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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJIeHA Ha
OCHOBE TOJIOKEHUW U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpamMmbl, mnpeacTtaBieHHbIXx B PI'OC OO0, a Ttakke ¢ yd€ToMm
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenogaBaHusi yuyeOHOTO
npeamera «Pu3nkay.

Conepxxanue  mporpamMMbl 1Mo (U3MKE  HampaBieHO Ha  (OpMHUpPOBAHUE
€CTECTBEHHOHAYYHON T'PAMOTHOCTH OOYYAIONIUXCS W OPTaHM3AIUI0 M3Y4YeHHUS (DU3UKH Ha
JeSITeTPHOCTHON OCHOBE. B mporpamMMe mo ¢pu3nKe y4UTHIBAIOTCS BO3MOYKHOCTH y4€OHOTO
npeamera B peanuzanuu TpedboBannit ®I'OC OOO K MUIaHHUPYEMBIM JUYHOCTHBIM H
METanpeMETHbIM  pe3ysibTaTaM  OOy4YeHHs, a TaKXke  MEXIPEIMETHbIE  CBA3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa30oBaHMUsL.

[Iporpamma 1o ¢u3rke ycTaHaBIMBACT pacHpeesieHne yueOHOro MaTepraa o roaam
oOyueHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJIEPKAHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[Iporpamma mo Qu3uke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUH padouell MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uznuka ABISETCS CUCTEMOOOPA3yIOIUM JJiIi  €CTECTBEHHOHAYYHBIX Y4E€OHBIX
MPEJMETOB, TMOCKOJBKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHel, acTpoHOMUEH U (pu3nUecKoil reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, MPEJOCTaBIsIeT Haubojee sCHble 00paslbl
MPUMEHEHUSI HAYYHOrO0 METOAa IMO3HAHMUS, TO €CTh Croco0a MOJIy4eHHUsS JIOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 33124 (PU3NYECKOro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHus
COCTOUT B (POPMHUPOBAHMM ECTECTBEHHOHAYYHOW TPaMOTHOCTH W HHTEpeca K HayKe Yy
o0yyarommxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MPEAIOJIAraeT OBJIAJICHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATHh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEIOBAHNS;

e UHTEPHPETUPOBATH JaHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKa3aTEIbCTBA IS
MOJIYYEHHUS BHIBOJIOB.

Ienu m3ydeHus: GU3MKH HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS OINpEICICHbI B
Konnenuuu npenogaBanuss y4deOHoro mnpeaMera «®dusumkay B 00pa3oBaTelbHBIX
opranuzanusx Poccuiickoii @enepannu, peaan3yronux OCHOBHbIE 00111€00pa3oBaTelIbHbIE
MporpaMMbl,  yTBEpPKAEHHOW pemeHueM Komsterun  MuUHHMCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

Heau ndyyenuss Gpu3uku:

e mpuOOpeTeHHE HHTEpeca M CTPEMJICHUS OOYYaIONIMXCS K HaydYHOMY H3YYCHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TPEJCTABICHUH O HAyYHOM METO/A€ TMO3HaHUS U (HOpMHpOBaHHE
HCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIKUM SBJICHHSIM;

dbopMHpOBaHWE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yJbTaTa HU3Y4YeHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dopMupoBaHrHE TPEACTAaBICHUM O poiau (U3MKK A Pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJICTABICHUNA O BO3MOXHBIX cdepax Oynymed mnpodeccruoHaIbHOM
NESTEIbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJATOTOBKA K JajibHEWIIeMy OOYy4YEeHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHne 3THX LeNied MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTYIONINX 3124

npuoOpeTeHre 3HAHUKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MPUOOPETECHUE YMEHUM ONHUChIBaTh U OOBACHATH (PUBMUECKUE SIBJICHUS C
HCIIOJIB30BaHUEM MTOJTYyUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS] MPOCTEUIIMX PacuETHBIX 3ajlady C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJHBIC SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl U AKCHEPUMEHTAIIBHBIE MCCIEAOBAHUS C HMCIOJIb30BAHHEM
M3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMAIHEH (PUINYECKOTO CONEepKaHus, BKIIIOUAs
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3MKH, aHaIU3 U KPUTHYECKOE
OlICHHBaHUE UHMOPMAITNH;

3HAKOMCTBO €O cdepamMu npodEeCcCHOHATBHON NESITENBHOCTH, CBS3aHHBIMU C
(GU3UKOW, U COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUSIX
bu3rUecKoi HayKHu.

Ha uzyuenue ¢pusuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs

oTBOoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenm0), B 8 kiacce — 68 yacoB (2
yaca B Hezlelo), B 9 kitacce — 102 ygaca (3 gaca B HEJIEI0).

[Ipensaraemplii B mporpamMme no (pU3MKe MepeyeHb 1abopaTopHBIX pabOT U OIBITOB
HOCUT PEKOMEHJATeNbHbIN XapaKTep, yUYUTehb JeNIaeT BHIOOp MPOBEACHUS J1a0OPaTOPHBIX
paboT U ONBITOB C Y4YETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEM OOydYaroIIMXCs, CIHCKa
OKCIIEPUMEHTAJBHBIX 3aJaHMM, TpeIIaraéMblXx B pPaMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.

COILEPKAHUE OBYUEHUSA
7 KIIACC

Paznen 1. @usuka v €€ poJib B NO3HAHUU OKPY:KAKOIIEr0 MUPA.
®usuka — HayKa o npupoze. Ssnenus npupoasl. PU3ndecKue ABJICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.
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duznueckue BenWYUHBL. M3Mmepenue ¢usnueckux BennyuH. PuU3NYECKUE MPUOOPHI.
ITorpemHocTs N3MepeHU. MexXnyHapoaHasl CUCTEMA EAUHULL

Kax ¢u3uka u gpyrue ecrecTBeHHbIE HAYKH U3y4aloT IpUpoay. EcTecTBEeHHOHAYYHBIM
METOJi TIO3HAHUs: HaOJIOJIEHHE, TIOCTAHOBKA HAy4YHOTO BOIPOCA, BBIABUKEHUE THUIOTES3,
HKCIIEPUMEHT IO MPOBEpKE THUIOTe3, OO0BsicHEeHHEe Habmogaemoro sBieHus. Onucanue
(bu3MYECKUX SIBICHUN C TTOMOIIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHn4ecKue, TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnueckue TpruOOPHI U Mpolieypa MPSIMbIX U3MEPEHUN aHaJIOTOBBIM U ITU(POBBIM

npuOopoMm.

Jlabopamopnwie pabomul u onvimol.

1. OmpexeneHue UEHBI IeTIEHUs IKAJIbl U3MEPUTENLHOTO Tprbdopa.

2. M3mepeHune pacCTOSAHUU.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MajbIX TeEl.

5. W3mepenue TeMmmeparypbl MpH MOMOIIM >KUAKOCTHOTO TEPMOMETpAa M JaTuuKa

TEMIIEPATYPHI.
6. IIpoBeneHue ucciaegoBaHUs IO MPOBEPKE TUIIOTE3bL: JATbHOCThH MOJIETA IIApHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3zneun 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. OIMNbITHI, 10KA3bIBAKOIIUE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>keHue 4actull BemiecTBa. CBSI3b CKOPOCTH ABUKEHHSI YAaCTHI] C TEMIIEPATypPOM.
BpoynoBckoe nBuxenue, nuddysus. BzaumonelcTBue 4acTHI] BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEHW U TBEPABIX
(kpucTaymmyeckux) Tesa. B3anMocBsi3b MEXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSIHUM
BOJIbI.

Jlemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO JABUKCHHUS.

2. HaGmonenue muddyszun.

3. HaOmionenue sBieHUM, OOBACHSIOMIMUXCA TMPUTHKCHUEM WM OTTAIKUBAHUEM

YaCTHII BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OrmeHka 1uaMeTpa aToMa METOJO0M PSJIOB (C HCIOb30BaHUEM (GoTorpadmii).

2. OmnpITHI 10 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Pa3nen 3. /IBuskeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMEpHOE U HepaBHOMEpHOE JBHkKeHUE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHUU. Pacu€Tr myTH U BpEMEHU JIBUKEHUS.



SBnenune uHepUUU. 3aKOH MHEPLUU. B3auMojeicTBUE TeNn Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JBUKEHMS Ted. Macca kak Mepa uHepTHOCcTH Tena. [InotHocth BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTRA.
Cuita kak xapakTepucTHKa B3auMozeucTBus Tenl. Cuia ympyroctd M 3akoH [yka.
N3mepenue cuiibl ¢ MOMONIBI0 JUHAMOMETpA. fIBJIeHUE TATOTEHUS M cwia Tsokectn. Cuna
TSOKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocth. CriokeHHE CUII, HAPABJICHHBIX IO
onHou mpsmoin. PaBHopencTByromas cui. Cuna TpeHus. TpeHuE CKOJbXKEHHUS U TPEHHUE
nokosi. TpeHre B NpUpOJE U TEXHUKE.
JHemoncmpayuu.
1. HabnrogeHme MexaHMYECKOTO JIBIKCHUS TeTa.
2. H3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKECHUSL.
3. HaOmronenue siBlieHUs UHEPIIUU.
4. HaOmoneHue u3MeHEeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CloxkeHue CHJI, HAPAaBJICHHBIX 110 OJJHOU MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIApUKa B JKUJIKOCTHU, MOJEIU
ANEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajiee).

2. OmnpezneneHne cpeHEN CKOPOCTU CKOJBXKEHUS OpycKa WM IIapUKa MO0 HAKIOHHOU
TTIOCKOCTH.
Ornpenenenue MmI0THOCTH TBEPAOTO TENA.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (nedopmaliii) npy>KUHbl OT
MPUIOKEHHOU CHIIBL.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJILKEHHUSI OT BECa Teya
Y XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenne. CrocoObl yMEHBIICHHS U YyBeJIU4YeHUs JaBieHusa. JlaBnenue rasa.
3aBUCUMOCTh JIaBJICHHUS Ta3a OT 00BEMa, Temmeparyphl. Ilepenadya paBieHusi TBEPABIMHU
TEJIAMU, KUJKOCTAMU U raszamu. 3akoH [lackans. [lHeBMaTHUeCKHE MalIMHBI. 3aBUCUMOCTD
JABJICHUS KUAKOCTH OT TiIyOouHsl. ['mapocrarnueckuil napagokce. Cooliaromuecs cocyibl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe maBieHue. [[pUuuuHbl CyIIIECTBOBAHUS BO3AYITHOM
o6omouku 3emnu. Onwit Toppuuemm. M3mepenune atMocdepHoro nabiieHus. 3aBUCUMOCTh
aTMOc(EepHOro JaBJICHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopbl miiss u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIAKOCTM M Tra3a Ha IMOrPYKEHHOE B HHUX TeJO. BeITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxomiaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepenaua naBiieHUS KUIAKOCTHIO U Ta30M.

3. Coolmiaromiecs: CoCybl.

4. I'mppaBimueckuit mpecc.



[IposiBneHune neicTBUS aTMOC(PEPHOTO JTABIICHUS.

6. 3aBUCHUMOCTH BBITAJIKMBAIOIICH CHUJIBI OT 00BEMa MOTPYKEHHOM YacTU Tena u
MJIOTHOCTH KHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCIOBME IUIABaHWs TEJ: IUIABAHUE WIM IIOTPYKEHHE TeJI B 3aBUCHMOCTH OT
COOTHOILIEHHMS TUIOTHOCTEN TEJIa U JKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanue 3aBHCHUMOCTH Beca Tela B BOjAE€ OT 00bEMa NOrpy>KEHHON B
AKUJIKOCTh YaCTH TEJIA.

2. OmnpenenieHUE BBITAIKUBAIONIEH CHIIbI, JCUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLICH CHWJIBI, JEUCTBYIOUIEH HAa TEIO B
KUJKOCTH, OT Macchl Teja.

4. OnbITHI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHJIbI, TEWCTBYIOIIEH
Ha TEJIO B JKHMJIKOCTHU, OT O0OBEMaA MOTPYKEHHOM B JKUJIKOCTh YacTH Tela U OT
IJIOTHOCTH KUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAHHUE JIOAKA W OIPEACIICHHE €€

rpy30H0ABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. [IpaBmiio paBHOBecus
peiuara. IlpumeHeHue mpaBujia paBHOBECHs pbluara K OJIOKYy. «30JI0TOE MPaBUIIO»
mexanuku. KITJI nmpoctsix Mmexanu3zmMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTmueckas W moOTeHIMaldbHass >Heprus. lIpeBpaimieHue
OJTHOTO BMJIa MEXaHUYECKOM YJHEPTUU B APYTOW. 3aKOH COXPAHEHUsI SJHEPTUN B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenue pabOThl CHUIIBI TPEHHS TPU PABHOMEPHOM JIBJKEHHU Tella 10

TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.
N3mepenune KIIJ] HakJIIOHHOM TIIIOCKOCTH.
4. M3yuyeHHe 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

Pa3nen 6. TenJioBble sIBJICHUSA.

OCHOBHBIE MOJOKEHUSA MOJEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHHS BEIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHHS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mopgenu  TBEpHOro, JKUAKOITO M Ta3000pa3HOrO0  COCTOSIHUM  BeEIIECTBa.
Kpucrannmmueckue u amopdubie Tena. OObSCHEHNE CBOWMCTB ra3oB, KHIKOCTEH M TBEPIBIX
T€l HA OCHOBE IOJOXKEHUN MOJICKYJISIPHO-KUHETHYEeCKOM Teopun. (CMauuBaHuE U

KalTWJIJIAPHBIC ABJICHUA. TennoBoe pacmiupeHUC U CKATHUC.
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Temneparypa. CBsi3pb TeMmmeparypbl €O CKOPOCTBIO TEIUIOBOIO JBM)KEHHSI YaCTHIIL.
Buytpennsas sueprus. CnocoObl M3MEHEHHMs] BHYTPEHHEW SHEpruu: TeIulonepenavya u
coBepuieHHre paboThl. Bupsl Terionepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonuuecTBo TemnoTel. YenbHasi TEIUIOEMKOCTh BELIECTBA. TE€IIOOOMEH U TEIIOBOE
paBHOBecHe.  YpaBHeHuME  TemoBoro  OamaHca. IlnaBnenwne W OTBepAeBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJenpHas TeIwiora IuiaBileHusa. IlapooOpa3zoBanue u
koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Temnota nmapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BiaxxHoCTh BO31YyXA.

DHeprus TOIMBA. Y AeNbHAs TEIIOTa CTOPaHUS.

[Mpunuumner pabotsr TemmoBeix Asurareneit KIIJ temmoBoro nsuratens. TemioBsie
JBUTATENIN U 3aIATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMsI U IIPEBPALICHUS DHEPTUU B TEIIOBBIX IPOLECCaX.

Jlemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO IBHXKCHHSI.

2. HabGmogenue nuddyszuu.

3. HaOmronenue siBjaeHU cMaylBaHUs U KaWUISIPHBIX SBJICHUI.

4. HabnroneHue TEmIoBOro paciupeHus Tell.

5. M3MeHeHue paBieHWs ra3a Mpd HM3MEHEHHUH OObEMAa W HArpeBaHUU WIH
OXJIQXKICHHH.

IIpaBuna u3MepeHus TeMIepaTypsl.

Bunsl Teruionepenayn.

OxJak/ieHue Ipy COBEPUICHUH PabOThI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.

W X N o

10. CpaBHEHHE TEINTIOEMKOCTEN pAa3JIMYHbBIX BEILIECTB.

11. HaOmronenue KumneHusl.

12. HabmroaeHue mocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. MoJiea TEeIJIOBBIX ABUTATENICH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSKEHUS.

2. OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTCH W TBEPIBIX
TeJ.

4. OmpenesneHue JaBJICHUS BO3lyXa B OaJIOHE HITIPUIIA.
OnBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHUS.

6. IIpoBepka THIOTE3bl JMHEHHON 3aBHCUMOCTH JIJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGnroneHue u3MeHEHUs] BHYTPEHHEHW SHEPryu Tejia B pe3yJibTare TeIionepenadn u
PabOThI BHEITHUX CHII.

8. HccnenoBaHue sBJICHUS TEIIOOOMEHA IIPH CMENIMBAHUU XOJOJHOM WM Tropsyeit
BOJIBI.



9. OmpeneneHne KOJMMYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW MPH TETUIOOOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nmpoiiecca UCIapeHust.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3/TyXa.

13. OnpenenieHre yaeabHON TEIIOTHI IUIaBJICHUS JIbJa.

Paznen 7. JjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Tei. J[Ba poJa 3JIEKTPUUYECKHUX 3apsAioB. B3anMmoeicTBrue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CHJIBI B3aMMOJICUCTBHS 3apsHKEHHBIX TEJ OT BEJIMYHUHBI
3apsiIOB U PACCTOSIHUSI MEKTy T€JIaMu ).

OnekTpuyeckoe  mnojie.  Hampsixk€HHOCTh  ayiekTpuyeckoro  monist.  [Ipuniun
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTApHbBINA dJeKTpuueckui 3apsan. CtpoeHue
aroMa. [IpOBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsiaa.

DIJIEKTPUYECKUN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOrO TOKa. MCTOUYHMKMH
MMOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUYECKOTO TOKA (TEMIOBOE, XMMUUYECKOE, MATHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onektpuueckas nenb. Cuia ToOKa. DIJEKTpUYecKoe HampsbkeHne. ConpOoTHUBICHUE
MPOBOJIHUKA. Y JAEIBbHOE COINPOTHUBJICHHUE BEIIECTBA. 3akoH Owma s ydyacTKa LENu.
[TocnenoBaTenbHOE U MApaIIEILHOE COCTMHEHUE TPOBOJHUKOB.

PaGoTa u MOIMIHOCTH 3JEKTpUYECKOr0 Toka. 3akoH [[xoymns—Jlenma. DnexTpudeckue
I[ENU U TOTPEOUTENH IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocrosiHHBIE MarHuThHl. B3anMoJelicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe nosie 3eMJIM U €ro 3HadYeHue IS )ku3HU Ha 3emiie. OnbiT OpcTena. MarHutHoe
MOJIE BJEKTPUYECKOro ToOKa. [IpruMEeHEeHWE »HIEKTPOMAarHuTOB B TEXHHKE. JleicTBue
MarHUuTHOTO TIOJISI HAa MPOBOJHUK C TOKOM. OJIEKTPOJBUIAaTENb IOCTOSHHOIO TOKa.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel - @apaznes. SBimeHne snexkrpomMarHuTHOM uHAYKIMU. [IpaBuno Jlenna.
Onektporeneparop. CrnocoObl MOJyYEHHUS DJICKTPUYECKOM SHEPruu. DJNEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3NIEKTPUUECKUX 3apS0B U B3AMMOJECHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.
DJIEKTpOCTaTUUECKAst HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOHUKH M TUDJICKTPUKHU.

MoaenupoBaHr€e CUIOBBIX JIMHUN AJIEKTPUUECKOTO TOJIA.
M CcTOYHMKH TTIOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B HKUJKOCTH.

11. 'a30BBIU pa3psia.
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12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenne 31eKTpUueCcKOro HANpsHKEHUsT BOJIBTMETPOM.

Peocrar u MarasuH conpoTHUBIICHUMN.

BzaumojeiicTBre MOCTOSIHHBIX MarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MarHuTa.
MopaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

JlelicTBHE€ MAarHUTHOTO TOJIsI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBIICHUS JIEKTPOMArHUTHON MHIYKIIUHU.

Omnbitel Dapajnes.

3aBUCUMOCTh HaIPABJICHUS MHIYKIIMOHHOT'O TOKA OT YCIIOBHI €r0 BOSHUKHOBEHMSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.

A A

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITel IO HAOIOACHUIO JIEKTPU3ALNU TEJI MHIYKIIUEH U TTPU COIPUKOCHOBEHUH.
HccnenoBanue nercTBUs JJIIEKTPUUECKOTO MO HA IIPOBOJAHUKH U JUAJICKTPUKH.
COopka u mpoBepka paboThI IEKTPUUECKOMN IIEMU TOCTOSHHOTO TOKA.

N3mepenune u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHUE HAMPSIAKEHHUS.

HUccnenoBanue 3aBUCHMOCTM CWJIBL TOKA, MIYyLIEr0 4Yepe3 pe3ucrop, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIUME 3aBUCUMOCTH JJIEKTPUYECKOTO  CONMPOTHUBIIEHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IIONAU MONEPEYHOTO CEUEHU U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHHS HANPSIKECHUN MPU MOCIEAOBATEIIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

IIpoBepka npaBuiia 1 CUIIbI TOKA ITPHU MMAPAIUICIIBHOM COSIUHEHNUH PE3UCTOPOB.
Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
Onpenenenre MOIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISAEMOM HA PE3UCTOPE.
HUccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnengoBanne MarHUTHOTO B3aUMO/ICUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

N3ydyeHne MArHUTHOTO TMOJISi MOCTOSHHBIX MAarHUTOB MPU HMX OOBEIUHEHUU U
pa3aeIcHNH.

UccnenoBanne nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM Y MAarHUTa OT CHJIbI TOKA W HAIIPaBJICHUS TOKA B KATYIIIKE.

N3ydeHue neicTBus MarHuTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

Nsmepenue KIIJI asekTpoaBUrareibHONM yCTaHOBKH.



21. ONBITHL IO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLHMH: UCCIIEI0BAaHUE
VM3MEHEHHMU 3HAYCHUsI U HAIPaBJIECHNs MHAYKIMOHHOIO TOKA.
9 KIIACC

Pa3ngena 8. Mexannueckue siBJICHHUS.

Mexanuueckoe BrkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMOIIMHENHOE IBH:KEeHHE. HepaBHOMepHOE
npsMOJIMHENHOE ABWKEeHHE. CpeHsis U MTHOBEHHAas CKOPOCTh Teja IMPU HEPAaBHOMEPHOM
IBHKCHUU.

Yckopenue. PaBHOyckOpeHHOE mpsMOiuHEHHoe aBmkeHue. CBOOOJHOE TMajeHUE.
OmnbiTel ["anunes.

PaBHOMepHOE nBHKEHME TI0 OKPYKHOCTH. [leprosa u yacrora oopamienust. Jluneiinas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

[TepBoiit 3akoH HeroToHa. Bropon 3akoH Herotona. Tpetuii 3akoH HerotoHa. [IpuHImmn
CYyHEPIO3ULINY CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJBXEHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MNaJCHUS.
HBrxenue mianer Bokpyr Comnma. IlepBasg kocMuueckass ckopocTs. HeecomocTs u
IIEPErPY3KH.

PaBHOBecue MaTtepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue TBEPOTo
TeJla ¢ 3aKpEIIEHHON OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynee Tena. M3Menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpPaHEHUS WMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu M padotel. [loTeHIManbHas SHEPrUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
[ToreHunanbHass >HEprus cxkartou mpyxuHbl. KuHeTmueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaGnrogeHne MeXaHMYECKOTO JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME NyTEN U TPACKTOPHUM IBHKEHUS OAHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepeHne cKOpOCTH U YCKOPEHUS IIPSIMOJIMHENHOIO IBUKECHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABMXKeHUS Tela Mo OKPYKHOCTH.

HaGntonenne MexaHMUYECKUX SIBJICHHMM, MPOUCXOIAUIMX B CHCTEME OTcuéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHHH OTHOCHUTEIIBHO

o v kW

kaOuHeTa PU3nKH.
7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JSUCTBYIOIIEN HA HETO CHUJIBI.
8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEll.
9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.
10. [lepenaya nmmnynbca npu B3auMOJICHCTBUU TEN.

11. [IpeoOpa3zoBaHust SHEPIUM NPU B3aUMOJICHCTBUU TEll.
10



12.
13.
14,
15.
16.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBHUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

HabutoieHne peakTHBHOTO ABM)KEHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IaJICHUH.

CoxpaHeHHEe MEXaHUYECKOW »HHEpPruyM MpU JBWXKEHHH Tela NOJ JIEUCTBUEM
IIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa uisl pa3roHa ¥ JaJIbHEHIIETO PAaBHOMEPHOTO JBHKEHUS
IapUKa WIN TEIEKKH.

OmnpeneneHne cpeHEl CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBUKEHHS LIapUKa IO
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOPeHHUs Tena MPHU PAaBHOYCKOPEHHOM JIBHJKEHHH I10 HAKJIOHHOM
IUIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBHKEHUU
0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUIIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBW)KEHUM O€3 HayalbHOU
CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAaJIbHOTO
JaBJICHUSI.

Omnpenenenre kodhuIeHTa TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS] TIPU PABHOMEPHOM JIBUJKEHUHU Tella II0
TOPHU30HTAIBHON TOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YNPYTOCTU NPU MOABEME Tpy3a C HCIHOJIb30BaHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pasznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: MEPUOJI, 4acTOTa,
aMIuiTyza. MareMaTndeckuid W TPYKUHHBIM MasTHUKU. lIpeBpamienue sHepruu npu
KOJIeOaTeIbHOM JIBUKEHUH.

3aryxatonue KojeOaHusi. BpiHykIeHHble KoneOanusi. Pe3onanc. Mexanuueckue
BOJIHBbI. CBOMCTBA MEXaHMYECKUX BOJH. [IpogonbHbBIE 1 TTONIEpEeUHbIE BOJIHBI. J[JIMHA BOITHBI
U CKOpPOCTh €€ paclnpoCTpaHEHHs. MexaHn4YeCcKHe BOJIHBI B TBEPAOM TeEJE, CEMCMUYECKUE

BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpaskeHue 3Byka. MHppa3Byk U yiabTpa3ByK.
Jemoncmpayuu.

1.

2
3
4.
5

Habmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.

Pacnipoctpanenne npo10bHBIX U MTOMIEPEYHBIX BOJH (HA MOICIH).

HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
11



6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnuie padomel u onvimol.
1. OmpezeneHue 4aCTOTHI M Miepruoja KoieOaHu MaTeMaTUYeCKOro MasiTHUKA.
2. Ompepenenne 4acTOThl U IEpUOJIa KOJeOaHUN MPY>KUHHOTO MassTHUKA.
3. HccinenoBanue 3aBUCMMOCTH Mepuoa KoyieOaHUi MOABEIMIEHHOIO0 K HUTH Ipy3a OT
JUTUHBI HUTH.
4. VccnenoBaHnue 3aBUCMMOCTH Tieprojia KoiaeOaHuil Mpy>KMHHOTO MasiTHUKA OT MAacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH MEpHOJia KOJeOaHUN Tpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl Ipys3a.
6. ONbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEPUOJA KOJEOaHUM MPYKUHHOTO
MasATHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOIO MaJICHUS.
Paszges 10. D1eKTpoMarHuTHoOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJ€. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BojH. [llkana »MeKTpOMAarHUTHBIX BOJIH. MCMoOJib30BaHME SJIEKTPOMArHUTHBIX BOJIH JIs
COTOBOM CBS3HU.
DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.
Jlemoncmpayuu.
1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomuel u onvimol.
1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIILHOTO Tele(oHa.
Paszpnes 11. CBeroBbIe ABJICHUS.
JlyueBas Mmonenb cBera. Mcrounuku cera. [IpsiMonnHeliHOEe pacnpoCTpaHEHHUE CBETA.
3atmenus Connna u JIynel. Otpaxenue ceta. [1nockoe 3epkano. 3akKOH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mperaomiieHUs cBeTa. [lojlHOE BHYTpeHHEE OTpa)KeHue
cBera. Mcnonb3oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xopx mywedt B smH3e. Ontuyeckas cuctema (oroamnmapara, MUKpPOCKONa M
Teneckona. ['ma3 kak onTudeckas cuctemMa. bam3opykocTs U JanbHO30PKOCTb.
Paznoxenue Genoro ceera B crekTtp. Omnbitel HptoToHa. CliokKeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.
Jlemoncmpayuu.
[IpsAMonMHEHOE pacTIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n300pakeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.
ONTHYECKUNA CBETOBO/I.
Xon nydyei B coOuparolieit JImH3e.
Xoq 1y4yer B pacCEenBarOLLIEH JINH3E.
[Tommyuenune n300paxeHNii ¢ TOMOIIBIO JIMH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.
12
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10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lonydyenue 6e10ro cBETa MPH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimol.

1.
2.

N o v e

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXXEHHsI CBETOBOTO JIydya OT yrJja MaJeHusl.
N3ydenne xapakTepuUCTHK N300pakeHUs MIpeIMeTa B TNIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yrja MaJeHus
Ha TPAHMIIC «BO3TYX—CTEKIION.

[Tomrydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOTIIEH JIMH3HI.

Omnpenenenre HOKYCHOTO PACCTOSHHSI K ONTUYECKOM CHITBI COOMPAIOIIEH JIMH3BI.
OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETa B CIEKTP.

OnbITHl IO BOCHPUSATHIO 1[BETA MPEAMETOB MPU MX HAOIIOACHUM Yepe3 I[BETOBBIC
bUIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna u miianerapHas moaenb aroma. Monens aroma bopa. Ucnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO siipa.
Hyxnonnas mozenbs aroMmHoro sapa. M3orombl. PagmoaktuBHblE mpeBpaiueHus. llepuon
ITOJTypacIiaia aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAIOBOIO M MAacCOBOTO YHCEN. JHEPrus
CBA3M aTOMHBIX snep. CBsA3b Maccel M 3Hepruu. Peakuuu cuHTE3a W JENEHUS SIIED.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. J[elicTBHs paJuOaKTUBHBIX U3IyYEHUHN Ha )KUBBIE OPTaHNU3MBI.

Jlemoncmpayuu.

1
2
3
4.
5
6.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpexoB B kamepe Busbcona.

Pabora cuérunka MOHU3UPYIOUIUX U3TYyYCHUH.

Perucrparnus uznydeHus MPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomel u onvimol.

1.
2.

3.

HabitoieHne CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBanne TPEKOB: U3MEPEHHE DHEPTHH YACTULIBI MO TOPMO3HOMY MyTH (IO
doTorpadusm).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000MAIOMNI  MOAYAh TPEAHA3HAYEH I CHUCTEMAaTH3alluu |
0000IIIeHUsI TIPEAMETHOTO COJECpKaHUS W OIbITAa JEATCILHOCTH, MPHOOPETEHHOTO IIPH
M3YYCHUU BCETO Kypca (DU3UKH, a TaKKe JUIS MIOATOTOBKA K OCHOBHOMY T'OCY/IapCTBEHHOMY
sK3aMeHy 1Mo (HuU3uKe JUIsi 00yUJarOINUXCsl, BHIOPABIINX 3TOT yUSOHBIHN MPEMET.

[Ipy wu3yyeHWHM MAHHOTO MOXYJSI PEATM3YIOTCS H CHUCTEMaTU3UPYIOTCS BUIBI

JeSITSIIBHOCTH,

Ha OCHOBE KOTOPBIX obecrieunBaeTCs JOCTHXKCHHUC TIIPCAMCTHBIX H
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METaNpeIMETHBIX IIJIAHUPYEMBIX pE3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA SIBJICHUU
OPUPOJBl U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATH (PU3MUECKHE SIBICHUS, MPUMEHSI
[IOJIyYCHHBIC 3HAHMS, pelIaTh 3aJa4M, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IprHIMNMATBEHO AEATEIBHOCTHBIA XAPAKTEP JAHHOIO pasfesa peaausyercs 3a CYET
TOT0, 4YTO OOYYAIOIINECS BBINOJIHAIOT 33JaHMs, B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHWM pacrno3HaBaThb U HAYYHO OOBIACHATH (pU3MUECKHE
SBJICHMSI B OKPY KalOLEH IPUPOJE U TIOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAay4YHbIE METOABl HUCCIENOBaHUS (PU3MUECKUX SIBJICHHUM, B TOM YHUCIIE
JUIS1 IPOBEPKHU TUITOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAYyYHBIE OCHOBBI HAaMOOJIEE BAKHBIX JOCTUKEHU COBPEMEHHBIX TEXHOJOTHM,
HaIpuMep, MPAKTHYECKOT0 HMCIOJIB30BAHUA PA3JIMYHBIX MCTOYHMKOB JHEPIMM Ha OCHOBE
3aKOHA MPEBPALIEHUSA U COXPAaHEHUS BCEX U3BECTHBIX BU0B JHEPIHH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yuenue ¢Gu3NKkd Ha YypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS HANPABICHO Ha
JOCTH)KEHHUE  JIMYHOCTHBIX, METAlpeIMETHbIX M  MPEIMETHBIX  00pa30BaTEIbHBIX
pPE3yJIbTaTOB.

B pesynbrare u3ydeHuss (U3MKM HAa YPOBHE OCHOBHOIO 0O01Iero oOpa3oBaHHs Y
oOyuatoierocst 0yayT copMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

e - TIIPOSIBJICHHE HHTEpECA K MWCTOPUM W COBPEMEHHOMY COCTOSIHUIO POCCHUCKON
bu3nYecKoil HayKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - TOTOBHOCTh K AKTHMBHOMY Yy4YacTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKH;

e - OCO3HAHHWE BaKHOCTH MOPAJIBHO-ITUYECKUX IIPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

o 3)3CTeTHYECKOT0 BOCIIUTAHUS:

e - BOCHPUITHE ICTETUUECKUX KAa4eCTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHU MUpAa,
OCHOBBI PA3BUTHS TEXHOJIOTMH, BAKHEUILIEW COCTABIISIOIEN KYJIbTYpBI;

e - Pa3BUTHE HAYYHOU JHOOO3HATEIBLHOCTH, MHTEPECA K UCCIEI0BATENbCKON e TEIbHOCTH;

e 5) popMHUpPOBAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJIBLHOTO 0JIATONOJIYyYHS:
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- OCO3HaHUE LIEHHOCTU Oe30macHoro o0pas3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpPE, Ba)XKHOCTH MpaBUJ OE30MacHOrO MOBEACHHMS Ha TPaHCIOpPTE, Ha AOporax, ¢
AJIEKTPUYECKUM U TEIUIOBBIM 00OPYIOBaHUEM B JOMAILIHUX YCIIOBUSX;

e - c(opMHpPOBaHHOCTh HaBbIKA pe(IEKCHU, NMPU3HAHUE CBOErO IMpaBa Ha OIIMOKY M
TaKOro K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYI0BOI0 BOCIIUTAHMSA:

e - QAKTMBHOE Yy4YyaCTHE B pEHIEHHH NPAKTUUECKUX 3a7ad (B paMKax CEMbH,
o0pa30BaTebHON OpraHu3aluM, ropojaa, Kpas) TEXHOJOTUYECKOW M COLMAIbHON
HapPaBJIEHHOCTH, TPEOYIOLUX B TOM YUCIE U (PU3UUECKUX 3HAHU;

e - MHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIMTAHUA:

e - OpPHEHTALlUA Ha NpPUMEHEHUE (U3NYECKUX 3HAHWM U1 pelieHus 3ajad B o0jacTu
OKpY>Karolllel cpepbl, INIAaHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUN
JUISL OKPY KAIOIIEN CPEbI;

e - OCO3HaHME ra00aJbHOTO XapaKTepa FIKOJIOTHYECKUX MPOOJIEM U ITyTEN X PEIICHHUS;

e 8) aganTanum K N3MEHSIOIIMMCH YCJIOBHSAM COLMATBHOM W PUPOJAHOM Cpeabl:

e - NOTPEOHOCTh BO B3aUMOJICUCTBUU IPU BBHIIOJHEHUHM HCCIECJOBAaHUM M MPOEKTOB
($u3nYeCKOil HalIPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHUX;

e - IIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESTEIbHOCTD;

e - NOTPEeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM uucie (GOPMYIUPOBATH HJIEH,
HOHSTHUS, TUIIOTE3bI 0 PUINYECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHME J1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKU;

e - IUNJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUMU;

e - CTPEMJICHHE aHAJU3UPOBaTh M BBIIBIATH B3aUMOCBSI3W MPHUPOABI, OOIIECTBA U

SKOHOMMKHU, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;
e - OLICHKA CBOUX JCHUCTBUU C YYETOM BIIMSHHUS Ha OKPYXKAIOLIYIO CpPEAy, BO3MOYKHBIX
TJI00QJIBHBIX TOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesymbrare ocBoeHHs mporpaMmbl MO (PU3WKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocsi 0yayT chOpMUPOBaHbI MeTalpelIMeTHbIEe Pe3yJbTaThl,
BKJIFOYAIOIIUE TTO3HABATEIbHBIE YHHBEPCAIbHBIE Y4YEOHBIC ICHCTBUS, KOMMYHHKATHBHbBIC
YHUBEpCaIbHbIC YUeOHbIE NEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble Jilornueckue aeiicTBUA:
e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKUA O0BEKTOB (SIBJICHUN);
e YCTaHABIWBATh CYIICCTBEHHBIM TMpPHU3HAK KJIACCH(PUKAIMKA, OCHOBAHHS  JUJIS
000011IeHNs U CPAaBHEHUS,
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BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B pacCMaTpUBaeMbIX (paKTax, JaHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISBIISATh IPUYUHHO-CIICACTBEHHBIE CBSI3M NMPU M3YYEHUU (PU3UYECKUX SBJICHUU U
MpPOIIECCOB, JENaTh BBIBOABI C KCIIOJIB30BAaHUEM JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYeHHUN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3amadu
(cpaBHEHHE HECKOJBKHX BapUaHTOB peEIIeHUs, BHIOOp Haubojee MOIXOASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejbLCcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJIICHHOMY IIJIAHY OIBIT, HECJIOXKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;
OILICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HHPOPMAIINIO, TOTYUYECHHYIO B XO/I€
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJUpPOBaTh OOOOIICHUST U BBIBOJLI IO pe3yJibTaram
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUBNYECKUX IIPOIIECCOB, a
TAaK)K€ BBIJBUTATh MPEANONIOKEHUS OO0 MX Pa3BUTUM B HOBBIX YCJIOBHUSIX H
KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

OPUMEHATh Pa3jIMYHblE METOJIbl, MHCTPYMEHTBI U 3alpocChl MPU MOUCKE U OTOOpE
MH(pOpPMAIIMU WK JAHHBIX C YYETOM MPENIOKEHHON yueOHOU (pr3nuecKoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh UM  HUHTEPHPETUPOBATH  MHPOPMAIUIO
Pa3IMYHBIX BUJOB U POPM IIPEICTABICHHUS;

CaMOCTOSTENIbHO BbIOMpATh ONTUMANIbHYIO (DOpMy mpeacTaBieHus: HHGOpMAIUU U
WUTIOCTPUPOBATh PELIAEMBIE 3a/1a4l HECJIOXKHBIMU CXEMaMH, JHarpamMmMaMu, UHOU
rpaguKoi 1 UX KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

B X0JiIe OOCYXKIEeHUsI y4eOHOTO Marepuasa, pe3yJbTaToB JIa0OpaTOPHBIX palbOT U
MPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAe€MOW TEMBbI W BBICKA3bIBATh
U7ey, HAIlCJICHHbIE Ha PEIICHUE 3a/Jaud W TMOoJJIepkKaHUe OJarokenaTeTbHOCTH
OOIIICHHS;

COTIOCTABJIATh CBOM CYXACHHUS C CYXKICHHSIMH JAPYTAX YYaCTHUKOB UANIOTa,
OOHapYXUBATh Pa3INUKME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJMYHO TPENCTaBISATh PE3YJbTaThl  BBITIOJHEHHOTO (PU3WYECKOTO  OIbITa
(3KCcTIepUMEHTa, UCCIEA0BAHUS, IPOEKTA);

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHON W MHAWBUIYaTbHOW pabOTHI
U pelIeHUU KOHKPETHON (pu3nyecKor mpoOaeMsl;

MPUHUMATH IIEJIM COBMECTHOW JESATEIHHOCTH, OPraHU30BHIBATH JIEUCTBHUS 1O €€
JOCTHKEHHMIO: PAcTpeieNsiTh pOJH, OOCYXJaThb MPOIECChl W Pe3yJbTaThl

COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
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BBIITIOJIHATH CBOIO 4ACTb pa6OTbI, A0CTUTadA Ka4YCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAUHHUPYS CBOU I[eflCTBHﬂ C APYIr'UMHU Y4JICHAMUN KOMAaH/bI,
OLICHHMBATh Kad4€CTBO CBOCIO BKJIaJa B O6HlPII>i IIPOAYKT II0 KPHUTCPHIM,
CaMOCTOATCIIBHO C(bOpMy.]'II/IPOBaHHBIM YaaCTHUKaMH BSaHMOﬂeﬁCTBHH.

PerynsiTuBHbIE YHMBepPCcAJIbHbIE YueOHbIe 1elCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallUsAX, TPeOYyIOmuX s
penieHus (U3NIECKUX 3HaAHUI;

OpPUEHTHPOBATHCS B Pa3IMYHBIX MOAXOAAX MPUHATUS pEUIEHUN (MHIMBUIYaJIBHOE,
MIPUHATHUE PEIICHU B TPYIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh QJITOPUTM pelieHUs (PU3MUECKON 3amaud Wiu TUTaHa
UCCIIEJIOBaHUS C YYETOM HMEIOIIMXCS PECypCcOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh Mpe/IaraéMble BapUaHThl PELICHMI;

JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHBIN UHTENJIEKT:

JaBaTh aJCKBaTHYIO OLEHKY CUTYyalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh MNPUYMHBI JOCTHXKEHUS (HEAOCTHXKEHHUSI) pPEe3yJIbTaTOB JESTENbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCIE€ B XOJ BbBIITOJIHEHHS
(pU3HUECKOr0 HCCIEAOBaHUS WJIM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh c€0s Ha MECTO APYroro 4ejoBeKa B XOJie CrHopa WM JUCKYCCHUM Ha
Hay4YHYI0 TEMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;

MpU3HaBaTh CBOE MPaBO Ha OWIMOKY MpU pEIIeHHH (PU3NYECKHX 3a]ay WA B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K kxoHiy 00yuenust B 7 Kjacce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATHS: (U3UYECKUE M XHUMHUYECKUE SBJICHUS, HaOIIOACHHE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIB (PU3UUECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOe), MEXaHUYECKOEe
IBIKEHUE (pPaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE), TPacKTOPHs,
paBHOAEHCTByOIIas cuia, Aedopmanus (ymnpyras, MjJacTUYecKas), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

pasnuyath saBieHus (auddy3us, TEMIOBOE BIKCHHWE YacTUIl BEIIECTBa,
PAaBHOMEPHOE NBUXKEHUE, HEPABHOMEPHOE IBIIKEHHME, WHEPLMA, B3aWMOJCHCTBUE
TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO BpAIlCHUs, Ieperaya
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JaBI€HUS TBEPABIMH TEJIaMH, XHIKOCTSAMU M Tra3aMu, atMochepHOe aBliCHHE,
IJIaBaHWE TeJ, MPEeBPALIEHUS MEXaHWYECKOM HHEPruu) IO OIMUCAHUI0 UX
XapaKTEpHbIX CBOWCTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(bu3nyuecKoe BICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YYCHHBIX (PU3NUECKHX SBICHUI B OKPYKAIOIIEM MHUPE,
B TOM YHcCIie PU3NYECKUE ABICHUS B MPUPOE: MPUMEPHI IBIKEHUS C PA3TUYHBIMU
CKOPOCTSIMHM B KMBOW M HEKMBOW NPHUPOJE, NEHCTBUE CUJIBI TPEHUSI B MPUPOJE U
TEXHUKE, BIUSHUE aTMOC(EpPHOro JaBJICHHUS HA KUBOW OpPraHu3M, IUIABaHUE PHIO,
phIUary B Tejie YeloBeKa, IPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKHUX SBICHUI;

OMUCHIBATh HW3YYCHHBIE CBOMCTBA TN W (U3MYECKHE SIBICHUSA, HCIIONIb3YS
¢usznuecknue BeaUUMHBI (Macca, OOBEM, IJIOTHOCTh BEIIECTBAa, BpPEMs, IMYTb,
CKOPOCTb, CpPEIHSASI CKOPOCTb, CWJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHIia
TpEeHUs, JaBieHHE (TBEPAOTO Teia, >KUIAKOCTH, Tra3a), BBITAJIKWBAIOIIAs CHIIA,
MexaHndeckas paboTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHUINECHT
MOJIE3HOTO JCWCTBHUS MEXaHM3MOB, KHHETHUECKAst U MOTEHIIUAJIbHAS YHEPTHsl), IPU
ONKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCHOJIb3yEMbIX BEITUYHH, UX
0003HaUE€HUA U E€AUHMULBI  (U3NYECKUX  BEJIWYUH, HAXOOUTh  (OPMYIIBL,
CBSI3BIBAIOIINE JTaHHYIO (PU3WYECKYIO BEIWYHHY C IPYTMMH BEITUYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS M IPOLECCHI, HCIONIb3YA
IpaBUJIa CIOXKEHUS CHII (BJIOJIb OAHOM MpsiMOil), 3akoH I'yka, 3akoH [lackans, 3akoH
ApxuMmena, IpaBUJIO paBHOBECHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpaHCHHMs MEXaHWYEeCKOW OJHEpruH, MPU ITOM JaBaTh CIOBECHYIO
(GopMyTHUPOBKY 3aKOHA U 3aMMCHIBATh €0 MATEMAaTHUECKOE BHIPAKEHNE;

OOBSACHATh (PU3MYECKHUE SIBICHUS, NMPOLECChl U CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE  CHUTyallMi  MPaKkTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
MPUYNHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBICHEHNE U3 1—2 JIOTMUECKUX IIaroB C
onopoil Ha 1-2 W3y4YEeHHBIX CBOMCTBA (DU3MYECKUX SIBICHUM, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a1aud B 1—2 JEHCTBUS, HCNONb3ys 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (PU3MUYECKHE BEJIUYMHBI: HAa OCHOBE aHajM3a YCJIOBUSA 3aJauu
3aMUChIBATh KPaTKOE YCJIOBHE, MOACTABIATh (PM3MUECKHUE BETUYHHBI B (POPMYJIIBI U
MPOBOANTH PAacUEThl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOANUMBIE IS PEIICHHUS
3a]1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHMHBI;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH TMOMOLIM (U3HYECKUX
METOJIOB, B ONUCAHUM HCCIECAOBAHUS BBIICIATh MPOBEPSIEMOE MPEANONIOKEHHUE
(rumotesy), pa3nuyuaTh W HMHTEPIPETUPOBATH IMOJYYCHHBIH pe3yabTaT, HaXOAWUTb
OIIMOKY B XOJI€ OTBITA, /IeJaTh BHIBOJBI TI0 €T0 pPe3yIbTaTaM;

MPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (DU3UYECKUX SBJICHUA WIH (HU3HIECKUX
CBOMCTB TeJI: GOPMYIUPOBATH MPOBEPSIEMBIE MTPEIIOJIOKEHUS, COOMPATh YCTAHOBKY
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U3 TPeNoKEHHOTro 00O0pYyAOBaHHUA, 3alMCHIBATh XOJ OMNbITa U (OPMYIUPOBATH
BBIBOJIbBL;

BBINOJIHATH NPSMBIE U3MEPEHUS PACCTOSIHUSL, BDEMEHH, MAacChl Tela, 00bEMa, CUIIbI U
TEMIEPATYPbl C UCIIOJIB30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATH
MOKa3aHus IPHOOPOB ¢ YIETOM 3aJIaHHON aOCOIOTHON MOTPEITHOCTH N3MEPEHUIA;
IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMYMHBI OT APYTOM C
UCIIOJb30BAaHUEM  MPSIMBIX  HU3MEPEHUM  (3aBUCUMOCTH IYTH  PaBHOMEPHO
JBIDKYILETOCS Tela OT BPEMEHU JIBUYKEHUS TeJla, CUIIbI TPEHMSI CKOJIbKEHUS OT Beca
TeNa, KayecTBa 00paOOTKU MOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT
IJIOMIAN CONPUKOCHOBEHMSI TEJNl, CWJIbl YIPYTOCTH OT YAJIMHEHHS HPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT O0BEMA MOTPYKEHHOW YAaCTH Tella U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJ0, YCIOBUI IJIaBaHUS TEJl, YCIOBUI pPAaBHOBECHUS pbluara U OJIOKOB),
Y4acTBOBaTh B IUIAHMPOBAHUM Y4E€OHOTO HCCIENOBAHMS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh U3MEPEHUS, CIeysl IPEMIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJIYYEeHHOW 3aBUCUMOCTHU (PU3MYECKUX BEIMYHMH B BUJE MPEIJI0KEHHBIX TaOIHI] U
rpaduKoB, JeNaTh BBIBO/BI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3NUECKMX BEIUYUH (IUIOTHOCTH BEILECTBA
KUAKOCTH W TBEPAOIrO Tejla, CHJIAa TPEHUSA CKOJBKEHHs, HaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CHJIA, JCHCTBYIOIIAs Ha TMOrPYKEHHOE B KUIKOCTh TEIO,
KOA(PPUIUEHT NOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYys IPENI0KEHHON
UHCTPYKUMU: TPU BBIIOJHEHUH M3MEPEHUH cOoOHUpaTh 3KCIEPUMEHTAIbHYIO
YCTAaHOBKY U BBIUMCIIATH 3HAYEHNE UCKOMOM BEJINYMHBIL;

coON0IaTh TMpaBWJIa TEXHUKM O€30MacHOCTH Npu paboTe ¢ 1ad0paTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUMBI JEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS] COCY/Ibl, OAPOMETp, phIuar, MoABUKHBIN
Y HEMOJBW)XHBIN OJIOK, HAKJIIOHHAs MJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBLI JEUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOMl HAa MX OMUCaHUA (B TOM YHCIE: MOALIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKHUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIOJIb3Yys 3HAHUS O CBOMCTBaX (PM3MYECKUX SBICHUH W HEOOXOJHUMBIC
(u3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPaAKTUYECKOTrO
UCIIOJIb30BaHUsl (DU3MUECKUX 3HAHUU B TOBCEJHEBHOW JKM3HU JUIsl OoOecredeHus
0e30omacHOCTH TIPU OOpamieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUs 37I0POBbSI U COOJIIOJCHUS HOPM SKOJOIMUYECKOTO TOBEACHHS B
OKPYIKarolIEU Cpee;

OCYUIECTBJISATh OTOOp MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHUW M NYTEM
CPaBHEHUS PA3IUYHBIX HCTOYHHMKOB BBIIEIATH MH(POPMAIUIO, KOTOpas SBISIETCA

IPOTUBOPEYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;
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WCIIONIb30BaTh MpPH  BBIIOJIHEHWH Y4YeOHBIX 33JaHUN  HAyYHO-TIOMYJISAPHYIO
JIUTEepaTypy (PU3NYECKOTO COACp)KAHUS, CHPAaBOUYHBIE MaTepuajbl, PECYpChl CETH
WNurepHer, BiageTh npuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
HMCTOYHUKOB HWH(pOpMaluu (U3HUECKOTO COJEp)KaHUsA, B TOM YHCIE IyOIMYHO
JieNaTh KpaTKue COOOIIEHUS O pe3yIbTaTaX MPOEKTOB UM YUEOHBIX HMCCIICIOBAaHUMH,
OpyU 3TOM TPAMOTHO HCIIOIB30BaTh M3YUYEHHBIM MOHATUHHBIA amnmapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBICTYIJICHUE MTPE3CHTALINEH;

P BHITIOJTHEHUH YYE€OHBIX MPOEKTOB U MCCIEIOBAHUN PACIIPEAETATh 0053aHHOCTH
B IPYIE B COOTBETCTBUU C MOCTABJICHHBIMM 33Ja4aMU, CJIEIUTh 32 BBHITIOJIHEHUEM
IUlaHa JEeWCTBUM, aJEKBaTHO OIICHMBATh COOCTBEHHBIM BKIJIAJl B JESTEIBHOCTDH
IPYIIbI, BBICTPAWBaTh KOMMYHUKATUBHOE B3aWMOJCHCTBUE, YUHUTHIBAsS MHEHUE
OKPYXaIOIKX.

K xoH1y oO0yueHust B 8 kiacce npeaMeTHbIe pe3ybTaTbl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSTHUSI BEIIECTBA, KPUCTAIUIMUECKUE U aMOp(HbBIC Tea,
HACHIIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAKHOCTh BO31yXa, TeMIleparypa,
BHYTPEHHSISI HEPIrus, TEIJIOBOM JBUraTelb, JIEMEHTAPHBIN 3JEKTPUUECKUN 3apsi,
ANEKTPUYECKOE TOJI€, MPOBOJHUKUA U AUAJIEKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUI
TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKaTHe, Tervionepenaya, TEeIIoBOe
paBHOBECHE, CMayuMBaHUE, KalWUISIPHBIC SBJICHUS, HWCIAPEHHE, KOHJCHCAIUs,
IJIaBJI€HUe,  KpUCTau3anus  (OTBepAEBaHME), KWIIEHHE,  TeIulonepenaya
(TEenI0MpOBOHOCTh, KOHBEKIUS, U3TYUYECHUE), AIEKTPU3ALUS TEJ, B3AUMOJACICTBHE
3apsioB, NEUCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuToOB, JEWCTBUE MAarHUTHOIO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) 1O OMUCAHUIO MX XapaKTePHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHNE N3YUEHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIIEM MUPE,
B TOM 4HCIIe (PU3MYECKUE SBJICHHS B TPHUPOJAC: TMOBEPXHOCTHOE HATSHKCHHE H
KaWUSIPDHBIC SIBJIEHUS B TIPUPOJIC, KPUCTALIBI B mpupoje, usiydeHue CosHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocepe, DSIEKTPUYECTBO >KUBBIX OPTaHU3MOB,
MarHuTHOE ToJie 3eMJIH, JApeid MOII0COB, POJIh MATHUTHOTO TOJS JUIS KU3HH Ha
3emuie, OJISIPHOE CUSIHUE, TIPH 3TOM MEPEBOAUTH MPAKTUICCKYIO 3a/1a4y B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

OTNMUCHIBATh HW3YUYEHHBIC CBOMCTBA TeJl M (PU3MUECKHE SBJICHUS, HUCIOIb3YS
¢du3ruecKre BEIMUMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yAenbHasg TEIUIOEMKOCTh BELIECTBA, YAENbHAsA TEIUIOTA IUIABJICHUS, YHeJIbHas

TEIUI0Ta napooOpa3oBaHMs, yJElbHAsl TEIUIOTa CrOPAHUS TOIUIMBA, KOAPQPUIMEHT
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IIOJIE3HOTO JEHMCTBUS TEIUIOBOW MAILIMHBI, OTHOCUTEIBHAsI BIIAXKHOCTH BO3/1YyXa,
DNEKTPUYECKUM 3apsj, CHJla TOKa, AJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHBIICHUE
IPOBOJIHUKA, YJEJIbHOE CONPOTHBJICHME BEIIECTBA, pabdoTa M  MOIIHOCTb
AJIEKTPUYECKOTO TOKA), IIPU OMHUCAHUU NPABUIBHO TPAKTOBATH (PU3NYECKUI CMBICH
HCIIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U €IUHUIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh
(GopMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETUUHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHE SIBJICHUS M IPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJIO)KCHMSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUHM CTPOCHHs BEILECTBA,
NPUHLUI CYNEPHO3UIMU TOJIeH (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUS
3apsana, 3akoH Oma JuIs ydacTka 1enu, 3akoH Jkoyns—JIeHna, 3akoH COXpaHEHHs
SHEPruM, IPU STOM JAaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBAaTh €TO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyauuu IIPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE U3 1—2 JTIOTMYECKHX IIAroB C
onopoi Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUHU, (PU3HMUECKUX 3aKOHOB
WUJI 3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBUSA, HCIOIb3YyS 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIME (PU3MYECKUE BEJIWYMHBI: HAa OCHOBE aHaJM3a YCIOBHS 3aJadd
3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATh HEJOCTATOK JAHHBIX U PELICHUS 3a1a4H,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JUIsl €€ PellIeHuUs, IPOBOIUTH PACUETHI
U CpaBHUBATh IIOJyYEHHOE 3HAUCHHE (PU3NYECKOW BEIUYMHBI C HU3BECTHBIMU
JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOIIM (PUINYECKUX
METOZ0OB, MCIIOJIb3ysd  OIMCAaHUE  HCCIECNOBAHMSA, BBIICIATH  INPOBEPAEMOE
IIPEATOJIOKEHNE, OLEHUBATh IIPABUIBHOCTH IOpsJKAa MPOBEACHUS HCCIIEIO0BAaHMUS,
JENaTh BBIBOJIBI;

MPOBOJIUTh OMNBITHI MO HAOMIONCHUIO (DU3NYECKUX SABJICHUM WIH (U3UUYECKUX
CBOMCTB TeJN (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JlyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH MpoIllecca OCThIBAaHUS W HarpeBaHus INpu
U3IYyYeHUH OT LBeTa Hu3Myvarouieil (morjolmaronieil) MmoBepXHOCTH, CKOpPOCTb
WCIIAPEHHST BOABI OT TEMIEPATYPbl JKHUJIKOCTH M IUIOMIAAM €€ TOBEPXHOCTH,
ANEKTPU3ALMs TEJI W B3aUMOJEUCTBUE JJIEKTPUYECKUX 3apsI0B, B3aWMOJCHCTBUE
IIOCTOSIHHBIX MArHUTOB, BU3yaJU3alMs MarHUTHBIX I10JE€H IOCTOSHHBIX MAarHUTOB,
JNEUCTBUS MAarHUTHOTO IOJIA HA NMPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHura,
CBOMCTBA 3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (POPMYJIUPOBATH IMPOBEPSEMBIC
NPEANnoioXKeHuss, coOUpaTh YCTAHOBKY M3 TNPEIJIOKEHHOIOo 000pYyI0BaHUs,
OMKCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOJIbI;

BBIITOJIHATD MIPSIMBIE U3MEPEHUs] TEMIIEPATYPhl, OTHOCUTEIBHOM BIAXKHOCTH BO311yXa,
CWJIbI TOKa, HANpPSOKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX NMPUOOPOB M JaTUYMKOB

21



(¢u3nYeCKuX BENUYUH, CPABHUBATH PE3YJIbTAaThl M3MEPEHUN C y4€TOM 3aJaHHOMN
abCOIOTHON TOTPELIHOCTH;

IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOMN BEIMUYUHBI OT JPYToH ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHBIIEHUS MPOBOJHUKA
OT €ro JUIMHBI, TUIOUIaJMd MOMEPEYHOrO CEYCHUS U YJEIBHOTO COMPOTHUBIICHUS
BEIIECTBA MPOBOJAHMKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOAHUK, OT HAPSKEHUS Ha
IPOBOJIHUKE, HCCIEIOBAaHUE IIOCIEIOBATEIBHOIO U MapalIeIbHOTO COEAMHEHUN
IPOBOJIHUKOB): IIJIAHUPOBAaTh MCCIEAOBAHHUE, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEPEHMS], CIEAYS IPEII0KEHHOMY IIaHy, (PUKCUPOBAThH PE3YIbTAThl OJYyYEHHOU
3aBHCHUMOCTH B BHJE TaOnuI uU TpaduKOB, JeJaTb BBIBOABI IO pe3yibTaTaM
WCCIIETOBaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIMUMH (yJelbHAsI TEMIOEMKOCTD
BEIIECTBA, COINPOTUBICHUE MPOBOAHMKA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO
TOKA): TNIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CIEAYs
MPEJIOKEHHOW HHCTPYKIIUH, U BEIYUCIISATH 3HAUCHUE BETTUYHHBI;

coON01aTh TMpaBWJIa TEXHUKM O€30MacHOCTH mnpu paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOi Ha MX OMHUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJBTMETpP, CUETYHUK AICKTPUUECKOU
SHEPrUM, HJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), NIEKTPUUECKUE MPEIOXPAHUTENIH, AJIEKTPOMATHUT, AJIEKTPOJIBUTaTEINb
IOCTOSTHHOTO TOKAa), HCIOJb3yS 3HAHMS O CBOWCTBAaX (DU3MUECKUX SIBJICHUH U
HE00X0auMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPUTENbHBIE TMPUOOPHI IO
CXeMaM UM CXEMaTU4YHbIM pHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, [JBUTATENb BHYTPEHHEIO CrOpaHUs, AJIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMBI JJICKTPUYECKUX IEMel C MOCIeqOBaTeNbHBIM |
napajulebHBIM  COSJAMHEHWEM JJIEMEHTOB, pas3indas YCJIOBHBIE O0O3HAYCHHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HMHPOpPMALMIO O NpHUMEpax) NPaKTHUECKOIro
UCTIOJIb30BaHUsl (DU3MUECKUX 3HAHUU B TOBCEJHEBHOW JKM3HU JUIsl OoOecredeHus
0e30macHOCTH MpH OOpallleHUH ¢ OpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXPAaHEHHUs 370pPOBbsi W COOJIIOJIGHUST HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HMH(popmanmu (usnueckoro conepxkanusi B MHTepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUN U NMyTEM CpPaBHEHHS IOIOJHUTENBHBIX HMCTOYHUKOB
BBIICTISITh MH(POPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPHU  BBIOJIHEHUH Y4YEOHBIX 3aJaHU  HAyYHO-TIOMYJIPHYIO
JUTEepaTypy (PU3NYECKOTO COJAECp)KaHUS, CHPaBOUYHbIE MaTepuajbl, PECYpChbl CETH
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WNuTtepHeTr, BmameTh mnpuéMamMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

Co37]aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKUE YCTHBIE COOOIIEHHs, 00001Ias
UHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DPM3UUECKOTO COACpPKaHUS, B TOM YHCIIE
MyOJUYHO TPENCTaBISATh PE3YyJAbTaThl TPOSKTHOW WM  HMCCIICI0BATEIHCKOM
JNEATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIOJb30BaTh W3YYCHHBIM NOHATHUNHBIN
anmnapar Kypca (GpU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

IpU BBITIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUM (DU3MYECKUX MPOLECCOB
pacnpenensiaTbh 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUM C IMOCTaBJICHHBIMU 33/ladyaMH,
CIEIWTHh 3a BBINOJHEHUEM IUIAHA JACWCTBUA W KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIaJA B  JIESITEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJICICTBUE, POSBIISASi TOTOBHOCTD pa3periarh KOHQIUKTHI.

K xonity oOyuenust B 9 kiacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

WCIIONIb30BaTh TMOHATHS: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTENFHOCTh ~ MEXaHWYEeCKOro  JABWXKEHusA,  nedopmanus  (ympyras,
IUIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
HEePErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO TBEPJOE TENO, IEHTP TSHKECTU TBEPAOTO
Tela, PABHOBECUE, MEXAaHWYECKHE KOJEeOaHHsI W BOJIHBI, 3BYK, HH(]pa3ByK H
YIBTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKada SJEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M J1aJIbHO30PKOCTb, CIEKTPhl MCIYCKaHHWs M TOIJIOLIEHUs, alb(da,
0eTa- 1 raMMa-u31y4eHMsl, U30TOIIbI, sIEpHAsi SJHEPTEeTUKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JIBUYKEHUE,
PaBHOYCKOPDEHHOE TPSIMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TAaJCHHE  Tell,
pPaBHOMEpPHOE JBWKCHHE 110 OKPYKHOCTH, B3aHMMOJCHCTBHE Te€J, PEaKTUBHOE
JBKEHUE, KoJiebaTelbHOe JBKEHUE (3aTyXarolliue W BBIHY)KJICHHbBIE KOJIeOaHus),
pEe30HaHC,  BOJIHOBOE  JBW)KEHHME,  OTpPaXEHHWE  3ByKa,  MPSAMOJIMHENWHOE
pacmpocTpaHeHHe, OTpaKEHHWE W TPEIOMJICHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpaXKeHHE CBETA, pa3ioKeHue Oesoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAIbHBIX
[[BETOB, JWCIIEPCUSI CBETa, ECTECTBEHHAas PaJlOAKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaToro CreKTpa M3JIy4YeHUs) MO OMHCAHMIO MX XapaKTepPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PH3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE
(B Tom umcne (usmueckue SBICHHUS B MPUPOJAC: MPUIUBBI U OTJIMBHI, ABWKCHHE
wiaHeT COJHEYHON CHUCTEMBbl, PEaKTUBHOE JBW)KCHHE JKHUBBIX OPIaHHU3MOB,
BOCTIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJHBI, LIyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBJICHHS B NPUPOJE, OMOIOrHMUEcKoe JeicTBHE
BUIMMOTO, YIbTPA(UOIIETOBOTO M PEHTTCHOBCKOTO W3IYYCHHN, €CTEeCTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMUYECKUE TYy4YH, PaIUOAKTHBHOE M3ITyUYCHUE MPUPOTHBIX
MUHEPAJIOB, ACHCTBHE PAJMOAKTUBHBIX HM3JIyYCHHH HA OpraHU3M YeJOBeKa), Ipu
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/Jayy B Y4YEOHYIO, BBLACIATH CYIECTBEHHBIC

cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;
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OMHUCHIBATh HW3YYEHHBIE CBOMCTBA TeN W (U3MUECKHE SIBICHUSA, WCIIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHAsT W MTHOBEHHass CKOpPOCTh Tejla MpH
HEpPaBHOMEPHOM JBM)XEHHMM, YCKOPEHUE, NEpPEeMEIIEHUE, IyTh, YIJOBas CKOpPOCTb,
CWJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHHE CBOOOIHOTO NaIeHNUs, BEC
T€na, MUMITYJIbC Tella, HMIYJbC CHJIbI, MEXaHH4YecKas padoTa W MOIIHOCTb,
MOTEHIMANbHAS ~ SHEPIrUs  Tela, MOJHATOrO HaJX  MOBEPXHOCTBIO  3EMIIH,
NOTEHIMAIbHASL DHEPrus CXATOW NPYXKUHbI, KUHETUYECKas DHEPIus, IOJIHas
MEXAaHWYECKasl SHEPIUsi, NEPUOJ U 4YacToTa KosieOaHUil, UIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEIOMIICHUS CpENbl), MpU
OMHCAaHWU TPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEIUYHH,
o0O3HAUeHUA U eAMHMUIBI  (U3NYECKUX  BEJIWYUH, HAXOOUTh  (POPMYIIBI,
CBSI3BIBAIOILIME JIaHHYIO0 (PU3WYECKYIO BEJIMYUHY C JPYTMMM BEIUYMHAMHU, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (U3HYECKUE SIBICHUS M IPOILECCHl, MCIOJIb3YA
3aKOH COXpaHEHWS OHEPruH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIHII
CYTNEPIIO3ULIMK CUJI, TPUHIUIT OTHOCUTENbHOCTU ['anunes, 3akoHsl Hpl0TOHA, 3aKOH
COXPAHEHHUS HMITYJIbCA, 3aKOHbl OTPAKEHUS U MPEIOMIICHUS CBETa, 3aKOHBI
COXPAHEHHUS 3apsIOBOTO M MAacCOBOIO YHMCEN NPU SIIEPHBIX PEAKIUAX, NPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3aIMChIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATH (PU3MUYECKHE TMPOLECCHl M CBOMCTBA TE, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKHUX LIAaroB C OMOPON Ha
2—3 W3YYCHHBIX CBONCTBAa (PU3MYECKUX SBICHUHM, (PU3NUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTth pacu€THhIC 3aJaud (OMHUpAIOIIMECs Ha CHCTeMYy U3 2-3 ypaBHEHHUN),
UCTIOJIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMYUHBI: HA OCHOBE
aHajM3a yCJIOBUA 33/1a4d 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTAOIINE
WM M30BITOYHBIE JaHHBbIE, BBIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
penieHusi, MNPOBOAWTh PACUYEThl W OLEHHMBATh PEATUCTUYHOCTD IOJIYYEHHOTO
3HaYeHUs PU3NYECKON BEIUUMHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METO/IOB, HCIOJNb3ysl  ONHMCAHWE  MCCIECJOBAaHUSA, BBLACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWJIBHOCTh MOPSAKA MPOBEICHUS HCCIEAOBAHMUS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUHN U OIBITOB;
MPOBOJIUTh OMNBITBI TIO HAOMIONCHUIO (DU3UYECKUX SBJICHUA WIH (U3HIECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHHUS IHEPIHH,
3aBUCUMOCTh MEpUoAa KOJeOaHWM NPYKMHHOTO MasiTHUKA OT MAacchl Tpy3a H
KECTKOCTH TIPYKUHBI WU HE3aBHUCHMOCTh OT aMIUTUTYIbl MajblX KOJIeOaHUH,
NPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, pa3jiokKeHHe Oeloro cBeTa B CHEKTD,
M3Y4Y€HHE CBOMCTB M300pakKeHHs B IUIOCKOM 3€pKaje M CBOWCTB HM300pakeHUs

npeaMera B coOuparonieit nH3e, HaboAeHUE CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB
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U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyIOBaHUs, OMUCHIBATH X0/l OTIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BBIBOIBL;
IPOBOJUTH MIPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, OMpEeNeNsisi CpeaHee
3HaUYCHHUE H3MepsieMoi BeanuuHbI ((HOKYCHOE paccTosHuE coOuparoiieid JUH3bI),
000CHOBBIBAThH BHIOOP cIOC00a M3MEpeHUs (M3MEPUTEITHHOTO MPUOOpa);

MIPOBOANTDH HCCIEIOBAaHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIUYUH C HCIOJIb30BAHUEM
OpSIMBIX H3MEPEHHM (3aBUCHUMOCTh IyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JIBKEHUH O€3 HadyallbHOM CKOpPOCTH, NepHoja KoieOaHuil MaTeMaTHudecKoro
MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTHU YIJIa OTPAXXEHUS CBETA OT yTiia MaJIeHUus 1
yria — OpesioMJIeHUss OT  yrja M[ajJeHus): IUIAHUPOBaThb  HMCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (UKCUPOBATh pE3YNbTaThl MOTYYECHHOU
3aBUCUMOCTH (DPU3UYECKUX BEJIUYMH B BUE TaOIUI U rpadMKOB, I€TaTh BHIBOJBI IO
pe3yibTaTaM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUsl (U3MUECKUX BEIUYUH (CpPEAHssl CKOPOCTh H
YCKOpPEHHE Teja IMpU PABHOYCKOPEHHOM JIBHDKEHHH, YCKOPEHHE CBOOOIHOIO
MaJIeHus], )KECTKOCTh MPYKUHBI, KOYPMUIIMEHT TPEHUSI CKOJIbKEHUS, MEXaHUYecKas
paboTa ¥ MOIIHOCTb, 4YacTOTa M TMEpUoj KOJIeOaHUH MAaTeMaTHYeCKOro W
NPYXUHHOTO MasiTHUKOB, ONTHYECKas CUjia COOMpAIoIel JIMH3bI, paliOaKTUBHBIN
(GOH): TUTAaHUPOBATH HM3MEPEHUsS, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHUS, CICAYS MPEITI0KEHHON UHCTPYKIHMH, BEIYUCISITE 3HAUCHUE
BEJIMYMHBl M AHAIU3UPOBATH IIOJYYEHHBIE pE3yJIbTaThl C YYETOM 3aJaHHOU
NOTPEIIHOCTY U3MEPEHNUN;

coONrofaTh TMpaBuUjia TEXHUKH O€30MacHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKK M3YYECHHBIX (PU3NYECKHX MOJEIEH: MaTepHallbHas
TOYKa, a0COJIIOTHO TBEPJOE TENO, TOUCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHETapHast MOJIENIb aTOMa, HYKJIOHHASI MOJIE]Ih aTOMHOTO SJIpa;

XapaKTepru30BaTh MPUHIUIBI JEHCTBUS H3YUYCHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOpPOMl Ha HMX OMNUCaHUs (B TOM 4YHUCJE: CHOUAOMETP, AATYUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa, 3XO0J0T, OYKH, IEPHUCKOI,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa
Buiibcona), UCTIob3yst 3HaHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN M HEOOXOIUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

WCTIOJB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKHX TPOIECCOB TNpHU
peIieHNN Y4eOHO-TIPAaKTUYECKUX 3aJlad, ONTHYECKUE CXEMBI [JIsi TOCTPOCHHS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparoiiel JMH3e;

OPUBOJUTH MPUMEPHl (HAXOIWUTh HH(OpPMALMI0O O NPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30macHOCTH TpU OOpalleHuH ¢ TpUOOpaMu M TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHHUsI 370pOBbsi W COOJIIOJIEHUST HOPM HKOJIOTMYECKOTO TMOBEACHUS B

OKPYKarolIen Cpee;
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OCYIIECTBIIATh MOUCK HHPopManuu (Qusudeckoro cojepxkanusi B VHTepHeTe,
CaMOCTOSITENIbHO (DOPMYIHPYsI MOMCKOBBIA 3aMpoc, HAXOAUTh MYTH OIpPEIeICHUS
JOCTOBEPHOCTH TMOJYYEHHOH HH(pOpMAlMM Ha OCHOBE MMEIOUIMXCS 3HAHUNA H
JOTMOJTHUTEIBHBIX UCTOYHUKOB,;

WCIIONIb30BaTh MpPH  BBIIOJIHEHWH Y4YEOHBIX 3aJaHU  HAyYHO-TIOMYJISAPHYIO
JTUTEpaTypy (PU3NYECKOTO COJCp)KaHUS, CIPAaBOYHBIE MaTepUajbl, PECYpChl CETH
WutepHer, Brnaaerh MNpuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
MH(QOPMALIUU U3 OAHOI 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
nH(POPMaLlMM M3 HECKOJIBKHX HCTOYHHKOB (PU3UUECKOTO COJEpKaHus, MyOIUYHO
MPEJICTaBIATh PE3YJIbTaThl MPOCKTHON HIIM MCCIIE0BATEIBCKOM EATEIbHOCTH, MIPH
TOM TPaMOTHO UCIOJNb30BaTh HM3yYCHHBI MOHATUWHBIA ammapar H3y4aeMoro
pa3gena (U3UKM M CONPOBOXKAATH BBICTYIUIEHHE TMpe3eHTauuell ¢ y4érom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos JIeKTPOHHbIE
Ne HaumenoBanue
(uu¢posbie)
n/ pa3jejioB U TeM Bcer KonrtpoJsbHbl IIpakTnyecku
o0pa3oBaTejibHbIE
n NMporpamMmbl 0 e padoThl e padoThl
pecypcsbl
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
®dusuka - HayKa o
1.1 2 https://m.edso00.ru/7f41619
npupojie 4
bu6nuoreka [IOK
®dusznyeckue
1.2 2 1 https://m.edso0o0.ru/7f41619
BEITUYUHBI 4
EcTecTBeHHOHAYUYHBI bubmorexa [JOK
1.3 N 2 1 https://m.edsoo.ru/7f41619
1 METO/1 MO3HAHUS 4
Hroro no pasneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 CrpoeHue BeniecTBa 1 https://m.edsoo.ru/7f41619
4
JIBu>keHuEe 1 but6mmoreka [IOK
2.2 B3aUMO/ICCTBUE 2 1 https://m.edsoo.ru/7f41619
YacTHI] BEUIECTBA 4
bu6nuoreka [IOK
ArperatHble
2.3 2 https://m.edsoo0.ru/7f41619
COCTOSTHUS BEIlleCTBa 4
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Hroro no paszneny 5

Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl

MexaHuueckoe
3.1 3
IIBIOKEHUE

Huepnus, macca,

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

bu6nmoreka [IOK

3.2 4 1 https://m.edsoo.ru/7f41619
[LUIOTHOCTH 4
bu6nmoreka [IOK
3.3 Cwta. Buner cun 14 1 2 https://m.edsoo.ru/7f41619
4
Uroro no pazneny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua
JaBJICHUS TBEPIABIMHA bubmaorexa LIOK
4.1 p 3 https://m.edsoo.ru/7f41619
TeJNaMH, JKUIKOCTIMU 4
M razaMu N
bubnnoreka IIOK
4.2 JlaBlIeHHE KUIKOCTH 5 https://m.eds00.ru/7f41619
4
bubnnoreka IIOK
AtMmocdepHOe
4.3 bep 6 https://m.edsoo.ru/7f41619
JaBlIeHNE 4
JlelicTBUE KUIKOCTH
- bubnnoreka IIOK
4.4 . 7 2 3 https://m.edsoo.ru/7f41619
MOTPY>KEHHOE B HUX 4
TEJI0 B
Hroro no pasneny 21

Pa3nea 5. PaGora n MomHOCTDh. JHEprus

bu6nuoreka [IOK
51 Pabora u MomtHOCTH 3 1 https://m.edso0.ru/7f41619
4
bubmmoteka [IOK
5.2 ITpocTeie MEXaHU3MBI 5 1 https://m.edso00.ru/7f41619
4
bu6mmoteka [IOK
Mexanuyeckas
53 4 1 1 https://m.edsoo.ru/7f41619
DHEPrus 4
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 ITPOT'PAMME
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbie)
pa3esioB U TeM KonTpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypcbl
Pa3pen 1. TerioBble siBJIeHUSA
11 Crpoenue u 7 bubnmnoreka HOK
' CBOWCTBA BEILIECTBA https://m.edsoo.ru/7f4181ce
bubnmoreka [IOK
1.2 T 21 1
CIVTOBBIC HPOHECet > https://m.edso0.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DjiekTpuyecKkue 1 MATHUTHBIE SIBJIEHUS
DIIEKTpUYECKHE
21 3apsiJIbl. 7 1 bu6nmoreka [IOK
' 3apsKEHHBIE TENA U https://m.edsoo.ru/7f4181ce
MX B3aUMO/JICUCTBUE
59 ITocTostHHBIH 20 5 7 bubnnoreka IIOK
' SJIEKTPUYECKUMN TOK https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
54 DJNIeKTpOMarHuTHas 4 bubnuorexa [HOK
' VHITYKIHS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO
YACOBIIO 68 4 145
I[MTPOT'PAMME
9 KIIACC
Kosaun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbie)
pa3ieJIoB 1 TeEM Konrpoabnsie Ilpakrnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMBbl padoThbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJieHUsI
Mexanunueckoe
11 JBYOKCHUE U 10 1 bubmuorexa [JOK
' CIIOCOOBI €10 https://m.edsoo.ru/7f41a4a6
OITMCAHUS
1.2 BsauMoneiictBue Tel 20 1 3 bubmorexa [IOK
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13 3aKOHBI COXPaHEHUS 10 3

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

Utoro mo paszneny 40

Pa3zpen 2. Mexann4ueckue KoJe0aHUA ¥ BOJHBI

91 MexaHndecKkue 7 3 bu6nuoreka [IOK

' KOJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4eckue 3 1 3 bubmuorexa [JOK

' BOJIHBL 3BYK https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 15

Pasznen 3. 3J1€KTPOM3FHI/ITHO€ oJi€ ! 3JICKTPOMAIHUTHBIC BOJIHBI

DJIeKTPOMArHUTHOE
oJie u
3.1 6 2
AIIEKTPOMATrHUTHBIC
BOJIHBI
Hroro mo paszneny 6

Pasznea 4. CBeToBbI€ IBJICHHS

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

3aKOHEBI Bu6 LIOK
noNIroTeKa
4.1 PaCHpOCTPaHCHIA 6 2 https://m.edsoo.ru/7f41a4a6
cBeTa
JIMH3EL 1 Bu6 LIOK
noNIroTeKa
4.2
ofTiHecKHe 6 3 https://m.edsoo.ru/7f41a4a6
npuOOpHI
Paznoxxenue 6emoro bubmuorexa [JOK
4.3 3 2
CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pasneny 15

Paznen 5. KsanroBbie IBJIeHUA

Hcnyckanue u

51 HOTJIOILIIEHUE CBETA 4 1 bubmmorexa [TOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
CrtpoeHne aTOMHOTO bubnmnorexka HOK
5.2 6 1
sapa https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
) )il 7 1 1
5.3 JICPHBIC peakiti https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nea 6. [loBTopuTe1bH0-0000IIaI01IM I MOYJIb

[ToBTOpEeHue n
6.1 00001eHune 9 9
coJiep>KaHus Kypca

¢bu3uku 3a 7-9 kiacc
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Hroro no pazneny 9

OBIIEE KOJUYECTBO
YACOB I10 102 3 27
ITPOTPAMME

MPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUA OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOT'O OBIIEI'O
OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bH0ﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHHﬂ

1.1 HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

12 pa3nuyath SBICHUS MO OMHUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JIaHHOE (PU3UYECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHUE HM3YyYCHHBIX (U3WYECKHUX SIBICHUH B OKPY)KaIOIIEM
13 MHUpE, B TOM 4Hcie (U3MYECKHE SIBJICHUS B MPHUPOJE, NPH TOM INEPEBOAUTH
NPAaKTUYECKYI0 3a7adyy B y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOICTBa

(npu3Haku) pU3NYECKUX SABICHUN

ONMCHIBATh H3YYEHHbIE CBOICTBA Teld W (U3MYECKHE SBJIECHUS, HUCIOJIb3YS
¢u3nyecKkne BEIUYMHBI, NMPU OMNMCAHUM MPABWIBHO TPAKTOBATH (PUINUECKUI
14 CMBICIT MCIIOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHMS M EAMHUIB (PU3MUECKHX
' BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C
JIPYTUMH BeTMYMHAMH, CTPOUTH TPapUKH U3yUEHHBIX 3aBUCUMOCTEH (PU3HUECKUX

BEJINYNH

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MYECKHE SBICHUS W MPOLECCHI, UCTIOIb3YS
15 M3y4YeHHBIE 3aKOHBI, TIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa M

3aIMUCBIBATh €Ir0 MATCMATHYCCKOC BbIPAKCHIUC

OOBSICHATh (PU3MUECKUE SBJICHMS, MPOLECCHl M CBOWCTBA Ted, B TOM YHCIE U B
KOHTEKCTE CHUTyallull PaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
1.6 MIPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHME U3 1 — 2 JIOTMYECKUX
maroB ¢ omopod Ha 1 — 2 H3y4YeHHBIX CBOICTBa (U3NUYECKUX SIBJICHHIH,

(1)I/ISI/II‘ICCKI/IX 3aKOHa WX 3aKOHOMCPHOCTHU

17 pemath pacy€THele 3aaud B | — 2 neiicTBUs, UCHOIB3Ysd 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOLME (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aladyu
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1.8

3alUCBIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3MUECKUE BETUYMHBI B (POPMYIIBI
U TPOBOAUTH pacu€Tbl, HaXOAUTh CIPABOYHBbIC [aHHbIC, HEOOXOIUMBIE [UIs
pemieHust 3a7ay, OLEHUBATh PEATUCTHYHOCTh MOJYYCHHOM  (U3UUECKOit

BCJIIMYHUHBI

pacrno3HaBaTh HPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3NUECKUX
METO/IOB, B ONHMCAHUM HCCIEAOBAHUS BBIJICIATh MPOBEPSAEMOE MPEIOIOKEHNE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOIYUYCHHBIN pe3ysbTaT, HAXOIUTh

OIIIMOKHU B XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pC3yJibTaTaM

1.9

MIPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (PU3MUECKUX
CBOWCTB Tell: (OPMYyJIUPOBATH TMPOBEPSIEMBIC MPEANOJIOKCHHS, COOUPATH
YCTaHOBKY U3 MPEIJIOKEHHOT0 O00OpYAOBaHUS, 3alUCHIBATh XOJ OMNbITA U

(hopMyIIMpPOBaTh BHIBOJIBI

1.10

BBITIONTHATE MPSMBIC U3MEPCHHS C HCIOJIh30BAHUEM AaHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 3aMUCHIBATh MOKA3aHUs MPUOOPOB C Y4ETOM 3aJaHHON aOCOIOTHOMN

IIOIPEIHOCTH U3MEPEHUIN

111

1.12

1.13

1.14

IIPOBOJAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MUECKON BEJIMYUHBI OT
JPYTrOfl C MCIOJB30BAHUEM INPSAMBIX W3MEPEHUH, y4acTBOBaTh B INIAHUPOBAaHUU
y4eOHOTO HCCIIE0BaHus, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUS, CICITYS
IIPE/UIOKEHHOMY IIJIaHy, (MKCUPOBATh pE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH
(Gu3NYeCKUX BEIMYMH B BHJEC TNPEAIOKEHHBIX TaOMUI W TrpaduKoB, JIenaTh

BBIBOJIBI 11O PE3YyJIbTaTaM UCCIICAOBAHUSA

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH, CIeAys MPeI0KEeHHON
MHCTPYKLUMU: TPU BBINOJIHEHUM HW3MEpPEHUIl CcoOMpaTh 3KCHEPUMEHTANbHYIO

YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM BEITUYHUHEI

CO6J'II-OI[8.TB IpaBujia TCXHUKH 0e30IMacHOCTH Impu pa60Te C na60paT0prlM

o0opyaoBaHUEM

YKa3bIBaThb  I[MPUHIUIIBI ,[[eI\/’ICTBI/IH HpI/I60pOB N TCXHHUYCCKHUX yCTpOI‘/’ICTB,
XapaKTCPU30BaTh MPUHIUIIBL HGﬁCTBHSI HN3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB C IIOMOHOIbKO HX OIHCAHHUA, HCHOJIB3Yyd 3HAHUA O CBOMCTBax

(u3NYECKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

MPUBOJUTL TpUMEPHl (HaXOAUTh HH(OPMALMI0O O TpUMEpax) MPaKTHUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KM3HM AJs1 0OecreueHHs
0e30MacHOCTH MpU OOpallleHuH ¢ MpubopaMu M TEXHUYECKHUMH YCTpOICTBamH,
COXpaHEHMs 370POBbS M COOJIOJEHUS HOPM D3KOJOTMYECKOrO TIOBEICHUS B

OKpYy>Karollen cpene

1.16

OCYILIECTBIATH OTOOp HMCTOYHMKOB uHpopManmuu B ceTd VIHTepHeT B

COOTBCTCTBUU C 3aJJdaHHBIM IIOHMCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOHIUXCA
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3HAaHUHU U HyTeM CpaBHCHUS PA3JIMYHBIX HUCTOYHUKOB BBIACIIATH I/IH(I)OpMaI_[I/IIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOU

1.17

UCIIOJIb30BAaTh MPU  BBIMOJHEHUH YUEOHBIX 3aJaHUil  HAYYHOIOMYJISIPHYIO
TUTEepaTypy (PU3NYECKOTO COJIEPKaHUs, CIIPABOYHBIC MaTEPHAIbI, PECYPChI CETH
Wutepner, Bnagerp npuémMamMu KOHCIEKTHUPOBAaHUS TEKCTa, IpeoOpazoBaHUs

nH(OpMAIIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.18

1.19

cOo3/1aBaTh COOCTBEHHbIE KPAaTKNE MMCbMEHHbBIE U YCTHBIE COOOLIEHNS HAa OCHOBE 2
— 3 UCTOYHMKOB UHPOPMALUHU PUIUIECKOTO COACPIKAaHUS, B TOM YHUCIIE TYOIUIHO
JenaTb KpaTKUE COOOIIEHHs O pe3yjabTaTax [pPOEKTOB WM  Y4eOHbIX
HCCJICIOBAHUM, IPU 3TOM TPAMOTHO MCIOJIb30BATh H3YYECHHBIN IMOHATHIHBII

anmnapat Kypca GU3HMKH, COPOBOXKIATh BRICTYIICHHE IIPEe3eHTalen

IIpH  BBIIIOJJHCHHUHA yLIe6HBIX IIPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacupeaciiaTb
00s13aHHOCTH B Tpynmne B COOTBETCTBUU C TOCTABJICHHBIMU 3aJiadyaMU, CICIWUTD 3a
BBIIIOJIHCHHUEM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OICHHBATDHb COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTDL TI'PYyHIIbl, BBICTpaAMBATb KOMMYHUKATHUBHOC B3aI/IMOl[€I‘/JICTBI/I€,

YUYUTBIBAsI MHCHUC OKPYIKAOMIUX

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bH0ﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHHﬂ

HCIIOJb30BaTh MMOHATHA

pa3jiniaThb ABJICHUS 11O OIIMCAHUTIO UX XAPAKTCPHBIX CBOICTB U HA OCHOBE OIIBITOB,

JEMOHCTPUPYIONIUX JIaHHOE (PU3UUECKOE SIBJICHUE

1.3

14

1.5

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKHX SIBIEHUI B OKpY)KaroIleM
MHUpE, B TOM 4YHcie (U3UYECKHE SIBJICHUS B MPHUPOJE, NMPH ITOM IMEPEBOAUTH
MPaKTUYECKYI0 3aJady B Yy4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKyM) PU3NYECKUX SBICHUIN

ONMCHIBATh H3YYEHHBbIE CBOICTBa Tel U (U3MYECKHE SBJIECHUS, HCIOJIb3YsS
¢u3nyecKkue BEIUYMHBI, MPU OMNMCAHUU MPABWIBHO TPAKTOBATH (PUINUECKUI
CMBICII HCIOJIb3YEMBIX BEIMYMH, 0003HAYEHUS U €ANHUIIBl (PU3NYECKUX BEJINYHH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO0 BETUUYHUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKHU U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUUH
XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHE SBJICHUS W MPOLECCHI, UCTIOIb3YS
M3yYEHHBIE 3aKOHBI, MPH 3TOM JAaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA MU

3aIMUCBIBATh €ro MaTCMAaTHUYCCKOC BBIPAKCHUEC
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1.6

OOBSICHATH (PM3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTyallull MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa: BbIBIATh MNPUYHMHHO-
CIICJICTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE W3 | — 2 JIOTMYECKUX IIaroB C
MOMOIIBIO 1 — 2 U3y4EeHHBIX CBOMCTBA (PU3UUYCCKUX SBIICHUN, PU3NUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

1.8

1.9

pemath pacy€THble 3a7aud B 2 — 3 JeicTBUS, UCIOIB3Ys 3aKOHBI U (OPMYIIHI,
CBsI3bIBatOIME (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHajiM3a YCJOBHS 3aJayu
3alMCBIBaTh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUI PELICHUS
3aauM, BBIOMpATh 3aKOHBI U (QOpMyNbl, HEOOXOAMMBbIE g €€ pelleHus,
MIPOBOJIUTH PAcU€Thl M CPABHUBATH MOJYYCHHOE 3HAYCHHUE (PU3NIECKON BETMUHUHBI

C U3BCCTHBIMH JaHHBIMU

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh MPH TMOMOLIH (PHU3UUIECKUX
METOJIOB, HCHOJb3ysd ONHMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPIEMOE
MIPEIII0JIOKEHNE, OLIEHUBATh IPABUIIBHOCTD NOPSIKA IIPOBEIEHUS UCCIIEI0BaHus,

JACJIaTh BbIBO/bI

MIPOBOANUTH OMBITHI MO HAOMIONEHUIO (U3MUYECKUX SIBICHUH WU (PUINIECKUX
CBOWCTB Tell: (OPMYyJIUPOBATH TMPOBEPSIEMBIC MPEIIOJIOKECHUS, COOHpaATh
YCTaHOBKY U3 TNPEIOKEHHOTO OO0OpYJOBaHMs, OIUCHIBATh XOJ OIbITA U

(hopMyIIPOBATh BBEIBOJIBI

1.10

BBIIIOJHATL MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX HpI/I60pOB u
JaTYUKOB (1)I/I3I/IIIGCKI/IX BCJIIMYMH, CpaBHUBATL PC3YJIbTAThI I/ISMepeHI/Iﬁ C y‘IéTOM

3aJJaHHOI a0COIOTHOM MOTPENIHOCTH

111

MPOBOJIUTHh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUYECKOW BEIUYUHBI OT
JIpPYyrol € MCHOJIb30BAaHUEM MPSIMBbIX HU3MEPEHUM: IUIAHUPOBATh MCCIIEIOBAaHUE,
coOUpaTh YCTAaHOBKY M BBIMIOJHATh U3MEPEHUs, CIEAys MPEAT0KCHHOMY IIJIaHy,
(buKCUpOBaTh Pe3yNbTaThl MOJYYCHHON 3aBUCHMOCTH B BUJIE TaOIUI] M TPapUKOB,

ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

IPOBOJIUTh KOCBEHHBbIE M3MepeHMs] (U3MYECKHX BEJIMYMH: IUIAHUPOBATH
U3MEpeHus, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIE€Ays IpPEIIOXKEHHON

HHCTPYKI WU, U BBIYUCIIATh 3HAYCHUC BECIIMYNHBI

CO6J'II-0,Z[8.TB IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C na60paT0prlM

o0opyaoBaHHEM

1.14

XapaKTCPU30BaTh MPUHIUIIBL HeﬁCTBHH HN3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHUX
YCTpOﬁCTB C 0H0p0171 Ha HX OIIHCaHHuA, HUCIIOJIB3Yyd 3HAHUA O CBOMCTBaxX

(bu3NUYecKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPOICTBA U U3MEPUTENIbHbBIE TPUOOPHI 11O

CXCMaM U CXCMATHYHBIM PpUCYHKaM, COCTABJIATH CXCMbI JJICKTPHUYCCKUX LeIei ¢
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MMOCJICAOBATCIIbHBIM W MapalJICJIbHBIM  COCAUMHCHUCM DJJICMCHTOB, pasjiidas

YCIIOBHBIC 0003HAYCHHS PJICMEHTOB OJICKTPUYCCKUX merein

1.16

1.17

1.18

MPUBOJAUTE TPUMEPHI (HAXOIUTh HMH(POPMALMIO O MpUMEpax) MPaKTHIECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHWN B MOBCEIHEBHOMN KU3HH IS 00CCIICUCHUS
0€301acHOCTH TIpH OOpalleHuH ¢ IpuOOpaMu UM TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUS 3JI0POBbS U COOJIIOJICHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKpYy>Kalolllen cpefie

OCYIIECTBIISTh MOUCK MH(POpPMAIK (DPU3HUECKOTO coAepkaHus B cetu MHTEepHeT,
Ha OCHOBE HMCIOIIMXCA 3HAHUK W TNYyTéM CpaBHEHHUS JOMOJHUTEIHHBIX
HMCTOYHUKOB BBIICIATh WH(MOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEUYUBON WU

MOJKET OBITh HCHOCTOBepHOfI

UCIIOJIb30BAaTh MPU BBHIMNOJHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
TUTEPaTypy (PU3NYECKOTO COJIEPKaHUs, CIIPABOYHBIC MaTEPHAIIbI, PECYPChI CETH
WuTepHer; Brnagerh npuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, MpeodpazoBaHUs

WH(OPMAIIUY U3 OJTHON 3HAKOBOUW CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KpAaTKHUE YCTHBIE COOOIIeHMsI, 00001Ias
UHQOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3NYECKOTO COACpKaHHSA, B TOM
qrcie MyOJIMYHO MPECTABIIATh PE3yAbTaThl MPOSKTHON HMIIM MCCIIEI0BATEIBCKON
JEATeNILHOCTH, TPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUCHHBIH IMOHATHHHBINA

anmapart Kypca GU3HKH, COTPOBOXKIATH BBICTYIUICHUE MPE3CHTAIINEH

1.20

IIPU BBIIIOJHEHUM y4YEOHBIX IPOEKTOB M UCCIIEJOBAHUM (PU3MUYECKUX IPOLIECCOB
pacripesieniaTh OO0S3aHHOCTM B TIpyINIEe B COOTBETCTBUM C IOCTABJICHHBIMU
3aJladyaMM, CJIEANUTH 3a BBINOJIHEHHEM IUIaHA JAEMCTBUM M KOPPEKTHUPOBAThH €ro,
aJleKBaTHO  OIIGHWBaThb COOCTBEHHBI BKJIQJA B  JAEATENbHOCTb  TPYIIIHL,
BBICTpAauBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHE, TMPOSIBISISI TOTOBHOCTh

pazpemiats KOHQIUKTHI

9 KJIACC

Kon
NMpoBepPsaAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pa3jiniaThb ABJICHUS 11O OIIUCAHUTIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONTUX JIaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacrio3HaBaTh IMPOSABJICHUC HN3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B OKpYKarouem

MHUpE, B TOM 4Hcle (U3HUECKHUEe SIBJICHUS B MPUPOIE, MPHU STOM IEPEBOIUTH
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NPAaKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIJCNATH CYIIECTBEHHBIC CBOICTBa

(mpu3Haku) pU3NUECKUX SABICHUN

14

1.5

ONMCBIBaTh MH3YYEHHBbIE CBOICTBA Tel W (PU3MUYECKUE SBJICHUSA, HCIONb3Ys
¢u3nveckue BENWYHMHBI, NMPH ONHCAHWU NPABWIBHO TPAKTOBAaTh (UIUUECKUI
CMBICJI UCIIOJIb3YEMBIX BEIMUYUH, 0003HAYEHUS U €AUHULIBI (PU3NYECKUX BEIUYMH,
HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEJITMUUHY C IPYTHMHU
BEJIMYMHAMU, CTPOUTH IPa)UKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHUH
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHUS M MPOLECCHI, UCTIOIb3Ys
U3yYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa MU

3aIMUCBIBATh €ro MaTCMATHUYCCKOC BbIPAKCHUC

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJN, B TOM YUCIIE U B KOHTEKCTE
CUTyalull IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBUBIATh IPUYMHHO-
CIICZICTBEHHBIC CBSI3M, CTPOHMTH OOBSICHEHHE W3 2 — 3 JIOTMYECKHX IIaroB ¢
MOMOILBIO 2 — 3 U3y4YEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHHUM, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

1.8

pemath pacu€THbie 3a7aud (ONMUpAIOUIUEcss Ha CHCTeMYy M3 2 — 3 ypaBHEHHH),
UCIONIB3YSl 3aKOHBI M (OPMYIIbI, CBS3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: Ha
OCHOBE aHallu3a YCJIOBUSA 3aJaud 3alUChIBaTh KPATKOE YCIIOBUE, BBISABIISATH
HEJOCTAloUIe WIM W30BITOUHBIE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYJIBL,
HEOOXOIUMBIC IS PEIICHUS, IIPOBOIUTH PACYETHl M OICHUBATh PEATHUCTUIHOCTh

MOJIYYCHHOT'O 3HAUCHUA (1)1/13qu01<0171 BCIINYHHBI

pacro3HaBaTb HpO6J’IeMH, KOTOPBIC MOKHO PCHIUTh IIPHU ITOMOIIN (bI/I3I/I‘ICCKI/IX
METOOO0B, HCIIOJIB3YyA OIIMCAaHUEC HCCJICIJOBaHUs, BBIACIIATH IMPOBEPACMOC
MPEAIIOJIOKCHUEC, OLICHUBATL INPABUJIIBHOCTL IOPSAAKA MPOBCACHHUA HUCCICAOBAHUA,

ACJIaTb BbIBOABI, MHTCPIPETUPOBATE PE3YIIbTATHI Ha6J'IIOI[€HI/II\/JI U OIIBITOB

1.9

IMPOBOAWTEL OIIBITBI I10 Ha6J'II-O)I€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUM WIN (i)I/ISI/I‘IeCKI/IX
CBOMCTB TeJ: CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyZI0BaHUs, OIHUCBHIBATh XOJ| OMNbITa M €ro pe3yiabTaTbl, (OPMYIUPOBATH

BBIBObBI

1.10

MIPOBOAUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OIIpesiesis cpeIHee
3Ha4YeHHEe U3MepseMol BelIUYMHbI (POKYCHOE paccTOsiHHE COOMpAIOLIei JIMH3bI),

000CHOBBIBAThH BBEIOOP crioco0a m3MepeHus (M3MEPUTEIIBHOTO TPUOopa)

1.11

MPOBOAUTH  HCCIIEIOBAaHUE  3aBUCUMOCTEH  (U3WYECKUX  BEJIUYMH  C
HCIOJIb30BAaHUEM  MPSMBIX ~ W3MEpPEHWIl:  IUIAaHMPOBAaTh  MCCIEA0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh PE3YNbTAThl MOIYYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BHUJE TaOIULM TpaHKOB, JAEIaTh BBHIBOJBI

10 pe3yJibTaTaM HCCIeI0BaHUS
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1.12

MPOBOANTh KOCBEHHBIE M3MEpPCHHs] (U3NYECKUX BEIUYHH: IUIAHUPOBATH
U3MepeHusi, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEpPEHUS,
cienyss TPENOoKEHHOW WHCTPYKIUHU, BBIYUCIATh 3HAYEHUE BEIMYUHBI U
aHAJIM3UPOBATh MOJNYyYEHHBIE PE3yNbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH

U3MEPEHUI

1.13

1.14

coOmogaTh NpaBUiIa TEXHUKM OE€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
obopynoBaHHUEM
pa3nuyaTh ~ OCHOBHBIE  TPH3HAKKM  W3YYCHHBIX  (U3UUECKUX  MOJICNICH:

MaTc€puajJbHas TOYKA, a0COJIFOTHO TBép,I[OG TEJI0, TOYCYHBIN HCTOYHHUK CB€Ta, JIy4,

TOHKas JIMH34, ITaHCTapHasA MOACIIb aTOMA, HYKJIOHHASA MOACJIb aTOMHOI'O A1pa

1.15

XapaKTCPU30BaTh IMPUHIUIILL l[GfICTBPI?I HU3YUCHHBIX HpI/IGOpOB N TCXHHUYCCKHUX
YCTPOﬁCTB C OHOpOfI Ha HX OIIMCaHuA, MCIIOJb3ysA 3HAHUA O CBOMCTBaxX

(bU3NIECKUX SIBICHUH U HEOOXOIUMBIe (PU3MUECKIe 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

HCIIOJIB30BATh CXEMbl MW CXEMATUYHLIC PHCYHKHM H3YUYCHHBIX TCXHUYCCKUX
YCTPOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOIHYCCKUX IPOLECCCOB IIpU
peuicHUuN y‘IC6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, OIITHYCCKUC CXEMbI IJId IMOCTPOCHUA

M300paKeHU B IJIOCKOM 3€pKajie U coOuparomuieit muH3e

MPUBOJUTH TPHUMEPHI (HAXOIUTh HMH(POPMALMIO O MpUMEpax) MPaKTHIECKOTO
HCITIOJIB30BAHUS (1)I/ISI/I‘ICCKI/IX 3H8,HHI71 B HOBCCIIHCBHOI;'I KNW3HU OJIs1 O6CCHC‘ICHI/I$I
Oe3omacHOCTH Mpu oOpalleHuu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHCHHUS 3JI0POBbS U COOJIFOJICHUS HOPM JKOJIOTHYCCKOTO IIOBEACHHS B
OKpYy>Karollen cpee

OCYIIIECTBIATH MOUCK MHPOpMAINK (PU3HUECKOTO cofepxkaHus B cetu MHTepHer,
CaMOCTOATENIbHO (OPMYIUPYS TTOUCKOBBIN 3aMpOC, HAXOAUTh MYTH OMPEIEICHUS
JIOCTOBEPHOCTH TONy4YeHHOUW HMH(OpMalMM Ha OCHOBE HMMEIOIIUXCS 3HAHUU U

JOITOJIHUTEIBbHBIX UCTOYHUKOB

WCIONIb30BaTh TPHU BBHIMOJHEHHH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
nuTepaTypy GU3HMYECKOTO COACpPKaHUs, CIPABOYHBIE MaTEepPHANIbl, PECYPCHI CETH
WutepHer; Brnagerh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUs

nH(pOpMaIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

1.21

co3/1aBaTb COOCTBEHHBIE IHMCbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHpOpMaIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MYECKOTO COAEp)KaHUs, MyOIMyHO
MPEACTABIATh PE3YJAbTAaThl MPOEKTHOW WM HCCIEAOBATENbCKON IESITENBHOCTH,
IpY 3TOM TIPaMOTHO HCIOJIb30BATh M3Y4YEHHBIM MOHATHMHBIA  amnmapar
M3y4aeMoro pasjena (U3MKA M CONMPOBOXKIATh BBICTYIJICHHE IMpe3eHTalUel ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

IIpHU BBIITOJIHCHHUN y‘{e6HBIX IMPOCKTOB " HCCIIeJOBaHUI (1)I/I3I/ILICCKI/IX nponeccoB
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pacnpeacisaiTb 00SI3aHHOCTH B rpymmnce B COOTBCTCTBHUU C IIOCTAaBJICHHBIMU
3agadyaMu, CJIICIUTH 3a BBIIIOJJHCHHEM IIJIaHaA ﬂeﬁCTBHP’I H KOPPEKTHUPOBATH €rO0,
aJICKBaTHO  OLICHHMBATb COOCTBEHHBII BKJIadl B  ACATCIBHOCTL  T'PYIIIIBI,
BBICTpanBaTb KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHe, MIpoABJIAsL  T'OTOBHOCTDH

pazpemath KOHQIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Koxn
Kona anemenTa IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pasjaena
®U3UKA U EE POJIb B ITIO3HAHUM OKPYXAIOIIEIO MHUPA
®dusnka — Hayka o mpupoae. SsneHust npupoasl. Puzndeckue
1.1 SIBJICHUS: MeXaHWYeCKHue, TEIUIOBBIC, AIEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE
®dusnueckue BeaMuuHBL. M3MepeHue (QHU3NYECKUX BEIMYUH.
1.2 dusnueckue puOOpHI. [TorpemHuocTs U3MEPECHUM.
MexayHapoiHas cucTemMa eMHHULL
EcrecTBeHHOHay4HbI ~ MeTOJ]  MO3HaHMs:  HaOJIIO/EHUE,
1 13 [IOCTAHOBKA HAy4yHOTO BOIIPOCA, BBIIBMKEHHUE THUIIOTES,
' SKCHEpPUMEHT 10  TpPOBEpKE  THUIOTe3,  OObICHEHHE
Ha0JII01aeMOr0 SIBJICHUS
14 Onucanue GpU3MUECKUX ABICHUH C TOMOILBIO MOJIeNIeH
[IpakTuyeckue paboOTHI:
N3mepenue paccTossHAMN.
L5 N3mepenue 06bEMa )KUAKOCTH U TBEPIOTO Tea.
' Omnpenenenre pa3sMepoB MaJbIX TE.
WN3mepenne TtemmepaTypsl IOpH  INOMOIIM  KMJIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATyphI
[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA
21 CrtpoeHue BelecTBa: aTOMBI W MOJIEKYJbl, HX pPa3Mephbl.
5 ' OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOEHHUE BELLIECTBA
25 JlBmkeHne dactull BemiecTBa. CBsI3b CKOPOCTH  JIBUKECHMS
' yacTull ¢ TemnepaTypoil. bpoyHoBckoe nBuxenue, nuddysus
2.3 B3aumoaeicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U
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OTTAaJIKUBaHUC

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOECHUE I'a30B, JKUIKOCTEH

u TBEPIBIX (KPUCTAUIMYECKUX) Tel. B3auMocBI3b MeExIy

24 CBOWCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX COCTOSIHHSX U HX
ATOMHO-MOJICKYJIIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
OrneHka nuaMeTpa aToMa METOIOM PSJIOB (C HCIIOJIb30BAaHHEM
26 dotorpaduii).

OmnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHSI Fa30B.
OnbITBl O OOHAPYXEHHIO JEHCTBUS CHJ MOJIEKYISIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHU4ecKkoe JBHXKEHUE. PaBHOMepHOG H HCPABHOMCPHOC

3.1
JBUKEHUE
3.9 Ckopoctb. CpeHsisi CKOPOCTh [P HEPABHOMEPHOM JIBUKEHUH.
' Pacu€r mytu 1 BpeMeHU ABUKEHUSA
SIBnenue uHepuuM. 3aKOH MHEpLUMU. B3aumoaeiicTBue Ten Kak
3.3 MpUYMHA U3MEHEHUS! CKOPOCTH JABMXKEHUS Ted. Macca kak Mepa
WHEPTHOCTH TeJla
34 [InotHOCTH BemiecTBa. CBA3L IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIE 00BhEMA BEIECTBA
3.5 Cuia Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ MOMOUIbIO
' TUHAMOMETpa
37 SBnenue TAroTeHUs U cwia TspkecTH. Cuiia TSHKeCTH Ha APYTHUX
' ianerax. Bec tena. HeBecomocTs
38 Cuna tpenusi. TpeHue CKOIbXKEHUSI U TPEHHUE MOKos. TpeHue B
' MPUPOJIE U TEXHUKE
3.9 CnoxxeHue  Cwi, HampaBlIE€HHbIX 1O  OAHOW  MPSMOM.
' PaBHOelcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHHsS (IIIapuKa B
3.10 KUJKOCTH, MOJIETH JJIEKTPUIECKOTO aBTOMOOWMIISI U Tak Jajiee).

Omnpenenenue cpeaHell CKOPOCTU CKOJIBXKEHUS Opycka WiH

Immapuka I10 HAKJIOHHOM IIJIOCKOCTH. OnpeneneHHe IIJIOTHOCTHU
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TBEporo Ttena. OMNbITE, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh
pactsbkeHus (nedopmariun) IpyKUHBI OT MPUITI0KEHHON CHJIBI.
OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS
CKOJILKCHHUSI OT Beca Tella M XapaKTepa CONPUKACAFOIIUXCS

MMOBEPXHOCTEN

@usuyeckue SBICHWS B IIPUPOJE: INPUMEPHI JBHKEHUS C

3.11 pPa3IMYHBIMH CKOPOCTSMH B JKMBOW M HEKUBOW TPUPOJIE,
JICCTBUE CUITBI TPEHUS B IPUPOC U TEXHUKE
3.12 TexHu4ecKnue yCTporcTBa: JUHAMOMETD, MO IIHITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTEHN 1 TA30B

4.1

HaBnenue TBEpmoro Ttema. CrnocoObl  yMEHBLICHUS U

YBCIMYCHUA JAaBJICHUA

4.2

4.3

JlaBnenue rasza. 3aBUCHMMOCTb JaBJEHHUS Ta3a OT OOBEMA,
TEMIIePaTyphI

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJI1aMH, ) KUJAKOCTAMU M Ira3aMH.

3axoH Ilackans. [IneBMaTHyecKre MallMHBI

4.4

4.5

3aBUCHUMOCTh JaBJICHUS KHUIKOCTU oT TITyOUHBI.
I'mapocratuyeckuit  mapagokc. CooOmaromuyecs  COCYbI.

FI/II[paBJ'II/I‘IeCKI/Ie MCXaHU3MBbI

Atmocdepa 3emmu u atrmocdepHoe maBieHue. [IpudnHbI
CYIIECTBOBaHMUS  BO3AYIIHOW  oOosouku  3emiu.  OmnbIT
Toppuuennu. 3aBucuMOCTh aTMOC(EpHOrO JaBICHUS OT

BBICOTEI HaJl YPOBHEM MOPs

4.6

4.7

N3mepenne  armocdepnoro  nmaBnenus. [Ipuboper  mms
MU3MepeHust aTMOC(hepHOro JaBICHUS

I[eﬁCTBHC KUIKOCTH M ra3a Ha HOl"py}KéHHOG B HHX TCJO.

BrrTankuBatoniast (apxuMezioBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BojAE OT 00OBEMaA
NOTPYXKEHHOW B KHUAKOCTh d4acTH Tena. OnpeneneHue
BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B KMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH
CWJIBI, JCHCTBYIOLIEH Ha TEJO B JKUJIKOCTH, OT MAaccChl Teja.
OneITbl, IEMOHCTPUPYIOLIME 3aBUCHUMOCTH BBITAIIKMBAIOLIEH

CWJIBI, JEUCTBYIOIIEHM Ha TEJIO B JKUIKOCTH, OT 00BEMa
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MOrPY’KEHHOM B JKHJIKOCTh 4YacTH Tejla M OT IUIOTHOCTH

AKHUJKOCTH. KonctpynpoBanue apeomeTpa W
KOHCTPYMPOBAHUE JIOJIKU u olpezesieHue eé
rpy30M01bEMHOCTH
410 Ousnyeckue SBICHUS B MPUPOJAE: BIHUSHUE aTMOC(HEPHOro
' JIABJICHUS HA )KHBOW OPTaHM3M, IIABAaHUE PhIO
Texuuueckue yCTpoOiicTBA: cooOl1maronuecs CoCy/bl,
411 YCTPOMCTBO BOJOIPOBOJA, TMIPABIUYECKUNA TIPECC, MAHOMETD,

O6apoMeTp, BBICOTOMED, MTOPUTHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, DOHEPI'MA

51 Mexanunyeckas padbora
5.2 MexaHn4deckast MOIIIHOCTb
- [IpocTeie MexaHHM3MBI: pblYar, OJOK, HAKIOHHAS IJIOCKOCTb.
' [IpaBuio paBHOBeCHs pblyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe TmpaBwiIO» MexaHukH. Koadduiment monesHoro
5.5 neiicTBusi MexaHu3MoB. [IpocTele MeXaHu3Mbl B OBITY W
TEXHHUKE
5.6 [ToTenuuanpHas HEPTUU TeJa, TOTHATOTO HAJ 3eMIEH
5.7 Kunerndeckas sneprust
- [lonnas MexaHuyeckass »dSHEpPrus. 3aKOH U3MEHEHUS W
' COXpaHEHHS MEXaHUYECKON SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue paboOTBl CUJIBI TPEHUS TPH PaBHOMEPHOM
59 IBIDKEHUM ~ TeJla 10  TOPWU3OHTAJIBHOH  TOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHoBecHs poryara. Msmepenue KIIJI
HaKJIOHHOM  IUIOCKOCTH. [3ydeHuwe 3akoHa COXpaHEHUs
MEXaHUYECKON IHEPTUn
5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA
TexHuueckue YCTPOMCTBA: pbIyar, TOJIBH>KHBIIN 51
5.11 HEMOJBIKHBIM  ONIOKM, HAKIOHHAs IJIOCKOCTh, IPOCTHIE

MEXaHHU3MBbI B OBITY
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8 KUIIACC

Kon
Kox semenTa IIpoBepsiemMble 3JIeMEHThI COIEPKAHUSA
pasjiena
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopun
6.1 cTpoeHusl BeliecTBa. Macca u pasmepsl MojeKkyis. OmnbIThl,
' MOJITBEP K IAOIIHE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETHYECKON TEOPUH
6.2 Mopnenu TBEPAOTO, XUAKOTO U Ta3000pa3HOTO COCTOSHUUN
' BenlectBa. Kpucrannuueckue u amopdusie Tena
6.3 OOBbsicHEHHE CBOMCTB Ta30B, XXHJAKOCTEH M TBEPABIX TEN Ha
' OCHOBE TIOJIO’KEHU MOJIEKYIIPHOKHHETHUECKON TeOpUU
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemnnoBoe pacHIMPEHHUE U CKATHE
6.6 Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEILIOBOTO
' JIBUKEHUS YaCTHI]
6.7 Buytpennsis sHeprus. CrnocoObl HM3MEHEHHs BHYTpEHHEH
5 ' SHEPIrUM: TEIJIoNepeaaya U COBEPIICHUE paOOThI
6.8 Bunael  Termionepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKLIHS,
' U3ITy4YeHUe
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0OEMKOCTb BELIECTBA
TennooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOIO
6.10
OanaHca
611 [InaBneHne ¥ OTBeplIEBaHUE KPHUCTAUIMYECKUX BEIIECTB.
. VY aenpHas TEIoTa MIaBICHUS
[TapooOpa3zoBanue u koHzaeHcauus. Mcmapenue. Kunenwe.
6.12 VYnaeneHas ~— TemoTta — MapooOpa3oBaHHs.  3aBUCHUMOCTH
TEMIEPATYpPbl KUIIEHUSI OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHMsI
[Tpunuuner pabotel TerioBbix asurareneil KIIJ[ TemmoBoro
6.15 nBurarens. TemnoBble JBHUraTelid W 3alllUTa OKpY)Karouleh

cpensl
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3aKOH COXpaHEHHUs M MPEBpAILEHUS SHEPTUU B TEIUIOBBIX

6.16
rporeccax
[TpakTuyeckue pabOTHI:
OneIThl 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
IIPUTSKEHUS.
OnbITHI IO BBIPAIMBAaHUIO KPUCTAJLIOB TOBAPEHHOM COJIM MIIU
caxapa.
OnbITl MO HAOMIOJCHUIO TEIJIOBOTO PACHIMPEHHS Ta30B,
KUAKOCTEH U TBEPIBIX TEIl.
Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE LINPULIA.
OnbIThI, AEMOHCTPUPYIOINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa
OT ero 00béMa 1 HarpeBaHMsI TN OXJIAXKACHHUS.
6.17 [TpoBepka runoTesbl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIONKA
- AKHUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.
HaGnronenue wW3MeHEHMs BHYTPEHHEH SHEpruu Tena B
pe3yJbTaTe TEMJIoNnepe ayu U padoThl BHELITHUX CHUIL.
HccnenoBanue sBIE€HUA TEIUIOOOMEHAa IIpU CMELIMBAaHUU
XOJOAHOMW U TOPSAYEU BOIBI.
OnpeneneHue KOIMYECTBA TEILIOTHI, IIOJIYYEHHOTO BOIOHM NpU
TEII000MEHE C HArpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Omnpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.
Hccenenosanue nporecca UCapeHusl.
OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.
Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.
Pusnueckue SBICHUA B IIPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
6.18 U KallWUISIPHBIC SIBJICHUS B IPUPOJE, KPUCTAIUIBI B MPUPOJE,
. nznyyenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpHU3bI;
0o0pa3oBaHUE POChl, TyMaHa, HHesl, CHera.
TexHuueckue YCTpOMCTBA: KaluJUIsIpBL, IIPUMEPBHI
WCIIOJIb30BAHNSI ~ KPHUCTAUIOB,  KUJKOCTHBIL  TEpMOMETD,
6.19 JAaTYUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB,

TUTPOMETPHI, TICUXPOMETp, NapoBas TypOWHa, JBUTATENb

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3J'ICKTpPI3aL[I/I$I TECIIL. I[Ba poaa SJICKTPUICCKUX 3apa10B
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B3aumoneiictBue  3apsikeHHbIX — Ten.  3akoH — Kysnona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS 3apSKEHHBIX T OT
BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXKTy TETIaMU)
OnekTpuueckoe nojie. Hanpssk€HHOCTD 3JIEKTPUUECKOTO TOJIA.

7.3 [IpuHtn ~ Ccymepmo3uiMM  JJIGKTPUUECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu  snexTpudeckux  3apsloB. DneMeHTapHBIN
7.4 anekTpuueckuii 3apsan. Crpoenue aroma. [IpoBoanuku u
JUBIEKTPUKH
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
26 DNeKTpUUECKUM TOK. VYcenosus CYILLIECTBOBAHUSA
' ANEKTPUYECKOT0 TOKA. MICTOUHHMKHN OCTOSIHHOTO TOKa

24 JleficTBUSI DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

- Onektpuueckas  uenb. Cuna  Toka.  DIEKTpUYECKOE
' HaIpsKEHUE

29 ComnpoTHuBieHUE MPOBOJHMKA. YJIEJIbHOE CONPOTHUBIICHUE
' BELIECTBA

7.10 3akoH OMa a1 y4acTka 1enu
[TocnenoBarensHOE u napajuieJIbHOe COEIMHEHUE

7.11
MIPOBOJIHUKOB
PaGoTa u MOUTHOCTH AIEKTPUYECKOTO TOKA. 3akoH J[koyins —

7.12
Jlenna

213 DNEeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKON SHEPTUU

. B ObITy. KOopoTKoe 3aMbIkaHue
[TocrossHHbIE ~ MarHUTH.  B3amMopelcTBHE  MOCTOSTHHBIX

7.14
MarHuTOB
MaruutHoe nosie. MaruutHoe mojie 3eMJId U €ro 3HaueHue

7.15
IS )KU3HU Ha 3eMiie

- 16 OneiTr Opcrena. MarHuTHOE mMOJE€ BIIEKTPHUYECKOrO TOKA.

- [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE

717 JleficTBe MarHUTHOTO TIOJi1 HA TPOBOJHUK C TOKOM.

DNeKTpOABUTATENIF  MOCTOSHHOTO ToKa. Mcmomb3oBaHue
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JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIopTe
218 Onbitel @apajned. SIBlieHHE HJIEKTPOMATHUTHON WMHIIYKLIUH.
' IIpaBuno Jlenna
Onektporedeparop. CrHocoObl TONYYCHHUS DIIEKTPUUECKOU
7.19 SHEPruM. DJIEKTPOCTAHLUU Ha BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPruu
[TpakTuyeckue pabOTHI:
OnbITH 110 HAOIOCHUIO JCKTPU3ALUH TEJI HHAYKINUEH U TPU
CONPUKOCHOBEHUHU.
HccnenoBanue  feMCTBUS — DJIEKTPUYECKOrO  MOJsA  HA
IIPOBOJAHMKH U TUDJIEKTPUKU.
COopka W TmpoBepka pabOTHl  AICKTPUUYSCKOW  IENU
MIOCTOSIHHOT'O TOKA.
W3mepenue u peryaupoBaHue CUIIbI TOKA.
W3mepeHnue u peryinpoBaHie HaIlPsHKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYLIEro Yepe3
pPE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOpPA W HAIPSIKEHUS HA
pe3ucrope.
OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
290 CONMPOTUBIIEHUS NPOBOJHMKA OT €ro JJIWHbI, IUIOIIAI’

MIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.
[IpoBepka  mpaBuia  CIOXKEHUS  HAOpsDKEHWM — mpu
MOCJIeZI0BATEIbHOM COEIMHEHUHU JBYX pe3ucTopoB. IIpoBepka
IpaBwia JUIsl CWJIbl TOKa MpPU MapajIeIbHOM COEIUHEHUU
pesuctopoB. Ormnpezenenne padbOThl AIEKTPUYECKOTO TOKa,
uaymero 4depes  pesucrop.  OmnpenencHue  MOLIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIAEISIEMOM  HAa  PE3HUCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYLIETO Yepe3
JaMIIOYKy, OT HamnpsbkeHusi Ha Hed. Onpenenenue KII/L
HarpeBatend. lccienoBaHne MarHMTHOTO B3aMMOJEHCTBUS
IIOCTOSIHHBIX ~ MAarHUToB. VI3ydyeHue MarHUTHOTO  MOJA
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEIUHEHUU U Pa3/elICHUU.
HccenenoBanue neCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO

CTPCIIKY. OHBITLI, ACMOHCTPUPYIOITHUEC 3aBUCUMOCTb CHIJIbL
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B3aMMOJEHCTBUS KaTyIIKHA C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJIeHUs TOKa B Karymke. M3ydeHue peuicTBus
MarHuTHOTO TOJIA HAa MPOBOJAHMUK ¢ TOKOM. KoHcTpynpoBaHue
U u3ydeHue paboTwl 3ekTponsurarens. Mamepenue KIIJI
AJIEKTPO/IBUTaTEIbHON yCTaHOBKU. OIBITHI 110 HUCCIIEJOBAHUIO
ABJICHUSl ~ JJEKTPOMAarHUTHOM  MHAYKLIMU:  HCCIEAOBAaHUE

W3MEHEHMI 3HaUCHUSA U HaIpaBJICHHUA HHAYKIIUOHHOT'O TOKa

7.21

7.22

duznueckue SIBICHUS B MPUPOAE: JIEKTPUUECKHUE SBICHHUS B
atMocdepe, FNEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpeid IMOJI0COB, pOJib MAarHUTHOTO MOJS st

JKU3HU Ha 3eMJie, MOJISPHOE CUSTHIE

TexHuueckue  yCTpOWCTBA:  DBJIEKTPOCKON,  aMIIepMETp,

BOJIBTMECTpP, PCOCTAT, CUETUYMK SHGKTpH‘ICCKOﬁ OHCPI'HUH,

JIEKTPOOCBETUTEIbHBIE npuOopHI, HarpeBaTeJIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IPEJOXPaHUTENH, 3JIEKTPOMArHur, JIEKTPOABUraTEb

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMIOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Konx anementa IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
pasznena
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE JBUKEHHUE
8.4 HepaBHomMepHoe mnpsMonuHelHoe JaBuxkeHue. CpenHsas u
8 ' MI'HOBEHHAsl CKOPOCTb TeJla IIPU HEPABHOMEPHOM JIBH)KEHUN
8.5 VYckopeHne. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKEHHE
8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE NBHXKEHHME MO OKpYyKHOCTH. Ilepuon u gacrora
8.7 oOpareHusl. JInnelinas u yrioBas CKOPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA
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8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIUTT CYTIEPITO3UITIH CHIT
8.12 Cwia ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cujla TPEHUS CKOJBXKEHMSI, CUJIa TPEHHUS IMOKOS,
' JpyTUe BUJIBI TPEHUS
8.14 Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE
' CBOOOJHOTO MaJACHUS
8.15 JBwxenue maHer Bokpyr Cousnna. IlepBas kocmuueckas
' ckopocTb. HeBecomMocTh U neperpysku
8.16 PaBHOBecue MaTepuanbHOM TOUukU. AOCOTIOTHO TBEPAOE TEJIO
PaBHOBecue TBEPAOro Tena ¢ 3aKperyiEHHOW OChIO BpallleHUS.
8.17
MowmenT cunsl. L{enTp TsKecTn
8.18 Nmmynsce tena. 3menenue ummyibea. IMmysnbsc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.9 Pabora cun TskecTH, ynpyroctd, TpeHusi. CBsi3b dHEPrHUH U
. paboThl
893 [TorennmanbHas SHEPTHS TelNa, MOJAHATOTO HAJ IMOBEPXHOCTHIO
- 3emin
8.24 [ToreHnnanbHas SHEPrUs CXKATON MPYKUHBI
8.25 Kunetunueckas sneprust. Teopema 0 KUHETHUECKON SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTyeckue paboOTHI:
OrnpesiesieHne CpeIHEW CKOPOCTU CKOJBXKEHUsi Opycka WIu
JBIDKEHUS LIapUKa MO HAKJIOHHOM muiockocTH. OrmpeneneHue
YCKOPEHHsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH  TI0
HAKJIOHHOM INIOCKOCTH.
8.7 HccnenoBanue 3aBUCUMOCTM IYTH OT BpPEMEHH IIpH

PaBHOYCKOPEHHOM JIBIDKCHHUH 0€3 HauadbHON CKOPOCTH.
[IpoBepka TUmoTe3sl: €Cau NpU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavYaIbHOMW CKOPOCTH MYTH OTHOCATCS KaK Psii HEYETHBIX
Yyucel, TO  COOTBETCTBYIOIIME  IPOMEXKYTKH  BpPEMEHU
OJIMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TPCHUA CKOJIBXKCHUSA OT
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8.28

8.29

CWJIBI HOpMalIbHOTO naBieHus. OmpeneneHue koddduimenrta
TPEeHUsI CKONBXKeHUs. OnpeneneHue KECTKOCTH TPYKUHBI.
Omnpenenenue pabOTbl CHIBI TPEHUS MpPU PaBHOMEPHOM
NBW)KGHUW  Tela TI0  TOPU3OHTAJIBHOH  MOBEPXHOCTH.
Ornpenenenne pabOThl CHIBI YIPYTOCTH MPU MOIBEME Ipy3a C

MCIOJIb30BaHUEM HETOBUKHOIO U TIOJIBUKHOTO OJIOKOB
®uznueckue SBICHUS B IPUPOJEC: NPWIUBBL U  OTJIUBBI,
newkeHne  miuaHeT CoOJIHEUHOM  CHUCTEMBI, PEaKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB

TexHuueckrue yCTpOWCTBA: CIHAOMETP, JATYUMKH IOJIOKEHHS,

pPacCcTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarensHoe JABHXXCHUC. OCHOBHEBIE XapaKTCPHUCTUKHU

KoJIe0aHUi: TIepHO/I, YaCTOTa, aMILUTUTY 1A

9.2

9.3

MaremMaTtnueckuii M IPYKHHHBIA MasTHUKHU. [IpeBpamieHue
HHEPIUu NpH KojaeOaTeIbHOM JABHKEHUH

3aryxawomue — KoueOaHusl. Bremnyxaennole  KoleOaHHUS.

Pe3onanc

9.4

Mexanndeckue BoaHBL. CBOMCTBA MEXaHMYECKHMX  BOJIH.
HpOIIOJII)HI)IC " MOIICPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTH
eé PaCIIpoCTpaHCHUA. MexaHU4ecKHe BOJIHBI B TBépI[OM TCIIC,

celicCMUYECKUE BOJIHBI

9.5

3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wn¢pa3Byk U yiabTpa3Byk

9.7

[TpakTrueckue paboThI:

Onpenenenue YacTOTBI " nepuozaa KosebaHuit
MaTeMaTHUYeCKOT0 MasiTHUKA.

OnpezneneHve 4yacTOThl W IEpUOJAA KoJeOaHWH MPYXKHUHHOTO
MasTHUKA

Hccnenosanue 3aBUCHUMOCTH nepuoza KosebaHuit
MOJIBELLIEHHOTO0 K HUTHU T'py3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHMOCTH Teprojia KoJeOaHUil MPY>KUHHOTO MasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCMMOCTH TMepuoaa KojieOaHu
rpy3a, MOJABELUIEHHOIO K HUTH, OT MAacchl Irpy3a U KECTKOCTU

npyXuHbL. MI3MepeHne yckopeHusi CBOOOIHOTO MaIeHus

9.8

duznyeckue SABIEHUS B nopupoac: BOCIPHUATUE 3BYKOB
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JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMH,

9X0

9.9

TexHuueckne YCTPOﬁCTBai 9X0JO0T, HCIIOJIB30BaHHUEC

YIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

1041 DONEeKTpOMarHUTHOE  ToJie.  DJIEKTPOMArHUTHBIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas — npupoga cBeta. CKOpPOCTb  CBeTa.
' BosiHOBBIE CBOIICTBA CBETA
10 [TpakTueckue paboThI:
104 N3ydyeHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOWIBHOTO TeledoHa
. dusznyeckue SBICHUS B MPUPOJE: OHOJIOTHYECKOe IeicTBHE
' BUJUMOTO, YIBTPA(QHOIETOBOTO U PEHTI€HOBCKOTO M3TyYCHHIA
10.6 TexHUYECKHE YCTPOMCTBA: UCTIOIH30BAHUE IIEKTPOMATHUTHBIX
' BOJIH JJIs COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 OTtpakenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETa
114 [Ipenomnenue cBeta. 3akoH TmpenomieHus cserta. [lomHoe
' BHYTPEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
11.6 Onrtuueckas cuctema ¢oToanmapara, MUKpPOCKOIIa U TEIeCKona
I'ma3  xak  onrtuueckas  cucreMa.  bim3opykocts U
11 11.7
JaTbHO30PKOCTh
118 Pasnoxxenune Oemoro cBera B chekTtp. OmnbiTel HproToHa.
' CroxeHue CreKTpaabHBIX 1IBETOB. Jlucnepcus cBeTta
[TpakTudeckue paboThI:
UccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsSI CBETOBOTO JIyda
OT YIJIa MaJICHHUS.
11.9 N3yuenne xapakTepUCTHUK M300paKE€HUs MpeaMETa B IIOCKOM

3epka’e.
HccnenoBanre 3aBUCHMOCTH yrila TPEIIOMJICHHS CBETOBOTO

JIy4da OT yrJjla HaJiICHU Ha I'PaHULIC «BO3AYX — CTCKIIO».
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12

[Tomryuenue n300pakeHUli ¢ TOMOIIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenre (GOKYCHOTO PACCTOSHHUS W ONTHYECCKOW CHITBI
coOUparoIIeii JTMH3BL.

OMBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.

OneIThl 1O  BOCHPUATHIO LBETa IPEAMETOB IPU  HUX

HAOJII0/ICHUU Yepe3 1[BETOBbIE (UIIbTPHI

dusnyeckue SBICHUS B npupoac: 3aTMCHHUA COJ'IHHa u HyHBI,

11.10 [[BETa TeJ, ONTHUYECKUE SBIICHUsS B arMocdepe (uBer HeOa,
pedpakuus, pagyra, MUPax)
1111 TexHu4eckue yCTpOMCTBA: OYKH, IEPHCKOIN, QoToamnmapar,
' ONTUYECKHUE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA
191 OmnbiTel Pe3epdopna u mmanerapHas Mojenb atoma. Mojenb
' aroma bopa
192 Hcnmyckanue W TOTJOIIEHHWE CcBeTa aToMoM. KBaHTEHL
' JluneityaTele CIEKTPHI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenne atoMHOTO s1pa. HykoHHAs MOAETh aTOMHOTO Si/1pa.
' N3oTomnsl
195 PagnoaktuBHble  mpeBpamieHus.  Ilepuox  momypacnazna
' ATOMHBIX sIJIEp
126 SnepHple peaknuu. 3aKOHBI COXPAHEHUS 3apsSAOBOTO U
' MaccoBOTO YHCEI
12.7 DOHeprus cBsA3M aTOMHBIX a1ep. CBA3b Macchl U YHEPTUU
128 Peakiun cunHte3a u geneHus saep. McTouHuku sHepruu
' CounHna 1 3B€311
12.9 Snepnas sHepreruka. JlelicTBHE pPaJMOAKTHBHBIX H3JIy4eHUHN
' Ha JKUBBIE OPTaHU3MBI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEeHHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHUE OJHEPTHHM YaCTHIIBI 10
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenune pannoakTuBHOTO (hoHa
Puznueckue SIBJICHUS B NIPUPOLE: €CTECTBEHHBIN
12.11 palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, PpaAHMOaKTHBHOE

HU3JTY4YCHUC MMPHUPOAHBIX MHUHECPAJIOB, HeﬁCTBHe paadrnOaKTUBHBIX
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U3JTy4YEeHUI Ha OPraHu3M 4eJ0BeKa

TexHu4eckue yCTpOMCTBA: CHEKTPOCKOI, WHIMBUIYAJIbHBIN

12.12

JO3UMETP, KaME€pa Bunncona

IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJLHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0 YpOBHS
NMpoBepPsiEMOro OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI0 001IIET0
TpedoBaHus oOpa3zoBanusi Ha ocHoBe PI'OC

[lonnmanue ponau (UMK B HAy4yHOW KapTHMHE MHUpa; CHOPMHUPOBAHHOCTH
0a30BBIX MPEJCTABICHUA O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBIICHHUIA
IPUPOJIBI, O POJIM IKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpasyrolell posu Gu3uKu
1 B DPAa3BUTUU €CTECTBEHHBIX HAayK, TEXHHUKM W TEXHOJIOTUHA, OO0 3BOJIIOLUU
(Gu3nyecKux 3HAHMM W UX POJM B LEJIOCTHOW €CTEeCTBEHHOHAYyYHOM KapTHHE
MUpAa, O BKJIAJIE POCCUUCKHUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,

00BsCHEHHE IMPpOLECCCOB OKPYKAKOIICTO MHUPA, PA3BUTHC TCXHUKU U TEXHOJIOT Ui

3HaHUs O BMJAX Marepuu (BEILECTBO U II0JIe), O MABMKEHHMM Kak croco0e
CYIIECTBOBAaHHMSA MaTepuu, OO0 AaTOMHO-MOJICKYJISAPHOW TEOPHH CTPOCHHSA
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SBJICHUNH NPUPOAbI (MEXaHUUYECKHUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE paznyaTh SIBICHUS IO
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX
naHHOe (U3MYECKOoe SIBJIEHHME, YMEHHE paclo3HaBaTh MPOSBICHUE H3YYEHHBIX
¢u3nUeckux SBJICHUH B OKPYXKAIOIIEM MHpE, BBbLIENAS HMX CYLIECTBEHHBIE

CBOICTBa (IPU3HAKHU)

Brnanenue ocHoBaMU MOHATHITHOTO anmnapara ¥ CUMBOJIUYECKOTO A3bIKa PU3UKU U
UCTOJb30BAaHUE HX Ul PpeIIeHUs Y4eOHBIX 3ajau; yYMEHHE XapaKTephU30BaTb
CBOMCTBa Tel, (PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIOJB3YS (yHIaMEHTaIbHbIE

1 OMIINPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HN3YUCHHBIC CBOICTBA Tell U (I)I/I3I/I‘{CCKI/IC SIBJICHUS, UCTIOJIB3YA

(bU3UYeCKre BETUINHBI

Brnanenne ocHoBaMM METOZOB HAy4YHOTO IIO3HAHUA C YYETOM COOIIOJICHUS
5 IpaBWJI 0€30MacHOro TpyAa: HabmoneHne GU3NYECKUX SBICHUN:

YMCHHE CaMOCTOSATCIIBHO CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U3 JAHHOTI'O
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Habopa 000pyI0BaHUs IO MHCTPYKIMH, OMIMCHIBATH XOJ] OIBITA U 3aIIMCHIBATh €TI0
pe3yabTaThl, GOPMYIUPOBATH BBIBObI;

MIPOBE/ICHUE TPSMBIX M KOCBEHHBIX M3MEpEHHMH (DU3MYECKUX BEITUYMH: YMEHHE
IUTAHUPOBaTb U3MEPEHMs, CAMOCTOSTEIbHO COOMPATh SKCIEPUMEHTAIbHYIO
YCTAaHOBKY II0 MHCTPYKILMH, BBIYMCIIATH 3HAYCHUE BEIWYUHBI U aHAIM3UPOBATh
IIOJIyYEHHBIE PpE3ylbTaThl € YYETOM 3aJaHHOM IIOTPEIIHOCTH PEe3yJIbTaTOB
HU3MEPECHU;

IIPOBEJICHUE HECIIOKHBIX KCIEPUMEHTAIbHBIX HMCCIENOBAHUN; CaMOCTOSATEIBHO
coOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M TPOBOAMTH HCCIIEAOBAaHUE II0
UHCTPYKILIMH, NPEJICTABIIATh MOJyYE€HHbIE 3aBUCUMOCTH (PU3UYECKUX BEIUYHH B
BUjZie TaOIWI ¥ Tpa(uKOB, YYUTHIBATh IOTPEIIHOCTH, JE€NaTh BBIBOIBI IO

pe3yiabTaTaM UCCICOO0BAHNA

[Tonnmanue xapakTepHbIX CBOWCTB (M3MUYECKUX MOJeNel (MaTepuanbHas TOYKa,
abCoMIOTHO TBEP/AOE TENO, MOJEIN CTPOSHUS Ta30B, KUIKOCTEH U TBEPABIX Tel,
IUIaHEeTapHask MOJIENb aroMa, HYKJIOHHash MOJEIb aTOMHOIO Sipa) U yMEHHUE

IPUMCHATDb UX AJIA 00BsACHEHUS (I)I/I?»I/I‘IGCKI/IX IIpoueccoB

YMmeHue oOBACHATH (PU3NYECKHE MPOLIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJIATh [IPUYMHHO-CJICICTBEHHbIE CBSI3U U CTPOUTHh OOBSICHEHHE C ONOpON Ha
W3yYeHHBIE  CBOMCTBA  (PM3MYECKMX  SBICHHWH,  (U3UYECKHUE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

VYMmenue pemarb pacuérHele 3anaud (Ha 6ase 2 — 3 ypaBHEHMH), UCHOJb3Ys
3aKOHBI M (OpPMYJbl, CBA3bIBaIOIIME (U3MUECKHE BEIMYMHBI, B YacTHOCTH,
3allUChIBaTh KPAaTKOE YCIOBUE 3a/laud, BBIABIATH HEIOCTAIOUIUE JIAHHBIE,
BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NIl €€ pEIIeHUs, UCIOJIb30BaTh
CIPAaBOYHBIE [JaHHBIC, IPOBOJUTh pPACU€Thl M OLCHUBAThb PEATUCTUYHOCTD
MOJIYyYEHHOTO  3HAa4eHHs]  (U3NYECKOM  BEJIMYUHBI, YMEHHE  OIpPEAEsATh

PasMEPHOCTDb (I)I/I3I/I‘-ICCKOI71 BCJIIMYHHEI, HOHy‘IeHHOﬁ IIpU pCHICHUH 3aJa4n

YMmenue XapaKTCPU30BaTh NPHUHIHUIILI HeﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM
YHClie OBITOBBIX HpI/I60pOB, 1 MMPOMBIINIJICHHBIX TCXHOJIOTHUYECKUX ITPOLECCOB IO
HUX OIHUCAHUIO, HUCIOJIB3Yyd 3HAHHUA O CBOMCTBaX (I)I/IBI/ILICCKI/IX SIBIGHUM U

HeoOxouMble (HU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnonb3oBaTh 3HaHUS O (PU3NUECKUX SBJICHHSIX B TTOBCETHEBHOMN KU3HU
s obecriedeHus 0€30MacHOCTU NMPH OOpalleHUH C OBITOBBIMH IpUOOpaMu H
TEXHUYECKUMH YCTPOMCTBAMM, COXpPAHEHHsI 370pPOBbsi M COONIIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKpYKalolllel cpesie; MOHMMaHue HeoOX 0JMMOCTH

IMPUMCHCHUA )IOCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I M TEXHOJIOTHH A1 palOHAJIBHOIO
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IIPUPOIOIOIB30BAHUS

11

OmnbIT momcka, MpeoOpa3oBaHUs W TpeAcTaBiIeHus HH(popMaruu (HU3nYecKoro
COICpKaHUS  C  HCIOJb30BaHMEM  HH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI; YMEHHE OIIEHWBATh JAOCTOBEPHOCTH IMOJYYCHHON HH(OpMAIUK Ha
OCHOBE HMEIONIMXCS 3HAHWA W JONMOJHHUTEIbHBIX HCTOYHHKOB;, YMEHHUE
WCIOJb30BAaTh MPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
JTUTEpaTypy (U3UYECKOro COACpIKaHUs, CIPABOYHBIE MATEPHAJIbl, PECYpChl CETH
WuTepHer; BiageHue 0a30BBIMH HAaBBIKAMHU IMPEOOpa3oBaHHs WHPOPMAIUU U3
OTHOW 3HAaKOBOW CHUCTEMbl B JPYI'ylO; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE WH(OPMALUU U3 HECKOIBKUX

HMCTOYHHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D 11O

OU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
JBUKCHHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUE. CpenHsis ckopocTs. DopMyiia Ui BBIYMCICHUS
1.2 cpenHeil ckopoctu: v = S/t
PaBHOMepHOE NpsSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPIHMHATHI Tela OT BPEMEHH B
Clly4ae paBHOMEPHOTO MPSIMOJIUHENHOTO JBUKECHHUS:
1.3 =
xX(r)=x,+vt
I'padky 3aBUCUMOCTH OT BPEMEHHM AJIsl MPOEKIHH CKOPOCTH, MPOEKLHHU IMepeMEIIEeHuUs,
IIyTH, KOOPAWHATHI IPU PABHOMEPHOM NPSAMOIMHEHNHOM ABHKEHUN
3aBUCUMOCTb KOOPJMHATHI Te€JIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOI'O MPSIMOJIMHEHHOTO
JBUKCHUS:
2
14 3x(1) = Vo, L el R
F
DopMmyIbl U MPOEKIMH MTePEMEILEHUs], POSKIIUN CKOPOCTH U MPOEKLIUU YCKOPEHUSI MPU

PaBHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM JABVKCHUN
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2
{
.sx(a‘)=v‘]x-a‘+ax-3.

U_\'(f) =Up, +a, £,

a.(r)=caonst,

3 .l
- — - = F}
Lo Uix 8y

I'padvky 3aBUCHMOCTH OT BpE€MEHHU [UIsl MPOEKLIHUU YCKOPEHHUS, IMPOEKIMH CKOPOCTH,

IIPOCKLUHU [TEPEMELICHUS, KOOPAUHATHI I[P PAaBHOYCKOPEHHOM IIPSIMOJIMHEMHOM JIBUKECHUH

1.5

CBobOosnHoe nazneHue. OopMyibl, ONUCHIBAIOIINE CBOOOJHOE MajJieHHUE Tejda IO BEpTUKAIU
(IBMKEHHE Tela BHM3 WM BBEPX OTHOCHUTENHHO TOBepxHOCTH 3emin). ['paduxu
3aBUCUMOCTH OT BPEMEHHM JJIsl NPOCKIHHU YCKOPEHUs, MPOEKIUNU CKOPOCTH M KOOPIUHATHI

npu CBOGOI[HOM naacHuu TCjia o BEPTUKAJIN

1.6

1.7

CkopocCTh paBHOMEPHOTO JIBUKEHHUSI TeJa IO OKpykHOCTHU. HarnpaBienue ckopocTH.
dopmyra 71 BBIYUCICHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTHU U Mepro]l 0OpalieHus:

27R
V=F

HCHTpOCTpeMI/ITeJ'IBHOG YCKOpPEHHUC. HanpaBneHI/Ie HECHTPOCTPEMUTCIIBHOI'O YCKOPCHUA.

d)opMyJIa JJI1 BBIYHUCIICHUSA YCKOPCHUA:

Macca. [InoTHOCTB BelIecTBa. d)opMyna JJIs1 BBIYUCIICHUA ITIJIOTHOCTH:

_m
V

1.8

Cuna — BexkTopHas ¢pusznueckas BenudrHa. ClI0KeHue Chil

1.9

SABnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, JEHCTBYIOIIEH HA TEIIO

1.11

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

TpCHI/Ie IIOKOSA U TPEHUC CKOJIbLXCHUS. d)opMyﬂa JJI1 BBIYUCIICHHUA MOIAYJIA CHUIIBI TPCHUA

CKOJIB)XCHHUA

FTp:p-N
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1.13

1.14

Hedopmarus tena. Yopyrue u Heynpyrue nedopmarnuu. 3akoH yrnpyrod aedopmaruu
(3akoH I'yka):

F=k-Al
BceMupHOE TAroTeHre. 3aKOH BCEMUPHOTO TATOTEHHS:

my -m,
F=G -—L1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
<DopMyJ1a JJIs1 BBIYMCIICHUSA CUJIBI TAXCCTHU BOJIH3HU IMOBEPXHOCTHU 3emnu:
F =mg.
I[BI/I}KCHI/IC IIAaHET BOKPYT COJ'IHLIa. HepBa;I KOCMHYECKas1 CKOPOCTb. HesecomocTts n

Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=mo

Nmnynsc cuctemsl tein. M3menenue umnyinbsca. IMImynbsc cuitbl

1.16

1.17

1.18

1.19

3akoH COXPAaHCHUA UMITYJIbCa JJIs1 3aMKHYTOI71 CUCTCMBI TCII:
p=nyly +n, Ly =const
PeakTtuBHOE ABHKEHHUE

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosa
Mexannueckass MOIIHOCTD:
A
N==
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JIJISI BBIYUCIIEHUS. KHUHETHYECKOM

SHEPTUU:

11&.32
BTy

Teopema o knHeTHUecKOU sHeprun. Popmyra s BBIYUCICHNS OTECHIMAIBHONW YHEPTHH

Tela, MOIHATOrO

Haj 3eMiei:
E,=m gh

Mexanuueckas OHCPIuUsi:
E=E,+E,
3aKoH COXpPAaHCHUA MeXaHHYeCKOU OHCPI'UH. (I)opMyna AJId 3aKOHAa COXpPAaHCHU A

MEeXaHMUYEeCKOH HEepIruu B OTCYTCTBHE CUJI TpeHus: E = const.
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IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAIMYUU CUIIbI TPCHHUSL.

[TpocTeie MeXxaHU3MBI. «30JI0TOE TMPABUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:

1.20 M +M, +..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThix MeXxaHH3MOB,
n= Aﬂmma
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBiieHne TBEPAOTO TENA.
dopmyra 1715 BBIYUCIICHUS JaBICHUs TBEPAOro Tela:
_F
pP= h
1.21 JlaBnenue ra3za. ATMOCEpHOE TaBlICHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyra s BEIYUCIICHUS JaBJICHUS BHYTPHU KHUJIKOCTH:
P=pgh+Dy,
1.22 3akoH [lackans. 'unpaBauueckuii mpecc
3akoH Apxumena. @opmyna A onpeneraeHuss BbITAIKUBAIOIIECH CUJIbL, ACHCTBYIOUIEH Ha
TEJO, MOTPYKEHHOE B KUJIKOCTh WUJTU Ta3!
1.23
Fam =PEV
VYcnoBue miaBanus tena. [ImaBanue cyoB v BO3AyXOIIaBaHUE
Mexannueckue koyieOaHusa. AMIUIMTYAa, TEpHOJ W vacTtota Kosnebanuit. Ddopmyna,
194 CBSI3BIBAIOIIAS YACTOTY M MEPUOJT KOIeOaHUil:
"L.,l' = L
T
195 Matematuueckuil ¥ MPY>KUHHBIA MasTHUKU. [IpeBpaiienne >Hepruu mpu KoiedareaTbHOM
' JBUKCHUH
1.26 3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc
Mexanuueckrue BONHBL [IpomonbHBIE M TONEpeuHble BONHBI. [[JIMHA BOMHBI U CKOPOCTH
1.27 pacrpocTpaHeHHUs BOJHBI:
b=v-T
198 3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHWE 3BYKOBOW BOJIHBI HA TpaHULE ABYX CpEN.
' Nudpa3Byk u ynpTpa3Byk
198 Ipaxmuueckue pabomol

W3mepenue cpeqHeil IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI, >KECTKOCTH MPY>KUHBI;
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KO3 pHUIHMEHTa TPEHUS CKOJBKEHUsS; paboThl CHUJIBI TPEHHS, CHJIBI YIPYTOCTH; CpeaHEH
CKOpPOCTH JBM)KEHUS OpyCKa [0 HAKJIOHHOW IUIOCKOCTH; YCKOPEHUsl OpycKa MpH JABHKEHUU
[0 HAKJIOHHOW TIOCKOCTH; YacTOThl M Nepuoja KojeOaHHi MaTeMaTH4eCKOro MasiTHHKA,
4acTOThI U NEepHOAA KojeOaHUH NPYKMHHOTO MasTHUKA; MOMEHTA CHUJIbI, AEHCTBYIOLIEr0 Ha
pbryar; paboThl CHIIBI YIPYTOCTH NMPH NMOAbEME Ipy3a ¢ MOMOINBIO HETOABIKHOTO OJO0Ka;
paloThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPY>KEHHON YacTH Tea U OT
IUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIIKMBAIOIIEH CHJIBI OT MAcChl TEJNa; CHUIIbI
TPEHUsI CKOJIbKEHHMSI OT CHJIbl HOPMaJbHOTO JABJIEHHUS M OT poOJia MOBEPXHOCTHU; CHUJIbI
YIPYrocTH, BO3HHUKAIOIIEH B HpPY)XHUHE, OT CTENEHH Ae(GopMaluu MpPYKHUHBI, YCKOPEHUS
Opycka OT yrjla HakKJIOHA HaIpaBJISIONICH; Tepuoaa (YacToThl) KOJeOaHWUN HUTSIHOTO
MasiTHUKA OT JAJUHBI HUTH; NEPHOAA KOJIEOAHUHN NMPYKUHHOIO MAasATHUKA OT Macchl rpy3a u
KECTKOCTH TIPYKHMHBI, HCCIEIOBAaHHE HE3aBUCUMOCTH TiepuojJia KOJIeOAaHWH HUTSIHOTO

MasiTHUKaA OT MAacCChI I'py3a. HpOBepKa YCJIOBUA paAaBHOBCCHUS pblUara

Quzuyeckue A61eHUs 8 npupooe: TIPUMEPDHI JIBUKEHHSI C PA3IIMYHBIMU CKOPOCTSIMHU B KUBOU

M HEKHBOM IIpupoae, JEHUCTBUE CHUIIBI TPCHUA B IIPHUPOAC U TCXHHUKC, IIPUJIHMBBI U OTJIMBLI,

1.30 nBukeHue IiaHeT CONHEYHOM CHCTEMbl, PEAaKTUBHOE JBUIKEHHME >KHUBBIX OPIaHHU3MOB,
pbIYary B Teje 4eJ0BeKa, BIMSHUE aTMOC(EPHOro AaBJICHUS Ha KHUBOM OpraHu3M, IJIaBaHue
pBIO, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoiicmea: CIUJIOMETP, AATYUKU IOJOXKEHHUS, PACCTOSIHUS U YCKOpPEHUS,
JUHAMOMETp, MOJIIMIIHUKY, PpaKeThl, pblyar, HOJABM)KHBIM M HENOJBMXXKHBIA OJIOKH,

131 HaKJIOHHAs TUIOCKOCTb, MPOCTHIE MEXaHU3MbI B OBITY, COOOIAIONINECS COCY/bI, YCTPOMCTBO
BOJIONPOBOJIA, THIPABIMYECKUI IMpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM
HAacoc, apeoMeTp, 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE SABJIEHUA
OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpUn CTpOEHHs BellecTBa. Moaenu

2.1 TBEPJIOTO, ’KUJIKOTO U Ira3000pa3HOro COCTOsHUI BenlecTBa. Kpucraminueckue u amopgHbie
Tena

95 JIBukeHne wvacTtull BemiecTBa. CBs3b CKOPOCTM JBM)KEHMSI YacCTHI[ C TEMIIEpaTypou.

' BbpoyHoBckoe nBmxenue, mupdysus

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TennoBoe paciiupeHue u cxarue

2.5 TemoBoe paBHOBeECHE

26 Buytpennsas sHeprusa. PaGora u Ttemsonepenaya kak crocoObl M3MEHEHUs BHYTPEHHEH

' SHEPrUU
2.7 Bunel Temnonepenayn: TENIONPOBOIHOCTD, KOHBEKLNS, U3TyUCHHE
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HarpeBanue u oxnaxaenue ten. KonuuecTBo TemaoTsl. Y AelibHAs TEMIOEMKOCTD:

2.8
O=cm(t,—t,)
3aKOH COXpaHEeHHUsl SHEPTUU B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEIUIOBOro OanaHca:
2.9
O +0, +..=0
Hcnapenue n xonaeHcanus. M3MeHeHHe BHYTPEHHEH DHEPIrUM B IIPOLIECCE UCIIAPEHHUS U
2.10 KoHAeHcanuu. Kunenue xunkocty. Y aenpHas Teriora napooopasosanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[InaBneHne u Kpucramuzauus. V3MeHeHue BHYTpEHHEH SHEPIMM IpU IUIABJICHUU U
KpUCTAJIIN3aluu. Y IeNbHAasl TEII0Ta TUIaBICHUS:
2.12 0
r= m
2.13 BHyTpeHHsIst SHEprusl CropaHus TOIUIMBA. Y IelibHAasl TEIJIOTa Cropanus Toruea: g = Q/m
2.14 [Ipunuuns! padots! Temnosbix aurateneii. KI1/[ rerosoro asurarens
IIpaxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAITIMYECKOIO LWIMHAPA; KOJIWYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl (PUKCHPOBAHHON MAcChl, B KOTOPYIO OMYIICH
215 HarpeTeli LWIMHIpP; KOJMYECTBAa TEIUIOTHI, OTAAHHOIO HAarpeTbiM LWIMHIPOM, IOCIE
' OIyCKaHUsl €ro B BOJAY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIbHOW BIAKHOCTH BO31yXa;
YIEIbHOW TEIUIOTHI IUIaBIEHUS Jbaa. VccnenoBaHue M3MEHEHHs TEMIIEpaTyphl BOABI IpU
Pa3IMYHBIX YCJIOBUSX; SIBICHMUS TEIUIOOOMEHa IMpH CMENIMBAaHUM XOJOJHOW M ropsuen
BOJIbI; IPOLIECCA UCITAPEHHUS
Qu3zuyeckue s61eHUs 68 npupooe: TIOBEPXHOCTHOE HATSHDKEHHWE U KalWUISPHBIE SIBJICHUS B
2.16 IIPUPOZE, KPUCTAIBI B IpHupone, usnydeHue CoiHIA, 3aMep3aHUe BOJOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHKE POCHI, TYMaHa, MHEs, CHETa
Texnuueckue  ycmpoticmea:  KalWUISIPbl, TNPUMEPbl  HCIOJB30BAHHA  KPUCTAJIOB,
2.17 KHUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATYpPbI, TEPMOC, CUCTEMA OTOIUIEHHS [OMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOHHa, JBUTraTeIb BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUECKUX 3apsI0B
3.2 BsaumoneiictBue 3apsokeHHbIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nosne. Hanpspk€HHOCTH anekTpuueckoro noss. [IpuHiun cynepnosunuun
' ANEKTPUYECKUX ToJiel (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenu snexkrpuuecknx 3apsaoB. J[eWCTBUE 3IEKTPUUYECKOTrO IOJISI HA AJIEKTPUYECKHE
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3apsabl. [[pOBOIHUKY U TUATIEKTPUKH

IlocTosiHHBIM 3n€KTpUuecKUi TOK. JleHcTBus anekrpudeckoro Toka. Cuna TokKa.

3.6 Hamnpsokenue.
l=g/t,U=A/
37 DIEKTPUUECKOE COMPOTUBIICHHE. Y ACTBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma ay1s ygactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9 [TapannensHoe coelMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=1+L; Rz%.
CMmenianHble COEIUHEHHS POBOIHUKOB
Pabota u MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenua:
3.11 5
O=I"-R-t
3.12 OneiT DOpcrena. MarHuTHOE TMoJieé MPSMOTO TMPOBOJHHMKA C TOKOM. JIMHMM MarHUTHOM
' WHIYKIHH
3.13 MarsuTHO€ 1oJie TOCTOSHHOI'O MarHuTa. B3anMoseiicTBre NOCTOSHHBIX MAarHUTOB
3.14 JlelicTBrE MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBumno Jlenuna
IIpaxmuueckue pabomul
W3mepenune 31eKTpUUECKOTO CONPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUYECKOTO TOKA;
pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B TPOBOAHUKE (PE3UCTOPBI,
3.16 JIAMITOYKa), OT HANpsOHKEHHWS Ha KOHIAX MPOBOJHHMKA; 3aBUCHMOCTH CONPOTHUBICHHS OT
JUTMHBI IPOBOJHHKA, TUIOIAAN €T0 MONEePEUYHOro CEYEeHUs U YJIeIbHOTO CONPOTUBIICHUS.
[IpoBepka npaBuia A SJIEKTPUUECKOTO HAMPSDKEHUS TP MOCIEA0BATEIbHOM COEAMHEHUN
MIPOBOJIHUKOB; MpPaBUiIa JJIS CHJIBI JEKTPHUECKOTO TOKA MPH MapaieIbHOM COEAMHEHUH
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qu3zuueckue sa61eHUss 8 npupode: IEKTPUUYECKHE SBICHHUS B aTMmocdepe, 3JIEeKTPUUECTBO
3.17 KHMBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, Jpeii( MOIOCOB, POJIb MATHUTHOTO MO IS

KU3HH Ha 3eMJIe, TOJISIPHOE CUSTHUE
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Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUYETUUK

318 AJIEKTPUYECKOW  DHEPrWH,  DIEKTPOOCBETHTEIbHBIE  TPUOOpPHI,  HarpeBaTeIbHBIC
' AJIEKTPONpUOOPsl  (TIpUMEpHI),  IJCKTPUUYECKHUE  MPEJOXPAHUTEIH,  AJIEKTPOMArHUT,
AJIEKTPOBUTATEIb TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKasa 3JIeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cera. [IpsiMonrHEHOE pacipoCTpaHEeHNE CBETA
3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEJTOMIICHHUS CBETa
3.23 Hucnepcus ceera
3.94 Jlunza. Xox nydeit B unze. @okycHoe paccTosiHue JUH3bL. OnTuyeckas cuiia JuH3b: D =
' UF
3.25 I'na3 kak ontudeckas cucreMa. OnTuyeckue IpudopsI
IIpakmuyeckue pabomul
W3MepeHne onTHYECKOW CHIIbI COOMPAIOIICH JTHH3bI; (POKYCHOTO PACCTOSHUS COOMpPAIOIICH
TUH3BL (IO CBOMCTBY paBEHCTBA Pa3MEpPOB NpeAMETa W H300pakeHUs, KOTAa IMPEIMET
3.26 pacmosokeH B IBOHHOM (POoKyce), ToKa3zaTes MpeIoMIICHHsI CTEKIa.
HccnenoBanue CBOMCTBA M300pakKeHUs, MOJYICHHOTO C MOMOIIBIO COOMPAIONICH JIMH3HI;
U3MEHEHHsST (POKYCHOTO PpAcCTOSHUS JBYX CJOXCHHBIX JIMH3, 3aBUCHUMOCTH yrjia
MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT yIJia Ta/IeHHs Ha TPAHULE «BO3AYX — CTEKIIO»
397 Qusuueckue s6nenus 6 npupooe: 3atmenus ConHima u JIyHBI, IBeTa TeJ, ONTUYECKHE
' sBiieHUs1 B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUPaxK)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GoToaNnapaT, ONTUYECKHE CBETOBOIbI
4 KBAHTOBLBLIE SABJIEHU A
4.1 PaguoaktuBHOCTh. Anbda-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oera-pacnana
4.2 OmnsiTel Pe3epdopaa o paccesnuto anbda-yactuu. [Inanerapnas moaens aToma
4.3 CocraB atromHoro siipa. 30Toms!
4.4 [Iepnon nonypacnaaa aTOMHBIX sA€p
4.5 SnepHsbie peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 M MAaCCOBOTO UUCEI
Dusuueckue a6ieHuUs 8 npupooe: eCTECTBEHHBIA pPaHOaKTUBHBIN (POH, KOCMUYECKHE JIy4H,
4.6 palMOaKTUBHOE M3IY4YEeHUE NMPUPOIHBIX MUHEPANOB, JIeHiCTBUE paMOaKTUBHBIX M3Iy4EeHUN
Ha OpraHU3M YeJI0OBeKa
47 Texnuueckue ycmpoticmea. CIIEKTPOCKOII, UHAWBUAYAIBHBIA J03UMETp, Kamepa BuibcoHa,

sIIepHasl SHEPTeTHKA
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MarepuajbHO-TeXHHYECKas 0a3a yueOHOro nmpouecca, 000pyJ10BaHue, B TOM YHCJIE
NpuodpeTeHHOE HA CPeICTBA IPAHTA:

- [lanens naTepakTHBHas Baikal

- MoOunbHBIN 1a00paTOPHO-IEMOHCTPAITMOHHBIN KOMITJIEKC JIJI1 YI€OHOM MPaKTUYECKOU U
IPOEKTHOU JEATEIBHOCTH MO (PUBUKE

- PecypcHpiit Habop "Cuctema ynpaBieHHs] MaKeTOM OMOHUYECKON PYKH

- KoHCTpyKTOp MpOorpaMMupyembIx MOJIETIEN HHKEHEPHBIX cucTeM. «KubeprexHuueckue
CHUCTEMBI»

- KoHCTpyKTOp mpOorpaMMupyeMBbIX MOJIEJIEN HHKEHEPHBIX CUCTEM. PacimpeHHbIN
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