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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJieHA Ha
OCHOBE TIOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpaMmbl, mpeactaBieHHbix B OI'OC OO0, a Takxke ¢ ydyéTom
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenogaBaHusi yuyeOHOTO
npeamera «Pu3nkay.

Conepxxanue  mporpamMMbl 1Mo (U3MKE  HampaBiIeHO Ha  (OpPMHUpPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAlOIIMXCS U OPraHU3alUI0 M3y4YeHHUs (PU3UKA Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke y4uThIBAIOTCS BO3ZMOKHOCTH y4EOHOTO
npeamera B peanuzanuu TpedboBanuit GI'OC OO0 K IUIaHUPYEMBIM JTUYHOCTHBIM H
METanpeMETHbIM  pe3ysibTaTaM  OOydYeHMs, a TaKkKe MEXIpPEeIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHMsL.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclpeesieHne yueOHOro Marepuania no rogam
oOyueHusi (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pAa3BUTHS MPEAMETHOIO COJEPKAHUA M YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma mo ¢@u3uke pa3paboTaHa C LEIbIO OKAa3aHUA METOAMYECKOW IOMOIIH
YUHTEIIO B CO3/IaHUH padoyell MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uznuka SBIAETCS CUCTEMOOOPA3yIOMUM JIJIi  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
MPEJMETOB, TMOCKOJBKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEl, acTpOHOMUEH U (pu3nUecKoi reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, MPEJOCTaBIsieT HauboJsiee sICHble 0Opa3ibl
MPUMEHEHUsT HAay4YHOTO METOJla IO3HAaHMs, TO €CTh Cnoco0a MOJy4eHHUS JOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 33124 (PU3NYECKOro 00pa30BaHUs B CTPYKTYpe 00IIero oopa3oBaHus
COCTOUT B (POPMUPOBAHHM €CTECTBEHHOHAYYHOW TIpaMOTHOCTM W HWHTEpeca K HayKe y
o0yyaromuxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJACHHUE CICTYIOIIMMU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSITH SIBIICHUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNS;

e UVHTEPHPETUPOBATH JAHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKa3aTEIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[lenn w3ydenust Gpu3uku Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUs ONpPENCICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusuMka» B  00pa3oBaTENIbHBIX
opranuzauusix Poccuiickoii @enepainu, peaan3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
porpaMMbl,  yTBEpPkKAEHHOW pemeHueM Koiuternn  MwuHUCTEpPCTBA  MPOCBEIICHUS
Poccutickoii @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

Heau ndyuyenuss Gpu3uKu:

e TMpUOOpETEHHWE HMHTEpECa W CTPEMIICHHUS] OOYYalOIIUMXCS K HAYyYHOMY H3YUYEHHUIO

MPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TIPEJCTABICHUA O HAy4YHOM METOAE TMO3HAHUS H (opMHUpOBaHUE
MCCJIE0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIKUM SIBJICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yUYEeHHUsS] OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dopMupoBaHrUE TpEACTaBICHUM O poiau (GU3UKK JI1  Pa3BUTUA  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJICTABICHUNA O BO3MOXKHBIX cepax Oynymei mnpodeccuoHaaIbHOM
NESTEIBHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIEeMy OOYyYEHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHne 3THX LeJed MporpaMMbl MO (HU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTIYIOIINX 3a/1a4:

npuoOpeTeHre 3HAaHUNW O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOPETECHUE YMEHUM OMHUChIBaTh U OOBACHATH (UBUYECKUE SBICHUS C
HCIIOJIb30BaHUEM MTOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEILICHUSI MPOCTEUIIMX PacUETHBIX 3ajlady C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHIM HaOMI0aTh TPUPOJHBIC SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAIIBHBIE MCCIEAOBAHUS C HMCIOJIb30BAHUEM
M3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaIHEeH (PU3NIECKOro colepKaHusl, BKIIOUYas
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3MKH, aHalu3 U KPUTHUYECKOE
OlICHHBaHUE UH(OPMAITNH;

3HAKOMCTBO €O cdepamMu npodecCHOHANTBHON NESITEIBHOCTH, CBS3aHHBIMU C
(bU3UKON, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUIX
(bu3HUecKoi HayKHu.

Ha uzyuenue pusuku (0a30BbIi ypOBEHH) HA YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMUs

oTBOAMUTCS 222 yaca: B 7 kjacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2
yaca B Hejaenwo), B 9 kinacce — 86 wacoB (2/3 waca B Henmenmo B 1 W 2 MOMyrogusx
COOTBETCTBEHHO).

[Ipennaraemplii B mporpamMmme mo (usuke nepedeHb J1abopaTopHBIX padOT U OIBITOB
HOCUT PEKOMEHJATEIbHbIN XapaKTep, YUUTEhb JENAaeT BHIOOp MPOBEACHHS J1A00OPATOPHBIX
paboOT W ONBITOB C Y4YE€TOM HHAMBUYATbHBIX OCOOCHHOCTEM OOydYarommxcs, CIUCKa
OKCIIEPUMCHTAIBHBIX 3a/JIaHHK, MpeIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 10 (PU3HKE.



COJEPXXAHME OBYUYEHUA

7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpa.

®du3nka — HayKa o npupoe. SABinenns npupoapl. Duznueckue ABICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, ATIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenudyuHbL. M3Mmepenue ¢usnueckux BenuyuH. Dusnueckue MpUOOPHI.
ITorpemHocTs N3MEpEHN. MeXnyHApOaHAS CHCTEMA EAUHULL.

Kak ¢usuka u gpyrue ecTecTBeHHbIE HAYKH U3y4aloT IpUpoay. EcTecTBeHHOHAYUYHBIH
METOJi TIO3HAHUs: HaOJIOJIEHHE, TOCTAHOBKA HAy4YHOTO BOIPOCA, BBIIBMXKEHHE THIIOTE3,
HKCIIEPUMEHT IO TMPOBEPKE THUIOTEe3, OOBsACHEHUE HabmomaeMoro siBneHus. OnucaHue
(bu3MYECKUX SIBICHUN C TIOMOIIIBIO MOJIEJIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpudOOpsI U MpoLeAypa NPSAMbIX U3MEPEHHUN aHAaJIOTOBBIM U HU(PPOBBIM

IpUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenuve 1EHbI ASIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrnpeneneHue pa3MepoOB MabIX TEI.

5. M3Mepenue temmeparypbl MpU NOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTYUKA

TEMIIEpaTyphbl.
6. IIpoBenenue ucciaenoBaHUA MO MPOBEPKE THIIOTE3BI: NAJBHOCTH IMOJIETA IIApUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKAa.

Paszpnes 2. [lepBoHayasbHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTroOMbl M MOJIEKYJIBI, WX pa3mepbl. OMNbIThI, JOKa3bIBAIOIIME
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue dactul BeniecTBa. CBsA3b CKOPOCTH JBHMKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBuxkenue, nuddysus. BzaumoaelcTBue yacTull BEIIECTBA: MPUTSIKECHHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHUE Ta30B, JKUIKOCTEH W  TBEPABIX
(KpucTalsIMyeckux) Tesl. B3anMoCBsI3b MEXy CBOMCTBAMH BEIIECTB B PA3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUMN
BOJIBI.

Jemoncmpayuu.

1. HaOmioneHnne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysumn.

3. HaOnionenue siBneHUM, OOBACHAIOMIUXCA NPUTSHKEHHMEM WM  OTTaJIKMBAHHEM

YacTHI] BEUIECTBA.

Jlabopamopnsie pabomuel u onvimol.



1. OneHka nTuaMeTpa aToMa METOJIOM PSIOB (C UcToNb30BaHueM GoTorpadmuii).
2. OnpIThI 10 HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.
3. OnbIThl 1O OOHAPYXKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe ABWxkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBH>KeHHE. CKOpOCTb.
Cpennsisi CKOpOCTh NP HEPABHOMEPHOM ABWKEHUU. Pacu€r myTH U BpeMEHH IBH>KEHHUSL.
SBneHne wHEpUUMU. 3aKOH MHEpLUHUHU. B3auMoaelcTBUE Tel KaK NMPUYMHA U3MEHEHUS
CKOpPOCTH IBHWKEHHS Tel. Macca kak Mepa MHepTHOCTH Tena. [InotHocTs BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.
Cuna Kak XapakTepuCTHKa B3auMozeicTBus Ten. Cuina ynpyroctd M 3akoH ['yka.
N3mepenre cuibl ¢ MOMONIBIO IUHAMOMETpA. SIBIEHUE TAroTeHUs W cuia Tsokectu. Cuna
TSDKECTH Ha Apyrux mianertax. Bec tena. HeBecomocTs. CloKeHHE CHUII, HAPABJICHHBIX 10
oaHoil mpsimoil. PaBHoxeicTByromast cui. Cuina TpeHusa. TpeHue CKOJIbKEHUSI M TPEHUE
nokosi. TpeHue B pupojie U TEXHUKE.
Jemoncmpayuu.
1. HabnrogeHne MEXaHMYECKOro JIBHKEHUS TETa.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmroneHue siBI€HUSI HHEPIUH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHUME Macc M0 B3aUMOAECHCTBUIO TE.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBHKEHUS (LIapuKa B JKUJIKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

2. OmnpegneneHue cpeHEN CKOPOCTU CKOJBXKEHUS OpycKa WM IIapHKa MO HAKJIOHHOW
IIJIOCKOCTH.
OmnpeneneHne IOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh PACTSKEHUS (aedopMalin) Npy>KUHbI OT
MIPUIIOKEHHOUN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca TeJa
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenue. CrocoObl yYMEHBIIEHHMS W YBEJIWYEHUs JaBiieHus. JlaBineHue rasa.
3aBUCUMOCTh JaBJeHHUs Tra3za OoT o0béMma, Temmneparypsl. llepenada naBiieHus TBEPIBIMU
TeJaMHU, )KUJIKOCTSAMU U razamu. 3akoH Ilackais. [ITHeBMaTHueckue MalIMHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT ri1yOunsl. ['mapocratndeckuil mapagokc. CooOmaronmecs: cocybl.
I'mapaBanyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasieHue. [I[pUuuuHbl CylIeCTBOBaHUS BO3AYLIHOM
o6omouku 3emnu. OnbiT Toppudeu. M3Mepenne atMochepHOTro AaBieHUs. 3aBUCUMOCTD
aTMoc(epHOro JaBJIEHUS OT BBICOTHI HajJ ypoBHeM Mops. [IpubGopbl 11 u3mepeHus
aTMOC(EPHOTO JTaBJICHUS.



JleyicTBUE KUAKOCTH M Tra3a Ha IOIPYKEHHOE B HHUX Telo. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
Jlemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mppasnuueckui npecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JaBIICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHUJIBI OT 00BbEMa MOTPY)KEHHOW YacTH Tela Hu
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue TmaBaHus TeN: IUIABAaHUE WJIM TOTPY>KEHUE TEJI B 3aBUCHUMOCTH OT
COOTHOIICHHUS IIJIOTHOCTEH Teja 1 KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnegoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOH B
AKUJKOCTh YaCTH TeJa.

OnpeneneHre BBITATKUBAKOIIECH CWIbI, JACHCTBYIOLIEH Ha TENO, MOTIPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJKHUBAIOIIEH CHJIbI, JCUCTBYIOIIEW HaA TEIO B
XKUJAKOCTH, OT MAcChl TeJa.

OneITHI, AEMOHCTPUPYIOIIHAE 3aBUCUMOCTD BBITAIKUBAOIIECH CUJIBI, JEHCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT 00bEMa MOTPYXKEHHOM B JKUIKOCTb YAaCTH Tejla U OT
IUIOTHOCTH 7KHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHHE JIOAKH U OIpEIEICHUE €&
IPY30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. lIpaBuno paBHOBecus
peiuara. IlpuMeHeHune TmipaBUJia paBHOBECHS phluara K OJIOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanuyeckass sHeprus. KunHerndeckas W noTeHIMalibHas sHeprus. [IpeBpanienue
OJIHOTO BMJIa MEXAHUYECKOI 3HEPTrUU B APYTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1.

Onpenenenrne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBurd paBHOBECHUS pblUuara.

N3mepenne KII/] HakIOHHON ITIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.
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Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE TOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopenu  TBEPAOro,  JKUJAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucramiueckue n amopgubie tena. OO0bsCHEHHME CBOMCTB ra3oB, >KMJIKOCTEH M TBEPABIX
T€I HAa OCHOBE TMOJOXEHH MOJEKYJISIPHO-KMHETHYEeCKOW Teopund. (CMauumBaHue U
KauJUISIpHBIC SIBJICHUA. TEIIOBOE PacIIMpEeHUE U CKATHUE.

Temmneparypa. CBsA3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMYKEHHSI YaCTHII.
Buytpennsis sHeprus. CrnocoObl U3MEHEHHs BHYTPEHHEW OJHepruu: Tervionepenaya u
coBepieHrue padboTel. Buapl Temionepeaadn: TeIIOMPOBOAHOCTh, KOHBEKITUS, H3TyUCHHUE.

KonuuecTtBo TemnoThl. YenbHasi TEMIOEMKOCTh BellecTBa. TermiooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHUE  TemioBoro  Oananca. [lmaBieHue W OTBepJieBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJledbHas TerwioTra IuUiaBieHus. I[lapooOpasoBanue u
koHjeHcanusa. Mcnapenue. Kunenne. YaenpHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTh
TeMIepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHMUS.

BrnaxuocTts BO3myXxa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Mpununer padotsl TemnoBeix asurateneit KIIJ| temmoBoro asuratens. TersoBbie
JIBUTATEIN U 3aIUTa OKPYKAOLIENH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO JIBHXKEHHUSI.

2. HabGmonenue muddyszun.

3. HaOnroneHue siBJeHUN CMauMBaHUS U KalTWJUISIPHBIX SIBJICHUH.

4. HalmroieHne TermioBOro pacuimpeHus Tel.

5. V3MeHeHue paBieHUs Tra3a TMpPU HM3MEHEHHUH OObEMAa W HArpeBaHUU WIIH
OXJIAXKICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunae! Termonepenaun.

OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HaOmronenue kumneHus.

12. HabGmroaeHue nmocTossHCTBa TeMIIepaTyphbl TIPH TIJIaBJICHUH.

13. Mojienu TerIoBbIX JIBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSKECHMUS.
2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHOW COJIM WJIM caxapa.

© o N o



3. OnbITel IO HAOIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, KUIAKOCTEH U TBEPABIX
TelL.
4. OmnpeneneHue AaBIeHUs BO3AyXa B OaJJIOHE HITIPUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUS BO3AyXa OT €ro o0béma u
HArpeBaHUs WU OXJIAXKICHUS.

6. IIpoBepka THUIOTE3bl JTWHEWHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KHUJAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyphI.

7. HaOmroneHnve naMeHeHUs: BHYTPEHHEH SHEPTUU TeJla B pe3yJibTare Terlonepeadu 1

paboThl BHEITHUX CHIIL.

8. HccrmemoBanue sIBIEHUS TEIMJIOOOMEHA TPHU CMEIIMBAHWM XOJOJAHOW W TOPSYCH

BO/IBL.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJION MpPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpeneneHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCHapeHusl.

12. OnpenesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JIbJA.

Pa3zges 7. JaekTpuvecKkue 1 MArHUTHbIE SIBJICHHS.

DnekTpu3zanus Tei. [J[Ba pojia 3JIEeKTpUYECKUX 3apsAn0oB. BzauMoieicTBrE 3apsyKEHHBIX
ten. 3akoH KynmoHna (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apSDKCHHBIX TENl OT BEIUYUHBI
3apsAJI0B U PACCTOSIHUSA MEXK/TY TEJIaMu).

OnekTpuueckoe  noJjie.  Hampsixk€HHOCTh — anekTpuyeckoro  mons.  [IpuHnun
CYTIEPIIO3UIINU DJIEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIN dIeKTpudeckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJIEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOrO0 TOKa. VICTOUYHMKHU
MOCTOSTHHOTO TOKa. JIEHMCTBUS DJIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. COonpOoTHBIICHUE
MPOBOJIHUKA. Y IECIBHOE CONPOTUBJIECHUE BelIecTBA. 3akoH Owma s yyacTKa Lenu.
ITocnenoBaTenbHOE U apaUIEIbHOE COCIUHEHNE IPOBOJHUKOB.

Pabora m MOIIHOCTB AIEKTpUUECKOTO TOKa. 3akoH Jxoyns—JIeHma. DieKTpudecKkue
LIETIH U IOTPEOUTENHN IEKTPUUECKOM dHepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocTossHHBIE MarHUTHL. B3auMonencTBUE MOCTOSAHHBIX MAarHMTOB. MarHuTHOE TMOJIE.
MarauTtHoe 1ojie 3eMJIM U €ro 3HauYeHue ISl )KU3HU Ha 3emiie. OnbIT OpcTea. MarHuTHoe
MOJIe  BJIEKTPUYECKOrO TOKa. [IprMeHeHHe »HIEKTPOMarHuToB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUTaTENlb IOCTOSHHOIO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apajnes. SBieHUE JJIEKTPOMArHUTHOM uWHAyKIUU. I[lpaBuno JleHna.
Onexrporeneparop. CrocoObl MOMYYEHUS! AICKTPUYECKON HEPTrUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.
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DJNeKTpU3alus TeN.

JIBa poJia 3JIEKTPUUECKUX 3apsSA0B U B3aUMOJCUCTBHUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DIIEKTpOCTaTUYECKAs] UHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOoBOIHUKY U JUATIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHNKY TOCTOSTHHOTO TOKA.

JIlencTBUS NEKTPUUECKOTO TOKA.

. DNEKTPUUYECKUI TOK B HKHUJKOCTH.

. 'a30BB11 pa3psia.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 2JIeKTpUUECKOro HAPSHKEHUSI BOJIBTMETPOM.

. Peoctar n marasuH COIpOTUBIICHUMN.

. B3anMoaencTBue moCcTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.

. MopaennupoBaHUE MarHUTHBIX ITOJIEH MOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE 1noJie TOKa. DJIEKTPOMArHuT.

. JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccrienoBanue siBIICHUS SJIEKTPOMATHUTHON UHAYKIIUH.

. OnbITel @apajes.

. 3aBUCUMOCTb HANPAaBICHUS MHAYKIIHOHHOTO TOKA OT YCJIIOBUN €r0 BO3HUKHOBEHUS.
25.

DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

o vk wnN e

10.
11.
12.

OnbIThl 10 HAOTIOACHUIO SJICKTPU3ALUH T€JI UHIYKIIUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue IeHCTBUS IEKTPUIECKOTO OIS HA IPOBOJIHUKH U AUDIIEKTPHUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA.

H3mepenue u peryiupoBaHue CUJIbI TOKA.

W3mepenue u peryiupoBaHuie HallpsHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 pe3ucrop, OT
COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOpE.

OnpITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh OJEKTPHUECKOTO  COMPOTHUBIICHUS
MPOBOAHMKA OT €T0 JUTMHBI, IUIOIIAHN MONEPEYHOT0 CEYEHHs U MaTepHara.
[IpoBepka mpaBuia CIOXKEHUS HAIMPSHKEHUN TPHU TOCIEIOBATEIHHOM COCIUHEHUN
JBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH MapaJIJICIbBHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI MEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenre MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIASISIEMON Ha pE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIOYIIErO0 Yepe3 JammodKy, OT
HaIpsHKEHUS Ha HEH.



13. Onpenenenne KIIJI HarpeBarens.

14. MccnenoBanne MarHuTHOIO B3aMMOJIEUCTBUS IOCTOSHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOIO IOJI TOCTOSIHHBIX MAarHUTOB IPU UX OOBEIUHEHUH U
paszeneHun.

16. MccnenoBanue AENCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI B3aHMMOJEHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKAa U HAIPABJICHUs TOKA B KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHue paboThl 3JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anekTpoaBuratesibHOM yCTaHOBKH.

21. ONBITHI IO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLUHU: HCCIEIOBAaHUE
MU3MECHEHUM 3HAYCHUS U HAIPABJICHHUS] MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexanunueckoe 1BrxkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMoONIMHENHOE IBHKeHUE. HepaBHOMepHOE
PSMOJIMHEWHOE JBMKEeHUE. CpelHsAss U MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM
JIBUKCHUH.

VYckopenue. PaBHOyCKOpeHHOE NpsIMOJIMHEHHOE aBkeHue. CBOOOJHOE MajeHHUE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHUE TTO OKpY)HOCTH. Ilepron n yactora obpamenus. JInnelinasa u
YTJIOBAsi CKOPOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

[Tepsbiit 3ak0oH Herotona. Bropoii 3akoH Herotona. Tpernit 3akoH HetoroHa. [IpuHiun
CYHEPIO3ULIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJia TPEHUS CKOJbKECHUS, CHIIA TPEHUS
TMOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBwxenne mianeT BOkpyr Comuua. IlepBasi kocMmuueckas ckopocTtb. HeBecoMocTs u
[IEpErpy3KH.

PaBHOBecue MaTtepualibHOM TOUYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoOMeHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpPaHEHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckas pabota 1 MOITHOCTh. PaboTa cun TsbkecTH, ynpyroctu, Tpenus. CBs3b
sHepruu M padotsl. [loTeHManbHas sHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIU.
[loreHumnanbHass odHepruss cxkarod npyxuHbl. Kunernueckas odHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaGmrogeHue MeXaHMYECKOTro JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.



A

8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTeH M TPACKTOPHM TBUKEHUS OJHOTO W TOTO K€ TeJla OTHOCUTEIHLHO
pa3HbBIX TEJI OTCUYETA.

N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.

HccnenoBanue npru3HaKOB paBHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue nBMKeHUS Tella 10 OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SBJICHHHA, TPOUCXOIANIMX B CHCTEME OTCUéra
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBIKEHUHM OTHOCHUTEIHHO
kaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOpPEHHUS Tejla OT MAcChl TeJla U ACHCTBYIOIICH Ha HETO CHUIIBI.
Habumoienue paBeHcTBa CUIT IIPU B3aUMOICHCTBUHU TEJI.

N3menenune Beca Tena mpyu yCKOPEHHOM JBHIKEHUU.

[lepenaya umiynbca npu B3aUMOICHCTBUU TEll.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHE UMITYJIhCa TIPH HEYITPYTOM B3aUMO/ICHCTBHUH.

CoxpaHeHHe UMITyJIbCa TTPH a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

HaGnronenne peakTHBHOTO JBHKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU TTPU CBOOOTHOM I1aJICHUU.

CoxpaHeHHEe MEXaHUYECKOM »HHEPruy TMpU JBIKCHHH Tejla TOJ JICUCTBUEM
MIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra A pa3roHa M JaJIbHEHIIEr0o PaBHOMEPHOIO JIBHXKEHUS
IapUKa WIN TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUsI OpyCcKa WM JBM)KEHUS IIAapHKa I10
HaKJIOHHOW INIOCKOCTH.

OnpeneneHre yCKOpeHHUsl Tejda NPHU PaBHOYCKOPEHHOM JBHXKEHHHM MO HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM ABMXKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU O€3 HadalbHOU
CKOPOCTH TYTH OTHOCSTCS Kak psiJ HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS! CKOJIBKEHHUS OT CHJIBI HOPMajbHOIO
JaBJICHUS.

Onpenenenne kodhuieHTa TPEHUS CKOJIbXKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenve pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIB)KEHUH Tella II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YNPYTOCTH MPU MOABEME TIpy3a C HCIOJIb30BAaHUEM
HETIOJIBMKHOTO Y TIOJIBUYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3zngen 9. MexannuecKkue KoJ1e0AaHUA M BOJIHBI.



KonebarenbHoe npmwkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMIA: TIEPHO/I, 4acTOTa,
aMIuIiTyza. MaremMatndeckuid W OPYKUHHBIM MasTHUKHU. l[IpeBpamenue sHeprum npu
K0J1€0aTeIbHOM JABUKEHUU.

3aryxatouue KojeOaHusi. BbiHyXneHHble KoneOanusi. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [IposonbHbIE U TIONIepeuHble BOJHBI. J{JTMHA BOJHBI
U CKOpPOCTh €€ pacrnpocTpaHEHUsl. MexaHMYecKre BOJIHBI B TBEPAOM Tele, CelCMUYECKUe
BOJIHBI.

3Byk. ['poMKOCTB 3ByKa 1 BhicOTa TOHA. OTpaskeHue 3ByKa. MHdpa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

1. HaGmionenue konebaHuit Tl o1 ASMCTBHEM CHIIBI TSHKECTU U CHIIBI YIPYTOCTH.

2. HaGmonenue xonebanwmii rpy3a Ha HUTH U Ha TIPY)KUHE.

3. HaOmronenue BbIHYKJIEHHBIX KOJIEOAHUM U pe30HaHCA.

4. PacmpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHbIX BOJIH (Ha MOJIENH).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKUU PE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1. OmpezeneHue 4aCTOTHI U MepUojia KoJieOaHUH MaTeMaTUYECKOrOo MasiTHUKA.

2. Ormpezenenne 4acTOThl U IEpUOJIa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH Tepuoja KojaeOaHUM MOJBEIICHHOTO K HUTH Ipy3a OT

JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH NIEpHOJIa KOJIeOaH MPYKUHHOTO MasiTHUKA OT MacChl

rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KOJeOaHUN Tpy3a, MOJBEHICHHOTO K HUTH, OT

Macchl Tpy3a.
6. OnbITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpUOJA KOJIeOaHUM MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. V3MepeHue yckopeHus CBOOOJTHOTO MaJICHUSI.

Paszges 10. DieKTpoOMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JICKTPOMATHUTHBIX
BosH. [llkana »MeKTpOMAarHUTHBIX BOJIH. M CMoJib30BaHME SJIEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBS3HU.

DneKTpoMaruuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.

JlyueBasa mogmenb cBera. Mcrounuku ceera. [IpsMosiMHEeiHOE pacipOCTpAaHEHUE CBETA.
3atmenust Connna u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Ipenomnenue cera. 3akoH mpenomiieHHs cBeTa. [loHOE BHYTpEHHEE OTpa)kKeHUe
cBerta. VMcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.



Jluaza. Xox mywedt B ymn3e. OnTudeckas cuctema (oTroammapara, MHKPOCKONA H
TeliecKorna. ['a3 kak onrudeckas cucremMa. biim3opykocTs 1 JaabHO30PKOCTb.

Pasznoxenue Oenoro ceera B crekTp. Onbitel HptoToHa. ClokeHUE CHEKTpaTbHBIX
uBeToB. J(ucnepcus ceera.

Jemoncmpayuu.

W N U A WN R

[IpssMonHEHOE pacIpOCTPAaHEHHE CBETA.

OtpakeHue cBeTa.

[TosryueHnune n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTuyeckuii CBETOBOJ.

Xop stydeil B coOuparoniei JMH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TosryueHnne n300paxeHU ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moxenb riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6em0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamophwie pabomol u onvimol.

1.
2.

N o v e

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXXEHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.
N3ydenne xapakTepuCTHK U300pakeHUs IPeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTU yTJIa TIPEJIOMJICHUSI CBETOBOTO JIydya OT yIJia MajieHus
Ha TPAHULIE «BO3yX—CTEKIIOM.

[Toyyenue n300pa>keHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3HI.
OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITHl IO BOCHIPUSITUIO 1IBETA MPEAMETOB MPU MX HAOIIOJACHUH 4Yepe3 I[BETOBBIC
(bUIBTPEIL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmneiTel Pezepdopna u miianerapHas mojens aroma. Monens aroma bopa. Ucnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, O6eta- u ramma-usnydenus. CTpoeHHE aTOMHOTO siipa.
Hyxnonnas moxaens aromHoro sapa. M3ortombl. PamgnoaxktuBHBIE mpeBpamieHus. [lepuon
MOJTypacrajia aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsS0BOrO M MAacCOBOrO 4YHMCEN. DHEPTHs
CBSI3U aTOMHBIX siaep. CBsi3b Macchl M dHepruu. Peakuuu cuHTEe3a W JCICHUS SAEP.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBUs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIC OPTraHU3MBI.

Jemoncmpayuu.

1.

2
3.
4

CriexTpbl U3ITy4YEeHHS U TOTJIOUIECHUSI.
CrexTpsl pa3InvyHbIX Ta30B.

CnekTp Bogopo/ia.

HaGnronenue tpekoB B kamepe Buiibcona.



5. Pabora cu€Turnka HOHU3UPYIOLIUX U3TyYEHUN.

6. Perucrpanus nzirydeHus: OpUPOJHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimel.

1. HaOmroneHue CriIomHbIX U IMHENYATBIX CIEKTPOB U3ITyUEHMUS.

2. HccnenoBanue TpPEKOB: U3MEPEHHE 3HEPIMU YACTULBI MO TOPMO3HOMY IyTH (I10

dororpadusim).

3. M3mepeHue pagnoakTuBHOIO (oHa.

IToBTOpPHUTEIHLHO-00001AIOIIHIA MOIYJIb.

[ToBTOPUTENBHO-0000IIAIOIINK MOy NpPEJHA3HAYeH [UId CUCTEMaTH3aluu U
0000IIEHUST TPEIMETHOTO COJCPXKAHUS U ONbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPHU
M3YYEeHHUU BCETro Kypca (PU3UKH, a TaKkKe JUIsl MOATOTOBKA K OCHOBHOMY TOCYAapCTBEHHOMY
AK3aMeHy MO (U3HKe 17151 00yUyaroUIXcsl, BBIOPABIIMX ATOT YUEOHBII peaMET.

IIpy wW3yyeHHHM JAaHHOTO MOXYJSI PEAIM3YIOTCS M CUCTEMATU3UPYIOTCS BHIBI
NEeATENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTUKEHUE MPEIMETHBIX U
MeTarpeaMETHBIX IUTAaHUPYEMBIX pe3ynbTaToOB o0yueHus, bopmupyeTcs
€CTECTBEHHOHAY4YHasd I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHMS SIBICHHI
IPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHIATH (PU3NYECKUE SBICHUS, MPUMEHSS
IIOJIyY€HHBIC 3HAHMS, PEIIATh 33J1a4M, B TOM YHUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMNHMATBEHO OEATEIBHOCTHBIA XApAKTEP JAHHOIO pa3liefla PEAU3yeTCs 3a CUET
TOT0, 4YTO OOYHYAIOIINECS BBINOJIHAIOT 3aaHMs], B KOTOPBIX UM IIpeaJiaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUI pacro3HaBaTb UM HAYYHO OOBSCHITH (hU3HUECKUE
SBJICHHSI B OKPY KalOLEH IPUPOJIE U TIOBCEIHEBHOM )KU3HU;

UCIOJb30BaTh HAay4YHbIE METOJAbl MCCIEIOBaHUS (DU3MUECKUX SIBJICHUM, B TOM YHUCIE
IUTSl IPOBEPKHU THUIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSACHSATH HAayYHbIE OCHOBBI HanOOJE€ BAXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAKTUYECKOTO HCIIONIb30BAaHUS PA3JIMUHBIX MCTOYHUKOB 3HEPIrMM HAa OCHOBE
3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HAMpaBICHO Ha

JNOCTUKEHUE  JIMYHOCTHBIX, METANpEeJAMETHBIX UM  MPEIMETHBIX  00pa30BaTENIbHBIX
pE3yNbTaTOB.

B pesynbrare wu3yueHus (PU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y

oOyuarorierocst 0yyT cpOpMUPOBaAHBI CIAEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMPOSBIICHME HHTEpECa K HMCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
bu3nuecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTMBHOMY Y4YacTHIO B OOCYXKIEHHUM OOIIECTBEHHO 3HAYUMBIX W
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MMPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

- 0OCO3HaHUE BAJKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPHUSITHE ICTETUUECKUX KauecTB (PU3NYECKON HAyKHU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HAHUE IIEHHOCTU (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAYKHEUIIIEH COCTABIISIONIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, MHTEPECA K UCCIIEI0BATEILCKOU IESITENHbHOCTH;
5) popMupoOBaHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIYyYHS

- OCO3HaHHWE LIEHHOCTU 0e30IacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXXHOCTH TpaBWJ 0OE€30MacHOTO TMOBEAEHUS Ha TPAHCIOPTE, Ha J0porax, ¢
AJIEKTPUUECKUM U TEIUIOBBIM 000pPYAOBAaHUEM B JOMAIIIHUX YCIOBHUSX;

- copMHUPOBAHHOCTh HaBbIKa peduiekcuu, MPU3HAHUE CBOEro IMpaBa Ha OLIMOKY U
TaKOTO0 € NpaBa y APyroro 4eioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

- aKTHMBHOE Yy4YacTHE€ B pEIICHHWM NPaKTHUYECKUX 3aJad (B paMKaX CEMbH,
00pa3oBaTeNbHONM OpraHMu3allud, TOopojAa, Kpass) TEXHOJOTUYECKOM U COIUalbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY HU3YUYCHHIO TPO(eccHil, CBI3aHHBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpUCHTAIMsl HAa MPUMEHEHHUE (PU3MYECKUX 3HAHUM IS pElIeHHs 3ajlad B 00JacTu
OKpY’Karollel Cpeibl, IJIAHUPOBAHUS MTOCTYIKOB U OIEHKU UX BO3MOXHBIX TOCJICICTBUIN
JUT OKPYXKAKOLIEH CPEeibl;

- 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanuu K U3MEHAIONIUMCH YCJIOBUAM COLUAJIBbHOM U MPUPOIHOM CPeAbI:

- MOTPEOHOCTh BO B3aWUMOJICMCTBUU TIPU BBHIMOJHEHUH MCCIEAOBAaHUN U TMPOEKTOB
(bu3nYeCKOl HaMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JPYTHUX;



- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO s TeIbHOCTD;
- MOTPEOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHHM, B TOM 4YHCIE (OPMYITUPOBATH UJCH,

HOHSTHUS, TUIIOTE3bl 0 PUINYECKUX OOBEKTAX U SBIICHUSX;
e - OCO3HaHME J1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
e - IUTAHUPOBAHHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

CTPCMJICHHUC aHAJIM3UPOBATHL W BbIABJIITH B3aMMOCBA3W IIPUPOILI, O6H.[€CTB3 u

9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM (bI/IBI/I‘IeCKI/IX 3HaHI/II>'I;
e - OIICHKa CBOHUX I[EEI\/'ICTBI/II\/'I C y‘IéTOM BJIIMSAHHUA HA OKPYKAOIIYIO CPCAy, BO3MOIKHBIX

r7100aIbHBIX HOCHGI[CTBHﬁ.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBoeHus mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHusl y oOyuwaromierocsi OyayT cpopMUpOBaHbl MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIUE TO3HABATEIbHbIE YHHUBEPCAJIbHbIE Y4YCOHBIC JCUCTBUS, KOMMYHHKATHBHbBIC
YHUBEpCAJIbHbIC yUeOHBIC IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble Jiornuyeckue AeMcTBHUA:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCH(UKAIUK, OCHOBAHHUSA  JUIS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBAEMbIX (pakTax, HaHHBIX
¥ HaOJIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITH TPUUMHHO-CJIEICTBEHHBIE CBSA3M MPHU M3YYEHUU (U3NYECKUX SIBICHUN U
IPOLECCOB, JAENaTh BBIBOABI C HCIOJb30BAaHUMEM JE€AYKTHBHBIX M WHAYKTHBHBIX
YMO3aKIIOYeHHA, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PM3NIECKUX BEITUYNH;
CaMOCTOSTENIbHO BbIOMpaTh Ccrnoco0 pemeHus y4deOHOM (¢u3nuecKkol 3aaadu
(cpaBHEHHE HECKOJIBKHUX BApUAHTOB pPEIICHHUs, BHIOOp Hamboyiee MOIXOJSIIETO C
y4€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCKue 1eCTBUSA:

HCITOJTH30BaTh BOMPOCHI KaK MCCIICOBATEIHCKUA HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH TI0O CaMOCTOSITCIIBHO COCTABJICHHOMY TUIAHY OIIBIT, HECIIOXHBIN
(U3UICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUECCKOTO SIBICHUS,
OIICHHBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(POPMAIIUIO, TIOTYUYCHHYIO B XOJI€
WCCJICIOBAHMSI HJIA DKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYJUpPOBaTH OOOOIICHUST ¥ BBIBOJLI IO pe3yjbTaTam
IIPOBEIEHHOTO HAOIIOACHUS, OIBITA, MCCIICIOBAHNS;

MIPOTHO3MPOBATh BO3MOXHOE JajibHEHIee pa3BUTHE (PU3WYECKUX TMPOIECCOB, a
TAaK)K€ BBIJBUTATh MPEANOJIOKEHUSI 00 WX Pa3BUTHH B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.



Pabora ¢ unopmanmeii:

MPUMEHSTh Pa3jMyHble METOJbI, MHCTPYMEHTBI U 3alpochl MPU MOUCKE U OTOOpE
MH(QOPMALIMU WU TaHHBIX ¢ YIETOM MpeIokKEHHON yueOHOH Ppu3nuecKkoil 3a1auu;
aHaNU3UpOBaTh, CHCTEMATH3MpPOBATb M  HHTEPHPETHPOBATH  HH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HOpPMY MPEACTABICHUS HHPOPMAIUN U
WLTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMU CXEMaMHM, JuarpaMMaMu, WHOU
rpaduKoi U MX KOMOMHAIIUSIMHU.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XOJIe¢ OOCYXJeHHS y4eOHOTO MaTepuaja, pe3yiabTaToB JaOOpPAaTOPHBIX PaboOT H
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOMl TeMbI W BBICKA3bIBAThH
WJIeH, HAICJICHHBIC Ha pEIICHUE 3a7auyd U TOJICpKaHHWE OJIaroKeIaTeIbHOCTH
OOIIIEHHUS;

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapy>KUBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TMPEJCTABIATh  PE3ydbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  ONbITa
(aKCIIepuMEHTa, UCCIIeIOBAHUS, TTPOCKTA);

MMOHUMATh M HUCIIOJIh30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ WHIWBHIYAITBHOU PaOOTHI
IIPU PEIIEHNN KOHKPETHON (PM3HUECKOM MPOOIEMBI;

NPUHUMATh 1I€JIM COBMECTHOW JAESTENIbHOCTH, OPTaHM30BBIBATH NEHUCTBUS MO €€
JOCTIKEHUIO:  PacIpelelisiTh pOJM, OOCYXJIaThb TPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, TOCTUTAs KAa4eCTBEHHOTO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;
OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMMH TPOAYKT TO KPUTEPHUAM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBeEpCaJbHbIEe YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HCHHBIX M YYEOHBIX CHUTYalHsX, TPEOYIOIIMX IS
penieHus GU3NIECKUX 3HAHUK;

OPUEHTHUPOBATHCS B PA3NMYHBIX TMOAXO0JAaX NMPUHATHS pelieHUui (MHIWBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM pPEIICHUS (U3MYECKOW 3a7a4yd WIIM TIaHa
UCCJICIOBAHUS C yYETOM HMMEIONIUXCS PECypCOB M COOCTBCHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJjiaraeéMble BapHaHThI PEIICHHIM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

AaBaTb aJ/ICKBATHYIO OLICHKY CUTyalluW U MpCiaraTb IjiaH e€ HU3MCHCHUA,



OOBSICHATh MPUYUHBI JTOCTUNKEHUSI (HEAOCTHXKEHUSI) PE3YJIbTATOB JESTEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTh (B TOM 4YHCJIE B XOJl BBINOJHEHUS
¢u3nuecKkoro HcciIeAOBaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUThb C€e0sl Ha MECTO JPYroro 4ejoBeKa B XOJIe¢ CHOpa WM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpHU pelleHUd (U3MYECKUX 3a7ad WU B
YTBEPKJICHHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ IPABO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHiy o6yuenusi B 7 kjacce mpeMEeTHbIEC pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCST YMEHUN:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKHE W XHUMHUUYECKHE SIBIICHUS, HaOII0/IeHUE,
AKCIEPUMEHT, MOJIEJIb, TUTOTE3a, €AUHUIIBI (DU3NYECKUX BEJIMYUH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUUECKOE
JBIKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, TNPSIMOJUHEHHOE), TPaeKTOpHUs,
paBHOJCHCTBYIOIIas cuia, aedopmanus (ymnpyras, IUJIACTUYECKas), HEBECOMOCTD,
COOOMIAIOIINECS COCYbL;

paznmuuath aBiaeHus (Auddys3us, TEIOBOE€ JBWKEHUE YaCTHI[ BEIIECTBA,
pPaBHOMEpHOE NBIKCHHE, HEPAaBHOMEPHOE IBIDKCHHUE, WHEPIUS, B3aMMOJICHCTBHEC
TEJ, paBHOBECHME TBEPABIX TEI C 3aKpEIUIEHHOM OChIO BpallleHus, Iepeaadya
JaBJICHUS TBEPABIMU TEIaMH, >KUIKOCTSAMU W Ta3aMu, aTMoc(epHOe HaBJCHHE,
IJaBaHUE TeJ, TMPEBpaAIlllEHUs] MEXaHWYEeCKOW »HHEpPruv) MO OMHCAHUIO UX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OTBITOB, JEMOHCTPHPYIONIUX JaHHOE
dusnuecKoe SIBICHUE;

pacno3HaBaTh MPOSBICHNE N3YYEHHBIX (PU3NYECKUX SBJIICHUM B OKPYKAIOIIEM MUPE,
B TOM 4ucie (PU3NYECKUe SBICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3THUYHBIMU
CKOpPOCTSIMH B JKHBOW M HEKHBOW NPUPOAE, NEUCTBUE CUJIbI TPEHUS B MPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EPHOTO JABJICHUS HA KUBOW OpPraHW3M, IUTABaHUE PHIO,
pBIUary B Telie YeloBeKa, IPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBICHHA;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NYECKHE SBJICHUS, HCIIOIb3YS
dbu3nyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IYTh,
CKOpPOCTB, CPEIHSIS CKOPOCTh, CHJIa YNPYrOoCTH, CHJIa TSDKECTH, BEC Teja, CHuiia
TpeHUs, JaBieHWEe (TBEPAOrO Tena, >KUIKOCTH, Tra3a), BBITAJIKWBAIOMIAS CHJIA,
MeXaHH4ecKass paboTa, MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHIJIBI, KO3(phHUIIHEHT
TI0JIC3HOTO JIEWCTBUS MEXaHM3MOB, KHHETHUYECKAs W MOTCHIIMAIBHAS YHEPTHs), TIPH
OTHMCAHWM MPABWILHO TPAKTOBATh (DU3UYECKUN CMBICI MUCIOJIb3YEMBIX BEJIMYWH, UX
o003HaueHHWs W €OUHUIBI  (PU3WYECKUX  BENUYMH, HAXOAUTh  (HOPMYJIBI,



CBSI3BIBAIOIIME JTaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3Ys
IpaBUJIa CIOXKEHUS CUII (BJIOJIb OAHOM MpsiMoif), 3akoH I'yka, 3akoH [lackans, 3akoH
ApxuMmesa, TpaBUJIO paBHOBecHs pbruara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH,
3aKOH COXPaHEHHs MEXaHW4YEeCKOM OJHEPIMM, IPU OTOM JaBaThb CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MATEMaTHYECKOE BhIPAKEHNUE;

OOBACHATh (PU3MYECKHUE SIBICHUSA, IPOLECCHl M CBOWCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE  CHUTyallull  INPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYHHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKHUX IIaroB C
ornopoit Ha 1-2 M3y4YEHHBIX CBOWCTBA (DM3MUECKUX SBICHHM, (PU3MUECKUX 3aKOHA
WU 3aKOHOMEPHOCTHY;

pemate pacuéTHble 3a1auu B 1—2 JEHCTBUS, MCNONb3ys 3aKOHBI U (OPMYJIBI,
CBA3BIBAIOIIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHallU3a YCJIOBHUS 3aJaud
3aMHUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NYECKHE BEIUYHUHBI B (POPMYJIBI U
MPOBOJIUTh PACUYEThI, HAXOAUTHh CIPABOYHBIE JaHHBIE, HEOOXOIMUMBIE ISl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUYHHBI;
pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOYKHO PEIIUTh MpPHU IMOMOLIM (PUINYECKUX
METOJOB, B OINHCAHUW MCCIENOBAHUSA BBIIAEIATH NPOBEPSIEMOE IPEANOIOKEHUE
(rumote3y), pa3auM4aTh U HMHTEPIPETHUPOBATH IOJYYECHHBIH pE3yJbTaT, HAXOJUTh
OLIMOKY B XO/I€ OIbITA, JI€JaTh BHIBOJBI 110 €T0 PE3yIbTaTaM;

OPOBOJUTH ONBITBI O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3HUECKUX
CBOMCTB TeJI: (POPMYIUPOBATH MPOBEPSEMBIE MIPEIIOJIOKEHNS, COOMPATh YCTAHOBKY
U3 TPEIOKEHHOTO O0OpYyAOBaHMS, 3alMCHIBATH XOJ OMNbITa M (POPMYIHPOBATH
BBIBO/IBI;

BBITOJIHATH NPSMbIE U3MEPEHUS PaCCTOSIHUSL, BpEMEHH, MAacChl TeJla, 00bEMa, CHIIbI U
TEMIEPATypPbl C UCIIOJI30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATD
MoKa3aHus TPUOOPOB € YUETOM 3aJJaHHON a0COTFOTHOM MOTPEIIHOCTA U3MEPEHUI;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOUN BEJIMUMHBI OT IPYTOM C
UCIIOJIb30BAaHUEM  MPSIMBIX  M3MEPEHHUH  (3aBUCUMOCTH IyTH  PaBHOMEPHO
JIBIKYLIErocs Tejla OT BPEMEHHU JABUKECHHUs TEJa, CUJIBI TPEHUS CKOJIBKEHMS OT Beca
TeNa, KayecTBa 00pabOTKU MOBEPXHOCTEH TeN M HE3aBHUCHUMOCTH CHUJIbI TPEHHUS OT
IUIOIIAM CONPHUKOCHOBEHMSI TE€J, CHJIbl YNPYTOCTH OT YMJIAHEHUS NPYKHUHBI,
BBITAIKUBAIOIIECH CWJIbI OT O0OBEMA MOTPYXKEHHOM YacTU Tena W OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIIOBUH IJIaBaHUs TeJl, YCIOBUN paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHM Y4YEOHOTO HCCIIEIOBAHMS, COOMpATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEeIysl MPEIJIOKEHHOMY TUIaHy, (PMKCHUPOBATh PE3yJbTaThl
NOJIYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIIMYMH B BHUJI€ MPEAJIOKEHHBIX TaOJIUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;

MPOBOANTH KOCBEHHBbIE M3MEPEHUS (UINYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOTO TENA, CUJA TPEHUS CKOJIBXEHUSA, AAaBJIECHUE BO3/yXa,



BBITAJIKMBAIOIIAS CHWJIA, JEHCTBYIOIIAs HAa MOIPYKEHHOE B KUIAKOCTh TEJIO,
KO3((UIUEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIETys MPEAT0KEHHON
MHCTPYKLMU: TIPU BBIIOJHEHUM U3MEPEHUH CcOOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIUMCIIATH 3HAYEHNE UCKOMOM BEJINYMHBIL;

e coOmofaTh MpaBWJIa TEXHUKHM OE30MacHOCTH TMpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e yKa3pIBaTh MNPUHIUIBI JAECUCTBUS NPUOOPOB MU TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOILIAIOLINECS COCY/Ibl, OAPOMETp, phIUar, MoIBUKHBIN
Y HETIOABM)KHBIIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;

e XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOpPOMl HAa MX ONUCaHUA (B TOM 4YHUCIE: MOAIIUIIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKHUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3ysl 3HAHUs O CBOMCTBaX (PM3MUYECKUX SIBJICHUN U HEOOXOIUMBbIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJAUTH NpPHUMEPHl (HAXOAUTh HMHGOPMALMIO O MPUMEpPAX) MPAKTHUYECKOrO
WCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEAHEBHOM >KM3HU JUJIsi 0OECHEeUEHHUs
0e30MmacHOCTH MNpHU OOpalleHuu C MNpuOOpaMM M TEXHUYECKHMMM YCTPOMCTBaMH,
COXPAaHEHHUSI 370pPOBbsl U COOJIIOJIEHUST HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKpYXaroUIen Cpee;

e OCYIIECTBIIATh OTOOP MCTOYHMKOB HMH(poOpManuu B VHTEepHETE B COOTBETCTBHH C
3alaHHBIM [IOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUNW M IYTEM
CPaBHEHHUS PA3JIMYHBIX HCTOYHHMKOB BBIIEIATh MH(POPMALUIO, KOTOpas SIBISETCA
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

e HCMOJb30BATh MPU BBINOJHEHUH Yy4E€OHBIX 3aJaHUl  HAYYHO-MOMYJSPHYIO
JTUTEPATYpPy (PU3MUECKOTO COJEp KaHHs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WuTepHer, Biagerb NpuéMaMud KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3
MCTOYHUKOB HWH(pOpManuu (HU3UYECKOTO COACpPKAHUSA, B TOM YHUCIE MyOJIUYHO
JIeNaTh KpaTKhe COOOUIEHUS O pe3yJibTaTaX MPOEKTOB MM YYEOHBIX MCCIEI0BAHUM,
IIPX DTOM TPAMOTHO MCIIOJb30BATh M3YYEHHBIM MOHATUMHBIMA ammapar Kypca
(U3MKH, CONMPOBOXKIATh BHICTYIIJICHUE MPE3EHTALlUEH;

e TIpU BBINOJHEHUU y4E€OHBIX MIPOEKTOB U MCCIEAOBAHUM pacnpenesnsiTb 00s3aHHOCTH
B I'PYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 33Ja4aMHM, CICIUTh 34 BBHINOJHEHUEM
IJlaHa JeMCTBUI, a/JeKBAaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JCSITEIbHOCTD
IpyNIbl, BBICTPAUBAaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBHE, YYHUTHIBASI MHEHHE
OKPYXaIOILUX.

K koH1y 00yuenusi B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI

oTpaxaTh CHOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

e HCIOJb30BATH MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHNE aTOMOB U
MOJIEKYJ, arperatHble COCTOSHUS BEILECTBA, KPUCTAIIMUYECKHE U aMOp(HbIE Tena,
HACBIIIEHHBIA M HEHACBIIIEHHBIM Tap, BJIAKHOCTh BO3AyXa, TEMIIEpaTypa,



BHYTPEHHSISI SHEPTUs, TEIUIOBOM JBUraTellb, 3JIEMEHTAPHBIN 3JEKTPUUECKUHN 3apsi,
AIEKTPUUYECKOE MOJI€, MPOBOJHUKUA U JUAJIEKTPUKH, MOCTOSHHBIA AIEKTPUUECKUN
TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE pACIIMUpPEHUE U CKaTHe, TerJionepenaya, TEIIOBOE
paBHOBECHE, CMayuMBaHUE, KalMWUISIPHBIC SIBJICHUSA, WCIApPEHUE, KOHJICHCAIlus,
IJIaBJI€HUE,  KpUCTaM3anus  (OTBEpAEBaHWE), KWIIEHHE,  TeIulolepenadya
(TemIonpPOBOTHOCTh, KOHBEKIIUS, U3IIYYCHHE), DIEKTPU3ALIMS TEJ, B3aUMOJICHCTBUE
3apsiioB, JEUCTBUSA BIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MTPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
WHIYKIMUS1) 1O ONUCAHUI0 MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3MUECKOE SIBICHUC;

pacno3HaBaTh NPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIIEM MUDE,
B TOM 4Hclie (pU3MdyecKkue SBJICHHUS B NPUPOJE: MOBEPXHOCTHOE HATSXKEHUE U
KalWUSIPHBIC SIBJICHUSI B TPUPOJIEC, KPUCTAUIBI B Tpupoje, uznydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTpUUYECKUE SBJICHUS B aTMocdepe, IJIEKTPUYECTBO KHUBBIX OpPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, APeid MOII0COB, POIb MATHUTHOTO MOJIS ISl KU3HHU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

ONUCHIBATh HW3YUYCHHbIC CBOMCTBA Tel U (U3NUYECKUE SIBJICHUS, UCIOIb3Ys
du3ruecKre BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIUYECTBO TEIIOTHI,
yAellbHasl TEIJIOEMKOCTh BEIIECTBA, VYJAENIbHAs TEIJIOTA IUIABJICHUS, YJIE€JbHAs
TEIIoTa MapooOpa3oBaHMs, yaelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOAGOUIIMEHT
MOJIE3HOT0 JICHCTBUS TEIJIOBOW MAIMHBI, OTHOCUTEIbHAs BIAXXHOCTh BO3]yXa,
ANEKTPUYECKUIN 3apsll, CUjla TOKa, AJIEKTPUUECKOE HANpSHKEHUE, CONMPOTHBIICHHE
POBOJHUKA, yJETBHOE COMPOTHUBICHHE BEIIECTBa, paboTa U  MOIIHOCTH
AIEKTPUYECKOTO TOKA), MPU OMUCAHWUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI
HCTIOJIBb3YEeMbIX BEJIMUUH, 0003HAUCHUS U €IUHULIBI (PU3UUECKUX BETUYUH, HAXOIUTh
dbopMmyIibl, CBSA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU BETUUYUHAMU,
CTPOUTH TpapUKK U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tei, (U3HYECKUE SIBJICHUS M MPOIECChI, MCIOJb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEILECTBA,
MPUHIUI CYNEPHO3UIIMM TIoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHMS
3apsiaa, 3akoH OMa g ydacTka uenu, 3akoH J[xoynsa—JIeHna, 3akOH COXpaHEHUs
SHEPTUU, TIPU ITOM J[aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHCHIBATH €TI0
MAaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PM3UYECKUE TMPOIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyaIuu MIPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYMHHOCIICACTBEHHbBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKUX IIAroB C
omopoil Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHUM, (U3HMUESCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;



pemath pacu€THble 3anadd B 2—3 JEHCTBUS, HCIONb3ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHajM3a YCJIOBUA 3aJauu
3aMUChIBaTh KPATKOE YCIOBUE, BBISBIIATh HEOCTATOK JAHHBIX JJIS PEILIECHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ PEIICHNUs, IPOBOJAUTH PaCUEThI
U CpaBHUBATh IMOJyUEHHOE 3HAYCHHE (PUINYECKOM BEIMYUHBI C H3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh IMPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh MPH IMOMOLIM (U3HUYECKUX
METOJIOB, HCIOJB3ysl  OINUCAHUE  MHCCIEAOBAaHUSA, BBIACIATH  IPOBEPSEMOE
IPEINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPsAKA MPOBEACHUS HCCIIEIOBAHUS,
JIeNaTh BbIBOJIBI;

MPOBOANTH OMBITHI O HAOMIOACHUIO (U3MUYECKUX SBICHUM WM (PUIUIECKUX
CBOMCTB Ten (KamWUISPHBIE SBJICHUS, 3aBUCUMOCTh JAaBJICHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOpPOCTH Ipollecca OCThIBAHMS M HarpeBaHus IpU
M3JIyYEHUH OT I1BETa HU3JIydarouledl (moryonjaronieil) MOBEpXHOCTH, CKOPOCTb
UCIIApEHUsi BOJBl OT TEMIIEPATypbl JKUJIKOCTM M IUIOIAAM €€ MOBEPXHOCTH,
ANEKTpU3alusa TEI W B3aUMOJCHCTBUE AIIEKTPUUECKUX 3apsioB, B3aUMOJICHCTBHUE
INOCTOSIHHBIX MarHWTOB, BU3yaJIM3allMsl MarHUTHBIX I10JE€H MOCTOSHHBIX MarHUTOB,
JEUCTBUAS MAarHUTHOIO TIOJII HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOJBHUIATENsl MOCTOSHHOTO TOKA): (hOpMyIuMpoBaTh MPOBEPSIEMbIC
MPEANOJIOXKEHNU, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOIO 000pYy/I0BaHUA,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh IPSIMbIE U3MEPEHHUs TEMIIEpPaTypbl, OTHOCUTEIBHOW BIAXXHOCTU
BO3/yXa, CHJIbl TOKa, HAaNpPSDKEHUS C HMCIOJIb30BAaHUEM AaHAJOTOBBIX NPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl M3MEPEHUN C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETMYUHBI OT JIPYTOH C
UCIIOJIb30BAHUEM IPSAMBIX M3MEPEHUI (3aBUCHMOCTH COIPOTHBIICHUS MPOBOJHHMKA
OT €ro HJUWHBI, IUIOIIAJM MONEPEUYHOI0 CEYEHUS W YAEIbHOTO COMPOTUBIEHUS
BELIECTBA MPOBOJAHUKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAPSDKEHUS Ha
MIPOBOJIHUKE, MCCIEJOBAHUE MOCIEAOBATEIBHOTO M IMAPAJUIETBbHOTO COEIUHEHHM
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHMs], CIeAys IPEII0KEHHOMY IIaHy, (PUKCUPOBATh Pe3yIbTaThl OJYyYEHHOU
3aBUCUMOCTH B BHUAE TaOMuIl W TpaduKoB, Je€jaTh BBIBOJABI MO PE3YJIbTaTaM
UCCJIeIOBAHUS;

MIPOBOANTH KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEJIUYUH (yAeTbHas TeIIOEMKOCTD
BEIIECTBA, COIMPOTUBJICHHE NPOBOJHMKA, pabOoTa M MOIIHOCTb 3JIEKTPHUUYECKOTrO
TOKA): TJIAHUPOBATh U3MEPEHUS], COOMPATh FIKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIYS
PEISIOKEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAYCHUE BEITUYUHBI;

coONoIaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH mpu pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHCAHHUSA (B TOM YHCIE: CUCTEMAa OTOIUICHHS IOMOB,



TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETp, BOJBTMETpP, CUETUYHUK AIIEKTPUUECKOU
SHEPTUH, HIIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHI
(mpuMepsbl), IEKTPUUYECKUE MPEIOXPAHUTEIH, AIEKTPOMATHUT, AJIEKTPOJIBUraTENb
IOCTOSTHHOTO TOKAa), HMCHOJB3ysl 3HAHMS O CBOWCTBAX (DU3MUECKUX SIBICHUH U
He00X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENbHbIE MPUOOPHI O
CXeMaM U CXEMaTU4YHbIM pPUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, THUIPOMETP, JBHUraTeilb BHYTPEHHEIO CrOPAaHMs, JJIEKTPOCKOIL,
peocTaT), COCTaBIATb CXEMbl JJIEKTPUYECKUX LENeil ¢ MOCIeNOBATEIbHbIM U
NapajuyieIbHbIM COEIMHEHHEM JJIEMEHTOB, pasjinyas yCIOBHbIE O00O3HAYEHHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIEH;

OPUBOJAUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O MpUMEpPax) MPaKTUYECKOTO
UCIIOJb30BaHUs (PU3MUECKUX 3HAHUM B IOBCEAHEBHOW KU3HU JUIsl OOECeueHUs
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsl 3J0pOBbSI MW COOJIOJEHUS HOPM DSKOJIOTMYECKOTO TMOBEAEHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIATh MOUCK HMH(popmanuu (usnyueckoro cojaepxkanuss B HtepHete, Ha
OCHOBE HMMEIOIIMXCA 3HAHUM WM IIYTEM CPABHEHUS JOIOJHMUTEIBHBIX HCTOYHHKOB
BBIJICIATh MH(OPMAIUIO, KOTOpas SBISIETCS MPOTHUBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BHINOJHEHUM YYEOHBIX 3aJaHUA  HAYYHO-TOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COACp)KaHUsS, CIPAaBOUYHBIE MaTepuaibl, PECYpPChl CETH
WuTepHer, BiaaeTb NpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M KpPAaTKHE YCTHbIE COOOUIEeHUs, 00001Ias
MH(POPMAIUIO U3 HECKOJIBKUX HCTOUYHUKOB (PU3NYECKOTO COAEPIKAHUS, B TOM YHUCIIE
nyOJIMYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHOM WM  HCCIEN0BATENbCKON
NEATEIBHOCTH, IPU O3TOM TPAMOTHO MCIIOJIb30BaTh WM3YYEHHBIM IOHATUHHBIN
anmnapart Kypca (pU3MKU, CONPOBOXKAATh BHICTYIUICHHE MPE3EHTALINEH;

IpU BBINIOJIHEHUH YYEOHBIX IMPOEKTOB W HCCIEAOBAaHUN (DU3UYECKUX IPOLIECCOB
pacnpeenaTb 00513aHHOCTH B TPYIINE B COOTBETCTBUH C IOCTABICHHBIMU 3a/1ayamH,
CIIEIUTHh 32 BBINOJHEHHWEM IUIaHa JEHCTBUA M KOPPEKTUPOBATh €ro, aaeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TIPYMIbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJEICTBUE, POSBIISASl TOTOBHOCTh pa3peiiarb KOHQIUKTHI.

K xoniy o6y4yenust B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

WCIIOJB30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TO4YKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JBIKEHHS,  Achopmarus (ympyrasi,
IlacThyeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE, HEBECOMOCTh U
Meperpy3ku, MEHTP THKECTH, a0CONIOTHO TBEPAOE TEJO, LEHTP TSHKECTU TBEPIOTO
Tela, PABHOBECHE, MEXaHWYECKHE KoOJeOaHWs W BOJHBI, 3BYK, WH(pa3ByK W
yJIbTPA3BYK, AJICKTPOMArHWTHBIC BOJIHBI, IIKajda A3JEKTPOMArHUTHBIX BOJIH, CBET,



OJMM30PYKOCTh M JadbHO30PKOCTh, CIEKTPhl MCIYCKaHHWS M TOTJIOIIEHUs, aib(da,
0eTa- 1 raMMa-U3Iy4eHHsI, U30TOIIbI, S/IepHAsi SHEPTeTUKA;

pa3nuyath SBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE  MpPSMOJIMHEHHOE  JBW)KEHHME, CBOOOJHOE MaJieHUE  Tedl,
PaBHOMEpPHOE [BHKEHHE I10 OKPYKHOCTH, B3aHUMOJECHCTBHUE TE€J, PEAKTHUBHOE
IBIDKEHUE, KojiebaTelbHOe ABIKEHNE (3aTyXaloliue W BHIHYKICHHBIC KOJIeOaHus),
pE30HAHC,  BOJIHOBOE  JBW)KEHHME,  OTPAKEHUE  3BYKAa,  IPSMOJIMHEHHOE
pacnpoCcTpaHEHHE, OTpPaKEHHWE U TPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXKEHUE CBETA, pa3JioKeHUE OEJoro CBeTa B CHEKTP U CIOKEHHE CIEKTPaJIbHBIX
LBETOB, JHCIEpPCUA CBETa, €CTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa U3JyYEHHs) N0 ONUCAHUIO MX XapaKTEpPHBbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM MUpE
(B TOM umncne QuU3nyYecKHe SIBJICHUS B MPUPOJIE: NPUIMBBI U OTIUBBI, JBHKEHUE
maHeT CoOJIHEYHOM CHCTEMBI, PEaKTUBHOE JBW)KEHHE JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CECMHYECKUE BOJHBI, IyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBJICHHS B NPUPOJE, OMOIOrHMYecKoe JIeiCTBHUE
BUIMMOIO, YJIbTPa(uOJIETOBOTO M PEHTICHOBCKOIO W3JIyYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHE JTYyYH, PAIHOAKTUBHOE U3Iy4YE€HHUE MPUPOIHBIX
MUHEpAJOB, AEHCTBUE DPAJIMOAKTUBHBIX HM3JIYyYEHUU HA OpPraHU3M 4eJIOBeKa), MpH
ATOM MEPEBOJUTH MPAKTHUYECKYIO 3a/Jauy B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE
CBOICTBa (IpU3HAKK) PUINUECKUX SIBJICHUII;

OMUCHIBATh HM3YYEHHbIE CBOWCTBA Ten U (U3UUECKUE SIBJIICHUS, HUCIHOJb3Ys
¢u3nueckue BENMYMHBI (CpeOHsii W  MIHOBEHHass CKOPOCTh Tena  MpHu
HEPaBHOMEPHOM JIBIXKEHHH, YCKOpPEHHUE, MepeMEIEHue, MyTh, yrioBas CKOPOCTb,
CHJIa TPEHMs, CUJia YIIPYTrOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHus, BEC
TeJNa, HMITYJIbC Tela, HMIIYJbC CHJIbl, MEXaHMueckas paboTa U MOIIHOCTbD,
MOTEHIMANbHAs  SHEPTrUs  Tela, TMOJHATOIO HaJl MOBEPXHOCTHIO  3EMIIH,
MOTEHIMANbHAS DHEPrusl CXKATOM NPYXKUHBI, KUHETUYECKAsl DHEpPrus, IOJIHAs
MEXaHWYecKas SHEprus, NepuoJ M 4acToTa KoJieOaHWM, JIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTelb INPEJIOMIIEHUS CpEAbl), IPH
OMHCAaHUU MPABWIBHO TPAKTOBAaTh (DU3MUECKUH CMBICI HCIOJIb3YEMbIX BEJIUYMH,
000O3HAaUeHUs W €IMHMIBl  (PU3NYECKUX  BEIWYMH, HAXOAUTh  (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMUYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHE SBJICHHUS W TPOIECCHI, HCIOJIb3YS
3aKOH COXpPAaHEHWs DJHEPruu, 3aKOH BCEMHUPHOIO  TATOTEHHS, MPHUHIIMII
CYTEPIIO3UILIMU CUJI, TPUHIIUI OTHOCUTENIbHOCTHU [ anuies, 3akonsl HploTOHA, 3aKOH
COXpaHEHUs HMITYyJIbCa, 3aKOHbl OTPAKEHHUS M TPETOMIICHHMS] CBETa, 3aKOHbI
COXpaHEHUs 3apsI0BOIO M MAacCOBOTO YHWCEN NMPHU SAEPHBIX PEAKUMSIX, IPU 3TOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allUChIBaTh €r0 MaTeMaTHYeCcKOe
BBIPAKEHUE;



OOBSACHATH (PM3MYECKUE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIIBIATH  MPUUYUHHO-
CJIEICTBEHHbBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpOi Ha
2-3 U3yYEeHHBIX CBOMCTBA (IU3MYECKUX SIBICHUH, (PU3NUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJaud (ONMUpAIOMIMECS Ha CHUCTEMY U3 2—-3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI ¥ (OPMYJIbI, CBSI3bIBaIONIME (PU3NUYECKHE BEIMYUHBI: HA OCHOBE
aHaJM3a yCIIOBUA 3a/1aud 3aMlKChIBATh KPATKOE YCJIOBHUE, BBISBISTH HEAOCTAIOIINE
WM W30BITOUYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE s
perieHus, MPOBOAWTH pPACYEThl W OICHHUBATh PEATUCTUYHOCTH IMOJYYCHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh IMPU MOMOIIU (PU3NYECKUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHCAHME  HUCCIEAOBAHUS, BBIIETATH  IPOBEPSIEMOE
MIPEANOJI0KEeHNEe, OIICHUBATh TPABWIBHOCTh TOPSJIKA MPOBEACHUS HMCCIIECIOBAHUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOIOACHHUHN U OTIBITOB;
MPOBOJIUTH OMBITEI TIO HAOMIONCHUIO (DU3UYCCKUX SBJICHUA WIH (U3HICCKUX
CBOMCTB Ten (M3ydeHHe BTOpPOTo 3akoHa HploTOHA, 3aKOHA COXpaHEHUsS! HYHEPTHUU,
3aBUCUMOCTh MEpuoja KojeOaHWil NPYKUHHOTO MasTHUKAa OT MAacchl Tpy3a H
KECTKOCTU TIPY)KWHBI W HE3aBUCHMOCTh OT aMIUIUTYIbl MalblX KOJCOaHMIA,
MPSMOJIMHEMHOE PAaclpOCTPAHEHUE CBETa, Pa3IoKEHHE OEIoro CBeTa B CIEKTP,
U3Y4YCHHE CBOWCTB H300pPaKEHHsI B IIJIOCKOM 3€pKajie W CBOMCTB HM300paKeHUs
npeaMeTa B coOuparonieil TuH3e, HabJtoIeHUe CIUIONTHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYCHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUS, OTMMCHIBATH XOJI OTBITA U €r0 PE3YNIbTAThl, (HOPMYIUPOBATH BHIBOIHI;
MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPCHUM, OMpEesss CpeaHee
3HAUCHUE H3MEPSIEMON BEIMUYMHBI ((POKYCHOE PACCTOSTHUE COOWpAIOIIEH JIHH3BI),
000CHOBBIBaTh BBIOOD criocoOa u3MepeHus (M3MepUTEIHLHOTO Mprubopa);

MIPOBOJIUTH MCCEAOBAHUE 3aBUCHUMOCTEH (DM3NUCCKUX BEJIUYHMH C UCIIOJIh30BAHUEM
MPSAMBIX HM3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHH TIPH PaBHOYCKOPECHHOM
JNBIKCHUU O€3 HauyadbHOW CKOPOCTH, IMepuoja KojJeOaHuW MaTeMaTH4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU YTJIa OTPAXKEHUS CBETA OT yIJia MaJCHUs U
yria  TOpeloMJIGHHsT OT  yIyla  TaJieHus): IUIaHUpOBaTh  HCCIEIOBaHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pPE3yJIbTaThl MOJYyUYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B BUJIC TAOIUI U TpadUKOB, JIeJIaTh BHIBOJIBI 110
pe3ynbTaTam HCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIUYUH (CPEHHsISI CKOPOCTh H
YCKOpPEHHE Teja TMpPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, )KECTKOCTh MPYKUHBI, KO3YPOHUIIMESHT TPEHHUS CKOJIBKEHUS, MEXaHUYECKast
paboTa ¥ MOUIHOCTb, 4YacToTa M TMepUoj KojeOaHW MaTeMaTH4YeCKoro M
MPY>KUHHOTO MasTHUKOB, ONTHYECKasi CHJIa COOMparoiel JIMH3bI, PaJHOaKTHBHBIN
¢oH): TUTAHWPOBATH H3MEPEHUS, COOMpATh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPECHHUS, CIICTYs MPEII0KCHHON WHCTPYKIIMH, BBIYMCIATh 3HAUCHHE



BEJIMYMHBl M AHAIM3HPOBATH IIOJYYEHHBIE PE3YyIbTaTbl C YYETOM 3aJaHHOM
IIOI'PELIHOCTA U3MEPEHNN;

coONoIaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU HM3YYCHHBIX (DU3HMUECKHX MOJENel: MaTepuaibHas
TOYKa, a0COJFOTHO TBEPAOE TEJIO, TOYCUHBIN MCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIETb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM HAa HMX ONHCaHUs (B TOM 4YHUCJE: CHUAOMETP, IaTYUKU
IIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHUS, PAaKeTa, 0JXOJIOT, OYKH, IIEPUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3MMETp, Kamepa
BuiibcoHna), UCTIOb3ysl 3HaHUS O CBOMCTBAX (PU3WYECKUX SIBJICHUN M HEOOXOIUMBIE
du3nyuecKre 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHHMYECKUX
YCTPOMCTB, HW3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPH
pelIeHr Y4eOHO-NIPAaKTUYECKUX 3aJay, ONTUYECKHE CXEMBbl [JIsl MOCTPOCHHS
N300pakeHH B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

OPUBOJUTH TPUMEPHl (HAXOIUTh HH(POPMALUIO O TMpUMEpax) MPaAKTUYECKOIro
UCIIOJIb30BaHUs (PU3NYECKHX 3HAHUM B TOBCEAHEBHOM >KM3HU Il 0OECreueHUs
0e30macHOCTH MpU OOpalleHHH ¢ OpudopaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUsI 370pOBbsi U COOJIIOJIEHUST HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKPY’KaIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HHpopManuu (Qusndeckoro cojaepxxkanuss B HHrepHere,
CaMOCTOSTENbHO (POPMYJIHPYs] MOUCKOBBIA 3aMpOC, HAXOAUTh MYTH ONpPEAeTICHUs
JIOCTOBEPHOCTH TOJIy4YEHHOM HHQOpMAIlMM Ha OCHOBE MMEIOIIUXCS 3HAHUU U
JOIIOJTHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh TPH  BBHIMIOJIHEHUHM YYEOHBIX 3aJaHMi  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpPy (PU3MUECKOTO COJEp)KaHHs, CIPABOYHBIE MaTepHallbl, PECYpPChl CETH
WNurepHer, BiageTh nOpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/l1aBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpPMAIIUN W3 HECKOJIbKUX HCTOYHUKOB (PH3UYECKOTO COMEpkKaHUs, MyOIMIHO
MIPEACTABIIATh PE3YJIBTAThI POEKTHOW WIIM UCCIIEIOBATENICKOM AEATEIBbHOCTH, IPH
3TOM TIPAMOTHO WCIOJIB30BaTh W3YyYECHHBIM MOHATUMHBIN amnmapar u3y4aemMoro
pasnena (U3MKK U CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTaluuell ¢ ydé€rom
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.
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Uroro no pazaeny 5
Paznea 3. /IBu:keHue v B3auMo/ieiicTBHE TeJl
31 MexaHudeckoe 3 bubnmoreka IJOK
JIBIDKEHUE https://m.edsoo.ru/7f416194
39 Huepuus, macca, 4 1 Bubnmnorexa [JOK
" | MIOTHOCTH https://m.edsoo.ru/7f416194
3.3 | Cuna. Buagt et 14 ! 2 ﬁﬁgff/ﬁi‘éﬁ?ﬁ7f4l6194
Wroro no pazaeny 21
Pasnen 4. laByienue TBEPABIX TeJl, >KUIAKOCTEH U ra3oB
Hasnenue. Ilepenaua
41 JIaBJICHUs TBEPABIMU 3 Bbubnmnorexa [JOK
TellaMH, )KUJIKOCTAMU https://m.edsoo.ru/7f416194
U ra3aMu
bubmmoreka [IOK
4.2 | Jlapiienne XHAKOCTH > https://m.edsi.ru/7f4l6194
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3
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porp 0 e padoTnl e padoTnI pecype

Pasznen 1. Mexannueckue siBJeHUSA
Mexanuueckoe
P —_— bu6nmmoreka [IOK

1.1 8 1 https://m.edsoo.ru/7f41a4a
CIIOCOOEI €T0 6
OITUCAHUS -
BzaumoneiictBue Bubmmoreka HOK

1.2 21 1 3 https://m.edsoo.ru/7f41a4a
TEI 6
3aKOHEI bubnunoreka LIOK

1.3 9 3 https://m.edsoo.ru/7f41a4a
COXpaHEHUs 6

Wroro no pazneny 38

Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
Mexann4ueckue Bubmorexa HOK

2.1 6 3 https://m.edsoo.ru/7f41a4a
Koe0anus 6
Mexanndeckue Bubnnorexa [JOK

2.2 7 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6

Hroro no paszneny 13

Pa3nes 3. DjeKTpOMarHuTHOE NoJie U DJIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHUTHO
e oI epn bubmnoreka IIOK

3.1 5 2 https://m.edsoo.ru/7f41a4a
AIEKTPOMArHUTHBI 6
€ BOJIHEI =

Wroro no pazneny 5

Pa3znen 4. CBeToBbIC SIBJEHUS
3aKOHBI bu6nunorexa LIOK

4.1 | pacupocTpaHeHus 5 2 https://m.edsoo.ru/7f41ada
CBETA 6
JInH3BI B bubnunorexa LIOK

4.2 | ouTnyeckue 5 3 https://m.edsoo.ru/7f41a4a
pUOOPBI 6
Paznoxenune bubnunorexa LIOK

4.3 | Oenoro cBera B 3 2 https://m.edsoo.ru/7f41a4a
CIICKTP 6

Htoro no paszneny 13

Pasznen 5. KBanTOBBIC ABJICHUS

51 Hcnyckanue u ’ 1 bu6muoreka [JOK

) MOTJIOIIIEHNE CBETA https://m.edsoo.ru/7f41a4a




aTOMOM 6
CTDoCHIE but6mmoreka [IOK
52 P 5 1 https://m.edsoo.ru/7f41a4a
aATOMHOTO siIpa 6
bubnunoreka LIOK
5.3 | SlnepHble peakiuu 5 1 1 https://m.edsoo.ru/7f41a4a
6
Utoro no pazgeny 12
Pasznea 6. [loBTOpuTEIHH0-00001IAI0 NI MOYJIb
[ToBTOpEHUE N
00001IeHE bubnunoreka LIOK
6.1 | comepkaHus Kypca 5 2 https://m.edsoo.ru/7f41ada
¢usukwm 3a 7-9 6
KJ1acc
Htoro no pazneny 5
OBIIEE
KOJIMYECTBO
YACOB IIO 86 3 27
ITPOI'PAMME
IMPOBEPSEMBIE IIPE/IMETHBIE PE3YJbTATBI OCBOEHUS

OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMbBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA
7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1.1 HCIIOJIB30BAaTh U3yUYEHHBIE MIOHATHUS
- pa3ianyaTh SBJICHUS IO ONHCAHUIO UX XapaKTepHBIX CBOWCTB M Ha
. OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBIICHUE
pacrno3HaBaTh NPOSBIEHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
13 OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYecKue SBICHHUS B MPHUPOJIE,
' IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH
CyIIeCTBEHHbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUIN
ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
1.4 TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYHH, HX
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEll, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUld [PaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh IPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHue u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemiath pacu€THbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHUS 3aJladyd  3alliChbIBaTh KPATKOE YCIOBHUE, IOACTABIISATh
buznyeckue BeNUYMHBI B (OPMYJIIBI M MPOBOJUTH PAcuéThl, HAXOAUTH
CIIpaBOYHbIC JaHHBIC, HEOOXOIMMBIE JJI PEIIeHUs 3a/1a4, OIICHUBATh

PCaIUCTUIHOCTD HOHy‘ICHHOfI (bHSH“IGCKOfI BCIINYHMHBI

1.8

1.9

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEIIUTh IPHU I[OMOIIU
¢u3n4YecKUX METOJOB, B ONHCAHWUU MCCIEJOBAHUS  BBIICIATH
IIpOBEpsiEMOE  MpPEANONOXKeHHe  (TUHoTe3y),  paziudarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pe3ynbTaT, HAXOJIUTh OLIMOKHU B

XO0J¢€ OIIbITa, ACJIAaTh BBIBOLI 110 €0 pE3yjibTaTaM

IPOBOAMTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3nueckux  CBOMCTB  Tel:  (OpMyaupoBaThb  IpOBEpsieMble
NPENIIOJIOKEHNs, CcoOUpaThb  YCTAHOBKY M3  IPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3alliuCbIBATh X0/ OIIbITa U (I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

BBITNIOJHATh NPSAMBIE U3MEPEHHs C HCIIOJIIB30BAHMEM aHAJOIOBBIX H
u(poBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPETHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPYrOM C HCIOJNb30BAHUEM TMPSAMBIX HW3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO MCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBINOJIHATh U3MEPEHHUS], CIENYS MPEII0KEHHOMY IIJIaHY,

(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX




1.12

BEJIMYUH B BUJIE NIPEIOKCHHBIX TaOIHI] U TPAPUKOB, J1eJIaTh BHIBOIBI

10 pe3yJibTaTaM MCCIIEA0BaHUS

MPOBOANTH KOCBEHHBIC H3MEpEHUs (PU3UYECKHX BEIUYHH, CIEHYs
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHHU coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUMCISATH 3HAUYEHHE HCKOMOM

BCIIMYHHBI

1.13

1.14

1.15

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

YKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JCUCTBUS H3YYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOWCTB C MOMOUIbIO UX OIMCAHMUS,
UCIIONB3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBICHUN U
HEo0X0uMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOIUTH TMPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
IIPAKTUYECKOI'0 UCIIOJIb30BaHMsI (PU3NYECKUX 3HAHUM B MIOBCETHEBHOM
KU3HU g oOecriedeHHs O€30MacHOCTH TMpU  OOpallleHuu C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B oxpy;xammeﬁ cpeac

1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB HH(bOpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM TIOMCKOBBIM 3aIlipoCcoOM, Ha OCHOBC
UMCTIOIINXCA 3HaHUM H HYTéM CpaBHCHHUA PA3JIUYHBIX HCTOYHUKOB
BBIJCTIATDH HHq)OpMaHHIO, KOTOpas SABJISACTCA HpOTHBOpG‘IHBOﬁ 20048

MOXET OBITh HCHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAyYHONIONYJISIPHYIO  JIUTEpaTypy  (QU3WYECKOro  COAEpIkKaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaaeTh
npruéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLuu

13 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIepKaHUsl, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX WCCICIOBAHUM, TPH ITOM
rPaMOTHO HCIIONb30BATh M3YUEHHBIM MOHATUUHBIN amnmapaTr Kypca

(bu3HKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaluel

IIPY BBHITIOJTHEHUH Y4€OHBIX MMPOEKTOB M UCCIIEI0BAaHUIN paclpeeiaTh




0053aHHOCTH B rpymnme€ B COOTBETCTBHUH C IIOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa l[GfICTBPIﬁ, aJICKBAaTHO OLCHHBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINIBI, BBICTPAMBATh
KOMMYHUKATHBHOC BBaHMOI[eﬁCTBHe, YUYUTBIBAA MHCHUC

OKPYXKaIOIINX




8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

HCIIOJIB30BaTh IMOHATHA

pa3jinyaTtb SABJICHUA M0 OMHMCAHUIO HUX XapPaKTCPHBLIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/IBI/ILI€CKO€ SIBJICHUC

1.3

1.4

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHWU TPABHIIBHO
TPaKTOBaTb  (PU3MYECKMI  CMBICI  HCHOJB3YEeMBIX  BEJIHWYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

1.7

1.8

XapaKTCpHU30BaATb CBOMCTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

O00BACHATH (hHU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUHMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMmyIbl, cBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHaIM3a
YCIIOBUS 314X 3alIMCHIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuéThl U CPaBHUBATH
MOJydeHHOE 3HaueHue (U3MYECKOW BEMUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU OMOIIA




(I)I/ISI/I‘ICCKI/IX METOJO0B, UCITIOJIB3Ys OIIMCAHHUE UCCIICAOBAHUS, BBIACTIATH
MMPOBEPACMOC TMPCAIOJIOXKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAKa

IMPOBEACHUA UCCIIEA0BaHMA, ACJIaTh BBIBOIABI

1.9

1.10

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WM
bu3MYecKuXx  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpsEMbIC
OPEINONOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  INPEIIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI

BBITIOJIHSATH TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEIIHOCTH

NPOBOJIUTH  HCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOMH
BEJIMYMHBI OT JApPYrod C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBAaTh HCCIIEOBAHKUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cienysd  IpeUIOKEHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH B BUJE TaOJHII U TpaduKoB,

ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCICAOBaHUA

1.12

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa Hpel[HO)I(GHHOﬁ HHCTPYKLIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30IMacHOCTH Ipu pa60Te C

1ab0paTOpHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHHMA O CBOMCTBaX (PU3MUYECKUX SBJICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I Mo CX€MaM U CXCEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMbI
SJICKTPHUICCKUX Lielleil ¢ IIoCIeaoBaTelbHBIM U napalJICJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinyas YCJIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lenei

1.16

OPUBOANUTH TpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpalleHHuH ¢

npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U




COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpefie

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOI

WCIIOJIb30BaTh TPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIUTEPATypy (DHU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMaAMU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIMU U3 OJIHOM

3HAKOBOM CHUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMSI,
0000mas wHPOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3MYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABISATH PE3YIbTAThI
MPOCKTHOM WMJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIB30BaTh H3y4YEHHBIM NOHATUMHBIMN anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CIECIUTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM UM  KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIQJ, B JESATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemarh KOH()IUKTHI




9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

HCIIOJIb30BATh U3YYCHHBIC TOHATUS

pa3jinyaTtb SABJICHUA M0 OMHMCAHUIO HUX XapPaKTCPHBLIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/IBI/ILI€CKO€ SIBJICHUC

1.3

1.4

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHWU TPABHIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

1.7

1.8

XapaKTCpHU30BaATb CBOMCTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

O00BACHATH (hHU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIBbI 2 — 3 H3Y4YEHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacu€THble 33Jauyu (omuparouiyecss Ha cucTeMy u3 2 — 3
YpaBHEHMIi), HCHONB3ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABISATH HEIOCTAIOIIME MU
M30BITOYHbIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIS pelleHusl, IPOBOJUTH PacuéThl M OLEHHBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3HaUeHUs (PU3UYECKOI BEIMYMHBI

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MNpPU MOMOIIU




1.9

(1)I/I3I/I‘ICCKI/IX MCTOOAO0B, MCIIOJIB3Yys OINMHMCAHUEC HMCCICOOBAHHsA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOXKCHNUEC, OLCHMWBATH IIPABUJIBHOCTL IIOPAAKA
IMPOBCACHUSA HCCICAOBAaHWA, [AC€JIIaTb BbBIBOJbI, HWHTCPIPECTUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
(HU3MUYECKUX CBOWMCTB TEJI: CAMOCTOSATENLHO COOMpPATh YCTAHOBKY M3
n30bITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.12

NPOBOJUTh TPH HEOOXOIMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
ompenenss cpenHee 3HAUCHHE H3MepseMON BelnW4YMHBI ((POKycHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (U3MEPUTENBHOIO IpUbopa)

NPOBOJUTH HCCIENIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYUH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUil: IUIAHUPOBATh MCCIEJOBaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (HKCHPOBATh pPE3YJIbTATHI
HOJYYeHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIHU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 11O pE3yJIbTaTaM UCCICAOBAaHNA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIIbBHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, CIEeAysd MPEUIOKEHHON WHCTPYKLIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJYYCHHBIC

PE3yIbTaThI C y‘léTOM 3aJJaHHOM MOrpeIIHOCTHU H3MepeHHI>i

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOpHBIM 000PYIOBaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3UYECKUX MOJENEH:
MaTepHaibHas TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX ONUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBJICHUH U HEOOXOauMble

¢bu3nyecKkrue 3aKOHOMEPHOCTH
HCII0JBb30BATh CXEMBI u CXEMAaTUYHBIC PUCYHKH HN3YUCHHBIX

TCEXHUYCCKUX YCTPOﬁCTB , HU3MCPUTCIIBHBIX HpI/I60p0B n

TEXHOJIOTHYECKHUX IPOLIECCOB MPH PELICHUH Y4eOHO-TPaKTHUECKUX




1.17

1.18

1.19

1.20

3aaa4, ONTHYCCKUEC CXEMBI I ITOCTPOCHUA H306pa}KeHHﬁ B IIJIOCKOM

3epkajie u coOuparoIeii T1uH3e

NOPUBOANUTH TNPHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MPHUMEPax)
NPAKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHHI B MTOBCEAHEBHOMN
KU3HU g obOecriedeHusi 0€30MacHOCTH TpuU  OOpamieHuu ¢
npudopaMH ¥ TEXHHYECKHMH yYCTPOWCTBAMH, COXPAHEHHS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cperie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HUIECKOTO COACPKAHMS B CETH
WuTepHer, camocTOsTeNbHO (GOpMYyIupysh TOUCKOBBIA  3ampoc,
HAaxOJUTh MYTH  ONpPEACNICHUS  JIOCTOBEPHOCTH  MOJYUYEHHOMU
uH(pOpMallMM Ha OCHOBE HMMEIOMIMXCS 3HAHWM M JOTMOJIHUTEIbHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh TPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIUTEPATypy (DHU3MYECKOro CoJep)KaHus, CIPaBOYHBIC
Marepuaibl, pecypchl cetu uTepHer; BiIajgeTh npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM €3 HECKOJIBKUX HWCTOYHUKOB (PU3UIECKOTO
coJiepXKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCJIEIOBATENIbCKOM  JAESATEeNbHOCTH, HpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszeia
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE IMpE3eHTAalUeld ¢ Yy4ETOM

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

MPYU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MIPOLIECCOB PACHPENeNITh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JESITENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSBISII ~ TOTOBHOCTh

pa3pemniaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@dusuka — Hayka O TMpHUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckue SABICHUA: MEXAaHHYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@duznyecknue BenWYMHBL. V3Mepenue  (uzmUecKux
BenuuuH.  Dusmyeckue  npudopsl.  [lorpemHocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

1.4

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HA0I0IaEMOTO SIBJICHUS

Onucanne PU3NYECKHUX SBJICHUM C TOMOIIBIO MOIEIIEH

1.5

[TpakTyeckue paboOTHI:

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue temmepaTypsl MpHU MOMOIIM KHJIKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

2.2

2.3

24

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
OneIThl,  N0Ka3bIBAOIIME  JUCKPETHOE  CTPOCHHE
BEIIIECTBA

JBuxenne yactun BemiectBa. CBsI3b  CKOPOCTH
JBIDKEHMS] YacTHL ¢ TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, T dysus

B3aumopeiicTBie yacTHIl BELLIECTBA: IPUTSKEHUE U
OTTaJIKWBaHUE

ArperaTHble COCTOSIHMSI BEIL[ECTBA: CTPOCHHME TIa30B,
KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX)  TEIl.

BzanmocBs3b MCKOY CBOMCTBaMM BCIIECTB B pPa3HbIX




2.5

2.6

arperaTHblX COCTOSAHHUAX H HX aTOMHO-MOJICKYJISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI

[TpakTuyeckue paboOTHI:

Onenka jauameTrpa aToMa METOAOM  psioB  (c
UCToNIb30BaHueM Gotorpaduit).

OnbIThl 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI o 00OHapyKEHUIO JEUCTBUSA cuil

MOJICKYJISIPHOTI'O ITPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
32 Cxkopoctb. CpenHsisi CKOPOCTb IIPU  HEPABHOMEPHOM
' JBUXKEHUH. Pacy€r myTu 1 BpeMeHU JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneictBue
3.3 TeJ KAaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
Y [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €JMHHIIe 00bEMA BEILlECTBA
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIECHCTBHUS TEI
3.6 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cunbl c
' MOMOUIbIO AUHAMOMETPA
37 SIBnenue tAroreHus u cwia TsokecTu. Chia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHue CKOJIbXKEHUS U TPEHUE IOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxxeHue cui, HaNpaBJICHHBIX 110 OAHOM IPSMOM.
' PaBHOpelicTBYIOIIASA CHIT
[TpakTiueckue paboOThI:
OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
310 (mapuka B KUAKOCTH, MOJENIU  DJIEKTPUYECKOIrO

aBToMoOmIs u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIBKEHHS Opycka WJIH IIapuka TI0

HaAKJIOHHOM IIJIOCKOCTH. OHpe)ICJ'ICHI/Ie IIJIOTHOCTH




TBEPJIOTO Tena. OnblITHI, JEMOHCTPHUPYIOIUE
3aBHCUMOCTh pacTshKeHUs (AedopMariu) MmpyXHHbBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIIpHUKaCarOIUXCa HOBGpXHOCTCfI

dusndeckre SIBICHUA B IIpupoac: IMpUMEPbI ABHKXCHUA C

3.11 pPa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOU IPUPOJE,
JICMCTBUE CUITBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuueckre ycTpoucTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEHN 1 T'A30B

4.1

4.2

4.3

I[aBJ'IeHI/IC TBépI[OFO tena. CrocoObl YMCHBUICHUS U

YBEIIMYCHUS JABICHUA

JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
TeMnepaTypbl

Ilepenava naBieHHs] TBEPABIMHM TEIAMM, KUAKOCTIMU U

razamu. 3axkoH Ilackans. [TneBMaTHUYeCcKHEe MallTHHEI

4.4

3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
IM'uapocratudeckuit mapagokc. CooOmaronmecs cocyabl.

FanaBaneCKHe MCXaHU3MBbI

4.5

4.6

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUSI BO3AYHIHON 00070uku 3emuin. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne armocdepnoro napnenus. I[IpubGopsr mis

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA

4.7

4.8

4.9

JlefictBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Tesno. BelTankuBatromas (apxumenoBa) cuila. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxomnnaBanue

[TpakTiueckue paboOThI:

HccrnenoBaHne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa MOTrpYy)KEHHONM B JKHUIKOCTH 4YacTH TeJja.
Ornpenenenrie BHITAIKMBAIONICH CUJIBI, IEUCTBYIOIIECH Ha

TE€NO, NOrpyXEHHOoe B  JKHAKOCTb.  [IpoBepka




4.10

4.11

HE3aBHCUMOCTH BBITAJKUBAIONIEH CHUIIbI, JAEHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B MKUJKOCTh YAaCTU Tejla U OT IIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOAKA M  ONpeaelieHue  e€

rpy30N0AbEMHOCTH

du3znueckue SABJICHUSA B npupoac: BJIMSHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKHBOM OpraHusM, IJIaBaHUEC

pBIO

TexHu4eckne YCTPOWCTBA: COOOIIAIOMIMECS COCY/IBI,
YCTPOMCTBO BOJAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAacoC,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT'UA

5.1 Mexanuyeckas pabora
5.2 MexaHnndeckast MOIIIHOCTD
53 [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' I10CKOCTh. [IpaBuio paBHOBecHs phlyara
54 [TpumeHeHue paBuiia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
5.5 M0JIE3HOTO nercTBUS MEXaHHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuueckass SHEpPrus. 3aKOH H3MEHEHHS U
' COXpaHEHHsI MEXaHUYECKOW YHEPTHH
[TpakTudeckue paboThI:
###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU
- paBHOMEPHOM JABI)KEHHUU Tella IO TOPU30HTAIBHOU

nosepxHoctu. MccnenoBanue yciaOBHM — PaBHOBECHS
peiuara. Msmepenne KIIJI HakIOHHOM MNJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUST MEXaHUYECKON IHEPTUU




dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
4esi0BeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABWXKHBIA U
5.11 HETOABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHMUS
paszeJia 3JIeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUM CTpOEHHUs BemlectBa. Macca U pa3mepsl
' MoJieKyJ.  OmbIThl,  HOATBEP)KJAIOIINE  OCHOBHBIE
I0JIOXKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO U ra3oo0pa3zHOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u aMopgHBIC
Telna
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6 6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxxaTue
66 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
67 Buytpennss sueprusa. CrnocoObl H3MEHEHUs! BHYTpPEHHEH
' SHEpIuu: Tersonepeaada U CopepiieHue padoTbl
63 Bunel temonepenayn: TEMIONPOBOJHOCTb, KOHBEKIIUS,
' U3ITy4yeHue
KonnuectBo  TemioTel.  YaenbHas — TEIJIOEMKOCTh
6.9
BelIecTBa
TemsmooOMeH u TemIoOBO€ paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca




6.11

IInmaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKUX BCIICCTB.

y,I[CJ'IBHaﬂ TCIIJIOTA IJIaBJICHUA

6.12

6.13

[TapooOpazoBanne u  KoHAeHcanus. Vcmapenue.
Kumnenne. VYpaenpHas  Temnora  napooOpa3oBaHMUSL.
3aBUCUMOCTb TeMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro

JaBJICHHUA

BnaxunocTts BO3yXa

6.14

BHGPFI/ISI TOIIJIMBA. yI[CJIbHaSI TCIIOTA CropaHusia

6.15

[Mpuanumnel  pabothl  TerioBbix — asurarenei  KITJ]

TCIIJIOBOT'O JABUTATCIIA. Tennopnie JABUIaTCIM KW 3alluTa

OKpY’KaroIen cpeibl

6.16

3aKOH COXpaHEHUS U MPEBPAILEHUs SHEPTUHU B TEIIOBBIX

nporieccax

6.17

[IpakTuueckue padbOTHI:

OnbIThI 10 0OHapYKCHHIO JIEHUCTBUS CHII
MOJIEKYJISIPHOTO ITPUTSKEHUS.

OnbIThl 1O BBIPAIMBAHUID KPUCTALUIOB ITOBAPEHHOM
COJIM WJIM caxapa.

OMnbITHl IO HAOIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
JKUAJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbITEl, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JIaBJICHUS
BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rumnore3bl JHUHEHMHOW 3aBUCUMOCTU JUIMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TeMIIepaTyphl.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTUM Tejla B
pe3yibTaTe TeTuIonepeaady U padoThl BHEITHUX CHJL.
HccnenoBanue siBNeHUS TEIIIO0OMEHA MPU CMEITUBAHUU
XOJIOJTHOW U TOpsiY€N BOJBI.

OnpeneneHne KOJIWYECTBA  TEIJIOTHI, MOJYYEHHOIO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUTMYECKUM

MUIIMHAPOM.




6.18

6.19

Onpenenenue ynenbHON TEINIOEMKOCTH BELECTBA.
HccnenoBanue npouecca UCapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3AyXa.

Omnpexnenenue yaeapHON TEILIOTHI IIIABJICHHS JIbJA.

Ousnyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHBIE SIBIEHUS B IPHUPOJAE,
KpUCTaJIIbl B IpUpoe, u3inydenue CoiHia, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHEA, CHEra.

TexHudyeckue  yCTPOMCTBA:  KalWUIAPBL,  IIPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XMIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THIPOMETpPbI, ICUXPOMETp, MapoBas TypOuHA,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUYECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJl OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO

7.3 nons. lIpyHOUn Ccyneprno3unuu 3IEKTPUYECKUX IOJIEeH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn »siexTpuuecKkux 3apsfoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS

' JJIEKTPUYECKOT0 TOKA. ICTOUHMKY IIOCTOSHHOIO TOKA

HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax

7.8 Onextpuueckasg uenb. Cwia TOKa. DIEKTPUYECKOE




HaIpsHKEHNE

CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma JJ1s1 ydyacTka Lenu

[locnenoBarenpHOE W HapajUIENbHOE  COEOUHEHUE
7.11

MIPOBOJIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenua

DNEeKTpUYECKUe LEeNu U IMOTPEOUTENN SIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrosnHbie MarHuThl. B3auMopneicTBUE NOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosnie. MarHutHOe TION€ 3eMIM U €ro
7.15

3HAYCHHE JIJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTo TOKa.
7.16

[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. VMcmonp3oBaHue
7.17

3JIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIopTe

Oneitel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DNEeKTPOTeHEPaTOoP. Cnoco0mI MOTy4YEHUS
7.19 JJIEKTPUYECKON  DHEPIUH. OneKTpocTaHIIMM  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH

Y TIPU CONPUKOCHOBEHUH.
7.20 UccnenoBanue nAEUCTBHS SJIEKTPUYECKOrO TMOJIS Ha

MIPOBOJHUKY U TUAJIEKTPUKU.
COopka M mpoBepka pabOTHI 3JIEKTPUUECKON Ienu

IIOCTOAHHOI'O TOKA.




H3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAN [TONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCIIEZIOBATEILHOM ~ COCIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NMEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOTO  TOKA,
BBIJIETISIEMOI Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WIYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3yueHne MarHUTHOTO T0JIsl TOCTOSTHHBIX MarHUTOB MPH
ux o0beAWMHEHWHM ©  pasfeneHuu. VccimemoBanue
JIEUCTBUSA JJIEKTPUYECKOT0 TOKAa HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHUJIBI
B3aMMOJICHCTBHS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HallpaBJeHHUS TOKa B Karymike. V3yueHue

I[CflCTBHSI MAaroimMTHOIrO I1oJii Ha IMPOBOAHUK C TOKOM.

Konctpynposanune u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ HHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHH 3HAYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnyueckue SBICHHS B TPUPOJE: DICKTPUUECKHE

SBJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX




7.22

OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeild MoICcoB,
POJIb MAarHUTHOT'O TOJIA JUISL )KU3HU HA 3eMiie, MOJISIPHOE

CHUSIHHC

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON 3HEpruu,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
IIPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIATEINb

IIOCTOSHHOI'O TOKA, reHEPATOp IMMOCTOSAHHOI'O TOKa

9 KNIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanuueckoe IBHKeHME. MarepuanbHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
HepaBHoMepHOe npsimosinHelHOe nBukeHue. CpenHss

8.4 U MIHOBEHHAas CKOPOCTh Tejla MNpPH HEPABHOMEPHOM
JBUKCHUH

o5 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE

8 ' JBUKECHHE

8.6 CBoOoauoe nmagenne. OneITel [ anunes
PaBHOMepHOE ABWKEHME MO OKpyXHOCTH. llepumon u

8.7 yacTtoTta oOpaieHus. JIuHeliHas W yrioBas CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HetoToHA

8.9 Bropoii 3akoH HeroTona

8.10 Tpernii 3akoH HproToHa

8.11 [IpuHOUI Cynepno3unuu CUI

8.12 Cuna ynpyroctu. 3akoH ['yka




Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS

8.13 IIOKOSI, IpYT'He€ BUJIbl TPEHUS
%14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TSITOTEHHUS.
' VYckopeHue cBOOOIHOTO NaIeHUs
- Jemwxenne  mmaner  Bokpyr  Conuma.  IlepBas
' KocMu4eckasi ckopocTb. HeBecoMocTh U nieperpy3ku
8.16 PaBHOBecue MaTepuanbHON TOUKHA. AOCOTIOTHO TBEPIOE
' TEJO
817 PaBHOBecue TBEpPAOro TEla C 3aKPEIIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnyabce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
829 PaGora cun TskecTH, ymnpyroctw, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTreHumanpHass d2Heprus Tejla, MOJHATOrO  Haj
' MIOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON NPYKUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboTHI:
OrmpezienieHne CpeHe CKOPOCTH CKOJIbXKEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tejla MPH PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKIIOHHOW IJIOCKOCTH.
897 HccnenoBanne 3aBUCHUMOCTH TYTH OT BpEMEHH IpH

PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CAU TPH PABHOYCKOPEHHOM
JIBUKCHUH 0€3 HA4YadbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCHUMOCTH CUJIbBI TPCHUA CKOJIBXKCHUA




8.28

8.29

OT CHWJIB HOpMaJbHOTO JHaBieHus. OrmnpeneneHue
kodpduimeHTa TpeHUs CKoibkeHus. OmnpenencHue
KECTKOCTH TPYXUHBL. OmnpezencHue pabOThl  CHIIBI
TPEHUS TIPU PABHOMEPHOM JIBWKCHMU Tella IO
TOpPH30HTAILHOW TOoBepXHOCTH. Ormpenenenue padboThI
CWIBl  yOPYrocTH  IIpu  HOoAbEME  Ipy3a C
WCIOJB30BAHUEM  HEIMOJBIKHOTO W IOJBUKHOTO

OJI0KOB

@u3nyecKue SBJICHUS B IPUPOJIE: NMPUIIMBBI U OTJIMUBBIL,
JnBUKeHHE IutaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBU)KEHUE KHBBIX OPTAaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,  JaTYUKHU

TIOJIOKCHMUSL, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

Konebarenbnoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJie0aHU: Iepuo/JI, YacTOTa, aMILIUTY1a
92 MaremaTnueckuit U IPY>KUHHBIN MasiITHUKH.
' [IpeBparienue 3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomme KosieOaHus. BbIHY)KICHHBIE KOJIEOaHMS.
' Pesonanc
Mexannueckue BoJHbI. CBOHCTBa MEXaHUYECKUX BOJIH.
04 [IpomonbHBIE W TONEpeYHbIe BOJHBI. J[JIMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHus. MexaHn4eckue BOJIHBI
B TBEPIOM TeJle, CEHCMUYECKHE BOJTHBI
9.5 3Byk. [')poMKOCTh 1 BbICcOTa 3BYKa. OTpaskeHue 3ByKa
9.6 NHudpa3Byk u yapTpa3Byk
IIpakTuyeckue paboTHI:
Omnpenenenne 4YacToThl MW Tepuojga  KoieOaHWit
MaTeMaTHYECKOro MasiTHUKA.
OmpeneneHnne YacTOTBI MW TMepuoAa  KoJieOaHUH
9.7 NPY>KUHHOTO MasiTHUKA

HccnenoBanre 3aBUCHMOCTH — TepHOJa  KoJeOaHUi
MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanre 3aBUCHMOCTH — TepHOJa  KOJeOaHUi

IIPYKUHHOTO MasTHUKAa OT Maccel rpysa. IIposepka




10

11

HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTU
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO NaieHUs
dusnueckue sBIECHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIJICTPSICEHUE, CEUCMHMUYECKUE BOJIHBI,
LlyHaMH, 9XO0
99 TexHuueckue ycTpoiicTBa: 53XO0JOT, HCIOJIb30BAHUE
' yIABTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
0.1 DJEKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHBIC BOJHBI.
' CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkrpoMarauTHas npupoaa ceera. CKOpocTb cBera.
' BousiHoBbIe cBOICTBaA cBETa
[IpakTuyeckue paboOTHI:
10.4 W3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJH C
MIOMOILIBbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B INpUpPOJE: OHOJIIOTHYECKOe
10.5 neiicTBue BUJIUMOTO, yABTPa(pHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUH
10.6 TexHuueckue YCTpOMCTBA: UCIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBera. MicTouHuku cBera
11.2 IIpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaskeHUs
' cBeTa
114 [Ipenomienne cBeTa. 3aKOH NPEIIOMIIEHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop ydeii B TMH3E
116 Onrtuyeckast cuctema QoToarnmapara, MHKPOCKONA |
' TEJIeCKOIa
117 I'maz kak onTtuueckas cucrema. bauzopykocTs U
' TaTbHO30PKOCTh




Paznoxxenue 6emoro ceera B criektp. OnbiTel HeroTOHA.

H-8 CrnosxeHue cieKTpajabHbIX 1IBETOB. Jlucnepcus ceeTta
[IpakTuyeckue pabOTHI:
HccnegoBanue  3aBUCUMOCTH  yIjla  OTpPaKEHUs
CBETOBOI'O JIy4a OT yIJla NaJcHHUS.
N3ydyeHune xapakTepuCTHUK H300pa)xKeHHs NpeaMeTa B
IIJIOCKOM 3€pKaJie.
HccnegoBanue  3aBUCUMOCTH  YIUIa  MPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJa [aJIeHUs Ha TPaHUILIE «BO3IAYX —
11.9 CTEKJION.
[Monyyenne wn300paXeHUH C MOMOILNBIO COOHMparomeit
JIMH3BIL.
Omnpenenenre (QOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAIOIIEH TNH3HI.
OnbIThI 10 Pa3JIOKEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbITel 1O BOCHPUATHIO LIBE€TA MNPEIMETOB IPU HX
HaAOJIIOCHNH Yepe3 IBETOBBIE (PUITBTPHI
duznyeckue sBIEHUS B npupoje: 3atMeHuss ConHua u
11.10 Jlynbl, 11BeTa Tell, ONTHYECKHE SIBJICHHUS B atMmocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
1 Texnuueckue YCTPOMCTBA:! OYKH, [IEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopna u mmaHeTapHass MoOJENb aTroMa.
' Mogens aroma bopa
122 Hcnyckanve M NOIJIOLIEHWE CBETa aTOMOM. KBaHTBHI
' JInnenyaTele CIIEKTPHI
12 12.3 PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
124 Ctpoenne aromHoro sapa. Hykionnas Mopgenb
' aTOMHOTO siipa. M30Tons!
15 PanuoaxkTtuBHble npeBpameHus. Ilepuon momypacmnana
' aTOMHBIX SI7IEP
126 SAnepHble peakunu. 3aKOHBI COXPAaHEHUS 3apsA0BOIO U

MaCCOBOI'O YHUCEII




12.7 DHeprus CBsI3U aTOMHBIX sA1iep. CBsA3b MACChl U SHEPTUH
18 Peakuuu cunte3a u nenenus saep. ICTOUHUKH 3HEpruu
' ConHua u 386311
2.9 Snepnas osHepreruka. JlelicTBUE  paJlMOAKTUBHBIX
' W3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
HaGntonenne CIUIOIIHBIX W JMHEHYATBIX CIEKTPOB
12.10 W3IIy4ECHHUS.
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUM YaCTHULIBI
110 TOPMO3HOMY IyTH (110 poTorpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paauoOaKTUBHBIN ¢ox, KOCMHUYECKHE Jy4H,
12.11 PaIMOAKTUBHOE H3JIYyY€HUE MPUPOJHBIX MHHEPAJIOB,
JEHCTBHE PpAJUOAKTHBHBIX W3JIIy4YCHUH HA OpraHu3M
YeJoBeKa
1212 Texnuueckue YCTpPOMCTBA: CHEKTPOCKOII,

VMHJMBHUYAJIbHBIA TO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poaun (U3MKM B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKux 3HaAHUH U UX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHS BEILIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U UCIHOJB30BaHME MX JUIsl pelleHHs] y4eOHbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOAOB HAy4YHOTO TO3HAHUS C y4ETOM
CcOOJIOIEHHsT MPaBMII O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3YIbTATHI, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUIEC TaOIUIl U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHAasi MOJ€JIb aTOMHOTO s/ipa) U YMEHHE HNPUMEHSTh UX IS

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alllCHIBAaTh KpPaTKOE YCJOBHE 3aayM,
BBISIBIISATh HEAOCTAIOLIME JIaHHbIC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIMYMHBI; YMEHHE OMPEIEIsATh Pa3MEepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBICHUW W HEOOXOoAuMbIe (pu3nUecKue




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIeH cpene; MOHUMaHUE
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIB30BAaHUEM HH(POPMAIIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOT0 CONep:KaHus, CIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO
OU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKMUE SABJIEHUA
. Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
' JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE BH>KeHHE. Cpeansisi ckopocTb. DopMyiia 1711 BBIYMCICHHS
1.2 cpenHeil ckopoctu: v = S/t
PaBHOMEpHOE mpsiMOTMHENHHOE NBH)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Tela OT BPEMEHH B
ClIy4ae paBHOMEPHOI'O MPSMOIMHENHOTO ABUKECHUS:
1.3 W) =x,+vt
I'padviku 3aBHCHUMOCTH OT BPEMEHM MAJISl MPOEKIMH CKOPOCTH, MPOEKLUH MepEeMEIICHuUs,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBH>KEHUH
3aBUCUMOCTb KOOPAMHATHI Te€JIa OT BPEMEHU B ClIy4ae PaBHOYCKOPEHHOT'O IPSIMOJIMHENHOTO
JBUKEHUS:
.
Self) =vg, =i+ = ;
2
@opMyIbl 11 TPOEKIUH MEPEMEIEHNUS, MPOEKIUHA CKOPOCTH U MPOEKIIMHU YCKOPEHUS PHU
PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
1.4 +2
s (D) =vy, -a‘+ax-E.
U_\'('f) =Upx T4, Z,
a (f)=canst,
Ulrl - l"}l:r: :2{"1'5.1
I'paduku 3aBUCMMOCTH OT BpEeMEHHU ISl MPOEKIHMH YCKOPEHWs, TPOEKIIUU CKOPOCTH,
MPOEKIUHU NTepEMENICHUS, KOOPUHATHI PYU PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKEHUU
CBobogHoe magenune. OopMyIbl, OMUCHIBAIOIINE CBOOOAHOE MaJieHHWE Tella MO BEPTUKAIU
15 (mIBWKEHWE Tela BHU3 WM BBEPX OTHOCUTEIBHO TOBEPXHOCTH 3emiu). [paduku
' 3aBUCUMOCTH OT BPEMEHHM ISl MPOEKLIUU YCKOPEHHUSI, TPOECKIIUU CKOPOCTH U KOOPJMUHATHI
IIpY CBOOOTHOM IMaJICHUH Tea M0 BEPTUKAIU
L6 CKOpOCTh PaBHOMEPHOI'O JIBUKEHHUS TeJIa IO OKPYKHOCTH. HarpaBnenue ckopocTH.

®opmyna a7 BBIYUCICHUSI CKOPOCTH Yepe3 paiuyCc OKPY>KHOCTH U MEPUOJT OOpaIleHus:




LenTpocTpeMutenbHoe yckopeHue. HampaBieHue EHTPOCTPEMHUTENBHOTO YCKOPEHHUS.

d)opMyJIa JJI BBIYHUCIICHUSA YCKOPCHU:

v=lL
T
Macca. [TnotHocTs BemecTBa. @opmyra s BBIYUCIEHUS IIOTHOCTH:
1.7 _m
v
1.8 Cuna — BektopHas usndeckas BenuurHa. CloxxeHue CHil
1.9 SABnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIOINIECH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroTona:
1.11 _ ~
Fry=-Fiy
Tpenne mokost U TpeHue CKOIbkKeHUs. DopMyina sl BEIYUCICHUS MOJYJS CUIIBI TPEHUS
1.12 CKOJIbKEHUS:
FTp =u-N
Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH yrpyroi nedopmanuu
1.13 (3akon I'yka):
F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FocG. my -i}}:
R:
1.14 Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
dopMya 7151 BEIYUCICHUSI CHIIBI TSDKECTH BOJIM3HM moBepxHOCTH 3emiu: F = mg.
JBuwxenue minanet Bokpyr Connua. [lepas kocMuueckas ckopocts. HeBecomocTs 1
eperpy3Ku
Nmnynbe Tena — BekTopHas pu3nyeckas BeIUYUHa.
1.15 p=mo

Nmnynsc cucremsl tein. M3menenue umnyisca. IMImyisce cumsl




1.16

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEJI:
p=myU +m, U, =const

PeakxtuBHOEC JBHWXKCHHUEC

1.17

1.18

1.19

Mexannueckasi padora. @opmyra Jj1sl BBIYUCIEHUS paOOThl CHIIBL:

A=Fsoosc
Mexannueckass MOIITHOCTD:

nN=4
r

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)opMyﬂa JJIA BBIYUCIICHUA KHHETUYECKOM

OHCPI'UH:

HE)E
BTy

Teopema o knHeTHUecKOU sHeprun. Popmyra s BBIYUCICHNS OTCHIMAIBHON YHEPTUA

Tena, MOJAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckas dSHEeprus:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHMYECKOM 2Heprun. Popmyra s 3aKOHA COXPAaHEHUs
MEXaHNYECKON YHEPTUU B OTCYTCTBUE CWII TpeHUs: E = const.

HpeBpameHHe MEXaHUYeCKOMN SHEPTHHU IIPU HAJIINUYUU CUJIBI TPCHUS.

1.20

1.21

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. Mowmenr cuietl: M - Fl.

YcaoBue paBHOBECHUA pblyara:

M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBIN 0;10kU. KT/ mpocThIX MeXaHU3MOB,
n= A‘E[ME:&E&.H
Aaarpaqemaﬂ
JlaBiieHure TBEPIOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBép,I[OI‘ O TCla:

_E
p_S'

JlaBnenue raza. ATMOCepHOE TaBleHUE.

I'uapocTaTudeckoe 1aBieHUE BHYTPH JKHUIKOCTH.

@opMyita 1 BBIYMCIICHUS 1aBJICHUS BHYTPU KUIAKOCTH:




p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. @opmyna JUisl ONPENEIICHUs BBITAJIKUBAIOIIEH CHUJIBI, AEUCTBYIOLIEH Ha

TCIIO, HOFPY)I(éHHOG B X KMJAKOCTB HMJIM I'a3:

F_j‘m. =pgV

VcaoBue nnaBanus tena. IlnaBanue CyIO0B H BO31YXOIIJIaBaAHUC

1.24

1.25

Mexannyeckue KoyieOaHUs. AMIUIMTYAQ, TEpHOJ W YacTtota Konebanmit. dopmyina,

CBSI3bIBAIOIAS YACTOTY U MEPUOJ KOeOaHuil:

Matemaruueckuil ¥ NpYyKUHHBIM MasTHUKU. lIpeBpailieHne sHepruu npu KojedareabHOM

JABUKCHUH

1.26

3aTYXEIIOH_[I/IC KOJIEOaHMSL. BBIHY)KI[CHHLIG xonebanus. Pe3onanc

1.27

MexaHU4YeCcKHe BOJIHBI. HpOI[OJ'ILHLIe H IOIICPCUHBLIC BOJIHBI. Z[J'II/IHa BOJIHBI U CKOPOCTb

pacnpocTpaHeHUs BOJHBI:

L=v-T

1.28

1.29

3Byk. I'pomkocTs 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'DAaHULE ABYX CpEN.
Nudpa3Byk u ynbTpazByk

IIpaxmuueckue pabomul

N3mepenune cpeqHeil IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI, >KECTKOCTH NPYKHUHBI;
KO3 duLeHTa TPEHUS CKOJBXEHHS; padOThl CHUJIbI TPEHMS, CHUJIbl YNPYTrOCTH; CpeIHEn
CKOpPOCTH JIBM)KEHHUSI OpycKa M0 HaKJIOHHOM IMJIOCKOCTH; YCKOPEHHs OpycKa IpHU JBUKEHUU
[0 HAKJIOHHOW IUIOCKOCTH; YacTOThl U MepHoja KojJeOaHWH MaTeMaTHMUeCKOTO MasiTHHKA;
4acTOThl M NMEpHOAA KojeOaHU NMPYKMHHOTO MAasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO Ha
phIyar; paboThl CUJIBl YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIbIO HEMOJBHKHOTO 0JIOKa;
paboThI CUJIBI YIPYTOCTH IPHU MOABEME Ipy3a C MOMOILBIO MOIBUKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUJIBI OT 00BbEMa MOrpyKEHHOMN YacTH Tela U OT
IUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOIIEW CHUJIBI OT MAacchl TeENa; CHUIIbI
TPEHHSI CKOJIbKEHHUS OT CHJIbl HOPMAaJbHOTO JABJEHHUS M OT poJia MOBEPXHOCTH; CHUJIbI
YIIPYrOCTH, BO3HMKAIOIIEH B MpYy>KUHE, OT CTENeHH AedopMaliy MpY>KUHBI; YCKOPEHHS
Opycka OT yIJla HakJIOHAa HaIpaBisgIomeH; Tepuoja (YacToThl) KoJeOaHWUNW HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; TIEpUO/ia KoeOaHUl MPY>KUHHOTO MasgTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI, HUCCIIEJOBAHUE HE3aBUCUMOCTU TMepuojia KoJeOaHWW HUTIHOTO

MasiTHUKA OT Maccel rpy3a. IIpoBepka yciaoBusl paBHOBECHS pbluara

1.30

Qu3zuyeckue A61eHUs. 8 npupooe: TIPUMEPHI IBUKEHHS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM

1 HEXHUBOM npuponae, I[CﬁCTBHG CHUJIbI TPCHHUA B MIPUPOAC U TCXHUKC, NPHUIJIMBBI U OTJIUBEI,




JABHOKCHHUEC IIJIAHCT Connaeunon CUCTCMbI, PCAKTHBHOC IBMXXCHHUC JKUBLIX OpPraHHU3MOB,
pbidaru B T€JIC YCJIOBEKA, BIUAHUC aTMOC(i)CpHOFO JaBJICHUS HA JKUBOH OpTraHu3M, INIaBaAaHUEC

pBI6, BOCIIpHUATUC 3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMUYeCcKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKU IIOJIOKCHHA, PACCTOSAHUA U YCKOPCHHA,

AWHAMOMCETpP, MNOAIIMWIIHUKHK, PAKCThI, pbIyar, HOI[BPI)KHBIﬁ u HCHOI[BI/I)KHHﬁ 6J'IOKI/I,

1.31 HAKJIOHHAS TIOCKOCTH, MPOCThIE MEXaHU3MBI B OBITY, COOOLIAIOIINECS COCY/IbI, YCTPOHUCTBO
BOJIOIIPOBOJIA, THUAPABIMYECKHUI Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOU
HACOC, apeoMeTp, IXOJIOT, UCTIOIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE
2 TETUUIOBBIE ABJIEHU A
OcHOBHbIE MOJIOKEHUSI MOJIEKYIIPHO-KMHETUYECKON TEOpUr CTPOEHHsI BelecTBa. Moaenu
2.1 TBEPIOTO, KHUIKOTO U Tra3000pa3HOro COCTOsHUI BenlecTBa. Kpucrammmueckue u amopgHbie
Tena
59 JIBmkenne wyactuil BemiecTBa. CBsi3b CKOPOCTH MABW)KEHHUS YACTHI[ C TeMIIepaTypou.
' BpoynoBckoe nBmxenue, mudpy3us
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
24 TenioBoe paciiupeHue u cxxarue
2.5 TennoBoe paBHOBECHE
Y Buytpennsas sHeprus. Pabora u Teruonepenada Kak CHocoObl M3MEHEHHsI BHYTpEHHEH
' SHEPTUU
2.7 Bunpl Temonepeaaun: TeIIONPOBOTHOCTh, KOHBEKITUS, U3ITyICHHE
Harpesanue u oxnaxaenue ten. KonuuecTBo TEIIOThL. Y AenbHas TEMIOEMKOCTD:
2.8
O=cm(t,—1)
3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OaaHca:
2.9
O +0, +..=0
Hcnapenne n xoHneHcauus. M3MeHeHne BHYTpEHHEH 3HEpruu B MpoLEcce UCHapeHHs U
2.10 KoHJeHcanuu. Kurnenue sxuakocT. Y aenpHas TemioTa napoodpaszoBanusi: L = Q/m
2.11 Brnaxnocts Bo3myxa
[lnaBnerne w Kpucrayu3anus. VI3MeHeHWE BHYTPEHHEH SHEPrHMHM TPH IUIABIICHHH W
KpUCTaJUTM3alUK. Y 1eJbHAas TEII0Ta TUIABICHUS:
2.12 0
"
513 BuyTpenHsist sHeprusi cropanus TOIUIMBA. Y IeJbHAs TEMJIOTa CTOpaHusl TOIUIUBA: g = O/m
2.14 [MpunnmIE padoTh! TermnoBbix nurateneit. KI1J[ rermmoBoro asurarens




IIpaxmuyeckue pabomul
W3mepenue ynenpHOM TEIUIOEMKOCTH METATIMYECKOTIO LWIMHAPA; KOJIWYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl (PUKCUPOBAHHON MACChl, B KOTOPYIO OMYIICH

HaneTHﬁ NUIAHAP, KOJHUYECTBA TCIJIOThI, OTAAHHOIO HArp€TbiM HIHJIWHAPOM, IIOCIC

21 OIyCKaHHUsl €ro B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIbHOW BIAXKHOCTH BO3/1yXa;
YAEJIBbHOW TEIUIOTHI IUIABJICHUS JibJa. VccienoBanue m3mMeHeHus: TeMneparypbl BOJbI MPU
Pa3NUYHBIX YCJIOBUSX; SIBICHUS TEIJIOOOMEHA IMpH CMEUIMBAHWU XOJOAHOM W ropsueit
BOJIbI; IPOLIECCA UCTIAPEHUS
Qu3zuyeckue s61eHUs 68 npupooe: TIOBEPXHOCTHOE HATSHKEHHUE U KalWUISIPHBIC SIBJICHUS B

2.16 MpUpoJie, KpUCTAIBI B mpupoje, uinydenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEsl, CHera
Texnuueckue  ycmpoticmea:  KalWUISIPbl, NPUMEpbl  HCIOJIb30BAHUSA  KPHUCTAJIIOB,

2.17 KUJKOCTHBIM TEPMOMETp, JATUMK TEMIIEpAaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, IapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO CrOPaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpuszanus Tei. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB

32 BsaumopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMSI AJIEKTPUUECKOTO 3apsiia

34 Onexrpuueckoe none. Hanpspk€HHOCTH anekTpuueckoro noss. [IpuHmun cymepnosunuun

' ANEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsgoB. JeMCTBHE 3JIEKTPUYECKOrO MOJISI HA SJIEKTPUUYECKHE
' 3apsaasl. [IpoBOIHUKYN M qUDIIEKTPUKU
[TocTostHHBIN  3nekTpuueckuil Tok. JleiicTBusA snekTpuyeckoro Toka. Cuna ToKa.
3.6 Hanpsokenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE IIEKTPUUECKOE COIPOTUBIICHHUE!
' R = pl/S

18 3akoH OMa i yyacTka anekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:
I =I,. U=U,+U,: R=R +R,
3.9 [TapannenpsHOE cOENMHEHNE IPOBOJHUKOB PAaBHOTO CONPOTUBIICHHUS:

U=UgI=I+I;R=2.

2

CMenranHbIe COCAUHCHUA MMPOBOAHNUKOB




Pabora u MmoutHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenua:
3.11 5
O=I"-R-t
310 OnbiT Dpcrena. MarHuTHOE MOJie MPSMOrO IMPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKIUU
3.13 MarsuTtHoe 1101 IIOCTOSHHOrO MarHuTa. B3auMoneiicTBre NOCTOSHHBIX MAarHUTOB
3.14 JleficTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM
3.15 OnbiTel Papazes. SABiaeHue 35eKTpoMarauTHoM nHAyKuu. [IpaBuio Jlenna
Ipakmuueckue pabomol
N3mepenne 3MeKTpUYECKOro COMPOTUBIICHUS PE3UCTOPA; MOITHOCTH 3JIEKTPUUYECKOTO TOKA;
paboTHI JIEKTPUUECKOTO TOKA.
UccnepoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B TMPOBOJAHHUKE (PE3UCTOPHI,
3.16 JIAMITOYKa), OT HANpsOUKEHUS Ha KOHIAX IPOBOJHHMKA; 3aBUCHUMOCTH COIPOTHBJICHHUS OT
JUTMHBI IPOBOIHUKA, TUIOIIA/IA €T0 IMOMEPEYHOr0 CEUEHHUS U YACIBHOTO COTPOTUBIICHHUS.
[IpoBepka npaBusia sl JJIEKTPUUECKOTO HANPSIKEHUS TIPHU MOCIEI0BATEIbHOM COSIMHEHUHU
MIPOBOIHUKOB; MPABWJIA ISl CUJIBI 3JEKTPUUYECKOTO TOKA MPU NMapaJICIbHOM COCAMHEHUHU
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qu3zuueckue sa61eHUs 8 npupode: DIEKTPUUECKHE SBICHHUS B arMmocdepe, dIEKTPHUUECTBO
3.17 YKUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, APEi] MOITFOCOB, POIb MATHUTHOTO TOJIS JIJIs
KU3HU Ha 3eMJie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoiucmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETYUK
318 AIEKTPUIECKOM SHEPTUH, AJIEKTPOOCBETUTETHHBIE PUOOPHI, HarpeBaTeIbHbIC
' ANEKTPONpUOOpEl  (MPUMEPHI),  DIEKTPUUECKHE  MPEJOXPAHUTENH,  DIEKTPOMArHHT,
AJIEKTPOJIBUTATEh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 DOnekTpoMarHuTHbIe BoJHBIL. [1Ikana 35eKTpoMarHuTHEIX BOJTH
3.20 JIyueBas monenb cBera. [IpsiMonnHeitHOe paclipocTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus cBeta. [Tnockoe 3epkano
322 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA
3.23 Hucnepcus cseta
394 JIunza. Xon nydeit B unH3e. @OKyCcHOE paccTOsAHME JIMH3bL. OnTUyeckast cuiia JUH3bL: D =
' 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTHuecKue npruoOopsl
326 Ilpakmuueckue pabomol

N3mepenne ontuueckor CUiibl coOMparomieit JTHH3bI; (POKYCHOTO PAacCTOSIHUSI COOMparoIieit




TUH3El (TI0 CBOWCTBY PaBEHCTBA Pa3MEpPOB MpEAMETa M U300paKeHHs, KOTJa MpeaMeT
pacrosoeH B IBOMHOM (oKyce), oKazaTess MpeIoMIICHHs CTEKIa.

HccnepoBanue cBoiicTBa M300pakeHMsI, MOJYYEHHOTO C MOMOIIBIO COOMPAIONICH JUH3BI;
U3MEHEHUS (POKYCHOTO pPACCTOSHUS JBYX CJIOKEHHBIX JIMH3; 3aBUCHUMOCTU Yyrja

MMPCIOMJICHUS CBETOBOI'O Jiyda OT yIJia MaJACHHA Ha I'paHULC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUL 8 npupode.‘ 3aTMCHU A COJIHLIa u .HyHBI, OBE€Ta TCJI, ONTHYCCKHUC

327 sIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPaXK)
3.28 Texnuueckue ycmpoticmea: 09Kd, IEPUCKOII, PoToarnmapar, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBGIE ABJIEHU A

4.1 PamnoaktuBHOCT. Anb(a-, 6era-, ramma-u3nydeHus. Peakiun anbga-u O6eta-pacnaaa

4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-uactui. [lnanerapaas Mmoaens aroma

4.3 CocraB aromHoro sjpa. M3oronsl

4.4 [lepuon monypacnaaa aTOMHBIX siAEp

4.5 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apSAI0BOr0 U MacCCOBOTO YHCEN
Dusuueckue a61eHUs 6 npupooe: eCTECTBEHHBIN PaHOaKTUBHBIN (POH, KOCMUYECKHE JIYYH,

4.6 paTMOaKTUBHOE M3YYCHUE MPUPOIHBIX MUHEPAIOB, NEHCTBUE PAJAHOAKTHBHBIX M3ITY4CHUH
Ha OpraHMu3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, HHAWBUYaTbHBIA TO3UMETP, Kamepa BuibcoHa,

sIIepHasl SHEPTeTHKA
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