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UCIIOJIb30BaHKUEM LIU(POBOTO U aHAJIOTOBOT'O
000pyIOBaHMS LIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJOTHYECKON HalpaBIEHHOCTEH LIEHTpa «TOUKa

pocTtay



ITOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBIICHA
Ha OCHOBE MOJIOKEHHUW M TpeOOBAaHWU K pe3yiabTaTaM OCBOCHHs Ha 0a30BOM YpOBHE
OCHOBHOH 00pa3oBaTeibHOM mporpammsl. npeactaBieHHBIX B PI'OC 000, a takke ¢
ya€ToMm QenepalibHON paboueit mporpaMmbl BocUTaHus U KOHIENIMY Mperno1aBaHus
yaeOHoro npeaMera «Dusnkay.

Conmepxxanne mnporpamh,m 1o ¢u3uke HampaBieHO Ha (OpMHUpPOBAHHE
€CTECTBEHHOHAayYHOW I'PaMOTHOCTHU OOYYarOIMXCS U OPraHU3aLUI0 U3YyYeHUsS (PU3UKU
Ha JeSTeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uke y4WTBHIBAIOTCS BO3MOKHOCTH
ydueOHoro mpeamera B peanmsanuu TpedoBannit ®I'OC OOO x mIaHHpyeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yibTaTaM OOYYeHHs, a TaKkKe MEKIPEIMETHBIC
CBSI3W €CTECTBEHHOHAYYHBIX Yy4YeOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0pazoBaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacmperesieHrne yueOHOro MaTepuana 1o
rogam oOydeHuss (MO Kjaccam), TpeaaraetT MPUMEPHYIO TOCIIEeI0BAaTEIbHOCTh
W3yYeHHs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJCPIKAHUSA U YUETE
BO3pACTHBIX 0COOEHHOCTEN 00yUaronmxcs

[Iporpamma mo ¢usmke pa3paboTaHa C HENBI0 OKAa3aHUS METOIUYECKON MOMOIIN
YUUTENIO B CO3AaHUU paboydeil. mporpamMmbl IO y4eOHOMY MPEAMETY,

®uznka SBISETCS CHUCTEMOOOPA3yIOUIM MJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBKY (PH3MUECKHE 3aKOHBI JIKAT B OCHOBE IPOIIECCOB U SIBIICHHH,
M3y4aeMbIX XHMHEH, OuoJioruel, acTpoHoMHUed W (u3nyueckoi reorpadueii, BHOCHT
BKJIQJl B €CTECTBCHHOHAYYHYIO KapTUHY MHpa, IPEIOCTaBIseT HauboJyiee SCHbIE
o0Opa3ubl NMPUMEHEHUS HAay4yHOIO METOJa IO3HAHUA, TO €CTh CIOcO0a MOJIydeHHUs
JIOCTOBEPKJbK 3HAHUI O MUpE.

Omna w3 THaBHBIX 3a7a4  (U3UYECKOTO OO0pa3oBaHHWs B CTPYKType oOOIIero
00pa3oBaHus COCTOUT B (POPMUPOBAHUN €CTECTBEHHOHAYYHOW IPAMOTHOCTH M UHTEpeca K
HayKe y 0Oy4arouxcsl.

N3yuenune ¢usuku Ha 0a30BOM ypOBHE MpPEAIOJaraeT OBJIAJECHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIM, XapaKTePHU3YyIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

¢ HAay4YHO O0OBACHATH SIBJICHUS,

¢ OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBaHUA,

i HHTCPIPETUPOBATE JAHHBIC W HCIIOJB30BATh HAYYHBIC JOKa3aTCIIbCTBA.

JUIS TIOJTY4€HUS BHIBOJOB.

Henn wu3ydenuss ¢GuU3MKKM Ha YpOBHE OCHOBHOTO o0Omiero o0Opa3oBaHUs
omnpenenensl. B KoHnenuuu mnpenogaBaHusi. ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzanusix Poccuiickoii dexepanuu, pearnsyloNMX OCHOBHbBIC
oOmieoOpasoBarenbHble  IPOTpaMMbl,  yTBepkAEHHOW  pemennem  Kosuteruu
MunuctepctBa npocsenieHust Poccuiickoit ®enepannu (mpotokoin ot 3 aexadps 2019
r. Ne I'K4BH). Lenu uzyuenus ¢puzuxu:

npuoOpeTeHne HMHTEepeca W CTPEMJICHHs OOy4alolMXcs K HaydHOMY H3YYeHio
MPUPOJBI, Pa3BUTHE WX HHTEJUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH; e
pa3BUTHE TPEACTABICHUNM O HAYYHOM METOJEe TMO3HAaHUA U (PopMHpOBaHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICIOIIM®,
e (OpMHUpPOBAHHE HAYYHOTO TOPOBO33PEHHs KaK pe3yabTaTa U3ydeHHs OCHOB
CTpOeHUSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (QHU3UKU;  epopMUpOBaHUE



MPEJICTABICHUA O PONM (U3UKH JUIS PA3BUTHUS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA®,

® pa3BuTHE  TpeACTaBICHHMA O  BO3MOXHBIX  cdepax  Oymyuei

npodeccHoHATEHOM NeATSIIEHOCTH, CBSI3aHHON C (DU3HKOM, TIOJITOTOBKA K
JanbHeHIeMy 0Oy4eHUI0 B ’TOM HaIlPaBIICHHH.
JlocTrxeHune 3TUX 1esiel MporpaMMebl Mo (pr3MKe HAa YPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIEAYIONIUX 33]1a4:
& IPHOOPETEHNE 3HAHUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, JEKTPUYCCKUX» MArHUTHBIX W KBAHTOBBIX SIBIICHUSX, o
MpuoOpeTeHne YMEHUW OINUCHIBATH M OOBSCHATH (PU3MUECKHE SIBICHUS C
WCTIOJIb30BAHMEM TIOJIyYCHHBIX 3HAHWW;, e OCBOCHHE METOJIOB pEIICHUS
MPOCTEHIIINX PACUETHBIX 3a/a4 C HCIOJIb30BaHHEM (U3UYECKUX MOJIENeH,
TBOPUECKUX W TMPAKTUKO-OPUCHTHPOBAHHBIX 337ad; e pa3BUTHE YMEHUI
HaOJIO/IaTh TPUPOJHBIC SIBICHUS W BBIIOJHATH OIBITHI, JaOOpaTOpHEIE
paboTBl W  OKCIIEPUMEHTAJIBbHBIE  HCCIENOBAaHHUA C  HCIOJB30BAHHUEM
M3MEpUTENbHBIX NMPUOOPOB; e OCBOEHUE MPUEMOB paboThl ¢ HMHMOpManuen
(GU3NYEeCKOTO  CONepXKaHMs, BKIOYas HWHOOPMAIMIO O COBPEMEHHBIX
JOCTIDKEHUSX (PM3MKH, aHAM3 M KPUTHUECKOE OIEHWBaHWE WH(OPMAIINH;
3HAKOMCTBO €O cepamMu MPoPeCCHOHATBHON JIEATETLHOCTH, CBA3aHHBIMH C
(DU3HKOW, U COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMU HA JIOCTHIKECHHUSIX
¢buznueckoil HayKw,
Ha wusydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B Henemno), B 8
kiacce — 68 dacoB (2 yaca B Heneno), B 102 vaca (3 gaca B Henenio).

[Ipennaraempiii B mporpamMme 1o (Qu3MKe MepeYeHb J1adOpaTOpHbIX pabOT W OMNBITOB HOCHT
PEKOMEHIATENbHbIN XapaKTep:

yUYHTENb JleJaeT BBIOOp MpOoBeAeHHUs J1TabOpaTOpHBIX PAOOT M OIBITOB ¢ Y4ETOM HHAMBHIYaTbHBIX
ocoOeHHOCTel 00ydJaronmxcsl, CIMCKa AKCHEPUMEHTANBHBIX 3aJaHUi NpeaTaraeMblXx B paMKaX OCHOBHOTO
rocyJapcTBEHHOTO 3K3aMeHa 10 (u3uke.

IIpakTHyeckasi YacTh y4eOHOI0 cogep:KaHUs NpeAMeTa YCHJICHA MATepPHAJbHO-TeXHHYeCKOI
0azoii meHTpa «Touka pocTa», MCIOAB3YeMOro [Jsl peaqu3aliMid 00pPa30BaTeJbHBIX NPOrpaMM B
pamkax npenogaBanus Gpusnku Ouznka u pusndecKne MeTOAbI H3y4eHHs] IPUPOABI

Ousuka - Hayka o mpupone. HaOmroneHume u onucanue Quandeckux siBieHui. Dusnueckue
mpubopsl. PU3nUecKre BETHMYMHBI U UX m3MepeHue. llorpemrHocTn u3MepeHuid. MexayHapoaHas cucTeMa
enuHuI. Haydrsrit Metox mosHanus. Ousndeckuit SKcTIepuMeHT 1 (pu3ndeckas Teopus. Hayka u TexHUKa.

JemMoHcTpanuu (¢ HCHOJb30BaHMEM LU(PPOBOTO M aHAJOIOBOr0 00OPYIOBAHHS LEHTPa
«Touka pocray)

Habnronenne ¢usndaeckux sBIeHUNA: CBOOOTHOTO MaJeHUs Tel, KOIeOaHW MasSTHUKA, IPUTSHKCHUE
CTaJIHOT'O IIIapa MAarHUTOM, CBEUEHHE HUTH HIEKTPUIECKOH JamMItbl. Pu3ndecKre mpruoOopsl.

JlabopaTopHble padoTbl M ONBITBI (C HCHOAb30BaHMEM HU(PPOBOro M AHAJIOIOBOIO
o0opynoBanus neHTpa «Touka pocta») OnpeneneHne IEHbI AENEHNS IKAIbl H3MEPUTEIBHOTO Mprudopa.

COHEPXXAHUE OBYUEHUA
7 KITIACC
Pazgen 1. ®usuka u €€ poib B IO3HAHUU OKPY’KAIOIIETO MUPA,

®usznka — Hayka o npupoze. SBiaeHuss npupoipl. DPU3NUECIOE SBIIECHHUSA:
MEXaHUUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.



Ousnuecto {e BennuuHbl. M3mepenue ¢pusnueckux BenuuuH. Ouszndeckue mpruoOophl.
[TorpemHocTs U3MepeHn. MexayHapoaHas CUCTEMa €AUHMULI.

Kak (¢wusuka u Jpyrue ecTeCTBEHHBbIE HAyKd HM3y4arOoT IPHUPOLY.
EcrecTBeHHOHAYYHBI METOJ] TO3HAaHUS: HAOIIOJEHUE, IIOCTAaHOBKA HAYyYHOI'O
BOIIPOCA, BbIIBMKEHUE TNeTOTE3, IKCIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHUE
HaOmonaemoro spiueHus. Onucanue (QU3NYECKUX SBICHUI C MOMOIIBIO MOJETCH.
JemoHcTpanmu.

1. Mexanuueciore, TEMIOBBIE, JIEKTPMYECKME, MATHUTHBIE, CBETOBBIE SBICHHS.

2. ®usuyeckime NpuOOPHl M HPOLEAypa MNPSAMBIX HM3MEPEHHM aHAJIOTOBBIM U
urdpoBBIM TPUOOPOM.

JlaGopaTopHbie paOOTHI U OTBITHI.

1.0npenenenue 1eHbI ITICHUS IIKATbI U3MEPUTEIIBHOTO MPUOopa.

2. VI3amepeHune paccTosTHUA.
3. M3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5, W3mepenue temmneparypsl Npu MOMOIIH JKHIKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIEpaTyphl,

6. IIpoBenenue ucciaenoBaHus MO MPOBEPKE THIIOTE3HI: JAIBHOCTD MOJIETA MIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Paznen 2. IlepBoHavasibHbIE CBEICHUS O CTPOCHUH BEILIECTBA.

CtpoeHune BelecTBa: aTOMbl U MOJICKYJIbI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>xenue yactuil Beniectsa. CBsi3b CKOPOCTH ABUKEHUS YaCTHUIL C TEMIIEPaTypoOH,
BbpoyHoBckoe apmxenue, nuddys3us. BzaumoaeiicTBrue dacti BemecTa: NPUTHKEHUE U
OTTAJIKNBAHHUE .

ArperaTtHble COCTOSTHUSI BEIIIECTBA: CTPOCHHE Ta30B, KHUIKOCTEH M TBEPIBIX
(kpucTayinueckux) Tell. B3auMoCBs3b MEXIy CBOWMCTBATIIA BEIIECTB B Pa3HBK
arperaTHbIX COCTOSIHHSIX M aTOMHOMOJICKYJISIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

JlemoHcTpanuu.

1. Ha6monenue OpOYHOBCKOT'O JIBHYKEHUS,

2. Habmonenue g dy3un.
3. HaOmroneHue sBIEHUH, OOBACHSIONIMXCS MPUTSHKEHHEM WM OTTAIKMBAHHEM
YaCTHI] BELECTBA.
JlaGopaTopHbie paObOTHI M OTIBITHI.
1. Ouenka quaMeTpa aToMa METOIOM PAIOB (C UCIOIb30BaHreM (GoTorpaduii).
. 2. OnbITHI 10 HAGJIOACHHIO TEIIOBOIO PACIIMPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKEHHS.
Paznen 3. JIBm>keHHUE U B3aMMOJICHCTBHUE TEIL.
MexaHuveckoe [BW)KEHHE. PaBHOMepHOe M HepaBHOMepHOe BHkeHHe. CKOpOCTb.
CpeaHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBMYKEHHHU. PacuéT myTH U BpEeMEHH JBUKEHHUSL.
SIBeHre WHEPUWHU. 3aKOH HHEpIUH. B3auMmojeicTBHEe Ten Kak MpUYMHA
M3MEHEHUS CKOPOCTH JBMKEHHS Tel. Macca Kak Mepa HHEPTHOCTH Tena. [oTHOCTh
BertecTBa. CBsi3b MJIOTHOCTH ¢ KOJUYECTBOM MOJIEKYJI B €MHUIIE 00bEMA BEIIECTBA.
Cuita KaK XxapaKTepHUCTHKa B3auMmoieicTBus Tea. Cuia ynpyroctu u 3akoH ['yka.
V3mepenue CHIIbI ¢ TIOMOIIIBIO JUHAMOMETpA. SIBJICHHE TATOTEHUS U crja TsbkecTr. Crta



TSDKECTH Ha Apyrux mia”erax. Bec tena. HeBecomocts. CrioskeHue cuil, HalpaBiIeHHbIX
110 oHOM npsiMoii. PaBHoelicTByromas cuin Cuiia TpeHus. TpeHue CKoJIbXKEHUs U TPeHHE
1okos. TpeHue B IpUpOJE U TEXHUKE.

JleMoHCcTpauuu
1. Ha6monenne mexannueckoro JABXKeHU A Tena.
2 N3mepenue CKOPOCTH

Hp?[MOJH/IHCI\/JIHOFO JABUKCHUS.
3. HabGnronienue siBIeHUsI MHEPITUH.
4. Habmonenue u3MEHEHHUs! CKOPOCTH MIPU B3aUMOJICHCTBUU TEll.
5. CpaBHeHHE MacC TI0 B3aUMO/ICHCTBHIO TEJL.
6. CnoxeHue CHII, HATIPABICHHBIX [0 OJJHOU TIPSIMO.
JlabopaTopHbie pabOTHI U OTBITHI.
1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO JIBUKEHMSI (ILIapHKa B ATAKOCTH, MOAEIU
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajee).
.2. Onpenenenue cpeiHell CKOPOCTH CKOJIbKEHMsI OpycKa WM IIapyKa 110 HAKJIOHHOM
TUTOCKOCTH.
3. Onpenenenue MIOTHOCTA TBEPAOTO TENA.

4, OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsbkeHus (Aeopmanin) npyKUHbI
OT NPUJIOKEHHON CUJIBL.

5. OnsITel, IEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI TPEHHUsI CKOJIBKEHHSI OT Beca
TeJa ¥ XapakTepa COMPUKACAIONTUXCSI TTOBEPXHOCTEH.

Paznen 4. JlaBneHue TBEPABIX TEJI, )KUIAKOCTEN U Ira3oB,

JaBnenne. CriocoObl yMEHWINIEHUS U yBEIWYCHUs JaBieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJICHHsI Ta3a OT oO0BéMa, Ttemmeparyphl. [lepemaua maBneHUs
TBEPABIMU TEJIaMH, XKUIKOCTAMU M ra3zamu. 3akoH I[lackans. IIHeBmaTmueckue
MaIlliHbI. 3aBUCUMOCTh JABJICHHsI >KUJIKOCTH OT TIyOWHBI. [ HMapocTtaTuueckuit
napagokc. CooOmiaronuecs cocyibl. [ napaBirmdeckue MEXaHu3Mbl.

Atmochepa 3emuin u atMmocdepHoe naBieHue. [IpuUuMHBI CyIIECTBOBAHHS
Bo3aymrHOM o6osioukn 3emum. OmbiT Toppuuemm. M3mepeHue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJ YPOBHEM MODS.
[TpuGops! i1 U3MEpeHus: aTMOC(EPHOTO JTaBIICHUS,

JleficTBHE JKHMIKOCTM M ra3a Ha IOTPY)KCHHOE€ B HHMX TeJo. BrITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxornaBanue.

JlemoHcTpamnuu,

1. 3aBuCHMMOCTb JaBJIEHMS ra3a OT TeMIepaTyphl.
2.Ilepenaua JIaBJICHUS
KHUJIKOCTBIO M rasom. 3.
Coobmarommuecs Cocypl. .
4. TmpapaBnuveckuii mpecc,
5. TlposiBieHue neicTBust aTMOCHEPHOTO JABICHHUS.
6. 3aBHCHMOCTH BBITAIKHBAIONIECH CHIIBI OT 00bEMA MOTPYKEHHOW YacTH Tela U
IUIOTHOCTH KUJIKOCTH.
7. PaBeHCTBO BBITAIKUBAOLICH CHIIBI BECY BHITECHEHHO HKUIKOCTH.
8. VYcnoBue muiaBaHusl TeN: IUIaBaHHE MM MOTPY)KEHHE TENl B 3aBUCHMOCTH OT
cooTHoteHus mwiotHocren tena u XKNUJIKOCTH,
JlaboparopHbie pabOTHI U OIIBITHI,



1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOW B
XKUJKOCTb YacTH TeJa.
2, Onpenenenne BbITAIKUBAIOUIEH CHUIIBI, IEHCTBYIOLIEH Ha TEJO, MOTPYXKEHHOE B
KUAKOCTb
3. TlpoBepka HE3aBUCHMOCTH BBITAIKHBAIOLICH CHUIIBI, JACHCTBYIOIICH Ha TEJIO B
KUIKOCTH, ot maccsl Tena,

4i  ()UbITbb ~ JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  BBITAJIKHBAIOLICH  CHIIBI,
JEUCTBYIOLIEH Ha TEJNO B JKMJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh
YacTH Tela U OT IJIOTHOCTHU KHUAKOCTH,

5» KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U ONPEIEICHUE €€
Irpy30I10AbEMHOCTH.

Paznen 5. PaGota n MOIIHOCTB. DHEPrus.

Mexannyeckast pabota. MOLIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. I[IpaBuio
paBHOBecHs pbluara. [IpuMeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKy «30510To€
npaBuwio» MexaHuku. KIIJ] mpoctsix mexanu3moB. [IpocTeie MexaHM3MBI B OBITY U
TEXHHUKE.

Mexannueckas 3Heprusi. Kunerndeckast u noteHuuanbHas sHeprus. [IpeBpamienue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUH B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

JemoHcTpanuu.

1. IIpuMepbl IPOCTHIX MEXaHU3MOB.

JlaGopaTopHbie paOOTHI U OTIBITHI.

1. Onpenenenne paGoThl CHIIBI TPEHUS IPH PABHOMEPHOM

JBUKCHUH TeJa 110 TOPU30HTAIBbHON IIOBEPXHOCTH,

2. Wccnenosanue yciaoBUil paBHOBECHS phlYara,

3. 3. Usmepenue KIIJI HakIOHHO IIOCKOCTH.
4. N3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHUH.

8 KIIACC

Paznen 6. TerioBeie ABJIEHUS.

OCHOBHBIC  TIOJIOKEHUS  MOJICKYJIIPHO-KUHETHUECKOH TCOPHUH  CTPOCHHUS
BelecTBa. Macca HW: pa3Mepbl aTOMOB M MOJIeKY/d. OIBITHI, ITOATBEPXIAIONINC
OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.

Mojenu TBEPIOTO, )KHUAKOIO U Ia3000pa3HOr0 COCTOSIHUM BELISCTRA.
Kpucramnnueckue u amopdbie Tena. OObsICHEHHE CBONCTB Ia30B, )KHIKOCTSH M TBEP IBIX
TEJI HAa OCHOBE TIOJIOKEHUH MOJICKYJISIPHO-KUHETUYECKOH Teopuu. CMayrBaHKUe U
KalWUIpHBIC sBJIeHUA. TeIIoBoe pacuIMpeHne U CxKaTHe.

Temmeparypa. CBsi3b TeMIeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBHKCHHS
gactull. BHyTtpeHHsst sHeprusi. CnocoObl W3MEHEHHs] BHYTPCHHEH OHEPIHU:
TEeIIonepeaya U coBeplieHrne paboThl. Buasl Teruionepeaayu: TEIUIONMPOBOIHOCTb,
KOHBEKIIHUS, U3TyUYCHUE,

KomnuecTtBo TemmoTel. YelnbHas TEIIOEMKOCTh BelecTBa. TemrooOMeH u
TETIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOTO OaniaHca, [lnaBieHHWe M OTBEp/CBaHUC
KPUCTAJNTMYECKUX BEIISCTB. YJenbHas TeruioTa IuiaBieHus. IlapooOpa3oBanue u
koHaeHcanus. Mcmapenume. Kumenwe. VienpHas TemioTa mapooOpa3oBaHMSL
3aBUCHUMOCTh TEMIIEPATYPhI KUIICHUS OT aTMOC(EPHOTO JaBIICHHSI.

Bnaxnocts Bo3ayxa.

DHeprus TOIUBA. Y AebHAs TEIIOTa CTOPAHHSI.



[punuunsr  pabotsl TemnoBbix asurareneid KIIJ[ TerutoBoro aBurarens.
TemioBbie ABUTATENN U 3aIUTa OKPYKAIOLICH CPEbL.

3aKOH COXpaHEHHUs U IIPEBPALCHUSI SHEPTUU B TEIUIOBBIX MPOLIECCAX.

JlemoHCTpanuu.

1. Ha6monenue OpOYHOBCKOTO JIBIDKCHUS,

2. Ha6monenne audbdysum.

3. HaGmonienue siBinenuit cMaunBanus U KanuJuisipabix ABJEHN.
HaGmtofieHne TeroBoro pacupeHus Tel.

o &

WN3menenune naBineHUs Tra3a NpU W3MEHEHMH OObE€Ma W HarpeBaHUU WIH
OXJIAKJCHUH.

6. IlpaBuia u3MepeHus: TeMIEPaTypEHI.

7. Buppl Termonepenayu.

8. OxyaxkaeHue Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu coOBEpIICHHH PaOOTHI BHEITHUMH CHUIIAMHU.

10. CpaBHeHME TEIUTOEMKOCTEH PA3INYHBIX BEIIECTB.

11. HaOmromenue KUIEHUS.

12. HaGmoieHre mocTosICTBa TEMITEPaTyphl TIPH TUIABICHUH.

13. Mopenu TerutoBbIX qBUTaTenel, JlJabopaTtopabie pabOTHI U OTIBITHI.

1. OnwITel 10 OGHAPYKEHUIO IEHCTBHS CHI MOJIEKYIIIPHOTO HPHTSKEHHUS.

2. ONBITHI O BBHIPAIMBAHKIO KPHCTAJIOB IOBAPEHHON COJIM HITM caxapa.

3. OnbITH IO HAOIIOJCHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX
Tel

4. Omnpepenenue AaBieHUs BO3AyXa B OAUIOHE INIIPHUIIA.

5. OIBITH, AEMOHCTPUPYIONIHE 3aBUCHMOCTD JIABIICHUS BO3yXa OT €ro 00béMa u

HarpeBaHus WIH OXJIaKICHUSI.

6.IlpoBepka ruUmoTe3bl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KHJIKOCTH B

TEPMOMETPHUUECKOHN TpyOKe OT TeMIIEpaTyphl,

7. Habmionenue uW3MeHEHHs BHYTPEHHEW SHEpPruu Tejda B pe3yabTaTe
Teruionepesadyu u paboThl BHEIIHUX CHUJT
8. MHccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOM U ropsyeit
BOJBI9. Omnpenenenne KoMuYecTBa TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU
TEIIO0OMEHE C HAarpeThIM METAJUTMUECKUM [UIHHIPOM,
10.Onpenenenune yaeabpHOM TEMIOEMKOCTH BEIIECTBA.
11.Vccnenosanue mporecca HCIapeHus.
12.OnpenienieHne OTHOCUTENILHOM BIIaXKHOCTH BO3/IyXa.
13. Onpenenenne yaeapHOM TEIUIOTHI TIABICHHS JIbJA.
Paznen 7. DnekTpudeckue U MarHUTHBIC SIBJICHUS.
Onektpusanusi Ten. JlBa poaa dJIEKTpUYECKUX 3apsaoB. B3ammopeiicTBue
3apshkeHHBIX Tell. 3akoH KyrnoHa (3aBUCHMOCTH CHIIBI B3aMMOJCHCTBUS 3apsHKEHHBIX Tell
OT BEITMYHHEI 3aPSI/IOB U . PACCTOSHUS MEXK]Ty TEJIaMH).
Onekrpuueckoe moze. HanpsbkeHHOCTh 3nekTpudeckoro mnoss. [lpuHnmn
CYIMEPIO3UINH IIEKTPUUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekrpuueckux 3apsioB, ODJIEMEHTApHbIA AIIEKTPUUECKHUI 3apsi.
Crpoenue atoma, [IpoBOAHMKK U JUAJIEKTPUKU 3aKOH COXPAHEHUS BIEKTPUUYECKOTO
3apsja.



DNEKTPUYECKUN TOK, Y CJIOBUS CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hcrounuku nocTostHHOTO TOKa. JIelCTBUS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE), DJIECKTPUUECKUN TOK B KHUJIKOCTAX U razax.

Dnektpuyeckas 1enbl Cuia Toka. DIEKTPUUECKOE HaIIPSKEHHUE.
CormnpoTHuBieHHE MPOBOJHUKA. Y ACIBHOE COMPOTUBIIEHUE BelllecTBa. 3akoH OMa st
ydacTtka 1enu, [locienoBarenbHoe U nmapamiebHOE COSIMHEHHUE TPOBOIHUKOB.

Pabora u MomHOCTH »AyeKTpUYecKoro Toka. 3akoH Jxoyns—IJlenna.
DneKTpuyecKue Ienu U MOTPeOuTeNH 3JIeKTpudecko sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHbIE MarHuThl. B3anMoielicTBHE MOCTOSIHHBIX MAarHUTOB. MaruutHoe
nojie. MaruutHoe moJie 3eMJIM U €T0 3Ha4YeHHe s )ku3HU Ha 3emute. OnbIT Dpcerena.
MarnuTHO€ oJIe JIEKTPUIECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuTOB B TEXHUKE.
JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM. DJIEKTPOIBUTATENh MIOCTOSTHHOTO
TOoKa. Vcrionb30BaHNE JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOUCTBAaX U Ha
TpaHCIIOPTE.

Onbitet Dapazes. SBnenue annekTpoMarHuTHOM wHAyKuuu. [IpaBwmiio JleHma.
OnekrporeHeparop. CrnocoObl MOTyYEHUS IICKTPUIECKON IHEPTUH, DIEKTPOCTAHITUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHH.

JemoHcTpanuu.

1. Dnexrpuzanus Ten

2. JlBa poja SIeKTPUUECKUX 3apsI0B U B3aUMOIEHCTBUE 3apAKEHHBIX Tell.
3. YCTpOMCTBO U JEHCTBUE AIEKTPOCKOIIA.
4. DnekrpocraTHyecKas HHIYKIUSL
5. 3aKOH COXpaHEHUS DIICKTPUIECKHX 3apsI0B.
6. [IpoBOTHUKY U TUAIEKTPUKH.
7. MonenupoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIs
8. HcTo4HMKM MOCTOSIHHOTO TOKA.
9. JlelcTBUS AIEKTPHUIECKOTO TOKA.
10. DneKTpUYECKHi TOK B )KHIKOCTH.
11.T a30BbI# pa3ps.
12. 3mepeHue CHIIbl TOKa aMIIEPMETPOM.
13. 3mepenHue 37eKTpUYecKOT0 HaMpsyKEHUS! BOJIBTMETPOM.
14, PeocTaT 1 Mara3uH COpOTUBJICHU.
15. B3aumogencTBre NOCTOSIHHBIX MATHUTOB.
16.MoaenupoBanre HEBO3MOKHOCTH pa3/ieIeH sl OJIFOCOB MAarHHUTA.
17.MoaenupoBanre MarHUTHBIX MOJIEH OCTOSIHHBIX MArHUTOB.
18.Ouwit Dpcrena.
19. MaruuTHO€ 10JIe TOKa, DIEKTPOMAarHwur.
20, JleiicTBH€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DnekTpoABUTaTeNb MOCTOSHHOTO TOKA,
22. UccnenoBaHue sIBJICHUS AIEKTPOMArHUTHOM WHIYKIIUU.
23. OnbiTel Dapages.
24. 3aBUCUMOCTh HANpaBleHUS MHIYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHKHOBEHHS.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
JlaboparopHbie pabOTHI U OIIBITHI,



1. OmpiTel MO HAOMIOJCHUIO BICKTPU3AIMK TEN WHAYKIIACH W MpH.
COTIPHUKOCHOBEHUH,

2. WccnenoBanue AeHCTBHS DIEKTPUYECKOIO II0JS HA IPOBOIAHUKH H
mmanekTpukud 3. COopka M mpoBepKa padOTHI DJIEKTPUUECKON IenH
MIOCTOSTHHOTO TOKa,

4. V3mepeHue u peryJupOBaHHE CUM TOKA.

o

N3mepenue u perynnpoBaHue HaPsHKEHUS.

b. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WUJIYIIET0 4epe3 pe3UcTop, OT
COIPOTBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLITE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIECHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAIN MONIEPEYHOT0 CEYEHHs U MaTepHara.

8, IlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUM MpU TOCIEI0BATEIIbHOM

COEJIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwiaa ISl CHJIBI TOKA TMPH MApaUICIBHOM COEIUHEHHU
PE3UCTOPOB.

10. Onpenenenue paboTHI 3IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.Omnpenenenrie MONIHOCTH  3JIEKTPHUYECKOTO TOKA, BBIACIACMONW  Ha
pesucrope,

12. UccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO YEpE3 JIAMIIOYKY, OT
HaIpsDKEHNs Ha HEW.

13. Onpenenenne KIIJ] narpesaTes.

14. ViccretoBanye MarHUTHOTO B3aUMOICHCTBHS MIOCTOSTHHBIX MAarHUTOB.

15, 3yueHue MarHuTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPU UX 00bETMHEHUH

U pa3zieneHuH,

16.VccnemoBanme IEHCTBHS SIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0mbITBI, JIEMOHCTPHPYIOIIME 3aBUCHMOCTh CHJIBI  B3aUMOJICHCTBHUS
KaTyIIKU C TOKOM W MarHuTa OT CHJIbI TOKa M HamlpaBlieHUS TOKa B
KaTyIIKe.

18.M3yuenune neicTBUSI MATHUTHOTO TOJIS HA TPOBOIHPIK C TOKOM.

19. KoncrpyupoBanue u uzyueHue paboThl 3JI€KTPOIBUTATEIIS.

20. Usmepenne KIIJ] 3aeKTpoaBUraTeIbHON YCTAaHOBKH.

21.0neITEl 11O HUCCICOJOBAHUIO SBJICHUA 3J'I€KTpOMaH'HITHOI71 HHAYKIOHUHA:
HCCIICAOBAHUC W3MEHCHHMI 3HAYeHHS U HaIlpaBJICHUA PHIAYIOIIIOHHOTO
TOKa.

9 KJIACC

Paznen 8. Mexannueckue IBICHUS.

Mexannueckoe nBWKeHue. MarepuanbHas Touka. (CucreMa OTcuéTa.
OTHOCHUTENBHOCTE MEXaHUYECKOIO JABI)KEHHA. PaBHOMEpHOE NpSAMOIMHEWHOE
nBukeHue. HepaBHoMepHoe mnpsiMosmHEiiHOe ABMKeHHe. CpeqHsass U MIHOBEHHas
CKOPOCTb T€JIa TP HEPABHOMEPHOM JBUKCHUHU.

VYckopenne. PaBHOyckopeHHOe mpsMosinHeHoe nBumxkeHue. CBoOogHOE
nagenue. Oneitel [anumnes.

. PaBHOMepHOE JBIOKEHHE 110 OKpYKHOCTHU. Ilepuos n yactora obpamenus. Jinnernas
U yria0Bas CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.
IIepsbiit 3akoH HerotoHa. Bropo#t 3akon Herotona. Tperuii 3akoH HproroHa.
[IpuHUHI CynepO3ULUN CUIT



Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHsI CKOJBbXKEHUs, CHIa
TPEHMUSI TI0KOS, IPYTUE BUJIbI TPEHUSL.

Cuna TsOHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
naneHus. JBmxenue mianer Bokpyr Comnma. IlepBas kocMuYeckass CKOPOCTb.
HeBecomocTts u eperpysku.

PaBHOoBecue MarepuanpHOW TOukH. AOcoOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOIO TeNa C 3aKPETUIEHHON OChIO BpanieHrus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec tena. M3menenune umnyinbca. VMmynbe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE IBUYKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa CHJI TSXKECTH, YIPYroCTH,
TpeHust. CBs3b sHeprun u padoThl. [loTeHnManbHasE SHEPrUs Tena, MOAHITOrO HaJ
MIOBEPXHOCTHIO 3eMiM. lloTeHnManbHas sHEprus ckartor NnpyxuHel. Kunetndeckas
sHeprusi. TeopeMa O KMHETUYECKOM SHEPruu. 3aKOH COXpPaHEHHs] MEXaHUYeCKOH
SHEpPruu.

JleMoHCTpanuu.

1. Habmomenne MeXaHMYECKOTO IBHKEHHS Tela OTHOCHTENBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHEHHWE TIyTeli W TpaeKTOPHMI IBMKEHUS OJHOTO M TOTO JKE Tena
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

3. 3mepeHune CKOpOCTH M YCKOPEHUS IPSMOJIMHEMHOTO JIBUKECHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKCHUSL.

5. HabmroneHue IBMKEHHUS TEJa IO OKPYKHOCTH.

6. HabmrogeHne MexaHMYECKUX SBJICHHMH, MPOMCXOIAIIMX B CUCTEME OTCYETa
«Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM [JBIDKCHHHM OTHOCHUTEIBHO
kabuHeTa PU3nKH.

7. 3aBUCHMOCTH YCKOPEHHs Teja OT MAacChl Tella M JCHCTBYIOIIEH Ha HEro
CHJIBI.

8. Halnronenue paBeHCTBA CUJI IPU B3aUMOJICHCTBHH TEJ.

9. H3meHeHwue Beca Tena MpH YCKOPEHHOM JIBHKCHHH.

10. TTepenaya uMmysnbca mpu B3aUMOICHCTBHH TEJ.

11. TIpeoGpa3oBaH¥st SHEPIUHU [P B3aHMO/ICHCTBUH TEIl

12. CoxpaHeHre UMITyIbCa IPU HEYIIPYTOM B3aHMO/ICHCTBUH.

13. CoxpaneHue uMyibca npu abCOTIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HabmroieHre peakKTUBHOTO IBHKEHUSL.

15. CoxpaHeHne MexaHHIECKO# SHEPTUH TIPU CBOOOTHOM I1a/ICHHUH,

16. CoxpaHeHre MexaHHYECKO# dHEeprpIa Mpu IBUKCHUH TeNa MO/ JCUCTBUEM
npyxuHsbl, JlaboparopHbie pabOTHI U OTBITHI.

1. KOHCTPYI/IpOBaHI/IC TpaKTa MUIA pa3roHa Hu JaIbHEHIIIETO PaBHOMEPHOT'O
ABUIKCHUS HMIApHUKa WA TCICKKH.

2. OnpeneneHI/Ie CpG,[[HGfI CKOPOCTU CKOJbKCHUS 6pyc1<a UIN JIBUXKCHUA
rapuka 1o HaAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHne yCKOPEHUsI Teja IPU PABHOYCKOPEHHOM JBUKEHPII TIO
HaKJIOHHOMU IJIOCKOCTH.

4, HccnegoBanne 3aBHCHUMOCTHU nyrTu OT BPCMCHHU IIPpU PaBHOYCKOPCHHOM
JABHKCHUN 0e3 HavaJIbHOM CKOPOCTH.



5, [IpoBepka rUMmoTe3bl: €CIu P PABHOYCKOPEHHOM JIBIOKCHHH 0€3 HadallbHOM
CKOPOCTH MyTU OTHOCSITCS KaK Psifi HEYETHBXK YUCEI, TO COOTBETCTBYIOIINE
MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHWJIBI TPCHHA CKOJIBKCHHA OT CHJIbI
HOPMAJIBHOT'O JaBJICHUA.

7. Onpenencane K03(QGUIMECHTA TPEHUS CKOIBKCHUSL.

8. Omnpeenenne KECTKOCTU MPYKUHBIL.

9. Omnpenenenne paboOThI CUIIBI TPEHHS [IPH PABHOMEPHOM JIBIDKEHHH TEJA TI0
TOPU30HTAIBHON IIOBEPXHOCTH.

10.Omnpenenenrie  pabGoOThI CHIBI  YIOPYrOCTH TpPU TOJbEME Tpy3a C
WCIIOJIb30BAHUEM HETOIBTKHOTO U TMOIBUKHOTO OJIOKOB.

11, N3yyeHue 3aKoHa COXpaHEHHS YHEPTUU.

Paznen 9. Mexanudeckue kosie0aHUs U BOJIHBI.

KonebatenpHoe neTkeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHU: TIEPHO/I,
4acTOTa, aMIUINTy1a. MaTeMaTHYeCKuil U PYKUHHBIA MassTHUKH. [IpeBpaienne
SHEPTHUH MPHU KOJIeOATETHHOM JIBHKECHUU.

3aryxaromye KoJieOaHusI. Brinyxnennbie KoJIeOaHUsI. Pe3onanc.
Mexannueckre BOJHBI. CBOKWCTBA MEXaHWYECKUX BOJH. [IpoonbHbIE M TOTIEpeYHbIE
BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4YeCKHue BOJIHBI B
TBEPIOM TeJIe, CEICMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka m BbicoTa ToHa. OTpaxkeHue 3Byka. WHPpa3Byk u

yIBTPa3BYK.
JemoHncTpanuu.
1. HaOmronenne xoneOauuii Tel Mo AEUCTBUEM CHJIBI
TSKECTH U CUJIBI YIPYTOCTH.
2. Habmonenne konebanuii rpy3a Ha l--MTH W Ha
npyxune. 3. HaOmoneHue BBIHYXJICHHBIX KOJCOAaHMH U
pe3oHaHca.

4. PacnpocTpaHeHue NpoI0JIbHBIX U MOTEPEUHbIX BOJIH (HA MOJIEIN).
Habmtoenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AxycTtuueckuii pezoHaHc. JlaboparopHbie pabOThI U OTIBITHI.
. OmpenieneHye 4acToThl U EpUOa KoJeOaHU MaTeMaTUYECKOTO MasiTHUKA.
. Ompenienenue 4acToThl U IEpUOAA KOJIeOaHUN PY>KMHHOTO MasiTHUKA.

WN R oo

HccnenoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHUi MONCEIEeHHOro K IIaTH
Ipy3a OT JUIMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHUH IPYXKUI-IOro MassTHUKA
OT MAacCChl I'py3a.

51 IIpoBepka HE3aBUCHUMOCTH Mepuoja KojeOaHWi Tpy3a, MOABELIEHHOTO K
HHUTH, OT MacChl Ipy3a.

6. OmbITHI, TEMOHCTPUPYIOIIKE 3aBUCHMOCTh MEPHOIa KOJIEOaHuil TPYKTTOTO
MasiTHUKA OT MaCChl I'py3a U KECTKOCTH MPY>KUHBIL.
7. V3amepeHune ycKOpeHHst CBOOOTHOTO MaICHHUSL.
Pazgen 10. DaekTpoMarauTHOE MOJI€ U ANEKTPOMATHUTHBIE BOJIHBI.
DNeKTPOMArHUTHOE  ToJIe,  ODJeKTpOMarHuTHbie  BoiHbL.  CBOiicTBa
ANMEKTPOMArKIITHBIX BONH. [llkama »IeKTpOMAarHUTHBIX BOJIH. lcmonb3oBaHHe
AIEKTPOMATHUTHBIX BOJIH JIISI COTOBO# CBSI3H.



OnekrpoMarHuTHas mpupona cBeta. CKOpocTh cBeTa- BoiHOBBIE CBOMCTBa
CBeTa.
JlemoHCTpanuu.
1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
JlaGopaTopHbie pabOTHI U OTIBITHI.
1. M3y4yeHue CBOMCTB HIEKTPOMATHUTHBX BOJIH C IOMOIIBIO MOOHIBHOTO
tenedona, Paznen 11. CBeToBbIC sIBIICHUS,
JlyueBas mopnens cBera. Mcrounumkum cBera. [IpsMonmHENHOE pacrpoCTpaHEHHE

cBeta. 3arMenus Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3akoH OTpakeHUs
CcBeTa.

[Ipenomnenue cBera. 3akoH mpenomsiennn cBeTa. [lomoe BHyTpeHHee OTpakeHUe
cBeta. Vcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPaXEHHS B ONTHYECKUX CBETOBOIAX.

JIunza, Xon myded B snmH3e. Ontuueckas cuctema ¢oToamnmnapara, MUKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckasi cuctTeMa. bin3opykocTs U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. Ombitel  Hptotona. Croxenue
CHEKTPaJIbHBIX 1[BETOB. Jucnepcus ceera. JlemoncTpanuu.

1. TIpamonuueiinoe pacnpocTpaHEHHE CBETA.

2. OtpakeHHe CBeTa.

3. Tlonyuenue n3o00pakeHUi B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
4. TlpenomiieHue cBeTa.

5. Onruuecroil CBETOBOI.
6. Xon mydeit B cobuparomeii JuH3e.

7. Xopm iy4eil B pacceMBArOLIEN JINH3E.

8. Tlonydyenue n300paXkKeHUH ¢ TIOMOIIBIO JINH3.

9. Tlpunuun geiicTBus poToanmmapara, MUKpockorna u terneckona. 10.Moaens riiasa.
11* PasnoskeHue 6e10ro cBeTa B CIIEKTD.

12. TlosrydeHue 6enoro cBETa MPHU CIIOKEYIIH CBETA Pa3HBIX IIBETOB.
JlaGopaTopHbie pabOTHI U OTIBITHI.

1. HccnenoBanue 3aBUCMMOCTH yIila OTPaXKEHHS CBETOBOIO JIyda OT yIJja MaJeHHs.
2. M3ydeHue XapakTepHCTHK M300pasKeHHUs IIPEIMETa B ITIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH yriia MpeJIOMIICHHUS CBETOBOTO JIyda OT yIJla MMaJACHUA
Ha I'paHUIC «BO3AYX—CTCKIIO».

4, TlonyueHne U300paKeHUI ¢ IOMOIIIBIO COOMPAIOIIIEH JINH3HI.

5, Omnpezenenne GOKYCHOTO PacCTOSHHS U ONITUYECKON CHJIbI COOMPAFOIICH JTNH3BI.

6. OnBITH 10 PA3I0KEHHUIO OEIIOr0 CBETa B CIIEKTD,

7, ONBITBI TI0 BOCTIPHSATHIO [BETA MPEAMETOB MPH MX HAOIIOJCHUN Yepe3 IIBETOBbIC

(GUIBTPBIL.

Pasnen 12, KBaHTOBBIC SIBJICHUS.

OmbiTel  Pesepdopma u 1uraHerapHas Mojenb aromMa. Mojens aroma bopa.
Hcnyckanue u morjolieHue ceeta aroMoM, KBauTel. JInHelyaThie CICKTPHI.

PagnoaktuBHOCTh. AJsb(a, Oera- u ramma-usiaydeHus. CTpoeHHe aTOMHOTO
siapa, HykimoHHast MOJieNib aTOMHOTO sijpa. M30Tombl. PagnoakTHBHbBIE MPEBPAICHUS.
ITepuon mosypacmaja aTOMHBIX SIIED.



SnepHble peakuuu. 3aKOHbI COXpPAHEHMs 3apsIOBOIO M MacCOBOIO YHCEN.
OHeprus cBs3u aTOMHBIX s7iep. CBsA3b Macchl U SHEPruM. Peaknuu. cuHTe3a U AeICHUs
anep. Ucrounnku sHeprun CosiHIA U 3BE3 1.

SnepHas sHepreTuka. JIeMCTBUA paAMOAKTUBHBIX U3JIy4YCHUIN HA KUBbIC OPraHU3MBI.

JleMoHCTpamnuy,

1. CexTpbl U3ITy4€HUs U TOTJIOIECHHUSL.

2. CriekTpbl pa3IMyHBIX Ta30B.

3. Cniektp Bojopoa.

4. HabOmomenue TpEeKOB B Kamepe

Bunscona. 5. Pabora  cuerdmka

MOHU3UPYIOUIUX U3ITyYEHUN.

6. Peructpamus wu3mydyeHUs TNPUPOIAHBIX MHUHEPAJIOB U MPOAYKTOH

JlabopaTopHbie pabOTHI U OTIBITHI.

1. HaGmoneHue CIIOMHBIX U THHENYATEIX CHEKTPOB U3TYYEHHS.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPIMU YaCTHIBI O TOPMO3HOMY ITyTH (IO

dboTorpadusim).

3. 3mepenue paanoakTuBHOTO GoHA.

[ToBTOpUTETHEHO-0000IIAIOIIHNI MOTYTb.

[ToBTOPUTEIIEHO-0000IIAOIIMKA MOAYJIb TPEAHA3HAYCH JUISI CHCTEMAaTH3alud |
0000IIeHUsT TIPEIMETHOTO COJCPKAHUS M OTBITA JICATEIBHOCTH, MPUOOPETCHHOTO MPH
HU3YUYCHUU BCETO Kypca (1)I/ISI/IKI/I, a TaKXe JJIA IIOATrOTOBKHN K OCHOBHOMY
roCyJapCTBEHHOMY SK3aMeHy 10 (HU3HKe I 00y4JaromuXxcs, BEHIOPABIINX ATOT y4eOHBII
peaMeT.

[Tpu n3yueHnn JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHIIBI
JeSITETbHOCTH; HA OCHOBE KOTOPBIX 00ECIIEUNBACTCS TOCTHIKCHHUE IPEMETHBIX U
METaNpeIMETHBIX TUIAHUPYEMBIX PE3yabTaTOB 00y4YeHUs, POPMHUPYETCSI
€CTeCTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHUE HaYUYHBIX METOJIOB HCCIICIOBAHUS SIBICHUIH
MIPUPOJIb U TEXHUKH, OBJIAJICHHUE YMEHHUSIMH OOBSICHATH (PU3UUCCKUE SBICHHS, IPUMCHSISI
MOJTyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIE KAUECTBCHHBIC U SKCIIEPUMEHTAIIbHBIC.

[TpuHIMITHATBHO NESTENBHOCTHBIN XapaKkTep JAaHHOTO pasJiesia peal3yercs 3a CyeT
TOTO, YTO 0OYJArOIIHECs BHIIOIHAIOT 3a/IaHUsI, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE MNOJYYCHHBIX 3HAHHMH PACIO3HABaTh M HAYYHO OOBACHATH (DU3UUCCKHE
SBJICHUS B OKPYXKAIOIIEH NPUpPOJE W TMOBCEAHEBHON JKM3HHM; HCIOJIb30BAaTh HAay4YHbIC
METO/Bbl UCCIEIOBaHHUs (PU3MYECKUX SIBICHHH, B TOM YHUCIE JJIS MPOBEPKH THUIOTE3 U
MOJIy4eHHS TEOPETHYECKUX BBIBOJIOB; OOBSCHSATH HAaydHbIE OCHOBBI HanOOJee Ba)KHBIX
JTOCTHKCHUI COBPEMEHHBIX TEXHOJIOTHH, HalpuMep, MPAaKTUYECKOrO MCIIOIb30BaHUS
Pa3MYHBIX WCTOYHUKOB SHEPTMHM Ha OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHEHUS BCEX
M3BECTHBIX BUJIOB SHEPIHH.

I[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA I[TPOI'PAMMEBI I10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU A

N3ydenne ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHMs HAIMpPABICHO Ha
JOCTHIKEHHE  JITYHOCTHBIX, METampeIMETHBIX M MPEeIMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToOB.

B pesynbpTare u3yueHuss GU3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuatomierocs OyayT chOpMHPOBAHBI CIAEAYIOIINE TUYHOCTHBIE PE3YIbTATHl B YACTH: @
1) maTpuOTU4YECKOTO BOCITUTAHUSA:



e —IIPOSIBJICHUE MHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSHMIO POCCUHCKOU
(bu3nvecKoit HayKH;

e — IICHHOCTHOE OTHOIIEHHWE K JOCTHKEHHUSIM POCCUHCKUX

YUYCHBIX-(DU3UKOB; @ 2) TPaKIAHCKOTO U JAyXOBHO-HPABCTBEHHOTO

BOCITUTaHMUSL:

e -- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX H
ATHYECKHX TPOOJeM, CBS3aHHBIX C MPAKTHYECKHUM IPHUMEHEHHEM IOCTHKECHHUN
¢bu3uku;

e — OCO3HaHHWE BAXHOCTH MOPAJIBHO-3TUYECKUX IPHHLIUIOB B

NESTETFHOCTH YIEHOTO; @ 3) 3CTETUUECKOTO BOCITIUTAHUS:

e — BOCIPUATHE OCTCTHYCCKHUX KadY€CTB (1)H3H‘-I€CKOI>1 HayKu: €€ TapMOHHYHOTI'O
IMOCTPOCHUA, CTPOroCcTtu, TOYHOCTH, JIAKOHUYHOCTH, e 4) OCHHOCTU HAY4YHOIo
IIO3HAaHMUA:

e -- OCO3HAHHE IICHHOCTH (U3MUYECKOW HAYKHW KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS
MHpaA, OCHOBBI DPa3BUTHUs TEXHOJOTHUM, Ba)XKHEWINEH COCTaBIAIOIIEH KYJIBTYpHI;
¢ —pa3BUTHE HAy4YHOM JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOM
NeATeNbHOCTH, & S5) (OPMHPOBAHUSA KYJABTYPHl 3II0POBBbSI W OMOIIMOHAIEHOTO
Onaronoyyus:

e -0OCO3HAaHME IIEHHOCTHM 0Oe30macHOro o00pa3a KHU3HH B  COBPEMEHHOM
TE€XHOJIOTMYECKOM MHUpPE, BaXXHOCTH TpaBHJI OE30MACHOTO TOBEICHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OHJIEKTPUYECKHMM U TEIUIOBBIM OO0OpYIOBaHHEM B
JOMAIITHUX YCIIOBUSX;

e — cOpMHUPOBAHHOCTh HaBbIKa pedieKcHH, MPU3HAHWE CBOETO IpaBa Ha OIIMOKY U
TaKOTO0 )K€ MpaBa y APyroro 4yeioBeKa;

e 0) TPYZIOBOTO BOCITUTAHUS:

e —aKTUBHOE YdJacTH€ B pEIICHWH NPAKTHUECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNIbHON OpraHu3alliid, TOpOoJa, Kpas) TEXHOJOTHUYECKOW W COIMATBHOU
HaIpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUII;

e — UHTEpeC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuii, CBI3aHHBIX C

(U3HKOIA; @ 7) 9KOJIOTMUYECKOTO BOCIIUTAHUS:

e —OpHEHTALUs Ha MpUMEHEHUe (PU3NYECKUX 3HAHUU JUIsl pelieHus 3a7ad B 00JIacTH
OKpyXKarolllel cpelipl, IUIAHUPOBAHMUSA IOCTYNIKOB M OLIEHKM HMX BO3MOXHBIX
MOCIIE/ICTBUH [UIs OKpY Karollel cpeapl;

e — OCO3HaHUE II00aJIbHOI0 XapaKTepa SKOJIOrMUECKUX MpoOIeM U MmyTel ux

pelieHus; e §) alanTaluyd K M3MEHSAIOLUMCS YCIOBHSM COLMAIbHON U

IPUPOJTHOM Cpeibl:

e — IOTPeOHOCTh BO B3aMMOJECHCTBUU NPHU BBINOJHEHUHM UCCIEIOBAHUN U MPOEKTOB

($u3n4ecKo HaNpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX; @ °- OBBIIIEHUE

YPOBHS CBOE€I KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO IEATENBHOCTD;

e -- IOTPEOHOCTh B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uuciie (GOPMYINPOBATH HJIEH,
MOHATHUSA, TUIIOTE3bI O (PU3NYECKUX 00BEKTAX U SABJICHUSAX;

e — OCO3HaHHE Ae(IIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3UKY;

e —IIJJAHUPOBAHHUE CBOETO Pa3BUTHsI B PUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHUA;

e -- CTpPEMJICHHE AaHAJM3UPOBATh U BBIABIATH B3aMMOCBSI3H MPHUPOABI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE€ C UCIOIB30BaHUEM (PU3MUYECKUX 3HAHUI; ¢ —OIIEHKA CBOUX
JNEUCTBUI C y4€TOM BIHSHHS Ha OKPYXAIOMIYIO CpeAy, BO3MOXKHBIX TJIOOATBHBIX
MOCJIEICTBUH,



METAIIPEAMETHBIE PE3VJIbTATHI

B pesynbpTare ocBoeHUs mporpamMmbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMUpOBaHBI METarpeIMETHBIC PE3yIbTATHI,
BKJIFOYAIOIIUC M03HaBaTEJIbHBIC YHUBEPCATbHbBIC y4deOHbIC JCUCTBUS,
KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC yueOHbIE NEUCTBUA, peryisaTuBHbIE
YHHUBEpCAJIbHbIE yUEOHbIE IEHCTBUSI.

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUEOHbIE IEHCTBUS

ba3oBrle Jornueckue QedCTBUS:

# BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SBICHUI); @
YCTaHaBJ'II/IBaTB CymeCTBeHHI:IfI HpI/I3HaK KJ'IaCCI/I(l)I/IKaIII/H/I, OCHOBAHUA IJIs1 0606HI€HI/I$I
nu CpaBHCHI/Iﬂ; ® BBIABJIISATDH SaKOHOMepHOCTI/I nu HpOTI/IBOpC‘-II/Iﬂ B paCCManI/IBaeMI)IX
q)aKTaX, OJAHHBIX H Ha6J'IIOI[€HI/I${X, OTHOCAIIUXCA K (1)I/I3I/I‘-I€CKI/IM SIBJICHUAM, e

BBISBIISITh TIPUYHHHO-CJICICTBEHHBIE CBS3HM TPH W3YyYEHUH (PHU3MUECKUX SIBICHHHA W
MPOIIECCOB, JIeNIaTh BBIBOABI C HCIIOJB30BAHUEM JCIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOYCHNH, BBIABUTaTh THIIOTE3Bl O B3aMMOCBS3AX (DU3WYECKHX BEIUYUH; e
CaMOCTOSITENIBHO ~ BBIOMpaTh crnoco0 pemieHuss ydyeOHOW (uznueckod 3amayuu
(cpaBHEHHE HECKOJBPKHX BApUAHTOB pEIICHHWs, BBIOOp HamOOJee IOAXOISIIEr0 C
y4€TOM CaMOCTOSITENIbHO BBIACNIEHHBIX KpuTepHueB). ba3oBble wuccienoBarenbckue
IEUCTBUS:

e JWCIIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEIbCKAN WHCTPYMEHT MO3HAHUS, o
MPOBOJUTH IO CaMOCTOSTENIBHO COCTaBJICHHOMY TIUIaHY OIBIT, HECJOMXHBIN
(UBUYECKUN HIKCIIEPUMEHT, HEOOJBIIOe HCCIe0BaHUE (U3UYECKOTO SBJICHUS; #
OIICHUBAaTh Ha NMPUMEHUMOCThH I TOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJI€
uccinenoBanus WJIM skcriepuMenTa; ¢aMOCTOATENBHODOPMYIHMPOBATL O00OINCHUS H
BBIBOJIBI TI0 pe3yjibTaTaM IPOBEIECHHOTO HAOMIONEHUs, OIbITa, HCCIECIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHEMIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TMPEINOJOXKEHUsT 00 UX pa3BUTUUM B HOBBIX YycioBuax Pabota c
nHpOpMaIHeH:

. eIpPUMEHATHL pasiuuHbie Metopl, HHCTPYMEHTBL i sanpockl mpu noucke u: oréope
MHOOPMAIMK WM JaHHBIX C YY4E€TOM IIPEUIOKEHHOM yueOHOU (u3nuecKoii
3ajJlaud; e AHAIW3MPOBATh, CHCTEMATU3MPOBaTh W  HHTEPIPETUPOBATH
HHOOPMAIIMIO Pa3IMYHBIX BHIOB M (POPM IPEICTABICHUS, ® CAMOCTOSTEIBHO
BBIOMPATh  ONTUMAJbHYIO  (OpMY  TpeACTaBIeHHs  HHPOpMALUM W
WILUTIOCTPUPOBATH pelllacMble 3aJa4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
WHOU rpaduKOil ¥ UX KOMOWHAIIUSIMH.

KoMmMmyHHKaTHBHBIE YHUBEPCAIbHBIC YICOHBIC JICHCTBUS:

e B X0JIc 0OCYXJIeHHs] y4eOHOTO MaTepHualia, Pe3yJIbTaTOB JIA0OPATOPHBIX PadOT H
IIPOEKTOB 3aJ[aBaTh BOIMPOCHI MO CYIIECTBY 00CYXTaeMOU TEMbI M BBICKa3bIBATh
WJieH, HalleJICHHbIC Ha pEIICHUE 3aJaudl U TOJJIepXKaHHe OJaroKenaTreIbHOCTH
00IICHNS;

CONOCTABJIATh CBOU CYXKIECHMSI C CYKJAECHUSMH IPYTMX YYaCTHUKOB JUAJIOTa,
oOHapyXHUBaTh pa3IuyKe i CXOJICTBO MO3UIINH;



BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMHCbMEHHBIX TEKCTaX; e MyOJINYHO
MPECTABIATh PE3YIbTAThl BBIOJIHEHHOTO (PU3MUECKOTO OIBITa (IKCIIEPUMEHTA,
HCCIIEIOBAaHUs, IIPOEKTa); e IOHMMATh M HCIOJIb30BATh IPEUMYILECTBA
KOMaHTHOW ¥ MHIUBUAYaJIbHOW pabOThI MPHU pEIICHUN KOHKPETHOH (PH3UIECKOi
npoOJIEMbl; e NPUHUMATH LEIU COBMECTHOW J€ATENbHOCTH, OPraHU30BHIBATH
JNEUCTBUS MO €€ JOCTHKEHUIO: PACIpEeAessaTh poJid, O0O0CYXKAaTh MPOLECCHl U
pe3yNbTaThl COBMECTHOH pabOThI, 0000IIaTh MHEHUS HECKOJBKHX JIIOJCH; e
BBIIIOJIHATh CBOIO 4YacTb pPaOOThI, JOCTUrasi KauyeCTBEHHOIO pe3yjbTaTa I10
CBOEMY HAIIPABJICHUIO U KOOPJIMHHUPYS CBOU JEHUCTBHUS C IPYTMMH WICHAMH
KOMaH/Ibl; e OIICHMBAaThb KayeCTBO CBOEro BKJIaJa B OOLIUN MPOIYKT IO
KpUTEpUSIM, CaMOCTOSITENIBHO c(hopMyIMPOBAHHBIM Y4aCTHHKaMU
B3aUMOJICICTBUSA

PerynstuBHble yHUBEpCaIbHbIE yUeOHbIE IEHCTBUS

Camoopranuzanus:

® BBISIBJIATH HpO6J'IeMBI B JXXHU3HCHHBIX H y’—Ie6HBIX CUTyalusx, Tpe6y}OHH/IX JJIsL
pEeICHUA CbI/ISI/I‘—IeCKI/IX 3HaHI/II>'I; e OPUCHTHUPOBATLECA B PA3JIMYHBIX MOAXOJaX IMPUHATHUA
peumieHui (MHIMBUIyaJdbHOE, MPUHATHE pELIEHUS B TpYyMNe, NPUHATHE pelieHui
IPYIIO); ¢ CAMOCTOSITENILHO COCTaBJIATh AITOPUTM pelIeHUs (U3MUECKO 3a7aun Uiu
IUIAHA KCCIIEIOBAHUS C YUETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh MpE/iaracMblec BapHaHTHl PEIICHUIA; e [eiaTh BBIOOp U OpaTh
OTBETCTBEHHOCTH 3a perieHre. CaMOKOHTPOIIb, IMOI[HOHATBHBIN HHTEIICKT:

e /aBaTh aJICKBATHYIO OILCHKY CHTYallid M MpeJIaraTh IUIAH €€ H3MCHCHUS, e
OOBSICHSITH TIPUYUHBI JOCTIKCHHS (HEAOCTHKCHUS) PE3YIIbTATOB JICSITEIBHOCTH, aBaTh
OLICHKY TPUOOPETEHHOMY OTIBITY; @ BHOCHTH KOPPEKTUBBI B ICATEILHOCTD (B TOM YHCIIE
B XOJ BBITIOJNHEHHST (DM3UYECKOTO HCCICIOBAHHS WM TPOCKTA) HA OCHOBE HOBBIX
00CTOSITEIbCTB, HM3MCHUBLINXCS CHUTYalldi, . YCTAHOBICHHBIX OIMHOOK, BO3HHKIIHX
TPYIHOCTEH; ® OLIEHUBATH COOTBETCTBUE PE3YIIHTATA IIEIH U YCIOBUSIM®

e CTaBHUTh ce0si HA MECTO IPYroro 4ejoBeKa B XOJE CIOpa WM JHUCKYCCHH Ha
HAay4HYIO TEMY, MOHUMATh MOTHBbI, HAMEPECHHS U JIOTHKY JPYTOro; e MPU3HABAThH
CBOE MPaBO Ha OMIKOKY MPU pelIeHHH (PU3MIECKUX 3284 WK B yTBEPXKICHHUSAX Ha
Hay4HBIC TEMBI M TAKOE XK€ MPABO JPYrOro.

ITPEAMETHBIE PE3YJIbTATDI

K xoHiy o6y4yenust B 7 kjlacce mpeAMETHbIE pe3ylIbTaThl Ha Ga30BOM YPOBHE JIOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y OOYUYAIOUINXCA YMEHHI:

e HCIIOJIb30BaTh MOHATHA: (PU3MYECKHEe U XMMUYECKUe SBJICHHUs, HaOIIo/eHHe,
9KCIEPUMEHT, MOJIeNIb, THUINOTE3d, €IUHHULBI (PU3MUECKUX BEJIWYHMH, aToM™
MOJIEKyJia, arperaTtHbleé COCTOSIHUS BellecTBa (TBEpIOE: XKHJKOE, razooOpasHoe),
MEXaHHUYeCKOoe [JBW)KEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIMHENHHOE),
TpaeKTopus, paBHOJEHCTBYyomas cuia, Jedopmanus (ympyras, IUIACTHYECKas),
HEBECOMOCTb, COOOIIAOIINECS COCY/Ibl;  Pa3IuyaTh sBJIEHUS (IUQy3us, TEMI0BOE
JBUKEHHE YaCTHUIl BEIIECTBA, PABHOMEPHOE JBUKECHHE, HEPABHOMEPHOE JIBIKEHHUE,
VHEpLMs], B3aUMOJICHCTBUE TEJl, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHON OCBIO
BpallleHUs, Teperavya JaBiIeHHUS TBEPABIMU TeJaMHU,  JKHJIKOCTSIMHM M Ta3aMu,



aTMoc(epHoe AaBleHHE, MIaBaHUE Tell, MPEBPAICHUS] MEXaHUYECKON SHEPTHH) TI0
ONMCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHPYIOMIIX
JaHHOE (PU3MUECKOE SIBJICHUE; @ PACIIO3HABATH MPOSBICHUE U3YYCHHBIX (PU3NUECKUX
SBJICHUH B OKPY)KAIOIIEM MHUpE, B TOM 4HuClie (U3NYECKUE SIBICHIIS B MPHPOJIE:
MIPUMEPHI JBIKCHUS C PAa3IMYHBIMA CKOPOCTSMH B JKMBOW W HEXHBOW MPUPOJE,
JeWCTBUE CHUJIBI TPEHUS B IPUPOJIE U TEXHHUKE, BIUSHHE aTMOC(HEPHOTO JaBJICHUS Ha
YKUBOH OpraHusM, IUIaBaHUE PbIO, pblYaru B TeJie Y€I0BEKa, IPU ITOM IEPEBOJIUTH
MPAKTUYECKYIO 3a/1ayy B Y4eOHYIO, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH )
(GU3NYEeCKUX SBIICHUI, e OINMKCHIBATH W3yYCHHBIC CBOHCTBA Tel W (U3UUYECKHE
SIBIICHUSI, UCTIOJB3Ys (PU3UYECKUE BEIWYHHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA,
BpeMsi, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYIrOCTH, CHUJIAa TSDKECTH, BEC
TeNa, CUjla TPeHMsI) JaBjeHue (TBEpJOro Tela, *KHUAKOCTH, ra3a), BhITaJIKUBAOLIAS
cuia, MeXxaHuuyeckasi paboTa, MOIIHOCTb, TIJIEYO CHIJIBI, MOMEHT CHJIbI, KOd(PuiueHT
MOJIC3HOTO JICHCTBHUSI MEXaHH3MOB, KHHETUYECCKAs M TIOTEHITHAIbHAS YHEPTHS), TIPH
OTIMCAaHUU TPABUIHHO TPAKTOBATH (PU3UUECKHIA CMBICIT UCTIOIB3YEMBIX BEITHMYNH, HX
0003HaYeHUs] W  €AMHULBI  (DU3MYECKUX BEJIMYMH, HAXOAUTh  (POPMYIIbI,
CBSI3BIBAIOINNC JTAHHYIO (DU3MYCSCKYIO BEJUTYMHY C APYTUMHU BEIIMYUHAMH: CTPOUTH
rpaduKy M3ydeHHBIX 3aBHCUMOCTEH (U3NYCCKUX BEJIUYHMH, € XapaKTepHU30BaTh
CBOMCTBa TeJ, (PU3UUYECKHE SBJICHUS U IPOLECCH], HCIONb3Yys MpaBHila CIOKEHUS
cul (BAOJNb OJNHOW mpsaMoil), 3akoH ['yka, 3axon Ilackams, 3akoH Apxumena,

MPaBWJIO pPaBHOBECHsS pbryara (0JI0Ka), «30JI0TO€ TPABHIIO» MEXAaHWUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW PHEPruH, IPHU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alMCBIBATh €0 MaTeMaTHYECKOE BHIPAKEHHE; @ OOBICHATH (PU3NUYECKHE
SBJICHUS, TPOIIECCHl M CBOICTBA TeJ, B TOM YHCJIE€ U B KOHTEKCTE . CUTyalUl
MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBISBISATh [PUUYMHHO-CIIEJACTBEHHBIE
CBSI3U, CTPOUTHh OOBSICHEHHME W3 |—2 Jormyecroax IIaroB ¢ omopoil Ha 1—2
U3YYEHHBIX CBOWCTBA (U3WYECKUX SBICHUI, (QU3MUYECKHX 3aKOHA WU
3aKOHOMEPHOCTH; e peliaTh pacyéTHbIE 3a7add B 1—2 AeWCTBUSA, HCIONbB3YS
3aKOHBI U (POpMyIbI, CBA3BIBANOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalIM3a
YCIIOBUS 3a/1a4M 3alHCHIBATh KPATKOE YCIOBHE, TOJICTABIIATh busieckuege yaunpl
B GopMyJIbl U IPOBOJUTH PacUEThl, HAXOAUTH CIPABOYHBIE JaHHbBIE, HEOOXOAUIIETE
JUIA peLIeHUsl 3a/Jay, OLIEHHWBATh PEATUCTUYHOCTh TOJYYEHHON (PHU3NUECKON
BEJIMYMHBI; e PACHO3HABaTh NPOOJEMBI, KOTOPbIE MOXHO PEHIMTh MPU HOMOIIH
(u3MYecKuX METOJ0B, B OINHCAHWU HCCIEJOBAHMS BBLICIATH IMPOBEpSIEMOE
MpeanoyioxkeHue (TUIoTe3y), pa3inyaTb M HHTEPIPETUPOBATH MOTYYESHHBIN
pe3yNbTaT, HAXOAUTh OLIMOIOT B XOJ€ OIBITA, JIeaTh BBIBOJIBI 10 €T0 PE3YIbTaTaM;
e IPOBOJWTH OMbBITHl MO HAOTIOACHUIO (PU3MYECKUX SIBICHUN WU (PU3MUECKUX
CBOMCTB Tell: POpPMYIUPOBATH IPOBEPSEMbIE MIPEAIOI0KEHHS], COOMPATh YCTAHOBKY
U3 MpeayoKEeHHOro o0OpyIOBaHUs, 3alMUCHIBaTh XOJ OMbITa U (OPMYIUPOBATH
BBIBOJIbI; ¢ BBIIOJILITh MPSIMbIE W3MEPEHUS PACCTOSHHS, BPEMEHM, MAacChl Tena,
o0beMa, CWJIBI U TEMIEPaTyphl C HUCHOIB30BAaHHEM aHAJOTOBBIX U IH(PPOBBIX
npuOOpOB, 3alUCHIBATh MMOKa3aHHUsA MPHOOPOB C YUETOM 3a/JaHHON abCONIOTHOU
MOTPEIIHOCTH HM3MEPEHUN; @ TMPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOMU
¢usznueckoil BeMMYMHBI OT JPYrol C UCHOJIb30BAHUEM TMPSMBIX H3MEPEHUN
(3aBUCHMOCTH MYTH PAaBHOMEPHO JBIDKYILErocs Tela OT BPEMEHH JIBIKEHUS Tela,
CWJIBI TPEHUS CKOJIBLKEHHUS OT Beca Tela, kKadyecTBa 00pabOTKHU MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAI COMPUKOCHOBEHHS TEIl, CHIIBI YIIPYTOCTH
OT Y/UIMHEHUs TPYKUHBI, BHITAIKABAIONIEH CHUIIBI OT 00beMa MOTPYXKEHHOW YacTu
TeTa W OT TUIOTHOCTH >KHUIKOCTH, €€ HE3aBHCHMOCTH OT TUIOTHOCTH Tena, OT



rIyOMHBI, Ha KOTOPYIO IOTPY)KEHO TEJNO, YCJIOBUH IUIaBaHUS TEJN, YCIOBHM
paBHOBECHsl pplyara M OJIOKOB), Y4acTBOBATh B IIJJAHMPOBAaHUM Y4EOHOTO
UCCIICIOBaHUs, COOMpAaTh YCTAaHOBKY W  BBINOJHATH HM3MEPEHHs, CIexys
MPEUIOKEHHOMY IIJIaHy, (PUKCHPOBATh pPE3yNbTaThl IOJYYCHHON 3aBUCHMOCTH
(GU3IIECKUX BETUYMH B BUAE MPEUIOKEHHBIX TAOMUI] U TpaTCOB, AETIaTh BHIBOIBI
[0 pe3yJapTaTaM HCCIEI0BaHUS; ¢ IPOBOJNUTh KOCBEHHbIE U3MEPEHUS (PU3NUYECIOXK
BEJIMYMH (IUIOTHOCTh BEILIECTBA JKMJIKOCTH M TBEPAOro Teja, CHJIA TPEHUs
CKOJIbKEHUS, JaBJICHUE BO3/yXa, BBITAJIKUBAIOLIAs CWJIA, [JCHCTByIOIIas Ha
MOTPYKEHHOE B KIIJKOCTh TeNO, KOA((UUUEHT IOJIE3HOTO JEHCTBUS IMPOCTBIX
MEXaHU3MOB), CJelysd MPEA0KEIOIN MHCTPYKILIIL: [IPU BBITOJHEHUU H3MEPEHUN
cOOMpaTh OSKCIEPUMEHTATIBHYI0 YCTaHOBKY W BBIYHCISATH 3HAYEHHE HCKOMOM
BEJIMYMHBI; e COONIOAATh TIpaBWJIa TEXHUKH O€30MacHOCTH MpHU paboTe ¢
nabopaTopHBIM 000pPYJOBAHNEM; ® YKa3bIBaTh NMPHUHIUIBI JIEHCTBUS TPHOOPOB U
TEXHUYECKTK YCTPONCTB: BEChI, TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCY/IbI,
GapoMeTp, phluar, HOABMKHEIV M HEMOJBIKHBIN GIIOK, HAKIOT-MAs TIOCKOCT; e
XapaKTepU30BaTh NPUHIMIBI JCHCTBUS HW3YyYCHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOICTB C OMOpON Ha OmucaHus (B TOM 4YHCIE: HOJIIUITHHUKH, YCTPOICTBO
BOJIOTIPOBOJIA, THJIPABIMYECKUHN MPECC, MAaHOMETP, BBICOTOMED, TOPIIHEBON HACOC,
apeoMeTp), UCHOJIB3Ys . 3HaHUS O CBOMCTBaX (pU3MUECKUX SBICHUI U HEOOXOAUMbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

e I[IPUBOJIUTH MpHUMEpPbl (HAaXOAWTh HMHPOpPMALMIO O MpHUMeEpax) MPaKTUYECKOTO
UCIOJb30BaHUs (PU3MUYECKMX 3HAHUN B MOBCEIHEBHON »JIOBHM s oOecredeHus
0€30MacHOCTH TpH OOpaleHnd ¢ TpUOOpaMH U TEXHUUYECKHMMH YCTPONCTBAMH,
COXpaHEHHUs 3[I0POBbsl M COOJIIOJIEHHUS HOPM IKOJIOTHUECKOTO TIOBEJEHUS B OKPYKaIOIIeH
Cpezie; e OCYIIECTBIATh OTOOP UCTOUHUKOB MH(pOpManuu B VIHTepHETE B COOTBETCTBUM C
3aJJaHHBIM IOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUH U IMYTEM CPaBHEHUS
pa3UYHBIX MCTOYHUKOB BBIIENATH MH(DOPMAILUIO, KOTOPAs SBJISIETCS MPOTHBOPEUUBON
WIA MOXET ObITh HEJIOCTOBEPHOM; e HMCIOJIb30BAaTh IIPHU BHIIOJHEHUU Y4€OHBIX 3aJaHUM
Hay4YHO-TIONYJISIPHYIO JIUTEpaTypy (U3HMUECKOro COAEp)KaHUs, CIIPAaBOYHbIE MaTepHalIbl,
pecypcel  cetu  MHTepHer, BinaaeTh OpuéMaMM  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus MHGOPMALMU M3 OJHOM 3HAKOBOM CHUCTEMBbI B JPYryl0; e CO3]1aBaThb
COOCTBEHHbIE KpaTKHE NMHUCbMEHHbIE U YCTHBIE COOOLIEHHSI HA OCHOBE 2—3 HMCTOYHUKOB
uHbopMalUy (QU3MUECKOrO COJAEpXKAHUSA, B TOM 4HUCIe MyOJIMYHO JenaTh KpaTKue
COOOLIEHNS O pe3ybTaTax MPOEKTOB WM y4eOHBIX MCCIEIOBaHUN, IPU 3TOM IPAMOTHO
UCIOJb30BaTh H3YYEHHBIH MOHATUHHBIA ammapar Kypca (U3MKH, CONPOBOXKAATh
BBICTYIIJICHUE Npe3eHTanueil; *npu BBINOJHEHUU Y4YEOHBIX NMPOEKTOB M HCCIEIOBaHUN
pacripesiesiaiTh 00SI3aHHOCTH B TIPYIIE B COOTBETCTBUHM C IIOCTAaBJICHHBIMHM 33Ja4aMH,
CIIeJIUTH 3a BHINOJHEHHEM IU1aHa aelicTuld, afexBaTHO OlEHHBATH COOCTBEHHbII BKIA/ B
NeATeNbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOJEHCTBHE, YYUTHIBAs
MHEHHE OKPY>KaIOIIHX.

K koHiy oOyueHust B 8 Kjacce MpeIMETHble pe3yinbTaTbl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 0OYUYAIOIIMXCSI YMEHHUI:

o UCIIOJIb30BATh IOHATHUA: MacCCa WU pPA3MEPLI MOJICKYJ, TCIUIOBOC JABUKCHHC
ATOMOB M MOJICKYJ, arp€raTHbI€ COCTOSHUA BCIICCTBA, KPHUCTAIIMYCCKHUC U aMOp(bHLIC
TCIa, HACBHIIICHHBIA H HeHaCBIH_IepH_IHﬁ nap, BJAXKHOCTb BO34yXa, TCMIICpaTypa,
BHYTPCHHSASA OJSHCPIuUs, TEIJIOBOM IBUT aTClIb, BHCMCHTapHLIﬁ BHCKTpI/I‘{CCKI/Iﬁ 3apsan,
QJICKTPUYCCKOC TI0JIC, TPOBOAHHUKU U JUIJICKTPUKU, MMOCTOSIHHBIN BHCKTpI/I‘-ICCKI/Iﬁ TOK,
MAarouTHOC IIOJIC, e pa3jiniyaTb ABJICHUA (TCHJ'IOBOC paclupeHuce "  CKaTuce,



TerJIonepeaya, TEIIOBOE PaBHOBECUE, CMaUpIIaHUE, KallUWJUISIPHbBIC SIBJIICHUS, UCTIApEHUE,
KOHJICHCAllMsI, IUJIABJIEHHWE, KpUCTauiu3anus (OTBEpAeBaHUE), KUIICHHUE, TeIJionepeaadya
(TeTIOMPOBOHOCITh, KOHBEKIIUS, H3IYYCHHE), ANIEKTpU3alUs TeJl, B3aUMOJCHCTBHUE
3aps/ioB, JACUCTBUSL DJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWEY B3aUMOJCUCTBUE
MAarHuToB, ACHCTBME MArHUTHOTO TIOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIUSA) 10 ONHUCAHUI0 WX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (PHU3WUYecKoe SIBJICHUE; e PACIO3HABTIh MPOSBICHUE
M3YYCHHBIX (U3WYCCKUX SBJICHUM B OKpPYXKAIOIIEM MHpPE, B TOM dYHCIC (DU3HUSCKUC
SIBJICHUSI B MPHUPOJIC: TMOBEPXHOCTHOE HATSHKEHUE U KANWJUIAPHBIC SIBJICHUS B MPUPOJIE,
KpUCTaJIbl B mpupoje, usnydeHue ConHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJEKTPUYECKHE SBJICHHUS B atMmocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJIU, Jpeid MOICOB, poJib
MAarHuTHOTO TIOJIA YIS JKU3HU Ha 3emiie, TOJSIPHOE CHUSHUE, MPH 3TOM TMEPEeBOJIUTH
MPAKTUYECKYI0 3a/ladyy B Y4YEOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SBJICHUI; e OMUCHIBATH U3YUYCHHBIC CBOWCTBA TeN M (PU3UUYECKHUE SBIICHHUS,
WCTIONB3Ys (U3MYECKUE BEIWYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPTHs, KOJIUYECTBO
TEIJIOTHI, yJeldbHasl TEIJIOEMKOCTh BEIIECTBA, y/ENTbHAs TEIUIOTAa TUTABJICHHS, YACIbHAs
TEIJI0OTa TMapooOpa3oBaHus, yaeidbHAs TEIUIOTa CrOpaHus TOIUIMBA, KOAGOUIIHMEHT
MOJIE3HOTO JIEHCTBHSI TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIIAXKHOCTH BO3JyXa}
ANEKTPUYECKUN 3apsifl, CUjla TOKa, DJJIEKTPUUYECKOE HaMpsHKEeHUE, COMPOTUBIICHHE
MIPOBOJIHHKA, YACITHHOE COMPOTHUBIICHHUE BEIIECTBA, pad0Ta U MOIIHOCTH AJIEKTPHUIECKOTO
TOKa), TpPHU OINHCAHUM MPABHIBHO TPAKTOBATH (PU3WYECKHII CMBICI HCIOJIBb3YEMBIX
BETMYMM, OO0O3HAUEHUS U EAUHULBI (PU3MUECKUX BEJIUYMH, HAXOIUTh (OPMYIHI,
CBS3BIBAIOIIME JIAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH
rpaduky U3y4eHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUYMH; e XapaKTEpU30BaTh CBOICTBA
TeN, (U3NYECKUE SABJICHUS U MPOIIECCHI, UCIOJIB3YSI OCHOBHbIE MOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOM TEOpUM CTPOCHHUS BEIIECTBA, MPUHLMUI CYNEpHo3UILT Tmoyiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsia, 3akoH OMa sl ydacTKa IenH, 3aKOH
Jbxoyns—IJleHna, 3aKOH COXpaHEHHUS DSHEPrud, TMpU OSTOM JaBaThb CIOBECHYIO
(GOpMyIHMPOBKY 3aKOHAa M 3alMChIBaTh €0 MaTeMaTH4YeCKOE BBIPAKECHHE;, ® OOBSCHSTDH
(u3nyecKre Mpolecchl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallUil MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh HPUYMHHO-CIECJACTBEHHBIE CBS3H, CTPOUTH
00bsiCHEHHME W3 |—2 JIOTMYECKHX IIMaroB ¢ OmMOpodl Ha 1—2 H3y4EeHHBIX CBOMCTBA
(busznuecKux sIBICHUM, (PU3NUYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH; @ peliaTh pacuéTHbIC
3amauu B 2—3 JEMCTBHSI, UCIOJIB3YS 3aKOHBI M (OpPMYIbI, CBA3BIBANOIINE (DU3HUECKUE
BEITMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/la4uM 3aIUCBhIBATh KPATKOE YCIOBUE, BBISBISATH
HEJ0CTATOK JaHHBIX JJISl PElIeHUs 3a/1a4M, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE
Ui e€ pelleHus], MPOBOJUTh PacuéThl U CPAaBHUBATH MOJIYYEHHOE 3HAUYCHUE (PU3NYECKOU
BEJTMYMHBI C U3BECTHBIMU JJAHHBIMU; @ PACIIO3HABATH MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh
MpU MOMOIY (PU3UUECKHX METOJOB, HCIONB3YS OINMCAaHUE HCCIEeIOBaHUS, BBIICIATH
MPOBEPSIEMOE  NPEANOJIOKEHHE, OLIEHUBaTh MPaBUIBHOCTh TMOPSAKAa MPOBEACHUS
WCCIIEIOBAHUS, JeNaTh BBIBOJABI; & MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKHUX
SIBJICHUN WK (PU3UYECKUX CBOMCTB Tel (KaMWJUIAPHBIC SBIEHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAaHUS U HarpEeBaHUS MIPH
M3Iy4YeHUH. OT LIBeTa M3IyJaromiel (Moriomarieii) moBepXHOCTH, CKOPOCTh MCHAPEHUs
BOJIbI OT TEMIEPATYPbl XKUJAKOCTH M IUIOIIA[MA €€ MOBEPXHOCTH, IJIEKTpHU3alus Tel U
B3aMMOJICIICTBUE DJEKTPUUYECKUX 3apsAJIOB, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aIisl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, IEHCTBUS MAarHUTHOTO TOJIS HA
MPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBHUraTems



MMOCTOSIHHOTO ~ TOKa):  (pOPMYIHPOBATH MPOBEPSIEMbIC TMPEANOIOKEHUS, COOMpPATh
YCTaHOBKY M3 MPEI0KEHHOTO 000PY/I0BaHUS, ONMCHIBATH X0 ONBITA B (DOPMYIUPOBATH
BBIBOJIBI; @ BBITIOJIHATE MPSMbIC U3MepeHusi TeNemepaTypbl, OTHOCHUTEIBLHOW BIAKHOCTU
BO3]lyXa, CHJIbI TOKA, HAMIPSKEHHSI C CTIOIH30BAaHHEM aHAJIOTOBBIX IPUOOPOB U JATUYUKOB
(Gu3MYECKUX . BEJIWYMH, CPaBHUBATh PE3YIbTATHl H3MEPEHUN C y4ETOM 3aJaHHOU
a0COIIOTHOM MOTPEIIHOCTH;

e TIPOBOJWTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYCCKOW BEIMYUHBI OT
IPYrod ¢ WCIOJb30BAHUEM TMPSIMBIX HW3MEPEHHH (3aBUCHMOCTH COIPOTHUBIICHUS
MPOBOJHUKA OT €ro  JUIMHBI, IUIONIAJW TIONEPEYHOTO CEUYCHHSI W  YACIBLHOTO
COTIPOTHBIICHHUS BEIECTBA IMPOBOJHUKA, CHIIBI TOKA, HJIYIIETO Yepe3 MPOBOTHUK, OT
HaNpsDKCHHUST Ha TIPOBOJHUKE, WCCIICOBAHUE IMOCIEAOBATEILHOTO W MapajuIeILHOTO
COCIMHEHUI TPOBOJHHUKOB): TUIAHUPOBATH HCCIEJIOBAHUE, COOMpATh YCTAaHOBKY W
BBITIOJTHATh U3MEPEHUS, CIICAYS MPEII0KEHHOMY IUIaHy, (PMKCHPOBATh PE3yIbTaThI
MOJIyYEHHOW 3aBUCHUMOCTH B BuJe TaOnMWi u TpaduKoB, JeiaTh BBIBOJBI IO
pe3ylibTaTaM HCCIICIOBAHUS;, e TPOBOJUTH KOCBCHHBIC HM3MEPEHHUS (PU3UICCKHIX
BenU4HH (yJeJIbHAS TEIIOEMKOCTh BEIIECTBA, COTPOIIBICHHUE MTPOBOIHIKA, padoTa U
MOIIIHOCTh ~ JJIEKTPUYECKOTO  TOKA):  IUIAHUPOBAaThH  HM3MEPEHUs,  COOHMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEUIOKEHHOW MHCTPYKIIUU, U BBIYHUCIISATH
3HAYCHHE BEJIMYMHBI; # COOJIONATh MpaBHJIa TEXHUKUW OE30MacHOCTH TMpU padoTe ¢
a0opaTOpHBIM ~ 00OPYTOBAaHUEM; e XapaKTepHW30BaTh MPHUHIUIBI  JEHCTBUS
W3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOY Ha WX OMHUCAHHS (B TOM
qpcie: CHUCTeMa OTOIUICHHS JIOMOB, THUTPOMETp, MapoBas TypOWHa, ammepMerp,
BOJIbTMETP, CUETYMK DJICKTPHUYECKON DHEPTHH, AIIEKTPOOCBETUTEIIbHBIC MPHOOPHI,
HarpeBaTeIbHBIC JJICKTPONIPHOOPHI (MIPUMEPHI), AIICKTPUUECKHE TPEAOXPAHUTEIH,
AIIEKTPOMArHUTY DJIEKTPOABHUraTeNlb TOCTOSHHOTO TOKA), WCIONB3yS 3HAHUSA O
CBOMCTBAaX (DM3WYECKUX SIBICHUM M HEOOXOTUMBbIC (DHM3MYECKHUE 3aKOHOMEPHOCTH; e
pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA M W3MEPHUTENBHBIC MPHOOPHI TIO
CXe€MaM U CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATENIb BHYTPEHHETO CTOpaHHs, dJIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBI AIEKTPHUYECKUX LENeH C MOCIeA0BATSIFHBIM U TApAIICIbHBIM COCTMHCHUEM
AJIEMEHTOB, pa3ifyasi YCIOBHbIE 0003HAYCHHUS DIIEMEHTOB 3JICKTPUYCCKHX IICTICH; o
NPPBOJUTH MPUMEPhl (HAXOIUTh HHGOpMAIMIO O TpUMepax) MPAKTHIECKOTO
UCTIONBb30BaHUsl (DU3NYECKUX 3HAHWIA B TOBCEIHEBHOW KH3HH JUIS OOECIIeUYeHUs
0€30MaCHOCTH TpU OOpalleHuH ¢ NpuOopaMH W TEXHUYECKHMHU YCTPOWCTBAMH,
COXpaHEHHS 370POBbS M COOJIOJCHUS HOPM DKOJIOTUYECKOTO TMOBEICHHS B
OKpYIKAroIlel cpesic; e OCYIIECTBISTh MOUCK HH(POPMALUU (HU3NIECKOTO COACPIKAHUS
B MHTEepHETE, HA OCHOBE UMCIONIUXCS 3HAHUHA W MYTEM CPaBHEHUS JOTMOJHHUTEIBIIIX
WCTOYHHUKOB BBIICIATh HH(MOPMAIMIO, KOTOpas SIBJISETCS MPOTUBOPECYMBON WU
MOKET OBITh HEJIOCTOBEPHOM; & MCIOJB30BATh MPU BBIOJHCHUN YYCOHBIX 3aJaHUM
HAyYHO-TIOMYJISIPHYIO  JUTEpaTypy  (U3MUECKOTO  COJEpXaHWs, CIpPaBOYHBIE
MaTepHansl, pecypchl ceTu MHTepHeT, BnaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi UHPOPMALIUK U3 OJHON 3HAKOBOW CHCTEMBI B IPYT'YIO; @ CO3/1aBaTh
coOCTBEHHbIE MUCHMEHHBIE M KpaTKHUe YCTHBIE COOO0IIeHUs, 0000Ias. HHGOPMAIIIO
W3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO COJEepXKaHUS, B TOM YHCIE MyOIMYHO
MIPEJICTaBIATh PE3YyNbTaThl MPOEKTHON HIIM HCCIIEOBATENbCKON AESITeJbHOCTHD MPHU
9TOM TPaMOTHO HCIIOJIb30BaTh H3yYEHHBIM MOHATUHHBIA ammapaT Kypca (HU3II,KH,
COTPOBOXKIATH BBHICTYIUICHHUE MTPE3EHTAIIHEIH;

# TIpU BBIMIOJIHEHUU YYEOHBXK TMPOEKTOB U UCCIEAOBAHHA (PU3UIECKHUX
MPOLIECCOB pacTpeeisaTh OO0sM3aHHOCTH B TPYIINE B COOTBETCTBUU C C



IIOCTABJICHHBIMU 33Ja4aMM, CJICIUTh 3a BBIIOJIHCHUEM IUIAHA JCHCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHUBAaThb COOCTBEHHBIN BKJIAJ B
JEeATEIbHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHUKATHMBHOE B3aWMOJEHCTBHUE,
MIPOSIBJISIst TOTOBHOCTD pa3peath KOH(PIUKTHI.
K koH1y o0y4enus B 9 kiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCS YMEHUN:

¢ HCIIOJIB30BAaTh IIOHATUA. CUCTEMA OTC‘-IéTa, MarcepualibHad TOYKa, TPAaCKTOpPU:,
OTHOCHUTEIIBHOCTh ~ MEXaHWYEeCKOro  JBIXKeHHs,  aedopmamus  (ympyras,
IUTACTUYECKAs), TPEHHUE, IEHTPOCTPEMHUTEIFHOE YCKOpEHHE, HEBECOMOCTh H
Meperpy3Kku, IMEHTP TSHKECTH, aOCOTIOTHO TBEPOE TEJO,- MEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHUMYECKHE KoJeOaHus M BOJHBI, 3BYK, HH(pa3ByK u
YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIKaJla 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKTPHI MCIYCKAHHS M TOTJIOMEHUS, aibda,
Oera- u ramMmma-us3JIydCHusd, U30TOIIbI, AACpHAaA DHCPreTUKase, . .pa?,J'II/I‘-IaTI) SIBJICHUA
(paBHOMEpHOE W HEpPaBHOMEPHOE MPSMOJUHEHHOE JBIIKEHHE, PAaBHOYCKOPECHHOE
MPSAMOJIMHEHHOE JIBIDKEHUE, CBOOOIHOE TIAJICHHUE TEJ, PABHOMEPHOE JBWKCHHUE TI0
OKPY)XKHOCTH, B3aHMOJICHICTBHE TeJll, PEaKTHBHOE IBIDKEHHE, KojebaTenpHOe
JBIDKEHHUE (3aTyxXalollue M BBIHYXICHHBIE KOJeOaHUs), PE30HAHC, BOJIHOBOE
NBUKCHHE, OTPAKEHUE 3BYKA, MPSIMOJIMHEWHOE PACIPOCTPAHCHHE, OTPAKEHUE U
MpeJIOMJICHHE CBETa, TIOJTHOE BHYTPEHHEE OTpPaKEHHE CBETa, Pa3jioKeHHe Oeoro
CB€Ta B CICKTP MW CIOXKCHUC CICKTpaJbHBIX M[IBCTOB, JUCIICPCHUA CBCTA,
€CTECTBEHHAss  PAJUOAKTHUBHOCTb.  BO3HMKHOBEHHME JIMHEHYAaTOro  CIIEKTpa
W3IIy4yeHHUs]) 1O ONHMCAHHUIO UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOe SIBICHUE; e PACIO3HABaTh IMPOSIBICHUE
M3Y4YEHHBIX (PU3NUYECKUX SBIICHUM B OKPYXKAIOIEM MHUPE (B TOM YUCIEe (PU3HUECKHE
SBJICHUS B MIPUPO/IE: IPUIUBBI U OTJIUBBI, ABMKEHUE T1aHeT COJHEYHOM CHUCTEeMII
pPEaKTUBHOE [IBIKEHHE J>XUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHHUE, CEHiCMUYECKHe BOJHBI, I[yHAMH, X0, LIBETa TeJl, ONTHYECKUE
SIBJIICHUS B MPUPOJIE, OMOTIOTHYECKOE IEHCTBUE BUAUMOrO™ ylnbTpauoieToBOro u
PEHTT€HOBCKOTO H3JIy4€HUH, €CTECTBEHHBIH PaJMOaKTUBHBIN (DOH, KOCMHYECKHE
JTy4d, PpaJUOAaKTHUBHOE  U3Iy4eHHE MNPUPOAHBIX  MHHEpAIOB, JEWCTBUE
PaAMOAKTUBHBIX HU3IYyYEHHI Ha OpraHu3M 4YeJoBeKa), MpU STOM IEPEBOAUTH
MIPAKTUYECKYIO 3a/1auy B YU€OHYIO, BBIACIATH CYIIECTBEHHbIE CBONCTBA (MIPU3HAKU)
(bu3nuecKux SIBIICHUN; e OINUCHIBATh W3YUEHHBIE CBOMCTBA Tel U (U3UYECKHE
SIBJICHUS, UCIOJIb3Ysl (PU3MUecioTe BENIWYMHBI (CpelHsss U MTHOBEHHAash CKOPOCTh
TeNa MPU HEPaBHOMEPHOM IBW)KEHUHU, YCKOPEHUE, MepeMelleHHe, MyTh, YrioBas
CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJIHOTO
MaJieHus, BEC Teja, HMITYJIbC Teja, UMIYIbC CHIIBI, MEXaHWdyeckas padoTa u
MOIIIHOCTh, TIOTEHI[MAIbHAS SHEPTUs Tela, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MIIH,
MOTEHIIMATbHAS DHEPrUsl CXKATOM MPYKUHBI, KUHETHYECKash SHEPrus, MOJHAsS
MEXaHWYeCKas SHEprusi, MEPUOJ U 4acToTa KoJieOaHHM, UTMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJOMIIEHHUS Cpelbl), Mpu
OTIMCAHUU TPABUJIBHO TPAKTOBAaTh (PU3UUYECKHI CMBICT HCTOJIb3YEMbIX BEIHYUH,
o003HaYeHHs] W EOUHUIB (PU3UYECKHX BEIMYMH, HAXOAUTh (HOpMyIbI,
CBSI3BIBAIOININE . JAHHYIO (PU3UYECKYIO0 BEIMYUHY C APYTUMU BEIUYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTCpHU30BaTh CBOICTBa TCII, (l)I/IBI/ILIeCKI/IC SABJICHUSA U MPOLECChI, UCIIOJIb3Yyd 3aKOH COXPAHCHUS
OHEPrun, 3aKOH BCEMHUPHOI'O TATOTCHUSA, MPUHIUII CYICPIIO3ULIUN CUJI, ITPULITUIT OTHOCUTCIBHOCTU



lamunes, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPKEHHS W IMPETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHUCEN IPH SACPHBIX PEAKUUSIX, MPU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alHCBIBATH €r0 MAaTEeMaTHYECKOE BBIPa)KCHHE;
OOBSCHATH (hU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM YHUCIE W B KOHTEKCTE CHUTyalHi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
00bsICHEHHE W3 2—3 JIOTHYECKHX IIaroB C OMOPOi Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3HUYECKUX
SIBIICHUH, (PM3MUYECKUX 3aKOHOB IIT 3aKOHOMEPHOCTEH; pellaTh pacueTHbIe 3a7aui (OMUparoLIrecs
Ha CHUCTeMY W3 2—3 ypaBHEHHIi), UCIONB3ys 3aKOHBI U (OPMYIIBI, CBSA3BIBAIOIINE (U3UUECKHE
BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBHUS 3a/laud 3alHChIBATh KPAaTKOE YCIOBUE, BBIABIATH
HEOCTAaloIIe WM WM30BITOYHBIC JIaHHBIE, BBHIOWpATh 3aKOHBI W (OPMYJBI, HEOOXOJUMBIC IS
pelieHust, IPOBOAUTh Pacu€Thl U OLIEHUBATH PEATMCTHYHOCTD MMOMYYEHHOIO 3HAYCHUST (PU3HUECKOM
BEJIMYMHBI;, PACTIO3HABATH MPOOJIEMBI, KOTOPBIE MOKHO PEIIUThH MPU TIOMOIIN (PU3NYECKUX METOJIOB,
WCTIONB3Ysl ONWCaHWe WCCICAOBAHMS, BBUICISATh IPOBEPSEMOE MPEANOJIOKEHHE, OIICHUBATh
MPaBUIBHOCTh TOpSKA TPOBENCHHUS HWCCIENOBAHUS, JIeNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOJICHUI M OIMBITOB; NMPOBOJMTH OIBITHI MO HAOMIONEHHUIO (DU3NYECKHX SIBICHHH
Wi GU3NYECKUX CBOWCTB TeN (M3y4deHHe BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHHs YHEPTHH,
3aBHCHUMOCTD TIepHOJIa KOJIeOaHUI PYKUHHOTO MasTHHKA OT MAacChl I'py3a U KECTKOCTH MPYKUHBI
W HE3aBUCHMOCTh OT aMIUIMTYAbl MaJbIX KoleOaHWH, MPSIMOMMHEHHOE PaclpoCcTpaHEHHE CBETa,
pasioxeHne 0enoro cBera B CHEKTP, M3YYEHHE CBOWCTB HM300paKEHHS B ILIOCKOM 3epKalie W
CBOWCTB M300payKeHHs MpeaMera B coOMparoliell JuH3e, HAOMIOCHNUE CIUIONIHBIX M JIMHEHYaThIX
CICKTPOB HM3JIyYEHMS ). CaMOCTOSATEIBHO COOMpaTh YCTAaHOBKY M3 H30bITOYHOrO Habopa
000py/IoBaHHMS, OMUCHIBATH XOJl OMbBITA U €0 Pe3yabTaThl, (JOPMYIUPOBATH BBIBOJIBI, MPOBOAUTH
IIpU HEOOXOIMMOCTH CEPHUI0 HPAMBIX W3MEPEHMH, OIpenessisi cpeJHee 3HaueHHE H3MepsieMoil
Benmu4IuHBI (POKyCHOE paccTOsSHHE coOMparomell JUH3BI), OOOCHOBHIBATH BBIOOp cITOco0a
n3MepeHust (M3MEpUTENBHOI0 NPUOOpa); MPOBOAUTH HCCIIENOBAHUE 3aBUCHMOCTEH (H3MUECKUX
BEJIMYMH C MCIOJIb30BAHUEM IPSAMBIX HU3MEPEHUI (3aBUCHUMOCTh IIyTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM JBMXXEHUU 0€3 HayaJbHOM CKOPOCTH, NEpHOoAa KONeOaHWH MaTeMaTHYeCKOro
MasTHUKAa OT JJMHBI HUTH, 3aBUCHMMOCTH YIJla OTPaKEHUsl CBeTa OT YIja MNaJeHus M yria
IpelnoMIIeHUsT OT YyIja TaJeHus): IJIaHUPOBaTh WUCCICIOBAHHUE, CaMOCTOSTEIbHO COOMpATh
YCTAHOBKY, (DUKCHUPOBATh PE3YNbTaThl IOJYYEHHOW 3aBUCHMOCTH (DU3MYECKHX BEIMYUH B BHIE
Tabaun ¥ rpaduKoB, NeNaTh BBIBOIABI 10 pe3ylbTaTaM MCCIENAOBAHMS; NPOBOJUTH KOCBEHHBIE
n3MepeHust (pu3ndecKux BENIWYMH (CPeqHsisi CKOPOCTh M YCKOPEHHME Tella NMPH PaBHOYCKOPEHHOM
IBIDKEHUH, YCKOPEHHE CBOOOIHOTO IAJEHUs, >KECTKOCTh MNPYXHUHBL, KOIG(OUIMEHT TpEeHUs
CKOJIbKEHHS, MEXaHN4ecKast paboTa U MOIIHOCTb, YACTOTa U Mepuoj KojaeOaHUH MaTeMaTH4eCKOro
U NOPYKUHHOTO MAasSTHUKOB, ONTHYECKas cuja COOHMpAroIiedl JWH3bI, pPaAMOAKTUBHBIN (OH):
IUTAHUPOBAaTh M3MEPEHHs], COOMPAaTh HKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIOJHITH H3MEPEHUS,
cienysi NpeaioXKEeHHOU



HUHCTPYKIUH, BBIYHUCIIATL 3HAYCHNUC BCJIIMYUHBI U aHAJIM3UPOBATL MMOJIYYCHHBIC PC3YJIbTAThI
C Y4Y4eTOM 33JaHHOW TIOTPEIIHOCTH W3MEPEHUH; COOMI0AaTh TMpaBWiIa TEXHUIOT
0e3omacHOCTH Mpu padore C JTabopaTOpHBIM OOOpYIOBAaHHEM; pa3IHYaTh OCHOBHBIC
MPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJEJCH: MaTepualbHas TOYKa, aOCOJIOTHO TBEpAOE
TEJI0, TOYEYHBI HMCTOYHUK CBETa, Jyd4, TOHKAs JIMH3a, IUIAHETApHas MOJIENb aToMa,
HYKJIOHHasA MOJCJIb aTOMHOI'0 d[pa, XapaKTCPU30BATH ITPHUHIIMIIBI HeﬁCTBHﬂ HN3YYCHHBIX
pUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CIIUIOMETP,
naTuuio,l TOJIOKEHUSI, PACCTOSIHUS. W YCKOPEHHS, pakeTa, 9XOJIOT, OYKH, IEPUCKOIL,
¢doroammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKON, IO03UMETp; Kamepa BuibcoHa),
WCTIONB3Yysl 3HAHUS O CBOMCTBAaX (PUM3MUYECKMX SIBJICHUH M HEOOXOIMMBIE (PU3HUECKHe
3aKOHOMEPHOCTH; MCIOJIb30BaTh CXEMbl U PUCYHKHM M3Y4YEHHBIX TEXHUYECKHX YCTPOMWCTB,
W3MEPUTENIBHBIX TMPUOOPOB W TEXHOJOTHYECKUX TMPOIECCOB MPU PEIICHUH Yy4eOHO-
MPAKTUYCCKUX 3aaad, ONTHUYCCKUC CXEMBbI I MNOCTPOCHHUA H306pa)KeHHﬁ B IINIOCKOM
3epkajge M coOuparolel JuH3e; NPUBOAUTH HpPUMEpPHhl (HAXOAUTh HH(GOPMALHUIO O
IpUMepax) MPaKTUYECKOTO HCIOJIb30BaHUSA (U3NYECKUX 3HAHUN B MOBCEIHEBHON JKHU3HU
uig  obecriedeHHst 0€30MacHOCTH MpU OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI U COOIOJICHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKPYXAaIOIEeH Cpe/ie; OCYIIECTBISITH MOUCK WHGOPMAIUU (PU3NYECKOTO COJEPKAHUS B
WNuTepHere, caMoCTOATENbHO (QOPMYNIHPYS TOUCKOBBIM 3alpoC, HAXOAUTh IYTH
OTIpe/IeNIeHNs JOCTOBEPHOCTH MOIYICHHOH HH(DOPMAIK Ha OCHOBE MM EIOIINXCS 3HAHUN U
JOIMOJTHUTCIIBHBIX HCTOYHHWKOB, HCIIOJIB30BaTh IIPU BBINIOJIHCHUN y‘Ie6HI)IX SaJIaHI/Iﬁ
Hay4HO-TIOMYJISIPHYIO JIUTEPATypy (U3UYECKOTO COJICp)KaHWs, CIPABOYHBIE MaTEpHAIbI,
pecypcsl cetu VIHTepHET, Bi1aeTh IpHeMaMHu KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
uHpopMaluyd W3 OJAHOM 3HAKOBOM CHCTEMBI B JIPYI'yl0; CO3/1aBaTh COOCTBEHHBIE YCTHBIE
COOOIIEeHNsT Ha OCHOBE MWH(POPMAIMM W3 HECKOJBKUX HCTOYHUKOB (U3HUECKOTO
COJIepKaHus, MyOJIMYHO MPENCTaBIATh PE3yIbTaThl NMPOECKTHOW WIIM HCCIIENOBATENbCKOMN
NEeSITEeIbHOCTH» TPU 3TOM TPaMOTHO HCMOJIb30BaTh W3YYEHHBIH MOHATUHHBIN ammapar
M3y4aeMoro paszfaena (U3MKH U COIMPOBOXKAATh BBICTYIUIEHHWE MpE3eHTAlMe C y4eToM
0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
(C y4€TOM pa6oqel71 nmporpaMmMbl BOCIIUTAHHUA W MPUMCHCHUA O60p}/I[OBaHI/I$I HCHTPOB O6pa30BaHI/I$I

€CTECTBEHHO-HAyYHON M TEXHOJOrMuecKoil HampaBieHHocTell «Touka pocta» ) 7 Kiacc (2 4 B HEJEII;

BCero 68 )
Paznen Komuuect |Komuuect [Yuer [IpaxTrueckue u cnonb3oBaHue
BO 4acOB  [BO paboueii nabopatopHble paboTel  [IU(PPOBOTO U
KOHTPOIIb  |[IIPOrPaMMBbI AHAJIOrOBOTO
HBIX Pa0OT (BOCIHMTAHHU 5 000pyIOBaHMSI ICHTpPA
©CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOI
HaIlpaBJICHHOCTEN
«Touka poctay»
dusnka u 2 Ypox JlabopaTopHas pabota  |[KOMILJIEKT MOCYIbI U
(buznueckue noarorok u |«OIpezneneHne neHbl 000pYIOBaHMS VIS
METOJbI nereii K JICJICHUS U3MEPUTEIIBHOI'O [yqeHUYECKAX OIBITOB
M3y4CHUA MENCTBUSAM B npnbopa»
[IPUPOJIBI YCIIOBUSAX
Pa3InIHOrO
poxna
upe3BblUal
HBIX
CUTYaLUil.
JleHb
CONNIAPHO
cT B OOpnOe
C TeppOpU3M
OM.
OJIEKyJIsIpH ast |6 1 Bceemupnsl it Jlabopatopnas pabora  [HaOop Ten pazHoit
¢duznka u [ICHb «3MepeHne pasMepOB  [Macchl, 3JIEKTPOHHBIE
TCpMOJIMHAM HKa MaTCMaTHK 1. MAJIBIX TEID). BCEChI
MexnayHap
OJIHBII IE€Hb
TonepanTH
OCTH.
OKTS0pD -
JleHb mMors.




1. Bzau
MOJIEHCTBHE
Ten

22

/enn
[poccuiicko i
HAYKH.

JlaGopaTopHas paboTa
«I3MepeHne Macchl Tena
Ha Becax».
JlaGopaTopHas paboTa
«3mepenne o0beMa
ten». JlabopaTtopHas
pabota «Onpenenenue
[UIOTHOCTH BEIIECTBA
TBEPIOTO TEay.
JlaGopaTopHas pabora
«['pastyupoBanue
[IPY>KUHBI 1 U3MEPEHUE
CHJI JINHAMOMETPOM

Vlabopamopnas paboma
«lIpasuna crnosicenus
cuny Jlabopamopnas
paboma «HMzmepenue
BasucuUMocmu cubl
ynpyeocmu om
Veghopmayuu npysicurvly

O0opyaoBaHUe s
nabopaTopHBIX padoT U
YUEHHYECKUX OIBITOB
(Ha 6a3e KOMIUICKTOB
st OI'D, npu HaTM4um)

2. Jasn

eHue
TBEPIBIX TEII,
PKHIKOCTEH 1
ra3oB

JeHb
Poxmenns
11.B.
Kypuaroga,
H.H.
bekeroBa

JlaGopaTopHas padora
«Ompenenenne
BEITAJIKABAIOIIEH CHITBD)
JlaGopaTopHas padora
«BrIsiICHEHUE YCIOBHI
[TABAHUS T

O0opyaoBaHUe s
1abOpaTOPHBIX padOT
YI4ECHUYECKHX OITBITOB
(Ha 6a3e KOMITJICKTOB
st OI'D, npu Hanm4Ium),
nmabopaTOpHBIN
KOMILIEKT 110 MEXaHUKE,
IEMOHCTPALMOHHOE

BeZiepko ApxumMena




3. Pabo ta 15 1 Anpenb ObopynoBaHue st
MOIIHOCTb. 11a00paTOPHBIX padOT U
OHeprus. JlaGopaTopHas paboTa YYEHUYECKHUX OIBITOB
Jlenb NamMATH | Briscrenne yenosuss  |(Ha 6a3e KOMILICKTOB
PKEPTB paBHOBecus phyaray. st OI'D, mpu Ham4mn),
epHOOBIIS  |JTagopatopras paGota  1a0OpaTOPHBIii
«Onpenenenne KITJ| npu [KOMIUIEKT 110 MEXaHUKE
MoJbeMe Telna o
HAKJIOHHOW IJIOCKOCTH»
Vlabopamopuas paboma
«H3yuenue nolleudsxcnvix u
HenoJBUNCHBIX OI0KO8)»
2 IToBTOpEHME
Pe3epB BpeMeHn
Bcero 68 4 (6 %)
8 ky1acc (2 4 B Hexes10; Beero 68 u)
Paznen Kommgect |Komnu  [Yuer TIpakTHueckue u Vcnonp3oBaHue 1upoBOro
BO 4acoB  |ecTBO  [pabouel  [1abopaTopHbie pabOTHI u
KOHTp  [[IporpamMm AHAJIOTOBOT'O
OJIBHBI X [bI BOCIIUTAH 00OpyTOBaHUS LIEHTPA
pabor Ui eCTECTBEHHOHAYYHOU H

TEXHOJIOTHYECKON
HanpaBjieHHocTel «Touka
pocTa»

MonekynsipHas (

CI)I/I3I/IK3. " TCPpMOJANHAMHKA




1.Tennoseie |24 Ypok JlabopatopHast pabora |[OGopynoBaHHE JUTS
SIBJICHUS nogrorop  [«CpaBHEHME — KONIMYECTB  |[1a00OPAaTOPHBIX paboT U
i jereii k [FCIUIOTHI IIPH CMEIIMBAHKH  [YCHITICCKUX OIIBITOB (na
N BOJIBI pasHoii  [0ase komuiekToB s OI'D,
JICHCTBHA M TeMIIepaTyphI». [PUHAIMYNH ), KOMILIEKT
B YCTOBHIX |1TaGopaTopHas pabota o
PA3IMYHO | (M3mepenne VIENbHON ~[MONEKYIAPHOM ¢dusuke,
ro poja TEMI0EMKOCTH TBEPJIOTO yugpposot Hamuux
Upe3Bbla  [TENay. memnepamypul
HBIX Jlaboparopnast paboTa .
cuTyamuii «3mepenue BJIQKHOCT :;Za50p amopHbeli
BO3IyXa» pmomemp,  Hamuux
memnepamypul
V[emoncmpayus «H3menenue
memnepamypul » damyux memnepamypul,
/leHb Dee
COJINIapH JHocku, /lee
OCTH B V[emoncmpayus «Hsmenenue |ceunyosvie niacmuHKu,
0opeOE C  [BHYmMpeHHell SHepauy mena  MoJIOMOK
Teppopus  [npu mpenuu u y/apey
MOM. Ba  JaTuMKa

J[emoncmpayus
«lloznowenue ceemosoii
OHepauu»

Vlabopamopnas paboma
«Onpedenenue yllenbHotl
meniomsl NAAGIEHUsL TbOAY

V[emoncmpayus «Hcnapenue
cnupmay

memnepamypul, 1amMnd,
ltucm benoti u uéproi
Oymacu, ckomu

V]amyux memnepamypol,
Kkanopumemp, cocy/] ¢
marowumn vllom, cocy/l c
60/[o1i, aneKkmponHbvle echl

V[amuuk memnepamypeol,
npooOupKa, TUCMOUKU
Oymazu, pe3uHKuy, pasHole
cnupmul

npoyecca Kunenus 60ﬂbl»

Lemoncmpayus «H3yuenue

V]amuux memnepamypeul,
wmamue
yHUBepcanbHblil, Ko10a
CIMeKNSHHAS, CRUPMOBKA,
nosapennas conb

SHCKTp OJJMHAaMHKa




V[emoncmpayus «H3mepenue
10JI51 NOCMOAHHO20 MACHUMA )

/[emoncmpayust

«H3mepenue  MacHUMHO2O
nosst 6oKpye npogo/fnuxa c
moKom»

1. 27 Bcemupn O0opyaoBaHUe s
DIEKTPUIECK bl TTaGoparopras paora «CGopka 11a00paTOPHBIX padOT U
Ve SIBICHUS > TeKTPHYCCKOI T 1 YUEHHYECKUX OIBITOB,
JICHD M3MEpEeHNEe CHIIbI TOKa B €€ KOMILICKT 110
MaTeMaTu DA3TIYHEIX yHACTKAX. DJICKTPOAUHAMUKE,
KH. JlaGopaTopHas paboTa flamsux moxa, Jlamsux
MeskayHa «I3MepeHne HapsKEHUs Ha HANPANCERUA
POHBI pa3IUYHBIX yIIEICTKaX
eH PIIEKTPUYECKOM LICTH».
JlaGopaTopHas pabota
TornepanT |«PerynaupoBaHue CUIIbI TOKa
HOCTH. [PEOCTaTOM.
JlaGopaTopHas pabota
Oxrs6ps - «3MepeHue COpOTUBIICHUSI
JleHb MOJISL. |10 niKa ipH IIoMoLLH
amIiepMeTpa u
BOJILTMETPAY.
JlaGopaTopHas pabora
«3MepeHre MOIITHOCTH U TTamuux moxa, JJamuux
padoTsI _Toka B luanpsaxcenus, pesucmop,
PIIEKTPUIECKOM JIaMITE). peocmam, ucmounur
Texonempayus numanus, KOMIIEKm
«Hccnedosanue 3asucumo cmu | P 060/{06, K0
cumbl  moka 8
nposo/[Huxe om
HanpsICEeHUsLY
2. 6 Jlenp JlabGopaTopHas pabora |OGOpydOBaHUE IS
MarauTHbIC poccuiick  |«/3ydeHne 3TeKTpHUYECKOro  1abopaTopHBIX padoT u
SIBIICHUS Oif HayKH. |IBHIaTEs MOCTOSTHHOTO ~ [YYEHUYECKUX OIBITOB
TOKa. (mra 6a3e KOMITJIEKTOB

JUTS
OI'D, mpu HATMIHH ),
pUOOp TUTS

TTEMOHCTPAITHH
MAarHATHBIX ITOJIEH

JamuuK MACHUNTHO20

NnOJiA, NOCMOSIHHbIU

MazcHum nonocosou

ﬂamtmk MACHUNIHO20

nons, /ea wimamusa,

KOMNJIeKm npoeoﬂoe,
UCIMOYHUK MOKdA, K14




MOM.

CBeTOBBIC 9 1 Jlenb JlabopatopHast pabora |ObGopynoBaHue A
SIBITCHUS Poxnenu s |[«[lonydyeHue n300paxeHus ¢ [1abopaTOpHBIX paboT u
MOMOIIIb coOuparolell  |yueHHIEeCKHX OIBITOB,
1.B. JIAH3BD). KOMIIJICKT 10 OIITUKE
KypuaTos
Peseps ) [ToBTOpeHue u 0000IIeHNE
Bcero 63 6 (9%)
9 kyace (3 4 B Hees110; Beero 68 yacon)
Pasnen Komuuect |[Komnu |Vuer TIpakTrdeckue n |Acnonp3oBanue
BO 4acoB  |ecTBO  [paboueit  |mabopaTopHbie PabOThI 1 poBOro u
KOHTP  |[porpamm AHAJIOTOBOTO
OJIBHBI X [bI BOCIIUTAH 000pYIOBaHMSI LIEHTpPa
pabor  (us eCTeCTBEHHOHAYYHOH H
TEXHOJIOTHYECKOU
HaIpaBJIeHHOCTEN
«Touka poctay
MexaHu4ecKHe sIBIEHUS
1. 3akoHBI 28 2 Ypoxk JlaGoparopHast paboTa O0opynoBaHue 11
B3aMMOICHCT moaroros  [«HMccnenoBanue nabopaTopHBIX PadoT U
BUST u KW JIeTel K [paBHOYCKOPEHHOI'O IBUKCHUS [YUCHUYCCKUX OIBITOB
IBYOKECHUS Tell nelicTBHSA M |63 HAYaIbHOH CKOPOCTHY. (Ha 6ase KOMILIIEKTOB
B ycroBmsix JlabopaTopHas paborta U1
paznmuuHo  («M3MepeHue ycKopeHus OI'D, npu HanmM4um),
ro poxaa CBOOOIHOTO MMACHHS C KOMILIEKT 110
Ype3BhIUA  [IIOMOLIBIO MAsTHUKAY. MCXAHHKC
MHBIX
curyamuii . Ylabopamopnas paboma
JleHb «H3yuenue [suoicenuss mena /[epessinnblii Opycok,
comumapn  |[pu Habop 2py308,
OCTH B ﬂeﬁcmguu CUIbL mexanuyecKkasl CKambvs,
GopsOe ¢ [mpeHusny V[unamo memp.
TEeppOpH3




2.Mexannue |10 Bcecemupn  |JlaGopaTopHas pabota O0opynoBaHue aJst
CKHE it mens  (<MICCre0BaHME 3aBUCUMOCTH  [1a0OPATOPHBIX paboT 1
KOJIEOAHUS U vaTemary  [NEPHONA U HACTOTHI CBOOOTHBIX [y4EHHYECKUX OIBITOB,
BOJHEL 3BYK. KOJICOAHHM I MasTHUKA OT JJTHUHBIIPHOOp st
KH. ero HUTU» IEMOHCTpALUK
MexayHa KOJICOAHMH, TaTUHK
[POITHBIN [MOCTPOCHUS TPACKTOPHH
eHb nByxenus no ocu X,Y,Z
Tonepant
HOCTU. Vlamyuk
OKTsI0pB - YCKOpeHus,
JleHb MoJIs. wmamue c Kpenejicom,
Habop epy308, HUMb,
lemoncmpayuu «Korebanus Habop npyoicut
HUMAHO020 MAAMHUKA U
c60600HbIE KONebanus 2py3a nal OMEIOMED, Hamux
npyoICuHEy yckopenus, wmamug ¢
Kpenesicom, Habop
V[emoncmpayuu « M3yuenue Npyoicun pas Hou
Konebanuil 2py3a na npysicuney PCECMrocmu, Habop
epy306 no 100 .
Komnviomep, J{amuuk
yckopenus, 2pys ¢
V[emoncmpayuu « M3yuenue KPIOUKOM, Jeckas U
g Hepacmadicumas Humo,
KOIeOaAHULL HUMAHO20
pyremxa
\MasmHukay
DnexpoaHAMAKA
Onekrpomar |14 [lenp JlabopaTopHas pabota O0opynoBaHue 15
HHUTHOE ITOJIE poccuiick  [«M3ydeHHE SBICHUS 1abopaTOPHBIX PadoT H
Ol HAYKH. [JJIEKTPOMArHUTHOW MHIYKIIUN Y4EHHYECKHUX OITBITOB,
PaboTs! JlaGoparopHast paboTa KOMILIEKT IO
I1.M. «HaOnroneHue CriionHoro u

S1610uKOB a

NIMHEHYATBIX CIIEKTPOB
VCITyCKaHHUS »

V[emoncmpayus «Aenenue
9IEKMPOMASHUMHOL
un/{ykyuuy» Jemoncmpayus
«H3mepenue xapakmepucmux
nepemMenHo20 moKay

HIIEKTPOIMHAMUKE
VIamuuk nanpsaicenus,
conenoull, nocmosuHwil
1n010C060T MazHum,
mpyoka [IBX, komniekm
nposo/loe
V[gyxkananvHas
npucmasKka-
ocyunnozpag, 36yKo6oti
cenepamop, Habop
nposo/loe

KsanroBas ¢pusmka




CTtpoenue 12 1 Jlenb Jlaboparopnast paboTa O0opynoBaHue aJst
aToMa u Poxnenu s [«3mepeHre eCTeCTBEHHOr0  |[mabopaToOpHBIX paboT U
QTOMHOTO s1/1pa panuanoHHoro goxa YYCHUYECKUX OIBITOB
TTO3UMETPOM»
a, JlaGopaTopHas paboTa OGopynoBanue uis
«3ydeHue aeneHus sapa nabopaTopHBIX paboT u
H.H. aToMa ypaHa 110 gororpaduy  [yUEHUYECKUX OIBITOB
bekeroBa TPEKOB»
JlemoncTpauus «M3ydyenue
TPEKOB 3aPAKCHHBIX YaCTHUIL 110
roToBbIM (hoTorpadusim»
Ctpoenue 2 Anpersb - KomnbroTepHoe
BcenenHoi /leHb JleMOHCTpaIuu: claiiabl Wid  |000pyJ0BaHUE
[1aMATH (hororpaduu HeOecHBIX
PKEPTB 00bekTOB; hoTorpaduun wm
UepHOOBl  |ciraiipr 3eMJIH, TIIaHET 3EMHOM
1. IPYNIIBI U TUTAHETTUTaHTOB;
OcBoerme (ororpaduu Komer,
Kocmoca
acTepon10B; GoTtorpadun
COJIHCYHBIX ITSATCH, COJIHEYHOH
KOpOHBIL;, hoTorpaduu uin
CJIali 1Bl TAJTAKTUK
HToroBoe 2 IToBTOpeHME U 0000IIECHIHE
[TOBTOPEHHE
Bcero 68 5 (5%)
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