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IHosicHUTEILHASA 3aIIUCKA

PaGouas mporpamma o (pu3nke Ha ypOBEHb OCHOBHOTO OOIIET0 00pa30BaHUs IS
oOyuatronuxcs 7-9-x kmaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 (pea. ot 28.02.2025) «O6
obOpazoBanuu B Poccutickoit denepanmmny;

npukaza Munnpocsenienuss Poccun ot 31.05.2021 Ne 287 (pen. ot
22.01.2024) «O6 yTBepxkaeHUH (deaepaIbHOTO TOCYIapCTBEHHOIO
00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOI'O 00IIIET0 00pa30oBaHUs»;

npuka3za Munnpocsenienns Poccuiickon @enepanun ot 18.05.2023 Ne370
(pen. ot 19.03.2024) «O06 ytBepkneHuu deaeparbHON 00pa30BaTEILHOM
IPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUSD)

npuka3za Munnpocsemierus ot 22.03.2021 Ne 115 (pex. ot 04.03.2025) «O6
yTBepxaeHun [lopsiaka opraHu3aiiuy U OCyIIECTBICHUSI 00pa30BaTEIbHOM
NEeATEIbHOCTH IO OCHOBHBIM 0O0II€00pa30BaTENbHBIM MIpPOrpaMmaM —
o0Opa3oBaTeIbHBIM ITPOrpaMMaM HauaJbHOTO 00IIIET0, OCHOBHOI'O OOIIETo U
CpeaHero o01ero 0opa3oBaHusY;

CIT 2.4.3648-20 «CaHUTapHO-IMIHIEMHUOJIOTHYECKAE TpPeOOBaHUSI K
OpraHu3alysM BOCITUTAHUSI U O0yUYEHUS, OTJbIXA U 03/I0POBIICHHUSA JI€TEH U
MOJIOJICKW», YTBEPKICHHBIX IMOCTAHOBICHHEM TJABHOIO CAHUTAPHOIO
Bpaya oT 28.09.2020 Ne 28 (pen. ot 30.08.2024);

CanlluH 1.2.3685-21 «l'uruennyeckue HOpPMATHBBI M TpPEOOBaHUS K
obecrnieueHuto Oe3omacHOCTH U (Wiau) O€3BpEIHOCTH JUIsl  4YesloBEeKa
(bakTOpoB cpeabl OOUTaHUS», YTBEPKJICHHBIX MOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpauda oT 28.01.2021 Ne 2 (pen. ot 16.12.2024);

OCHOBHO# oOpazoBatenbHOM porpamMmbl OO0 mikonsl “/[pyx0a», B ToM
YHUCIIe ¢ y4eTOM paboyeil mporpaMMbl BOCIIUTAHUS;

KOHLIETIIUU IpENnoAaBaHus y4e0HOTO npeamera «Duznkay,
YTBEPKICHHOU PEIICHUEM Komnnerun MuHnpocseneHus B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit deneparuu, peanu3yomumx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI;

dbenepanbHOl paboyueit mporpaMMebl o y4eOHOMY npeaMeTy «Du3rKay

PaGouas nporpaMmma OpUEHTUPOBaHA Ha LEJIEBbIE MIPUOPUTETHI,
chopmyIupoBaHHbIE B (hesiepanbHOii paboueit mporpaMme BOCIIMTAHUS U B paboydeit
porpamMme BOCIUTAHUS HIKOJIBI «J[pyk0ay.

[Iporpamma no (pusuke Ha ypoBHE OCHOBHOI'O 00ILIET0 00pa30BaHMs COCTABJIEHA Ha
OCHOBE TMOJIOKEHU U TpeOOBAHMI K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE
OCHOBHOI 00pa3oBaTesibHON MporpamMmsl, rpeactaBiieHHbIX B PI'OC 000, a Takxe
c yueroM (enepanpHOl paboueld mporpamMmbl BocnuTaHus U KoHuenmuu
npenojiaBanus yueoHoro npeamera «Duszukay.

Copeprkanue mporpaMmbl o (PU3MKe HAMpaBIeHO Ha (POPMUPOBAHKUE €CTECTBEHHO-
HAyYHOM T'pPaMOTHOCTH OOYYaIOIIMXCS M OpraHu3alMio H3ydyeHus (U3MKu Ha
JeSITEIbBHOCTHOM OcHOBe. B mporpamMMe mo ¢u3uKe y4UTHIBAIOTCS BO3MOXKHOCTHU
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yuebHoro mpenmera B peanusauuu TpedoBanuii GI'OC OOO k mnaHUpyeMbIM
JUYHOCTHBIM M METalmpelIMETHbIM  pe3ylibTaraM  OO0y4YeHHus, a TakKxke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

[Iporpamma mno ¢u3MKe yCcTaHaBIMBAET paclpelielieHue y4eOHOro Marepuania Io
rojaM oOydeHust (1o Kijaccam), MpejuiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTD
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHS MPEIMETHOTO COJCPKAHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIuXCsl.

[TporpamMma mo ¢u3uke pazpaboTaHa C LETbI0 OKAa3aHHs METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueii mporpaMMbl IO y4eOHOMY TIPEIMETY.

®duzrka ABISIETCS CUCTEMOOOPA3YIOIIMM JMJII E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpOHOMHUEH 1 (U3HIECKOi Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, TPEIOCTaBIseT Hanbojee sICHbIC
oOpaslibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opna w3 THaBHBIX 3a/ad (PU3MYECKOro O0pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAaMOTHOCTHU W
UHTepeca K HayKe y 00y4yaronuxcs.

N3yyenue ¢usmku Ha 0a30BOM YPOBHE MPEIOJIAracT OBJIAJICHHUE CIETYIOIIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

e HAY4YHO OOBSACHSTH SBJICHUS;

¢ OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

¢ UHTEPHPETUPOBATH JAHHBIE M HCIOJb30BATh HAYYHBIE 10KA3aTENbCTBA JJIS
MOJIy4E€HHS BBIBOJIOB.

[enu nzydyeHus GU3MKU Ha YPOBHE OCHOBHOTO OO0IIEero 00pa3oBaHuUsl OMPEICIICHbI
B Konnenmu npenomaBanust yueOHoro npenmera «O@usnkay B 00pa3zoBaTEIbHBIX
OpraHu3ausiax Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE
oOmreoOpazoBaTenbHble  MPOrpPaMMbl, YTBEpXkKACHHOW pemieHneM Kosmeruu
MunucrepctBa npocsenienusi Poccuiickoit denepanuu (mpoTokoa ot 3 aexadops
2019 romga Ne [1K48BH).

Heau nzyyenuss Gusnku:

o TPUOOpPETEHHE HWHTEpPECa U CTPEeMJICHHA OOyYaronMxcsi K HaydHOMY
M3YUYCHHUIO TPHUPOJBI, PA3BUTHUE HMX MHTECIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE;

e pPa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUSA U (popMUpOBaHUE
MCCJIEI0BATENbCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

« (opMHUpPOBAHNE HAYYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHHsI OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

o (GopMHUpOBaHME MPEJCTABICHUN O PONHM (PUBUKHU IS PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;



e pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCUOHATTLHON JeSTEIIbHOCTH, CBA3AaHHON C (PU3MKOM, TOATOTOBKA K
JaJbHEHIIIeMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHe 3TUX TeNed MporpamMMbl 1Mo (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs 00ECTICYNBACTCS PEIICHUEM CIICIYIONINX 3a4a4:

o TpUOOpETEHWE 3HAHWUH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJCKTPUUECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX

o TIPUOOPETECHUE YMEHUU OMHUCHIBATH M OOBSICHATH (U3MUECKHUE SIBJICHUS C
WCITOJIHh30BAaHNEM TTOTYYCHHBIX 3HAHH;

e OCBOCHHE METOJOB pEIICHUS TPOCTEHIINX pPACUYCTHBIX 3adad C
WCIIOJI30BaHUEM (PU3MUYECKHX MOJICICH, TBOPUYECKMX | MPaKTHKO-
OpHEHTHUPOBAHHBIX 33]1a4;

e Ppa3BUTHE YMEHHI HaOJIONAaTh MPHUPOIHBIC SBICHUS M BBITOJHATH OIBITHI,
nabopaTopHble pabOThl W JKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MH(pOpMaIel (HU3NUECKOTO COJEp KAHMUS,
BKJIFOYasi UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMAIIHH;

e 3HAKOMCTBO €O cdepamu nmpodhecCHuOHANBHON JESTEIBHOCTH, CBA3aHHBIMU
C ¢U3NKON, W COBPEMEHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
TOCTIKECHUSX (PU3UICCKON HAYKH.

Ha wusyuenne ¢usnuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOLIETrO
oOpazoBaHus oTBoauTCs 238 yacoB: B 7-M Kiiacce — 68 yacoB (2 yaca B HEJIeJI0), B
8-M kmacce — 68 wacoB (2 daca B Hemento), B 9-m kmacce — 102 gaca (3 dJaca B
HEJICITIO).

[Ipennaraemsiii B mporpamme 1o ¢pusnke nepedeHsb Jab0paTOpHbIX paboT U ONBITOB
HOCUT PEKOMEHJATENbHBIA XapaKTep, Y4YUTEIb JIeNaeT BBIOOP MPOBEACHUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOCHHOCTEH
OOy4JaromMXcs, CHUCKa AKCIEPUMEHTAIBHBIX 3a/IaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO dK3aMeHa 1o (pu3mKe.

Jnisa  peanuzanMu  NOPOTrpaMMbl  MCHOJB3YIOTCS YYEOHMKH, [JOIMYIICHHBIE K
UCTIONIb30BAHUIO TIPH pean3alliil MUMEIOIINX TOCYJAapCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO
oO1iero oOpa3oBaHUs OpPraHU3alUSIMHU, OCYIIECTBIISIIOIIMMHU 00pa30BaTEILHYIO
JeSITENIbHOCTB, TIprKa3zoM Munnpocsetmenus ot 26.06.2025 Ne 495:

o @Ouzuka: 7-i kjacc: 0a30BbIM ypoBeHb: y4ueOHMK, 7 kiacc/ Ilepwikun
NUM., HUsanoB A.W., AxkuuoHepHoe obmiectBo «M3gaTenscTBO
"IIpocBemienue"»;

o ®usuka: 8-ii kiacc: 0a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., HWsamoB A. MW., AknumoHepHoe obOmectBo «M3aaTenbcTBO
"IIpocBemienue"»;



o ®usuka: 9-ii knmacc: 0a30BbIil ypoBeHb: yueOHUK, 9 knacc/ [lepprmkun U.
M., I'yrauk E. M., IBanoB A. 1., IletpoBa M. A., AKIIMOHEPHOE OOIIIECTBO
«3natensctBO "[IpocBemenue »;

DneKTpOHHBIE 00pa3oBaTEIbHBIE PECYPChI, JOIMYIIEHHBIE K MCIOJb30BAHUIO TMPU

peanm3anuu 00pa30BaTENbHBIME OpPTaHU3AIMAMU HMEIOIIUX TOCYAapCTBEHHYIO
aKKpEIUTAIMI0O 00pa30BaTENbHBIX MPOTPaMM HAYaJIBbHOTO OOIIET0, OCHOBHOTO
o0mero, cpemHero oOmero o0pa3oBaHusi TpUKa3oM  MUHIPOCBELICHHUS
ot 23.07.2025 Ne 551:

- ®uzuka, 7 knacc, PI'’AOY BO "['ocynapcTBEHHBII YHUBEPCUTET MPOCBEUIEHUS "
- ®u3suka, 8 knacc, PI'AOY BO "T'ocynapcTBEHHBIN YHUBEPCUTET MPOCBEIICHUS "
- ®usuka, 9 knacc, PI'AOY BO "T'ocyiapcTBEHHBIN YHUBEPCUTET MPOCBEIICHUS "

Conep:kanue y4eOHOI0 npeaMera

7-i Ky1ace
Pazges 1. ®u3uka u ee poJib B IO3HAHUN OKPYKAKOIIEr0 MUPA.
®uszuka — Hayka o0 mnpupozae. SBmeHus npuponasl. PU3NYECKUE SBICHUS:

MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckne BeauunHbl. M3Mepenue puznyeckux BearnunH. @uznyeckue npruoophl.
[TorpemHocTh M3MEpeHNl. MeKTyHapOoaHAs CUCTEMA €ANHULL.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAayKH HM3y4daloT npupony. EcrecTBeHHO-
HAay4YHbId METOJl TO3HAHWS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYyYHOI'O BOMPOCA,
BBIJIBWKEHUE THIIOTE3, SKCIEPUMEHT [0 IMPOBEPKE THUIOTE3, OOBSCHEHUE
HabOmogaemMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.
JlemoHcTpanum.

1. Mexanuueckue, TEIJIOBbIE, JJIEKTPUYECKHE, MarHUTHBIE, CBETOBBIC
SBJICHUS.

2. dusnueckre npubOpsl U Mpoleaypa MPSAMBIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM PUOOPOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnpeneneHue 1eHbI JEIEHUS IKaIbl U3MEPUTEIBLHOT0 NpUoopa.

2. VI3amepenne paccTOsSTHUIA.

3. N3mepenne o6beMa )KUIKOCTH M TBEPAOTO Tea.

4. Onpepenenre pa3MepoB MajibIX Tell.

5. U3mepenne temneparypbl NpH TOMOILIM KUIKOCTHOTO TEPMOMETpa H
JNaTYUKa TEMIIEPATYPBI.

6. [IpoBenenue uccieoBaHMs MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETa
[IapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJiblile, 4yeM OOoJbLIe BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeCHUSI 0 CTPOEHNH BeleCTBA.
CrpoeHue BellecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. ONbIThI, TOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.



JBr>xenue yactull BemiecTBa. CBsi3b CKOPOCTH ABUKEHHUS YACTHI] C TEMIIEPATYPOIL.
bpoyHoBckoe aBmxenue, auddysua. BzaumonelcTBue dacThll BElIECTBa:
MPUTSKEHUE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEHM U TBEPIbIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
JlemoHcTpanum.
1. HabmroneHne OpOyHOBCKOTO JBUKEHUS.
2. HaGmonenne nuddys3un.
3. Habmionenne  sBICHHM,  OOBACHAIOMIMUXCS  NPUTSHKEHUEM — WIH
OTTAJIKMBAHUEM YACTUIL BEIIECTBA.
JlaGopaTopHbie paGoThI M ONBITHI.
1. Onenka JguamMeTpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM
dboTorpaduii).
2. OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnBITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO TTPUTSHKCHHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe ABUKEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE ABUKEHHE. CKOPOCTb.
CpenHsast CKOpOCTh NMpPH HEPABHOMEPHOM JBWKEHHUU. PacueT myTd W BpeMEHHU
JIBYDKCHUS.
SIBnenue nHepuuu. 3aKOH MHEPLIMU. B3anMoneicTBUE TE KaK MPUYNHA U3MEHEHUS
CKOPOCTH JIBHKEHUS Teln. Macca Kak Mepa MHEPTHOCTH Teia. [ [noTHoCTh BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BEIIECTBA.
Cuita Kak XapakTepuCTUKa B3auMoAeucTBHs Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepeHne cuitbl C MOMOIIBIO AMHAMOMETpA. SIBIEHUE TATOTEHUS U CUJIA TAKECTH.
Cuna tsoxkecTH Ha Jpyrux maHerax. Bec tema. HeBecomocth. CrokeHue cuil,
HaIlpaBJICHHBIX IO OJJHOM npsiMoii. PaBHOnelicTByomas cuil. Cuiia Tpenusd. Tpenue
CKOJIbYKEHHUSI U TPEHHUE MOKOs. TpeHue B Mpupoie U TEXHHKE.
JlemoHcTpanum.
Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.
N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.
HabGnronenue siBjeHUST MHEPIIHH.
HabGnrogenne n3MeHeHnst CKOpOCTH MPY B3aUMOJICUCTBUM TEll.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CioxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSAMOM.
JlaGopaTopHbie padoThI U ONBITHI.
1. Onpenenenue CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIAPUKA B KUIKOCTH,
MOJIEINN AJIEKTPUUECKOTO aBTOMOOWIIS U T. 1.).
2. Onpenenenue CpenHe CKOPOCTH CKOJBKEHUS OpycKa WM Iapuka To
HAKJIOHHOU IIOCKOCTH.
3. Onpenenenne MIOTHOCTH TBEPAOTO Tea.
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4. OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb PACTKEHUS (AedopMarium)
NPYKUHBI OT TPUIIOKEHHOU CHJIBI.
5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
Paznen 4. JlaBjieHnne TBePAbIX TeJl, dKMAKOCTEN M ra30B.
HaBnenue. CrnocoObl yMEHBIICHUS W yBEJWYEHUs JaBiieHus. [laBneHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmeparyphl. llepenaya naBieHus
TBEPJBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTH OT TiayOuHBI. ['mapocrarwdeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.
Atmochepa 3emnn u armochepHoe namienue. IIpuumHBI CylIecTBOBaHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppudemu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJIT YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.
JelicTBue KUAKOCTM M rasa Ha MOTPYKEHHOE B HHUX Telo. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.
JlemoHcTpanum.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTH BBITAJKUBAIONICH CUIIBI OT 00beMa MOTPYKEHHON YacTH Tella
Y TJTIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcnoBue miaBaHus TeIl: MJIABAHUE WU TIOTPY)KEHHUE TEJT B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.
JlaGopaTopHbie padoThI ¥ ONBITHI.
1. VccnenoBanre 3aBUCUMOCTU Beca TeJia B BOJIE OT 00beMa MOrpyKEHHOU B
AKHUJKOCTh YaCTH TeJIa.
2. OnpeneneHue  BBITAJIKUBAIONICH  CWJbI, JEWUCTBYIOIIEH Ha  Teo,
NOTPYKEHHOE B KUJIKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIICH CUIIBI, IEHCTBYIOIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
NEeUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BheMa MOTPYKEHHOU B KUJIKOCTh
YaCTH TeJla U OT MJIOTHOCTHU KUJKOCTH.
5. KonctpyupoBanne apeomerpa WIM KOHCTPYUPOBAHUE JIOJKH U
ONPENEIICHUE €€ TPY30MOABEMHOCTH.
Pa3znea 5. PaGoTra nu MOIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
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[TpocTeie MexaHU3MBI: pbIyar, OJ0K, HAaKJIOHHAs MI0cKocTh. [IpaBuio paBHOBecHs
ppiuara. IlpuMeHnenue npaBuia paBHOBecHs pbryara K 0J0Ky. «30J10TO€ IMPABUIION
mexanuku. KITJ] mpocTeix Mmexanu3MoB. IIpocTsie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanundeckas sHeprusa. Kunetnueckas u noTreHIMaibHas sHeprus. [Ipespainenue
OJTHOTO BHJIAa MEXAHWYECKOW ZHEPruu B APYrod. 3aKOH COXPAHEHMS DHEPIUU B
MEXaHUKE.
JleMoHCTpanuu.

1. ITpumepbl NPOCTHIX MEXAHU3MOB.
JlabopaTopHbie padOThI U ONBITHI.

1. Onpenenenue pabOThI CUIIBI TPEHUS [P PABHOMEPHOM JBHKEHUU TeNA 110

TOPU30HTAIBHON NOBEPXHOCTH.

2. VlccnenoBanue ycnoBUil paBHOBECHS pbluara.

3. U3mepenne KIIJ[ HakIOHHOM MIIOCKOCTH.

4. N3ydyeHne 3aKOHa COXPAHEHNS MEXaHUUECKON SHEPTUH.

8-i kJace
Pa3znea 6. TeruioBble ABJICHUS.
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOCHMS BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKyJ. ONbIThl, MOATBEPIKIAIOIINE OCHOBHBIC
TMTOJIOYKEHUS MOJICKYJIIPHO-KMHETHYECKON TEOPUHU.
Mopnenu  TBepHOro, SKHAKOTO M  Ta3000pa3HOTO  COCTOSIHUNM  BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHNE CBONCTB ra30B, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KUHETUYECKOW TEOPHUHU.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.
Temnepartypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIMJIOBOIO ABHXKEHUS YACTHII.
BuyTtpennsis sneprus. CnocoObl ”3MEHEHHs BHYTPEHHEW SHEPTUH: TeIionepenaya
U coBepileHre paboThl. Buawl Termonepenauu: TEMIOMPOBOIHOCTh, KOHBEKIIUS,
W3JIy4YCHHUE.
KomuuecTBo TeminoTel. YenbHas TEIJIOEMKOCTh BEIIECTBA. TermmooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHue wu
OTBEPAECBAHUE KPUCTALUIMYECKHUX BEIIECTB. YJENbHAsg TEIUIOTA TJIABJICHHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTyphl KHUIICHHUS OT aTMOC(EepHOTo
JTABJICHUS.
BnaxnocTh BO3ayXa.
DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.
[Tpunuunet padotel TermnoBbix ABurateneit KI1/ remnoBoro nqeurarens. TemioBbie
JIBUTATEJIN U 3aIUTa OKPYKAIOUIEU CPEIBI.
3aKOH COXpAHEHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.
JleMoHCTpanuu.

1. Habmonenne 6pOyHOBCKOTO JBUKEHUS.

2. HaGmonenne nuddysun.

3. HabmroneHue sSBIICHHN CMauyMBaHUS U KaNMILIIPHBIX SBICHHM.
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4. HabGnrogeHue TerioBOro pacuiupeHus Tell.
W3meHeHnue naBieHus rasa Npu U3MEHEHHMH Oo0ObeMa M HarpeBaHUM WM
OXJIaXKJICHUH.
[IpaBuiia U3MepeHUs TEMITEPATYPBL.
Buasl Tertonepenaym.
OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.
. HarpeBanue npu coBepiiieHuH paboThl BHEITHUMU CHIIAMH.
10.CpaBHeHHE TEIIIOEMKOCTEH pa3TUYHbBIX BEIECTB.
11.HabnroneHne KUTICHUS.
12.HabmioaeHre mOCTOSHCTBA TEMIIEPATyPhl TIPH TJIaBICHUH.
13.Mopenu TEnIOBBIX IBUTATEIICH.
JlaGopaTopHbie paGoThI M ONBITHI.
1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.
2. OnBITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MIOBAPEHHOM COJIM WIIM caxapa.
3. OnbIThl IO HAOIOJIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEP/IbIX TEIL
. Onpenenenue gaBiaeHUs BO3yXa B OaJUIOHE MITIPHUIIA.
. OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JAaBJIEHUS BO3AyXa OT €ro
o0beMa 1 HarpeBaHUs WIH OXJIAXKICHHUS.
6. [IpoBepka runoTe3sl IMHEMHOW 3aBUCUMOCTH JNTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
/. HaOmoneHre W3MEHEHUsI BHYTPEHHEW OJHEPruuM Tena B pe3yJibTare
TEIJIoNepeayl U padOThl BHEITHUX CHUJI.
8. UccnenoBanne SBICHUS TEIJIOOOMEHA IMPH CMENIMBAHUUA XOJIOTHOW H
ropsiueu BOJBI.
9. Ompenenenne  KOAMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  MpH
TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHAPOM.
10.0Omnpenenenue yaenbHON TEMIIOEMKOCTH BEIIIECTBA.
11.WccnenoBanue mporecca UCapeHus..
12.Onpenenenne OTHOCUTEIIBHON BIIAXKHOCTH BO3TyXa.
13.0Omnpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIbA.
Pazgen 7. JaekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.
Onektpuzauus Ten. J[Ba poaa dSIEKTpUYECKHX 3apsAloB. BiaummojelicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIaMH).
Onekrpudeckoe mnoje. HanpspkeHHOCT  dnekTpudeckoro moiid.  I[IpuHnmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).
Hocurenmn »snexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM JIIEKTPUUYECKHM  3apsl.
Crpoennie aroma. IIpoBogHMKM W  JMAIEKTPUKH. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO0 3apsija.
DONEeKTpUYECKU TOK. Y CIIOBUS CYLIECTBOBAHUS MIEKTPHUUECKOro ToKa. IcTOUHMKN
IOCTOSIHHOTO TOKAa. JIeHCTBHSI 3JIEKTPUYECKOIO TOKA (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIIEKTPUUECKUN TOK B )KUIAKOCTAX U razax.
9
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Onextpuyeckas nenb. Cuna Toka. DieKTpuueckoe HanpsbkeHue. ColnpoTUBICHHUE
IIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIIEHUE BelecTBa. 3akoH OMa I y4acTKa LEIH.
ITocnenoBarenpbHOE U NMapauIEIbHOE COEIMHEHNE ITPOBOIHUKOB.

PaboTa 1 MOIITHOCTB AJIEKTPUYECKOr0 TOKA. 3aKkoH Jlkoyns—JIeHua. Dnexrpuueckue
LENH U MOTPEOUTENN IEKTPUUECKON 3HEprun B ObITy. KOpoTkoe 3aMbIkaHueE.
[locTosiHHBIE MAarHWTHL. B3auMomelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. MarauTHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emute. OmnbIT
Opcrena. MarHuTHoOe 1oJie 3JIEKTPUYECKOro Toka. I[puMeHenne 21eKTpoOMarHuToB
B TEXHUKE. J[efiCTBME MArHUTHOTO OISl HA MPOBOJAHUK C TOKOM. DJIEKTPOIBUT aATEIb
IIOCTOSTHHOTO  TOKAa. lcmosib30BaHME  DJIEKTPOJABUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTPOMArHUTHOM uHAyKuuu. IIpaBuno Jlenua.

DnexTporeneparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.
JlemoHcTpanum.

1. Dnexrpuzanus Tei.
2. JIBa poa dMEKTPUUYECKUX 3aPsA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
3. YCcTpoHCTBO U ACHCTBUE AIIEKTPOCKOIIA.
4. DNeKTpOoCTaTUYECKask MHIYKITHUS.
5. 3aK0OH COXpaHEHUS DIEKTPUUECKUX 3aPsIOB.
6. [IpoBOTHUKH U JTUDIICKTPUKH.
/. MonienupoBaH#e CUJIOBBIX JUHUHN 3JIEKTPUYECKOTO MOJIS.
8. MIcTOYHHMKY TTOCTOSIHHOTO TOKA.
9. JleficTBUS IEKTPUIECKOTO TOKA.
10.DOneKkTpuYeCcKuii TOK B KUIKOCTH.
11.T"a30BBbIit paspsia.
12.3mepenne cuiibl TOKa aMIepMETPOM.
13."3mepenne 2IeKTPUIECKOTO HAMIPSHKEHUST BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH COMPOTUBIICHUH.
15.B3aumoneiicTBrE NOCTOSHHBIX MAarHUTOB.
16.MonenvupoBaHue HEBO3MOXKHOCTH pa3/IeJICHUs TTOJIFOCOB MarHuTa.
17.MonenvpoBaHiE MAarHUTHBIX MOJIEH OCTOSSHHBIX MarHUTOB.
18.0OmmIT Dpcrena.
19.MarauTHoe€ 1oJjie ToKa. DJIEKTPOMAarHuT.
20. [leficTBEe MarHUTHOTO TIOJIST HA TIPOBOJTHUK C TOKOM.
21.D5eKTpoABUTATENb MIOCTOSTHHOTO TOKA.
22 .WccnenoBaHue SBICHUS DJICKTPOMATrHUTHOW WHITYKIIHH.
23.0mnbiThl Dapaes.
24.3aBUCUMOCTh HAIpaBJIEHUS WHAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HHKHOBEHHUS.
25.D7IeKTpOreHepaTop MOCTOSTHHOTO TOKA.
JlaGopaTopHbie padoThI U ONBITHI.
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1. OnbITel 1O HAOMIOAEHUIO BJEKTPU3ALMM TEJl MWHAYKIUEH U 1pu

COMPUKOCHOBEHHH.

UccnenoBanre JeHCTBUS DJIEKTPUYECKOTO TMOJS Ha TMPOBOJHUKU H

JTUDJICKTPUKH.

CO6opka u poBepka padOThI JIEKTPUUECKOH LIETTH TOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryanpoBaHnue HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTU CUJIbI TOKA, MIYLIETO YEPE3 PE3UCTOpP, OT

CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. OnpITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH IONEPEYHOTO
CEYEHMS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HAMPsDKEHUH TpU  TOCIEAOBATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JUIsl CWIbl TOKa IPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenne pabOThI IEKTPUIECKOTO TOKA, HAYIIET0 Yepe3 pe3ucTop.

11.0npenenenre MOLIHOCTH  3JEKTPUYECKOTO TOKAa, BBIACIAEMON Ha
pe3ucrope.

12.VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13.Onpenenenune KII/] nHarpeBaTens.

14 .ViccnenoBanre MarHUTHOTO B3aUMOACUCTBUS MMOCTOSIHHBIX MAarHUTOB.

15./13y4eHnne MaruuTHOTO TOJIS MOCTOSIHHBIX MAaTHUTOB MPH UX 00bETNHEHUN
U pa3eJeHHH.

16.VccnenoBanne neiCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbITEl, JEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI  B3aUMOJACHCTBUS
KaTyIIK{ C TOKOM U MarHUTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYyIIIKE.

18.13yueHune neiicTBUS MarHUTHOTO TOJISt HA POBOJHUK C TOKOM.
19.KoHcTpynpoBaHue U U3y4eHHe pabOThl AIEKTPOIBUTATEINS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTAaHOBKH.

21.0nbITBI IO HKCCJEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW HWHIYKIIMH:
UCCIIEJIOBAaHUE W3MEHEHMHM 3HAUY€HUs W HaIpaBJICHUS HHIYKIIMOHHOTO
TOKaA.

no
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Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe  aBwkeHue. MarepuanbHag — Touka. (Cucrema  oTcuera.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
JnBUxkeHne. HepaBHOMepHOE TpsAMOJIMHENHOE ABUKEeHUE. CpeHssi 1 MTHOBEHHAs
CKOpPOCTH TeJla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsMOIMHEIHOE nBrkeHne. CBOOOIHOE MaieHue.
Onbite! I'anumes.
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PaBHOMepHOE JnBMXKEeHHE MO OKpyxkHocTu. [lepmon u wacrota oOpalueHus.
JIuneiHas u yrioBasi CKOPOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.
ITepsbiii 3akoH HproTroHa. Bropou 3akoH Hberotona. Tperuin 3akoH HbroToHa.
[IpyHIMI CYTIEPIIO3ULIMK CHIL.
Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: CWiIa TPEHMS CKOJIBKEHHS, CUia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.
Cuna TsDKECTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOJHOTO MaJICHUsI.
JIBrxenue mnaneT Bokpyr CoisHua. IlepBas kocMuueckast ckopoctb. HeBecomocThb
U TIEPETPY3KHU.
PaBHOBecue MmaTepuanbHONl TOYKH. AOCONIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHONW OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsixecTH.
Nmnynse Ttema. W3meHenne wummysnbca. Mmmynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsKECTH, YHPYrOCTH, TPEHUS.
Cesi3p sHepruu u pabotbl. [loTeHuManbHas »HEpPrust Teja, MOJHATOTO Haj
IIOBEPXHOCTHIO 3eMIH. [loTeHIInanpHas SHEPrus cKaToi npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPTHUU.
JlemoHcTpanum.
1. HaGnroneHne MexaHMYECKOro JBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX Tel
OTCUeTA.
CpaBHEeHME IyTed W TPAcKTOPUM JBMIKEHHMS OJHOIO M TOIO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.
HabGnrogenue nBM>KEHMS TeJla IO OKPY>KHOCTH.
Habmroienne MexaHn4ecKux sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
/. 3aBUCUMOCTb YCKOPEHHUS Tejla OT MaccChl Teja W JEHCTBYIOIIEH Ha HEro
CHUJIBL.
8. HaGnroneHue paBeHCTBa CHII TIPU B3aMMOJICHCTBUH TEII.
9. M3meHeHue Beca Tea Mpu YCKOPEHHOM JIBHKEHUU.
10.ITepenava uMIynbca Ipy B3aUMOJCHCTBUH TE.
11.TIpeoOpa3zoBaHus S3HEPTUH NPU B3aUMOACHCTBUU TEN.
12.CoxpaHeHne UMITyJIbCca IPU HEYTIPYTOM B3aUMOICHCTBUH.
13.Coxpanenne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.
14.HabnroaeHue peakTUBHOTO JIBHXKCHUSI.
15.CoxpaHeHrie MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM IaJICHUU.
16.CoxpaHeHre MeXxaHMUECKON YHEPTHH MPH JABMKEHUU TeNa MO IeHCTBUEM
MIPYKHHBI.

A
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JlaGopaTopHbie paGoThHI M ONBITHI.

1.

2.

oo

KoHcTpynpoBanue TpakTa Jisi pa3roHa M JaJIbHEWIIEro PaBHOMEPHOTO
JBYKEHUS MIAPUKA WIH TEJIEHKKU.

OnpeneneHue cpenHe CKOPOCTH CKOJIBKEHUSI Opycka WM JBUXKECHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

.OHpC,ZIeJIGHI/IG YCKOPCHHUA TCJIa IIPH PABHOYCKOPCHHOM JIBHWKCHHH II0

HAKJOHHOM IJIOCKOCTH.

. UccnenoBanne 3aBUCMMOCTH NMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM

JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

. IIpoBepka THIOTE3bI: €CIAM NPHU PABHOYCKOPEHHOM [BHKEHHUH 0€3

HavyajabHOM CKOPOCTH IIYTHM OTHOCATCA KaK pAald HCYCTHBIX YHCCI, TO
COOTBCTCTBYIOIIHEC ITPOMCEIKYTKH BPEMCHU OJIMHAKOBBEI.

.HCCHCI{OB&HI/IC 3aBUCUMOCTU CHJIBI TPCHHA CKOJIB)KCHUSA OT CHJIbI

HOPMAJIBHOT'O JAaBJICHU.

. Onpenenenue ko3 huieHTa TPEHUS CKOJIbKCHHUS.
. Onpenenenue KeCTKOCTH TPYKUHBI.
. Onpenenenne pabOThl CHIIBI TPEHUS PU PABHOMEPHOM JIBUKEHUHU TeJIa 110

I‘OpI/I3OHTaJII>H0ﬁ ITOBCPXHOCTH.

10.Ompenenenue paboOThl CUJIBI  YIIPYTOCTH TPU  TOABEME TIpy3a C

HCIIOJIBb30BaHHMCM HCIIOABMXKHOI'O U ITIOABHKHOI'O 0JI0KOB.

11.V3ydeHue 3aKkoHa COXPAHEHUSI YHEPTUH.
Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.
KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKUA KoJeOaHWl: TEpHO/,
4acToTa, aMIUINTyda. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.
3aryxatomue KojebaHus. BeiHykJeHHble KoneOanus. Pezonanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa MEXaHMUYECKUX BOJIH. [Ipoi0abHBIE M TONIEpEYHbIE BOJIHBIL. J{TnHa
BOJIHBI U CKOPOCTh €€ pacIpocTpaHeHus1. MexaHu4ecKue BOJIHBI B TBEPAOM TeEJlE,
CEHCMMYECKHE BOJIHBI.

3Byk. I'poMkocTs 3Byka W BbIcOTa TOHA. OtTpaxkeHue 3Byka. MHpasByk u
yIbTPa3BYK.
JlemoHcTpanum.

1. HaOnronenue kojieOaHUM TeJI MHOA IOEHUCTBHEM CHIIBI TSHKECTH WM CHIIBI

ok owd

YOPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HaHCa.
PacnipocTpaneHnne npo10ibHbIX U HONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.

JlaGopaTopHbie padoThI M ONBITHI.

1.
2.

Omnpenenenre 4aCTOTHI U MEPUO/Ia KOJIeOaHUH MAaTEMAaTHUYECKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.
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3. UccnenoBanre 3aBHCUMOCTH TEpUOAa KOJIEOAHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH TepHoJia KojaeOaHuil MPY>KUHHOTO MasTHUKA
OT Macchl rpysa.
5. [IpoBepka HE3aBUCUMOCTH MepuoAa KoieOaHul rpysa, MOJBEHICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OnpITbl, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTh  TEpHoja  KoJeOaHMit
MPY>KUHHOTO MasiTHUKA OT MAaCChl IPy3a U KECTKOCTH MPYKUHBI.
7. 3mepeHue yCKOpEeHHs CBOOOHOTO MaICHHUS.
Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
JlemoHcTpanum.
1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
JlaGopaTopHbie padoThI M ONBITHI.
1. 3ydeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOIIbIO MOOHIIBHOTO
TenedoHa.
Paznen 11. CBeroBble sIBJICHUS.
JlyueBass mMomenb cBera. Mcrounuku cBera. [IpsMonvHENHOE pacnpoCTpaHEHUE
ceeta. 3atMenusi ConHua u Jlynel. Otpaxkenue cpeta. [lmockoe 3epkano. 3aKkoH
OTPa)KECHUS CBETA.
[Ipenomiienue cBeta. 3aKOH MpeoMIIeHUs cBeTa. [[oTHOe BHYTpEHHEE OTpaKEHUE
cBeta. Vcmosib30BaHWE TOJHOTO BHYTPEHHErO0 OTPaKEHUS B  ONTHYECKUX
CBETOBO/JIAX.
Jlunza. Xox nydeit B nunze. OnTudeckas cucreMa (oroarnmnapara, MUKPOCKOIA U
Teneckona. ['a3 kak ontudeckas cuctemMa. bim3opykocTh U 1alIbHO30PKOCTb.
Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHa. CriokeHHe CrieKTpaIbHbIX
1BETOB. /lucnepcus cera.
JlemoHcTpanum.
[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Ontuveckui CBETOBO/I.
Xon nyuyel B coOuparoliei JImH3e.
XoJ Iyder B paCCEUBAIONIEH JIMH3E.
[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JIMH3.
. [punamun peiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10.Mopuensb riasa.
11.PaznokeHue OI0ro cBETa B CIEKTP.
14

CoNoarwdE



12.Tlomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
JlaGopaTopHbie padoThI M ONBITHI.
1. VccnenoBanre 3aBUCUMOCTH yTJla OTPaXEHHUsS CBETOBOrO Jiyya OT yrJjia
NaJCHUS.
2. 3ydyeHue XxapakTepucTUK U300pakeHHs IIpeIMETa B IJIOCKOM 3epKaje.
3. UccnenoBanue 3aBUCUMOCTU YTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyya OT yrijia
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».
. [Nomydenne n300pakeHUI C MTOMOIIBIO COOMPAIOIIEH JTUH3HI.
. Onpenenenne (HOKyCHOTO PacCTOSIHUS M ONTUYECKOM CHIIBI COOMparoIeit
JIMH3BI.
6. OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
/. OnpITBl O BOCHPHATHIO I[BETA MPEIMETOB NPH UX HAOIIOJEHUU Yepe3
[[BETOBBIC (DUIIBTPHI.
Pa3znen 12. KBanroBble iBJIeHHUS.
OmnbiTel  Peseppopna u mnanHetapHas Mozaenb atoma. Mopens atoma bopa.
HcnyckaHue 1 MOTJIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.
PagnoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnydeHus. CTpoeHrue aTOMHOTO spa.
Hyxnonnass monens atoMHOro suapa. M3ortomsl. PaguoakTUBHBIE NpPEBpAILECHUS.
[lepuon nmostypacnana aTOMHBIX sIIEP.
SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOIO U MacCOBOTO YUCEN. DHEPTUs
CBSI3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPrUM. Peakiuny cCuHTe3a U IeTIEHUs Iep.
Ncrounuku 3aeprun CosHIA U 3BE3I.
Snepnas o»Hepretuka. JIeMCTBHS paJMOAKTUBHBIX W3JIy4YEHUNM Ha JKHUBBIC
OpraHU3MBbl.
JlemoHcTpanum.
CrexTpbl U3ITy4YEHHUsI U TOTJIOIICHUS.
CrieKTpbl pa3IMYHbIX ra30B.
CnekTp Bogopo/a.
Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cueTynka HOHU3UPYIOMINX U3ITYYCHUH.
Peructpanus uznydeHus NpupoOIHbIX MUHEPAJIOB U ITPOTYKTOB.
JlaGopaTopHbie padoThI M ONBITHI.
1. HaGnroeHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUEHUS.
2. VlccnenoBaHre TPEKOB: M3MEPEHNE SHEPTUU YACTHIIBI IO TOPMO3ZHOMY ITyTH
(no dortorpadusam).
3. 3mepenne paainoakTHBHOTO (OHA.
IHoBTOpPHUTEIBLHO-0000 1A NI MOAYJIb.
[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYIb MpPEIHA3HAUYEH JUIsl CHUCTeMaTH3alud |
000011IeHHs] TPEIMETHOTO COACPKAHUS U OMbITa ACSITEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (PU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY MO (U3HKE JJIsi 00ydYarolIMXcs, BHIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

o1~
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[Ipy wm3yyeHHH HAHHOIO MOZYJIA PEATU3YIOTCA M CUCTEMATU3UPYIOTCS BHbI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaINpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS IOJy4YEHHBbIE 3HAHHWS, pelmaTrh 3aJadyd, B TOM YHCIE
KA4YE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpruHIMNIMATBHO AESITETbHOCTHBIN XapaKTep JAHHOTO Pa3eia peaIn3yeTcs 3a CUET
TOT0, YTO OOYYAIOIINECS BBHIMOJIHAIOT 3a1aHHsI, B KOTOPBIX UM IPEIIaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAaHWN PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METObI UCCIICOBAHNS (DU3HUECKUX SIBICHUN, B TOM YHUCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBbI HambOOJee BaXXHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAaHUs PA3JIUYHBIX UCTOUHUKOB
DHEPIMU HA OCHOBE 3aKOHA IPEBPAILLECHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPI'UH.

I[Inanupyemble pe3yJibTaThl 0CBOEHUSI NpeIMeTa

JINYHOCTHBIE pe3yaIbTAThI

B pesynpraTe usyueHus (UMK Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUs Y
oOyuaroierocsi OyayT cpOpMHUpPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3yIbTAThl B
4acCTHu:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

o IMPOSIBIICHHE UHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOU
(u3nUecKoil HayKH;

¢ IIEHHOCTHOE OTHOILIEHHE K TOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

¢ TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CY X AEHUH 0OILIECTBEHHO 3HAUMMbIX
U OTUYECKMX TNpoOJeM, CBS3aHHBIX C TMPAKTHUYECKUM IPUMEHEHUEM
JOCTKEHUM (PU3UKH;

e OCO3HAHME BAKHOCTH MOPAJIBHO-ITUYECKUX NPUHLUIIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

¢ BOCIPUATUE ICTETUUECKUX KAUECTB (PU3NUECKON HAyKU: €€ TapMOHUYHOIO

IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

e OCO3HaHHUE IIEHHOCTH (PU3NYECKOM HAYyKHM KaK MOIIHOIO HMHCTPYMEHTa
IIO3HAHUS  MHUpPaA, OCHOBBI  Pa3BUTHUS  TEXHOJOTUM, BaKHEHIIEH
COCTaBJIAIOLIEN KYJIBTYPBI;

e pPa3BUTHE HAYYHOU IHO003HATEIBHOCTHU, MHTEPECAa K HCCIEAOBATENIbCKOM
NEATEIbHOCTH;
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5) popmupoBaHuA KyJIbTYPbI 310POBbS 1 IMOLHOHAJIBHOIO 0JIATONOTYYMSA

e OCO3HAaHME LIEHHOCTH Oe3omacHoro oOpa3a JKHU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXHOCTH INpaBUil 0€30IaCHOIO IMOBEACHUS Ha
TPAHCIIOPTE, HA IOPOraX, C JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBAHUEM B
JOMAIIHUX YCIIOBUSX;

o CpOPMUPOBAHHOCTh HaBbIKa peQIIEKCHM, NPU3HAHHE CBOEro IMpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4yeioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

¢ AKTHBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
00pa3oBaTENbHONM OpraHu3aluu, Topoja, Kpas) TEXHOJOTHYECKOU U
COLIMAJIbHOW HAMpaBICHHOCTH, TPEOYIOUIMX B TOM YHCIE U (PU3HUECKUX
3HAHUI;

¢ HMHTEpEC K MPAKTHUECKOMY M3YUCHHIO MPOQECCHil, CBI3aHHBIX C (DU3UKOI;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

o OpHUEHTALU Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM IS pellieHus 3ajad B
o0JacTu OKpY’Karoulel cpefpl, IUIAHUPOBAHMS MOCTYNKOB M OLIEHKH HUX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

¢ OCO3HaHUE TI00aJBHOIO XapaKTepa HKOJOTMYECKUX MPOOJIeM U MyTel ux
peuieHus;

8) aganTanuu K H3MEHSIOIUMCS YCJIOBHSIM CONMAJILHOI M IPUPOIHO¥ Cpeabl:

e TNOTPEOHOCTh BO B3aUMOJEWCTBHM TPHU BBINOJHEHUU HCCIEIOBAHUA H
MIPOEKTOB (PU3NYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHX,

o TIOBBIIICHHE YPOBHSA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSTEIbHOCTD;

o TNOTPEOHOCTH B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIHE
dbopMyIUpOBaTh HJCH, MOHATHS, THMOTE3bl O (PU3NYECKUX O0BEKTaX MU
SABJICHUSIX;

e OCO3HaHUE JCPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEW B
o0nacTu GU3HKHY;

o ITUIAHUPOBAHHUE CBOETO PA3BUTHS B NPHUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

o CTpEMJICHHME aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U PUPO/IbI, 00IIECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUIA;

o OLEHKAa CBOMX JACMCTBHM C YYETOM BIIMSHUSA Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

MeTtanpeaMeTHbIe Pe3yJabTaThl

B pesynbraTe OCBOEHHS MpOTrpamMMbl MO (Pu3WKe HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JICHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaAIbHbIC YIeOHbIE TCUCTBUS.

17



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Bba3oBble JJornueckue 1eiicTBUA:

o BBUIBIISITH W XapaKTepU30BaTh CYIICCTBEHHbIE MPU3HAKA OOBEKTOB
(ssBIIEHMI);

¢ YCTAHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KiacCU(UKAIIMN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

¢ BBISIBIISATH 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTpUBAEMBbIX (paKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIBIIATH MPUYHHHO-CJICACTBEHHBIC CBSI3W TPU HM3yYCHUH (DU3UICCKUX
SIBJICHUH U MPOIECCOB, JAEJIaTh BBIBOJIbI C HCI0JIb30BAHUEM JICTYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUW, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3SIX
(bU3HYECKNX BEINYNH;

e CaMOCTOSITEJIEHO BBIOUPATH CIIOCOO perieHust yueOHoM (pr3ndecKoi 3aaaun
(cpaBHeHME HECKOJIbKMX BapUMAaHTOB pelIeHus, BBHIOOp Haubolee
MOJIXOJISIIIETO C YYETOM CAMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

¢ HCIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIbCKUI HHCTPYMEHT MTO3HAHUS;

e TMPOBOAUTH MO CAMOCTOSTEIIBHO COCTABJIEHHOMY IUIAHY OIbBIT, HECIOKHBIN
bu3MUecKuil SKCIEPUMEHT, HEOOJBIIIOE UCCIeAOBaHUE (DUIUIECKOTO
SIBJICHUSI;

e OICHUBAaTh HAa TMPUMEHUMOCTb U  JIOCTOBEPHOCTb HH(OPMAIIHIO,
MOJTYYEHHYIO B X0JI€ UCCJICIOBAHUS UJTU DKCTIEPUMEHTA;

e CaMOCTOATENIBHO (POpMyIMpPOBaTh 00OOIIEHUSI U BBIBOJBI 110 pe3ysibTaTaM
MPOBEJICHHOT0 HAOJIIOACHUS, ONbITa, UCCIICI0BAHUS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajbHEWIllee pa3BUTHE (UINUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATH MPEIOJIONKEHUS 00 UX PA3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

o TPUMEHSTH PA3IUYHBIC METOJbI, HHCTPYMEHTBI M 3alPOCHI MPHU MOUCKE U
orOope MH(pOPMAlUU WU JAHHBIX C yYYE€TOM MPEIJIOKCHHOW Y4eOHOU
bu3uYecKon 3a1a9H;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh W HUHTEPIPETHPOBATH UH(OPMAIHIO
Pa3TUYHBIX BUJOB U POPM TIPEICTABIICHHUS;

e CaMOCTOSTENIbHO BBIOMpPATH ONTUMAJBHYIO (OpPMYy MpPEACTaBICHUS
vHpopMaIluu W WUTIOCTPUPOBATH peIllaeMble 3aJadyd  HECI0XHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU Tpaukoi U UX KOMOUHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e B X0/ic OOCyXJeHHUsI y4eOHOro marepuaya, pe3yJbTaToB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBAaTh WJICH, HAIICJICHHBIC Ha DPEIICHHE 3aJaud W TOJJEpIKaHHE
Oaro>keyIaTeIbHOCTH OOIIEHNS;

e COIIOCTABJIATH CBOU CYXKJICHHS C CYKJICHUSIMU IPYTUX YYACTHUKOB JIMAJIOTA,
O0OHapy>KUBaTh PA3IMUNE U CXOJICTBO TO3UITUH;
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¢ BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

o TyOJUYHO MPENCTABIATh PE3YJIBTATHI BHIMOIHEHHOTO (PU3UYECKOTO OMbITA
(aKCTIepuMEHTa, UCCIIeIOBAaHUs, TPOEKTA);

¢ TIOHUMATh M UCTIOJIH30BATH MPEUMYIIIECTBA KOMAHAHON U MHAUBUAYAIbHOM
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEeMBbI;

o TPUHUMATH €I COBMECTHOM N1E€ATENbHOCTH, OPraHU30BbIBAThH JEHCTBUS
N0 €€ JOCTHXKEHHUIO: paclpelesiaTb pOJu, OOCYXKJIaTh NPOLECChl U
pe3yNbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOICH;

¢ BBIIOJIHATH CBOIO YaCTh PadOThI, TOCTUTasl KAYECTBEHHOTO PE3yJIbTaTa Io
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C IPYTUMU YJIEHAMU
KOMaH/Ibl;

o OILIGHMBAaTh KAa4E€CTBO CBOETr0 BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUAM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusamnus:

BBISIBIISATH MIPOOJIEMBI B KU3HEHHBIX U YUYE€OHBIX CUTYaIMsIX, TPEOYIOIIUX
U1 pelieHus (U3NYeCKUX 3HaHU;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX MOAXOAAX NPUHATHUS  pPEIICHUMN
(MHAMBUAYATbHOE, TPUHITHE DEIICHUS B TPYIE, NMPUHATHE PEUICHUN
TPYIIION);

CaMOCTOATENIbHO COCTABJIATh AJITOPUTM pelICHUsI PU3NYECKON 3a7a4M WU
IJIaHa KCCIEAOBAHUS C YYETOM HMEIOIIMXCA PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIpeiaraéMble BAPUAHThI PELICHUH;
Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHbIN HHTEJJICKT:

o JaBaTh aJCKBAaTHYIO OLIEHKY CUTYyallMu U Npejararh MjaaH €€ U3MEHEHHUS,;

o OOBSCHATH NPUUMHBI  JIOCTMXKEHUSI  (HEIOCTHXKEHHUS)  PE3yJIbTaToB
JesITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

o BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJIHEHUS
(¢u3znyeckoro HcCCiIeAOBaHUS WM IPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENTLCTB, HM3MEHUBIIMXCS CHUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEN;

¢ OILICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIHU U YCIOBHSIM;

¢ CTaBUTH €05 HA MECTO JIPYroro 4YeJoBeKa B XOJI€ CIiopa WK AUCKYCCUHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

¢ TIPU3HABATh CBOE MPABO HAa OLIMOKY MPH PelIeHUH PU3HYECKUX 3a/1ay WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IIpeaMeTHBIE pe3yJibTATHI

7-# KJIacce

K koHniy oOydyeHuss B 7-M KJjiacce TMpeaMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
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o WCIIOJIB30BAaTh TOHATHS: (U3UYECKHE W  XUMHYCCKHE  SIBJICHUS,
HAOJI0ICHUE, IKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AUHUIIbI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAoe,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBI)KCHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIUHEHHOE), TpPaeKTOpHUs, PAaBHOJEUCTBYIOIIAS
cuna,  gepopmauusa  (ympyras, — IUIaCTUYECKasl), = HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

o paznuuath siBiaeHUS (Auddy3us, TEIIOBOS ABUKCHUE YACTHI] BEICCTBA,
pPaBHOMEpPHOE  JIBIDKCHHE, HEPAaBHOMEpPHOE JBWKCHUE, HWHEPIHS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPHABIX TEJ C 3aKPEIUICHHON OCHIO
BpaIleHusl, epeaava JaBjICHUsS TBEPIIMU TeJIaMU, )KUIKOCTSIMH U Ta3aMH,
atMocepHOe MaBlieHWe, IJIaBaHWE TeJ, NPEBPAIICHUS MEXaHHMIECKOU
SHEPTUU) M0 OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacmo3HaBaTh TNPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUN B
OKpY’XKalollleM MHpEe, B TOM 4YHUClIEe (PU3NYECKUE SBJICHUS B TMPHUPOJIE:
IPUMEPHI JIBIJKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXKUBOU
OpUpOJC, NEUCTBHE CHJIBI TPEHHUsS B TPHUPOAEC M TEXHUKE, BIUSHUE
aTMOC(EpHOro JIaBJICHUs Ha JKUBOW OpPraHU3M, IUIABaHUE PbHIO, phlUuaru B
TeJe YeJIOBeKa, MPU STOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7ja4y B YUeOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

o OMHCHIBATh M3YYCHHBIC CBOWCTBA TNl U (PU3UUYECKHUE SBICHUS, UCIIOJIB3YS
dbu3uYecKre BEIMUUHBI (Macca, 00beM, IJIOTHOCTh BEIIECTBA, BPEMS, TyTh,
CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSXKECTH, BEC Tela,
cuja TpPEHWs, JlaBjieHue (TBEpAOro  Tena, O KUAKOCTH, Tasa),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHW4Yeckass paboTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHWJIbI, KOI(DPUIMEHT TIOJNE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMaJbHAsl SHEPrusi), MPU OINUCAHUU TMPABHIBHO
TPaKTOBATh (PU3MUECKHIT CMBICI UCIIOJIH3yEMbIX BEJIMUMH, KX 0003HAYEHUS
U €IMHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

o XapaKTepuU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHUS W TIPOIECCHI,
WCTIONB3YS TpaBUjia CJIOXKEHUs cuil (BI0JIb OJHOU MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO0 paBHOBecUs pbryara (0J0ka),
«30JI0TO€ TIPaBUJIO» MEXAaHHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOM
SHEPruM, MPU HTOM JlaBaTh CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U
3alMChIBATh €70 MaTEeMAaTHYECKOE BHIPAKEHUE;

o OOBACHATH (PUBMUECKHUE SBJICHUS, POLIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTEC CHUTyalldd MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh NIPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHHUM, (PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
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e peIIaTh pacueTHHIC 337a4M B 1 —2 NEUCTBUS, UCTIOJIb3YsI 3aKOHBI U (JOPMYITHI,
CBA3BIBaIOlME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHajlIW3a YCIOBUS
3a/layd  3alldChIBaTh KPAaTKOE yCIIOBHUE, TOJCTaBIATh (PU3NUYECKUE
BEJIUYUHBI B (POPMYJIbI U MPOBOJUTH PACUEThbl, HAXOJUTh CIIPABOYHbIC
JaHHBIE, HEOOXOAUMBIE ISl pELICHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTD
NOJIYYeHHON (PU3UYECKOMN BEIUYUHBI;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MpPU TMOMOIIH
($u3NYECKUX METO/IOB, B OMTMCAHUH UCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
MPEANOJOXKEeHHe  (TUIOTE3y),  pa3iuyaTh M HMHTEPIPETHPOBATH
MOJTYYCHHBIA PE3yJIbTAT, HAXOAUTH OMIMOKHU B XOJI€ OTIBITA, /ICJIaTh BHIBOIBI
10 €r0 pe3yJIbTaTaM;

e TIPOBOJUTH OMBITHI TO HAOMIOACHUIO (DU3UYCCKUX SABICHUN WA
buzmIecKux CBOWCTB TeN: dbopMynHpOBaTH MIPOBEPSIEMbIC
PEANoI0KEHUs, COOMpaTh YCTAHOBKY U3 MIPEIJIOKEHHOTO0 000PYI0BaHUS,
3aMKUChIBATh XOJ1 ONBITa U (POPMYIUPOBATH BHIBOJIBI;

o BBINOJIHATH NPSIMbIE HM3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tela,
oO0beMa, CUJBl U TEMIIEpaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX U
uGpOoBBIX TPUOOPOB, 3aMHUCHIBATH IOKA3aHUS MPUOOPOB C yUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e TIPOBOJUTH UCCIICIOBAHNE 3aBUCUMOCTU OJTHON (PU3UYECKON BEJIMYUHBI OT
APYrol C UCIHOJIB30BAaHUEM TMPSMBIX H3MEPEHHU (3aBUCUMOCTU IIYTH
PaBHOMEPHO JIBIKYIIIETOCS TeJla OT BpEMEHH JBMKCHHUS TeJla, CHITbI TPEHUS
CKOJIbKEHHUSI OT Beca Teia, KauecTBa OoOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOMIAd COMPHUKOCHOBEHUS TEJN, CHUJIBI
YOPYTOCTH OT YJIMHEHHS TPY)KUHBI, BHITAJKUBAIOIICH CHIIBI OT 00beMa
MOTPYKEHHOW YacTH Tella M OT TUIOTHOCTHU >KUIKOCTH, €€ He3aBUCUMOCTH
OT TUJIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH
TUTABaHUSL TEJ, YCIOBHI paBHOBECHS pblyara U OJIOKOB), y4acCTBOBATh B
IUTAHUPOBAHUU Y4€OHOTO HCCJIEAOBAaHMS, COOUpATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeAysd NpPENOoKeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJTYYEHHON 3aBHCHUMOCTH (PU3UYECKHX BEJIIUYUH B BHUJC
MPENJIOKEHHBIX TaOJIHI] U TPpaUKOB, JeNaTh BHIBOABI MO pe3yibTaTaM
UCCJICIOBAHUS;

e TIPOBOJUTH KOCBEHHBIC HW3MEPCHHSI (PU3NYECKHX BEIWYUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH ¥ TBEPJIOTO TeJIa, CUJIa TPEHUS CKOJIBKEHUS, TaBIICHUE
BO3/yXa, BBITAIKHUBAIONIAsl CHJIA, JCUCTBYIOIIasi Ha TMOTPY>KEHHOE B
KHUAKOCTh  TeNO, KOIPPUIMEHT TOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJIeIys TPEIJIOKCHHOW WHCTPYKIIUU: TIPH BBIMOJHECHUN
U3MEpPEHU COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIATH
3HAYCHHUE UCKOMOMW BEITUYMHBI;

o coOJIO/IaTh MpaBwia TEXHUKH 0€30MaCHOCTU MPpHU paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM;
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o YKa3plBaTh NPUHIUMBI JACHCTBHS MPUOOPOB M TEXHHUUECKUX YCTPOUCTB:
BEChbl, TEPMOMETP, IUHAMOMETpP, COOOIIAIOIIMECS COCYHAbl, OapoMeTp,
phlyar, NOJIBUKHBIA U HEMOJABUKHBIN OJIOK, HAKIIOHHAS! IJIOCKOCTB;

o XapaKTepu30BaTb MPHUHLMIBI JEUCTBUA HU3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha HX omucaHus (B TOM YHCIIE:
HNOJIIMITHUKY, YCTPONCTBO BOJOINPOBOJA, THAPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMED, IMOPIIHEBOM HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOICTBaxX (PM3UUYECKUX ABICHUHN 1 HEOOX0UMbIe (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

o TPUBOAWTH MpPUMEPHl  (HAXOAUTh HHPOpPMAMIO O  MpPUMEpPax)
MPAKTUYECKOTO HUCIOJIb30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOMN
KU3HU 17151 o0ecreueHrs 0e30MacHOCTH MPU O0palieHu: ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3J0POBbsI U COOIIOICHUS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOILEH CpeLE;

o OCYIIECTBISATH OTOOpP HCTOYHUKOB HUHGPOpMAlMd B HHTEPHETE B
COOTBETCTBUHM C 3a/IaHHBIM ITIOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUW U TMyTEM CpPaBHEHMSI PAa3JIMYHBIX HCTOYHUKOB BBIICIATH
UHPOpPMAIMIO, KOTOpas SBJISETCS HPOTUBOPEUYMBONW WM MOXET OBITh
HEJI0OCTOBEPHOM;

¢ HCHOJb30BaTh MPH BHIIOJHEHUM YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJSPHYIO
auTepaTypy GU3MUECKOTO COAeP KaHUs, CIIPABOYHbBIE MAaTEPUATIbl, PECYPCHI
cetu UHTepHeT, BmameTe MpHUeMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3oBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpaTKWE MHUCHMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3UIECKOTO COACPKAHUS, B TOM
qrclie MyOJUYHO JIeNaTh KPaTKHe COOOIEHUS O Pe3yIbTaTax MPOEKTOB HITH
y4eOHBIX HCCIIEIOBaHUM, MPU 3TOM T'PaMOTHO MCIOJIb30BaTh U3YYEHHBIN
NOHATUWHBIM anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYILICHUE
MPE3CHTALUEN;

o TpU BBHINOJHEHUH YYEOHBIX NPOEKTOB M MCCIEAOBAHUN paCIpeaesiTh
00s13aHHOCTH B TpyIIe B COOTBETCTBUU C IOCTABJICHHBIMH 3ajjauaMu,
CIIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBHUI, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JIEATEIbHOCTh  IPYNIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, yUNTHIBAsI MHECHUE OKPYKAIOIIHX.

8-i kaace
K xonmy obydenus B 8-M Kjacce mpeaMeTHBIE pe3yabTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

¢ HCTIOJB30BATh MOHATHS: Macca M pa3Mephbl MOJIEKYJ, TEIJIOBOE IBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITMIECKHIE U
amop(HbIe TeNa, HACHIIICHHbII W HEHACHIIICHHbIN Map, BIAXKHOCTb
BO3[yXa, TeMIlepaTypa, BHYTPEHHSISI DHEPIus, TEIUIOBOM JBHUTraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, IEKTPUUECKOE T0JIe, TPOBOIHUKU
U IURJIEKTPUKH, TOCTOSIHHBIN 3JEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
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e paznuuath ABJICHUS (TEIJIOBOE pACIIMPEHHE U CXKaTue, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMAYMBaHUE, KANWJUIAPHBIE SBJICHUS, UCTIApEHHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpHUCTAIu3anus (OTBEpAeBaHUE), KUIICHHE,
Teruionepeaayda (TEeTI0NPOBOTHOCTb, KOHBEKIIHS, U3ITy4YEHHE),
ANEKTPU3aLUs Tell, B3aUMOJACHCTBUE 3aps/IOB, NTEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHWE, B3aWMOJCIHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHuTHasi MHTYKIIHS)
[0 ONUCAHMID HX XapaKTePHbBIX CBOWCTB K Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

e pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UYCCKUX  SIBJICHUN B
OKpYXKaloIeM MHpE, B TOM 4YHCIe (PU3NYECKHUE SBICHHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE U KaNWUISPHBIE SBJICHUS B MPUPOJE,
KpUCTaJUIbl B Tpupone, uznydenue CoiiHIla, 3aMep3aHUe BOJOEMOB,
MOpckue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUYECKUE
ABJICHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emud, Aperd MOIIOCOB, POJIb MAarHUTHOTO TOJIA JUIsl JKU3HU Ha
3emiie, MOJSIPHOE CUSIHHE, TIPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 33/1a4y B
yueOHYI10, BBIIEISATh CYIECTBEHHbIC CBOMCTBA (MPU3HAKK) (PU3UUECKHUX
SIBJICHUI;

¢ OMHCHIBATh U3YUYCHHBIC CBOWCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIIOIb3YS
dbu3uyeckre BEIUYUHBI (TeMrepaTypa, BHYTPEHHSISI YJHEPTUsI, KOJIMUYECTBO
TEIUIOThI, YJEeNIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJAElbHAs TEIJIOTa
IJIABJICHUS, YJIeJIbHAs TeIioTa NapooOpa3oBaHUs, yjAelbHAas TEIIOTa
CropaHusi TOIUIMBA, KOI(POUIIMEHT TOJIE3HOTO JEHUCTBUSL TEIJIOBOM
MaIllUHbI, OTHOCUTEIbHAS BJIAKHOCTh BO3/yXa, AJICKTPUUYECKUUN 3aps,
CUJIa TOKa, AJIEKTPUYECKOE HAIpPsIKEHHUE, COMPOTHUBIICHUE MPOBOIHUKA,
yJIeIbHOE COMMPOTUBIICHUE BEIIECTBA, pAa00Ta M MOIIHOCTD DJIEKTPUUYECKOTO
TOKa), TPHU OINKCAHWU TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICI
UCIIOJIb3yEeMbIX BEITUYMH, 0003HAYEHUS U €UHUIIBI (PU3NIECKUX BEITUYHH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEITUYMHY C
JIPYTUMHU BEIIMYUHAMHU, CTPOUTHh TpadUKu H3YYEHHBIX 3aBUCHUMOCTEH
(U3UIECKUX BEIIMYHH,

o XapaKTepuU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHUS W TIPOIECCHI,
WCTIOJNIB3YSI OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOW TEOpUU
CTPOCHUS BEIIECTBA, MPUHIIMII CYNEPIIO3UIIMU TI0JIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3aKkoH Oma JJ1s1 yJacTKa LenH, 3aKOH
Jlxoyns—Jlennia, 3aKOH COXpaHEHUSI DHEPTUHU, TIPU ATOM JIaBaTh CIIOBECHYIO
dbopMyIUPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTEMAaTUUECKOE BhIPAKECHUE;

o OOBACHATH (HU3WUYECKHE MPOIECCHl W CBOICTBAa TEJ, B TOM YHUCIEC U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
MPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 | —2 JTOTHYECKUX
IIIaroB ¢ OMopod Ha 1—2 W3Y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HUeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
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e peIIaTh pacueTHHIC 337a4M B 2—3 NEUCTBUS, UCIIOJIb3YSI 3aKOHBI U (JOPMYIIHI,
CBSI3BIBAIOIINE (PU3NYCCKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJla4yM 3allMChIBaTh KPATKOE YCIIOBHE, BBISBISTH HEJOCTATOK JAHHBIX IS
pelIeHus 3a7a4d, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMEBIE ISl €
peIlIeHus, TMPOBOIUTH pacuyeThl W CPAaBHUBATH TMOJYYCHHOE 3HAYCHUE
(GU3NYIECKON BETMIMHBI C U3BECTHBIMU JAHHBIMU;

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TPH TTOMOIIN
(Gu3HYEeCKMX METO/OB, HCIOJIb3YS OMHCAHWE WCCIICIOBAHUSA, BBIICIATH
MPOBEPSIEMOE  TIPEIIOIOKEHUE, OICHUBATh MPABWJIBHOCTh IOPSIKA
MIPOBEICHMS HCCIICIOBAHUS, JCIaTh BHIBOIBI,

e TPOBOJIUTH OMBITHI TO HAOMIOACHUIO (DU3UYCCKUX SABICHUN  WIH
(u3HUEeCKIX CBOMCTB TeJ (KAaMWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero o0bema, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl TPU HW3IYyYEHUH OT I[BETa H3IydYarolel (TOrIomaromei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUsI BOJABI OT TEMIEPATYPhl KUAKOCTH U
IUIOMIAAN €€ TOBEPXHOCTH, OJJICKTpHU3alMs Tel ¢ B3aUMOJCHCTBUE
ANEKTPUUECKUX 3aps/IOB, B3aUMOJICHCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3YyaJIu3alksl MarHUTHBIX TII0JI€M TOCTOSIHHBIX MAarHuTOB, JCHCTBUS
MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOMCTBA JJIEKTPOJIBUTaTesi IMOCTOSHHOIO TOKa): (pOpMYyJIHpPOBATH
MIPOBEPSIEMBIC MPEATIONOKECHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUS, OTMMCHIBATH XOJI ONBITA U (DOPMYIHUPOBATH BHIBOIBI;

e BBHITIOJIHATH MPSMBIC H3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIHLHOU BIIAXKHOCTH
BO3/IyXa, CHJIBI TOKA, HANPSDKCHHS C HWCIOJIh30BAaHUEM aHAJOTOBBIX
MpUOOPOB M JATYNKOB (PU3HUECKHX BEIMYWH, CPABHUBATH PE3YyJIbTATHI
M3MEPEHUN ¢ YYETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

e TIPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIUYUHBI OT
JIpPYrol ¢ HWCHOJB30BAHWEM TMPSMBIX HM3MEpPEeHUN  (3aBUCHUMOCTH
COTIPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJAU MONEPEUHOTO
CEYCHHS U yJIETLHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHKIKA, CUJIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANpsDKEHUS Ha  TIPOBOJHUKE,
UCCJICIOBAHUE TIOCJIENOBATEILHOTO W TapaJUIeIbHOTO  COEIUHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJTHATh MU3MEPEHUsS, CIEAys MPEIIOKECHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTaThl OJYYCHHON 3aBUCHMOCTH B BUJIE TaOHI] U Tpa(UKOB, JEIaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBaHMUS,

e TIPOBOJUTH KOCBCHHBIC W3MEPCHHUS (U3MYECCKUX BENMYUH (yAelbHAS
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBICHWE MPOBOJAHMKA, paboTra U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHUsS, COOHMpAaTh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIEAys MPEIJI0KEHHOW WHCTPYKIIUU, U
BBIYHCIISTH 3HAYCHUE BEJIMUNHBI;

o CcoOJIO/IaTh MpaBwia TEXHUKH 0€30MaCHOCTU MU paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM;
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e XapaKTepWU30BaTh NPHUHIUIBLI JEHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa UX ONUCaHUs (B TOM YHUCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUYECKONM DHEPTUH, SIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelibHbIE  DJIEKTpOnpuOOpsl  (IpHUMEpBI),  IIEKTPUUYECKUE
PEeIOXPaHUTEIH, DIIEKTPOMATHUT, AJIEKTPOBUTATENh IIOCTOSTHHOTO TOKA),
UCIOJIb3Yysl 3HAHUSI O CBOMCTBaX (PU3MUECKHUX SIBICHUN U HEOOXOAUMbIC
dusnueckne 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA W HW3MEPUTEIHHBIC
npuOOpel MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBINA
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETP, IBUTATEIH BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI JJICKTPUUECKHUX
IeTel ¢ MOCIeN0BaTeILHBIM U TapAJIJICIbHBIM COSAMHEHUEM JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIETICH;

o NPUBOAUTH MNpPUMEPH  (HAXOAUTh HMHPOPMALMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (DU3UYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JJIs1 o0ecrieueHus: 0€30IacHOCTH MPU OOpaIieHuH ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3JI0POBbS U COOTIOACHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

e OCYHIECTBISITh TMOUCK HH(POpMAIMKM  (PU3UUECKOTO COJIEpKAHUS B
WHTEpPHETE, Ha OCHOBE WMCIONIMXCS 3HAHUW W IyTEM CpaBHEHUS
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB BBIZICIATH HH(POPMAITHIO, KOTOpAs SBIISCTCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEOCTOBEPHOM;

e WCITOJIB30BATh MPHU BBIMOTHEHUU YYCOHBIX 3alaHUA HAYyYHO-TIOMYJISIPHYIO
TUTEPATYPY GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAITBI, PECYPCHI
cetu VHTEepHeT, BIameTh MNpUEMaMH KOHCIICKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAITUU U3 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC TMMCHMEHHBIE M KpaTKWE YCTHBIE COOOIICHMUS,
0000mas wuHGOPMAIUI0 W3 HECKOJIbKMX HCTOYHUKOB (DU3UYSCKOTO
colepkaHusi, B TOM 4YHCJIE€ TyOJUYHO TPEACTABISATh PE3YIbTaThl
MIPOEKTHOW WJIM UCCIIENOBATEIHCKON NESITEIbHOCTH, MPU 9TOM IPaMOTHO
UCIIOJIb30BaTh U3YYCHHBIM TMOHATUWHBIN ammapar Kypca (U3HUKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

e TIPY BBHINIOJIHEHUH YYCOHBIX TPOCKTOB W HCCIACAOBAHMMN (HU3HUUECCKUX
MIPOIIECCOB PACTIPEEATh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MMOCTaBJICHHBIMH 33/1adyaMU, CJICIUThH 32 BHITIOJIHCHUEM IUIaHA JICUCTBUHN H
KOPPEKTUPOBAaTh €ro, aJaeKBaTHO OIICHWBAaTh COOCTBCHHBIM BKJIAaJa B
JEATETHLHOCTD TPYIIIIBI, BRICTPAMBAaTh KOMMYHHKATHBHOE B3aMMO,ICHCTBHE,
IIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

9-ii ky1ace
K xonity obydeHust B 9-M KJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
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WCIIOJIb30BATh TOHSATHSA: CHUCTEMa OTCYeTa, MaTepHalibHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHUs, Nedopmanus
(ympyrasi, 1uiacTuueckasi), TpEHUE, IEHTPOCTPEMHTENIbHOE YCKOpEHHUE,
HEBECOMOCTh M TMEPEerpy3kKu, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSKECTU TBEPAOIO Teja, paBHOBECHE, MEXAHUUECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, UHPPA3BYK U yJIbTPA3BYK, IIEKTPOMATHUTHBIE BOJIHBI, IIKAJIa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPBI UCITYCKAaHMsI U TIOTJIONMICHUS, anbda-, 0eTa- 1 raMMa-u3TydeHHUsI,
M30TOTIBI, SITEPHAS YPHEPTETHKA;
pasznuyath SIBJICHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE TMPSIMOJUHEHHOE
JBIDKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE
MajieHue TeJI, PABHOMEPHOE JABMKEHHUE TI0 OKPY>KHOCTH, B3aMMOJICHCTBHE
TeJ, pEaKTUBHOE ABWKEHHUE, KOJeOaTeIbHOE NBIKCHHE (3aTyXalolue U
BBIHY>KJICHHBIE KOJI€OaHUs1), PE30HAHC, BOJHOBOE JIBIJKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEHHOE PACIPOCTPAHCHHE, OTPAKEHHE U TMPETOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yio’KeHHe Oeoro cBeTa B
CHEKTp U CIOXKEHHE CIEKTPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3ZHUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3TyYEHHUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;
pacro3HaBaTh TPOSBICHUE M3YYCHHBIX (PU3HUECKUX SBICHUUA B
OKpyXaromeM Mupe (B TOM dnciie (U3HYCCKHE SIBICHHUS B IMPUPOJIC:
MIPWJIMBHI U OTJIMBEI, IBYKCHHE TUTaHeT COJTHEYHOW CHCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB >KHMBOTHBIMH,
3eMJICTPSICEHHE, CEHUCMHUYECKHWE BOJIHBI, I[yHAaMH, 53XO0, IIBeTa Te,
ONITHYCCKHUE SIBICHHUS B TMPHUPOJE, OMOJIOTHYECKOE NEHWCTBHE BHIUMOTO,
yIbTpaUOIETOBOTO M PEHTTEHOBCKOTO M3MyYEHUW, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaTUOAKTUBHOE H3IyUEHUE
OPUPOAHBIX MHUHEPAJIOB, JCUCTBUE pPAJAMOAKTHBHBIX W3JIyYeHUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a/ady B
yueOHYI0, BBIIEISATH CYIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3MUECKHUX
SIBJICHUM;
ONKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3WUYECKUE SIBJICHHS, UCTIONb3YS
dus3ndeckue BETWYUHBI (CPEAHSAST W MTHOBEHHAs CKOPOCTh Tella IpHU
HEpPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHWE, TEPEMEIICHHE, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHHS, CHJIa YIOPYTOCTH, CHJIa TSIKECTH, YCKOpPEHHUE
CBOOOJTHOTO TIQJCHUS, BEC Tella, HWMITYJIbC TeJld, WMITYJIbC CHJIBI,
MEXaHWUYecKass paboTa W MOIIHOCTh, IOTCHIMAIBHAS JSHEPrUs Tena,
MOJTHATOTO HAJ[ TTIOBEPXHOCTBIO 3€MIIH, TTOTCHITMAIBHAS DHEPTUS CHKATOU
MPY>KWHBI, KUHETUYECKasl JHEPrus, IOJIHAsI MEXaHW4YecKas »HEpTus,
MEePUOJT M YacTOTa KoJeOaHM, yTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelbh MPEIOMJICHHS CPEJbl), P OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICIT HCIOJIB3YEMbIX BEIHYHH,
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0003HaUYECHUA M €AMHULBI (PU3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C APYTMMHU BEJIUYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;

o XapaKTepHu30BaTh CBOICTBa Tel, (PU3NYECKUE SABJICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMs DHEPIHM, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHLHMIT CYNEPHO3ULUUA CWI, NPUHLIUI OTHOCHUTEIbHOCTH [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJbCa, 3aKOHbl OTPAKEHUS U
MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apAJ0BOTO M MAaCCOBOTO YHCEN
IpHU SACPHBIX PEAKIUAX, MPH TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3alUCBIBATh €0 MAaTEMATHUECKOE BBIPAKECHHUE;

o OOBICHATH (U3UYECKUE TPOIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi MIPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATD
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKHUX
IIaroB C ONOPOM Ha 2—3 W3YYEHHBIX CBONCTBA (U3NYECKUX SIBJICHUH,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

¢ pelaTh pacueTHbIE 33auu (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3HMUECKHUE BEIMUMHBL: Ha
OCHOBE aHaJIM3a YCJIOBHUS 3a/1a4Ml 3alIUChIBATh KPATKOE YCIOBHE, BBISBISAThH
HEJIO0CTAIOIINE WIN U30BITOUHbIE JaHHbIE, BHIOMPATh 3aKOHBI U (hOPMYIIHI,
HEOOXOAUMBIE JUIsl PpEUICHMs, MPOBOJUTH pacueThl U OLEHUBATh
PEATUCTUIHOCTH TOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEITMYMHBI,

e pacrmo3HaBaTh MpPOOJEMBbI, KOTOPBIE MOXKHO pEIIUTh TpPHU TMOMOIIU
(GU3NIECKUX METOJOB, HCIOIB3YS ONMUCAHHE HCCIICIOBAHMS, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHHE, OIEHUBATh MPABWIBHOCTh TMOPSAKA
NPOBEJCHUS  WMCCIEAOBAaHWSA, JelaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOIEHUH U OTIBITOB,;

o TPOBOAWUTH OMNBITHl 1O HAOMIOAEHUIO (UINYECKUX SBJICHUH WU
(¢uznyeckux CBOMCTB Tenl (M3yueHue BToporo 3axkoHa HpioToOHa, 3akoHa
COXPAaHEHHUsl PHEPrHM, 3aBUCUMOCTh MepHuoAa KojeOaHUN MPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U *KECTKOCTH MPY>KUHbI U HE3aBUCHUMOCTH OT
aMIUIUTYIbl MAJIbIX KOJI€OaHUMN, IPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETA,
paszioxeHue Oeoro cBeTa B CIEKTp, U3yUEHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)k€HUs MIpeaMera B coOuparoieit
TuH3e, HAOMIOJCHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HM3IYYCHHUS):
CaMOCTOATENIbHO cOoOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
000pyIOBaHUsl, OMUCHIBATH XOJ] ONBITA M €r0 Pe3yIbTaThl, (HOPMYIHUPOBATH
BBIBO/IBI;

e TIPOBOJAUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHHM, OINpenemss
CpelHee 3HaueHHe H3MepsieMod BenuuyuHbl ((POKycHOE paccTosHUE
coOuparomieid JUH3bI), OOOCHOBBIBATH BBIOOP CMOCO0a H3MEpEHUs
(M3MepuTeIHLHOTO MPUOOopa);

o TPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PHU3UUYECKMX BEJIUYUH C
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU NPU
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PAaBHOYCKOPEHHOM JIBWKEHHWH 0€3 HayalbHOM CKOpPOCTH, Mepuoaa
KOoJe0aHU MaTeMaTUYECKOro MasiTHUKA OT JJIMHbI HUTH, 3aBUCHMOCTHU
yrja OTPa)X€HUsl CBETa OT yIJia MaJieHUs W yria IpesioMJIeHHUs OT yria
najeHus): IUIAaHUPOBAaTh MCCIIEIOBAHUE, CaMOCTOSTENIbHO COOMpaTh
YCTAaHOBKY, (UKCHUPOBATh PpPe3yJbTaThl MOJYYEHHOM 3aBHUCHUMOCTHU
(du3MUecKuX BEIMYMH B BHJI€ TAOJIUI] U IpaUKOB, J€JaTh BBIBOABI 10
pe3yibTaTaM HCCIIeIOBAHUS;

o TPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKHX BETUYHUH (CpeaHsis
CKOPOCTh U YCKOPEHHUE TeJa IPU paBHOYCKOPEHHOM JIB)KEHUH, yCKOPEHHUE
CBOOOJHOTO TMaJeHUs, >KECTKOCTb MPYKUHBI, KOIPPHUIMEHT TpEeHUs
CKOJIbKEHUS, MEXaHH4eckass paboTa W MOIIHOCTb, YacTOTa M MEPHOJ
KoJe0aHUN MaTeMaTH4YeCKOrOo M MPYKHHHOTO MAasTHUKOB, ONTHYECKas
cuina coOuparomieil JMH3bI, PaJuOaKTUBHBIA (OH): IIAHUPOBATH
U3MEpPEHHUs, COOUpaTh SKCIEPUMEHTATbHYIO YCTAHOBKY U BBINOJHATH
U3MEpEeHHUs], Cenysl MPEAJIOKEHHON HMHCTPYKLHH, BBIYUCISATH 3HAYEHUE
BEJIMUMHBI U aHAIU3UPOBATH MOJTYUYEHHbIE PE3YJIbTAThI C YUETOM 33JaHHON
HOTPELIHOCTH U3MEPEHUI;

+ CO0MIOATh MpaBUila TEXHUKU 0€30IIaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

o pa3inyaTb OCHOBHbIE TIPU3HAKU M3YyUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuaabHas TOYKa, aOCOJIOTHO TBEPJOE TENO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JINH34, IUTaHETapHask MOJENIb aTOMa, HyKJIOHHAs! MOJIEITh
aTOMHOTO S/1pa;

o XapaKTepHu30BaTh MPHUHIMIBI JACUCTBUA HW3YYCHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX OMHCaHHA (B TOM YHCIE:
CIHUIOMETp, JTATUYMKH TIOJOXKEHHS, PACCTOSIHUSI M YCKOPEHHsI, pakera,
9XOJIOT, OYKH, TMepuckon, ¢oToannapar, ONTHUYECKUE CBETOBOJbI,
CHEKTPOCKON, J03UMETp, Kamepa BunbcoHa), UCHONB3ys 3HaHUA O
CBOMCTBax (Pu3MUYECKUX SIBICHUM W HEoOXoauMmble (usndeckue
3aKOHOMEPHOCTH;

¢ HCHOJb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLIECCOB
OpU peHieHUH Y4eOHO-NPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbl s
MOCTPOCHUS N300paKEHUH B TNIOCKOM 3epKaJie M COOMPAIOIIEH TNH3E;

o NPUBOAUTH MNpPUMEPHl  (HAXOAUTH HMHPOPMALMIO O  MPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUSl (U3NYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HU I o0ecrieueHrs 0e30MacHOCTH MPHU OOpalieHnu ¢ mpudopaMu U
TEXHUUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3I0POBbsI U COOIIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpee;

e OCYIIECTBISTH TMOUCK HWH(POpMAIMU (PU3MUECKOTO COJICpKAHUS B
MHTEPHETE, CAMOCTOATEIbHO (POPMYIHpYsI MOUCKOBBIN 3ampoC, HAXOUTh
MyTH OTpEAENICHUs! TOCTOBEPHOCTH MOJYyYEeHHOW MH(POpPMAIIUU Ha OCHOBE
MMEIOLIUXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;
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¢ HCMOJBb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUI HAYyYHO-TIOMYJSPHYIO
IUTEpaTypy GU3NUECKOTO COAEP KAHUSL, CIIPABOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu VHTepHeT, BlageTh NpPUEMAMM KOHCIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHbIEC NMUCBMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
MHPOpMAIlMU M3 HECKOJIBKMX HCTOYHUKOB (PU3MUECKOTO COJIEpiKaHus,
nyOIMYHO MPEACTABIATh PE3YIbTAThl HIPOESKTHOMN WIIN UCCIIE0BATEIBCKON
NEATEIBHOCTH, TPH 3TOM TIPaMOTHO  HCHOJIb30BATh  W3YYEHHBIN
MOHSATUMHBIN ammapar M3y4aeMoro pasjaena (QHU3UKA U COMPOBOXKIATH
BBICTYIUICHHE IIPE3EHTAllMed ¢ Yy4eTOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHKOB.

IIposepsiemblie TpeOOBaHMs K pe3yabrataM ocBoeHust OOII u

IJIEMEHTDBI COACPKAHUA

B ¢denepanbHbIX M pErMOHANBHBIX MPOIEAypax OLEHKA KadecTBa 0Opa3oBaHUs
UCIIOJIB3YeTCsl  MepeueHb (KoaudukaTop) pachnpefereHHbIX Mo  Kjaccam
npoBepseMbIx TpeboBaHuil K pesyibrataM ocBoeHuss OOIl OOO u snemeHTOB
coJiep KaHus o (pU3MKe.

7-1 Kjace

IIpoBepsiemble TpeOOBaHu K pe3yjabTaTraMm ocBoennss OOIIL

Ko .

I (I)[Be AEMOTO IIpoBepsiemble mpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus

pe3yjabTara

11 Hcronb30BaTh N3y4eHHBIE TOHATUS

Paznuyate sBI€HUS 110 OIMCAHUIO UX XapaKTCPHBIX CBOMCTB M HA OCHOBE

1.2
OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)PBPI‘IGCKO@ SBJICHUC

PacrioznaBath nposiBjIeHUE U3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY’KaroIlleM MUpE, B TOM Uuciie (U3HUECKUe IBJICHUS B IPUPOJIE, IPU 3TOM
NEPEBOJUTH IPAKTUUYECKYIO 33J]a4y B y4eOHYI0, BBIACISATh CYIIIECTBEHHbIE
CBOICTBa (MpU3HAKK) PU3NYECKUX SBICHHI

1.3

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘{CCKI/IC SIBJICHUS, UCITOJIb3Y
(I)I/IBI/I‘-ICCKI/IC BCJIIMYHMHBI, ITPU ONMMCAHUU ITPABUJIBHO TPAKTOBATH (I)I/IBI/I‘-ICCKI/II\/'I
CMBICJI UCITOJIB3YEMbIX BCIIMYWH, UX 0003HAYCHHUS U CIANHUIIbI (I)I/IBI/I‘-ICCKI/IX
BCIIMYHH, HAXOAUTH (bOpMYJ'ILI, CBA3BIBAOIIUC NAHHYIO (I)I/I3I/I‘-ICCKYIO

1.4
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BEJIMUMHY C IPYTUMU BEIMYMHAMH, CTPOUTH rpaUKu U3y4EHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETUUNH

1.5

XapakTepHu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUS U TPOLIECCHI,
UCTIOJIB3YS M3yYCHHBIE 3aKOHBI, IIPH ATOM J]aBaTh CIIOBECHYIO (DOPMYITUPOBKY
3aKOHA U 3allMChIBAaTh €T0 MaTEMaTHYECKOE BBIPAKECHUE

1.6

OOBsACHATH (pU3NYECKHE SBICHUS, IPOIIECCHl U CBOICTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTyallui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh
NPUYHHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH O0BsCHEHHE U3 1 - 2 JTOrHYECKHX
IIaroB C OMOpoii Ha 1 - 2 U3yYEHHBIX CBOWCTBA (PU3NYECKUX SIBIICHHIH,
(GU3nUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

Pemate pacuerHsle 3a1auu B 1 - 2 1eiicTBUS, UCHIONB3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (pU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41
3aMMCBIBATh KPATKOE yCIOBUE, MOJICTABIAT (PU3HMUECKIE BETUYMHBI B
(bopMyIIBI ¥ TPOBOJMTH PACUEThl, HAXOAUTH CIIPABOYHBIEC JAHHBIE,
HE0OXO0UMBbIE JJIsl pELIeHMs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTy4YEHHOU
(bu3n4ecKoil BeTMUMHbBI

1.8

PacrioznaBathk npo0eMbl, KOTOPbIE MOYXHO PELIUTH ITPH TOMOLIU
(u3HYECKUX METO/I0B, B ONIMCAHUU UCCIIEJOBAHUSI BBIIETATH IPOBEPIEMOE
IPEI0JIOKEHNE (TUIOTE3Y), pa3anyaTh U HHTEPIPETUPOBATH MOTYUEHHbII
pe3yJbTaT, HAX0AUTh OLIMOKH B XOI€ OIbITA, JIEJIaTh BBIBOJBI IO €70
pe3yibTaTtam

1.9

[TpoBOIUTH OMBITHI 11O HAOIIOACHUIO PU3HMUECKUX SBICHUH WM GU3NIECKUX
CBOWCTB TeI: (HOPMYIHPOBATH IPOBEPSEMBIE ITPEIOTI0KEHHS, COOUPAThH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pY/I0BaHMsl, 3alIUChIBATh X0OJI OIbITA U
dbopMynUpOBaTH BHIBOIBI

1.10

BBINonHATE NpsiMBble H3MEPEHUs C UCTIOIb30BAaHUEM aHAJIOTOBBIX U
UGPOBBIX TPUOOPOB, 3aMMUCHIBATH TOKA3aHUS PUOOPOB € YUETOM 3aaHHOM
a0COTIOTHON TOTPELTHOCTH U3MEPEHUN

1.11

[TpoBOaUTH HCCNIEIOBAaHUE 3aBUCIMOCTH OJTHON (PM3MUECKON BEIIMYMHBI OT
JIPYro# ¢ UCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH, y4aCTBOBATH B
IUTAHUPOBAHUM Y4E€OHOTO UCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIIIOIHSTh
U3MEpEHHUs, Cieysl IPEeAI0KEHHOMY IIaHy, GUKCUPOBATh PE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJTMUMH B BUJIE MPEATIOKEHHBIX
TaOIUI ¥ rpauKOB, JeNaTh BEIBOBI 110 PE3yIbTaTaM UCCIIEIOBAHUS

1.12

HpOBOI[I/ITB KOCBCHHBLIC U3MCPCHUS (I)I/ISI/I‘ICCKI/IX BCJIMYMH, CICAYA
HpCHHOX(CHHOP’I HWHCTPYKIUU: ITPU BBINIOJIHCHUHN HSMepeHHP’I CO6I/IpaTB
SKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHUC HCKOMOM BEIIMYNHBI

1.13

Cobuto1aTh npaBuiia TEXHUKU 0€30MaCHOCTH MU paboTe ¢ 1abopaTOPHBIM
o0opynoBaHuEeM

1.14

Yka3pIBaTh MIPUHIUITBI ,[ICI>'ICTBI/ISI HpI/I60p0B U TCXHUYCCKUX yCTpOﬁCTB ,
XapaKTEPHU30BaATh NPUHIMAIIbLI }IeﬁCTBHﬂ HN3YUYCHHBIX HpI/I60pOB U TEXHUYCCKUX
yCTpOfICTB C IOMOIIBIO UX OIMHMCAHUSA, UCIIOJIb3Yys 3HAHUA O CBOMCTBaxX
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¢du3nueckux sBICHUN U HEOOXOIUMbIE (PU3MUECKIE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

[TpuBoaUTH pUMEPHI (HAXOAUTH UHPOPMAIUIO O IIPUMEpax) MPaKTHIECKOro
HUCIIOJIB30BaHUA (1)I/ISI/ILI€CKI/IX 3HAHUU B HOBCGI[HCBHOﬁ KU3HU OJI1
obecrnieueHus O€30MacCHOCTH P 00paIIeHu ¢ PUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3JOPOBBS U COOTIOACHHSI HOPM SKOJIOTUYECKOTO
MIOBEJICHUS B OKPYKAlOILEH cpelie

1.16

OcymiecTBIATh 0TOOP UCTOYHUKOB HH(OpMaIiu B ceTi IHTepHET B
COOTBETCTBHUH C 33/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIIUXCS
3HAHWU U ITyTE€M CPaBHEHHUS PA3INYHBIX HCTOYHUKOB BBIICIATH
uH(pOpPMAIHIO, KOTOpast ABJSETCS IPOTUBOPEUYNBOM MIIM MOXKET OBITH
HEJIOCTOBEPHOU

1.17

M cnonb30BaTh NPH BHIMOJIHEHUH Y4eOHBIX 3a/JaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOTO COICPKaHMsI, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu IHTEpHET, BlaIeTh MpUEeMaMK KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBanust UHPOPMALIUK U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CoznaBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2 - 3 ICTOYHHKOB MH(GOpMAIMHU (PU3UUECKOTO COICPKAHUS, B TOM
YHUCIIe MyOJIMYHO JIeTIaTh KpaTKUE COOOIIEHUS O Pe3yJibTaTax MPOEKTOB MU
y4eOHBIX UCCIIEIOBAaHUM, PU ITOM I'PAMOTHO MCIOIb30BaTh U3y4EHHBIN
MOHSITHIHBIN armapar Kypca GU3HKH, COPOBOKAATH BEICTYIUICHHE
Npe3eHTaluEeN

1.19

HpI/I BBIITOJIHCHHUH y‘le6HHX IMIPOCKTOB U HCCIICIOBAHUM pacupeacisiTb
0053aHHOCTH B Tpymme B COOTBETCTBUH C IIOCTABJICHHBIMU 3a/1a4aMH,
CJICAUTD 3a BBIIIOJIHCHHUEM IIJIaHA HeﬁCTBHﬁ, aZICKBATHO OLICHMUBATb
COOCTBEHHBIH BKJIaZ B ACATCIIBHOCTD I'PYIIIIbI, BEICTPAUBATDH
KOMMYHUKATHUBHOC BBaHMOHeﬁCTBHe, YUYUTBIBAsA MHCHUC OKPYIKAOMIUX

IIpoBepsieMblie 3J1IeMEHTBI COIEPKAHMS

Kon Kon
IIpoBepsiemble 3J1eMEHTBI COJEePKAHUSA

pasjena |3J1eMeHTa

OU3NKA 1 Ee POJIb B IIOBHAHNUUN OKPYKAIOUIET'O MUPA
dusuka - Hayka o npupoze. Asnenus npupoasl. Pu3ndecKkue BICHUS:
1.1 MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE
1 dusnueckue BenMuuHbl. M3Mepenue Gpru3nyeckux BeITuunH.

1.2 ®dusnueckue npudopsl. [lorpenHocTs n3Mepenuii. MexxayHapoaHas
CHUCTEMA EANHUIL

ECTCCTBeHHO—Hay‘{HBIﬁ METOJ ITIO3HAHMA: Ha6HIOIICHI/IC, IIOCTaHOBKa
1.3 HAaYYHOI'O BOIIPOCA, BBIABHIKCHUC I'MIIOTE3, DKCIICPUMCHT I10 IIPOBEPKEC
THUIIOTEC3, 00BsICHEHHUE Ha6J'IIOI[aeMOI‘ O ABJICHUA
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1.4 Onucanne PU3NIECKUX SBJICHUH C TOMOIIBIO MOJIETICH
[TpakTuyeckue pabOTHI:
N3MepeHne paccTosTHUM.

15 N3mepenne oObema KUIKOCTU U TBEPIOTO Tea.

Omnpenenenue pa3sMepoB MaJbIX TeIl.

H3mepenue TeMneparypsl pU MOMOIIY KUIKOCTHOIO TEPMOMETpaA U
JaTYMKa TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMUN BEIHECTBA

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITHI,

2.1
JIOKa3bIBAIOIINE IUCKPETHOE CTPOECHUE BELIECTBA
59 JIBuxenue yactull Bemectsa. CB3b CKOPOCTH JABMXKEHHUS YACTULL C
' Temreparypoii. bpoyHoBckoe awkenue, tupdy3us
23 B3aumopeiicTBue yacTull BenlecTBa: NPUTSHKEHUE U OTTAJIKUBAHNE
ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KHUIAKOCTEH U
24 TBEPJBIX (KpUCTAIUIMUECKUX) Tell. B3auMOCBs3b MeX 1y CBOiCTBaMuU
' BEIIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OCOOEeHHOCTH arperaTHbIX COCTOSHUI BOJIbI
[TpakTrueckue pabOTHI:
OrnieHka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIB30BaHUEM
26 dororpaduii).

OMBITHI 110 HAOJIOIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

OmnbITHI IO 06Hapy>1<eHI/1}0 JEHUCTBUS CHII MOJICKYJIAPHOTO NPUTAKCHUA

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJ

3.1 MexaHunueckoe JBKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKCHUE
39 CkopocTb. CpetHsst CKOPOCTb TP HEPABHOMEPHOM JIBHXKEeHHHU. Pacyer
' IIyTH ¥ BPEMEHU JBUKECHUS
33 SIBeHue nHepUK. 3aKOH HHEPLIUU. B3anMoielcTBrE Tl KaK MpHYruHa
' WU3MEHCHHS CKOPOCTH JIBH)KCHUS Tell. Macca Kak Mepa HHEPTHOCTH Tejia
3.4 [TnoTHOCTH BeriecTBa. CBSI3b IUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B
' eInHuIe 00bEMA BELIECTBA
35 CuJa Kak XapaKTepUCTHKA B3aUMOJICHCTBUS TEJ
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3.6

Cuna ynpyroctu u 3akoH ['yka. Mi3amepenue cuiibl ¢ MOMOIIbIO
JUHaMOMeETpa

3.7

ﬂBJIeHI/Ie TATITOTCHHUA U CHUJIA TAXKCCTH. CI/IJIa TSKCCTH HA I[pyl"I/IX
mwiradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHue Mokos. TpeHue B mpupojie
U TEXHUKE

3.9

CIokeHue Cuil, HalpaBJICHHBIX 110 OJTHOU NpsAMoid. PaBHOAeHCTBYIOIIAs
CHUII

3.10

[TpakTueckue pabOTHI:

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO JIBM)KEHHS (IIapyKa B
KUIKOCTH, MOJICJIN JIEKTPUIECKOT0 aBTOMOOWIIA M TaK Jajee).
Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHUS OpyCKa UITH [IapHKa I10
HaKJIOHHOH IJIOCKOCTH.

OHpeneneHHe IIJIOTHOCTHU TBEPAOTO TECJIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (nedopmaruu)
MPY>KUHBI OT TIPUIJIOKEHHOM CHJIBI.

OHI)ITI)I, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD CUJIbI TPCHUA CKOJIbKCHUA
OT BC€Ca TCJIa U XapaKTEpa COIIPUKACAIOIINXCA HOBCpXHOCTefI

3.11

@u3nyecKue sIBICHNS B IPUPOJIE: IPUMEPHI IBUXKEHUS C Pa3IUIHBIMU
CKOPOCTSIMH B JKHBOW U HE)KMBOU ITPUPOJIE, NIEHCTBUE CUJIBI TPEHUS B
IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaI AUHaAaMOMETP, MOATIHUITHUKHN

JIABJIEHUE TBePJIbIX TEJI, )KUJIKOCTEM U 'A30B

ﬂaBJ’IeHI/Ie TBEPAOTO TECJIA. CnocoObl YMCHBUICHUSA U YBCIIMYCHUA

4.1
JTaBJICHUS
4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS raza oT 00beMa, TeMIIepaTyphbl
43 Ilepenava naBieHus TBEPABIMM TEIAMH, )KUIKOCTSIMH U Ta3aMH. 3aKOH
' ITackaind. [IHeBMaTH4eCKUE MaIIHBI
44 3aBUCUMOCTbD JIaBJICHUS KUAKOCTH OT TIyOMHBI. [ napocraTuueckuit
' napaznokc. CooOmraronuecs cocyisl. [ uapaBinyeckre MeXaHUu3Mbl
AtMmocdepa 3emnn u atmochepHoe nasneHue. [Ipuannbt
4.5 CYIIECTBOBaHMS BO3AYIIHOM 006010uku 3eMin. OnbiT Toppuuenu.
3aBUCUMOCTb aTMOC(EPHOT0 TABJICHUS OT BBICOTHI HAJl YDPOBHEM MODS
46 N3mepenue armocdeproro nasieHus. [Ipudops! 11 usmepenus

aTMOC(EpHOTO JaBJICHUS
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4.7

JlelicTBUE ®KUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumenoBa) cuiia. 3aKoH Apxumena

4.8

[InaBanue Ten. Bo3nyxomiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJE OT 00beMa IOrpyKEHHOH
B JKUJKOCTb YacTH TeJa.

OrnpezienieHre BHITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B )KHIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIICH CHIIbI, ICHCTBYIONICH Ha
TEJIO B )KUIKOCTH, OT MAaCChI TEJIa.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIBI,
JIEHCTBYIOIEH Ha TEJO B KUAKOCTH, OT 00beMa IOrpyKEHHOH B
JKUJKOCTh YaCTH TeJa U OT IJIOTHOCTH KMAKOCTH. KOHCTpynpoBanue
apeoMeTpa WIK KOHCTPYUPOBAHUE JIOJKU U OIPEICIICHUE €€
Ipy30I0bEMHOCTH

4.10

dusznyeckue IBICHUS B IPUPOJIE: BIUSIHIE aTMOC()EpHOro JaBICHUS HA
JKUBOI OpraHu3M, IiaBaHue peio

4.11

TexHUuYeCKHe YCTPOICTBA: COOOIIAIOIINECS COCYbI, YCTPOICTBO
BOJIONIPOBO/IA, TUIPABINYECKUI MPECC, MAHOMETP, GapoMeTp,
BBICOTOMED, NOPILIHEBOI HACOC, APEOMETP

PABOTA, MOITHOCTD, DOHEPT YA

5.1 Mexanunueckas pabota

5.2 Mexanndeckas MOIIIHOCTb

53 [IpocThie MEXaHU3MBI: pbluar, 0JI0K, HAKJIOHHAs MJI0CKOCTh. [IpaBuio
' paBHOBECHSI pblyara

5.4 [IpumeHeHne npaBuiia paBHOBECHS phlyara K 0JI0Ky

55 «3omnotoe npaBuio» Mexanuku. Koadduunent nonesnoro neicTeus
' MexaHu3MoB. [IpocTeie MeXaHNU3MBI B OBITY U TEXHUKE

5.6 [ToreHnnanbpHas SHEPruy Teja, NOJHATOrO Haj 3emilen

5.7 Kunernueckas sHeprus

53 [Tonnas MexaHuyeckasi SHeprus. 3aKOH U3MEHEHHSI U COXPaHEHUs
' MEXAHUUYECKOHN dHEPrun

5 g [TpakTueckue pabOTHI:
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Onpeznenenne pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBM)KEHUH Tella
10 TOPU30HTAILHON TOBEPXHOCTH.

HccenenoBanue ycinoBHil paBHOBECHS pplyara.
Nsmepenne KII/] HaKIOHHOM IIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MeXaHHYeCKOM OHEpIrun

5.10 duznyeckue ABJICHUS B IPUPOJIE: PhIYArd B TEJIE YeJIOBEeKa

5.11

TexHu4eckue yCTpOHCTBA: pblYar, HOBM)KHBIA M HETIOABIKHBIN OJIOKH,
HAKJIOHHAS TUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY

8-i1 kJ1acce

IIpoBepsiemble TpeOOBaHud K pe3yjabTaram ocBoennss OOIIL

Koxa
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble mpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOIO 00111er0 00pa3oBaHus

11

Hcnonp30BaTh MOHATUS

1.2

Paznuyats sBIEHMS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SIBIICHHE

1.3

Pacno3naBate nposiBneHrEe H3yYCHHBIX (PH3UUECKUX SBICHUHN B OKPYKAIOIIEM
MUpE, B TOM uuciie (PU3NUECKUe SIBJICHUS B IPUPOJIE, TPH STOM NEPEBOIUTD
MPAKTHUYECKYIO 3a]]a4y B yueOHYIO, BBIIETISATh CYIIECTBEHHbIE CBOMCTBA
(mpusHaku) pu3nUECKUX SIBICHUN

1.4

OnuceIBaTh U3y4EHHBIE CBOMCTBA Te U (PU3HUECKHUE SBICHUS, UCIIOIB3YS
¢du3nvecKre BeTUUMHBI, IPU ONMMCAHUM IPABUIBHO TPAKTOBATH (PU3HUYECKHIA
CMBICJI UCTIOJIb3YEMBIX BETMUMH, 0003HAYEHHUS M €IUHULIBI (PU3UUECKUX
BEJIMYMH, HAXOIUTH ()OPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTMMHU BeIMUUHAMH, CTPOUTH IPaUKU U3yUEHHBIX
3aBUCUMOCTEN PU3NYECKUX BETUUNH

1.5

XapakTepru3oBaTh CBOMCTBA TeJl, GPU3HUECKUE SIBJICHUS U MPOIIECCHI,
UCIIONB3YS U3yUEHHBIE 3aKOHBI, TIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMATUYECKOE BHIPAKECHHUE

1.6

OOBsICHATH (hPr3HUECKHE MPOIIECCH] U CBOMCTBA TEJ, B TOM UHUCIIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh
MPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1 - 2 TOTHYECKHUX
1aroB ¢ TOMOIIBIO 1 - 2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SBIICHUH,
($u3MUeCKUX 3aKOHA WM 3aKOHOMEPHOCTH
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1.7

Pemats pacueTHble 3a7auu B 2 - 3 1€HWCTBUS, UCTIONb3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4H
3alKUCBIBATh KPATKOE YCIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUISl PEILICHUS
3aJa4uM, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEILCHUS,
IIPOBOJUTH PACUYETHI U CPABHUBATH MOIYUYECHHOE 3HAYCHHE (PU3UIECKOM
BEJIMYMHBI C U3BECTHBIMU JAHHBIMHU

1.8

Pacnio3naBate npo6sieMbl, KOTOPBIE MOKHO PEILIUTH IPU TIOMOLIH
(GU3MIEeCKUX METOOB, HCIIOb3YsI OTIMCAHUE UCCIICTIOBAHMS, BBIICIIATh
IIPOBEPSIEMOE IIPEATIOI0KEHNE, OLICHUBATH IIPaBUIIbHOCTB ITOPSAIKA
IIPOBE/ICHUS UCCIIEIOBAHNUS, JEJIaTh BBIBOBI

1.9

[TpOoBOANTH OMBITHI 1O HAOTIOICHUIO PU3UICCKUX SBICHUN MM (GU3HUSCKHUX
CBOMCTB TeJ: (OPMYIUPOBATH IPOBEPAEMBIC TPEIOTI0KEHHSI, COOUPATH
YCTAHOBKY M3 MPEJIOKESHHOTO 000PY/I0BaHH S, OIIMCHIBATH XOJI OIBITA U
(GhopMyITUPOBATH BBIBOIBI

1.10

BbInonHATE npsMbIe H3MEPEHUS C UCII0JIB30BaHUEM aHAJIOTOBBIX PUOOPOB U
JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUM C
Y4€TOM 3a/1aHHON a0COIFOTHOM MOTPELIHOCTH

1.11

[TpoBoaMTH HCCIIENOBaHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JPYTOH C UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUI: IUIAHUPOBATh UCCIIEJOBAHUE,
cOOMpaTh YCTAHOBKY U BBINOJHATh U3MEPEHHUS, CIENYsI IPEI0KEHHOMY
IU1aHy, GUKCUPOBATH PE3yJIbTaThl TOJYYCHHOH 3aBUCUMOCTH B BUIE TaOIULL U
rpauKoB, JeNaTh BEIBOBI 110 Pe3ysIbTaTaM UCCIIEOBAHUS

1.12

HpOBOI[I/ITB KOCBCHHBIC U3BMCPCHU (I)I/ISI/I‘IGCKI/IX BCIIMYHH: IINIAaHUPOBATH
HU3MCPCHMUA, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAY
HpeHHO)KeHHOﬁ HWHCTPYKIHUH, U BBIYUCIIATD 3HAYCHUC BCINYHUHBI

1.13

CobmtoiaTh mpaBuiia TEXHUKH 0€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM
000opyI0BaHEM

1.14

XapakTepHu30BaTh MPUHLIUIIBI AEHCTBHS N3yUYEHHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OIOPOI Ha MX ONUCAHUS, HUCIIOJIb3YS 3HAHUS O CBOMCTBAX
bu3nyecKuX ABJIECHUN U HEOOXOUMbIE PU3NYECKUE 3aKOHOMEPHOCTHU

1.15

PacnoznaBath npocCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIbHBIC
MPUOOPHI IO CXEMaM U CXEMAaTHYHBIM PUCYHKaM, COCTAaBJISTh CXEMBbI
ANEKTPUUECKHUX LENEN € TTOCIEN0BATEIBHBIM U NTapaJUIEIbHBIM COCIMHEHUEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUEHUS SJIEMEHTOB JIEKTPHUECKHUX
neneu

1.16

[TpuBOUTE IpUMEPHI (HAXOAUTH UHPOPMAITUIO O TIPUMEpax) MPaKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I'-I€CKI/IX 3HaHUHU B HOBCCI[HCBHOfI JKNU3HU I
obecrnievueHus Oe30MacCHOCTH MPH 0OpaIIeHUH ¢ TPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3JOPOBBS H COOTIOACHUSI HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPY>KalOIIEeH cpefie

1.17

OCYU.[CCTBHSITB ITIOHUCK HH(bOpMaLII/II/I (I)I/ISI/I‘-ICCKOFO COZACPIKaHUA B CCTU
I/IHTepHCT, Ha OCHOBE HMEIOIIMXCS 3HAHUN U IMyTEM CpaBHCHUS
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JIOTIOJIHUTEIBHBIX UCTOUHUKOB BBIIEATh HHPOPMALIUIO, KOTOpas ABISETCA
IPOTUBOPEYMBON HITM MOXKET OBITH HEZOCTOBEPHOI

1.18

M cnonb30BaTh MpH BHIMOJIHEHUH Y4eOHBIX 3a/IaHUI HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COACPKaHUS, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
CCTU I/IHTepHeT,' BJIAACTb IPUCMAaMU KOHCIICKTUPOBAHUS TCKCTA,
npeoOpazoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOWM CUCTEMBI B IPYTYIO

1.19

Co3znaBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000611251 ”THPOPMAIIHIO U3 HECKOIBKUX HCTOYHHUKOB (PH3UYECKOTO
COJIEpXKaHUsl, B TOM YHCJIC TyOJUYHO MPEACTABISITE PE3YyIbTaThl IPOSKTHOMN
WJIH UCCIICIOBATENIBCKOM IEATEIbHOCTH, IIPY 3TOM I'PaMOTHO HUCIIOIb30BaTh
W3YYEHHBIN MOHATUWHBIN anmapar Kypca GU3UKu, COMPOBOKIAThH
BBICTYIUICHUE IIPE3CHTALUEH

1.20

[Tpu BBIOTHEHUN YU€OHBIX IPOSKTOB M UCCIICIOBAHHUN (PU3UIECKUX
IPOLIECCOB pacIpeesIATh 00sI3aHHOCTH B IPYIIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMHU 33JJa4aMH, CJICAUTD 3a BBIIIOJHEHUEM IUUIaHA ACUCTBUN U
KOPPEKTHPOBATH €ro, a/IEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA[ B
JeATEIbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peniaTtb KOH(DIUKTHI

HpOBepHeMble AJIEMEHTHBI COACPKAHNA

Kox
Kon anemenra IIpoBepsiembIe 3JIeMEHTBI COACPKAHUS
pasjaena
TEIIVIOBBIE ABJIEHU A
OcCHOBHBIE MOJ0XKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUn

6.1 CTpoeHHUs BelecTBa. Macca u pa3mepbl MoJieKyl. OIBITHI,

' MOATBEPKIAIOIIHNE OCHOBHBIE ITOJIOKEHUS MOJIEKYIIIPHO-
KMHETUYECKON TEOPUHU

6.2 Mopenu TBEpAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM
' BeulecTBa. Kpucrannnueckue u amopgHsble Tena

6.3 OOBsicHEeHHE CBOMCTB ra30B, )KUAKOCTEH U TBEPJIBIX TE Ha

6 ' OCHOBE I10JI0’KEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

6.4 CMaunBaHuE U KallWJUIIPHBIE SIBJICHUS

6.5 TemuoBoe paciupeHue 1 cxatue

6.6 Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TETLNIOBOTO
' TIBVKEHUS YaCTHI]

6.7 Buytpennss sneprusi. CriocoObl U3MEHEHUsI BHYTpEHHEH
' SHEPTUU: TEIIoNepeiaya U COBEPIIEHNE pabOThI

6.8 Buasl Teruionepeaadn: TENIONPOBOAHOCTb, KOHBEKIUS,
' W3JIy4eHUE
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6.9

KommgecTBo TENIOTHI. Y,Z[CJ'II)HEUI TCIINIOEMKOCTB BE€IICCTBA

6.10

TennooOMeH 1 TEIJI0OBOE paBHOBECHE. Y paBHEHUE TETUIOBOTO
Oananca

6.11

[InaBneHue u OTBEpACBaHNE KPUCTAUIMUECKHUX BEIIECTB.
VY nenbpHasg TEioTa IJIaBJICHU

6.12

[TapoobpazoBanue u koHaeHcaus. Mcrnapenne. Kumnenue.
VY nenbHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATyPhl KUIICHHUS OT aTMOC(EpPHOTO TaBICHUS

6.13

BnaxunocTth BO3yXa

6.14

9Hepr1/1;1 TOILJIMBA. Yneanaﬂ TCILJIOTA CTOPaHUA

6.15

[TpuHumns! padotsl TerioBelx apuratenei KI1/1 reroBoro
asuraresns. TernoBple BUTATENN U 3aIATa OKPYXKaIOLIEH
cpensl

6.16

3aKOH COXpaHEHUS U MPEBPAIICHHUS SHEPTUH B TEIIOBBIX
nporieccax

6.17

[IpakTuueckue paboOThI:

OnbIThI 110 0OHAPYKEHUIO AEUCTBUS CHII MOJIEKYJIIPHOTO
HPUTSKECHHUS.

OnbITHI 110 BBIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIN WU
caxapa.

OMBITHI IO HAOIIOICHUIO TEIIJIOBOTO PACHIMPEHHUS ra30B,
KUJKOCTEN U TBEPJIBIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OAJJIOHE HITIPHILA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUSI BO3TyXa
OT ero o0beMa M HarpeBaHus UJIH OXJIaXKICHUS.

[IpoBepka runoTe3bl IMHEWHOMN 3aBUCUMOCTH JITTUHBI CTOJI0OMKA
KHUJIKOCTH B TEPMOMETPHUECKON TPyOKE OT TeMIepaTyphl.

Habuntoienne usmMeHeHus! BHYTpEHHEHN 3HEpTruu Tela B
pe3yibTare Terionepeay u paboThl BHEIIHUX CHIL.

HccnenoBanue sBieHus TEII000MEHA MTPH CMEIIMBAHUH
XOJIOJTHOW Y TOpSYEH BOJIBI.

Onpenenenre KOJIUYECTBA TEIUIOTHI, TOJIYYEHHOTO BOIOH MpU
TETI000MEHE ¢ HarpeThIM METAITTMUYECKUM LIUIHHIPOM.
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Onpenenenne yaenbHON TENJIOEMKOCTH BEILIECTBA.
HccenenoBanue npouecca UCapeHHUs.
OmnpeneneHne OTHOCUTENBHOMN BIQXKHOCTU BO3/lyXa.

OHpeI[eJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbAA.

duznyeckue SIBICHUS B npupoac: NOBECPXHOCTHOC HATSAIKCHUC
1 KalTUJUIAPHBIC ABJICHUA B IPUPOAC, KPUCTAJJIBI B IPUPOAC,

6.18
nznydenue CoJHIa, 3aMep3aHie BOJI0EMOB, MOPCKUE OPU3bI;
oOpa3oBaHHe POCHI, TyMaHa, HHesl, CHETa.
TexHudeckue ycTpoucTBa: KaluusIphl, IIPUMEpPHI
HCIIOJIb30BAaHUSI KPUCTAILIIOB, KUIKOCTHBIM TEPMOMETD, AATYUK
6.19 TEMIIEPATYPHl, TEPMOC, CUCTEMA OTOILIEHUSA TOMOB,

TUTPOMETPBI, IICUXPOMETP, apoBasi TypOUHA, TBUTATEIh
BHYTPEHHET0 CrOpaHusl.

OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpu3zanus Tell. [[Ba poa 3JeKTpUUYeCcKUX 3apsioB
B3aumoneiicTBue 3apsokeHHbIX Tell. 3akoH Kyrona
7.2 (3aBHCUMOCTB CHJIBI B3aUMOICHCTBHS 3apPSHKEHHBIX TEJI OT
BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEJIaMu)
OnexTpuueckoe nose. HanpsykeHHOCTh 371€KTPUYECKOro MOJIs.
7.3 [IpuHIMI Cyneprno3UIMK ANEKTPUUYECKUX MoJIeH (Ha
KaueCTBEHHOM ypPOBHE)
Hocurenu anextpuueckux 3aps10B. DiIeMEHTapHBbIN
7.4 anekTpuueckui 3apsa. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXPAaHEHHUs IEKTPUUECKOrO 3apsaaa
76 DNEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHHUS
' NMEKTPUYECKOr0 TOKA. FICTOUHMKM TOCTOSTHHOTO TOKa
27 JlelicTBUS IEKTPUUECKOro TOKa (TEIIOBOE, XUMUYECKOE,
' MarHuTHOE). DNEKTPUUYECKUI TOK B )KUJKOCTSIX U razax
78 Onexrpuueckas nenb. Cuiia Toka. NeKTPUIECKoe
' HaIpsHKEHNE
79 ConpoTuBieHHEe TPOBOJAHUKA. Y IETBHOE COTPOTHUBIIEHUE
' BEIIIECTBA
7.10 3akoH Oma JiJ1d ydacTKa Henu
711 [locnenoBarenbHOE U apaJlJIEIbHOE COETUHEHNE

IIPOBOAHHUKOB
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7.12

PaboTa 1 MOIITHOCTP AMEKTPUIECKOTO TOKA. 3aK0oH J[>Koyrs -
Jlenna

7.13

DneKTpUYecKre enH U MOTPEOUTENN AIEKTPUIECKON IHEPTUH
B ObITy. KopoTKoe 3amblkaHue

7.14

IlocTostHHBIE MarHUTHI. B3anMoaelicTBE NOCTOSHHBIX
MAarHuTOB

7.15

MaruutHOoe 1ose. MarguTHoOEe 1101 3eMJIM ¥ €r0 3HAUEHUE IS
JKA3HU Ha 3eMiie

7.16

OnbIT Dpcrena. MarHuTHOE MOJIe ANEKTPUUECKOTO TOKA.
[IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE

7.17

JlelicTBrE€ MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.
ONeKTpoABUraTelb IOCTOSHHOTO TOKa. Mcnonbs3oBanue
3JIEKTPOJABUIaTElIe! B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIIOpTE

7.18

OneiTel @apanes. SBiaeHNE IEKTPOMarHUTHOW MHAYKLIUH.
[IpaBuio Jlenna

7.19

OnekTporerepatop. CrocoObl MONTYy4YeHUS AIEKTPUIECKON
SHEPTUU. DIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX HCTOUYHUKAX
SHEPTUH

7.20

[IpakTuueckue paboOThI:

OnbIThI 110 HAOIIOIEHUIO AJIEKTPU3ALIMHY TEJl UHYKIUEH U Tpu
COIPUKOCHOBEHUM.

HccnenoBanue AeiCTBUS JIEKTPUUECKOTO TIOJISI HA
MIPOBOJIHUKY U JTUAJIEKTPUKHU.

COopka u nmpoBepka pabOThI ATEKTPUIECCKOM 1IETTH
MOCTOSIHHOTO TOKa.

H3mepenue U peryImpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HANPSIKEHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYILETO YEPE3
PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDHKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb JIEKTPUYECKOTO

CONMPOTUBJICHUSA IMPOBOJHHKA OT €TI0 JJIMHBI, IJTOMAa
IIOMNIEPCUYHOI0 CCUCHUA U MaTCpHralia.
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IIpoBepka npaBuiia CI0KEHUS HANPSYKEHUN IIPU
IIOCJIEI0BATEILHOM COEUHEHUH BYX pe3ucTopoB. [IpoBepka
MpaBuJjIa 1Jisl CUIIbI TOKA MPU NapaJIeIbHOM COETMHEHUHT
pesuctopoB. OmnpeneneHue padboThl AEKTPUUECKOT0 TOKa,
uayiero yepes pesucrop. OnpeneneHne MOIHOCTH
3JEKTPUYECKOTO TOKA, BBIJECISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepes
JIaMIO4Ky, OT HanpsbkeHus Ha Heil. Onpenenenue K11/
HarpeBatesns. MccnenqoBanue MarHUTHOTO B3aUMOJECHCTBUSA
MMOCTOSIHHBIX MarHuTOB. MI3yuyeHne MarHuTHOTO MOJIst
MOCTOSIHHBIX MarHUTOB P UX OOBEAMHEHUU U Pa3/ICIICHUU.
HccenenoBanue neUCTBUSA DJIEKTPUYECKOrO TOKA HA MATHUTHYIO
cTpenKy. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI
B3aUMOJICICTBUS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA U
HalpaBJICHUs TOKa B KaTylke. M3yueHnue neicTBus
MarHUuTHOTO 10JI Ha MPOBOAHUK ¢ TOKOM. KOoHCTpynpoBaHue u
n3ydeHue padoTsl anekTpoasuratens. M3mepenue KI1/]
ANEKTPOABUTaTEIbHON YCTaHOBKU. OIBITHI 110 UCCIIEI0BAHUIO
SIBJICHUS 3JIEKTPOMArHUTHON UHIYKIIUU: UCCIIEI0BaHUE
WM3MEHEHUI 3HaY€HUs U HAIPABJICHUS] UHIYKIIHOHHOT'O TOKa

dusnyeckue sIBICHUS B MMpUPOIAC: JICKTPUICCKHEC ABJICHHA B
aTMOC(bepe, QJICKTPHUYCCTBO ) KUBBLIX OPIraHU3MOB, MAIrHUTHOC

7.21 .
noJie 3eMiu, ApeiiQ MoaocoB, pojib MArHUTHOTO TOJS JUIs
KU3HU Ha 3eMJIE, NTOJIIPHOE CUSTHUE
TexHu4eckue ycTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SJHEPTIHH,
792 3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HArPEBATEIbHBIE

ANEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKHE
MIpeI0XPaHUTEINH, SJIEKTPOMATrHUT, 3JIEKTPOABUTATENb
MIOCTOSIHHOTO TOKA, T€HEpaTOp MOCTOSIHHOT'O TOKa

9-ii kJ1acc

IIpoBepsiemble TpeOOBaHu K pe3yjabTaTram ocBoennss OOIIL

Ko .
I (I)[Be AEMOTo IIpoBepsiemble mpeaAMeTHBIE Pe3y/IbTAThl 0CBOCHHS OCHOBHOM
ponep o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusA

pe3yJbTara

11 Hcronb30BaTh N3y4eHHBIE TOHATHS

19 Pa3znnuats sIBII€HUS MO ONMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE

' OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHHUE
13 Pacnio3naBaTh nposiBIeHNE U3YUYEHHBIX PU3NYECKUX SBJICHUH B OKPYKaIOIIEM

MUpE, B TOM unciie (U3nYecKre sIBJICHUs B IPUPO/IE, TPH STOM NEPEBOIUTD
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NPaKTUYECKYIO 3a/1a4y B yU€OHYIO, BBIICISATh CYIIIECTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NIECKUX SIBICHUI

1.4

OnuceIBaTh U3y4EHHbIE CBOMCTBA TE U (PU3MUECKUE SBICHUS, UCIIOIb3YsI
(bu3nyeckre BeIUUNHBI, IPH ONMCAHUM IPABUIBHO TPAKTOBATH (PU3HUYECKUN
CMBICJI CTIOJIb3YEMBIX BETMYMH, 0003HAYCHHUS M €AUHUIIBI (PH3UUECKUX
BEJIMYHH, HAXOIUTH ()OPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PHU3UUECKYIO
BEJIMYHMHY C IPYTMMHU BeIMYUHAMH, CTPOUTH IPaUKU H3yISHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUUH

1.5

XapakTepu30BaTh CBOICTBa Tel, GU3NYECKUE SIBICHUS U MIPOLIECCHI,
UCIIOJIB3YS U3yYEHHbBIE 3aKOHBI, IIPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIIUChIBATh €r0 MATEMAaTHUYE€CKOE BHIPAXKEHUE

1.6

OOBICHATH (1)I/I3I/ILI€CKI/IG IMpoHecCChl U CBOMCTBaA TECJI, B TOM YUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTEpa: BEISABIATH
IMPUYIUHHO-CJICACTBCHHBIC CBA3H, CTPOUTD 00BsCHEHHE U3 2 - 3 TOTHYECKUX
IIaroB C IIOMOIIbIO 2 - 3 HN3YUCHHBIX CBOMCTBa (I)I/I3I/I‘IGCKI/IX HBHGHHﬁ,
(1)I/I3I/III€CKI/IX 3aKOHAa WJIM 3aKOHOMCPHOCTHU

1.7

Pemmats pacueTHble 3a7auu (OMHUpaIOIUECs Ha CUCTEMY U3 2 - 3 YpaBHEHHIA),
UCIIOJIB3YS 3aKOHBI U POPMYIIBI, CBSI3bIBAIONINE (DU3MUECKHUE BETHUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJa41 3alMChIBaTh KPATKOE YCIOBHE, BBISBIIATD
HEJOCTAIONIHE WIH U30BITOUYHbIE TAHHBIE, BRIOUPATh 3aKOHBI U (JOPMYJIHI,
HEOOXOAUMBIC ISl PEIICHUS, IIPOBOAUTH PACUCTHI U OLICHUBATh
PEAUTHCTUIHOCTD TOTYICHHOTO 3HAYCHUS (PHU3UIECKON BEIIMIUHBI

1.8

PacrioznaBate po01eMbl, KOTOPBIE MOXKHO PEIITUTH ITPH MTOMOIIH
(U3NUECKUX METOIOB, HCIIOJIb3YsI OTIMCAHUE UCCIICTOBAHMSI, BBIJCIISATh
IIPOBEPSAEMOE IIPE/IIOI0KEHNE, OICHUBATh MPABUIBHOCTD MOPSIIKA
MIPOBEJICHUS MCCIIEI0OBAHUS, IeaTh BEIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThI
HaOII0IEHUH U ONBLITOB

1.9

HpOBO,[[I/ITB OIIBITEI 110 Ha6J'IIOI[eHI/IIO (I)I/I?»I/I‘{eCKI/IX SIBIICHUH HUIIN q)I/I3I/I‘IeCKI/IX
CBOMCTB T€JI: CAMOCTOSATEIBHO C06I/IpaTB YCTAHOBKY U3 M30BITOYHOTO Ha60pa
O60py,I[OBaHI/I$I, OIMMCBIBATH XOI OIIbITA U €I'0 pC3YJIbTATHhI, (I)OpMy'JII/IPOBaTL
BBIBOIbI

1.10

[TpoBOIUTH IPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTIpeesis
cpeiHee 3HaueHNe u3MepseMoil BelInYnHbI (POKyCHOE paccTosHUE
coOuparonieit JIMH3bI), 000CHOBBIBATH BEIOOP CIIOCOOA N3MEPEHUS
(13mepuTenbHOrO MpUdOpa)

1.11

[TpoBOaUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BETMUUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHI: TUIAHUPOBATH UCCIIEOBAHME,
CaMOCTOSITENIFHO COOMPAaTh YCTAaHOBKY, (PUKCUPOBATh Pe3ybTaThI
MOJY4EHHOM 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJI€ TAOIUIU rPpaUKOB,
JIeJIaTh BBIBOJIBI IO Pe3yIbTaTaM UCCIETOBAHUS

1.12

[TpoBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH: MJIAHUPOBATh
U3MEpEeHHs], cCOOMpaTh SIKCIIEPUMEHTAIbHYIO0 YCTAHOBKY U BBITIOJIHAThH
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U3MEpEHHUs, Ciaeysl MPEeAIoKEHHON NHCTPYKILIMHU, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJyUYEHHBIC PE3YyIbTATHI C YUETOM 33JaHHOM
MOTPEIIHOCTH U3MEPEHHI

1.13

Cobmronath nmpaBuiia TEXHUKHA 0€30I1aCHOCTH MPH padoTe ¢ 1abopaToOpHBIM
obopyoBaHUEM

1.14

PasznuyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (DU3MYECKUX MOJAECTICH:
MaTepHagbHasi TOUKa, aOCOIIOTHO TBEP/I0E TEJIO, TOUCUHBI HCTOYHUK CBETA,
JIyd, TOHKas JINH34, IUIaHEeTapHas MOJEJIb aTOMa, HYKJIOHHAsI MOJIEJIb
aTOMHOTO s/1pa

1.15

XapakTepu30BaTh NPUHLIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HA UX OMKCAHUs, UCIIOJIb3Ys 3HAHHS O CBOMCTBAX
bu3nvecKkux BICHUN 1 HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

M cronp30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH N3yYEHHBIX TEXHUYCCKUX
YCTPOHCTB, U3MEPUTEIIbHBIX IPHUOOPOB U TEXHOJIOTUYESCKUX MTPOIIECCOB MPH
pelieHHH y4eOHO-TIPAKTUUECKUX 3a]1au, ONITUYSCKHE CXEMBI JIJISl TOCTPOCHHUS
M300paKCHH B IIJIOCKOM 3€pKajie U COOUparoliei JIMH3e

1.17

[TpuBoUTE IpUMEPHI (HAXOAUTH UHPOPMAIUIO O TIPUMEpax) MPaAKTHIECKOTO
HCIIOJIb30BaHUA (bI/ISI/I'-ICCKI/IX 3HaHUHU B HOBCCI[HCBHOfI JKU3HU I
obecrnieueHus OE30MaCHOCTH P 0OpaIIeHu ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3JOPOBBS U COOTIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOILEH cpefie

1.18

OcyiecTBIATh MOUCK UHPOpMAMK (HU3HUECKOTO COACPKAHUS B CETH
HuTepHeT, caMOoCTOATENbHO (OPMYIUPYS OUCKOBBIH 3apoC, HAXOAUTh MyTH
oIpezesieH s JOCTOBEPHOCTHU MOJyYEeHHON NH(POPMAIIMU Ha OCHOBE
UMEIOLINXCS 3HAHUHN U JOMOJHUTENBHBIX UCTOYHHUKOB

1.19

Hcnonp30BaTh Npy BHINOJIHEHUN YYEOHBIX 3aJaHUI Hay4YHO-TTOMYIISIPHYIO
JaUTepaTypy GU3MUECKOTo COAepHKaHMs, CIIPaBOYHbIE MaTepHAIIbl, PECYPCHI
cetu IHTepHeT; BiaieTh NpueMaMi KOHCIIEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus HH(OPMAIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

CoznaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIIEHHUSI HA OCHOBE
nH(pOpMaIUK U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOTO COACPIKAHUS,
MyOJIUYHO MPEACTABIIATH PEe3yIbTAThI MPOSKTHOMN HIIU UCCIIEI0BATEIHCKOM
JIEATEIIbHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BATh U3YYEHHBIN MTOHATHITHBIN
amnmapar u3y4aeMoro paszzena GU3UKH U COMPOBOXK/IATh BHICTYIIIICHUE
MIPE3CHTALUEH C y4ETOM OCOOCHHOCTEN ayIUTOPUHU CBEPCTHUKOB

1.21

[Tpu BEIOTHEHUH YUE€OHBIX MPOEKTOB U UCCIIEIOBAaHUHN (PU3UIECKIX
IIPOLIECCOB paclpeAesiTh 00SA3aHHOCTH B IPYIIIE B COOTBETCTBUHU C
MTOCTaBJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBIIIOJIHEHUEM IJIaHA IEUCTBUN U
KOPPEKTHUPOBATh €T0, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIa/I B
JIEATEIbHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHUE,
MPOSIBIISISE TOTOBHOCTH pa3peiaTh KOHPIUKTHI

IIpoBepsieMble 3J1IEeMEHTHI COIEPKAHMS
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Kon
paszjiena

Kona aaemenTa

IIpoBepsiemMble 3J1eMEHTBHI COJIEPKAHUSA

8

MEXAHNYECKU

E ABJIEHU

8.1

Mexanundeckoe aBrxeHue. MarepuanbHas Touka. Cucrema
orcyera

8.2 OTHOCHUTENBHOCTH MEXaHUYECKOIO ABM)KEHHUS

8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE ABUKCHHE

8.4 HepaBnomepHoe npsiMmonuHeitHoe npuxenue. CpenHss u
MIHOBEHHAsl CKOPOCTb TeJla IPU HEPABHOMEPHOM JBUKEHUU

8.5 YckopeHnue. PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKEHUE

8.6 CBoboanoe nagenue. OnbiTel ["anues

8.7 PaBHOMeEpHOE nBMKEHUE 11O OKpYx)HOCTH. [Iepnoa n yacrora
oOparenus. JIuneitHas u yriioBasi CKOpOCTH.
[leHTpOCTpEMUTENIBHOE YCKOPEHHE

8.8 [Iepsriii 3ak0oH HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [TpuHIMIT Cynepno3ULIMKU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHUs CKOJIBKEHUS, CHUjla TPEHUS TTOKOS,
JApYrue BUABI TPEHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE
CBOOOHOTO MaCHUS

8.15 JiBuxenue mnanet Bokpyr Connua. [lepBas kocmuueckas
cKopocTb. HeBecOMOCTh M eperpy3ku

8.16 PaBHOBecue MaTepuanbHOM TOUKU. AGCOIIOTHO TBEPOE TEI0

8.17 PaBHOBECHE TBEpOTO TENA C 3aKPETNIEHHON OChIO BPALICHHUS.
MowmenT cuibl. LlenTp TsxecTn

8.18 Nmnynsc tena. M3menenne ummynbca. MiMmyinbsce cumsl

8.19 3aK0H COXpaHEHUs UMITyJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexannyeckas paboTa ¥ MOIITHOCTh

8.22 PaGora cui Tspkectu, ynpyroctH, TpeHus. CBsi3b S3HEPTUU U

paboThI
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8.23

[ToTeHIMambHAS SHEPTHS TEJIa, TOAHITOTO HaJl TOBEPXHOCTHIO
3emian

8.24

[TorenumanpHas S3HEPrus CKaTOU IIPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUH

8.26

3aKoH COXpPaHCHUA MEXaHUYEeCKOM OHEpIrun

8.27

[IpakTuueckue pabOThI:

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHHS OpycKa HIn
JBUKEHMSI IapUKa MO HAKJIOHHOM miockocTu. OmnpeneneHue
YCKOPEHHS TeJla IPU PAaBHOYCKOPEHHOM JABUKEHUU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JBIKEHHM 0€3 HaualbHOM CKOPOCTH.

[IpoBepka runoressl: €Ciy MNpu paBHOYCKOPEHHOM JIBUKEHUU
0€e3 HayaJIbHOM CKOPOCTHU IMYTH OTHOCATCS KaK Psii HEUETHBIX
YHUCell, TO COOTBETCTBYIOLIME IIPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT
CHJIBI HOpMaJIbHOTO JaBieHus. Onpenenenue Kodpuirenta
TpeHusl CKobkeHus. OnpeneneHne KeCTKOCTU IPY>KUHBI.
Omnpenenenue paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM
JIBMDKEHUH TeJIa 110 TOPU30HTAILHOM TTOBEPXHOCTH.
Omnpenenenne padbOThI CUITBI YIIPYTOCTH MPHU MOIBEME IPy3a C
HCIOJIb30BaHNEM HETOIBUKHOTO U MOIBIKHOTO OJIOKOB

8.28

dusnueckue IBJICHUS B npupoae: NprujiiBbl U OTJIUBEI,
JABHXKCHUC IIJIAHCT ConaeyHoM CUCTCMBI, pCAKTUBHOC
ABUKCHUC )KUBBIX OPIraHU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaI CIIMAOMCECTP, JaTUYUKH IMOJIOKCHUS,
PaCCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHbI

9.1 KonebarenbHoe npuxenue. OCHOBHBIE XapaKTEPUCTUKH
KoJe0aHuii: epuo/l, 4acTOTa, aMIUIUTYAa

9.2 MareMaTnyeckuil ¥ IpYy>KUHHBINA MasTHUKU. [IpeBpaiienue
SHEPTUU NPU KoJIeOaTeTbHOM ABMKEHUN

9.3 3aryxaromue kojaeOaHus. BeiHyXIeHHbIe KOJeOaHusl.
Pe3onanc

9.4 Mexannyeckne BOiHbL. CBOMCTBA MEXaHUYECKHUX BOJIH.

HpO)IOJ'II)HI)Ie H IONCPCUYHBIC BOJIHBI. JIJ'II/IHa BOJIHBI 1 CKOPOCTH
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ee pacrpocTpaneHusi. MexaHW4eCKHUe BOJTHBI B TBEPIOM TeEIIE,
CECMUYECKUE BOJIHEI

9.5

3ByK. [ pOMKOCTB 1 BbICOTA 3ByKa. OTpaxkeHue 3ByKa

9.6

NudpasByk u ynpTpazByk

9.7

[IpakTuueckue paboOThI:

Omnpenenenne 4aCTOTHl U Iepuoja KoieOaHuu
MaTeMaTH4ecKOro MasTHHKA.

Omnpenenenne 4aCTOTH M IEpUOJIa KOIeOaHUH PY>KUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH IIeproJia KoiaeOaHuH
IIOJIBEILIEHHOTO K HUTH I'py3a OT AIUHBI HUTH. MccnenoBanne
3aBUCHMOCTH I1€pHOJia KOJI€OAHUN PYKUHHOTO MAasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCHMOCTH nIepuoAa KoiaeOaHui
rpy3a, MOABEIIEHHOT0 K HUTH, OT MaCChl Ipy3a U AKECTKOCTU
NpYXUHBL. MI3MepeHne ycKopeHusi CBOOOJHOTO NaIeHUS

9.8

dusnyeckue sIBICHUS B npupoae: BOCIIpUATUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, CEHCMHUYECKUE BOJIHBI, IYHAMH,
9XO0

9.9

TexHu4eckue ycTpoucTBa: 3X0JI0T, HCIIOIb30BAHNE
yIbTpa3ByKa B ObITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE I1OJIE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI
10.1 DNEeKTPOMarHuTHOE 1oJie. DNEeKTPOMarHuTHbIE BOJIHBI.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxaa 371€KTPOMArHUTHBIX BOJIH
10.3 DnexkTpoMarsuTHas npupoa ceera. CKopocTh CBETa.
BonHoBEIE cBOMCTBa cBETa
10.4 [IpakTuyeckue paboOTHI:
N3yueHne CBOMCTB JIEKTPOMATrHUTHBIX BOJIH C ITOMOIIBIO
MOOMJIBHOTO Tesle(oHa
10.5 dusnyueckue sIBJICHUS B MPUPOJIe: OMOIOTUUECKOE JACHCTBIE
BUJIUMOTO, YABTPA(PHOIETOBOTO U PEHTTEHOBCKOTO U3ITy4eHU I
10.6 TexHru4eckue yCTpoucTBa: UCIOJIb30BAHUE DIIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOU CBSI3U
11 CBETOBBIE ABJIEHU A
111 JlyueBas Mmoaens cBera. ICTOUHMKH cBETa
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11.2

IIpssMOnMHENHOE pacIpOCTpaHEHUE CBETa

11.3

Ortpaxenue cBera. [Inockoe 3epkaiio. 3aKOH OTpaKeHHs CBETa

11.4

[Ipenomnenue cBeta. 3akoH mpesoMiieHus cBera. [loaHoe
BHYTPEHHEE OTpaKCHHUE CBETA

11.5

JIunza. Xon nyueii B InH3e

11.6

OnTHyeckast cucTemMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'na3 kak onTuueckas cucrema. ban3zopykocTs u
JAIbHO30PKOCTh

11.8

Paznoxenue 6enoro cBera B ciektp. OnbiTel HptoTOHA.
CrnoxxeHue CreKTpalibHbIX 1IBETOB. [lucnepcus ceera

11.9

[IpakTuueckue pabOThI:

HccnenoBanue 3aBUCMMOCTH YIila OTPasKEHHUsI CBETOBOT'O JIyda
OT yIJIa NaJICHHUS.

N3ydeHne xapakTepuCTUK U300paKEHUs IPEAMETA B INIOCKOM
3epKajie.

HccnegoBanue 3aBUCHMOCTH yriia npejIoMJICHUA CBETOBOT'O
Jiy4da OT yTJia MIaACHUA Ha 'PAHUIC «BO3AYX - CTCKIIO».

[Tonyuyenue n300pa>keHUil ¢ MTOMOIILI0 COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSHHS M ONITHYESCKOM CHITBI
coOuparoIIe JTMH3HI.

OmnBITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITH 10 BOCOPUATHIO LIBETA IPEIMETOB IPHU UX HAOIIOICHUH
yepes3 BETOBbIE (QUIIbTPHI

11.10

dusnyeckue IBJICHUS B npupoac: 3aTMCHU COJ'IHI_[a 151 .HYHLI,
OBCTA TCJI, OITUYCCKUC SABJICHUA B aTMoccbepe (I_[BGT He6a,

pedpakuus, paxyra, MUpax)

11.11

TexHu4eckue ycTpoicTBa: OUKH, IEPUCKOII, oToarapar,
ONTUYECKUE CBETOBO/IbI

12

KBAHTOBLGIE ABJIEHUA

12.1

Omnsitel Pesepdopna u mmanerapHas Moens aroma. Monenb
aroma bopa

12.2

Hcnyckanue 1 NOMIOIEHHE CBETa aTOMOM. KBaHTBHI.
JInnenyaThie CIEKTPBI
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12.3 PannoaktuBHOCTH. Anb(ha, OeTa- 1 raMMa-u3ITydeHHS

12.4 Crpoenue atoMHOro0 sigpa. HykiaonHas MoJienb aTOMHOTO siIpa.
N3otomnsl
12.5 PannoaktusHble npespamenus. [lepuon noaypacnana

ATOMHBIX AO€P

12.6 SnepHsbie peakiyu. 3aKOHBI COXPaHEHHS 3apsI0BOTO U
MaccOBOT0 YHCEI

12.7 DHeprus CBsA3HM aTOMHBIX sifiep. CBsA3b MacChl M SHEPTUU

12.8 Peakuuu cunTesa u nenenus saep. UCTOUHUKY SHEPTUU
CoJHIIa ¥ 3B€3]

12.9 SnepHas sHepreTuka. JlelicTBUe paguOAKTUBHBIX U3JIy4CHUN
HAa JKHBbIE OPraHU3MbI

12.10 [IpakTuueckue paboOThI:
HaGuroienne CriomHbIX ¥ JMHEHYAThIX CIIEKTPOB U3Iy4EHUS.

HccnenoBanue TpEKOB: H3MEPEHUE YPHEPTHH YACTHUIIBI 110
TOPMO3HOMY ITyTH (110 (hoToTrpadusim).

N3mepenue paanoakTuBHOTO oHa

12.11 @u3nyYecKue SIBICHUS B IPUPOJIE: ECTECTBEHHBIN
palMOaKTUBHEIA ()OH, KOCMUYECKHUE JTyYH, PaJHOAKTUBHOE
M3JIy4€HHUE IPUPOJIHBIX MUHEPAJIOB, IEHCTBHE PaJMOAKTUBHBIX
U3JIy4EHU! Ha OPraHU3M YeJIOBEKa

12.12 TexHu4eckue ycTpoucTBa: CIEKTPOCKOI, NHIANBHIYaJIbHBINA
JI0O3UMETP, KaMepa Bunbcona

IIposepsiembie Ha OI'D mo pu3nke TPpedOBAHMSA K Pe3yJIbTATAM OCBOCHUSA
OOI1 000

Hns npoBenenuss OI'D mo (u3uKke HCMONB3YeTCs IMepeueHb (KOoaudUuKaTop)
npoBepseMbix TpeboBanuii k pesynbraram ocBoeHuss OOII OOO u nepeyeHb
AJIIEMEHTOB COJEPIKAHMUS.

Ilepeyens (koaudukaTop) npoBepsieMbIX TPeOOBaHUIT K pe3yJbTaTam
ocsoenuss OOII OO0
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Kon
NpoBepsieMOro
TpedoBaHus

IIpoBepsiemble TpeOOBAHUSA K IPeAMETHBIM pe3yJbTaTaM 02a30BOro0
YPOBHSI OCBOCHUSI OCHOBHOM 00pa30BaTeibHOIM MPOrpaMMbl OCHOBHOT'O
o0urero oopaszopanus Ha ocHoBe PI'OC

[Tonumanue posu GU3NKHN B HAYIHOU KapTUHE MUPA; CPOPMHUPOBAHHOCTH
0a30BBIX NPEACTABICHUI O 3aKOHOMEPHOM CBSI3U U 103HABAEMOCTH SIBJICHUI
IPUPOIBI, O POJIH IKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpa3yoIIei posu
(GU3UKN B pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHIA, 00
9BOJIIOLUH (PU3UYECKUX 3HAHUN U UX POJIU B LIEIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MUPA, O BKJIJI€ POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(HU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE ITPOLIECCOB OKPYXKAIOIIEro MUpa, pa3BUTHE
TEXHUKU U TEXHOJIOTUH

3HaHUs 0 BUJAX MaTepuu (BEIIECTBO U I0JIE), O ABMXKCHUU KaK Crlocooe
CYIIIECTBOBaHHS MaTepPHH, 00 AaTOMHO-MOJIEKYJISIPHONW TEOPUU CTPOCHHS
BEIIECTBA, O (PM3NYECKOH CYITHOCTH SBJICHUN MPUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE PA3JINYATh SIBICHUS 10
OINMCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UUECKOE SBJICHNUE; YMEHHE PacllO3HABATh
IPOSIBIEHUE U3YUYEHHBIX (PU3NYECKUX SIBIICHUH B OKPYXKAIOIEM MUDE,
BBIJIEJISAS MX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

BJIaIleHI/Ie OCHOBaMH IIOHSITHHHOTO armapara 1 CAMBOJIMYECKOI'O SA3bIKa
q)HSI/IKI/I 1 UCIIOJIb30BAHUC UX IJIA PCIICHUA y‘-Ie6HI)IX 3aaa4; YMCHUC
XapaKTCPHU30BaATh CBOMCTBa TCII, CI)I/I?;I/I‘-IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIb3Ys Q)YHHaMeHTaHBHBIC H OMIIUPUYCCKHUC 3aKOHDBI

YMeHNe OIHUCHIBATh HU3Y4YCHHBIC CBOMCTBA TCII U CI)I/IBI/I‘-IGCKI/IG SABJICHNA,
HCIIOJIb3Ys (1)PI31/I‘I€CKI/I6 BCIINYHNHBI

Biiagenue ocHOBaMH METO/IOB HAYYHOT'O IO3HAHUS C YUYETOM COOIIOICHHS
paBuJI 0€3011aCHOTO TpyJa: HaOI0ieHne PU3NYECKUX SBICHUM:

YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIEPUMEHTANIBHYIO YCTAaHOBKY U3
JaHHOTO Habopa 000pyA0BaHUS IO UHCTPYKIMH, OMUCHIBAThH X0/ OTbITA U
3aIMCBIBATh €T0 PE3yNbTaThl, ((OPMYIHPOBATH BBIBO/BI;

IPOBE/ICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PM3UUYECKUX BEITUYMH:
yYMEHUE MJIaHUPOBATh U3MEPEHUs], CAMOCTOATENBHO COOMPATh
DKCIEPUMEHTAIbHYIO YCTAHOBKY I10 MHCTPYKIIMH, BBIUNCIISTH 3HAUEHUE
BEJIMUMHBI U aHAJIM3UPOBATD MOJIyYEHHBIE PE3YJIbTAThI C YUETOM 33JJaHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHU;

IIPOBEJICHUE HECIOKHBIX IKCIIEPUMEHTAIILHBIX UCCIIEI0BAHU;
CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U POBOJIUTH
HCCJIETOBAaHHUE MO0 MHCTPYKIUH, IPEACTABIATH MOTYYEHHbIE 3aBUCUMOCTHU
(bu3nYeCKUX BETUYHH B BU€ TaOIUI] U TpadUKOB, YIUTHIBATh IOIPEIIHOCTH,
JIEJIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIIEI0BAaHUS
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[TornMaHue XapaKTEPHBIX CBOMCTB (PU3NUECKUX MOJIeTieH (MaTepuanbHas
TOYKa, aOCOIOTHO TBEPOE TEJIO, MOJIETU CTPOCHUS T'a30B, )KUJIKOCTEH 1
TBEP/AbIX TeJ, IJIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO
A1pa) U yMEHUE NPUMEHSTh UX IJIs1 00bSICHEHUS (PU3UUYECKUX MTPOLIECCOB

YMmenue o0bACHATH (pr3nYecKre MpOIecChl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTyallui IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, B YaCTHOCTH,
7 BBISIBIISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U M CTPOUTH OOBSCHEHHE C OTIOPOi
Ha W3YyYEHHBIE CBOICTBA (PM3NUECKUX SBJICHUN, (PU3HUECKUE 3aKOHBI,
3aKOHOMEPHOCTU U MOJENH

VYMeHue pemaTh pacueTHble 3a1aul (Ha 6a3e 2 - 3 ypaBHEHHUI), HCHONb3ys
3aKOHBI M ()OPMYJIbI, CBA3BIBAIOIINE (PU3MUECKUE BETUUUHBI, B YACTHOCTH,
3alAChIBaTh KPATKOE YCIOBUE 3aa4H, BBIABIIATH HEJOCTAIOIINE IaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYITBI, HEOOXOMMBIE IS €€ PEIICHUS,
HCIIOJIB30BAaTh CIIPABOYHBIC JAHHBIC, IIPOBOAUTDL PpACYCThl U OICHHUBATDH
PCATUCTUYHOCTD MOJTYYCHHOI'O 3HAYCHUA Ct)PIBI/I‘-IGCKOfI BCJIMYMHBI; YMCHHC
OTIPEeNIeNATh Pa3MEPHOCTh (U3NIECKOI BETMUUHBI, TOTYICHHON MTpH
pELIEHUN 3a1a41

VYMeHue xapakTepu30BaTh IPUHIUIIBI IEHCTBUAS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJI€ OBITOBBIX IPHUOOPOB, U IPOMBIIIICHHBIX TEXHOIOIMYECKUX
IPOLIECCOB [0 UX OMUCAHUIO, UCIIOJIB3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUI ¥ HEOOXOIMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH

YMeHUe HCII0Ib30BaTh 3HAHUS O (PU3HUSCKUX SBJIICHUSX B IOBCEIHEBHOM
JKU3HH JIJIs1 o0ecriedeHus: 6€30MacHOCTH ITPH 0OpaIlieHUH ¢ OBITOBBIMH
npubOpaMu ¥ TEXHUYECKUMU YCTPOHCTBAMH, COXPAHECHUS 3710POBbS U
COOJIFOJICHHSI HOPM SKOJIOTHYECKOTO MOBEJICHHSI B OKPYXKAFOIIEH Ccpe/ie;
MMOHMMAaHHUE HEOOXOAMMOCTH MPUMEHEHHUS TOCTHIKCHUH (DU3UKHU U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MPUPOIOTIONIb30BAHUS

10

OneIT noKcKa, IpeodpazoBaHus U MpeicTaBiIeHHs HHGOpMaluK GU3NYECKOTO
COJIEpKaHusl C UCI0JIb30BAaHNEM MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI; yMEHHE OLIEHUBATh JJOCTOBEPHOCTbH MOJIy4€HHON HHpOpMauu
Ha OCHOBE MMEIOIIUXCS 3HAHUHN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB; YMEHUE
MCIIOJIb30BAaTh MPH BBINOJIHEHNN YYEOHBIX 3aJaHUI Hay4YHO-TTOMYIISIPHYIO
JIUTepaTypy GU3HUECKOT0 COAEepHKaHUs, CIPaBOYHbIE MaTepUaIIbl, PECYPCHI
cetu HTepHeT; BiaeHue 0a30BbIMHM HaBbIKaMU MpeoOpa3oBaHUs
nH(OpMaIK U3 0JTHON 3HAKOBOW CUCTEMBI B IPYT'YI0; YMEHHE CO3/1aBaTh
COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIECHHS HA OCHOBE HH(OpMAIUU U3
HECKOJIbKUX UCTOYHUKOB

11

IlepedeHb 3J1eMEHTOB co/iep:KaHus, NpoBepsieMbix Ha OI'D no pusuke

Kon

IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

MEXAHWYECKUE ABJIEHUA
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11

Mexanunyeckoe qBmxkeHue. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTENBHOCTh
JBUKCHUS

1.2

PaBHOMEpHOE U HepaBHOMEpHOE IBMKeHUE. CpenHsis ckopocTb. Popmyra s
BBIYHCIICHUS CPEIHEH CKOpOCTH: V = S/t

1.3

PaBHOMEpHOE NpsIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPIMHATHI TeJIa OT BPEMEHHU B
CJly4yae paBHOMEPHOTO NPSMOJIUHEUHOTO IBUKEHHUS:

X(7)=x,+v [

I'paduxu 3aBHCHMOCTH OT BPEMEHH IS IIPOEKIIMU CKOPOCTH, TIPOEKIMH TIEPEMEIICHNS,
IIyTH, KOOPAUHATHI IPY PABHOMEPHOM IIPSMOJIMHENHOM JIBUKEHUH

1.4

3aBHCHUMOCTD KOOpAUHATHLI TCJIa OT BpECMCHU B CJIy4ac paBHOYCKOPECHHOI'O
Hp?[MOJII/IHef/'IHOFO JABHXXCHMUA

=

r—
Sx(f) =V, ¥ 1+ ay * 3

q)OpMy.HBI AJI NPOCKIUH MEPEMCIICHU S, ITPOCKIUH CKOPOCTHU U IMTPOCKIINU YCKOPCHHUA
IIpHU paBHOYCKOPECHHOM HpHMOHHHeﬁHOM JBHXCHUM

'r."';
.'51. (T}=UDI'T+HI'? .

U.r(r) =Upy T4, "1,

a.(f)=canst,

5 i

Vs, Uy ~,5,

I'paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIMH YCKOPEHUS, TPOEKIIMH CKOPOCTH,
MIPOEKINN NEPEMEILICHHS], KOOPANHATHI IIPH PABHOYCKOPEHHOM IIPSIMOJIMHEUHOM
JBUKECHUH

1.5

CBobonnoe nasenune. @opMyibl, ONUCHIBAIOIINE CBOOOIHOE MAACHUE TeNla M0 BEPTHKAIN
(mBI>XKEHME Tena BHU3 WM BBEPX OTHOCUTENIbHO NOBepXHOCTH 3emin). ['paduku
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3aBHCHUMOCTH OT BPEMEHHU JIJIsl TPOEKIIMH YCKOPEHUS, TPOEKIIMHU CKOPOCTH U KOOPAUHATHI
IpY CBOOOTHOM TIa/ICHUU TeJia 110 BEPTUKAIN

CkopocTh paBHOMEPHOT'O IBH)KEHUS TeJla 110 OKpY>KHOCTU. HamnpaBineHne ckopocTu.

@dopmyna st BRIYUCIECHHS CKOPOCTH Yepe3 PayC OKPYKHOCTH M IEPUO]T 0OpaIeHus:
2R
—
P

LenTtpocTpemutenbHOe yckopenue. HamnpaBieHue HeHTpOCTPEMUTEIbHOIO YCKOPEHHUS.
dopmyra sl BHIYUCICHUS YCKOPEHUS:

1.6 9
v
a. =—
dopMyita, CBSI3bIBAIOIIAS TIEPUOJT U YACTOTY OOpaIeHus:
1_! —
Macca. IInotHocTs BeniectBa. @opmyiia i1 BBIYUCIECHHS INIOTHOCTH:
1.7 F] I’
- —
— I
1.8 | Cuna - BekTopHas ¢usznueckas BennunHa. CIIoXKeHUE CHIT
1.9 | SIBnenue unepuuu. [lepssiii 3akoH HeroTOHA
1.10 Bropoii 3akon Herorona:
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=

F=m-a

CoHarnpaBIeHHOCTb BEKTOpa YCKOPEHHS TeJIa U BEKTOpA CHJIBI, ACHCTBYIONIEH Ha TENIO

1.11

B3anmopencrtue Ten. Tpernii 3akoH HeroToHa:

)

Fy=-F

1.12

TpeHHe IIOKOA U TPCHHUEC CKOJIbXKCHHA. dDOpMyna AJIL BBIYUCIICHUS MOAYJIA CUJIBI TPCHUSA
CKOJIB)XCHHUA

- N
Ftp_u-_\.

1.13

Hedopmarus tena. Yupyrue u Heynpyrue aegopmannu. 3aKoH ynpyroiu aedopmariu
(3axon 'yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTCHUC. 3aKOH BCCMI/IpHOFO TATOTCHUA .
m 1- 1 -
F =
.
R i

Cuna TsxecTH. Y CKOpeHre CBOOOTHOTO MaICHHUS.

F=G-

CDopMyﬂa JJIA BBIYUCIICHUS CUJIIBI TAXCCTH BOJIM3U TMOBEPXHOCTU 3emmu: F = m§g.
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JBmxenue manet Bokpyr Comnnua. [lepBas kocMuueckas ckopoctb. HeBecoMocTh u
neperpy3ku

I/IMHy.]'IBC TE€JIa - BEKTOPHAaA (bI/ISI/ILIeCKaSI BCJIMYMHA.

1.15 p - j”,'-','.'.i‘_:.il-

I/IMHy.]'IBC cHcTeMEI Ten. M3Menenue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

3akoH COXpPaHCHUA UMITYJIbCa AJId BaMKHYTOﬁ CHUCTEMBI TCII:

116| D=1 U, 11U, =const

PeakTuBHOE ABUKEHHE

Mexanunueckast padota. Dopmyna Ui BBIMUCICHUS PA0OTHI CHIIBIL:

A=Fsoosa

MexaHu4decKkasi MOIIHOCTb:

- A

[

1.17

Kunernueckas u noreHuuanbuas sueprusi. @opmysa sl BEIYUCICHUS KHHETHUECKOM
SHEPTUH:

.
118 nw
FE. =

2
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Teopema o kuHeTHueckor sHEeprun. opmyrna [ BEIYUCICHUS TOTEHIIUAIBHON SHEPTUn
Tela, MOTHITOrO HaX 3eMIIEH:

E,= mgh

1.19

Mexanndeckast OHEPIusi:
E=E,+E,

3aKOH COXpaHEHUsI MeXaHUUecKol aHepruu. dopMyiia a1 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepIruu B OTCYTCTBUE CUII TpeHus: E = const.

HpeBpameHHe MEXaHUYeCKOM OHCPI'MH IIPpHU HAJIMYHUH CUJIbI TPCHHA.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MTPABUIIOY» MEXAHUKHU.
Prruar. MomenTt cuibl: M - Fl.

YcnoBue paBHOBECHS pblyara:
M, +M, +..=0
ITonBuxHbIM 1 HenoABMXHBIH O6110kH. KITJ] mpocThIX MEXaHNU3MOB:

n= Anonesnaz

Asarpaqeanan

1.21

JlaBiieHne TBEpAOTrO TeNa.

@opMyita s BBIYMCICHUS JABIECHUS TBEPJIOTO Tela:

y
<
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JaBnenue raza. AtmocepHoe JaBieHUE.
IM'uapocTaTuyeckoe aBieHUe BHYTPU KUIKOCTH.

(DOpMYJ'Ia JJI1 BBIYHUCIICHUS JaBJICHUA BHYTPH X KUAKOCTHU:

P=pgh+Dp,

1.22

3akod [lackans. ['mapaBnuueckuii mpecc

1.23

3akon Apxumena. Dopmyia A onpeieseHUs BHITAIKUBAIOIICH CUITbI, ISHCTBYIOLIEH Ha
TEJI0, IOTPYKEHHOE B )KUJIKOCTh WUJIU Ia3:

F_%Fm_ =pgV

Ycnosue nminaBanus teaa. [ImaBanue CYZAO0B U BO3AYXOIIJIaBAHUC

1.24

Mexannueckre Koiiebanus. AMIUTHTY/Ia, TIEPUOJ M YacToTa Kojiebanuii. Dopmyia,
CBSI3BIBAOIAS YACTOTY M TIEPUOT KOJICOAHMIA:

vl
T

1.25

MareMatrueckuii 1 IPYKUHHBIA MasTHUKH. [IpeBpalienue sHepruu npu
Kosie0aTeabHOM JIBUKEHUHU

1.26

3aryxaromue Kosnebanus. BeinyxkaeHnsle konedanus. Pezonanc

1.27

Mexanundeckue BOJHbL [IpononbHbIe U nonepeyHblie BOJIHBL. JJIMHA BOJIHBI U CKOPOCTH
pacpoCcTpaHEHHUs BOJIHBL:

Lr=v-T

1.28

3Byk. I'pomMKoOCTb 1 BeIcOTA 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI HA TPAHUIIE IBYX CPELL.
WNHu¢pa3Byk u ynbTpa3Byk

1.29

[IpakTueckue paboOTHI

I/I3MepCHI/IC CpG,Z[HCfI IIJIOTHOCTH B€IICCTBA, apXHMCZLOBOﬁ CHJIBI; ’KECTKOCTH IIPYKUHBI;
KOZ-)(I)(I)I/II_II/ICHTa TPCHUS CKOJIbKCHUA, pa6OTLI CHJIBI TPCHUS, CUJIBI YIIPYT'OCTH, CpCI[HCﬁ
CKOpPOCTH ABHUKCHUA 6pyCKa 10 HAKJIOHHOM IJIOCKOCTH; YCKOPCHUA 6pyc1<a npu
JBIDKEHHMH 110 HAKJIOHHOM IJIOCKOCTH; 4aCTOTHI U IICPHUOJa KoJIeOaHUI MaTEeMaTHYECKOIO
MasiTHHUKAQ, 4YaCTOTBI U ICPpHUOJa KoJIeOaHMH NPpYXUHHOT'O MajdTHHUKA, MOMCHTA CUJIbI,
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JEHCTBYIOIIETO HA phIYar; paboThl CHJIBI YIIPYTOCTH MPH HOIbEME IPy3a C IIOMOIIHIO
HETOBMKHOTO 0JI0Ka; pabOThI CHIIBI YIPYTOCTH TIPH IMOABEME TPy3a C MOMOIIBIO
MOJABUKHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOrpyKEHHOM YacTH Tela U
OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIICH CUIIBI OT MAaCChl TEJA; CHIIbI
TPEHHSI CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO JAaBJICHUS U OT POJia OBEPXHOCTH; CHUIIbI
YIOPYTOCTH, BOHUKAIOIIEH B MPYKUHE, OT CTENEHU J1ehopMalliy NPYKUHBI; YCKOPEHUs
Opycka OT yria HakJIOHa HallpaBJIIolel; mepruoa (4acToThl) KojaeOaHu HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIepHoa KojJeOaHui Npy>KMHHOTO MasgTHHUKA OT Macchl rpy3a
1 JKECTKOCTH MPYXUHbBI; UCCIIEIOBAHNE HE3aBUCUMOCTH MEepHOia KoJIeOaHu HUTSHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka ycinoBus paBHOBecHs pblyara

@u3nyecKue sIBICHUS B IPUPOJIE: IPUMEPHI IBHXKEHUS C Pa3IUYHBIMU CKOPOCTSIMU B
JKUBOM Y HE)KUBOU IIPUPOJE, IEHCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIUBBI, ABM>KEHUE Tu1aHeT COJTHEYHOM CUCTEMBI, PEaKTUBHOE JIBUIKEHUE JKHUBbIX

1.30 .
OpPraHM3MOB, PblYaru B T€JI€ YEJIOBEKA, BIUSAHNUE aTMOC(EPHOIO AaBJICHUS Ha KUBOU
OpraHu3M, IJIaBaHUE PbIO, BOCIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, X0
TexHnyeckue ycTpoiicTBa: CIuJOMETP, JaTUUKH IIOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS,
JUHAMOMETD, MOAIUIIHUKY, PAKEThl, pblYar, MOBUKHbII U HENOABU)KHBIH OJIOKH,

1.31 | HaKJIOHHAs IJIOCKOCTh, IPOCTBIE MEXAHU3MBI B OBITY, COOOLIAIONIUECS COCY/IbI,
YCTPOICTBO BOJOIIPOBO/IA, IMJIPABIMYECKUH ITpecc, MaHOMETp, 0apoMeTp, BEICOTOMED,
MOPIIIHEBOM HAcOC, apeOMETp, 3XOJIOT, UCIOIb30BaHUE YIbTPA3BYKa B ObITY M TEXHUKE

2 | TEIUIOBBIE SABJIEHU A
OCHOBHBIE MOJOKEHHS MOJIEKYIISIPHO-KUHETUYECKOM TEOpHUN CTPOCHHUSI BELIECTBA.

2.1 | Mopaenu TBEpAOro, )KUJIKOTO U ra3000pa3HOro cocTosIHUM BenecTBa. Kpucramiueckue
u aMmop(HBIe Tena

59 JIBmxeHue yactull BemectBa. CBs3b CKOPOCTHU IBUYKEHUS YAaCTHI] C TEMIIEPATYPOH.

" | BpoyHOBCKOE BMXKEHHE, TUPPY3Us

2.3 | CmaunBaHuE U KaWUISIPHBIE SIBJICHUS

2.4 | TeruioBoe paclIUpEeHUE U CKaTUE

2.5 | TerutoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u terionepenadya kak crnocoObl N3MEHEHHUsI BHYTPEHHEH

" |sHeprum

2.7 | Bunsl Terionepenayn: TEIVIONPOBOAHOCTD, KOHBEKIIMS, U3ITyUEHHUE
Harpesanue u oxnaxaenue tei. KonuuecTBo TEIUIOTHL. Y 1enbHAas TEIVIOEMKOCTb!

2.8

O=cm(t,—t,)

57




2.9

3akoH COXPAHCHUA SHCPTHUU B TCTIJIOBLIX ITPOLICCCAX. YPaBHCHI/Ie TeIIoBOro OanaHca:

0,+0,+..=0

2.10

Hcnapenue u konaeHcanus. FisMeHeHne BHYTPEHHEH SHEPTHH B MPOIIECCE UCTTAPSHUS U
KOoHJIeHcaruu. Kumnenue )uakoctu. Y ienbHas TeIioTa napooodpasosanus: L = Q/m

2.11

BiraxxHocTh BO31yXa

2.12

[InaBnenue u kpucraymsanys. MsMeHeHne BHYTpEHHEN SHEPIUH [P IUIABJICHUU U
KPUCTAJUIM3aLUU. Y ACIIbHAS TEILIOTA [1JIaBJICHUS:

m

2.13

BHYTpeHHSISI QHCPI'uA CropaHus TOILINBA. Y aenbHas TenjaoTa CrOpaHus TOIUIMBA: =

Q/m

2.14

[Tpunnume! padoTsl TerIoBbIX aBurarteicii. KIT/ termoBoro npurarens

2.15

[IpakTuueckue pabOTHI

N3mepenue yaenbHON TEI0EMKOCTH METAIUIMYECKOT 0 LIWJIMH]IPA; KOJINYECTBA TEIUIOTHI,
IIOJIyYEHHOT'0 BOJIO KOMHATHON TeMIlepaTypbl PUKCHPOBAHHON MACChl, B KOTOPYIO
OIYIIEH HArpeThli HHJINHJID; KOJINYECTBA TEIUIOTHI, OTAAHHOIO HarpeThIM LUIMHAPOM,
IIOCJIE OIIyCKaHUs €ro B BOAY KOMHAaTHOM TEMIIEPaTypbl; OTHOCUTEIBHOMN BIA)KHOCTH
BO3/1yXa; YACJIBHON TEIUIOTHI IUIAaBJICHU JbAa. VccnenoBanue N3MEHEHHsI TEMITEpaTyphl
BOJIbI IPU PA3IMYHBIX YCIOBUSX; SBJICHUS TEIJI000MEHA MPY CMEIIMBAHNUHU XOJIOAHOHN U
ropsiuei BOJbl; IpoLecca UCIapeHus

2.16

dusznueckue IBJICHUS B npupoaec: NOBEPXHOCTHOC HATSAKCHUC U KAITUJIJISIPHBIC SABJICHUS B
MpUPOAC, KPUCTAJUIBI B IIPUPOAC, U3TTYUCHUC COJ'IHI_Ia, 3aMEp3aHnueC BOJOCMOB, MOPCKHUEC
6pI/I3BI,' 06pa30BaHHe POCEHI, TYMaHa, UHCs, CHETa

2.17

TexHnueckue ycTpoicTBa: KallWUISPhl, IPUMEPhl UCTIOIb30BaHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETP, NaTYUK TEMIIEPATYpPbI, TEPMOC, CHCTEMA OTOILIEHUS TOMOB,
TMUTPOMETPBI, ICUXPOMETP, apoBasi TypOMHA, IBUTATENIb BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

9J'IeKTpI/138.I_II/I$I TCII. I[Ba BHUJA SJICKTPUYCCKUX 3apsa/10B

3.2

B3aumopeiicTBue 3apsykeHHBIX Tel. 3akoH Kynona

3.3

3aKOH COXpaHEHHSI IEKTPHUIECKOTO 3apsiia

34

OnexTpuueckoe nose. HanpsoxkeHHOCTH 25ekTprdeckoro nois. [IpuHiun cynepno3unumn
ANEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)
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Hocurenu snektpudeckux 3apsiaoB. elicTBUE AIEKTPUUECKOTO OIS Ha JIEKTPUYECKUE

3.5

3apsanbl. [IpOBOAHUKY U TUAIEKTPUKH

[TocTosHHBIN 7IeKTPUYECKHUM TOK. J{eCTBUS daeKTprudecKoro Toka. Cusia Toka.

Hanpsioxenue.
36 | P

I=q/t,U=A/q

DNEKTPUUECKOE CONPOTUBIICHUE. Y I€bHOE JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7

R =pl/S
3.8 |3akon OmMa i yyacTka siektpudeckon nenu: | = U/R

ITocnenoBarenpHOE COEJUHEHNE IPOBOIHUKOB!

. F—TT T - —
I,=I,: U=U,+U,: R=R +R,

[TapannenpHOE cOeqMHEHNE TPOBOJHUKOB PABHOI'O COIMPOTUBIICHUS

3.9
— L] — L] — -
U =U;I=1+I;R="23.
i

CwMmeliaHHble COEIMHEHMSI IPOBOHUKOB
3.10 | PabGoTta 1 MOIIIHOCTS 3JIeKTpuueckoro Toka. A = Ult, P = Ul

3akoH J[>oyns - Jlenna:
3.11 b

i =
O=I -R-t
—
312 OmneIT Dpcrena. MarHuTHOE T10J1€ TIPSIMOTO MPOBOJIHKMKA C TOKOM. JIMHUM MarHUTHOM
B 71918791501

3.13 | MarauTHO€ 1oJie TOCTOSIHHOTO MarHuTa. B3anmoelicTBre moCTOSIHHBIX MarHUTOB
3.14 | JleiicTBHE MarHUTHOTO ITOJIsSI HA TPOBOJIHUK C TOKOM
3.15 | OnbiTel Dapanesd. SABneHue 3nexkTpoMaruuTHol nuaykuuu. [pasuo Jlenna

[IpakTueckue pabOTHI
3.16 | U3mepeHue 21eKTpUUECKOT0 COITPOTUBIIEHHS PE3UCTOPA; MOIIHOCTH JIEKTPUYECKOTO

TOKaQ, pa6OTBI SJICKTPHUYECCKOT'O TOKA.
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I/ICCJ'ICIIOBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA, BOSBHUKAIOIICTO B ITPOBOJHUKE (pGSI/ICTOpLI,
J'IaMHO‘IKa), OT HaIlIPsKCHUS Ha KOHIAX IIPOBOJHHKA, 3aBUCUMOCTH COIIPOTUBJICHUSA OT
AJIMHBI IPOBOJHUKA, IJIOMAAX €ro MOICpeuYHOoro CCUYCHUA U yICJIbHOI0 CONPOTUBJICHUS.

HpOBepKa mpaBujia IJis1 SJICKTPUUCCKOro HAIIPSAXKEHUA ITPU ITOCIICA0BATCIbHOM
COCAMHCHNH ITPOBOJHUKOB, IpaBujia JJIs1 CUJIbI JICKTPUUYCCKOI'O TOKA IMIPH IapalICIIbHOM
COCAUHCHNH ITPOBOJHHUKOB (pe3I/ICTOpBI n naMnqua)

dusnyeckue IBJICHUS B MpUPOAC: SJICKTPUICCKUC SABJICHUA B aTMOC(l)Cpe, SJICKTPHUYECTBO

3.17 | ’UBBIX OPraHW3MOB, MAarHUTHOE T0JIe 3eMJIH, Apeiid MOITIOCOB, POJIb MATHUTHOTO MO
JUISL )KA3HU Ha 3eMIle, TIOJIIPHOE CUSTHUE
TexHuyeckue ycTpoicTBa: 31eKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
318 AJIEKTPUUYECKON SHEPTUH, IIEKTPOOCBETUTEIbHBIC TPHUOOPHI, HArpEeBaTEIbHBIC
7 | aneKkTponpuOopsI (IIPUMEpHI), HICKTPUUECKHE MPETOXPAHUTEIH, HIICKTPOMArHHT,
AJIEKTPO/ABUIaTENb IOCTOSTHHOTO TOKA, FEHEPATOP IOCTOSHHOTO TOKa
3.19 | DnexTpomMarHuTHbIE BOIHBI. [1IKasia 31eKTPOMAarHUTHBIX BOJIH
3.20 | JIyueBas mozensb cBeta. lIpsimoninHeliHOe pacpoCTpaHEeHUE CBETa
3.21 | 3akoH oTpaxeHus cBera. [limockoe 3epkaio
3.22 | IIpenomienue cBeTa. 3aKOH MPEJIOMIICHUS CBETA
3.23 | [lucnepcus cBera
394 Jlunza. Xox nyuent B tunaze. DokycHOE paccTosiHuE JIMH3BL. ONTHYecKast Cujia JIMH3BL: D =
' 1/F
3.25 | I'na3 kak onTrueckas cucrema. Onruueckue npudopsl
[IpakTueckue paboOTHI
N3mepenne onTuyecko CHITbl coOMparomieit JIMH3bI; (POKYCHOTO paCCTOSHUS
coOupatorieit TMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaAMETa U H300paxeHus,
3.26 | KOr/1a MpeIMET PACcIOJIOKEH B IBOWHOM (POKYCe), MoKa3aTess MPeTOMIICHHS CTEeKIIA.
HccnenoBanue cBoWCTBA H300pakeHUS, MOTYYEHHOTO C ITOMOIIbIO COOMPAIOLIEH JIMH3bI;
M3MEHEHHs (POKYCHOT'O PACCTOSIHUS JBYX CII0>KEHHBIX JIMH3; 3aBUCUMOCTH yTJia
IIPEIOMJIEHUS] CBETOBOTO JIyda OT YIJIa IaJICHNs HA TPAHULIE «BO3YX - CTEKIIO»
397 dusznyeckue sBieHus B npupoae: 3atMmenus Connua u JIyHsl, IIBETa TEJ, ONTUYECKUE
' siBJIeHUS B atMoc(epe (uBeT HeOa, pedpakiiusi, paayra, MUPax)
3.28 | Texunueckue ycTpoilcTBa: OYKH, NEPUCKOT, (GOTOAIAPAT, ONTUYECKUE CBETOBO/IbI
4 | KBAHTOBBIE ABJIEHUA
4.1 |PapnoaktuBHOCTH. Anb(a-, 6era-, ramma-u3nydeHus. Peakium ansda-u 6era-pacmana
4.2 | OnsiTel Pezepdopna no paccessuto anbda-dactun. [Inanerapuas Mmoaens atoma
4.3 | CocraB atomMHOro siapa. M3oromsl
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4.4 |Ilepnoa nomypacnaaa aTOMHBIX JI€p

4.5 | SlnepHble peakiuu. 3aKOHbI COXPAHEHUs 3apsI0BOT0 U MaCCOBOI'O UHCEN

dusnueckue IBICHUS B IPUPOJIE: €CTECTBEHHBIN paIMOaKTUBHBIN (DOH, KOCMUYECKHE
4.6 |1y4n, paJM0aKTUBHOE U3J1y4EHHE IPUPOIHBIX MUHEPAJIOB, IEHCTBUE PaJUOAKTUBHBIX
U3JIy4E€HUH Ha OPraHU3M YeJIOBEKa

TexHudeckue ycTpoucTBa: CIIEKTPOCKOII, MHIMBUYAIbHBIM JO3UMETP, Kamepa

4.7
BuiibcoHa, siaepHas sHepreTuka

TemaTHueckoe IJIaHUPOBAHUE

7-# KJace
Kouun4yecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
n/p |PA3ACI0B M TEM Kontpoabhbie | [IpakTHYeCKHE | 0fnazoBaTelbHbIC
NMPorpamMmbl Bcero P
padoThI padoThI pecypcesI
Pa3nes 1. ®u3nka u ee posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
®dusuka, 7 Kjacc,
OI'AOY BO
®dusnka — HaykKa o " .
11 HpHPOIE 2 lNocynapcTBeHHbIH
PHp YHHUBEPCUTET
poCBeIIeHUs "
M3HKa, 7 Kiacc
@ .7 ;
OI'AOY BO
®dusnueckue " >
1.2 I 2 1 I'ocynapcTBeHHbIN
YHUBEPCUTET
IpoCBelIeHNs"
Marepuans! 11
HOJITOTOBKH K
Ectectaero- BCEPOCCUNCKUM
1.3 | HayuHBIA MeTon | 2 1 p
HO3HAHMSL POBEPOYHBIM paboTam
o gusuke, OO0
«Skmacce»
Hroro no paszneny 6

Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

®dusmnka, 7 KIacc,
OI'AOY BO
Crpoenue " =
2.1 1 lNocynapcTBeHHBIN
BELIECTBA
YHHUBEPCUTET
npocaemeHus"
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®duzuka, 7 Kjacc,

JIBmkeHue u ®I'AOY BO
2.2 | B3anMogeiicTBUe 2 "T"ocynapcTBeHHBIM
YaCTHUI] BEIIECTBA YHUBEPCUTET
npocsenieHus"
Marepuainsl 115
IIOATOTOBKH K
ArperaTHble .
BCEPOCCHICKUM
2.3 | cocrosguus 2
BelecTBa MIPOBEPOYHBIM paboTam
no ¢usuke, OO0
«Axmace»
Hroro no pazneny )

Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

MexaHnueckoe
IBUKEHUE

®duszuka, 7 Kacc,
®I'AOY BO
"T"ocyaapcTBeHHBIH
YHUBEPCUTET
npocsemeHus"

3.2

Nuepuus, wmacca,
IUIOTHOCTH

®dusuka, 7 Kjacc,
OI'AOY BO
"T"ocynapcTBEHHBII
YHHUBEPCUTET
pOoCBeIeHUs "

3.3

Cuna. Bunp! cun

14

Marepuains 15
MOATOTOBKHU K
BCEPOCCHICKUM
MMPOBEPOYHBIM paboTam
no ¢usuke, OO0
«Sknacc»

Hroro no pazgeny

21

Pa3nen 4. /laBieHue TBepAbIX TeJl, KUAKOCTEH U ra3oB

JlaBreHue. dusuka, 7 Kiacc,
Ilepenaya naBnenus OI'AOY BO
4.1 | TBepIBIMU TeJaMu, |3 "T"ocymapcTBEHHBIN
KHUJIKOCTSIMA " YHUBEPCUTET
razamu POCBEIICHUS "
®duzuka, 7 Kjacc,
OI'AOY BO
4.2 Hlasenne 5 "T"ocymapcTBEHHBII
KUAKOCTH
YHHUBEPCUTET
npocaemeHus"
43 ATMocdepHoe 6 Matepuansl ans
JIaBJICHHE MIOATOTOBKH K
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BCEPOCCUNCKUM
MMPOBEPOYHBIM paboTam
no ¢puzuke, OO0
«Skmnacce»
Teiictpie dusnka, 7 KJ1acc,
OI'AOY BO
4.4 ;K(I;IFHK(;;;EHPL?;?JE 7 1 3 "T"ocynapcTBEHHBII
Tengy YHUBEPCUTET
npocsenieHus"
Wroro no pazneny 21
Pa3zgea S. Pabora u MOIIHOCTB. JHeEPruUs
®duszuka, 7 Kacc,
OI'AOY BO
5.1 | Pabora u MomHoCTSG | 3 1 "T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBeleHus"
®dusuka, 7 Kjacc,
[Ipoctrie ,(,DFAOV BO N
5.2 MOXAHHEMEL 5 1 lNocynapcTBeHHbIH
YHHUBEPCUTET
poCBeIIeHUs "
®dusuka, 7 Kjacc,
Mexanunyeckas ,(,DFAOV BO N
5.3 N 4 1 1 I'ocynapcTBeHHBIH
P YHHUBEPCUTET
poCBeIIeHUs "
Hroro no paszneny 12
[ToBTOpEeHME 3
OBUIEE
KOJIMYECTBO
YACOB 1O 68 3 12
I[TPOI'PAMME
8- kJacc
HanMeHoBAHMe KonnyectBo 4yacos DJICKTPOHHBIE
Ne a3ielIoB HW  TeM (wiposbie)
n/n Epozi paMMES Beero Konrtpousbnsbie | IIpakTuyeckue o0pazoBaTeIbHbIE
padoThI padoThI pecypesl

Pa3zgen 1. TensioBbIe IBJICHUSA
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®dusuka, 8 knacc,
Crtpoenue u cBoMcTBa ﬁDFAOY BO .
11 BelecTRa 7 I'ocynapcrBeHHBIM
YHUBEPCUTET
npocsenieHus"
®dwusuka, 8 knacc,
OI'AOY BO
1.2 | TemutoBeie nporniecchl |21 1 5 "T"ocynapcTBeHHBIH
YHHUBEPCUTET
npocBeleHus"
Wroro no pazueny 28
Pa3nen 2. DiaekTpuyecKue H MATHUTHBIE SIBJICHUS
DJIEKTpUYECKue g??fgi; %gnacc,
3apsiibl. 3apsKEHHBIE " N
2.1 Terna " X 7 1 lNocynapcTBeHHbIH
B3aUMOJICUCTBUE YHIBCPCHTCT "
IIPOCBEIICHHUS
®duzuka, 8 Kiacc,
ITocTossHHBIM SDFAOY BO .
2.2 K TDHYCCKII TOK 20 1 7 lNocynapcTBeHHBIN
p YHHBEPCUTET
npocsemeHus"
®duszuka, 8 Kacc,
O®I'AOY BO
2.3 | MaraurHsble saBiieHusa | 6 1 1,5 "T"ocymapcTBEHHBII
YHHBEPCUTET
npocBenieHus"
®usmka, 8 Kiacc,
DneKTpoMarHuTHas ,(,DFAOV BO .
2.4 - st 4 lNocynapcTBeHHbIN
AYKHL YHHUBEPCUTET
npocBenieHus"
Hroro no paszneny 37
IToBTOpEeHME 3
OBIIEE KOJIMYECTBO
YACOB 1O | 68 3 14,5
[TPOT'PAMME
9-if ky1ace
Ne | HaumeHoBaHue KoumnuectBo yacos DJIeKTPOHHbIE
n/m |pasgeoB W TeM (uudgposbie)
NPOrpaMMBbl Bcero | KonTpousbnsbie | [IpakTnueckne o6pa3zoBaTebHbIC
padoThI padoThI pecypebl
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Pasznen 1. Mexannueckue siBJeHUSA
dusnka,9 kaacc,
MexaHn4ueckoe dI'AOY BO
1.1 |aBwxenue u crnocoOsl |10 1 "T'ocynapcTBeHHBIM
€ro OIHCaHUsI YHUBEPCUTET
pOCBeIICHUS "
®du3zuka,9 kiacc,
DI'AOY BO
1.2 | BzaumogeiictBue ten |20 1 3 "T"ocynapcTBeHHBIH
YHHUBEPCUTET
npocBeeHus"
®du3zuka,9 kiacc,
DdI'AOY BO
1.3 |3akoHbI cOXpaHEHUS 10 3 "T"ocymapcTBEeHHBII
YHHBEPCUTET
npocBeleHus"
Hroro o pazneny 40
Pa3znen 2. MexaHn4yecKkHe KoJ1e0aHNS H BOJHBI
MexaHuueckue
2.1 7 3
KOJIEOAHUS
®dusnka,9 kiaacc,
dI'AOY BO
MexaHndeckue BOIHEI. " o
2.2 3By 8 1 3 lNocynapcTBeHHbIi
y YHUBEPCUTET
MPOCBEIICHUS "
Hroro no paszneny 15

Pa3nen 3. DiaekTpoMarauTHoe moJjie

H JIEKTPOMATIrHUTHBIC BOJHBI

DNeKTpOMarHuTHOE
nomue u
3.1 6 2
JIEKTPOMArHUTHBIC
BOJTHBI
Htoro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
duzuka,9 kiacc,
3aKOHEI ®OI'AOY BO
4.1 |pacrpocTpaHeHUs 6 2 "T"ocynapcTBEHHBII
cBeTa YHHUBEPCUTET
npocsenieHus"
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®usmka,9 Knacce,

®I'AOY BO
JIMH3BI W ONTHYECKHE " o
4.2 6 3 lNocynapcTBeHHbIN
IPUOOPHI
YHUBEPCUTET
poCBeIIeHUs "
du3zuka,9 kiacc,
®I'AOY BO
Pasnoxenne  Oenoro " .
4.3 3 2 ["ocynapcTBeHHBIH
CBETa B CIIEKT]
YHHUBEPCUTET
npocBeeHus"
Wroro no pazueny 15
Pa3znen 5. KBaHTOBBIE ABJIEHHUSA
®u3mka,9 knacce,
Ucnyckanue u OI'AOY BO
5.1 |mnoruomenue cBeta |4 1 "T"ocynapcTBEHHBII
aTOMOM YHHUBEPCUTET
MpOCBEIIEeHUS "
du3zuka,9 kiacc,
®I'AOY BO
CtpoeHue  aTOMHOIO " .
5.2 6 1 lNocynapcTBeHHBIN
spa
YHHBEPCUTET
npocBeleHus"
du3zuka,9 kiacc,
®I'AOY BO
5.3 | AnepHble peakiuu 7 1 1 "T"ocymapcTBEeHHBII
YHHBEPCUTET
MPOCBEIICHUS "
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
IToBTOpEeHne 151
6.1 0000mmenne 9 5
coziepKaHus Kypca
¢u3uky 3a 7-9-i1 kiacc
Hroro no pazneny 9
OBILIEE  KOJIMYECTBO 102 13 97
YACOB I10 ITPOTPAMME

66




