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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha JAESITENbHOCTHON OCHOBe. B mporpamMme mo ¢u3uke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[TporpamMMma 1o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma mo ¢Qusuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON
MOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (QHU3NUSCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HAay4HOro MeETojJa
MO3HAHUA, TO €CTh CII0C00Aa MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 riaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBaHMUS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust ydeOHoOro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn MunucrepcrBa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyyenus Gpuankm:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/JIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU JIJISI Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MporpaMMbl 10 (U3WMKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUSI  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO roCyJapCTBEHHOTO JK3aMEHa o busnke.



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYeCKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHU. 3aKOH HMHEpUHMHU. B3auMoaelcTBHE Tell KaK NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBijieHne TBEPABIX TeJl, )KUAKOCTEH M ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIIyOWHBI. [ 'mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuUMHBI CylIECTBOBaHHS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPaTyphl.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBUE IJIaBaHMs TeIN: TUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpLICHUE paboTHI. Bunpl TeIUIoNepeaun:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHN TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUYeCKOro HalpsbKeHUs! BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUSA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTUs CKATOU NMPYKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa MIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padbOTHl CWIBl YIOPYrOCTH TIPU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaICHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrnonab30BaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yer B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlonmyuyeHune n300pakeHHI C MOMOILBIO COOUPAIOLIEH JTHH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paaMOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus u3nydeHus: pUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIEIOBAHUS



SIBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOI'O paszera peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢Gu3UMKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHUs HAIMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

PE3yIIBTATOB.

B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3yIbTaThl B

4acTH:

e 1) mMaTpMoOTH4ECKOr0 BOCIMTAHUA:

e - MPOSIBIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nuecKol HayKu;

e - I[EHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUHU OOIICCTBEHHO3HAYNMBIXH
ATUYCCKUX MPOOJIEM, CBA3aHHBIX C MPAKTHICCKUM MPUMEHEHUEM JTOCTHKECHUHN
busuky;

e - OCO3HaHUE BAXHOCTH MOPATHHO-ITUYECKUX MPHUHITUIIOB B JCATEIHHOCTU
Y4EHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE 3CTETUYECKUX KAYECTB (PM3MYECKON HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAaHHWE IIEHHOCTU (U3MYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHH, BaXKHEUIIIEH COCTaBISAIONICH
KYJbTYPHI;



- pa3BUTHE HAy4YHON JI0003HATEIBLHOCTH, HMHTEpPECa K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopmupoBaHus  KYJbTYPbl  3I0pPOBbSI W  IMOIHMOHAJIBLHOIO
0J1aroNnoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOoro oOpa3a »KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNIpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIOPTE, Ha JOpOrax, C SJIEKTPUUYECKUM U TEIUIOBBIM O00OpPYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSAX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHUE CBOETO IpaBa Ha
OIIUOKY U TAKOT'O ke MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B PEIICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COIIMAJIbHOM HAIpaBICHHOCTHU, TPEOYIOMIUX B TOM YHCIEe U (DUIUIECKUX
3HAHUI;

- UIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQEeCcCrid, CBI3aHHBIX ¢ (PUBUKOIL;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpHEHTAIMs Ha TNpPUMEHEHHEe (U3MUECKHX 3HAHWM I pelieHHs 3a7ad B
0o0JIacCTH OKpY’KaloIIeW Cpenpbl, TUIAaHUPOBAHMUSI TOCTYIIKOB U OIEHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEH CPeIbl;

- OCO3HaHME TI00AJBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM W MyTel HX
pelieHus;

8) aganTanum K M3MEHSOIIUMCH YCJIOBHAM COLMAJILHON W NPHPOJTHOMH
cpeabl:

- TMOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUM HCCICIOBAaHUN U
MPOEKTOB (PU3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTHX;

- TIOBBIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

- TOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIUpOBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bl O (PU3NIECKUX O0BEKTaX U SIBJICHUSAX;

- 0CO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUK W KOMIICTCHTHOCTEH B 00J1acTH
busuky;

- TUTAaHUPOBAHUE CBOETO PAa3BUTHSA B NPUOOPETCHUH HOBBIX (HHU3UYECKUX
3HaHUM;

- CTpeMJICHUE aHAJTM3UPOBATh U BBISIBISITH B3aMMOCBSI3H TIPUPOIBI, 00IIIeCTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

- OIIEHKa CBOMX JCHCTBHM C Y4YETOM BIIMSHHS HAa OKPYXKAIOLIYI0 Cpexdy,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUM.



METANIPEJAMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS TpOTpaMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE ICHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJIbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHaBJIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIACCU(pUKALMU, OCHOBAHUS AJIs
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAEMbIX (aKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SBICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYEHUU (PU3NIECKUX
SIBJIGHUU U MPOLIECCOB, JIeJaTh BBIBOJBI C MCIIOJNBb30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTAaTh TMIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3nYecKou
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIECHUs, BBHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKue 1elCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIIOKHBIN
bU3MYeCKUl IKCIIEPUMEHT, HEOOJBINOE WCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCJICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (U3HUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATNOIOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IIPUMEHSTDH PA3JINYHbIE METO/bl, HHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orbope uMHGOpPMAIMU WIM JAHHBIX C y4€TOM MPEAJIOKEHHON y4ueOHOM
¢uznueckoil 3a1auu;



aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHGPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHOpMallMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

B XO0/Ie OOCYXJACeHHs y4yeOHOro Marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKa3bIBaTh WJICW, HALICJICHHBIC HA PEIICHHUE 3aJadyd U MOJJEpKaHuE
OJ1arokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXIEHUSI C CYXICHUSIMHU JPYTUX YYACTHUKOB
uanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3HIIMIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
yOJIUYHO MPEJICTABISATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OMBITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOU JE€ATEIIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh poiav, OO0CYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIbKUX JIFOJCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUI0 U KOOPJAUHUPYS CBOM JIEUCTBUA C JIPYTUMU
YJieHaMU KOMaH/bl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENbHO C(POPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyalMsIX, TPEOYIOIINX
JUTSL pelieHns (GU3IeCKUX 3HAHUM;

OPUEHTHPOBATHCSI B  PA3NMMUYHBIX MOAXOAAX TMPHUHATHS  peIIeHUi
(MHOUBUYyaJIbHOE, TPUHSATHE DPELIEHUS B TPYMIE, MPUHSATHE pelleHUi
IpyIIIoN);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pellieHus! (PU3NMUeCcKOl 3aJaun HIn
IUTAHAa HUCCIIEJOBAHUSA C Y4ETOM HMEIOIUXCSI PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MIPEAJIaraeMble BApUaHThl PELLICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3NYECKOTO UCCIECOBAaHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAaHOBJICHHBIX OHIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHUSM,

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnH (PU3NUECKUX 3a]1a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEIMETHBIE PE3YJIbTATDBI

K xonIy o0yuenus B 7 KkJacce rpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3NYECKHME W  XUMHYCCKHE  SIBJICHUS,
HaOMOIeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIIBI (U3NUECKUX
BEITUYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemiecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIMIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuyath siBneHus (Auddy3us, TEIOBOE IBIKEHHUE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE JBWKCHHUE, HWHEPIUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallicHUs, Tepenada JaBJICHUS TBEPABIMUA TeEJIaMH, J>XHIKOCTIMH H
razamy, arMocepHoe JaBJCHHME, IUIAaBaHWE Tell, MPEBpallCHUs
MEXaHUYECKON SHEPTruu) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOe SBJICHHUE;
pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX  (U3MYECKUX  SBICHUA B
OKpY)XalIlleM MHUpe, B TOM 4YucCie (pU3MUecKHe SBICHUS B TPUPOIE:
IpPUMEPHI IBMKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B JKUBOW W HEXKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIHSHHE
aTMOC(EPHOTO JTaBJICHUS HA >KMBOW OpPraHW3M, IUIABaHHUE PhIO, phIUuaru B
TeJe YeJIOoBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, HUCIIOIL3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,



yTh, CKOPOCTb, CPEHSS CKOPOCTh, CUJIAa YIPYTOCTH, CHJIA TSHKECTH, BEC
Tena, CWIa TPEHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHWYECKas pabdoTa, MOLUIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(G(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass M TOTCHIMAJIbHAS SHEPTus), MpPU OMHUCAHUHU MPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMICTBa Teiy, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruM, NpPU HSTOM [aBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH NPUYUHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOHM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumars pacy€THhe 3amaud B 1—2 JEUCTBUS, HCIONB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4 3alIUCBIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEHIMTh IPU OMOIIH
(bu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh U UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MAacCChl Telna,
o0bEMa, CHUIIBI U TEMIEPATypbl C UCHOJIB30BAaHUEM aHAJIOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;



IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CUIIbI
TPEHUsI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN TeEI
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTpYyXEHHON YacTH Tella M OT IUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUI
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4€OHOrO MCCIEAOBaHUA, coOUpaTb YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHCHUMOCTH (DM3MUECKUX BEJIHYMH B BHUJIEC
IOpEJIOKEHHBIX TaONull U TpaduKOB, AENaTh BBIBOJBI M0 pe3ysbTaTaM
UCCIIEIOBAHMUSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT TMOJE3HOTO eHCTBUS
IOPOCTBIX MEXaHU3MOB), CIleAys NPEJIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMeTp,
phIYar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOAOIPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, aApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0pallieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;

OCYIIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS



3HAHUM W NyTEM CPAaBHEHUSA pPAa3JIMYHBIX WMCTOYHHUKOB BBIJCIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (pU3MUECKOro coAepikaHMs, CIPaBOYHbIE MAaTE€pHUaJIbI,
pecypcsl cety MIHTepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEpKAHUsI, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOUIECHHsS O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaMOTHO MCHOJIb30BATh
U3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUUICHUE IIPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HUCCIEIOBAHUN pacupelessiTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paszinuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHe, TeIuionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Terionepeaavya (TEeTIonpPOBOAHOCTb, KOHBEKIIUS, W3JIYYEHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
M0 OINKCAHMI0 MX XapaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SABJICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUECKUX SBICHUN B
OKPYXAaIOIeM MHpEe, B TOM dHCIe (U3NYECKHE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SBICHHUS B MPUPOJE,
KpUCTaUlbl B Tmpupoje, usnydenue ConHIla, 3amep3aHue BOJOEMOB,



MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, dJICKTPHUECKUE
SBIIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYIIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, HUCIOIb3YS
(¢u3nyecKkue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUIABJICHUS, YJeNbHAs TEIJIoTa MapooOpa3oBaHus, YJENbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MAIllMHbI, OTHOCUTEJIbHAs BIIAXKHOCTH BO31yXad, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, DJIEKTPUYECKOE HAIpPsDKEHUE, COIPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BellecTBa, paboTa U MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYHMH, OO003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(¢u3NYeCKyl0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETHYECKOW TEOPHUH
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma AJis ydacTKa LEeMNu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMs DHEpPrud, IPHU HTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMl NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEUCTBUA, MCHOJB3YS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSl 3a/ladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7add, BbIOMpaTh 3aKOHBl U (OPMYJIBI,
HEOOXOuMbIe A €€ pelIeHHs, MPOBOAMTH pPAcu€Thl U CpPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(u3NYECKUX METO/OB, MCIONb3Yys ONMCAHUE HCCIIEJOBAHMSI, BBIIEIATH



IPOBEPSAEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpSJKa
IIPOBENICHUSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusi MpPU HIITYYEHHH OT I[BETa U3JIydaromle (IMOTJIONIAOIIEei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3al[sl MarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHuTOB, JEHUCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENSl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEpsieMbIE MPEATNONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSAMbBIE  WU3MEPEHHS  TEMIEPATypbl,  OTHOCHTEIbHON
BJIQXHOCTH BO3/yXa, CHJIbBI TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJOrOBBIX NPHOOPOB U JATUMKOB (PU3MUECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH,
IPOBOUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYHUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TONEPEYHOTO
CEYEHMS U YEJIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  [POBOJHMKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IMApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NUeCKUX BeaU4MH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEysl MPEII0KEHHON WHCTPYKLIHH, U
BBIUMCIISTh 3HAUCHHE BEJINYUMHBI,

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBl JEUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE



pUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUUECKHE
PEIOXPAHUTEH, YIICKTPOMArHHUT, SIEKTPOABUTaTEIb IIOCTOSTHHOTO TOKA),
UCIIONB3YSl 3HAHMSI O CBOWCTBaxX (DM3MUECKHUX SIBICHUN W HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUUYECKUE YCTPOWCTBA U H3MEPUTEIbHbIE
npuOOpel 1O CXeMaM © CXEMaTHYHBIM PHUCYHKaM  (JKHUJIKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUraTeNb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;

e TMPUBOAWTH TpHUMEpPHl (HaXOAWTh HWHPOPMAIMIO O  TIPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpefie;

e OCYHIICCTBIIAITh TMOWCK WHPOpMAMu (U3HUECKOTO COACPKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJIIETCS POTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

e HCIOJB30BATh MPH BBHIMOIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3Mdeckoro - coiepXaHus, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl cetu HTepHeT, BiaaeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co37aBaThb COOCTBEHHbIE NMUCbMEHHbIE U KpaTKHUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHUsi, B TOM 4YHCJIEe MyOJMYHO TPEACTABIATH pPE3yIbTaThl
MPOCKTHOM WJIM HMCCIIEOBATEIBCKON NIEATETLHOCTH, TP 3TOM TPAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COIIPOBOXAATh BHICTYIUJICHUE MTPE3CHTAIINCIH;

e TIPU BBHINIOJIHCHUH YYCOHBIX TPOCKTOB M HWCCICIOBAHUN (DU3UICCKUX
MPOIECCOB paclpeAesisiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIICAUTH 3a BBHITIOJHEHUEM IJIaHa JICUCTBUM H
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBATh COOCTBEHHBIA BKJIaa B
NeATEILHOCTh TPYIIHI, BEICTPAaBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xoHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIONB30BAaTh TMOHATHUS: CHCTeMa OTCcu€Ta, MaTepHalbHas TOYKa,

TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aedopmalius



(ympyrasi, miacThuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CTHEKTpPbI UCIYyCKaHMs U TMOTJOLICHUs, anb(da, 0eTa- U ramMmma-u3JIy4deHus,
W30TOIIbI, SiFIEpHAsi SHEPTeTHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TEJl, PABHOMEPHOE IBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJl, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0OKEHUE OEJIOr0o CBETa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3JIyYEHUS ) IO ONMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIUBHI, ABUKEHUE TutaHeT COJIHEUHOUW CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE JIEWCTBHE BUIMMOTO,
yIbTPadUOIECTOBOTO U  PEHTITCHOBCKOTO M3IyYE€HHUH, €CTECTBEHHBIM
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAUMOAKTUBHBIX W3IyYEHUNH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3ndecKkue BENWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHE, MEPEMEILCHHE, IMyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TSKECTHU, YCKOPEHHE
CBOOOJHOTO TAJEHHUsl, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUANbHAs HHEPrusl Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLIHUAIIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KUHETUYECKAash DSHEpPrus, IOJIHAs MEXaHUYecKasi HSHEpPTrus,
NEepHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA



TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPEMIbl), PU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUSA,
OPUHLIMII CYNEPHO3ULMH CWUJI, NPUHUUI OTHOCHUTEIbHOCTU ['amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHNE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1IaroB C ONOpod Ha 2—3 M3YYEHHBIX CBOWCTBA (DM3UYECKUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omHMparIIMuecss Ha cucremy u3 2-3
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJaud 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PAcCUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(GU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEpsiIeMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh MOpPSIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB;

NPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKHX SIBICHUM WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJIC€OaHUH, MPSIMOJIMHEHHOE PacpOCTPAaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHSI MpeaMeTa B COOMpArOIICH
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 K30bITOYHOro Habopa



0o0OpylOBaHUS, ONHUCHIBATH XOJ  OMNbITAa U €ro  Pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHHS
(M3MepUTENBHOTO TPUOOpPA);

IPOBOAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, IEpHOJIa
KoJie0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yria
NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTb BBIBOJBI 110
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAIU3UPOBATH MOJIYyYEHHBIE PE3YNbTaThl C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEIO0, TOYEYHBIA HCTOUHHK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MTATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



e HCIOJB30BaTh CXEMBbI U CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
HOCTPOCHHS N300pakeHU B IUIOCKOM 3€pKajie U coOMparolei JInH3e;

e TPUBOAUTH MpUMEpHl  (HAXOIUTh HUHPOPMALKMIO O  MPHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEAHEBHOU
KU3HU 11 obecriedeHus1 0e30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 37I0POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY KaIOLIeH cpee;

e OCYHLIECTBIISAITh MOMCK UHPOpManuu (U3NYECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATEIRHO (OPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

e HCIOJIb30BaTh MPH BBINOJIHEHUH YUYEOHBIX 3a/laHUi HAyUYHO-TIOMYJIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepKaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
myOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON WIIM UCCIIEN0BATENbCKON
JESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ ydyéToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.

Ony61uKoBaHO
BK 3aByu Jlupexkrop Cosetnuk https://vk.com/deputy_director
Tenerpam https://t.me/zam dir



https://vk.com/deputy_director
https://t.me/zam_dir

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIEro MUPA
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.IlepBoHayanbHble CBeJeHUS 0 CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHue u B3aumMojieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4.CBeToBbIe IBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nesn 6.IloBTOpUTEILHO-0000 IIAI0IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA30OBAHUS

7 KIIACC

Kon

NPOBEPAEMOT0
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOIH MPOrPaMMbl OCHOBHOT'O 00111€r0
oOpa3zoBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iniuaTth SBJICHUA IO OIMMCAHHIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SBJICHUC

pacrio3HaBaTh NPOSIBIEHHE H3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4Hcle (U3UYECKUE SBJICHUS B
IpUpoJe, MpH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3aJady B
yueOHYy10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IpHU3HAKN)

(bu3MUYECKUX SIBICHUN

1.4

OINMCHIBaTh M3y4YEHHbIE CBOWCTBA Tel W (U3UYECKUE SIBJICHUS,
UCHOJNIb3YS (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUM TMPABUIBHO
TPAaKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYUH, MX
0003HaYeHHUsI M E€AUHMULBI (PU3MYECKUX BEIWYMH, HAXOIUTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYIO BEIMYUHY C
OPYTMMHU  BEJIMYMHAMH,  CTPOMTH  TIpapUKd  H3Y4YEHHBIX

3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA H
IpOoHECChl, HCIIOJIB3YysA HU3YYCHHBIC 3aKOHbLI, IpPHW I3TOM [JaBaTb
CJIOBCCHYHO (I)OpMy.TII/IpOBKy 3aKOHa n 3alliuCbIBaTh €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

OOBSICHATH (PU3NIECKHE SIBIICHUS, IIPOIIECCHI M CBOICTBA TEIl, B TOM
yuciae M B KOHTEKCTE CHUTYAIMi NPaKkTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIBIATH TPUYUHHO-CIICIACTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHHe W3 | — 2 Jormueckux maroB ¢ omopoi Ha 1 — 2

M3YYCHHBIX CBOMCTBa (PU3UYECKUX SIBICHHUM, (PU3MUECKUX 3aKOHA




WA 3dKOHOMCPHOCTHU

1.7

pemaTth pacu€THble 3a1aun B | — 2 elCTBUS, UCIOJIb3Yys 3aKOHBI U
(dopmybl, CBS3BIBAIONINE (PU3MUECKUE BEIMYHMHBI: HA OCHOBE
aHajM3a yCIOBMS 3aJauyd  3allMChIBaTh KPAaTKOE  YCJIOBHE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (POPMYIBI M NPOBOAUTH
pacuéThl, HAXOAWUTH CIPABOYHBIC JaHHbIE, HEOOXOAMMBIE IS
peuieHuss  3a4ad, OLCHUBATH  PEATUCTUYHOCTH  IIOJY4YECHHOH

(bu3nYecKOil BETUYMHBI

1.8

1.9

1.10

1.11

1.12

1.13

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUThH MPU MOMOIIU
(U3MYECKUX METOAOB, B OINHUCAHWUU UCCIEIOBAHUS BBIACIATH
MpoBEpsieMOe  TMPEANoNoKeHHe  (TUMOTe3y), pa3iudarh U
HWHTEPIPETUPOBATH MOJYYCHHBIH pe3yabTaT, HAXOAUTh OLIUOKHU B

XO0/J€ oIlbITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUA WU
¢buznueckux CBOUCTB Tex: (GOpMyIHUpPOBATh IPOBEpsieMbIe
MPEANONIOKEeHUsI, COOMpaTh YCTAHOBKY U3  MPEII0KEHHOTO
o0opy/noBaHus, 3alUChIBaTh XOA ONbITa U (GOPMYyITUPOBATH

BBIBOIBI

BBITIOJIHATH MPSIMbIE U3MEPEHHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX U
U POBBIX NPUOOPOB, 3aUCHIBATh MOKA3aHUS IPUOOPOB € YUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU I

MPOBOJIUTHh HCCIEAOBAaHUE 3aBHUCHUMOCTH OJHOW (pu3nueckon
BEJIMYMHBI OT APYrOM C HCHOJB30BAHUEM NPSAMBIX HU3MEPECHUH,
y4acTBOBATh B TUIAHHUPOBAHUU Y4€OHOTO HCCIIEIOBAHUS, COOMpATH
YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIHEAYS MPEITI0KEHHOMY
IaHy, (QUKCHPOBAaTh pe3yJabTaThl TIOJYYEHHOW 3aBUCHUMOCTH
(U3MYECKUX BEIMYUH B BHJIE MIPEATIOKEHHBIX TaOIUI] U TPadUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCICAOBAaHNA

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEITUYUH, CIEAYs
MPEIVIOKEHHON HMHCTPYKLUHH: TP BBINOJIHEHUU W3MEPEHUH
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE

HCKOMOM BEITUYUHEI

coOmrolaTh TpaBWia TEXHUKH O€30macHOCTH Tpu  pabore ¢

n1abopaTOpPHBIM 000pyI0BaHHEM




1.14

yKa3bplBaTh IPUHLUNBI JEHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEPHU30BaThb IPHUHLMIBLI ACHCTBUS H3YYEHHBIX
pUOOPOB U TEXHUYECKUX YCTPOWCTB C HMOMOILBIO MX OIHUCAHHUSA,
UCTONB3ys 3HAHUS O CBOWCTBAaX (PU3MUYECKUX SBJICHUH U

HCO6XOI[I/IMBIC (1)I/I3I/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

1.16

MPUBOJUTL TPUMEPHl (HAXOAUTH HMHPOPMAIUIO O MpHUMeEpax)
MMPAKTUYICCKOT'O HUCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM i oOecmedeHus Oe30MacHOCTH MpH
oOpamieHun ¢ TpuUOOpaMU U TEXHUYECKUMH YCTPOUCTBaMH,
COXPAaHEHUS 3J0POBbS MU COOIIOACHHUS HOPM D3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpene

OCYILIECTBISATH OTOOP MCTOYHUKOB MH(popManuu B cetu MHTepHeT
B COOTBCTCTBHHM C 3aJaHHBIM IOWCKOBBIM 3allpoOCOM, Ha OCHOBC
MMEIOIUXCSA 3HAHUN U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHHUKOB
BBIACIATH I/IH(i)OpMaIII/HO, KOTOpas sABJIACTCA HpOTHBOpG‘-IHBOfI nJin

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHU U y4eOHBIX 3a1aHUI
Hay4YHOINIONYJISIPHYIO ~ JIUTEpaTypy (PU3MYECKOro ConAep KaHus,
CIIPaBOYHBIE MaTE€pHallbl, pecypcel cetu IHTepHeT, BlaneTh
NpuéMaMy  KOHCIIEKTUPOBAHMS  TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KpAaTKUE THCBMEHHbIE U  YCTHbBIE
cooOmieHnss Ha OCHOBE 2 — 3 UCTOYHMKOB HH(OpMaMU
¢u3nYecKoro cojepkKaHus, B TOM 4HcIe MyOJIMYHO JesaTh
KpaTKUe COOOIIEHHs O pe3yjabTaTaX IPOEKTOB WM Y4YeOHBIX
UCCIIEI0OBaHUM, MPU 3TOM TI'PAMOTHO HCIOJB30BaTh H3YYEHHBIN
MOHATUMHBIA  ammapar  Kypca  (GU3MKH,  CONPOBOXAATh

BBICTYIIJICHUC HpC3CHTaI_[HCI>'I

1.19

NpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB U  HCCIETOBAHHIA
pacmpeienaTh O00sI3aHHOCTH B TPYINIe B COOTBETCTBHH C
MOCTaBJICHHLIMM 3ajJauyaMH, CJICIWTh 3a BLINIOJHEHHEM IIIaHa
JIEMCTBUI, aJeKBaTHO OIICHMBAThL COOCTBCHHBIM BKJIaJ B
JIeATEILHOCTD CPYIIIIbL, BBICTPAUBATH KOMMYHUKAaTUBHOE

B3aMMO/ICIICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIINX




8 KVIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOT'O 00111€T0
o0pa3oBaHus

HCIIOJIB30BaTh MOHATHA

pasiiniaTth ABJICHHUA IO OMHUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIEHUE H3YYCHHBIX (U3MUECKUX SBICHUN B
OKpY)KaloIlleM MHpE, B TOM 4Hcle (U3UUECKUE SIBJICHUS B
IpUpoJe, MpH 3TOM MEPEBOAMTH IPAKTUYECKYIO 3aJady B
y4eOHYyI0, BBIIENATH CYIIECTBEHHBIE CBOWCTBA  (IIPU3HAKH)

(bu3MUYeCcKUX SIBICHUN

1.4

OIMCHIBaTh M3Y4YCHHbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS,
UCHOJIBb3YS (DU3MUECKHE BEJIIMYMHBI, IPU ONUCAHUM MPABUIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI  HCHOJb3YEMBIX  BEJIWYMH,
0003HaYeHHUsI M E€AUHULBI (PU3MYECKUX BEIMYHMH, HAXOIUTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYUHY C
OPYTMMHU  BEJIIMYMHAMH,  CTPOMTHh  TIpapUKd  H3YYEHHBIX

3aBHCHUMOCTEM Q)HSI/I‘leCKI/IX BCIIMYHH

1.5

XapakTepu30BaTh CBOWMCTBA Tel, (U3WUecCKHe SBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl W3YYEHHBIE 3aKOHbI, NPU HSTOM JaBaTh
CIIOBECHYIO  (OPMYJIUPOBKY 3aKOHa M  3alUCBhIBaTh  €ro

MaTEMaTUUICCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATH (PU3HUECKUE TPOIIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYyalluil IMPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAT NTPUYUHHO-CJIC/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHE
n3 1 — 2 jorumyeckux MmaroB ¢ nomoupo 1 — 2 H3y4eHHBIX
CBOWCTBAa (U3WYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pelarh pacy€THhIE 3a1a4u B 2 — 3 IEUCTBHUS, UCIIOIB3Ys 3aKOHBI U
(dbopMyIbl, CBsI3BIBAIONINE (U3MYECKHME BEIUYHMHBI: HAa OCHOBE
aHaJM3a yCJIOBUS 337a4M 3alMCBIBATh KPATKOE YCJIOBUE, BBISBIIATH
HEJOCTAaTOK JAHHBIX JJS PEIICHUs 3a/ladyd, BBIOMPATh 3aKOHBI U

(dbopMyIibl, He0OOXOIUMBIE Ui €€ pelIeHHs], TPOBOAUTH PAcU€Thl U




1.8

1.9

1.10

CpaBHHUBATh IIOJIYUYECHHOC 3HAUCHHUC (bHBPI‘ICCKOfI BCIMYHMHBI C

HU3BCCTHBIMU JaHHBIMU

pacro3HaBaTh MpPOOIEMbl, KOTOPBIE MOYKHO PEIIUTh MPU MOMOIIN
(GU3NYEeCKUX METOJOB, MCIIOJb3Ysl OIMCAaHUE HCCIIEAO0BaHUS,
BBIIETISATh IIPOBEPSiEMOE IIPENITI0JIOKEHUE, OLICHUBATh
IIPaBUIBHOCTh IOpPAJKA IPOBEICHUSI HCCIIEIOBAaHUS, J€J1aTh

BBIBOBI

MPOBOJIUTH OINBITHl IO HAOIIOJCHUIO (PU3MUECKUX SIBJICHUN WU
(¢u3nUecKnx CBOUCTB Tei: (OPMYIHMPOBATH  TPOBEPSICMbBIC
MPEIIOJI0KECHUs, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO

000py10BaHus, OMUCKHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBObI

BBIIIOJIHATE IPAMBIC U3MEPCHHA C HCIIOJB30BAHHWEM aHAJIOI'OBBIX
npuOOpoB U JATYMKOB (PU3UYECKUX BEIUYUH, CpPaBHUBATH
pe3yNbTaThl HW3MEPEHHH ¢ Y4ETOM 3aJaHHON  aOCOIOTHOM

IOIrpCIIHOCTHU

1.11

1.12

MPOBOAUTHh HCCIIEIOBAaHUE 3aBUCHMOCTH OIHOW (U3UYECKOM
BEJIMYMHBI OT JAPYrOl € HUCIOJIb30BAHUEM MPSIMBIX W3MEPEHUI:
TJIAHUPOBATh UCCIIEIOBAaHHE, COOMPATh YCTAHOBKY U BBIMIOJIHATH
W3MEPEHUs, CIeAysd NPeMIOKeHHOMY IUIaHy, (UKCHpPOBaATh
pe3ynbTaThl TMOJYYEHHOH 3aBUCMMOCTH B BHIE TaOIUI[ H

rpaduKoOB, J€IaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX  BEIUYUH:
IUIAHUPOBATh ~ M3MEpPEHHUs, COOMpaTh  AKCHEPUMEHTATbHYIO
YCTAHOBKY, CJHEAys MNPEIJI0KEHHON HWHCTPYKIMH, U BBIYHCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6JIIO,I[8.TB npaBujia TEXHUKU 0e30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, WCIONb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBICHHUH M HEOOXOIUMbIe

(u3nyeckre 3aKOHOMEPHOCTH
pacro3HaBaTh POCThIE TEXHUYECKHe  YCTpoiicTBa U
M3MEpUTENIbHBIE IPUOOPHI 110 CXeMaM M CXEMaTHYHBIM PUCYHKaM,

COCTaBJIAAITh CXEMBI JJICKTPUUYCCKUX ueneﬁ C ITOCJICAOBATCIIBHBIM H




1.16

nmapalyiCJIbHbIM COCAWMHCHUEM JJIEMCHTOB, pasjn4das YCIOBHBIC

0003HaYEHHS IIEMECHTOB SJICKTPHUYCCKUX Lernei

MPUBOJUTh TPUMEPHl (HAXOAUTH HWHPOPMAIUIO O MpUMEpPax)
NPAaKTHYECKOTO  HCIOJb30BaHUS  (PU3MYECKMX  3HAHUH B
MOBCEJJHEBHON KHM3HM s oOecrieueHHust O€30MacHOCTH TIPU
oOpamieHMn ¢ TpuOOpaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMs 3/I0pOBbS U COOJIIOACHUS HOPM 3KOJOIMYECKOTO

MOBEJICHUS B OKPYKAIOIIECH cpefie

1.17

1.18

1.19

1.20

OCYIIECTBIISTh MOUCK WH(pOpMAaNuu (PU3UIECKOTO COACpPKAHUS B
ceru MHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IMYTEM
CpaBHEHUS JOTIOJTHUTEIILHBIX WCTOYHHUKOB BBIJICIIATD
nHpOpMaIUI0, KOTOpas SBISETCS HPOTUBOPCUYMBOM WM MOXKET

OBITH HEJOCTOBEPHOM

WCIIOb30BaTh TMPHU BBHINIOJHEHUHM Y4YEOHBIX 3aJaHUNl Hay4YHO-
MOMYJISIPHYIO JTUTEpaTypy GU3MUECKOTO CONIEP:KaHUs, CIIPAaBOYHBIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiIageTh NpUEMAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHusl HHpoOpMaMU U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/1aBaTh COOCTBEHHBIC THCHBMEHHBIE ¥ KpaTKHE YCTHBIC
cooOmieHus, 06001mas MHGOPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB
(U3HYECKOTO COJEpIKAHUs, B TOM YHCIIe TyOIHYHO MPECTABIIATH
pe3yNbTaThl MPOEKTHOW WM HMCCIEAOBATEIbCKON NeATeIbHOCTH,
MpU O3TOM TPaAaMOTHO HCIIOJIb30BaTh HM3YYEHHBIA MMOHATHITHBIN
anmapaT  Kypca  (U3HKH,  CONPOBOXKIATh  BBHICTYIUICHHE

Mpe3eHTalnen

IpU  BBIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HCCIETOBaHHM
(U3NYECKUX TPOILIECCOB paCHpeaessaTh O0S3aHHOCTH B TpYIIE B
COOTBETCTBMM C IIOCTAaBJIECHHBIMU  3ajJayaMH, CIEIUTh 3a
BBITNIOJTHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHPOBATh €T0, aJIeKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTH TPYIIIBL,
BBICTPAMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, IPOSBIIAS

TOTOBHOCTD pa3peiaTh KOHQIUKTHI

9 KUIIACC



Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

1.4

pasiinydaTth ABJICHHA IO OIMMHMCAHUIO MX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSIBICHHE H3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM uuciie (U3NYECKHUE SBICHUS B
IpUpoJie, IpU 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3a7ady B
y4yeOHYyI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA  (IIPU3HAKH)

(bu3HYECKUX SIBICHUN

OIMCHIBaTh M3Y4YECHHbIE CBOWCTBA Tel U (U3NYECKHUE SIBICHUS,
UCTONB3ys (DU3MYECKHE BEIMYWHBI, MPU OINWCAHUU MPABUIHHO
TPAaKTOBaTb  (PU3MUECKUH CMBICI  HCHOJb3YEMBIX  BEJIWYMH,
0003Ha4YEeHHUsI M EAUHMULBI (PU3MYECKUX BEJIMYMH, HAXOAUTh
(GopMyIbl, CBA3BIBAIOLIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C
OPYTMMH  BEJIIMYMHAMM,  CTPOMTHh  TIpaQUKH  H3Y4YEHHBIX

3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIIMYHH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBA TECII, (I)I/BI/ILICCKI/IC SABJICHUA H
MMpOoHECChbl, HCIIOJIB3YysA HU3YYCHHBLIC 3aKOHbLI, IpPW I3TOM [JdaBaTb
CJIOBCCHYHO (1)OpMy.TII/Ip0BKy 3aKOHa n 3alliuCbIBATh €ro

MaTEMaTUYCCKOC BBIPAKCHHUC

OOBACHTH (PU3NUYECKHUE TTPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh TTPUYUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE
U3 2 — 3 JOTMYECKHX IIaroB C MOMOIIbI0 2 — 3 H3YYCHHBIX
cBOMcTBa (U3HUECKUX SABJIEHUHM, (PU3MUECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIE 3a/a4M (OMHMpAIOIIMECcs Ha CUCTeMYy U3 2 — 3
YpaBHEHHI1), HWCIONB3Ys 3aKOHBI W (OPMYIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUA 3a7au
3alMCBIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIONIME WIIN
nU30BITOYHBIC  JTaHHBIE, BBIOMpPATh 3aKOHBI M (HOPMYIIHI,

HEOOXOIUMBIC [IJISl PEIICHUs, MPOBOJUTH Pacdy€Thl U OIICHUBATH




PEATUCTUYHOCTD IMOJIYYCHHOI'O 3HAYCHUA (bHSHqCCKOﬁ BCJIIMYHUHBI

1.8

PacCIIO3HaBaTb HpO6J'I€MBI, KOTOPBIC MOXHO PCHIWTH IIPHU IMOMOIIHN
(1)I/ISI/I‘I€CKI/IX MCTOAOB, HCIOJIB3yd  OIMKMCAHUC  HUCCIICIO0BAaHUA,
BBIACIIATE IIPOBEPIACMOC IIPCAIIONO0KEHHUE, OICHUBATD IIPAaBUJIBHOCTD
nopsaaka MMPOBCACHUA HUCCICA0OBAHMA, JCJ1aTb BBIBOJbI,

HMHTEPHPETUPOBATH PE3YyIIbTaThl HAOIIOICHUN U OIBITOB

1.9

MPOBOJIUTH OMBITHl MO HAOTIONEHUIO (U3MUECKUX SIBICHUN WU
(GU3MYECKUX CBOMCTB TEJI: CaMOCTOSATENIBHO COOMpPATh YCTAHOBKY
13 U30BITOYHOrO Habopa 000pYyIOBAaHMUS, ONMCHIBATh X0 ONbBITa U

€T0 PE3yJIbTAaThlI, q)OpMy.]'II/IpOBaTb BBIBOJbI

1.10

1.11

MPOBOJIUTh TPU HEOOXOTUMOCTH CEPHIO TPSAMBIX H3MEPEHHIA,
OTIpeNieisAs CpeHee 3HaueHHe M3MepsieMOol Beln4ynHbI (POoKycHOe
paccTositHue coOuparolel JTMH3b1), 000CHOBBIBATH BHIOOP crioco0a

U3MEPEeHUS (M3MEPUTEIHHOTO MpUdopa)

IIPOBOJUTH MCCIIEJJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C
HCII0JIb30BAHUEM IIPSIMBIX N3MEpEHUN: IUIAHUPOBATH
HccleI0BaHue, CaMOCTOSITENIbHO coOuparb YCTaHOBKY,
(buKcupoBaTh Pe3yNbTaThl NOIYYEHHOW 3aBUCUMOCTH (PU3HUYECKUX
BEIMYUH B BHJE TaOMUIM TrpapuKoB, JAeiaTb BBIBOABI IO

pe3yjibTaTaM HCCICAOBaHUA

1.12

1.13

1.14

NPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX  BEIMYUH:
IUIAaHUPOBaTh ~ M3MEpPEHUs, COOMpaTh  AKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJIHATH WM3MEPEHUs, CIIeays IMPEII0KEHHON
WHCTPYKLWHU, BBIYHACIATH 3HAYCHHE BEJIMYMHBI U AHAIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATBl € Y4YETOM 3aJaHHON IOTPEIIHOCTU

N3MEPEHUIN

CO6JIIO,I[8.TB npaBujia TEXHHUKHU 0€30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJIETIeH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPIOE TeNo, TOUYECUHBIH
VWCTOYHMK CBETA, JIy4, TOHKas JUH34, IUIAHETApHAs MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO sApa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U

TEXHUYECKHUX YCTPOWCTB C OMOPOM HA WX OMHMCAHUSA, UCIONb3Ys




1.16

1.17

1.18

1.19

1.20

1.21

3HaHUS O CBOMCTBax (bHBI/I‘leCKI/IX SBIICHUN U HCO6XOI[I/IMBIC

¢dusnveckre 3aKOHOMEPHOCTH

HCIIOJB30BAaTh CXEMbBI MU CXCMATHYHLIC pI/ICYHKI/I I/I3y‘-ICHHBIX
TEXHUYECKUX  YCTPOKMCTB,  HM3MEPHUTEIbHBIX  NPUOOPOB U
TEXHOJIOTHYECKUX  TPOLECCOB  MPU  PEHICHHH  Y4eOHO-
MPAaKTHYECKUX 3aJa4, ONTHYECKHE CXEMBI JUIS IOCTPOCHUS
M300paKeHUH B IIIOCKOM 3€pKaJie ¥ COOMpAIONIeH THH3e

[PUBOAMTH TMPUMEPHI (HAXOAWTH HHPOPMAIMIO O MpUMEpax)
HpaKTHqGCKOFO HNCITOJIb30BaHU (1)I/I3I/I‘~IGCKI/IX 3HaHI/If/’I B
[IOBCEHEBHON KM3HHM s oOecreucHuss O€30MacHOCTH IIpU
oOpamieHuu ¢ TpuUOOpaMHU U TEXHUYECKUMH YCTPOUCTBaMH,
COXpaHCHHS 3I0POBbS M COOJIIOAEHHS HOPM HSKOJIOTHYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISTh MOUCK MH(MOpMANUU (PU3NIECKOTO COACPNKAHUS B
cetu UMHTepHeT, caMOCTOATENbHO (HOPMYIUPYS MOUCKOBBIN
3a1poc, HaXOAUTh ITYTH OIPENEICHUs] T0CTOBEPHOCTHU MOJIy4YEHHON
nH(pOpMaLUK HA OCHOBE MMEIOIIUXCS 3HAHUHM U JOMOIHUTEIBHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh IPU BBIMNOJHEHUM YYEOHBIX 3aJaHuil Hay4HO-
MOMYJISPHYIO JIUTEPATYPY (PU3NUECKOTO COAEPIKAaHUS, CIIPAaBOYHbIE
MaTepuaibl, pecypchl ceTu VHTepHeT; BiaxeTe mnpuéMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMALMM U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

co37aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE HMH(pOpPMAIUU M3 HECKOJIbKUX HMCTOYHUKOB (DHU3HUECKOTO
collepKaHusl, MyOMMYHO TPEACTABISATH PE3YyIbTaThl MPOCKTHOMN
WA HCCIIEIOBATENBCKOW JIESITENBHOCTH, IPU 3TOM I'PaMOTHO
WCMOJIb30BaTh HW3YYCHHBIM MOHATHUHBIN ammapar Hu3y4aeMoro
paznena GU3MKH U COMPOBOKIATh BHICTYIUJICHHE MPE3CHTAIMEH C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

MpU  BBIIOJIHEHUH  y4YEOHBIX TPOEKTOB U  HCCIETOBAHHIA
(hU3UYECKUX TPOIIECCOB PACTIPENEIATh OOS3aHHOCTH B TPYNIE B
COOTBETCTBMM C TIOCTABJICHHBIMU  3aJa4yaMH, CJIEAUTh 3a
BBHITIOJTHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHUPOBATh €ro, aeKBaTHO

OLICHUBATh COOCTBEHHBIN BKJIal B ACATCIBHOCTL T'PYHIIBL,




BBICTpanBaTb KOMMYHUKaATHBHOC BBaHMOHeﬁCTBHC, IIPOABJIIAA

TOTOBHOCTb pa3periath KOH(PIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon

pasaejaa 3JIEMECHTA

HpOBepﬂeMLIe IJIEMEHTHBI COAECPKaAaHUSA

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEIO MHUPA
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1.2

1.3

®u3nka — Hayka O Mpupoje. SIBIEHUS TPUPOJIBI.
Ou3nyecKkue SBICHUS: MEXaHWYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BenWYMHBL 3mepenune ¢u3ndeckux
BenuunH. Pusnueckue mnpubopsl. IlorpemHocts

n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL

EcrectBeHHOHAYUYHBIN METOJ MO3HAHUS:
HaONloJIeHWe, TOCTaHOBKa HAYYHOTO  BOMpOCa,
BBIJIBKEHUE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE

THUIIOTE3, 00BsICHEHHE Ha6JIIO,ZLaeMOFO SABJICHUA

1.4

1.5

Onucanue (I)I/I3I/I‘leCKI/IX SBJICHMH C IIOMOIIBIO

MoJelIen

[IpakTuueckue padbOTHI:

##HPar##H13mepenne paccTosHUH.
#H##Par###113mepenne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MaJIbIX TEll.
##HPar##H#13mepenre TemnepaTypsl IpU  TTOMOIIU

KUJKOCTHOTO TEPMOMETpPA U AATUHKA TEMIIEPATYPBI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2 2.1

##HPar###CTpoeHune BeliecTBa: aTOMbl U MOJIEKYJIBI,
ux pasmepsl. OIBITHI, J0Ka3bIBAIOIUE TUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#HH##Par### ] pmkenre dactur, BemectBa.  CBs3b




2.3

CKOPOCTH JIBW)KEHHMSI YacTHUI[ C TEMIIepaTypou.
BpoynoBckoe nBmxenue, Tuddy3us
B3anmMopeiicTBre YacTHUI] BELECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

2.4

2.5

2.6

##H#Par### ArperatHble COCTOSIHUS BEIIECTBA:
CTpOEGHHE  Tra30B,  JKMIKOCTeH M TBEPIBIX
(kpucTtayjuinueckux) Ted.  B3auMocBsI3b  MEXIY
CBOWCTBAMM  BELIECTB B  pa3HbIX  arperaTHbIX

COCTOAHUAX U UX aTOMHO-MOJIeKy.HﬂpHI)IM CTpOGHI/IGM
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue padbOTHI:

#H#Par###0neHka 1uaMeTpa aTroMa METOAOM PsJIOB
(c ucrosib3oBanmeM (hortorpadmii).

#AAPar###0neITel M0 HAOMIOLEHUIO  TEIUIOBOTO
pacIIMpeHus ra3oB.

H#HAH#Par#H###OnbITEl 10 OOHAPY)KEHUIO JNEUCTBUSA CHUI

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunveckoe JIBUKCHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE IBUKEHUE
#H##Par####Ckopoctb.  CpemHsisi  CKOpPOCTb  TIpH
3.2 HEpPaBHOMEPHOM JIBH>KEHHMH. Pacuér myTu u BpeMeHHU
JIBUKEHUS
SIBnenue nHepuuu. 3aKoH nHepuuu. B3aumoneiicraue
3.3 TEJd Kak NPUYMHA U3MEHEHHUS CKOPOCTH JIBHXKCHMS
Ten. Macca kak Mepa HHEPTHOCTH Tejia
34 #H#Par###] inotHocTs BertecTBa. CBS3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00BEMA BEIecTBa
3.5 Cuila KaK XapakTepUCTUKA B3aUMOJICHCTBUS Tell
38 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
' TTOMOIIIBIO JUHAMOMETpPA
H#HH##Par####Bnenue taroreHus u cuna Tsoxectu. Cuia
3.7 TSOKECTH Ha  JIpyrux IUilaHetax. Bec  Tena.

HeBecomocTh




3.8

3.9

Cuna tpenus. TpeHHe CKOJBbXKEHHSI U TPEHUE MOKOSL.
Tpenue B IpUpOAE U TEXHUKE
#HH#Par####Cnoxxenue Cuj, HANpPaBJICHHBIX MO OAHOU

npsMoil. PaBHoiecTBYOIIAs CUIT

3.10

3.11

3.12

[IpakTuueckue padbOTHI:

OmnpenenieHHe CKOPOCTH PaBHOMEPHOTO JBMYKCHHUS
(mapwika B OJKHIKOCTH, MOJIEIH JIIEKTPUIECKOTO
aBToMOOMIII M Tak gainee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHUs Opycka WIH IIapuKa TI0
HaKJIOHHON TuiockocTd. OmnpeneneHue IUIOTHOCTH
TBépHoro  tema.  OMBITBL,  JEMOHCTPHPYIOIIHE
3aBHCUMOCTh PACTSDKEHUS (IedopManuu) MpyKUHbBI
OT TIPHJIOKEHHOUW CHIIbL. OTBITHI, JEMOHCTPHPYIOIIHE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBLKCHHS OT Beca Teja

U XapakKTepa COIMPUKACAIOIINXCS IIOBEPXHOCTEN

@usnyeckue SABICHUS B PUPOAC: IPUMEPBI IBUKEHUS
C Ppa3sIUYHBIMU CKOpPOCTSMU B KMBOM U HEKHUBON
MIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE
Texnuueckue YCTPOWCTBA: JAHAMOMETD,

IIOAUINITHUKH

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

Hasnenue TBEpaoro Tena. CrnocoObl YMEHBUICHUS U

YBEIIMYCHUS TaBIICHUS
JlaBneHue Traza. 3aBUCHMOCTb JaBJICHMS Ta3a OT
o0BEMa, TeMIepaTypbl

[lepenaua naBmeHUs TBEPIBIMU TEIAMH, KUIKOCTIMHU

u razamu. 3akoH Ilackans. [IHeBMaTHYECKHE MAITUHBI

4.4

3aBUCHUMOCTh JIaBIIEHUSI JKUJIKOCTH OT TIyOWHBI.
I'mapocratnyeckuii  mapamokc. CooOmaromnuecs

COCYbI. FI/I,Z[paBHI/IquKI/IC MEXAaHU3MBI

4.5

Atmocdepa 3emnm U aTtMochepHOe JaBIEHHE.
[IpuunHbBl CcyliecTBOBaHUS BO3AYIIHONW OOOJOUKH
3emun. OmneiT Toppuueinnu. 3aBUCUMOCTh

aTMoc(epHOro NaBieHUS OT BBICOTHI HaJ YPOBHEM




Mops

4.6

4.7

Wzmepenune atmocdeproro mapnenus. [Ipubopsr mis
M3MEPEHUs: aTMOC(EPHOTO TABICHUS

JlelicTBUE KHUIKOCTH M Ta3a Ha TMOTPYKEHHOE B HHUX
Teno. BertankupBaromias (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOJIE OT
o0béMa TOrpyXKEHHOW B JKUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYOIIEH
Ha Telo, MNOrpyXkEHHOe B JKUIKOCTb. I[IpoBepka
HE3aBHCHUMOCTH BBITAJIKMBAIOIIICH CHUIBI,
JEHCTBYIOLEH HA TEJIO B >KMJIKOCTH, OT MacChl TeJa.
OMBITHI, JIEMOHCTPUPYIOIITNE 3aBUCHUMOCTh
BBITAJIKMBAIOUIEH CHJIbI, ACHCTBYIOLIEH Ha TEJlO B
KUJKOCTH, OT 00bEMa TOTPYKEHHOH B KHUIKOCTH
YyacTH Telda W OT  INIOTHOCTH  JKUJIKOCTH.
KoncTpynpoBanue apeomerpa uiam KOHCTPYUPOBAHHUE

JIOJIKM U OTIpEZEIIEHUE €€ rpy30I0AbEMHOCTH

4.10

®dusnueckue  SABJICHUS B NOPUPOAE:  BIMSIHHUE
aTMOocepHOTO JaBJEHUS Ha IKUBOH OpraHu3M,

IJIaBaHUE PBIO

411

TexHuyeckue ycTpoiicTBa: COOOINAONIUECST COCYIBI,
YCTPOMCTBO BOAOMPOBOJIA, THAPABIMYECKHIN IIpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM

HacocC, apCoOMETpP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexanunueckas pabota

5.2 Mexanuyeckas MOITHOCTb

£ 3 IIpocTble MeXaHH3MBI: pblYar, OJIOK, HAaKJIOHHAs
' TUTOCKOCTH. [IpaBmito paBHOBECHsI ppryara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY

9.5 «30710TOC  TpaBWIO» MexXaHuUKd. KoapduuueHt




5.6

IIOJIE3HOT'O I[CﬁCTBPIH MEXaHU3MOB. HpOCTBIC
MCXaHHU3MBbI B 6BITy U TCXHHUKCE
HOTGHHI/I&JIBHaSI SHECpruu TCJIa, IMMOAHATOrO0 Hag

3eMiéi

5.7

5.8

Kunernueckas sneprus

[Tonnas mexaHnudeckasi HEprus. 3aKOH U3MEHEHHS U

COXpaHCHUA MEXaHUYEeCKOH OHEPIrun

5.9

[IpakTuueckue pabOTHI:

#H##Par#H##Onpenenenue paboTbl CHIIBI TPEHUS IPHU
PaBHOMEPHOM JBUKEHUU Tella MO TOPU30HTAIbHOU
nosepxHoctu. MccnenoBaHue ycllOBUH PpPaBHOBECHS
pbryara. Msmepenune KIIJ[ HakIOHHON IJIOCKOCTH.
N3yuenne 3akOHa  COXPAaHEHUS  MEXaHUYECKOH

QHCPIUHn

5.10

5.11

dusznyeckue SBICHUS B npupoAc: pblHaru B TCIIC

YeJI0BeKa
TexHuueckue yCTpOWCTBA: pbl¥ar, IOJIBMKHBIA U
HEMOJBIKHBIM  OJOKHM, HAaKJIOHHAas  IUIOCKOCTD,

IMPOCTBIC MCXAHU3MEI B 6I>ITy

8 KUIACC

Kon Kon
pa3nena 3JIeMEeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

OCHOBHBIC TOJIOKCHUS MOHGKynSIpHO-KHHCTH‘-ICCKOﬁ
TCOpHUU CTPOCHHA BCIICCTBA. Macca wu pa3MEpLL
MOJICKYIL. OHBITLI, MOATBCPXKAAIOIIUE OCHOBHBIC

MTOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOW TEOPUHU
Mogenu TBEpHOro, KHUIKOTO U Ta3000pa3HOrO
COCTOSTHUHI BEIICCTBA. Kpucrannmueckue "

aMmopdHbIC Tea

6.3

OOBsicHEeHHE CBOWMCTB Ta30B, KUIKOCTEH U TBEPIBIX




Tel Ha OCHOBE HOJIOKEHNN

MOJIEKYJIIPHOKMHETHYECKON TEOPUH

6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemnoBoe pacHIMPEHHUE U CKATHE
6.6 Temneparypa. CBsi3p TemMmeparypsl CO CKOPOCTBIO
' TEIJIOBOTO ABM)KEHUS YaCTHII
Buytpennsis ~ sHeprus.  CrnocoObl  U3MEHEHUs
6.7 BHYTpPEHHEH >HEepruu: Terionepenaya U CoOBEpIleHUE
paboThI
6.8 Bunbt TeIIOTNepeIavuu: TETIOMPOBOIHOCTb,
. KOHBEKIIMSI, U3ITy4YeHUE
KomnuectBo TemioTel.  VYaenbHas TEMIOEMKOCTb
6.9
BEIIIeCTBa
TernmooOMeH W TEIIOBOE paBHOBECHE. YPaBHEHHUE
6.10
TEIUI0BOTo OanaHca
5.11 [[naBneHue W  OTBEpACBaHUE KPUCTATUTMUECKUX
' BEIIIECTB. Y IebHAas TEIUIOTA TIJIaBICHUS
[TapooOpa3oBanue u KoHAeHcaus. Vcnapenwue.
612 Kunenue. VYnaenpHas Ttemiota mapooOpa3oBaHMs.
' 3aBUCHUMOCTh TEeMIIepaTypbl KUIIEHUS oT
aTMoc(hepHOTro naBiIeHHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Mpuammner  paboTel  TemnoBbix aBurareneit  KITJ]
6.15 TEIUIOBOrO JBUTraTeiss. TeIIoBbIE [OBUTATEId |
3alIUTa OKPYKarolel cpeibl
3aKOH COXpaHEHUsS M TPEBpPAILCHUS HHEPTUU B
6.16
TETJTOBBIX MTPOIIeccax
[TpakTudeckue pabOTHI:
6.17 H#HHHPar###0nbITel IO OOHAPY)KEHHIO NEHCTBHS CHII

MOJIEKYJISIPHOTO TPUTSKESHHUS.




H#HAH#Par###0nbITEl 110 BBIPALMBAHUIO KPHUCTAJUIOB
IIOBAPEHHOM COJIM WIX caxapa.

#HHHPar###0OneITEl 10 HAOJIOAEHUIO  TEILIOBOIO
pacuIMpeHust ra30B, >KUJIKOCTEH U TBEPIBIX TeJl.
###Par#H##0npenenenue  IaBiIeHMs — BO3dyXa B
OaJIJIOHE MITPHUIIA.

H#HH##Par###OnbpIThI, TEMOHCTPUPYIOIINE 3aBHUCUMOCTD
JABJICHUS BO3/lyXa OT ero o0bEéMa U HarpeBaHUs WU
OXJIAXKICHUSI.

###Par#t#1 Iposepka TMIIOTE3BI JIMHENHON
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  KUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  W3MEHEHHMs]  BHYTPEHHEH
SHEPTUU Tella B PE3yJIbTaTe TeIuIonepeaadyn u paboThl
BHEIITHUX CHUII.

###Par##ccnenoBanue sSBICHUS TEMIOOOMEHa MpHU
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###Onpenenene  KOJIWMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJON TpH TEIIO00MEHE C HarpeThiM
METATTMYECKUM LUTUHAPOM.
#H##Par###OnpeneneHue  yAeIbHOU  TEMJIOEMKOCTH
BEIIECTBA.

###HPar#t#ccnenoBanue mpoiecca UCapeHusl.
H#HH#Par###Onpenenenue OTHOCUTENbHON BIaKHOCTH
BO3/IyXa.

#H##Par###OnpeneneHue yAeIbHON TETIOTHI

IJIaBJICHUS JIbAA.

6.18

dusuyeckue SBIECHUS B MPUPOJE: IMOBEPXHOCTHOE
HaTSDKEHME W KaNWUIApHBIE SIBJICHUS B MPUPOJIE,
KpucCTaJliel B mpupone, usnydeHue CouHua,
3aMep3aHue BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHue

pOCHI, TyMaHa, UHEsl, CHeTa.

6.19

TexHudyeckue yCTpPOMCTBA: KaWLIAPBL, IIPUMEpPHI




UCIIOJIb30BaHUS KpPHUCTAJLIOB, KHUJKOCTHBIN
TEPMOMETp, JAaTUYUK TEMIIEpaTypbl, TEPMOC, CHCTEMA
OTOIUIEHUs] ~ JIOMOB, THUIPOMETpPBI, ICHUXPOMETP,

napoBasi TypOHHa, JBUTAaTEIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

Onexkrtpusauuss Teil. J[Ba poxa  AJNEKTPUYECKUX

7.1
3aps0B
B3aumoneiictBue 3apspkeHHbIX Ted. 3akoH Kynona
7.2 (3aBHCUMOCTb CHJIBI B3aUMOJICICTBUS 3apsKEHHBIX TeEll
OT BEJIMYMHBI 3apAT0B U PACCTOSHUS MEXKY T€JIaMH )
DnexTpuueckoe noJe. HanpspokéHHOCTb
7.3 anekTpuyeckoro nousid.  IlpuHnun — cynepnozunun
AJIEKTPUUYECKUX TOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 IIEKTPUYECKUI 3aps. Crpoenue aToMma.
ITpoBOAHVKY U TUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYeCKU TOK. YCIOBUS  CYIIECTBOBaHUS
. AIIEKTPUYECKOT0 TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKa
JleficTBUSI ~ DJEKTPUYECKOTO  TOKa  (TEIUIOBOE,
1.7 XUMHYECKOE, MAarHUTHOE). OIJIEKTPUYECKHIl TOK B
KUAKOCTAX M razax
- Onektpuueckas uenb. Cuna TOKa. DIJIEKTPUUYECKOE
. HaIpsDKEHNE
29 ConpoTusieHue MIPOBOIHHKA. VY nensHoe
. COIPOTUBIICHUE BEIIECTBA
7.10 3akon Oma 11 yJacTKa 1enu
ITocnenoBarenbHOE M MapalieIbHOE COEIMHEHHE
7.11
IIPOBOJHMKOB
210 PaboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH

Jxoyna — Jlenua




DJEeKTpUYECKUE LIEMH U MOTPEOUTENN SICKTPUIECKOM

13 sHepruu B ObITy. KopoTKkoe 3aMbIkaHue
[TocrossHHBIE MarHuTHL. B3anmoneiicteue
7.14
MOCTOSIHHBIX MarHUTOB
MarnutHoe mnose. MaruuTHoe moje 3eMiId U €ro
7.15
3HAYCHHE JIJIs1 KU3HU Ha 3emiie
216 OnbiT Opcrena. MarHuTHOE MOJE BJIEKTPUYECKOTO
' Toka. [I[ppuMeHeHne 371eKTPOMarHuTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
217 DNEeKTpOoBUTATETD IIOCTOSIHHOTO TOKa.
' Hcnonp30BaHue 3JE€KTPOJBUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIOPTE
Onpitel  @apages. SIBneHue  3JIEKTPOMATHUTHOU
7.18
uHaykuuu. [Ipasuno Jlenna
DIIeKTPOreHepaTop. Crnioco6sl MOJTy4CHUS
7.19 ANEKTPUYECKON  DHEPruu.  DIJIEKTPOCTAHIIMU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTiueckue paboThI:
OnbITel 1O  HAOMIOJEHUIO  AJICKTPHU3ALUU  Tel
WHIYKIWEW U MIPU COIPUKOCHOBEHUH.
HccnenoBanue AEMCTBUS 3IEKTPUUYECKOTO TMOJIA HaA
MIPOBOJIHUKY U TUDJIEKTPUKH.
COopka u mpoBepka pabOTHl AIIEKTPUYECKOW IETH
MOCTOSIHHOTO TOKA.
7.20 W3mepeHue U peryJImpoBaHHUEe CUIIbI TOKA.

N3mepenne u peryampoBaHue HaPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILIETO
4yepe3 PpEe3UCTOp, OT CONPOTUBIEHUS PE3UCTOpA U
HaIIpSDKEHUsS Ha PE3UCTOPE.

OnebITHI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTUBIIEHUS NTPOBOJHHUKA OT €0

JJIMHBI, IJIomanaun MOICPCUYHOTO CCUCHUA u




7.21

Marepuana.
[IpoBepka mpaBuia CIOXKEHUS HANPSKECHUN NpU
MIOCJIEIOBATEIbHOM COEJUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwia Ui CHJBI  TOKa  IpH
napajuieIbHOM COCIMHEHUU PE3UCTOPOB.
Omnpenenenrie  pabOTBl  DJIEKTPUYECKOTO  TOKa,
uaymero yepes pesucrop. OnpeneneHue MOUTHOCTH
ANEKTPUYECKOTO TOKA, BBIAEISEMON Ha PE3UCTOpE.
HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, HIYILIETO
yepe3  JIaMIIOYKy, OT HampspKeHUs Ha  HEM.
Onpenenennie KIIJ[ narpeBarensa. HccnenoBanue
MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB
pu UX OOBEOUHEHUM U pasfeneHuu. VccnepoBanue
JIEUCTBUSL  DJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
cTpenky. OnbIThl, JTEMOHCTPUPYIOLIME 3aBHCHUMOCTb
CHJIbI B3aMMOJICHCTBHS KATYIIKA C TOKOM U MarHuTa
OT CWIbl TOKa M HaNpaBleHUs TOKAa B KaTyIIKe.
N3yuenue nelicTBUS MArHUTHOTO TMOJIS HA TPOBOJHUK
¢ TokoM. KoHcTpyumpoBaHue u wusydeHue paboOThI
BIEKTPOABUTATESA. H3mepenne KIIJg
AJIEKTPOJIBUTATEFHON  yCcTaHOBKH.  OMNBITBI  TIO
HCCIIE0BAHUIO SBIICHUS 3J€KTPOMAarHUTHOM
WHIYKIWW: UCCJIEIOBAHUE W3MEHEHUN 3HA4YeHHUs W

HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnyeckue SBICHUS B NPUPOJE: DIEKTPUUECKUE
SABIICHUS B arMocdepe, dIIEKTPUUECTBO IKUBBIX
OpraHM3MOB, MarHuTHOe TMojie 3eMiH, Japeiid
MOJIFOCOB, POJb MArHUTHOTO TMOJIA JUISl KU3HU Ha

3CMHC, MOJIAPHOC CUAHUC

7.22

TexHuuecKkre yCcTpoCTBa: AIEKTPOCKOMN, aMIIEpPMETP,
BOJIBTMETP,  PEOCTar, CYETYUK  DIEKTPUYECKOU

SHEPIHUH, JIEKTPOOCBETUTEIILHBIE pudopHI,




HarpeBaTelbHbIE  DJEKTPONPUOOpPHl  (TIpUMEpHI),
IIEKTPUYECKUE TPEJOXPAHUTEIH, DJIEKTPOMArHMT,
AJIEKTPOABHUraTelb IOCTOSHHOIO TOKa, TI'eHepaTop

IIOCTOAHHOI'O TOKa

9 KUIIACC
Kon Kox
[TpoBepsieMbIe 7IEMEHTHI CONEPIKAHHS
pasznena AIIEMEHTA
MEXAHUWYECKMUE ABJIEHUA
Mexannyeckoe nBMKeHME. MarepuanbHas TOYKa.
8.1 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKECHUS
8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKCHHE
###Par#H#HepaBHoMepHOE IIPSAMOJIMHENHOE
8.4 nBkeHue. CpenHsisi 1 MTHOBEHHas CKOPOCTh Teja
NP HEPAaBHOMEPHOM JIBM)KCHUHT
VYckopenne.  PaBHOYCKOpEHHOE — NPSAMOJIMHEHHOE
85 JIBIDKEHUE
8.6 #HH#HPar###CoOoHOoe anenue. OnbIThl [anumes
8 ###HPar###PaBHOMepHOE IBUKEHUE IO OKPYKHOCTH.
8.7 Ilepuon u yacrorta oOpaiienus. JInnelHnas u yrimonas
ckopocTH. LleHTpocTpeMHUTEIBHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeloToHa
8.9 Bropoii 3akon HeroroHa
8.10 Tperuit 3akon HeroToHa
8.11 HiHPar#t#H## [puHIMIT CYTIEPIIO3UITUN CHIT
8.12 Cwia ynpyroctu. 3akoH ['yka
#HH#Par###Cuna TpeHus: cujla TPEHUs CKOJIbXKEHHS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
#H##Par###Cuna TSHKECTH M 3aKOH BCEMHPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS




JBwxenne t1uaHer Bokpyr Connna.  Ileppas

515 KOCMHYEcKast CKOpocTb. HeBecoMoCTh 1 meperpys3ku
816 PaBHOBecMe MaTepualbHOM TOYKH. AOCOIIOTHO
' TBEPJIOE TEIIO
#H##Par###PaBHoBecue TBEPAOTO Tela c
8.17 3aKpEIUIEHHOW OChIO0 BpamieHus. MOMEHT CHIIBI.
LenTp TsKECTH
Nmnynec Tenma. M3meHenwe wumnynbca. Mmmynse
8.18
CHJIBI
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 H#HHH#Par###PeakTBHOE NBIKECHUE
8.21 Mexanndeckas paboTa U MOITHOCTb
892 Pabota cun TsokectH, ynpyroctd, TpeHus. CBs3b
' SHEPTruu 1 paboThI
893 [ToreHnuanbHass 5SHEpPrust Teja, MOJHATOrO Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKATON NPYKUHBI
825 #H##Par###Kunernueckas sHeprusi. Teopema o
' KUHETHYECKOW SHEPTUU
HH#HPar###3axon COXpaHEeHUs MEXaHUYECKON
8.26
SHEPTUU
[TpakTrueckue paboThI:
OmnpeneneHve cpenHel  CKOPOCTH  CKOJBbKEHUS
Opycka WM JBWXKCHHS IIapuka [0 HAKIOHHOM
wiockocTd. OnpeneneHre yCKOpPEeHus Tena IpH
PaBHOYCKOPEHHOM  JIBKCHHHM IO  HAKJIOHHOH
TUIOCKOCTH.
8.27 HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHM IIpU

PaBHOYCKOPEHHOM  JIBIDKEHHH 0e3  HadaJbHOMU
CKOPOCTH.

IIpoBepka rumoTessl: €CIM NP PAaBHOYCKOPEHHOM
JBIO)KEHUU 0€3 HauyaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME

MPOMCIKYTKHU BPCMCHU OIMHAKOBLI.




HccnenoBaHue  3aBUCUMOCTHM  CHJIBl  TpPEHUS
CKOJIB’)KCHHA OT CHJIBI HOPMAJIBHOI'O0 JOaBJICHUA.
Omnpenenenve Kodp@UIHUEHTa TPEHUS CKOJIBKEHUS.
Onpenenenue xE€cTKOoCcTU TNpyxkuHbl. OnpeneneHue
paboThI CUJIBI TPEHUS NPU PABHOMEPHOM JBUXKEHUU
Tena o TOPU30HTAJILHOMN MIOBEPXHOCTH.
Onpenenenue paboThl CHIIbI YIIPYTOCTH MPH MOABEME
rpy3a C HCHOJIBb30BAHMEM  HENOJBUXKHOIO U

IIOABHUIKHOTI'O 0J10KOB

®duznyeckue SABICHUS B npupoac: IIPHIIMBbBI H

8.28 OTIWBEI, JBWKeHUe IntaHeT COJHEYHOU CHCTEMEL,
PEaKTHBHOE JIBH)KCHHE KUBBIX OPTaHHU3MOB
8.99 TexHu4yeckne yCTpPOMCTBA: CIMAOMETP, JATYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHUYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KOJIeOaHWW: Tepuoj, YacToTa,
aMIUIATY1a
MareMaTnyeckuii ¥ TIPYXKUHHBIA ~ MasATHUKHU.
9.2 [IpeBpamienre  »Hepruv  MpU  KojeOaTelbHOM
JBIKEHUU
0.3 3aryxatomue Konebanus. BeiHyXkaeHHbIe KoeOaHusl.
' Pe3zonanc
Mexannueckue BonHbL. (CBONCTBA MEXaHMUYECKHUX
BOoJiH. IIpomonbHble M monepedyHsle BOJHBL. JlJIMHA
9.4 BOJIHBI W CKOpOCTb €€  pacHpOCTPAHEHHS.
Mexanuueckue  BOJHBI B TBEPAOM  Tele,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 WNudpa3Byk U yIbTpa3ByK
[TpakTyeckue paboOTHI:
0.7 Omnpenenenne dYacTOTBl W TEpUOAa  KOJeOaHMit

MATEMAaTHYCCKOIO MassiTHHUKaA.

Omnpenenenne 4YacTOTBl M TepUoAa  KoJeOaHMi




HPY>KUHHOI'O MasiTHUKA
HccnenoBanue 3aBUCUMOCTH Iepuoja KojeOaHui
IOJBEIIEHHOI0 K HHUTU TIpy3a OT MJUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuoja KojeOaHui
IPY)KUHHOIO MasiTHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBUCUMOCTH  Ilepuoia  KonebaHuil  rpysa,
IOJBEIIEHHOI0 K HUTH, OT MacChl I'py3a U KECTKOCTU
NpYyXUHBL.  VI3MepeHne yCKOpeHHs CBOOOJHOTO

naacHus

®duznyeckue SABICHUSA B Opupoac: BOCIIPHATHUC

9.8 3BYKOB >KHBOTHBIMH, 3€MJICTPSACEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHAMH, 3XO
9.9 TexHu4eckue yCTpPOWCTBA: 3XOJIOT, HCIIOIb30BAHME

yJBTPa3ByKa B ObITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHbBI
101 DJEeKTPOMarHUTHOE  TOJNE.  DIIEKTPOMarHUTHBIE
' BOJIHBI. CBOICTBA 3JIEKTPOMATrHUTHBIX BOJIH
10.2 [IIkana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoza csera. CKopocTh cBerTa.
' BonHoBEIE cBOMICTBa cBETA
[TpakTyeckue paboOTHI:
10.4 N3yuenne CBOMCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO Tene(oHa
®dusnueckue SBIEHHS B IMPHPOJE: OHUOIOTHYECKOe
10.5 JNeiCTBHE  BUAMMOIO,  yIbTPaQHOJETOBOIO U
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue yCTpOICTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH TSI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBast monens cBera. MIcTOUHMKM cBETa
11.2 [IpsAMonMHENHOE pacCIPOCTPAHEHUE CBETA
113 Orpaxenne cBera. [lmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
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114 [Tpenomnenue cBera. 3akOH IPEIOMIIEHHUS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckas cucrema Qoroarmnapara, MUKpOCKONa U
' TeJecKomna
117 I'ma3 kak onruuyeckas cucrema. biaM3opykocTs H
' JAJIbHO30PKOCTh
Paznoxenue Oenoro cBera B cHekTp. OIBITHI
11.8 Herotona. CrioxkeHHE  CHEKTPAJIbHBIX  IIBETOB.
Hucnepcus csera
[TpakTyeckue paboTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa’kKe€HHs CBETOBOTI'O JIyya OT yIJja MajeHus.
##HPar#H#113yuenne XapakTepUCTUK H300pakeHus
IpeaMeTa B INIOCKOM 3epKaje.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOIO Jy4ya OT yrja IMaJeHus Ha
119 TPaHHULIE «BO3/1YX — CTEKJIO.
' #i#Par###lonyuenne n300paXeHUl € TMOMOILIbIO
coOMparoIel TUH3HI.
#HH#Par###Onpenenenue (QOKyCHOro paccTOSIHUS U
ONTUYECKOI CUJIbI COOMpAIOIIEeH JTUH3BI.
HHHPar###ONBITH IO pa3sIoKEeHUI0 Oenoro cBera B
CHEKTD.
HHH#Par###OnbIThl IO BOCIPUATHUIO 1IBETA MIPEIMETOB
IIpH UX HAOIIOJAEHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnyeckue siBIEHUA B Npupoae: 3atMeHnus CoaHia
11.10 n JlyHpl, 1nBeTa Tel, ONTUYECKUE SBICHUA B
atMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue  ycTpoWcTBa:  OYKH,  IEPUCKOI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
191 OneiTel Pe3epdopna u mmanerapHass MOJETb aToMa.
' Mogens aroma bopa




12.2

12.3

12.4

125

HCHYCKaHI/Ie U TIOIJIOIICHUE CBE€TAa aTOMOM. KBaHTEI.

JInnelyaTeie CIIEKTPBI

PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3mydeHHs
Crpoenne aromuHoro sapa. Hyxionnas wMoxenb
aTOMHOTO spa. M30Tomsl

PannoaktuBHbIC [IPEBPALLECHHUS. Ilepuon

nojrypaciajga arToOMHBIX SAIOEP

12.6

12.7

Snepuble peakuuu. 3aKOHBI COXpPaHEHUS 3apsI0BOTO
1 MaCCOBOTO YHCEI
DOHeprusi CBsi3U aTOMHBIX siiep. CBsI3b MacChl U

OHCPIun

12.8

12.9

12.10

Peakumu cuHTE3a UH JCIICHUS AAEp. HctouHukmu

sHeprun CoJiHIA U 3BE3]T

Snepnas oHepreruka. JledcTBUE pPaaMOaKTHBHBIX

I/ISJ'IyLIeHI/Iﬁ Ha )XUBBIC OPraHU3MbIL

[TpakTiueckue pabOThI:

HaOnroneHue CIUIOIIHBIX M JMHEHYATBIX CHEKTPOB
U3ITy4EHUs.

HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUH YaCTHILIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).

W3mepenue painoakTuBHOro hpoHa

12.11

@usnueckue SBICHHUS B IPUPOAEC: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHYECKHE  JIy4H,
PagOAKTUBHOE U3JIyYEHHME IPUPOJIHBIX MHHEPAJIOB,
JIEMCTBHE PaJUOAKTUBHBIX M3JIYYEHHM Ha OpPraHU3M

YCJI0OBCKAa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHVBHIyaJIbHBINA JO3UMETp, Kamepa Bunbscona

MPOBEPSAEMBIE HA OI'D ITO ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI



Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
TpeOoBaHUSA NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (UMK B HAYYHOM KapTHHE MHpa;
c(OPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU
CBSI3M M TIO3HABAEMOCTH SIBJICHUI IPUPOJIbI, O POJIU HKCIIEPUMEHTA
B (usmke, o cucremooOpaszyrouieii poiau (QU3UKK B Pa3BUTHU
1 €CTECTBEHHbIX HAyK, TEXHHUKHM W TEXHOJOTuH, 00 HBOJIOLUU
(u3HYECKUX 3HAHUH M UX POJIH B IIEJIOCTHON €CTECTBEHHOHAYIHOMN
KapTUHE MHpa, O BKJIQJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE  IPOIECCOB

OKpYyKaromero Mmupa, pa3BuTHC TEXHUKU U TEXHOJOT Ui

3HaHUSA O BUAAX MaTepuu (BELIECTBO U MOJIE), O JABMKEHUM KaK
criocobe CyIIEeCTBOBaHMS MaTepuu, 00 aTOMHO-MOJIECKYIISIPHOM
TEOPUM CTPOEHUs BEIECTBa, O (hPU3MUYECKOW CYIIHOCTH SIBJICHUHN
IpUpoAbl  (MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX H
2 KBAaHTOBBIX); YMEHHE pa3iuyaTh SBJICHHUS MO ONHMCAHUIO HX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3MUECKOEe SBJICHHE; YMEHUE PACIO3HABATH MPOSBICHUE
M3Y4YEHHBIX (PM3UYECKUX SBJICHUI B OKPY)KAIOIEM MHpPE, BbLACISASA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Brnanenue ocHOBaMHM MOHSATHUHHOIO amnmnapara U CUMBOJUYECKOTO
sI3pIKa (PU3MKH U MCTIONB30BAHKUE UX JJIs PEIIeHUs YUeOHBIX 3aaY;
3 yMEHHE XapaKTEepU30BaTh CBOMCTBA Tell, (pU3WUYECKHUE SIBJICHUS U
MPOLIECCH, HCMONB3yd (yHIaMEHTAIbHBIE W OMIUPUYECKHE

3aKOHBI

YMeHue ommuchiBaTh H3y4eHHBIE CBOMCTBa Tesl M (pU3MUEcKHe

4 SIBIICHUSI, UCTIONB3YsI (PU3NUYECKUE BETUIHHBI
Bnagenne ocHOBaMM METOAOB HAyYHOTO MO3HAHHUS C Y4YETOM
coOmoieHnst  TpaBWJI  O€30MacHOTO  Tpynaa:  HaOMIOACHHUE
. (bU3MUECKUX SBICHUIA:

YMEHHE  CaMOCTOSITEIbHO  COOMpaTh  SKCHEPHUMEHTAIHHYIO
YCTAHOBKY M3 JaHHOro Habopa 00OpyAOBaHMS IO WHCTPYKIIHH,

OIMMChIBATHL XOJ  OIbITa W  3allUChIBAaTb €TI0  PE3YyJIbTAaThI,




(GbopMyIMpOBATH BBIBOABI;

MNPOBCACHUC IIPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYUH: YMEHHME IIJJaHUPOBAaTh HU3MEPEHUs,, CaMOCTOSTEIbHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIIHH,
BBIUUCIIATh 3HAUYEHHUE BEJIMYMHBI M aHAIU3UPOBATh IOTYYEHHBIE
pe3yiabpTaTel € YYETOM 3aJaHHOM IIOTPEIIHOCTH PE3YJbTAaTOB
U3MEPEHHUI;

MNPOBCACHUC HCCIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ;
CaMOCTOSITENIbHO COOMpaTh H3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
IIpOBOAWTD HUCCIICIJOBAHUEC 110 HHCTPYKIMH, MpeaACTaBIATb
MIOJTyYEHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TaOJIUI U
rpadUKoOB, YYWUTHIBaThb [OIPEUIHOCTH, J€JaTb BBIBOABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmaHue XapakTepHbIX CBOMCTB  (DU3MYECKUX  Mojeje
(MarepuanbHas TOYKa, aOCOJNIOTHO TBEPLOE TENO, MOJIEIU
CTPOEHHMS I'a30B, )KUJIKOCTEN U TBEPABIX T, MJIAHETApHAsT MOJIEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOIO S7jpa) U yMEHHE MPUMEHSTh

UX JUIsl 00bsICHEHNS (PU3HUECKUX MPOIIECCOB

YMenue o0bACHATh PU3NUECKHE POLECCH U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUW IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIICICTBEHHBIC
CBSI3U U CTPOUTH OOBSICHEHUE C ONOPOM Ha M3y4yeHHbIE CBONCTBA
(bu3nuecKux sBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTHU U

MOACIHN

YMenue pemate pacu€THble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCTIONB3Ysl 3aKOHBI W (OpMyIbl, CBsI3bIBAIOIIKME (HU3UISCKHE
BEJIMYMHBI, B YAaCTHOCTH, 3aIIUCHIBATh KPATKOE YCJIOBHUE 3aJauH,
BBISIBIIATh HEJIOCTAIONINE JAHHBIE, BRIOUPATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMbIe st €€ pelIeHHs, HUCIOIb30BaTh CIPaBOYHBIC
JTaHHbIE, TPOBOAUTH PACUYETHI W OLIEHUBATH PEATUCTHYHOCTH
MOJIYyYEHHOTO  3Ha4YeHWs  (U3MYECKOH  BETHYMHBI;  yMEHHE
OTIPENIETIATh Pa3MEPHOCTh (PU3MUECKOW BEIWYUHBI, TMOTYyYECHHOMN

IIpU PELICHUH 3a1a4U

YMenue XapaKTCPU30BaTh MNPHUHIHUIIbLI ,Z[GflCTBHH TCXHUYCCKUX

YCTPOMCTB, B TOM YHUCJIE OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX




TEXHOJIOTMYECKHUX MPOLECCOB 110 UX ONUCAHUIO, UCIIONb3Ys 3HAHUA
0 CBOWCTBaxX (PM3MYECKUX SBICHUNA M HEOOXOAWMBIE (PU3UUECKUE

3aKOHOMCPHOCTH
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VYMeHue WUCIONb30BaTh 3HAHMA O (U3MYECKHX SBJICHUSX B
MOBCEJJHEBHON KHM3HM s oOecrieueHHust O€30MacHOCTH TIPU
oOpamieHMn ¢  OBITOBBIMH  NpHOOpaMH W TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbS U COOJIIOJCHHUS HOPM
9KOJIOTMYECKOTO TOBEICHHUS B OKpYXKAIoLIeH cpele; MOHUMAaHUE
HEOO0XOMMOCTHU MPUMEHEHHSI JOCTIKEHUH (PU3UKU U TEXHOJIOTUI

IJIA palliOHAJIbHOI'O IIPUPOAOII0JJIB30BaHUSA

11

OneIT moucka, npeoOpa3oBaHusl M IpeAcTaBiIeHUs] HWH(opmauuu
(GU3MYECKOro CoJepkKaHUsA C MCIOJIb30BaHMEM HH(OPMAIIMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTHIA; yYMEHHE OLIEHUBATH
JOCTOBEPHOCTb MOIY4€HHON MH(POPMALUK HA OCHOBE UMEIOLIUXCS
3HAHUW M JIONOJHUTENIbHBIX MCTOYHHUKOB; YMEHHUE HCII0JIb30BATh
IpU  BBIIOJHEHUH Y4YeOHBIX 3aJaHM  HAayYHO-IOMYJISPHYIO
IUTepaTypy (PU3MUECKOro coAepkaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetu MHTepHer; BnajeHue 0a30BBIMH  HaBBIKAMU
npeoOpazoBanuss WUHPOpPMAIMU M3 OJHOM 3HAKOBOW CHCTEMBI B
JpYyTyl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE

COOOIIeHUsI HA OCHOBE MH(POPMAIIMH U3 HECKOIBKUX UCTOUHUKOB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

O 1O ®PU3UKE
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS

1 MEXAHUWYECKUE SABJIEHUA

11 Mexanuueckoe JBukeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS

PaBHOMepHOE U HepaBHOMepHoe ABMkeHHe. Cpenssis ckopocTtb. dopmyiia
1.2 JUTS BBIYMCIICHHS CPEIHEH cKopocTu: V = S/t
13 PaBHOMepHOE NpsIMOJIMHEHHOE JBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teja

OT BPCMCHHU B CJIy4aC PaBHOMCPHOI'O HpHMOHHHGﬁHOI‘O JBHUKCHUA:
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1.5

1.6

x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsl MPOEKLIUU CKOPOCTH, MPOCKIUU
MepeMeIICHUs, NyTH, KOOPJIMUHATHI IPU PABHOMEPHOM MPSMOJUHEHHOM

JIBUKCHUU

3aBHCHUMOCTh KOOpAuHAaThl TE€jla OT BPEMCHHU B CIydac PaBHOYCKOPEHHOI'O

HpHMOJ'II/IHef/'IHOI‘O JBHXCHUA:

S =v,, #1+a, *

(] [

q)OpMy.HBI AJId TPOCKOHH MEPEMCUICHUA, NTPOCKIUHU CKOPOCTHU W IPOCKIUU

YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHGfIHOM JBHUXCHHUM

2
5. (D) =0y, -r+ax-?.

U.\'('f) =Up, T4, L,

a,(r)=canst,

2 3

UIIL - Ul.'fL =2{II.5'1_
I'padyiky 3aBUCHMOCTH OT BPEMEHH ISl TMPOCKIUH YCKOPCHUS, MPOEKIHH
CKOPOCTH, MNMPOCKIUHU HNEPEMEIICHUA, KOOPAWHATBI IIPU PABHOYCKOPEHHOM

pr[MOJ'II/IHGI\/'IHOM JBUXKXCHUN

CBoOoanoe maaenune. Dopmynbl, ONMHUCHIBAIONINE CBOOOTHOE TMaJeHUE Teja
M0 BEPTHUKAIU (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH
3emnn). ['paduku 3aBUCMMOCTHM OT BpPEMEHM MJii NPOEKLHMH YCKOPEHWS,
MPOEKIIMU CKOPOCTH W KOOPAMHATHI MpPHU CBOOOJHOM TMAaJeHUU Tela M0
BEPTUKAIIU

CKOpOCThP PaBHOMEPHOTO ABWKEHUS Tela IO OKpYKHOCTH. HampasieHue
CKOpPOCTH.

®opmyiia 1Sl BBIYUCICHHUSI CKOPOCTH YEPE3 PANyC OKPYKHOCTH U TEPUOM

oOparieHus:
2nR
b=
T

HCHTpOCTpCMI/ITGHBHOC YCKOPCHUC. HaHpaBHCHI/IC HECHTPOCTPEMUTCIILHOT'O

ycKopeHusi. @opmyiia i1 BBIYUCICHUS YCKOPEHUS:

2

_uw
=R




®opmyina, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpaCHHUS:

ve L
T

Macca. [InoTHOCTB BE€IICCTBA. d)opMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH

_m

17 P77
1.8 Cuna — BektopHas gusnueckas BenuunHa. ClIoKeHHe CUIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHna:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI,
JEHCTBYIOLIEH Ha TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-F
Tpenne mokost U TpeHUE CKoJIbkeHus. Dopmyna AJiss BBIYUCICHUS MOIYJISI
CUJIBI TPEHUS CKOJIbKEHUS:
1.12 F_=u-N
p- K
Hedopmarus Tena. Ymopyrue u Heynpyrue aedopManuu. 3aKoH YIPyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
1.14

My - 1Mo
F=¢g. -1 _21

R




Cuna TspkecTH. Y cKopeHHe CBOOOJHOIO HaleHHs.

®opmya [yl BBIUACIEHUS CUIIBI TSXKECTH BOJIM3M MOBEpXHOCTH 3emiu: F =
mg.

JBrxenue manet Bokpyr Comnnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

1.17

1.18

1.19

Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYUHa.

=m0

Nmnynbe cucremsl Ten. M3menenune uMmirynbsca. IMITynbC CUiibl
3aKOH COXpaHEHUs UMITYJIbCa JJI 3aMKHYTOW CUCTEMBI TEJI:
D=0, +im, U, =const

PeaktuBHOE NBHXKEHUE

Mexannueckast padbora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=F5oosct

MexaHuuyeckas MOIIHOCTb:

n=4
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJI1 BBIYUCIICHUA

KUHETUYECKON DHEPIUH:

H!Uz
By

Teopema o knHeTHUECKOU YHEprun. Popmyra s BEIYMCICHUS
IIOTEHIMAJIbHOW DHEPIUH TEJIa, TIOAHATOrO

Hajg 3eMIIEH:

E,= mgh

Mexannyeckas SHEeprus:
E=E;.+E »

3aKOH COXpaHEHMsI MEXaHUYECKOM aHeprun. Popmya s 3aK0Ha

COXpPaHEHHUS MEXaHUYECKOI 3HEepPTUr B OTCYTCTBHE CUJI TpeHUs: E = const.




[IpeBpareHne MexaHU4YECKON YHEPTUH MTPU HATMYUU CUIIBI TPEHUSL.

ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABUIIO» MEXAHUKH.
Peruar. Moment cumer:M - FI.

VcaoBue paBHOBECHA pblyara:

M +M, +..=0

1.20
[ToxBwxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/I mpocThIX MeXaHU3MOB,
n= Anonesaas
A‘S&TII&"IH
JlaBneHue TBEpAOTO TeEma.
@opMyita 1 BBIYMCIICHUS 1ABJICHHs TBEPIOIO Tena:
_F
P= Gh
191 Jasnenue raza. ATMocepHoOe JaBlIeHHE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:
P=pg+ Dy
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna Uil ONPENECICHHS BBITAIKHUBAIOIIEH CHIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23
Fam =P8V
VYcnosue ruiaBanus tena. [ImaBanue cyoB 1 BO30yXOIUIaBaHUE
Mexannyeckue Kkoiie0aHWsA. AMIUIMTYAQ, TEPUOJ] W YacToTa KOJIeOaHUH.
194 dopmyna, cBA3bIBAIOLIAS YACTOTY U NEPUOJT KOJICOAHUI:
v=L
T
195 MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpameHue sHeprum Inpu
' KoJ1e0aTeIbHOM JIBUKEHUU
1.26 3aryxatomue Konebanus. Beinyxnennsie konedanus. Pe3onanc
Mexanunyeckue BOJHBI. [IpoaoIbHBIE U MTONIEPEYHBIE BOJHBL. [[11MHa BOJHBI U
1.27 CKOPOCTh pacIpOCTPAHEHHUs BOJIHBI:

h=v-T




1.28

3ByK. I'poMKoCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HA TPaHMILIE

IByX cpel. MHdpa3Byk u ylbTpa3ByK

1.29

1.30

1.31

IIpakmuyeckue pabomul

N3mepenue cpeaHell MIOTHOCTH BEILECTBA; apXUMENOBOM CHUJIbI; )KECTKOCTH
IPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIbXKEHNUS; Pa0OThI CUIIbI TPEHUS, CUIIbI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABIKEHHs OpYyCKa MO HAKJIOHHOW MIOCKOCTH;
yCKOpeHUsl OpycKa IpH JBUKEHHUU 110 HAKIOHHON IUIOCKOCTH; YacTOThl W
nepuoja KojieOaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl U Iepuoja
KoJle0aHUH MPY)XKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIEIO Ha
pplyar; paboThl CHUJIBl YIPYrocTH MpU MNOABEME Tpy3a C IOMOILBIO
HEMOJBM)XHOro 0JioKa; padOThl CHJIBI YIPYroCTH MNpH MOABEME Ipy3a ¢
IIOMOUIBIO MIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
4acTU Tejla U OT IJIOTHOCTH YKHMJIKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CHJIBI OT MaccChl TeJa; CHJIbl TPEHUS! CKOJIBXKEHHS OT CHJIbI HOPMAaJIbHOI'O
JaBJI€HUS M OT poJa TMOBEPXHOCTH; CHJIBI YIPYroCcTH, BO3HUKAIOIIEH B
NpYy)XHHE, OT CTENeHH AedopMaiy NpyKUHBI; YCKOpeHHs Opycka OT yria
HaKJIOHa HampapBisiolel; mnepuoga (YacToThl) KoJeOaHUI HUTSHOTO
MasTHUKA OT JUIMHBl HUTH; Nepruoja KoJieOaHui NpyKMHHOIO MasiTHUKa OT
Maccel TIpy3a M JKECTKOCTH NPYXKHUHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosieOaHWH HUTSHOIO MasTHHKAa OT Maccel rpys3a. IIpoepka

YCJIOBUS PABHOBCCHUSA pblUara

Dusuueckue A6NEHUS 8 npupode.‘ NpuUMEPLI ABHXKCHUA C PA3JINYHBIMHA
CKOpPOCTSIMU B J)KMBOH M HEXHUBOH npuponae, HeflCTBHC CHJIbI TpCHHA B
npupoaAc M TEXHHUKE, MPUIMWBBI U OTJIIMBBI, ABHXXCHHUC ILIAHCT Comaeuynon
CUCTCMbI, PCAKTHBHOC JABMXKXCHUC JKUBBIX OPraHU3MOB, pbIYaru B TCJIC
YCJI0BCKa, BIIUAHUC aTMOC(i)epHOFO JaBJICHHA Ha JKUBOI OpraHu3M, IJIaBaHUC
pLI6, BOCIIPHUATUC 3BYKOB JKHUBOTHBIMHU, 3CMIICTPACCHUC, ceiicMuUYecKue

BOJIHBI, HYHaMH, 5X0

Texnuueckue ycmpoiicmea: COUAOMETP, NATYUKU MOJOKEHHUS, PACCTOSAHUS U
YCKOpPEHUS, TUHAMOMETp, MOMIIUITHUKH, PAKeThl, pblYar, IMOJBWKHBIN U
HEMOJIBIKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOMIAIOIITUECS COCY/IBI, YCTPOHCTBO BOJOMPOBOA, THAPABINYECKUN Mpece,

MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, IXOJIOT,




HCIIOJIb30BAHHUC YJIbTPa3ByKa B 6BITy U TCXHHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHHUS
2.1 BemiecTBa. Mojenu TBEPAOTo, JKUIKOTO U Ta3000pa3HOTO COCTOSHUI
BeniecTBa. Kpucrammyeckue u amopHbie Tena
25 JIBmkeHue dactul BeliecTBa. CBS3b CKOPOCTH JBMIKEHMSI YacTULl C
' TeMieparypoil. bpoynosckoe aBmxenue, 1updys3us
2.3 CmauvBaHuE M KallWUISIPHBIE SIBJICHUS
24 TennoBoe paciupeHue u cxxaTrue
2.5 TennoBoe paBHOBeECHE
26 Buytpennss sneprusi. Pabota u Teruionepenaya Kak CrocoObl M3MEHEHHUS
' BHYTPEHHEHN HEPrUuu
2.7 Buapl Tenionepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KonuuecTBo TeminoThl. Y enbHas
TEIUIOEMKOCTbD:
2.8
O=cm(t,—1)
3aKOH COXpaHEHMs SHEPIUU B TEIUIOBBIX IpOIECCaX. Y paBHEHUE TEIIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenue n xonaeHcanus. MI3MeHeHue BHYTPEHHEH SHEPrUU B MPOILIECCE
210 UCIapeHHus M KoHAeHcauuu. KumeHwe S>KMIKOCTH. VYAenpHas TeIoTa
' napooOpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
[InaBnenne u kpucraumsanusd. l3MeHeHHMEe BHYTPEHHEH DOSHEpPruM IpHU
MJIABJICHUU U KPUCTAJUIU3AMU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:
212 " Q
m
213 BHyTpeHHs »HEprus cropaHusi TOIUIMBA. YJENbHAas TEIUIOTa CrOPAaHUS

tortuBa: ( = Q/m




2.14

2.15

2.16

[Tpununs! padoTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens

IIpaxmuyeckue pabomul

W3mepenne  ynenapbHOW — TEINIOEMKOCTM — METAUNIMYECKOTO  LWJIMHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOM KOMHATHOM TeMIIepaTyphl
(GuKCUpOBaHHON Maccbl, B KOTOPYIO OIyIEH HarpeTblii LWINHAD;
KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HATPETBIM LMIMHAPOM, IIOCIE OIyCKaHUs
€ro B BOJY KOMHATHON TEMIIEpaTyphl; OTHOCUTEIBHON BIAKHOCTH BO3.1yXa;
YACIBHOW  TEILUIOTHI  IUIaBIEHUsA JbAa. [ccimenoBanue  M3MEHEHUs
TeMIepaTypbl BOJbl MPU PA3JIMYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHA IpU

CMEUIMBAaHNUHU XOJIOAHOW U ropsue BOBL; IPOLECCa UCTIAPEHUS

DQusuueckue Aenenuss 8  npupode: TOBEPXHOCTHOE HATSDKCHHE U
KaNWUIIPHBIE SBJICHUS B TPHPOJC, KPUCTALIBI B IPUPOAE, H3ITyuCHHE
ConHna, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHHE pPOCHL,

TyMaHa, UHEA, CHCTra

2.17

Texuuueckue  ycmpoticmea:  KaNWULIPbl, TMPUMEPbl  UCHOJIB30BaHUS
KPUCTAJIJIOB, >KUJKOCTHBIA TEPMOMETpP, MJAaTUYUK TEMIIepaTyphbl, TEPMOC,
CHUCTeMa OTOIICHHUSI JIOMOB, TUTPOMETPHI, MICUXPOMETp, MapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXPAHCHUA IJICKTPHUICCKOT'0 3apdaaa

3.4

3.5

3.6

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO TI0JIA. HpI/IHLII/IH

CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

Hocurenu snektpuueckux 3apsaoB. [leficTBHE 3IE€KTpUYECKOro MOJsA Ha
aNeKTpuyecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH

[TocTtosHHBIN 35IeKTpUYECKU TOK. JleHCTBUS 3yekTpuyeckoro Toka. Cuna

TOKa. HanmeeHI/Ie.
I=g/t,U=A/

3.7

3JIGKTpI/I‘-I€CKOG COIIPOTUBJICHUC. YILGJIBHOG QJICKTPHUYCCKOC COMMPOTHUBIICHUC!
R =pl/S




3akon Oma ayis yuactka anekrpudeckon nenu: | = U/R

3.8
[TocnenoBarenbHOE COeIMHEHUE POBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,

3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
{{:U::I:;TIJJ:;R:%.
CMmenianHble COEIMHEHMS POBOIHUKOB
Pabota u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH J[xoynsa — Jlenua:

3.11 O=I"-R-t

312 OmneiT Opcrena. MarHuTHoe moje NpsSMOro NMpPOBOJHUKA ¢ TOKOM. JIMHMM
MarHMTHON MHTYKITUN

313 MaruutHoe 1oJie IOCTOSHHOTO MarHuTa. BzanMopaelcTBHE MOCTOSIHHBIX
MarHuToB

3.14 JleficTBHE MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM

3.15 OneiTel Dapanes. SIBneHune snekTpoMarHuTHON MHAYKIUK. [IpaBuno Jlenna
Ipaxmuueckue pabomol
N3mepenne SIeKTPUUECKOTO  COMPOTHBIICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucropbl, JaMIodka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCHUMOCTH COIPOTUBJIEHUS OT JJIMHBI TPOBOJHHUKA, IUIOIIATU €ro
MIOTNIEPEYHOI0 CEYEHHUS U YIEINBHOIO CONPOTUBIICHUS.
[IpoBepka  mpaBuia  AJii  DJIEKTPUYECKOTO HalpsDKeHUs — TpU
MIOCJIEZI0OBATEIbHOM  COEAMHEHWH IPOBOJHMKOB; IMpaBWJa Uil  CHJIBI
ANEKTPUYECKOTO TOKa TMPU MapaJICIbHOM COEIWHEHUH IPOBOJAHHUKOB
(pe3ucTOopHbI U JIaMITIOYKA)

3.17 Qu3zuueckue s61eHUs 6 npupode. DIIEKTPUYECKHE SBICHHUS B aTtMocdepe,




UIEKTPUUYECTBO KHMBBIX OPraHU3MOB, MAarHUTHOE TIoyie 3eMiH, Jpeid
II0JIFOCOB, POJIb MArHUTHOT'O TIOJIS AJ1s1 XKU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,

CUETYMK DJIEKTPUYECKOM DHEPIrUH, JJIEKTPOOCBETUTENbHBIE PUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpeIOXPaHUTENH, DJIEKTPOMArHUT, 3JIEKTPOABUIATENb MOCTOSHHOIO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DnexkTpoMarHuTHbIe BOJHBL. [1Ikasna 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygyeBas moaensb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jlucniepcust cBera

™ JIunza. Xox myueit B inH3e. POKYCHOE paccTosiHUE JIMH3BL. ONTHYeCKas cuia

' mum3el: D = 1/F

3.25 I'na3 kak ontudeckas cucrema. Onruyeckue nprudopbl
Ipaxmuueckue pabomol
#HH##Par###113Mepenne ONTUYECKON CHIIBI cOOMparomiel JUH3bI; (POKYCHOTO
pacctosiHus coOuparomieii 7TuH3bI (10 CBOWMCTBY paBEHCTBA pa3MepoB
mpeaIMeTa U U300paKeHwsl, KOoraa MpeMeT PacIojiosKeH B IBOHHOM (okyce),

3.26 MOKAa3aTels NPEeTOMIICHHS CTEeKJIa.

#H##Par###lccnenoBanre cBOMCTBAa N300paXKEHUs, TOJIYYEHHOTO C TIOMOIIIBIO
coOuparomiel TUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBHCUMOCTH yTJIa TPEJIOMIICHHS] CBETOBOTO JIyda OT yIJia MMaJeHus Ha
TpaHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe: 3arMmenus Comnua u JlyHbI, 1[BeTa Ted,
' ONTUYECKUE SIBJIEHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToamnmapar, ONTHYECKHUE

- CBETOBOJIBI

4 KBAHTOBGBGIE ABJIEHUA

11 PannoaktuBHOCTh. Anb(da-, Oerta-, ramma-usnydeHws. Peakumm anbda-u
' Oera-pacmajna

43 OmnwiTel Pesepdopna mo paccesHuto anbda-uacturl. [lmaHerapHas Moenb
' aToMa

4.3 CocraB aromHor0 sipa. M3otomb




4.4

[Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHsble peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOIO YHCET
Qusuueckue sA6neHus 6 npupode: €CTECTBEHHBI paJUOaKTHUBHbIN (DOH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3JIyYE€HUE IPUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M YEeJI0BEKa

A7 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAWBHUIYAIbHBIM J103UMETD,

KaMepa BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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