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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMs COCTABJICHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON mporpaMmel, npeactaBieHHbx B DI'OC 000, a takxke
yaétoM (enmepanpHON pabouel mporpamMmbl BocmuTaHus W KoHienuu mpenogaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxxanue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH O0Yy4YalOIIMUXCs U OpTraHu3alfio u3ydeHus: GU3uKu Ha
JeSTeIbHOCTHONM OcHOBe. B mporpamMme mo ¢u3MKe YyUUTHIBAIOTCS BO3MOXKHOCTHU
yyeOHOoro mnpeaMera B peanmuzanuu TpedboBanuitk OGI'OC OO0 k mIaHUPyEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYeHHs, a TakKe MEXIpPEeIMETHbIS
CBSI3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHUs.

[Iporpamma 1o (u3uKe yCTaHABIMBAET PACIPEIEICHHE Yy4eOHOro Marepuaina Io
rojaM ooy4yeHust (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3YUYECHHS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOTO COAEPKAHUS U YUYETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no ¢usuke pa3paboTaHa C LEIbIO OKAa3aHUS METOJAMYECKON MOMOIIH
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®duznka SBISETCA CHUCTEMOOOPA3YyIOIMIMM I €CTECTBEHHOHAYYHBIX Yy4eOHBIX
MPEAMETOB, TOCKOJBKY (M3MUYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBICHHIA,
M3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH M (u3nyeckod reorpadueit, BHOCUT
BKJIQJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, IPEA0CTaBIIsIeT HauOoiee sICHbIe 00pa3Lbl
MPUMEHEHUs Hay4HOrO0 METOJIa MO3HAaHMS, TO €CTh CIOoco0a MOITYYEHUs: TOCTOBEPHBIX
3HAHUU O MUpE.

Onmna w3 TIaBHBIX 3amgad  (U3WYECKOro oOpa3oBaHUS B CTPYKType oOIIero
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOUM I'PaMOTHOCTH U MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MpenrnosaraeT OBJIAJIEHHUE CIEeAYIOLUMU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

* OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e MHTEPIPETUPOBATH JIAHHBIE U MCIOJb30BaTh HAyYHbIE IOKA3aTeNIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[enu m3ydenus GuU3MKKN HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs OMPEEICHBI
B Konuenuuu npenoaaBanusi ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHBIC
oOieoOpazoBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemenuem  Kosmeruu



MunucrepcTBa npocsenieHus: Poccuiickoit @eaepamnmu (mpotokosn ot 3 aexadps 2019 r.
No [TK48H).

Heaun nzyvyeHus puankm:

e IPUOOpPETEHNE WHTEpPeca M CTPEMIICHHS] OOYYalOIIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TPEJACTABICHUA O HAy4YHOM METOJAE TMO3HAaHUS U (HOpMHpOBaHHE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

e pOpMHUpOBAHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3y4YECHUS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMHUpOBaHUE TMpPEACTaBICHUH O poiau (U3MKA [  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTUE NPEACTABICHUNA O BO3MOXHBIX cepax Oyaymieil npodeccruoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaTbHEHIIEMY 00yUEHHUIO B
ATOM HAIpaBJICHUU.

JlocTrxkeHre 3TUX Iejed mporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e MPUOOPETEHNE 3HAHUN O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IPUOOpPETCHUE YMEHUW OMHUCHIBATh M OOBSICHATH (DU3UYECKUE SBICHUS C
HCITOJTb30BAaHNEM TTOTYICHHBIX 3HAHHH;

¢ OCBOCHHE METOJIOB PEIICHHS MPOCTEUINX PacuETHBIX 3a7a4 C MCTOJIb30BAHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,

epa3BUTHE YyMEHUN HAONIOAATh MPUPOJIHBIC SIBICHUS W BBIMOJIHATH OIBITHI,
nabopaTopHble ~ pabOTBl M DKCHEPUMEHTAJIbHBIC  HUCCIIENAOBAHUS  C
HCITOJIb30BaHUEM N3MEPHUTEILHBIX PUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaIell PU3NIECKOTO CONEpIKaHus, BKITFOYas
UHGOPMAITUIO O COBPEMEHHBIX TOCTIKCHUSIX (PU3MKH, aHAJIU3 U KPUTUUYECKOE
OIICHHBaHUE WH(OPMAITIH;

¢3HAaKOMCTBO cO cdepamu MpodheCCUOHATIBHOM AESATEIbHOCTH, CBA3aHHBIMU C
(GU3NKON, M COBPEMECHHBIMA TEXHOJIOTHSMHU, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(du3HUecKol HayKH.

Ha wusydenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeNmi0), B 8
Kiacce — 68 yacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B HEIEIIO).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeMMUMHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBEeHHOHAy4YHBII METOJl TMO3HaHWA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT MO0 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HabmogaeMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusuyeckue MpuOOPHI U MPoLEeypa MPIMbIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. M3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJl.
5. M3mepenue temmeparypsl NpH MOMOIIHA JKHIKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM 0oJiblle, yeM OOJIblle BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepsl. OINbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactul BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KMJIKOCTEW M TBEPIBIX
(kpucTamnuyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue muddysum.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

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 ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMM. 3aKOH HWHEPLUU. B3auMopaeicTBHE Tell KaK NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tell. CHila ynpyrocTd W 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B MPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KHJIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJICHUS ra3a OT TEMIEPATypHhI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTEHUMAIbHAsT JHEPIHUS.
[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

110 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.
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Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJIEKYJSIPHO-KUHETUYECKOM TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buabr TEIUIONEPEIAuHU:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEJIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneit KIIJ[ temmoBoro asurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciuperus Teil.

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. 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 IPUTSKECHHUS.
ONBITHI 110 BBIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropstuer BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpenenenHue yaenabHOM TEMIOTHI MIJIABJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXK]Y TEJIAMH).

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



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina ToKa.  DJEKTPUYECKOE  HaIPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTpeOUTENN dJIEKTpUUYecKoil aueprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS HA POBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. Cnoco0bl MTOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl TOKa aMIIepMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.

W 0 N U kR WD

T o O = =)
a U A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO 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 npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAX MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKM C TOKOM M MAarHuTa OT CHJIbl TOKA W HANpaBJEHUS 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:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBHkeHUE. HepaBHOMEpHOE NpsMONIMHENHOE ABMKeHUE. CpenHsss 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBbHOE 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.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaleHust. MomeHT cuiibl. LleHTp TsxecTu.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMaIbHAs YHEPTUS Teja, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHue TyTed W TPACKTOPUM JBUIKEHHS OJJHOIO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHUn4eCcKuX sIBICHUN, IPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHUH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnroienre peakTHBHOTO JABUKECHHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKU.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauaJlbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOATETbHOM JIBHXKCHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicOTa TOHa. OTpaxeHue 3Byka. MHQppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnpocTpanenne npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJEOAHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIlynsl. Otpaxkenue cera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
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.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmapara, MUKpOCKONA U TEJIECKOMA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OETIOr0 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 atoma bopa.
HcnyckaHue U MOrIoLIeHre cBeTa arToMOM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEeKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelmarbh 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclo3HaBaTh W HAYYHO OOBIACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAaNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yyT copMUpPOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NaTPHMOTHYECKOT0 BOCTIUTAHUSA:

e - MpOSBIICHHE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(bu3NYeCcKoil HayKH;

e - [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

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

e - FOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYIEHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MpOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKCHHM
busuky;

e - OCO3HAHUE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPHUATHE HCTETHUYECKUX KauecTB (U3MUYECKOM HaAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUM, BAXKHENILIEH COCTABIIAIOIIECH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOU JOOO3HATEIBLHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NesATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IeHHOCTM Oe3omacHoro oOpa3a JKU3HHM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TpaBWi 0E€30IacCHOrO TMOBEJIEHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C DJJIEKTPUYECKUM M TEIJIOBBIM O00OpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMupOBaHHOCTH HaBbIKa pedeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e - QAKTMBHOE YyyacTHE€ B pCIICHHM TMPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHW3aIui, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPOGECCUid, CBI3aHHBIX C (PU3UKOMH;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:



e - OpPHEHTAalUsl Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM JJIs pelIeHUs 3a]a4 B 00JacTH
OKpYXalollel cpepl, IJAHUPOBAaHUS IIOCTYNKOB M OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUM JJIs1 OKPY KaIOLIEH Cpeibl;

e - OCO3HaHHME TJOOATBLHOIO XapakTepa 3KOJOTMUECKHX MpodsieM U MyTed Hx
peleHus;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOAHOI Cpebl:

e - IOTPEOHOCTH BO B3aUMOJICUCTBUM INPU BBINOJHEHUN WCCIEAOBAHMM U MPOEKTOB
(bu3nYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

e - [IOBBILIECHHUE YPOBHS CBOE€ KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO JEATEIIbHOCTD;

e - NOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCIE (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e - OCO3HaHHE Je(UIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 00JIacTh
busuKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUHN HOBBIX (PU3HMUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISBISATH B3aMMOCBSA3U IMPUPOJBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
e - OLICHKA CBOMX JEWCTBUU C YYETOM BIMSAHUSA HA OKPYKAKOLIYIO CPERY, BO3ZMOKHBIX
r1100aJIbHBIX MOCIEICTBUM.

METAITPEAMETHBIE PE3YJIBTATBI

B pesynbraTe oCBOEHMs MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y oOydaromerocss OyayT chOpMHUPOBAaHBI  MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE ITO3HABATEIbHBIC YHUBEpCAJIbHBIC Yy4YeOHBIE IEHCTBHS,
KOMMYHHMKaTUBHbIE  yHHMBEpCajbHblE  y4yeOHbIE AercTBUS, peryJATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIC TEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBISIBJIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TTPU3HAKU OOBEKTOB (SIBJICHUM);

e YCTAHABIIMBATh CYIIESCTBCHHBIH TPH3HAK KJIacCU(UKAIIMK, OCHOBAaHUSA JJIS
000011IeHNs U CPAaBHEHUS,

¢ BBISIBJIITH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B paccMaTpuBaeMbIX (akrTax,
JAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SIBICHUSIM;

e BBISIBJIITh TIPUUMHHO-CJICJICTBEHHBIC CBS3U MPU U3YYECHUU (PUBHYECKUX SIBJICHUUN
U TPOLECCOB, [ieNlaTh BBIBOABI C HCIOJIB30BAHHEM JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOYEHUW, BBIIBUTaTh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,



e CAMOCTOSATEIBHO BBIOMpaATh CIOCOO perieHus y4deOHOU (U3HUecKor 3agadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHHUS, BRIOOP HAMOOJIEE TOIXOISAIIETO
C YYETOM CaAMOCTOSITENBHO BBIJIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarebLCKue JeiCTBUSA.

* HCTI0JIB30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT [TO3HAHUS;

¢ IPOBOAUTH [0 CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBII
(du3nYeCcKuil SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (DU3UUECKOTO SBJICHHUS,

e OLIECHUBATh HAa NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALUIO, TOJYYEHHYIO B
XOJI€ UCCIIE0BAHUS WIIH SKCIIEPUMEHTA;

e CAMOCTOATEIBHO (OPMYJIMPOBaTh OOOOIIEHUS M BBIBOABI IO pPeE3yJbTaTam
MIPOBEAEHHOIO HAOIIOEHUS, OMbITA, UCCIIEI0OBAHNS,

* IPOTHO3UPOBATH BO3MOKHOE JalIbHEMIIEeEe pa3BUTHE (PU3NYECKHUX IMPOLIECCOB, a
TaK)K€ BBIIBUTaTh MPEANOJIIOKEHUS 00 UX pPa3BUTHM B HOBBIX YCIOBUSIX U
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e IPUMEHSTh PA3JIMYHbIE METOJIbl, UHCTPYMEHTBI U 3alpOChl IPU MTOUCKE U O0TOOpE
MH(pOpMaUMU WM JAaHHBIX C YYETOM NPEJIOKEHHOM ydeOHON (u3HuecKou
3a]1a4u;

e AHAJIM3UPOBATh, CHCTEMATU3UPOBaThb UM HHTEPHPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUJOB U POPM IPEICTABICHHUS;

e CAMOCTOSITEJILHO BbIOMpATh ONTUMAJIbHYIO (POpMY IpencTaBiieHUus UHGOPMALUU
U WUIIOCTPUPOBATh pelllaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, JuarpaMmmamu,
WHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:

eB X0JI¢ 00CYXJIeHUsI y4eOHOTO MaTepualia, pe3yabTaToB J1abOpaTOPHBIX paboOT U
MIPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMBI U BbICKA3bIBATh
UJIeU, HalleJICHHbIE Ha pELICHHE 3a/lay U MOoJAJepKaHue OJaroxenaTebHOCTH
OOIIIECHHS;

¢ COMOCTABJISATh CBOM CYXICHHSI C CYXKICHUAMH JPYIMX YYaCTHHUKOB JIMAJora,
oOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

e BRIP@XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

¢ MyOJIMYHO TPEACTABIATh PE3YyIbTAThl BBIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCcTepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

e [IOHUMATh M HCIHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaJIbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TpOOIeMbl;

e IPUHHUMATh LIEJIM COBMECTHOW AESATENBHOCTH, OPraHU30BbIBATh JACUCTBUS MO €€
JOCTMKEHHIO: PACHpPENeNsaTh PO, OOCYKIaTh MPOLECCHl U PEe3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;



* BBITIOJIHATH CBOIO YacTh pabOTHI, JOCTUTAsi KAYECTBEHHOTO Pe3yjIbTaTa 1o CBOEMY
HaIIPaBJICHUIO U KOOPJIAUHUPYS CBOU JIEUCTBHS C IPYTUMU WICHAMH KOMAaH/IbI;

e OI[ECHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO C(POPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

* BBIABIIATh TPOOJIEMBI B XKU3HEHHBIX M YYEOHBIX CHUTYallUsX, TPEOYIOIINX IS
penieHus GU3NIeCKuX 3HaAHUI;

e ODUEHTUPOBATbCA B PA3IMYHBIX  MOAXOAAX  HNPUHATUS  PEUICHUU
(MHAMBUAYAJIbHOE, TPUHATHE PEIICHUs B TPYIIeE, MPUHATHE pPEIICHUN
rpynmoin);

¢ CAMOCTOSITEJILHO COCTABJISITh AJITOPUTM PEIICHUs (PU3UUECKOM 3a/1a4u Ui TIJIaHa
UCCIENOBaHUS C  YYETOM  HMMEIOUIUMXCS  PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHU;

e JIeJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e 1aBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) PE3yJIbTaTOB AESTENbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHUS
(U3MUECKOro MCCAeAOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHUBAaTh COOTBETCTBUE PE3yibTaTa LIEJIA U YCIOBUSM;

e CTaBUTh CceOsl HA MECTO JPYroro uejoBeka B XOJE CIOpa WM JTUCKYCCHUM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e IPU3HABaTh CBOE MPaBO HA OIIMOKY MpU pelIeHWH (PU3HYECKUX 3a]ad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy obydenuss B 7 kJjacce MpeaMETHBbIC pe3yibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHUM:

¢ ICTIOJIb30BaTh TOHATHS: (DU3WYECKUE W XWMHUYCCKHE SIBIICHUS, HAOJIOJCHUE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIWHUIBI (PU3NYCCKUX BEIWYUH, aTOM,
MOJICKYyJla,  arperaTHble  COCTOSHUS  BemiecTBa  (TBEpAOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHWYECKOE JBHXKEHHE (paBHOMEPHOE, HEPABHOMEPHOE,
NpSMOJIMHEHHOE), TPACKTOPHs, paBHOACUCTBYIOMIAas cwiaa, aedopmarms
(ynpyrasi, miacTuueckas), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;



epazmmuath sBieHUS (Auddy3us, TEMIOBOE ABMKCHUE YACTHI[ BEIIECTBA,
paBHOMEPHOE JBU)KCHUE, HEPAaBHOMEPHOE JBUKECHHUE, WHEpLHs,
B3aMMOJCHUCTBUE TEJI, PABHOBECHE TBEPABIX TEJN C 3aKPEIUVIEHHOW OCBIO
BpalllcHUs, Mepenada IaBJICHUS TBEPIBIMU TEJAMH, JKUIKOCTIMHU M Ta3aMu,
aTMoc(epHOe JaBlieHUE, TUIABaHUE TeJl, IPEBPAIICHHUS MEXaHUUYECKOW SHEPTHH )
10 OINHCAHMI0 MX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SABJICHUE;

e pacCIiO3HABaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBJICHUM B OKpYXKAIOIIEM
MHUpE, B TOM 4Hcliie (U3UUYECKUE SIBJICHUS B MPHUPOJE: MPUMEPHI JIBIKECHUS C
Pa3IMYHBIMA CKOPOCTSMHU B KWUBOW W HEXKUBOW MPUPOAE, NECUCTBUE CHJIBI
TPEHUsI B MPHUPOJIC M TEXHUKE, BIUSHUE aTMOC(HEPHOIO JaBJICHUS HA >KUBOM
OpraHu3M, IUIaBaHWE PbIO, pblYaru B TEJ€ YEJIOBEKa, MPU 3TOM IEPEBOIUTH
NPaKTUYECKYI0 3ajady B Y4e€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA
(npuzHaku) GU3NYECKUX SIBJICHUMH;

¢ ONMUCHIBATh HU3YYEHHBIC CBOMCTBAa TeJl W (PUBMYECKUE SIBJICHUS, MCIOJIb3Ys
dbu3uyeckre BeTUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IYTh,
CKOPOCTb, CPEAHSsI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TSAXKECTH, BEC Teja, CHIIa
TpeHUsi, JAaBjieHHe (TBEPIOTO Teja, >KUIKOCTH, ra3a), BHITAJIKUBAIOIIAS CHUIIA,
MexXaHW4YecKas paboTa, MOIIHOCTbh, TUIEYO CHUJIbI, MOMEHT CHJIBI, KO3(PPHUIIUCHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIUANIbHAS YHEPTHS),
NP OMHUCAHUU TMPABWIHHO TPAKTOBATh (DPU3UYECKUN CMBICI MCHOJIb3yEeMbIX
BEIUYHMH, MX OOO3HAYEHUS W €IUHUIBI (U3HMYECKUX BEJIMYMH, HAXOJUTh
dbopMynbl, CBS3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYyTUMU
BEJIMYMHAMH, CTPOUTH TpaduKu U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYUH,;

e XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCIOJIb3Ys
paBUila CIOXKEHUs cu (BIOJIb OJHOW MpsMoil), 3akoH ['yka, 3axoH I[lackans,
3aK0H Apxumena, MPaBUIIO paBHOBECHs pblyara (0JI0Ka), «30J0TOE MPABHIION
MEXaHUKH, 3aKOH COXPAHECHHMS MEXAaHWUYECKOM DHEpruu, MpH OSTOM J1aBaTh
cloBecHYI0 (OPMYJIHMPOBKY 3aKOHAa M 3allMChIBaTh €ro MaTeMaTH4YECKOe
BBIpAKEHUE;

¢ OOBSCHATH (HU3MYECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CUTyallUd MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISIBIATH
MPUYUHHO-CJICJACTBEHHbIE CBSI3M, CTPOUTH OOBSCHEHHE U3 1-2 JOTHYecKux
maroB ¢ omnopod Ha 1-2 wW3y4YEeHHBIX CBOWCTBA (PUBHYECKUX SIBICHHI,
(bu3HUeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epemaTth pacu€THbhIC 3amauu B 1-2 JEHCTBUA, UCHOJB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONUE (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJadd
3aMUChIBaTh KpPATKOE YCJIOBHUE, TMOJACTABIATh (DU3MYECKHUE BEJIMYMHBI B



GopMynbpl M TPOBOAMTH  pacy€Tbl, HAXOAWUTb CIPABOYHBIE JIaHHBIE,
HEO0OXOAMMBIE IS PELICHUS 3a7ad, OLEHUBATh PEAMCTUYHOCTH MOIYYEHHOM
(U3UYECKON BEIIMYUHBI,

e pacrio3HaBaTh MPOOIEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU (PUINYECKUX
METOJIOB, B OMKMCAHUM UCCIIEIOBAHUS BBIICISATH MIPOBEPSIEMOE MPEANOIOKEHNE
(rumote3y), pa3nMyaTh M HMHTEPIPETUPOBATH IOJYYEHHBIM PE3YJNbTAT,
HaXOJIUTh OIIMOKH B XOJE OIbITA, I€JaTh BBIBOJBI IO €T0 pe3yibTaTaMm;

¢ IPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (DU3UYECKUX SBJICHUM WM (DUINYECKUX
CBOMCTB Tell: (OpMYIHpPOBATH IIPOBEPSEMbIC MPEAINOJIOKEHUS, COOUpaTh
YCTAHOBKY W3 MPEMJIOKEHHOr0 OO0OpYJOBaHUs, 3alUChIBaTh XOJ OIbITA U
bopMyIUpPOBATH BHIBOJIHI,

¢ BBIIMOJHATh MPSMbIE U3MEPEHUS pACCTOSHUS, BPEMEHH, MAacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPBI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB,
3alMChIBaTh IOKa3aHUs MpUOOPOB € y4E€TOM 33JaHHON  aOCONIOTHOM
ITOIPEIIHOCTH H3MEPEHN;

¢ IPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIUYUHBI OT
ApYroi ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTU NYTH
PAaBHOMEPHO JBIXKYLIETOCS TeJla OT BPEMEHHU [IBM)KECHHSI TENA, CHJIBI TPEHUS
CKOJIbKEHUS OT Beca Tela, KayecTBa OOpabOTKM IMOBEPXHOCTEM Ten M
HE3aBUCUMOCTH CHJIbI TPEHHUSA OT IUIOMIAAd CONPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YAJWHEHUS TPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHOM YaCTHU Teda U OT IUIOTHOCTH KXUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Teda, OT TIJyOWHBI, Ha KOTOPYIO MOTIPY>KEHO TEJO, YCIOBHM
TUTaBaHUsl TEJ, YCJIOBUM paBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM YYE€OHOTO HCCIEAOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpPEHHUs], CJeays NpPeasioKEHHOMY IUIaHy, (UKCHpOBaTh pe3yiabTaThl
MOJyYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHJE NPEIIOKECHHBIX
TaOJHIl U TPaPUKOB, JAENIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

 IPOBOANTH KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEJIMYMH (IUIOTHOCTH BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CUJIAa TPEHHSI CKOJIbKEHHUs, JAaBJICHHE BO3/1yXa,
BBITAIKUBAIOIIAST CUJIa, JEHCTBYIOLIAs Ha MOrPYXEHHOE B KUAKOCTh TEIO,
KO3(Q(UIMEHT TMOJIE3HOTO0  JCMCTBHUSI MPOCTHIX MEXaHU3MOB), CJeays
NPEIJIOKEHHOW HWHCTPYKLUMHU: TPU  BBIIOJIHEHUU HU3MEpPEHH coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAUYEHUE UICKOMOM BEJIMUUHBI;

e cOOMIONATh MpaBHWJIa TEXHUKUM O€30MACHOCTH Tpu padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPHUHIMUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOILIAIOLINECS COCYAbl, OapoMeTp, pblyar,
MOJIBM>KHBINA U HEMOJIBHXKHBIN OJIOK, HAKJIIOHHAS TIJI0CKOCTb;



 XapaKTepU30BaTh MPUHLHUIIBI JIEHCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHHUUECKUX
YCTPOKMCTB C OMOPOM HA UX ONMUCAHUA (B TOM YHCIE: MOALINUITHUKY, YCTPOMCTBO
BOJOIIPOBO/A, THUAPABINYECKUM NPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOU
HACOC, apeoMETp), UCIOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUN U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

« IPUBOAUTH TpUMEPHl (HAXOAUTHh WHGPOPMAIUIO O MpPHUMEpax) MPaKTHUYECKOTO
MCIOJIb30BaHuUs (PU3NUECKUX 3HAHUN B MIOBCEAHEBHON KU3HU I 00eCTIeUeHUS
0€30MacHOCTH MPU OOpaIlEHUHU C MPUOOPAMU U TEXHUYECKUMU yCTPONUCTBAMH,
COXpaHEHUsl 370POBbS U COOJIOJACHHUS HOPM SKOJOTUYECKOTO TMOBEICHHS B
OKpYXKaroUIEH Cpele;

* OCYIIECTBIJISITH OTOOP UCTOYHUKOB MH(pOpMaluu B VIHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUU U IIyTEM
CPaBHEHUS Ppa3JIMYHBIX HCTOYHUKOB BBLACIATh HH(OpMaLMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;

¢ ICTIOJIb30BaTh MPU BBINOJTHEHUM YYEOHBIX 3aJaHMM HAYyYHO-TIOMYJISPHYIO
IUTEPATYpy (PU3HUECKOTO COJIEepKaHMs, CIPaBOYHBIE MaTepUaibl, PECYpPChI
cetm  MHrepHer, BrageTtp nOpuUEMaMHM  KOHCHEKTHPOBAHMUS  TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
2—-3 WCTOYHMKOB HHpOpMarmu (QUINIECKOTO COACPXKAHUSA, B TOM UHUCIE
MyOJIMYHO JeNaTh KpaTKUE COOOILIEHUS O Pe3yJIbTaTax MPOEKTOB WM y4eOHBIX
MCCIIEIOBAHUM, TIPU 3TOM TPAMOTHO HCIOJIb30BaTh M3YyUYEHHBIM NOHATUUHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

elIPM BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUI  pacrpelneisaTh
0053aHHOCTH B I'PYIINE€ B COOTBETCTBUU C MOCTABJICHHBIMU 33Jla4aMU, CJIEIUTh
3a BBIMIOJIHEHUEM IUIaHA JACHCTBUM, aIEeKBATHO OLIEHWBATh COOCTBEHHBIN BKJIA[
B JIEATEIIBHOCTh TPYNIIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJEWUCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIHUX.

K xoHiy oOydyeHusi B 8 kJjiacce mnpeaMeTHbIe pe3yjbTaThl HAa 0a30BOM YpPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

* ICITOJI30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBH)KEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTANIMYECKUE U aMOp(HbIE
T€J1a, HACBILLEHHBI U HEHACBIILEHHBIN 1ap, BJAXXHOCTh BO3yXa, TEMIIEpATypa,
BHYTPEHHSSI DHEPIus, TEIUIOBOM JBUIaTelb, 3JIEMEHTAPHBIA DJICKTPUUYECKUN
3apsii, DJIEKTPUYECKOE II0JE€, NPOBOJHMKA W JHUDJIEKTPUKH, TTOCTOSHHBIN
ANEKTPUYECKUHN TOK, MATHUTHOE T10JIE;

e pa3IMyaTh SBJICHUS (TEIJIOBOE PACIIMPEHHE U CHKATHE, TEIJIONEepeaaya, TEIIOBOE
pPaBHOBECHE, CMAYMBaHUE, KAIlWJUIAPHBIE SIBJIICHUS, MCIIAPEHHUE, KOHIECHCALNS,
IUTaBJICHWE, KpUCTauiM3alusi (OTBEpAECBaHUE), KHUIIEHHE, Terulonepeaaya



(TEemIONpOBOJHOCTh,  KOHBEKLHMS,  M3IY4YEHHUE),  DJEKTpU3alus  Tell,
B3aMMOJECHUCTBUE 3apsi0OB, JEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBUE MAarHUTOB, JEUCTBUE MArHUTHOTO MOJsS Ha
IPOBOJHUK C TOKOM, OJJEKTPOMArHUTHAs WHAYKIUS) [0 ONHUCAHUIO UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OINBITOB, JEMOHCTPUPYIOLIUX JTaHHOE
duznyecKoe sBICHUE;

e pacmio3HaBaTh MPOSIBICHHUE H3YUYEHHBIX (U3NYECKUX SBICHUN B OKPY>KAIOIIEM
MHUpE, B TOM 4YHUCJIE€ (QU3NYECKHE SIBICHUS B MPHUPOJAC: MOBEPXHOCTHOE
HAaTSDKCHUE W KalWUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAUIBI B MPHUPOJE,
n3znydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, oOpa3zoBaHHE
pOChl, TyMmaHa, WHEs, CHera, OJJIEKTPUYECKUE sBJIEHHUS B arMmocdepe,
AIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIU, APeid MOIIOCOB,
POJIb MarHUTHOI'O MOJS JUISl )KU3HU Ha 3eMiie, MOJIIPHOE CUSHHE, IPU 3TOM
NEPEBOAUTh NPAKTUYECKYIO 3a/lady B YYEOHYIO, BBIACIATH CYIIECTBEHHBIE
CBOMCTBA (MpU3HAKHK) (U3UYECKUX SIBJICHUN;

¢ ONMCHIBATh M3YYECHHBIE CBOMCTBA Te€N U (PU3HYECKUE SBJICHHS, HCHOJIb3YS
(u3nuecKkue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIUs, KOJUYECTBO
TEIUIOTHI, YJE€IbHAs TEIJIOEMKOCTh BELIECTBA, yJEJbHAas TEIUIOTa IUIABJICHMS,
yleiabHas TeIuioTa nmapooOpa3oBaHMsl, YIEJIbHas TEMJIOoTa CropaHUsl TOILUIMBA,
KO PUIIMEHT TMOJE3HOTO JAEWCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENbHAs
BIIQKHOCTh BO3/lyXa, OJJICKTPUUECKUN 3apsii, CHJIa TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTUBIIEHWE NPOBOJHUKA, YJEIBHOE  COIPOTHUBIICHHUE
BellecTBa, paboTa M MOIIHOCTh DJEKTPUYECKOIO TOKa), MpPH ONUCAHUU
OPaBWJIBHO TPAKTOBaTh (PU3UYECKUH CMBICT HCHOJIb3YEMbIX BEJIMYUH,
0003HAUEHUA MW €OUWHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

 XapaKTepU30BaTh CBOMCTBA Tejd, (PU3MUECKUE SBJICHHUS M MPOLECCHI, UCTOIb3Ys
OCHOBHBIEC  TOJIOKEHUSI  MOJIEKYJSIPHO-KUHETUYECKOH TEOPUH  CTPOCHHUS
BELIECTBA, NMPUHLMUIT CYNEPHO3UIUHU TMOJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHusi 3apsaa, 3akoH Oma Juis ydacTka 1enu, 3akoH [[xoyns—Jlenia,
3aKOH COXpPaHEHUsSl SHEPruu, MpH ATOM J1aBaTh CIIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alIMChIBATh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

¢ O0OBSCHATH (PU3NYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIHH MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
MPUYNHHOCIEACTBEHHBIE CBSI3M, CTPOUTh OOBSCHEHHE U3 1—2 JOrHYecKux
miaroB ¢ oOmnopoil Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MUECKUX SIBICHU,
(Gu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



epemaTh pacu€THBIC 3aMauu B 2—3 JEHCTBUA, UCTIOJB3YS 3aKOHBI U (POPMYIIHI,
CBS3BIBAIONTUE (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJa4d
3aMHUChIBaTh KPATKOE YCJIOBHUE, BBISBIATh HEAOCTATOK JAHHBIX JUISI PEIICHUS
3a/1ayd, BBIOMpPATh 3aKOHBI M (OPMYJBL, HEOOXOMUMBIC IS €€ pPEIICHHS,
IPOBOJUTh pacy€Thl W CpPaBHUBATh IIOJYYCHHOE 3HAYCHUEC (PU3HUYCCKOU
BEJIUYHHBI C N3BECTHLIMH JTaHHBIMU;

e PacCIioO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIUTh MPH MOMOIIN (DU3UIECKUX
METOJIOB, HWCIOJB3Yys OINKMCAHKE HWCCIACAOBAHMS, BBIACIATh IPOBEPIEMOC
IPEANOIOKEHNE,  OICHMBaTh  NPABWIBHOCTH  MOPSIKA  MPOBEICHUS
UCCIIEN0BAHUs, J€JIaTh BBIBOILL,

¢ IPOBOANTH OMBITH 1O HAOTIOMCHUIO (DU3UYCCKUX SBICHHA WM (DU3UICCKUX
CBOMCTB Tel (KamWUISIPHBIC SBJICHUS, 3aBUCHMOCTD JIaBJICHUS BO31yXa OT €ro
00bEMa, TeMmrmepaTypbl, CKOPOCTH TIpoliecca OCTHIBAHHMS M HarpeBaHMs IpHU
U3JIYYCHUU OT IBETa M3ydaromield (IMOrJIOoMmaroIIeii) MOBEpXHOCTH, CKOPOCTh
WCTIapeHUsT BOABI OT TEMIIepaTyphbl JKUIKOCTH M IUIOMAAA €€ TOBEPXHOCTH,
AMEKTPHU3aldsg TEed W B3aWUMOJCHCTBHE  DJICKTPUYCCKUX  3apsjioB,
B3aMMOJICCTBUE TOCTOSHHBIX MAarHWTOB, BU3YaJIW3alllisl MArHUTHBIX ITOJICH
MOCTOSTHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IOJIS HAa MPOBOJTHUK C TOKOM,
CBOMCTBA DJICKTPOMAarHuTa, CBOMCTBA AJICKTPOJBUTATENS IMOCTOSHHOTO TOKA):
GbopMyIHpOBaTh MPOBEPSIEMBIC MPEATIOIOKECHHS, COOMpPATh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYIOBaHUS, OMHCHIBATH XOJ ONBITa U (OPMYITHPOBATH
BBIBOJIBI;

¢ BBITIOJIHATh TIPSMBIC H3MEPEHHUs] TeMIIepaTypbl, OTHOCUTEIHHON BIIAXXKHOCTH
BO3/IyXa, CUJIbI TOKA, HAMPSDKEHUS ¢ UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (DU3UIECKUX BEITUYHMH, CPABHUBAThH PE3YIbTATHl H3MEPEHHUH C yIETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

¢ IPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIMYUHBI OT
JPYTOi C UCTIOIB30BAHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTHh CONIPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, TUIONIAJHM TIONEPEYHOTO0 CEYCHHS W YACITBHOTO
COTIPOTUBJICHUSI BEIIECTBAa IMPOBOJHWKA, CHJIBI TOKa, WIYIIETO Yepes
IIPOBOTHUK, oT HaIPSHKCHUS Ha MIPOBOJTHUKE, HCCIIEI0BaHNE
MOCAEAOBATEILHOIO M IApajuIeIbHOTO  COSIUHCHHMH  IPOBOJHHUKOB):
MJIAHUPOBATHh HMCCIICIOBAHNE, COOMPATh YCTAaHOBKY U BBITIOJHATH W3MEPCHHS,
clemyst TPEMIOKCHHOMY IUTaHY, (UKCHPOBATH PE3YNIbTAaThl TOJYYCHHOU
3aBUCUMOCTH B BHUJE TaONWI] U rpaduKOB, JeJaTh BBIBOJBI IO PE3yJIbTaTaM
HCCJIEJOBAHMUS,

e IPOBOANTh  KOCBEHHBIC W3MEPEeHHS  (U3MYECKUX  BeaWuWH  (yIenbHas
TEMI0EMKOCTh BEIIECTBA, COMPOTHBIICHHE MPOBOJHUKA, pab0Ta W MOITHOCTH
AIEKTPUYECKOTO TOKA): IUTAHUPOBATh U3MEpCHUS, cobupaThb



AKCIEPUMEHTANIbHYI0 YCTAaHOBKY, ClIelysd MPEMJIOKEHHON WHCTPYKIUU, U
BBIYUCIISITh 3HAYEHUE BEJIMYHHBIL,

e COOMIONIaTh TpaBWJIa TEXHUKH OE30MacCHOCTH MpH padoTe C JTabopaTopHBIM
000pyI0BaHUEM;

e XapaKTEepU30BaTh MPUHIHUIBI JACHUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C ONOPOA HA MX ONUCaHUA (B TOM YHCIE: CUCTEMA OTOIUICHHS
JIOMOB, THUTPOMETp, IMapoBas TypOWHA, aMIepMETp, BOJIBTMETP, CUETUUK
ANEKTPUUECKON IHEPTUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUUECKUE peI0XpaHUuTENH,
ANEKTPOMATHUT, JIEKTPOABUTATENIb MOCTOSSHHOTO TOKAa), UCHOJB3Ys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBJIEHUA HW  HeoOxoaumble  (pusmyeckue
3aKOHOMEPHOCTH;

e PacIio3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE PUOOPHI IO
CXEMaM UM CXEMaTUYHbIM pHUCYHKaM (GKHIKOCTHBI TEpPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CropaHus, >JIEKTPOCKOT,
peocTar), COCTaBIATh CXEMbI 3JEKTPUUYECKUX LENel C MOCIeI0BAaTEIbHBIM U
napajieIbHbIM COEJMHEHUEM BIIEMEHTOB, Pa3jnyasl YCIOBHbIE O0O3HAUYEHHUS
AJIEMEHTOB AJIEKTPUUECKUX LETEH;

¢ MPUBOJIUTH TIPUMEPHI (HAXOAUTH MHPOPMAIUIO O TPHUMEPAX) MPAKTHUYECKOTO
WCTIOJB30BaHUs (PM3UYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JIJIsl 00ECIIeUeHUS
0€30MacHOCTH MPHU OOpaIEHUHU C MPUOOpPAMU U TEXHUYECKUMH yCTPONCTBAMH,
COXPAHEHHUSI 370POBbsI U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO MOBEIEHUS B
OKPYKAIOIIEH CPELE;

* OCYIIECTBIISITh TTOMCK WH(MOpMaIuu (Hu3ndeckoro cojaepxanusi B Uurepuere, Ha
OCHOBE MMEIONIMXCS 3HAHUM W TYTEM CpaBHEHUS JOMOJHUTEIbHBIX
HMCTOYHUKOB BBIJICNATh MHPOPMAIINIO, KOTOPAs SIBJSETCS MPOTUBOPEUMBOM HIIH
MOKET OBITh HEIOCTOBEPHOM;

¢ ICTIONIb30BAaTh TMPHU BBIMOJTHEHUM YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISPHYIO
IUTEPATYpy (U3HUECKOTO COJIepKaHUs, CIPaBOYHbIE MaTepuasbl, PECypChl
cetu  HWurepHer, BiajeTh NOpuéMaMM  KOHCHEKTHPOBAHHUS  TEKCTa,
npeobOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M KPATKHE YCTHBIE COOOIIEHUs, 00001Iast
nH(DOpPMAIUIO U3 HECKOJBKUX MCTOYHUKOB (DU3UYECKOTO COJIEP)KAHHS, B TOM
qucie myOJIUYHO NpEeACTaBIsATh  PE3yJbTaThl MIPOEKTHOM WJIn
UCCJIEIOBATENILCKOM  JI€ATEIbHOCTH, TMPU OSTOM TIPaAaMOTHO HCIOJIb30BATh
M3YYCHHBIN MOHATUWHBIN amnmapaT Kypca (PU3nuKu, COMPOBOKIATH BBHICTYIUICHUE
MPE3EHTAIUEN;

e IPU BBHIMIOJHEHUU YYCOHBIX MPOCKTOB W HMCCICIOBAHUN (PU3NUYECKHUX MPOIECCOB
pacnpenensiatb OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMU



3a/layaMu, CJIEIUThH 3a BBINOJHEHUEM IUJIaHA ACHCTBUH M KOPPEKTUPOBATH €TO,
aJIeKBAaTHO OLIEHHWBAaThb COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIPYIIIBI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aWMOJECHCTBUE, NPOSABISAS TOTOBHOCTb
paspenaTh KOHQIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce InpeaMETHbIE pe3yjbTaThl HAa 0a30BOM YpPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

¢ ICTIOJIb30BaTh MOHSATHS: CUCTEMA OTCUETa, MarepualbHas TOYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHUYECKOro  ABWXKeHus, jgedopmanus (ymnpyras,
IlacThyeckas), TpeHUE, LEHTPOCTPEMUTENbHOE YCKOpPEHHE, HEBECOMOCTbh U
Neperpy3ku, ILEHTP TSHKECTH, aOCOJMIOTHO TBEPAOE TENO, LEHTP TAKECTU
TBEPJOTrO Tela, PAaBHOBECHE, MEXAHUYECKUE KOJIEOAHWUS M BOJHBI, 3BYK,
MH(ppa3ByK M YyIbTPa3BYK,  JJIEKTPOMATHUTHBIE  BOJHBI,  IIKajua
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIEKTpPbI
UCITyCKaHUs M TOTJOLIeHus, aib(a, O0eTa- W ramMma-u3aydyeHus, HU30TOIIbI,
AJlepHasl PHEPreTUKa,

epa3iInyaTh ABJIECHHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE JIBXKEHHE, CBOOOAHOE MaieHHUE
T€l, PaBHOMEPHOE [BIIKEHUE II0 OKPYKHOCTH, B3aUMOJCHCTBUE Tell,
pEaKkTUBHOE JBI)KEHHE, KojeOareldbHOE JBIKEHHE (3aTyxaroue U
BBIHYXJICHHbIE KOJIeOaHMUs), p€30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHUE 3BYKA,
MPSIMOJIMHEMHOE paclpoCTPaHEHUE, OTPAXKEHHUE U MPEJOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTPaKEHUE CBETA, pA3JI0KEHHE OEloro cBeTa B CIEKTp U
CIIOKEHUE  CHEKTPaJbHBIX  I[BETOB, JHCIEPCUS CBETA, ECTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHMYATOrO CIEKTpa M3JIYy4YEHHs) IO
OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX
JAHHOE (PU3UYECKOE SIBJICHUE;

e PaCIiO3HABATh TPOSBICHUE W3YYEHHBIX (DU3UYECKUX SIBJICHUI B OKpPYXKaloleM
Mupe (B TOM uucie (pu3nyeckue SBICHUS B TPHUPOJC: NMPUIMBHI U OTIUBHI,
nBrkeHue TutaHeT COJIHEYHOM CHUCTEMbl, PEAKTHUBHOE JIBUJKEHHME IKUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEIICMUYECKUE
BOJIHBI, I[yHaMH, 05XO, I[B€Ta TeJl, ONTHUYECKUE SBJICHUS B MPHUPOJE,
OMoIOrHYecKoe ACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
W3IIy9CHHM, €CTECTBCHHBIM pPaJAMOAKTUBHBIN (OH, KOCMHYECKHE JIyYH,
PaAMOAKTUBHOE U3IIyYeHHE IPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX
U3ITyYeHU Ha OpraHU3M YeJIOBeKa), MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3ajauyy B y4uyeOHYI0, BBLICNATh CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKM)
(Gu3nYECKUX SBICHUN;

¢ ONUCHIBATh HM3yYEHHBIE CBOWCTBA Te€N W (PU3UYECKHE SBICHHS, HCIOIb3Ys
¢u3nueckue BENMMYMHBI (CpeAHssi M MIHOBEHHas CKOpPOCTb Teja Mpu



HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TMepeMelleHne, myTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YHOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CcBOOOIHOTO MaJIeHus], BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHUYeCcKast
paboTa W MOIIHOCTb, IOTEHIUAJIbHAS DJHEPrus Tejia, MOAHITOrO0 Haj
MOBEPXHOCTBIO  3€MJIM, TMOTCHIMAIbHAS JSHEPTUs  CXKATOW  MPYKUHBI,
KMHETUYECKasi PHEPrus, MOJHAsS MEXaHWYecKas SHeprus, Mepuoa U YacToTa
Kojie0aHuM, ATMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCThH CBETA,
MoKasaresib NPEJIOMJICHUS Cpefbl), MPU OMHCAHUM MPABUIBLHO TPAKTOBATh
(GU3MUECKUil CMBICII HCIMOIB3YEMBIX BEJIMYMH, OOO3HAYEHUS U EIUHUIIBI
Gu3NUecKuX  BEIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKYI0 BETUYNHY C IPYTHUMH BEIMYNHAMH, CTPOUTH TPa(QUKU N3YIECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNINH;

e XapaKTEepU30BaTh CBOWMCTBA TeJ, (PU3MUECKUE SIBJICHUS U TPOIECCHI, UCIOIb3YS
3aKOH COXPAaHEHMSI DSHEPrUH, 3aKOH BCEMUPHOTO TSITOTEHUS, MPUHIIMII
CYNIEPIO3UINH CUJI, IPUHIIUI OTHOCUTENbHOCTH [ ammnes, 3akoHsl HploTOHAa,
3aKOH COXpaHEHHsI HMMITYJIbCa, 3aKOHBI OTPAXCHHS W TMPEIOMIICHHS CBETa,
3aKOHBI COXpPaHEHUs 3apsSA0BOTO U MAacCOBOTO YHCEIN MPH SICPHBIX PEaKINAX,
Opy STOM JlaBaTh CJOBECHYIO (QOPMYJIHPOBKY 3aKOHa M 3alKCHIBATH €rO
MaTEMaTUYECKOE BhIPAKEHUE;

¢ OOBSICHATHh (PU3UYECKHE MPOIIECCH M CBOWCTBA TN, B TOM YHCJIE M B KOHTEKCTE
CUTyallMi TMPAKTHKOOPUECHTUPOBAHHOTO XapaKTepa: BBIABJATh MPHUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBIACHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢
omopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBJICHHUM, (PU3MUECKHUX
3aKOHOB WJIK 3aKOHOMEPHOCTEH;

epelaTh pacy€THbIC 3a7aud (ONMUpAIOLIMECS HAa CHUCTEMY M3 2—3 ypaBHEHH),
WCIIONIB3YSl 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINME (DU3MUECKHE BEITUYHMHBI: Ha
OCHOBE aHajJM3a YCJOBHUS 3aJa4d 3alHChIBATh KPATKOE YCJIOBHE, BBISBIATH
HEJIOCTAIONINE WM WU30BITOYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC TSI pEIICHHWs, MPOBOJWUTH  pacu€Thl MW  OIICHUBATH
PEATUCTUIHOCTH TIOTYYCHHOTO 3HAYEHUS PU3NICCKONM BETUIHHEI,

e PaCIlO3HABaTh MPOOJIEMBI, KOTOPBIC MOXHO PEHIUTh MPH MOMOIIN (PHU3UICCKUX
METO/IOB, WCIOJIb3YsSI ONHCAaHWUE WCCIEAOBAHMS, BBIJACIATh MPOBEPSIEMOE
MPEANOJOKEeHNEe,  OICHWBATh  NPABWIBHOCTH  TOPSAKA  MPOBEICHUS
WCCIICJIOBAHMS, JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOICHUH
Y OTIBITOB;

¢ IPOBOANTH OMBITHI 1O HAOMIOMECHUIO (DU3UYECKUX SBICHUA WM (DU3NIECKUX
CBOMCTB Tell (M3yyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUS
SHEPTUHU, 3aBUCUMOCTh TepHoja KoueOaHuil MPY>KUHHOTO MAasTHHKA OT MacChl
rpy3a M JKECTKOCTH TMPYXUHBI U HE3aBUCUMOCTb OT AaMIUIMTYIbl MaJIbIX



KojeOaHul, MPSAMOJMHEHHOE PpAcHpOCTpaHEHUE CBETa, paslioKeHue Oenoro
CBETa B CIIEKTp, M3yY€HUE CBOICTB H300paXEHHS B IUIOCKOM 3epKaje |
CBOMCTB M300pak€HUs MpeaMera B coOuparonieil JauH3e, HaOroIeHne
CIUIOLIHBIX W JMHEHYAThIX CHEKTPOB M3IYUYEHHUS): CAMOCTOSITENIbHO COOMpATh
YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyAOBaHUS, ONMUCHIBATH XOJ OIbITA U
€ro pe3yibTaThl, POPMYIHUPOBATH BHIBOIBL;

e IPOBOJUTH MPU HEOOXOTUMOCTHU CEPUIO MPAMBIX U3MEPEHUH, ONpeessis CpeaHee
3HaUYeHHE u3MepsieMoil BenuuuHbl ((POKyCHOE paccTosHHE coOuparouiei
JUH3BI), OOOCHOBBIBATH BBIOOpP crocoba uU3MepeHUus (M3MEPUTEIIBHOTO
npuodopa);

e IPOBOJUTH  HWCCJIENOBAHME  3aBUCHUMOCTEH  (U3MUECKUX  BEIUYHH  C
MCIIOJIb30BaHUEM TPAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBWYKEHUM 0O€3 HadyajJbHOW CKOPOCTH, MepHoja KojeOaHuiu
MaTEMaTUYECKOTO0 MasSTHHKA OT JJIWHBI HUTH, 3aBUCUMOCTH yTja OTpPaXKEHUs
CBETa OT yIJIa MAaJCHHs U yria MpejoMJICHHs OT yIJia MaJeHHs): TIaHUPOBATh
WCCIIEIOBAaHUE, CAMOCTOATENBbHO  COOMpaTh  YCTaHOBKY, (PUKCHpOBaTh
pe3yNbTaThl MOTYYCHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUAE TaOIUI] U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

* IPOBOJIUTh KOCBEHHbIE U3MEpPEHUs1 (PU3NYECKUX BEIUYMH (CpeAHssl CKOPOCTh U
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOJHOTO
nafeHus, >KECTKOCTh TPYKHUHBI, KOIPPUIMEHT TPEHUS CKOIBKEHUS,
MexaHhueckas paboTra W MOIIHOCTh, 4YacTOTa M MEPHOJ KojeOaHui
MaTeMaTUYeCKOT0 U MPY>KMHHOT'O MasTHUKOB, ONTHYECKasi CHUJIa cOOMparoLIeit
JUH3BI, PAAUOAKTUBHBIN  (OH): IUITAHMPOBATH HM3MEpPEHUs, COOUpPaThH
DKCIIEPUMEHTAJIbHYI0O yCTAaHOBKY W  BBINOJHITH  W3MEpPEHUs, CIeays
OPENJIOKEHHOW  WHCTPYKIMH,  BBIYUCIATH  3HAYEHUE  BEIUYUHBI U
aHAJIM3UPOBATh IOJIYYEHHBbIE PE3yJbTaThl C Y4ETOM 3aJaHHOI IMOTPEIIHOCTH
W3MEpPECHU;

e cOOMIONATh MpaBHWJIa TEXHUKU O€30MACHOCTH Tpu padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

epazNUYaTh  OCHOBHBIE  TMPU3HAKM  HM3YyYEHHBIX  (UINYECKUX  MOJEIEH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPJOE TEJNO, TOYEUHBIM HCTOYHUK CBETa,
Jy4, TOHKAs JIMH3a, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEIbh aTOMHOTO
A1pa;

 XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS M3YyUYEHHBIX MPUOOPOB M TEXHHUECKUX
YCTPOMCTB € OMOPOM HAa UX OMHCAHUA (B TOM YHUCIE: CHUAOMETp, AATYUKU
MOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa, 3XOJOT, OYKH, IEPUCKOII,
¢oroanmapaT, ONTUYECKHUE CBETOBOJbI, CIIEKTPOCKOM, JJO3UMETpP, Kamepa



Bunbscona), ucnonp3ys 3HaHHS O CBOWCTBax (DM3MUYECKUX SIBICHUH U
Heo0XouMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHUX IPOIECCOB MpHU
pEelIeHUHN y4eOHO-TIPAaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBbI JUIsl TTOCTPOCHUS
M300paKeHHH B TNIOCKOM 3€pKajie U cOOMparomeil JTNH3e;

 IPUBOJUTH NPHUMEPHI (HAXOAWTh HHPOPMALKIO O NPHUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JIJIs1 0OecreueHus
0e30MacHOCTH MPU OOpaIlEHUHU C MPUOOPAMU U TEXHUYECKUMU yCTPONUCTBAMH,
COXpaHEHUsl 370POBbS M COOJIIOJCHHS HOPM SKOJOTMYECKOIO TMOBEICHHS B
OKPYXarUIIEH Cpee;

¢ OCYIIECTBIISITh MOUCK WH(pOpManuu (Quanyeckoro conaepxanHuss B MHTepHere,
CaMOCTOSITENIbHO  ()OpMYNIHpYsl  TOMCKOBBIM  3alpoc, HAXOAWUTh  IIyTH
ONpe/ENeHUs]  JIOCTOBEPHOCTU  IOJYYEHHOM HMHQOpMAMM Ha  OCHOBE
MMEIOIIMNXCS 3HAHUI U IONOJIHUTEIbHBIX HCTOYHHUKOB;

¢ CTIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHMM HAYyYHO-TIOMYJISIPHYIO
IUTEPATYpPy (PU3HUECKOTO COJIEpKaHUs, CIPaBOYHBIE MaTepUaibl, PECYpPChI
cetu  HHrepHer, BuageTh NpUEMAMU  KOHCIIEKTUPOBAHMUS  TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIE MHCbBMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uHpOpMaMM U3 HECKOJbKMX HCTOYHHKOB (DU3MYECKOTO COJEp KaHMS,
NyOJIMYHO MPEACTaBIATh PEe3yNbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
NEATENBHOCTH, MPU 3TOM T'PAMOTHO HCIIOJIb30BATh M3YyUYEHHBIA IMOHATUUHBIN
anmapaT HM3y4aeMoro pasaena (QU3MKU U CONPOBOXKAATh BBICTYIJICHUE
Mpe3eHTalnen ¢ yU€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHMe U B3auUMo/ielicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEPABIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHoe AaBcHie 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
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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. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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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. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE 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. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O

7 KJIaCC

OBHIEI'O OBPA30OBAHUA

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCII0JIb30BATh M3YUCHHBIC TOHATHUSA

1.2

pas3iimiaTtb ABJIICHUSA 110 OIIMCAHUIO HX XapPAaKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/IquKOG SIBJICHUC

13

pacrio3HaBaTh IPOSBICHUE HW3YYEHHBIX (U3MUECKUX SBJICHUHA B
OKpY’KaIOIlleM MUPE, B TOM 4Hclie (PU3HUECKUE ABJICHUS B IPUPOJAE, IIPU
9TOM MEpPeBOAUTh NPAKTUYECKYIO 3a7auyy B Yy4eOHYIO, BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBICHUI

14

ONKCBHIBaTh MH3YYEHHBIE CBOHCTBA Tel U (U3NYECKUE SIBJICHUS,
UCHOJIb3YS (U3NYECKUE BEIMYMHBI, MpPU OMNHCAHUM IPABHIBHO
TPAaKTOBaTb (DU3MYECKHH CMBICH  HCHOJb3YyEeMBIX BEIUYUH, HX
0003HAYCHHS U €IUHMIBI (PU3UYECKUX BEIMYMH, HaXOAUTH (OPMYIIBI,
CBS3BIBAIOIIME  JaHHYI  (U3MYECKYI0 BEIMYHMHY C  JAPYTUMH
BEJIMYUHAMHU, CTPOUTH I'paKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH

1.5

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TIPOLIECCHI,
HCNOJIb3Yysl M3YYEHHbIE 3aKOHBI, IPU OTOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIMCBHIBATh €r0 MAaTEMATUUYECKOE BBIPAKCHHE

1.6

OOBSICHATh (U3UYECKUE SIBICHHs, MPOIECCHl U CBOMCTBA Tell, B TOM
yyclie W B KOHTEKCTE CHUTyalludl MPaKTHUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHe U3 1 — 2 JIOTHYEeCKUX I11aroB ¢ Ornopoi Ha 1 — 2 U3yyeHHBIX
CBOWCTBAa  (PM3MUECKUX  SBJICHUH, (PU3MUECKUX  3aKOHAa  WJH
3aKOHOMEPHOCTH

1.7

pemare pacdy€THble 3a1auu B 1 — 2 1EWCTBUA, MCIONB3YysS 3aKOHBI U
(dhopmynsl, cBs3bIBatoOmne (HU3UIECKHUE BETUYMHBI: HA OCHOBE aHaIM3a
yCIOBUSL  3aJaud  3alUCBhIBaTh KPAaTKOE YCIOBUE, IIOJCTaBIISTH
¢u3nueckrue BeIUYUHBI B (OPMYIIBI U MPOBOAUTH PAcu€Thl, HAXOAUTH
CIpaBOYHbIC JaHHbIE, HEOOXOAMMBIEC ISl PEIIeHUs 3aJad, OLIEHWBAThH
PEATMCTUYHOCTD NOTYyYeHHON (PU3MUYECKOM BEIMYHHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh MNpPU IOMOIIU
(u3NYecKux METOJOB, B ONHWCAHUU HCCJIENOBAaHUS  BBIICIATH
IIPOBEPSIEMOE MIPEATIOIOKEHUE (runoresy), pasnuyarb u
UHTEPIPETUPOBATh MOJYyYEHHBINH Pe3yabTaT, HAXOJUTh OLIMOKU B XOE
OIIbITA, IENIAaTh BBIBOJIBI I10 €70 PE3yJIbTaTaM

1.9

OpoOBOAWUTL OIIBITBHI IIO HaGJIIOHGHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU WU
(U3UYECKUX  CBOWMCTB  TeI: dbopMyIUpOBaTh  MPOBEPSIEMBIC
MPEANONIOKEeHHS,  COOMpaTh  yCTAaHOBKY W3  TMPEJIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBATH XOJ ONBITA U (JOPMYIIUPOBATH BHIBOJIBI




1.10

BBINIOJIHATE MpPSIMbIE HM3MEPEHHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
nu(pPOBBIX MPHUOOPOB, 3aNUCHIBATH TOKAa3aHUS NPUOOPOB C YYETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUHN

1.11

MPOBOJIUTH HUCCIIEOBAHUE 3aBHCUMOCTU OJHON (PM3UYECKON BETMUMHBI
OT JpYroil ¢ HUCIOJB30BaHUEM IPSMBIX H3MEPEHMM, y4acTBOBATH B
IUTAHUPOBAHUM y4eOHOTO WCCIENOBaHMs, COOMpaTh YCTAaHOBKY H
BBINOJIHATh U3MEPEHUs, CleAys MPEUI0KEHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTaThl MOTYYEHHOW 3aBUCHUMOCTH (PM3MYECKUX BEIMYMH B BHUJIEC
IIPEUIOKEHHBIX TaONUIl U rpaduKOB, AeiaTh BBIBOJBI 110 pe3yibTaTaM
UCCIICIOBAHMS

1.12

IIPOBOJIUTh KOCBEHHbIE H3MEpPEHHUs (U3NYECKUX BEIMYMH, CIELys
MPEUIOKEHHOW WHCTPYKIMU: TPH BBIIOJHEHUH W3MEPEHUH COOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIATH 3HAYEHHE HCKOMOM
BEJINYUHBI

1.13

coONoaTh MpaBHia TEXHUKH Oe30macHOCTH mpu  pabore ¢
1a00paTopHBIM 000pPYTOBAHUEM

1.14

yKa3bIBaTh HNPUHIMIbI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMHCTB,
XapaKTepu30BaTh TNPUHIMIIEI JCHCTBHS HM3YyYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OIUCAHUs, UCIIONb3Ys 3HAHUS
O CBOWCTBax (PHM3MUECKUX SBICHUH W HeoOXomumble (u3muecKue
3aKOHBI U 3aKOHOMEPHOCTHU

1.15

NPUBOJIUTh IMpUMEPHl (HAXOAUTh HMHPOPMALMIO O I[PUMEPAX)
MIPAKTUYECKOI'O HMCIIOJIb30BaHMsl (PU3MUECKUX 3HAHMHM B MOBCEIHEBHOI
KU3HH 11 obecrieueHusi 0€30MacHOCTH MPpU oOpalieHuu ¢ mpudopamu
U TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHEHUs 370POBbS M COOIIOAEHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’KaloIleH cpefie

1.16

OCYHICCTBJIATD OT60p HNCTOYHHUKOB I/IH(I)OpMaI_[I/II/I B CE€THU I/IHTepHeT B
COOTBECTCTBMM C 3aJJaHHBIM IIOMCKOBBIM 3allpoCcoOM, Ha OCHOBC
HMEIONIUXCS 3HAaHUM U l'Iy'TéM CpaBHCHHA pPa3JIMYHBIX HWCTOYHUKOB
BBIJICIIATH I/IH(i)OpMaIII/II-O, KOoTOpasa ABJIACTCA HpOTHBOpC‘II/IBOI\/JI nJIn
MOXKET OBITh HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBITIIOJIHEHUH y4eOHBIX 3alaHuN
HAay4YHONOMYJSAPHYI0  JUTEpaTypy  (U3MUECKOTO  COJEprKaHuS,
CIIPaBOYHBIE MaTepHalIbl, pecypcsl cetu MHTepHeT, BiaaeTs NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOpMALMU U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 HMCTOYHMKOB MH(OpManuu (HPU3NYECKOTO COJIEpKaHUS, B
TOM 4Hcle NyOJIMYHO JenaTb KpaTKHe COOOLIEHHsI O pe3yibTaTax
MPOEKTOB WJIM Y4eOHBIX HCCIEIOBaHWH, MPH HITOM TI'PAMOTHO
WCIIOJIb30BaTh HW3YYEHHBIM TMOHATHUIHBIA anmapaT Kypca (GU3HKH,
COIPOBOXKATh BBICTYIUUICHUE IIPE3ECHTALMEN

1.19

MIpY BBIMIOJIHEHUU Y4YEOHBIX NMPOEKTOB M HCCIENOBaHUI pacipenensTh
0053aHHOCTH B TPYIIe B COOTBETCTBUU C IOCTABJICHHBIMH 33JauyaMH,
CIEIUTh 3a BBINOJHEHHEM IUIaHA JCHCTBUN, Aa/J€KBAaTHO OLICHUBATH
COOCTBEHHBIH BKJIQJA B  JEATEIbHOCTh TPYMIMbI, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, YUUTBIBAsI MHCHUE OKPYKAIOLINX

8 KUIACC
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NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIB30BaTh IOHATHA

pa3jinyaTtb SABJICHHUA M0 OMHMCAHUIO HUX XapPaKTCPHBIX CBOICTB U Ha
OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (bHSHLIGCKOC SIBJICHUEC

13

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (pU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CYIIIECTBEHHbIE CBOICTBA (MTpU3HAKU) GUZUUYECKUX SIBJICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH ONHCAHWU TPABHIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3MUYECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

1.6

1.7

1.8

1.9

XapaKTepu30BaTh CBOICTBa Tels, (hPU3UYECKHE SBJICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

00BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX IIaroB C Momompio 1 — 2 u3yyeHHBIX CBOICTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIIUCHIBATH KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3NYEeCKOW BEIUYMHBI C H3BECTHBIMHU
JTAHHBIMU

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXKHO pPCHINTh HNpPHU ITOMOIIHN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHN, BEIACIIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa
MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

MPOBOAMTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3nueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MpPOBEpSiEMbIE
MPENIOJIOKEHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUSl, ONUCHIBATh XOJ] ONbITA U (POPMYITHPOBATH BBIBOBI

1.10

BBINIOJIHATh MPSIMBIE HM3MEPEHUS C MCIIOJIb30BAaHUEM AHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UIECKUX BEITUYHH, CPABHUBAThH PE3YJIHTATHI
MU3MEpEHU ¢ yuE€TOM 3a/1aHHOI a0COMOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (PU3UUYECKOM
BEJIMYUHBI OT JPYrOMl C HCHOJIB30BAHUEM TMPSIMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJOBaHKUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH




U3MEpEeHUs, CcleAysd TMpeAio)KeHHOMY  IUIaHy, (UKCHUPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TAOIUI[ M TpaduKOB,
JlefaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

IPOBOJIUTh  KOCBEHHblE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyst IPENJIOKEHHOM HWHCTPYKLUMH, M BBIUUCIATH 3HAYCHUE
BEJINYUHBI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

XapakTepu3oBaTh IMPUHLUIBI JAEHCTBHS H3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX OIMUCAHUA, HCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJIEHHMH U HEOOXOaUMbIe
¢duznyecKrue 3aKOHOMEPHOCTH

paCHO3HaBaTI) HpOCTI)Ie TCXHUYCCKHC yCTpOﬁCTBa nu I/ISMepI/ITeJII)HI)Ie
npuOOphI IO cXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMbI
ANEKTPUYECKUX IEeNed C TMOCIAEHOBATEIbHbIM W NapauIeIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3jinyas yCIOBHble 0003HAYCHHS
AJIEMEHTOB JJICKTPUUYECKUX LIENEH

NPUBOAUTE TPHUMEPHl (HaXOauTh HWH(MOpPMAIMIO O MpUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU I oOecriedeHus: O€30MacHOCTH TIpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U
COOIOZICHHSI HOPM SKOJIOIMUYECKOTO TIOBEJICHUS B OKpYKaIoIel cpee

1.17

1.18

1.19

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NUECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLAEIATh HHPOpPMALNIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM Y4E€OHBIX 3a/JaHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3zoBaHus MH(GOpPMAIMU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas WHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHU3UUIECKOTO
COJICpP)KaHUs, B TOM YHUCIIC NYOJIMYHO TPEICTABIATh PE3yIbTaThI
MPOEKTHOM WM HCCIENOBAaTENbCKON JIeATENbHOCTH, MPH OTOM
rPaMOTHO HCIIOJb30BAaTh HM3YyYEHHBIM ITOHATUWHBIM ammapar Kypca
(bU3HUKH, COMPOBOXKIATH BBICTYIJICHUE MPE3CHTAIUEH

1.20

IIPYU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIIENOBAaHUN (PU3NUECKUX
MIPOLIECCOB PACHPENENITh O0sI3aHHOCTA B TPYIMIE B COOTBETCTBUH C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUEM IIJIaHa
JOEUCTBUIT U KOPPEKTUPOBaThH  €ro, aJeKBaTHO  OIICHHUBATH
COOCTBEHHBIN BKJIa[ B OCATCIIBHOCTD I'pYyIIIbI, BBICTpanBaTh
KOMMYHHKAaTHBHOE  B3aMMOJICHCTBUE,  MPOSABISAS  TOTOBHOCTH
paspemniaTh KOHM)IUKTHI

9 KIIACC
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IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3jinyaTtb SABJICHHUA M0 OMHMCAHUIO HUX XapPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (l)I/ISI/ILIeCKOC SIBJICHUC

13

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (pU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CyIIIECTBEHHbIE CBOICTBA (ITpU3HAKK) GU3UYECKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH ONHCAHWU TPABHIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAHHYIO  (U3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOICTBa Tels, (hPU3UYECKHE SBJICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

00BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBsSCHEHHUE U3 2
— 3 JOrMyYecKuX IIaroB ¢ IMOMOIIbI0O 2 — 3 HU3y4EHHBIX CBOICTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiate pacu€THele 3amadyd (omuparomuecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHONB3Ys. 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIIUE
(du3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allChIBaTh KPAaTKOE YCIOBHE, BBIABIATh HENOCTAIOIINAE WIH
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTUYHOCTD
MOJIyYEHHOT0 3HauUeHUs (PU3UUECKOI BEIIMYMHBI

pacno3HaBaTb HpO6J'ICMBI, KOTOpPBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(l)I/ISI/ILIeCKI/IX MCTOIAOB, MCIIOJIB3Yys OIMMCAHUEC MCCIICAOBaHUsA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I " OIIBITOB

1.9

1.10

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

NPOBOJIUTh TPH HEOOXOIMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
omnpenenss cpenHee 3HauCHHE H3MepseMON BeIHYuHBI ((POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
U3MepeHus (M3MEPUTEIBHOTO MpHOopa)

1.11

MMPpOBOAWUTL HCCJICIOBAHUC 3aBHUCUMOCTEH (I)I/IBI/I‘-IGCKI/IX BCJINYHUH C




1.12

1.13

UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUIl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl
IOJy4eHHOM 3aBUCHMMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOJIUIH
rpauKoOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
YU BBINOJHATH HW3MEPEHHS, CIeAysd NPEIIOKEHHON HHCTPYKLHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pEe3yJbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJIEJIb aTOMHOT0 siipa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIONIB30BaTh CXE€Mbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TPAKTHUUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl OCTPOCHUS U300paKEHUH B IJIOCKOM
3epKajie U coduparouieil JuH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU  JJig  oOecniedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTeNnpHO (OpMYIHpys TOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX
HCTOYHUKOB

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4e€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHeT; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO

CO3[1aBaTh COOCTBEHHBIC ITHMCBMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIBKHX HNCTOYHHUKOB (bI/I?:I/I‘-IeCKOl"O
COZICPKaHMs, MyOJIIMYHO TIPENCTABIATh PE3yIbTaThl MPOCKTHOW WIIN
UCCIIeIOBATEIbCKOM  JEATENbHOCTH, THPU  3TOM  TPaMOTHO
UCIIOJIb30BATh M3YYEHHBIH MOHATHIHBIN anmapaT U3y4aeMoro pasJerna
(GU3MKKM W CONPOBOXKAATh BBHICTYIUICHHE MpPE3CHTAlMeH ¢ y4ETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB U UCCIECIOBAHUN (PU3NUECKUX
IPOLIECCOB paclpenensaTh 00A3aHHOCTU B IPYMIE B COOTBETCTBUU C
NIOCTABJIEHHBIMUA 3aJjayaMH, CJEIAWTh 32 BBIIOJHEHUEM IIJaHa




JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
CcOOCTBEHHBIN BKJIa[Jg B ACATCIIbHOCTD T'pyHIibl, BBICTpanBaTh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE,  MPOSABIAS  TOTOBHOCTb
pa3pemiath KOHQIUKTHI

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA
pasaelia 3JIEMCEHTA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHUPA

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYCCKHE, TEIUIOBBIC,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

@dusnueckue BeaMuuHbl. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb
u3MepeHuil. MexxiyHapoiHas cucreMa eMHHUIL

EcTrecTBeHHOHAYYHBI METOJ TIO3HAHUS: HAOIOJICHHUE,
IIOCTAaHOBKaA Haquoro BOHpOCZl, BBIABHNKCHHUEC THUIIOTEC3,
SKCIIEPUMEHT II0 IPOBEPKE THIOTE3, OOBSICHCHHE
HaAOJIFOaeMOT0 SIBJICHUS

1.4 Onucanue GpU3NUECKuX SBJICHUHN C TOMOIIBIO MOIeNen

[TpakTyeckue paboTHI:

N3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpezienienre pa3MepoB MaJIbIX TeJl.

W3mepenue temmepaTypbl MpHU MOMOIIM KHJIKOCTHOTO
TEPMOMETPA U JATUYNKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEILIECTBA
CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.

21 OnbITel,  J0Ka3bIBAKOIIUE  JAUCKPETHOE  CTPOCHHUE
BelIeCcTBa

1.5

JBuxenne yactun —BemiectBa. CBsi3b  CKOPOCTH
2.2 JBIDKEHMS YacTHL ¢ TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, mubdysus

B3aumoeicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE

2.3

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME TIa30B,
KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX)  TEIl.
24 B3anMocCBA3p MeEXIy CBOMCTBAMH BEHIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTrueckue pabOTHI:
2.6 Ounenka pauaMeTrpa aToMa  METOAOM  psiioB  (c
ucronb3oBanueM Gororpadmii).




OnbITh! 10 HAOIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI o 00OHapyKEHUIO JEUCTBUSA CUII
MOJIEKYJISIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

MexaHndeckoe JIBIDKCHHE. PaBHoMepHOe u
HEPaBHOMEPHOE JIBUIKEHHE

Cxopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM
JBIKCHUH. PacuéT myTu 1 BpeMEHH JIBHKCHHS

3.3

SlBnenue uHepruu. 3akoH HHEpHUU. B3aumopeicTBue
TEN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUIKEHHUS TeEl.
Macca kak Mepa HUHEpPTHOCTH Teja

3.4

[T;motHOCTE BemecTBa. CBA3b IUIOTHOCTH € KOJIAYECTBOM
MOJIEKYJI B €IUHUIIE 00bEMa BellecTBa

3.5

Cuna kak XApaKTCPpUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl c
MIOMOUIbIO AMHAMOMETpA

SIBnenue taroreHus u cuia TsokecTu. Cuia TSDKECTH Ha
Jpyrux miaHerax. Bec tena. HeBecomocTb

3.8

3.9

3.10

3.11

3.12

Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IIOKOS.
Tpenue B Ipupoae U TEXHUKE

CnoxkeHue cuj, HaANpaBJIEHHBIX 110 OJHOM MPSMOM.
PaBHOzeWCTBYIOIAs CUII

[TpakTiueckue paboThI:

OmnpezneneHue CKOPOCTH PAaBHOMEPHOIO  JBMKEHUS
(mapuka B OKHJIKOCTH, MOJIENU  OJIEKTPUIECKOTO
aBToMoOmIs u Tak ganee). OmpeneneHue cpenHen
CKOpOCTH CKONBXEHHUS Opycka WIM WIapuKa 110
HaKJIOHHOM  miockocTd.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHPYIOIINE
3aBUCUMOCTb DPACTsDKEHUs (nedopMalnuu) NpPYKUHBI OT
NPUIOKEHHOW Cuibl.  OMBITBI, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHHsI CKOJbKEHHs OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH

du3ndecKkne SBICHUSI B mpupoac: MpuMEPbI IBUKCHUA C
pas3JIMIHbIMHA CKOPOCTAMU B JKMBOM M HEXXHBOU npuponae,
}IeﬁCTBI/Ie CHUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHuueckne ycTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B

Hasnenue TBEpmoro Tenma. CrocoObl YMEHBIICHHS WU

4.1 YBEJITUYECHUS TABICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
TEeMIIepaTypbl

43 Ilepenaya naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
razamu. 3akoH [lackais. [lHeBMaTHYeCKHE MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIyOWHBI.

4.4 [I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.

FI/I,I[paBJ'II/I‘IeCKI/Ie MEXaHU3MBbI




4.5

4.6

Atmocdepa 3emnu u armocepHoe nasiaenue. [IpuanHbI
CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emiid. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABICHUS OT
BBICOTHI HaZl YPOBHEM MOPA

W3mepenune armocdepHoro mapneHusi. [IpuOopsl ais
U3MepeHUst aTMOC(HEPHOTO IaBJICHHSI

4.7

JeiicTBUe XHIKOCTH U raza Ha NOrpYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

4.8

[InaBanue Ten. Bo3ayxorniaBanue

4.9

4.10

411

[TpakTrueckue paboTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa MOTpYKEHHOH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BbITAIKUBAOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJO, NOTPY’KEHHOE B KHUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, AEHCTBYIOLIEH
Ha TeIO B JKHAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJIa U OT IJIOTHOCTHU
JKHUJIKOCTH. Konctpyuposanue apeomerpa WIIH
KOHCTPYMpPOBaHHWE  JIOJKM M  OmlpeAelieHue  eé
TPy30M0IbEMHOCTH

@dusnueckue  SABICHWS B TPUPOJC:  BIUSHHE
aTMOC(EepHOTo JaBlieHHs Ha )KUBOI OpraHu3M, IIaBaHue
pBIO

TexHudeckne yCTPOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIHOCTDB, OHEPT'UA

5.1 Mexanunueckas paboTa

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
II0CKOCTh. [IpaBuiio paBHOBECHs pblyara

5.4 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K 0JIOKY
«3onoTtoe  mpaBwio»  MexaHukd.  Koadouiment

9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 [loTeHnmanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunerndeckas 3Heprus

58 [TomHast MexaHHUYECKas SHEprus. 3aKOH W3MEHEHHS H
COXpaHEHHsI MEXaHUYECKOH dHEpruH
[TpakTuyeckue paboOTHI:
Onpenenenue pabOThl CUIIBI TPEHUS IIPU PAaBHOMEPHOM

5.9 JNBIDKEHUU Tella 10 TOPU30HTAIBHOW TOBEPXHOCTH.

Uccnenosanue YCIOBUU paBHOBECHS pblyara.
W3mepenne KIIJ[ HakimoHHOM mniockoctu. M3yueHue




3aKOHA COXPAaHEHUS] MEXaHWYECKON SHEPTUH

dusnyeckue SABJICHUS B npupoac: pbHaru B TEIC

5.10
YeJioBeKa
TexHuuecKne YCTPOMCTBA: pblUar, TMOJBWUXHBIA U

511 HETOABMKHBIM OJIOKH, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY

8 KJIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS
pasjiena 3JieMeHTa
TEITUIOBBIE ABJIEHU A

OCHOBHBIE  TIOJIOKEHHUSI  MOJEKYJISIPHO-KMHETUYECKOM

6.1 TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
Mosiekysl.  OmbITBI,  TOATBEPXKIAIOMIUE  OCHOBHBIC
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, SKUAKOTO U Ta3000pa3HOro

6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue M amopgHBIC
Tena
OObsicHEeHUE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEl

6.3 Ha OCHOBE TIOJIOKEHUH MONEKYISIPHOKUHETHUECKON
TEOPUH

6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS

6.5 TeroBoe pacupeHne u cKxaTHe

6.6 Temneparypa. CBsi3b TeMmrmepaTrypbl CO CKOPOCTBIO
TEIUIOBOTO JIBHKEHHUS YaCTHUIIL

6.7 Buytpennss sueprus. CriocoObl U3MEHEHUs! BHYTpEeHHEH

5 SHEPTUH: TEeIUIONEpe1aua U COBEpIIEHNE PaboThI

6.8 Bunel terionepenadu: TEIIIONMPOBOIHOCTh, KOHBEKIIHS,
W3ITy4eHue

6.9 KomnuectBO  TemmoTel.  YiaenbHas — TEMJIOEMKOCTH

' BEIeCTBa

6.10 TemmooOMeH u TEMJIOBOE paBHOBECHE. Y paBHEHUE
TEIJIOBOTO OaiaHca

6.11 [InaBnenne u oTBep/IeBaHNE KPUCTATUTMUECCKUX BEIICCTB.
VY aenbHas TEMIOTA MJIABICHUS
[Tapoobpa3zoBanue u  KoHAeHcanus.  Mcmapenue.

6.12 Kunenne. VYaenbHas  Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO
TABIICHUS

6.13 BraxxaocTs Bo3myxa

6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpuanumer  paboThl  TermoBbix  asurarenei  KITJ]

6.15 TEIUIOBOTO JABHUTarens. TerioBble ABUraTeNd U 3allluTa
OKpY>Karollen cpeibl




6.16

6.17

3aKOH COXpaHEeHUsI U MPEBPALLEHUS YHEPTUH B TETLIOBBIX
rpoleccax

[IpakTuyeckue paboOTHI:

OnbITbI 10 00HapyXEHUIO JEeUCTBUSA cui
MOJIEKYJIAPHOTO IPUTSKEHUS.

OneITbl 10 BBIPAIMBAaHUIO KPHUCTAUIOB ITOBAapPEHHOMN
COJIM MJIU caxapa.

OnbIThl 10 HAOJIIOAECHUIO TEIUIOBOTO PACIIUPEHUs ra3oB,
YKUAJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue naBIeHUs BO3AyXa B OaUIOHE MINPHLIA.
OneIThl, JAEMOHCTPUPYIOLIUME 3aBUCUMOCTb JIABJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.
[IpoBepka rumore3pl JMHEHHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA KHMJKOCTH B TEPMOMETPHUECKOW TpyOKe OT
TEeMIIepaTyphl.

HaGmtoneHne uM3MeHeHUs BHYTPEHHEH SHEpruM Teja B
pe3yJibTaTe TEeIIonepeaayu U paboThl BHEIIHUX CHUII.
HccnenoBanue siBIeHUS TEIUIOOOMEHA MPH CMEIIMBaHUU
XOJIOAHOW U ropsiYeil BOJBI.

OnpeneneHne KONMYECTBA  TEILIOTHI, IOJIy4EHHOI'O
BOJIOM TIpU TEIUIOOOMEHE C HarpeTbIM METaJNIMYECKUM
LUIVHIPOM.

Onpenenenue ynenbHON TEIIOEMKOCTH BEILLIECTBA.
HccnenoBanue nporecca UCIIapeHus.

Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.
Onpenenenne yenbHON TEMIOTHI TUIABJICHUS JIBJA.

6.18

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUE W KallWJUIAPHBIC SABJICHUSA B IIPHUPOAC,
KpUCTAIIBI B Tipupoe, u3inydenne CoiHIla, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHnueckue  ycTpolcTBa:  KalMJUIAPBL, IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETpP, MapoBas TypOMHA,
JIBUTaTENIb BHYTPEHHETO CTOPAHMSI.

OJIEKTPUHECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TeJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPHUYECKOTO

7.3 nosid. [IpyHIMI cyneprno3unuy 3IIEKTPUYECKUX MOJIEN
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn osnexktpuueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JUDJICKTPUKA

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

7.6 ONEeKTpUYeCKUd  TOK.  YCJIOBHS  CYyIECTBOBaHUS




OJICKTPHUYCCKOI'0 TOKA. M cTOoUHNKH TOCTOSTHHOTO TOKA

HeicTBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJIKOCTSIX U ra3zax

78 Onektpuyeckas uenb. Cuiia Toka. OJIEKTPUUYECKOE
HaIpsHKEHUE

79 CornpoTuBieHue MIPOBO/IHHKA. VY enbHoE
CONPOTHUBIICHHUE BEIIECTBA

7.10 3akon Oma a1 yd9acTka 1enu

711 [locnenoBarenbHOE W HapajUieIbHOE  COEIUHEHUE
MPOBOJTHUKOB

712 Paborta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyina — Jlenua

713 DIEeKTPUYECKHE ILEeNH U TMOTPEOUTENN 3ICKTPUIECKOM
sHepruu B ObITy. KopoTkoe 3amMblkaHue

714 IloctossHHBIe MarHuThl. B3amMonelcTBHE MOCTOSHHBIX
MarsuToB

715 MarautHoe mnosne. MaruutHoe mnojie 3eMiIM M €ro
3HAUYCHHE JIUIS JKU3HU Ha 3eMiie

716 OnbIT Dpcrena. MarHuTHOE T0JI€ AJIEKTPUYECKOro TOKa.
[IpumeHeHne 3J1IeKTPOMarHuToB B TEXHUKE
JlelicTBME€ MarHUTHOIO IOJS Ha TMPOBOJHUK C TOKOM.

717 SHGKTPOI[BI/IFaTGJ'IBV IMOCTOSTHHOTO TOKa. HCI;IOJ'IBSOB&HHG
3JEKTPOJIBUTaTeNeil B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCTIopTe

718 OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
nHaykiuu. [Ipasuno Jlenna
DIEeKTpOreHeparop. CrniocoOsr MOJIY4eHUS

7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOCHUIO DJICKTPHU3AIUN TET UHIYKIIUEH
Y TIPU CONPUKOCHOBEHMH.
HccnenoBanue nA€UCTBHSA SJIEKTPUYECKOrO OIS  Ha
MPOBOJIHUKYU U AUDJICKTPUKH.
COopka ® mpoBepka pabOTHl DJIEKTPUUYECKON I
IIOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIBI TOKA.

720 N3mepenue u perynmpoBaHue HAPSIKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pE3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JJIMHBL, TUTOMAAW MOTICPCYHOI'0 CCUHCHUA U MaTCpHrajia.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUW  TIpU
MIOCJIEZIOBATEIbHOM  COEIMHEHUU JBYX PpE3HCTOpOB.
[IpoBepka mpaBuiia Ajsi CHJIbI TOKA MPHU MapajieIbHOM




7.21

1.22

coeAuHeHUN  pe3uctopoB.  OmpeneneHune  pabOThI
JIEKTPUUYECKOrO0 TOKA, UAYILEro 4epe3 PEe3UcCTop.
OmnpeneneHue  MOUIHOCTH — 3JIEKTPHUYECKOrO0  TOKa,
BBIIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4yepe3 JIAMIIOUKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHMTOB.
I/I3yqu1/Ie MAarauTHOI'O IIOJIA IMMOCTOAHHBIX MAIrHUTOB IIPpU
ux oObeauHeHUM U pasgeneHud. VcciepoBaHue
JEHCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIME  3aBHCUMOCTb  CHJIbI
BSaI/IMOHGfICTBI/ISI KaTyllKkyu ¢ TOKOM W MarouTa OT CHJIbL
TOKa M HaIpaBleHUs TOKa B Karymke. I3yueHue
I[GI\/JICTBI/HI MAaroiuMTHOIO I10Jid Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
BIIEKTPOABUTATEIA. N3smepenne KII
3J€KTPOJIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCICIOBAaHHUIO ABJICHUA SHCKTPOMaFHI/ITHOfI HHAYKIUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUA
HHAYKIOUMOHHOI'O TOKa

Odusnyeckue SBICHUS B TPUPOJE: DJICKTPUUCCKUE
sBleHUsT B atMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHMW3MOB, MarHUTHOE T0JIe 3eMiid, Aper( MOoIOCoB,
POIIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe
CHUsSIHUC

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETpP, PEOCTaT, CYETUUK DIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENFHBIE  MPUOOPHI,  HAarpeBaTeNIbHBIC
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEJOXPAaHUTENHN, JJIEKTPOMArHUT, OSJIEKTPOJIBUTATEINb
MOCTOSIHHOTO TOKa, FeHEePaToOp MOCTOSHHOTO TOKA

9 KIIACC
Kon
pasena Kox anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
MEXAHUWYECKMUE SABJIEHUA

81 Mexanuueckoe JABIKEHHE. MarepuanbHas —TOUKA.
Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NMPSMOIMHEHHOE IBUKEHHE

8 HepaBHomepHoe mnpsiMonuHeiHoe nBuxeHue. CpeaHss

8.4 U MTHOBEHHas CKOpPOCTh Tella MpPH HEPaBHOMEPHOM
JIBM>KEHUH

85 VYckopenue. PaBHOyCKOpEeHHOE IPSIMOJIMHEMHOE
JIBIDKEHUE

8.6 CBoOoaHoe nmagenne. OneITel [ anunes




PaBHOMepHOE ABWXKEHME MO OKpYyXHOCTH. [lepmon u

8.7 gactota oOpamieHus. JIuHelHass W yrioBas CKOPOCTH.
LleHTpOocTpeMuTENbHOE YCKOPEHHE

8.8 [TepBrriii 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIKIT CYyTIEPITO3UITUN CHUT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CHJIa TPEHUS CKOJIBKEHHS, CHUJIa TPEHUS
MIOKOSI, IPYTHe BUJIbI TPEHUS

8.14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHHUS.
YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBuwxenne  mmaHer  Bokpyr  Connua.  Ilepsas
KocMHu4eckasi CkopocTb. HeBecoMoCTh U meperpy3ku

8.16 PaBHOBecue matepuanbHON TOUKU. AOCOTIOTHO TBEPIOE
TEJIO

817 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
BpaieHus. MomeHT cuibl. LleHTp TsbxecTn

8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyibsce cuisl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE ABMXEHKE

8.21 Mexanunyeckas paboTa U MOIIHOCTb

827 PabGora cun TskectH, ymnpyroctd, TpeHus. CBA3b
SHEpPruu U paboThl

8.93 [lorennmaneHast DdHEPTUs Tena, TMOJHATOTO  HaJ
MIOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHuManpHas 3HEPTUs CKATON IPY>KUHbI

8.95 Kunernueckass sHeprus. Teopema o0 KHHETHYECKOMH
SHEPTUU

8.26 3aKoH COXpaHEHUsI MEXaHMUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JBIDKEHHUS IMapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs: Tella MPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOW CKOPOCTH.
IIpoBepka THUMOTE3bI: €CIM MpPH PaBHOYCKOPECHHOM

8.27 NBUKEHUHM 0€3 HadyajJbHOW CKOPOCTH MYTH OTHOCSTCS

KaK psJ  HEUYETHBIX YHUCEI, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHHUS
OT CuUJIbl HOpPMalibHOro JaBieHus. OnpeneneHue
KoapduuueHTa TpeHus CKoibxkeHus. Omnpenenenue
KECTKOCTU TMpYyxKuHBL. OrnpeneneHre padOThl CHIIBI
TPEHMsT TpU PABHOMEPHOM JIBJKEHUM Teja 110
TOPU3OHTAIILHON TOBEpXHOCTU. Ornpesesienne padoThl
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CHJIBI YIIPYTOCTH pH noabéMe rpys3a c
UCHOJB30BAHUEM  HEIMOABMKHOTO MW IMOABUIKHOIO
OJIOKOB

dusndyeckue ABJICHUS B IIpupoAc: MPUIKWBBEI U OTIIMBEI,

8.28 nBuKeHue IulaHeT COJHEYHOH CUCTEMBI, PEaKTUBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
8.99 Texnudyeckne  yCTpOWCTBAa:  CHHUAOMETP,  JATYHKH

I10JIOXKEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJIeOaHM: Iepuo/J, YacTOTa, aMILJIMTY1a

9.2

Maremarnueckuit u IIPYKAHHBIN MasITHUKHU.
[IpeBpaliieHre SHEpruy Npu KoJaedaTeIbHOM JBHKEHUH

9.3

9.4

3aryxaromue KosneOaHusi. BbIHYyXIeHHbIE KOIeOaHMUS.
Pe3onanc

Mexannueckue BOJIHBL. CBOHCTBa MEXaHHMYECKHUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHU4YECKUE BOJIHBI
B TBEPAOM TeJI€, CCICMUYECKHE BOJIHbI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

WHubpa3Byk U yiabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl M Hepuoja  KojeOaHuit
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl M Hepuoja  KojeOaHuit
MPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH — TepHoJa  KojieOaHui
MOJIBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH —Ilepuoja  KoyieOaHui
NPYXHHHOTO MasTHUKAa OT Maccel Tpysa. IIpoBepka
HE3aBUCUMOCTH nepuoja Kose0aHui rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAaccChl TPy3a U >KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cB0OOOIHOTO MaieHUs

9.8

dusznueckue SBJICHUSI B npupoac: BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMU4ecKue BOJIHBI,
IIyHaMHu, 5XO

9.9

TexHuueckue yCTpPOWMCTBA: 3XOJOT, HCIOJIb30BAHUE
YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

10.1 .
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana >1eKTPOMarHUTHBIX BOJH

10.3 OnekTpoMarauTHas npupoaa ceera. CKOpoOCTh cBera.
BoustHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:

104 N3yuenne CBOWCTB OJEKTPOMArHUTHBIX BOJH C

MTOMOIIBI0 MOOUITLHOTO TenedoHa
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12

Ousnyeckue SBICHUS B MPHUPOJAE: OUOIOTUYECKOE

10.5 neiicTBue BUJIUMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3IyYeHHI

106 Texuuueckue yCTpoOiicTBA: _ HCrIONb30BaHME
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKM CBETA

11.2 [IpsimosinHENHOE pacpOCTPaHEHHUE CBETA

113 Otpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKeHUS
cBETa

114 [Ipenomsienne cBeta. 3aKOH NPEJIOMJIEHUS CBETA.
[TosnHOE BHYTpEHHEE OTPAKEHHE CBETA

11.5 JIunza. Xop myuel B IMH3eE

116 OnTuueckast cucrema Qoroanmnapara, MUKPOCKONA H
TeJecKoma

117 I'maz kak onTuueckas cucrema. biu3opykocTs U
JAJIbHO30PKOCTh

118 Pasnoxxenue Oernoro ceeta B cekTp. OnbiTel HploTOHA.
CrnoxeHune CrieKTpalibHBIX IBETOB. Jlucriepcus cBeTa
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yrja  OTpPa)KEHUS
CBETOBOTI'O JIy4a OT YyIJia MaJeHHUs.
W3ydenmne xapakTEepUCTHK H300pa)XeHUs NpeaMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH  yrjla  NPEJIOMIICHUS
CBETOBOTIO Jy4a OT yIJja MaJieHus Ha TPaHuLE «BO3AYX —

11.9 CTEKJIO».
[Tonyyenne u300paxKeHUH C MOMOILBIO COOMparolei
JIMH3BL.
Omnpenenenne (QOKYCHOTO pacCTOSIHUS M ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OmnbITHI IO PA3JI0KEHHUIO OEIOro CBETa B CHEKTP.
OnbBITEl 10 BOCTIPHUSTHIO I[BETA TPEAMETOB NPU HX
HaOJIIOCHNH Yepe3 LIBETOBbIE (PUIIBTPHI
dusnueckue sABJICHUS B mpupoje: 3arMeHus CoyHna u

11.10 JlyHbl, 1IBeTa TE€J, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)

1111 Texuuueckue YCTpOMCTBA: OYKH, HEPUCKOTI,
(dhoToanmapar, ONTHIECKUE CBETOBO/IBI

KBAHTOBGIE ABJIEHUA

121 OmnbiTel Pezepdopna u miaHeTapHas MoOJENb aTOMA.
Mogens aroma bopa

122 Hcnyckanne u TOTJONICHWE CBeTa aroMoM. KBaHTHI
JInnenyaTele CIIEKTPHI

12.3 PagnoakTuBHOCTB. Anb(da, OeTa- u raMmMa-u3nydeHHs

124 Crpoenne aromHoro sjapa. HykioHHas Mopenb
aTOMHOTO siapa. M30Tomnsl




PagnoaktuBHbie mpeBpamieHud. [lepuon mnomypacnana

125
aTOMHBIX SI7IEP
126 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOrO U
MaccoBOI'0 YHCE
12.7 OHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
128 Peakuuu cunresa u neneHus saep. VMIcTouHUKY SHEpruu
CounHna u 3B€31
12.9 Snepnas _ OHEpreTHKa. JleiictBue  paguMOAKTUBHBIX
U3Iy4eHUH Ha KUBbIC OPraHU3MBbI
[IpakTuyeckue pabOTHI:
HaOntoneHne CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB
1210 U3JIy4EHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHE SHEPIUU YACTHIIBI
10 TOPMO3HOMY IIyTH (110 (hoTOrpadusim).
W3mepeHue painoakTUBHOTO GoHa
dusnueckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIH
pPaavoOaKTUBHbIN ¢om, KOCMHUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE U3JIY4YCHHE MPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAJUOAKTUBHBIX MW3JIIy4YCHUH HA OpraHu3M
YeJI0BEKa
1212 TexHuueckue yCTpoOICTBa: CIIEKTPOCKOII,

VHJIMBUYQJIbHBIA TO3UMETP, KaMepa Buinbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpaszoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U II03HABa€MOCTH SBJICHUH NPUPOABI, O POJHU SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeldl poau (GU3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJOTHH, 00 3BOIIOIMU
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(¢U3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpA, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMS O BHMJAX MaTepuu (BEIIECTBO W TMOJE), O JABIKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuu
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTU SIBICHHH MPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, JJICKTPOMArHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOe SBIICHNCE,
YMEHHE Paclo3HaBaTh MPOSBIECHUE U3YYECHHBIX (PU3UUECKUX SBICHHIMA
B OKPYXAalOlleM MHpe, BBIICISAS WX CYIICCTBCHHBIC CBOMCTBA
(mpu3HaKH)

Binianenne ocHOBamMM IOHATUHHOIO anmapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKU M HMCIOJIb30BAaHUE WX I pPEHIeHUs Y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS H
MIPOIIECCHI, UCTIOJIb3YSI PYHIaMEHTAJIbHBIE U OMITUPHUUECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII B (1)I/I3I/I‘-ICCKI/IG SIBJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CaMOCTOSATEIBHO COOHMPATh IKCIIEPHUMEHTAIBHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIBITA ¥ 3aIMCHIBATE €T0 PE3YNIBTATHI, (DOPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NIECKIX BETUUHH:
YMEHHE IUIAaHUPOBAaTh W3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIMH, BBIYHCIATH
3HAYCHUE BEJIIMYUHBI W aHAIM3UPOBATH TOJYyYEHHBIC PE3YJbTaThI C
y4€TOM 3a/IaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPECHHIA;
MPOBEJICHUE  HECJIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICIOBAHMIA,
CaMOCTOSITENIbHO ~ COOMpaTh OSKCHEPUMEHTANbHYI0 YCTaHOBKY H
MPOBOAWTh  WCCIEAOBaHWE IO  WHCTPYKIUH,  TMPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YUUTHIBATh MOTPEITHOCTH, JI€TaTh BRIBOABI IO Pe3yIbTaTaM
MCCJIEIOBAHMUSI




[TonnmManue  XapakTepHBIX  CBOMCTB  (DM3WYECKUX  MOJCIICH
(MaTepuanbHasi TO4Ka, aOCOMIOTHO TBEPJOE TEIO, MOAETH CTPOCHHS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOZCIh aToMa,
HYKJIOHHAas MOJICNIb aTOMHOTO SJIpa) U YMEHHE MPUMEHITh WX JUIS
00BbSICHEHUS (PU3UIECKUX MPOIECCOB

VYMeHne oOBICHATh (PU3MYECKHE TPOLECCH M CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUINHHO-CIICICTBEHHBIC CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON HAa U3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN
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YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI W (popMynbl, CBs3bIBaOIIUE (pU3UUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpPATKOE YCJIOBUE 3ajayH,
BBISBJISITh HEJOCTAIONINE JaHHBIC, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC ISl € PEelICHUs, UCIIOJIb30BaTh CIIPABOYHbBIC JaHHBIC,
MPOBOANTH PACUETBl M OIEHUBATH PEATHCTUIHOCTh TOTYYCHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE OMPEICIIATh Pa3MEPHOCTb
(U3HYECKON BEITMIMHBI, IOTYYCHHON TIPU PEIICHUH 3a1a91

YMeHue XapakTepus3oBaTh IMPUHLUIBI  JEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, M HPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 MX OMHMCAHUIO, UCIIOJb3Ys 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (Qu3MuecKue
3aKOHOMEPHOCTHU

VYMeHue UCHONb30BaTh 3HAHUS O (U3HYECKHX SBJICHUSAX B
MOBCEIHEBHOM JKM3HM s o0ecredyeHuss Oe30MacHOCTH NP
oOpamieHUn ¢ OBITOBBIMH  IpuOOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
JKOJIOTUYECKOIO IIOBEIAEHUS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HEOOXOUMOCTH NPUMEHEHHUS! NOCTHKEHUM (U3MKU U TEXHOJIOTUH
JUISL PAllMOHAIIBHOTO ITPUPOAOIIOIB30BAHUS
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OneiT TOMCKa, TpeoOpa3oBaHUs M TMpPeACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(MOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHW; YMEHUE OLEHHUBATH TOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUU U
JIONIOJTHUTENBHBIX ~ WCTOYHHUKOB,  yYMEHHUE  MCIOJIB30BaTh  IPHU
BBITIOJITHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BrmameHue 0a30BBIMM  HaBBIKAMH — TIPeOOpa3oBaHUS
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
CO371aBaThb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE WH(OPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cuctema oTcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOoMepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 TSl BBIYMCIICHUS CPEeMIHEH cKopocTH: V = S/t
PaBHOMepHOE MpAMONMHENWHOE IBU)KEHUE. 3aBUCUMOCTh KOOPJIWHATHI Tela
OT BPEMCHH B CITydae paBHOMEPHOTO MIPSIMOJIMHEHHOTO JIBM)KCHUS
13 x(f)=x,+vt
I'padukn 3aBUCHMOCTH OT BpEMEHHM MJi MPOEKIMH CKOPOCTH, MPOCKIHH
MepeMEeIIeHUs, TyTH, KOOPAWHATHI IMPU PABHOMEPHOM IPSMOJIMHECHHOM
JIBUKCHUH
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
!Q
Sy(f) =V, *+a* =
F
DopMynbl UI MPOCKIMH MEPEMEIICHUS, TTPOCKIIUH CKOPOCTH U MPOSKIIHU
YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKEHHUH:
;2
14 Sy (T) =Upx '?‘-l-f'.‘]_ ’ E 3
U.\'(f) =Upy T4, £,
a.(f)=caonst,
U:.'r‘ - Ul.rL zzarsr
I'padmky 3aBHCHMOCTH OT BPEMEHH JUISI TPOCSKIIMU YCKOPEHHS, MPOCKIIHH
CKOPOCTH, TPOEKIIUU MepeMelIeHsl, KOOPANHATH NPHU PaBHOYCKOPEHHOM
MPSIMOJTUHEHHOM JIBUKCHHUH
CBoOoanoe maaenune. Dopmynbl, ONMHUCHIBAIOIINE CBOOOIHOE TMaJeHUE Teja
M0 BEPTHUKAIU (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH
1.5 3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJII NPOEKLIUU YCKOPEHWS,
MPOEKIIMH CKOPOCTH W KOOPAMHATHI TMpPH CBOOOJHOM TMAaJeHUU Tela IO
BEePTHKAIH
CKOpOCTh pPaBHOMEPHOTO JIBIDKEHHUS Tella MO OKpYKHOCTH. HamparieHue
CKOPOCTH.
dopmyna IS BBIYUCICHUS CKOPOCTH 4epe3 Paauyc OKPY>KHOCTH M TIEPUO]T
oOparieHus:
1.6
L= iR
T

LenTpocTpeMutenbHoe yckopeHue. HampaBneHue LEHTPOCTPEMHUTENIBHOTO
yckopenusi. Dopmyia [uisi BBIUUCIEHUS YCKOPEHMUS:



1.7

b
%R
dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
v = 1
T

Macca. IInotocts BemecrBa. @opmyiia 1l BBIYUCICHUS TIJIOTHOCTH:

_m
V

1.8

Cuia — BCKTOpHAas1 (bPISI/I‘leCKaH BeanunHa. CloskeHue Cuil

1.9

SIBnenune unepuuu. Ilepsoiit 3akon HproToHa

1.10

Bropoii 3akon HerotoHa:

F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI,
JEHCTBYIOLIEH Ha TEJO

1.11

1.12

B3aumoneiicteue ten. Tperuit 3akoH HeroToHa:

Fyy=-F,

Tpenue Mokos U TpeHUE CKOJIbKEeHHs. Popmyna i BBIYMCICHHUS MOJYJIS
CUJIBI TPEHUS CKOJIbKCHUS:

FTp:p-N

1.13

1.14

Hedopmarus Tena. Ymnpyrue u Heynpyrue aedopManuu. 3aKOH YIPyrou
nedopmarnu (3akoH ['yka):

F=k-Al

BcemupHoe Tarorenue. 3aKk0H BCEMUPHOTO TATOTEHHUS:

F-c. my -ih‘:
R
Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
®dopmyna Juist BBIUMCICHUS CUJIbI TSDKECTH BOJIM3M MOBepXHOCTH 3emiu: F =
mg.
JBmxenue manetr Bokpyr ConHna. [lepBast kocMudeckasi CKOpOCTb.
HesecoMocTb 1 neperpysku

1.15

Wmnynbe Tena — BeKTopHas pu3nyecKkasi BeJIUYUHa.




p=mo
Nmnynbe cuctemsl Ten. M3menenne uMmiryibca. IMITynbC CUiibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEJ:
1.16 P=m, +in, U, =const
PeaktuBHOE NBHXKEHUE
Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fscosa
117 Mexanudeckass MOIITHOCTE:

4
t

N=

KI/IHeTI/I‘IGCKaSI U IIOTCHIUAJIbHAA 3H€pFI/I$I. q)opMyﬂa IJIA BBIYUCIICHUA
KHHETUYCCKOM SHEPTHUu:
HE_J'E
E, =——
2
1.18 Teopema o knHeTHUECKOU YHEpPrun. PopmMyra s BEIYMCICHUS

MOTCHIIMAIBHON YHEPIHH TEJa, TOJTHITOIO
Hajd 3eMIIEH:

E,=mgh

Mexannyeckas SHEeprus:

E:Ek+EP

1.19 .
3aKOH COXpaHEeHMsI MEXaHNUUeCKOM sHepruu. Popmyra s 3aK0Ha

COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPEHHUSL.

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

[ToasuxubIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MeXxaHNU3MOB,

1.20

n= Anonessa
A—aarpaqe:ﬂm A

JlaBiienure TBEPIOTO TENA.
dopMyna 17151 BBIYMCIICHUS IaBJICHUS TBEPIOTO Tena:
_F
1.21 P=3
JaBnenue raza. ATMocepHoe JaBiIeHHUE.
I'mapocTaTudeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
@opMyia 11l BBIYMCICHHUS] 1aBJICHHSI BHYTPHU KUIAKOCTH:




1.22

1.23

1.24

p=pgh+p_,

3axoH [lackans. I'mapaBnuueckuil npecc

3akon Apxumena. Dopmyna sl ONPEACIICHHUS BBITAIKUBAIOIICH CHIIBL,
JCUCTBYIOIIEH Ha TEJO, OrPYKEHHOE B KUAKOCTh MJIH ra3:

Fap =PV

Ycaopue miaBaHus teia. IlnaBanue CYZAO0B 1 BO3AYXOILIaBAHUEC

Mexannueckue kojeOaHHUs. AMIUIMTYIA, MEPUOJ M YaCTOTa KoJeOaHHIA.
dopmya, cBA3bIBAIONIAs YACTOTY M EPUOJ] KOJICOAHMIA:

1.25
1.26

1.27

MareMaTHUeCKUil ¥ NPYKUHHBI MasTHUKU. [IpeBpaieHue sHEpruu npu
KOJIe0aTeIbHOM IBIKEHUHN

3aryxatomue kojaebanus. Beinyknennsie konedanus. Pezonanc

MexaHn4ecKre BOJIHEL. HpOI[OJII)HBIe " IMONCPCYHBIC BOJIHBI. I[JH/IHa BOJIHBI 1
CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

1.28

1.29

1.30

3Byk. ['poMKoOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAHUIIE
IBYyX cpen. MH(pa3Byk u yIbTpa3ByK

IIpaxmuueckue pabomul

W3mepenue cpeHel MIIOTHOCTH BEILECTBA; apXUMENOBOM CHIIBI; KECTKOCTH
MPYXHUHBL;, KO3(PPUIIMEHTa TPEHUS CKOJIbKEHUS; pa0OThI CUJIbI TPEHMUSI, CUIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABMKEHHsI OpycKa MO HAaKJIOHHOU MJIOCKOCTH;
ycKOpeHusi Opycka HpH JBM)KEHUHU [0 HAKJIOHHOHM IJIOCKOCTH; 4acTOThI U
nepuosia KojeOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KojeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTa CHJbl, JEHCTBYIOLIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH TMpH TNOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIPYTOCTH TpU TMOABEME Tpy3a C
MIOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOrpyKEHHOMN
4acTH Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHUCHUMOCTH BBITAJIIKMBAIOLIEH
CHJIBI OT MaccChl TeJa; CHJIbI TPEHUS! CKOJBXEHHSI OT CHJIbI HOPMaJbHOIO
JABIEHUS M OT pPOJa IOBEPXHOCTH; CWJIBI YINPYTrOCTH, BO3HUKAIOIIEH B
MpYXUHE, OT CTeNeHH AepopMalii MPYXKUHBI, YCKOPEHHUs] Opycka OT yria
HAKJIOHA HampaBISAOLIeH; mepuoda (4acToTbl) KojeOaHWM HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; Neproja KoneOaHuil MpYKHMHHOIO MasTHHUKA OT
Maccel Ipy3a M JKECTKOCTH MPYXKHMHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuofa KosieOaHUN HUTSHOTO MasTHHKAa OT Macchl rpysa. llpoBepka
yCIIOBUSI paBHOBECUS pblyara

Qu3suyeckue s6NeHUs 6 npupode: TPUMEPHl IABUKEHHUS C Pa3TUUHBIMU
CKOPOCTSIMM B JKMBOW M HEXHBON NPUPOAE, ACUCTBUE CHUIBI TPEHUS B
MPUPOJIe M TEXHUKE, MPUIUBBI M OTJIMBBI, JIBIKeHUE TiaHeT CoJIHEYHOM
CUCTEMbI, pPEAaKTUBHOE JBUKEHUE MKUBBIX OPraHU3MOB, pblYaru B TeJe
YeJIOBEKa, BIUSHUE aTMOC(EPHOTO TaBlICHUs HA KUBOW OpraHu3M, TIaBaHUE




pBIO, BOCHpPHUSATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea. CIMIOMETp, JaTUUKU IOJIOKEHUS, PACCTOSHUSA U

YCKOPE€HHA, AWUHAMOMCTpP, MIMOAUIMIIHHUKH, PAKCThI, pbIYyar, HOHBH)I(HBIﬁ u
HGHOI[BI/I)KHLIﬁ 6HOKI/I, HAaKJIOHHAA IIOCKOCTb, IMPOCTHIC MCXAaHU3MbI B 6BITy,

1.31 . .
COOOMIAIONTUECS COCY/IBI, YCTPONCTBO BOJOMPOBOAA, THIPABINIYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, IXOJIOT,
WCIIOJIH30BAaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEITVIOBBIE SBJIEHIM S
OCHOBHBIE TIOJIOKEHUSI MOJCKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHHS

2.1 BemecTBa. Mojenu TBEPIOro, JKHIKOTO W Ta3000pa3HOTO COCTOSHUHN
BemiectBa. Kpucrammudeckue u amopdHbie Tena

29 JIBwxenue wuactuil BemecTBa. CBSI3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' TeMieparypoil. bpoynosckoe aBmxenue, iudysus

2.3 CMmaunBaHUE M KalTWJUISIPHBIC SBIICHUS

2.4 TennoBoe pacmmpeHue u cxxaTue

2.5 TemnnoBoe paBHOBECHE

26 Buytpennss sneprusi. Pabota u Teruionepenada Kak CrocoObl M3MEHCHHUS

' BHYTPEHHEHN 3HEpruu

2.7 Bune! Teronepenayn: TemIONPOBOIHOCTb, KOHBEKIIUS, U3TyUCHHE
HarpeBanue wu oxmaxkaeHue Tein. KonwdecTBO TEIUIOTHL. Y IelbHAs
TEIJIOEMKOCTD:

2.8

O=cm(t,—t)
3aKOH COXpaHEHMs PHEPIUU B TEIUIOBBIX IpOIEccax. Y paBHEHUE TEIJIOBOTO
OaaHca:
2.9
Q+0, +..=0
Ucnapenue u koHnaeHcauus. MI3MeHeHHe BHYTPEHHEW SHEPTUM B MpOLECcCce
210 WcnapeHuss W KoHJeHcanuu. KumeHwe XHUAKOCTH. VYAenbHas TeIioTa
' napoo6pasoBanus: L = Q/m

2.11 BnaxxnocTs Bo3iyxa
[InaBnenne u Kpucraumsauusd. l3MeHeHHe BHYTpPEHHEH DJSHEpPruM IIpU
MJIABJICHUU U KPUCTAIUIM3AMU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:

2.12 5 0

m
BuyTpeHHsis SHeprusi cropaHusi TOIUIMBA. YJelbHas TEIUIOTa CrOpaHus

2.13 torutuBa: ( = Q/m

2.14 [Tpunnumne: padoTe! TermnoBsix AsuraTenei. KITJ[ remmoBoro aeurarens

215 Ilpakmuueckue pabomol

I/I3MCpCHI/IC yﬂeHBHOﬁ TEINIOEMKOCTH METATIIUYCCKOTO OUJIIMHApAa,



KOJMYECTBA TEIUIOTHI, IIOJyYEHHOIO BOJOM KOMHATHOM TEMIIEPaTyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeTblii IWIMHJD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThiM LWINHAPOM, IIOCIE OIyCKaHHUs
€ro B BOJly KOMHATHON TeMIIEpaTyphl; OTHOCUTENBHON BIAXKHOCTH BO31YXa,;
YAEIBbHOW  TEIUIOTHl  IUIaBleHUs Jipga. MccnenoBaHue  M3MEHEHHMS
TEMIIepaTyphbl BOJbI MPH PA3IHYHBIX YCIOBUSX; SIBICHUS TEIJIOOOMEHA NpHU
CMEIIMBAHNUN XOJOJHOW U TOpsiYed BOJBI; MPOLIECCA UCTIAPEHHUS

Dusuueckue  A61EHUSA 8 npupode: IOBEPXHOCTHOC HaTs2KCHUC U
KallWJUIIPHBIC SBJICHUA B INPUPOAC, KPUCTAJUIBI B IMPUPOAC, HIIYUCHUC

2.16 .
Connua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
Texuuueckue  ycmpoticmea: — KalWULSIPbl, TMPUMEPbl  UCIOJIB30BaHUS
217 KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, JATYUK TEMIIepaTyphl, TEpMOC,
' CHUCTeMa OTOIICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEIh BHYTPCHHETO CTOPaHUS
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 Dnektpuzanys Ten. [[Ba Buia 31eKTpUUIECKUX 3apsiIoB
3.2 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPHUSCKOTO 3apsiia
34 Dnextpuueckoe moje. Hampsxk€HHOCTh anmekTpudeckoro moussd. [Ipunimn
' CYIIePIIO3UIINH JICKTPUUYCCKUX MOJICH (Ha Ka9eCTBEHHOM YPOBHE)
35 Hocurenu snexkrpudeckux 3apsaoB. JlecTBHE AJIEKTPUYECKOTO IO HaA
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKHU
[ToctosinubIif AnekTpuyeckuii Tok. JledicTBust snexTpuueckoro toka. Cua
Toka. Hanpsbxenue.
3.6 l=g/t,U=A/
DAEKTPUUECKOE COMPOTUBIICHHE. Y IETHHOE ANEKTPUIECKOE COMPOTHBIICHHUE:
3.7 R =pl/S
38 3akon Oma st yyactka snekrpuyeckoi nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapamiensHOE COeTMHEHNE TIPOBOJTHUKOB PABHOTO COTIPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMenaHHbIC COSTUHEHUS IIPOBOTHUKOB
310 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
p
3.11 Q=I"-R-t



OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOTO MPOBOJHHUKA C TOKOM. JIMHHMM

3.12 MAarHUTHON MHIYKLIHHU

313 MarHuTHOE MOJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBue MOCTOSHHBIX
MarHuToB

3.14 JlelicTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 OnsiTel Papajnes. SBneHue 3neKTpoMarHuTHON MHAYKIuK. [IpaBuio Jlenua
IIpaxmuueckue pabomul
W3mepenue SIEKTPUYECKOrO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucrophl, JaMIlO4Ka), OT HAMNPsHKECHUS Ha KOHIAX IPOBOJHHUKA;

3.16 3aBUCHUMOCTH COIPOTUBJICHUS OT JJIMHBI TPOBOJHHUKA, IUIOIIATU €ro
MOTICPEYHOTO CEUYCHUS U YJEITBHOTO COMPOTHBIICHUS.
IIpoBepka  mpaBmia  [jig  AJIEKTPUUYECKOTO HampsDKeHUs — TIpH
MOCJICIOBATEIHbHOM ~ COSJIMHCHUW TPOBOJHUKOB; TPAaBWJIA JUIS  CHUIBI
ANEKTPUYECKOTO TOKa TMpU MapalljieIbHOM COEIUHEHUH MPOBOJIHUKOB
(pe3ucTopsbl U JaMIIOYKa)
Qusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJe 3emiu, Jpeid
IOJIFOCOB, POJIb MATHUTHOTO TIOJIS JIs )KM3HU Ha 3eMIIe, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoucmea: 3IEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, pEocCTar,
CUETYMK DJIEKTPUYECKOM DHEPIrUU, AJIEKTPOOCBETUTENIbHBIE MPUOOPHI,

3.18 HarpeBaTelibHbIE 3IEKTPONPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
MpeIOXPaHUTENH, DJIEKTPOMArHUT, SJCKTPOABUTATENb MOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA

3.19 DnexkTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJTH

3.20 JlygueBast monens cBeta. [IpsMonnHeiiHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHHUS CBETA

3.23 Jucnepcus ceera

324 JIunza. Xox myueit B tuH3e. POKYCHOE paccTosiHUE JIMH3BL. ONTHYECKas Cuia
aum3el: D = 1/F

3.25 I'na3 kak ontudeckas cucreMa. OnTuyeckue IpudopsI
Ipaxmuueckue pabomol
N3mepenne onTrueckoi cuibl coouparoieil JMH3bL; (POKYCHOTO pacCTOSHUS
coOuparomield JHUH3BI (10 CBOWCTBY paBEHCTBa pa3MEpoOB MpeaMera Hu
M300paKeHMs, KOT/Ia TPEIMET PACIIONIOKEH B TBOHHOM (oKyce), TToKa3aTelIs

3.26 IIPEIOMIIEHUS CTEKIIA.
HccnenoBanne cBoiicTBa H300pa)K€HUS, IMOJYYEHHOTO C  IOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JINH3; 3aBUCHMOCTH yIJIa TIPEJIOMJICHUSI CBETOBOTO JIyda OT yIJia TaJICHUs Ha
TpaHUIIE «BO3JIyX — CTEKIIO»

307 Qu3zuueckue saenrenus 6 npupoode: 3armenus Connua u JIyHbI, 1BeTa Ted,
ONTHYECKHUE SBJIEHUS B aTMochepe (1BeT Heba, pedpakiius, paxyra, MApax)

328 Texnuueckue ycmpoiuicmea: OYKH, TIEPUCKOI, (QoToarmapar, ONTHUYECKHE
CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA



PannoaktuBHOCTE. Anb(da-, Oera-, ramMmma-usnydeHus. Peakumm anbda-u

4.1
Oera-pacmajga

42 OmnwiTel Pesepdopna mo paccesHuto anbda-uacturl. [lmaHerapHas mMoenb
aToma

4.3 CocraB atromHoro siipa. M3otonsl

4.4 IIepuon nonypacnaaa aTOMHBIX sAEp

4.5 SAnepHble peakiy. 3aKOHbI COXPAHEHUS 3apsA0BOI0 M MACCOBOT'O UUCEI
DQusuueckue s6IeHUs 8 Npupooe: ECTECTBEHHBIH pPaaMOaKTHUBHBIN (OH,

4.6 KOCMMYECKHE Jy4M, PaJUOAKTUBHOE H3JIy4YE€HUE NPHUPOJHBIX MHHEPAJIOB,
JeICTBHE PaJIMOAKTUBHBIX U3JIyYEHUI Ha OpraHU3M 4eJI0BeKa

47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAUBUAYAIbHBI JO3UMETP,

KaMepa BI/IJ'II)COHa, AACpHasd SOHEPreTuKa



