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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma cocraBieHa Ha OCHOBE:
1. denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHIAPTa OCHOBHOTO

obmero obpaszopanus (IIpukaz Munucrepcta npocemieruss PO or 31.05.2021
Ne287 ¢ uzmen. ot 22.01.2024);

2. OcHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
MAOY Ab6atckas COII Ne 1, npoTtokoun negarorudeckoro copeta ot 30.08.2023 1.
Ne 18, ¢ u3m. ot 23.05.2025;

3. IIpuxaza Munnpocsemenus: Poccun ot 26.06.2025 N 495 "OG6 yTBepkIeHUU
(denepaibHOrO TMeEpedHs Y4YEOHHMKOB, JONYIIEHHBIX K MCIOJIb30BAHUIO IIPH
peanu3aluyd HMEIOIIMX TOCYJapCTBEHHYIO aKKpEeIHUTaluio o0pa30BaTeIbHbIX
OporpaMM HayajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHero oOIero
oOpa3oBaHUs OpraHU3alUsSIMHU, OCYILIECTBIISIOIINMHI o0pa3oBaTeNbHYI0
JEATEIIbHOCTh U YCTAHOBJIEHUS MPEJEIBHOIO CPOKA UCIIOJIb30BAHMS UCKIIFOUEHHBIX
y4eOHUKOB M pa3pa0OTaHHBIX B KOMIUIEKTE C HUMU y4€OHBIX TOCOOUI";
4.Yuebnoro mnana MAOY Aobarckas COLI Ne 1 na 2025 — 2026 y4ueOHbIH TO1;
5.®enepanbHol paboueit mporpaMMbl o yueoHoMy nipeameTy «Pusukay (6a30BbIi
YpOBEHB) I 5-9 KJ1acCOB 00pa30BaTEIbHBIX OPraHU3alIHi.

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE TMOJIO)KEHMM M TpeOOBaHUW K PE3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOUIMXCSl U OPTraHU3ALMI0 H3YYCHUS
bU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpemMera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPpeIMETHBIM pe3yJibTaTaM O0y4eHUs, a TaK¥Ke
MEXIIPEIMETHBIC CBSA3M €CTECCTBCHHOHAYUYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET pacupeiesieHue yaeOHOro MaTepurana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT NMpUMEpHYI0 MOCIe0BaTEIBHOCTD
M3y4YeHUs] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIIUXCsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa € LENbIO OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNUU paboueil MporpaMMBbl [0 Y4€OHOMY MPEIMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIEOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUM,



M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUEH 1 GU3HIECKOi Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIseT Haubosee sICHbIe
oOpasibl MPUMEHEHHsSI HAYYHOTO METOJa MO3HAHUS, TO €CTh CIO0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUI O MUPE.

OpHa U3 TJaBHBIX 3a/lay (PU3NYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEepeca K HayKe y 00y4aronxcs.

N3yyenue @usukun Ha 0a30BOM YypOBHE MpEIOJIaracT OBJaJCHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIONIMMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEAOBAHUS,

e HHTEPOPETUPOBATH  JAaHHBIE WU HUCIOJB30BaTh  HAy4YHbIC
JI0OKa3aTeIbCTBA JIS IOJTyYEHUS BBIBOJIOB.

[lenn wusyuyeHuss (PU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenojgaBaHus ydeOHOro mnpeamera «dDusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00I1I€00pa3oBaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (IpoTOKOJ OT 3
nexadps 2019 r. Ne [1K4BH).

Heuan usyuyeHus pusuku:

e TmpuoOpeTeHHne HHTEepeca W CTPEMJICHUS OOYyYalolUXCsi K HaydHOMY
M3YYEHHUIO TPUPOABI, PAa3BUTHE WX HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUI O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PECHUS KaK pe3ybTaTa U3Yy4eHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHUE TPEJACTABICHUN O poiu (U3UKH IS Pa3BUTUSI APYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHU;

e pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
poeCCHOHAIBHON JICSITSIBHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJATOTOBKA K
JTanbHEHIIeMy 00y4eHUIO B 9TOM HaIIPABJICHHH.

JocTuxeHrue 3TUX Iejed MporpamMmbl MO (PU3MKe Ha ypOBHE OCHOBHOIO

oO1ero o0pazoBanusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOIMINX 3a4aY:

e TMpHOOpEeTEeHHWE 3HAHUH O JHUCKPETHOM CTPOCHHWU BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSIX;



e TMpuOOpETEHNE YMEHHUIA OMHCHIBATh U OOBSCHATH (DU3NUCCKUEC SBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHHM;

e OCBOCHHE METOJOB pEIICHUS MPOCTEHIMMX pacu€THRIX 3a7ad ¢
UCTIOJIb30BaHUEM duzngecKux MOJIETICH, TBOPUYECKUX u
PAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUU HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M  OKCHEPUMEHTAIBHBIE HWCCICAOBAHHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB pabOThI ¢ WHPOpPMAIUEH (PUINIECKOTO COACPIKAHMUS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO c(hepamu npodeccuoHaIbHON NEITEIbHOCTH, CBSI3aHHBIMU
c UBUKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUSIX (PU3UUECKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoautcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZEI0), B 8
Kiacce — 68 gacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeJelO).

[Ipennaraemelii B mporpaMMe no (pu3HKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YIUTEb JeIaeT BEIOOP MPOBEACHHUS
7a060paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
oOyuJaroluxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpenJaraéMblX B pamKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 3K3aMeHa 10 (U3UKe.



COAEPKXAHUE YYEBHOI' O KYPCA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usuka u JApyrhe ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, IMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue EHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJbllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmkenne yactul BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSHDKEHNUE U OTTATIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPJIBIX
(KpUCTaIIIMYECKUX) TeJl. B3aMMOCBS3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHme MexaHHMYeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs: HHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpenenieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapyKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka T
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPJIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBliceHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcioBue IIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [ [pumeHeHune mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas odHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON IOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KalWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeauya U cCoBeplieHre padoThl. Buasl Terionepenadn: TemIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemloBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

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

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHnid cMauBaHUs M KalMWLISIPHBIX SIBJICHUN.
Habnronenue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaXkJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rumoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropsiuyer BOJBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. BiaummonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEIIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU EKTPUIECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUeCcKoro Toka. 3akoH Jlxoyns—JleHna.
DOneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosne 3eMJIM W €ro 3HadyeHWe s Ku3HM Ha 3emie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUUYECKOTO TOKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€MCTBME MArHUTHOTO MOJISI HA IMIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHHMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIi pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 35eKTpUYeCKOTO HANPSKEHUST BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIONCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHue u peryJIupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPe3UCTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNM IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3JIeJICHNH.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpOoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUsS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JaBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMoIMHENHOE ABWKEHUE. CpelHsas U MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHENHHOe JBkeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunelnHas u yrioBasi CKOpoCcTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0oH HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHUIMN CyTIEpIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs YHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHEPrus CxKaTou NpyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHME MNyT€W U TPACKTOPUN NBUKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUS TeJla 0 OKPYKHOCTH.



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

Habmroienne MexaHn4eckux sBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca Npu B3aUMOACUCTBUH TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca MpHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEWUIIEr0 PaBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMOKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIeproI,
4acToTa, aMIUINTyAa. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpIHyxknaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEpEYHbIE BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHnne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepHo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.

o v s~ W N

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

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJEKTpOMarHuTHRIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHust Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonp30BaHUME TOJHONO BHYTPEHHETO OTPAXKECHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyen B inH3e. OnTudeckas cucrema poToarapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. CroxxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeictBus dhoToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

W X N ke W E

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
naJIeHuUs.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B TUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JINH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHUH 4Yepes3
[BETOBbIE (DUIIBTPBI.



Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u manerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
DHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHeprervka. JleWCTBHUS paaUOAKTHBHBIX HW3JIIYYEHUW HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAOpoJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznyyeHus: OpUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU U3YyYEHUHM BCETrO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe Il 00ydJaromuxcsi, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO pa3/ieiia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SIBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOOJee€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaIaHCKOro0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO TOBEACHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM O00OpYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKcHUU, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUd, TIoOpoJa, Kpas) TEXHOJOIMYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIUS HA TPUMEHEHHWE (DU3WUYCCKUX 3HAHWUU JUIsl PEIICHUs 3a7ad B
0o0JIacTH OKpYy’)Karolled cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCISIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTR,

e - NMOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCJIE (POPMYITHPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuky;

e - [UJTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUs MpOorpaMMBbl 1o (PU3KKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpoOBaHBl MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jlornueckue aeicTBuA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPHU3HAKK OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCHU(PUKAIIUHA, OCHOBAHHMSI JIS
0000IIIEeHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paCCMaTPUBACMBIX (PaKTax,
JaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3UUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICYKTUBHBIX U
WUHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIABUIaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCILICHHS, BBIOOpP Hambolee
TOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBble ucciienoBarejbcKue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAaTh MPEAMNOJI0XKEHUS 00 X Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3TUYHBIC METOIbl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM MPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7e OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHMS;

COTOCTAaBIIATh CBOM CYXKICHUS C CYXKACHUSIMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh PA3IMYUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOIMYHO TPECTABIATh PE3yIbTaThl BBHIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprUMeHTa, UCCIIEOBAHUS, TPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATh JE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 110
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI NPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3IMYHBIX IMOAXOJAX TMPUHATHAS  PEIICHHUM
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEIILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)XKEHHS]) Pe3yJIbTaToB
NEesATEIbHOCTH, JaBaTh OLIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
Gu3NyecKoro MCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENbCTB, W3MEHHUBIUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJH U YCIOBHSIM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XO/€ CIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaOI0IeHNE, SKCIEPUMEHT, MOJENb, TUIIOTEe3a, CIUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUs, PaBHOJEUCTBYIOIIAS
cuna,  aedopmanms  (ympyras, — IJIaCTUYECKas),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, epeada JaBJIeHus TBEPABIMU TEIAMU, )KUJKOCTIMHU U T'a3aMH,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UYECKUE SBICHUS B MPUPOJE:
OpUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuaru B
TeJe YeJI0BEeKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 33aJauy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBJICHMS, UCTIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIAa TSXKECTH, BEC TeJa,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHuuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
MOTEHUUAJIbHAS JHEPTusi), MNpPU ONUCAHUM TMPABUIBHO TPAKTOBATH
(bu3nYeCKUit CMBICIT UCTIONb3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(GuU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKIX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIo paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SPHEPruM, TPU OTOM [aBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPATKOE yCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIWUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEIUYMHBI,

pacno3HaBaTh MpOOJEMBbI, KOTOPHIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNnbTaT, HaXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WIH
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUIIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIpPYrol € HCIOJb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CUJIBI OT 00BEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTABaHMsI TeJl, YCIOBMM paBHOBECHUs! pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEAOBaHUs, COOUpATh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE



NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

NPOBOJUTH KOCBEHHBbIE H3MEpPEeHMs] (DU3HUECKUX BEJIWYUH (IJIOTHOCTD
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, Kod()pPHUIMEHT TMONe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOTHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYJbl, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHnuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEIO0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOro CoAepKaHus, CIPaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHTepHeT, BiaAeTb NpuU€MaMH KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMalU (PU3NUECKOTO COACPKAHMS, B TOM
qHCclie MyOJIMYHO JIeJIaTh KpaTKue COOOIICHUS O Pe3yIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIEIOBAaHUM, IPU 3TOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU YUYEOHBIX IMPOEKTOB WM HCCICIOBAHUN pPACTIPEIEaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JICWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEILHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAI MHCHUE OKPYKAIOIIHX.

K xonIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEILUIOBOE JIBHKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHsS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W C)KATHUEe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWUIIPHBIE SIBICHMS, UCIIApEHUE,
KOHJCHCAllMsl, IJIaBJICHUE, KpUCTAIM3anus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTPU3aLMs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B Hpupoae, u3iydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCoB, pOJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckrue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHAas TEIUIOEMKOCTh BELIECTBA, yJAEJbHAas TEIUIOTa
IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJIENbHAs TEIJIoTa
CrOpaHHs TOIIMBA, KOA((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCUTENbHAS BIIAXKHOCTD BO3/1yXa, JICKTPUUECKHUM 3apsil, cCuila
TOKa, DJJEKTPUYECKOE HAIpSXKEHUE, COMPOTHBICHHE MPOBOJHHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUECKOE BHIPAKECHHUE,
OOBSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopol Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCTIOJB3YySd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HEoOXoauMble JUIsi €€ perieHus, MPOBOAUTh Pacu€Thl W CPAaBHUBATh
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HCIOJB3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI KCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW  WJIU
(bU3NYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCcCa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYECHHH OT IBETa H3Iy4aroliedl (MOrJIoaoIei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aWUMOJCUCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IIPOBEpPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATD MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIaYKHOCTH
BO3/IyXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
M3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HMUECKON BETUYHUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHMK, OT HAOpsDKEHUS Ha  IMPOBOJHHKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHME, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEpPEHUs, Cienysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTATHI OJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUILL U TPa(UKOB, J1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, ClIe/lysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYMHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX OMUCAHUs (B TOM YHUCJE: CUCTEMA
OTOIUIEHUS! JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETpP, IBUTATEIb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX LIENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOIO HCIOJIb30BaHUS (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM



KU3HU 11 obecriedeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh TOUCK HMHPOpMAIMU (PU3UYECKOTO COJACpKAHUSI B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUN HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy (PU3NUECKOT0 COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, BianeTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGOPMALKMIO M3 HECKOJIbKUX HCTOYHHKOB (DU3HUECKOTO
COJEpKaHus, B TOM YMCJIe MyOJINYHO MPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJIUTh 32 BBHINOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJEICTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuajgbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHBHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO TEia, paBHOBECHE, MEXaHUYCCKHUE KOJIeOaHUs U
BOJTHBI, 3BYK, HH(QPaA3BYK U YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUSI M TOTJIONIEeHUs, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOTIBI, STICPHAS SHEPTETHKA;

pa3nuyath sIBJIeHUs] (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHHE, CBOOOHOE
najicHUE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPY>KHOCTH, B3aMMO/ICHCTBUE
TeJI, PEAKTUBHOE JIBIKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJieOaHUsI), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpaKECHHUE



3BYyKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOZHMKHOBEHHUE JIMHEHYATOIO CIIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SIBJICHUH B
OKpYy’XalIlleM Mupe (B TOM 4Hcie (PU3NYECKUE SIBICHUS B IPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIy4€HHMH, €CTECTBEHHBIN
PaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(du3nyeckue BeNWYUHBbI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CHJAa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, ITOJIHASI MEXaHUYECKast SHEPT U, IEPUO]T
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOAUTHb (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHLMI CYNEPHO3ULMU CHJI, NPUHUUI OTHOCHUTEIbHOCTU ['amwmiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOI'0 YUCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATH €0 MaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA ),
UCIIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPACUETBl U  OLICHUBAThH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/IOB, HCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh HOpPSIKA
NPOBEJCHUSI  HCCIEAOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIIMHEMHOE PacCpOCTPAHCHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaensis
CpellHee 3HAaYeHUEe U3MepseMOol BeIMYUHBI ((DOKYCHOE pacCTOSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda M3MepeHus
(M3MepUTEILHOTO IPHOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadalbHOM CKOpPOCTH, TMepHoia
KoJie0aHUN MaTeMaTU4eCKOro MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakK€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBHCUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMUI U TpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUs], XKECTKOCTb NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomed JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHSATH
U3MEpEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAsI JIMH3a, TUTAaHETapHasi MOJIeTh aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMHUCaHusA (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHHUS M YCKOPEHHsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaXx (PU3UYECKUX SBICHUHW MW  HEOOXOoauMble (u3nmyeckue
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M COOMparolIei JIUH3E;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJIs1 obecriedeHusi 6€30MacHOCTH Mpu oOpaIreHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbSI U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



e HCIIOJb30BaTh MPHU BBINOIHEHUH y4E€OHBIX 33JaHUI HAYYHO-MOMYJSPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TIPaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHSATUWHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPABOBAHUS

7 KIIACC

Kon .
IIpoBepsiemble npeaAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yJbTara

1.1 HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

10 pasiiniaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘-ICCKOC SIBJICHUC

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NUYECKUX SIBJICHUU B
13 OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUE SIBJICHUSI B IPUPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECCKUX SIBICHHUI

OTHMCHIBAaTh HM3YYCHHBIC CBOWCTBA TeNl W (U3MYECKUE SIBIICHUS,
UCTONB3Ysl (pU3MYeCKHe BEIMYUHBI, MPH OMHCAHUU MPABUIHHO
TPaKkTOBaTh (DU3UYCCKUNM CMBICI HCIOJB3YEMBIX BEIUYHH, HUX
1.4 0003HAYCHHUSI W COUHUIBI (PUINYCCKUX BEIHYUH, HAXOIUThH
(dhopMynbl, CBS3BIBAIONIUE JAaHHYIO (DU3WYECKYI0 BEIHYHHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKH U3YICHHBIX 3aBUCHMOCTEMN

(bU3UYECKUX BETMYUH




1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/I€ SABJICHUA W ITPOLECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3allucbiBaThb €ro MareéMaTH4CCKOC

BBIPAKECHUE

OOBSCHSTH (PU3UYECKHUE SBICHUS, MPOIIECCHI U CBOWMCTBA TEIl, B TOM
Yyyclie MU B KOHTEKCTE€ CHUTYalMil MPakTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
oObscHeHHE W3 | — 2 JIOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHHM, (PU3NUYECKUX 3aKOHA

WK 3aKOHOMCPHOCTHU

1.7

pemars pacy€THbIE 3aauu B 1 — 2 NeHCTBUSA, UCIIONIb3YS 3aKOHBI U
(dbopMynbl, CBS3BIBaOIIME (PU3UYECKHME BEIWYMHBI: Ha OCHOBE
aHajM3a  yCJIOBMS  3aJa4yd  3alHuChIBaThb  KpPAaTKOE  YCIIOBHE,
MOJICTABIIATh (U3UYECKUE BEIWYMHBI B (POPMYIBI U TPOBOIUTH
pacuéTbl, HAXOIUTh CIPAaBOYHBIC JAaHHbIE, HEOOXOAMMBIE JUIS
peuieHuss  3a1a4, OLCHUBAaTh  PEAIMCTUYHOCTh  ITOJYyYEHHOMU

(bu3MUeCcKOil BETUIMHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEUIUTh MPH MOMOIIN
(bU3UYECKUX METO/JIOB, B OINHMCAHUHM WCCJIEAOBAHUS BBIACIATH
MpoBepsieMOe  MpPENMNoyiokeHue  (TUMoTe3y),  pas3audarth U
WHTEPIPETUPOBATH TOJYYCHHBIM PE3yNbTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €TI0 pE3yJibTaTaM

1.9

MIPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUH WU
¢usznyeckux  CcBOMCTB  Tem:  (GopMynupoBaTh  MpOBEpsSEMbIe
MPENINOJNIOKEHNs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO

o60pyu03aHI/m, 3allMChIBATh XO/J OIIbITa U (I)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJIHATD NPSIMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUs MPHUOOPOB C YyUETOM

3aJJaHHOI a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH  MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYMHBI OT JPYrol € HCHOJb30BaHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOTO HCCIEeIOBaHMsA, cOOUpATh
YCTAHOBKY M BBINOJHATh HW3MEPEHHUs, CIEAys MPEII0KEHHOMY

I1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYECHHOH 3aBUCUMOCTH




1.12

(1)I/ISI/ILIGCKI/IX BCJIIMYMH B BUAC MPEAIOKCHHBIX Ta6J'II/II_I u Fpa(i)I/IKOB,

ACJIaTh BBIBOALI IO PE3yJibTaTaM UCCICAOBAHUA

MIPOBOJNTHh KOCBEHHBIC M3MEPECHHS] (U3MUECKUX BEIHYWH, CICIYS
MPEIJIOKEHHOW HMHCTPYKUUHU: TIPU  BBIIOJHEHUH  HU3MEpPEHUi
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISTH 3HAUCHUE

HCKOMOM BEJTUYHNHEI

1.13

1.14

1.15

1.16

1.17

1.18

CO6J'II-OI[aTB mpaBujia TCEXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTopHbIM 000pyIOBaHUEM

yYKa3bIBaTh MPUHLHUIBI JIEUCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTE€pU30BaTh MPUHLMIBI JEHCTBUS HN3YUYECHHBIX
MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C IOMOIIBI0O WX OIHMCAHUS,
UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SBICHUN U
HeoOxoIuMBbIe (PU3UYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXxoAWTh HH(MOpPMALKMIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJNB30BaHMS ~ (U3NYCCKUX  3HAHUH B
MOBCETHEBHON JKM3HHM JUis oOecredeHuss Oe30MacHOCTH MpHU
oOpamieHun ¢ TmpubOpaMd H TEXHUUYECKHUMHU YCTPONCTBAMH,
COXpAaHEHUS 3JI0OPOBbS M COOJIOJACHHUS HOPM JKOJIOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpeie

OCYILIECTBIATH OTOOP UCTOYHMKOB MH(pOpManuu B cetu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUW U MYTEM CpaBHEHMS Pa3IUYHbIX MCTOYHUKOB
BBIIENIATh MHPOPMALIMIO, KOTOpasi SIBISETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEJOCTOBEPHOM

HCIIO0JIb30BaTh npu BBIITOJITHEHUH y4eOHBIX 3alaHAN
HAyYHONOIYJSIPHYIO  JIUTEpaTypy (U3NYECKOTO  COJEpiKaHMA,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VHTepHeT, BianeTh
puéMaMu KOHCIIEKTUPOBAaHUSA TEKCTa, npeoOpa3oBaHus

nH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (PHU3HUECKOTO
coJiep’KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUs O
pe3yabTatax MPOEKTOB WM Y4eOHBIX MCCIEIOBAaHUM, MPH 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHbI MOHSATUWHBIA ammapar Kypca

(U3MKH, CONPOBOXK/IATH BHICTYIUICHHUE ITPE3CHTAIIUEH




1.19

MPU  BBIOJHCHUH  Y4€OHBIX TPOEKTOB M HCCIEAOBAHHUI
pacmpenenarb O0S3aHHOCTH B TPyINIe B  COOTBETCTBUH C
MIOCTAaBJICHHBIMH 3aJadaMH, CJICAWTHL 3a BBINOJHESHHEM INIaHA
IelcTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIaJ B
JIeSITEILHOCTh TPYIIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE

B3aUMOJICHCTBUE, YUYUTHIBAsI MHEHHUE OKPYKAIOIIMNX

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1.1

HCIIOJIB30BAaTh ITIOHATHUA

1.2

1.3

pas3iindaThb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrno3HaBaTh MpPOSBIECHUE W3YYEHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3nUecKue SBJICHHUS B IPUPOE,
IIPY 3TOM NEPEBOAUTH NMPAKTUUECKYIO 337auy B yUE€OHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPakTOBaThb  (U3NYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYHH,
0o0O3HaUeHUsT M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYIO0 BEIHUYHUHY C
JIPYTUMH BeIMYUHAMM, CTPOUTH Tpa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
HCNOJIb3Yysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHAa M 3alHChIBAaTh €ro0 MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OGT:SICHHTB (I)I/I3I/I‘IGCKI/IG Hpoueccm n CBOﬁCTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTYyalluii TMPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO—CJIeIICTBCHHBIe CBA3U, CTpOI/ITB O6’b$ICHeHI/I€ nu3
1 — 2 jorm4yeckux maroB ¢ MOMOIbIO 1 — 2 M3y4EHHBIX CBOMCTBa

(bu3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH




1.7

peuiats pacyéTHbIe 3a7auu B 2 — 3 NEHCTBUS, UCIIONIb3YS 3aKOHBI U
dbopMyIbl, CBsi3BpIBatONUME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlM3a YCJIOBMS 3aJlaud 3alUCBIBATh KPATKOE YCIIOBUE, BBISBIISTDH
HEJOCTAaTOK JAaHHBIX JUISl PEIICHHS 3a/Ja4yd, BBIOMPATH 3aKOHBI U
(dhopMyIibl, He0OXOIUMBIE AJisi €€ pelieHus, MPOBOAUTh PAcUEThl U
CpPaBHHMBATh IIOJIy4CHHOE 3HAaueHUE (U3MUECKONW BEIUYUHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

1.9

PpacCiio3HaBaTb HpO6HeMBI, KOTOPBIC MOXHO PCUIUTH IIPpHU IIOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIB3YysA OHNHMCAHHUC  HCCJICIOBAHUA,
BBIACIIATDH ITPOBCPACMOC IMPCAIIOJIOKCHUC, OUCHUBATDL ITPABUJIBHOCTD

nopAaAKa ImpoBCACHHUA UCCIICA0BAHUA, ACTIATh BHIBO/bL

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPSIEMBIE
MPENOI0KEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEIUIOKEHHOTO

O60py,[[OBaHI/I$I, OIIMCBhIBATh X0/ OIIbITa U Q)OpMYHI/IpOBaTB BBIBOJbI

1.10

1.11

BBINIOJIHATh MPSIMBbIE MU3MEPEHUS C HCIIOJIB30BAaHUEM AHAJIOTOBBIX
NpuOOpOB H  JATYMKOB (PU3MUECKUX BEJIUYHH, CpaBHUBATH
pe3ynbTaThl U3MEpEeHUul ¢ yuy€ToM 3aJaHHOW  abCONMIOTHOU

MOTPETHOCTH

MPOBOANTh HCCIEAOBAaHWE 3aBHUCHUMOCTH OJHOW  (hu3mueckoit
BEJIMYMHBI OT JAPYrOl C MCHOJb30BAHUEM MPSIMBIX H3MEPEHUI:
IJIAHUPOBATh HCCIENOBaHHE, COOMPATh YCTAHOBKY M BBITIOIHSTH
W3MEPEHHS, CIeays TNPEIJOKeHHOMY TIUIaHy, (UKCHUPOBATH
pe3yNbTaThl TOTYYEHHOW 3aBUCUMOCTH B BHJIE TaOIUIl U TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAaHUA

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3NYSCKUX  BEITUYHH:
IUIAHUPOBATh ~ WM3MEpPEHHUs,  CcOoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEIysl NPEIJIOKEHHOW HWHCTPYKIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30MacHOCTH npu pa60Te C

abopaTOpHBIM 000PYTIOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OINHUCAHMS, HCHOJIb3YS
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘-IGCKI/I€ 3aKOHOMCPHOCTHU




1.15

pacrno3HaBaTh POCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC
npuOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKAM, COCTABIISITH CXEMBI
NMEKTPUYECKUX LENeld ¢ MOCIENOBATEIbHBIM W IapaJlJICIbHBIM
COCIMHEHUEM JJIEMEHTOB, pa3jnyas YCJIOBHbIE 00O3HAYECHUS

OJIEMEHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

1.17

MPUBOJUTh TpUMEpHl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
IMPAKTUYICCKOT' O HUCIIOJIBb30BaHUA q)HBquCKI/IX 3HAHUHU B
MOBCEIHEBHON JKM3HM Juig oOecredeHuss Oe30MacHOCTH IpHU
oOpameHuu ¢ TpubopaMHd UM TEXHHYCCKUMH  YCTPOHCTBaMH,
COXpAaHEHUS 3J0OPOBbS M COOJIOJACHHUS HOPM HKOJOTMYECKOTO
MOBE/ICHUS B OKPYKAOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu IHTepHET, HA OCHOBE UMEIOIIUXCS 3HAHUHN U MTyTEM CpaBHEHHS
JOIIOJIHUTCIBbHBIX HMCTOYHHUKOB BBIJICIATH I/IH(i)OpMaIII/IIO, KOTOpasa

SABJIICTCA HpOTI/IBOPC‘lI/IBOﬁ WJIA MOYKET OBITh HeﬂOCTOBCpHOﬁ

1.18

UCIOJb30BAaTh MPHU BBHIMNOJIHEHUH Y4YEOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO COJIEp’KaHUs, CIPaBOUYHbIE
MaTepuanbl, pecypcsl ceTtd MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3laBaTh COOCTBEHHBIE IHMCHBMEHHBIE W KpaTKHE YCTHBIE
cooOmieHusi, 0000mas nHGOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/Iep)KaHUs, B TOM YHCIE MyOJMYHO TPEICTABIATH
pe3yabTaThl IPOSKTHOM MIIM MCCIIEI0BATENbCKOM JeITeNbHOCTH, IPH
9TOM TPaMOTHO MCHOJb30BaTh W3YYECHHBIM IMOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIJICHUC HPGSCHTaHHGﬁ

1.20

TIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUN (PU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBIIIOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKIIQJ] B JEATCIHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJIEWCTBUE, MPOSBIAS  TOTOBHOCTh

pazpemiath KOHQIUKTHI

9 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCIIOJIb30BaTh U3y4YEHHBIC IIOHATHS

pa3nuyath SBJICHMS IO ONMCAHMIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBICHUE
pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,

MIPH STOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OIIUCBbIBATh H3YUYCHHBIC CBOMCTBA TEI H (l)I/ISI/I‘leCKI/IC SABJICHHA,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/I€ BCJIMYMHBI, IIPH OIIMCAHUKU IIPABUIIBHO

TPAaKTOBATb (l)I/ISI/ILICCKI/Iﬁ CMBICJI HCIOJIb3YCMBbIX BCJINYHMH,

0003HAUCHHUS U CAHUHHNIbI (1)I/I3I/I'-I€CKI/IX BCJIMYHMH, HaXOJUTh

(GopMysbl, CBS3BIBAIOLIME JAHHYIO (U3MUECKYIO BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘{eCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbiBaTb €ro MaTeMAaTHYCCKOC

BBIPA)KCHHE

O0BIICHATH (PU3NYECKHE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3
2 — 3 JIOrMYecKuX IIaroB ¢ MOMOILIBIO 2 — 3 M3yYEHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (1)I/I3I/I‘-IGCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacuéTHbIE 3a7aydl (OMHMparoIMecs Ha cucrtemy u3 2 — 3
YpaBHEHHI), WCIIONB3YSl 3aKOHBI HW  (OPMYJBI, CBS3BIBAIOIIHE
¢u3nyeckue BENTUYMHBL: HAa OCHOBE aHaln3a YCIOBHS 3aJauu
3alUCBIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTAIONINE WIIH
M30BITOYHBIC TAHHBIE, BEIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
IUISl peIIeHHUs, TPOBOJUTH PAcUEThl W OICHUBATh PEATUCTUYHOCTH

MOJIYUYCHHOT'O 3HAUCHUA (I)I/ISI/I‘-IGCKOI\/Il BCINYHHBI

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh TPH TOMOIIU

(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCITOJIB3Ys OIMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD




IIPOBEPAEMOC TIPCAIIOIOXKEHNE, OLCHMBAThH IIPAaBUJIBHOCTH IIOpAAKa
IMPOBCACHHA HCCICAOBAHWA, [CJIaTb BBIBOABLI, HWHTCPIPETUPOBATH

pe3ybTaThl HAOMIOICHUN U OMBITOB

1.9

1.10

MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUH WU
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30bITOYHOrO Habopa 000pYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

MPOBOJIUTh TPU HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEPEHU,
OIpeziesisisl CpeHee 3HAUYCHHE H3MepsAeMOil BeaHUuHbI ((POKYCHOE
paccTosiHue COOMpArOIIel JHH3BI), 0OOCHOBBIBATH BBHIOOP criocoba

U3MEpeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTh HCCJICAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIIMYUH C
HCMOJIb30BAHUEM MPAMBIX U3MEPEHHI: TIJIAHUPOBATH UCCIIECIOBAHHUE,
CaMOCTOSITENILHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYICHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIC TAOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJABI IO PE3YyJIbTaTaAM HCCICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBITMIOJNHATH HW3MEPEHHS, CIEAys MPEII0KeHHON
WHCTPYKLIUU, BBIYUCIATH 3HAYEHUE BEIUYHHBI M aHATM3UPOBATH
MOJYYEHHBIE PE3yJNbTaThl C YYETOM 3aJaHHON MOTPEUTHOCTH

U3MEPEHUN

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOPHBIM 000PYI0BAHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUYEHHBIX (PU3MUECKUX MOJIENIEH:
MaTepuajibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTIO Apa

1.15

XapakTepu3oBaTh MPHUHLUIBI JCHCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIOJIB3YS
3HaHUS O CBOMCTBaX (U3MYECKHX SBICHUA U HEOOXOAUMBIC

(buzmvIecKrne 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H

TEXHOJOTHYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-MIPAKTUYECKUX




1.17

3aaa4, OIITUYCCKUE CXEMBI IJIA IIOCTPOCHUA H306pa)K€HPIfI B IINTOCKOM

3epKaliec U COOMparoNIeH JINH3e

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HM sl oOecriedueHus: Oe30MacHOCTH IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.18

OCYIIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEP>KaHUS B
cetr IHTepHET, CaMOCTOATEIHHO (HOPMYIIUPYS TOMCKOBBIN 3aIpoc,
HaxOJUTh IIYyTH OIPEHENICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAMA HAa OCHOBE WMEIONIUXCS 3HAHWUW M JIOTIOJTHHUTEIBHBIX

HCTOYHHKOB

1.19

UCIOJb30BAaTh IPU BBHINOJIHEHUH Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaaeTs NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBbIE NUCHbMEHHbIE U YCTHBIE COOOILEHUS Ha
OCHOBE HH(pOpPMAalUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MyOJIMYHO MPEICTaBIATh PE3yJIbTaThl IPOEKTHON WU
HCCIIEAOBATEIILCKOM  NEATENIBHOCTH, IIPU  OTOM  I'PaMOTHO
WCIIOJBb30BAaTh W3YYCHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
pa3zaena GU3MKA U COMPOBOXKIATH BBICTYIJICHHE IpE3CHTALUEH C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

MIPH BBIMOJHEHUH YY€OHBIX MTPOEKTOB U HCCIIE0BAaHUMN (PHU3HUECKUX
MIPOLIECCOB pacIpesieNiaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CJIEIWTh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIaJ] B JESATENBHOCTh TPYIIbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, IPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA




7 KJIACC

Kon
pazneia

Kon

3JIEMEHTA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®duzuka — Hayka O Mpupoje. SIBICHHS NPUPOIBL.
dusnueckne SBJICHUS: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne BenuuuHbBL. HM3MmepeHue (uU3HUECKUX
BenuuuH. @Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

ECT@CTBCHHOH&Y‘IHHIZ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0O IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

HA0J0IaEMOTO SIBJICHUS

Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

1.5

[TpakTryeckue paboOTHI:

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

I/I3MepeHI/Ie TEMIICPpATypbl IIpH TOMOIIU KXUIAKOCTHOI'O

TEPMOMETPA U JATYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHI1 A O CTPOEHUUN BEILIECTBA

2.1

2.2

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneIThl, JOKa3bIBAIOIIME  JHUCKPETHOE  CTPOCHHE
BelIeCTBa

JBuxenne uvactui BemectBa. CBA3b  CKOPOCTH
JBIKEHHMSI YacTHIl € TemIepaTypoi. bpoyHoBckoe

nBrxkeHue, T dysus

2.3

BzaumopeiicTBre YacTHUIl BEIIECTBA: MNPUTSKCHUC U

OTTAJIKUBAaHHUEC

24

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TeEIl.

B3anmocBsA3b MEXIy CBOMCTBAMM BEILIECTB B Pa3HBIX




2.5

2.6

arpe€raTHblX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IbI

[TpakTuyeckue pabOTHI:

Onenka JuaMeTpa aroMa MeETOJOM psnaoB  (c
UCTONIb30BaHueM (Gotorpaduit).

OnpITel 1O HAOJIOJCHUIO TEIJIOBOTO PaCIIUPEHUS
ra3os.

OneiTbl 1O OOHApY)KEHHIO  JCWCTBHUS  CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMEpHOE 51
' HEPABHOMEPHOE JABM)KECHUE
39 Cxopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JBIKEHUH. Pacd€T myTH 1 BpeMEHU JBUKCHUS
SBnenue nHepuuu. 3akoH MHEpLUUU. B3auMmopelicteue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 SIBneHue TATOoTEeHUS U cuila TshkecTH. Cuia TSKeCTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
. Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
19 CloXXeHWe CHuJl, HalpaBJICHHBIX MO OJHOW MPSIMOM.
. PaBHOnelicTBYIOIIAsA CHIT
[TpakTuyeckue paboOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHYKEHUS
3.10 (wapuka B JKMJIKOCTH, MOJEIH 3JIEKTPUUECKOTO

aBToMOOWIE M Tak ganee). OmpenerneHue cpeaHeit

CKOPOCTH CKOJIbXECHHS Opycka WIM IIapuka [0




3.11

3.12

HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTH
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTH pacTsoKkeHus (aedopmaiuiu) npy>KuHbl OT
MPUWIOKEHHON cuibl. OMNBITHI, JEMOHCTPUPYIOIIUE
3aBHCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tenia U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3nyecKue SABJICHUS B IPUPOJIE: IIPUMEPHI ABUKEHUS C
PasINYHBIMH CKOPOCTSIMH B )KUBOW M HEKUBOU IIPUPOJIE,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

JaBnenue TBEpmoro tena. CrocoObl yMEHBIICHUS U

YBCIUUYCHUA NABJICHUSA

4.2

JlaBnenue Trasza. 3aBUCUMOCTh JaBJICHHMsS Traza OT

00BEMa, TeMIepatypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCI1aMHU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnueckuit rapaaokc. Coobmatomuecs

cocynsl. ['uapaBinnueckie MeXaHU3MbI

Atmochepa 3emsun u  aTMocepHOE  JIaBICHHE.
[TpuyrHBI CyIIECTBOBAHUS BO3AYIIHOM 00OJIOYKH
3emuu. OnbIT Toppuuenmnmu. 3aBHCUMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenne armochepHoro mamieHus. [Ipubopsr st
U3MepEeHusl aTMOC(EpPHOTo JTaBICHUS

[leficTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJAE OT

00béMa TOTPY)KEHHOW B IKUAKOCTH 4YacTH TeJja.




4.10

4.11

OrnpeneneHre BBITAIKMBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MNOrpykEéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEII0 B JKUAKOCTH, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHJIBI, ICHCTBYIOLICH Ha TEJNO B XKHUJIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKMAKOCTh YAaCTH Te€Ja U OT MUIOTHOCTH
xkuakoctd.  KoHCTpyupoBaHue — apeomeTpa WU
KOHCTPYMpPOBAaHUE JIOJKM U  ompeneieHue  eé

TPYy30MOIbEMHOCTH

du3nueckue SIBJICHUA B npupone: BJIMSIHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3Mm,

TUTABaHKE PBIO

TexHudeckue yCTpOHWCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJONIPOBOJIA, TMIPABIMYECKUH IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcCoC,

apeoMmeTp

PABOTA, MOITHOCTD, SOHEPT A

5.1 Mexanudeckas pabora
5.2 Mexanudeckas MOIITHOCTb
53 [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs
' I10CKOCTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue paBuiia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunuent
5.5 IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sneprus
sg [TorHass MexaHWYeCcKasi YHEPTrHsl. 3aKOH M3MCHCHUS U
' COXpaHEHHs] MEXaHNYECKOW YHEPTHH
[TpakTuyeckue paboOTHI:
59 ###Par###Onpenencare pabOThl CUJIBI TPEHHS TIPH

pPaBHOMCPHOM MABWXXCHUH TCJIa I10 FOpI/I3OHTaJIBHOﬁ

nopepxHoctu. MccienoBanue ycilIOBUM paBHOBECHUS




5.10

peruara. Mamepenue KIIJ| HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABMKHBIA U
HETOJIBIKHBIN OJIOKU, HAKJIIOHHAS TIOCKOCTh, TPOCTHIS

MCEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE SABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs Bemiecrsa. Macca U pasmepsl
MoJieKyll.  OmbITBl, IOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUun

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimyeckue u amopdHbie

TCJI1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe pacIupCHUuC U CKaTUC

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL

6.7

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
BHYTPEHHEH SHEpruu: Temjonepeaada U COBEpILICHHE

paboThI

6.8

Bunaer TeIUIOTIEpe1avuu: TETJIOTPOBOTHOCTb,

KOHBCKIUA, U3TYUCHUC




6.9

KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIlECTBA

6.10

TernnmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajzaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTATNIMYCCKUX

BEILIECTB. Y IeIbHAas TEILIOTA IUIABIICHUS

6.12

6.13

[TapooOpa3oBanne u  KoHaeHcamusi. cmapenwue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO

JaBJICHUA

BnaxnocTtb BO3yXa

6.14

6.15

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaAHUS
[Ipunnuner  pabotel  TemioBbix aBurarenend  KITJI
TEILJIOBOT'O JABHUTaTelA. TeIlIOBEIE ABUTaTEIN U 3alllUTa

OKPYXKarOIEei Cpeabl

6.16

6.17

3akoH COXpPAaHCHUA U TPCBpalICHUSA SHEPTHUU B

TCIJIOBBIX ITpoLIeccax

[TpakTryeckue paboOTHI:

#H#HPar###OnbITEI 10 OOHAPYXKEHUIO JCHCTBUSA CHIT
MOJIEKYJISIPHOTO MPUTSKEHHUS.

##H#Par###0ONbITBL 110 BBIPAILIMBAHNIO  KPUCTAJIOB
IIOBapEHHO COJIM MM caxapa.

H#HHPar###ONBITEI 0 HAOMIONEHUI0  TEIUIOBOTO
pacuIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX Tell.
###Par###Onpenenenue qaBieHus Bo3ayxa B OaJuioHe
LINpULA.

H#H##Par###OnbBITEI, JEMOHCTPHUPYIONTUE 3aBHCHMOCTD
JABJICHUS BO3[yXa OT ero oO0béMa M HarpeBaHUs WU
OXJIXKICHUS.

###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBl ~ CTOJIOMKA  JKUJAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.




6.18

###Par#Ht#HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPTHUH TeJla B pe3yjIbTaTe TEeIIonepenadyr U paboTh
BHEIIHUX CHUJI.

###Par#t#llccnenoBanue SIBICHUS TEIUIOOOMEHA IPHU
CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.
#H##Part###Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIYYCHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIUHAPOM.

#H##Par####0OnpeneneHue  yAeIbHOM  TEMIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npouecca uCnapeHus.
#H##Par#H##0npeneneHue OTHOCUTEIbHOW BIIAXXKHOCTU
BO3/IyXa.

##H##Par###Onpenenenue yAEIbHON TEMJIOTEI

IIJ1IaBJICHUA JIbAA.

@u3nYecKue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KamWUIApHBIE SIBIEHUS B TPUPOJIE,
KPHUCTAIIIBI B IPpUpO/Ie, n3nydeHrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJIb30BaHUsl KPUCTAILJIOB, )KMIKOCTHBINA TEPMOMET,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

JABUTATCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. /[Ba posa aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Teln. 3akoH Kymona

7.2 (3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS 3apsHKCHHBIX TEI
OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEKAY TEIaMN)
DJIEKTPUYECKOE noJie. Hanpsoxénnoctb

7.3 anekTpuueckoro mons. [lpuHnun — cynmepno3unuu

ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuKH
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onekrpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[locnenoBarenbHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DneKTpUYecKne 1enu U MOTPEOUTETH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBruEe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOoe mosie 3€eMIIM U €ro
' 3HaUYEHUE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKka. [[ppMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM.
17 DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banne
. AJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIOpTe
718 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYCHUS
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbITHI IO HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpEe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIIIE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTHBI, MJI0IAIU ONEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUH TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue padbOThI
INMEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.
OrmpeneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YePEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. Mccnenopanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. M3ydeHue
JIEMCTBHUSI MAarHUTHOIO MOJIA Ha IPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EeHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHECHHM 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

dusnueckre SBICHUS B TNPUPOAC: IICKTPUUECKUE

SABJICHHUA B aTMOC(bepC, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHU3MOB, MarHUTHOE MOJie 3eMiu, Apei( MOoI0CoB,
POJIb MAarHUTHOTO TOJIS JUIsS1 )KU3HU HA 3eMiie, OJISIPHOE
CUSIHHE
TexHu4ecKkue ycTpOMCTBa: 3JIEKTPOCKOI, aMIepMeETp,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
. AJIEKTPOOCBETUTENILHBIE TIPHOOPHI, HarpeBaTeIbHBIC

. AIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKHE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb
MOCTOSIHHOT'O TOKa, FT€HEepaTop MOCTOSIHHOTO TOKa

9 KJIACC
Kon Kon
[IpoBepsiembIe 2TIEMEHTHI COJEPIKAHMS
paznena AIIEMEHTa
MEXAHUWYECKUE SABJIEHUA
81 Mexanndeckoe JABWXKEHHE. MarepuajibHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBIKECHUSA

8.3 PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE
###Par###HepaBHoMepHOE NPAMOJIMHEHHOE

8.4 nBrkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JIBH>)KEHUH




Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE

8.5
JIBIJKEHUE
8.6 ###Par###CroOoHoe nanenue. OnbIThl [ anumes
###Par###PaBHOMEepHOE JTBUKEHUE IO OKPYNKHOCTH.
8.7 [Tepuon u vacrora obOpameHus. JInHeiHas U yriaoBas
ckopoctu. LleHTpocTpeMHUTEIbHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 H#Par##H#] [puHuun cynepno3unuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
#H#Par###Cuna TpeHUs: CUJla TPEHUS CKOJIbXECHMUS,
813 CHUJIa TPEHUsI TIOKOSI, IPYTUe BUIBI TPEHUS
##H#Par###Cuna TsDKECTH M 3aKOH  BCEMHPHOTO
814 TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO MaIEHUs
Jewxenue tutaner Bokpyr Comnma.  Ilepsas
81> KOCMHYECKasi CKOpocTh. HeBecOMOCTh U neperpy3ku
PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
8.16 TBEPIOE TEIIO
###Par###PaBHoBecre TBEPAOTO Tela C 3aKPEIIEHHON
817 OCBhI0 BpaueHuss. MomeHT cuibl. LleHTp Tshkectu
8.18 Nmnynbsc tena. M3menenne umnyibca. IMmynbe cuiib
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar###PeakTUBHOE IBUKEHUE
8.21 Mexannueckasi paboTa U MOILTHOCTh
PabGora cun Tsxkectw, ynpyroctd, TpeHus. CBs3b
822 SHEPruM U paboThI
[loTeHuumanbHass »SHEprus Teja, MOAHIATOTO Haj
8.2 MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHIManbHas SHEPTUsl CHKATOU MPYKUHBI
###Par###Kunernueckass  sHeprus. Teopema o
825 KUHETUYECKON dHEPIUU
8.26 #H##Par###3akOH COXpaHEHUsI MEXaHUYECKOW SHEPTUH




8.27

[TpakTuyeckue paboOTHI:

Omnpenenenne CpeHel CKOPOCTH CKOJIbXKEHUs Opycka
WIA JBUKCHUS IIApUKA MO HAKIOHHOM IUIOCKOCTH.
OnpezneneHre yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIpHU
PaBHOYCKOPEHHOM  JIBWKCHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JABHUXKCHUU 663 HavaJIbHOU CKOPOCTH ITIYTH OTHOCATCA
KaK psJl HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHE
IMPOMECIKYTKHU BPEMCHU OIMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHUIBI TpeHUs
CKOJIB’)KCHHA OT CHJIBI HOPMAJIbHOTO  JaBJICHUA.
Onpenenenne kodpuUIIUEHTa TPEHUS CKOJIbXKEHUS.
Onpenenenne KECTKOCTH MpYXuHBL. OnpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM JBHKEHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXXHOITO W  HOABHKHOI'O

0JIOKOB

8.28

Pu3NYECKUE ABJICHUS B IPUPOJIE: PUIUBBI U OTJIMBBI,
nBikeHue 1iaHeT COJTHEYHOM CHCTEMBI, PEaKTUBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuuyeckue yCTpOﬁCTBaZ CIUAOMCTpP, OAaTYHUKU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTHUKU  KojeOaHUM: Tepuoi, 4acToTa,
aMIUIATY1a
MareMatnyeckuii M IPYKUHHBIA  MasTHUKH.
9.2 [IpeBpamienre  sHeprud  Hpu  KoseGaTeIbHOM
JBUKEHUHU
93 3aryxatomue kosnebanus. BeiHykaeHHbIe KojaeOaHus.

Pe3onanc
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Mexanuyeckue BOJHbL. (CBOHCTBa MEXaHMYECKHX
BoiH. lIpomosbHble M momnepeyHsle BOJHBL. JlIMHA
BOJIHBI W CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanndeckre BOIHBI B TBEPIOM TeJE, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHMM
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acTOTbl W Iepuoja  KojeOaHHH
HPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
HOJBEIIEHHOIN0 K HUTH TIpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHOoJa KosieOaHUi
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHMOCTH  IlepHoja  KosebaHui  Ipy3a,
MIOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHUsA

9.8

9.9

duznyeckue IBICHUS B IpHUpoAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3EMIIETPACEHHUE, CEHCMUYECKHUE BOJIHBI,
IIyHaMH, DXO

TexHu4eckne yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHeKTpOMaI‘ HUTHOC I10JIC. BHCKTpOMaFHI/ITHLIC BOJIHBI.

101 CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 3neKTPOMarHUTHBIX BOJIH
10 10.3 OnexkTpoMarHuTHasi npupoja csera. CKOpoCcThb CBETa.
. BonHoBEIE cBONCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C

MTOMOIIIbI0 MOOMIIEHOTO TeedoHa
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dusnyeckue SBICHUSI B IIpupoac: OHOJIOrHYecKoe

10.5 JNeicTBUE  BHUIUMOTO,  yIbTPapHUOJETOBOTO |
PEHTI€HOBCKOI'0 U3ITy4eHUN

106 TexHuueckue YCTpOMCTBA: UCIOJIb30BaHUE

' AJIEKTPOMAarHUTHBIX BOJIH /Il COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA

11.1 JlyueBasg monenb cBera. IcTOuHMKH cBETa

11.2 [IpsamosnHENTHOE pacCIPOCTPAHEHUE CBETA

13 Otpaxxenune cBera. Ilmockoe  3epkano. 3akoH
' OTpa)XEHMsI CBETA

114 [Ipenomiienne cBeta. 3akOH IIPEOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHUE CBETa

11.5 Junza. Xop ydeil B IMH3€

116 OnTuueckas cucrema ¢oroannapara, MUKPOCKONa U
' TeJecKona

117 I'ma3 xak onrtnyeckas cucrema. bimM3opykocTe u
' JAJIbHO30PKOCTh

118 Pasnosxenue Genoro ceera B ciekTp. OnbITel HhtoTOHA.

CrnoxeHnne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[TpakTryeckue paboOTHI:

###Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa)XEHMsI CBETOBOIO JIy4ya OT yIJla NaJeHUs.
###Par#H#113yuenne XapakTepUCTHK H300pa’keHus
IpeIMeTa B INIOCKOM 3€pKalle.
###Par###lccnenoBanue 3aBUCHUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOI'O JIy4a OT YIJIa NaJeHHs Ha
TPaHHULIE «BO3/IYX — CTEKIIO.

###Par###lonyuenne u300paKeHUH C TOMOIIBIO
coOMparoIel TUH3HI.

###Par###Onpenenenue (OKYCHOTO pacCTOSIHUA H
OTNTHYECKOM CHIIBI COOMpArONIei JTHH3HI.
H#H##Par###OnbITEl IO pa3NioKEeHUIO OeJoro cBeTa B

CIIEKTP.




#H##Par###OnbITHl 110 BOCIPUSITHIO LIBETA MPEAMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIEC (PMIIbTPHI

du3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJIHI_Ia u

11.10 JlyHBI, IBETA TEJI, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakus, pagyra, MUPax)
1111 TexHuyeckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Omneitel Pesepdopna u mianerapHas MOAeNb aroma.
' Mogens aroma bopa
122 Hcnyckanue u norionieHue cBera aToMoM. KBaHTBI.
' JInHelyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
124 Crpoenue aromHoro sapa. HyknoHHas wmojenb
' aTOMHOTrO siapa. 3oTormbl
12.5 PanuoaktuBHble npeBpaienus. Ilepuon nomypacnana
' ATOMHBIX s1ep
126 SnepHble peakuu. 3aKOHBI COXpaHEHMsI 3apsI0BOTO U
' MacCOBOI'0 YHCET
DOHeprusi CBsS3W aTOMHBIX siaep. CBsA3b Maccel U
12 12.7
SHEPruu
128 Peakuun cuHTe3a u geneHus spep. McrodyHuku
' sHeprun CoJIHIA U 3BE3]T
12.9 Anepnas osHepretuka. JleldcTBUE paJUOaKTUBHBIX
' M3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTHyeckue paboOTHI:
HabmioeHue CHjIomHBIX M JIMHEWYaThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIrUU YaCTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOTo GhoHa
@u3nyeckue SBICHHUS B TPUPOJAC: ECTECTBEHHBIN
12.11 PagOAKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,

paZoaKTUBHOE HW3IyYEeHUE MPHUPOJHBIX MHHEPAJIOB,




,HCfICTBHC pPaaruOaKTUBHBIX I/IBJ'Iy‘IeHI/Iﬁ Ha OpraHu3M

YCJIOBCKA

xr Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
WHIVBUAYAIIbHBIN 103UMETp, KaMepa Buiibcona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
0a230BOr0 YPOBHS OCBOEHHs OCHOBHOI 00pa3oBaTe/bHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odpa3osanus Ha ocHoBe PI'OC

[lonumanwe ponu (QU3UKK B  HAYYHOW KApTHHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBS3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM DKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasymoomeil poau GUMKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOIHH, 00 53BOJIIOLUU
(Gu3MYEeCKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTEeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHNE MPOLIECCOB OKPYKAIOIIEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHUJAX MaTrepuu (BEHIECTBO U TOJI€), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYITHOCTH SBJICHUI
Opupoasl  (MEXaHMYECKHX, TEIUJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3inyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIHUX
NaHHOe (pU3MYecKoe sBIIEHUE; YMEHHME pacro3HaBaTh MPOSBICHUE
U3YYEHHBIX (PU3UYECKUX SBICHUH B OKPYKAIOLIEM MHpE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMM TMOHSTUITHOTO ammapara U CHMBOJIHMYECKOTO
sI3pIKa (PM3UKH U MCTOJIB30BAHUE UX JJIS PEIICHHUS YU9eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Teid, (pU3MUecKue SBICHUS U

MMPpOLECChI, UCITIOJb3YHd q)yHIIaMeHTaHLHBIC 1 OMIIMPHUYCCKUC 3aKOHBL




VYMeHnne OIMCHIBATh HN3YUYCHHEIC CBOMCTBA T€I U (bnmqecxne

SABJICHUS, UCIIOJIB3YA (I)I/ISI/I‘ICCKI/IG BCJIMYHHBI

Bnanenme ocHOBaMHM METOJOB HAYYHOTO IIO3HAHUS C Y4ETOM
coOJTI0ICHHsI PABHJT 0€30MIACHOTO TPYy/Ja: HaOIoACHUE (PU3HIECKUX
SIBJICHUIA:

YMEHHUE CaMOCTOSITEIIhHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBAThH XOJ]
OTIBITA U 3aIUCHIBATh €0 PE3YJIbTAThI, (POPMYITHPOBATH BHIBOJIBI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (HU3HUSCKUX
BEJIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEJIMYMHBI W aHAJIM3HPOBATH MOJYYCHHBIC
pe3yiapTaThl ¢ Y4YETOM 33JaHHOM IIOIPEIIHOCTH PpPe3yJIbTaTOB
HU3MEPEHUI;

MPOBEJCHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX  HCCIIETOBAHMIA;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
MPOBOJUTH  WCCIIEIOBAaHWE MO0  HMHCTPYKUIWH, MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (DU3MUECKHX BETUYMH B BHJE TaOIUIl U
rpaduKOB, YYHTHIBATH TIOTPENTHOCTH, JEJaTh BBIBOJLI IO

pe3yjibTaTaM HCCICAOBaHUA

[Tonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $ipa) U YMEHHE MPUMEHSTh UX IS

00BSICHEHUS (PU3HUECKUX TPOIIECCOB

YMmenue o0bsACHATh (GU3NYECKUE MPOLECCHl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallM IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUUYUHHO-CIIEICTBEHHBIE CBA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMmenue pemarth pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHHIA),
UCHOJNb3ys 3aKOHbl M (opMyibl, CBs3bIBarOIIME (pusnueckue
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPAaTKOE YCJIOBHE 3aJauH,

BBISIBJISITH HENOCTAIOIINE JaHHbIE, BHIOUPATh 3aKOHBI U (OPMYIIBL,
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HCO6XO,Z[I/IMBIC ISt e€ pEIICHN, UCITI0JIB30BATh CIIPaBOYHbIC TAHHBIC,
IIpOBOAUTD paC‘-IéTLI U OLCHHUBATL PCAIMCTUYHOCTL ITOJTYYCHHOI'O
3HAa4YCHUA (bPI3I/I‘IeCKOI>'I BCJIIMYMHBI; YMCHUE OIIPEACIIATE Ppa3sMCPHOCTD

(¢u3N4ecKoil BETMUMHBI, TOJYYEHHON MPHU PEIICHUH 3a/1a41

YMeHne XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

YMeHue wucronb3oBaTh 3HAHHA O (U3MYECKUX SBJICHUSX B
MOBCETHEBHOM KM3HU i1 obOecrieyeHus O€30MacHOCTH IpH
oOpamieHUH ¢  OBITOBBIMH  NPUOOpaMU W TEXHUYECKHUMHU
YCTPOICTBAMHU, COXpPAHEHUs 3/10pOBbS U COOJIOJACHUS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKPYKAIOUIEW Cpeze; MOHWMaHHE
HEOO0XOAUMOCTU NMPUMEHEHUS JOCTH)KEHUHM (DU3MKU M TEXHOJOTHM

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BAHUS

OneIT mowucka, MpeoOpa3oBaHUS W TNPEACTaBICHUS HHGPOpMaLUU
(U3NYECKOTO CO/EPKAaHUS C HCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI; yMEHNE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOM HMH(pOpPMallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IpHU
BBITOJIHEHUH Y4EOHBIX 3aJJaHUi HAY4YHO-TIOMYJISIPHYIO JUTEPATypy
(bu3MUECKOTo coiepKaHMsl, CIIPAaBOYHbIE MaTEepHaJIbl, PECYPChI CETH
WutepHer; BnageHue O0a30BBIMH HABBIKAMHU  NPEOOpPa3OBaHUS
nH(popMalMd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE
cO3/1aBaTh COOCTBEHHBIE NHCHbMEHHbIE M YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(bOpMaLII/II/I N3 HCCKOJIbKHMX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 xX(#)=x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMeNIeHus, IMyTH, KOOPAWMHATHI MPH PABHOMEPHOM MPSMOIUHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
Sl =vy #f+ay= %
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHH YCKOPEHHUS, MPOEKIIMH
CKOPOCTH, MPOEKIMH IEepeMENICHUs], KOOPAUHATHl TPH PaBHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKCHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IMPOCKOHUKU CKOPOCTH M KOOPAHWHATBI IIpH CBO60,Z[HOM nmaacHuu TCjla I1I0

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. CDopMyJIa JJIs1 BBIYUCIICHUST YCKOPCHMUS:

1.6
2
a. - L
" R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

L3 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
FoG. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CUIIBI TSHKECTH BOJM3M MmoBepxHOocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 p=mo
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=mmU, +in,U, =const
PeakTuBHOE IBHXKEHHE
Mexanunueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Froosa
MexaHnuecKasi MOIIHOCTb:
1.17
v=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
s KUHETUYECKON YHEPIUH:




Teopema o kuneTnueckoi aneprun. @opmysa sl BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOIHSITOrO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. MomeHT cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToasuxubIN 1 HeOABIKHBIN O6510Kku. KITJI mpocThix MexaHN3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
D=pg+Poyy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

F_&m. =pgv




VcaoBue nnaBanus tena. [1naBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,I[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBMKEHUsI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsi OpycKa MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C IOMOIIBIO MTOABHKHOTO
61o0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl Tella; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBbHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAIpaBIISIONICH;
nepro/ia (YacToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
Koje0aHui MPYKMHHOTO MasATHHKA OT MAaccChl Ipy3a U JKECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoJa KoJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, IPUIMBBI W OTJIMUBEI, IBHXXCHHUC IIJIAHET ComHeyHoM CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIdaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOl"O JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHHC pBI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHBIﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6BITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY  TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMreparypoil. bpoynosckoe aBmxenue, uddys3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sHeprusa. PaGora u Ttemnomnepenaya kKak crocoObl M3MEHEHUSs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepeaaun: TemIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TemIoOTh. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX IMpOIeccax. Y PaBHEHHE TEIJIOBOTO
Oananca:
2.9
Q+0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Bnaxnoctn BO3ayXa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! paboTe! TerioBeix Auratenei. KIT[ TeruioBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LMIMHAPOM, IIOCJIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropstueit BOJbI; Iporiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeq:  KalWUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd DJICKTPUUCCKHUX 3apsaa0B

32
33

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

34

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IOJS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AeKTpUUECKU TOK. J{eCTBUS AIeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  INEKTPUYECKOTO  CONPOTHMBIICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAIOOICTO B IIPOBOIAHHKE

(pe3ucTopsl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHI[AX MPOBOTHUKA; 3aBUCHIMOCTH




COIIPOTUBJICHUS OT JJIMHBI ITIPOBOAHUKA, INIOMIAAN €T0 IIOIICPEYHOro CCYCHU U
YACIBHOT'O COIIPOTUBJICHUA.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAUHCHNHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajuieIbHOM COEAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMle, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: >JIEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEOCTar,
CUETUMK  DJIEKTPUUYECKOW DHEPruu, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJIEKTPOABUTATENb TOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSHHOIO TOKa

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' muu3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par#Ht#l13mepeHrne ONTHUYECKON CHIIBI coOMparomiei JTUH3BI; (HOKYCHOTO
paccTostHusI coOMparoIel JTUH3HI (0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaMETa
1 U300pakeHusl, KOT/1a IpeIMeT Pacoio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MPEeIOMJIEHHUS CTEeKJIA.
###Par#Ht#llccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia IPEJIOMJIEHUsI CBETOBOIO Jiydya OT YIJia MaJIeHHs Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuuyeckue senenuss 6 npupoode: 3atmenus Comnnua u JlyHbl, 1BeTa Ted,

‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpHUCKOM, (OToanmapar, ONTHYECCKHUE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTB. Anbda-, 6eTa-, raMmma-u3aydeHnus. Peakiuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUSI 3PS, I0BOIO U MaCCOBOTO YMCEN
Quzuueckue s61eHuUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




TEMATHYECKOE IIJIAHUPOBAHUE C YKA3ZAHUEM KOJMYECTBA AKAJEMHUYECKHUX YACOB,
OTBOJIMMBIX HA OCBOEHME KAXKJIOW TEMBI, 1 BO3MOXHOCTH MCITIOJb30BAHMUS IO D TOU TEME
0P WJIN LHOP, KOTOPBIE ABJAIOTCA YYEBHO-METO/JUMYECKUMU MATEPUAJIAMHA

7 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbie IIpakTHyeckue
n/n NMporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ®du3uka - HayKa 0 IpUPo/JIe 2
YK PHPOAL https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.2 dusnyueckue Be 2 1
VISHHCCICHE BEITHIHAL https:/m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/I TTIO3HAHUS 2 1 bubmorexa HOK
’ i A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nunorexa [IOK
2.1 CrtpoeHue BemecTra 1
TPOCHIE Belects https://m.edsoo.ru/7f416194
5 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] ) | bubnunorexa LIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPCTATHRIC COCTOTHMA BetecTsa https:/m.edsoo.ru/7416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl




bu6nmoreka [IOK

3.1 M 3
CXAHITICCROC ABIDKCEHHC https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 n 4
HEPIL, Macca, TAOTHOCTR https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuma. B 14
1. DR it https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubmmoreka [JOK
' TEJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 5
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMOC(EpHOE JTaBJICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 bubmuoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
bu6nunorexa LIOK
5.1 Pa6 3
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
5.2 I1 5
POCTRIE MEXAHHMIMBL https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYECKHe 3apsiabl. 3apsoKEHHbBIE Tena 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aumMoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







7 KJIIACC

Ne
n/n

Tema ypoka

®duznka — HaykKa o IpUpoJie.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEIMYMHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMIeparypsl”

Kak ¢usuka u apyrue ecTecTBeHHBIE
HAaYKHU U3Y4aroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/
no3Hanus. Onucanue GU3nIeCKuX
SIBJIEHUU C IIOMOIILIO MOJEel

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NaJbHOCTh NOJIETA
[IapHKa, MyIEHHOTO
TOpHU30HTAJIBHO, TEM 6OJ'II)IHG, yeM
0o0J1bI1Ie BbICOTA ITycKa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

7 OKa3BIBAIOIINE TUCKPETHOS bubnmnorexa HOK
A He meKp https://m.edsoo.ru/ff09fe0a
CTPOECHUE BEILIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HaOJIFOAEHUIO TEIJIOBOr'O
PaCHIMPEHHUS Ta30BY
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubnuorexa [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
Mexanndeckoe OBUKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBHOKEHHE
bubmmoteka IIOK
13 Cxopocts. EqAMHUIEI CKOPOCTH
p A p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS bubnmorexa OK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK IpHUYHHA bubmmorexa TIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBH>KEHHS Tell
16 [TmoTHOCTE BemiecTBa. PacyeT Mmacchl bubmuoreka [{OK

u 00beMa TeJia Mo €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee




JlaGopaTopHas paboTta

17 «OrnpeneneHue MIOTHOCTH TBEPAOTO
TEIa
18 Pemenue 3agay mo teme bubnunoreka LIOK
"ITnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTeug ten. Cra
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenne taroreHusa. Cuiia TSKECTH
CBS3b MEXKIY CHJIOH TSHKECTU U
” . HyB PeleHme bubnunoreka LIOK
Maccoi Tena. Bec tena.
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta"
Cuiia TSDKECTH Ha APYIUX INIAHETaX.
23 dusnyeckue xapa peyr WCTUKHU bubmorexa HOK
U3UUYECKUE XaPaAKT
PaKTep https://m.edsoo.ru/ff0al 502
IUTAHET
bubmmoteka IIOK
24 WNsmepenne cuin. JlunaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
Ciio’keHye IBYX CHUJI, HallPaBJIEHHBIX
26 N FBYE . P but6mmorekxa [IOK
10 OJHOH IIPSIMOIA.
g . p https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOMmAs CUIT
7 Pemenue 3agad mo reMe

"PaBHoneiicTByromIast crr"




28

29

30

TpeHue CKOJIbKEHUS U TPEHUE
nokos. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3ydeHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb>KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEI»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenue 3amau mo remam: «Bec
tenay, «['paduyueckoe n3o0pakeHue
cr, «CUibly,
«PaBHOJEHCTBYIOMIAS CHID»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padota no remam:
«MexaHn4YeCcKoe JBHKCHUC),
«Macca, mIoTHOCTEY, «Bec Tema,
«['papuueckoe nzoOpakeHue Cu,
«Cuie»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUYUCHUA JaBJICHUSA

bubmmoteka IIOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBieHwne ra3za. 3aBHCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TeMITepaTypbl

[Iepenaua naBiieHUs TBEPABIMU

TeJaMU, JKHUJIKOCTSIMHU M Ta3aMH.
3axoH [Tackansg

bubnunotexa LIOK
https://m.edsoo.ru/ff0a2376

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a25b0




HaBJ’ICHI/Ie B XXUJKOCTH U Ir'a3c,

bu6nmoreka [IOK

36 7|
BBI3BAHHOC JICHCTBHCEM CHIIBT https://m.edsoo.ru/ff0a2718
THKECTH
37 Pemenne 3agau mo teme «JlaBinenue bubnunoreka LIOK
B JKUIKOCTH U rase. 3akoH Ilackasy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coo0 e
OODIIAOTIIECA COCY b https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc buGnuorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKUJIKOCTHBIA HACOC
Atmocdepa 3emmn. [Ipuanner
CYIIECTBOBAHUSA BO3IYIIHONU
41 O}(;OJ'IO‘IKI/I 3emMin 3aBy;:II/IMOCTL bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBIeHUS OT BHICOTHI
HaJl ypOBHEM MOPSI
4 Bec Bo3ayxa. ATmochepHoe bubnuoreka [IOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocepHoro bubnmnorexa [JOK
nasinenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTEL aTMOChHEPHOTO
44 aBIICHUS OT BBICOTB(II)HF; OBHEM bubmmorexa OK
8 AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bu6muoreka [JOK
JaBJICHHE Ha Pa3INYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3agad mo reMme
46 g

"ATmocdepHoe naBieHue"




47

48

49

50

51

52

53

54

JleiicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTopHas pabota
«OmnpeeneHre BITAIKMBAIOIICH
CHUJIbI, IEVUCTBYIOIICH Ha TEO,
MOTPY>KEHHOE B JKUJKOCTbH)

JlaboparopHnas paboTa 1mo Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMaA
MOTPY>KEHHOHU B JKUKOCTh YaCTH
Tena»

IInaBanue Texn

JlaGopatopHnas pabora
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOAKHU U
OITpeIeIICHUE €€
rpy30noabEMHOCTH"

Pemenue 3amau no remam:
«IInaBanue cynos.
Bo3znyxomnaBanue», «/laBnexnue
TBEPABIX TECII, )KPI)IKOCTGI;'I U ra3zoB»

Mexanunueckasi pabota

MomntHocts. EquHUIEI MOIITHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3654

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha peruare

57

KonrponsHas pabora o Teme
«/laBneHue TBEPABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX T, )KUJIKOCTCH U ra3oBy /
Bcepoccuiickas npoepoyHas
pabota

bubnunoreka LIOK
https://m.edsoo.ru/ffO0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

KoaddutmenT monesnoro neicTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknoHHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
MottHoctb, KIT/1"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48




63

64

MexaHnueckasi S3Heprusi.
Kunernueckas 1 noTeHManbHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpPUMEHT 1O TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUAJILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHu4ecKkoe
nBroKeHne"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomnHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bubmuoreka [{OK
https://m.edsoo.ru/ff0adee6




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TEeOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0aS800
6 CmaunBaHUE U KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclmIMpeHne U cxKaTue 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

bu6nmoreka [IOK

10 Bite! Tennonepesain https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAJIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemrooOMeH 1 TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
TEMJI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiueit BObI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJIAXKICHUHN
JlaGopaTopHas pabota

16 "OHpI;I[eJ'II;HI/Ie I;)/ILCHBHOﬁ bubmmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KpUCTAJIMYECKHUX Tell. Y AenbHas bubnmnorexa HOK
P e hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "OnpenenaeHne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpazoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenune. Vaenbnas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Bafa)ncnf/locn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmuorexa [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratesns.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a . Hl https://m.edsoo.ru/ff0a7c7¢
OKpPY’KaloIlIe cpebl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIUuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 Onexrpuszauus Tei. J[Ba poga
JIEKTPUUECKUX 3apsi/ioB
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTD 2IIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJEH
Hocurenu snekrpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXPpAaHEHU DIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBanus. MlctouHukmn Bubmmorexa [IOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO MOJIs Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B MeTasuiax, bubnnoreka HOK

39
JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ‘ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonbr™merp. JIabopaTopnas pabora 0.5 bubnuoreka [IOK
"N3MepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTUBIICHHS TPOBOJHUKA OT €0 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAH TTOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTh CHIIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma aiis

y4yacTKa nemnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, UAYLIETO Yepe3 PESUCTOP, OT bubmmorexa [TOK
https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CII0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JJ1 pa3InyHOTO bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Pa6ota u MomHOCTh
51 ANEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [TOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "Onpl;:(eniﬁne F1;'<160T1>1 Y MOITHOCTH bubmmorexa [IOK
" https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpok-uccinenoranue "MN3zyuenue | bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunoreka LIOK
56 3eMild U €r0 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPUUECKHE 3aps/bl.
bubnuoreka [{OK
57 3apspKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTOSHHBINM
ANEKTPUIECKUH TOK"
KonTponpHas paboTa mo Teme
"DNIeKTpUUECKHE 3apsiIbl.
3apsKeHHbIE Tella U UX
. . bubmuoreka [IOK
58 B3anMoAeHcTBHA. I10CTOSTHHBII
. " https://m.edsoo.ru/ffO0abea8
ANEKTPUIECKUM TOK" /
Bcepoccuiickas npoBepoyHas
pabota
PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "TIoCTOSTHHBIIM
59 INEeKTpUYECKUi TOK" / bubmmorera [OK
P . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmneiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 [IprMeHeHre JIeKTPOMAarHUTOB B 0.5 bubmuoteka [IOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3ydyeHue nericTBUS MArHUTHOTO

MOJIsI HA IPOBOJHUK C TOKOM"

:‘)J'IGKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O
Toka. Mcnonp3oBanue

SHGKTpO,I[BI/IFaTCJIeI/IW B TCXHHUYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTeNs"

OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEPIruH. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

66

KonTponbHas padbora no teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUA"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
aBieHus"
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbHas TOUuKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

- "OnpeneneHye ycKOpeHus Teia npu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JABUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

oKkpyHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




oOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIbI https://m.edsoo.ru/ff0ac612
Bropoii 3akon HerotoHna. bu6mmoreka [IOK
12 .
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3axkoHOB HprotoHa https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubmuoreka [JOK
Hia YHpYrocTh. SaKoH 1 yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
JlaGoparopHasg pabora
17 0 pATOp P bu6mmoreka [IOK
(TIPEACIICHIE JKECTROCTH https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
R hitps://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JIaGopaTopHas pabota
20 "0 PaTopHAT P bubmuorexa [IOK
fipeaeenne Koaq)'fbHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubnmnorera [IOK
+ 7 CKOP https://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O bubnmorexa LHOK
. P https://m.edsoo.n/ff0af5f8
TATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIBHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubnnorexa [IOK
. N p https://m.edsoo.ru/ffO0afe36
3aKpeIIEHHOW OChIO BpaIllCHMUSI.
MowmeHnT cusl. LeHTp TsKECTH
PaBHOBecue MaTepualbHOW TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cunsl. LienTp TsxecTn
)3 Pemenue 3agau no reme "MomeHT bubmuorexa [JOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHquCKoe /IBHACCHIE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

1 Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBs13b SHEpruM U paboTHI.

[ToTeHumanbHas YHEPrus

18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHu4ecKuil U IPYKUHHBII
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHUYECKUX KOJICOaAHUSIX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U NepHoa
KoJIe0aHUl MPY>KUHHOTO MAasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPH0/1a KoJIeOaHMi
rpysa, OABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe




51

52

Ypok-uccinenoBanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTEIL"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KosiebaHusi ¥ BOJTHBI"
KonTponbhas pabota no Teme
"3aKOHBI COXpPAHEHMUS.
Mexannyeckue KosieOaHust ¥ BOJTHBI"
DIEKTPOMarHuTHOE MOoJIe.
DNIEKTPOMarHUTHbIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepenus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJII COTOBOI cBsi3H"

Ypok-uccnenosanue "Mzydenne
CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHne
Y4aCcTOTHI U IJIUHBI
JIEKTPOMAarHUTHOW BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢




:‘)J'IGKTPOMaFHI/ITHaH IIpupoJga CBETaA.

61 CkopocTh cBeta. BoHoBEIE bubmorexa LOK
P ' htps://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 acIIPOCTpPaHEHHE CBETa. 3aTMEHHUS bubnmnorera [IOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Perienue 3agau Ha nprUMEHEHNE bubnmorexa LHOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcrionb30BaHuE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3cS5c
OINTUYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 IPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"Ucnons30BaHyeE MTOJTHOTO
67 BHYTPEHHETO OTPaXKECHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBSI3B"
bubmuorexa [JOK
68 JInnzel. OnTnyeckast cuja JIMH3bI
https://m.edsoo.ru/ff0b3f2c
. Bubaunoreka [IOK
69 [TocTpoenue n3o0paxeHui B JTMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3bI"

71 Ypok-koHpepenmus "OnTuiyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBera B CIIEKT.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHuIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPUSATHUIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 1IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHU,
uHTepdepeHiys u auppaxuus”

77 Omneiter Pe3epdopa u mranerapHas bubmuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 ITocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOTJIOCHHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBantel. JInHeigarsie hitps-//m.cdsoo.ru/ffoc 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 cox;)aHeHII/:;I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBsSI3U aTOMHBIX SEP. bubnuoteka [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus




PaIMOaKTUBHBIX U3JIy4eHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIEHUS"
KonTtponbHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC sIBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubmmorexa LOK
" p p“ P " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTopenue, 0600menue. Pemenne
95 ACYETHBIX U KaUECTBEHHBIX 3a/1a4 bubnmnorexa LIOK
P ! ’ https://m.edsoo.ru/ff0c2572
1o Teme "TeroBele MPOLECCHI
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
bu6mmoreka [JOK
97 pacueTHBIX M Ka4€CTBEHHBIX 33724
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycTtaHOBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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