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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa cocTaBjieHa Ha OCHOBE:

l.®enepaibHOrO  rOCYJApCTBEHHOTO  00pa3oBaTENBHOTO  CTaHAapTa
ocHOBHOTO 0011eT0 00pa3zoBanus (IIpukas Munucrepcta npocsenierust PO ot
31.05.2021 No287 c u3meH.)

2.0OcHOBHOI1 00pa30BaTEIbLHOM MPOrpaMMbl OCHOBHOTO 00111€T0 00pa30BaHMS
MAOY Aobarckas COIII Ne 1, mpoTokoJ MeIarorudyeckoro coBeTa oOT
30.08.2023 r. Ne 18, ¢ u3meH..

3. Ilpukaza Munnpocsemenuss Poccunm ot 22.06.2026 Ne 436 «O06
yTBEpXKJEeHUU (enepanbHOro TmepeyHss Y4yeOHUKOB, JOMYHICHHBIX K
MCIIOJIb30BaHUIO NP pean3allii UMEIOIINX TOCYJaPCTBEHHYIO AKKPEIUTALINIO
00pa3oBaTEIbHBIX MpPOrpaMM HayajJbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero oOmero oOpa3oBaHUsl  OpraHU3alUsIMU,  OCYIIECTBISIONIUMU
00pa3oBaTEIbHYIO0 JIESITEIBHOCTh, W YCTAHOBIICHHM TMPEACIBHOTO CpOKa
HCTIOJIb30BaHUS MCKJIIOYEHHBIX YYCOHUKOB U pa3pabOTaHHBIX B KOMILUIEKTE C
HAMHU y4eOHBIX OCOOUI»
4.Yyeonoro miana MAOY A6arckas COI Ne 1 na 2026 — 2027 yueOHbIit ro1.

5.®enepasibHOM paboueii mporpaMmbl 1o yueOHomy nipeameTy «Duszukay (0a30BbIi

YpOBEHB) 11 5-9 Ki1accoB 00pa3oBaTEIbHBIX OpraHU3AIIA.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMA M TpeOOBAaHMU K Pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Taxxke ¢ yuétoM (enepanbHON pabouei mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanve mporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYalOIMXCSl M OpraHu3alui0 HU3y4eHUs
GbU3MKM Ha JEATEILHOCTHOM OcHOBe. B mporpamme mo (u3MKe yUYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpemMera B peanusanuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM Pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXKIIPEIMETHBIC CBSA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBiIMBaEeT pacnpeeseHue yueOHOro matepuana
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MTOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YI€OHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUOI0THEH, acTpOHOMUEH U (Pu3nuecKkoit reorpadueii, BHOCUT



BKJIaJ| B €CTECTBEHHOHAYUYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubosee sICHbIe
oOpasiipl MPUMEHEHHsSI HAYYHOTO METOJa MO3HAHUS, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OnHa M3 TJIaBHBIX 334a4 (pU3MUECKOro OOpa3oBaHUSA B CTPYKType OOILEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM E€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATh  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNnbCTBA JUIsl TOJY4EHHSI BHIBOJIOB.

[lenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHuUs
omnpeneneHsl B Konuenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, pearu3yrounmx
OCHOBHBIE  00I11€00pa30BaTENbHbBIE MPOrPAMMBI, YTBEPXKIEHHOH pEHICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokon oT 3
nexadpst 2019 r. Ne [1K4BH).

Hean usyuyenus pusuku:

e TpHOOpETEeHHE HWHTEpeca W CTPEeMIICHHS OOydYalolmuXCsl K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE NMO3HaHUs U (POPMUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa HU3y4yeHHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHHE MpPEACTAaBICHUN O ponu (PU3MKK AT PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

e pa3BUTHE  TMpPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
npoeCCUOHAILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
nanbHeneMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpPUOOpETEHHE 3HAHUH O JIUCKPETHOM CTPOECHUM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

e TMPHUOOpPETEHUE YMEHHI OMHCHIBATH U OOBACHATH (PU3NUYECKUE SBIICHUS C
UCIIOJIb30BaHUEM MOIYYEHHbBIX 3HAHUH;



e OCBOCHHE METOJOB pEIICHUS MPOCTEHIMMX pacu€THRIX 3a7a4 ¢
HCITOJIb30BAaHUEM buzrIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJHBIC SBJICHUS U BBIIOJHSITH OMBITHI,
nabopaTopHble paOOThl M AKCHEPUMEHTAIbHbIE HCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

e OCBOEHHE NPUEMOB paboThl ¢ MHPOpMaIUel (PU3NIECKOTO COAEPIKAHUA,
BKJIIOYAsi HH(OPMALIUIO O COBPEMEHHBIX JOCTUXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

e 3HAKOMCTBO cO cdepamu MPoPeCCUOHAIBHON IeITEIbHOCTH, CBSI3aHHBIMU
C (GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
Kiacce — 68 gacoB (2 vaca B Henento), B 9 knacce — 102 yaca (3 gaca B HEJIEIO).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUuTesb JeiacT BEIOOP MPOBEICHUS
J7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAUBUIYATBHBIX OCOOEHHOCTEH
o0y4Jarommxcsi, CIUCKa IKCIEPUMEHTAIBHBIX 3aJlaHUM, MpeajiaraeMblX B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO dK3aMeHa 1o (pusuke.



COAEPKXAHUE YYEBHOI' O KYPCA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

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

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue LEHbI AEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactui BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] HOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Teja
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIHI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJ[ mpocteix Mexanun3amoB. [IpocTbie MexaHU3MBI B OBITY H
TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHHEpPruM Tella B PE3yJIbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH 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. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U 3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

Yckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunenHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMIynbe cUilbl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPTUs CxKATOW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTe€W U TPACKTOPUU [BUKEHUS OJHOTO M TOTrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHu4eCcKUX SIBJICHUH, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKU.

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

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIC XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YEeCKOTro
MasTHHKA.

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

3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

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

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biiM30pyKkoCcTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMMOCTHU yTila MPEJIOMIICHHUSI CBETOBOTO Jy4a OT yrijia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TIO BOCHPHSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a u
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a TakXke A MOJATOTOBKA K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yuyeHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOIE U MMOBCEAHEBHOM KU3HH,
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCTIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKMX KauecTB (PU3MYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO TIOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEIICHUM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 MPaKTHYECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIEePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT chopMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUNA, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PACCMaTPUBACMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOONbIIOE HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C Y4E€TOM MPEUIOKEHHON ydeOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU IpaduKoi M MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W MOJAJCpKaHUE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJMYHO MPEICTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMUHBI  JOCTHKEHUSI  (HEIOCTUKEHHUS]) PE3yJIbTaTOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



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

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
AHEPIruM) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMUX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha KMBOM OpraHU3M, IJIABaHUE PHIO, pblUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
bu3nYecKre BEINIMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC Tena,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO(PGUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U IUHUIIBI
bu3MYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTH TI'paduKku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBECHUs phiuara (0J10ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKHA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TEJl, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



IPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO peE3yibTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd()(PUIMEHT TMONe3HOro  JNEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmHUCaHus (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPHl  (HAXOAWTh HWHGPOPMALMIO O  MPUMEPaXx)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMsl, IUIABJIEHUE, KpHUCTAIIM3alnMs (OTBEpIAEBAHHE), KHUIICHUE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHUA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUE W KanWULIPHBIE SBIEHUS B IPUPOJAE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarcoB, poJib MATHUTHOTO MOJIS JJ1s 5KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJINIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Y OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE;
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SBICHUMH,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI1  pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYECKUX METOJIOB, HCIOJb3ysl OMUCAHUE WCCIEIOBAHUSA, BBHIICIATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IIPOBEpPSAEMBIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEPEHUs, CleIysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

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

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 1 obecrieyeHusi 0€30MacHOCTH MpH oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYMBOMN MM MOKET OBITh HETOCTOBEPHON;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
VI UCCIIEA0BATENIbCKON ACSITENbHOCTH, IPY 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIECANTH 3a BBHINOJHEHUEM ILJIaHA JACHUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUs M TOTJIONMIEeHUS, ab(a, OeTa- U ramMMa-u3IydeHuUs,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aMMOJCHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEIOTro CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpy’XawIlleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, I[yHAMH, 3XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢bu3nueckue BEIUYUHBI (CpelHsSsI M MIHOBEHHas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsII0BOIO U MaCCOBOTO YHCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3HUECKHUE BETUUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TIOTYYECHHOTO 3HAUYEHUST (PU3NUECKON BETUNUHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEMYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYMHbl ((POKYCHOE paccTosiHUe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XKCHMHM 0€3 HadaJbHOW CKOPOCTH, TMepuojaa
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBHUCHUMOCTH



¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHSATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC MPH3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMBbIE (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie U COOUpAroLeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbsS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,;



e HCIIOJb30BaTh MPHU BBINOIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIONYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIETI'O OBPA3OBAHUS

7 KIIACC

Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTara

11 HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

12 pasiinvdaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/I‘-ICCKOG SIBJICHUC

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
13 OKpY’KaloIllleM MHpE, B TOM 4ucie GU3NYECKUE SBJIEHUSI B IPUPO/IE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECKUX SIBJICHUIN

OTHMCHIBAaTh HM3YYCHHBIC CBOWCTBA Tel W (U3MYECKUE SIBIICHUS,
UCTIONB3Ysl (pU3MYECKHe BEIMYUHBI, TMPH OMHCAHUU MPABUIHHO
TPakTOBaTh (DU3UYCCKUN CMBICI HCIOJB3YEeMBbIX BEIUYHH, HX
1.4 0003HAYCHHUSI W COUHUIBI (PU3NYSCKUX BEIHYUH, HAXOIUThH
(dbopMynbl, CBS3BIBAIONIUE JaHHYIO (DU3WYECKYIO BEIMYHUHY C
JOPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH U3YICHHBIX 3aBUCHMOCTEN

(bU3UYECKUX BEITMYUH




1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa W 3allMChlBaTh €ro MareéMaTu4dcCKoOC

BBIpAKEHUE

OOBSCHSITH (PU3UYECKHUE SBIICHUS, MPOIIECCHI U CBOMCTBA TEIl, B TOM
Yyyclie MU B KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPHEHTHPOBAHHOIO
XapakTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOHCTBA (PM3WYCCKUX SIBIICHUH, (PU3MYECKHX 3aKOHA

WK 3dKOHOMCPHOCTHU

1.7

pemars pacy€THbIE 3aauu B 1 — 2 NeiCTBUSA, UCIIONIBb3YS 3aKOHBI U
(dbopmynbl, CBS3BIBaOIIME (PU3UYECKHME BEIWYMHBI: Ha OCHOBE
aHajM3a  yCJIOBMS  3aJladyd  3allMChIBATh  KPAaTKOE  YCIIOBHE,
MOJICTABIIATh (PU3UYECKUE BEITUYMHBI B (DOPMYJBI M TPOBOJHTH
pacuéTbl, HaXOIUTh CIPAaBOYHBIC JAaHHbIE, HEOOXOAMMBIEC JUIS
peuieHuss  3a1a4, OLCHUBAaTh  PEAIMCTUYHOCTh  ITOJYyYEHHOMU

(bu3MUeCcKOil BETUYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEUIUTh MPH TMOMOIIU
(bU3UYECKUX METO/IOB, B OIHMCAHUHM WCCIIEIOBAHUS BBIIEIATH
MpoBepsieMOe  TMpPENrNoyiokeHue  (TUmoTesy),  pas3audath U
WHTEPIPETUPOBATH TOJYYCHHBIM PE3yNbTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

1.9

MIPOBOJAUTH OMNBITHI MO HAOTIOACHHIO (PU3NYECKUX SIBJICHUN WIN
¢usznyeckux  CcBOMCTB  Tem:  (opMynupoBaThb  IpOBEpSEMBbIE
MPENINOJNIOKEHNs, COOUpaTh yCTAaHOBKY M3  IMPEIJIOKEHHOTO

o60pyu03aHI/m, 3allMChIBATh XO/J OIIbITa 1 (I)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJHATH MPSMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1M (ppoBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUS NMPUOOPOB C YUETOM

3aJJaHHOI a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJIUTh  MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM  (PU3UUECKOM
BEJIMYUHBI OT JPYrol € HCHOJb30BaHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMU y4eOHOTO HCCIEeIOBaHUsA, cOOUpATh
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs], CIEnys MPeI0KEHHOMY

I1aHy, (UKCUPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCHUMOCTH




1.12

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

ACJIaTh BIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

MPOBOJNTh KOCBEHHBIC M3MEPECHUS (U3UUYECKUX BEIHYWH, CICIYs
MPEIJIOKEHHOW HWHCTPYKUUHU: TIPU  BHIIOJHEHUH H3MEpEHUil
coOOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISTH 3HAUCHUE

HCKOMOM BEJTMUHNHEI

1.13

1.14

1.15

1.16

1.17

1.18

CO6J'II-OI[aTB ImpaBujia TCEXHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTopHbIM 000pyI0BaHUEM

yKa3blBaTh MPUHLMUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapakTE€pU30BaTh MPUHLMIBI JEHCTBUS H3YUYECHHBIX
MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C IMOMOIINBIO WX OIHMCAHUS,
UCIIONIB3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBICHUN U
HeoOXoIMMBbIe (DU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEphl (HaXoAuTh HWHGMOpPMALKUIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJNB30BaHMS  (U3WYCCKUX  3HAHUH B
MOBCETHEBHON JKM3HHM Juis oOecriedeHuss Oe30MacHOCTH MpHU
oOpamieHun ¢ TmpubOpaMd H TEXHUUYECKHUMHU YCTPONCTBAMH,
COXpAaHEHUS 3J0OPOBbS M COOJIOACHHS HOPM JKOJIOTUYECKOTO

MOBE/ICHUS B OKPYKAIOLIEH cpene

OCYILIECTBIATH OTOOP UCTOYHUKOB MH(pOopManuu B cetu VHTepHET B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUNA U MYTEM CpPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBIIENIATh MH(POPMALINIO, KOTOpasi SBJISIETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEJOCTOBEPHOM

HCIIOJIb30BaTh npu BBIITOJITHEHUH y4eOHBIX 3a/laHAN
HAyYHONOIYJSIPHYIO  JIUTEpPAaTypy  (U3NYECKOTO  COJEpIKaHMS,
CIIpaBOYHBIE MaTEpHANIbl, pecypcbl ceTh VIHTepHeT, BianeTh
puéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, npeoOpa3oBaHuUs

“H(pOpPMaIUK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO

C03/1aBaTh COOCTBEHHbBIE KPATKHE MMICbMEHHBIE H YCTHBIE COOOICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaru (QU3HUECKOTO
COJiepKaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MpPU 3TOM
rpaMOTHO HCIOJb30BaTh M3YYEHHBI MOHSATUWHBIA ammapaT Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHHUE ITPE3CHTAIIUEH




1.19

MPU  BBIOJHCHUM  Y4€OHBIX TPOEKTOB M HCCIEAOBAHHUI
pacmpenenarb O0S3aHHOCTH B TPyINIe B  COOTBETCTBUM C
MOCTaBJICHHBIMH 3a7adaMy, CJICIHTh 3a BBIIIOJHESHHEM INIaHA
IENCTBUI, ameKBaTHO OILEHMBAaTh COOCTBEHHBIM BKJIAL B
JIeSITEILHOCTh TPYIIIbI, BBICTpaUBaTh KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUYUTHIBASI MHEHHUE OKPYKAIOIINX

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

11

HCIIOJIB30BAaTh IIOHATHUA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I'-IGCKOG SIBJICHUC

pacrno3HaBaTh MpPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIlleM MHUpe, B TOM 4Hcie GU3NUecKue SIBJICHUS B IPUPOJE,
IIPY 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

1.4

1.5

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYHH,
00O3HaYeHUsT M eIUHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeJIMYUHAMM, CTPOUTH Tpa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

XapaKkTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMyTUPOBKY 3aKOHa M 3alHCHhIBATh €r0 MaTeMaTHYeCcKoe

BBIPAKCHUC

1.6

OGT:SICHHTB (I)I/I3I/I‘IGCKI/IG HpOI_[CCCBI nu CBOI>'ICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa:
BBISABJIATH HpI/I‘-II/IHHO-CJICIICTBCHHBIC CBA3U, CTpOI/ITB O6’b$ICHeHI/Ie n3
1 — 2 morMyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH




1.7

peuiats pacyéTHbIe 3aauu B 2 — 3 NEHCTBUS, UCIIONIb3YS 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJlM3a YCJIOBMS 3aJjauM 3alUCBIBATH KPATKOE YCIOBUE, BBISBIISTDH
HEJOCTAaTOK JAaHHBIX JUIS PEIICHHS 3a/Ja4yd, BBIOMPATH 3aKOHBI U
(dbopMyIibl, HeoOXoIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcU€Thl U
CpPaBHHBATh IIOJIyUCHHOE 3HAaueHUE (U3MYECKOH BEIUYUHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

1.9

PpacCIiio3HaBaTb HpO6HeMBI, KOTOPBIEC MOXHO PCUIUTH IIpHU IIOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIB3YysA OHNHMCAHHUC HCCJICIOBAHUA,
BBIACIIATDH ITPOBCPACMOC ITPCAIIOJIOKCHUC, OUCHUBATDL ITPABUJIBHOCTD

nopAAKa IMpoBCACHHA UCCIICAOBAHUA, ACTIATh BHIBO/IbL

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WM
¢buznueckux  CBOWCTB  Tei:  (GOopMynHpoBaTh  MPOBEPSIEMBIE
NPENOoI0KEeHUs, COOMpaTh YCTAaHOBKY W3  IPEIUIOKEHHOTO

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

1.10

1.11

1.12

BBINIOJIHATh NPSIMBIE MU3MEPEHUS C HCIIOJIB30BAaHUEM AHAJIOTOBBIX
NpuOOpOB ¥ JATYMKOB (PU3MUECKUX BEJIUYHH, CpaBHUBATH
pe3ynbTaThl M3MEpeHul ¢ y4y€ToM 3aJaHHOW  aOCONMIOTHOU

MOTPENTHOCTH

MPOBOANTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3mueckoit
BEJIMYMHBI OT JAPYrOM C WCHOJb30BAHUEM MPSIMBIX H3MEPEHUI:
IJIAHUPOBATh HCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBITIONHSTH
W3MEPEHHS, CIeays TPENJOKeHHOMY TIUIaHy, (UKCHUPOBATH
pe3yNbTaThl TOTYYEHHOW 3aBUCUMOCTH B BHJIE TaONIUIl U TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHUA

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3NYECKUX  BEITUYHH:
IUIAHUPOBATh ~ WM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBLHYIO
YCTAHOBKY, CIEIysl NPEIJIOKEHHOW HWHCTPYKIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

n1abopaTOpHBIM 000PYIOBAaHUEM

1.14

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

(1)I/I3I/I‘-IGCKI/I€ 3aKOHOMCPHOCTHU




1.15

pacrno3HaBaTh POCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC
puOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
NMEKTPUYECKUX LENeld ¢ MOCIENOBATEIbHBIM W IapaJlJICIbHBIM
COCIIMHEHUEM 3JIEMEHTOB, pa3jiuuas YCIOBHbIE 00O3HAYECHUS

OJIEMEHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

1.17

MPUBOJUTh TpUMEpHl (HaXoAWTh HH(MOpPMALKMIO O MpUMEpax)
MMPAKTUYICCKOT' O HUCIIOJIBb30BaHUA (1)I/I3I/I‘-IeCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM JuIg oOecredeHus Oe30MacHOCTH IpHU
oOpamieHuu ¢ mnpuboOpaMd H TEXHUUYECKHUMH YCTPONCTBAMH,
COXpAaHEHUS 3J0POBbS M COOJIOJACHHUS HOPM HKOJOTMYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUH U MTyTEM CpaBHEHHS
JOIIOJIHUTCIBbHBIX HMCTOYHHUKOB BBIJIACIATH I/IH(i)OpMaIII/IIO, KOTOpasa

SABJIICTCA HpOTI/IBOPC‘lI/IBOﬁ WJIA MOXKET OBITh HCI[OCTOBCpHOﬁ

1.18

UCIOJb30BAaTh MPHU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO COJIEpKaHHUs, CIPaBOUYHbIE
MaTepuanbl, pecypcsl ceTd MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3maBaTh COOCTBEHHBIE IHMCHBMEHHBIE W KpaTKHE YyCTHBIE
cooOmieHusi, 0000mas nHMGOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/IEep)KaHUs, B TOM YHCIE MyOJMYHO TPEICTABIATH
pe3yabTaThl HPOSKTHOMN MIIM MCCIIE0BATENbCKOM JeITeNbHOCTH, TIPH
9TOM TPaMOTHO MCHOJB30BaTh W3YYECHHBIM IMOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIVICHUC HPGSCHTaHHeﬁ

1.20

MIPH BBIMOJTHEHUN YI€OHBIX MTPOEKTOB U UCCIIENOBAHUN (PU3HUECKUX
MIPOLIECCOB paclpeAessiaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OILICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATCIHOCTh TPYIIBI, BBICTPANBATH
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, MPOSABIAS  TOTOBHOCTh

pazpemats KOHQIUKTHI

9 KIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

1.3

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

HCIIOJIb30BaTh U3y4YEHHBIC IIOHATHS

pa3nuyath SBJICHMS IO ONMCAHMIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UUECKOE SBICHHUE
pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,

MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

OIIUCBIBATH H3YYCHHBIC CBOMCTBA TEI H (l)I/ISI/I‘leCKI/IC SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/I€ BCJIMYMHBI, IIPH OIIHMCAHWKU IIPABUIIBHO

TPaKTOBATb (l)I/ISI/ILICCKI/Iﬁ CMBICJI HCIOJIb3YCMBIX BCJINYHMH,

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

(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIMYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTH IpaUKN U3yUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPAKCHHE

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JIOTUYECKUX IIaroB ¢ TOMOIIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

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

1.7

pemaTh pacuéTHbIE 3a7a4yMl (OMMparoIuecss Ha cuctemy u3 2 — 3
YpaBHEHHI), WCIIONB3Yysl 3aKOHBI H  (HOPMYJBI, CBS3BIBAIOIIHNE
¢u3nyeckue BENUYMHBL: HAa OCHOBE aHalM3a YCIOBHS 3aJauu
3alUCBIBaTh KPAaTKOE YCJOBHE, BBISBISTH HEIOCTAIONINE WIIH
M30BITOYHBIC TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
IUISL pEeIIeHHUs, TPOBOJUTH PAcU€Thl W OICHHUBATh PEATUCTUYHOCTH

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

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh MPH TOMOIIU

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




IIPOBEPAEMOC TIPCAIIOIOXKEHNE, OLCHMBATh IIPAaBUJIBHOCTH IIOpAAKa
MIPpOBCACHHA HCCICAOBAHNA, [CJIaTb BBIBOABLI, HWHTCPIPETUPOBATH

pe3ybTaThl HAOMIOICHUN U OMBITOB

1.9

1.10

MPOBOAUTH OMNBITHI 1O HAOTIOACHUIO (PU3UYECKUX SIBICHUN WU
(U3NYECKUX CBOWCTB TEIl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30bITOYHOrO Habopa 000pYyI0OBaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

MPOBOJIUTh TPU HEOOXOTUMOCTH CEPHI0 NPSMBIX H3MEPEHU,
OIpeziesisisl CpeHee 3HAYCHHE H3MepsAeMOil BeaHuuHbI ((POKyCHOE
paccTrosiHie COOMparoIIel JHH3BI), 00OCHOBBIBATH BBHIOOP criocoba

U3MEpeHUS (M3MEPUTEIHHOTO MPUOOopa)

1.11

MPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTEH (DM3HUYECKUX BEIIMYUH C
HCMOJIb30BAHUEM MPAMBIX U3MEPEHHI: TITIAHUPOBATH UCCIIEIOBAHHUE,
CaMOCTOSITENILHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYICHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHJIC TAOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT  (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJMHATH HW3MEPEHHS, CIEAys MPeIIoKeHHON
WHCTPYKLIMW, BBIYUCIATH 3HAYEHUE BEIUYHHBI M aHATM3UPOBATH
MOJYYEHHBIE PE3YJNbTaThl C YUE€TOM 3aJaHHOM TMOTPEUTHOCTH

U3MEPEHUN

1.13

1.14

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

71a60paTOpPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (DU3MUECKUX MOJIENEH:
MaTepuajibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETA, Jyd, TOHKAs JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTIO sApa

1.15

XapaKkTepu30BaTh MPHUHIUIBI JCUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, HCIOJIBb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUA U HEOOXOAUMBIC

(buzmvIecKrne 3aKOHOMEPHOCTH

1.16

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

TEXHOJOTHYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-PaKTUYECKUX




1.17

3a1a4, OIITUYCCKUE CXEMBI IJIA IIOCTPOCHUA H306pa)K€HPIfI B IINTOCKOM

3epKalie U COOMparoNIeH JINH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HM JJisi  oOecriedeHus: Oe30MacHOCTH  IPH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.18

OCYIIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEepHET, CaMOCTOATEHHO (HOPMYIIUPYS TOMCKOBBIN 3aIpoc,
HaxOJUTh IIYyTH OIPEHEICHUS JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIMA HAa OCHOBE WMEIONIUXCS 3HAHWUW M JIOTMOJTHHUTEIBHBIX

HMCTOYHHKOB

1.19

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

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBIE NMUCHbMEHHbIE U YCTHBIE COOOILEHUS Ha
OCHOBE WH(pOpPMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MyOJIMYHO MPEICTaBIATh PE3yJIbTaThl IPOEKTHON WU
HCCIIEAOBATEIILCKOM  NEATENIBHOCTH, IIPY  OTOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
pa3znena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE INpE3CHTaLUel C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

MIPH BBIMOJHEHUH YY€OHBIX MTPOEKTOB U UCCIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpesieNiaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IMOCTaBJICHHBIMM 3aJa4aMM, CJIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM WM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ] B JEATENBHOCTh TPYIIbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, IPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA




7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®duzuka — Hayka O Mpupoje. SIBIeHHS NPUPOIBL.
dusnueckue SBJICHUS: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne BenuuuHbL. M3MmepeHue (u3HUECKHUX
BenuuuH. Dusmueckue mpubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

ECT@CTBCHHOH&Y‘IHHIZ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

HA0I0IaEMOTO SIBJICHUS

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

1.5

[TpakTryeckue paboOTHI:

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

I/I3MepeHI/Ie TEMIICPpATypbl IIpH TOMOIIU KXUIAKOCTHOTI'O

TEPMOMETPA U JATYMKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUN BEIIIECTBA

2.1

2.2

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneIThl, JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHE
BelIeCTBa

JBuxenne uyactun BemectBa. CBA3b  CKOpPOCTH
JBIKEHMSI YacTHIl € TemIepaTypoi. bpoyHoBckoe

nBrxkeHue, T dysus

2.3

BzaumopeiicTBre YyacTHUIl BEIISCTBA: NPUTSXKCHUC U

OTTAJIKUBAaHHUEC

24

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

B3anmocBsA3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX




2.5

2.6

arpe€raTHblX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM

CTPOEHHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI

[TpakTuyeckue pabOTHI:

Onenka JuaMeTpa aroMa MeETOJOM psnaoB  (c
UCToJIb30BaHueM 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
2 Cxopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SBnenue nHepuuK. 3aKoH MHEpLUMU. B3auMmozelicteue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 IInotHocts  BemectBa.  CBA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BElleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenne cuibl ¢
' IIOMOILBIO JUHAMOMETPA
37 SIBneHue TATOTEeHUs U cuia TshkecTH. Cuila TSKeCTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 CloXXeHWe CHuJl, HalpaBJICHHBIX MO OJHOW MPSIMOM.
' PaBHOelicTBYIOIIAsA CHIT
[TpakTuyeckue paboOTHI:
OnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBMKEHUS
3.10 (mapuka B KUJKOCTH, MOJIEIH DIEKTPUUYECKOTrO

aBToMOOWIT W Tak ganee). OmpeneneHue cpeaHei

CKOPOCTH CKOJIbXEHHS Opycka WIM IIapuka [0




3.11

3.12

HAKJIOHHON TuiockocTH. OrmpeaeneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIbKEHHSI OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

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

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

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

JaBnenue TBEpmoro tena. CrocoObl yMEHBIICHUS U

YBCIUYCHUA NABJICHUS

4.2

I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepatypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCIaMHU, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rapaaokc. Coobmaromumecs

cocynsl. ['uapaBinnueckie MEXaHU3MbI

AtMochepa 3emsun u  aTMocepHOE JIaBICHHE.
[TpuyrHBI CyIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3emuu. OnbIT Toppuuennmu. 3aBHUCUMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenne armochepHoro mamieHus. [Ipubopsr st
U3MepeHus: aTMOC(epHOro aBiIeHUs

[leficTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena

4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

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

00béMa TOTPY)KEHHOH B IKUAKOCTH 4YacTH TeJja.




4.10

411

OnpeneneHre BBITAIKUBAIOIIECH CHUIIbI, JEUCTBYIOIIEH
Ha Telo, MOrpykEéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEII0 B JKUAKOCTH, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTb  BBITAJIKUBAIOIICH
CHJIBI, ICUCTBYIOLICH Ha TEJNO B XKHUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKMIKOCTh YAaCTH Te€Ja U OT MJIOTHOCTH
xkuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHUE JIOJKM U  ompeneieHue  eé

TPYy30MO0IbEMHOCTH

du3nueckue SIBJICHUA B mnpupone: BJIMSIHHC
aTMOC(I)epHOI‘O JaBJICHUA  Ha JKHUBOM OpraHu3M,

TUTABaHKE PBIO

TexHuueckue yCTpOWCTBA: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJOIIPOBOJIA, TMJPABIMYECKUH Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, IOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOIIHOCTD, SOHEPT A

5.1 Mexanudeckas pabora
5.2 Mexannueckas MOIIHOCTD
£ 3 [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs
' I0CKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunment
55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHIManbHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
- [ToHass MexaHWYeCcKasi YHEPTrHsl. 3aKOH M3MCHECHHS U
' COXpaHEHHsI MEXaHNYECKOW YHEPTHH
[TpakTuyeckue paboOTHI:
59 #H##Par###Onpeneneaue pabOThl CUJIBI TPEHHS TIPH

pPaBHOMCPHOM ABWXXCHUH TCJIa 110 FOpI/I3OHTaJII>H0ﬁ

noepxHoctu. MccienoBanue ycilIOBUM paBHOBECHUS




5.10

peryara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

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

MEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE SABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs Bewmiecrsa. Macca U pasmepbl
MoJieKyl.  OmbITEL, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, JKUAKOTO M razoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramimdyeckue u amopdHbie
Tena

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIAPHOKMHETUYECKOU
TEOPUHU

CmMayuBaHue 1 KalmWJIISIPHBIC ABJICHUA

TennoBoe pacIupeHuC U CKaTuc

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO

TCIIJIOBOI'O ABUMXXCEHUA YaCTHUIL

6.7

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
BHYTPEHHEH SHEpruu: Temjonepeaaya U COBEpILICHHE

paboThI

6.8

Buner TeIUIOTIEpe1avuu: TETTOTIPOBOHOCTb,

KOHBCKIUA, NU3TYUCHUC




6.9

KomnuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMJI0BOro OajzaHca

6.11

IInaBnenue u OTBCPACBAHUC KPpUCTATNIMYCCKUX

BEILIECTB. Y IeIbHAas TEILIOTA IUIaBIICHUS

6.12

6.13

[TapooOpa3oBanne u  KoHjaeHcamusi. cnapenwue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxnocTtb BO3yXa

6.14

6.15

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaAHUS
[Ipunnuner  pabotel  TermioBblx aurareneid  KIIJI
TEILJIOBOTO JABHUTaTelsA. TeIlIOBEIE NBUTaTEIN U 3alllUTa

OKPYXarOIei Cpeabl

6.16

6.17

3akoH COXpPAaHCHUA U TPCBpalICHUSA SHEPTHUU B

TCIJIOBBIX ITpoLeccax

[TpakTyeckue paboOTHI:

HHAPar###0nbITEl 10 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

#HHHPar###ONBITEl 110 BBIPALIMBAHUIO  KPUCTAJIOB
IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#HH#Par###Onpenenenue qaBieHus Bo3ayXa B OaJuIoHe
LINpULA.

H#HHHPar###OnbBITEI, JEMOHCTPHUPYIONTUE 3aBHCHMOCTD
JABJICHUS BO3JyXa OT ero o0béMa M HarpeBaHus WU
OXJIaXKICHUSI.

###Par#H#1Iposepka TUIIOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBl ~ CTOJIOMKA  JKUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.




6.18

###Par##HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPTHUH TeJla B pe3yjIbTaTe TEIIonepenadyl U paboTh
BHCIITHUX CHII.

#i##HPar##lccnenoBanue SIBICHUS TEIUIOOOMEHa IMPHU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
###Par###OnpenencHue KOJINYECTBA TEIIOTHI,
MOJIYYCHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM [IATUHIPOM.

###Par#H#0npeneneHne  yAeIbHOM — TEMJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#0OnpeneneHne OTHOCUTEIbHOW BIIAXKHOCTHU
BO3/TyXa.

#H##Par###OnpenencHue yAEIbHON TEIUIOTHI

IIJ1IaBJICHUA JIbAA.

@u3nyecKue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KalWUIApHBIE SIBIEHUS B TPUPOJIE,
KPUCTAIIJIBI B IpUpo/Ie, u3nydenue ColnHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHu4eckne yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
HCIIOJI30BaHNsl KPUCTAILJIOB, )KUIKOCTHBIN TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBas TypOuHa,

JABUTaTC]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUYecKuX 3apsJioB
B3aumopeiictBue 3apspkeHHbIX Teln. 3akoH Kymona

7.2 (3aBUCUMOCTDH CHJIbI B3aMMOJICHCTBHS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TEITaMH )
DJIEKTPUYECKOE noJie. HanpsioxéanocTth

7.3 NEeKTpUYecKoro mojis. [lpuHnmm  cynepro3unmu

ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbII

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa
- ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuUTHOE). OJIEKTPUUYECKHUN TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
29 CormnpoTHuBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 1Ji yyacTKa Lenu
[locnenoBarenbHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DneKTpUYecKue 1enu U MOTPEOUTENTH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBue MOCTOSIHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mojie 3eMIIM MU €ro
7.15
3HaUYEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
. ToKka. [[puMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIeKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHepaTop. CriocoOsr MOJTyYEHUS
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnBITHI IO HAOJIOICHUTO JICKTPU3AIIUN TEJT MHIYKIIUEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepkKa padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 PpPEe3UCTOp, OT COMPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTOIAAN MTOTIEPEYHOTr0 CEUeHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuIa AJsl CUJIBI TOKA MPU MapaslieIbHOM
cCoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
INEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.
OrmpeniesieHHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMOM Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI




BSaHMOHeﬁCTBHH KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBUSI MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
KoncTtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmNbBITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHCHHU 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKaA

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECCKUE

SABJICHUA B aTMOC(bepC, OJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MATHUTHOTO TOJIS JUTSI )KU3HU Ha 3eMJie, TIOJISpHOe
CUSTHUE
TexHu4yeckue yCTpOICTBA: SJEKTPOCKON, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKOM SHEPTHUH,
799 AJIIEKTPOOCBETUTENIFHBIE TIPHUOOPHI, HArpeBaTeIbHBIC

. AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEeIOXpaHUTENH, AIIEKTPOMArHUT, DJEKTPOJBUTATEh
MOCTOSTHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKa

9 KJIACC
Kon Kon
[IpoBepsiembie 2TIEMEHTHI COJEPIKAHMS
paznena AIIEMEHTa
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanndeckoe JABWXKEHHE. MarepuajibHas TOYKa.
. Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAaHNYECKOTO ABVKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBMKEHUE
###Par###HepaBHOMEpHOE MPSIMOJTMHEHHOE

8.4 nBrkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JABUKEHUU




Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE

8.5
JIBUKCHHE
8.6 #i#HPar##Crobonnoe nanenue. OnbiTel [Nanunes
#HH##Par###PaBHoMepHOE JTBUKEHUE IO OKPYNKHOCTH.
8.7 [Tepuon u vacrora oOpameHus. JInHeiHas U yriaoBas
ckopoctH. LleHTpocTpeMHuTeIbHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHa
8.9 Bropoii 3akon HproToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HHHPar#t## [pyuHIMI CyeprO3UIIUN CUIT
8.12 Cuna ynpyrocru. 3akoH ['yka
###Par#H#Cuna TpeHus: cuila TPEHUS CKOJIbXKEHUS,
813 CHWJIa TPCHHUSI ITOKOS, IPYTHE BUJIBI TPCHUS
#H#Par###Cuna TsDKECTH M 3aKOH  BCEMHPHOTO
514 TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO MaIEHUs
815 JBuxenne mumaHer Bokpyr Connua.  Ilepsas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
8.16 TBEPIOE TEIIO
#H##Par###PaBHoBecue TBEPAOTO TeJa C 3aKPEIIIEHHOM
847 ocbio BpaieHus. MomeHT cunbl. LleHTp TskecTn
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmyiabc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 HiHPar###PeakTUBHOE ABUXKEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
PabGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPruM U paboThI
893 [ToreHnuanpHas dSHEpPTUs Tela, TMOTHATOTO HaJ
' MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHManpHas YHEPTUS CKATOW MPYKUHBI
###Par###Kunetnueckas  sHeprus. Teopema o
8.5 KUHETUYECKON dHEPIUU
8.26 HAHPar##3akoH coxpaHeHUs! MEXaHUYECKOU SHEPTUU




8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHne cpeHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO HAKIOHHOM IUIOCKOCTH.
OnpezneneHne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKIIOHHOW TUIOCKOCTH.

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

[TpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPCHHOM
JABHUKXCHUU 663 HavaJIbHOU CKOPOCTH IIYTH OTHOCATCA
KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHEC
IMPOMECIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHUIBI TpeHUs
CKOJIB’)KCHHA OT CHJIBI HOPMAJIbHOTO  JaBJICHUA.
Onpenenenne kodpUIUEHTa TPEHUS CKOJIbXKEHUS.
Onpenenenne KECTKOCTH MpYXuUHBL. OnpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM JBHKEHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxXHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMPH MOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXHOIO WU HOABHXKHOI'O

0JIOKOB

8.28

Pu3NYECKUE ABJICHUSA B IPUPOJIE: PUIUBBI U OTJIMBBI,
nBwkeHne 1iaHeT COJTHEYHOM CHUCTEMBI, PEaKTUBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpOﬁCTBaZ CIIUAOMCTpP, HAAaTYHUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHBIE
9.1 XapaKTepUCTUKU  KojeOaHUM: Tepuoi, 4acToTa,
aMIUIATY1a
MaremMatnyeckuii M OPYKUHHBIA ~ MAasTHUKH.
9.2 [IpeBpamienne  sHEepruM  TpU  KOJeOATEIHHOM
JBUKEHUU
0.3 3aryxatomue kosnebanus. BoiHyxkaeHHbIe KojeOaHMs.

Pe3onanc




9.4

Mexanuyeckue BOJHbBL. (CBOHCTBa MEXaHMYECKHX
BoiH. lIpomosbHble M momnepedyHsle BOJHBL JlIMHA
BOJIHBI W CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanndeckue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKUE

BOJIHBI

9.5

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

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHM
MaTEeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHM
HPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHOJa KosieOaHUI
HOJBEIIEHHOI0 K HUTH TIpy3a OT JJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUI
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH  IlepHoja  KosebaHMi  Ipy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTU
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHUsA

9.8

9.9

duznyeckue IBICHUS B IprUpoAcC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3EMIICTPACEHHUE, CEHCMUYECKHUE BOJIHBI,
IIyHaMH, DXO

TexHu4eckne yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHeKTpOMaI‘ HUTHOC I10JIC. BHCKTPOMH.FHI/ITHLIC BOJIHBI.

104 CBoOIICTBA HJIEKTPOMAarHUTHBIX BOJH
10.2 [[kana 31eKTPOMarHUTHBIX BOJH
10 10.3 OnexkTpoMarHuTHasi npupoja cera. CKOpocTh CBETa.
' BonHoBEIE cBONCTBA CBETa
[TpakTrueckue paboTHI:
10.4 N3yuenue CBOMCTB DJJICKTPOMAarHUTHBIX BOJIH C

MTOMOIIbI0 MOOMIILHOTO TeedoHa




11

dusnueckue sBIEHUS B INpUpPOAE: OHOIOrHYECKOe
10.5 JneicTBUE  BHUIUMOTO,  yIbTPaQHUOJETOBOTO |
PEHTI€HOBCKOI'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa)XEHMsI CBETA
114 [Ipenomiienne cBeTa. 3aKOH IIPEOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop nyueit B TMH3E
116 OnTuueckas cucrema ¢oroannapara, MUKPOCKONa U
' TeJecKona
117 I'ma3 xak onrtnyeckas cucrema. bimM3opykocTe u
' JAJIbHO30PKOCTh
118 Pasnoxenue Genoro ceera B ciekTp. OnbITel HbtoTOHA.
' CrnoxeHue CeKTpaabHBIX IBETOB. Jlucepcus ceeTa
[TpakTryeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa)XCHMsI CBETOBOIO JIy4ya OT yIJia NaJeHUs.
###Par#Ht#113yuenne xXapakTepUCTHK H300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Par###lccnenoBanue 3aBUCHUMOCTH yriia
119 IIPEJIOMJIEHUSI CBETOBOI'O JIy4a OT yIja MaJeHus Ha
' TPaHHULIE «BO3/IYX — CTEKIIO.
#i#Par###lonyuenne U300paXKeHUH € TMOMOIIBIO
coOMparoIe TUH3HI.
#H#Par###Onpenenenue (OKYCHOTO pacCTOSIHUA H
ONTHYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.
HHHPar###OnbBITEL IO pa3NioKeHUIO OeJoro cBeTa B
CIEKTP.




H#HHAPar###OnbITHl 10 BOCHPHUATHIO I[BETA MPEIMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIEC (DPMIIbTPHI

du3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJIHI_Ia u

11.10 JlyHBI, IBETa TEJI, ONTUYECKUE SIBJICHUS B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuyeckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBUGIE SABJIEHUA
s Omneitel Pesepdopna u miaanerapHas MOAeNb aroma.
' Mogens aroma bopa
192 Hcnyckanue W TMOTJIONIEHHE cBeTa aToMOoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
124 Crpoenue aromHoro sapa. HyknoHHas wmojenb
' aTOMHOTO siipa. M30Tomsl
125 PangnoaxTtuBHble npeBpaiuenus. [lepuoa nomypacnana
' ATOMHBIX sIJIEp
126 SnepHbie peakuu. 3aKOHBI COXPaHEHMsI 3apsI0BOTO U
' MacCOBOI'0 YHCET
DOHeprusi CBsS3W aTOMHBIX sifep. CBsA3b MacChl U
12 12.7
SHEPruu
128 Peakiunm cuHTe3a W geneHus saep. McTouyHuKH
' sHeprun CoJIHIA U 3BE3]T
129 Anepnas o»Hepretuka. JleldcTBUE paJHOaKTUBHBIX
' U3TY4YEeHUH Ha KUBBIE OPraHU3MBbI
[TpakTHyeckue paboOTHI:
HabmioieHue CHjIomHBIX M JIMHEWYaThIX CIEKTPOB
19.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YaCTUILIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOTO hoHa
du3nyeckue SBICHHUS B TPUPOJAC: ECTECTBEHHBIN
12.11 pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

paZoaKTUBHOE HU3IyYEeHUE MPHUPOJHBIX MHHEPAJIOB,




,HCfICTBHC pPaaruOaKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha OpraHu3M

YCJIOBCKA

12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
VMHIVBUAYAJIBHBIN 103UMETp, KaMepa Bunbcona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
0230BOr0 YPOBHS OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIA
NPOrpaMMbl OCHOBHOI0 00111ero odpa3oanus Ha ocHoBe PI'OC

[lonumanwe ponu (QU3MKK B  HAYYHOW KApTHHE  MUDA;
cOpMUPOBAHHOCTh 0Aa30BBIX IPEICTABICHUI O 3aKOHOMEPHOH
CBSI3U M IO3HABAEMOCTH SIBJICHUN TIPUPOJIBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucremooOpasywomeld poiu ¢GU3MKA B Pa3BUTHU
€CTeCTBEHHBIX HAyK, TEXHHUKH U TEXHOJOTHH, 00 3BOJIIOIHU
(Gu3MYEeCKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHUCKHX H 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBSCHEHNE MPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SBJIECHUI
npupoasl  (MEXaHMYECKHX, TEIUIOBBIX, OJEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3inyaTh SBJICHHUS T[O OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYecKoe SBIIEHHE; YMEHHME pacro3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISSA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMM TMOHSTUITHOTO ammapara U CHMBOJIMYECKOTO
sI3pIKa (PM3UKH U WCIOJIB30BAHKUE UX IS PEIICHHUS YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Teld, (pU3MUecKHue SBICHUS U

MMpOLECChI, UCITIOJIb3Yd q)yHIIaMeHTaHLHBIC 1 OMIIMPHUICCKUC 3aKOHBI




VYMeHnne OIMCHIBATh HN3YUYCHHEBIC CBOWCTBA Tel U (bI/ISI/ILIeCKI/IC

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

Bnanenme ocHOBaMHM METOJOB HAYYHOTO IIO3HAHUS C Y4ETOM
coOJTI0IeHHsI PaBHJT 0€30MIaCHOTO TPy/Ja: HaOIoAeHUE (PU3HIESCKUX
SIBJICHUIA:

YMEHHUE CaMOCTOSITEIIbHO COOUPATh IKCIICPUMEHTAIBHYIO YCTaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIMCHIBATH XOJ]
OTIBITA U 3aIUCHIBATH €0 PE3YJIbTAThI, (POPMYITHPOBATH BHIBOJIBI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUN (HU3HUSCKUX
BEJIMYMH: yMEHHUE IUTAHUPOBATh W3MEPCHUS, CaMOCTOSTEIILHO
coOMpaTh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3yabpTaThl ¢ Y4YETOM 33JaHHOM IIOIPEIIHOCTH Ppe3yJIbTaTOB
HU3MEpPEHUI;

MPOBEJCHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX — HCCIIETOBAHMIA;
CaMOCTOSITENILHO COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY U
NPOBOJUTh  WCCIIEIOBAaHWE MO0  HMHCTPYKIWH, MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI[ U
rpauKOB, YYHTHIBATH TIOTPENTHOCTH, JEJaTh BBIBOJBI IO

pe3yjibTaTaM HCCICAOBaHUA

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

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmenue o0bsACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TEl, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYNHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMmenue pemath pacuéTHble 3aqaun (Ha Oaze 2 — 3 ypaBHEHHIA),
UCHOJb3ysd 3aKOHbl M (opMyibl, CBsA3bIBaIOLIME (hU3HUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KPATKOE YCJIOBHE 3aJauH,

BBISIBJISITH HENOCTAIOIINE JaHHbIE, BHIOUPATh 3aKOHBI M (OPMYIIBI,
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HCO6XOI[I/IMBIC ISt €€ PEIICHN, UCITIOJIB30BAaTh CIIPaABOYHBIC TAHHBIC,
IIpOBOAUTD paC‘-IéTLI U OLCHHUBATHL PCAIMCTUYHOCTL ITOJTYYCHHOI'O
3HaA4YCHUA (bPI?)PI‘ICCKOﬁ BCJIIMYMHBI; YMEHUEC OIIPEACIIATE PasMCPHOCTD

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPHU PEIICHUH 3a/1a41

YMeHune XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

YMeHue wucnonb3oBaTb 3HAHHA O (U3MUECKUX SBJICHUSX B
MOBCETHEBHOM KM3HM i1 oOecriedeHuss Oe30MacHOCTH IpH
oOpamieHUH ¢ OBITOBBIMH  NPUOOpaMU W TEXHUYECKHUMHU
YCTPONCTBAMH, COXpPAHEHHUS 310pOBbS U COOJIOJEHHUS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKPYKAIOUIEW Cpefe; MOHWMaHHE
HEOO0XOAUMOCTU NMPUMEHEHUS JOCTHXKEHUH (DU3MKU M TEXHOJOTHM

IJIg palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUA

OneIT moucka, MpeoOpa3oBaHUS W TNPEACTABICHUS HHGOPMALUU
(GU3NYECKOTO CO/EpKaHUS C HCIOJIb30BaHUEM HH(POPMALOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH; yMEHNE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOM HMH(POpPMAallMd Ha OCHOBE HMEIOIIUXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUi HAy4YHO-TIOMYJISIPHYIO JUTEPATYpy
(bu3MUeCKOro coepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnajgeHue O0a30BBIMH HABBIKAMHU  NPEOOpa3OBaHUS
nHpOpMaUu W3 OIHOW 3HAKOBOM CHCTEMBI B JPYTYyI0; yYMEHHE
cO3/1aBaTb COOCTBEHHBIE NMUCHbMEHHbIE U YCTHBIE COOOILEHUS Ha

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




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

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touka. Cucrema oOTcuyéTa.
' OTHOCHUTENBLHOCTD JIBHKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE MpsAMOTUHEHHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMenIeHusi, IMyTH, KOOPAUHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPJAHMHATHI TeJa OT BPEMEHH B CJlydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
-
S(fi=vy s+ ay= %
@opMynbl I MPOCKIUUA TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Ugx T4, I,
a, (1) =canst,
szz - le: =2a,.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, NPOEKIMH IEepEeMELIEHUs, KOOPJIWHATHI TMPU PABHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE TeJla 110
1.5 BEPTUKAIN (JIBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH
3emnn). 'paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IMPOCKOHUKU CKOPOCTH M KOOPAHWHATBI IIpH CBO60,Z[HOM nmaacHuu TEjia I10

BEPTUKAIN

CKopocTh paBHOMEPHOIO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

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

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

1.6 yckopenusi. Dopmyiia [uisi BBIUUCIEHUS YCKOPEHUS:
2
a. - L
"R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:
v = L
T
Macca. ITnotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. CloxxeHue CHIl
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
112 Tpenne nokos u TpeHue ckobxkeHus. opmyna Juist BEIMUCIECHUS MOTYJISI CUJIIbI

TPCHUA CKOJILIXKCHUSA:




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

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHHUS:
FoG. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHS.
114 @dopmyna A BBIYMCICHUS CHIIBI TSHKECTU BOJHM3U MoBepxHocTH 3emuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 p=mi
Nmnynbec cucremsl Tein. M3sMenenne ummynsca. IMIysibe cuibl
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 D=myly +1m, U, =const
PeakTuBHOE ABMXEHNE
Mexanunueckast pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Fsooso
MexaHuueckas MOIIHOCTb:
1.17
v=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
118 KUHETUYECKON YHEPIUH:




Teopema o kuneTnueckoi aneprun. @opmyia s BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOIHSITOrO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXPaHEHUS MEXaHMYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMOcepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS] 1aBJICHUS] BHYTPHU KUIKOCTH:
D=pg+Poyy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JIEWCTBYIOLIEH HA TEJIO, OTPYXKEHHOE B )KUAKOCTh WIIH Ta3:

F_&m. =pgv




VcaoBue nnaBanus tea. [1naBanue CyYIO0B H BO31YXOIIJIaBaAHUC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

MexaHnn4decKre BOJIHBI. HpOIIOJH)HI)Ie 1 IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByXx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel IJIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
Koje0aHui MPYKMHHOTO MasATHHUKA OT MAacchl Ipy3a U >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHojJa KojJeOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6neHUs 6 npupooe: TPHUMEPHl IBUKEHHUS C Pa3INUYHBIMU

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




U TEXHUKE, MPWJIMBBI M OTJIMBBI, JABIKEeHUE IUIaHeT CONHEYHOM CHUCTEMBI,
PEaKTUBHOE JIB)KEHUE KUBBIX OPTaHU3MOB, PhIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHHU3M, IUIaBaHHUE PBIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0O
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHOI[BI/I)KHBII\/‘I 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B 6BITy,

Lal cooOuiarumecs cocybl, yCTPOMCTBO BOJONPOBOAA, I'MIPABINYECKUIN Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOH TEOPHUH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JlBukeHnue uyacTtuil BeniectBa. CBs3b CKOPOCTH JABM)KEHHS YacTHL[ C

' Temnepatypoil. bBpoyHoBckoe nBuxenue, tudpysus

2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sHeprus. Pabora u Temionepenaya Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Teronepenayn: TEMI0NPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue ten. KonauuecTBO TEIOTHL. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI SHEPrUH B TEIUIOBBIX IpoOIEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
Q+0, +..=0
Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEHW SHEPrUU B IPOLECCE
210 UCHapeHuss M KoHAeHcaluu. KurmeHue IKXuAKOCTH. VYIenpHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnoctn BO3ayXa

2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

tormBa: = Q/m

2.14

[Tpunnume! padoTe! TermoBeix Asuratenei. KIT/ TemioBoro aeurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenpHON TeMI0EMKOCTH METAIUIMYECKOTIO WIMHIPA; KOJIMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemIepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOI'0 HArpeThIM LMJIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBjaeHuss Jpja. lccnenoBaHWe W3MEHEHMsS TeMIEpaTrypsl BOJABI  IIPU
Pa3NUYHBIX YCIOBMAX; SIBICHUS TEMJI00OMEHa NMpH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJbI; IpoIiecca UCTapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeq:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

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

3.2
3.3

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

3.4

DnekTpuyeckoe nose. Hanpsok€HHOCTh siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKUX OJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTosHHBIN AeKTpUUECKU TOK. J[eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y AETBHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R=pl/S
38 3akon Oma ayis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=1+1; Rzi.
2 2 P
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
311 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuueckue pabomul
W3MepeHne  3IIEKTPUUYECKOTO  CONPOTUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHIIaX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHUS OT JJIMHBI ITPOBOJHUKA, INIOMIAAN €T0 IMOIICPEYHOro CEYCHU U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TT0JI€ 3eMJIH, Ipei( MOTI0COoB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJCKTPUYECKOH DSHEPruu, dJICKTPOOCBETUTEIBHBIC MPUOOPHI,

3.18 HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpuMepsi), ANEKTPUICCKHE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJIHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH

3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipoOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cseta

3.4 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par#t#13mepeHne ONTHUYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosHUs COOMpArOIel JIMH3HI (II0 CBOWCTBY paBEHCTBA pa3MEPOB MPEIMETa
1 U300pakeHus, KOT/1a MpeIMeT Pacloio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par#t#ccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHUIIe «BO3YX — CTEKIION»

3.97 Qusuyeckue senenuss 6 npupoode: 3atmenuss Comnnua u JlyHbl, 1BeTa Ted,

' OINITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3aydeHus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaens

' aToMa

4.3 CocraB aromHoro sipa. M3otomnbl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SnepHble peaku. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Quzuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




TEMATHYECKOE IIJIAHUPOBAHUE C YKA3ZAHUEM KOJMYECTBA AKAJJEMUYECKHUX YACOB,

OTBOJIUMBIX HA OCBOEHME KAXJIOW TEMbI, U BO3MOKHOCTb UCIIOJIb30OBAHUA 11O 3TOW TEME

0P WJIHN TOP, KOTOPBIE ABJAIOTCA YYHEBHO-METOJNYECKNMH MATEPUAJTAMUAU

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IlpakTunueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubmunoreka IIOK
11 o - 2
MISHIE © HayKa © fipupone https://m.eds00.ru/7f416194
bubmnoreka IIOK
12 o 2 1
VISHHCCIHE BETHHAMHEL https://m.edso0.ru/7f416194
bubanoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6anoreka LIOK
2.1 1
CTpoetine peliiecTsa https://m.eds00.ru/7f416194
99 JIBU>XeHUEe U B3aUMOJICHICTBUE YACTHIL 2 1 but6mmorekxa [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
but6mmorekxa [IOK
2.3 A 2
TPETATHRIC COCTONMIA BettecTRa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tejl



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

bubnunoreka LIOK

3.1 Mexatirieckoe ABIXCHIE 3 https://m.edso0.ru/7f416194
bu6nmoreka [IOK
3.2 Huepuis, macea, I10THOCTS 4 https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Bt o 14 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuoreka [{OK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bubmuoreka [{OK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 bubnnorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEPIrus
bubmmoteka IIOK
>1 Paora i mowmocTs 3 https://m.edso0.ru/7f416194
bubnunoreka LIOK
52 Hlpoctere MexarH3MEI > https://m.edso0.ru/7f416194
bubnunotexa LIOK
5.3 M 4
CRAHMHCCRAT SHEph https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O PUPOJE.
SIBneHus npupoasl.
®usnuecKkue BICHU

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa

H3yYCHUSA

DJIeKTpOHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edso0.ru/35YPBIW5K

duznueckue ABICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

https://m.edsoo.ru/116U53L6H

https://m.edsoo.ru/6ZYFTFPA7Y

Ypok-uccnenoBanue
"N3mepenue Temneparypsl pu
MOMOUIY KUJKOCTHOTO
TEPMOMETPA U JaTUHKA
TEeMIEPATyphI"

https://m.edso0.ru/\VQGCNS8IMP

MGTOJII)I HayIIHOl"O ITIO3HAHWN.
Onucanmne pU3NIECKUX CBOICTB
C IIOMOIIILIO MoJeel

https://m.edso0.ru/3LPP2HP X2

VYpok-uccnenosanue "IIpoepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
H1apuKa, MyueHHOro
TOPU30HTANIBHO, TEM OOJIbIIE,
yeM OoJibliie BHICOTA IycKa"

https://m.edso0.ru/9YLZITEMU

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3BIBAIOIIUE JUCKPETHOE
CTpOEHHE BEIeCTBa

https://m.edsoo.ru/F5PU40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

JIBH>KEHME YacTuUIl BEUIECTBA

https://m.edso0.ru/HQ31SN1F3

10

VYpoxk-uccinenopanue «OMbITbI
10 HAOJIFOIEHUIO TEILUIOBOTO
pacIIMpEHUs Ta30B)

Al"pel"aTHBIe COCTOAHUA
BEIICCTBA

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

11

12

Bzaumocss3p Mexny
CBOMCTBAaMH BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX
ATOMHOMOJIEKYJIIPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUH BOJIBI

MexaHuueckoe IBUKEHHE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
TIBUKCHHE

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

13

14

15

Cxkopoctb. Enunuiiel ckopoctu

Pacuer nytu u Bpemenu
JIBYDKEHUS

WNuepuus. 3akoH HHEPIHH.
Bz3aumopelicTBue Tl Kak
MIPUYMHA U3MEHEHUSI CKOPOCTH
JIBHKEHUS TEI

https://m.edso00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX55101BX

16

II;moTHOCTE BemecTBa. Pacuer
Macchl ¥ 00bEMA TEJIA O €r0
IUIOTHOCTH

https://m.eds00.ru/0S71X3DPS

17

JlaGopaTtopHnast pabota
«Omnpenenenre MIOTHOCTH
TBEPIOIO TEJIA»

https://m.edso0.ru/OH22PX7CX



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX

18

Pemrenue 3agad mo reme
"ITnoTHOCTH BemecTna"

https://m.eds00.ru/50DYVYG49

19

20

21

22

Cuna xak xapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxenus (aedopMariim)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

SIBnenune Tarorenusa. Cuna
TAXKECCTHU

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoii tena. Bec Tena.
Pemenne 3amad mo teme "Cuna
TSDKECTH"

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TspKeCTH Ha JIpyrux
iaHetax. dusnyeckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKYLI

24
25

Hsmepenue cuit. lunamomerp

Bec tena. HeBecomocTh

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UA01SQ8SRE

26

CroxxeHue IByX CHII,
HaIpaBJIEHHBIX MO OJJHON
npsiMoil. PaBHoAeCTBYIOIAs
CHII

https://m.edsoo0.ru/L6SNUZVZ8

27

Pemenue 3agad mo reme
"PaBHoneticTBytOMmast cui"

https://m.edsoo.ru/MKPXDZNX5



https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. Tpenue B mpupone u
TEXHHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaboparopHas pabota
((H?;y‘leHI/IC 3aBUCHUMOCTHU CHUJIBI
TPCHUS CKOJILXKXCHUA OT CHUJIbI
JIABJICHUS M XapaKkTepa
CONPUKACAIOLIHXCSI
MOBEPXHOCTEH»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agad na
onpeeseHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edso00.ru/5YY23XXSD

31

Pemenue 3agau no remam: «Bec
Tenay, «['papudeckoe
n300paxkeHue cmn, «CHiiby,
«PaBHOIEUCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTponbhas paboTa no remam:
«MexaHndecKoe IBIKEHHIE,
«Macca, III0THOCTEY, «Bec
tenay, «['paduueckoe
n3o0paxkeHue crny, «CHIIb»

https://m.edsoo.ru/P4AROSWE4D

33

34

JaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

JlaBiaeHwne rasza. 3aBHCUMOCTD
aBJIEHMS ra3a oT 00bEMa,
TEeMITepaTyphl

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

35

Ilepenaua naBieHust TBEPABIMU
TeJaMH, JXKUIKOCTSIMH U ra3aMH.
3akoH IMackana

https://m.edsoo.ru/CG5P08NWO

36

JlaBiieHUE B )KUJIKOCTH U rase,
BBI3BAHHOE JICVICTBUEM CHUJIBI
TSDKECTH

https://m.edso0.ru/K7T71219UC

37

38

Penrenue 3amad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

CooOmraronuecs cocysl

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR2

39

40

41

42

I'mppasimueckuil npece

Manowmetpsi. [TopuineBoit
JKUJKOCTHBIN Hacoc

Atmocdepa 3emnn. [IpuanHen
CyILIECTBOBaHMS BO3IYIIHON
0001109KkH 3eMIIH. 3aBUCHUMOCTh
aTMoc(hepHOro JaBiIeHUS OT
BBICOTHI HaJl YPOBHEM MOPS

Bec Bo3nyxa. ATmMochepHoe
JaBJICHUE

https://m.edso00.ru/67X2LF396

https://m.edsoo0.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW1M

https://m.edsoo.ru/PYRNEDISY

43

44

45

Hsmepenune armocdepHoro
nasienust. OneiT Toppuueniu

3aBUCUMOCTh aTMOC(EpHOTO
JTaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPSI
bapomerp-anepoun.
ATMocdepHoe aBieHne Ha
Pa3JINYHBIX BBICOTAX

https://m.edsoo.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZI1J

https://m.edsoo.ru/MVBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

46

Pemenue 3agau no reme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TA1

47

48

49

50

JlelicTBUE )KUJIKOCTH U ra3a HA
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHJIEL,
JICUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B KUJKOCTbHY
VYpok-uccienoBanue
«HccneqoBanue 3aBUCHMOCTH
Beca Tea B Boje OT 00béMa
MOTPY>KEHHOMU B KUJKOCTh
YacTH TeJIay

IInaBanue Ten

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9SQ10Y

51

52

53

Ypok-uccienoBanue
"KoHcTpynpoBaHue apeomerpa
WJIM KOHCTPYHUPOBAHUE JIOAKU U
omnpezaeneHue eé
Ipy30M0AbEMHOCTH "

Pemenne 3amayu mo reMaM:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPABIX TEN, )KUAKOCTEU U
Tra3oB»

KonTponbhas pabota no teme

((I[ElBJ'IeHI/IC TBCPIABIX TCJI,
JKUJIKOCTEH U Ta30B)

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAB0Q

https://m.edso0.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

Mexannueckas pabota

54

55

MomtHocTts. EquHunel
MOIIHOCTHU
VYpoxk-uccienoanue "Pacuér

MOIITHOCTH, Pa3BUBAEMOM MpH
HoabLéMe 110 JiecTHuie"

https://m.edsoo.ru/4AUUXIHR1X

https://m.edsoo.ru/GDB065558

56

IIpoctsie MexaHu3mel. Peryar.
PaBHOBecue cuil Ha peruare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTtponpHas pabora o Teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edso0.ru/DWLOWQXQZ

58

PesepHsblit ypok. Pabora ¢
TEKCTAaMMU 110 TEMC «JIaBJ'IeHI/Ie
TBEPABIX TEN, )KUAKOCTEU U
ra3zoBy» / Becepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast padbota
«HccnenoBanue ycioBHil
PaBHOBECHSI pbIUara

0.5

https://m.edso0.ru/KR7VOIXUT

60

61

Pemienue 3agau o teme
«YCcl0BUS paBHOBECHS pblUara

Koadduument nonesnoro

JecTBUSL MeXaHU3Ma.
JlaGoparopHas paboTa

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AAYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

«M3mepenne KIIJI HaknoHHOM
IJIOCKOCTH

62

63

64

Pemrenue 3agad mo reme
"Pabora, mourHOCTh, KIT/T"

MexaHudeckas SHEPTHsl.
Kunetnueckas u
MOTEHITUATIbHAS DHEPTHUS

3akoH COXpaHCHUA
MEXaHU4YEeCKOMH OHECPIun

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo.ru/SHQE7HOYK

https://m.edso0.ru/46Y22ZPME

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeieJIeHue U3MEHEHUS
KUHETHYSCKOH 1
MOTEHIIUATBLHOW SHEPTHH TPU
CKaTBIBAaHHMH TeJIa MO
HaKJIOHHOM IIJTIOCKOCTH"

https://m.edso0.ru/SM7E7YTZC

66

KonTponbHas padbora no teme
«PaboTta 1 MOIIHOCTb.
Oueprus»/[Ipomexyrounas
aTTecTamus

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHslil ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHudeckoe ABHKeHue"

https://m.edsoo.ru/MJJPGGSA3

68

PesepsHslit ypok. Pabota ¢
TeKcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJSGQ

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopenu TBEPAOTO, KUAKOTO U
ra3zo00pa3HOro COCTOSHUN
BeElllECTBA

OO®bsicHeHHE CBOICTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
COCTOSIHMY BeIl[eCTBa HA OCHOBE
HOJIOKEHHH MOJIEKYIISIPHO-
KWHETUYECKOU TEOPUH

Kpucrannuyeckue u amopdusbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso00.ru/8G73PVM40

CmaunBaHuE U KalTHJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE
TennoBoe paciMpeHue u
cKaTHE

https://m.edso0.ru/7XZHOXTSK

https://m.edso0.ru/I3N30OKS8L

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHUIL

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennsis sneprus. Criocoobt
W3MEHCHUsI BHYTPEHHEH
SHEPrHU

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bunae! renionepenaun
VYpok-koHpepeHus
"[IpakTHUECcKOE UCIIOIB30BaHUE
TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHaJiOB B IEJIAX
sHeprocoepexeHus"

KomandecTBO TEIOTHI.
Y aenbHas TEIIOEMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edsoo.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemnooOMeH u TemIoBOe
paBHOBECHE

https://m.edso0.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBaHue sBICHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOOHOU U ropsuei Boabl"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer konuuecTBa TEIJIOTHI,
HEO0OXOIMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICTSIEMOTO UM TTPH
OXJIAK ICHUH

https://m.edsoo.ru/JSMRA1APW

16

17

JlaGoparopHas paboTa
"Onpenenenue yaeabHOU
TEIJIOEMKOCTH BenrecTna"

SHCpF WS TOIUIMBA. Y AeJbHas
TCIJIOTA CTOpaHUsA

https://m.edso00.ru/40IT1ZJAH

https://m.edso0.ru/683AIXYWS8



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJl.
VY nenbHas TEMI0Ta IJIaBICHUS

https://m.edsoo.ru/JHE5A1PJF

19

20

21

22

Pemenue 3amau mo reme "
VenpHas TEIOoTa IUIABICHUS |

[Tapoo6pa3zoBanue u
KoHieHcanus. Mcmapenue

Kunenue. Y nenbHas Temiora
napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTb
TEMIEPaTyphbl KUIIEHUS OT
aTMoc(hepHOro JaBIeHUS

Brnaxxnocts BO3/myXa.
JlaGopaTopHnas pabota
"Onpenenenrie OTHOCUTENbHON
BIIQXKHOCTH BO3ayxa"

https://m.eds00.ru/LCOXVHGHD

https://m.edsoo.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agad na
ONIPEEIIECHUE BIIAKHOCTU
BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBuraTens BHYTPEHHETO
CrOpaHHus

https://m.edsoo.ru/6BKWSWY G6

25

KII] TenmoBoro aBuratesns.
TertoBble IBUTATENIN U 3aIIATA
OKpYKaroIlel cpebl

https://m.edsoo.ru/UJA3SDRDOH



https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H

26

3aKOH COXpaHEHMsI U
HpeBpaIleHNs SHEPTUH B
TETIJIOBBIX MTPOIIECcax

https://m.edsoo0.ru/B1KX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHON
pabore no teme "TermnoBbie
sBiIeHus. M3MeHeHue
arperaTHbIX COCTOSIHUI
BerecTna"

https://m.edso0.ru/9AQ53CC7C

28

29

30

KonTtponpsHast pabora o Teme
"TernoBbI€ MPOIECCHI"

Onexrpu3zanus Ten. JBa poga
IIEKTPUUYECKUX 3apsI0B
Ypok-uccienoBaHue

"DneKkTpu3anus Tea UHAYKLIHEH
Y TIPU CONPUKOCHOBEHUHU"

https://m.edso00.ru/0X03133KU

https://m.edsoo.ru/9EE5KDQMD

https://m.edsoo.ru/JALQFK67J

31

B3anmopeiicTBre 3apsKeHHBIX
ten. 3akon Kymona

https://m.edsoo.ru/L1JCQZZS9

32

DNEKTPUYECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
[IpuHDUn cynepno3unun
SJIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/N79CZGZ1J]

33

34

Hocurenn QJICKTPHUYCCKUX

3apAI0B. DJIEMEHTaPHBIN 3apsii.

Ctpoenue aToma
[IpoBOIHUKYN M TUIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB



https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB

35

Pemenue 3agau Ha npuMeHEHUE
CBOICTB 3JIEKTPHUUECKUX
3apsoB

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CYIECTBOBAHUSI.
HCcTOYHMKH 3IIEKTPUUECKOTO
TOKa

https://m.eds00.ru/ISIMP3J3M

37

38

JlelcTBUA 3JIEKTPUYECKOTO TOKA
Vpok-uccnenoanue "JlelicrBue
AJICKTPUYECKOTO TTOJISI Ha
MIPOBOJHUKH U JUAIEKTPUKHU"

https://m.edsoo0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DIIEKTPUUECKHUI TOK B
MeTaJuIax, KHUIKOCTIX M ra3ax

https://m.edso0.ru/E4ACOOOYPF

40

41

42

DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pETyJINPOBAHNE CUJIBI TOKA"
DNeKTpUUECcKOoe HaMpsKEHHE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJIinpoBaHHEe HapsHKEHUS "

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

43

ConpoTuBieHne MPOBOJHHKA.
VY nenpHO€e CONPOTUBIICHUE
BELIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

Ypok-uccienoBaHue 1o
TeMe'"3aBUCUMOCTh
AJIEKTPUIECKOTO

https://m.edsoo.ru/4JDA8GZNX



https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

CONPOTHUBIICHUS IPOBOJHHUKA OT
€ro JUTMHBI, TUIOIIa/ I
MOTIEPEYHOr0 CEUEHUs U
Marepuaia"

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa Ienu

https://m.edsoo.ru/VEZPE7Q80Q

46

Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYIIETO Yepe3
pe3UCTOp, OT CONMPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGoparopHas paboTa
"IIpoBepka mpaBuia CIOKEHUS
HaIpsOKEHUN IPU
MOCJIeI0BAaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

50

Ypoke-uccnegoBaHue 1Mo TemMe
"[IpoBepka mpaBuIIa 711 CHIIBI
TOKA NP apalIeTbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COCOANHCHUSA HpOBO)IHI/IKOB

https://m.edsoo.ru/DPAXG8PZJ]

https://m.edsoo0.ru/19ZEFKZZ4



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4

51

Pabora 1 mormHoOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edso0.ru/40AIXYN3H

52

Ypok-uccienoBaHue 1o TeMe
"Onpenenenne paboOTH U
MOIIIHOCTH 3JEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DIIEKTPUUYECKHE LIETTH U
OTPEOUTENH IEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edso0.ru/1L3KZ2XLM

54

KonTponbhas pabota no Teme
"DnexkTpuueckue 3apsabl.
3apspKeHHBIE Tea U UX
B3auMoercTBUs. IlocTOSHHDBIN
ANEKTPUYECKUHN TOK.

https://m.edsoo.ru/KL1ZHIKQF

55

Pemenwue 3anay no teme
"DneKTpruuecKue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoercTBUs. I1ocTOSHHDBIN
AIIEKTPUYECKUH TOK"

https://m.eds00.ru/1GL7RJQOR

56

ITocTosIHHBIE MAarHUTEI K UX
B3aNMOJEHCTBHE.

MaruutHoe noje. MarauutHoe
oJie 3eMJIM M €r0 3HAaYeHUE s
JKHU3HH Ha 3eMiie

https://m.edso0.ru/R3IXXJCRVK

57

VYpok-uccnenosanue "M3ydenue
II0JIE MarHUTOB"

https://m.edsoo.ru/RTA1IB1C5



https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

62

63

64

MaruautHoe nosie. MarautHoe
moJie 3eMJIM U €T0 3HAUCHHUE I
JKU3HU Ha 3emiie

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
"I[TocTOAHHBIN JIEKTPUUECKUI
ToK" / Beepoccuiickast
IpoBepoyHas pabora

OmnbIT OpcTeaa. MarautHoe
T10JIE AJICKTPUICCKOTO TOKA
MarauTtHoe 1noJjie KaTyIiKu ¢
TOKOM

[IpumMeHeHne IIeKTPOMArHUTOB
B TexHuke. MccaemoBanue mo
teme "M3ydyeHue aeicTBus
MardHMTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM"

DIIEKTPOABUTATEIb
MMOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
JJIEKTPOJIBUTaTENEH B
TEXHUYECKHUX YCTPOWCTBAX U Ha
TpPaHCIOPTE.

Oneitel @apanes. 3akoH
ANEKTPOMArHUTHON UHIAYKIUH.
IIpaBuno Jlenna
Dnektporereparop. CrocoOs
MIOJIyYEHUS DIIEKTPUUECKON
SHEPruM. DJIEKTPOCTAHIIMU Ha

0.5

https://m.edso0.ru/ZISSWA4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

BO300HOBJIIEMBIX UCTOYHUKAX
SHEPIUU

65

IToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SABJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

67

68

KonTponbhas pabota no teme
"DNIeKTpUUECKUE U MATHUTHBIE
SIBIICHUA"'/TIPOMEKYTOUHAs
aTTecTanus

PeseprHrlit ypok. Pabora ¢
TeKcTamu 1o Teme ""TemnnoBbie
SABJICHUS"

Peseprurlit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarduTHeie
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edsoo.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

145



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOe npsaMoIHHEeHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u " 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaoBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Saxon Iyka osmessomiiosec
16 Pemenue 3amgau o teme «Cuita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnmnorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO buGnnorexa LIOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"

Pentenue 3amaud mo teme "Cuiia

24 TSKECTH U 3aKOH BCEMUPHOIO bubmmorexa LIOK
ToTeHs" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

AOGCoNOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpHOTO TENA C bubnmorexa LHOK
NG https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue maTepraIbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

28 Pemenue 3agau 1o reme "MoOMEHT bu6mmorexa [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmiorexa LHOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. buGnnorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBHE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0ag4
PaGora cuibl TsKECTH, CHITBI bubnuorexa [JOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 Pemenue 3amau mo reme «M3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyecKuil U NpyKUHHBINA
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3aepruu npu
MEXaHNYECKUX KOJIEOaHMAX

46

47

48

JlaGopaTopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHHKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCUMOCTHU NeproJia KojaeOaHMi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBOMCTBa
MeXaHU4ecKuX BoJH. [IpononbHbIe 1
HOTIEPEYHBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenmus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habnronenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoieOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB QJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeta. BomHoBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
pactpoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcronp30BaHue MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
Ypoxk-uccnenosanue "Hccnenopanue
66 3aBUCHMOCTH yTJia MPETOMIICHHS
CBETOBOTI'O JIy4a OT yIJIa MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
VYpok-koHpepeHIus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffob3f2c
. bubnuotexa [JOK
69 [TocTpoenue n300paXkeHNH B THH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

VYpok-uccnenosanue "Ornpezenenue
(OKYCHOTO pacCTOSTHUS U

bubmuoreka [JOK

70 ONTHYECKOM CHIIBI coOMparomei https://m.edsoo.ru/ff0b4206
JUH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
['na3 xak onruyeckas cucTema. bubmuorexa [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ffOcOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOICTBaA CBETa: TUCTICPCHS,
uHTepdepeHms u quppaxus"

77 OmnseiThl Pesepdopaa u mranerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBaHThl. JIuHelyaTeie https://m.edsoo.ru/f0c144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTMBHOCTE U €€ BHUIBI bubmorexa LOK
a A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox momypacnana
Ypok-koHpepeHIus
86 "lfa I/IoaKngli{H? H3JIy4EeHHUS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmnoreka [JOK
CBs13b Macchl U DHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sneprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepennus "AnepHas

sHepreTuka. Jlencrus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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paauOaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBnenus"
KoHnTtponbHas pabota 1o teme
93 "DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa HOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpeHue, 0600IIeHNE. Permenue
95 ACYCTHBIX M KaUYECTBEHHBIX 3a7a4 bubmorexa LHOK
P \ f https://m.edso0.ru/ff0c2572
1o Teme "TernaoBble MPOIECCHI
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 06061meHue. Pemenue
97 ACYETHBIX U KaYCCTBEHHBIX 3a7a4 bubmorera [JOK
P | " https://m.edso0.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiebanus u 1 buGnnorexa LIOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






