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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamMme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE INPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS,

e HHTEPHPETHUPOBATH  JAaHHbBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn MunucrepcrBa npocerienus Poccuiickoit @enepaunu (IpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (DOPMHPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

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

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 vacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 gaca B HEIEIIO).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, yUUTEIb JeiacT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HWHIWBHUAYyaIbHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusrka — Hayka o npupone. SBimeHus npupoxasl. DU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBIi METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4ecKkue, TEIUIOBbIE, DIEKTPUYECKHE, MAarHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. Dusmnueckue MpuOOPsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
W3mepeHne pacCTOSHUMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
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6. IlpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
Iapuka, MymeHHOT0 FOPU30HTAIBLHO, TeM O0OoJibllle, YeM OO0JbIlIe BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. B3aumoneiictBue yacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaOmronenue  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTpa aroMa METOJOM pSAOB (C  HCIOIb30BaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér 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 KOJMYECTBOM MOJIEKYJI B E€IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBeHUS! HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AIEKTPUUECKOr0 aBTOMOOMIIS U TaK JaJiee).
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2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (medopMarivin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEMa, TemnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmMocepHoe napieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue miaBaHus Ted: IJIaBaHUE WA MOTPY>KEHUE TEJl B 3aBUCUMOCTH

OT COOTHOIIEHUS INIOTHOCTEN TEJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCHMOCTh BBITAJKMBAIOIICH CHIIHI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOAKH U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» wmexaHukd. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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 NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnepnoBanue yCnoBUM paBHOBECHS pblUyara.

3. Uzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPIUU.

8 KJIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, TMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIrIonepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(hepHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABMKEHHUS.
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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.

[IpaBuna u3MepeHus: TEMIIEPATYPHL.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmronenue xureHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B 0a/UIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja »sieKTpUYecKuX 3apsaoB. BzanmmopencTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu 3ieKTpUUeCcKUX 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnepoBaTtenbHOE M MApaUICNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3MepeHune Cuitbl TOKa aMIiepMeTpoM.
. I3MepeHue 3JIeKTpUYEeCKOro HanpsKEHUS BOJIbTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. Bzaumonencrere noCTOAHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/I€JICHUS MOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW UHIYKIWU.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYILIETO Yepe3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre NeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OnbITEL, JE€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOABUTATENSL.

20. M3mepenue KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwkeHHe. MarepruanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE HNPAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHHOe JBUkeHne. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvnynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOLIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIHMHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJITMHEWMHOTO JIBUKECHHUS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS Te€Ja OT MACChl T€Ja W JCHCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne NMITyJIbCa IPYU HEYTIPYTOM B3aUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBM)KCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHO,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpPEYHbIE  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jlemoncmpayuu.

1. HaOmronenue kojieOaHUM TEI IMOJ JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KojeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH NEepHoa KoeOaHU Npy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.

o s w N

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHEe cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

Ontuveckui CBETOBO/I.

Xox ydeit B coOuparoriei JInHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Monens ria3a.

11. Paznoxenue 6e1oro cBera B CIEKTP.
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12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPKCHHS CBETOBOTO JIyda OT YIJia
naJICHHUS.
N3yuyenune xapakTeprucTUK N300paKeHus IpeIMeTa B INIOCKOM 3epKalie.

3. HccrnemoBanue 3aBHCHUMOCTH yTiia MPETIOMIICHHSI CBETOBOTO Jy4ya OT yria
NaJICHUS HA TPAHUIIE «BO3TyX—CTEKIION.



[Tomy4yeHmne n300pakeHHI ¢ TOMOIIIBIO COOMPAFOIIEH JTNH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. M3oromsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHeprervka. J[eMCTBHS pPaaMOaKTHBHBIX HW3JIIyYEHHA HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTphl pa3IuYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus nznydeHus: IPUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. HM3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JIs1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelia peanus3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

[ mposiBlieHHE UHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
duznyecKoil HayKu;

[} IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCHUICKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

[} TOTOBHOCTB K aKTUBHOMY YYacTHUIO B OOCYXJAEHHU OOIIECTBEHHO 3HAUUMBIX
M O3TUYECKHX MpoO0JieM, CBA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

[] O0co3HaHHME Ba)XHOCTH MOPAJIbHO-3TUYECKUX MNPHUHIUIIOB B JEATEIBbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

[] BOCHIpHUSTHE ICTETUYECKUX KAYEeCTB (PU3NYECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI0 NMO3HAHMS:

[] oco3HaHuE€ LEHHOCTH (UINYECKOM HAYKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJbTYpBHI;

[] pa3BUTHE HAy4YHOH THO0O3HATEIBHOCTH, MHTEPECAa K HCCIEHOBATEIbCKOM
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI M  3MOLMOHAJIBHOIO
0/1aromoJIy4us:

[] oco3HaHHWE UEHHOCTHM O€30MacHOro oOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

[] chopMuUpOBaHHOCTh HaBbIKa peQIEKCUHU, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

[] akTHMBHO€ yYacTHME€ B PEIICHUM NPAKTUYECKHUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aliM, TopoAa, Kpas) TEXHOJOTHUYECKOH U



COLIMAJIbHOM HAIMpPABJICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUINUYECKUX
3HAHUM;

e [] uHTEpEC K MPAKTUYECKOMY U3YUCHHUIO MPOPECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e [] opueHTanus Ha NpPUMEHEHHE (PU3MUECKUX 3HAHUM IJIs pelleHus 3a1ad B
00JIaCTH OKpY’KAIOIIEH Cpenabl, IJIAHUPOBAHMS ITOCTYNKOB W OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e [] oco3HaHuE rI00aIBHOIO XapakTepa dKOJIOIMYECKHX MpoOjieM U MyTed HuX
peuieHus;

e 8) aganTanMu K M3MEHAIOLIUMCH YCJIOBHUSM COLHAJIBHON M NPHPOIAHOMH
cpeabl:

e [] moTpeOHOCTH BO B3aUMOJECHCTBUU MpPU BBINOJHEHUHU HCCIEIOBAHUA U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e [l TIOBBILIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTUUYECKYIO
NEeSATENbHOCTD;

e [1 morpeOHOCTP B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
(GopMynupoBaTh WUAEH, MOHATHUS, THUINOTE3bl O (U3NYECKUX OOBEKTaX WU
SABJICHUSIX;

e [J oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKu;

e [] muaHMpoBaHME CBOErO pa3BUTHS B NPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

o [] cTpemiieHHEe aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, 00IIECTBA
Y DKOHOMUKH, B TOM YHCJIE€ C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUIA;

e [] OmeHKa CBOMX JEHUCTBUM C YYETOM BIMSHHS HAa OKPYKAIOUIYIO Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMMmbl MO (HU3WKE HAa ypPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUIECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aMMOCBA3SX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITI0JIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKU HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYTUX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 000011aTh MHEHUSI HECKOJIBKHX JTO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYyaTbHOE, TPHUHSATHE PEUICHUS B TPYINE, MPUHITHE PEIICHUMA
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSICHSITh ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  PpPe3yJIbTaTOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B ACSATEILHOCTH (B TOM YHKCII€ B XOJI BBIIIOJIHEHUS
(Gu3NYecKoro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro yejaoBeKa B XOJE CIOpa WU JAUCKYCCHUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;



IpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelIeHuu GU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (u3MUeckue ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BelecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBIeHUS (Iuddy3us, TEMIOBOE IBUKEHHE YaCTHIl BEIIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc(epHOe JaBlieHHWE, IUIaBaHWE TeJ, MpPEeBpalICHUs
MEXaHUYECKON PHEpPruM) MO ONMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBIICHHUE;
pacmo3HaBaTh NPOSBICHHE HM3YUYECHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHUpE, B TOM 4YHucie (U3UUECKHE SIBICHUS B MPUPOJE:
OpUMEPHl ABW)KEHUS C PA3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICIISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3HUUECKUX SABJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTHU, BEC
Telna, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETHYECKas U TMOTEHIMalIbHAs JHEPTHus), MPHU OMHCAHWUU IPABUIHHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCIOJB3YEMBIX  BEIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33J1a4 3aIIUCBIBATh KPATKOE yCIOBHUE, MMOACTABIATh (PU3NUECKHUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIMCAHUH UCCIIEI0BAHUS BbIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB TE: bopMyIMpOoBaThH MIPOBEPSIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLIEroCs Tejla OT BPEMEHW JIBH)KCHHS TeEla, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (UKCHpOBaTh
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHUJla TPEHUS CKOJBXKCHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHHE HCKOMOW BEIMYUHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
KU3HU 111 oOecrieyeHus: 6€30MacHOCTH MPH O0paIIeHUuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpPaBHEHHSI Pa3IMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetn HTepHeT, BliageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qyclie MyOJUYHO JenaTh KpaTKHe COOOIIEHHs O pe3yjbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIE TeJa, HACHIIICHHBIM M HEHACHIEHHBIM mMap, BIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpEHUE U CXKAaTHe, Tervlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsA0B, NCUCTBUS 3JIEKTPHUUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUYECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBA (MpHU3HAKHK) (HU3UUECKUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TeIJIoTa MapooOpa3oBaHMs, yHedbHAas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yyacTKa LN, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB C OMopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHUIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIKOCTH U
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOWMCTBA AJIEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol ¢ UCHOJb30BAHHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEJOBATEIBHOTO M  NApaUIEIbHOTO  COEAVNHEHHMU
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUCHHUE BEJIUMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUSA O CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbI JJIEKTPUUYECKUX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUsI (U3MUECKUX 3HAHUW B TOBCEIHEBHOU
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepUabl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHus, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBHKEHUs, Aehopmanus
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE MIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIE CBOMCTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIMIT CYNEPHO3UIMU CUJI, NPUHIUI OTHOCUTeNnbHOCTH [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMaTUYECKOE BHIPAKECHHUE,

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM W30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOuparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKHX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PABHOYCKOPEHHOM [IBIDKCHHHM 0€3 HadaJbHOW CKOPOCTH, MEPHOIa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaKEHUs CBETa OT yIJia MaJeHUS W yIJIa MPEIOMJICHHs] OT yrIiia
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

POBOJUTH KOCBEHHbIE HU3MEPEHHUS (U3MUECKUX BEIMYMH (CpeAaHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, M3MEPHUTENIbHBIX MPHUOOPOB M TEXHOJOTHUECKUX IMPOIECCOB
Ipy perieHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOWCK WH(popManuu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy  (puU3MYecKoro coiepXaHus, CIpPaBOYHbIE MaTepUabl,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(pOpMaIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHus,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bubmuorexa [JOK
1.1 o - 2
HI3HKa - HayKa O npHpose https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHTICCICHE BT https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1 1
CTECTBEHHOHAYYHBIA METO/] MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne pelecTsa https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTBa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubmuorexa [JOK
1 M
3 CXAHHHACCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe faieHHe 6 https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [JOK
51 Pabora u momtsocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Tpocthie MeXaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
53 Mexaeckas sHepria 4 1 https://m.edso00.ru/7f416194
Wroro no pazmeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pasznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
. 1
11 CTpoenne u cBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 1 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pasznen 1. Mexanuueckue siBJeHUSA
11 MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmorexa [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SaUMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMACCIUE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 1 2 bubnnorexa [HOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbI€C SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuii ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aK0IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bubmmoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®uzuka — HayKa 0 npupone. SBieHus
npupoabl. PU3NUECKHE SBICHHSA

Mexanndeckue, TCIUIOBEIC,
DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBLIE,
3BYKOBBIC SBJICHUS

dusnyeckue BeNMUUnHbL. M3Mepenue
¢uznueckux BennunH. Ousnueckue
pubopsl. [lorpentHocTs M3MepeHuit.
MexyHapoiHasi cucTeMa eIMHUII.

Ypok-uccnenoanue "N3mepenne
TeMIepaTypsl Py IIOMOIIN KUAKOCTHOTO
TEPMOMETPA U IaTYNKa TeMIepaTypsr”

Kak ¢u3uka u npyrue ecTeCTBEeHHBIC
HayK{ U3y4aroT IPUPOAY.
EcTecTBEeHHOHAaYYHBII METO/1 O3HAHUS:
HaOJII0/IeHHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BEIABIKCHIE TUIIOTE3,
SKCIIEPUMEHT IO MPOBEPKE TUIOTES,
00BsSICHEHHE HAOIIOAaeMOrO SIBIICHHUS.
Onncanne (U3NIeCKUX SIBICHUN C

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

IOMOIIBIO MOJEHEH.

Ypok-uccnenoanue "[Iposepka
THITOTE3bI: JALHOCTH MOJETA MapUKa,
MYLUIEHHOTO TOPU30HTAILHO, TEM OOIbILE,
4yeM OOJIbIIIe BBICOTA ITycKa'

CraproBas quarsnocruka. CtpoeHue
BCIICCTBA: aTOMbI 1 MOJICKYJIbI, UX
pa3mepsl. ONbITHL, JOKa3bIBAIOLINE
JMCKPETHOE CTPOEHUE BEIIECTBA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JBmwxkenne yactull BemectBa. CBs3b
CKOPOCTH JBMKCHHS YaCTHLL C
TeMIeparypoil. bpoyHOBCKkoe BHKEHUE,
muddys3us. BzanmoeiicTBre qacTuiy
BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrnenoBanue «OMBITHI 10
HaOIIO/ISHUIO TETIJIOBOTO PACIIMPEHUS
ra3oB»

10

ArperaTHble COCTOSIHUSI BEIIECTBA:
CTPOEHUE T'a30B, KUIKOCTEH U TBEPABIX
(KpHCTaITNYECKHX) TEN.

11

B3anMocBs3s Mex 1y CBOMCTBAMU
BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSAHUAX U UX ATOMHOMOJICKYJIAPHBIM
crpoenueM. OcoOEHHOCTH arperaTHbIX
COCTOSIHMH BOJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHn4ecKkoe IBMKEHUE.

bu6mmoreka [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIDKEHHE

CkopocTh. CpemHssI CKOPOCTh MPH

https://m.edsoo.ru/ff0a05c6

13 bu6mmoreka [IOK
HEPABHOMEPHOM ABIDKCHHH. https://m.edsoo.ru/ff0a079c

14 Pacyer myTH U BpeMEHH JIBUKEHHUS bubnuorexa LIOK

https://m.edsoo.ru/ff0a0ae4
SIBneHvie MHEPIMHU. 3aKOH MHEPLIUH.

15 BsanMoeiicTBue Te KaK IPUUMHA bubnuoreka [LIOK

U3MEHEHUSI CKOPOCTH JIBUKCHUS TEIL. https://m.edsoo.ru/ff0a0c10
Macca xak Mepa HHEpTHOCTH Tea.

16 ITnotHOCTE BemecTBa. CBA3b HHOTH(()SCT"H c Bubmorexa [IOK
KOJINYECTBOM MOJICKYJI B €TUHHILIE 00BEMA https://m.edsoo.ru/ff0a0fee
BEIIECTBA.

JlaGopartophas pabora «Onpenenexue

17 IJIOTHOCTHU TBEPJIOTO TEIa»

"

18 PemeHI:I'e 3anay no teMe "[lnoTHOCTh Bubmiorexa [IOK

perectsa https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepuCTHKa
B3auMojeicTBus Ten. Cuiia ynpyrocT u

19 3akoH ['yka. 3mMepeHure cuiibl C HOMOIIbIO

JTMHAMOMETPA.
JlaGopartophas padora «3y4yenne
20 3aBUCUMOCTH PacTsDKeHHS (JieopMaIiim)

MPYXUHBI OT HpPIJ'IO)KCHHOfI CHIIBD»

21

SIBnenue tarorenus. Cuna TOKECTH



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna TsOKeCTH Ha JAPYyrux rJianerax. Bec

99 bubmuoreka [JOK
rena. HepecomocTs. https://m.edso0.ru/ff0al778
» Cuiia TsDKeCTH Ha ApYTHX IiaHeTax. Bec Bubmorexa [IOK
rena. HepecomocTs. https://m.eds00.ru/ff0al502
” Cuna TsKecTH Ha Ipyrux IutaHeTax. Bec Bu6muorexa [JOK
Tena. HesecomocTs. https://m.edsoo.ru/ff0al8cc
. Cuna TsKecTH Ha IpyTrux IutaHeTax. Bec Bu6muorexa [JOK
rena. HesecomocTs. https://m.edso0.ru/ff0al778
, CH?)KGHHC E[Byx CHII, }ianpaBneHHHx o Bubmorexa [IOK
6 OO MPAMOH. PaBHOACHCTBYIOWAA CHIT https://m.edsoo.ru/ff0ala70
Perrenue 3a1au mo teme
27 "PaBHonelicTByrOmAs cui"
Cuna tpeHus. TpeHHe CKOIbKSHUS U
28 TpeHue Mmokos. TpeHue B npupone u bubanoreka IIOK
TEXHUKE. https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «M3yueHue
29 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKEHHUS OT Bu6miorexa [[OK
CHIIBI JTABJICHHA 1 XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIIMXCS TOBEPXHOCTEH
Pemenne 3aga4 Ha onpezieneHue
30 PaBHOJIEMCTBYIOIIEN CHIIbI
Perrenue 3anau o remam: «Bec Tenay,
31 «['paduueckoe n300pakeHne CUI, bubanoreka IIOK

«Cunsl», «PaBHOIEHCTBYIOIAS CHID)

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

[MonyrogoBasi KOHTpPOJILHasE padoTa
0 TeMaM: «MeXaHHYECKOS ABMIKCHHUE,
«Macca, II0THOCTEY, «Bec Tenay,

32
«I'paduueckoe n300pakeHUE CHI,
«Cums»
Hasnenne. CriocoObl yMEHBIIICHUS U BuGnnorexa LIOK
33
YBCIIMHCHHA JIaBJCHHAA https://m.edso0o.ru/ff0a20a6
JaBieHwne ra3za. 3aBUCHMOCTD JTaBJICHHS Bu6suorexa [JOK
34 rasa ot 00bhEMa, TeMnepaTyphi https://m.eds00.ru/ff0a2376
Ilepenaua naBieHus: TBEPABIMU TEJIAMM, Bu6moreka [JOK
35 JKUJIKOCTSIMU U razamu. 3akoH Ilackans https://m.edso0.ru/ff0a25b0
36 [THeBMaTHYECKHE MAIIIHHBI. bubnnoreka [IOK
https://m.edsoo.ru/ff0a2718
3aBHCUMOCTD JABJICHHS KHUIKOCTH OT Bubmiorexa [IOK
37 rryouHbl. ['mapocTaTuyeckuii mapamoxc. https://m.edso0.ru/ff0a2826
38 Coob1maromuecs: COCy/Ibl. bubmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 I'unpaBnnyeckre MEXaHU3MBI. bubimoreka IIOK
https://m.edsoo.ru/ff0a3136
40 FI/IZIpaBHI/I‘-IeCKI/Ie MCXaHU3MBI.
Atmocdepa 3emnu. [Tpuannsn
CYIIECTBOBaHUS BO3AYIIHON 000I0YKH Bubmorexa [TOK
41 3emid. 3aBUCUMOCTH aTMOC(HEPHOTO hitps://m.eds00.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HaJl yDOBHEM MOPSI T '
42 ATMOchepHoe 1aBiIeHue bubnnoreka IIOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Uzmepenune aTMocqepHOTo aBieHUs.

43 bubmuoreka [JOK
Onrr Topputen https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTEL aTMOC(EPHOTO TaBICHHS BuGnnorexa LIOK
44 OT BHICOTRI Ha/L YPOBHEM MOPA https://m.edsoo.ru/ff0a2fca
[Tpubopk! st U3MEpeHUS Bubmorexa [[OK
45
aTMOC(EPHOTO IaBNCHH. https://m.edsoo.ru/ff0a2fc4
Pemenue 3amay mo teme "
46 AtmocdepHoe naBieHue"
Jle¥icTBuE *KUIKOCTH M ra3a Ha
47 MOTpy>KEHHOE B HUX TEJIO. bubimoreka IIOK
BrrrankuBaromas (apxuMenoBa) cria. https://m.edsoo.ru/ff0a3276
Jlaboparophas pabdora «OnpeneneHue
48 BBITAJIKMBAIOIICH CHJIBI, JCHCTBYIOIICH Ha bubamorexa [IOK
TEJI0, TIOTPYKEHHOE B )KUIAKOCTh https://m.edsoo.ru/ff0a33fc
Jlaboparophas pabora 1o Teme
«Mccaenoranue 3aBUCUMOCTH Beca Tejia B Bubmorexa [TOK
49 BOJIC OT 00BEMA MOTPYKEHHOH B YKUIKOCTh hitps://m.edsoo.ru/ff0a3514
YacTH TeJIay .
3akoH Apxumena. [lnaBanue ten. Bu6morexa [JOK
50
Bosnyxonnasanue. https://m.eds00.ru/ff0a3a96
JlaboparopHas pabora
"KoHcTpynpoBanue apeomeTpa Uiu
51 KOHCTPYHPOBAHHUE JIOJKU U ONpe/IelICHUE
e€ rpy3onoasEMHOCTH"
52 Pemenue 3anau no temam: «[liiaBanue bubmuoreka [JOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. BoznyxomnaBanuey, «/lapnenue
TBEPJBIX TEN, KUAKOCTEH U ra30B»

Koutpoannasi padora mo treme
«/laBieHHe TBEPABIX TEJ, KUAKOCTEN U

https://m.edsoo.ru/ff0a3654

53
razoB»
54 Mexanunueckas pabora bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82
55 MOIIHOCTS. bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82
Ypok-uccinenopanue "Pacuér
56 MOIIIHOCTH, pa3BUBAaEMOI IPH MOIbEME IO 1
nectauue"
[TpocThie MEXaHU3MBI: pbIYar, OJIOK,
57 HaKJIOHHAs MJI0cKOCTh. [IpaBuiio
paBHOBECH pblyara.
58 Ha60PaTopHa;1 pabota «MccnenoBanue 05 Bubmiorexa [IOK
YCIIOBHH PABHOBCECHA phraaray ' https://m.edso0.ru/ff0a478e
[MpuMeHeHne npaBuiIa paBHOBECHS
59 pbIdara K OJIOKy. «30J10TO€ IPAaBUIIOY bubimoreka IIOK
MEXaHHKH. https://m.edsoo.ru/ff0a48a6
KII/I npocThIXx MEXaHU3MOB.
60 JlaGopatopnas padora «3mepenue KI1 05
HaKJIOHHOM IIOCKOCTH
61 [TpocThie MeXaHU3MBI B OBITY U Bu6miorexa [[OK

TCXHHUKCE.

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Mexann4deckas OHEprus. Kunernueckas
62 1 NOTCHIMAJIbHAA SHCPI U

IIpeBpaiieHue o1HOTO BUIA
63 MEXaHUYECKOM HEPTUH B IPYyrou. 3aKoH
COXpaHEHUS SHEPTUU B MEXaHHUKE.

YPOK-3KCIIEPUMEHT M0 TEME
"DKCriepuMEHTAIILHOE OTIpe/ieIeHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64 W3MEHEHUST KNHETHYECKON U 1
HOTCH].[HaJILHOﬁ 3HCpFI/II/I HpI/I CKAaTbIBAHHUH
TeJja 0 HAKJIOHHOW IIOCKOCTH"
IIpoMe:xyTOUHAsI aTTECTALUS.
65 HToroBasi KOHTPOJIbLHAsSI PadoTa 10 TeMe
«PaboTta 1 MOIITHOCTB. DHEPTHUSD»
66 "MPa60Ta C TEKCTaMH I10 TSMC Bu6nnorexa LIOK
CXAHHIHCCKOC ABIDKCHHE https://m.edsoo.ru/ff0adee6
n
57 “Pa60Ta C TEKCTAMHA H? TEME I'['aBneHHe Bubmorexa [TOK
TBCPABIX TEIL, AUAKOCTC 1 a30B https://m.edsoo.ru/ff0adffe
Pabora ¢ Tekctamu o teme "Padora.
68 MoutHoCTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KWHETHYECKOIN TEOPUH CTPOCHHUS
BeniecTBa. OMbIThI, TTOITBEPKIAIOIINC 1 bubnuorexa [IOK
OCHOBHBIE ITOJIOKECHUA https://m.edsoo.ru/ff0a5256
MOJICKYJISIPHOKHUHETHIECKON TCOPHH.
Macca 1 pa3mMep aTOMOB U MOJIEKYIT 1
Mog[enn TBEPIOTO, )I(I/I,i[KOFO u . Bu6miorexa [[OK
ra3000pa3HOT0 COCTOSIHUIT BEIIECTRA. https://m.eds00.ru/ff0a540e
OO0bscHeHne CBONCTB TBEPAOTO,
JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUN
BEILIECTBA Ha OCHOBE IMOJIOKEHUI 1
MOJIEKYJISIPHO-KHHETHYECKON TEOPHH
Kpucrannuaeckue u amopdHbIe Tena 1 bubanoreka IIOK
https://m.edsoo.ru/ff0a5800
CMaurBaHWe U KaWUISIPHBIE SIBICHHUS. 1 bubamnorexa IIOK
https://m.edsoo.ru/ff0a5530
. Bxoanas koHTpoabHas padoTa. . Bu6morexa [JOK
CIUIOBOC PACIIMPEHHE | CKATHE https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATYPHI CO
1

CKOPOCTBIO TCIIOBOT'O ABMXKCHUA YaCTHUI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buytpennsis sneprus. CriocoOsl

9 W3MEHEHUS BHYTPEHHEH SHEpIrUu: bubnuorexa [JOK
TeIIonepeada 1 CoBEpIIeHHE PabOTHL. https://m.edsoo.ru/ff0a5c60
Bunae! rennonepenayn:
10 TEIJIONPOBOIHOCTD, KOHBEKIIHS, bu6mmoreka [IOK
M3ITy4eHHE. https://m.edsoo.ru/ff0a6412
Ypok-koubpepennus "[IpakTuueckoe
" UCIIOJIb30BaHKE TETJIOBBIX CBOWCTR Bu6muorexa LIOK
BOLECTD 1 MATEPHAlIOn B LIEAX https://m.edsoo.ru/ff0a65c0
3HeprocOepexeHus"
1 KonunuecTBo Temnotsl. Y nenapHas Bubmorexa [IOK
TETIIOEMIOCTD Betiectsa https://m.edsoo.ru/ff0a6976
12 YpaBHeHHE TEIIOBOTO Oaanca. Bu6miorexa [[OK
TennooOMeH U TEIUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophas pabota "HccienoBanue
14 SABJIEHUS TEMIOOOMEHA NIPU CMEIMBAHUN bu6moreka LIOK
XOJIOJTHOM U ropstyeii Bobr" https://m.edsoo.ru/ff0a6a98
Pacuer xonnuecTBa TEIUIOTHI,
15 HEOOXOMMOTO JIJIsl HATPEeBaHUs Tella U
BBIJICTISIEMOTO UM TIPU OXJIAXKICHUU
16 Ha6opvaTopHa51 pabora OHpeﬂeHSHI/Ie Bu6morexa [IOK
YACTLHOH TEIIOEMKOCTH BElecTBa https://m.edsoo.ru/ff0a6bb0
. DHeprus TOIUINBA. Y IeJbHAs TEIUI0Ta BuGnorexa [IOK
cropauui https://m.edsoo.ru/ff0a7b5a
18 [naBnenue u OTBEpACBAHUE bubnmoreka [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

KPpUCTAJUIMYCCKUX TEJI. yI[eJ'II)Ha}l TCIIJIOTA
IJIaBJICHUA

JlaGopaTtopHas padota "Omnpenerenne

https://m.edsoo.ru/ff0a71d2

bu6mmoreka [IOK

19 = n
YACIBHOH TEIVIOTEI IVIABIICHHA JIb/A https://m.edsoo.ru/ff0a72fe
20 ITapoobpa3oBaHue 1 KOHICHCAIHS. Bu6miorexa [OK
Hcnapenue https://m.edso0.ru/ff0a740c
Kunenwue. Y aenbpHas Teriora
21 napooOpa3oBaHusl. 3aBUCUMOCTh Bu6miorexa [OK
TeMIepaTypbl KHIICHUS OT aTMOC(HEPHOTO hitps://m.edsoo.ru/ff0a786¢
JaBJIEHUs
BnaxsaocTs Bo3myxa. JlJaboparopHas
29 paborta "OnpejeiieHue OTHOCUTEIIbHOM bubmorexa [IOK
BJI&)KHOCTH BO3/1yXa" https://m.edsoo.ru/ff0a7628
Penienue 3ana4u Ha onpeencHue
23 BJIQKHOCTH BO3/IyXa
ITpuHIMITEl pabOTHI TEMIIOBBIX
24 JIBUTATEIIEH.
- KII/I TenmoBoro gBuraresns. Tel:I~JIOBBIe Bu6muorexa [JOK
JIBHTATCIT 1 SAIIHTA OKPYHAIOTICH CPEbT https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHHS U MPEBPAICHHS
26 SHEPIUH B TEIUIOBBIX MPOIECCAX
IMoaroToBka K KOHTPOJILHON paboTe MO
27 teMme "TermioBsle aBienus. M3menenue bubnuorexa [IOK

arperaTHBIX COCTOSIHUN BemecTBa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

IHosyrogoBasi KOHTpOJIBLHAsI padoTa Mo
teMe "TeroBsle siBneHNs. M3MeHneHmne

bu6mmoreka [IOK

28
arperaTHBIX COCTOSHHIA BemecTna" https://m.edsoo.ru/ff0a86ae
Onektpuzanus Te. JBa pona
29 NEKTPUYECKUX 3aPsIIOB
Ypok-uccienoBanue "IIeKTpU3aus Tel
30 WHAYKLUUEH U IIPU CONPUKOCHOBEHUU"
BzaunmopeiicTBue 3apsHKEHHBIX TEIL.
3axon KymnoHa (3aBHCHMOCTB CHITBI
31 B3aMMO/ICHCTBUS 3apsKEHHBIX TEJ OT bubanoreka IIOK
BEJIMUUHBI 3aPSI0B U PACCTOSHHUS MEKILY https://m.edsoo.ru/ff0a87e4
TeIaMu).
OnekTpuyeckoe nosue. HampsokEHHOCTH
2 anexTprdeckoro nois. [Tpuanun ) Bu6nnorexa LIOK
CYTIEPIO3ULINH IIEKTPUUECKUX TToJIeH (Ha https://m.edsoo.ru/ff0aga0a
KadeCTBEHHOM YPOBHE).
Hocurenu anekTpuyeckux 3apsaos.
33 DneMeHTapHbIi 3apsa. CTpoeHne aToma
2 IIpoBOIHMKY U TUAIEKTPUKHU. 3aKOH Bu6muotexa [JOK
COXPAHCHUA HJICKTPHHCECKOTO 3apiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha IpUMCHCHHUE CBOUCTB BI/I6HI/IOTeKa HOK
HICKTPUHICCKIX 3apAOB https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK. Y CIIOBUS
36 CyIIIECTBOBAHMS DJICKTPUIECKOTO TOKA. bubmorexa [[OK

HcToyHnKy MOCTOSSHHOTO TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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JelicTBUSA 3IEKTPUUECKOr0 TOKa

37 (TernoBoe, XUMUYECKOE, MArHUTHOER). bubanoreka IIOK
DJIEKTPUYECKHI TOK B JKUIKOCTAX M Ta3ax. https://m.edsoo.ru/ff0a96b2
VYpoxk-uccrnenoBanue "JlelicTBue
38 ANIEKTPUIECKOTO MO HA TIPOBOTHUKH U 1
JIADIICKTPUKA"
29 DIEKTPHUUCSCKHI TOK B JKHUIKOCTIX U Bu6miorexa [OK
rasax
https://m.edsoo.ru/ff0a9838

40 DIeKTpUYECKas LEMb.

i "HCI/IJ]a Toka. JJaboparopHas padora ) 05 Bubmorexa [TOK
3MEpCHHUE U PETYJINPOBAHHUE CHIIBI TOKA . hitps://m.edsoo.ru/ff0asbds
DIEKTPHUUECKOE HAMTPSDKCHUE.

42 JlaboparopHas pabota "U3Mepenue u 0.5 bubmoreka [IOK

peryJmpoBaHue HarpsHKeHus" ' https://m.edsoo.ru/ff0a9e14

13 CormpoTuBiieHre MTPOBOTHUKA. Y ACTEHOE Bu6suorexa [JOK

COTPOTHBIICHHC BCLIECTEA https://m.edso0.ru/ff0aa738
JlaGoparopnast pabota "3aBUCUMOCTb
" JIEKTPHYECKOTO COTIPOTHUBIICHHS . Bu6miorexa [OK
TIPOBOZHHKA OT €0 JUMHEL, ILIOINanH https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEUeHUsI U MaTepuana”
45 3akon OMa s y9acTka [enu bubmoreka [IOK
https://m.edsoo.ru/ff0aad4a
Jlaboparophas pabota "HccienoBanue
46 3aBHCUMOCTH CHIIBI TOKa, HIYIIETrO uepes3 1 bubmorexa HOK

PE3UCTOP, OT COMMPOTUBIICHUSA PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaIpsHKeHUs Ha pe3uctope”

IlocnenoBarenbHOE U napauiCjibHOC

47 COCJIMHEHHUSI TPOBOTHHKOB
Jlaboparophas padota "IIpoBepka
NpaBuIIa CIIOKEHHS HANPsDKEHUH TpU BuGmiorexa LIOK
48
HOCHCHOBanHBHOM COCHIUHCHMH ABYX https://m.edsoo.ru/ff0aaas8
pE3UCTOpOB
Jlaboparopnas padota "IIpoBepka
49 npaByIa JJIsl CHJIBI TOKA TPH bu6mmoreka [IOK
HapajuIeIbHOM COCIMHEHHN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
Penienue 3a1a4 Ha MpUMEHEHHE 3aKOHA
50 Owma Juts pa3arYHOTrO COeTUHEHMUS bu6mmoreka [IOK
MIPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIIHOCTH JEKTPHUUYECKOTO Bu6mmorexa [OK
51 -
Toka. 3akon Jlxoyas-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparophas pabota "OnpeneneHue
52 pabOoThl U MOIIHOCTH DJIEKTPUIECKOTO bubmnoreka [IOK
TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpuyecKre ey 1 MoTpeduTenu
53 9JIEKTPUYECKOH Hepruu B ObITy. KopoTkoe bubnnorexa [IOK
3aMbIKaHHE https://m.edsoo.ru/ff0ab660
[loxroroBka K KOHTPOJILHON paboTe Mo
” TeMe "DIeKTPUUECKUE 3aps/Ibl. Bu6mmorexa [IOK

3apspKeHHbIE Tella U UX B3aUMOAEHCTBUAL.
ITocTosHHBIN AEeKTpUYECKUil TOK"

https://m.edsoo.ru/ff0abd2c
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KonTpoabHas padorta o teme
"JyekTpHYecKHUe 3apsaabl. 3apsKeHHbIe

bubmuorexa [JOK

55 i
redaa W HX B3AUMONCHCTBIA. https://m.edso0.ru/ff0abead
IlocTosAHHBIN 3JIeKTPUYECKH I TOK"
ITocTossHHBIE MarHUTHI.
56 B3anmMozeiicTBUE TOCTOSIHHBIX MarHUTOB.
= " 4
- Ypok I/ICCHG[IOB&HI/ICH N3yuenue nonei . Bu6miorexa [OK
TOCTOAHHBIX MATHHTOR https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarHuTHoOE moiie
58 3eMiIM ¥ €ro 3HAUEHHUE IS )KU3HU Ha bubmuorexa [JOK
3emie https://m.edsoo.ru/ff0acOba
- OneIT Opcrena. MarHuTHOE 1MOJe Bu6miorexa IOK
PICKTPHHECKOTO TOKa https://m.edsoo.ru/ff0acld2
[IpuMmeHeHne 37IeKTPOMArHuTOB B
50 IIC/;(HI/IKC. Ha60vpaTopHaﬂ pabota 05 Bu6nuorexa LIOK
3y4eHHE ACWCTBUS MarHUTHOTO TIOJIST Ha . https://m.edsoo.ru/ff0ac74a
MIPOBOJHUK C TOKOM"
Jle¥icTBe MarHUTHOTO TIOJIST HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTaTENb
MOCTOSTHHOT O TOKa. Mcrnonb3oBanue
61 JJIEKTPOBHUTATENEH B TEXHUUECKUX bubmuorexa [JOK
YCTPOWCTBAX U Ha TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86¢c
Jlaboparophas pabdora "KoHcTpynpoBanue
1 U3yueHne paboThl ANEKTPOABUTaTENS"
62 Onsitel @apanes. SBnenue

3JIEKTPOMArHUTHOM MHAYKIUU. [IpaBuiio
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Jlenna.

Onekrporeneparop. CriocoObt
MOJYYCHUS DNEKTPHYECKON SHEPTHU.

63 DIEeKTPOCTaHIIMHU HA BO30OHOBIISIEMBIX 1
HCTOYHHKAX YHEPTUU
IToaroTroBka K KOHTPOIKHON paboTe MO
64 TeMe "DNeKTpUYeCKUe U MarHUTHBIE 1
SIBIICHUS"
IIpome:kyTOouHas aTTecTaALUS.
65 HTorosasi KOHTpOIbHAs1 padoTa 10 TeMe 1 bub6nmnorexa IIOK
"DJIeKTPUYCCKHUE ¥ MArHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 Pa60T"a ¢ TekcTamu 1o Teme "TernsoBsie . Bubmiorexa [IOK
ABIICHHA https://m.edsoo.ru/ff0acc5e
- ) Pabora ¢ T?KCTaMI/I o TCM? ) . Bu6moTexa [IOK
TIoCTOAHHbIH SMEKTPUIECKM TOK https://m.edsoo.ru/ff0acdc6
Pabora c Tekctamu 1o Teme
68 "MarHuTHbI€ ABJIECHUS" 1
OBILIEE KOJIMYECTBO YACOB IT1O 68 145

[TPOT'PAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
MexaHnunueckoe OBMKEHUE.
1 MarepuanibHas TOUKa 1
Cucrema orcuera. OTHOCUTEIHEHOCTh BuGmorexa [IOK
2 1
MEXAHUHICCKOTO JIBIKCHHA https://m.edsoo.ru/ff0ad474
PaBHOMepHOE NpsAMOIUHEITHOE Bu6muorexa [JOK
3 1
JIBIRCHAC https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE IPSIMOJIMHENHOE
nBrkerne. CpeqHsst 1 MTHOBEHHAs
4 CKOPOCTb TeJia IPH HEPABHOMEPHOM 1
JIBHDKCHHH.
VYckopenue. PaBHOyCKOpeHHOE Bu6muorexa [JOK
5 i 1
MPAMOTMHCHHOT ABIDKCHHIC. https://m.edsoo.ru/ff0ad8d4
VYckopenue. PaBHOycKOpeHHOE
6 NPAMOJIMHENHOE JIBM)KEHUE. 1
JlaboparopHas pabota "OnpenerneHue
7 YCKOpEHMS TeJa IPH paBHOYCKOPEHHOM 1 1 bubanoreka IIOK
JIBIOKEHHUH 10 HAKJIOHHON ITUI0CKOCTH" https://m.edsoo.ru/ff0adb18
BxoaHasi KoHTpoJIbHAsI pa6oTa.
8 CBobOoaHoe nanenue tei. OnwiThl ["anuies 1 1
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PaBHOMEpHOE NBMXKEHHE TIO
okpyxHocTu. Ilepron u yactora

bubnunorexa LIOK

9 obpameny. Jlunelinas u yriosas https://m.edsoo.ru/ff0ae176
CKOpPOCTH
10 LleHTpOCTpEMHUTENEHOE YCKOPEHHE
11 [lepesrit 3akoH HproTOHA. bubanoreka LIOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3axon HetoToHa. bubnnorexa [IOK
https://m.edsoo.ru/ff0ae72a
Tpertnii 3akoH Herotona. [Ipunnun Bu6miorexa [JOK
13
CYNCPHOSHIHIH CHIT. https://m.edso0.ru/ff0ae982
Pemenue 3aa4 Ha IPUMEHEHUE 3aKOHOB BuGmnorexa [[OK
14
HerotoHa https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka bubanoreka IIOK
https://m.edsoo.ru/ffOaeca?
Pemenne 3amau no teme «Cuna
16 YIPYTOCTH
Jlaboparophas pabora «OnpeneneHue Bu6miorexa [TOK
17
KECTKOCTH TPYKHHBD https://m.edsoo.ru/ff0aee28
Cuna TpeHHS: CUJIa TPEHHUS CKOJBKEHHS, Bu6miorexa [IOK
18 CHUIa TPCHHA HIOKOA, PYTHC BUJLL TPCHHA. https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuiia TpeHUS» bubnuorexa [IOK
https://m.edsoo.ru/ff0afa26
JlaGopartophas pabota "OnpeneneHue Bu6miorexa [JOK
20

ko3 puImeHTa TpEHUS CKONBKCHIS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
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

Pemenue 3amau mo temMe "3aK0HBI

bubnunorexa LIOK

21 "

Hetorona. Cuna ynpyroctu. Cuna TpeHus https://m.edsoo.ru/ff0afbse
Cuna TsHKeCTH 1 3aKOH BCEMHUPHOTO

22 TArOTEHHS. Y CKOPEHHE CBOOOIHOTO bubnuorexa [IOK

najaenus https://m.edsoo.ru/ff0af044
Ypok-koHbpepeHnius " [IBikeHne miaHeT

23 Bokpyr Comnxua. "

” Pemenue 3amad no teme CI/IJ"I'a TSDKECTH Bu6miorexa [JOK
11 3AKOH BCCMHUPHOTO TATOTCHHIA https://m.edso0.ru/ff0af5f8

- IIepBas kocMHuUecKast CKOPOCTb. Bu6imotexa [IOK
Hesecomocts u neperpysici https://m.edso0.ru/ff0af33c

PaBHOBeCcHe MaTepuanbHOM TOUKH.

26 A(?‘COJHOTHO TBEpIOC TeJIE). Pa]iHOBeCI/Ie BuGmnorexa [[OK
TBEPAOTO TEa € SAKPCILICHHOU OCBIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTr

PaBHOBecHe MaTepuaaIbHONW TOUYKH.
AbcomtoTHO TBEp0€ Teno. PaBHOBeCHe

27 TBEPJOTO TeJIA C 3aKPEIVIEHHOW OCBIO
BpaiieHus. MomeHt cuibl. LleHTp TshkecTn

28 Pemenne 33[[?.‘1 1o Teme "MOMEHT CHITBL. BuGamorexa [IOK
Hentp Tsvicectn https://m.eds00.ru/ff0b02b4

[ToaroroBka Kk KOHTPOILHON paboOTE MO

29 TeMe "MexaHHUEeCKOE IBHKEHHE. bu6morexa IIOK
Bsanmoneiicteue Ten" https://m.edsoo.ru/ffOb0408

30 KouTtposibHasi pagoTa mo teme bubmuorexa [{OK
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"MexaHH4YecKoe ABHKEHHE.
B3aumopeiicTBue Tea'"

Nmnynec tena. MI3MeHeHne uMityibca.

https://m.edsoo.ru/ffOb06ec

31 Nmnynbsc cuibl. 3aKOH COXpaHEHUs bubanorexa LHOK
UMITYJIbCA. https://m.edsoo.ru/ffOb07fa
Pemenue 3agad mo teme "3akoH Bu6muorexa [JOK
32 COXPAHEHMS HMITYJIhCa" https://m.edso0.ru/ff0b096c
Ypok-koHbpepeHnius "PeakTuBHOE
33 nBmxenue"
34 Mexanudeckas paboTa ¥ MOIIHOCTD bubmmoreka [JOK
https://m.edsoo.ru/ff0b0a84
PaboTa cuitel TSKECTH, CHITBI YIIPYTOCTH BuGmnorexa [[OK
35 1 CHIIBL TperuA https://m.edso0.ru/ff0b0db8
JlaGoparophas pabora «OnpeneneHue
paboThI CHITBI TPEHUSI ITPH PABHOMEPHOM
36 JBIDKEHHH TeJla [0 TOPU30HTAIBHOM
MTOBEPXHOCTH
CBs13b HEPTUM U paboTHI.
[loreHumanbHas sHEPryus Tea, NOJHITOTO
37 HaJI TOBEPXHOCTHIO 3eMiH. [loTeHInanbHas
SHEPTHUs CKATOU NPYy>KUHBI
Kunernueckas sneprus. Teopema o Bu6moreka [[OK
38 KMHETHUCCKOH SHEprin https://m.eds00.ru/ff0b0c32
3aKOH COXpaHEHHs MEXaHUYECKOMH
39

SHEPTHH.
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JlaGoparopHas pabora «3yuenue

40 bubnunorexa LIOK
JAKOHA COXPRHCHIA Sepriny https://m.edsoo.ru/ff0b12fe
41 IosyromoBasi KOHTPOJILHAasE padoTa. bubnnorexa [IOK
https://m.edsoo.ru/ff0b1858
KonebarensHoe npuxenne. OCHOBHbIE
XapaKTePUCTHKH KOJICOaHHIA: IEPUO/I,
42 4acToTa, aMIUTUTY/Aa. 3aTyXarolue bubnnoreka [JOK
Kosiebanust. BeiHy X IeHHBIC KOICOaHHsI. https://m.edsoo.ru/ff0b20f0
Pesonanc
MareMaTHYeCKUNA U IPYKUHHBIA
43 MasITHUKA
Ypoxk-uccnenoranue « MUccienopanue
44 3aBUCHMOCTH TI€pUO/Ia KoJaeOaHuit bubnnoreka [JOK
NPY>KMHHOTO MasiTHHKA OT MacChl IPy3a. » https://m.edsoo.ru/ff0b197a
IIpeBpamienue s3uepruu npu
45 MEXaHHYECKHX KOJICOaHHIX
JlaboparopHast pabora «Onpeienenue
46 YaCTOTHI U TIEPHO/Ia KOJIeOaHH it bubnuoreka [{OK
NPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
JlaboparopHas padora «I[IpoBepka
47 HE3aBUCUMOCTH TIEpHO/Ia KOJIEOaHUH Ipy3a, bu6morexa LIOK
MO/IBEIICHHOTO K HUTH, OT MACChI IPy3a» https://m.edsoo.ru/ff0b197a
Mexanndeckue BoHBI. CBOWCTBA
b K
48 MeXaHuYeCKuX BOJH. [IpojonbHbie n nommorexa [0

MOIMCPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI 1

https://m.edsoo.ru/ffOb21fe
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CKOpPOCTH eé pacnupoCTpaHCHUA.

VYpoxk-koHpepennus "MexaHndeckue
BOJIHBI B TBEpOM Tene. CelicMuyeckue

49
BOJHBI"
3ByK. 'poMKOCTB 3BYKa U BBICOTa TOHA.
50 Otpaxenne 3Byka. MHppa3Byk u
yIBTPa3BYK.
Ypok-uccrnenopanne "HabmoaeHne
51 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA TOHA.
52 AKyCTHYECKHIA PE30HAHC
_ "
£3 VYpoxk-koHpepeHuus yJ‘ILTpa3]?'}’K u Bu6moreka [[OK
MH(PA3BYK B IPUPOIC 1 TCXHHKC https://m.edsoo.ru/ff0b23ca
[ToxroroBka K KOHTPOIBHON paboTe IO
Teme "3aKOHbI COXpaHeHHs. MexaHudecKue Bubmmoreka [TOK
54
KoJIe0aHHs ¥ BOJIHBI" https://m.edsoo.ru/ff0b25f0
KonTpoabnas padora mo teme
55 "3aKkoHbI cOXpaHeHus. MexaHu4YecKue
KO0J1e0aHHUA U BOJIHBI"
56 DJIeKTpOMarHuTHOE TOJIE. BuGamorexa [IOK
DICKTPOMATHHTHBIC BOJHEI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31€KTPOMarHUTHBIX BOJIH
58 Vpok-koupepennus "[kana bubmuorexa [{OK

OJICKTPOMArdHUTHBIX BOJIH. Hcnons3oBanue

https://m.edsoo.ru/ffOb2fe6
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SJIEKTPOMATHUTHBIX BOJIH JIJIS1 COTOBOM
cBs3u"

Ypok-uccrnenopanue "V3ydeHne CBOWCTB

59 AIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO bubmmoreka [JOK
MOOUIBLHOTO Tenedona" https://m.edsoo.ru/ffOb2c6c
Pemienne 3agau Ha onpeseneHue
60 Y9aCTOTHI U JUTHHBI 3JIEKTPOMATHUTHOM
BOJIHBI
DIeKTpOMarHUTHAsI IPUPOJIA CBETA.
61 CkopocTh cBeTa. BomHoBbIE CBOMCTBA bubnuoreka [{OK
cBeTa https://m.edso00.ru/ff0b31d0
JlyueBasg mojziens cBeta. MicTouHuKH
62 ceera. [IpsiMOIIHHEHHOE pacpoCcTpaHeHHE bubnuorexa [IOK
ceeta. 3armenus Connua u JIyHs https://m.edsoo.ru/ff0b3658
6 ; Otpaxenue cBeta. [1mockoe 3epkaio. BuGmnorexa [[OK
AKOH OTPBICHIA CBETA. https://m.edsoo.ru/ff0b38c4
64 [Ipenmomnenue ceera. 3akoH Bu6miorexa I[OK
TPETTOMIICHHA cBeTa https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTPAXKCHHE CBETA.
65 Hcnonb30BaHue MOJIHOTO BHYTPEHHETO bu6mmorexa IIOK
OTpaKEHUs B ONTUYECKMX CBETOBOAX https://m.edsoo.ru/ffOb3c5c
JlaGoparopnas padora "HccienoBanue
3aBHCHMOCTH YTJIa MIPEIIOMIICHUSI
66

CBCTOBOI'O JIy4a OT yrJjia nmaJacHus Ha

nn

rpaHuIEe "BO3AYX-CTEKIIO
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VYpoxk-koHpepenuus "Vcnonb3oBanue

67 MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBS3b"
68 Jlunza. Xon jiydeil B IMH3E Bu6muotexa [JOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300paXkeHNH B JIMH3aX bubmuorexa [IOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "OnpeneneHue
70 (OKYCHOTO pacCTOSHHUS ¥ ONTUYECKOM Bbu6mmoteka LJOK
CHJIBI COOMpArOIIeit THH3bI" https://m.edsoo.ru/ff0b4206
Ypok-koHbpeperius "OnTuaeckas
71 cucrtema oToanmnapara, MUKPOCKOIa U bu6nmorexa LIOK
Teseckomna." https://m.edsoo.ru/ff0cOa7e
. ; I'ma3 xak onTHyeckas cucrema. Bu6miorexa LIOK
JI30PYKOCTE 1 AATBHOOPKOCTE. https://m.edsoo.ru/ff0b4684
VYpoxk-koHbpeperuus "ledexTrl 3peHusl.
73 Kak coxpanuts 3penue”
Paznoxenue Genoro cBeta B CIIEKTP.
74 Omneitel Hetorona. Crnoxenne bubnuoteka [JOK
CIIEKTPAJIbHBIX IIBETOB. Jlucmepcust cBera https://m.edsoo.ru/ffOc0f4c
JlaGopatophas padota "ONbITHI 110
75 Pa3NoKEHHUIO OEeNIoro CBEeTa B CIEKTP U Bu6miorexa LIOK
BOCHPHATHIO IBETA HPEAMETOB TPH HX https://m.edsoo.ru/ff0c0e2a
HaOJI0IeHUH Yepe3 LBETOBbIe QMIBTPHI"
76 Ypok-npakTukyM "BoaHOBBIE cBOMCTBa

CBeTa: aucnepcus, HHTepepeHIus 1
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mudpaxus”

OmneiTel Pesepdopna u nnanerapHas

77 bubnunoreka LIOK
MOACTL aToMa https://m.edsoo.ru/ffoc12a8
78 Mogens atroma bopa
HcnyckaHue ¥ TOTJIOIICHUE CBETa BubGmorexa [TOK
79 i
atomoM. KBaHTbl. JInHEeHUaThIe CIEKTPHI https://m.edso0.ru/ffoc144c
80 OKOHTpOJIBHaH pa6ora o Teme Bubmmorexa [IOK
«InTHKAY. https://m.edsoo.ru/ff0c1550
Ypok-npaktukyMm "Habmronenne
81 CIEKTPOB UCIyCKaHus". PaoaKTUBHOCTb. bubnnoreka [IOK
Aubda, 6eta- u raMMa-u3ITydeHHs. https://m.edsoo.ru/ff0c1672
- Crpoenue aromHoro siapa. Hykinonnas Bu6morexa [JOK
MoAeIb https://m.edsoo.ru/ff0c18ac
. PaauroakTHBHBIC TIPEBPAIIICHUS. BuGuorexa [IOK
Hsoromst https://m.edsoo.ru/ff0clal4
Pewenue 3anay no teme: Bu6soreka [OK
84 n n
Paj10aKTHBHAIC NPCBPAIICHI https://m.edsoo.ru/ff0c1bda
85 [epron mosrypacnaja aTOMHBIX S7IED.
VYpoxk-koHpepennus "PagroakTHBHbIC
86 W3ITy4YEHUs B IPUPOJIE, METULIMHE, bubanoreka IIOK
Texuuke" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakun. 3aKOHBI COXPaHEHHUS Bubmmorexa [IOK

https://m.edsoo.ru/ff0c1c58
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3apsA0BOIro0 1 MaCCOBOI'O YHCECJI

88

3Hepr U CBA3HU aTOMHBIX A0€P. CBs13b
MAacCCBhI 1 DOHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

Pemenue 3anau no teme "Anepueie
peakuun"

Peakiuu cuHTe3a U JCTICHUS SIIED.
Ucrounnku saeprun ConHIa U 3BE3]T

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHbpepeHuus " nepHast
SHepreTuka. [[eicTBus paaiuoaKTUBHBIX
M3ITy4eHUH Ha )KUBbIE OPTaHU3MBI"

92

93

[ToaroroBka K KOHTPOIBHON paboTe MO
TeMe "DIIEKTPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHEIE BOJMHBEL. KBaHTOBBIE
SBIICHUSA"

HToroBas koHTpoabHasi padoTa 1o
TeMe "DIeKTPOMarHuTHOE ToJIE.
OneKTpoMarHuTHeIE BOIHBI. KBaHTOBBIE
SIBJICHHST"

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c223e

94

95

[ToBTOpeHwue, o6o0IICHNE.
JlaGopatopHsie paboTHI 110 Kypcy
"B3aumonericteue ten"

[loBTropenue, o600menue. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3314 110 TEMe
"TermoBsIe TIpoIIecCh”

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[loBTopenue, o600menue. Pemenue

bubnunoreka LIOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyYeTHBIX U KAYECTBEHHBIX 3a]1a4 110 TEME
"KIIJl TemnoBbIxX ABUTaTECH"

[ToBTOpenue, 06o6menne. Pemenmne

https://m.edsoo.ru/ff0c2a22

97 pacueTHBIX M KaYeCTBEHHBIX 3324 10 TeMe 1 bubmmnorexa LIOK
"KIIJ] 2;1eKTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenwue, o6o0IICHNE.
08 JlaGopatopHbie paboThI 110 KypCy 1 1 Bbu6mmoteka [JOK
"CBeToBbIC siBJICHHSA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenwue, o606menne. Padora ¢
99 TEKCTaMH 10 TeMe "3aKOHbI COXPAHEHHUS B 1 bubnuoreka [IOK
MexaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpEHME, 06'(')6IHGHI/IG. Pabota c ) . Bu6uorexa IJOK
TekcTamu 1o TeMe "KoneOaHus U BOJHBI hitps://m.eds0o.ru/ff0c2e82
L1 [loBTOpeHwme, 06?6meHHe. Pabota c ) . Bu6miorexa LIOK
TekcTamu 1o TeMe "CBeTOBbIC SIBICHUS https://m.eds00.ru/ff0c3044
[ToBTOpenue, 0606mmenue. Padora ¢
102 TekcTamu 1o teme "KBaHToBas U sipepHas 1
¢nznka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






