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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIUMXCS M OPTraHU3ALMI0 H3YYCHHS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yYHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEKIIPEIMETHBIC CBS3U €CTECTBCHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejjiaraeT NpuMEpHy0 MOoCIe0BaTeIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMmbl IO Y4EOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YIECOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KaT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomMuend u (U3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYHO KapTHUHYy MHpa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 TiaBHBIX 337a4 (PU3MUEeCKOTo O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOINIMMU KOMIIETEHTHOCTSIMHM, XapaKTEePU3YIOUIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JTI0OKa3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTtenpHBIX opraHusauusax Poccuiickoit @enepanuu, peaau3yrOIIUX



OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccuiickoii @enepanuu (poTokosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpPEeMJIeHHS OOydYalomuXcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KakK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKHU;
(GopMUpOBaHKE TPEJICTABICHUA O POJM (UMKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JIUCKPETHOM CTPOCHHWH  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DM3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHINX pacuy€THBIX 3aJad ¢
UCTIONB30BaHUEM (PU3UYECKHX MOJENel, TBOPYECKHMX H MPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIEH (PU3MUECKOTO COJAEPKAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B Heneno).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpPHBIX PabOT M OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpearaeMbplX B pamKax
OCHOBHOTO roCyJapCTBEHHOTO IK3aMeHa o dusuxke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenune Qu3nmdeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIO/IEHUE, TMOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUSL.

2. Dusnueckue npuOOPsl U MPOLEaypa NPAMbIX U3MEPEHUI aHAJIIOTOBBIM H

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSTHUN.
3. MN3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeIaA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumomeiicTBue dacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBieHUi,  OOBACHAIOIIMXCA ~ HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOAOM PSAOB (C  HCIONB30BaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuila Kak XapakTepucTUKa B3auMozeicTBus Tenl. Cuina ynpyrocTd M 3aKoH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpYyrux Itanerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTBytomas cui. Cuila TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO JBUKEHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIAPUKA B HKUAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenue. CriocoObl yMEHBIIICHHS U YBEJIMUEHUs AaBieHus. JlapneHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, Temneparypsl. llepemaua naBineHus
TBEPABIMUA TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha IOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCThH BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCJOBHME IUIaBaHUs TeJ: IJIABAHWE WJIU MOTPYKEHHE TENl B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIKOCTH.

Jlabopamopuwvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH Ha TEIO
B KHUJKOCTH, OT MacChl Teja.

4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [lpumeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.
8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTBa. Macca u pasmepsl aTOMOB M MOJEKYJ. OINBITEI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. TEIIOBOE PACIIMPEHNE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJenbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenne. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ temmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHHS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.
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Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysun.

HaOmnroieHue sIBJICHUI CMauMBaHUs M KaIWUIAPHBIX SBJICHUM.
HaOmnroieHre TeII0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Tra3a NMPH M3MCHCHHHM 00bEMa W HArpeBaHUU WIIN
OXJIQXKICHHH.

[IpaBuia U3MEpEHUS TEMIIEPATYPHhI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHEIITHUMHE CHJIaAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTossHCTBa TeMIEPATYPhI PH TJIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KHIAKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUS W OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPATyPhI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Tertonepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanre sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWUM XOJIOTHOW M
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJTHHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MUIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa sieKkTpuyuecKux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHimn
CYIIEPIIO3ULIMH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKAa.
M cTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. ¥YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapauieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIHOCTH dJeKTpuueckoro Toka. 3akoH J[xoymns—JleHna.
DnexkTpudecKre Henu U MOTpeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYCHUE JJIS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMH. [TpaBumno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JIEUCTBUE NEKTPOCKOIIA.
DJIEeKTPOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIE€H MOCTOSTHHBIX MAarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMNpAaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBHUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JTURJIEKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBJIICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [Js CUJIbl TOKa MPU MAPAIUICTBHOM COCIMHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YE€PE3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00OBbEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanue AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITEL, JIE€MOHCTPUPYIOLIME 33aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJICKTPOMArHUTHOW HMHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBmkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHHOe nBrokeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproTona. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbCe cuiibl. 3aKOH COXPAHEHHMS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cWil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHue TyTed W TPAEKTOpPUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEHOTO IBUKECHMUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHMSI TeJla OT MAacChl TeJla U JICMCTBYIOIIEH HA HETO
CHJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUM TEJL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHre UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HabGmronenne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUU MPU JIBUKECHUU TEJIa MO I€MCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kKodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TP MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue — koineOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa TOoHa. OTpakeHue 3Byka. WH(pa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuwie pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.

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

3. HccnenoBanue 3aBUCMMOCTH NEpro/a KOleOaHUM MOABEIIEHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl TIpy3a, MOJBEIICEHHOTO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  TepuoAa  KojebaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMArHuTHbIX BOJH. lllkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBA
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atmenus Connua u JIynsl. Otpaxenue cera. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[IpenomneHue cBeTa. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lcCronb30BaHUWE TMOJHOTO BHYTPEHHETO OTPaXEHHS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenune n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparoreit JInH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jyya OT yria
NaJICHUs.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilomydenue n3006paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue U MOrolIeHne cBeta aroMoM. KBaHThI. JIMHEHYaThle CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro szxpa. HM3oromsl. PaanoaxTrnBHBIE
npeBpaieHus. [lepron nonxypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MAacChl W JHEpruu. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUUW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnromeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTMBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000mIeHWS TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYCHUHU BCEro Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpABIINX ATOT Y4EOHBII peAMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (hU3HUECKUE
ABJICHHS, TPUMEHSS TMOJYyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIM XapaKkTep JAHHOTO pas3fielia pealu3yercs
3a cu€T TOro, 4To OOYyYalolIWecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMU pacrno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyucIie 151 IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE Ba)KHBIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BAaHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJOB
HHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

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

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSIBIICHHE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IMPUHLHUIIOB B JESITEIBHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEWILIEW COCTaBIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHHM MNPAKTUYECKHX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM 4HUCIE M (PUIUUECKHUX
3HAHUI;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAalMsS Ha NMpUMEHEHHE (U3MYECKUX 3HAHMW JJIs pelIeHMs 3a1ad B
o0JacTh OKpy’Karolleld Cpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e — OCO3HaHME TIJI00ATBHOIO XapaKTepa HKOJIOTMUECKHUX MpoOJieM U MyTel HuX
pelieHus;

e 8) aganTanMu K M3MEHAIOUIUMCH YCJIOBHSM COLHUAJBHON W NPHPOAHOM
cpeabl:

e — IMOTPEeOHOCTHh BO B3aWMOJACUCTBUM IIPU BBINOJIHEHUU HCCIECJOBAHUN U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e — TIOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e — OCO3HaHHE Ae(PUINUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEW B 00JIaCTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PUIMUECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUN;

e — OLEHKAa CBOMX JECWCTBUHA C YYETOM BIMSHHUS HA OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE IO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC HCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JeficTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJICICTBEHHBIE CBS3U MpPU M3YYCHUH (PUINUECKUX
SIBJICHMM U TMPOIIECCOB, JElaTh BBIBOJIBI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUEecKOu
3aaun (CpaBHEHHE HECKOJIbKUX BApHUAHTOB PEIEHUs, BHIOOp HamOoJiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITOJI30BATh BOIPOCKHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OTIBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS MJIH KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

IPUMEHSATH Pa3IU4YHbIE METO/bI, NTHCTPYMEHTHI U 3alpOChl IPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcCTaBIICHUs
uHQoOpMaMu W WIUIIOCTPUPOBATh pelIaeMble 3aJaydl  HECIOXKHBIMU
CXeMaMmHu, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpPIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABJISITh CBOM CYXIEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBITIOJHEHHOTO (PU3NYECKOTO OMbITA
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJB30BaTh  MNPEUMYLIECTBA  KOMAHIHOM U
WHIUBUYyAIbHOM paboThl MpPU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

NPUHUMATh 1IeJId COBMECTHOM JEesATEIbHOCTH, OPTraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpefeniaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUI0O WU KOOPJIWHHUPYS CBOM JEUCTBUS C JAPYTUMU
YjieHaMU KOMaH/Ibl;

OIICHUMBATh KAa4€CTBO CBOET0 BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHUsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AJITOPUTM PelIeHHus GU3MIECKON 3a1au UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh iaH €€ U3BMEeHEeHHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHsS])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
bu3MUeCKOro HMCCIAEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUI:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTUIl BEILIECTBA,
pPaBHOMEpPHOE  JIBI)KEHHE, HEPABHOMEPHOE  JBWKEHHE, HHepLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tepeqada JaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
rasamy, arMocepHoe JaBie€HHME, IUIABaHWE Tell, [peBpalleHus
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3MUecKoe SBICHHE,
pacmo3HaBaTh TNPOSBICHHE M3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHUpe, B TOM 4Yucie (U3HUECKHe SIBICHUS B TPUPOJIE:
OpUMEPHl ABMXKECHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs] B NPHUPOAEC U TEXHHUKE, BIHSIHUE
aTMoc(epHOTro JaBIeHHs Ha JKUBOW OpraHW3M, IUIaBaHHUE PBIO, pblYard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SBICHUS, UCIIOJIb3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUYO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass W TOTEHIMAlbHAsS JHEPTHUs), MPH OMHCAHWW TMPABUIHHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE SBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTHYECKHX IIAaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI1 pEUIeHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3ivyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBHI
IJIaBaHUs TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BHJIEC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO pPe3yJibTaTam
UCCIICTOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEjla, CHUJIAa TPEHHS CKOJIbKEHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWJa, JICWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTh TeNlo, KOA(DPUIIMEHT IMOJE3HOTO JEeUCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHONW WHCTPYKIIMH: TIPH
BBITIOJITHCHUH HW3MEPEHHH COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOU BEJIMYUHBI,

COOJTI0/IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ Jab0paTOPHBIM
000OpyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
MOAIIWITHAKK, YCTPOWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMET]P, BEICOTOMED, TOPIITHEBOIM HACOC, APEOMETP), UCTIOb3Ys 3HAHUS
O CBOMCTBaxX (pM3MUECKHX SBJICHHN M HEOOXOIUMbIe (PU3NUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEphl  (HAXoauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYECKUX 3HAHWUA B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM ¥ TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBON WIIM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAyYHO-TTOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHEeT, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIEIOBAHUWA, MNpPU 3TOM TIPAMOTHO HCIOJIb30BATh
U3YYCHHBIM TOHATUIHBIM anmapar Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHUIN paclpeneniTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHECHUEM IIJJaHA JCHUCTBHM, aJEKBAaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCSl YMEHUM:

HCIOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTALINYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTaTeb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3nuyath SBJICHUS (TEIUIOBOE pacHIMpeHHE M CXKaTHe, TeIruionepeaaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHNS, H3JIy4YEHHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3apsJIOB, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBUE MAarHuTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHAsI UHIAYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYCECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY’)KalolleM MHUpe, B TOM 4YHucjie (U3UYECKHUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKCHHWE M KaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAUIBI B mpupoje, uznydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBICHUS B aTrMocdepe, dJISKTPUUECCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHU;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHUS, UCIIOJIB3YSI
dbuznyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, yJeJIbHAd TEIUIOEMKOCTh BEUIECTBA, YJI€JIbHAsA TEIUIOTa



TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JACHCTBUS TEIIOBOU
MallIuHbI, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUECKHUM 3apsj,
CWJIa TOKa, JJEKTPUYECKOE HAINpPSIKEHUE, COMPOTUBIICHUE IPOBOJHUKA,
yACIbHOE  CONPOTHBJIEHUWE  BeIIEeCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOTr0 TOKa), TMpPU  ONHWCAHWUU MPABUIBHO TPAKTOBATh
(bu3MYeCKuil CMBICH MCHOJIb3yeMbIX BEJIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
M3YUYEHHBIX 3aBUCUMOCTEN (PUBNUECKUX BEIUYUH;

XapakTepu3oBaTh CBOWCTBA Tey, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHMS BEIIECTBA, MPUHLMNI CYNEPHO3ULMU MOJEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsjaa, 3akoH OMa I ydacTka LenH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYI0 (hOPMYJIMPOBKY 3aKOHA W 3alKChIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3MUYECKHE MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
1aroB ¢ Omnopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3ys 3aKOHbl H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlaud 3alKChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI  peIIeHHUs 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpPOOJEeMbl, KOTOpPbIE MOXHO PEHIUTh MPU TOMOIIU
(U3UYECKUX METOJIOB, HCIIOJB3Yysl ONMHCAaHUE HWCCIEIOBAHUS, BBIICIISThH
MpPOBEPSIEMOE  MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEI0BaHUs, €1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPaTyphbl KUAKOCTU U
iomaaun €€ TMOBEPXHOCTH, DJJEKTpU3alvs Tel W B3aUMOJICUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3YyaJiM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHMTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJIEKTPOJBUIATENS IOCTOSHHOTO TOKa): (POpPMYIMpPOBATH
IpOBEPsiIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOMU
BJIQKHOCTH BO3]lyXa, CWUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONAAW IOIEPEYHOrO
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEAOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TI'padUKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

NPOBOJIUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUMH (yHAesbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTHUBIEHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOW HHEPTuH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX



HEeneil ¢ mocneI0BaTeNbHbIM U MapaljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (PU3MUECKUX 3HAHUH B IOBCEIHEBHOU
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJCHUS B OKPY’KAIOLLEH CpEIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpAs
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o0o0mias MH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATh PE3YIbTaThl
MPOEKTHON WJIM KCCIEeNOBATENbCKOW ACSITENbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBIICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacTh4yeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIIBHO30PKOCTD,
CIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, ab(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



pa3nuuaTh SIBICHUSA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIXEHHE, CBOOOTHOE
najieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aMOJICHCTBHE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE ABMXEHHE (3aTyXarolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, TMPSMOJIMHEHHOE pacHpOCTpaHEHHE, OTPAKECHHE U TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioskeHne O0eNoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3IYyYEHUS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPUIUBBI U OTIUBHI, IBIKEHUE TuTaHeT COTHEUHOM CUCTEMBI, PEaKTHBHOE
JBMKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,
3eMJICTPSACEHNE, CEUCMUYECKHE BOJHBI, I[yHAMH, 05XO, IIBETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOrMUECKOe AECWCTBUE BUIMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJHOaKTHBHOE H3Iy4YCHHE
OPUPOJIHBIX MHHEPAJIOB, [EHCTBUE pPAJMOAKTUBHBIX W3JIy4YeHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOAMTH MPAKTUUYECKYIO 3a/Jauyy B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOICTBA T€N M (PU3NYCCKUE SIBICHUS, UCIIOIB3YS
¢usznyeckne BENWYHMHBI (CpeaHSIi W MTHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM [IBKEHUH, YCKOpPEHHE, MepeMelleHue, IMyTb, YIJoBas
CKOpOCTb, CHUJIa TPEHHUS, CWJIa YOPYTOCTH, CHJIA TSAXKECTH, YCKOPEHHUE
CBOOOMHOTO TAACHMS, BEC Tella, HUMIYIbC TeNa, WMITYJIbC CHIIBI,
MEXaHW4YecKas paboTa W MOIIMHOCTh, TOTEHIMATbHAS DHEPrus Tea,
MOJIHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUS CXKATOU
NPYXKWHBI, KUHETHYECKas DHEPTus, TOJHAsS MEXaHW4YecKas »JSHEepTus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKAa3aTelb MPEIOMIICHUS CPEbl), IPU OMUCAHUH
NPAaBUJILHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NMUECKUX BEIUUMH;
XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMH CHJI, TNPUHIUI OTHOCHTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMITYJbCa, 3aKOHBI OTPAKEHUSA U
NpEeJOMIICHHUS CBETA, 3aKOHBI COXPAaHEHH 3apsiIOBOTO U MaCCOBOT'O YHCEI
IpU SIIEPHBIX PEAKUUSAX, MPU TOM AaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHHE U3 2—3 JTOTHYECKUX
IIaroB € OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHU,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3adadd (OmUparmuecs Ha cuctemy u3  2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 33Jaud 3alHUCBIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINME WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3nUecKux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroTOHA, 3aKoHa
COXPaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEepuoaa KojeOaHWW MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
TUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOMparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OMpeaessis
CpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAaHMWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIOJIb30BAHUEM TPSMBIX HM3MEPEHHUN (3aBUCHMOCTb IyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yIJja MpeIoMJIEHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuos KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYecKass Cuja CcOoOMparollell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YIbTAThl C YIETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

COOJII0/1aTh MPpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ J1abopaTOPHBIM
000opy1I0BaHUEM;

paznuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI ACHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCHNONB3Yys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEHICHUH Yy4eOHO-TIPAKTHYECKUX 3a1ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPECIICHUsI JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BlIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOIMYHO TPECTABIATh PE3yNbTaThl IPOSKTHON MIIM UCCIEA0BATEIHCKOM
NESATENIbHOCTH, MpU 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTtudyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
1.1 o - 2
H3HKa © HayKa O npHpode https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HBHACCKHE BEIAMHbL https://m.edso00.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 1
CTpoeine pelecTsa https://m.edso0.ru/7f416194
99 JIBr>kKeHrEe U B3aUMOJICMCTBHUE YAaCTHI] 5 1 bubmuorexa [JOK
' BELIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHHIC COCTOARMA BetecTBa https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl
3.1 MexaHH4eCcKOe IBHKEHIE 3 bubmmorexa LOK

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

bubmuorexa [JOK

32 Mrepuuns, Macca, IIOTHOCTS 4 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.3 Cwia. B 14
. BHARLCI https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPIABIMU 3 bubnnoreka [JOK
' TeJIaMH, KUIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIeHre KAKOCTH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4. A
3 TMOC(epHOC AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 bu6mmoreka [IOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabota u mowHoCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 Hpoctere MexaHHIMEI > https://m.eds00.ru/7f416194
bu6mmoreka [JOK
: M 4
53 CXAHHHCCkas JHEPTI https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KosauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHHe pa3aejioB H TeM nudpoBbIe
Ne i/ P Konrpoasnbie | Ipakruueckue (upp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bu6mmoteka [IOK
11 CTpoeuue u CBOMCTBA BelecTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Ternoste mpoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnmnoreka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 2 1 7
OCTOSHIEI SICKIPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
23 MarHuTHEIE SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.4 4
IICKTPOMArHHTHAA HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

Koau4vecTBo yacoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4ueckue siBJICHUA
11 MexaHn4eCKOoe ABMXKCHHE U CITOCOOBI €ro 10 1 bubmnoreka IIOK
' OIMCaHUs https://m.edso00.ru/7f41a4a6
bubmnoreka IIOK
12 B i 20 1 3
SAIMOSIEHETBHC TeT https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 3
AKOMB! COXPArCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koj1e0aHusl U BOJTHBI
bu6nuorexa [IOK
2.1 MexaHnnyeckue Kojeoa 7 3
RAHHHACCRHC Roneham https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
2.2 M .3 8 1 3
CXAHITICCKNC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIEeKTPOMarHuTHOE TMOJe U 5 9 bubnmnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

4.1 3aKOHBI PacIpOCTPaHCHHS CBETA 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIuH3BI ¥ oNITHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmnoreka IIOK
5.1 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 9 bubmuoreka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpas3oBaTejibHbIE
padoThI padoThI
pecypchbl
®du3nka — HaykKa o IpUpoJie. 05.09
1 SBnenus npupoasl. BBoaHbIN 1 04'09
uncTpykKTax mo Th. '
06.09
2 dusnueckue sIBICHUs 1
05.09
3 DOu3nIeCcKue BETUYNHBI U UX 1 12.09
H3MEpEHUe 11.09
VYpok-uccnenosanue "M3mepenne
4 TEeMIICpaTyphl IPU ITOMOIIHU 1 1 13.09
JKUJIKOCTHOT'O TEPMOMETPA U JaTYHKA 12.09
TeMmeparypbl"”
Meto/1bl Hay4HOr 0 TO3HAHUS.
5 Onucanue GpU3NUECKUX SBICHUH C 1 1909 bubmmorexa LIOK
N 18.09 https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJENEN
VYpok-uccnenosanue "lIposepka
6 TUIIOTE3BI: JAIBHOCTH NOJIETA LIAPUKA, 1 1 20.09
IIYIICHHOI'O TOPU30HTAIIEHO, TEM 19.09
OoJpIIie, YeM OoJIbIle BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
7 OKa3bIBAIOIIHE JUCKPETHOE 1 26.09 bubmmorexa [JOK
A HHe ANCKp 25.09 https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

8 JIBrO>KeHUE YaCTHUII BEIICCTBA 27.09 bubmorexa LHIOK
HBei 26.09 https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI IO 03.10
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS 02'10
ra3oBy» ’
04.10
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
03.10
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O0001IEHNE 110 pa3aeny 10.10 bubnmnoreka HOK
«IlepBoHauagbHbBIC CBEACHUS O 09.10 https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIICCTBA
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpPHOE 1 HEPABHOMEPHOE 11.10 bubnmorexa HOK
p p p 10.10 https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
17.10 bu6nuorexa [IOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p A H p 16.10 https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA 18.10 bubnnorexa LIOK
yr P ! 17.10 https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa 24.10 bubmuorexa [IOK
WHEPTHOCTH TET 23.10 https://m.edsoo.ru/ff0a0c10
16 IImotHOCTE BelecTBa. Pacuer Maccel 25.10 bubnunorexa LIOK
1 00beMa TeJla O €ro IIOTHOCTH 24.10 https://m.edsoo.ru/ff0a0fee
17 JIaGoparopHas pabota «Omnpenenenue 07.11
IIJIOTHOCTU TBEPAOTO TEIIA» 06.11
Kontponbnas padota 1 mo teme:
18 "MexaHnuecKoe IBUKeHue. Macca 08.11 bubmmorexa TTOK
) 07.11 https://m.edsoo.ru/ff0al23c

tena. [TmoTHOCTE BemecTBa'



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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 xak XxapakTepuCTHKa

14.11

19 B3aumojercTBus ten. Cuia 13.11
ynpyroctu. 3akoH ['yka '
JlaboparopHas padora «/3yuenue
20 3aBUCUMOCTU PaCTSKCHUSA 15.11
(medopmanun) NpyKHUHBI OT 14.11
MPUIIOKEHHOMN CHITBD»
21.11
21 SIBnenue Tarorenus. Cuiia TSHKECTH
20.11
CBsi3b MEX]Ty CUJION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemnienue 2211 bubmorexa HOK
e ' | 21.11 https://m.edsoo.ru/ff0a1778
3a1a4 1mo remMe "Cuia TsHKeCTH
93 Cuia TshKeCTH Ha APYTHX MJIaHeTaX. 28.11 bubnuotexa [JOK
OU3NYECKUE XAPAKTEPUCTHKHU TUIAHET 27.11 https://m.edsoo.ru/ff0a1502
29.11 bubanoreka LIOK
24 Wsmepenne cui. JluHaMOMeET
p A p 28.11 https://m.edsoo.ru/ff0al8cc
05.12 bubanoreka LIOK
25 Bec Tema. HeBecomocTh
04.12 https://m.edsoo.ru/ff0al1778
CroxeHne IByX CHJI, HalIpaBJIEHHBIX
26 0 OO nﬂﬂi’;ﬁ p 06.12 but6mmorekxa [IOK
g N p ' 05.12 https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemenne 3amau mo teme 12.12
"PaBHonelicTByromas cui" 11.12
28 Cuna tpenus u €€ Buabl. TpeHue B 13.12 bubnuotexa [JOK
MIPUPOJIE U TEXHUKE 12.12 https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHas pabota «3ydeHue 19.12 bubnmoreka [JOK
18.12 https://m.edsoo.ru/ff0alcc8

3aBUCHUMOCTH CHUJIbI TPCHHUA



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

CKOJIBKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS

MMOBEPXHOCTEI»
30 Pemenue 3apau Ha onpeneneHue 20.12
PaBHOJCHCTBYIOIIEH CUIIbI 19.12
Pemenne 3agau mo Temam: «Bec
31 tenay, «['padpudeckoe n3odpaxkenue 26.12 bu6nuoreka [JOK
cuny, «Cunbly, «PaBHOIEMCTBYOIIAS 25.12 https://m.edsoo.ru/ff0alde0
CHIT»
32 KoHntposbHas padota 2 1o Temam: 27.12
«Cuia". "PaBHozelcTBYIOLIAs CUIT 26.12
33 JaBnenue. CriocoObl yMEHbBILICHUS U 09.01 bubmuorexa [JOK
YBEJINYEHUS JaBICHUS ' https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh
34 JaBIIEHUS Ta3a oT 00bEMa 10.01 bubmorexa IIOK
’ ' https://m.edso00.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBiaeHUS TBEPIABIMU
35 TeJII;MH JKUJIKOCTSIMH U Ir)asaMI/I 16.01 bubmmorexa [TOK
» UL ’ 15.01 https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHHE B ®KHUJKOCTH U Ta3e, 17.01 bubnuotexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIIBLI TSKECTHU 16.01 https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «J/laBnenue B 23.01 bubmuoreka [{OK
JKUJIKOCTH M Ta3e. 3akoH Ilackamsa» 22.01 https://m.edsoo.ru/ff0a2826
24.01 bubmuoreka [{OK
38 CooO1maromuecst CoCcyabl
HHarot e 23.01 https://m.edsoo.ru/ff0a2970
39 I'mapaBIuYecKuii Ipece 30.01 bubmorexa I[JOK
Ap p 29.01 https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
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

Manomerpsl. [lopuiaeBon

31.01

40
YKUJIKOCTHBIN HACcOC 30.01
41 ATmochepa 3eMiIH U IPUIKHBL € 06.02 bu6muoreka [IOK
CYILIECTBOBAHUS 05.02 https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe 07.02 bubmmoreka LIOK
JaBJICHUE 06.02 https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTo TaBICHUS. 13.02 bubmuoreka [IOK
Omneit Toppuuemu 12.02 https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM 14.02 bubmorexa HOK
A AYP 13.02 https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoun. AtmochepHoe 20.02 bubnuoreka [IOK
JABJICHUE HA PA3JIMYHBIX BBICOTAX 19.02 https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo teme " 21.02
ATtmocdepHoe naBieHue"” 20.02
JlelicTBue ®UIKOCTH U Ta3a HA
47 HOrPYKEHHOE B HUX TEJIO 27.02 bubmorexa LOK
Py ’ 26.02 https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JIaboparopHas pabota «OnpeneneHue
48 BBITAJIKMBAIOIICH CHUJIBI, 28.02 bubnunorexa LIOK
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE 27.02 https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB)
JIaGoparopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca 06.03 bubnunorexa LIOK
Teja B BOJIE OT 00bEMA MOTPYKEHHOM 05.03 https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YaCTH TEJIa»
50 [TnaBanue Ten 07.03 bubmuorexa [{OK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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

06.03 https://m.edsoo.ru/ff0a3a96
JIaboparopHast pabota

51 "KoHcTpynpoBaHnue apeomerpa win 1 13.03
KOHCTPYHUPOBAHUEC JIOAKHU U 12.03
onpezaeseHue e€ rpy30noabEMHOCTH"

Pemenue 3anau no remam: «llnaBanue

59 cynoB. BoznyxormnaBanuey, 14.03 bubnmnorexka HOK
«/laBneHue TBEpABIX TEN, KUIAKOCTEH 13.03 https://m.edsoo.ru/ff0a3654
Y Ta3oB»

Kontponbnas padota 3 o Teme 20.03
53 «/laBrneHue TBEpIBIX TEN, JKUIKOCTEH 19.03
Y Ta30B»
21.03 bu6anoreka LIOK
>4 Mexanmeckas pabora 20.03 https://m.edsoo.ru/ff0a3f82
03.04 bubanoreka LIOK

% MoutgocTs. EuHANE MOIIHOCTH 02.04 https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér 04.04

56 MOILHOCTH, Pa3BUBAEMOM NpU 1 03.04
noabEMe 1o jgecTHuue"

57 [Ipoctele MexaHu3MBI. Phryar. 10.04
PaBHOBecue cuil Ha pelyare 09.04
Prryaru B TexHuke, OBITY U IPUPOJIE.

58 JlabopaTopHas pabota 05 11.04 bubnuoteka [JOK
«MccnenoBanue yciioBHIl paBHOBECHS 10.04 https://m.edsoo.ru/ff0a478e
phIyara

59 Pemenne 3agay mo Teme «Y CIIOBUS 17.04 bubmoreka LIOK
paBHOBECHSI pblUara 16.04 https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3a96
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

KoaddutmenT monesnoro neicTBust

60 Mexanu3ma. Jlaboparopuas padota 05 18.04
«3mepenue KII/ nakinonHoM ' 17.04
IJIOCKOCTH

61 Pemenue 3agau o Teme "Pabora, 24.04 bubnunoreka LIOK
mMottHoctb, KIT/" 23.04 https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIusl.

62 Kunerndeckast u moTeHImaibHas 22.04 bubmorexa LOK

24.04 https://m.edsoo.ru/ff0a4252

SHEPTUs

63 3aKOH COXpaHEHUsI MEXaHUYECKOM 15.05 bubnmnoreka [HOK
SHEPIUU 14.05 https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPEIETICHHE

64 W3MEHEHUSI KHHETUYECKON U 1 16.05
MTOTEHIMATIbHON SHEPTUH IIPH 15.05
CKaTBHIBAHUHM TeJIa TI0 HAKIIOHHON
IJI0CKOCTH"

65 Kontponbnas pabota 4 o Teme 19.05
«PaboTta 1 MOIIHOCTb. DHEPIUsI» 16.05

66 PezepBHblit ypok. Pabota ¢ Tekctamu 20.05 bubmuorexa [IOK
o Teme "MexaHuyeckoe ABuxKeHue" 19.05 https://m.edsoo.ru/ff0adee6
PesepBHrlit ypok. Pabota ¢ Tekctamu

67 1o TeMe "/laBieHue TBEPABIX TeN, 22.05 bu6muoreka [JOK
J)KUIKOCcTel U ra3os" torosoe 21.05 https://m.edsoo.ru/ffOa4ffe
TECTUPOBAHUE.
PesepBHelit ypok. Pabora ¢ TekcTamu 23.05

68 o teme "Pa6ora. MOIIHOCT®. 22'05

Oneprus"



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTunyeckue
n/n Bcero u3yuyeHusi | oOpas3oBaTeiibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KHHETUYECKON TEOPUU U UX OMBITHBIC 1 02.09 bubnmnoreka [HOK
MOATBEPKICHUS. BBOAHBIN ' https://m.edsoo.ru/ff0a5256
HHCTpYyKTax 1o Th.

2 Macca u pazmep aTOMOB U MOJIEKYI 1 03.09
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUI BellecTBa 1 0.5 09.09 bubmorexa HOK

pa ' ' https://m.edsoo.ru/ff0a540e
BxonHoit KoHTpOTb
OObscHEHnE CBOMCTB TBEPAOTO,
YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI

4 ! P ° 1 10.09
BEIIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopun

bubanoreka LIOK
5 Kpucrannmueckue u amop@Hsie Tena 1 16.09
P pd https://m.edso0.ru/ff0a5800

6 CMaunBaHue U KanWUISIPHOCTb. 1 17.09 bu6muoreka [JOK
IToBepXHOCTHOE HaATsKEHUE ' https://m.edsoo.ru/ff0a5530

but6mmorexa [IOK

7 TenoBoe pacliupeHue u cxaTue 1 23.09

P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO

8 CKOPOCTBIO TETNIOBOTO JIBUKCHHS 1 24.09
YaCTHII

9 Buytpennss sueprusi. CriocoObl 1 30.09 bubnmoreka [JOK



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

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK

10 Buasl Teronepenaun 01.10
A pe https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
1 HCII0Ib30BAHUE TCIIOBEIX CBOMCTB 07.10 bubnunoreka LIOK
BEILECTB U MAaTEPHAJIOB B LIEISIX ' https://m.edso00.ru/ff0a65c0
aHeprocoepekeHus "
12 KonndecTBo TemIoTel. Y aenpHas 08.10 bubmnoreka IIOK
TEIIOEMKOCTh ' https://m.edso0.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. 14.10 bubnmnoreka [HOK
TemooOMeH U TEMI0BOE paBHOBECUE ' https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora
14 "HccnenoBanue siBJICHUS 15.10 bubmuorexa [JOK
TEMI000MEHA MIPH CMEIIUBAHUH ' https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmuecTBa TEMIOTHI,
15 HE00XO0AUMOTO JUIsl HarpeBaHus Teja 21.10
Y BBIZIETISIEMOTO M TIPH OXJIKICHUN
16 JIaGoparopHas pabota "Onpeznenenue 210 bu6muoreka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BeliecTa" ' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TommBa. Y iejabHasi TeIIoTa 05.11 bu6muoreka [JOK
CrOpaHusI ' https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPHUCTAJNIMYECKUX Tell. Y IeabHas 11.11 bubmorexa LIOK
P ' ' https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIICHUS
19 JlaboparopHas padota "Omnpenenenue 111 bubmmoreka [JOK

YAEIbHON TEIUIOTHI TIaBJIEHUS Jibaa"

https://m.edsoo.ru/ff0a72fe



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
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

18.11

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTh TEMIIEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHHS

19.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayxa"

25.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

26.11

24

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CrOpaHus

02.12

25

KIIJI TenmoBoro ABUraTes.
TennoBele ABUTaTEIN U 3allIUTa
OKpY’Karolel cpeibl

03.12

bubanoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPALLICHUSA
OHCPIHUU B TCIJIOBLIX IMPOLIECCAX

09.12

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TerIoBeIe IBIICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTna"

10.12

but6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"Tennossle ABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHUH BelecTra'

16.12

but6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. J[Ba poaa

17.12



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
https://m.edsoo.ru/ff0a86ae

QJICKTPHUYCCKUX 3apsa10B

Ypoxk-uccienoBanue "DieKTpuzanus

30 TEJl MHAYKIMEH U TIPH 23.12
COMPUKOCHOBEHUH"
31 B3anmoneiicTBue 3apsyKeHHBIX TEJI. 4.1 but6mmoreka [IOK
3akon Kymnona ' https://m.edsoo.ru/ff0a87e4
DReKTpUUECcKOe MoJe.
32 Hanps:keHHOCTB 3JIEKTPHUUECKOTO 30.12 bubnmnoreka [HOK
nosst. [IpuHnun cynepno3uuuu ' https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpruueckux 3apsiioB.
33 DneMeHTapHbIil 3apsa. CTpoeHue 09.01
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH 13.01 bubmuoreka [JOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia ' https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE 14.01 bubnuoteka [JOK
CBOWCTB AJIEKTPUYECKUX 3aPS/IOB ' https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUM TOK, YCIIOBUS €TO
36 cymiecTBoBaHus. ICTOUHUKH 20.01 bubmorexa HOK
ym : ' https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
but6mmorexa [IOK
37 €HCTBUS PTIEKTPUUECKOTO TOKA 21.01
a p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiicteue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 27.01
U JUAJIEKTPUKHU"
OJIeKTpUYECKUH TOK B MeTaJlIax, b
39 p 28.01 nonmroreka [IOK

KHUAOKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

DnexTpuueckas Lenb U €€ COCTaBHbIE

40 03.02
4acTH
Cuna toka. JlaGopaTopHas padora

41 "U3mepenue u peryaupoBaHue CUIIbI 0.5 04.02 bubmorexa [IOK

| P perymmp ' ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTpUUECKOE HAMIPSKEHHE.

42 Bonsr™merp. JIaboparopnast pabota 05 10.02 bu6nuoreka [JOK
"N3mepeHue u peryiupoBaHue ' ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

43 ConpoTuBiieHUE TPOBOJHUKA. 11.07 bubnmnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA ' https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 17.02 bubnmnoreka [JOK
MMPOBOJHUKA OT €r0 JUINHBI, IUIOIIAIN ' https://m.edsoo.ru/ff0aa738
MONIEPEYHOro CeUYeHus: U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT 5ub 110K

noIMoTeKa

45 HanpsbkeHus. 3akoH OMa 11 ydacTka 18.02

P sy https://m.edsoo.ru/ff0aad4a
e
JIaGoparopHas paboTa
"HccnengoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, U €ro 4epe3 pe3sucTop, OT 1 25.02 bubmorexa HOK
> Y Pes p P, ' https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaieIbHOES

47 it p 26.02
COETMHEHUS TIPOBOIHUKOB
JlaboparopHas padora "IIpoBepka

paTopraz p P pv but6mmoreka [IOK
48 MpaBuia CI0KCHUS HANIPSKCHUH TP 1 03.03

MmoCJICA0BATCIIbHOM COCIUHCHUM IBYX

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

pe3uctopos"

JlabGopaTtopHas padora "IIpoBepka
MIpaBWJIA JJIsI CHITBI TOKA MIPU

but6mmoreka [IOK

49 04.03
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3ana4y Ha IpUMeHEeHHE
50 3akoHa OMa JIJIsl pa3IngHOTO 10.03 bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOaaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPHYECKOTO 11.03 bubnmnoreka [HOK
Toka. 3akoH Jlxoyins-Jlenua ' https://m.edsoo.ru/ff0ab124
JlaboparopHas pabora "OmnpeneneHue
52 a60TpLI u IIz/IOH_IIfOCTI/I 3JleKTpI/IquKoro 17.03 bubmorexa HOK
P | P ' https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre enH U MOTpeOuTenn
53 AIEKTPUICCKOMN YHEPTUU B OBIT 18.03 bubmorexa [JOK
P P 4 ' https://m.edso0.ru/ff0ab660
Kopotkoe 3aMbikanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3aps/Ibl.
54 3apsKeHHbBIC TeJla U UX 31.03 bubmorexa [JOK
P B . ' https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [locTosHHBII
AIEKTPUUYECKUN TOK"
KonTponpHas pabota mo Teme
"DnexTpudecKkue 3apsibl.
55 3apsKeHHbIC TeJla U UX 01.04 bubmorexa [JOK
P . . ' https://m.edsoo.ru/ff0abea8
B3anmoieiicTBus. [locTosHHBII
AJIEKTPUYECKUMN TOK"
[TocTosiHHBIE MATHUTBI, X
56 07.04

B3aUMOJICVICTBHE



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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S7

VYpok-uccnenosanue "M3yuenue
HOJIEW TTOCTOSHHBIX MAarHUuTOB"

08.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

MarnutHoe nojsie. MarauTHOE 1oJie
3eMiId U €ro 3HaUYE€HHE JUIS JKU3HU Ha
3emiie

14.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOI0 TOKa MarautHoe
0JI€ KaTYIIKH C TOKOM

15.04

bubnuorexa [JOK
https://m.edsoo.ru/ff0acld?

60

[IpuMmeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yuyenue neiicTBUSI MarHUTHOTO
TIOJIsI HA MPOBOJAHUK C TOKOM"

0.5

21.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpOABUTaTEIb IIOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopaTopHas paboTta
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI aeKkTpoaBUraTesns"”

22.04

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel @apazes. 3aKOH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

28.04

63

Onektporereparop. Crocoos
TTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO306HOBJ’I§I€MBIX HCTOYHHUKAX
SHEPTUU

05.05

64

[ToaroroBka K KOHTPOILHOM paboTe

06.05



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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110 TeMe "DIJIEKTPUUECKUE U
MArHUTHBIE SIBJICHUS"

Konrponsnas pabora no reme

but6mmoreka [IOK
" 12.05
05 ueKtp 'I:I‘-IGCKI/IC 1 MATHITHbIE L L https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHbIii ypok. Pabora ¢ Tekctamu bu6muoreka [IOK
66 1 13.05
1o TeMe "TenuoBble siBieHUs" https://m.edsoo.ru/ffOacc5e
bubmuorexa [JOK
7 41 1 1 19.05
y TOroBas KOHTPOIbHAs padoTa https://m.edsoo.ru/ff0acdc6
68 Pe?;epBHI:Iﬁ ypok. Pabota ¢ TeK'(':TaMI/I 1 20.05
1o Teme "MarHuTHbIC SIBJICHUS
BIIEE KOJIMYECTBO YACOB I1
OB © C1BO OB O 68 4.5 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

MexaHn4ecKoe IBUKCHUE.

1 MarepuanpHas Touka. BBOIHBIN 1 02.09
HHCTpYyKTax 1o Th

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 03.09 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUA ' https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 05.09 bubnnorexa [HOK
JBUKEHUE 04.09 https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1 09.09
CKOPOCTH

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 10.09 bubnuoreka [IOK
JBHKEHHE. Y CKOPEHUE ’ https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOJIMHEHHOTO 12.09

6 PaBHOYCKOPEHHOTO JIBHKEHUSL. 1 11'09
I'paduk ckopocTH '
Jlaboparophas pabdota "Omnpenenenue

7 YCKOpEHUS Tela Ipu 1 1 16.09 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 ' https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0CKOCTH"
CBoboaHoe nagenue Ten. OnbIThI

8 A A 1 17.09
lanunes



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

PaBHOMEpHOE ABMXKEHUE 110
OoKpykHOCTH. Ilepron u yacrora

19.09

bubmuoreka [JOK

o oOpamienus. JInHeiHas U yriioBas 18.09 https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [leHTpOCTpEMHUTEIIBHOE YCKOPEHHE 23.09
1 [Tepsriii 3akoH HetoToHa. BexkTop 24.09 bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 26.09 bubnnoreka [JOK
PaBHozelicTByrOIIAsA cuna 25.09 https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. 30.09 bubnuotexa [JOK
Cynepnosuuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHUE 01.10 bubnuotexa [JOK
3aKk0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka 3218 nggﬁfﬁgﬁﬁmewg
16 Pemenue 3amau mo reme «Cuia 07.10
YIOPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue 08.10 bubnmnoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
10.10 bubnmoreka [JOK
18 CHita TpeHHs 09.10 https://m.edsogru/fanf738
19 Pemenue 3anau mo teme «Cuna 14.10 bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JIaGoparopHas pabota "Onpeznenenue 1510 bubnuoreka [IOK
Kod(purmenTa TpeHUs CKOIbKECHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo reme "3aKkoHBI 17.10 bu6mmoreka [JOK
Hrtorona. Cuna ynpyroctu. Cuna 16.10 https://m.edsoo.ru/ff0afb8e



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
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https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuia TSDKeCTH U 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO 21.10
P A https://m.edsoo.ru/ff0af044
naJIeHUs
Ypok-koHpepenius "JIBuxeHue TN
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA 22.10
(Conneunas cucrema). ['anmaktuxu"
Pemenue 3amau nmo teme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO 24.10 bubmmorexa [JOK
Y P 23.10 https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMuyeckas CKOpOCTb. 05.11 bubnuorexa [JOK
HesecomocTs u neperpy3ku ' https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHATIBHON TOYKHU.

26 AGCONIOTHO TBEPJIOE TEIIO. 07.11 bubmmorexa [IOK
PaBHOBecue TBEpIOrO TENA C 06.11 https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAILLICHUS

27 MowmenT cuisl. LenTp TspKecTH 11.11

28 Pemenue 3agau mo teme "MOMEHT 111 bu6mmoreka [JOK
cuibl. Lentp Tsokectn" ' https://m.edsoo.ru/ff0b02b4
[ToarotroBka K KOHTPOJILHOU paboTe MO

29 TeMe "MeXaHHYECKOE JIBHKEHHE L bubmmorexa LIOK

N ")1 ) 13.11 https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonrtponsHas padora 1 o Teme
30 "MexaHn4YeCcKOe IBKEHHE 18.11 Bubmiorexa LIOK
N | ' ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
31 Nmnynec Tena. Umnynsc cuiibl. 3aKoH 1911 bubnuoreka [IOK

COXpaHEHUs UMITYJIbCa. YIIPYroe u

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b07fa

HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMe "3akoH

21.11

bu6mmoreka [IOK

32
COXpaHEHUs UMITYJIbca" 20.11 https://m.edsoo.ru/ff0b096c
Ypoxk-koHpepenius "PeakTuBHOE
33 P deperi . 25.11
JBUKEHHE B IIPUPOJIEC U TEXHUKE
bubmuorexa [JOK
34 Mexannyeckas padoTa U MOIITHOCTb 26.11
P B https://m.edsoo.ru/ffObOa84
35 PabGota cHIIBI TSDKECTH, CHITBI 28.11 bubmuorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS 27.11 https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
0
36 paboThI CUIIBI TPEHUS MIPU 02.12
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIEHOM MMOBEPXHOCTH
CBsi3b DHEPTUH U PAOOTHI.
37 priH p 03.12
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o 05.12 bubnnorexka [JOK
KMHETUYECKON SHEPIUU 04.12 https://m.edsoo.ru/ffob0c32
3aKOH COXpaHEHUsI YHEPTUHU B
39 P P 09.12
MEXaHHUKE
40 JIaGoparopHas pabota «/3yuenue 10.12 bubmuorexa [IOK
3aKOHA COXPaHEHUs YIHEPTUN ' https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBMIKEHUE U €r0 12.12 bu6mmorexa [IOK
XapaKTEePUCTUKHU 11.12 https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. 16.12 bubmuorexa [JOK
BrinysxkieHuble konebanust. Pe3oHanc ' https://m.edso0.ru/ff0b20f0
MaremaTuyecKuii U NPy KUHHBINA
43 Py 17.12

MassTHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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VYpok-uccienoBanue «3aBUCUMOCTh

19.12

bubmuorexa [JOK

44 Iepuo/ia KojiebaHui OT KECTKOCTH
pHoa 18.12 https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
IIpeBpaiiieHre 3HEPTUU PU
45 PeBpatl PP 23.12
MEXaHUYCCKHUX KOJICOAHMSIX
JIaGoparopnas padora «Ompeneiieaue
46 ‘-IaCTOI’Dl‘I)I Hpne IfO a Kone6ai1/n?1 24.12 bubmorexa [IOK
pHOA ' https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MAsITHUKA)»
JlaGopaTopHas paborta «IIpoBepka
47 HE3aBHCHMOCTH TIEpHOJ1a KoJIecOaHui 26.12 bu6mmoreka [IOK
Ipy3a, IOABELIEHHOTO K HUTH, OT 25.12 https://m.edsoo.ru/ff0b197a
MAacChl Tpy3a»
Mexanudeckue BoHbI. CBOMCTBA
48 MexaHudeckux BojH. [IpogonbHbIe U 30.12 bubmorexa LOK
- PO ' https://m.edsoo.ru/ffob21fe
MOTIEPEUHBIE BOJIHBI
Ypok-koHpepenmus "MexaHndeckue
49 BOJIHBI B TBEPJIOM TEJIE. 09.01
CeiicMuuecKre BOJIHBI"
3Byk. PactipocTpaHeHue 1 oTpakeHne
50 Y poctp P 13.01
3ByKa
VYpok-uccnenosanue "HabmroneHune
51 3aBHCHUMOCTH BBICOTHI 3ByKa OT 14.01
4acTOThI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA. 16.01
AKyCTHYECKHUI pE30HAHC 15.01
53 VYpok-koHpepeHus "YnbpTpa3ByK u 20.01 bubnmoreka [JOK

nH(]ppa3ByK B MPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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[ToaroroBka K KOHTPOJILHOU paboTE MO

bubmuorexa [JOK

54 TeMe "3aKOHBI COXPAHEHUS. 21.01
P https://m.edso0.ru/ff0b25f0
Mexanndeckue KojieOaHusl ¥ BOJHBI"
Konrponsnas padora 2 o Teme
. 23.01
55 3akoHbI coxpaHeHusl. MexaHnueckue 2201
KOJIeOaHKs U BOJIHBL" '
DNEeKTPOMarHuTHOE MOoJIe€. bubnuoreka [IOK
56 27.01
DNEeKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH 28.01
Ypok-koupepennus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. 30.01 bubnuorexa [JOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX 29.01 https://m.edsoo.ru/ffOb2fe6
BOJIH JJIs1 COTOBOM cBsI3H"
VYpok-uccnenosanue "Mzydyenne
. bubnuoteka [JOK
59 CBOHCTB 3JICKTPOMAarHUTHBIX BOJIH C 03.02
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 YaCTOTHI U JJIMHBI DJIEKTPOMarHUTHOU 04.02
BOJIHBI
DneKTpoOMarHuTHasi IpUpoaa CBETA.
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA 06.02 bubmorera [JOK
P ’ 05.02 https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTIpOCTpaHEHUE CBeTa. 3aTMECHHUS 10.02 bubmorera [JOK
pachipocip ' ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)K€HUs CBETA. 3epKaja.
63 p P 11.09 bubmuoreka [JOK

Pemenue 3aga4 Ha npuMEHEeHNE

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpaXCHUA CBCTA

64 [Ipenomnenue cera. 3aKkoH 13.02 bubmuorexa [JOK
MPEJTOMJIEHHUSI CBETA 12.02 https://m.edsoo.ru/ff0b3aea
[ToyiHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonp30BaHue MOJTHOTO BHYTPESHHETO 17.02 bubmorexa LOK
yIP ' https://m.edsoo.ru/ffOb3c5c¢
OTPaKCHHS B ONTHYECKHUX CBETOBOAX
JlaboparopHas padoTta "HccienoBanue
3aBHUCHMOCTH YIJIa IPEIOMIICHHUS
66 yHia Tp 18.02
CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpanuiie "Bo3nyx-cTekno""
Ypok-konpepenuus "Mcnoab3oBanue 20.02
67 MOJTHOT'O BHYTPEHHETO OTPaXKCHUSI: 19'02
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBS3b" '
bu6mmoreka [JOK
68 JIunzel. OnTHYecKas cujia JTUH3BI 25.02
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHue N300paXKEHHIA B TMH3AX 27.02 bubmmorexa [JOK
P p 26.02 https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "OnpeneneHue
70 box I:HOFI(: aCETOSIHI/ISI u OI;IT):/IquKoﬁ 03.03 bubmorexa LOK
Y P . . ' https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JTMH3BI
71 VYpoxk-koHpepenuus "OnTuueckue 04.03 bubnuoreka [IOK
JIMH30BbIE TPUOOPHI" ' https://m.edsoo.ru/ff0c0a7e
72 ['Ma3 Kak ONTUYecKas CHCTEMA. 3PEHHE 06.03 bubmmorexa [JOK
- 9P 05.03 https://m.edsoo.ru/ff0b4684
VYpoxk-koHbepenus "JlehekTo
73 P eperis "Heqerrii 10.03
3penust. Kak coxpanutb 3peHue
74 Paznoxenue 6e10ro cBeTa B CIIEKTP. 11.03 bubnuoreka [IOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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Onsitel Hetorona. Cnoxenue
CIIEKTpaJIbHBIX LIBETOB. /lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

JlaboparopHast pabota "OnbITHI 11O
Pas3oKeHuIo 6eJI0ro CBeTa B CIEKTP U

75 BOCIPUSATHUIO I[BETA IPEIMETOB IIPU UX 13.03 bubmmorexa [JOK
P 1 peAl p 12.03 https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
bunbTphI"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS, 17.03
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u rutanerapHas 18.03 bubnnoreka [JOK
MOJIeb aToMa ' https://m.edsoo.ru/ff0c12a8
20.03
78 [Tocrynater bopa. Moaens atroma bopa 1903
Hcnyckanve 1 MOrIoONeHue cBeTa
. bubnuotexa [JOK
79 aromoM. KBaHTbl. JInHeiuateie 31.03
https://m.edsoo.ru/ff0c144c
CHIEKTPBI
80 VYpok-nipaktukym "Habmtoienue 01.04 bubnuoreka [IOK
CIIEKTPOB MCIyCKaHUs" ' https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI 03.04 bubmmorexa [TOK
A 02.04 https://m.edso0o0.ru/ff0c1672
82 Crtpoenue atomHOTrO0 siipa. HykionHas 07.04 bubnmoreka [JOK
MOJIENTh ' https://m.edsoo.ru/ffOc18ac
83 PannoaxkTuBHBIE IPEBpAIICHHUS. 08.04 bubnuoreka [IOK
HN3otormsl ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau nmo teme: 10.04 bubmuoreka [JOK
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"PagroakTHBHbIE IPEBPAILICHUS " 09.04 https://m.edsoo.ru/ffOclb4a
85 [Tepuona monypacnana 14.04
Vpok-koH(pepeHnus "PaanoakTUBHEIE
86 1/13131 eHI/Ii(Ib Bpn UpoLe, MEAUIINHE 15.04 Bubmorexa ITOK
i \ PHPOE, ’ ' https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakiy. 3aKOHbBI
87 COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO 17.04 bubmorexa LHOK
p p 16.04 https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CBA3U aTOMHBIX sifep. CBsi3b 21.04 bubnuotexa [JOK
MAacChl U DHEPTUH ' https://m.edsoo.ru/ff0cld7a
Pemenue 3amau o reme "SAnepueie
89 - 3 AeP 22.04
peakiuu
90 Peakuuu cuHTe3a U neneHus saep. 24.04 bu6mmoreka [JOK
Wctounuku sHeprun ConHua v 3BE37 23.04 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras
sHepreTuka. Jlencreus
91 P A ) 28.04
PaINOAKTUBHBIX M3Ty4YEeHUN Ha KUBBIE
opraHu3msI"
[ToarotoBka Kk KOHTPOILHOU paboTe MO
92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. 30.04 bubmuorexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. ' https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonrtponsHas padora 3 o Teme
"DJIeKTPOMarHuTHOE MOJIE.
93 P 05.05
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanTtoBsie siBneHus"
94 [ToBTOpeHue, 06001IICHNE. 06.05 bubnmoreka [JOK



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

JIaboparopHbie pabOTHI IO KypCy
"B3aumoperncraue Tea"

https://m.edsoo.ru/ff0c245a

[ToBTropenue, o6o0menue. Penenue

bu6mmoreka [IOK

95 ACUYETHBIX M KAaYECTBEHHBIX 3a71a4 110 07.05
P " " A https://m.edsoo0.ru/ff0c2572
Teme "TerioBbie MpouecChl
[ToBTOpenue, o6o0menue. Pemenue
96 aCYETHBIX U KaUYECTBEHHBIX 3a71a4 110 12.05 bubmiorexa IJOK
P , a . ' https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aqBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 ACUYETHBIX M KaYECTBEHHBIX 3a4a4 110 13.05 Bubmorexa ITOK
P , " ' https://m.edsoo.ru/ffoc2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpEeHME, 0600IIEHHE.
98 JlabopatopHble pabOTEI IO KypC 15.05 Bubmorexa ITOK
" paTop P | pey 14.05 https://m.edsoo.ru/ff0c2c52
CBETOBLIE SIBJIEHUS
IToBTOpenue, o6o6meHne. Pabora ¢
99 TeKCTaiII/I o TeMe "3aKOHEI 19.05 bubmmorexa LHOK
. ' https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHKE
[ToBTOpenue, o6o6meHue. Pabora ¢
100 TCKCTai)/II/I o TeMe "Konebanus u 20.05 bubmmorexa LOK
| ' https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 1o teme "CBeToBbIE 22.05 bubmuotexa [JOK
aByieHus" MIToroBass KOHTpOIbHAs 21.05 https://m.edsoo.ru/ff0c3044
pabora.
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcraMmu 1o TeMe "KBanToBsas u 26.05

anepHas Gpusnka"



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






