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MNOACHUTEJIBHAS 3AIITUCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUW K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ y4€ToM peaepanbHOil pabodeil mporpaMMbl BOCIUTAaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIUXcsi U OpraHu3aluio U3Y4YeHUs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBEe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3uke ycraHaBIMBAET paclpeesieHne y4eOHOro Marepuanina
1o rogam oOydeHus (IO KjaccaM), IpejiaraeT NpuMEpPHYI0 MOCIEq0BaTEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOIO COJEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma 1o ¢usuke paszpaboTaHa C ILEJIbI0 OKa3aHUs METOAMYECKOMN
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM AJI1 €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, TOCKOIBbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEHN U (hU3rMUecKoi reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4YHYI0 KapTUHY MHpa, MPENOCTaBIIAET Haubojee SICHbIE
oOpasLbl MPUMEHEHUsI HAYYHOTO METoJAa MO3HAHHUA, TO €CTh crocoda MoIy4eHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAyYHOH I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAay4HO OOBSCHATH SABJICHUS;

e OIICHHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBaHMUS;

e UHTEPIPETHPOBATh  JAaHHBIE U  HCHOJb30BaTh  HAYYHbIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

Henn wu3yueHuss (PU3NKA HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS
omnpenenensl B Konuenmuu npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaTu3yrONUIX
OCHOBHbIE 001Ie00pa3oBaTeIbHblE MPOTPAMMBI, YTBEPKIAEHHOW peEIICHHEM



Komnernn Munncrepersa npocseienust Poccuiickoit denepanuu (mpoTokon ot 3
nexaopst 2019 r. Ne I1K4BH).
Hesan ndyyeHuss GpU3MKH:

npuoOpeTeHnue HHTepeca U CTPEMIICHHS OO0yYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(dopMHUpoBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yIbTaTa U3y4eHHs OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
¢dopmupoBaHUe TpPEACTAaBICHUNA O poiud (U3MKUA A Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTiwkeHrne 3THX IeJield mporpaMMbl Mo (HU3MKE HA ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUHN OMHUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBJICHUSI C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS TPOCTEUIIUX pacuyE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBIIOJIHATE OIBITHI,
JabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COAepKaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
Cc (U3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 yacos (2 yaca B Henenmo), B 9 kinacce — 102 yaca (3 yaca B Heaelio).

[Ipennaraemelii B mporpamMMe no ¢u3MKe MepeyeHb Ja0opaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, yUUTeNb JAeIaeT BbIOOp MPOBEACHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJAPCTBEHHOTO 3K3aMeHa Mo (pu3uke.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®usnka u €€ poib B NO3HAHHH OKPYKAKOILET0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. OHU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcTecTBeHHOHAyUYHBI METOJl TO3HAHWA: HAOJIOJEHUE, MOCTaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOILBIO MOJIEIIEH.

Jemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue NpudOPHI U NPOILEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnwie padbomot u onvimol.
1. OmpexeneHue EHBI ASIEHUS LIKAIbI U3MEPUTEIBLHOTO Mprubopa.
2. H3mMmepeHue pacCTOSHUN.
3. Usmepenue o0bEMa )KUJIKOCTH U TBEPIOTO TeNa.
4. OrnpeneneHue pa3MepoB MaJIbIX TEIN.
5. M3mepenue Ttemmeparypbl IpU MOMOIIM >KHUAKOCTHOIO TEPMOMETPA H
JaTYUKa TEMIIEpPaTypPBl.

6. IIpoBenenue uccienoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH ITOJIETA
IapyKa, MyIIeHHOr0 TOPU30HTANIbHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

Pasnen 2. [lepBoHauyaibHbIe CBEJIEHUS 0 CTPOEHUH BelllecTBa.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbl, HX pasmepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenre dactul BemecTBa. CBSA3b CKOPOCTHM JABMIKEHHS YAaCTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTENH M TBEPABIX
(KkpucTalIMyeckux) Tesl. B3auMOCBsS3b MEXKIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmioneHne 6poyHOBCKOTO JIBUKEHHUS.



2. HaGmonenue nuddysum.
3. HaGmronenwe ~ sBneHWi,  OOBSACHAIOMIUXCS  TPUTHKECHUEM WM
OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

1. Ouenka JuamMeTpa aToMa METOJAOM DPsIoB  (C  MCIOJIb30BAHUEM

dboTorpadmuii).
2. OnbITHI 11O HAOJTIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO PUTSKEHUSI.
Pasznen 3. /IBu:keHHe U B3auMO/IeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacu€r mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue wHepruu. 3aKOH MHEpUHUHM. B3anMoAeucTBUE TEJI KakK NpPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BeleCTBa.
Cuita Kak xapakTepuUCTHKa B3auMozeucTBus Tenl. Cuiia ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX IO OJHOM mpsiMoM. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.
Jlemoncmpauuu.
1. HaGnrogeHme MeXaHUYECKOTO ABUKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaOmronenue siBeHUs: HHEPIUU.
4. HaOmroneHne n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJCHCTBUY TeIl.
5. CpaBHEHHE MACC MO B3aUMOJECHCTBHUIO TEIL.
6. CnoxkeHue cujl, HanpaBJIEHHBIX 110 OJHOW MPSMOIA.
Jlabopamopnwie padbomot u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JIBHKEHHUS (IIApUKa B KUAKOCTH,
MOJEJIN 3IEKTPUUIECKOT0 aBTOMOOWUJIS ¥ TaK Jajiee).

2. OmpezneneHue CpeaHE CKOPOCTHU CKOJIBKEHHsI OpycKa WM IIapuKa Mo
HaKJIOHHOW INIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH pacTsHKEHUs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, }KUAKOCTEN 1 ra3os.



Hasnenne. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. [laBinenue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, TemmepaTypsl. llepenaua naBieHus
TBEPIABIMHU TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackansg. [lneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUS >KUAKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atrmochepHoe namienue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymIHONW 000s0uku 3emiu. OmbiT Toppuuennu. M3mepeHnue atMochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JleficTBUE XKUAKOCTH UM ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIABJICHHS Ta3a OT TEMIIEPATYPBI.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIIEH CUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH JKHJIKOCTH.

A A

~

PaBeHCTBO BBHITAIIKMBAIOIIEH CUIIbI BECY BBITSCHEHHOM KUJIKOCTH.
8. YcCIIOBHE IUIABaHUS TEN: IIJJABAaHUE UJIU IIOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHUSI TUIOTHOCTEN TeJIa U JKUJIKOCTH.
Jlabopamopnsie padbomot u onvimol.
1. HccnepoBaHue 3aBUCUMOCTH BeEca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
YKUAJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTbD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B JKAJIKOCTH, OT MACChI TEJIA.
4. OnpIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOMICH  CHIIBI,
JICUCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00BbEMA MOTPYKEHHON B KUIKOCTh
YaCTHU T€JA ¥ OT IUNIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBanue apeoMerpa WM  KOHCTPYMPOBAaHHE JIOAKH H
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.
Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.
Mexanudeckas padota. MOIIHOCTb.
[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecus pbruara. [[pumenenune npaBuiia paBHOBECHS pbldara K 0J10Ky. «3010Toe



npasuiio» Mexanuku. KIIJI npocTeix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHIMalbHAs JHEPIUA.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Omnpenenenne padOThI CUIIBI TPEHUSI ITPU PAaBHOMEPHOM JIBUYKEHUH TeJa MO

TOPU30HTAJIbHOU IOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHUS pblUara.

3. Hsmepenue KIIJl HaKTOHHON INTIOCKOCTH.

4. H3yuyeHne 3aKOHA COXPAHECHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

Pa3nes 6. TenioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Tra3000pa3HOr0 COCTOSHUW BELIECTBA.
Kpucrammmueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KUHETHYECKON TEOPUHU.
CMaurBaHMe U KaNWUISIPHBIE SBJICHMS. TEII0BOE pacuIMpEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEW HHEPruu:
TeIJIonepeaaya u coBepiieHre padoTel. Buasl Temionepeaayun: TemIONpOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMaoo0OMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHHs. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JIABJICHUSI.

BnaxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y JebHas TEIUIOTa CTOPAHUS.

[Tpuntuner paboter TeruioBbix aurateneid KIIJ[ termmoBoro maBurarerns.
TeruioBple IBUTaTEN U 3aUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXPaHEHHUs U MPEBPALLEHUS YHEPTUU B TEIUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaOmioneHune 6poyHOBCKOTO IBUKECHHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysum.

Habmonenue sBieHnii cMauyuBaHus U KallWUIAPHBIX SIBICHUI.
HabutoieHue TenioBoro pacupeHus Tel.

M3MeHeHre NaBieHus ra3a Nnpu MU3MEHEHHU O00bEMa M HarpeBaHUU WIIU
OXJIAKJICHUM.

IIpaBuna n3mepeHns TEMIIEPaTyphl.

Buae! Tenonepenayn.

OxJak/IeHue MPU COBEPILIEHUU paOOTHI.

HarpeBanue npu coBepiieHuu pad0Thl BHEITHUMU CHUJIAMHU.
CpaBHEHHE TEMIOEMKOCTEN Pa3IUYHbIX BEILIECTB.
Habmoenue kumneHusl.

Habuoienne nocTosiHCTBa TeMIIepaTyphl Py TUIABICHUU.
Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEII.

OrnpeneneHue AaBiIeHUS BO3AyXa B OalJIOHE HITPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3sl IUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.

HaGntonenune wu3MeHeHUs BHYTPEHHEM OSHEpPruu Tejla B pe3yJibTare
TerIonepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanue sBiIeHHs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiueu BOJBI.

OnpeneneHne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpH
TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM [TUITUHIPOM.

Ornpenenenue y1enbHON TEMIOEMKOCTH BEILIECTRA.

Hccnenosanne npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHON BJIaXKHOCTH BO3TyXa.

Ornpenenenue y1eIbHON TEMIOTHI MIJIABJICHUS JIbA.

Pa3znes 7. DiiekTpryecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa 3JIEKTpUUECKUX 3apsaoB. BzaumopeiicTBhe
3apsOKEHHBIX  Tel. 3akoH KyrnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJECHCTBUSA
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpuueckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro mnosis. IIpuHuummn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
W cTOYHMKN TMOCTOSIHHOTO TOKa. JISHCTBUS 3IEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckag  nenb. Cuna  Toka.  DJEKTPUYECKOE  HANpPsLKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. ¥YIEIbHOE CONMPOTUBIICHUE BellecTBa. 3akoH Oma
115 yuactka nenu. [locienoBarenbHOE U apajuiesIbHOE COEAMHEHNE IPOBOIHUKOB.

Pabora u MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jhxoyns—JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IJIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHBIE MarHUTHI. B3auMo1eliCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nose. MarouTHoe mosie 3eMJIM M €ro 3HadyeHWe sl KU3HU Ha 3emiie. OmnbIT
Opcrena. MaraHuTHoO€E 1oJie ANEKTPUYECKOro Toka. [I[puMeHeHue 3IeKTpOMarHuToB
B TEXHUKE. J[€fICTBHE MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM. DIIEKTPOABUTATEND
MMOCTOSSHHOTO  TOKAa. VICIOnb30BaHWE BJIEKTPOABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OmnbiTel Dapanes. SABneHne >neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpauuu.

DIIeKTpU3aLUS TEL.
JIBa pona 3eKTpUIECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSIAKECHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI MHIYKLIHS.
3aKOH COXPaHEHUS DIEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKY U IUIIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUUYECKOTO TTOJIS.
M cToYHMKM NOCTOSTHHOTO TOKA.
JIeCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. I3MepeHune 31eKTpUYECKOT0 HAMPsHKEHUS BOJIBTMETPOM.
. Peocrar n MmarazuH conpoOTHUBIICHUM.
. BzaumoiericTBrE MOCTOSTHHBIX MarHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIFOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarsHuTHo€ 1oJie ToKa. JJIEKTPOMarHur.

JleificTBrE MarHUTHOTO MOJIs1 HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb TIOCTOSHHOT'O TOKA.

HccnenoBanue IBICHUS AJIEKTPOMATHUTHON UHIYKIIUH.

OneiTel @apanes.

3aBUCHMOCTh HAIlpaBJICHUs MHIYKIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOACHUIO DJEKTPU3ALUU  Ted MHAYKIMEH U TIpH
CONPUKOCHOBEHUH.

HccnenoBanue IEWCTBHS DIIEKTPUYECKOTO IIOJIA HA IPOBOJHHUKU U
JTUDIIEKTPUKH.

C6opka u npoBepka pabOThI JIEKTPUUECKOH LN OCTOSIHHOTO TOKA.
N3mepenne n peryampoBaHue CHIIBI TOKA.

N3mepeHne u peryaupoBaHue HAIIPSKEHU.

HccnenoBanye 3aBUCUMOCTH CUJIbI TOKA, MAYILETO YE€pPE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCHMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN IONEPEYHOTO
CeYyeHus U MaTepuaa.

[IpoBepka mnpaBwiia CIHOXKECHUS HAIPSHKEHUH TIPU  TOCJIEI0BATEIIbHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia UIss CWIBl TOKa IpPU MApPaUIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenre padOThI AIEKTPUUECKOTO TOKA, UAYLIETO YePE3 PEIUCTOP.
OnpeneneHrne MOIIHOCTH — DJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pesucrope.

HccenenoBanne 3aBUCUMOCTH CWIIBI TOKA, UAYILIETO Yepe3 JaMIIO4Ky, OT
HaIpsKEHUS Ha HEW.

Onpenenenune KIIJI narpeBaTens.

HccenenoBanre MarHUTHOTO B3aMMOJIEUCTBHUS IIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO MOJISE TOCTOSTHHBIX MarHUTOB MPU UX 00bETUHEHUH
U pa3JeIICHUH.

Hccnenosanue neicTBUs 2JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI  B3aUMOJECUCTBUS
KATYILIKHU C TOKOM M MarHuTa OT CUJIBI TOKA M HAIIPABJIEHUS TOKA B KaTYILIKE.
N3ydenue nelcTBrs MarHuTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.



19. KoHctpynpoBaHue 1 u3yueHue padoThl 3JEKTPOIBUTATEIS.

20. M3mepenne KII/] anexkTpoaBuraTtenbHON yCTaHOBKH.

21. OnbITBI IO MCCJEIOBAHUIO SIBJIEHUSA JJIEKTPOMAarHUTHOW WHAYKIUU:
HCCIICIOBAHNE W3MEHCHHM 3HAQYEHUS WM HAIPaBJICHHWS HMHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJeHHUS.
Mexannueckoe JBHkKeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHUSA. PaBHOMEpHOE MPSMOJIUHEUHOE
nBukeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHne. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.
PaBHOMepHOE nBHKEHHE MO OKpyxHocTu. llepuon u yactora oOpamieHus.
JIuHenHas u yrioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.
Ilepssiii 3ak0oH HproToHa. Bropoi 3akon Herotona. Tpernii 3axkon HeroTona.
[IpyHIMI CyIIEPIIO3ULIUU CUIL.
Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHUS CKOJIBKEHUS, CHJla
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.
Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOJIHOTO
nageHus. Jlwxenue ruia”er Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecomocCTh U nieperpysKu.
PaBHoBecue maTepuanibHOM TOYKK. AOCONMIOTHO TBEpHOE Teio. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.
Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cHitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.
Mexanudeckass paboTa W MOIIHOCTh. PaboTa CMJ TSXKECTH, YNPYTrOCTH,
Tperust. CBa3b dHepruu u pabotsl. [loTeHumanbHast SHEPrus Tena, MOAHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cxkarou npyxuHel. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPIUMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaOmroneHne MexaHMUeCKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

2. CpaBHEHHME MyTE€ld M TPACKTOPUN IBHXKEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.
N3mepeHne CKOpOoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanne npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.
HaGnronenue nBr>keHUs Tea Mo OKPYKHOCTH.



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

Ha6nronenne MexaHn4ecKux sSIBICHUH, MPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexkay rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTh YCKOPEHHUS Tejia OT MacChl Tejla U JACHCTBYIOIIECH Ha HETO
CHUIBI.

Habmronenue paBeHcTBa CUJT ITPU B3aMMOJICCTBUHU TEI.

N3mMeHneHne Beca Tela npu yCKOPEHHOM JIBH>KEHUU.

ITepenaya ummynbca pyu B3aUMOACHCTBUU TEN.

[IpeobpazoBanus SHEPTUU TIPH B3aUMOACHCTBUH TEI.

CoxpaHeHure uMNyJibca IPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeH#e UMITyJIbca IPU a0COTFOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Habmronenune peakTHBHOTO JIBHKCHHSI.

CoxpaHeHrne MEXaHUYeCKOM SHEPryuy IIPU CBOOOTHOM MaICHHH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU IBUKEHUU TEJIA MO JCUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimol.

1.

10.

11.

KoncTpynpoBanue TpakTta s pa3roHa M JaJIbHEWIIETO PaBHOMEPHOTO
JBVKEHUS [IAPUKA WIH TEJIEKKH.

Omnpenenenue cpeAHEd CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKEHUS
IapYKa M0 HAKJIIOHHOM IIOCKOCTH.

OnpeneneHrne yCKOpPEHHMs Tela NPHU PABHOYCKOPEHHOM JIBHJKEHHUH I10
HaKJIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBWKEHHH 0Oe3
HayaJbHOW CKOPOCTH IYTH OTHOCSATCS KakK psAJd HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIMNE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHMS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenre K03 OUITMEHTA TPEHUS CKOJBKCHHS.

Ornpenenenune )KECTKOCTH MTPYKUHBI.

Onpenenenre pabOTbl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH>KEHHUH TeJa M0
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenennie pabOTHl CHWJIBI  yNIPYrOCTH TMPH  TOIBEME Tpy3a C
MCIOJIb30BaHNEM HEMOBUKHOTO U TOJBUKHOTO OJIOKOB.

N3ydenne 3ak0HAa COXpPAHEHUS DHEPTUN.

Pa3nen 9. Mexannueckue Ko1e0aHus U BOJHBI.



KonebarenbHoe aBmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOieOaHU: MepHo,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpanienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatouue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHH4YeCKux BOJIH. [IponosibHblE U
MONEPEYHbIE BOJHBI. JI[MMHA BOJMHBI HW CKOPOCTH €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue konebGaHui Ted MOJA ACHCTBUEM CHIIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Hab6utoieHue BbIHYKIEHHBIX KOJICOAHUN U pe30HaHca.

PacnipocTpanenne npoi0bHbIX U IONEPEYHBIX BOJIH (Ha MOJETH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie padbomot u onvimol.

1. OmnpeneneHwe YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MasITHUKA.

SAN A

OnpeneneHre 4acTOThl U eprUoa KojieOaHU Npy>KMHHOTO MAsSTHHKA.
3. HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOAHNUN NOJIBEUIEHHOT'O K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCMMOCTH NEpHOa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl Ipysa.
5. IIpoBepka HE3aBHUCUMOCTH NEPHOJA KOJIEOAHUN Tpy3a, MOABEHIEHHOIO K
HUTH, OT MAcChI Ipy3a.
6. OmbIThl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  NepHoAa  KojeOaHui
OPYXUHHOTO MasiTHUKA OT Macchl rpy3a 1 )KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaCHHUS.
Pa3nen 10. DjiekTpoMarHuTHOE 1M0JIe U 3JI€KTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJHBL.  CBOKMCTBa
JIEKTPOMArHuTHEIX BOJH. lllkasa 31I€KTpOMarHUTHBIX BOJIH. Mcronbs3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
DJIEKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETA.
Jlemoncmpayuu.
1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie padomul u onvimel.
1. M3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO
Tenedona.

Pa3znen 11. CBeToOBBIE sIBJICHMS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpssMonmHerHOe
pacnpoctpanenue cBera. 3atMenus ConHua u Jlynsl. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lomHoe BHYTpeHHee
OTpaxkeHHEe cBeTa. lcrnonap30BaHME TIOJHOTO BHYTPEHHEIO0 OTPAXKEHUs B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop myueit B muH3e. OnTHueckas cucreMa oToarmapara, MUKpOCKoNa
u Teneckomna. ['na3 kak ontuuyeckasl cucrema. bam3opyKocTh U JaabHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Jlemoncmpauuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHne cBera.

[Tonyuenne n300pakeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue crera.

Onrtuueckuii CBETOBO.

Xop jiydyelt B coouparoniei JuH3e.

Xo0J1 1yder B pacCEeUBAOILEH JIMH3E.

[Tonyyenue n3o0paxeHuil ¢ TOMOILBIO JTUH3.

[Tpunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moxenb r1a3a.

11. Paznoxenue 6em0ro cBeTa B CIIEKTP.

12. [lomy4yenue Oenoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTja OTPa)KEHUsI CBETOBOTO Jiyya OT yria
MaJIeHUsI.

2. M3yuenue xapakTepuCTUK HU300paKeHHS MPEMETa B INIOCKOM 3€pKae.

3. HccnenoBaHue 3aBUCUMOCTH yTiia IPEJIOMIICHHS! CBETOBOTO Jiy4a OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».
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4. Tlomydyenue n300paxeHHIi C TOMOIIBI0 COOMPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMparomeit
JIMH3BIL.

OmnBITHI TTO Pa3NOKEHUIO OETIOTO CBETa B CIIEKTP.
OnbITHl IO BOCTIPUATHIO IIBETA MPEIMETOB MPH UX HAOTIOJCHUH Yepes
I[BETOBbIE (DUIIHTPHI.



Pasznea 12. KBanTtoBble sIBJICHHS.

Omnsbitel Pesepdopaa u mnanerapnas monenb aroma. Mogens atoma bopa.
Hcnyckanue u norionieHue ceeta aroMoM. KBautel. JIunevyaToie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- U raMmma-uzinydeHus. CTpoeHrne aTOMHOIO
anpa. Hykionnas wMopgenb aromHoro siapa. M3oromsl. PanunoaktuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

AnepHbie peakiuu. 3aKOHBI COXPaHEHUs 3apsiIOBOTO0 M MacCOBOIO YHUCET.
DOHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W HHEpruu. Peakuuu cuHTe3a U
nenenus siaep. Ucrounuku snepruu CostHIa U 3BE3I.

SnepHas sHepretuka. J[eMCTBUS paJUOAKTUBHBIX H3IIYYEHHM HaA >KHUBBIC
OpPTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3InyHbIX Fa30B.

3. Cnektp BOAOpoAa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3ITy4YEHUH.

6. Perucrtpanus uzinydeHus IPpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnwie pabomot u onvimel.

1. HalGnrogeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3IyUYCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpapusam).

3. HW3mepenue panoakTUBHOTO (PoHa.

IHoBTOpHUTEIbHO-0000IAKOIINH MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOy MIPEAHA3HAYEH IS CHCTeMaTH3alluu
1 00001IEeHUS TPEIMETHOTO COJICPIKAHUSI U OTIBITA ACATEIbHOCTH, TPUOOPETEHHOTO
MpU HU3YyYCHUH BCETO Kypca (U3UKH, a TaKXke JJIsl MOJATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3MKe I 00y4JarommXcs, BBIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.

[Ipu u3ydeHUn JAHHOTO MOMAYJSl PEaM3yIOTCSd M CUCTEMAaTU3UPYIOTCS BUJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX OOECIEYUBACTCS TIOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBIACHITH (pu3nyeckue
SBJICHUS, TPUMEHSS TOJy4YeHHBbIE 3HaHMs, pelarh 3aJadud, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyuHUIMIHATIEHO AESATENBHOCTHBIN XapaKTEP NAHHOTO pa3jielia peajiu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpearacTcs:



Ha OCHOBE TIOJYYEHHBIX 3HAHUN pacro3HaBaTb W HAYYHO OOBICHATH
bu3nueckue BIECHUS B OKPYKaOIIeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;
HCIIOJIh30BaTh HAYYHBIC METOBI UCCICIOBAHUS (DU3UUCCKUX SBJICHUN, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOOJee Ba)XHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUIA, HApUMEp, MPAKTUYECKOTO UCTIOIB30BAHUS PA3TUYHBIX UCTOUYHUKOB

HHEPruM Ha OCHOBE 3aKOHA MPEBPALICHUSI U COXPAHEHMs BCEX MU3BECTHBIX BUOB
SHEPTrUHu.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3nKyd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare n3yuenus GU3NKA Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTu:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
duznyecKoil HayKu;

- IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB,

2) rpa:kIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- FOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHLHIIOB B JESITEIBHOCTU
Y4EHOT0;

3) 3cTeTH4€eCKOro BOCIIMTAHUS:

- BOCIIPHUSITHE 3CTETUYECKMX KauecTB (PU3MUECKON HayKu: €€ TrapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMS:

- OCO3HaHHWE IIEHHOCTH (U3MYECKON HAyKM KakK MOLIHOIO MHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJbTYpHI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NESTENIbHOCTH;

5) ¢opvmupoBaHus  KyJbTYPbl 3A0POBbSI M  3MOLHUOHAJIBHOIO
0J1aronosry4yus:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBuUi O€30IaCHOrO IOBEIEHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(hopMHPOBAHHOCTH HaBbIKA pedieKkcru, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE y4yacTH€ B PEUICHUU NPAKTUYECKUX 3a1ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOUIUX B TOM YUCJIE U (PU3NUECKUX 3HAHUI;



e - HHTEpEC K MPaKTUYECKOMY M3yUEHUIO Ipodeccuil, CBI3aHHBIX C (DU3UKOM;

e 7)3IKOJOTMYECKOT0 BOCIIMTAHUS:

e - OpPHCHTALUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUW I pelIeHUs 3aaad B
00JJaCTH OKpY’KAIOWIEH Cpejabl, IJIAaHUPOBAHHUS IIOCTYIIKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM M MyTed HX

pelieHus;

e 8) amanTanuu K HM3MEHSIIOIIMMCS YCJOBHUSM COLUAIBbHON W NPHUPOTHOMI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIESITCIIbHOCTD,

e - NOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIE (POPMYIUPOBATH
UJIEH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEHN B 001acTu
buzukwy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHHA C Y4YETOM BIIMSHUS Ha OKPYXAIOLIyK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs TpOorpamMmbI o (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuwaromierocs OyayT cpOpMHUPOBaHbI MeTalpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOITUE TTO3HABATEIbHBIC YHUBEPCAIbHBIE yUeOHbIC TCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJornyeckue 1eMcTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(s1BIICHUIA);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHUSI,



BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUUS B PACCMATPUBAEMBIX (PaKTaXx,
JTaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHHSM;
BBISIBIISIT TTPUYUHHO-CIICJCTBEHHBIC CBS3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHHUI ¥ TTPOIIECCOB, JIEJIATh BHIBOJIBI C HCITOJIb30BAHUEM JICTYKTUBHBIX
WHIYKTUBHBIX YMO3aKIIOUYCHHH, BBIIBUTATh THUIOTE3bl O B3AHMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIILHO BBIOMPATH CIIOCO0 perieHns y1eOHOo# (hu3ndeckoi 3a1aun
(cpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHUsA, BBIOOp Hambosee
HOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBarebCKue 1eMCTBYA.

UCIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pE3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXXHOE  JalibHEWIlee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh NPEAON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora c undgopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MTHCTPYMEHTHI U 3alpOChI MPU MMOUCKE U
orOope WHGOPMAIIMKM WIA JAaHHBIX C y4E€TOM MPEAJIONKEHHOM Y4eOHOU
bu3nYeCKON 3a1a9H;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY  TPEACTABICHHS
uHDoOpMaIlUl W WUTIOCTPUPOBATH pelIaeMble 3aadll  HECIOKHBIMHU
CXeMaMH, rarpaMmMamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUSA:

B XOJ€ OOCYXIEHUsl y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllCJICHHbIE HA pELIECHUE 3aJaud U TMOIAepKaHHE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTIOCTABIIATh CBOM CYXICHHS C CYXACHUSAMH JPYTUX YYaCTHHUKOB
JUanora, oOOHapyKHBaTh pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTAaX;



nyOIMYHO TPEACTABIATh PE3YyIbTaThl BHITOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCII0JIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUSA
no €€ JMOCTIKEHHUIO: paclpelesiaTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 000011aTh MHEHUSI HECKOJIBKUX JTFOACH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HaIIPaBJICHUIO U KOOPJIAMHUPYSI CBOU JEUCTBUA C APYTHUMH YJI€HAMU
KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranm3anus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M yYEOHBIX CUTYyalUsX, TPEOYIOMIMX
JUTSL petieHus] PU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCA B  PA3IUYHBIX MOAXO0JAX MPUHATHS  pELICHUUN
(MHOUBUOYaJIbHOE, MPUHSATHE pEIIECHUS B TpyNIe, NPUHATHE pEHICHUN
TPYIIION);

CaMOCTOATENIBHO COCTABJISITh AITOPUTM PElIeHHs (PU3MUIECKON 3aa4u UIH
IJlaHa MCCIEAOBaHUS C YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallMU U NpeaiaraTh IaH €€ N3MEHEHNUS,
OOBSICHSITh ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHKCIIE€ B XOJI BBIOJIHEHUS
($u3NYEeCKOro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIUUXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJU U YCIOBUSIM;

CTaBUTH Ce€0s1 HA MECTO JPYTOro 4YejJoBeKa B X0JIe CIIopa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xoHniy oOyuenusi B 7 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh  MOHATHS:  (U3MUECKME U XUMHUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelb, THIOTE3a, €IUHUIBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BemlecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, pPaBHOACHCTBYIOIIAS
cwna,  gedopmarms  (ympyras, — IUlacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (AuQQy3us, TEIIIOBOE IBIKCHUE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBIDKCHHE, HEPaBHOMEPHOE  JBWIXKECHHUE, HHEPIIUS,
B3aMMOJICHCTBUE TEJN, PABHOBECHUE TBEPIBIX TENI C 3aKPEIIEHHOW OCHIO
BpalllEHUs], TIepe/lada JaBICHUS TBEPABIMU TEJIaMH, )KUJIKOCTSIMU U ra3amu,
aTMOC(epHOE MaBJICHHE, IUIaBaHUE TeJ, IMPEBPAIICHUS MEXaHWYECKON
HHEPIuM) MO ONMHUCAHUIO WX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcCle (PU3NYECKUE SBJICHUS B TPHUPOJE:
MPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTAMH B >XKMBOM U HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUSI B MPUPOJAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluard B
TeJIe YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (U3UYECKUE SIBJIICHUS, UCTIONIB3YS
dbuznyeckre BeIUYMHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS, TyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJia TSHKECTH, BEC Tela,
CWJIa TPEeHHUsI, JaBjeHHe (TBEPAOTO Tela, )KUKOCTH, ra3a), BITAIKABAIOIIAsT
CWJIa, MEXaHW4deckass pabdoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI,
KOO(POUIIMEHT TMOJE3HOT0 JIEUCTBUS MEXaHW3MOB, KHUHETHYECKas U
MOTEHIUAJIbHAST JHEPTUsl), MpPU ONUCAHUM TPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCTIOJIB3YEMBIX BEJTUYUH, UX 0003HAYCHUS U €IUHUIIBI
bu3MYecKuX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTHMH BEJIMYWHAMU, CTPOUTH TpaduKu
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUiIo paBHOBECHs pbiuara (010ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON



SHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUld NPAKTUKOOPUEHTHUPOBAHHOIO XapakrTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEHCTBHS, MCHOJB3Yysd 3aKOHBl U
dbopMyIIbl, CBs3BIBarONINE (PU3MYECKUE BEIUYMHBI: HA OCHOBE aHaIM3a
yCIJIOBHUS 3314y 3alHMChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUYECKUE
BENMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHbIC
JaHHBIE, HEOOXOIUMBIE U1 PEUICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTb MpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METOIOB, B ONIMCAHUH MCCIIEAOBAHUS BBIJCIATH IPOBEPSIEMOE
IpEeoJIoKEeHNE (TUIOTE3Y), pa3indaTh U HHTEPIPETUPOBATH MTOJTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OIUMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yJibTaTam;

OPOBOAUTH OMBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WM
(¢u3nYecKux CBOMCTB TeII: (POPMYINPOBATH IPOBEPSIEMbIE MPEATIONIOKEHUS,
coOUpaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pYyI0BaHUs, 3alMChIBATh X0/
OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATh TMPSMbIE W3MEPEHUs] PACCTOSHMS, BPEMEHHU, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIIEpPATypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OAHOM (PM3UUECKON BETUYHHBI OT
JIPYrol C HCIOJIB30BAHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTH IYTH
PAaBHOMEPHO ABMXKYILErOCs Tela OT BPEMEHU JIBHXKEHUS TEJIA, CUIIbI TPEHHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIU CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYrOCTA OT YJUIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM Y4acTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs], CIEAys NPEAJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEIOBAHUS;

IPOBOJANTH KOCBEHHBIE HU3MEPEHHUS (PU3NYECKUX BEIMYUH (TUIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPOTO Tela, CUjla TPEHUS CKOJIbKEHHUSI, TaBICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHWJIA, JCHCTBYyIOIass Ha TOTPYKEHHOE B
KUIKOCTh  TENO, KOI(PPUIMEHT TMOJE3HOr0 JAEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd NPEIJOKeHHOM MHCTPYKUWU: TPU BBITOJIHEHUU
U3MEpPEHH coOMpaTh HKCIEPUMEHTAIbHYI0O YCTAaHOBKY M BBIUYUCIATH
3HAYCHNUE NCKOMOM BEJINYUHEI;

COOJII0IaTh MpaBUjIa TEXHUKU 0€30MacCHOCTH P padoTe ¢ 1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIYar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUECKUX SBICHUM U HEOOXOUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNpPUMEPHl  (HAXOIWUTh  HH(OpPMAIMIO O  IPUMEPAX)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMH U
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 30POBbsI U COOIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY Kalollel cpee;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIIUXCSI
3HaHUA © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYHMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3a/laHUN HAay4YHO-TIOMYJISPHYIO
JaUTEepaTypy (HU3NUECKOTro COAepKaHusl, CIIPABOYHbIC MaTEPHAIIBI, PECYPCHI
cetu UMuTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpMAIUU (PU3NYECKOTO COJEPKAHUSI, B TOM
qrclie MyOJUYHO JIeJIaTh KpaTKUEe COOOIICHHSI O pe3yIbTaTaxX MPOEKTOB WIIH
y4eOHBIX HCCIIEIOBAaHUM, TPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3yYEHHBIN



MOHATUWHBIA ammapaT Kypca (U3WKH, COTPOBOXKAATH BBICTYIUICHUE
MIPE3CHTALMEN;

MpU BBINIOJTHEHUN YYEOHBIX MPOEKTOB M MCCICAOBAHUM pacHpenesiaTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJla4aMH,
CICIUTHh 3a BBIOJHECHHUEM IIJJaHA JCUCTBHM, aJIcKBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIBHOCTb  TPYNIbl, BBICTPAMBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

UCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
amop(HBIC Tena, HACBHIIIEHHBIM W HEHACBHIMICHHBI TIap, BJIAXKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBOM JIBUTaTelNb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsl, IJIEKTPUUECKOE MoJie, TPOBOAHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CHKaTHhe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJULSIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTUI0NPOBOTHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3alUs TN, B3aUMOJICHCTBUE 3apA/IOB, AEHCTBUS 3JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MATrHHUTOB, JECHCTBHE
MAarHMTHOTO TOJIsl HA TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHAYKIIUS)
M0 OINHCAHWI0 MX XAPAaKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpY’)KaloIlleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIC SIBIIGHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue CoJiHIIA, 3aMep3aHHEe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, dJICKTPUIECKUE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noJie 3eMJiu, Aper( moirocoB, pojib MArHUTHOTO MOJIS ISl dKU3HU Ha 3emiie,
MOJISIPHOE CUSIHUE, TMPU HTOM TMEPEBOJUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (PU3UUYECKUX
SIBIICHU;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN M (DM3UYECKUE SBIICHUS, UCIIONB3YS
bu3nUecKue BETUYNHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIMYECTBO
TEIUIOThI, yJeJbHAas TEIUIOEMKOCTh BEIIECTBa, yJeJbHas TeIioTa
MJIaBJICHUsI, YyJEJIbHAs TeIuioTa MapooOpa3oBaHMs, yiAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOI(PGUIMEHT TIOJNE3HOTO JEHCTBUA TEIUIOBOU



MaIllUHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsil, cChUila
TOKa, DJJIGKTPUYECKOE HaNpsDKeHHE, CONPOTUBIEHUE IPOBOJHUKA,
yZeJIbHOE COMPOTUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa), MpU OMNHCAHUU TMPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICIT
WCITOJI3yEMbBIX BEJIMYWH, 0003HAUYCHHS U €IMHUIIBI (DU3UICCKUX BEIINYHH,
HaxXoJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHMYHHY C
JIPYTUMHU BEIUYUHAMH, CTPOUTHh TpaUKyd HM3YYEHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu
CTPOCHHSI BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3akoH OMa i yyacTKa LENH, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpaHEHUs1 SHEPTUH, IPU ITOM JaBaTh CIIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHUE,
OOBSACHATh (PU3MUECKHE MPOIECChl M CBOMCTBA TeJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBS3H, CTPOUTh OOBSICHEHHE U3 1—2 JTOTHUYECKUX
IaroB ¢ omnopoil Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THblE 3aJaud B 2—3 JIEUCTBUS, HCIOIb3YsS 3aKOHbI U
bopMyIibl, CBS3BIBAIOIINE (PU3MYECKHUE BEIMYMUHBI: HA OCHOBE aHaIM3a
YCJIOBUSI 3a/laud 3alUChIBATh KPATKOE YCIOBUE, BBIABIISITH HEAOCTATOK
JAHHBIX [JI  pEIICHHs] 3aJa4d, BbIOMpATh 3aKOHBI U (OPMYJIbI,
HEeoOXoauMble JUIsi €€ pelieHusi, NPOBOJAUTH PACUEThl M CPABHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOXHO pPEIIUTh MpU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJb3Yysl OMHCAHWUE HCCIIEIOBAHUS, BBIICISITH
MpOBEpsIEMOE  MPEINOJIOKEHHE, OlLEHUBAaTh MPABWIHHOCTh TMOPSIIKA
MPOBEJCHUSI UCCIIEI0BaHUs, €1aTh BHIBO/IBI;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
(bU3UYECKUX CBOUCTB TeJ (KaWIISPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIEpaTyphl, CKOPOCTH MPOIIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOrIONIaroIIeii)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHS] BOABI OT TEMIIEPATYpPhl KUJIKOCTH U
IJIOMAA €€ TMOBEPXHOCTH, »OIEKTpHU3alus Tel W B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsJIOB, B3aUMOJICUCTBHUE TIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJIEd TMOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHMTHOTO TOJIE Ha MPOBOJHHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA JJIEKTPOJBUTATEISl TOCTOSHHOTO TOKa): (POPMYyJIHPOBATH



pOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OMbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEIHON BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSXKEHHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3WYECKUX BEIIMYUH, CPAaBHUBATH PE3YyJbTAThI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKOM BETUYHHBI OT
IpPYro C  HCIOJBb30BAaHUEM MPAMBIX HW3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBJIEHUSI TNPOBOJHUMKA OT €ro JUIMHBL, IUIOMAAU IOMNEPEYHOro
CEUYEHUA U YAEIBHOTO CONMPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 TMPOBOAHUK, OT HANpPSKEHUS Ha [POBOIHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOTO U  MAPAJUIEIBHOTO  COEAUHEHUUN
IPOBOJHUKOB): IIJJAHUPOBATH HCCIEJOBAaHUE, COOMPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl MOJYYCHHOM 3aBUCUMOCTH B BUJIE TaOIUIl U rpadKOB, 1e1aTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOUpATh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEIJI0KEHHON MHCTPYKLUHUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

coOJII01aTh MpaBUjia TEXHUKNA 0€30M1aCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JIEUCTBUS HM3YyUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOIl Ha MX ONMUCAHUS (B TOM YUCIE: CHCTEMA
OTOIUJICHUS] JOMOB, TUTPOMETP, MTapoBasi TypOuHa, aMIIepMETP, BOJILTMETP,
CUETUMK DJIEKTPUUECKOW DHEPrUH, AJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbBIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, AMEKTPOJIBUTaTENb MOCTOSIHHOTO TOKA),
UCIOJIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENIbHbBIC
npUOOPHI IO CXEMAM M CXEMaTUYHBIM PUCYHKAM (KHJIKOCTHBIN TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETP, JBHUraTelb BHYTPEHHErO CrOpPaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUYECKUX Lened ¢
MOCJIEA0BATEIbHBIM U HapaJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

NPUBOJIUTL  MNpUMEpPhl  (HaXOAUTh  HUHPOPMAIMIO O  IpUMeEpax)
IPAKTUYECKOr0 HMCIOJB30BaHUs (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



KU3HU 1)1 obecrieyeHus: 0€30MacHOCTU MpHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 310POBbsI U COOJIIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYILECTBIATh TOUCK HMHPopManuu (U3NYECKOTO COJEpKaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIIMXCS 3HAHUW UM IYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJEIATH HHPOPMALIMIO, KOTOPAs SIBISETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4HO-TIOMYJIIPHYIO
JAUTEpaTypy (HPU3NUECKOT0o COAEpKaHus, CIIPAaBOUHbIE MATEPHAIIBI, PECYPCHI
cetu HTepHer, BiaaeTb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YHCIIE€ TyOIMYHO MPEJCTABIATH PE3YIbTAaThl TPOCKTHON
WJIM UCCIIEA0BATENIBCKON JEATENBbHOCTH, IIPU ’TOM I'PaMOTHO HCIIOIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMH 33/1a4aMH, CJICAUTH 32 BBIIIOJHEHUEM IIJIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIax B
NEeSATEIbHOCTD TPYMIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xonIty o0yuenus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepuajbHas TOYKA,
TPAeKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOrO ABMKEHUS, Nedopmanus
(ympyrasi, miacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3KH, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOIO Tejla, paBHOBECUE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HUH(QPa3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, I1IKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJIbHO30PKOCTb,
CHEKTPhl UCITYCKAHUA M MOTJIOMICHUS, albda, 0eTa- U raMmma-u3ayyeHus,
W30TOIBL, IAEPHAS SJHEPreTHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BU)KEHUE, CBOOOJHOE
najJieHue Tej, PABHOMEPHOE JBM)XEHHE 0 OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE ABW)KEHHE, KOJeOaTelIbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJeOaHus1), pe30HAHC, BOJHOBOE JIBUKEHHE, OTPaKEHUE



3ByKa, MNPSIMOJIMHEHHOE PaCHpOCTpPaHEHUE, OTPAXKEHUE U TMPETOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pasioskeHHne O0eNoro CBeTa B
CHEKTp M CJOKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOr0 CIIEKTpa
W3JIyYEHUS ) MO ONMKUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUC;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBIICHUHA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B TPHUPOJC:
NPWINBBI U OTJIMBBI, IBUKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO, IIBeTa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJIOTUYECKOE IEHCTBHUE BUIUMOIO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3JIy4YeHUH, €CTECTBEHHBIM
PaIOAaKTUBHBIN (HOH, KOCMUYECKUE Iy4d, PaJHOAKTHUBHOE H3Ty4YeHUE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE pPAJUOAKTUBHBIX M3IYyYCHHN Ha
OpraHu3M 4YeJIOBEKa), MpH STOM MEPEBOJUTH MPAKTHUUYECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHU;

ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TeJ M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
dbusznyeckue BEIUYMHBI (CpPEeIHSsl U MIHOBEHHas CKOpPOCTh Teja IpHU
HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IEPEMEIICHHUE, IyTh, YIJIOBas
CKOpPOCTh, CHUJIa TPEHHS, CHUJIa YIPYTOCTH, CUJA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJICHHs, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, MOTCHIIMAIbHAS DHEPrUsl Tea,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHMAIbHAS SHEPrUsl CHKATOU
MPY>KWHBI, KHHETUYECKAasi SHEPTHs, MTOTHAsT MEXaHUYECKask SHEPTHs, IEPUOJ
W 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, I[IOKa3aTellb MPEJIOMJICHUS] Cpeibl), MPU OMUCAHUU
MPaBUJIBLHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEeMbIX BEJIUYUH,
0003HaueHUsT W EAUHUIIBI (U3HMUECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3bIBAIONINE JTAHHYIO (DU3MUECKYIO0 BEJIUYUHY C JAPYTMMU BEIUYUHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHHUsI PHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULUA CHUJI, HPUHLIUI OTHOCUTENbHOCTH [amwuies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
NpU SEPHBIX PEAKIUsAX, MPU ITOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allUChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTyallMii MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHUX
IaroB ¢ OMOpPOW Ha 2—3 W3YYCHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peraTh pacu€THbIE 3a/1a9 (OMUPAIOIITUECS Ha CUCTEMY U3 2—3 YpaBHEHUH ),
UCTIOJB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (PU3NUECKUE BETUYUHBI: Ha
OCHOBE aHaJIM3a yCIOBHS 3aJ]a4M 3aIUCHIBATh KPATKOE YCIIOBUE, BHISBIIATH
HEJIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U ()OPMYIIBI,
HEOOXOJUMbIE 7Sl PEIICHUs, TMPOBOJUTH pacu€Thl U  OICHUBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU I[TOMOIIU
$U3MYECKUX METO/AOB, HCIOJB3Yysl OMUCAHUE WCCICIOBAHUS, BBIACISTH
IpOBEPSIEMOE TPEIINONIOKEHNE, OICHUBATh MPABWJIBHOCTh IOPSIKA
MPOBENCHUS]  UCCJENOBAaHUsSI, JellaTb BBIBOJbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIBITOB;

IPOBOAUTH OMBITBI TIO HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
(¢u3MYeCcKuX CBOMCTB Ted (M3ydeHHE BTOPOro 3akoHa HplOTOHa, 3aKkoHa
COXpaHEHUs] PHEPTrUU, 3aBUCUMOCTH TEpHOJa KOJeOAHWM NPy KMHHOTO
MasTHUKa OT MacChl Tpy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MAJIBIX KOJIEOaAHUH, MIPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA,
pasnokeHue 0enoro cBeTa B CHEKTpP, M3yueHHE CBOWMCTB M300pakeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)X€HHWs MpeaAMeTa B COOMparomieit
JUH3e, HAOIOJIEHNWE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB H3ITYUYCHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyTIOBaHUSs, OMMCHIBATH XOJI OTBITA U €r0 Pe3yIbTaThl, (HOPMYIUPOBATH
BBIBO/IBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpelHee 3HaYeHUE U3MepseMOoill BeIMYMHbl ((DOKYCHOE pacCTOSIHHE
coOuparoieii JUH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a U3MEpPEHUS
(M3MepUTEILHOTO TPUOOpPa);

IPOBOANTH HCCIEAOBAHME 3aBUCUMOCTEH (DU3MUECKMX BETUYHH C
UCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, Nepuoja
KOJIeOaHMIT MAaTeMaTHYEeCKOTO MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBeTa OT yria MaJCHUs W yria MPEeIoMJICHHs OT yriia
NaJicHNs). IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITELHO COOMpPATh
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TOJYYCHHOW 3aBUCHUMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOMMI M TpadUKOB, JeiaTh BBIBOIBI 10
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOPOCTh U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JBMKCHHUH, YCKOPEHHE
CBOOOJHOTO MaJeHUsI, KECTKOCTb MPYKUHBI, KOIPPUIUEHT TpeHuUs
CKOJIBKEHHS, MEeXaHuueckas padoTa M MOIIHOCTb, YacTOTa M TEPUOJ
KOJICOaHUM MaTeMaTH4eCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKAs
CHJIa COOWparomie JMH3bI, PAJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTANIbHYIO YCTAHOBKY U BBINOIHSITH
U3MEpPEHUs, CIeAysl MPEIJIO)KEHHOW WHCTPYKIIUU, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTAThI C YUYETOM 33JIaHHON
IIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjia TEXHUKN 0€30M1aCHOCTH MpHU paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IIPU3HAKW M3YYEHHBIX (U3UYECKUX MOJAEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOYEUHBIH HMCTOUYHUK
CBETa, JIy4, TOHKas JTUH3a, IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIETIh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MNPHUHIMIBI  JEHCTBUA U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUA (B TOM YHUCIHE:
CHHMJIOMETP, JNATUYUKHU IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, pakeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CTHIEKTPOCKOTN, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaXx (PU3NYECKHX SBICHUW W HeoOxoaumble (U3HUUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMATHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPHUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPH
pelieHnd  y4eOHO-TIpaKTHUYECKUX  3a/ad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS N300paKEeHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTH  TNPUMEPHl  (HAXOIWUTh  HMH(OpPMAIMIO O  TIPUMEPAX)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlEeHUH C MpUOopamMu H
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 30POBbsI U COOIIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBJIATh TOUCK WHGOpMauK (U3UIECKOTO COJACPNKAHUS B
HuTepHeTe, caMOCTOATEIbHO (HOPMYIHPYSI TIOMCKOBBIN 3apoC, HaXOUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIFHBIX UICTOYHHUKOB,



UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3a/laHUN HAay4HO-TIOMYJISPHYIO
JIUTEPATYpPy (PU3UYECKOTO COJIEPKaHUsl, CIIPAaBOYHBIE MATEPUAIbl, PECYPCHI
cetu UHTEepHeT, BiageTh NpPUEMAMHM KOHCIEKTUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaIUU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHOW HIIM HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasnena (U3UMKA U COIMPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalMeil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasnbie | IIpakTHueckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypchbl
Pa3znen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOIIET0 MUPa
bubmnoreka LIOK
11 o - 2
VISHIA ™ HAyKa O HPHpOe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HISHHCCICHE BETHAMIE https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E 5 2 1
CTECTBEHHOHAYUYHbIN METO]1 IO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHHHU BellleCcTBa
bu6mmoreka [IOK
2.1 1
CTpoetne peiiecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHME M B3aMOJICCTBHE YaCTHIL 5 1 bubnuoteka [IOK
' BEILlECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPSTATIINE COCTOMIRA BelllecTsa https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBu:KeHHMe ¥ B3aMMOAelCTBHE Tel
bu6mmorexa [IOK
3.1 M 3
CXAMITCCIOT ABHACHIC https://m.edso0.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

bu6mmoreka [IOK
32 Miepuys, Macea, m10THOCTS 4 . https://m.edsoo.ru/7f416194
Bu6muoreka [JOK
33 Cruna. Buner cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, :KUAKOCTEN U ra30B
a1 [asnenue. [lepenaya nasiaeHus TBEPABIMU 3 bubmuorexa [JOK
' TE€JIaMH, )KUIKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubmnoreka LIOK
42 JlarerHe KIAKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 Atmocepnoe pasnenne 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 3 bu6mmoteka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro nio pazneny 21
Pa3nen 5. Pabora u MmomHoOCTh. JHEprus
bu6mmorexa [IOK
1 P 1
> 460Ta 1 MOIIHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 IT 1
° POCTHIE MEXAHHIMEL > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
>3 CXAHHHICCKa SHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

8 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMMblI Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenioBbie ABJICHUSA
. bubnuoreka [JOK
11 7
CTpocHHE i CBOHCTBA BelLIECTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
SIDIOBHIE NpOLECCRt > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Paznen 2. DnekTpuyecKkue 1 MATHUTHBIE SIBJICHHUSI
21 DIIeKTPpUYECKHE 3aPs/Ibl. 3apsKEHHBIC TeIa 7 1 bubamnoreka [IOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 ITocTOSIHHBIN IIEKTPUYECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarrutHbie ABaeHis 0 1 L5 https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2.4 4
IICKTPOMATHHTHAs HHAYKLHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannuyeckue ABJICHUSA
MexaHnueckoe JBUKEHHE U CIIOCOObI €ro bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMMOACHCTBHE e https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
13 10 3
3aKOHEI COXpaHEHHs https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannyeckue KoJae0aHUSI M BOJIHBI
bu6nmmoreka [IOK
2.1 M 0 7 3
CXAHHHCCIIE KOACOATI https://m.edsoo.ru/7f41a4a6
bu6mmotexka I[IOK
2.2 M .3 8 1 3
CXATMHCCIAC BOIIHL. IBYX https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. DieKTpOoMarHuTHoOE MoJie U 3JIeKTPOMATHUTHbIE BOJTHBI
31 DNEeKTpOMarHuTHOE I10JIE U 5 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pasznen 4. CBeToBbI€ SIBJICHHS



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

41 3aK0oHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe sIBJICHHSA
bubnuorexa [JOK
51 HcnyckaHue u MOTJIOIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41aa6
bubnnorexa [JOK
52 Crpocine aToMHOrO Apa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 Snepuble peakuyu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [ToBTOpuTE/ILHO-06001AI0IIMIT MOYJIb
6.1 [ToBTOpeHue U 0600IIEHNE COACPIKAHUS 9 9 bu6nmmotexka [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | I[IpakTHueckue p
n/n Bcero u3yyeHusi | oOpa3zoBaTejibHbIE
padoTbI padoThbI
pecypchl
®dusrka — HayKa 0 IpUpo/JIe.
1 SIBiaenus npu }:)IH)I q)IZ/BII)/I‘-IeCKI/Ie 1 02.09 bubmmorexa [OK
PHPOJIBL. ' https://m.edsoo.ru/ff09fe0a
SIBJICHUS
Mexanndeckue, TeIIOBEIE, bu6nmmoreka [IOK
2 9JIEKTPUYCCKUE, MATHUTHBIE, 1 04.09 https://m.edsoo.ru/ff0a013e
CBETOBBIE, 3BYKOBHIC SIBJICHUS
®dusndecKue BETNYUHBI U UX
3 EMebeHIe 1 09.09 bubmuorexa [JOK
P https://m.edsoo.ru/ff09fe0a
VYpok-uccnenosanue "M3mepenune bubnmnoreka [IOK
4 TEMIIepaTypbl IIPHU ITOMOIIH 1 1 11.09 https://m.edsoo.ru/ff0a013e
KUJAKOCTHOTO TEPMOMETpA U '
JaTYNKA TEMIEPATYPhI"
Kak ¢usuka u 1pyrue ecTeCTBCHHBIE
HAyK{ U3Yy4aloT IMPUPOJTY.
5 ECZI;CTBei:IOHa Iin,}fﬁ M};To 1 16.09 bubmorexa TIOK
v A ' https://m.edsoo.ru/ff09f72a
no3HaHus. Onrcanue GuU3nIeCKuX
SIBJICHHH C TIOMOIIIBIO MOJICIICH
Vpok-uccnenoanue "[Ipoepka
6 FI/EIOTe%I' aJTLHOCTD H(l))JIéTEIl) 1 1 18.09 bubmotexa [IOK
s ' https://m.edsoo.ru/ff09fe0a
[1apuKa, MyIneHHoro
Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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TOPU30HTAIILHO, TEM OOJIBIIIE, YeM
OoJibliie BhICOTA MmycKa"

Ctpoenue BeniectBa. ONBITHI,

bu6mmoreka [IOK

7 OKa3bIBAIOIINE TUCKPETHOE 23.09
A HIHE AHCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
Bu6mmoreka [JOK
8 BIDKEHUE YaCTHUI[ BEILIECTBA 25.09
A Tt Bel https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 1O
9 HaOJIFOJEHUIO TEIUIOBOT'O 30.09 Bubmorexa HOK
A ) https://m.edsoo.ru/ff09fe0a
pacIIupEHUS Ta30B)
10 ArperaTHple COCTOSIHUSI BEIIECTBA 02.10 bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a079c
B3aumocBs3b MeX1y CBOMCTBAMU bubnuorexa [JOK
BEILECTB B Pa3HBIX arperaTHbIX https://m.edsoo.ru/ff0a0ae4
COCTOSIHUSX U UX
11 07.10
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJIBI
MexaHndeckoe IBIKEHUE.
12 PaBHOMEpHOE 1 HEPpAaBHOMEPHOE 09.10 Bubmorexa HOK
p p p ' https://m.edsoo.ru/ff0a05c6
JIBYDKEHUE
bu6mmorexa [IOK
13 CkopocTth. EAuHHUIIBI CKOPOCTH 14.10
p A 1t P https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 Pacuer myT 1 BpeMeHHN IBUKEHUS 16.10
yr p A https://m.edsoo.ru/ff0a0ae4
HMueprns. 3aKoH HHEPINU.
P . P bubmuorexa [JOK
15 B3aumoneiicTBue Ten Kak npuurHa 21.10

N3MCHCHU A CKOPOCTU ABHUIKCHUSA TCJT

https://m.edsoo.ru/ff0a0c10
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16 IInotHOCTH BemecTBa. Pacuer Macchl 23.10 Bu6mmoreka [JOK
1 00beMa Tejia IO €ro INIOTHOCTH ' https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnas pabota bubmuoreka [IOK
17 «OmnpeneneHne MIOTHOCTH TBEPIOTO 06.11 https://m.edsoo.ru/ff0a079c
TEnay
18 Pemienue 3a1a4 no reme 111 bubmuoreka [IOK
"ILtotHOCTH BerecTa" ' https://m.edsoo.ru/ff0al23c
Cuta KaK XapakTepuCTUKa bubnuorexa [JOK
19 B3auMoeicTBus Tea. Cuia 13.11 https://m.edsoo.ru/ff0a079c
ynpyroctu. 3akoH ['yka
JlaGopatopnast padota «3yuenue bubnuorexa [JOK
20 3aBUCUMOCTH PACTSKCHUS 1811 https://m.edsoo.ru/ff0a079c
(medopmarivn) Npy>KUHBI OT '
MIPUIIOKEHHOH CHIIBI
21 SBnenue Tarorenus. Cuiia TSKECTH 20.11 bubnuoteka [IOK
https://m.edsoo.ru/ff0a079c
CBs13b M@Ky CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoii Tena. Bec tema. Pemmenue 25.11
" " https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TshKecTr
Cwita TSDKECTH Ha JIPYTUX IJIaHeTax.
23 duznyecKkue xa aKfeyT HCTUKHU 27.11 bubmmorexa [IOK
PaxTep ' https://m.edsoo.ru/ff0a1502
IJIaHET
bu6mmorexa [IOK
24 Hsmepenne cui. JJuHaMOMET 02.12
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh 04.12
https://m.edsoo.ru/ff0al778
ClioKeHHUE IBYX CHII, HAIPaBJICHHBIX
. X . P bubmuorexa [JOK
26 110 OZAHOM MPSAMOI. 09.12

PaBHOelcTBYIOIIAS CHTT

https://m.edsoo.ru/ff0ala70
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Pemenue 3a1ay o reme

bu6mmoreka [IOK

27 11.12
"PaBHOelicTBYIOIIAA CUT" https://m.edsoo.ru/ff0a079c
TpeHue CKOMbKEHUS U TPCHHE

28 nokosi. Tpenue B npupoje u 16.12 bubmorexa [OK

' ' https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabGopaTtopnast padota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHUS OT CWIBI JABJIICHUSA U 18.12 Bubmorexa IOK
' https://m.edsoo.ru/ff0alcc8

XapakTepa CONMpPUKaCAIOITUXCS
MMOBEPXHOCTEN

30 Pemienue 3ama4 Ha onpeneneHme 2312 bubmuotexa [JOK
PaBHOACHCTBYIOLIEH CUIIBI ) https://m.edsoo.ru/ff0a079c
Pemenue 3anau o temam: «Bec

31 Tenay, «I paduyeckoe nzodpakeHme 25 12 bubnuoreka [IOK
cr», «CHIIBDY, ' https://m.edsoo.ru/ff0alde0
«PaBHOIENCTBYIOIIAS CHIDY
KonrtpomnbHas pabora no remam: bu6nuoreka LIOK
«MexaHn4uecKoe JBUKEHUEY, https://m.edsoo.ru/ff0a079c

32 «Macca, IIIOTHOCTB Y, «Bec Temay, 13.01
«I"padmueckoe n300paKeHUE CHID,

«CHp»

33 Jasnenue. CriocoObl yMEHbBILICHUS U 1501 bubmuorexa [JOK
YBEITUYEHUS TaBICHUSA ' https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCHMOCTh Eu6 OK

34 aBJIEHMS ra3a OoT 00bEMa, 20.01 nbnmotexa I

TEeMIIEpaTypbl

https://m.edsoo.ru/ff0a2376
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[Tepenada naBiaeHuUs TBEPABIMHU

bu6mmoreka [IOK

35 . 22.01
TelaMH, KUIKOCTAMHI M rasaMi https://m.edsoo.ru/ff0a25b0
3akoH IMackansa
JlaBieHue B )KUIKOCTHU M Ta3e,
36 BBI3BAHHOE JEHCTBUEM CUJIBI 27.01 Bubmmorexa LTOK
) https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amad o teme «JlaBienue 2901 Bu6mmoreka [JOK
B JKHIKOCTH U rase. 3axoH Ilackansay ) https://m.edsoo.ru/ff0a2826
bubmnoreka LIOK
38 Co00 03.02
OODIHAIOTIHECA COCYIIbI https://m.edsoo.ru/ff0a2970
bubmnoreka LIOK
39 T 7 05.02
HAPABJITHECKHH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit 10.02 bubnmoreka LIOK
SKUIKOCTHBINA HACOC ' https://m.edsoo.ru/ff0a079c
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBAHUS BO3 HOU
41 O?(I)IJIOI{KH 3emin 3;3};:I/IMOCTB 12.02 Bubmorexa HOK
: ' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro 1aBIEHUS OT BHICOTHI
HaJl YPOBHEM MOPsI
Bec Bo3nyxa. ATMocdepHoe bubnnorexa [IOK
42 17.02
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
Hsmepenune armocdepHoro bubnmnoreka [IOK
43 19.02
nasienus. OnsIT Toppruenn https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTEI HA, OBHEM 24.02 bubmiorexa [JOK
a AP ' https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomertp-anepouns. AtmochepHoe 26.02 bubnnorexa [IOK

JaBJICHUC HA pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3a1ay o reme

bu6mmoreka [IOK

46 "AtMmocepHoe naBiaeHue" 03.03 https://m.edsoo.ru/ff0a079c
JlelicTBUE )KMIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO. 05.03 bubmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlabopaTtopnast pabota
48 «OrnpeneneHue BHITAIKUBAIOLIEH 10.03 bubmmoreka [LIOK
CHUJIbI, JEUCTBYIOIIEH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
Jlaboparopuas paboTa 1o Teme
«MccnenoBanre 3aBUCIMOCTH Beca
49 TeNa B BOZAC OT 00bEMa 12.03 bubmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPYKCHHON B )KHJIKOCTh YaCTH
Tena»
bu6mmoreka [IOK
50 Hlraparite Tex 17.03 https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota bubnuoteka [IOK
"KoHcTpyupoBanue apeoMeTpa Uin https://m.edsoo.ru/ff0a079c
51 KOHCTPYMPOBAHUE JIOJIKH 1 19.03
OIpeIeNieHuE €€
rpy30noasEMHOCTH"
Pemenue 3anay no Temam:
59 «IlmaBanue cynos. 2403 bubnmnoreka [JOK
BosayxomiaBanue», «/laBinenue https://m.edsoo.ru/ff0a3654
TBEP/BIX TEJ, )KUJKOCTEH 1 Ta30B»
bu6nmuoreka [JOK
53 Mexanurieckas pabota 26.03 https://m.edsoo.ru/ff0a3f82
54 Momuocts. EquHUIEI MOIITHOCTH 07.04 Eubmorexa HOK

https://m.edsoo.ru/ff0a3f82
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VYpoxk-uccienoanue "Pacuér

bu6mmoreka [IOK

55 MOIIHOCTH, Pa3BUBAEMOM [IPH 1 09.04 https://m.edsoo.ru/ff0a079¢c
HoanLéMe 110 JiecTHuie"

56 [IpocTeie MexaHu3Mbl. Poiyar. 14.04 bubmuoreka [IOK
PaBHOBeCue cuit Ha ppruare https://m.edsoo.ru/ff0a079c
KonTponbHnas padbora no teme bubmmoreka [LIOK
«/laBiieHME TBEPIBIX TEI, https://m.edsoo.ru/ff0a079c

57 KUJKOCTEH U Ta30By / 16.04
Bcepoccuiickas npoBepoyHas
pabota
PesepHsbiit ypok. Pabora ¢
TEKCTaMHU 1o TeMe «/laBineHue

58 TBEPIBIX TEI, JKUIKOCTEN U ra3oB» / 21.04 Bubmiorexa HOK

. https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickast mpoBepouHas
pabota
Poruaru B TexHuKe, OBITY U IPUPO/IE.
JlaGopaTtopHast pabota bubnmnoreka [JOK

59 . 05 23.04
«HccnenoBanue ycaoBui https://m.edsoo.ru/ff0a478e
paBHOBECHUS pblUara»

60 Pemenne 3amad mo TeMe «Y CIIOBUS 28,04 bu6mmoreka [IOK
pPaBHOBECHUs pblUara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT noneznoro aeicTeus bubnuoteka [IOK

61 MmexaHusMa. JlaboparopHas paboTa 05 30,04 https://m.edsoo.ru/ff0a079c
«M3mepenne KI1/1 HaknoHHOM
MJIOCKOCTH

62 Pemrenne 3amau mo teMe "Pabora, 05.05 bu6nmuoreka [JOK

MorrHocTh, KIT/1"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a4c48

Mexanndeckas OHEPrus.

bubnuoreka [IOK

63 Kunernyeckas v moTeHIuajIbHas 1 07.05 httos://m.e dsoou.ru 1024252
SHEprus

64 3aKOH COXPaHEHHUs MEXaHUYECKOU 1 12.05 bubnmoreka [JOK
SHEPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME bubnmnoreka [JOK
"JKcnepUMEHTAILHOE ONpECIICHUE https://m.edsoo.ru/ff0a079c

65 W3MCHCHUS KI/IHUeTI/IquKOﬁ u 1 1 14.05
MOTEHIUATBHON YHEPTHH MIPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
MI0CKOCTH"

66 KoHTposbHas pabota 1o Teme 1 19.05 bubnunoreka [IOK
«PaboTta 1 MOIIHOCT. DHEPTUs» https://m.edsoo.ru/ff0a079c
Pe3epBHbIit K. Pabot

67 TCKC’I;)aMI/I H(Z,?ZMe ";/?SXZI;:I/I‘IGCKOC 1 21.05 bubmorexa HOK

" https://m.edsoo.ru/ff0adee6
JIBUOKCHUE
PesepBHrlit ypok. Paborta ¢ bubnmnoreka [IOK

68 TeKkcTaMu 1o Teme "Pabora. 1 26.05 https://m.edsoo0.ru/ff0a079c
MoiuHOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOI'PAMME
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8 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabuble | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM 1 02.09 bubnumoreka LIOK
TEOPUHU U UX OIIBITHBIE ' https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYIT 1 05.09 bubnunoreka [IOK
https://m.edsoo.ru/ff0a079c
Mogenu TBEPAOTO, KUIKOTO U
3 ras(z)[06 a3HoprI([) COCTO}IfII/Iﬁ 1 09.09 bubmorexa HOK
P ' https://m.edsoo.ru/ff0a540e
BEIIECTBA
OObscHeHne CBOMCTB TBEPIOTO, bu6nmnoreka [IOK
KHUJKOTO U Ta3000pa3HOTo https://m.edsoo.ru/ff0a079c
4 COCTOSIHUM BEILIECTBA HA OCHOBE 1 12.09
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgpHbie 1 16.00 bubnnorexa [IOK
Tena ' https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KaWJUIIPHOCTD. 1 19.09 bubnmnoreka [IOK
IToBepXHOCTHOE HaATsKEHUE ' https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
7 TennoBoe pacimupeHue u cxaTue 1 23.09
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEeMIEpPaTyphl bubnumoreka [LIOK
8 CO CKOPOCTBIO TEIIOBOTO JABHYKEHUS 1 26.09 https://m.edsoo.ru/ff0a079c

YaCTHII
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9 Buytpennss sneprus. CriocoOsl 30.09 bubmmoreka [LIOK
W3MEHEHUS BHYTPEHHEH YSHEPT UM ' https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Buap! Termonepenaun 03.10

A el https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTruaeckoe

11 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB 07.10 Bu6mmoreka [JOK
BEIIECTB U MaTEPHUAIOB B LIEJISIX ) https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"

12 KonnuecTBo TemioThl. Y aenpHas 10.10 bubmnoreka LIOK
TEIIOEMKOCTb ' https://m.edsoo.ru/ff0a6976
YpaBHeHHe TerIoBoro OajgaHca.

13 TemmooOMeH u TEII0BOE 14.10 bubmorexa LOK

' https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopnas pabota
"UccmenoBaHue SBICHHS bu6mmoreka [IOK

14 17.10
TEII000MEeHa NPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boab"

Pacuer xonnyecTBa TEIIOTHI, bu6nmmoreka [IOK
15 HEO0OXOMMOTO sl HarpEBaHUS 5110 https://m.edsoo.ru/ff0a079c
TeJa U BBIIENSIEMOT0 UM MPU )
OXJIAXKICHUU
JlaboparopHnast pabota
16 "Onpenenenue yaelIbHON 24.10 bubmaorexa LIOK
P Y | ' https://m.edsoo.ru/ff0aébb0
TEITIOEMKOCTH BEIIIECTBA
17 DHeprus TOIUINBA. Y JeIbHAas 0711 bubnmnoreka [IOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



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/ff0a079c
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u OTBEPACBAHUC

bu6mmoreka [IOK

18 KPUCTAJUTMYECKUX TEI. Y IebHas 11.11
P A https://m.edsoo.ru/ff0a71d2
TEeII0Ta TUIaBJICHUS
JlaGopaTopHas pabota
19 "OnpeneneHue yaeabHON TEeII0ThI 14.11 bubmorexa TIOK
y" ' https://m.edsoo.ru/ff0a72fe
IUTaBJICHUSA JIb/1a
[TapooGpa3oBaHue 1 KOHACHCAITHS. bubnmnoreka [JOK
20 18.11
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
napooOpa3oBaHUs U KOHICHCAIINH.
21 3a§I/ICI/II€IOCTL TeMIepaTypbl 21.11 bubmorexa [IOK
patyp ' https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(HEPHOTO
TABIICHUS
Brnaxxnocts Bo3ayxa. JlaboparopHas
99 pabota "OnpeneneHue 2511 bubnuoreka LIOK
OTHOCHUTEIBHON BIAKHOCTH ' https://m.edsoo.ru/ff0a7628
BO3IYyXa"
Pemrenue 3ama4 Ha onpeieneHue bu6mmoreka [IOK
23 28.11
BJI&YKHOCTH BO3yXa https://m.edsoo.ru/ff0a079c
[TpuHIUIBI paOOTHI TETUIOBBIX bub6nuoreka LIOK
24 nsurareneif. ITapoBast TypOuHa. 02.12 https://m.edsoo.ru/ff0a079c
JIBurarens BHyTPEHHETO CTOPAHUS
KII/I TermoBOro nBuraress.
25 TennoBble IBUTATEH 1 3AIUTA 05.12 bubmorexa HOK
! . H ' https://m.edsoo.ru/ff0a7c7c
OKpYXaromiei cpeibl
26 3aKOH COXpAaHEHHUs U MPEBPAIICHUS 0912 bubnmnoreka [IOK

OHEPTHH B TCIJIOBBIX ITPOLECCax

https://m.edsoo.ru/ff0a079c¢
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[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe ""TeroBbie SABICHUSA.

Bu6mmoreka [IOK

27 12.12
N3menenue arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a83f2
BeniecTna"
KonrtponbHas pabora no reme
28 "Tennosie siBIcHUs. I3MeHeHne 16.12 bubmorexa [OK
. Y ' https.//m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIeCTBa
DnekTpusanus Teiu. JIBa poaa bu6nmoreka [IOK
29 19.12
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a079c
Ypok-uccienopanue bubnuotexa [JOK
30 "DnexTpu3anus Te’ HHAYKIUueH u 23.12 https://m.edsoo.ru/ff0a079c
IIPU COIPUKOCHOBEHUU"
B3anmopeiicTBue 3apsiKEHHBIX TEIL. bubnunoreka [IOK
31 26.12
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE MOJIE.
39 HanpsikeHHOCTB 2J1eKTpUYECKOro 13.01 bu6mmorexa [IOK
nons. [IpuHnmn cynepnosuuuu ' https://m.edsoo.ru/ff0a8a0a
IIEKTPUYECKUX MOJIEN
Hocutenu snexrpudeckux 3apsiaoB. bubnuoteka [IOK
33 DnemeHTapHbIi 3apsia. CTpoeHue 16.01 https://m.edsoo.ru/ff0a079¢c
aToma
34 IIpoBOAHMKYN U AMDIEKTPUKU. 3aKOH 2001 bubnnorexa [HOK
COXPAaHEHUs DJIEKTPUUECKOTO 3apsiia ' https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1ad Ha npuMeEHEHUE 2301 bubnnorexa [HOK
CBOMCTB 2JIEKTPUYECKHX 3aps1/I0B ' https://m.edsoo.ru/ff0a90cc
DNEKTPUUISCKUU TOK, YCIOBHS €T0
P Y bu6mmorexa [IOK
36 cytiectBoBaHus. McTouHukn 27.01

QJICKTPHUYCCKOT'O TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 EHCTBHUS ICKTPUIECKOTO TOKA 30.01
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlefictBue bubmuorexa [JOK

38 3IEKTPUYECKOTO MOJIS HA 1 03.02 https://m.edsoo.ru/ff0a079c
IIPOBOJHUKY U TUAIEKTPUKH"

39 DNEeKTPUYECKHUM TOK B METaJIaXx, 06.02 bubnnoreka [IOK
JKUIKOCTSIX U razax ) https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1erb 1 e& 10.02 bubnunoreka [IOK
COCTaBHBIC YaCTH ' https://m.edsoo.ru/ff0a079c
Cuna toka. JlaGopaTopHas pabota

41 "U3mepeHue u peryaupoBaHUE CUITBI 05 13.02 bubmmorexa [IOK

" P peryimp ' ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DNEeKTPUUECKOE HANIPSKEHHE.

42 Bonbst™merp. JlabopaTopHas paboTa 05 17.02 bubnuoreka LIOK
"U3MepeHue U peryIupoBaHie ' ' https://m.edsoo.ru/ff0ade14
HanpsHKeHUs"

ConpoTHBiIEeHHE TPOBOTHUKA.
43 VY ienpHOE CONPOTUBIICHUE 20.02 bubmorexa TIOK
P ' https://m.edsoo.ru/ff0aa738
BEIIEeCTBA
JlabopaTopHas pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 CONIPOTUBJICHHUSI TPOBOAHUKA OT €0 1 24.02 bubmorexa OK
P P ' https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIA/IH TOTIEPEYHOTO
Ce4YeHMs U Marepuaia”
3aBUCHMOCTB CHITBI TOKA OT Bt OK
45 HanpskeHus. 3akon Oma i 27.02 nbnmotexa I

ydacCTKa nenu

https://m.edsoo.ru/ff0aa44a
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JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTBI

Bu6mmoreka [JOK

46 TOKA, U €ro uepe3 pe3ucTop, oT 03.03
AV pe3p p https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pesucrope”
[TocnenoBarenbHOE U MapaJIEIbHOE Bu6mmoreka [JOK
47 06.03
COCAMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0a079c
JlaGopaTopHas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUI bubnuoreka [IOK
48 10.03
MIPY MOCIET0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopuas padora "IIpoBepka
49 IIpaBUJiIa I CHJIbI TOKA IIPU 13.03 bubnuoreka [IOK
napauIeJIbHOM COEIMHEHUH ' https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3anay Ha npuMeHEHUE
50 3akoHa OMa g pa3InyHoOro 17.03 bubmorexa LOK
p ' https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
Paborta 1 MOIIIHOCTH
51 SIIEKTPUUECKOrO TOKAa. 3aKOH 20.03 bubmmorexa [JOK
P ' ' https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenua
JlabopaTtopHas paboTa
52 "Ompenenenne padOTHI U MOIITHOCTH 24.03 bubmmorexa [JOK
P p ., B ' https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LIETH U
MMOTPEOUTEIH DIEKTPHUECKOMH b K
53 P p 27,03 nomroreka 11O

sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660
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ITocTossHHBIC Mar HHTBbI, UX

bu6mmoreka [IOK

54 07.04
B3aMMOJIEIiCTBAE https://m.edsoo.ru/ff0a079c
Ypoxk-uccinenonanue "N3ydyenue bubnmnoreka [JOK
55 ) | 1 10.04
10JIEN MTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€ 1nosie. MaraHuTHoe 1ose
56 3eMIIM U €ro 3HaYEHUE JUIS KU3HU 14.04 Bubmiorexa HOK
' https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroTroBKa K KOHTPOIBHOU padboTe
1o Teme "DIIeKTPUUECKHUE 3apsbl.
bubmnoreka LIOK
57 3apspKeHHBIC Tea U UX 17.04
. . https://m.edsoo.ru/ffO0abd2c
B3aumoeiicTBus. [locTosHHBII
AJIEKTPUYECKUM TOK"
KonrponsHas paboTa o Teme
"DJIeKTpUUECKHE 3aPSIb.
3apsKeHHBIE Tesla U UX Eub 110K
UOJINOTEeKA
58 B3anMoieiicTBUS. [locTOSTHHBIN 21.04
! o " https://m.edsoo.ru/ffO0abea8
ANEeKTpUYecKuit Tok" /
Bcepocculickas nmpoBepouHas
paborta
PezepaHbiii ypok. Pabora ¢
TekcTamu 1o Teme "[locTosHHbII Bu6 110K
uOIMoTeKa
59 ANEKTpUYECKUi TOK" / 24.04
P 8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OmneiT Opcrena. MarHuTHoe nosue
60 AIEKTPUIECKOTO TOKa MaruutHoe 28.04 bubmorexa TIOK
P ' https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKHA C TOKOM
[IpumeneHne 3IeKTPOMarHuToB B bubnuoteka [IOK
61 P P 05 05.05 1

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue nelcTBUSI MAarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

DNEeKTPOJIBUraTelb OCTOIHHOTO
Toka. Mcnonp3oBanue
3JIEKTPOABUTATENECH B TEXHUUECKUX

Bu6mmoreka [JOK
62 CTPOMCTBaX U HAa TPAHCIIOPTE. 08.05
yerp P P https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHas pabota
"KoHcTpynpoBaHue u u3ydueHue
paboTHI AJIEKTpoABUTATENS "
OnbiTel Papajest. 3aKoH bu6nmmoreka [IOK
63 SIEKTPOMArHUTHON MHIAYKIIHH. 12.05 https://m.edsoo.ru/ff0a079c
[IpaBuio Jlenna
OnexTtporeneparop. CriocoOsl bu6nunoreka [IOK
MIOJIyYEHUS IEKTPUUECKOI https://m.edsoo.ru/ff0a079c
64 SHEPTUU. DIIEKTPOCTAHIIUU HA 15.05
BO300HOBJISIEMBIX HCTOUHUKAX
SHEPruu
ITonroToBka Kk KOHTPOJIBHOU padoTe bub6nuoreka LIOK
65 1o TemMe "DIeKTPUIECKHUE U 19.05 https://m.edsoo.ru/ff0a079c
MAarHWTHBIC SBJICHHS"
KonTponbHas padbota no reme
66 "DJIeKTpUUECKUE U MATHUTHBIE 22.05 bubmorexa TIOK
p" ' https://m.edsoo.ru/ff0ach14
SIBIICHHUSI
PesepBubIit ypok. Pabora ¢
PBERIH YPOK. & Bu6nuorexa [IOK
67 TEKCTaMH 110 Teme ""TernnoBbie 26.05
" https://m.edsoo.ru/ffOacc5e
SIBIICHHUSI
PesepBHrlit ypok. Paborta ¢ bubnnorexa [HOK
68 TEeKCTaMu 110 TeMe "MarHuTHbIe 28.05 https://m.edsoo.ru/ff0a079c

siBiIeHUA"
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OBIIEE KOJIMYECTBO YACOB 10
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9 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

1 MexaHudecKkoe IBHKEHUE. 1 01.09 bu6mmoreka [IOK
MarepuanbpHasi TOUKa ' https://m.edsoo.ru/ff0a079c

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 03.09 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUS ' https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE pAMOIUHENHOE 1 05.09 bubmmoreka [JOK
JIBUKCHUE ' https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE bu6mmoteka LIOK

4 nerkenne. CpeiHss i MTHOBEHHAs 1 08.09 https://m.edsoo.ru/ff0a079c
CKOPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 10.09 bubnuoreka [IOK
JIBIDKCHHE. Y CKOpPEHHUE ' https://m.edsoo.ru/ff0ad8d4
CKopoCTh MIPSMOJIMHEHHOTO bubmuoreka [JOK

6 PaBHOYCKOPEHHOT'O IBHIKEHHUSI. 1 12.09 https://m.edsoo0.ru/ff0a079c
I'padux ckopocTH
JlaGoparopHas paboTa

7 "Onpezenenne yCKOPEeHHs Tena Ipu 1 1 15.09 bubnmnoreka [IOK
PaBHOYCKOPEHHOM JIBH>KEHUH T10 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM mIocKocTh"

8 CBo0Ooguoe nanenue tei. OIbITH 1 17.09 but6mmoreka [JOK
lanunes ’ https://m.edsoo.ru/ff0a079c
PaBHOMEpHOE BHXKEHUE 110 b K

9 pHOC 1T 1 19.09 n6mmoreka 11O

oKkpyxHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76
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oOpaiueHnus. JInneliHas u yriaoBast

CKOpOCTH
10 LleHTpOCTpEMHUTETTLHOE YCKOPEHUE 22.09 bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c
1 [Iepssiii 3akoH HeroTona. Bekrop 24,09 bubnuorexa [IOK
CHITBI ' https://m.edsoo0.ru/ff0ae612
12 Bropoii 3akon Herorona. 26.09 bubnuorexa [IOK
PaBHoxeiicTByrOIIAs cuna ' https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HptoToHa. 29.09 bu6mmoteka [LIOK
Cynepno3uuus cui ' https://m.edsoo.ru/ff0ae982
1 Pemenue 3a1au Ha TpUMEHEHUE 01.10 bubnnorexa [JOK
3akoHOB HprOoTOHA ' https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
1 . r 03.10
° Cuna ynpyroctit. 3akon I'yka https://m.edsoo.ru/ffO0aeca2
Pemenune 3agau no teme «Cuia bubmuoreka [JOK
16 06.10
YIPYTOCTH https://m.edsoo.ru/ff0a079c
JlaGopaTtopHnas pabota
17 «Om I; eJII;HI/IeIzKeCTKOCTI/I 08.10 bubmorexa HOK
pel ' https://m.edsoo.ru/ffOaee28
MPY>KUHBD)
bu6mmotexka I[IOK
1 10.1
8 Cua Tpetis 010 https://m.edsoo.ru/ff0af738
Pemenue 3amau mo teme «Cuia but6mmoreka [JOK
19 13.10
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota
20 "On I;IICJ'II:DHI/IC §03(1)(1)I/II_II/ICHT3. 15.10 brbmorexa [OK
P " ' https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenue 3amau mo teme "3aKOHEI Bu6 OK
21 Herotona. Cuna ynpyroctu. Cuna 17.10 nosmoreka L

TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cua TSHKeCTH M 3aKOH BCEMHUPHOI'O

bu6mmoteka [IOK
22 TATOTCHUS. Y CKOPEHUE CBOOOTHOTO 20.10
P A https://m.edsoo.ru/ff0af044
najieHus
Ypok-koHhepenius " JIBuxeHne Ten bubnuortexa [JOK
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA 22.10 https://m.edsoo.ru/ff0a079c
(Conneunas cucrema). ['amakTukn"
Pemenue 3anay no teme "Cuia
24 TSXKECTU M 3aKOH BCEMUPHOTO 24.10 bubmmorera HOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
o5 [IepBas kocMuyecKast CKOPOCTb. 05.11 bubnuoreka LIOK
HesecoMocTs u nieperpysku ' https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHONH TOUKH.
AGCom0THO TBEPAOE TEIO.
26 PaBHOBecue TBép Oro Tena ¢ 07.11 bubmorexa LIOK
L P ' https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OCBIO BpAIICHHS.
MowmeHT cuinsl. L{enTp TsxecTn
PaBHOBecue MarepuanbHON TOUKH. bubmuotexa [LIOK
AGCom0THO TBEPAOE TEIO. https://m.edsoo.ru/ff0a079c
27 PaBHOBecue TBEpAOTO TENA C 10.11
3aKpEIIEHHOW OChIO BpaIICHUS.
MowmeHT cuisl. L{enTp TsxecTn
28 Pemienne 3amad mo tTeme "MoMeHT 111 bu6nmoteka [IOK
cuibl. LleHTp TsxecTn" ' https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHON padboTe Eubs OK
oTeka
29 o Teme "MexaHn4yeckoe JBUKEHUE. 14.11 nosmoreka L

B3aumoneiictBue Ten"

https://m.edsoo.ru/ff0b0408
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KonTponbhas pabota o Teme

bu6mmoteka [IOK
30 " . 17.11
MexaHqueCKoe ﬂBmf{eHHe https://m.edsoo.ru/ffOb06ec
B3aumoneiictue Ten"
Nmnynbce Tena. UMnynbe CUibl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. 19.11 bubmmoreka [IOK
VYupyroe u HeyIpyroe ' https://m.edsoo.ru/ffOb07fa
B3aNMOEUCTBUE
Pemenue 3aga4 mo teMme ""3akoH bubnnorexa [JOK

32 . 21.11
COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢
Ypok-koH(pepenus "PeakTuBHOE bubmmoreka [TOK

33 ., 24.11 _

JIBUKEHUE B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0a079c
bubnuorexa [JOK

34 M 0 26.11

CXAMIHCECKA paboTa M MOTIHOCTD https://m.edsoo.ru/ff0b0a84

35 PaGora cumbl TSDKECTH, CHITBI 2811 bubnuorexa [JOK
YIPYTOCTH U CHIIbI TPEHUS ' https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabora bubmuoreka [LIOK

36 «Omnpenenenue paboThl CUIIBI TPEHUS 0112 https://m.edsoo.ru/ff0a079c
MIPU PaBHOMEPHOM JIBUKEHHH TeJa '

M0 TOPU30HTATILHON TOBEPXHOCTHY

37 CBs13b dHEPTUU U pabOTHI. 03.12 bubnmnoreka [IOK
IToreHManbHas SHEPrust ' https://m.edsoo.ru/ff0a079c
Kunernueckas sueprus. Teopema o bubnmnoreka [IOK

38 . 05.12
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUU B 08.12 bu6mmoreka [IOK
MEXaHHKE ' https://m.edsoo.ru/ff0a079c

40 JlabopaTtopnast pabota «3yuenune 10.12 bubnmnoreka [IOK

3daKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe
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Konebarensnoe JABHKCHHE U €T0

bubnuorexa [IOK

41 12.12
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxarolue KoiaeOaHusl.

42 BHI}{,X ncnlelilﬂme KOJIeOaHus 15.12 bubnmorexa [IOK

Y ' ' https://m.edsoo.ru/ff0b20f0
Pe3onanc

13 MareMaTu4ecKkuil U pyKUHHBIN 1712 bubmumoteka LIOK
MasITHUKH ' https://m.edsoo.ru/ff0a079c
Ypoxk-uccnenoanue «3aBUCUMOCTb

44 nepuoja KojaebaHu oT KEeCTKOCTH 19.12 bubmorexa HOK

' https://m.edsoo.ru/ff0b197a
MPYKUHBI ¥ MAacChI TPY3a»

45 IIpeBpatienue snepruu npu 912 bubmmoreka [IOK
MEXaHUYECKUX KOJIEOaHUIX ' https://m.edsoo.ru/ff0a079c
JIaGoparopHas pabora

46 «Om I; eJII;HI/Ier‘){aCTOTLI U IIEPUOIA 24.12 buGnnorexa LIOK

pedl . pHo ' https://m.edsoo.ru/ffOblaec
KoJie0aHUM MPY>KMHHOTO MasiTHUKA»
JlaGopatopHas pabora «IIpoBepka

47 HE3aBUCHMOCTH NepHo/ia KoneOaHui 26.12 bubanorexa [IOK
rpy3a, MOABEIICHHOTO K HUTH, OT ' https://m.edsoo.ru/ffob197a
MaccChl rpy3a»

Mexanunueckue BoaHEL. CBOMCTBa
48 MeXaHH4eCcKHUX BOJH. IIpomonbHbie 1 12.01 bubnnorexa [IOK
- PO ' https://m.edsoo.ru/ffob21fe
MOTIEPEYHBIE BOJIHBI
VYpoxk-koHpepennus "MexaHndeckue bubmuoteka [IOK

49 BOJIHBI B TBEPIOM TeJIE. 14.01 https://m.edsoo.ru/ff0a079c
CeiicMuueckue BOJIHEI"
3Byk. PacripocTpanenue u bubmmnoreka LIOK

50 Yi. Facnpoctp 16.01 1

OTPAKCHUC 3BYKa

https://m.edsoo.ru/ff0a079c
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Ypok-uccienosanue "Habnronenne

bu6mmoreka [IOK

o1 3aBHCHMOCTH BBICOTHI 3ByKa OT 19.01 https://m.edsoo.ru/ff0a079c
4acTOThI"
I'poMKOCTB 3ByKa M BBICOTA TOHA. bubnuortexa [JOK
52 > 21.01
AKYCTUYECKHUI1 pe30HaHC https://m.edsoo.ru/ff0a079c
53 Ypok-koHpepenmus "YipTpa3ByK u 23.01 bubnnoreka [IOK
MH(Pa3ByK B IPUPOJIE U TEXHHUKE" ' https://m.edsoo.ru/ffob23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe
54 1o TeMe "3aKoHbI ccl))x aHeHI/II:I 26.01 bubmorexa LIOK
P ' ' https://m.edsoo.ru/ff0b25f0
Mexanudeckue KojeOaHus U BOJTHBI"
KonTposabHas pabota no reme bu6mmoteka LIOK
55 "3aKOHBI COXPAaHEHUS. 28.01 https://m.edsoo.ru/ff0a079c
Mexanunueckue Koie6aHus U BOJHBI"
DNEeKTPOMarHuTHOE MOJeE. bubnuoreka LIOK
56 30.01
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH 02.02 bubmuotexa [LIOK
https://m.edsoo.ru/ff0a079c
VYpok-koHpepennus "Illkana
58 AJIEKTPOMArHUTHBIX BOJIH. 04.02 bubnnoreka [IOK
Hcnonb30BaHuE 3JIEKTPOMAarHUTHBIX ' https://m.edsoo.ru/ffOb2fe6
BOJIH JJI1 COTOBOM cBA3H"
VYpok-uccnenosanue "U3yuenue
P . e bubmuorexa [JOK
59 CBOMCTB 3JICKTPOMAarHuTHBIX BOJIH C 06.02
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpezenenne but6mmoreka [JOK
60 YaCTOThI U JUIMHBI 09.02 https://m.edsoo.ru/ff0a079c

BHCKTpOMaFHHTHOﬁ BOJIHBI
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DneKTpOMarHuTHas IpUpo/a CBETa.

bu6mmoteka [IOK
61 Cxkopoctb cBeta. BoiaHoBbBIE 11.02
P https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Ucrounuku cBera. [Ipsimonuueirinoe
62 pacrpocTpaHeHue cBeTa. 3aTMEHUs 13.02 bubmmorexa [IOK
' ' https://m.edsoo0.ru/ff0b3658
Counia u JIyHsl
3aKoH OTpaKCHHsI CBETa. 3epKaa.
63 Pemenne 3agay Ha npuMeHEHNE 16.02 Bubmorexa IIOK
P ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETA
[Ipenomnenue cBera. 3aKoH bubnuoreka LIOK
64 18.02
MIPEJIOMJICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHUE
65 cBeta. Mcnonp30BaHue MOJIHOTO 20.02 bubmmoreka [JOK
BHYTPEHHETO OTPaKEHUS B ' https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa bubnuoreka [LIOK
"HccnenoBanue 3aBUCUMOCTH yTia https://m.edsoo.ru/ff0a079c
66 IIPEJIOMJIEHUS CBETOBOTI'O JIy4a OT 25.02
yria najeHus Ha rpaHule "Bo3ayX-
crexso""
VYpok-koHpepeHIus bubmuorexa [JOK
" cnonbp30BaHKe MOJTHOTO https://m.edsoo.ru/ff0a079c
67 BHYTPEHHET'O OTPaKCHUS: 27.02
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBSI3B"
but6mmoreka [JOK
68 JInnzel. OnTHYecKas CUIIa JIMH3bI 02.03
https://m.edsoo.ru/ff0b3f2c
. bubnuoteka [IOK
69 [TocTpoenne n300pakeHUi B IMH3AX 04.03 1

https://m.edsoo.ru/ff0b444a
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JlaGopaTtopHnas pabota
"Onpenenenne HOKYCHOTO

bubnuorexa [JOK

70 paccTOsIHUA U ONITUYECKOU CUIIBI 06.03 https://m.edsoo.ru/ff0b4206
cobuparotiei TMH3bI"

7 Ypok-koHbpepenius "OnTuyeckue 11.03 bubmmoreka [IOK
JMH30BbIe TPUOOPH" https://m.edsoo.ru/ffOc0a7e

79 I'1a3 kak onTHyeckast CUCTEMA. 13.03 bubnuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
Ypok-koupepenmus "JlepexTo bubmmoreka [JOK

73 16.03
3penus. Kak coxpanuts 3peHue" https://m.edsoo.ru/ff0a079c
Paznoxxenne 6eoro cBera B CIeKTp.

74 OnebiTel HetoToHa. Croxxenue 18.03 bubnnoreka [IOK
CIIEKTpaJIbHBIX I[BETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
CcBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
pasioKeHUIo 0eI0ro cBeTa B CIIEKTP

75 U BOCIIPHUATHIO LIBETA IPEIMETOB IIPU 20.03 bubmmorexa [IOK

https://m.edsoo.ru/ffOc0e2a

WX HaOJIO/ICHUU Yepe3 I[BETOBBIE
¢buibTpol"
Ypoxk-nipaktukyMm "BomHoBBIE bubmuoreka [JOK

76 CBOWCTBA CBETA: TUCTIEPCHS, 23.03 https://m.edsoo.ru/ff0a079c
uHTepdhepeHms 1 tudpakuus”

77 Omnsitel Pezepdopa u nanerapHast 25 03 bubnmnoreka [IOK
MoJedb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Moaens aroma 703 bubnmnoreka [IOK

bopa

https://m.edsoo.ru/ff0a079¢c
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I/ICHYCKaHI/IC " IIOTJIONICHHUE CBETA

. bu6mmoteka [IOK
. . 06.04
79 atomoMm. KBauTel. JInuneivyarsie httos://m.edsoo.ru/ffoc144c
CHEKTPHI
Ypoxk-nipaktukym "Habnronenue bubmmoreka [IOK
80 . 08.04
CIIEKTPOB UCITYCKaHHs https://m.edsoo.ru/ff0c1550
N bubmmoreka [JOK
10.04
81 PajIHOAKTHBHOCTS I 65 Bt 00 https://m.edso0.ru/ffOc1672
82 Crtpoenue aToMHOTO sJ1pa. 13.04 bubmmoreka [JOK
Hyxkionnas Mozens ' https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IpEBpAILICHUSI. 15.04 bubmmoreka [IOK
HW3oTors ' https://m.edsoo.ru/ffoclal4
Pemienue 3ajau o teme: bubmuoreka [IOK
84 17.04
"PannoakTuBHBIE IpEeBpaILICHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepuox monypacmnana 20.04 bubnnorexa [JOK
https://m.edsoo.ru/ff0a079c
Ypok-koH]pepeHus
86 "lfa I/IO&KEI)/IEHBIICI W3ITy4eHus B 22.04 bubmmorexa HOK
5 i " ' https://m.edsoo.ru/ff0c2126
pUpOJIe, METUIINHE, TEXHUKE
SnepHbie peakuu. 3aKOHbI
87 coﬂx paHeHIF/:}I 3au;1 OBOTO U 24.04 bubmoreia HOK
P PAA ' https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
88 DHeprusi CBsI3U aTOMHBIX SI7EP. 2704 bubmuotexa [IOK
CBs13b MacChl M SHEPTUH ' https://m.edsoo.ru/ffOc1d7a
89 Pemrenne 3anau no teme "Anepueie 2904 bu6mmoreka [IOK
peaxkuun" ' https://m.edsoo.ru/ff0a079c
9 Peakuuu cunrtes3a u nenexus saep. 04.05 bubmuotexa [IOK
Hctounuku sueprun CosHIa U 3BE3]T ' https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "SAnepnas 06.05 bubmuorexa [LIOK

sHepreTuka. JlercTeus

https://m.edsoo.ru/ff0a079¢c
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pPaauOaKTUBHBIX U3JIYYCHHM Ha
JKUBBIE OpraHu3Mbl"

IToaroToBka K KOHTPOJILHOM paboTe
1o TemMe "DIEKTPOMAarHUTHOE MOJIE.

bubnuorexa [JOK

92 08.05
DNIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie sBieHUS"
KonTponbnas pabota no reme bubnuorexa [IOK
93 "JeKTpOMarHuTHOE MOJIE. 13.05 https://m.edsoo.ru/ff0a079c
DNeKTpOMarHUTHBIE BOJTHBI. '
KBanrtoBbie sBieHUS"
[ToBTOpenue, o6o0IICHNE.
94 JlaGopaTopHbIie pabOTHI 11O KYpC 15.05 bubmorexa HOK
| PATOPHBIE P B ypey ' https:/m.edsoo.ru/ff0c245a
BzaumoneiictBue ten
[ToBTOpenue, 0606menue. Permenne
95 ACUYETHBIX U KAUYECTBCHHBIX 3a4a4 18.05 Bubmorexa ITOK
P | | ' https://m.edsoo.ru/ff0c2572
1o TeMe '"'TermoBbIe MPoUEeCcChl
[ToBTOopenue, o6o0meHne. Pemenue
9% pacyYEeTHBIX M KAYECTBEHHBIX 33]1a4 20.05 bubnnoreka [IOK
o teme "KIIJ] TermioBeix ' https://m.edsoo.ru/ff0c2a22
nBurareiei”
[ToBTOpenue, o6obmeHne. Pemenne
97 ACUYETHBIX U KAUYECTBCHHBIX 3a1a4 22.05 Bubmorexa ITOK
P | | ' https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpEeHnE, 000OIIIEHHE.
p bu6mmorexa [IOK
98 JlaboparopHbIie pabOTHI IO KypCy 25.05

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, 0606meHue. Pabora ¢

bu6mmoteka [IOK
" 27.05
% TeKeTai o Teme 3a1<01'{'51 1 https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUsS B MEXAHHUKE
[ToBTOpenue, o600menue. Pabora ¢
100 texcramu 1o teMe "Koiebanusa u 1 bubnmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTopenue, o6061menue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBETOBEIE 1 buGnnorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOopenue, 0606menue. Pabora c bu6mmoteka LIOK
102 TekcTaMmu 1o TeMe "KBantoBas u 1 https://m.edsoo.ru/ff0a079c
anepHas pusuka"
OBIIEE KOJIMYECTBO YACOBIIO 102 7

I[TPOI'PAMME
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh N3YYCHHBIC ITOHATHUA

1.2

pasiindaTth ABJICHHA I10 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (bPISI/I‘leCKOC SABJICHHUC

13

pacrio3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UUECKUX SIBICHUN B
OKpY’KalOIIeM MHUpE, B TOM 4Hcie (U3NYECKUe SIBJICHUS B IPUPOJIE,
IIPU 3TOM [E€PEBOUTH MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBIJEIATh

CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBICHHIA

14

ONUCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS,
UCTIONB3Ysl (U3WYECKHE BEIMYMHBI, NpPU ONHUCAHWH TPABHIBLHO
TPAaKTOBaThb (U3NYECKUH CMBICT HCIOJIB3YEMBbIX BEJIWYHMH, UX
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEIMYMH, HAXOJIUTh
bopMynbl, CBA3BIBAIONIME JaHHYIO (PU3MUECKYIO BEIMYHMHY C
JPYTMMHU BEIMYMHAMU, CTPOUTH IpapUKy U3yUEHHBIX 3aBUCUMOCTEMN

(UBUYECKUX BEIIMYUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U TTPOLIECCHI,
WCIIOJNIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHA W 3alUChIBaTh €ro MaTeMaTH4eCcKoe

BBIPA’KCHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJl, B TOM
YuCl€ W B KOHTEKCTE CHUTyallud HPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH I[IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne W3 1 — 2 JOTWYecKWX MIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PM3MYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMEPHOCTHU




1.7

pemaTth pacu€THble 3a71auu B 1 — 2 IeMCTBUSI, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (DU3MUECKHE BEIWYMHBI: HA OCHOBE
aHalM3a YCJIOBUS  3a/ladyd  3alUChiBaTh  KpaTKOE  YCIIOBUE,
MOJCTABIATh (U3UUECKUE BEITUYMHBI B (DOPMYJBI UM TPOBOJIUTH
pacuéThl, HAXOAWUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIE IS
peicHuAd 3ajaay, OLICHUBATh PCAIUCTUIHOCTD HOJIy‘-I@HHOfI

(bU3HYECKON BETMUNHBI

1.8

pacro3HaBaTh MpPOOJEMBl, KOTOPbIE MOKHO DPELIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B ONUCAaHUHM MCCIEAOBAaHUS BBLICIATH
MpOBEpsieMOE  MpeArnoyioxkeHue  (rumoresy),  paszauyarb U
MHTEPIPETUPOBATh MOMYyYEHHBIH pPe3yNnbTaT, HaXOJUTh OIIMOKU B

XOJ¢ OIIbITa, ACJaTh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

MPOBOAMUTH OMBITHI IO HAOTIOACHHUIO (PU3NYECKUX SBICHUN WU
(GU3HYECKUX  CBOWCTB  TeI:  (DOPMYIHpOBaTH  MPOBEPSICMBIC
MPENIOJIOKEHNs, CcOoOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH XOJI OIBITA M (HOPMYITHPOBATH BHIBOJIBI

1.10

BBIIOJIHATH NPSIMblE U3MEPEHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aAMUCHIBATH MTOKA3aHUS TPHOOPOB € yIETOM

3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

111

HOPOBOJUTH HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM  (PU3UUECKOM
BEJIMYMHBI OT JPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHWPOBAHUM Y4eOHOTO HCCIIEAOBaHU, COOMPATh
YCTAaHOBKY U BBINOJIHATD HM3MEPEHHUs, CIeAys MPEeaoKEHHOMY
IaHy, (UKCUPOBaTh pE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(¢u3HYECKUX BEJIIMYUH B BUJE MPEAJIOKEHHBIX TAaOIUI U IrpaUKOB,

ACJIaTh BBIBOAKLI 110 PE3yJIbTaTaM HUCCIICAOBAHUA

112

IPOBOJUTh KOCBEHHBbIE M3MEpPEHMs (U3NUECKUX BEIUYMH, CIETys
MPEMIOKEHHONM  MHCTPYKLIMM: TIPY  BBINOJHEHUN HU3MEPEHUI
coOHMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYECHUE

HCKOMOM BEJIMYMHEI

1.13

coOmoaTh TMpaBWila TEXHUKHM O€30macHOCTH TMpu pabore ¢

1ab0paToOpHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  I[MPUHIUAIIBI JIENCTBUSA HpI/IGOpOB N  TCXHHUYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPHUHIHUIILI JeHCTBUS HN3YYCHHBIX

npuOOPOB U TEXHUYECKHUX YCTPOMICTB C MOMOIIBIO MX ONUCAHUS,




UCTONb3ysd 3HAaHUS O CBOWCTBaX (pU3MUECKUX SBICHUH U

HE0OXOoaMbIe (DU3NYECKUE 3aKOHBI 1 3aKOHOMEPHOCTH

1.15

NPUBOJUTL TpUMEpHl (HAXOAWTh WH(MOPMALHUIO O TpHUMEpax)
MPAKTUYECKOTO  HCIIONIb30BaHHUS  (PU3MYCCKUX  3HAHUH B
MOBCEHEBHOM KHM3HM JUIsi  OOecredeHus: Oe30MacHOCTH IPH
oOpameHun ¢ nTpubOpaMud U TEXHUYCCKUMHU yCTPOWCTBaMH,
COXpaHEHHs 3J0POBbS W COONIOJICHUS HOPM 3KOJIOTHYECKOTO

MOBEJ/ICHUS B OKpY’Kalollel cperie

1.16

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTu MHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUU U IIYTEM CPABHEHUS Pa3IU4HBIX MCTOYHUKOB
BBIJICJIATE MH(OpMAIUIO, KOTOpas ABJISETCS NPOTUBOPEUMBON WM

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIIIOJIHEHUH y4eOHBIX 3alaHAN
HAYYHONOIYJISIPHYIO  JIUTEparypy (PU3MYECKOrO  COJAEpKaHUs,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu IHTepHer, BlIaneTh
npuémamu KOHCIIEKTUPOBAHUA TEKCTa, npeoOpa3zoBaHus

nH(pOpMaIU U3 OAHONU 3HAKOBOM CHUCTEMBI B PYTYIO

1.18

C03/1aBaTh COOCTBEHHBIC KPATKUE TMCHbMEHHBIC U YCTHBIC COOOIICHHSI
HA OCHOBE 2 — 3 WCTOYHHKOB WH(OpMAUU (HU3HIECKOTO
COJIep’KaHusl, B TOM YHUCIIE MMyOJIMYHO JIefaTh KPaTKue COOOIIeHUs O
pe3yibTaTaXx MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, TPU ITOM
IPaMOTHO KCIIONb30BaTh M3yYCHHBIH MOHATUHHBIN ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/Ieﬁ

1.19

IpU  BBIIOJIHEHUM  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUI
pacripenieniaiTh  00A3aHHOCTH B TpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMUA 3aJjauaMH, CJIEAUTHh 3a BBINOJIHEHWEM ILIaHa
JNecTBUM, aNeKBaTHO OLEHMBaThb COOCTBEHHBIM BKJIaJA B
JeSTeIbHOCTh ~ TPYMNIbI,  BBICTpauBaTh KOMMYHUKaTUBHOE

B3aUMO/ICVICTBUE, YUUTHIBAS MHEHUE OKPYKAFOIINX

8 KJIACC




Kon
MPOBEPSIEMOT0
pe3yabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCIIOJBb30BAaTh IIOHATHUA

1.2

pa3jindaTtb ABJICHUSA IO OIMMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

13

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalOIIeM MHUpE, B TOM 4Hciie (U3NIECKUE SIBICHHUS B IPUPOJIE,
IIPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a7]auy B Y4eOHYIO, BBIICIATh

CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UUECKUX SBICHUMA

14

ONHKCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3HUECKUE SIBICHHA,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPU ONHUCAHWH TPABHIBLHO
TPAaKTOBaThb  (U3NYECKUH  CMBICI  UCIOJb3YEeMBIX  BEIMYUH,
o0O3HaueHWsT ¥ eAWHUIBl (U3WYECKHX BEIMYUH, HAXOJHUTh
bopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEIMUUHY C
JPYTMMHU BEIMYMHAMU, CTPOUTH IpapuKu U3y4YEHHBIX 3aBUCUMOCTEN

(1)I/ISI/I‘ICCKI/IX BCIIMYHUH

15

XapaKTCPpHU30BaATb CBOMCTBA TCII, q)HSI/I‘{eCKI/Ie SABJICHUA W IIPOLIECCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPU O3TOM JdaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa M 3allMChIBATb €ro MareéMaTudcCKocC

BBIPAKCHHC

1.6

O00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
1 — 2 noruyeckux IIaroB ¢ MOMOIIbI0 1 — 2 M3yueHHBIX CBOMCTBA

¢bu3nyecKux ABJIEeHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemath pacy€THbIE 337auu B 2 — 3 IEHCTBUS, UCIIONb3Ys 3aKOHBI U
dopmynbl, cBs3pIBaOlMEe (U3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJIM3a YCIIOBHS 3aJa4y 3allMCBIBATh KPATKOE YCIOBUE, BBIABIIATH
HE/IOCTAaTOK JaHHBIX JUIS peleHHs 3a/laud, BBIOMpPATh 3aKOHBI U
bopMyIbl, HEOOXOUMBIE IJIsl €€ pelleHus, MPOBOJUTH PAcUEThl U
CpaBHUBATh IOJY4YEHHOE 3HaueHHE (PU3MUECKOW BETUYUHBI C

HN3BE€CTHBIMU JJaHHBIMU

18

pacCiio3HaBaThb HpO6JICMBI, KOTOPLIC MOKHO PCIOWUTH IIPU IMMOMOIIH

(I)I/I3I/I‘{CCKI/IX MCETOIAOB, HCIIOJB3Yyd  OHNHCAHUC  HCCIICHOBAHUA,




BBIIACIIATH IPOBEPACMOC IMTPECAIIOTIOKEHUEC, OICHUBATE IMTPABUJIIBHOCTD

MOPsIIKA TIPOBEICHUS UCCIICAOBAHMS, 1€7IaTh BHIBOJIBI

19

MPOBOANTH OMBITHI MO HAOTIOACHHUIO (PU3UYCCKUX SIBICHUN WU
(GU3MYECKUX  CBOWCTB  Tel:  (OpPMYJIHpPOBATH  IMPOBEPSECMBIC
NPEINONOKEHUs, COOMpaTh YCTAHOBKY W3  IPEIUIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 OMBITa U POPMYIUPOBATH BBHIBOIBI

1.10

BBIIIOJHATL HOPAMBIC H3MCPCHUA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB U  JaTYMKOB (U3MUECKHUX BEJIMYMH, CpPaBHUBATh
pe3ynbTaThl M3MEPEHHW C Y4€TOM  3aJlaHHOW  aOCONIFOTHOM

IOrp€uIHoCTH

111

NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTH OIHOH  (pU3HUECKON
BEJIMYUHBl OT JPYrOM C HCIIOJIb30BAHMEM IPSAMBIX H3MEPEHHUM:
IUIAHUPOBaTh MCCJEI0OBaHUEe, COOMpPATh YCTAHOBKY U BBINOJHATH
U3MEpEHUus, Cleysl TMPeNIoKEHHOMY IUIaHy, (HUKCHpPOBAThH
pe3yibTaThl OJIy4€HHON 3aBUCUMOCTH B BUJIE TaOJIUI U Irpa(HKOB,

ACJIaThb BBIBOALI 110 PE3yJibTaTaM HCCIICAOBAHUA

112

OPOBOAWTh  KOCBEHHBIE HM3MEpeHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh ~ W3MEPEHUsS,  COOHMpaTh  AKCIECPUMCHTAILHYIO
YCTAHOBKY, CJE€Ays NPEUIOKEHHOM WHCTPYKLMHU, U BBIYUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

coOmoiaTh TpaBWila TEXHUKHM O€30macHOCTH Mpu pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OIMCAHUSA, UCIONIb3Ys
3HaHHSA O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOJUMbIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTHU

1.15

pacrno3HaBaTb MMPOCTBIC TEXHUYCCKUEC yCTpOﬁCTBa " U3MCPUTCIIBHLBIC
HpI/I60pBI Mo CXeMaM 1 CXEMaTUYHbIM PUCYHKaM, COCTaBJIATbL CXEMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIBbHBIM U IMAPAJUICIIbBHBIM
COCAMHCHUEM DJJICMCHTOB, pasjindyasi YCIIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUUYECKUX LEeTen

1.16

NPUBOANUTE TpPUMEphl (HAXOAUTh HWHPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHMUS ~ (U3MYECKUX  3HAHUM B
MOBCEHEBHOM JKM3HM JUIg oOOecriedeHus: Oe30MacHOCTH MpHU

oOpamieHun ¢ TpuOOpaMd M TEXHUYECKHUMH  yCTPOMCTBAMH,




COXpaHEHHsI 3[0pOBbS M COONIONEHUS HOPM HKOJOTHYECKOrO

TOBEJICHUS B OKPYKAIOIIIEH cpefie

1.17

OCYIIECTBIISATh MOUCK HH(POpMAuK (U3HYECKOTO COIEPKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUS
JIOTIOJIHUTEIbHBIX MCTOYHHKOB BBLAEIATh MH(OpPMAIMIO, KOTOpas

SBIISICTCS TPOTUBOPEUMBOM HIIM MOKET OBITh HEZJOCTOBEPHOM

1.18

UCIIONIb30BaTh TMPHU BBHIMOJHEHWH Y4YeOHBIX 3aJaHWii HAyYHO-
MOMYJISIPHYIO JIUTEPATYpy (PU3NYECKOTO COJEPKaHUS, CIPaBOUYHbBIC
Marepuaiibl, pecypcbl cetu HHTEpHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus MHPOPMALIMH U3 OTHOM

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC THCHMEHHBIE M  KpaTKHE YCTHBIC
coolienus, 06o0mas UHOOPMALIUIO U3 HECKOIBKUX HCTOYHUKOB
($U3NIECKOTO CoAep)KaHMsl, B TOM YHCJIE MyOJMYHO MPEACTaBIATH
pe3ybTaThl IPOEKTHOM MIIH MCCIIE10BATENbCKOM I TEIbHOCTH, IPU
9TOM TIPAMOTHO MCIOJIb30BaTh W3Y4YECHHBIA ITOHATUHHBIN ammapar

Kypca (pU3HUKH, CONTPOBOXKAATH BHICTYIUICHUE MTPE3CHTALINEH

1.20

IIPY BBITIOJTHEHUH YYEOHBIX IPOCKTOB U UCCIICAOBAHUHA (PH3HMUECKUX
IPOLIECCOB PACIIPEeIIATh 00SI3aHHOCTU B IPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIUTHh 3a BBIIIOJHEHUEM IUIAHA
JEUCTBUM UM  KOPpPEKTHpPOBaTb  €ro, aJeKBaTHO OLICHWBAaTh
COOCTBEHHBIM BKJIaJ] B JESATEIBHOCTb TPYIIbl, BBICTPAaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJEHUCTBHUE, IMPOSBIAA  T'OTOBHOCTH

pa3pemiaTh KOH(PIUKTHI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmsbl OCHOBHOTI'O o01ero 06p330BaHI/IH

11

HCIOJIb30BATh NU3YYCHHBIC ITOHATUA

1.2

pas3inyaTtb ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBLITOB, ACMOHCTPHUPYIOIIUX TaHHOC (1)H31/I‘—I€CKOG SIBJICHHUC

13

paciio3HaBaTb MPOABIICHUC H3YUYCHHBIX (I)I/IBI/I‘-ICCKI/IX SIBJICHUH B

OKpYyzKaromemM MUpe, B TOM 4UCJIC (I)I/I3I/I‘ICCKI/IC SIBJICHUS B IIPUPOAC,




IIPU 3TOM NIEPEBOIUTH MPAKTUUECKYIO 33/1a4y B YU€OHYI0, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHHUIA

14

ONHKCHIBATh M3yYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHUS,
UCTIONB3Yysl (U3UYECKHE BEIMYMHBI, NPU OMHMCAHUH TPABHILHO
TpakToBaThb  (PU3MYECKUIl  CMBICT  HCIOJB3YyEMbIX  BEJIUYHH,
o0O3HaueHWst M E€AWHUIBl (PU3MYECKHX BEJIMYUH, HAXOIUThH
dbopMyIibl, CBS3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JPYTUMH BETMYMHAMH, CTPOUTH T'paUKH U3YIEHHBIX 3aBUCHMOCTEH

(U3HYECKUX BETTMUNH

15

XapaKTCPU30BaTh CBOMCTBA TCI, (1)I/I3I/I‘ICCKI/IG SABJICHUA U IMPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IpPHU 3TOM J[JdaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa M 3allMChIBATb €ro MaréMaTu4dcCKocC

BBIPAXKCHHC

1.6

00BACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPAaKTHKO-OPHCHTUPOBAHHOTO XapakTepa:
BBISBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JIOTUYECKUX MIaroB C MOMOIIbIO 2 — 3 U3YyUEHHBIX CBOMCTBA

bu3nvecKux sBICHUN, PU3MUECKIX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (Omuparonecs Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIOJB3Ys] 3aKOHBI W (OPMYIIBI, CBS3BIBAIOIINE
dbusznuecKkue BEIUYUHBI: HA OCHOBE aHalW3a YCIOBHS 3aJayu
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATh HEIOCTAIONIUE WIIH
M30BITOYHBIE IAHHBIC, BRIOUPATH 3aKOHBI U ()OPMYIIbI, HEOOXOIUMbIE
JUISl pelieHus, TTPOBOIUTh PAcUYEThl U OIICHUBATH PEATMCTUYHOCTH

MOJIyYEHHOT0 3HauUeHUs1 PU3NYECKON BEITNUMHBI

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PCUHIUTH IIPpU IMOMOIIN
(1)H31/I‘~IGCKI/IX METO0B, UCIIOJIB3Ys OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MMPpOBEPACMOC MPCAIIOJIOKCHUC, OLICHUBATL IMPABUJIIBHOCTL HOPSAAKA
MMPOBEACHUA MCCICAOBAHUA, ACIATh BbIBOJbI, HHTCPIPCTHPOBATH

pe3yabTaThl HAOIOICHHUIA 1 OTIHITOB

19

MPOBOJUTH OTBITH 10 HAOIOACHUIO (DU3WYECKHUX SIBICHUH WIH
(bu3nUeCKUX CBOUCTB TeJ: CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pyAOBaHNUs, ONMUCHIBATh XOJ1 OIbITA U €ro

pe3yabTaThl, POPMYIUPOBATH BHIBOBI




1.10

NPOBOJIUTh TPU HEOOXOTUMOCTH CEPHIO TIPSAMBIX H3MEPEHHIA,
OTIpefielisis CpeAHee 3HAUCHHE H3MEpSIeMON BeTUYHHBI ((OKyCHOE
paccTostHue coOuparoliel JHH3bI), 000CHOBBIBATH BBHIOOp criocoba

HU3MEpeHHs (U3MEPHUTEILHOTO IPUOOopa)

111

IPOBOJUTH HCCIENIOBAaHUE 3aBUCHMOCTEH (PH3MUECKUX BEIUYHMH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (DPMKCHUPOBATH PE3yJIbTATHI
HOJTYYCHHOH 3aBUCHMOCTH (DPM3MUYECKHX BEIWYHMH B BHUJE TaOIUIN

I‘pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PC3YyJIbTaTaM UCCIICAOBAHUA

112

OPOBOJIUTH  KOCBEHHBIE M3MEpPEHHs  (PU3NYECKUX  BEIUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHs,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIIOJIHATH HU3MEPEHMs, CIeAyd IPeIIOKECHHON
WHCTPYKLMH, BBIYHCIATH 3HAYCHHWE BEJIIMYMHBI M AHAINU3UPOBATH
MOJIyYCHHBIE PpE3yJbTaTbl ¢ YYETOM 3aJaHHOM IIOTPEIIHOCTH

HU3MEPEHUI

1.13

CO6J'IIOI[3TL [mpaBrJia TCXHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

pas3inyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOYECUHBIN
UCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, [JIaHETapHasi MOJIEJIb aToMa,

HYKJIOHHad MOA€CJIb aTOMHOI'O dapa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX HPHOOPOB M
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa MX ONMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOMCTBaX (U3MYECKUX SBJICHUH U HEOOXOJUMbIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTU

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTENbHBIX  NPUOOPOB  H
TEXHOJIOTHYECKHUX MPOLECCOB MPH PEUIEHUH Y4eOHO-TIPAaKTUYECKUX
3a71a4, ONTHYECKHUE CXEMBbI JUIS IOCTPOESHUS N300paKeHNH B TNIOCKOM

3epKaJie U coduparorei mmH3e

1.17

NPUBOANUTE TpPUMEphl (HAXOAUTh HWHGPOPMALKMIO O MPUMEPAX)
NPAaKTUYECKOTO  KCIOJB30BaHUS  (PU3MYECKMX  3HAHMM B
MOBCEIHEBHOM JKM3HM s obOecrieyeHUs 0e30MacHOCTU NP

06paIJ_[CHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTPOﬁCTBaMH,




COXpaHEHHsI 3[0pOBbS M COONIONEHUS HOPM HKOJOTHYECKOrO

TOBEJICHUS B OKPYKAIOIIIEH cpefie

1.18

OCYIIECTBIISITh MOUCK HH(POpMAK (U3HYECKOTO COIEPIKAHUS B
cetu IHTEepHET, CaMOCTOSITENNEHO (POPMYITHPYsI IOMCKOBBIN 3aIIpoc,
HaxoJWUTh IyTH OIpPEHEICHHUs JIOCTOBEPHOCTH  IOJIYYEHHOM
nH(pOpMAaIlMM HAa OCHOBE MMEIOIIUXCS 3HAHWMA U JIOTIOJHUTEIBLHBIX

HNCTOYHHUKOB

1.19

UCTOJB30BAaTh TMPU BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUN HAY4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3MUECKOro COJIep:KaHus, CIIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeT; BiIaaeTs NpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus MHPOPMALIUHU U3 OTHOU

3HAKOBOM CHCTEMBI B JPYTYIO

1.20

co3aaBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha
OCHOBe WH(OpMAlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO
coJlepKaHusl, MyOJIUYHO MPEICTaBIATh PE3yNbTaThl IPOSKTHON HITU
UCCJIEIOBATENIbCKOM  NIEATENbHOCTH, TPU  3TOM  TPaMOTHO
UCIIONIb30BaTh M3YYCHHBIH TMOHSATUHHBIA ammapaT HW3y4aeMoro
paznena (U3UMKU U COMPOBOXKIATh BBICTYIUICHHE MPE3ECHTALUCH C

y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

121

IIPpU BBIITOJIHCHHUHN y‘I€6HI>IX IIPOCKTOB U I/ICCJIGIIOBaHI/IfI (1)I/I3I/I‘~IGCKI/IX
MponeccoB pacupeaciIsaTh 00s13aHHOCTH B rpymmec B COOTBETCTBUHU C
INOCTAaBJICHHBIMU 3aJadaMu, CJICAUTH 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ u KOPPCKTUPOBATH €ro, aJICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIad B JACATCIBHOCTb TIPYIIIbI, BBICTPANBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, IIPOSABIIAA TOTOBHOCTb

pa3pemiaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pasneJa

Kon

3JIEMEHTAa

[IpoBepsiemble 3J1eMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHWUUW OKPYXXAIOIIEIO MUPA

11

Odu3uka — Hayka O Mpupoje. SIBIeHUsS TPUPOIDIL.
OusnuecKkue SABICHUS: MEXaHHUYECKUE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MAITHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

Ousnyeckne BeNMUYUHBL. M3Mmepenne —Qu3mUecKUx
BennunH.  Pusmueckue npubopsl.  [lorpemHocts

n3MepeHnil. MexxayHapoaHas CUCTEMa €AUHULL

1.3

ECTCCTBGHHOH&y‘lHHﬁ MCTOM IMO3HAHUA: Ha6J'IIO)IeHI/IC,
IMOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHUEC TUIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsICHEHHE

Ha0JII0JaEMOTO SIBJICHUSA

14

Onucanne GU3NYECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH

15

[TpakTrueckue padoOTHI:

#H##Par###13mepeHne pacCTOSHUN.
HiHPar#H#l3mepenue o0bEMa KUAKOCTU U TBEPAOTO
Tena.

###Par###Onpenenenne pa3MepoB MajbIxX Tell.
HHPar##l13Meperre  TeMriepatypel IIpU  TIOMOIIU

XKUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHMU BEIIIECTBA

2.1

H#Par#H##CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIBL,
ux pasMepbl. OTbBITHL, JOKa3blBalOIIUE JAUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#H#Par### ] pmoxkenne  dactur,  BemiecTBa.  CBS3b
CKOPOCTH  JIBIDKCHHSI YacTUI[ C TEeMIepaTypoi.

BpoynoBckoe nBuxenue, nuddysus

2.3

B3anmopeiicTBre YacTHI] BENIECTBA: TPUTSKEHHUE U

OTTAJIKUBAHUC




H##Par### ArperaTHoie COCTOSHUS BEIlleCTBA:

CTpOCGHHE  Ta30B, KHIKOCTeH W TBEPHABIX
24 (kpucTajuIMuecKkux)  Tel.  BzauMocBsa3b  Mexay
CBOWCTBAMH  BEHIECTB B  pa3HBIX  arperaTHbIX
COCTOSIHUSIX Y UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTuyeckue paboTHI:
H##H#ParfH##0OLeHKa TuaMeTpa aToMa METOZOM PsiIOB (C
ucroiib30BanueM (otorpaduii).
2.6 #HHPar#t#H#ONBITEL IO HAOMIOAEHHWIO  TEIIOBOI'O

pacIIMpeHus Ta30B.
HH#HPar#H#H#0NbITl 0 OOHAPY)KEHUIO JIEUCTBUS CHII

MOJICKYJSIPHOT'O HIPUTKCHUS

JIBIDKEHUE U B3AMMOJEMCTBUE TEJI

31 Mexanuueckoe JIBIDKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKCHHE
H#HParfH#H##CKOpOCTb. CpenHsis ~ CKOpOCTh  TIpU
3.2 HEpPaBHOMEPHOM JBM)KEHUU. Pacuér myTu u BpeMeHu
JIBIDKEHUS
SIBnenue nnepuuu. 3aKoH uHepuuu. B3anmoneiicTBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBHKEHUS TeJl.
Macca kak Mepa HUHEpPTHOCTH Tela
34 ##Par#H##InoTHocTh BemecTBa. CBS3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYI B €IMHUIIE 00HhEMA BEIIEeCTBA
3.5 Cuna KaKk XapakTepHUCTHKa B3aUMOJICHCTBUS Tl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' TIOMOIIbIO JUHAMOMETPA
37 H###Par###SIBnenue TAroreHus M cuia tsbkectu. Cuiia
' TSKECTHU Ha Ipyrux IaHetax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHHe CKONbXKEHUS U TPEHUE TOKOS.
' Tpenue B npupoie U TEXHUKE
3.9 H#HPar#H##Crio)keHne CWI, HaIpaBJIEHHBIX IO OIHOM
' npsmoii. PaBHoaelcTByromas cui
3.10 [IpakTuyeckue paboThI:




OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS
(mapuka B JKMIKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBToMOOMIIA U Tak panee). OrmnpeneneHue cpenHen
CKOPOCTH CKOJNBXKEHUsS Opycka WIH IIapuka To
HaKJIOHHOM TuiockocTH. OmpeeneHue IMIOTHOCTU
TBEPIOro  TeJa. OnbITel,  JI€MOHCTPHUPYIOIINE
3aBUCHUMOCTH pacTsbkeHus (nedopMaiuu) IpyKUHbI OT
MPWIOKEHHON cuiibl. OmNbITEL, JEMOHCTPUPYIOIIHE
3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT Beca Tella U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

@u3nyecKue BJICHUS B IPUPOJIE: IIPUMEPBI IBUKEHUS C

311 Pa3IMYHBIMU CKOPOCTSIMH B JKMBOW U HEKHBOW TIPUPO/IE,
JEHCTBYUE CUIIBI TPEHHS B IPUPOJIE M TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: JMHAMOMETP, NOAIUITHUKN

JIABJIEHME TBEPJIBIX TEJI, YKMJKOCTEN 1 TA30B
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HaBJ’IeHI/Ie TBépI[Ol"O tena. CnocoOsl YMCHBIICHUA U

YBCJIUMYCHUA NaBJIICHUA

4.2

[[aBJ'ICHI/IC raza. 3aBHCHMOCThH JaBJICHUA TIa3a OT

00BEMa, Temreparypbl

4.3

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIaMU, X KUJKOCTAMU U

razamu. 3akoH [lackans. [ITneBMaTndyeckue MaImHbI

44

3aBUCUMOCTh  JIaBJIEHUS O KUAKOCTH OT TJIyOUHBI.
I'uppocraruueckuit napaokc. Coobmmarommecs

COCYyHbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCXaHHU3MBbI

4.5

At™mocepa 3emmm U atMocepHOE  JIaBJIEHUE.
[lpuunHBl  CyIIECTBOBaHMS BO3AYLIHOH  00OJIOYKH
3emu. OnbIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBIEHHsS OT BBICOTHI HAJl YPOBHEM

Mopst

4.6

Nsmepenne armocheproro maieHus. [Ipubopsr ms

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBue XKHAKOCTH M Ta3a Ha IMOrPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3myxomiaBanue

49

[IpakTraeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOAC OT
00béMa TOrpYKEHHOW B IKMIKOCTh YacTH Teja.
OrnpeneneHre BBITAIKUBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha Telo, MNOrpykEéHHOoe B JKUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAIKHUBAIOLIEH CUJIbI, ICHCTBYIONICH
Ha TEJIO B JKUJIKOCTHA, OT Macchl Tella. OMEITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAIKHUBAIOIICH
CHJIBL, ICHCTBYIOLIEH Ha TEJIO B XKHMJKOCTH, OT 00BEMaA
MOrPY>KEHHOM B )KMAKOCTh YaCTH T€JIa U OT IJIOTHOCTH
xugkoctu.  KoHCTpyupoBaHue — apeomeTpa WU
KOHCTPYMPOBAaHHUE JIOAKM U  OIpejAesieHue e

l"py3OHO,I[’béMHOCTI/I

4.10

Odusnueckue  ABICHHS B MPUPOJE:  BIUSHHE
atMoc(epHOrOo  JaBICHMSIT HA OJKUBOM  OpraHH3M,

IJIaBaHUE PBIO

411

TexHuueckue ycTpolcTBa: COOOMIAIOIUECS COCYBI,
YCTPOHCTBO BOAONPOBOJA, T'MIAPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, IOPIIHEBOI HAcoC,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanunueckas paboTa

5.2 MexaHuueckas MOLUTHOCTh

53 [IpocTble MexaHHM3MBI: pbluar, OJIOK, HaKJIOHHas

' IJ10CcKOCTh. [IpaBuio paBHOBecus ppryara

5.4 [Ipumenenue npaBuiia paBHOBECHUS pblyara K OJIOKYy
«3onoroe  mpaBuio»  MexaHuku.  Koadduuuent

9.5 MOJIE3HOTO  JICUCTBUSI ~ MEXaHU3MOB. IIpoctoie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenumanpHas SHEPTUU TeNA, MOAHATOrO Haa 3eMIIEN

5.7 Kunernueckas sHeprus

58 [lonHas mexaHuyeckasi 3Heprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUYEeCKOM OHEPrun




5.9

[IpakTraeckue pabOTHI:

###Par###Onpenenenre pabOThl CUIIBI TPEHUS TIPHU
pPaBHOMEpPHOM JBIDKEHHUU Tejla MO TOPU30HTAIHHOU
MOBEpXHOCTU. MccnenoBanue YyCIOBUN paBHOBECHUS
pbryara. Msamepenue KIIJ HakJIOHHOM TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXaHUYECKOW IHEPTUU

5.10

duznyeckue SABICHHUSA B npupoac: pbiHaru B TCJIC

YCJIOBCKaA

5.11

TexHudyeckue yCTpPOWCTBA: pblyar, MOJBWKHBIA U
HEMOJIBIKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, IPOCTHIE

MEXaHU3MBI B ObITY

8 KJIACC

Kon
pa3nea

Kon
3JIeMeHTa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKON
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJieKyl. OmbIThl, MNOATBEPXKJIAIOLUIUE OCHOBHBIE

TTOJIOXKCHUA MOJ'ICKy.]'IHpHOKHHGTH‘IGCKOfI TCOpUUn

6.2

Mogenu  TBEpPAOrO, IKHIKOIO M razoo0pa3HOro
cocTosiHUM BemecTBa. Kpucraminueckue nu amopgpHbie

TCI1a

6.3

OOBbscHEHNE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPIBIX TET
Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKHHETHYECKON

TEOPHUH

6.4

CMauuBaHue 1 KalmWJIAPHBIC ABJICHUA

6.5

TennoBoe pacmnpeHne u cxxatue

6.6

Temneparypa. CBs3b TemmepaTypel CO CKOPOCTBIO

TCIIJIOBOI'O ABMXKXCHUS 4YaCTHUI]




Bnaytpenuss SHEPTIHUsl. Crioco0b1 W3MEHEHUS

6.7 BHYTPEHHEH DHEPTUU: TEIionepeaaya U COBEPIICHUE
paboThI
68 Buybt TeTIoNepeIaun: TETIONPOBOAHOCTH,
' KOHBEKIIHS, N3Ty4YCHHE
KonnuectBo  temnorel.  YienbHas — TEIUIOEMKOCTb
6.9
BEILIECTBA
TemsooOMEH u TENIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OanaHca
611 [lnaBnenne ©  OTBEpACBAHME  KPUCTAJUTMYECKUX
' BEIIECTB. Y elbHasl TEIUIOoTa IIaBIeHUs
[TapooGpazoBanue u  KoHueHcauus. Vcnapenwe.
6.12 Kumnenne. VYnenbHas Temiora MapooOpa3oBaHMsL.
' 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOIINBA. Y JelIbHas TEIIOTa CrOpaHus
[lpunnuner  pabGotel TemoBblx jaBuratenein  KII/|
6.15 TEIJIOBOTO ABUTraTess. TemoBble JBUTaTeNn U 3aluTa
OKpY>KaroIleu cpeibl
3akOH COXpaHEHHS ¥ TPEBpAlICHUS DSHEPIUU B
6.16
TETUTOBBIX MPOIIECCax
[IpakTuueckue paboOThI:
HHHPar###ONBITEl IO OOHAPYXKEHUIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSDKSHHUS.
H#H#Par###ONBITBI  1I0  BBIPALIMBAHUIO  KPUCTAJJIOB
6.17 IIOBAPEHHOM COJIU WIH caxapa.

#HHPart#H#ONBITEE 1Mo HAOMIOAEHHIO  TEIIOBOIO
pacIIpeHust ra30B, KHUIKOCTEH 1 TBEPIBIX TEI.
#HH#HPar###Onpenenenye JaBieHus BO3Iyxa B OajuioHe

HITPHLIA.




HHHPar##H#ONBITHL, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTH
JaBJICHUs BO3[yXa OT ero o0béMa M HarpeBaHUsS WU
OXJTAXICHUSI.

HHtPartH## IpoBepka TUIIOTE3bI JTUHEHHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJOWMKAa  >KMJIKOCTH B
TEPMOMETPHUUYECKOHN TPyOKe OT TeMIIepaTyphl.
#i#Par#t#HHabmonenne  W3MEHEHUS  BHYTpPEHHEH
SHEPTUH TeJla B pe3ysbTare TeIionepeaadn u paboThl
BHEILIHUX CHUIL.

#H##HPar##llccnienoBanue SBICHHUS TEINIOOOMEHA IPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#HH#Par###Onpenenenue KOJIMYECTBA TEIJIOTEI,
MOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHAPOM.

#HHPart##Onpenenenue  yaenbHOM — TETIOEMKOCTH
BEIIIECTBA.

#H##Par###ccrnienoBanue mpoiecca ucnapeHus.
###Par###Onpenenenre OTHOCUTEIBHONW BIAXHOCTH
BO3/yXa.

H#H#H#Par##Onpenenenue yIEIbHON TEIUIOTHI

IIJIaBJICHUA JIbJaA.

6.18

®usnyeckue SBICHUS B NPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KaNMWJULIPHBIE SBIEHUS B MPHUPOJE,
KPUCTaJUIBI B IpUpojie, u3nydenue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEs, CHEra.

6.19

TexHudeckue yCTpOMCTBA: KalmWUIAPBI, IPUMEPHI
HCIIOIb30BAaHUs KPUCTAIIOB, )KUIKOCTHBI TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETP, MapoBas TypOHHa,

ABUTATCIIb BHYTPCHHETO CrOpaHUs.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHWA

7.1

Onektpuzarus Tel. JIBa poaa dJIEKTPUUECKUX 3apsI0B




B3anmoneiictBue 3apsbkeHHbIX Tel. 3akoH Kynmona

7.2 (3aBHCHMOCTH CHJIBI B3aUMOJICUCTBUS 3aPSKCHHBIX TEI
OT BEJIMYHMHBI 3aPAT0B U PACCTOSIHUA MEXTY TeJIaMH )
DnexTpudeckoe T0JIE. Hanpsoxénnoctsb

7.3 ANIEKTPUYECKOro  mojst. [lpuHuum — cynepnosuiuu
NEKTPUYECKUX 110JIEN (Ha KAYECTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsaaoB. DJIE€MEHTApPHBIN

7.4 anexTpudeckuid 3apsana. Crpoenue aroma. [IpoBogHuKH
U TUDIICKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiia

26 DNeKTpUYecKUi  TOK.  YCIOBHA  CYIIECTBOBAHUS

' AJIEKTPUUYECKOTO TOKA. MICTOUHUKH MMOCTOSTHHOTO TOKA
JeiicTBus JIIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XMMHMYECKOE, MArHUTHOE). OJEKTPUUECKUH TOK B
KHUJIKOCTSX H ra3ax

- g Onexktpuueckas uenb. Cuna Toka. ODIEKTPUUYECKOE

' HarnpspKEeHHe
29 ConpoTtusieHue ITPOBO/THUKA. VY nenbHoe
' COIIPOTHBIICHUE BEIlIECTBA

7.10 3axoH OMa 1151 yJacTKa Lenu
[locnenoBarenbHOE W HapajIeIbHOE  COEUHEHHE

7.11
MIPOBOAHUKOB
PaGota u MONIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJNeKTpUYecKue Lenu U MOTPeOUTENH IEKTPUIECKON

' sHepruu B ObiTy. KopoTkoe 3aMbIkanne
[TocrostHHbIe MarHUTHI. B3anMoeiicTBUe MOCTOSIHHBIX

7.14
MarHuToB
MarnuTtHoe mojie. MarHutHoe mojie 3eMiId U €ro

7.15
3Ha4YeHHUeE /IS )KU3HU Ha 3emIie

216 OnbIT Opcrena. MarHUTHOE IMOJIE DJIEKTPHUYECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMAardHuTOB B TCXHUKE




JlelicTBUE MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUTATEb TOCTOSIHHOTO TOKA. Mcronb30BaHue

o 3JIEKTPOJABUIaTEICH B TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

Onbitel  @apagnes.  SIBiaeHHE  3IEKTPOMArHUTHON
7.18

naaykuud. IIpasuno Jlenna

DneKTporeHepaTop. Crioco6b1 MOJIyYEHUS
7.19 IEKTPUUECKOW  DHEPrUu.  OJEKTPOCTAHIMM  Ha

BO300HOBJIIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuyeckue paboThI:

OnbIThl 1O HAOJIIOICHUIO AIEKTPU3ALIUY T HHAYKLINEH

U IIPU CONIPUKOCHOBEHUH.

HccnenoBanue nEeUCTBUS DIIEKTPUYECKOrO IIOJS HA

MIPOBOJHUKY U TUAIEKTPUKHU.

Cb6opka u mpoBepka pabOThl AJIEKTPUUYECKOW LIENHU

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

W3mepenue u peryinpoBaHue HANPSKEHUSL.

HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKa, HIYLIETO

4yepe3 PEe3UCTOp, OT CONPOTHUBIEHHUS PpE3UCTOpa U
220 HaIpsDKEHUS Ha PEe3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHMOCTh
JIEKTPUUYECKOTO COMPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOIA/IA MTOTIEPEYHOT0 CEUCHHUS U MaTepuaa.
[lpoBepka mpaBWiIa CIIOKEHHS HANPSHKCHUH TpU
MOCTIeIOBATEIFHOM COCJUHEHUU TBYX  PE3HUCTOPOB.
[IpoBepka mpaBuiia AJis CUIIBI TOKA MPH MapalieTbHOM
cCoelMHeHuu  pesuctopoB. Omnpenenenue  paboThI
ANIEKTPUYECKOTO TOKA, WAYLIEr0 Yepe3 Ppe3UCTop.
OmpeneneHre  MOIIHOCTH — DJIEKTPHUYECKOTO  TOKa,
BBIJIEIISIEMOI Ha pesucrope. HccnenoBanme
3aBHCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOuKy, OT

Hanpspkenus Ha Heil. Onpenenenue KIIJ[ narpesarens.




HccaenoBanue MAarduTHOTO B3aNMOJEUCTBUSI
MOCTOSHHBIX MAarHuToB. M3ydeHne MarHUTHOTO MOJIs
MOCTOSIHHBIX MArHUTOB MNP WX OOBEAMHEHUH U
pasaenenuu. McciienoBanue qeiCTBUS AIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OInBbITHL,
JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD CUJIBI
B3aUMOJICCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBjleHUA TOKa B Karymke. M3yudeHue
JEUCTBUSI MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM.
Koucrpyupoanue i U3Y4YCHUE paboThI
3IIEKTPOJIBUTATES. H3mepenue KITJI
3NEKTPO/ABUIaTENbHOM  yCTaHOBKU.  OmNBITBI 1O
HCCIICIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOM
WHIYKIAWA: WUCCJICIOBAHNE W3MEHEHUN 3HAYCHUS W

HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKa

®dusnyueckue SBJICHUS B TMPUPOJE: DIEKTPUUECCKHUE

SABJICHU A B aTMOC(i)epe, QJICKTPUUICCTBO KHMBBIX

7.21 OpPraHU3MOB, MArHUTHOE I0JIe 3eMJIH, peiid MmoIocoB,
POJIb MArHUTHOT'O TIOJIS JJIS J)KU3HU Ha 3eMiie, MOJISIPHOE
CHUSTHHE
TexHuueckue ycTpOMCTBA: JIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CIETUUK AIEKTPUICCKON SHEPTUH,
799 AJIEKTPOOCBETUTENILHBIC ~ TIPUOOPHI, HArpeBaTeIbHEIC
. ANEKTPONPUOOPHI (mpumepsl), 3IEKTPUUYECKUE
MpeIOXpaHUTENH, DIEKTPOMArHUT, JIEKTPOABHUraTeIh
MOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSTHHOTO TOKa
9 KJIACC
Kon Kon
[TpoBepsieMbIe 2IEMEHTHI COJICPIKAHHS
paznena DIIEMEHTa
8 MEXAHWYECKUE SBJIEHU A




Mexannueckoe ABWXKEHUE. MarepuanbHas TOYKA.

81 Cucrema orcuéra
8.2 OTHOCHTEIBHOCTh MEXaHUUECKOTO ABHKCHUS
8.3 PaBHOMEpHOE NPSIMOJTMHEWHOE IBHKEHUE
#HH##Par###HepaBHOMEpHOE MPSMOJIMHEHHOE
8.4 nBukeHue. CpeHsst 1 MTHOBEHHAsl CKOPOCTb TeJa IpU
HEPaBHOMEPHOM JIBUKEHUU
85 Yckopenue.  PaBHOyCKOpeHHOE — MHPSIMOJIMHEWHOE
' JBIDKEHUE
8.6 #H##Par###CBoOoqHOEe nTanenne. OnblThl [anmmnes
H###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaieHus. JIuneliHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOE YyCKOpEeHHe
8.8 [TepBrrii 3akon HproTOoHA
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3axkoH HptoToHa
8.11 H#HPartH##] [puHIIMT CYTIePIO3ULIMH CHIT
8.12 Cua ynpyroctu. 3akoH ['yka
813 #HHHPar###Cuna TpeHus: cuila TPEHHS! CKOJIbXKEHUS,
' CHUJIa TPEHUS TIOKOSI, APYrue BUIbI TPEHUS
814 ##HPar#H#(Cuna  TSDKECTM M 3aKOH  BCEMUPHOTO
. TATOTEHHUS. Y CKOpeHUE CBOOOIHOTO MaIeHUs
8.15 IBwkenne miaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 Tieperpy3Kku
PaBHOBecue  MarepuanbHOW  TOUYKH. AOCOIIOTHO
8.16 .
TBEPJI0E TENO
817 #i#Parf##PaBHOBecue TBEPIOTO Tella C 3aKPEIUIEHHON
' 0CbI0 BpalieHus. MomeHT cuiibl. LleHTp TsbkecTn
8.18 Nmnynbce Tena. U3Menenne ummysnbsca. UMnysibe cuiibt
8.19 3aK0H COXpaHEHUS HMITYJIhCA
8.20 H###Par###PeakTUBHOE ABH)KEHUE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb




8.22

PabGora cun TskectH, ympyroctd, TpeHHs. CBs3b

SHEPTHUH U PabOTHI

8.23

HOTCHL[I/IaHBHaSI SHEprusa TCjia, IMOAHATOrO0  HaAI

ITOBEPXHOCTHIO Semim

8.24

[ToTeHuuanpHas SHEPTUA CKATOM MPYKUHBI

8.25

H#H#HPar#H#Kunernueckass  sHeprus.  Teopema o

KMHETUYECKON dHEPIrun

8.26

#HH##Par###3aKkoH cOXpaHEHUs] MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue paboTHI:

OmnpenenceHue cpetHeil CKOPOCTU CKOJIBKEHHS OpycKa
WIA JBWKCHUS IIapuKa MO HAKIOHHOM IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Teja Npyu paBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOMW TNTOCKOCTH.

HccnenoBanue 3aBHCMMOCTH IIYTH OT BPEMEHH IIPH
pPaBHOYCKOPEHHOM  JIBWKCHHHM  0e3  HadalbHOU
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TPU PaBHOYCKOPEHHOM
JIBM)KEHUHM 0€3 HayallbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpEeHUs
CKOJIBXKEHUS OT CHJIBI HOPMAJIBHOTO  JIaBJICHUS.
Ompenenenne Kod(PPUIMEHTa TPEHHUS CKOJIBKCHHUS.
Omnpenenenue KECTKOCTU MpYXUHBL. OnpezeneHue
paboTHI CHIIBI TPEHHS TP PABHOMEPHOM JBM)KCHUHU
TeJla 0 TOPU30HTANBHOM MoBepxHOCTH. Onpenenenue
paboTBl CWJIBI YIPYrOCTH TpPU TMOABEME Tpy3a C
UCMOJb30BAHUEM  HEMOABMKHOTO M MOJBHYKHOIO

OJIOKOB

8.28

dusndeckue SIBIICHUS B mpupoac: MpUuiIrBbI U OTIIMUBBI,
JABMOKCHHUC IIJIAHCT ConHeuHoM CHUCTCMBbI, PCAKTUBHOC

JABUXXCHUC )KHMBBIX OPraHu3MOB

8.29

TexHudyeckue yCTpOMCTBA:  CHHUJIOMETP, JATUYUKH

MTOJIOYKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI




9.1

Komnebarensaoe IBIKEHUE. OCHOBHEIE
XapaKTePUCTUKN  KOJICOAHW: TIEpPHOJ, YacToTa,

aMILINTya

9.2

Maremarruueckui U NPYKUHHBINA MAasITHUKH.
[IpeBpamienue  2HEPrUuM  mpH  KoyeOATEIHHOM

JBHXKCHUHU

9.3

3aryxaromue koyiebanus. BeIHYXICHHBIC KOJICOaHUS.

Pe3onanc

9.4

Mexanuueckue BosIHBL. (CBOMCTBA MEXaHUYECKHUX
BOoiH. IIponmonbHble M monepedHsle BOJHBL JlMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHUS.
MexaHnyeckne BOIHBI B TBEPAOM TellE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3BYKa. OTpaskeHHe 3ByKa

9.6

Wudpa3Byk U ynbTpazByk

9.7

[IpakTuueckue paboThI:

OmnpeneneHnne 4YacToThl W Tepuojna KoyeOaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4YacToThl UM Iepuoja KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHMOCTH Tiepuoja KoJjeOaHMi
MOJIBENIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBHCHMOCTH Iiepuoja KoJjeOaHMi
NpY)KHHHOTO MAasiTHHKa OT Macchl Tpysa. IIpoBepka
HE3aBUCUMOCTH  Iepuoja  KojebaHWil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyXuHel. M3MepeHue yCKOpeHUS CBOOOIHOTO

nagcHus

9.8

duznuecke IBICHUS B Iprupoac: BOCIIPUATHEC 3BYKOB
KUBOTHBIMH, 3CMIICTPSACCHUC, celicMUUecKue BOJIHBI,

IIyHaMH, 3XO

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHHE

YIIbTPa3ByKa B OBITY M TEXHUKE

10

SJIEKTPOMATHUTHOE TIOJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI




. DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHuTHbIE BOJIHBI.
' CBolicTBa AEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJH
103 DnexTpoMarHuTHas npupoja cBeta. CKOpOCTh cBeTa.
' BonHOBBIE CBOIICTBA CBETa
[IpakTuyeckue paboTHI:
10.4 N3ydyeHune CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
du3nyeckue SBICHUS B MPUPOAC: OMOJOTHYECKOE
105 JCHCTBHE BUJIUMOTO, yIBTPadhuoJIETOBOTO u
PEHTTEHOBCKOTO U3ITy4EHH
106 Texuuueckue YCTPOMCTBA: UCTIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast Mmojeinb cBeTa. MIcTOUHUKH cBeTa
11.2 [IpsiMonuHEHOE pacpocTpaHEeHHE CBETa
w Otpaxenue cBera. [lnockoe  3epkanmo.  3akoH
. OTpaKEHHUS CBETa
114 [Ipenomiienne cBeta. 3aKOH NPETOMIICHUS CBETA.
' [TonHOE BHYTpeHHEE OTpaKEHUE CBETa
115 JInnza. Xop siydeit B IMH3E
116 OnTuueckast cucreMa (oToarnmapara, MUKPOCKONa |
11 . TEJIeCKOIa
117 I'ma3z kak onTudeckas cucreMa. bIuM3opykocTs |
' TATEHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiThl HproTOHA.
. CrnosxeHue crieKTpaibHBIX IBETOB. Jucmepcust cBeTa
[IpakTudeckue paboOTHI:
###Par### I ccnenoBanue 3aBUCHMOCTH yria
11.9 OTpa)XKEHHs CBETOBOTO JIy4ya OT yIJIa MaJcHHUS.
##Par####l13ydeHre  XapaKTEpPUCTHK  H300paKeHUs
IpeIMeTa B TNIOCKOM 3epKalle.




#HHHPar###ccnienoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO JIy4a OT Yrjla TMaJeHUs Ha
TpaHULE «BO3JIYX — CTEKIION.

###Par### lonyuyenne WM300pKEHUA C  TIOMOIIBIO
coOuparolei JIMH3HI.

#i#HPartH##Onpenencare (HOKYCHOTO PACCTOSIHHS U
ONTUYECKOM CUJIBI COOMPAIOIIEH JTMH3BI.
##HPar#H##ONBITEL IO PA3JIOKEHUIO OEJIOTO CBETa B
CHEKTp.

H##Par#H##ONBITH 10 BOCHPHUATHIO LIBETA IPEIMETOB

IIpU UX HAOJIIOIEHUH Yepe3 IIBETOBBIC (PUITBTPHI

dusznueckue sABJICHUS B MpUupoAc: 3aTMCHU COJ'IHL[a u

11.10 JIyHbI, IBETA TEJ, ONTHYECKHE SBIICHUS B arMocdepe
(uBet Heba, pedpakiius, paayra, MUPax)
1111 Texuuueckue yCTpOMNCTBA: OYKH,  TEPUCKOII,
' ¢doToanmapar, ONTUIECKHE CBETOBO/IBI
KBAHTOBBGIE ABJIEHU A
121 Omneitel Pesepdopna v miianeTapHas MOJENb aToMa.
. Monaens aTroma bopa
122 Hcnyckanne u moriomenne cBera aroMmoM. KBaHTHI.
. JIunenyaTeie CIEKTPBI
12.3 PaguoaxktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
124 Crpoenue aromHoro siapa. HykioHHas wmojenb
' aTOMHOrO siapa. M3oTormsl
PanuoaktuBHbIe nipeBparnieHus. [lepuoa momypacmnana
12 12.5
ATOMHBIX SIAEP
126 SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsI0BOTO U
' MaccoOBOTO YHCEN
DOHeprusi CBsA3M AaTOMHBIX sjaep. CBs3p Macchl U
12.7
SHEPruu
198 Peaknmm cunTesa w  genmenust  spep.  McrouHuMkm
' sHepruu CoHIA U 3BE3]T
129 Snepnas oHepreruka. [leficTBHE paJMOAKTHBHBIX

H3J'Iy‘ieHHI>i Ha )XUBBIC OPTaHU3MbI




12.10

[IpakTrueckue pabOTHI:

Halmronenne CIUtOMIHBIX W JIMHEWYAThIX CIEKTPOB
W3ITy4YEHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHIIBI
110 TOPMO3HOMY IyTH (110 poTorpadusm).

W3mepenune paanoakTuBHOTO (hoHa

12.11

@dusnyeckue SBICHUSA B IPUPOJE: €CTECTBEHHBIN
pPaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE Iy4H,
PaIMOAKTUBHOE W3JIyYE€HHUE NPUPOAHBIX MHHEPAJIOB,
JEICTBUE PAJUOAKTHBHBIX WM3JIIY4CHHH Ha OpPraHHU3M

YCJIOBCKa

12.12

TexHnueckue YCTpOICTBa: CIIEKTPOCKOII,

WHJIMBUyaJIbHBIN 103UMETp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TPeOOBaHMS K NIPeIMETHBIM pe3yJibTaTamM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponau (GU3UKKM B  HAYYHOW KApTHHE  MUDPA;
c(OpMUPOBAHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOI
CBSI3U W TI03HABAEMOCTH SIBJICHHUI MIPUPOIBI, O POJIU SKCIIEPHMEHTA B
bu3MKe, O CHCTEeMOOOpa3ymwIIie poau (GU3NKK B Pa3BUTHH
€CTeCTBCHHBIX HAayK, TEXHHKH ¥ TEXHOJOTHHA, 00 5BONIOLUN
bu3MYECKUX 3HAHUM U MX POJH B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJEC POCCHMCKHX M 3apyOeKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BELIECTBO M TIOJI€), O IBMIKEHUU Kak
crocobe CyIecTBOBaHHS MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUH CTPOSHHS BEIIECTBAa, O (U3MYECKON CYITHOCTH SIBJICHUIA
Opupoabl  (MEXaHUYECKHX, TEIUIOBBIX, JJICGKTPOMATrHUTHBIX U
KBaHTOBbIX); yMEHHE pa3iuyaTh SBJICHUS IO ONHCAHUIO HX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (PU3MYECKOE SBIIEHUE; YMEHHE pPacliO3HaBaTh IPOSBIICHUE
U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXAIOIEM MHpE, BBIACIII

UX CYILIECTBEHHBIE CBOICTBA (TIPU3HAKN)

BJ'IaI[eHI/Ie OCHOBAMH IOHATHHHOI'O arrapara 1 CHUMBOJIMYECKOI'O
sA3bIKa (1)I/ISI/IKI/I M HUCIIOJIB30BAHUC UX IJIA PCUICHUA y‘~I€6HBIX 3aga4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, CI)I/ISI/I‘-IGCKI/IG SABJICHUA H

MMpONHECChI, UCITOJIb3Y (I)YHI[aMeHTaJ'ILHLIC 1 SMITUPUYICCKHEC 3aKOHBI

YMeHue onuchiBaTh H3YUYEHHbIE CBONCTBAa Tel U (usnyeckue

SABJICHUS, UCITIOJIB3Ys (i)I/ISI/I‘-IeCKI/Ie BCJIMYUHBI

BnaneHne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUS C Y4ETOM
coOITIO/IEHHsI TIPaBUIT OE30MaCHOTO TPYya: HaOM0eHHE (PU3NUECKUX

SIBJIEHUN




YMEHHUE CaMOCTOATEIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 JaHHOTO Habopa 00OPYAOBAHUS 110 MHCTPYKIIMH, OTIMCHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBODI;
NPOBEJCHUE TPSMBIX M KOCBEHHBIX HM3MEpEeHUi (uzndeckux
BEIMYMH: YMEHHUE IUIAHMPOBATH HM3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCHEPUMEHTAIbHYI0  YCTAaHOBKY [0 HHCTPYKILMH,
BBIUNCJIATh 3HAYCHUE BEJIMYMHBI U AHAJIM3HPOBATH IOJIyYCHHBIE
PE3yABTATHI ¢ Y4ETOM 3aJAHHOU IOTPEUIHOCTH  PE3YyJIbTaTOB
U3MEpEHUN;

IIPOBEICHUE HECIOKHBIX OKCIEPUMEHTAIbHBIX MCCIIEIOBAHUN;
CaMOCTOSITEJIbHO COOMpAaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIECJOBAaHUE 110  HHCTPYKIUH, IPEACTABIATH
HOJIy4EHHbIE 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BUAE TaOIMIl U
rpaKOB, yYUTHIBATh MOTPEUIHOCTH, J€JaTh BBIBOABI IO

pe3yJsibTaTaM HUCCIIE0BaHUS

[ToHnMaHWe  XapaKTepHBIX  CBOWCTB  (PM3MUYECKUX  MOJCICH
(MaTepuanbHas Touka, aOCOIIOTHO TBEPOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKUJKOCTEH M TBEPIBIX TeEJ, IJIAHETapHAs MOJCIb aroma,
HYKJIOHHad MOJ€JIb aTOMHOI'O smpa) U YMCHHC NPUMCHATb UX IJIA

00BsICHEHUS (PU3MUYECKHUX TPOIIECCOB

YMmeHne oOBACHATh (PU3NYECKHe MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTyalMd HPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUUUHHO-CIICICTBEHHBIE CBSA3HU
U CTPOUTh OOBSICHEHHE C ONOpPOW Ha H3Y4YEHHbIE CBOMCTBA
bu3nueckux sABICHUH, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEITHN

YMmeHue pemarh pacu€THbie 3ama4uu (Ha 6aze 2 — 3 ypaBHEHHI),
UCTIONB3YS 3aKOHBI U (OPMYJBI, CBSI3bIBAIOIINE (U3HUECKUE
BEITMYMHBI, B YAaCTHOCTH, 3alUCHIBATh KPATKOE YCIOBUE 3aJayH,
BBISIBJISITH HENIOCTAIOIIME JaHHbBIE, BBIOUPATH 3aKOHBI M (OPMYIIBL,
HEO0OXOMMBIE JTsl €€ PEIICHMS, UCTIOIh30BaTh CIIPABOYHBIC JAHHBIC,
MPOBOJIUTH PAcCUYEThl U OIEHUBATH PEATUCTUYHOCTH IMOTYYEHHOTO
3HaUeHUS (PU3NUECKON BEIIMYMHBI, YMEHHUE OIMPEETATh pa3MEPHOCTh

¢bu3nYecKoil BETMUHHBI, TOJYYEHHOU MPH PEIIEHUH 33/1a41




VMeHHe XapaKTepu30BaTh NPUHLUIBI JICHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTUYECKUX MPOIECCOB IO UX OMMCAHUIO, UCIIOIb3Ys 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUNH MU HEOOXOOUMBIC (HU3NUECKHUE

3aKOHOMEPHOCTH

10

VMeHHe HCHOJb30BaTh 3HAHUS O (HU3MYECKUX SBICHHAX B
HOBCETHEBHOM JKM3HU sl oOecrieueHHss OE30MAaCHOCTH IpU
oOpamieHun ¢ OBITOBBIMH ~ NPUOOpPaMU W TEXHUYECKHUMHU
YCTPOWCTBAaMH, COXPAHEHUS 370POBbSI W COOJIOACHUS HOPM
IKOJIOTMYECKOr0 TOBEIEHHUS B OKpPYXKAIOIIEH cpezae; MOHUMaHME
HEOOXOIMMOCTH TPHUMEHEHUS JOCTHKEHUH (M3UKH M TEXHOJOTHHA

JJIA paliliOHAJILHOI'O IIPHUPOAO0ITI0JIb30BAHUA

11

OneIT MOMCKa, MPeoOpa3oBaHMsl U MPEICTaBICHUS HH(OpPMALUU
(bU3MYECKOT0 Ccoep)aHUs C HCIOJNb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJly4eHHOW WH(GOPMAllMM Ha OCHOBE HMEIONIMXCSA 3HAHUN U
JIONIOJTHUTENBbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BaTh  IpHU
BBIMIOJTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIMTEPATYPY
(U3UYECKOTO COJEPIKaHMSs, CIIPABOYHBIE MAaTEPHAIbI, PECYPCHI CETH
WutepHer; BianeHue 0a30BbIMH HaBBIKAMH  [IPEOOPA30BAHUS
uHpopManuu U3 OAHOW 3HAKOBOM CHCTEMBI B JPYryl0; YMEHHUE
co3laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKUX MCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COlePKAHMS
1 MEXAHUWYECKMUE SABJIEHUA
11 Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIBHOCTD JABUKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABMKeHHE. CpenHsst ckopocTs. Dopmyna ass
12 BBIYUCIICHUS CPEeTHEH CKOpocTH: V = S/t
PaBHOMEpHOE MPSIMOTMHENHOE NBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 X(7)=x, +v 1
['paduku 3aBUCMMOCTH OT BpPEMEHHU MJI1 MPOEKLUHHU CKOPOCTH, MPOEKLIUU
nepeMeIeH s, IyTH, KOOPAMHATHI TPH PABHOMEPHOM NPSIMOJIUHEHHOM
JBU)KEHUU
3aBHUCHUMOCTh KOOpPAHMHATHI Tella OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
IPSMOJIMHEHHOTO JIBUKCHUS:
2
Sy =vy =i+ ay = ;
2
@opMyIbl [ MPOEKIMU MEePEMELIeHUs, MPOEKLUUU CKOPOCTH M IMPOEKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM JBIKEHHH:
2
14 s, (D =vy, t+a,- 5
U.\'(f) =Up, T4, L,
a,(t)=canst,
szz - le2 =2a,s,
['paduky 3aBUCHMOCTH OT BPEMEHH Ul MPOEKIUH YCKOPEHHS, MPOCKIUH
CKOPOCTH, NPOEKLUHU TIepeMelleHUs], KOOPAUHATHl MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEIHOM JIBUKCHUN
CobosaHoe nagenune. PopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaIeHUE Teja 1o
15 BEPTUKAIM (JABWKEHHME Teja BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTU
3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHHU Il MPOEKIUH YCKOPEHMS,




MPOCKIIMM CKOPOCTH W KOOPJIWHATHI MPU CBOOOJHOM TAJCHUH Teja II0

BEPTUKAIH

CKOpOCTh PaBHOMEPHOTO JIBIDKEHHSI Tella 10 OKpy)XHOCTU. Hampapnenue
CKOPOCTH.
dopmyra sl BEIYUCICHUSI CKOPOCTH Yepe3 PaJnuyC OKPYKHOCTH U MEPHUOJ
oOparleHHs:

_2mR

T

HenTpocTpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENBHOIO

yckopenusi. Dopmyra it BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. — L
"R
dopmyiia, CBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpALEHUS:
v = 1
T
Macca. ITnotHocts Bemectsa. @opmMysia s BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas (usnyeckas BenuuuHa. CioxeHue cui
1.9 SIBnenne nnepuuu. [lepsoiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F-m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIBL, IEHCTBYIOLIEH
Ha TeJo
B3aumoneiicteue tein. Tperuii 3akoH HeroToHa:
111 Fy g =-F
112 TpeHne nokos u TpeHue cKoIbxeHnss. Dopmyna [ BBIMUCIEHUS MOYJISL CHIIBI

TPCHUS CKOJIbKCHUS:




1.13

Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanuu. 3aKOH yIpyroi
nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHUE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

my -1,
F=G-L1_2%
R2
Cuna TsbKeCcTH. Y CKOpEeHHE CBOOOIHOTO TaIeHuUS.
dopmyiia IS BEIYMCIICHHS CHIIBI TSOKECTH BOJIM3M MOBEpXHOCTH 3emun: F =
mg.
JiBmkenne rianeT Bokpyr Cosnnina. [lepBas kocMudecKast CKOPOCTb.

HeBecomocTts u NIEpErpy3Ku

1.15

Hmnynbc Tena — BeKTopHas (pu3nueckas BeIUYHHA.
=mi

HNmnynse cuctemsl Ten. Mi3menenne umiyibca. UMIynbe CUibl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHYTOﬁ CHCTEMBI TCII:
p=nyUy +m,U, =const

PeakTuBHOE ABIKEHHE

1.17

Mexanunueckast padota. @opmyria ajisi BEIYUCICHUS pa0OThI CHITBI:

A=Fsooso

MexaHnn4deckas MOITHOCTb:

1.18

Kunertnueckas n IMOTCHIHAJIbHAA SHCPIrus. @OpMy.]'Ia JUIA BBIYHCIICHUA

KHHETHYISCKOM OHCPIUU:




Teopema o kuHeTHuecKo# dHeprunr. opMyiia J1isi BEIYUCICHUS
HOTGHLII/IaJIbHOﬁ SHCPTHHU TCJa, MIOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E.,+E »
1.19 .
3aKOoH coXpaHeHUs! MexaHu4yeckoi sHeprun. dopmyna i 3aKoHa
COXpaHEHHsI MEXaHUYECKOM YHEpIUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpaienre MeXaHNIECKOMH SHEPTHH TP HATUYAN CHIIBI TPEHHSL.
[IpocTeie MeXaHU3MBI. «30JI0TOE TPABUIIO)» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxHbIM 1 HenoABWXHBINA O6510kH. KITJI mpoCThIX MEXaHU3MOB,
n= Anonessan
14‘3&1‘1:&‘!&]33&5
JlaBiienue TBEpAOrO TENA.
®dopmyra 1715 BBIYUCIICHUS 1aBIeHUs TBEPIOTO Tena:
_F
P=5
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
I'unpocrarnveckoe qaBieHUE BHYTPH KUIKOCTH.
dopmyra 1 BBIYUCICHUS AaBICHHUS BHYTPHU JKUIAKOCTH:
P=PG+Pay,
1.22 3axoH ITackans. ['uapaBnuueckuii npecc
3akoH Apxumena. @opmyna ISl ONpeNeNeHUs] BBITAIKUBAIOLICH CHIIB,
1.23 JIEHCTBYIOILIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras:

F_ﬂ@:. =pgv




VYcnosue mnaBanus tena. IlmaBanne CYI0B 1 BO3YyXOILIaBaHUC

1.24

Mexanndeckue KojaeOaHus. AMIUIMTYAQ, TEPUOA W YacTOTa KOJICOAaHUM.

dopmyia, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

MaremMaTuueckuii M IPYKHUHHBIA MasATHUKU. IIpeBpaiienue sHepruu Ipu

KOJIE0ATEIBbHOM JIBUKECHUU

1.26

3aryxatomue Konebanus. BeinyxneHnble konebanus. Pe3onanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " NOIICPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI 1

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3By'K. FpOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ilpaxmuueckue pabomoi

H3mepenne cpeaHel IUIOTHOCTH BEUIECTBA; apXHUMENOBOM CHJIbI; KECTKOCTH
NPYXUHBL; KOA(h(dULIMEHTa TPEHUSI CKOJIbKEHUS; pabOoThl CUJIBI TPEHUS, CUJIBI
YOPYrOCTH; CPEIHEH CKOPOCTH ABUKEHUS OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHUusi OpycKa MpH JABHKEHHUU [0 HAKJIOHHOW IIOCKOCTH; YacCTOTHI U
nepuoaa Koje0aHuii MaTeMaTHYECKOIro MaATHHUKA, YaCTOTbl MW MICPUOJA
KoJIeOaHUH MPYKUHHOTO MAassTHUKA; MOMEHTA CHJIBL, IEHCTBYIOIIETO Ha phlyar;
paboThl CHIJIBI YNPYTOCTH TPH MOABEME I'py3a C MOMOIIBIO HEMOJBUKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH MIPU MOIbEME TPY3a C OMOUIBIO TOABUKHOTO
O1oKa.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YHacCTHu T€JIa U OT INIOTHOCTH XKUJIKOCTH, HE3aBUCUMOCTHU BBITaHKI/IBaIOHIGﬁ CHIJIBI
OT MAaccChl TEJIA; CUJIbI TPEHUS CKOJIBKEHHS OT CHUJIBI HOPMAJIBHOTO JABJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
negopMaluu NpyKUHBI; YCKOPEHUs: Opycka OT yrila HakJIOHa HalpaBJIsIoNIeH;
nepuo/ia (4acToThl) KoJieOaHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJA
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCJIEIOBAaHNE HE3aBHUCHUMOCTH Neproja KojeOaHUN HUTSHOIO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBusi paBHOBECHUS pblyara

1.30

Dusuueckue ABNEHUS 8 npupode: OpUMEPLI ABUXCHUA C pPa3JIMYHBIMU

CKOpPOCTSAMU B ’KMBOH M HEXKUBOK npupone, JEHCTBHUE CHUIIBI TPCHUs B IIPUPOAC




U TEXHUKE, MPWIMBbI U OTJIUBBI, JBIKeHUE TulaHeT CoJIHEeYHOW CHCTEMBI,
PEaKTUBHOE JBMYKEHHUE )KUBBIX OPraHU3MOB, PhIYary B TEJIE YEIOBEKA, BIUSHUE
aTMoc(hepHOro JaBieHHs] HA XUBOM OpraHusM, IUIaBaHHE PbIO, BOCIPUATHE

3BYKOB KHUBOTHBIMH, 3EMIJICTPACCHUC, ceiicMUUecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOlJCWlGd.‘ CIIMAOMCTP, AATYHUKH ITOJIOXKCHHUA, paCCTOAHUSA U
YCKOPEHUA, AWHAMOMECTpP, IMMOAINMIIHWUKH, PpaKEThI, pblyar, HO,Z[BPI)KHBIﬁ u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAaKJIOHHAasA IJIOCKOCTb, MPOCTHIC MEXAaHU3MbI B 6LITy,

L3t cooO0IaroIuecs: Cocyibl, YCTPOMCTBO BOJOINPOBOJA, THIPABINYECKUI Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP, IXOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUS

2.1 BeriecTBa. Mojenu TBEPAOro, JKUAKOT0 U ra3000pa3HOro COCTOSHUMN BELLECTBA.
Kpucrannnueckue u amop¢Hble Tena

59 JBumxenne dactun BenlectBa. CBA3b CKOPOCTH JABW)KEHHUS 4YacTUL[ C

' Temneparypoil. bpoynoBckoe nBuxenue, Muppy3us

2.3 CmauuBaHue U KaWUISIPHbIE SBJICHUS

2.4 TenioBoe paciIupeHHe U CKaTHE

2.5 TennoBoe paBHOBECHE

26 BuyTpennsis sueprus. PabGora u Temonepenada Kak crocoObl H3MEHEHUs

' BHYTPEHHEH 3HEpruu

2.7 Bunel Tenionepenaun: TEIONPOBOAHOCTh, KOHBEKIINS, U3Ty4E€HUE
HarpeBanne wu oxnaxnaeHue ten. KommdecTBO — TemsioTel.  YaenbHas
TEIIOEMKOCTbD:

2.8

O=cm(t,~1,)
3aKOH COXPAHEHHUs PHEPIUU B TEIUIOBBIX MpoOIeccax. YpaBHEHHE TEIIOBOTO
Oamanca:
29
O +0,+..=0
Wcnapenne u xoHneHcanus. V3MeHEHHME BHYTPEHHEH SHEpruu B IIpolecce
210 UCTIApeHUs1 W KOHJeHcanuu. Kumenue KUAKOCTH. YenbHas TeruioTa

napooOpazoBanusi: L = Q/m




2.11

BnaxxHocth Bo3ayxa

2.12

[InaBnenne u Kpuctaum3amus. V3MeHeHHe BHYTPEHHEW OJHEpPruu NpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. yI[eJIBHaH TCILJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHsAs SHeprus cropaHus TOIUIMBA. Y IEJIbHAs TEIIOTA CrOpPaHUs

torauBa: ¢ = Q/m

2.14

[Ipunnuns! paboTs! TernoBeix aurarenei. KI1J{ TemnoBoro asurarens

2.15

Ilpakxmuueckue pabomoi

N3mepenue ynenbHON TEMIOEMKOCTH METAIIIMYECKOIO HIUIMHIPA; KOJINYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HAarpeTbli LWIMHIP; KOJIMYECTBA TEIUIOTHI,
OTJIAaHHOT'O HAarpeThIM LWJIMHJIPOM, IOCJIE OIMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIEPATYpPbl; OTHOCUTEIbHOW BIAXKHOCTU BO3AYyXa; YAEIbHON TEIIOTHI
IU1aBlieHUsl Jbjaa. lMccienoBaHue W3MEHEHUs TEMIEpaTrypbl BOJBI IIPU
Pa3INYHBIX YCIOBHUSAX; SIBIEHUS TEMJI000MEeHa MPpH CMEIIMBAHUHU XOJIOJHON U

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qu3suueckue s61eHUs 8 Npupode: TOBEPXHOCTHOE HATSKEHHUE U KallWJUIApHbIC
SBJIEHUSI B MPUPOJIE, KPUCTAILIBI B MpUpoje, n3nyueHue ConHIa, 3aMep3aHue

BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpouicmea:  KalWUISAPbl, TNPUMEpPbl  HUCHOJIb30BaHUS
KPUCTAIIJIOB, >KUJIKOCTHBIN TEPMOMETD, TaTYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA
OTOIJICHUs OMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOHHA, TBUraTesb

BHYTPEHHETO CTOPaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpuzanus Tei. /[Ba Buaa 3JIeKTpUUYECKUX 3apsiioB

3.2

B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHMsI AIEKTPHUIECKOTO 3apsiia

3.4

Onektpuueckoe mone. Hanpsok€HHOCTE 3nexkTpudeckoro moss. [IpuHnummn

CYTIEPIO3UINH ATEKTPUUYECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPHUYCCKUX 3apsA10B. I[CﬁCTBI/Ie QJICKTPHUYCCKOI'0 IMOJId Ha

SJICKTPHUYCCKUC 3aps/Ibl. HpOBOIIHI/IKI/I " JUIJICKTPHUKHU




[TocTossHHBIN ANEKTpUUECKU TOK. [[elicTBUA 25IeKTprudYecKkoro Toka. Cuia Toka.

Harmpsxenue.
3.6 I=qg/t,U=Aq
DIIEKTPUUECKOE COMPOTUBIICHUE. Y IETbHOE 3JIEKTPUUYECKOE COMTPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 15t yaacTka saekTpudeckoit memu: | = U/R
ITocnenoBaresnbHOE COEAUHEHUE TPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE coeAMHEHUE POBOAHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1,; Rzi.
2 2 B
CwmenanHble COeTMHEHUSI TIPOBOTHUKOB
Pabota u momtHocTs 3nekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — JleHua:
3.11 O= 12 ‘R-t
312 OnbiT Opcrena. MarHutHoe mosie MPSAMOro MPOBOJHHMKA € TOKOM. JImHum
MarHUTHOM MHTyKIIUU
313 MarauTHoe MoJie TOCTOSTHHOIO MarHuTa. B3auMoaencTBuEe MOCTOSIHHBIX
MarHuToOB
3.14 JleiicTBrE MarHUTHOT'O TIOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel @apanesd. SABneHue 3neKTpoMarauTHOM nHaykuuu. [Ipasumno Jlenna
Ilpakmuueckue pabomuol
M3mepenne  3IEKTPUYECKOrO  COMPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTU
3.16 ANEKTPUYECKOTO TOKA; PAOOTHI DJIEKTPUIECKOTO TOKA.

HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HUKAIOLICIO B TMPOBOAHUKE

(pe3ucTophl, TaMITOYKa), OT HAMPSKEHHS Ha KOHITaX MPOBOAHUKA; 3aBUCUMOCTH




COINPOTHBIICHUS OT JUIMHBI IPOBOJAHMKA, TUIOIIAIN €TI0 IOIEPEYHOTO CEYCHUS U
YIEIBHOTO CONPOTUBIICHHUS.

[IpoBepka npaBuiia 1715 JIEKTPUUECKOT0 HAMPSKEHUS IIPH [10CIIE0BATEILHOM
COECIMHEHUH IPOBOJHUKOB; IpaBWa JJI1 CUJIbl JIEKTPUUYECKOIO TOKA MPH

napauieIbHOM COETMHEHUH MPOBOTHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUs 8 npupolde: SICKTPUUECKHUE SBJICHHUS B armocdepe,

3.17 JIEKTPUYECTBO KHUBBIX OPraHM3MOB, MATHUTHOE 0JI€ 3eMJIH, Ipeiid MOITI0COB,
POJIb MAarHUTHOTO TIOJIS JJIS1 )KU3HU Ha 3eMile, TOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIepMETpP, BOJIBTMETpP, peocTarT,
CUETYMK  DJIEKTPHUYECKON OSHEPrHH, O3JEKTPOOCBETHUTENBHBIE  NPHOOPHI,

3.18 HarpeBaTeJIbHbIE ANEKTPOIPUOOPEI (mpumepsr), IIEKTPUYECKUE
NPEIOXPAHUTENHN, SJIEKTPOMATHUT, JJIEKTPOJBUTATENb ITOCTOSHHOTO TOKa,
TeHEepaTop MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. LIIKaa 31eKTpoOMarHuTHBIX BOJH

3.20 JlyuaeBas mozensb cBera. [IpsiMonuHeliHOe pacnpocTpaHeHNE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBeta

34 JIunza. Xox nydeii B muH3e. POKyCHOE paccTOsHHUE JTMH3bI. ONTHYecKas cuia

' munsel: D = 1/F

3.25 ['na3 xak ontuueckas cuctema. Onrudeckrue Npudopsl
Ilpakmuueckue pabomoi
#i#HtPar#H##l13Mepenne ONTHYECKON CHIIbI coOuparomeld JUH3bI; (POKYCHOTO
paccTosiHUs coOuparoleit IMH3bI (110 CBOMCTBY paBEHCTBA pa3MepOB IpeaMeTa
U U300paXeHHsI, KOT/1a IPEMET PACIOJIOKEH B IBOWHOM (hoKyce), moKa3aTes

3.26 MPEeOMIICHUS CTEeKIIA.
##HtPar#H##lccnenoBanue cBOMCTBAa M300payKeHUS, MOIYYEHHOIO C MOMOLUIBIO
cobuparonield JUH3bl; U3MEHEHUs (DOKYCHOTO PAcCTOSIHUSA JBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa TIPEJIOMIJICHHUSI CBETOBOTO JIy4a OT yIjla MaJCHUs Ha
TPaHUIIEe «BO3YX — CTEKIIO»

397 Qusuueckue s6nenus 6 npupoode. 3arMmenus Comuma u JlyHbl, 1Beta Ter,

' ONTHYECKHUE SIBJIICHUS B aTMocdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOM, (OToAmapar, ONTHIECKUE

CBETOBOJIBI




KBAHTOBGIE ABJIEHHWSA

PamnoaktuBHOCTh. Anb(da-, OeTa-, ramma-usnydeHnus. Peakiuu anbga-u 6era-

4.1
pacnaga

42 OmnbiTel Pesepdopna no paccesHuto anbga-uactuu. IlnanerapHas mozenb

' aToma

4.3 CocraB aTromMHOTO siipa. M3oTors

44 [Iepuon nmonypacnaga aTOMHBIX sIEP

4.5 Snepuble peakunu. 3aKOHbI COXPaHEHHs 3apsI0BOI0 U MACCOBOT'O YHMCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN DPaIMOAKTUBHBIN (DOH,

4.6 KOCMHMYECKHE JIy4d, PaJMOaKTHUBHOE H3JIy4YCeHHE IPUPOAHBIX MHHEPAIOB,
JeicTBUE palnOAKTUBHBIX M3JIy4E€HHUH Ha OpraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea: ClIeKTPOCKOII, UHIUBHUyaJIbHBIN J03UMETp, Kamepa

BI/IJ'IBCOHa, AACPHadg SHCPreTUKa




YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

N.M.Iepoimkun, MiBanoB AWM. YueOuuk

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

Metoaunueckue mocobus u pexkomengauu. — URL: https://edsoo.ru/mr-fizika/

* VYyebHO-MeTOIUYECKOE OOECIeueHne MPOLEeCCOB TMPENoAaBaHusl XUMHH,
Ouosnoruu, (U3NKKM Ha YPOBHSIX OCHOBHOTO OOIIEro M CpeaHEro ooOIiero
o0pa30oBaHusl C BKIIIOYEHHUEM JOMOJIHUTEIBLHOTO HWHKEHEPHOIO KOMIIOHEHTA!
Metoandeckue pexomengauuu / H.A. 3arpanununas, JI.A. Ilapmytuna, A.A.
Axyra, A.C. T'opogenckas, O.H. JloreunoBa.M.®I'BHY «HcTUTYT conepxanus
1 METOZ0B o0ydeHus», 2024. — 73 c.

* KonrekctHoie 3amaun. 3aganHuss K ydeOHOMY Kypcy «Dwuszukayn: ydeOHOE
nocobue / A.A. Sxyra, JLU. AcanoBa; mon pen. JI.A. Ilapmyrunoit — M.:
OI'BHY «MHCTUTYT copepkaHus U METOA0B 00yueHus», 2024. — 61 c.

* Meroanueckuii keiic. nekrpomarautHas uaayknusa. (dGusuka. 8 kmacc) / T.B.
Caymikuna, A.A. Akyra; nox pea. JLU. Acanosoii. — M.: ®I'BHY «UucTUTYyT
COJIep’KaHUs U METO/I0B 00yueHus», 2024. — 15 c.

* Meronuueckuii keiic. Pemienne 3agau mno teme «Bnaxnocte» (Dusuka.
10-11 xnaccer) / E.FO. Jlyoposuna, K.M. Illutukosa, A.A. fkyra; nox pexn. JI.W.
AcanoBoit. — M.: ®I'BHY «MHcTUTYT cofepkanus 1 METOI0B 00yueHus», 2024.
—16¢c. 12

* Meroanueckuii keiic. ['mapocraruueckoe nasinenue (Puzuka. 7 knacc) / T.B.
Caymikuna, A.A. Akyra; nox pen. JLU. Acanosoii. — M.: ®I'BHY «ucTUTYyT
COJIep’KaHUs U METO/I0B 00yueHus», 2024. — 12 c.

* Meronuueckuii keiic. Bprunciaenne koad¢uIMeHTa MOJE3HOTO JCHCTBUS
nukrueckoro nporecca (Pusmka. 10—11 kmacest) / A.A. Axyra; mox pen. JIL.U.
AcanoBoil. — M.: ®I'BHY «MHcTUTyT conepkaHus 1 METOI0B 00yueHus», 2024.
- 12c.

* bank 3agaHuii U1l TEKYLIEro OLEHUBAHUA MO0 yueOHOMY mpeaMery «Duznkay.
OcHoBHOe oOmee o6OpazoBanue / A.A. Skyra, E.JI. Kouepruna,
H.A.3arpannunas; mnox pea. JILA. Ilapmyrtunoit M: ®I'BHY «MHcturyr
CoJlep’KaHUs U METO/I0B 00yueHwus», 2024. — 107 c.

* IIpaktuueckue (1abopatopHbie) paboThl MO ydyeOHOMY mpenmery «Duzuka.
OcHoBHoe obOmiee oopazoBanue. CpenHee oO1Iee 0Opa3oBaHue yueOHOe mocodue
/ FO.B. Crapokypos, A.A. fxyra, H.I'.XKnanosa, nox pex. JI.A. [lapuryrunoit. —
M.: ®I'BHY «MHCTUTYT copepKaHUsl K METOJIOB 00yueHus», 2024. — 28 c.

* CucreMa OLEHKH JOCTHXKEHUHN IUJIAHUPYEMBIX MPEIMETHBIX pe3yIbTaTOB
ocBoeHus yuyeOHoro mpenmera «®Pusuka». Cpeanee oOmee o0pa3oBaHMe
Meronnueckue pekomengamnmu / A.A. Skyra, I'.JI. KopueeBa, H.A. 3arpannunas:
OI'BHY «MHCTUTYT coepkaHus U METOJIOB 00yueHus», 2024. — 113 c.

* Peamuzanus mnpodrmiibHOrO OOyYEHHS TEXHOJIOTHYECKOW (MHKEHEPHOI)
HaIpaBJIEHHOCTH Ha YpOBHE CPEIIHETO oOuiero o0pa3oBaHus:
METOINYECKUE pexomenaanuu / T.}O. Jlomakuna, H.B. Bacunpsuenko, A.1O.



[lentun [u gap.]; mox pea. T.HO. Jlomakunoit. — M: ®I'BHY «UucTutyT
CTpaTeTuH pa3BUTHs 00pa3oBaHus», 2024. — 55 c.

* Metoanueckre UHTEPAaKTUBHBIE KeUChI IO yueOHOMY npeamety «Duszukay. 10—
11 xmaccel. Yraoyonenuoid ypoBeHb. (10 Tem) ¢ IlepeueHbp pexomMeHIyeMOro
0o0OpyIOBaHMsI [JIsi IIKOJBHBIX KAaOWMHETOB JIOMOJHUTEIHHOTO OOpa30BaHUS
uHxeHepHoi HanpaBiaeHHoCcTH / A Jl. bakyn, A.A. fAkyra, JI.A. [lapmrytuna; moj
pen. JLA. Ilapmytunoii. M®PI'BHY «MHCTUTYT cTpaTerud pa3BUTHS
oOpa3zoBanus», 2024. —40 c. 13

* Metoauyeckue pPEKOMEHJALMK IO HWCIOJIb30BAHUIO CIEIUATH3UPOBAHHOTO
000OpyZOBaHUS HA 3aHATUSAX B WHKEHEPHBIX KJlaccax: MOCOOWE M yduuTens /
[L.LH. Ps6oB, A.A. fxyra u ap. non pea. JLLA. Ilapmyrunoit. — M. ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTus oopazoBanus», 2024. — 61 c.

* CucreMa OLIEHKH JAOCTWKEHHH IJIAHUPYEMBIX HPEIMETHBIX PpPE3yJbTaTOB
ocBoeHus yueOHoro npenmera «dusuka»: Mmeronuyeckue pekomenaamnuu / M.1O.
Hemuposa, A.IO. Ilentnn. — M. ®I'BHY «MHcTHTYT cTpaTeruu pa3BUTHSA
oOpa3zoBanus», 2023. — 99 c.

* JlocTi>keHne MeTampelIMETHBIX Pe3yJIbTaTOB B paMKax H3yUeHUs IPEIMETOB
€CTECTBEHHO-HAaYyYHOTO 0JIoka (OCHOBHOE 00Iee 0Opa3oBaHME): METOJAMYECKUE
pekomennanuu / H.A. 3arpanuunas, JI.A. Ilapurytuna, A.}O. Ilentun, A.B.
TepemoB. — M: ®I'BHY «MHCcTUTYT cTpareruu pa3Butus oopazoBaHus», 2023. —
136 c. Pasznen Meroandeckue mMatepuaiibl / MeToaudeckue BHICOYPOKH (B TOM
gyucine o ¢usuke). — URL: https://edsoo.ru/metodicheskie_videouroki/ Pa3men
Meroanyecknue WHTEPAKTUBHBIE KEMChI: CIIOKHBIE BOMPOCHI MPENoiaBaHUs
yueOHBIX  mpeameToB (B Tom  uymcie mo  ¢usuke). —  URL:
https://edsoo.ru/metodicheskie kejsy/ Hanpumep: DnexkTpoMarHuTHas MHIYKIUS
(8 xmacc); Metoauueckue 0COOEHHOCTH M3YYEHHUS! TeMbl «3aKOH IPEJIOMIICHHUS
ceetay (9 kiacc); Meroaudeckue OCOOCHHOCTHM  HW3y4YeHHsS  pasjena
«Kunemarnka» ¢ wucmoiap3oBaHueM IudpoBoi nmabdoparopuu (10 kmacc);
Temneparypa u ee usmepenue. AdcomotHas temneparypa (10 kmacc). Pazgen
Metoaunueckue cemunapsl / @usuka. — URL: https://edsoo.ru/metodiche

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
Knacc
7 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
8 bubmuoreka I{OK https://m.edsoo.ru/7f4181ce
9 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
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