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INHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o (u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
06azoBoM ypoBHe OOII OO0 MBOY «Jluneit Nely, npeacraBinennsix B ®I'OC
000, a Taxxke ¢ yaeroM paboueit mporpammbl Bocriutanust MBOVY «JIumeit Nely u
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMUXCS M OPTaHH3alUI0 H3y4eHUs
¢bu3MKN Ha JAEATETbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeieseHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjlaccaM), mpejaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaronuxcsl.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHUsS METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®u3uKa ABISIETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOIBbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEHN U (hrU3UIeCcKoM reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, MpPeIoCTaBiseT Hauboliee sICHbIE
oOpasLbl MPUMEHEHUsI HAYYHOTO METOZa MO3HaHHUA, TO €CTh Croco0a MoJyYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIaJICHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEI0BAHNUS;

e HHTEPIPETUPOBATh  JAaHHBIE W  UCIOJB30BaTh  HAay4YHbBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

Ilenmn wu3yueHuss (U3MKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
ompenenensl B Konuenmuu mnpenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpazoBaTtenpHBIX opraHuzauusix Poccuiickoit @Denepanmu, pearu3yrOIIUX
OCHOBHbIE 001Ie00pa3oBaTeIbHble MPOTPAMMBI, YTBEPKIAEHHOW pelIeHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Heau usyyenust Gpu3uku:

npuoOpeTeHrne HMHTEepeca U CTPEeMJICHHS OOydYaloluXcs K HaydHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKU;
(dopMUpOBaHUE MPEICTaBICHUA O posid (U3MKHU IS Pa3sBUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
po(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX Lefied mporpaMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOpPETECHUE YMEHUHN OMUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHHUS TMPOCTEHUIIUX pacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUI HAOMIOAATh MPUPOIHBIC SBJICHUS U BBITIOIHATEH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJIEAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOpMaIel (GU3MIECKOTo COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu NpodheCCUOHATIBHON JesATeIbHOCTH, CBSI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILETro

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZleN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hexenmo), B 9 kiacce — 102 vaca (3 yaca B Henelo).

[Ipeasaraemplii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, yUUTeNb JeIaeT BIOOp MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEU
OOy4JaroIMxcs, CIMHUCKa AKCIIEPUMEHTAIBHBIX 3aJaHul, TpeajaraéMblx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPKXAHUE OBYYEHMUSA
7 KIIACC

Pa3znen 1. ®u3nka u e€ poJsib B IO3HAHNM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O mnpupoze. fABneHus npuponbl. OUNYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMUMHbL. M3mepeHue ¢uznueckux BenIuduH. DPuznyueckue
npuoopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIIT METOJl TO3HAHWA: HAOJIOJEHUE, MOCTaHOBKAa HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmroaemMoro sipjieHus. Onucanne PU3NUECKUX SBJICHUHN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpauuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKWE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue mpuOOPHI U MPOIeaYypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnwie padbomot u onvimol.
1. OmnpenesieHHE 1EHbI ACJICHUS IIKaIbl U3MEPUTEIHLHOTO TPUOOpa.
2. H3MmepeHue pacCTOSHUN.
3. Usmepenue o0bEMa KUJIKOCTH U TBEPIOTO TeNa.
4. OnpeneneHue pa3MepoB MaJIbIX TEJN.
5. M3Mepenue Ttemreparypbl MpH MOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIEpPaTyphl.

6. IIpoBenenue uccienoBaHUs MO NPOBEPKE THUIMOTE3BI: JAJBHOCTH IOJIETA
IapuKa, MyImeHHOT0 TOPU30HTAIBLHO, TeM 0OJIbIlle, YeM O0JIbIlIe BHICOTA
MycKa.

Pasnen 2. [lepBoHauyajibHbIe CBEeJIEHUS 0 CTPOEHUH BellecTBAa.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mepbl. OTMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHue dactuil BemecTBa. CBsI3b CKOPOCTHM JBHMXKEHHUSI 4YacCTHI] C
temriepatypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumomeicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHHE Ia30B, KUJKOCTEW W TBEPABIX
(kpuctamm4yecknx) Tesl. B3anMoCBs3b MEXIy CBOMCTBAaMHM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUXKEHUS.



2. HaGmonenue nuddysun.
3. HaGmiogenune  sBieHudM,  OOBACHAIOIIUXCS  MPUTSHKECHUEM  WJIH
OTTaJIKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. Ouenka JuameTpa aToMa METOJAOM DPsioB  (C  MCIOJIb30BAHUEM

dboTorpadmuii).
2. OmpITHI IO HAOTIOJEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUTO ACHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
Pasznen 3. /IBu:keHHe U B3auMO/ieliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacu€r mytu u
BPEMEHU JIBUKEHHUSI.
SBnenue wHeprMu. 3aKOH MHEpUHMHM. B3anMoneicTBUME TeNn Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BellecTBa.
Cuita Kak xapakTepuUCTHKa B3auMozeucTBus Tenl. Cuiia ynpyroctd M 3aKOH
['yka. 3MepeHune CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS W CUia
TskecTd. CHila TSDKECTH Ha Ipyrux IutaHerax. Bec tema. HeBecomocTs. Croxkenune
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cui. Cuia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HalnrogeHme MeXaHUYECKOTO ABUKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaGnroneHue siBICHUS HHEPIIMH.
4. HalmoneHre n3MEHEeHHS CKOPOCTH MPU B3aUMOCHCTBUM TEJ.
5. CpaBHeHUE Macc 10 B3aUMOJICUCTBUIO TEJ.
6. CnoxkeHue cujl, HapaBJIEHHBIX 110 OJHOW MPSMOA.
Jlabopamopnsie pabomot u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUJIS M TaK Jajiee).

2. OmnpezeneHue CpeHEN CKOPOCTU CKOJBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TEIA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsHKEHUs (nedhopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIbKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS MOBEPXHOCTEM.

Pa3zneun 4. /laBiienne TBEPABIX TeJI, s KMAKOCTEH U ra30B.



Hanenune. CriocoObl yMEHBINICHUS ¥ YBEIUYCHUS JaBieHus. J[aBieHne rasa.
3aBUCMMOCTh JaBJEHHUS ra3a OT o0BEMa, TemrepaTyphl. llepemaua maBieHUs
TBEPABIMU TEJNAMH, KUAKOCTSIMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. [ 'Mapocratuyeckuii
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emmn u atrmochepHoe namienue. [IpuunHBI CyIIeCTBOBAaHUS
BO3MyImIHONW 000y0ukn 3emiu. OmbiT Toppuuennu. M3mepenue arMochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO T1aBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPy:KEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Jlemoncmpauuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIIEPATYPBIL.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

I'mapaBnnueckunii mpecc.

[IposiBienue nericTBUst aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJKOCTH.

A A A

~

8. YCIJOBHE IJIaBaHUSA TEJ: TUIABAHUE WJIU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOLIEHHUS TIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnwie pabomot u onvimel.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOM B
KUJIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAIKUBAIONICH CHJIBI, JCWCTBYIOIIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MAacChI Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITUIKUBAIOMICH  CHJIBI,
JICHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTHU TeJa U OT MJIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBanue apeoMeTpa WA KOHCTPYUPOBAHUE JIOJKH W
OIIPELICJIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexanunueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHs pbluara K 0J0Ky. «30J10Toe



npasuwiio» Mexanuku. KI1JI mpocteix mexanuzMoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.
Mexannueckass »Heprusa. KuHeTndeckas UM NOTEHIMANIbHAs OHEPTHs.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.
Jlemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnwie padbomot u onvimol.
1. Omnpenenenne pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TEJA 110
TOPU30HTAJIbHON IOBEPXHOCTH.

2. HccnenoBanue yciioBHI paBHOBECHS pblUara.
N3mepenne KII/] HaKITOHHOM TIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHECHHS] MEXaHUYECKOU DHEPTUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUsI HApPaBICHO

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

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) nIaTPHOTHYECKOT0 BOCIIMTAHMSI:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nuecKol HayKH;

- ICHHOCTHOE OTHOIIICHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kAaHCKOT0 ¥ IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

- TOTOBHOCTb K aKTUBHOMY yYYaCTHIO B 0OCYXJE€HUU OOIIECTBEHHO 3HAUYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
(du3ukwy;

- OCO3HaHWE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCITUTAHUSI:

- BOCTIPUSITHE ICTETHUYECKUX Ka4yeCTB (PU3NYECKOM HayKku: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TMIO3HAHUSI:

- OCO3HAHHME IEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI;

- pa3BUTHE Hay4YHOW JIIOOO3HATEILHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
JeSITeNIbHOCTH;

5) ¢opvmupoBaHus  KyJAbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyms:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJl 0€30MacHOr0 IOBEIEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUECKHUM U TEIUIOBBIM 00O0pYy/IOBaHHWEM B
JOMAlTHUX YCIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HABBIKA PedIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE y4yacTH€ B PEUICHUU NPAKTUYECKUX 3ajad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHW3ali, TroOpojJia, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOUTUX B TOM YUCJIE U (PU3NUECKUX 3HAHUI;



e - MHTEpEC K MPaKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBA3aHHBIX C (PUIUKOM;

e 7)IKOJOrMY€CKOro BOCIIMTAHMS:

e - OpHCHTAlWS HA TPUMEHECHHE (PU3WYECKUX 3HAHWMA JIsi PEIICHHS 3a7ad B
o0JIacTH OKpy>Kalollel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM M MyTed HX

pElICHUS;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHAM COLHUAJBHON W NPHUPOTHOMN
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BBINOJHEHUH HCCICIOBAaHUN U
POEKTOB (U3UYECKONW HAIPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
APpYTHUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JICSATCIbHOCTD;

e - IOTPeOHOCTH B (OPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hrciie GopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTU
(du3ukwy;

e - IUTAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PUBHUECKUX 3HAHUN;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs TporpamMmbl o GU3UKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanuss y oOyuaromerocss OyayT chOpMUPOBaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAlbHBIC  ydeOHBIC  JCHCTBHUS,  PETYISITUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHbIC YUeOHbIE NeiHCTBUA

ba3zoBble JJoruueckune aAeicTBUA:
e BBIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKU OOBEKTOB
(stBIIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJIAT NIPUYMHHO-CIICACTBEHHBIC CBSI3M MpPU H3YYCHHU (PUIUUECKUX
SIBIICHUH U MIPOLIECCOB, JIENATh BBIBOJIBI C UCTIOIB30BAHUEM JICAYKTHUBHBIX U
UHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUTAaTh THIIOTE3Bl O B3aMMOCBSI3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENTHO BHIOMPATH CIIOCO0 perieHnus yueOHoN pu3ndecKkoil 3a1aun
(cpaBHEHME HECKOJIBKMX BapHAaHTOB pEIIeHHs, BbBIOOp Hauboiee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBarebCKue 1eMCTBYA.

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEOBATENbCKUN HHCTPYMEHT MO3HAHMS,
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHNUS NN IKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOJIOKEHUS 00 X pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora c undgopmanmueii:

MPUMEHSTh Pa3IUYHBIC METObI, MTHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAaHHBIX C y4E€TOM MPEAJIONKEHHOM Yy4deOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY  TIPEACTABICHUS
uHDOpMaAIIUU W WUTIOCTPUPOBATH peliaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, uarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XOJI€ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHHE 3aJadyd W TOJJIep KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXICHUSIMU JPYTUX YYaCTHHKOB
auasnora, OOHapyXKUBATh Pa3IMIUe M CXOACTBO ITO3HIIHIA;

BBIPAXKATh CBOIO TOYKY 3PCHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YAbTAThl BHITOJTHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHMMATh U UCII0JIb30BATh PEUMYILECTBA KOMAaHIHOM U MHIMBUyaJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEWCTBUSA
no €€ JOCTH)KEHUIO: paclpenesaTh poiH, OOCYKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000I1aTh MHEHUST HECKOJIBKUX JIIOJICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIIPABJIECHUIO U KOOPAMHUPYS CBOU JAEUCTBUSA C IPYTUMH YIEHAMU
KOMaH/Ibl;

OLICHUMBATh KauyeCTBO CBOETO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyaIUSX, TPEOYIOMUX
JUTSL perieHust QU3NUeCKUX 3HaHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHC pPEIICHUN
TpYHIION);

CaMOCTOATENLHO COCTABJISITH AJITOPUTM PelIeHUs (U3MIECKON 3aauul WK
MJIaHa MCCIEOBAaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpejlaraéMble BAPUAHTHI PEIICHUM;
JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

JABATh aJICKBATHYIO OLICHKY CUTYAIlMU U MPEAIaraTh IiaH €€ N3MEHEHNS,
OOBSICHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHUS) pEe3yJIbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHHUS
Gu3NyecKoro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTH Ce€0s1 HA MECTO JPYTOro 4YejJoBeKa B X0JI€ CIIopa WU IUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIty 00yueHus B 7 Kjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKME M XUMHUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, THIOTe3a, €IWHUIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOPHs, PaBHOJAEHCTBYIOLIAS
cwia,  gedopmarus  (ympyras, — IUlacTM4YecKasi),  HEBECOMOCTD,
COOOIIAIOMINECS COCYbL;

paznuuarh siBieHus (Auddy3usi, TEIIOBOE IBMKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBUKEHUE, HWHEpUus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEJ C 3AKPEIUVIEHHOW OCHIO
BpalleHUs, iepeada JaBJIeHNs TBEPAbIMU TEIaMU, )KUIKOCTSIMU U Fa3aMH,
aTMoc(epHOE JaBJieHHE, IUIAaBaHWE TeJ, NPEBpAIICHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HYECKOE SIBJICHHUE;

pacrmo3HaBaTb NPOSIBICHHE HW3YYEHHBIX (PU3MUYECKUX SIBICHUNH B
OKpY’KaloIlleM MHUpE, B TOM uucCie (PU3MUECKHE SBJICHUS B HPUPOJE:
IPUMEPBI JABHKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOW W HEXUBOU
npupoAe, ACUCTBUE CHUJIbI TPEHUS B MPUPOJAE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro JaBJICHUS Ha KUBOM OpraHU3M, IUIABaHHE PbIO, pblYaru B
TeJe 4YeJOBEeKa, MPU 3TOM MEPEBOJUTH NMPAKTUUECKYIO 33/lady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUECHHBIE CBOMCTBA T€A M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(bu3nUecKue BeIMYUHbI (Macca, 00bEM, MIIOTHOCTh BEILIECTBA, BPEMS, MY Th,
CKOPOCTb, CPEIHsA CKOPOCTh, CHJIa YNPYTOCTH, CHUJIA TSHKECTH, BEC Tea,
cuJia TpeHHUsI, AaBiieHue (TBEPIOTO Tena, )KUIKOCTH, Ta3a), BhITAIKUBAIOLIAs
cCHJia, MeXaHuuYeckas paboTa, MOIIHOCTh, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOoJIe3HOr0 JEHCTBUA MEXaHU3MOB, KHHETUYECKas |
NOTEHIMAIbHASL JHEPrusi), MpU ONUCAHUU NPABUIBHO TPAKTOBATH
(bu3nYECKUil CMBICI UCIIONIb3YyEMbIX BEIMYMH, UX 0003HAUEHUS U €AMHULIBI
buznyecKux BENIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOILECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUS CUI (BAOJb OJHOM mpsiMoii), 3akoH 'yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (6oka),
«30JI0TOE€ TPABWIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOU



SHEPruH, TpPU D3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €T0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (hU3UUECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEHCTBHS, HMCHOJB3Yysd 3aKOHBl U
dbopmyIbl, CBs3bIBaIONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIJIOBUS 3a/1a4d 3alHMCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUYECKUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PacUEThl, HAXOAUTH CIIPABOUYHBIC
JTaHHBIE, HEOOXOIUMBIE U1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
($u3NYECKUX METOOB, B OIMCAHUH MCCIIEI0OBAHUS BBIIEISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), pa3INYaTh U UHTEPIPETUPOBATH MOTYyYEHHbIN
pe3ynbTaT, HaXOAUTh OLIMOKA B XOJAE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
¢u3nUyecKux CBOMCTB Tell: (hOpMyIMpPOBATh IPOBEPSIEMbIE NTPEATIONOKEHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0OKEHHOIO 000pYy10BaHUS, 3alIUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATh MPSMbIE W3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Teda,
o0bEMa, CHUJIBI U TEMIIEpaTypbl C HCHOJb30BAHMEM aHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aMUCHIBATH IOKAa3aHUA TMPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3HYECKOW BEIMYUHBI OT
JIPYrol C HCIOJb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JABMXKYLIErOCs TEJNA OT BPEMEHU JIBHXKEHHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teljla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tl U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIA CONPUKOCHOBEHMS TEJ, CUJIbI
YOPYrOoCTU OT YUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIbI OT 00BbEMaA
MOTPYKEHHOW YACTU TEJNA U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUM
IUTaBaHMsSI TeJl, YCJIOBHM paBHOBECHUS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOrO UCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAysd MNPEeIJIOKEHHOMY IUIaHy, (pPUKCHpOBaTh
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH (PU3UYECKMX BEIUYMH B BHJE



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEJIMYMH (TUIOTHOCTH
BEIIECTBA )XKUJIKOCTHU U TBEPOTO TeJla, CUJIa TPEHUS CKOJIBKCHHUS, IaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIass Ha TMOTPYXKEHHOE B
KUIAKOCTh  TeNO, KOAIDPUIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTBIX
MEXaHHU3MOB), CJeIysl TPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBIMOIHEHUU
U3MEpPEHU coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYE€HHE UCKOMOW BEJIMYUHBI,

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MacCHOCTH P padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOIIAIOUIMECS COCYIbl, OapoMmeTp,
pBIYar, MOJBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
MOJIIUITHAKN, YCTPOWCTBO BOJOIMPOBOJA, THIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMED, OPIITHEBON HACOC, ApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOAUMBbIE (DU3UUECKUE 3aAKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(OpPMALMIO O  NPUMEPAX)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpallleHHH ¢ MPUOOpaMu U
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 30POBbsI U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKpPYKaloILel cpefe;

OCYILECTBIATH OTOOp MCTOYHHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUA © TYyTEM CpPaBHEHHUS PA3NMUYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaAIIMIO, KOTOpas SBISIETCS HPOTUBOPEUMBONW MM MOXET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3a/laHUi HAy4IHO-TIOMYJISIPHYIO
JauTepaTypy (HPU3HMUECKOro CoAepKaHusl, CIIPABOYHbBIC MaTEPHAIIBI, PECYPCHI
cetu UMHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMaIuu (PU3NIECKOTO COAEPKaHUSI, B TOM
qrclie MyOJUYHO JIeTIaTh KpaTKHUe COOOIIEHHS O pe3yIbTaTaX MPOSKTOB UITH
y4eOHBbIX UCCJEIOBAHUM, MPU 3TOM TPAMOTHO HCIOJIb30BaTh W3YUYEHHBIH



MOHATUUHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYIICHUE
MIPE3CHTALEH;

IOpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paCTIpPENEsITh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABJIICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHECHUEM IUJIaHA JCHCTBUM, aJEKBaTHO OLICHWBATH
COOCTBEHHBbIM  BKJIQJ, B  JIEATEIBHOCTh  TPYMNIMbl,  BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEMJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIECTBA, KPUCTALIMYECKUE U
amop(HBIC TeJa, HACBHINIEHHBIM ¥ HEHACBIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHsS SHEPIHs, TEIUIOBOW JIBUTATEIb,
AIIEMEHTAPHBIN JIEKTPUYECKUI 3apsijl, AIEKTPUUECKOE I0J€, MPOBOJIHUKU
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHE W C)KaThe, Terulolnepesaya,
TEIJIOBOE PAaBHOBECHE, CMAaUMBaHUE, KAIMJUIAPHBIE SIBJICHUS, HCIApEHUE,
KOHJIEHCAlMs, IUIaBJIEHUE, KpUCTaUM3anus (OTBEpIECBaHUE), KHUIICHUE,
Terionepeaaya (TeI0npPOBOHOCTb, KOHBEKIUS, U3ITyYEHHE),
IIEKTPU3ALUs TEJ, B3aUMOJEHCTBHE 3apsAJI0B, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aMMOJECHCTBHE MAarHWTOB, JEHCTBHE
MAarHUTHOTO TOJsl Ha TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIWA)
N0 ONHCAHUID HX XapaKTEpPHbBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY’KalIlleM MHUpE, B TOM u4ucie (U3MUECKHE SIBJICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KanWUIIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaUIbl B TMpupoae, uziydeHue ConHua, 3amep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, AJIEKTPUUYECKUE
SBJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJyu, Aperd moiocoB, pojib MArHUTHOTO MOJIS ISl dKU3HU Ha 3emiie,
NOJIIPHOE CHUSHHME, TPU ITOM NEPEBOJUTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (DU3NUECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHMS, UCIIOJIb3YS
¢busnyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJeNbHasg TemioTa MNapooOpa3oBaHusl, yAelbHAs TeruioTa
CrOpaHus TOIUIMBA, KOIPQPUIMEHT TOJE3HOTO JCHCTBHUS TEIUIOBOI



MaIllUHbI, OTHOCUTEJIbHAS BIQXKHOCTh BO3AYyXa, JIEKTPUUECKUI 3apsij, cuia
TOKa, DSJIEKTPUUECKOE HAMpsKEHHUE, COMPOTUBICHUE MPOBOJHUKA,
yZeJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOIIIHOCTH 3JIEKTPUUYECKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPaAKTOBaTh (U3UUYECKUN CMBICI
WCITOJIb3yEMBIX BEJIMYWH, 0003HAYCHHS U €IUHUIIBI (PH3NIECKUX BEIIMYHH,
HaxXOoJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYHUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTHh TpaPuKA WM3YYCHHBIX 3aBHCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yys. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /i yyacTKa LENH, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUH, TIPU 3TOM JaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JTOTHUYECKUX
IaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUIA,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIONINE (PU3MYECKHUE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBUSI 3a/laud 3alUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJIST  pEIIeHHs] 3a]adyd, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsl €€ pelieHus, MPOBOJAUTh PACUEThl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MPOOJEMbl, KOTOPHIE MOXHO pPEHIUTh MpU TTOMOIIH
(GU3UYECKUX METOJIOB, MCIMOJIb3ysl OMUCAHUE MCCIICIOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPEINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh TOPSAKa
MPOBEJICHUSI KCCIIEI0BAHUS, €J1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI 1O HAOMIOACHHUIO (U3MYECKUX SBJICHUM WU
(bU3UYECKUX CBOUCTB TeJ (KallWIISPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMneparypbl, CKOPOCTH IMpoliecca OCThIBAaHUS U
HarpeBaHusl TMPU M3JIYUYCHUM OT IBETa H3JIydaromieil (IMOrJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS] BOJABI OT TEMIIEPATYpPbl KUJIKOCTH H
IJIOMAAU €€ TMOBEPXHOCTH, DOJIEKTpHU3alus Tel W B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBHUE TIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJIed TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHuTHOTO TOJiS Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA JJICKTPOJBHUTATENSl TOCTOSHHOTO TOKa): (POPMYyIHPOBATH



poBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIBHOM BIAKHOCTH
BO3/lyXa, CHJIBI TOKAa, HANPSKEHHUS C KCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JAaTUYMKOB (PU3NUYECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOM MOTPEITHOCTH;

MPOBONUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (hM3MUECKON BETMUUHBI OT
IpYyroi C  UCIOJB30BAaHUEM MPSAMBIX HU3MEPEHHUHA  (3aBUCHMOCTH
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAW IONEPEYHOrO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA IPOBOJHUKA, CHUJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHHUKE,
UCCJIEIOBAHUE TOCIEIOBATEIBHOTO U  MApPAJUIEIbHOTO  COEIUHEHUHN
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh WM3MEPEHUs, CJlenys MPEeAJIO)KEHHOMY IUIaHy, (PUKCHPOBATH
Pe3yJIbTaThl OJIYYEHHOM 3aBUCMMOCTH B BUJE TaOJIUI U TPaUKOB, J€NIaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKUX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIIEHWE NPOBOAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaATh
IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEysl MPEIJIOKEHHON WHCTPYKLUHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX NpPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONIOPOI HA UX ONUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIepMeETp, BOIBTMETP,
CUETUMK DJIEKTPUUECKOW DHEPrUH, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
NPENOXPAHUTEIH, FIEKTPOMATHUT, 3IEKTPOJIBUIaTENb TOCTOSTHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBICHUN W HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTEIIbHbBIC
npUOOPHI IO CXEMAM M CXEMATUYHBIM PUCYHKAM (>KMJIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETpP, ABUTATEIb BHYTPEHHErO CrOpPaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX ILEenel ¢
NOCJIEIOBATEIbHBIM U TTApAJIEIBHBIM COCTMHEHUEM 3JIEMEHTOB, pa3nuyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
NPAKTHYECKOTO HMCIOJB30BaHUs (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



KU3HU JJ11 obecrieyeHus: 0€30MacHOCTU MpHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPelE;

OCYILECTBIATh MOMCK HMHpopManuu (U3NYECKOTO COJAEp)KaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IIyTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBIICTSATH HH(POPMAIIHNIO, KOTOpast SBISETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 3a/laHUil HAYYHO-TIOMYJIIPHYIO
JAUTEpaTypy (HPU3NUECKOr0o COAEpKaHus, CIIPAaBOUHbIE MATEPHAIIBI, PECYPCHI
cetu MHTepHer, Bnaaerb NpuUEMaMHM KOHCIIEKTUPOBAHMS — TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCHBMEHHBIE U KpPAaTKHE YCTHBbIE COOOLIEHUS,
o00o6mass wHOpMALMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOIO
COJIEpKaHus, B TOM YHciie TyOIMYHO IPEACTABIISITh PE3YIbTaThl IPOEKTHOM
WIM UCCIIEA0BATENIbCKOM AEATEIBbHOCTH, IIPU ’TOM I'PaMOTHO HCIIOIb30BaTh
U3YUYEHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUN YYEOHBIX NPOEKTOB M MCCIECIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJaJ B
NEeSATEIbHOCTb TPYMIbl, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIty o0yuenus B 9 kjiacce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSATHUSA: CUCTEMa OTCY€Ta, MaTepUalibHash TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBMXKEHUs, Achopmanus
(ympyrasi, mjaacThuyeckasi), TPEHUE, IIEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaIbHO30PKOCTh,
CIIEKTPbl UCIYCKAaHUS U TIOTJIOIIEHUs, anb(a, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyath SIBJIEHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBIDKEHHE, CBOOOIHOE
MaJIecHue TeJl, pAaBHOMEPHOE JBIKECHHUE IO OKPYKHOCTH, B3aUMOJCHCTBHE
TE€J, PEaKTUBHOE JIBHJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHBIE KOJICOAHUs1), PE30HAHC, BOJHOBOE JIBIIKEHUE, OTPAKCHHE



3ByKa, MPSMOJIMHEWHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3IOKEeHHE OEJI0ro CBEeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX IIBETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
W3ITyYeHHMsI) TIO OMMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
NPWIUBBI U OTJIUBBI, JBUKEHUE M1aHeT COJIHEUHON CUCTEMBbI, PEaKTUBHOE
NBIKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB KMBOTHBIMH,
3eMJICTpsSICEHHE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Te,
ONITHYECKHE SIBJICHUS B TPHUPOJE, OMOIOTHYECKOE NECUCTBHE BUIMMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO HW3JIYYCHHM, €CTEeCTBEHHBIN
PaIOAaKTUBHBIN (OH, KOCMUYECKHE Iy4Yd, PaJAHOAKTHUBHOE H3Iy4YeHUE
NPUPOAHBIX MHHEPAJIOB, JCWCTBUEC pPAAMOAKTHUBHBIX W3IyUYCHHA Ha
OpraHu3M 4YeJIOBEeKa), TPH STOM IEePEBOAUTH IMPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeN M (DU3UUECKHUE SBJICHUS, UCIIONIb3YsI
dbu3ndeckue BEIUYMHBI (CpPelHsSIsi U MTHOBEHHAas CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TNEpPEeMEIIeHHe, MyTh, yrioBas
CKOpPOCTh, CHUJIa TPEHMS, CHUJIa YNPYrOCTH, CHUJA TKECTH, YCKOPEHUE
CBOOOJHOTO TMAJICHUsI, BEC Tejia, HUMIIYJIbC Teja, HWMIYJIbC CHUJIbI,
MexaHu4eckas paboTa M MOIIHOCTh, MOTEHIMAIbHAS DJHEpPrusl Tela,
MOJHSTOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAasi SHEPT s, OJTHAS MEXaHWYeCKast DHEPTHsl, IEPHO/T
¥ YacToTa KojeOaHWi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, I[IOKa3aTellb NPEJIOMIICHUS Cpebl), MNpU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICI HCIOJIb3yeMbIX BEJIHYUH,
0o003HaueHUs W CAUHHIBI (PU3UUYECKUX BEIWYUH, HAXOAHWTH (DOPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3MUYECKYIO BETUYMHY C JPYTUMHU BEIMYHWHAMU,
CTPOUTH TpaprKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEePH30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIICHUS U IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIO3UINKN CWJI, TPUHIUI OTHOCUTENbHOCTH [ ammies,
3aK0HBI HbIOTOHA, 3aKOH COXpAaHCHUS HMITYJIbCa, 3aKOHBI OTPAKCHUS U
MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHMS 3apsA0BOTO U MAaCCOBOTO UUCEI
IPYU SIIEPHBIX PEaKIUsX, MPH STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA ¥ 3aIUCBHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;



OOBSCHATh (PU3MYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOPOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4 (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIONINE (PU3NUECKUE BEIUYUHBI: Ha
OCHOBE aHaJM3a YCJIOBUS 33a[]a4 3alKChIBaTh KPATKOE YCIOBHE, BBISBIISTD
HEIOCTaIOIe WK U30BITOYHBIC TaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [JJIsi PEIICHUs, TMPOBOAUTH pacu€Tbhl U  OICHUBAThH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;
pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOLIH
$u3MYECKUX METOMOB, HCIOJIB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATH
IPOBEPSIEMOE NPEINOJOKEHUE, OLEHUBATh MPAaBWIBHOCTh MOPSAJIKA
IOPOBEJCHUS  UCCIEAOBAHUA, J€JaTh  BBIBOJBI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOMIOICHUH U OIBITOB;

NPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(¢u3MYeCcKuX CBOMCTB Ted (M3ydeHHE BTOpPOTo 3akoHa HploTOHA, 3akoHa
COXpaHEHHUsl PHEPTUH, 3aBUCHUMOCTh TEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M XKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yUYeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB M300pa)XeHHsI MpeaMeTa B coOuparomiei
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB M3IYUYEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000py1I0BaHUs, OMUCHIBATh XOJ1 ONbITA U €r0 Pe3yJbTaThl, OPMYJINPOBATh
BBIBOJIBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTPEIeIIss
CpeHee 3HAa4YeHHE W3MepSAeMON BeIMYMHBl ((POKYCHOE paccTOsHUE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOp cmocoba H3MEPEHUS
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYHMH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBeTa OT yria MaJCHUs W yria MPEeIOoMJICHHs OT yriia
NaJicHNs): TIUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITELHO COOMpPATh
YCTaHOBKY, (UKCUPOBATh pE3yJIbTaThl MOJYYEHHOH 3aBUCHUMOCTH



bu3NYecKuX BETWYWH B BHUAEC TaONWI U TpadUKOB, AEJIaTh BBIBOJIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEeHUs (U3MYECKUX BEIUYUH (CpeaHsis
CKOPOCTh U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, yCKOPEHHUE
CBOOOJHOTO MAaJCHMsI, KECTKOCTb TMPY>KUHBI, KOIPDULIKUEHT TPEeHUs
CKOJIBKEHHS, MEXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TEPHUOJ]
KOJIe0aHUI MaTeMaTU4YeCKOro W NPYKMHHOTO MAasiTHUKOB, OITHYECKas
cuina coOuparomiedl JHUH3bI, PaAUOAKTUBHBIM  (OH): TIIAHUPOBATH
U3MEpPEHUsI, COOMpPATh HSKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOIHAThH
U3MEpPEHHUs, CIIeys] MPENNIOKEHHOW WHCTPYKIWHU, BBIYUCISATH 3HAYEHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MOTPEIIHOCTHA U3MEPEHN;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJETICH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JIy4, TOHKAas JTMH3a, JIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JO3MMETp, Kamepa BuiabCcoHa), HWCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3UYECKMX SBJIEHUH MW  HEOOXOAuMbIe (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTUIECKHIX MPOIIECCOB MPU
pelieHn  y4eOHO-TIPAaKTUYECKUX  3a]ad, ONTHYECKHUE CXEeMBbl s
MOCTPOEHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTH  TNPUMEPHl  (HAXOIWUTh  WH(OpPMAIMIO O  TPUMEpPax)
NPAKTHYECKOTO HWCHOJb30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMu U
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 37I0POBbhsI U COOTIOICHUST HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaIOIIEeH Cpe/ie;

OCYIIECTBJIATh TMOUCK uHPOpMamu (U3HUECKOTO COJEpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBINA 3a1poc, HaXOAUTh
MyTH OTpEeNICHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3alaHUN HAay4YHO-TIOMYJISAPHYIO
JAUTEepaTypy HU3HMUECKOro CoAepKaHusl, CIIPAaBOUYHbIC MaTEPHAIIBI, PECYPCHI
cetu MHTepHer, BiIajeTb MNpUEMaMHM KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMallMM U3 HECKOJbKHX HCTOYHUKOB (PU3UUYECKOTO COIECpIKaHUS,
nyOJMYHO MPEICTABIATh PE3YyIbTaThl IPOEKTHOW HIIA MCCIIEI0BATEIBCKON
NEATEIbHOCTH, MNpPH 3TOM TIPaMOTHO  HCHOJb30BATh  W3YYCHHBIN
HNOHATUMHBIN anmapaT H3y4yaeMoro pasjeia (U3MKU U CONPOBOXKIAThH
BBICTYIUICHHE MIpe3eHTaluel ¢ yd4€ToOM OCOOEHHOCTEW ayaUTOPHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
KoutpoJsbubie | JlaGopaTopHble
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAIOIIEro MIUpa
bubmnoreka LIOK
11 Pusnia - HayKa o Ipupoze 2 https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 PH3MUCCKHUE BETHIHHEI 2 1 https://m.edso0.ru/7f416194
. bubmnoreka LIOK
1.3 EcTtecTBeHHOHAYYHBIN METO/] TO3HAHUS 2 1 https://m.edsoo.ru/7fAL6194
Hroro o pazneny 6
Pa3nesn 2. [lepBonayajibHbIe CBe/IeHHs 0 CTPOCHHHU BellleCcTBa
bu6mmorexa [IOK
21 Crpoemme semecTsa 1 https://m.edso0.ru/7f416194
29 JIBr>KeHMEe ¥ B3aNMOJICHCTBHE YaCTHI] 2 1 bu6mmoreka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHbie COCTOSIHUSI BEIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOAelCTBHE TeJl
Bbu6nmmoreka [JOK
3.1 Mexanueckoe nBikenme 3 https://m.edso0.ru/7f416194
Bbu6nmuoreka [IOK
3.2 Muepus, macca, mi0THOCTS 4 1 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
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

3.3 Crna. Brpt cnn 14 https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBinenne TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnorexa [IOK
' TeJIaMHU, XXUIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
Bu6muoreka [JOK
4.2 Jlabnenue xukocTu > https://m.edso0.ru/7f416194
bubmnoreka LIOK
43 ATmocepnoe pasnenne 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a HA IOTPYKEHHOE 7 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nen 5. Pabora u MmomHOCTh. JHEprus
bu6mmorexa [IOK
51 Pabota u mommocTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocrsie Mexanm3mb! S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanmeckas suepris 4 https://m.edso0.ru/7f416194
Hroro nio pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBbIE
Ne Jlara
Tema ypoxa Konrpo JlaGopa nudpossbie IIpumeyanne
n/n U3ydeHusl
Bcero JIbHbIE TOpPHbIE o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypcsl
BBoansiit unctpykrax no Th. bubnuoreka [IOK
1 ®u3nka — Hayka o npupoje. SBneHus 1 02.09.2025 | https://m.edsoo.ru/ff09f72a
PUPOIBIL.
duznueckue sIBICHUSA: MEXaHUYECKHE , bu6nmmoreka [IOK
2 TEIJIOBBIE, JICKTPUYECKUE, MATHUTHBIE, 1 04.09.2025 | https://m.edsoo.ru/ff09f72a
CBETOBBIC ,3BYKOBBIE.
du3HYECKUE BETMYMHBI U UX Bu6mmorexa IIOK
3 09.09.2025 .
u3mepenne. duznyeckue npudoOpsI. 1 https://m.eds00.ru/ff09f72a
4 [TorpemHocTs U3MepeHuil. 1 11.09.2075 bubnuoreka [IOK
MexayHapoaHas CUCTEMA €IUHHILI. T https://m.edsoo.ru/ff09f72a
Mertoabl HAy4YHOTO bu6nmmoreka [IOK
no3HaHus. Onucanue pU3NIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUM C TOMOIIBIO MOJIEIIEH.
5 EcTecTBeHHO-HAYYHBIH METOJT 1 16.09.2075
MO3HAHUS: HAOII0ICHHE, TTOCTAaHOBKA
HAyYHOTO BOIPOCA, BBIIBMKCHHE
TUIO0TE3, 00bSICHEHNE HA0II01aeMOT0
SIBJICHHSL.
JlaGopatopHnas padora Nel
6 "OHpEI[eJ‘II;HI/IC ECHH JIeTI€HUS 1LIKaJIbI 1 1 18.09.2025 Eubmorexa TOK
" https://m.edsoo.ru/ff09fe0a
U3MEPUTEIIBHOTO TIprudopa’.
Ctpoenue BemecTBa. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE Bbubmmoreka IHOK
7 P P 1 23.09.2025

BCIIECTBA. ATOMBI T MOJICKYJIbI U UX
pa3MepeL.

https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
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JlaboparopHuas pabota Ne2 «Orenka

bu6mmoreka [IOK
8 HaMeTpa aToMa METOZOM PsiaoB ( ¢ 25.09.2025
A p plom patos ( https://m.edsoo.ru/ff0a013e
ucronb3oBanueM pororpadumn)y.
JIBmkeHue yactuil BemiecTBa. CBA3b
CKOPOCTH JIBH>KEHHSI YaCTHII C
temnepaTtypoi. bpoyHoBckoe bubnuoreka [IOK
9 30.09.2025 i
JBIOKEHUE, TP Py3us. https://m.edsoo.ru/ff0a013e
B3auMoaeiicTBUEe YacTHII BELLIECTBA:
MIPUTSKEHUE U OTTAJIKUBAHUE.
ArperatHbie COCTOSIHHS BEIIECTBA!
ra3oB, KUIKOCTEH U TBEPIBIX
(xpucramnyeckux) Ten. Bzaumocsssp bubnuoreka [IOK
10 o 02.10.2025 i
MEXy CBOMCTBAMU BEILIECTB B PA3HbBIX https://m.edsoo.ru/ff0a0378
arperaTHhIX COCTOSIHHUSIX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 P 07.10.2025 B.I/I6JII/IOT€Ka LHOK
BOJIBI. https://m.edsoo.ru/ff0a0378
MexaHn4eckoe JBH)XEHUE.
bu6nmmoreka [IOK
12 P 09.10.2025
ABHOMEPHOE U HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBIJKEHHUE.
Cxopoctb. EquHUIBI CKOPOCTH.
b K
13 Cpenusist CKOpOCTh TIPH 14.10.2025 nommoreka 11O
HEPaBHOMEPHOM JIBUJKCHHH. https://m.edsoo.ru/ff0a079c
Yckopenue.
bu6mmorexa [IOK
14 16.10.2025
Pacuer myTH u BpEMCHU JIBHKCHHUA, https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akoH UHEPIUH.
B3anmoneiicTBue e, Kak Npu4rHa bu6mmoreka [IOK
15 21.10.2025
W3MEHEHUS CKOPOCTU IBUKEHUE TEI. https://m.edsoo.ru/ff0a0c10
Macca — Mepa UHEpPTHOCTH Tell.
I1 .P
16 JIOTHOCTH BeliecTBa. Pacuer Maccel u 93.10.2025 bu6mmoreka [IOK

o0BeMa Telia o €ro MIOTHOCTH.

https://m.edsoo.ru/ff0a0fee
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JlaGopaTopHas pabora Ne3

17 «Onpeznenenue MI0THOCTH TBEPAOTO 06.11.2025
Tenay.
18 Pemenue 3a1ad no reme «I1oTHOCTH 11.11.2075 bu6mmoreka [IOK
BELIECTBAY. https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
N Bu6mmoreka [JOK
1 13.11.202
9 B3auMoJiecTBuUs Tei. Cuiia ynpyrocTu. 3 025 https://m.edsoo.ru/ff0a0fee
3akoH ['yka.
Jlaboparopnas paboraNed «3yuenue
20 3aBUCUMOCTH PACTSKECHUS 18.11.2075 bubmuotexa [JOK
(medopmarivn) NpyKUHBI OT o https://m.edsoo.ru/ff0al778
IIPUJIOKEHHOHN CUIIBD».
bubmuorexa [JOK
21 SBnenue Tarorenus. Cuia TSHKECTH. 20.11.2025 https://m.edsoo.ru/ff0al502
CBs13b MEXy CHIION TAXKECTU U MACCOU
bubmuorexa [JOK
22 tena. Pemenue 3anau no teme «Cuna 25.11.2025
8 https://m.edsoo.ru/ff0al778
TSKECTH.
Cuna TspKeCTH Ha IpYTUX IUIaHeTax. bubnnorexa [IOK
23 27.11.2025
Du3nyecKue XapaKTePUCTUKH IUIAHET. https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 2.12.202
Msmepenne cuit. Jlunamometp. 0 02> https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 . . 04.12.2025
Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxxeHue 1ByX CUJI, HallpaBJICHHBIX 110
’ bu6mmorexa [IOK
26 i . i 09.12.2025
SEJII{OH mpsAMOH. PasHOACHCTBYIOMIAS https://m.edsoo.ru/ff0ala70
27 Pemenue Eaglaq 10 TeMe 11.12.2025
«PaBHOACHCTBYIOIIAS CHIT.
28 Cuna tpenus u e€ Buasl. TpeHue B 16.12.2025 bubmmoreka [LIOK
IIPUPOJIE U TEXHHKE. https://m.edsoo.ru/ff0alb9c
o5. «U1
29 JlaGopaTtopnast pabotaNe5. «M3ydenue 18.12.2025 bubmuoteka [IOK

3aBUCHMOCTHU CUJIbI TPCHUS CKOJIBKCHUS

https://m.edsoo.ru/ff0alcc8
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OT CWJIBI JABJICHUSA U XapaKTepa
COIIpUKACAOIUXCA HOBCpXHOCTef/'I».

Pemenue 3a1a4 Ha onpeieicHUE

Bu6mmoreka [IOK

30 PaBHOAECHCTBYIOIIEH CUJIBI. 23.12.2025 https://m.edsoo.ru/ff0ala70
Penrenue 3amau mo teme «Bec Tena. BuG LIOK

31 I'paduueckoe n3zodpaxkenue cui. CUIIBL. 25.12.2025 UDJTOTCKA
Pg BI(-ll)O,HeﬁCTBYIOHIaI:I D https://m.edsoo.ru/ff0alde0
Kontponbnas padora Nel mo teme:

30 «Mexannueckoe nBmkeHune. Macca, 30.12.2025
mw10THOCTh. Bec Tena. I'paduueckoe o
nzo0paxenue cui. CHIIb.

33 Hasnenne. CriocoObl yMEHBIICHUS U bubnuoreka [IOK
YBEJIUYECHUS JABJICHMUS. https://m.edsoo.ru/ff0a20a6

34 JlaBiieHue raza. 3aBUCMMOCTb JaBJICHUS bubmuorexa [JOK
ra3a ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
[Tepenada naBneHus TBEPIBIMHU TEIAMH,

35 JKUJIKOCTSIMM M TazaMHu. 3akoH [lackas. bubmorexa LOK

https://m.edsoo.ru/ff0a25b0
[THeBMaTHYECKHE MAIITUHEL.
JlaBneHue B )UIKOCTH U Ta3e,

36 BBI3BAHHOE A€M CTBUEM CHIIBI TSDKECTH. bu6mmoreka [IOK
3aBHCUMOCTbD JIaBJICHUS KUJIKOCTH OT https://m.edsoo.ru/ff0a2718
riyounsl. ['uapasinueckuii napamokxc.

37 Pemienne 3amad mo teme «/laBiaeHue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackams». https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 .

Coobmarommecs cocyae! https://m.edsoo.ru/ff0a2970

39 I'mapasnuyeckuii mpecc. B.H6HHOTeKa HOR

https://m.edsoo.ru/ff0a3136

40 ManowmeTtpsl. [TopiiHeBOH KU AKOCTHBIN bubmuoteka [IOK
Hacoc. https://m.edsoo.ru/ff0a2fc4

e ATtMmocdepa 3emMu U IPUYUHBI €€ bu6numoreka LIOK

CYILICCTBOBAHUA.

https://m.edsoo.ru/ff0a2da8
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bu6mmoreka [IOK

42 Bec Bo3myxa. AtmocdepHOe gaBiieHue. https://m.edsoo.ru/ff0azbsa
43 H3mepenne arMochepHOro JaBaeHHUS. bubnmoreka [JOK
Omneit Toppuuemniu. https://m.edsoo.ru/ff0a2fc4
44 Bapomerp-anepouns. Atmocheproe bub6nuoreka LIOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4
45 Pemrenne 3aga4 mmo reme " Bu6mmoreka [JOK
AtmocdepHoe naBieHue". https://m.edsoo.ru/ff0a2da8
SMCTBHE KUJIKOCTH U r'a3a Ha
46 forpymeﬂﬂoeﬂla HUX TeJl0. ApXxumenoBa bubmotexa [IOK
oA https://m.edsoo.ru/ff0a3276
47 Pemenne 3ana4 1o reme «ApxumenoBa bubnumoreka LIOK
cuyan. https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHast pabota Ne6
48 «OrnpeneneHre BITAIKUBAIOIICH CUJIBI, bu6mmoreka [IOK
JICUCTBYIOILEH HA TEJO, TOrPYKEHHOE B https://m.edsoo.ru/ff0a3514
KUIKOCTBY.
JlaGopaTtopHnast pabota Ne7
49 «MccnenoBanue 3aBUCMMOCTH Beca Tella bubmuorexa [JOK
B BOJIE OT 00beMa NOTPYKEHHON YacTu https://m.edsoo.ru/ff0a3a96
TeIay.
bu6mmoreka [IOK
50 Hnaanue Ten. https://m.edsoo.ru/ff0a3a96
51 BosznyxomnnaBaHue bu6maorexa IIOK
yX : https://m.edsoo.ru/ff0a3a96
Pemenne 3agau o Teme: «IlmaBanme Bu6 110K
52 cynoB. Bo3nyxomnaBanue. J{aBnenue - JoTeKa
TBEPABIX TEJ, )KUIAKOCTEU U ra30By. hitps://m.eds00.ru/ff0a3654
53 Mexannueckas padboTa. bubmmorexa [IOK

https://m.edsoo.ru/ff0a3f82
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IIpocTsie MexaHu3Mbl. Peryar.

bu6mmoreka [IOK

54 :

PaBHOBECHE CIT HA PHIUATE. https://m.edsoo.ru/ff0a3f82

55 [Ipomexyrounas arrecranus. Mrorosas
KOHTpOJIbHAs padoTa.

56 [TpocThie MeXaHU3MEL. Poryar. 5_1’16HH0T6K3 LIOK
PaBHOBeECHe CHJT Ha PHIUAre. https://m.edsoo.ru/ff0a3f82
KonTponbnas padora Ne2 o reme

o7 «/laBneHue TBEpIBIX TeN, KUAKOCTEH U
ra3oB»

[IpumeHeHue mpaBusia paBHOBECHS bubnuotexa [JOK

58 pblyara K 6J10Ky. MOMEHT CHJIBI. https://m.edsoo.ru/ff0a3f82
"30J10TO€ MPAaBUIIO MEXAHUKHU".

Poruaru B TexHuke, ObITY M IPUPOJIE.

59 Jlaboparopnas pabota Ne§ bu6nunoreka [IOK
«HMccnenoBanue yciaoBUI paBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara.

60 Pemenue 3amay no reme «Y cioBus bubnuoteka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro aeicTust

61 Mexanusma. Jlaboparopnas padora Ne9 bubnuoteka [IOK
«M3mepenne KIIJI HakiioHHON https://m.edsoo.ru/ff0a48a6
TJIOCKOCTH.

62 Penrenne 3amaua mo teMe "Padora, bu6mmorexa [IOK
MotrHocTh, KITI". https://m.edsoo.ru/ff0a4c48

63 Mexannueckas sHeprus. Kunetnaeckas bubnmnoreka [IOK
Y NIOTCHIUAJIbHAS YHEPTUU. https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUSI MEXaHUUYECKOI bu6numoreka [LIOK
SHEPTUU. https://m.edsoo.ru/ff0a4360

65 Pemenue 3a1a4 Ha mpUMEHEHHE TPABUII bu6mmoreka [IOK

paBHOBecHs pblyara 1 Ha pacuet KII/I.

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

66 Kontponbnas padora Ne3 o teme

«PaboTa 1 MOIIHOCTh. DHEPTHUS». 1
67 Pemenue 3ama4 mo remam Kypca 7 1 bubmuorexa [JOK
KJiacca. https://m.edsoo.ru/ff0a4ee6
68 [ToBTOpPHUTENEHO-0000IIAOIINN YPOK 11O 1 bubnuoreka [IOK
Kypcy 7 Kiacca. https://m.edsoo.ru/ff0a4ffe
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OEPA30BATEJILHOM ITPOIT'PAMMBI OCHOBHOTI'O

7 KJIACC

OBHIEI'O OBPA30OBAHUA

Kon
NPoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pa3nuyaTh SBJICHUS IO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JAHHOE (PU3UUECKOE SIBICHUE

13

pacrio3HaBaTh MpPOSBICHWE M3YYCHHBIX (U3UUECKUX SBICHHNA B
OKpY’KaloIlleM MHUpe, B TOM Yuciie (U3UYECKUe SIBICHUS B IPUPOE, IIPU
9TOM MEPEBOJAUTh NPAKTHUYECKYI0 3a1ady B Y4eOHYI0, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBNUYECKUX SABICHUN

14

OIMCHIBAThH N3YUYEHHBIE CBOMCTBA TEI U (PU3MUECKUE SBICHUS, UCTIONb3YS
¢usnyeckue BEJWYMHBI, IpPU ONUCAHUM NPABUIBHO TPaKTOBATh
(Gu3NYeCKU CMBICT HCIIOJIb3YeMbIX BEJIHYMH, MX O0003HAueHUS U
eIMHUIBl (PU3UYECKUX BEJIMYUH, HaXOIUTh (OPMYIIbI, CBS3bIBAIOIINE
JNaHHYI0 (PU3UYECKYI0 BEIUWYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOMTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUUH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHHUS U TIPOLECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBI, NpPU O3TOM JaBaTh CJIOBECHYIO
(hOopMyIHPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHYECKOE BBIPAKCHHE

1.6

OOBICHATh (PU3UUECKUE SBICHMS, MPOLECCHl M CBOMCTBA Tel, B TOM
yyclie U B KOHTEKCTE CUTyallUd MpPaKkTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATb IPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oO0BsicHeHHe U3 | — 2 JTOrMYecKUX 1aroB ¢ onopoit Ha 1 — 2 u3y4eHHbIX
CBOWCTBAa  (M3HMYECKMX  SBICHMH, (U3MUYECKHMX  3aKOHA WU
3aKOHOMEPHOCTH

1.7

peuiaTtb paC‘léTHHe 3aJa4ynu B 1 -2 ,Z[eI\/’ICTBI/ISI, HCIIOJIb3YA 3aKOHbI U
(I)OpMy.]'IBI, CBA3bIBAIOIIHEC (I)I/I3I/I‘-ICCKI/IG BCIIMYMHBI. HAa OCHOBEC aHajin3a
YCJIOBHUA  3aJadd  3allUCbIBATh  KPATKOC  YCJIIOBHE, IIOACTABIIATH
(bl/ISI/II-ICCKI/IC BCJIIMYHHEBI B (I)OpMYJ'ILI U pOBOAUTH paC‘-IéTBI, HaxXxoaAuThb
CIIPaBOYHBIC JaHHBIC, HGO6XO)II/IMBIC AJid peIICHHA 3aaad, OLCHUBATH
PCATUCTUIHOCTD HOHy‘lCHHOﬁ (I)I/IBI/I‘{CCKOI‘/’I BCIIMYHHBI

18

pacrno3HaBaTh MNPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MPH MOMOIIU
(GU3NYEeCKUX METO/J0B, B OINUCAaHUM HCCIEAOBAHUS  BBIICIATH
MIPOBEPSIEMOE MIPEATIONIOKEHUE (runoresy), pasinyaTh u
MHTEPIPETHUPOBATh MOTYUECHHBIH Pe3ylbTaT, HAXOAUTh OLUIMOKU B XOJIe
OIIbITA, ACJIATh BBIBOJEI ITO €I'0 PE3yjibTaTaM

1.9

MPOBOAUTHh OMBITHI MO HAOMIOJEHUI0 (U3UYECKUX SIBICHUN WU
(U3UYECKUX ~ CBOWCTB  TeII: dbopMyIupOBaTh  MPOBEPSIEMBIC
MPEANONIOKEeHHs,  cOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUsI, 3aIUCHIBATH XO/I OMBITa U (JOPMYIIUPOBATH BHIBOIBI




1.10

BBINIOJIHATH MpPsIMbIE HU3MEPEHHUSI C HCIOJIb30BAHUEM AaHaJOTOBBIX U
M(POBBIX MPUOOPOB, 3AMUCHIBATH TMOKA3aHHUS MPUOOPOB C YUETOM
3a/ITaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUI

111

MIPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (hM3NYECKON BETUYMHBI
OT ApPYrol ¢ HCIOIb30BAaHUEM MPSIMBIX HM3MEPEHUH, Y4acTBOBAaTb B
IUTAHUPOBAaHUM y4eOHOrO HCCIeNOBaHUsA, cOOMpaTh YCTaHOBKY U
BBINOJIHATh U3MEPEHUs, Cleaysl NPeJIOKEHHOMY IIaHy, (UKCHUpPOBATh
pe3yabTaThl MOTYYEHHOW 3aBHCHUMOCTH (DPU3MYECKHX BEIMYUH B BUJC
IIPEUIOKEHHBIX TaONUL U I'padUKOB, /1€1aTh BBIBOJBI 110 PE3ylbTaTaM
UCCIIEIOBAaHM

112

MPOBOJIUTh KOCBEHHbIE H3MEpeHHs] (DU3NYECKUX BEIMYUH, CIEAYs

MPEUIOKEHHOW MHCTPYKIMH: TPH BBIMOJIHEHUN HW3MEPEHUN coOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM
BEJIMYHHBI

1.13

coOuoiaTh  MpaBWiia TEXHUKM OE30MacHOCTH mOpu  pabote ¢
n1abopaTopHbIM 000pyIOBaHUEM

1.14

yKa3bIBaTh MPUHIMIbI I1€HCTBUA NPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh TMPUHIUIIBI JEHCTBHS M3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB € IIOMOILBIO UX ONUCAHUS, UCIIOJIb3YS 3HAHUSA O
CBOWCTBaX (PM3UYECKUX SBJICHUN M HEOOXOIMMBIE (PU3UUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTHU

1.15

OPUBOIUTE TPUMEPHl  (HAXOOUTh HWH(OpMALMIO O NpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHMU (DPU3NYECKUX 3HAHWN B TOBCEIHEBHOU
KHU3HU 1151 oOecriedeHus: 0€301MacHOCTH P 00palleHUH ¢ IpUOopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBBSI U COOIIOACHUS
HOPM 3KOJIOTHYECKOT0 MIOBEICHUS B OKpYXarolei cpene

1.16

OCYILIECTBISATH OTOOP MCTOYHUKOB MH(poOpManuu B cetu VHTepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUM M NYTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHHKOB
BBIENIATh HH(OpMaLMI0, KOTOpasl SBJISETCS NPOTUBOPEUMBOW WIIU
MOJKET OBITh HETOCTOBEPHON

1.17

WCIOJIb30BaTh NP BBIMOJIHEHUN YYEOHBIX 3aJaHUI HAYyYHOOMYISPHYIO
nuTepaTypy (U3UYECKOTO COJIEp)KaHMs, CIPABOYHBIE MaTepHUabl,
pecypcel cetu HHTepHer, BraieTe NpUEMAaMHU KOHCHEKTHUPOBAHUS
TEKCTa, Mpeodpa3oBaHusl HHPOPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B

JIPYTyIo

1.18

c03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMannu (U3NYECKOTO COJIEP)KaHuUs, B
TOM 4YHCIe NYyOJMYHO JenaTh KpaTKue COOOIIEHUs O pe3ysbTaTax
MPOEKTOB WJIM Yy4YEOHBIX HCCIENOBaHWM, MpPU OSTOM TIPaMOTHO
UCIOJb30BAaTh M3YYCHHBIM TOHATHHHBIN amnmapar Kypca (U3MKH,
COTIPOBOXAATh BBICTYIUJICHHE MTPE3EeHTAIeH

1.19

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAaHUMN pacHpeneisTh
0053aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJadyamH,
CIEIUTHh 32 BBINOJHEHUEM IUIAHA JEHCTBHM, aJEKBATHO OLIEHWBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh  TPYIIBI, BBICTPAUBAThH
KOMMYHHMKaTHBHOE B3aMMOJCHCTBHUE, YUUTBHIBAsi MHCHUE OKPYXKAIOLINX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon Kon
pasena N — IIpoBepsiemble 3JIeMEHTbI COACPKAHUS
®U3MKA U EE POJIb B IIO3BHAHUU OKPYXKAIOILIETO MHUPA
®uszuka — Hayka O Impupole. SBIeHus MNpPUPOBI.
11 duznyeckue  SABICHMS:  MEXaHUYECKHE,  TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Ouznyeckue  BeNUYMHBL.  M3MmepeHue  Qu3MUYECKUX
1.2 BenuuuH.  @usnyeckue  npubopsl.  IlorpemHocts
n3MepeHuil. Mex1yHapoHas cucTeMa €uHULL
EcrecTBeHHOHAY4HBI METOJl TO3HAHWA: HAOIIOICHUE,
1 13 IIOCTAaHOBKA HAyYHOI'O BONPOCA, BBIABUKEHUE TUIIOTE3,
' 9KCIIEPUMEHT [0 IPOBEpPKE TUIOTE3, OOBSICHEHHE
Ha0I10/1aeMOT0 SIBJICHUS
14 Onucanue GU3NUECKUX SIBICHUN C IIOMOILBIO MOJIENIEH
[IpakTuueckue paboOTHI:
N3mepenue pacCTOSHUN.
15 N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.
' Omnpenenenre pa3sMepoB MaJIbIX TEl.
N3mepenne temmeparypbl HpH MOMOIIM KUIKOCTHOTO
TEPMOMETPA U JTATYUKA TEMIIEPATYPHI
ITEPBOHAYAJIbHBIE CBEJAEHW A O CTPOEHWU BEIIECTBA
CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBHI.
21 OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEILIECTBA
JBuxxenue yactull BemecTBa. CBsA3b CKOPOCTH JBUIKEHUS
2.2 4acTUL] C TeMmIeparypold. bpoyHOBCkOoe IBHIKEHHE,
T dy3us
B3anMozeiicTBrE 4acTUIl BENIECTBA: IPUTSHKEHHUE U
2.3 OTTaJIKUBaHUE
ArperaTHble COCTOSHUSI BELIECTBa: CTPOEHHME TIa30B,
2 KUJOKOCTEH W TBEPABIX  (KPUCTAIUIMYECKUX)  TeJl.
2.4 B3auMocCBA3p MEXIy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX W HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTHdeckue paboTHI:
Onenka auameTpa aToMa  METOAOM  pAnoB  (c
26 Ucrnonb30BaHueM Gotorpaduit).
' OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.
OMnBITH MO OOHAPYKEHUIO IEHCTBUS CHUIJI MOJICKYIISIPHOTO
MPUTSDKEHUS
JIBVDKEHUE U B3AVMO/JIEMCTBUE TEJI
3 Mexanndeckoe JIBHOKEHHE. PaBHOMepHOE u
31 HEPAaBHOMEPHOE JIBUKECHHE




Ckopoctb. CpenHsii CKOPOCTb TP  HEPABHOMEPHOM
JBHKEHUU. Pacu€r myTu U BpEMEHH IBUKEHHUS

3.2

SIBnenue nHepuuu. 3aKoH UHepLUU. B3aumonelictBue Ten
3.3 KaK IIPUYMHA U3MEHEHUsI CKOPOCTH JIBMKEHUs Tenl. Macca
KaK Mepa MHEPTHOCTHU Tesa

IImorHOCTE BemecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM

34 MOJIEKYJI B €IUHMIIE 00bEMA BEILlECTBA
3.5 Cuia KaK XapakTEepUCTUKA B3aUMOJCICTBUS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuiibl ¢
3.6 IIOMOLIBIO JUHAMOMETPA

SIBnenue TAroTeHus U cuina TsbkecTd. Cuila TSKECTH Ha
3.7 Ipyrux miaHerax. Bec tena. HeBecomocts

Cuna tpenus. TpeHHE CKOJIBKEHUS U TPEHHE IOKOS.
38 Tpenue B IpUpoOAE U TEXHUKE
39 CnoxeHue cuil, HaNpPaBICHHBIX 110 OJHOW IPSMOM.

PaBHOnelicTBYIOIIIAsA CUIT

[TpakTrueckue padoOTHI:

OmnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JBIDKCHHS
(mapuka B KHOKOCTH, MOJEIU  DJIEKTPUYECKOTO
aBToMOOmWIA U Tak jJanee). OnpeneneHue cpeaHent
CKOPOCTH CKOJIBXKEHUS OpYyCKa WM IIapHKa 10 HAaKJIOHHOW
3.10 wiockoctu. OrmpeneneHne IUIOTHOCTH TBEPIOTO Tea.
OmBITEI, JAEMOHCTPHPYIOUIME 3aBHCUMOCTH PACTSKECHHS
(medopmariun) TPy KUHBI OT MPUIIOKEHHON CHITBI. OTIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  CHJIBI  TpPEHHS

CKOJIBJKEHUS OT BECa Tejla U XapaKTepa CONPUKACAOIINXCS
MIOBEPXHOCTEN

dusnuecKkue SABICHUS B MPUPOJE: NPUMEPHI ABUKCHUSA C
3.11 Pa3JINYHBIMU CKOPOCTSMHM B JKMBOUW M HEKMBOW NPUPOJIE,
JENCTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoiicTBa: TMHAMOMETP, HOJMIUITHUKY

JIABJIEHUE TBEPJIBIX TEJL, )KUJKOCTEH 1 TA30B

Hapnenue 1BEpAOro Tena. CrnocoObl yMEHbLIEHUS U

4.1 YBEIIMYEHUS TaBJICHUS

JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUs Ta3a 0T 00bEMa,
4.2 TeMIICPATyphI
43 [lepenaua naBneHus TBEPABIMM TEIAMH, KUAKOCTSIMHU U

razamu. 3akoH [Tackainsa. [THeBMaTnueckie MalIuHbI

3aBUCUMOCTh  JABJICHUS  KHUJIKOCTHU OT  TJyOWHBI.
4.4 IMaapocraTtuyeckuii mapagokc. CooOmaromuecss COCy/Ibl.
I'mapaBnuueckre MexaHU3MbI

AtMmocdepa 3emnn u atMocdepHoe aaBieHue. [IpuunHbl
CYIIECTBOBAHUS BO3AYNMIHONW 000m04kn 3emin. OmbIT

4.5
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO JaBICHHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

46 Nsmepenne armocheprnoro mamieHus. [Ipubopsl ms

M3MEpEHUs: aTMOC(EPHOTO JTABICHUS




4.7

JlelicTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
BrrtankuBatomas (apxuMeioBa) cuiia. 3akoH Apxumena

4.8

IInaBanue ten. BosgyxomnaBanue

49

[IpakTrueckue pabOTHI:

HccaenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 00béMa
NOTPYXEHHOW B JKUIKOCTb 4YacTu Tena. OrnpeneneHue
BBITAJIKUBAIOLICA  CHJIBI, JICHCTBYIONIIEH Ha  TeEJo,
NOTPYKEHHOE B KUAKOCTb. IIpoBepka HE3aBHCHUMOCTH
BBITAJIKUBAIOLICH CHJIbI, JCHCTBYIOIIEH Ha TEIO0 B
XKHUJKOCTH, OT Macchl Tena. ONBITHI, AEMOHCTPUPYIOIINE
3aBUCUMOCTDH BBITAJIKUBAIOIIEH CHJIbI, JIEUCTBYIOIICH Ha
TEJIO B KHUIAKOCTH, OT 00bEMa MOTPYKEHHON B JKHUJIKOCTH
YacTH TeJIa ¥ OT IJIOTHOCTHU XKUAKOCTH. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OIpeeTICHUE
€€ Tpy30110AbEMHOCTH

4.10

dusnuecKue SIBICHUS B IPUPOJIE: BIUSHIE aTMOC(HEpHOTO
JIaBJICHUsI Ha )KUBOI OpraHu3M, IUIaBaHUE pblO

411

TexHnuueckue ycTpoiicTBa: COOOIIAIOLIMECS COCYABI,
YCTPOICTBO  BOJONPOBOJA, THUAPABIMYECKHH  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBON Hacoc,
apeoMeTp

PABOTA, MOIIHOCTb, SHEPT'UA

5.1 Mexanunueckas paboTa
5.2 MexaHuueckas MOUTHOCTb
[IpocTble  MeXaHM3MBI:  pblyar, OJOK, HaKJIOHHAas
5.3 m1ockocTs. [IpaBuno paBHOBecHs ppluara
5.4 IIpumMeHeHMe npaBuila paBHOBECHUS pbluara K 0J0Ky
«3onotoe npaBusio» Mmexanuku. KoagunueHT nonesnoro
55 neicTBusl MexaHu3MoB. IIpocTele MeXaHU3MBI B OBITY U
TEXHUKE
5.6 [ToTennmanpHas SHEPTUN TeNa, TOAHATOTO Haa 3eMIIEH
5.7 Kunernueckas sneprust
[lonHas mexaHuyeckass SHeprus. 3aKOH HM3MEHEHHS U
58 COXPaHEHHS MEXaHUUYECKOH 3HEPTUn
[IpakTuueckue paboThI:
Omnpenenenue pabOThl CHIIBI TPEHHUS NPU PAaBHOMEPHOM
59 JIBUKEHUM TeJa 10 TOPU30HTAIbHOM TOBEPXHOCTH.
HccnenoBanue yciioBuil paBHOBecHs peluara. M3mepenue
KIIJI HakmoHHOM  mIocKocTH. M3ydeHwe  3akoHa
COXPAaHEHHUs MEXaHUUYECKOH 3HEPTUU
5.10 ®u3nyecKue IBJICHUS B IPUPOJIE: PHIYAard B TEJIE YEIOBEKA
TexHudeckue yCTpOMCTBA: pblyar, IOJABHWKHBIA U
511 HETOJBI)KHBIA OJIOKM, HAKJIOHHAsl IJIOCKOCTb, MPOCTHIE

MEXaHHU3MBbI B OBITY




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGoBaHNS K IPeIMETHBIM pe3ybTaTaM 0a30B0ro
MPOBEPSIEMOro |YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
TpeGoBaHUsi | OCHOBHOIO 00u1ero o6pasoBanusi Ha ocHose PI'OC

[Tonumanue ponu GU3UKH B HAYYHOU KapTUHE MUPA; CPOPMUPOBAHHOCTD
0a30BbIX NPEACTABICHUNH O 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTH
SABIICHUA TPHUPOABI, O POJM OKCIEpUMEHTa B  (U3UKE, O
cucreMoobpasyroneil poinu (U3MKA B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHA, 00 IBOJIONMH (PU3HUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOM €CTeCTBEHHOHAYYHOI KapTHHE MHpPa, O BKJIa/le POCCUHCKUX U
3apyOexHbIX Y4YEHBIX-(QU3UKOB B PAa3BUTHUE HAayKHU, OOBSCHEHUE
IIPOLIECCOB OKPYKAIOLIET0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs 0 BUJAX MaTepuu (BELIECTBO U MOJIE), O IBMKEHUH KaK criocode
CYLIECTBOBAHMSI MAaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUM CTPOEHUS
BEIIECTBA, O (PM3NYECKOM CYIIHOCTHU SIBJICHUN NPUPOBI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IuyaTh
SIBJICHUS 110 OTNMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOe  (u3Mueckoe  sBJIEHUE;  yMEHHE
pacrio3HaBaTh IPOSBICHUE HU3YYCHHbIX (PU3MUYECKHX SBJICHUH B
OKpY’KaloIlleM MUPE, BBIJIENSS UX CYLIIECTBEHHbIE CBOWCTBA (TIPU3HAKK)

Biranenne ocHOBamMM MOHATHIHOTO aIIapara u CUMBOJIMYECKOTO S3bIKa
(U3MKM U KCIOJIb30BaHUE WX Ui pelIeHMs] Y4eOHbIX 3a7ay; yMEHHE
XapakTepu3oBaTh CBOWCTBA Teld, (U3NYECKHUE SBICHUS M MPOILECCHI,
UCIOJIb3YS (QyHIaMEHTAIbHbIE U SMIIMPUUECKHUE 3aKOHBI

YMeHue onuchIBaTh U3y4eHHBIE CBOWCTBA TeN U (U3MUYECKUE SBIICHHUS,
WCTIONB3YS HU3UUYECKUE BETUIMHBI

Brnagenne ocHOBaMHM METOJOB HAydyHOTO TO3HAHHUS C Y4ETOM
coOmro/ieHnsi TpaBWJl OE30MacHOrO TpyAa: HaOmoJeHue (HU3UIECKUX
SIBJIEHUM

YMEHHE CaMOCTOSTEIIFHO COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY H3
JaHHOTO Habopa 000PYAOBaHUS IO UHCTPYKIIUHU, OTICHIBAThH X0/ OMBITA
Y 3aITMCBIBATh €T0 Pe3yJbTaThl, (POPMYIUPOBATH BEIBOJIBI;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX M3MEpPEHUI (PU3NYECKUX BEIHYWH:
YMEHHE IUTAHUPOBATh  HW3MEPEHHS, CaMOCTOSTEIHLHO  COOMpATh
IKCIIEPUMEHTAIFHYI0 YCTAaHOBKY MO MHCTPYKIIMH, BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI W aHAJIM3WPOBATh TOJyYSHHBIC PE3yJIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;

MPOBEJICHUE  HECIOXKHBIX  DKCIEPUMEHTAIBHBIX  HCCIICIOBAaHUM;
CaMOCTOSITENILHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY U
MIPOBOINTH MCCIICOBAHNE 10 WHCTPYKIIUH, TIPEJICTABIISITh OTydeHHBIC
3aBUCHMOCTH (DU3MUECKUX BEJIMYMH B BHAE TaOMUIl U TpaduKOB,
VYHUTHIBaTh  IMOTPENIHOCTH, JIeNaTh  BBIBOJBI 10  pe3yJbTaTaM
WCCIICIOBAHMSI

[Tonnmanue XapaKTEPHBIX CBOMCTB (bu3rgecknx Mozelen
(MaTepuanibHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHUS




ra3oB, JKUAKOCTEH W TBEPABIX TeJ, IUIaHETapHas MOJENb aTroma,
HYKJIOHHAsi MOJIEIb aTOMHOIO sIapa) M YMEHUE MPUMEHSTh HMX IS
00BsICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue o0bSICHATh (PU3NUECKUE MPOLIECCH i CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyalluil MpPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABISATh HPUYMHHO-CIEJICTBEHHbIC CBSI3U W CTPOMTH
OOBSCHEHHE C ONOPOM Ha M3YYEHHBIC CBOICTBA (DM3UUECKHUX SBICHUM,
¢du3nvecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEITH

YMmenue pemarth pacuy€THele 3amaud (Ha 0Oase 2 — 3 ypaBHEHHIA),
UCTOJB3Ys 3aKOHBI U (JOPMYJIbI, CBS3bIBAIOIINE (DU3HUECKUE BEIUYHHBI,
B YAaCTHOCTH, 3allMCHIBaTh KpaTKOe YCIOBHE 3aJa4H, BBIIBIATH
HE/IOCTAIOIE JaHHbIe, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE
s e€ pelIeHUs, WCIIOJIb30BaTh CIIPAaBOYHBIC JaHHbBIC, MPOBOAUTH
pacu€Tbl W OLEHHWBATH PEATUCTHYHOCTH TIOJYYEHHOTO 3HAYCHUS
(U3MUECKOI BEIMUMHBI; YMEHHE OTPENENATh Pa3MEPHOCTh (PU3NIECKON
BEJIMYHMHBI, TOJIYYCHHOH MPH PEIICHUH 33]a91

YMeHue  XapakTepu3oBaTb  INPUHIUNBL  JCHCTBHS ~ TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, U IPOMBILIIEHHbBIX
TEXHOJIOTMYECKUX IIPOLIECCOB IO MX ONMCAHUIO, UCIIOIb3Ys 3HAHUA O
CBOWCTBaX (M3UYECKUX SBICHUH W HEOOXoauMmble (U3NYECKHE
3aKOHOMEPHOCTH

10

YMeHue UCIT0JIb30BaTh 3HAHUS O PU3NICCKUX SBICHUSIX B TIOBCETHEBHOM
JKU3HM U1 oOecrieueHusl 0€30MMacHOCTH TP OOpalieHUuu ¢ OBITOBBIMHU
MpuOOpaMHu U TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS U
COOIOAICHHSI HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPYKAIOIIEH Cpefe;
MOHMMAaHUE HEOOXOIUMOCTH TPUMECHCHHS JOCTIKEHUH QU3UKH U
TEXHOJIOTHH JIJIsl pallMOHAIBHOTO MIPUPOAONOIB30BAHUS

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TpPEACTaBICHUs HHMOpMaIK
(U3MYEeCKOro CcoJep’KaHWsl C HUCIOJb30BAaHUEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMI; yYMEHHUE OIIEHMBAaTh JOCTOBEPHOCTH
MOJy4YeHHOM uHpOpMallMd Ha OCHOBE HMEIOLMXCA 3HAHUH H
JIOTIOJTHUTEIbHBIX HICTOYHUKOB; YMEHHUE UCTOIb30BaTh IPU BHIIIOJHEHUH
y4eOHBIX 3aJlaHMil Hay4HO-TIOMYJSIPHYIO JIMTEpaTypy (PHU3UUECKOro
COJiep’KaHus, CIIpaBOYHbIE Marepuaibl, pecypcbl cetu HHTepHerT;
BJIaJieHHe 0a30BbIMU HaBbIKaMU MTpeoOpa3zoBaHus HH(POPMAIIUK U3 OJJHON
3HAKOBOW CHCTEMBl B JIpyI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMaLUU U3
HECKOJIbKUX UCTOYHHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D

11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 MEXAHWYECKUE ABJIEHUW
11 Mexanuueckoe JBHKeHUE. MarepuanpHas Touka. (Cucrema  oTcyéra.
"~ | OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKEHME. Cpennsis ckopocTs. Popmyna 1ms
1.2 | Berumcnenus cpeaueit ckopoctu: v = S/t
PaBHOMEpPHOE NPSMOIIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:
13 X)) =x,+vt
I'paguky 3aBUCUMOCTH OT BpPEMEHM MJIs MPOEKUUH CKOPOCTHU, MPOCKIUH
IepeMENICHUs, IIyTH, KOOPANHATHI IPU PABHOMEPHOM IPSIMOJIMHEWHOM JABHKEHUN
3aBUCHUMOCTh KOOPJMHATBHl Tejla OT BPEMEHHU B CIlydyae pPaBHOYCKOPEHHOI'O
IIPSIMOJIMHENHOTO JBUKCHHUS:
2
-Sx':r} =1'.|;|: *f_ax * £y
<
@opMynsl I NPOEKIUM IEPEMELICHUS, MPOCKIHUH CKOPOCTH M IPOECKIUU
YCKOPEHHMS IIPU PaBHOYCKOPEHHOM NPSAMOJIUHENHOM JIBUKCHUU:
2
14 5. () =y, -t+a, EX
U_\'('f) =Up, T4, 1,
a.(r)=canst,
UI.TL - UIIL zzarsx
I'padukm 3aBuCMMOCTH OT BpPEMEHU MJi NPOEKIHUHU YCKOPEHHS, MPOEKIHMH
CKOPOCTH, IIPOCKLUUU IMEpPEMELICHUs, KOOPAMHATHI IIPY PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBM)KCHUH
CBobonHoe najneHue. @opmysbl, ONMHUCHIBAIOLINE CBOOOJIHOE MaJIeHHUE Tejia Mo
15 BEPTHUKAIH (JBUKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3E€MIIH).
| I'papukn 3aBUCUMOCTH OT BPEMEHHU IS IPOEKIIUH YCKOPEHHSI, TPOEKIIUH CKOPOCTH
1 KOOPAMHATHI MPU CBOOOIHOM Ma/IeHUH TeJla M0 BEPTUKAIN
CKOpOCTh PaBHOMEPHOI'O JBHKEHHs Tela IO OKpyxkHocTH. Hampasienwne
CKOPOCTH.
dopmyna s BBIYHMCICHHUS] CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH U MEPHOJ
oOpaIeHus:
1.6
U= 2R
T
[lenTpocTpemuTenpsHoe  yckopeHue. HampasineHne LEHTPOCTPEMHTENBHOTO
yckopeHus. @opmyra sl BBIYUCICHUS YCKOPEHUS:




®dopmyna, cBSI3bIBaIONIAsl IEPUOJI U YACTOTY OOpaIlieHHs:

vt
T

1.7

Macca. ITnotHocTh BewecTBa. @opMysia aJIst BEIYUCICHHUS ITIOTHOCTH:
_m
V

1.8

Cuma — BCKTOpHad (1)I/I3I/ILICCKa$I BeanunHa. ClnoskeHue Cuil

1.9

SBnenune unepuuu. [lepoiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarnpaBieHHOCTh BEKTOPa YCKOPEHUS TeJla M BEKTOpa CUJIbI, JCHCTBYIOMIEH
Ha TeJo

111

B3aumoneiictue ten. Tperuii 3akoH HeroToHa:

Fy y=-F_,

112

TpeHI/IG IMOKOs U TPCHUC CKOJILXKCHUSA. d)opMyJIa JJI1 BBIYUCIICHHA MOYJISA CHJIbL
TPCHUA CKOJIbKCHUA:

FTP:M-N

1.13

Hedopmarus Tena. Yopyrue u Heymnpyrue aedopmanuu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

m, -m,
F=g. .1 2

R:
Cuna TsixecTH. Y CKOpeHHe CBOOOTHOTO Ta/ICHUS.
®dopmyra AJid BBIYUCIIEHUS CUITBI TSKECTH BOJIM3M MOBEpXHOCTH 3eMin: F =mg.
JIBumxenue mianet Bokpyr ConHua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs u nieperpysku

1.15

Nmmynse Tena — BeKTOpHas puznyueckas BeIMIHHa.
=mi

Nmnynbe cuctemsl Ten. M3menenne nmnyibca. IMmynbe crmbl

1.16

3akoH COXpPAaHCHUS UMITYJIbCA JJIA SaMKHYTOI\/’I CHUCTCMBI TCII:
p=nyUy +im, U, =const

PeaxTnBHOE IBIMKEHIE

1.17

Mexanunueckas pabota. @opmyiia 171l BHIYUCIEHUS paOOThl CUJIBL:

A=Fscosu

Mexannueckass MOIIIHOCTD:




n=4
r

Kunernueckas u noreHuuanpHas sHeprus. @opMyiia i1 BBIYMCICHHS
KUHETUYECKON DHEPIUU:

HE)E
E, =——
1.18 2 .
Teopema o0 kuHeTH4eckoi dHeprun. Popmyra Uit BBIYUCICHUS
MMOTEHIMAIbHON SHEPIUH TeJla, OJAHIATOrO
Haj 3eMIEn:
E,=mgh
Mexannyeckas SHeprus:
E=E;+E p
1.19 .
3aKOH COXpAaHEHMSI MEXaHUUYECKOU 3Heprun. Gopmyiia i 3aKoHa COXPaHEHUS
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MexaHMUECKON SHEPTUU IPU HAJIMYUU CUJIbI TPEHHUSL.
[IpocTeie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cuibl: M - FI.
VYcioBre paBHOBECHS pblyara:
M+M, +..=0
1.20 1 2
[TonBwxHbIN 1 HemoABMXHBIN O10ku. KITJ] mpocThIx MeXaHU3MOB,
n= Aﬂmes.ﬂaa
A‘S&I‘IH‘IBEEHH
JlaBiieHne TBEPAOTO TeNa.
®opmyia 1 BBIYUCIIEHUS AABJIEHUS TBEPIOTO Tena:
p- F
5
121 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTnyeckoe 1aBJIeHUE BHYTPH KHJIKOCTH.
dopmyia Ui BEIUNCICHMSI JaBICHNS BHYTPH KUAKOCTH:
P=P+Pu,
1.22 3akown [lackans. 'mapaBaundeckuii mpecc
3akoH Apxumena. dopmyna [Uisl ONpENENEHMs] BBITAIKUBAIOLIEH CHIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23 -
Fape =PEV
VYcnosue miaBanus Tena. [lnaBanne cyJj0B U BO3AyXOIIaBaHUE
Mexanuueckue KoyebaHus. AMIUIMTYAA, IMEPUOA M YacToTa KoJieOaHH.
194 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPUOJI KOJIeOaHU:




1.25

MaremaTuueckuii M TPYKUHHBIA MadaTHUKHU. [IpeBpanienue sHepruu mpu
KOJIeOaTeIbHOM JIBUIKEHUU

1.26

3aryxatomue konebanus. Beinyxaennblie konebanus. Pesonanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " IOIICPECYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI 1
CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

1.28

3ByK. ' pOMKOCTH M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'PAaHUIIE
nByX cpell. MH(dpa3ByK U yabTpa3ByK

1.29

Ilpakmuyeckue pabomvi

W3mepenune cpenHed IUIOTHOCTH BEILECTBA; ApXMMEIOBOM CHIIBI; JKECTKOCTH
IPYXUHBL, KO3()(UIMEHTAa TPEeHUs CKOJIbKEHHs; paOOThl CHUJIbI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOpPOCTH JBM)KEHHUS OpyckKa IO HAaKJIOHHOW IUIOCKOCTH;
YCKOpEHUs OpycKa MpH JIBUKEHUHU 10 HAKJIOHHOW IUIOCKOCTH; YaCTOThI U IepuoJia
KojeOaHUi MaTeMaTUYeCKOro MasTHHMKA; YacTOThl M Iepuoja KoJjebaHui
IPY>KUHHOTO MasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOLIETr0 Ha pblyar; paboThl CHIIBI
YIIPYTOCTH TIPH TOAbEME Ipy3a ¢ MOMOIIBIO HETIOABIKHOTO OJ0Ka; pabOThI CHITBI
YIPYTOCTH MPH MOABEME I'Py3a € MOMOLIbIO MOJABUXKHOTO 0JIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMENOBOM CHIIbI OT 00bEMa MOIrpyKEHHOU
YaCTH TeJla U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT
MAaccChl TeJIa; CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAJIBHOT'O IaBJIEHUS U OT poja
MIOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HUKAIOUIEH B TMpYXUHE, OT CTEHEHU
nedopmaluu MpyKUHBI, YCKOpPEHUs OpycKa OT yrila HakJIOHa HAmpaBIISIONICH;
nepuosia (4acToThl) KOJIEOAHWH HUTSIHOIO MasTHUKA OT JJUHBI HUTH; NEpPHOAA
KoJe0aHui MPYXKUHHOTO MasTHMKa OT MacChl Ipy3a U JKECTKOCTU MPYXKUHBI;
UCClIeIOBaHNE HE3aBUCUMOCTH NEePHOa KOJIeOaHU HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycioBus paBHOBECHUS pblyara

1.30

Qusuueckue A61eHUs 6 Npupooe: TIPUMEPHl JIBKEHUS C Pa3InYHBIMU
CKOPOCTSIMHM B JKMBOM U HEXUBOW NMPHUPOJAE, NEHCTBUE CUJIbI TPEHUSI B MIPUPOLIE U
TEXHUKE, PUIUBBI U OTJIUBHI, IBIKEeHHUE TuIaHeT COTHEUHOM CUCTEMBI, PEaKTHBHOE
JIBUKEHHE JKUBBIX OPTaHU3MOB, pbIUard B Telle YellOBeKa, BIUsIHIE aTMOC(HEPHOTO
JIABJICHUS HA KUBOW OpraHU3M, IIJIaBaHUE PHIO, BOCIIPUSATHE 3BYKOB JKUBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO
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Texnuueckue ycmpoticmea. CIUAJIOMETP, JAATUUKHU IOJOXKEHUS, PACCTOSHUA U
YCKOPEHHS, AUHAMOMETp, TMOJIIMIIHUKHA, PAKEThl, pblyar, TMOJBWKHBIA U
HCHOHBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTBh, IMPOCTBIC MCXAaHHU3MbI B 6I>ITy,
COOOIIAIONTUECS COCY/bI, YCTPOHCTBO BOJOINPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOM HACOC, apEOMETP, HXOJOT,
MCIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

TEIUVIOBBIE ABJIEHWA

2.1

OCHOBHBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KHUHETHUECKOH TEOpUU  CTPOCHHUS
BemecTBa. Mojienu TBEPIOTO, KUIKOTO W T'a3000pa3HOTO COCTOSIHHI BEIIECTBA.
Kpucrannuueckue u amopgHbIe Tena

2.2

JIBmkenue wyactun BemectBa. CBSA3b CKOPOCTH JBM)KEHUS YacTHIl C
Temneparypoil. bBpoyHoBckoe nBmxenue, muddys3us

2.3

CmaunBaHUE U KalmWJIIAPHBIC ABJICHUA

2.4

TennoBoe paciiipCHUC U CXKATUC

2.5

TennoBoe paBHOBECHE




Buytpennsis sneprus. Pabora u Temnonepenaya Kak crocoObl M3MEHEHHS

2.6 o
BHYTpPEHHEHN 3HEPIUU
2.7 Bunel Teruionepenaun: TEIIONPOBOAHOCTb, KOHBEKIINS, U3TyYEHUE
HarpeBanne u oxnaxaenue Tten. KommyectBo — Temorel. Y enbHast
TEIUIOEMKOCTb:
2.8
O=cm(t,—1)
3aKOH COXpaHEHMsI SHEPruU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOTO
0 g | Oamanca:
Q+0, +..=0
Hcnapenne u koHaeHcauus. V3MeHeHne BHYTpEHHEH SHEpPruMM B IHpoLecce
910 | HCUAPEHNA M KOHICHCALMH. Kunenne xuakoctu. VYjenbHas  Temiora
' napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3ayxa
[InaBnenne wu Kpucramzauusg. V3MeHeHHe BHYTPEHHEH »HHEpruu IpHu
IUIaBJIEHUU U KPUCTAJUIM3ALMU. Y IeJIbHAS TEIUIOTA IIJIaBJICHUS:
212 Q
m
213 BHyTpeHHsIs 5Heprys cCropaHus TOIUIMBA. Y A€TIbHAsI TEIIOTa CTOPAHMsI TOILIMBA:
1 q=Q/m
2.14 [Tpunuuns! paboTs! TeroBelx aBurareneit. KI1JI reroBoro nsuraresns
Ipaxmuueckue pabomoi
N3mepenue yaenpbHON TEMIO0EMKOCTH METAUIMYECKOTO LUINHAPA; KOJINYECTBA
TEIUIOTHI, MOJTY4YE€HHOI0 BOJAOH KOMHATHOW TeMIepaTypbl (PMKCHPOBAHHON Macchl,
B KOTOpPYIO OIYIIEH HarpeThli LWIMHIAP; KOJHWYECTBA TEIJIOTHI, OTAAHHOTO
2.15 | HarpeThIM LIMJIMHAPOM, TOCJIE OMYCKAaHUS €ro B BOJY KOMHAaTHOW TeMIIeparyphl;
OTHOCHUTENIbHOM BIAXXHOCTH BO3]lyXa; YJECJIbHON TEMJIOTHl IUIABJIECHUS JIbJA.
HccnenoBanne H3MEHEHMsI TEMIEPATypbl BOABI IPU PA3JINYHBIX YCIIOBUSX;
SIBJIGHUSI TEIJIOOOMEHA MpU CMENIMBAaHUM XOJOJHOW M TOpsiued BOJBI; Mpoliecca
UCTIapEHUS
Qusuueckue a61eHUs 8 npupoode: TIOBEPXHOCTHOE HATSIKEHUE U KalUJUISIPHBIE
2.16 | ABNEHUS B TPUPOJE, KPUCTAIUIBI B Mpupoie, usinydeHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KanWIISpbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAILIOB,
517 KHUJKOCTHBI TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
: JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, IBUTATeNlb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpuszanus Tei. /[Ba Buaa 3JIEKTpUUIECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH KyroHa
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onexkrpuueckoe none. HanpsoxkéHHocTh snexkTpudeckoro mnois. [IpuHinun
" | cyneprio3ulnu 3JIEKTPUUECKHX oJiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snexkrpruueckux 3apsaoB. [[eHCTBHE SIEKTPUYECKOrO IOJIA Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKN U TUANEKTPUKH




3.6

[TocTosHHBIN 51eKTpUYECKUi TOK. JIeHCTBUS eKTpruuecKkoro Toka. Cusa Toka.
Hampsoxenue.

I =q/t,U=Aq

3.7

9JI€KTpI/I‘l€CKOC COIIPOTUBJICHUC. yI[e.]'IBHOC OJICKTPHUYECKOE COIIPOTHUBIICHUEC!

R =pl/S

3.8

3akon OMa 151 yaacTka saekTpudeckoit nemu: | = U/R

3.9

HOCJ’IGI[OBEITCJ'IBHOC COCAMHCHNEC IIPOBOJHUKOB:

I, =I,. U=U,+U,. R=R +R,
Hapanneﬂbﬂoe COCAUHCHHUC NPOBOJHUKOB paBHOT'O COIPOTUBJICHUA:

U=U;I=1+I;R=22.
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Fl

CMelranHbIe COCOAMHCHUA ITPOBOAHUKOB

3.10

PaboTa u MmoutHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH Jxoyns — Jlenna:

O=I"-R-t

3.12

OneiT OpcTtena. MarHuTHOE 1OJ€ MPSAMOro MPOBOJHUKA C TOKOM. JIMHMU
MarHMTHON MHIYKLIUU

3.13

MarautHoe T1I0JIE TIOCTOSHHOTO MAarHuTa. B3auMoIencTBHE ITOCTOSHHBIX
MarHuTOB

3.14

Z[eﬁCTBHe MAaramMTHOTI'O I10JIA1 Ha IPOBOJHUK C TOKOM

3.15

OneiTel @apages. SABienue anekTpomaraHuTHOM nHAYKIKHU. [Ipasuio Jlenna

3.16

Ipaxmuueckue pabomoi

W3mepeHne  3IEKTPUYECKOTO  CONPOTUBIIEHHUS  PE3UCTOPAa;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHHKE
(pe3ucTopsbl, JaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH
CONMPOTHUBIIEHUS OT JJWHBI MPOBOAHHUKA, IJIOLIAAU €r0 MOMNEPEYHOTO CEYEHHS U
YAETBHOTO COPOTUBIICHHUSL.

[IpoBepka mpaBuia sl 3JIEKTPUUECKOTO HAMPSIKEHUS MPU MOCIEA0BATEIIbHOM
COCIMHCHUHN TPOBOJHHUKOB; TIpaBWIa JUIsl CHUJIBI JJIEKTPUYECKOTO TOKa TMpH
MapajuIeIbHOM COSMHEHUU TPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue AeneHUs 6 npupooe: SIEKTPUYECKUE SIBIEHHS B aTrMocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE Moiyie 3emiid, Aped( MOJI0COB,
POJIb MAarHUTHOTO TOJIS JUISl )KU3HU Ha 3eMJIE, TTOJIIPHOE CUSHUE

3.18

Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
HarpeBaTelIbHbIe JIEKTPONPUOOPHI (IPUMEPHI), AEKTPHUUECKUE MTPEAOXPAHUTEIH,
AJNEKTPOMArHuT, JIEKTPOJABUTATEIb MOCTOSIHHOTO TOKa, F€HEpaTOp MOCTOSIHHOTO
TOKa

3.19

3JIGKTpOMaFHI/ITHLIC poiHEel. [IIkana OJICKTPOMArHMuTHBIX BOJIH

3.20

JlydueBas mozenb cBeta. [IpsaMonnHerHOe paclpoCTpaHEHHE CBETA

3.21

3akoH oTpaxkeHus cBerta. [limockoe 3epkaino




3.22

IIpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucniepcus cBeta
JIunza. Xop nyyeit B iuH3e. POKYCHOE pacCTOAHUE JIMH3BL. ONTHYECKas cuia
3.24 ‘D=
munsel: D = 1/F
3.25 I'na3 xak onTryeckas cuctema. Onrudeckue mprudopsI

Ipaxmuueckue pabomoi

W3mepenne onTudeckoil cuibl cOOMparoiel JHH3bI; (POKYCHOTO PAacCTOSHUS
coOuparolei JIMH3bI (110 CBOMCTBY PaBEeHCTBA Pa3MEPOB MIpeIMeTa U H300paskeHus,
KOrJa IpeIMeT pacIojio’keH B JBOWHOM (DOKyce), TOKas3aTeist MpeIoMIICHHUs

3.26 | crekia.

HccnenoBanme  CBOWCTBA  HM300paKEHHS, IOJYYEHHOTO C  MOMOIIBIO
coOuparolen JTUH3bI; U3MEHEHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3,
3aBHCUMOCTH yTJIa MPEIOMJIICHHUS CBETOBOTO Jiyya OT YIJla MaJCHUS HA TPAHUIE
«BO3JyX — CTEKIJIO»

Qusuueckue saeneHus 6 npupooe: 3atmenus ConHua u JlyHbl, nBera Tedn,

3.27 ONTUYECKHUE SBJICHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKHM, IEPUCKOIN, QoToanmapar, ONTUYECKHE
CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
PagunoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbda-u Oeta-
41 pacmaza
4.2 OmnsiTel Pezepdopaa o paccessauro anbda-vactui. [Inmanerapaas Moaens aToma
4.3 CocraB aromMHOTO siipa. M30Tormsr
4.4 [Tepuon monypacnana aTOMHBIX sLIEP
4.5 SnepHble peakny. 3aKOHbBI COXPaHEHMSI 3apsJ0BOIO U MAaCCOBOT'O YUCE
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHbI paJAMOaKTUBHBIN (OH,
4.6 | KOCMUYECKHE JIyUH, PaJMOAKTUBHOE U3Ty4eHUE IPUPOJHBIX MUHEPAJIOB, IEHCTBHE
PaIMOAKTUBHBIX M3JIyYE€HUI Ha OPTaHU3M YeIOBEKa
47 Texnuyeckue ycmpoticmea: CIeKTPOCKOII, MHAUBHUIYalIbHBIM TO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpPHad SOHEPreTUuKa




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 7 knace/ [epoimkun A.B., O61ecTBO ¢ OrpaHUYEeHHOI
0TBEeTCTBEHHOCTHIO «[[PODA»; AkiinonepHoe ob1mectBo «M3naTenbeTBo
«IIpocsemienue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1 IMeprimkun A.B., I'ytauk E.M. ®usuka. 7 kinacc. — M.: Jlpoda, 2021

2 ®usuka. Tectol. 7 kiacc (aBropsl: H. K. Xannanos, T. A. Xannanosa).

3 ®usuka. CamocToATEIbHBIE M KOHTPOJIbHBIE paboThl. 7 Kitacc (aBTOphI: A. E.
Mapom, E. A. Mapon), poda, 2021

4 duzuka. lunaktudyeckue Mmatepuansl. 7 kiaacc (aBtopsl: A. E. Mapon, E. A.
Mapon). — M.: lIpoda, 2021

5 ®usuka. Jluarnoctuueckue padoTsl. 7 kiace (aBropsl: B. B. [llaxmarosa, O. P.
[edep). — M.: Ipoda, 2021

6 ®uzuka. CoopHUK BOMPOCOB U 3a7a4. 7 kiacc (aBTopsl: A. E. Mapomn, E. A.
Mapomn, C. B. Ilo3ouc kuii). — M.: [lpoda, 2021

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/

LearningApps.org
https://learningapps.org/index.php?overview s= category=0t


http://school-collection.edu.ru/
http://elkin52.narod.ru/
http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/
http://www.fizika.ru/
http://www.all-fizika.com/
http://physics03.narod.ru/
https://learningapps.org/index.php?overview
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