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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHUN U TpeOoBaHMI K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus ydeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alli0 HU3yYCHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamMme no (u3MKe y4YUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TakKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yUYaroIINXCS.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MNOMOIIM YUYUTEIO B CO3/IaHUU paboyell MporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABISAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHHH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
o0Opa3Ipl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIICIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYUYCHUA BBIBOJOBY.

[lenn wu3yueHuss (PU3MKKM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUsA
OIlpeNesieHbl B KOHIEMNIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzanmusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHHs OOYyYarolMXCsi K HaydYHOMY
U3yYCHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa H3y4eHUs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMupoBaHHE TPEACTABICHUNA O POJHM (U3UKHU U1l PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCUOHANIBHON JeATENbHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpamMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX pACUYETHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buzngecKux MOJIETIEH, TBOPUYECKUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOIATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
JabopatopHble  pabOTBl W AKCIEPUMEHTANIbHbIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaIuenn (PU3NIECKOTO COACpKaHUs,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepamu IpodheCCHOHATIEHON ESITSILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKON HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (u3HKe nepeueHb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO K3aMeHa 10 (U3UKe.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue Quznueckux BelUyuH. DPuznyueckue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeNen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPsl U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmnpenesieHHe EHBI IeJICHUS IIKaIbl K3MEPUTEIIBLHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH IMOJETA
[IapuKa, MymEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJIbIlle BHICOTA
MycKa.

IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue dYacTuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Teil. B3anMocCBs3b MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh NPU HEPAaBHOMEPHOM JABMKEHHH. PacdeT myTu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneiicTBue Tesl Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CHUJia
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeicTBytomas cuii. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUECKOTo JIBHXKEHUS TeNa.
2. U3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaGmronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MTPHU B3aUMOJEUCTBUH TET.
5. CpaBHeHHME Macc IO B3aUMOJICHCTBUIO TEI.
6. CnoxeHue cujl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa IO
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (nedopMariuin)
MPYKUHBI OT MIPUIIOKEHHOM CHUITBI.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

/laBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUS ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemmepaTrypbl. llepemaua paBneHus
TBEPJBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTuueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUIaBaHUsI TEJI: TIJIABAHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TEJIa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIAKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N
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PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHs pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510To€



npaBuiio» mexanuku. Koaddurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHN3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpallieHre OTHOTO BHUIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
HDHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXaHUUYECKON SHEPTHUH.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEILIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U coBepiieHne padoThl. Buabl Terionepeaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BnaxnHocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruM Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEMIOTHI MIJIaBICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzanms Ten. J[Ba poia 3JEKTpHUYECKUX 3apsioB. B3aummopaeincrtaue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JICH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locneqoBarenbHoe U MapalIeIbHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJeKTpUYecKoro Toka. 3akoH J[[xoymns—JleHua.
DneKkTpudecKre Uenu U MOTPeOUTENN dJIEKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM W €ro 3HauyeHHWe I KU3HH Ha 3emie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM MHAYKUuH. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pasps.
. U3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.

L 0 N o Uk wN R
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Omneitel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIrO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNM IIPU  IIOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3/ielICHUN.

HccnenoBanre neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYILKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHpoBaHue 1 n3y4eHHe padOThl AIEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JaBwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe naBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHLIMO CynepnO3uIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEaKTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPrus cxxaTol NpykuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCUETA.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUAKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmonenne MexaHu4eckux siBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKY.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus FHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKOW SHEPTUH NPU ABMKEHUHU Tea MO IEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU O3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuireHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI PHU PABHOMEPHOM JIBHXKCHHH TeJIa 110
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBUYKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

MexaHuuyecKkHe K01e0aHus U BOJHDI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koieOaHus.  BbeiHykneHHble — konebaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBONCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHa. OTpaxkeHue 3Byka. WH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmionenue koneGaHUil Tesl MOA AEUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.
PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUHN PE30HAHC.

I L

Jlabopamopuvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M Tepuojia KojeOaHWM MaTeMaTu4ecKoro
MasiTHUKA.

2. OnpexeneHue 4acTOThI U Mepuoa KojaebaHui MpyKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIeOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MacChl IPpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.
DJIEKTPOMATHUTHOE 110JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomMieHus cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop gydeit B mua3e. OnTHueckas cucteMa (hoToarmnapara, MUKPOCKOTIA
u Teneckomna. ['na3 kak ontuuyeckasl cucrema. bam3opykocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssMOIMHEWHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuntun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N Uk W E

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUS CBETOBOTO Jiyya OT YIUia
najeHusl.

2. M3yueHue xapakTEepUCTHK M300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrJjia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIbI coOuparoien
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



KBanToBbI€ fiBJICHUS.

OmnbiTel Pesepdopaa u mnanerapHas mozens aroma. Mojaenb aroma bopa.
Hcnyckanune u nornioueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaamoakTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJ0BOTO M MACCOBOTO YHCEIN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3jIMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHHs OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHNS TPEAMETHOTO COACPKAHUSA U OTbITA ACSITEIBHOCTH, MPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3MKe NIl 00ydyaromuxcs, BBIOPABIIMX ITOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, ¢opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUECKHE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AEATEIBHOCTHBIN XapaKkTep JaHHOTO pa3zeia peaanu3yeTcs 3a
CU€T TOTrO, YTO OOYUAIOUINECs BBIOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM Ipejiaraercs:



HAa OCHOBE TOJYYCHHBIX 3HAHUN pacro3HaBaTb W HAYYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TIOBCETHEBHOM KU3HMU;

WCITOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUSCKUX SIBJICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSICHATH HAYYHBIC OCHOBHI HanOoJiee BaXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAIHHOE
UcClIeIoBaHue 000O0IIaroero xapakrepa. Moayib 3aBEpIIaeTCs MPOBEICHUEM
JTUArHOCTUYECKON M OIICHOYHOM pabOoTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKM HA YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ACTETUYECKUX KAadyeCTB (PU3NYECKOW HAyKU: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHMM, BAXKHEHMIIEN COCTABJISIIOIIECH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBuil O€30MacHOr0 TIOBEJIEHHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0rH4€eCKOro0 BOCIIUTAHUSA:

e - OpPHEHTALMA HA TPUMEHEHUE (PU3NYECKUX 3HAHWUN I pelIeHUs 3a7ad B
o0JacTh OKpy’Karollel cpelbl, IUIAHUPOBAHUS IIOCTYNKOB W OLEHKH HX
BO3MO’KHBIX MOCIEACTBHUM JUIsl OKPYXKAIOLIEH cpebl;

e - OCO3HAHME IIOOATBHOIO XapaKTEpa AKOJIOTMYECKUX IMPOOJIEeM M MyTed X

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIICGHHE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHUYCCKYIO
JESITEILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSI, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHUPOBAHHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPO/JIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIyH Cpeny,
BO3MO’KHBIX INI00AJTBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3zoBble Jiornueckue aeicTBHuA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JIJIs
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PHU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Hamboiee
HOAXOJISIIETO C Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanmueii:

MPUMEHSTh Pa3IUYHBIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JNAHHBIX C YYETOM MPEUIOKEHHON YyueOHOM
dbuznyeckoii 3a1a4u;

aHANMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMble 3agadll  HECJIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1ab0opaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadyd W TOJJCp KaHHC
01arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TMPEICTABIATh PE3YAbTAThl BBIMOJHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BbIBATh JCHCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEHCTBUS C APYTUMH YWICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX IOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4uu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSITb ~ MPUYMHBI  JOCTHXKEHUS  (HEJOCTHIKEHUSI) Pe3yJIbTaTOB
NeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
($u3NYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYJIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MpPU3HaBaTh CBOE MPaBO HA OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

NHNPEAMETHBIE PE3YJIBTATBI



K xonIy oOyuenus B 7 KJjacce nMpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHUYECKHE  SIBJICHMUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAaeKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHUs (qudQy3usi, TEIIOBOE ABMKCHHE YacTHIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEN € 3aKPEIUIEHHOM OCHIO
BpalleHUsl, Iepeada JaBJIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMUX JAaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOoC(epHOTro JTaBJICHUsS Ha >KMBOM OpraHHW3M, IUIaBaHUE PbIO, pblyard B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
bu3nyecKkre BeIUIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIIbHASL JHEPIHs), NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYEeCKUit CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €UHUIIbI
(GU3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TIpaPuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIIO paBHOBecHs pbluara (0Ji0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, HMCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ad, OLICHUBATh PEATUCTUYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTESY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaxXOJAWTh OLIMOKHA B XOJE OIbITa, JEJaTh BBIBOABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3HYEeCKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OmbITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
JIpYroil C HCIOJB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO IBMKYILIETOCA TENA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUJE



MPEIOKCHHBIX TaOMUIlT W TpaduKOB, AeNaTh BBHIBOJABI O pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KOd()(PUIMEHT TMONEe3HOrO0  JIEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOH Ha WX OMHCAaHHA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOMMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpPUMEpPHl  (HAXOOWTh  HWHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIOIEH Cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
IUTEPATYypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJuYHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, IPU 3TOM TPaMOTHO HMCIOJB30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (QU3HKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHECHUEM IIJIJaHA JICHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsisl, AIEKTPUUECKOE I0JIE, TPOBOIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W C)KATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJCHCAllUs, IJIaBICHHUE, KpUCTaIM3auus (OTBEpJEBaHUE), KUIICHUE,
TerIonepeaaya (TETIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3AUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHBIE SBICHUS B IPUPOJAE,
KpUcCTauibl B mpupoe, usiydeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noa0COB, pOJIb MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKK) (PUINYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHyTPEHHSSI SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHasg TEIIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIJioTa MapooOpa3oBaHuUsl, YJeNbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MalIMHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa, JJIEKTPUUECKH 3aps/l, cruja
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS U €IUHULIBI (PU3NYECKUX BEIINYUH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOLIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHUS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa J1J1sl yJacTKa Lenu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MATEMATUUECKOE BHIPAKECHHE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYECKUX
[1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOpPMYIIBI,
HEeoOXoauMble JUisi €€ pernieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(bU3MYECKUX METOJOB, HCIOJb3Yys OMHCAHUE WCCIEIOBAHUSA, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WIH
(bu3MYECKUX CBOMCTB Tell (KamWJUISPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa W3JIydarollel (MOrjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
iowaa €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJEUCTBHE
AIEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIe MPEATONIOKEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO CONPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOIO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CJenys MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTaTAM HCCIIEA0BAHNS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMNJIOKEHHON WHCTPYKLUUH, U
BBIYHCIIATh 3HAUEHHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opyTI0BaHUEM;

XapaKTepu30BaTh MPUHUUINBI JACUCTBUS HU3YYEHHBIX NIpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATE]b BHYTPEHHETO CrOpaHUs,
AJEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKMX 3HAHUW B TIOBCEJIHEBHOM



XKU3HU JJi obecriedeHusi 0€30MacHOCTU MpH oOpalieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

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

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
0o0oOmiass uHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESITENBHOCTH, IPY 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJANTH 3a BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, NedopManus
(ynpyrasi, mjgacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEPErpy3KH, LUEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, TH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbl UCIyCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (pPAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJIEHUE TEJl, PABHOMEPHOE JIBH)KEHHE 110 OKPY’KHOCTH, B3aUMOJCHCTBUE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHUE, OTpaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHUE OEJIOro CBETA B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SABICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETAa TeE7,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJMOAKTHBHBIX H3Iy4EHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpEelHsSsI M MIHOBEHHAs CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YINPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMHUCAHUHU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsII0BOIO U MaCCOBOTO YHCET
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBhIBAaTh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJNB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOJTYYSHHOTO 3HAYCHHS (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(¢u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NPy KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHOE PacCpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BeIMYMHbI ((POKYCHOE paccTosiHHe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBW)XCHHHM O€3 HadallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IMOJYyYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOIMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTb MPYKUHBI, KOIPPUIUEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHO]
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYCHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPHU3HAKKM HM3YyYEHHBIX (QHU3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsI JIMH3a, TUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO s11pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONHCAHHUA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHUcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUA U HEOOXOAUMbIE (PU3UUYECKHE
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHUN B MJIOCKOM 3€pKaJie U COOUpAroLeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 7151 obecriedueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpubopamu u
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 3I0POBbsI U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEJeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHM U IOTIOTHUTEIHHBIX UCTOUYHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOT0 COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HaunmeHoBaHMe pa3/e/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
1.1 ®du3suKa - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®u3nuecKue BeINYHHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTU
2.2 A A t 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Paznen 3. /IBukenne u B3auMoieiicTBrE TeJl
3.1 MexaHn4eckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuusi, Macca, IIIOTHOCTD 4 https://m.edsoo.ru/GXPU4MTSP
33 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMU TEJIAMH, KUIKOCTAMU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHne KUJIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
el e
4.4 a HCTBITI_ PKHIIKOCTH H rasa fa 7 3 https://m.edsoo.ru/NFE60OYSNK
MOTPYKEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
5.1 Pabota u momHoOCTh 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MEXaHU3MBI 1 https://m.eds00.ru/SO4ANQXKX9
5.3 MexaHnuueckasi SHeprust 1 https://m.eds00.ru/G30454EMT
Hroro no pasaeny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63 12

I[TPOT'PAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
OneKTpUYECKHE 3a . 3a e e
2.1 p K pS\IJIH)I PIUKCHHBL 7 1 https://m.edsoo.ru/R4AQORCTQ4
Teja U UX B3aUMOJIEHCTBHE
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABICHUSA 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHAYKIIHUS https://m.edsoo.ru/7QODSEL15
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon
HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabnsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
MexaHnu4eckoe ABUKEHUE U CIIOCOOBI
1.1 A 10 1 https://m.edso0.r/CEOGHRGTL
€ro ONUcaHus
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHus U BOJIHbBI
2.1 ‘ MexaHndeckue KojieOaHus https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHu4ecKkue BOJTHBL. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

aﬂeKTpOMaFHHTHOG IIOJIC 1

3.1 6 2 https://m.edsoo0.ru/DT98BSEY(
3JI€KTPOMArHUTHHIE BOJIHBI
Hroro mo pazaeny 6
Pa3nea 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBETa B CIIEKTP 3 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15




Paznen 5. KBanroBble siBJIeHUSA

n
5.1 CTHYCKAHUE H HOTIOMIERRE cheTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SAnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Paspen 6. IloBTopuTe1bHO-00001IA0IIUIT MOAY/Ib
I1
6.1 OBTOPCHHE 1 0600IICHHE COACPHKAHI 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xnacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
SIBieHUs IPUPOIBIL.
Ou3nyecKue sIBICHUS

MGXEIHI/I‘-ICCKI/IG, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

01.09.2026

03.09.2026

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/35YPBIWS5K

https://m.edsoo.ru/I16U53L6H

duznyeckue BEINYNHBI U UX
u3MepeHue

08.09.2026

https://m.edsoo.ru/6ZYFTFPA7

Ypoxk-uccienoBanue
"U3mepeHue Temmneparypsl npu
MTOMOLIH JKUJIKOCTHOT'O
TEPMOMETpA U AaTYUKa
TeMreparyps!"

10.09.2026

https://m.edsoo.ru/VOGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3Y4YatOT
MPUPOAY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanua. Onrcanne
(U3MYECKUX SIBICHUN C
IIOMOIIBIO MOJCIEH

15.09.2026

https://m.edsoo.ru/3LPP2HPX?2




VYpok-uccienoBanue
"[IpoBepka runoTe3sl:
JAIBHOCTH MOJIETA IIApUKA,
MYILIEHHOTO0 TOPU30HTAJIBHO,
TeM OOJIBIIIE, YEM OOJIBIIIE
BbICOTA ITycKa"

17.09.2026

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

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHHE BEIIeCTBA

Z[BI/I)KGHI/IC qaCTull BCIICCTBa

22.09.2026

24.09.2026

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccnenoanue «OMbIThI
10 HAOJIOAEHUIO TEIUIOBOIO
PaCIIUPEHHS Ta30BY

29.09.2026

https://m.edsoo.ru/FT87UNTLS

10

11

ArperaTHble COCTOSTHUS
BELIECTBA

B3aumocBs3p MexIy
CBOMCTBaMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSAHUAX U UX
aTOMHOMOJIEKYJISIPHEIM
ctpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUU BOJbI

01.10.2026

06.10.2026

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI48

12

13

MexaHuyeckoe ABUKECHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKECHHE

Cxopoctb. EnuHuiiel ckopoctu

08.10.2026

13.10.2026

https://m.edsoo.ru/3W6CCIHB 1

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

14

Pacuer nytu u BpemeHn
JBUKCHHUS

15.10.2026

https://m.edsoo.ru/PVHMNWAUA




15

16

17

Wuepius. 3akoH HHEPIUU.
BzaumopeiicTBue Ten Kak
MPUYMHA U3MEHEHHS CKOPOCTHU
JBYKCHMS TEI

IImotHOCTE BemiectBa. Pacuer
Macchl 1 00beMa TeJia Mo €ro
IUIOTHOCTU

JlaGoparopHnas pabota

«OHpeI[eJ'IeHI/Ie IIJIOTHOCTH
TBép,I[OFO TCIa»

20.10.2026

22.10.2026

05.11.2026

https://m.edsoo.ru/KX5510IBX

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

https://m.edsoo.ru/OH22PX7CX

18

Perenue 3agay no teme
"TlnotHOCTH BemecTna"

10.11.2026

https://m.eds00.ru/SODYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3anMoeiicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

JlaGopatopHnas pabora
«M3ydyeHue 3aBUCHMOCTH
pactspkenus (aedopmarivin)
MPY>KUHBI OT TIPUIIOKESHHON
CHIIBD»

SIBnenune Tarorenus. Cuia
TAXKCCTHU

CBs3b MEXKY CUIION TSKECTH U
maccoi Tena. Bec tena.
Pemenne 3agag no teme "Cuia
TsDKECTH"

12.11.2026

17.11.2026

19.11.2026

24.11.2026

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/SPZHPV1Y]J




23

24

Cuna TsKeCTH Ha Ipyrux
mwaderax. usnyeckue
XapaKTEPUCTUKH TUIAHET

N3amepenue cun. JJunamomerp

26.11.2026

01.12.2026

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

25

26

27

Bec Tena. HeBecoMmocTh

CiioxeHue IByX CHJI,
HaMpaBJICHHBIX MO OJTHOM
npsiMoi. PaBHOEHCTBYIOIIAS
cH

Pemrenne 3ama4d mo reme
"PaBHonelicTByrOIAas cui”

03.12.2026

08.12.2026

10.12.2026

https://m.edsoo.ru/UAO1ISQ8RE

https://m.edsoo0.ru/L6SNUZVZS

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B npupoze u
TEXHUKE

15.12.2026

https://m.edsoo.ru/TA1IEOSMMH

29

JlaboparopHnast pabota
«M3yueHne 3aBUCUMOCTH CUJIBI
TPEHUS CKOJIbXKEHHUS OT CHIIBI
JABJICHUS U XapaKTepa
CONPUKACAIOIINXCS
ITOBEPXHOCTEW»

17.12.2026

https://m.edsoo.ru/TAQP4B30A

30

Pemrenue 3agaq Ha
omnpeAeseHue
PaBHOJICMCTBYIONIEH CUIIBI

22.12.2026

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

31

Pemenne 3amay mo reMaM:
«Bec Tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIIbI»,
«PaBHOZIEMCTBYIOIIAS CUIT»

24.12.2026

https://m.edsoo.ru/TOV639RZF




32

KontposbHas pabota mo
TeMaM: «MexaHu4ecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Temay,
«['paduueckoe nzodpaxeHue
criy, «Cunb»

29.12.2026

https://m.edsoo.ru/PAROSWE4D

33

34

35

JNasaenue. CriocoObl
YMCHBIICHHUA U YBCIINYCHUA
JaBJICHHUS

JlaBieHune raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TEeMIIepaTypbl

Ilepenaua naBneHust TBEPALIMU
TeJlaMHM, KUJIKOCTSIMHU U
razamu. 3axoH Ilackamns

12.01.2027

14.01.2027

19.01.2027

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

https://m.edsoo.ru/544YMX9WR

https://m.eds00.ru/CG5POSNWO

36

I[aBJ'ICHI/Ie B XXUJKOCTH H T'a3c,
BBI3BAHHOC ﬂeﬁCTBHeM CHIJIbI
TAXKCCTU

21.01.2027

https://m.edsoo.ru/K7T1219UC

37

Perenue 3agay mo teme
«JlaBlIeHNE B KUJIKOCTH M Ta3e.
3akou [Tackamsy

26.01.2027

https://m.edsoo.ru/UHHC5SRB6W

38
39

Coobmarormumecs: cocy/sl

I'mppasnnueckwmii npece

28.01.2027
02.02.2027

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X21L.F396

40

41

Manomertpsl. [lopuaeBon
JKUJIKOCTHBIA HACOC
Atmocdepa 3emmn. [Tpuyannbt

CYyILLECTBOBAHUS BO3YLIHON
000704k 3eMin. 3aBUCUMOCTb

04.02.2027

09.02.2027

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

https://m.edsoo.ru/DRQ6ZPW 1M




42

aTMOC(l)epHOFO JaBJICHHUA OT
BBICOTHI HaZl YPOBHEM MOPA

Bec Bo3ayxa. ATmocdepHoe
JlaBJICHUE

11.02.2027

https://m.edsoo.ru/PYRNEDISY

43

44

45

46

N3mepenue atMochepHOTro
nasienus. Oneit Toppuuennu

3aBUCUMOCTB aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HA/I
YPOBHEM MOpPS
bapomerp-anepou.
ATMoOcdepHOe aBIeHHE Ha
Pa3IMYHBIX BBICOTaX

Pewmrenne 3amau o reme
"ATmocdepHoe naBieHue"

16.02.2027

18.02.2027

25.02.2027

02.03.2027

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

https://m.edsoo.ru/YWIFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1

47

48

49

JlelicTBue ®UIKOCTH U Ta3a HA
MIOTPY>KEHHOE B HUX TEIO.
ApxumenoBa cuia

JlaGopatopHnas pabora
«Onpenenenne
BBITAIKABAIOIIEH CHIIBI,
JEWCTBYIOILIEH Ha TEJO,
MOTPYKEHHOE B KHUJIKOCTh)»

JlaGopatopHnast paboTa 1o Teme
«HMccrnenoBanne 3aBUCUMOCTH
Beca Teja B BOJIE OT 00bEMa
MOTPY>KEHHOU B XKHUJKOCTh
4acTH Tena»

04.03.2027

09.03.2027

11.03.2027

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK?2

https://m.edsoo.ru/OUOBGKKSW

50

IInaBaHue Temn

16.03.2027

https://m.edsoo.ru/UMAE9Q10Y




51

JlaGopaTopHas pabota
"KoHcTpyupoBanue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
OmnpeeIIeHuE €€
rpy30noabEMHOCTH"

18.03.2027

https://m.edsoo.ru/BGOVBS63P

52

Pewrenue 3ampau no remam:
«IInaBanue cynos.
BosnyxornaBanue,
«/laBieHue TBEpABIX TET,
JKUIKOCTEHN U Ta30By

23.03.2027

https://m.edsoo.ru/R7VHLA600Q

53

54

Mexanuueckasi paborta

MortHocTts. EquHuiist
MOILIHOCTH

25.03.2027

06.04.2027

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

https://m.edsoo.ru/4UUXIHR 1X

55

56

57

58

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cwit Ha peruare

KonrtponbHas pabora no Teme
«/laBieHue TBEpABIX TE,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepodHas
paborta

PezepaHblii ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBieHue
TBEPABIX TEJI, KUIAKOCTEU U
ra3oB» / Beepoccuiickas
mpoBepoyHas padbora

08.04.2027

13.04.2027

15.04.2027

20.04.2027

https://m.edsoo.ru/GDB065558

https://m.edsoo0.ru/SYRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8




59

60

61

62

Pbruaru B TexHuKe, OBITY U
npupoje. JlaboparopHas
pabota «MccnenoBanue
YCIIOBHIA PABHOBECHS PhIUara

Permrenue 3agad mo reme
«Y cIIoBUs paBHOBECHUS
phIuara

Koaddurment nonesnoro
NEHCTBHUS MEXaHU3MA.
JlaGoparopHnas pabora
«3mepenue KII/[ nakinonHOM
TJIOCKOCTH

Pemrenue 3amau mo reme
"Pabora, momuocTh, KIT/T"

0.5

0.5

22.04.2027

27.04.2027

29.04.2027

04.05.2027

https://m.edsoo.ru/KR7VOIXUT

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

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

https://m.edsoo.ru/VESXBQLVS

63

Mexannyeckas SHEpIHusl.
Kunernueckas n
MIOTEHIMAIbHAS YHEPT U

06.05.2027

https://m.edsoo.ru/3HQE7HOYK

64

65

3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUU

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTaIbHOE
onpeeeHue N3MEHEHUS
KUHETHUYECKOH U
MMOTEHITUATBLHON SHEPTUH TIPH
CKaTBIBAaHUH TEJIa TI0
HAKJIOHHOM MJIOCKOCTH"

11.05.2027

13.05.2027

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

https://m.edsoo.ru/SM7E7YTZC

66

KonrponsHas pabora o Teme
«PaboTa 1 MOIIIHOCTE.
DHeprus»

18.05.2027

https://m.edsoo.ru/AECZ9T7EC




PesepBHbIit ypok. PaGora ¢
67 TEKCTaMH 10 TeMe
"Mexanuueckoe ABuxeHue"

PesepBHbIit ypok. Pabora ¢
68 TekcTaMH 110 TeMe "PaboTa.
MougHocts. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

20.05.2027

25.05.2027

https://m.edsoo.ru/MJIPGGSA3

https://m.edsoo.ru/XT2SMNZYM




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOJIOKCHUS
MOJIeKYHHpHO-KI/IHCTH‘ICCKOﬁ
TCOPHUU U UX OIILITHLIC
IMOATBCPIKACHU

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

02.09.2026

03.09.2026

DJIeKTpoHHbIe Hu(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U

ra3z000pa3HOro COCTOSTHUM
BEIIIEeCTBA

09.09.2026

https://m.edsoo.ru/HVW3IWMRAS

OObsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOro COCTOSTHUM
BelIeCTBa Ha OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpruun

10.09.2026

https://m.edsoo.ru/DJYTZQHS83

Kpucramnmueckue u
amop¢HbIe Tena

CMmayuBaHue u
KaWUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TennoBoe pacmvpenue u
CoKaTHe

16.09.2026

17.09.2026

23.09.2026

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

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

https://m.edsoo.ru/I3N30OKS8L




10

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpenusis sHeprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEH YHEPTUHU

Bunae! renonepenaun

24.09.2026

30.09.2026

01.10.2026

https://m.edsoo.ru/5SXSV6F15B

https://m.edsoo.ru/BBVCIOIMH6

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHuus
"ITpakTHueckoe
UCIIOJIb30BaHUE TETJIOBBIX
CBOIICTB BEILIECTB U
MaTepUajoB B LIEAX
sHeprocoepekeHus"

07.10.2026

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KonnuecTBo TEILIOTEL.
VY nenbpHas TEIUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oananca. TertooOMeH u
TEIIOBOE PABHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBICHUS
TETI000MeHa pu
CMEIIMBaHUH XOJIOAHOH U
ropsiuer BosI"

PacuyeT KoauyecTBa TEIIOTHL,
HEOOXOIMMOTI0 IS
HarpeBaHus Teja u
BBIACIISIEMOI'O UM HpI/I
OXJIAXKIECHUHU

08.10.2026

14.10.2026

15.10.2026

21.10.2026

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

https://m.edso0.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JTSMRA1APW




16

17

JlaGopaTopHnas pabota
"Onpeznenenue yaenabHOMU
TEIJIOEMKOCTH BemecTBa"

DHeprus TorMnBa. Y 1eabHast
TEIJIOTa CTOPAHMS

22.10.2026

05.11.2026

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

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

18

[InaBnenue u oTBEpAECBaHUE
KPUCTATIMYECKUX Tell.
VY nenpHas TEIOTa IJIaBICHUS

11.11.2026

https://m.edsoo.ru/JHESA1PJF

19

20

21

22

23

JlaGopaTtopHast pabota
"Onpenenenue yaeabHOU
TEIUIOTHI TIJIaBJICHHS JIbaa"

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunenwue. Y nenbHas Temiora
napooOpa3zoBaHUs U
KOHJIeHCAllUU. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT
aTMOC(epHOTO JTaBJICHUS

Bnaxnocts BO3ayXa.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHON
BIIQYKHOCTH Bo3ayxa"

Pemenue 3agaq Ha
ONPEIEIIEHUE BIIAJKHOCTH
BO3/yXa

12.11.2026

18.11.2026

19.11.2026

25.11.2026

26.11.2026

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneif. [lapoBas

02.12.2026

https://m.edsoo.ru/6BKWSWYG6




25

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

KIIJI TenmoBoro aBurareris.

TemoBsle ABUTaTEIN U
3aIUTa OKPYKAIOIICH CpeIb

03.12.2026

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHHUs U
HpeBpalleHUs DHEPTUH B
TETIOBBIX MTPOIIECcax

09.12.2026

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHON
pabore no teme "TermnoBbie
saBieHus. M3menenue
arperaTHbIX COCTOSIHUI
BerecTna"

10.12.2026

https://m.eds00.ru/9AQ53CC7C

28

KonTponbHas padora no teme
"TennoBble IBIICHUS.
W3meHenue arperaTHbIX
COCTOSTHHM BemecTna'

16.12.2026

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

29

30

31

DnekTpuzanus Tei. J[Ba pona
IEKTPUICCKUX 3aPsIOB

Ypok-uccnenoBanue
"DnexTpuzanus Tel
UHIYKLUEH U IIpU
CONIPUKOCHOBEHUH"
BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kyrnona

17.12.2026

23.12.2026

24.12.2026

https://m.edsoo.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE MOJIE.
HanpspbkeHHocTh
3JEKTPUYECKOTO MOJIA.

30.12.2026

https://m.edsoo.ru/N79CZGZ1J




33

[TpuHUIMI CyTIepHO3UINH
ANEKTPUYECKHUX TOJEN
Hocurenu snextTpuueckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CTpoeHue aToma

13.01.2027

https://m.edsoo.ru/AFOIKADMV

34

IIpOBOHUKY U TUATEKTPUKH.
3aKOH COXpaHEHUs
3JIEKTPUYECKOIO 3apsijia

14.01.2027

https://m.edsoo.ru/U8JR991PB

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
HCTOYHMKH 3TIEKTPUYECKOTO
TOKAa

JlercTBUA 2IIEKTPUYECKOTO
TOKa

Ypok-uccnenoBanue
"JlelcTBHE AIEKTPUIECKOTO
HOJIS1 Ha IPOBOJHUKH U
JTUDJIEKTPUKH"

20.01.2027

21.01.2027

27.01.2027

28.01.2027

https://m.eds0o0.ru/SXWWOSWJ5

https://m.edsoo.ru/IS 1IMP3J3M

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUI TOK B
MeTajuIax, XKUJAKOCTSIX U razax

03.02.2027

https://m.edsoo.ru/E4ACOOOYPF

40

41

DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "M3mepenue u
peryiaupoBaHue CHIIbI ToKa"

0.5

04.02.2027

10.02.2027

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI




42

43

44

45

46

47

48

DJeKTpUYeCKOoe HapsKEHHE.
Bonbr™merp. JIabopaTopHast
pabota "H3mepenue u
pEeryIupoBaHKe HAPSHKEHUS "

COHpOTI/IBJ'ICHI/IC IMPpOBOAHHKA.
Y,I[CJ'IBHOC COIMIPOTUBJICHHUE
B€IICCTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COTMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIAIN
MOTIEPEYHOTO CEUCHUS U
Martepuana"

3aBUCUMOCTDH CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma i
ydacTka Ienu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMTPOTUBIICHHUS
pe3ucTopa M HaNPSHKCHUS Ha
pesucrope”

[TocnenoBarensHOE N
NapajuIeIbHOE COEINHEHUS
IIPOBOJHMKOB

JlaboparopHas paboTa
"ITpoBepka npaBuiIa CI0KEHHUS
HaIpPSOKECHUH TIPU

0.5

11.02.2027

17.02.2027

18.02.2027

24.02.2027

25.02.2027

03.03.2027

04.03.2027

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUOSPC4G

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

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VOQ3VYPOTS8




49

50

10CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia 1J1s CUIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenne 3amau Ha
npyuMeHeHue 3akoHa Oma aJist
Pa3JIMYHOTO COCAMHEHUS
MIPOBOJHUKOB

10.03.2027

11.03.2027

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MoIIHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

17.03.2027

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

52

JlaGopaTtopHast pabota
"Omnpenenenne paboTs U
MOIIIHOCTH AJICKTPUIECKOTO
ToKa"

18.03.2027

https://m.edsoo.ru/VR92VE8IJHA

53

DIIEKTPUUECKHE IIETTH U
NOTPEOUTENH IEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMBIKaHHE

24.03.2027

https://m.edsoo.ru/1L3KZ2XI.M

54

55

[TocTosiHHBIE MATHUTHI, HX
B3aNMOJICHCTBHE
Ypok-uccnenoBanue
"N3y4yeHne nosiel NOCTOSTHHBIX
MarHuToB"

25.03.2027

07.04.2027

https://m.edsoo.ru/KL1ZHIKQF

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




56

57

58

MaruutHoe nojie. MarautHoe
oJjie 3eMJIU U €T0 3HAYECHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpruYECcKue 3apsiabl.
3apspKeHHBIE Tea U UX
B3aumoiericTBus. [locTosTHHBIN
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no Teme
"DIJIeKTpUYECKHE 3apsibl.
3apspKeHHBIE Tea U UX
B3aumojieicTBus. [locTosTHHBIN
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabora

08.04.2027

14.04.2027

15.04.2027

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH IO TEME
"TTocTOSTHHBIN ANEKTPUUYECKUI
ToK" / Beepoccuiickas
npoBepouHas paboTa

21.04.2027

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT Opcrena. MarHutHoe
I10JIE BJIEKTPUIECKOTO TOKA
MarauTHoO€e 1oJie KaTyIIKH C
TOKOM

22.04.2027

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydyeHue nencTBus

0.5

28.04.2027

https://m.edsoo.ru/KG8XDIUWD




62

MarHMTHOTrO MOJIS Ha
MPOBOJIHUK C TOKOM"

DIIeKTPOABUTATEIIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JICKTpOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JJaboparopHast
pabora "KoncTpyupoBanue u
U3y4eHue paboThl
aJeKTpoBUTraTes"

29.04.2027

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

63

64

65

66

67

Omnbiter @apazes. 3akoH
3H€KTp0MaFHHTHOﬁ HHAYKIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsl
HOJYYEHHUs IEKTPUIECKON
SHEpPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOM
pabote mo Teme
"DNeKTpUYECKUEe U MATHUTHBIE
saBieHNs"

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKNE U MAaTHUTHbIE
ABJICHUS"

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
siBieHus"”

05.05.2027

06.05.2027

12.05.2027

13.05.2027

19.05.2027

https://m.edsoo0.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

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




PesepHbIii ypok. Pabora ¢
68 TEKCTaMU II0 TEME
"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

20.05.2027

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JBUKCHUC.
MaTepI/IaJ'IBHaSI TOYKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

01.09.2026

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'0O IBUXKECHUS

02.09.2026

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIPsIMOJIMHEWHOE
JBUKECHUE

HepasHomepHoOe
IIPSIMOJIMHENHOE IBH)KEHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTh

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

07.09.2026

08.09.2026

09.09.2026

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CKOopoCTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

14.09.2026

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"OnpeneneHne yCKOpeHus Tea
TIPH PaBHOYCKOPEHHOM
JBHKCHHH 110 HAKIIOHHON
MJI0CKOCTH"

15.09.2026

https://m.edsoo.ru/1 KKINJFOS8




CB00OgHOE MaIeHHE TEIL.

8 16.09.2026 = https://m.edsoo.su/NMQA4GGEQ
Omnritel [Nannines
PaBHOMEpHOE ABMKEHUE TIO
OK "octH. [lepuos u yacrora

9 Py pu A 21.09.2026  https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeiHas u
YTJIOBasi CKOPOCTH

EHTPOCTPEMUTEIILHOE

10 Henrpoctp 22.09.2026 @ https://m.eds0o0.ru/OSLFGWFZY
yCKOpEHHUE
Ile i1 3axkoH Herorona.

11 DBBI 3AKOH HLIOTOH 23.09.2026  hitps://m.edsoo.ru/TADTURL3K
Bexkrop cuibr
Bropoii 3akon HeroToHa.

12 B 28.09.2026 = https://m.edsoo.ru/SA28NGVEV
PaBHogeiicTByIOIIAs cria
Tpertuit 3axoH HeroToHa.

13 PETHH 3AKOH HBIOTOH 29.09.2026  https://m.edsoo.ru/XPFYG64RM
Cynepno3uuus cui
Pemrenue 3agad Ha CHCHUEC

14 HICHHE 3a/att Ha NPHMEHCHH 30.09.2026  hitps://m.eds0o.r/ GEM2S4HK9
3axoHOB Hbrorona

15 Cuna ynpyroctu. 3akoH ['yka 05.10.2026  https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amau mo reme «Cuita

16 HHerH AT IO TeM i 06.10.2026 https://m.edsoo.ru/HML1AMNI12
YIIPYTOCTH
JlaGopatopHnas pabora

17 «OmnpeneneHne KECTKOCTH 07.10.2026 | https://m.edsoo.ru/T4PAJAFV1
TIPYKUHBDY

18 Cuna TpeHus 12.10.2026  https://m.edsoo.ru/B4WPRASI7
Pemenne 3amay mo reme «Cuita

19 a 13.10.2026 = https://m.edsoo.ru/PJDH2DCOT
TPCHUS
Jlaboparopnas pabota

20 "Onpenenenue ko3 duimeHTa 14.10.2026  https://m.edsoo.ru/C56RDSK X8

TPEHUS CKOJIbKEHUS"




21

22

23

24

Permrenue 3agad mo reme
"3axonsl HeroTona. Cuia

1

ynpyroctu. Cuia Tpenus'

Cuia TSHKeCTH U 3aKOH
BCEMHPHOT'O TATOTCHHUS.
YckopeHnue cBOOOIHOTO
magcHus

Ypok-koH(pepeHus
"JIBUKEHUE TEN BOKPYT
IPaBUTAIMOHHOTO IICHTPA
(Conueunas cucrema).
l'amakTuxn"

Pemenue 3amau nmo teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TATOTEHHS"

19.10.2026

20.10.2026

21.10.2026

09.11.2026

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.eds0o0.ru/VO2GVEYAT

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

10.11.2026

https://m.edsoo.ru/563XRG6ED

26

PaBHOBeCHE MaTepuaIbHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpauieHus. MOMEHT CHJIBI.
IlenTtp TsKECTH

11.11.2026

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepUaIbHOI
TOYKU. AOGCOIFOTHO TBEP0E
Teno. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIIEHHON OChIO
BpaleHusi. MOMEHT CUJIBL.
Ientp TsKECTH

16.11.2026

https://m.edsoo.ru/GAMQW4SLS




28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. LlenTp
TsoKecTH"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4yecKoe IBUKEHUE.
Bzanmoneiicrue ten"

KonTponbhas pabota no teme

"MexaHnyecKoe IBUKEHUE.
BsaumogeiictBue Ten"

17.11.2026

18.11.2026

23.11.2026

https://m.edso0o.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5]J

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsc Tenma. UMImysbsc Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aUMOJIEHCTBUE

24.11.2026

https://m.edsoo.ru/7PISBWQD2

32

33

34

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMIysbca"
VYpoxk-koHpepeHuus
"PeakTUBHOE JBUIKEHHE B
MIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa u
MOIIHOCTb

25.11.2026

30.11.2026

01.12.2026

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cwitbl TSKECTH, CHITBI
YIOPYTOCTH U CUJIbI TPEHUS

02.12.2026

https://m.edsoo.ru/Y4AH20MDHI

36

JlabopaTopHas pabota
«Omnpenenenne pabOThHI CHITBI
TPEHUS IIPU PaBHOMEPHOM
JBYDKEHUH TEJa 10
TOPU30HTATLHON TTOBEPXHOCTHY

07.12.2026

https://m.edsoo.ru/609HFE1P8




37

38

CBs3b 3HEPrUM U pabOTHI.
ITorenumanpHas SHEpPIrust
Kunernyeckas >Heprus.

Teopema 0 KHHETHYECKOM
SHEPrUn

08.12.2026

09.12.2026

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUU B
MCXAaHUKE

14.12.2026

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopnas pabora
«M3yueHue 3aK0Ha COXPaHCHHUS
SHEPTHUM»

KonebarenbHOE TBUKEHUE U
€ro XapaKTePUCTUKU
3aTyxaromue KojeOaHusl.

BreinyxaeHHbie KoneOaHusl.
Peszonanc

15.12.2026

16.12.2026

21.12.2026

https://m.edso0.ru/OTVK8KIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

44

45

46

MaremMaTnyeckuii u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD TIepHOJa
KOJIeOaHUM OT KECTKOCTH
MIPYXXUHBI U MacChI Tpy3a»
[IpeBparenue sHEPrun Ipu
MEXaHHUYECKUX KOICOAHMSIX
JlabopaTopHas pabota
«OrmpeeneHne 4acToThl U
nepuoja Konebanui
MPYKUHHOTO MasiTHUKa)

22.12.2026

23.12.2026

28.12.2026

29.12.2026

https://m.edsoo.ru/O71PZDM1 1

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC




47

JlaGopaTopHas paboTta
«[IpoBepka HE3aBUCHMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIIICHHOT0 K HUTHU, OT
MAacCBhI Tpy3a»

30.12.2026

https://m.edsoo.ru/6YGEHWS&DT

48

49

50

MexanndecKre BOJIHEI.

CBoliCcTBa MEXaHHYCSCKUX BOJIH.

[IpononbHBIC U TONIEPEYHBIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa

11.01.2027

12.01.2027

13.01.2027

https://m.edsoo.ru/QHBQ3U5SXV

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

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

18.01.2027

https://m.edsoo.ru/SRPRGGZV S8

52

53

54

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHN PE30HAHC
Ypok-koHbepeHIus
"VIbpTpa3ByK U HHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnueckue
Kose0aHus U BOJHEI"

19.01.2027

20.01.2027

25.01.2027

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM




55

56

57

KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHHUSI.
MexaHn4ecKue KoIcOaHus U
BOJIHBI"

DNeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJTHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

26.01.2027

27.01.2027

01.02.2027

https://m.edsoo.ru/ZVD7744VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBA3U"

02.02.2027

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

03.02.2027

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3amau Ha
ONPEAEIICHUE YaCTOThI U JUTHHBI
AJIEKTPOMATHUTHOMN BOJIHBI

DNeKTpOMarHuTHas MPUPOIa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMICTBA CBETA

HcTouHuku cBera.
[IpssMonuneiHOE
pacrpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

08.02.2027

09.02.2027

10.02.2027

https://m.eds00.ru/ WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN




63

64

65

3aKOH OTpaXCHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBeTa. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHET0 OTPaKCHHUS B
ONTUYECKUX CBETOBOJIAX

15.02.2027

16.02.2027

17.02.2027

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTH
yIJIa IPEeIOMIICHUS] CBETOBOT'O
Jyd4a OT yIJia maJicHus Ha
rpanute "Bo3ayx-crekno""

20.02.2027

https://m.eds00.ru/R80OIT10S

67

VYpok-koHpepeHus

"M cnoibp30BaHKe TOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

24.02.2027

https://m.edsoo.ru/0L9F63ZRU

68

Jlvasel. OnrTnyeckast cuia
JIMH3EI

01.03.2027

https://m.edsoo.ru/ZV702L97F

69

70

[Toctpoenue nzobpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GoKycHOTO
pacCTOSAHUS U ONTUYECKOMN
CHUJIBI COOMpArOIIEH JTNH3HI"

02.03.2027

03.03.2027

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ




71

72

Ypok-koH(bepeHIus
"Ontuyeckue JIMH30BbIE
npubopsr"

I'ma3 kak ontuyeckas cucremMa.
3penue

08.03.2027

09.03.2027

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1 ACI9PW

73

Ypok-koHpepenrus "eexTo

3penusi. Kak coxpanuts 3peHue"

10.03.2027

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HproTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucrnepcus cera

Jlaboparopnas pabota "OnbIThI

10 Pa3JI0KEHHUIO O0eIoro CBeTa B

CIIEKTP U BOCIIPUATHIO LIBETA
MpeaAMETOB IIPU UX
Ha0JII0/IEHUU Yepe3 I[BETOBbIE

¢unabTphl"

15.03.2027

16.03.2027

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

76

77

78

VYpok-nipaktukym "BonHoBbie
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepenus u nuppaxnus”
OmnbiThl Pesepdopaa u
IJIaHETapHask MOJENIb aTOMa
[Toctynatel bopa. Monens
aroma bopa

17.03.2027

22.03.2027

23.03.2027

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

https://m.edsoo.ru/OBJPHE0G?2

79

Hcnyckanue u noryonieHue
cBera aToMoM. KBaHTEI.
JIuHeityaTbie CIEKTPHI

24.03.2027

https://m.edsoo.ru/MILRTHPCO




YpoK-npakTUKyM

80 "HabmnroneHue crekTpoB 05.04.2027  https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PagnoakTUBHOCTE U €€ BUILI 06.04.2027  https://m.edsoo.ru/22H32JWLM
CrtpoeHue aTOMHOTO sizipa.

82 07.04.2027  https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens
PannoakTrBHBIC IPEBpAIICHHUS.

83 ! perpatt 12.04.2027  https://m.edsoo.su/RATIGTPSP
N3oTomnsl
Pemenue 3amay no teme:

84 "PannoakTuBHBIE 13.04.2027  https://m.edsoo.rt/WX2HQP2S6
npespaiieHus"

85 [Tepuona nmonypacnana 14.04.2027  https://m.edsoo.ru/ WZDJCOES87
VYpoxk-koHpepeHuus

86 "PagnoakTuBHBIE U3ITyYEHUS B 19.04.2027  https://m.edsoo0.ru/X1J4002C4
MpUpOIe, MEAULIMHE, TEXHUKE"
SnepHble peaky. 3aKOHbI

87 COXpaHEHUd 3apsAI0BOI0 U 20.04.2027  https://m.edsoo.ru/YOQ2XMKOO
MacCOBOI'0 YHCET
DHeprus cBA3M aTOMHBIX sIJIEP.

88 21.04.2027 = https://m.edsoo.ru/NSTEUFIO3
CBs13p MacChl M SHEPTUH
Pemrenue 3agad mo reMme

89 " " 26.04.2027  https://m.edsoo.ru/OD4KHLQ4T

SnepHblie peakuuu

Peakuuu cunTesa u neneHus

90 anep. ctounuku sHeprun 27.04.2027  https://m.edsoo.rt/RMBFQBND7
ConHua u 3B€311
VYpok-koudepennus " nepHas

91 28.04.2027  https://m.edsoo.rt/QTNWEFW900Q

sHepreTuka. JlencTus




92

93

94

palMOAKTUBHBIX M3JIy4YE€HHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DNEeKTpOMarHuTHOE MOJIE.
DIEeKTPOMArHUTHBHIE BOJTHBI.
KBanroBnie sBiaeHus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanTtoBsie siBeHus"

[ToBTOpenue, obo0IEHNE.

JlaGoparopubie pabOTHI MO
Kypcy "B3aumoneiictue Ten"

04.05.2027

05.05.2027

11.05.2027

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLIOJJ

95

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"TemnnoBsle nporecch”

12.05.2027

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHue, 060061IEHNE.
Pemrenne pacueTHbIX U
KayeCTBEHHEBIX 3a7a4 110 TEME
"KIIJI TerioBeIX ABUTaTEaCh"

17.05.2027

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, 0600MIIEHNE.
Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"KII anexkTpoycTaHOBOK"

18.05.2027

https://m.edsoo.ru/ XP2HRNAY4

98

[ToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie pabOTHI 11O
Kypcy "CBeToBble sBIeHUA"

19.05.2027

https://m.edsoo.ru/FK30FNRHX




[ToBTOpeHME, 0000IIEHNE.
99 Pabota ¢ TekcTaMH 110 TEME
"3aKOHBI COXpPAHEHUS B

mexauuke"

[ToBTOpeHME, 0000IIEHNE.
100 Pabora ¢ TekcTtamMu o TeMe
"Konebanus u BOJTHBL"

[ToBTOpeHME, 0000IIEHNE.
101 Pabora ¢ Tekcramu o TeMe
"CBeToBbI€ ABiIcHUA"

24.05.2027

25.05.2027

26.05.2027

https://m.eds00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

[ToBTOpEeHME, 0600IICHNE.
102 Pabora ¢ TekcTamu o Teme

"KBanToBas u siaepHas ¢puzuka'

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPAaKTOBaTb (PU3MUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HUX
0003HAYEHUsI W E€OUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIHUMHY C
JPYTUMHU BEJIMUYMHAMH, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE SBJICHUS, MPOLIECCHI U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3UYECKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS 3aJaud  3alMChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYMHBI B (OPMYJBI U TPOBOJIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peicHuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMOe  MIpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJIYYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3MUeCKUX  CBOWCTB  TelI:  (HOPMYJIHPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHUsA, cOOUpaTh
YCTAaHOBKY U BBINOJIHATh HM3MEPEHHUS, CIEAyS MPEeAIoKEHHOMY
I1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJAE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEMIOKEHHONM MHCTPYKIMM: TP  BBINOJHEHUU  HU3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKT€pU30BATh NPHUHIMIBLI JEHCTBHUS HW3Y4YEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTHYECKOTO  HCIOJIB30BaHUS  (DU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILIECTBISATH OTOOP UCTOYHUKOB MH(pOpMaLnu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHul
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 KCTOYHUKOB HH(pOpMau (GU3HUECKOTOo
COJIep’KaHusl, B TOM YHCJIe yOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COMMPOBOKAATH BBICTYINICHUC Hpe3eHTaHHeﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacrpenienaTh O0SI3aHHOCTH B TPYINIEe B  COOTBETCTBUM C
MOCTaBJICHHLIMHM 33aJadyaMH, CJCAUTh 3a BBIIOJHEHHUEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIBL, BBICTPaNBaTh KOMMYHUKaTUBHOE

B3aUMOJICIICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7]auy B yU4eOHYIO, BBIICTSATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCHOJB3YyeMBIX  BEJHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
1 — 2 NOru4ecKux maroB ¢ MOMoIbl0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIK 3aKOHOMCEPHOCTHU

1.7

1.8

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (U3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JaHHBIX ISl PEIICHUs 3a]adyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMU

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YsA OHNHUCAHUC UCCICIOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOJIOKCHNUEC, OUCHNBATH IPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICAO0BAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH OMBITHl 1O HAONIONEHUIO (PU3MUECKUX SBICHUN WIIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ U3MEpPEHUs,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

1.13

1.14

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

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaThb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYICCKUX LIEIel C IoclIegoBaTelbHBIM U Mnapauie]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KU3HU Ui oOecriedeHus: Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370POBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUH U ITyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX WCTOYHUKOB BBIACIATh HH(pOpMANHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3HUYECKOTO COAEPIKaHUs, CIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJIHEHUU YY€OHBIX MMPOEKTOB U MCCIEI0BaHUN (HU3HMUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMM, CJEIAUTh 3a BBINOJIHEHUEM IUIAHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JESATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSBISAS T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBICTSATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH CMBICT  HCHOJB3YyEeMBIX  BEJIHYUH,
0003HAYEeHUS] U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHMYMHY C
JOPYTUMHU BEJIMYMHAMU, CTPOUTH I'padUKH U3YYEHHBIX 3aBUCMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl M3YYEHHBIC 3aKOHBI, IIPU HITOM JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JOrMYecKHX ILIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHI/Iﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3ahauyu (onuparomuecs Ha cucremy U3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbI U (OPMYINbI, CBA3BIBAOLIME
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3allUChIBaTh KPAaTKOE YCIOBME, BBIABIATH HEAOCTAIOLINE WM
130bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHus, TPOBOJAUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYEHHOT'0 3Ha4Y€HUs (PU3UUECKON BEIUUUHBI

pacro3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMSI, BBIICIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUS MCCICIOBaHMs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPHI0 TPSIMBIX HW3MEPEHUA,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATH BHIOOP crocoda

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIb30BaHUEM MPSIMBIX U3MEPEHHI: TUNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH DPE3YJIbTAThI
MOJTYYEHHOH 3aBUCHMOCTH (DU3NYECKUX BEIMYUH B BHJE TaOIHIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC U3MEPEHUS  (PU3MYECKUX  BEJIMYHUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHUs], CIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C YYE€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[8.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (DU3NYECKUX MOJEIICH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JHMH3a, IJaHeTapHas MOJENb aroma,

HYKJIOHHag MOACJIb aTOMHOI'O AApa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, UCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH W3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-MPAKTHUECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAMTH TpUMEpHl (HAXOOUTh HHGOPMAIMIO O IPHUMEpax)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHON KM3HU Uil  obOecrieyeHus Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3a1poc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO TIPEIICTABIISITh PE3YIbTAThl IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, IPU  3TOM  T'PaMOTHO
KCMOJIb30BAaTh M3YYCHHBIM TNOHATUMHBIN anmapar HW3y4yaeMoro
pasnena (U3MKU U COMPOBOXKAATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAaHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMM, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JESATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

O®u3uka — Hayka O mpupoje. SBiIeHHS NPUPOABI.
®dusnueckue SBJICHUS: MEXaHUYECKUE, TEIUIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BeMMUUHBL. M3MmepeHue (U3MUECKUX
BenuunH. Dusuyeckue npubopsl. Ilorpemnocts

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUIKCHUC I'MIIOTES,
OKCIICPUMCHT II0 IIPOBCPKC TI'HIIOTE3, 00BsCHEHHE

Ha0JII0/1a€MOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTraeckue pabOThI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpezenenre pa3MepoB MajbIX TeJ.
N3smepenue TEeMIIepaTypbl npu IIOMOIIH

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEIIECTBA

2.1

22

2.3

CrtpoeHue BeliecTBa: AaToMbl M MOJIEKYNbI, HX
pazMepsl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

JBuxenne wyactuil BemiecTBa. CBSI3b CKOPOCTH
JOBUKEHMSI 4acTHL ¢ Temmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddysus

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUC




ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE ra3oB,
KUJIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
2.4 B3anmocBs3b MeXKIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX AaTOMHO-MOJIEKYJSPHBIM

CTPOCHUEM

2.5 OCco00EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue paboOTHI:
Ouenka aMameTpa aromMa METOJIOM DpsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUKCHHUE. PaBHOMepHOE 31
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. Cpenssisi CKOPOCTb IIPU HEPABHOMEPHOM
' JBUKEHUU. Pacy€r myT v BpeMeHU JBUKEHUS
SIBnenue nHepuuu. 3aKoH MHEpUUHU. B3anumopeiictBre
33 TEJ KaK PUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemectBa. CBsI3b  MIIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl c
' IIOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTeHUs U cuia TshkecTu. Cuila TSHKeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HalpaBJIEHHBIX MO OJHOW IPSIMOM.

PaBHOelicTBYIOIIIAS CHIT

3.10 [IpakTuueckue padbOTHI:




3.11

3.12

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIA U Tak pganee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBKEHHUS OpycKa WM [IapuKa Io
HAKJIOHHON TuiockocTu. OrpeneneHne MIOTHOCTH
TBEPAOro  Teja. OmnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTD pacTshKeHus (nedopmaiiun) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JEMOHCTPUPYIOIIUE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbKEHUSI OT Beca Telia U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@u3nYeCKUe ABICHUSA B IPUPOJE: IPUMEPHI IBUKEHUA C
pasIMYHBIMUA CKOPOCTSMH B )KUBOM U HEKUBOH IIPUPOJE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/IC TBép,I[OFO tena. CrocoObl YMCHBIICHUA U
YBCIMUYCHUA OaBJICHUA
I[aBJICHI/IC rasza. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBHCUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnyeckuii  mapajokc. Coobmaromumecs

cocynsl. ['mapaBnnueckre MeXxaHU3MbI

Atmocdepa 3emnu U armochepHOe JaBIICHHUE.
[IpyumHBl CyIIECTBOBaHUS BO3AYIIHOW 000JIOUKH
3emiu. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBIEHHs OT BBICOTHl HaJl YpPOBHEM
Mops

Wzmepenue atmochepHoro nasieHus. [Tpubopsr s
M3MepeHust aTMoc(hepHOro JaBIeHUS

JleficTBHE JXKHMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3akoH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
00béMa NOrpy)KEHHOH B JKMJIKOCTh YacTH Teja.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEUCTBYIOLIEH
Ha TeJo, IOIpy:KEHHOE B JKUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLUME 3aBUCUMOCTb  BBITAJIKUBAIOLICH
CHJIBL, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOU B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanume — apeomerpa  WiIn
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneiaeHue e

FPYSOHO,Z[’béMHOCTI/I

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOro JaBliCHUS Ha JKUBOM OpraHm3M,

IJIaBaHUE PBIO

4.11

TexHuuyeckue ycTpOHCTBA: COOOINAIOIIUECS COCY/BI,
YCTPOMCTBO BOJOIPOBOJIA, THUIPABIMYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOITHOCTb

5 3 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHAs

' m1ockocTh. [IpaBuino paBHOBecHs! ppluara

54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o010T0€  TpaBwiIo»  MexaHukd. Koadpunumenrt

5.5 MOJIE3HOrO  JAeWcTBUA ~ MexaHu3MmoB.  [IpocTbie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTenuunanpHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5g [lonHasg mexaHuueckas >HEprus. 3aKOH U3MEHEHUs U

COXpPaHCHUMA MEXaHUIeCKOM OHCPIrun




59

5.10

[IpakTraeckue pabOTHI:

Onpenenenne  paboThl  CWIBl  TPEHUS  IIPU

paBHOMEpPHOM JBMKEHMHM Tejla IO TOPHU30HTAIbHON
noBepxHocTtu. MccnenoBaHue — yclIOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOM IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM IHEPTrUuun

duznueckue SBICHUS B npupoac: pbiHaru B TCJIC

YCI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblyar, MNOABUXKHBIA U
HETIOJBMKHBIN OJIOKHM, HAKJIOHHAS TNIOCKOCTh, MPOCTHIE

MCXaHU3MBI B 6HTy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemecrBa. Macca U pa3Mepsl
MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKCHUA MOHGKYHHpHOKHHeTI/I‘IeCKOﬁ TeOpHUn

Mognenu  TBEpPAOro, JKUAKOTO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammdeckue u amopdHble

TCJ1a

OOBbsicHeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIIPHOKMHETUYECKOU

TEeOpUn
CMmaurBaHue U KallWJUJISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaThe

6.6

Temneparypa. CBs3pb TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUIL




Buyrpenuss JHEPTHUsL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIUlolepeaadya U COBEPIICHHE
paboThI
63 Bunst TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KomnuectBo  TemnoTel.  YaeinbHas — TEIUIOEMKOCTb
6.9
BEILECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 [InaBneHue ©  OTBepAeBaHUE  KPUCTAUIMUECKHUX
' BELLECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemnoBbix jaurareneid  KIIJI
6.15 TEIUIOBOIrO ABHUTaTeNsl. TennoBble JBUTAaTENN U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJTIOBBIX MTPOIIeccax
[TpakTudeckue paboOTHI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSKEHUSI.
OnBbITH 110 BRIPAIIMBAHUIO KPUCTAILIOB OBAapEHHOU
COJIA WJIU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.




[IpoBepka runoressl JIMHENHON 3aBUCUMOCTH IJTMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH SHEpPTUu Tela
B pe3yJbTaTe TeIIoNepeaadyu U paboThl BHEITHUX CHIL.

HccnenoBanue  siBJIGHHUS ~ TEIJIOOOMEHa  IMpU
CMELIMBAHUM XOJIOJHOUN U ropsiueid BOJBI.

Omnpenenenre KOJUYECTBA TEIJIOTHI, IOJYyYEHHOTO
BOJIOH TP TEIUIOOOMEHE C HArpeThIM METATHYCCKHM
LHUAJTUHIPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3AYXA.

OHpeI[CJ'ICHI/Ie YﬂeHBHOﬁ TCIIJIOTHI IIJIaBJICHHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: TMOBEPXHOCTHOE
HATsHDKEHUE W KaNWUIApHBIC SIBIIGHUS B TIPHUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyuenue ColHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTPOMCTBA: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsI KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPECHHET'O CrOPpaHU.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3MeKTpUUECKHX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTpUUECKOE noJie. HanpsoxénnocTs

7.3 anekTpudeckoro mnonsd. IlpuHnmnm — cynepno3unmu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpuuecKUX 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHUKH
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs FIEKTPUIECKOT0 3apsiaa
76 ONEeKTpUYEeCKU  TOK.  YCIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKa. ICTOUHHMKYN MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U razax
. Onektpuueckass uenb. Cwia TOKa. ODJIEKTPUUECKOE
' HaIpsiKEeHUe
=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHUE BEILLECTBA
7.10 3axon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrossHHBIE MarHuThl. B3auMoaerncTBrue MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruautHoe mnosie. MarHuTHoe moje 3eMiM U €ro
. 3Ha4YEHHE [ )KM3HU Ha 3emiie
716 OneiT Opcrea. MarHuTHOE TMOJE€ 3JIEKTPUUECKOTO
. ToKa. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HAa MPOBOJHHUK C TOKOM.
17 DIIeKTpOABUTATENH TOCTOSTHHOTO TOKA. Vcrmomp30Banme
. AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIopTe
718 Onbitel  ®apages.  SIBieHne  3IEKTPOMArHUTHOM

nHaykuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTy4YEHUs
DJIEKTPHUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTryeckue paboTHI:

OnbITHI 10 HAOIIOACHUIO SJIEKTPU3ALUH TEI MHIyKIIHEeH
U IIPU COTIPUKOCHOBEHHUH.

HcenenoBanue AEMCTBUSA DIEKTPUYECKOrO IOJISA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue u peryJimpoBaHue CUIIbI TOKA.

M3mepeHue U peryaupoBaHue HANPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIErO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa M
HaIpPsDKEHUS Ha PEe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOILIHE 3aBUCHUMOCTh
AJIEKTPUUYECKOTO CONPOTUBIICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUTOIA/IA TIONIEPEYHOT0 CEYEHUsl U MaTepuana.
[IpoBepka mpaBwiia CJOXEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka npaBuiia i CUIIbI TOKA MPHU HapaieIbHOM
coeMHeHuu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKa, HUAYLIETO Yepe3 pe3ucTop.
Omnpenenenre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.
Uccnenosanue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TP HMX OOBEJUHEHUH W
pazaenenuun. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnBITHI,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHJIbI




B3aI/IMOIIeI>’ICTBH5I KaTyliKU ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. M3ydeHue
JIECTBHUSI MAarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM.
Koncrpynposanue 54 U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3mepenne KIIJ
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHHUS B MPHUPOJIE: DIECKTPUUYECKUE
SBIICHUST B  arMocdepe, dIIEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE M0JIe 3eMiu, Apei( MOI0COoB,
POJIb MATHUTHOTO TIOJIS JUTSI KU3HU Ha 3eMJie, IO pHOe

CHAHHC

TexHuueckue yCTpONCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPruH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IPEJOXPAHUTEIH, JIEKTPOMArHUT, 3JEKTPOJIBUTATEIb

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon anemenTa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
g 8.2 OTHOCHTENEHOCTE MEXAHNUECKOTO IBMKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBHoMepHOE  MOpsIMONMHEWHOE  JBH)KEHUE.
8.4 CpenHsss W MTHOBEHHas  CKOpPOCTb  Tella  MpHU
HEPaBHOMEPHOM JIBIKCHHH




Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

8.5
JIBUKECHHE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMepHOE nBM)KEHME 110 OKpY)KkHOCTH. [lepron u
8.7 yacToTra oOpamienus. JIMHEHHass W yIrJioBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpetnii 3akon HeroToHa

8.11 [IpuHIMIT Cynepno3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuja TPEHUS CKOJBXEHUs, Cuia
' TPEHMUS I0KOS, IPYrHe BUIbI TPEHUS

214 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOTHOTO HaileHUs

815 JBuxenne mniaHer Bokpyr Connuma.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMocCTh U meperpys3ku

%16 PaBHoBecue MmarepuanbHON TOYKH. AOCOJIIOTHO
' TBEPAOE TEIIO

817 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHONW OCBIO
' BpaileHus. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynsc tena. M3menenne nmnynbca. IMmyibce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexannueckasi paboTa U MOILITHOCTh

822 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl

823 IloreHunanpHass dHeprus Tena, MOAHATOTO HAaJ
' MTOBEPXHOCTHIO 3€MJIN

8.24 [ToTeHumanpHas YHEPTUS CKATOU MPYKUHBI

Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOH
8.25
SHEPrUU
8.26 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPrUn




8.27

[TpakTrueckue pabOTHI:

Ornpenenenne cpeiHeld CKOPOCTH CKOJIbKEHUS OpycKa
WIM JIBWKEHUS LIapUKa MO HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHne ycKopeHus Tella IpyU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYyTHM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JBW)KEHHH  0e3  HayallbHOM
CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPU PaBHOYCKOPEHHOM
JABHUXXCHNU 663 Ha4vaJbHOU CKOPOCTH IMYTHU OTHOCATCHA
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MMPOMECIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBHUCHMOCTHU CHUIBI TpPEeHHUS
CKOJIB’)KCHHA OT CHJIbI HOPMAJIBHOI'O  IAaBJICHUA.
Omnpenenenve kodduiMeHTa TPEHHUS] CKOJIbKEHUS.
Omnpenenenne KECTKOCTU NpyxuHbL. OrnpeneneHue
paboThl CUJIBI TPEHHS TPU PABHOMEPHOM JIBHKEHUU
TeNa 10 TOPU30HTAIbHON oBepxHOCTU. OnpeseneHue
paboThl CHUIIBI YNPYrOCTH NpU NOABEME TIpy3a C
HUCITIOJIB30BAHUEM  HCIIOABUXHOI'O W  ITOABUXHOI'O

0JIOKOB

8.28

dusnyeckue SBICHUS B npupoae: IMpuJIrnBbI U OTJIIUBEI,
JABWXKCHUEC IIJIAHCT ConneyHon CHUCTCMbI, PCAKTHUBHOC

ABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMETpP, HATHYUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTePUCTUKH  KOJICOAHU: TeEepuoj, YacToTa,
aMIUIATY1a
MareMatuyeckuii ¥ NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamenne  sHeprum  Opu  KoseOaTeIbHOM
JBUKEHUU
03 3aryxatomue Koyiebanus. BelHyKeHHbIe KoneOaHMs.

Pe3onanc




94

Mexannueckne BOJHBL. (CBONCTBA MEXaHMYECKHX
BOiH. lIponosbHbIE M momepedHble BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
Mexanudeckue BOIHBI B TBEPIOM TeIIE, CEHCMUYECKHE

BOJIHBI

9.5

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

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTryeckue paboTHI:

OnpeneneHre 4YacToThl M IMEpHOAA  KoJeOaHHH
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4YacToThl H  TEpPHOAA  KOJeOaHHH
HPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Tiepuoja KoJeOaHWui
[OJBEIIEHHOIN0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuoja KoyeOaHui
HNPYKHHHOTO MasTHHKa OT Macchl Ipysa. IIpoBepka
HE3aBUCUMOCTH  Iepuoja  KoieOaHuM  TIpy3a,
MOJIBEIIEHHOI'O K HUTH, OT MACChl Ipy3a U KECTKOCTH
npyXuHbL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO

naacHusa

9.8

9.9

®dusnyeckue SBICHNS B IPUPOE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, X0

TexHUuyeckne YCTPONCTBA: 3XO0JIOT, HCIOJb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJEeKTPOMarHuTHOE 1oJie. DIEKTPOMArHUTHBIE BOJTHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

[Ikaa 3IeKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npupojaa cBera. CKOpOCTh CBETA.
BonHoBEIE cBOMICTBa cBETa

[TpakTiueckue paboThI:

I/I3yquI/Ie CBOICTB QJICKTPOMArouTHBIX BOJIH C

MTOMOIIIBI0 MOOHMIIBHOTO TeedoHa




11

dusnyeckue SBICHUS B MPUPOAE: OUOIOTUYECKOE
10.5 JIeicTBUE  BUAMMOTO,  YIbTPadUOIETOBOTO |
PEHTTEHOBCKOTO U3TYYECHHI
106 TexHuueckue yCTpoOiicTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBS3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBas monenb cBera. IcToOuHMKH cBeTa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenune cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KCHMsI CBETA
114 [Ipenomiienne cBeTa. 3akOH TMPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 JIunza. Xop nydeil B 1uH3e
116 OnTnueckas cucreMa (oToarnmapara, MUKPOCKONA H
' TeJecKona
117 I'ma3 kak onTuyeckas cucreMa. bIuM30pyKocTh H
' JAITbHO30PKOCTh
Paznoxenne Oemoro cBera B crnekTp. ONBITH
11.8 Hprorona.  CnoxkeHue  CHEKTPAJIbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTueckue paboThI:
HccnenoBanue 3aBUCMMOCTH  yIvla  OTPaKEHUS
CBETOBOTI'O Jy4a OT yIJia MaJeHusl.
N3yueHne XapakTepUCTUK M300pa)xKeHUs MpeamMeTa
B IUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yIjla MPEIOMIICHUS
11.9 CBETOBOTO Jiyda OT yIja NaJeHUs Ha IPAHMIE «BO3AYX —

CTEKJIO».
[Tonryuenue M300paxKeHui c MTOMOLIBIO
coOMparoIen JTUH3bI.
Omnpenenenne (GOKYCHOTO  pacCTOsHUST |
ONTUYECKOH CHJIBI COOMparoeil TNH3BI.

OmnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.




OnpITHl IO BOCTIPUSTHIO LIBETA MPEAMETOB MPH UX

HaOJIOICHNH Yepe3 BETOBbIC (DUIBTPHI

du3nuecKkue SBICHUS B npupoac: 3aTMCHHUA COJIHI_[a n

11.10 JlyHBI, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna n nianerapHas MoJellb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u moriomeHue csera atoMoM. KBaHTBI.
' JInHelyaTele CIIEKTPBI
12.3 PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro snapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTomnsl
y PanuoaktuBnble npespamenus. [lepuon nonypacnana
' aTOMHBIX SI7IEp
126 SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MacCOBOI'0 YHCET
OHeprusi CBsA3M aTOMHBIX sgep. CBsA3b Maccel U
12 12.7
SHEPrUuu
128 Peakuuu cunTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJiHIIA U 3BE3]T
12.9 SAnepnas osHepretvka. JlelicTBHE PpaIMOAKTUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MBbI
[TpakTyeckue paboTHI:
HabntoieHne CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpEeKOB: U3MEPEHHE SHEPTUU YaCTULIbI
10 TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepenue paaroakTUBHOTO hoHa
®uznueckue SBICHHUS B MPHUPOJAE: €CTECTBEHHBIN
12.11 PaguOaKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,

PaAMOAKTUBHOE W3JIy4€HUE NPUPOIHBIX MHUHEPAJOB,




12.12

JICUCTBUE PATMOAKTUBHBIX HM3JYYEHUH Ha OpPraHu3M
4esioBeKa
TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunncona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM PUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPHH CTPOCHHS BEIIECTBAa, O (U3NYECKOH CYITHOCTH SIBICHUIM
Opupoabl  (MEXaHMYECKMX, TEIUJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINX
JaHHOe (pU3MYECKoe SBIIEHUE; YMEHHE pacro3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys (YHIAMEHTAIBHBIC U YMITUPUIECKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI TIPaBIIT 0€30MaCHOTO TPY/la: HaOMoAeHNE (PU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIDI;
MNPOBCACHUC MPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-ICCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh JKCIEPHUMEHTAIBHYI0O YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYECHHBIE
pe3yiabTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIBHBIX I/ICCJIGI[OBaHI/II;'I;
CaMOCTOSITENIbHO COOMpaTh JKCHEPHUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 10 HHCTPYKIUHU, MNpeaACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BHJIE TaOIUI[ U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (I)I/ISI/I‘ICCKI/IX IIpouecCoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBIISITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HE00X0AUMBIE JUTs €€ PelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOIYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACIATh Pa3MEPHOCTD

(bu3nuecKoil BeIMYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

VYMeHue WHCIOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAMMOCTH TPHUMEHEHUS JOCTH)KEHUH (DU3MKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TMPEACTaBlIeHUS WHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNureprner; Biamenue 0a30BBIMM  HaBBIKAMHU IIPEOOpa3OBaHUs
nH(pOpMallUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 31eMEHT COEePKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
. Mexanuueckoe JBWKeHUEe. MarepuanbHas Touka. (Cucrema orcuéra.
' OTHOCUTENHHOCTD JIBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE NBHkeHHE. CpeaHsis ckopocTh. Dopmyna s
1.2 BBIYMCIICHHS CpeJIHeH CKOpoCcTH: V = S/t
PaBHOMEpHOE MPSAMONIMHEITHOE IBIKEHUE. 3aBUCHMOCTh KOOPJIUHATHI TEIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOIMHEHHOTO JIBHXKEHUSI:
13 xX(#)=x,+vt
I'padmky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeleHusi, MyTH, KOOPAHWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKCHHUH
3aBUCHUMOCTh KOOPIMHATHI TeJla OT BPEMEHHU B ClIydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sl =vy #f+ay= ;
2
dopMynbl AT TPOSKIUN TIEPEMEIICHHS, TPOSKIIUA CKOPOCTH W TIPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JTBUKEHUH:
2
1.4 s.(D=uy,-t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padmky 3aBUCHMOCTH OT BPEMEHH ISl TIPOSKIUU YCKOPEHUS, MPOSKIIUU
CKOPOCTH, TPOEKIMU TMepeMeINIeHUs], KOOPAUHATHl TMPU PABHOYCKOPEHHOM
MIPSMOJIUHEHHOM JIBHKCHHUH
CBobomHOe nanenne. opMyIbl, OMHUCHIBAIOIINE CBOOOIHOE TTaICHHUE Teja 0
1.5 BEePTUKANH (JBI)KEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emin). ['padmkm 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIUU YCKOPEHUS,




MPOEKIUM CKOPOCTH M KOOPAMHATBI INpH CBOOOJHOM MaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIUMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
L=
T

HentpocrpeMutenpHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopeHusi. Dopmyra Juist BBIYUCIEHUST YCKOPEHHUS:

1.6
2
a. = L
" R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
v = L
T
Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2

1.12

TpeHI/IC ITOKOA U TPCHHUE CKOJIBXXCHUS. CDopMyna AJI BBIYUCIICHUA MOYJISA CUITbL

TPCHUS CKOJIbXKCHUS:




Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

L3 F=k.Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R:
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 ®dopmyna A BBIUMCIEHUS] CUJIbI TSHKECTH BOJIM3M moBepxHocTu 3emiu: F =
mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHast prusnyeckasi BeIMUMHA.
1.15 D=mo
Nmnynbsce cuctemsl Teil. 3Menenue ummynsca. IMInynbe cubl
3aKOH COXpaHEHHs UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
1.16 p=mmU, +in,U, =const
PeaktuBHOE nBMKEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnueckass MOIHOCTD:
1.17
v=4
r
Kunernueckas u noreHiuanbHas sHeprus. @opmyiia ajis BBIYMCIECHUS
18 KMHETUYECKON SHEPTUu:




Teopema o kuHeTnyeckoi s3Heprun. DopmMyna aJisi BEIYUCICHUS
HOTCHHH&HBHOﬁ SHEPruu Tejia, MOJHATOIO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYeCKOH 3Heprun. Popmyiia sl 3aKOHA
COXpAHEHUS MEXAaHUYECKOM SHEPTrUM B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUHN NPY HATUYUH CUIIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Preruar. MomeHT cuibl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToaBuxubIi 1 HenoaABWXKHBIN O0510ku. KT/l mpocThix MexaHN3MOB,
n= A‘E[ME:&HE.H
A‘HTIIHH
JlaBiienue TBEpAOTO TENA.
®opmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 [JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mapocraTnyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
D=pg+Poyy,
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BBITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Vcaosue nnaBanus teia. [lnaBanue CYI0B U BO3QYyXOILIaBaHUEC

1.24

Mexannyeckue KoJyieOaHWs. AMIUIATYAA, IMEPUOA M YacToTa KOJeOaHHi.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpaiieHue sHepruu mnpu

KoJieOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpomonbHbIE U TTONIEpeYHbIe BOJIHBI. JJIMHA BOJHBI U

CKOPOCTE paCIipoCTpaHCHUA BOJIHBI:

L=v-T

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

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KOA(POUIMEHTa TPEHHUS CKOJIBKECHUS; PAOOTHI CHUIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABUKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpEHHUsi OpycKa MpH IBMKEHWU 10 HAKJIOHHOM IUIOCKOCTH; YacTOTHI H
nepuoja KojebaHWii MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M IMepuoja
KoJe0aHui NPY>KMHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH NP MOJbEME I'Py3a C OMOILBIO MTOABHKHOTO
6J10Ka.

WccnenoBanne 3aBUCHUMOCTH apXHMMEJIOBOM CHJIBI OT 00BbEMa MOTpyXKEHHOU
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaMpaBJISIONICH;
nepro/ia (4acToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJeOaHui MPYKMHHOTO MasgTHHUKA OT MAaccChl rpy3a U >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHHE HE3aBUCUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasTHHKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phldara

Dusuueckue A6NEHUS 8 npupode: MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’)KMBOU M HEXXUBOK mnpuponae, JIECTBUE CHUIIBI TPCHUSA B IIPUPOJIC




U TEXHUKE, MPWIMBBI M OTJIMBBI, ABMKEeHUE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE JIB)KEHUE KUBBIX OPTaHU3MOB, PhIUar B TEJIE YEJIOBEKa, BIUSHUE
aTMoc(epHOro NaBieHHUS Ha >KUBOW OpraHHU3M, IUIaBaHHUE PHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHWUKH, PaKEThbl, pbIyar, HO,HBH)I(HBIﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIOIIUECS COCYAbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUH BEIIeCTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxkenue dactuil BemiecTtBa. CBS3b CKOPOCTHM JBMKCHHUS YACTHI[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmauuBaHue U KalWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuiupeHre U c:xaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sueprus. PaGorta u Temnmomepenaya Kak CHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUU

2.7 Buapl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNE
HarpeBanue wu oxnaxknaenue ten. KomuuecTBO TEmIOTH. Y enbHas
TETIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPrUH B TEIUIOBBIX IpolEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
29
Q+0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTPEHHEW SHEPrUM B Ipoliecce
510 WCHapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YielbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMXBA. Y,I[GJ'IBHaj[ TEIJIOTa CropaHusd

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TeroBeix aurateneit. KI1/ remioBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThiM LUJIMHIPOM, MOCIE OMYCKaHUs €ro B BOJY KOMHATHOWU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IJIaBiieHUs Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJIIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH 3iiekTprdyeckoro mois. [IpmHnmm

CYNCPIO3UIHNU IJICKTPUICCKUX oJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaHa0B. ﬂeﬁCTBHC QJICKTPHUYICCKOI'0 IOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H IUSJICKTPHUKHU




[TocTosHHBIN AIEeKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIBHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
13 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O COIIPOTUBIICHMUSL:
U=U:I=1+1; Rzi.
2 2 P
CMelianHble COEJUHEHMS IPOBOIHUKOB
3.10 Pabota 1 MomHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenma:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHutHoe moje MNpsSMOro NpPOBOJHUKA C TOKOM. JIluHuu
MarHMTHON MHIYKIIUU
313 MaruutHoe 1oOJIe TOCTOSIHHOIO MarHuTa. B3aumoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SBneHue 3neKTpoMarHUTHON HHAYKIUU. [IpaBuino Jlenmna
Ilpakmuyeckue pabomul
W3mepenue  3IEKTPUYECKOTO  COMPOTHUBIICHHS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbBI TOKd, BO3HHUKAIOOICTO B IIPOBOJHHKE

(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJHNKA; 3aBUCUMOCTHU




COIMIPOTUBJICHUS OT JJIMHBI ITIPOBOAHUKA, INTOMIAAN €T0 IMOIICPEIYHOro CCUYCHU U
YACIBbHOTO COITPOTUBJICHHA.

HpOBCpKa ImpaBujia JJId SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAUHCHHWHN IPOBOAHHUKOB; IIpaBUJIa JIA CHJIbI 3JICKTPUYCCKOTIO TOKa IIpU

napajyieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUss 8 npupode: DIIEKTpUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO TTOJISI JIJIs1 )KM3HU Ha 3eMie, MOJSIPHOE CUSTHHE
Texnuueckue ycmpotiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUETYMK  OJCKTPUYECKOH OSHEPruu, DJICKTPOOCBETUTENbHBIC IMPUOOPHI,

3.18 HarpeBaTeJIbHbIC AIEKTPOIPUOOPHI (mpuMepsi), AIEKTPUICCKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TreHEPaTOpP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHEI. [1IKkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozens cBeta. [IpsmonuneliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETA

3.23 Jucnepcus cBera

394 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mH3eL D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuueckue mprudopbl
Ilpakmuueckue pabomol

N3mepenune onTueckoi CUitbl COOMpAaroIIe JIMH3bI; POKYCHOTO PaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IIpeIMETa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOMHOM (oOKyce), MoKazaTels MpeToOMIICHUs

3.26 | crekina.

HccnenoBanme cBoiicTBa W300pa)K€HUS, TMOIYYEHHOTO C TOMOIIBIO
coOuparolen JTMH3bI; N3MEHEHUs! (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBHCHMOCTH yTJia MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJieHus Ha TpaHulle
«BO3YX — CTEKJIO»

327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 1[BeTa Tell,
' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactui. Ilmanerapras Mopaens

' aToMa

4.3 CocrtaB aToMHOTO0 siipa. M30Tomnbl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SAnepuble peakiyu. 3aKOHbI COXPAaHEHUSI 3aPsI0BOIO U MaCCOBOTO YMCEN
Quzuueckue s6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPraHU3M UYeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-# kjacc: 0a30BbIN YPOBEHb: YUEOHHUK; S5-€ U3/IaHKE, TepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AximonepHoe o6111ecTBo «31aTenbeTBO
«IIpocemenue» 2025 rox.

» Gusuka: 8-i kmacc: 6a30BbIM YpOBEHB: YUEOHUK; 5-€ u3laHue, nepepadboTaHHOe
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenbcTBo
«IIpocsemenue» 2025 rox.

®dusuka:9 kinacc: 6a30Bbiii ypoBeHb: yueOHuK; A.B.Ilepoikun, E.M.I'yTHHK.-

Mocksa «IIpocsemenne» 2026 roa

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka I{OK https://m.edsoo.ru/ff0c3044
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