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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIO)KEHH M TPeOOBAHMI K pe3yibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLETLIUY MTpenoiaBaHus yueOHoro npeamera «Dusukay.

CopepkaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS W OPraHU3ALMI0 HU3YUYCHUS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBaET paclpeiesieHue yueOHOro MaTepurana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYarommxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU paboueil MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH H  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTUHYy MHpa,
MpeloCTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yaronuxcs.

N3ydenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIaJICHHUE
CIIEIyIOIUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs
OIlpeNieNieHbl B KOHIEMNIMU TpenojaBaHus ydeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTenpHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydeHust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS O0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PA3BUTHE UX HUHTEJUICKTyaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (GOPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUEe TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
po(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HallpaBJICHUU.

JlocTikeHne 3THX Ieliel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOpeTeHNEe 3HAHWKM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX paACUYETHBIX 3a1ady C
WCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAaHUS  C
WCITIOJIb30BAHUEM U3MEPUTETHLHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MHpOpMarmenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON IESITSIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B Hefen0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEePUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
Pu3nka U €€ poJib B NO3HAHNH OKPY’KaIOIero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usnka u Jpyrue €cTeCTBEHHbIE HAyKd HU3Yy4alOT [PUPOAY.
EcTecTBEeHHOHAY4YHbIII METOJl NO3HaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro aByieHus. Onucanue (GU3NYECKUX SIBJICHUN ¢ TOMOIIBIO MOeel

Hemoncmpauuu.
1. MexaHMuYecKue, TEIJIOBbIE, JJEKTPUUECKHUE, MArHUTHBIEC, CBETOBBIC
SIBJICHUS.

2. ®Ousuveckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPECHUA aHAJIOTOBBIM H
U (POBLIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpeneneHue EeHbl JeIeHUS MKaIbl U3MEPUTEIBLHOIO MpUOopa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEN.

N3MmepeHne TtemmnepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M

JaTyuKa TeMIIepaTyphl.

o bk Dn

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIOTE3bl: NAIBHOCTH MOJETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHavajibHbIE CBEJACHUSA 0 CTPOEHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmkenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue — siBneHUid,  OOBSACHSIONIUMXCA ~ MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuer mytu u
BPEMEHU JIBHUKCHHUSL.

SlBnenve wHepnuu. 3aKOH WHEpPUHMH. B3auMonencTBHE TEn Kak NpUYUHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BEIECTBA.

Cumita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBH>KEHUS TeTa.

N3MepeHre cKopoCTH MPSAMOJIMHENHOTO ABUKEHHUS.

HabGmronenue siBjeHUST MHEPIIHH.

HaOmronenne naMeHeHust CKOpOCTU MPU B3aUMOJICUCTBUU TeIl.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OmpenenieHre CKOPOCTH PAaBHOMEPHOIO JBUKEHHUA (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM MIapuKa o
HAKJIOHHOM TIOCKOCTH.

AL

OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.
4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT TPUIIOKEHHON CHUJTBI.
5. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOMUXCSI IOBEPXHOCTEH.
JlaBJjieHHe TBEPABIX TeJl, )KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. l[lepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBienue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IJIaBaHUs TEJI: TJIaBaHHWE WM MOTPY)KEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YacTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIbL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro nedctBus (mgaiee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas H NMOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NP PAaBHOMEPHOM JBUKEHHUM TeEa

110 TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Mamepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

TemoBblie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKMHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHWM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHue U KallWJUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bupr TEIUIONIEpEeAaUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIUBA. Y IeJIbHAs TEMJI0Ta CTOpPaHus.

[Tpununer pabotel TeroBbix apurarenceit KIIJ[ termmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmionenune OpOoyHOBCKOTO JBUKECHHS.
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9.

10.
11.
12.
13.

Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KallWUISIPHBIX SIBJICHUN.
Ha0nronenue TenioBoro pacimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH 0o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxnaxxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHHH paboThl BHEITHUMH CHUIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaOlmronenne nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojienu TenJIOBbIX JIBUTaTEICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3QyXa OT €ro
00b€Ma M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METAUTMUECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOW TEMI0OEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

JJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nexTpuueckoro mnosd. IlpunHimn
CYNEPHO3ULIMHU AEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApauIeNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota u MONIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlxoyms—JIeHna.
DneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MTOJTYYEHUSI ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKLMS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apSAI0B.

[TpOBOJTHUKY U TUBIAEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B HKHUJKOCTH.

11. 'a30BBIU pa3ps.

12. I3MepeHne CUIIBI TOKa aMIIEPMETPOM.

13. I3MepeHne 31eKTPUIECKOro HapsKEHHSI BOIBTMETPOM.

14. Peoctar u Mara3uH CONPOTUBIICHHM.

15. B3anmonencTBre MOCTOSHHBIX MarHUTOB.

16. MoznenupoBaHue HEBO3MOXKHOCTH pa3IeJICHUs IIOJI0OCOB MarHNTA.
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17
18
19
20
21
22
23
24

25

. MonennpoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1noJie Toka. IJIeKTPOMarHur.

. JlelicTBME MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

. DJeKTpOIBUTaTeh MOCTOSHHOTO TOKA.

. UccnenoBanue siBJIEHUS 3JIEKTPOMAarHUTHOW WHTYKIIUH.

. OnbrTer Dapages.

. 3aBUCUMOCTh HANpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

. DJeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

° o kM ow

10
11

12.

13
14
15

16

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U [Opu
CONPUKOCHOBEHUH.
HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbl TOKA.
N3mepeHune u peryJmpoBaHue HANPSIKEHUS.
HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OMBbITHI, JEMOHCTPUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.
[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.
. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
. OmpenenieHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.
HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.
. Onpenenenue KIIJI narpeBarens.
. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.
.3yuyeHne MarHUTHOTO TIOJS TIOCTOSIHHBIX ~MarHUTOB TPU  HX
O00BeIMHEHUH U Pa3/ICIICHUN.
. UccnenoBanue eCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTbh CHJIBI  B3aMMOJCHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIlKe.

18. MI3y4yeHue nercTBUs MarHUTHOTO I10J1S1 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3ydyeHue paboThl 3JEKTPOJBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeibHOW yCTaHOBKH.

21. OnbITBI IO MCCIIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKPY>KHOCTH. llepron u yacrtota oOparieHus.
JIunelHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTtona. Bropon 3akoH Herorona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YMPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TeJa, MTOTHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HabOnrogeHne MeXaHW4YeCKOro JABMKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.

9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenune aBrKeHUsI Tela Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKuX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6mronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJCHCTBUH TEI.

[IpeobpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca Npy a0COJIFOTHO YIPYTOM B3aUMOJAECHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMUECKON dHEPTUH MPH CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JabHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpenenieHue yCKOpEHMsI Tejda TMPU PABHOYCKOPEHHOM JIBHUKEHUU TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBH)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIXKCHHHM 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. OnpenesieHne  pabOTBl  CHJIBI  YIPYrOCTH HPU  NOABEME TIpy3a C
UCITOJIb30BAaHUEM HEIMOABUKHOTO U IMOJABUAKHOIO OJIOKOB.
11. 3yueHue 3aKoHa COXpaHEHHUsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUM MPH KOJIeOATETLHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMUYECKMX BOJIH. IIpomosibHblE M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BblcoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoseOaHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YOPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpanenue npoaoiIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUM PE30HAHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOoThl W IepUoJa KojeOaHMH MaTeMaTH4ecKOro
MasTHHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl TIpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OMNBITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETAa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydeHue CBOMNCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWIIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBass  momenp  cBera.  Mcrounuku ~— cBera.  [IpsMonmHerHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnThuyeckass cucteMa. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon ydeit B coOuparorei JIMH3e.

XoJ Jy4er B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

9. Ilpunuun geiictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Moaensp riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKT.

12. [lomydyenune 6emoro cBeTa MpH CIOKEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjila OTPaK€HHUsSI CBETOBOIO Jyda OT yria
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300pAKECHUS MPEAMETA B TUIOCKOM 3epKajie.
HccnenoBanrie 3aBUCUMOCTH YTiia MPEJIOMIIEHUS] CBETOBOTO JIy4ya OT yrjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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[Tomy4yenune n300paxxeHut C TOMOIIBI0 COOMPAOIIECH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOACHUHU Yepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHnTOBBIE SIBICHUS.

Omnwitel Pe3epdopna v mianerapHass Mojenb atoma. Mojens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusa. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEIL
DHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOMIEHUS.

CnexTpsl pa3Iu4HbIX ra30B.

CnekTp Bogopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOUTUX U3ITYUCHUH.

. Peructpaius uzinyyeHust pUpOAHBIX MUHEPAIOB U MPOIYKTOB.
ﬂaﬁopamopubte pabomul u onvimol.

1. HabnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IA0IIIUAIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJI MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke Ui 0O0yyaromuxcs,
BBIOPABIIIUX ATOT yUYEOHBIN MpeaMeT.

e R

IIpy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  oOyueHus, (dopMupyercs
€CTECTBEHHOHAYYHAasi IPaMOTHOCTb: OCBOCHUE HAyYHBIX METOJOB HCCIIEIOBAHUA



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHWSI, TIPUMEHSS TIOJYyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JAaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOIIWECS BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
busznyecKre SBICHUS B OKPY KAIOIIEH MPUPOJIC U TTOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAyYHBIE METO/IbI UCCIICOBAHMS (DU3HMUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MTPAKTUICCKOTO HCITOIh30BAHUS PA3IMIHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaysb 3aBEpIIAeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KauyeCcTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpPaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00O0pYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOro BOCIIUTAHUS:

- aKTMBHOE Y4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOdeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
0o0JIacTH OKpYy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIIOINIMMCSI YCJIOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aMMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUM U
IPOEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
busuKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX IN100aTbHBIX TOCIIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
o01ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBISBIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NIECCKUX
SIBJICHWHA W TIPOIIECCOB, J€aTh BBIBOJIBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHOM Quinueckoit
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
NOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHpoOpMalUM W WJUIIOCTPUPOBATh pellaeMble 3aJaul  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:

B XOJ€ OOCYXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAep KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU [JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BHITIOJHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpEeNeNATh POJH, OOCYXKIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHUMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NUeCcKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJbHOE, TPUHSATHE DELIEHUS B TpYMIe, NPUHATHE pelleHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HMUECKON 3a7aul WIIH
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMu U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3yslbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(bu3MUecKoro HMCCIeOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY IPYTroOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOPHUsS, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEmIoBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICUCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUW B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B JKMBOH M HEXKUBOU
NpUpoJie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCIOJIb3Ys
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBHS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICH  HMCIOJIb3YeMbIX  BEIMYWH, UX
000O3HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CHPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEIUUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUH UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W HUHTEPIPETUPOBATH
NOJlyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATHh MPSMbBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pbluara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJI0OKEHHON WHCTPYKIUH: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEpPhl  (HAXOauTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUNW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPCYMBON MM MOXET OBIThH
HE0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHUH YUEOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JUTEPATypy (PU3MUECKOTO  COJNEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MIHTEpHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3yJsbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU H3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0ydeHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACHIIMICHHBIA mMap, BIAKHOCTh
BO3/yXa, TeMIleparypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsifl, SIECKTPUUYECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3aPsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (DU3WYECKUX  SIBICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUST B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MorOCOB, pOJb MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUUHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIMIECTBO
TEIUIOThI, YJieJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUioTa
TUIABJICHUS, yJeNbHAs TEIUIOTa NapooOpa3oBaHMs, yIedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
du3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelar pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBarOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
yCJIOBUS 3aa4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  pelIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEIIMTh MPU [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yysl OMHCAHME HCCIIECIOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUS UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaronieil)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DNEKTPUYECKUX 3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥sl MArHUTHBIX IIOJIE€HM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHWUTA,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yIbTaThl U3MEPEHUN C YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYyro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOrOo
CEUEHHMS U YACIBHOIO CONMPOTHUBIICHHS BEIECTBA MPOBOJIHKKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKIUH, U
BBIYHCJIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOPHI, HArpPEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIIECCOB paclpeiesaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 34 BBITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTEeILHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKECHUS, Jedopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAHMS U TOTJIONIEHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUYKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIB)KEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
IPWINBBI U OTIUBBI, ABMKEHUE MIaHEeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYEcKOoe JIEHCTBUE BUAMMOTIO,
yAbTPadUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUNH Ha
OpraHW3M 4YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTh, YIJIOBAsS
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIHUsl CKATOU
NpY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUS W €IUHUIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, MNPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud (OHUpamoluecs Ha cuctemMy u3z 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbl, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE WM W30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (uU3nuecKon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHINTh MPH MTOMOIIU
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJANTH OMBITHl MO HAOMIOACHWIO (U3MYECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3ydeHue BTOpPOro 3akoHa HbrloToHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBAThH BBIBOJIHI,

MPOBOANUTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpeqHee 3HAaUYeHHE u3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHue
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba W3MepeHus
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrIja MaJeHus W yria MpeloMIEHHs OT YIa



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJIBKEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHuM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuja CcOoOMparolell JIMH3bl, paJAMOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY HU
BBITIOJHATh M3MEPEHHS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1ad0paTOpPHBIM
000opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOHM Ha HX OmucaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKOTN, JO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300pAKEHUI B INIOCKOM 3€pKajie M COOMparoIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  MHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaloIlEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXMaHMsl, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
UHPOpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Paznen 1. ®usnka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 Ipupoje 2 0 0 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOu3nvecKre BETNYNHBI 2 0 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYUYHBII METO/I TO3HAHUSA 2 0 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. IlleppoHavyabHbIe CBeIeHUS] O CTPOEHHH BellecTBa
2.1 Crpoenue BeniecTa 1 0 0 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 0 1 https://m.eds00.r/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 0 0 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no paszneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHnueckoe OBMKEHUE 3 0 0 https://m.edsoo.ru/SFPMEBWOK
3.2 WNueprus, macca, TUIOTHOCTh 0 https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Bunbr cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apyienue. [lepegava naBneHust TBEPABIMU
4.1 A peAatiaa pA 3 0 0 https://m.edsoo0.ru/X0DW367P2

TCJ1aMH, XUJAKOCTAMHU U ra3daMu




4.2 JlaBiieHHE )KUAKOCTH 5 0 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMocdepHOe aBIcHHE https://m.edsoo.ru/T7134SXNO
en e
4.4 A HCTBITI, PRHAROCTH 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOrpyXEHHOE B HUX TEJIO
Uroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTB. JHeprus
5.1 Pabora 1 MomHOCTH 1 https://m.edsoo.ru/75L.MREDY 1
5.2 [IpocThie MexaHU3MBI 1 https://m.edso00.ru/504NQXKX9
5.3 Mexanu4deckasi SHEpPrust 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KVIACC

I[TPOTPAMME

KoanuecTBo yacoB
HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIE (HU(POBbHIE)
Ne n/n Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Pa3pen 1. TenioBblie IBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 0 0 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
One ecKue 3a . 3apsKeHHbIE
2.1 fleKTpireci p;imﬂ DADKCHHbL 7 0 1 https://m.edsoo.ru/R4QORCTQ4
TeJla U UX B3aUMOJICICTBUE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsl€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMarHuTHasi UHIYKIUs 4 0 0 https://m.edsoo.ru/7QODSEL15
Hroro nio pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 9acoB

DJIeKTpOHHbIe (LM (pOoBbIE)

Ne ni/mt Kontpoabnbie IIpakTuueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3zpen 1. Mexann4deckue siBJICHHUSA
MexaHnuecKoe IBYKEHUE B CIIOCOOBI €ro
1.1 A 10 0 1 https://m.edsoo.ru/CEOGHRGTL
OMHUCaHUs
1.2 BsaumonetictBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUs 10 0 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3jnen 2. Mexanuveckne KoJie0aHUS U BOJHBI
2.1 ‘ Mexannueckue KojieOaHus 7 0 3 https://m.edsoo.ru/SSVIGSAI3
22 ‘ MexaHuueckre BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pazjnen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJE U
3.1 P 6 0 2 https://m.edsoo.ru/DT98BEEYQ
3IEKTPOMArHUTHBIE BOJTHBI
Hroro nio pazgeny 6
Pasnen 4. CBeroBbIe AABJICHUSA
4.1 3aK0HBI paCIIpOCTPAHEHHUS CBETA 6 0 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIun3pl 1 onTHYeCcKUE TPUOOPHI 0 https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 0 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15




Pa3pen 5. KBaHTOBLIE SIBJICHUSA

Hcnyckanue u MOTIIONIEHUE CBETa
5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 Crpoenue aTOMHOrO siApa 1 https://m.edsoo.ru/U3SWX2R6IB
5.3 SlnepHblie peakuuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazgeny 17
Pa3znen 6. [loBTopuTEIHHO0-00001IAKOIMH MOYJIb
I1 600
6.1 OBTOPEHHE I ODODIICHHE CONCPAAHIA 9 2 https://m.eds0o0.1u/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xmacc
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

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

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3y4YeHUS

02.09.2026

07.09.2026

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

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

https://m.edsoo.ru/I16U53L6H

duznyeckue BEINYUHbBI U UX
U3MepeHue

09.09.2026

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

VYpok-uccnenoBaHue
"U3mepenue Temmneparypsl npu
MTOMOIIIN >KUJKOCTHOTO
TEPMOMETpPA U JaTYHKA
TeMmeparypbl”

14.09.2026

https://m.edsoo.ru/VOGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
npupoy. EcrecTBeHHOHAayYHBIN
MeTo no3Hanus. Onucanue
(bu3NYECKUX SIBICHUMN C
IIOMOILBIO MOJEIEN

16.09.2026

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

Ypoxk-uccnenoanue "[IpoBepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
[IapyKa, MyIEeHHOTO

21.09.2026

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




TOPHU30HTAIILHO, TEM OOJIbIIE,
4geM OoJIbIe BBICOTA ITycKa'

Ctpoenue BemecTBa. ONbITHI,

JAOKa3bIBAIOIIUE JUCKPETHOC
CTPOCHUEC BCIICCTBA

23.09.2026

https://m.edsoo.ru/FSPU40LYR

JIBM>KEHME YacCTHUIl BELIECTBA

28.09.2026

https://m.edsoo.ru/HQ31SN1F3

10

11

12

VYpok-uccnenoanue «OMbIThI
10 HAOJIOAEHUIO TEIUIOBOIO
pacCIIUPECHHSI Ta30B)

ArperaTHLIe COCTOsIHUA
BCIICCTBA

B3aumocss3p Mexmy
CBOIMCTBaMH BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHSX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHBIX COCTOSTHUI BOJIbI

MexaHn4ecKoe JBHKEHHUE.

PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBUKCHHE

30.09.2026

12.10.2026

14.10.2026

19.10.2026

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

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

13

Cxopocts. EqunuIel ckopocTu

21.10.2026

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

14

15

Pacuer nmytu u BpemeHun
JBAKEHUS

WNuepuus. 3aKkoH HHEPLUH.

BzauMmoenicTBre TEI Kak
MPUYMHA U3MEHEHUS CKOPOCTH

26.10.2026

28.10.2026

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

JIBYIKEHUS TEN
IImotHoCTh BemecTBa. Pacuer
Macchl 1 00beMa TeJia Mo €ro
IUIOTHOCTH

02.11.2026

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

17

Jlaboparopnas pabota
«OnpezneneHue MIOTHOCTH
TBEPAOTO TENA»

09.11.2026

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemenue 3agay no teme
"ITiroTtHOCTD BemecTna"

Cuna Kak XxapakTepucTHKa
B3auMoencTeusa tea. Cuia
ynpyroctu. 3akoH ['yka

Jlaboparopnas pabora
«M3y4eHune 3aBUCUMOCTH
pactspxeHus (aedopmariim)
MPY>KUHBI OT IPUIIOKCSHHOM
CHUITBD»

SBnenue tarorenusa. Cuia
TSKECTH

11.11.2026

23.11.2026

25.11.2026

30.11.2026

https://m.edsoo.ru/SODYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

22

CBsi3b MKy CHIIOW TSIKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3ama4d no teme "Cuna
TsDKecTH"

02.12.2026

https://m.edsoo.ru/8PZHPV1YJ

23

24

Cwuta TsKecTH Ha Apyrux
maHerax. Gusnyeckue
XapaKTePUCTUKH TJIAHET

I/I3MepCHI/Ie CHIJIL. I[I/IHaMOMCTp

07.12.2026

09.12.2026

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1IZGKCKH




25

26

27

Bec Ttena. HeBecomocTth

Ciio)eHue AByX CHII,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoii. PaBHoecTByommas
CHII

Pemrenue 3agad mo reMme
"PaBHonelicTBYIOIAs CHIT"

14.12.2026

16.12.2026

21.12.2026

https://m.edsoo.ru/UAO1ISQ8RE

https://m.edsoo.ru/L6SNUZVZSE

https://m.edsoo.ru/MKPXDZNX5

28

29

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGoparopHnas pabota
«/3yueHune 3aBUCUMOCTH CHITBI
TPEHUS CKOJILKCHHSI OT CHITBI
JABJICHUS U XapakTepa
COIPHUKACAOLIIXCS
MMOBEPXHOCTEM»

23.12.2026

28.12.2026

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

30

31

32

Pemenue 3agau Ha onpeneneHne
PaBHOJCMCTBYIOIIEH CHJITbI

Pemenue 3amau mo remam: «Bec
tenay, «['padbuyeckoe
n3o0paxeHue cum», «CUibm,
«PaBHOAEUCTBYIOIIAS CHIDY

KonTponbHas pabota mo Temam:
«MexaHn4ueckoe IBHKCHHE,
«Macca, IIIOTHOCTRY, «Bec
tenay, «['padbuyeckoe
n300paxeHue cuimy, «CHITbD

30.12.2026

11.01.2027

13.01.2027

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

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D




33

34

35

JaBnenne. CriocoObl
YMEHBIICHUS U YBEIIMYCHHS
JABJICHUS

JaBienune raza. 3aBUCUMOCTD
JaBJICHUS Ta3a OT 00bEMa,
TeMIIepaTypbl

[Tepenaua naBiieHUs: TBEPABIMU

TCJIaMHU, XUJKOCTAMU U ra3daMiu.

3akoH [Tackansg

18.01.2027

20.01.2027

25.01.2027

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

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

https://m.edsoo.ru/CG5POSNWO

36

I[aBJ'IeHI/Ie B XKXUJKOCTH U Ia3c,
BBI3BAHHOC IIGfICTBHCM CHIJIbI
TAXKECTU

27.01.2027

https://m.edsoo.ru/K7T1219UC

37

38

39

Pemrenue 3agad mo reMme
«JlaBieHue B )KUAKOCTHU U rase.
3akoH Ilackamsay

Coobmarommumecs: cocyibl

I'mppaBnuueckuit mpecce

01.02.2027

03.02.2027

08.02.2027

https://m.edsoo.ru/UHHC5RB6W

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

https://m.edsoo.ru/67X2LF396

40

41

42

Manomerpsl. [lopuHeBon
JKUJIKOCTHBIA HAcOC

Atmocdepa 3emmu. [Ipuannbl
CYIIECTBOBAHHMSI BO3AYIIHOMN
00010ukH 3eMJIH. 3aBHCUMOCTD
aTMOC(EepHOTO TaBJICHHS OT
BBICOTHI HAJT YPOBHEM MODSI

Bec Boznyxa. AtmocdepHoe
JIaBIICHHE

10.02.2027

15.02.2027

17.02.2027

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

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

https://m.edsoo.ru/PYRNEDISY




43

44

N3mepenue atmocdepHoro
nasienus. Onelt Toppuuennu

3aBUCUMOCTB aTMOC(HEPHOTO

JIABJICHUS OT BBICOTHI HAJl
ypOBHEM MoOpsi

20.02.2027

01.03.2027

https://m.edsoo.ru/2I83TIPD4

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATmocepHoe naBieHue Ha
Pa3IUYHBIX BBICOTaX

03.03.2027

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

49

50

Pemenne 3amad mo teme
"ATtmocdepHoe naBieHue”

JlelicTBHE KUAKOCTH U Ta3a Ha
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGoparopHnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CUITBI,
JIEHCTBYIOLLEH Ha TEJIO,
MOTPY>KEHHOE B JKUIKOCTHY
JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJIe OT 00béMa
MOTPY>KEHHOU B KUAKOCTh
9JacTH TeIa»

IInaBanue Texn

10.03.2027

15.03.2027

17.03.2027

22.03.2027

24.03.2027

https://m.edsoo.ru/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

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

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopHas pabota
"KoncTpyupoBanue apeomerpa
HJIM KOHCTPYUPOBAHUEC JIOAKHU U

29.03.2027

https://m.edsoo.ru/BGOVBS63P




52

53

oIpeJieNieHue e€
Ipy30H0AbEMHOCTH"

Pemienue 3agay mo reMaM:
«IlmaBanue cynos.
Bo3nyxomnaBanue», «JlaBnenue
TBEPJIbIX T, )KUJIKOCTCH U
ra3oB»

Mexanuueckasi pabota

31.03.2027

12.04.2027

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7LS5

54

55

56

MomuocTts. EnuHUIE
MOIIIHOCTH
VYpoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabEMe 1o JiectHuie"
IIpocThie MexaHu3Msbl. Priyar.
PaBHOBecue cuit Ha peluare

14.04.2027

19.04.2027

21.04.2027

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

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

57

KonTponbHas padbota no teme
«JlaBneHre TBEpABIX TEN,
KHJIKOCTEN U ra3oB» /
Bcepoccuiickas nmpoBepouHas
pabota

26.04.2027

https://m.edsoo.ru/DWLOWQX0QZ

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TEJ, )KUAKOCTEU U
ra3oBy» / Beepoccuiickas
poBepoyHas paboTa

28.04.2027

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota

0.5

05.05.2027

https://m.edsoo.ru/KR7VOIXUT




60

«HccnenoBanue ycioBHil
PaBHOBECHUSI pbluara

Permrenue 3agad mo reme
«Y CIIOBUSI pABHOBECHSI pbIyara

12.05.2027

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

61

Koadduuuent noneznoro
JNIEUCTBUS MEXaHU3Ma.
Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

0.5

17.05.2027

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

62

63

64

Pemrenue 3agad mo reMme
"Pabota, momnocTs, KIT/1"

MexaHu4deckasi SHEpTusl.
Kunernueckasa n
MOTEHIMAIbHAS YHEPTUSI

3aKkoH COXpaHCHHA
MEXaHHYECKOM OHCPIrun

19.05.2027

24.05.2027

26.05.2027

https://m.edsoo.ru/VFE5XBQLVS

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

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

65

66

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMeHTaIbHOE
onpeeeHue N3MEHEHHS
KUHETUYECKOHN U
MOTEHIMATBHON SHEPTUU IPU
CKATBIBAHUHM Te€JIa IO HAKIIOHHOM
MJI0OCKOCTH"

KonrtponbHast pabora no teme

«PaboTra 1 MOIITHOCTE.
OHeprus»

26.05.2027

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHylit ypok. Pabota ¢
TEKCTaMHU I10 TEME

https://m.edsoo.ru/MJJPGGSA3




"MexaHnueckoe IBHKenue"

PezepsHslii ypok. Pabora ¢

68 TekcTamu 110 Teme "Pabora. 1 0 https://m.edsoo.ru/XT2SMNZYM
MomuHocts. DHeprus"”
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJIeKYJIHpHO—KI/IHeTH‘ICCKOﬁ
TEOPHU U UX OIIBITHBIC
IMOATBCPIKACHU

Macca u pa3mep aTOMOB U
MOJIEKYJI

KoaudecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThbI

Jlara
U3YYEeHUS

02.09.2026

07.09.2026

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

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

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIIEeCTBA

09.09.2026

https://m.edsoo.ru/HVW3WMRAS

OOBsicHEeHHE CBOWCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHM BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

14.09.2026

https://m.edsoo.ru/DJYTZQHS83

Kpucrannnueckue u amopgHsbie
Tena

CMaynBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOC HaTsAXKCHHUC

16.09.2026

21.09.2026

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

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

TennoBoe pacmmpenue u
CHKaTHe

Temmneparypa. CBs3b
TeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOT'O JABM)KEHHUS YaCTHUIL

23.09.2026

28.09.2026

https://m.edsoo.ru/I3N30KS8L

https://m.edsoo.ru/SXSV6F15B




10

Buytpennss sueprusi. CriocoObl
WU3MEHEHUS BHYTPEHHEN
SHEPrUuu

Bupl Temonepenaun

30.09.2026

12.10.2026

https://m.edsoo.ru/BBVCI9IMHG6

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHuus
"IIpakTHuecKOe UCTIOIb30BAaHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHaoB B LEJIAX
sHeprocoepekeHus"

14.10.2026

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBo TEIL10TEL.
VY nenbHas TEILUIOEMKOCTD

19.10.2026

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

13

14

15

16

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEIII0BOE
paBHOBECHE

JlaGoparopHas paboTa
"HMccnenoBaHue IBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOAHOM U Topsiueit BOAbI"

Pacuer xonuuecTBa TEIIOTHI,
HE00XO0IMMOTO JJIsl HarpeBaHUs
TeJa ¥ BBLAETSIEMOT0 UM IIPU
OXJIaKICHUU

JlaGoparopHas paboTa
"OnpeneneHue yaeabHON
TEIJIOEMKOCTH BelecTBa"

21.10.2026

26.10.2026

28.10.2026

02.11.2026

https://m.edsoo.ru/P5S2QUVQJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW

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

17

DHeprus TomBa. Y 1eiabHas
TEIJIOTa CTOPAHMS

09.11.2026

https://m.edso0o.ru/683AIXYWS8




18

19

20

[InaBneHue U OTBEpICBaHIE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeruioTa IUIaBICHUS

JlaGopaTtopHnas pabota
"OnpenaeneHue yaeabHOR
TEIUIOTHI IJIaBJIEHUS abaa"

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

11.11.2026

23.11.2026

25.11.2026

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.rt/LCQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenwe. Y neapHas Tennora
napooOpa3zoBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEeMIIepaTypbl KUTICHUS OT
aTMOC(epHOTO JTaBJICHHS

30.11.2026

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxxHocTh BO3IYyXA.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIbHOU
BJIQXKHOCTH Bo3yxa"

02.12.2026

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

23

24

25

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

[TpuHIMIIBI paOOTHI TETIJIOBHIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHyTpEHHETO
CrOpaHUs

KII/I TersioBoro aBuraTessi.
TenoBble ABUTATENN U 3aIUTA
OKpYXaroIllel Cpeasbl

07.12.2026

09.12.2026

14.12.2026

https://m.edsoo.ru/N4XJEXGAL

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

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEeHUsI U
MpeBpalleHus DHEPTUH B

16.12.2026

https://m.edsoo.ru/B1KX6RPQ9




27

28

TEIJIOBBIX IIpoHeccax

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "TernoBsie
aBieHus. MI3MeHeHue
arperaTHbIX COCTOSIHUI
BemecTna

KonTtponsHas pabora o teme
"TemnoBble SIBICHUS.
H3mMeHeHue arperaTHbIX
COCTOSIHUM BemecTBa"

21.12.2026

23.12.2026

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

https://m.edso00.ru/0X03133KU

29

DnekTpuzanus Tei. JIBa pona
IIEKTPUICCKUX 3aPsIOB

28.12.2026

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

30

31

32

33

Ypok-uccnenoBanue
"JnekTpu3anus TeJa HHAYKIueH
U TIPY COTIPUKOCHOBEHUH"

BzaumopericTBue 3apsoKEHHBIX
ten. 3akoH Kynona

DIIEKTPUUIECKOE TIOJIE.
HanpsoxenHoctb
3JIEKTPUUYECKOTO TOJIA.
[IpuHuun cynepno3uiun
3JIEKTPUUYECKUX TOJIEeH
Hocurenn snektpuaeckux
3apsi1oB. DIIEMEHTAPHBIN 3apsil.
Crpoenue aToma

30.12.2026

11.01.2027

13.01.2027

18.01.2027

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

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMV

34

HpOBO)IHI/IKI/I " JUDJICKTPUKH.
3aKOH COXpaHEHUS
IIEKTPUIECKOTO 3apsa

20.01.2027

https://m.edsoo.ru/USJR991PB




35

36

37

Pemenue 3aa4 Ha mpyUMeHEHUE
CBOMCTB 3JIEKTPUYECKUX
3aps0B

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro CyLIECTBOBAHHS.
HcTOYHUKH 3JIEKTPUYECKOTO
TOKa

I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKa

25.01.2027

27.01.2027

01.02.2027

https://m.edsoo.ru/SXWWOSWJ5

https://m.edsoo.ru/ISIMP3J3M

https://m.eds0o0.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "Jleiicteue
AIEKTPUUECKOTO TOJI HA
MIPOBOJIHUKY U IUDJICKTPUKH"

03.02.2027

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIEKTPUUECKHUI TOK B
MeTalIaX, )KHJIKOCTSIX U ra3ax

DJeKTpruUecKas erb U e€
COCTaBHBIE YaCTH

08.02.2027

10.02.2027

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "U3mepenue u
pEeryJaupoBaHUe CUIIbI TOKA"

0.5

15.02.2027

https://m.edsoo.ru/9LHH7UNJI

42

DNEeKTpUUECKOoe HaNpsKEHHE.
BoasTmerp. JIabopatopHast
pabora "U3mepenue u
peryiupoBaHue HanmpsHKeHus "

0.5

17.02.2027

https://m.edsoo.ru/X7POJOFGH

43

44

ConpoTHuBiIeHNE TPOBOJHUKA.
VY enpHOE CONMPOTUBIIEHUE
BEIIIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO

20.02.2027

01.03.2027

https://m.edsoo.ru/ESUOSPC4G

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




45

46

47

48

49

COIIPOTHUBJICHUS IPOBOJHUKA OT
€ro AJIMHBI, IJ1omaiu
MOTIEPEYHOTO CECUCHUS U
Martepuaia”

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHud. 3akodH Oma juist
ydacTka 1enu

JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKCHHs Ha
pesucrope"

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMIPOBOAHHNKOB

JlaGopaTtopHast pabota
"IIpoBepka npaBuiIa CI0KEHHUS
HaIpPsHKECHUN TIPU
MIOCJIEI0BATEIBHOM COEINHEHUN
JIBYX pe€3UCTOpOB"
JlaGoparopHas paboTa
"IIpoBepka nmpaBuiIa AJIs1 CHIIbI
TOKA TPY NapauIeIbHOM
COEIMHEHUH PE3UCTOPOB"

03.03.2027

10.03.2027

15.03.2027

17.03.2027

22.03.2027

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VO3VYPOTS

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha TpUMEHEHUE
3akoHa OMa JJi pa3IuyHOro
COEIMHEHUS IPOBOTHUKOB

24.03.2027

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

51

Pabora 1 MoImHOCTH

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




52

53

JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna
JlaGopaTtopHnas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

DJIEKTPUUYECKHE LIETTH U
OTPEOUTEITHN AIEKTPUUECKOM
sHepruu B ObITYy. KopoTkoe
3aMbIKaHHE

29.03.2027

31.03.2027

12.04.2027

https://m.edsoo.ru/VR92VE8JHA

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

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIEUCTBUE

14.04.2027

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

VYpok-uccnenosanue "M3ydyenue
TOJIEH TIOCTOSHHBIX MAarHAUTOB"

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN U €r0 3HAUECHUE IS
JKA3HU Ha 3emiie

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexTpudeckue 3apssl.
3apspKEeHHbIE TeNna U UX
B3aumoencTBus. [locTossHHBIN
AIIEKTPUYECKUH TOK"

KonTtponbHas pabora o Teme
"DnexTpuueckue 3apssl.
3apspKEeHHbIE TeNa U UX
B3aumoencTBus. [locTossHHBIN
ANEKTPUYECKUH TOK" /
Bceepocculickas nmpoBepoyHast

19.04.2027

21.04.2027

26.04.2027

28.04.2027

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

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW




59

60

pabota

PesepHblit ypok. Pabora c
TEKCTaMU IO TeMe
"ITocTOSIHHBIN AIEKTPUUECKUT
Tok" / Beepoccuiickas
mpoBepovHas paboTa

OmneiT Opcrena. MaruutHoe
I10JI€ JIEKTPUYECKOr0 TOKa
MarHuTHOE 1oJie KaTyLIKH ¢
TOKOM

05.05.2027

12.05.2027

https://m.edsoo.ru/EQRLKPTI1U

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHne >IeKTPOMarHiuTOB
B TexHuKe. JlaboparopHas
pabota "H3ydenue neiicTBus
MAarduTHOTO I10JIA Ha
MPOBOJHUK C TOKOM"

0.5

17.05.2027

https://m.edsoo0.ru/KG8XDIUWD

62

63

64

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPO/IBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KoncTpynupoBanue u
u3ydyeHue paboThl
aJeKTpoBHUrarTess"

Oneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHIYKIIMH.
IIpaBuno Jlenna
Onekrporeneparop. CriocoOsl
MIOJTyYEHUS DIEKTPUUECKOH

19.05.2027

24.05.2027

26.05.2027

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A




65

66

SHEPTHH. DJIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTrUuu

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpUYeCKrue U MarHUTHBIE
siBJICHUS"

KoHTponbHas pabota 1o teme
"DNeKTpUYECKUEe U MAarHUTHBIE
siBIEHUS"

26.05.2027

26.05.2027

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

67

PesepHsbiit ypok. Pabora c
TekcTaMu 110 TeMe "TeruioBbie
siBiIeHus"

https://m.edso00.ru/4B8GKYQ1X

68

PesepHsbiit ypok. Pabora c
TEKCTaMH 110 TeMe "MarauTHeie
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KJIACC

Ne
n/n

Tema ypoka

MexaHudeckoe JABHXKCHUC.
MaTepI/IaIIBHaH TOYKa

KoaudecTBo 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYEeHUS

02.09.2026

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOIr0 JIBUKECHUS

04.09.2026

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPsIMOJIMHEWHOE
JBUKECHUE

HepaBHoMepHOE npsiMOIUHEIHOE
neuxkenne. CpeaHss u
MT'HOBEHHAsl CKOPOCTh

[IpssMmonuneiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

07.09.2026

09.09.2026

11.09.2026

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBM)KECHUSI.
I'paduk ckopoctu

14.09.2026

https://m.edsoo.ru/HXCDF3ZC8

JlaGopartopHnast pabota
"OnpeneneHue yCKOpeHus Tea
MIPH PaBHOYCKOPCHHOM
ABHUXKCHUU I10 HaKJIOHHOM
IJIOCKOCTH "

16.09.2026

https://m.edsoo.ru/1 KKINJFO8

CBoOomnoe nagenne teia. OIbITH
Tamnnes

18.09.2026

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE IBMXKEHUE 110
okpyxHocTu. [lepuon u yacrora

9 obpamenys, Jlmmeiinas i 21.09.2026 https://m.edsoo.ru/PVRBIDTTH
YIJI0Basi CKOPOCTH

10 }];ICE;?OT;):HCI:ECMHTMBH% 73.09.2026 https://m.edsoo0.ru/OSLFGWFZY

11 Hepsaiit sarot Hyiorora. Beirop https://m.edsoo.ru/TADTURL3K
CHJIBI 25.09.2026

12 Bropoit saon Heiotora. https://m.eds0o.ru/SA28NGVEV
PaBHoOzelicTBYIOIIAs clila 28.09.2026

13 Tpernit saroit HpioToHa. https://m.edsoo0.ru/XPFYG64RM
Cynepno3uuus cui 30.09.2026

14 Petmerne sa1a't 1 MHMCHEHIIC https://m edsoo.r/GEM2S4HK9
3akoHOB HproTOHA 02.10.2026

15 Cuna ynpyrocrtu. 3akoH ['yka 12.10.2026 https://m.edsoo.ru/BHBXXRIJQ

16 Pemenne safat o eme «Cia https://m.edsoo.ru/HML1AMN12
YIPYTOCTH 14.10.2026
JlaGopartopHnast pabota

17 I;S;E;iiif}me KECTKOCTH 16.10.2026 https://m.edsoo.ru/T4PAJAFV 1

18 Cuna tpenus 19.10.2026 https://m.edsoo.ru/B4WPRARI7

19 Pemenne safat o Teme «Cia https://m.edsoo.ru/PJDH2DCIT
TPEHUS» 21.10.2026
JlabopaTopHas pabota

20 "Onpenenenne koddduirenta 73.10.2026 https://m.edsoo.ru/CS6RD8KX8

TPEHUs CKOJIbKEeHus"




21

22

23

Pemrenue 3agad mo teMe "3aKOHBI
Hrrorona. Cuna ynpyrocTu.
Cuna tpenus"

Cuna TSKeCTH U 3aKOH
BCEMUPHOIO TATOTEHUSI.
YckopeHnue cBOOOAHOTO NaJACHUS
Ypoxk-konpepenuus "/IBrxenue
TeJ BOKPYT I'PaBUTALMOHHOTO
uentpa (ConHe4yHast cuctema).
lamakTukn"

26.10.2026

28.10.2026

30.10.2026

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF60Q

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amay mo reme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TAroreHus"

02.11.2026

https://m.eds0o0.ru/VO2GVEYAT

25

26

27

28

29

[IepBas kocMHu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue marepuaibHON
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecHe TBEPAOTO Tena
C 3aKPEIUIEHHON OCBIO BpalICHUSI.
MowmenT cuinsl. LeHnTp TspKEecTH

PaBHOBecue marepuaibHON
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OCBIO BpalICHUSI.
MowmenT cuinsl. LeHTp TsKecTH

Pemenue 3ana4 no reme
"MowmenT cuisl. LlenTp Tsokectn"

[ToaroToBka K KOHTPOJIBHOU

06.11.2026

09.11.2026

11.11.2026

13.11.2026

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

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

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

https://m.edsoo.ru/8D7SUVXSJ




30

31

pabore 1o Teme "MexaHuuecKkoe
nBmkeHue. Bzaumonencraue

Ten"

KontponbHas paboTa mo teme
"MexaHnYeCKOEe IBUKEHUE.
BzanmonerictBue Ten"

Nmmnynsc Tena. UMmynsce Cuibl.
3aKOH COXpaHEHMsI UMILYJIbCA.
VYupyroe u Heynpyroe
B3aMOJEHCTBUE

23.11.2026

25.11.2026

27.11.2026

https://m.edsoo.ru/J1IBOUJ2YG

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

32

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMmIryJbca"

30.11.2026

https://m.edsoo.ru/LOQO6EH8F9

33

34

35

VYpoxk-koHpepeHuus
"PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

PaGora cuinbl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

02.12.2026

04.12.2026

07.12.2026

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

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20MDHI

36

JlabopartopHnast pabota
«Omnpenenenue pabOTHI CHITBI
TPEHU IIPU PaBHOMEPHOM
ABHUXKCHUU TCJIa 110
TOPU30HTAILHON MMOBEPXHOCTH

09.12.2026

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

37

38

CBs13b DHEPTUH U PAOOTHI.
[ToreHmansHas 3Heprust
Kunernueckas sneprus. Teopema
0 KMHETUYECKOH IHEPTrUn

11.12.2026

14.12.2026

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR




39

40

3akoH COXpaHCHUA DOHCPI'UU B
MEXAaHUKE

JlaGopaTopHas paboTta

«I/I3y‘IeHI/IC 3aKOHa COXpaHCHUA

OHEPTUN»

16.12.2026

18.12.2026

https://m.edsoo.ru/FMM2S69EB

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

41

KonebarenpHoe JABMKXCHHUE U €T'0

XapaKTCPUCTUKHU

21.12.2026

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

42

43

44

3aryxaromue KoieOaHusl.
BoinyxaeHHbIe KoeOaHusl.
Pesonanc

MareMaTtuyeckuil U npy>KUHHBINA

MasiTHHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTb MEpUoOa
KoJe0aHui OT KECTKOCTH
MPY>KUHBI U MACChI Tpy3a»

23.12.2026

25.12.2026

28.12.2026

https://m.edsoo.ru/I3ZKD2M12

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

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamenue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHusIx

30.12.2026

https://m.edsoo.ru/RPN7BU655

46

47

48

JlaGopatopHnas pabora
«OmnpeneneHue 4acTOThl U
nepuo/ia KojiebaHui
MPY>KHHHOTO MasiTHUKa

JlaGopatopHnas pabora
«ITpoBepka HE3aBUCUMOCTH
nepuoja Kojiebanui rpysa,

IIOABCIHICHHOI'O K HUTH, OT MAaCChI

rpy3a»

Mexaunueckue BoaHEL. CBOWMCTBA

11.01.2027

13.01.2027

https://m.edsoo.ru/FV1Y2NUGC

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

https://m.edsoo.ru/QHBQ3U5SXV




49

50

MeXaHUYECKUX BOJIH.
[IpononbHbIe U TONIEPEUHbIE
BOJIHBI

Ypok-koH(bepeHIus
"MexaHH4YeCKHE BOJIHEI B
TBEPAOM Teiie. CeicMUYecKre
BOJHBI"

3ByK. PacnipocTpanenue u
OTpa)keHHE 3BYKa

15.01.2027

18.01.2027

20.01.2027

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

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HabGumronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

22.01.2027

https://m.edsoo.ru/SRPRGGZVSE

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKYyCTHYECKUI PE30HAHC
VYpok-koHpepeHuus

"V pTpa3ByK U UHPPaA3BYK B
IIPUPOJIE U TEXHUKE"

IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
Kose0aHus U BOJTHBI"

25.01.2027

27.01.2027

29.01.2027

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

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

55

KonTponbHas pabota no teme
"3aKOHBI COXPaHEHUS.
Mexanunueckue kojaeOaHus u
BOJIHBI"

01.02.2027

https://m.edsoo.ru/ZVD77Z44VH

56

57

DJIEKTPOMAarHuTHOE TOJIE.
SHGKTPOMaFHI/ITHLIe BOJIHBI

CBoiicTBa SJICKTPOMATrHUTHBIX

03.02.2027

https://m.edsoo.ru/KAKC7HSCG




58

59

BOJIH
VYpoxk-konpepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
AJICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBA3U"

VYpok-uccnenosanue "N3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX
BOJIH C ITOMOIIIbI0 MOOMIJIBHOTO
tenedona"

05.02.2027

08.02.2027

10.02.2027

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

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
HaCTOTHI U JJIMHBI
3J€KTPOMArHUTHOM BOJIHBI

12.02.2027

https://m.eds0o0.ru/ WIGCO6QSN

61

62

63

64

DneKTpoMarauTHast Ipupoaa
cBera. CKOpOCTh CBeTa.
BouiHOBBIE CBOIICTBA CBETA

HcTouHuku cBera.
[IpssMmonuHeHOE
pacnpocTpaHeHHE CBETA.
3armenus Comnnua u JIyHsl

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHUE 3aKOHA OTPAKECHUS
cBeTa

HpeHOMHCHI/IC cBeTa. 3aKOH
MpEIOMJICHUSA CBCTA

15.02.2027

17.02.2027

19.02.2027

20.02.2027

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpa’KEHHUE
cBeTa. Vcrmos30BaHNe MTOTHOTO

01.03.2027

https://m.edsoo.ru/FEZ7THV6E2W




66

67

68

BHYTPEHHET0 OTPAKECHHUSI B
ONTHUYECKUX CBETOBOJIaX

JlaGopaTopHas paboTta
"UccaenoBanue 3aBUCUMOCTH
yTJIa PEIOMIICHUS CBETOBOTO
Jyda OT yIJia IaJIecHus Ha

nn

rpaHuiie "BO31yX-CTEKIIO
Ypok-koH(bepeHIus

" cnonap30BaHME OJHOTO
BHYTPEHHETO OTPAKECHHUS:
CBETOBOIBI, OIITUKOBOJIOKOHHAS
CBS3B"

JInuzel. OnTudyeckas cujia JIMH3EI

03.03.2027

05.03.2027

08.03.2027

https://m.edsoo.ru/R80OOIT10OS

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

https://m.edsoo.ru/ZV702L97F

69

70

71

72

[Toctpoenue n3odpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOW CHITBI
coOuparomiend JTUH3bI"
VYpoxk-koHpepeHuus
"OnTuyeckue TMH30BbIE
npuOopsr"

I'ma3 xak onTuyeckas cucrema.
3penue

10.03.2027

12.03.2027

15.03.2027

17.03.2027

https://m.edsoo.ru/MWU2YHLIN

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

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

74

VYpok-koudepennus "JledexTs
3penusi. Kak coxpanuts 3penue"

Paznoxxenne Oemoro ceera B

19.03.2027

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPREN4D5V




75

76

77

criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaabHbIX
uBeToB. Jlucrnepcus ceera

JlabGopaTtopHas padota "OnbIThl
0 Pa3JIOKEHUIO OEJIOTO CBETa B
CIIEKTp M BOCTIPUSITHIO [IBETA
MIPEMETOB MPHU UX HAOIIOJCHUN
Yyepe3 [BETOBbIC (PHIIBTPHI"

Ypok-npaktukyM "BonHOBbIE
CBOICTBa CBETA: AUCIEPCHS,
uHTephepenus u qudpaxuus’"
OmnbiTel Pesepdopna u
IJIaHeTapHask MOJIeNlb aTOMa

22.03.2027

24.03.2027

26.03.2027

29.03.2027

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

78

79

80

[Toctynater bopa. Moneins aroma
bopa

Hcnyckanue U MOTIoeHue
cBeTa aToMoM. KBaHTHI.
JInHelyaTele CIIEKTPHI

Ypoxk-nipaktukym "Habmonenue
CIIEKTPOB UCITyCKaHUs"

31.03.2027

02.04.2027

12.04.2027

https://m.edsoo.ru/OBJPHE0G2

https://m.edsoo.ru/M9LRTHPCO

https://m.edsoo.ru/7NCLNW?296

81

82

83

PangmoakTnBHOCTE U €€ BHUIBI

CrpoeHue aTOMHOTO sizipa.
Hyknonnas Mmoaens
PanuoakTuBHBIE TpEBpaICHUSI.
M3oTtomnsl

14.04.2027

16.04.2027

19.04.2027

https://m.edsoo.ru/22H32JWLM

https://m.edsoo.ru/IRVEFSKOFK

https://m.edsoo.ru/RA796TPSP

84

Pemrenue 3agad mmo reme:
"PaguoakTrBHBIE IPEBpaIieHUs"

21.04.2027

https://m.edsoo.ru/ WX2HQP2S6




85

86

[lepuon monypacmnana

Ypok-koH(pepeHIus
"PaguoakTBHbBIC U3TyUYCHHUS B
MpUPOJE, MEJUIIUHE, TEXHUKE"

23.04.2027

26.04.2027

https://m.edsoo.ru/WZDJCOES&7

https://m.edsoo.ru/X1J4002C4

87

SAnepHble peakuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOI'0 YHCEI

28.04.2027

https://m.edsoo.ru/YOQ2XMKOO

88

&9

90

DHeprust CBSA3M aTOMHBIX sIIIED.
CBs13p Macchl U SHEPTUU

Pemrenne 3ama4d mo reme
"Snepubie peakuuun"
Peaxuuu cunTesa u nejieHus

sep. MIcTouHuKY SHEprun
CoiHIa u 3BE3]

30.04.2027

05.05.2027

07.05.2027

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/OD4KHIL Q4T

https://m.edsoo.ru/RMBFQBND7

91

VYpok-koudepenuus "AnepHas
sHepreTuka. JleincTus
PaZMOaKTUBHBIX U3ITyUYEeHUN Ha
JKUBBIE OPraHU3MBbI"

12.05.2027

https://m.edsoo.ru/QTNWEW90Q

92

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
"DIeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBsie siBieHus"

14.05.2027

https://m.edsoo.ru/TBOXB9TUO

93

Kontponbnas padoTa mo teme
"DIEeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIC BOJHBI.
KBanTogsie siBieHus"

17.05.2027

https://m.edsoo.ru/SUTJAFD6U




94

95

96

97

[ToBTOpeHME, 0000IIEHNE.

JlaboparopHbie paboTHI IO KypCy

"Bzaumoneiictue ten"

[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacueTHBIX U
Ka4eCTBEHHBIX 3a/a4 110 TEME
"TernnoBsie nporecch”

[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacueTHBIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJ TerioBsIX aBurarencii”

[ToBTOpenue, obo0IIEHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3aJ1a4 [0 TeMe
"KII[ snekTpoycTanoBOK"

19.05.2027

21.05.2027

24.05.2027

26.05.2027

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

https://m.edsoo.ru/MMINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obo0IIEHNE.

JlabopaTopnbie pabOThI 1O Kypcy

"CBeTOBBIE IBICHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpEeHue, 06061IEHNE.
Pa6ora ¢ TexcTamu 1o Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

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

100

101

[ToBTOpEeHue, 06061IEHNE.
Pabota ¢ Tekctamu o TeMe
"Konebanus 1 BOTHBL"

IToBTOpenue, o6o0IIEHNE.
Pabora ¢ Tekcramu o Teme
"CBeToBbIe sBICHUSA"

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327ISQ6




[ToBTOpeHME, 0000IIEHNE.
102 PaGota ¢ TekCcTaMH 110 TEME
"KBanToBas u sipepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27

https://m.edsoo.ru/W7IE16NUS8







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZUUYECKUX SIBICHUN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBAa Tel U (U3MUECKHE SIBICHMUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

L.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJIPIpOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaTudcCKOC

BBIPAKEHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUUMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JIOTMYecKUx MmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUM, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(bopMyIIbl, CBs3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBMsS 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIMUUHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUIHOCTH TOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylnbTaT, HaXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WK
busznueckux  CBOMCTB  Tenm:  (GopMynaMpoBaTh  MpOBEpsieMble
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYroll C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAaHUU Y4E€OHOrO HCCIIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.13

MMPOBOANUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

yKa3blBaTh MPUHLIMIBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
OpUOOPOB M TEXHUYECKMX YCTPOMCTB C MOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXxoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMy M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npruéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJIe MYyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBUHM, aJeKBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAst MHEHHE

OKPY’KAIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWMCTBA Tl M (PU3MUECKUE SBIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (OPMYJIHI,
CBS3bIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB € MOMOIIbIO | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHeHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX Ui pelIeHHs] 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEOOXOaUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacdy€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITIOJIB3YS OIMMMCAHUEC UCCICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tel:  (opMysIuMpoBaTh  MPOBEpsieMble

MPENIONIOKEHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUH ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TrpauKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICOAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX HpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCaHUsA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHWi  Hay4yHO-




1.19

HOMYJISIPHYIO JIUTEPATypy (PU3UYECKOTO COJepiKaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTaLUEN

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3inyaTth SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) GUZUYECKUX SIBJICHUN

1.4

ONKCHIBATh W3YyYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPU OMHCAHWU TMPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOIB3YyEMBIX  BEIHYUH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETMYMH, HAXOIUTH (hOPMYJIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C  JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpAXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh TPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2
— 3 JOrMyecKMx IMIAaroB ¢ MOMOIIBK 2 — 3 H3Y4YEHHBIX CBOICTBa

bu3nUecKux IBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7auu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONb3Ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE WIIH
n30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelleHUusl, IPOBOJUTh PacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJIyYE€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUUUHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAHUSA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAMWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

1.11

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIOJIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHbBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

OCYUIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WutepHer, caMmocTosTensHO (OpMYIHpYysl TOMCKOBBIM  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIOJIb30BAaTh MPH  BBHIMOJIHEHMHM Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuansl, pecypcel ceth MHTepHer; Biazers  npuémMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUU M3 HECKOJBKUX HCTOYHHUKOB (HU3UUECKOrO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXIATh BBICTYIUIGHHWE IpE3CHTalUed ¢ yd4éToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIOJHEHUM YYEOHBIX IPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAS  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 3JIEMEHTBI COACPKAHUSA
pasaena JJ1eMEHTa
®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIEI'O MHPA
®usznka — Hayka O Ipupone. SBieHus npUpPOABL.
1.1 @usnyecKkue  SBICHUSA: MEXAHWYECKUE, TEILIOBBIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Ousnueckue BeTMUMHBL.  M3MepeHHe — (QU3UUECKUX
1.2 BenuunH.  Pusmueckue  npubopsl.  IlorpemHocts
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EcrtecTBeHHOHAyuHBI METOJ| MO3HaHUA: HaOJIIOJCHHE,
1 13 IIOCTAaHOBKAa HAay4YHOI'O BOIIPOCA, BBIJBUKCHHE TMIIOTE3,
' 9KCIIEPUMEHT IO IMpPOBEpPKE THUIIOTE3, OObBSICHEHUE
Ha0JII01aeMOro SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUN C TOMOIIBIO MOIeNen
[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
Ls N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.
' Omnpenenenue pasMepoB MajbIX TEJ.
N3mepenue teMiiepaTypsl IpYU MOMOIIH KHJIKOCTHOTO
TEPMOMETPA U AATUYMKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA
CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX
2.1 pa3Mepbl. OnbITHI, JAOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHE
BEILECTBA
2 JIBmkeHne yactull BemectBa. CBA3b CKOPOCTH
2.2 JIBW)KEHUA  4YacTUIl C  TeMmmeparypou. bpoyHoBckoe
nBkeHue, Iuddysus
53 B3anMonencTere 4acTHUL BELIECTBA: IPUTSKECHUE U
' OTTaJIKUBaHUE




ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  TeIl.
24 B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOOOM psIoB  (C
HCIoJIb30BaHueM (otorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OnpiTel 1O OOHApY)KEHUIO  JACWUCTBUS  CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsisi CKOpOCTb NMPU HEPAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeilicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMO/IEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux 1aHerax. Bec temna. HeBecomocTs
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 CnoxeHue Ccuj, HalpaBlICHHBIX IO OJHOM IPSMOM.
' PaBHOpelicTBYIOIIAsA CHIT
310 [IpakTryeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B JKUJIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBTomMoOmIs u Tak janee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  TuIocKocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHNE
3aBUCHUMOCTh pacTsbKeHus (aedopMmaiuu) mpy>KUHBI OT
MPUIOKEHHONH  Cuibl. ONBITBI, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

dusnyeckne SBICHUA B Ipupoac: NpuMEPbl ABUKCHUA C

3.11 pPa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,
JIEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHunuyeckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIUYCHHUS TaBJICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bhEMa,
' TEMIEPATyPhI
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHUYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUS KHJKOCTH OT  TJIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
['mapaBnuyueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasieHue. [Ipuunnel
45 CYIIIECTBOBAHMS BO3AYIIHONW 00004y 3emiu. OmbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
16 N3mepenne armocdepnoro naenenus. [lpubopsr mmst
' M3MepeHust aTMOC(HEpHOro JaBICHUS
JlelictBue XUAKOCTHM M Ta3a Ha IOTIPYKEHHOE B HHUX
4.7 Teno. BreiTankuBaromas (apxuMenoBa) cHia. 3aKOH
Apxumena
4.8 IInaBanue ten. Boznyxomnnasanue
4.9 [IpakTryeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpyXKEHHOM B IJKUAKOCTh 4YacTH Teja.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEN Ha
TENO,  NOrpy:k€HHoe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, JCHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMA
MOrPYKEHHOU B JKMJIKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHnue — apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOAKM W OIpeaeseHne  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUS HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCY/bI,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecc,
MaHoOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckas MOIIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' m1ockocTh. [IpaBuino paBHOBecHs! ppluara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO NEeNCTBUS MEXaHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonHass mexaHWdeckas SHEprus. 3aKOH M3MEHEHUs U
' COXPAaHEHHUS MEXaHUUYECKOH SHEPIUU
50 [IpakTrueckue pabOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHS  TIpU




8 KJIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM mmockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblUar, IIOABHKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTBI COACPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUM CTPOEHUs BemecTsa. Macca U pasMepsbl
' MosieKyd.  OmIbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE
MIOJIOYKEHUS MOJIEKYIIPHOKMHETUYECKOM TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amMopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIAPHOKUHETUYECKON
TEOPUH
6.4 CmauuBaHMe U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JIBUKEHUS YaCTHI]
6.7 Buytpennss sueprus. Cnoco0bl U3MEHEHUsI BHYTpEHHEH
' SHEPI'uH: TelIonepesada U CoBepiieHue padoThl
63 Buasl Tenonepenadyu: TEIUIONPOBOIHOCTh, KOHBEKIUA,
. U3JIy4YEHHE




KoanuectBO  TEMIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEnaoTa NiaBJICHUS
[TapoobpazoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TommBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnumner  pabotel  TermmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TersioBble JABUTATENN U 3alluTa
OKpYKarOIIEeH Cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHIUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIepaTyphl.

HalGmonenvne n3aMeHeHusl BHYTPEHHEH YHEPTUu Teja B
pe3ynbTare Temionepeaadn 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJICHUS TETI000MEeHa pu




CMEILIMBAHUH XOJIOJAHOU U rOpsYEN BOJIBI.

OnpeneneHne KOIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImI0OOMEHEe ¢ HarpeTbiM MEeTaNINYeCKUM
LUIUHIPOM.

Onpenenenue yneiabHON TEIIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJA.

Ousnyeckue SABICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B mpupoje, uznydenue ColHila, 3amep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOUHa,

ABUTATCJIb BHYTPCHHETO CrOpPaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B

B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kyiona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IlpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHMUS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHUKYU MOCTOSIHHOTO TOKa




HeiicTBus 3JIEKTPUYECKOrO TOKa (TeroBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX U razax
. Onektpuyeckas uenb. Cumia Toka. OJEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa JJ1 ydacTKa Lenu
[locnenoBarenbHOE UM MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyia — Jlenua
213 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe TONe 3eMIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNEeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
. AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe
Onbitel  @apanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18
nHaykuud. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIyYEHUSs
7.19 JJIEKTPUYECKONM  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHIO AJICKTPHU3AIAN TE MHIYKIIHCH

Y TIPU COTNIPUKOCHOBEHUH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTopE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3HucTop.
OnpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIIEISIEMO Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJYIIETO 4Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHHUTOB.
N3yueHne MarHuTHOTO MOJIS MOCTOSIHHBIX MATHUTOB MPHU
ux oOveawHeHMH ©  pazneneHun. VccnemoBaHue
JEHUCTBUSI JIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OnpITEl,  JEMOHCTPHUPYIOIIWE  3aBUCHUMOCTH  CHJIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.

Koncrpyuposanue " H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTBl 1O

HUCCICOOBAaHUIO ABJICHUSA 3J'ICKTpOMaFHI/ITHOI\/'I WHAYKIOWH:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIlpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MooCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHHUeCKHe YCTPOMCTBA: 3JICKTPOCKOI, amIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUICCKOH IHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUJIACC
Kon
Kog anemenra [IpoBepsiembie 2I€EMEHTHI COAEPKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanuueckoe JABWXKeHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBnomepHnoe NPAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPaBHOMEPHOM JIBH’)KEHUH
g5 VYckopeHnne. PaBHOyCKOpEeHHOE MPSAMOJIMHENHOE
' JIBIDKCHUE
8.6 CBoOoguoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBHMKEHHE MO OKpyxHOCTH. [lepnon u
8.7 yactota oOpameHusi. JIuHelWHas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA




8.9

Bropoii 3akon HetoTroHa

8.10 Tpertuit 3akon HeroToHa
8.11 IIpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHuMs: cuJla TpPEHUS CKOJIBXKEHMS, CHIIa
' TPEHMSI II0KOS, IPYTUE BUBI TPEHUS
214 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHue cBOOOIHOIO IaileHUs
%15 JBuxenne  muaHer  Bokpyr  Connua.  Ilepsas
' KOCMHU4€ecKasi ckopocTb. HeBecoMoCTh U eperpys3ku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TsokecTn
8.18 WNmnynec Tena. MI3menenue uminynbca. IMnynbce cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE OBMKEHUE
8.21 Mexanuueckast paboTa U MOIIHOCTb
822 PaGota cun TsDKecTH, yHpyroct, TpeHus. CBs3b
' SHEpPruu U paboThl
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanbHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[TpakTuyeckue paboTHI:
OmnpeneneHue cpelHEl CKOPOCTH CKOJIBXKEHUs Opycka
WIM JIBUKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenre yCKOpeHUs Telna MpU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITU TPH PABHOYCKOPECHHOM




8.28

8.29

JBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAX HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CHUJBl HOpPMalpHOro jasieHus. OnpeneneHue
Ko3pduurenTa TpeHus ckoiabxeHus. OrmpeneneHue
KECTKOCTH TpYXHHBbL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IO
TOPU30HTAILHONW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOpPYrocTM  IIpu  INoAbEME  Ipy3a €
UCIIOJIb30BAHUEM  HEIOJBMKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBLI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
9.2 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [TpeBparieHne sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawomue KoneOaHus. BbIHYyXJIeHHbIE KoNeOaHMUS.
' Pe3onanc
Mexanndeckue BoJIHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE U TONEpedHble BOJHBL. JliMHA BONHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexaHU4eCKHUe BOJHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[TpakTiueckue paboThI:
Ompenenenne 4YacTOThl W Tepuoja  KojeOaHui
9.7 MaTeMaTUYECKOro MassTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanue 3aBUCHMOCTH  IEpHOAA  KoJeOaHM
MOJIBEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — IEpPHOAA  KoJeOaHM
IPYXUHHOTO MasTHHKAa OT Maccel Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBELIEHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyxuHsl. I3Mepenue yckopeHusi cBOOOIHOTO NaieHus

®du3nueckue SBJICHUS B IprUpoac: BOCIIPUATHUC 3BYKOB

9.8 ’)KUBOTHBIMH, 3EMJICTPSCEHHE, CEUCMHUYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHudeckue yCTpPOMCTBA: DXOJIOT, HCIOJb30BAHUE

YJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHHIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh cCBeTa.
' BonHoBEIE cBOMCTBaA cBETA
10 [TpakTrueckue paboThI:
10.4 W3yueHue CBOHCTB  JJIEKTPOMATHUTHBIX BOJIH  C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnyeckue SBICHHUS B MpPUPOJE: OHOIOTHYECKOe
10.5 JIEUCTBHE BUJIUMOTO, yIIBbTPa(rOIETOBOTO u
PEHTT€HOBCKOTO U3TyUYeHHH
106 TexHuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSA3HU
CBETOBGIE SABJIEHUA
11.1 JlydyeBas monensb cBera. IcTouHMKH cBETa
11.2 [IpamonuHetHOE pacIpOCTpAHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaxKeHUst
' cBeTa
114 [Ipenomnienne cBeta. 3aKOH MPEIOMIIEHHMS CBETA.
' ITostHOE BHYTpPEHHEE OTPaKEHHUE CBETA
11.5 JInnza. Xop srydeit B ivH3e




OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONAa H

11.6
TEJIECKOoIa
117 I'ma3 kak onruyeckas cucreMa. bian3opykocts U
' JAJIbHO30PKOCTh
118 Paznoxenune Genoro ceera B cnekTp. OnbiTel HproTOHA.
' CroxeHue cnekTpaibHbIX IBETOB. /lucnepcus ceera
[TpakTiueckue paboThI:
UccnenoBanue  3aBUCUMOCTH — yIJla  OTpaKeHUS
CBETOBOTO JIy4a OT yIJIa MaJICHHUS.
W3ydeHne XapaKTepUCTUK H300paKEHUs MpeaIMeTa B
IIJIOCKOM 3€pKaJie.
WccnenoBanue 3aBUCUMOCTH  yIjla MPETOMIICHHS
CBETOBOI'O Jiyya OT yTIJla MaJeHUs Ha T'PAaHULE «BO3IyX —
11.9 CTEKJIO».
[Torydyenue n300pakeHHii ¢ MOMOIIBIO COOMparoIe
JIUH3BIL.
Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
ONBITEL 10 BOCHPHUATHIO I[BETA MPEAMETOB MPU UX
HAOII0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI
duznueckue sBJIeHUs B mpupoze: 3atMeHust CoyHIa 1
11.10 JlyHbl, 1[BE€Ta TeN, ONTUYECKHE SBJICHHS B atMmocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
1111 Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,
' doToanmapar, ONTUYECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
121 Onwitel Pesepdopna u mimaneTapHas MOJAENTh aTOMA.
' Mogens aroma bopa
Hcnyckanne u MmoOTJIONIEHHE CBeTa aToMOM. KBaHTHI.
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs
124 Ctpoenne aromHoro sapa. HykinoHHas Mopenb

aTOMHOTrO spa. M3otomnsl




PannoaktuBubie npeBpamieHus. llepuon mnomypacnana

12.5
ATOMHBIX sJEP
126 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MaccOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. Microunuky sHepruu
' CoumHiia 1 386311
129 Slnepnas osHepretuka. JlelicTBUE  paMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabOntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIyYEeHUSI.
12.10
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TyTH (TI0 hoTOrpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paOaKTUBHOE W3JIYYEHUE TPUPOJHBIX MHHEPAJIOB,
JNENCTBUE PpAJUOAKTHBHBIX M3JIYYEHHH HAa OpraHu3M
yeJioBeKa
1212 Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYECKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHpA, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTepPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUH HpPUPOAbI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarnuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MUECKUX SIBICHUIN
B OKpyXaromieM MHPEC, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(pu3HaKH)

Brnanenue ocHoBamMu MOHSATUHWHOIO afmapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MpoNHeCChl, UCIIOJIb3YA (I)YHJI&MGHT&HBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnamenne ocCHOBaMH METOJIOB HAyYHOTO IIO3HAHHUA C Y4YETOM
coOuIo/IeHHsI MpaBUil O€30MacHOro Tpyna: HaONoIeHHEe (PU3NIECKUX
ABJICHUN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITHMUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAIIBHYI0  YCTaHOBKY II0 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIMYMHBl U AHAJIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEACTaBIATH
MOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yueHHbIE CBOICTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIC JTaHHbIC,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTHUYHOCTH IIOJIYYCHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPENeNATh Pa3MEPHOCTb

(bu3nYeCKOi BETMYNHBI, TOTYYECHHON IPU PEIICHUH 3aauu

VYMeHHne XapakTepu3OoBaTh IPUHLHWINBI  JACHCTBUS TEXHUYECKHX
YCTPOWCTB, B TOM 4YHCJI€ OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOoAuMbIe (PHU3HUUECKUE




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
NOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBIIOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
($U3UYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia uis
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEpEMEUICHNs], IIyTH, KOOpAMHATBl IIPM PABHOMEPHOM IPSAMOJIMHEHNHOM
JBUKEHUHI
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl 1 NPOCKUUU IMEPEMELIEHUs, MPOCKUHUU CKOPOCTH M IPOCKLHU
YCKOPEHUS IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukn 3aBUCHUMOCTH OT BPEMEHU MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUH
CKOpPOCTH, IIPOCKIUHU IIepEMELICHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEepPTUKAIM (JBUKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TMPOEKLUUH YCKOPEHHS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejda MO OKpyKHOcTU. HanpasieHnue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

YCKOpPCHUH. (DopMyna JJIs1 BBIYUCIICHUA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTH BemiecTBa. CDOpMYJ'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha

TCIIO

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJTYJIS CUIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMHpHO@ TArOTEeHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuita TskecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna ajsi BEIYUCICHUSI CUJIBI TSKeCTHU BOIHM3M moBepxHOocTH 3emnu: F = mg.
JIBmxenue manet BOokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHenue nmmnyJibca. MIMImynbe criib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTnueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisl 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamenne MexaHUYECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Mowment cunsl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O0510KK. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna Amsl BBIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' lMuppocratudeckoe qaBieHUE BHYTPHU KHUIKOCTH.
dopmyiia i1 BEIYUCIICHUS JTABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NENCTBYIOIIEH Ha TeT0, MOTPYKEHHOE B JKHUIKOCTh WIIH Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpamienue sHepruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BbICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IByX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPYXUHBL, KO((UIIMEHTa TPEHUS CKOJIbXKECHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
yIOPYTOCTH; CPeJHEeH CKOPOCTH JBHMXEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CUJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOThHI CUJIBI YIPYTOCTH MPU NOABbEME IPy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YacCTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEN CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
poZia MOBEPXHOCTH; CWJIbI YNPYTrOCTH, BO3HHMKAIOIIEH B MPYXKUHE, OT CTEICHH
negopManuu MpyKHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlpaBISIOIEH;
nepuoja (4acToThbl) KoyieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHojJa KoJieOaHM HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycnoBust paBHOBeCHUs pplyara

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU

CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PCAKTUBHOC ABUKCHHUC JXUBBIX OPraHU3MOB, pbI4aru B TCJIC YCIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHA Ha JKHBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue yCWlpOﬁCWl@d.’ CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUEeCcs COCY/Abl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHHN TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIH30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

24 TennoBoe pacIIMpeHHE U CxKaTUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsas sneprus. PabGora u Teruomepenadya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEmIOTHL. Y AelbHAast
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpoOIEeccax. YPaBHEHUE TEIIOBOIO
OajaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IPOLIECCE

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTU. YAenbHas TeruioTa

‘ napooOpa3oBanus: L = Q/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YILCJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHHSIH OHEPIYs CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuniumne! padoTe! TermaoBsix Asurarenei. KIIJ[ TeroBoro asurarens

Ipaxmuueckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
MacCchl, B KOTOPYK ONYIIEH HAarperbli UWIMHIP; KOJIWYECTBA TEIUIOTHI,
OT/JIAHHOT'O0 HArpeThIM LMJIMHIPOM, IOCIE ONYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEJIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEIUIOTHI
IJIaBJIEHUs Jbpja. MccinenoBaHue M3MEHEHHMsS TEMIIEpAaTypbl BOABI  IPU
pa3IMYHBIX YCIOBUAX; SBICHUS TEMJI0OOMEHA MpPU CMEUIMBAHUU XOJOTHOU M

ropsiueit BOJbI; MpoIecca UCTIapEHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHA, IBUraTellb BHYTPEHHEIO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYIIEPIIO3UIIMH IEKTPUUYECKHUX T0JIel (Ha KayeCTBEHHOM YPOBHE)
Hocurenn osnexkrpuyeckux 3apsaoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN AIEKTpUYECKHU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/N

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miig yyactka anekrpuueckoit uenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSIMHEHUS TPOBOTHUKOB
3.10 PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHAYKIIUH
113 MarautHoe 1oOJIEe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBHE IOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHOM nHAyKuu. [Ipasumno Jlenmna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPsHKEHHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOTI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

3.17

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMiiu, Apeid MOoI0COoB,

POJIb MAaruuTHOTI'O IOJIA IJI ) KU3HU Ha 3€MJ'I€, MMOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTelibHbIE AIEKTPONPUOOPHI (mpumepsI), BJIEKTPUYECKUE
PEIOXPAHUTENH, OSJICKTPOMArHUT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,

TeHEpaTop MOCTOSHHOTO TOKA

3.19

3JI€KTpOMaFHI/ITHI)I€ Boausl. IlIkana SJICKTPOMArdMTHBIX BOJIH

3.20
3.21
3.22
3.23

3.24

JlyueBas monenb cBeta. [IpsamosimHERHOE pacIpOCTpaHEHHUE CBETA
3akoH oTpaxeHus ceera. [1nockoe 3epkano

[Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus cBeta

JInnza. Xox ﬂyqeﬁ B JIMH3C. cDOI(yCHOC pacCToOAHNUEC JIMH3bI. OnTuueckas cuia

yma3el D = 1/F

3.25

I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbI

3.26

Ilpakmuueckue pabomul
N3mepenue ontuueckoil cuiibl coOUparoen JUH3bI; (OKYCHOTO PacCTOSHUS
coOuparoniell JTMH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
KOTJa IPeIMET PACIIONIOKEH B IBOMHOM (hoKyce), MoKa3aTels MPeIOMIICHHS] CTEKIIA.
HccnenoBanue cBoiicTBa  M300pakeHUs, TOJYYEHHOIO C  IOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOXKEHHBIX JIMH3;
3aBUCHUMOCTHM YIJIa TPEJIOMIJIEHHMS] CBETOBOIO Jyya OT yrIjla NMaJeHUs Ha TpaHULE

«BO3YyX — CTCKIIO»

3.27

3.28

Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHBI, 1BeTa TeT,
ONTHYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE

CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA

4.1

PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oera-

pacnana




4.2 Omneitel Pesepdopaa mo paccestauro anbda-gactuil. [Inanerapras Moaens aroMma

4.3 Cocras aromHoro sjpa. M3oronst

4.4 [Tepuoa nmonypacmnanga aTOMHBIX siAEp

4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsJ0BOI0 U MaCCOBOT'O YUCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIyud, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJHBIX MHUHEPAJIOB,
JIENCTBUE PAJMOAKTUBHBIX U3TyUYE€HUN HA OpPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETp, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHuE, epepadoTaHHOE
[Tepeimkun .M., BanoB A.M. AxunonepHoe o61iecTBo «M31aTenscTBo
«IIpocBemienue»

» Gusuka: 8- kmacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppimkuna .M., iBanoB A.W. AkuronepHoe o01ecTBo «M31aTeabcTBO
«IIpocBemenne»

» Guzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHUE, TepepadOTaHHOE
[leppimkun .M., I'ytauk E.M., iBanoB A.U. u n1p. AkurionepHO€e 00IIeCTBO

«M3parenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJA

®duzuka. 7 knacc. Meroauyeckue pekomenaanuu. [loypounsie pa3paboTku K
yueOHuky [leppiikuna 1. M., UBanosa A. U.

Mertoanueckoe conpoBoxAcHUE mocoous "Jmarnoctuaeckue padoTel. Ou3mKa.

9 xmacc"

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU
MHTEPHET
bu6moreka L{OK https://m.edsoo.ru

OTtkpeIThii Oank 3agannii GUTTA



https://infourok.ru

https://uchi.ru
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