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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUI0 H3y4eHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYeHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COJEp>KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUS, TO €CTh CII0CO0Aa MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE MPEIANOJaracT OBJIAJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATh MNAHHBIC W HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbLCTBA
AJI1 TIOJTYYCHUST BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OlpeseNieHbl B KOHLENIWM INpEenojaBaHus ydeOHoro mnpenmera «Pusumka» B
oOpa3oBarenpHbIX opraHu3auusx Poccuiickoir ®enepaunu, peanus3yromumx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

[enun nzydyeHus: Gu3HKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUA 1 (HOPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cepax  Oyayumieit
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

NpUOOpEeTeHNE 3HAHMM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ nH(POpMalmend (HU3NIECKOTO COACpPKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oo011ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemserii B mporpaMmMe 1o (usmuke nepedeHs 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBINT METON TO3HAHWS: HAOJIOEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue MpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUM BeLeCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKMBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmomenue ~ siBmeHWW,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITH IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIECHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temmeparypbl. l[lepenaua paBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpYyKEHHOE B HUX TeJ0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOOKU U
OIIpPEIICIIEHUE €€ TPY30IIOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Kosdduuuent monesHoro nedctBus (manee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPIUH.
8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnexkTpuzanus Tei. J[Ba poaa sJeKTpUUECKUX 3apsiaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYIEPIIO3ULINU AJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPIHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne 1 peryanpoBaHie HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISi  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HANPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

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

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprus cxxatou npyxkuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHue TyTed M TPAeKTOPUM JBHIKEHUSI OJIHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIIM TPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 uiieHTa TPEHUS CKOJIbXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aKoHa COXpaHEHHs SHEPTUU.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpiHyX7aeHHble — KojeOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJIEOAHUI NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBONCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4er B pacCErBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlonmydeHnue n3o0pakeHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna v miuanerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon nmomypacnanga aTOMHBIX sz€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIYYEHHW HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINIA MOYJb TIPEAHA3HAYEH ISl CUCTeMaTU3alun
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH AAHHOTO MOJYJIS PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, 4TO OOyYaloON[WEecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qECIIe IJIS1 IPOBEPKH TUIIOTE3 M MOJYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTHUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHUE 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCCUid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX MMOCJICICTBUAN I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
IPOEKTOB (HM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMNM M KOMIIETEHTHOCTEH B o0jacTu
bu3uKu;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JEHUCTBUUA C Y4YETOM BIMSHHUS Ha OKpPYXAIOLIYI Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJSITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3UIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoW Quznueckoin
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIICHHOMY IIIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBaTh 0000ILEHUSI U BBIBOJIBI 110 pe3yIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

IPUMEHSATh Pa3IMYHbIE METO/bl, NHCTPYMEHTHI U 3aIIPOCHI IPHU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaNbHYIO (OpPMY TpEACTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI O CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIieMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO Pe3yJibTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENBHO COCTABIATH AITOPUTM PelIeHHs (PU3MUECKON 3a1auul WK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
Gu3MUecCKOro HMCCIAEAOBAHMS WM TMPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSAMH B >KHUBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHUS MEXaHWYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MPOBEPSIEMBIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX Ta0NHIl U TPadUKOB, JENaTh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEIJI0KEHHONW WHCTPYKIUHU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS] PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATHMHBIA ammapat Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3aps/l, FJIEKTPUYECKOE M0JIe, MPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIIUS, IUIABJICHUE, KpUCTauIu3alnus (OTBEp/IEBaHME), KHUIICHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsI UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHHWE W KaNWULIPHBIE SBJICHUS B TPUPOJE,
KpUCTaJUIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MooCOB, POJb MArHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAS BIAXHOCTHh BO31yXd, JJIEKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEJIWYMH, 0003HAYEHUS M E€IUHHUILIbI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaTEMaTUYEeCKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3yYeHHBIX CBOWCTBAa (DU3MUECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsloB, B3aWMOJEWUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEMJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUA HW3YYCHHBIX TPHUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM ¢ CXEMAaTUYHBIM pPUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LETeH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh HMHGPOPMALMIO O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOJIOACHUS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMH 3a/1a4aMH, CJIEANTH 3a BBINOJHEHHUEM ILIaHA ACHCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHUS W TOTJIONIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
najJieHUue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJEHCTBUE



TeJ, PeaKTUBHOE IBIDKCHHE, KoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHue 0eJoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUU Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Tella MpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
NPaBUJIBHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MACCOBOTO YHUCEN



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISABIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usmueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIY4YEHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE H3MepsAeMOl BeanuuHbl ((POKYCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX TPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie M COOMparoLIeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAeNICHUs] TOCTOBEPHOCTH MOJyY€HHON HH(OpPMAIK HAa OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM TI'PAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dwusuka - HayKa 0 MPUPOC 2
1.2 duznyecKre BeTUINHBI 2
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CrpoeHue BemiecTBa 1
JIBu>KeHMEe U B3aUMOJEHCTBHE YaCTHUIL
2.2 2 1
BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2
Hroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3
3.2 WNueprus, Macca, TUIOTHOCTh 4
3.3 Cuna. Bune! cun 14 1
Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBneHust TBEPAbIMU 3




TCJI1aMU, XKUJAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH 5
4.3 ATMocdepHOe aBIeHHE 6
44 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3
' B HUX TEJIO
Wroro no pazueny 21
Pa3nes 5. PaGora m MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHuueckasi SHeprus
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
11 CrtpoeHue u cBOWCTBa BELIECTBA 7
1.2 TennoBbie porecchl 21 1 5
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DJeKTpUIecKre 3aps/bl. 3apsHKEHHBIE Tea 7 1
' U MX B3aUMOJICHCTBHE
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 7
2.3 MarauTHbI€ SIBICHUS 6 1.5
2.4 DNEeKTpOMarHuTHAs MHIYKIINS
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnudeckoe JBMKEHUE U CIIOCOOBI ero
1.1 10 1
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 20 1
1.3 3aKOHBI COXPAHEHUS 10
Hroro mo pazueny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJIHBI
2.1 Mexannueckue KoineOaHus 3
2.2 Mexannueckne BOJIHBL. 3BYK 1 3
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 5 )
' AJIEKTPOMATrHUTHBIC BOJTHBI
Htoro no pazneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcenyckanue v noriomeHue ¢cBera aroMomM
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakiuu 1
Wroro no pazueny 17
Pa3nen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAePKAHUS 9 )
' Kypca (usuku 3a 7-9 kiacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue

n/n Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE pecypchl

padoTshI padoThI
®usuka — HayKa O PUPOJE.
1 SABnenus npupoasl. duznueckue 1 2.09 https://m.edso0.ru/35YPBIWS5K

SABJICHUA

MexanndecKkue, TIUIOBEIC,
2 AIEKTPUYECKHE, MATHUTHBIE, 1 4.09 https://m.edsoo.ru/116U53L6H
CBETOBBIC, 3BYKOBBIC SIBIICHUS

(6))
3 HBIHCCKHE BEMHIMHBL H 11X 1 9.09 https://m.edsoo.ru/6ZYFTFPA7
HU3MepeHue

Ypoxk-uccienoBanue
"U3mepeHue Temneparypsl pu

4 TTOMOIIIH KUJIKOCTHOT'O 1 1 11.09 https://m.edsoo.ru/VVQGCNSIMP
TepPMOMETpa U AaTYUKa
TEeMIIEpaTyphl"”

5 BBonnast koHTpoibHas paboTa 1 1 16.09 https://m.edsoo.ru/3LPP2HPX2

Ypok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA

6 apuka, mymeHHOro 1 1 18.09 https://m.edsoo.ru/9YLZITEMU
TOPU30HTAIILHO, TEM OOJIBIIIE,

4yeM OoJIbIle BhICOTA ITycKa'

Crpoenue BemecTBa. OMbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 22.09 https://m.edsoo.ru/F5PU40LYR
CTPOCHHE BEIIECTBA



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

JIBM>KEHUE YacCTHUIl BELIECTBA

25.09

https://m.edsoo0.ru/HQ31SN1F3

10

VYpoxk-uccienoBanue «OMnbIThI IO
HaAOJIIOIEHUIO TEIIOBOIO
pacIIupeHus Ta30B»

ArperaTHbIe COCTOSHUS
BEIECTBA

29.09

2.10

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

11

12

B3anmocBsA3p MexIy
CBOMCTBaMH BEIIIECTB B pa3HbIX
arperaTHbIX COCTOSIHHSX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OcOOCHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI

MexaHuueckoe TBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

6.09

8.10

https://m.edsoo.ru/AWM1DBI48

https://m.edsoo.ru/3W6CCIHB1

13

14

15

Ckopoctb. Enunuiiel ckopoctu

Pacuer nytu u BpemeHu
JIBYDKEHUS

WNueprus. 3akoH uHEPIUH.
BzaumopeiicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTHU
JIBMDKCHUS TEJ

14.10

16.10

21.10

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX55101BX

16

IlnotHOCTE BemiectBa. Pacuer
Macchl ¥ 00beMa Tejia 1o ero
IJIOTHOCTH

23.10

https://m.eds00.ru/0S71X3DPS

17

JlabopaTopHas pabota
«Omnpenenenne MIOTHOCTH
TBEPAOTO TEJIa»

6.11

https://m.edso0.ru/OH22PX7CX



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX

18

Pemrenue 3agad mo reme
"[TnoTHOCTE BemecTna"”

11.11

https://m.edso0.ru/50DYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3auMoeiicTeus Ten. Cuna
ynpyroctd. 3akoH ['yka

JlaGopaTopHas paboTta
«M3y4eHne 3aBUCUMOCTH
pactsbxenus (nepopmarnyn)
MPY>KUHBI OT MPUIIOKEHHON
CHJIBD

SIBnenne Tsarorenusa. Cuia
TSKECTH

CBs13b MEX]ly CHIION TSXKECTH U
Maccoi Tena. Bec Tena. Pemenue
3aga4 no treMe "Cuna Tsoxecta"

13.11

18.11

20.11

25.11

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

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

23

Cuna TsKecTH Ha IpYrux
maHerax. Gusnyeckue
XapaKTePUCTUKH IUIaHET

27.11

https://m.edsoo.ru/IM2DOKY LI

24
25

N3mepenue cuit. JluHamomeTp

Bec tena. HesecomocTh

2.12
412

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue 1ByX cui,
HAMpAaBJIEHHBIX MO OJTHON
npsiMoi. PaBHOENCTBYIOIIAS
cui

9.12

https://m.edsoo.ru/L6SNUZVZ8

27

28

Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B npupoje u

11.12

16.12

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH



https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH

TCEXHUKEC

29

JlaGopaTopHas paboTta
«3yueHne 3aBUCUIMOCTH CHIIBI
TPEHUS CKOJIBLKCHHSI OT CHIIBI
JABJICHUS U XapaKTepa
COIPHUKACAIOLTIXCS
MOBEPXHOCTEI»

18.12

https://m.edsoo.ru/TAQP4B30A

30

32

31

33

34

Pemenue 3agau Ha onpenenenue
PaBHOJCHCTBYIOIIEH CUIIbI

KonTponbhas pabota mo Temam:
«MexaHHYecKoe JIBHKEHUE,
«Macca, IIIoTHOCThY», «Bec
tenay, «I'padpuyeckoe
n300paxeHue cuimy, «CHITbI»

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIIBD»,
«PaBHOZIEMCTBYIOIIAS CUIT»

Hasnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUUCHUS
JaBJICHUS

JlaBrienue ra3a. 3aBUCUMOCTD

JaBJIEHH Ta3a OT 00bEMa,
TeMIIEePaTyphl

23.12

30.12

25.12

13.01

15.01

https://m.edso0.ru/5YY23XXSD

https://m.edsoo.ru/PARO8SWE4D

https://m.edso0.ru/TOV639RZF

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

https://m.edsoo.ru/544Y MX9WR

35

[Tepenaya naBieHust TBEPABIMU
TCJ1aMHu, XUJIKOCTAMU U ra3daMiu.
3akou [Tackains

20.01

https://m.edsoo.ru/CG5P08NWO

36

I[aBJICHI/IC B XKXUJAKOCTH U Ia3c,

22.01

https://m.edso0.ru/K7T1219UC



https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC

BBI3BAHHOC I[ef/'ICTBI/ICM CHIJIbI
TAXCCTHU

Pemenue 3agay no teme

37 «/laBieHue B )KUAKOCTH U rase. 27.01 https://m.edsoo.ru/UHHC5RB6W
3akoH [lackamsi»

38 Coobmarommuecst cocy bl 29.01 https://m.edsoo.ru/7THDBMDHR?2

39 I'unpaBnuueckuii mpecc 3.02 https://m.eds00.ru/67X2LF396

40 MaHOMeTpH; Hopumeoit 5.02 https://m.eds00.ru/5G846G718
YKUJKOCTHBIM HacoC
Atmocdepa 3emmu. [Ipuannbl
CYLIECTBOBAHMSI BO3AYIIHOM

41 0001109KH 3eMIIH. 3aBUCUMOCTD 10.02 https://m.edso0.ru/DRQ6ZPW1M
aTMOC(EpPHOTO JTaBJIICHHS OT
BBICOTHI HaJ] YPOBHEM MODSI

42 Bec posayxa. Amocpeprioe 1202  https://m.edsoo.ru/PYRNEDISY
JIaBIICHHEC

43 Hsmepertne atmocpepHoro 17.02  https://m.eds0o.ru/2183TIPD4
nasienus. OneiT Toppuuerm
3aBUCHUMOCTB aTMOC(HEpHOTO

44 JTaBJICHUS OT BBICOTHI HAJT 19.02 https://m.edsoo.ru/YWIFWMZIJ
YpOBHEM MOpsI
bapomerp-anepoun.

45 ATMocdepHoe aBlieHle Ha 24.02 https://m.edsoo.ru/WBNXTP7GR
pa3IMYHBIX BBICOTaX

46 Pemerue saza< 10 TeMe 26.02 https://m.edsoo.ru/YWVWL5TA1
"ATtmocdepHoe naBrneHue"”

47 JleHCTBHE JHUAKOCTH U ra3a Ha 3.03 https://m.eds00.ru/SMGOFRA466

MOTPY>KEHHOE B HUX TEJO.



https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466

ApxumenoBa cuia

48

49

50

JlaGopaTopHas paboTta
«OrnpeseneHue BbITAIKUBAOLIEH
CHUJIbI, ICVCTBYIOLLEH HA TENO,
MOTPYKEHHOE B JKUIKOCTH

JlaGopaTopHas paboTa 1o Teme
«HccrenoBanue 3aBHCUMOCTH
Beca Tella B BOJIe OT 00bEMa
MOTPYKEHHOU B KHUIKOCTh YaCTH
TeIay

IInaBanue Texn

5.03

10.03

12.03

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

Jlaboparopras pabora
"KonctpyunpoBanue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
orpeJiesicHue e€
rpy30noabEMHOCTH"

17.03

https://m.edsoo.ru/BGOVBS63P

52

53

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBnenune
TBEPABIX TEJI, KUIAKOCTEU U
ra3oB»

Mexanuueckas padota

19.03

24.03

https://m.edsoo.ru/R7VHLAG00Q

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

54

55

MommuocTs. EquHuIs!
MOIIIHOCTH
VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpU
noabEMe 110 JiecTHUIE"

26.03

7.04

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

https://m.edsoo.ru/GDB065558

56

[Ipoctele MexaHu3Mbl. Peryar.

9.04

https://m.edsoo.ru/8YRUOUGS?2



https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2

PaBHOBecue cuit Ha ppruare

S7

KonTponbhas pabota no teme
«/laBneHue TBEPABIX TeET,
KHUJIKOCTEH U Ta30By» /
Bcepoccuiickas npoBepodHas
pabora

14.04

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHbIit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPIBIX TEJI, KHUJIKOCTEH U
ra3oBy» / Beepoccwuiickas
poBepouHas paboTa

16.04

https://m.edsoo.ru/RFCSYB9F8

59

60

61

62

Poruaru B TexHuke, ObITY U
npupoje. Jlaboparopnas pabota
«HccnenoBanue ycioBHit
PaBHOBCCHUS pblyara»

Pemenue 3amau mo treme
«YcaoBus PAaBHOBCCHA pbIdyara»

Koadduunent noneznoro
NENCTBUS MEXAaHU3MA.
JlaGopatopHnas pabora
«M3mepenne KI1/I HaknoHHOM
IJIOCKOCTU»

Pemenue 3amau mo reme
"Pabora, momuocTh, KIT/I"

0.5

0.5

21.04

23.04

28.04

30.04

https://m.edsoo.ru/KR7VOIXUT

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

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

https://m.edsoo.ru/VF5XBQLVS

63

Mexanunyeckas SHEpIHusl.
Kunernueckas u noTeHImaibHas
SHEPIUs

5.05

https://m.edsoo.ru/SHOE7HOYK

64

3aKOH COXpaHEHMS

7.05

https://m.edso0.ru/46Y22ZPME



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME

MEXaHUYECKON IHEPTrUun

65

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCneprMEHTalIbHOE
onpeeeHue N3MEHEHUS
KHMHETHYSCKON M IMTOTCHIIHAIILHOM
SHEPTUH NPU CKATHIBAHUU TEJIa
110 HAKJIOHHOM mocKocTH"

12.05

https://m.edsoo.ru/SM7E7YTZC

66

67

68

PesepsHsiii ypok. Pabora ¢
TEKCTaMM 110 TEME
"MexaHndecKkoe ABKeHHe"
KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»
PesepBHylit ypok. Pabora ¢
TexcTaMH 1o Teme "Padora.
MoutHocts. DHeprus"

14.05

19.05

21.05

https://m.edsoo.ru/MJJIPGGSA3

https://m.edsoo.ru/AECZ9T7EC

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS

1.09

https://m.edso0.ru/10BIEJBGQ

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
razo00pa3HOro COCTOSHUN
BeElllEeCTBA

OObsicHEHHE CBOMCTB TBEPAOTIO,
KHJKOTO ¥ ra3000pa3HOro
COCTOSIHUH BEIIECTBAa HA OCHOBE
HOJIOKEHUH MOJIEKYIISIPHO-
KHHETHUYECKOU TeOpUn

Kpucrannuueckue u amopdHsbie
Tena

4.09

8.09

11.09

15.09

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmauuBaHue ¥ KanWUISIPHOCTD.
[ToBepXHOCTHOE HATS)KEHUE
Tennosoe pacipeHue u
cKaTHE

18.09

22.09

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

https://m.edsoo.ru/ISN3OKS8L

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHUIL

25.09

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

29.09

https://m.edsoo.ru/BBVVCI9MHG6

10

11

12

Bunae! renionepenaun
VYpok-koHpepeHus
"[IpakTHUYECKOE UCIIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuajoB B LIEJAX
sHeprocoOepexeHus"

KonndecTBO TENIIOTHI. Y aennHas
TCIIIIOEMKOCTD

2.10

6.10

9.10

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEII0BOE
paBHOBECHE

13.10

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
TEr1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

16.10

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer KoauuecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICTSIEMOTO UM TIPH
OXJIAXKIECHUN

JlaGoparopHas paboTa
"Onpenenenue yneabHOU
TEIJIOEMKOCTH BelecTBa"

SHCpF WS TOIUIMBA. Y AeJIbHAas
TCIJIOTA CTOpaHusA

20.10

23.10

6.11

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo0.ru/40IT1ZJAH

https://m.edso0.ru/683AIXYWS8

18

IInaBneHue u OTBEpIEBAHNE
KPUCTAITMYECKHX Tell.

10.11

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbpHas TeIUI0TA IUIABICHUS

19

20

JlaGopaTopHnas pabota
"Onpenenenue yaenabHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Vcmapenue

13.11

17.11

https://m.edsoo.ru/LCQXVHGHD

https://m.edso00.ru/CQG4DQKML

21

Kunenue. Y aenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

20.11

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YXA.
JlaGopaTtopHnas pabota
"OnpeneneHne 0OTHOCUTEILHON
BJIQXKHOCTH BO3ayxa"

24.11

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

27.11

https://m.edsoo.ru/N4AXJEXGAL

24

25

26

[TpuHIUIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBArarens BHYTPEHHETO
CrOpaHus

KIIJ] TenmoBOro aBuratesns.
TennoBble ABUTATENN U 3AIUTA
OKpYKaroIIe Cpebl

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCax

1.12

412

8.12

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

https://m.edsoo.ru/UJASDRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOIBHON

11.12

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemrecTna"”

28

KonTtponbHast pabora o Teme
"TeruIoBbIE SIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUU BenrecTna"

15.12

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

29

30

31

DnekTpuzanus Tei. JIBa pona
IIEKTPUICCKUX 3aPSIOB

Ypok-uccienoBanue
"DneKkTpu3anus Tea MHAYKLIHEH
U TIpU COTIPUKOCHOBEHUH"

B3aumoneiicTBre 3apsHKeHHBIX
Ten. 3akoH Kysnona

18.12

22.12

25.12

https://m.edso0.ru/9E85KDOQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUYECKOE TTOJIE.
HanpsxeHHOCTB
ANEKTpUYECKOro noJs. [IpuHiun
CYIEPIIO3ULNH JIIEKTPUUECKUX
noJjeun

29.12

https://m.edso0.ru/N79CZGZ1J

33

Hocurenn snekTpuaeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Crpoenue atoma

12.01

https://m.edsoo.ru/AFOIKADMV

34

35

HpOBOI[HI/IKI/I " JUDJICKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsa

Pemienne 3amad Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

15.01

19.01

https://m.edsoo.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CymiecTBOBaHMs. McTouHnKN
IIEKTPUIECKOTO TOKa

22.01

https://m.edso00.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

DJIEKTPUYECKUH TOK B MeTasuiax,
JKMAKOCTAX U rasax.
KoHTpoinbHas pabora 1o Teme
"Onextpuzanus Ten"

26.01

29.01

2.02

https://m.edso0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4ACOO0YPF

40

DneKTpuyecKas enb 1 e€
COCTaBHBIC YaCTH

5.02

https://m.edsoo.ru/ROW7KUDDO

41

42

43

44

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
peryiaupoBaHue CHIIbI TOKa"

DNEKTPUYECKOE HANPSIKEHUE.
Bonbr™merp. JIabopaTopHast
pabora "U3mepenue u
perynupoBaHue HanpspKeHus "

ConpoTusieHne MPOBOJHMKA.
VY nenpHO€E CONPOTUBIICHUE
BELIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
COIIPOTHUBIIEHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MIOTIEPEYHOI0 CEUEHUS U

0.5

0.5

9.02

12.02

16.02

19.02

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

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/EBUO05PC4G

https://m.edso0.ru/4JDA8GZNX



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

Martepuaia”

45

46

47

48

49

50

3aBUCHMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4JacTKa Lenu

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pesucrope"

[TocnenoBarenbHOE U
napajuielIbHOE COCAMHEHUS
MIPOBOTHHKOB
JlaGopaTopHnas pabota

"[IpoBepka mpaBuiIa CIOKEHUS
HanpspKeHUHU Mpu

IocCJICA0OBATCIbHOM COCANHCHUHU

JIBYX PE3UCTOPOB"

JlaGoparopHas paboTa
"ITpoBepka npaBuiIa AJIs1 CHIIBI
TOKa MU MapajiieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemienue 3ama4d Ha MMPUMCHCHUC

3akoHa Oma AJIg pa3JInIHOT O
COCAUHCHUA ITPOBOAHHUKOB

26.02

2.03

5.03

9.03

12.03

16.03

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZ]J

https://m.edsoo0.ru/19ZEFKZZ4

51

PabGora 1 momiHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

19.03

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



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

JlaboparopHas pabota
"Onpenenenue padoThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

23.03

https://m.edsoo.ru/VR92V8JHA

53

DJNIEKTPUUYECKHE LIETTH U
HOTPEOUTEIH FIEKTPHUUECKON
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

26.03

https://m.edso0.ru/1L3KZ2XLM

54

55

56

ITocTostHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue
1OJIEH MOCTOSHHBIX MarHUTOB"
MaruutHoe noje. MaroHutHoe

noJjie 3eMJIN ¥ €ro 3HaUECHUE IS
JKA3HU Ha 3emiie

6.04

9.04

13.04

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo0.ru/1GL7RIQOR

https://m.eds00.ru/R3IXXJCRVK

57

58

59

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DnexkTpudecKkue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMonencTsus. IlocTtoaHHbIN
INEKTPUYECKUH TOK"

KonTponbHas padbora no teme
"DnexkTpuueckue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMonencTsus. IlocToaHHbIN
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabota

PesepBHblit ypok. Pabora ¢

16.04

20.04

23.04

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

TekcTamu 1o Teme "TlocTossHHbIH
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickast mpoBepoyHas
pabora

60

OmneiT OpcTena. MaruutHoe
II0JI€ YIIEKTPUYECKOr0 TOKa
MarsuTHoe 1osie KaTyIIKH ¢
TOKOM

27.04

https://m.edsoo.ru/PC1DMV4ID

61

[IpumeHeHHEe AIEKTPOMArHUTOB
B TexHuKe. JlaboparopHas
pabora "U3yuenue aeicTBUs
MarHUTHOTO TOJIS Ha MPOBOIHUK
¢ TOKOM"

0.5

30.04

https://m.edsoo.ru/KG8XDIUWD

62

63

DNeKTpOoABUTaTEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3ydeHue padoThl
aNeKTpoBUraTess"

Omneiter @apanes. 3akoH
3JIEKTPOMarHUTHON MHIyKIUH.
IIpaBuio Jlenua

4.05

7.05

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

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
MOJIYYEHUS DIIEKTPUIECKON
SHEPruM. DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPruu

11.05

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme
"DNEeKTpUYECKUE U MATHUTHBIE
ABJICHUS"

65

14.05

https://m.edsoo.ru/GFS9PNC8B

KonTponpHas pabora mo Teme
66 "DNEKTPUYECKHE U MAarHUTHBIC
ABJICHUS"

18.05

https://m.edsoo.ru/APBXXTADS

PesepBHblit ypok. Pabora ¢
67 TekcTtaMu 110 TeMe "TeruioBeie
saBieHus"

Peseprurlit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarduTHele
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

14.5

21.05

25.05

https://m.edsoo0.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

Jara

IIpakTH4eckue
U3y4eHus

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

MexaHudeckoe JBMKSHUE.
MarepuanbHas TO4Ka
Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO IBHKCHHUS

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

2.09

2.09

7.09

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE NpsAMOIMHENHOE
newxenue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

9.09

https://m.edso0.ru/L043PYTGB

[Ipsamonuneitnoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpenenenre yCKOpeHus Tena
pU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CBoboaHoe nagenue teir. OnbITh
["anmunes

9.09

14.09

1 16.09

16.09

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/IKKINJFO8

https://m.edsoo.ru/NMQA4AGGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

9 N 21.09 https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInHeiHas v yriaoBas
CKOpPOCTH

10 Henrpoctpenireriioe 23.09  https://m.edsoo.r/OSLFGWFZY
yCKOpEeHHue
IlepBsiii 3akoH HproToHA. BekTop

11 23.09 https://m.eds00.ru/TADTURL3K
CHUIBI
B i H .

12 TOPOTL SAROH HRIOTONA 2809  https://m.edsoo.ru/5A28NGVEV
PaBHoOnelicTByIOIIIAs CHITa
T i H .

13 PTHI SaIOH HRIOTORA 3000 hitps://m.edsoo.ru/XPFYGB4RM
Cyneprio3unus cui
P

14 CHICHHE ST HA HPHMEHCHHC 30.09 https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyrocru. 3akoH ['yka 5.10 https://m.edso0.ru/BHBXXRIJQ
P

16 CIIEHHE 3374 10 Tome «Cina 7.10 https://m.edsoo.ru/HML1AMN12
YIIPYTOCTHY
JlaGoparopHas paboTa

17 «OnpeneneHne KeCTKOCTH 7.10 https://m.edsoo.ru/T4PAJAFV1
PYKUHBDY

18 Cuna tpeHus 12.10 https://m.edsoo.ru/BAWPRASI7
P

19 ILIEHHE 3371 10 Tome «Crta 14.10 https://m.edsoo.ru/PJIDH2DCIOT
TPEHUSD»
JlaGoparopHas paboTa

20 "Onpenenenue kodppuuueHra 14.10 https://m.edsoo.ru/C56RD8KX8
TPEHUs CKOJIbXKEHUs"
P n

21 CILICHHE 3372 10 TEME "3aKOHSI 19.10 https://m.edsoo.ru/VT3T38KBU

Herotona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
nentpa (CosiHeUHas cucTeMa).
lanmaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

21.10

21.10

9.11

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/V02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

11.11

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

26

PaBHOBECHE MaTepUaIbHON

TOYKH. AOGCOJIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOTO TEIIA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectn

11.11

https://m.edsoo.ru/AONEMB459

27

PaBHOBECHE MaTeprUaTbHOI

TOYKHU. AOCOJIFOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectu

16.11

https://m.edsoo.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo reme
"MowmenT cuinsl. L{enTp TsokecTn"

IToaroroBka Kk KOHTPOJIBHOU

pabote no Teme "MexaHn4yeckoe
nBmkenue. Bzaumonetictsue ten"

18.11

18.11

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

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KontponbHast pabora o Teme
"MexaHn4YecKoe IBUKECHUE.
BzaumoneiictBue ten"

23.11

https://m.edso0.ru/J1BOUJ2YG

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3auUMOJICUCTBUE

25.11

https://m.edsoo.ru/7PI5SBWQD2

32

33

Pemenne 3aga4 mmo teme "3akoH
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

25.11

30.11

https://m.edsoo.ru/LQOG6EH8F9

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

34

Mexanunueckas pabota u
MOITHOCTb

2.12

https://m.edso0.ru/FCOHVOY XP

35

36

37

PabGota critbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGopaTtopHnas pabota
«Omnpenenenue padboOThI CUIIBI
TPEHUs IPU PaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIEHON TOBEPXHOCTH»

CBs3b 3HEPTUH U PabOTHI.
[TorennuanbHas FHEPTUs

2.12

7.12

9.12

https://m.edsoo.ru/Y4H20MDHI

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

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUU

9.12

https://m.edsoo.ru/\WKXL7NXVR

39

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE

JlaGoparopHas paboTa
«M3yvyeHune 3aKk0Ha COXpaHEHHS

14.12

16.12

https://m.edsoo.ru/FMM2S69EB

https://m.eds00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KomnebarenbHoe ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOoaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

16.12

21.12

https://m.edsoo.ru/SEQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKA

23.12

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

28.12

https://m.edsoo.ru/BACAG6R4KS

45

46

47

48

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

JlaGopaTtopHnas pabota
«Ormpenenenue 4acTOTh U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexanndeckne BOJIHEL. CBoOHCTBA
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

30.12

30.12

11.01

13.01

https://m.edsoo.ru/RPN7BUG55

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpok-koHpepeHIus

13.01

https://m.edso0.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHUYeCKHE BOJIHEL B
TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa
Ypok-uccinenoBanue

"HaOaromeHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4acTOThI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

18.01

20.01

20.01

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZVS8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

25.01

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

27.01

https://m.edsoo.ru/7YAJAV5TM

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoJacOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

27.01

1.02

3.02

https://m.edsoo.ru/ZVD7Z44\VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypoxk-koupepennus "lkara
OJICKTPOMAariMTHBIX BOJIH.
Ucnonp3oBanne

3.02

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



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBA3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArdUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

8.02

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewenune 3aiay Ha onpeneneHue
YacTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MPUpo/Ia
cBeta. CKOpOCThH CBeTA.
BomnnoBrble cBolicTBa cBeTa

HcToyHuku cBera.
[Ipamonuneitnoe
pacnpocTpaHeHHe CBeTa.
3armenust Connua u JIyHbl

10.02

10.02

15.02

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPaKEeHUs
cBeTa

17.02

https://m.edso0.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

17.02

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH

22.02

24.02

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yriia npejIoMJICHUA CBETOBOT'O
JIyda OT yriia naJaCHus Ha

rpasuiie "BO3AyX-CTEKJIO0

67

Ypoxk-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

24.02

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

68

69

JImasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

1.03

3.03

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpexnenenue GOKyCHOTO
paccTOSHUS U ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

3.03

https://m.eds00.ru/3AXTVNZNJJ

71

Ypoxk-koHpepeHuus
"OnTHYecKue TUH30BBIE
npubops"”

10.03

https://m.edsoo.ru/KKVVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanuts 3peHue"

10.03

15.03

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznosxenue 6eoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTPaTbHBIX
BeToB. [{ucnepcus ceera

17.03

https://m.edsoo.ru/ZPRFEN4D5V

75

JlaGopaTtopHnast pabota "OMBITHI
10 Pa3JIOKEHHUIO OEIOTO CBETa B

17.03

https://m.edsoo.ru/E5I8L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIIEKTP U BOCIPUSTHUIO LIBETA
MIPEIMETOB MPU UX HAOIIOIEHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa CBeTa: AUCIIEPCHS, 22.03 https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxaus”
O Pese

77 meiet Pesepgopra 24.03 https://m.edsoo.ru/P922QVFIV
TUTAHEeTapHAasi MOJCIbL aTOMa
IT Bopa. M

78 OCTYIATRI Opa. VIOAEID aToMa 24.03 https://m.eds00.ru/OBJPHEOG?2
bopa
Hcenyckanue v noriomeHme cBera

79 aromoM. KBanTrl. JIuneiiuatnie 5.04 https://m.edsoo.ru/M9LRTHPCO
CIIEKTPBI
Ypoxk-npaktukym "HaGmronenue

80 " 7.04 https://m.edso0.ru/7TNCLNW296
CIICKTPOB UCITyCKaHWUS

81 PagyoakTuBHOCTE M €€ BUIBI 7.04 https://m.edsoo.ru/22H32JWLM
CtpoeHne aTOMHO .

82 TPOCHIE aTOMHOTO pa 12.04 hittps://m.eds00.ru/IRVESKOFK
Hyknonnas Mmoaens
P .

83 AAHOAKTHBHBIC [TPEBPATICHIT 14.04 https://m.edsoo.ru/RA796 TPSP
H30Tonm!
P :

84  CHICHIE Sa/at 10 TeMe ) 14.04 https://m.eds00.ru/WX2HQP256

PagnoakTuBHBIEC TPEBpAIICHHS

85 [Tepuon monypacmana 19.04 https://m.edsoo.ru/WZDJCOES§7
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyYEHUS B 21.04 https://m.edso0.ru/X1J4002C4
IPUPOJIE, MENULINHE, TEXHUKE"
S .3

87 /ICPHDIC PCAKIHI. SAKOHET 21.04 https://m.edsoo.ru/YOQ2XMKO0

COXPAaHCHUA 3apAa0BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

MacCCOBOT'O YHUCCII

88

89

DHeprus CBSI3HM aTOMHBIX sIIIep.
CBs13b Macchl U SJHEPTUU

Penrenue 3amad mo reme
"Anepubie peakuun'

26.04

28.04

https://m.edsoo.ru/NSTEUFIO3

https://m.edso0.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a u neaeHus
anep. Uctounuku 3Hepruu
CouHiia 1 38631

28.04

https://m.edsoo.ru/RMBFOBND7

91

Ypok-koHpepenmus "SAnepaas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUHN Ha
JKUBbIE OpraHU3MbI"

5.05

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanToBsie sBIeHUS"

5.05

https://m.edsoo.ru/TBOXB9TUQ

93

94

95

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie aBienus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboTHI IO Kypcy
"B3aumonericteue Tea'"

[ToBTOpenue, o6oOIIEHNE.
Pemrenne pacueTHBIX 1
Ka4eCTBEHHBIX 33j1a4 10 TeMe
"TenoBsbie mporecch”

12.05

12.05

17.05

https://m.edsoo.ru/5SUTJAFD6U

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

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpenue, o6odIICHNE.
Pemnienue pacyeTHbBIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TenmoBbIX ABUTATEIICH

19.05

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6oOIICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 10 TeME
"KII/ snexrpoycTtaHOBOK"

19.05

https://m.edsoo.ru/XP2ZHRNAY4

98

[ToBTOpenue, obodIeHNE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBbIC sIBJICHUS"

24.05

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH I10 TeMme "3aKOHEI
COXpaHEHHUs B MEXaHHKe"

[ToBTOpenue, 0600meHue. PaGora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

[ToBTOpenue, o6o0menue. Pabora
¢ TekcTtaMH 110 TeMe "CBETOBEBIE
siBjIeHus"

26.05

26.05

https://m.edso00.ru/91XS3CXDT

https://m.edsoo0.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 1o Teme "KBantoBast
U siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) HUBHUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIaHHYIO (HU3MUYECKYI0 BEJIUMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTMPOBKY 3aKOHa ©  3alHCHIBAaTh €r0 MaTeMaTU4YeCKOoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYEeCKWX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCJIOBHE, IMOACTABIAThH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATH U3MEPEHMS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JCHCTBUS TNPUOOPOB M TEXHMUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HaXOauTh HWH(POpPMAIUIO O MpUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(POpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YuciIe (U3NYECKHUE SIBICHUS B MPHUPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYecKol BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBAaHN, ACJIaTh BBIBOIAbI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYro C HCIIOJIB30BAHUEM IMIPSMBIX HW3MEpPEHUI:
IUTAaHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBHS H3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCEMBbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHMs (PU3UUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NUECKOTO COACPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISPHYIO JIUTEPaTypy (U3MUECKOTO COJAEp)KAaHUS, CIIPAaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMALMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SBJICHHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KalOIleM MHpE, B TOM 4YHMClIe (PU3NUYECKUE SBIICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUII  CMBICA  MCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHUE SIBICHUS W IPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3y4eHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YpaBHEHHUII), WCIOIB3Ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOABI

1.10

1.11

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
HCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)PI31/I‘-IGCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, neaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

CO6.]'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B oxpynca}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepuer, caMocTOsTENbHO (OPMYITHPYST TOUCKOBBIA  3armpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManui Ha OCHOBE WMEIOIIMXCS 3HAHUN W JIOMOJHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar U3y4aeMoro paszaeia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

11

Ousuka — Hayka O Tmpupoje. SIBIEHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  ®Dusumyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

14

1.5

2.1

2.2

2.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsACHEHHE

HAOJIFOIaEMOTO SIBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenne temrepaTypbl P MOMOUIU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJIEHM A O CTPOEHUU BEIIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME JMCKPETHOE CTPOCHHE
BEIIIECTBA

JBuxenne wyactuil BemecTBa. CBA3b CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMIeparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBre yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUC




ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKocTed U TBEPABIX  (KPUCTAIMYECKHX)  TeIl.
2.4 B3auMocBs3p  Mexay CBOICTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuueckue padboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 10 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnelTbl 10 OOHApYXKEHUIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBM)KEHUE
3.9 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' JIBHKEHHUH. Pacuér myTn U BpeMEHM JIBH>)KEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUSA CKOPOCTU ABUKCHUSA TEIL
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TEIl
38 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETpPA
37 SIBnenue TAroTeHUS U cuia TsKecTH. CHila TAXKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
38 Cwia tpeHns. TpeHHE CKOIBXEHUS M TPEHHE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxxeHue cui, HANpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBMIKEHUS




(wapuka B OKHJIKOCTH, MOJEIU  IEKTPHUECKOTO
aBToMOOWIE W Tak pjanee). OmpeseneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  IuIOoCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCHUMOCTh PaCTsDKEeHUs (nedopmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaroOmnXxcCsa HOBCpXHOCTeﬁ

dusnueckue SBICHUSI B IIpUpoAc: IMPUMEPLI ABMIKCHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOW IIPHUPOJIE,
JeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAIMITHUKN

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHHUS U

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMITepaTyphl
43 [lepenaya naBneHust TBEPABIMHU TellaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKrE MalTUHBI
3aBUCHUMOCTh  JaBIICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMuapocraTuyeckuii mapagoxc. CooOIIAONTHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYIIIECTBOBAHUS BO3AYITHOW oOo0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 Wzmepenue atmocdepHoro nasieHus. Ilpubopsr s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBrE KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) CHiia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

411

HccnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIOIIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYMpPOBAaHHE  JIOAKM W ompeaeineHue  eé

Irpy30N04bEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIOIIUECS COCYIIBI,
YCTPOHCTBO BOJAONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, HMOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanuueckas pabota
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocTeie MeXaHW3MBI: pbluar, OJIOK, HaKJIOHHAs
' m10ckocTh. [IpaBuno paBHOBecHs ppryara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koaddunuent
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH HM3MEHEHHS W
' COXPaHEHUS MEXaHHUYECKON YHEPTHH
£ g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  Mpu




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela 10 TOPHU3OHTAJIbHOMU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCpPIUuu

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBAa: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
TI0JIO’KEHUS. MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopgenu  TBEPAOro, JKMAKOIO W ra3o00pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Telna
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeopuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxxaTue
66 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprusa. CriocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKIINS,
' U3JIy4eHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEmoTa IIaBIeHUs
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTh TeMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro
JIaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrarenis. TersaoBble ABUraTeld U 3allura
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHUIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OneITel 10 HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEUWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYypPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Teja B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEIIMBAHUH XOJOAHON U TOPAYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

HccnenoBanue npouecca uCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

Omnpenenenue yaeapHON TEILIOTHI MIIABJICHHS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudyeckue  yCTPOWCTBA:  KallWUIAPBL, IPHUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO
7.3 nosid. IIpyHIMI cyneprno3uuuu 3JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

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

OIEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKYU MIOCTOSHHOIO TOKA




HenicTBust 3JIEKTPUYECKOTO TOKa (TeroBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa it yyacTKa Lenu

[lTocnenoBarenbHOE W HapajUieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHble MarHuThl. B3ammojeilcTBHEe MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHOoe ToNe 3eMiM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIopTe

Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOICHUIO AJICKTPHU3AIUN TET WHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue neMCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUW  TpHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIEIISIEMO Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPU
ux oOveauHeHMH ©  pazaeneHuu. lccrnegoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OmpITEI,  JEMOHCTPHUPYIOIINE  3aBUCHUMOCTH  CHJIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAarHMuTHOIO IIOJI Ha IPOBOJHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MECHCHHUI 3HAUCHUS U HaIlpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

@dusnueckue SBJICHUS B MPUPOJE: IIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuyeckue ycTpoWCTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETp, PEOCTaT, CYETYUK DJIECKTPUYECKON DHEPTUU,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPHI,  HArpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KNIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paszzneina
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE PSIMOJIMHEMHOE JBUKEHUE
HepaBHomepHoe MPSIMOJIMHENHOE JIBUKEHUE.
8.4 CpemHsass W MTHOBEHHass  CKOPOCTh  Tella  MpH
8 HEPABHOMEPHOM JBUKCHHUU
8.5 YckopeHnue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE
' JIBUKCHHE
8.6 CBobOonnoe magenue. OneITel [anunes
PaBHOMepHOE nBUXKEHUE MO OKpyxHOcTU. [lepuon u
8.7 yacTtoTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE
8.8 [TepBorii 3akoH HproToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWiIa TPEHHS CKOJBXKCHUS, CHIIA
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHUS.
' Yckoperne cBOOOTHOTO MaCHHS
815 IBmwxkenne  tianer  Bokpyr  Comuma.  Ilepsas
' KOCMHYECKasi CKOpOCcTb. HeBecoMOCTh 1 Tieperpy3ku
816 PaBHOBecMe  MaTepUaJIbBHOM  TOYKH.  AOCOJIOTHO
' TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHONW OCBIO
' BpaieHus. MomeHT cuibl. LleHTp TsbkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun TsxectH, ynpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
8.23 [TorennuanbHass SHEpPrusi Tejia, MOTHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPrUs CXKATON NPYKUHBI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHS [IapHKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHusi Teja MpH paBHOYCKOPEHHOM

JBUKEHUH 110 HAKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka TrumoTessl: €cClIM INpPU PABHOYCKOPEHHOM




8.28

8.29

JIBYKCHUW 0€3 HayallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUSI CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHus CKoyubkeHus. OnpeneneHue
KECTKOCTH TPYXUHBL. OnpeznencHue padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepxHOCTH. OmnpeseneHue padoThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIEHUSA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  COUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIepuoJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatiieHue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxawmue KosneOaHus. BbIHyXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacrpocTpaHeHHsl. MeXaHWYeCKue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WNudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
Omnpenenenne 9acTOTBl W TepUoAa  KoJeOaHHi
9.7 MaTEMaTUYECKOTO MasiTHUKA.

Ompenenenne YacTOTBl HW  TepuoAa  KoJeOaHWi

IIPY’KUHHOI'O MasITHUKA




UccnenoBanne 3aBUCHUMOCTH TIepHojia  KOJIeOaHMI
IIOABCHICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH —Tepuoja  KoJeOaHWi
NPY>KHHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyXuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHuYecKkue yCTPOMCTBA: 3XOJOT, HCIOJIb30BaHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. 9HeKTp0MarHHTHHe BOJIHBI.

104 CBoIiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mnpupoaa ceera. CKOpOCTh CBeTa.
. BoaHoBEBIE CBOMICTBaA CBETA
10 [TpakTryeckue paboOTHI:
10.4 WN3yuenne CBOHCTB  DJIEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuky cBeTa
11.2 ITpsimonuHEtHOE pacIpocTpaHEHHE CBETA
Otpaxenue csera. [lmockoe 3epkanio. 3aKOH OTpaKEHUS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 Jlunza. Xop ydeit B 1nH3e




OnTrueckas cuctema QoToarnmnapara, MHUKPOCKONA |

11.6
TeJecKona
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs H
' JAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B crekTp. OnbiThl HhtoTOHA.
' CrnosxeHue cieKTpajabHbIX IBETOB. Jlucnepcus ceeTta
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPasKeHHUs
CBETOBOI'O Jy4a OT yIJla MaJeHUs.
W3ydyeHne xapakTepUCTUK M300paKeHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIJla MPEIOMIICHUS
CBETOBOI'O Jiyya OT yIjla NaJCHUsS HAa TPAHULE «BO3AYX —
11.9 CTEKJION.
[TorygeHnne M300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIMH3BL.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAOIIEH JINH3HI.
OnBITHI IO Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.
OnbIThl MO BOCHPUATHIO LIBETA NMPEIMETOB MpPU HX
HaOJII0/IEHUU Yepe3 I[BETOBbIE QUIILTPHI
dusnueckue sBICHUS B npupone: 3arMeHus ConHIa
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue YCTpOMWCTBA: OUKH, HIEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Omneitel Pezepdopna u 1utaneTapHas Mojzenb aroma.
' Mogens aroma bopa
Hcnyckanue M TOTJIOLIEHHWE CBeTa aroMoM. KBaHTHI.
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyeHus
194 Crpoenne aromHoro sjapa. HyxinoHHas Mojenb

aToMHOro siapa. M30Tomnsl




PannoaktuBHble mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX sJEp
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 U
' MacCOBOI'0 YHCEI
12.7 DHeprus cBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunukn sHeprun
' CouHua u 3B€311
12.9 SnepHnas osHepreruka. JleWicTBHUE  paJMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIC OPraHU3MbI
[IpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue painoakTuBHOro hoHa
dusuyeckue ABICHUS B IPUPOAE: E€CTECTBEHHBIN
pasoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE W3JIyYEHHE NPHUPOJHBIX MUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX JId PCIICHUA y‘Ie6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHnue ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OPYAOBAaHUSA MO MHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BBHIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sijipa) U YMEHHE MPUMEHSTh UX IS

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajadH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OICHUBATH PEATUCTUYHOCTH MOIYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMYHHBI;, YMEHHE OMPEIEIsATh Pa3MEepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBICHUW W HEOOXOAWMBbIC (Pu3NUecKHe




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bU3M4ecKOro cojep:KaHus, CIPaBOUYHBIE MaTepUalbl, PECypChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYI'YHO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+ut
['paduiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
nepeMEeIeHHsI, IyTH, KOOPAWHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO IBUKECHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (O =uv,, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmku 3aBHCUMOCTH OT BpPEMEHH JIJIS TPOCKIUH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TPOEKIMH TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,




NPOEKIMK CKOPOCTH M KOOPJAMHATBI IpH CBOOOJHOM MaJeHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCIEHUS MOYJIS CHIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATI'OTCHUSA:

My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
D=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KT/l mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F

P=—-

191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe naBieHUE BHYTPHU KUIKOCTH.

®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoAa
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMIXCHHUC IIJIAHCT Conueynon CUCTCEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYAard B TEJIC YEJIOBEKA, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Buzp! Termonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJenbHas TerioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YHGJIBHaH TCIJIOTA I1JIaBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punuuns! pabots! TemoBbix apuratencii. KI1/1 reruioBoro apuratens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 3MeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remnu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHAYKLIHUH
313 MarauTHoe TmoOJIe TOCTOSHHOT'O MarHura. B3amMonelcTBHE HOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMarnuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €ro IMOIICPEYHOTr0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMIIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpumepsI), AJICKTPUICCKHUE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DekTpoMarHuTHbIC BOJHBI. [1IKaia 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mojieib cBeta. [IpsMoIuHEeHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakmuyeckue pabomol
W3mepeHue onTHYECKOM cuibl coOHMparomiel JMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
396 KOTJ1a MpeIMET PacIoyio’KeH B IBOMHOM (poKyce), moKka3aTess MpeIoMIICHHSI CTEKIIa.
' UccnenoBanue cBOWCTBA HM300pa)KE€HUs, TOJYYEHHOTO C  TOMOIIBIO
coOuparoniel JIMH3bl; N3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIy4a OT Yrjla MaJCeHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SIBJIEHUA
A1 PagunoaktuBHOCTh. Anbda-, Oera-, raMMma-usznyueHus. Peakiuu anbda-u Oera-

pacnana




4.2

Omneiter Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapuas Mozaenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepurox moypaciajga aTOMHBIX SACP

4.5 SnepHble peakuu. 3aKOHBI COXPAHESHHUS 3aPSAI0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIydd, PaTUOAKTHBHOE W3IIyUCHHUE MPHUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3JTyYCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinoHepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

O.A. Yepnukona, C.H. I'magenkona, B.B. Kyapssues. Merogudeckoe mocooue
k yueOHuky .M. Ilepoimkun, A.U. UBanos. ®usuka 7 knacc, 8 kiacc, 9
kiacc. Mockaa."IIpocBenienne” 2023;

H.K. Xannanos, T.A. XannanoBa. @u3uka. TecTsl. 7kiacc, 8 knacc, 9 kiacc
A.E. Mapon, E.A. Mapon. /lunaktuueckne matepuansl. Gusuka 7 knacc, 8
Kjiacc, 9 xnacc.

B.B. IllaxmatoBa, O.P. llledep. Juarnoctuyueckue padbotsl 7 Kiace, 8 Kiace,

9 xiacc
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