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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢U3MKEe HAa YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «Ousukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueToM (enepanbHON pabouel mporpaMMbl BOCIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
$u3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mo ¢usuke ydMTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMma o ¢u3Mke ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMma mo ¢Qusuke paszpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, ONMOJIOTHEN, aCTpOHOMHUEH 1 PU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, NPEIOCTaBIsieT Haubosee sICHbIe
00Opa3Ilpl MPUMEHEHHsI HAYYHOTO METOJAa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TiaBHBIX 3a7a4d (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATD AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HU3YYEHHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

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

npUOOpEeTeHNEe 3HAHMM O JUCKPETHOM 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 buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

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

OCBOCHHE TPUEMOB paboThl ¢ MH(POpMalmend HU3NIECKOTo COACpPIKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
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).

[Ipennaraemserii B mporpamMmMe 1o (usmke nepeueHsb 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 OBYUEHUA

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.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAOJNIOJEHHE, IMOCTAHOBKAa HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue 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
MmycKa.

IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammonericTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpuctamnuyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0beMa BEIIECTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxeicTBytomas cui. 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 CKOPOCTH MPHU B3aUMOJIEUCTBUH TEII.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJILKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JelicTBue XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne NeUCTBUSA aTMOCHEPHOTO JABICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS INIOTHOCTEN TEJa U AKUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBL, ICUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIPEIICIIEHUE €€ TPY30IOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» mexanuku. Koadgdurment nonesnoro aeiicteus (mamee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTAIBHOM ITOBEPXHOCTH.
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.

Mogenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIlECTBA. 1e€mIO00MEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHHUS OT aTMOc(epHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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 PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  IpHU
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh 3nexkTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIieHHE NPOBOJHUKA. YIEIbHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 311eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

L 0 N o Uk wN R

T T
N OO Ul AW N R O



18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHUe CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOHMATU TONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEJOBAHUIO SIBJICHUSA SJEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBvkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon u yvacrora oOpamnieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUIbI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHManbHas SHEPTUs Tela, MOAHATOTO Hal
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

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

HaOmnroneHne paBeHCTBa CHII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnropnenue konebaHUl Tea MOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



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

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xopa ayuen B inH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIA
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

W X N kR W E

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. W3ydenue xapakTepUCTUK M300paKEHUsI MpeIMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



KBaHnToBbIE fIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanune u MornioueHre ceera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eWCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3jIMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHNs TPEAMETHOTO COACPKAHUSA U OTBITA IEATEIbHOCTH, IPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JesATEeIbHOCTH, HA OCHOBE KOTOPBIX 00OecHeunBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJYy4YEHHbIE 3HAHWS, pemaTbh 3aJadyd, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh M HAYYHO OOBSICHATH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOOJiee BaXKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBaHne 0000IIaronero xapakrepa. Mojyias 3aBeplIiacTcsi MpPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HANpaBIIEHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY Y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKMX KauecTB (PU3MYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4dyHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO TIOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEIICHUHM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOT0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJAHMPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHU;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJSTHBHbBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUNHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BHIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIIETO ¢ YY4ETOM CAMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUERB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOIBIIOE UCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C y4ETOM TMPEJUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HCH, HAIICJICHHBIE Ha PEIICHHWE 3aJauyd W TOJJepKaHue
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUA C YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEIOCTUKEHHUS) PE3yJIbTaTOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPU PEIIEHUH (PU3NUECKUX 3a/1ay UIH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHE W  XUMHYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
AHEPIruM) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOTO JIaBJICHUs Ha KMBOM OpraHU3M, IJIABaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
bu3nYecKre BeINIMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC Tena,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO(PGUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U IUHUIIBI
bu3MYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBECHUs phiuara (0J10ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJIB3ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIA CONPUKOCHOBEHMS TEJ, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHUsS pblyara M OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaONull U TpaduUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd(D(PUIMEHT TMONe3HOro  JEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsijl, FIEKTPUUECKOE I10JI€, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAMs, IUIABJIEHUE, KpHUCTAJIM3alnus (OTBEpAEBAHHE), KHUIICHUE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHUA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHUWE W KanWULIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJINIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUMYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKONM TEOpUU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3UYECKUX SIBICHUM,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX Il peIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYECKUX METOJIOB, HCIOJb3ysl OMUCAHUE WCCIEIOBAHUSA, BBIICIATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YJIEIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJAHMUKA, CHUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHUs, CJeIysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

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

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPY 3TOM I'PAMOTHO MCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBHINOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUs W TOTJIONEeHUs, ab(a, OeTa- U raMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aMMOICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHUE OEIOTo CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpy’XamllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢bu3nueckue BEIUYUHBI (CpelHsSsI M MIHOBEHHas CKOPOCTb Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUECKUH CMBICT MCMOJIb3YEMbIX BEIWYMH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOIO M MaCCOBOTO YHCET
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3HUECKHUE BETUUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATHCTUYHOCTD TOTYYECHHOTO 3HAUYEHUST (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEMYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYMHbl ((POKYCHOE paccTosiHUe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadaJbHOH CKOPOCTH, TMepuoja
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM  3aBUCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUs], COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U COOUpAroIeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJNb30BaTh  HM3YyYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
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n HaumeHoBaHue pa3jieioB U (undposbie)
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ble paboThI ue padboTsbl

| pecypchl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
1. o i 5 https://m.edsoo.ru/ZJ2U
1 W3MKa - HayKa O IPUpoJIe 13BMX
1. S — 5 1 https://m.edsoo.ru/UDC
2 . TC8RID
1. EcrecTBeHHOHay4HBIN METOA 5 1 https://m.edso0.ru/Z0OL7
3 MMO3HAHUSA LIIS

Wroro mo paszneny 6

Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2. CT00CHIE BELLECTA 1 https://m.edso00.ru/2SJ15
1 P B 1M41
2. JIBr>keHre 1 B3aUMOJICHCTBHE 5 1 https://m.edsoo.ru/ZXD
2 YacTHI] BEIIECTBA KQLXCC
2. ArperaTHble COCTOSHUS 5 https://m.edso0.ru/ONO
3 BEIleCTBa VIXY1K

Hroro mo pazaeny 5

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej

MexaHnueckoe IBMKEHUE

3

https://m.edsoo.ru/SFP
MEBWOK



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS
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https://m.edsoo.ru/2SJI51M41
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https://m.edsoo.ru/ZXDKQLXCC
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https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK

https://m.edsoo.ru/GXP

3. n 4
5 HEpIIHsI, Macca, MIOTHOCTh UAMTSP
3. https://m.edsoo.ru/9RN
3 Cwuna. Bune! cun 14 DRUONW
Hroro mo pazaeny 21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenue. [lepenaua
4. .. 3 https://m.edsoo.ru/X0D
1 JABJICHUS TBEPBIMH TEIIAMU, W367P2
JKUIKOCTSIMHU U Ta3aMH
4, 5 https://m.edsoo.ru/2MV
5 JlaBIIeHHE )KUIKOCTH XZ0KL4
4, A o 5 https://m.eds00.ru/T713
3 TMOC(EpHOE J1aBJICHHE ASXNO
4, JleiicTBUE )KUIKOCTH U Ta3a Ha https://m.edsoo.ru/NFE6
) 7

4 MOTPYKEHHOE B HUX TEIO OY8NK

Uroro no pazaeny 21

Pa3nea S. PaGora 1 MOIIHOCTB. JHEPIrus
5. PAGOTA 1 MOLIHOCTE 3 https://m.edso0.ru/75LM
1 . REDY1
5. 0 5 https://m.edso0.ru/504N
2 pOCTI)IG MCXAHU3MBbI XKX9
5. M 4 https://m.edso0.ru/G304
3 €XaHUYEeCKask YHEPTHs SAEMT

Hroro mo pazaeny 12

PeszepBHoe Bpemst 3



https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

12



8 KVIACC
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KonTpoabu IMpakTnyeck
/ U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
ble paboThI ue padoThl

n pecypcbl

Paznen 1. TensioBuIe ABJIeHUSA
1. CtpoeHue u cBoiicTBa 7 https://m.edsoo.ru/R8QZ
1 BeIecTBa NCIPM
1. https://m.edsoo.ru/FI142A
9 TemuioBbIe MpoLEcCh 21 1 ) 5\VZA

Utoro no pazneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNEKTpUUECKUE 3apsIbl.
2. P P , . https://m.eds00.ru/R4QO
1 ap}I)KeHHer Tea U ux RCTO4
B3aMMOJICHCTBHE
2. [TocTostHHBII 20 5 7 https://m.edsoo.ru/PBQB
2 JJIEKTPUYECKHUI TOK 0WS2B
2. https://m.edsoo.ru/BULA
3 MarsuTtHbIe SBICHUS 6 1 15 FRBRA
2. ONeKTpOMarHuTHas https://m.edso0.ru/7Q0OD
4

4 VHJTYKLHS 8EL15

Hroro mo pazneny 37

PeszepBHoe Bpemst 3
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https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n HaumeHoBaHme pa3jiesioB (undgposbie)
KonTpoabu IMpakTnyeck
/ H TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
ble paboThI ue padoThl

n pecypchl

Paznen 1. Mexannueckue siBJCHHUS
1. Mexanunueckoe OBUKEHHE 10 1 https://m.edsoo.ru/CEOG
1 M CIIOCOOBI €0 OIUCAHUS HRGTL
1. . https://m.edsoo.ru/UC1R
) Bsaumoneiicteue ten 20 1 3 SAFAC
1. 3aKOHE COXDAHCHIA 10 3 https://m.edsoo.ru/5SHEC
3 P 3Y258

Wroro mo pazneny 40

Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
2. Jlm. .

Mexannueckue KoieOaHus 7 3 https://m.eds00.ru/SSVIG
1 SAI3
2. MexaHnueckue BOJIHEL. https://m.edsoo.ru/DHIJG
8 1 3

2 3ByK 8A50

Hroro no paszneny 15

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

3. DNEeKTpOMarHUTHOE MOJIE U https://m.edsoo.ru/DT98
6 2
1 DJIEKTPOMArHUTHBIE BOJIHBI B8EYO
Hroro mo pasneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
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https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0

4. 3aKOHBI pacIpOCTPAHEHUS 5 9 https://m.edsoo.ru/HBN3
1 cBeTa NMK2M
4, JIMH3EI ¥ OITHYECKHE 6 3 https://m.edsoo.ru/20WN
2 puOOpEI YKRX1
4, Pasnoxenue 0e10ro ceera 3 5 https://m.edsoo.ru/2Z5A
3 B CITCKTP HODTO
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Pa3pen 5. KBanToBbIe IBJICHUSA
)51
5. cryckarue 1 4 1 https://m.edsoo.ru/BK5E
1 IIOTJIOIIEHUE CBETA 4AO08
aTOMOM
5. C 6 1 https://m.edsoo.ru/U3WX
) TPOCHHE aTOMHOTO S/Ipa R6IB
5. o 7 1 https://m.edsoo.ru/TMM
3 JIEPHBIC PEAKIIUH VYOVSF
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
IToBTOpeHue u 0600IIEHNE
6. Broperie tenn 9 5 https://m.edsoo.ru/JKQX
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¢u3uku 3a 7-9 knace
Wroro mo paszneny 9
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https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
A KoumnuectBo yacos DJIeKTPOHHbIE
Jlara
n Koutpoan uudposbie
Tema Ypoka HpaKanec H3y4YCH
/ Bcero HbIEe o0pa3oBaTe/ibH
Kue padorpr M4
I padoTsI ble pecypchl
dusuka — Hayka o Ipupojic.
1 P T—— y;c o PHPOA 1 https://m.edsoo.ru
PHPOLEL. /35YPBIWS5K
Ddusnyeckue ABICHUA
Mexanndeckue, TeIIOBEIE,
2 | DIEKTpUYECKUE, MATHUTHBIE 1 https://m.edsoo.u
p ’ ’ /116U53L6H
CBETOBBIC, 3BYKOBBIC SIBIICHUS
3 dusnueckue BEMTUYUHEBI U UX 1 https://m.edsoo.ru
M3MEpPEHUE [6ZYFTFPAT
Ypok-uccnenoBanue
"N3mepeHne TeMepaTypbl
4 | 1upu n(f)Mo U KU KECTI-};EFO 1 1 hilps://m.edseo.ry
p HU KA /VOGCNSIMP
TEPMOMETpa U JaTYMKa
TeMneparypol"
Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKU U3YYalOT
[IPUPOLY.
pHpony . https://m.edsoo.ru
5  EcrecTBeHHOHayuYHBIH METOA 1

no3Hagusa. Onucague
buznyecKuX SIBICHUHN C
IIOMOIILIO MOJIEIe!

[3LPP2HPX2
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Ypok-uccnenoBaHue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA NIapUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OouIbIIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

JOKa3bIBAKOIHUE JUCKPETHOC
CTPOCHHUC BCIICCTBA

https://m.edso0.ru
QYLZITEMU

https://m.edso0.ru
[F5PU40LYR

I[BI/I)KGHI/Ie qaCTull B€IICCTBA

https://m.edsoo.ru
/HQ31SN1F3

Ypok-uccienoBanue «OMbIThI
10 HAOJIIOIECHUIO TEILIOBOTO
pacCIIUpPEHUs Ta30BY

AI‘peFaTHBIe COCTOAHUA
BCIICCTBA

https://m.edsoo.ru
[FT87UNTLS

https://m.edsoo.ru
/STRDWACXM

Bzaumocss3p Mexny
CBOMCTBaMH BEIIECTB B
Pa3HbIX arperaTHbIx
COCTOSIHUSIX U X
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKECHHUE

Cxopoctb. Equauiisr
CKOpOCTH

https://m.edsoo.ru
[AWM1DBI48

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

https://m.edso0.ru
[29GPTJAKL
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Pacuer nnytu u BpeMeHH
JBUKCHUS

https://m.edsoo.ru
[PVHMNWAUA

WNuepuus. 3akoH HHEPLMH.
BzaumosaeiicTBre TeN Kak
MpUYMHA U3MEHEHUSI CKOPOCTH
JIBUKEHUS TEI

https://m.edsoo.ru
[KX55101BX

IImoTHOCTE BemecTBa. Pacuer
Maccel ¥ 00bEMa TeJIa [0 €ro
[UIOTHOCTH

JlaGopaTopHnas pabota
«Ormnpenenenue MIOTHOCTH
TBEPIOTO TEIIA

Pemenne 3amag mo Teme
"ITnotHOCTH BemiecTBa"

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

https://m.edsoo.ru
[OH22PX7CX

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

Cuna xak XxapakTepuCTHKa
B3auMoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru
INV56FY1G2

JlaGoparopHas paboTa
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TPUIIOKEHHON
CHUJIBI»

https://m.edsoo.ru
[PXXW6DHXE

SIBaenmne Tarorenus. Cuma
TAXCECTH

CBsi3b MEXY CUIION TSKECTH
U Maccoii Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna Tsxectu"

https://m.edsoo.ru

[OCWJIXENQE

https://m.edsoo.ru
[8PZHPV1YJ]
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Cuna TspKecTH Ha Ipyrux

2 . o ccrte https://m.edsoo.ru
3 mranerax. Ouznuecku IM2DOKYLI
XapaKTEPUCTUKHU TIJIAHET
2 " I https://m.eds00.ru
4 3MepeHue cuil. Jlunamomerp IT1ZGKCKH
2 Bec Tena. Hepe https://m.edsoo.ru
5 ¢ Tena. HeBecomocTtn JUAOLSQBRE
CrnosxeHue AByX CHII,
2  HamnpaBJICHHBIX IO OTHOU https://m.edsoo.ru
6 npsiMoil. PaBHozeicTByromas /L6SNUZVZ8
cHUI
2  Pemenue 3ama4 1o teme https://m.edsoo.ru
7 "PaBHOzelicTBYIOIIAs cui' IMKPXDZNX5
Tpenne CKOJILXEHNUS U TPEHUE
2 p T P https://m.edsoo.ru
3 nokosi. Tpenue B mpupoje u TALEOSMMH
TEXHUKE
JlaGoparopHas paboTa
«3y4yeHne 3aBUCUMOCTH
2  CHIIBI TPEHUS CKOJBKEHHS OT https://m.edsoo0.ru
9  cuibl HaBIEHHA U XapakTepa [TAQP4B30A
COTIPUKACAIOIIIUXCS
ITOBEPXHOCTEN»
Pemienue 3agad Ha
3 https://m.edsoo.ru
0 onpeneanHe ) [SYY23XXSD
PaBHOJIEHCTBYIOMIEH CUITBI
3 Pemienue 3agad mo reMam: https://m.edsoo.ru
1 «Bec tenay, «I'paduueckoe /T9V639RZF
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n300paxenue cuiy, «CHITbI,
«PaBHOAEHCTBYIOMIAS CUID)

KonTtponbsHas padora o
TeMaM: «MexaHu4ecKoe

3 aBmkeHuey, «Macca, https://m.edsoo.ru
2 IUIOTHOCTEY, «Bec Temay, [PAROSWE4D
«I"padunueckoe n3o0paxkeHue
crny, «Cuas»
aBiienre. CriocoOsl
3 I[MeHI,meHm R https://m.edsoo.ru
3 7 yBed /25TVM1FDL
JaBJICHUS
JlaBiieHue ra3a. 3aBUCUMOCTD
3 ABICHIS Fa33 OT 06EEMA https://m.edsoo.ru
4 JaBJI 5 [544Y MX9WR
TeMIIEpATypPHl
ITepenava naBneHus
3 TBEPABIMM TellaMH, https://m.edsoo0.ru
5 SKUIKOCTSIMHU U ra3aMH. 3aKOH /CG5P08NWO
ITackansa
aBJIEHHE B KUIKOCTH U Ta3e,
3 'SH - ﬁHTBH M CHILLL https://m.edsoo.ru
6 3BAHHOC JACHCTBHEM € JK7T1219UC
TSDKECTH
Pemenue 3agad mo reme
3 1 s https://m.edsoo.ru
7 «JlaBieHUE B )KUIKOCTH U JUHHCSRBEW

raze. 3akoH Ilackamsa»

©O© W 00 w

Coo0marommecs: Cocyabl

I'mopasnuueckuii mpece

https://m.edso0.ru
[THDBMDHR?2

https://m.edsoo.ru
[67X2LF396
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Manomertpsl. IlopiiaeBoi

https://m.edsoo.ru

0 | >KMAOKOCTHBIN HAcocC /5G846G718
Atmocdepa 3emnn. [puannen
CyILLIECTBOBAHUS BO3yIIHON
4 | o06oyouku 3emiu. https://m.edsoo.ru
1  3aBucumMocTb aTMOC(HEPHOTO /DRQ6ZPW1M
JIaBJIEHHUS OT BBICOTHI HaJl
YPOBHEM MOPS
4 Bec Bozmyxa. AtmochepHoe https://m.edsoo.ru
2  JaBlcHHE [PYRNEDISY
4 Hsmepenue atMochepHOTO https://m.edso0.ru
3 masnenus. OnbIT Toppuyenin [2183TIPD4
3aBHCUMOCTE aTMOC(EPHOTO
4 aBJICHUS OT BLICOTL?HI: https://m.eds00.iu
4 7 A IYWIFWMZ1J
YPOBHEM MOPSsI
bapomeTp-anepon.
4 A P (pr poH https://m.edsoo.ru
5 T™MOoc(hepHOE TaBIeHUE Ha MWBNXTP7GR
Pa3JINYHBIX BBICOTAX
4 | Pemenwne 3a1a4 o TEME https://m.edsoo.ru
6  "ArmocdepHoe naBieHue" [YWVWL5TAL
eliCTBHE KXUJIKOCTH U ra3a Ha
4 f Vet HB X TeT https://m.edsoo.ru
7~ TorpyxeHHoe 10 ISMGOFR466
ApxumenoBa cuia
JlaGoparopHas paboTa
«OmnpeneneHue
4 erfmfma — https://m.edso0.ru
8 . /7U40IDLK2

JIEUCTBYIOLLEH HA TEIIO,
MOIPYKEHHOE B )KUIKOCTbHY
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JlaboparopHas paboTa 1mo
teme «MccnemoBanue

4 3aBUCHUMOCTH BECa TeJIa B BOJE hitps://m.edsoo.ru
9 ! B BOA JOUOBGKKSW
0T 00BbEMa OTPY)KEHHOH B
JKUIKOCTB Y4acTH TeJIa»
5 o https://m.edsoo.ru
0 JIaBaHUE TeJl JUMAE9O10Y
JlaGopaTtopHnast pabora
"KoHcTpynpoBanue
S5  apeomeTpa WiId https://m.eds00.ru
1 KOHCTPYUPOBAHUE JIOJIKH 1 /BGOVBS63P
orpeniesieHue eé
rpy30M0abEMHOCTH"
Pemenue 3agad mo remMam:
«IImaBanue cynos.
5 Bos1vxon aB};II[-II/Ie» https://m.edsoo.ru
2 ALyxon g JR7TVHLAG0Q
«/laBneHue TBEpABIX TeN,
JKHUJKOCTEN U Ta30B)»
5 M 5 https://m.edsoo.ru
3 exaHuveckas pabora 1YIR6I7LS
5 MomHocTts. Eaqunauiint https://m.edsoo.ru
4 MomHOCTH [AUUXIHR1X
VYpok-uccinenosauue "Pacuér
5 Mp eI a BBAeMOl DI https://m.edsoo.ru
g MOUOCTH, PasphBachO b /GDB065558
MOABEME TI0 JIECTHUIIE
5  IIpoctsie MexaHu3Msbl. Ppruar. https://m.edsoo.ru
6  PaBHOBecue cwiI Ha phIyare /8YRUOUGS?2
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KontponbHast pabora o Teme
«/laBneHue TBepAbIX TeN,
KUAKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHblit ypok. Pabora ¢
TeKcTaMu 1o TeMe «J/laBieHue
TBEPJBIX TEJ, )KUIKOCTEH U
razoB» / Beepoccuiickas
HpoBepoYHas paboTa

Pobruaru B TexHuke, ObITY U
npupoze. JlabopaTopHas

https://m.edso0.ru
[DWLOWQXQZ

https://m.edso0.ru
/RECSYBYF8

https://m.edsoo.ru

0.5

pabora «ccrnenoBanue [KR7VOIXUT
YCIIOBHMI paBHOBECHSI pblYyara
Pemenne 3amau nmo teme

https://m.edsoo.ru
«YcloBUs paBHOBECHS 6 AK\)XDHFSBN
phIuara
Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHNU3Ma.

https://m.edsoo.ru
JlaboparopHas paboTa 0.5 B

«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

I[AAYEYZDMW

Pemenue 3agad mo reme
"Pabora, momuocTh, KITJT"

MexaHuueckas SHEeprusi.
Kunernueckas u
MOTEHITUATbHAS DHEPTHUS

3aKOH COXpaHEHHUS
MEXaHUYECKOM IHeprun

https://m.edsoo.ru

[VES5XBQLVS

https://m.edsoo.ru

[BHQE7HOYK

https://m.edsoo.ru
146Y22ZPME
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YPpOK-3KCIIEPUMEHT IO TEME
"DKCepUMEHTAIbHOE
ompeecHue N3MCHEHUS
6 CHETICCKOM 1 1 1 https://m.edsoo.ru
5 y [SM7E7YTZC
MOTEHIIMATBLHOW SHEPTHH MPU
CKaTbIBAHHUHU TCJIa I10
HAKJIOHHOH II0cKoCcTH"
KoHnTtponbHas pabota 1o teme
6 «PaGOTA 1 MOLIHOCTL 1 https://m.edsoo.ru
6 HIHOCTD: IAECZITTEC
OHeprus»
PesepBurblii ypok. Padora ¢
6 TeKCIT) - H(?I;eMe 1 https://m.edsoo.ru
7 IMJIPGGSA3
"MexaHndeckoe aBrKeHue"
PesepBurblii ypok. Padora ¢
6 P P "PaG 1 https://m.eds00.ru
3 Texcramu 1o teMe "Pabora. IXT2SMNZYM
MormHocTh. DHeprus"
OBHIEE KOJIMYECTBO
- 68 12

YACOB I10 [TPOTPAMME
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8 KVIACC

A KoumnuectBo yacos 1 DJIeKTPOHHbIE
ara
n Koutpoasn uudposbie
Tema YpoOKa HpaKanec N3y4eH
/ Bcero HbIE o0pa3oBaTe/ibH
Kue padorpr M4
I padoTbI ble pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 https://m.edsoo0.ru
TEOPUH U UX OIIBITHBIE /10BIEJ8G
MOATBEPKICHUS
5 Macca u pazmep aTOMOB U 1 https://m.edsoo0.ru
MOJIEKYJI [OMIN4E3EH
Moaenu TBEpAOTO, KUJIKOTO U
3 ra3:o6 a3H011)"I([) COCTOHII{[HFI 1 hMtps. . eisuo.
P JHVW3WMRAS
BELIECTBA
OOBsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HoOro COCTOSHUI 1 https://m.edsoo0.ru
BEII[ECTBA Ha OCHOBE /DIYTZQH83
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue n 1 https://m.edsoo0.ru
amopdHbIe Tena 18G73PVM40
CmauuBaHue u
6 KAMIULDHOCTS 1 https://m.edsoo0.ru
JUBAPHOCTD. [TXZHOXTSK
[ToBepxHOCTHOE HATSKEHUE
7 TennoBoe pacmmpeHue u 1 https://m.edsoo0.ru

CXXaTue

[I3N30KS8L
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Temmneparypa. CBs3b

TEMIEPATYPhI CO CKOPOCTHIO
TEIJIOBOT'O JABM)KEHUS YaCTHUII

https://m.edsoo.ru
[5XSV6F15B

BnyTtpenHss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

https://m.edsoo.ru
/BBVCI9MH6

Buae! renionepenaun

Ypok-koHpepeHIus
"[IpakTHueckoe
HCIOJIb30BAaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepUajoB B LIEAX
sHeprocoepexeHus"

KonndecTBO TEIIOTHI.
Y nenbHas TEIJI0EMKOCTh

https://m.edso0.ru
IWF4J3070P

https://m.edsoo.ru
/UU910QFZW

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

YpaBHEHHE TEIOBOTO
Oananca. TermnooOMeH n
TEIJIOBOE PAaBHOBECHE

https://m.edsoo.ru

[P52QUVQJE

JlaGopaTtopHnast pabota
"HUccnenoBaHue sBJIECHUS
Ter1oo0MeHa pu
CMEIIMBaHUM XOJIOAHOH U
ropsiueit Bogs!"

https://m.edsoo.ru
[FR2NG6N5GV

Pacuer kKonnuecTBa TEIIOTHI,

HEOOXOaUMOTO I
HaneBaHI/ISI TCJIa 1
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUU

https://m.edsoo0.ru
[JSMRAL1APW
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JlaboparopHas paboTa
"OnpeneneHue yaeiabHOR
TEIJIOEMKOCTH BenlecTna"

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

DHeprus TomMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue u OTBEpICBaHIE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeIu10Ta IUIABICHUS

JlaGopaTtopHnas pabota

"Onpenenenue yueinbHOU
TEIJIOTHI IUIAaBJIEHU JIbaa"

https://m.edsoo.ru
[683AIXYW8

https://m.edso0.ru
[JHES5A1PJF

https://m.edsoo.ru
[LCOXVHGHD

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

https://m.edsoo.ru
/CQG4DOQKML

Kunenne. Y neapHas Tennora
napooOpa3oBaHus U
KOHJEHCAIIUU. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHHUS OT
aTMoc(hepHOTro JaBIeHHUS

https://m.edsoo.ru
[Y7THDIM2GZ

BuiaxxHOoCTB BO311YyXA.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCHUTEIIbHOW BIAQXKHOCTH
BO3qyXxa"

https://m.edsoo.ru
[TKP37W0J1

Pemenue 3agad Ha
ONpeesIeHUE BIAKHOCTH
BO3/yXa

[IpuHIMIBEL PaOOTHI TETLIOBBIX
nsurareneit. [laposas

https://m.edsoo0.ru
INAXJEXGAL

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



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHHS

KII/I TerutoBoro aBuraTess.
TeruoBble ABUTATENN U
3aIMTA OKPYKAOLIEH Cpebl
3aKOH COXpaHEHUs U
IIPEBPAILCHNS SHEPTUU B
TEIJIOBBIX ITpOLIEcCax

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
apreHus. MzmMenenue
arperatHbIX COCTOSTHUMN
BeniecTa"

KoHTpoinbHas pabora 1o Teme
"TerioBble ABICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

3HeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru
[UJASDRDOH

https://m.edso0.ru

[B1IKX6RPQ9

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

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

https://m.edsoo.ru

[9E85KDQMD

Ypok-uccnenoBanue
"DnekTpu3anus Tea
WHIYKIUEH U IIpU
CONPUKOCHOBEHHUH"

https://m.edsoo.ru
[JALQFKG67J

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kymona

DNEKTPUYECKOE TMOJIE.
Hanps>xeHHOCTB
AJIEKTPUYECKOTO IOJIA.

https://m.edsoo0.ru

[LIICQZZS9

https://m.edsoo.ru
IN79CZGZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unun
JNEKTPUYECKUX MOJIEH

Hocurenu snekrtpudeckux

3 5 y https://m.edsoo.ru
3 3apsiioB. DJIEMEHTAPHBIN IAFOIKADMY
3apsia. CtpoeHue aTroma
[TpoBOAHMKY U TUIIEKTPUKH.
3 3:;01{ SOX aHeI:IHI/Iﬂ P https://m.edsoo.ru
4 P /UBIR991PB
AIEKTPUYECKOTO 3apsia
Pemenue 3agau Ha
3 OMMEHCHIE CBOHCTE https://m.edsoo.ru
5 P [SXWWOSWJI5
AIEKTPUUYECKUX 3aPsI0B
DNEeKTPUYECKUH TOK, YCIOBUS
3 | ero CyulecTBOBAaHHS. https://m.edsoo.ru
6  VCTOYHHKH JIEKTPUYECKOTO [ISIMP3J3M
TOKa
3 JlelicTBHSA SIEKTPHIECKOTO https://m.edsoo.ru
7  TOKa [Q8WUTCKVT
Ypok-uccnenoBanue
3 "JleficTBHUE IEKTPUICCKOTO 1 https://m.edsoo.ru
8  mois HA MPOBOJHUKU U [ZHMKZM4JU
JUAJIEKTPUKH"
3 DnexkTpuueckuii TOK B https://m.edsoo.ru
9 MeTaju1ax, )XUIKOCTIX U razax [E4COOQYPF
4 DrexTpuyeckas 1ernb U eé https://m.edsoo0.ru
0  cocraBHbIE YaCcTH [ROW7KUDDO
Cuna toka. JlabopaTopHas
4 ota "I 05 https://m.edso00.ru
|  Pabora "Hsmepenne u : 9L HHTUNDI

perynupoBaHue CUJIbl TOKa"



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™merp. JITaboparopHas

https://m.edso0.ru

0.5
pabora "M3mepenue u [X7P0JOFGH
peryJupoBaHue HaNpsKeHUs"
ConpoTHBICHHE IPOBOJIHUKA.
v GJI;)BHOG CoII OTI/FI)BJIGHI/IG https://m.edsoo.ru
a p JEBUO5PCAG
BEILIECTBA
JlaGopaTtopHnast pabora
"3aBUCHUMOCTD
AIEKTPUUECKOIO
COII OF")[I/IBJIGHI/HI IIPOBOJHUKA 1 https://m.edsoo.ru
p poBOA /4JDASGZNX
OT €r0 JUIMHBI, IJIOIIAIH
MOMEPEYHOIO CCUCHUS U
Marepuaia"
3aBHCHMOCTDL CHJIBI TOKA OT
Hanpspkenus. 3akod OMma jyuis https://m.edsoo.ru
p ‘ a IVEZPE7Q8Q
y4acTKa [enu
JlaGopaTtopHnast pabota
"UccnemoBanue 3aBUCUMOCTH
CHJIBI TOKA, MUIYIIETO Yepes 1 https://m.edsoo0.ru
pEe3UCTOP, OT CONMPOTUBIICHUS [X5THIN3RM
pe3uCTOpa U HaIPSHKEHUS Ha
pesucrope"
ITocienoBaTenbHOE U
apajuIeIbHOE COEIUHEHUS hitps://m.edso0.ru
P a /HJ99Q3493
MIPOBOIHHKOB
JlaGopaTtopHnast pabota
" https://m.edsoo0.ru
IIpoBepka mpaBuna 1

CJI0’KEHHSI HANPSKEHUH MTpU

VQ3VYPOT8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE0BATEIbHOM
COETMHEHUH JIBYX
pe3uctopon”

JlaboparopHas paboTa
"ITpoBepka npaBuiia AJsl CHIIbI
TOKA IpY NapauIeIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru
/DPAXGS8PZJ

Pewenne 3anau Ha
npuMeHeHue 3akona Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

https://m.edsoo.ru
[19ZEFKZZ4

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoynsa-Jlenna
JlaGopaTtopHnas pabota
"Onpexnenenue padoThl U
MOIIIHOCTH AJIEKTPUIECKOTO
ToKa"

DNeKTpUYecKHe e u
MOTPEOUTENH DIEKTPUIECKOMN
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

ITocTostHHBIE MAarHuThbl, UX
B3aUMOCHCTBHUE

https://m.edsoo.ru
[4A0AIXYN3H

https://m.edsoo.ru
/VR92V8IJHA

https://m.edsoo.ru
[1L3KZ2XLM

https://m.edsoo.ru

IKL1ZHIKQF

Ypok-uccnenoBanue
"N3yuenne nonei
HOCTOSTHHBIX MAarHuToB"

https://m.edso0.ru

[1GL7RJQOR



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR

MarnutHoe none. MarautHoe
ojie 3eMIIM U eT0 3HaUeHUE
U1 JKU3HU Ha 3eMiie

https://m.edsoo.ru
/R3XXJCRVK

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTpUUECKHE 3apsiibl.
3apsKeHHbIE Tella U UX
B3auUMOJICUCTBUSL.
[ToCTOSAHHBIN JIEKTPUUYECKUI

n

TOK

KonTtponpsHast pabora o Teme
"DeKTpUUECKHe 3apsiabl.
3apsiKeHHBIE Tella U UX
B3aMMOJICHCTBHSI.
[ToCTOSHHBIN JIEKTPUUECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

PesepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

OmneiT Opcrena. MarHutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHoe 1nose KaTyIIKy C
TOKOM

[IpumeHeHue
JIEKTPOMAarHUTOB B TEXHUKE.
JlaGoparopHas paboTa

0.5

https://m.edso0.ru
[RTA11B1C5

https://m.edsoo.ru
[ZISSW4ZTW

https://m.edsoo.ru

/[EQRLKPT1U

https://m.edsoo.ru
[PC1DMV4ID

https://m.edsoo.ru
/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD

"N3yuenue neiicTBus
MarHMTHOTO MOJIS Ha
MPOBOJHUK C TOKOM"

DIEeKTPOABUTATEIb
IIOCTOSIHHOTO TOKa.
Hcnonb3zoBanue
JEKTPOABUTATENCH B
TEXHUYECKUX YCTPOIHCTBaX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHCTpyHrpoBaHue u
U3y4eHue paboThl
aJeKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOMN
uHaykuuu. Ilpasuno Jlenna

Dnektporereparop. CrocoOs
MOJTyYEHUS DEKTPUIECKOH
SHEPTUU. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

IToaroroBka Kk KOHTPOJIBHOU
paboTe 1o Teme
"DnexTpuueckue u
MarHHuTHBIE IBJICHUS"

https://m.edso0.ru
[7VYQODMEFEN

https://m.edsoo.ru
[YSDW34FV0

https://m.edsoo.ru
/LM1C70D7A

https://m.edsoo.ru
/GFS9PNC8B

KonTponbhas pabota no teme
"DneKkTpuuecKue u
MArduTHBIE BJIeHUS"

https://m.edsoo0.ru
[APBXXTADS



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS

P i . Pab
6 CICPBHEI YPOK "2:1“ orac 1 https://m.eds00.ru
. TCKCTaMI'/'I o Teme "TeruioBbie /4B8GKYO1X
SIBJICHUS
P i . Pab
6 C3CPBHBIN YPOI. Fabota € 1 https://m.edsoo.ru
g |~ TCKCTAaMH IO TeMe N8HXLLTXX
"MaruuTHbIC siBJICHHUS"
OBIIEE KOJIMYECTBO
- 68 14.5

YACOB I10 [TPOTPAMME



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

9 KJIACC

Ne KounyecTBO 4acoB I[ 3HeKTpOHHbIe
ara

I KonTpounb IMpakTnyec uudposbIe
Tema ypoka HU3y4YeH

/ Bcero HbIE KHe st o0pa3oBareb

I padoTbI padoThbI Hble pecypchbl

1 MexaHn4eckoe JBUKEHUE. 1 https://m.edsoo.r

MarepuanbHas TOUKa u/UP3188VCD

CI/ICTeMa oTcycTa.
https://m.edsoo.r

u/UWFLOQ33T

2 OTHOCHUTEIHHOCTE 1

MEXAHUYCCKOI'O ABUKCHU S

PaBHOMeEpHOE npsMoJIMHEIHOE https://m.edsoo.r

3 JIBIDKCHHE 1 u/E65RWOZKO0
HepaBHomepHoOE

4 IIPSIMOJIMHEVHOE JBUKEHUE. 1 https://m.edsoo.r
CpenHsisi 1 MTHOBEHHAs u/L043PYTGB
CKOpOCTb
IIpsamonuneitHoOe

5 P 1 https://m.edsoo.r
PaBHOYCKOPEHHOE JIBIIKCHHE. W/SKUYWCHBO
VYckopenue
CKOpOCTh MPSMOJIMHEHHOTO

5 P P 1 https://m.edsoo.r
PaBHOYCKOPEHHOTO JIBHKCHUS. W/HXCDF32C8
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeaelcHrue YCKOPSHUS Tela

pedl yexop https://m.edsoo.r
7 IIPU PaBHOYCKOPEHHOM 1 1

u/1KKINJFO8
JIBUKEHHUH 10 HAKJIOHHOU

mIockocTu"



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

CBo0OogHOE MMaJieHHuE TEIL.

https://m.edsoo.r

8
Omplite! I'anuites u/NMQA4GGED
PaBHOMEpHOE ABMXKEHUE IO
9 OoKpykHOCTH. Ilepron u yacrora https://m.edso0.r
oOparenus. Jluneitnas u u/PVRBIDTTH
yIJI0Basi CKOPOCTH
1 LlenTpocTpeMuTeIbHOE https://m.edsoo.r
0 YCKOpEHUE u/O5LFGWFZY
1 [TepBbriii 3akoH HproTOHA. https://m.edsoo.r
1 Bexrop cuitbt u/TADTURL3K
1 Bropoii 3akon HeroTona. https://m.edsoo.r
2 PaBHoxeiicTByrOMmIast cuia Uu/5A28NGVEV
1 Tpetuii 3akon HeroToHa. https://m.edsoo.r
3 Cymneprio3unus Cu u/XPFYG64RM
1 Pemenue 3aga4 Ha npUMEHEHUE https://m.edsoo.r
4 3aKo0HOB HeroToHa Uu/GEM2S4HK9
1 C 3 r https://m.edsoo.r
5 uia yrnpyroctu. 3akoH ['yka WBHBXXRIIC
1 Pemenwne 3amau mo teme «Cuna https://m.edsoo.r
6 YIIPYTOCTH u/HML1IAMN12
Jlaboparopnas padborta
1 0 pATOPHai p https://m.edso0o.r
7 «OmnpeneneHne KeCTKOCTU UTAPAIARVL
PYKUHBDY
1 C https://m.edsoo.r
8 113 TpeHuA u/B4WPRASI7
1 Pemenne 3amau nmo teme «Cuna https://m.edsoo.r
9 TPEHUS» u/PJDH2DCIT



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
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https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T

JlaboparopHas pabota
"Onpenenenne ko3phUireHTa
TPEHHUS CKOJIbKEHUS"

https://m.edsoo.r
u/C56RD8KX8

Pemrenue 3agad mo reme
"3axonsl Herorona. Cuia
ynpyroctu. Cuia tpeHus"

https://m.edsoo.r
u/VT3T38KBU

Cuna TsKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHSI.
Yckopenue cBOOOIHOTO
najeHus

Ypok-kondepenus "JIBuxenue
TeJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (CosiHeuHasi cucTeMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuna
TSYKECTU U 3aKOH BCEMUPHOTO
TATOTeHUS"

[TepBast KocMHUY€ECKask CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.r
u/MEETXGF6Q

https://m.edsoo.r

u/BLGGQ9259

https://m.edsoo.r
u/VO2GV8YAT

https://m.edsoo.r
u/563XRG6ED

PaBHOBECHE MaTepruaTbHOI
TOYKH. AOCOIIFOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPAOTO
TeJa C 3aKpeIIEHHOI OChbIO
BpanieHusi. MOMEHT CHUJIbI.
Llentp TsKECTH

https://m.edsoo.r
u/AONEMB459

PaBHOBECHE MaTeprUaTbHOIT
TOYKH. AOCOIIOTHO TBEPIOE
Teso. PaBHoBecue TBEPAOro
TeJa C 3aKPeIIEHHOI OChbIO

https://m.edsoo.r
u/GAMQWA4SLS



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/563XRG6ED
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https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS

BpaleHusi. MOMEHT CHUJIBI.
LlenTp TsKECTH

Pemenue 3axay mo reme

2 "MOMEHT CIJIELI HGHT https://m.edsoo.r
8 | CHIBL TCHTP WOQISN205C
TSKECTH
IToaroTroBka K KOHTPOJIBHOMN
2 pabote 1o Teme "MexaHn4Yeckoe https://m.edso0.r
9 nBIKeHue. B3aumonencreue u/8D7SUVX5]
Ten"
KonTponbhas pabota no Teme
3 "MexaHH4eCKOe IBUKECHUE Itips. . uSUO.¢
0 ceroea ' UJ1BOUJ2YG
BsaumonerictBue Ten"
Nmnyinsce tena. Umiynsc cumsl.
3 3aKOH COXpaHEHMsI UMITYJIbCA. https://m.edso0.r
1 Yipyroe u HEyIpyroe u/7P15BWQD2
B3aUMO/ICCTBUE
3 Penrenne 3amad o teme "3akoH https://m.edsoo.r
2 COXpaHEHHUs uMIryinca' u/LQOGEHSF9
Ypok-koH(pepeHuus
3 "Pp depeit https://m.edso0.r
3 €aKTUBHOE nBHmeane B W/3UH32HARL
MPHUPOJIC U TEXHUKE
3 Mexanuueckas paboTa u https://m.edsoo.r
4 MOIIIHOCTb u/FCOHVOYXP
3 Pabota cHIIBI TSDKECTH, CHIIBI https://m.edsoo.r
5 YIPYTOCTH U CUJIBL TPEHUSA u/Y4H20MDHI
JlaboparopHas paboTa
3 On I; e 1ZHI/Iep a0OTBI CHITBI https fin.eds00.o
g TPACIEHNED ! W609HFELPS

TPEHUS [P PABHOMEPHOM



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/609HFE1P8

JABMXKCHHUU TCJIa 110
FOpHSOHTaHBHOﬁ ITOBEPXHOCTUY

3 CBs13b 3HEPTUH U PAOOTHI. https://m.edsoo.r

7 [TorennmanbsHas 3HEPrUst U/ZIFB7L5EF
Kunernaeckas sHeprus.

3 Teone THYCCKOl https://m.edsoo.r

3 opeMa 0 KHHETHYECKOU UWKXL7NXVR
SHEPruu

3 3aKOH COXpaHEHUsl YHEPTUHU B https://m.edsoo.r

9 MEXaHUKE UWFMM2S69EB
Jlaboparopuas padbora

4 I patop P https://m.edsoo.r

0 3y4eHHe 3aKOHA COXPaHEHUs UOTVKSKIXB
SHEPTUM

4 KonebarenpHoe IBHKEHHUE U €TO https://m.edsoo.r

1 XapaKTEPUCTUKHU u/3EQ3BHBZ3
3aryxaromiyie KojeoaHus.

4 BHI}{IXX( Hj{HH S https://m.edso0o.r

2 YHICHHBIC KOJIC ' u/13ZKD2M12
Peszonanc

4 MareMaTU4eCKUi 1 https://m.edsoo.r

3 MPY>KUHHBIA MasiTHUKHA u/0O71PZDM11
Ypok-uccnenoBanue

4 «3aBUCUMOCTH TIEpUOJIA https://m.edsoo.r

4 Koae0aHui OT JKECTKOCTH u/BACAGBR4KS
MIPY>KUHBI U MacChl TPy3a»

4 [IpeBpamienue 3aepruu npu https://m.edso0.r

5 MEXAHUYECKNX KOJIeOaHMIX Uu/RPN7BUG655

4 JlaboparopHas paboTa https://m.edsoo.r

6 «OrnpeneneHue 4acToThl U u/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC

nepuojaa Konebanuit
HPYXKHHHOTO MasiTHHUKa»

JlaboparopHas paboTa
«[IpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuii rpysa,
INOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.r

u/6YGEHWSDT

Mexanuueckue BOJIHBL.

CBoliicTBa MEXaHUYECKHUX BOJIH.

HpOIlOJII)HI)Ie H IOIICPCUHBIC
BOJIHBI

https://m.edsoo.r

u/QHBQ3USXV

VYpok-koHpepeHus
"MexaHH4YecKHe BOJIHEI B
TBEpOM Tene. CelicMuueckue
BOJIHBI"

3Byk. Pactipoctpanenue u
OTpPa’KE€HUE 3BYKa
Ypok-uccnenoBasue
"HaGmroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

https://m.edsoo.r

u/6PNOHXSJA

https://m.edsoo.r

U/NTZLRXDB5

https://m.edsoo.r

u/5SRPRGGZV8

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKHI pe30HaHC

https://m.edsoo.r

u/AOY3HSN3G

VYpok-koHpepeHuus
"VnbpTpa3Byk U HHGPa3BYyK B
MPUPOJE U TEXHUKE"

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI

https://m.edsoo.r

U/AU3Z0S07U

https://m.edsoo.r

u/7YAJAVSTM



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/7YAJAV57M

coxpaHeHus. Mexanuyeckue
KoJieOaHus U BOIHBI"

KonTtponpHas pabora o Teme

5 "3aKOHBI COXpAHEHHUS. https://m.edso0.r
5 Mexannueckue KoyeOanus u u/ZvVD7Z44VH
BOJIHBI"
5 DJIEKTPOMArHuTHOE MOJIE. https://m.edsoo.r
6 DIIeKTPOMarHUTHBHIE BOJHBI u/KAKC7HSCG
5 CBoiicTBa 3JIEKTPOMAarHUTHBIX
7 BOJIH
Ypoxk-koudepennus "Lkana
AJIEKTPOMArHUTHBIX BOJIH.
5) I/Icno§173013anne https://m.edsoo.r
8 u/7E1J2VY03
3JICKTPOMArHUTHBIX BOJIH IS
COTOBOM CBA3U"
VYpok-uccnenosanue "M3yuenue
) CBOICTB 3JI€KTPOMarHUTHBIX https://m.edsoo.r
9 BOJIH C IIOMOII[EI0 MOOMIILHOTO u/SHN7BSEB4
tenepona"
Pemenue 3agad Ha onpeaeneHue
6 4ACTOTEL I )JIH/IHH pedl https://m.edsoo.r
0 JUTHHBL W/WIGCOBQSN
JIEKTPOMArHUTHOW BOJTHBI
DIeKTpOMarHuTHas IpupoIa
6 cBeTa 1:)CKo OCTh CBGTZ ’ https://m.edsoo.r
1 - HOpoeT ' WZFGOBMGFX
BoHOBEIE CBOIICTBA cBETA
6 Hctounuku cera. https://m.edsoo.r
2 [IpsimonuHeliHOE u/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/NLIADWAXN

pacrpocTpaHeHHE CBETa.
3atmenust CosHia v JIyHbl

3aKoH OTpa)KEHUs CBETA.

https://m.edsoo.r

6 3 .P
epkana. Pemenue 3a1au Ha L/OONUKCDO
3 MPUMEHEHUE 3aKOHA OTPAKEHUS B JONUKCDO
cBeTa o
6 [Ipenomnenue cBera. 3aKoH https://m.edsoo.r
4 IIPEJIOMJICHUS CBETA U/NF1PZFEV3
[TonmHOE BHYTpEHHEE OTpakeHHe
6 cBeTa. Mcronp30BaHue MOITHOTO https://m.edsoo.r
5 BHYTPEHHETO OTPaKEHUS B U/FZ7THV6E2W
OIITUYECKUX CBETOBOIAX
JlaGopaTopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
6 J1a IIPEJIOMIIEHUS CBETOBOIO https://m.edsoo.r
g YA WRS00IT10S
Jy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
VYpok-koHpepeHuus
"M cmonp30BaHUE IIOTHOTO
6 BHVIDCHHENO OThasKCHIA: https://m.edsoo.r
7 YTPEHHETO OTPaACHHA: u/OL9F63ZRU
CBETOBOIBI, ONITUKOBOJIOKOHHAS
CBA3L"
6 JIna3el. OnTudeckas cuiia https://m.edsoo.r
8 JINH3BI u/Z\VV702L97F
6 [TocTpoenne n300pakeHMid B https://m.edsoo.r
9 JIAH3aX u/MWU2YHLIN
7 JlaGoparopHas paboTa https://m.edsoo.r
0 "Onpenenenne HOKyCHOTO U/3XTVNZNJJ]



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/3XTVNZNJJ

pacCTOsTHUS U ONTHUYECKOM CHIIBI
cobuparomiei TuH3bI"

Ypoxk-koHpepeHuus

! "OnTu4ecKue JINH30BbIC https://m.edsoo.r
1 | u/KKVRKOP3D
npudopHI
7 I'1a3 kak onrtuyeckas cucteMa. https://m.edsoo.r
2 3peHue u/KP1ACI9PW
7 VYpoxk-koupepennus "Jled ekt https://m.edso00.r
3 3penus. Kak coxpanutsb 3peHue" u/ZKWLQ3CHI
Paznosxxenue Genoro ceeta B
7 cnektp. OnbiTel HptoTOHA. https://m.edsoo.r
4 CrnosxxeHue CeKTpaJbHbIX u/ZPREN4D5V
1uBeToB. Jlucnepcus ceera
JlaGopaTtophnast pabota "ONbIThI
0 Pa3JIOKEHUIO OEIIOro CBEeTa B
! CIIEKTP M BOCHIPHUSATHIO I[BETA hitps://m.edsoo.r
5 P P " WESIBLETCH
MIPEAMETOB MPU UX HAOIIOICHUHN
yepes 1IBETOBbIE (GUILTPHI"
Vpoxk-npaktukym "BonHOBBEIE
! CBiﬁCTBI; CBGTZM ncrepcust hitps://m.edsoo.r
6 - AUCTIEPEIT, WAIF3HBBY9
uHTepdepeHius u qudpaxuus"
7 Omnsitel Pesepdopaa u https://m.edso0.r
7 IUTaHETapHas MOJEIb aToMa u/P922QVFIV
7 ITocrynarter bopa. Moaeins https://m.edso0.r
8 atoma bopa u/OBJPHEQ0G2
Hcnyckanue v orioneHne
! CBGTZL aroMoM. KBaHTBI hitps://m.edsoo.
9 ] ' u/MILRTHPCO

JIuHeluaTeie CIIEKTPBI



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/M9LRTHPCO

8 Ypok-npaktukym "HaOmronenue https://m.edsoo.r

0 CIIEKTPOB UCITyCKaHUs" U/7TNCLNW296

8 p B . https://m.edsoo.r

1 aIMO0aKTUBHOCTH U €€ BUIIbI U/22H32JWLM

8 CTpoeHue aTOMHOTO siApa. https://m.edsoo.r

2 Hyxnonnas mojiens u/IRVFSKOFK

8 PannoakTuBHBIE PEBpaALICHUS. https://m.edsoo.r

3 H3oTomsl u/RA796TPSP
Pemrenue 3agad mo reme:

8 "p s https://m.edsoo.r

4 VIOAKTHBHLIE u/WX2HOP2S6
MIPEBPAIICHHUS

8 0 https://m.edsoo.r

5 cpuod ofypacrana u/WZDJCOES7
Ypok-koHdpepeHIusa

8 "lf depern https://m.edsoo.r

5 aJIMOAKTHUBHBIE U3TYYCHUS 1?' U/X1I4002C4
pHUpoJie, MEIUIINHE, TEXHUKE
SInepHble peakiny. 3aKOHBI

8 Hep peaiht https://m.edsoo.r

7 COXPaHCHHUS 3aPSTOBOTO U WY OO2XMKOO
MacCOBOT'0 YHCET

8 DHeprus CBSI3u aTOMHBIX SITIEP. https://m.edsoo.r

8 CBs13b MacChI U DJHEPTHH Uu/NSTEUFIO3

8 Pemienue 3agad mo reme https://m.edsoo.r

9 "SI nepHbie peakun" u/OD4AKHLQAT
Peaknuu cuHTE3a U AETIEHUS

9 saep. ICTOYHUKY SHEPTANA https://m.edsoo.r

o P ! P W/RMBFQBND?
CoiHna 4 3B€31

9 Ypok-koH(pepentus " nepHas https://m.edsoo.r

1 sHepreTuka. JlercTBus u/QTNWFW90Q



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/QTNWFW90Q

pPaauOaKTUBHBIX U3JTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DJIeKTPOMarHuTHOE TMOJIE.
DIIEKTPOMArHUTHBIE BOJIHBI.
KBanToBbIC siBIECHUS"

https://m.edsoo.r

u/TBOXBI9TUOQ

KonTtponsHast pabora o Teme
"DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsie siBIeHUS"

https://m.edsoo.r

u/SUTJAFD6U

[ToBTOpEHME, 000OIICHHE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictBue ten"

[ToBTOpEHME, 000OIICHHE.
Pemenune pacueTHbIX U
Ka4ueCTBECHHBIX 3a/a4 110 TEME
"TemnoBbie Mporecch”

[ToBTOpenue, o6o0IIEHHE.
Penienune pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TeME
"KIIJI TermoBbIX qBUTaTENeH"

[ToBTOpenue, o6o0IIEeHHE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KII/] anexrpoycTaHoBOK"
[ToBTOpeHue, 060b1IIEeHNE.

JlaGopaTopHbie pabOTHI IO
Kypcy "CBeToBbIE sIBIEHUS"

https://m.edsoo.r

u/2GFCLJOJJ

https://m.edsoo.r

u/MMJINLZOSQ

https://m.edsoo.r

u/H7THKU30G3

https://m.edsoo.r

u/XP2HRNAY4

https://m.edsoo.r

u/FK30FENRHX



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, o6oOIICHNKE.

9 Pabora ¢ TexcTtamMu 1o TeMe 1 https://m.edsoo.r
9 "3aKOHBI COXpPAaHCHUS B u/91XS3CXDT
MexaHuke"

1 IToBTOpEeHune, 0600IIECHHE.

0 P gT perH HHenH 1 https://m.edsoo.r
aboTa ¢ TEKCTAMHU 110 TEME WL3YKVIINT

0 "Konebanus 1 BOJIHEL"

1 IToBTOpenue, 0600IICHNE.

0 Pa6B§T'f C}'IFI/EIEKCTaMI/IHIIIOH’II‘/IeMe 1 https://m.edsoo.r

u/LG3271SQ6

1 "CseroBble gBiaeHud"

1 [ToBTOpEHME, 000OIICHHE.

0 Pa6 1 https://m.edsoo.r
a00Ta ¢ TEKCTAMHU I10 TEME WW7IELENUS

2 "KBanTOBas U sinepHas pu3uka'

BIIEE KOJIMYECTBO YACOB
OBII] O CTBO CO 102 97

I10 ITPOIT'PAMME



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




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3inuaTthb ABJICHHA 110 OIIMCAHHUIO HX XapPaKTCPHBIX CBOWCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (HU3MUYECKUX SIBICHUHA B
OKpY’KaloIlleM MHpE, B TOM 4ucie (U3NYECKUe SBJICHUS B MPHUPOJIE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4yeOHYIO, BBIIEISThH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

ONUCHIBATh H3YyYEHHBIC CBOWCTBA TN U (DU3MYECKHE SIBJICHUS,
UCHoNb3ysl (DU3MYECKHE BEJIWYMHBI, HPU ONUCAHUHM TMPABUIBHO
TPAaKTOBaTb (PU3UUECKUH CMBICI HCHOJIB3YEMBbIX BEIMYUH, MX
0003Ha4YeHUsI U €AUHUIIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MUECKYI0 BEJIUUYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh  TIpaUKH  M3YYEHHBIX  3aBHUCHMOCTEH

(bHSI/II-ICCKI/IX BCINYMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TIPOIECCHI,
HCNOJIb3Ysl H3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(bopMyTUpPOBKY 3aKOHa M  3alHCHIBATh €r0 MaTeMaTHYecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHHS, MPOIECCHl U CBOHCTBA Tell, B TOM
yhclie U B KOHTEKCTE CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
o0bscHeHHE U3 1 — 2 TOTUYECKHX IIaroB C ONopoi Ha 1 — 2 u3ydeHHbIX
CBOWCTBAa  (U3MYECKUX  SBJICHUH, (UIUUECKUX 3aKOHA  WJIH

3aKOHOMCPHOCTH




1.7

1.8

1.9

pemarb pacu€THble 3a7a4u B 1 — 2 EeNCTBUS, MUCIOJIb3YSl 3aKOHBI U
(hopMyIibl, CBsI3BIBAIONIUE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
yCIOBUSL 33Jlauyd  3alHUCBIBaTh KPaTKoe YCJIOBHE, IOJCTaBISThH
¢busnveckre BeTUYUHBI B (POPMYJIIBI M TPOBOJIUTH PACUYETHI, HAXOIUTD
CIpaBOYHbIE JaHHbIC, HEOOXOAUMBIE JIJISl peUIeHHs 3a7ay, OLlEHUBATh

PEAUTUCTUIHOCTD TOTYYCHHOU (PU3HUECKOM BEIIMIMHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTH IPH ITOMOIIU
(u3MYeCKUX METOAOB, B OMNHCAHUMU HCCIEJOBAaHUS  BBLICIATDH
MPOBEPAEMOE  MPEANOJIOKECHHE (rumotesy), pa3nu4arb u
WHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT, HAXOIUTh OIIHMOKH B XOJI€

OIIbITA, ACIATh BBIBOJBI IO €I'0 pE3yjibTaTaM

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH HITH
¢uznueckux  CBOMCTB  Tel:  (GOpMyIUpOBaTh  MPOBEpsSEMBIC
MPEANOJIOKEHNS, CcOOMpaTh  yCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBINOJIHATE NPSMbIE HM3MEPEHUS C MCIOJb30BAaHMEM aHAJOTOBBIX U
nU(pOBBIX MPUOOPOB, 3aUCHIBATH MOKAa3aHUs MPUOOPOB C yUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

1.12

MIPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOM (hU3HUECKON BETUUUHBI
OT IPYroM C HCIOJb30BAHUEM IPAMBIX MU3MEPEHUMN, y4aCTBOBATb B
IUIAaHUPOBAaHUM y4eOHOIO HCCIIeOBaHUs, COOMpPATh YCTaHOBKY H
BBINOJIHATE U3MEPEHMSI, CIIeAys IPeITIOKEHHOMY IIaHy, (puKcupoBaTh
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIWYUH B BUJE
MPEUIOKEHHBIX TaOJIUI] U TPapHUKOB, JeNIaTh BBIBOABI MO pe3yjbTaTaM

HCCIIEIOBAHUS

MIPOBOAUTE KOCBCHHBIC H3MCPCHHA (1)I/ISI/IT-IGCKI/IX BCJIMYHH, CIICays
npezmoxceHHoﬁ HUHCTPYKIUU: ITPU BBIITOJHCHUU I/ISMepCHI/Iﬁ COGI/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHNHBI

1.13

CO6JIIO,I[8.TB npaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

yKa3bIBaTh PUHIUIBI AEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKkTepu30BaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB U

TEXHUYCCKUX YCTpOfICTB C IIOMOMIBIO UX OIMMCaHUsA, UCIIOJIb3Ys 3HAHUA




1.15

1.16

1.17

1.18

1.19

0 CBOWMCTBax (U3WUYECKUX SIBICHUN W HEOOXOAUMBbIC (U3UUYECKHE

3aKOHBI 1 3aKOHOMCPHOCTU

MPUBOJIUTh TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPax)
MPaKTHYECKOT0 UCIOJIB30BaHMsI (PU3MYCCKUX 3HAHUM B TTOBCETHEBHOM
KU3HU ISl o0ecTieueHuss 0€30MacHOCTH MIPH OOpAIICHUH C PUOOpaMHU
U TEXHHYCSCKUMH YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbSI U COOJTIOCHHSI

HOPM PKOJIOTMUYECKOTO MOBEJICHUS B OKPY’KaIOLIEH cpefie

OCYIIECTBISATH OTOOpP MCTOYHHKOB MH(OpPMALUU B ceTu VHTEpHET B
COOTBETCTBUHM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUW W TyTEM CpaBHEHHS Pa3IMYHBIX HCTOYHHUKOB
BBIJICIATh MH(OpMANHMIO, KOTOpasi SBISETCS MPOTHBOPEUYUBON HIIH

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BATh npu BBIIIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSAPHYIO  JUTEpaTypy  (PU3UYECKOTO  COAEpIKAHMS,
CIpaBOYHbIE MaTEpHaIIbl, pecypchl ceTi IHTepHeT, BIaaeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3zoBaHus MH(GOPMAILUK U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHbBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMaLuu (HU3NYECKOTO COACpKAHMS,
B TOM YHCJI€ MYOJUYHO JIeJIaTh KPaTKHE COOOIIEHUS O pe3yibTaTrax
MIPOEKTOB MJIM Y4E€OHBIX MCCIEIOBAaHUM, IPU HSTOM TIPaMOTHO
UCIOJIb30BAaTh W3YyUEHHBIH NOHATHHHBIN ammapaT Kypca (U3HKH,

COITPOBOKAATh BBICTYIIJICHUC HpGSGHTaHHCﬁ

MIPU BBIMIOJTHEHUH yYE€OHBIX MTPOCKTOB U MCCIICAOBAHUI paCIpeIeaTh
00s13aHHOCTH B T'PYIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 33/1a4aMH,
CIECIUTh 3a BBINOJHEHHWEM IIJIaHa ASWCTBHM, aJICKBaTHO OIICHWBATH
COOCTBEHHBI BKJAJ B JCSITENbHOCTh TPYMIMbBI, BBICTPAUBATH

KOMMYHHKAaTHBHOC B33HMO)IC§ICTBI/IG, YUUTBIBASA MHCHUEC OKPYXKAOIIUX

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCIIOJB30BAaTh ITOHATUA




1.2

1.3

pasinyaTtb ABJICHUA IO OINHCAHHIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B
OKpYXarollleM MHUpe, B TOM 4Hciie (U3NYEeCKUe SBJICHUS B MPHUPOJIE,
IIPpY 3TOM IEPEBOJUTH MPAKTUYECKYIO 33Jauy B yYEOHYIO, BBLICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI
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ONMCHIBaTh H3YyYEHHbIC CBOWCTBA Tl U (DU3UUYECKHE SIBICHUS,
UCTONB3ysd (U3NYECKHE BEIMYUHBI, ITPU OIMUCAHUU MPABUIBHO
TpakToBaTb  (PU3MYECKMI  CMBICA  MCHOJB3YEMBIX  BEJIWYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NUYECKUX BEIHMYUH, HAXOJUTH (OPMYIIBI,
CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIMYUMHY C JAPYTUMH
BEeIMYMHAMHU, CTPOUTh TpadUKd  HM3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

1.5

1.6

XapaKTCpU30BaTb CBOMCTBaA TCII, (I)I/I3I/I‘ICCKI/IG SIBJICHUA W IIPOLICCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM JaBaTb CJIIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3allMCblBaTb €0 MAaTCMaTH4YCCKOC

BBIPA)KCHHE

OOBSCHATH (hU3MUECKUE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallud MPaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH 00BbsCHEHUE U3 |
— 2 JIOTMYECKHMX IIaroB C MOMOIMbBI0 1 — 2 W3y4EeHHBIX CBOWMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3aJaud B 2 — 3 NEHCTBHS, UCIIOJIb3YS 3aKOHBI U
(hopmyel, CBs3BIBatONME (PU3NUECKHE BETUIMHBI: HA OCHOBE aHaIU3a
YCIIOBHSI 33/1a4¥ 3alUCHIBAaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JNaHHBIX JJI pelIeHHs 3aJayd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOxonuMBbIe TSl €€ pelIeHUs, MPOBOAUTHh PacUy€Thl M CPABHUBATH
MOy4YeHHOE 3HadeHHue (U3MYECKON BEIMYHHBI C HW3BECTHBIMHU

JaHHBbIMH

1.8

pacnio3HaBaTb Hp06HeMLI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIINU
(bHSI/I'—IeCKI/IX MCTOHOB, UCITOJIB3YA OIIMCAHUEC UCCICIOBAHUS, BBIACIATH
MIpOBEPACMOC MPCANOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTL IIOPAAKa

MPOBEACHUS UCCIICIOBAHMSI, JIeTIaTh BHIBOIBI

1.9

IIPOBOAWUTE OIBITEI 110 Ha6J'IIOI[CHI/IIO (bPISI/I‘IeCKI/IX SIBIICHUN HJIH

¢u3nyeckux  CBOMCTB  Tel:  (OpPMYIUpOBaTH  MPOBEPSiEMbIC




1.10

1.11

MPENNOoNIOKEeHNs, coOMpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOBI

BBITIOJIHATh TPSAMbIE H3MEPEHUsT C HCIOJIb30BAHUEM aHAJIOTOBBIX
pruOOpPOB U JATUYNKOB (DPU3HMUECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThI

M3MepeHuil ¢ yuéToM 3a1aHHOH a0COIFOTHOH MOTPEITHOCTH

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (hU3NYECKOI BETTMUMHBI
OT JpYroil C HCHOJIb30BAHMEM INPAMBIX H3MEPEHUH: IUIAHUPOBATH
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIIIOIHATH U3MEPEHHUS, CIEAYS
NPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pE3yJbTaThbl IOJy4EHHON
3aBHCUMOCTH B BHJIE TaONMIl ¥ TpaduKOB, [enaTh BBIBOABI II0

pe3yjibTaTaM HCCICAOBaHNA

1.12

1.13

1.14

IPOBOJUTh  KOCBEHHbIE  W3MEpPEHUs  (U3UYECKUX  BEIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cilelys IpEeNIOKEHHOW MHCTPYKUMH, W BBIYMCIATH 3HA4YCHUE

BCJINYHHBI

CO6J'II-OIL8.TB npaBujla TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MNpHOOPOB U
TEXHUUYECKUX YCTPOMCTB € ONIOPOIl HAa UX ONMCAHMSI, UCIIOIb3YS 3HAHUS
0 cBoicTBax (M3MYECKUX SIBICHUM M HeoOXoaumble (U3HUECKUe

3aKOHOMCPHOCTHU

1.15

pacnio3HaBaTh IPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI)I o Cxe€MaM M CXEMAaTUYHBIM PHUCYHKAaM, COCTAaBJIATH CXCMBI
QJICKTPUYCCKUX LIEIleil C IoclIegoBaTelIbHBIM U napaJijiCJIbHbIM
COCIMHEHUCM 9JICMCHTOB, pasiandas YCJIOBHBIC 0003HaUYCHHS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TNpPHUMEPHl (HAXOAMTh HMH(OpPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIh30BaHUS (PN3NUCCKUX 3HAHUI B IMOBCETHEBHON
KHU3HH U1 o0ecriedeHns: 6e30MacHOCTH IpU 00pallleHuu ¢ IpubopaMu
Y TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHECHUS 3/I0POBBSI U COOTIOICHUS

HOPM 3KOJIOTHUYCCKOI'0 IOBECACHUS B Opr)KaIOH_ICﬁ cpeae

1.17

OCYIIECTBIATH MOUCK HHPOpMAIHK (U3HUECKOTO COACPKAHUS B CETU
HNuTepHeT, Ha OCHOBE HUMEIOUIMXCA 3HAHUM U TMYTEM CpPaBHEHUS
JOIIOJIHUTCIBbHBIX MHCTOYHUKOB BBIJCIATH I/IH(l)OpMaI_[I/IIO, KOoTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOU




1.18

WCIIOJIb30BaTh MPHU  BBHIMOJHEHHMM Y4YEOHBIX 3aJaHUi  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJEepKAaHUSA, CIPABOYHBIC
MaTtepuaibl, pecypchl ceTh MHTepHeT; BianeTrh NpuEMamu
KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3zoBaHus WUH(GOPMAIMH U3 OTHON

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

CO3/71aBaTh COOCTBEHHBIC MMChMEHHBIC M KPATKHE YCTHBIC COOOIICHHMS,
0000mas uHPOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTrO
COllep)KaHUs, B TOM 4YHCJIE IMYyOJIMYHO MPEACTABIATh PE3yIbTAThI
MPOCKTHONW WM HCCIACI0BATEIbCKON JCATCIBHOCTH, TPH O3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHUHBINA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAIIUCH

P BBIMOJIHEHUH YYEOHBIX TMPOEKTOB M UCCIEIOBAHHNA (DU3NIECKUX
MIPOLIECCOB paclpeiessaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMH 3a/1a4aMH, CJICIUTH 32 BBHIITOJIHEHUEM IIJIaHA JCHCTBHM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKIAJ B
NEeSATEIbHOCTh IPYIIIBI, BBICTPAUBaTh KOMMYHHKaTUBHOE

B3aHMOﬂeﬁCTBHC, MMpOABJIAA TOTOBHOCTL pa3pClIaThb KOH(I)J'II/IKTBI

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BaTh N3yYEHHBIE IIOHATHS

pasinyaTh SBJICHUs II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBICHHE
pacrno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUe SBICHUS B MPHUPOJIE,

MIPU TOM IEPEBOJUTH MPAKTUYECKYIO 33a7auy B y4EOHYIO, BBIICNATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI
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OMKCHIBATh HW3YYCHHBIE CBONCTBA Ten U (DU3UYECKHE SBICHHS,
UCTONB3ys (U3WYECKWE BEJIMYUHBI, TP OIUCAHUU TPABUIBHO
TPaKTOBaThb  (PU3UYECKUI  CMBICT  HCIOJB3yeMBIX  BEIWYHH,
0003HaYCHUS ¥ €MUHMIIBI PU3HYECKUX BEITUYNH, HAXOAUTH (hOPMYJIBI,

CBSI3BIBAIOIIME JIaHHYI0O (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH




1.5

BEJIMYMHAMH, CTPOUTh  TIpaUKH  M3YUYEHHBIX  3aBUCHMOCTEH

(hU3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UYECKHE SIBICHUS M TIPOIICCCHI,
WCIOJIb3YSl HM3YYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTHYeCKOoe

BBIPpAXXCHUC

1.6

OOBSACHATH (PU3UYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€ CHUTYallMi MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPHYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH O0OBsSCHEHUE U3 2
— 3 JOrMYEeCKHX INaroB C MOMOIIBI0 2 — 3 W3YyYEHHBIX CBOICTBa

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIK 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3a7aud (omMparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHMIi), HCHOIB3YyS 3aKOHBI W  (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckre BENUWYHMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3aJaudu
3alMChIBaTh KpPAaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WM
M30bITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUISL pELleHUs, MPOBOAUTH PACYETHI M OLIEHMBATh PEATUCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOKHO PELIUTh IpPHU IMOMOIIU
(GU3MUECKUX METOJIOB, UCIIONB3Ysl ONMKCAHUE UCCIEAOBaHUS, BBIACIATH
IIPOBEPSIEMOE IIPEIIOJNOKEHUE, OLICHUBATH IIPABHIBHOCTh IOpsAKa
MIPOBEIEHUS UCCIICIOBAHUA, [EJIaTh BbIBOABI, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHUIA U OTTBITOB

MPOBOJIUTH OMBITHI TI0 HAOMIOACHUIO (PH3MUECKUX SIBICHUH WU
(U3MYECKUX CBOMCTB TEJI: CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY U3
n30bITOYHOrO0 Habopa 00OpYAOBaHHUS, OMUCHIBATH XOJI ONBITA U €ro

pe3yabTaThl, GOPMYIHUPOBATH BBIBOBI

1.10

NPOBOJUTH TPH HEOOXOJUMOCTH CEpPUI0 TMpPSMBIX HU3MEPEHHUH,
ompeneNsisi CpeaHee 3HA4YeHHEe H3MepseMol BeauduHbl (PoKycHOe
paccrosiHMe coOuparoliei JUH3bI), 000CHOBBIBATH BBIOOp criocoba

M3MepeHus (U3MepUTeIbHOro mpudopa)

1.11

IIPOBOAUTE HCCICAOBAHHC 3aBUCHUMOCTECH (1)I/ISI/I‘ICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUECM TIPAMBIX H3MCpCHHfII IJIaHUPOBATHL HUCCIICAOBAHUC,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl




1.12

1.13

HOHy‘ICHHOfI 3aBHCUMOCTH (bl/ISI/I‘IeCKI/IX BCJIIMYHMH B BHUJC Ta6J'H/II_[I/I

Fpa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICIOBaHHUA

NPOBOJIUTH  KOCBEHHBbIE  M3MEpPEeHHsS  (U3NYECKUX  BEIUYUH:
IUIAHUPOBATh U3MEPEHMUSI, COOUPATH SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIIOJHATh M3MEPEHMS, CleAys IPEeAJO)KEHHOM HMHCTPYKIIMH,
BBIYMCIISITH 3HAUEHHWE BEJIIMYMHBI M AHAJIU3UPOBATh IOJYyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHUI

coOmogaTh TpaBUia TEXHUKM O€30mMacHOCTH TIpu pabore ¢

1abopaTopHBIM 000PYyI0BAHUEM

1.14

1.15

1.16

1.17

1.18

pa3nuyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX Mojeneil:
MaTepuagbHas TOuKa, aDCOJIIOTHO TBEPAOE TEJI0, TOUEUHBIH UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'0 gapa

XapaKTCpU30BaTh IIPUHIUIIBL JIEUCTBUS HU3YUCHHBIX HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB C OHOpOﬁ Ha UX OIIUCaHUs, UCITIOJIb3Ys 3HAHHUA
0 CBOIMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUN H HCO6XOZ[I/IMLIC (bnanecxne

3aKOHOMEPHOCTH

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHble PHUCYHKH HW3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTEIIBHBIX npubopoB "
TE€XHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM

3epKajiec U COOMpAroNIeH JINH3e

MPUBOJUTh TpUMEpbl (HAXOAWUTh HWHPOPMALUI0O O IpUMeEpax)
MPAKTUYECKOTO MCIIOIh30BaHMs (PU3UMUYECKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HHM JIJIs1 o0ecrieueHus 0€30MacHOCTH MPH 00pallieHnuu ¢ mpudopamu
Y TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3I0POBbS U COOIIOICHUS

HOPM PKOJIOTMYECKOTO TIOBEJICHHUS B OKpYKalollel cpee

OCYILIECTBIATH MOUCK HHPOpPMAINK (HU3HUECKOTO COAECPKAHUS B CETU
WntepHer, camocTosTenbHO (OpMYIHpys TOHMCKOBBIM  3arpoc,
HaXOOUTh IYTH  OMNpENEJeHHs]  JIOCTOBEPHOCTH  IOJy4YEHHOM
uHpOpMallMd HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JOMOJHHUTEIBbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh MPHU  BBHIMOJHEHHMM Y4YeOHBIX 3aJaHUi  HaydHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUs, CIPaBOYHBIC

MaTtepuaibl, pecypchl cetd MHTepHeT; BiaaeTrh npuéMamu




1.20

1.21

KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MH(GOPMALUK U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbBIE IMCHbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
nHGOpMaLUU U3 HECKOJIBKUX UCTOYHUKOB (PM3UYECKOrO COAEp KaHus,
myOJINYHO IIPEACTABIIATh pe3yNbTaThl IIPOEKTHOM WIH
HCCIIEI0BATENIBbCKOM IEATEIbHOCTH, IIPH 3TOM I'PaMOTHO MCIIOIb30BaTh
W3YyYEHHBI TOHATHUIHBIN anmapar HW3ydaeMoro paszaena (QHU3uKd U
COIIPOBO’KIATh BBICTYIJICHHE IIpE3eHTALe ¢ yuéToM 0cOOEHHOCTEH

ayIUTOPUU CBEPCTHUKOB

MIPHU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHHNA (DU3NIECKUX
MIPOLIECCOB paclpeiessTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMH 3a/1a4aMH, CJICIUTH 32 BBIITOJIHEHUEM IIJIaHA JCHCTBHM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKIAJ B
NeSATEIbHOCTh IPYIIIBL, BBICTPANBATh KOMMYHHUKaTUBHOE

B3aHMOHeﬁCTBHe, IIPOABJIASA TOTOBHOCTD pa3peuiaTh KOH(bJ'II/IKTBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

®duzuka — Hayka O Tmpupoje. SBIeHHUS NPUPOIBL
dusznueckre SABIEHUSA: MEXaHMYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

duznyeckne BenuyuHbL. V3Mepenune — (uzmueckux
BennunH.  Dusmueckue  mpubopel.  IlorpemrHocth

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
MMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABWIKCHUC T'MIIOTE3,
9KCIICPUMCHT 110 TIIPOBEPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTyeckue paboOTHI:
N3mepenne paccTOSTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MaybIX TEJ.

I/I3MCpCHI/Ie TEMIICPATYPHI IIPU ITOMOMIU JKUAKOCTHOI'O

TEPMOMETPA U JATYMKA TEMITEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MepHI.

OHBITLI, JOKa3bIBAOIHNE JUCKPETHOC CTPOCHNEC BCIICCTBA

I[BI/I)KCHI/IC JacTull BCIICCTBA. CBs3b CKOpPOCTH

JBHKEHHUSI YACTHIL C TEMIIEPATYPON. BpOyHOBCKOE IBH)KEHME,

mubdy3us

7 KJIACC
Kon Kon

pasaena JJIeMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1

2
2.2
2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE TIa30B,
KUAKOCTeH M TBEPIABIX  (KPUCTANIMYECKMX)  Tell.
2.4 B3aumocBA3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYJIAPHBIM

CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[TpakTuyeckue paboOTHI:
Ouenka JuMaMeTpa aroMa METOJAOM psioB  (C
UcIonb30BaHueM (pororpadmii).
2.6 OnpITEl 10 HAONIONEHHUIO TEIUIOBOTO PACIIUPEHUS
rasoB.
OnpITBl 1O OOHAPYXKEHHWIO  JCHUCTBHSL  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHOMEpHOE 31
' HEPaBHOMEPHOE JIBUKECHUE
3.9 Cxopoctb. CpenHsisi CKOpPOCTb IPH HEPAaBHOMEPHOM
' JIBUXKEHUH. Pacy€r myTu v BpeMeHU JBUKECHUS
SBnenune uHepuuu. 3akoH uHepuuu. BiaumopeiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHMSI CKOPOCTH JBHUKECHMS TeEIl.
Macca kak Mmepa HHEpTHOCTH Tea
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHUIle 00BbEMa BellecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMO/IEHCTBUS TEIN
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHMs U cuia TsbkecTd. Cuila TSKEeCTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTts
38 Cuna tpenus. TpeHHE CKOJIIBKEHUS W TPEHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxxeHue cui, HalpaBiICHHBIX IO OJHOW IPSMOM.

PaBHOpelicTBYIOIIASA CHIT

3.10 [TpakTrueckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B KHAKOCTH, MOJCIH  DIEKTPHUECKOTO
aBToMoOmWiIsE M Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUsSI Opycka WIM IIapukKa TO0
HAKJIOHHON  miockocTd. OnpeneneHue  IIOTHOCTH
TBEPAOTO Tela. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MmpyKuHbBI OT
NPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHPYIOIINE
3aBHCHMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

®Ou3nIeCcKue SIBICHUS B mpupoac: NMpuMepbl ABUKCHUA C
pasiIMddbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupozae,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHu4YecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TBEpaoro tena. CrocoObl yMEHbIIECHHUS U

1 YBEIMYCHUS IaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JIaBJIEHUs ra3a oT 00béMa,
' TeMIIepaTyphbl
13 [Tepenaua naBiaeHus TBEPIABIMU TeJIaMH, KUAKOCTIMH U
' razamu. 3akoH [lackamns. [THeBMaTndyeckne MammHbI
3aBUCUMOCTh  JIaBJICHUS JKUJKOCTH OT  TIyOWHBI.
4.4 I'unpocratudecknii mapagokc. CooOmIamuecs coCysl.
['mapaBiamyecKkie MeXaHu3MBbI
AtMocdepa 3emin u atMocepHoe aaBiieHue. [Ipuunnsl
A5 CYIIECTBOBaHMs BO3AYIIHON 000104ku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 W3mepenune armocdepHoro naasneHus. [lpubopsl ans
' U3MepEeHus: aTMOC(EpPHOTO JaBICHUS
47 JleficTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEIO.
' BritankuBaromias (apxuMeoBa) cuiia. 3akoH Apxumena
4.8 [TnaBanue Ten. Bo3gyxomnaBanue
49 [TpakTrueckue pabOTHI:




HccnenoBanye 3aBUCHMOCTH Beca Tejia B BOAE OT 00bEMa
NOrpyXEHHONW B JKUAKOCTh yacTH Tena. OmpeneneHue
BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IOTPYKEHHOE B KUAKOCTb. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIECH CHWJIbI, JICMCTBYIOIIEM Ha TeEJIO B
JKUJIKOCTH, OT Macchl Tena. OnbIThI, JEMOHCTPUPYIOILIUE
3aBUCHUMOCTD BBITAIKUBAIOIICH CHUJIbI, TEUCTBYIOIECH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMa NOTPY>KEHHON B KUAKOCTb
YacTH Tena n oT IUIOTHOCTH JKHUJKOCTH.
KonctpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHHUE

JIOAKHU U OIIPCACIICHUC eé I‘py30HO,Z[T>éMHOCTI/I

4.10

dusnyeckue  ABIEHUA B IPUPOJIE: BIIUSIHUE
aTMoc(hepHOro aBJICHUS HA )KUBOW OpPraHu3M, TUIABAHUC

pBIO

411

TexHuueckue yCTpOHCTBa: COOOLIAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TMJPABIUYECKUN Ipecc,
MaHOMeETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' IUIOCKOCT. [IpaBuiio paBHOBECHS phIyara
5.4 [IpumeHeHue paBuiia paBHOBECHUS pblyara K OJIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO ICUCTBUS MeXaHU3MOB. [IpocThie MeXaHU3MBbI
B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sHeprus
5 g [TonHast mMexaHMuecKas SHEeprus. 3aKOH H3MEHEHHs U
' COXpPaHEHMsI MEXaHUYECKOH dHepruu
[TpakTrueckue paboTHI:
5.9 Onpenenenue pabOTHI CHITBI TPEHUS IPH PABHOMEPHOM

JABMKEHHUMU  TCJIa 11O FOpI/I3OHTaJ'II>HOI71 IMOBEPXHOCTH.




Uccnenoanue ycioBuil paBHOBecHsl pbluara. M3mepeHue
KII/l HakIOHHOM IUIOCKOCTHU. M3ydeHne 3aKOHa COXpaHEeHUs

MEXaHU4YeCKOM OHCPIrun

dusnyeckue SABJICHUS B Inpupoac: pbHaru B TEIIC

5.10
4esioBeKa
TexHuuecKrne YCTPOMCTBA: pblYar, IMOJABHXKHBIM U
511 HETOJABHKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaena 3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJEKYISIPHO-KUHETUYECKOM
TEOPHUH CTPOEHUS BellecTBa. Macca 1 pa3mMepbl MOJIEKYII.
6.1
OnbIThl, TOATBEPKIAIOIMINE OCHOBHBIC  TOJOKEHHS
MOJICKYJIIPHOKMHETHYECKON TE€OPUH
6.2 Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUMN
BeulectBa. Kpucramnmnyeckue u amopHble Tena
OOBsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHUH
6
6.4 CmauuBaHue M KalWUTSIPHBIE SIBIICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
6.6
TEIJIOBOTO JIBUKEHUS YaCTHI]
Buytpennss sueprusa. CriocoObl N3MEHEHUS BHYTPEHHEN
6.7
SHEPTUU: TeIUIoNepeaada U COBEpIIEHUE pabOThI
Buasl Tenonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIUS,
6.8
W3IIy4eHUE
KomnuectBo  Temmotel. YaenpHas — TEINIOEMKOCTH
6.9
BEILIECTBA




TemsiooOMEH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpazoBanue w  KoHAeHcanws. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEpPAaTypbl KUMEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTeld U 3allura
OKpY>KaroIlen cpeibl
3aKOH COXpaHEHHUsI M MPEBPAIECHUS SHEPTHH B TEIIIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHUIO  JEHCTBUSL  CHIJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUIKOCTEH U TBEPJBIX TEJI.
Omnpenenenue JaBleHUs BO3ayXa B OaUIOHE MITIPHIIA.
6.17 OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.
IIpoBepka rumorte3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYpPHI.
HalGmronenve n3aMeHeHnsl BHYTpEHHEH YHEPTUU Tella B
pe3ynbTaTe Teronepeaadu U paboThl BHEITHUX CHUII.
Uccnenosanue SIBJIEHUSI TeriooOMeHa npu

CMEIIMBAHUH XOJOJAHOW U rOpSYEN BOJIBI.




6.18

OmnpexneneHue KOJIMYECTBA TEILIOTHI, IOJIYYEHHOTO
BOJIOM IpU TEImIOOOMEHEe ¢ HarpeThiM METaNINYeCKUM
LUIAHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIAaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHHE W KAaNWULIPHBbIC SBJICHUS B TMPHPOJIE,
KpHCTAJUIBI B Tipupoje, uanydenue CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THUTPOMETPHI, MCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusaius Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TE OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh AIEKTPUYECKOTO

7.3 nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS

OJICKTPHUYCCKOI'0 TOKA. W cTOoUHNKH TOCTOSTHHOT'O TOKA




JIefcTBUS IEKTPUUECKOT0 TOKA (TETIOBOE, XUMUYECKOE,

& MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
- Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBiieHHE POBOAHUKA. Y IETbHOE COMTPOTUBIICHUE
' BeIllECTBA
7.10 3akon OMa it y9acTKa Lenu
[locnenoBarenbHOE W HapajUIebHOE  COEOUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
. sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrossuHble MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOe TIONE 3eMIM U €ro
7.15
3HA4YEHME JIJIS )KU3HU Ha 3emiie
216 OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.
. [IpuMeHeHne >IeKTPOMAarHuTOB B TEXHUKE
JlelicTBUE€ MarHUTHOIO TOJISI Ha MPOBOAHUK C TOKOM.
217 DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
. AJIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe
218 Onbitel  @apanes.  SIBneHue  3IEKTPOMArHUTHOM
. naaykiuu. [Ipasumno Jlenna
DNEeKTpOTeHEPaTOoP. Cnioco0mr TTOTyYEHUS
7.19 INEKTPUYECKOM  DHEPIHUH. ONEeKTpOCTaHIMM  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OnbITH O HAOIONEHUIO 3JCKTPU3ALUH TEJl UHIYKIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS  HaA
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UucTope.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TpU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asl CHIbI TOKa MpPU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYHICTO YEPE3 TAaMITIOYKY, OT HAIIPSKCHHA HA
Heri. Onpenenenue KIIJ| narpesarens. MccnemoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux 00beTMHEHUH U pa3zeneHuu. MccnenoBanue neicTBus
AJEKTPUYECKOTO TOKA HA MATHUTHYIO CTpeNKy. OTBITHI,
JIEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIbI B3AUMOJACHCTBUS
KaTyImIKM C TOKOM ¥ MarHuTa OT CHJIBl TOKa U
HampaBlIeHUsT TOKa B KaTymke. M3ydeHue neicTBus

MarosuTHOI'O I10JI4 Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTaTEIIA. N3mepenue KILJ
JNEKTPOABUTaTENbHON  yCTaHOBKM.  ONBITBI 1O

HUCCICOOBAHUIO ABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIUU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJIS JUISI )KU3HU Ha 3emile, MOJISIPHOE

CHUAHUC

1.22

TexHUUeCKue YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepPMETp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUUICCKON IHEPTHH,
AJIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, dJICKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe OBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomMepHoe IPSIMOJIMHEITHOE JBUKECHHUE.
8.4 CpenHsisi 1 MTHOBEHHAsi CKOPOCTh TeJia IPU HEPABHOMEPHOM
8 JNIBIOKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE
' JBUKECHHE
8.6 CBoboanoe naaenue. OneiTel ["anunes
PaBHOMepHOE nBuxkeHHe 1o okpyxHocTu. [lepron u
8.7 gacToTa oOpameHus. JIMHEWHass W yriaoBas CKOPOCTH.
[leHTpOCTpEMUTEIIEHOE YCKOPEHUE
8.8 Ilepssiii 3akoH HploToHa




8.9

Bropoii 3akon Herotona

8.10 Tpernii 3akon HeroToHa
8.11 [IpuHIUIT CYTIEPIIO3UITUN CHIT
8.12 Cuuiia ynpyroctu. 3akoH ['yka
813 Cuita TpeHUs: cuiia TPEHHSI CKOJIBKCHUS, CUJIa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPCHUS
814 Cuna TsKECTM M 3aKOH BCEMHPHOTO TSTOTCHUSI.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 IBuxenne  mnaHer  Bokpyr  Connma.  [lepBas
' KOCMHYECKasi CKOPOCTh. HeBecOMOCTh U meperpy3ku
PaBHOBecue MarepuanbHOIl TOUKkU. AOCOIIOTHO TBEPIOE
8.16
TEIOo
8.17 PaBHOBecue TBEPIOrO Tena € 3aKPEIUIEHHOW OCHIO
' BpameHust. MoMeHT cuitbl. LleHTp TsbkecTn
8.18 Nwmnynee Tena. M3menenue ummynbca. IMIynbe cHtbl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE NBUKEHWE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.9 PabGora cun Tsxectw, ymnpyroctv, TpeHus. CBs3b
' SHEpPruu 1 paboThl
8.23 [loTenumanpHass dSHeprus Tena, TMOAHATOrO  HAaj
. MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPY>KUHbI
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUST MEXaHUUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS Opycka
WIA JBIWDKEHHS IIapuKa I10 HAKIOHHOW IIIOCKOCTH.
8.27 OrnpezenieHUe YCKOpPEHUsl Tejla MPH PaBHOYCKOPEHHOM

JBUKCHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHM IIPU

PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOW CKOPOCTH.




8.28

8.29

IIpoBepka rumorTespl: €ciu IpPU PaBHOYCKOPECHHOM
JBM>KEHUH 0€3 Ha4allbHON CKOPOCTH ITyTH OTHOCSTCS KaK
psn HEYETHBIX  YHMCed, TO  COOTBETCTBYIHOILUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CWJIbl HOpPMaJbHOro JaBieHus. OrmpeneneHue
KodpuuueHTa TpeHus CckKoiabxkeHus. Omnpenenenue
KECTKOCTU MpyxkuHbL. OnpeneneHue padOThl CUIIbI
TPEHUS TpU PABHOMEPHOM [JBM)KEHUM Tela IO
TFOPU30HTANIBHOM MOBepXHOCTU. OnpeneneHue padoTh
CHJIBI YIIPYTOCTH IIPU NObEME I'Ppy3a C UCIOIb30BAaHUEM

HEIOJIBIYKHOTO H TTOJIBIKHOTO OJIOKOB

®u3NYECKUE SBICHUS B PUPOJIE: MPUIUBBI U OTJIMBBI,
JnBuKeHue I1uiaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOMCTBA:  COMAOMETP, JAATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKH

. KoJie0aHM: TIepuo/I, YacTOTa, aMILIUTY1a
9.9 MareMatnueckuit u IIPY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHNUN
93 3aryxatomue kosiebaHus. BrIHyXIeHHBIE KoJieOaHUsI.
' Pes3onanc
Mexannueckre BoJHbl. CBOWCTBa MEXaHUYECKUX BOJIH.
94 [IpononpHble U TonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXaHWUYEeCKUE BOJIHBI B
TBEPJIOM TeJI€, CECMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTB M BbICOTA 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[IpakTuyeckue pabOTHI:
OmpeneneHne 4YacTOTBl HW  TEepuoaa  KoJeOaHMit
9.7 MaTeMaTUYeCKOro MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepuoaa  KoJeOaHMit

MIPY’KMHHOT'O MAsITHUKA




HccnenoBanue 3aBHCUMOCTH TEepUOAa  KoJieOaHUH
IIOABCUICHHOTO K HUTH rpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — IepuoAa  KoJieOaHUH
MPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHUMOCTH nepuo/ia Konebanui rpysa,
IIOABCHICHHOI'O K HHUTH, OT MacCChl I‘py321 nu )KéCTKOCTI/I

npyxuHbl. I3Mepenue yckopeHus cCBOOOAHOTO NaieHUs

dusndyeckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHAMH, 9XO
99 TexHuueckue yCTpOKMCTBA: 3XOJOT, WCIOJIb30BaHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9J'ICKTpOMarHI/ITHOG I10JIC. BJ'IGKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOITH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
103 DnekTpoMarauTHas npupoaa cBera. CKOpOCTh CBeTa.
. BonHoBBIE CBOlCTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH  C
MIOMOIIIbI0 MOOMIJIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MpHUpPOJE: OHUOJIIOTHYECKOEe
10.5 neiicTBue BUJIUMOTO, yIABTPaPHOIETOBOTO u
PEHTIE€HOBCKOT'O U3ITy4eHUH
106 Texuuueckue yCTpoicTBa: UCTOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mctounuku ceera
11.2 IIpsimonuHeEitHOE pacpocTpaHEHHUE CBETa
Otpaxenue cera. [lmockoe 3epkaio. 3aKOH OTpasKeHHS
11 11.3
cBeTa
114 [Ipenomnenue cBera. 3aKOH NPEJIOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop ydeii B TMH3E




11.6

11.7

Onrtuyeckast cuctema QoToarnmnapara, MHAKPOCKONA H

TEJIECKOIa
I'maz xak onrtudeckas cucrema. bimsopykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxxenue 6emoro ceera B criektp. OnbiTel HeloTOHA.

CnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcus ceera

[IpakTuueckue padbOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH OTpaXXCHHUA

yria
CBETOBOTO JIy4a OT yIJIa MaJICHusI.

N3yueHne xapakTepUCTUK M300pakeHUs TpeaMeTa B
TUIOCKOM 3€pKajie.

HccnenoBanre 3aBUCUMOCTH  yIila MPEJIOMIICHUS
CBETOBOTO Jiy4a OT YIJla MaJeHHs Ha TPaHHIE «BO3AYX —
CTEKIIOY.

[Tonyuyenue n3o0pakeHHil ¢ MOMOIIBIO coOUparolen
JIMH3BIL.

Ompenenenne POKYCHOTO PACCTOSIHUSL U OMITHYECKOM
CHJIBI COOMpATOIIEH TNH3HI.

OMBITH IO PA3TIOKEHHUIO OETOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB MPU HX

Ha0JII0/IEHUU Yepe3 I[BETOBbIE (PUIIBTPHI
®dusnyeckue sBIeHUS B npupoje: 3arMeHus CosHLa u
JIyHbl, 11BE€Ta TeJl, ONTHYECKUE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

KBAHTOBBLIE

12.1

Texuuueckue YCTPOﬁCTBaI OYKH, IMEPUCKOII,

(dboToanmapar, ONTHIECKUE CBETOBOIBI
ABJIEHUA

OmneiTel Pe3deppopaa u mnaHeTapHas MoOJEIb aTOMa.

Mopens aroma bopa

12 12.2

I/ICHYCI(aHI/Ie W IIOTJIOIICHHME CBCTA aTOMOM. KBaHTEL

JIuHeituaTbie CIEKTPhI

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs

12.4

Crpoenune aromHoro szapa. HyxionHas Moxenb

aTOMHOTO siapa. M30Tomnsl




12.5

12.6

PagnoaktuBHbie npeBpamieHud. Ilepuon mosypacnana

ATOMHBIX AACP

SAnepHble peakuny. 3aKOHbBI COXPAHEHMS 3apsA0BOIO U

MacCCOBOI'O YHCECII

12.7

BHCPFI/IH CBs31 aTOMHBIX SAJEP. CBs13b MacCHl U SHEpIrun

12.8

12.9

Peakuun cunresa u nenenus saep. ICTOYHUKY 3HEPrUU
ConHua u 38€311
Snepnas osHepreruka. JlelicTBUE  paJMOAKTHUBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha KMBLIC OPIraHHU3Mbl

12.10

[IpakTuueckue padbOTHI:

HaOmroneHne CIUIOMIHBIX M JIMHEHYATBIX CIEKTPOB
U3ITy4eHHUS.

HccnenoBanue TPEeKOB: H3MEPEHUE PHEPTHH YACTUIIBI 110
TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).

N3mepenue pagroaktuBHOro (hoHa

12.11

dusnueckue SBICHUSA B IPUPOJE: E€CTECTBEHHBIN
PaauOaKTUBHBIN ¢on, KOCMHYECKHE JIy4H,
PagUOAKTUBHOE W3IIy4CHHE IPUPOAHBIX MHUHEPAJIOB,
JECUCTBHE PpAJUOAKTUBHBIX H3JIy4EHHH Ha OpPraHHU3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETp, KaMepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponmu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
Y TI03HABAEMOCTH SIBJICHUH MIPUPOJIBI, O POJIU IKCIIEPUMEHTA B (PU3HUKE,
0 cucTeMooOpa3yrolei poiu GU3MKU B pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH, 00 9BOIIONNHU (PU3UIECKUX 3HAHUN U UX POIIU
B ILEJIOCTHOH €CTECTBEHHOHAYYHOH KapTHMHE MHUpa, O BKJIAJAe
POCCHICKMX ¥ 3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
O0BSICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MHpa, Pa3BUTHE TEXHUKU U

TEXHOJIOTUN

3HaHMs 0 BUJIaX MaTepuu (BEIIECTBO U 10JIE), O IBHXKEHUHU KaK criocode
CYIIECTBOBaHMA MaTepuu, 00 aTOMHO-MOJIEKYJSIpHON Teopuu
CTpOEHHSI BellecTBa, O (U3NYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3InyaTrh SBJIECHUS MO0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3MUECKOE SBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpPYXKAIOLIEM MHpE, BBIAEHAS HUX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKM)

BJ'Ia,I[eHI/IC OCHOBAaMH MOHSITHIHOIO amnmnapara M CHMBOJHUYCCKOIO
A3bIKA CbI/ISI/IKI/I MU HCIIOJIB30BAHUEC HX IJId PCIICHHA y‘-Ie6HLIX 3aaa4,;
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/IBI/I"ICCKI/IC SABJICHUA H

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

VYMenune onuceBaTh HU3YUYCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘IeCKI/Ie SABJICHUA,

MCTOJNB3Ys (PU3HUECKUE BETHUNHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO T[O3HAHHS C YYETOM
coOJro/IeHns paBWJI OE30MacHOTO TpyAa: HaOMroAcHUE (PU3HMUECKUX

SIBJICHUU:




YMEHHUE CAMOCTOSITEIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
W3 JaHHOTO Habopa 00OpYyIOBaHHS MO WHCTPYKIIUU, OMUCHIBATH XOJ
OIIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MIPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BETUUHH:
YMEHHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO CcOOUpaTh
OKCHEPUMEHTATIbHYI0 YCTAaHOBKY 110 MHCTPYKIMH, BBIYHCIATH
3Ha4YeHUE BEJIMYMHBI U AHAJIM3UPOBATh IOJIYYEHHBIE PE3YJIbTaThl C
y4€TOM 3a/IaHHOM MTOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECIIOKHBIX  JKCHEPUMEHTAJbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENILHO ~ COOMpPATh  AKCHEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJIUTH UCCIIEI0OBAHUE 10 MHCTPYKLIUH, IPEACTABIISTH 1OJy4eHHbIE
3aBUCUMOCTH (PM3MUYECKUX BEIWYMH B BUAE TaOnmui U rpadukos,
YUUTBIBATh IOTPEUIHOCTH, JeJaTh BBIBOABI 10  pe3yjbTaTaM

HUCCICIOBaHUsA

[lonumanue  XapakTepHbIX  CBOMCTB  (DU3MUECKUX  Mojejel
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPIAOE TENO, MOAEIU CTPOCHHS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IJIAaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO $ipa) M yMEHHUE MPHUMEHATh UX IS

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMmenue oOBACHATH (pU3MUECKHE MPOILECCHl U CBOMCTBA TEll, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUUMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH O0BSCHEHHE C OMOPON Ha U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHI/Ifl, (1)I/ISI/I'-IGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU 1 MOJCIN

YMmenue pemath pacuéTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHN),
UCIIONIb3YSl 3aKOHBI W (OpMyJbl, CBA3BIBAIOIINME (PU3UUYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBHE 3a/ayM,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoO0XoAUMBIE Ui €€ PEelIeHHUs, UCTIOIb30BaTh CIPAaBOYHbBIE JaHHbIE,
IIPOBOAUTH paC'-IéTI)I U OLCHUBATH PCATUCTUYHOCTL ITOJTYUYCHHOI'O
3Ha4YeHUs1 (pU3MYECKON BEIMYMHBI; YMEHHUE OIpPENeNATh Pa3MEepHOCTh

(bu3nuecKoil BeNNYNHBI, MOJYYECHHON IPU PEIICHUH 3a7aun

YMeHue XapakTepu30BaTh INPUHLUINBl ACHCTBHS TEXHHYECKUX
YCTPOHCTB, B TOM 4YHCIE OBITOBBIX MPHOOPOB, M MPOMBINUIEHHBIX

TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMMCAHUIO, WCIIOJb3YsA 3HAHUA O




10

11

CBOHMCTBax (DMBMYECKUX SBICHUH U HeoOXxoaumbple (U3UIECKUE

3aKOHOMEPHOCTH

YMeHHe UCHONb30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCEIHEBHOM JKM3HM JUId  oOecriedeHus Oe30MacHOCTH  IpH
o0palieHnu ¢ OBITOBBIMU IPUOOPAMU U TEXHUYECKHMHU YCTPOWCTBAMH,
COXpaHEHHs 3/I0pOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUSI B OKpPYKAIOUIeH cpeze; MOHWMaHHE HEO0O0XOAUMOCTH
MPUMEHEHHSI JOCTHKCHUH (PU3MKH U TEXHOJIOTHH JJISl PAllMOHAIBHOTO

MIPUPOI0IOIB30BAHUS

OneiT TIOWMCKa, TpeoOpazoBaHUs W MPEACTaBICHHS WH(OOpMAIUN
(U3MYECKOTO COJNIEpP)KaHUA C HCIOJNb30BAaHUEM HH(POPMAIIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHUBATH JTOCTOBEPHOCTh
MOJIyYeHHON UWH(pOpMAIMM HAa OCHOBE UMEIOUIUXCA 3HAaHUM W
JONIOJIHUTEIBbHBIX ~ MCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TOMYJISIPHYIO JIUTEpaTypy
(U3HYECKOTO COJEpIKaHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
Wnrtepner; BrnageHue 0a30BBIMM  HaBBIKAMU  MPEOOPa30BaHUS
nHpOpManuud M3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYIyl0; YMEHHE
C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE

I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanuyeckoe aBuxkeHue. MarepuanbHas Touyka. Cuctema  oTcuéra.
' OTHOCHUTENBLHOCTD JIBHKEHUS
PaBHOMepHOE u HepaBHOMepHOE JBIKeHue. CpenHsisi ckopocTh. DopMyna aiis
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE TIPSAMONIMHEMHOE IBMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tea OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUSL:
13 (1) =x,+vt
I'padbvky 3aBHCHMOCTH OT BpPEMEHHU IS TPOCKIMH CKOPOCTH, TIPOCKIIUU
NepeMenieHusi, IyTH, KOOPAWHATBI TPU PABHOMEPHOM MPSMOJIMHEIHOM
IBIKEHUU
3aBUCHMOCTh KOOpPJWHATHI TeJda OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
N
Sl =vy s+ ay= %
@opMynbl IS TPOEKIUU TEPEMEIIEHUs, MPOCKIUU CKOPOCTH U TMPOCKIIUU
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHH [JIsi TPOEKIIMU YCKOPEHUS, MPOSKIIHNHI
CKOPOCTH, NPOEKIMU TMEepEeMEUICHUsI, KOOPAUHATHI MpPH PABHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKEHUU
L5 CBoOoanoe manenune. Gopmysbl, OMUCHIBAIONINE CBOOOJHOE TAJeHUE Tela IO
' BEPTUKAIIU (JIBH>KEHHE TeJIa BHU3 WM BBEPX OTHOCUTENLHO MOBEPXHOCTH 3€MIIN ).




I'padvikn 3aBHCHUMOCTH OT BpEeMEHHM MJii MPOCKUUU YCKOPEHHUS, MPOEKIUU

CKOpPOCTH M KOOPAMHATHI IIPU CBOOOIHOM ITaJICHUU TeJla 110 BEPTHKAIN
CKopocTh pPaBHOMEPHOIO JIBJKEHHUS Tejla I0 OKpyxHocTtu. Hampasienue

CKOpPOCTH.

@opmyiia sl BBIYMCICHHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTU H IEPUOJ

oOparieHus:
2nR
b=
T

LlenTpocTpeMuTeabHOe yCKOpeHHe. HampaBieHue I[EHTPOCTPEMHTEILHOTO

1.6 yckopenus. opmyina [uist BBIYMCIEHUS YCKOPEHMUS:
2
a. = L
R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:
V= 1
T
Macca. ITnotHocTs Bemecta. @opmyra i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBiIeHHOCTh BEKTOPa YCKOPEHHUs TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIEH HA
TEJ0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
112 Tpenue nokos u TpeHue ckoabxeHus. opMyiia 1 BBIYACICHUS MOYJIS CHIIBI

TPCHUA CKOJILIXKCHUSA:




1.13

F_=u-N

Hedopmamus tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOT'O TAT'OTCHUA:

my -M,
F=G L1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHS.
dopmyna 71 BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

1.16

1.17

1.18

Nwmnynbe Tena — BekTopHas pu3nyecKkasi BEIMYUHA.
p=mi
Nmnynbe cucremsl Ten. M3menenne umiysnbsca. IMIynbC CUIIbl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEI:
p=myly +imy U, =const
PeaxkTnBHOE ABMKEHIE

Mexanunueckas padora. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:

A=Fsooscx

Mexannueckass MOIITHOCTE:

N=24
I

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KUHETUYECKON DHEPIUH:




Teopema o kuHeTuyecko 3Heprun. opmMyna aJisi BBIYUCICHUS MOTCHIIMATbHON

OHCPIUu TCJia, MOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIusi:

E=E;+E p
1.19 o
3aK0oH COXpaHEHUsI MEXaHUYEeCKOH 3Heprun. Dopmyiia Jj1sl 3aKOHA COXPAHEHUS
MEXaHHYECKOH SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMOcepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS] 1aBJICHUS] BHYTPHU KUIKOCTH:
D=pgh+P,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmyna sl ONPENEICHUS BBITAIKUBAIOIICH CHIIBI,
1.23 JIEHCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUAKOCTh WIIH Ta3:

Fag =pgV




VcaoBue nnaBanus tena. [lnaBanue CYZI0B U BO3QYyXOILIaBaHUEC

1.24

MexaHnyeckue KoJieOaHHS. AMHJ’II/ITy,I[a, nepuoa MU dYacTtoTa KOJIEOaHMIA.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuidi M MPYXKUHHBIM MasTHUKHU. [IpeBpamieHue sSHeEpruv MOpu

KOJIeOaTeIbHOM JIBUKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

MexaHU4ecKHUe BOJIHEL HpOI[OJII)HBIe N IOICPCUYHLIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKoCTb 1 BbIcOTa 3ByKa. OTpaxkeHHe 3BYKOBOI BOJIHBI HAa TPAHUIIE ABYX

cpen. udpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpeaHell IUIOTHOCTH BEIIECTBA; apXUMENOBOM CHIIBI;, JKECTKOCTH
NPYXUHBL, KO3(PPUIIMEHTa TPEHUS CKOJBXKEHHUS; padOThl CHIIBI TPEHUSI, CHJIBI
YIPYrOCTH; CpeAHEN CKOpOCTH JBMXKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus OpycKa Ipu ABUKEHUH 10 HAKJIIOHHOM IJIOCKOCTH; YacTOTHI U TEpHOoJa
Kole0aHUH MaTeMaTUYeCKOro MasiTHHKA; YacTOThl M Hepuoja KojeOaHuin
MPYXKUHHOTO MasiTHUKA; MOMEHTA CUJIb, IEHCTBYIOIIETO Ha pbluar; paboThl CHIIbI
YIIPYTOCTH MPH NOAbEME IPpy3a C MOMOILBIO HEMOABHKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH NPHU MOABEME Ipy3a ¢ IOMOIIBIO IOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCMOCTH apXUMEI0BOM CUITBI OT 00bEMa MOTPpYKEHHON YacTh
TeJa M OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHUJIBI OT
MacChl Teja; CUJIbl TPEHMS CKOJIBKEHUs OT CHJIbI HOPMAJIBHOI'O JABJIEHUS U OT
pOZa MOBEPXHOCTH; CHJIBI YNPYrOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHH
neopManuu MpyXUHBI, YCKOpPEeHUsi Opycka OT yrjla HakJIOHA HAaIlpaBISIONICH;
nepuoja (4acToThl) KoseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KoJie0aHUH MPYKMHHOTO MasTHUKAa OT MacChl Ipy3a U JKECTKOCTH HPY>KUHBL;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUIl HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl ABIKEHUS C  Ppa3IMYHBIMU
CKOpPOCTSIMM B KMBOM U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, MNPWIHMBBI W OTJHBBI, JABWXCHUC IIJIAHCT CosHeuHOM CUCTCMHI,




PEaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro MaBIICHWsT HA JKMBOW OPTraHM3M, IUIaBaHUE PbIO, BOCIPHUSATHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCﬂ’lpOﬁCWlGG.’ CIIMAOMETP, AATYHUKHU IIO0JIOKCHHA, PACCTOAHUA H
YCKOPCHHA, AUHAMOMCTpP, MNOAIIMUIIHUKH, PAKCThI, pblYyar, HO,Z[BI/DKHHﬁ u

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

L3l cooOmrarnmecss CoCyabl, YCTPOWCTBO BOJIOINPOBOJA, THAPABIMYECKHHA Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPLIHEBOH HAcoOC, apeoMeTp, 3XO0JIOT,
WCTIOJIb30BAaHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI  MOJICKYJISIPHO-KUHETUYECKOH  TEOPUH  CTPOCHHSA

2.1 BemiecTBa. Mojenu TBEPIOro, )KUIKOTO M ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucranmuueckue u amopdHbIe TEIa

25 JIBikeHue dacTull BemecTBa. CBsA3b CKOPOCTHM JBM)KEHUS 4YacTUL[ C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SIBICHUS

2.4 TermoBoe pacmmpeHne u cxaTue

2.5 TeroBoe paBHOBECHE

25 Buytpennss sHeprusi. Pabota m Temonepenada Kak CcrnocoObl M3MEHEHHs

' BHYTpEHHEH HEpPruu

2.7 Bunsl Tenonepeaaun: TeIONPOBOJHOCTh, KOHBEKIIHS, H3Ty4eHUE
HarpeBanue n oxnaxaenue ten. KonndecTBo TemnoTel. Y aenpHas TeII0EMKOCTD:

2.8 O=cm| I,—4 )
3aKOH COXpaHEHHsS SHEPIHMH B TEIUIOBBIX IpoIleccax. YpaBHEHHE TEIJIOBOTO
Oananca:

2.9

O +0, +..=0
Vcnapenne u KoHJeHcauus. V3MeHeHue BHYTpEHHEW SHepruud B Mpoliecce
210 UCHapeHuss W KoHJeHcanuu. KuneHwe KUIKOCTU. VYJenpHass TeIora
' napooOpazoBanusi: L = Q/m
2.11 BraxxnocTh Bo3myxa




2.12

2.13

[InaBnenue u kpuctauzanus. I3MeHeHne BHyTPEHHEN SHEPTUU MPH TIJIABJICHUT

" KpUCTAJUIM3AallH. YV aenpHas TEIoTa MIaBICHUS

BHYTpeHHHH OHEPIusAa CropaHus TOIIJIMBA. yI[eJ'IBHaH TEIIOTA CropaHus TOILJIMBA:

q=Q/m

2.14

[Tpunnume! paboTe! TerioBeix AsuraTenei. KIT/ remmoBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOro LMIMHAPA; KOJINYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHIpP;, KOJMWYECTBA TEIUIOTHI,
OTJ@HHOTO HAarpeThiM LUJIMHAPOM, IOCJIE OIyCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYXd; YJEIbHOW TEIJIOTHI
IIaBJICHNUs JbJia. MccnenoBanne U3MEHEHHS TEMIIEPATYPHI BOJBI IIPHA PA3ITUYHBIX
YCIIOBUSIX; SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOM U Topsiueii BOJIbI;

mponecca ncrapCHus

2.16

2.17

Dusuueckue sA61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSAXKCHUC W KaAIUJIJIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue ycmpoucmea: KalWUIAPbI, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
KUIKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHa, [BUTATeNb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BUJIAd SJICKTPUUCCKHUX 3apAa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3.4

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

Onektpruueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro mnoid.  [IpuHnmn

CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn onexrpuyeckux 3apsnoB. /[lelicTBHE JJIEKTPUYECKOrO MOJIA Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN 35eKTpUYecKril TOK. JleicTBUs aiekTpudyeckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ”
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I"R-t
3.1 OnbiT Opcrena. MarHuTHoe moJie TPSMOrO MPOBOJHUKA C TOKOM. JlmHUM
MarHMTHON MHIYKIIUU
313 MaruutHoe 10JI€ TIOCTOSIHHOIO MarHuTa. B3aumoneicTBuHe MOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
W3mepenue  5IEKTPUYECKOrO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCMMOCTH CHJIBI TOKa4, BO3HHUKAOMIEITO B IIPOBOJHHKE

(pe3I/ICTOpI>I, JIaMHO‘-IKa), OT HAIIPAKCHHA Ha KOHIIAX NPOBOJHHKA; 3aBUCUMOCTHU




COIMPOTUBJICHHUA OT MJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa mpaBuja 1A SJICKTPUUCCKOTO HAIIPSXKCHUA IMPH IIOCIEA0BATCIIBHOM
COCAUHCHHWHN IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI DJJCKTPUYCCKOIO0 TOKa IIpH

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuyeckue a6leHUA 6 Npupode: DICKTPUUECKHUE SBJICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITd, Apei( MOIOCOB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIIEpMETP, BOJIBTMETP, pPEOCTarT,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIC 3JIEKTPOTPHOOPHI (mpuMepHI), ANEKTPUICCKHE
MPEJOXPAaHUTEIH, JIIEKTPOMArHUT, ODJEKTPOABUTATENbh IOCTOSITHHOTO TOKa,
TEHEPaTOp MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkasa 3JIeKTpOMarHUTHBIX BOJIH
3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipoOCTpaHEHNE CBETA
3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Jucnepcus cera
3.4 Jlunza. Xon mydeit B nuH3ze. DOKyCHOE paccTostHUE JUH3BL. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomul
W3mepeHne onTU4ecKoi cuibl coOMparoliel JUH3bI; (POKYCHOTO PacCTOSHHS
coOuparoleit JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB IMpeaMeTa U N300pakeHus,
396 KOTJIa IpeIMET PacIioyIO’KEH B IBOMHOM (pokyce), moKa3aTess MpeoMIICHHs CTEKIIA.
' UccnenoBanme cBoiictBa U300pakKeHMs, TOJIYYEHHOIO C  IIOMOIIbIO
cobuparomiell JTUH3bl;, U3MEHEHUsI (POKYCHOTO PAcCTOSIHHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TIPEJIOMJIEHUS CBETOBOTO Jy4a OT yrJjla MaJCHUs Ha TPaHHUIE
«BO3/TyX — CTEKIIO»
397 Qusuueckue s6nenus 6 npupode. 3aTmeHus ConHua u JlyHbl, 1BeTa Ted,
' ONITHYECKHUE ABJICHUS B aTMoc(depe (1iBeT Heba, pedpakius, pamxyra, MUpax)
398 Texnuueckue ycmpoticmeéa: O4YKH, TIEpUCKOI, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBLBGIE SABJIEHU A




PannoaktuBHOCTH. Anbda-, Oera-, ramma-u3nydenus. Peakuuu anbda-u Oera-

4.1
pacnaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anba-uactui. [lnanerapaas Mmoaens atoma

4.3 CocraB atromHoro siipa. M3oTomnsl

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue se61eHUs 6 nNpupode: €CTECTBEHHbIH paJUOAaKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE MW3JIyY€HHUE MPUPOJHBIX MUHEPAJIOB,
JeiCTBUE paJIMOAKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN T03UMETpP, Kamepa

Bunbcona, simepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppiikun .M., UBanoB A.M. AkimonepHoe ooduiectBo «M3aarenbeTBo
«IIpocBemenue»

» Guzuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«M3parenbctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






