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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
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 yueoHoro npeamera «dusukay.

[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 paboueit mporpaMmMbl BOCIUTaHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmMa mo ¢Qusuke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IIOCKOJIBKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUEH 1 U3HUeCcKoii 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 raaBHBIX 3a7a4d (pU3nUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATL JAHHBIC U NUCITOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIENIMU TpernofaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
H3YYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DH3HUKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy O0OyUYCHHUIO B 3TOM HaIpPaBJICHUHU.

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

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOJI01aTh MPUPOTHBIC SIBJICHUS W BBITIOJHATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKCHHUSIX (DU3UKHU, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



O0111ee yuCIoO 9YacoB, pEeKOMEHOBAHHBIX JIJISI U3Y4YeHUS (U3HKU HA 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTEIb JellaeT BbIOOP MpHU MPOBEACHUU
7a00paTOPHBIX Pa0OT M OMNBITOB C YYETOM WHAMBUIYATbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXAHUE OBYUYEHUA

7 KIIACC
Pu3ukKa 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. M3Mepenune Qu3nmueckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpemHocts n3MepeHnit MexyHapogHasi CucTeMa euHUL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUecKUX SBICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBbIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®Dusnueckue MpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre 1EHb AeEHUS Kbl U3MEPUTENBHOT0 Ipudopa.

N3mepenue paccTosIHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpA U

JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.
IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpucTayuinyeckux) Ten. B3auMocBs3b MeX1y CBOMCTBAMM BELIECTB B Pa3HbIX
arperaTHelX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHUSL.

2. Hab6monenue nuddyszuu.
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3. HaGmonenue  sBieHMi,  OOBACHSIONIMXCA  MPUTSHKCHHEM  WIU
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOoB (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITeI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacder mytu u
BPEMEHU JBUKECHUS.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3amMonencTBue Tenm Kak MNpUYrHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIeCTBA.

Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
TsokecTy. CHila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHHS Tea.
N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
Habmroienue siBieHus HHEPLUH.
Hab6nronenne n3MeHeHusi CKOPOCTH MPY B3aUMOJICUCTBUM TEJl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEll.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
3. OmnpeneneHue IOTHOCTH TBEPIOTO TeNa.
4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.
5. OmbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.

S oA



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHJIBI BECY BBITECCHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeJ: TUIABAaHUE UM TIOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

o a0k~ N kE

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOLICW  CHUJIbI, JCHCTBYIOIIEHM Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpynpoBanne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.
Mexannyeckast pabota. MOIITHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe



npaBuiio» Mexanuku. Koaddunuent nonesnoro aeiicteus (manee — 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. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.

3. HUzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. V3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TermoBble sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Teronepeaayn: TemIONpoOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemtoTel. YaenbHas TEMIIOEMKOCTH BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBrmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro naBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHUKCHHUS.
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Hab6mronenue nuddysnn.

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

W3meHenue naBieHHs Ta3a IpU U3MEHEHMH O00bEMa U HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEINIOEMKOCTEW pa3IMUHbBIX BEIIECTB.

11. HaGaroneHue KumeHus.

12. HabnroeHre mocTosHCTBA TEMITEPATYPhI MTPH TIJIABJICHUH.
13. Mojieau TEIIOBBIX JBUTATEIICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

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

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

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

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.
11. MccnenoBanue npouecca uCrapeHus.

12. OnpezesieHne OTHOCUTENIBHOM BIAaKHOCTH BO3/1yXa.
13. OnpezenieHne yaeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.
OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BsaumopeiicTehe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS

3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXKTY TEJIAMH).
Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpaHEHUs
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  TokKa.  DIEKTPUYECKOE  HaIPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKkTpuyecKre 1enu U NOTpeOUTENN dIEKTPUIECKOi s3Heprun B ObIiTy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MaraHuTHOE 1OJIE NEKTPUUYECKOTO TOKA. [IpuMenenne 3J1eKTpoOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPaTOP. CnocoOb1 MTOJTYYEHHUS ANEKTPUYECKOU DHEPTUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKHUJKOCTH.

. I"a30BbIM pazps.

. I3mepenue cuibl ToKka aMIepMeETPOM.
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. I3MepeHnue 371eKTpruueCcKOro HalpsKeHUs BOJIBTMETPOM.

. Peocrar n marazuH conpoTUBIICHUM.

. BzanmoielicTBre NOCTOSSHHBIX MAarHUTOB.

. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonennpoBaHre MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.

L
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18
19
20
21
22
23
24

25

. OnbIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue aBiaeHUs 2IEKTPOMArHUTHOM UHAYKIIHH.

. OnbiTel Dapages.

. 3aBUCUMOCTh HANpaBJI€HUS WHIAYKIUOHHOTO TOKa OT YCIOBHH €ro
BO3HMKHOBCHHS.

. DNEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

A

10.
11.

12.

13.

14.

15.

16.
17.

18

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
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.

HccnenoBanrie 3aBUCUMOCTU CUJIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

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

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
. I3ydenue neicTBUsI MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaH#e U U3ydyeHue padboThl JIEKTPOABUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJICHHUS.
Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTcuéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOrO JBWKEHUA. PaBHOMEpPHOE NPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENRHOe nBMKeHUE. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyckOpeHHOE mpsMOJuHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.
PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.
[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.
PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTn.
Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIHMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaGmroneHne MexaHHMYECKOro JBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Te
OTCYETA.

2. CpaBHeHuE IIyTe€dl M TPACKTOPUN JBW)KEHMsSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. H3mepenue CKOpOCTH U yCKOPEHUS NMPSAMOJINHEUHOTO ABUKEHHS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

5. HaOutoneHue nBUKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHMsI T€lda OT MAacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU 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
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koineOanus.  BwiHyxkaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(paszByk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJIEOAHUM NMPY>KMHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUOJia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJECHUSI.
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DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

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

DneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauyuu.

1. CBOWMCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

JIunza. Xopa ayuen B tnH3e. OnTuueckas cucrema GpoToarnapara, MUKpOCKOIa
u Teneckomna. a3 kak ontuyeckasl cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsamonuHeHOEe paCIpOCTPAHEHUE 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 doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monenp riasza.

11. PaznoxkeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJIeHus.

2. W3ydenue xapaKkTepUCTUK M300paKEHUS MpeIMETa B IIJIOCKOM 3epKaJle.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

[TonyueHne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Ompenenenrie POKYCHOIO PACCTOSIHUS M ONTHYECKOW CHUJIBI COOMpAroNIei

JINH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnwITBl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPBI.
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KBanToBbBIE AABJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u noromeHre ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOUICHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopoa.

Habmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

. Peructpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopubte padomul u onvimaol.

1. HaGnroneHue CrulonIHBIX U JIMHEWYATBIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. U3mepeHnue pagnoakTuBHOIO (hoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHNS TPEAMETHOTO COACPKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipu M3yd4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMAaTU3UPYIOTCS BUJIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBACHATH (pU3MUecKue
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBIMOJIHSIOT 3a1aHMs], B KOTOPBIX UM IIPEAJIaraeTcs:

o a0k~ N kE



Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pACHo3HABaTh M HAYYHO OOBICHSITH
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 BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIyJs BKIIOYAeT AKCIIEPUMEHTAILHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHusl.



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

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEUILIEN COCTaBIISIOLIEH
KYJBTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTH O€30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TNpaBUI OE30MaCHOrO IIOBEACHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA peIIEKCUH, IPU3HAHKE CBOETO MTpaBa Ha OMINOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

- AKTUBHOE Yy4YacTHE B pPELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIEe U (DU3UUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHUIO PO ECCHi, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOTHYECKOr0 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 TJI00ATLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM W MyTell HX

pelieHus;

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

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

e - TIOBBIICHME YPOBHA CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
JIEATEIILHOCTD;

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 - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

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

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSAHHMS Ha OKPYXAKOUIYI Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTare ocBoeHUS MpOTrpaMMEl 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATIbHBIC YUeOHbBIC NEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHU );
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYHS B paCCMAaTPUBAEMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh NMPHYMHHO-CJICJACTBCHHBIC CBS3M NPH HW3YYCHUH (PU3MUYCCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHs, BBIOOp Haumbosee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIEPUMEHT, HEOOJbINOe HCcCaeA0OBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
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 WHGPOPMAIMKM WIM JaHHBIX C y4€TOM MPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMble 3aJladyd  HECIOKHBIMHU
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 HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHC
OJ1aroxenaTeIbHOCTH OOIICHHUS;

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

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



yOJIMYHO MPEJICTABIIATh PE3YJIbTAaThl BBIIOJIHEHHOTIO (PU3NYECKOrO OIbITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPTraHU30BBIBATH JE€HWCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJIECHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YICHAMHU
KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3MUESCKON 3a7a9d VI
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U Mpejiarath jiaH e€ n3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHUsS])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYecKOro HMCCIEIOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NPU pElIeHUH (PU3NYECKUX 3a/1ay WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJCUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllEHUs], lIepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
AHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
Npupojsie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOoc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIONB3YsI
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BpEMs], Ty Th,
CKOPOCTh, CPEJIIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tena,
cujia TPEHUs, AaBJjeHue (TBEPAOTrO TeNa, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAs
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOd(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHW3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAST DHEPTUsi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTIOJIB3YEMBbIX BEJIUYMH, UX 0003HAUYCHUS U €UHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBUIO paBHOBecHs phiuara (0s10ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU



OHEpruM, TpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO 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 1EHCTBHS, MCHOJB3Yys 3aKOHBI U
(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 JJI PEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
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 OLIMOKH B XOJAE OIbITA, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

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

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 MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI 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 TPEHHS OT IUIOIIAANA CONPUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHUs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOIUI] U TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaMm
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, KO3(PPUIMEHT TMOJEe3HOr0  JACWUCTBUA  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
o0opy1I0BaHUEM;

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
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMNHCAHHUA (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,

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS TPOTHBOPEYUBONW WM MOXET OBIThH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 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 HCCIENOBAaHUI, IPU 3TOM IPaMOTHO MCIOJB30BaTh M3YyUEHHBIH



MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHECHUEM IIJIJaHA JICHCTBUM, aJEKBaTHO OLCHHBATH
COOCTBEHHBIH  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 MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKEHUE
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 JIEKTPUYECKHUM 3apsill, IEKTPUUECKOE I0JIE, TPOBOIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJICHHUE, KpUCTaliu3auus (OTBEpJAEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBIEHUS B NPHUPOJAE,
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 Mor0CcoB, poJib MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIle,
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 BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BJIAXKHOCTh BO3/1yXa, AJICKTPUUECKUI 3apsi, cCuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUM WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMIEPaTyphbl >KUIKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (GOpMYIUpOBAThH



IIPOBEPSIEMBIE MPEAIOIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSHKEHUS C KCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YJIEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PU3NYECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0OIaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C 1ab0paTOpHbIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUJIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX Ienell ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

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



KU3HU 1)1 obecrieueHus: 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CPABHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu VHTEepHeT, BiaaeTb MNpPUEMAMH KOHCIEKTUPOBAaHHSA TEKCTa,
npeoOpa3zoBaHus 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 IMyOIMYHO NPEACTABIIATH PE3YJIbTAaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB pacHpeenaTh OOS3aHHOCTH B TpPYyMNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 34 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTh pa3pelaTb KOH(IUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXaHWYSCKOTO JBFOKCHUS, AchOopMalius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, dJICKTPOMArHATHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aHMO/ICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3BYKa, NPSMOJIMHEMHOE pacHpOCTPAHEHHE, OTPAKEHHE U IPEIIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XamllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAasl SHEPTHsl, OJIHASI MEXaHUUECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIMYMUHY C JIPYTMUMU BEIMUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCA, 3aKOHBI OTPAKEHUS M
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3NYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJieHus): T[UIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



¢u3nyecKkux BETMYMH B BUAE TaOMMI] M TpadUKOB, eIaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla PU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomed JHMH3bI, pPaAUOAKTUBHBIM (OH): TUIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHeTapHasi MOJIeTh aToMa, HyKJIIOHHAs! MOJIEJb
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB IIPH
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS 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 TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCITOJIB30BAaTh MPHU BBIIIOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszzena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuoreka [{OK
11 o - 2
HI3HKa - HayKa O npHpose https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHTICCICHE DAL https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Wroro mo pazneny 6
Pasnea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoreka IIOK
2.1 1
CTpoenne pelecTsa https://m.edso0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmoteka IIOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHUUeCKOE OBIKEHUE 3 buGnnorexa [JOK

https://m.edsoo0.ru/7f416194



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

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBinenne TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 Hasnenue. llepenaya naBnenust TBEpALIMU 3 bubmuorexa [{OK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocheproe faaeHne 6 https://m.eds00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubnuoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
>1 Pabota i MomHOCTS 3 ! https://m.eds00.ru/7f416194
bubnmorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.eds00.ru/7f416194
bubmmoreka IIOK
. M 4 1
>3 exafureckat Sueprit https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3jieioB U TEM uugpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3nen 1. TenoBble siBJeHUsI
. bubmuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
12 Tenobsie npouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHMTHBIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i 7 2 2 7
OCTOAFHBIN SACKIPHHCCIHII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 AAHTHPIC ABJICHHA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DMEKTPOMATHHTHs HHTYKIHS https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SAMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHRT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6nmoreka [JOK
2.1 M §) 7 3
CXAHMACCKUE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gen 4. CBeToBbIE IBJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Jara
uudposbie
Nen/m Tema ypoka Konrtpoabusie IIpakruueckue - HU3yYECHHUHA
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI (Hexens)
pecypcsbl
®usuka — Hayka O pUpoE.
1 SIBnenud npu y(fm)l qu/ISI:/IIIeCKI/Ie 1 1 buGnuorexa [IOK
PHPOARL https://m.edso0.ru/ff09f72a
SIBJICHUS
MexaHuueckue, TeroBbIe,
2 AIEKTPUUYECKHE, MATHUTHBIC 1 1 bubmmorexa [JOK
P ’ ’ https://m.edsoo.ru/ff09f72a
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 dusnyeckre BeINYUHBI U UX 1 5 bubmuoreka [{OK
HU3MEpeHHEe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATypbl IIPU IIOMOIIU 1 1 5 bubmmnoreka HOK
KUJKOCTHOTO TEPMOMETpa U https://m.edsoo.ru/ff09f72a
JaT4YNKA TEMIIEPATYphI"
Kaxk ¢usuka u npyrue ecteCTBEHHbIE
HayK{ U3y4aroT MPUPOY.
5 ECZI;CTBeiTI{{OHa I:{LII)IZ M};To 1 3 bubmorexa LOK
i g https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C IOMOUIBIO0 MOJIENIEH
Ypoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
but6mmoreka [IOK
6 11apuKa, MymeHHOro 1 1 3

TOPU30HTANIBHO, TEM OOJIbLIIE, YeM
OosbliIe BBICOTA ITycKa"

https://m.edsoo.ru/ff09f72a
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Crpoenue BemiecTBa. ONBITHI,

bubnunorexa LIOK
! FIOKA3BIBAIOLIHE AHCKPETHOE 4https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIleCTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA buomorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OIMbITH 110
9 H211)6JIIOI[6HI/III([) TEIJIOBOTO bubmorexa LIOK
https://m.edsoo.ru/ff09f72a
PaCIIMPEHHS Ta30BY
10 ArperatHble COCTOSIHHSI BEIIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff09f72a
B3anmocBsI3p MEX1y CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHAM BOJIBI
Mexaandeckoe JBIKCHHE.
12 PaBHOMEpHOE I/IiepaBHOMepHOC bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6mmoteka IIOK
13 CxopocTs. Eausmitet ckopocTh https://m.edSO(])_.I ru/ff0a079c
14 Pacuer nmytu 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wnepnys. 3aKoH UHEPIUH.
15 B3aPII)h]/fOI[eﬁCTBHe Tenpllclalc MpUYMHA bubmorexa I[JOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGnorexa LIOK
16 Macchl B 00bEeMa Tella 1Mo ero

IINIOTHOCTHU

https://m.edsoo.ru/ff0a0fee
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Jlaboparopuas pabota

17 «O1penenenye INIOTHOCTH TBEPIOrO 9 buGnuorexa [IOK
pea pA https://m.edso0.ru/ff09f72a
TEIAN
18 Pemenue 3anau mo reme 9 bubmuorexa [JOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepUCTHKa
19 B3auMoeicreug tein. Cria 10 Bubmaorexa ITOK
a ' https://m.edsoo.ru/ff09f72a
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS 10 bubmmoreka [JOK
(nedhopmanuu) Ipy>XKUHBI OT https://m.edsoo.ru/ff09f72a
MIPUIIOKEHHON CHIIBI)
bubmuoreka [{OK
21 s . 11
BIICHHE TATOTCHHSL. (1A TSOKCCTH https://m.edsoo.ru/ff09f72a
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tema. Pemenne 11 bubmorexa LOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TsHKeCcTH
Cuna TSDKeCTH Ha JPYTHUX TUTaHeTaX.
23 dusnueckre xapakTepUCTUKU 12 bubmiorexa LOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bubmmoteka IIOK
24 n . 12
3veperue cni. Jlusavomerp https://m.edsoo.ru/ff0al8cc
bu6mmoteka IIOK
25 B .H 13
c¢ Teqa. HEBeCoMOCTh https://m.edsoo.ru/ff0al778
CrnoxxeHne ABYX CHUIL,
R N . bubnuotexa [JOK
26 HaIIPABJIEHHBIX 10 OJHOM MPAMOIA. 13

PaBHOelicTBYIOIIAsA CHIT

https://m.edsoo.ru/ff0ala70
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Pemenue 3agay no teme

bubnunorexa LIOK

27 14
"PaBHoelcTBYIOIIAS CHIT" https://m.edsoo.ru/ff09f72a
TpeHue CKOJIbKEHUS U TPEHUE
28 nokos. TpeHue B Ipupoie U 14 bubmmorexa [JOK
1P PHpOaL https://m.edsoo.ru/ff0alb9c
TCXHUKE
JlaGopaTtopHas paborta «3ydueHue
3aBUCUMOCTH CUJIbI TPEHUS
29 CKOJIEJKEHHS OT CUJIbI TaBJICHUS U 15 bubmmorexa HOK
s https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITUXCS
MMOBEPXHOCTEI»
30 Pemenue 3agay Ha onpeneneHue 15 bubnnorexa [JOK
PaBHOJECHCTBYIOLIEH CUIIbI https://m.edsoo.ru/ff09f72a
Pemenune 3aga4d mo temam: «Bec
31 tena», «['paduueckoe n3oodpakeHue 16 bubmmoreka [JOK
cuiny, «Cuibly, https://m.edsoo.ru/ff0alde0
«PaBHOZEWCTBYIOIIAS CUID»
KonTponbHas padota no remam:
«MexaHn4eCcKoe JBHUKCHHUC,
bubmmoteka IIOK
32 «Macca, IIIOTHOCTBY, «Bec Temay, 16
https://m.edsoo.ru/ff09f72a
«['pauueckoe nzoOpakeHue Cu,
«Cunb»
33 Hasnenue. CriocoObl yMEHBIIICHUS U 17 bubmuoreka [IOK
YBEIUYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBUCUMOCTD Bu6 110K
.. HOINOTEeKA
34 JIaBJICHUS Ta3a OT 00BEMa, 17

TEeMIIepaTypsl

https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJIaMU, )KUIKOCTSIMHU U Ta3aMH 18 bubmorexa LIOK
» KHIL : https://m.eds00.ru/ff0a25h0
3akon ITackains
JlaBiieHUE B XKUJIKOCTH U Tase,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI 18 buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenne 3agau o teme «JlaBineHue 19 bubmuorexa [JOK
B JKMIKOCTH U rase. 3axoH llackamsay https://m.edsoo.ru/ff0a2826
bubmuoreka [{OK
38 Coobmaromuecs cocypt 19 https://m.edsoo.ru/ff0a2970
bubmuoreka [{OK
r % 20
39 HAPABJIHECCKHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit 20 bubnnorexa [JOK
JKUJKOCTHEIM HAcOC https://m.edsoo.ru/ff09f72a
Atmocdepa 3emmu. [Ipudannbl
CYILIECTBOBAHMS BO3 HOM
41 036&:)10111(1/1 3emin 3;3};/IH(-:II/IMOCTL 21 bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBIEeHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe 21 bubmuoreka [IOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro 29 bubmuoreka [IOK
nasinenus. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM 22 bubnnorexa [JOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe 23 bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3agay no teme

bubnunorexa LIOK

46 23
"AtmochepHoe naBieHue" https://m.edsoo.ru/ff09f72a
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO 24 bubmorexa LOK
Py ' https://m.eds00.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas pabora
48 «OmnpeneneHre BhITAIKMBAIOIIEH 24 bubnmnoreka HOK
CHUJIbI, ICVCTBYIOILIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTB)
JlaboparopHnas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
49 Tela B BOJAE OT 00béMa 25 bubmorexa HOK
a . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh YaCTH
TeIay
bubnuoreka [{OK
I1 25
50 HlABAtHe Tel https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"Konc OBaHUE apeoMeTpa UIu
o1 KOHC prH(l;)BaHI/Ie J'IOpKI/I u ’ 26 bubmorexa HOK
hyHP . A https://m.edsoo.ru/ff09f72a
onpeneneHue e
rpy30n0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlnaBanue cynoB. 26 bubnnorexa [JOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B)»
bubnunorexa LIOK
M 27
53 CXaHHHeCKas paboTa https://m.edsoo.ru/ff0a3f82
54 MomnrocTs. ETUHUITEI MOIITHOCTH 27 bubnnorexa [IOK

https://m.edsoo.ru/ff0a3f82
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VYpok-uccnenosanue "Pacuér

55 MOIIIHOCTH, Pa3BUBAEMOI1 pu 1 28 bubmmorexa [JOK
HHHOCTH, P | P https://m.edsoo.ru/ff09f72a
noabEME 1O JIECTHULIE
56 IIpoctele MexaHu3Mbl. Peryar. 28 bubnnoreka [JOK
PaBHOBecue cun Ha peiuare https://m.edsoo.ru/ff09f72a
KounTponbhas pabota no teme
«/laBnenue TBepAbIX Te,
o7 KHUJIKOCTEH U Ta30B» / 29 bubmmorexa [IOK
a N https://m.edsoo.ru/ff09f72a
Bcepocculickas npoepodHas
pabora
PesepBHylit ypok. Pabora ¢
TeKcTaMu 1o TeMe «J/laBienue
58 TBEPABIX TN, JKUIAKOCTEH U Ta30BY / 29 bubmmorexa [JOK
P L a https://m.edsoo.ru/ffOa4ffe
Bcepoccuiickas nposepodHas
pabora
Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota bubmuoreka [IOK
59 . 0.5 30
«MccneqoBanue ycimoBHit https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIYara
60 Pemenne 3agay mo Teme «Y CIIOBHUS 30 bu6nunorexa LIOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
61 MexaHusMa. JlabopaTtopHas pabota 05 31 bubmmnoreka HOK
«M3mepenne KI1/I HaknoHHOM ' https://m.edsoo.ru/ff09f72a
TJIOCKOCTH
62 Pemenue 3amaa mo teme "Pabora, 31 but6mmoreka [IOK

MomHocTh, KIT/"

https://m.edsoo.ru/ff0a4c48
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Mexanuyeckas SHEpIusl.
63 Kunerndeckas u moTeHIMagIbHas 1 32 bubmorexa HOK
i https://m.edso0.ru/ff0a4252
SHEPTHs
64 3aKOH COXpaHEHHUsI MEXaHUYECKOM 1 32 bubnmnoreka HOK
SHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIEPUMEHTAILHOE ONPEICTICHUE
U3MEHCHUS KHHETHYECKOU U bubnuoreka [IOK
65 . 1 1 33
IIOTEHIMATIbHON SHEPTUH IIPU https://m.edsoo.ru/ff09f72a
CKaThIBAaHUM TeJjia 10 HAKJIOHHOHN
MJI0OCKOCTH"
66 KontponbHas paboTa mo teme 1 33 bubnnorexa [JOK
«PaboTta u MOIHOCTb. DHEPTUs» https://m.edsoo.ru/ff09f72a
PesepBHbIit ypok. PaGora ¢
67 TeKCTpaMH ngl')reMe "MexaHu4YecKoe 1 34 bubmmorexa [JOK
| https://m.edsoo.ru/ff0a4ee6
JIBIKEHUE
PesepBHblit ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1 34
MomnocTb. DHeprus"
OBHIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara
uudposbie
Ne i/l Tema ypoka Konrpoubusie Ilpakruueckne = M3y4YeHHsI
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI (Hexens)
pecypcbl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
bubnuoreka [{OK
2 M 1 1
ACCd 1 pasMep STOMOB M MOTeKyst https://m.edsoo.ru/ff09f72a
Mogenu TBEPAOro, KUIKOTO U
3 ra3:o6 a3HOI:1)“il) COCTOSHl{II/Iﬁ 1 2 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHH BELIECTBA HA OCHOBE 1 2 brbmmorexa [IOK
. B https://m.edsoo.ru/ff09f72a
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopgHbie 1 3 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHue ¥ KanWIISPHOCTD. 1 3 bubmmnoreka HOK
IToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
but6mmorekxa [IOK
7 T 1 4
CIIOBOE pACIUPEHHE 1 Cxatue https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TeMIepaTypbl
8 co cxopocﬁ)}o TEIIOBOTO Enm};im 1 4 bubmorexa I[JOK
p A https://m.edsoo.ru/ff09f72a
YaCTHUIL
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9 Bryrpennss sueprus. CriocoObl bubnunorexa LIOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5¢c60
bubnunorexa LIOK
10 B
FABL TeTIOTIepenatti https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"IIpakTHYECKOE UCTIOIb30BAHUE
11 TEIJIOBBIX CBOMCTB BEIISCTB U buGnuorexa [IOK
m https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B MEJIAX
sHeprocoepekeHus"
12 KommaecTBo TemnoTel. Y nenbHas bubnuoreka [{OK
TEIIIOEMKOCTD https://m.edso0.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.
13 Temnoo0OMeH U TEITIOBOE bubmorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnas pabota
14 "UccnenoBaHue IBIEHUS bubnmorexa LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"
Pacuer KoauyecTBa TEMIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHUS bu6mmoteka IIOK
TeJIa U BBIIEIIEMOT0 UM IIPU https://m.edsoo.ru/ff09f72a
OXJIAKIEHUU
JlaGopaTtopHnast pabota
16 "Onpenenaenne yaeabHON bubmmorexa TIOK
ped e " https://m.edsoo.ru/ff0a6bb0
TEMIOEMKOCTH BEILIECTBA
17 DHeprus TormBa. Y ieiabHas bubnmnorexa [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a
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[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs 9 bubmmorexa [JOK
P de https://m.edsoo.ru/ff0a71d2
TEIUI0TA TIaBJICHUS
JlaboparopHas paboTa
19 "On I; CJII;HI/Iep €JIbHOM TETUTOTHI 10 bubmmorexa [JOK
ped y:u https://m.edsoo.ru/ff0a72fe
MJIaBJICHUS JIba
20 [TapooOpa3oBanre U KOHICHCAITUSA. 10 bubnmnoreka HOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U KOHJCHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl 11 bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786c
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
99 pabota "Onpenenenue 11 bubnnoreka [JOK
OTHOCHUTEJIbHOU BJIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemenue 3agau Ha onpenenenue 12 bubmuoreka [JOK
BII&XKHOCTH BO3/yXa https://m.edsoo.ru/ff09f72a
[TpuHuunbr pabOTH TETIIIOBBIX
24 nsurareieil. [laposas TypOuHa 12 bubnmorexa IOK
P P ] https://m.edsoo.ru/ff09f72a
JIBuratenr BHYTPEHHETO CTOPAHMS
KII] TenmoBOro aBuratesns.
25 TertoBble IBUTATENIN U 3aIIATA 13 bubmorexa OK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS 13 bubnuotexa [JOK

SHCPTHUHU B TCIJIOBBIX ITPOHCCCAX

https://m.edsoo.ru/ff09f72a
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[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

27 14
N3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BellecTna"
KonTtponbHast pabora o Teme
28 "TemuoBsie siBeHUs. MI3MeHeHne 14 bubmmorexa [JOK
. | https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona 15 bubnnoreka [JOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff09f72a
Ypok-uccienoBaHue
30 "DnexTpu3anus Tea UHAYKIUEH 1 15 bubmorexa HOK
przatt ,I,Ly B https://m.edso0.ru/ff09f72a
MPU COMPUKOCHOBEHUH
31 BzaumopeiicTBue 3apssKeHHBIX TEII. 16 bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO 16 bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOTEH
Hocurenu anekTpuueckux 3apsiioB.
33 DnemeHTapHbIi 3apsn. CTpoeHue 17 bubmmorexa [JOK
P PAR- 1P https://m.edsoo.ru/ff09f72a
aToma
[TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH
34 coI; aHI;HI/I}I 3H6I1[<T I/Iqeclzcoro 17 brbmmorexa [TOK
P P https://m.edsoo.ru/ff0a8ef6
3apsaa
35 Pewrenne 3anad Ha npuMEHEHUE 18 bu6muoreka [JOK

CBOICTB QJICKTPHUYCCKUX 3aps/10B

https://m.edsoo.ru/ff0a90cc
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DNEKTPUYECKUN TOK, YCIIOBUS €TI0

bubnunorexa LIOK
. 1

36 cyuectBoBanus. Metoumikn 8 https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA
bubnunorexa LIOK
7 i 1

3 JeficTBUSI IEKTPUUYECKOTO TOKA 9 https://m.edsoo.ru/F0a96h2
VYpoxk-uccnenosanue "Jleiicteue

38 Z-)JIpeKT UYECKOTO TMOJIS Jl:ila 1 19 bubmmorexa [JOK

P . https://m.edso0.ru/ff09f72a
MPOBOJAHUKY U TUIIEKTPUKU

39 DIIEKTPUUYECKHUI TOK B METAJLJIaX, 20 bubnnorexa [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJeKTpUyecKas Lenb U e€ 20 bubnnorexa [JOK
COCTaBHbBIC YaCTH https://m.edsoo.ru/ff09f72a
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHue 0.5 21 bubmmorexa [IOK

P . peryimp ' https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNEeKTpUUECKOoe HaNpsKEHHE.

42 Bonsr™etp. JITaboparopnas padota 05 21 bubmuoreka [JOK
"U3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

CormnpoTHuBiIeHHE TPOBOTHUKA.
43 b eJlfI)I)HOG corr OTI/II)BJ'IGIJ-III/IC 22 bubmmorexa [TOK
a p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTIO
bubnunorexa LIOK
44 CONPOTHUBJICHHS TPOBOJHUKA OT €T0 1 22

JJIMHBI, TU10Aaau IMOMEPEIYHOTO
cedyeHus u marepuaia”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

bubnunorexa LIOK

45 .3 (0] 23
HATIPACHHA. SAKOH LIMa T https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKA, HAYILIETO Yepe3 PE3UCTOp, OT 23 bubmmorexa [JOK

> AT pes p P, https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 ITocnenoBaresnbHOE U apaJUIEIbHOE o4 bubnnorexa [JOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff09f72a
JlaGopaTtopHnas padora "IIpoBepka

48 MpaBUJIa CII0KEHUS HAMPSKEHUN 24 bubnnoreka [JOK
MIPY MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas padora "IIpoBepka
IIpaBWJIA AJIs CUJIBI TOKA IIPU bubmuoteka [IOK

49 25
MapajuIeIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"

Pemenue 3a1ay Ha IpUMEHEHHE
50 3aKOHA OMaH s a3J1131/Iquro 25 bubmorexa LOK
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
Pabota u MomHOCTh
51 3JIEKTPUYECKOTO TOKA. 3aKOH 26 bubmorexa LOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota Eubs OK
52 "Onpenenenre paboThl U MOIITHOCTH 26 nosmorexa [

3JIEKTPUYECKOro TOKa"

https://m.edsoo.ru/ff0ab3e0
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DJNIEKTPUUYECKHE LIETTH U
NOTPEOUTEITN AIEKTPUUECKOM

bubnunorexa LIOK

53 27
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 ITocTossHHEIE MArHUTEI, X 27 bubnunorexa LIOK
B3aNMOJICHCTBHEC https://m.edsoo.ru/ff09f72a
VYpoxk-uccienoanue "M3yuenue bubnmnoreka HOK
55 . 28
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarouTHoe I10j1e
56 3eMIIM U ero 3HaueHue I )KU3HU 28 bubmorexa HOK
a https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEeKTPUUECKHE 3apsiIbl.
57 3apsoKeHHBIE TeJI'I)a " UX ’ 29 bubmorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [1ocTOSHHBII
3JIEKTPUYECKUN TOK"
KonTposabHas padbora no teme
"DnexkTpudeckue 3apsabl.
3apspKEeHHbIE TeNna U UX
58 B3auMoAeHcTBHA. [10CTOSTHHBII 29 bubnmorexa HOK
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TlocTOSHHBIN
o " bubnunorexa LIOK
59 AIIEKTpUYECKHii TOK" / 30

Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/ff0acdc6
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OmneiT OpcTena. MaruuTtHoe nose

bubnunorexa LIOK

60 AJIEKTPUUYECKOTO TOKa MarauTHoe 30
p https://m.edsoo.ru/ff0acld?
M0JIe KaTyIIKHU C TOKOM
[IpumeHeHHe AIEKTPOMArHUTOB B
61 texauke. Jlaboparopuas pabota 05 31 bubmmoreka [JOK
"N3yuenue neiCTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
10JIs1 HAa MPOBOJHUK C TOKOM"
DNEKTPOBUTATEIH TIOCTOSIHHOTO
ToKa. Mcrons3oBanue
DJIEKTPOJIBUTATEIICH B TEXHHUECKUX
62 CTPOMCTBAaX U HAa TPAHCIIOPTE 31 bubmmorexa [IOK
ye1p P pre. https://m.edsoo.ru/ff0ac86c
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENIS "
Omnbiter @apazes. 3akoH
63 SJIEKTPOMATHUTHON HHIYKIINU 32 buGnnorexa LIOK
P YICHH: https://m.edsoo.ru/ff09f72a
IIpaBuio Jlenua
DnektporeHeparop. CrocoOs
MOJTYYEHHS NEKTPUIECKON
64 JHE y:pm DIIEKT TECTaH WU Ha 32 bubmorexa LOK
prHH. P i https://m.edsoo.ru/ff09f72a
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM padoTe
65 1o TeMe "DIEKTPUICCKHE U 33 bubmmorexa [JOK
P " https://m.edso0.ru/ff09f72a
MarHUTHBIC SIBJICHUS
KonTpomnpHas pabota mo Teme
| bubnunorexa LIOK
66 DJeKTpUYecKre ¥ MarHUTHBIC 33

aBieHus"

https://m.edsoo.ru/ff0acb14
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PesepBHblit ypok. Pabora ¢

bubnunorexa LIOK

67 TeKCTaMI;I o teme "TemnoBele 1 34 https://m.edsoo.ru/ff0accse
SIBJICHUS
PesepBHsblit ypok. Pabora c
68 TEeKCcTaMu 10 TeMe "MarHuTHble 1 34
SABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
JlaTa
uudgponbie
Nen/m  Tema ypoka Kontpoabnbie IIpakTHyeckue  H3Yy4YeHHUS
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI (nemesis)
pecypcsbl
1 MexaHn4ecKoe ABUKEHHUE. 1 1 bubnuorexa [JOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff09f72a
5 Cucrema orcuyeta. OTHOCUTEIIBHOCTh 1 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 1 bubnnorexa [HOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE
4 BrokeHHe. CpeHss 1 MTHOBEHHAs 1 2 bubmorexa HOK
A - P https://m.edsoo.ru/ff09f72a
CKOPOCTH
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 2 bubnuoreka [IOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 ABHOYCKOPEHHOT'O JIBUKEHUS 1 2 bubmorexa HOK
P YCHROP A ' https://m.edsoo.ru/ff09f72a
I'padux ckopocTH
JlabopaTopHas pabota
7 "OnpeneneHne yCKOpeHus Tejia npu 1 1 3 bubnnorexka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
8 CobOoanoe nageune ten. OnpITh 1 3 bubmuorexa [JOK
lanunes https://m.edsoo.ru/ff09f72a
9 PaBHOMEpPHOE IBUKEHUE 11O 1 3 bubnuorexa [IOK

OKPYKHOCTH. HCpI/IOJI 1 4acCToTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiinas u yriosas

CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE bubmmorexa [JOK
https://m.edsoo.ru/ff09f72a
1 IlepBeb1it 3akoH HproTona. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [HOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHNE bubnmnoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka hBtPtIfsJ:I/I;I;?:;(si)grou/I?anecaZ
16 Pemenue 3agad no reme «Cuna bubmuorexa [JOK
YIOPYTOCTH https://m.edsoo.ru/ff09f72a
JIa
| oo wsoroom Bumonera LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubnuoteka [JOK
18 Cuua Tpenus https://m.edsoch ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna bu6mmoreka [IOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabota Bu6morexa [JOK
20 "Onpenenenne kodpduimenta

TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be
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Permrennie 3agad mo reme "3aKOHBI

bubmuorexa [JOK
21 H .C .C 7
HOTOI:a 118 YIpYrocTH. Luia https://m.edsoo.ru/ffOafb8e
TpeHUs
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO 8 bubmorexa LHOK
' P https://m.edso0.ru/ff0af044
nagaeHus
Vpok-koHpeperuus "JIBrxeHue Ten
23 B(f)K r ;bBI/II)Ta HI/IOHHZ([)FO eHTpa 8 Bubmaorexa ITOK
pyrrp H HeHTp https://m.edsoo.ru/ff09f72a
(Conneunas cucrema). ['anmaktuku"
Pemenue 3amau nmo teme "Cuna
24 TSHKECTU Y 3aKOH BCEMUPHOI'O 8 Bubmorexa ITOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMuyeckas CKOpOCTb. 9 bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPIOrO TENIA C 9 bubmmorexa LHOK
.. - P https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmeHT cuibl. LienTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEPIOrO TENIA C 9 bubmmorexa [TOK
.. - P https://m.edsoo.ru/ff09f72a
3aKpEIUIEHHOW OChIO BpallleHHUS.
MowmenT cunbl. LleHTp TsokecTn
28 Pemenue 3agad mo reme "MomeHT 10 bubmuorexa [JOK

cuisl. LlenTp TsKecTH"

https://m.edsoo.ru/ff0b02b4
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[ToaroroBka K KOHTPOJILHOU paboTe

bubmumoreka [IOK
29 10 TEME "I\v/IexaHquCKoe JIBUKECHHE. 10 https://m.e dsogru IF0b0408
BsaumogeiictBue Ten"
KonrtponsHas pabora o teme
30 "MexaHN4eCcKOe JBMKEHUE. 10 bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynbe Tena. UMiynbe cubl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. 11 bubnnoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE

32 Pemenue 3agaud no reme "3akoH 11 bubmuorexa [JOK
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenuus "PeakTuBHOE 11 bubnuorexa [JOK
JIB)KCHUE B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK

34 Mexannueckasi paboTa U MOIITHOCTb 12 https:/m.edsoo.ru/ff0b0ag4

35 PaboTa critbl TSDKECTH, CHITBI 12 bu6mmoreka [IOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHnas pabora

36 «Omnpenenenue pabOThI CUITBI TPEHUS 12 bubnmnorexa [JOK
IIPY PABHOMEPHOM JIBUKEHUH TeJa https://m.edsoo.ru/ff09f72a
10 TOPU30HTATBHOM MMOBEPXHOCTH

37 CBsi3b DHEPTUH U PAOOTEHI. 13 bubnmnoreka [JOK
[ToreHmanpHas 3Heprus https://m.edsoo.ru/ff09f72a
Kunernueckas sneprus. Teopema o bubnnorexka [JOK

38 . 13
KMHETUYECKOU DHEPrUUn https://m.edso0.ru/ff0b0c32

39 3aK0oH COXpaHEHUs YHEPTUH B 13 bubnmnoreka [JOK

MEXAaHUKE

https://m.edsoo.ru/ff09f72a
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40 Jlaboparopuas padota «3yueHnue 14 bubnmoreka [JOK
3aKOHA COXPAHCHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
KonebarenpbHoe ABMIKEHHUE U €TO bubmuorexa [JOK

41 14
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl.

42 BrinyX1eHHBIC KOJIeOaHUs 14 bubmorexa HOK

YR ' https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MatemaTuueckuii U nIpy>KUHHbBIN 15 bubnnorexa [HOK
MasITHUKHU https://m.edsoo.ru/ff09f72a
Ypok-uccienoBanue «3aBUCUMOCTh

44 repuo/ia KojiebaHuM OT KECTKOCTH 15 bubmmorexa [JOK

pHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»

45 IIpeBpaiienre 3HEprUn Npu 15 bubnnoreka [JOK
MEXaHUYECKUX KOJICOAHMIX https://m.edsoo.ru/ff09f72a
JlaGoparopHnas pabota

46 «OmnpeneneHue 4acToThl U epuoaa 16 bubmorexa HOK

pea N pHOA https://m.edsoo.ru/ffOblaec
KoJe0aHui MPYKUHHOTO MAasITHHKA
Jlaboparopnast pabota «I[IpoBepka

47 HE3aBHUCHMOCTH TIepHo/ia KoJeOaHmit 16 bubnuoteka [JOK
rpys3a, HOABELIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»

Mexanunueckue BoaHbl. CBOMCTBA
48 MexaHW4ecKux BOJH. [IpogoapHbIC 1 16 bubmorexa HOK
P https://m.edsoo.ru/ffOb21fe
MONEPEYHbIE BOJIHbI
VYpoxk-koH(pepenus "MexaHnueckue
P (b.. peti bubnmoreka [JOK
49 BOJTHBI B TBEPJIOM TeJIE. 17

CelicMAYeCcKHe BOJTHEI"

https://m.edsoo.ru/ff09f72a
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50 3Byk. Pacnipoctpanenue u 17 bubnmoreka [JOK
OTpaKEHUE 3ByKa https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "Habmonenue

ol 3aBUCHUMOCTH BBICOTHI 3BYKa OT 17 bubmorexa LHOK

: Ve https://m.edso0.ru/ff09f72a
YaCTOThI
I'poMKOCTB 3ByKa M BbICOTa TOHA. bubnnoreka HOK

52 z 18
AKYCTUYECKUI PE30HAHC https://m.edsoo.ru/ff09f72a

53 Ypok-koHpepenus "YapTpazByk u 18 bubnuorexa [JOK
nH(}pa3ByK B IpUPOJIEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe

o4 o IT[eMe "3aKoHBI :(E)X aHeHI/IE 18 bubmmorexa [JOK

P o https://m.edsoo.ru/ffob25f0
Mexanuyeckue KojieOaHUsI U BOJIHBI
KonTponbHas pabota no teme
55 "3aKOHBI COXpPAHEHUS 19 bubmmorexa [JOK
P ' " https://m.edsoo.ru/ff09f72a
Mexanuyeckue KojieOaHUsI U BOJIHBI

56 DNeKTpOMarHuTHOE MoJIe. 19 bubnuotexa [JOK
ONEeKTPOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

bu6mmoreka [IOK

57 Cgoit 19

BOICTBA 2JIEKTPOMArHUTHBIX BOJIH httos://m.edsoo.ru/f09F72a
Ypok-koupepenmus "kana
JJIEKTPOMATrHUTHBIX BOJIH. bubnnorexka [JOK

58 20
Hcnons30Banue dI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM cBsI3U"

Ypok-uccnenosanue "M3yyenue
P N ! " bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C 20

MOMOIIIBI0 MOOMIIBHOTO TeneoHa"

https://m.edsoo.ru/ff0b2c6c
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Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI U JIJTUHBI 20 bubmmorexa [JOK
JUTHHBT https://m.eds00.ru/ff09f72a
ANEKTPOMArHUTHOM BOJTHBI
DneKTpoMarHuTHasi Ipupoia CBeTa.
61 Cko oin cBeTa Bomi)osme 21 bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOICTBa CBETa
Hctounuku cBeta. [IpsimMonuneitHoe
62 acTIpOCTpaHEHUE CBETA. 3aTMCHHUS 21 bubmmorexa [TOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 Pemrenue 3a1au Ha mpuMeHeHNE 21 bubmorexa HOK
A P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKCHHSI CBETa
[Ipenomnenue cera. 3aKkoH bubnuorexa [JOK
64 22
MpEeTOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
65 ceera. Mcnonb30BaHuE MOITHOTO 29 bubnuoreka [JOK
BHYTPEHHETO OTPAKEHHUSI B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJICHHUST CBETOBOTO JTy4a OT 22 bubmorexa HOK
P Xq https://m.edsoo.ru/ff09f72a
yTJia MaJIeHus Ha TPaHmIle "BO3IyX-
crekino""
VYpok-koHpepeHus
"Hcnonb30BaHue MOJIHOTO
bu6mmorexa [IOK
67 BHYTPEHHEI0 OTPa)KEeHHUS: 23

CBGTOBO)]I)I, OIITUKOBOJOKOHHAasA
CBsI3b"

https://m.edsoo.ru/ff09f72a
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bubmuorexa [JOK

68 JIunzel. OnTHYecKast cujia JUH3bI 23 https://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0paxeHUH B TMH3AX 23 httos://m.edsoo.ru/fobA4da
JlaGopaTopHas pabora
70 "Onpenenenue GOKyCHOTO 24 bubnnoreka [HOK
pacCTOAHUS U ONITUYECKOMN CHUJIIBI https://m.edsoo.ru/ff0b4206
cobuparomieit JInH3bI"
71 Ypok-koHpepenmus "OnTudeckue 24 bubnuorexa [JOK
JTUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onruyeckas cucrema. 24 bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "leexTs o5
3penusi. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro ceera B CIEKT.
74 OmneiTel HetoToHa. Croxenue 25 bubnnorexka [JOK
CIEKTpaJIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ff0cOf4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
a3JI0’)KEHUIO OENIOT0 CBETA B CIEKT
75 E BOCIIPUSITHIO 1IBETA MPEIMETOB ’ 25 bubmmorexa LOK
https://m.edsoo.ru/ffOcOe2a
NP UX HAOJIIOJCHUH Yepes
1[BETOBbIE (PUIBTPHI"
VYpoxk-nnpaktukym "BosnHOBBIE
76 CBIZ)ﬁCT]i CBeTzzl\;chepcnﬂ, 26 bubmmorexa LOK
https://m.edsoo.ru/ff09f72a
uHTepepeHys u audpaxus”
77 Omeitel Pe3epdopaa u ruranerapuas 26 bubnmuotexa [JOK

MOJIENIb aTOMa

https://m.edsoo.ru/ff0c12a8
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IToctynartel bopa. Moneins aroma

bubmuorexa [JOK

78 26
bopa https://m.edsoo.ru/ff09f72a
Hcnyckanue u noriouieHue cBera
79 aromom. KBanThl. JInneituaTeie 27 bubmorexa LHOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPhI
80 Ypok-nipaktukyMm "HabGmroneHue 27 bubnnoreka HOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
81 Pa0akTHEHOCTE H €C BHIEL 21 https://m.edsoo.ru/ff0c1672
82 CrpoeHue aTOMHOTO sizipa. 28 bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PapnoaktuBHbIE TpEBpaLICHUS. 28 bu6mmoreka [IOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3amad mo teme: o8 bubmuorexa [JOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOclb4a
bu6nmoreka [JOK
85 IT 29
CPHOA noJypactiaza https://m.edsoo.ru/ff09f72a
Ypok-KOH(pepeHI s
86 "Ppa I/IO@.K”SIBI;-ILI: U3ITy4eHUS B 29 bubmmorexa LIOK
A v " https://m.edsoo.ru/ff0c2126
MIpUPOJIe, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHbI
87 C(flx paHeHESI 3aH${ OBOT'O U 29 bubmorera [JOK
P AR https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE
88 DHeprus CBA31 aTOMHBIX SEP. 30 bubnuorexa [JOK
CBs3b MaCChl U SHEPTUHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau no teme "SnepHbie 30 bubnmnoreka [JOK

peakuun"

https://m.edsoo.ru/ff09f72a
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Peaknum cuaTe3a M ACIICHUS AACP.

bubmuorexa [JOK

90 30
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras

91 sHepreTuka. JlencTus 31 bubnuorexa [JOK
paarOaKTUBHBIX U3IyYECHHI Ha https://m.edsoo.ru/ff09f72a
JKUBBIE OpraHU3MbI"
[ToaroroBka K KOHTPOJILHOM paboTe

92 1o TemMe "DIIeKTPOMarHuTHOE TOJIE. 31 bubnnoreka [JOK
DNEeKTPOMArHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KsanroBric sBineHus"
KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE MOJIE. bubnnoreka [JOK

93 31
DNEeKTPOMArHUTHHIE BOJHBI. https://m.edsoo.ru/ff09f72a
KsanroBric sBineHus"
[ToBTOpEeHME, 0000IIEHNE.

94 JlaGoparopHbie paboThI MO KypC 32 bubmorexa HOK
" P pv P | pey https://m.edsoo.ru/ff0c245a

BzaumopetictBue Ten

[ToBTOpenue, o6oo6meHNe. Pemenue

95 aCLIeTII)-ILIX Y Ka4eCTBEHHBIX 3a/1a4 32 bubmorexa [JOK
P | fl https://m.edso0.ru/ff0c2572
1o Teme "TernaoBbie MPOLECCH
[ToBTOpenue, 06o61meHue. Peenue

96 paCUYETHBIX U KaUECTBEHHBIX 3a/1a4 32 bu6mmoreka [IOK
mo teme "KIIJ] TemnoBeIX https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6o0menue. Pemenune

bu6mmorexa [IOK
97 pACUETHBIX U KAYECTBEHHBIX 3a7a4 33

o Teme "KIIJI anexrpoycranoBok"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.

bubmuorexa [JOK
% ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 33 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHbBI 1 33 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o6o0meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 34 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 34 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1 34
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOT'PAMME
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

1.4

1.5

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SBJICHHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUIN

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUecKHUe sBIEHUS,
UCTONb3ysd (U3MYECKHE BETUYMHBI, NPU ONHMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYI0 BEJIMYUHY C
JIPYTUMH BEIMUYUHAMHU, CTPOUTH IpaUKH N3yUYEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCHhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (U3UYECKUX SBICHUU, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacyéTHele 3a1a4u B 1 — 2 elcTBUS, UCIIONb3YS 3aKOHBI U
(bopmynbl, CBs3BIBaOIIUE (PU3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCIOBMS  3a/ladyd  3aluChlBaTh  KpPaTKOE  YCIOBHE,
MOJICTABIIATh (PU3UYECKUE BEIUYMHBI B (POPMYJBI U TPOBOIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peumieHuss  3a1ad, OLCHUBAaTh  PEAIUCTUYHOCTH  IIOJIYyYEHHOMU

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

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

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(u3MUeCKUX  CBOWCTB  TeI:  (OPMYJIHpPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYIUPOBATH BHIBOABI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
I1aHy, (UKCUpPOBaTh pPE3yibTaThl IOJYYEHHOH 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMM: TIPU  BBINOJHEHUM HW3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOmolaTh TpaBWiIa TEXHUKKA Oe30macHOCTH mpu  paboTe ¢

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPUHLMIBI JEHCTBUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

HUCIIOJIb3Yyd 3HAHUA O CBOMCTBaX q)I/I?)I/I‘ICCKI/IX SIBIICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHCT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIpaBOYHBIE MaTEpHUaIbl, pecypchl ceth MHTepHeTr, Bianersb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIVICHUC HpCSCHTaHHGﬁ

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTPAaNBaTh KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBICTSATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUYECKUE SIBIICHHUA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl M3YYEHHBIC 3aKOHBI, IPU HOTOM J1aBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 morMyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, cBsA3bIBatONMe (U3HUYECKHE BEJIWYWHBI: Ha OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpaBHMBATh IIOJIyUYEHHOE 3HAYeHUE (PU3NUYECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUE, OUCHNBATE IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH OMBITHl 1O HAOMIOACHHUIO (DU3MUYECKUX SBICHUN WM
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

1.11

BBIIIOJHATh IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3UYECKUX BEIUYMH, CpPAaBHUBATH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPETHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  codupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

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

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA UX OINMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX Lereil ¢ mocliegoBaTelbHBIM U napajjiCJIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KM3HU Uil obOecriedeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COOJIOACHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUHN H ITyTEM CPaBHECHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

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

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Binaaers Inpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEep)KAHUS, B TOM YHCIE MYOJIUYHO MPEACTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM MOHSATUWHBIN amnmapar

Kypca (pU3MKH, COITPOBOXK/IATh BBICTYIUIEHHUE ITpEe3eHTalMen

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U MCCIEAOBaHUN (PU3MUECKHUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MPOSBISAL  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBIECHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY>KaloIleM MHUpe, B TOM 4Hcie GU3NUeCKue SIBICHUS B IPUPOE,




14

1.5

IIPH 3TOM MEPEBOAUTD MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYeHUs] U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Yysl WU3YYEHHBIC 3aKOHBI, IIPU HITOM JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBa

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

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCHOJBb3ys 3aKOHBI U (OPMYINbI, CBA3BIBAIOLIME
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pEIICHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIYYEHHOT0 3HAaU€HUs (PHU3HUECKON BEIUUUHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIISATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHHIA U OITBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX HW3MEPCHUA,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHIA: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHUA

MPOBOJANTh  KOCBEHHBIC HW3MEPCHHS  (PU3NYCCKUX  BEIMYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

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

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHasg MOACJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBIE PUCYHKH W3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOANTH TpUMEpHl (HAXOOUTH HHGOPMAIMIO O MPHMEPax)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: O€30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpaHCHUA 3J0pOBbA U CO6HH1H€HHH HOPM OKOJOIHY€CKOro

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHusl, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIH
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IIPH  3TOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM ITOHATUHHBIM ammapar Hu3y4aemMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

1.1

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckre SBICHUS: MEXAaHWYECKHUE, TEIUIOBEIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

1.3

duznyeckne BenuuuHbBL. M3MmepeHue (u3HUECKHUX
BenuuuH. @Dusmueckue mpubopel. [lorpemHocTs

M3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

EcrecTBeHHOHAYYHBII METOA MMO3HAHUS: HAOJIIOICHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIIEPUMEHT MO0 IMIPOBEPKE THUIOTE3, OOBICHEHHE

Ha6moz[aeMor O SABJICHUSA

1.4

Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

1.5

[TpakTryeckue paboOTHI:

N3mepenue paccTossHUAMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
OrnpezienieHre pa3MepoB MaJIbIX TeJl.

W3mepenue TeMmnepaTypsl IPpU MOMOIIU KUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMITEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MeEphI.
OnbIThl, JOKAa3bIBAIOIIME JUCKPETHOE  CTPOEHHUE

BCIICCTBA

2.2

JBwxenue wyactul BemiecTBa. CBs3b  CKOPOCTH
JIBIDKEHUSI 4YacTUI[ C Temmeparypoi. bpoyHoBckoe

IBIDKeHUE, T y3us

2.3

B3anmoneiicTBre YacTHI BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




AFpGFaTHBIe COCTOSAHUA BEIICCTBA: CTPOCHUE TIa30B,

KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEI.

24 B3anMoCBsI3p MEX/y CBOHCTBAMHU BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U MX aTOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
Ouenka JuameTpa aromMa METOJIOM psgoB  (C
ucronb30BaHueM pororpadmii).

2.6 OnpIThl MO HAOJIOJEHUIO TEIUIOBOTO PACHIMPEHUs

ra3os.
OneiTbl 10 OOHApy)XEHHIO  JAEUCTBHUS  CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBM)KEHHE
3.9 Cxopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM
' JIBUXKEHUH. Pacyér myTu v BpeMeHU JBUKECHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHMSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mmepa HHEpTHOCTH Tesa
3.4 [InotHocTs  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJ B elMHUIIE 00BhEMa BeIlecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aMO/IEHCTBUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia TskecTd. Cuia TsSyKecTH Ha
' Npyrux mianertax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxxeHue cwuil, HamnpaBiICHHBIX 10 OJHOW IPSIMOM.
' PaBHOpelicTBYIOIIAsA CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIs W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OmnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMCEphbl ABHXKCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B JKHBOH U HEXKMBOU mpupoac,

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

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Hasnenune TBEpaoro Ttena. CrnocoObl yMEHbBLIEHHUS WU
YBEJIMYEHUS JaBICHUS
JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Taza OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCIaMU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rnapaaokxc. Coobmaromumecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI

AtMochepa 3emsun u  aTMocepHOe JIaBICHHE.
[TpyyrHBI CYIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3eMIIH. OneIT Toppuuennn. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HaJ YPOBHEM
Mopst

N3mepenue atmocgepHoro nasineHus. [Ipubopsl ams

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxormnnaBanue

4.9

[TpakTuueckue paboThI:

HccenenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTH YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TEJI0 B JXHUAKOCTH, OT Macchl Tena. ONBITHL,
JIEMOHCTPHUPYIOLME 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMaA
IIOTPYKEHHOU B KUJKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  ompeneineHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOoC(hepHOTO JIaBJIEHUsI Ha JKUBOM OpraHH3M,

IIaBaHUE PbIO
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TexHUuecKkne yCTpPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Tpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

52 MexaHndeckass MOIITHOCTD

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HaKIOHHAs

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunment

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

5 g [Tonnass mexaHnudeckasi SHEprus. 3aKOH U3MEHEHUSI U

COXpaHEHMs] MEXaHNYECKON IHEPTHU




5.9

5.10

[TpakTueckue paboOThI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
pPaBHOMEPHOM JIBIJKEHUU Teja MO TOPHU30HTaJIbHOU
noBepxHOCTU. MccnenoBanue YyCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

TexHuyeckue YCTpOICTBA: pbluar, MOJBIKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE

MCXaHU3MEbI B 6BITy

Kon Kon
pasaena 3JIeMEeHTa

HpOBepﬂeMble JIEMEHTBI COAECPKAHUA

6.1

TETUUIOBBIE ABJIEHUA

OCHOBHBIC TIOJ0XKEHHS MOHCKYHHPHO'KHHCTHQGCKOﬁ
TCOpHUU CTPOCHHUA BCHICCTBA. Macca wu pasMEphbl
MOJICKYJL. OHI)ITI)I, MOATBCPKAAIOIIME  OCHOBHBLIC

ITOJIOXKEHUST MOJIEKYJIIPHOKMHETUYECKOW TEOPUHU

6.2

Mogenmun TBEPHOro, IKUAKOIO M razoo0pa3HOro
coctosiHUH BemiecTBa. Kpucramnmueckue u amopdHbie

TCI1a

6.3

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
Ha OCHOBE MOJIOKEHUH MOJIEKYJIIPHOKMHETHYECKOU

TEeopun

6.4

CwmaumnBaHUe U KalmuJIIAPHBIC ABJICHUA

6.5

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temnepatypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOI'O IBHMXKXCHHUA YaCTHIL




BuyTrpenuss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InmaBieHne W OTBEpJEBaHUE  KPHUCTAUIMYECKUX
. BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOrO JIBUTaTessl. TemioBble ABUTATEIN U 3alUTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOIECCAX
[TpakTudeckue paboThI:
OnbIThI o 0oOHapyXEeHHIO NEUCTBUA cull
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnbITel N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 10 HAOMIOACHUIO TEIJIOBOTO PaCIIMPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINPUIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTD J1aBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHUsI HIIH OXJIQKICHHUS.




[IpoBepka rUNOTE3BI JTUHEWHON 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTyphl.

Habmtoienue n3MeHeHusi BHYTPEHHEN 3HEPIUU Tena B
pe3yJbTare Terionepeaayl U padoThl BHEIIHUX CHIL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMEUIMBAHUM XOJIOJHOM U rOpsiueld BOJBI.
OnpeneneHue KOJIUMYECTBA TEIUIOTHI, IOJIYYEHHOIO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
HUAJTUHAPOM.

Ornpenenenne yaelbHON TEIMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCapeHusl.

OmnpeneneHre OTHOCUTENIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHI/Ie YI[GHBHOﬁ TCIIJIOTHI IIJIABJICHHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHPOJEC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IpUpO/Ie, n3nyderrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWUISAPbl, NPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATC]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUYecKuX 3apsJioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMOJIEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpuueckoe noJie. Hanpsixénnocts

7.3 MEKTpUYECKOTo mojs. [lpuHomMm  cyneprno3umnuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbII

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa
- ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). DJIEKTPUUYECKHUH TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
29 CormnpoTHuBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 1Ji yyacTKa Lenu
[locnenoBarenbHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DneKTpUYecKue 1enu U MOTPEOUTENTH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBue MOCTOSIHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTtHOe mojie 3€eMIIM U €ro
7.15
3HaUYEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
. Toka. [[ppuMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIeKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHepaTop. CriocoOsr MOJTyYEHUS
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbIThI O HAOJIOICHUTO JICKTPHU3AIIUN TEJT MHIYKIIHCH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepkKa padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 PpPEe3UCTOp, OT COMPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTOIAAN MTOTIEPEYHOTr0 CEUeHUS U MaTepuana.
[IpoBepka mipaBUiia CJIOXKEHHUSI HANPSHKEHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
cCoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
INEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.
OrmpeniesieHHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMOMN Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatess.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSTHHBIX MAarHUTOB TIpU WX OOBEIUHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTylK1 ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBUSI MAarHUTHOIO TOJII Ha IMPOBOJHUK C TOKOM.
KoncTtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMAarHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHCHHU 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKaA

7.21

7.22

dusnueckre SBJICHUS B TPUPOAL: DICKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MATHUTHOTO TOJIS JUTSI KU3HU Ha 3eMIie, OJIsIpHOe

CHAHHC

TexHUYeCKHUE YCTPOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK INEKTPUUECKOMN SHEPTHH,
AJIIEKTPOOCBETUTENIFHBIE TIPHUOOPHI, HArpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon snemenTa [TpoBepsieMbIe AIEMEHTHI COACPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHMA
81 Mexanuueckoe JBIDKEHHE. MarepualibHas TOYKa.
' Cucrema oTcuéra
8 8.2 OTHOCHUTEIHLHOCT MEXAaHNUECKOTO ABMKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKCHHE
HepaBuomepHoe npsimonuneitHoe aBuxenue. Cpennsis
8.4 W MTHOBEHHAs CKOPOCTh Teja MpPHU HEPaBHOMEPHOM
IBIDKEHUN




Yckopenue.  PaBHOYCKOpEeHHOE — MPSMOJIMHEMHOE

8.5
JIBUKCHHEC
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBHKEHUE 110 OKpY:KHOCTH. llepuon u
8.7 yacToTa oOpamieHus. JInHelHas u yriioBas CKOpOCTH.
LlenTpocTpeMuTENbHOE YCKOPEHUE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHIMI Cyneprno3UIIUH CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPEHUs CKOJIBKEHHUs, CUla TPEHUS
' TIOKOS, IPYTHE BHUJIBI TPCHUS
814 Cuna TSDKECTH W 33aKOH BCEMHPHOTO TSATOTCHUS.
' Yckopenue cBOOOAHOTO MaJACHUS
815 IBuwxenne miaHer Bokpyr Connma.  [lepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocTh 1 neperpys3ku
316 PaBHOBecue MartepuanmbHOM TOYKH. AOCOTIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEpPAOro TeNa € 3aKpPEIIEHHOM OCBIO
' BpaieHus. MomeHT cuinbl. LleHTp TsoxecT
8.18 Nmnynsc Tena. U3menenue numnyinbca. UIMITynbc cHItbl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTD
3.9 PaGora cun Tsaxectu, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U PaboThI
893 [loTeHnnmanpHas SHeprus Tena, TMOAHITOrO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTentnmanpHas YHEPTUS CKATOUN MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHUHETHYECKOU
8.25
SHEPTUU
8.26 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUU




8.27

[IpakTryeckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHS OpycKa
WIM JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpEeHUs Tela MpU paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOM TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHH IIpU
PaBHOYCKOPEHHOM  JBW)KCHWU  0Oe3  HavaabHOH
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBUKCHUH 0€3 HaYaIbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBI.

HUccnenoBanue 3aBUCUMOCTH CHUTBI TpEHUs
CKOJIb)KCHUA OT CHJIbI HOPMAJIBHOI'0  JAaBJICHHA.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYXKHUHBI. OrmpeneneHue
paboThl CUITBI TPEHUSI MPH PABHOMEPHOM JBUKECHHUU
TeJla TI0 TOPU30HTAILHON TToBepXHOCTH. Otpenenenne
paboThl CHIIBI YOPYrOCTH TpHU TOIBEME Tpy3a ¢
HUCITOJIB30BAHUEM HCIOABUXHOTO U IIOABUXHOI'O

OJIOKOB

8.28

dusnyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBI,
JABHKCHHUC IIJIAHCT Connaeunoi CUCTEMBI, PCAKTUBHOC

ABUKCHUC KUBBIX OPTaHNU3MOB

8.29

MEXAHUNYEC

Texuugeckue YCTPOﬁCTBaI CIIMAOMCTpP, AAaTYHUKU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe JBUKECHHUE. OcHoBHbIE
XapaKTepUCTHKU  KoJieOaHWil: Mepuol, 4acrora,

aMIUIMTyaa

9.2

MaremMatuueckuii M NPYXKUHHBIM ~ MasATHUKHU.
IIpeBpamienne  sHeprum  mpu  KojeOaTeIbHOM

IBIKCHUU

9.3

3aryxatomue Konebanus. BeIHyXIeHHbIE KoIeOaHusl.

Pe3onanc




9.4

Mexannueckue BOJHbBL. (CBONCTBA MEXaHUYECKUX
BOojH. IIpomosbHble M momepedHsle BOHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJe, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTryeckue paboTHI:

Omnpenenenne 4YacToTbl MW Tepuojga KojeOaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToTbl MW Tepuojga KoieOaHui
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
MOJIBEIIEHHOITO0 K HHUTHU TIpy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBUCMMOCTH Ilepuofa KojebaHui
NPYKMHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Iepuoja  KoJebaHuM  Ipysa,
MOJIBEIIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyXuHbel. V3MepeHune  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®duznyeckue SBIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI,
L[YHAMH, X0

TexHuyeckue yCTpOICTBa: 3XO0JIOT, HCIOJIb30BaHUE

yIABTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC I10JIC. BHCKTPOMH.FHI/ITHBIG BOJIHBI.

10 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana >1eKTPOMarHUTHBIX BOJH
10 10.3 OnexTpoMarHuTHas npupoga csera. CKOpOCTh CBeTa.
' BonHoBEIE cBONiICTBa CBETA
[IpakTrueckue pabOTHI:
10.4 N3yueHne CBOHCTB JJICKTPOMArHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIIBHOTO TeiehoHa




11

dusnueckue SBIEHUS B MPHUPOJE: OHOJIOTHYECKOe
10.5 JecTBUE  BUAMMOTO,  yIbTpaduoleToBOro M
PEHTIE€HOBCKOT'0 U3JTy4eHUH
10.6 TexHuueckue yCTpONCTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JlyueBast monenb cBera. MicTouHuKHM cBETa
11.2 [IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA
113 Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpakKeHUsI CBETA
114 [Ipenomiienne cBeTa. 3aKOH NPEJIOMJICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpa’keHUE CBETa
11.5 JIunza. Xop myuel B IMH3E
116 Ontuyeckast cucrema (QoroanmnapaTa, MUKpOCKONa U
' TeJecKoIa
117 I'ma3z xak onrtuueckas cucrema. bimM3opykocTe u
' JAJIbHO30PKOCTh
118 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.
' CrnosxeHue crieKTpajabHBIX IBETOB. Jlucnepcus ceeTta
[IpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCUMOCTM  YIJla  OTpPaK€HHUS
CBETOBOI'O JIy4a OT yIJIa NaJcHHUS.
N3ydyeHne xapakTepuCTHK M300pa)keHHs MpeaMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH  yIila  MPEJIOMIICHUS
CBETOBOI'O JIy4a OT yIJla MaJIeHUs Ha TPaHUIIE «BO3LYX
11.9 — CTEKJIO».
[Tonyyenune n3o00paxkeHUH ¢ TMOMOIIBIO cOOMparoIeit
JIUH3BI.
Omnpenenenre (pOKYCHOTO pacCTOSHUS M ONTHYECKOM
CHJIBI COOMPAIOIIICH JTUH3HI.
OMnBITHI IO PA3NIOKEHHUIO OETOro CBETa B CHEKTP.
OmnbITBl O BOCHPUATHIO IIBETa MPEIMETOB IPU HUX
HaAOJIIOCHNH Yepe3 LBETOBBIC (PUITBTPHI
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dusndyeckue ABICHUA B npupoac: 3aTMCHUA COJ'IHHa n

11.10 JIyHbI, IBETA TN, ONTHYECKHUE SBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUPax)
1111 TexHuueckue  yCcTpOMCTBA:  OYKH,  IEPHUCKOII,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 Omneithl Pesepdopna u miianeTapHas MOJENb aToMa.
' Moaens aroma bopa
122 Hcnyckanue u noriouieHue csera aroMmoMm. KBaHTBHL.
' JIunenyaTele CIIEKTPHI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenue aromMHoro sapa. HykinoHHas Mozeinb
' aTOMHOTO siapa. M3oTonsl
125 PanuoaktuBHbie nipeBparmienus. [lepuos momaypacnana
' ATOMHBIX SIJEP
126 SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiI0BOIO U
' MacCOBOT'O YUCE
DHeprusi CBs3M aToMHbBIX sjep. CBsi3b Macchl U
12.7
SHEPIUU
128 Peaknuu cuHTe3a u genenus spep. McrouHuku
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnas osHepretuka. JleicTBHEe paauOaKTHUBHBIX
' M3JIY9CHUH Ha )KHUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmroienne CHOOmIHBIX W JIMHEHYATHIX CIEKTPOB
12.10 W3ITY9CHHUS.
HccnenoBanue TpekoB: U3MEPEHUE SHEPTUM YACTHUILIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hoHA
®usnueckue SBJICHHUS B IPUPOJE: €CTECTBEHHBIN
pPaauOaKTUBHBIN ¢on, KOCMHMYECKHUE Jy4H,
12.11 PaIUOAKTUBHOE W3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB,

JICUCTBUE PATUOAKTUBHBIX HM3JYYCHUH Ha OPraHu3M

YCJIO0BCKa




12.12

Texuuueckue yCTpoOiicTBA: CHEKTPOCKOII,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




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

Koxa
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMHUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUNA O 3aKOHOMEPHOM
CBS3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTuH, 00 53BOIIOLUU
(u3MUYECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJEC POCCUNUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuu (BEILECTBO M TOJE), O ABMKEHHM Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYIIHOCTH SIBICHHUM
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBI)IX); YMCHHUE pas3jndyarb SABJICHUA II0 OIMMCAHUIO HUX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIUX
nTaHHOEe (U3MUYECKOe SIBICHHE; YMEHHE PACIO3HABaTh MPOSIBICHHE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Brnanenue ocHoBamMu MOHSATUHWHOIO amnmapara ¥ CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U UCIOJIH30BAHKUE UX NI PElIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTEepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHS M

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (1)I/I3I/ILI€CKI/I€ BCJIIMYHUHBI

BrnaneHne ocHOBaMHM METOZOB HAyYHOTO ITO3HAHUS C Y4ETOM
coOuroieHHst TpaBuiI 0€30MMacHOro Tpyaa: HalmroaeHue pu3nyecKux

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHMSI IO HHCTPYKIIMU, OMTUCHIBATH X0
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUHCIIATh 3HAYCHHE BEJIMYMHBI W aHAIU3UPOBATh MOJyYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEJCHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX — HCCIIETOBAHMIA;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4YE€HHBbIE 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMH B BHJIE TAOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeH W TBEPABIX Tel, TUIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nvecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (QOpPMYJbl, CBs3bIBatOLIe (U3HUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3HMUECKON BETMUNHBI; YMEHUE ONPEACTSATh Pa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 10 MX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUsA U TMPEACTaBICHUS HHPOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJTY4YEeHHON WH(POPMAIlMKM Ha OCHOBE WMEIONIMXCS 3HAHUU |
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SIBJIEHM S
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD JBMIKECHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE BUkeHHe. CpeaHss ckopocTb. Popmyna ams
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMEpHOE MpsMOIMHEHHOE IBIKEHHUE. 3aBUCHMOCTh KOOPJIMHATHI TejIa OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 x(t)=x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMeNIeHus, IMyTH, KOOPAWHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JIBHOKEHUH
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B CilIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO IBMYKEHMUSI:
N
Sl =vy s+ ay= %
@opMynbl AJiA NPOSKUUU MEPEMEIICHUS, TPOEKIIMU CKOPOCTH U MPOEKIHH
YCKOPEHUS TIPH PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 .sx(r)=vﬁx-r+ax-?.
U_‘.(f):t){h.-l-ﬂj‘. 1,
a,(f)=canst,
Ul.‘c2 - L’}1.'1'2 =2HISI
I'paduku 3aBHCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHHUS, MPOEKIIHH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MpPU PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTHE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KEHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IIPOCKOHUHU CKOPOCTH M KOOPAHWHATBI IIpU CBO6OI[HOM nmaacHuu TeCj1a 110

BEPTUKAIN

CKopocTh paBHOMEPHOIO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
b=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

1.6 ycKopeHusi. @opmyiia JJ1s1 BBIYUCICHUS YCKOPEHUS:
2
a. = L
" R
dopmyna, CBI3bIBAIOIIAS IIEPUOJT U YACTOTY OOpAICHUS:
V= L
T
Macca. IInotHocts Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 P=7
1.8 Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUil
1.9 SBnenne unepuuu. [lepsriit 3akon HeroToHa
Bropoii 3akon HerotoHna:
F=m-da
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOpa CUIIbL, IEHCTBYIOIIEH
Ha TEJIO0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=—Fi,
112 Tpenue nokos ¥ TpeHue ckoJbxkeHus. opmyrna Juist BEIMUCIECHUS MOTYJISI CUJIIbI

TPCHUA CKOJIBXXCHUA:




Frp:"l'""ll'r

Hedbopmanust Tema. Yopyrue u Heynpyrue aedopmarnuu. 3aKOH YIpPYrou
nedpopmanuu (3axoH ['yka):

1B F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
F-G. My -iﬂz
R
Cuna tsprecTd. Y CKOpeHHE CBOOOIHOTO TIAICHHMS.
114 @dopmyna A BBIYMCICHUS CHIIBI TSHKECTU BOJM3U moBepxHocTH 3emuu: F =
mg.
JBuxenue nnanet Bokpyr Connua. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynse Tena — BekTopHas (pu3ndeckas BeIMYnHa.
1.15 pP=mi
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. IMIynbC CUIIbl
3aK0OH COXpaHEHHUs UMITYJIbCa JJIA 3aMKHYTOW CHCTEMBI TEJI:
1.16 p=myUy +m, U, =const
PeakTuBHOE nBUXKEHUE
Mexanunueckast pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoos0
Mexannueckass MOIITHOCTE:
1.17
n=4
I
Kunernueckasi u notreHmanbHas sHeprus. @opmyina st BBIYUCICHUS
118 KMHETUYECKOM SHEPrUu:




Teopema o kuneruueckoi sHeprun. GopMya Al BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOIHSITOrO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOM 3Hepruu. Popmyiia Jisi 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYMU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl: M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBIN 00ku. KIT/] mpocThix MexaHH3MOB,
n= A‘]IME:&E&H
Aﬂq:lme:ﬂ:ﬂaﬂ
JlaBieHue TBEPAOIO Tena.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
I
121 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
I'mppocraTnyeckoe naBiieHUE BHYTPHU KUJIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
p=pgh+p,
1.22 3axoH [lackans. 'mapaBnudeckuii mpecc
3akoH Apxumena. Dopmyrna s ONPENESICHUS BbITAJKUBAIOUIEH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO, OrPYKEHHOE B KUIKOCTD WM I'a3:
1.23

F_ﬂw_ =pgV

Ycaopue miaBaHus teia. Ilnapanue CYZAO0B 1 BO3AYXOIIaBAHUC




1.24

1.25

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHNUIA:

MareMatnueckuii M INpYKUHHBIA MasTHUKH. [IpeBpamieHue sHepruv npu

KoJie0aTeIbHOM JBHXCHHUH

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanndeckre BOJIHEI. HpOI[OJ'IBHBIe N IIOIICPECYHBIC BOJIHEIL. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'PAaHMUILIE
IBYyX cpen. MH(pa3Byk u yIbTpa3ByK

IIpaxmuueckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
NPYXKUHBL; KOA(POHUIMEHTa TPEHUS CKOJIbXEHUS; pabOThl CUIIBI TPEHHS, CUJIbI
YOPYTOCTH; CPEIHENW CKOPOCTH ABMXKEHHUS OpycKa MO HAKJIOHHOW TJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUH MO HAKJIOHHOM IIOCKOCTH; 4YacTOThl M
nepuoja KoJeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOThI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OJBHKHOTO
0J10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJITBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENEHU
nedopmaruy Npy>KUHbI; YCKOPEHUs: Opycka OT yriia HakJIOHa HalpaBJIsSoLIei;
nepuoja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoleOaHUN HUTSHOTO MasTHHKAa OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

1.30

Qusuueckue A6leHUs 6 npupode: TPUMEPHI IBIKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOIE

U TCXHUKC, IPUIMUBBI U OTJIUBLI, NBUXCHHUC IIJIAHCT CoaHeyHoM CHUCTCEMBI,




pPEaKTUBHOE JBH)KEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIEC YEIO0BEKA, BIUSHUE
aTMOC(EepHOTrO JaBJICHUS HA XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCHIPUSATHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, JATUYHUKH ITOJTOXKECHHUA, paCCTOAHUA U
YCKOpPCHHA, AWHAMOMCTpP, IMMOAUIWIIHUKH, PaKEThl, pbIYar, HOI[BH)KHBIﬁ n

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MEXAaHU3MEBI B 6I)ITy,

L3l cooOmraronmecs cocypl, yCTPOMNCTBO BOIOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHW A
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannmmueckue u amopHbIe TETIa

25 JIBmkenune uyacTtuil BemiectBa. CBs3b CKOPOCTH JABM)KEHHUS YacCTHI[ C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBICHUS

2.4 TenyioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

25 Buytpennsas sueprusa. PaGota u Temonepenaya Kak crocoObl M3MEHEHUs

' BHYTpEHHEH SHEepruu

2.7 Buapl Tenionepenaun: TemIonpoBOIHOCTh, KOHBEKIIUS, U3TyUEeHUE
HarpeBanne wu oxnaxaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=am(t,—1)

3aKOH COXpaHEHMsI PHEPIUM B TEIUIOBBIX IPOLECCAX. YPAaBHEHUE TEIJIOBOIO

OanaHca:
2.9

O +0, +..=0

Ucnapenue m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B MPOLECCE
210 UCHapeHus M KoHAeHcauuu. KumeHuwe KuakocTu. VYaenbHas TemoTa
' napooOpasoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa




2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEpPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

2.14

2.15

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHus

tormBa: = Q/m

[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOTO IWIMH/PA; KOJTUYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIieparypbl (PUKCHPOBAHHOMN
Macchbl, B KOTOpPYIO OIIyLEH HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOT'O HArpeThIM LWJIMHIPOM, IIOCIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI
IIaBjieHus JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJBI  NIpU
Pa3IMYHbIX YCIIOBUSX; SIBJCHMS TEMJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIapCHUA

2.16

DQusuueckue asneHus 6 npupode. TOBEPXHOCTHOE HATSKEHUE M KallMIIJISIPHBIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIBI B Npupoze, nznydenue CoiHua, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2

Texnuueckue  ycmpoucmea: — KallWUIAPBL,  TPUMEPBI  HCIIOJIB30BAHMS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA
OTOIUICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, JBUTATENb
BHYTPEHHEI0 CTOpPaHUs

DJIEKTPOMATHUTHBIE ABJIEHUA

DnekTpusanus Teil. [[Ba Buja 31eKTpUIeCcKuX 3apsJioB

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}DKéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYIEPHO3UILINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleWcTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTosHHBIN AeKTpUUECKU TOK. J[eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 | =qg/t,U=Al
DNEKTPUUECKOE COIPOTUBIIEHHE. Y AETBHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
38 3akon Oma st yuactka snektpuueckoi nemu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I =1I,; U=U+U,; R=R +R,
1 1 1 2
39 [TapannensHoe coeIMHEHNE TPOBOJAHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U:;I=]+I;R=2.
- - 2
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
2
3.1 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON MHIYKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanest. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBuino Jlenna
IIpaxmuueckue pabomol
WN3mepeHue  AIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOILIHOCTHU
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JEKTPUUECKOTO TOKA.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTHU CHJIbI TOK4, BO3HHUKAOOICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH




COIIPOTUBJICHUS OT AJIUMHEI ITIPOBOJHHUKA, IIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHU U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TT0JI€ 3eMJIH, Ipei( MOTI0COoB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJCKTPUYECKOH DSHEPruu, dJICKTPOOCBETUTEIBHBIC MPUOOPHI,

3.18 HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpuMepsi), ANEKTPUICCKHE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJIHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH

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 cseta

3.4 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par#t#13mepeHne ONTHUYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosHUs COOMpArOIel JIMH3HI (II0 CBOWCTBY paBEHCTBA pa3MEPOB MPEIMETa
1 U300pakeHus, KOT/1a MpeIMeT Pacloio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par#t#ccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHUIIe «BO3YX — CTEKIION»

3.97 Qusuyeckue senenuss 6 npupoode: 3atmenuss Comnnua u JlyHbl, 1BeTa Ted,

' OINITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3aydeHus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaens

' aToMa

4.3 CocraB aromHoro sipa. M3otomnbl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SnepHble peaku. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Quzuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO
«M3marensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinonepHoe 00111eCTBO
«M3parensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 9 knacce/ [lepoimkun Y. M.,
I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIInoHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

» Gusuka. lunaktuyeckue Mmarepuansl k yaueOuuky A.B. Ilepormkuna. 7
kiacc/Mapon A.E., Mapon E.A. « ®usuka. COOpHHUK BOIIPOCOB U 33]1a4 K
yueOHuky A.B. [lepoimkuna. 7 kinacc/Mapon A.E., Mapon E.A., Tlo3oiickuit
C.B.

» Guzuka. [lnarnoctuyeckue padbotel K yueOHuky A.B. [leprimkuna. 7
kiacc/lllaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

» duzuka. Meroguueckoe nocooue k yueonuky A.B. Ilepoimikuna. 7
kiacc/Punonosuy H.B.

» Gusuka. unaktuyeckue marepuansl kK yueOHuky A.B. Ileppimkuna. 8
kiacc/Mapon A.E. , Mapon E.A. ¢« ®u3uka. COOpHUK BOIPOCOB M 337a4 K
yueOHuky A.B. [leppimikuna. 8 kimacc/Mapon A.E., Mapon E.A., Tlo3oiickuit
C.B.

» Gusuka. Jlnarnoctudyeckue padboTel kK yueoHuKy A.B. Ilepoikuna. 8
kiacc/IIlaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 8 knacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meronuueckoe nmocobdbue k yueOnuky A.B. Ileppimkuna. 8
kiacc/Punonosuy H.B.

» Gusuka. unaktuyeckue marepuansl kK yaueOHuky A.B. [leppikuna, E.M.
['yrauk. 9 knacc/Mapon A.E., Mapon E.A.

* Guzuka. COOpHUK BOMPOCOB U 3a11a4 K yueOHuKy A.B. [leppiikuna, E.M.
['yrauk. 9 xnacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Tectwl. 9 knacc/Xannanos H.K., Xannanosa T.A.

* ®uzuka. Meroanueckoe nocodue k yueouuky A.B. Ilepoimkuna, E.M. I'yTHuHK.
9 knacc/I'yrauk E.M., YUepnukosa O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



 bubnuoreka nudpoBoro 06pa3oBaTenbHOr0 KOHTEHTA. — PeskuM gocrtyma:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-
8a3b664814b67e7d

» Enunas xomnekuus u@poBhIX 00pa3oBaTeIbHBIX pecypcoB. — PexxuM gocTymna:
http://school- collection.edu.ru

» denepanbHBIN EHTP HHPOPMAITMOHHO-00pa30BaTEIbLHBIX PECYpPCOB. — Pexum
nocryma http://www.fcior.edu.ru/

* [ludposreie oOpazoBaTensHbBIE pecypchl. — Pesxxum mocTyma:
http://www.openclass.ru



https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
http://www.fcior.edu.ru/




