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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl IO (U3MKE HaMpaBiIeHO Ha (HOPMUPOBAHME
€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 METANPEeIMETHBIM pe3ysibTaTaM OOYUCHHs, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPpUMEPHYIO TOCIEN0BATENbHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYIO0 KapTUHY MHpa, MPENOCTaBIsIeT Haubojiee SICHbIE
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUsA, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

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

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC U UCITOJIb30BATh HAYYHBIC JJOKA3aTCJIbCTBA JIJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit @expepanuu, peagu3yOLINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAHUS U (hOPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

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

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

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

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpoPeCCHOHAIBHON JAeATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oo0111ee yuCIo0 4YacoB, pEeKOMEHIOBAHHBIX JJIsl U3y4eHUs (PU3UKH Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefleNn0), 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, YUUTENb JI€NAeT BHIOOp MPH MPOBEACHUU
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIAUMBUIYAJIBbHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUYEHUA

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

®dusrka — Hayka o npupone. SBimeHus npupoxasl. Pu3nUecKue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. M3Mepenune Qu3nmueckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpenHocts u3mepeHnii MexyHapogHasi cCucTeMa euHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3HIeCKUX SBJICHUN C TOMOILBIO MOJIeTel

Hemoncmpauuu.
1. MexaHuuyeckue, TEIUIOBBIE, JJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SBJICHUS.

2. @usnyueckue NpUOOPHI U MPOLEaYypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

1. OnpeneneHue 1EHBI JEICHUS IKAIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3mepeHnue pacCTOsIHUN.

3. W3mepenue 00bEMa KUIKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX Tel.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IlpoBenaeHue uccienoBaHUsl MO MPOBEPKE TMIOTE3bI: JATbHOCTh MOJIETA
nIapuka, MymeHHOT0 FOPU30HTAILHO, TeM OO0JIbIlle, YeM OOJIbIIIE BHICOTA
mycKa.

IlepBoHaYa/IbHBbIE CBEACHUS O CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBrxkeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YAaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBrxkeHue, auddysus. B3aumoneiictBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmronenre OpOyHOBCKOTO JIBHXKCHUS.

2. Habmonenue nuddysuu.



3. HabGmonenue  sBieHUN,  OOBACHSAIOIMIMXCS  NPUTSHDKCHUEM WU
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka pAuameTpa aToMa METOJAOM psAoB (C  MCIOJb30BaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKCHUE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B €IUHULIC
00BEMa BEIeCTBA.

Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Heecomocts. Crioxkenune
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKkoro JIBHKEHUS TeTa.
N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGmronenue siBjeHUST MHEPIIHH.
Hab6nronenne n3MeHeHusi CKOPOCTH MPY B3aUMOJICUCTBUM TEJl.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEN.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue CKOPOCTH PaBHOMEPHOTO JBMKECHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
3. Omnpenenenue IIIOTHOCTHA TBEPAOTrO Tea.
4. OmbITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT IPUIIOKEHHOU CHITBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

A



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObeMma, TemnepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JleficTBHE XKUAKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeJo. BriTankuparoias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

AU e

=

Y ciioBue naBaHus TEI: MUIABAHUE WU IOTPYKEHUE TET B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHUJIbI, JCWCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITUIKABAIOMIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npaBuiio» mexanuku. Koaddunuent nonesnoro aeicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpallieHre OHOTO BHJIA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. I[IpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJIa 110

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBaHue yciaoBUK PAaBHOBECHUS phIUara.

3. Nsmepenue KIIJ[ HaKIIOHHOW MJIOCKOCTH.

4. W3yuyeHHe 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHUU.

8 KUIACC

TermoBble ABJICHHS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJIEHUS. 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 TemoTsl. YenbHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmronenune 6pOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

N3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HarpeBaHUHM WU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaOlmroienre mocTosIHCTBA TeMIEPATYPhl IPU TUIABICHUU.
Mojienu TenJIOBbIX JIBUTraTEICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHDIE SIBJICHHSI.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH 3iekTpudeckoro moiis. ITpuHuum
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHHS JJIEKTPUUYECKOTO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

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

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. 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. [[puMeHeHne aneKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3aeKTpoMarHuTHOM MHAYKUMK. [TpaBumno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.

JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpORCTBO 1 JEUCTBUE DNEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOJHUKH U TUDJICKTPUKHU.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.

M cTOYHNKHM TTOCTOSIHHOTO TOKA.

A N U

JleicTBHS DIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30BbI1H pas3ps.
. I3MmepeHune cuibl Toka aMIepMeTPOM.
. I3MmepeHnune 3J1eKTpUUeCKOro HapsKEHUS BOJBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.

N e T T~ S = U =
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. BzaumoeiicTBre NOCTOIHHBIX MAarHuTOB.
. MopaennpoBaHre HEBO3MOXKHOCTH Pa3JACICHUS MMOJIOCOB MarHura.
. MoaenupoBaHre€ MarHUTHBIX MOJIEN OCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

SANINANIF I

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.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KonctpyupoBanue u u3ydeHue padoThl 3JEKTPOIBUTATEIS.

20. U3mepenue KII/ 351eKTpoiBUTaTeENnbHOM YCTAHOBKH.

21. OOBITBI TIO MCCJEIOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTcuéTa.
OTHOCHUTEIIBHOCTE MEXAaHWYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonanHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMoOJiMHENHOe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpernit 3akon HerotoHna.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCT.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannueckass paboTra W MOIIHOCTH. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUsS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.
1. HaGmroneHrne MeXaHWYECKOTO JABUKEHUS Tella OTHOCUTEIHHO PA3HBIX TEJ
OTCYETA.

2. CpaBHeHME MyTed W TPAeKTOPUM ABUKEHUS OJHOTO W TOrO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.

4. HccnenoBaHre NPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHUS.
Habmroienue nBMKeHuUs Tea o OKPYKHOCTH.



9.

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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
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 TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

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

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHre MEXaHNYECKON SHEPTUH NPU ABMXKEHUHU TeJa MOJ JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

MexaHuuyecKHe K0J1e0aHus U BOJIHDI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

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

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

Jemoncmpayuu.
1. HaOmronenne koje0aHMM Ted MOJ JEUCTBHEM CHIBI TSKECTH WU CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHY X ICHHBIX KOJI€OaHU U pE30HAHCA.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue 4YacTOThl W Tepuoja KoJieOaHUH MaTEMaTHYECKOTO
MasiTHUKA.

AN

2. OmnpeneneHue 4acTOThI U NEPUO/Ia KOJECOAHUM NMPY>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCHMMOCTH TIEpUOJa KOJIEOAHUN TTOJBEIICHHOTO K HUTU
rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTHU Mepuoa KOJIeOaHW MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KojeOaHuid
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOTO MaJeHUsI.

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BousiHOBBIE CBOICTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3yueHune CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pactipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTpaKEHHUs CBETA.

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

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak onrtuyeckas cucrema. bim3opyKkoCcTh U 1adbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 0eoro cBeTa B CHEKTP.

12. Ilomydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. MccrnenoBanue 3aBUCHMOCTH YIJIa OTPaXEHHUs CBETOBOIO Jiyda OT yrijia
najIeHusl.

A U o

2. W3ydenne xapakTepuCTHK U300pakeHHS MpeIMeTa B TUIOCKOM 3epKaie.
HccnenoBanre 3aBUCMMOCTH YIJIa TIPEJIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue N300paKEHUHN C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI M ONTHYECKON CHIIBI COOMpArOIIei
JIMH3HI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHUATHIO IIBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepes

I[BETOBBIC (DUITBTPHI.



KBaunToBbIe fiBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle 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 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopoa.

HabGnronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

. Perucrtpanus u3nydeHuss IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.
ﬂaﬁopamopubw pabomul u onvimaol.

1. HaOmroneHue CIUTOIIHBIX U TMHEHYAThIX CIEKTPOB U3ITYyUEHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue paanoakTUBHOIO (oHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MIPEAHA3HAYEH JIs1 CUCTEMAaTHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJsi MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KauE€CTBEHHbBIC U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:

AU e



HAa OCHOBE TIOJYYCHHBIX 3HAHUN pACHo3HABATh M HAYYHO OOBICHSITH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

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

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPpUMEp, MPAKTUIECKOTO UCIIOIh30BAHUS PA3TMUHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHHEe 0000IIaroero xapakrepa. MoIyidb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



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

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(u3nUecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKCHUI
busuKu;

- OCO3HAaHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSATHE ICTETUUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

- pa3BUTHE HAy4yHOM J0OOO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH O€30MacHoro obpa3a JKWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- cpopMHUPOBAHHOCTH HaBbIKa pedieKCcHuU, TPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B pPEIICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHW3allM, ToOpojJia, Kpas) TEXHOJOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIEe U (DU3UUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIUS HA TPUMEHEHHWE (DU3MUYCCKUX 3HAHWKA JJI PEIICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJIBbHON W NMPHPOITHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

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

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

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHUE aHAJIU3UPOBATh U BBISABIIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JEHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyH Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBoeHUs MpOrpaMMEI 10 (pr3nKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyvaromerocs OyayT copMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YICOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble Jijornueckue JaeicTBuA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMKU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUYCHHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarebcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

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

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTAaTh MPEAMNOI0XKEHUS 00 X Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(DOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1aro»keIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIeprMeHTa, HCCIIEOBAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
o €€ MOCTIKEHHUIO: paclpelessiTb poyH, OOCYKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI NPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATLCS B  PA3NMYHBIX  TMOAXOJAX TMPUHATHAS  PEIICHHUH
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3MUESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  pPe3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(Gu3MYecKOro HMCCIEIOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO APYrOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (HU3NIECKUX 3a1ad UK
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEelNb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  aedopmanus  (ympyras, — IJIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHHUs], TIepe/iada JaBJICHUS TBEPABIMU TE€JIaMH, )KUJIKOCTSIMU U Ta3aMH,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
AHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOH M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOoc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOUTH MPAKTUUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BpEMs], Ty Th,
CKOPOCTb, CPEIHSIA CKOPOCTb, CHJIa YIIPYTrOCTH, CUJa TSAKECTH, BEC TeJa,
CHWJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI,
KOd(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHW3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHASL JHEPTUsi), MNPU ONUCAHUM TMPABUIBHO TPAKTOBATH
(bU3UYECKUIT CMBICIT UCTIOJIB3YEMBbIX BEJIUYMH, UX 0003HAUYCHUS U €UHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEJIUYUUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil 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 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MpPU IOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MacChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpYrol C HCIOJIb30BAHUEM MPSMBIX HM3MEPEHHUH (3aBUCMMOCTH MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BBHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEIOBaHUs, coOuUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOTHECHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUAN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PUZNUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTro COAepKaHus, CIIPaBOYHbIE MaTEpUaIbl, PECypChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (PU3UIECKOTO COACPIKAHUS, B TOM
qHCclie MyOJIMYHO JIe]aTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBaHUM, IPU ITOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3CHTAIUEN;

MpU BBHIMIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

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

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3IIy4YCHUE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoae, usiydeHue ConHua, 3amep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIUIOEMKOCTh BELIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUECKOE HaNpsKEHUWE, COMPOTHUBJIECHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaxXoJUTh (DOPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIUYHHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJield (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEl, B TOM YKCJIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHusi, MPOBOIUTh PACUETHl M CPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYECHHH OT LBETA H3IYy4arolieil (MOrJIoNarolei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHWUTOB, JEHUCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



pOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYHUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4epe3 MPOBOJAHMK, OT HANpsSHKEHUS Ha  IMPOBOJHHKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUI€ TaOIHI] U TPAPUKOB, AeNIaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

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

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPOM HAa UX OMUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBHUraTelb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

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



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAIMU  (PU3NYECKOTO COAECpkKaHUSI B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
00o0miass MHGOPMALMI0O M3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE NTPE3EHTALIUEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

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

WCIIONB30BaTh TOHATHSA: CHUCTEMa OTCYETa, MATepHAbHAs TOYKAa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHUSI M TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIAIEPHAS DHEPTETUKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE JBMKEHHE (3aTyXarolue U
BBIHY’)KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SBJICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
NBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
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) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT s, TOTHAS MEXaHUYECKask SHEPIUsl, IEPHOT
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTuu, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIUCHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 33J]a4uM 3alMChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh TPU MOMOIIA
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (HU3UYECKUX SBICHUNA WIH
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJMHEMHOE pacCpOCTpaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO IPHOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAC TAOJWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas paboTa W MOITHOCTh, YaCTOTa W TIEPUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U AaHAJTM3UPOBATH MMOTYUEHHBIC PE3YIbTATHI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO, TOUYCUHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKW TIOJOKCHHSI, PACCTOSHHS W YCKOPEHHWs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIPaKTUYECKUX 3a]ady, ONTHUYECKHUE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
NPUBOJWTh  NpPUMEpPHl  (HAXOmWTh  HWH(OpPMAIMI0O O  TpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGPOpMAUK (U3HUECKOTO COJCpPKAaHHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAyYHO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTanuel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosunyecTBo 4acoB JJIeKTPOHHbIE
n | HaumeHoBaHme pa3jieioB U (undposbie)
KoHnTpoabn IIpakTHYeck
/ | TeM mporpaMmbl Bcero o0pa3oBaTe/bHbIE
ble paboThI ue padboTsbl
n pecypcsl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
l. DUBHKA - HAVEL 6 TIDHDOLE ) https://m.edsoo.ru/Z1V7
1 YK pHupoa L302N
l. S — ) 1 https://m.edsoo.ru/KS5V0
2 T6K4K
1. EcrecTBeHHOHAy4HBIN METOA 5 1 https://m.edsoo.ru/U0Y'1
3 MO3HAHMUS E8T7R
Wroro no pazneny 6

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOEHMHU BellleCTBa

2. CTpoetie B Ba 1 https://m.edsoo.ru/W1D
{ pOEHUE BELIEC 9YOC7F
2. JIBH>KeHue U B3aUMOJICHCTBHUE 5 1 https://m.edsoo.ru/A919
2 YacTHUIl BellleCTBa P8S6R
2. ArperaTHbl€ COCTOSIHUS 5 https://m.edsoo.ru/Q6E9
3 BeEIleCTBa JOE6G

Hroro no pazgeny 5

Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/Q6E9J0E6G

3. MexaHIHECKOE TBIbKCHIE 3 https://m.eds00.1u/S8Y 6
1 8 FSF7I
3. 1 4 https://m.edsoo.ru/C318
) HEpIUs, Macca, TNIOTHOCTh BTUIM
3. https://m.edsoo.ru/QOM
3 Cwuna. Bune! cun 14 TIOR3

Hroro no pazneny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

aBienue. [lepenaua
4. A . peA 3 https://m.edsoo.ru/X9P8§
) JABJICHUS TBEPBIMH TEJIAMU, IPMIR
JKHUIKOCTSIMH U ra3aMu

4. 1 5 https://m.edsoo.ru/Z9F3
) aBJIEHHE KUIKOCTH WOROZ
4. A o 6 https://m.edsoo.ru/Q8S1
3 TMOC()EpPHOE /1aBIICHHE E3W1C
4. JleiicTBUE )KUJIKOCTH U Ta3a Ha 7 https://m.edsoo.ru/X1N1
4 MOrPYKEHHOE B HUX TEJO ITIK

Hroro no pazaeny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus
5. PaBOTA 1 MOLIHOCTL 3 https://m.edsoo.ru/Q5A4
1 H LSMSW
5. n 5 https://m.edsoo.ru/P3H8
) pPOCTbIE MEXaHU3MBI TOGSW
5. Mexa 3 4 https://m.edsoo.ru/KOP8
3 eXxaHuvecKas SHEepTust FOMSI



https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/K0P8F9M8I

Utoro no pazgeny 12

Pese e 3 https://m.edsoo.ru/V1S2
3€pBHOE BpeMs DoxeR

OBUIEE KOJIMYECTBO YACOB 68 12
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https://m.edsoo.ru/V1S2D2X6R
https://m.edsoo.ru/V1S2D2X6R

8 KVIACC

Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaummeHoBaHme pa3jiesioB (undposbie)
KoHnTpoabn IIpakTHyeck
/ U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl

n pecypcbl

Pa3nen 1. TeruioBble siBjieHUs
l. CrpoeHnue u cBOMCTBa . https://m.edsoo.ru/FSE6H
1 BeEIllECTBA 2VIR
1. TerIIOBLE TIDOLECCLI )1 1 5 https://m.edsoo.ru/F712M
) pon 902V

Hroro no pazneny 28

Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

DIIEKTpUYECKHE 3apsiibl.
2. 3a prHHH T Hai IfX 7 1 https://m.edsoo.ru/B7Y8
| PARCHHRIC T RIASA
B3aUMO/ICHCTBUE
2. ITocTosiHHBIN https://m.eds00.ru/O5S3
. 20 2 7

2 SJIEKTPUUECKUU TOK Y2NO0J
2. https://m.edso0.ru/V2V6
3 MarsurtHble SBICHUS 6 1 1.5 P 6];83 Sm 0800I
2. OneKTpOMarHuTHas 4 https://m.edsoo.ru/V7C3
4 WHIYKIUS B4P8F

Hroro no paszneny 37

https://m.edsoo.ru/C8J6U
PesepBHOE Bpems 3

6B71



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I
https://m.edsoo.ru/C8J6U6B7I

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME
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9 KJIACC

Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaummeHoBaHme pa3jiesioB (undposbie)
KoHnTpoabn IIpakTHyeck
/ U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl

n pecypcebl

Pasznen 1. Mexanuueckue siBJeHUSA
1. MexaHn4ueckoe IBHUKEHNE 10 1 https://m.edsoo.ru/T8L5V
1 U CII0COOBI €r0 OIMUCAHUSA 2H40
1. . https://m.edsoo.ru/B2A2F
) Bs3aumozeiictBue Ten 20 1 3 6170
1. 3AKOHEL COXDAHCHIS 10 3 https://m.edsoo.ru/TOI6K
3 p 2G3M

Uroro no pazneny 40

Pasznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHBI
2. https://m.edsoo.ru/R914Y
| MexaHnueckue KoJIeOaHus 7 3 OM67
2. MexaHudeckue BOJIHEL https://m.edsoo.ru/I9K8U

8 1 3

2 3ByK INSM

Hroro no pazneny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U
3JIEKTPOMAarHUTHbIE BOJTHBI

https://m.edsoo.ru/E309
B1Z2L



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/E3O9B1Z2L

Utoro no pazgeny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4. 3aKOHBI PacCpOCTPaHEHUSI 6 https://m.edsoo.ru/F3GO
1 cBeTa V6H2
4. JIMH3EI ¥ OITHYECKHE 6 https://m.edsoo.ru/Z8D1
2 npuOopbI B7TO0V
4. Pasznoxenune Oenoro cesera 3 https://m.edsoo.ru/Z9X0
3 B CIIEKTP C2NOL
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJIEHUS
" HUE U
5. cyera 4 https://m.edsoo.ru/R6V4J
) MIOTJIOIIIEHNE CBETA 7V8S
aTOMOM
5. C 6 https://m.edsoo.ru/L3EQT
) TPOEHUE aTOMHOTIO s71pa 6RD
5. q 7 https://m.edsoo.ru/Q4D3
3 JIEPHBIC PEAKITUN ZORTM
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 A0 IM I MOYJIb
IToBTOpEeHme U 0000IIIEHNE
6. p III https://m.edsoo.ru/O7S0Z
coJiepXaHus Kypca 9
1 o6M31
¢u3uku 3a 7-9 xnace



https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I
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IMPOBEPSIEMBIE ITIPEIMETHBIE PE3YJIBTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOECHHSI OCHOBHOI 00pa30BaTeJIbLHOI MPOrPaMMbl
OCHOBHOTI'0 00111ero 00pa3oBaHuA

1.1

HCII0JIB30BATh U3YUYCHHBIC ITOHATUSA

1.2

pa3jindaThb ABJICHUA IO OIMMCAHHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX

JlaHHOE (U3UYECKOE SIBICHUE

1.3

pacrio3HaBaTh MpPOSBICHUE M3YYEHHBIX (U3UUECKUX SBJICHUH B OKpYXKAalOIIEM MHpE, B TOM 4HCIE
¢du3nyeckue SBICHUS B IMPUPOJIE, MPU 3TOM MEPEBOJUTH NMPAKTUUYECKYIO 3a7ady B y4e€OHYIO, BBIIEIATh

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OINMHCLIBATHL U3YYCHHBIC CBOMCTBA T€NI U (bI/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIB3YS (I)I/ISI/I‘-IGCKI/IC BCJIMYUHBI, IIpU
ONMMCAaHUN IIPaBHUJIBHO TpPAKTOBAThH q)HSI/IV—IeCKI/II\/'I CMBICII HUCIOJB3YEMBIX BCJIWYHH, HX 0003HaUYCHHS U
CAMHHUIbI (I)I/IBI/ILICCKI/IX BCJIIMYMH, HAXOIUTH (bOpMyHBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I?)I/I‘ICCKYIO BCIIMYMHY C

JIPYTMMH BETUUMHAMU, CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUEeCKUX BEIHUNH




1.5

XapaKTCPU30BaTh CBOICTBa TCI, (1)I/I3I/I‘-I€CKI/IG SABJICHUA W IIPOLCCCHI, UCIIOJIb3Yysd NU3YUCHHBIC 3aKOHBI, IIPH

9TOM aaBaThb CIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3aIlMCbIBATh €0 MaTCMaTH4YCCKOEC BBIPAXKCHHUEC

1.6

OOBSACHATH (PU3MYECKHE SBJICHMS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalui
MIPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISITh IPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE
u3 1 — 2 nmoruyeckux IaroB ¢ onopou Ha 1 — 2 U3yuyeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUN, (PUIUIECKHUX

3aKOHa UJIKM 3aKOHOMCPHOCTH

1.7

pemath pacuéTHbIe 331a4u B | — 2 MeiCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYITBI, CBSI3BIBAIONINE (PH3NUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4M 3alUCHIBATh KPaTKOE yCIOBHE, MOJCTABIATH (PU3NUYECKHE
BEJIMYMHBI B JOPMYJIbI U TPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHbIE JaHHBIE, HEOOXOIUMBIE JIsl pELICHUSs

3a4a4, OICHUBAThb PCAJIMCTUIHOCTDb nonyquHoﬁ (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

1.8

pacrio3HaBaTb HpO6J’IeMBI, KOTOPBIE MOXHO PCHIUTH IMPU ITOMOIIH (1)I/I3I/I'-IGCKI/IX METOJ0B, B OIIMCaHHUH
HCCJIICAO0BaHUA BBIACIIAATE MPOBEPACMOC MPCAIIOJIOKCHHUC (FI/IHOTC3y), pas3iindyat U HHTCPIIPETUPOBATH

HOJ'Iy‘-IGHHBIfI pE3YyIbTAaT, HAXOAUTH OIIINOKH B XO0J¢€ oIibITa, ACIAaTh BEIBOJLI I10 €0 pE3yjbTaTaM

1.9

MPOBOAMTD OTBITHI IO HAOIOIEHUIO (PU3MUECKUX SIBICHUHN WM PU3NIECKUX CBOMCTB Tel: POPMYIHUPOBATH
IIpoBepsieMble MPEAIOI0KEHUsI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUS, 3aITUCHIBATH X0

OTbITa U (POPMYJIUPOBATH BHIBOJIBI




1.10

BBIIIOJHATL MPAMBIC MU3MCPCHUA C HCIOJIB30BAHUCM aHAJIOIOBBIX U L[I/I(prBBIX HpI/I60pOB, 3alIMChIBATh

MOKa3aHusl NpuOOPOB C YUETOM 3aJaHHOM aOCOIIOTHON MOTPEUTHOCTH U3MEPEHUIA

IPOBOJUTh MCCIIEJOBAHUE 3aBUCUMOCTH OAHON (PM3UYECKOM BEIUYMHBI OT JIPYroil C MCIOJb30BaHHEM
IpSIMBIX HM3MEpPEHUll, y4yacTBOBaTb B IUIAHMPOBAHMM Y4YEOHOIO MCCIEAOBaHUS, COOMpPATh YCTaHOBKY M
BBIMOJIHATh U3MEpPEHUs, cienys MpeIIokKEeHHOMY IulaHy, (UKCUPOBaTh pEe3yJbTaThl IOJIYYEHHOM
3aBUCUMOCTH (U3NYECKUX BEIWYMH B BUJAE TNPEIUIOKECHHBIX TAOMHMII M TpaduKOB, NelaTh BBIBOABI IO

pe3yjibTaTaM UCCICI0OBaHUA

1.12

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUSA q)HSH‘ICCKI/IX BCJIIMYMH, CJICAYyA HpGI[JIO)KCHHOfI HHCTPYKIUU: TIpU
BBITTIOJTHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIYHUCIIATH 3HAYCHHC HCKOMOM

BCJIMYNHBI

1.13

co0uTro1aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHbIM 000py10BaHUEM

1.14

YKa3bIBaTh MPUHIMIBI JEHCTBUS NMPUOOPOB U TEXHUYECKHX YCTPOMCTB, XapaKTEpHU30BATb NPUHIUIIBI
NeMCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOHCTB C MOMOIIBIO UX OMHCAHUS, UCIIONIb3Ys 3HAHUS

0 CBOMCTBaxX (pU3NYECKUX SABJICHUI U HEOOX0IUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

IPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEpax) NPAKTUIECKOTO MCIIOIb30BaHMS (PHU3NUECKUX
3HAaHUM B NOBCEIHEBHOM >XM3HM JuId obOecrieyeHus: Oe30IIacCHOCTH MpH oOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOICTBaAMH, COXPaHEHUs 3/10pOBbs U COOJIIOIEHNS HOPM 3KOJIOTUYECKOTO MIOBECHUS B

OKpY:Karolleu cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHU C 3aJaHHBIM ITIOMCKOBBIM
3alpocoM, Ha OCHOBC HMCIOIIUXCA 3HAHUH W HyTeM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB BBIACIIATH

uH(pOpMaIIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOM

1.17

UCMOJIb30BaTh IPH BBITOJHEHUM YYEOHBIX 3aJaHUN HAyYHOIOMYJISIPHYIO JUTEpaTrypy (u3nyecKoro
CoJIep’KaHusl, CIPaBOYHbIE MaTepHalibl, pecypchbl cetu MHTepHeT, BIaaeTh npuémMamMu KOHCIIEKTHPOBAHUS

TCKCTA, Hp606pa30BaHI/I$[ I/IH(I)OpMaI_II/II/I 13 OJIHOI 3HAaKOBOM CHCTEMBI B APYTYyIO

1.18

CcOo31aBaThb COOCTBEHHEIE KpaTKUC€ IMMUCbMCHHBIC W YCTHBIC COO6HI€HI/I${ Ha OCHOBE 2 — 3 HCTOYHHKOB
I/IH(I)OpMaI_[I/II/I (I)I/I3I/I‘-ICCK01"0 COACpIKaHUdA, B TOM YHUCIC HYGJ'II/I‘-IHO ACJIaTb KPATKUC COO6H.[CHI/I}I 0
pe3yjibTartax IMPOCKTOB WHIIN y‘-IC6HLIX HCCHCHOB&HHﬁ, Ipu 3TOM TI'paMOTHO HCIIOJIB30BAaTh I/ISYIICHHLIP'I

MOHSTUMHBIN anmapar Kypca QU3UKH, COIPOBOXKAATH BBHICTYIUICHHE MTpe3eHTaIlel




1.19

IIpU BBIIOJIHCHUU y‘I€6HBIX IIPOCKTOB U I/ICCHGILOBaHI/Iﬁ pacnupeacisaiTb 00SI3aHHOCTH B rpymnmnc B
COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMu, CICIUTH 3a BBIIIOJIHCHHEM IIJIaHa HeﬁCTBHﬁ, aJICKBAaTHO
OLCHUBATh COOCTBEHHBIN BKJIaax B  ACATCIIBHOCTL  T'PYIIIHI, BBICTpanBaTb KOMMYHHUKATUBHOC

BSaHMOHeﬁCTBHC, YUUTBIBAsA MHCHHUE OKPYXKAOIIUX

8 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BaTh MMOHATHA

1.2

pasiiniaTth ABJICHUA IO ONNHMCAHHIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JECMOHCTPUPYIOIIHUX

JaHHOC (I)I/I3I/ILIGCKOC SABJICHUC

1.3

pacrio3HaBaTb MPOSABICHUEC H3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBIICHUI B OKpyXaromeM MHUpE, B TOM YHUCIC
(I)I/I3I/ILI6CKI/IG SABJICHUS B TPHUPOAC, IPU ITOM IICPECBOAUTH MPAKTHUYCCKYIO 3ada4dy B yqe6Hy}0, BBIACIIATDH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

1.4

OINMCHIBATh HU3YYEHHbIE CBOMCTBA T€l W (PU3NYECKUE SBIICHUS, HUCIONB3YS (U3NYECKUE BEITUYMHBI, MPH
OTMCaHUM MPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIWYMH, 0003HAYCHUS U €TUHHIIBI
(bu3NUecKUX BEIWYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DU3MUECKYIO BEIUYHMHY C JAPYTUMHU

BEJIMYMHAMU, CTPOUTH IPaUKU U3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYNH




1.5

XapaKTCPU30BaTh CBOICTBa TCII, (I)I/I?;I/I‘ICCKI/IG SABJICHUA U IIPOUCCChI, UCITOJIb3YA M3YYCHHBIC 3aKOHBI, ITIPU 3TOM

JaBaTb CIOBECHYIO (bOpMyanOBKy 3aKOHaA U 3aIlMChIBATh €0 MaTEMaTH4YC€CKOE BBIPAKCHUEC

1.6

OOBSICHATh (PU3MUYECKUE TPOIECCHI M CBOWCTBA TENl, B TOM YHCJIE M B KOHTEKCTE CHUTYallMHd MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1 — 2
JOTMYECKHUX [IarOB ¢ MOMOIIBIO | — 2 M3y4EeHHBIX CBOMCTBA (PM3MUECKUX SBICHHNA, (QU3NIECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

pemaTh pacy€THble 3a7auu B 2 — 3 NeiCTBUA, HCIIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3a/ladyd 3alUChIBATh KPAaTKOE YCIIOBUE, BBIABISATH HEAOCTATOK
JAHHBIX JUISl PEeLIeHUs 3a/1a4uM, BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE Ul €€ PEelIeHUs, IPOBOIUTh

paCLIéTBI " CPAaBHUBATH MMOJTYYCHHOC 3HAUCHUC q)HSI/I‘IGCKOI\/’I BCJIMYHUHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOXHO pPCIIWUTH IMPU ITOMOIIH (i)I/ISI/I‘-IeCKI/IX MCTOOOB, HCIIOJIb3Yyd
OIMMHMCAHUC HCCIICAOBAHUS, BBIACIIATH IPOBECPIACMOC IPCAIOJIOKCHNUE, OLUCHUBATH INPABUIIBHOCTL IMOPAAKA

IMPOBCACHUA NCCIICA0OBaHMs, 1€J1aTh BIBOJAbI

1.9

MIPOBOJIUTH OTIBITHI IO HAOTIOICHUIO (PU3NYECKUX SIBJICHUN WK (U3HYECKUX CBOMCTB TeN: (HOPMYyIUPOBATH
MpoOBepsieMbIe MPEATNOI0KEHUs, COOUpaTh YCTAHOBKY M3 MPEJIOKEHHOTO 00OpYyI0BaHUS, OMHUCHIBATH X0

ombITa U (POPMYIHPOBATH BHIBOJBI




1.10

BBIIIOJHATL IMPAMBIC H3MCPCHUSA C HCIIOJB30BAHUCM aAHAJIOTI'OBBIX HpI/I60pOB U JaT4YUKOB (1)I/I3I/I‘-I€CKI/IX

BEJIMYMH, CPABHUBATh PE3YJbTAThl U3MEPEHUI ¢ YUETOM 3a/1aHHOI a0COIIOTHOM MOTPEIIHOCTH

MMPOBOAUTE HUCCICAOBAHUEC 3aBUCUMOCTH OJHOM (1)I/I3I/I‘~I€CKOﬁ BCJIIMYHUHBI OT IlperfI C HCIIOJIb30BAHUEM
IPAMBIX H3MepeHPII>iZ IJIaHUPOBATh UCCICAOBAHHC, C06I/Ip8.TB YCTAHOBKY U BBIIIOJIHATH U3MCPCHUSA, CICAYS
NpCAJIOKCHHOMY IIJIaHY, (1)I/IKCI/IpOBaTB PE3YyJIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMOCTH B BHUJIC Ta6J'II/II_[ n l"pa(1)I/IKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

OpoOBOAUTL KOCBCHHBIC HU3MCPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIIMYWH: IUIaHUPOBATH HU3MCECPCHUA, C06I/IpaTL

OKCIICPUMCHTAJIBHYIO YCTAHOBKY, CICAYA HpeI[J'IO)KeHHOI\/’I HHCTPYKIUH, U BEIYUCIIATh 3HAYCHUC BCIINYNHBI

1.13

co0Jro1aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX
ONMCAHMs, WCHOJBb3yd 3HAHMUA O CBOWCTBAX (U3MUECKUX SABJIECHUH M HeoOXOoAMMble (QHU3NYECKHE

3aKOHOMEPHOCTH




1.15

pacino3HaBaTh IMPOCTBIC TEXHUYCCKUEC YCTPOfICTBa U U3MEPUTCIIbHBIC HpI/I60pH 10 CXeéMaM U CXEMAaTHYHBIM
PUCYHKaAM, COCTABJIATH CXCMbI DJICKTPUYCCKUX I.[CHGI;'I C MOCJICAOBATCIIbHBIM U IMapaJlJICJIbHBIM COCIHUHCHUCM

OJIEMCHTOB, pa3jin4das YCIIOBHBIC 0003HaYEHH DJIEMEHTOB SJIICKTPHUYCCKUX ueneﬁ

1.16

MPUBOANTH MPUMEPHI (HAXOAUTh UHPOPMALUIO O MPUMEPax) MPAKTHIECKOTO MCIOIb30BaHHUS (PU3HUECKIX
3HaHUIl B IOBCEIHEBHOW >XM3HM Juid oOecrieyeHHs O€30MacHOCTH MpH OOpallleHuH ¢ npubopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3/I0POBbSI U COONIOIEHUS HOPM IKOJIOTUYECKOTO TOBEACHUS B

OKpYKarolen cpee

1.17

OCYIIECTBIISTh MOUCK MH(MOpMAUU (PU3UIECKOTO cozep)aHus B ceTd VIHTEpHET, Ha OCHOBE MMECIOIIUXCS
3HAHUW U TMYTEM CPaBHEHMsSI JOMOJHUTENBHBIX MCTOYHHUKOB BBIICISITH HH(POPMAIUIO, KOTOpas SBISETCS

MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh IPU BBHIMOJIHEHUHM YYEOHBIX 3a/JaHuil HAy4YyHO-TIONYJSPHYIO JIUTEPATypy (U3HUECKOTO
coJlepKaHus, CIPAaBOYHBIC MaTepuaibl, pecypchl cetu MHTepHET; Bianerh NpuéMaMyu KOHCIIEKTUPOBAHUS

TEKCTa, Mpeodpa3oBaHust HHOOPMAIIUU U3 OJHOU 3HAKOBOW CHCTEMBI B IPYTYIO




1.19

cOo31aBaThb COOCTBEHHBIE ITHCBMEHHBIE U KpaTKHUC YCTHBIC COO6H_ICHI/I$I, 06o6ma;1 I/IH(bOpMaI_II/IIO nu3
HCCKOJBKHNX HMCTOYHHUKOB (1)I/IBI/II-IGCKOI‘ 0 CoACpKaHuA, B TOM YHUCIIC Hy6JII/I‘-IHO MNpCACTABJIATL PC3YJIbTAThI
HpOCKTHOﬁ U HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTHU, IIPU 3TOM TI'PaMOTHO HCIIOJb30BaTh H3y‘IeHHBII>'I

MOHATUIHBIN anmapaT Kypca (PU3HMKH, COIPOBOKAATH BBICTYIUICHNE TPE3EHTALNEH

1.20

IIpHU BBIIIOJIHCHUH y‘IC6HBIX IIPOCKTOB U HCCHG,Z[OB&HHIZ (1)I/I3I/I‘IGCKI/IX IMponueCCoOB pacCpCaACIIATh 00513aHHOCTH
B Irpymnmnc B COOTBCTCTBHU C IIOCTABJICHHBIMU 3agad4aMH, CICAWTL 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ n
KOPPCKTHUPOBATh €ro, a€KBaTHO OLCHUBATDL COOCTBEHHBIN BKJIaA B ACATCIBHOCTb I'PYIIIbI, BBICTPAUBATH

KOMMYHHKAaTHBHOC B3aI/IMOIIeI>'ICTBI/IC, MMPOsABJIAA TOTOBHOCTH paspCllaTb KOH(l)JII/IKTI)I

9 KIIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
OCHOBHOT'0 0011er0 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YUCHHBIC ITIOHATHUA




1.2

pasiiniaTth ABJICHUA 110 ONMCAHWUIO UX XAPAKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB, JCMOHCTPUPYIOIIHUX

JaHHOC (bI/ISI/ILIGCKOG SIBJICHUEC

1.3

pacrio3HaBaTh MPOSBICHHE HM3YYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOLIEM MHpE, B TOM YHCIE
(u3nueckue ABIEHUS B MPUPOE, MPU ITOM MEPEBOJUTH MPAKTHUECKYIO 3a/1ady B Y4eOHYIO, BBIIETATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OIMCHIBATh U3YYCHHBIE CBOMCTBA TEN M (PU3MUECKHUE SIBICHUS, UCIONB3Ys (PH3MUECKUE BEIMYHMHBI, MTPH
OIMCaHWHU NMPaBUILHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOIb3YEMBIX BEIMUMH, 0003HAYEHUS U €JUHULIBI
(U3NYECKUX BEITMYNH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PHU3HUECKYIO BEIHYUHY C APYTUMH

BCIIMYXHAMHU, CTPOUTDH I‘pa(1)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEH (I)I/ISI/I‘ICCKI/IX BCJINYHNH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUS W MPOLECCHI, UCITOJIb3YA U3YUCHHBIC 3aKOHBI, IIPU

9TOM J1aBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aMHMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CUTyallUd MPaKTHUKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OObsICHEHHE U3 2 — 3
JIOTUYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 U3y4yeHHBIX CBOMCTBA (PM3NYECKUX SBJICHHUM, (PU3NUYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemiate pacuéTHble 3a7auyu (OmMUparonivecs Ha cUcTeMy M3 2 — 3 ypaBHEHHI), UCHOJb3Ys 3aKOHBI U
(dhopMyIibI, CBS3BIBAOIINME (DU3MUECKHE BEIIMYUHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJa4d 3allHChIBATh
KpaTKO€ yCJIOBHE, BBISBISATh HEJOCTAIOLIUE WM U30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIbL,
He0OXOIUMBIE JUISl pEIICHUS, TPOBOAUTH PACUETHI U OIICHUBATH PEATUCTUYHOCTh OJYYEHHOTO 3HAUCHUS

(hU3HUECKON BETUIMHBI

1.8

PacIIO3HaBaThb HpO6J’IeMH, KOTOPBIC MOXHO pCIIUThL IIPU IIOMOIIU (1)I/I3I/I‘{CCKI/IX METOAOB, HCIIOJIBb3YA
OIMMCaHUC HCCICAOBAHUS, BBIACIATE HPOBEPACMOC IMPEANOJIO0KECHUEC, OLCHUBATL IIPABHJIBHOCTL ITOPAAKA

MIPOBCACHHNA NCCIICAOBAHUS, ACIATh BHIBOAbI, MHTCPIIPETUPOBATD PE3YJIbTAThI H8.6J'IIOI[6HI/II71 X OIIBITOB

1.9

MPOBOJAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIM (PU3NYECKUX CBOMCTB Te:
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY U3 M30BITOYHOIO Habopa 000pyI0BAaHNUS, OMUCHIBATH XO/1 ONbITA U

€ro pe3yibTaTbl, POPMYIUPOBATH BHIBOIBI

1.10

MIPOBOUTH MPU HEOOXOMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIPEICIIss CPEHEE 3HAUCHUE U3MEPSEMOM
BEeTHYUHBI ((DOKYCHOE paccTOsSHUE cOoOMparolieil JHH3bI), 0OOCHOBBIBATH BBIOOp crOcCO0a HM3MEpeHUs

(m3mepuTenrHOTO IPHOOPA)

1.11

MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMYHMH C UCTIOIb30BAHUEM MPSAMBIX U3MEPEHHIA:
IUIAaHUPOBATh HUCCIIEJOBAaHME, CAMOCTOATEIbHO COOMpaTh YCTAaHOBKY, (UKCHUpPOBATh pe3yJabTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJEC TAOMUIM TpaHKOB, JAeiaTh BBIBOABI IO

pe3yjbTaTaM HUCCICIO0OBaAHNA




1.12

NpOBOAUTL KOCBCHHBLIC H3MCPCHUA (I)I/I?;I/I‘-IeCKI/IX BCJIIMYHMH: IUIAHUPOBATH HU3MCPCHUA, COGI/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIIIOJHATE H3MCPCHUA, CIICAYS HpCHHOX(eHHOﬁ HHCTPYKIIUHU,
BBIUUCIIATH 3HAYCHHUC BCIWYHMHBI W AHAJIU3UPOBATH IMMOJYYCHHBIC PE3YyJIbTAaThl C y‘IéTOM 3aI[aHHOfI

MOTPEIIHOCTH U3MEPEHUI

1.13

coOJIr0IaTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MIPU paboTe ¢ 1ab0paTOpHBIM 000pyI0BaHUEM

1.14

pa3jindaTb OCHOBHBIC MPU3HAKU HU3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX MO,Z[GJ'IG?I: MaTepuaJibHasd TOYKa, a0COJIFOTHO
TBépIIOC TCII0, TOYCYHBIM MCTOYHHK CBCTA, JIYy4, TOHKasd JIMH3a, INIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHAaA

MOJACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHIUIIBI IEHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C ONOPON Ha UX
ONMCaHHUS, HUCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U HEOOXOAUMbIE (U3NUYECKUE

3aKOHOMCPHOCTHU

1.16

HCIIOB30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU M3YYECHHBIX TEXHUYECKHUX YCTPOUCTB, U3MEPUTEIBHBIX
pUOOPOB U TEXHOJOTHYECKUX IPOLIECCOB NMPU PEUICHUH Y4€OHO-NPAKTUYECKUX 3a/]ay, ONTHYECKHE

CXCMBbI I TIOCTPOCHU A I/I306pa)i(eHI/II71 B IINIOCKOM 3€pKajJi€ U CO6Hp8.IOH.ICI>i JIMH3C

1.17

MIPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TPUMEpaXx ) MPAKTUYECKOTO UCTIOIb30BaHUs PU3NYECKUX
3HaHUIl B TOBCEIHEBHOM >XU3HM JuId oOecreyeHHus O€30MacHOCTH MIpU OOpalleHUuu ¢ HpudopaMu U
TEXHUUYECKUMHU YCTPONUCTBAMU, COXPaHEHHUsI 310pPOBbs M COOIIOIEHUSI HOPM IKOJIOTUYECKOTO MTOBEACHHUS B

OKpY>Karollen cpenie




1.18

OCYILECTBIIATh MOUCK HHPOpManuu (QU3UUECKOro cojep:kaHus B ceTh HHTepHeT, caMOCTOSTENbHO
dbopMynupyss TIOMCKOBBIH 3ampoCc, HAXOJUTh IIyTH OINPEACICHUS JTOCTOBEPHOCTH IOITYYCHHON

PIH(bOpMaI_[I/II/I Ha OCHOBC MMCIOIIIUXCS 3HAHWUH U JOITIOJIHUTECIIbHBIX UCTOYHUKOB

1.19

HCIIOJIb30BAaTh IIPU BBIITOJHCHUHU y‘IG6HI>IX SaﬂaHHﬁ HAaYYHO-NIOMIYJIIPHYIO JIUTCPATYPY (1)I/I3I/I‘ICCKOFO
COACPpIKaHUA, CIIPABOYHBIC MAaTCPHAJIbI, PECYPChI CETU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHHA

TeKcTa, mpeodpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE MH(OpPMAIMKU U3 HECKOIBKHX
WCTOYHUKOB (DU3UYECKOTO COJEpXKaHUs, NYyOJUYHO TPEJACTABIATh PE3YJIbTaThl IPOCKTHOW WK
HCCIEA0BATENbCKON IEATETbHOCTH, IPU 3TOM I'PaMOTHO KCIIOJIb30BaTh U3YUEHHBIN MOHATUNHBIN anmapar
M3y4aeMoro paszena (U3MKH M CONPOBOXKIATh BBICTYIUIEHHWE IpE3eHTalueil ¢ yuéToM 0CcoOEHHOCTEH

ayaAUuTOPUU CBEPCTHUKOB

1.21

IIpHU  BbIIIOJIHCHHUN y‘IC6HBIX IMPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (I)I/I3I/I‘-IGCKI/IX MMpoLeCCOB pacupcACiIATh
0053aHHOCTHU B Tpynine€ B COOTBETCTBHUU C ITOCTABJICHHBIMU 3aaa4aMH, CICAUTH 3a BBIIOJIHCHUEM IlJIaHA
ﬂeﬁCTBHﬁ " KOPPEKTUPOBATH €ro, aICKBATHO OLICHHUBATDH COOCTBEHHBIM BKJIaA B ACATCIILHOCTL T'PYIIILIL,

BBICTpanBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOHMIUKTHI







ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon
pasne Kox >iemenTa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUS
Ja
®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIEI'O MHUPA
®usuka — Hayka o npupoze. fBneHus npuponsl. Puznyeckue
1.1 SBJICHUS: MEXaHWYECKHUEe,  TEIUIOBBIE,  DJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BeaMUUHBL. V3MepeHne (QHU3MUECKUX BEIUYHH.
1.2 duznyeckue MPUOOPHI. [TorpemnocTh HU3MEpPEHHUI.
Me:xyHapoiHas cucTemMa eIMHUIL
EcrecTBeHHOHay4yHBIH ~ METOJ  IO3HAHUSA:  HAOJIOJEHUE,
13 IIOCTAaHOBKA HAy4yHOIO BOIIPOCA, BBIIABWKEHUE THIIOTES,
SKCIIEPUMEHT 10  TPOBEpPKE  THUIOTE3, 00BsICHEHHE
1 Ha0J1r01aeMOr0 SBJICHUS
1.4 Onucanue Gpu3nUECKUX SBIECHUH C TOMOILBIO MOJIeNei
[TpakTueckue paboThI:
W3mepenune pacCTOSHUM.
15 N3mepenne 00bEMa )XKUAKOCTH B TBEPIOTO Tea.
Omnpenenenne pasMepoOB MaJbIX TEJ.
W3mepenue TemmepaTypbl MpU TOMOILIM KHUAKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEPATYpPHI
ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIECTBA
2 1 CrpoeHne BelleCTBa: aTOMbl M MOJIEKYJIBI, UX DPa3MEPBI.
OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEIleCTBA




JBwxenue yactul] BemiecTBa. CBs3b CKOPOCTU JABUKEHUS

2.2
4acTHI] ¢ TeMIieparypoil. bpoyHoBckoe aBkeHue, Iupdysus
53 B3aumopeiicTBue yacTHI] BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBAHUE
ArperaTHbleé  COCTOSIHMSI ~ BEILECTBA: CTPOEHUE  Ta30B,
)4 KHUJIKOCTEH W TBEPABIX (KPUCTAUIMYECKHUX) Tesl. B3auMocBs3b
MEXJly CBOMCTBAMHU BEILECTB B PAa3HBIX arperaTHbIX COCTOSHUSX U
UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUI BO/JIbI
[TpakTryeckue paboTHI:
OneHka AuaMeTpa aToMa METOAOM PsA0B (C UCIOJIb30BaHUEM
¢dororpaduii).
2.6
OnbIThl IO HAOIOIEHHUIO TEIIOBOTO PACIIMPEHUS I'a30B.
OnbIThl 110 OOHApPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO
HOPUTSKEHUS
JABWXEHUE 1 B3AUMO/JIEVCTBUE TEJI
11 Mexannueckoe ABM)KEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE
JIBUKECHHE
12 Ckopoctb. CpenHsisi  CKOPOCTh IpU  HEPaBHOMEPHOM
JIBUKEHUH. Pacd€T myTH 1 BpeMEHM JBUKECHUS
SIBnenue uHepnuu. 3aKoH MHepUUHU. B3aumonencTBue Ten Kak
33 IIPUYMHA U3MEHEHUS CKOPOCTHU ABMXKEHHUA Tell. Macca kak Mepa
MHEPTHOCTH Tela
34 ITnotHocTs BemiecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
3.5 Cuna Kak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHune cuiibl ¢ TOMOLIBIO
JUHAMOMeETpa
37 SIBnenue TAroreHus U cuna TsokecTH. Cuila TSOKECTH Ha

npyrux mianetax. Bec tena. HeBecomocTh




3.8

Cuna tpenusi. TpeHue CKOJIbKEHUSI U TpeHue Mokos. TpeHue B

IIPUPOJIE U TEXHUKE

3.9

CnoxxeHue cuj, HaNpaBJIEHHBIX IO OJHOW HPSAMOM.

PaBHopelicTBYIOIIAS CHIT

3.10

[TpakTueckue paboOThI:

Ornpenenenrue CKOPOCTH PABHOMEPHOTO JBIKEHHUS (IIapUKa B
KHUJIKOCTH, MOJEIHU 3JICKTPUUYECKOT0 aBTOMOOWMIIS U TaK Jaiiee).
OrnpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka Wiu
mIapvKa 10 HAKJIOHHOM IIOCKOCTH. OmnpezeneHue IIOTHOCTH
TBEpOro Tena. OmnbITh, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH
pactspkeHus (aeopmaliii) Npy>KUHbl OT TPUIIOKEHHONW CHJIBL.
OHI)ITI)I, ACMOHCTPUPYIOINHUEC 3aBUCUMOCTL CHJIBI TPCHUA
CKOJIbKEHHUSI OT Beca Tella M XapakTepa COMPHUKACAIOLIUXCS

MMOBEPXHOCTEU

3.11

®Ou3ndecKkne SBJICHUS B npupoac: MpUMEpbl JABUIKCHHA C
pasiIM4HbIMH CKOPOCTAMH B JKMBOM M HEKHBOM Impupoae,

HCﬁCTBHC CHUJIbI TPCHUS B ITPUPOAC U TCXHUKE

3.12

TexHnueckre yCTpoucTBa: IMHAMOMETP, MOJIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CiocoObl YMCHBUICHUA U YBCIIMUCHUA

4.1

JIaBJICHUS
42 JlaBnenne ra3a. 3aBHCUMOCTH JaBIICHHS Ta3a OT 0O0bEMa,
' TEeMIEPATYPhI
43 Hepezlaqa JaBJICHUA TBépJII)IMH TCJIaMH, XUJIKOCTAMU U ra3aMu.
' 3akon [lackans. [[HeBMaTHUECKHE MAIIIMHBI

3aBUCHUMOCTE JaBJICHUA KUOAKOCTU oT FJIY61/IHBI.
4.4 I'unpocratuuecknii  mapagokc. CooOImarommecss  COCy/IbI.

FI/IJIpaBJ'II/I'—IeCKI/Ie MEXaHU3MBbI

AtMochepa 3emnan u arMocdepHoe AaBieHue. I[IpudnHbI
45 CYIIECTBOBaHMUS  BO3AYIIHOW  oOoyouku  3emmu.  OmbIT

Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHUS OT BHICOTHI

HaJl ypOBHEM MODs




4.6

W3mepenue armocdeproro aapneHus. [Ipudbopsl 11 u3mMepeHus

aTMoc(hepHOro JaBiICHUS

4.7

I[CﬁCTBHe KHUIKOCTH M Tra3a Ha HOFPY)KéHHOG B HHUX TCIIO.

Britankuparomias (apxume1oBa) cuiia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMa
MOrPY’KEHHOM B JKMAKOCTh YacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, ICCTBYIOILIEH Ha TEJIO, TOTPYKEHHOE B
)KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B >KMJIKOCTH, OT Macchl Tena. OTNbITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb  BBITAJIKMBAIOIIEH  CHUJIbL,
JEMCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHO B
JKMAKOCTh YacTH Telda W OT IJIOTHOCTH  JKUAKOCTH.
KoncrpynpoBanue apeomeTpa MM KOHCTPYMPOBAHHUE JOAKUA U

OIIPCACIICHUC eé l"py30HOI[’béMHOCTI/I

4.10

®dusznyeckue SBJICHUSA B npupoac: BJIHUAHHC aTMOC(I)CpHOFO

JTaBJICHUSI Ha KUBOW OpraHU3M, IJIaBaHUE PHIO

4.11

TexHuueckue YCTPOWCTBA: cooO1aronmecs COCYIBI,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKHI IIPECC, MAHOMETP,

OapoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOIIHOCTD, DOHEPTUA

5.1

5.2 MexaHnueckasi MOILIHOCTh

53 [TpocTble MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [TpaBuio paBHOBECHS pbluara

54 [TpuMeHeHMe paBUIIa paBHOBECHS pbluara K OJIOKY

ss «3om0T0e TpaBwiIo» MexaHukH. Koadduument mnonesHoro

]
Mexanunueckas pabota
neicTBust MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE




5.6

[ToTenuumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus
53 [lonnass wmexaHnudeckass »dHeEprus. 3aKOH HW3MEHEHUS U
COXpaHEHUSI MEXaHUUYECKOW dHEPTUH
[TpakTrueckue pabOTHI:
Omnpenenenre pabOThl CWIBI TPEHUS MPH PaBHOMEPHOM
5.9 JIBIDKEHUH TeJla TI0 TOPU3OHTAIBHOM MOBEpXHOCTU. MccnenoBanue
ycioBuid paBHoBecusi pbiuara. Mamepenue KIIJI HakinoHHOM
MJI0CKOCTH. M3yueHue 3aKkoHa COXpaHEHUsI MEXaHUYECKOM YHEPTruun
5.10 duznueckue sIBJICHUS B IPUPOJIC: PhIYATH B TEJIC YEIOBEKA
511 TexHUYECKUE yCTPOICTBA: PbIYar, MOJABMKHBIN U HEMOIBU>KHBIH

OJI0KH, HAKJIOHHAS TUIOCKOCTh, MTPOCTHIE MEXaHU3MBI B OBITY

8 KIIACC
Kona
pasaen Kon anemenTa IIpoBepsiemblie 2JIeMEHTHI COACP/KAHUSA
a
TEIIIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU
61 cTpoeHusl BemiecTBa. Macca U pa3mepsl Mojekysl. OMbIThL,
MTOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
6 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOrO COCTOSTHUN
6.2
BenlecTBa. Kpucrannuueckue u amopHble Tena
OObsicHEHHE CBOMCTB razoB, *KMJIKOCTEH M TBEPABIX Ted Ha
6.3
OCHOBE II0JIOKEHUIN MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CmauvBaHMe U KallWJUISIPHBIE SIBJICHUS
6.5 TernoBoe pacuiMpeHue U coxaTue




Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEIIOBOTO

6.6

JIBUYKEHHUSI YaCTHULL

Bryrtpennsis  sHeprus. CrocoObl HW3MEHEHHsI BHYTpPEHHEU
6.7

SHEPTHUU: TeIIonepeaada U COBEpIICHHE PadOThI

Bunel  Temonepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKLHUS,
6.8

U3JIy4eHUE
6.9 KonnuecTBO TEIUIOTEL. Y aenbHasg TEINIOEMKOCTE BEILIECTBA

TermiooOMeH U TEIIOBOE paBHOBecHE. YpaBHEHHE TEIIIOBOTO
6.10

OanaHca

[InaBieHne ¥ OTBEpJEBAHHME KPUCTAJUIMUECKUX BEILECTB.
6.11

VY nenbHas TEmoTa MaBICHUS

[TapooOpazoBanne u konzaeHcauusa. Vcnapenue. Kumnenue.
6.12 YaenepHas ~ TemioTa — MapooOpa3oBaHUS. 3aBUCHUMOCTh

TEMIIepaTypbl KUIEHUS OT aTMOC(EPHOTO JTaBICHHS
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IeNbHAsI TEMJI0Ta CTOPAHUS

[Tpunuuns! pabotel TernoBbix asurareneit KIIJ temoBoro
6.15 aBurarens. TemoBple ABUTATEIM W 3allMTa OKPYKAIOIIEH

cpensl

3aKOH COXpaHEHHUs U TpEeBpallleHUuss SHEPrUu B TEIUIOBBIX
6.16

nmponeccax




6.17

[TpakTuyeckue paboOTHI:

OnpITel 110 OOHAPY)KEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
IIPUTSKEHUS.

OnpITEl IO BBIPAIIMBAHMIO KPUCTAJIOB ITOBAPEHHOM COJU
WJIM caxapa.

OnpITel IO HAOMIOACHUIO TEIUIOBOIO PACIIMPEHHUS Ta30B,
JKUIAKOCTEN U TBEPJIBIX TEIL.

Onpenenenue 1aBiaeHus Bo3ayXa B OajsIOHE IIITPULIA.

OnbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHUs WIN OXJIAXKICHHSL.

IIpoBepka TrUIOTE3Bl JIMHEWHOM 3aBUCUMOCTH  JUIMHBI
CTONIOMKAa JKUAKOCTH B  TEPMOMETPUYECKOH  TpyOKe  OT
TEMIIEPATYPHI.

HabGmtonenue wu3MeHEHUs] BHYTPEHHEH OSHEpPruM Tejla B
pe3yibTare Terionepeaayl U paboThl BHEIIHUX CHIL.

HccnenoBanue siBIeHHs TermooOMeHa MpH CMEIIMBaHUU
XOJIOTHOW M ropsiuei BOJBI.

Omnpenenenre KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOH
IPU TEIJI000MEHE ¢ HarpeThiM METAJUINYECKUM LIMIINHAPOM.

Omnpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

HccenenoBanue nporecca UCapeHusl.

Omnpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3AYXA.

Onpenenenne yaeapHON TEIIOTHI IUIABICHUS JIb/IA.

6.18

dusnyecKue SIBICHUS B NIPUPOJE: TOBEPXHOCTHOE HATSKEHUE
N KallWJUIAPHBIC ABJICHUSA B IMPUPOAC, KPUCTAJIBI B IIPHUPOAC,
nznyyenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3BI;

06p330BaHI/Ie POChHI, TYMaHa, UHCs, CHCTA.




6.19

Texnuueckue YCTpOMCTBA: KaIluJUIspBL, IIPUMEPBHI
MCII0JIb30BaHUs KPUCTAIUIOB, )KUIKOCTHBIA TEPMOMETP, NaTYUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUICHHsS  JIOMOB,
THUTPOMETPHI, TICUXPOMETpP, TapoBas TypOWHa, JBUTATEINb

BHYTPEHHETO CrOPaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onextpu3anus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumoneiictue 3apspkeHHbIX Tel. 3akoH KynoHna (3aBucuMocTb
7.2 CHUJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJ OT BEJIMUMHBI 3apsAI0B U
PACCTOSIHUS MEX]Ty TEIaMu)
Onexrpuueckoe nose. Hanpspk€HHOCTD DIIEKTPUYECKOTO MOJIS.
7.3 [IpuHuun  cymepno3uuuM — JJIEKTPUUECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenu  snexTpuyeckux  3apszioB. DneMeHTapHbIN
7.4 anekTpuyeckuil 3apsa. Crpoenue aroma. IIpoBogHuku u
JUDIIEKTPUKH
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
DNeKTpUYECKUM TOK. VYcenosus CYILIECTBOBAHUSA
7.6
AIIEKTPUYECKOTO TOKA. MICTOUHMKYN MOCTOSIHHOTO TOKa
JleHicTBUSI DIIEKTPUUECKOTO TOKa (TEIIOBOE, XHUMHYECKOE,
7.7
MarHMTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 Onektpuueckas nenb. Cuiia Toka. DIEeKTpUYECKOe HANPSKEHNE
ComnpoTuBiieHUE TPOBOJAHUKA. YIENBHOE COMPOTUBIICHHE
7.9
BELIECTBA
7.10 3akon OMa JJis yyacTKa Lenu




7.11

IIOCHCHOB&TGHBHOC u napajijicJIbHOC COCOAUMHCHUC

IMPOBOIHHUKOB

Pabota 1 MOIIHOCTB AJEKTPUUYECKOTO TOKa. 3akoH J[xoyis —

7.12

Jlenna

DNEeKTPUUYECKHE IIETH U MTOTPEOUTETN IICKTPUICCKON dHEPTUU
7.13

B ObITYy. KOopoTKO€ 3aMbIkaHue

IlocTtositHHBIE  MarHuThbl. B3auMoaelcTBHE  MOCTOSHHBIX
7.14

MAarduToB

MarguTHOe mojie. MarauTHoe 1mose 3eMIIH U €ro 3HaUCHUE IS
7.15

JKA3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TMOJ€ AJIEKTPUYECKOTO TOKa.
7.16

[IpumeHeHne 3JIeKTPOMarHuToB B TEXHUKE

JlelicTBU€ MArHMUTHOTO TIOJSl HA TMPOBOJHUK C TOKOM.

DJNIeKTpOABUTATENIb  MOCTOSSHHOTO  ToKa. Mcmonb3oBaHue
7.17

ANIEKTPOJIBUraTeaell B TEXHUYECKUX YCTPOMCTBAX M Ha

TPaHCIIOPTE

Oneitel @apajnes. SIBneHue >JI€KTPOMArHUTHOM HWHIYKIUU.
7.18

IIpaBuno Jlenna

Onextporenepatop. CrmocoObl TONyYEHHUS DIEKTPHUUECKOMN
7.19 SHEPruH. DIEKTPOCTAHIIMK HA BO30OHOBISIEMBIX HCTOYHHKAX

SHEPTUU




7.20

[TpakTuyeckue paboOTHI:

OnbIThl IO HAOIOACHUIO JICKTPHU3ALMH TeJl MHAYKIHEH U PU
CONPUKOCHOBEHUHU.

HccnenoBanue  feWCTBUSA — JJIEKTPUYECKOTO  IIOJIA  HA
IIPOBOJAHMKY U TUDIIEKTPUKU.

CO6opka 1 mpoBepka pabOoThI AIEKTPUUECKON 1IETIH TOCTOSHHOTO
TOKA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIIPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHIJIBI TOKa, HJIYIIETO 4Yepe3
pPE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOpPA W HAIPSIKEHUS Ha
pesucrope.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTUBIICHUS MPOBOJAHMKA OT €ro JUIMHbL, ILJIOIIAIU
MONIEPEYHOI0 CEYEHUsI U MaTepuana.

IIpoBepka  mpaBuia  CJIOXKEHUS  HalpsDKEHUH — 1pu
[IOCJIEZI0BATEbHOM COEIMHEHUHU JBYX pe3uctopoB. IIpoBepka
IpaBWwia JUisl CWIbl TOKa IPHU MApPAJUIENbHOM COEIUHEHUU
pesuctopoB. OmpeneneHne padOThl JIIEKTPUUYECKOTO TOKa,
uaymero 4yepes  pesucrop. OmpezneneHue  MOIIHOCTH
AIIEKTPUYECKOTO  TOKAa,  BBIAGNSIEMOM  HA  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYLIETO 4YEPE3
JaMIIOuKy, OT HamnpsbkeHuss Ha Hel. Onpenenenue KIIJ|
HarpeBatensd. lccrnenoBaHne MarHUTHOTO B3aUMOJECHCTBUS
MOCTOSSHHBIX ~ MAarHuToB. V3yuyeHune MarHMTHOTO  MOJIA
MOCTOSIHHBIX MarHUTOB MpPHU MX OOBEIMHEHUH U pa3eiCHHH.
HccnenoBanue 1eHCTBUS MIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONBIThI, JEMOHCTPHUPYIOIIME 3aBUCHMOCTb CHJIbI
B3aMMOJICHCTBHS KaTyIIKA C TOKOM M MarHuTa OT CUJIbl TOKa U
HanpaBJIeHUsT TOKa B Karymke. M3ydeHume nelicTBus
MarHMTHOTO 11OJIs HA IPOBOJHUK ¢ TOKOM. KoHCTpynpoBanue u
u3ydeHue pabotel anektponsurarens. Mamepenme KIIJI

BHGKTpOHBHFaTeHBHOﬁ YCTaHOBKH. OnwITH 110 HCCICOO0BaHUIO




SABJICHUA 3H€KTp0MaFHHTHOI>'I HWHAYKIHUU: HUCCIICAOBAHUC

W3MEHEHMI 3HaUCHUSA U HaIpaBJICHHUA HHAYKIIHUOHHOI'O TOKa




duznyeckue SBICHUS B npupoac: SJCKTPUUICCKUC ABJIICHHA B

aTMOC(l)CpC, OJICKTPHUYCCTBO XHBBIX OpPraHU3MOB, MAarHUTHOC

721 nosie 3eMiM, Jpeid IMOII0COB, pPOJIb MAarHUTHOTO MOJS st
JKU3HU Ha 3eMJie, MOJISPHOE CUSTHUE
TexHuueckue  ycTpoWCTBa:  BJEKTPOCKON,  amIepMeTp,
BOJIBTMETP, PEOCTAT, CYETYUK DIIEKTPUYECKOM OSHEPIHH,
79 AJIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTeIbHbIC
. AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
peIoXpaHUTeNH, AJIEKTPOMArHur, ANEKTPOABUTATENb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KIIACC
Kon
pasze Konx anemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
Ja
MEXAHUYECKUE JABJIEHU S
g1 Mexanunyeckoe aBmxeHue. MarepuanbHas Touka. Cucrema
oTcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
24 HepaBHomepHoe mnpsmonuHeliHoe aBuwxeHue. CpenHsis u
MTHOBEHHAsI CKOPOCTh TeJla TPH HEPABHOMEPHOM JBHKEHUHN
8
8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE
8.6 CsobOoauoe nagenne. OnblTe! [ anuies
PaBHOMepHOE nBMX)EHUE 1O OKpYyx)HOCTH. [lepron u yacrora
8.7 oOpareHusl. JIunennas u yriaoBas CKOPOCTH.
LleHTpOoCTpEMUTENEHOE YCKOPEHUE
8.8 ITepBeiit 3akoH HproTOHA
8.9 Bropoii 3akoH HeroTona




8.10

Tperuii 3akoH HeroToHa

8.11 [TpuHIMI Cynepno3UIIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuja TPEHUS CKOJIbKEHHUS, CUJIA TPEHUS IOKOS,
JIpyTrue BUJbI TPCHHUS
S 14 Cuna TsDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEHHUE
CBOOOAHOIO NaJICHUs
815 JBuxenue miaHer Bokpyr Connua. IlepBas kocMuueckas
ckopocTb. HeBecomMocTh 1 neperpysku
8.16 PaBHOBecue marepuasibHON TOUKU. AOCOJIFOTHO TBEPOE TENO
PaBHOBecue TBEpIOTO TENA € 3aKPETIIEHHON OChIO BPAIICHHUS.
8.17
MowmenT cuinsbl. LienTp Tsxectn
8.18 Nmnynse Tena. U3menenue umiyinbca. UMmynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTh
827 PaboTa cun TsxkecTu, ynpyroct, TpeHus. CBs3b SHEPrHM H
paboThI
823 [ToreHunanbHas HEPrusl Tejia, MOAHATOIO HaJ MOBEPXHOCTHIO
3emin
8.24 IToTeHumanbHas SHEPrUs CKATOU NPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPI U
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpemHeld CKOPOCTU CKOJBXKCHHsSI Opycka WIH
JBWKCHUS IIapUKa MO HAKIOHHOHM TutockoctH. OmpeneneHue
YCKOpEHHUsl Tela TpPU PABHOYCKOPCHHOM JIBWIKCHHH TI0
HAKJIOHHOM TTIOCKOCTH.

HccnepoBanue  3aBUCUMOCTM  IIyTH  OT  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4alIbHOW CKOPOCTH.
IIpoBepka rUnoTe3sl: €CIu IPHU PAaBHOYCKOPEHHOM JBUKECHUU
0e3 HaYaIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psiJi HEYETHBIX
Yhcell, TO  COOTBETICTBYIOIHE  IIPOMEXYTKH  BPEMEHU
OJIMHAKOBBHI.

I/ICCJICIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUA CKOJBXCHUA OT
CWJIBI HOpMallbHOTO naBieHus. OmnpexneneHue koddduurenrta
TPCHUA CKOJIbKCHUA. OHpeI[eJICHI/IC JKECTKOCTH IPY>XUHBI.
Omnpenenenve paboOThl CHIIBI TPEHUS TMPU PaBHOMEPHOM
JABHUXXCHNU TCJ1a 110 FOpH3OHTaJIbHOI>'I IMOBCPXHOCTH.
Omnpenenenue paboThl CUITBI YIPYTOCTH MPH MOAbEME I'py3a C

HCIIOJB30BaHHUEM HCIIOABHIKHOI'O M ITOJABHUXKXHOI'O 0JIOKOB

8.28

®du3znueckue SBJICHUS B npupoac: IMNpUWIMBbBI W OTJIMBBI,
JABWKCHUC IJIAHCT ConHeyHoH CHUCTCMBbI, PCAKTUBHOC IBUKCHUC

JKMBBIX OpraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaI CIIMAOMCETP, AATYUKU ITOJIOKCHUA,

pacCTodHNA U YCKOPCHUSA, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebGarenbHoe  aBmxeHue. (OCHOBHBIE  XapaKTEPUCTHKHU

9.1
KoJIeOaHUI: TIepHOJ], YacTOTa, aMIUIMTY 1A

97 MareMaTtnueckuii W TpPYKHHHBIA MasTHHUKHU. [IpeBpamienue
HHEPIUu NpH KoJeOaTeIbHOM JIBHKEHUH

9.3 3aryxaromue konebanus. Boinyxxaenusie konedanus. Pesonanc




9.4

Mexanuueckue BoJHBL. CBoOiicTBA MEXaHHMYECKHX BOJIH.
HpOI[OJILHLIC H HOﬂepe‘-IHBIe BOJIHBI. I[JII/IHa BOJIHBI 1 CKOpOCTB
e€ pacnpocTpaHeHHUss. MeXaHHYeCKHE BOJHBI B TBEPJIOM TeJIE,

CEeCMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHHUE 3ByKa

9.6

Wudpa3Byk U ynbTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

Omnpenenenue YaCTOTBI u nepuojaa Kose0aHui
MaTEMaTHYECKOTI0 MasiTHUKA.

Omnpenenenrue 4acTOThl U IepHoJa KojeOaHUN MPYKUHHOTO
MasTHHKA

Hccnenosanue 3aBHCHUMOCTH nepuozaa KosebaHuit
[IOJIBEILIEHHOTO0 K HUTHU I'py3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHMOCTH Tepuojia KoueOaHuil Mpy>KUHHOTO MasTHHUKAa OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH TMepuoia KosieOaHuid
rpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH

pyXHuHbL. MI3MepeHne yckopeHusi CBOOOIHOTO MaleHus

9.8

®dusnyueckue SABJICHHUSA B nopupoac: BOCHPUATUE 3BYKOB
JKUBOTHBIMH, 3CMJICTPSICCHUC, celicMUYecKue BOJIHBI, TyHAMH,

9XO0

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HUCIIOJBb30BaHHUC

yIIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE  ToJie.  DJIEKTPOMAarHWTHBIE  BOJIHBI.

10.1
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

10.2 [[Ixana 31eKTPOMarHUTHBIX BOJIH

103 DOnekTpomMaruuTHass npupoaa cBera. CKOpocTh  CBerta.
BosHoBEIE CBOCTBA CBETA
[TpakTudeckue paboThI:

10.4 N3ydeHne CBOMCTB HIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO

MOOMIBHOTO Tene(oHa




10.5 ®dwusnyeckue SBICHUS B TPUPOJE: OMOJIOTHYECKOe ICHCTBHE
BUJUMOTO, YIBTPAQHOIETOBOIO U PEHTI€HOBCKOIO U3ITyYeHUI

Ty TexHu4eckue ycTpOKUCTBa: UCIOIb30BAHUE 3JIEKTPOMArHUTHBIX
BOJIH JIJIs COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas monenb cBera. ICTOUHMKH cBETa

11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxxenue ceta. [liockoe 3epkano. 3aKOH OTpakKeHUs CBETa

114 [Ipenomiienne cBera. 3akoH mpesnomieHus cBera. [lonHoe

11 BHYTpPEHHEE OTpaKEHUE CBETA

11.5 Jlunza. Xop nydeit B inH3e

11.6 OnTrueckas cuctema Qoroanmnapara, MUKPOCKOIA U TEIECKOIa

117 I'ma3  kak  onTuueckas  cucrteMa.  binm3opykocts U
JAIIbHO30PKOCTh

118 Pasnoxxenune Oemoro cBera B cmekTp. OmnbiTel HbroToHa.
CrnosxeHue crieKTpajibHBIX 1IBETOB. Jlucrepcus cBera




11.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCUMOCTH yIJia OTPAaXKCHUS CBETOBOI'O
Jyd4a OT yIJia maJieHusl.

W3yueHre XapakTEPUCTUK H300paKeHHs TpeaMera B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH YIJia HPEIOMIICHUS CBETOBOTO
Jy4a OT yIJia maJIcHUs] Ha TPAHMIIE «BO3AYX — CTEKIION.

[Tomryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

OmnpeneneHrue (OKYCHOTO PACCTOSHHUS M ONTHYECKON CHIIBI
coOMparoIel TUH3HI.

OMBITHI IO PA3JIOKEHHIO OEIIOr0 CBETA B CIIEKTP.

OnpIThl 1O BOCHPUATHIO I[BETAa NPEIMETOB MpPU HUX

HAOII0ICHUU Yepe3 I[BETOBbIC (PUIBTPHI

11.10

duznueckue siBiieHus B npupoje: 3atmenus Connna u JIyHsl,

OBETa TCJI, OIITHYCCKHE SBJICHHUA B aTMOC(bepe (I_IBeT He6a,

pedpakuus, pagyra, MUPax)

11.11

Texuuueckue yCTpOﬁCTBaI OYKH, TICPUCKOII, (I)OToaHnapaT,

OIITUYCCKUE CBETOBOAbI

12

KBAHTOBLGIE ABJIEHUA

121 Omnbitel Pezepdopna u ruianerapHas mMoaenb atroma. Mojenb
' atoma bopa

192 Hcnyckanne W MOMJOMIEHHME CBeTa aroMoOM. KBaHTHI
. JInHenyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs

14 Crpoenue aToMHOTO sifjpa. HykiioHHast MOJieb aTOMHOTO sijipa.
. N3otomnsr

15 PannoakTtuBHble npeBpaienus. [lepuon nonypacnana aToMHBIX
. anep

126 SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAlOBOTO H

MaCCOBOTI'O YHUCECII




12.7

BHCpFI/IH CBA3U aTOMHBIX AOCP. CBs13b MaccChl U OHCPIrun

12.8

PeaKHI/II/I CHUHTC3a U JCJICHUA AACP. Hcrounuku SHCPIruun COJIHL[a

" 3BE3N

12.9

S nepHas sHepreTuka. JleiicTBUE paquOaKTUBHBIX U3JIYYEHUN Ha

KHBBIC OpPraHU3MBbI

12.10

[TpakTyeckue paboTHI:

HaGnronenune CrijionIHbIX U TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBaHue TPEKOB: H3MEPEHUE DSHEPruM YacTULbl 110
TOPMO3HOMY TTyTH (110 hoTOrpadusim).

W3mepenue paanoakTuBHOTO (oHA

12.11

dusnueckue SIBJICHUS B IIpUpOAE: €CTECTBEHHBIN
palMOAaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, DPaJUOAKTUBHOE
W3JIy4€HHME IIPUPOIHBIX MUHEPAJIOB, JEHCTBUE PAJIHNOAKTUBHBIX

PI3J'Iy‘IeHPII>i Ha OpraHn3M 4YC€JIOBCKa

12.12

Texauueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,I[I/IBI/II[yaJ'IbHHﬁ

JIO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pPe3yJibTaTaM 0a30BOT
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs H

[lonnmanue ponu (GU3NKK B HaydyHOW KapTHHE MHpaA; cHOPMHUPOBa
3aKOHOMEPHOM CBS3M M II03HABAEMOCTH SBJICHMM MNPUPOABI, O [
cucTteMooOpa3yromed pojaud (PU3UKU B PA3BUTUU E€CTECTBEHHBIX H
9BOJIIOLUH (PU3NYECKUX 3HAHUM U UX POJIM B LIEJIOCTHON €CTECTBEHH
POCCHICKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOH

MHUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHMs O BUJAX MaTepuu (BELIECTBO U MOJIE), O JABMIKEHUHU KaK CIIC
aTOMHO-MOJIEKYJISIDHOW TEOpPUM CTPOEHHUS BEILeCTBa, O (PU3UYECK
(MeXaHMYECKHX, TeIIOBBIX, IEKTPOMAarHUTHBIX U KBAHTOBBIX ); YMEHY
UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLL
YMEHHE PaclO3HaBATh MIPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBICHUI

CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKK)

BJ'Ia)ICHI/Ie OCHOBaMH MOHSITHIHOTO arnrapara 1 CAMBOJIMYECKOT'O A3bIl
peuicHuAd y‘le6HLIX 3ala4; YMCHHC XapaKTCPpU30BATb CBOICTBa TCI,

HCIIOJIB3YA beH}IaMeHTaIH)HI)Ie N OMIIMPUYICCKHUE 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOICTBA T€I U (I)I/ISI/I‘-IGCKI/IC SBJICHUA




Brnanenne ocHOBaMH METO/IOB HAYYHOTO TO3HAHUS C YYETOM COOIIIO
HaOroAeHNEe PU3NUECKUX SIBICHUMA:

YMEHHE CaMOCTOSITEIBHO COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY
M0 UHCTPYKIIMH, OIIUCBHIBATH XOJI OIbITA U 3AITMChIBATh €r'0 PE3YJIbTAT
MPOBECHUE MPSIMBIX M KOCBEHHBIX N3MEPEHHN (PU3NUECKUX BEITHMUNH
CaMOCTOSITENILHO COOMPATh 3KCICPUMCHTAIBHYIO YCTAaHOBKY IO U
BEJINYMHBI U aHAIM3UPOBATH MOJTYYEHHBIC PE3YNIbTAThl C YUETOM 3a)
U3MEPECHU;

NPOBEJCHUE  HECIIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICHAOBAHU
IKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M TPOBOJIUTH HCCIICIOBAHUEC
MOJTYYEHHbIC 3aBUCUMOCTH (PM3MUECKUX BEJIMYNH B BUJIC TAOJIUI] U Tf

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHNA

[Tonnmanue XapakTepHBIX CBOMCTB (U3MYECKUX MoOjeNeil (MaTepue
TEJI0, MOJIEIH CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPIBIX TeJl, TJIaHE

MOACIb aTOMHOT'O smpa) U YMCHUC ITPUMCHSATD UX IJIA 0OBSICHEHHS (I)I

YMenue oOBICHATH (I)I/I3I/I‘ICCKI/Ie IponeCcCbl U CBOMCTBa TCJI, B TOIl
IMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTE€pa, B YaCTHOCTH, BLIABJIIATH
CTPOUTDH O0OBSICHEHHE C OHOpOI71 Ha HU3YUYCHHBIC CBOMCTBA (I)I/BI/ILIGCK

3aKOHOMCPHOCTHU U MOJCIIN

YMmeHnue pemath pacu€tHele 3amaud (Ha Oaze 2 — 3 ypaBHEHHN)
CBsI3bIBatOIME (PU3MUECKHE BEIWYUHBI, B YACTHOCTHU, 3alHCHIBATh K
HE/IOCTAIOIe JaHHbIe, BEIOUPATh 3aKOHBI M (POPMYIIBI, HEOOXOAUMI
CIpaBOYHbIE JAHHBIE, MPOBOJUTH DPACYETHI U OLICHUBATh PEATHC
(¢u3nYecKoil BEeTUUMHBI, YMEHUE ONpEAEIATh Pa3MEepHOCTh (HU3NUe

pEIICHNH 3a/1a9u




VYMmenune XapaKTEpU30BaTh IMPHUHIIUIIBI HefICTBI/IH TCXHUYCCKUX YC
HpI/IGOpOB, U TPOMBIIIICHHBIX TCXHOJIOTMYCCKUX IIPOLCCCOB IO HX

CBOMCTBaX (bI/ISI/ILIeCKI/IX SIBJICHHUM U HCO6XO,I[I/IMBIG (1)I/I3I/ILI€CKI/IC 3aKOH

10

YMeHue HCIoNb30BaTh 3HAHHUA O (PU3NYECKUX SIBICHHUAX B IIOBCE]
0€30MaCHOCTH TIPU OOpaIIeHUH ¢ OBITOBBIMH MPUOOPAMU U TEXHUYE
30POBBSI M COOJIIOACHHUS HOPM SKOJOTMYECKOTO IIOBEICHHS B

HEOOXOJMMOCTH  NPUMEHEHHUS JOCTIDKEHHH (u3uku U Te

IpUpPOaOITIOJIb30BAHHA

11

OneiT TOMCKa, TpeoOpa3oBaHUS H TPEICTABICHUS WHGOpPMAIT
UCIIO0JIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
MOJIY9eHHOW MH(OpPMAIMK HA OCHOBE MMCIOIIMXCS 3HAHUU W JIOTI0
WCIIOJIb30BaTh TPU BBHIMOJIHEHUN YYEOHBIX 3a/JIaHUil HAYYHO-IIOITY]
COJICpKaHUsI, CIIPABOYHBIC MaTepHaibl, pecypchbl cetn HHTepHer:
npeoOpazoBaHus HHGOPMAITUU U3 OJHOM 3HAKOBOW CUCTEMBI B JPYTY!

NMNCbMCHHBIC U YCTHBIC COO6IJ.[CHI/I$I Ha OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKC




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 MEXAHWYECKUE ABJIEHMNA
1.1 Mexannueckoe nBuxenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCT
19 PaBHOMEpHOE 1 HepaBHOMEpHOE ABMkKeHHE. CpenHsis ckopocTb. PopMmyria /17151 BBIUUCI
PaBHOMEpHOE NPSIMOIMHEMHOE IBM)KEHHE. 3aBUCHUMOCTb KOOPAMHATBI TEJa OT B
IPSIMOJIMHENHOTO JBUKEHHUS:
1.3 x(t)=x,+ut
I'paduku 3aBUCMMOCTH OT BpPEMEHHU Uil IMPOEKLMH CKOPOCTH, IPOEKLUU IEpeM
PaBHOMEPHOM INPSMOJMHENHOM JBUKCHUH
3aBUCHUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOI'O IPSMOJIMHE]
!Q
Sf)=vo, *I+ay* =
=<
@opmynbl Uil NPOEKIMHM TEPEMEIICHHs, NPOEKLUUU CKOPOCTH U IPOEKIUH Y
MPSIMOJIMHEHHOM JIBH)KEHUU:
2
1.4 5. (O =vy, -r+a].-3.
U_\'('f) =Upy T4, 1,
a. (f)=cast,
Ul.‘c‘ - Ul.'cL zzaxsr
I'paduku 3aBUCMMOCTH OT BpEMEHHM JJs NPOEKUUU YCKOPEHHS, TMPOEKIUU CKC
KOOpJMHATHI [P PABHOYCKOPEHHOM IPSIMOJIMHENHOM JBUKEHUU
CBoboanoe nagenue. @opMyIibl, ONMUCHIBAOLINE CBOOOIHOE Ta/IEHHUE Tella 110 BEpTHKA.
1.5 OTHOCHUTEJIbHO TTOBEpXHOCTH 3eMJiH). ['paduku 3aBUCUMOCTH OT BPEMEHHU ISl TPOEKIT)
¥ KOOPJIUHATHI TPU CBOOOTHOM Ta/IEHUH Teja O BEPTUKAIH




1.6

CxopocTb paBHOMEPHOTO JBUKEHHUS TeJia 10 OKpyXHOCTH. HampaBienue ckopocT.
®opmyna 17151 BRIYUCIEHUSI CKOPOCTH Uepe3 paguyc OKPYKHOCTH U IEPUOJT OOpaIieHun

27R
V=T

LlenTpocTpeMuTenbHOe ycKopeHue. HampapiieHue LIEHTPOCTPEMHUTENBHOTO YCKOPE

YCKOPEHHUSL:

dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaleHHUS:

Vo= ?

1.7

Macca. [Inotaocts BemectBa. @opmyiia i1l BBIYUCICHUS TIOTHOCTH:

_m
V

1.8

Cuia — BektopHas puzuveckas BennuuHa. CIokeHne Cuil

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:

F=m-a

CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, IEHCTBYIOIIEN Ha TEJIO

B3aunmoneiictue ten. Tperunii 3akoH HeroToHa:

Fy q=-F

1.12

TpeHI/Ie IMOKOsA U TPEHUC CKOJIbKCHH . CDopMyna AJI BBIYHUCIICHUA MOAYJIA CUJIBI TPCHU

FIP=M'N

1.13

Hedopmanus Tena. Ynpyrue u Heynpyrue aegopmanuu. 3aKkoH ynpyroi aeopmanuu

F=k-Al




1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

My - 1My
F=G. .1 _2
R
Cuna Tsxectd. Y CKOpeHHe CBOOOJHOTO TaieHH .
dopmyna 17151 BRIYUCICHUS CHIIBI TSHDKECTH BOIHM3H oBepxHocTr 3emin: F = mg.

Z[BI/I)KCHI/IG IIJIAHET BOKPYT COJ'IHHa. HepBa;I KOCMHUYCCKas CKOPOCTD. HeBecomocTth 1

1.15

Nmiynbe Tena — BekTopHas (u3uvecKas BeJTudrHa.
pP=mi

I/IMHYJ'IBC CHCTEeMEI Teld. M3MeHeHue HUMITyJIbCaA. I/IMHYJ'IBC CHIJIbI

1.16

3akoH COXPAHCHUS UMITYJIbCA 1A 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=y +my Uy, =const

PeakTuBHOE NBMKEHUE

1.17

Mexanuyeckas pabora. @opMyiia JJ1si BBIYUCICHUS pabOThI CHUIIBI:

A=Fsoosc

Mexannueckas MOILTHOCTb:

N=24
[

1.18

Kunernueckas u MOTCHIMAJIbHAsA SHEPIrusl. CDopMyna JJIs1 BBIYMCIICHU A KHHETHYECKOI

m’
E‘”:T

Teopema o kuHeTHUeCKOU dHEeprun. Gopmyna I BBIYUCICHUS TOTEHIMAIBHON SHEPT

Hag 3eMIIEH:

E,= mgh

1.19

Mexanndeckas SHEpTHUsL:
E=E;+E »

3akoH COXpPAaHCHUA MEXaHU4YeCKOM SHCPIUHU. CDOpMYJ'Ia I 3aKOHA COXpaHCHHUA MCXaH

cul Tpenus: E = const.




[IpeBparenrie MexaHUUYECKON YHEPTUH NMPU HATUYUH CUITBI TPEHHUSL.

1.20

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. Momenr cunel: M - Fl.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[TonBuxHbIN 1 HenoABWKHBINA 0510ku. KII/] mpocThIX MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

[laBiieHue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCIa:

_F

JaBnenue raza. ATMocgepHoe AaBlIeHHE.
['unpocraTyeckoe 1aBieHUue BHYTPH KUIKOCTH.

CDopMyna JJIs1 BBIYUCIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBnudeckuii npecc

1.23

3akon Apxumena. @opMya JjIsl OTPEETICHUS BEITAIKUBAIOIICH CUIIbI, IEHCTBYIOMIEH

WJIK Ta3:

Fa =PEV

Ycnopue nmiaBaHus Tena. [1lnaBanue CYZAO0B U BO3YyXOIlJITaBaAHUC

1.24

Mexanunueckue kojebaHus. AMIUIMTYJa, NMEpUoA U 4actoTa Kosebanuil. dopmyina,

KOJIcOaHWIA:

1.25

Matematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpalenre sHepruu npu KojaedareabH

1.26

3aryxatomue konedanus. Bernyxnennsie konedanus. Pesonanc




1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " NOIICPCYHBIC BOJIHBI. ,Z[J'II/IHa BOJIHBI U CKOPOCTE

h=v-T

1.28

3Byk. [')pomMKoOCTb 1 BbICcOTa 3ByKa. OTpakeHUeE 3ByKOBOM BOJIHBI HA TPAHUIIE JIBYX CPE;

1.29

IIpakmuueckue pabomol

N3mepenue cpenHed IUIOTHOCTU BELIECTBA; APXUMEIOBOM CHIIBL, KECTKOCTH II
CKOJIBXKEHUS; PaOOThl CHJIbI TPEHUS, CHUIIbI YIIPYTOCTH; CPEIHEH CKOPOCTU JABHXKEHHS
YCKOpEHUs OpycKa MpH ABMKEHUH 110 HAKIIOHHOH TITIOCKOCTH;, YaCTOTHI U IEPHO1a KOJIE
YacTOThl U IEepuoja KojJeOaHUN NPYKUHHOTO MAasTHUKA; MOMEHTA CHJIbI, JIEHCTB)
YIPYTrOoCTH TPU MOABEME Tpy3a C IMOMOUIbIO HETOABIKHOTO OJIOKA; PabOThI CHIIBI
MOMOILBIO TOJIBM)KHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHIIBI OT 00BEMa MOTpYKEHHOH YacTh
HE3aBHCHMOCTH BBITAJIKHUBAOIIEH CUJIBI OT MACChI TEJIA; CUJIbI TPEHUS CKOJIBKEHUS OT
pOJia MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENCHH IePOpM
OT yIja HakJIOHAa HAaIpaBJsIONIeH; MepuoAa (4acToThl) KojeOaHWM HUTSHOTO Mas
Kojie0aHuN MPY>KMHHOTO MasTHHKA OT Macchl Ipy3a M >KECTKOCTH TNPY>KUHBI; HCCIIC

KoJIeOaHMI HUTSHOTO MasTHHUKA OT MacChI rpysa. HpOBepKa YCJIOBUA paBHOBECHUS PbIY:

1.30

Qusuueckue as1enus 8 npupooe: TIPUMEPHI IBUKEHHUS C Pa3IMUYHBIMU CKOPOCTSMU B KV
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE, IPWINMBBI U OTJIUBBIL, ABMKEHUE M1aHeT COTHEUH(
KHUBBIX OPraHU3MOB, phlYaru B TeJie YeJIOBeKa, BIUSHUE aTMOC(HEPHOTO JaBJICHUS He

BOCITPHUATHUEC 3BYKOB JKUBOTHBIMHU, 3EMIICTPACCHUC, celicMUYeCcKIe BOJIHBI, HYHaAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUIOMETP, NATYUKHU IOJIOKEHUS, PACCTOSIHUS M YCKOP
paKeThl, pblYar, TMOABMXHBIM M HEMOABI)KHBIM OJOKH, HAKJIOHHAs IJIOCKOCTb,
cooOmraromuecst Ccocyzbl, yCTPOHCTBO BOJONPOBOAA, THAPABIMYECKUN Tpecc, M

MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIIOJIb30BAHUE YIbTPa3BYKa B ObITY U TEXHUKE




TEIIVIOBBIE ABJIEHUA

OCHOBHBIC TIOJIOKECHHUS MOHeKYHHpHO-KHHeTquCKOﬁ TEOpHUH CTPOCHHUA BCHICCTBA

2.1

ra3zo00pa3Horo cocTosHui BemecTBa. Kpucrammueckue u amopQHble Tena
2.2 JIBuxkenue yactull BeuiecTBa. CBs3b CKOPOCTHU ABMIKEHUS YaCTHULL C TEMIIEpaTypoi. bp
23 CMauuBaHue U KalWUISPHBIE SIBICHUS
24 TemoBoe paclIupeHHe U CKaTue
2.5 TennoBoe paBHOBECHE
2.6 Buytpennss sHeprus. Pabora u Teruionepeaaya Kak crocoObl H3MEHEHUS! BHYTPEHHEH
2.7 Buael Teronepenadn: TEMIONPOBOJHOCTD, KOHBEKLUS, U3Ty4CHHUE

Harpesanue u oxnaxzaeHue tes. KonnuecTBo TEIUIOThL. Y AebHAs TEIUIOEMKOCTD:
2.8 =cm(t,—t, )

O=cml t,—t

3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOTO OanaHca:
29 (2;114-(;)2 +...=0

Hcnapenne u koHaeHcauus. V3MeHeHHWe BHYTPEHHEH SHEPruM B IIPOLIECCE MCIIA
2.10 JKUJKOCTHU. Y IeNIbHAsI TeI1oTa mapoobdpaszoBanus: L = O/m
2.11 Brnaxxnocts Bo3myxa

[TnaBnenue u kpuctamnuzanus. Mi3Menenue BHyTpeHHEH 3HEPTUU MPH IJIABJICHUH U K]

IUUIABJICHUSA:
2.12 e,

m

513 BHyTpeHHsIs sHEprus cropanus TOIUIMBA. Y IeJbHasl TEIJI0Ta CTOPAHUs TOIUIUBA: § = (
2.14 [Tpuntumner padoTs! TernoBsix Asuratenei. KI1J[ TemmoBoro asurarens




IIpakmuueckue pabomol
N3mepenne yaenbHou TeIIOEMKOCTA METAIUIMYECKOT0 HUIMHAPA; KOJINYECTBA TEIIOT

TeMIeparypbl (PUKCUPOBAHHOW Macchl, B KOTOPYIO OIYIIEH HarpeTblii IMIMHID;

2.15
HarpeThiM LWIMHAPOM, IIOCJIE ONyCKaHWs €ro B BOJY KOMHATHOM TeMIIEpaTypbl; OT
YAEIbHOU TEIJIOTHI IUIaBIeHU JbJa. MccienoBanue M3MEHEHUs TEMIIEPATYPhl BOBI I
TEI1I000MEHa NP CMELIMBAaHUM XOJIOIHOM U ropsiuel BOAbI; IpoLecca UCIIapEHUsI

516 Qusuueckue A61eHUsA 6 Npupooe: NOBEPXHOCTHOE HATSIKEHUE U KAIWJUIPHBIE SIBJICHUS
n3nydyenue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opr3bl; 00pa30BaHUE POCHI, TyME
Texnuueckue ycmpoucmea: KalWUIAPbI, IPUMEPbl HCIOJIb30BaHUS KpPUCTAILIOB,

2.17 TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIIJIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, 1apOBa
CropaHus

3 DJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 OnexTpusanus Tei. /[Ba Buna dJIEeKTPUUECKUX 3apsiioB

3.2 BsaumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

14 Onektpuueckoe mnoisie. Hanpspk€HHOCTH 3nexTpuueckoro mnousd. [IpuHiun cynepno
KayeCTBEHHOM YPOBHE)

3 Hocurenn nsiekTpudeckux 3apsanoB. JleHCTBHUE IJIEKTPUYECKOTO IO Ha DIIEKTP
JUDIIEKTPUKH
[TocTosiHHBIM 3nekTpuyeckuit Tok. JleicTBus anekTpuyeckoro Toka. Cumna Toka. Hamps
I=q/t, U= A/

3.6 4 1
DJEeKTpUYECKOE CONPOTUBIIEHUE. Y AETBbHOE 3JIEKTPUIECKOE CONPOTUBIICHHE:!

3.7 R =pl/S

3.8

3akoH Oma ans ydyactka snekrpuyeckoit nenu: [ = U/R




[TocnenoBarenbHOE COCTMHEHHUE TIPOBOHUKOB:

1,=1,. U=U,+U,. R=R, +R,

3.9 [TapannenbHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COIMPOTHBIICHUSI:
U=UsI=I+I;R=2.
2 2 B
Cwmenranabie COeIMHEHUS! TPOBOIHUKOB
3.10 Pabota u MmoiHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jxxoynsa — Jlenma:
3.11 O= 12 ‘R-t
3.12 OnbiT OpcTeaa. MarHuTHOE MoJie TPsIMOro IPOBOJHUKA C TOKOM. JIMHMY MarHUTHOM ¥
3.13 MarsnuTHoO€ 1noJje NOCTOSHHOIO MaruuTa. B3anmoielicTBre NOCTOSSHHBIX MAarHUTOB
3.14 JleficTBre MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnebitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenna
Ipaxmuuyeckue pabomul
N3mepenne 37eKTpUYecKOro COMPOTUBIIEHUS PE3UCTOPA; MOIITHOCTH AJIEKTPHUIECKOTO 1
HccnenoBanune 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOP!
3.16 KOHIIaX TPOBOJIHMKA; 3aBUCHUMOCTUA COMPOTUBIICHUS] OT JJIMHBI MPOBOJHHUKA, ILIOIL

YACIBbHOTO COIIPOTUBJICHU.
HpOBepKa npasujia JJId SJICKTPUUCCKOTI0 HAMPSIKCHHUA IIPU IMOCICA0BATCIBHOM COCIU

CHJIBI DJICKTPHUYCCKOI'0 TOKA NpU MapaJuICIIbHOM COCAUHCHUHU ITPOBOJHUKOB (pC3I/ICTOpl




Duszuyeckue A61eHUs 8 npupode: SJICKTPHUYCCKUEC SABJICHHUS B aTMOC(bepe, SJICKTPHUYECCT

3.17
nojie 3emiu, apei¢ MOII0COB, pOJIb MATHUTHOTO IOJIS AJIS )KU3HU Ha 3eMJIe, TIOJSPHOC
Texnuueckue ycmpoucmea: 53IEKTPOCKOIN, aMIEpMEeTp, BOJBTMETP, peocTaT, C
3.18 AIIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeNbHbIE 3IEKTPONPUOOpPHI (IIPUMEpHI),
3JIEKTPOMArHUT, EKTPOABUraTeb IIOCTOSHHOIO TOKA, FEHEPATOpP MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJIHBL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mopenb ceta. IIpsMonuHeiiHoe pacripocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus ceera
3.24 Jlunza. Xop nydeit B munze. okycHoe pacctosiHue TUH3bL. ONTHYECKast CUila JTMH3HI: |
3.25 I'na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
IIpaxmuueckue pabomoi
M3mepeHue ONTHYECKOM cuibl cOOMparoield JHH3BI; (POKYCHOTO PACCTOSIHUS Ci
paBEHCTBa pa3MepPOB MpeAMETa U U300pakeHus, KOT1a MpeIMEeT PaclookKeH B JBOMHOM
3.26 | crekina.
HccnenoBanue cBoilcTBa M300pa)KeHHs, MOJYYEHHOTO C IMOMOIIbI0 COOHMPAIOLIE
pacCTOSHUS JBYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEJIOMIICHHs] CBETOBOTO Jy4a OT
— CTEKJIO»
397 Quzuueckue aenrenus 6 npupoode: 3atMenus Connua u JIyHbl, BeTa Tej, ONTHYECKHE
pedpakmus, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04KH, IEpUCKoI, (poToanmapar, ONTUIECKHUE CBETOBOJIBI

KBAHTOBGIE ABJIEHUSA




4.1

PagnoaktuBHOCTH. Anb(da-, 6eta-, ramma-uznydenus. Peakimu anbda-u Oera-pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapuas Mozenb aroma

4.3 CoctaB aroMHOTr0 sifjpa. M3otornbl

4.4 [lepuon nmonypacnaaa aTOMHBIX siIEp

4.5 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI

46 Qusuueckue A61eHUA 8 NPpUpoOe. eCTECTBEHHBIN paaHMOaKTUBHBINA (POH, KOCMHUYECKHE
IIPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX U3JyYEHUN Ha OPraHNU3M YEJIOBEKS

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIbHBIN JO3UMETP, Kamepa Buiibc




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i knacce: 0a30BbIN YpOBEHB: yueOHHUK, 7 kiacc/ [lepoeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHHK, 8 kiacc/ [leppimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 9 kinacc/ [lepobimkun U. M.,
['ytauk E. M., VBanoB A. ., [TerpoBa M. A., AkiimoHnepHoe OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [lepoimkun .M.,
NBanoB A.N., AkuronepHoe obmiectBo «M3narensctBo «IIpocBenienue

» Gusuka: 8-t kmacc: 6a30BbIM ypoBEeHB: yueOHUK, 8 kinacc/ [lepoimkun U. M.,
NBanoB A. U., AxunonepHoe oo6mectBo «M3narensctBo «IIpocsemieHue»

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 9 kiacc/ [lepoimkun U. M.,
['ytauk E. M., BanoB A. U., [TerpoBa M. A., AKIinoHepHOE OOIIECTBO

«M3parensctBO «IIpocBenieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1. https://m.edsoo.ru
2. https://static.edsoo.ru/projects/case/2024/000/phys/1/index.html

3. https://static.edsoo.ru/projects/case/2024/000/phys/2/index.html
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