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MHNOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TOJIO)KCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (penepanbHOil paboueld mporpaMMbl BOCIUTaHUS U
Konuenuuu npenoxaBanus yueoHoro npeamMera «DOusukay.

[Iporpamma 10 (u3MKe Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TIOJIOKCHHWM M TpPeOOBaHMIA K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yueTom ¢eaepaibHON pabouei mporpaMMbl BOCIIUTaHUS U
KOHIICTIMH MpernoaBanus yueOHoro npeamera «Dusukay.

Copnepxanue mporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOM TIpaMOTHOCTH OOYYaIOIMXCSI W OPraHu3aluio HU3y4YeHUs
¢u3NKN Ha AESITETBHOCTHOW OCHOBE. B mporpamMme mo ¢u3uWKe yIUTHIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpenmera B peanusanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyUeHHUs], a TAaKKe
MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111er0 00pa3oBaHMUsl.

[Iporpamma o u3uke ycTaHaBIMBAET paclpeeseHue y4eOHOro MaTepuana
o rogam oOydeHwus (10 KjlaccaM), TpejjiaraeT NMpUMEpHYI0 TOCIIeI0BATEIHHOCTD
U3y4YeHUs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCpKAHHS U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJUYECKON
MIOMOIIY YUHUTEIIIO B CO3/IaHUM pab0oyeil mporpaMMbl 10 y4eOHOMY MPEAMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYYHBIX YUeOHBIX
PEeIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHUEH, Ouosioruei, acTpoHoMuer u Quznueckoi
reorpadgueld, BHOCHUT BKJaJd B ©CTECTBCHHOHAyYHYI) KapTHHY MHUDa,
IpeloCTaBiIsieT HamOoJjiee SCHble O00pa3ibl NPUMEHEHHS HAyYHOTO METOojIa
MO3HAHUSA, TO €CTh CIIOC00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 riaaBHBIX 3a7a4 (PU3MUECKOro OoOpa3oBaHUsA B CTPYKType OOIIero
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE TIPENAINOiaraeT OBJAJCHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SBIICHUS,

e OIIEHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEAOBAHNUS;



HHTCPIPCTUPOBATL MAdAHHBIC MW HCIIOJb30BATh HAYYHBIC AO0OKA3aTCIbCTBA
JJISL TIOJTYYCHUS BBIBOJIOBY.

[lenn wusyueHuss (PU3NKA Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
OmpeseNieHbl B KOHIICTIIIMM TPEnojaBaHus ydeOHoro mnpenmera «Duszmka» B
oOpa3zoBarenbHbIX oOpraHusanusx Poccuiickoii ®Deaepanuu, pean3yrOIINX
OCHOBHBIE 00111€00pa30BaTENbHbBIE TPOIPAMMBI.

Lenu uzyuenus Gpusuku:

NpUOOpETeHHE WHTEpeca M CTPEMIJICHUS OOy4Yaroluxcs K HaydyHOMY
U3YUYEHUIO TPHUPOJIbI, PA3BUTHUE HUX MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEICTABICHU O HAYYHOM METOJIE MTO3HAaHUS U (OpMUpPOBaHHE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa HU3YYCHHS
OCHOB CTPOCHHSI MaTepUu U (PyHTaMEHTATLHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUEe MPEJACTABICHUN O poJin (PUBMKU JUIsl PAa3BUTHUS APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHUI;

pa3BUTHE  TMPEACTABICHHM O  BO3MOXHBIX  cdepax  Oynyuieit
poheCCHOHAIBHON JIEITEIIPHOCTH, CBSA3aHHON ¢ (DM3MKOM, IOATOTOBKA K
JanbHeeMy 00y4eH!IO B 3TOM HalpaBIICHUU.

JlocTikeHne JTHX Iefied MporpaMMbl MO (PU3MKEe HAa YPOBHE OCHOBHOTO
oO1mrero o0pazoBaHus 00ECeYMBACTCS PEIICHUEM CIICYIONTUX 3a1au:

NpHOOpPETCHHE 3HAHWMA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYCCKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

NpHOOpETeHHE YMEHUN OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
UCII0JIb30BAaHUEM TMOJIyYEHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHINMX pacyeTHBIX 3adad ¢
HCITOJIb30BAaHUEM buzrIecKux MOJIETIeH, TBOPYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaAOII01aTh TPUPOAHBIC SIBJICHUS U BBITIOJIHSTH OMBITHI,
nabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIE HCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MH(pOpMaLME (PU3HUUECKOTO COJACpPKAHMUS,
BKJTFOYasi UHPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (PU3HUKH, aHATIN3 U
KPUTHUYECKOE OlICHUBaHUE NHGOPMAIIHH;

3HAKOMCTBO €O chepaMu NMpoPecCUOHAIBHON JIeATeTbHOCTH, CBA3aHHBIMU
C (U3NKOW, ¥ COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (HPU3UIECKON HAYKH.



OO611ee unciIo YacoB, PEKOMEHJOBAaHHBIX JIJIsl M3y4eHHs] (GU3UKHU HAa 0a30BOM
ypoBHe — 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B Hejen0), B 8 kiacce — 68
yacoB (2 uvaca B Hemeno), B 9 kmacce — 102 waca (3 waca B Hemenmo).

[Ipennaraemslii B mporpamMmMe no ¢Gpu3Mke nepedeHb JadopaTOpHbIX padoT U
OMBITOB SIBJISIETCS PEKOMEHIaTEIbHBIM, YUHUTENb JEJaeT BHIOOp MPHU MPOBEACHUU
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi, CUCcKa SKCIEPUMEHTAJIbHBIX 3a/JaHMM, MpeIaraéMbIX B paMKax
OCHOBHOT'O rOCYJapCTBEHHOr'0 3K3aMeHa 1o (U3HKeE.

YyebHoe o00opyaOBaHHME: AaCTPOHOMHYECKAs JEMOHCTPAIIMOHHAS MOJIEIh
(Comuue-3emns-Jlyna), Opomerp-aHepousa, OJOK NHUTaHUS PETYIUPYEMBIA, BeO-
KaMepa Ha MOJBM)KHOM LITaTUBE, BEAEPKO Apxumezaa, BUAEOKaMmepa Juisl paboThl C
ONTHUYECKUMH NMPUOOpPaMHU, T€HEPATOP 3BYKOBOM, TUTPOMETP (IICUXPOMETP), II100YC
3BE3JHOr0 Heba ¢ MOACBETKOW, riolyc 3emun ¢u3nueckuil, riodyc JIyHbl c
MOJACBETKOM, Tno0yc Mapca ¢ TNOACBETKOM, JUHAMOMETP JAEMOHCTPAIlMOHHBIN,
JIOKyMEHT-Kamepa, JIoCKa MpoOKoBasi, WJIM JOCKa MarHUTHO-MapKepHas, WIn
MarHUTHO-MapKepHas  IUIEHKa Ha  CTEHY, KaJlopuMeTp ¢  Habopom
KaJJOpUMETPUUYECKUX TeJl, KOMIIAC, KOMIUIEKT TMOPTPETOB i O(OpMIIECHUS
KaOWHeTa, KOMIUIEKT MOCYAbl JEMOHCTPAIIMOHHOM C IPUHAITICKHOCTSIMH, KOMIUIEKT
MPOBOJIOB, JTaOOPAaHTCKUN CTOJ, MAarHUT JOyrooOpa3HbIi, MarHuUT IMOJIOCOBOM
JEMOHCTPALIMOHHBII, MAarHUTHBIE CTPEJIKK Ha MOJCTAaBKaX, MAHOMETP >KHIKOCTHON
JIEMOHCTPAIIMOHHBINA, MalIuHa 3JeKTpodopHasi, MasTHHUK MakcBelia, MHUKPOCKOI
JEMOHCTPALIMOHHBII, MOJENN PaKET-HOCUTENEH, MOJENb BHYTPEHHErO CTPOEHUS
3eMJId, MOJIeJIb HEOEeCHOU c(epbl, HAOOP JEMOHCTPALIMOHHBIN BOJHOBBIX SIBICHUH,
HAa0Op JEMOHCTPAMOHHBIA IO JWHAMHMKE BpallaTEbHOTO ABWXKEHUS, HAOOp
JEMOHCTPALIMOHHBI 0 MarHUTHOMY TIOJII0O  KOJIBLIEBBIX ~ TOKOB, HaOoOp
JEMOHCTPALIMOHHBIN M0 MEXaHWYECKUM KOJIeOaHHUsIM, HA0Op J1€MOHCTPAIIMOHHBIN
0 MEXaHWYECKUM SIBIICHUSM, HA0Op MJisi JEMOHCTpAILMU JJIEKTPUUYECKHUX TOJIEH,
HA0Op MAakKeTOB IUIAHET 3€MHOM TIpYIIbl, HA00p CHEKTPaJbHBIX TPYOOK C
MCTOYHUKOM THTAaHMS, HAacoC BaKyyMHbIi KOMOBCKOro, mnajoyka CTEKJIsSIHHas,
najoyka 300HUTOBAsA, MEPCOHAIBHBIM KOMIBIOTEp C mnepudepued Win HOyTOYK
(JIMLIEH3MOHHOE MPOTPaMMHOE oOecTieueHre, 00pa3oBaTeIbHbIM KOHTEHT U CHCTEMa
3alUTBl OT BPEAOHOCHON HH(OpManUK) JTUO0 NEPCOHATBHBIM KOMIIBIOTEP C
nepudepreil Wi  HOYTOYK (JIMIIEH3MOHHOE IMporpaMMHOEe  oOecleueHue,
o0Opa3oBaTeabHbIi KOHTEHT M CHCTEMa 3allUThl OT BPEIOHOCHOM HH(popMaiuwy,
nmporpaMmHoe obecrneueHue s U(poBO  JmabopaTopur €  BO3MOKHOCTBHIO
OHJIaliH-OTIpoca), mpubop JIeHIa, mpuHTEp, phlYar IEMOHCTPAIIMOHHBINA, CETEBOM
¢buneTp, cucrema (yCTpONCTBO) JJisl 3aTE€MHEHUSI OKOH (B Cilydyae OTCYTCTBUSI B
MPOCKTHOM  JIOKYMEHTAIlMK), COCYIbl COOOIAIOIIUecs, CTakaH OTJIMBHOMU
JIEMOHCTPALIMOHHBINA, CTOJ JIa0OpPaTOPHBIA JEMOHCTPALIMOHHBIA C HaJICTPONKOM,
CTONl  Ja0OpAaTOPHBIA  JEMOHCTPALIMOHHBIA C  3JEKTPUYECKUMH  PO3ETKAMH,
aBTOMaTaMu aBapUITHOTO OTKJIIOUEHHUS TOKa, CTOJ JIaOOpaTOPHBIA MOEUHBIH, CTON
YUYCHUUYECKUH, PpEryJMpyeMblii 1O BBICOTE, SJIEKTPUPUIIMPOBAHHBIA  (CTOJ
YUYEHHUYECKHI, HE PETYJIUPYEMBIi MO0 BHICOTE B COOTBETCTBUHM C POCTOBOM I'PYIINOH,
NEKTPUPUIIUPOBAHHBIA) (B ClAydae OTCYTCTBUSL  MOTOJIOYHOM  CHUCTEMBI
AIIEKTPOCHAOKEHMsI), CTyd  JabOpaTOpHBIM, CyJaTaH  3JIEKTPOCTAaTHUYECKUH,



CYLUIWJbHAs TAaHEAb I TMOCYJIbl, TEPMOMETpP JaOOpPaTOpPHBIN, QUIBTP IS
HAOJIIOZICHUS COJIHIIA, IIap MacKais, mKad A XpaHEHUs MOCYy/Abl UK MPUOOPOB,
IITATUB  JEMOHCTPALMOHHBIM,  INTATUBBI  WU3OJIMPYIOIIUE,  DJIEKTPOMArHUT

pa3OopHBIi.



COAEPXAHUE OBYYEHUSA

7 KJIIACC
Du3uKa 1 e€ poJib B IO3HAHUM OKPY/KAIOIIEro MUpa.

®usnka — Hayka o mnpupone. fBiaeHus npuponbl. OUINYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BelWyuH. PuUznyUecKue
npuoopsl. [lorpemHocts n3Mepennii MexayHapoaHas cucTeMa euHuL.

Kak ¢usuka u [pyrue ecTeCTBEHHblE HAayKH M3y4yaloT MPHUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HAOJIOJIEHUE, TMOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBU)KEHHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NYEeCKuX SBJICHHUI C TOMOIIbIO MOEIEN

Jemoncmpauuu.

1. MexaHnuyeckue, TEIUIOBBbIC, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSL.

2. ®usnueckue npruOOPHI U MPOLETYpa NPAMBIX U3MEPEHHU aHAIOTOBBIM U
UG POBEIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimol.

1. Omnpezenenue 1EHBI ASICHUS MIKAIbI K3MEPUTEIHLHOTO prUbopa.

2. N3mepeHue pacCTOSHUM.

3. H3mepenue o0bEMa KUJIKOCTH U TBEPIOTO TENA.

4. OnpeneneHue pasMepoB MaJbIX TEL.

5. M3mepenue TeMmeparypbl IpU HOMOIIM >KHUAKOCTHOTO TEPMOMETpa U
JaTYMKA TEMIIEpaTypBhl.

6. IIpoBeneHue uccnenoBaHus IO MPOBEPKE T'MIIOTE3BI: NAIBHOCTH IONETA
IapuKa, MyIIEHHOr0 TOPU30HTAIbHO, TeM OOJible, 4eM OOJIbllIEe BHICOTA
yCKa.

IlepBoHaya/ibHBbIE CBeICHUS 0 CTPOCHNH BellleCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pasmepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmwxkenne yactun BemecTBa. CBfA3b CKOPOCTHM JABWIKEHHS YACTHL C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpucTaymmyeckux) Tesl. B3auMoCBA3bp MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueMm. OcoObeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmionenune OpoOyHOBCKOTO JIBUKECHHUS.

2. HaGmonenue nuddysum.



3. HaGmronenne  siBneHUW,  OOBACHSIONIMXCSA MPUTSDKCHUEM WU
OTTAJKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimol.

1. OueHka JuamMeTpa aToMa METOJAOM psiioB  (C  MCIOJIb30BaHUEM

¢dortorpaduii).

2. OmbITHI IO HAOIIOJIEHUIO TEMIIOBOTO PACIIMPEHHUS Ta30B.

3. OmnbITHI IO 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSKEHUSI.

JIBUKeHMEe U B3aMMO/IeCTBHE TeJl.

Mexanuyeckoe NBUKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKECHHUE.
Cxopoctb. CpenHsAsi CKOPOCTh HNPU HEPABHOMEPHOM ABHKEHHHU. Pacuer myTu u
BPEMEHU JIBUKCHMUSL.

SIBnenue wHepuu. 3aKOH MHEpUUHU. B3anmoaeicTBUE TeNl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHUIIC
o0beMa BellecTBa.

Cuita Kak XapakTepuCTHUKa B3auMoAeucTBHs Tesl. Cuila yrmpyrocTd M 3aKoH
I'yka. M3mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBICHHE TATOTEHUS U CUia
TskecTH. Criia TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX [0 OJHOW IpsAMoM. PaBHoxencTByromas cwi. Cwia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

HabGmrogenne MexaHn4ecKoro ABM>KEHUS Tea.
N3mepenune CKOpoCTH MPSAMOIMHEUHOTO JABUKEHHUS.
HabnroneHue sBiaeHUs HHEPITUH.

CpaBHEHUE Macc 0 B3aUMOJIEVCTBUIO TEI.
CnoxeHue cuil, HapaBJIEHHBIX 110 OJHOU MPSMOIA.

Jlabopamopnuie pabomot u onvimul.

1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapUKa B )KUIKOCTH,
MOJICIIN AJIEKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmnpepeneHue CpelHEN CKOPOCTH CKOJBKEHMs OpycKa WM IIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.

1
2
3
4. HabnroneHue n3MEHEeHHsI CKOPOCTH MTPH B3aUMOACHCTBUM TEJ.
5
6

3. OnpeneneHue MIOTHOCTH TBEPJIOTO Tea.
OMnBITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (jedopmariin)
NPy XUHBI OT MPUIIOAKECHHOMN CHUJIBI.
5. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBXKECHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBjieHne TBEPAbIX TeJl, KUIKOCTEH U ra3os.



Hasnenue. CriocoObl YMEHbUICHHS U YBEJIMUYCHUS JaBiieHus. JlaBieHue rasa.
3aBHCUMOCTh JaBJIeHHA raza OT oObema, TemmepaTypsl. [lepemaua mnaBneHus
TBEPJbIMU TEJIAMH, XUJAKOCTSIMU U razaMu. 3akoH Ilackans. IlHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JAaBJICHUS JKUJIKOCTA OT TIyOWHBL. ['mapocraTmyeckuid
napajaokc. Coobmaroniuecs: cocyasl. ['uapaBnnyeckue MeXaHu3MBbl.

AtMmocdepa 3emnn u atmocdepHoe naBieHHe. [IpUUHHBI CylIECTBOBAHHUS
BO3AyIIHONM o0onouku 3emnu. OmnbiT Toppuuennu. M3mepenue armochepHOTO
JaBieHusl. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHns aTMOC(EpPHOTo TABJICHHUS.

JelicTBUe KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPBHIL.

[lepenaya naBieHUs )KUAKOCTHIO U Ta30M.

CooOmatomuecs CoCy/Ibl.

['mppaBnuueckunii mpecc.

[IposiBnenue aeiicTBUSA aTMOCPEPHOTO AABJICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu
TeNa U IJIOTHOCTU KUAKOCTH.
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PaBeHCTBO BBITAIKUBAIOLIEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.
VYciioBue m1aBaHus TEN: MJIABAHUE WIM NOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopnuie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMA MOTPYKEHHON B
KUJIKOCTh YacTH TeJIa.

2. OmnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH Ha  TeJjo,
MOrPY>KEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, ICUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JNEHUCTBYIOIIIEH Ha TeJIO B JKUJIKOCTH, OT O0BEMA TOrpyXEHHOU B
YKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIpEeJICIIEHUE €€ TPY30NIOABEMHOCTH.

Pa0doTa 1 MOIIHOCTb. JHEpPrus.

Mexanunueckas pabora. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HaKJIOHHAas ILJIOCKOCTh. I[IpaBuio

paBHOBecusi phluara. [IpuMeHeHue TMpaBWiia pPaBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuio» MexaHuku. KoadduimeHnt monesnoro nedctBus (manee —
KITH) npocteix Mmexanu3moB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass dHeprusi. KuHeTnueckas W TNOTEHIMANIbHAs SHEPrUs.
[IpeBpaiiieHrie OHOTO BHIa MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. OmnpeneneHre padOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBXKECHUU Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCloOBHI paBHOBECHUS pbluara.

3. N3mepenue KII/] HaKIIOHHOM TJIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHECHUSI MEXAaHUYECKON SHEPTUH.

8 KJIACC

TensioBbie sIBJICHUS.

OCHOBHBIE TOJIOXKEHUS MOJEKYISIPHO-KMHETUUYECKOM TEOpUU CTPOEHUS
BemecTBa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OMNBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mogenu TBEPIOTO, XUAKOTO U Tra3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnueckue u amopdubie Tena. OO0bsICHEHHE CBOMCTB ra3oB, >KMJIKOCTEH U
TBEPIABIX TEI HAa OCHOBE IOJOKEHUM MOJIEKYJSIPHO-KUHETUYECKOM TEOPHH.
CmaunBaHMeE U KalWUISIPHBIE SIBJICHUS. TEIIOBOE pacIIMPEHNE U CKATHE.

Temneparypa. Cs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
Teruionepeaaya " COBEPILECHUE paboThI. Bunbl TEIIONEepEauHn:
TEIJIONPOBOHOCTh, KOHBEKIUS, U3JIyUYCHHE.

KonudecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BELIECTBA. TeEMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TemjoBoro Oamanca. IlmaBnenue w
OTBEPJICBAHME KPUCTAJUIMYECKUX BELIECTB. YJEJbHAs1 TEIUIOTa ILJIABJICHUS.
[TapoobpazoBanue u kouaeHcauus. Mcnapenue. Kumnenue. YnuenbHas Ttemsora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(EPHOro
JIABJICHHUS.

BrnaxxHocTh Bo3ayXa.

OHeprus TOIUIMBA. Y IelbHAs TEIUIOTa CTOPAHUSL.

[Ipunuuner paGotel TemnoBbix aurarened KIIJ TemmoBoro asurarens.
TennoBple IBUTAaTENN U 3aIMTa OKPYIKAIOIIEH CPEIbI.

3aKOH COXPAaHEHHUs U MPEBPALEHUS SJHEPTUU B TEIIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABUKECHHS.
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10.
11.
12.
13.

Hab6monenne mudys3un.

HaOmronenue spieHui cMauyuBaHUs M KalTWJIJISIPHBIX SBJICHUM.
Hab0mro1eHre TermoBoro paciimpeHus Tel.

N3MeHeHune naBiieHUs ra3a Mpu W3MEHEHHH 00bhEMa M HArpeBaHUU WIIH
OXJIAXKJICHUM.

IIpaBuna usmMepeHus: TEMIIEPATypPhI.

Bunbr Teruionepeaumn.

OxJ1a)KIeHUE NMPU COBEPLLIEHUN PAOOTBHI.

HarpeBanue ripu coBepiiieHur paboThl BHEITHUMHU CUJIAMHU.
CpaBHeHUE TEIITOEMKOCTEN PA3IMYHBIX BEIIECTB.
HaOmronenne xurenus.

HaGnronenune mocTostHCTBA TEMIIEPATyPhI TPU TUTABJICHUH.
Mojaenu TEMI0BBLIX ABUTaTEIICH.

Jlabopamophuie padomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI 110 OOHAPYKEHUIO ICUCTBHUS CHUJI MOJICKYJISPHOTO MPUTSKEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIH caxapa.
OnbITHl 110 HAOJIOAEHUIO TEIUIOBOIO PACHIMPEHUs T'a30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue naBJIeHNUS BO3AyXa B OAJUTOHE MITPHIIA.

OnbIThl, NE€MOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHHS BO3JyXa OT €ro
00b€Ma M HarpeBaHUs WK OXJIAXKICHHUS.

IIpoBepka rumore3sl IMHEHHON 3aBUCUMOCTH JITMHBI CTOJIONKA KHIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmonenne w3MeHEHHs BHYTPEHHEW OHEPrUM Tela B pe3yJbTaTe
Terionepeaadyu U paboThl BHEITHUX CHUJI.

HccnenoBanne sBiICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOJIHOW U
ropsiuYeu BOIBI.

OnpeneneHde  KOJMWYECTBAa  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpHU
TEMJI000MEHE C HArPEThIM METAUTUYECKUM HUIIUH]IPOM.

Onpenenenue y1eIbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca ucnapeHus.

OnpeneseHne OTHOCUTEIBHOM BIaXXHOCTH BO3AyXa.

Onpenenenue y1eIbHOM TEIIOTHI IUIABIEHUS JIbJIA.

JJIeKTPpU4YeCKHe U MATHUTHbBIE SIBJICHUS.

OnekTtpuzauust Tel. J[Ba poaa dIeKTpUuUecKuX 3apsiaoB. BzaummopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aWMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3apsAJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

Onektpuueckoe mnosie. Hanpsok€HHOCTh anexkTpudeckoro motis. [IpuHuumn
CYyHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTApHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenue aroma. IIpoBoJHMKM U JUAJEKTPUKUA. 3AaKOH  COXPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HNctounnku mocTossHHOrO TOKa. JIeMCTBUS 2JIEKTPUYECKOTO TOKa (TEIUIoBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs uenb. Cwia  TOKa.  DJNEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBeHHE TPOBOJIHUKA. YAEIbHOE COMPOTHBIICHHE BerlecTBa. 3akoH Oma
s ydactka uenu. llociienoBarenbHOe W HapajUiebHOE — COEIUHEHHE
IIPOBOJIHUKOB.

Pabota u MONIIHOCTH JJEKTpUYeCcKoro Toka. 3akoH Jhxoyns—Jlenua.
DneKTpUYeCcKre U U MOTPEOUTEIN MEKTPUIECKON Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE =~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oje 3eMIIM U €ro 3HaY€HUe JUIs )KU3HHU Ha 3eMIle.
OneiT  Opcrena. MarautHoe moJie  3JIEKTpudyeckoro Toka. I[IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJIs HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUraTellb IMOCTOSSHHOTO TOKa. lcronb3oBaHUE >JE€KTpOJBUTaTelie B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBiaeHUe 3JIEKTPOMAarHUTHOM MHAYKUuuU. [TpaBuno Jlenna.
DIIEKTPOreHepaTop. CnocoObl NOJIYYEHHUS JIEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpauuu.

DnekTpu3auus Tel.
JIBa pona 3eKTpUYECKUX 3aPsI0B U B3aUMOACHCTBUE 3apSAKECHHBIX TET.
Y CTpOMCTBO U IEVCTBUE INEKTPOCKOTIIA.
DneKTpocTaTuuecKas UHIYKIHS.
3aKOH COXpaHEHHUS DJIEKTPUUECKUX 3apSAI0B.
[IpOBOITHUKH U TUDTEKTPUKHU.
MoaenvpoBaHue CUIIOBBIX JIMHUAN 3JIEKTPUUYECKOTO OIS,
M cToYHMKH TOCTOSHHOTO TOKA.
JIeCTBHS SJIEKTPUUECKOTO TOKA.
. DIEKTPUYECKHI TOK B )KUIKOCTH.
. ['a30BbIl pa3ps.
. I3mepenue cuiibl TOKa aMIepMeETPOM.
. U3MepeHne 31eKTPUYECKOTO HAMPSKEHUSI BOJIBTMETPOM.
. Peocrar u Marazus conpoTHUBIICHUHN.
. BzaumoieiicTBrE MOCTOSTHHBIX MAarHUTOB.
. MozenrpoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS ITOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnsIT IpcTena.

MarauTHoe 1oJjie TOKa. DJIEKTPOMAarHur.

JlelicTBHE MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.

DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue siIBICHUS 3JIEKTPOMATHUTHOM UHTYKIIUH.

OnbiThl Dapaes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOAEHUIO AJIEKTPU3ALMH  Te HHAYKIHEHW W TpH
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBHSL 3JEKTPUYECKOrO IOJII HA MPOBOJHUKH H
TUDIIEKTPUKU.

CoOopxka u npoBepka paboThI IEKTPUIECKOMN IEMH TOCTOSTHHOTO TOKa.
W3mepenue u peryJmpoBaHuE CUIIBI TOKA.

N3mepeHnue u peryampoBaHue HaIllpsKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JE€MOHCTPUPYIOIIHE 3aBHCUMOCTh AIIEKTPUUECKOTO
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JJIMHBI, IUIOWAAN IOMEPEYHOTrO
CEYEHMs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSOHKEHUH MpPU  TOCIEI0BATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBmiia JUisi CWJIbl TOKAa IPU NapajuleIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI JIEKTPUYECKOTO TOKA, HIAYIIET0 Yepe3 pE3UCTOP.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOIO  TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, WIYIIETO YEpe3 JaMIIOUKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue K11/ narpeBatesi.

HccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.
W3ydyeHne MarHuTHOrO IMOJS  IOCTOSHHBIX ~ MAarHUTOB MPH  HX
00BEIMHEHUY U pa3/ICJICHUN.

HccnenoBanne NelCTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  CWJBI  B3aUMOJECHCTBHS
KaTyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpPaBJICHUS TOKa B
KaTylIKe.

18. MI3yueHune 1elcTBUS MAarHUTHOT'O 1I0JISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydyeHue paboThl AIEKTPOABUTATENSL.

20. U3mepenue KI1/I a5exkTpoaBUTraTeibHOM yCTaHOBKH.

21. OnbITBI IO UCCIENOBAHUIO SIBJIICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HA4Y€HUS M HAIPABICHUS HMHAYKLIHUOHHOIO
TOKA.

9 KJIACC

Mexanu4yecKkue siBJICHUS.

Mexannueckoe JaBmkeHue. MarepuanbHas Touka. CucremMa oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUSI. PaBHOMEpPHOE MNPSIMOJIMHENHOE
nBrxeHue. HepaBHomepHoe npsMonuHeiiHoe aABuxkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe naBkeHue. (CBoOoaHOE
nanenue. OneITe! [ amunest.

PaBHOMepHOE nBHKEHHE N0 OKpy»KHOcTU. Ilepuoa u yactora oOpamieHHs.
JIuHeitHas u yriioBas CKOpoCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akon Hetotona. Bropoii 3akon HeroTtona. Tperuit 3akon HeroToHa.
[IprHIMT CyTIEpIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHUS, ChUla
TPEHHUS TTOKOsI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHMS. YCKOpPEHHE CBOOOJIHOTO
nagenus. JIBwxenne ruiaHetr BOKpyr CousHma. IlepBasg xocMmueckas CKOPOCT.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHOM TOuku. AOCONIOTHO TBEpIOE Teino. PaBHOBecue
TBEPAOIO TEJA C 3aKPETUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. MI3Menenne umirynbca. UMimyabe cuiibl. 3aKOH COXpaHEHUSs
nMnyibca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTh. PaboTa Ccui TSXKECTH, YIPYrOCTH,
TpeHus. CBsi3b d3HEPrUM U paboThl. [loTeHIManbHas SHEPrusl Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas SHEprus CKaTtou NnpykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIHUH.

Jlemoncmpayuu.

1. HabnroneHue MexaHMYeCcKOro IBMXKEHHS Tejla OTHOCUTENBHO Pa3HbIX TeJ

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

CpaBHeHUE MyTel W TPAEKTOpUW NBUKEHUS OJIHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI IPSAMOJIMHENHOTO IBUKCHUS.
HccnenoBanne Mpu3HaAKOB PaBHOYCKOPEHHOTO ABUKECHUS.

HabGnronenue 1BU>KeHUS Teja 10 OKPYKHOCTH.

HabGnronenne MexaHn4eCKHX SIBJIEHUH, POUCXOJAIINX B CUCTEME OTCUETA
«Temexka» 1npu e€ pPaBHOMEPHOM U  YCKOPEHHOM  JBWKEHUU
OTHOCUTEJIHHO KaOMHETa (PU3HUKHU.

3aBUCUMOCTb YCKOPEHMS T€jJa OT MACChl Tejla U JACHCTBYIOLIEH HA HETO
CUJIBL.

HabGmronenue paBeHCcTBa CUJT IPU B3aUMOJICHCTBUH TEIL.

M3meHeHue Beca Tena pyu yCKOPEHHOM JABUKCHUU.

IIepenaua ummynsca pu B3aUMOACHCTBUH TEN.

[IpeoOpa3zoBaHus SHEPTUU IPU B3aUMOICHCTBUH TEI.

CoxpaHeHHEe UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHne UMITyJIbca IMPU A0COIIOTHO YIPYTOM B3aUMOJEHCTBUM.
HaGnronenue peakTUBHOTO JBUKEHHUSL.

CoxpaHeHne MEeXaHMYEeCKOW SHEPTUU TTPU CBOOOIHOM MaJICHUH.
CoxpaHeHHE MEXaHUYECKON S3HEPIUU IPU JBKEHUU TEJA MO JEHCTBHEM
IPYKHUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KoncTpynpoBanue TpakTa Jjis pa3roHa W JaJbHEHUIIIEr0 paBHOMEPHOTO
JIBYODKEHUS IIapUKa WU TEJIECKKHU.

Onpenenenue cpeaHEl CKOPOCTH CKOJIBKEHUSI OpycKa WA JBUKECHHS
IIapyKa 1o HaKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yCKOpEHHS Tejla MPU PaBHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOM IIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaualbHOU CKOPOCTH.

IIpoBepka rHUIIOTE3BI: €CIIM IPH PABHOYCKOPEHHOM JBIDKCHHH 0e3
HaYaJIbHOM CKOPOCTH IIYyTH OTHOCSATCS Kak psj HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

Uccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJIBHOTO JIABJICHHUS.

Omnpenenenue ko3hPUIMeHTa TPEHUS CKOIBKCHUSI.

Onpenenenune )KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU TeJa
10 TOPU3OHTAIIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TpU MOABEME Tpy3a C
MCIIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIIOKOB.
11. I3yueHne 3aKOHa COXpaHEHUS SHEPTHH.
Mexannuyeckue Ko0JieOaHUs ¥ BOJIHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: MTEPUOT,
4acToTa, aMIUIUTy1a. MaremaTuyeckuil U NpyKUHHBIM MasaTHUKH. [IpeBpamieHue
SHEPrUu MpH KOJIeOaTEIbHOM IBHXKEHHH.

3aryxaomue — konebanus.  BoiHykneHHsle — konebanus.  Pe3onanc.
Mexanuueckue BoiHBI. (CBOHCTBA MeEXaHWYECKUX BOJIH. [IpogosibHble U
nonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHn4uecKue BOJIHBI B TBEPJOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. I'pomkocTh 3ByKa u BbicoTa ToHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue xonebaHui Tesl MOJA JECHCTBUEM CHJIBI TSDKECTH U CHUJIBI
YIPYTrOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTH U Ha NPY>KUHE.
Habmioienue BEIHYKICHHBIX KOIeOaHUM U pe30HaHca.
PacnipocTpaneHre npoI0JIbHBIX U IIONIEPEYHBIX BOJIH (HAa MOJEIIN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUH PE30HAHC.
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Jlabopamopnwie padbomot u onvimol.
1. OnpeneneHwe YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MAasITHUKA.
Omnpenenenue 4acTOTHI M EpUOaa KOJIeOaH MPY>KMHHOTO MasITHUKA.
HccnenoBanrie 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHU MOABEIIEHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH IEpUoAa KOJIEOAaHUN PYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH NEPHOAA KOJeOaHUM rpy3a, MOJIBEIIEHHOIO K
HUTH, OT MaccChl Ipy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoja  KoseOaHui
MPY>KUHHOTO MAasATHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHnue yckopeHusi CBOOOIHOTO MaACHUSI.
DJIEKTPOMATHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJHBI.
DIEKTPOMArHUTHOE  TOJIE.  DJEKTPOMAarHWTHbIE  BOJMHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama »3neKTpoMarHUTHBIX BOJH. Vcmonb3oBaHHe
AIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



OnekTpoMarHuTHas npupoaa csera. CkopocTb cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWICTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. W3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIIBHOTO

Tenedona.
CgBeToBbBIE SIBJICHMS.

JlyueBass  mopenp  CBeTa. HUcrounuku  cBera. [IpssmonnHeHOE
pacnpoctpanenue ceera. 3atMeHuss Connua u JIynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[IpenomiieHue cBera. 3akoH TMpeaomieHUs cBeta. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. lcrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm gydert B JsmH3e. Onruyeckas cuctema (oToarrapara,
MUKpOCKONa M Teneckona. ['ma3 kak ontuueckas cucrtema. biauzopykocTs u
JaNbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Jemoncmpauuu.

[IpsamonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyudenne n300pa>keHH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTu4eckuii CBETOBO/I.

Xon mydeli B coOuparomei JInH3e.

XO0J JIyyer B paCCEUBAIOLIEH JIMH3E.

[Tonydenne n300pa>keHUI ¢ TOMOIIIBIO JTUH3.

© o N o bk~ wDhdE

[Tpuniun nefictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Mopenb riasa.

11. PaznoxeHue 0enoro cBeTa B CIEKTP.

12. Tlosmyyenue 6e0ro cBeTa MpH CIOKEHUU CBETA PAa3HBIX 1IBETOB.
Jlabopamophuie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yTJla OTPa)KEHHsSI CBETOBOTO Jiyya OT yTJia
naJeHusl.

N3ydenne xapakTepUCTUK N300paxKeHUsl MPeIMETa B IIJIOCKOM 3€pKalie.
UccnenoBanre 3aBUCUMOCTH yTIJIa MPETOMIIEHUS CBETOBOTO JIyda OT yria
MaJIeHUs Ha TPAHUIIE «BO3LyX—CTEKIION.



[Tonydenre n300paKeHHH ¢ TTOMOIIBIO COOMPAFOIIEH JIMH3BI.
Omnpenenenue HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIbI coOMparoiei
JIUH3BIL.
OMBITHI 110 Pa3I0KEHUIO O0ETIOTO CBETA B CIIEKTP.
OnbITHl MO BOCHPUSITHIO IBETA MPEAMETOB MPHU UX HAOIIOIEHUU 4Yepes
[[BETOBbIE (PUIILTPHI.

KBanToBBbI€ siBJICHUS.

Omneitel Pesepdopna u mmanerapHas monens atoma. Mogens aroma bopa.
Ucnyckanue u norjonieHue cBera aroMoM. KBauTel. JInHeiuaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. HykinonHas Mogenb aroMHoro sapa. HW3ortombl.  PaanoakTuBHBIE
npeBpatienus. [lepros momypacmana aTOMHBIX SIIED.

SnepHbie peakiuu. 3aKOHBI COXpPaHEHHUs 3apsiJOBOIO M MAacCOBOT'O YHCEIL.
DOHeprus CBsI3M aTOMHBIX siiep. CBsA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun ConHua U 3BE3I.

SAnepHas sHepreTuka. JleMCTBUS paJUOAKTUBHBIX H3IYYEHHH Ha >KHUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CrnekTpbl U3TyYEHUS U TOTJIOMICHHUS.

2. CHexTpsl pa3uyHbIX ra30B.

3. CunekTtp Bozopoa.

4. HabGnroneHue TpekoB B kaMepe BuiibcoHa.

5. PabGota cuéruyrka HOHH3UPYIOMINX U3TYyUEHH.

6. Peructpanus uzinyyeHus NpupoIHbBIX MUHEPATIOB U MPOITYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HaGnroneHue CIOMIHBIX U JIMHEHNYAThIX CIIEKTPOB U3TYUYCHHUSL.

2. HccnepgoBaHue TPEKOB: W3MEPEHUE DHEPTHM YACTHUIIBI IO TOPMO3HOMY

myTH (10 doTorpadusim).

3. M3mepenue paanoakTUBHOTO (POHA.

IHoBTOpHUTEJIBbHO-00001IAX0 I MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINNA MOYJIb MPEJHA3HAYEH JUIsl CUCTeMaTU3alluu
U 0000IIeHHWs  TPEIMETHOTO  COJCpKaHUS HW  OMbITa  JCSATEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (Qusuke i oOyyarommxcs,
BBIOPABILIMX 3TOT YU4EOHBIN MpeaMeET.

[Ipu U3ydyeHUU JAHHOTO MOMAYJISl PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTHU, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHKEHHUE MPEIMETHBIX U
METaNnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, (opmupyercs
€CTEeCTBEHHOHAYYHAasi TPAMOTHOCTbh: OCBOCHHUE HAYyYHBIX METOJOB HMCCJIEJI0BaHUS



SBJICHUM TPHUPOABl M TEXHUKH, OBJIAJICHUE YMEHHSIMHU OOBSICHATH (PU3UUECKHE
SBJICHUS, TPUMEHSS TIOJy4YCHHBbIC 3HAHUS, pemaTh 3a7add, B TOM YHUCIE
KauyeCTBEHHBIE U KCIIEPUMEHTAIbHBIC.

[IpuHIIMTIHATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasjiesia peaan3yeTcs
32 Ccu€T TOro, 4YTo OOydJarouIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeJiaraeTcsi:

HAa OCHOBE IIOJIyYEHHBIX 3HAHWW paACIO3HAaBaTh W HAYYHO OOBSICHATH
dusnueckue sIBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HM;

MCIOJIb30BaTh HAYYHBIE METOJIbl UCCIICOBAHUSI (PU3NMUECKUX SIBICHUHN, B TOM
quCcIie JIsl MPOBEPKU FUIOTE3 U MOJyUESHHS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI Han0OJIee BAXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEP, MPAKTUIECKOTO HCIIOIH30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPTMU Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
SHEPTrUH.

Kaxmas w3 TeM JaHHOTO MOJIYJSI BKIHOYAET JKCIEPUMEHTAIbHOE
uccienoBanre 00o0Iamnero xapakrepa. Moayib 3aBepliacTcsi MPOBEACHUEM
JMATHOCTUYECKOM U OLIEHOYHOM PabOThI 32 KypC OCHOBHOTO 00111ero 00pa3oBaHMsl.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA M[POI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (pU3MKH Ha ypOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHUs HAIpaBiIEHO

Ha JOCTHMIKCHHC JIMYHOCTHBIX, MCTAIIPCIMCTHBLIX U IIPCAMCTHBIX O6paSOBaTeJIBHI>IX

pE3yJIbTATOB.

B pesynbTate uzydyeHus: Gu3nKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyaromierocss OyayT cOopMUPOBaHBI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) maTpuoOTHYeCKOTr0 BOCIIMTAHUSI:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3rUecKoil HayKH;

- ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKaaHCKOro M IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzuky;

- OCO3HaHHE BAXHOCTH MOPAJTbHO-ITHUUYECKUX MPHUHIMUIIOB B JESITEIHLHOCTH
YYEHOTO;

3) 3cTeTHYEeCKOr0 BOCIIMTAHHA:

- BOCIIPUATHE ACTETUYECKUX KAdeCTB (PU3MYECKON HAyKU: €€ rapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUSI:

- OCO3HAaHHE IIEHHOCTH (IU3MYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TE€XHOJOTWHM, BAXKHEUILEH COCTaBISIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4YHOH JIOOO3HATEIBLHOCTH, HHTEpEca K HCCIeI0BATEIbCKOM
NESATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOIHMOHAJBLHOIO
0J1aronoTyyus:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPaBWJI OE30MaCHOTO TOBEICHUS Ha
TPaHCIIOPTE, Ha JOpOrax, C AJIEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBbIKa pedICKCHUU, TMPU3HAHKE CBOETO IpaBa Ha
OMKOKY ¥ TAKOTO e MpaBa y JPyroro 4ejIoBeKa;

6) TPYA0BOTr0 BOCIIUTAHUSI:

- AKTMBHOE y4YacTH€ B PELIEHWU MPaKTUYECKUX 3a/1ad (B pamMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3aluy, Topojia, Kpas) TEXHOJIOTUYECKOW U



COITMAJILHOM HAINPABJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHMM;

e - MHTEPEC K MPAKTHICCKOMY M3YUCHHUIO NMPOdEeCcCHil, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJOTHYECKOI0 BOCIIMTAHMS:

e - OpHEHTAlMs Ha TpPUMEHEHUE (HU3MYECKUX 3HAHWM MJIs pelleHHs] 3aJad B
0o0JlacTH OKpY>KalolleW cpeibl, IUIAHUPOBAHUS IIOCTYNKOB W OILICHKH UX
BO3MOXHBIX MTOCIIECJICTBUI JIJI1 OKPY>KAIOIIEH CPEIbI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM W IMyTeH HX

pelieHus;

e 8) aganTanum K HU3MEHSIOUIUMCH YCJOBHUSAAM COLUMAJBLHOM W NPHUPOIHOU
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICHCTBUM TPU BBINOJHEHUU HCCICIOBAHUM U
MPOEKTOB (hU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYTHX;

e - TIOBBIIICHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHCII€ (POPMYIHPOBATH
U7IeH, TIOHATHUS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTaX U SBIICHUSX;

e - OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B NPUOOPETEHHH HOBBIX (U3UUECKUX
3HAHMM;

e - CTPEMJICHHE aHAIM3UPOBATHh U BBISBIATH B3AMMOCBSI3U IPUPOJIBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHCJIE C UCTIOIB30BaHNEM (U3HUECKUX 3HAHUM;

e - OIIGHKAa CBOUX JCHCTBUU C Y4Y€TOM BIMSHHS Ha OKpPYXAIOUIyI Cpemdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTre OCBOEHHS NporpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHus y obydaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIME TI03HABATEIbHbIE YHUBEPCAJIbHbIE yUeOHbIE JeCTBYS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHble  y4eOHbIE  JCWCTBUS,  PETYJSTHUBHBIC
YHUBEpPCaIbHbIC yUeOHbIE TeHCTBUS.

Ilo3naBaTenbHbIe YHHBEPCAJIbHbIE YUeOHbIE TeiCTBUSA

Bba3oBble JlornuecKue JecTBUSA:
e BBUBIATH M XapaKTEPU30BaTh CYIIECCTBEHHbIE TMPU3HAKU OOBEKTOB
(s1BIEHUN);



YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINNA, OCHOBAHUS TSI
00001IIeHNS U CPAaBHEHHSI,;

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOJICHUSIX, OTHOCSIIMXCS K (DU3HUECKHUM SIBJICHUSIM;
BBISBJSITh TTPHYMHHO-CJICJICTBEHHBIC CBS3M TPH W3YYCHHU (PU3MYCCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTHUBHBIX YMO3aKJIFOYCHHUH, BBIJBUIATh THIIOTE3bI O B3aMMOCBS3IX
(hU3UYCCKUX BEITMYMH;

CaMOCTOATENLHO BBIOMpATh CHOCO0 pelieHus ydeOHol (usnyeckomn
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIICHHUs, BHIOOp Hamboee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Bba3oBble ucciieaoBarejibCKue 1eicTBUA.

UCTIOJb30BaTh BOMIPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT MTO3HAHWS;
MPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIICHHOMY ILIaHY OIBIT, HECIOKHBIN
(¢u3MYEeCKU HKCIEPUMEHT, HEeOOJbLIOE HCCleoBaHuE (HU3UUECKOTO
SIBTICHUS,

OLICHWBAaTh HA NPUMEHHMOCTh U JIOCTOBEPHOCTh HH(pOpManmio,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYITHPOBATH 0000IIEHNS U BBIBOJBI IO PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOICHUS, OMBITA, UCCIIEIOBAHNS;

IPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPENONOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pab6ora ¢ ungopmanmei:

MPUMEHSATh Pa3IMYHbIe METObl, UHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
orOope MHPOPMALMHM WIH JAHHBIX C Y4YETOM MPEJIOKEHHON ydeOHOMN
(hu3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
pa3IMYHBIX BUAOB U (POPM IIpEICTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (OpMYy IpEICTaBICHUS
uHpopMaMu U WUIIOCTPUPOBATH pEIIAEMbIE 3a/ladyd  HECJOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rpauKoi U X KOMOMHALIUSAMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUA:

B XOA€¢ OOCYXICHHUS Y4eOHOrO0 MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOH TeMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pCEIICHUE 3aJla4yd W IOJJICPIKaHHC
01arokeIaTeIbHOCTH OOIICHNUS;

COIMOCTAaBIIATh CBOM CYXXIEHUS C CYXICHUSMU JIPYTUX Y4YaCTHHUKOB
auanora, OOHapy»XUBaTh Pa3IUYKe M CXOJICTBO MO3UIIHA;



BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEJICTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCrIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

NOHMMaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYyIBHOW palbOThl TPHU PEIICHUH KOHKPETHOW (u3ndecKoi
IPOOJIEMBI;

MPUHUMATh €I COBMECTHOM JeATeIbHOCTH, OPTraHU30BhIBATh JACHCTBUS
no e€ JOCTIXKEHHIO: paclpeleNiaTh PO, OO0CYyXJaTh MPOLECCh U
pe3yibTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palbOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTara Mo
CBOEMY HAMPABICHUIO M KOOPAWMHHUPYS CBOU JCHCTBUS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATEIHFHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUS

Camoopranusamnus:

BBISIBJISITH TMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYaIUsIX, TPEOYIOIINX
TUTSL peIIeHHs (PU3NYSCKUX 3HAHUH;

OPUEHTHUPOBAThCS B  PA3IUYHBIX TMOAXOJAX TMPUHATHS  PEIICHUIN
(vHIMBUAYaTbHOE, TIPUHSATHE PEUICHUs B TPYMINe, MPUHATHE pelIeHUN
TpyIIIoN);

CaMOCTOSATEIILHO COCTABJIAThH aJITOPUTM PEIICHUS (PU3UICCKON 3a/1auu UITH
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIjiaraeMbie BAPUAHTHI PEIICHU;
JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHbIN MHTEJLJIEKT:

JIaBaTh JICKBATHYIO OLICHKY CUTyallMy U IpeaIaraThb IiaH €€ N3MEHEHNS,
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEIOCTHXKEHUS)  PE3yJbTaToOB
NESTENbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3NYECKOr0 UCCIEJOBaHMsS WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CUTyallud, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO IPYroro 4ejioBeKa B XOJ€ CIOpa WIH JTHCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;
IpU3HABaTh CBOE MPABO Ha OLIMOKY IpU pEIIeHUH (PU3NUECKUX 3a/1ad WIH
B YTBEPKJICHHIX HA HAYYHBIE TEMBI U TAKOE JK€ IPABO IPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyudenust B 7 kJjiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCSA YMEHHIA:

UCIIOJIb30BaTh  TOHSTHS:  (U3MUECKHME U  XUMHUYECKHUE  SBIICHUS,
HAOJII0/ICHHE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMUMH, aTOM, MOJIEKYyJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWXKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHENHOE), TPaeKTOpUs, PaBHOJEHCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUlacTM4YecKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznudath sBiaeHUS (AudQy3us, TEIIOBOES NBIKCHHE YaCTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBH)KCHUE, HEPAaBHOMEPHOE  JABWIKEHHE, HHEpIIUS,
B3aMMOJICCTBHE TEJ, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHONW OChIO
BpallleHUsI, TepeAada JAaBi€HUs TBEPABIMU TElIaMHU, >KUJIKOCTSIMU H
razamy, arMocdepHoe JlaBlieHHWe, IUIaBaHWE TeJl, IpeBpalIeHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3HUECKUX SIBIICHUUA B
OKpY>KalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHM B >KMBOW U HEXKUBOU
NpUposie, JACUCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EpHOTrO JaBJICHUs Ha KMBOW OpraHU3M, IUIABaHHWE PHIO, pbIYaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICJISITH CYIICCTBEHHBIC CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SIBJICHUI;
OMUCHIBATh U3yYCHHBbIE CBOMCTBA Tel M (PU3UUYECKUE SIBJIICHUS, UCTIONB3YSI
¢uznyeckre BEJIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJa TSKECTH, BEC
Tella, Cuja TpPEeHUs, JaBlieHUWE (TBEPAOro Teja, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CUJbl, KO3(G(OUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYEeCKass W TMOTEHIMalIbHAs HSHEPrus), MpU OMUCAHUM TPABUIHHO
TpakToBaTh  (U3UYECKUI  CMBICI  HCMOJB3YyeMbIX  BEIUYMH, UX
0003HaYeHUss W €AUHMIBI (PU3UUYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTMMH BEIMYUMHAMH,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IMPOIIECCHI,
WCIIOJB3Ysl MpaBUia CJIOKEHHS CUJI (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUjIo paBHOBeCHS phiuara (0J10Ka),



«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPruH, TPU DSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA H
3aMMCBIBATH €M0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIEHUS, MPOLIECCH] U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyallUd NPAKTUKOOPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OObACHEHHE u3 1-2
JIOTUYECKUX I1aroB C ONOpOod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PM3HUECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiarb pacy€THble 3amadyud B 1—2 JEHCTBHS, MCIOJB3Yysl 3aKOHBl H
(dopMyIibl, CBsA3bIBAIOLIME (PU3MUYECKHE BEIMUYMHBL: HAa OCHOBE aHalIu3a
YCJIOBHS 33J]a4i 3aMHMChIBATh KPATKOE yCIOBHE, MOJACTABIATh (pU3nUYeCKue
BEJIMYMHBI B (DOPMYJBI U TMPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHHUs 3a/lad, OLEHUBATh PEATTUCTUUHOCTD
HOJy4YE€HHOU (PU3MUECKON BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PpPEIIUTh IMPU [OMOIIU
(bu3NYECKUX METOJOB, B OMMCAHUH MCCIIEOBAHUS BBIJCIATH TPOBEPSEMOE
NPEANoJoKeHne  (rumoresy),  pas3indaTb W UHTEPHPETUPOBATH
NOJyYEHHBI pe3ysbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
(buznyecKux CBOICTB TelL: dhopmyIHpoBaThH MPOBEPSIEMBIE
MPEONI0KEHUs, COOMPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000pyA0BaHus,
3aIMKChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMBIE H3MEPEHHUS PACCTOSHHS, BPEMEHH, MAacChl Tela,
0o0bEMa, CHUIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOIOBBIX U
OUQPPOBBIX MNPUOOPOB, 3aNUCHIBATH IIOKA3aHUA MPUOOPOB € YUETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUUYHUHBI OT
APYrofl C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBW)KCHMS Tela, CHUIIbI
TPEHMSI CKOJILKEHUSI OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YJUIMHEHUS! MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTpy>KEHHOW YacTH TeJla U OT IJIOTHOCTU XKUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM
IUTaBaHUS TE€J, YCIOBUHA paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOrO HCCJIENOBaHMs, CcOOUMpaTh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, Cleaysl MpeAsIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yJIbTaThl MOJYYEHHONM 3aBUCHMOCTH (PU3MYECKUX BEJIUYMH B BHUJE



NpEUIOKEHHBIX Ta0nuIll U TpadUKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
UCCIICZIOBaHMUS,

MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTM W TBEPIOTO TeNa, CUjla TPEHUS CKOJIBXKECHHUS,
JaBJIEHWE  BO3/yXa, BBITAIKUBAIOUIas CWiIa, JEHCTBYyIOIIas  Ha
NOTpYyKEHHOE B JKHJIKOCTh Tel0, KOA((HUIMEHT MoNe3HOro AelCTBUSA
OPOCTBIX MEXaHW3MOB), CIEAysd MPENJIOKEHHOW WHCTPYKIUU: TPH
BBIMIOJIHEHUH H3MEpPEHUl COOMpaTh 3KCHEPHUMEHTANBbHYIO YCTaHOBKY H
BBIYUCIISATh 3HAUEHUE UCKOMOW BEJIMYUHBI,

COOJTFOIaTh MpaBWiIa TEXHUKK O€30TMaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETP, COOOIIAONIMECS COCYIbl, OapoMerp,
phIYar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHbIX NPUOOPOB WU
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha HMX ONHUCaHWs (B TOM YHCIE:
MNOJIINITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
0 CBOMCTBaxX (pU3MUECKHUX SIBICHUN U HEOOXOAMMbIe (PU3NUYECKHE 3aKOHBI
M 3aKOHOMEPHOCTH;

OPUBOIUTH  NPUMEPHl  (HAXOOuTh HH(DOpMaIMIO O  MpUMeEpax)
MPAKTHUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU N1l obecrieueHrs 0e30MacHOCTH MPpU OOpalieHuu ¢ mpudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3/I0POBbS W COOIIOICHHUS
HOPM IKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOILEH Cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHWKOB wHpopmarmu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCSI
3HaHUH © TYyTEM CpPaBHEHUS PA3NIUYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpPMaLIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBONW WM MOXET ObITh
HEJIOCTOBEPHOIA;

UCTIOIh30BaTh MPH BBHIMOJIHCHUH YYCOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYFO
JUTEepaTypy  (QUINYECKOTO  COJACpXKaHHS, CIOPAaBOYHBIE MaTepUabl,
pecypcsl cetn MHTEepHET, BIageTh npuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3MIECKOTO COACPIKAHUS, B TOM
qucie MyOJUYHO JesaTh KPAaTKHE COOOILIEHUS O pe3yJibTaTax MPOEKTOB
WIA YYeOHBIX WCCIICIOBAaHMA, TPHU OSTOM TPAMOTHO HCIIOJIb30BaTh



M3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MPE3CHTALAE;

MpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB W UCCIEJOBAHUM paclpe/essiaTh
00S3aHHOCTH B TPYyNIlE B COOTBETCTBUU C TOCTABJICHHBIMH 3aJla4aMH,
CIEOUTHh 3a BBIIOJIHECHUEM IUUIaHA JCHUCTBUM, aJIeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIaJl B  JEATENIBHOCTh  TPYNIbl,  BBICTPAUBAaTh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kj1acce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHM:

MCIIOJIb30BATh MOHSTHUSA: Macca U pa3MePhbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUYECKUE U
aMopdHbBIE Tela, HACBHIIIEHHBIW M HCEHACHIIICHHBIA I1ap, BIIAXKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsi]l, SJEKTPUUIECKOE T0JI€, TPOBOJHUKHU
Y TUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pasnuuath SBJICHUS (TEIUIOBOE paclIMpeHHe U C)KaTue, Terionepesnaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANUJUISIPHBIC SIBJICHUS, UCTapEeHUE,
KOHJCHCAIIMS, IIJIaBJICHUE, KpHUCTajuIu3alus (OTBEpACBaHHUE), KUIICHUE,
Terionepeaaya (TETIOMPOBOHOCTD, KOHBEKIIHUS, U3JIy4YCHHE),
AJIEKTpU3aIUs TeJl, B3aUMOJACHCTBUE 3apsa0B, ACHUCTBUS AIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICMCTBUE MAarHWTOB, JCHUCTBUE
MAarHUTHOTO TOJIsi HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHTYKIIHS)
10 OMNHUCAHUI0O HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBIICHHE HM3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’XalollleM MHUpE, B TOM 4YHucCle (Pu3nueckue SBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUWE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUCTAJUIBI B mpupoie, uznydenwe ColiHIIAa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JICKTPUYECKHE
SBJICHUS B aTMocdepe, DJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Apedd MOoJIFOCOB, POJib MArHUTHOTO TOJISL JJISI JKM3HU Ha
3emJie, MOJSPHOE CUSTHUE, TIPU STOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBbIE CBOWMCTBA (MPU3HAKHU) (U3HUECKUX
SIBJICHUM;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIOIb3YS
(dbu3nYecKre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHsIS SHEPIHsi, KOJUYECTBO
TEIUIOTHI, yJENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIIIOTA
IJIABJICHUS], YyJAENbHAs TEIuloTa NapooOpa3oBaHMsl, YJeidbHas TEIioTa
CrOpaHusl TOIUIMBa, KOY(POHUIIMEHT TI0JIE3HOTO JEHCTBHUS TEIJIOBOM



MAIlUHBI, OTHOCHUTEIBHAS BJIAXXHOCTH BO31yXa, JJEKTPUUYECKUN 3apsi,
CUJla TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTUBIICHUE IPOBOJIHUKA,
yACIbHOE  CONPOTHUBIICHWE  BENIecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTO  TOKAa), TMpH  OMHCAaHWUU MPABUIBHO  TPAKTOBATh
(bU3UYECKUIl CMBICIT MCIOJIb3YEMbIX BEJIMYMH, 0003HAUCHUS U €IUHUIIBI
GU3NYEeCKUX BEJIWYHMH, HAXOAUTh (HOPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIHMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ys. OCHOBHBIE TMOJIOKEHUS MOJEKYJISPHO-KMHETUYECKOW TEOPHUU
CTPOCHMS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMH ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUSs 3apsja, 3akoH Oma JJi ydacTKa 1enu, 3aK0H
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEpPruM, NpPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIEC W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBISATH
MIPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYEeCKUX
IaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (DU3UYECKUX SIBICHUU,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3amadyd B 2—3 JEUCTBHS, HCIOIB3YS 3aKOHBI H
(GbopMymel, CBSA3BIBAIONTNE (PU3WYECKHE BEIUYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3a/1a4M 3aIlMCBhIBATh KPATKOE YCJIOBUE, BBISABIIATH HEIOCTATOK
JaHHBIX JUIs peIIeHUs] 3ajJauyd, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTh pPACcU€Thl W CpPAaBHHUBATh
NOJIy4YeHHOE 3HaUYeHUE (PU3NYECKON BEIMUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpU TTOMOIIH
(U3UYECKUX METOJOB, HCIOJB3YysS ONMHCAHUE WCCIIECIOBAHUS, BBIJCISTH
[IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPAJIKA
IPOBEAECHUS UCCIIEIOBAHUS, AEJIATh BEIBOBI,

NPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(hbU3UYECKUX CBOMCTB TeJ (KalWISPHBIC SBJIICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPhl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusi MpPU U3MYYEHUU OT IBETa H3Tydaroueld (morjaomaroniei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUs BOABI OT TEMIIEPATYPHI KUIKOCTU U
IO €€ TMOBEPXHOCTH, DJJEKTpHU3alUsl Tel W B3aUMOJACHCTBHE
ANEKTPUYECKUX 3apAJIOB, B3aMMOJICMCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisl MAarHUTHBIX TI0JIEM TOCTOSIHHBIX MArHuTOB, JEHCTBUS
MAarHUTHOTI'O MOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHHUTA,



CBOMCTBa DJEKTPOABUTATENI TOCTOSHHOTO TOKa): (opMyIupoBaTh
MIPOBEPSIEMbIC MPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBIMIOTHATh ~ MPSIMBIE  W3MEPEHHUS  TEMIIepaTypbl,  OTHOCHTEIHHOU
BJIQXHOCTH BO3/JyXa, CHJIBI TOKa, HAMPSHKEHUS C HCIIOJIb30BAaHUEM
aHAJIOTOBBIX TPHOOPOB W NAaTYMKOB (PU3WYECKUX BEITUYNH, CPABHHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (hM3UUECKON BETUYHHBI OT
JIpyroi C UCHOJb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COMPOTHBIICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOrO
CEYCHHMS U YACIBHOTO COIMPOTHRIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UIYIIeT0 d4Yepe3 TMPOBOAHUK, OT HANPSOHKEHUS HAa  TPOBOJHUKE,
UCCJICIOBAHUE TOCIICOBATEIPHOTO U  MMapaUIETbHOTO  COEAMHEHUN
NPOBOJHUKOB): TUIAHUPOBAaTh WCCIICJJOBAHUE, COOUpATh YCTAaHOBKY H
BBITIOJIHATh M3MEPCHHS, CIACAYyS MPEIIOKCHHOMY IUIaHY, (UKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJIE TaOMWIl M TpapuUKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMUS;

NPOBOJUTh KOCBEHHBIC HU3MEpPEHHS (PU3NYECKUX BenWYuH (yIeIbHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBIIEHHWE TPOBOJHUKA, padoTa U
MOIITHOCTh DJJIEKTPUYECKOTO TOKa): IJIAHHPOBATh W3MEPEHHS, COOUpPAThH
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIEIys MPEII0KCHHONW WHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHNE BETMYUHEI;

coOI0/1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPHU padboTe ¢ 1a60paTOPHBIM
000pyTIOBaHUEM;

XapaKTepu30BaTh MNPHUHIMIBI  JEHCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha HMX ONHUCaHWs (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, NapoBas TypOWHA, aMIEepMeETp,
BOJIBTMETP, CUETUMK ODICKTPUUCCKON HSHEPTUU, DIICKTPOOCBETUTEIHHBIC
npuOOPHI, HarpeBaTENIbHBIC IECKTPONPUOOPHI (IPUMEPHI), dTEKTPUIECKUE
NPEOXPAHUTEIH, IIEKTPOMATHUT, SICKTPOABUTATENh TIOCTOSTHHOTO TOKA),
WCITOJIB3YSl 3HAHUS O CBOMCTBaX (M3MYECKUX SIBJICHUUW W HEOOXOIMMBIC
(bu3nIecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOOpel MO CXeMaM U CXEMAaTHUYHBIM pUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JABUTATENIb BHYTPEHHETO
CTOpaHUs, DJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI JJICKTPUUCCKUX
Heneil ¢ mocneA0BaTeIbHBIM U MapAJUIEIbHBIM COSIMHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHHS DJIEMEHTOB DJICKTPUYECCKUX IICTICH;



NPUBOJAWTH  MpPUMEpPHl  (HaXOoAWTh HMHPOPMALUIO O  MpUMEpax)
MPAKTUYECKOTO WCTOIB30BaHMS (DU3UYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU N1 obecrieueHust 6€30MacHOCTH MPU OOpaIlieHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbsi U COOJIOJICHUS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPY KalOIIeH cpeie;

OCYIIECTBIATh TMOUCK WHGOpMauu  (HU3UIECKOTO COACPKAHUSI B
NuTepHere, Ha OCHOBE HMEIOMIMXCS 3HAHUM H MYyTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MJIM MOYKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIMOJIHEHUHN y4E€OHBIX 3aJJaHUN HAy4YHO-TIOMYJIIPHYIO
TUTEPATYypy  (U3HYECKOTO  COJACpXKaHUS, CIPAaBOYHBIC MaTepHUAIbI,
pecypchl cetn HTEpHET, BiIaieTh NpuéMaMi KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE TMHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHUS,
0600mass wmHQOPMANMIO W3 HECKOJIBKHX HCTOYHHUKOB (PU3HUECKOTO
colepKaHusi, B TOM YHciIe NyOJUYHO TMPEACTAaBIATh PE3yJIbTaThl
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON JCSITEIBHOCTH, TIPU 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (OU3UKH,
COIMPOBOXK/IaTh BBHICTYIUICHHE MPE3CHTAIINEH;

OpU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUN (PU3NUYECKUX
MPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMHU, CICANTH 32 BHITIOJIHCHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKIJIAJ B
JeSITENBHOCTD TPYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aHUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy oOydenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCY€Ta, MaTepuajbHas TOYKA,
TPAEKTOPHs, OTHOCUTEJIbHOCTh MEXaHMUYECKOTO JBHKEHUS, JedopMarus
(ympyrasi, miacTH4eckas), TpPEHHE, LEHTPOCTPEMUTENBHOE YCKOpPEHHUE,
HEBECOMOCTb M IMEpEerpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U
BOJHBI, 3BYK, HMH(QpPa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHBIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAaTbHO30PKOCTD,
CHEKTpPbl UCITyCKaHUS W MOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3ayyeHus,
U30TOIIBI, IZIEPHASI DHEPIETUKA;

pasznuyarh SIBICHUS (PAaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
IBUKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JIBH)KEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE TIO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, PEaKTUBHOE JIBIDKEHME, KoyieOaTeIbHOE IBMKEHUE (3aTyXarolue u
BBIHY)KJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJTHOBOE JIBIDKCHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEHMHOE PaclpOCTPaHEHUE, OTPaKCHHE W TPEJIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHUE OEJIoro cBeTa B
CHEKTp ¥ CJOKECHHE CIIeKTPaJbHBIX IIBETOB, JWCICPCHS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITyYEHHs) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX SBIICHUHA B
OKpy>KaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
MIPWJIMBBI ¥ OTJIUBBI, IBIKeHUE TuTaHeT COTHEUHON CHCTEMBI, PpEaKTHUBHOE
JIBMKEHUE OJKUBBIX OPraHU3MOB, BOCTIPUATHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 0JXO, I[BETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yAbTpaUOJIETOBOTO W PEHTICHOBCKOTO M3JyYEHUM, €CTEeCTBEHHBIN
PaaMOAaKTUBHBEIN (OH, KOCMUYECKHE Jy4d, PAAHNOAKTHBHOE W3ITyUCHUE
MPUPOJHBIX MHUHEPAJIOB, JICUCTBHE pPAJAMOAKTHUBHBIX W3IyYCHHA Ha
OpraHu3M 4eJIOBeKa), MPH STOM IEPEBOJUTh MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBJICHUM;

OMKMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (M3MUECKHUE SBJICHUS, UCIIOJIB3YS
¢u3nYecKkue BEeNMWYWHBI (CpPEIHSsI U MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM JBUKEHUHU, YCKOPEHHUE, IMepeMelIeHue, IMyTh, YIIIoBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YIOPYrOoCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TaJeHWs, BEC TeJa, HUMIIYJbC Tela, HUMITYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIMANbHAs DHEpPrusi Tela,
MOHSTOTO HAJ TMOBEPXHOCTHIO 3€MJIH, MOTEHITMAIbHAS SHEPTHUS CHKATOU
MPY>KUHBI, KUHETHYECKash DSHEPrus, IOJHAs MEXaHW4YecKas dHEPTus,
MEPUOJT U YacTOTa KoyeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEJIOMIICHUSI CPElbl), MPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIb3yEMbIX BEIUYHH,
0003HaueHUs W EAWHUIBI (HU3UIECKUX BEIMYWH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEJIMUYMHY C JPYTMMH BEIHMUYHMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (PHU3WYECKHUE SBIECHUS M IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOrO TATOTEHUS,
MPUHITUIT  CYNEPIIO3UIIMN  CWJI, TPUHINAI OTHOCUTENbHOCTH [ amwres,
3aK0oHBI HBIOTOHA, 3aKOH COXpAaHEHUS WMITYJIbCA, 3aKOHBI OTPAKCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsIOBOTO M MAaCCOBOTO YMCETT



IpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €0 MaTEMAaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX
[IaroB ¢ Onopoid Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DU3UUYECKUX SIBJICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIC 3ajaud  (omMparmuecs Ha CcucTeMy U3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONINE (PU3NYECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJladyd 3alUChIBaTh KpaTKoe
YCIIOBHE, BBIABISATH HEJOCTAIONINE WM W30BITOYHBIC JaHHBIE, BHIOMpATh
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl PELICHUS], POBOIUThH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINUECKOM
BEJIMYUHBI;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO pELIUTh IpPU [OMOIIU
(U3MYECKUX METOJ0B, MCMOJb3Yys ONUCAHUE HCCIIEIOBAHUS, BBIICIAThH
IpOBEPSEMOE TPEIANONOKEeHNE, OIEHUBATh MPABMWIBHOCTh IOPSAKA
NPOBEACHUSI  HCCIIEIOBaHMS, JIelaThb  BBIBOABI, HHTEPIPETHPOBATDH
pe3yJibTaThl HAOJI0IEHUH U OIIBITOB;

OPOBOJUTH OMbBITHI [0 HAOMIOACHUIO (U3UYECKUX SBICHUW WU
(¢u3MYecKuX CBOMCTB Ted (M3ydyeHHE BTOPOro 3akoHa HproTOHA, 3aKoHa
COXPAaHEHHUsI HHEPTUH, 3aBUCHUMOCTb MEpHOJa KOJIEeOaHW MPYy>KUHHOTO
MasiTHUKa OT Macchl Irpy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY]Ibl MaJIbIX KOJIeOAHUM, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro cBeTa B CHEKTP, U3yUEHHUE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie U CBOMCTB M300pa)keHUs MpeaMera B coOuparouien
JUH3Ee, HAOMIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3IIyUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0Opy/s0OBaHus, ONHUCBHIBATH  XOJ ONbITa M  €ro  pe3yJbTarhl,
(bopMyIupOBaTh BHIBO/IBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OTpeessis
CpelHee 3HayeHue u3MepsieMoil BeaMYMHbl ((DOKYyCHOE paccTosHuE
coOuparomeid JIMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEPEHUS
(M3MepUTeNbHOTO TPUdOopa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTb IyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHUHM 0€3 HadallbHOM CKOPOCTH, NEepHUoja
KOJIeO0aHMI MaTeMaTHYeCKOT0 MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTH
yrjla OTpaKeHUsl CBeTa OT yTIJla MaJeHUs W yIJIa IPEJIOMJIEHUS OT yrIJia



MajieHus): TIUIAHUPOBATh HCCIEOBAHUE, CAMOCTOSITENIBHO COOUpaTh
YCTAaHOBKY, (UKCUPOBATh PE3yJbTaThl IMOJYYEHHOH 3aBHCHUMOCTHU
(hU3MYECKUX BEIIMYMH B BUJE TaOIMI W TpaduKoB, ACiIaTh BBIBOJBI TIO
pe3yJibTaTaM HCCIIE0BAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (HU3UYECKUX BEIUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIDKEHUH,
YCKOpPEHUE CBOOOJHOIO MaJCHHs, KECTKOCTh MPYNKUHBI, KOAIPOUIHEHT
TPEHUSI CKOJBXKCHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa W
nepuojJ; KoseObaHWii MaTeMaTH4yecKoro U TMPYKUHHOTO MAasSTHHKOB,
ONTHWYECKash CHJIa COOWparoIIeld JHH3BL, PATUOAKTHUBHBIA  (HOH):
MJIAHUPOBATh M3MEPEHUs, COOMpPATh IKCIIEPUMEHTATBHYI0 YCTAaHOBKY W
BBITIOJIHATh U3MEPCHHUS, CIENYs MPEIOKEHHON MHCTPYKIIUU, BBIUYUCIISATH
3HAUEHWE BEIMYMHBI U aHAJTU3UPOBATH MOTYUYEHHBIC PE3YyJIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPEHHI;

coOI0/1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPHU padboTe ¢ 1a60paTOPHBIM
000pyTI0OBaHUEM;

paznuyaTh OCHOBHBIE TIPW3HAKH W3YyYCHHBIX (PU3NYECKUX MOJEIIEeH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIOE TENIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4d, TOHKAs JIMH3a, IUIAaHETapHas MOJEeTh aToMa, HYKIOHHAs
MOJIeNIb AaTOMHOTO SI7Pa;

XapaKTepU30BaTh MPHUHIMIBI  JEWCTBUS W3YyYCHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMHUCAaHHWSI (B TOM YHCIIE:
CIIUIOMETp, JATYMKU TIOJOKCHHS, PACCTOSHHS W YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HMCHONB3YsS 3HAHHUS O
CBOWCTBaX (PU3MYECKUX SABJICHHA U HEoOXomumble (hHU3MUEcKHe
3aKOHOMEPHOCTH;

MCITOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3yYCHHBIX TEXHUUYECKHUX
YCTPOWCTB, M3MEPUTENHHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOIIECCOB
NpU peUICHUH Yy4YeOHO-TIPAKTHUUECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MIOCTPOEHUS N300paKCHHI B TIIOCKOM 3epKajie U COOMparoIie JTMH3E;
NPUBOJUTH  NpUMEpPhl  (HAXOAUTh  WH(OpPMAIMIO O  IPUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMS (DU3UYECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU JJ1s1 obecrieueHrs 0€30MacHOCTH TpU oOparieHn ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/0pPOBbsI M COOJIO/ICHUS
HOPM DKOJIOTUIECKOTO MOBEACHUS B OKPYIKaIOIIEH cpeie;

OCYIIECTBIATh TMOUCK HWHPOpMaMK  (HU3UIECKOTO COACpKAHUSI B
HNuTepHeTe, caMocTosATENHHO (POPMYIHPYST TOMCKOBBINA 3aMPOC, HAXOIUTh



MyTH ONpEJENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JONIOJIHUTENbHBIX HCTOYHUKOB;

WCITI0JIB30BaTh MPU BBINOJIHEHUU Y4YEOHBIX 33JJaHUil HAy4YHO-TOIYJISIPHYIO
JUTEepaTypy  (PU3MYECKOrOo  COAEpX aHHs, CIPABOYHbIE MaTepuabl,
pecypcsl cetd MIHTEpHET, BiaaeTh NpUEMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl THPOPMALUU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(POPMallMM U3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOrO COAepKaHUs,
myOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON MIIM MCCIIEA0BATEIbCKOM
NEATENBHOCTH, IPU 3TOM TIPaMOTHO  HCIIOJIB30BAaTh  M3YyYCHHBIN
MOHATUUHBIN anmapar HM3ydaeMmoro pasnaena (U3MKA U CONPOBOXKIAThH
BBICTYIUICHHE TpE3EHTaleil ¢ yd€ToM OCOOEHHOCTEH ayIUTOpPHH
CBEPCTHHUKOB.
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2.2 IToCTOSHHBIN AJIEKTPUUECKHI TOK 20 2 7 ggps://m.edsoo.ru/PBQBOWS
2.3 MarguTHbIe ABICHUS 6 1 15 gt'tbr\)s://m.edsoo.ru/BULAFRB
2.4 DNeKTpOMarHuTHas: MHTyKIUS 4 Tgtps://m.edsoo.ru/7OOD8EL
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KoimnyecTBo yacos JIEKTPOHHbBIE
HaumeHnoBaHue pa3esioB H TeM uugpoBbie
Ne i/ P Kontponbnbie  IIpakTuyeckue (1up )
MPOrpaMMbIl Bcero o0pa3oBaTeIbHbIE
padoTbI padoThI
pecypchbl
Paznea 1. Mexannuyeckue ABJICHUSA
MexaHnuecKoe IBUKEHHE U CITIOCOOBI €T0 https://m.edsoo.ru/CEOGHR
11 10 1
OIHMCaHUs GTL
12 BzaumopeiictBue ten 20 1 3 Ztct:ps://m.edsoo.ru/UClROAF
13 3aKOHBI COXpaHEHUS 10 3 ggps://m.edsoo.ru/5HEC3Y2
Hroro no pazneny 40
Paznea 2. Mexannuyeckue K0JIe0aHUA M BOJTHBI
2.1 Mexanndeckue KoaeOaHus 7 3 gttps://m.edsoo.ru/SSVIGSAI
2.2 MexaHnuecKre BOJIHBL. 3BYK 8 1 3 gttps://m.edsoo.ru/DHIJGSAS
Hroro no pazneny 15
Pa3nen 3. JieKTpOMarHuTHOe 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 5 2 https://m.edso00.ru/DT98BSE
' AJIEKTPOMATHUTHBIC BOJTHBI YO0
Hroro no pazneny 6
Paznen 4. CBeToBbIe IBJIEHUS
4.1 3aKOHBI paCIPOCTPAaHEHUS CBETa 6 2 https://m.edsoo.ru/HBN3N

MK2M



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M

https://m.edso0.ru/20WNYK

4.2 JIMH3BI ¥ ONITHYECKHE TPHOOPHI 6 3 RX1
4.3 Paznoxenne 6enoro cBera B CIIEKTP 3 2 q_t(gps://m.edsoo.ru/225AHOD
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBjIeHUs
5.1 Hcnyckanue u MOroleHne CBeTa aroMOM 4 1 ggps://m.edsoo.ru/BKSHAO
5.2 CrtpoeHne aTOMHOTO sIpa 6 1 rét ps.//m.edso0.(WUSWX2R6
53 SlepHbIe peakiym 7 1 ?E://m.edsoo.ru/TM MVY9
Wroro no pazneny 17
Pa3nen 6. [ToBTOpuTeEIHHO-06001IIAIOIIMIT MOTYJ/Ib
6.1 [ToBTOpEHME M 0000IICHHE CONEePKAHUS 9 ) https://m.edsoo.ru/JKQXVJ8
Kypca ¢pusuku 3a 7-9 Kimace BE
Utoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE




IHHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
[]
Jlj/-n Tema ypoka Beero Kourposbubie | IlpakTuyeckue i[:;:enuﬁ ng[;l;ﬂ?)l;l;fenbnble
padoThI padoThI pecypest

®du3uka — HaykKa 0 MpUpoJeE.

1 SBnenus npupoasl. Puznueckue 1 https://m.edso0.ru/3c9c9366
SIBJIICHUS
MexanndecKkue, TEIIOBEIE,

2 JIIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIC SIBJICHUS

3 Dusirieckue pemHHibI it X 1 https://m.edso0.ru/6185e41e
HU3MepeHue
VYpok-uccnenosanue "N3mepenue

4 TEMIICPRTYDEI IpH TOMOTI 1 1 https://m.edso0.ru/2312c9d7
XKUJKOCTHOTO TEPMOMETPA U AaTUHUKA
Temneparypsl"
Kak ¢usuka u npyrue ecTeCTBEHHbBIE
HayK{ U3y4aloT MPUPOJTY.

5 EcrecTBEeHHOHAYYHBI METO/T 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue pusndecKux
SIBJIEHUN C IIOMOIILIO MOJCIIEN
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: 1aTbHOCTh MOJIETA

6 IapuKa, MyImeHHOT0 TOPU30HTAIBHO, 1 1 https://m.edsoo.ru/145e7ble

TeM 00JbIIE, YeM OObIIE BEICOTA
mycka"



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

Crtpoenue BemiecTBa. OMNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBroKeHue 4acTHI] BEIIeCTBa

https://m.edsoo.ru/bcdf4162

VYpok-uccinenoBanue « OnbIThI IO
HaOJIFOJEHUIO TEILIOBOIO
pacCIIUpEHHSI Ta30BY

https://m.edsoo.ru/dc28d455

10

Arp €raTHbIC COCTOAHHMA BCIICCTBA

https://m.edsoo.ru/93dd87d7

11

B3anmocBsA3p MEX1y CBOMCTBaAMHU
BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

https://m.edsoo.ru/bb22e4a5

12

MexaHn4JecKoe IBHKCHHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JIBIDKCHUE

https://m.edsoo.ru/43ceab19

13

Cxopoctb. Enuauiel ckopoctu

https://m.edsoo.ru/fdd6c394

14

Pacuer IMYTH U BpCMCHU JABUKCHUA

https://m.edsoo.ru/f1164e28

15

WNuepuust. 3aKoH UHEPIUH.
B3aumoneincTeue Ten Kak NpuIrMHa
U3MEHEHUSI CKOPOCTH JBHXKEHUS TEN

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BCIICCTBA. PacueT maccel
u o0beMa TeJia O €ro INIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaboparopHas pabota
«Omnpeenenue MIOTHOCTH TBEPIOTO
Tena»

https://m.edsoo.ru/766f1f89

18

Permrennie 3amau mo teme "IlmorHOCTE

https://m.edsoo.ru/3f769a5a



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a

BellecTna"

Cwua xax XapaKTCpUCTUKA

19 B3anmMotercTBus Tei. Crra https://m.edso0.ru/2546928c
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota «3ydenue

20 SABHCHMOCTH PaCDDRCHIA https://m.edsoo.ru/afbd9bdd
(mebopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»Y

21 SIBnenue taroreHus. Cuna TSHKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]ly CHIION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemenue https://m.edsoo.ru/511ca9df
3aja4 1mo Teme "Cumia TsokectH"

23 CH1a TKECTH Ha JAPYTUX [IIAHCTAX. https://m.edsoo.ru/384f287b
Du3NYECKUE XapaKTEPUCTUKH TIJIaHET

24 N3mepenne cui. JluramomeTp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edsoo.ru/594bbh9cd
CiioxeHue AByX CUJI, HAPABJIEHHBIX

26 10 OJIHOM TPSIMOA. https://m.edsoo.ru/62elae35
PaBHoOnelicTByrOIIAsA CUT

27 Pemenne faﬂaq 1o Teme https://m.edso0.ru/78755da8
"PaBHoaeiicTByromas cui"

28 TpeHHe CKOJILAKCHHUA H TPCHHE [IOKOA. https://m.edsoo.ru/8481b4bd
Tpenue B IpUpoOE U TEXHUKE
JlaGopartopHas pabota «13y4yeHue
3aBUCUMOCTH CHJIbI TPEHUS

29 CKOJIL)KEHUS OT CHJIBI JaBJICHHS U https://m.edsoo.ru/99ea5ef7

XapakKTepa COINPUKACAIOMIUXCS
MTOBEPXHOCTEN»



https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7

30

Pemenue 3ana4 Ha onpeneneHne
PAaBHOJEHCTBYIOLIEN CUIIBI

https://m.edsoo.ru/38b267b8

31

Pemenne 3amga4d mo reMam: «Bec
Tenay, «['padudeckoe nzoopaxeHme
cumy, «Cunby, «PaBHOIEMCTBYIOIIAS
CUII»

https://m.edsoo.ru/f2fbfbaa

32

KontponbHas paboTa 1mo Temam:
«MexaHndeckoe IBIKEHHUE),
«Macca, II0THOCTE», «Bec Temay,
«I'padpuueckoe n3obpaxxeHne cuin,
«Cumpy

https://m.edsoo.ru/33fe531c

33

Jasnenue. CiocoObl yMEHBIIECHUS U
YBCIMYCHHUA JAaBJICHUA

https://m.edsoo.ru/e56bd875

34

JlaBnenwne raza. 3aBUCHMOCTD
JABJICHUS Ta3a OT 00bEMa,
TEeMITEPaTypbl

https://m.edsoo.ru/41e7cach

35

[Tepenaua naBiieHUst TBEPIABIMHU
TEeJaMU, >KUJIKOCTSAMH U Ta3aMH.
3akon Ilackans

https://m.edsoo.ru/cfb73461

36

Z[aBJ'IeHI/IC B XXUJKOCTH U Ia3c,
BBI3BAHHOE JICCTBHEM CHIIBI TSKECTH

https://m.edsoo.ru/8e8367b5

37

Pemenne 3amaq mo teme «/laBinenue B
JKUJIKOCTH U Ta3e. 3akoH [lackais»

https://m.edsoo.ru/3c9f6fad

38

Coobmarommuecs: cocy bl

https://m.edsoo0.ru/384621b8

39

I'mppaBinnueckuii mpece

https://m.edsoo.ru/f6417ca4

40

41

Manomertpsl. [lopiHeBoi
JKHUIKOCTHBIM HAacoc

Atmocpepa 3emiu. [Ipuuunbt

https://m.edsoo.ru/1f58766b

https://m.edso0.ru/9249b692



https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692

CYyILLIECTBOBAHUS BO3YIIHON
000J109KkH 3eMiTi. 3aBUCUMOCTD
aTMoC(hEepHOTro AaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOpS

42

Bec Bozmyxa. Atmocdeproe
JIaBJICHNE

https://m.edsoo.ru/ccd4dad5

43

I/I3MepeHI/Ie aTMOC(bepHOFO JaBJICHHUA.

OnsiT Toppuuennu

https://m.edsoo.ru/22f14ftba

44

3aBUCUMOCTBH aTMOC(HEpPHOTO
JIaBJICHHUS OT BBICOTHI HaJl yPOBHEM
MopsI

https://m.edsoo.ru/6c48c524

45

Bbapomerp-anepoun. AtmocdepHoe
AAaBJICHUC HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue"

https://m.edsoo.ru/c12835a8

47

JlelicTBuE )KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

JIaboparopHas pabota
«Ornpenenenne BhITaTKUBAIOIIECH
CWJIBL, JCUCTBYIOLIEH Ha TEJIO,
MIOTPYKEHHOE B )KUIKOCTb

https://m.edso0.ru/3749d5cc

49

JIaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJla B BOJIE OT 00bEMa MOTPYKEHHOM
B )KMJIKOCTb 4aCTH TEIa»

https://m.edso0.ru/3c11398¢c

50

IInaBanune Ten

https://m.edsoo.ru/celf25ac

o1

JlaboparopHas paboTa

https://m.edsoo.ru/ce4a8f8a



https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a

"KoHcTpynpoBaHue apeomeTpa Win
KOHCTPYHPOBAHUE JIOAKHU U
onpeeneHue e€ rpy3onoabEMHOCTH"

52

Pemenue 3amayd nmo remam:
«ITnaBanue cynos.
Bo3znyxormnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

https://m.edso0.ru/3373694¢e

53

Mexanudeckas padboTa

https://m.edsoo.ru/8a8cac47

54

Montgocts. Equaniis MomHuocT!

https://m.edso0.ru/4395592¢

55

VYpoxk-uccienopanue "Pacuér
MOLIHOCTH, Pa3BUBAEMOM IIPU
MobEME IO JecTHHUIE"

https://m.edsoo.ru/8e9f821a

56

IIpocTsie MexaHuU3MBI. Ppruar.
PaBHOBecue cuil Ha peluare

https://m.edso0.ru/1283aa34

57

Kontponbhast pabota 1o reme
«/laBneHue TBEpABIX TEI, KUAKOCTEN
u razoB» / Bcepoccuiickas
IpoBepoyHas pabora

https://m.edso0.ru/3c¢391d99

58

Pesepubiit ypok. Paborta ¢ Tekcramu
1o teMe «/laBnenue TBEPABIX TEN,
JKHUIKOCTEHN U ra3oBy /
Bcepoccuiickas mpoBepouHas paboTta

https://m.edso0.ru/76988618

59

Poruaru B TexHuKe, OBITY U IPUPOJIE.
JIaGoparopHas pabota
«HccnenoBanue ycioBUl paBHOBECHS
pbIyara

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenue 3a1a4 o TeMe «Y CI0BUS
PaBHOBECHSI pbIUara

https://m.edsoo.ru/6d1cdc72



https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a
https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72

61

KoaddunmeHT none3noro aeicTBus
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne K111 HaknoHHOM
TUIOCKOCTI

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenue 3amau mo reme "Pabora,
MottHocTs, KIT/"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckas SHeprus.
KuneTtnueckas 1 noTeHIMaNbHAsA
SHEprus

https://m.edsoo.ru/2delcc24

64

3aK0H COXpaHEHUS MEXaHUYECKOM
SHEpPTrUun

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKcnepruMeHTalIbHOE ONpeIe/IEHUE
WU3MEHEHHUs KUHETUYECKOU U
MOTEHLUATBHON PHEPTUH NIPU
CKaThIBaHUHM TeJa [0 HAKIOHHOM
IJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

Kontponbnas pabota 1o reme
«PaboTa 1 MOIIHOCTh. DHEPTHU»

https://m.edsoo.ru/1a4d3478

67

PesepBHbIii ypok. PaboTta ¢ TekcTramu
1o TeMe "MexaHu4ecKoe JIBHKeHne"

https://m.edsoo.ru/355411fe

68

PesepBHbIit ypok. PaboTta ¢ TekcTramu
o Teme "PaboTta. MOIIHOCTD.
Oueprus"

https://m.edsoo.ru/281b265e

OBILIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KJIACC

KosmmyecTBo yacos JIEKTPOHHbIE
Ne ara uugpoBbie
Tema ypoka Kontponbnbie | IIpakTuyeckue A op
n/n Bcero u3yueHusi | oOpa3oBaTeibHbIE
padoTbI padoThI
pecypchbl

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU 1 https://m.edsoo.ru/4b6b1523
Y WX OTBITHBIC TTOATBEPKICHUS

2 Macca u pasmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mogenu TBEPAOIo, KUIAKOTO U

3 A P4 8 . 1 https://m.eds00.ru/7236¢c9f9
ra3o00pa3HOro COCTOSIHUM BEIECTBA
OObsicHeHHEe CBOWCTB TBEPAOTO,
KHUJIKOTO U Ta3000pa3HOro

4 COCTOSIHHH BEI[eCTBa HA OCHOBE 1 https://m.edso0.ru/94849842
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUun

5 Kpucrannunaeckue n amopdHbIe Tena 1 https://m.edsoo.ru/5d25b3dd
CmaunBaHue U KallUJUIIPHOCTb.

6 P 1 htps://m.eds00.ru/8bb5494b
IToBepXHOCTHOE HaATsKEHUE

7 TemoBoe paciupeHue 1 cxatue 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TeMIIepaTypbl

8 CO CKOPOCTBIO TETIOBOTO JBUKCHHUS 1 https://m.edso0.ru/767b611b
YaCTHII
Buytpennss sneprus. CrnocoOsl

9 N 1 https://m.edsoo.ru/7a161b6d
W3MEHEHHUS BHYTPEHHEW SHEPrun

10 Buns! Teruionepenaun https://m.edsoo.ru/e5c7ce2c

11 VYpoxk-koudepennus "lIpakrnueckoe 1 https://m.edso0.ru/47298c48



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48

HCIOJIL30BaHUE TEINIOBEIX CBOMCTB
BEIIIECTB M MATEPHAJIOB B IIEJISIX
sHeprocoepekeHus "

12

KomnuectBo Temnotel. Y aenpHas
TEIUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHUE TEIIIOBOTO OanaHca.
TernnooOMeH 1 TEIIIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlabGopaTopHas pabora
"UccnenoBanue siBIeHUs
TETI000MeHa IPU CMEIINBAHUH
XOJIOJTHOM Y TOopsiueit BOAbI"

https://m.edsoo.ru/b1634a45

15

Pacuer konuuecTBa TCILIOTHI,
HCO6X0)II/IMOFO JIs1 HarpCBaHus TCJla
W BbIACIKICMOT'O UM IIPU OXJIAXKIACHUHN

https://m.edsoo.ru/fd21c3d1

16

JlaboparopHas paboTa
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTna”

https://m.edsoo.ru/aabf9721

17

9Hepm$[ TOILIMBA. Y JelIbHAas
TCIIJIOTA CrOpaHusA

https://m.edsoo.ru/2cf8923b

18

IInaBnenue u OTBCPJACBAHUC
KpUCTAINIMYCCKUX TECII. yI[CJ'II)Haﬂ
TCILIOTA IIJIaBJICHUA

https://m.edsoo.ru/5c93abab

19

JIaboparopHas pabora
"OnpexaeneHue yaeiabHON TeIIOThI
IUIaBJIEHU JIpaa"

https://m.edsoo.ru/9cb89b68

20

[TapoobpazoBaHue U KOHACHCAITHSI.
Hcnapenue

https://m.edso0.ru/943361ac

21

Kunenue. Y genpHas Teriora

https://m.edsoo.ru/e4cbece3f
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https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
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napooOpa3oBaHMs U KOH/ICHCALUH.
3aBUCHMOCTh TEMIIEPATyphl KUTICHUS
OT aTMOC(EPHOTO TaBICHHS

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCUTEJIBbHOM BJIaXHOCTH BO3ayxa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3aia4 Ha OMpCACIICHUC
BJIA’JKHOCTH BO3yXa

https://m.edsoo.ru/9f97285d

24

[TpuHIHIBI pabOTHI TEIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTesb BHYTPEHHETO CrOpaHus

https://m.edsoo.ru/al4fldbc

25

KIII TerioBOTrO ABUTATENS.
TenoBble IBUTATEHN U 3aIIUTA
OKpYXaromei cpebl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHUS U MTPEBPALCHUS
SHEPTHUH B TEIUIOBBIX MpOIeccax

https://m.edso0.ru/89535ae3

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o Teme "TennoBkie SBICHMUS.
N3menenune arperaTHbIX COCTOSTHHMA
BemiecTna"

https://m.edsoo.ru/dfead43fc

28

KonTponbhas pabota mo Teme
"TerutoBele sgBieHua. 3MeHeHne
arperaTHbIX COCTOSIHUH BelecTBa

https://m.edsoo0.ru/64eb961f

29

Dnektpuzanus ten. J{Ba pona
ANEKTPUYECKUX 3apsI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccnenoBanue "DneKTpu3anus
TeJl UHAYKIMEN U TIpU
COTPUKOCHOBEHHUU"

https://m.edsoo.ru/lde2a6dc



https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
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31

B3anMopencTBre 3apsiKeHHBIX TEI.
3akon Kymnona

https://m.edso0.ru/9753c836

32

DIIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCTB 31eKTPUYECKOTO
nosist. [IpuHnun cynepno3uuuu
BJIEKTPUYECKUX TTONEN

https://m.edso0.ru/46777f42

33

Hocurenu snextpuyeckux 3apsaoB.
DnemeHTapHbIH 3apsaa. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[IpoBOIHUKY U AUDTEKTPUKHU. 3aKOH
COXpaHEHUs MIEKTPUUECKOTO 3apsaa

https://m.edsoo.ru/f2d4al34

35

Pemenue 3aga4 Ha npyuMEeHEeHHE
CBOMCTB 2JIEKTPUYECKUX 3apsJI0B

https://m.edsoo.ru/5e7ea9cc

36

DIEKTPUUYECKHUM TOK, YCIOBUS €T0
cyuiectBoBaHusA. UCTOUHUKHN
3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

JlelicTBUS DIEKTPUUECKOTO TOKa

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "JlefictBue
3JEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKH U JUDJIEKTPUKU"

https://m.edsoo.ru/1b724c3e

39

DIIEKTPUYECKUI TOK B METasIax,
KUAKOCTAX U ra3ax

https://m.edso0.ru/23935322

40

BHGKTPI/I‘IGCKEUI enb U €€ COCTaBHbIC
qacTu

https://m.edsoo.ru/e19acc53

41

Cuna toxka. JlabopaTtopHas paboTa
"N3Mmepenue u peryampoBaHUe CUIIbI
Toka"

0.5

https://m.edsoo.ru/d67176b6

42

SHCKTpI/I‘-ICCKOe HAITPAKCHUC.

0.5

https://m.edsoo.ru/6a219ef8
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Bonbr™merp. JlaGopaTopHas pabota
"N3mepenue u peryaupoBaHue
HanpsHKeHUs "

43

COHpOTI/IBJ'IeHI/Ie IMPpOBOAHUKA.
YILGJ'H)HOC COIMPOTUBJICHHUEC BCIICCTBA

https://m.edso0.ru/98c1f226

44

JlabopaTopHas paboTta "3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTUBIICHUS

MIPOBOJHHKA OT €T0 JUTMHBI, TUTOIIA TN
MOIEPEYHOI0 CEUCHUS U MaTeprana"

https://m.edso0.ru/8852b3cf

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
y4dacTka [enu

https://m.edsoo.ru/224862ac

46

JlabopaTopHas paboTa
"HccnemoBanue 3aBUCUMOCTH CUJIBI
TOKa, UYILEro 4epe3 pe3ucTop, oT
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/8fbc7c5a

47

IlocnenoBaTenbHOE U napajicJIbHOC
COCANHCHUS ITPOBOJHUKOB

https://m.edsoo.ru/73f4d541

48

JlaboparopHas padota "IIpoBepka
IIpaBUJIa CI0KEHUS HAIPSDKEHUH ITPU
MOCJICIOBATEIIBHOM COCTMHEHHH
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopaTopHas padota "[IpoBepka
IpaBujia JJIs1 CUJIbI TOKA MpU
napayieIbHOM COEAMHEHUN
pe3uctopon"

https://m.edsoo.ru/6b9fd546

50

Pemenue 3amau Ha IIPUMCHCHUC

https://m.edsoo.ru/24e36972



https://m.edsoo.ru/98c1f226
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3akoHa OMa JUIsl pa3InyHOro
COCAUHCHUS ITPOBOAHUKOB

51

PaboTta 1 MOTITHOCTH IEKTPUIECKOTO
Toka. 3akoH Jxxoyins-Jlenna

https://m.edsoo.ru/821f4c5b

52

JlaGoparopHas paboTa
"OnpeneneHue paboThl 1 MOIITHOCTH
3JEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

DneKTpuyYecKue ey U MOTpeOuTeNnn
AJIEKTPUUYECKON IHEPTUU B OBITY.
KopoTtkoe 3ambikanue

https://m.edsoo.ru/f4fle71a

54

ITocTosTHHBIC MATHUTHI, X
B3aMO/ENCTBUE

https://m.edsoo0.ru/6e766c29

55

VYpok-uccnenosanue "N3yuenue
HOJIEW ITIOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe nosie. MarautHoe 1mosJjie
3eMJIH ¥ ero 3HaUEHHUE IS )KU3HU Ha
3emie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "DNEeKTPUUECKUe 3apsibl.
3apsKEHHbIE TeJla U UX
B3auMmoercTBus. I1ocTOSIHHBIN
3JEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

KonTponbhas pabora 1o teme
"DneKkTpudecKue 3apsbl.
3apsiKEHHBIE Tea U UX
B3auMoiericTBUsl. [loCcTOSHHBIN
AJIEKTPUYECKUH TOK" /
Bcepoccutiickas mpoBepounas pabota

https://m.edsoo.ru/18b3ac5f



https://m.edsoo.ru/821f4c5b
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59

PesepBHbIit ypok. PaboTta ¢ TekcTamu
o Teme "[locTosHHBII
AJIEKTPUIECKUH TOK" /
Bcepoccuiickas mpoBepoyHast paboTa

https://m.edsoo.ru/713efeab

60

OmneIT Opcrena. MaruuTHoe nose
3JIEKTPUYECKOT0 TOKa MarHuTHOE
I10JI€ KaTyILIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne PIEKTPOMArHiTOB B
texauke. Jlaboparopuas padota
"N3yueHue nelcTBUsI MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOoABUIaTENb IOCTOSHHOTO
Toka. Mcnonb3oBanue
IIEKTPOJBUTATEIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIOPTE.
JlabopaTopHas pabota
"KoHcTpyupoBanue u u3yueHnue
paboThl aeKkTpoaBUraTens"

https://m.edso0.ru/9c99a4b7

63

OneiTel Dapanes. 3aKoH
AJEKTPOMAarHUTHOM UHTYKIUH.
IIpaBuiio Jlenna

https://m.edsoo.ru/2981eldb

64

65

OnextporenepaTop. CriocoOb!
MTOJTYYCHUS AICKTPUICCKON SHEPTUH.
DJEeKTPOCTAHIINU HA
BO30OHOBIISIEMBIX UICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe

110 TeMe "DIJIEKTPUUECKUE U
MAarHUTHBIE sIBJIeHUS"

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
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Konrponbnas pabora o teme

66 "DIeKTprUYECcKre U MArHUTHBIE 1 https://m.edsoo.ru/fc544d96
siBiIeHUs"
P i . Pa6

67 egepBHE,’,m Ypox. Fabora © Te'IfCTaMH 1 https://m.edsoo.ru/7d3485e1
1o TeMe "TertoBbIe SBIEHUA
P i . Pab

68 egepBHE,’,m YPOK. FdboTa c TeK?,TaMH 1 https://m.edsoo.ru/46a7afa5
1o Teme "MarHuTHbIC SIBJICHUS

BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HYACOBIIO 68 145

[TPOTPAMME



https://m.edsoo.ru/fc544d96
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https://m.edsoo.ru/46a7afa5

9 KJIACC

KoinyecTBo yacoB JIEKTPOHHbIE
No aTa uudpoBLIe
Tema ypoka Kontponbnbie | IIpakTuyeckue A op
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTbI padoThI
pecypchbl

MexaHH4YeCcKOe JBUKEHUE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOuKa
Cucrema orcueta. OTHOCUTEIILHOCTE

2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTr'0 IBHKEHUS
PaBHoMepHOE IPAMOIHHEHHOE

3 p p 1 https://m.edsoo.ru/bc342e86
NIBIDKEHHE
HepaBHOMepHOE NpsAMOIUHENHOE

4 nBrokeHue. CpeHsis ¥ MTHOBEHHAst 1 https://m.edsoo.ru/9d51e741
CKOpPOCTb
IIpsimonnHeiiHOE PaBHOYCKOPEHHOE

5 P p yerop 1 https://m.edsoo.ru/cbb4116b
JIBHKEHUE. Y CKOpEHUE
CkopocTb IpSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JABHUKEHHUS. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctu
JlaboparopHnas pabota "OnpeneneHue

CKOPEHMS Tea IIPU

7 yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JBUKEHUU T10
HaAKJIOHHOH ITOCKOCTH"
CsoOoguoe magenue tei. OnbITh

8 A A 1 https://m.edso00.ru/163cf472
T'anunes
PaBHOMEpHOE IBHKEHHE IO

9 p A 1 https://m.edsoo.ru/7a978b7a
OKpyHOCTH. [lepnon n yacrora



https://m.edsoo.ru/54c98fca
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oOpamenust. JIuneitnas u yrioBas

CKOpPOCTH

10 [leHTpOCTpEMUTEIILHOE YCKOPEHHE https://m.edsoo.ru/21f74al13

11 Hepssiit saxor Hptotoa. Bexrop https://m.edso0.ru/8776289d
CHJIBI
Bropoii 3akoH HeroTOHA.

12 . https://m.edso0.ru/6b639d94
PaBHogeiicTByIOIIAs crta
T i H .

13 PETHI SAKOH HBIOTORA https://m.edsoo.ru/6155617e
Cyniepnio3urius cui

14 Pemtertne saxat Ha npumererie https://m.edso0.ru/52e8393d
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ef3a2d7f
P

16 CIUCHNE 327131 11O TeMe «(Hla https://m.edsoo.ru/3bf34e6¢c
YIPYTOCTH»

17 JlabopaTtopnas pabota «OnpeneneHue httos://m.edsoo.ru/aabe6he3
JKECTKOCTH MPYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/67bcdefb

19 Pemmerrie sanat 0 Teme «Cia https://m.edso0.ru/97c5c938
TPEHUS

20 Jlabopatopuas padora OHpeHeHeHHﬂe https://m.edsoo.ru/78ff698¢c
Kod((UIIMEHTA TPEHUS CKOJTBKCHHUS
Pemrenue 3amau no teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHus"
Cuna TSKeCTH ¥ 3aKOH BCEMHPHOTO

22 TATOTEHUs. Y CKOpeHue cBOOOIHOTO https://m.edsoo.ru/c4cba3c3
naJcHus

23 Ypok-koHpepenuus "J[BukeHue ten https://m.edsoo.ru/6a48e5c3
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BOKPYT TPaBUTAIIMOHHOIO IIEHTpA
(Conneunas cuctema). ['anaktuxu"

24

Pemenne 3agad mo teme "Cuna
TSKECTU U 3aKOH BCEMUPHOTO
TIroTeHus"

https://m.edsoo.ru/8b4d9f83

25

ITepBast kocMHUeCcKasi CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dba5

26

PaBHOBeCcHe MaTepuaibHOW TOUKH.
AOGCOIIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpIOTO TENIA C
3aKPEIUIEHHON OCBIO BPALCHUS.
MowmenT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/a351cela

27

PaBHOBeCcHe MaTepuaIbHON TOUKH.
AOcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHON OCBIO BPALCHUS.
MowmenT cuibl. LleHTp TsbkecTn

https://m.edsoo.ru/6872abf4

28

Pemenue 3agad o reme "MoMeHT
cwibl. LleHTp TsxecTn"

https://m.edsoo.ru/77b2c6¢c5

29

[ToarotoBka K KOHTPOJIBHON padboTe
o TeMe "MexaHn4yecKoe IBIKECHHUE.
Bzaumogeiictsue Ten"

https://m.edsoo.ru/2bafb487

30

KonTponbnas pabora o Teme
"MexaHU4YeCKOE IBKEHIE.
B3aumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tena. UMimynbse cuibl. 3aK0H
COXPAaHEHUs UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOIEHCTBHE

https://m.edsoo.ru/251e6f13
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Pemenne 3amau no reme "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpPaHCHUA UMITYJIbCa
VYpok- "P

33 POK-KOH(peperilis eaKTHBHOf https://m.edsoo.ru/8b5e27f1
ABHUXKCHUC B IPUPOAC U TCXHUKC

34 Mexannyeckasi paboTa ¥ MOIUIHOCTb https://m.edso0.ru/848ba637
Pa6

35 aboTa CILIBI TDRCCTH, CHIIBL https://m.edsoo.ru/d7a7c555
YOPYTOCTHU U CUJIBI TPCHUA
JlaGopatopHas pabota «Omnpenenenue

abO0TbI CUJIBI TPEHUS TIPH

36 P P P https://m.edso0.ru/667c837e
PaBHOMEPHOM JIBM)KEHUH TeJa M0
TOPU30HTALHON MOBEPXHOCTH
C OOTBL.

37 BASH SHEPTHHL H pabOTH https://m.edso00.ru/84817179
[TorennmanbHas SHEPrus
K .T

38 HHeTquCKaiI SHEPTIBL 1b0peMa o https://m.edsoo.ru/24d61ab5
KHHCTUYCCKOU SHCPIrun

39 3aKOH COXpAHCHHS JHEPIHH B https://m.eds00.ru/24661f29
MEXaHHKe
Jlab 0 nu

40 ADOPATOPHAR PALOTA (H3yRCHHE https://m.edso0.ru/48838ca3
3aKOHa COXPAaHEHUS SHEPTUI
Koieb

41 OJICDATCILHOC ABIIKCHHC 1 €T0 https://m.edsoo.ru/7b9859af
XapaKTEPUCTUKU
3 0 .

42 ATYXAIOMIE ROJEhaHHA https://m.edsoo.ru/ad17f942
Brinyxennsle konebanus. Pesonanc
M . o

43 SIRMATHRBCKIH 1 TPy sHHHR https://m.edsoo.ru/4a6aa385
MasATHUKHN
VYpok-uccnenoBanue «3aBUCUMOCTb

44 nepuojaa KojedaHuii OT KECTKOCTU https://m.edsoo.ru/b1c7271b

IIPY’KUHBI U MacChl rpy3a»
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45

[IpeBpanienue snepruu npu
MEXaHUYECKUX KOJIEOaHUIX

https://m.edso0.ru/8544337¢e

46

JlabopaTtopnas pabota «OnpeneneHue
YacTOTHI U TIEpHOa KojaeOaHuH
NPYKUHHOTO MasiTHUKa)

https://m.edsoo.ru/bald1d48

47

JlabopaTtopnas pabota «IIpoBepka
HE3aBUCHMOCTH ITEPHO/1a KOIeOaHHH
rpy3a, MOABEIICHHOTO K HUTH, OT
MAacChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunuyeckue BoaHbEL. CBONMCTBA
MeXaHu4ecKuX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJTHBI

https://m.edsoo.ru/8ed367e7

49

Ypok-koHpepeHius "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

https://m.edsoo.ru/ebd8d7h6

50

3Byk. PactipoctpaHenue n oTpaxkeHne
3ByKa

https://m.edso0.ru/8a594969

51

Ypok-uccinenosanue "Habmronenve
3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pE30HAHC

https://m.edso00.ru/699e3612

53

Ypok-koHpepermus "Y IbTpa3ByK U
MHQPa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJIHHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHnnyeckue KojiebaHus U BOJTHBI"

https://m.edsoo0.ru/b347159¢

55

KonTponbhas pabota 1o reme

https://m.edsoo.ru/e9924b5e
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"3aKkoHbI cOXpaHeHUs1. MexXaHn4YeCKHe
KoJ1eOaHusI U BOJHBI"

56

DJIEKTPOMAarHuTHOE TIOJIE.
QHCKTPOMaFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBoiicTBa AEKTPOMArHUTHBIX BOJIH

58

Ypok-koupepenmus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHME 2JIEKTPOMArHUTHBIX
BOJIH JUUISI COTOBOM CBS3U"

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH C
MOMOILBI0 MOOWIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenne 3a/1a4 Ha OIIpCACIICHUC
YaCTOThI U JJIMHBI BHGKTPOMaFHI/ITHOﬁ
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DeKTpOMarHuTHas IPUPOJia CBETA.
CkopocTtb cBeTa. BoiaHOBbIE CBOMCTBA
CBeTa

https://m.edsoo.ru/ech99257

62

Ncrounuku ceera. lpsamonuneiinoe
pacnpoCTpaHEHHUE CBETA. 3aTMEHUS
ComnHua u JlyHsr

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)KE€HUs CBETa. 3epKaja.
Pemenue 3axau Ha npruMeHeHHE
3aKOHa OTPa)KEHUsI CBETa

https://m.edso0.ru/45e9f872

64

IIpenomiienue cBeta. 3aKOH
NPEJIOMJICHHUS CBETa

https://m.edsoo.ru/3c5ff9f5

65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcosp30BaHme MOTHOTO

https://m.edsoo.ru/4e43afa2
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BHYTPEHHETO OTPAKECHUS B
ONTHYECKUX CBETOBOJAX

66

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEIOMIIEHUS] CBETOBOTO JIy4a OT yIJia
MaJIeHUs1 Ha TPaHule "BO31yX-

CTCKJIIO

https://m.edsoo.ru/835faed9

67

VYpok-koubepennus "McnonpzoBanue
IMOJIHOI'O BHYTPCHHETO OTPAXKCHUA:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBSI3b"

https://m.edsoo.ru/2ce88641

68

JInnsel. OnTHdyeckas cuiia JUH3EI

https://m.edsoo.ru/c6451cf4

69

[TocTpoeHne n300pakeHHI B TMH3AX

https://m.edsoo.ru/3b4b5e4f

70

JlabopaTtopHnast pabota "Ornpezenenne
(OKYCHOTO pacCTOSHUS U ONTHYECKOM
CWJIbl coOuparomen TMH3bI"

https://m.edsoo.ru/911a47cb

71

VYpoxk-koHpepenuus "Onrtuueckne
JIUH30BBIC TIPHOOPHI"

https://m.edsoo.ru/5b79227a

72

['na3 kak onTHYeCcKas cucTema.
3peHue

https://m.edsoo.ru/d7aa88af

73

Ypok-koubepenmus "Jled ekt
3penus. Kak coxpanuts 3penue"

https://m.edsoo.ru/4dc7b213

74

PasnosxeHne 6eoro cBeTa B CIIEKT.
Omnpitel HetoTona. Crioxxenne
CIIEKTpaJIbHBIX LIBETOB. [lnucnepcus
CBeTa

https://m.edsoo.ru/6eb8b874

75

JlaboparopHras pabota "OnBITHI 11O
pa3IokKeHUIo 0eJI0ro CBeTa B CIIEKTP U

https://m.edsoo.ru/b4867994
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BOCHPHUATHUIO IBCTA NPEAMCTOB IIPU UX
Ha6J'IIO,I[eHI/II/I 4Cpe3 IBCTOBLIC

¢bunbTpsr"

VYpok-npaktukyM "BonHOBbIE

76 CBOMCTBA CBETA: IUCTIEPCHS, https://m.edsoo.ru/1b4e5e94

uHTepdepeHys 1 tudppaxuus”
P

77 Ombrret Pesepgopna u naanetapias https://m.edsoo.ru/c36effb5
MOJIeTIb aTOMa
I1 Bopa. M

78 OCTYIATR DOpA. MIQACIL atoMa https://m.edsoo.ru/d5e656ba
bopa
HcnyckaHue v IOTJIONICHUE CBETA

79 atomoM. KBanTel. JInneriuaTeie https://m.edso0.ru/9fb5689b
CHEKTpPBI
VYpok-nipaktukym "Habmronenue

80 " https://m.eds00.ru/83b9a577
CIIEKTPOB UCITyCKaHUS

81 PannoakTHBHOCTE U €€ BUIIBI https://m.edsoo0.ru/8e724769
C .

82 TPOCHHE STOMHOTO Sipa https://m.edsoo.ru/2d85bef3
Hyxnonnas moaens
P .

83 VHIORICTHBHRIC HPEBpATIEHIA https://m.edsoo.ru/8b56a71d
N3otormbl
P :

84 " CLICHE Sajlat Tlo Teve " https://m.edsoo.ru/f241bbdc

PanuoakTrBHBIE TPEBpAILICHUS

85 [Tepwon momypacmana https://m.edso0.ru/523a9317
VYpok-koHpeperuus "PaguoakTuBHbIE

86 W3JIyYEHHS B IIPUPOJE, MEAULIMHE, https://m.edsoo.ru/4eadf6e4
TeXHUKE"
A .

87 LCHBIC PEaKLLIH. 3AKOHLI https://m.edsoo.ru/c4cbe7ee

COXPAHCHUA 3apAa0BOI0 U MaCCOBOI'O
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qUCCI

88

DHeprus CBsi3u aTOMHBIX siiep. CBs3b
MacChl M SHEPrUu

https://m.edsoo.ru/734f11cl

89

Pemenue 3a1au o teme " nepueie
peakiuun"

https://m.edsoo.ru/5efa6f52

90

Peakunu cuHTes3a u nenenus saaep.
Ucrounnku 3uepruu CosiHLA U 3BE3]T

https://m.edsoo.ru/2d7262c2

91

Ypok-koupepermus " nepras
sHepreTuka. JlercTBus
paMOaKTUBHBIX U3ITyYCHUH Ha
KHUBBIE OpPraHU3Mbl"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TemMe "DIEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsie siBrieHus"

https://m.edsoo.ru/d9f1261a

93

KonTponbnas pabora o reme
"DEeKTpOMarHuTHOE MOJIE.
DJIeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie sBeHus"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"B3zanMmonencTBue Tea"

https://m.edsoo.ru/8b45d684

95

IToBTOpenue, 06061eHue. Pemenne
pacyeTHBIX ¥ KaYeCTBEHHBIX 33134 T10
teme "TernoBsie mporeccol”

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, 06o6meHue. Pemenue
pacUeTHBIX U KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TenmnoBeIX aBuraresnei"

https://m.edsoo.ru/28f67bc4
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97

[ToBTOpenue, 06061menune. Pemenne
pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "KIIJ[ anexTpoycraHOBOK"

https://m.edso00.ru/399f4911

98

[ToBTOpEeHME, 0000IICHNE.
JlaboparopHbie pabOTEHI IO KypCy
"CseToBbI€ gBIEHUS"

https://m.edsoo.ru/1cd92c22

99

[ToBTOpenue, 0606mmeHue. Padora ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHHKe"

https://m.edsoo.ru/f7e3f69d

100

IToBTOpenue, o606menne. Pabora c
Tekctamu 1o teme "Konebanus u
BOJIHEI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, o6od6meHne. PaboTa ¢
TekcTaMu 110 TeMe "CBeTOBEIE
SIBJICHUA"

https://m.edsoo.ru/5986dca7

102

[ToBTOpenue, o6oo6meHne. Pabota ¢
TekctaMu 1o Teme "KBaHToBas u
anepHas pusuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

102

27
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MMPOBEPAEMBIE IPEIMETHBIE PE3YJBbBTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJIBHON TPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

7 KIIACC

Kon
NMpoBePsAIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHON NIPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHust

11

HCIIOJIB30BATh N3YYCHHBIC ITOHATHA

1.2

pasiinyaTtb ABJICHHA IO OMNMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/I3I/I‘IGCKOC SABJICHHUC

1.3

pacro3HaBaTh TIPOSIBIICHHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Hcie (U3NYECKUe SBICHHUS B MPHUPOJE,
[IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (DU3UIECKUX SBJICHUN

14

ONKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PHU3UYECKHWE SBICHMUS,
UCTIONB3ysd (U3WYECKHE BEIHYWHBI, TPU OINHCAHWH IPABHIHLHO
TPAKTOBaTh (UBWYECKUU CMBICI HCIONB3yeMBIX BEIHYUH, UX
0003HaUCHUS U €IUHHIIBI (PU3HUYECKUX BEITUWYNH, HAXOIUTH (HOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTHMH
BeTMYMHAMHU, CTPOUTHh TpadUKW  W3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIIMYHUH

15

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
WCIIONb3Yysl W3Y4YEHHBIE 3aKOHBI, IPU 3TOM [aBAaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHAa M 3alMChiBaTh €ro  MaTeMaTH4YecKoe

BBIPAKEHUE

1.6

OOBSICHATh (PU3UUYECKUE SIBJICHUSI, IIPOLIECCHl U CBONCTBA TEJ, B TOM
yyclieé MU B KOHTEKCTE€ CHUTyallMii IpPaKTHUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBISBIATh TNPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WU

3dKOHOMCPHOCTHU

1.7

pemath pacd€THble 3a1a4u B 1 — 2 nmelCcTBUS, UCMONB3Ysl 3aKOHBI U




(hopMyiibl, cBsA3bIBaONINE (DU3HMUECKHUE BEJIMYMHBI: HA OCHOBE aHAIN3a
yCIOBMSI 3aJlaud  3alUChIBaTh KPATKOE YCIOBHE, IMOJACTABISATH
¢bu3nyeckre BeIUYUHBI B (OPMYJIIBI U IPOBOJUTH PACUEThl, HAXOAUTD
CIpaBOYHBIE JIaHHBIC, HEOOXOUMBIC AJIs PEIIeHUs 3a7ad, OlEHUBATh

PCATUCTUIHOCTD HOJIy‘-ICHHOﬁ (I)HSH‘-ICCKOﬁ BCIINYMHBI

1.8

pacro3HaBaTh IPOOJEMBbI, KOTOPbIE MOXHO PELIUTh NPU I[OMOLIU
(I)I/ISI/I‘ICCKI/IX METOOAOB, B OIIMCAHHHU HCCICOAOBAaHHUA  BBIACIATH
MpoBepsieMoe  MpeAnojoXkeHue  (Tumoresy),  pa3iuyarb U
UHTEPIPETHPOBATh IOJyYEHHBIH pe3ylbTaT, HAaXOAUTh OIIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI 110 €T0 PE3yJibTaTaM

1.9

MPOBOANTH OIBITHl MO HAOMIONEHHWIO (DU3NYECKUX SBICHUN WIH
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYJIHpOBaTh  MPOBEpSiEMbIE
NPEANONIOKEHUS,, COOMpaTh  yCTAHOBKY M3  HPEUIOKEHHOTO

O60py,[[0BaHI/IH, 3allMCbIBATh XO/J OIIbITa 1 (I)OpMy.TII/IpOBaTB BBIBOJbI

1.10

BBITIOJIHATE IMPAMBIC U3MEPCHUA C UCIIOJIB30BAHUCM AHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMMCHIBATH IMOKa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COTIOTHOM MOTPEITHOCTH U3MEPEHHM

111

MPOBOJUTHL  HWCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DHU3HUYECKOM
BEJIMYUHBI OT JPYrodl € MCIIOJB30BAaHUEM NPSAMBIX H3MEPEHHUI,
y4acTBOBaTh B TUIAHHUPOBAHUM YYE€OHOTO HCCIICIOBAHHS, COOUPATH
YCTAHOBKY M BBINIOJHATh U3MEPEHHUS, CIEYS NPEAIOKEHHOMY IUJIaHY,
(bUKCUPOBATh PE3YIbTATHl TOJTYYEHHON 3aBUCUMOCTH (U3UUIECKUX
BEITUYHH B BHJIC MIPEITIOKEHHBIX TaOIHUI] ¥ TpadUKOB, AeTIaTh BBIBOIBI

10 pe3yJibTaTaM HCCieI0BaHUs

1.12

NPOBOJUTHh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYHH, CIerys
MPEUI0KEHHONW MHCTPYKIUH: MIPHU BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM

BCIINYHMHBI

1.13

CO6J'IIO,Z[aTL npaBujia TCXHHUKH 0e3omacHOCTH IIpu pa60Te C

1a00paTOpHBIM 000y I0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaTh IPUHLHUIBI JEUCTBUS HU3Y4YECHHBIX
npubOpOB M TEXHUYECKHX YCTPOMCTB € MOMOIIbI0 HMX OIHCAHUA,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX (DM3WYECKHX SIBICHUH U

HEOO0XOMMBbIE PU3NICCKUE 3aKOHBI 1 3aKOHOMEPHOCTH




1.15

NPHUBOJIUTH TNPUMEPHl  (HAXOIUTh HMHPOPMAIMIO O MPUMEPax)
MPAKTUYECKOr0 UCTIOIH30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I oOecnedyeHus Oe30MacHOCTH TpH  OOpalieHuH ¢
puOoOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHYCCKOT'0 MOBCACHUS B Oprxcanmeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHHUKOB MH(pOpManuu B cetu VHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM TOMCKOBBIM 3alpoOCcOM, Ha OCHOBE
MMEIOIINXCS 3HAHUK W MYTEM CPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB
BBIACTATE MH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON MM

MOJKET OBbITh HeHOCTOBCpHOﬁ

1.17

HCIIOJIb30BATh pu BBITTOJTHEHUH y4eOHBIX 3a1aHAN
HAYYHONONYJISIPHYIO ~ JIUTEeparypy  (usmyeckoro  cojep:kaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceth VHTepHeT, BIaIeTh
npuéMaMM KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HHPOpMaLUU

13 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIC KpAaTKHE NMHUCHMEHHBIC U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaUuU (HU3NIECKOTO
COJIepKaHus, B TOM YHCJEe MyOIMYHO JeNaTh KPaTKhe COOOIICHUS O
pe3yabTaTax TPOEKTOB WIM YYEeOHBIX WCCICIOBAHUN, NpPU STOM
IPaMOTHO HCIIOJIb30BaTh M3yYCHHBIH MOHATHHWHBIA ammapar Kypca

(I)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

MIPH BHINIOJTHEHUH Y4YE€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenesaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH,
CIeMUTh 3a BBHITIOJIHEHWEM IUTaHA JIEUCTBUM, aJ€KBAaTHO OICHWBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTpauBaThH
KOMMYHHUKaTHBHOE B3aNMOJIeIiCTBIE, YUUTHIBAS MHEHHE

OKPYKaroLIIX

8 KJIACC

Kon
MpoBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHON IPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHust

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3jindaTthb ABJICHHUA IO OMNHUCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




1.3

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I'-I€CKOG SIBJICHUEC

pacrmo3HaBaTh MPOSBIECHUE W3YYEHHBIX (U3MUECKUX SBJIICHUH B
OKpY>KalolleM MHpe, B TOM 4ucie (U3UUECKUe SBICHHUS B MPHPOJIE,
[IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 337a4y B y4e€OHYIO, BBIJICIATh

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKH) (PU3NUECKUX SBICHUIM

14

ONMCHIBATh HW3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCHoNb3ysl (pU3MUecKre BEJIWYUHBI, IPU ONHUCAHUU MPaBUIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICA  MCIOJB3YEMbIX  BEJIMYMH,
0003Ha4YEHUS ¥ €IUHULIBI PU3NUYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBS3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOMTHh  TpauKH  HM3yYCHHBIX  3aBHCHUMOCTEH

(bHBI/I‘IeCKI/IX BCJIIMYHUH

15

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-IGCKI/IG SABJICHUA U IIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIOBECHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa MW  3aIllMChIBAaThb €Ir0 MAaTCMaTH4YCCKOC

BBIpa)KEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOIIECCHl M CBOIMCTBA TEJ, B TOM YHCIIE W B
KOHTEKCTE CHUTyallHd TPaKTHKO-OPUEHTHUPOBAHHOTO  XapaKrTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JIOTMYECKUX INaroB ¢ Mmomomiplo 1 — 2 W3Y4YEeHHBIX CBOKMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHA UK 3aKOHOMCPHOCTH

1.7

pemaTth pacu€THble 3a7aud B 2 — 3 JIEWCTBUSI, UCIONB3YSl 3aKOHBI U
(hopmynbl, CBA3BIBaIONME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHaM3a
YCIJIOBHSI 33/1a4yl 3alIUChIBATh KPATKOE YCIIOBUE, BBISIBISITH HEJOCTATOK
JMaHHBIX JJIsS pelIeHUs 3a/Jayd, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus, MPOBOAUTh PACYEThl U CPABHUBATH
MOJIyYeHHOE 3HayeHHe (U3UYECKON BEIWYMHBI C U3BECTHBIMHU

JaHHBIMHU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPH MOMOIIN
(Gu3M4YEeCKUX METO/I0B, UCIOJIB3YsI OIIMCAHNE HCCIIEI0OBAHNUS, BBIICNIATh
IIPOBEPSIEMOE NPEIIOJN0KEHNE, OLEHUBATh IPABUIIBHOCTh IMOPSIKA

MMPOBCACHUA UCCIICAOBaHUs, ACTIATh BLIBOABI

1.9

NPOBOJUTH OIBITHI TI0 HAOIIOJCHHUIO (U3UYCCKUX SIBICHUN WIIH
(u3MYecKuX  CBOWCTB  Tel:  (OPMYJIHPOBAaTH  IPOBEPSIEMBbIC

OpPEANONOKEeHUs,, CcoOUpaTh  YCTAaHOBKY M3  IPEUIOKEHHOIO




1.10

000py/10BaHus, ONIUCHIBATH XO/JI OIBITA U (POPMYJIUPOBATH BBIBObI

BBIIIOJIHATE MPAMBIC HU3MEPCHHA C HCIIOJB30BAHHEM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYUKOB (I)I/IBI/FICCKI/IX BCJIMYNH, CPABHUBATL PE3YyJIbTATHI

M3MEpeHuil ¢ yu€ToM 3aJaHHOM a0COTIOTHOM MOTPEUTHOCTH

111

OPOBOJUTh  MCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYUHBI OT JApPYroll C HCIOJB30BAHMEM IMPSMBIX H3MEPEHMI:
IUIAaHUPOBAaTh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIMOJHSTH
U3MEpeHus, cienys  INpeUIoKeHHOMY  IIaHy, (uKcupoBaTh
pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJAE TaOJHI] U TpaUKOB,

ACJIaTh BBIBOJLI 110 pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE  W3MEpPEHHs]  (U3NYECKUX  BEIUYHH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY,
ciaenyss TPENJOKEHHOW WHCTPYKIMH, W BBIUUCIATH 3HAYCHHE

BCJIMYUHBI

1.13

CO6J'IIO,Z[aTL npaBujia TCXHHUKH 0e3omacHOCTH IIpu pa60Te C

1a00paTOpHBIM 000y I0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS M3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (M3MUECKUX SIBJICHUH ¥ HEOOXOIMMBIC

¢u3nvecKkne 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IMPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pBI o ¢xX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTAaBJIATH CXCMBI
QJICKTPHUICCKUX I_ICHGI‘/JI C TOCJICAOBATCIbHBIM U IapaJlJICTIbHBIM
COCAUMHCHUEM 9JICMCHTOB, pasindasa YCIOBHBIC 0003HaYEHHS

3JIEMEHTOB JJIEKTPUYECKUX LIeTIeH

1.16

NPUBOAUTH TNpPUMEPHl (HAXOAUTh HMHPOPMALHUIO O MpuUMepax)
MPaKTUYECKOI0 UCIOIb30BaHMs (PU3NUYECKUX 3HAHUN B IIOBCEIHEBHOM
KHU3HM U1 oOecriedeHusi O€30MacHOCTH TpU  OOpallleHuH ¢
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3[JOPOBbS U

COOJTIO/ICHHSI HOPM KOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpesie

1.17

OCYILECTBIISATh MOUCK MHPOPMALUU (HPU3UYECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W NYyTEM CpPAaBHEHMS
JIOTIOJTHUTEIbHBIX MCTOYHHKOB BBIICNATh HMH(OPMAIMIO, KOTOpas

SABJIICTCA HpOTI/IBOpe‘{I/IBOﬁ HJIA MOKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpyu  BBIIOJHCHUN yT-IC6HI)IX 3aI[aHI/Iﬁ HAay4YHO-




HOMYJISIPHYIO JIUTEpaTypy (GU3NYECKOTO COAEp)KaHUs, CIPABOYHBIE
Marepuaisl, pecypcsl ceth MHTepHeTr; BiageTts  NpuUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(DOpMAILUK U3 OJHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHHSI,
000011ast “HGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO
CONlepKaHUsl, B TOM 4YHCIE MYyOJIMYHO TMPEACTABISATh PE3yIbTAaThI
MPOSKTHON WJIM  HCCJICIOBATEIIbCKOW JICATEIBHOCTH, TPH 3TOM
TPaMOTHO WCIIONB30BaTh HM3YUYCHHBIH MOHATUHHBINA ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hp€3eHTaLII/Ieﬁ

1.20

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (U3MUECKUX
MIPOLIECCOB PaCHpeNesTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJHEHUEM IUIaHa
JEUCTBUA W KOPPEKTHPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJAJ B JESATENbHOCTb TPYMINbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MPOSABISAS  TOTOBHOCTh

paspeniats KOH(PIUKTHI

9 KJIACC

Kon
NpoBePAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi

11

HCIIOJIB30BAaTh U3YUYCHHBIC IIOHATHA

1.2

pasiinyaTtb ABJICHHA IO OMNMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (bmnqecxoe SABJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIlleM MUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
MIPH 3TOM TMEPEBOIUTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) GU3HUYECKUX SIBICHUN

14

OTMHCHIBAaTh M3yUYCHHBIE CBOWCTBA TeN M (PU3WYECKHUE SIBIICHMUS,
UCTIONB3Yysl (DU3MYeCKHe BEIWYWHBI, NPH ONMUCAHUH TPABHILHO
TPaKTOBaTh  (PU3UYECKHII  CMBICI  HCIOJNb3YEMBIX  BEJIUYHH,
0003HAYECHUS U €IUHUIBI PUBNIECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,

CBS3BIBAIOIME JaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMHU




BEIMYMHAMHU,  CTPOUTh  IpaUKW  M3YyYEHHBIX  3aBUCHUMOCTEN

(hM3HUYECKUX BETUYNH

15

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIOBECHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa H  3aIlIMChIBAThb €I0 MAaTCMaTH4YCCKOC

BBIPAJKEHUE

1.6

OOBSICHATH (bl/IBI/I‘IeCKI/Ie mponecCol U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC chyaum?I IMMPAKTUKO-OPUCHTHPOBAHHOT'O XapakTepa:
BBIABJIATh MPUYIMHHO-CJICACTBCHHBIC CBA3U, CTPOUTH 00BsACHEHHE U3 2
— 3 J0rMYecKUx IIaroB C IIOMOIIBIO 2 -3 N3YUYCHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHA UK 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIC 3a7auM (omuparomuecs Ha cucremy u3 2 — 3
ypaBHEHHUI), HCMONB3ysd 3aKOHBI U  (OPMYNBI, CBS3BIBAIOIIUE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalIHM3a YCJIOBHUS 3a7addl
3aIlMUCbIBATh  KPATKOC  YCJIOBHUC, BBISABJIATH HEAOCTAKOIIUE UIIN
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL PELICHMs, IIPOBOJUTH PACUETHI U OLICHMBATh PEATMCTUYHOCTH

MOJIYUYCHHOT'O 3HAYCHU A q)HSH‘lGCKOfI BCJINYHMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIMTh MPH MOMOILU
(U3NIECKUX METOJIOB, UCIOJIB3Ys OMMCAHUE HCCIECIOBAHNUS, BBIIEISATh
IIPOBEPAEMOE IIPEAIOJIOKEHUE, OLEHUBATh IIPABUIBHOCTH IIOPSIKA
MIPOBEACHUS HCCIEN0BaHUsA, JeNaThb BBIBOJBI, WHTEPIPETUPOBATH

pe3ybTaThl HAOIIOACHUI U OIBITOB

1.9

MPOBOJIUTH OIBITHI MO HAOMIOJACHUIO (PU3MUECKUX SIBICHUH MU
(U3MUECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpATh yCTAHOBKY M3
n30BITOYHOTO Habopa 0O0OPYHOBaHUS, ONMUCHIBATH XOJ OIMbITA U €ro

pe3yabTaThl, POPMYIUPOBATH BHIBOIBI

1.10

MPOBOANTh TIPU HEOOXOJUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH,
OTIpeNieNiAs CpelHee 3HaueHHEe H3MepseMOW BeIMYMHBI ((POKyCHOE
paccrosiHue coOuparomeld JHH3bI), 000CHOBBIBATH BHIOOp criocoba

nu3MepeHust (M3MEPUTEITLHOTO pUOopa)

111

MIPOBOJIUTH HCCIENOBaHUE 3aBUCUMOCTEH (PU3MYECKHX BEIHYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUIl: IUIaHUPOBaTh HCCIEIO0BaHMUE,
CaMOCTOSITENIFHO COOMpAaTh YCTAHOBKY, (DUKCHUPOBATH pE3yIbTATHI

HOquCHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIMYHUH B BHJC T3.6.HI/IIII/I




1.12

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 11O PE3YJIbTaTaM UCCIICAOBAHUA

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKUX  BEJIIUYHH:
IUTAHUPOBATh MU3MEPEHHs], COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIIOJHATh W3MEPEHHUsA, CIEeAysS NPEIJIOKEHHON HWHCTPYKIIMH,
BBIYMCIIATh 3HAYCHUE BEJIMYHMHBI W AHAIM3UPOBATh IIOJyYEHHBIE

pe3yJIbTaThl C YY4ETOM 33IaHHON MOTPEIIHOCTU U3MEPEHUI

1.13

coOmogaTh MpaBWIa TEXHUKH Oe3omacHocTH 1mpu  pabore ¢

1a00paToOpHBIM 000pyI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE TNPH3HAKK M3YYEHHBIX (PH3MUECKUX MOJEICH:
MaTepuagbHas TOuKa, abCONIOTHO TBEPAOE TEI0, TOUEUHBIH HCTOYHUK
CBEeTa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO si/ipa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOM HAa WX OIHUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBax (DU3WUYECKUX SBIEHUA H HEOOXOIUMBIE

(I)I/ISI/IHGCKI/IC 3aKOHOMCPHOCTH

1.16

1.17

WCIIONIB30BAaTh CXEMBl W  CXEMAaTU4YHbIE PHUCYHKH HM3YyYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKUX IPOLIECCOB IPHU PELICHUH Y4eOHO-IIPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JUIs IIOCTPOCHUS N300pakeHUH B IJIOCKOM
3epkajie u coOuparoeil mH3e

MPUBOJUTH TMpUMEphl (HAXOAWUTh HWHPOPMALUI0O O MPUMEPaX)
MPAKTUYECKOI0 UCIOIb30BAHUS (PU3UUYECKUX 3HAHUI B IMOBCETHEBHOM
KU3HH Ui o0ecriedeHusi O€30MacHOCTH TpU  OOpamieHun ¢
puOOpaMy U TEXHUUECKUMHU YCTPOICTBAMH, COXPAHEHUS 310POBbS U

COOJIIO/ICHHS. HOPM DKOJIOTHYECKOTO MOBEICHHSI B OKpY KaloIien cperie

1.18

OCYIIECTBIIATh MOUCK UHPOPMAIK (PU3HUECKOTO COACPKAHUS B CETU
WntepHer, caMmocTosATeNnbHO (OpMYyIUpys TOMCKOBBIM  3ampoc,
HaxXOAWTh IYyTH  OIpPENEIEHHUs]  JOCTOBEPHOCTH  IOJYYEHHOU
nHpOpPMAllMM HAa OCHOBE HMEIOIIMXCS 3HAHUH WM JIOTOJHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIOJIb30BAaTh IPU  BBINOJHEHUM Y4YeOHBIX 3aJaHUi  HAy4dHO-
HOMYJISIPHYIO JIUTEpaTypy (U3NYECKOrO COJEp:KaHus, CIpaBOYHbIE
MaTepuanbl, pecypcbl ceth VIHTepHeT; BiIaieTb NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusi HH(GOPMALIUU U3 OJHON




1.20

3HAKOBOM CUCTEMBI B JPYTYIO

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HWH(pOpPMAllMM M3 HECKOJIBKUX HCTOYHMKOB (U3NYECKOTO
coJiep)KaHusl, MyOJIMYHO HPEACTaBISITh PE3yJbTaThl MPOEKTHOW WM
UCCIIEOBATEIBCKOM  JACATENBHOCTH, NPU  3TOM  TPaMOTHO
UCII0JIb30BaTh U3YYCHHBIN MOHATUNHBIN anmapaT u3y4aeMoro pasiena
(GU3MKH U CONMpPOBOXKIAThb BBICTYIUIEHHE Mpe3eHTauueil ¢ y4éroMm

0C0OEHHOCTEH ayJIUTOPUN CBEPCTHUKOB

121

IIPU BBITIOJHEHUHM Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB paCTpeAesaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIAHA
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JESATEIbHOCTb TIPYIIbL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJEWCTBUE,  NPOSBISAA  TOTOBHOCTH

paspemniaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon
pasaena

Kon

3JIEMEHTA

IIpoBepsieMble 3J1eMEHTHI CO/IEPKAHUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOILETO MHUPA

11

Ousuka — Hayka O Tpupoje. SIBIeHUS TPUPOIBI.
Ousnueckue  SIBICHUS: MEXaHWYeCKHe,  TEeIIOBbIE,

SJICKTPUYICCKUEC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue  BeNWYMHBL.  M3Mepenue — usmueckux
BenmmunH.  @usnueckue  npubopsl.  IlorpemHocts

H3MCpCHHI>i. MC)KJIYHapOI[HaH CHUCTEMAa CANHUIL

1.3

EcrecTBeHHOHAaY4HBI METOJA TO3HaHUS: HAOIIOJCHUE,
IIOCTAHOBKAa HAY4YHOIO BOIPOCA, BBIIBHKEHHE THIIOTE3,
HKCIEPUMEHT [0 MPOBEpKE THUIOTE3, OOBSICHEHHE

Ha6moz[aeMor O ABJICHUA

14

Onwucanue HpU3NYECKUX SBICHUH C TTOMOIIBIO MOJIENEH

15

[TpakTrueckue pabOThI:
W3mepenue pacCTOsHUMN.
N3mepenune 00bEMa KUIAKOCTU U TBEPIOTO TEA.
Omnpenenenne pasMepoB MajbIX TEI.
N3mepenne TemnepaTypsl IpU IOMOILIHU KUIKOCTHOTO

TEPMOMETPA U JaTYNKaA TEMIIEPATYPHI

I[NEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMU BEILIECTBA

2.1

CrtpoeHue BemiecTBa: aroMbl M MOJEKYJbl, WX
pa3Mepbl. ONBITHI, JTOKa3bIBAIOLIUE IUCKPETHOE CTPOCHHUE

BEIIECTBA

2.2

JBmwxenne wyactun BemectBa. CBA3b  CKOpOCTH
NBIDKEHMS  4acTUIl C  TemmepaTypoil.  BpoyHoBckoe

nBIKeHue, mddysus

2.3

B3aHMO,HeI>'ICTBHC JaCTHUIl BEIIECTBA: IIPUTAXKCHUEC U

OTTAaJIKMUBaHUC




AFpeFaTHBIe COCTOsAHMA BCIICCTBA: CTPOCHHUE Ta30B,

KUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  Tel.

2.4 B3auMocBs3p MeEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJICKYJISPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI

[MpakTuveckue padOTHI:
Onenka JguamMeTpa aromMa METOAOM  psIoB  (cC
UCToNIb30BaHueM ¢otorpaduit).
2.6 OneITEI IO HAOJIIOJICHUIO TEIUIOBOTO PaCHIUPEHUS

ra3os.
OneiTbl 1O OOHAPYKCHHIO JNEUCTBUSL  CHJI

MOJICKYJIAIPHOTO ITPUTAKCHUA

JIBIDKEHHME U B3BAUMO/IEMICTBUE TEJI

31 MexaHn4ueckoe IBIDKEHUE. PaBHomepHOE u
' HEpPaBHOMEPHOE JIBM)KEHHE
3.9 Ckopocte. CpenHss CKOpPOCTb NP HEPABHOMEPHOM
' JBIDKEHUH. Pacy€T myTy u BpeMeHU ABMKCHUS
SBnenne mHepuuu. 3akoH MHepUuHU. B3aumoneiicTeue
3.3 TeJ KaKk MPUYMHA U3MEHEHUS CKOPOCTHU IABUKEHUS TEI.
Macca kak Mmepa UHEpTHOCTH Teja
34 IInotHocTs  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €JMHULIE 00BEMA BEIIECTBA
3.5 Cwta KaK XapaKTepuCTHKa B3aUMOICHCTBHSI T
36 Cuna ympyroctu u 3akoH ['yka. U3mepenue cumibl ¢
' MOMOIUIbIO IMHAMOMETpa
37 SIBnenue TAroTeHUs U cuia TsokecTH. Cuila TSDKECTH
' Ha JIpyrux ia”ertax. Bec rena. HeBecomocTh
38 Cuna Tpenus. TpeHuE CKOJbKEHHS U TPEHUE TOKOS.
' TpeHue B npupoJe U TEXHUKE
39 CrnosxeHue cwil, HaIpaBJIEHHBIX IO OJHOM MPSMOI.
' PaBHOpelicTBYIOIIASA CHIT
310 [TpakTrueckue paboThI:

OnpeﬂeﬂeHHe CKOPOCTH  PAaBHOMCPHOI'0O  IABHKCHUSA




(mapuka B OJKHJAKOCTH, MOJENH  DJIEKTPUYECKOTO
aBToMOOMNIA M Tak pganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJNBXEHHS Opycka WIM IIapuka Mo
HAKJIOHHOM  miockoctd.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIUE
3aBHCUMOCTh pacTsikeHus (aedopmarnuu) MmpyXUHbBI OT
NPWIOKEHHOW  cmibl.  OMBITB,  JEMOHCTPUPYIOIIHE
3aBUCUMOCTDL CHJIbI TPCHUSA CKOJIBXKCHUSA OT BECa TCJia U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

dusnueckue IBICHUS B IPUPOJE: PUMEPHI IBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXXUBOU IIPUPOJIE,

IlCﬁCTBHG CHJIbI TPCHUA B IIPUPOAC N TCXHUKE

3.12 TexHudeckue ycTpoucTBa: TMHAMOMETP, TOIIITUITHIUKH

TABJIEHME TBEPJIBIX TEJL, )XUJKOCTEN 1 TA30B

41 I[aBJ'IeHI/Ie TBépI{OFO tena. CrnocoObl YMCHBIICHUA U

YBCIIUUYCHUA OJAaBJICHUS

49 JlaBneHue raza. 3aBUCHMOCTD JIaBJICHHS T'a3a OT 00bEMa,
TEMIIEPATypPbl

43 [lepenaua naBneHus TBEPIBIMU TEIaMH, XUIAKOCTIMHU U
razamu. 3akoH Ilackanga. ITHneBMaTHUYeCKHE MaIINHEI

3aBHCUMOCTh  JaBJICHHWSI  JKUJKOCTH OT  TJIyOMHBIL.
4.4 IMunpocratudeckuit mapamokc. CooOmarOMmecs: COCyIbl.

FI/II[paBJ'II/ILICCKI/Ie MCXaHHU3MBbI

Atmocdepa 3emnu u atmocdepHoe nasienue. [IpuunHbl
45 CyIIIECTBOBaHUS BO3AYHIHOW 00o0mouku 3emu. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO TaBICHUS OT

BBICOTBI HAJA YPOBHEM MOPsL

A5 Usmepenne atmocdepHoro namnenus. [lpuGopsr s
WU3MEPEHUS aTMOC(EPHOTO TaBJICHUS

JleficTBHe JKMIKOCTM M ra3a Ha IIOTPYKEHHOE B HHUX
4.7 Teno. BreltankuBaromas (apxuMenoBa) Ccuia. 3aKoH

Apxumena

4.8 [TnaBanue Ten. Bo3ayxomnnaBanue

4.9 [TpakTuueckue pabOTHI:




HccnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00b€Ma TOTPYKEHHOH B JKUIKOCTh YacTH TeJja.
OnpeneneHre BHITAIKUBAIOLIECH CUJIbI, NEUCTBYIOIIEH Ha
TEJO,  IOrpyKEHHOE B JKHUJIKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEIIO0O B JKUAKOCTH, OT Macchl Teja. OIMbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIBI, IEHCTBYIOIICH Ha TENO B JKUIKOCTH, OT 00BEMa
MOTPYKEHHOW B KUJKOCTh YACTHU Te€Ja U OT IUIOTHOCTH
JKUJKOCTH. Konctpynpoanue apeoMerpa 38307

KOHCTPYUpOBaHHE  JIOAKM M  OmpejaercHue e

TPYy30IIOABEMHOCTH

®dusnyeckue  SABJIEHUS B NIPUPOJIE: BITUSTHUE
4.10 aTMoc(epHOro JaBICHHS HA )KUBON OpPTraHu3M, TNIaBaHUE

pbIO

TexHHuecKue YCTPOWCTBA: COOOMIAIOIINECS COCY/BI,
A1l YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUNA TIpecce,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPI' A

5.1 Mexanudeckas pabota
52 MexaHnueckast MOIITHOCTb
£ 3 [TpocThle  MEXaHW3MBI: pbIYar, OJIOK, HAKIOHHAS
' TI0CKOCTh. [IpaBuiio paBHOBecus phluara
5.4 [TpumeHeHue npaBuia paBHOBECHS phluara K OJIOKy
«3omotoe  mpaBwio»  MmexaHukn.  Koaddumment
55 [I0JIE3HOT'O EHCTBUA MEXAHU3MOB. [TpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [TorenuumanpHas sHEPTrUn TeNa, MOTHATOTO HaA 3eMIIEH
o.7 Kunernueckas sHeprus
£g [Tonmnass MexaHWueckass SHEpPTUs. 3aKOH W3MEHEHHUS U
' COXPAHCHUS MEXaHHUYECKOHN dHEPTHH
Eg [TpakTryeckue paboTHhI:

Omnpenenenrie  paboTel  CHJBI ~ TPEHUS  TIpH




PaBHOMEPHOM JABUKCHHUN TCJ1a 110 I‘OpH30HT2UII:HOI71
IIOBEPXHOCTU. VcciienoBanue yCciioBUN paBHOBECHUS pblyara.
Nsmepenne KII/[ HaknoHHOM MutockocTH. M3yueHne 3akoHa

COXpaHEHUS MEXaHUYECKOI SHEPTHH

®dusnuecKkue SBICHUS B IPUPOJE: pblUaru B Tele

5.10
YyesoBeKa
TexHu4yeckue yCTpPOWCTBA: pbluar, MOABUKHBIA U
511 HETIOJIBMKHBIA OJIOKW, HAKIIOHHAS TUIOCKOCTH, TPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Koxa Kon
IIpoBepsiemble 3JIeMEHTBHI COAEPKAHUSA
pa3nena 3J1eMeHTa
TETUJIOBBIE ABJIEHUA
OcCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KHUHETHIECKON
61 TEOPHUM CTPOCHHUS BellecTBa. Macca U pa3Mepbl
' MoJnekyd.  OmbITB,  MOATBEP)KAAIONINE  OCHOBHBIC
MIOJIOKEHHUST MOJICKYJIIPHOKHHETHYECKOW TEOPUH
Mognenn  TBEpAOro, IKUAKOTO U ra3o00pa3HOro
6.2 cocTtosiHUI BemecTBa. Kpucraumueckue U amopdHbIe
Tena
OObsicHEHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX Tell
6 6.3 Ha OCHOBE TIOJOXKEHUH MOJEKYIIPHOKUHETUYECKON
TEOpUn
6.4 CMauuBaHUE U KallWJUIIPHBIE SBICHUS
6.5 TemoBoe pacupeHue u cxaTue
66 Temnepatypa. CBs3b TeMIEPATyphl CO CKOPOCTHIO
' TETUTOBOTO IBUKCHUS YaCTHIT
6.7 Buytpennss sneprusi. CiocoObl N3MEHEHUsI BHYTPEHHEH
' SHEPIHu: TEIUIoNepeIada u COBepIeHne paboThI
68 Bunsr Terutonepenayn: TEIIIONPOBOIHOCTh, KOHBEKIIUS,
' U3Ty4YeHue




KomuuectBo TCILIIOTBI. VaenpHas TEIUIOEMKOCTD

6.9
BEIIECTBA
TemmooOMeH U TEmIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBepAeBaHNE KPUCTATUIMYECKUX BEILIECTB.
' VY aenbHas TEMI0TAa MIaBICHUS
[TapooOpazoBanne 1  KoHAeHcauus. VcmapeHue.
6.12 Kunenue. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCUMOCTh TEMIIEpPaTypbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BiaxxHocTs BO3yXa
6.14 OHeprus TOIIMBA. Y JeNbHAs TEIUIOTa CTOPAHUS
[Tpuanumner  paGotbl  TermoBbix — asurarenet  KITJI
6.15 TEIJIOBOTO JBUTartesis. TeruioBble ABUTATENIM W 3allUTa
OKpY>Karoliei cpeaspl
3aKOH COXpaHCHHS U MTPEBPAIICHIS SHEPTUU B TCIIOBBIX
6.16
nporeccax
[IpakTuyeckue paboOTHI:
OnpiTel 1O OOHApPYXKEHHIO  JEHCTBUS  CHUI
MOJICKYJISIPHOTO TIPUTSIKCHHSI.
OnbITHl O BBIPAIIMBAHUIO KPUCTAJJIOB MMOBApEHHOMN
COJIM WJIM caxapa.
OnBITH 10 HAONIOIEHUIO TETJIOBOTO PACIIUPEHUS
ra3oB, )KUJAKOCTEW U TBEPABIX TEI.
6.17 Omnpenenenue AaBleHUs BO3yXa B OaIOHE HITIPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHUS
BO3/1yXa OT €ro 00b&Ma 1 HarpeBaHus WU OXJIAKICHHUS.

ITpoBepka rumnoresbl JTMHEWHON 3aBUCHMOCTH JIJIMHBI
CTOJIOMKA JKUJAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TeMIepaTyphl.

Habmionenne n3MeHeHust BHyTPEHHEH YHEPTUU Tella B
pe3ynbTare Terionepeaadd u padboThl BHEIIHUX CHIL.

Uccnenosanne SIBIICHUS TEeII000MeHa npu




CMEIIMBAaHUH XOJIOJTHOW U TOPSAYEH BOJIBI.

OnpeneneHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TpU TEIIIOOOMEHE C HarpeThiM METaUNIMYeCKUM
HAJIUHIPOM.

Ornpenenenne yaenbHOM TETOEMKOCTH BEILIECTBA.

Uccnenosanue mpoiiecca ucnapeHusl.

Ornpeznenenre OTHOCUTENbHOM BIAXKHOCTH BO3/yXa.

Ornpezenenne yaelIbHON TETUIOTHI IJIABJICHUS JIbJIA.

dusnyeckue SABJICHUS B TMPHUPOJC: IOBEPXHOCTHOE
HATSHKEHHWE M KaMWUBIPHBIC SIBICHHS B TMPHPOIE,
6.18 KpPHUCTAJIBI B TIpupoje, uanyueHue CoJHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa,

WHEsI, CHEra.

TexHuueckue  yCTpOMCTBA:  KalWUIAPBL,  IIPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIH TEPMOMETD,
6.19 JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THIPOMETpPHI, ICUXPOMETpP, NapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOpaHuUsl.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. /[Ba poaa aIeKTpUYECKUX 3apsi0B

B3aumopelictBue 3apsokeHHBIX Ten. 3akoH  Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tl OT

BEJIMUMHBI 3apsAJI0B U PACCTOSHUS MEXY TEIaMHU)

Onexrpudeckoe moiie. Hanpsok€HHOCTD AIeKTPUYecKoro
7.3 noJist. [IpuHIUTT Cymeprno3uIuy SJIEKTPUUECKUX TTOJICH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenn »snekTpuyeckux 3apsioB. IJEMEHTApHBIN

7.4 snexTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHukn n
JURJIEKTPUKU
7.5 3aK0H COXpAaHEHHS IIEKTPUUECKOTO 3apsiaa

ONEeKTpUYeCKUi  TOK.  YCJIOBUS  CYIECTBOBAHUSA
7.6
3JIEKTPUYECKOTO TOKA. FICTOYHMKH ITOCTOSIHHOTO TOKA




HeiictBus AIEKTPUUYECKOTO TOKa (TerioBoe,

7.7 XUMHYECKOE, MAarHuTHOe). OJEeKTPUYEeCKUH TOK B

JKHIKOCTSIX U raszax

g Onektpuueckas menb. Cwia Toka.  DJNEKTPUYECKOE

7.

HaTPSDKEHUE

ConpoTtusieHue MIPOBOTHUKA. Y nensHOE
7.9

COIIPOTHUBJICHUE BEILIECTBA
7.10 3akoH Oma U181 yJacTKa e

[locnenoBarenbHOE W TapaJUIeIbHOE  COCIMHEHHE
7.11

MIPOBOJHUKOB

Pabota ¥ MOIIHOCTH AJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNeKTpUUecKue LEeNH U TMOTPEOUTENN 3IEKTPUYECKON
7.13

sHepruu B ObiTy. KopoTkoe 3aMbikaHue

IlocTosnable MarHuTel. B3auMopeiicTBHE ITOCTOSHHBIX
7.14

MarHUTOB

MarautHoe mnone. MaruuTHoe Tojie 3eMJIM M €ro
7.15

3HA4YEHHE I KU3HHU Ha 3eMIe

OmneiT Dpcrena. MarHuTHOE MOJIE€ 3JIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne 3NeKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HA TMPOBOJHUK C TOKOM.

DIIEKTPOABUTATEh MOCTOAHHOTO ToKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOpPTE

OTMBITEI Qapanes. SIBnenue AJIEKTPOMArHUTHOM
7.18

uaaykauu. [Tpasuio Jlenna

OnextporeHepaTop. CnocoObl  MOTy4YEHHS
7.19 AIEKTPUYECKOM SHEPTUU. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUU

[IpaxkTuyeckue paboOTHI:
7.20 OMBITHI 110 HAOJFOICHHUIO DJICKTPHU3AIIUN TET HHTYKIIHEH

U IIPU COIIPUKOCHOBEHUHU.




HccnenoBanne [EHCTBHA  JJIEKTPUYECKOrO IO HA
MPOBOJAHUKH U TUIJIEKTPUKH.

CoOopka u mpoBepka pabOThl 3JIEKTPUUYECKON LEeMU
IIOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepenue u peryinupoBaHue HapsKEHUsI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbITH, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh
JJNIEKTPUYECKOTO COMNPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAH TONIEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIOKEHUS HANPSDKEHUH  IIpH
IIOCJIIEIOBATEIBHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBwiia A CWIBI TOKA IPU IapauleIbHOM
COCMHEHUH  pe3uctopoB.  OmpexneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MJIYIIEr0 Yepe3 PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — AJIEKTPUYECKOTO  TOKA,
BBIJIEJISIEMON Ha pe3ucrope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKa, MIYLIETO 4Yepe3 JaMIIOUYKy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJI narpesarens. Mccnenosanue
MarHUTHOTO B3aUMOJCHCTBUS IMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MoJIsl HOCTOSIHHBIX MarHUTOB IpU
ux oOvenMHeHMM U pasaeneHud. MccrnepoBaHue
JENCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl,  JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aMMOJEHCTBHS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKAa W HalpaBJIeHHs TOKa B Karymke. M3ydeHnue

I[el\/JICTBI/IH MAaroiuMTHOIrO IoJis1 Ha MPOBOAHUK C TOKOM.

KoncrpyupoBanue u A3y4EeHUE paboThI
3JIEKTPOABUTATEIIA. N3mepenune KITL
3JIEKTPOJIBUTATEIbHOM  YCTAHOBKH. OnpiTel 1O

HCCJICAIOBAHUIO ABJICHUA 3JICKTpOMAr HUTHOM WHAYKIAU:




HCCICIOBAaHUC W3MEHCHHMII 3HAUYCHUS U HaIpaBJICHUA

WHJYKIIMOHHOTO TOKa

7.21

Ousnueckue SBICHHUA B TPUPOJAE: IJIEKTPHUECKUE
ABJICHUS B  aTtMoc(epe,  INEKTPUUECTBO  SKUBBIX
OpPraHM3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOIOCOoB,
POJIb MAarHUTHOTO TOJIS JIJIs )KU3HU Ha 3emJie, MOJIIpHOe

CHUSAHHC

7.22

TexHuyeckue yCTpOMCTBA: DJIEKTPOCKOI, aAMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK DIIEKTPUUYECKON DHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
3JEKTPOIIPUOOPHI (mpumepsl), JIEKTPUYECKHE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJBUIaTEllb

IMOCTOAHHOTI'O TOKA, TCHEPATOP MMOCTOSAHHOT'O TOKa

9 KVIACC
Kog
Kop anemenra IIpoBepsiemMble 2IIEMEHTBI CONEPIKAHUS
paszznena
MEXAHWYECKUE SBJIEHUA
8.1 Mexannyeckoe JIBHKEHHE. MarepuanbHas — TOYKa.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHIUUECKOTO IBUKEHUS
8.3 PaBHOMEpHOE MPSAMOJIMHEHHOE JIBYKECHUE
HepaBromepHoe MIPSIMOJIMHEMHOE JBJKCHHE.
8.4 CpenHsis ¥ MIHOBEHHass  CKOpOCTb  Tela  IpH
8 HEPaBHOMEPHOM JABH)KCHUU
85 Yckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEHOE
' JBY)KEHUE
8.6 Csobonnoe magenne. Onsrte! [anunes
PaBHOMEpHOE NBMKEHHE MO OKPYKHOCTH. llepuoa u
8.7 gactoTa oOpamieHus. JIuHelHas W yriioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 Ilepsriii 3akoH HproTOHA




8.9

Bropoii 3akoH HeroTona

8.10 Tperuii 3axoH HproToHa
8.11 [IpuHUMI CynIepHO3ULIMY CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuia TPEHUS CKOJBXKEHHS, CHia
' TPEHUS MOKOS, IPYTHe BUABI TPEHUS
814 Cuna TsKeCTH W 3aKOH BCEMHUPHOTO TATOTECHUS.
' Yckopenue cBOOOTHOTO MMaIeHUS
815 Hpmwxenne  tuiaHer  Bokpyr — Comuma.  IlepBas
' KocMudeckasi ckopocTb. HeBecoMOCTh U meperpysku
PaBHOBecne  MarepuanabHOW  TOYKH.  AOCOIIOTHO
8.16 .
TBEP0E TENO
8.17 PaBHOBecue TBEPAOro Tejna C 3aKPEIIEHHON OChIO
' BpaieHusi. MomeHt cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue nmnyibsca. IMITynbC crbl
8.19 3aKOH COXPAHEHHUs UMITYJIbCa
8.20 PeaktuBHOE nBUXEHUE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTb
897 Pabora cun Tskectu, ympyroctd, TpeHus. CBs3b
' SHEpPIruu 1 paboThl
8.93 [loreHumaneHast 3HEprus  Tena, MOTHATOTO  HAJ
' IIOBEPXHOCTHIO 3eMIIH
8.24 [ToTentnmanbHas 3HEPTUS CKATOU TIPYKUHBI
Kunernueckas sHeprusi. Teopema O KHHETHYECKOM
8.25
SHEepruu
8.26 3aKOH COXpaHEHUS] MEXaHUIECKOH YHEPTUN
[IpakTuueckue paboThI:
Omnpenenenne CpeaHE CKOPOCTH CKOJBKEHUS Opycka
WIM JBYKCHHS IIapUKa IO HAKJIOHHOW IUIOCKOCTH.
8.27 OmnpeneneHue yCKOpeHUsl Teja MPH PaBHOYCKOPEHHOM

JBHYKEHUH 10 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTM NYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBUKEHMHU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka rumoTessl: €cid IpPU PaBHOYCKOPEHHOM




IBUKEHUHM 0e3 HadajdbHOW CKOPOCTH IyTH OTHOCSTCS
KaKk psAJI HEUYETHBIX 4YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBHI.

UccnenoBanue 3aBUCUMOCTH CHUIIBI TPEHUSI CKOJIBKECHUS
OT CWiIbl HOpMajbHOro nasieHus. OmnpeneneHue
koddduimenTa TpeHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU TpYyxkUHBL. Onpenenenue padOThl CUIIBI
TpeHUusd IIpU pPaBHOMEPHOM [BIDKEHHU Tejla II0
TOPU3OHTAILHON TOBepXHOCTH. OmpeneneHue padOTHI
CWIbl  yOPYrocTM  MNpU  NOABEME  Ipy3a  C
HUCIIOJIB30BaHHUEM HCIMOABUXKHOT'O )51 IIOABUXKXHOI'O

0JI0KOB

duznyeckue ABICHUS B npupoac: MpUJIMBbI U OTJIUBEIL,

8.28 ABHOKCHHC IIJIAHCT ConHeyHoH CHUCTCMBbI, PCAKTHUBHOC
ABHUIKCHUC JKUBBIX OPIraHU3MOB
8.99 Texunueckue YCTpOﬁCTBaZ CIIMAOMCETP, JaTYMKH

I0JIO’KEHUS, PACCTOSIHUS U YCKOPEHMSI, PAKEThI

MEXAHNYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarenbHoe JABHKCHUC. OcHOBHbBIE XapaKTCPpUCTUKHU

o1 KoJIeOaHU: Iepro/I, 9aCcTOTa, aMILTUTY/1a
9.9 MaremaTnueckuii u IIPYKUHHBINA MAasITHUKH.
' [IpeBpaieHre sHEPrUuu MpU KoJIedaTeTbHOM JBUKEHUN
93 3aryxaromue KosiebaHus. BbIHYXIeHHBIE KOJeOaHUs.
' Pesonanc
Mexanndeckre BOiaHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
g4 [IpononeHbIe W TOTIEpEYHbIE BONHBI. JlJIMHA BOJHBI H
' CKOpPOCTbh €€ pacnpocCTpaHeHuss. MeXaHU4YeCKHE BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHE BOTHBI
9.5 3ByK. 'poMKOCTh U BbICcOTa 3ByKa. OTpa’keHHE 3ByKa
9.6 Wudpa3Byk U ynbTpa3ByK
[IpakTudeckue pabOTHI:
OnpeneneHue 4acTOThl W IepuoAa  KoseOaHui
9.7 MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne  9acTOTBl M Tepuoja  KoJjeOaHui

IIPY’KUHHOI'O MasiTHUKA




HccnenoBanue 3aBUCUMOCTH  Iepuojaa  KoJieOaHUU
IIOABCUHICHHOTO K HUTH pr321 OT JIMHBI HHUTHU.
UccnenoBanne 3aBHCHUMOCTH —TEepuojaa  KoJieOaHUM
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTHU nepuo/ia KoJIeOaHMM rpy3a,
MOABEIIEHHOTO K HUTH, OT MacChl Irpy3a M >KECTKOCTH

npyxuHbl. MI3MepeHne yCKopeHust CBOOOJHOTO NaIeHUs

duznyeckue SBICHUSI B opupoac: BOCHPHUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPICCHUE, CEUCMHUYECKUE BOJIHBI,
LlyHaMH, 2XO
9.9 TexHuyeckue yYCTpPOWCTBA: 3XOJIOT, HCIOJIb30BAaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHbBI

3J'ICKTpOMaFHI/ITHOC TI0JIC. QHCKTpOMaFHI/ITHBIC BOJIHEI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJTH
10.2 [Ixana 3€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarauTHas npupona cBera. CKOpOCTH CBeTa.
' BonHoBEI€ cBOMCTBaA cBeTa
10 [IpakTudeckue paboOTHI:
10.4 N3ydyeHne CBOWCTB  AJICKTPOMArHUTHBIX  BOJH  C
MOMOIIbI0 MOOMIBHOTO TenedoHa
@dusnyeckue SBICHUA B MpUpOAE: OHOJIOrHYecKoe
10.5 JeHCTBHE BHMMOTO, yIAbTPaduOIETOBOTO u
PEHTTEHOBCKOTO U3TyYeHHUN
106 Texnuueckue YCTPOWCTBA: HCIIOJIb30BAHNE
' ANIEKTPOMATrHUTHBIX BOJH JIJISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBeTa
11.2 [IpssMOnMHENHOE pacIpOCTPaHEHUE CBETa
OTtpaxenne ceta. [lmockoe 3epkano. 3aKoH OTpakeHUS
11 11.3
cBeTa
114 [Ipenomnenue cBera. 3aKkOH TPEIOMIICHHUS  CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
115 JIunza. Xox nyyei B TuH3e




11.6

OnTuueckas cucreMa (oToarnmapara, MHUKPOCKONA W

TCICCKOIIa

11.7

I'maz kak onTtudeckas cuctema. binzopykocts u

AaJIbHO30PKOCTb

11.8

11.9

Pasnoxxenue 6e10ro cBera B CIICKTP. OmnrbiTel HetoTOHA.

CrnoxxeHue CrieKTpalibHBIX 1IBETOB. [{ucnepcus ceta

[IpakTrueckue pabOTHI:

HccnenoBanre  3aBUCHMMOCTH  yIJla  OTPaXKCHUS
CBETOBOTO JIy4a OT yTIJia Ma/ICHHS.

M3y4yeHue xapakTepUCTUK M300pakeHHs MpeMeTa B
TUIOCKOM 3€pKalle.

HccnenoBanne 3aBUCHMOCTH yrila IPEIOMIICHUS
CBETOBOT'O Jiy4a OT yIJIa TAJCHUS Ha TPAHUIE «BO3AYX —
CTEKIIO».

[Tony4yenne M300paXKeHUH C MOMOUIBIO COOMparoIeit
JIMH3BI.

OmnpeneneHne GOKYCHOTO PACCTOSIHUSL U ONITHYECKON
CHJIBI COOMPAIOIIICH JTUH3HI.

OMBITHI 1O Pa3I0KEHUIO OETIOTr0 CBETa B CIIEKTP.

OnpIThl MO BOCHPUSTHIO IIBETA MPEIMETOB MpPU HX

Ha6J'IIOI[eHI/II/I qCpe3 IBCTOBLIC (I)I/IJ'IBTpBI

11.10

duznueckue siBIeHUs B npupoje: 3atMeHus CoaHIa u
JlyHBI, TIBETa Tel, ONTHYECKUE SIBIICHUS B aTMocdepe

(uBet HEOa, pedpakius, paxyra, MUPax)

11.11

Texnnueckune yCTpOMCTBA: OYKH, [IEPUCKOII,

(bOToannapaT, OIITHYCCKHNEC CBECTOBOABI

12

KBAHTOBBIE

SABJIEHUA

12.1

12.2

OmnwiTel Pesepdopna u mmaHerapHass MOJENb aTroma.
Mogens aTroma bopa
I/ICHYCKaHI/IC 1 1norjaomeHue CBE€Ta aTOMOM. KBaHTEL

JIuHeityaThie CIEKTPHI

12.3

PanuoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITy4eHus

12.4

Crpoenue aromHoro suapa. HykimoHHas  Monenb

ATOMHOTI'O sAapa. H3oTomnsl




12.5

PanuoaktuBHbie npeBpamienus. [lepuon momypacnana

ATOMHBIX A0EP

12.6

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U

MaCCOBOI'O YHUCECII

12.7

9Hepr1/1;1 CBA3U ATOMHBIX AIECP. CBs13b MaccChl U SHEPrun

12.8

P €aKIMU CUHTE3a U ACIICHUSA AOCP. Hctounukn OHEPrun

CouHiia 1 3Bé311

12.9

Snepnas  sHepretuka. JlelicTBHE  paJMOAaKTHUBHBIX

I/I3J'Iy‘leHI/II71 Ha JKHBBIC OPTaHHU3MbI

12.10

[IpakTuueckue pabOThI:

HaGnronenne CIUIOIIHBIX UM JIMHEHYATBIX CIEKTPOB
U3ITY4EHUS.

HccrnenoBanme TpeKoB: M3MEPEHHE DHEPTUU YACTHUIIBI
0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusam).

N3mepenue paanoakTuBHOTO oHA

12.11

®usnueckue SABJICHUS B IPUPOJE: ECTECTBEHHBIN
paavOaKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,
PaIMOAKTUBHOE W3JIy4YeHUE NPHUPOAHBIX MUHEPAJIOB,
JEHCTBUE PAJUOAKTUBHBIX H3JIyYCHUH HA OPraHu3M

YCJIOBCKa

12.12

TexHnueckue yCTpOMCTBa: CIIEKTPOCKOIL,

WHIMBUyaIbHBIN J1O03UMETp, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUA

IIpoBepsiemble TpeGOBaHNS K MPeIMETHBIM pPe3yJIbTaTaM
0a30BOro YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonnmanue posn  GU3MKM B  HAyyHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TIO03HABAEMOCTH SIBJICHUN HPUPOIBI, O POJM 3SKCIEPUMEHTa B
¢usnke, o cuctemooOpaszylomed ponu QUMK B Pa3BUTUHU
€CTeCTBEHHbIX HAyK, TEXHUKH M TEXHOJOTHUH, 00 3SBOJIIOLUU
(Gu3NYeCcKUX 3HAHWW W WX POJHM B IIEIIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJAE POCCUICKMX U 3apyOEKHBIX YUYEHbIX-
(bU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE TPOILIECCOB OKPYXKAIOIIETO

Mupa, pa3BUTHEC TEXHUKU U TEXHOJIOTHH

3HaHMsA O BUAAX Marepud (BELIECTBO M TIOJIE), O JBIDKCHHU Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 aTOMHO-MOJICKYJISIPHOI Teopuun
CTPOEHHUS BeUIeCTBA, O (PU3UYECKOH CYUIHOCTH SIBICHUH HPUPOIBI
(MEXaHWYECKHMX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh sIBICHUS 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBIICHHE;
YMEHHE Paclio3HaBaTh MPOSBICHHE U3YYEHHBIX (U3HMUYECKUX SBICHUI
B OKpYXKalOIIeM MHpEe, BBIENAS HX CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK)

Brnamenue ocHOBaMHM TOHSTHHHOTO amnmapara W CHMBOJMYECKOTO
s3blKa (PU3UKM U MCIIOJIb30BAHME WX Ul pelleHHs Y4eOHBIX 3ajady;
YMEHHE XapaKTepHU30BaTh CBOWCTBA TeJ, (U3MUYECKHUE SIBICHHUS H

IMpOUECCChI, UCITOJIb3Y (bYHI[aMeHTaJ'ILHBIe H OMIIUPUICCKUEC 3aKOHbI

YMeHune onucrBaTh HN3YUYCHHEBIC CBOMCTBA TEJI K (bH?»H‘lGCKI/Ie SIBJICHUA,

HCIOJIb3YA (1)I/I3I/I‘-IGCKI/IG BCJIMYUHBI

Bnamenue ocHOBaMH METONOB HAYYHOTO TIIO3HAHHA C Y4ETOM
COONIOICHHS TIPaBWJI OE30MACHOTO Tpy/Aa: HaOMoeHUE (PUINICCKUX
SIBJICHU:

YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY




U3 JJaHHOro Habopa 00OpyIOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ
OTIBITA U 3aIHUCHIBAThH €T0 PE3YNIbTAThI, (HOPMYITHPOBATH BHIBOIBL;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (DPU3HUECKUX BEJIUYNH:
yMEHHE IUJIaHUPOBAaTh  HM3MEPEHHUs, CaMOCTOATENbHO  COOMpaTh
AKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY TI0O HWHCTPYKIIMH, BBIYHUCISATH
3HAaUYE€HHE BEJIMYMHBI M aHAJIM3HPOBATH IMOJIYYEHHBIE PE3YIbTaThl C
y4€TOM 3a/IaHHON MOTPEUIHOCTH PE3YIbTATOB U3MEPEHU;
IIPOBEACHUE  HECIOXKHBIX  SKCIIEPUMEHTAJIBHBIX  HCCIIEAOBaHMIL;
CaMOCTOSITEJIbHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAHOBKY H
MPOBOJUTH  HUCCIENOBAaHUE IO  MHCTPYKIHUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TaOIUL U
rpaduKoB, yYUTHIBATH IOTPEIIHOCTH, JAENATh BBIBO/BI IO PE3YIbTATAM

HCCIICOOBaHMA

[TonnManne  XapakTEpHBIX  CBOWCTB  (DU3WYECKUX  MOJEieH
(MaTepuanbHasi TOYKA, aOCOJIOTHO TBEPJOE TEJO, MOJIETH CTPOSHHUS
ra3oB, JKHJIKOCTEH W TBEPABIX Tel, IJIaHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJIEJIb aTOMHOIO $/pa) U YMEHHE NPUMEHATHh UX I

00BsICHEHUS! (PU3NYECKHX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CUTyallMd IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISTh IPUUYNHHO-CJICICTBEHHBIEC CBSA3H U
CTPOUTH OOBSCHEHHE C OTOPO Ha M3YUEHHBIE CBOMCTBA (PH3MUECKUX

SIBJICHUH, (PU3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemath pacu€THble 3agaud (Ha Oaze 2 — 3 ypaBHeHwUil),
UCTONB3ys 3aKOHBI ©  (OPMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUChIBaThb KpaTKOE YCIOBHE 3a/ayH,
BBISIBJIATH HEIOCTAIOIIME JaHHBIC, BBHIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Ui €€ pelleHUs, UCIIO0Ib30BaTh CIPAaBOYHbIE JaHHBIE,
MPOBOJUTHL pPacy€Tbl U OLCHUBATH PEATMCTUYHOCTH ITOJY4YEHHOIO
3Ha4YeHUs1 (U3NYECKON BEIMUMHBI; YMEHHUE ONpPENEeNiTh Pa3MEPHOCTh

(bu3n4ecKoil BeTMYUHBI, TOTYYSCHHOH MPH PEIICHNH 3a/1a91

YMeHue XapakTepu3oBaThb IMPUHLUIBl  JCUCTBHS  TEXHUUYECKHUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IIPOLIECCOB 10 UX OIMMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUNT H HeO6XOIlI/IMLIC (I)I/IBI/I‘-ICCKI/IC




10

3aKOHOMEPHOCTH

YMeHue uCHoip30BaTh 3HaHUS O (U3NYECKUX SBICHUSX B
MOBCETHEBHON  KHM3HM i obecriedyeHUs: O€30MacHOCTH  IpU
oOpamieHun ¢ OBITOBBIMM ~ NpUOOpaMM U TEXHUYECKUMU
yCTPOMCTBAMM, COXPAHEHUS 3[0pOBbS M  COOJIOJEHUS HOPM
9KOJIOTUYECKOr0 IMOBEJICHHs B OKpYXKalolleld cpene; NOHUMAaHUE
HEOO0XOIUMOCTH TPUMEHEHUS JOCTH)KEHUH (DU3UKH M TEXHOJIOTUH

IJId pallMOHAJIBHOI'O TPUPOAO0IIOJIb30BAHUA

11

OneIT mOMCKa, TpeoOpa3oBaHUsS U TPEACTaBICHUS HHPOpPMAIUU
(U3MYECKOTO CONEpKaHUA C WCIOIb30BaHUEM WH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMI; YMEHUE OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHOW WH(POpPMAIMM Ha OCHOBE WMEIOIIUXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IIPU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPATYpPy
(U3MYECKOTO COAEpKAHMS, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNurepner; BrnageHne 0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUS
vHpopManuu #u3 OJHOW 3HAKOBOW CHCTEMBI B JAPYTIYHO; yMEHHUE
CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I 13 HECKOJIBKUX HCTOYHUKOB




INEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COlePKAHMUS
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexanuueckoe  aBuwkeHue. MartepuanbHas — Touka. Cucrema  OTCYéra.
OTHOCUTENBHOCTD JBUKECHUS
PaBHOMepHOE 1 HepaBHOMEepHOE ABWKEeHUE. CpeniHsis cKopocTh. Dopmyina ais
12 BBIYHCIICHUS CPeHEN CKopocTH: v = S/t
PaBHOMEpHOE NpsAMONMHENHOE NBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI T€Ia OT
BPEMEHM B CIIyyae paBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH Uil MPOEKUUH CKOPOCTH, MPOEKINU
[IEPEMEIEHUs,, IyTH, KOOPJAMHATHl IPU PABHOMEPHOM IPSIMOIMHEHMHOM
JIBUKCHUU
3aBUCUMOCTb KOOpPJIMHATBl T€la OT BPEMEHHM B CiIy4dac DPABHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO ABM)KECHHUS:
2
leif:l =1|r-|;|: *f—-ﬂ'x * -
N
@opMynbl Il MPOCKLUUU IEPEMELIEHUs, IMPOEKLUUHA CKOPOCTH U IPOEKIIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM IIPSMOJIMHENHOM JIBUKECHUM:
2
14 .sx(a‘)=v{,x-r+ax-?.
U.\'U) =Up, T4, £,
a.(t)=canst,
UIIL - UI.YL =2HI.S'_T
I'paduky 3aBUCUMOCTH OT BpPEMEHM JJsl MPOCKIHH YCKOPEHUs, NPOEKIHH
CKOPOCTH, TPOEKIUU MEPEeMELICHUs,, KOOPAMHATHI NpPH PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBM>KEHUU
CBobognoe nagenue. GopMyibl, OMKUCHIBaIONIME CBOOOAHOE MaJeHUE Tella Mo
15 BEPTUKAIM (IBWKEHUE Tela BHM3 WM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH

3emun). ['paduxu 3aBUCMMOCTH OT BpEMEHM [UIsl MPOEKIUH YCKOPEHHUS,

MMpOCKIHMKU CKOPOCTH M KOOPAWHATHI IIPpU CBO60}IHOM nmaacHuu TCjIa 110




BEPTUKAIH
CKOpOCTh paBHOMEPHOTO ABWKEHUS Tejla IO OKpyXHOCTH. HampaBnenue
CKOPOCTH.

®opmyiia 11l BBIYMCICHHS CKOPOCTH YEPE3 PaguyC OKPY>KHOCTH M TEPUOL

oOparteHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe  yCKOpeHue. HampaBineHne IEHTPOCTPEMHUTEIHHOTO

1.6 yckopeHus. @opMyiia 11l BBIYMCICHNS YCKOPEHUS:
2
a. = v
"R
dopmyiia, CBA3BIBAIOLIAS IEPUOJT K YACTOTY OOpAaIllCHHUS:
V= 1
T
Macca. InotHocth BemectBa. @opMyra AJisi BBIYUCICHUS TIOTHOCTH:
_m
1.7 7
18 Cuna — BexTopHas gusnyeckas pennynHa. ClokeHne cui
19 SBnenue nnepunu. Ilepsoiil 3akoH HproToHa
Bropoii 3akoH Herorona:
F=m-a
1.10
CoHanpaBiIeHHOCTh BEKTOPa YCKOPEHMSI TEJIA U BEKTOpA CUJIb, IEHCTBYIOIIEH Ha
TENo
Bzaumoneicteue tein. Tperuii 3akoH HeroToHa:
1.11 Fy g=-F
Tpenue nokost U TpeHne CKOoIbXKeHUsA. PopMyIta JJIsl BBIYUCICHUS MOYJIS CHJIBI
1.12 TPEHUS CKOJIbKEHUS:

Frp:"l'""ll'r




1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aedopmamuu. 3aKOH YHIPYyrou

nedpopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHUE. 3aKOH BCCMUPHOTO TATOTCHUA:

my - 1M,
F=G.-—L1_2
R
Cuna TshKkecTH. Y CKOpeHHEe CBOOOIHOTO MaJICHHUS.
dopmyna Juist BRIYUCIEHUS CUIIBI TSHKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBwxkenue ranet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHast pu3nyeckasi BEIMIMHA.
D=mi

Nmnynsc cucremsl Ten. Mi3smenenue umiyibea. IMIysce cuiibt

1.16

3akoH COXPAaHCHUS UMITYJIbCa JI 3aMKHYTOﬁ CHUCTCMBI TCII:
p=myly +imy U, =const

PeakTuBHOE OBIKECHHE

1.17

1.18

Mexanudeckas padbora. @opMyina sl BBIYUCIECHUS PaOOThI CHIIBL:

A=F5cosc

Mexanndeckas MOIITHOCTB:

=24
I

Kunernueckas u MOTCHIHMAJIbHAs SHCPIUA. q)opMlea JJI BBIYUCIICHUA

KUHETUYECKON IHEPTUU:

J'JE_)E
By

Teopema o kuHeTn4eckou sHeprur. Popmyra s BEIYUCICHUS TOTECHIIUAIBHON

SHEPIrUM Teja, MOJAHATOTO

Hang 3eMIIEH:




E,= mgh

Mexanndeckas SHEprus:

E=E;+E »
1.19 3 .
AKOH COXpaHEHUs1 MeXaHu4ecKkou sneprun. Gopmyra Jjis 3aKOHA COXpaHEHUs
MEXaHHYECKOHM SHEepPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[TpeBpaieHre MEXaHMYECKOM SHEPTUU TPU HATUIUH CUIIBI TPEHHUSL.
[TpocTeie MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. Momenr cuibl: M - Fl.
VYcnoBre paBHOBECHS phIyara:
M +M +..=0
1.20
[ToasmxubIN 1 HeoABMXHBIN 0s10ku. KIT/I mpocThix MeXaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
JlaBiieHre TBEPAOTrO Tea.
dopmyna 1l BBIYUCIEHUS 1aBlIeHUs TBEPIOTO Tena:
_F
P75
191 JaBnenue raza. AtmocdepHoe JaBieHue.
IM'uppocraTdeckoe 1aBlieHUE BHYTPHU KUIKOCTH.
dopmyna i BEIYUCICHUS JABICHUS BHYTPH KUIKOCTH:
D=pgh+ Py
1.22 3akoH [Tackans. 'mapasiudeckuit mpecc
3akon Apxumena. Popmyna IS ONPEACTCHUS BBITAIKUBAIONIEH —CHJIBI,
JeHCTBYIOIIEH Ha TeJI0, MOTPYKEHHOE B )KUJIKOCTh HIIU T'a3:
1.23
Fags =PEV
VYcnosue maBanus tena. [naBanue cy10B U BO3AyXOIUIaBaHUE
124 Mexannueckue KosieOaHWs. AMIUIMTYJ@, TEPUOJ] W YacTOoTa KOJICOAHHIA.

dopmyiia, CBA3BIBAIONIAS YACTOTY U NIEPUOJ KOJIeOaHuit:




1.25

MaremaTuueckuii W TIPYKUHHBIA MadaTHUKHU. [IpeBpamieHue sHepruu Impu

KOJIe0ATEIBbHOM ABMKECHUU

1.26

3aryxatoiue Konebanus. Beinyxnennsie konebanus. Pesonanc

1.27

MexaHudecKkrue BOJIHBI. HpOI[OJ'II)HBIe 1 IOICPECYHBIC BOJHBI. ,Z[J'H/IHa BOJIHBI 1

CKOPOCTDH pacCIipOCTPpaHCHU BOJIHBI:

h=u-T

1.28

3By1(. FpOMKOCTB " BBICOTA 3BYKaA. OTpa)KCHI/Ie 3By1(0BOI>i BOJIHBI Ha T'paHUILIC

nByx cpen. UHdpasByk u ynpTpa3Byk

1.29

Ipakmuueckue pabomoi

N3MepeHne cpelHeil IMIOTHOCTU BEIIECTBA; apXUMEIOBOM CHJIIBI; KECTKOCTH
NPYXUHBL, KO3(PPUIMEHTa TPEHUSI CKOJIBXKEHUS; paOOThl CUJIbI TPEHHS, CHIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JBMKEHUs OpycKka MO HAKJIOHHOW IMJIOCKOCTH;
yCKOpeHusi Opycka Npu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuojia KosebaHMH MaTeMaTH4eCKOro MAasTHHMKA; YacTOThl M IepHoja
KoJIeOaHU TPYKWHHOTO MasiTHUKA,; MOMEHTA CHJIbI, IEMCTBYIOIErO Ha phlyar;
paboThl CUIIBI YOPYrocTH MPH MOIBEME TPy3a C IMOMOIIBIO HEMNOJBH)KHOTO
0J10Ka; pabOThI CUJIbI YIPYTOCTH MPHU MOABEME Ipy3a ¢ NOMOIIbIO OJBUAKHOIO
O10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHUJIbl OT 0O0OBEMA NOTPYXKEHHON
YacTH TeNa M OT IUVIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHJIIBI
OT MaccChl TeNa; CUIIbl TPEHUS CKOJIbXKEHUS OT CHJIbI HOPMAJIBHOTO JJABJIEHUS U OT
poJla IOBEPXHOCTHU; CWJIbI YIPYIOCTH, BOZHHUKAIOLIEH B NPYXXHHE, OT CTEIECHU
nedopmaluu MpyKUHBI, YCKOPEHUsT Opycka OT yrjla HakJIOHA HAMpaBIISIONICH;
nepuojia (4acToThl) KojeOaHUH HUTSHOI'O MasTHUKA OT JUIMHBI HUTH; MEPHOAA
KoJIeOaHU TMPY)KMHHOTO MAasTHHUKAa OT MacChl TPy3a M JKECTKOCTH MPYKUHBL;
UCCIIC/IOBAaHUE HE3aBHCHUMOCTH IE€pHOJa KOJeOAaHUH HHUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPbl IBWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMM B KUBOW U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U
TEXHUKE, INPWIMBBI W OTIUBBI, JBIWKeHUE IUIaHET COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKECHUE KUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE

aTMOC(EpHOTO JaBJICHUS Ha >KUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPUATHE




3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceMCMUUYECKHE BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU IIO0JIOKCHUA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIMIIHUKH, PAKCTBI, pbIYar, MOJBIKHBIA U

HCHOI[BH)I(HI)II;'I 6J'IOKI/I, HAKJIOHHAs IIJIOCKOCTb, IPOCTBIC MCXaHU3MLI B 6I)ITy,

L3l cooOmIarmuecss COCyabl, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUHA Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, IOPLIHEBOM HAcoc, apeoMeTp, 3XO0JIOT,
UCIMOJIb30BAaHUE YIIBTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIO)KEHUSI ~ MOJIEKYJISIDHO-KMHETHYECKOW  TEOPHUH  CTPOEHUS

2.1 BeuecTBa. Mozienu TBEPAOro, KHUAKOrO U Ta3000pa3HOT0 COCTOSIHUM BELIECTBA.
Kpucrannnueckue u amop¢Hsie Tena

25 JlBmxkeHue dacTul —BemectBa. CBs3p CKOPOCTH  JBWKEHMS 4YacTHILl C

' Temneparypoil. bpoyHoBckoe aBwxkenue, tupdysus

2.3 CMaumnBaHue U KallWJUIIPHBIE SBJICHUS

2.4 TemioBoe paciiupeHHe U CKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sueprus. PaGora u Temyonepenada Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buns! Teruionepenaum: TEMIONPOBOIHOCT, KOHBEKIMS, U3Ty4YeHHUE
HarpeBanne wu oxuaxnenue ten. KonuuectBo — TemnoTsl. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPTUU B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEMJIOBOIO
Oayanca:

2.9
0 +0, +..=0
Ucnapenne u xoHzaeHcauus. V3MeHEHHE BHYTPEHHENM BSHEPrud B MPOLIECCE

210 UCmapeHus U KoHJeHcauuu. KuneHwe KUIKOCTH. VYJenpHas TeIuloTa

' napooOpazoBanusi: L = Q/m
2.11 BnaxxnocTh Bo3myxa
212 IInaBnenne u Kpucrtamsauus. I3MeHeHue BHYTPEHHEW DOHEpPrudM IIpU

IJIABJICHUU U KpUCTAJUIM3alluH. y,I[eJ'IBHaH TCII0TA IJIaBJICHUS .




,_0

m

2.13

BHyTpeHHs1s sHEprus cropanus TOIUIMBA. Y IEJIbHAs TEILIOTa CTOPAHUs TOILINBA:

q=Q/m

2.14

[Tpuntumner padots! TeruoBbix apurareneii. KI1/ TeruioBoro qurarens

2.15

IIpakmuueckue pabomoi

N3MepeHne ynenpHOW TEIUIOEMKOCTH METAJUIMYECKOro IWIMHApPA; KOJIWYeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJIOW KOMHATHOW TeMIlepatypbl (UKCHPOBAHHON
Maccbl, B KOTOPYI ONYLIEH HAarpeThli UWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeThiM LMJIMHIAPOM, MOCIE OMYCKaHHsS €ro B BOJY KOMHATHOU
TeMIEPATypbl; OTHOCHUTEJIBHOW BJIAXXHOCTUM BO3AYyXa; YIEIbHOW TEIUIOTHI
IJIaBJICHUS Jbfa. lMcciemoBaHMe W3MEHEHHS TEMIEpaTypbl BOABI  MPH
Pa3IMYHBIX YCIIOBUSX; SBICHHUS TEIIOOOMEHa MpPHU CMEIIMBAHUU XOJOJHOW H

ropﬂqeﬁ BOJBI; IIpoHecCa UCIIapCHUA

2.16

Dusuueckue 161eHUs 8 npupode.‘ MOBCPXHOCTHOC HATSKCHUC W KAIIUJUJIAPHBIC
SABJICHUS B MNPUPOAC, KPUCTAJUIBI B MPUPOLAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETra

2.17

Texnuueckue ycmpoucmea: KalWLISpbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAIIIOB,
KHUJIKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa, JBUTATENb BHYTPEHHETO

CrOpaHus

SJIEKTPOMATI'HUTHBIE ABJIEHMA

3.1

3J'ICKTpPI3aHI/I${ TCII. Z[Ba BHAA SJICKTPHYCCKUX 3apsaa0B

3.2

B3aumopeiicTBue 3apsykeHHBIX Tel. 3akoH Kyrnona

3.3

3aKOH COXpaHEHHUS NEKTPHUIECKOTO 3apsiaa

34

Onexrtpuueckoe mnone. Hampspk€HHOCTh  anekTpuueckoro mnosid.  [IpuHumn

CYTNEPIIO3UIINH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35

Hocurenun »snekrpuuecknx 3apsinoB. JleWcTBUE 3JIEKTpUYECKOrOo TOJS Ha

QJICKTPHUYCCKUC 3aps/Ibl. HpOBOI[HI/IKI/I " OUBJICKTPUKHU

3.6

[TocTosHHBIN 51eKTpUYECKUi TOK. JIeHcTBUs 3aeKTprudeckoro Toka. Cuia Toka.
Harmpsokenue.
I=qg/t,U=Aq




QHCKTPI/I‘-IGCKOC COIIPOTUBJICHHC. VYaennHOE QJICKTPHUICCKOC COIIPOTHUBJICHUC:

3.7 R =pl/S
38 3akon Oma 151 yaacTka saekTpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COSMHEHNE TIPOBOTHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapamensHOE coeMHEHUE MPOBOJHUKOB PABHOTO CONPOTHUBIICHUSI:
U=U;I=1+1;R=2.
2 2 P
CwMmenanHbIe COSTMHEHUSI IPOBOTHUKOB
310 Pabota u MmomnHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe TMoje NpPSAMOro MPOBOJHHMKA C TOKOM. JImHuuM
MarHuTHOM MHIYKITIH
313 MaruutHoe TI0jie TIOCTOSIHHOIO MarHuTa. B3anmoaeicTBHE TNOCTOSHHBIX
MAar"HuToB
3.14 JleficTBEe MarHUTHOTO TIOJIsI HA TIPOBOJTHUK C TOKOM
3.15 Omnerter @apanes. SABiaeHue deKTpoMarauTHOM nHAYyKIuu. [IpaBumno Jlenma
IIpakmuueckue pabomoi
WN3mepenne  3JIEKTPUUECKOTO  COMPOTHUBJICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PaOOTHI DMIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBHCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIMIETO B IIPOBOJHUKE
3.16 (pe3ucTopsl, TaMIIOYKa), OT HAMPsHKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH

COIPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOIIAJU €0 MOMEPEUYHOro CEUEHUs U
YII€IbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBuia AJs 3JEKTPUUECKOIO HAINPSHKEHUS IPU MOCIIEA0BATEIbHOM

COCAMHCHHUU IIPOBOAHHKOB; IIpaBWjIa IJId CHJIBI JJICKTPHUYCCKOI'0 TOKa IIpU




MapajuIeIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Dusuueckue a61eHUs 8 npupode: SIEKTPUUYECKUE SIBICHHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE I0JIe 3eMJId, JApeid Mmosrocos,
POJIb MAarHUTHOT'O TOJIS JJIs1 )KU3HU Ha 3eMile, TIOJSIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTarT,
CUéTUYMK  DIIEKTPUYECKOH  DSHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUIECKHE
NPEJOXPAHUTEIH, OJICKTPOMArHUT, OAJIEKTPOABHUraTeb IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSHHOI'O TOKa
3.19 OnexkTpoMarHuTHbIC BOTHBL. [1Ikaa 3ieKTpoMarHuTHBIX BOJTH
3.20 JlyueBas mozens ceta. [IpsimonnHeiiHOe pacipocTpaHeHHe CBETa
3.21 3akoH oTpaxkeHus cBeta. [lmockoe 3epkaiio
3.22 [Tpenomienue cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cBera
324 JIunza. Xon nyueil B nuH3e. POKYCHOE paccTosiHUE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak onTuueckas cuctema. OnTu4ecKue mpuoopsl
IIpakmuueckue pabomoi
W3mepenne onTHYecKor CUiTbl COOMPAIOIIEH TMH3BI; (POKYCHOTO PAaCCTOSTHUS
coOuparolei JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MPeAMETa U U300pakKeHMUs,
396 KOTIJ1a MpeIMeT Pacrioyio’KeH B IBOMHOM (hokyce), moka3aTesst MpeIoMIICHHs CTEKIIA.
' HccnenoBanne  cBoiicTBa  M300paXKEHHUS, TIOJIYYEHHOTO C  MTOMOIIBIO
coOuparoliel JTMH3bI; U3MEHEHHsI (POKYCHOTO PACCTOSIHUS ABYX CIOXKXEHHBIX JIHH3;
3aBHCUMOCTH yTJIa TPEJIOMIICHHUS] CBETOBOTO JIy4a OT yIVIa TMaJcHHS Ha TPAaHUIC
«BO3JIyX — CTEKJIO»
397 Qusuueckue senenuss 6 npupode: 3arMmenuss Comuma u JlyHbl, 1BeTa Teu,
' OIITHYECKHUE SABIICHHS B aTMOcdepe (BeT Heba, pedpakius, paayra, MHPaK)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPUCKOI, (hoToammapar, ONTUYECKUE
' CBETOBOJIbI
4 KBAHTOBBGIE SABJIEHU A
i1 PamnoaktuBHOCTE. Anb(a-, Oeta-, ramMma-u3nyueHus. Peakiuu anbda-u Oera-
' pacrnaga
4.2 OmnsiTel Pesepdopna no paccesnuto anbda-uactuil. [InanerapHas Mmoaens atoma
4.3 CocraB aTomHOro siapa. M3otorsl




44

[Tepuon monypacnana aTOMHBIX S1IEP

4.5 SnepHble peaky. 3aKOHBI COXpaHEHMS 3aps10BOTO U MACCOBOT'0 YUCEN
Quszuueckue s6neHUA 6 Npupooe. E€CTECTBEHHbIM  PaJUOaKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIy4M, pPaJUOaKTHBHOE U3JIy4YeHHE NPUPOJHBIX MHHEpAJIOB,
JeicTBUE PAIMOAKTUBHBIX U3Ty4YCHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, HHAVBHUYaIbHBII TO3UMETpP, Kamepa

BuiibcoHa, siaepHas SHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN YPOBEHB: yUeOHUK; 3-€ U3aHue, epepaboTaHHOe
[Teprimkuna .M., UBanoB A.U. AkimonepHoe o0recTBo «M3marenscTBo
«IIpocseuienuey, 2023

» dusuka: 8- kitacc: 6a30BbIN YPOBEHB: yUeOHUK; 4-€ u3gaHue, nepepaboTanHoe
[Teprimkua .M., UBanoB A.U. Akimoneproe o0recTBo «M3marenbcTBo
«IIpocemienuey, 2024

» duzuka: 9-i knacc: 6a30BbIN YPOBEHB: YUEOHUK; D-€ U3/IaHUE, TIepepadoTaHHOE
[Teppeimkun .M., I'ytauk E.M., UBanoB A.U. u 1p. AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenue», 2025

®dusuka. 7 knace. B 2 4. Y. 2: 3agauynuk a1 o61ieoOpa3oBaTeIbHbIX
yupexaennit/ JI.O. I'ennenmreiin, JI.A. Kupuk, 1.M. I'ensdrar; nox pen. JI.O.
['eanenmreiina. - 3-¢ u3m., crep. - M.: Muemosuna, 2012.

®usuka. 8 knace. B 2 u. Y. 2: 3amauyHuk AJist 00111e00pa3oBaTeIbHbIX
yupexaennit/ JI.O. I'enneninreiin, JI.A. Kupuk, U.M. I'enwdrar; nox pexn. JI.O.
['enaenmreiina. - 8-e uza., crep. - M.: Muemo3una, 2014.

Ousuka. 9 knace. B 2 u. Y. 2: 3agauyHuk A1t 0011e00pa3oBaTeIbHbIX
yupexaenuit/ JI.O. I'eanenmreiin, JI.A. Kupuk, .M. I'enbdrar; mox pex. JI1.O.

['enpenmreiina. - 7-e uza., crep. - M.: Muemosuna, 2014

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA



Metoanueckoe nocodue no ¢usuke. 7 kinacc: K yueonuky A.B. TI€ppikuna
"®uzuka. 7 kimace". ®I'OC (xk HoBomy DITY)/ O.U. I'pomuesa. - 3-¢ u3n.,
crepeotur. - M.: M3aatensctBO "DK3amen", 2022.

Metoauueckoe nocodue no ¢usuke. 8 kiacce : k yueonuky A.B. [I€ppimkuna
"®usuka. 8 kinacc". DI'OC (k HoBoMy yueOHuky)/ O.U. I'pomiieBa. - M.:
HznarensctBo "Dk3amen", 2020.

Meroanueckoe nocodue no ¢usuke. 9 kinace: k yueOHuky A.B. [1€prpimkuna
"®duzuka. 9 kimacc". ®PI'OC (x HoBomy DITY)/ O.U. I'pomriesa. - 3-¢ u3..

nepepad. u qom. - M.: MU3marensctBo "DKk3amen", 2022

U DPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://www.gosuslugi.ru/myschool

https://resh.edu.ru/?ys

https://sdamgia.ru/

https://fipi.ru/
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