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HOACHUTEJBHASA 3AIITMCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0pa3oBaHus
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30OBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Ousukay.

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOrO O0OIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOOBaHM K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom deaepaibHON pabouelt mporpaMMbl BOCTIUTAHUS U
KOHIEMNIINHU MTpenojaBaHus yueOHoro npeamera « Ou3ukay.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS M OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouxcsl.

[Tporpamma mo ¢Qusuke pa3paboTaHa C LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «®PU3UKA»

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEMETOB, MMOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUIH,
M3y4yaeMbIX XUMHEH, OUoIoruen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpa, MPEIOCTaBIICT HauOoyiee sSCHbIC
oOpasibl MPUMEHEHUsI HAYYHOT0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJICIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOTO UCCJIEAOBAHNS,



HHTCPIIPCTUPOBATL JAHHBIC U UCITOJIb30BATh HAYYHBIC JJOKA3aTCJIbCTBA JIJIA
IMOJIYYCHUA BBIBOJOB.

HEJIN U3YUEHUSA YYEBHOI'O IPE/IMETA « ®PU3UKA»

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yromMx
OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEepeca M CTPeMJICHUS OOydaroluxcs K HAyYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE MX HUHTEJUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUA U (OPMUPOBAHKE
UCCIIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOLITUM SIBJICHUSIM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dopmMHupoBaHHE TPEACTABICHUNH O PONM (DU3UKH AJISi PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTaBICHU O  BO3MOXHBIX  chepax  Oynyuiei
npo(hecCUOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHne 3THX Iejiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

NpuOOpETeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIEHUs MPOCTEHINMX pacdyETHBIX 3aJad ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX U
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

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

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaIueln GU3NIecKoro CoAepKaHus,
BKJTFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HMKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cepamu MpodheCCUOHAIBHOM AeSATEILHOCTH, CBI3aHHBIMU
C (u3MKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



MECTO YUEBHOI'O I[IPEAMETA «®U3HNKA» B YUEBHOM IIJIAHE

OO11ee YnCIO 4acoB, PEKOMEHIOBAHHBIX JIJIs1 M3yYeHUs! PU3UKHA HA 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 4yaca B HeJeN0), B 8 kinacce — 68
yacoB (2 Jaca B Hezieno), B 9 kinacce — 102 yaca (3 yaca B HEJIeIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HHIMBUIYAIbHBIX OCOOCHHOCTEN
OoOy4Jaronmxcs, Cucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPKXAHUE YYEBHOI'O ITPE/IMETA
7 KUIIACC
®u3uka u e€ poJib B MO3HAHNH OKPY:KaI0LIero Mupa.

@dusnka — Hayka o mnpupone. fBiaeHus npupoibl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepeHnii MexyHapogHast cCucTeMa euHULL.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPUPOY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, IOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIENen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.

2. M3mepeHue pacCTOSHUM.

3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepOB MaJbIX TEN.

5. M3mepenue TeMmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlIe, YeM OOJIbIlIe BhICOTA
IyCKa.

ITepBoHauYa/IbHBIC CBEICHUSI O CTPOCHUHU BellecTBA.

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

JIBmkenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBrkeHue, auddysus. BzaumoneiictBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpavuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzuu.



3. HabGmomenue  siBmeHuid,  OOBACHSIONIUXCS  TMPUTSHDKCHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM JABMKEHHH. PacuéTr myTu u
BPEMEHU JIBUKCHHUSL.
SIBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoaenCTBHE TeNl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BbEMa BEIIECTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS M CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TENA.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUS! W YBEIMYCHHUS JaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEMa, TemnepaTypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapoctatudeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBIEHUS )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510TO€



npaBuiio» Mexanuku. Koaddunuent nonesnoro aevicteus (nanee — KI1J[) mpocTteix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

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

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TrOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbie ABJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIonepeaya U copepuieHre padoTel. Bubl Teronepenayn: TeIONpPOBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temsora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

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

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

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

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAaHUU XOJOAHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKAY TE€JIaMM).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka nenu. [locnenoBarenbHoe U apaiielbHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mnosne 3eMJIM M €ro 3HAauYeHWe sl KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre OCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BEIMHEHUHN
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3yueHne nercTBUSI MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

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

9 KVIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe JBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akon HerotoHna.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

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

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs SHEPTUS TeJa, TOJAHITOTO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCY€Ta.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

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

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

HaOmnroneHne paBeHCTBa CHII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

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

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIDKEHUS [IAPUKA VI TETIEHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

MexaHuuyecKkHe K0J1e0aHus ¥ BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyJa. MaTeMaTudeCKui U IPYKUHHBIM MasTHUKH. [IpeBpamenne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.
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2. OmnpeneneHue 4acTOThl U Mepuoa KojaebaHui Mpy>KMHHOTO MasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIAa KOJI€OaHUN TPYKUHHOTO MasSTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Irpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHwuit
MPYKUHHOTO MAsITHUKA OT MAacCChl Tpy3a U )KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO IMaICHHUS.
JJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbeIX BOJH. Illkama snekTtpomarHuTHbBIX BONH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja cBera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



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

JlyueBas  mogmens  cBera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaX€HHE cBeTa. VIcmonp30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nuna3e. OnTrueckas cucreMa (hoTtoarmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N oUW RE

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHsI CBETOBOIO Jiydya OT YIJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCUMOCTH YIUIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



KBaunToBbIe fiBJICHUS.

OmnbiTel Pe3epdopaa u mnanerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

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

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

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

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINIA MOYJb MIPEAHA3HAYEH JJI1 CUCTeMaTU3alun
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUn AAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYJAFOIINECS BBITIONHSIOT 3aJaHusI, B KOTOPHIX UM IPEJIaraeTcs:



HAa OCHOBE TIOJYYCHHBIX 3HAHUN pACHo3HABATh M HAYYHO OOBICHSITH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOYICHHUS TEOPETUICCKIX BBIBOJIOB,;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHHEe 0000IIaroero xapakrepa. MoIyidb 3aBEpIIAETCS MPOBEICHUEM
JTUArHOCTUYECKON U OIIEHOYHOM pabOoTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBbBTATBI OCBOEHUSA
IMPOTPAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe udydeHus pu3NKd Ha ypOBHE OCHOBHOI'O 0O0IIET0 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(u3nuecKol HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

- OCO3HAaHHUE BAXHOCTU MOPAIbHO-ITUYECKHX IPUHIIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHATHE ICTETHUECKUX KAaYeCTB (PU3NYECKOM HAayKH: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHUE IIEHHOCTH (PU3MUECKOM HAyKM KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEMIIENH COCTABIIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH 0e30macHOro oOpa3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOr0 TOBEIEHUS Ha
TpPaHCTIOPTE, HA JIOpOTrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMUPOBAaHHOCTH HaBbIKa pedieKcruu, TPU3HAHUE CBOETO MTpaBa Ha OIMIKHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



- aKTMBHOE Yy4YacTHE B pPEIICHUM MNPaKTHUUYECKUX 3a1ad (B paMKax CEMbH,

o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U

COIMATBHON HAMPABICHHOCTH, TPEOYIOMTUX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0J10TrH4€CKOr0 BOCTIUTAHUS:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA VIS PEIICHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKU UX
BO3MOYHBIX MOCJIEJICTBUM JJIsI OKPYKAIOILIEH CpeJIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIMMCH YCJOBUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
ApYTux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hnciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEN B 00J1acTU
bu3uKu;

e - IUTAHUPOBAHHE CBOETO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUI;

e - CTPEMJICHHE aHAJIM3UPOBATh M BBHISBIISITH B3aUMOCBSI3H IIPUPO/IbI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METANPEIMETHBIE PE3YJIbTATDI
B pe3ynbrare ocBOeHHs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOywaromerocss OyayT cGOpMHUpPOBaHbI MeTalNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHblE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );



YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIIMHA, OCHOBAHUS IS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
JTaHHBIX U HAOIIOJACHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHHSM;
BBISIBIISITh NPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUH (HUIUUECKIX
SIBIICHHUI ¥ TIPOIIECCOB, JIENIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIEHO BBIOMPATH CIIOCO0 pelIeHUsT YIeOHOH (hU3NuecKol 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Hambolee
TOJIXO/ISAIIETO C YY4ETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

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

CaMOCTOSITENILHO (hOPMYJIHPOBaTh 0000IIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY TPEICTABICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, OOHapyXKMBaTh Pa3IUIHUE U CXOACTBO TIO3UIIHIA;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3YIbTAaThl BBHIMOIHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U HHAUBHUIYaTIbHOM
paboThI IPU PEIICHUH KOHKPETHON (PU3NUECKON MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATh JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOIO Pe3yJibTara Mo
CBOEMY HaIIPaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

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

OPUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEIILHO COCTABJIATH aJITOPUTM PEIICHHs (PU3UIESCKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  pe3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



HPEIMETHBIE PE3YJIBTATHI
K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
XKUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJIEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuyath sBiacHUs (auddys3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllEHUs], [Iepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe MaBJeHUE, IUIABAaHUE TeEJ, IMPEBpAICHUS] MEXaHUYECKOU
AHEPIruM) MO ONMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBONW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckue BeIUIMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMsl, Ty Th,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TPEHUs, AaBjeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAS
cuja, MEXaHW4YecKas pabdoTa, MOUIHOCTb, IJIEUYO CHJIbl, MOMEHT CHJIbI,
KOO(POUIIMEHT TMOJE3HOTr0 JEeUCTBUS MEXaHW3MOB, KHUHETHYECKas U
MOTEHIUAJIbHAST DHEPTusi), MpPU OMUCAHUMU TMPABWIHHO TPAKTOBATh
(bU3MYECKUi CMBICIT UCTIOJIB3YEMbIX BETTUYHH, X 0003HAYCHUS U €IUHUIIBI
bU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJIa CJIOKEHHS CUII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYEeCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

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

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB TeN: (POPMYITUPOBATH IPOBEPSIEMBIE MPEATION0KECHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABMKYLIETOCS TEJNa OT BPEMEHU JIBUKEHUS TENA, CUIIbl TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, CJenysl MPeaoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBIBOJLI IO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOparieHu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPAaBHEHMUS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaneTh MNpuUEMaMHU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJuYHO AeNiaTh KpaTKUe COOOIIECHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe Te€Na, HACBHILIEHHBIM M HEHACBIUIEHHBIM TMap, BIAXKHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUYECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBLICNATh CYLIECTBEHHBIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TemjoTa MapooOpa3oBaHUs, YJENbHas TEIJIOTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3HMUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NMYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MMOBEPXHOCTH, CKOPOCTh HCIIAPEHUs] BOJBI OT TeMIEpaTypbl KUIKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIE Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPhl, OTHOCUTEILHOM BJIaKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIECOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYHHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICNOBAHUE IIOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYNHBI;

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

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBIEHUH U HEOOXOIHUMBbIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKHX LIEeTel C
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOJIb30BaHUS (U3MUYECKUX 3HAHUM B IOBCEIHEBHOMN



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

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

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy (PU3NUECKOTO COAECPKaHUs, CIPAaBOUHbIE MAaTEPUAIIbl, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0mias uMHGOPMALKI0O M3 HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOPU BBIIOJHEHUM YYEOHBIX IPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

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

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOro ABMXXKEHHUS, Jedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKajIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XKEHHE, OTPAXKEHUE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTPA
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IJIaHEeT COJIHEYHOM CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOIETOBOIO M PEHTICHOBCKOIO M3JIy4YEHHH, €CTECTBEHHBIH
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH BEJIUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHLMUI OTHOCUTENbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alUCHIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($u3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIACIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OIBITA U €0 pe3ybTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBeTa OT yrja MaJeHus U yria MNpejloMJIeHHs] OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



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

MPOBOJUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPEIHSSA
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYEeCKOTO W MPYKWHHOTO MAsSTHUKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUECHHBIC PE3YIbTAThI C YIETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHNN;

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

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TJIaHeTapHasi MOJCIIb aTOMa, HyKJIOHHASI MO
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPU
peleHur  y4eOHO-TIPaKTUYECKUX 3a]ady, ONTHUYECKHUE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUM B ITOBCETHEBHOMN
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HuTepHeTe, caMocTOsATENHHO (hOPMYIHPYsI OUCKOBBIN 3apOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOUHbIE MAaTEPHUAIIbl, PECYPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpNKaHUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro Mupa
bubnunoreka LIOK
1.1 o - 2
VISHIEA = HAYIa O TpHpOAe https:/m.edsoo.ru/7£416194
bu6 K
1.2 du3nYecKre BeITUYHUHbI 2 1 uommorexa 110
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
' v 8 https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 C 1
TPOCHHE BelecTBa https://m.edsoo.ru/7f416194
27 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) ) bubnnorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 ArperaTHble COCTOSIHHS BEIECTBa 2
P B https://m.edsoo.ru/7f416194
Hroro o pazneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHn4uecKkoe IBIKEHIE 3 nosmorexa O

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



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

bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMHu, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 5
JlaBIIeHHE XKHKOCTH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATMochepHOe AaBICHHe 6 https://m.eds00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoreka IIOK
> Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2 I1 1
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. M 4 1
>3 eRaupeckad snepht https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Termoste mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 2
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITMCAaHUus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M ) 8 1 3
CXAHMHECKHC BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHuTHOE MOJIE U bubnnorexka [JOK
3.1 6 2
JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

bubmuorexa [JOK

4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6 2 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Wroro no pazneny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
5.3 JIEPHBIE peaKINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 10N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne ni/n

KoaunuecTBO 4acoB

Tema ypoka
Bcero

®du3nka — HayKa 0 IpUPOJE.
SBnenuns npupojibl. Duzndeckue 1
SIBJIICHMUSL.

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHHUS.

duznyeckre BETUYUHEI U UX

U3MEpeHue. Y PoK-UcciIe10BaHue
«3Mepenne TeMiiepaTypsl IpH 1
MOMOIUIH JKUJKOCTHOIO TEPMOMETpA

U 1aTYMKa TEMIIEPATYphD».

Kaxk ¢uzuka u aqpyrue ectecTBeHHbIE

HAyKH U3y4aloT IPUPOLY.
EcTecTBEeHHOHAy4HBIN METO/ 1
no3Hanus. Onucanue GU3NIECKUX

ABJICHUM C IIOMOIIBIO MOJCIIEH.

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

CrapToBas quarHoctuueckas padoTa. 1

Ypok-uccnenosanue «IIpoBepka

TUIOTE3bI: JabHOCTh MONETA

[1apuKa, MyIneHHoro 1
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM

0OoJIbIIIE BHICOTA ITYCKaY.



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMbITHI,

7 . eTHOe bubnunorexa LIOK
OKa3bIBAIOIINE JUCKPETHO
A HIHC AHCKp https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA.
2 il e wac S bubnunorexa LIOK
BI)KCHHE YACTHUII B TBa.
Hee https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HaO0JII0ICHUIO TETJIOBOTO
pacuIMpeHus Ta30By.
10 ArperaTHble COCTOSIHHSI BELLIECTBA.
B3anmocBs3b Mex1y cBOWCTBaMU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoreka [{OK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI.
MexaHudeckoe JBUKXEHHE.
12 P bubnuoreka [{OK
ABHOMEPHOE M HEPAaBHOMEPHOE
p p p https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE.
bu6nmorexa LIOK
13 CxopocTb. EquHuUIIBI CKOPOCTH.
p A H P https://m.edsoo.ru/ff0a079¢
14 Pacué bubmuoreka [{OK
acu€T IMyTH U BpEMEHU JIBIDKCHUS.
T P A https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH UHEPITUH.
15 B P . P a bubmuoreka [{OK
3aUMO/ICHCTBUE TEJ KaK MpUYr
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUKEHUS TETl.
16 IInotHoCTH BemiecTBa. Pacu€T Maccel but6mmoreka [IOK

1 00bEMa Tejla o ero MIOTHOCTH.

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaboparopHas pabota

17 «Ornpenenenue MmIOTHOCTU TBEPAOTO
Teaay.
13 Pemienue 3anau 1o teme «IL1oTHOCTH bubmuorexa [IOK
BCILICCTBA». https://m.edsoo.ru/ff0al23¢c
Cwita KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH I'yka.
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmarivn) Npy>KUHBI OT
MIPUIIOKEHHOMN CHITBDY.
21 SIBiaenue taroreusa. Cruina TSHKECTH.
CBs13b MEX]Ty CHIJION TSKECTH U
. bubmuoreka [{OK
22 Maccoli tena. Bec tema. Pemenue
https://m.edsoo.ru/ff0al 778
3a7a4 1o teMe «Cuia TIKECTH).
Cuna TsDKeCTH Ha IPYIHX ILUTaHETaX.
23 du3ugeckue xa aKfeyT UCTUKU bubnmorexa [IOK
p p https://m.edsoo.ru/ff0al502
IUIAHET.
bu6nmorexa LIOK
24 HN3mepenue cun. JlTuHaMOMETD.
p A p https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec Tena. HeBecoMocTb.
https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM II ﬂ?\,/[)i)l‘/i ’ bubmorexa HOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIAS CHUI.
7 Pemenue 3amau no reme

«PaBHOIEUCTBYIOIIAS CUID».



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. TpeHue B mpupone u
TEXHHUKE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

JIabopatopHnas pabdora «/3ydenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKE€HUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIIHXCS
MIOBEPXHOCTEI.

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUJIBI.

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cuy, «Cunbly, «PaBHoaeCTBYOIIAs
CHII».

KonrtposnbHas pabora no remam:
«MexaHu4ecKkoe JBIKEHUEY,
«Macca, IIOTHOCTbY, «Bec Tenay,
«Cuiby, «['paduueckoe
M300paKeHue CUJl.

JHasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUEHUS 1aBIICHUS.
JlaBnenue raza. 3aBUCHMOCTb

aBJIEHMS ra3a oT 00bEMa,
TEeMIIepaTyphl.

bubmuoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBieHust TBEPIBIMU
TCJIaMH, )XUAKOCTAMU U ra3aMu.
3akou ITackains.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B )KUJIKOCTH U Tase,

bubnunorexa LIOK

36 BBI3BAHHOE JICCTBUEM CHUJIBI hittps:/m.edsoo.ru/ff0a2718
TSKECTH.
37 Pemienue 3anau 1o teme «JlaBienue bubmuorexa [IOK
B )KMJKOCTH U rase. 3axkoH Ilackamsay. https://m.edsoo.ru/ff0a2826
bu6nmmorexa [IOK
38 Coobmaronmecs cocys! https://m.edsoo.ru/ff0a2970
39 I . bu6nmorexa LIOK
HAPABJITHECKHH Hpecc. https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
SKMIKOCTHBIN HacocC.
AtMmocdepa 3emmnu. [Ipuannsl
CyIIIECTBOBaHUS BO3 HOM
A1 ?ﬂ 3 3 Ay bubmuoreka [IOK
OOOJIOTKHI SCMITH. 3aBUCUMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBHICOTHI
HaJ[ ypOBHEM MODSI.
4 Bec Boznyxa. AtmocdepHoe bubnnorexa [JOK
JaBJICHUE. https://m.edsoo.ru/ff0a2b5a
43 Hsmepenue armocdepHoro bubmuoreka [JOK
nasieHus. Oneit Toppuuemnu. https://m.edsoo.ru/ff0a2da8
3aBHCHUMOCTBH aTMOC(EPHOTO
44 co ¢ I; OBHEM bubmuoreka [{OK
BICOTHI H
JABIICHHA OT B AP https://m.edsoo.ru/ff0a2fc4
MODpst
Bapomerp-anepoun. AtmochepHoe
45 JTaBJICHHUE Ha Pa3JINYHBIX BHICOTAX. bubmuorexa [IOK

Pemenue 3agad mo reme
«ATMOC(hepHOE TaBIICHUEY.

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

[IpomexyTouHast TUAarHOCTHYECKAS
pabora.

47

48

49

50

51

JlelicTBUE )KUJIKOCTHU U ra3a HA
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia.

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITATKUBAIOICH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MOTPY>KEHHOE B KUJKOCTbHY.

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMa
MOTPYKCHHOU B )KHUJIKOCTh YaCTH
TENa.

I1naBanue Ted.

JlaGoparopHas paboTa
«KoHcTpynpoBanue apeoMerpa win
KOHCTPYHPOBAHUE JIOJKH U
OIpeIeNIeHnE €€
Ipy30I10ABEMHOCTI.

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

bubnuoreka [{OK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3a96

52

53

Pemenue 3anau no temam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TEN, )KUJIKOCTEN U Ta30B».

KonTpomnpHas pabota mo Teme
«/laBneHue TBEPABIX TEI, KUAKOCTEN
u ra3oBy» / Beepoccuiickas
poBepovHas padoTa.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

O6o6maromee nopropenne. Pabora ¢
TEKCTaMH 1o TeMe «JlaBieHue

54 TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B» / buGnuorexa [IOK
. https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickast mpoBepoyHas
pabora.
bubnunoreka LIOK

3 Mexanmeckas pabora. https://m.edsoo.ru/ff0a3f82

bubnuoreka [{OK

56 MomnocTts. EauHuIber MOIITHOCTH. hitps://m.cdsoo.ru/f0a3 82
Ypok-uccnegoranue «Pacuér

57 MOIITHOCTH, pa3BUBaEMOM MIpU 1
MOBEME T10 JICCTHULIEY.

53 [Ipocthie MexaHu3Mbl. Phiyar.

PaBHOBecue cun Ha peryare.
Prruaru B TexHuke, OBITY U IPUPOJIE.

59 JlaGopaTtopHnast pabota 0.5 bubmuoreka [IOK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478¢e
PaBHOBECHUS pbluara.

60 Pemenne 3a1a4 1mo TemMe «Y CIIOBUSA bu6nmorexa LIOK
paBHOBECHS pblyara. https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
Mexanuzma. Jlaboparopnas pabota

61 . 0.5
«M3mepenne KI1/] HaknoHHOM
TJTIOCKOCTH.

2 Pemenue 3amau mo reme «Pabora, but6mmoreka [IOK

MoIntHOCTh, KITI».

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

MexaHnyeckas SHeprusi.
63 Kunetnueckast u noTeHIanbHas
SHEprus.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

64 3aK0H COXpaHEHUsI MEXaHUYECKOM

SHEPIruH.

VYPOK-3KCIIEPUMEHT IO TEME
«IKCIEPUMEHTAIBHOE ONPEIETICHUE
65 M3MEHEHHUS KUHETUYECKON U
NOTEHLUAIbHON PHEPTUH ITPU
CKaThIBaHUU TeJIa 110 HAKJIOHHOM

IIJIOCKOCTH».

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

66 KonrtponbHas padora 1o reme
«PaboTa 1 MOIIHOCTH. DHEPTHSI.

O6o6maromee nopropenne. Pabora ¢
67 TEKCTaMHu 1o TeMe «MexaHn4ecKoe
JIBUOKCHUEY.

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4eeb

O6o06matomiee moBropenue. Pabora ¢
68 TekcTaMu 1o Teme «Pabora.
Mo1mHOCTb. DHEPTUSD.

OBIIEE KOJIMYECTBO YACOB I1O0
I[MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabnble IIpakTnyeckue Aara tupposkic
Bcero u3ydyeHuss  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypeni
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPUH U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUSI.
2 Macca u pa3Mep aTOMOB M MOJIEKYI. 1
Mopaenu TBEpAOro, JKUAKOTO U
3 ra3000pa3HOro COCTOSHUH 1 bubmorexa HOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA.
OO®bsicHeHHE CBOICTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
5 Kpucrannuyeckue u amopdHsbie | bubnnorexa [JOK
Tena. https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE. https://m.edsoo.ru/ff0a5530
TenioBoe paciinpeHue u cxatue.
7 Temneparypa. CBs3b TeMneparypsl 1 bu6muoreka [JOK
CO CKOPOCTBIO TEIUIOBOTO ABUKEHUS https://m.edsoo.ru/ff0a5a26
YacTHULL.


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

CraproBas quarHoctuueckas

TCIIJIOTA CTOpaHUs.

8 pabora.

9 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
WU3MEHEHUS BHYTPEHHEN SHEPIUMU. https://m.edsoo.ru/ff0a5c60

10 Buael Tenonepenayun. bubnmorexa LHOK

https://m.edsoo.ru/ff0a6412
Ypok-konpepennus «lIpaktuueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnnorexa [JOK
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
ASHEPTrOCOEPEIKEHUSI.

12 KonuuectBo Temnotsl. Y aenbHast bubnuoreka [IOK
TETII0EMKOCTb. https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TennooOMeH u TEIMI0BOE bubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE.
JlaGopaTtopHnast pabota

14 «HMccnenoBanue sBJICHUS bubmuoreka [JOK
TErI000MeHa MPU CMEINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOTHOW U TOPSTYEN BOIBIY.

Pacuér xonnuecTBa TEIJIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs Tela
Y BBIICIIIEMOTO UM TPU
OXJIAXKICHUH.

JlaboparopHas paboTa
16 «OHpI;)IeJII;HI/Ie F;JIem)Hoﬁ bubmmorexa [IOK
. https://m.edsoo.ru/ff0a6bb0
TETJTIOEMKOCTH BEIIIECTBAY.
17 DHeprus TovBa. Y 1eiabHas bubnmnorexa [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPUCTALINYECKUX TeI. Y AebHas buGnuorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIAaBICHUS.
JlaGoparopHag pabora
19 «Om I;I[GJII;HI/ICP TEIbHON TEILIOTHI buGnuorexa [IOK
p ¥ https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIBIAY.
20 [TapooGpa3oBaHre U KOHIEHCAITUS. bubnnoreka [JOK
Hcnapenue. https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHast Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTE TEMIIEPATYPEI Bubmiorexa OK
patyp hitps://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
ABJICHUS.
Brnaxxnocts Bo3ayxa. JlabopaTopHast
” pabota «OnpeneneHue bubmuoteka [IOK
OTHOCHUTEJIBHON BIaXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3JIyXa».
” Pewienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa.
[TpuHuunbr pabOTH TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JIBurarenr BHYTPEHHETO CTOPaHHUSI.
KII/I TersioBoro aBuraTess.
25 TensoBble ABUTATEIN U 3aIIATA buGnnorexa [IOK
A . Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI.
2% 3aKOH COXpaHEHUs U IPEBPAILICHUS

9HEPTHU B TCIJIOBLIX IMPOLICCCAX.



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe «TemIoBEIe IBICHHUS.
N3MeHeHue arperaTHbIX COCTOSTHUM
BEIIESCTBAY.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpHast pabora o Teme
«Tenmnosrle sBIIeHUS. MI3MeHeHUE
arperaTHbIX COCTOSIHUI BELIECTBAY.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

DnekTpuzanus Tei. JIBa pona
AIIEKTPUICCKUX 3aPS/IOB.

VYpok-uccienoBanue
«OneKTpu3alus TeJl UHIYKIUEN U
IIPU COMPUKOCHOBEHHM.

B3aumonelicTBue 3apsKeHHBIX TEJ.
3axoH Kynona.

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
JJIEKTPUYECKUX TIOJIEH.

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

Hocurenu snexTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma.

[IpoBoIHUKY M JUBIEKTPUKU. 3aKOH
COXPaHEHHS ANEKTPHUUECKOTO
3apsma.

Pemienue 3a1a4 Ha MpUMEHEHUE
CBOWCTB 3JICKTPUUYECKUX 3apsI0B.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8ef6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 cyuiectBoBanus. MIcTouHMKH bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA.
37 JlelcTBUA SJIEKTPUUYECKOTO TOKA bubmorexa [IOK
P ' https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue «lericreue

38 AIEKTPUUECKOTO TOJI Ha 1
MIPOBOJAHUKH U TUIIICKTPUKI.

39 DIIEKTPUUYECKHUI TOK B METAJLIaX, bubnnorexa [JOK
KHUAKOCTSIX M ra3zax. https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U e€
COCTaBHBIE YaCTH.

Cuna toka. JlabopatopHas pabora
41 «3mepenune U peryl1mpoBaHue CHIIbI 0.5 bubmorexa LIOK
P peryivp ' https://m.edsoo.ru/ff0a8bd6
TOKa».
DNEeKTpUUECKOoe HaNpsKEHHE.

4 Bonsr™etp. JIaboparopnas padota 0.5 bubmuoreka [JOK
«3mepenune u peryimpoBaHue ' https://m.edsoo.ru/ff0a9%e14
HATIPSDKEHUSD).

ConpoTuBieHne MPOBOJHHKA.
43 VY enpHOE CONPOTUBICHUE bubmmorexa [IOK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA.
JlaGoparopHas paboTa
«3aBUCUMOCTb JIEKTPUUECKOTO
bubnunorexa LIOK
44 COIIPOTUBIICHUS IIPOBOJHUKA OT €r0 1

JJIMHBL, TU10Maau IMOIEpEeIYHOTrOo
CCUCHUS U MaTCpHralia».

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

45 HanpspkeHuA. 3akoH OMa uis buGnuorexa [IOK
P ) https://m.edsoo.ru/ff0aad4a
y4acTKa LeMnu.
46 [IpomexxyTouHast AMArHOCTUYECKAs
pabora.
JlaGopaTopHnas pabota
«MccnenoBanue 3aBUCUMOCTH CHJTBI
47 TOKa, U, €ro 4epes pe3sucTop, oT bubmmorexa LIOK
> WAYIIETO HEPES P P https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS PE3UCTOPA U
HaIPSKEHUS Ha PE3UCTOPEY.
[TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TIPOBOIHUKOB.
43 JlabopaTtopHas pabota «I[IpoBepka bubnnorexa [JOK
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN https://m.edsoo.ru/ff0aaa58
MIPH TIOCIIEIOBATEIIHHOM
COCTMHEHUH JIBYX PE3UCTOPOBY.
JlaGopatopHas pabota «IIpoBepka
49 IpaBuJIa JJisl CUJIBI TOKA MIPU bubmuoreka [IOK
rapasjieIbHOM CO€IUHEHUU https://m.edsoo.ru/ff0aadle
PE3UCTOPOBY.
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa 11 pa3ImyHOro bubmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TTPOBOTHUKOB.
PaGota u mourHOCTH
but6mmoreka [IOK
51 AIIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna.
JlaGopaTtopHnast pabota
but6mmoreka [IOK
52 «Omnpenenenue pabOTh U MOLTHOCTH

SJICKTPHUYCCKOT'O TOKaA».

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DJNIEKTPUUYECKHE LIETTH U
OTPEOUTEITH AIEKTPUUECKOM
sHepruu B ObITYy. KopoTkoe
3aMbIKaHUE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe «DIIEKTPUICCKUE 3apsJIbI.
3apsoKeHHBIC Tela U UX
B3auMonencTus. I10CTOSHHBIH
AJICKTPUUCCKUN TOKY.

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2¢c

55

56

57

KonTtponpsHast pabora o Teme
«OIEeKTpUYECKUE 3apsi/ibl.
3apspKeHHbIE Tela U UX
B3auMonencTus. [10CTOSIHHBIH
JNEKTPUUECKUI TOK /
Bcepoccuiickas npoBepoyHas
pabora.

Ob6o6maroiee noropenue. Padora
¢ Tekctamu 1o Teme «llocTossHHBIH
ANEKTPUUECKUI TOKY /
Bcepocculickas npoBepoyHas
pabora.

ITocTostHHBIE MATHUTHI, UX
B3aUMO/JIEVICTBUE.

bubnunoreka LIOK
https://m.edsoo.ru/ff0abea8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6

58

59

Vpok-uccnenopanue «M3yuenue
MOJIEH ITIOCTOSHHEIX MAarHUTOB)Y.
MaruutHoe nosie. MarauuTHoe noJie

3eMIM U ero 3Ha4YeHue IS JKU3HU
Ha 3eMIie.

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubnunorexa LIOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

60

OmneiT OpcTena. MaruutHoe nose
JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KATYLIKU C TOKOM.

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHneHue 31eKTpOMarHuToB B
texauke. Jlaboparopuas pabota
«M3y4yeHue 1elcTBUS MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM).

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrons3oBanue
AJIEKTPOJIBUTaTENEH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHnas pabota
«KoHcTpynpoBaHue u u3yueHue
pabOTHI AJIEKTPOABUTATENS .

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apazes. 3akoH
AJIEKTPOMAarHUTHOW MHAYKIIMH.
IIpaBuno JleHna.

64

Dnektporereparop. CrocoOs

MOJIY4EHUS DIEKTPUYECKON SHEPIUH.

DIIeKTPOCTAHIIUN Ha
BO300HOBI/IIEMBIX HCTOYHHUKAX
SHEpPruH.

65

66

[ToaroToBka K KOHTPOIBHOM paboTe
0 TeMe «DJIEKTPUUECKUE U
MAarHUTHBIC SABJICHUA».

KonTpomnpHas pabota mo Teme
«DNEKTPUIECKHE U MaTHUTHBIE
SIBTICHHSY.

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

O6o6maromee nopropenne. Pabora
67 ¢ TeKcTaMHU 1o TeMe «TemIoBbie
SIBIICHUS.

bubnunorexa LIOK
https://m.edsoo.ru/ff0acc5e

PesepBHsblit ypok. Pabora c

68 TEKCTaMH 110 TeMe «MaruuTHbIE 1
SABJICHUS.
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

MexaHnueckoe ABUKEHUE.

1 1 1 Henena
MarepuanbHasi TOUKa.
Cucrema orcuéra. OTHOCUTEILHOCTD bu6mmoreka [IOK

2 1 1 Henena
MEXaHNYECKOI'O IBUKEHUS. https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE bubnuoreka [IOK

3 1 1 Henens
JBHW)KCHHE. https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsMOIUHENHOE

4 nBuxeHue. CpellHsasi © MTHOBEHHAs 1 2 Henend
CKOPOCTb.

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | 5 bubnnoreka [JOK

HeJenst

JBUOKEHHE. Y CKOPEHHE. A https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1 2 Henens
I'paduk cxopoctu.
JlaGoparopHas paboTa
«Ompenenenne yCKOPEHHs Tela pu bubnmoreka [JOK

7 p yexop p 1 1 3 genensa 1
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH.
CBobOonHoe najeHue Tei. OnbIThI

8 1 3 Henens
Tanunes.
PaBHOMEpHOE ABMXKEHUE 110 bubnnorexka [JOK

9 1 3 "Henens

okpy>kHocTH. [lepros u yacroTta

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaosast
ckopoctu. LlenTpocTpemurensHOe
YCKOpEHHE.

10 CraproBast JuarHocTHYecKas paboTa. 4 nenens
IlepBeiit 3akoH HeroToHa. Bextop bubnmoreka [JOK
11 4 uenens
CUJIBI. https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnnorexa [HOK
12 . 4 nenens
PaBHOelicTBYIOIIIAA cula. https://m.edsoo.ru/ff0ac72a
Tpernii 3akoH HproTOHA. bubnuoreka [IOK
13 5 Henens
Cyneprio3unus CUI. https://m.edsoo.ru/ff0ae982
Pemenue 3ana4y Ha npuMeHeHue bubnuorexa [JOK
14 5 "Henensa
3aKk0HOB HprOTOHA. https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 C .3 I'yka. 5
118 YUPYTOCTH. JAKOm & yxa HEACIA https://m.edsoo.ru/ff0aeca2
Pemenue 3amgau no reme «Cuna
16 6 Heaens
YIPYTOCTH.
JlaGopaTtopHnast pabota
17 «Om I; eJ'II;HI/IeI:KeCTKOCTI/I 6 Henmens bubmmorexa [TOK
et A https://m.edsoo.ru/ff0aee28
MPY>KUHBD.
bu6nmoreka [JOK
18 C . 6
11 TpeHi HeAeIA https://m.edsoo.ru/ff0af738
Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
19 7 Henens
TPEHUS. https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
20 «Onpenenenue kKodppuIMeHTa 7 Henens bubmmorexa LIOK

TPCHUS CKOJIBXKCHUS.

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permenne 3aga4 mo reMe «3aKOHBI

bubmuorexa [JOK
21 Hprorona. Cuna octu. Cuna 7 venens
yHpyr s https://m.edsoo.ru/ff0afb8e
TPEHUSI».
Cuia TsbKecTu U 3akoH BecemupHoro
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO 8 Henens bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0af044
najcHusl.
Ypok-koHpepennus «JBuxeHue Ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA 8 Henens
(Conneunas cuctema). ['amakTukm».
Pemenue 3amay no teme «Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOIO 8 Hexens bubmorexa HOK
P https://m.edsoo.ru/ff0af58
TATOTEHUS.
IlepBas xocMHuY€ECKask CKOPOCTb. bubnuorexa [JOK
25 9 Henena
HesecoMoCTh U nieperpysKku. https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTeprabHOM TOUKH. bubnmnorexa [JOK
26 . 9 Henens
AOCOoIOTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpIOTO TEIIA C©
27 3aKpeIIEHHON OChIO BpallleHHUS. 9 Henens
MowmenT cunsl. LlenTp TsoxecTu.
Pemrenue 3anau no reme «KMoOMEHT bu6mmorexa [IOK
28 10 Henens
cuibl. LleHTp TsxECTHY. https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe
29 o TeMe «MexaHnuecKoe IBIDKEHNE 10 wenensa bubmorexa LOK
. ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue tem».
KonTponbhas pabota no teme
bubmuorexa [JOK
30 «MexaHndeckoe OBUKEHUE. 10 wenensa

BsaumoaerictBue Tem».

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

HNmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bubmuoreka [JOK

31 11 Henens
VYnpyroe u Heynpyroe A https://m.edsoo.ru/ff0b07fa
B3auUMOJICHCTBUE.
Pemenue 3agau mo teme «3akoH bubmuorexa [JOK
32 11 venenst
COXpaHEHUs UMITYJIbCA. https://m.edsoo.ru/ff0b096¢
Ypok-koH(pepeHuus «PeakTuBHOE
33 P deperu 11 Henens
JBIKEHUE B MIPUPOJIC U TEXHUKEY.
bubmuorexa [JOK
34 Mexanundeckas pab0oTa ¥ MOIIIHOCTb. 12 Henens
P B A https://m.edsoo.ru/ff0b0a84
PabGota cuIBI TSDKECTH, CHIIBI bubmuorexa [JOK
35 12 Henensa
YIPYTOCTH U CHUJIBI TPEHHS. https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabora
«Omnpenenenne pabOTHI CHITBI TPEHHS
36 peA p p 12 Henmens
MIpU pAaBHOMEPHOM JBUKEHUU Tela
M0 TOPU30HTAIBHOU TOBEPXHOCTI.
CBs3b dHEpPrur U padOTHI.
37 p p 13 Henens
ITorennmansHas 3HEPTHUSL.
Kunernueckas sneprus. Teopema o
38 KUHETUYECKOMN YHEPTHH. 3aKOH 13 Henenst bubmorexa HOK
PryH. 8 https://m.edsoo.ru/ff0b0c32
COXpaHEHUs SHEPTHH B MEXAHHKE.
Juarnoctuueckasi KOHTPOJIbHAs
39 13 "Henens
pabota B popmare OI'D.
JlaGopaTtopHast pabora «3yuenue b K
40 paTopHasd p yq 14 nexens nomroreka 1O
3aKOHA COXPAHEHUS JHEPTUNY. https://m.edsoo.ru/ff0b12fe
KonebarenpHoE NBHKEHHUE B €TO bubmuorexa [JOK
41 14 nenens

XapaKTEPUCTUKH.

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieoaHusl.
BeiHyX1eHHBIE KOJICOaHMSI.
Pe3onanc.

14 genensa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2010

43

44

45

MaremMaTH4ecKuil U NPy >KUHHBINA
MasITHUKHU.

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojebaHui oT KECTKOCTH
MPY>KUHBI U MAcChI TPy3an.

[IpeBparenue sHepruu npu
MEXaHMYECKUX KOJICOaHUSIX.

15 uenmensa

15 Henensa

15 genensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabora
«OrmpeienieHue 9acToThl U Ieprojia
KOJICOAHUH TIPYKUHHOTO MasiTHUKA.

16 wenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHmi
rpysa, NOABEIIEHHOI'0 K HUTH, OT
MacChl Tpy3a.

16 Henens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoiaHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOTHBI.

VYpok-koHpepenuus «MexaHuueckue
BOJIHBI B TBEPIOM TEIIE.
CelicMU4eCcKUE BOJIHBD.

3Byk. Pacnipoctpanenue n
OTpakKeHHE 3BYKa.

16 Henens

17 nenens

17 nenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2 1 fe

51

VYpoxk-uccnenosanne «Habmronenue
3aBUCUMOCTH BBICOTBI 3ByKa OT
YacTOTBD».

17 uenensa



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKU PE30HAHC.

18 memens

53

54

55

56

Ypok-koH(pepeHus «YIbTpa3ByK U
UH()Pa3BYK B IPUPOJIC U TEXHUKEY.
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe «3aKOHbI COXPAHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBIY.

KonTponbhas pabota no Teme
«3aKOHBI COXPAHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBIY.

SHGKTpOMaFHI/ITHOC I10JIC.
SHCKTpOMaFHI/ITHHe BOJIHBI.

18 memens

18 Henensa

19 Henena

19 Henena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Ypok-koHpepennus «lllkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHNe 3JE€KTPOMArHUTHBIX
BOJIH JJISI COTOBOM CBSI3M».

Ypok-uccienoBanue «M3yuenne
CBOICTB 2JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOUIIBHOTO Tene(oHay.

19 Henens

20 Henensd

20 wenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JUIMHBI
ANEKTPOMATHUTHOU BOJIHBI.

20 wenens

61

DJIeKTpOMarHuTHas Ipupoja CBETa.
CxopocTts cBeTa. BomHOBBIE
CBOMCTBA CBETA.

21 maenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

bubmuorexa [JOK

62 acCIpOCTpaHEHHE CBETA. 3aTMEHUS 21 "enens
pactipoctp s https://m.edsoo.ru/ff0b3658
Counna u JIyHsl.
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemienue 3a1au Ha mpuMEHEHUE 21 nenens bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA.
[Ipenomnenue cpera. 3aKoH bubmuorexa [JOK
64 P 22 »enens 1
[PEIOMIIEHHUS CBETA. https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
cBera. Mcnonp30BaHue MoaHOIro bubnuorexa [JOK
65 22 "enens
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH yria
66 IIPEJIOMJIEHUS CBETOBOTIO JIy4a OT 22 nepens
yrila naJeHusl Ha TpPaHulle "BO3yX-
CTEKJIO"».
Ypok-koHpepeHIus
«cnonp30BaHuE MOJHOTO
67 BHYTPEHHEr'0 OTPaKCHU 23 Henend bubmmorera [TOK
yIp P ) https://m.edsoo.ru/ff0b3f2¢
CBETOBO/IbI, ONITHKO-BOJIOKOHHAS
CBSI3bY.
MarHoCTUYeCKasi KOHTPOJIbHAs
68 A P 23 Henens
pabota B popmare OI'D.
Jlunzel. OnTuyeckas cuiia JIMH3HI. bubnmoreka [JOK
69 . 23 menens
[TocTpoenune n300pakeHH B JIMH3AX. https://m.edsoo.ru/ff0b444a
70 JlaboparopHas paboTa 24 uwenens bubnmnoreka [JOK

«Omnpenenenue GoKyCHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3f2c
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pacCTOsTHUS U ONTUYECKOM CHIIBI
cOOMparoIIeH JTNH3BIY.

71 Ypok-koHpepenmus «OnTudecKkue 24 uwenens bubnnoreka [HOK
JIMH30BbIE TPUOOPHI». https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak onTuyeckas CUCTEMA. 24 menens bubmumoreka [IOK
3penHue. https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennns «JleexTst 25 Henens
3penust. Kak coxpaHuTh 3peHHe».
Paznoxenue 6enoro cBera B CIIEKTP.
74 OneiTel HetoToHa. CnioxxeHnue 25 uenens bubnuorexa [IOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa.
JlaboparopHas paboTa «OnBITHI 11O
pa3lioKEHUI0 OEJI0To CBETa B CIIEKTP 55 BuGmiorexa LIOK
75 11 BOCITPHATHIO LBETa TPEAMETOB HpH e https://m.edsoo.ru/ff0cOe2a
UX HaOJII0/IEHNH Yepe3 LIBETOBbIE
GUIBLTPHI».
Ypok-npakTukyM «BoiaHOBBIE
76 CBOMCTBA CBETA: IUCTIEPCHUSI, 26 nenens
uHTepdepeHus 1 TudpaKus».
77 OmnsiThl Pesepdopaa u muianerapHas 26 Henens bubnnorexka [HOK
MOJENb aTOMa. https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Monens aroma 26 Hemens
bopa.
Ncnyckanue v MOraomnieHre cBeTa
79 atomoM. KBaHTel. JInHelyaThIe 27 menens bubmorexa LIOK

CIIEKTpHI.

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

20 Ypok-npaktukym «Habmronenue 27 Henens bubnmoreka [JOK
CIIEKTPOB UCITYCKAHUSI». https://m.edsoo.ru/ff0c1550
N 27 Henens bubmuorexa [JOK
81 PaanoakTuBHOCTB U €€ BUIBI.
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue aToMHOTO sipa. 28 memens bubnnoreka [HOK
Hyknonnas Monens. https://m.edsoo.ru/ff0c18ac
23 PanroakTrBHBIE IPEBpAILICHUS. 28 Henens bubnnoreka [JOK
N3oTomnsl. https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau no reme: 28 Hemens bubnuorexa [JOK
«PannoakTUBHBIE IPEBPALLICHUS. https://m.edsoo.ru/ff0c1b4a
85 [Tepuox nmonypacnana. 29 nepens
Ypoxk-koHpepeHuus
29 Heaensa bubanoreka HOK
86 P
(FAIOAKTHBHBIC H3NYHCHHIA B https://m.edsoo.ru/ff0c2126
MPUPOJE, MEAUIIMHE, TEXHUKE.
SAnepHble peakuu. 3aKOHbI
87 COXpaHEHHUs 3apsA0BOrO U 29 nepens Bubmiorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YUCEIL.
28 OHeprus CBA3U aTOMHBIX SIIEP. 30 menens bubnuoreka [IOK
CBs13b Macchl U DHEPIUH. https://m.edsoo.ru/ff0c1d7a
29 Pewenue 3anau o reme «lnepHsie 30 menens
peaKIm».
Peakniuu cuHTE3a M IETICHUS SEP. BuG 10K
90 Ucrounnku sneprun ComHIa 30 nenend rormoteka
B p A n https://m.edsoo.ru/ff0c1e88
3BE3I.
01 VYpoxk-koupepennus «SnepHas 31 Hemens

sHepreTuka. Jlencrus



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaaAOaKTUBHBIX H3Hy‘l€HHﬁ Ha
JKHUBBIC OpTaHHU3MbI».

[ToaroroBka K KOHTPOJILHOU paboTe

9 1o TeMe «DJIEKTPOMAarHUTHOE TOJIE. 31 menens bubnnoreka [HOK
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE SBIICHUS.

KonTponbhas pabota no Teme

93 «INEKTPOMArHUTHOE TIOJIE. 31 menens

DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBbIE sSIBIICHUS.
[ToBTOpEHME, 000OIICHHE. 5 BuGmmorexa LOK

o4 Ha60paTOpIiHe paboTsI 110 KypCy 32 e https://m.edsoo.ru/ff0c245a
«B3aumoiericTBrE TE».

[ToBTrOopenue, o6o0mmenue. Perenne

95 pacuy€THBIX U KaUYECTBEHHBIX 3a7a4 32 menens  bubmoreia LOK

https://m.edsoo.ru/ff0c2572
1o Teme «TernaoBbIie MPOIECCH.
[ToBTOpenue, 06061meHue. Pemenue

96 PACUYETHBIX U KAUECTBEHHBIX 3a/1a4 32 nenmens bubnuotexa [JOK
o teme «KIIJ] TenaoBeIX https://m.edsoo.ru/ff0c2a22
JBUTATEJICH.

[ToBTOpenue, o600eHNe. Permenne 33 Hexens BuGmiorexa [IOK

97 pacU€THBIX U KQYECTBEHHBIX 3a7a4 hitps://m.cdsoo.ru/ff0c2b30

o teme «KIIJ[ anekTpoycTaHOBOKY.
[ToBTOpeHme, 0600IICHNE.
98 JlaGopaTopHbie pabOTHI 1O Kypcy 33 wenenn  bubmorexa [IOK

«CBeTOBbBIE ABJIEHUY.

https://m.edsoo.ru/ff0c2¢52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

33 Henmens bubmuorexa [JOK
99 3 1
TCKCTAMH TIO TEME «IaKOHAI https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXAHHUKE).
[ToBTOpenue, o606menue. Pabota ¢ 2 Eu6 1IOK
100 K 6 1 Henensa HNOJINOTCKA
TOKCTAMI TIO TEME «ROTIEhatHA 1 https://m.edsoo.ru/ff0c2e82
BOJIHEDY.
[ToBTOpenue, 0600meHNe. PaboTa ¢ Eub 10K
34 Henensa NOJINOTCKA
101 1
0 TexcTamu 110 TeMe «CBETOBBIE hitps-//m.cdsoo.ru/f0c3044
SIBIICHUS.
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTaMu 110 TeMe «KBaHToBas u 1 34 nenens
snepHas GU3nKay.
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




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

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SIBJICHHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3N4ecKue SBJICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

1.4

OINUCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3YSl (PU3MYECKHE BEIUYUHBI, MPU ONMCAHUU IPABUIBHO
TPAaKTOBaTb (U3UUYECKUH CMBICI MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HAUYEHUsSI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCH] U CBOWCTBA TEJl, B TOM
4yluclie M B KOHTEKCTE€ CHUTyalUil NpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux mIaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (PM3UYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U

(bOpMy.]'IBI, CBA3BIBAIOIIHC (I)I/I3I/I‘ICCKI/IG BCIIMYHMHBI. Ha OCHOBC




aHajau3a  yCIIOBHA  3aJa4d  3alHUChIBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (OPMYJBI U HPOBOJIUTH
pacuérbl, HAXOIUTh CIIPAaBOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTH  IIOJYyYEHHOMU

(bu3nYecKOoil BETUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHUM HCCIEIOBAaHHUS BBIIEIATH
MpoBepsieMOe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ oIibITa, A€JIAaTh BEIBOJELI I10 €I'0 pE3YyjIbTaTaM

1.9

1.10

MPOBOAUTh OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUH WU
(u3MYeCKUX  CBOWCTB  TelI:  (HOPMYJIHPOBATH  TPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHus, 3alIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

IPOBOJUTh MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHMsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpeaIoKEeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yibTaThl IOJYYEHHOHM 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMM: TP BBINOJHEHUM  W3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUNBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKT€pU30BATh NPHHIMIBLI JEHCTBHUS HW3Y4YEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TMOMOIIBIO UX ONMCAHMS,
UCIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKUX SBIEHUN U

HeO6XO,Z[I/IMBIe (I)I/IBI/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

1.16

1.17

1.18

MPUBOJAUTL TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaXx)
IMPAKTUYICCKOT' O HNCITOJIB30BaHUA (I)I/I3I/I‘ICCKI/IX 3HAHUU B
MOBCETHEBHON JKM3HU Uil OOeclieYeHus: Oe30MacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHECHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIISATH 0TOOP UCTOUHUKOB HH(pOpManuu B ceti MHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHUS PA3TUYHBIX HCTOYHHKOB
BBIJICTATh MH(OPMAINIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIMUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3MUECKOTOo
COJIep’KaHusl, B TOM YHCJIE IyOJUYHO JIe1aTh KPATKUE COOOIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMMPOBOKAATH BBICTYIINICHUC npeseHTauHeﬁ

1.19

8 KUIACC

IpU  BBINOJIHEHUM  y4YEOHBIX MPOEKTOB U  HCCIEI0BAaHUI
pacripenienaTh O0S3aHHOCTM B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD IpyMIIbI, BBICTPAauBaTh KOMMYHHUKaTHBHOE

B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIBb30BaTh NOHATHUA




1.2

1.3

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

1.4

OINMCHIBaTh M3Y4YECHHBbIE CBOWCTBA TeJl U (PU3MUYECKUE SIBICHHUA,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TPakTOBaTb  (U3NYECKUH  CMBICI  HCHOJb3YyEMBIX  BEJIMYUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTUMH BeTHYUHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W ITPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

O0BSCHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 JOruYecKux MIaroB ¢ MOMOIIbI0 | — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

peuaTh pacyéTHble 3a1auu B 2 — 3 NENUCTBUS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JaHHBIX JUIsl PEIICHUS 3a7a4d, BBIOMpATh 3aKOHBI U
(dbopMyIbl, He0OXOIUMBIE Al €€ pelieHus, MPOBOAUTh PACUEThl U
CpPaBHUBATH TMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHUEC HCCICIOBAHUA,
BBLACIATH HPOBCPACMOC MPECAIIOIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAaKa IMMpoOBEACHHUA UCCIICOBAHUA, A€JIATh BHIBO/IbI

IIPOBOAWTE OIBITEI I10 Ha6J'IIO}ICHI/IIO (1)I/ISI/I'-IGCKI/IX SIBIICHUH WU

¢usznyeckux  CcBOMCTB  Tem:  (opMynupoBaThb  IpOBEpSEMBbIE




1.10

MPENINONIOKEeHNs, COOUpaTh YCTAHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl W3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.12

MPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3HuecKoit
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM IMPSMBIX H3MEPECHHI:
IUIAaHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpEeHUs, CIeays TPEUIOKCHHOMY IUIaHy, (DUKCHUpOBaThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJIE TaOIuIl U rpadukos,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHMA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofaTh MpaBuia TEXHUKM Oe30MacHOCTH Ipu paboTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

XapaKTepu30oBaTh MPUHLUIBI AECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, HCIOJb3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
pUOOPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENed C TMOCIENOBATENbHBIM M IapajuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUYECKUX LIETIEH

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOW KW3HHM i1 oOecrieueHuss O€30MacHOCTH  TIPH
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbsS M COOJIOJEHHS HOPM 3KOJOIMUYECKOIrO

MOBEJICHUS B OKpY>Karouleil cpee

1.17

OCYHICCTBIIAATL TTOUCK I/IH(l)OpMaLII/II/I (I)I/I3I/ILICCKOFO COACPIKaHUA B

cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOITIOJITHUTCIIbHBIX HWCTOYHHKOB BBIACIATDH I/IHq)OpMaI_[I/IIO, KOoTOpas

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U KpPaTKHUE YCTHBIC
coolOmieHusi, 0000mas uHPpOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIE ITyOJIMYHO TMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUWHBIN amnmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYIINICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMM, CJEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

1.3

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SBJICHUC

pacro3HaBaTh MpPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUECKUe SIBJICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUIN

1.4

OIMUCBbIBATH H3YUYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILICCKI/IG SIBJICHUA,

HCIIOJIB3YA q)HSI/ILIeCKI/Ie BCJIMYWHBI, IPH OIHCAHWKU IIPABUIBHO




TpakTOBaTh  (U3MUECKUH  CMBICT  HCIOJNB3YyEMBbIX  BEJIHYHH,
00O3HaYeHUsT ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUTh
(GbopMyIibl, CBSI3bIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIMYHUHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH IpaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCJINMYHMH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/IG SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa M 3aIlucbiBaThb €ro MareéMaTH4dCCKOC

BBIpAKEHHE

OOBSCHATH (PM3HUECKUE MTPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUx LAaroB C MOMOIIbIO 2 — 3 M3y4EHHBIX CBOMCTBA

(bU3NYECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiars pacuéTHble 3a7auu (omMparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHHI1), HWCIONB3YsI 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢usnueckue BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS 3aJadd
3aIChIBATh KPAaTKOE YCJIOBUE, BBIABIATh HEAOCTAIOMINE WIIH
M30BITOYHBIC TAHHBIE, BRIOUPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMEbIE
JUI pPeUlIeHus, TPOBOJAUTh PAcUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIyYE€HHOT'0 3HAaUeHUs (PU3MUECKON BEITMUUHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPpOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " ONBITOB

1.9

1.10

MPOBOANTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(U3MYECKUX CBOMCTB TEJ: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OPYyIOBaHMS, OMUCKHIBATH XOJ] OIBITA U €r0o

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOJIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisi CpeHee 3HAUYCHHUE HU3MepseMOil BeIWYUHBI ((POKycHOE
paccTositHue coOuparomiel JTUH3bI), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO NPHoOopa)




MIPOBOAUTH HUCCIIEJOBAHHE 3aBHUCUMOCTEH (M3MUECKHUX BEITUUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEA0OBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHPOBATh pPE3yJIbTaThl
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHUS, CIEAys MPeII0KEHHON
WHCTPYKIMU, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI M aHAIU3UPOBATH
[OJIyYEHHbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

XapaKTepu30oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, MCIOJIb3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOIECCOB MPH PEHICHUH Y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUSI U300paKeHUH B IIJIOCKOM
3epKaJie ¥ cOOMparoleil TuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedeHus: Oe30IacHOCTH IMpu
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpY>Karouleil cpee

1.18

OCYILIECTBIATh MOUCK HH(pOpMAIMK (PU3HUECKOrO COAEpKaHHUS B
cetu VIHTEepHET, caMOCTOATENbHO (HOPMYIUpPYs TOMCKOBBIN 3ampoc,

HaxoauThb yTn OonpeacjICcHusA  OOCTOBCPHOCTU HO.IIy‘-ICHHOfI




1.19

1.20

1.21

PIH(bOpMaI_[I/II/I Ha OCHOBE HMMCIOIMXCS 3HAHUU H JOITIOJIHUTCIIbHBIX

HCTOYHHUKOB

WCIIONBb30BaTh MPU  BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBe HWH(pOpPMAllUU M3 HECKOJBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEIICTABIISITh PE3YIbTAThl IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, TP  3TOM  T'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar H3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATh BHICTYIUICHHE MpE3CHTAluel ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

IIPY BBINOJIHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUI (PU3HUECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTHh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH BKJIaJ] B JEATEIHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Koxa
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

1.2

®uszuka — Hayka O Mnpupone. SBiueHus NIPUPOIBI.
dusnyeckue SABICHMS: MEXAaHUYECKUE, TEIUIOBBIE,

3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBbBIC, 3BYKOBBIE
Ouznyeckue BeMUUMHBL. M3MmepeHue (U3HUECKUX
BenuuuH. ®Dusnueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUIKCHUC I'MIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC TI'HIIOTE3, 00BsACHEHHE

Ha0JII01aeMOT0 SIBJICHHUS
Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH

[IpakTuueckue padbOTHI:

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenne pa3smMepoOB MaJIbIX TEI.

N3mepenune temneparypsl IpH MOMOIIU KUAKOCTHOTO

TCPMOMETPA U JaTYUKa TEMIICPATYPhbI

INEPBOHAYAIJIbHBIE CBEJIEHM A O CTPOEHNUN BELLIECTBA

2.1

2.2

23

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneITbl, 10Ka3bIBAIOIIME  JUCKPETHOE  CTPOEHHUE
BEIIECTBA

JlBukenne dyactul BemecTtBa. CBA3b  CKOPOCTH
JIBWKEHMSI 4acTHUIl C TeMIeparypoi. bpoyHoBckoe
nBUKeHHe, U y3us

B3aumopeiicTBie yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHC

24

ATpeFaTHLIC COCTOSAAHUA BCIICCTBA: CTPOCHUC Ta30B,

KUAKOCTeH W  TBEPABIX (KPUCTAIIIMYECKHX) Tell.




B3anmocCBs3b MEXAy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arper ATHBIX COCTOSAHUAX U UX aTOMHO-MOJIeKYJISIpHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTryeckue pabOTHI:

Ouenka JauamMeTpa aroMa METOJOM  psiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).

OneITel MO HAOTIOJEHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.

OneiTbl 1O OOHApPYKEHUIO  JIEHCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JIBUKCHHE
12 Ckopoctb. CpenHsiss CKOPOCTb IIPU HEPAaBHOMEPHOM
' JNBHKEHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SBnenue uHepuuu. 3aKoH MHEepUUHU. B3aumopelictBue
3.3 TEJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa MUHEPTHOCTH Teja
14 [InotHocts  BemectBa.  CBSA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeEIl
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOIIBIO AUHAMOMETPA
37 SIBnenue TAroTeHus U cuia TskecTH. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
13 Cuna tpenusi. TpeHue CKOIbXKEHHUS U TPEHHE IOKOSI.
' Tpenue B IpUpOAE U TEXHUKE
39 CrnoxeHue cwil, HAlpaBICHHBIX IO OJHOM NPSMOM.
’ PaBHOnElcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKEHHS

(mapuka B KHJIKOCTH, MOJEIH 3JIEKTPUYECKOTO

aBToMOOWIIE W Tak panee). OmpeneneHue cpemHeit




CKOPOCTH CKOJIbXKEHUs Opycka WIM IIapukKa IIo
HaKJIOHHOM IuIocKocTH. OnpeneneHue IMIOTHOCTH
TBEpaoro  texna.  OmbITB,  AEMOHCTPUPYIOLIUE
3aBHCUMOCTh PACTsDKEHUS (eopManun) Npy>KUHbI OT
HNPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIME
3aBUCHMOCTb CHJIbI TPEHMSI CKOJIbKEHUS OT Beca TeJla U

XapakTepa COIMpHUKaACAOIINXCA HOBCpXHOCTeﬁ

dusnyeckue SABICHNS B IpUpoAc: IPUMEPLI ABUKCHUSA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMUBOM U HEKUBOM IIPUPOJIE,
JICHCTBHE CHIIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

+ YBEJIMYEHUS 1aBJICHUS
4o JaBneHue ra3a. 3aBHCHUMOCTb JaBJIEHHMS rasa oOT
' 00bEMa, TeMIepaTypbl
43 [lepenaua naBneHus TBEPABIMU TEJIAMU, KUIKOCTSIMUA U
' razamu. 3akoH Ilackans. [IHeBMaTn4yecKkue MaluHbl
3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
4.4 IMmapocraTuyeckuit  mapajokxc. Coobmaromuecs
cocyabl. ['uapaBnndeckre MEXaHU3MBI
Atmocdpepa 3emnmnm U arMocepHOE JIaBJIEHUE.
[IpyunHBl  CyIIEeCTBOBaHMS BO3AYIIHONH 00O0JIOYKHU
4.5 3eMiu. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro JaBJ€HHS OT BBICOTHI HaJ YpPOBHEM
Mops
46 W3mepenue atmochepHoro nasineHus. [Ipubopsl mms
. U3MEpEHUs: aTMOC(EPHOTO JAABICHUS
JleicTBHE JXKUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3gyxonnasanue
4.9 [IpakTuyeckue paboOTHI:




4.10

4.11

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT
00béMa TOrpYKEHHOH B JKUIKOCTh YacTH Teja.
OnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha TeJo, MOrpyXkEéHHoe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJAKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBL, ICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrpY>KEHHOM B JKMIKOCTh YaCTH Teja U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMpPOBAaHHUE JIOJKM U  OmOpenereHue  eé

rpy30I04bEMHOCTH

dusnueckue SBJICHUA B npupoac: BIIMAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOM OpraHus3Mm,

MJIaBaHUE PBIO

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKUI Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
53 [IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHas
. 10cKoCTh. [IpaBuito paBHOBeCHs pplyara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o010T0€  TpaBwio»  MexaHukd. Koadunuenrt
5.5 MIOJIE3HOTO  JEUCTBUA  MexaHu3MoB.  IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO HaJl 3eMIEN
5.7 Kunernueckas sHeprus
53 [lonnas mexaHuyeckas 3Heprusi. 3aKOH U3MEHEHUS U
' COXpaHEHMsI MEXaHUYECKOI SHeprun
59 [IpakTuyeckue paboOTHI:




Omnpenenenne paboOThl CUIIbI TPEHUS IPU PABHOMEPHOM
JABMOKCHUM TCJIa IIO FOpHSOHTaHbHOfI IMOBCPXHOCTH.
HccnenoBanue  ycllOBUM — paBHOBECHS — pblyara.
Nsmepenne KIIJ[ nHakimoHHOW 1uiockocTh. M3ydeHue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHEPIrun

duszndyeckue SIBJICHHUSA B npupoaec: pbiHaru B TECIEC

5.10
4eJioBeKa
TexHudeckue yCTpOWCTBA: pblYar, IIOABUXKHBIM H
5.11 HETIOJBMYKHBIN OJIOKHM, HAKJIOHHAS ITIOCKOCTD, IIPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsiemble 3JIeMeHTHI COJEePKAHUSA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM
61 TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mepsl
' MoJsieKyn. OmbIThl, MOATBEPXKJAIOIINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOpUU
Monenun TBEpAOro, JKUAKOTO M  Ta3000pa3HOro
6.2 coctosiHu# BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TET
6 6.3 Ha OCHOBE IMOJIOXKEHUH MOJEKYJIIPHOKUHETHYECKON
TEOpUn
6.4 CmauuBaHue M KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacIIMpEeHHE U CKATUE
66 Temneparypa. CBs3b TeMIEpaTypbl €O CKOpPOCTHIO
' TEIUIOBOTO JIBMYKEHHSI YaCTHUI]
BuyTpenHsss ~ sHeprus. CrocoObl  M3MEHEHHUs
6.7 BHYTPEHHEN PHEPrUM: TEIUIONEpeaada U COBEPIICHUE
paboThI




Bunaer TEeIIoNepeIaun: TEIJIONPOBOJHOCTb,

o KOHBEKIIMSI, N3]Iy4YeHUE
KomnyectBo  Temnorel. VYaenbHas  TEIUIOEMKOCTH
6.9
BELIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne u  OTBEpAECBAaHME  KPUCTAIUIMUECKHUX
. BEUIECTB. ¥ e/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpa3oBanne u  KoHjaeHcamus. cnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIEpaTypbl KUIIEHUS! OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermioBbix aurarened  KIIJI
6.15 TEIUIOBOTO JBUTATeNs. TEeIIoBbIE JBUTIATEIN U 3allNATa
OKPYXKAaKOILEH Cpeabl
616 3aKOH COXpaHEHMs M TMPEBpAIllEHUs DHEPrUU B
' TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
OnpiTel 10 OOHapyXeHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITl IO BBIPAIMBAaHUIO KPUCTAUIOB ITOBAPEHHOMN
COJIM WJIX caxapa.
OnpiThl 1O HAOMIOAECHUIO TemjaoBoro hacmmpenus
6.17 ra3oB, KUJIKOCTEN U TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPHULA.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTD J1aBICHUS
BO3/yXa OT ero 00bEMa U HarpeBaHUS UITH OXJIAXKICHHSL.
IIpoBepka rUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOU TpyOKe OT

TEMIIEPATYPHI.




6.18

HaGnronenue u3MeHeHUsl BHYTpPEHHEH SHEpruM Tena B
pe3yibTare Teronepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue ABJICHUS TeII000MeHa pu
CMELIMBAHUM XOJIOJHOM U rOpsiY€r BOJBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOM IIpU TEIJIOOOMEHE ¢ HarpeThlM METaNINYEeCKUM
LWIHHPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTENBHOHN BIAKHOCTH BO3yXa.

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

dusnueckue SBICHHUS B TMPUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SBICHHS B TPUPOJE,
KPHUCTAILJIBI B IPpUpO/IE, n3aydenrne ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3OBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckne yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
HCIIOJIB30BaHUsl KPUCTAILJIOB, )KMIKOCTHBIN TEPMOMET,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

JABUTaTCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpuzanus Tel. J[Ba poja 3JeKTPUUECKHX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTB CHJIBI B3aMMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMUYMHBI 3apSA70B U PACCTOSHUS MEXKY TETaMH )
DIIEKTpHYECKOE oJIe. HamnpsixénnocTts

7.3 anekTpudeckoro mnonsd. [lpuHnum — cyneprozunyu
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snexktpuyeckux 3apsAIoB. DJIEeMEHTapHBIA

7.4 anekTpudeckuil 3apsia. Crpoenue atoma. IIpoBonHukn
U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpU4eCKU  TOK. YCIOBUS  CYyLIECTBOBaHMS

70 ANEKTPUYECKOT0 TOKA. ICTOUHHUKYM IOCTOSHHOIO TOKA
[enictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKHUH TOK B
JKUJKOCTSX U ra3ax
o Onektpuueckas uenb. Cuwia ToOKa. ODJIEKTPUUECKOE
' HaIlpsKEHUE
=9 CormnpoTuBieHnE MIPOBOJIHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W MapajlieIbHOE COEIUHEHHE
7.11
IIPOBOJHUKOB
PaGora ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
13 DJeKTpUUYECKre IeNH U MOTPEOUTENH INEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuUThI. B3anmoelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
' 3HAUYEHHUE IS )KU3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHoOe TMoje 3JIEKTPUUECKOTO
' ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
717 DNeKTpoABUTaTENb TIOCTOSHHOTO TOKa. Mcnonp3oBanue
' ANIEKTPOJIBUraTeseil B TEXHUYECKUX YCTPOWCTBaX U Ha
TpaHcIopTe
Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOTreHepaTop. CriocoOsr MOJTyYEeHUs
7.19 NIEKTPUYECKOW  DHEPrMM.  ODJEKTPOCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHU
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAGIOICHUIO STICKTPU3ALUH TeJ MHIyKIHEH
Y IIPYA CONIPUKOCHOBEHHUHU.

HccnenoBanue NEHCTBUS JIEKTPUYECKOrO MOJS Ha
IIPOBOJAHMKY U JTUDJIEKTPUKU.

COopka u TpoBepKa pabOThI AIEKTPUUYECKOW MU
IIOCTOSTHHOTO TOKA.

H3MmepeHue U peryJInpoOBaHUE CUIIBI TOKA.

W3mepeHnue u perysinpoBaHue HaIlPsHKEHUS.
HcenenoBanue 3aBUCHMOCTM CWIBL TOKA, HWIYIIETO
4yepe3 PE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, IIOLIAAH ITOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwila CIOXKEHUS HANpsHKEHUM IIpU
IIOCJIEIOBATEIIbHOM COCAUHEHUN [JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CUIIBI TOKA IPH HapAJIEIIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  padboOThI
JJIEKTPUYECKOTO TOKA, HIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU — 3JEKTPUUECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. Hccnenoanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccnenoBanue MarHuTHOIO B3aMMOJECUCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
pasnenenun. MccnenoBanne neicTBys 2JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBJICHUs TOKAa B Karylmke. l3yueHue
JIECTBUS MarHUTHOTO IOJISl HA IPOBOJAHHMK C TOKOM.

KoncTtpynpoBanue u M3y4YEHHE paboThl




ANEKTPOJBUTATEIIS. N3smepenne KITZQ
AIIEKTPOJABUraTeNIbHON  ycTaHOBKU.  OMBITBI 1O
UCCJIETOBAaHUIO SBJICHUS ANEKTPOMarHUTHOU
WHIYKIWW: HWCCIEAOBAaHUE W3MEHEHUM 3HAUYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B NPUPOAC: DICKTPUUECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MarHUTHOE MoJjie 3eMin, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU HA 3eMIIe, OJISIPHOE

CHUAHUC

TexHuueckue ycTpOMCTBA: 3JIEKTPOCKOII, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
DIIEKTPOOCBETUTENBHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
HPEJOXPAaHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUTATEINb

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon anementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHWYECKUE SIBJIEHW S
8.1 Mexanuyeckoe JABWKEHHE. MarepuaiibHasi ToOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTE MEXaHUYECKOTO JBHIKEHHUS
8.3 PaBHOMepHOE NpSAMOIMHENHOE IBUKEHUE
8 HepaBuomepHoe npsimonuHeiiHoe aprxkeHue. Cpeauss
8.4 U MTHOBEHHAasl CKOPOCTh Te€ja MpU HEPAaBHOMEPHOM
JIBYKEHUH
. VYckopenne.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEWHOE
' JIBHKCHHUE
8.6 CBobOonnoe nmaaenue. OneITh [anuies




PaBHOMepHOE nBHXKEHUE TIO0 OKpYXHOCTH. Ilepuon u

8.7 yacrora oOpamieHus. JIuHeliHas M yrioBasi CKOPOCTH.
LlenTpocTpeMuTeNIbHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroTtoHa
8.11 [TpuHIUIT CYynepno3uIuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHus: cuja TPEeHUs CKOJIbKEHUs, CUila TPEHUS
' MIOKOS, IPYrUe BUbI TPEHUS
8 14 Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaIeHUS
%15 JBuxenne muaHer Bokpyr Connma.  IlepBas
' KOCMMUECKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
S 16 PaBHOBecue MarepuanbHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEpPIOro Tena € 3aKPEIUIEHHOM OChIO
' BpauieHus. MoMmeHT cuiibl. LleHTp TskecTn
8.18 Nmnynec Tena. Ismenenune ummnyinbca. MIMmysabe cuisl
8.19 3aKOH COXpaHEHUs UMITyJIbca
8.20 PeakTuBHOE ABHKEHIE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
999 PabGora cun Tsaxectu, ynpyroctd, TpeHus. CBs3b
. SHEpPruu u paboThbl
223 [loTrenumaneHas SHeprus Teja, MOAHATOrO Haj
. MIOBEPXHOCTHIO 3eMIIH
8.24 [TorenumanpHas YHEPIUs CKATOU MPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUN
[IpakTuueckue pabOTHI:
8.27 Omnpenenenue cpeaHe CKOPOCTH CKOJBXKEHUs Opycka

WM JIBHXKCHHA IIapuKa I10 HAKJIOHHOHN INIOCKOCTH.




Omnpenenenue ycKOpeHUs Tella PU paBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM  JBMXKCHHH  0€3  HadaabHOM
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIIM TPU PABHOYCKOPCHHOM
JIBUKEHUH 0e3 HayalbHOM CKOPOCTH MYTH OTHOCSATCS
KaK psJ HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

I/ICCHGHOBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUA
CKOJIb)KEHUSI OT CHJIBI HOPMAajJbHOTO JaBJICHHUS.
Omnpenenenrne K03PPUIMCHTa TPEHUS CKOIBKCHUS.
Omnpenenenue KECTKOCTU MpyxuHbL. OmnpeneneHue
paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUU
TeJNa Mo TOPU3OHTAIBLHOU MOBepXHOCTU. Onpeenenue
paboThl CHJIBI YIPYTOCTH TPH TOIBEME Tpy3a ¢
UCIIONb30BAaHUEM HEMOABI)KHOTO M MOABHXKHOTO

OJIOKOB

duznueckue ABJICHUS B mpupoac: MpUInBbI U OTJIMBBI,

8.28 nBUKeHue 1uiaHeT COJMHEYHOM CHCTEMbl, pEaKTUBHOE
JBUKEHUE KUBBIX OPTAaHU3MOB
220 TexHudeckue yCTpOMCTBA: CHUJIOMETDP, JATYUKHU
' MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETHI
MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI
KonedarensHoE JIBIDKEHHUE. OcHOBHEIE
9.1 XapaKTepUCTHKU  KoJie0aHWil: Mepuoj, dacrora,
aMIUTUTY/1a
MaremMatnueckuii M TOPYXKUHHBIM ~ MasATHUKHU.
9.2 [IpeBpamenne  sHepruM  HpU  KoleOaTeTbHOM
JBIKCHUH
. 3aryxaromue koyiebanus. BeiHYX)IeHHBIE KOTeOaHMS.
' Pe3onanc
Mexannueckue BOJHBI. (CBONCTBA MEXaHUYECKUX
9.4 BoJiH. [IponmonsHble W momnepedHble BOJHBL. JMHA

BOJIHBI u CKOpPOCTh ec pacnnpoCTpaHCHHUA.




9.5
9.6

9.7

9.8

MexaHn4eckue BOJIHbI B TBEPJIOM TEJIE, CEHCMUYECKHE
BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3BYyKa. OTpakeHUE 3ByKa
WNudpasByk u yapTpa3Byk

[IpakTuueckue padbOTHI:

OmpenenieHne 4YacTOTBl HM  TEpUoAa  KOJeOaHH
MaTeMaTUYEeCKOro MasTHHUKA.

OnpenenieHne 4YacTOTBl HM  TEpUOAa  KOJCOaHHM
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJeOaHUI
MOABEHICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHHUI
MPY>KUHHOTO MasiTHUKA OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH rnepuojia KoJIeOaHM rpysa,
MOBEIICHHOTO K HUTH, OT MacChl ITpy3a U XECTKOCTHU
npyxuHbl. W3mepeHue  yckopeHHs CBOOOJHOTO
maJcHUS

du3nyecKkue SBICHUS B IPUPOJIE: BOCIPHUITHE 3BYKOB
YKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI,

IyHaMH, 5XO

9.9

Texuuyeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoja csera. CKOpOCTh CBeTa.
10 . BonHoBBIE CBOCTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TeneoHa
dusnueckue SBIEHUS B MpHUPOJE: OHOJIIOTHYECKOEe
10.5 JeiicTBMe  BUIUMOTrO,  yiabTpadUONETOBOrO U

PECHTT'CHOBCKOT'O I/ISJ'Iy‘{CHI/Iﬁ




11

10.6 TexHnuueckue YCTpOICTBA: HCTOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJIi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas mozenb cBera. ICTOYHUKY CBETA
11.2 [IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpakeHUsI CBETa
114 [Ipenomiienne cBeta. 3aKOH NPEJIOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyel B IMH3E
116 OnTuueckasi cucrema (oroarnmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onTuueckass cucrema. biauzopykocts u
' JAIbHO30PKOCTh
118 Paznoxxenue Genoro ceera B criekTp. OnbiTel HploTOHA.
' CrnosxeHue ciekTpajabHBIX 11BETOB. Jlucnepcus ceeTta
[IpakTuueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTM — YIJla  OTpPa)KEHHUS
CBETOBOI'O JIy4a OT YyIJIa NaJcHHUS.
N3ydyeHne xapakTepuCTHK M300pa)keHMs MpeaMeTa B
IIJIOCKOM 3€pKajie.
WccnenoBanne 3aBUCUMOCTH  yIyla  MPEJIOMIICHHUS
CBETOBOI'O JIy4a OT yIJla MaJeHUs Ha TPaHUIIE «BO3LYX
11.9 — CTEKJION.
[Tonmyyenne n3o0paxkeHUH ¢ MOMOIIBIO coOOMparoIeit
JIH3BI.
Omnpenenenue (pOKYCHOIO pacCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAIOIIIECH JTUH3HI.
OMnBITHI IO PA3JIOKEHHIO OEIOro CBETa B CHEKTP.
OnpIThl IO BOCHPHATHIO I[BETA MPEIMETOB MPU HX
HaAOJIIOICHNUH Yepe3 LIBETOBBIE (PUITBTPHI
dusnyeckue sBIEHUA B Ipupoe: 3aTmMeHus CosHua u
11.10 JlyHbl, 1IBETA TEJ, ONTHYECKHUE SBICHUS B aTMOchepe
(uBet HeOa, pedpakius, paayra, MUPax)
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TexHuueckue  yCTpOMCTBa: OYKH,  TEPUCKOIL,

A (doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUS
11 Omnwitel Pesepdopna u ruranerapHas MoOJENb aTOMa.
' Mogens aroma bopa
122 Hcnyckanve u morjomieHue cBeta aToMoM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Ab(]a, 6eTa- U raMMa-u3ITydeHHs
14 Ctpoenne artomHoro suapa. HykionHas wMojenb
' aTOMHOTO sapa. M3oronsl
15 PanuoaktuBHbie nipeBpamienus. [lepuosa momaypacnana
' ATOMHBIX SIJIEP
126 SnepHblie peakuru. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U
' MAacCOBOT'0 YHCE
DHeprusi CBs3M aToMHbIX siiep. CBsi3b Macchl H
12.7
SHEpPruu
1238 Peakuuu cuHte3a u geneHus saep. McrouHuku
' sueprun CoJiHIIA U 3BE3]T
129 Snepnasg osHepretuka. JleMcTBHE paguOaKTUBHBIX
' M3JIYYCHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTrueckue padOTHI:
HabmroieHne CHOoOmIHBIX M JIMHEHYATHIX CIEKTPOB
1210 W3ITY4YCHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUM YACTHUILIBI
110 TOPMO3HOMY IyTH (TI0 poTorpadusim).
N3mepenue pagroaktuBHoOro hoHa
®usnueckue SBICHUS B MPUPOJE: €CTECTBEHHBIN
paaInoOaKTUBHBIN don, KOCMHYECKHE JTy4H,
12.11 PagUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PATUOAKTUBHBIX HU3JYYCHUH Ha OPraHu3M
YyelloBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

[lonumanne ponu (QU3MKK B  HAYYHOM KapTUHE  MHPa;
c(OpMUPOBAHHOCTh 0a30BbIX MPEJICTABICHUNH O 3aKOHOMEPHOI
CBSI3U M I03HABAEMOCTH SIBJICHUN TIPUPOJBI, O PO SKCIIEPUMEHTA B
¢buzmke, O CHCTEMOOOpa3ywIle podu (GU3UKK B PA3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIOIHU
(bu3MUecKUX 3HAHUI U UX POJU B LIETIOCTHOI €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJEC POCCHHCKHX M 3apyOC)KHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU KakK
crioco0e CyLIecTBOBaHMsS MaTrepuH, 00 aTOMHO-MOJEKYJISpPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKMX, TEIUJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
NaHHOe (pU3MYecKoe SBJIEHHE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMM TMOHSTUITHOrO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3UKU M UCIOJIb30BAHUE UX JUIS pelleHHs y4yeOHBIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOICTBa TeJ, (U3NYECKHE SIBICHUA U

MIPpOLECChI, UCIIOJIb3Yd (l)yHI[aMeHTaJ'ILHLIe 1 OMIIMPHUYICCKUC 3aKOHBI

YMeHue OmnucChiBaTh H3y4YeHHBIE CBOWCTBA Tel U (UBNYECKUE
ABJICHUA, UCITIOJIB3Ys (1)PI3PI‘—I€CKI/IG BCIIMYNHBI

Bnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPy/a: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSATEIIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIBITA U 3aIUCHIBATh €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I'-ICCKI/IX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IIpOBOAUTD HUCCIICA0OBAHUC 10 HHCTPYKIUHU, MNpeaACTaBIATb
MOJTYYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIUYMH B BUJC TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allMChIBATh KPATKOE YCIIOBHE 3aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUMHBL; YMEHHE ONPEAETATh Pa3MEPHOCTb

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA M HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKPYKAIOWICH cCpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUeCKOTo coepKaHMsl, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O PUUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE ABJIEHUA
x Mexannueckoe naBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUSI
PaBHOMepHOE u HepaBHOMEpHOE ABMXkeHue. Cpenusisa ckopocTsb. Dopmyna st
1.2 BBIYMCIICHHS CpEITHEeH CKOPOCTH: V = S/t
PaBHOMEpHOE NpAMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€la OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUSI:
13 x(t)=x,+vt
I'padvkn 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLUU
MepeMenieHus, IMyTH, KOOPAWHATHI MPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI Te€la OT BPEMEHH B CiIy4yae PaBHOYCKOPEHHOIO
MPSIMOJIMHEITHOTO IBMYKCHHUSI:
pe
x(1)=x,+v,,l+a, =3
@opMynbl AJiA MPOEKUUU TMEPEMENICHUs, MPOEKIIMH CKOPOCTH M IMPOEKLIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .Sx(r)=vﬁx-r+ax-?.
U_‘.(f):t){h.-l-ﬂj‘. L,
a,(f)=canst,
Ul.‘c2 - L’}1.'1'2 =2HISI
I'padviku 3aBUCHMOCTH OT BPEMEHHU [UIsl MPOEKIUU YCKOPEHHS, MPOEKIIUU
CKOPOCTH, TPOEKIMH TepeMEIIeHUs], KOOPAUHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH>KEHUHU
CBoboaHoe nagenue. opMyIibl, OMUCHIBAIOIINE CBOOOTHOE TA/ICHNE TeTa 10
BEPTUKAIN (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH
1.5 3emnu). ['padmku 3aBHCHUMOCTH OT BpPEMEHH I MPOEKIUU YCKOPEHHS,
MPOCKIIUA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TaJCHUH Tela I10
BEpPTUKAIIU




1.6

CKopocTh paBHOMEPHOTO [BHKEHHS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTH Yepe3 paiuyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyna [l BBIYUCICHUS YCKOPEHUSI:

d)opMyna, CBA3bIBAOMIAA IEPUOTA U YACTOTY 06paH.[eHI/I$IZ

WV :?

1.7

1.8
1.9

1.10

1.11

Macca. IIn1oTHOCTB BellleCcTBa. CDopMyna JJI BBIYUMCIICHUSA ITINIOTHOCTH !

_m

P=7

Cuna — BexktopHas ¢puszndeckas BenudnHa. CI0KeHUe CUl
SABnenue nnepuuu. [lepsslii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHUJIbI, IEUCTBYIONIEH
Ha TEJI0

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpCHI/IC IMOKOA U TPCHUEC CKOJIBXKCHUS. CDOpMy'J'Ia I BBIYUCIICHUA MOYJISL CUJIbL

TPCHUA CKOJIbXXCHUSA:

Frpzu-;‘ﬁ.r




1.13

1.14

1.15

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

F=k-Al

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1,
F=G.-—L1_2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOIO MaJeHHUS.
dopMyna g BBIUKACICHUS CUIbI TSKECTH BOJIU3M MOBepxXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

Hesecomocts 1 neperpysku
Nmmynbe Tenna — BeKTopHas GU3NYecKasi BEIMIUHA.
D=mi

I/IMHy.]'ILC CUCTEeMBEI Tel. MI3MeHeHue HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CHUCTCMBI TCJI:
p=myly +imy U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTI>I CHIJIBI:

A=Fscosc

Mexann4deckasi MOIIIHOCTb:

=24
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJI1 BBIYUCIICHUA

KUHETUYECKON YHEPTUH:

HE)E
Ep=""

TeopeMa 0 KHHETHYECKOH OHCpPIHUHU. (DOpMYJ'Ia JJISL BBIYUCIICHUA

HOTeHIII/IaJ'II)HOI\/'I OHCPIHUU TCJia, MIOAHATOIO




Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXPAHEHHs MEXaHUUYECKOM SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
IIpeBpamieHne MEXaHMYECKOM SHEPIUU IIPH HAIMYUU CUIIBI TPCHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poruar. Momenr cunbsl: M - FL.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBrokHBIN 1 HenoABWKHBINA 0y10ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHoe JaBlIeHHe.
I'mppocTaTndeckoe 1aBJIeHUE BHYTPH KHJIKOCTH.
dopmyna 71 BBIYUCIIEHUS JaBIECHNS BHYTPU KHUJIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Popmyna Uil ONPEAEIICHUS BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcaoBue miaBanus teia. Ilnapanue CYZAO0B 1 BO3AYXOIIAaBAHUEC




1.24

Mexannyeckue KosieOaHUs. AMIUIATY/AA, TEPUOA M YacToTa KOJeOaHHi.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHXKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

Mexanunyeckue BoHBI. [IpogonbHbIE U TTONIEpEeYHbIE BOJIHBI. JJIMHA BOJHBI U

CKOPOCTH paCIIipoOCTpaHCHUA BOJIHEI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenne cpenHed MIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
MPYXUHBL, Kod(hulenTa TpeHus CKOJIbXKEHUS; paObOThl CUJIbI TPEHHUSI, CHIIBI
YOPYTOCTH; CPEIHEeH CKOPOCTH ABUKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHUsi Opycka IpH JBIKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOThI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CUJITBI
OT MAaCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOILIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaNpaBIIsSIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHoJa
KoJe0aHui MPYXKMHHOTO MasgTHHKA OT MAaccChl Ipy3a U JKECTKOCTH HPYKUHBI;
HCCIIeIOBAaHHE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOrO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBeCHsI pplyara
Qusuueckue AeneHUs 6 npupode: TPUMEPHl JBIXKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KMBOW U HEXXUBOW MPUPOAE, AEHCTBUE CUIIBI TPEHUS B IPUPOJE

U TEXHUKE, IPUIMWBBI U OTJIUBBI, IBUXXCHHUC IIJIAHCT ConHeyHon CHUCTEMBI,




PEaKTUBHOE JBH)KEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIEC YEI0BEKA, BIUSHUE
aTMOC(EepHOTrO JaBJICHUS HA XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCHIPUSATHE

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

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

HGHOI[BI/I)KHBII‘/'I 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTHIC MEXAaHNU3MbI B 6BITy,

13 cooOmraronmecs cocypl, yCTPOMNCTBO BOIOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCII0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmuueckue u amopdHbIe TEIa

25 JIBrxkenune dactull BemectBa. CBA3b CKOPOCTH JBM)KEHHMS YaCTULl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mupQy3us

23 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TemioBoe paciiupeHue u cxxarue

2.5 TeroBoe paBHOBECHE

Y Buytpennsas sueprusa. Pabora u rtemsonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEpruun

2.7 Bunel Temnonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3ITy4YEHUE
HarpeBanne wu oxnaxaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TETUIOEMKOCTb:

2.8

O=am(t,—1)

3aKOH COXpaHEHMsI PHEPrHMHM B TEIUIOBBIX IPOLECCAX. YPABHEHUE TEIJIOBOIO

OanaHca:
2.9

O +0, +..=0

HUcnapenne m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B IMPOLECCE
510 WClapeHuss MW KoHJeHcauuu. Kumenue KUIKOCTU. YenbHas TemioTa
. napooOpazoBanus: L = O/m
2.11 Brnaxxnocts Bo3nyxa




2.12

2.13

[InaBnenune u kpucrammzanusa. V3MeHeHWEe BHYTPEHHEH OJHEpPruu Mpu

IUIAaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

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

TormBa: ¢ = O/m

2.14

[Tpunnume! padoTe! TerioBeix Asuratenei. KT/ TemioBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IWJIMH]PA; KOJTMYECTBA
TEIUIOTHI, IMOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIIyIIEH HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LIIMHAPOM, IOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BJIAXKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI
IUTaBJeHUs Jbja. MccienoBaHue HW3MEHEHHMs TeMIepaTypbl BOABI IPH
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U

ropﬂqeﬁ BOJIbI; IIponecca UCIIapCHUA

2.16

2.17

Dusuueckue s61eHUs 8 npupode.‘ MMOBCPXHOCTHOC HATAKCHHUEC U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCP3aHUC

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

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHM
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BHUJIAd SJICKTPUUCCKHUX 3apsaa0B

32

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

34

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

Onektprnueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmn

CYNCPIO3NIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu QJICKTPUYCCKUX 3apAaIa0B. I[CﬁCTBHe QJICKTPHUYCCKOI'0 TMOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H JUSJICKTPHUKHU




[TocTossHHBIN AIEeKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A4/q
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE 3JIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon Oma i yuacTka anekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I,=L: U=U,+U,: R=R +R,
39 [TapannensHOE COeTUHEHNE TPOBOJIHUKOB PABHOTO CONMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CwMmeliaHHble COETMHEHUS TIPOBOJHUKOB
3.10 Pabota u MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
3.11 O=I"R-t
s 1o OneIT Opcrena. MarHuTHOE TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHUM
MarHuTHON UHAYKIIMH
113 MarnuTHoe T1O0J€ TOCTOSHHOTO MarHuta. B3anMopneicTBHe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3meperne  SIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSAKCHU Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU




COIMPOTUBJICHHUS OT JAJIMHEI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

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

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJITH, IPEii( MOITFOCOB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  OJICKTPUYECKOH OSHEPTUU, DJICKTPOOCBETUTEIbHBIC MPUOOPHI,

3.18 HarpeBaTebHbIE AIEKTPOIPUOOPHI (mpumepsr), JIEKTPUUYECKUE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mojaens cBeta. [IpsmonuneliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

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

' muH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckue TpuoopsI
IIpaxmuueckue pabomul
B3amepenue onTudeckol CHIIbI COOMpArOIIel JIMH3BI; (POKYCHOTO PAcCTOSHUS
coOuparomieid JUH3bI (IO CBOWMCTBY paBEHCTBAa pa3MEpoOB MpeaMeTra U
M300pakeHMs], KOTJa MpeaMeT pacloiio’keH B IBOWHOM (oKyce), MmoKa3aTens

3.26 MIPEeIOMIIEHHUS CTEKJIA.
HccnenoBanne CcBOMCTBA M300paKEHUS, TMOJYYEHHOTO C  TOMOIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuueckue senrenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 11BeTa Tel,

' ONTUYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKHM, TEpHUCKOM, ¢HOoToanmapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, O6eTa-, ramMmma-u3iaydeHnus. Peakiuu anbga-u Oera-

4.1
pacnaga

4o Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. [lmanerapras Mopaensb

' aroma

4.3 CocrtaB aToMHOTO0 siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUSI 3PS 0BOI0 U MaCCOBOT'O YUCE
Quzuueckue s61eHUss 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHYECKHE JIy4d, DPAJAMOAKTUBHOE H3JIYYCHHE NPHUPOIHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYaIbHBIN TO3UMETP, Kamepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI 1JISA YYEHUKA

» dusuka: 7-i kaacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3aHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe 00I11eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHNE,
nepepadotanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 00111eCTBO
«3parenbetBO «lIpocBenieHne»

» dusuka: 9-it kacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadotantoe [leprimkun .M., I'yrauk E.M., IBanoB A.W. u np.

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

* [leppimkun A.B. Coopnuk 3amay no pusuke. — M.: [IpocBemenue

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
1 Knaura s yaurens

2 dunonosuu H.B. «kMeroanueckoe mocodue K y4eOHUKY»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1 Enunas xomiekuus 1iudpoBbIX o0pa3oBaTeibHBIX pecypcoB. http://school-
collection.edu.ru/
2 Kabunet ¢usuku Cankt-IleTepOyprckoro yHuBepcuTeTa MEIarorudeckoro

mactepctBa (http://www.edu.delfa.net:8101/).



3 Kaptunra mupa coBpeMmenHo# ¢pusukn https://physics.ru/

4 ®dusuka.Py http://www.fizika.ru

5 OTkpeITHIN OaHK 3aganuit OI'D

https://oge.fipi.ru/bank/index.php?proj=B24 AFED7DE6AB5BC461219556CC
A4F9B

6 AKJIACC https://www.yaklass.ru

7 bubmumoteka IIOK https://lesson.edu.ru/03/07
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