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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MPeToJaBaHusl yueOHOro npeameTa « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON T'paMOTHOCTH OOYYAIONIMXCS W OPraHU3AIMIO H3yUCHHUS
GbU3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3y4YCeHUS TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
ydeTe BO3PACTHBIX 0COOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIM YYUTEIIO B CO3/IaHUU paboueil MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTUHY MM,
MpeNoCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAaydHOro METoJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna U3 TiaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIICIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATh HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHUST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpeNieNieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit @enepanuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HaydyHOMY
U3yUYEHHUIO TMPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYyaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEII;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yJjbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCUOHATIBHON JEATENIbHOCTH, CBA3aHHON C (PU3UKOI, MOATOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX Iejiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pACUYETHBIX 3a1ad ¢
WCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh PUPOTHBIC SIBJICHUS W BBITIOJHSATH OIIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAaHUS  C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ MHpOpMaImenn GU3NIeCKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHIH;

3HAKOMCTBO CO chepamu TpoPeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO11ee ynCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MpH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMNBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUCcKa dKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYapCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKXAHUE OBYUYEHUA

7 KIIACC
®Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka o mnpupone. fABneHus npuponpl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMHUUHBL. M3MmepeHue Qu3anyueckux BelWyuH. Duznyeckue
npubopsl. [TorpenHocTs u3MepeHnii MexyHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPUPOLY.
EcrecTBeHHOHAy4HBId METOJ TO3HAHUA: HAOJIOJEHUE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHUM C MTOMOIIIBIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTosiHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrmpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue TeMmeparypbl HpH MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllie, YeM OOoJIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOEHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul BemlecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnuyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMH BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HaOmionenue  siBneHUN,  OOBSCHSIOUIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUYKCHHUSL.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BEIeCTBA.
Cuita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux aHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B IpUPOEC U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. U3mepeHune CKOpoCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaGmionenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa 0
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT TMIPUIIOKEHHOM CHUITHI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, TemnepaTrypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOunbl. ['mapocraTudeckuit
napajaokc. Coobmraroniyecs: cocysl. ['mapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000youku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUS TeJ: MJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJNO,
IOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
YKUJIKOCTh YACTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosdduument momnesHoro nedctBus (mganee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnyeckas M NMOTEHIMUAIbHAs 3HEPIHUS.
IIpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IG 3aKOHa COXpPaHCHHUA MEXaHMYECKOU OHCPIUH.
8 KVIACC

TemoBblie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl HM3MEHEHHUsS BHYTPEHHEH DJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBeEcHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenune u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOro
JIaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarters.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6nronenune nuddysun.

HaOnroienue siBeHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabGnrogeHue TemioBoro paciupeHus Teul.

W3meHenue paBieHHs Ta3a IpU U3MEHEHUHU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Buae! Tenmonepenayn.

OxJtaXkJIeHue IpU COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUmoOTEe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUST BHYTpPEHHEH OHEpPruu Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/IyXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonencrsue
3apsUKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWIIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYINEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
VCTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckad nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBICHUE BelIECTBA. 3aKoH Oma
Uit ydactka uenu. [locimenmoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. Vcronb30BaHUE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEUCTBUE DIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne Cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 3eKTpUIECKOTr0 HAlPsHKEHUS! BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJnpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AICKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEAMHEHUH U pa3/IeIICHUN.

HccnenoBanue neMCTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 33aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHHe pabOThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUrateibHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KITACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumnes.

PaBHOMEpHOE ABMX’EHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHEPrus CxKaTou NnpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBWIKEHUS OJHOTO M TOTO Xe Tema
OTHOCHTEJIFHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH M YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HabGmronenune aBu)eHusl Tejia Mo OKpyKHOCTH.

HabnroneHnne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOHuHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6mronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaua uMITysabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHHe UMITyJIbca MPU a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEHKKH.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psj HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbl YINPYrOoCTH TIPU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MatemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
DHEPrUMU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOWCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IONEpeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BbIHYXIEHHBIX KOJIeOaHUH U pe30HaHCca.
PacnipocTpanenue npoaoiIbHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOeOaHU! MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJia KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3J€eKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETAa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomMieHUs cBera. [lonHoe BHYyTpeHHee
OTpakeHHE cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnThuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CrokeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus poToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopensp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHune xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. Ilomydenue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHune 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeTUaThle CEKTPHI.

PagnoaktuBHoCcTh. Asbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HyxionHas wmoxpens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMINX U3TYyUEHUN.

6. Perucrpanus uzimydeHus: NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HabnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IToBTOPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJb MIPEAHA3HAYEH JJI1 CUCTEMATHU3aIluu
U 0000IIeHWS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke I MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeMeT.

[Ipy M3y4eHUH NAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOyueHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4HBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
32 CU€T TOro, YTO OOYyYaIOIIMECS BBIMONHSAIOT 3aJaHusl, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTbh W HAYyYHO OOBICHSITH
dusznyeckre SBICHUS B OKPY KAIOIIEH MPUPOIC U TOBCETHEBHOM JKHU3HH,

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIEe BAXHBIX JOCTIKCHUIA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTHICCKOTO HCITOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOES
UCClIeIoOBaHNE 000O0MIaroero xapakrepa. Moaylb 3aBEpIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
4acTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YUYEHOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MUYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCIIOBUSX;

- c(popMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Y4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aliM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUISCKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCcChid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MpPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu uxX

pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCH YCJIOBHUSIM CONHUAJIBLHON W NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BBINOJHEHUM WCCICIOBAHUN U
POEKTOB (DU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
TIPYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NEATEIIbHOCTD;

e - MOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C YUYETOM BIUSHHS HA OKPYXKaIOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOCHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHbIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JICHCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

IHo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornueckue JelicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUNA, OCHOBAHHUSI JIJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€TaTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANONO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunpopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TMpPEICTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXe€MaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

B XO€ OOCYXIeHusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33Jaud U MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU [JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIINI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThI BRIIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMAaTh W UCIOJB30BaTh  IMPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUIyaJbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpACIpEeNeNaTh pPOJH, OOCYXKIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IIaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yjbTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHus (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYaNbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pelleHUui
rpyImmoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIN
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIE B XOJ BBIOJHEHUS
(Gu3MYecKOro UMCCIEOBaHMS WM MPOEKTa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAMHUIIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOpHUsA, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMU, KUIKOCTAMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0O UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpY’XaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOHM M HEXUBOU
NpUpojie, ACUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash W TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapMKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJB3Ysl TIpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DITOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €I0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €T'0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpOBaTH MIPOBEPSIEMBIC
IPEOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (hM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEpPEHUN (3aBUCHUMOCTU MyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKCHHBIX TaOMUIlT W TpauKOB, AENaTh BBIBOJLI MO PE3yIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWiIa, JCHCTByIOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJIOKEHHON WHCTPYKIUH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
0o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MoJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOB3YS 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuUTh  WHEGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOMU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM ¥ TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpPMAITUIO, KOTOpas SBJISCTCS TMPOTHBOPCYMBON WM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJIHCHHH YUCOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JIUTEPATypy  (PU3MUECKOTO COJEpPKaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHHUS O pe3ysbTaTaxX MPOEKTOB
WIM y4eOHBIX WCCIECNOBAHWN, MPU O3TOM TPAMOTHO HCIOJIH30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKIAThH
BBICTYIUJICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBHYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIIepaTypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JIECHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (U3WYECKUX  SIBICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uianyudeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUST B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd Mor0COB, PO MAarHUTHOTO TMOJSA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsI TEIJIOEMKOCTh BEIECTBA, VYJEJNbHAs TEIUIOTa
TUIABJICHUS, yJelbHAs TEIUIOTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAsl BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUWE  BeElleCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €OMHMIIBI
¢u3nYeCKUX BENUYUH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
(GuU3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUSI BEIECTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBUS 3aauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs  peleHus 3a7aud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsl €€ peuieHus, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIACIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJCHUSI UCCIIEN0OBAHUs, A€IaTh BBIBOIBI;

NPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
buznyecKrux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIONIaroieil)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥sl MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHWUTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyIOBaHUs, OMUCHIBATH XO/JI OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHLHOU
BJIQXHOCTH BO3JyXa, CHUJbl TOKa, HAMNpPsHKEHUS C KCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN C YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATEJIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIeysl MPEIJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npuOOPHI, HArpPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Lenen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznnuasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



NPUBOAUTh  NpUMEpPhl  (HAXOAuUTh  WHAOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3[I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UUECKOTO COJICPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpPaBHCHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJIHEHUH YUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATypy (U3HUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BIageTh mpruéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusa UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOM WJIM HMCCIIEIOBATEIBCKON NIEATEILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUW YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB paclpeieiaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IJIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTh TPYIIIbBI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kiacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAHMS U TOTJIONIEHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABIKEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpy’XarolieM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMAKEHUE MIaHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHUCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B NPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYYECHUNH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 33/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBJIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MNEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHAIIbHAS SHEPIHUsl CKATOU
NPY>KUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUN CYNEPHO3ULMA CWJI, MNPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS! CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (omupamlmuecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUCBIBATh KPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE MM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPBHIE MOXKHO pPEIINTh MPH MOMOIIU
($U3MYECKUX METOMOB, HCIONB3YysI OMHCAHME WCCIECIOBAHMS, BBIICTSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

NPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKux CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbioTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpa);

NPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTHU
¢buznyecKux BEIMYMH B BUAE TaOMUI] U TpadUKOB, NIejaTh BBIBOJBI IO
pe3ysbTaTtaM MCCIIEA0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIHH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PHU3UYECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, IMEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI H CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEHICHUH YyYeOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOICHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTU OMPEeNICHUs] JOCTOBEPHOCTH IMOJYYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MIOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPABOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeET, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3UKd U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjnen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
1.1 ®du3uKa - HayKa 0 IpUpoJie 2 0 0 https://m.edsoo.ru/Z1V7L302N
1.2 dusnueckre BEININHBI 2 0 1 https://m.edsoo.rt/K5VOT6K4K
1.3 EcTecTBeHHOHAy4HbI METO/ IO3HAHUS 2 0 1 https://m.edsoo.ru/UOY1EST7R
Hroro no pazgeny 6
Pa3znen 2. [lepBoHayasibHbIe CBeIEeHUS 0 CTPOCHUH BelllecTBA
2.1 Crtpoenue BemecTna 1 0 0 https://m.edsoo.ru/W1D9YOC7F
BIDKCHHME U B3aUMOJICHCTBUE YaCTH
2.2 A A " 2 0 1 https://m.edsoo.ru/A9T19P8S6R
BEIIICCTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBa 2 0 0 https://m.edsoo.ru/Q6E9JOE6G
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHn4eckoe ABHKEHHUE 3 0 0 https://m.edsoo.ru/S8Y6FSF71
3.2 Nuepuus, macca, INIOTHOCTH 4 0 https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bunsl cun 14 1 2 https://m.edso0.ru/QOM2I0R3Q
Hroro no pazaeny 21
Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apieHue. Ilepegayua gapineHus TBEPILIMHU
4.1 a peadia a PA 3 0 0 https:/m.edsoo.rw/X9PSI2MTR

TCJIaMH, )XUAKOCTAMHA U ra3aMu



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBlieHME KUIKOCTH 0 https://m.edsoo.ru/Z9F3WOR9Z
43 AtmocdepHoe naBieHNE 6 0 https://m.edsoo0.ru/Q8S1E3W1Q
4.4 I[eHCTBITI_e PRHAROCTI 1 fasa fa 7 3 https://m.edsoo.r/XINIQITIK
MOTPY>KEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen S. PaboTa 1 MOIIHOCTB. JHEPrust
5.1 PaboTa u MOIHOCTH 1 https://m.edsoo.ru/Q5A4L.8MEW
5.2 [IpocThie MEXaHU3MBI 5 1 https://m.edsoo0.ru/P3IHETOGSW
53 Mexanuyeckasi 3HEPTUs 4 1 https://m.edsoo.ru/KOPSFIMSI
Hroro no pazneny 12
Pe3epBHOE Bpems 3 0 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acos

duekTpoHHbIe (LM (POBbHIE)

Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pasnen 1. TenioBble siBieHUs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/FSE6H2V1R
1.2 TennoBbie mpoiecchl 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 aﬂeKTqueCKHf 3apb. 3apsDKCHIbIe Teila 7 0 1 https://m.edsoo.ru/B7Y8RIASA
U X B3aHMOJICIICTBHE
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUM TOK 20 2 7 https://m.edsoo.ru/O5S3Y2NOJ
23 MarHuTHbIE SBJICHUS 6 1.5 https://m.eds00.ru/V2V6P6T3S
2.4 DNIeKTpOMarHuTHasE MHIYKIUS 0 0 https://m.edsoo.ru/V7C3B4P8F
Hroro no pazneny 37
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/C8J6U6B71
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME



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

9 KUIIACC

KosmuecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHnnyeckoe JBUKEHHE U CIIOCOOBI ero
1.1 A 10 1 https://m.edsoo0.r/T8LSV2H4Q
OMHCAHUS
1.2 BsaumoneiictBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPaHEHUS 10 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazgeny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 Mexannueckue KojiebaHus 7 3 https://m.eds00.ru/RII4YOM6Z
2.2 MexaHuueckre BOJIHBL. 3BYK 1 https://m.edsoo.ru/I9KSU INEM
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMarHuTHOE MOJIE U
3.1 p 6 2 https://m.edsoo.ru/E309B17Z2L
AJIIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ AIBJIEHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP https://m.edso0o.ru/Z9X0C2NOL
Hroro no pazgeny 15



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Paznen 5. KBanroBbie ABJIeHUA

5.1 Hcnyckanue v moronieHue cBeTa aToMoOM 4 1 https://m.edsoo.ru/R6V4J7V8S

5.2 Crpoenue aTOMHOTO siipa 6 1 https://m.edsoo.ru/L3EOT6R2Q

53 SnepHble peakuu 7 1 1 https://m.edsoo.ru/Q4D3Z0R7M
Utoro no pazgeny 17

Pa3znea 6. [loBTopuTE 1bH0-00001IAKOIMH MOYJIb

[ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS

I[TPOT'PAMME

6.1 9 2 https://m.eds00.ru/O7S0Z6M31
Kypca ¢u3uku 3a 7-9 kinacc
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 7



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®usuka — HayKa O IPUPOJE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

01.09.2026

https://m.edsoo.ru/DOC8D7T0T

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3znyeckue BEIUUYUHBI U UX
HU3MCPCHUC

Ypoxk-uccienoBanue
"U3mepeHue Temneparypsl npu
MTOMOIIY JKUJKOCTHOTO
TEPMOMETPA U JAaTUHKA
TEeMIIEpaTyphl"

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH U3Y4alOT
npupony. EcrecTBeHHOHayuUHbIN
MeToJI no3HaHus. Onucanue
¢bu3nUecKux sSBICHUM ¢
ITOMOILBIO MOJIENEN
VYpok-uccnenosanue "IIpoBepka
TUIOTE3bI: NaJbHOCTh NOJETA
11apuKa, MyIEeHHOro

07.09.2026

08.09.2026

14.09.2026

15.09.2026

21.09.2026

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/ASL5F2X3M

https://m.edso0o0.ru/X5Y7T7W7L

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0o.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM OO0JIbIIe BhICOTA MycKa"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BELIeCTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

Ypoxk-uccienoBanue «OnbITH 11O
HaOJIFOAEHUIO TEIJIOBOrO
paCIIUPECHUS Ta30BY

22.09.2026

28.09.2026

29.09.2026

https://m.edsoo.ru/WOU7TW3M3Y

https://m.edsoo.ru/F6Y6C1WOU

https://m.edsoo.ru/ESM4S0P31

10

ArperaTHble COCTOSHUS
BELICCTBA

05.10.2026

https://m.edsoo.ru/J7M9P7C5R

11

B3anMocBs3b MKy CBOHCTBAMU
BCIICCTB B PA3HBIX arpe€raTHbIX
COCTOSAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI

06.10.2026

https://m.edsoo.ru/W5H7U3F9Q

12

13

14

MexaHndeckoe IBHMKEHHE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH)KEHUE

Ckopoctb. EnnuHulel ckopoctu

Pacuer nytu u BpemeHu
JIBYDKEHUS

12.10.2026

13.10.2026

19.10.2026

https://m.edsoo.ru/R7JOL1Y27Z

https://m.edsoo.ru/R4J1R8COD

https://m.edsoo.ru/N0Z2K8U7M

15

WNueprius. 3akoH nHEPITUH.
BsanmoneilicTBre Ten Kak
MPUIMHA U3MEHEHHS CKOPOCTH

20.10.2026

https://m.edsoo.ru/A3L5S3L.4X



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X

JIBIDKECHHUSA TEN

16

17

18

IImotHOCTE BemiecTBa. Pacuer
Maccel ¥ 00beMa Tella 1o ero
IUIOTHOCTHU

JlaGopaTopHas paboTta
«Omnpenenenre MIOTHOCTH
TBEPJIOTO TETA»

Permrenue 3agad mo reme
"ITmoTHOCTE BemecTna"

09.11.2026

10.11.2026

16.11.2026

https://m.edsoo.ru/V6Z9Y5B6W

https://m.edsoo.ru/S7G8LEPOD

https://m.edsoo.ru/M310LOM4V

19

Cuna xak XxapakTepuCTHKa
B3anMoeicTus Ten. Cumna
yrpyroctd. 3akoH ['yka

17.11.2026

https://m.edsoo.ru/J7TIMOSSL

20

JlaboparopHnas pabora
«M3y4yeHue 3aBUCUMOCTH
pactshxenus (nedopmaryn)
NPY>KUHBI OT TIPUII0KESHHON
CHUTBD»

23.11.2026

https://m.edsoo.ru/U8G2K4X2X

21

22

SBnenue Tarorenusa. Cuna
TSDKECTH

CBs13b MEX]ly CHIION TSAXKECTH U
maccoi Tena. Bec tena. Pemenue
3amay o teme "Cuna tsxecTn"

24.11.2026

30.11.2026

https://m.edsoo.ru/V9K3R1J4C

https://m.edsoo.ru/L416S5C6B

23

Cuna TsKeCTH Ha Ipyrux
ianetax. duznyeckue
XapaKTepUCTUKH TUTaHET

01.12.2026

https://m.edsoo.ru/J3P1JOR6G

24

25

N3mepenne cuit. JluHamomeTp

Bec tena. HeBsecomocTh

07.12.2026

https://m.edsoo.ru/H6B5Z7S7H

https://m.edsoo.ru/T1A7G9TOW



https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W

08.12.2026

26

27

28

Ciio’)keHue AByX CHII,
HaIlpaBJICHHBIX 10 OJTHON
npsiMoi. PaBHOEHCTBYIOIIAS
cu

Permrenue 3agad mo reme
"PaBHonelicTByIOIAs CHIT"
Tpenue CKoIbXKEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

14.12.2026

15.12.2026

21.12.2026

https://m.edsoo.ru/M7B5G5Q1S

https://m.edso0.ru/S9S0A2G8G

https://m.eds00.ru/Y5Z22X9T0D

29

Jlaboparopuas pabora
«HSy‘-IeHI/IC 3aBUCHUMOCTHU CHUJIbI
TPEHUSI CKOJIBKEHHSI OT CHJIBI
JIaBJICHUS U XapakTepa
COIPHUKACAIOIINXCS
MOBEPXHOCTEH»

22.12.2026

https://m.edsoo.ru/S405T2N21

30

Pemenue 3agau Ha onpeneneHne
PaBHOJECUCTBYIOLIEN CHJIIBI

28.12.2026

https://m.edsoo.ru/S8X3Z8E8N

31

Pemenue 3agau no remam: «Bec
tenay, «['paduueckoe
n3o0paxeHue cuim», «Cuibm,
«PaBHOAEHCTBYIOIIAS CHAIDY

29.12.2026

https://m.edso0o.ru/K9T0Z801]J

32

KonTponbHas pabota mo Temam:
«MexaHndeckoe IBHKEHHEY,
«Macca, IIoTHOCTBY, «Bec
tenay, «['paduaeckoe
n3zo0paxenue cum, «CUIbD

11.01.2027

https://m.edsoo.ru/U4Y0Y4M9Z

33

JNasnenue. CriocoObl

https://m.edsoo.ru/PSF1P3P1A



https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A

YMCHBIICHUA U YBCIIMYCHUA
JaBJICHUA

12.01.2027

34

35

36

JlaBrienue raza. 3aBUCUMOCTh
IaBJIECHH Ta3a OT 00bEMa,
TeMIeparypsl

[Tepenava naBneHus TBEPILIMHU

TCJIaMU, XXUJKOCTAMU U ra3daMu.

3akoH [Tackansg

Z[aBJ'IeHI/Ie B JKMJKOCTH M rasc,
BBI3BAHHOC HeﬁCTBHeM CHIJIBI
TAXKCCTHU

18.01.2027

19.01.2027

25.01.2027

https://m.edsoo.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M41516V

https://m.edsoo.ru/P9T7U9I0W

37

Pemrenue 3agad mo reMme
«JlaBieHue B )KMIKOCTH U rase.
3axoH [Tackamxsay»

26.01.2027

https://m.edsoo.ru/P3Z4T7X2H

38

39

40

CooOmiaromuecs cocyabl

I'mppaBnuueckuit mpecc

Manomerpsl. [lopuiaeBon
JKUIKOCTHBIM Hacoc

01.02.2027

02.02.2027

08.02.2027

https://m.edsoo.ru/D1L8KS5Z1E

https://m.edsoo.ru/Q8I3FIN2H

https://m.edso00.ru/Y2FOW6NG6E

41

Atmocdepa 3emiu. [Ipuannbl
CyILIECTBOBAHUS BO3yIIHON
000J104kH 3eMiH. 3aBUCUMOCTh
aTMOC(EepHOro AaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

09.02.2027

https://m.edsoo.ru/T5X4E4R9R

42

43

Bec Bo3ayxa. ATmochepHoe
JaBIICHHE

N3mepenue atmochepHOro

15.02.2027

https://m.edsoo.ru/V6J0G1DOV

https://m.edsoo.ru/G3J5F2U1A



https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A

nasineHus. Onelit Toppuuenau

16.02.2027

44

45

46

3aBUCUMOCTBH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl
YPOBHEM MOpPS
bapomeTtp-anepou.
ATMocdepHOe 1aBIeHHEe Ha
Pa3IMYHbIX BBICOTAX

Permrenue 3agad mo reme
"ArmochepHoe naBneHue"

01.03.2027

02.03.2027

09.03.2027

https://m.edsoo.ru/A3S9J5MOP

https://m.edsoo.ru/W502H6F5V

https://m.edsoo.ru/HSHOVIT3P

47

JelicTBue ®UIKOCTH U Ta3a HA
IIOTPy>KEHHOE B HUX TEIIO.
ApxumenoBa cuiia

15.03.2027

https://m.edsoo.ru/E2P8Y 7147

48

49

50

51

JlaboparopHnas pabora
«OrmpeneneHue BBITATKABAIONICH
CHUJIbI, ICVCTBYIOIIEH Ha TENO,
MOTPY)KEHHOE B KHUJIKOCTH

JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00bEMa
MOTPY>KEHHOW B )KUIKOCTh YaCTH
Tena»

IInaBanue Texn

JlaGopatopHas pabora
"KoHcTpynpoBanue apeomerpa
WJIM KOHCTPYHUPOBAHUE JIOAKU U
OmnpeeiIeHuE eé
Ipy30H0AbEMHOCTH"

16.03.2027

22.03.2027

23.03.2027

05.04.2027

https://m.eds00.ru/X6V4Q6P8Z

https://m.edso0.ru/S2I0KON5P

https://m.edsoo.ru/P2K8C006X

https://m.edsoo.ru/C4R5T8Y2V



https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V

52

53

Pemenue 3aga4d mo Temam:
«IlmaBanue cynos.
BosznyxomnaBanue», «JlaBnenue
TBEPJIbIX T, )KUJIKOCTCH U
ra3oBy

Mexanuueckasi pabora

06.04.2027

12.04.2027

https://m.edsoo.ru/A9D2Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

54

55

56

MorHocTs. EquHUIBI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jiectauie"”

IIpocThie MexaHu3Msbl. Priuar.
PaBHOBecue cui Ha priuare

13.04.2027

19.04.2027

20.04.2027

https://m.edsoo.ru/H8Y9KO0X2T

https://m.edsoo.ru/T7G0J7W 51

https://m.edsoo.ru/B3U9T8M3K

57

KonTponbhas padota no teme
«JlaBneHue TBEpABIX TEN,
JKHUIKOCTEHN U Ta30B» /
Bcepoccuiickas nmpoBepodHas
pabota

26.04.2027

https://m.edsoo.ru/ROTOHON1C

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TEJ, )KUIAKOCTEH U
ra3oy» / Beepoccuiickas
poBepoyHas paboTa

27.04.2027

https://m.edsoo.ru/W1T0B1B8U

59

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«HccneqoBanue ycioBHi
paBHOBECHSI phIUara»

0.5

04.05.2027

https://m.edsoo.ru/RSK100H9K



https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K

60

Pemenue 3agay no teme
«YCl0BUS PAaBHOBECHS pblUara

11.05.2027

https://m.edsoo0.ru/L5G5Q2K80

61

62

63

KoaddrmunenT monesHoro nefcTBus
MexaHu3Ma. JlaboparopHas pabota
«M3mepenne KII/] HaknoHHOM
IUTOCKOCTIDY

Pemenue 3agau mo teme "Pabora,
MottHocth, KIT/1"

Mexanandeckas OHEPIus.
Kunernueckas u IIOTCHIMAJIbHAasA
OQHCPIusa

0.5

11.05.2027

17.05.2027

17.05.2027

https://m.edsoo.ru/J4K776J21

https://m.edsoo.ru/Z8Y8DOL2Y

https://m.edsoo.ru/P4V40409T

64

3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUU

18.05.2027

https://m.edsoo.ru/LON7TOD9C

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIpENEICHUE
N3MEHEHHS] KHHETHYECKOH 1
MOTEHIATIBHON 3HEPTUH TIPH
CKaTbIBAHUH TeJIa 0 HAKIOHHOH
IJI0CKOCTH"

18.05.2027

https://m.edsoo.ru/Y6G409K7U

66

67

68

KonrtponbHas pabora no Teme
«PaboTa 1 MOIIHOCTb. DHEPI U

PesepBHylit ypok. PaGota ¢
TEKCTAMH II0 TEME
"Mexannueckoe IBHKeHHue"

PesepBHblit ypok. Pabora ¢

TekcTamu 110 Teme "Pabora.
MomnocTts. DHeprus"

24.05.2027

25.05.2027

25.05.2027

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R47Z

https://m.edsoo.ru/A5Z22G6YOM

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68

12



https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

8 KUIACC

KoaunuyecTBO 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
OCHOBHbIE TIOJIOKEHUS
OJIEK 0-KUHETUYECKOH
1 MOTICKYIPHO-KHHETH " 1 0 0 https://m.edsoo.ru/I1IL6W5X0Z
TEOPUU U UX OIBITHBIE 03.09.2026
MOATBEPKICHUS
Macca u pa3Mep aToMOB U
2 1 0 0 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI 04.09.2026
Mopaenu TBEPAOTO, KUAKOTO U
3 razo00pa3HOro COCTOSHUN 1 0 0 10.09.2026 https://m.edsoo0.ru/N9T7D1S1F
BeIeCTBa
OObsicHeHHE CBOICTB TBEPOIO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1 0 0 11.09.2026 https://m.edsoo.rt/L6X9P7X3M
THIOJIOKEHUI MOJICKYJISIPHO- o
KMHETUYECKOU TEeOpUH
Kpucrannuyeckue u amopdHsbie
5 1 0 0 https://m.edsoo.rt/H6W2Q8V5D
Tena 17002006  pssm.edsoo.rHOWIQ
CmauuBaHue U Ka OCTb.
6 MATTHBATIE 1 RAIULIPHOCTE 1 0 0 https://m.edsoo.ru/M209B3R1L
[ToBepxHOCTHOE HATSKEHUE 18.09.2026
7 TeroBoe pacluMpeHne U CokaTue 1 0 0 24.09.2026 https://m.edsoo.ru/J7TITSC3B
Temneparypa. CBs3b
8 TEMIIEPATypPbl CO CKOPOCTHIO 1 0 0 https://m.edsoo.ru/C9PAB3B3E
PALYP P 25.09.2026

TCIIJIOBOT'O IBMXKCHUA YaCTUIL



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E

BuyTtpenssist sneprust. CriocoOsr
W3MEHCHUs BHYTPCHHEW SHEPriH

01.10.2026

https://m.edsoo.ru/F1S701S9X

10

11

12

Buae! Tennonepenaun

Ypok-koH(pepeHus
"I[IpakTHUeCcKOE UCIIOIB30BaHUE
TEIUIOBBIX CBOICTB BEILIECTB U
MaTEepUajoB B LIEIAX
sHeprocoepexeHus"

KomandecTBO TEIIOTHI. Y aennHas
TCIIIIOEMKOCTB

02.10.2026

08.10.2026

09.10.2026

https://m.edsoo.ru/R8O0E4G2J

https://m.edsoo.ru/ROD8OIV0OQ

https://m.edsoo.ru/F6M7F7K8&S

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemnooOMeH u TerIoBoe
paBHOBECHE

15.10.2026

https://m.edsoo.ru/E7TR9C6GI1Q

14

JlaGopaTtopHnast pabota
"UccnenoBaHue SBICHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOAHOU U ropsyer BoAbI"

16.10.2026

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer konuuecTBa TEIJIOTHI,
HE0OXO0IUMOTrO JJIsl HArPEBAHUS
TeJa U BBIICTSIEMOTO UM TTPH
OXJTKICHUT

22.10.2026

https://m.edsoo.ru/X8H6J1WOY

16

17

JlaGoparopHas paboTa
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BenlecTna"

SHCpF WS TOIUIMBA. Y AeIbHAas
TCIJIOTA CTOpaHUs

23.10.2026

05.11.2026

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K 6B

18

IInaBneHue u oTBEpIEBAHNE

https://m.edsoo.ru/D3W3A4Q21



https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I

KpUCTATNIMYCCKUX TCJIL. VYnaenapHas
TCIJIOTA IJIaBJICHUA

06.11.2026

19

20

21

22

JlaboparopHas pabota
"Onpenenenue yaenbHOMU
TEIUIOTHI TIJIaBJICHUS JIbaa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Mcmapenue

Kunenune. Y nenpHas Temora
napooOpa3oBaHus U
KOHJIEHCaIlMH. 3aBUCUMOCTh
TEMIEPATypPbl KUIICHUS OT
aTMOC(EpHOTO JTaBJICHHS

BnaxHnocts Bo3ayxa.
JlaGopaTopHnas pabota
"OnpeneneHue 0OTHOCUTEILHON
BJIQXKHOCTH BO3ayxa"

12.11.2026

13.11.2026

19.11.2026

20.11.2026

https://m.edsoo.ru/G8POHOX5B

https://m.edsoo.ru/V4Y0X80O3H

https://m.edsoo.ru/I6M5SB7X7T

https://m.edsoo.ru/NOG6H88C2D

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

26.11.2026

https://m.edsoo.ru/D0J8G4K8H

24

[IpuHIMIBl pabOTHI TETIIOBBIX
neurareneii. [Tapopas TypOuHa.
JIBurarens BHyTPEHHETO
CropaHus

27.11.2026

https://m.edsoo.ru/J7B1B5ESE

25

26

KIIJ] TenmoBOro aBUraTess.
TertoBble IBUTATENIN U 3aLIATA
OKPYKaFOIIEH cpeIbl

3aKOH COXpaHEHUs U
MpEBpAILCHHS PHEPTUU B
TEIUIOBBIX ITPOLECCax

03.12.2026

04.12.2026

https://m.edsoo.ru/S8A4K7F3F

https://m.edsoo.ru/ION7C7D71



https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I

27

28

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "TernaoBsie
aBieHus. MI3MeHeHne
arperaTHbIX COCTOSIHUI
BemecTna

KonTtponbHas pabora no Teme
"TermnoBele ABIcHUA. M3MeHeHne
arperaTHbIX COCTOSTHUI
Berecrna"

10.12.2026

11.12.2026

https://m.edsoo.ru/F2Z3K2F2D

https://m.edsoo.ru/EOI6W3U2P

29

DnekTpusanus Tei. JIBa pona
IEKTPUICCKUX 3aPsIOB

17.12.2026

https://m.edsoo.ru/U7V1ITOV7Z

30

31

Ypok-uccrienoBanue
"DnexTpu3anus TeJa HHAYKIUeH
U TIpY COTIPUKOCHOBEHUH"

B3aumopelicTBue 3apsyKeHHBIX
ten. 3akoH Kysnona

18.12.2026

24.12.2026

https://m.edsoo.ru/LO9VOYENIC

https://m.edsoo.ru/H2R1J1U60

32

33

DIIEKTPUUIECKOE TOJIE.
Hanps>xeHHOCTB
ANEKTPUYECKOT0 noJs. [IpuHiun
CYNEPIO3ULNH IIEKTPUUECKUX
oJIEH

Hocurenn snektpuaeckux
3aps0B. DJIEMEHTAPHBIN 3apsl.
Crpoenue atoma

25.12.2026

14.01.2027

https://m.edsoo.ru/Z5Q3S3UOK

https://m.edsoo.ru/X6W509K 0K

34

[IpOBOTHUKY W TUATEKTPUKH.
3aKOH COXpaHEHUS
IIEKTPUIECKOTO 3apsza

15.01.2027

https://m.edsoo.ru/J1F4R7N4F

35

Pemienne 3ama4d Ha MMPUMCHCHUC

https://m.edsoo.ru/I40O8N&X00



https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O

CBOICTB 3JIEKTPUUECKUX 3apsII0B

21.01.2027

36

37

DJIEKTPUUYECKUH TOK, YCIOBUSA
€ro cyulecTBoBanus. MIcTouHuKM
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUUYECKOTO TOKA

22.01.2027

28.01.2027

https://m.edsoo.ru/O7T7Y419]

https://m.edsoo.ru/N6K2P6Q3U

38

VYpoxk-uccnenosanue "Jleficteue
3JICKTPUYECKOTO TOJISI Ha
MIPOBOJHUKHU U AUAJIEKTPUKHU"

29.01.2027

https://m.edsoo.ru/T1K3VIX2Y

39

40

41

DIIEKTPUUYECKHUH TOK B METAJLIaX,
JKUJIKOCTSIX M ra3ax

DnekTpuyeckas nenb u eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas

pabora "M3mepenue u
pEeryJaupoBaHUe CUJIbI TOKA"

0.5

04.02.2027

05.02.2027

11.02.2027

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/P5G1AOWSN

https://m.edsoo.ru/W5X5Z8P9K

42

DNeKTpUUecKoe HaMpsKEHHE.
BoasTmerp. JIabopatopHast
pabora "U3mepenue u
pEryJIMpOBaHKE HAPSHKEHUS "

0.5

12.02.2027

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTuBieHne MPOBOJHHKA.
VY enpHO€E CONPOTUBIIEHUE
BEILlECTBA

18.02.2027

https://m.edsoo.ru/E3Z8S70Q27

44

JlaGoparopHas paboTa
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COITPOTHUBIICHUS TIPOBOJHUKA OT
€r0 JUTHHBI, TUTOIIA M
MIOTIEPEYHOTO CEUCHHS U

19.02.2027

https://m.edsoo.ru/P7S2L1M2M



https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M

Martepuaia”

45

46

47

48

49

50

3aBUCHMOCTb CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4acTKa Lenu

JlaGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYLIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKCHHs Ha
pesucrope"

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTopHnas pabota
"I[IpoBepka mpaBuiia CIOKEHUS
HanpspKeHUH Mpu
NIOCJIEI0BATEIBHOM COEINHEHUN
JIByX PE3UCTOPOB"
JlaGoparopHas paboTa
"IIpoBepka nmpaBuiIa AJIs1 CHIIBI
TOKa MPH NapajyieIbHOM
COEJIMHEHUU PE3UCTOpOB"
Pemenue 3anay Ha IpUMEHEHNE

3akoHa Oma AJIg pa3In4HOTI O
COCAUHCHUA ITPOBOAHHUKOB

25.02.2027

26.02.2027

04.03.2027

05.03.2027

11.03.2027

12.03.2027

https://m.edsoo.ru/D8J5G7Q5S

https://m.edsoo.ru/R7A5GOIEN

https://m.edsoo.ru/A7Q8Y5P7B

https://m.edsoo.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6REN6E

https://m.edsoo.ru/A7SOW2R1W

51

PabGora 1 momHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

18.03.2027

https://m.edsoo.ru/E4A27Z3D7T



https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T

52

JlaboparopHuas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPUUYECKOTO
ToKa"

19.03.2027

https://m.edsoo.ru/E2P6V8C3Q

53

DNIEKTPUUYECKHE LIETTH U
HOTPEOUTEIH FIMEKTPHUUECKON
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

25.03.2027

https://m.edsoo.ru/R7F2V1B5T

54

55

56

ITocTostHHBIE MATHUTEL, KX
B3aHUMOCHCTBHC
Ypok-uccnenosanue "Mzydenue
1OJIEN MOCTOSIHHBIX MarHUTOB"
MaruutHoe noje. MarouutHoe

noJjie 3eMJIN U €ro 3HaUCHUE IS
JKA3HU Ha 3emiie

26.03.2027

08.04.2027

09.04.2027

https://m.edsoo.ru/Z0C9C1IMS&S

https://m.edsoo.ru/I1K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroroBka Kk KOHTPOJIBHON
paborte no Teme "DaeKTpuuecKue
3apsapl. 3apsHKEHHBIE TEla U UX
B3auMonencTsus. IlocTosaHHbIN
JNEKTPUYECKUH TOK"

15.04.2027

https://m.edsoo.ru/L5D2EQL40

58

59

KonTponbHas pabora no teme
"DnexTpruuecKkue 3apsbl.
3apsKEHHBIE TeNla U UX
B3auMoaencTsus. IlocTosaHHbIN
AIIeKTpUYECKHii TOK" /
Bceepoccutickas npoBepoyHas
paborta

PeseprHriit ypok. Paborta ¢
TekcTaMu 110 TeMe "TlocTOSIHHBIN

16.04.2027

22.04.2027

https://m.edsoo.ru/G7X7C706X

https://m.edsoo.ru/FSD8D9TEN



https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N

AIIEKTpUYECKHi TOK" /
Bcepoccuiickas mpoBepoyHas
pabora

60

OmneiT Opcrena. MarautHoe
I10JIE BJIEKTPUYECKOT O TOKA
MarauTHoO€E 1oJie KaTylIKH C
TOKOM

23.04.2027

https://m.edsoo.ru/T9L1S9K0Q

61

[IpumeHeHne IIEKTPOMArHUTOB
B TexHuKe. JlaboparopHas
pabora "N3yuenue neicTBus
MarHUTHOTO TIOJISl Ha MTPOBOIHHK
¢ TOKOM"

0.5

29.04.2027

https://m.edsoo.ru/MEVINEDOL

62

63

DNeKTpOABUTATEb IIOCTOSIHHOTO
Toka. Mcrions3oBanue
JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3ydeHue paboTbl
JJEKTpOABUTATENS"

Onsitel dapanes. 3akoH
3JIEKTPOMAarHUTHON MHyKIUH.
IIpaBuino Jlenua

30.04.2027

06.05.2027

https://m.edsoo.ru/JIV7A7C2I

https://m.edsoo.ru/ERLEMOH4W

64

Onektporereparop. CrocoOs
TIOJTydeHHs HIEKTPHIECKOH
SHEPIuH. DJIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEpPIrun

07.05.2027

https://m.edsoo.ru/F8H8WIR &I

65

[ToaroroBka Kk KOHTPOJIBHON

https://m.edsoo.ru/G1L3L2X7L



https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L

pabote no Teme "DaeKTpUUecKue
U MardHuTHbIE IBiIcHUS"

13.05.2027

66

67

68

KontponbHas pabora o Teme
"JJIeKTpUUECKUE U MAarHUTHbBIE
ABJICHUS"

PesepBHbIii ypok. PaGora ¢
TekcTaMu 110 TeMe "TermioBrie
sBieHus"

Pesepruelit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
siBjIeHus"

14.05.2027

20.05.2027

21.05.2027

https://m.edsoo.ru/Y2X8R3FON

https://m.edsoo.ru/J1J3F9B6T

https://m.edsoo.ru/P9I2D8KOW

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68

14.5



https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KUIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuuyeckue
n/n Bcero U3ydeHHsi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

MexaHnndeckoe JBHKEHUE.

1 A 1 https://m.edsoo.ru/F4AG6CIM7F
MarepuanbHas TO4Ka
Cucrema orcuera.

2 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/NSCIFSFSF
JIBUKCHUS
PaBHOMepHOE NpAMONTHHEHHOE

3 P P 1 https://m.edsoo.ru/Y4X4H7TN6C
JIBUKCHHE
HepaBHoMepHOE NpsAMOIMHENHOE

4 newxenue. Cpenuss u 1 https://m.edsoo.ru/VOU7B4D1Z
MTHOBEHHAsi CKOPOCTh
[Ipsamonuneitnoe

5 PaBHOYCKOPEHHOE JBHKECHUE. 1 https://m.edsoo.ru/JOP612ROH
Yckopenue
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKCHMUS. 1 https://m.edsoo.ru/MIE114S5N
I'padux ckopocTu
JlaGopartopHas paboTa
"Onpenenenne yCKOpeHus Tena

7 peAl yexop 1 1 https://m.edsoo.ru/O0P8S4C1J
IIPU PAaBHOYCKOPEHHOM JIBMKEHUH
M0 HAKJIOHHOM TMJIOCKOCTH"
CBobomnoe manenue tea. OmbIThI

8 A s 1 https://m.edso0o.ru/J9Y3Z2J1G
Tanunes

9 PaBHOMEpPHOE NBMKEHUE TIO 1 https://m.edsoo.ru/R8K1U9L4L



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L

okpykHoctu. [lepron u yacrora
oOparenus. JInHeitHas u yrioBas

CKOPOCTH
EHTPOCTPEMUTEIBHOE

10 Henrpoctpenrene https://m.edso0.r/ASO9K INOU
YCKOpEHUE
[1epBbrii H .Be

11 DBRIH SAKOH HIBIOTOHA. DEKTOP https://m.edsoo.ru/H6G217N4R
CHJIBI
Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/F8STNITSN
PaBHOpelcTBYIOMIAs CHITa
T i H .

13 PETHH SAKOH HIbIOTOHA https://m.edsoo.ru/SSW4B2VOR
Cyneprio3unust Cuit
P

14 SHICHIIO SA1AT HA TPHMCHCHTS https://m.edsoo.ru/X4E7S7E6C
3akoHOB HploTOHA

15 Cwita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenue 3anay no teme «Cuna

16 HHCHHE ST HO TeM o https://m.edsoo.ru/NINSUOH10
YOPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/JOR6G3A10
PYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/X7J9PISSE
Pemenue 3amay o teme «Cuna

19 A https://m.edsoo.ru/Z7K60Q4V2V
TPECHHSD
JlaGopartopHas paboTa

20 "Onpenenenne kodpduimenta https://m.edsoo.ru/USB6R1V0Z
TPEHUs CKOJbXKEeHUs"
Pemenne 3amay mo teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/B6USWIASZ

TpeHUs"



https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z

22

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre CBOOOHOTO TaICHHUS

https://m.edsoo.ru/D9E4E9127Z

23

VYpoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAIMOHHOTO
nentpa (CoJiHeuHasi cUCTEMA).
lNanakTukn"

https://m.edsoo.ru/T414P7P8W

24

25

26

27

28

Pemenue 3amau nmo treme "Cuiia
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

HepBa;I KOCMHNYCCKaA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

PaBHOBecue MaTepHanLHofl TOYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aernJ1éHHofI OCBIO BpalllCHU.
MowmenT cunsl. LlenTp Tsxectu

PaBHOBecue MaTepHaIbHOH TOUKH.
AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPETIEHHON OChIO BPAIIEHHUS.
MowmeHnT cunsl. LeHTp TsKECTH

Pemenue 3amau nmo teme "MoMeHT
cuisbl. LleHTp TsxecTn"

https://m.edsoo.ru/Z7P614D6B

https://m.edsoo.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1A7D407W

https://m.edsoo.ru/HOW1S5WS8T

https://m.edsoo.ru/B8T6J2J6K

29

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHnueckoe
nBmkenne. Bizaumoneiicrsue ten"”

https://m.edsoo.ru/I5SX6B0B11

30

KonTtponbHas pabora o Teme

https://m.edsoo.ru/W1V8P6V3B



https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B

"MexaHn4eCcKOoe IBIKEHUE.
Bs3aumogeiictBue Ten"

HNmnynsc Tena. UMImyasc CUIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
VYipyroe u Heynpyroe
B3aUMOJICUCTBUE
Pentenue 3amad mo reMe "3aKkoH

32 8 \ https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHHUs UMITYJIbCa
Vpok-koHbpepernus "PeakTuBHOE

33 P (epenn " https://m.edsoo.ru/N2S4U5J8T
JBIDKCHUE B IPUPOJIC U TEXHHUKE
Mexannueckas padora u

34 p https://m.edsoo.ru/S3V3B4VIT
MOIIHOCTE
PaGotra cuibl TsSKECTH, CHIIBI

35 ’ https://m.edsoo.ru/N6N9E3J4U
YOPYTOCTH M CHJIBI TPEHUS
JlaGopaTtopHnas pabota
«Omnpenenenre pabOTHI CHITBI

36 TPEHHS IPH PABHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
JIBUKEHUU TeJIa 110
TOPU30HTAIIBHON ITOBEPXHOCTU
C o .

37 BA3D SHEPTHI 1 PabOTE! https://m.edsoo.ru/C2V7B6E21
[ToTeHuuanbHas SHEPTUS
Kunernueckas sHe . Teopema

38 HHeTIrHecKad vH privt peM https://m.edsoo.ru/J3T8L3D5T
0 KHHETUYECKON IHEPTUU
3aK0H COXpaHEHUs DHEPTUH B

39 p p https:/m.eds00.ru/M8VOW3W3F
MEXAHUKE
JlaGoparopHag pabora «3yueHue

40 patop p Y https://m.edsoo.ru/M3S2Y8J1H
3aKOHA COXPaHEHHS SHEPTUN

41 KomnebarenpHoe ABUKEHUE U €T0 https://m.edsoo.ru/S2N5G8W2K



https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K

XapPaKTCPUCTHKU

42

43

3aTyxaromue KoueOaHus.
BrinyxienHbie Konebanusl.
Pe3onanc

MaremaTuyeckui U Npy>KUHHbBIN
MasiTHUKU

https://m.edsoo.ru/N3SOW1USE

https://m.edsoo.ru/I9M614R7Z

44

Ypok-uccienoBaHue
«3aBHUCUMOCTD NEpHOJIa
KoJIe0aHu# OT )KECTKOCTH
MPYKUHBI U MAacChl Ipy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpamienue 3Hepruu npu
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[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"
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IMPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA IO OMHMCAHUIO HUX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/a4dy B y4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZNUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBONCTBA Tel M (DU3MYECKHE SIBICHMUS,
UCTONB3ysd (U3MYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIMYUH

1.5

XapaKTCpU3oBaThb CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaTu4dcCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIBIATh IMPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKuX IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3MUECKUX 3aKOHA I

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U




(bopMmyIIbl, CBs3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMS 3aJa4yd 3alUCbIBaTh KPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUIHOCTH MOTYYCHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHWU HCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh u
WHTEPIPETUPOBATh MOJYYEHHBIH pe3ylbTaT, HAXOAUTb OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
busznueckux  CBOMCTB  Tem:  (opMyIaupoBaTh  IpOBEpsieMbie
OPEINONIoKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATH NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(POBBIX MPHUOOPOB, 3aNMKCHIBATH MOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONb30BaHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4E€OHOrO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS IPEITI0KEHHOMY ILIaHy,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, J€JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOANUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUEC HCKOMOM

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PyTI0BaHUEM

1.14

yKa3blBaTh NPUHIMNBI  JAEHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C MOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCTOIb30BaHUS (PU3NYCCKUX 3HAHUI B IOBCEIHEBHOM
KU3HM i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIIMXCA 3HAHUM U IyTEM CpPAaBHEHMs DPa3iIU4HBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON MIIU

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BIAAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPpOpMALK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJiep’KaHus, B TOM 4YMCJe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX MCCIEJOBAHUN, TPU HTOM
rPAaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM IOHATUHHBIN amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBITIOJHEHUH YUEOHBIX MPOEKTOB M UCCIEI0BAaHUI pacipeeaTh
00513aHHOCTH B TPYMIE B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY>KAIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B y4eOHYIO, BBIACIATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tl M (PU3MUECKUE SBIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, IPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU OSTOM JAaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MarCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO | — 2 H3y4YEHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBl, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4M 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs] 3a7add, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HEOOXOoUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMMCAHUEC UCCICAOBAHN, BEIACIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

NPOBOANTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tel:  (opMysnupoBaTh  MpOBEpsieMble

MPENIONIOKEeHNUs, coOupaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJILTAThI

U3MEpPEHU ¢ yIE€TOM 3a/1aHHOH a0COIFOTHOM MOTPEITHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSAMBIX H3MEPECHHM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, cienys  IpeIoKEeHHOMY  IaHy, (ukcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJULl U TrpauKoB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIUMCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> npaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCIACAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIEeTIEH

NOPUBOAUTH TNpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOT0 UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU JuId  o0ecriedeHHs O€30MacHOCTH TpU  OoOpaleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCACHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3NUECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IyTEM CpPAaBHEHUS
JOTIOJTHUTENbHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAY4YHO-




1.19

HOMYJIIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

€0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH ITOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATHHHBIN ammapar Kypca

(U3UKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBINOJHEHUHM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBATH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBiIAA  TOTOBHOCTH

paspemaTh KOHMOIUKTHI

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BATh U3YUCHHBIC ITIOHATUS

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-ICCKOG SIBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKaromeM MHUpe, B TOM YUCIIC CbI/ISI/I‘IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 3TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hy10, BBIACIIATD

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZUUYECKUX SIBIICHUI

1.4

ONKCHIBATh HW3YyYECHHBIC CBOWCTBA Tel W (PHU3WUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPU OMNHCAHUU TMPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YEMBIX  BEIHYUH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BETMYMH, HAXOIUTH (hOPMYJIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C  JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (bHSPI‘leCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaThb €ro MareéMaTu4deCKOC

BBIpaXKECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPMEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOINBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

bu3nUecKux SBICHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3aJauyd (omMparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMIi), HCHONb3Ysl 3aKOHbl U  (QOPMYJbI, CBS3bIBAIOILUE
(du3nyeckue BENMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3ajadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHusl, IPOBOJUTh PacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJIy4E€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd ONMMCAHUEC HCCIICAOBAaHUsA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUSA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIN
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTh MpPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3NYECKHX BEIMYUH C
WCIIOJIb30BAaHUEM IIPSIMBIX HM3MEPEHUM: IIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




rpaduKoB, JeNIaTh BHIBOJIBI [0 PE3yJIbTaTaM HCCIECIOBAHUS

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpPeNJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUMHBI M aAHAIU3UPOBATh IOJIyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM OezomacHOocTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YUYEHHBIX (PU3MUECKUX MOJEIei:
MaTepHuaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX OIMCAHUsA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUMH U HEoOXoauMble

¢uznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX
TEXHUUYECKUX YCTpOICTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHHS U300paKEHUH B MIIOCKOM

3epkaje u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALUMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU g oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npruOOpaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHS] HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYUIECTBIISATh MOUCK MHPOPMAINN (PU3MUECKOTO COAECPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpYsl IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMpENEJeHHUs]  JTOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBHIMOJHEHMHM Y4YeOHBIX 3aJaHUi  Hay4HO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainbl, pecypchl ceth HMHTepHer; BiazeTrs  npuémMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (HU3UUECKOro
COJepXKaHUs, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICNOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

1.1

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
@usnyecKkue  SBJICHUSA: MEXAHUYECKUE, TEILUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Oduznyeckue BenuuuHbl. M3Mepenune  pusmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemrHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

EcrtecTBeHHOHAyuyHBIl METOJ| MO3HaHUA: HaOJIIOJEHHE,
IIOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABUKCHHE TMIIOTE3,
SKCIIEPUMEHT 10 MPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue q)I/ISI/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenue teMiiepaTypsl IPYU MOMOIIM KHJIKOCTHOTO

TCPMOMCETPA U JaTYUKa TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HUX
pasmepbl. OMBITH, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIlleCTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JBW)KEHUA  4acTUIl C  TeMmmeparypoud. bpoyHoBckoe

nBkeHue, Iuddysus

23

B3aumopeicTBue 4acTUIl BEIIECTBA: IPUTSIKEHNE U

OTTAJIKUBAHHUC




ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  TeIl.
24 B3anMoCBs3p MEXIy CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOAOM psIoB  (C
HCIoJIb30BaHueM (otorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApY)KEHUIO  JCWUCTBUS  CHII

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
19 Ckopoctb. Cpennsisi CKOpOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHepuUuHU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 IInotHocts  BemectBa.  CBSA3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIleCTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOIEHCTBUS TeI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
. MTOMOLIBI0 JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsoKecTH. Cuia TSKECTH
' Ha Jpyrux maHerax. Bec temna. HeBecomocTs
13 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IIOKOS.
. Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue cui, HalpaBlICHHBIX IO OJHOM IPSMOM.
. PaBHOpelicTBYIOIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B OKUAKOCTH, MOJCIU  DIEKTPHUUIECKOTO
aBToMoOMIIT W Tak jgaiee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapukKa 10
HaKJIOHHOM  1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTD pacTsDKeHus (medopmManuu) mpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIIHE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla 1

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

dusnyeckne SBICHUSA B Ipupoac: NpuMEpPbl ABUKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B >KMBOW U HEKUBOW MPUPOJIE,
JIEUCTBUE CUJIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKA

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEJIMYCHHUS TaBJICHUS
42 JlaBrienue raza. 3aBHCUMOCTD JaBJICHHS raza OT 00bEMa,
' TEMIEPaTypPhl
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackains. [THeBMaTHUYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJIGHUS JKHJKOCTH OT  TJyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
M'uapaBnuyueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasieHue. [Ipuunnel
45 CYIIIECTBOBAaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenne armocdepnoro naenenus. [lpubopsr mmst
' M3MepeHust aTMOC(HEpPHOTo JaBICHUS
JlelictBue XUAKOCTHM M Ta3a Ha IOTIPYKEHHOE B HHUX
4.7 Teno. BreiTankuBaromas (apxuMenoBa) cuiIa. 3aKoH
Apxumena
4.8 IInaBanue ten. Boznyxonnasanue
4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKHUIKOCTh YacTH TeJa.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TENO,  NOrpy:k€HHoe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMA
NOrPYKEHHOU B JKMJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOAKM W  OmIpeneseHne  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 J1aBJICHUsI HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpOHCTBAa: COOOLIAIOIIMECS COCY/bI,
YCTPOICTBO BOJONPOBOJA, THJPABIMUECKUN Tpecc,
MaHoOMeTp, 0apomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanundeckas MOIIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' IJIOCKOCTB. [IpaBuiio paBHOBecus peluara
54 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JENCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHast SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [lonHass mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
. COXPAHEHHUS MEXAHUYECKON YHEPTUU
- [IpakTrueckue pabOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPEHHS  TIpU




8 KJIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUHU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
Nsmepenne KIIJ[ HakimonHOM mmockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue sABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJIoBeKa
TexHudeckue yCTpOMCTBA: pblUar, IIOABHKHBIA U
5.11 HETIOJBYYKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTBI COACP/KAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKOI
61 TEOpUHM CTPOEHUs BemecTsa. Macca U pa3Mmepsbl
. MoJieKyd.  OmIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO>KEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUHU
Mogenu  TBEPAOro, IJKMAKOIO W ra3o00pa3HOro
6.2 cocTossiHUM BemiecTBa. Kpucramnuueckue M aMmop¢HbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH W TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIAPHOKUHETUYECKON
TEOPUH
6.4 CmauuBaHUE U KallWJUISIPHbBIE SIBJICHUS
6.5 TemuoBoe paciIMpeHue U cxxaTue
6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
. TEIJIOBOT'O JIBUKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPI'uH: TeIIonepeada U CoBepiieHue padoThl
63 Buasl Tennonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUA,
' U3JIy4YeHUE




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TeraoTa niaBJICHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomMBa. Y ieibHasl TEMI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNis. TerioBble JABUTATENN U 3alluTa
OKpYKaroIEe cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
OnelTel 1O OOHapy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MIPUTSKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM
COJIM WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEJ.
617 Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MIMTPHIIA.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIAKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEeMIIepaTyphl.

HalGmonenve n3aMeHeHusl BHYTPEHHEH YHEPTUU Tejla B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJICHUSA TETI000MEeHa pu




CMEIIMBAHUH XOJIOJIHOW U rOpsSYEN BOJIBI.

OnpeneneHne KOIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImI00OMEHEe ¢ HarpeTbiM METaNIN4eCKUM
LUIUHIPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.

Hccnenosanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaelIbHON TEILIOTHI IIABICHUS JIbJA.

Ouznyeckue SABICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Mpupojie, uznydenue ColHIa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHNSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHETO CrOPaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsiioB

BsaumoneiictBue 3apsbkeHHbIX Ten.  3akoH Kyona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX T OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TCJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IlpyHIMI cyneprno3unuy 3JIEKTPUYECKUX IOJIeN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apda0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMUS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHUKYU OCTOSIHHOTO TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TeroBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX U razax
. Onektpuyeckas uenb. Cuia TokKa. DJNEKTPUUECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon Oma JJ1 yyacTKa Lenu
[locnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOIIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyisa — Jlenua
13 DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3aumoaelcTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mone. MarHutHOoe TmoNe 3eMIIM U €ro
' 3HA4YEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 DNEeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCTIOpTE
Onbitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
nHaykunn. [Ipasuno Jlenna
DIEeKTpOreHeparTop. CrniocoOsr MOJIyYEHUSs
7.19 JJEKTPUYECKON  DHEprum. DNEeKTpOCTaHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHUIO JICKTPHU3AIUN TE MHIYKIIHCH

Y TIPU COTIPUKOCHOBEHUH.




UccnenoBanue AEUCTBHS DJIEKTPUYECKOrO OIS  Ha
MIPOBOJHUKY U TUAIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

W3mepenue u peryivpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTopeE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TJIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHara.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH  TPHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapalIeIbHOM
COCIMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
ANEKTPUYECKOTO TOKa, WIYLIEro 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BbIIEISIEMOM Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MArHUTOB MPHU
ux oOweawHeHMHM ©  pazneneHun. VccnemoBaHue
JEACTBUSI JIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OmbITEI,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHIIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUWs TOoKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIrO IOJii Ha IMPOBOAHUK C TOKOM.

Kouncrpyupoanue u U3y4eHue paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
ANEKTPOABUTaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHUIO ABJICHUSA 3J'ICKTpOM3FHPITHOI>i WHAYKOWHU:




HUCCICIOBAHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHWTHOE MoJje 3eMiiu, JApeld MooCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHHUeCKUe YCTPOMCTBA: 3JIEKTPOCKON, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK SICKTPUICCKON IHEPTHH,
AJIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kog anemenra IIpoBepsieMble 21EMEHTHI COAECPKAHUS
paszena
MEXAHWYECKUE ABJIEHUA
S 1 Mexannueckoe JIBukKeHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENLHOCTh MEXAHUYECKOT'O JBMKEHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBnomepHnoe NPAMOJIMHENHOE JIBUKEHHUE.
8.4 Cpeansis W MIHOBEHHas  CKOpPOCTb  Tejla  IpHU
8 HEPaBHOMEPHOM JIBH>)KEHUH
g5 VYckopeHnue. PaBHOyCKOpEeHHOE MPSIMOJIMHEMHOE
' JBUKECHHE
8.6 CBo0Ooguoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBHMKEHHE MO OKpyxHOCTH. [lepnon u
8.7 yactota oOpameHus. JIuHelWHas © yrioBas CKOPOCTH.
IIeHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssiii 3akoH HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpertuii 3akon HeroToHa
8.11 IIpuHIUI Cynepno3uuu CUiI
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cujla TPEHUS CKOJBXEHMS, CHIIa
' TPEHMSI II0KOS, IPYTUE BUIBI TPEHUS
%14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHUS.
' YckopeHue cBOOOIHOIO IaileHUs
215 JBuxenne  muaHer  Bokpyr  Connua.  Ilepsas
' KOCMHUYECKasi CkopocTb. HeBecoMoCTh U neperpys3ku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 WNmnynec Tena. Ismenenune ummnynbca. Mnynbce cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE OBMKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
222 PaGota cun TsDKecTH, YHpyroct, TpeHus. CBs3b
' SHEPruM U paboThl
$23 [loreHunanbHas SHeprus Tena, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTreHumanpHas YHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUU
[TpakTyeckue paboOTHI:
OmnpezneneHue cperHel CKOPOCTH CKOJIBXKEHUs Opycka
WIM JIBIKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenyre yCKOpeHHUs Telna MpU paBHOYCKOPEHHOM

JBUKEHHUU 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HaYaJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CTM TpPU PaBHOYCKOPCHHOM




8.28

8.29

JBIDKEHUU 0€3 HayallbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMalpHOro jasieHus. OnpeneneHue
Kod(pduuueHTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYyXHHbL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IO
TOPU30HTANILHONW ToBepXxHOCTH. OrmpeneneHue padboThI
CWJIBI  YOpPYrocTM  IIpu  INoabEéMe  Ipy3a C
UCIIOJIb30BAaHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHue TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapaKTCPUCTUKU

>l KoJIeOaHUI: IEPHO/I, HaCTOTa, aMIUTUTY/Ia
97 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [TpeBpariieHre SHEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosiebaHus. BvlHYyXaeHHBIE KojeOaHus.
' Pe3onaHc
Mexanndeckne BoHbI. CBOMCTBA MEXAHMYECKUX BOJIH.
94 IIpononpHele M TONEpEUHbIE BOJIHBL. J[IMHA BOJIHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexaHU4eCKHUe BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[TpakTueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHMit
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanue 3aBUCHMOCTH — TEpHOAA  KoJeOaHM
IIOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMMOCTH  IIepHoAa  KosieOaHMH
IIPY’KUHHOTO MasTHMKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa KoJieOaHui rpysa,
IIOJIBEIIEHHOTO K HUTH, OT MAacchl Irpy3a U XKECTKOCTU

npyxuHsl. I3Mepenne yckopeHusi cBOOOIHOTO NaieHus

®du3nueckue SBJICHUS B nprupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3€MIJICTPSICEHHE, CEHCMHUYECKUE BOJIHBI,
IlyHAMH, X0
99 TexHuuyeckue yCTpOMCTBa: 5XOJOT, HCIOJIb30BAHUE

YJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHbHIE BOJIHBI.

101 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHHIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh cCBeTa.
' BonHoBEBIE CBOMCTBaA CBETA
10 [TpakTiueckue paboThI:
10.4 N3yuyeHue CBOHCTB  JJIEKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnyeckue SBICHUS B MpPUPOJE: OHOIOTHYECKOe
10.5 JefcTBHE BHUJUMOTO, yIIBTPadHOoIeTOBOTO u
PEHTT€HOBCKOTO U3TyUYeHHH
10.6 Texnuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3HU
CBETOBGIE SABJIEHUA
11.1 JlydyeBas monensb cBera. IcTouHMKH cBETa
11.2 [IpsamonnHetHOE pacIpOCTpaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKkOH OTpaxeHUst
. cBeTa
114 [Ipenomnienne cBeta. 3aKkOH MPEIOMIIEHHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop stydeit B iuH3e




OnTuueckast cucrema QoToarnmnapara, MUKPOCKONAa H

11.6
TesecKorna
117 'maz kak onTtudeckas cucrema. binzopykocTs u
' JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnekTp. OnbiTel HproTOHA.
' CrnosxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus ceTa
[TpakTueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  yIVIa  OTpPa)K€HHUs
CBETOBOTIO JIy4a OT yIJia MajaeHusl.
W3yuenne xapakTepUCTHK M300pakeHHs MpeaIMeTa B
IJIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIICHUS
CBETOBOIO Jyya OT yrjla MaJeHHs] Ha TPAHULIEC «BO3AYX —
11.9 CTEKJIO».
[Torydyenue n300pakeHHii ¢ MOMOIIBIO COOMparoIen
JIMH3BL.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTUYECKOMN
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HaOJII0IGHNH Yepe3 LIBETOBbIE (PUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoaHIa U
11.10 JlyHbl, 1[BE€Ta TeN, ONTUYECKHE SBJICHHS B atMmocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
1111 Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,
' ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
21 Onwitel Pesepdopna u mimaHeTapHas MOJAETh aTOMA.
' Mogens aroma bopa
Hcnyckanue M TNOMIOLIEHHE CBeTa aTroMoM. KBaHTHI.
12 12.2
JInnenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs
124 Ctpoenne aromHoro szapa. HykinonHas Mopenb

aTOMHOTrO spa. M30Tomnsl




PannoaktuBubie npeBpamieHus. llepuon mnomypacnana

12.5
ATOMHBIX sIJEP
126 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
1238 Peakuuu cunresa u nenenus saep. Vicrounuku sHeprun
' CounHiia 1 386311
12.0 Snepnas osHepretuka. JlelicTBUE  paIMOAKTUBHBIX
' M3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTueckue paboThI:
HaGntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIyYEeHUSI.
12.10
HccnenoBanue TPEKOB: HW3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusm).
H3mepenue paanoakTuBHOTO (hoHa
@usznueckue SABJICHHWS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIOaKTUBHOE W3IyY€HUE TMPUPOIAHBIX MUHEPAJIOB,
JENCTBUE PAJUOAKTHBHBIX M3JIYyYEHHH HAa OpraHu3M
YyeJioBeKa
1912 Texuuueckune yCTpOWCTBA:! CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHoBe PI'OC

[Tonnmanne posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYECKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHUs O BHMJAX Marepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUH HpPUPOIbI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMArHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromieM MHPE, BbBIACIIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHoBamMu TMOHSATUHWHOIO ammapara U CHMBOJHYECKOTO
s3bIKa (PM3UKHU W WCIOJB30BaHUE WX JUIsl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponecCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SIBJICHUA,

UCTIONB3YS (PU3UIECKUE BETUIHHBI

Bnamenne ocCHOBaMH METOJIOB HAydHOTO IIO3HAHHUA C Y4YETOM
coOuo/IeHHs TpaBUil O€30MacHOro Tpyna: HaOMoeHHEe (PU3NIECKUX
ABJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITMUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOSATEIBHO COOUpPaTh
DKCIIEPUMEHTAJIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHl C
Y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIIECJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
[IOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJl, IJAHETapHas MOJENIb aTroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BsiICHEHUS! PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
4Yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (U3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysSd 3aKOHbl W (OpPMYJIbI, CBSI3bIBAalOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCIOJIb30BaTh CIIPaBOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJIYYECHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

(bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON IPU PEILIEHUH 3aaun

YMeHHe XapakTepu3OBaTh IPUHLHWINBI  JACHUCTBUS TEXHUYECKHX
YCTPOWCTB, B TOM 4YHUCJI€ OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3MUECKUE




3aKOHOMEPHOCTH

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennn ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPaHEHHUsS 3I0pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TOBEACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (H3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT moucka, HpeoOpa3oBaHUs M IPEACTaBICHUS HHpOpMaLUU
(GU3MYeCKOro CcoAep)KaHusi C MCIOJIb30BaHHEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HNOJYyYeHHOM HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB;,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBIIOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
(U3UYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajaeHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbl B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexannueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuérta.

OTHOCHUTENHLHOCTD JABHXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBUxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPETHEH CKOpocTH: Vv = S/t
PaBHOMepHOE mpsAMONMHENHHOE BH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHH B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
L3 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMenieHusi, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSAMOIMHEHHOM
JIBUKCHUHT
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUKECHUS:
2
Su(f) =vo, *f+ay* ;
2
Dopmynbl IS TPOEKIUU TEPEeMENIeHHs, MPOEKIMU CKOPOCTH M TMPOCKIIHH
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEWHOM JBMKEHUH:
2
1.4 5. (D=uyy, - t+a,- % ,
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, MPOCKIINU
CKOPOCTH, NPOEKIMH TMEpPEeMEIIeHUsl, KOOPIMHATHI TPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tella IO
1.5 BEpPTUKANM (JIBW)KEHUE Teja BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKLUUH YCKOPEHHS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla IO
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOIO JBHKEHHs Tejda MO OKpYyKHOcTU. HampasieHnue
CKOPOCTH.

Qopmyna Jid BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpocTpemurensHoe yckopeHue. HampaBneHue LEHTPOCTPEMHUTEIBLHOTO

YCKOpPCHUH. CDopMyJIa AJI BBIYUCIICHUA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTB BemiecTBa. CDOpMy.]'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cuil

SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha

TCIIO

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJTYJIS CHIIBI

TPCHUS CKOJILXKCHUA!




F_=u-N

1.13

Hedopmaruss Ttena. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOH yHpPYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMHpHO@ TArOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TskecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®dopmyna assi BBIYUCICHUSI CUJIBI TSKECTHU BOIHM3HM MoBepXHOCTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cuiibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cI)OI)M}’J'IEI JJI1 BBIYMCICHUA pa6OTH CHIJIBI:

A=Fsooso

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUsl. d)opMlea JJI BBIYMCIICHU A

KMHETUYECKON SHEPIUu:

HE)E
Ey ="

Teopema o kuHeTHueckoi sHeprun. opMyra AJisi BEIYUCIEHUS MOTEHIMAIbHOU




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dJHEeprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpamenne MexaHUYEeCKOW YHEPTUH ITPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. MowmenT cunbl: M - Fl.
VYcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENA.
®dopmyna amsl BEIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe JaBieHue.

' lMuppocratudeckoe qaBieHUE BHYTPHU KHUIKOCTH.
dopmyia i1 BEIYUCIICHUS TABICHHUS BHYTPH KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJOo, MOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIAaBAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWi.

®opmyiia, CBI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHMIA:

MaremaTuyeckuii M TNPYXUHHBIA MasTHUKUA. [IpeBpailieHue sHepruud mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue kosnebanus. Beinyx/1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHbI:

h=v-T

3By1(. FpOMKOCTB M BBICOTA 3BYKaA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NpPY>XUHBL, KO((GUIIMEHTa TPEHUS CKOJIBXKCHUS; pabOThl CHJIBI TPEHHS, CHIIBI
yIOPYTOCTH; CPEeJHEH CKOPOCTH JBHMXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl MU
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIbEME IPpy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChl Teja; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
poJia MOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HHMKAKOIIEH B MPYXKUHE, OT CTEIECHH
negopManuu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJia HAaKJIOHA HAaIlPaBISIOIEH;
nepuoja (4acToThl) KoyieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJieOaHMl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecHUs pplyara

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU

CKOpPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeyHon CHUCTCMBEI,




PEaKTUBHOE TBUKCHHE KUBBIX OPTaHU3MOB, PhIYard B TEJIE YEIOBEKa, BIUSHUE
aTMoc(epHOro HaBiieHHsS Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTpP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMIOAIIMIIHUKH, PAKEThI, pbIyar, HO,HBPI)KHBIP'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONINECs COCY/Abl, YCTPOWCTBO BOJONPOBOJIA, THAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE SIBJIEHU
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOpUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxenue wyactuiy BemiecTBa. CBS3b CKOPOCTH JABMKEHUS YaCTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue Y KaWJUISIPHBIE SIBIICHUS

24 TennoBoe pacIIMpeHHE U CKATUE

2.5 TermoBoe paBHOBECUE

"6 Buytpennsist sHeprusi. PaGora u Teronepenaya Kak CHocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buzs! Tenonepenaun: TEIIONPOBOIHOCT, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue ten. KoaumdecTBo  TEmNIOTHL. Y AelbHAst
TEIMIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpoOIEccax. YPaBHEHUE TEIIOBOIO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHHWe BHYTpPEHHEH SHEpPruM B Ipolecce

510 WUCTIapeHusi M KOHJACHcanuW. KHWIeHWe IKHIKOCTH. YIelbHas TeIioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInmaBnenne wu kpucrasmmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YILCJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIUs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TCIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumnbe! padoTs! TermaoBbix Asurarenei. KI1J[ TemmoBoro asurarens

Ipaxmuueckue pabomul

H3mepenue yaenbHOM TEIUIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOMN
Macchl, B KOTOPYK ONYIIEH HAarpeTbli UWIUHIP; KOJIWYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThiM LMJIMHIPOM, MOCIE ONYCKaHHUS €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEJIBHOM BJIAXXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IUIaBJIEHUs Jbpja. MccinenoBaHue M3MEHEHMS TEMIIEpAaTypbl  BOABl  IPU
pa3JMYHBIX YCIOBUAX; SBICHUS TEMJI0OOMEHAa MpPU CMEUIMBAHUU XOJOTHOM M

ropsiueit BOJbI; MpoIecca UCTIapEHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBCPXHOCTHOC HATSIKCHUC W KaAIUJIIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3JEKTPUUECKHX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)
Hocurenn osnexkrpuyeckux 3apsaoB. /[leficTBHE DJIEKTPUYECKOrO IMOJIsA Ha

aeKTpuyecKue 3apsiabl. [IpOBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKkTprudyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t,U=A/4

DJIeKTPUYECKOE CONPOTUBIICHHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
13 3akon OMa ayis yyacTka aiekrpudeckoit nenu: [ = U/R
ITocnenoBarennbHOE COEIMHEHNUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHO€ cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CwmeniaHHbIe COEIMHEHUS TPOBOHUKOB
3.10 PaGota u motHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OnbeiT Opcrena. MarHuTHOE TMOJI€ OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIMH
313 MargutHoe 1oOJIEe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenne 35eKTpoMarauTHoM nHAyKuu. [Ipasumno Jlenma
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIIEHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HAMpsHKEHHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia Jis 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJIa IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU MTPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qusuueckue sA6NeHUs 6 Npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiiu, Apeid MOoI0COoB,

POJIb MAaruuTHOTI'O IOJIA AJI ) KU3HU Ha 3€MJ'I€, MOJIAIPHOC CUAHUC

3.18

Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEIOXPAHUTENH, SJICKTPOMArHuT, OJJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,

FeHEpaTop MOCTOSHHOTO TOKA

3.19

3JI€KTpOMaFHI/ITHI)I€ Boausl. IlIkana SJICKTPOMArdMTHBIX BOJIH

3.20
3.21
3.22
3.23

3.24

JlyueBasg monenb cBera. [IpsamosiMmHERHOE paclIpOCTpaHEHHUE CBETA
3akoH oTpaxeHus ceera. [1nockoe 3epkano

[Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus cBeta

Jlunza. Xoxa nyueit B nuH3e. DOKyCcHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
yma3el D = 1/F

3.25

I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl

3.26

Ilpakmuueckue pabomul
N3mepenue ontuueckoil cuiibl coOuparoen JUH3bI; (OKYCHOTO PacCTOSHUS
cobuparomielt JTMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
KOTJa IPeIMET PACIIONIOKEH B IBOMHOM (hOoKyce), MoKa3aTels MPeIOMIICHHS] CTEKIIA.
HccnenoBanue cBOiCTBa M300pa)KE€HHUs, MOIYYEHHOTO C  IOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa TPEJIOMJIEHHMS] CBETOBOIO Jyuya OT yrIjla NMaJeHUs Ha TpaHULE

«BO3YX — CTCKIIO»

3.27

3.28

Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
ONTUYECKHE sIBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE

CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA

4.1

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3iayuenus. Peaknuu anbda-u Oera-

pacnana




4.2 Omnsitel Pesepdopaa o paccestauro anbda-gacruil. [Inanerapras Mmogens aroMma

4.3 CocraB aromHoro spa. M3oronst

4.4 [Tepuon nmonypacmnajga aTOMHBIX siiEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyYCHHUE MPHUPOJHBIX MHUHEPAJIOB,
JEICTBUE paiMOAKTUBHBIX U3JIyY€HUN HAa OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETp, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHuk, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemenuey
» dusuka: 8-it kacc: 6a30BbI YpOBEeHB: yueOHUK, 8 kinacc/ [lepoimkun U.

M., UBanoB A. U., AkiinonepHoe o61iectBo «3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



