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Pabouas nporpamma no yueoOHomy npeamery «@usznka» 7-9 kiaccol
1. HOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydéroMm
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanne  mporpaMMbl 1o (GU3MKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHu3alHi0 H3y4eHus (U3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npenmera B peanmusanuu  TpeboBanuin I'OC OOO K I1UTAHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.
[TporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepualia 1o rojiam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUSA NPEIMETHOIO COJEpKaHWs U Yy4€Tre BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyelt MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
dusmkKa sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbIX YU€OHbBIX IIPEIMETOB,
MOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToja
IIO3HAHUS, TO €CTh CII0C00a NOIYYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OnHa W3 TVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUsS B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJarouuxcsi.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpENIOaraeT OBJIAQJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAayYHOOOBSICHATHSABICHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
IIOJIy4€HUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemenneM Komnernn MununcrepctBa npocsemenust Poccuiickont ®denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henuunsyyennsapusuku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs OOydaroluXcsi K HaydHOMY H3yYEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE NPEICTABICHUNA O poiH (PU3MKHU JJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



pa3BUTHE NPEICTAaBICHUA O BO3MOXKHBIX cepax Oyaymed mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHIO B 3TOM
HaIlpaBJICHUHU.

JloctuxkeHne STUX Iesied mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro
00pa3oBaHus 00€CIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

npuoOpeTeHre 3HAaHMKW O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHHYECKHX,
TETUIOBBIX, YJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHne yMEHHH ONMUCHIBaTh W OOBICHATH  (PU3MUECKUE SBJICHUS C
HCIIOJIb30BAHHUEM NOJTYUYCHHBIX 3HaHHﬁ;

OCBOCHHE METOJIOB DEUICHHS MPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NUECKUX MOJICJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

pPa3BUTHC YMCHI/Iﬁ Ha6JIIOI[aTB MNpUPOAHBIC SABJICHUA W  BBIIOJIHATH  OIIBITHI,
nabopaTtopHble PabOTHl W AKCIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIIOJIIb30BAHHEM
U3MEPUTEITBHBIX PUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ WH(pOpManuend (GU3UIECKOro CcoAepKaHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHUBaHKE WHPOPMAIINH;

3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON EATEITPHOCTH, CBI3aHHBIMU C (DU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B

HEJIEINIO),

B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).



2. ConepxxaHue y4eOHOro npeaMeTa, y4eOHOro Kypca (B TOM 4Hcjie BHEYPOUHOMH
AesITeJIbHOCTH), Y4eOHOr0 MOYJIfl

7 KIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usuueckux BenuunH. Dusndeckue MpUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,

AKCIIEPUMEHT o MPOBEPKE THIIOTE3, 0o0BsACHEHNE Ha0JII01aEMOT0 SIBIICHMS.
Onucannepu3nIeCKUXIBICHUH C TOMOITBIOMO/ICIICH.
Hemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIC, dJICKTPUICCKHE, MAarHUTHBIC, CBETOBBIE SIBJICHUS.
2. Dusuyeckue MPUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHI aHAJIOTOBBIM M ITU(POBBIM
puoOpOM.
Jlabopamopuviepabomot u onvimol.
OrnpeziesieHne EeHbI ACJICHHs Kbl U3MEPUTEILHOTO Iprbopa.
N3mepennepacCcTosHUN.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
OnpenenennepazmMepoBMaIbIXTEN.
W3mepenre temrepaTypbl MOpU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTydKa
TEeMIIepaTyphI.
6. IlpoBeneHue wHCCIECIOBAHUS IO IMPOBEPKE THUIIOTE3bI: JAIBHOCTh IMOJETA IApUKAa,
MYIEHHOTO TOPU30HTAIEHO, TEM OO0JIbIIIe, 9YeM OOJIBIIIE BEICOTA TyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJIeHUA 0 CTPOEHHHU BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBUKEHHUS YACTUIl C TEMIEPaTypoOi.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKHBaHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTayTiyeckux) Teia. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX

agrwbdE

COCTOSTHUSIX u ux aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM.
Oco6eHHOCTUATPETaTHBIXCOCTOSIHUMBO,TBI.
Hemoncmpayuu.

1. HabGmoneHneOpoyHOBCKOTOABUKEHHUS.

2. Ha6mropenuenuddysuu.

3. HaOmroneHue sBICHUM, OOBSACHSIIONINXCS MPUTSHKCHHEM I OTTAIKHBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuviepabomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).

2. OmBITH IO HAOJFOICHUIO TEIIOBOTO PACIITHPEHUS T'a30B.

3. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBUE TeJl.

Mexannueckoe ABWkKEeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKEeHHE. CKOpPOCTH.
CpenHsisi CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JABUKECHUSI.



SlBnenue wHepnuu. 3aKOH HHEpUUU. B3aumonelcTBHe Tell KAk NPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. I[lnotHocth BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoil. PaBHozelcTBytonas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

HabmoienneMexaHnyecKoroIBI>KEHUATENA.
N3mepeHnecKopoCTUIIPSAMOIMHETHOTOABUKECHUSI.
Habmonenues BeHUsIMHEPIU Y.
HabGmonenue n3meHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUH TEJl.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEIL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
JIaﬁopamopnblepaﬁombt u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
OnpeeneHuenIoTHOCTUTBEPAOrOTENA.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKEHUS (IedopMaiuu) MpyKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHUS U YBEIUYCHUS aBiieHus. JlaBnenue raza. 3aBUCHMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua napnenus TBEPAbIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmiatomuecss cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3AYITHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BelTankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanueren. Bo3nyxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

Co001aIIHECICOCYIbI.

I'mapaBnuyeckummnpecc.

[TposiBnenneaeicTBUIaTMOCHEPHOTOJABICHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela H

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBuwe TUIaBaHWS TeN: IUIABaHWE WM TIOTPY)KCHHE T B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopusiepabomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMA MOTPYKEHHOM B JKUIKOCTh
4yacTH TeJna.
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2. OmnpeznencHue BBITAIKUBAIOMIEH CHUJIBI, JEHCTBYIOIIEH Ha TeNO, IMOTPY)XEHHOE B
AKUIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIICH CHIIBI, JCUCTBYIONICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, TEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPY:KEHHOIN B KUAKOCTh YaCTU TeJia U OT ILIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXAHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalbHas »Heprus. lIpeBpaienue
OJIHOT'O BU/1a MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOHCOXPAHEHUSIHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbIIpOCTHIXMEXAHU3MOB.

Jlabopamopuviepabomot u onvimol.

1. Ompenenennie pa®OTBI CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUM Tejla IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HWccnenoBanueycnoBuiipaBHOBECUsIpbIYAra.

3. Usmepenne KI1/] HaKTOHHONTUTOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTUU.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE I0JIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO--KMHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIEeHUS. TerioBoe
pacIIupeHne U CKaTue.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya |
coBeplieHre padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYyYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEIIOEMKOCTh BellecTBa. TerIooOMEeH M TelIoBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. IlnaBreHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenune. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCUMOCTb TEMIEpaTypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

Braxxnocts Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTAa CrOPaHMsL.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3aIUTa OKPY’KAIOLIEH CPEIbl.

3aKOH COXpaHEeHMsI U MPEBPALLEHHS SHEPTUU B TEIUIOBBIX MpoILeccax.

Hemoncmpayuu.

1. HabmronenneOpoyHOBCKOTOABHKECHHUSI.

2. Ha6mropenuenuddysuu.

3. HaOmonenne siBiIeHN CMauMBaHUs M KAITMJUISIPHBIX SBJICHUN.



HabmioneHneTenoBoropacypeHusTel.
V3meHeHune AaBlieHus Ta3a Npu U3MEHEHUH 00bEMa U HarpeBaHUU UJTU OXJIAXKICHUU.
[TpaBuiian3mMepeHusTEMIEPATYPHI.
Bunsirenionepenayuu.
OxJ1axIeHU e PUCOBEPIIEHUHPAOOTHI.
HarpeBanue npu coBepiieHru paboThl BHEITHUMH CHUJIaMH.
10 CpaBHEHUETEMI0EMKOCTEHPA3TNYHBIXBEILIECTB.
11. HaOmroneHuEKUIIEHU .
12. HaGnroieHre IOCTOSTHCTBA TEMITepaTyphl IPH TIJIABJICHUU.
13. MoaenuTeruioBeIX IBUTATENEN.
Jlabopamopuviepabomot u onvimel.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOEHUIO TEIJIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIIEHHS BO3JyXa OT €ro o0béMma u
HarpeBaHus WIN OXJIaKICHUSI.
6. IlpoBepka rumoTe3sl JIMHEHHONW 3aBUCHMOCTH [JIMHBI CTOJOHMKA KHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHH Tella B pe3ysbTare TeIulonepenadu 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOW MPH TEIIOOOMEHE C

HarpeTbIM METaJNIMYECKUM ILIUIHHIPOM.

10. OnpenenenneyebHONTEINIOEMKOCTUBEIIIECTBA.

11. UccnenoBanuenpoeccancriapeHus.

12. OnpeneneHNeOTHOCUTEbHOMBIIAYKHOCTUBO3YXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBhe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEI OT BEJIUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onekrpuueckoe mnose. Hanpsx€HHocTh 3nekTpuyeckoro nois. [Ipunuun cynepnozunuu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCIOBHS CYUIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. VcTouHuKH
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUYECKOr0 TOKa (TEIIOBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEIbHOE CONpPOTUBIEHHE BemlecTBa. 3akoH Owma Ui ydacTka LEMu.
[TocnenoBarenbHOE U MAapaJlIENbHOE COEJUHEHNE TPOBOJHUKOB.

Paborta u MoUIHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JIenna. DnexTpuueckue 1enu
U TIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [IprMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO MOJISt
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOIO ToKa. lMcnonb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPAHCIOPTE.
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Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnektporedHeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. DOnexkrpuzauusren.

JIBa posa sNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBUEDIIEKTPOCKOIIA.

DNeKTPOCTaTUUECKASIMH Ty KITHSI.

3aKOHCOXPaHEHUIIEKTPUUECKUX3APSAI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MoenupoBaHH€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CTOYHUKUTIOCTOSSHHOTOTOKA.

JIeNCTBUARIIEKTPUYECKOIOTOKA.

0. DIEKTPUYECKUNUTOK B KUIKOCTH.

11. T"a3oBbIlipa3ps.

12. N3mepeHuecmIbITOKaaMIepMeTPOM.

13. U3MepeHnesIeKTpUIeCKOrOHAIPSHKCHUSIBOJIbTMETPOM.

14. PeocTat 1 MarasuHCONPOTUBICHHA.

15. B3anmo1elicTBHENIOCTOSSHHBIXMAarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU pa3eNiCHUs MOJIIOCOB MarHUTAa.

17. MonenupoBaHre MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OnwITDpcrena.

19. MarautTHOENONeTOKA. DIEKTPOMATrHHT.

20. [leficTBME MarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM.

21. DNEeKTPOABUTATEIBIIOCTOSHHOTOTOKA.

22. VccnenoBaHuess BICHUSAIEKTPOMArHUTHOUUH TYKITHH.

23. OnbiTei®apaes.

24. 3aBUCHUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBHI €r0 BOSHUKHOBEHHS.

25. DIeKTpOreHepaTOPIOCTOSHHOTOTOKA.

Jlabopamopuviepadbomot u onvimel.

OMBITHI 110 HAOIIOACHUIO IEKTPU3ALNU T UHAYKITUEH U TIPU COMTPUKOCHOBEHUH.

HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHUEHATIPSIAKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS

pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh  DJEKTPHUYECKOTO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U MONEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COEIMHEHUHU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia JUis CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH JIEKTPHUECKOTO TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. VccnenoBaHmne 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITOYKY, OT HAIPsKCHHS
Ha HEW.

13. Onpenenenne KII1/1 HarpeBaress.

14. UccnenoBaHue MAarHUTHOTO B3aMMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.

15. 3ydyeHne MarHWTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPH WX OOBEIWHEHUH U
pa3elIeHuN.

16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
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17. OnpIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOAECUCTBHS KaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTYIIIKE.

18. M3yueHne AeWiCTBUS MAarHUTHOTO IOJISt HA TPOBOJIHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATESL.

20. Uzmepenue KI1J] snexTpoaBUraTeIbHONYCTaHOBKH.

21. OnbITEl 10 MCCIIEJOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKLMU: HCCIIEAOBaHHE
M3MEHEHUH 3HAYEeHMsI U HAIIPABJIEHUSI MHAYKLIHOHHOTO TOKa.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiuHENHOe aBMkeHue. HepaBHomepHoe
npsiMOJMHEHOe aBMkeHHe. CpenHssi U MTHOBEHHash CKOpPOCTb Teja IpU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE TIpsMOTHHEHHOE ABMkeHne. CBoOoaHOE nageHue. OmbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIJ10Basi CKOpoCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTHUE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHUs. YCKOPEHHUE CBOOOJHOrO MaJCHMUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
HEepErpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToreHnnanbHas SHEPrus cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHHETHUECKOM
SHEpPruu. 3aKOHCOXPaHEHUSIMEXaHUYECKONIHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME NMyTeH U TPaeKTOpPUH ABMXKEHHsI OJHOTO U TOTO K€ Teja OTHOCHTEIbHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUS.

4. VccnenoBaHHENPU3HAKOBPABHOYCKOPEHHOTO/IBHIKEHUSI.

5. Habmronenue ABMXKEHMS Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcChl TeNa U AEUCTBYIOLIEH Ha HErO CUIIBI.

8. HaOmoneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEl.

12. CoxpaHenue UMIysabCca IPU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmroieHnepeak THBHOTO/IBHYKEHUSI.

15. CoxpaHeHne MexaHU4ecKo SHEPTUH MPU CBOOOIHOM IaJICHUH.



16. CoxpaHeHnue MEXaHUYECKON 3HEPTUH MPH JBMXKEHUH TEJIa MO ICHCTBUEM NPY>KUHBI.

Jlabopamopnviepabomot u onvimel.

1. KoHncrpyupoBaHue TpakTa Uil pa3roHa M JajbHEMILIEro paBHOMEPHOI'O JBUYKEHUS
HIapUKa WK TEIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IAapHUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OrmpeneneHne yCKOPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KCHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IIYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM [JBW)KEHUH 0€3 HaudyalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOIO

JTaBJICHMUSL.

OmnpenenennekodGPUIMEHTATPEHUSICKOIbKECHHUS.

OnpeneneHneKECTKOCTUIIPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JBIKEHUU Tela IO

FOPU30HTAILHOM TOBEPXHOCTH.
10. Ompenenenrie pabOThl CHUJIBI YOPYTOCTH TpPU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUKHOTO U MOJABUYKHOTO OJIOKOB.

11. Uzy4yeHne3akoHaACOXpaHEHUSIHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHndeckux BoJH. [IpoionbHbIe U monepeyHbie BOJIHBL. J{JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneOaHuit Tes1 Mo 1EHCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacripoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCcTHYeCKUHPE30HAHC.

Jlabopamopuwviepadbomot u onvimel.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezeneHue 4acTOTHl U MeproJa KoiaeOaHUH NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MNepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTU MepHoOAa KoJeOaHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JOEMOHCTPUPYIOMIME 3aBHCUMOCTh TMepuoia KOJeOaHWH MPYKHHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHneyckopeHUsICBOOOHOTOIaCHHUSL.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE NoJie. JJIEKTPOMAarHUTHblE BOJHBL. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJH. MCronb30BaHUEe 3JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa’EKTPOMArHUTHBIXBOJIH.

2. BosHoBBIECBOMICTBACBETA.

Jlabopamopnviepabomot u onvimel.

1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBELI€e IBJICHUS.

JlyueBasg monenb cBera. Mcrounuku ceera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox nyuedt B nmH3ze. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0k€HHE CLIEKTPAJIbHBIX 1{BETOB.
JucnepcusicBera.

Hemoncmpayuu.

[TpssmonuHeHOEpacIpoCTpaHEHHECBETA.

OtpakeHuecBera.

[Tomyuenue n300pakeHUii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenuecsera.

OnTHYEeCKUIICBETOBO/.

Xon styueit B coOnparomiei Jmnse.

Xox Jiydeil B paccenBarole JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

. IIpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogensrnasa.

11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwviepadbomot u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOIO JIyda OT YIJia NaJeHHUs.
2. M3yueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[TomyyeHnue n300paskeHMit ¢ TOMOIIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOMN CHUIIBI COOMparoIeit TUH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyxnonHas wmonens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
MoJTypacnaaa aTOMHBIX sIJIep.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBSA3H
aToMHbIX sifep. CBs3p Macchl U sHepruu. Peakumu cuHte3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31y4YEHUN HA KUBBIE OPraHU3MBI.
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Hemoncmpayuu.

CHeKTphIM3Iy4eHUs U TOTJIOICHHUS.
CrieKTphIpa3In4HbIXTa30B.

CnekTpBoaopoa.

Habumonenune tpeko B kamepe BuibcoHa.
PaboracuéTunkanoOHU3NPYIOUUXU3ITYYCHUH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IIPOJLYKTOB.

JIaﬁopamopnblepaﬁombt u onvimol.

1. HaGumrozneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIY4ECHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE JHEPTUM YACTULBI 1O TOPMO3HOMY MYTH (IO

dororpadusim).

3. H3mepenmepannoakTuBHOrooHa.

IToBTOpHTEIBHO-0000 A IINHMOLYTb.

[ToBTOpHUTENHEHO--0000IIAIONMIT  MOAY/Ab MpeAHAa3HAUYeH JJid CHUCTEeMaTH3aluu U
0000111eHUsT IPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipy w3yuyeHUHM JAHHOTO MOJYJS pEaAlu3ylOTCd M CHCTEMAaTU3UPYIOTCS — BUIbBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX oOOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3ynbTaToOB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAYyYHAsTPaMOTHOCTh: OCBOEHUE HAay4YHBIX METOJOB MCCJIEI0BAaHUS SIBJICHUU
OPUPOAbI U TEXHHUKHU, OBJIAJICHHE YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHUSA, NPUMEHSSA
[IOJIy4YEHHBIE 3HAHUS, PELIaTh 3a7a4d, B TOM YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YJaroIIUecs BHIMOIHSIIOT 3aJaHHs, B KOTOPHIX MM IpeIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM YHWCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHS] TEOPETUYECKUX BBIBO/IOB;

OOBSICHATh HAayuHblE€ OCHOBBI Hamboyiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOI0 HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHa  TPEBpallleHHs WM COXPAaHEHHMs  BCEX  M3BECTHBIX  BHJOB  DHEPIHUU.

cuswNE



3. IllnanupyemMble pe3yJibTAThl OCBOEHHMSI Y4eOHOr0 mpeaMera, yueOHOro Kypca (B TOM
4yKcJie BHEYPOUHOI AeSITeJIbHOCTH), Y4eOHOT0 MOIYJIsI

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMOTH4eCKOrOBOCTIUTAHUSA

- MPOSIBJICHHUE UHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOHN (Qu3ndecKon
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJEHHH OOLIECTBEHHO3HAYHUMBIXH 3TUYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

- OCO3HAHHME BAXKHOCTHU MOPAIbHO--3THYECKUX MPUHIIUAIIOB B JIEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOrOBOCIIUTAHMS

- BOCIPHSTHE ICTETHUECKUX KadyecTB (DM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 1eHHOCTUHAYYHOT ONIO3HAHMS:

- OCO3HaHUWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIOLIEN KYJIbTYpHI,

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

- OCO3HaHWE LIEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTHU IMpaBWyl O€30IaCHOrO IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedIiekcHuu, MPU3HAHUE CBOETO IpaBa Ha OIMMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ejaoBeKa;

6) TpyaoBOroBOCIMTAHUSA:

- aKTUBHOE Y4YacTH€ B PEUICHHM MPAKTHUUYECKUX 3a7au (B pamMKax CeMbH, 00pa3oBaTelbHOU
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JI0TMYECKOTOBOCTIUTAHUSA

- OpHEHTalMs Ha TMpPUMEHEHHE (PU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKPY’KaIOIIel Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIIEHKH HUX BO3MOXKHBIX TOCIEICTBUN
JUTSL OKpYKaIOIEen Cpebl;

- OCO3HaHMeE IN100ATBHOTO XapaKTepa HIKOJIOTHYECKUX NMPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOM Cpebl:

- TOTpPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMIOJHEHUH WCCIICIOBAHUN W TPOEKTOB
(hbU3UYEeCKOI HANIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

- TOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYITHPOBATH HJCH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

- 0OCO3HaHHE Ie(HUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpEeMJICHHE aHAJM3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOJIbI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBrble JJornyeckue 1eHCTBHUA:

e BBIIBJIATH M XapaKTEPU30BaTh CYLECTBEHHbIE IPU3HAKU O0BEKTOB (SIBICHUI);

® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU()UKALMHU, OCHOBAHUS JUIsl 0000IIEHUS
U CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TAaHHBIX U
HaOJII0JIEHUX, OTHOCSAIIMXCS K (PU3HUECKUM SIBJICHUSIM;

® BBUIBJIATH NPUYMHHO--CIEICTBEHHbIE CBSA3M IPU HM3YYEHUU (PU3MUECKUX SBICHUN U
IPOILIECCOB, JIeJIaTh BBIBOJABI C HCIOJB30BAaHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOATEJIILHO BbIOMpaTh crmocod pemeHus y4deOHOH (uszuyeckod 3amauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHUs, BbIOOp Hauboyiee HOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBblenccienoBare/ibcKHeaeiicCTBUA:

® CIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® [POBOJUTH IO CAaMOCTOATEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECJIOKHBIM
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHue (PU3NUYECKOTO SIBJICHMUS,

® OIEHUBaTh Ha NIPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENIbHO (opMyaHpoBaTh OOOOIIEHHMS M BBIBOJABI IO  pe3yjbTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMWIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® [IPUMEHATh pa3jIMYHbIE METO/bl, HMHCTPYMEHTHl U 3alpochl IpPHU IMOUCKE U OTOOpE
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;

® aHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHGOPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

® CaMOCTOSITEIbHO BBIOMpaTh ONTHUMaJbHYIO (OpMY MpencTaBieHUs HHPOpMalUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMHM, JAMarpaMMaMy, HHOHN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHunKaTHBHBICYHUBEpPCATbHbICYYeOHbICACHCTBUSA:

e B Xo0zIe OOCYXIeHHs Yy4eOHOro Mmarepuasa, Pe3yJbTaTOB Ja0OpaTOPHBIX pPAbOT U
MIPOEKTOB 33JaBaTh BOMPOCHI IO CYLIECTBY 00CYK1a€MOW TEeMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pelleHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0ILEHMS;

® CONOCTaBISATH CBOM CYXJIEHUS C CYXKICHUSIMH JPYyTrUX YYacTHHUKOB JHUAJOra,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;

e BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO0  OMbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHAMBUAYAJIBHOW pabOTHI
IIPY PEUICHUH KOHKPETHOH (PU3MUECKOM MPOoOIeMBbI;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pabOThI, JOCTUTas KAa4YeCTBEHHOT'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeHCcTBUS

CaMoopraHmaunﬂ:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX JIsl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
MNPUHITHE PELICHUS B TPYIIE, MPUHATHE PELIICHUH TPYIIIOii);

CaMOCTOSITENIbHO COCTAaBJISITh AJNTOPUTM pelIeHus (U3MYECKON 3aJauu WM IUlaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh IIPeIaraéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOLIUOHAJIbLHBIHUHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBLHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NIECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPXKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBoO JPYToro.

MNPEIMETHBIE PE3YJIBTATHBI

K kxonny oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3yiabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HUCIIOJIBb30BaTh ITOHATHA: (1)I/ISI/I‘~I€CKI/I€ n XHMHUYCCKUE ABJICHUA, Ha6JHO)ICHI/IC,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, *KHUJIKOE, ra3o00pa3zHoe), MEXaHHUECKOe
IBI)KEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPaCKTOPHSI,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOW OCBhK BpallleHMs, Iepefadya JaBJICHUsS TBEPIAbIMU
TEeJIaMU, KUAKOCTSIMH U razaMH, aTMOC(EepHOe JaBlIeHue, JIaBaHue Tell, IPEeBPaLeHUs



MEXaHUYECKON IHEPTUM) M0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3NYCCKUX SBICHUHM B OKPYXKAIOIIEM MHUPE, B
TOM 4ucie (pU3MYecKue SIBICHUSA B IMPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOJIE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAC H
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe pbIO,
pelYard B TeJe YENIOBEKa, MPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

OTHCHIBATh M3yYCHHBIC CBOWCTBA TEN U (PU3NUYCCKUE SBIICHUS, UCIIONIB3Ysl (PU3NUICCKUE
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTh, CPEIHSISA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, [aBJICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOLIAs CWJIAa, MEXaHM4yeckas palora,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAsT M TMOTCHIMAIbHAS 3HEPrusi), IPH OMHUCAHUM MPABUIHHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCIIONIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIbI
(GUBHYECKUX BEIMYMH, HAXOAHUTH (DOPMYJIBI, CBA3BIBAOINNE TaHHYIO (PUINICCKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(U3HUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Teis, (pU3Mveckue SBICHHUS M MPOLECCH, HCIONb3Ys
MpaBHUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHUYECKOM SHEepruu, IpU HSTOM JlaBaTb CIOBECHYIO
(GOpMyYITMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OO0BSACHATh (U3UYECKUE SBJICHMSI, MPOLIECChl W CBOWMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATH MPUUYUHHO-
-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKUX IIAroB ¢ OMOPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3MYECKUX SBICHHUM, (PUINYECKUX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EWCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJayu
3alUCBHIBaTh KPaTKOE YCJOBHUE, IMOJCTABIATh (PU3HMYECKHE BEIMYMHBI B (HOPMYJIBI U
MPOBOAMUTH PAcU&Thl, HAXOTUTHh CIPABOUYHBIC JAHHBIC, HEOOXOIUMBIC I PEIICHUs
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh MOJy4YeHHONW (PU3NUECKON BEIUYNHBI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METOJI0OB, B OIMCAaHUM HCCIECIOBAHUS BBIAEIATH IIPOBEPSEMOE IPEIAIIOI0KEHUE
(rumoTe3y), pasznuyaTh W HMHTEPIPETUPOBATH TMOJMYYEHHBIM peE3ynbTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJCHUN WU (PU3UYECKUX CBONCTB
Ten: (opMyIHpOBaTH IMPOBEPSEMbIE MPEANOIOKEHHUS, COOUpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITH TIPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEéMa, CHIIBI U
TEMIEPaTypbl C UCMOJIH30BAHUEM AHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH UCCIIEOBAHNE 3aBHCHUMOCTH OIHOW (DPU3MYECKOW BETUYHMHBI OT JIPYTod C
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IMYTH PABHOMEPHO JBHIKYIIETOCS
TeJa OT BPEMEHM JBWKEHUS TeEJa, CUIIbI TPEHUS CKOJBXKEHHUs OT Beca Tella, KadecTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBHUCHUMOCTH CHWJIBI TPEHHs OT IUIOMIAIU
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITATKUBAIOIIECH
CWIBI OT O0BEMaA MOTPYKEHHOW 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MHOTPYKEHO TeJo,



YCIIOBUY TJIaBaHUS TEN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM y4E€OHOTO WCCIIEIOBAHUS, COOMPAaTh YCTAaHOBKY W  BBINOJHATH
U3MEpEHUS, CIeAysl TPeUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YNIbTAThI MOJYYCHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BHJE IPEIIOKCHHBIX TaOMUIl M TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, Cujla TPEHUSI CKOJIbKEHHUs, JaBJIEHHE BO3/ayXa,
BBITAJIKUBAIONIAS CHUJIA, JICHUCTBYIOIIAss Ha TOTPYKEHHOE B KUIKOCTh TEJIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEIJIOKCHHON
WHCTPYKIIMU: TIPU BBITOJTHECHUH U3MEPEHUM COOMPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAUYCHUES NCKOMOM BEIINYMHEL;

coOMoaTh TpaBWJIa TEXHUKH OE30MAacCHOCTH TIpu paboTre ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

YKa3bIBaTh MPHUHIMIBI JCHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMETp, phlYyar, MOJBMKHBIN U
HENOABMKHBIN OJI0K, HAKJIOHHAS IIJIOCKOCTE;

XapakTepU30BaTh MPUHLUIMBI JIEHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha WX ONMCAaHUA (B TOM 4MCIE: MOAUIMIHUKU, YCTPOMCTBO
BOJIONIPOBOA, THAPABIMYECKUN MpPEecC, MAHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYCCKUX SBICHHNA W HEOOXOIUMBIC
(du3HYeCcKre 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh WHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYSCKUX 3HAHWKA B TTOBCEJIHECBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHCHHS 370pPOBbS M COONIOJACHHUS HOPM O3KOJOTHYECKOTO TIOBEICHUS B
OKpY’Karolllen cpee;

OCYIIECCTBIISITh OTOOP WCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U TTyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBICIATh HH(DOPMAIHIO, KOTOpas SBISCTCS TPOTUBOPESUMBOI
WJIM MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYIISPHYIO JIUTEPATYPY
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHus WHOOpMaIuu u3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMHCHMEHHBIC M YCTHBIC COOOMICHUS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKue COOOIIEHUs O pe3yJbTaTax MPOEKTOB WM yUYeOHBIX MCCIIEIOBAHUM, TIPH ATOM
rPaMOTHO WCIIONIb30BaTh W3YYECHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXATh BHICTYIIJICHUE TTPE3EHTALIUEH;

IIPY BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenensTh 00S3aHHOCTH B
TpYyIIe B COOTBETCTBUHM C IMOCTABJICHHBIMU 3a/1a4yaMU, CJIEIUTh 33 BHIINOJIHEHUEM IJIaHa
JEWCTBUM, aJeKBATHO OILIEHUBATh COOCTBEHHBIM BKJIQJ B JESITEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3ybTaTbl HA 0Oa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

WCIIOJIb30BaTh MOHSTHUSA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHWE aTOMOB M
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMOopdHBIE Tena,
HACBILIECHHBI U HEHACBILLICHHBIN ap, BJIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TeIIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUIN 3apsl, dIEKTPUIECKOE



10JIe, NMPOBOJHUKU U JWAJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUUECKUH TOK, MAarHUTHOE
oJe;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBeCHE, CMadyMBaHHUE, KaNWUIAPHbIE SBJICHUS, HUCIApeHHe, KOHJIEHCAIMs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBHE
MarHuTOB, AEWCTBUE MAarHUTHOI'O IOJI Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4uHcie (U3NYECKHE SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWUJISIPHBbIE ABJICHUST B IPUPOAE, KPUCTALIBI B npupoze, usznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMocepe, 9UIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeNl U (PU3UUECKUE SBICHUSA, UCIOIb3Ys (HU3NUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YyJEJIbHAs TEIUIoTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3()(PULIMEHT MOJE3HOTO
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CWUJa TOKa, OJIJIEKTPUUYECKOE HAaINpsDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
YII€IbHOE COIIPOTHUBIICHHE BELIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (U3UYECKHH CMBICH HCHOJIb3YEMBIX BEJIWYMH,
0003HaueHHS ¥ eIUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0O BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SBJIEHUS W NPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHMCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHbIE CBS3M, CTPOUTh OOBSICHEHHE U3 |—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBJIECHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3ysd 3aKOHbI M (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBUS 3aJadd
3alMChIBaTh KPATKOE YCJIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyUeHHOE 3HaUeHNe (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJIb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAEHHS MCCIEAO0BAaHUSA,
JIeJIaTh BBIBOJIBI;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUISIPHBIE SIBIEHMS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IyYEHUU OT LIBETA
U3Iydaoume (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIAKOCTM U IUIOIIAAUM €€ IIOBEpXHOCTH, DJEKTpHU3alus Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YalIM3alisl MArHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (opMynupoBaTh TNpoBepsieMble MPEANOJIOKEeHHU, cOoOUpaTh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyJOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbopMyITUPOBATH BBIBOJIBI;

BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHMEM aHAJIOIOBBIX INPHOOPOB U JATYMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPENIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
HCIIOJIb30BaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLaM MOMEePEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEJOBaHUE, COOMpPATh YCTAaHOBKY U BBINOJHATH W3MEPEHUS, CIenys
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TeIuIoEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTMUNHBL;

coOuoaTh TMpaBWJa TEXHUKH 0€30MacHOCTH mpu pabore ¢ J1abopaToOpHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HAarpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEocTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCIEI0BAaTENbHBIM U MApAJUIEIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKHUX LENeil;
IOPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ [pubopaMM M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHHUS [OMOJHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BaTh MPU BBITIOJIHEHUH y4eOHBIX 3aJJaHUN HAYyYHO--TIONYJISIPHYIO JIUTEPATYPY
¢du3nyeckoro coaep)kaHUs, CIIPaBOYHBIC MaTepHalbl, pecypchl cetn VHTepHer,
BJIAJCTh MPHUEMaMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMH U3
OJTHOH 3HaKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEPIKAaHUS, B TOM YHUCIIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTaThl  NPOEKTHOW WM  MCCIIE0BATEILCKON
JeSITEILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BaTh M3YUCHHBIN MOHSATHUIHBIN ammapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYILICHHE IIPE3CHTAIINEH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacripenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauaMH,
CIIEINTh 32 BBINOJIHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, a/JeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaA B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3pemarb KOH(IUKTHL

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM yYpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPErpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbpa-, O6era- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst DJHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHUE, CBOOOTHOE Ma/IeHUe TEJ, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHBHOE JIBU)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXamllue U BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEHHOE PpacCIpOCTPAHECHHUE,
OTPa)KEHUE U NPEIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPaKCHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CHEKTpa M3Iy4EHUs)
II0 ONHMCAHUIO MX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3NUECKUe SBIICHUS B MPUPOJIE: MPUIMBBI U OTJIUBBI, IBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SBJICHUS B  MpUpPOJAE, OUOJOrMYecKoe  JEeWCTBHE  BHJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIy4€HHE NPUPOAHBIX MHUHEPAJIOB,
JefCTBUE paiiOaKTUBHBIX M3IYyYEHUIH Ha OpraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (pU3HUECKUE SBJICHUS, UCIOJB3Ys (PU3NYECKHE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAIbHASI SHEPTUS Tela, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI



SHEprus, MOJHAas MEXaHWYeCKas HSHEeprus, MEepuoJ M YacToTa KoieOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, II0OKA3aTeNlb MPEIOMIICHHUS
Cpezbl), IPU ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3MYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
NPUHIUI OTHOCUTENBHOCTHU [ anuiesi, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX pPEAaKIUsIX, IpPU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallUldi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacu€THbIE 3a/1a4M (OIHUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
M30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC IS PEIICHHS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
NPENOI0KEeHNE, OICHWBAaTh NPABMWIIBHOCTh MOPSAKA IPOBEACHUS HCCIECIOBAHMUSA,
JieNlaTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHMsI SHEPTuH, 3aBUCUMOCTD
nepuoJia KojebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUMH, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CHEKTpP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHMsl IpeAMeTra B coOuparouiel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO0 HabOpa 000py0BaHMsI, OITUCHIBATh X0/ OIBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJIUTHh TP HEOOXOAMMOCTH CEpPHI0 NPSMBIX HM3MEPEHHH, OMpeaessisi CpeaHee
3Hau€HUE H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yrja MaJeHUs U
yIiia MpenoMIIeHHUs OT yIJia MajeHus1): IUIAHUPOBAaTh MCCIEOBAHUE, CAMOCTOSATEIBHO
coOuparh yCTaHOBKY, (DUKCHpOBAaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOXPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u



MOIIHOCTh, YacTOTa M TMEpHOA KoJeOaHMH MaTeMaTHYeCKOro W TMPY>KUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUIAHUPOBAaTh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpPEHUs], CIeays MPEAIOKEHHON MHCTPYKIIMH, BBIYHCIISATh 3HAYCHUE BEIUYHUHBI U
AHAJIM3UPOBATh IIOJYYECHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOW IOrPEIIHOCTH

HU3MEPEHHUI;
e coOmonaTh TMpaBWia TEXHUKH O€30macHOCTH mpH paboTe ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

® pa3InMYaTh OCHOBHBIC MPHU3HAKK H3YUYEHHBIX (U3UUYECKUX MOJENeil: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZAEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO S1pa,;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
pacCTOsHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucronb3ysd 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BAaTh CXEMbl U CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
NPAaKTUYECKHUX 3ajlay, ONTUYECKHUE CXEMbI JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30MacHOCTH NIpU OOpalleHUH ¢ HpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYKaroIleH Cpese;

® OCYILECTBJIATh IOMCK HHpOpMauuu ¢uznyeckoro coxepxkanust B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAaXOJUTh IIYTH OIpeAeiIeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® 1CIIOJIb30BATh MPHU BBHIOJHEHUU YUEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e C03/1aBaThb COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO IMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WJIM MCCIIEN0BATENIBCKON IEATENbHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.

4. TemaTH4eckoe NJJAaHUPOBAHHE C YKAa3aHUEM KOJINYECCTBA aKAaACMHUYCCKHUX YacoB,
OTBOJAMMBIX HA 0CBOEHHE KAKIOM TE€Mbl, BOGMOKHOCTH UCIIOJIB30BAaHHUA 11O 3TOii TeMe

0P u HOP



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
dopma
DJIeKTPOHHbIE P
Ne peanmn3anumn
HanmenoBanuepasnesoB u | KouunuecTtBou (undposbie)
n/ BOCIIUTATEJIb
TEeMIIPOrpaMMBbl acoB o0pa3oBaTejibHbIEpe
n HOT'O
cypcehbl
NMOTEHIHAJIA
TEeMbI
Pasznen 1.@u3uka v €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuoreka [JOK Brurouenue B ypok
1.1 = dwusuka - HayKa O IPUPOJIE 2 https://m.edsoo.ru/7f416 = "'POBAX
npoueayp A
& HOI[,I[ep)KaHI/Iﬂ
bubmmorexa LIOK MgT“BaHHH
(6] AKOIIHUXCA K
1.2 DusnyeckreBeTNINHE] 2 https://m.edsoo.ru/7f416 YHAtom
HOJ'Iy‘IeHI/IIO
194 3HAHUH.
Bocnuranue
KpI/ITI/I‘IHOCTI/I
MBIIJICHUA,
HHTepeca K
EcrecTBEeHHOHAYYHBIMMETOIIT bubanorexa LIOK yHC ToCHHONY
ny,
1.3 2 https://m.edsoo.ru/7f416 Iy
O3HaHuA CTpEMJICHHE
& HCIIOJIB30BAaTh
MaTEMAaTHUYCCKUC
3HAHUA B
MOBCEIHEBHOM
JKHU3HU.
Hroronopasznery 6
Pasnen 2.1lepBoHayasibHbIe CBeIeHUSI O CTPOCHUM BeleCTBa
Buomuoreka ]_[()K Hcnonn3oBanue
2.1  CrpoenuesemecTna 1 https://m.edsoo.ru/7f416 ~BOCTHTATCIbHEIX
BO3MOXHOCTECH
M coz[epxcaHI/m TEMBbI
JIBUOKEHHE K Bubmnorexa [JOK ~ 4epes nonbop
o . COOTBSTCTByIOH.II/IX
2.2 B3aNMMOJEUCTBUE YACTHUI] 2 https://m.edsoo.ru/7f416 sana"
BellecTBa 194 PpEIIEHHs.
Bocnuranue
KpI/ITI/I‘IHOCTI/I
B 6 OK MBIIJICHUA,
HOJIMoTEKA
ATperaTHbIECOCTOSIHUSBEIIEC & MHTCpeca K
2.3 2 https://m.edsoo0.ru/7f416 ymcTBEHHOMY
TBa 194 TpyAy,
CTPEMIICHUEC
HCIIOJIB30BAaThH
MaTEMAaTHUYCCKUC

3HaHUA B
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MOBCEIHEBHOM
SKU3HH.

Uroronopazneny

5

Paznen 3./IBukeHne u B3auMojieiicTBHe TeJl

bu6mmoreka [JOK
3.1 MexaHu4ecKOEeABUKECHNUE 3 https://m.eds00.ru/7f416 Bxmodenue B ypok
194 HUI'POBLIX
— npoueayp A
bu6mmoreka [JOK IO UIepKAHNS
3.2 Huepuus, macca, II0THOCTh 4 https://m.edsoo.ru/7f416 MoTuBaLuu
194 oOyJaromuxcs K
— [IOJIyYEHHUIO
bubnmorexa [[OK | snanwmii.
3.3 Cwita. Bunpicun 14 https://m.edso00.ru/7f416
194
Uroro no pazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, }KMIKOCTE U ra3oB
Hasnenue. Ilepenaua Bu6muorexa [[OK ~ Bimoucnue B ypox
4.1 JIaBJICHUS TBEPJIBIMU TEJIAMH, 3 https://m.edsoo.ru/7f416 ﬁ;ﬂgg;;p s
KHMIKOCTSAMM U ra3aMu 194 TOJUIepKAHHUS
Bubmunorexa [JOK | MOTHBamii
oOyJaromuxcs K
4.2 JlaBIIeHUEKUTKOCTH 5 https://m.eds00.ru/7f416 = ponyuenuto
194 3HAHHI.
Bubmaorexa IJOK HcnonwzoBanue
43  AtmocdepHoenaBicHUE 6 https://m.eds00.ru/7f416 | ,ocmmraremsmbix
194 BO3MOYKHOCTEI
COZCPIKAHUS TEMbI
yepe3 noadop
JlericTBUE )KUAKOCTH U Taza bubmmorexa LOK COOTBETCTBYIOIIHNX
4.4 . 7 https://m.eds00.ru/7f416  sanau s
Ha MOTPYXKEHHOE B HUX TEJO
194 peuenus.
Hroro no paszneny 21
Pa3nes 5.PaGora u MOIIHOCTB. DHeprus
bu6mmoreka [JOK
5.1 Pabora 1 mormHoCTh 3 https://m.edsoo0.ru/7f416 = Vcnonssosanue
194 BOCIIMTATCIIbHBIX
— BO3MOKHOCTEH
bubnuoreka LIOK  copepxanns temsr
5.2  IIpocTeieMeXaHH3MBI 5 https://m.edsoo.ru/7f416 = |epes noxbop
194 COOTBETCTBYIOLIUX
 — 3a1a4 ajid
bubnmuorexa [IOK  pemenus.
5.3  MexaHuueckasdHepTus 4 https://m.edsoo.ru/7f416

194
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12
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8 KUIACC

HauMenoBanuepasae

Ne P KoaunuecTB
JIOB U

n/n 04acoB

TEMIIPOrpaMMBbI

Pa3zpen 1.TensioBbiesiBiIeHUS

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/bHblepecypChl

dopma
peau3anuu
BOCIIUTATEIbHOIO
NoTeHnaaa
TeMBbI

11 CrpoeHnue u
' CBOICTBaBeILIECTBA

1.2 TemoBbIenpoiiecCh 21

Hroro no pasneny 28

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

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

Bxirouenue B ypox
UTPOBBIX TPOLEAYP IS
MOAJIEP>KaAHUS
MOTHBaLUH
oOyJaromuxcs K
[I0JIyYEHUIO 3HaHUU.

Hcnonp3oBanue
BOCIIUTATEIBHBIX
BO3MOKHOCTEH
COJICPIKAHUS TEMBI
gepe3 mogobop
COOTBETCTBYOIINX
3a7a4 A7 PeIIeHIS.

Bocnuranue
KPUTUYHOCTH
MBIILIJIEHUS], UHTEpECa K
YMCTBEHHOMY TPYAY,
CTpeMJIEHUE
HCIIOJIb30BaTh
MaTeMaTH4ecKue
3HAHHUS B TTIOBCEIHEBHOM
JKU3HU.

Pazjnen 2.0/iekTpuyecKkre 4 MATHUTHbIE SABJICHUS

DNEeKTpUYECKUe
3apsibl. 3apsKEHHbIE
Tena v ux

2.1

B3aUMO/JIENICTBHE

ITocTosTHHBIMAIIEKTPUY

2.2 .
ECKMHUTOK

20

2.3 MarauTHBIEABIIEHUS 6

DJIEKTPOMArHUTHASIMH
TTYKITHS

2.4

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Bxirouenue B ypok
UIPOBBIX NPOLEAYp IS
MOAJEPKAHUS
MOTHBAIIH
00y4Jarmuxcs K
MOJTYYEHHUIO 3HAHUM.

Wcnonp3oBanue
BOCIIMTATCIIBHBIX
BO3MOKHOCTEH
Cozlepmam/m TEMBbI
4yepe3 moadop
COOTBeTCTBy}OH_II/IX
3a7a4 I PeIICHHUSL.

Bocnuranue
KPUTHUYHOCTHU
MBIIUICHUS], HHTEpeca K
YMCTBEHHOMY TPy,



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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CTpeMIICHUE
HCIIONB30BaTh
MaTeMaTHYCCKUE
3HAHUS B OBCETHEBHOM
JKHU3HH.

Hroro no pazaeny 37
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KIIACC

dopma
JJIeKTPOHHbIE P
Ne peanmn3anumn
HaumenoBanuepasaeso KoiamuectBoua  (uud¢poBbie)
n/ BOCIIMTATEJIbH
B M TEMIIPOTPAMMBbI COB o0pa3oBaTe/ibHbIEpec
1| oro
CbI
yp NnoTeHuHaaa
TeMbI
Paznen 1.MexannuecKkuesiBJIeHUSA
MexaHHu4ecKkoe Bximouenue B ypox
UTI'POBBIX IIPOILIEC,
1.1 JIBUYKEHHUE U CIIOCOOBI €ro 10 P POHEAYP
JIJISL IO//IepKAHUS
OIInCaHusA MOTHUBaLIlUU
1.2 BsaumoyeiicTareTe 20 bubmuorexa [JOK 00yJaIOIIUXCS K
https://m.edsoo.ru/7f41a4 | MOTYICHHIO SHAHUH.
a6
Bocnuranue
bubnuotexa [HOK KPUTHIHOCTH
https://m.edsoo.ru/7f41a4 = mbimenus,
a6 HHTEpECa K
R YMCTBEHHOMY
1.3 = 3aKOHBICOXpaHEHHUS 10 Bub6mmorexa IIOK TPy, CTpEMIICHHE
https://m.edsoo.ru/7f41a4 | wcrmons3oBath
a6 MaTEMAaTH4YCCKUEC
T 3HAHUA B
MIOBCETHEBHOU
JKHU3HHU.
Hroro no paszneny 40
Paznen 2.MexaHuveckue KoJjieOaAaHUsI M BOJTHbBI
MexaHn4yecKueKoJIe0aHu Hcnonb3oBanue
2.1 ; 7 bubmmoteka [IOK BOCIIUTATENILHbIX
https://m.edsoo.ru/7f41a4 | BO3MOXKHOCTEH
a6 COZCPIKAaHUS TEMbI
- gepe3 mogoop
29 MexaHn4eCKHUEBOHBI. 8 bubmmorexa [IOK COOTBETCTBYIOIIIX
' 3ByK https://m.edsoo.ru/7f41a4 | 3anad ais pemieHus.
a6
Hroro no paszneny 15

Paspgen 3.2/1eKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJIe
H DJICKTPOMArHuTHBIC
BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6 2

Bocnuranue
KPUTUYHOCTH
MBIILICHUS,
HHTEpeca K
YMCTBEHHOMY
TpYyLy, CTpEMJICHUE
HCIIO0JIB30BaTh
MaTEMaTHYECKHAE
3HAHUS B
MMOBCETHEBHOM
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KHU3HH.

Wroronopaszneny 6
Paznen 4.CBeToBBICSIBJICHUS
41 3aKOHBIPACIIPOCTPAHEHHUS 6 Bocnuranue
: CBeTa TBOPYECKOH
CaMOCTOSATEIBHOCT
42 HHHSBI H 6 U C IIOMOIIBIO
ONTHYECKUCTIPUOOPBI
pHbOp bu6nmoreka [IOK Pa3TIHIHBIX
TBOPUYCCKUX
https://m.edsoo.ru/7f41a4 P
5 JIOMAaIlHuX pabdorT.
ab
bu6mmoteka [JOK BocIuranme
https://m.edsoo.ru/7f41a4 = kpuruaHOCTH
a6 MBIIJICHUA,
T HHTEpeca K
43 Paznoxenue 6emoro 3 Bu6moreka [JOK ychI;eHHOMy
CBCTA B CIICKTD https://m.edsoo.ru/7f41a4 | Tpyny, ctpemnenne
@ HCIIOJIL30BaTh
MaTEMAaTHYICCKHUEC
3HAHUSA B
MOBCEIHEBHOM
JKU3HU.
Utoro no pazneny 15
Pa3nea S.KBaHTOBbIEABJIEHUS
I/ICHyCKaHI/Ie u Hcnonb3oBanue
BOCIIMTATCIIbHBIX
5.1 MOTJIOIIEHUE CBETa 4 N
BO3MOXXHOCTEHU
aTOMOM COJepIKaHUs TEMBI
gepe3 mogoop
5.2 CrpoenueaTomMHorosiapa 6 Bu6mmorexa LIOK COOTBETCTBYIONIIX
https://m.edsoo.ru/7f41a4 | zapau jns peuenus.
a6 Bocmuranue
bubmmoteka LIOK KpHTHAHOCTH
MBIIJICHUA,
https://m.edsoo.ru/7f41a4
5 HHTEpeca K
& YMCTBEHHOMY
5.3  SlnepHblepeakiuu 7 brbmorexa [IOK TPYAY,
https://m.edsoo.ru/7f41a4 cTpemJieHue
a6 HCIIOJIB30BATh
MaTeMaTHUYICCKUEC
3HAHUSA B
MTOBCEIHEBHOM
KU3HU
Hroro no paszneny 17
Pa3nea 6.IloBTOpuTE/ILHO-0000IIAIOIINIEMOLY.Ib
6.1 [ToBTOpEeHue n 9 bubnmnoreka [JOK Henoxssosarine

BOCITMTATCJIbHBIX
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000011IeHIE COZIEPIKAHMS
Kypca ¢pusuku 3a 7-9
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BO3MOXXHOCTEH
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KanengapHo-temaTu4eckoe nNjiaHUpPOBaHUe

Ipuioxenue

7 KIIACC
Nen/m  Temaypoka KoaunyecTBouacoB HMata
Koppekruposka
ITo niany ITo pakrty
1 ®dusuka — HayKa o npupoje. ABieHus 1
MIPUPOJIBI
2 Ou3nyecKUEeBICHU 1
3 du3nyecKue BEIIMYUHBI U UX U3MEPCHHE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”
5 Mertobl HayuHOTO NO3HaHUS. OnucaHue 1
(Gu3nUecKUX SIBICHUH ¢ OMOLIBIO MOJETEH
VYpok-uccnenosanue "[IpoBepka runoTess:
6 JAIbHOCTH MOJETA HIapuKa, MyIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM Ooblle
BBICOTA ITycKa"
Crpoenue Bemectsa. OnBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1
BEleCTBa
8 JIBMKeHHEeUaCTHLIBEILICCTBA 1
VYpok-uccnenoBanue «OMnbITH IO
9 HAOJII0/IEHUIO TETJIOBOTO PaCIIUPEHUS 1
ra3oB»
10 ATrperaTHpIeCOCTOSTHUSBEIIECTBA 1
11 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI. 1




O6o6mienue no pazneny «llepBoHadanbHbIe
CBEIICHUS O CTPOCHHH BEICCTBA»

Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1

12 HEPABHOMEPHOE JIBIKCHUE

13 CxopocTb. EAMHUITBICKOPOCTH

14 Pacuer nnytu 1 BpeMeHU IBUKECHUSA

15 Wuepuus. Macca — Mepa HHEPTHOCTH Tell

16 [TnoTHOCTH BemecTBa. Pacuer maccel u
o0bema Tena 1o ero MmIOTHOCTU

17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTYU TBEPIOIO TEJIA»

18 Pemenue 3aga4q mo reme "IOTHOCTE
BelecTBa"

19 Curia Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctd. 3akoHl yka
JlaGopatopHas pabora «3yueHue

20 3aBHCHUMOCTH pacTsoKeHHs (nedopmariym)
MPYKUHBI OT TIPHIIOKCHHOW CHITBD»

21 [[IBnenueTsirorenns. Cuia TSKeCTH
CBs13b MEX1y CUJION TSKECTH U Maccou

22 tena. Bec Tena. Pemenue 3amad mo reme
"Cuna tsxectu"”

93 Cuiia TSDKeCTH Ha IPYTHX TUTaHeTaxX.
dusnyecKuexapaKTePUCTUKHUILIAHET

24 Wsmepenunecun. flunamometp

25 Becrena. HeBecomocTh

26 CrnoxeHue AByX CHJI, HAIIPABIECHHBIX MO




OJIHOM IIpsIMOM. PaBHOZEMCTBYIOIIAsCUIT

27

28

Penrenue 3amad mo reMe
"PaBHonelicTBytomas cui"

Cuna tpenus u e€ Buabl. TpeHue B ipupojae
U TEXHUKE

29

JlabopatopHas pabora «/3ydenue
3aBUCHMOCTHU CHUJIbI TPCHUS CKOJIBKCHUA OT
CHUIBI JIABJICHUS U XapaKTepa
COIPHKACAIOLIUXCS TIOBEPXHOCTEI»

30

31

32

33

Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUIIBI

Pemrenne 3agau mo remaM: «Bec Tenay,
«I"padrueckoe N300pakKeHUE CHIIY,
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

KonrtposnbHas pabora no remam:
«MexaHunueckoe IBHKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduyeckoe
u3o0pakeHue cun», «CHITbDY

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIUYEHUS J1aBICHUS

34

35

36

JlaBiaeHue raza. 3aBUCUMOCTbD JIaBJICHUS T'a3a
0T 00bEMa, TeMIiepaTypsl

Hepez[aqa JaBJICHHUA TBépI[BIMI/I TCJIaMU,
KHUAKOCTAMM U razaMu. 3axonllackamns
ﬂaBHeHI/Ie B XXUJKOCTH U Ia3€, BBI3BAHHOC
JEHCTBUEM CHUIIBI TSKECTH

37

Pemenwne 3agau o teme «JlaBinenue B
JKHJIKOCTH U rase. 3akoHllackaisy




38 Coo01maronmecscocy bl

39 [MuapaBnuueckuitnpecc

40 ManomeTpsl.
[TopurHeBOMKHUAKOCTHBIHHACOC

41 ATmochepa 3eMiIH U IPUIHUHBL e
CYIIIECTBOBAHHMS

42 BecBosnyxa. AtmochepHoenaBieHue

43 Nzmepenne armocdeproro ganenns. OmbIT
Toppuuennu

44 3aBUCHUMOCTh aTMOC(HEPHOTrO JaBICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

45 bapomerp-anepoun. AtmocdepHoe
JABJICHHUE Ha Pa3IMYHBIX BHICOTAX

46 Pemenue 3amau o reme " AtMochepHoe
nasieHue"

47 JleiicTBHE KUAKOCTH U Ta3a Ha
NOTPYKEHHOE B HUX TEJI0. ApXHMEI0BacHIa
JlaboparopHas pabota «Onpenenenue

48 BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEH Ha
TEJO, IOTPY>KEHHOE B JKUIKOCTHY
JlaGopaTopHas paboTa 1o Teme

49 «HccnenoBanne 3aBUCUMOCTH Beca Tela B
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb
YacTH Tela»

50 [TmaBanmeren
JlaGopatopHas pabota "KoHcTpynpoBanue

ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U

omnpezeneHue e€ rpy30noabEMHOCTH"




Pemenne 3aaa4d 110 TCMaM: «IlmaBanue

52 cynoB. Bo3nyxomnaBanuey, «/laBienne
TBEPABIX TEN, )KUJIKOCTEN U Ta30B»

53 KonTpomnpHas padora o Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEU U ra30B»

54 Mexanudeckaspadbora

55 MomHocTts. EnquHusIMonHoCTH

56 Vpok-uccienopanue "Pacuétr MOIIHOCTH,
pa3BUBaeMoi Ipu MoabEME 1o JecTHULE"

57 IIpocteie Mmexanu3Mmsbl. Peryar. PaBHoBecue
CHUJI Ha pblyare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlabopaTtopnast pabora «HcciaenoBanue
YCJIOBHI paBHOBECHSI pbIyara

59 Pemenue 3agad mo reMme «Y ciIoBUS
paBHOBECHSI pbIyara
Koadduiment moneznoro neicTBus

60 Mexanusma. Jlaboparopnas pabota
«M3mepenne KII/[ HaKIOHHOM MIIOCKOCTH»

61 Pemenne 3amau mo teme "Pabora,
MortHocTh, KIT/"

62 Mexannueckas sHeprus. Kunernueckas u
MOTEHITUATbHAS DHEPTHUS

63 3aKOHCOXPaHEHUAMEXAHUUECKOUIHEPT U
YPpOK-3KCIIEpUMEHT IO TEME

64 "DKCIEPUMEHTAIBHOE ONPEICTICHUE

U3MEHEHUS KUHETUYECKOU U
MOTEHLMAIBHON YHEPIUU IPU CKAThIBAHUU




Tejla 0 HAKJIOHHON IUIOCKOCTH"

KonTponbhas pabota no teme «Pabora u

65 1
MOIIHOCTb. DHEPTUSD)

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
TeMme "MexaHnuyeckoe IBUKeHUeE"
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

67 teMme "JlaBneHue TBEPABIX TN, KUAKOCTEN U 1
ra3zos"

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1mo 1
teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68



8 KVIACC

Ne ni/m Temaypoxka KosaunuyecTBoyacoB HMata
KoppexTuposka
ITo niany ITo pakrty
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEP K ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPOTO, KHUAKOTO U Ta3000pa3HOT0 1
COCTOSIHMI BEIEeCTBa
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYISPHO-
KMHETUYECKOU Teopuun
5) Kpucrannuueckue u amopgHubierena 1
6 CmauuBaHue ¥ KanWIISIPHOCTb. 1
[ToBepXHOCTHOE HATS)KEHUE
7 TemioBoepacIMpeHUE U CKATHE 1
3 Temnepatypa. CBsi3b TEMIIEPATYpPbI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1
BHYTPEHHEHN HEPrun
10 Buasitennonepenaun 1
VYpok-koHpepennus "[Ipaktuueckoe
11 HICIOJIL30BAaHME TEIUIOBBIX CBOMCTB BEIECTB 1
U MaTepHaJIoB B LEJSIX IHEprocoepexeHus "
12 KonuuecTBoTENNOTHI. 1

VY nenpHasTEII0EMKOCTD




13

YpaBHeHue TeroBoro 6ananca. TermiooOMeH
U TEIIOBOEC PABHOBECHUE

14

15

16

JlaboparopHnas pabota "Vccienoanue
SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUT
XOJIOIHOM U ropsiuei Boab!"

PacueT xonnuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO
A Harp€BaHusg T€Jjia U BbIACIIICMOI'O UM IIpHU
OXJIAXKACHNU

JIaGoparopHas pabora "Onpenenenne
paTop p p
yEJIbHOW TEIJIOEMKOCTH BeniecTra"

17

OHeprus TommBa. Y ieiabHasi TerjaoTa
CrOpaHus

18

19

[InaBneHue U OTBEpICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenpHasgTEIUIOTAIJIABIIEHUSA

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

20

[TapooOpa3zoBanue u KOHICHCAIIHSI.
Hcnapenne

21

Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTh TeMITepaTyphl KHIICHUS OT
aTMOC(EepHOTO JTaBJICHHS

22

23

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEILHON BIAKHOCTH
BO3ayXxa"

Pemienue 3a1au Ha onpeneneHne BIaXKHOCTH
BO3/lyXa




[TpuHIMTIBI PaOOTHI TETIOBBIX ABUTATENCH.

24 [TapoBas TypOuHa.
JlBUTaTeIbBHYTPEHHETOCTOPAHUS

o5 KII/I TerutoBoro nBurarens. TerioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEABI

26 3aK0H COXpaHEHUs U PEBPAILICHUS SHEPTHH B
TEIJIOBBIX ITPOIIeccax
[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME

27 "TennoBble IBICHUA.
N3MeHeHuearperaTHpIXCOCTOIHUMBEIecTBa"
KonTtponsHast padora o Teme "TemmoBbie

28 SIBIICHHUS.
N3MeHeHuearperaTHpIXCOCTOAHUMBEIIeCTBA"

29 DnekTpuzanus Ten. [[Ba posia d3MeKTpUIECKUX
3apsioB

30 VYpok-uccnenopanue "IneKTpusanus Teml
WHIYKIUEN U IPU CONTPUKOCHOBEHUHU"

31 B3anmoneiicTBre 3apsoKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuueckoe mose. HampspkeHHOCTh

32 AIEKTPUYECKOTO TIOJIS.
[TpuHIIUTICYTIEPIIO3UITUUAIICKTPHIECKUXTTONEH

33 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsaa. CTpoeHuearoma

34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3apsia

35 Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

INEKTPUUYECKUX 3apsI0B




36

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
CYIIECTBOBAHHUS.
M CTOYHNKHUANEKTPUUECKOTrOTOKA

37

38

39

JIefCTBUASIIEKTPUYECKOIOTOKA
VYpoxk-uccnenosanue "Jleiictere
3JICKTPUYECKOTO OISl HA POBOJHUKHU U
JIADTIEKTPUKH"

DJIEKTPUUYECKUN TOK B METaJljIaX, JKUIAKOCTIX
M raszax

40

41

DJeKTpuuecKas ernb U €€ COCTaBHbIC YacTH

Cuna toka. JlabopaTopHas pabota
"N3mepeHue u peryanpoBaHue CUibl TOKa"

42

DnexTpuueckoe HanpshkeHue. BonbTMerp.
JlaGopaTtophast pabota "U3mepenue u
pEryJINpOBaHUE HAIPSHKEHUA"

43

44

45

ConpoTHBIeHUE MPOBOAHUKA. Y JICIBHOE
COINPOTHUBIICHUE BEIIECTBA

JlaGopatopHas paboTa "3aBUCUMOCTb
JIEKTPUUECKOTO COMPOTUBIIEHUS POBOJAHUKA
OT €T0 JUTHHBI, TUTOIIAH TIOTIEPEIHOTO
cedyeHus u marepuana”

3aBUCUMOCTD CUJIbI TOKA OT HANPSHKEHUSL.
3akoH OMa aJig y4acTka 1enu

46

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCUMOCTH CHJTBI TOKA, HYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPa U
HaIpsKeHus Ha pe3ucrope”

47

ITocnenoBarenpHOE U napaajiciIbHOC




COCAMHCHUA ITPOBOAHHUKOB

48

49

50

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN NTpU
[I0CJIEI0BATEIbHOM COEJMHEHUH JIBYX
pe3uctopos"

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
JUTSL CUJIBI TOKA MPU HapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pewienue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSMHEHHUSI IPOBOTHUKOB

51

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon/lxxoynsa-Jlenna

52

53

JlaboparopHas pabota "Onpenenenue padboOThI
Y MOIIIHOCTH 3JIEKTPUIECKOTO TOKa"
DNeKTpUUecKHe e U MoTpeOuTenn
AIEKTPUUYECKOMN SHEPTUU B OBITY.
KopoTkoe3zambikanue

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnekTpuuecKue 3apsaabl. 3apsHKEHHBIE Tella U
UX B3aUMOJICHCTBHSL.
[1oCTOSHHBINAIEKTPUUECKUNUTOK"

55

KonTponbhas pabota no teme
"DneKkTpudecKue 3apsaabl. 3apsyKEHHBIE Tella U
UX B3aUMOJICHCTBUS.
[1oCTOSHHBINAIEKTPUUECKUNUTOK"

56

S7

ITocTosTHHBIEMArHUTHI, NXB3aNMOJICHCTBHE

VYpok-uccnenosanue "M3ydyenne nonei
HOCTOSIHHBIX MAarHuToB"




58

MarnautHoe 1oine. MarHuTHOE moJjie 3eMIIA 1
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie

59

60

61

62

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 TOKa MaruurHoe noiue
KaTYILIKH C TOKOM

[IprimMeHeHue JIeKTPOMArHUTOB B TEXHHKE.
JlaboparopHas paboTta "M3yuenue aericTBus
MarHuTHOTO TI0JIsI Ha MTPOBOJIHUK C TOKOM"

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
Jlaboparopuaspabota "KoHnctpyupoBanue u
U3YYCHUEPAOOTHIAICKTPOABUTATEIIS "

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu. [IpasunoJlenna

63

Dnektporereparop. CrocoOsl MoTydeHus
ANEKTPUIECKON SHEPTUH. DIEKTPOCTAHIINM HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

64

65

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"DNeKTpUuYECKne U MarHUTHHIE SIBIICHUS"

KonTpomnpHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

66

PesepsHslit ypok. Pabota ¢ TekcTamu 1o Teme
"TemoBble siBIEHUS"

67

68

PesepsHslit ypok. Pabota ¢ TekcTamu 1o Teme
"TIOCTOSIHHBIN 2IEKTPUYECKUNA TOK"

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"MarHuTHbI€ sIBICHUS"
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9 KJIACC

Ne Jara
Temaypoxka KosaunuyecTBoyacoB
n/n Koppekruposka
ITo niany IIo ¢gakrty
1 MexaHnuecKoeIBUKEHUE. 1
MarepuanbHasTOUKa
5 Cucrema orcuera. OTHOCUTENBHOCTh 1
MEXaHUUYECKOT'O JIBHKEHUS
3 PaBHOMEpHOETPAMOIMHEHHOEIBUKEHUE 1
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsis 1 MTHOBEHHAsl CKOPOCTh
5 [IpssMONMHENHOEPABHOYCKOPEHHOE IBUKECHUE. 1
Yckopenue
CxopocThb NPSIMOIMHENHOTO
6 pPaBHOYCKOpEHHOTo ABMKeHus. ['papuk 1
CKOPOCTH
JlaboparopHast pabota "Onpenenenue
7 YCKOpEHHUS TeJla IIPU PABHOYCKOPEHHOM 1
JBUKEHHUH 110 HAKJIIOHHOW IJIOCKOCTH"
8 CoOoauoe nanenue tein. OneiTel annnes 1
PaBHOMEpPHOE IBUIKEHUE O OKPYKHOCTH.
9 Ilepuon u yacrora oOpamenus. JInneitnas u 1
YTJI0BasICKOPOCTH
10 IlenTpOoCcTpeMUTENBHOEYCKOPEHNE 1
11 [IepBe1it 3akoH HeroToHa. Bexktop cuibl 1
12 Bropoii 3akoH HeroToHA. 1
PaBHozelicTByIOILIAsA cHila
13 Tpertnii 3akon Herotona. Cynepno3unuys Cui 1




Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

14 Hprorona

15 Cuia ynpyroctu. 3akoHl yka

16 Pemenue 3anay no teme «Cuia ynpyroctu»

17 Jlaboparopuas pabota «OnpeneneHue
KECTKOCTHU MPY>KUHBI»

18 Cuia TpeHus

19 Pemenue 3anay no teme «Cuma TpeHUS»

20 Jlaboparopuas pabota "Onpenenenue
Kod(puimeHTa TpeHUs CKOIbKCHUS"

21 Pemenue 3amau mo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpenus"

99 Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHUECBOOOTHOTOIIA/ICHUS
Ypok-koHpepeHmus "JBikeHne Tell BOKPYT

23 rpaBUTalinoOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuxu"

24 Pemenue 3amau mo teme "Cuita TSKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

o5 [IepBasg kocMHuueckas CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBECHE MaTeprabHON TOUKHU.

26 AGcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPJIOTO TENA € 3aKPEIVIEHHOW OCBIO
BpaIieHus

27 MowmenTcunsl. LlenTpTsixectu

28 Pemrenne 3agad mo reMe "MOMEHT CHIIEL.

Hentprsixectun"




[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

29 "MexaHnyecKoe IBUKEHUE.
BsaumopeiictBueren"
KonrponsHas pabora o teme

30 "MexaHN4ecKOe JBMKEHUE.
Bsaumopeiicreueren"
Nmnynbc Tena. Umnynsc cuiibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYNPYroeB3auMOJECHCTBHE

32 Pemenue 3agad nmo teme "3akoH COXpaHEHUS
uMmIyinbca'

33 VYpoxk-koHpepenuus "PeakTHBHOE ABIKEHHE
B MPUPOJIE U TEXHUKE"

34 MexannueckasipaboTa U MOILHOCTb

35 PaboTa cuibl TSXKeCTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHUS
Jlaboparopnast pabota «Ornpezenenue

36 paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJla [0 TOPU30HTAIBHON
MIOBEPXHOCTH»

37 Cas3b sHepruu u padotsl. [loTeHmanpHas
SHEprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUU

39 3aKOH COXpaHEeHHUs YJHEPTUU B MEXaHUKE

40 JlaGopatopHnas pabora «3yueHue 3akoHa
COXPaHEHMs SHEPTUN»

41 KonebarenbHoe 1BUKEHUE U €r0




XapPaKTCPUCTHKHU

3aryxatomue kojiebaHus. BeiHyk1eHHbIE

42
Konebanus. Pezonanc

43 MaremaTuuecKkuii U NpyKUHHBIMMAITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh NIEPHOJIA

44 KOJIEOaHUH OT JKECTKOCTH MPYKHHBI U MaCChI
rpy3a»

45 [IpeBpatieHne SHEPruK IpU MEXAaHUUECKUX
KoJ1e0aHusAX
Jlaboparopnas pabota «Onpenenexnue

46 4acTOTHI U NIeproia KojeOaHui mpyKUHHOTO
MasiTHUKa»
Jlaboparopuas pabora «IIpoBepka

47 HE3aBHUCHUMOCTH TIepHo/ia Konebanuii rpysa,
MOABEIIEHHOTO K HUTHU, OT MacChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA

48 MexaHu4deckux BoJH. [IpomoabHbIe 1
MOTIEPEUHBIEBOJTHBI

49 Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI
B TBEpAOM Teie. CellcMUYeCKUEBOIHBI"

50 3ByK. PacnipocTpaneHnue u OTpakeHHe 3ByKa

51 VYpok-uccnenosanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUHUPE30HAHC

53 Ypok-koHpepeHnius "YIbpTpa3zByK U
nHOPa3BYK B IPUPOJE U TEXHHUKE"

54 [ToaroroBka K KOHTPOJILHOM paboTe MO TEME




"3aKOHBI COXPaHEHHUS.
MexaHnuecknekojie0auus U BOJIHbI"

KonTponbHas padbota mo Teme "3aKoHbI

55 coxpaHeHus. MexaHn4ecKUeKoIeOaH s 1
BOJIHBI"

56 DneKTpOMarHUTHOEMOJIE.
DNeKTPOMarHUTHBIEBOJIHBI

57 CBoOHCTBadIEKTPOMArHUTHBIXBOJIH
VYpoxk-koupepenuus "Llkana

58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H"
VYpok-uccnenosanue "M3yyeHue cCBONCTB

59 ANEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MoOmIbHOTO TenedoHa"

60 Pemrenue 3amau Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DneKTpoMarHuTHasi IPUpo/Ia CBETa.
CxopocTts cBeTa. BonHoBBIECBOICTBacBETa
Hcrounnku ceera. [IpsaMonuneitHoe

62 pacrnpocTpaHeHue cBeta. 3aTMeHusCoJTHIa |
JlyHsl
3aKkoH oTpakeHus cBeTa. 3epkana. Pemenne

63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKEHUS
cBeTa

64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS
cBeTa

65 [TonHOE BHYTpEHHEE OTpaKEHHE CBETA.

Hcnonb30BaHne MOJHOTO BHYTPEHHETO




OTpaXXCHUA B OIITUYCCKUX CBETOBOAAX

JlaGopaTopHas pabora "VccienoBanue
3aBHCUMOCTH YTJIa MPEJIOMIICHHUS CBETOBOTO

06 Jy4ya OT yIJla NaJieH!s Ha IpaHule "BO3yX-
crexno""
VYpok-koupepennus "Vicronp3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 JInn3bl. OnTHyecKasCUIIaaIuH3bl

69 [TocTpoennen3o0pakeHui B TMH3AX
Jlaboparopuas pabota "Onpenenenue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI
cobuparomeii TUH3bI1"

71 VYpok-koHpepenuus "OnTuueckre TMH30BbIE
npudops"

72 I'na3 xak ontuueckas cucrema. 3peHue

73 VYpoxk-koHpepenuus "edexrs! 3penus. Kak
COXPAHUTH 3peHue"
Paznoxxenue 6enoro csera B cuektp. ONbIThI

74 Herorona. CnokeHne ClieKTpajJbHbIX IBETOB.
Jucnepcusiceera
JlabopaTtopHas padota "OMBITHI 11O

75 Pa3oKeHUIo OEsIoro CBeTa B CIEKTP U
BOCHPHUATHIO LIBETA IPEIMETOB MPH UX
Ha0JI0/IEHUH Yepe3 I[BETOBbIE PUILTPHI"
VYpok-npakTukyM "BonHOBBIE CBOMCTBA

76 CBeTa: qucrepcus, MHTephepeHIus u

mudpakus"




OmnbiThl Pesepdopaa u nimanerapuas Moaelns

77
aToMa

78 [Tocrynatel bopa. Monens atoma bopa

79 Hcnyckanue u MorjoeHne cBeTa aTOMOM.
KBantsl. JInHedaThieCIEKTPhI

80 Ypok-nipaktukym "HalroieHne CrieKTpoB
ucIyckanus'"

81 PanmoakTuBHOCTE U €EBUIIBI

82 Crpoenue aToMHOT0 siipa. HykinonHas
MOJIETh

83 PagnoaktuBHbIenpeBpanienns. M3otombl

84 Pemenue 3anay no teme: "PaanoakTuBHbBIE
IIpeBpalicHus "

85 [Teproanonypacmaa

86 VYpoxk-koHpepenuus "PagroakTHBHbIE
U3JIy4EHUs B IPUPOJIE, MEAULIMHE, TEXHUKE"

87 SnepHble peakiy. 3aKOHbI COXPAaHEHUS
3apsJ0BOIO U MacCOBOTO YHCET

88 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b MacChl
Y DHEPTUU

89 Pemenue 3ampau no reme "Anepueie peakuun"

90 Peakuuu cunTe3a U 1eneHus siep.
Uctrounnku sueprun CosiHIa U 3BE3]T
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleicTBYS paguOAKTUBHBIX U31y4YEeHUN Ha
JKVBBIE OPraHU3MBbI"

92 [TonroroBka K KOHTPOJIBHOU pPabOTE MO TeMe




"DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHICBOJHBI.
KBaunroBriesaBienus"

KonrponsHas pabora o teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMArHUTHBICBOJHBI.
KBanToBrIesiBIcHUSA"

94 [ToBTOpenue, o6o0menue. JJaboparopasie
paboTsI 1o Kypcy "B3zanmopeiictBue Ten"
[ToBTOpenue, o6o0meHue. Pemenue

95 pPacyeTHBIX U KaYECTBEHHBIX 3a71a4 110 TEME
"TemoBbie nporecch”

[ToBTOpenue, o6o0meHue. Pemenue

96 pacueTHBIX U KaYeCTBEHHBIX 33]1a4 110 TeMe
"KIIJI TerioBbIX aBUTaTeiaci”

[ToBTOpenue, 06o61eHue. Peenue

97 pacUeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe
"KILJI anexkrpoycTaHOBOK"

98 [ToBTOpenue, o600meHue. JlaboparopHsie
paboTel o Kypcy "CBeToBbIe sIBICHUS"

99 [ToBTOpenue, 0606meHue. Pabora ¢ Tekctamu
110 TeMe "3aKOHBI COXpaHEHMsI B MEXaHUKe"

100 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu
o Teme "Konebanus 1 BOIHEI"

101 [ToBTOpenue, o600menne. Pabora ¢ Tekcramu
1o Teme "CBETOBBIC SIBIICHHS"

102 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu

no teme "KBaHToBas u siaepHas Gpusuka'




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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