MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
HNCTOIICKASA OCHOBHAS OBHIEOBPA3OBATEJIBHAS HIIKOJIA

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «®@usuka» s 7-9 kiaccon

Pabouast mporpamMma yueOHoro mpenaMera «@duszuka» 00sA3aTeNbHON NMpeaMeTHoU o0sacTh «Dusnkay SIBISCTCS
YacThl0 OCHOBHOH 0Opa3oBaTeNbHOM MporpamMMmbl ocHOBHOTO obmiero oopazopanus (OOII OOO) MBOY Hcrorickoii
OOIlll, pa3zpaborana B coorBercTBrH ¢ MyHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHoll pabouell mporpaMMBbl MO
¢usnke u peanuzyercs 3 roga ¢ 7 mo 9 knacc.

Pabouast mporpamma paszpaboraHa yuuTeneM (U3MKW IIKOJBI ¢ HCMoib3oBaHHeM «KoHCTpykTopa paboumx
nporpamMm» caiita «EauHoe comepkanue o0Iiero oo0pa3oBaHus» B COOTBETCTBHU ¢ [lonokeHreM o pabouux mporpaMmax
W OIpeAeNnseT OpraHu3alui0 00pa3oBaTENbHOM NEATENFHOCTH YYUTENs B MIKoie To npenMmery «®Dusnka». Pabouas
IporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE DJIEMEHTHI:

-[IOSICHUTEIbHYIO 3AIIUCKY;

-11eIM U3y4deHus yueOHoro npeamera «Pusnkay;

-coziepkanne yueOHoro npeamera «Duznkay;

-IJIAaHUPYEMBIC PE3YJIbTAThI (J'II/IT-IHOCTHI)IG, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4YecKoe IIaHupoBaHue, chopMUpOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIIUTAHHS U BO3MOXKHOCTBIO
ucrnons3oanus DOP/LIOP.

PaGouwas mporpamma obcyxaena Ha 3acemannu LIMO yuuteneil mpeqMeToB TYMaHHTAPHOTO [UKIIA, MPHHSTA
pemenueM mnenarormdeckoro coera (mpotokon Nel ot 30.08.2023r.), yrBepxkaena mnpukazom mo MBOY Hcronckoit
OOI Ne38 ot 30.08.2023r. B kauectBe wactu conepxkanus OOIT OOO.

Ha ocHoBe mamHOif mporpamMMmbl yuutenem paspabateBaercss KTII B coorBerctBum ¢ IlomoxkeHueM o
KaJIeHJapHO-TEMaTUYeCKOM IUIaHUPOBAaHMM II0 Y4eOHOMYy Impeamery, Kypcy, moamymto. KTII paccmarpuBaercs Ha
3acemannu [IIMO u cornacyercs ¢ 3amectuteneM o Y BP.

Beinucka
U3 OCHOBHOI1 00pa30BaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHuMA

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «®u3uka
AJIs odyyarommxcs 7 - 9 kiaccon
(0a30BbIil ypPOBEHD)

CPOK peaju3aunum 3 roaa

NHNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUSl COCTABJICHA Ha OCHOBE IOJIOXKEHHH U
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBl, IPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yuéroM (heaepanbHOI padoueil nporpammsl BocnuTaHus ¥ KoHuenuuu npenopaBaHus yueOHOTo
npeaMera «Du3nka.

ConepxaHue mporpaMMbel 1O (U3KMKe HalpaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
00y4YaroLIMXCsl U OpPraHU3aLuIo U3Y4eHHs (PU3MKU Ha JESITEIbHOCTHON OCHOBE. B mporpaMme 1o (u3nke y4uTBhIBAIOTCS
BO3MOKHOCTH YyueOHOro mnpenmera B peanmsauud TpeboBaHuii ®I'OC OOO K IUIaHUPYEMBIM JHYHOCTHBIM H
MeTanpeaMETHBIM pe3yJibTaTaM O0Oy4YeHHs, a TAKKE MEXIPEIMETHBIEC CBA3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB
Ha YpPOBHE OCHOBHOT'O O0IIET0 00pa30BaHHMAL.

[IporpaMma o ¢u3uKe ycTaHABIMBAET pacrnpeneneHne yaeOHOro Marepuana o rogam odydenus (o Kiaccam),
MpeularacT MNPUMEPHYI0 IIOCIEAOBATEIEHOCTh HM3YyUEHHs] TEM, OCHOBAHHYIO HA JIOTMKE pa3BUTUSA IPEIMETHOIO
coJiepaHus U y4&Te BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcsl.



[IporpamMma no ¢u3uKe pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKOH IMOMOIIM YYUTENIO B CO3JaHUM paboueid
MPOrpaMMBbl IO YIeOHOMY TpeIMeTy.

®dusnka ABISIETCS CUCTEMOOOPa3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, TOCKOIBKY (pr3nyeckue
3aKOHBI JISKAT B OCHOBE MPOIECCOB W SIBICHHM, M3y4aeMbIX XHMHEH, OWonmoruedd, acTpoHOMHEH M (QU3HUECKOH
reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, NpPEAOCTaBisieT Haubolee sICHbIe 0O0pa3ibl
MPUMEHEHHS HayYHOTO METO/a MO3HaHUS, TO €CTh crioco0a MOTyYeHHUs JOCTOBEPHBIX 3HAHUK O MUPE.

OnHa U3 TTaBHBIX 33734 QU3MUECKOro 00pa3oBaHus B CTPYKType o0miero oOpa3oBaHus COCTOUT B ()OPMHUPOBAHUH
€CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe y 00yJaroIiXcsl.

Uzyuenne ¢u3ukn Ha 0a30BOM ypOBHE MpeAroiaraeT OBIQJCHHE CIEAYIOUIMMUA KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIINMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTE!

® Hay4YHOOOBSCHSTHIBICHHUS,
® OICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;
® HMHTEPIPETHPOBATH JaHHBIC M MCIOIb30BATh HAYYHBIE JOKA3aTEIbCTBA ISl OITYUEHHsI BEIBOJIOB.

Henyn n3ydyenus: GU3UKK Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs ompeseneHbl B KOoHIENIUU npernonaBaHust
yuebHoro npeamera «®Pusnka» B 00pa3oBaTeIbHBIX opranu3anusx Poccutickoit denepaiiu, peaan3yonuX OCHOBHBIC
o0111e00pa3oBaTebHbIe IPOrpaMMbl, YTBEPKIASHHOH pemiennem Komternn MunuctepcTBa npocBenieHus Poccuiickoi
®enepannu (mporokon ot 3 gekadpst 2019 r. Ne [TK-4BH).

Heanuzyyenusipu3nku:

e MpHOOpeTeHHEe HMHTEpeca W CTPEMIJICHUS OOYYaIOMIMXCS K HaydHOMY HW3y4YCHHIO TPUPOJBI, pa3BUTHE HX
WHTEIUIEKTYAIBHBIX U TBOPYECKUX CITIOCOOHOCTEH;

® pa3BUTHE NPENCTABICHUH O HAYYHOM METOJe MO3HaHUS U (POPMHUPOBAHUE HCCIIENOBATENLCKOTO OTHOMIEHHS K
OKPYKAOIINM SIBIICHUSIM;

e (QopMupoBaHHE HAyYHOrO MHPOBO33PEHHS KaK pe3yibTaTa W3YYeHHS OCHOB CTPOCHHSI MaTepuH U
(dyHIaMEeHTaIbHBIX 32aKOHOB (DU3UKY;

e (QopMupoBaHHE MPEACTABICHHNH O PONU (U3NKA ISl PA3BUTHS JIPYTUX ECTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHH;

® pa3BUTHE TIPEICTABICHUH O BO3SMOXHBIX chepax Oyayieid MpodecCHOHAILHOW AEITEIbHOCTH, CBS3aHHOH ¢
(hM3HKOH, MOATOTOBKA K AAbHENUIIIEMY O0yUIEHHIO B 3TOM HAIPaBIICHHUH.

JlocTmkeHue TUX IeIed mporpaMMel 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS 00ECIICUNBACTCS

peIIeHueM CIeyIOMnX 3a1a4.
® MPHOOpETEHHE 3HAHWIA O JMCKPETHOM CTPOCHHH BEIIECTBAa, O MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPHUYCCKHX,
MarHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;
® MPUOOpETEHHE YMEHHI ONMUCHIBATH U OOBSACHSITH (U3NUECKIE SIBJICHUS C UCTIOIIL30BAHUEM ITOTyYCHHBIX 3HAHUIA,
® OCBOCHHE METOJIOB pEIICHHS IPOCTEHINNX pPAacYETHBIX 3aJad C HCIONb30BaHUEM (QU3MUECKUX MOJIeNeH,
TBOPYECKUX W MPAKTHKO-OPHEHTUPOBAHHBIX 3a/a4;
e pa3BUTHE YMEHHWH HAONIOAaTh TPHPOTHBIC SBICHHWS ¥ BBINONHATH OIBITH, Ja0OpaTOpHbIE pabOTHI U
JKCIIEpUMEHTAIIbHBIE NCCIIEIOBAHUS C HCIIOIB30BaHNEM N3MEPHUTENBHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HHpOpMaIeH HHU3HMIECKOro COACPKaHM, BKIIt0Uass HHPOPMAITHIO O COBPEMEHHBIX
TOCTHKEHUSAX (PU3UKH, aHAIH3 U KPUTHIECKOE OIIEHWBaHNE HH(OPMAIINH;
® 3HAaKOMCTBO cO cdepamu MPO(ecCHOHATHHON eSITeTbHOCTH, CBA3AHHBIMH C ()M3UKOH, M COBPEMEHHBIMH
TEXHOIIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NIECKON HAYKH.

Ha uzyuenue ¢usnku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro oOpazoBaHus 0TBoAUTCS 238 4acoB: B 7
Kitacce — 68 dJacoB (2 waca B Hemenio), B 8 kiacce — 68 dacoB (2 gaca B Hemeno), B 9 kmacce — 102 gaca (3 Jaca B
HEJIEITIO).

[Ipemraraemslii B mporpamme 1o (pu3MKe mepedeHs J1abopaTOPHBIX pabOT U OMBITOB HOCUT PEKOMEHIATENbHEIN XapakTep,
YYUTEeNb JeNlaeT BBIOOp MPOBEAEHHUS JIA0OPATOPHBIX PadOT M OMBITOB C YYETOM WHIAMBUAYAIBHBIX OCOOSHHOCTEH
00y4arommxcs, CIIICKa SKCIIEPUMEHTAIBHBIX 3aIJaHUH, TTPeylaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa
o (pusmke.

COAEPKAHHUE YYEBHOI'O IIPEJIMETA

7 KJIIACC

Pazpnen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:KAIOLIEro MUpa.

®dusuka — Hayka O Impupoje. SBneHus mpuponsl. PUNYECKHE SBICHUA: MEXaHMUYECKHE, TEIJIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckne BenuuuHbl. M3mepenue dusznyeckux BennuuH. Pusmueckue npubdopsl. IlorpemHocts u3MepeHui.
MexayHapoaHasi cHCTEMa €AWHHIL.

Kak ¢usuka m gpyrue ecrecTBeHHbIE HAayKH HM3Y4alOT HPUPONYy. EcTecTBeHHO-HAay4yHBIH METOJ| MO3HAHMS:
HaOJI0/IeHNE, TIOCTAHOBKA HAYYHOT'O BONPOCA, BBIABIKEHUE THIIOTE3, SKCIEPUMEHT 10 NMPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaeMoro apieHus. OnucaHneU3NUECKUXIBICHUH ¢ ITOMOILBIOMOIENIEH.



Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBEIE, SIEKTPUIECKIE, MAaTHUTHBIC, CBETOBBIC SIBIICHHSL.
2. ®duznyeckue MpuOOPHI U MPOLEAYpa NPSMBIX U3MEPEHHH aHATIOTOBBIM M UG POBBIM IPUOOPOM.
Jlabopamopusiepabomul u onvimol.

Omnpenenennie NeHbl JeEHNS MIKAJIbl K3MEPUTENBLHOTO pHOOopa.

N3mepennepaccTosHUM.

Nsmepenne 00bEMa KUIKOCTH U TBEPIOTO TENA.

OnpenenenriepazMepOBMaIBIXTEN.

W3mepenue TemnepaTypbl Ipy IOMOIIH JKUIKOCTHOTO TEPMOMETpA U JaTUMKA TeMIIepaTyphl.

. IlpoBenenue ucciaenoBaHus MO MPOBEPKE T'MIIOTE3BI: AATBHOCTh MOJNETA IIapUKa, MYIIEHHOI'0 TOPU30HTAIBHO,

TeM OoJibllle, YeM OOJIbIle BBICOTA ITyCKa.

Paznen 2. [lepBonayanbHble CBeleHAs 0 CTPOEHUM BellecTBa.

CtpoeHue BeniecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, TOKa3bIBAIOIIM € JUCKPETHOE CTPOECHHUE BEIECTBA.

JBmwxenue yactui BemecTBa. CBS3b CKOPOCTH ABM)KEHHUS YAcTHIl C TeMmmepaTypoil. bpoyHoBckoe nBHKEHHeE,
mddysus. BzanmoselicTBIEe YaCcTHII BEIIECTBA: IPUTSDKEHNE U OTTAJIKWBaHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPBIX (KPUCTAIIIMYECKUX) Tel. B3aumMocBsa3b
MEX/Ty CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSAX M MX aTOMHO-MOJIEKYIISIPHBIM cTpoeHueM. OcobeHHoCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaGmonenneOpoyHOBCKOTOIBUKEHHSL.
2. HaOmonenueauddysuu.
3. HaGmonenue sBneHn#, OOBICHIIONMXCS TPUTSHKEHUEM WM OTTAJIKHMBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopuviepabomot u onvimel.

1. Omenka quamerpa aToMa METOZOM PSJIOB (C UCIONb30BaHUeM (Gororpaduii).
2. OnbIThI 110 HAOJIIOICHHUIO TEIIOBOI'0 PACIIUPEHUS I'a30B.
3. OmbITHI 10 O0HAPYKEHUIO JISHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUSI.

Pa3znen 3. /IBukeHue U B3anMojeiicTBUeE Tell.

Mexanndeckoe nBmKeHne. PaBHOMepHOEe M HepaBHOMepHoe nBrkeHHe. Ckopoctb. CpenmHss CKOPOCTh IIPH
HEpaBHOMEPHOM JBMKEHUHU. Pacuér myTu v BpeMeHU JBIKEHUSI.

SBnenve mHepIuHu. 3aKOH WHEpUWHU. B3anMosneiicTBHe Ten Kak NMPUYMHA W3MEHEHHsS] CKOPOCTH JBWIKEHHS TEl.
Macca kak Mepa nHepTHOCTH Tena. [ImoTHOoCTh BemecTBa. CBSA3b MIIOTHOCTH C KOJTMYECTBOM MOJIEKYN B eIWHUIE 00bEMa
BEIIIECTBA.

Cuna xak xapakTepuCTHKa B3auMojeiicTBus ten. Cuna ynpyroctu u 3akoH ['yka. Mi3MepeHne CHIBI ¢ TIOMOIIBIO
IuHaMoMmerpa. SIBieHue TATOoTeHHs W cuia Tspkectd. Cuila TSDKECTH Ha Jpyrux muiaHerax. Bec Tema. HeBecomocTs.
CrnoxeHne CwJl, HAPaBIEHHBIX IO ONHOW TpsMoil. PaBHomeiicTBytomas cwin. Cuna TpeHHA. TpeHHe CKOJBKEHUS H
TpeHHe NoKos. TpeHue B MpUpo/ie U TEXHUKE.

Hemoncmpayuu.
HaGmoienneMexaHnaecKoroJBUKCHUSITENA.
M3MepeHneckopoCTUNPSIMOIUHENHOT OIBUKEHHUSL.
HabmonenviessBeHUSITHEPITHT.
Hab6mronenne n3MeHeHUsT CKOPOCTH TIPH B3aUMOICHCTBHH TEI.
CpaBHEHHE Macc IO B3aUMOJCUCTBHIO Tel.
CnoxxeHue cuil, HapaBJIE€HHBIX IO OAHON IPSIMOM.
Jlabopamopuviepabomul u onvimol.
1. Ompenenenre CKOPOCTH PAaBHOMEPHOTO IBUKEHUS (IIapHKa B )KUKOCTH, MOAEIH 3JEKTPUIECKOr0 aBTOMOOUIIS U
TaK jajee).
2. Omnpenenenne cpegHER CKOPOCTH CKOIBKEHHUS OpyCKa WIIH ITaprKa 10 HAKIIOHHOHN TUTOCKOCTH.
3. OnpeneneHUENIIOTHOCTUTBEPOTOTENA.
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (AedhopMalin) NPy UHBI OT TIPUI0KEHHONW CHITHI.
5. OnbITE, AEMOHCTPHPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJBKEHHWsS OT Beca Telna W Xapakrepa
COIPHUKACAIOIINXCSI TIOBEPXHOCTEH.

Pazpnen 4. laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHBINICEHUS W YBEIWYEHUs NaBieHus. [laBieHue raza. 3aBUCUMOCThH IaBJIEHUS ra3a OT
o0bpéma, Temmeparypel. llepemaua naBieHuss TBEPABIMH TeNaMH, JKUAKOCTAMA MW Ta3amu. 3akoH [lackas.
[IHeBMaTHUecKHe MalIMHBL. 3aBUCHUMOCTb JABJCHUS JKHJIKOCTH OT [IIyOuWHBL ['HapocTaTHuecKui mapaliokc.
Coobmaronmecs: cocyabl. ['napaBinyeckue MeXaHU3MBI.

Atmocdepa 3emin u atmocdepHoe naBieHue. [IpuumHBI cyniecTBOBaHUS BO3AYIIHOW 000s0ukd 3emiu. OmnbIT
Toppuuenu. M3mepenne atmocdepHOro naBieHUs. 3aBUCUMOCTb aTMOC(EPHOTO NAaBJIICHHUS OT BBICOTHI HaJl YPOBHEM
Mopst. [Ipubops! 11 u3mepenns atMochepHOro AaBICHHUS.

HelicTBre XHMIKOCTH M Tra3a Ha TMOrpyK€HHOE B HHUX Teno. BriTankuBaromas (apxumenoBa) cHila. 3aKOH
Apxumena. [InaBanueren. BosnyxoruiaBanue.

ogakrwdE

ocouhrwdE



Jemoncmpayuu.
3aBHUCHUMOCTH JABJICHUS Ta3a OT TEMIIEPaTypPHL.
Ilepenaua maBiieHUs )KUAKOCTBIO U Ta30M.
Coo0lmiaronmecsicocyasl.
I'mppaBnuueckuiinpecc.
[IposiBnenuneneiicTBusiaTMOC ) epHOT0JABIICHUSI.
3aBUCHMOCTH BBITAJIKMBAOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTH TEJIa U INIOTHOCTH YKHUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIICH CUJIBI BECY BHITECHEHHOMN KUIKOCTH.
VYcnoBue miiaBaHMs TEJ: IUIABAHWE WIM MOTPY>KEHUE TE B 3aBUCMMOCTH OT COOTHOILIEHUS IUIOTHOCTEN Tela U
JKUIKOCTH.
Jlabopamopnusiepabomel u onvimol.
1. HccnenoBaHue 3aBUCMOCTH Beca Tela B BOJE OT 00bEMa MOrpykEHHOM B JKUKOCTh YaCTH Tela.
2. OnpenerneHrUe BRITAIKMBAIOIIEH CUJIBI, ICHCTBYIOIICH HA TEJO, OTPYKEHHOE B HKHUJIKOCTb.,
3. TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, ICHCTBYIONICH Ha TENO B )KUKOCTH, OT MAacChl Teja.
4. OmupIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTH BBHITAJIKUBAIONICH CHIIBI, JEHCTBYIOIEH Ha TEMO B JKUIKOCTH, OT
00bEMa MOrpyKEHHOM B KUAKOCTh YACTH TEJNA U OT TUIOTHOCTH YKHUIKOCTH.
5. KoHcTpynpoBanue apeoMeTpa Wiy KOHCTPYHPOBAHKE JIOAKU U ONpeesieHrne e€ rpy30moabEMHOCTH.

Paznen 5. PaboTa u MoHoCTH. JDHeprus.

Mexannueckasi pabora. MOIIHOCTb.

[IpocThie MeXaHU3MEBI: phIuar, OJIOK, HAKIOHHAS TIOCKOCTh. [IpaBuio paBHOBecus perdara. [IpuMeHeHue mpaBuia
paBHOBecus phiyara k 0J0ky. «3omoroe npasuioy» Mexanuku. KI1J] mpocTeix MexaHu3MoOB. [IpocThie MeXaHU3MBI B ObITY
U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckass u noreHiuaibHas sHeprus. [IpeBpaiiieHre o1HOrO BUAa MEXaHUYECKOU
SHEPTUHU B IPYTroi. 3aKOHCOXPaHEHUSIHEPTUN B MEXaHHKE.

Hemoncmpayuu.

1. TIpuMepBITPOCTEIXMEXaHU3MOB.,

Jlabopamopuviepabomot u onvimel.

1. Ompenenenrie pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUH TEJIa 110 TOPH3OHTAIEHON TOBEPXHOCTH.
2. HccnenoBanueycinoBuiipaBHOBECHSIpbIYAra.

3. Hszmepenne KITJ] HaKITOHHOMIIIOCKOCTH.

4. VIzyueHue 3aKoHA COXpaHEHUS MEXaHUIECKON DHEPTHH.

CONoGaR~LNE
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Pazpgen 6. TenJioBble siBJICHHS.

OCHOBHBIE TTOIIOKEHUS MOJIEKYISIPHO--KHHETHYECKON TEOpHH CTPOEHHS BellecTBa. Macca M pa3Mepbl aTOMOB U
MoJeKy. OTBITHL, TOATBEPKTAOIIIE OCHOBHBIE TTOJIOKEHHS MONEKYISIPHO-KHHETHIECKOH TEOpHH.

Mogenn TBEPAOro, XHUAKOTO W Tra3000pa3HOr0 COCTOSHWHN BemecTBa. Kpucramimdeckue W aMop(HBIE Tenma.
OOBbsicHEeHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TENl Ha OCHOBE MOJOKEHWU MOJEKYISIPHO--KHHETUIECKOW TEOPHH.
CwmaunBaHMe 1 KanWUISIPHBIE SIBIICHUS. T eIToBoe pacIipeHne 1 CKaTHe.

Temmnepatypa. CBA3b TEMITEPATYypPhl CO CKOPOCTHIO TEIUIOBOTO JBIKEHHS YacTull. BHyTpenHsist sHeprus. CriocoOs
M3MEHEHHs] BHYTpEHHEW JHEepPruu: Terulonepenada M COBepIlIeHHe padoThl. Buabl Temmonepenayu: TEITOMPOBOIHOCTD,
KOHBEKITUS, U3ITyIEHHE.

KommaectBo Temnmorel. YaenpHasl TEMIOEMKOCTh BemecTBa. 1erIooOMEeH M TEIUIOBOE paBHOBECHE. Y paBHEHHE
TeroBoro OanmaHca. [lmaBmeHwWe W OTBepAEBaHHWE KPUCTAIUIMYECKUX BEIIECTB. YJIENbHAS TEIUIOTA IUIABJICHUS.
[lapooOpasoBanne u koHaeHcanus. Vcmapenme. KureHwe. YpenbHas Temiora mapooOpa3oBaHUS. 3aBHUCHMOCTD
TeMITepaTypbl KUTICHHS OT aTMOC(EepHOT0 JaBICHUSI.

BnaxxHocts Bo3myxa.

OHeprusi TOIIKUBA. Y IeibHas TEIIOTa CTOPAHMUSL.

[punammner paboter TeruoBeix naBurateneit KIIJ[ TemmoBoro pBuratens. TerioBeie ABUTaTENd W 3alluTa
OKPYIKaIOIIEeH Cpesibl.
3aKOH COXpPaHEHHUsI U NMPEBPAILECHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

JHemoncmpayuu.
Ha0uroienne0p oyHOBCKOT O/IBHIKEHHU L.
Hab6monernenuddysumn.
HaGimroienvie siBneHniA cMaurBaHUsI U KATWIDISIPHBIX SBICHUH.
HabnronenuereniaoBoropacumpeHusTed.
W3meHeHne naBieHns ra3a mpu H3MEHEHUH 00bEMa U HarpEBaHUU WITH OXJIAXKICHUH.
[IpaBunanzMepeHusITEMIEPATYPHI.
Bunprrennonepenauu.
OxJ1akAeHN e PUCOBEPLICHUUPAOOTHI.
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9. HarpeBaHwue mpu COBEPIIICHUU paOOTHI BHEIIHUMU CHUIIAMHU.
10.CpaBHEHHUETEILIOEMKOCTEHPA3TUYHBIXBEIIECTB.
11.HabnroneHueKuneHusl.
12 .HabnroseHne mocTOSTHCTBA TEMIICPATYPBI ITPH IJIABJICHUY.
13.MoenuTenoBbIX IBUTATEIEN.
Jlabopamopusiepabomul u onvimol.
OnBITHI 110 0OHAPYKEHUIO JISHCTBUS CHUJI MOJICKYJIIPHOTO TIPUTSKCHHMSL.
OMBITHI IO BRIPAIIMBAHUIO KPUCTAJIOB OBAPEHHOM COIHM WK caxapa.
OnBITHI 110 HAOJTIOICHHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KHUJIKOCTEH U TBEPABIX TEIl.
Omnpenenenne AaBIeHUs BO3yXa B OaJUIOHE IITIPUTIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero 00bEMa M HarpEeBaHUS UJIH OXJIAXKICHUS.
[IpoBepka THIIOTE3BI JIMHCHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPHUYECKOW TPYOKE OT
TEMITIEPATYPEL.
7. HaGmonenue n3MeHeHusl BHyTpEHHEH SHEPTHHU Tena B pe3yiibTaTe Teronepeaayn 1 padoThl BHEIIHUX CHIT.
8. Hccnenopanue siBJICHUS TEIIOOOMEHA MPU CMEIMBAHUK XOJIOAHOM U rOpsiueii BOJIbI.
9. OmpeneneHre KONMMYECTBA TEIUIOTHI, MOJXYYEHHOTO BOJIOW TpPU TEIOOOMEHE C HAarpeTbiM METaUTHYecKHM
LIUJIAHIPOM.
10.0OmnpeneneHueyaenTbHONTEIIIOEMKOCTHBEIIECTBA.
11.HccnenoBanuerpoliieccancrnapeHusi.
12.0mnpeneneHneoTHOCUTENbHONBIAXKHOCTHBO3AYXA.
13.0OmnpeneneHue yaenbHON TEMIIOTHI TIABICHUS JIbJIA.

Pa3zaen 7. DjekTpuyeckue 1 MArHUTHbIE SIBJIEHUS.

Onextpusamus Ten. J[Ba poma SIeKTpUYecKHX 3apsaoB. B3anmMmopelcTBue 3apspKeHHBIX Ten. 3akoH Kymona
(SaBI/ICI/IMOCTB CHJIBI B3aHMO}IeI>’ICTBI/I$I 3aPSXKCHHBIX TET OT BEJIMYUHEL 3apsAJ10B U PACCTOAHUA MEXKIAY TeJ'IaMI/I).

OnekTpudeckoe moiie. Hampsok€HHOCTh AJIEKTPUYECKOTO TOJs. [IpHHITUI CYNEpIIoO3uIINy 3JISKTPUIECKIX ITOJeH
(Ha KaYECTBEHHOM ypPOBHE).

Hocurenn snexrpuuecknx 3apaaoB. DIeMEHTapHBIA 3nekTpudeckuil 3apan. Ctpoenune atoma. [IpoBomHuku u
TUDIIEKTPUKH. 3aKOH COXPaHEHHS dJIEKTPUIECKOTO 3aps/ia.

ONEKTPUIECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS IJICKTPUUECKOTO TOKA. MICTOUHMKH MOCTOSHHOTO ToKa. JlefcTBus
3EKTPUYECKOro TOKa (TETIOBOE, XHMHYECKOE, MAaTHUTHOE). DIEKTPUYECKHI TOK B )KHIKOCTSIX U ra3ax.

Onextpudeckas 1enb. Cwmia Toka. DieKTpudeckoe HampspkeHue. COnpoTHBIICHHE IPOBOMHUKA. Y IEITHHOE
CONMpOTHBJIEHNE BemecTBa. 3akoH Owma mig ydacTka 1end. llocmenoBarenpHOE HW  MapayjieNbHOE COEOMHEHHE
MIPOBOIHUKOB.

Pabora m MomrHOCTH 3JeKTpuueckoro Toka. 3akoH JDkoyms—JleHma. DiekTpudeckuwe Iend W MOTPeOnTETH
3NEKTpUYEcKoil sHepruu B ObITy. KopoTkoe 3ambIkaHue.

[locrostaable MarHUTHL. B3anMonmeiicTBre OCTOSHHBIX MarHUTOB. MarHuTHoOe mojie. MarHuTHOE Toiie 3eMITd |
ero 3HaueHWe id km3HM Ha 3emie. OmbIT Opcrega. MarHUTHOE IONie DJIEKTPUYECKOro Toka. llpuMeHenwme
JJEKTPOMArHUTOB B TexHHUKe. [lelficTBe MarHMTHOTO TOJSl Ha MPOBOAHHUK C TOKOM. ODIJIEKTPOIBUTATENH MOCTOSHHOTO
ToKa. Vcrionp30BaHuE 3J€KTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onwiter @apanes. SIBnenne snekTpoMarHuTHON wHayknwmw. llpaBmmo Jlenma. Omexrporeneparop. CrocoOs!
MTONTyYeHHSI SJIEKTPUIECKON IHEPTUN. DINEKTPOCTAHIINH HAa BO3OOHOBIISIEMBIX NCTOYHUKAX YHEPTUU.

Hemoncmpayuu.
OneKTpU3alusITeN.
JIBa pona 3IIeKTpUYecKrX 3apsAoB U B3aUMOJIEHCTBHE 3apsHKEHHBIX Tell.
VYceTpolicTBO U AEHCTBUERIEKTPOCKOIIA.
DNeKTpOoCTaTHIECKASIH Ty KIIHSL.
3aKOHCOXPaHEHUMIIICKTPHIECKUX3APSIOB.
[IpoBOAHWKH ¥ AUAIEKTPHUKH.
MonennpoBaHHe CHIIOBBIX JIMHHUH AIEKTPHUIECKOTO OIS
M CcTOYHHKNTIOCTOSTHHOT OTOKA.
. JleHCTBUARIEKTPHYECKOT OTOKA.
10 DNEKTPUUECKUITOK B 5KUAKOCTH.
11.T"a30BHriipa3psi.
12 . VI3mepeHnecHIIbITOKaaMIIepPMETPOM.
13./3mMepeHnesneKTpUYeCKOrOHAIPSKEHUSBOIIETMETPOM.
14 PeocTat 1 Mara3MHCOIPOTUBIICHU.
15.B3auMo/1eiiCTBHEIOCTOSHHBIXMArHUTOB.
16.MopenupoBaHuEe HEBO3MOXKHOCTH pa3JIefICHHs OIFOCOB MAaTHUTA.
17 . MopenupoBaHUE MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MarHUTOB.
18.0nbITOpcrena.
19.MarHuTHOEIONIETOKA. DJNEKTPOMATHHUT.
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20./leiicTBME MAarHUTHOTO MOJISI HA TIPOBOIHUK C TOKOM.
21.2neKTpOoIBUTaTENBIIOCTOSIHHOTOTOKA.
22 VccrnenoBaHUEs BICHUSAIEKTPOMArHU THOMUH YKL H.
23.0nbiTei®apaest.
24.3aBUCHMOCTb HaIPaBJICHUS HHAYKIIOHHOTO TOKa OT YCIOBHH €ro BOSHUKHOBEHHSI.
25.D1eKTpOreHepaTopoCTOIHHOTOTOKA.
Jlabopamopusiepabomul u onvimol.
OmnbITHI 1O HAOIOACHHIO 3JIEKTPU3ALUH Tell HHIYKUUEH U PH COMTPUKOCHOBEHUU.
UccnenoBanue neiicTBUS 3JEKTPUYECKOTO MOJsl HA IPOBOIHUKH M AUIIEKTPHUKH.
COopka u mpoBepka padOTHI NEKTPHUECKOH HENH MOCTOSHHOTO TOKA.
WzMmepeHue u peryaupoBaHue CUITBI TOKA.
H3MepeHue u peryanpoBaHUEHAIPSAKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETrO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOpa U HANIPSHKEHUS
Ha pe3UCTOpE.
7. OHBITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTL JJICKTPUYCCKOI'O CONPOTUBJIICHUA IMIPOBOAHHMKA OT €ro IJIWHBI,
TUTOIIA/IM TIONIEPEYHOr0 CEYCHUS K MaTepHara.
8. TIpoBepka mpaBuia CIIOXKEHUS HATIPSKEHUH TIPH TTOCTIeIOBATEIEHOM COSTMHEHUH JIBYX PE3NCTOPOB.
9. ITlpoBepka mpaBuIIa JJIsl CUIIBI TOKA MIPU MAPAJUIETFEHOM COSTMHEHUH PE3UCTOPOB.
10.OmnpeneneHue paboThI AIEKTPUIECKOTO TOKA, UIYIIET0 Yepe3 Pe3HCTOp.
11.0Onpenenenrie MOITHOCTH JEKTPUIECKOTO TOKA, BBIAETIAEMON Ha PE3UCTOPE.
12 ViccnenoBaHue 3aBUCMMOCTH CHJTBI TOKA, MIYIIEr0 Yepe3 JaMIIOUKy, OT HAIPSHKSHMS Ha HEM.
13.0Onpenenenue KI1/1 HarpeBarens.
14.MccnemoBaHye MarHUTHOI'O B3aUMOAEHCTBHUS ITOCTOSHHBIX MATHUTOB.
15.I/I3yquHe MAar"auTHOI'O ITOJIA IMOCTOAHHBIX MarHuTOB IIPU UX OG’[)CJII/IH@HI/H/I " pa3JCiICHNUN.
16.Mccnenopanue qeiCTBUS 3JIEKTPUUESCKOrO TOKA Ha MArHUTHYIO CTPEJIKY.
17.0HBITBI, AEMOHCTPHUPYIOINE 3aBUCUMOCTE CHJIbI BSaHMOHeﬁCTBHH KaTylIK1M C TOKOM W MarHuTa OT CHJIbI TOKa U
HaIrpaBJICHW TOKa B KaTYIIKE.
18.M3yuenne nefcTBUS MAarHUTHOTO TIOJISL HA POBOJTHUK C TOKOM.
19.KoHcTpyHpOBaHUE M U3yUYeHUE PaOOThI DJIEKTPOABUIATEIIS.
20.M3mepenne KITJI a1ekTpoaBUIraTenbHONyCTaHOBKH.
21.0nBITHI 1O HCCIECAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM WMHIYKIWHU: HCCICIOBAaHWE W3MEHEHWH 3HAYeHHSI |
HAaIpaBJIeHUs UHIYKIIMOHHOTO TOKA.

ogakrwdE
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Paszpnen 8. Mexannueckue siBJICHUSI.

Mexannueckoe paBwkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH MEXAHUYECKOTO
IBIDKCHUS. PaBHOMepHOE mpsMoNWHEHHOe B KeHWe. HepaBHOMepHOE MpsSMONMHEHHOE IBIWKeHHE. CpemHsas |
MI'HOBEHHAs1 CKOPOCTh TeNa IIPHU HEPABHOMEPHOM JBIKCHHUU.

Yckopenne. PaBHOyckopeHHOe TIpsiMONHERHOe ABikeHne. CBobomHoe nagenne. OnbiTel [ anmmes.

PaBHOMepHOE nBMXKEeHHE O OKpyKHOCTH. Ilepmonm m wacrtora obOpamenus. JluHeliHas W yriioBas CKOpPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHUE.

ITepsriit 3akoH HetotoHa. Bropoii 3akoH Hetotona. Tperuii 3akoH Herotona. [IpuHnumn cynepno3suuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: CUIa TPEHHsI CKOJBXEHUS, CUIa TPEHUS MOKOsl, APYTUE BUIIbI
TPEHHUSL.

Cunia TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOTHOrO majaeHus. JBHKEeHuE IJIaHET BOKPYT
Connua. IlepBast kocMuueckasi ckopocTb. HeBecoOMOCTh U mieperpys3kH.

PaBHOBecue MaTeprallbHOM TOYKH. AOCONIOTHO TBEpHOE Teno. PapHOBecre TBEPIOTO Tena ¢ 3aKpErIEHHON OChIO
BpaileHus. MoMeHT cuitbl. LleHTp TsbxecTu.

Nmnynsc tena. U3meHnenne nMiynsca. MIMmmysibe crutbl. 3aKOH COXpaHEHMs HMITyJIbca. PeakTHBHOE ABH>KEHUE.

Mexannueckass pabota ¥ MoIIHOCTb. PaboTra cui TsbkecTd, ympyroctd, TpeHus. CBs3b SHepruu M pabOoThI
[loTreHunanbHast HEPTUs Tena, MOAHSATOrO HajJ MOBEPXHOCTHIO 3eMiu. [loTeHuuanbHasi 3HEPIrys CXKATOH MPYKUHBI
Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOH SHEPTUHU. 3aKOHCOXPaHEHUSIMEXaHNYECKOMIHEPTUH.

Hemoncmpayuu.
Habnronenne MexaHMYeCKOro JBMXKEHHS Tella OTHOCUTEIBHO Pa3HbIX Tl OTCUETa.
CpaBHeHMe yTell 1 TPAeKTOPUNA JBM)KEHUS OJJHOTO M TOT'O K€ Tela OTHOCUTENBHO Pa3HBIX TEN OTCUETA.
N3mepenne ckopocTH U yCKOPEHUS IPSIMOJIMHEITHOTO IBUKEHNUS.
HccnenoBannenpu3HakoBpaBHOYCKOPEHHOT OIBH)KEHU .
Habnronenue aBuKeHus Tena mo OKpyKHOCTH.
Habnronenne mexaHMYecKUX SIBICHHN, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM H
YCKOPEHHOM JIBUKEHUH OTHOCUTENBHO KaOHHETa (PU3HKH.
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7. 3aBUCHMOCTBH YCKOPEHHS Tea OT MacChl Tela U ACHCTBYIOLIEH Ha HErO CUIIBI.
8. HalGmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUU TEL.
9. M3meHeHue Beca Teja MPU yCKOPEHHOM JABHYKEHUH.
10.Ilepenaya uMmynbca Npy B3aUMOJCHCTBUH TeJI.
11.TIpeobpa3oBaHusl SHEPTUU MIPU B3AUMOACHCTBHHU Ted.
12.Coxpanennie UMIyJIbca IPH HEYIPYTOM B3aUMOICHCTBHH.
13.Coxpanennie UMITyJIbca MPH a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14 HabnroneHnepeakTHBHOTOJIBUK CHUSL.
15.Coxpanenne MexaHHUECKON SHEPTUHN MPH CBOOOAHOM MaJCHUH.
16.Coxpanenne MexaHHUECKOM SHEPTUHU P JBMWKESHUHU TeNa Mo/ ISHCTBUEM IIPY>KUHBI.
Jlabopamopnusiepabomel u onvimol.
KonctpynpoBanue Tpakrta 11 pa3roHa U JajibHENHIIero paBHOMEPHOTO IBUKEHUS IapUKa WIH TETEKKH.
Omnpenenenne cpeHeil CKOPOCTH CKONBXEHUsT OpycKa WK JBMKEHUS IAPUKa 0 HAKIIOHHOH MJIOCKOCTH.
Onpeznenenyie yCKOpeHUs Tea MpU paBHOYCKOPEHHOM JBHMKEHUH 110 HAKJIIOHHOM IITOCKOCTH.
HccnenoBanne 3aBUCUMOCTH MTYyTH OT BPEMEHH TP PaBHOYCKOPEHHOM JIBMYKEHHH Oe3 Ha4aIbHOW CKOPOCTH.
[IpoBepka rUmoTe3sl: €ClI MPH PABHOYCKOPEHHOM JIB)KEHHH 0€3 HadaJIbHOH CKOPOCTH IYTH OTHOCSTCS KaK psijl
HEYETHBIX YKCENl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OIMHAKOBBI.
6. HccienoBaHue 3aBUCIMOCTH CHIJIBI TPEHUS CKOJILKEHUS OT CHIIBI HOPMAaJIbHOTO JIaBIICHHUSI.
7. OmpenenennexodHUIUEHTATPEHUSCKOIBKECHHS.
8. OmpeneneHneXECTKOCTHIIPYKUHEL.
9. Ompenenenne paboThI CHUIIBI TPEHUS IPH PABHOMEPHOM JIBI)KEHHH Tela MO TOPU30HTAIBHON TTOBEPXHOCTH.
10.Onpenenenre pabOThl CHIIbI YIPYTOCTH IMPH MOABEME Ipy3a ¢ UCIOIH30BAHUEM HEIOABMIKHOTO M ITOJIBUIKHOIO
OJIOKOB.
11.M3y4enne3akoHacOXpaHECHUSIIHEPTH .
Paznen 9. Mexannueckne KojieOaHUS ¥ BOJIHBI.
KoneGatensnoe apmkenue. OCHOBHBIE XapaKTePUCTUKHM  KONeOaHWI: TMEpHoNd, YacToTa, AaMIUTUTYAA.
MaTtemaTryeckuii ¥ IpyKUHHBIA MasTHUKH. [[peBparienne sHepruu npu KojaedaTelbHOM JBUKEHUU.
3aryxatomue koneOanus. BeiHyxneHnble konebanus. Pesonanc. Mexanndeckue BoHBL. CBOWCTBA MEXaHHUECKUX
BosH. IIpomonsHeie u monepedHbie BOMHBL. J[JIFHAa BOMHBI M CKOPOCTH €€ pachpocTpaHEeHUs. MexaHWdYecKre BOIHEI B
TBEPJIOM TeJle, CEUCMUYECKHE BOJTHBI.
3ByK. ' poMKOCTH 3ByKa 1 BbIcOTa ToHA. OTpaskeHHe 3ByKa. MH(GPa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Hab6monenne xonmebaHuit Te O ASHCTBIUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habmronerne konmebanuii rpy3a Ha HUTH U Ha TIPY)KHHE.
HaGumoienrie BEIHYKIEHHBIX KONEOAHUH 1 pE30HAHCA.
PacripocTpanenme mpoAoIbHBIX U TOMEPEYHBIX BOJIH (Ha MOJIENH).
HaGumroienrie 3aBICUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKHIpEe30HaHC.
Jlabopamopuviepabomot u onvimel.
Onpexnenenrie 9acCTOTH M MIEPHOAA KOIeOaHUI MaTeMaTHIECKOT0 MasTHUKA.
Onpeznenenrie 4aCTOTH M EpHOAa KoineOaHuil MPYKUHHOTO MasTHHKA.
HccnenoBanne 3aBUCHMOCTH TIEproOAa KoieOaHUH MOABEIIEHHOTO K HUTH TPy3a OT IJIMHBI HATH.
HccnenoBanne 3aBUCHMOCTH TIEpHOAa KoieOaHUH MPYKWHHOTO MasiTHAKA OT MacChI Tpy3a.
[IpoBepka HE3aBUCHMOCTH ITepHO/Ia KOIEOaHHI TPy3a, TOIBEIISHHOT0 K HUTH, OT MaccChl rpy3a.
OnBITH, EMOHCTPUPYIONINE 3aBUCUMOCTh Tepuona KoieOaHW! TPYKHMHHOTO MasTHHKAa OT MAacChl Tpy3a H
JKECTKOCTH IPY>KUHBL.
7. V3aMepeHneycKopeHnsICBOOOHOT ONaACHUSI.
Pazpgen 10. DnekTpoMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHbIE BOJIHBI.
DJNEeKTpOMAarHUTHOE TIoNie. JJIEKTpOMarHUTHbIe BONHBL. CBOWCTBa 3NEKTPOMAarHUTHBIX BomH. Illkama
ANIEKTPOMAarHUTHBIX BOJH. VCIIONb30BaHUE AJIEKTPOMAarHUTHBIX BOITH JJIsSi COTOBOM CBSI3H.
OnexTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBadNeKTPOMAarHUTHBIXBOJH.
2. BomHOBBIECBOWCTBACBETA.
Jlabopamopuviepabomul u onvimol.
1. U3yueHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO TeneoHa.
Paznen 11. CBeTroBbIe siBJICHHS.
JIyueBas monens cera. Mctounuku csera. [Ipsmonnneiinoe pacnpocTpaneHue cBeta. 3atMenust ConHua u JIyHBI.
Otpaxxenue cBera. [110ckoe 3epkano. 3aKOH OTPaKEHUsI CBETA.
[Ipenomnenune cBera. 3akoH mpenomiieHus cBera. llonmHoe BHyTpeHHee OTpaxkeHHe cBera. lcmonb3oBaHue
MOJTHOTO BHYTPEHHEr0 OTPa’KEHHUS B ONITHUECKHUX CBETOBOJIAX.
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Jlunza. Xox aydeit B mua3e. Onrtryeckas cuctema (oroanmnapaTa, MUKpOCKOIIA U Teyeckona. ['a3 kak onTuyeckas

cucreMa. ban3opykocTs U JalbHO30PKOCTb.
Pasnoxenue 6enoro cera B criektp. OnbiTel HetoTona. CriojkeHre crieKTpaibHbBIX IIBETOB. Jucnepcusicaera.
Hemoncmpayuu.
IIpssMoNIMHENHOEPACIIPOCTPAHEHUECBETA.
OTpakeHuecBera.
[Nony4enue n3o0pakeHNH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenuecsera.
OnTHYeCKUICBETOBOI.
Xon nydeid B coOMparolei JInH3e.
Xopn nydel B pacCEeHBalOLIEH JIMH3E.
[Nony4enune n3o0pakeHN C TOMOIIBIO JIMH3.
. IlpuHumn neiictBus QoToanmnapara, MUKPOCKOIA U TEIECKOA.
10.Monenbriasa.
11.Pa3noxeHue O€Ioro cBeTa B CIIEKTP.
12.TTony4yenue Genmoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopnusiepadomeul u onvimol.
HccnenoBanne 3aBUCHMOCTH yTJIa OTPasKEHHUS CBETOBOTO JIy4a OT yria IMaJIeHHs.
N3ydenune xapakTepuCTHK H300payKEHHS IpeIMETa B IIIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHHS CBETOBOTO JIyya OT yIJia MaJeHusl Ha TPAHHUIIE «BO3LYX—CTEKIION.
[onyueHune U300paKeHUN C IOMOIIBIO COOMPAIOIICH JTHH3BL
Omnpenenenne GOKYCHOTO PACCTOSTHUSI H OTITUYECKON CHITBI COOMPAFOIICH JINH3BL
OnBITHI 11O Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.
OMBITEI IO BOCIIPUATHIO IBETA MPEAMETOB ITPHU UX Ha6JIIOJleHI/IPI YEepe3 IBETOBLIC (bI/IJ'II)TpI)I.
Paznea 12. KBantoBbie ABJICHHA.
OmnbiTel Pesepdopna u 1uiaHerapHast Mozaenb aroma. Moxenb atoma bopa. Vcnyckanue u TMOTIIONICHUE CBETa
atoMoM. KBaHThl. JIMHEHUYaThIE CIIEKTPHI.

PamnoakruBHOCTB. Alb(a-, Oera- 1 ramma-usiaydeHnus. CTpoeHre aToMHOro siipa. HykiioHHast MOJiellb aTOMHOTO
siapa. M3otonbl. PaaroaktuBHbIe NpeBpalieHusd. [lepuos nomypacnaga aTOMHBIX siAep.

SAnepHble peakiuy. 3aKOHBI COXPaHEHUs 3apsiI0BOTO U MAacCcOBOIO 4YuMcel. DHEPrusl CBA3M aTOMHBIX sifep. CBA3b
Macchl M 3Hepruu. Peakunu cuntesa u aenenus saep. Vicrounuku sneprun ComnHua u 3B€371.

Snepnas sHepreruka. JledcTBUS paJMOaKTUBHBIX U3IYYEHUN HaA )KUBbIE OPTaHU3MBbI.
Hemoncmpayuu.
CrieKTpBIn3IydeHHs U IOTTIOIEHH S,
CHeKTphIPa3 TNIHBIXTa30B.
CrekTpBogopoaa.
Hab6mronenne TpekoB B kamepe Bunbscona.
PaboracuérankarnoHN3NPYIOMMXU3TYIEHAN.
Perucrpanus nzmydeHust IpUpOAHBIX MUHEPAIOB U IPOAYKTOB.
Jlabopamopuviepabomot u onvimel.
1. HabGnropeHue CIIONIHBIX M IMHEHYATBIX CIIEKTPOB U3JIydEeHUSI.
2. HccnenoBaHue TPEKOB: H3MEPEHHE YHEPTHH YACTUIIBI IO TOPMO3HOMY Iy TH (110 hoTorpa Pusim).
3. H3mepenmnepaamnoakTHBHOTOoHa.

IHoBTOpPUTEILHO-0000111AK0 NI MOYJIb.

[ToBTOpHTENEHO--0000MAOIMIA MOAYIh MpeJHa3HA4YEeH [UIS CHCTEMATH3aluid W O0O0OIIeHWs IpPeAMETHOTO
COZIEP’KaHUS U OIbITA AEITEIBHOCTH, IPHOOPETEHHOr0 MPU M3Y4YEHHH BCEro Kypca (DM3MKH, a TaKXkKe AT MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY 10 (hH3HKe TSl 00 yJaroIXcsl, BEIOPAaBIINX ATOT YIEOHBIN MPEAMET.

[Ipy n3yueHnn AaHHOTO MOAYJS PEATM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI AEATEIBHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaercsl AOCTHKEHUE NMPEIAMETHBIX M METAalpeIMETHBIX IUIaHUPYEMBIX PE3YJIbTaTOB 00ydeHus, GpopMupyercs
€CTECTBEHHOHAYYHASATPAMOTHOCTh: OCBOECHHE HAy4YHBIX METOJOB WCCIEIOBAHMA SIBICHUA NPUPOIBI W TEXHUKH,
OBJIaJICHHE YMEHHUSAMHU OOBACHATH (pr3nyecKue sIBICHUs, MPUMEHSS MOJMy4YCHHbIE 3HAHMS, PellaTh 3a/1a4d, B TOM YHCIe
Ka4yeCTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpuHIMIHANBEHO NESITENbHOCTHBIA XapakTep AAHHOTO pasziena peajusyercs 3a CU4€T TOro, 4ro oOyvarommecs
BBITOJIHSAIOT 3aaHKS, B KOTOPBIX UM IIPEAJIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHWUH pacrmo3HaBaTb W HAYYHO OOBSCHATH (DU3WYECKHE SIBICHHUS B OKPYKaromleH
MIPUPOZE U MTOBCEIHEBHOM JKU3HHU;

WCIOJIB30BaTh HAy4YHBIE METOJABI MCCIIEAOBaHMS (PU3NYECKUX SBJICHUUM, B TOM 4YHCJE AJS MPOBEPKH THIIOTE3 U
MOJTY4EHHs TEOPETUUECKUX BBIBO/IOB;

OOBSCHATH HaydHBIE OCHOBBI HanOojee BaXKHBIX IOCTHKEHUH COBPEMEHHBIX TEXHOJOTHMH, HApUMEp, MPaKTUYECKOTro
WCTIOJIB30BAHMS PA3IMYHBIX MCTOYHMKOB DHEPIMM Ha OCHOBE 3aKOHA INPEBpAILEHHUS W COXPAHEHHUS BCEX H3BECTHBIX
BHJIOB HEPTHH.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Uzyuenne Qu3nku Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsl HANpaBIEHO Ha JOCTIKEHHE JMYHOCTHBIX,
MeTanpeAMETHBIX U MPeIMETHBIX 00pa30BaTelbHbBIX PE3yIbTaTOB.

B pesynpraTe um3yueHus (U3MKM Ha YpOBHE OCHOBHOIO oO0mIero obpa3oBaHus y oOydwaromierocsi OymyT
cOpMHUPOBAHBI CIEAYIONINE INYHOCTHBIE PE3YIbTAThl B YACTHU
1) naTpHOTHYECKOTOBOCTIMTAHMS:
- IPOSIBJICHHE MHTEPeca K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (PU3NUECKON HAYKH;
- IGHHOCTHOE OTHOIICHHE K JOCTHYKEHUSIM POCCUHCKUX YUEHBIX --(DHU3HKOB;
2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIUTAHUS:
- TOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B 06CY>KI[€HI/II/I O6IHCCTBCHHO3H3‘-II/IMI)IXI/I 3THYECCKHUX HpO6J'IeM, CBs3aHHBIX C
MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN (PU3NKH;
- OCO3HAaHUEC BAXKHOCTHU MOPAJIbHO--2TUYCCKUX NNPUHIHUIIOB B ACATCIbHOCTU y’-léHOFO;
3) 3cTeTHYeCKOTOBOCITMTAHUSA:
- BOCIPHSTHE DCTETHYECKUX KadeCcTB (QHU3MUECKOH HAayKH: e€ TapMOHHYHOrO MOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH,
4) HeHHOCTUHAYYHOTONO3HAHMS :
- OCO3HAHUE IIEHHOCTU (PU3MUYECKOH HAYKH KaK MOIHOTO MHCTPYMEHTA MO3HAHHS MHUPA, OCHOBBI Pa3BHTHUS TEXHOIOTHHA,
Ba)KHENIIEH COCTaBIIAOLIEH KyJIbTYPBI;
- pa3BUTHE HAy4YHOI JII0003HATEILHOCTH, HHTEpPECa K UCCIIEA0BATENbCKOM IS TeIbHOCTH;
5) hpopmupoBaHus KyJbTYpbI 310POBbSI H YMOIHOHATBLHOTO 0J1ATOMOIYHSI:
- OCO3HAaHWE IEHHOCTH 0e30MacHOro o0pa3a JKM3HM B COBPEMEHHOM TEXHOJOIHMYECKOM MHUPE, Ba)KHOCTH MPAaBUI
0e30MacHOr0 MOBEACHUSI HAa TPAHCIOPTE, HA JIOpOraX, ¢ 3JIEKTPHYECKHM W TEIJIOBBIM OOOPYIOBAaHHEM B JIOMAIIHUX
YCIIOBUSX;
- ¢(OpMHPOBAHHOCTH HaBBIKA pe(IICKCHH, IPU3HAHKUE CBOETO TPaBa Ha OIMIMOKY M TAKOTro JKe IpaBa y JIpyroro 4enoBeKa;
6) TPy/10BOrOBOCIIUTAHUSI:
- aKTUBHOE y4yacTHE B PEIIEHUU IPAKTHUECKUX 3ajad (B paMKax CEeMbH, 00pa30BaTEIbHON OpraHMU3alluM, TOPoAa, Kpas)
TEXHOJIOTHYECKON M COIMAIbHON HAIPaBICHHOCTH, TPEOYIOMNX B TOM YHCIIC U (U3NIECKUX 3HAHUH;
- HHTEpEC K NPAaKTHUECKOMY M3y4eHUI0 npodeccuil, CBA3aHHBIX ¢ GU3HUKOI;
7) IKOJIOrM4eCKOrOBOCTIUTAHHUS:
- OpHUEHTalLUs Ha IPUMEHEHUE PU3HMUECKUX 3HAHUN UL PelleHHs 3a7ad B 00JacTH OKPYKAIOLIEH cpelbl, INTaHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX IOCICACTBUN IJIsl OKPY>KaloIeil cpelbl;
- OCO3HAHHME II100aTBHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM U ITyTel UX PeleHHUs;
8) apanTauum K U3MEHSIOLMMCS YCJIO0OBUSIM COLUATBHOM M NPUPOIHOI cpelbl:
- NOTPeOHOCTh BO B3aMMOJECHCTBUU IIPU BBIIOIHEHHM MCCIEAOBAaHMM M IPOEKTOB (U3UYECKOH HAIPaBICHHOCTH,
OTKPBITOCTb OIIBITY U 3HAHUAM APYTHUX;
- IIOBBIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTU Yepe3 MPAKTHUECKYIO AeSTEIbHOCTE;
- IOTPeOHOCTH B (JOPMUPOBAHUN HOBBIX 3HAHWH, B TOM 4uCIie (OPMYIUPOBATH UIEH, IIOHITUS, TUIIOTE3BI O (PU3NUECKUX
00BbEeKTax U SIBJICHUSIX;
- OCO3HaHHE AePUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00NIACTH (PH3UKH;
- IJJTAHUPOBAHUE CBOET'0 PAa3BUTHUS B IPUOOPETECHUN HOBBIX (PU3MUECKUX 3HAHUIA;
- CTpeMJICHHE AaHaJM3UpPOBaTh W BBIABIATH B3aMMOCBA3M MPUPOABI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIE C
HCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;
- OLICHKA CBOMX JAEHCTBUH C y4ETOM BIHSHUS HAa OKPY)KAIOLIYIO CPEy, BO3SMOXKHBIX I100aJIbHBIX OCIIEACTBHUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUs MporpaMMsel 1o (U3MKE Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHHs y 00ydaromierocs
OynyT chopMHpOBaHBI MeTampeIMeTHbIe pPe3yJbTAThl, BKIIOYAIOLINE I03HABATEIbHBIE YHHUBEpCAIbHBIE ydeOHBIC
JeUCTBHSI, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIEC YUeOHbIE JEHCTBHSI, PErYIITUBHBIE YHUBEPCAIbHbIE YUeOHbIE JeHCTBHSL.

Ilo3HaBaTe/ibHbIE YHHBEpPcAIbHbIE YUeOHbIE e CTBUS

ba3oBble JJornueckne aeHcTBHA:
® BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIEC PU3HAKU OOBEKTOB (SIBIICHUH);
® YCTaHaBJIMBAThH CYNIECTBEHHBIN MIPU3HAK KIaccU(UKAIMK, OCHOBAHUS JJIs1 000OIIEHUS M CPAaBHEHHUS,
® BBUIBIATH 3aKOHOMEPHOCTH W TMPOTUBOPEUUST B paccMaTphBaeMbIX (aKTaX, HJaHHBIX W HAOIOJEHHSIX,
OTHOCSIINXCS K (DU3UYECKUM SIBICHUSIM;



® BBHIIBJIATH MPUYUHHO--CICACTBEHHBIC CBSA3H MPU U3yUYECHUU (U3NIESCKUX SBICHUN U MPOLECCOB, JENATh BEIBOJIBI C
WCIIONb30BAHMEM JICAYKTUBHBIX W WHJIYKTUBHBIX YMO3aKIIOYCHHH, BBIJBUTATh THIIOTE3BI O B3aMMOCBS3IX
(hM3HYECKIX BEIUYUH;
® CaMOCTOSITEILHO BBIOMPATH CIIOCO0 pelieHus y4eOHOM (U3NYEecKOoi 3a/1auu (CpaBHEHUE HECKOJIBKHX BapHAHTOB
pelieHus1, BBIOOp Hanbosee MOIXOASINEr0 C YIETOM CAMOCTOSTEILHO BBIICTICHHBIX KPUTEPHECB).
baszoBblenccaenoBaTeJbCKHEACHCTBHS
® CIOJNB30BATh BOMPOCHI KaK UCCIICAOBATEILCKAN HHCTPYMEHT ITO3HAHUS;
® TIPOBOJUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (DU3WYECKUM SKCIICPUMEHT,
HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NICCKOTO SIBICHUS;
® OLCHHMBATL HAa HNPUMCEHHMOCTL U JOCTOBEPHOCTH I/IH(bOpMaHI/IIO, IMMOJTYUYCHHYIO B XOJ€ HCCIICAOBAHUA WA
JKCIIEPUMEHTA;
® CaMOCTOSATENIBHO (HOPMYJIUPOBaTH 00OOIICHUS W BBIBOJABI MO pe3y/bTaTaM IPOBEAEHHOIO HAOJIOJICHHMS, OIBITA,
HCCIICJIOBAHUS;
® TIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIICe pa3BUTHE (U3MUYSCKUX TMPOIECCOB, a TaKXKe BBIIBUraTh
MMPEAIIOI0KECHHUA 06 HX PAa3BUTHUHU B HOBBIX YCJIOBUAX W KOHTCKCTAX.
PaboTa ¢ nunopmanueii:
® TMPUMCHATH Pa3JIMYHBIC MCTOAbI, HHCTPYMCHTBLI U 3aIlIPOChI IIPU IMOHUCKE U 0T6ope I/IH(l)OpMaHI/H/I WJIN JAaHHBIX C
y4ETOM TIPEUIOKCHHOM yueOHOH (QU3NYECKOl 3a1auu;
® aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATh HMHGOPMALMIO pPa3IUYHBIX BHJIOB U (opm
MPEJCTABIICHUS;
® CaMOCTOSITENILHO BHIOMpATh ONTUMANILHYIO (OpPMY TMpe/CTaBIeHUs HHPOPMAIIMKA U HILTIOCTPUPOBAThH pEllacMble
3aJ]a91 HECIIOXKHBIMH CXEMaMH, uarpaMMaMi, HHOW rpadMKoi U UX KOMOMHAISIMH.
KoMMyHHMKaTUBHBIEYHHBEPCAJIbHbIEYYeOHbICACHCTBHSA:
® B X0J¢ 00CYXIeHUs yueOHOro MaTepuaa, pe3yJbTaToB JTJa0opaTOpHbIX padOT M MPOESKTOB 3a7aBaTh BOIPOCH! 110
CymieCTBY O6CY)K)IaCMOI7[ TEMBI W BBICKA3bIBAThb HJACH, HALCICHHBLIC Ha PCEHICHUEC 3aJjadiu U MOAACPIKAaHUC
OJIaroXKeNnaTebHOCTH OOIICHNS,
® COIOCTaBJIATH CBOM CYXIACHUA C CYXICHUAMHU OPYIUX YYaCTHUKOB JgUaliora, O6Hapy‘)KI/IBaTB pa3im4yue u
CXOJICTBO ITO3UITHIA;
® BBIpAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHChMEHHBIX TEKCTaX;
e TyOJWYHO TPENCTABIATH PE3yAbTAaTHl BBITOJHEHHOTO (U3NYECKOTO OMbITa (IKCIEPHMEHTa, HCCIEHOBAHUA,
MIPOCKTA);
® TIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW W WHAWBUIYAIbHON paOOTHI MPH PEHIEHHH KOHKPETHOM
(hu3mgeckoi MpoOIEMBL;
® TPUHUMATh IETW COBMECTHOW AEATENbHOCTH, OPTaHHW30BBIBATH NEMCTBHS MO €€ IOCTIKEHHUIO: PaCHpeAeisiTh
pomu, 00CyKIaTh MPOLIECCHl M Pe3yIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHSI HECKOIBKHX JIFOJIEH;
® BBIMONHATH CBOIO YacTh Pa0OTHI, TOCTUTast KAYECTBEHHOTO PE3YNbTaTa M0 CBOEMY HAINPaBJICHUIO U KOOPAMHHUPYS
CBOU JIEMCTBUA C APYTUMH WIEHAMHU KOMaH/IbI;
® OIIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOATENHHO C(HOPMYIHPOBAHHBIM
Y9aCTHUKAMU B3aWMOJICHCTBHSL.

PerynsiTuBHBIE yHUBepPcAJIbHbIE Y4eOHbIe JAeilicTBUS

Camoopranusauus:
®  BEIABIIITH TPOOJIEMBI B )KH3HEHHBIX U YI€OHBIX CUTYalUsAX, TPEOYIOMMX IS PenIeHusT (GU3NIeCKUX 3HAHUI;

® OpHEHTHUPOBATHCS B PA3NIMYHBIX MOAXONAX MPHUHATHS PEUICHUH (MHINBHUIYalbHOE, IPUHATHE PEIICHUS B TPYIIIIE,
MIPUHSTHE PEIICHUH TPYIIION );
® CaMOCTOSITEIIbHO COCTAaBJATh AITOPUTM pemieHus (U3WUecKol 3aiayll WM IJIaHa WCCIIENOBaHUA C YYETOM
HMMEIOIINXCS PeCYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpeiaraéMble BApUAHTHI PEIIeHUH;
e JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PElIeHHE.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIHMHTEJIEKT:
® 1aBaTh AJCKBATHYIO OIEHKY CUTYaIllMH U TIPEAJIararth IiaH e€ n3MeHeHNS;
® OOBSICHATH TPUYHUHBI JOCTIOKEHWS  (HEHOCTMDKEHHWS) PE3YyJbTaTOB  JICATEIBHOCTH, JIaBaTh  OLCHKY
MIPUOOPETEHHOMY OIIBITY;
® BHOCUTh KOPPEKTHBBI B JIEITEIHHOCTh (B TOM YHCJIE B XOJ BBINOTHEHUS (DU3MYECKOTO WCCIICIOBAHUS WITU
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHHBIIMXCS CHUTYaIlMil, YCTAaHOBJICHHBIX OIIMOOK, BO3HHKIIUX
TPYIHOCTEH;
® OILICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM;
® CTaBUTH Ce0s HA MECTO JAPYroro 4eloBeKa B XOJE CIIOpa WM JUCKYCCUU Ha HAYYHYIO TeMy, TOHUMAaTh MOTHUBEI,
HaMEpEeHUs U JIOTUKY JPYroro;
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® [IpU3HaBaThb CBOE IMpaBO Ha OIHI/I6Ky Ipu pCHICHUUN (1)I/I3I/IIICCKI/IX 3aa4 WIN B YTBCPKACHUAX HAa HAYYHBIC TCMbBI U
TAKOC€ KC IIpaBoO APYToro.

HNPEAMETHBIE PE3YJIBTATbBI

K xonHnmy oOyuenns B 7 KJiacce MpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(OPMUPOBAHHOCTD Y 00YUYAIOMINXCST YMEHHM:

® HCIOJb30BaTh MOHATHUS: (DU3MYECKHE W XUMHUYECKUE SIBIICHUS, HAOMIOACHUE, IKCIIEPUMEHT, MOJENb, THIIOTE3a,
CIMHULBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHUS BelnecTBa (TBEPIOE, JKUIKOE,
razoo0pazHoe), MEXaHM4YeCKOe JBMXKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOIMHEHHOE), TpaeKTopus,
paBHOAEHCTBYIOIIAs cuia, AedopManus (ypyras, IiacTHUecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
e pazmmyath sABICHUA (nUdQy3usa, TEIIOBOE JBWKCHHWE 4YaCTHI[ BEIIECTBA, PABHOMEPHOE JBIIKCHUE,
HEPAaBHOMEPHOE [BHU)KCHUE, HWHEPLUSA, B3aUMOJCHCTBHE TEN, PABHOBECUE TBEPIBIX TEI C 3aKPEIJIEHHOW OCHIO
BpallleHus1, Tlepeiava IaBJIeHUsS TBEPABIMU TeNaMH, )KUAKOCTSMHU U Ta3aMH, aTMOC(EpPHOE JaBlieHue, TUIAaBaHNE Ted,
MpEBpAIEHUsI MEXaHWYEeCKOH OSHEpPruu) I0 OMHCAHHWI0O HUX XapaKTEepPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUE,
® pacro3HaBaTh MPOSIBIICHHE W3YYEHHBIX (U3UYECKHUX SBJICHUI B OKPYKAIOIIEM MHUpE, B TOM 4YHUCIE (QU3NUECKHE
SIBJICHHSI B IIPUPOJIE: IPUMEPHI IBUKEHHUSI C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOU M HEXUBOH NIPUPOJIE, AEUCTBUE CUJIBI
TPEHUsS] B MPUPOJIC U TEXHHKE, BIMSHUE aTMOC(EPHOTO JAaBJICHHUS HA XMBOW OpPTraHU3M, MJIaBaHUE PhIO, phlYard B
Telle 4eNoBeKa, IMPU ATOM MEPEBOJMTH MPAKTHUYECKYIO 3a/auy B Y4eOHYIO, BBIJICNSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) PU3NUECKUX SBICHUH;
® ONKCHIBATH U3yUYCHHBIC CBOWCTBA TeN U (PU3NUECKHE SBJICHHS, UCTIONB3Ysl (PU3NUECKHe BEINIHHBI (Macca, 00bEM,
TUIOTHOCTh BEIlECTBA, BPEMS, IyTh, CKOPOCTh, CPENHSST CKOPOCTb, CHIIA YIPYTrOCTH, CHJIa TSDKECTH, BEC Tela, CHIla
TpeHUs, JaBieHue (TBEPAOro Tena, >KUJKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIa, MeXxaHWueckas padora, MOIIHOCTD,
IJI€90 CHJIBI, MOMCHT CHJIBI, KOB(i)(bI/IHI/IeHT IIO0JIE3HOTO ,Z];eﬁCTBPIf[ MECXaHU3MOB, KMHCTHYCCKAasA M ITOTCHIHMAJIbHAs
aHeprm[), IIpr OIMHUCAaHWU IMPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMBICJT UCTTIOJIB3YEMBIX BCIWYHH, UX 0003HAYEHUS U
SIMUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (H3MUECKYIO BEIMYHHY C JIPYTUMH
BEITMYWHAMH, CTPOUTH TPa(UKH U3YIEHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEITHMYNH;
® XapaKTepU30BaTh CBOWCTBA Tell, (PU3UYCCKHE SBJICHUS U TPOIECCHI, UCTIONIB3YsI MPaBUIIa CIOXKEHUS CHI (BIIOJb
OIHOU MpsMOii), 3akoH ['yka, 3axoH Ilackais, 3akoH ApxXuMmena, MPaBUIO paBHOBeCHs pbiuara (0JI0Ka), «30J10TOE
MIPaBIJIO» MEXaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYEeCKOM IHEpPruu, IpHU ITOM JaBaTh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA ¥ 3aIHCHIBATh €T0 MATEMATHIECKOE BHIPAKEHUE;
e O00BSICHATH (HM3MUECKHE SBIICHHS, TPOIECCHl M CBOIMCTBA TEI, B TOM YHCIE M B KOHTEKCTE CHTYaIlHil
MPAKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BISBIATh MPUIUHHO--CIIEJICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MHYECKUX SIBICHHWN, (PU3UIECKUX 3aKOHA WITH
3aKOHOMEPHOCTH;
e pemarh pacu€rHble 3agadd B 1—2 [eicTBHS, HMCIONB3YyS 3aKOHBI M (DOPMYIBI, CBS3BIBAIONIME (DH3UIECKHE
BEIMYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 339 3aMMUCHIBATh KPATKOE YCIOBHE, MOJICTABIISTh (PH3NIECKUE BETHINHBI
B (hopMyIIBI ¥ TIPOBOUTH PAcU€Thl, HAXOAUTH CIIPAaBOYHBIC TaHHBIC, HEOOXOAMMEBIE ISl PEIIeHHUs 3aja4, OIIEHNBATh
PEeaTMCTHYHOCTD OMYyYeHHON (PU3NIECKO BETUIHHEI;
® pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO pPEIIMTh NpPH TOMOIMH (U3WYECKHX METOIOB, B OIHCAHUH
WCCIIEJIOBAHUS BBIICIATH MTPOBEPsieMOe MPEAIoNoKeHne (TUIO0Te3Y), pa3indaTh U UHTEPIPETUPOBATH MOTyYeHHBIN
pe3ynbTaT, HAXOAUTD OIMIMOKH B XOJIE OIBITA, AETATh BEIBOJBI MO €r0 PE3yIbTaTaM;
® TIPOBOJUTH OMBITHI MO HAONIONEHHWIO (PU3NUESCKUX SBICHUN WM (PU3NIECKUX CBOKCTB Tel: (OPMYIHPOBATH
MIpOBEpSEMbIe TTPEIIOI0KEHHSI, COOMPATh YCTAHOBKY M3 MPETI0KEHHOTO0 000PYAOBaHUS, 3aICHIBATh X0 OIBITa U
(hopMyIHpPOBATH BHIBOJIEI;
® BBHIMONHATH MPSAMBIE W3MEPEHHS pPACCTOSHWS, BPEMEHH, MacChl Teia, oOBhEMa, CHIBI W TEMIIEPaTyphl C
WCIIONb30BAaHMEM AHAJOTOBBIX M MH(POBBIX NMPHUOOPOB, 3aNKCHIBATH IMOKa3aHWUs NPUOOPOB C y4YETOM 3aJaHHOU
a0COIIOTHOM MTOTPENTHOCTH U3MEPEHUH;
® TIPOBOJUTH MCCIIEAOBAHUE 3aBUCHMOCTH ONHOW (PM3MYECKON BEIHYWHBI OT APYrOH C HCIIOIB30BAaHUEM MPSIMBIX
M3MEpPEeHUH (3aBUCHMOCTH TYTH PaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHW JBIDKEHHS TeNa, CHIIBI TPEeHHS
CKOITbXXEHHS OT Beca Tela, KadecTBa 00paOOTKH TOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHIIBI TPEHUS OT TLIOIIAIH
COIIPUKOCHOBEHWSI TEJ, CHIIBI YIPYTOCTH OT YAJUHEHUS MPYKUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOH
YaCTH Tella ¥ OT TUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TITyOHMHBI, HA KOTOPYIO MOTPYKEHO
TENO, YCIIOBUH IIaBaHMs TeJl, YCIOBUH paBHOBECHS pbhluara W OJOKOB), YU4aCTBOBATh B IUIAHWPOBAHUM y4eOHOTO
UCCIIeIOBaHNs, COOMpPATh YCTAHOBKY W BBIIOJHATH H3MEPEHUs, Cledysl NMPeUIOKEHHOMY IulaHy, (UKCHpOBaTh
pe3yabTaThl MOMYYSHHON 3aBUCUMOCTH (DPU3MYECKUX BEIUYHMH B BHUJIC MPEAJIOKEHHBIX TaONMHIl U rpaduKoB, IenaTh
BBIBOZBI 110 pe3yJbTaTaM UCCIIeJOBAHUS;
® [POBOIUTH KOCBEHHBIE M3MEpEHHsI (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA >KUIKOCTH M TBEPIOrO Tea,
CHJIa TPEHUS CKOJIBKEHMS, 1aBJICHUE BO3AyXd, BHITAIIKMBAIOIIAS CUIIA, JCHCTBYIOIIAs HA MOTPY:KEHHOE B JKUAKOCTD
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Teno, Kod(uIMeHT MoJe3HOro NEWCTBHS NPOCTHIX MEXaHWU3MOB), CIENyd MPEAJIOKEHHOW WHCTPYKUWHU: NPHU
BBITOJIHEHUU U3MEPEHUI COOMPaTh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIUMCIISTH 3HAYCHUE NCKOMOW BETUUMHBL;
e coOironaTh MpaBuiia TEXHUKH O€30MacCHOCTH MPH padoTe ¢ 1abopaToOpHBIM 000PYIOBaHHEM;
® yKa3plBaTh NPHHLUIBI JIEUCTBUS MPUOOPOB W TEXHHYECKUX YCTPOWCTB: BECHI, TEPMOMETp, IUHAMOMETP,
COOOIIAIOIIKECS COCYIbI, OapOMETp, PhIUar, OABMKHBIA U HEMOJABIKHBIN 00K, HAKJIOHHAS TIOCKOCTH;
® XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS HM3yYEHHBIX NPHOOPOB M TEXHMYECKUX YCTPOWCTB C OMOPOH Ha HX
OMUCaHUsA (B TOM YHMCIIE: MOAIIKNITHAKY, YCTPOMCTBO BOAONPOBOAA, THAPABIMUECKUN MPECC, MAHOMETP, BBICOTOMED,
MOPIHEBOI HACOC, apeOMETP), UCIONB3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUI U HeoOXOoAUMBIEC pu3nyecKkre
3aKOHBI 1 3aKOHOMEPHOCTH;
® MPHUBOAWTH NPUMEPHl (HAXOAWUTH HMHMOPMALUIO O TpUMeEpax) MPAKTHUYECKOTO HCIOIb30BAHUS (H3MUECKUX
3HaHWI B MMOBCEIHEBHOMN KM3HU ISl 0OecreueHns 0e30MacHOCTH MpU OOpallleHnd ¢ MpUOopaMH U TEXHHYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS M1 COOIIOJICHUST HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpY>Kaloliel cpene;
® OCYIICCTBIISITh OTOOp HCTOYHWKOB HH(OpManuu B VIHTepHETE B COOTBETCTBHM C 3aJaHHBIM IOWCKOBBIM
3alpoCcoM, Ha OCHOBE MMEIOIMXCS 3HAHUK W MYTEM CpaBHEHHS Pa3IMYHBIX MCTOYHHMKOB BBIACISTH MH(OPMAIUIO,
KOTOpasi SIBJISETCS POTUBOPEUNBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
® HCIOJb30BaTh TMPH BBHINOJHEHWH YYEOHBIX 3aJaHUH HAyYHO--TIOMYJSIPHYIO JIHTEpaTypy (u3mueckoro
COJIEpKaHUs, CIPaBOYHBIC MaTepUaNbl, Pecypchl ceTn VHTepHeT, BlajeTh MpUéMaMH KOHCHEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIMK M3 OJHOW 3HAKOBOW CHCTEMEI B JIPYTyIO;
® Co03/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE 2—3 UCTOYHHKOB MH(OpMAIHH
(U3NYECKOro CoJiepKaHUs, B TOM YHUCIE MyOJMYHO JeNaTh KpaTKhe COOOIIEHHsS] O pe3yibTaTaX IPOEKTOB HIIH
y4eOHBIX HCCIIEJOBAaHUM, TPH 3TOM TPAMOTHO HCIIONB30BAaTh M3YUCHHBIM TMOHATUHHBIN amnmapar Kypca (U3HKH,
CONPOBOXK/IATH BBICTYIIICHUE MTPE3CHTAIINCH;
® [IpU BEHINOIHEHWH YYEOHBIX MPOEKTOB M MCCIENOBAHUI paclpeaeisiTh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 32/Ia4aMH, CIIETUTH 32 BHITOJHEHUEM TLIaHA JICHCTBUH, aJIeKBATHO OI[EHHBATh COOCTBEHHBIN BKJIA]
B JICATENILHOCTD TPYIIIbI, BBICTPAUBATH KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xonny oOyuenns B 8 KJiacce mpeaAMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXKaTh

cOPMHUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIH:

® CIIOJIb30BaTh IOHSTUA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE [BH)KEHHE aTOMOB W MOJIEKYJ, arperaTtHble
COCTOSIHMSI BEIIECTBAa, KPUCTANIMUECKUE M aMOpdHbIC Tella, HACBHIILEHHBIH M HEHACBHILEHHBIH Iap, BJIAXKHOCTb
BO3/lyXa, TeMIlepaTypa, BHYTPEHHsSI JHEprusi, TEIUIOBOH JBHUraTeib, 3JEMEHTAPHBIM 3JIEKTpUUYECKUN 3apsj,
JIEKTPUUECKOE I10J1€, IPOBOAHUKU U JUJIEKTPUKH, IIOCTOSIHHBIA JIEKTPUUECKUI TOK, MarHUTHOE I10JIE;
e pasnuuarh SBJCHUS (TEIUIOBOE PAaCUIMPEHUE U CXaTue, TeIulonepenaya, TEIJIOBOE pPaBHOBECHE, CMauUBaHMUE,
KallWULIpHBbIE SBJICHUS, HCIAapeHHe, KOHJIEHcAlUs, IUIABJICHUE, KpUCTauIM3anus (OTBEpAEBaHUE), KUIICHHUE,
TerIonepeaaya (TEMJIONPOBOAHOCTb, KOHBEKIMs, W3JIyd€HME), 3JEKTpU3aLus Tel, B3aUMOJCHCTBHE 3aps/oB,
JEUCTBHS 3JIEKTPHUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBIE MAarHUTOB, ACHCTBUE MAarHUTHOIO MOJISI Ha
MIPOBOAHUK C TOKOM, 3JIEKTPOMAarHuTHAs MHIYKLH) 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOINX AaHHOE (PU3HUECKOE SBIICHUE;
® pacro3HaBaTh IMPOSIBICHHE M3YyYEHHBIX (U3MUECKHUX SIBICHUHM B OKPY)KAIOIIEM MHUpE, B TOM 4ucie (HU3UUECKHE
SIBJICHNS. B IPUPOJE: INOBEPXHOCTHOE HATSHKEHHE M KaNWUIAPHBIE SIBICHUS B IPUPOIE, KPUCTAUIBI B HPHUPOLE,
m3nydenne ConHIA, 3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHHE pOCH, TyMaHa, WHesd, CHera,
JNIEKTPUYECKUE SBJICHUS B aTMocdepe, HJIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHWTHOE moje 3emid, apend
MIOJIFOCOB, POJIb MArHUTHOI'O IOJISL AJISl J)KU3HU Ha 3eMJle, HOJAPHOE CUSHHUE, IPU 3TOM IMEPEBOANTH MPAKTHYECKYIO
3a/avy B y4eOHYI0, BBIICISITH CyIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (DM3UUYECKHUX SBICHUN;
® ONKCHIBaTh M3YyYEHHbIE CBOICTBA TeN U (u3MUECKUe SIBJICHUS, UCTIONb3ys (pu3nueckue BENUIUHbI (TeMIepaTypa,
BHYTPEHHSISI DHEPrusi, KOJMYECTBO TEIUIOTHI, yAElIbHAs TEIUIOEMKOCTh BEILECTBA, YAEIbHAs TEMJIOTa IUIABJICHMS,
yIenpHas TEIIoTa MapooOpa3oBaHUs, yAEIbHasl TEMJIOTa CrOpaHMs TOIUIMBA, KO3(QQUIHUEHT MOIE3HOro IeicTBUs
TEMJIOBOM MAIIMHBI, OTHOCHTENbHAs BIAXKHOCTh BO3IYyXa, JJIEKTPUYECKUI 3apsi, CHJa TOKAa, JJIEKTPUYECKOE
HanpsDKEHHE, CONPOTHBIICHHME NPOBOAHMKA, YAENbHOE CONPOTHUBIEHUWE BellecTBa, paboTa M  MOIIHOCTh
JJIEKTPUYECKOr0 TOKAa), NPH OINMCAHWUU IPABHIBHO TPAKTOBAaTh (M3MUECKUN CMBICT HCIOJIb3YEMbIX BEJINYMH,
0003HAUYEHHs] W €AWHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (DOPMYINbI, CBS3BIBAIOLIME NaHHYIO (HU3HUECKYIO
BEJINYMHY C IPYTUMH BETMYUHAMH, CTPOUTH rpa)uKH U3yUYE€HHBIX 3aBUCUMOCTEH (DU3NUECKUX BEIINYMH;
® XapaKTEpu30BaTh CBOMCTBA TeN, (DU3WUYECKHE SBIECHUS M IPOLECCHI, HCIONB3YSl OCHOBHBIE ITOJIOXKEHHS
MOJIEKYJIAPHO--KHHETUYECKOM TEOPHH CTPOEHHs BELIECTBA, NMPUHLMI CYNEPIO3ULUH Iojeld (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHus 3apsna, 3akoH Oma ais ydacTka 1end, 3akoH [Dxoyns—JleHua, 3aKoH COXpaHEHHS
SHEPTUH, [IPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MAaTEMaTHYECKOE BEIPaKEHHE;
e OO0BSCHATH, (HU3MUECKHE TIPOLECcCHl W CBOMCTBA Tel, B TOM 4YHCIE W B KOHTEKCT€ CHUTyalUil
MPAKTUKO-OPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH O0OBsCHEHHE U3 1—2
JIOTHYECKHX ILIAroB C Omopod Ha 1—2 HM3y4eHHBIX CBOWCTBA (U3MUECKUX SBICHHH, (PU3NYECKMX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;
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e pemaTh pacu€THbIC 3amayu B 2—3 ACHCTBUS, WCHONB3Ys 3aKOHBI W (hopMyinbl, CBsi3bIBaoUIMe (Qu3nyecKue
BEJIMYMHBI: HA OCHOBE aHaJM3a yCJIOBUS 3a/1a4M 3alHMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK AAHHBIX JUIS
pelieHrsl 3aJaud, BBIOMpaTh 3aKOHBI U (DOPMYNbI, HEOOXOIUMBIE ajsl €€ pelieHHs, MPOBOAMTH PacdEThl U
CpaBHHUBATH MOIYyYEHHOE 3HAUeHHE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JaHHBIMH;
® pacrmo3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEIIMTH MPU MOMOLIM (PU3UUYECKHX METOMOB, HCIOJb3Ysl OMHCAHHUE
WCCIICIOBAHUS, BBIIENATH MPOBEPSEMOE NPEANOIOKEHNE, OLEHUBATH TPABHIBHOCTh TMOPSAAKA MPOBEICHUS
HCCIIeIOBaHMUs, 1eNIaTh BEIBOARI,
® MPOBOOUTH OIBITHI MO HAOMIOAEHWIO (DUBMYECKHX SBICHHHA WIM (QU3MYECKUX CBOWCTB Ten (KamWUIApHbIC
SABJICHUA, 3aBUCHUMOCTL MOABJICHHUA BO3AyXa OT €ro O6’LéMa, TEMIIEPATYpPhbl, CKOPOCTU IIpoHecCa OCTbIBAHUA H
HarpeBaHus MPU M3IYUYCHUH OT IBETa M3JIy4arolnel (IOrJIoNaroleii) MOBEpXHOCTH, CKOPOCTh MCIIAPSHUS BOJIBI OT
TEMIICPATYpPhbl JXUAKOCTU W ILJIoIaav eé IMOBEPXHOCTHU, DJJICKTpU3alusd TCI H B3aHMOI[CI>'ICTBH€ OJICKTPUUCCKUX
3apAa0B, B3aHMOI[eI7[CTBPIC IMOCTOAHHBIX MArHvMTOB, BU3YyaJIM3allusd MAarHUTHBIX Mmoyiel TOCTOSTHHBIX MarHuToB,
JEWCTBHUSI MarHWTHOTO IIONII Ha TMPOBOJHHMK C TOKOM, CBOKMCTBA 3JIEKTPOMAarHUTAa, CBOMCTBA DIIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (opMynupoBaTh MpOBEpsSEMbIE MPEANOIOKEHHs, COOMpPaTh YCTAHOBKY W3 TMPEIIOKEHHOTO
000py/IOBaHMS, ONMCHIBATH XOJI ONBITA U (POPMYITUPOBATH BHIBOJIBL;
® BBLIMIOJIHATH IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTENHLHON BIAXKHOCTHU BO3ayXa, CUJIbl TOKA, HAIIPSXKCHUSA C
HCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB q)HSI/I‘IeCKI/IX BCIIMYMH, CpaBHUBATL PE3YyJIbTAThL H3MepeHHI71 C
y4€ToM 3aJJaHHOM a0COIOTHOM MOTPEITHOCTH;
® [POBOJUTH HMCCIICAOBAHNE 3aBUCUMOCTU OMHON (PM3UUECKON BEMYMHBI OT JPYTrOd C WUCIOJIb30BAHUEM MPSMbBIX
I/I3MepeHI/II71 (3aBI/ICI/IMOCTL COIIPOTUBJICHUA IIPOBOAHUKA OT €ro JJWHBI, IUIOINAAW IIONCPECYHOro CCUCHUA U
yIAETBHOTO CONPOTHBJICHUS BelecTBA MPOBOAHWKA, CHIIBI TOKA, MIYIIEro Yepe3 MPOBOAHUK, OT HampsDKEHHs Ha
MPOBOJIHUKE, HCCIEOBAaHUE MOCIEOBATENLHOTO M IapaulelbHOrO COENWHEHWH MPOBOTHHUKOB): IUIAHHPOBATH
WCCIIEJIOBaHNE, COOMPATh YCTAaHOBKY M BBINONHATH HM3MEPEHHs, CIIEAys MPeIOKEHHOMY IIaHy, (pUKCHpoBaTh
PEIYILTATHI HOqueHHOfI 3aBUCHUMOCTHU B BU/IC Ta6JH/III u I'paq)I/IKOB, JC1aThb BBIBO/LI 110 PE3YyJIbTaTaM UCCIICAOBaHUSA,
® TIPOBOJIUTH KOCBEHHBIE M3MEpEHHs (hPM3NUECKUX BETMYMH (yIENbHas TEeMJIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
MPOBOJIHMKA, Pad0Ta M MOITHOCTh AJIEKTPUYECKOr0 TOKA): TUIAHUPOBATH U3MEPEHHSI, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CICAYs Hpe}l.]'[O)KeHHOﬁ UHCTPYKIHH, 1 BEIYUCIIATE 3HAYCHNUEC BEIIMYUHEI,
e coOIOATh TIpaBUiIa TEXHUKH O€30ITaCHOCTH IIPH paboTe ¢ TabopaTOPHBIM 000PYIOBAHUEM;
® XapaKTEpU30BaTh MPUHIMIILI JICWCTBUS HM3YYEHHBIX NMPHUOOPOB M TEXHUYECKMX YCTPOWCTB C OMOPOH Ha MX
orvcaHus (B TOM 4YHCIIE: CHCTEMa OTOIUICHHS [IOMOB, THTPOMETP, TapoBasi TypOWHa, amIepMerp, BOJIBTMETD,
CUETUMK OJICKTPUUYECKONH HDHEPTUH, JJIEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTENbHBIC 3JIEKTPOIPUOOPHI
(mpuMepsI), dNMEKTPUUIECKHE TPETOXPAHUTENH, HIEKTPOMArHNT, JJIEKTPOJBUTATENb MTOCTOSHHOTO TOKAa), MCIIOIb3Ys
3HaHUS O CBOMCTBaX (DM3UUECKUX SIBIICHUN ¥ HEOOXOJIMMbIC (PU3UUCCKHE 3aKOHOMEPHOCTH;
® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPHOOPHI MO CXEMaM M CXEMaTHYHBIM
pucyHKaM (KHIIKOCTHBI TepMOMETp, TEpMOC, IICHXPOMETpP, THUTPOMETp, ABUTATENh BHYTPEHHErO0 CrOpaHws,
3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI JJIEKTPUYECKHX Ielell C IMOCIeNoBaTeNbHBIM W TapauieIbHBIM
COCIIMTHEHNEM DJIEMEHTOB, pa3iinias yCIOBHBIE 0003HAUEHUS IIEMEHTOB DIIEKTPUYECKHUX IIeM i
® [IPUBOAWTH NpPUMEPHl (HAXOOWUTH HWHGPOPMAIIHIO O TPUMEpPax) IMPAKTUIECKOr0 HCHOIL30BAHUS (DH3MIESCKUX
3HaHWH B MTOBCEAHEBHOW JKHM3HHU I OOecIieueHrs 0€30MIacHOCTH IPH OOpAaIIeHUH ¢ MPHOOpPaMU W TEXHHIECKUMH
YCTpPOWCTBAMU, COXPAaHEHHUS 3I0POBbs M COOIOIEHUST HOPM SKOJIOTMYECKOTO TOBEACHUS B OKPYKaroIIeil cpee;
® OCYIIECTBIIATH MOUCK MH(pOpManuu (GU3NIECKOTo cofep kanus B MIHTepHETe, Ha OCHOBE MMEIOIINXCS 3HAHUN U
MyTEM CpaBHEHHsI JOMOJHHUTEIBHBIX HCTOYHUKOB BBICTATh MHPOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUNBON ITH
MOJKET OBITh HEIOCTOBEPHOM;
® WCIONB30BATh IIPH BBINOJHEHWHM YUYEOHBIX 3aJaHUil HAYYHO--TIONYJSIPHYIO JIATEpaTypy (pusmdeckoro
COJlepKaHus, CIPaBOYHBIE MaTepUalbl, pecypchl ceTH VHTepHeT, BIajeTh NpuéMaMH KOHCHEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIUU W3 OJHOIN 3HAKOBOM CHCTEMBI B JPYTYIO;
e co3/maBaTh COOCTBEHHBIC NMHCHMEHHBIC M KPATKHE YCTHBIE COOOIIEeHUs, 0000mmmas nHPOPMAIUIO U3 HECKOIBKUX
WCTOYHUKOB (PU3NYECKOTO COJEPKAHMs, B TOM YHWCIE ITyOIMYHO TPENCTABISTh PE3yIbTaThl MPOEKTHOM WIN
WCCIIEIOBATEIBCKON JESITETbHOCTH, TIPA 3TOM TI'PaMOTHO WCIIONIb30BaTh W3YUEHHBIM MOHATHAHBIN ammapaT Kypca
(hM3HKH, COTTPOBOXK/IATH BHICTYIIJICHUE TIPE3CHTAIUEH;
® TIpH BBINOJHEHUH Y4eOHBIX MPOEKTOB M MCCIIENOBAaHUN (PU3UYECKUX IMPOIECCOB PACHpPENeNsiTh O0sI3aHHOCTH B
TPYIIIie B COOTBETCTBHUH C TTOCTaBJICHHBIMH 33/1a4aMH, CIICAUTD 32 BBHITTOJHEHUEM TUIaHA ACHCTBUI M KOPPEKTH POBATh
€ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TPYIIIEI, BBICTPAWBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peliaTh KOH(IUKTBL

K xoHmy oOyuenns B 9 KJiacce mpeAMETHBIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh

c(OPMUPOBAHHOCTD Y 00YYAIOLINXCS YMEHUIL:

® CIOJb30BATh MOHATH: CHCTEMa OTCUETA, MAaTepHaNIbHAS TOUKA, TPAEKTOPHUS, OTHOCUTEIBLHOCTh MEXaHUYECKOTO
IBIDKEHHA, AedopManusi (ynpyras, IUIaCTUYecKas), TPEHHE, LIEHTPOCTPEMHUTENbHOE YCKOpEHHE, HEBECOMOCTh H
Heperpy3ku, UEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJ0, LEHTP TSHKECTH TBEPOrO Tea, paBHOBECHE, MEXaHUYECKUE
KoneOaHusl U BOJHBI, 3BYK, HH(PA3BYK U YJIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa HJIEKTPOMArHUTHBIX BOJIH,
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CBET, OJM30PYKOCTh U JAJIbHO30PKOCTb, CIEKTPBl UCIYCKaHHA W TOTJIOMIeHHs, anbda-, OeTa- U raMMa-u3mydeHus,
W30TOIIBI, iZIEPHAsT DPHEPTeTHKA;
e pasnuyath SBICHHS (paBHOMEPHOE U HEPaBHOMEpHOE TPSMONMHEHHOE JABHXKEHHE, PaBHOYCKOPEHHOE
MpSIMOJIMHEHHOE JBIKEHHE, CBOOOAHOE TaJleHHe Tell, PABHOMEPHOE JIBM)KEHHE TI0 OKPY>KHOCTH, B3aUMOJEHCTBHE
Tell, pEaKTHBHOE JABIKEHHE, KolebaTenbHOe NBMXKEHHE (3aTyXarollue W BBIHYXKICHHBIE KoleOaHMs), pe30HaHC,
BOJTHOBOE JIBM)KEHHE, OTPaKEHHE 3BYKa, NPSMOJIMHEHHOE PacHpOCTpaHEHHE, OTpa)KeHHE M TPEIOMIICHUE CBETa,
MOJTHOE BHYTPEHHEE OTPa)KCHUE CBETA, pasjoKeHHe OENoro CBeTa B CIEKTP M CIOKEHHE CIEKTPabHBIX I[BETOB,
JCTIEPCHsT CBETa, CCTECTBEHHAS paJHOAKTHBHOCTb, BO3HHKHOBEHHE JIMHEHYATOr0 CIEKTpa W3IYYCHHs) II0
OITMCAHUIO X XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JAaHHOE (prU3HUYecKoe SBICHUE;
® pacrmo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3MUECKUX SIBJICHUI B OKpYy)KaiolleM Mupe (B TOM ducie Gu3ndeckue
SIBJICHUSI B TIPUPOJIC: MPHIUBBI U OTIUBHI, IBMKEeHHE TutaHeT COMHEYHOH CHCTEMBbl, PEaKTUBHOE JIBMYKEHHE KHBBIX
OpPraHN3MOB, BOCHPHUSTHE 3BYKOB XHBOTHBIMH, 3EMJICTPSICCHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, DXO, I[BETa Ted,
ONTHYECKHE SIBICHUS B TPUPOJE, OMOJIOTMYEcKOe NeWCTBHE BUAMMOIO, YIbTPa(UOIETOBOrO M PEHTI'CHOBCKOTO
W3IY4YEeHUH, €CTECTBEHHBIH pPaAMOAKTUBHBIH (DOH, KOCMHUYECKHE JIy4d, PaJUOAKTHBHOEC H3IyYCHHWE MPUPOAHBIX
MUHEpAJoB, JCHCTBHE PaJMOAKTHBHBIX M3Iy4YeHUH Ha OPraHM3M YeNlOBEKa), MPH ITOM IEPEBOJANTH MPAKTUUECKYIO
3aa4dy B y4eOHYIO, BBIICISTH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKHN) (PU3HUECKHX SIBIICHHIA;
® ONKCHIBATH M3yYCHHBIE CBOWCTBA TeNl W (DU3MYECKHE SBIICHUS, MCHONB3Ys (U3NYECKHE BETHMUYMHBI (CpEmHss U
MTHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JIBWDKEHUH, YCKOpEHHE, TiepeMelleHe, MyTh, YII0Basi CKOPOCTh,
cuJia TPEHHs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOIHOTO MaJIeHUs], BEC Tela, UMITYJIbC Tela, NMITYIbC
CHJIBI, MEXaHHUYecKas padoTa M MOIIHOCTh, TOTEHI[MALHAS DHEPTHs Teia, MOTHATOrO HaJl IMOBEPXHOCTHIO 3EMITH,
MOTEHIIMAJIbHAS DHEPTUSl CXKATON NPYKUHBI, KHHETHYEecKas DHEPTHsl, MOJHAs MeXaHWYecKas JHEpIHsi, Mepuoj U
yacrora KolleOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKA3aTelb MPEOMIICHUS
Cpenbl), TIPU ONMCAaHWU TPABWIFHO TPAaKTOBAaTh (DMU3MUECKHHA CMBICI HUCIIONB3YyEMBIX BEIMYWH, O0O03HAYEHHS U
SIMUHUIBI (PU3MYECKUX BEIWYHMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE JaHHYIO (PH3MUECKYIO BEINYHHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH IPpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKIX BETHYNH;
® XapaKTepU30BaTh CBOWCTBA Tel, (U3WYECKHE SBIICHHS M ITPOIECCHI, WCIIONB3YsS 3aKOH COXPaHEHHS DHEPTHH,
3aKOH BCEMUPHOTO TSTOTEHUs, TPHHIUII CYIEPIIO3UIIUA CHJI, TPHHIUI OTHOCHTENbHOCTH [anmies, 3aKOHBI
HeloToHa, 3aKOH COXpaHEHHS UMIIYJIbCA, 3aKOHbl OTPaKEHMS U IPEIOMJIEHUS CBETa, 3aKOHBl COXPaHEHUS
3aps0BOTO M MAaCCOBOTO YHMCEN TPH SICPHBIX PEaKIMAX, P 3TOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M
3aIlUChIBATh €r0 MaTEMaTUUYECKOE BBIPAKECHUE;
e OOBSICHATH (U3MUECKHE TIIpoLlecChl M CBOMcTBA Tel, B TOM UHCIE W B KOHTEKCT€ CHUTyalui
MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUYNHHO--CIICJCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE N3 2—3
JIOTUYECKUX IIaroB C OMOpOW Ha 2—3 W3YYCHHBIX CBOMCTBA (PH3MYECKHX SBJICHHUM, (U3NYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;
e pemarh pacuéTHBIE 3a/7a4yl (OMHUPAIONINEcs Ha CHCTEMY M3 2—3 ypaBHEHHWH), WCIOIB3yS 3aKOHBI U (HOPMYIIBI,
CBSI3pIBAIOLIME (DM3MYECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3alJaud 3allChIBATh KPATKOE YCIOBHUE,
BBIBJIATh HEAOCTAIOLINE WM W30BITOYHbIE JaHHBIEC, BRIOMPATh 3aKOHBI U (OPMYJIBl, HEOOXOAUMBIE Ul PELIeHN,
MIPOBOAUTH PACUEThl U OLIEHUBAThH PEATUCTUIHOCTD IOJIyYCHHOIO 3HaYeHHs (PU3NIeCKOil BEeTHIUHBI;
® pacro3HaBaTb NMPOOJIEMBl, KOTOPbIE MOXKHO PEIINTh HPU MOMOLIM (U3UUECKUX METOIOB, HCIIOIb3Ysl OMHMCAHHUE
HCCIICIOBAHNS, BBIIEIATH IIPOBEPSIEMOE IPEANOIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAAKA IPOBEICHUS
HCCIICI0OBAHMUS, JIeNIaTh BBIBO/IbI, HHTEPIIPETUPOBATE PE3yIbTaThl HAOIIOACHUN U ONBITOB;
® [POBOIUTH OIBITHI MO HAOIIOACHUIO (PU3MYECKUX SBICHUI MM (U3HMUECKUX CBOWCTB TeN (M3yueHHE BTOPOTO
3akoHa HpI0TOHA, 3aKOHA COXPaHEHUS SHEPTUH, 3aBUCUMOCTh IIEpHOAa KOJIeOaHUI MPY>KHHHOTO MasTHAKA OT MacChl
rpy3a M KECTKOCTH MPYXHHbBI W HE3aBHUCUMOCTb OT AaMIUIMUTYObl MaJbIX KOJIE€OaHWH, NPSMOIMHEHHOE
pacmpocTpaHeHHe CBETa, Pa3IoKeHHe 0eoro cBera B CIEKTP, U3yUeHUE CBOUCTB M300pakKeHUs B MJIOCKOM 3€pKaJie
U CBOWCTB M300pa’keHMs MNpeAMeTa B coOuparomieil juH3e, HaOMIOAECHHE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
M3ITy4YeHHs): CaMOCTOSTENIEHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHUs, OMMHUCHIBATH XOJI OMBITA
U ero pe3yabTaThl, (POPMYIUPOBATH BBIBOABI;
® [POBOIUTH INPH HEOOXOOMMOCTU CEPHIO MNPSMBIX HM3MEPEHHH, ONpelesssi CpenHee 3HAa4YeHUEe H3MepsieMOn
BeMMYUHBL  ((DOKYCHOE pacCTOSHHE COOHMparolmiell JMH3BI), OOOCHOBBIBATH BEIOOp croco0a HU3MepeHUs
(u3mepuTensHOrO Mprbdopa);
® [POBOIUTH HCCIENOBAHME 3aBUCHUMOCTEH (DHU3MYECKHX BEJMYMH C HCHOJB30BAHMEM IPSAMBIX HM3MEPEHHUH
(3aBHCHMOCTH ITyTH OT BPEMEHM IPHU PAaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HauaJbHOW CKOPOCTH, MepuoAa KojeOaHi
MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBHCUMOCTH yIJIa OTPaKEHHs CBETa OT yIyla HajJeHus U yria
MpETOMIICHHS OT yrila MaJIeHus): INIaHUPOBATh UCCIIEA0BAaHUE, CAMOCTOATEIIEHO COOMpPATh YCTAHOBKY, (PUKCHPOBAThH
pe3yNbTaThl MOJYYEHHOM 3aBHCMMOCTH (M3MUYECKHX BEJIMYMH B BHIE TaOMUI U TpaduKOB, JENaTh BBHIBOABI MO
pe3yibTaTaM HUCCIeI0BaHuUs;
® [POBOOUTH KOCBEHHBIE H3MEpeHHs] (U3MYECKUX BEIUYMH (CPEAHAS CKOPOCTh M YCKOpEHHE Tena MpH
PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOJHOTO TAaJeHHUs, >KECTKOCTh MPYKHUHBL, KOX(PQPHUIUEHT TPEeHus
CKOJIbKEHHS, MEXaHn4ecKasi paboTa 1 MOIIHOCTb, YacTOTa U MEPHOJ KoineOaHUi MaTeMaTHYeCKOro U MPY>KUHHOTO
MasITHUKOB, ONTHYECKas CHia COOMpAarouled JMH3BI, PAaJHOAKTHBHBIA (POH): MIAHWUPOBATh M3MEPEHHs, COOMpPATh
14



PaGouas mporpamma mo ydeoHomy mnpenMery «®u3uka» pazpadorana
BOCIHMTAHHSA, YTO OTPaKEHO B JUYHOCTHBIX ILUIAHHPYEMBIX pe3yJbTaTax W ofecrneuyuBaeT

OKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIIOJHSTH H3MEPCHHs, CIEAyS NpPEUIOKCHHON WHCTPYKUUH, BBIYHCIATH
3HAYCHUE BETMYMHBI U aHAJTM3UPOBATh MOJYYCHHBIC Pe3yJIbTaThl C YUETOM 3aJaHHOW MOTPEITHOCTH H3MEPeHUH;

e coOmroaTh MpaBHiIa TEXHUKH 0E30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;

® pa3nMyaTh OCHOBHBIC NMPHU3HAKU M3YYCHHBIX (PM3MYCCKUX MOJEICH: MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE
TEJN0, TOUCYHBI MCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHasi MOJEIb aTOMa, HYKIOHHAs MOJIeIb aTOMHOTO
Aanpa,

® XapaKTepU30BaTh IMPUHLHUIBI JEUCTBUS W3YYCHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOil Ha MX
onucaHus (B TOM 4YHCIE: CIHMIOMETp, NATYMKH TOJNOKCHHS, PACCTOSIHUS M YCKOPEHHs, pakera, 9XOJOT, OYKH,
MEePHCKOI, (poToanmapaT, ONTUYECKHE CBETOBO/IBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa BHuibcoHa), CTONb3ys 3HAHHS
0 CBOMCTBax (M3MUYECKUX SIBJICHUH 1 HEOOXOANMBIC (PU3NUECKIE 3aKOHOMEPHOCTH;

® HCIOJb30BATh CXEMBI U CXEMaTHYHbIE PUCYHKH N3YUEHHBIX TEXHUUECKHX YCTPOWCTB, N3MEPUTENBHBIX MPUOOPOB
U TCXHOJOIMYCCKUX ITPOLICCCOB IMPU PCIICHUU y‘[e6HO-'HpaKTH‘{CCKI/IX 3a1a4, OINITHYCCKUE CXEMbI IJId IMMOCTPOCHUA
M300pakeHUH B TUIOCKOM 3epKalie U COOUparoliel JINH3E;

® MPHUBOJAWTH NPUMEPHl (HAXOAWTH HMHGOpPMALMI0O O TpUMepax) NPaKTHYECKOTO HCHONb30BAHUS (PU3HUYECKUX
3HaHWI B MTOBCEJIHEBHOMN KHM3HU JJIsi 0OecreueHns 0e30MacHOCTH TpU OOpallleHny ¢ MpUOOpaMHu M TEXHHYECKUMHU
YCTPONCTBAMH, COXPAHEHHSI 3/I0POBbS M COOJIOJICHUSI HOPM DKOJIOTMYECKOr0 MOBEICHUS B OKPYXKAIOIIEH cpejie;

® OCYUIECTBIISITH MOMCK WH(pOpManuu (Gu3ndeckoro cojepkanuss B VHTepHETE, CaMOCTOSTEIBHO (GOPMYITHPYS
MOMCKOBBIM 3ampoOC, HAXOJWTh IIYyTH OMNPEACICHHUS JOCTOBEPHOCTH IOJIyYeHHOH HH(OpMAIMKM Ha OCHOBE
HMCIOIIIUXCS 3HAHUM U JOIMOJTHUTECIIBHBIX NCTOYHUKOB,

® HCIOJBb30BaTh TMPH BBHINOJHEHWH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJSIPHYIO JIHTEpaTypy (Qu3mueckoro
COJIEpKaHusl, CIIPaBOYHBbIE MaTepualbl, pecypchl ceTu MHTEpHET, BiaJleTh NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus MHPOPMAIIMK M3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

® (CO3aaBaThb COGCTBCHHLIC IMUCBbMCHHBIE W YCTHBIC COO6IlIeHI/I$[ Ha OCHOBC I/IH(i)OpMaIH/H/I N3 HECKOJIBbKHUX
HCTOYHUKOB (PU3UYECKOT'O COACPKAHUS, TyOIMYHO TPEJICTABISATh PE3YJILTAThl MPOSKTHOW WM MCCIIEI0BATENHCKOM
NeSTEbHOCTH, TIPY ATOM I'PaMOTHO HCIIOJIb30BaTh H3YUCHHBIN MOHATHIHBIN anmapaT u3y4aeMoro pasjena GU3uku u
COIIPOBOKIATH BBICTYIIJICHHE MPE3CHTANNEH ¢ yIETOM 0COOCHHOCTEH ayIUTOPHUN CBEPCTHHUKOB.

TEMATHYECKOE IIVIAHUPOBAHUE
¢ yuétom pabGoueil mporpamMmbl

peaau3anuiro

WHBapHaHTHBIX MojayJieil (MM) nporpamMmbl «YpoUuHaa J1eATeJbHOCTE» U «OCHOBHBIE HIKOJbHbIE J1eJ1a.

7 KUIACC
KonmmdecTBogacoB | DIeKTpOHHBIC IIporpamma BocriuTaHust
No HawnmeHoBaHME pa3aeiioB U TEM (tudpoBrIe)
n/_n MIPOrPaMMBI Bcero | KP | I[IP |obOpa3oBaTensHBIEpECYpPC
BI
Pa3znen 1.@u3uka u e€ poJib B NO3HAHUYU OKPYKAIOLIEro MuUpa NMUNM«Y pounas
Bu6nnoreka LIOK bHOCTB»IPUBIICYECHIE BHUMAHUS
11 du3mKa - HayKa 0 IPUpPOJIE 2 https://m.edsoo.ru/7f4161 PIHMXCS K IICHHOCTHOMY aCIICKTy
04 X Ha ypOKax MPEIAMETOB, SIBICHUH
BuGnorexa LOK i, THUITUUPOBaHUE 00CYKICHHA,
BaHWIA CBOETO MHEHWUS, BRIPaOOTK]
1.2 DU3NYECKNEBETNUNHBI 2 1 https://m.edsoo.ru/7f4161 » BBID
04 HOCTHOT'O OTHOIIEHUS K N3ydaeM
B_6 OK BITHSM, SIBJICHUSM, JIUIAM;
. nOIMoTEeKa
13 EcTecTBEeHHOHAayYHBIIMETOIIO 2 1 https-//m.ed 1 17§4161 HIPHUMEHCHIC HHTCPAKTUBHBIX
. SHABMS 94ps. m.eds00.ru ¢opm yueOHOW paboTel -
Sl WHTEIUICKTYaIbHBIX,
Wroromnopasneny 6 CTUMYJTHPYIOIIUX
Paznen 2.11epBoHauaibHble CBEICHUS 0 CTPOEHHH BellleCTBA ITO3HABATETIPHYI0 MOTHBAIHIO,
BuGmorexa IJOK HIPOBBIX METOJIUK,
2.1 CrtpoeHueBemecTBa 1 https://m.edsoo.ru/7f4161 AUCKyccHH, Aaroux
04 BO3MOHOCTb npuodpecTH
o OITBIT BEJICHUS
N bubmuoreka [JOK .
pp | Memwkenie u bsanvoxcictse | 1 https://m edsoo /74161 | ICTPYCTBORO  waora;
' YacTUII BEIIECTBA 04 - - - TpynmoBou pa6OTBI, KoTopas
= YYUT CTPOUTH OTHOWICHUS U
23 ArperaTHbleCOCTOSTHUSBELIECT 2 bubmuroreka LJOK JIEWCTBOBATD B KOMAaHIE,
' Ba https://m.edso00.ru/7f4161
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| ba
Wroromnopasneny 5
Paznen 3./IBukeHue U B3anMojieiicTBUeE TeJl
brbanoreka [IOK
3.1 MexaHH4eCKOeABIKEHHUE 3 https://m.edsoo.ru/7f4161
94
brbanoreka [IOK
3.2 Wuepuwmst, Macca, MIOTHOCTh 4 1 https://m.edsoo.ru/7f4161
94
brbanoreka [IOK
3.3 Cwta. Bunsicun 14 2 https://m.edsoo.ru/7f4161
94
Hroronopazneny 21
Pa3nen 4./laBjenne TBEPABIX TeJl, :KUIKOCTEN U ra3oB
Hasnenwue. [lepemaua bubmuoreka [IOK
4.1 JABJICHHS TBEPABIMH TETAMH, 3 https://m.edsoo.ru/7f4161
JKUIKOCTSIMH U Ta3aMu 94
bubmmoreka [JOK
4.2 JTaBIIEeHUEKUAKOCTH 5 https://m.edso0.ru/7f4161
94
bubmmoreka [JOK
4.3 AtMochepHOEaBIeHnE 6 https://m.edso0.ru/7f4161
94
JleicTBHE )KUIKOCTH 1 ra3a Ha bubmorexa LIOK
4.4 ) A 7 3 https://m.edso0.ru/7f4161
MOrpy>kEHHOE B HUX TEJIO 94
Wroromnopasneny 21
Pa3zgen 5.PaGoTa u MOITHOCTDh. JHEpPrusi
bubmmoreka [JOK
51 Pabora 1 MOITHOCTh 3 1 |https://m.edsoo.ru/7f4161
94
bu6mmoreka LJOK
5.2 IIpocTeieMeXaHHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka LJOK
5.3 MexaHn4YeCcKasIHEPTUL 4 1 https://m.edsoo.ru/7f4161
94
Wroromnopasnemy 12
PesepBHOEBpeMs 3

CIOCOOCTBYET Ppa3BUTHIO
KPUTUYECKOTO MBIIUICHHUS;
noOyxkJIeHne  oOydaromumxcs
co0moaaTh HOPMBI
NOBEJICHUS, TIPaBHJIa OOIICHUS
co CBEPCTHUKAMHU u
MeIarOrHYeCKUMHU
pabOTHHKAMH,
COOTBETCTBYIOIINE YKIaay
o011e00pa3oBaTebHON
OpTaHU3alUK, YCTAHOBJICHUE U
TOJIEPIKKY
JoOpoXKenaTeTbHON
aTMocdepsl;

OpraHM3aIMi0 HACTAaBHUYECTBA
MOTHBUPOBAHHBIX u
3pYIUPOBAHHBIX
00yJaroNMXCs HaJ
HEYCIEBAIOINMH
OJJHOKJIaCCHHKaMH, B TOM
qucie c 0COOBIMU
o0pa3oBaTeILHEIMU
MOTPEOHOCTSMH, JAIOIIETO
00yJaroIIMMCst COIMATHHO
3HAYNMBIT OITBIT

COTpYJHUYECTBA W B3aUMHOMN
IIOMOIIH;

AHULIUUPOBAHUE U MOIIEPKKY
HCCIEN0BATENBCKOM
JIESITENFHOCTH  O0YJaroIInXcs,
TJIAHUPOBAHNE W BBIIOJTHEHUE
WHIWBH Ty aJTbHBIX "
TPYIIOBBIX MIPOEKTOB
BOCIIUTATEIBHON
HaIPaBIEHHOCTH.
NM«OcHOBHbBIE LIKOJbHBIE
Aeaay».yqactue BO
BCEPOCCUMCKUX aKIUsIX,
TTOCBSIIIIEHHBIX 3HAYUMBIM
COOBITHAM B Poccumn,
MHPE;TOP)KECTBEHHEIE
MEpONpHUATHS, CBSI3aHHBIE C
3aBepIIeHneM  00pa3oBaHUS,
MEPEXOAOM Ha  CIEIYHOLIMI
YpOBEHB o0pa3oBaHwMs,
CHUMBOIU3UPYIOIIHE
proOpeTeHne HOBBIX
COLMaJbHBIX ~ CTATyCOB B
00pa3oBaTenbHON
OpraHM3aIlNH,

o01IecTBe; IepeMOHUHT
HarpaxaeHus (0  HWTOraM
ydeOHOro  Tmepuona, Trofa)
00yJaroNMXCs W MEAaroroB 3a
ydacTtue B JKU3HU
0o0pa3oBaTenbHON
OpraHM3allVH, JIOCTUXKCHUS B
KOHKypCaX, COPEBHOBaHUSX,
ONTUMITHA/IAX, BKJIA]] B
pasBuTHe  00Opa3oBaTEIbHOU
OpraHM3alNH, cBOEH
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MECTHOCTH;HaOM0JeHuEe 32
MOBEJCHUEM O0ydalomuxcs B
CUTYyalusax MOATOTOBKH,
MIPOBEICHHUS, aHanM3a
OCHOBHBIX  IIKOJNBHBIX  JIE,
MEpPOIPUATUH, 150.4
OTHOUICHUSIMH c
00yJaroIMMHCS PasHbIX
BO3pAcTOB, c
nearoruaecKuMH
paboTHUKaMH ®  JPYTUMH
B3POCTIBIMH.

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

68

12

8 KJIACC

Ne

n/

HanMeHnoBaHMEPA3IEIOB U
TEMIIPOrpaMMBbI

KomuectBouacoB

IBcero

KP

IIP

OnekrpoHHble (TH(POBLIE)
00pa30BaTENbHBIEPECYPCHI

[Iporpamma BocniuTaHust

Paznea 1.Teny1oBbIessBJIeHUA

11

Crtpoenue u
CBOMCTBAaBEIIECTBA

bub6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

1.2

TennoBeIENpOLECCHI

21

bub6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Hroronopazaeny

28

Pa3g

eJ1 2.2JIeKTPUYeCKHe H MATHUTHBIE SIBJICHUSA

2.1

ONEKTPUIECKIE 3aPsIbL.
3apsoKeHHBIE Tela U UX
B3aMMOJCHCTBHE

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

2.2

ITocTOSTHHBINAIEKTPUY ECKUIATO
K

20

bub6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

2.3

MarsuTHBICSBIICHUS

Lo

bu6mmoreka LJOK
https://m.edsoo.ru/7f4181ce

2.4

DJeKTpoMar HU THaSIFH Ty KITHSI

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

Wroronopazneny

37

PesepBHOEBpeMs

NM«Ypounas
HesiTeJIbHOCTH»
MPUBJICUCHUEC BHUMAaHUA
00y4arouXxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypoKax
MPEeIMETOB, SIBJICHUN U
COOBITHI, THUITUMPOBaHKE
00CYKICHUIA,
BBICKA3bIBAHUN CBOEIO
MHEHWUsI, BLIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOLICHUSI K
M3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JIAIAM;
MPUMEHEHHE
MHTEPaKTHBHBIX (hOpM
yueOHOM padoThI -
MHTEIUIEKTYallbHbIX,
CTUMYJIUPYIOIIHX
MO3HABATENILHYIO
MOTHBAIIUIO, UTPOBBIX
METOJIUK, TUCKYCCHH,
JIAFOIIX BO3MOXKHOCTD
MPUOOPECTH OIIBIT BEJICHUS
KOHCTPYKTHBHOTO JINAJIOTA;
TPYIIIIOBOI paboThI, KOTOpas
YUYUT CTPOUTH OTHOILICHHUS U
ZeiicTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIILICHUSL;
mo0yXIeHne 00yJarommIXCs
COOJFO/IATh HOPMBI
MOBE/ICHHS, TIPaBHIa
OOIIEHU CO CBePCTHUKAMU
U TEIarOTHYECKUMU
paboTHUKaMHU,
COOTBETCTBYIOIINE YKIAAY
obmeodpa3oBaTebHON
OpraHM3alli{, YCTAaHOBJICHHE
U TIOJIEPKKY

TIOOp OKeNnaTensHON
aTMoc(epsl;

OpraHM3aIHIO
HACTaBHUYECTBA
MOTHBUPOBAHHBIX U
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SPYAUPOBAHHBIX
o0yJaromuxcs Hajl
HEYCIICBAIOIIIUMHU
OJTHOKJTACCHUKAMH, B TOM
YUCIIE ¢ 0COOBIMH
00pa3oBaTeTEHBIMU
MOTPEOHOCTSIMH, JAFOIIETO
00yJaromuMCcs COIMaIhHO
3HAYUMBIH OIIBIT
COTPYIHAYECTBA U
B3aMMHOM TIOMOIIIH;
WHHAIMMPOBAHUE U
MOJIEPIKKY
HCCIIEIOBATEIIBLCKON
JIESITETbHOCTH
oOyyJarommmxcs,
TUTAHUPOBAHUE U
BBIMOJTHEHHE
WHIUBHAYAIbHBIX U
IPYIIOBBIX IPOEKTOB
BOCITUTATETBHOU
HATPaBJICHHOCTH.
NM«OcHOBHBIE
IIKOJILHBIE /IeJIa».y4acTHe
BO BCEPOCCUICKUX aKITHSIX,
IIOCBAIIICHHBIX 3HAYUMbIM
coObITHsIM B Poccun,
MUPE;TOPIKECTBEHHBIE
MEpOIpHUATHSA, CBA3AHHBIC C
3aBepILeHHEM 00pa30BaHMs,
[IEPEXO0IOM Ha CIAEAYIOLIMN
YpOBEHb 00pa3oBaHus,
CHMBOJIM3HUPYIOIUE
NpUoOpeTeHne HOBBIX
COLMAJIbHBIX CTATYCOB B
00pa3oBaTeNnbHOM
OpraHu3aliy,

0011eCTBE; [IEPEMOHUH
HarpaxJaeHus (1o uToram
yueOHOro repuoa, roja)
00y4aIOIINXCs ¥ TIeJIaroroB
3a y4acTHE B KH3HU
00pa3oBaTeNnbHOM
OpraHM3aliH, JTOCTHKCHUS B
KOHKYpCax, COPEBHOBAHHMSIX,
OJIMMITHAJIaX,, BKJIA]] B
pa3BuTHE 00pa30BATEIHHOM
OpraHu3alum, CBOei
MECTHOCTH;HAOIIOIEHHE 3a
MOBEZCHUEM O0YJaFOIITIXCS
B CHTYaIUsX MOATOTOBKHY,
MPOBEICHHSI, aHAIHN3a
OCHOBHBIX IIKOJBHBIX JIEl,
MEPOIPUITHH, UX
OTHOIIICHHUSIMHU C
00yJarOMUMUCS Pa3HBIX
BO3PacTOB, C
Mearori4eCKUuMHU
paboTHUKAMU U JPYTHIMH
B3POCIIBIMHU.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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14.5

9 KJIACC

‘ Ne n/nl HanMenoBaHuepaszienos u

KonuuectBovyacos bHeKTpOHHLIe (undpossbie) ‘

[Iporpamma BocuTaHHS
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TEMIPOTrPaMMBbI Bcero |[KP |IIP |oOpa3oBaTenbHBIEpECYpPCHI
Paznea 1.Mexanu4eckuesiBJIeHHS NM«YpouHas
11 MexaHn4ecKoe IBUXKEHHUE U 10 1 bubmuoreka [JOK AeATEeILHOCTE
' CIOCOOBI €ro OIMUCAHUS https://m.edsoo.ru/7f41a4a6 [MPUBJICUCHUC BHUMAHUA
1.2 BiaumogetictBueren 20 3 bubmorexa [IOK Ogﬁi?Tlﬁg;CﬂaineKT
' https://m.edsoo.ru/7f41a4a6 ﬁquaem > ypomz
brbanoreka [IOK =
1.3 3aKOHBICOXpaHEHUS 10 3 httos://m.ed 17§41a4a6 [IPEAMCTOB, ABJICHUH 1
ps.//M.edso0.ru 8830 lcoGpITHid, MHULIMMPOBAHUE
Wroromnopasneny 40 00CYXKIACHUH,
Pa3zgen 2.MexanndyecKne K0JI€0AHHUS M BOJTHBI BBICKA3bIBAHU CBOCTO
Bu6morexa [JOK MHEHUSI, BEIPAOOTKH CBOETO
2.1 M KHEK 7
eXaHWYECKUEKOIeOaHus 3 https://m.edso0.ru/7f4lada THHOCTHOO OTHOIICHHS K
_ OK M3y4aeMbIM COOBITHSM,
K .
2.2 MexaHn4uecKeBOIHBI. 3BYK 8 3 htl;l H,I;I/OTe da 1 1741436 SBJICHUSM, JTMLIAM,;
PS.//M.€easoo0.ru a4al [IpUMEHEHHE
Wroromnopasneny 15 MHTEPAKTUBHBIX (OPM
Pa3zaen 3.9/1eKTPOMarHuTHOE MOJie U IEKTPOMATHUTHBIE BOJHBI y4eGHOl paboTEI -
31 DNEKTPOMArHUTHOE TIOJIE U 6 9 bubmuoreka [HOK MHTCIICKTYaIbHBIX,
' 9JIEKTPOMArHUTHBIE BOJTHEI https://m.edsoo.ru/7f41la4a6 CTHMYIMPYIOUIIX
O3HaBaTeIbH
HTOFOHOpa3HeHy 6 MOTHUBAILINIO I/I)I/“};OBBIX
Pa3znen 4.CBeToBLIESABJICHUSA METOJIMK, TUCKYCCHIA,
41 3aKOHBIPACIIPOCTPAHEHHSICBET 6 2 bubmuoreka [HOK IMAOLMX BO3MOKHOCTb
' a https://m.edsoo.ru/7f41a4a6 [pHOOPECTH ONBIT BEACHUS
42 I . 6 3 Bub6morexa [JOK KOHCTPYKTHBHOI'O IMAJIOTa;
. WH3bI U ONITUYECKUETTPHOOPHI i
pHoop https://m.eds00.ru/7f41a4a6 [PYMIOBOH paboThl, KOTOpas
UT CTPOUTH OTHOIICHUS U
43 Paznoxenne Genoro ceera B 3 2 bub6mmoreka [JOK Z:ﬁCTBoI;aTL B KOMaHIe
' CIIEKTD https://m.edsoo.ru/7f41a4a6 cnocoGeTByer paSBHmK’)
Wroromopasneny 15 KPUTUYECKOT O MBIIIIEHUS;
Paznen S.KBaHTOBBIESIBJIEHUS MoOy>KIeHne 00yJaIOIUXCs
51 HcnyckaHue U IOrIomeHre 4 1 Bubmorexa [IOK CcO0JTI0NATh HOPMBI
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 “gBeHeHH’L Tpasujia
OOIIEHHSI CO CBEPCTHUKAMU
bu6mmoreka LJOK
5.2 CTpoeHneaToMHOTrosIpa 6 1 W TIeJ]arOrMYeCKHUMU
P P https://m.edsoo.ru/7f41a4a6 pa&i S
br6mmoreka LHOK .
5.3 SnepHblepeaknu 7 1 httos://m.ed 1 7f412436 COOTBETCTBYIOIIMEC YKIIaly
ps.//m.eas00.ru a4a% |h6meoOpa3oBaTENbHOMN
Wroronopasnemy 17 OpTraHMU3aIlNH, YCTAHOBJICHHE

Pasznen 6.IloBTOpPUTEIHbHO-000011AI0IIUIMOYJIb

1 TIOJICPIKKY

6.1

[ToBTOpenue n 0600IIeHIE
coJiepkaHus Kypca (pU3uKu 3a
7-9 knacc

9

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

ImoOpoXkenaTensHON
aTMoc(hepsl;
OpraHn3aIHIo

Uroro no pazgeny

HaCTaBHUYECTBA
MOTHBUPOBAHHBIX U
SPYITUPOBAHHBIX
00yJaromxcst HaJl
HEYCIEBAIOIMMU
OJIHOKJIACCHUKAMH, B TOM
YHCIIE C OCOOBIMH
00pa3oBaTENbHBIMU
MOTPEOHOCTSAMHU, JIAFOIIETO
00yJaIOIIMMCS COIIMAITEHO
BHAYMMBIN OITBIT
COTPYIHHYECTBA U
B3aUMHOM ITOMOILH;
WHUIIUUPOBAHUE U
MOJICPKKY

HCCIIENOBATEIbCKON
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IMesTeNbHOCTH
00yJaroIuXCs,
MIaHUPOBAaHUE U
BBITTOJTHEHNE
WHIUBUTYATbHBIX H
TPYTIIOBBIX IPOEKTOB
BOCITUTATENEHON
HaIpPaBJICHHOCTH.
NM«OcHOBHBIE
HIKOJIbHBIE J1eJ12».yJacTue
BO BCEPOCCUMCKUX aKIUAX,
ITOCBAIIICHHBIX 3HAYUMbIM
coObITHAM B Poccun,
MUPE;TOPKECTBECHHBIE
MCPOITPUATHSA, CBA3aHHBIC C
3aBepIIeHueM 00pa3oBaHuUs,
[epexo0/IoM Ha CIIEIYIOLIUN
YpOBEHb 00pa30BaHMUS,
CUMBOJIM3UPYIOIINE
MpHOOpETEHNE HOBBIX
COIMAJIbHBIX CTaTyCOB B
oOpa3oBaTeILHON
OpraHu3alyy,

00II1eCcTBE; IEPEMOHUHT
HarpaxaeHus (110 nToram
yaeOHOT 0 TIeproa, Toaa)
00yJaloNIMXCs 3a yJacTre B
PKU3HU 00pa3oBaTENbHON
OpTraHMU3aIH, JOCTIKEHHS B
KOHKYpCaX, COpEBHOBAHHUSX,
ONTUMIINAAX, BKJIA] B
[pa3BUTHE 00pa30BaTEIHLHON
OpraHu3alivu, CBOen
MECTHOCTH,

OBHIEE KOJIMYECTBO YACOB

110 ITPOI'PAMME 102 27
Beimucka Bepaa 30.08.2023 r. ]
7 5 / /
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20




