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MOSICHUTEJIbHAS 3AIIMCKA

PaGouas nmporpamma no yaebHoMy mpermety «Pusuka (yriryOneHHbli ypoBeHb)» 11 5-9 KiaccoB paspaboraHa Ha OCHOBE CIENYIOMIUX
JIOKYMEHTOB:

1. ®enepanbHbli rocyapcTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOI'O 00IIero odpazoBanus, yTB. mpukKazoM Munnpocsemenus PO
ot 31.05.2021 Ne 287 (¢ uaMeHeHUSIMH ).

2. ®enepanbHag oOpa3zoBaTelbHas IPOrpaMMa OCHOBHOIo ob1ero oopasoBanus, yTB. mpukazom Munnpoceemenus P® ot 18.05.2023 Ne
370 (c u3MEHEHUAMN).

3. @enepanbHas paboyas IporpaMMa 0CHOBHOTO ob11iero obpaszosanus «Pusuka (yrayOieHHbl YpoBeHb)» (11t 5-9 Ki1accoB
oOpasoBaTebHbIX opranuzaiuii). - ®I'bOY Uncruryt copeprxanus u metooB ooyuenus um. B.C. Jlexnesa, Mocksa 2025.

4. OcnoBHas obOpaszoBaTenbHas porpaMMa 0CHOBHOro obuiero obpazosanust MOV Jlunes Ne 3 (B cootsetctBuu ¢ ®I'OC-2021) ot
26.08.2022 (c u3smMeHeHUsIMH ).

Conepkanue mporpaMMel o (U3KMKe HAIIPABJIECHO HA YIOBJICTBOPEHHE MOBBIIICHHBIX 3allPOCOB YYAlHXCsl, CTPEMSLIUXCA K Ooee
rnyOOKOMY OCBOCHMIO (PU3NYECKUX 3HAHUH, H HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYUHOH IpaMOTHOCTH oOydaromuxcs. B nporpamme 1o dusuke
YYHTHIBAIOTCA BO3MOKHOCTH ydeOHoro npeamera B peanuszanuu tpedbosannii @I'OC OO0 k miaanupyeMbIM JIMYHOCTHBIM U METATPEAMETHBIM
pe3ynbTaTaM 00yueHHsl, a TAKIKE MEKIIPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YueOHBIX PEJMETOR HAa YPOBHE OCHOBHOTO 00IIEro
oOpa3zoBaHus.

[Iporpamma 1o ¢u3uke ycTaHaBIMBaeT pacnpesieicHue ydeOHOro Marepualia no rojgam oOyueHHs (MO Kjaccam), Ipearnojaraer
nociaenOBaTCIbHOCTE H3YHYCHHA TCM, OCHOBaHHYIO Ha JIOTHKE pa3BHTHA [PEIMETHOIO COJICpKaHus H YLIéTe BO3PaCTHBIX ocobeHHOCTEH
00y4arommuxcsl.

du3nka SBASETCS CHCTEMOOOPa3yIONUM JUTSI eCTeCTBEHHOHAYYHBIX YU4eOHBIX MPEeJIMETOB, MOCKONBKY (hDU3MUecKHe 3aKOHBI JIEXKAT B OCHOBE
NPOLIECCOB U SABIEHUN, M3y4aeMbIX XHMHEH, Ouosoruei, acTpoHoMuel M Qu3MyecKoil reorpadueil, BHOCHT BKJIad B €CTECTBEHHOHAYUYHYIO
KapTHHY MHDPA, PeoCcTaBigeT Hanboiee sICHble 00pasibl NPHMEHEHUs HAYYHOIO METOJa MO3HAHUA, TO €CTh Crocoba MmojiydeHus JOCTOBEPHBIX
3HAHWUH O MHpE.

Opnna M3 raBHBIX 3a71a4 Qu3H4YecKoro o0pa3oBaHHs B CTPYKType obiero oOpasoBaHus COCTOUT B (JOPMHPOBAHHM €CTECTBEHHO-HAYUHOM
rpaMOTHOCTH M HHTEpECa K HayKe y ydalluxcs.

N3zyuenne Qpusuxy Ha yriyOn€HHOM ypOBHE MpEANoNaraeT yBEpEeHHOE BIAJieHHe CIEAYIOIMMH KOMIETEHTHOCTSIMHE, XapaKTepH3YIOMUMU
€CTeCTBEHHOHAYYHYIO PAMOTHOCTD:

HAYYHO OOBSICHSATH SIBICHUS,

OIICHHBATH H MOHUMATh 0COOEHHOCTH HAYYHOI'0 HCCIIEJOBAHHUS;



MHTEPIPETUPOBATE JaHHBIC H HCIIOJIb30BAaTh HAYYHBIC JI0KA3aTebCTBRA JIJIsl IOMYyYEHHS BLIBOLOB.

[lenn m3ydeHus (HU3UKH Ha YPOBHE OCHOBHOIO oO0miero obpasosanusi onpesnesienbl B Koumenmuw mnpenojaBanus y4eOHOTO IMpeaMera
«®usuka» B o00pasoBarTeNnbHbIX opraHusanusax Poccuiickod ®enepanuu, peanu3ylonuX OCHOBHBIC 00IeoOpa3oBaTeNbHbBIC IIPOrPaMMBEL,
yTBepkaEHHOM pemenueM Komnerun Munucrepersa npocsetenust Poceniickoit @enepanuu (mpotokxon ot 3 aekadbps 2019 r. Ne [TK-4pH).

[lenu n3ydyenust pusuku Ha yrinyOnéHHOM ypOBHE:

pa3BUTHE HMHTEpeca W CTPEMJICHHS ydYallMXcsl K HAyYHOMY HW3YYEHHIO TNPUPOJIbI, Pa3BUTUE UX HMHTEJUIEKTYAIbHBIX W TBOPYECKUX
crocoOHOCTEIH

pa3BHTHE MPEICTABICHUN 0 HAYYHOM METo/Ie M03HaHus U (GOPMHPOBAaHUE HCCIIEA0BATEILCKOTO OTHOLIEHUS K OKPYIKAIOIIHM SBJICHUSIM;

(opmMHEpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHsI OCHOB CTPOCHHS MAaTEPHH U (PYHIAMEHTAIHHBIX 3aKOHOB (DU3HKH;

dopmupoBaHue yMeHUH NpUMeHTh (PU3NYECKUEe 3HAHUS U HAYUYHBIE JIOKA3aTeIbCTRA VT OOBICHEHNS OKPYKAIOIINX SBICHHI;

dbopmupoBaHue NpeCTaBICHIH 0 oy (PU3MKH Uil Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU H TEXHOJIOTHH;

pa3BUTHE TIPEJICTABIECHUH O BO3MOXKHBIX cepax Oyaymeid npodeccHOHATbHON NesSTENbHOCTH, CBS3aHHOW ¢ (DM3MKOM, MOArOTOBKA K
JajpHeineMy 0Oy4eHHIO B 3TOM HAIllPaBJICHUH;

dopMupoBaHre rOTOBHOCTH K HajibHElIIeMy H3ydeHHIO (U3MKH Ha YriayOn€HHOM YpPOBHE B paMKax COOTBETCTBYIOIIUX Mpoguiei
o0ydeHHs Ha YPOBHE cpejiHero od1ero o0pa3oBaHusl.

JlocTiykeHHWe 3TUX IieNiell mporpaMMel Mo (pu3MKe Ha ypoOBHE OCHOBHOro o0imero oOpazoBaHus 00ECIEUHBACTCSI PEHICHHEM CIEAYIOMNX
3a1ay:

NpHoOpETEHNE 3HAHUM O TUCKPETHOM CTPOCHHMH BEIIECTBA, MEXaHUYECKUX, TEMIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHHe yMeHUH aHalu3upoBarb W OOBICHATH (U3NMYEecKHe SBICHUS HA OCHOBE W3YYEHHBIX (HU3MYECKHX 3aKOHOB U
3aKOHOMEPHOCTEH

OCBOECHME METOJIOB pelleHHs PAaCUETHBIX U KaYeCTBEHHBIX 3a/1a4, TPEOYIOIUX CO3MaHus U HCIIONb30BaHus (U3NICCKUX MOJENIEH, BKIFOYast
TBOPYECKHE U MPAKTUKO-OPUCHTHPOBAHHBIC 3a1ayuH;

pa3BHTHE MCCIENOBATEIBCKUX YMEHMI: HaOMI0JaTh SBICHHMS U U3MEpATh (PU3UYECKHE BEJIMYMHBI, BBIIBHraTh THIIOTE3Bl W IpeyIararb
IKCIEPUMEHTAJIBHBIE CIIOCOOBI MX TIPOBEPKH, IUIAHHPOBATE M IPOBOJAUTH OIBITHL, HKCIEPHUMEHTAILHBIE HCCIIEJAOBaHHS, aHAIH3HPOBAThH
MOJIyYEHHBIE IAaHHBIE U JIENIaTh BHIBOJIEI,

ocBoeHue NnpuéMoB paboTsl ¢ undopmanuein GuU3NIECKOro cojepikaHus, BKIOUYasi WHHOPMAIHIO O COBPEMEHHBIX JOCTHKEHUIX (H3HKH,
HHTEPIpeTaIisa ¥ KPUTHYECKOE OIICHUBaHKWE HH(POPMAIIUH;

3HAKOMCTBO €O cdepaMu Npo(hecCHOHATBHON AATENbHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH, H COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha
JMOCTIKEHHAX (PU3NYECKOM HAYKH.



Ha m3yuenue ¢usuky (yrinyOonéHubiil ypoBeHb) Ha ypOBHE OCHOBHOTO obmero obpasosanus orBoautes 340 yacos: B 7 kiacce — 102 waca 3
yaca B HeZIeN0), B 8 kmacce — 102 gaca (3 yaca B HeJIeN0), B 9 Kiacce — 136 yacos (4 gaca B HEZIENIO).



COAEPKAHHUE OBYUYEHMUS

7 KJIACC

Pasznen 1. ®u3uka u €€ poJib B HO3HAHHH OKPY/KAKMIEr0 MHPA.

dusnka — HayKa o pupojie. SIBIeH s IPUPOJIBI (IMEMEHTBI COAEPIKAHHUS, BKIIFOUAIONIHE MEKIIPEIMETHBIE CBsI3H ). DU3HYCCKUC SIBICHUS:
MEXaHWYeCKHe, TeTIOBbIC, 2JIEKTPUUECKHE, MAarHUTHEIE, CBETOBLIE, 3BYKOBBIC.

dusndeckre BenuuuHbl. PasmeprocTh. Enununibl Qusndeckux BenudnH. M3mepenue (H3HUYecKMX BeMM4uH. DTaNoHbl. PH3HYecKHe
npubopel. Llena nenenms. [lorpemmocts usmepennii. Ilpasmma Oesomacuoro Tpyaa npu pabote ¢ j1abopaTopHbIM 000pYIOBaHUEM.
MesxyHapo/iHas cucteMa eanHuI. [lepeBost BHECHCTEMHBIX e/[MHuUIl B eaunuibl CH.

Kak ¢u3nka u Jpyrue eCTeCTBEHHbIC HAYKH H3ydaloT HPUPOAY. EcTecTBeHHO-HAay4HBIH METOJ IO3HaHHMs: HAOMOJEHHEe, TOCTaHOBKA

HAy4HOTO BOIIPOCA, BLIJIBUIKEHHUE THIIOTE3, SKCIICPUMEHT ITO IMTPOBEPKE HIIOTE3, ob6bsicHeHne Habmomaemoro seienust. Onucanne GU3NIESCKUX
SIBJIEHUI C [IOMOIITHIO MOJIEJIEH.

Hemoncmpayuu.

MexaHn4yecKue, TEIUIOBBIE, JJIEKTPHYSCKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBIICHUS.

dusnueckue npubOphI | MPOLEAypa MPSIMbIX H3MEPEHHUI aHATIOTOBBIM U LIU(YPOBLIM ITPHOOPOM.

Jlabopamopnsie pabomel u onsimbl,

Omnpenenenue HeHbl JIeIeH s MIKalbl H3MePUTENBHOT0 mpubopa.

M3mMepenne muomanu U oonéma.

Omnpenenenue pazMepoB Maibix Tell. MeTot psAoB.

OneHKa JuaMeTpa aToMa METOZIOM PAIOB (C HCIIOIb30BaHueM (oTorpaduii).

OTIBITE TI0 ONPENEIICHUIO PACCTOSIHUI U BPEMEHH.

IIpoBeeHHe HCCICAOBAHHS [0 IIPOBEPKE THIOTE3bI: AATBHOCTD [ONETA MAPHKA, MyIIEHHOI0 TOPU3OHTANBHO, TeM 60Jibilie, YeM Oonbiie
BEICOTA ITyCKa.

Pasnen 2. IlepBonauaiibHbie CBEIEHHS 0 CTPOCHHH BeleCTBA.

CTpoeHHe BEMIECTBA: aTOMBI U MOJIEKYJIBL, HX pa3Mepbl U Macchl. OIBITEL, I0KAa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECCTBA.

JlBukeHWe 4wacTHI BemecTBa. CBA3b CKOPOCTH [BHIKEHHS 4YacTHIl C TemiepaTypoil. bpoyHosckoe masmxenue. Jluddysus.
BzanMoaeHCTBHE YaCTHIL BELIECTBA: IIPUTSIKEHHE H OTTalIKHBAHHE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, XKHAKOCTEH M TBEPABIX (KPHCTAUIMYECKUX) Tell. B3auMoCBs3b MEXTy CBOHCTBAMH

BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSX H UX aTOMHO-MOJIEKYISIPHBIM CTpoeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSHUH BOBL.
Hemoncmpayuu.



Habmonerre OpoyHOBCKOI'O JBHIKEHHUS.

Habmonenue muddy3un.

Habroienne SBIeHHH, 00bACHSFOIIMXCS MPATHKEHAEM MIIH OTTAJIKUBAHUCEM JacTHII BEIECTBA.

Jlabopamopmbie padomsl 1 ONbINGL.

OmBITHI 110 HAOIIOIEHHIO TEILIOBOIO PACIIMPEHHS Ira30B.

OmbITH IO OOHAPYKEHUIO NEHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHSL.

Pazpen 3. JIBuskeHne U B3aHMO/IeiicTBHE TeJl.

Mexanudeckoe Bukenue. IlyTh W mepeMemienue. PaBHOMepHOe M HepaBHOMepHOe aBwieHHe. CBOOOIHOE MajeHHE Kak NPHMEP
HepaBHOMEPHOTO JBIDKeHHs Tel. CKopocTh. CpeHsis CKOPOCTh MPU HEPABHOMEPHOM JBHKCHHH. PacuéT 1yTH ¥ BpeMeHH JIBHIKCHHSI.

I'pad¥ku 3aBHCHMOCTEH BETMYUH, OTUCHIBAIOMIMX JIBHIKCHHUE. O61mue ToHSTHSI 06 OTHOCUTENBLHOCTH JBHKeHHs. CI0XKEHHe CKOPOCTEH
JUIsl TEJI, IBHOKYIIUAXCsL apajiiesibHO.

SBeHde WHEPLMH. 3aKoH HMHepLyH. B3ammoseficTBue Tel KaK NMpUYMHA M3MEHEHHS CKOPOCTH JBHIKCHHA TCI. Macca kak mepa
WHEPTHOCTH Tejla B MOCTYNaTeIbHOM ABWXKCHHUH. ILIOTHOCTE BEIECTBA. Cps3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IuHHIE 00BEMa
pemecta. CMmecH H criabl. [IOBepXHOCTHAS W IMHEHHAS IIOTHOCTb.

Cuna Kak XapakTepHCcTHKa B3auMoeiicTsus Ten. Cuma ynpyroctu  3akon I'yka. Vi3MepeHne CHIIBI ¢ TOMOLIBIO IHHAMOMETpa. SIBiieHHe
TrOTEHHS M CHa TsokecTH. CHlla TSHKeCTH Ha Ipyrux nnanerax. Bec tena. Heecomocth. CriojeHHe CHII, HAlIPABJICHHBIX MO OJIHOM MPAMON.
PasnogeiictBytomas cuit. Cuna TpeHns. TpeHue CKOJIbKEeHUsS H TPEHHUE IIOKOs, BI3KOE TPEHUE. Tpenue B pUpoJie H TEXHUKE.

Hemoncmpayuu.

Habmoieane MeEXaHHIeCKOro IBUIKEHHS Tela.

M3Mepenre CKOPOCTH IIPSIMOJIMHEHHOTO JIBHKCHHUA.

Habmoaenne ABIeHUs HHEPIINH.

Ha6moneHne H3MeHEHUs CKOPOCTH TIPH B3aHMOICHCTBHH TEIL.

CpaBHeHHE Mace 110 B3aUMOJICHCTBHIO Tel.

CJio)KeHHe CHJI, HAlPAaBJICHHBIX 10 OJTHOM MPIMOI.

Jlabopamopmsie pabomol it ONBINTLL.

M3mepenne MacChl Tena ¢ IOMOMIBIO PBIYaKHbIX BECOB.

M3mepenne 00bEMa KUAKOCTH H TBEPAOIO Tea.

OnpeienieHre MIOTHOCTH TBEPOTO TENA.

OnpeieNenne 3aBUCHMOCTH pacTsKenus (1edopMaliii) MpyKUHBI OT HPHJIOYKEHHOH CHJIBL

Onpejenenne 3aBUCHMOCTH CHIIbI TPEHHS CKOJIbKEHHS! OT CHIIBI IaBJICHUS 1 XapaKTepa COMpHKACAIOIXCA [IOBEPXHOCTEM.



OnbITHl 1O OMPEIENEHHI0 CKOPOCTH PABHOMEPHOIO ABMIKEHMS (IIApUKa B JKHIKOCTH, MOJEIH SIEKTPUYCCKOro aBTOMODOMIII M TaK
Jaiee).

Pazgen 4. JlaBaenue TBEPABIX Tell, KHAKOCTEH H ra3oB.

Jlagienne. Cuna napnenusi. CriocoObl yMEHBICHHS M yBENHYEHNs JaBieHns. Jlapnenne rasa. 3aBUCHMOCTD JIaBJICHHS ra3a oT 00bEMa U
Temneparypsl. Ilepenada napneHus TBEPABIMU TEAMH, XKHIKOCTAMH U ra3aMu. 3axon ITackans. [IlHeBMaTndeckre MalliHbL

3aBHCHMOCTD JIaRJICHHS HKUIKOCTH OT IIIyOHHBI IOrpyskenus. ['uapocraruyueckuii napanoke. Coodmaromuecs cocyapl. I'napasiuyeckue
MexaHW3MblL. VICrosb30Banne BEICOKUX JaBJICHHN B COBPEMEHHEIX TEXHOIOIHAX. Y CTPOHCTBO BOAONPOBOJA.

Atmocdepa 3emnu u armocdepHoe fapnenue. IIpuunnbl CyIecTBOBaHUs BO3IYIIHON o6onouxu 3emum. Oneir Toppudenin. M3mepenue
aTMOC(EPHOTO JABJICHHS. 3aBUCHMOCTE aTMOC(EPHOrO JIaBleHHs OT BRICOTBI Hajl YPOBHEM MOpSL. [MpuGopsl U1 U3MEPEHHs aTMOC(EPHOTO
JIABJICHUS.

JleiicTBHe SKMKOCTH M Tra3a Ha MOTPYXEHHOE B HUX Telo. Berrankuparomias (apxumezioBa) cuiia. 3akoH Apxumena. YCloBHe
BO3HMKHOBEHMS BHITAJIKHBAIOIIEH (apXuMeI0BOi) CHItbL, oarekanue. [1nasanue ten. BosayxornaBanue.

Hemoncmpayuu.

3aBUCHMOCTE JIaBJICHHS Ta3a OT TEMIIEPATYPHL.

[lepenaya qaBIeHUs KHIKOCTBIO M Ta30M.

Coobmiaronuecst COCyAbl.

['mapaBnuyuecKnii mpece.

[IposiBenune neiCTBUS ATMOCHEPHOTO JABICHHUS.

Cudon.

3aBHCHMOCTE BBITATTKUBAIOMICH CUIIBI OT 00BEMA NOTPYKEHHOH B JKHM/IKOCTE YaCTH TeJla U IJIOTHOCTH XKHUIKOCTH.

PaBeHCTBO BHITATIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

VCII0BHE TUTABAHKS TEJ: [IABAHUE WM MOTPY/KEHHE TEl B 3aBUCHMOCTH OT COOTHOMICHHS IIIOTHOCTEH Tella 1 XKHJIKOCTH.

Jlabopamopnsie padomsl U ONbIMLI.

WceietoBanre 3aBHCHMOCTH Beca Tejla B BoJie OT 00BbEMa IOrpyKEHHON B JKHAKOCTE YaCTH TEja.

Onpejie/ieHHe BBITATKHBAOIICH CHITBL, JICHCTBYIOLICH Ha TEO, HOIPYKEHHOE B XKUJIKOCTE.

OMNBITHI 10 IPOBEPKE HE3ABUCHMOCTH BBITAIKUBAIOMIEH CHJIBI, IEHCTBYIOIICH HA TENO B KUIKOCTH, OT MacChl Tea.

ONBITHL, JEMOHCTPHPYIOIIHE 3aBHCUMOCTD BBITATKHBAIOIICH CHIIbL, JCHCTBYIOLIEH Ha TEJNO B HKHIKOCTH, OT obBpéma MmorpyKEHHONH B
KUAKOCTH YaCTH Tejia ¥ OT MIOTHOCTH KHIKOCTH.

KoHcTpyHpoBaHHe apeoMeTpa HilH KOHCTPYMPOBAHUE JIOAKH U ONPE/ICTICHHE €€ rPy30NOALEMHOCTH.

Pazmen 5. PaGora 1 MOIHOCTh. JHEPrus.

MexarmruecKas paboTa JUiA CHJL, HAallPaBIeHHBIX BJOJb JIMHUH TepeMerienus. MOomHOCTS.



[IpocThie MEeXaHW3MBI: phI¥ar, BOPOT, OI0K, MONMCHACT, HAKIOHHAS MJIOCKOCTh, HOKHHYHBIN MexanuzM. MomeHT cuiisl. PaBHOBecHe
peiuara. IlpaBumo momeHToB. IlpuMeHeHMe mpaBuiia paBHOBecHs pblyara K Osoky. «3omotoe mnpaBuioy» Mmexanuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTeie MeXaHH3MBI B OBITY, TEXHHKE, )KUBBIX OPraHH3Max.

Mexannueckas sneprusi. KuHerndeckas ¥ nmoTeHIuaibHas sHeprus. [IpeBparieHne oJHOTO BHJa MEXaHWYECKOH 3HEPruH B JPYTOii.
3aK0H COXPAHEHUS U MPEBPALICHUS SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

[IpuMepsI MPOCTHIX MEXAHU3MOB.

Jlabopamoprsie pabomel u onbimol.

HcenenoBanne ycIoBHi paBHOBECHS phlyara.

Nsmepenne KITJ] HakTOHHOM MIOCKOCTH.

OMnBITHI O JI0KA3aTeIbCTBY MPABHIIA phIYara JUis MOJIBUIKHOTO H HEMOIBUKHOTO OJIOKOB.

Omnsrter st onpeenenuss KIIJ] noasuxHOro U HENMOABUKHOTO OI0Ka.

M3yuenne paboThl CHIIBI YIIPYTOCTH MPH MOABEME IPY30B MPH IOMOIIU TTOIBUIKHOTO OI0Ka.

M3yduenue 3aK0Ha COXPAHEHHSI MEXaHUYECKOH SHEPIHH.

8 KJIACC

Paznen 6. TenmoBbie ABJIEHHS.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKOH TeOopHH CTpOeHHsi BelecTBa. Macca M pasMepbl aTOMOB W MOJieKyn. ONbITH,
MOJITBEPIK/IAOIIIE OCHOBHBIE TIOM0XKEHUS MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH.

Mojenu TBEPAOro, JKUAKOro U razoodpasHoro cocrosinuii Bemectsa. Kpucrammueckue u amopdubie tena. I'paden — HOBBII MaTepuan
JUTsl HOBBIX TeXHOJIOTHH. TeXHOIOrHH MOMyYeHHs HCKYCCTBEHHBIX anMa30B. OObsICHEeHHEe CBOMCTRB ra30B, JKH/IKOCTEH U TBEPABIX TeJl HAa OCHOBE
MIOJIOXKEHHH MOJIEKYISIPHO-KHHETHYeCKO# Teopun. [IoBepXHOCTHOE HATSHKEHUE, CMAavyuBaHUe, KalWUBIPHbIE BJIeHUs. TenaoBoe pacmupeHne
M CKaTHe. 3aBHCHMOCTD JIaBIICHUS ra3a oT 00bEMa, TeMIepaTypsl.

Temneparypa. CBs3b TEMIIEPATYPHI CO CpeHelt KHHETHUYECKO# SHEprueil TemI0BOr0 ABMKEHHS YacTHIl. TeMepaTypHbIe MIKaJbl.

BrayTtpensss sueprus. CriocoObl M3MEHEHMs BHYTPEHHEH SHEpPruu: Terionepejaada u coBepiieHue padoThl. Buibl Temnomnepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, H3IydyeHre. Bubl Ternonepeiadu B MpHpoJie U TexHuke. HeoOparuMocThk TEMIOBBIX MPOLECCOB.

KonuyectBo TenmnoTel. YaenbHas TEMIOEMKOCTH BemiecTsa. lemnooOMeH W TemnoBoe paBHoBecwe. 3akoH Herorona-Puxmana.
YpaBuensue TernioBoro dananca.



[lnapneHHe W OTBepJEBaHHE KPHUCTAIMYCCKUX BCHICCTB. Vyensuast Temota mmasienus. [lapooOpasopanue M KOHACHCALH.
Wcnapenue. Kumenue. VYnaenbHas TEIIOTA mapoobpazoBanis. 3aBHCHMOCTE TEMIEPATYpbl KHICHHE OT arMocepHOro JIaBICHUA.
HachIleHHbIH ¥ HeHACHIIEHHbIH nap. BIa)kHOCTh BO3/AyXa.

DHeprus TOIUIABA. Y ieNibHask TEIIOTa CrOpaHHus.

[Tpuniunbl paboThl TEMIOBBIX neurateneir. KIIJ| tennoBoro apurarens. Temiobie JBAraTend U 3amiura OKpYXaromei Cpeibl.
Tenmosslie MOTEPH B TEMIOCETSX.

3aKOH COXpaHEHHUs. W NPEBPAILCHIsSI SHEPTHH B MCXaHHYECKNX H TEILIOBBIX NTpOLEcCaX.

Jemoncmpauuu.

Ha6:moienne OpoyHOBCKOTO JABHKCHHS.

Ha6monenne naddysnu.

HabroieHne SBIeHAH TOBEPXHOCTHOTO HATSHKEHHS, CMauMBAHIA U KallHJIISIPHBIX SIBJICHUIH.

HabmoieHre Tera0BOro paciupeHus TEL.

3MeHeHne JABIeHHS ra3a Npy u3MeHeHuH o0bEMa i HarpeBaHWH HIIM OXJIAK/ICHHH.

[TpaBuiia ©3MEPEHHUS TEMIIEPATYPbI.

Bunel Tersionepeaayn.

OxJIa/IeHHe TIPU COBEPIICHUH PabOThI.

HarpesaHue npu COBEPIIEHUH Pa0OTH BHEIIHIMH CHJIAMH.

CpasHeHHE TEIIOEMKOCTEH pasinIHBIX BELICCTB.

Habmoienye KUIeHus.

HaGroenne ocTOSHCTBA TeMIIepaTyphl PH NJIABICHIH.

Moje TENIOBbIX JBHTaTENICH.

Jlabopamopmbsie padontvl U ONbIMMbL.

OIBITH! [0 OOHAPYKEHHIO JEHCTBHS CHII MOJIEKYJIAPHOTO MPHTAKCHHS.

OnBITH! MO BHIPAIMBAHHIO KPUCTAIIOB MOBAPEHHOM COJIM MM caxapa.

M3MepeHue TeMITePaTyphl TIPH TIOMOIIH JKHIKOCTHOTO TEpMOMETPA U JIaTYHKa TEMIIEpaTyphl.

OnsITEl IO HAOIIONEHHUIO TEIJIOBOTO paClIMPCHUA T'a30B, JKUJIKOCTEH M TBEPJBIX TEIl.

OmnBITHI 110 HAOJIFOIEHHIO 32 TABIECHHEM BO3JyXa B OajIOHE MITIPHIIA.

[IpoBepKa rUMOTE3bl TMHEHHOH 3aBUCAMOCTH JUIHHb CTOIOHMKA JKMIKOCTH B TEPMOMETPHYECKOH TPyOKe OT TeMIIepaTyphl.

Habmonenre U3MEHEH)s BHYTPEHHEH SHEPIHH Telld B pe3yJIbTaTe Temionepeayd U padoThl BHEIIHUX CHIL.

WUccnenoanue sBIeHHs TEII00OMEHA IIPH CMEINUBaHHH XOJIOMHOM W ropsueii BOJIBL.

Omnpe/eneHne KOIMYeCTBa TeIIOTh, ITOY4CHHOTO BO/ION MPH TETIO0OMEHE € HArPETHIM METATTHYECKHM LHTHHPOM.



Ornpe/ie/iecHHe MOITHOCTH TEILIOBbIX TOTEPh (3axon Heiorona-Puxmana).

OmnpeiesieHne yAEIbHOM TENIOEMKOCTH BEIIECTBA.

Hab6nroieHye 1 onudcaHue Ipolecca HermapeHus.

OnpejiefieHre OTHOCHTENILHOM BI@KHOCTH BO3/yXa.

OnpeieNieHue yAeNbHOH TEIUIOTHI MIABJIEHNS JIb/A.

Pazaea 7. DaekTpudecKie H MAarHUTHBIE SIBJICHHA.

DnexTpusanus Tel. J[pa posia sMeKTPHIECKUX 3apA/ioB. B3anumo;ieiicTRIE 3apskeHHbIX Tel. 3akon KynoHa.

Dnexrpuueckoe mose. Hanpsk€HHOCTH 3IEKTPUYCCKOro MOJI. [IpUHIUN CYNEPIO3HIHH SMEKTPUYECKHX TOoNeH (HAa Ka4yeCTBEHHOM
YpOBHE).

HoCHTETH DNEKTPUUYECKHX 3apsjioB. DIEMEHTapHBIH OJIEKTPHYCCKHH  3apsfl. Crpoenne aroma. IIpOBOIHWKH, IMIJICKTPUKH H
MONYIPOBOJAHUKH. 3aKOH COXPAHEHHUS JJICKTPHYECKOr0 3apsza.

DneKTpUYECKHi TOK. YCIOBHS CYIIECTBOBAHUS SJIEKTPHYICCKOIO TOKA. MCTOYHHKY TOCTOSHHOro TOKa. JIeHCTBUS 3JICKTPHYECKOro ToKa
(TemIoBoe, XMMIUIECKOe, MAarHUTHOE). DIEKTPHYECKAH TOK B METAIIAX, KUIAKOCTSX H rasax.

DnexTpuyeckas enb. Chaa Toka, DIEKTPHIECKOE HaNPSIKCHUE. AMITepMeTp H BOJBTMETD B LI TIOCTOSHHOrO ToKa. COnpoTHBIEHHE
[IPOBOJIHHAKA. Y AENBHOE COMPOTHBICHHME BEIICCTBA. 3akon Owma s ydactka nenu. IlocnmemoparensHOe H MapauieibHOC COCIHHEHHE
nposoaauKoB. DJIC B IeIH NOCTOSHHOTO TOKA. 3aKOH Owma Juts nosHoit nen. Ipasuna Kupxroda. Pacuér mpocTeix 3JIeKTPUYECKHX Hemeh.
HenuHeiHbIE 2JIEMEHTBL.

PaGoTa M MOIIHOCTH SJEKTpHYecKoro Toka. 3akoH Jlxoyins-JIeHua. DIeKTpuyecKue uend u noTpebuTeNn IEKTPHIYCCKON SHEPIrUu B
orTy. KOopoTKOe 3aMBIKaHHE.

IMocTosHHEIE MATHUTHL B3amMoeHCTBHE HMOCTOSHHBIX MAarHWTOB. MarmutHoe mose. MarHuTHOE moje 3eMIH W €ro 3Ha4eHHe is
skH3HE Ha Semue. OnbiT Jpcrena. MarHUTHOE MMOJE 3NEKTPHYECKOro Toka. OmbIT Awmnepa. [IpuMeHeHHE S]IEKTPOMArHUTOB B TEXHHKE.
JleiicTBHE MarHUTHOTO IOJIA HA IPOBOJTHUK C TOKOM. Cuia AMIiepa 1 onpejieficHue e€ HamnpaplieHus.. DIEKTPO/IBUTATEND MOCTOTHHOTO TOKA.
Vcrionb30Banue MEKTPOIBUTATeNCH B TEXHHIECKUX YCTPOMCTBAX M HA TPAHCTIOPTE.

Omnpithl Dapajes. SIBneHne 31eKTPOMArHATHOH HHIYKIAH. ITpasuno Jlenna. Dnekrporeneparop. CrocoOsl MOMyyeHHs INEKTPHHUECKOH
SHEpruu. DJNEKTPOCTAHIMK Ha BO30OHOBILIEMBIX HCTOYHHKAX SHEPIHH. DKOJIOrHYECKHE NPOOJIeMbl SHEPreTHKH. TOIIMBHEIC 3JIEMEHTHI U
JIEKTPOMOOHIIH.

Jemoncmpayuit.

DnexTpu3anus Tell.

J[Ba po/ia 2MEeKTPHUECKUX 3apsIOB M B3aMMO/ICHCTBUE 3apSUKCHHBIX TEIL.

VeTpoicTBO 1 IEHCTBHE 3JIEKTPOCKOIA.

DJIeKTpOoCcTaTHIECKast HHIYKIIAS.



3aK0H COXpAHEHUS NEKTPUYECKHUX 3apsA/I0B.

Mo ieTupoBaHie CHJIOBBIX TUHHUH 3JI€KTPHYECKOr0 MOJis ¢ MOMOLIEO OyMa’XKHBIX CYJITaHOB.

[TpOBOXHHUKH U JMIJIEKTPHKH.

M cTOYHUKH TTOCTOSTHHOI'O TOKA.

JleiicTBUS 3NEKTPHIECKOrO TOKA.

DNEKTPUYECKUH TOK B KHIKOCTH.

["a30BBIN pa3psi.

M3mepeHne CUlbl TOKA aMIIepMETPOM.

M3mepenne 3JeKTPHYECKOT0 HAPSHKEHUS BOJILTMETPOM.

Peocrar 1 MarasuH CONPOTHBIIEHHUH.

BzaumoeiicTBUE MOCTOSHHBIX MAarHUTOB.

MojienupoBanie HeBO3MOKHOCTH pa3/IeIeHUs II0JI0COB MarHuTa.

Mo ieTupoBaHie MATHUTHBIX [10JICH IIOCTOSHHBIX MarHHTOB.

OneIT DpcTeaa.

MarsuTHOE TIoJe ToKa. DIeKTPOMarHuT.

JleiicTBAE MarHUTHOTO 110JI HA HPOBOHHUK C TOKOM.

DIIEKTPOJBUTATEID TOCTOSIHHOTO TOKA.

Onpitel apajest.

DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jabopamopuvie pabomsl U ONGINTGL.

OMNBITHI 110 HAGIOIEHHIO EKTPU3ALMA Tl IIPH CONPHKOCHOBEHHH U HHIYKITHCH.

HabnroneHue AefcTBHs SIEKTPUYECKOTO 110l Ha TPOBOAHUKH ¥ JHDJICKTPHKH.

C6opKa M HCIIBITAHHE STIEKTPHYECKOMH LETH ITOCTOSHHOTO TOKA.

Mcerte[oBaHMe 3aBUCHMOCTH CHITBI TOKA, IIPOTEKAIOLIEr0 YEPE3 PE3UCTOp, OT HANIPSHKCHHUS HA PE3UCTOPC H COTIPOTHBICHHA pe3ucropa.

OnNBITEL, JEMOHCTPUPYIOIIHE 3aBHCHMOCTh JJIEKTPHYECKOr0 CONPOTHBICHHs MPOBOJHMKA OT €ro JUIMHBL, [UIOIMaRH NOMIEePEYHOr0
cedeHusi U MaTtepyana.

OnpeneneHue yaeabHOr0 CONMPOTHBICHUS IIPOBOHAKA.

[IpoBepKa IpaBuia CIOKEHHs HATIPSOKEHHH IPU TOCTIENOBATEILHOM COSMHCHIH JIBYX PE3HCTOPOB.

IIposepka npaBrJIa ZUisi CHIIBI TOKA NP [1apajlie/IbHOM COSJIMHEHHH Pe3HCTOPOB.

Onpenenerne DJIC ¥ BHyTPEHHETO CONPOTHBIICHHS HCTOYHHIKA TOKA.

ITposepka npasun Kupxroda.



[TpoBepka BHINOJIHCHHUS 3aKoHa OMa JUIs TTOJTHOM LEMH.

N3ydenue BOJIbTAMIIEPHBIX XapAKTEPHUCTHK HETMHEHHBIX 3JIEMEHTOB (JTaMIThl HAKQJTHMBAHUSI WK ITOJIYIIPOBOIHHKOBOTO JHOJIA).

Onpenenenne pabOTHI AEKTPUUYESCKOT0 TOKA, HILYIIEro Yepe3 pe3ucTop.

OnpeﬂeﬂeHHe MOIIHOCTH 2JIEKTPHYCCKOTO TOKA, BblﬂeﬂﬂeMOﬁ Hda pE3UCTOPE.

Onpenenenne KI1J] HarpeBartens.

MccnemoBanne MArHUTHOTO B3aUMOACHCTBHSI HOCTOSIHHBIX MArHUTOB.

W3yyeHne MarHu THOTO TIOJISE TOCTOSTHHBIX MarHUTOB TIPH WX O0OBEANHEHUH W Pa3JICIICHHH.

HccnenoBanue IeCTBAS NEKTPHYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMNBITBI, JEMOHCTPHPYIOIINE 3aBUCHMOCTH CHJIBI B3aUMOJIEHCTBHS KATYIIKH C TOKOM M MarHuTa OT CHJBI U HalpaBieHUs TOKa B
KaTYIIKe U OT HAJIM4Us (OTCYTCTBUS) CEp/IeYHUKA B KaTyIIKe.

M3y4enue NeiicTBAS MarHUTHOTO TOJIS HAa TIPOBOIHUK C TOKOM.

Koncrpyupopanue n usyueHue paboThl 2JIEKTPOIBUTATEIS.

M3mepenne paboThl B MOITHOCTH 3JIEKTPOABHTATEIBHON YCTaHOBKH.

OneITel 10 HWCCIEHAOBAHHMIO SIBICHHS OJIEKTPOMATHHTHON HMHAYKIMH: WCCIICJAOBAHHE WM3MCHECHHH 3HAYCHHS] W HANPABICHUS
WHIYKIIHOHHOT'O TOKA.

9 KJIACC

Pazpen 8. Mexanudeckue siBJICHHS.

Mexannueckoe asuxenue. MartepuanbHas Touka. CrocoObl OMHCAHUS MEXAaHWYECKOro JIBH)KEHHS: TaOJIMUYHbIH, rpagudecKuid,
anaiuTndeckuii. CucreMa orcuéra. OTHOCHTENIBHOCTE MEXAaHHYECKOTO JIBHIKEHHS.

BekTopHbBIE BETHYHHEL, OTIEpAIliH ¢ BEKTOpaMHU, IPOEKIHU BekTopa. Panuyc-BeKTop MaTepHanbHOH TOUKH, HEpEeMEIeHHe Ha [JIOCKOCTH.
PaBHomepHOe nNpsaMoiMHEeHHOe nBukeHne. HepaBHOMepHoe mpsamoimuHeHoe aBwkeHue. CpefHsss W MIHOBEHHas CKOpPOCTH Tella IpH
HEPAaBHOMEPHOM JIBH/KCHHH.

Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHERHOE IBHKEHHE. Y CKOpeHue ¢cBoOo HOro najgenus. Oneitel [anuines.

['paduueckas unTeprnperanus yCKOpEeHHs, CKOPOCTH, IIPOHICHHOrO IIYTH U IIEpEeMELIeHH S I IPAMOJIMHEHHOrO JBHIKEHHS.

JIBuKeHHe Tena, OpPOIIEHHOr0 MO YIJIOM K POPH30HTY.

JBmxenue no okpyxuoctH. JluneitHas CKOpOCTh, YIVIOBasi CKOPOCTh, MEPUOJ M 4acTOTa OOpaIleHusl TP PaBHOMEPHOM JIBUKEHHH TIO
OKpYy>XKHOCTH. CKOPOCTh U YCKOPEHHE TIPH JBUKEHUH 110 OKPY/KHOCTH.

Bekrop cunel. PaBHojelcTBYIOMIAs CHIIA.

[lepasiit 3axon Herorona. Bropoii 3akon Hetorona. Tpetuii 3akon Hetotona. [TpuHIun cyneprno3uiyu cuit.



Cuna ynpyroctu. 3akon I'yka. Cuiia TPEHHS: CHJIa TPEHHUS CKOIBKEHUs, CHJIa TPEHMS TOKos, Apyrue Buawl TpeHus. Koadduuument
TPEHHUA.

JIBHIKEHHE TEJI 110 OKPY)KHOCTH 110 I€HCTBHEM HECKOIBKHX CHIL

3akoH bepHymum m moasémuas cuia kpbuia. COBpeMEHHBIE JIeTaTelbHBIC alaparkl, CyAa Ha IOABOAHBLIX KPbUIbSX, aHTHKPBHUIO Ha
CKOPOCTHEIX aBTOMOOMISX. [IBHKeHHE 1T0e3/1a Ha MarHUTHOMH IOyILKE.

Cuna TSHKECTH M 3aKOH BCEMUPHOIO TArOTeHHs. J[BH)KEHHE Tell BOKPYT TPAaBHTAIMOHHOI0 LieHTpa (B TOM 4Kcie miaHeT Bokpyr ConHua).
[Teppas kocMuyeckasi cKOpocTh. HeBeCOMOCTh M EPErpysKu.

PaBHOBecHe MaTepHaibHON TOUKH. AGCOMOTHO TBEPI0E Teno. PaBHoBecHe TBEPAOro Tena ¢ 3aKpeIUIEHHOMH OChlO BpatleHus. MoMeHT
cunbl. LlenTp TsKecTH.

Wmnynec tena. M3menenue umitynbca. MMnynbe cunbl. YIpyroe M HEyNnpyroe B3auMojeicTBue. 3aKOHbI M3MEHEHHS] U COXPaHCHHUs
uMITylibca. PeakTuBHOE IBHKEHHE.

Mexannveckast pabota U MOIHOCT. PaboTa cull TSXKecTH, ynpyroct, TpeHus. Ces3b sHepruu u padbotsl. lloTenumansnas sHeprus
Tena, NOAHATOrO Hajl MOBEPXHOCTHIO 3emiH. [loTennnanbHas sHeprus cxartoit npyxunbl. Kunerndeckas sHeprud. Teopema 0 KHHETHYECKOM
SHEPruH. 3aKOH H3MEHEHHS U COXPAHEHHS MEXaHHYECKOH SHEPIHHU.

Hemoncmpayuu.

Habmo1eHie MexaHH4eCKoro JBUKEHHSI Tela OTHOCUTETBHO Pa3HbIX TNl OTCUETA.

Cpasnenne nyTeil i TpPaeKTOPHH IBHXKCHHS OJIHOTO H TOT'0 XKE Tejla OTHOCHTENBHO PasHbIX Tel OTCUETA.

M3mMepeHnne CKOPOCTH H YCKOPEHHs NIPAMOJIHHERHOIO JBHKEHH.

HccnenoBarne MpH3HAKOB PABHOYCKOPEHHOI'O JIBHIKEHHUSL.

HabGmonenne aBukeHus Telia 1o OKpYyKHOCTH.

HabOmoenne MeEXaHHYECKHX SIBIICHUH, IPOUCXOMAIIUX B cucteMe orcuéra « Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHUH
OTHOCHUTENBHO KabuHeTa HU3UKH.

HaGmoenue paBHOBECHS Tell, CBOOOIHOrO NnajeHus, Kojaedanus MasTHHKA B HHEPLHMAIBHBIX CUCTEMaX Kak MMOJTBEPXKICHHE IPUHIIMIIA
OTHOCUTEJIbHOCTH.

3aBHCHMOCTH YCKOPEHHS TeJla OT €ro Macchl M JICHCTBYIOIIEH Ha HETO CHIIBL.

Habmonenue paBeHCTBa CHII IIPH B3aMMOJICHCTBUH TEIL.

M3MeHeHHe Beca Tejia MPpH YCKOPEHHOM JIBH)KEHUH.

Ilepenaua ummynbca nNpu B3aUMOJICHCTBUH TEIl.

[IpeoOpazoranus SHEPTHU NPU B3aUMOJICHCTBHHM TeJl.

Coxpanenue uMityjibca npu abcoyOTHO HEYIIPYTOM B3aUMOJAECHCTBHH.

Coxpanenue UMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBHH.



HabGnroienue peak THBHOIO IBUKEHU.

CoxpaHeHue Hepriu pu cBOOOTHOM NaJIEHUH.

CoxpaHeHue dJHepruy Py JIBHKEHUH Tea MOJI ACHCTBHEM TIPYKUHBI.

Jlabopamopnbsie pabomsl U ONbINIGL.

KoncTpynpoBaHue TpakTa /sl pa3roHa U JaJbHEHIIEro paBHOMEPHOrO ABHIKEHHS IAPUKa HITH TEJIeKKH.

Onpenenenne cpeiHel CKOPOCTH CKONIbKeHHMs OpycKa WM JIBUKEHHS [IIAPHKA 110 HAKIIOHHOH TJIOCKOCTH.

Onpejiesienne YCKOpEeHUs Tela Py paBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOH IIOCKOCTH.

Hccenenosadne 3aBHECUMOCTH ITYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4YalbHOH CKOPOCTH.

[IpoBepKa THIIOTE3bI: €CIIU HPU PAaBHOYCKOPEHHOM JIBH)KEHMH 0e3 HayalbHOM CKOPOCTH IyTH OTHOCSITCS Kak psji HEUETHBIX 4HCEll, TO
BpeMeHa OJIMHAKOBEL.

UccrenoBanue JIBHKEHHS Tea, OPOIIEHHOIO MO/ YIJIOM K TOPH30HTY.

HccnenoBanne 3aBUCUMOCTH CUITBI TPEHHSI CKOJIBKEHHS OT CHIIbI HOPMAIbHOTO JaBIECHHS.

Omnpenenenue ko> hunpenTa TpEHUS CKOJILKCHHS.

Omnpenenenue ECTKOCTH HPYKHHBL

MccnenoBanue 3aBHCHMOCTH CHITHI YIIPYTOCTH, BOZHUKAIONICH B MPYKHHE, OT cTeleHy AeOopMaliy NpyKHHEL.

Onpenenenne pabOTHI CHITbI TPEHHS TIPH PABHOMEPHOM JIBWKEHUH TeJIa 110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpezienenye paboThl CHIIbI YIPYTOCTH TIPH MOBEME TPy3a C HCHOIb30BAHHEM HEMOABUKHOTO U MOJABHKHOTO OJIOKOB.

Paznen 9. MexanuueckHe KoJ1e0anusi H BOJIHbBI.

KonebarensHoe npuxenue. OCHOBHBIE XapaKTEPHCTHKH KoJjieDaHWii: NEpHOJ, YacToTa, amMIUTHTyja. |'apmonudeckue KoneOaHus.
Saryxaroirre Konebanus. Beinyknennble konebanus. PesonaHc.

MateMaTHUYeCKUi B MPYKUHHBIA MasTHUKH. [IpeBpainenne snepruy npu KojebarebHOM JIBHIKEHHH.

Mexanuueckue BOnHbL IIpoosibHbIE W monepeunbie BoiHbL. CBOCTBA MEXaHWYECKHX BOJH: MHTepdepeHuus u audpakiumsa. Jluna
BOJIHBI M CKOPOCTH €€ pactpocTpaneHus. MexanuuecKue BOJIHbI B TBEPIOM TeJI€, CCHCMHYECKUE BOJIHBL

3Byk. PacnpocTpaHende u OTpaxkeHue 3ByKa. |'pOMKOCTH 3Byka M BblcOTa ToHA. Pesonanc B akyctuke. MndpasByk W ynbTpasByK.
Hcnosib30BaHKe yIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHAX.

Hemoncmpayuu.

Habmonenune koneOaHmii Te1 01 JEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIPYTOCTH.

Hab6monenue konebanuil rpy3a Ha HUTH U Ha IPYXKUHE.

HaGmoieHie BBIHYKICHHBIX KONeOaHui U pe3oHaHca.

PacnipocTpanenue npoIobHBIX H IONEPEYHBIX BOJIH (Ha MOJEIH).

HaGmonenne untepdepeHny 1 TMpakiui BOIH Ha IOBEPXHOCTH BOJIBL.



HabmoaeHne 3aBHCHMOCTH BBICOTHI 3ByKa OT HacTOTBI.

AKyCTHYECKHIA PE30HAHC.

JIabopamoprusie pabomsl i ONbIMLL.

OmnpeieNieHne YacTOThl U NEpHOsa kose0aHuii MaTeMaTHYecKoro MasTHAKA.

OnpenesicHue YaCTOTHI ¥ NIEpUosa kosieOaHuit MPyKMHHOIO MasTHHKA.

Viccie[oBaHNeE 3aBHCHMOCTH TIepro/a KoneOanuii rpy3a Ha HUTH OT JUTHHEL HUTH.

VceieoBanue 3aBUCHMOCTH TIeprojia KoneGanuii MpyKUHHOTO MAATHHKA OT Macchl Ipy3a.

ITpoBepka HE3aBUCHMOCTH TIEPHOJIA KoJIeGanmii Ipy3a, MOIBEMEHHOTO K JIEHTE, OT MaCChl IPy3a.

OmBITHL, IEMOHCTPHPYIOIIHE 3aBUCHMOCTD TIEPHO/IA xosieOanuii MPYKHHHOTO MAsSTHAKA OT MAacChl rpy3a H AKECTKOCTH NPYKHHDL.

V3aMepeHue YyCKOpeHHns CBOOOHOTO MafeHH.

Paszaen 10. DiIeKTpOMATHHTHOE MOJIE H 3IEKTPOMATHHTHEIC BOJIHBL.

DJIeKTPOMArHUTHOE TIoJie. JNMEKTPOMATHHTHBIC  BOJHEL. CpoiicTBa 5eKTpoMarHuTHBIX BomH. Illkama SJ€KTPOMArHUTHBIX  BOJH.
M cnosb30BaHuE SIEKTPOMArHUTHBIX BOJIH IS coToBoii ca3u. Pamuonokanus. Kocmudeckas CBsi3b.

DeKTpOMarduTHas MpUpo/ia CBeTa. CkopocTh cBeTa. BolHOBbIC CBOHCTBA CBETA: unTepdepeHIms 1 TupaKius.

Jlemoncmpauuu.

CpoiicTBa IEKTPOMArHUTHBIX BOJIH.

WUnrepdepenimst 1 Audpakius CBeTa.

JlabopamopHbie pabomyl 1 ONbIMLL.

V3ydeHne CBOHCTB dJIEKTPOMArHHTHBIX BOJH C IIOMOIIBIO MOOHIILHOTO TenepoHa.

[IpoBeeHue OIBITOB MO HAOTIONCHHIO pHTep(epeHITEH B JUppaKIUH CBETA.

Paznea 11. CBeToBbI€ SIBJICHHA.

JIygepas MOJIE/Ib CBETA M FEOMETPHICCKAs OTTHKA. Ucrounuku ceTa. [IpsaMonuHeiiHoe pacnpoCTpaHCHHUE CBETA. 3armenusi ConHIa v
JIynsr. Otpakenne ceera. [Llmockoe 3epKaio. 3akoH oTpaxenus ceeta. [locTpoenue n306paxKeHnil, chopMHPOBAHHBIX 3CPKATIOM.

IIpenomsienre cBeTa. 3aKOH MPENOMJICHUS CBETA. TMonHoe OTpaxkeHHe cBeTa. Vicmonb3oBaHWe MONHOTO OTPDKCHUA B OTITHYECKHX
CBETOBOJAX, OMITOBOJIOKOHHAS CBA3b.

Jlunsa, xon nyded B muu3e. Popmyna ToHKOIi JiH3bL TlocTpoeHne H300paXeHuH, chopMUPOBAHHBIX toHKO# JmH30H. OnTryecKas
cucreMa oToanmapara, MUKpOCKONa  Te/ECKoma. ["1a3, KaK onTHYeckas cucTeMa. bin30pyKoCTh U JallbHO30PKOCTE.

Pasnoenue Genoro cera B cnektp. OnbiTel HproTOHA. CrioKeHHne CIEeKTPAIbHBIX I[BETOB. Jlucnepcus cBeTa.

[emoncmpayuu.

[IpsMonuHeiiHoe pacpoCTPaHEHHE CBETA.

OTpaxeHue cBeTa.



[MTony4enne n300paKeHuii B IIIOCKOM 3€pKale.

[Tpemomnenue cBeTa.

OnTHyecKuil CBETOBO/L.

Xon nydeii B coOMparowiei TuH3e.

Xon nydeii B pacceuBaroLIeH JTHH3E.

[Tonyuerue U300pakeHHi C TOMOIIBIO THH3.

[punnun geiicTBus QoToannapara, MUKPOCKOTA U TEIIECKOIA.

Mopens rnasa.

Paznosxenue 6enoro csera B CIEKTP.

[Tonyuenue Georo cBeTa NpH CIOKEHHH CBETA Pa3HBIX IIBETOR.

JlabopamopHbie padomsl i ORbINTLL.

MceteioBaHue 3aBUCUMOCTH YTIJIa OTPaKEHHs CBETOBOT'O JIyda OT yIJla MafCHus.

U3yuenue cBOMCTB H300paKeHHs B IJIOCKOM 3epKajie.

WcenetoBaHne 3aBHCHMOCTH YIJIa MPeJOMIIEHHs OT YIJla NaJIeH s CBETOBOTO JIy4a Ha IPaHUIIE «BO3yX—CTEKIION.

TMonyuenue H300paKeHHH ¢ HOMONIBIO COOUPAFOLIEH JTMH3EL.

Onpezenenne GOKYCHOTO PACCTOSHHS K ONTHYECKO#H CHIIBI COOMPAIOIICH THH3bL.

ONBITHI 110 PA3I0KEHUIO OEJIOro CBETa B CIEKTP.

OMBITH IO BOCTIPUATHIO I[BETA IIPEJMETOB IIPU WX HAOIIOJICHUH YePe3 LBETOBLIC (puneTpEL

Pasnen 12. KBanToBble ABJI€HHS.

Onpitel Pesepdopna u Tmanetaphas mojenb atoma. Mogens atroma bopa. Mcemyckanue n MOITIOMICHHE CBETA aTOMOM. KBaHTHIL
JluneiigyaTeie CIIEKTPHL

PammoakTisHOCT. Anba-, 6eta- u ramma-usinydenus. Crpoenne atomuoro sjpa. HykinonHas MOZENb aTOMHOTO sjpa. 3oromnsl.
PajroakTHBHbIE TIpeBpainenus. [lepio moiypacnaga aToOMHBIX sjep. JIeHcTBIe paTHoakTHBHBIX H3JydeHHil Ha )KUBbIE OPraHM3MBL 3aluTa
OT PaIMOAKTUBHOTO U3ITyYCHHS.

SlnepHble peakinuu. 3aKOHBI COXPAaHEHHs 3apAI0OBOr0 W MaccoOBOTO 9HCCIL. DHeprus CBS3U aTOMHBIX sAnep. CBsA3b Macchl U SHEPrHH.
Peakuuy cuHTe3a H jenenus spep. Wcrounnku sueprun ConmHua M 3BE3JL. SlnepHas sHepreTHka. DKOJOTMYECKHE npo0yeMbl SIEpHOM
SHEPreTHKH.

Hemoncmpanuit.

CnexTphl H3JIyYEHHUs U NTOTJIOMCHUS.

CrieKTpbl pa3siu4HbIX Ta30B.

CrexTp BOJOpO/JA.



Habmio/ieH1e TPEKOB B Kamepe BunbcoHa.

PaboTa CUéTINKA HOHH3UPYIOLIUX H3IyYCHHH.

PermcTpanys H3Iy4eHHs IPUPOHBIX MHHEPAJIOB U MPOAYKTOB.

Jlabopamoprvie pabomsl 1 ONbIMIbL

Ha6moieHe CILIONTHBIX M TUHEWYaThIX CIIEKTPOB U3y ICHHUA.

VceseioBaHUE TPEKOB: H3MEPEHNE SHEPTHU YACTHIIbI [10 TOPMO3ZHOMY Iy TH (1o ororpadusm).

M3Mepenne paanoakTHBHOIO (oHa.

[TopTOpHTEILHO-0000 A0 IHI MOXYIb.

[ToBTOpUTEIEHO-0000MAONMHA MOIYIIb MPEAHAZHAYCH UL cucTeMaTH3alMd ¥ 0000uIEeHHs NPeIMETHOTO COJEpKaHus W OIIbITa
NeATeFHOCTH, MPUOOPETEHHOrO IpH U3YUCHHHM BCEro Kypca dusuku yrinyGnEHHOTO YpOBHSA, @ TAKKE JUIS MOATOTOBKH K OCHOBHOMY
roCyIapcTBEHHOMY K3aMeHy 110 (u3nKe.

B mpomecce W3YH4eHHs JAHHOTO MOJYIs PEATH3YIOTCA H IOJTYyHaioT nanpHelinee pasBuTHe ydeOHBIE JAeHCTBHA, obecTevMBarolne
JIOCTHIKEHHE TPEJIMETHBIX W METANpeMETHRIX Pe3ysIbTaToB oOyuenusi, popMupOBaHHE eCTeCTBEHHO-HAYUHON TPaMOTHOCTH: OOBSCHEHHE U
ONHCAHME SBICHUI HA OCHOBE MPUMEHEHUs (DU3MUECKHX 3HAHHH, HCCIIEN0BATEIBCKHUE neiicTeus (BLUIBHXKEHHE THIIOTE3, MOCTAHOBKA MENH 1
[UTAHHPOBAHUE HCCIEIOBAHNsl, AHAIIN3 TAHHBIX 1 [10TYHCHHC BBIBOJIOB).

[IpeanouTrHTeIbHOM HOPMOH OCBOCHHSA MOJYJIst SIBIACTCA MPAKTHKYM, nporpamMma KOTOporo BKJIFOYAeT:

pelenue 3a1ad, OTHOCANIMXCS K PasiMuHbIM pasjieliaM H TeMaM Kypca GU3MKH, B TOM YHClIe 3a/a4, HHTCTPUPYIOMHX COACPKAHHIE
pa3HBIX Pa3JIciioB;

BBIIONHEHHE J1a0OpaTOpHBIX pPabOT M OMBITOB  (BKIIOHAs paGoTBl © ONBITHI M3 MEpeYHeH K pasjenam Kypca) B YCJIOBHUSIX
CAMOCTOATEILHOrO TITAHHPOBAHHMS TPOBEJIEHMS MCCIENOBaHus, BbIOOpa H 0GOCHOBAHHS METOJa HM3MEpEeHHs BEIHYHH, COOpKH
IKCIIEPUMEHTAILHON YCTAaHOBKH;

BLINOJIHEHHE MPOONEMHBIX 3alaHKil MPaKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa (3amaHus M0 eCTECTBEHHO-HAYYHOM IPaMOTHOCTH), B TOM
ypcle 3aMaHui ¢ MEKITPEIMETHBIM COJICPIKAHUEM,

paboTy Haj rpyIIOBBIMA HIIH HHAMBUIYATbHBIMH MPOCKTAMH, CBSI3AHHBIMH C COZIEPIKAHUEM Kypca (GU3HKH.

M3ydeHne MOBTOPHTEIBHO-0000MIAIOIMIEro MOyl MOKET 3aKaHIHBATLCA IPOBEJICHHEM JIHArHOCTHYECKOH paboThl 32 Kype (huzuku
yIIyONEHHOTO YPOBHS, BKJIIOYAIOIICH 3a/laHusi pasHOTo ypOBHA CIOKHOCTH. Pe3yJIbTaThl BHIIOJHEHHS JHATHOCTHICCKOH paboThl MOTYT
[IOKA3LIBATH CTENeHb TOTOBHOCTH OOYYAIOMMXCS K OCHOBHOMY FOCYJAapCTBEHHOMY OK3aMEHY 110 (usrke, a TaKKe CBHJCTENBCTBOBATH O
JIOCTHTHYTOM YPOBHE €CTECTBEHHO-HAyYHOH IPaMOTHOCTH.



JIAHUPYEMBIE PE3VJIBTATBHI OCBOEHUS TIPOIPAMMBI T10 ®U3UKE HA VIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBILETO OBPA30OBAHIMA

M3yuenne (GU3MKM Ha YpOBHE OCHOBHOTO 0OIiero o0Opa3oBanus HAlpPaBICHO HA JOCTIKCHHE JAMYHOCTHBIX, METAlpPEIMETHBIX H
npeaMeTHBIX 00pa30BaTeNbHBIX Pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrare u3ydeHHs (GH3MKH Ha YPOBHE OCHOBHOTO o6mero obpasoBanus y yuauierocst OyayT cHOpPMHPOBAHBI CIEAYIOUIHE
JIMYHOCTHBIC PE3YJILTATEL B YAaCTH!

o I)nampuomuyeckozo 60CRUMAHUA:
IPOSABIEHHE HHTEPECa K MCTOPHH M COBPEMEHHOMY COCTOSHHIO pOCCHACKOM (HU3HYECKON HAYKH;

LeHHOCTHOE OTHOIIEHHUE K JOCTHIKEHHSIM POCCHIICKHX YUEHBIX-(DH3HKOB;

o 2)2pa’icOAHCKO20 U OYXO6HO-HPASGCHIEEHHO20 60CRUMAHUA:
FOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYXKIEHHH OOLICCTBEHHO 3HAYMMBIX M OTHUCCKHX npobneM, CBA3aHHBIX C MPAKTHYCCKHM

NPUMEHEHHEM JIOCTHKEHUH (U3UKH;
0CO3HAHME BAYKHOCTH MOPATbHO-3THYECKUX IIPHHITUTIOB B JCSTEIBHOCTH YUEHOTO;
e 3)IcmemuvecKozo0 6OCHUMAHUA:
BOCTIPHATHE ICTETHYCCKUX KaueCTB (PU3NUECKOM HAYKHU: €€ FapMOHUIHOTO MOCTPOCHHSL, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;
e  4)uennocmu HAYUYHOZO NOZHAHUAL
OCO3HAHKE [EHHOCTH (hM3MYECcKOl HAyKd KaK MOLIHOTO MHCTPYMEHTA MO3HAHWs MHpa, OCHOBBI PasBUTHA TEXHOJIOTHIA, BaKHEHIICH

COCTABJISIIOIIEH KYJIBTYPbI;
OpHEHTAIHS B ICATEbHOCTH Ha COBPEMEHHYIO CHCTEMY HayHHBIX Tpe/ICTaBIeHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA IPHAPOJILL;

pa3BUTHE HAYYHOM JIIOOO3HATENLHOCTH, HHTEPECA K HCCIIEOBATE/IbCKON NETENbHOCTH;

o 5)popmuposanua Kyabmypsl 300p06bA U IMOUUOHATLHO20 onazononywua:
0CO3HAHME IIEHHOCTH Oe30MacHoro 00pasa JKU3HU B COBPEMEHHOM TEXHOJIOIHYECKOM MHPE, BAXXHOCTH MPABHI ©€e301macHOro MOBEIACHHS

Ha TPAHCIIOPTE, Ha JI0POTax, C AMEKTPHICCKHM H TCILIOBBIM 000PYI0BAHHEM B IOMAIIHUX yCIOBHAX;
c()OpPMHUPOBAHHOCTE HaBbIKa pediekchH, IPU3HAHNE CBOCTO IpaBa Ha omMOKy ¥ TAKOTO JKe Mpapa y JIPyroro 4enoBeKa;

e  6)mpyooeo2o 60CRUMAHUA:
AKTHBHOE y4acTHe B PEIICHUH MPAaKTHYECKHX 33/1a4 (B paMKax CeMbH, 06pasoBaTe/LHOM OpraHu3allii, TOpPo/Ia, Kpas) TEXHONOrHICCKOH

¥ COIMATBHOI HATIPABIEHHOCTH, TPEOYIOMIX B TOM YHCIE U (PU3AICCKHIX 3HAHAH;



HHTEpeC K MPaKTHICCKOMY U3YICHHIO npodeccuii, CBA3aHHBIX C (bu3uKo;
e 7)IK0102UHECKO20 60CRUMAHUA:

opueHTalys Ha NPUMEHCHHE (u3MUECKUX 3HAHUH JUIs PELICHHS 33139 B 06IaCTH OKpYJKAIOMEH Cpe/ibl, ITAHAPOBAHHS MOCTYIIKOB 7}
OIEHKH MX BO3MOKHBIX TIOCIEACTBUH JLIst OKpY’Karollle# Cpe/ibl;

oco3HaHue rIodaNbLHOro XapakTepa S5K0JI0rndeCcKux rpo6ieM M MyTel uX PeHICHUS;
o 8)adanmauuu K USMEHAIOUUMCA YCILOGUAM couuanvHoil u nPUPOOHOIL Cpedbl:

noTpeGHOCTh BO B3aUMOICHCTBHH MPH BBIIOJIHEHHUU HCCIIEIOBAHUA U IIPOCKTOB hu3MUECKOIl HANPaBICHHOCTH, OTKPLITOCTE OMBITY B
JHAHHSAM JIPYTHX]

[TOBBILICHHE YPOBHSI CBOEH KOMIETCHTHOCTH 1€PE3 TPaKTHYECKYIO IesITeIbHOCTR;

oTpeGHOCTE B (POPMHPOBAHHMH HOBBIX 3panuii, yMeHu# (GopMynHpoBaTh HJACH, MOHATH, FUTIOTE3bl O (M3MYECKHX O0BEKTaX H
ABJICHUAX;

ocosHaHue eUIITOB COOCTBCHHBIX SHAHWH ¥ KOMIETEHTHOCTEH B 00/1acTi (U3UKH;

[JIAHAPOBAHHAE CBOETO PasBUTHs B proGPETEHHN HOBBIX (PU3MUECKAX 3HAHUH;

cTpeMJIcHIEe aHATM3UPOBATh U BBISBIATH B3aUMOCBSI3H TIPHPO/IB], 00IECTBA U YKOHOMHUKH, B TOM HHCIIC € HCnonb3oBaneM (PU3NIeCKuX

3HAHHHA;
OlIeHKA CBOMX JieficTBHH ¢ y4ETOM BIMSAHHA Ha OKPYIKAOILYIO CPelly, BO3MOKHBIX rnoGasbHbIX MOCIEACTBHH.

METAITPEAMETHBIE PE3YJIbTATHI

B pesyJibTaTe OCBOCHHS NPOrpamMMbl 10 ¢u3uKe HA YPOBHE OCHOBHOTO obmiero obpazoBaHus y yYallerocs 6ynyT chOopMHPOBAHBI
MeTANpeIMETHbIE PE3YJbTAaThl, BKIIOHUAIONHE 03HABATEIbHbIC YHHBEPCAIbHBIC yd4eOHbIC NCHCTBHS, KOMMYHUKATHBHbIE YHHBEPCATbHBIC
yueOHbIe IHCTBHS, PErYISITHBHBIC yHUBEPCATBHBIE yUeOHbIC JIeHCTBHS.

[lo3naBaTebHbIe YHHBEPCATbHbIC yieOHbie fefcTBHs
basoBbie JOrHYecKHe IeiCTBHA:
BBISIBIISTH M XapaKTEPH30BaTh CYIIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SBICHHI), KIACCH(pULIHPOBATH AX;
BEIABIISTH 3aKOHOMEPHOCTH H TPOTHBOPEUMs B PacCMaTpUBACMBIX daxTax, NaHHBIX M HAOJIOJICHHAX, OTHOCAIIMXCH K (U3HIECKUM
SABJTICHUSIM;
BEISBJATH NPUUMHHO-CIICICTBEHHBIC CBS3H IPH H3YHCHUH u3HUECKUX SBICHHH M IPONECCOB, JCNaTh BRIBOEI C MCIOIb30BaHUEM
JieTyKTHBHBIX U HHIAYKTHBHBIX YMO3aKJIOUEHHH, BBIIBUIaTh THIIOTE3BI O B3aMMOCBS34X (PU3HYECKHUX BEITMIMH;



CaMOCTOSITENILHO BHIOMpaTh Croco0 pemeHus y4eOHOH (u3nueckod 3ajaud (CpaBHEHHE HECKOJIBKMX BApHAHTOB DPELICHHMS, BBIOOD
HauboJIee MOIXOIAIEr0 ¢ YYETOM CAMOCTOSITEILHO BBIICICHHBIX KPHTEPHEB).
BasoBbie Hecie10BaTeIbLCKHE JeiiCTBHSA:
WCITIOJIL30BATh BOMIPOCHI KAK MCCIIEI0BATENbCKHM HHCTPYMEHT MTO3HAHUS,
IPOBOMUTE [0 CAMOCTOATENHHO COCTABICHHOMY IUIAHY OTIBIT, HECHOXKHbIA (PU3MUECKUH OIKCIEPHUMEHT, HEOOJBIIOE HCCIE0BAHKE
(hH3HIECKOro SIBICHHS;
OLICHUBATh HA IPUMEHHUMOCTH U JJOCTOBEPHOCTH HH(OPMALHKIO, TOJYYCHHYIO B XOJIe HCCIICI0OBAaHUS UJIH SKCIIEPUMEHTA,
CaMOCTOSITENBHO (POPMYIHMPOBATH 000OTIEHHMS ¥ BEIBOBI IO pe3yIbTaTaM IIPOBEAEHHOTO HaOIIOICHUS, OTIBITA, HCCIIEI0BaHHs;
MPOrHO3MPOBATh BO3MOJKHOE JaibHEHINee pa3sBUTHE (PM3UUYECKUX IPOIECCOB, a TAKXKE BBIIBATATH MPEIONOKEHUS 00 uX pasBHTHH B
HOBBIX YCIIOBHSIX U KOHTEKCTaX.
Pa6ora ¢ undopmanueii:
IPUMEHSATH Pa3IMYHBIe METO/bl, HHCTPYMEHThI H 3alIpOChl TIPH MOUCKE U 0TOOpe MH(pOPMALMH WM JaHHBIX C y4ETOM NpeAI0KEHHOM
yuebHoil huzndeckoi 3a1au;
aHAIM3MPOBATD, CHCTEMATH3UPOBATH W HHTEPIIPETHPOBATH HH(POPMAIMIO PA3IHYHBIX BUIOB U (GOPM NPEICTABICHHS;
OIECHMBATE HAEKHOCTH HHPOPMALIMH 10 KPHTEPHSIM, IPE/IOKEHHBIM YIUTENIeM HiIH COpMYIHPOBAHHBIM CAMOCTOSITE/IHO;
CaMOCTOSTENILHO BHIOMPATh ONTHMANBHYIO (opmy mpezcTaBnenus UHGOPMALHH U HIUIOCTPUPOBATE PELTAEMBIE 3ad4d HECI0KHBIMH
cXeMaMy, JiHarpaMMaMi, HHOM TpafuKoil 1 KX KOMOHHAIUAMHU.

KoMMyHHKATHBHBIE YHIBEpPCAIbHbIE y4eOHbIe NeicTBUA:

B xoje obCyxjeHus yueOHOro MarepHalia, pPe3yJbTaToB Ja0OpaTOpHBIX pabdoT W IPOEKTOB 3ajaBaTh BOMPOCH MO CYMIECTBY
06CYKIAEMON TeMBI M BBICKA3hIBATh HE€H, HAIlETICHHBIE HA PEIICHAE 3a/[a4H U TOJUIEpKaHne O1aroxkenaTelbHOCTH O0meHH s

COMOCTABISITH CBOH CYXIEHHS C CY/KIEHUSAMHE JPYTHX YYaCTHHKOB {HAJIOTa, 00HAPYKMBATh Pa3JIMYHE U CXOJICTBO MO3HIHH;

BBIPQKaTh CBOK) TOYKY 3PEHHMS B YCTHBIX M MUChMEHHBIX TEKCTaX;

[yGIMYHO MPEICTABIATE PE3yIbTAThl BBIIOJIHEHHOTO (DH3HYECKOTO ONBITA (IKCIIEPHMEHTA, HCCIIEN0BAHHS, TIPOCKTA);

MOHMMATH H MCIOJIB30BaTh IPEHMYIIECTBA KOMaH/IHON W MHAMBU/AYAIbHOM paboThl 1P PELICHUH KOHKPETHOH (U3HYECKOl IPOOIeMBI;

[IPUHMMATH II€JIH COBMECTHOH /IESTEIbHOCTH, OPraHU30BbIBATH JACHCTBHS 110 €€ JOCTHXKCHHIO: PacHpeNeiaTh poid, obcyKnarhb
IIPOIECCHI H PE3YIILTATH COBMECTHOH paboThl, 000011aTh MHEHUS HECKOJIBKHX JIOJCH;

BBITIOJIHATH CBOIO 9acTh PabOTHI, OCTHras Ka4eCTBEHHOTO pe3yibTara IO CBOEMY HANpaBJICHHIO H KOODIMHHUDYsS CBOH ICHCTBHA C
JPYTAMHM 4I€HAMH KOMaH/IbI,

OLIEHWBATh KAYeCTBO CBOEr0 BKIajJa B OOIMH MPOAYKT MO KPUTEPHUAM, CAMOCTOSTENLHO CHOPMYIHPOBAHHBIM YYaCTHHKAMHU
B3aUMOJICHCTBHS.



PeryasiTHBHbIE YHHBepCAIbHbIE yueOHbIe JeHcTBHS
Camoopranu3anmsi:
BLISIBIISITE IPOGIEMBI B )KU3HEHHBIX ¥ y4eOHBIX CHTYAIIHSX, TpeGyIomuUX At peeHns HU3MICCKAX 3HAHNH;
OPHEHTHPOBATHCS B PA3MYHbIX NMOAXOMAX TPHHATHA pelnenyii (WHAUBHYaTbHOE, PHHSTHE PEIICHAS B IPYNIC, NPHHATHC pemieHu
rpYIIoi);
CAMOCTOSTENBHO COCTABJATH AJNTOPUTM pelleHHs (H3MYECKOl 3ajauu WA IUIaH MCCICIOBaHHA € y4ETOM HMMEIOIIMXCSI PeCypCcoB U
COBCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh Mpe/llaracMbIC BApHAHTDI peLICHHIA;
nie1aTh BEIOOP B OpaTh OTBETCTBEHHOCTD 3@ PELICHUE.
CaMOKOHTPO.Ib, IMOIHOHAILHBIH HHTE/LTEKT:
aBaTh aJeKBATHYIO OIEHKY CHTYAIlUH M [PE/UIararh mian e€ H3MCHCHUA:
OGBACHATH IPUYMHBI IOCTHKEHHS (HETOCTHKCHHS) PE3y/IbTaTOB JICATCILHOCTH, 1aBaTh OLICHKY IPHOOPETEHHOMY OIBITY;
BHOCHTH KOPPEKTHBBI B JI€STEIBHOCTE (B TOM 9HCIE B XOJ BHITOTHEHMA (U3MIECKOro UCCIIeI0BaHNs WA IpoeKTa) Ha OCHOBE HOBBIX
0BCTONTENBCTB, H3MEHHUBLIAXCS CHTYAIHMIl, YCTAHOBIEHHBIX OMHOOK, BOSHHKIIMX TPY/IHOCTEH;
OILlEHMBATh COOTBETCTBUE PE3YJILTATA LC/IH U YCIOBHSIM.
CTABMTH ceOs Ha MECTO JAPYrOro HejoBeKa B XOJE Cropa WM JIMCKYCCHH Ha HAYHHYIO TEMY. [OHMMATh MOTHBEI, HAMEPEHHS U JIOTUKY

JIPyroro.
[IpH3HABATH CBOE NPaBO Ha OMMOKY MPHU peLICHHH (u3MUecKUX 3a/1ad MM B YTBEPHKICHHAX HA HAYYHBIC TEMBI H TAKOC e MpaBo

JPYroro.
NPEJIMETHBIE PE3YJIbTATHI

K xoHIy oOydeHus: 6 7 Kiacce TPEIMETHBIC PE3yIbTaThl Ha yriyO/eHHOM YPOBHE JOJDKHBI OTpaxarh cOpMUPOBAHHOCTE y yYallUXCs
YMEHHII:

HCTIONB30BATh MOHATUS: (PU3NIECKHE U XUMHUYECKHE SBJICHHA, HaONFO/IeHNE, YKCIIEPUMEHT, MOJIEb, TUIOTE3a, CAMHHIIBI du3mIecKuX
BEJIMYMH, aTOM, MOJIEKYNa, arperaTHble COCTOSHHS BCIIECTBA (TBEpIOE, KUIAKOE, ra3000pa3HOE), MEXAaHHUECKOE ABMMKCHHE (paBHOMEDHOE,
HEPaBHOMEPHOE, NPSIMONMHEHHOE), TPACKTOPHs, paBHOzeficTBYyIOImas CHJ, Jepopmartus (ynpyrasi, IUIACTHYECKas), HEBECOMOCT,
COO0DIIAroLIHeCs COCYIbI;

YyBEPEHHO pa3uvaTh sSBJICHHS (muddysus, TEIIOBOE IBIKEHNE YACTHIL BEIICCTBA, PABHOMEPHOC JIBIKEHHUE, HEPABHOMEPHOE JIBHKCHHE,
MHEPIHs, B3aUMOJIEUCTBHE TECJI, PABHOBCCHC TBEPABIX TEIl C 3aKpEIUIEHHOH OCBIO BpAICHUS, TEpe/ada JIABICHHA TBEPABIMH  TEJIAMH,



JKUAKOCTSIMH M Ta3aMu, atMocdepHoe JaBleHHE; IUIaBaHue TeJl, MPCBPAIICHUA MEXAHUYECKOH DHEPruM) MO ONHMCAHMIO MX XapaKTEPHBIX
CBOMNCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPHPYIOLINX JaHHOE (HU3HYECKOE ABJICHHUE;

pAcro3HaBaTh MPOSBICHAE H3YYECHHBIX (PHUIMICCKHX ABJICHUI B OKpY)KAromeM Mupe (B TOM 4Hclie (U3HYeCKHe sBJICHUS B IMPHPOIC:
MpUMEPHI ABIKCHHS C PasiHYHbIMH CKOPOCTSIMH B JKHBOM W HEXHBOH TPUPOJIE, NCHCTBHE CHII TSXKECTH, TPEHHA, YIPYTOCTH B HNPUPOAC H
TexHHKe, BAUSHHE aTMOC(epHOro MABIeHWs HA JKHBOH OpraHus3M, IUIABAHUE pBIO, phlMard B Tele YeNnoBeKa), HPH ITOM MEPEBOAUTH
TIPAKTHYECKYIO 3a1a4y B y4€OHYI0, BBIICIATH CYIICCTBCHHBIC cBoiicTBa (MpHU3HAKH) (UHYECKUX SBICHUIA;

OIMCHIBATH H3yUeHHBIE CBOMCTBA Tejl U (PM3UUECKHE SBICHUS, HCTIOIB3YA (pusudeckye BenM4MHBI (Macca, 00BEM, IIOTHOCTD BELIECTBA,
BpeMsl, MyThb, CPEJHSS CKOPOCTb, CHIId YNPYTOCTH, CHJA TSIKECTH, BEC Teia, CHNa TpEeHHs, HaBJICHHE TBEPIOro Teja, HAaBICHUE cronba
JKHIKOCTH, BBHITAIKHBAIOIASA CHIIa, MeXaHuueckas paboTa, MOMIHOCTD, IUICHO CHIBL, MOMEHT CHIIBI, K05 (DHUIHEHT MOIE3HOr0 JCHCTBHA
MEXaHH3MOB, KHHETHYECKas ¥ MOTEHIHAIBHAs JHEPIUs), TP ONMCAHUK NIPABUIBHO TPAKTOBATH (du3ryecKuii CMBICI HCHOIB3YEMbIX BETIMYHH,
UX 06GO3HAYCHHS M EIMHHUIB (H3MYECKUX BEIMYMH, HAXOMUTH (OPMYIIBI, CBA3BIBAIOLIHC NAHHYIO (U3MUECKYIO BEIMYUHY € IPYTHMH
BeTMYMHAMH, CTPOUTH TPaQUKH H3yUEHHbIX 3aBHCHMOCTEH (pU3UYECKHX BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TEIL, (u3zuyeckue sBICHUS H MPOLECCH], HCTIONBL3YS MpaBHiIa CIOKCHHI CHIl (B11OJTb OJTHOM HPSIMOH), 3aKOH
I'yka, 3akon [lackais, 3aKOH ApXHMela, NPaBHIO PaBHOBECHA phblyara (610Ka), «3070TOE TIPABUIO» MEXAHUKH, 3aKOH COXpaHCHHA
MeXaHH9eCcKOil SHEPIUH, TP STOM JaBaTh CIOBECHYIO GOPMYTMPOBKY 3aKOHA M 3alMCHIBATE CTO MAaTEeMATUYECKOE BHIPAKEHHUE,

CTPOUTH TIPOCTHIE (HU3MUHUECKHE MOJCTH PCabHBIX 00BEKTOB, TPOLECCOB M SBICHUH, BBIICIATH NPH STOM CYIICCTBCHHLIC H
BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, TPOLECCOB, SBJICHUH, MPUMEHATH (PU3MUECKHE MOJIEIN Ui OOBICHCHHUS (hu3UECKUX TPOLECCOB U
pelieHns y4eOHbIX 3a/1a4;

OOBACHATH (U3MUECKHe SBICHWS, MPOUECCH M CBOWCTBA TEI, B TOM HMCIE B KOHTEKCTC curyanuii MpaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa, W pellaTh Ka4yeCTBCHHBIC 3a/1a4d, B TOM HHCIEC TpeGyIONMe YUCICHHOTO OLEHHBAHHS XapaKTePHbBIX 3HaYeHHH (U3NUECKUX
BeJIMYHH, IPH 3TOM BBHIOHPATh AJEKBATHYIO (PU3HYECKYIO MOJEIb, BBIBIATE NPHYMHHO-CIICICTBEHHBIE CBA3H M BBICTPAUBATEH JIOTHHYCCKYIO
[IETIOUKY PacCy’KIeHui ¢ ONOPoil Ha N3yYeHHbIE CBOHCTBA dusuyeckux sBNEHUH, GU3HYECKHE 3aKOHbL, 3aKOHOMEPHOCTH M MOACIIH;

permath pacuéTHble 3amaum (B 2-3 JeMCTBHA) MO M3yJaeMbIM TeMaM Kypca dusuku, BEIOUpas aeKBaTHYIO (U3AIECKYIO MOJEHD, ¢
HCIIOJIBb30BAHMHEM 3aKOHOB M (DOPMYJI, CBA3BIBAIOIMX (PU3HUECKUE BENTMYUHBI, 3aIHCHIBATL KPATKOE YCIOBHE H pa3BEPHYTOE pEIICHUE 3a/1a4H,
BEISBJISTH HEJIOCTAIONIHE WM U3GBITOYHBIE JAHHBIE, 00OCHOBBIBATH BEIOOD METONA PCINCHHS 3ajat, HCIONB3OBATH CIPABOYHBIC JAHHBIC,
IPOBO/IUTH MaTeMaTH4Yeckue NpeodpasoBaHus W pacuCThl, OUCHUBATH PEAMCTHIHOCTE I10JTy9EHHOT0 3HAueHUs (U3HYCCKOH BEIUYHHBL U
OTIPEIENATH PA3MEPHOCTD (PU3NYECKOH BETMIHHEL, [OJy4eHHOM IPH PEeLICHHHU 3a1a4H;

pacno3HaBaTh MPOOIEMbI, KOTOPBIC MOXHO PELIHTH IIPH MOMOIIH (pU3MUYECKIX METOJIOB, W IpeJiararh OPHEHTHPOBOYHBIH CIOCO0
pelLIeHHs, B ONUCAHHH HCCIIEJOBAHUS PACTIO3HABATE IIPOBEPAEMOE MPEITIONOKCHHAC (THIIOTE3Y), HHTEPIPETHPOBATH I1OJIyHCHHBIH PE3YIIbTAT;

[IPOBOJIMTH OMBITHI 10 HAOMONEHUIO (PU3MICCKAX spiaennii win (Qu3nUecKux cBOMCTB Ten (MH(dy3us, TEMIOBOE paclIMpCHUE rasos,
SBJEHAE HUHEPIHH, M3MEHCHHE CKOPOCTH IpH B3aMMOJCHCTBHM Tei, Mepejada JaBilcHHA JKUIKOCTBIO M Ta30M, HPOSBIEHHE NEHCTBHS



aTMoc(hepHOro JaBlIeHHs, JCUCTBHE IPOCTHIX MexaHu3MOB): (DOPMy/THpOBATH NPEANONOXKEHUHE (THIOTE3Y) O BO3MOXKHBIX PE3yJIbTaTax
HAGTIO/IEHMiA, CAMOCTOSITENILHO COOUPATH YCTAHOBKY 3 H30BITOYHOTO rabopa 060opynoBaHUs B (GOPMYIIHPOBATE BBIBO/IBL

[POBOMTH NPAMBIE U KOCBEHHBIC H3MEPECHHS (PU3HICCKUX BEIHIHH (paccTosHME, TPOMEKYTOK BPeMEHH, Macca Telia, 00hEM Tena, Chiia,
TeMneparypa, TWIOTHOCTh XKUIKOCTH H TBEPIOTO Teia, CHJIA TPEHUS CKOJIBKCHHUA, JABICHHAC BO3/IyXa, BHITATKHBAONIAA CHIIa, ICHCTBYIOIAs HA
MOrPY)KEHHOE B HKUIKOCTH TENO, KOOQ(UIHEHT MOJNE3HOr0 JECTBUS TIPOCTBIX MEXAHU3MOB) C HMCIOJIb30BAHUEM aHATOrOBHIX H H(POBHIX
npubopoB, 000CHOBEIBATH BHIOOP METO/a M3MEPEHHH, (EKcHpOBaTh IOKa3aHHs MPUOOPOB, HAXOMUTH 3HAYCHHE U3MEPSIEMOH BEIUYHHBI C
[IOMOIIBIO YCPETHEHHs Pe3yIbTATOB CEPHH U3MEPEHUH M OICHUBATH MOTPEIIHOCTD U3MEPEHHIH;

TPOBOJIUTH HECJIOXKHBIE IKCIEPUMCHTANBHBIE HCCICA0BAHHA 3aBHCHMOCTEH (PU3MYECKUX BEIMYMH (3aBHCHMOCTH IIyTH PaBHOMEPHO
JBHKYLIETOCsl Tena OT BPEMCHH JBIKCHHS TeNa, CHJbl TPEHHA CKOJBLKCHHUA OT CHIILL HOPMaJILHOTO JIABIICHIS, KauecTBa 0OpabOTKH
TOBEpXHOCTell Tel W HE3aBHCHMOCTH CUJIbI TPEHHs OT IUIOUIAH COMPHKOCHOBEHHA TeJN, CHJbI YNPYrOCTH OT YIUIMHEHUS NPYXHHBL,
BEITANKHBAIONICH CHITBI OT 00BEMA OrPYKEHHOH 9aCTH Te/a M OT IJIOTHOCTH XKHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tena, OT TITyOHHBI,
Ha KOTODYIO TOrPY/KEHO Tello, YCIOBHii MaBaHus TEJ, YCIOBHH PaBHOBECHA phluara v GII0KOB): COBMECTHO C yunTeneM (opMmynupoBath
3ajiauy ¥ THIIOTE3y UCCIEIOBAHHUS, CAMOCTOSTE/IBHO ILIAHAPOBATE UCCIICAOBARHC, CAMOCTOATENIBHO cOOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
¢ HCHONBL30BAHUEM HHCTPYKIUH, TPEJICTABIATE MOIYUYCHHBIC 3aBHCHMOCTH (U3MYCCKHX BENMMYMH B BUje TaOMHIl W rpaduKoB, OLEHUBATH
OTPELIHOCTH, [€/aTh BLIBOJBI 10 pe3yNbTaTaM HCCIIeA0BaHHU;

cobTI0aTh NpaBuia TEXHUKH O€3011acHOro TPyAa npu pabote ¢ 1abopaTOpHBIM 000PYI0BAHHEM;

yKa3pIBaTh MPUHLHAIEI JEHCTBAS MPHOOPOB M TEXHHYCCKHX YCTPOICTB: BECHI, TEPMOMETD, JHHAMOMETP, coobmaromuecs COCyIIbI,
GapoMeTp, phlyar, MOABIKHEIN U HENOABIKHBI OJIOK, HAKIOHHAS TIOCKOCTE;

XapaKTepu30BaTh NPHHIAIIEL ACHCTBHSA H3yICHHBIX pHGOPOB, TEXHAYECKHX YCTPOHCTB U TEXHONOIMECKHX MPOIECCOB C Ornopoit Ha MX
ornmcanus (B TOM YKMCIie: IMOJITHITHUKH, YCTPOHCTBO BOJIOTIPOBOA, rujpaBInyeckuii npecc, CHQOH, MAHOMETP, BEICOTOMED, MOPIIHEBOH Hacoc,
apeoMeTp), MCIIOJIb3Ysl 3HAHHS O CBOHCTBAX (PH3UIECKHX aBJIeHMI 1 He0OX0uMbIe (PU3UYECKHE 3aKOHbI U 3aKOHOMEPHOCTH,

HCIIONB30BATE CXEMBI Ml CXEMATHUHBIE PHCYHKH M3YYECHHBIX TEXHMYECKHX YCTPOHCTB, H3MEPUTCIBHbIX npubOpOB M TEXHOJIOTHIECKUX
TIPOLECCOB MIPH PELICHUH y4eOHO-TIPAKTHICCKIX 3a/1at;

IIPUBOIMTH MPUMEPH! (HAXOAUTH WH(OOPMAIMIO O MpuMepax) TPaKTHYECKOro HCIONb30BaHus (QH3HUECKHX 3HaHMWI B TOBCEHEBHOM
JKU3HE JUTS 0becredennst 6e30MacHOCTH IPH oOpalenuy ¢ MpHOOpaMy U TEXHHICCKUMMU YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbsl U COOITIOICHHUS
HOPM JKONOTHYECKOT0 TIOBEICHHS B OKPYKalOleH cpe/ie;

OCYILECTBIISTH OTOOP HCTOUHHKOB HH(OPMALH (PU3HIECKOTO CONCPKAHHI B VIHTepHETE, CAMOCTOSITENEHO (JOPMYIHPYsi MOHCKOBBIH
3ampoc, HA OCHOBE HMEIONIMXCS 3HAHHA M IYTEM CPABHCHHS PasITHIHBIX HWCTOYHHUKOB BBLIENATE HH(OpMAIUIO, KOTOpas sBISACTCA
[IPOTHBOPEUMBOi HJIH MOXKET OBITh HEOCTOBEPHOH;



HCIONB30BaTh IPH  BBIMOJHEHHH yueOHBIX 3a/aHMil HAYYHO-TIONMYISPHYIO JUTepatypy (H3H4YecKoro cojepikaHus, CIIPaBOYHbIC
MaTepHabl, pecypcsl cetd MHTepHeT, BlajeTh MpUEMaMH KOHCIEKTHPOBAHMA TeKCTa, mpeoOpasoBanus MH(pOpMAIMK M3 OAHOH 3HAKOBOW
CHCTEMBI B JIPYTYIO;

co3jiaBaTh COOCTBEHHBIE KpAaTKHE MHChbMEHHbIE M YCTHBIC COOOLIEHHS Ha OCHOBE 2-3 HCTOYHHKOB HH(pOpMaluu (H3HYECKOTO
COZIEPKAHUSL, B TOM YHCIIe MyOIUYHO JeNaTh KpaTKue COOOIEHHS O pe3ybTaTax NPOEKTOB WM yYeOHBIX HCCICAOBAHUMI, IPH 9TOM I'PAMOTHO
UCIIOJIL30BaTh H3YYIEeHHBII MOHITUIHBIN anmnapaT Kypca QU3HKH, CONPOBOKIATH BLICTYIIEHHE ITPE3EHTAIIACH]

NpY BBHINOJHCHUH YYeOHBIX TMPOEKTOB M HCCIEJOBAHHH pacnpelenaTh OOA3aHHOCTH B IPYIINE B COOTBETCTBUH C MOCTABICHHBIMH
3aa9aMu, CIICIUTH 3a BRITOJTHEHHEM IUIaHa NSHCTBHE, aJeKBaTHO OLEHHBAaTh COOCTBEHHBIN BK/IAJ B JIEATEILHOCTL T'PYIIIEL, BEICTPAHBaTh
KOMMYHHKATHBHOE B3aUMO/ICHCTBUE, YUUTBIBAS MHEHHE OKPY/KAIOIIUX.

K koHIty obyuenus ¢ 8 Kiacce npeMETHBIE Pe3yJibTaThl HA YIIYOJIeHHOM YPOBHE JOJDKHBI OTpakarh CPOPMHPOBAHHOCTE Y 00y4aionuxcs
YMEHHIL:

HCTONB30BaTh IMOHATHA (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BHIKEHHE aTOMOB M MOJICKYJI, arperarHbie COCTOSHHS BELIECTBA,
KPHCTAILIMYECKHE W aMOp(QHBIC Tella, HACHIUCHHBIH W HEHACHIIECHHBIH map, crnocoObl H3MEHEHUs BHYTPEHHEH SHEPruu, SIeMEHTapHbIA
NEKTPHYECKUN 3apsiji, TPOBOJHUKH, NONYIPOBOAHUKH, AMIJIEKTPUKH, UCTOYHHKH MOCTOSIHHOTO TOKA, 3JIEKTPMYECKOE W MarHWTHOE I0JId,
ONTHYECKAS CHCTEMA) M CHMBOJMYCCKUN S3bIK (PM3HKH IPH PEIIEHUH yueOHbIX U MPAKTHYECKUX 3a/1a4;

YBEpEHHO pa3jinyaTh SBICHHUS (TEIUIOBOE pacCHIUpEHHE (CXKaThe), TEMIOBOE PAaBHOBECHE, MOBEPXHOCTHOE HATSDKCHHE, CMadHUBaHME,
KaNuJUISpHbIe SBJICHUS, UCTApeHue, KOHIEHCANWs, IUIaBICHHE, KPUCTAIIN3alHs, KUIIEHHE, CIIocoObl Teronepeaauu (TEIIONpOBOIHOCTE,
KOHBEKIHs, H3JIY9CHHE), TEIJIOBBIC MOTEpH, IEKTpU3alMsd TeJ, B3aUMOJCHCTBHE 3apsAJOB. HCHCTBHS 3JICKTPHUYCCKOrO TOKa, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBHE MATHUTOB, JIEHCTBHE MAarHHTHOIO MOJIS HA NPOBOJHUK C TOKOM) MO ONMHUCAHHIO HX XapaKTEPHBIX CBOMCTB H Ha
OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JJaHHOE (PU3HUECKOE SBIICHHE,

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MYECKHX SIBICHUH B OKpPY)XAIOLWIEM MHpPEe (B TOM 4MCIE (pU3MUECKHE SBJICHHS B MPHPOJE:
TIOBEPXHOCTHBIE M KAIWUIAPHBIE SBICHHS B NMPHPOJE, KPHCTAILIBI B NpHpose, u3nydenue ConHia, 3aMep3aHie BOAOEMOB, MOPCKHE OpH3EL,
oOpa3oBaHue poCHl, TyMaHa, HHesl, CHera, 3JIeKTPHYecKHe BICHHS B aTMOCc(epe, SMEKTPHYECTBO XKUBBIX OPraHU3MOB, MATHATHOE 10Jie 3eMIIH,
Apeitd MoMOCOB, POJIb MATHUTHOTO TIOJIS JUIst XKU3HH Ha 3eMIle, MONSIPHOE CUSIHHUE), IIPH TOM IEpPEeBOIUTD MPAKTHYECKYIO 3a/1a4y B y4eOHyIo,
BBIIEISATH CYIIECTBEHHbIE CBOMCTRA (MPU3HAKK) (PU3NUECKHX SBJICHHIA;

OINMCHIBATH M3YUCHHBIE CBOMCTBA TeN U (PU3MUYECKHE SBICHHMS, HCIONb3Ys (pu3HyecKue BEIHMYHHBI (TeMIepaTypa, BHYTPEHHAS SHEPrus,
KOJMYECTBO TENJIOThI, paboTa rasa, yjelbHas TeIIOEMKOCTh BEIeCTBa, y/elbHas TEIUIoTa MUIaBJIeHH s, yAe/lbHas TEeIIoTa napoobpasosanus,
yaelbHas TemmoTa CropaHusi TOIUIMBA, KOA(DOUIMEHT MONE3HOro JEHCTBHA TEIJIOBOH MAIIWHBI, OTHOCHTEIbHAs BIIAXKHOCTH BO3JyXa,
SNEKTPHYECKUIA 3apsijl, CHIIa TOKa, 3JIEKTPHYECKOE HaNpsuKeHHe, CONPOTHBRIIEHAE NpoBoaHKKa, J/IC B 1enH MOCTOSHHOTO TOKa, 3MEKTPUUECKOe
y/IebHOE COMPOTUBIIEHHE BELIECTBA, paboTa  MOIIHOCTE 3JIEKTPHYECKOTr0 TOKA), IPH ONHCAHWH TPABUIILHO TPAKTOBATH (PU3MUECKHH CMBICI



MICTIOJIE3YeMBIX BEJIHYHMH, UX O0O3HAYEHHMs W €MHHIIbI (PH3UYCCKHX BEIHYHH, HAXOMUTH dopMyIIBl, CBA3BIBAIONINE JAHHYIO (PH3MUECKYIO
BEeJIMYMHY C APYTHMH BeIHIMHAMH, CTPOUTH I'Pad)MKu M3yHEeHHBIX 3aBUCHMOCTEH (PH3HICCKHX BEHINH;

XapaKTepu30BaTh CBOWCTBA Tell, (H3UYECKHE SABJICHHS M IIPOLECCHI, HCMOb3YS OCHOBHBIC TOJNOKCHHS MOJIEKYJIAPHO-KUHETHYECKOM
TEOPHH CTPOCHHMs BEINECTBA, yPaBHEHME TEIIOBOro OaaHca, 3aKOH COXPAHCHHUs ONEKTPUHUCCKOro 3apslia, 3aKOH Kynona, mpuHuun
CYTICPIIO3MIHH SJIEKTPHUYECKUX MOJEH, 3akoH OMa Ul ydacTKa IEnH, NpaBuia Kupxroda, 3akon Oma jurst nonHo# menu, 3akon Jhxoyos-
Jlenna, 3aKOH COXPAHEHHs SHEPTHH, [IPH 3TOM Pa3MyaTh CIOBECHYIO (GOPMYIHPOBKY 3aKOHA H €r'0 MaTCMaTH4eCKOC BRIDKCHHUC,

CTPOMTH MPOCTHIE (DH3UYECKHE MOJIENH pealbHBIX O0BEKTOB, HPOLECCOB H ABJICHHI, BBIIEISTH TPH 3TOM CYIIECTBEHHBIC H
BTOPOCTEMEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB, SBICHHH, HPUMCHATH dusnueckue Mojenu Ut 00BACHEHHS (QU3MUECKUX NPOLECCOB H
perieHns y4eOHbIX 3a/1a4;

00BSICHATL (pU3HUECKHE SBICHHS, MPOLECCH M CBOWCTBA TeJl, B TOM YHCJIC W B KOHTCKCTC CHTYalluil MpaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, W pellaTh KaueCTBEHHBIC 3alaqd, B TOM 4YHCIC TpeGyIoNHe YMCIEHHOTO OLEHWBAHUs XapaKTEPHBIX 3HAYCHUIl (QU3HICCKHX
BeJMUHH, TIPH 5TOM BBIOUpATh aJEKBATHYIO (PM3MYECKYIO MOJEIb, BBLIBIATH MPUIAHHO-CICACTBEHHBIC CBA3M M BBICTPAUBATH JIOTUHCCKYIO
LEMOYKY paccykACHHUI ¢ OMopoil Ha H3YYeHHbIE CBOHCTBA (PU3NYECKHX SBICHUH, dusHUecKue 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIIH;

YBEPEHHO peIaTh pacyéTHBIE 3ajaun (¢ onopoi Ha 2-3 ypaBHEHHs) 110 M3y4aeMbM TeMaM Kypca (U3UKH, BbIOMpas aJeKBaTHYIO
(u3HUECKYIO MOJENb, ¢ HCIOJIb30BAaHHEM 3aKOHOB U (HOPMYJI, CBA3BIBAIOIIMX (puzvuecKue BENUYUHBI, 3alUCHIBATE KPAaTKOE YCJIOBHE H
pasBEPHYTOE DEIICHHE 3a/a4, BBIABIATE HEJOCTAIOMIME WIIHA H30bITOUHBIE JlaHHBIE, O0OCHOBBIBATHL BBIOOP METOJAa PEHICHHS 3alaqH,
MCIIONB30BATh CIPABOYHEIC NAHHBIC, MPUMEHSTH METO/bl aHAIM3a Pa3sMEPHOCTEH, MCHOJb30BaTh rpaduyeckue MeTo[pl pEIleHHs 3alady,
IPOBO/IMTH MaTeMaTHYeCKue Mpeobpa3oBanus M pacy€rbl, OLECHMBATEL PEATMCTHYHOCTH MOMYICHHOTO 3HAYCHHA (pu3HUeCKOH BEIHYUHBI U
ONpeeNAThH Pa3MEPHOCTh (PH3MUECKOl BENWYMHBL, IIOTYHCHHOH IPH PEICHUN 3a1ati;

pAacIo3HaBaTh MPOGJIEMBbl, KOTOPEIE MOXHO PCIIUTH IPH NOMOIM (PH3HYCCKHX METOJO0B, W MNpeulararh OPUEHTHPOBOYHBIH CMOcod
peleH s, B ONMCAHNUH HCCIIEI0BAHMS PACIIO3HABATE IIPOBEPAEMOE MPE/ITONOKECHUE (rumoTesy), HHTEPIPETHPOBATE MOJIYYSHHBIA pe3ynbTar,

MPOBOJUTH OMBITEL 110 HAOMONEHHIO (U3NYECKUX SIBICHHH WM (u3vyecKuX CBOMCTB TeN (KanW/UISPHBIC SBJICHWSA, 3aBUCHMOCTbH
JIaBIIeHUs BO3JyXa OT ero o0ObéMa M TeMIIEpaTyphbl, CKOPOCTH MPOIECca OCThIBAHHSA (HarpeBaHys) TpY M3JTYYEHUH OT IBETa U3Jydarollen
(mormoimaromeit) MOBEPXHOCTH, CKOPOCTh HCTIAPEHUs BOJBI OT TEMINEPATYpPhl KUIKOCTH M IIIOMAIH e€ MOBEPXHOCTH, JJIEKTpU3anus TNl H
B3aUMO/ICHCTBHE NEKTPUYECKHUX 3aPSIOB, B3aUMOJCHCTBHE ITIOCTOSHHBIX MATHUTOB, BU3YallM3allusi MarHUTHBIX 1oJjieit MOCTOSTHHBIX MarHUTOB,
JeiicTBHS. MATHHTHOTO TIONS HAa NPOBOAHMK C TOKOM, CBOMCTBA SJEKTPOMArHWTa, CBOMCTBA OJICKTPOABHraTeisi MOCTOSHHOTO TOKa):
dopMyIHpOBaTH MpPOBepsieMOe MPEANOJIOKEHHE (THIIOTE3Y) O BO3MOXKHBIX pesyibTaTax HaOMIOIEHUH, CaMOCTOsTENbHO COOUpaTh YCTaHOBKY
13 U36BITOYHOTO Habopa 060PY0BaHHS, OIIUCHIBATE X0/ OIBITA U (JOPMYIIHPOBATH BHIBO/IBI;

MPOBOJUTH MPSMBIE W KOCBEHHbIE H3MEPEHHS (PU3HYSCKUX BETHMIHH (Temmeparypa, OTHOCHTENIbHAs BIQXHOCTH BO3JyXa, CHJa TOKa,
HalpsOKEHHe, yAeNbHas TeMIOEMKOCTh BEINECTBA, CONPOTHUBIEHHC MPOBOLHUKA, paboTa W MOIIHOCTH 3JIEKTPHYECKOro TOKa) C



HCIONBE30BAaHHEM AHANOTOBBIX H IHU(POBBIX MpUOOPOB, 0OOCHOBHIBATH BHIOOP MeTOJA H3MEpeHMs, (PMKCHPOBATh TOKa3aHHWs NPHOOPOB,
HAXOJIUTh 3HAUCHHE U3MEPIEMOI BEJIMUHHBI C TIOMOLIBIO YCPEIHEH S PE3yIBTATOB CEPHU U3MEPEHUH M OLIEHUBATH IOIPENIHOCTD H3MEPEHUN;

IPOBOUTE YKCIEPUMEHTAbHBIE HCCIIEIOBAHUS 3aBHCUMOCTEl (PU3HIECKHUX BEIHIMH (3aBHCHMMOCTE JIABJICHUS BO3/]yXa OT €ro o0séMa u
HArpeBaHUsl WM OXJKICHHS, MCCICIOBAHHE SBICHMS TENIOOOMEHa INpH CMEIIMBAHMU XOIOAHOH H TOpsvei BOIBL 3aBUCHMOCTH
COTPOTHBJICHHUSI IPOBOHMKA OT €T0 JUIHHBL, [UIOLIAH MOIIEPEYHOTO CEYCHUS U YEIBHOI0 CONPOTUBIICHHUS BEIICCTBA IIPOBOJHUKA, CHIIBI TOKA,
MPOTEKAOIIEr0 Yepe3 MPOBOJHHK, OT HANPSHKEHHs Ha MPOBOJHMKE, HCCJIEJOBAHHE IOCIIENOBATENBHOIO M MAapallIebHOTO COCTHHCHUH
IIPOBOJIHMKOB): COBMECTHO ¢ yuuTenem (OpMyIHpOBaTh 3a4ady W I'MIIOTE3y HCCIIENOBAHHs, CaMOCTOSATENILHO IJIaHUPOBATh HCCIICI0BAHHE,
CaMOCTOATENLHO COOMPATh IKCHEPUMEHTATBHYIO YCTAHOBKY C WCIONb30BAHHEM HHCTPYKIUH, IPEJICTAaBIATH MOTYYCHHBIC 3aBUCHMOCTH
¢u3nuecKknX BeTMYNH B BUJIE Ta0uUI U rpadMKOB, OLIEHMBATh MOIPELIHOCTH, J€IaTh BHIBO/IBI IO Pe3yJIbTaTaM HCCICTOBAHUSL,

coOoaTh mpaguia 6e30macHoro Tpyaa npu pabore ¢ 1adopaTopHbIM 000pPY/I0BAHHEM;

XapaKTepU30BaTh MPHHIAIBI ISHCTBUS U3y4EHHBIX IPHOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJOTHYECKHX MPOIECCOB € OMOPOi HA UX
onucanus (B TOM YHCIIE: CHCTEMA OTOILICHUS! JIOMOB, THIPOMETP, apoBasi TypOUHA, aMIIEPMETP, BOIIBTMETP, CYETUHK 3ICKTPUICCKON SHEPTHH,
JIEKTPOOCBETHTENLHBIE MPUOOPHI, HATPEBATENIBHBIE NIEKTPOIPHOOPH! (MPHMEPHI), MPEIOXPAHUTEIN H UX NPUMEHEHHE B OBITY M TeXHHKE,
TIPUMEHEHHE MOCTOSHHBIX MAarHATOB, 3JIEKTPOMArHUTOB, 3JIEKTPOABHIaTe/b OCTOSHHOTO TOKA). HCIONb3Ys 3HAHUS O CBOMCTBAX (U3HUECKHUX
SABIICHUM, HE0OXOAUMBIE (PU3NYECKUE 3aKOHBI H 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOMCTBA M W3MEPUTENbHBIE IPHOOPHI 110 CXEMaM M CXEMAaTHYHBIM PHCYHKaM (KHIKOCTHBIH
TEPMOMET], TEPMOC, ICUXPOMETP, THTPOMETP, ABUraTellb BHYTPEHHErO CrOPaHHs, 3JIEKTPOCKOIL, PEOCTAT), COCTABIIATh CXEMBI IEKTPHYECKUX
mereit ¢ nocsae10BaTeNLHEIM H NapaiebHbIM COSTHHEHHEM 2JIEMEHTOB, pa3iiyas yCIOBHEIE 0003HAYCHH JIEMEHTOB JIEKTPHYECKHX HETICH,
HCIOJIb30BaTh CXEMBl M CXEMATHUHBIE PUCYHKH H3YYEHHBIX TEXHMYECKHX YCTPOMCTB, H3MEPHUTENBHBIX NPUOOPOB M TEXHOIOIMYECKHX
IPOLIECCOB MPH PEIIeHUH yueOHO-IPaKTHYECKUX 3a71ay;

IIPUBOMTE TIPUMEpPH! (HAXOAUTh HHGOPMALMIO O TPUMEpax) NMPaKTHYECKOTO HCHOJL30BaHMs (DU3UYECKHX 3HAHWHM B IMOBCEIHCBHOM
YKHU3HU U1 o0ecnieuyeHns 0e30nacHOCTH IIpH o0parieHH: ¢ MpubopaMu ¥ TeXHUHECKMMHU YCTPOHCTBAMH, COXPAHEHHS 3I0POBbsS M CODIIOCHUS
HOPM 3KOJIOTHUYECKOTr0 MOBEJICHUS B OKPYKAIOIIEH Cpefie;

OCYILECTBIATH NMOUCK MH(popMaimu (usmdeckoro cojuepkanus B VHTepHeTe, caMoCTOSTENBHO (OPMYIHPYsl MOMCKOBBIH 3ampoc, Ha
OCHOBE HMEIOIIMXCS 3HAHUU M CpaBHEHHs JOMOJHHTEIBHBIX HCTOYHHKOB BBIIENATE HMHYOPMALMIO, KOTOpasl SBJISIETCS IPOTHBOPEYMBON HITH
MOKeT OBITh HEIOCTOBEPHOM;

HCIOJIL30BaTh [PH BHINOJHEHHH Y4YeOHBIX 3aJaHHil HAayYHO-TIOMYJSIPHYIO JIMTEpaTypy (M3MYecKOro cojepikaHus, CIpaBOYHEIC
MaTtepuansl, pecypchl cetn MHTepHeT, BIaaeTh NMPHEMaMH KOHCIIEKTHPOBAHHUs TEKCTa, Mpeobpa3oBaHus MH(OpPMANMH U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;



CO31aBATh COBCTBEHHbIE MICHMEHHBIE M KPATKHE YCTHbIE COOOMEHH, 0606mas HEGOPMALMIO U3 HECKOIBKHX HCTOUHAKOB (H3HYECKOr0
cojepKaHus, B TOM 4YHCie MyOIMYHO NMPEICTABIATE PE3yJIbTaThbl IIPOEKTHOM HJIH HCCIENOBATENLCKOH ICATENBHOCTH, TIPH 3TOM PaMOTHO
HCIIOIB30BATH M3yYeHHBIH TIOHSATHIHHBIH anmapar Kypca GH3HKH, CONPOBOKIATE BLICTYILICHHE Npe3eHTalueH;

NpH BBLITOJTHEHHH y4eOHBIX MPOEKTOB M cCIeIOBaHu (PU3MUECKUX TIPOLECCOB PacrpeiensTh 00A3aHHOCTH B TPYIINE B COOTBETCTBHH C
OCTABJIEHHLIMA 3a1a9aMH, CIICIHTh 33 BHIIOJHCHHEM IUIaHa JCHCTBHI B KOPPEKTHPOBATH €TI0, a/CKBATHO OIICHUBATHL COOCTBEHHBIH BKIIA/| B
JIesITe/IbHOCTh TPYIIIBL, BEICTPAHBAaTh KOMMYHUKATHBHOE B3aMMOJIeHCTBHE, IPOSBIIAS FOTOBHOCTH Pa3pemaTh KOH(IHKTHL.

K xoumy oOydenus 6 9 Kiacce TpeIMETHBIC Pe3yIbTaThl Ha yriyONeHHOM yPOBHE JIOJDKHBI OTpaKaTh cOpMUPOBAHHOCTE Y yYaIIHXCs
yMCHUH:

JMCIIONB30BATH TIOHATHS (CHCTEMA OTCUYETA, OTHOCHTENLHOCTh MEXaHHIECKOrO IBHKCHIA, HEBECOMOCTh M IEPErpy3KH, EHTP THKECTH,
MeXaHMUecKHe BOTHBL, 3BYK, HH(Pa3BYK U YIbTPa3BYK, SJIEKTPOMATHUTHBIC BONHLL, PEHTICHOBCKOE M3/ydeHne, MKana 3IeKTPOMarHuTHBIX
BOJIH, MCTOUHUKH CBETa, OIIM30PYKOCTh M JABHO30PKOCTE, CIICKTPhI HCITYCKAHMS U noromenus, ansga-, 6era- 1 raMma-u3ny4eHus, H30TOIBL,
slepHas H TepMOSIZICPHAs SHEPreTHKA) H CHMBOJIHYECKHH 361K (PH3HKH IPH PEIICHHH yUeOHBIX U NPAKTHYCCKHUX 31,

yBEpPEHHO pa3iuyarTh sBJEHHs (PABHOMEPHOE M HCPABHOMCPHOC IPAMOJIMHEHHOE JIBHKCHHE, PaBHOYCKOPCHHOC HpSMOJIMHEHHOE
NBMOKEeHHE, CBOOOJHOE MaJeHMe Tel, JBMXKEHHWE [0 OKpYKHOCTH, B3aEMOJICIICTBIE TeJ, PABHOBECHE MaTEpPUAIbHOH TOUKH, PCAaKTHBHOE
JBHKEHHWE, HEBECOMOCTb, KojebaTelbHOE JBHKCHUC (rapMOHHYECKHE, 3aTyXalomiie, BbIHYIKICHHBIC Koyie0aHus), PE30HAHC, BOJHOBOE
JBUJKEHHE (pacrpoCTpaHeHUe U OTPaXKEHHC 3BYKa, urTepdepeniys 1 ppaKiys BOJIH), TPIMOTHHEHHOE pacHpOCTPAHEHHE, OTpaKCHHE M
IIpeJIOMJIEHHE CBETa, MOJIHOE BHYTPEHHEE OTPakKeHHE CBCTA, pasnoxkenre Geioro cBeTa B CIEKTP M CIOXKCHHE CHCKTPAJIBHBIX [IBETOB,
ecTeCTBEHHAs PAHOAKTHBHOCTD, BO3HHKHOBEHHE JHHEHYATOrO CHEKTpa H3ydeHus1) [0 ONMMCAHMIO MX XapaKTePHBIX CBOWCTB ¥ HAa OCHOBE
OIBITOB, ACMOHCTPHPYIOIIHX JaHHOE (PU3UICCKOE SBICHHE;

pacro3HaBaTh IPOSBICHAE H3YYECHHBIX (pu3MYECKUX SBIEHUI B OKPYKAIOLWIEM MUPE (B ToM unciie (U3HYECKHE SBICHHSA B IPHPOLC:
IIPAJIMBBI U OTJIMBEI, BHKCHUE IIAHET COJIHEYHOH CHCTEMBI, PEaKTHBHOE [[BIDKEHHE XKHBBIX OPraHU3MOB, BOCIPHATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPACEHHE, CeHCMUUECKHE BOJHBL, IyHAMH, 5XO, IBETa TEI, OITHYECKUE ABJIEHHS B TPHpOJE, OHOTOrHUECKOe JEHCTBHE BHIMMOIO,
yIbTpaguONETOBOrO M PEHIIEHOBCKOIO M3JIyUeHHUH, CTECTBEHHBIH PaJIMOAKTHBHEIH (oH, KOCMUYECKHE JTy4d, PaHOAKTHBHOEC H3ITyUECHHC
IIPUPOJHBIX MHHEPANOB JCHCTBHE PaaMOAKTHBHBIX W3JTydeHuil Ha OpraHM3M 4YeloBeKa), IPH 9TOM IEpPEeBOIUTH IpPaKTHYECKYIO 3ajady B
y4eOHYIO0, BBIIENATH CYyLIECTBEHHbIC croiicTBa (MpU3HAKK ) QH3HUECKHX SBJICHUMH;

ONKCHIBATH H3YUCHHBIE CBOMCTBA TeJl M (PU3HICCKUE ABJICHUS, HCIOB3Y du3rdecKue BeTMIHHb] (CPeIHsst 1 MTHOBEHHAsA CKOPOCTE TeJa
IpH HEPABHOMEPHOM JIBW)KEHWH, YCKOPCHHE, MEPEMCIICHHE MpH PaBHOYCKOPEHHOM IPAMOJIMHCHHOM JIBHKCHUH, YIJIOBAk CKOPOCTB,
[[EHTPOCTPEMHUTENBHOE YCKOPEHH)E, CUIla TPEHUsL, CHITa YIIPYTOCTH, Chila TSKECTH, YCKOpPEHHe CBOOOHOTO IaJIeHusl, BEC TeNa, HEHTP THKECTH
TBEPIOTO TeNa, HMITYJIBC Tejla, UMITYJILC CHIIBI, MOMCHT CHIIBL, MexaHugecKas paboTa M MOIIHOCTh, HOTEHIMAIbHAA SHEPrid TeJa, NOHATOr0
HaJ[ MOBEPXHOCTBHIO 3€MJIM, MOTEHLHAIbHAT SHEPris CKATON TPYXKHMHBL, KHHETHUECKAs SHEPrus, MOJHas MEeXaHuuecKas SHEprii, Tepuo U



yacTOTa KoJTeOanuil, IEPHO MATEMATHYECKOTO U MPYKUHHOrO MasTHUKOB, UIMHA BOJHBL, TPOMKOCTR 3ByKa W BBICOTA TOHA, CKOPOCTH CBETA,
[I0Ka3aTeNb NPEJIOMJICHHUS Cpe/ibl), NP ONHUCaHHU MPABHJIBHO TPaKTOBATH (uzryecKkuii CMBICIT HCIIONB3YEMBIX BEJIMIHH, HX obo3Ha4eHHs U
eMHUIB] (DH3MUCCKUX BEIUUMH, HAXOMUTH (GOPMYJIbI, CBA3BIBAIOLIMC JAHHYIO pu3MUecKyl0 BENHYUHY C JAPYTHMH BEJIMYHHAMH, CTPOUTDH
rpad)MKK H3yUEHHBIX 3aBHCUMOCTEH (PU3HICCKHUX BEIIMIHH;

XapaKTepH30BaTh CBOMCTBA Tell, (QU3MYECKHE SBICHHS M TPOLCCCRL, HCIIONB3Ys 3aKOH COXPAaHEHHS SHEPruH, 3aKOH BCEMHPHOIO
TATOTEHHS, MPUHIMI CYTEPHO3UIINH CHJI, TPUHIMIT OTHOCHTEILHOCTH [anunest, 3aKoHbl HBIOTOHA, 3aKOH COXpaHCHHs MMIIYJIbCa, TEOPEMY O
KHHETHYECKO SHEepruu, 3akoH ['yka, 3aKOH BepHyJumH, 3aKOHbI OTPOXKCHHS W MPEIOMICHHA cBeTa, (OpMyNy TOHKOM JIMH3BL, NJIaHCTAPHYIO
MOJIeN b ATOMA, HYKJIOHHYIO MOJIENb aTOMHOTO sIpa, 3aKOHBI COXPaHEHHS 3aps/10BOTO H MacCOBOrO YHCeN MpH SJCPHBLIX peakIuaX, pu 3T0M
pasH4aTh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA U €r0 MaTCMaTHHIECKOe BBIPAKCHHUE,

CTPOUTH (PU3HUECKUE MOJEIH PEAbHbBIX 06BEKTOB, IPOLECCOB U SBICHHUMH, BBIICIATH TIPH STOM CYIICCTBCHHBIC H BTOPOCTEINEHHBIE
CBONCTBA OOBEKTOB, IPOIECCOB, ABJICHHI, MPUMEHATE GUSHUECKHE MOJCIH JUIA 0OBACHEHNS (PU3HYECKHX TIPOLECCOB U PENICHHs YUCOHBIX
3ajaq,

00BACHATs (U3HUECKHe SBICHHSA, MPONECCH W CBOHCTBA TEN, B TOM HHMCIE B KOHTEKCTE CHTyalluH IPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, W peliaTh KauyeCTBCHHBIC 3aJlaqd, B TOM HHCIC TpeOyIOINHe YUCIEHHOTO OICHUBAHHMS XapaKTCPHBIX 3paueHnit (puznyecKkux
BE/MYMH, [IPH TOM BbIOHpATh aNeKBaTHYIO (U3MYCCKYIO MOJCIb, BBIABIATH PUYMHHO-CIIC/ICTBEHHBIC CBS3M W BRICTPAUBATh JIOTHYCCKYIO
ENOYKY PAcCyKIeHHH W3 2-3 1WaroB ¢ ONOPOH Ha H3Y9ICHHBIC CcBOIiCTBA (PM3MYECKUX ABIECHUH, (PU3AUCCKUE 3AKOHBI, 3aKOHOMCPHOCTH H
MOJENH;

YBEpEHHO pellaTh PACYETHBIC 3aJ@4d MO H3ydacMbIM TeMaMm Kypca dusuky, BHIOWpaAs aNEKBATHYIO (U3MYECKYIO MOJCHb, C
HCIIONBb30BAHMAEM 3aKOHOB M (POPMYII, CBS3bIBAIOMIHX (PU3AUECKHE BETHIHHDI, 3alUCHIBATE KPATKOE YCIOBHC ¥ pa3BEPHYTOE pelieHHe 3a/1a4H,
BEISB/IATH HENOCTAIONINE WM M30BITOYHBIC JaHHBIC, 00OCHOBBIBATE BEIOOP METONA PEIICHHMS 3ajat, WCIIONB30BaTh CIIPAaBOYHBIE JaHHbBIC,
IPHMEHATh METOJbl aHAIM3a PasMEPHOCTEH, HCIOJIL30BATh rpaQUuecKHe METOJBI PCLICHHs 3ajadv, [POBOIHTE MaTeMaTH4eCKue
npeoOpazoBanysi ¥ Pacy&rhl, OLCHHBATH PEATHCTHYHOCTL MOMYHEHHOTO 3HayeHus (PM3UUECKOW BENMYUHBI W ONPEIENATh pasMEPHOCTDH
(usrvecKor BEeIIMYUHEL, [IOJTYUEHHOMH IpH PEIICHUH 3a/1a9H,;

pacno3HaBaTh MPOONEMBI, KOTOPBIE MOXKHO PCIHIMTh MpH TOMOIIH ¢H3HUeCKHX METOJIOB, W Mpe/iarath OpPUEHTUPOBOYHEIH CII0CO0
pelieHMs, B ONMCAHWM MCCIIENOBAHUA pPACTIO3HABATE MMPOBCPACMOC peANoJioKeHHe (THIoTe3y), OLCHUBATHL TNPaBHILHOCTL IOps/iKa
NPOBEJICHHS HCCIE0BAHMSA, HHTEPIIPETHPOBATD IMOJTY9CHHBIA pe3yNbTaT;

[IPOBOJIMTH OTIBITHI MO HAOMIOCHUIO (PH3HICCKUX ABJICHHH WIH (PM3HYECKUX CBOMCTB Tell (M3y4eHHE BTOPOTO 3aKOHA HeioTOHa, 3aKOHA
COXpaHEHHUs] SHEPIHH, 3aKOHA COXPAHCHHS HMITYJIbCA, neiicTBHe 3aK0HA BepHYILUTM W BOSHHKHOBEHHE TOABEMHON CHIIBI KPBUIA, 3aBUCHMOCTER
nepuojia KojebaHuil NPyKUHHOTO MasATHUKA OT MacChl Ipy3a JKECTKOCTH MPYKHHBI U HE3ABHCUMOCTH OT aMILTHTYAbI MaJIbIX KoJicOaHHH,
NpSMOJIMHEHHOE PacnpoCTPaHEHUE CBETA, PA3lOKCHHE Georo cBeTa B CIEKTP, M3ydeHHe CBOMCTB H300paKeHHs B IJIOCKOM 3CpKajlc H
CBOICTB H300pakeHHs IpeaMeTa B coOUparomel JIMH3E, HAGIIOICHHE CIIOIHBIX U JTHHEHYATBIX CHEKTPOB H3IyUeHH): dhopmynupoBaThk



IpOBEPSAEMOE MPEITOI0KCHHE (rumoTe3y) 0 BO3MOXKHBIX pe3yjbTaTax HAGIIOIeHHI, CaMOCTOSTEILHO coOMpaTh YCTaHOBKY U3 u30BITOYHOTO
rabopa 000pyI0BaHKs, OIIMCHIBATE XOJI OTLITA 1 (hopMyITHPOBATH BBIBOJIBL;

[IPOBOJIUTH HPH HEOOXOIUMOCTH CEPHIO HPSMBIX H3MepeHuii, Onpenenas CpefHee 3HaYeHUe F3MEpSIEMOil BEJIMUMHBI M ONpPEAeisas
[IOrPEHIHOCTb PE3yIIBTATOR NPAMBIX H3MEPCHHH, 06O0CHOBBIBATH BHIGOP criocoba H3Mepenus (H3MEPHTENLHOTO npudopa);

NPOBOJIUTH KOCBEHHbIC W3MEPEHHs dusnyeckux BeIHUMH (CPEIHsA CKOPOCTh M yCKOpCHHE Tela MpH PaBHOYCKOPEHHOM JIBUKCHUH,
ycKopeH#e cBOOOIHOrO MajieHHsl, JKECTKOCTD TpPYKHHEL, K02(UIIMEHT TPEHUS CKONBKCHHSA, MEXaHHIeCKas paGoTa ¥ MOIIHOCTB, 4acToTa U
nepuosl KosiebaHuil MareMaTHIecKoro H NpPYXKHHHOIO MAasTHHKOB, dokycHOe paccTosiHME COOMPAIOLIEH JHH3BI U eé onTHuecKas CHIa,
paZMOaKTHBHEL (OH) ¢ HCIONb30BAHUEM AHAIOTOBBIX H nHQPOBBIX PUOOPOB: 0OOCHOBBIBATH BREIOOp MeTOJIa M3MEpEHHs, MIaHUPOBaTh
A3MEpPeHHs, CAMOCTOSTEIBHO COOMpATh SKCIEPUMEHTANLHYIO YCTAHOBKY, BEMMUCISATL 3HAYEHUE BEIMYMHBI U aHAIM3UPOBATh IMOJIYICHHBIC
pe3yILTaThl, OLEHHBAs NOIPEIIHOCTh PE3YNLTATOB KOCBEHHBIX HU3MEPEHHI;

IPOBOJIMTL  SKCIIEPUMEHTANIBHBIC ~HCCIEI0BAHHS 3aBMCHMOCTEH (M3MYECKUX BEJIMYMH (3aBUCHMOCTL IyTH OT BpEMCHH TIpH
PABHOYCKOPEHHOM JIBM)KECHHH 0e3 HAYANBHON CKOPOCTH, 3aBHCHMOCTB CHIIBI TPEHHS CKOIBLKCHHUS OT CUJIBI HOPMATLHOTO JaBIeHHs, [IEpHoa
koneGanmii MAaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HWTH, ONPEJIENCHHC YCKOPCHHA cBOOOMHOrO TAajeHHs, HCCIe0BaHAEe H3MEHEHUs
BeJTHYMHDB W HANPABIEHHs MHYKIMOHHOTO TOKA, 3aBHCHMOCTD yIJla OTPaKEHUA CBETd OT yIia najieHusl, yIiia OpeioMIIeHHs OT yriia najieHus
CBETOBOTO JIyda, UCCIE0BAHNE TPEKOB: U3MEPEHHE JHEPrHH HacTHILRL 110 TopMoO3HOMY TyTH (110 (oTorpadusiM)): COBMECTHO C YIHTEIEM
dopmynupoBath 3ajady M THIOTE3y HCCIICAOBAHHA, CaMOCTOSITEJIBHO  TUIAHMPOBATH  MCCJIEIOBAHUE, CAMOCTOSATEIHLHO coOuparth
SKCIEPUMEHTANBLHYIO YCTAHOBKY, NPEJACTABIIATEH MOIYYCHHBIC 3aBUCHMOCTH (U3HIeCKHX BEIWYHH B BHJE TaOIHIl H rpad)uKoB, OLEHUBATDH
[IOTPELIHOCTH, IENaTh BBIBOJBI 10 Pe3yIbTaTaM HCCIC0BAHML

cobmo1aTh mpasuia 6€301MacHoro Tpyaa npx pabote ¢ 1abopaTopHbIM 00OPYIOBAHUEM;

XapaKTepH30BaTh IPHHIMIILI JACHCTBUS N3y4CHHBIX npru6OPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJIOTMIECKUX IPOLECCOB € OMOPOH HA UX
omucanus (B TOM 4HCIE: CIMIAOMETP, JATYHKH MOJNOKCHHS, PACCTOAHIA H YCKOPEHHs, paKeTa, 9XOJI0T, OYKH, MEPHUCKON, ¢oroanmnapar,
MHKPOCKOTI, TEJIECKOII, ONTHYECKAE CBETOBOJIBI, CIEKTPOCKOI, JA0SUMETD, kamepa BuibcoHa), MCTIONb3Ys 3HAHMSI O CBOKMCTBAX (uznuecKux
aBJeHHH B HeoOXoMMble HHU3NIECKHE 3aKOHOMEPHOCTH, HCIIONB30BaTh CXCMBL H CXEMATHHDIC PUCYHKH H3YUYCHHBIX TEXHHYECKAX YCTPOKCTB,
M3MEPHTENBHBIX TPUOOPOB M TEXHOJOTHYECKHX TPOLECCOB IIPH pEIICHHH yueOHO-MPAKTHYECKHX 3a/ad, ONTHYECKHE CXEMBI Ul OCTPOCHHA
1300paskeHHi B IIIOCKOM 3epKaie 1 coOupaloIei JINH3E;

MPUBOINTE PHMEPHI (HAXOIHTh UHEPOPMAIMIO O TPHMEpax) MPaKTHYECKOro HCHOTb30BAHHA dusuueckux 3HAHMH B MOBCCIHEBHOM
JKI3HM JUIs obecrieueHns Ge30macHOCTH MPH 00palleHuH ¢ pruOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXpaHeHHUS 3/10pOBbs 1 cobmoaeHus
HOPM 5KOJIOTHYECKOIO MOBEJACHHS B OKpyKaroieH cpene;

OCYIIECTBIATH MOUCK HH(pOpMAIHH dusmueckoro conepkanust B HHTEpHETE, CaMOCTOATCIHLHO (opMyMpys TOMCKOBBIH 3ampoc,
HAXOJIUTH IIyTH OIpesie/IeHust TOCTOBEPHOCTH rosydeHHoil HHGOpMAIKK Ha OCHOBE HMEFOIIUXCA 3HAHWIT U JJOTIOJTHUTENBHBIX HCTOYHUKOB]



HCIIONTB30BATh TPH BHIMOJIHCHUH YYEOHBIX 3aaHMH Hay4YHO-TIONYJISIPHYIO JIMTCPATYpPy (m3uHUecKoro COJIepHKaHMs, CIPaBOYHBIC
MaTepHaibl, pecypchl ceTd MHTEpHET, BlIaleTh NPHEMaMM KOHCICKTHPOBAHHS TEKCTA, npeobpasosanus HHOOPMAIHN U3 OJHON 3HAKOBOH
CHCTEMBI B JIPYTYIO;

€037aBaTh COOCTBEHHBIE NMHUCHMEHHBIC W YCTHBIE COOOIICHMS Ha OCHOBE ua(GOPMAIHE U3 HECKOJBKHX HCTOYHHMKOB (PH3HYECKOTO
cojiepKaHus, MyONuIHO TPEACTABIATE PE3ybTaThl IIPOEKTHOM HIIM HMCCIIEIOBATENbCKOH JESTEIbHOCTH IIPH STOM rpaMOTHO HCTONB30BATh
M3ydeHHbIH NMOHATHHHBINA annapar M3y4aeMmoro pasjena (U3WKKH U CONPOBOJKIATh BBICTYIUIEHHC npeseHTalmeil ¢ yuétoM 0COOEHHOCTEH
ayIuTOpUH CBEpPCTHUKOB.



TEMATHYECKOE ILTAHUPOBAHHUE 7 KJIACC

KoanuecTso 4acoB DIeKTPOHHBIE
HaumeHoBaHHE pa3je/ioB H TeM
Ne w/u NpOrpaMMBbI B Konrpoasusie | IlpakTtnueckue (undponrie)
eelo paoTbi pa6oTs obpa3oBaTeabHbIE
pecypenl
Paznen 1. ®usuka u e€ poJib B NO3HAHHH OKPYIKAOIIeEro Mupa
1.1 du3snKa — HayKa 0 PHpPOJIE 2 http://nau-ra.ru/
1.2 (du3HYecKue BeJIUYHMHbI 4 1 http:/nau-ra.ru/
. http://school-
13 EcrecTBeHHO-HAYUHBLIH METOI IIO3HAHUS 2 5
collection.edu.ru
HWroro no pasneiry 8
Pa3zned 2. [lepsoHauajibHble CBEJIEHHS 0 CTPOCHHH BellleCTBA
2.1 CTpoeHHe BemecTBa 2 http://www.fizika.ru
29 JIBHyKEHHE W B3aUMOJICHCTBHE YaCTHUI] 4 http://www.fizika.ru
' BEIIECTBA
2.3 ArperaTHble COCTOAHNS BEIECTBA 1 http:/www.fizika.ru
Hroro no pasjaeny 7
Paznen 3. JIBHskeHune U B3auMO/IelicTBHE TeJl
3.1 MexaHnyecKoe JIBHKEHUE 10 http://www.fizika.ru
3.2 WMuepuusd, Macca, I0THOCTh 11 1 3 http://nau-ra.ru/
P
33 Cuna. Bugsr cun 15 1 3 http://nau-ra.ru/
Hroro no paszzneiny 36




Pasznen 4. [laBienne TBEPABIX Te, }KHAKOCTeH H razos

41 Jasnenwne. [lepegaya napnenus TBEpALIMH 5 bt i sl
TEJIAMH, JKHJIKOCTAMHU U ra3aMu
4.2 JlaBlieHHE KUIKOCTH 6 http://college.ru/fizika/
43 ATmochepHOe aBeH e 5 http://college.ru/fizika/
44 JleiicTBUE JKHJIKOCTH ¥ rasa Ha 12 1 ) http://college.ru/fizika/
' HOTrpyKEHHOE B HUX TEJIO
Hroro no pazneny 28

Pasjen 5. PaGora u MmomHoCTh. JHeprus

http://school-

5.1 Paborta 1 MOIIHOCTD 6 -
collection.edu.ru

http://school-

5.2 [IpocThie MEXaHHU3MBI 8 Z )
collection.edu.ru

! http://school-

3.3 Mexanuyeckas sHeprus 5 )
collection.edu.ru

Wtoro no paszueny 18

Pa3znen 6. [loBTopure/ibH0-0000mAa0 i MOAYIb

6.1 [ToBTOPHTENEHO-0000IIAIOIIHN MOTY B 5 1

Wtoro no pasaemny 5

OBIIEE KOJIMYECTBO YACOB I1O

102 5
TIPOT'PAMME 11




8 KJIACC

KoguuecTBO 4acoB

Ne HaumeHoBaHHe Pa3/ie/ioB H TeM - InerponmsIe (IHPpPOBIE)
/ OHTPOJIBHBIE
S HpOTpEnE Beero paGoTsi [IpakTHIECKH | Gha30paTenbHBIE PECYPEb
e padoTsl
Pa3jen 1. TermoBeie siBJIEHHS
1.1 CTpoeHHe U CBOHCTBA BEIIECTBA 6 http://college.ru/fizika/
1.2 TennoBbie TPOLECCH %3 1 B http://college.ru/fizika/
Wroro no pasaeiy 39
Pasnen 2. DaeKTpHYecKHe U MATHATHBIC SIBJICHIS
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MPOI'PAMME




IpoBepsieMbie NpeAMeTHbIE PE3YAbTATHI 0CBOCHMS
0CHOBHOI 00pa30BaTEILHOI NPOrPAMMBI OCHOBHOTO 001IEr0
oopa3zosanusn (7 kaace)

Kon TIpoBepsieMbie HpeIMETHBIE PE3Y IbTATHI OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON POrpaMMbl OCHOBHOTO 00TIEro oOpa3oBaHus
[IPOBEPSIEMOTO
pesyabTara

1.1 HCITOJTH30BaTh U3YUYEHHBIE IIOHSATHS

1.2 pasnMYaTh SBJIEHHS MO OMMCAHMIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JTaHHOS (uznueckoe
SBJICHHE

1.3 pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (M3WYECKHUX SBJICHWH B OKPYXKAIOUIEM MHpE, B TOM YHCIE (usnyeckue ABICHUSA B
IpUpOJie, TPH STOM TEPEBOAMTH MPAKTHYECKYIO 3aiady B y4eOHYIO, BBUIENISTH CYIICCTBEHHbIC CBOHCTBA (mpu3HaKH)
(du3nIeCKUX SIBICHHMH

1.4 OIMCHIBATH M3yUYCHHbIE CBOMCTBA Ten U (PU3HYECKHE SBICHHS, UCTIONEL3Ys (PU3MYECKHE BETHYUHBL, IPH ONUCAHUH TPABAIILHO
TpaKToBaTh (U3MUECKMI CMBIC] HCIONB3YeMbIX BEIHYHMH, HX O0O3HAYEHHsS M EIMHMIBI (PH3NICCKHX BEIHUUH, HAXOIHTH
GopMyIibl, CBA3BIBAIOINME JAHHYIO (H3HYECKYIO BEIMYHMHY C JPYTUMH BEIHYHHAMM, CTPOUTH rpadUKH  H3yYEHHbIX
3aBHCHMOCTEH (PU3UYECKHX BETHYHH

1.5 XapaKTepH30BaTh CBOMCTBA Tel, (U3MYeCKHe SBICHHUS W TIPOLECCHI, HCIONb3Ys M3YYEHHBIC 3aKOHbIL, TpH 3TOM JaBaTh
CIIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3alIHCHIBATEL €10 MATEMATHYECKOE BHIPAKCHHUE

1.6 OGBACHATH (U3MYEeCKHe SBIEHUs, MPOLECCHl M CBOMCTBA TeJi, B TOM HHCIE W B KOHTEKCTE CHTyallHH [PAaKTHKO-
OPHEHTHPOBAHHOTO XapAKTePa: BBISBIATH IPHYUHHO-CIICCTBEHHBIE CBA3H, CTPOUTH OObsAcHeHHE 13 1 - 2 NMOTHYECKUX Iaros C
oropoii Ha | - 2 M3y4eHHbIX CBOMCTBA (PU3NUECKUX ABNECHUMN, PU3HICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7 pemaTh pacyeTHbIE 3a7aud B 1 - 2 JelCTBHs, MCTIONb3Ys 3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (uzuuecKkyue BENMUYMHBLL: Ha

OCHOBE aHaju3a YCJIOBHA 3aladd 3allHuChIBaTb KpPaTKOoC YCIIOBHE, TIOACTABJIATH (1)1/13[{‘-18(}[{146 BEJIHYHHBI B d}OpMYJ'IBI H
NPOBOJUTL pacydeTbl, HaAXOIHTh CIpaBO4YHBIE IJAaHHBIC, H606XOI[PIMBIC JJisi pellieHus 3ajad, OICHHBATDL pPeamucTU4HOCTE




HOJy4eHHOH (pU3UUYeCcKOi BEHIHHBI

1.8

pacno3HaBaTh IpOOJIeMbl, KOTOPbie MOXKHO PEIIHTh MPH MOMOIIH (PH3HYECKHX METOJOB, B OIMCAHHN HCCIEIOBAHUS BBIICIIATH
MpOBEPSIEMOe MPEATIONOKEHHE (THIIOTE3Y), pa3jinyaTh U UHTEPNPETUPOBATE MOMYYEHHBIH pE3yNbTaT, HaXOIUTh OIIMOKH B
XOJI€ OMBITA, JIe/IaTh BBIBOJIBI 10 €r0 pe3ylbTaTaM

1.9

MPOBOJAMTE ONBITHI 10 HAOMIONEHUIO (DU3UHUECKHX SBICHMH HIIH (PU3MYECKHMX CBOMCTB Tel: (OpPMYIMpPOBaTh IpOBEpSEMbIe
MPe/II0JIOKEHUS], COOMPATh YCTAaHOBKY U3 NPEIOKEHHOTO 000PyA0BaHUs, 3alIUCHIBATE X0/ OIbITa H (POPMYJIHPOBAThH BBIBOIbI

1.10

BBIMOJIHATE NPSIMbIE H3MEPEHHS ¢ UCIOJIb30BAaHUEM aHAIOTOBBIX H IU(POBEIX NPHOOPOB, 3aNHCHIBATh II0OKa3aHKs IIPUOOPOB ¢
YUYETOM 3a1aHHOH aOCOIIOTHOM ITOTrPEIIHOCTH H3MEPECHHH

IIPOBOIUTH MCCIICOBAHUE 3aBUCHMOCTH OJIHOM (PU3HUECKOHM BEITMYMHBI OT APYTOif C MCIONB30BAaHHEM IPSIMBIX W3MEPEHHH,
yyacTBOBaTh B IUIAHHPOBAHHH Y4eOHOrO HMCCIEeJ0BaHUS, COOMpATh YCTAHOBKY W BBLINOJHSATH HM3MEPEHHs, CIeays
peAIOKEHHOMY TUIaHy, (PUKCHPOBATH Pe3yIbTaThl MOJIYYEHHONH 3aBHCUMOCTH (DH3HUECKUX BEITMYMH B BHJIE IPETOKEHHBIX
Tabsui 1 rpadMKOB, JieNlaTh BEIBOJILI IO pe3ylbTaTaM MCCie/J0BaHus

1.12

IPOBOJUTL KOCBEHHBIE H3MEPEHHS (PU3HYECKUX BEIHUMH, CIEAYs IPEITOKEHHON HHCTPYKIUK: [IPU BBINOIHEHUH H3MEPEHUI
coOHpaTh IKCIEPHMEHTATBHYIO YCTAHOBKY M BBIYMCIISTH 3HAYCHHE HCKOMOM BEITMYHHBI

1.13

cobro1aTh paBuiia TEXHUKH 0e30MacHOCTH NpH padoTe ¢ 1abopaTopHbIM 000y IOBaHHEM

yKa3bIBATh MPHHIUIE IEHCTBHS NPUOOPOB M TEXHHYECKUX YCTPOMCTB, XapakTepU30BATh NPUHIMITEI JCHCTBUSA H3YyUEHHBIX
npubOpOB M TEXHUYECKHUX YCTPOWCTB C MOMOIIBIO MX OIMCAHUS, WCIONB3Ys 3HAHUS O CBOWCTBAX (PM3MYECKUX ABJICHUH U
HeoOX0auMble (hU3HUECKIe 3aKOHbI ¥ 3aKOHOMEPHOCTH

1.15

OPUBOIUTE TpPUMEPH (HAXOAUTh HMHGOPMAIMIO O IPUMEPax) NPaKTHYECKOrO MCHONB30BaHMs (HU3MYECKUX 3HAHWH B
MOBCE/IHEBHOM JKU3HKM Uit oOecrnedeHust 0€30MacCHOCTH MpU OOpamieHuu ¢ npudopamMu M TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHHUs 3/I0POBBS H COOIFOICHAS HOPM 3KOIOTHYECKOro TOBEJIEHHS B OKpYyKarolleil cpesie

1.16

OCYIIECTBIATh 0TOOP MCTOYHHKOB HH(popManuu B cetd VIHTEPHET B COOTBETCTBUH C 3a[JaHHBIM MOMCKOBBIM 3allpocoM, HA
OCHOBE HMMEIOIINUXCS 3HAHUI M IyTeM CpaBHEHUS PA3IMYHBIX WMCTOYHHKOB BBUICNHATH HH(OPMALUIO, KOTOpas sBJISETCS
MPOTHBOPEYUBOH HIIM MOKET OBITH HEIOCTOBEPHON




1.17 HCIIOJIE30BATh TIPHU BBHINOJHEHHH yUeOHBIX 3a/[aHuil HayTHO-NIOMYIIPHYIO IHTEPATyPY (M3UYECKOro CONEPIKaHHUs, CIPABOYHbIC
MaTepHallbl, pecypchl ceTH VHTepHer, BiajeTh MpHEMaMi KOHCICKTHPOBAHMA TCKCTA, npeobpazoBaHuss WHMOPMAIAH H3
OJIHO 3HAKOBO# CHCTEMBI B JIPYTYIO

1.18 C03/1aBATh COOCTBEHHBIE KPATKUE MACHMEHHBIE H YCTHBIE COOOIICHNS HAa OCHOBE 2 - 3 UCTOYHHKOB HHpOpPMALUH (PU3HIECKOTO
coJiepyKaHus, B TOM YHCIIe ITyOIHIHO JeNaTh KpaTKue COODIIEHHS O Pe3yITBTATaX POEKTOB HIH YIeOHBIX HCCIIC0BAHMH, P
5TOM rPaMOTHO HCTIOJIB30BaTh H3yUEHHBIN NIOHSTHITHBIH anmapaT Kypea ()M3UKH, CONPOBOKAATH BEICTYIUICHNE NPE3eHTAlME]

1.19 IpH BHITIOJHEHWH YYeOHBIX TPOEKTOB H HCCICNOBAHWH paCIpeeaTh 00s3aHHOCTH B Tpylme B COOTBETCTBHH C
[IOCTABJIEHHBIMH 3a/ladaMi, CIEMTh 3a BBLIIOJHEHHWEM IlaHa [CHCTBUH, aJCKBaTHO OLCHHUBATH coOCTBEeHHBI BKIAL B
JIeSATENBHOCT TPYIIIEL, BHICTPAUBATH KOMMYHHKATHBHOE B3aUMO/CHCTBIE, YIHTEIBAsS MHCHUE OKPYKAIOUIHIX

IIpoBepsieMbie 2ieMeHTDI co/iepkanust (7 Kjaace)
Kon Kon ITpoBepsieMbIE JIEMEHTBI CO/ICPIKAHNA
paszznena S/IeMEHTa

1

®U3NKA U EE POJIb B IIO3HAHUY OKPYIKAIOIIEI'O MUPA

1.1 dusuka - HayKa o mpupozie. SIBiaenus npupobl. GU3HUECKHE ABJICHUS: MCXAHHICCKHE, TCILIOBBIC, DIIEKTPUYECKHUEC,
MarHMTHBIC, CBETOBLIE, 3BYKOBBIC

12 dusuyeckue BenuumHBL M3Mepenue (uanyeckux BenuuuH. OusnvecKue npubopst. TlorpemHocTs W3MEpEeHHH.
MesxyHapoiHas cHcTeMa eIMHHIL

1.3 ECTeCTBCHHO-HayliHHﬁ METOJ IO3HaHHA. gabmoaeHre, 1MOCTAaHOBKA HAY4YHOrO BOMpOCa, BbIJIBHKEHHE THIIOTE3,
IKCIIEPUMEHT 110 IIPOBEPKE THIIOTE3, 00BsICHEHHE HA0II0AaeMOTO SIBICHHS

1.4 Onucanye GU3NIECKUX SBICHH ¢ MTOMOLIBIO MOZIENCH

1.5 [TpakTHyeckue paboThI:




H3Mmepenue pacCTOSHHMA.

smepenne 00beMa JKHIKOCTH U TBEPAOTO TENA.

OrmnpeeseHue pa3sMepoB MaTbIX TEIL.

H3Mepenre TeMIepaTypbl IPU TOMOIIH JKHIKOCTHOTO TEPMOMETPA | JaTYMKA TEMIIEPATYPh

[TEPBOHAUAJILHBIE CBEJIEHUS O CTPOEHMU BEHIECTBA

2.1 CTpOeHHE BEIIeCTBA: ATOMbI H MOJIEKYJIbI, HX pasMepbl. ONbIThI, T0Ka3bIBAIOLIHE IHCKPETHOE CTPOCHHE BEILECTBA

2.2 Jlpuenne uacThi BemecTsa. CBsi3b CKOPOCTH JIBHKCHHS HacTHIL C TeMIepaTypoil. bpoyHOBCKOE JIBHIKEHMC,
muddysns

23 BsauMoieiicTBHE YACTHIT BEIIECTBA: IPUTMHKEHHE U OTTAIKHBAHUEC

2.4 ArperaTHele COCTOSHMS BELIECTBA: CTPOCHHE ra3’oB, JKHIKOCTEH M TBEP/BIX (kpucTaInUecKux) Ten. B3auMocBsasb
MeTy CBOWCTBAMH BEIIECTE B PA3HBIX arperarHbiX COCTOAHMAX U HX aTOMHO-MOJICKYIIAPHLIM CTPOCHHEM

2.3 OcoBEeHHOCTH arperaTHbIX COCTOSHUM BOJIBI

2.6 [IpakTiueckue padoThL:
OrnenKa MaMeTpa aToMa METOZIOM PAZIOB (C HCIOJIB30BAHUEM (dotorpadumuii).
OnbIThI 10 HAOTIOICHHUIO TEILIOBOIO PACIIHPEHHS ra30B.
OMBITH 110 00HAPYKEHHIO AEHCTBUSA CHII MOJICKYJIIPHOTO NPUTSKCHHSE

JIBVDKEHME U B3AUMOJIEMCTBUE TEJI

3. MexannuecKoe JBukerre. PaBHOMEPHOE U HEPABHOMEPHOE JBHIKCHHUE

3.2 Cxopocts. CpeiHsisi CKOPOCTh NPH HEPABHOMEPHOM JIBIKCHHH. PacueT IyTH U BPEMEHH JIBHIKECHUS

3.3 SIBnieHne MHEPLHH. 3aKOH HHEepIHH. B3anmoelicTBre TeN KaK NPHYAHA H3MCHEHHS CKOPOCTH JIBUKCHUA TCIL. Macca
KaK Mepa HHEPTHOCTH Tela

34 [TnoTHOCTS BewecTBa. CBA3b INIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ1 B €/luHHIle 00beMa BEIIeCTBa




3.3

Cua KaK XapakTepucTHKa B3auMOJICHCTBHS Tell

3.6

Cuna ynpyrocty u 3akoH [ 'yka. I3sMepenue CHIIBI ¢ TOMOLIBIO INHAMOMETPA

3.7

SIBneHMe TATOTeHHs U cra TspkecTH. Cuna TsShKecTH Ha Ipyrux miaHetax. Bec Tena. HeBecomocTh

3.8

Cuna Tpenns. Tpenue CKONbKSHHA U TPEHHE NOKOst. TpeHue B IPHPOJIC U TEXHHKE

3.9

Cio’keHHe CHJI, HANPABJIEHHBIX [0 OJHOM NpsAMOM. PaBHOICHCTBYIOMIAA CHIT

3.10

ITpakTryeckue paboTh

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKEHHUs (LApUKa B JKUIKOCTH, MOJEIH MCKTPHICCKOTO aBTOMOOUIIS H
TaK jgalnee).

Onpe/ieieHre cpeiHeil CKOPOCTH CKOJIbKeH s Opycka i [apuKa Mo HaKIOHHOH TLI0CKOCTH.

Onpeienenue MIOTHOCTH TBEPIOTO Tela.

OTIBITEL, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD PACTSDKEHHS (e OPMAIIiH) NPYIKUHBI OT IPHIOKCHHON CHIIBL.

OMBITHL, AEMOHCTPUPYIOLIHE 3aBHCUMOCTE CHIIbI TPEHHS CKOJIBKCHHUs OT Beca Tella ¥ XapaKTepa CONpUKACAIOMUXCA
IOBEPXHOCTEH

3.11

di3pyeckue SBICHAS B IPHPOJE: IIPUMEPH JIBIKEHUs C PA3IMYHEIMU CKOPOCTSMY B XKHBOH M HEXHBOH MPUPOJE,
neficTBHE CHIIBI TPEHHS B IPUPOJIE H TEXHUKE

3.12

TexHuUECKHe YCTPONCTBA: THHAMOMETD, MOIITHITHHKH

TABJIEHWE TBEPJIBIX TEJI, )KWUJIKOCTEN 1 'A30B

4.1 Jlasnenue TBeporo tena. CrocoObl yMEHbLICHUS U yBEIHICHHS IaBICHHS

4.2 JlaBlieHne Ta3a. 3aBHCAMOCTh JIABIIEHHS ra3a OT 00beMa, TeMIeparyphbl

4.3 ITepenaya faBiieHUs] TBEPABIMU TEJIAMH, XHAKOCTAMH H ra3aMH. 3akoH [lackamns. [TneBMaTHuecKue MallluHbI

4.4 3aBHCHMOCTD JABICHHS JKHIKOCTH OT riaybmHel. [uapocrarmyeckuii mnapanokc. CooOuiaiompecs COCYHBL.

I'uapaBiuyecKue MeXaHu3MbI




4.5 Atmoctepa 3emnn u armocdeproe nasnenue. IIpuumHbI CylecTBOBaHMS BO3IYIIHOH 000moukH 3emmn. Ombir
Toppuyennu. 3aBUCHMOCTE aTMOC(EPHOTO JIaBJIEHHs OT BBICOTBI HAJl YPOBHEM MOPS
4.6 Usmepenue arMocdeproro nasienns. [IpuGops! 1t u3Mepenns atMOCEpHOTo JaBICHHU
4.7 JlelicTBHE KMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIo. Brirankupaionias (apxuMe/1oBa) cuia. 3aKoH Apxumesa
4.8 ITnasanue ten. Bo3gyxonnaganue
4.9 [TpakTHyeckne pabOTHI:
Hccnenosanne 3aBHCHMOCTH Beca Tella B BoZie 0T 00beMa MOrpy>KeHHOMN B JKUIAKOCTh YacTH Tefa.
Onpejienienre BHITATKHBAIOLIEH CHIIBI, ICHCTBYIOIIEH Ha TENO, TTOTPYKEHHOE B KHAKOCTD.
ITposepka HE3aBUCHMOCTH BBITATKHBAIOIIEH CHJIBL, JIEHCTBYIONMIECH HA TEJIO B KHIKOCTH, OT MAcChI TeJia.
OMBITHI, AEMOHCTPHPYIOIIHME 3aBUCUMOCTH BRITAJIKHBAOIIEH CUIIbI, ICHCTBYIONICH HA TEI0 B KUIKOCTH, OT 00ObeMa
MOTPYKEHHON B )KUAKOCTB YacTH Tejla U OT TJIOTHOCTH JKHIKOCTH.
KoHcTpyHpoBaH#ie apeoMeTpa HITH KOHCTPYHPOBAHHE JIOJKH | OTIPEJIeTIeHHE €¢ IPy3010IbeMHOCTH
4.10 Du3HUecKUE SBIEHHS B IPHPOJIE: BIHAHHE aTMOC(EPHOTO JaBICHNS HA KUBOH OpraHu3M, MIaBaHue pbid
4.11 TexHuuecKHe yCTPOHCTBA: COOBIIAIONIHECS COCYIbL, YCTPOHCTBO BOAONPOBO/IA, THAPABIHICCKUI [IPECC, MAHOMETP,

GapoMeTp. BBICOTOMED, MOPITHEBON HACOC, APEOMETP

PABOTA, MOINHOCTD, DHEPI'MA

| Mexannueckas padbota

52 Mexanuueckas MOLIHOCTh

53 ITpocTeie MEXaHU3MBL: pbIYar, 6JI0K, HAKIOHHAS IJIOCKOCTD. 11paBriio paBHOBECHS pbIvara

5.4 [TpuMmeHeH¥ e MpaBrjla PABHOBECHS phIyara K 0JI0Ky

5.5 "3onotoe npasuno” Mexanuku. Kosddumuent nonessoro aekictsus mMexanusmos. [Ipocteie MexaHH3MBI B OBITY U

TCXHHKE




5.6 [MoTeHnManpHas SHEPruy Tejia, HOAHATOro HaJl 3eMIiei

3.7 Kunernueckas 2HEPrust
5.8 [TosHas MeXaHHUEeCKas JHEPrusl. 3aKOH U3MEHEHHs H COXPaHEHHS MEXaHHICCKOH SHEPIrHU
59 [pakTiyeckue paboThI:

Omnpeenenue paboThl CHIIBI TPEHHUs! IIPH PABHOMEPHOM JIBI)KCHHH TeJIa 110 rOPU30HTAILHON TOBEPXHOCTH.
Wccnenopanye yCIOBHiT pABHOBECHS phriara.

Usmepenue KI1/l HakIOHHO#M MIOCKOCTH.

U3ydenne 3aKOHA COXPAHEHHs MEXaHHYECKOH SHEPriH

5.10 dusnyeckue IBICHHS B MPUPOJIC: phIYard B TEJIC Y€/I0BEKA

5.11 TexHuueckue YCTpOHCTBA: pbi¥ar, MOJBMKHBIN ¥ HENOJBHKHBIA OJIOKH, HAKIOHHAs IUIOCKOCTH, HPOCTHIE

MEXaHU3MEI B OBITY

IIposepsieMbie TPEOOBAHUS K Pe3yIbTaTaM 0CBOCHHS OCHOBHOI
obpasoBaTeabHOil mporpaMmel (8 Kirace)

[IpoBepsieMble MPeIMETHEIE Pe3Y IbTaThl OCBOCHHS OCHOBHOM 06pa30BaTEILHON POrPAMMBI OCHOBHOTO 001Iero 00pa3oBaHus

Kon
POBEPSIEMOTO
pe3ynbrara
1.1 UCIIONB30BATh MOHSATHS
1.2 pazMyath SBJICHUS 1O OMHMCAHUIO UX XAPaKTEPHBIX CROIICTB M HA OCHOBE OIIBITOB, JEMOHCTPHPYIONIHUX JTaHHOE (pusmueckoe
SIBIIEHHE
1.3 pacro3HaBaTh NpPOABICHHE W3YUCHHBIX du3HUecKUX SBICHUNH B OKPYXKalolleM MHUpE, B TOM 9HCIIC (pu3myecKue SBICHHUS B




npupozie, NPU ITOM MEPEBOIHTE NPAaKTHYECKYIO 3az7ady B yueGHY0, BBIICIATH CYIECTBEHHBIC cBoiicTBa (MPH3HAKH)
r3HIECKIX SBICHAH

1.4

OIHCHIBATH H3YUYEHHBIE CBOHCTBA TEI U (usuuecKkue ABICHHA, HCIONB3YS pu3nUecKHe BENUIHHBL, [IPH OIMCAHIH npaBHILHO
TpaKToBaTh (PU3MICCKHIH CMBICI HCTIONb3yEMBIX BEIMUMH, 0003HAYeHMsS M CIAMHHIB! u3nUeCKUX BENWYHH, HAXOIUTH
dopMyIbl, CBA3bIBAIOIIME TAHHYIO (u3MuecKyl0 BENUIHHY C JAPYrHMH BeMIHEAMH, CTPOMTH Ipauku H3YUCHHBIX
3aBHCHMOCTEN (PU3HYECKUX BEITHHH

1>

XapaKTepu3oBaTh CBOHCTBA Tel, (u3HUecKue SBICHUA W TMPOLECCHL, UCHOIL3YA U3ydYeHHBIC 3aKOHbI, TPH ITOM JaBarh
CcITOBECHYIO (JOPMYIIHPOBKY 3aKOHA H 3aIUCHIBATE €TI0 MAaTeMaTU9ecKoe BHIPAKCHHE

1.6

00BICHATL (PU3HYCCKHE MPOIECCH! H CBOICTBA TEl, B TOM YHCIe M B KOHTCKCTC cHTyauuii MPAaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BhISBIATH IPAYHHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTR obbsicHeHne U3 1 - 2 JOrMYecKuX Mmaros ¢ MOMOIIBIO 1-2
{3ydeHHBIX CBOHCTBA PH3NIECKHX spITeHuit, (hU3MUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH

1.7

pemiath pacyeTHbIS 3a/aud B 2 - 3 jeificTBHs, WCIOJB3Ys 3aKOHbI H opMyJIBl, CBSA3BIBAIOIINC (usnyeckre BEIMUMHBL HA
OCHOBE aHATW3a YCIOBHS 3a7ady 3amuchiBaTh KpaTkoe yCIIOBHE, BBIABIATH HENOCTATOK AAHHBIX JUIs pelleHus 3ajaqd,
pLIGUpATh 3aKOHBI M (GOpPMYIIBL, HEOOXOMMBIE [UIS €€ pelieHusl, POBOMTE PacteTr! H CpaBHMBATH MOJTYYCHHOE 3HAUCHUC
(pu3HUECKO BENUIHHbI C H3BCCTHRIMH JAHHBIMHA

1.8

paCI'[OSHaBaTb ﬂpOGHﬁMBI, KOTOPLIC MOJKHO pEIINTH npu TTOMO1ITH q)H3PI‘-l€CKI/IX METOJ0B, HCIOJB3Y OIIMCAHHE UCCIIEI0BaHMI,
BBIJIENIATH nposepﬂemoe npeﬂ,nmiomeﬂue, OLICHHUBATh IlpaBHHbHOCTb nopsaaxKa pOBEACHHA ucenenoranus, nenarb BBIBOJIbL

1.9

IPOBOJIHTH OTIBITHI 10 HAGIIONEHHI0 (DU3UYECKHX SBICHUH WIH u3HUecKuX CBOWCTB TEI: dopmynupoBaTh NPOBEPIEMBIC
[peJITONOKEHHs, COOMpaTh yCTAHOBKY M3 [IPEITOKEHHOr0 060PYI0BAHMSL, OTUCHIBATE X0J1 OmBITa ¥ (POPMYIUPOBATE BHIBOIBI

1.10

BRIIOJIHATL OPSAMBIC Hu3MepeHu:A C MCIIONIL30BAHUEM aHAIIOTOBLIX HpHﬁOpOB H JaT4uKOB (bIrISH‘-{eCKHX BEJIMYMH, CPaBHHUBATH

pe3ysIbTaThl H3MEPEHHIi C yHETOM 3a3/[aHHON a6COMOTHOM TOrPENTHOCTH

IPOBOJMTHL HCCIE0BAHAC 3ABHCHMOCTH OJHOM (HU3HUECKON BENAYHHBI OT APYTO# ¢ MCIONB30BaHHEM IPAMBIX U3MEpEHUi:
[UIAaHUPOBATh UCCIICIOBAHME, coOGHpaTh YCTAHOBKY M BBIIOJNHSATH M3MEPEHH, creys NpeUIOKEeHHOMY IUIaHy, (uKcHpoBaTh
pe3yIbTaThl OTy9E€HHOH 3aBUCHMOCTH B BAJIC TabmuIl ¥ rpaduKoB, AeNaTh BLIBOJDI ITO pesyJbTaTaM HCCIIE0BaH s




112

IPOBOJUTE KOCBEHHBIE HM3MEpeHHs: (U3HUECKHX BCIMYMH: IUIAHMPOBATH H3MEPEHHs, COOMpaTh OSKCIEPHMEHTANBHYIO
YCTAHOBKY, CJIEIYsI IPEIIOKESHHOH HHCTPYKIMHU, U BHIYHCIIATL 3HAYCHHE BEIHIHHBI

113

cobuTro1aTh TIpaBKiia TEXHUKH O€3011acHOCTH TIpH paboTe ¢ 1abopaTtopHeM 000pYI0BaHHEM

1.14

XapaKTepU30BaTh NPHHLMILI JIEHCTBHS H3YYCHHBIX NPUOOPOB M TEXHWYECKHX YCTPOWCTB € ONOPOH HAa MX ONMCaHHS,
HCTIONB3Ys 3HAHUS O CBOMCTBAX (HU3MYECKHX SIBJICHUI U HE0OX0oauMbIE HPU3UIECKHE 3aKOHOMEPHOCTH

113

pacro3HaBaTh IPOCTHIE TEXHHYECKHE YCTPOMCTBA M H3MEPHUTEJIbHbIE MPUOOPHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM,
COCTABISTL CXEMbI JNEKTPUYECKHX IE€Meil ¢ MOCIeNoBaTeAbHBIM H Napajie/bHbIM COCAMHEHHEM 3JIEMCHTOB, pasjnyast
yCIIOBHEIE 0003HAYEHHUS DIIEMEHTOB 3NEKTPUIECKUX LETeH

1.16

NPUBOJUTL NPUMEPHI (HAXOAUTh WHMOPMALMIO O NPHUMEpPax) NPAKTUYECKOTO WCIONb30BAHUs (U3HUCCKHX 3HAHHH B
MOBCEIHEBHON JKH3HM JUIsi oOecrieueHHs 0e30I1acHOCTH TpH oOpalleHH:H ¢ NpuOOpaMH M TEXHHYECKMMH YCTPOHCTBaMH,
COXpaHeHUs 3/0POBbs M COOIFOICHUSI HOPM IKOJIOIMUECKOr0 MOBEICHHS B OKPYIKAIOLIEH cpesie

LAY

OCYINECTBIIATH MOMCK MH(OpMALUK (H3WIECKOTO CcojepKaHus B ceTd MHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW U TyTEM
CpaBHEHHS JIOTIONHHUTEIBHBIX HCTOYHHKOB BBIIENATH MHPOPMALMIO, KOTOpas SBISETCS HPOTHBOPCUMBOH HIIM MOXET OBITH
HEeI0OCTOBEPHOMI

1.18

MCTIOJIb30BaTh MPH BHITONHEHHH YUeOHBIX 3aJaHUi HAyJHO-MOMYIAPHYIO JIUTEPaTypy (PU3UUECKOro COAepIKaHus, ClIpaBOIHbIC
MaTepHanbl, pecypchl cetH VIHTepHeT; BlajeTh NPHEMaMM KOHCIIEKTHPOBAHHs TEKCTa, MpeoOpazoBaHus pHpOpPMALUH H3
OJITHOM 3HAKOBOH CHCTEMBI B APYIYIO

.19

co3maBaTh COOCTBEHHBIC NMHUCHMEHHLIE H KpaTKHE YCTHBIe cooOmeHus, 00o0mas nHGopManuio u3 HECKOIBKUX HCTOYHUKOB
dusmueckoro comepkaHus, B TOM YHCIE MyOJHYHO NPEJCTaBIATh PE3YJIbTAThl MPOCKTHOH HIH HCCIEe0BaTeIbCKON
JESTEIBHOCTH, TPH 3TOM TI'PAMOTHO WCIOJIB30BATh W3YUCHHBIH HOHATHHHBIN anmapar Kypca (M3HKH, COINPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalleH

1.20

IIPH BBIIONHGHUM YYeOHBIX MPOEKTOB M HMCCHENOBaHWH (PH3HYECKHMX MPOIECCOB pacnpesiensars 00sI3aHHOCTH B IpyNie B
COOTBETCTBHH C IOCTABICHHBIMHU 3aj[a4aMH, CJICIMTH 3a BBINOJHEHHEM IUIaHA JeHCTBUI ¥ KOPPEKTHPOBATh €ro, aJieKBaTHO
OlleHHBATh COOCTBEHHBI BKIAJ B JAEATENLHOCTH TPYIIBL, BBHICTPaUBaTh KOMMYHHKATHBHOE B3aWMOICHCTBHE, INPOSBILLAL
rOTOBHOCTB pa3pemarh KOH(IUKTEI




IIpoBepsieMbie 21eMeHTHI coiepkanus (8 Kiacce)

Kon Kon [IpoBepsieMble 37EMEHTBI COIEPIKAHHS
pazzena AJIEMEHTA
6 TEIUIOBBIE SABJIEHWA

6.1 OCHOBHbIE MOJNOMKEHHS MOJEKYISPHO-KMHETHYECKOH TeOpHH CTpoeHHs BemecTsa. Macca W pasMepbl MOICKYIL.
ONBITHL, TTOATBEPYIATOIINE OCHOBHBIE MOOKEHHS MOJIEKYIISIPHO-KUHETHICCKOH TCOPHH

6.2 Moiesu TBEpIOro, JKUAKOTo | ra3000pasHoro coctosuuii Beectsa. Kpucrauimgeckne u aMmopdHble Tena

6.3 OGBsSCHEHHE CBOJCTB ra30B, KUIKOCTEH U TBEPIBIX Tell HA OCHOBE MOJIOKEHHIT MOJEKYJIAPHO-KHHETHICCKON TCOPHH

6.4 CmaunBaHue U KaMWUIAPHBIC SBJICHUS

6.5 TemmoBoe pacIlIUPEHHE U CXKATHE

6.6 Temneparypa. CBsi3b TeMIEPaTypbl CO CKOPOCTBIO TEILIOBOTO JABHIKSHHS 1ACTHLL

6.7 BuyTtpennss sneprus. CrocoObl H3MeHeHUs BHYTPCHHEH SHEPruu: TETIonepe/iaia  COBEPICHUE paboThl

6.8 Buibl TeMIonepeaayn: TeionpoBoIHOCTb, KOHBEKIHU, H3ITyICHUC

6.9 Konu4decTBO TEILIOTHL. Y AeNIbHAas TEIIOEMKOCTh BEIeCTBa

6.10 Termmoo6MeH 1 TEMIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOro Dananca

6.11 [1naBieHAE W OTBEP/ICBAHHE KPUCTA/LTHUCCKHX BEIIECTB. Y Ie/TbHAs TEII0Ta MIIaBJICHIs

6.12 ITapoo6pazosanue u KonneHcauus. Vcmapenue. Kunenwe. YiaenbHas TeroTa napooGpazoBanusi. 3aBHCHMOCTH




TeMIIepaTyphl KHIICHHS OT aTMOC(EPHOTO JIABJICHHS

6.13

BiaxkHOCTE BO3JIyXa

6.14

SHCIJTHH TOTLIHUBA. Y JIebHAas TEMI0Ta Cropanus

6.15

[TpuHLIMIIBL paboThl TEIIOBLIX neuratened KI1J[ TemoBoro IBHraTelist. TemmoBple ABHraTeld H 3alluTa
OKpY7KaroIen cpe/ibl

6.16

3akoH COXpaHCHHA U IIpeBpalcHus SHEPrUr B TEINIOBBIX npoueccax

6.17

I[TpakTudeckue paboThr:

OmNBITHI 0 OOHAPY/KERHIO JHCTBUsL CHII MOJICKYIIAPHOTO NPUTHKCHI.

OmBITH 110 BHIPAIMBAHMIO KPHCTAILIOB [IOBAPSHHOMH COJIH M Caxapa.

OMEITh 110 HAGIIOIEHHIO TEIIOBOTO PACIIMPEHIS Ta30B, KUIKOCTEH U TBEPABIX TEII.

Ornpe;iesicHye JaBIeHNs BO3/yXa B OaIOHE WITPULIA.

OnBITHL, IEMOHCTPHPYIOIIHE 3aBUCHMOCTB JIaBJICHISA BO3/yXa OT €I'0 oObemMa ¥ HArPEBAHUS MM OXJTAKICHHS.
[IpoBepka TMIOTE3bl JMHEHHON 3aBHCHMOCTH JUIMHEI cTONOMKA SKHIKOCTH B TEPMOMETPHYECKOH TpyOke OT
TemIepaTyphl.

Habuo/ieH e H3MeHEH s BHYTPEHHEl SHEpTHHU Tela B Pe3yJbTaTe Tenionepe/ati i paboThl BHEHIHHX CHIL.
VcelleoBanme SBIeHns TemIo00MeHa NPH CMElIMBAHHH XONIO/HOH H ropsuei BOZIbL.

Onpejienienre  KOJNMYECTBA TEMIOTH, [MOIYICHHOTO BONOW IpH TEIIOOOMEHE ¢ HArpeThbiM METALTHUCCKHM
[IAJTAHPOM.

OnpeneneHne yAenbHOH TEMIOEMKOCTH BEIICCTBA. Hccnenopanye mpoiecca HCTapeHusl.

Ompe/ie/leHne OTHOCHTENLHOM BIIAXKHOCTH BO3IyXa.

OmnpeieNenne yAeIbHOMN TeIIOTEI NIIABICHA JIbIa

6.18

Du3HUecKie SBIEHNs B IPUPOJIE: MOBEPXHOCTHOE HATSIKCHHE M KallWJUIAPHBIC ABICHHA B NPHPOJIE, KPHCTAJLIBI B
npupoje, nznyderne ComHia, 3aMep3aHie BOJ0CMOB, MOPCKHE Gpu3bl; 00pa3oOBaHHE POCHI, TYMaHa, HHES, CHETa

6.19

TexHHYECKHE YCTPOMCTBA: KAIMIUIAPHI, MPHMEPBI HCTIONL30BAHMS KPHCTALIOB, JKAIKOCTHLIH TEPMOMETP, NaTIHK
TeMIepaTypbl, TEpMOC, CHCTeMa OTOIICHHS JIOMOB, MTPOMCTPEL, [ICHXPOMETp, [apopas TypOuHaA, IBHIaTesb
BHYTPEHHET0 CrOpaHus




SJIEKTPUYECKUE U MATHUTHBIE SABJIEHWS

7.1 Dnexrpu3anys Tel. JIpa pojia 3NeKTPHICCKAX 3apsI0B

T2 Bsaumoyeiictie 3apskeHHbIX Tel. 3akon KynoHa (3aBHCHMOCTb CHIIBI B3aMMOJICHACTBUS 3apSKEHHBIX TN OT
Be/IMUYMHBI 3aPSI0B U PACCTOSHHS MEXKTY TEllaMH)

7.3 DnexTpuyeckoe noie. HanpsokeHHOCTH 2JIEKTPHYECKOTO MOJIS. TIpUHIMII CYTIEPIIO3HIMH 3MEKTPHYECKUX TOJIeH (Ha
Ka4eCTBEHHOM YPOBHE)

7.4 HocuTenu 3IeKTPHYECKUX 3apsiioB. DIEeMEHTAPHBIH snextprueckuii 3apan. Crtpoenue aroma. lIpoBomHUKH 1
JIUAIICKTPUKH

5 3aKoH COXpaHEHUS DIEKTPUUECKOro 3apsia

7.6 DIEKTPHUCCKHH TOK. Y CIOBHS CyHIECTBOBAHHS 3IEKTPUHECKOTO TOKA. WCcTOYHHKH TOCTOSHHOIO TOKa

Pl JleiicTBHS SNEKTPUHECKOr0 TOKa (TETOBOE, XUMHYCCKOE, MAaruuTHOE). DIEKTPHUECKUH TOK B KHUIKOCTAX H ra3ax

7.8 DnexTpuyeckas Henb. Cuna Toka. DIEKTPHYECKOE HAPSKCHAC

1:2 ConpoTHBIIEHNE TTPOBOJHUKA. Y IEIBHOE CONPOTHBIICHHUE BEIICCTBA

7.10 3axon Oma Jij1si ydacTKa renu

7.11 [TocnenoBaTelbHOE U apauiebHOE COeIMHEHNE IPOBOIHHKOB

T2 PaGoTa 1 MOIIHOCTB JIEKTpUYECcKOro Toka. 3akon Jhkoyins-Jlenna

7.13 DJIeKTPHUECKHE IIENH 1 TOTPEOHTENH SIEKTPHYECKOH SHEPIiy B 6uiTy. KopoTkoe 3amMbIKaHHie

7.14 [MocTostHHBIE MAarguTEL. B3auMoelcTBHE MOCTOSHHBIX MAarHUTOB

7.15 MaruuTHoe moye. MarHuTHOE [oJie 3eMIIM 1 €ro 3HauYeHHe IS JKU3HH Ha 3emuie




7.16 OmpiT Dperena. MarHUTHOE TOJIE YIeKTPHYECKOro ToKa. lIpuMeHeHue SIeKTPOMaraiToB B TEXHUKE

7.17 JleiicTBAE MATHMTHOTO MOJsS HA IPOBOJHUK C TOKOM. DIEKTPOJBUIATENb MOCTOAHHOTO TOKA. Hcnonp3oBanne
5IIEKTpOJBHATATENEH B TEXHMUECKUX yCTPOHCTBAX U Ha TPAHCTIOPTE

7.18 Onpirsl Dapajes. SpjieHne 3eKTPOMarHUTHON HHyKIHH. T1pasuio Jlenua

7.19 AnextporeHeparop. CrnocoObl MONTyYeHHs IEKTPHYECKO SHEpPruH. OJJIEKTPOCTAHIMHK Ha BO300HOBJIIEMBIX
UCTOYHUKAX SHEPTUH

7.20 [TpakTryeckue padoThHI:

OIBITEI 110 HAOMIOAEHUIO IEKTPH3aH TeJl MHAYKIHEH U IIPH COIIPHKOCHOBEHHUH.

VccneioBanne JeHCTBUS 3JIEKTPUUECKOro Mol Ha TPOBOJAHHKH H JIMDJICKTPHKH.

C6opka n poBepKa padboThl IEKTPHYECKOH LIENH MOCTOSHHOrO TOKA.

N3MepeHue U peryJupoBaHie CUilbl TOKA.

V3MepeHne U peryiupoBaHue HalPsKEHHA.

VcerieoBaHue 3aBUCHMOCTH CHIIBI TOKA, WJIYILIEro Yepe3 Pe3sucTop, OT COMPOTHBICHHUS PE3UCTOPA i HANPHKEHIS Ha
PE3UCTOPE.

OMBITHL, EMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPHYECKOTO CONPOTHBJICHHS NPOBOJHHIKA OT €ro JUIMHBI, TUIOHIA1HM
OTEPEUHOTO CEYEHUs U MaTepuana.

IIpoBepka MpaBuia CI0KEHHUs HANPSIKEHHH IIPU TOCTIEI0BATELHOM COCTMHCHUH JBYX Pe3nCTOPOB.

ITpoBepKa MpaBHJIa sl CHJIBI TOKA MIPH [apaLTeTbHOM COE/IMHCHIH PE3HCTOPOB.

Onpenenenne paboThl SIEKTPUYECKOrO TOKA, HIYIIETO Yepes pesucTop.

Ornpejieienye MOIHOCTH SIEKTPHYECKOTO TOKA, BBIICIIACMOH Ha pE3UCTOPE.

UcceoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO Yepe3 TaMIouKy, OT HAPSKCHUS Ha Heil.

Onpenenenne KIIJI narpeBares.

HccneoBaHHE MATHUTHOTO B3aUMOJIEHCTBHS ITOCTOSTHHBIX MAarHUTOB.

M3yyeHre MarHUTHOTO MOJIst MOCTOSHHBIX MarHUTOB MPH UX 0OBEIMHEHNAN U Pa3/ICTICHHH.

Wccnenopanue AeHCTBHS SIEKTPUIECKOr0 TOKA Ha MAarHATHYIO CTPEJIKY.

OnNBITHI, JEMOHCTPHPYIONIHE 3aBHCHMOCTh CHIIBI B3aHMOJEHCTBHsA KaTYIIKH C TOKOM H MariuTa OT CHIIbI TOKa M
HAlpaBJICHUs TOKA B KaTylIKe.

M3ydenue AeHCTBHS MarHUTHOTO TOJISL HA TIPOBOJIHUK C TOKOM.




KoHcTpyupoBanue u u3yueHue paboThbl 2JEKTPOABUTATES.

Usmepenne KITJ1 3meKTpoiBUraTeIbHON YCTAHOBKH.

OnBITEI O HCCIICIOBAHUIO SBICHHS JJIEKTPOMAarHUTHONH HHIAYKLIMU: HCCIECNOBAHHE M3MEHEHHMH 3HAYCHUSA U
HalpaBIeHUs HHIYKIIHOHHOI'O TOKa

7.21 @usnyeckue SBICHHUS B TPHPOJE: SNEKTPHYECKHE SBICHHS B arMocdepe, S/MEKTPHYECTBO KHUBBIX OPraHW3MOB,
MarHHTHOE 1oJjie 3eMJIH, Apei( MoI0CoB, poib MAarHUTHOTO MOJIS /7S KU3HH Ha 3eMIle, IOJIIPHOE CHSHHE

722 TexHu4eckre yCTPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CYETYMK ODIEKTPHYECKOH OSHEPTUH,
5JIEKTPOOCBETHTENBLHEIC IPUOOPBI, HarpeBaTeNbHBIE 3TEKTPONPUOOPH] (IIPUMEPHI), IIEKTPHIECKHE MTPETOXPAHUTEITH,
SNIEKTPOMArHHuT, HJIEKTPOABUIATEN b [IOCTOAHHOIO TOKa, FTEHEPaTop MOCTOSHHOTO TOKA

IlpoBepsiembie TPeOOBAHHKS K Pe3yIbTATAM OCBOEHHS OCHOBHOM
obpasoBaTebHOIl nporpammal (9 kiace)

Kon [TpoBepsieMbie peIMETHBIE Pe3yJIbTaThl OCBOCHUS OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMBl OCHOBHOTO 001Iero 00pasoBaHus
IIPOBEPSAEMOTO
pe3yibTara

1.1 UCIIONB30BATE U3YUEHHBIE IOHATHUS

12 pa3IMyarh SBJICHMS MO ONUCAHHIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (DU3HYECKOE
SIBJICHUE

1:3 pacro3HaBaTh MPOsIBIieHHE W3YYEHHBIX (M3MUCCKUX SBJICHHH B OKPYXKAIOIIEM MHpPE, B TOM 4YHCIE (DU3UUYECKHE SBICHHS B
Mpuposie, MPHU ITOM NEPEBOANTH IPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICHATH CYIISCTBEHHBIE CBOMCTBA (NIPU3HAKM)
(u3nyecKux sBICHUN

1.4 OIMCHIBATL H3YUYEHHBIE CBOMCTBA TEN H (PU3HYECKHE SBJICHHMS, UCIONb3Ys (DH3MYECKHE BETMYMHBI, IIPH ONHMCAHUM IPABHUIIEHO

TPaKkTOBaTh (PU3MYECKHH CMBICT HCIONB3YEMBIX BEIWYUH, ODO3HAYCHHS W CAMHUIBI (U3MYECKUX BEJIMYHH, HAXOIWUTH




(bopMyIIbl, CBS3BIBAIOIIHE MTAHHYIO (U3MYECKYI0 BEIMUMHY C JAPYTHMMH BEIMYMHAMH, CTPOMTH IpaQuKu H3YYCHHBIX
3aBUCHMOCTEH (PU3MYECKUX BEIUYHH

| X

XapaKTepH3oBaTh CBOMCTBaA TEI, (1'_)1#13?1'—1601(?16 SIBJICHHSI H TPOLECCHI, HCHOIB3Ys HM3YYCHHLIE 3aKOHBI, IPH J3TOM JaBaTh
CJIOBECHYIO (!JOpM}’I[HpOBKy 3aK0HAa H 3alMChIBATh €TI0 MAaTCMATHYCCKOEC BhIPAMKCHHE

1.6

00BICHATE (PU3MYECKUE IPOLECCH M CBOWCTBA TEJ, B TOM YHMCIE M B KOHTEKCTE CHTYallMi IPaKTHKO-OPHEHTHPOBAHHOIO
XapaKTepa: BIBISTH PHIAHHO-CIICACTBEHHBIE CBA3H, CTPOUTH 00BACHEHHE M3 2 - 3 JIOTMYECKHMX IIAaroB ¢ MOMOIMILIO 2 - 3
A3YyYEHHBIX CBOWCTBAa (PU3UYECKUX ABJICHUH, (PU3UUECKHUX 3aKOHA WIHA 3aKOHOMEPHOCTH

1.7

pelaTh pacdeTHbIe 3a/1a9u (OMUpAIOLIHEcs] Ha CHCTeMY U3 2 - 3 ypaBHEHHIA), HCIIONIL3Ys 3aKOHBI H (JOPMYIIBI, CBA3LIBAIOIIHE
(du3uveckue BeIMYWHBI: Ha OCHOBE aHAIN3a YCJIOBUS 3alauyd 3alIMCHIBATH KPATKOE YCIIOBHE, BBIIBIATL HENOCTAIOUIAE HITH
U30BITOYHBIE JIaHHBIE, BHIOUPATH 3aKOHBI W (OPMYJBI, HEOOXOAMMBIC JUIS pEIICHHS, HPOBOJUTbL pacdeTbl W OLCHMBAThL
PeaTMCTHYHOCTE MOJIYYEHHOI0 3HaueHHs! (PU3UYECKOH BEeIIMINHBI

1.8

pacrmo3HaBaThb HpOﬁJIGMB], KOTOPBIE MOKHO PCHIUTD MMPH MOMOLIHA ¢)M3H‘-ICCKHX METOJIOB, HCIIOJNIBE3Ys ONMHCAHHUE HCCIEN0BaHKA,
BBIJICIATL [IPOBEPACMOC MPECANOIOKCHHE, OLECHUBATL MNPAaBHILHOCTE MOPAJKA MPOBCICHUA HCCICA0BAHUA, NCaTb BBIBO/IHI,
HHTCPIPETHPOBATE PE3YIILTATHL HaOIIONCHUH U ONBITOB

1.9

MPOBOJINTE OIBITHI 10 HaOMOAEHHIO (U3HYECKUX sBIEHUHl MM (PU3HYECKHX CBOHCTB TEN: CaMOCTOSATENLHO COOMparh
YCTAHOBKY U3 M30BITOYHOTO Habopa 060pyA0BaHUs, OIIMCHIBATEL X0/ ONBITA M €0 PE3yNbTAThl, (POPMYIHPOBATH BBIBOIBI

1.10

[IPOBOJINTE TPH HEOOXOMUMOCTH CEPUIO MPSIMBIX W3MEPEHWH, ONpeNeNss CpPEAHEE 3HAYEHUE H3MEPSIEMON BEIIHYMHEI
((hokycHOE paccTosiHue COOMpPArOIeil TMH3BI), 000CHOBBIBATEL BEIOOP criocoba H3MepenHs (H3MEpHTENBHOTO pudopa)

NPOBOJHTE HMCCICHOBAHHE 3aBUCHMOCTEH QJHBH‘IECKI/IX BCIHYHUH C HCHOJNL30BAHUCM HNPAMBIX HSMepeHHﬁZ IIIIaHHpOBaTh
HCCIIETOBaHHUE, CaMOCTOATCIIBHO COﬁHp&TB YCTaHOBKY, C];)HKCH[)OB&TI: peE3yibTaThl I]OJIy'—IeHHOﬁ 3aBHCUMOCTH ¢H3H‘I€CKHX
BEIIMYHH B BUjI¢ TaOIUI U l"paf])HKOB, JCNaThb BBIBOJEI 11O PE3YJIbTaTaM HCCICIOBaHHsL

1.12

MPOBO/INTH KOCBEHHBIC HW3MEPEHHS (HU3HYECKHX BEJIMYUH: I[UIAHAPOBATh H3MEpPEHHsA, CcOOMpaTh IKCIEPHMEHTATBHYFO
YCTAHOBKY M BHITIOJIHSTE U3MEPEHHUsI, CIe/ysl IPeIOKEeHHOW HHCTPYKIIHH, BEIYUCIISATE 3HAUCHHUE BEJIMYHMHBI H aHAIU3HPOBATH
TOJIy9eHHbIE Pe3YJITATHI C YIETOM 3aJaHHOM NOTPEIHOCTH H3MEPEHHH




1.13

cobmroAaTh mpaBuiia TEXHHKH 0e30IacHOCTH IpHu paboTe ¢ 1abopaTopHeiM 060pyA0BaHHEM

1.14

pasaMyarh OCHOBHBIC IPU3HAKHA H3YUCHHBIX (DPM3HYECKUX MOJeNeil: MaTepraibHas To4ka, abCOMOTHO TBEPIOE TENO, TOYSYHbIN
UCTOYHUK CBETA, JIyd, TOHKAs JIHH3a, TIaHeTapHast MOAETh aToMa, HYKJIOHHAs MOJIeNIb aTOMHOTO S/1pa

115

XapaxKTCpu30BaThk IPHUHITHIILI JIeHCTBUS H3YVUCHHBIX l'[pHGOpOB H TEXHHYCCKHX yCTpOﬁCTB C OHOPOﬁ Ha HUX OIIHCaHHA,
HCII0JIb3YA 3HaHH O CBOMCTBAX C[)H3I{‘~I€C]{HX sIBJICHUIT 1 HeoOX0IHMEIE q’)I/I3I/I‘ICCKI/I€ 3aKOHOMEPHOCTH

1.16

UCIIOJIL30BaTh CXEMBl M CXEMATHYHBIE PHCYHKH W3YYEHHBIX TEXHHYECKHX YCTpPOMCTB, H3MEPHTENBHBIX NPUOOPOB M
TEXHOJOIMYECKHX TPOIECCOB MPH PEIIeHUH y4eOHO-PAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JUls TOCTPOEHHUS H300paKeHNH
B IIOCKOM 3€pKalie H cobuparolei nuH3e

OPUBOJUTHL HpUMEPBl (HAXOMUTH HHOOPMALHMIO O MpUMEpax) NPaKTHUECKOr0 WCIOIB30BaHUA (H3MYECKHX 3HAHHMH B
HOBCEHEBHON JKU3HM Uit obecriedenust Oe3onacHoCTH npu obpaiieHun ¢ npudopaMu U TEXHHYECKUMH YCTPOHCTBAMH,
COXpaHEeHUs1 3/I0POBbsI M COOIFOICHH S HOPM SKOJIOIMYECKOro MOBEIEH s B OKpY KaroIlen cpesie

1.18

OCYLIECTRIIATH MOUCK MH(OpMALHU (U3UUECKOrO cojiepkaHus B ceTd MHTepHeT, caMoCcTOSTENbHO (POPMYIUPYs MOMCKOBBIH
3aIpoC, HAXOJUTh MYTH OIpeJeNieHusl JIOCTOBEPHOCTH TIONYYEeHHOH HH(OpMAlH Ha OCHOBE MMEIOIINXCA 3HAHUH U
JOTIOJTHUTEJILHBIX HCTOYHUKOB

1.19

UCIIOJIE30BaTh TIPU BBIOIHEHUH yueOHBIX 33aHuii HAyYHO-TIONMYJISIPHYIO JIUTEPAaTypy (PU3MUYECKOTo COJEPKAHHs, CITPABOYHBIC
Marepuasibl, pecypcsl ceTd VIHTepHeT; BIaneTh NpHUeMaMH KOHCIEKTHPOBAHMS TeKcTa, Ipeobpa3oBaHms MHMOpPMAaNyuum U3
OJIHOH 3HAKOBOMH CHCTEMBI B JIPYTYIO

1.20

co3jaBarh COOCTBEHHBIE THChMEHHBIE MW YCTHbIE COOOIIEHHS HAa OCHOBE MHQMOPMAIMM U3 HECKOJILKHX HCTOYHHKOB
(usmryeckoro cojepxanus, nyOIMYHO HPEACTABIATH PE3YJbTAThl MPOEKTHOH WM HCCIEN0BATEILCKONH JICATENBHOCTH, MPH
3TOM IPaMOTHO HCIIOJIB30BATH H3YUYECHHBIH MOHITHHHBIN annapaT u3y4aeMoro pasjena pU3MKu U COIPOBOKIATH BBHICTYTIIICHHE
Mpe3eHTaIMEH ¢ y4eTOM 0COOEHHOCTE! ayJUTOPHH CBEPCTHUKOB

L2l

MPH BBITOJTHEHUH Y4eOHBIX IPOEKTOB M HMCCIENOBAHMH (PU3MYECKUX MPOLECCOB pacupeAessTs 00S3aHHOCTH B Ipynmne B
COOTBETCTBUH C MOCTABJICHHBIMH 3a/ladaMH, CICAUTH 3a BBLIIOJHEHUEM IUIaHa JACHCTBHN M KOPPEKTHPOBATh €r0, aJ€KBATHO
OIIEHHBaTh COOCTBEHHBLIA BKJIAJ B JESTEIBHOCTH TPYIIE]L, BBICTPAUBATh KOMMYHHKAaTHBHOE B3aMMOJEHCTBHE, IMPOSIBIIA
TOTOBHOCTH pa3penarh KOH(IUKTHI




IIpoBepsieMble JIeMEHTDI COACPKAHUA (9 kmacc)

Kon Kon [IpoBepseMbIe IIEMEHTHI COAEPKAHNS
paszena HIIEeMEHTa
8 MEXAHWYECKUE SBJIEHWA

8.1 Mexannueckoe qBukenne. Marepuanbaas Touka. Cucrema oTcuera

8.2 OTHOCHTENLHOCTh MEXaHUYECKOI'0 JIBIKEHUS

8.3 PaBHOMEpPHOE MPSIMOJIMHERHOE JIBHIKCHHE

8.4 HepasromepHOoe npsiMonuHeiinoe apwkenne. CpepHss W MIHOBEHHAS CKOpOCThL Tejia IpH HEPaBHOMEPHOM
JIBUIKEHHUN

8.5 Vekopenue. PaBHOYCKOPEHHOE MPAMOIMHEHHOE IBUKEHHC

8.6 CpobGoanoe nagenue. Onbite! "anues

8.7 PaBHOMepHOe JBHXKEHHE MO OKpyxHocTH. llepnmox u wacToTa obOpamienusi. Jlunedinas W yrioBas CKOPOCTH.
[{eHTpOCTPEMHUTENILHOE YCKOPEHHE

8.8 Iepssrii 3akon Hpiorona

8.9 Bropoii 3akon Hetotona

8.10 Tperwnii 3akon Herorona

8.11 [TpuHIAN CYTIEPIIO3ULIHHA CUIT

8.12 Cuna ynpyrocti. 3akoH I'yka

8.13 Cwa TpeHus: CHJia TPSHHS CKOJIBKEHHUS, CIlla TPEHHS MOKOsL, IPYTHC BU/BI TPEHHUA




8.14 Cuia TSOKECTH U 3aKOH BCEMUPHOTO TATOTEHHs. Y CKOPEHUE cBOOOHOIO MAJACHHSA

8.15 Tpmxerne rmuanet Bokpyr Conuita. [leppas kocmudeckast CKOPOCTD. HeBecoMOCTh U IIEPErpy3KH
8.16 PaBHOBecCHE MaTepHAIbHON TOUKH. AOCOJIIOTHO TBEP/IOE TEIIO

8.17 PagHOBECHE TBEPJOTO Tella € 3aKPEILIEHHOH OChIO BPAIICHHU. Mowment cunbl. LIeHTp TshKecTH
8.18 Wwmmysibe Tena. M3Menenue nMiyibea. IMImybe Chilbl

8.19 3aKoH COXpaHEeHHs UMITYJIbCa

8.20 PeakTHBHOE JIBH/KCHUE

8.21 Mexanugeckas paboTa 1 MOITHOCTh

8.22 PaGoTa CHII TAKECTH, yIPyrocTH, Tpenns. CBA3b SHEPruy U paboTel

8.23 [ToTeHIHANBHAS YHEPrus TeNa, MOJAHATOTO Ha/l IOBEPXHOCTHIO 3emMitH

8.24 [ToTeHnManbHAast SHEPIUsi CIKATON MPYIKUHBI

8.25 Kunerunueckasi sneprus. Teopema o KUHETHUYECKOH JHEPTHK

8.26 3aKOH COXPAaHEHHs MEXaHHIECKOH SHEPIruu

8.27 I[pakTHyecKre padOTHI:

Onpe/ierieHne Cpe/iHel CKOPOCTH CKOJIBLKEHHs OpycKa MM ABIKCHUS LIapuka 110 HAKJIOHHOH TJIOCKOCTH.
Omnpeie/ienre yCKOPEHHS TeNa MPH PaBHOYCKOPEHHOM JBHIKCHHH TIO HAKJIOHHOH ILIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHH

[Ip¥ PABHOYCKOPEHHOM JBHIKCHHH 0€3 Ha9albHOH CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIH MPH PABHOYCKOPEHHOM JBHIKCHHH 6e3 HAuaBbHOM CKOPOCTH IYTH OTHOCSTCSA KaK pPsill
HEUeTHBIX YHUCEN, TO COOTBETCTBYIOIIHIE IIPOMEKYTKH BPEMEHHU OJIMHAKOBBL.

VcenenoBanye 3aBHCHMOCTH CHIIBI TPEHHUS CKOJIBKEHUS OT CHIIbI HOPMAIIbHOTO JNaBJICHHA.




Onpenenenne ko3 dunrenta TpeHHs CKOIBKECHHS.

OnpejieneHue )KeCTKOCTH IPYKHHBL.

Omnpenesnenye paboThl CHIIBI TPEHUS IPH PABHOMEPHOM JIBHKEHUH TEJa M0 rOPU30HTAIILHOM MOBEPXHOCTH.
Onpenenenne paboOTHl CHIIBI YIPYTOCTH TPH NOABEME IPy3a ¢ HCHONb30BAHUEM HETIOABIKHOTO H IOABIHOTO
O110KOB

8.28 du3pUeckue SBICHUS B TPHPOJE: TMPUIHMBBI M OTIMBBL, JBMKeHue miaHeT CONHEYHOH CHCTEMBI, PEAKTHBHOC
JIBHKCHUE JKUBBIX OPraHH3MOB
8.29 TexHUUECKHE yCTPOUCTBA: CIIHAOMETD, IATYUKH MOIOKEHHUS, PACCTOSHUSA U YCKOPEHHS, PAKEThI

MEXAHUYECKUE KOJIEBAHWS U BOJIHBI

8.1 Konebarenbnoe apmxenue. OCHOBHBIE XapaKTEPUCTUKN KOJIeOaHUI: NePHOJT, 4acTOTa, aMIUIUTYIa

9.2 MaTeMaTHUeCK il i IIPYKHHHEBI MasTHUKHA. [IpeBpaliienye SHEPruy pH KOJIeOaTeIbHOM JIBU/KEHUH

9.3 3aryxaronue konebanus. BeinykaeHnble Konebanus. Pesonanc

9.4 Mexannueckue BonHbL. CBOHCTBA MEXaHHUYECKHX BOJTH. IIpoJonbHbIC M IONEpeYHble BOJHBL JlmMHA BOJHBEL H
CKOPOCTB €€ pacnpocTpaneHus. MexaHuyecKHe BOJIHbL B TBEPIOM TeJie, CCHCMHYECKHUE BOJIHEI

9.5 3ByK. | poMKOCTB 1 BbicoTa 3ByKa. OTpakeHHe 3ByKa

9.6 Wudpazpyk u yIbTpasByK

9.7 [TpakTHyeckue paboThl:

Onpenenerne 4acTOThI B MEPUO/Ia KonebaH!i MaTeMaTHIeCKOro MasTHAKA.

OrmpesieneHne YacTOTHI ¥ Epuoaa KosiebaHuit Ipy)KUHHOTO MasTHHKA

HccnemoBanye 3aBUCUMOCTH MEPUO/ia KoleDanui OABEIICHHOTO K HUTH Ipy3a OT JUINHBL HUTH.

HMcenenoBafare 3aBUCUMOCTH [IEPHOA KoleOaHui NpYXHHHOTO MasiTHMKA OT MaccChl Ipysa.

[TpoBepka HE3aBHCUMOCTH IepHO/a KojeOaHuil rpysa, MOIBEIICHHOrO K HUTH, OT MacChl rpysa H JKECTKOCTH
npyxunsl. Viamepenue yckopeH#s CBOOOJHOTO TaIeHHUs!




9.8 Du3HUeCcKie SBICHHS B IPAPOJIE: BOCTIPUATHE 3BYKOB KHBOTHBIMH, 3EMIICTPSICCHHE, CEHCMUIECKUE BOJTHEI, LyHaMH,
2X0
9.9 TexHHUIeCKHe YCTPOHCTBA: SXOJIOT, HCIIOJIB30BAHHUE YIBTPa3ByKa B ObITY M TEXHHKE
10 IEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
10.1 JIeKTPOMArHATHOE T0JIe. DIEKTPOMAarHUTHBIC BOJIHEL. CBoiicTBa 2IEKTPOMArHUTHHIX BOJIH
10.2 [11xana 3JeKTPOMarHUTHBIX BOJIH
10.3 JexTpoMarHuTHas npupoxa ceera. Ckopocts cBeta. BoHoBbIe CBOMCTBA CBETA
10.4 [IpakTdeckue paboThI:
V3y4eHne CBOMCTB 3EKTPOMArHUTHBIX BOJIH C MOMOMIBIO MOOHIILHOTO tenedona
10.5 MdusnuecKye SBICHUS B Mpupoje: OHOIOrMYecKoe ACHCTBHE BUIIMMOTLO, yILTPaQHONETOBOTO U PEHTTEHOBCKOTO
W3ITyUYECHHUH
10.6 TexHudeckue yCTPOHCTBA: HCIIOIB30BAHHE YICKTPOMAIHATHBIX BOIH JUIA COTOBOH CBSI3U
11 CBETOBBIE SBJIEHHWA
11.1 Jlyuesas moziens cera. MCTOYHHKH CBETa
11.2 [psiMoTuHEHHOE pacTipOCTPaHEHUE CBETA
11.3 Otpaxenue cBeta. [Iockoe 3epkaso. 3akOH OTPAKEHHS CBETA
11.4 IpesoMienue cBeTa. 3akoH npenomienus caera. ITommoe BHYTpEHHEE OTPAKCHHE CBETA
11.5 JIunza. Xo JIydeH B THH3E
11.6 Onruueckas cucrema goroannapara, MUKPOCKOTa i TEIECKOMa




11.7 I'ma3 kak onTuyeckas cucrteMa. biM30pyKocTs U JanbHO30PKOCTH
11.8 Pasnoxenue Genoro ceera B cuektp. Oneitsl HetoTona. Cojkenune CleKTpalbHbIX IBETOB. Jlucnepcus cBeTa
119 [TpakTHyeckue paboThL:
Hcenenosanue 3aBUCAMOCTH yTila OTPaKE€HUS CBETOBOIO JIy4a OT YIUIa NafeHHs.
M3yuenne xapakTepUCTHK H300PpaKEHHs IIPEIMETA B IIJIOCKOM 3€pKaie.
Hcenenopanye 3aBUCHMOCTH YIJia IPEJIOMIICHHS CBETOBOTO JIyda OT YIJla NaJleHus Ha FPaHulle "BO3/yX - CTEKIIO".
[Tonyuenune u3o0pakeHHH ¢ TOMOLIBIO COOUPAIOIIEH TMH3EI.
Onpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKOH CHIIBI COOMPAIOLIEH JIMH3EL
ONBITH MO Pa3IoKEeHUIO OEJI0ro ¢BeTa B CIEKTP.
OMNBITHI 10 BOCHPUSTHIO [IBETA MPEJAMETOR ITPU UX HAOIIOIEHUN Yepe3 HBETOBLIE (PUIILTPLI
11.10 dusnueckue ApieHus B npupose: 3armennst Connna u JIyHbl, [IBETA TeJl, ONTHYECKHE SBJIEHUS B aTMochepe (UBeT
Heba, pedpakuus, paayra, MUPaK)
11.11 TexHuYecKne yeTpoiCTBa: 0YKH, IIEPHCKOIL, JoToanmnapar, ONTHYECKUE CBETOBOIbI
12 KBAHTOBBIE ABJIEHWA
12.1 Onpitel Pesepdopia u mranerapuas Mojiens aroma. Mozens atoma bopa
12.2 Hcnyckanue u noryomieHue ceera atoMoM. KsauTtsl. JIuneiyarsie CleKTpEI
123 PaguoakTuBHOCTE. Anb(da-, Oera- u raMma-u3IydeHHs
12.4 Crpoenue atomHoro sipa. Hyxionnas mozens aroMHoro sapa. Msoronel
12.5 PamuoakTueHbIe peBpamienus. [lepuon nonypacnana aToMHBIX sep
12.6 SnepHsbie peakiiy. 3aKOHBI COXPaHEHUs 3apA10BOr0 H MacCOBOTO YHCEN
12.7 DHeprus CBA3HM aTOMHBIX sijiep. CBsi3b MacChl ¥ SHEPIHH




12.8 Peakimy CHHTe3a ¥ aeenus saep. Mcrounnku snepruu COJHIA U 3BE3]1

129 Slnepuas sHepreruka. JleficTBue paanoaKTUBHBIX M3JIyIECHUH Ha JKUBBIC OPraHu3Mbl

12.10 [IpakTuyeckue pabOTHL:

Habmio/ieHue CIUTOLIHBIX U THHEHYAThIX CIIEKTPOB H3IyYCHHUS.

HccienoBanie TPEKOB: U3MEPEHHE SHEPTHH YACTHIIBI 110 TOPMO3HOMY Ty TH (o pororpaduam).
V3Meperue pajgioakTHBHOrO poHa

12.11 Dusnueckue ABJEHAs B TPHPOJE: ECTECTBEHHBIH paaMOAKTHBHEIH ¢OoH, KOCMHYECKHE JIy4H, PagHOAKTHBHOC
P3IIy4eHne IPUPOAHBIX MHHEPAIIOB, JIeHCTBUE PaIMOAKTHBHBIX M3/Iyd4eHuil Ha OPraHu3M YesioBeKa

12.12 TexHHYECKHE YCTPOHCTBA: CIIEKTPOCKOIL, WH/IMBHLYATBHBI JI03EMETp, Kamepa Busibcona

[Iposepsiembre na OI'D no pusuke TpedoBanus
K pe3yJIbTaTaM OCBOEHHs OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMeI
OCHOBHOTI0 001Iero 0OpasoBaHus

Koz [Tposepsiembie TpeOOBAHKS K MPEIMETHBIM pE3yibTaTaM 6a30BOr0 YPOBHS OCBOEHHUS OCHOBHOH o6pa3oBaTepHON TPOrpaMMBl
MTPOBEPSIEMOTO oCcHOBHOTO 06mIero obpasosans Ha ocHoe GPI'OC
TpeOoBaHUS
1 [lonrmanue poiyd (PH3HKK B HAYIHOH KapTHHE MUPA,
cOpMHPOBaHHOCTh 0a30BBIX NPECTABICHHA O 3AKOHOMEDHOH CBSI3M W T03HABAEMOCTH SBICHMH MpPHPOJBL, O POJH
JKCIIEpUMEHTA B (U3HKE, O CHCTEMOOOpasyroIIeH pou (GU3MKKA B Pa3BUTUM ECTECTBCHHBIX HAYK, TEXHUKH H TexHoJorui, 00
sBoMOIMH (DU3MUECKMX 3HAHWH M MX POJNH B HEIOCTHOH CCTECTBEHHOHAYYHOH KapTHHE MHPa, O BKIAIEe POCCHHCKHMX H
3apyOeKHBIX YYeHBIX-(U3UKOB B pa3sBUTHC HayKH, 0OBSICHEHHE TIPOIIECCOB OKPYIKAIONMIEro MHpPA, PasBUTHE TEXHHKH H
TEXHOJIOTHH
2 3uanus 0 BHAAX Marepuu (BEIIECTBO M I0JIE), O JABIKEHHH KaK crocobe CylecTBOBaH!s MaTepuH, 00 aTOMHO-MOJIEKYIIPHON

TEOPHH CTPOEHHsI BEMIECTBA, O (PM3HYECKOH CYIHOCTH ABJICHHI TIPAPOJIBI (MEXAHMUYECKHUX, TEIUIOBBIX, 3JIEKTPOMArHHTHBIX H

KBAHTOBBIX);
yMEHHE pa3iiMyuaTh ABJICHHS 110 ONMHCAHWIO HX XapaKTCPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOMIUX JAHHOC




(hu3muecKoe SIBICHUE;
yMeHHe pacIio3HaBaTh MPOSBICHHE H3YYEHHBIX (PM3HUECKUX SBICHHH B OKPYKAIOUIEM MHPE, BBIICIIA MX CYHIECTBCHHBIC

cBO#CTBA (TIPU3HAKH)

BriajieHne OCHOBAMHE MOHSTHHHOTO anmapara U CHMBOJIHYECKOTO S3bIKa QM3UKH M MCIIONB30BAHHE WX U PCIICHHS yueOHBIX
3a/1ay;

yMEHHE XapaKTepu30BaTh CBOICTBa Tell, (pU3HYECKUE SBICHHS U IPONECCHI, HCIIONB3YsI (dyHIaMEHTAlIbHBIC U AMITHPHYCCKHE
3aKOHBI

VYMeHHE OIUCHIBATL U3YUCHHLIC CBOMCTBA TEll ¥ (i)H3PI‘I€CKHC SIBJICHHA, HCTIOJIb3Ys1 (131“131*1‘{601(}18 BCITHYHUHEI

BrajeHue OCHOBAME METOIOB HAY9HOTO MO3HAHMS C y4ETOM COOJIIOIeHAs NpaBiii 6e301acHoro Tpyjia:

HaGmoieHre (PU3MYECKUX SBIEHHH: YMEHHE CAMOCTOSTENBHO COOMPATh IKCIEPHUMEHTAILHYIO YCTAHOBKY U3 JIAHHOTO Habopa
060pyIoBaHus 110 HHCTPYKIIHH, ONMCHIBATH XO/1 ONBITA U 3aIHChIBATH €r0 PE3YJIbTAThI, (opMyaupoOBaTh BEIBOJIBL

NpOBECHHE TIPSIMBIX M KOCBCHHBIX M3MEPEHMH (U3NYECKHX BEIMYHH: YMCHHE IJIAHMPOBATH W3MEPEHHSA, CAMOCTOSTENIBHO
coGUpATh IKCHEPUMEHTAILHYIO YCTAHOBKY IO HHCTPYKLUH, BBIYHCIATH 3HAYCHHE BEIMYHHBI U aHATH3HUPOBATDL MOTYYCHHBIC
pe3yJIBTaThl C YUETOM 3aJaHHOM IOrPEIHOCTH PE3YIbTaTOB H3MEPEHHI:

TIPOBE/IEHHE HECIIOKHBIX IKCIEPUMEHTAILHBIX HCCIICIOBAHMI; CaMOCTOATENBHO cobuparh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
IPOBOJINTHL MCCIIEA0OBAHKE TIO HHCTPYKIHH, TIPE/CTABISITE MONYYCHHBIC 3aBHCHMOCTH pu3MUeCKUX BENUYUH B BUJE TaOIHUIL U
rpadHKOB, YUHTBIBATH MOTPEITHOCTH, JIeJiaTh BHIBO/BI [0 Pe3ylibTaTaM HCCIIEI0BAHNS

[ToHMMAaHUE XapPaKTEPHBIX CBOWCTB (PM3MUYECKHX MOJIeNel (MaTepHaabHas TouKa, abCOJIOTHO TBEPAOE TEJIO, MOJIENN CTPOCHUS
ra3oB, KHAKOCTEi M TBEP/BIX Tell, IIaHeTapHasi MOJIe/Ib aTOMa, HYKJIOHHAS MOJIE/b aTOMHOTO sjpa) 1 yMEHHE NPHUMEHATH UX
Ut 00BsACHEHHUS (PU3HYECKHX [IPOIIECCOB

VMeHHe OOBSCHATH (DU3MUECKHE NPONECCHl W CBOMCTBA Ten, B TOM 4YHCIE H B KOHTEGKCTE CHTYAlHH IpPaKkTHKO-
OpPHEHTHPOBAHHOTO XapakTepa, B YaCTHOCTH, BBIABJATh NPHYHHHO-CIICJICTBCHHbIE CBA3H M CTPOHTH 00BsICHEHHE C ONOPOi HA
H3yueHHBIE CBOHCTBA (DH3NUCCKHX ABICHUH, PU3nYecKue 3aKOHbL, 3aKOHOMEPHOCTA W MOJEIIH

VMeHue pelnaTh pacdeTHbIe 3a1a4un (Ha 6ase 2 - 3 ypaBHEHHUI), HCIIOJIB3Ys 3aKOHbI U (GopMyIIBl, CBS3BIBAIOINME (pU3HIECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATH KPATKOE YCJIOBHE 347124, BBLABIATE HEAOCTAIOINME NAaHHBIC, BLIOHpaTh 3aKOHBI H
dopMynbl, HEOOXOAMMBIE ISl €€ PEIIeHHs, HCMOJNb30BaTh CHPABOYHbIC JIAHHBIC, MPOBOJMTEL PACHCThl H OUCHHBATH
PEANHCTHIHOCTH TTOJYYEHHOTO 3HA4YeHHs (PU3MICCKOl BEMMYMHbL, YMEHHE OTPEACILTE PasMEPHOCT (u3rgecKoi BEITMYHHEL,




IIOH}"LIGHHOﬁ [TPH PEIICHUH 3a1aTH

9 VMeHHe XapaKTepu30BaTh TPUHIUNBI JEHCTBHA TEXHHICCKHX yCTpoiicTB, B TOM uMCNe OBITOBBIX npubopos, H
IIPOMBIIIIEHHBIX TEXHOJOTHIECKUX TPOLECCOB MO HX OMHCAHHUIO, HCIOJB3Ysl 3HAHMS O CBOHCTBAX (PM3WYECKUX SBICHUH 1
HeoOX0qUMBIe (PU3UYECKUE 3aKOHOMEPHOCTH

10 VMeHHEe MCIONB30BaTh 3HAHWSA O (U3MYECKUX SBICHHUAX B [IOBCEIHEBHON JKM3HH Ui obecneueHns 0e30MacHOCTH IIPH

TEXHOJOTHN JJIs panroHaIbHOI'O HpHpOJIOIIOJTbBOBaHHH

11

OnpiT moucka, ImpeoOpa3oBaHMs ¥ IPEACTABICHUS undopmanun  GU3MYECKOr0  COJACPIKAHM
HH(pOPMAIHOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIA,

HUCTOYHUKOB;
CIIPaBOYHBIE MATEPUATIBI, PECYPCHI CETH WurepHeT;

coOCTBEHHBIE ITHUCBEMEHHBIE H YCTHHIC coO0OIIeHH s Ha OCHOBE I/lH(l)OpMaJ_IHI/I W3 HECKOJIBKUX HCTOYHHKOB

IlepeueHn YIEMEHTOB COePKAHNS, NPOBEPsSIeMbIX HA OI'D no pusuke

Kon [IpoBepsieMBblii HJIEMEHT COEPIKAHMS
1 MEXAHWYECKUE SIBJIEHWS
1.1 Mexanndeckoe JBkerne. Marepuansaas Touka. Cucrema oTcHeTa. OTHOCHTENBHOCTE ABHIKCHUS
1.2 PaBHOMepHOE ¥ HEPABHOMEPHOE JIBHKCHHC. Cpenusisi ckopocTb. PopMyIa JUls BHIMHCIICHHUS CpeiHEeH CKOPOCTH:

obpamennn ¢ OBITOBBIMM NPHOOpaMH M TEXHHHCCKUMH YCTPOMCTBAMHU, COXPAHEHHsl 340POBbA U COOJIOJICHUSI HOPM
3KOJIOrHYECKOr0 TOBEJEHHS B OKpPYXKArOLIEH cpeje; NOoHUMaHHe HEOOXOMMOCTH [IPHMEHEHHS JIOCTHKEHUH (QU3HKH |

C HCIOJIB30BAHHEM
yMeHHEe OIICHHUBATH JIOCTOBEPHOCT nonmydeHHo# wWH(OpMaUMK HA OCHOBE HMCIOLIHXCA 3HAHWUN H JIOIOJHHTEIBHBIX
yMEHHME HCIIOJIb30BaTh TIPU BBITOJIHCHAN yueOHBIX 3aJaHui HAYYHO-TIOMYJIAPHYIO JIHTCPATypy (pU3HYECKOTO COJEPKaHu,

BrazicHue 6a30BBIMH HABBIKAMH IpeoOpasoBaHys HHPOPMALMH U3 OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO; YMEHHE CO3/1aBaTh




1.3 PaBHOMEpHOE NPAMOJIMHEHHOE JBIKEHHE. 3aBUCUMOCTH KOOPJMHATEI TEIa OT BPEMEHM B Cllydac paBHOMEPHOIO MPSIMOJTAHEHHOI O
JBHKCHUS:
X(t) = x0 + vit.
I'paMKH 3aBHCHMOCTH OT BPEMEHH JUTA MPOEKIMH CKOPOCTH, NPOSKUMH INEPEMEUICHHs, MyTH, KOOPAWHATE! IPH PaBHOMEPHOM
OPSIMOJIMHEHHOM JIBUKEHUH
1.4 3aBHCHMOCTD KOOPAMHATHI TEJIa OT BPEMEHH B ClIydae PABHOYCKOPEHHOTO HPSIMOTUHEHHOTO ABHKCHHS:
rz
() = 2 Vg fH @, s
T2
®opMynbl Ul TPOSKIUA [epeMelIen s, NPOEKIUH CKOPOCTH U IPOEKIUH YCKOPEHHS MPH PaBHOYCKOPEHHOM NPSIMOJITHHEHHOM
JIBUKCHUU:
f2
s.(B)=v,, -1+a, EX
v,v(I) = vl'j_\’ +a,t .{"
ax(t) = const,
2 2 _
Vax - Vix = 28x5x.
['padmKkn 3aBUCHMOCTH OT BPEMEHHM JUIs IPOEKIMU YCKOPCHHMSL, MPOCKIHH CKOPOCTH, MPOCKIMH TEPEMCIICHHA, KOOPMHATHI HpH
PaBHOYCKOPEHHOM TPAMOJIMHEHHOM JIBUKCHUH
15 Cpobonnoe mnanenne. POpMyIIEL, ONMHCHIBAIONHE CBOOOMHOE MNaJeHHE TeNna MO BEePTHKand (IBHKCHHE TENa BHH3 HIM BBECPX
OTHOCHTEIILHO TIOBEPXHOCTH 3emin). [ paduku 3aBHCHMOCTH OT BPEMEHH I TMPOCKIMM YCKOPECHHs, TMPOCKUHKM CKOPOCTH H
KOOPMHATHI TPU CBOOOTHOM TaJICHUH TENIa [0 BEPTUKAIIHU
1.6 CKOpPOCTH PABHOMEPHOT'O JBFKCHHUS TeNia o OKpyHOCTH. HarpasiieHHe CKOpOCTH.

®opMy1a ISl BHIMUCIIEHHs] CKOPOCTH Yepe3 Pajiyc OKPYKHOCTH M TIepHOJI 00parmeHus:
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[lenTpocTpeMuTebHOE yeKkoperue. HanpapieHue HeHTPOCTPEMHTENBHOTO yeKopenus. Dopmya Jiis BhMHCICHHS yCKOPCHHSL:

2

%

i m—,
R

®opmy.ia, CBI3BIBAIOLIAS TIEPHOJ M 9aCTOTY 0OpallleHHs:

1.7 Macca. [InotHocTh BemiecTBa. Dopmyia Ui BBIYHCIECHHS TIOTHOCTH:

A
P=y

1.8 Cuna - BektopHas (usnueckas BenuunHa. CIoKeHHE CHIT

1.9 SIpnenne wHepiwn. Ilepsoiii 3akon HeroTona

1.10 | Bropoii 3axon Herorona:
}l? —m-a.

CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHS Tejla U BEKTOpa CHJIbL, IEHCTBYIOMICH Ha TENO

1.11 Bzaumojeictaue Ten. Tpernit 3akon HeroTona:

1 L

F'Z—»l = _F

1—2

1.12 | Tpenue Mokost ¥ TpeHHE CKONMbxKeHusA. DopMyIia JUIst BHIMHCICHUS MOTYJIS CUIIBI TPEHHS CKOJIBKCHHA:




F_=uN

2

1.13 | Jledopmarus Tena. Yupyrue u Heynpyrae aeopmaiis. 3akoH ynpyroii gedopmanun (3akon l'yka):

F=k-Nl

1.14 |BcemupHoe TAroTeHue. 3aKOH BCEMHPHOTO TATOTCHHS:

L om
F=G-——‘R2 =

Cuna TsbkecTd. Y CKOpeHne CBOOOHOTO MaICHHUs.
®opMyIia 1Sl BBIMUCIICHUS CHIIBI TAKECTH BOJIH3M TIOBEPXHOCTH 3emiu:

F=mg.

JIsikenue niaaner Bokpyr Cosnna. [TepBast KOCMHYECKas CKOPOCT. HeBecoMOCTh U Meperpy3kH

1.15 |Wmmynbe Tesia - BeKTOpHas (Qu3nyecKas BeMInHA.
i L 1
p=my

NAMITyIbC CUCTEMBI TEIL.
V3MeHenue uMiyJsisca. Mmyane CHibl

1.16 |3aKkoH cOXpaHEHHs UMITYJIbCa [l 3aMKHYTOH CHMCTEMBI TEIL:
1 1 i
p =my, +m,v, =const.

PeakTuRHOE IBHKEHHE

1.17 |Mexanuueckas pabota. @opmyIia juist BHIYUCIEHUs] paOOTHI CHIIBL:

A= Fscosa.




Mexanndeckas MOIIHOCTD:

1.18

Kunerudeckas U MOTEHIMATLHAS SHEPTHS.
®opmyna 17151 BEIYUCICHUS KUHETHYECKOM SHEPIUn:

2
mv

E =
L)

Teopema 0 KHHETHYECKON SHEPTHH.
®opmy.ia JUIsl BEIMUCIICHHS OTEHIHATLHON SHEPrUH Tea, MOHATOTO Hall 3emulei:

E, = mgh

1.19

Mexanuyeckast DHEPTHSI:

E=E+ Ep.

3aKOH COXpaHEHUs] MeXaHHYeCcKoii sHeprud. PopmMyJia Jiid 3aKOHa COXPaHCHHUS MEXaHUYECKOW IHEPTrUH B OTCYTCTBHE CHII TPEHHS:
E = const.

IIpeBpalieHne MEXaHUYCCKON SHEPIUK IPH HAJIMYHH CHJIBI TPEHHS

1.20

[TpocTeie MexaHu3MBL. "3070TOE IPaBUII0" MEXaHHKH.
Peraar. MoMeHT CHIIBL

M =FlL
YcnoBue paBHOBECHS phlyara:

M; +M;+...=0.




TToABHYKHBIHA ¥ HENOABMIKHBIN OJIOKH.

KII/] mpocThix MEXaHH3MOB,

-
e

121

JlaBneHue TBEPAOIO TENA.
®opmy.ia Uit BEIMUCIICHHS JIaBICHHS TBEPAOTO Tea:

P=§‘

Jlasnenue ra3a. AtMoc(epHOe AaBlICHHE.
[MapocTaTH4ecKoe AaBlIeHHe BHYTPH KHUIKOCTH.
dopMyIia TSl BEIMUCTICHHUS IABJICHH S BHYTPH JKHAKOCTH:

D = pgh+ p,..,

122

3akon [lackans. I napaBIudecKuil npece

1.23

3axon Apxumena. @opmyia s ONPEACICHUs BBITAIKUBAIOIIEH CIIIBI, ICHCTBYIOIICH Ha TEJI0, NOTPYKEHHOE B KHKOCTE HIIH Ta3:
F;\px_ = pg V

VYcnoBue nasaHus Tesa. [TiaBanue cy10B H BO3IYyXOILIABAHUC

1.24

Mexannueckue KoneOaHus. AMIUIMTYAA, NEPUOJ H 4YacToTa KoJIeOaHHi. dopmyna, CBs3bIBafOmas 9YacToTy MW TEpHOA

1

konebaguii: V= ?

1.25

MaTteMaTHUeCKuii ¥ NpyXKuHHBIH MasTHHKH. [IpeBpariienne sHepruu npu KonebaTeIbHOM JIBHKCHUU

1.26

3aryxaronue Konebanus. BoHYKICHHbIC konebanus. Pesonanc




L.27

Mexanuueckue BOJHBL [TpoJ0bHBIC U onepedHble BOIHEL JITiHA BOIHbBI B CKOPOCTH PACIIPOCTPAHEHHS BOJIHBI:

h=v-T

1.28

3Byk. I poMKOCTH H BBICOTa 3ByKa. OTpakeHHe 3ByKOBOH BOJIHBI Ha rpaHuULle ABYX cpell. MiHdpasByk u yIbTpasByk

1.29

[TpaxTuueckue paboTh

U3smepenue cpeiHeil IIIOTHOCTH BELIECTBA; apXHMEI0BOH CHIIBL; JKECTKOCTH NPYKUHBL, KOO((UIHEHTA TPEHHUS CKOIBKCHHUSL; padOThI
CUJIBI TPEHHSI, CHIIBI YIIPYTOCTH; CpelIHeil CKOPOCTH JBMKEHUsI OpycKa 110 HaKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka [pu JBHKEHHH
[0 HAKJIOHHOH TUIOCKOCTH; 4YacTOTHI M MepHoJa KoJeOaHuil MaTeMaTH9ecKOro MasTHHKA; YacTOTHl M Tiepuoja KojeOaHmi
NPYKHHHOTO MasTHHKA; MOMEHTA CHIIBL, JCHCTBYIOIIErO Ha pblyar; padOThl CHIIbI YIPYIOCTH NPH HOABEME Ipy3a € IOMOIIBIO
HETIOABMAKHOIO 0JI0Ka; pabOThl CHITBI YIIPYTOCTH MPH MOABEME TPy3a ¢ HOMOLIBIO IOBHIKHOTO OJIOKA.

Hcenenosanne 3aBECHMOCTH apXUMEIOBOM CHITBI OT 00beMa MOrpy’KeHHOH YacTH Tejla U OT IUIOTHOCTH KHMIKOCTH; He3aBUCHMOCTH
BLITAJIKUBAOIIEH CHIIBI OT MAcChl Teja; CHJIBI TPEHHUS CKOJILKEHHS OT CHIIBI HOPMANbHOTO JaBJIeHHs U OT POjia MOBEPXHOCTH; CHIIbI
VIIPYrOCTH, BO3HHKAIOIIEH B MPYXXKHHE, OT cTeneH: AedOopManuy MpyKHHbI, yCKOpeHHs OpycKa OT yrila HaKilOHa HaNpaBIsIOIIeH;
nepuosa (4acToThl) KojebaHuii HUTIHOTO MasTHHAKA OT JUIMHBI HUTH; IEPHOJA KOJeOaHui NpyKUHHOIO MasTHUKA OT MAcChl rpys3a u
JKECTKOCTH TPYKUHBI; HCCIISI0BAHHE HE3aBUCHMOCTH IepHo/ia KoJiebanii HUTSHOTO MasTHHKA OT MacChl rpysa.

[IpoBepxa yciioBUs paBHOBECHS phluara

1.30

duspyeckye SBIEHUS B MPUPOJIE: TIPUMEPHI JIBHIKCHHS C PA3IMYHBIMU CKOPOCTSMH B JKMBOH W HEKMBOH IPHPOJIE, ICHCTBHE CHIIBI
TPEHHsl B NPUPOJIE W TeXHWKEe, NMPHIUBBI M OTIMBBI, JABMKeHHE muaHeT CONHEYHOH CHCTEMBI, PEAKTHBHOC JIBIKCHHE JKHMBBIX
OPraHu3MOB, PhIYard B TeJie YeI0BEKa, BIHIHUE aTMOC(EpPHOro JaBiieHus HA JKUBOH OpraHusM, MiaBaHue peid, BOCHPHUATHE 3BYKOB
JKHBOTHBIMHE, 3eMIIETPSICEHUE, CEiCMUYECKHE BOIHBIL, IyHAMH, 9X0

1.31

Texuuueckue yeTpoicTBa: CIIUAOMETD, JATYUKH MOJIOKEHHS, PACCTOSHUS H YCKOPEHHS, THHAMOMETD, NOAIIHITHIUKHA, PAKEThL, pbIvar,
MOJIBHYKHBIA W HETIOJBIIKHBIN OJIOKH, HAKJIOHHAS IJI0CKOCTh, IMPOCTBIC MEXaHU3Mbl B ObITY, cooOIaonmecs cocyzbl, YCTPOHCTBO
BOZIONIPOBO/IA, THAPABIMYECKUIT TIpecc, MaHOMETpP, GapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJO0T, HCIOJIB30BaHHE
yIbTpa3ByKa B OBITY U TEXHHKE

TEITJIOBBIE ABJIEHVA

2.1

OCHOBHBIE ITOJIOKEHUST MOJIEKYJISPHO-KMHETHYECKOH TEOpUH CTPOEHHMs BemecTBa. Mozenu TBEpAOro, XHAKOrO U razo00pasHoro
cocrossHMl BemecTBa. Kpucrammmdeckue u aMmopdublie Tena




2.2 Jlpmkenue yacTull BemecTsa. CBA3b CKOPOCTH JIBHKCHHS HaCTHIL Temreparypoii. BpoyHoBsckoe aBukeHue, M dy3us
2.3 CmauuBaHue W KamUUBIPHBIC SBICHUSA
2.4 TenoBoe pacIIMpeHHe U CIKATUe
2:5 TennoBoe paBHOBECHE
2.6 BuyTtpennsist oHeprus. Pabora u Tennonepenaia kax CTI0COOB! U3MEHEHHUS] BHYTPEHHEH SHEPriH
2.7 Bu/1pl TENIONEPEaYH: TEMIONPOBOAHOCT, KOHBEKIIUS, H3ILyUCHHE
2.8 Harpepanue u oxnaxienue Tesi. KolaudecTBo TEerioThL. VnenbHas TEMIOEMKOCTD!
Q=cm(tz - ty)
29 3akoH COXPaHSHUS YHEPIHH B TEILIOBBIX IPOLECCAX. VpaBHeHHe TeIoBoro dananca:
@ +Qy+ =0
2.10 |Vcnapenne m xonjencauus. M3Menenne BHYTPCHHEH OHEPrHM B NpOLECCE MCHApeHis koHjeHcanun. KuneHue JKHIKOCTH.
V ienpHas TeIoTa napoodpa3oBaHus:
=2
m
2.11 BnaxxaocTh BO3yxa
212 |Ilnasnenme w xpucTammmsanus. Vi3mMenenne BHYTPEHHEH OSHEPIUH IPH IUIABJICHHH H KpHCTAJUIH3AIHA. Y IepHas TeIoTa

[JIaBJICHH A

l=Q

m




2.13 | BuyrpeHHsis SHEprus CrOpaHHUs TOTUMBA. Y AENbHAS TENJIOTA CrOPAHHUs TOILIMBA:

.
m

2.14  |IIpuuimmnbt paboThl TETUIOBBIX ABATATEICH. KITJI TennoBoro JBUraress

2.15  |Ilpaktiyeckue pabOTHI
Vi3MepeHue YICIBHOH TEMIOEMKOCTH METALIHYECKOro UHIMHIPA; KONMYECTBA TEILIOTR, [OJlyUEHHOTO BOJIOH KOMHATHOH
TemrepaTyphl (PMKCHPOBAHHOM Macchbl, B KOTOPYIO OIYIICH HATPETHIH [WIMH/P, KOIMYECTBA TEMIOTHI, OTAAHHOIO HATPETHIM
MJIMH/POM, TOCHE OMyCKAHHs €ro B BOJAY KOMHATHOH TeMIepaTyphl: OTHOCHTEJIFHOM BIAKHOCTH BO3YXa; YACHbHOH TEMIOTHI
IJIaBJICHUS bJIA.
Wccrnenopanne W3MEHEHHs TEMIEpaTypbl BOJBI IIPH PasjIMYHbIX YCIOBUAX: ABICHUA TerI00OMEeHa NPH CMEIIHBAHUH XOJOAHOH H
ropsiyeil BOJIbl; MpoIecca HernapeHus

216 |dusnueckne sBieHWS B TPHPOJE: MOBEPXHOCTHOE HATSIKCHWE M KalWUIIPHbIC SBICHHS B NPHPOIC, KPUCTAJUILI B IIPHPOJIE,
uznyuenue CONHIA, 3aMep3aHie BOJIOEMOB, MOPCKUE Opu3bl; 0OpazoBaHUe POChL, TYMaHa, HHEs, CHETa

217 |Texuuyeckue yCTpOWCTBA: KalUUISIPBI, MPHUMEPBI MCIOJIB30BaHHS KPHCTALIOB, JKUIKOCTHLIH TEPMOMETp, JIaTYMK TeMIeparypel,
TEpPMOC, CUCTEMA OTOILICHHMS JIOMOB, PHTPOMETPbI, ICHXPOMETP, apoBast TypOuHa, JIBUTATENh BHYTPEHHETO CIOPAHU

3 SJIEKTPOMAI'HUTHBIE SBJIEHWA

3.1 DnexTpusais Tel. JIpa Bujia 3JeKTPHICCKUX 3apsI0B

3.2 Bsanmo ieiicTBHE 3apsDKEHHBIX Tell. 3aK0H Kynona

3.3 3aKoH COXpaHEHUs JJIEKTPUIECKOro 3apsaa

3.4 DnexTpudeckoe moe. HampskeHHOCTh 3IEKTPAYCCKOro HOJI. [IpHHIKI CYNEPIO3UIHMH SJIeKTPUYECKHX TTONCH (Ha Ka4eCTBEHHOM

YPOBHE)

L 35

Hocurenu 5JieKTpUdecKuX 3apsiioB. JelicTBrE 3JIEKTPHYECKOro MO Ha SICKTPHIECKUE 3aps/ibl. [IpOBOAHUKH U JUIIEKTPHKH




3.6 IMocTosHuEbI 2neKTpuyeckuii Tok. [lelicTBus anekTpudeckoro Toka. Crna ToKa. Hanpsoxenue.

;=4
t

e
q

3.7 JNeKTPHYECKOE COMPOTUBJICHHUE. Y ICITBHOE SIEKTPUIECKOE CONPOTHBIICHAE:

Rt
S
2 = s %
3.8 3axkon OMa JiIs y9acTKa MeKTPHIECKOM 1enu:
U
1=
R
3.9 [TocnenoBaTelbHOE COeIMHEHHE [IPOBOTHUKORB!

11212;U2U1+U2;R=R]+R2.
[NapaienbHOe COEIMHEHHE IIPOBOIHHKOB PABHOTO CONPOTHBIICHH:

R
U =Upl=1+1 R=71.

CmMmeliagHble COETUHEHHA MPOBOIHUKOB

3.10 |PabGora u MOUIHOCTb DJIEKTPUIECKOTO TOKA.

A=~LpP=U -1

3.11 |3akon Jxoyns-Jlenna:




Q=F-R-t

3.12 | Onpit Dperesia. MarguTHOE [0JIe TPSMOTO MPOBOHUKA ¢ TOKOM. JIMHUHM MarHHTHOH HHYKIIMH

3.13 MaruuTHoE 1101€ MOCTOSHHOTO MaruuTa. BzauMoieiCcTBHE MOCTOSHHBIX MAarHUTOB

3.14 JleitcTBEe MAarHUTHOI'O OIS Ha MPOBOAHHK C TOKOM

3.15 | Omnpitet @apanes. SIpnenue anekrpoMarauTHo HHAYKImH. [Ipasuso Jlenma

3.16 |IIpakTudeckue pabOTHI
Vi3MepeHne 21eKTPHUeCcKOro COIPOTUBIICHHS PE3HCTOPA; MOIIHOCTH 3JIEKTPHIECKOr0 TOKA; pabOTEI 2IEKTPHIECKOrO TOKA.
WccnenoBanne 3aBHCHMOCTH CHIBI TOKA, BO3ZHMKAIOUIEr0 B IPOBOJHMKE (PE3MCTOPHI, JIaMIIOYKa), OT HANpsKeHHMsS Ha KOHIAX
POBOJIHAKA; 3ABHCHMOCTH CONPOTHBICHHS OT [UIMHBI [POBOJHMKA, IUIOM@AM €ro M[ONEpPeuHoro CEeYCHUs H  yACNBHOTO
COMPOTHBIICHUS.
[IpoBepka mpaBwjia JUlsi SJTEKTPHYECKOr0 HANpPsKEHHs IIPH IOCIEAOBATEILHOM COCJHHEHHH MPOBOJHUKOB; NpaBHia IUIi CHIIBI
MEKTPHYECKOr0 TOKA ITPH NAapasielbHOM COSHHEHUH TPOBOAHUKOB (PE3UCTOPEI U JIaMII0YKa)

3.17 |®usuueckue SBICHHS B NPHPOJE: DIEKTPHYECKHE SBICHHA B aTMoc]epe, SIEKTPHYECTBO KUBBIX OPraHM3MOB, MarHUTHOE MOJie
3emim, ipeiid 1o0COB, PO MATHUTHOTO TOJIA [l KU3HM Ha 3emile, MOJISIPHOE CHIHUE

3.18 |Texuuueckue yCTpPOHCTBA:  JIEKTPOCKON,  aMIEPMETP,  BOJBTMETP,  PEOCTAT,  CYCTYHK  DJICKTPHYUECKOH  SHEpruu,
EKTPOOCBETHTENbHbIE ~ IPUOOPBI,  HarpeBaTeNbHBIE — DJEKTPONPHOOpE!  (LPUMEpHI),  DIEKTPHYCCKAE  MPENOXpaHUTEIH,
31E€KTPOMArHuT, 3JIEKTPOBHTaTeNlb MOCTOSHHOTO TOKA, FEHEPaToOp MOCTOSHHOTO TOKa

3.19 |DnexrpomarauTHbie BONHBI. [1Ikana 3neKTpoMarHuTHBIX BOJIH

3.20 |Jlyueeas moaens cBera. IIpsaMoiuHeiiHOe pacnpoCcTpaHeHue CBeTa

sl

3.21 3akon oTpakeHHs cBera. Ilockoe 3epkaio

3.22  |IlpenomiieHHe cBETA. 3aKOH IPENOMIIEHHS CBETa

3.23 |ducrnepcus cBeTa




3.24 |JIunza. Xox nydeit B nuH3e. POKYyCHOE pacCTOAHHUE JTUH3BIL. OnTuyeckas CUJla TUH3BI:
D=1/F

3.25 |Tnas kak onTudeckas cuctemMa. OnTHYECKHE IIPHOOPDI

3.26 |IIpakTuyeckue pabOTHI
M3MepeHne OITHIEeCKOl crilbl coOnparolell TMH3bL; POKYCHOTO PACCTOSHUS cobuparolieii JTMH3bI (10 CBOUCTBY PaBEHCTBA pa3MEpOB
npeaMeTa U U300pakeH s, KOr/ia Mpe/IMeT pacioJioiKeH B nBoMHOM (hoKyce), oKa3aTeis PeToMICH s CTEKa.
VicerieioBanme CBOMCTBA M300PAXKEHHS, MOTYUYEHHOTO C IOMOTIBI0 COOMPAIOLIEH JHH3bL: H3MEHCHHS (OKYCHOTO pacCTOSIHHS JBYX
CITOKEHHBIX JIMH3, 3aBUCUMOCTH YIJIa MpeJoMIIeHUs CBETOBOTO Jiyya OT YIja NaJICHHs Ha IPaHHuLe "BO3/YX - CTEKIIO"

327 | ®usnueckue spnenus B npupoze: 3arvenus Connua u JIyHbl, nBeTa Tejl, ONTHYECCKNE SBJICHUA B armocdepe (1Bet HeOa, pedpakuus,
pajiyra, MUpax)

3.28 | Texuuueckme ycTpoicTBa: 0YKH, IEPUCKOTI, (poToanmapar, ONTHYECKHE CBETOBO/DI

4 KBAHTOBBIE SABJIEHWA

4.1 PalHOaKTUBHOCTB. Allb(a-, GeTa-, raMmma-usiydenus. Peakimn anbQa- n 6era-pacrnazna

42 OmnwiTel Pesepdopa no paccesauio anbha-uacTuil. [lnanerapnas Moaens aroma

4.3 CocraB aroMuOTO sifpa. M3oromns

4.4 [Tepuoa nosrypacnaza aTOMHbIX SIEP

4.5 SInepHbie peakiuu. 3aKOHbI COXpPAaHECHUS 3apAZ0BOro U MAaCCOBOTO YHCEI

4.6 duspUecKyie SBICHUS B TIPHPOJIE: €CTECTBEHHBIN PaOaKTHBHEIHA (OH, KOCMHUCCKHE JIyIH, PalHOAKTHBHOC H3ITYICHHE PHPOIHBIX
MHHEpAJIOB, ACHCTBHE PAJHOAKTHBHBIX M3JIyYCHHH HA OPraHu3M YeIOBCKA

4.7 TexHUYECKHE YCTPOHCTBA: CIIEKTPOCKOT, HHIMBU/lYaIbHbIH J03UMETP, Kamepa Buiiscona, saepHast S9HepreTHKa
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