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IHHOACHUTEJIBHAA 3AIIMCKA

CopnepxaHue MNporpaMMbl HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
YUAIIUXCS M OpraHU3aIMI0 H3yYeHHs (PU3UKH Ha I TETbHOCTHON OCHOBE. B Hell yunThIBatoTCS BO3MOKHOCTH
npeameta B peanuzanuu TpedoBanuii ®I'OC OOO Kk MmIaHUpPyeMbIM JIMYHOCTHBIM M MeETaIlpPeAMETHBIM
pe3yabTataM OOy4yeHMsl, a TaKXKe MEXKIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX NMPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMUs.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Kypc ¢usnku — cucremooOpa3yronuii 11 €CTECTBEHHOHAYYHBIX YU€OHBIX IMPEAMETOB, IOCKOJIBKY
(bu3nyeckre 3aKOHbI JIekKaT B OCHOBE IIPOLIECCOB U SIBIICHUM, N3ydyaeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH
n (usmueckoii reorpadueii. du3uka — 3TO TpPEAMET, KOTOPHI HE TOJBKO BHOCHT OCHOBHOHM BKJAJa B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MIPEIOCTABIIAET Harboiee sicHble 00pa3iibl IPUMEHEHHUS! HAy4HOTO
METO/a MO3HaHUs, T.€. Crloco0a MoJydeHUs IOCTOBEpHBIX 3HaHUM 0 Mupe. Hakonerr, pusuka — 3T0 IpeaMeT,
KOTOPBIN HapsAly C ApPYTUMH €CTECTBEHHOHAYYHBIMU IIPEIMETAMHU JOJKEH 1aTh IIKOJIbHUKAM IIPEICTABICHHE
00 YBJIEKAaTEIbHOCTH HAYYHOTO HCCICIOBAHUS U PAJOCTH CAMOCTOSTEIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

OpHa U3 TNIaBHBIX 337a4 (PU3MUECKOro 00pa30BaHUs B CTPYKType 001iero o0pa3oBaHUsl COCTOUT B
(bopMHPOBaHNUHN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Yy OCHOBHON Macchl 00y4aroIuXcs,
KOTOpbIE B JajibHeiIIeM OyayT 3aHATHI B CaMbIX pa3HO oOpa3HbIX cdepax nesrenbHocTH. Ho He meHee
BaKHOW 3ajjaueil sIBJISIETCS BBISIBICHHWE M MOJATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOAEH AJISl MPOJIOJIKEHUS
oOpazoBaHusl W JaimbHEWIeH MNpodecCHOHATHHON EATEIPHOCTH B O0JACTH E€CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JIaHMM HOBBIX TeXHOJIOTHI. COrjacHO MPUHATOMY B MEXIYHApOJHOM COOOIIeCTBE
ornpeneneHuto, «EcrecTBeHHOHAay4YHass TPaMOTHOCTbh — 3TO CIIOCOOHOCTh YEJIOBEKa 3aHUMAaTh AKTHBHYIO
IPa)/IaHCKYIO MMO3ULIMIO MO OOIIECTBEHHO 3HAYUMbIM BOIIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMHM HAYKaMU, U
€ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UJIesiMU. HaydHO rpaMOTHBIN YeIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYXAECHHUU MPOOJIeM, OTHOCALIMXCA K €CTECTBEHHBIM HayKaMm M
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIEeAYIONUMX KOMIIETEHTHOCTEH:

— Hay4HO OOBSCHSATD SBJICHHUSA,
— OIIEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS,
— UHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BaTh HAYUHbIE JI0KA3aTEIbCTBA JIJISl MTOJIYUYEHHs BBIBOJOB.
W3yuenne ¢(u3uku crnocoOHO BHECTH peIIAloONIMid BKIaa B (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOM IPaMOTHOCTH 00YYarOIUXCS.

HEJIN U3YUEHUSA YYEBHOT'O IPEJIMETA «®U3UKA»

Ienn n3ydenus GU3MKKU Ha ypOBHE OCHOBHOIO 00LIero oopazoBaHus omnpeneseHs! B Konuenuuu
npernoiaBanus yueOHoro npeamera «dusnka» B 00pa3zoBarenbHbIX opranuzanusix Poccuiickoit denepanuu,
peann3yoNnmMx OCHOBHbIE 00IIe00pa3oBaTebHbIE NPOTrpaMMBbl, YTBEpXKAEHHOW pemienueM Komerun

MunuctepcTBa npocBenieHus: Poccuiickoit deaepanun, mpotokod ot 3 gexadps 2019 r. Ne [1IK-4BH.



Llenu u3ydyenus Hu3MNKH:
— TIpHOOpEeTeHHe MHTEepeca W CTPEeMIICHUs OOY4alOMIMXCS K HAyYHOMY M3YYEHHUIO MPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
— pa3BUTHE NPEICTABICHUN O HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHHE HCCIIEAOBATENBCKOTO
OTHOIIECHHS K OKPYKAIOIIUM SIBJICHUSM;
— (¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa M3yUeHHs OCHOB CTPOCHHUS MaTepUU H
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKH;
— (opMmupoBaHue MPEACTABICHUNA O POJIM (PU3MKHU Ul PA3BUTUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHI;
— pa3BUTHE MPEICTABICHUI O BO3MOXHBIX chepax Oynymieil mpodeccnoHaIbHON AeATENbHOCTH,
CBsI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIeMYy 0O0yYEHHIO B 9TOM HallpaBJICHUH.
JlocTrkeHue 3TuX 1ieieil Ha ypoBHE OCHOBHOIO 001iero oOpa3oBaHus 00ecreunBaeTcs pelieHueM
CIIEAYIOIINX 3a/1a4:
— npuoOpeTeHre 3HaHUI O JUCKPETHOM CTPOCHHUHU BEIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPHYECKUX, MATHUTHBIX H KBAHTOBBIX SBJICHHSX;
— npuoOpeTeHre yMEHUH ONUCHIBaTh U OOBSCHATH (U3UUECKUE SIBICHUS C HUCHOJIb30BAHHUEM
MOJTyYEHHBIX 3HAHWH;
— OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PAacYETHBIX 3a/a4 C HMCIOIb30BaHUEM (PU3MUECKUX
MOJIeNIeH, TBOPUYECKHUX M MMPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
— pa3BUTHE YMEHHUI HAOIIOAATh NMPHUPOJHBIC SBICHHUS M BBINOJHATH OIBITHI, JJAOOpaTOpHBIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;
— OCBOEHHE MPUEMOB pabOTHl ¢ MHPOpManUen (PU3NIECKOro coaep>kaHusl, BKIIOYas MH(GOPMAIHIO O
COBPEMEHHBIX JTIOCTHIKCHUSX (DU3HUKH; aHAIIN3 U KPUTHYECKOE OIICHWBaHKE WH(POPMAIIHH;
— 3HaKOMCTBO cO cdepaMu NpoQecCHOHANbHON NeATeNbHOCTH, CBSI3aHHBIMU C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJIOIUSIMHU, OCHOBAHHBIMHU Ha JOCTHXKEHUSIX (PU3MUECKON HAYKH.
MECTO YYEBHOT' O TIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBaseTcss 00s3aTENBHBIM IMPEAMETOM Ha YpPOBHE
OCHOBHOTO 00111ero o0pa3oBanus. JJaHHas mporpamma rnpeaycMaTpuBaeT u3ydeHue (pu3uKku Ha 6a30BOM

ypoBHE B 7 k1acce B 00b€Me 68 yacoB Mo 2 yaca B HEIENo.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa

®dusuka — Hayka O NPUPOAE, M3ydaeT (PU3UYECKUE SIBJICHUSA: MEXaHWYECKHE, TEIUIOBbIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenW4MHbL. M3mepenune (uzmueckux BenuuumH. Dusmueckue TpUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢u3nka u apyrue ectecTBeHHbIE HAYKU M3y4aroT MpUpoay. EcTecTBeHHOHAY4HBIH METOA
NO3HAHUSA: HAOJII0IEHUE, TIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBMKEHUE TUIIOTE3, SKCIIEPUMEHT 110 PO
BEpKe rumnore3, o0bsiCHeHUEe HaOmoaeMoro siBjaeHus. Onucanue GU3NYECKUX SBICHUH C TOMOIIBIO
MOJECIIEH.

JdeMoHcTpannmn
1. MexaHuueckue, TEIUIOBBbIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE
SBJICHUS.

2. ®usnueckue npruOOPHI ¥ MPOLEAYpa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM B IU(PPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI
1. Onpenenenue LEHbI JENEHUS IIKaJIbl U3MEPUTEIBHOTO MPHU
oopa.

2. 3mepeHune pacCTOSHUM.
3. U3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TEA.
4. OnpeneneHue pazMepoB MajbIX Tell.
5. Hs3mepeHue TtemmepaTypsl INpU IOMOIIM JKUIKOCTHOIO TEPMOMETpa M JaTYMKa
teMriepatypsl. 6. [IpoBeaeHue uccieroBaHus 10 MPOBEPKE THIOTE3bI: JAIBHOCTh MOJIETA
HIapuKa, TYIIEHHOIO0 TOPU30HTAIILHO, TEM O0JIbliIe, yeM OoJIble BhICOTA ITYyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, MX pa3Mepbl. ONBITHI, JTOKa3bIBAIOLINE
JIMCKPETHOE CTpOeHNe BemecTBa. OMbIThI, JOKA3bIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBmxenue yactul BemiecTBa. CBSI3b CKOPOCTHM JIBHKEHHS YacTHI[ C TEMIIEpaTypoil.
BpoynoBckoe nBuxenwe, auddysus. BlaummoneiicTBHe dYacThIl BEIIECTBA: NPUTHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble  COCTOSHMsS  BEHIECTBA: CTPOEGHUE Ta30B, JKAOKOCTEM M TBEPIBIX
(kpucTayinyeckux) Tesl. B3auMocBs3b MEXIy CBONCTBaAMHM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI BOJIBI.
B3aumocBsI3p MeXIy CBOMCTBAMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX W HMX aTOMHO
MOJIEKYJISIpHBIM ~ CcTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH BOJBI. OcobenHoctu

arperaTHbIX COCTOSTHUH BO/JBI.



JemoHCcTpauuu

1. HaGmonenue 6poyHOBCKOTO ABHKEHHS.
2. Habmonenue nuddysum.
3. Habnroenue siBieHuiA, OOBSICHAIOMNXCSA TPUTSHKCHUEM I OTTAJIKHBAHHEM YaCTHUI] BEIECTB.

JlabGopaTopHbie padoThI U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAAOB (C UCIOIb30BaHUEM (GoTorpaduii).
2. OnbITHl IO HAOIOIEHUIO TEIVIOBOTO PACLIIMPEHMSI Fa30B.
3. OnbITHI 1O OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pasznen 3. /IBu:keHre U B3aMMO/1eiiCTBUHA

Mexannueckoe ABukeHHe. PaBHOMepHOEe U HepaBHOMepHOe ABHkeHHE. CkopocTs. CpenHss
CKOPOCTb TIPU HEPABHOMEPHOM JBM)KEHMH. Pacu€r myTM M BpeMEHM IBMKEHUsA. PaBHOMepHOe U
HepaBHOMEpHOE ABU-keHue. CkopocTh. CpenHsisi CKOPOCTh NMPU HEPAaBHOMEPHOM JABMKEHHH. Pacuér
IIyTU U BPEMEHU JIBUKECHHUSL.

SIBnenne nuHepuuu. 3aKOH MHEPLHU. B3anMonelicTBre Ten Kak NPUYMHA U3MEHEHUS CKOPOCTHU
IOBYOKEHMs Tesl. Macca Kak Mepa MHEpTHOCTH Teia. [InoTtHocTs BemecTBa. CBsA3b INIOTHOCTU € KOJIU
YECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTuka B3aumojencTBus tena. Cuna ynpyroct u 3akoH I'yka. M3mepenue
CHJIBI C IOMOUIBIO JUHAMOMETpA. SIBIEHME TATOTEHUs U cuila TshkecTH. Cuila TSKECTH Ha APYTux Iuia
Herax (MC). Bec tema. HeBecomocTb. CioXeHHE CHJ, HaNpaBIEHHBIX 10 OJHOW NPSMOM.
PaBnogeiictByromas cui. Cuna tpeHus. TpeHHne CKONbKEHUs U TpeHue Mokos. TpeHue B nmpupojae u
texuuke (MC).

JleMoHCTpanuu
1. HabGmonenne MexaHMYECKOrO JIBUKECHUS
Tena.
2. U3mepeHune cKopoCTH MPSIMOJIMHENHOTO IBUKEHUS.
3. HabmroneHue siBIeHUS HHEPIINU.
4. HaOnroseHue M3MEHEHHs] CKOPOCTH HPU B3aUMOJCHCTBUU
Tedl.
5. CpaBHEHUE MacCC MO B3aUMOJICHCTBHIO TEIT.
6. CnoxeHue cuil, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlabopaTopHbie padoThI U ONBITHI
1. Omnpenenenune CKOPOCTH PaBHOMEPHOTO JNBUKEHMS (IIapuKa B JKUIKOCTH, MOJIENIN
AJIEKTPUIECKOTO aBTOMOOWIIS U T. 11.).
2. OmnpezneneHue cpegHE CKOPOCTH CKOJIbKEHHMsl Opycka WM IIapuKa M0 HaKIOHHOH
IJIOCKOCTH.

3. Onpenenenne MIOTHOCTU TBEPIOTO TeENA.



4. OmpITEl, JIEMOHCTPHUPYIOUIME 3aBUCHUMOCTh pacTshKeHus (medopmainuu) MpPYyKUHBI OT
IIPUJIOKEHHOM CHUJIBI.
5. OneIThl, NEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHHUS OT Beca Tella U
XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTE.
Pasznea 4. /laBjienne TBEPABIX TeJ, )KHAKOCTE U ra3oB

Hasnenne. CriocoObl yMCHbBINICHUSI W YBEIMYCHHUs aaBlieHUs. JlaBineHue raza. 3aBUCUMOCTH
JaBJICHHUS raza OT 00bhEMa, Temreparypsl. llepenadya naBineHUs TBEPABIMH TEJIaMH, >KUIKOCTSIMH H
razamu. 3akoH I[lackamns. [THeBMaTH4YeCKHE MAIIMHBI. 3aBUCUMOCTD JaBJICHHS KUJIKOCTH OT TTyOHHBI.
['mapocratudeckuit napamokc. Coobmiarontuecs: cocyasl. [ uapaBinueckue MEXaHHU3MBbI.

Atmocdepa 3emim U atrmochepHoe naBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3IYHIHOMN
000JI0YKH 3eMIIH.

OnbiT Toppuuem. M3mepenrne arMochepHOTO JTaBieHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzmepeHus: arMochepHOro AaBJICHUS.

JleiicTBre ®KUAKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Telo. BrlTankuBaromias (apxumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JleMOHCTpaL U
1. 3aBHCHMOCTb,  JaBJCHHS Tra3a  OT
TEMIIEpaTyphl.
2. llepenava naBieHUs >KUIKOCTBIO U Ta30M.
3. Coolmraronirecs: COCyIbl.
4. I'mnpaBinvueckuii mpecc.
5. IlposiBneHue AelcTBUS aTMOC(EPHOTO aBICHHUS.
6. 3aBHCHMOCTH BBITAIKMBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tejla W IJIOTHOCTH
JKHIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
8. YcioBue IUIaBaHUs Te: IJIaBaHUE WIM MOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOIICHHS
IUIOTHOCTEU TeJIa U KUJIKOCTH.

JlaGopaTopHblie padoThI U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BoAe OT 00bEMa MOrpyXEHHOW B *KHJIKOCTb YaCTH
Tena.
2. OnpeneneHne BHITAIKUBAIOLIEH CHIIBI, JEHCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, IEMCTBYIONIEH HA TEJO B KUAKOCTH, OT MAacChl
tena. 4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIECH CHUJIbI, EHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.
5. KoncrpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKK U ONIPEACIICHUE €€ TPY30M0IbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrust



Mexanunueckass pabdora. MomHocTs. IIpocTbie MexaHM3MBbI: pblyar, OJIOK, HAKJIOHHAsS IJIOCKOCTb.
[IpaBuno paBHOBecus peruara. [I[puMeHeHne npasuiia paBHOBeCHs pblyara K 0JI0Ky. «30J10TO€ IPABUIIO»
mexanuku. KIIJ] mpocteix mexanusmoB. IIpocTbie MexaHM3MBI B ObITY M TeXHHMKE. MexaHudeckas
sHeprus. KuHernueckas M moreHuuaibHas 3Heprus. [IpeBpalieHue OAHOro BUAA MEXAHMUYECKOH
SHEPruy B APYrol. 3aKOH COXPAHEHHS YHEPTUU B MEXAHHUKE.

JleMoHCTpan U
1. IlpumMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenue pabOThl CHUJIBI TPEHUS INPU PABHOMEPHOM JIBXKEHHM Tela 110
TOPU30HTAJILHON TOBEPXHOCTH.
2. UccnenoBanue ycioBUN paBHOBECHUS pblyara.
3. Usmepenne KIIJl HakIOHHOM MJIOCKOCTH.
4. N3y4yeHue 3aKOHAa COXpAHEHUSI MEXaHUYECKOW YHEPTUH.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

W3ydenne ¢u3nKu B 7 KiIacce HAMPABICHO HA JIOCTMDKCHUE OOYYAIONIMMHUCS JTUYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB OCBOEHHUS yU€OHOI0 IIpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe 6ocIUTaHUE:

— MpOsABIIEHUE UHTEpeCca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKON HayKH;

— IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6Ho-Hpagcmeennoe 6ocnumanue:
— TIOTOBHOCTb K AKTUBHOMY Y4YaCTUIO B O6CY)KJICHI/II/I 06HICCTBCHHO-3H3‘—II/IMI)IX 1 3TUYCCKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKH;
— OCO3HaHHE BaXXHOCTU MOPAIIbHO-3TUYECKUX MPUHIIUIIOB B I€ITEIIBHOCTU YUEHOTO.
Icmemuueckoe 6ochumanue:
— BOCHPHUATHE 3CTETHYECKHX KadyeCcTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo nosHanus:
— OCO3HaHHWE IIEHHOCTH (PU3MYeCKON HayKd KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI pa3BUTHS TEXHOJIOTHI, BaKHEHIIEH COCTaBJISIOLLIEH KYJbTYPHI;
— pa3BUTHE HAY4YHOH JIF0O03HATEIBHOCTH, HUHTEPECA K UCCIIE0BATENIbCKON AESITEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1AZONONYYUUA:
— OCO3HaHME IIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTU MPaBHJI OE30MaCHOTO MOBEJACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUYECKUM U

TCIIJIOBBIM O60py,HOBaHI/IeM B IOMAIlIHUX YCJIOBHUAX;



— chOpMHUPOBAHHOCThH HAaBBIKa pedICKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMMOKY M TaKOTO ke
IpaBa y JAPyroro 4eioBeKa.
Tpyooeoe eocnumanue:
— aKTHUBHOE y4acTHe B PEUICHUH MPAKTHUECKUX 3a]1a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpas)
TEXHOJIOTUYECKON U COLMATbHON HAIIPaBICHHOCTH, TPEOYIOLINX B TOM YHCIe U PU3NYECKUX 3HA
HUM;
— HWHTEpeC K MPAKTHISCKOMY U3YICHHIO TPOGECCHIA, CBSI3aHHBIX ¢ (DU3UKOIA.
JKonozuueckoe eocnumanue:
— OpHEHTalus Ha NpUMEHeHHe (PU3MYECKUX 3HAHWI JUIs peleHus 3anad B o0nacTu
OKpY’KaroIlel Cpeibl, TUIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH WX BO3MOXHBIX TIOCTIEACTBHMA JIJIs
OKpY>Karolllen Cpeibl;
— OCO3HaHHE TTI00aJTBLHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus.
Aoanmayusa o0yuarouie2oca K U3MEHAIOUWUMCA YCI08UAM COUYUATNLHOU U RPUPOOHOIL CPEObL:
— MOTpeOHOCTh BO B3aMMOACHCTBMM TPU BBINOJHEHUW HCCIEAOBAHUNA U IMPOEKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTUX;
— TIOBBINICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO e TSIILHOCTD;
— ToTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4Hcle (HOpPMYIHpPOBATh HIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SBICHUSIX;
— 0co3HaHue Ne(UINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JaCTH (DU3HKY;
— TUTAHHPOBAHKE CBOETO Pa3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYCCKUX 3HAHMIA,
— CTpEeMJICHHE aHATTU3UPOBATh U BBISBIATH B3aUMOCBSI3H MTPUPOIBI, 0OIIECTBA U PKOHOMHUKH, B
TOM YHUCJIE C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHMIA,
— OIIGCHKAa CBOWX JICWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOIIYIO CpEeay, BO3MOXKHBIX
I00ATBHBIX TTOCIIEICTBHA.
METANPEAMETHBIE PE3YJIbTATHI

YHuBepcanbHbIE I03HABATEIbHBIE ICUCTBUS

ba3oevie nozuueckue oeiicmeus:
— BBISBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKK 0OBEKTOB (SIBJICHHUI);
— YCTaHaBIWBATh CYIIECTBEHHBIH MPHU3HAK KIacCH(PHUKAIMU, OCHOBAHUS s OOOOILICHUS H
CpaBHEHHS,
—  BBIBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHs B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJTIOICHUSX, OTHOCATINXCS K (DU3UIESCKUM SIBIICHUSM;
— BBISBIATH NPUYMHHO-CIICJICTBEHHBIC CBS3H MPU U3YUYECHUHU (DU3MUECKUX SBICHHI U MPOIECCOB;
JIeNIaTh BBIBOJBI C UCTIOJIB30BAHUEM JCTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUH, BBIBUTATh

THUITOTE3bI O B3aUMOCBA3AX (1)I/I3I/ILICCKI/IX BCJIINYHUH,



—  CaMOCTOSITEIBHO BBIOMpATh CMOCOO pelmeHus yuyeOHoW (u3nueckoi 3amaum (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB PEIICHUs, BBIOOp HaWOoJiee MOAXOMAIIETO C YYETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamenvckue oeiicmeus:
— HCIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHHUS;
—  TPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBIM
(bu3HUeCKUl YIKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SIBIICHUS;
— OIIGHMBaThb Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HMH(OpPMAIMIO, TMOJYYEHHYIO B XOJE
UCCIIETOBAHUS WU SKCIIEPUMEHTA;
—  CaMOCTOATEIbHO (OPMYIHUPOBAaTH OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTam
MIPOBEIEHHOTO HAOJFOICHUS, OIIBITA, UCCIICIOBAHHSI,
— TMPOTHO3UPOBATH BO3MOKHOE JalIbHEHIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a TaKKe
BBIIBUTATh MPEINON0KEHUSI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Paboma c ungpopmaueii:
— TPHUMEHSTH PA3JIUYHBIC METOIbI, HHCTPYMEHTBI M 3aIIPOCHI IIPH MTOMCKE U 0TOOpe HHpOpMaIiu
WM JaHHBIX C YYETOM MpEJIOKEHHON yueOHOoH (u3ndeckoil 3a1auu;
— aHaNU3UPOBAaTh, CUCTEMATH3UPOBATH U UHTEPIPETUPOBATH WH(DOPMAIIUIO PA3IUIHBIX BUAOB U
(dbopM mpencTaBiIeHUS;
—  CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy TMpeAcTaBlieHUs UWHPOpMaLUU M
WJUTFOCTPUPOBATH pElIacMbIe 3a1a41 HECTIOKHBIMU CXEMaMH, JuarpaMMaMu, HTHOU TpaduKoi 1 ux
KOMOMHAIIHSIMH.
YHuBepcaibHble KOMMYHUKATUBHBIE JEHCTBUS
Obwenue:
— B Xo0/€ OOCYXJEeHHS y4eOHOro MaTepuaya, pe3yJbTaToB JIA0OPATOPHBIX PAOOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYKJaeMOW TeMbI M BbICKa3bIBaTh UJEH, HALIEJICHHBIE Ha pelle
HUE 337244 U MOJIep KaHue OJIaroKenaTeIbHOCTH OOIICHHUS,
— COIOCTABJIATh CBOM CYXACHHUS C CYXICHUSIMHU JPYTMX yYaCTHUKOB JHANIOTa, OOHAPYXHBATh
pa3inyre U CXOJICTBO MO3UIINN;
— BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
— NyOMUYHO TPEJCTABIATH PE3YAbTaThl BBIMOIHEHHOTO (DU3MUYECKOTO OIbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA).
Coemecmnasn oeamenvHocms (COmpyoOHU4ecmeo):
— TMOHHMMATH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U MHINBUAYATBHON paOOTHI IPU PEIICHUN

KOHKPETHOU (hPU3MUYECKOM MPOOIEMBIL;



— TPUHUMATh LEJIU COBMECTHOW JESATENIbHOCTH, OPTaHU30BbIBATh JIEUCTBUS MO €€ JTOCTHIKEHUIO:
pacmpenensTs poir, 00CyKIaTh MPOIECCHl U PEe3yabTaThl COBMECTHON pabOThI; 00001IaTh MHEHHS
HECKOJILKHX JIIOJICH;
— BBINIOJIHATH CBOIO YacTh PabOTHI, JOCTUTasi KAUECTBEHHOTO PE3YNIbTaTa MO CBOEMY HAIIPaBJICHUIO
U KOOPAMHUPYS CBOU JEUCTBUA C APYTUMU UJICHAMH KOMAaH/IbI;
— OLEHHMBATh KAuyeCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT HO KPUTEPUSM, CaAMOCTOSATEIBHO
c(OpMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.
YHuBepcanbHble peryIsaTUBHbBIE 1EHCTBUS
Camoopzanusayusa:
—  BBIABIATH NPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHUTYalHSX, TPEOYIOIIUX I PEIICHUS
(bu3nyeCKUX 3HAHMIA;
— OpHUEHTHPOBATHCS B PA3IUYHBIX MOJIXO0JaX MPHUHATHS PEIICHUN (MHIUBUIYaTbHOE, MPUHSATUE
pellleHus B TPYIIe, IPUHITHE PEIICHUN TPYIIOii);
— CaMOCTOATEIBHO COCTABIIATH AJITOPUTM pelleHUs (PU3NUECKOl 3ajauy UK TJIaHA UCCIICJOBAHMUS
C y4€TOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeJiaracMble
BApUAHTHI PELICHUN;
— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBaTHYIO OIIEHKY CUTYaIlMH | MPeJJIarath TiaH e€ N3MEHEHHS,
— OOBSCHATH PUYUHBI JTOCTHKCHUS (HEIOCTIIKEHUS) PE3YJIbTATOB JEATCIILHOCTH, AaBaTh OICHKY
npUOOPETEHHOMY OIIBITY;
— BHOCHTh KOPPEKTHUBBI B JESITENBHOCTh (B TOM 4YHCIIE B XOJl BBINOJHEHHS (HU3HUECKOTO
WCCIIC/IOBAaHUST WJIM TIPOCKTAa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHBINUXCS CHUTYAIlHH,
YCTAaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;
— OIICHMBATh COOTBETCTBUE Pe3yJbTaTa eI U YCIOBUSIM.
Imoyuonanvrvlii uHmMeNIEKmM:
— CTaBHUTH ceOS HAa MECTO JPYroro YeNOBeKa B XOJAE CIopa WM TUCKYCCHU HAa HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.
Ilpunamue ceéa u opyaux:
— TpU3HABaTh CBOE MPaBO HA OMIMOKY MpH pelieHuH (GU3MUECKUX 3a7ad WU B YTBEPKIACHHUSIX Ha
Hay4yHbIE TEMBI U TAKOE KE MPaBO JIPYroro.
NMPEJIMETHBIE PE3YJIBTATHI
[IpenMeTrHbie pe3ynbTaThl Ha 0A30BOM YpOBHE JOJKHBI OTpaxarh CPOPMHUPOBAHHOCTH Y
00yYaromuxcst yMEHU:
— HCIIOJIb30BaTh MOHATHA: (PU3NUYECKHE U XUMUYECKHUE SIBIICHUS; HAOI0IeHUE, IKCIIEPUMEHT, MOJIETb,

THUITIOTE3a, CIAWHHUIIbI (1)I/ISI/I‘IGCKI/IX BCJIIMYMH, aTOM, MOIJICKYJa, arp€raTHbl€ COCTOsSAHHA BCEIICCTBA



(TBEpmoe, KUAKOE, Ta3000pa3HOE); MEXaHWYECKOe JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSAMOJIMHEHHOE), TPaeKTOpHs, PaBHOACHCTBYIOIIAas cwuil, aedopmarus (ymnpyras, IUIACTHUYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

— pasnuyath sBieHus (qudys3us; TermIoBoe ABMKEHNE YacTUIl BEIIeCTBA; pABHOMEPHOE JIBI)KEHUE;
HEPaBHOMEPHOE JIB)KEHUE; MHEPIHS; B3aUMOJICHCTBUE TEJ; pABHOBECHE TBEPIBIX TeIl C 3aKPEIIEHHOM
OCBIO0 BpAIlICHUS; Teperada AAaBICHHUS TBEPABIMHU TelaMH, JKUAKOCTSIMH M Ta3aMH; aTMoc(epHoe
JIaBJIeHNE; MJIABaHUE TeJl; MPEBpAIEHUs] MEXaHMUECKOW HHEPTUU) 10 OIUCAHHUIO UX XapaKTEePHBIX
CBOICTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

— pacro3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SBJICHHUM B OKPYXKAIOUIEM MUPE, B TOM YHCIIE
¢u3nueckre IBICHHUS B IPUPOJIE: TPUMEPHI ABMKEHUS C PA3IMYHBIMHU CKOPOCTSIMH B )KUBOW M HEKUBOU
IPUPOJIE; NEHCTBHE CHIIBI TPEHHS B MPHPOJIC U TEXHHUKE; BIUSHUE aTMOC(EPHOTO JaBICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PHIO; phIYaru B Telle YeJIOBEKa; MPU ITOM MEPEeBOAUTH MPAKTHYECKYIO 3a1auy B
yueOHYI0, BBIICTISATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHUI;

— ONUCHIBATh U3YyYEHHBIE CBOMCTBA TeN M (DU3NUECKUE SBJICHHUS, UCTIONb3Ysl (PU3NUYECKUE BETUUHHBI
(Macca, 00BEM, IITOTHOCTH BEUIECTBA, BPEMS, TyTh, CKOPOCTh, CPEAHSS CKOPOCTb, CHJIa YIPYTOCTH, CHIIA
TSDKECTH, BEC Tella, CHJIa TPEHUs, JaBleHne (TBEPAOTO Tela, XKUAKOCTH, ra3a), BRITAIKABAIONIAs CHJIa,
MeXaHu4ecKkasi paboTa, MOUIHOCTb, MJIEYO CHUJIbI, MOMEHT CHJIbI, KOO (PHUIHUEHT MOIe3HOro NeicTBUs
MEXaHHU3MOB, KHHETUYeCKas ¥ MOTeHIUANbHAS D)HEPTHS); TP OMMCAHUU MIPABUIBHO TPAKTOBATh (PU3H-
YECKHIA CMBICIT HCTIOJIb3YEMBIX BEIMYHH, X 0003HAUYCHUS U €TUHUIBI PU3UUECKUX BEITMYNH, HAXOIUTh
(OpMYITBI, CBSA3BIBAIONINE JAHHYIO (PH3UIECKYIO BEIMYUHY C APYTUMH BEIIMYHMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

— XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SABJICHUS U MPOLIECCHI, UCIIOJIb3YS MPaBUIIa CIIOKEHUS
cun (BIOJL OMHOW TpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBUIIO PABHOBECHS
prIuara (6s0Ka), «30J0TOE NMPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH; IPU 3TOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTeMaTHYECKOE BhIPaKEHUE;

— 00BACHATH GU3NUECKUE SIBJICHUS, MIPOLECCH U CBOWCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
NPaKTUKOOPHUEHTUPOBAHHOTO ~ XapakKTepa: BBIIBISTh TPUYMHHO-CIICJICTBCHHBIC CBSI3H, CTPOHTH
00BbsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UICCKUX SIBJICHUM,
($U3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pemarb pacyéTHble 3aaud B 1—2 neHCTBHS, UCHIOIB3Ys 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE
¢dusnyeckue BEIMUMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3aJaud 3allKMChIBaTh KPaTKOE YCIOBHE, MOJI-
CTaBIATh (hPM3WYECKHE BEITMYMHBI B (OPMYIBI W TMPOBOAUTH PACUETHI, HAXOIUTHh CIPABOYHBIC
JaHHbIE,

HE0OXOIMMBIE JIJIsl pEIICHUS 3a/1a4, OLIEHUBATh PEaJTMCTUYHOCTD MOMYYSHHOH (pU3nuecKoi BEIMYHMHBL,
— pacro3HaBaTh NPOOJEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOLIM (U3HUECKUX METOJIOB; B

OTNMCAHUU UCCIIEIOBAHMSI BBIACISATH IPOBEPSEMOE MPEIOIOKEHHE (TUIIOTE3Y), pa3IudaTh U HHTEPIIpe



TUPOBaTh IOJYYEHHBbIH pe3yibTaT, HaXOAWUTh OIIMOKM B XOJ€ OIBITA, JIeJaTh BBIBOJABI IO €ro
pe3yabTaram;

— TPOBOJUTH OMBITHI MO HAOMIONCHHIO (PU3MUYECKUX SBICHUN WU (PU3HMUECKUX CBOWCTB TEN:
(GopMynupoBaTh MpoOBEpsieMble MPENOJI0KEHUs, COOUpaTh YCTAaHOBKY M3 IPEJI0KEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI,

— BBINIOJHATD NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChI Tela, 00bEMa, CHITBI U TEMIIEPaTypPhI
C UCTIOJIb30BaHUEM aHAJIOTOBBIX M HU(PPOBBIX MPHOOPOB; 3aMMCHIBATH MIOKA3aHUS TPHOOPOB € YIETOM
3a/TaHHOM a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH;

—  TPOBOJUTH MCCJIEIOBAHHWE 3aBHUCUMOCTH OJHOM (PU3MUECKOM BEJMYMHBI OT JPYrol c
UCTIOJIb30BAaHUEM TPSMBIX HM3MEPEHHH (3aBUCUMOCTH MYTH PAaBHOMEPHO IBMKYIIETOCs Tela OT
BpPEMEHU JIBM)KCHUS TEJa; CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00paboTKH MOBEPXHOCTEH
TeJ U HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOLIAAU CONPUKOCHOBEHHUS TEN; CHUJIbl YNIPYIOCTH OT I
JMHEHUS TPYXKHUHBI, BBITAJKUBAIOIIEH CUJIbI OT 00bEMa MOrpyXKEHHOM YacTH Tena M OT IUIOTHOCTU
AKHUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT TIIyOMHBI, Ha KOTOPYIO IOIPY>KEHO TeJO0; YCIOBUN
IUTaBaHUS TeJl, YCJIOBUN PaBHOBECHs pbluara W OJOKOB), y4acTBOBAaTh B IUIAHUPOBAHHH Y4EOHOTO
UCCIIEIOBaHMS, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHHS, CIEIys MPEUIOKEHHOMY IUIaHY,
(GUKCUpPOBaTh pe3yNabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJIE INPEIIOKEHHBIX
TaOIMI U TpadUKOB, AETaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHHUS;

— TPOBOJUTH KOCBEHHBIE W3MEPEHUs (PU3MUYECKMX BENUYMH (TUIOTHOCTH BEIIECTBA KUIKOCTH M
TBEPIIOTO TeJa; CHJIa TPEHUS CKOJBKEHHUS;, JaBlICHHE BO3/AyXa; BHITAIKHBAIOMIAS CHIIA, IEHCTBYIOIIAS
Ha NOTPY>KEHHOE B KHUAKOCTh TeN0; KO3()(HUIIUEHT M0JIE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB), CIIETYs
IPEeI0’KEHHON MHCTPYKIMH: TIPU BBIIOJHEHUU U3MEPEHUI cOOUpaTh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEITMYUHBI;

— coOmrofaTh npaBuia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1a00paToOpHBIM 000PYI0BaHHUEM;

— YKa3bIBaTh NPUHIMIIEI JIeHCTBUS NMPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOIIAIONTNECS COCYBI, 0apOMETp, phlyar, MOABUKHBIN U HETIOABMKHBIN OJIOK, Ha
-KJIOHHAS TUTOCKOCTB;

— XapaKTepU30BaTh MPUHIIMIIEI JEHCTBUS N3YUYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMICTB ¢ OMOpOi
Ha MX OmucaHus (B TOM 4YHMCJE: MOALIMITHUKH, YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKHH Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apeOMeTp), UCIIONB3Ys 3HAHUS O CBOMCTBAX (pU3MUECKUX
SBJICHUN U HEOOXOAUMBbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJIUTH MPUMEPBI/HAXOAUTh HHPOPMAIIHIO O TPUMEPAX MPAKTUIECKOTO UCTIOITH30BAHUS
(¢u3nUecKrux 3HaHUH B MOBCEIHEBHON )XU3HHU Il 00ecriedeHns: 6e30MacHOCTH IpHU 00palieHun

¢ npubopaMu U TEXHUUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3[J0POBbSI U COOJIOJCHUS HOPM

9KOJIOTUYECKOTO MTOBE/ICHUS B OKPYKAIOIIEH Cpeie;



— OCYHIECTBIJISITH OTOOP NCTOYHUKOB MH(POpManuu B ceTH VIHTEpHET B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUHM U MTyTEM CPAaBHEHMSI PA3JIMYHBIX UICTOUHUKOB
BBIICTISITH MHPOPMAITUIO, KOTOPASI SIBJISIETCS TPOTUBOPEUNBON UITU MOXKET OBITH HEJJOCTOBEPHOM;

— HCTIOJB30BaTh MPH BBIMOJHEHUN YUYEOHBIX 33JJaHU HAYYHO-TIOMYJISIPHYIO IUTEpaTypy (pu3ndeckoro
COJIEpXKaHUs, CIpPaBOYHBIE MaTepHaNbl, pecypchl ceTtu VHTepHeT, BiIaaeTh MNpuéMaMu KOH
CIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

— co037aBaTh COOCTBEHHBIC KpaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopmanuu (HU3NIECKOTO COJACP)KAHUSI, B TOM YHCJIE NMyOJIUYHO JeiaTh KpaTKHE COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM yUYEOHBIX HMCCICAOBAHUI; IIPH 3TOM I'PAaMOTHO HMCIOJb30BaTh U3YYCHHBIN
MOHSITHIHBIN anmapar Kypca (GU3uKH, COMPOBOXKAATH BEICTYIUICHHE MTPE3CHTAIINCIH;

— TIPH BBIOJIHCHUW YYCOHBIX MTPOSKTOB U UCCIICIOBAHUI PacCIpeIeiATh 00sI3aHHOCTH B TPYIIIIC B
COOTBETCTBHUH C IIOCTABICHHLIMU 3a1a4aMU, CJIEIUTD 3a BLIIOJIHEHUEM IUIaHa JeHCTBUI, aleKBaTHO
OLICHUBAaTh COOCTBEHHBIA BKJIaJ B JESATENbHOCTh TPYIIbI; BBICTPaHBaTh KOMMYHHKAaTHBHOE

BSaHMOHeﬁCTBHe, YUUTBIBASI MHCHHUC OKPYKAIOMIUX.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HanmeHnoBaHue pa3iesioB U KosnyectBo yacoB Jara Buasl gesiTe1bHOCTH Busapbl, popmbl DJ1eKTpOHHbIE
n/m | TeM NPOrpaMMBbI H3y4eHHs KOHTPOJIS (uudpossbie)
BCEro | KOHTPOJIbHbIE | MPaKTHYECKHE o6pasoBaTeabHbIe
padoThI padoThI pecypest
Pasnen 1. ®@u3uka u e€ poJib B MO3HAHMM OKPY:KAIOLIEro MHPa
1.1. | ®u3nka — Hayka o 1 0 0 BbisiBiieHre pasinunii Mex 1y GU3MUECKUMU ¥ XUMUYECKUMU TipeBpanierusamMu (MC — xumus); VYcTHBIH onpoc; http://school-
npupose PacmosHaBanue u KaccupuKanys GU3NISCKHUX SIBICHANH: MEXaHHIECKHX, TEIUIOBEIX, IeKTPHIECKHX, collection.edu.ru/
MAarHHUTHBIX H CBETOBBIX;
Habmonenue n onucanyie GU3MIECKUX SBICHHUIT;
1.2. | ®du3nyeckue BeJIMYMHBI 2 0 1 Omnpe/ieneHne HeHbl JENeHNUs KAl H3MEPHTEIBHOTO IIpHOopa; VcTHBIH ompoc; http://school-
HW3Mepenyie TMHENHHBIX Pa3MEPOB T U IIPOMEKYTKOB BPEMEHH C YUETOM MOrPEIHOCTEN; IIpakTnyeckas collection.edu.ru/
BbInosHeHNe TBOPYECKNX 3a1aHMH TT0 TIOUCKY CIIOCOO0B N3MEPEHMS HEKOTOPHIX (PU3NIECKHX pabota;
XapaKTePUCTHUK, HAIPUMEP Pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, IPOBOJIOKA), YIAJIEHHBIX OOBEKTOB,
OOJIBLINX PACCTOSIHUM, MAJIBIX IPOMEXYTKOB BpeMeHH. OOCYKICHHUE MpeuIaraeMbiX Crioco00B;
1.3 | EcrecTBeHHO- HAYYHBIii 1 1 0 BrIIBIDKEHNE THIIOTE3, 00BACHSIONINX MIPOCTHIE ABICHHS, HAIPEMEpP:— MOYEMY OCTAHABIMBACTCS KonrponbHast http://school-
MeTO/I MO3HAHMUST JIBIDKYILEECS 110 TOPHU30HTAIBHOM TOBEPXHOCTH TEN0;— MOYEMY B JKapKyIO OOy B CBETIION ofexkae | paboTa; collection.edu.ru/
TIpoXJIa{HeH, 4eM B TEMHOI;
Ipennoxenne croco60B MPOBEPKH THITOTES;
IIpoBeseHNE UCCIIEIOBAHUS IO MPOBEPKE KAKOI! IMO0 TMIIOTE3bl, HAPUMED: AaIbHOCTH MONETA MIAPHKa,
TyIIEHHOTO TOPH30HTAIIBHO, TeM OOIIbIIe, YeM OOIbIIe BEICOTA ITYCKa;
Ioctpoenue npocreiimmx Moaeseil Gpu3nuecKux sABJICHUI (B BUIE PUCYHKOB HIIM CXEM), HAIIPUMEP
TIaJIeHUe NpeJIMeTa; MPSAMOIMHEHHOE PacpOCTPaHEHHE CBETA,;
Hroro no pasueny 4
Paznen 2. IlepponavajbHbIe CBEIEHHsI 0 CTPOCHHH BelllecTBA
2.1. | CrpoeHnue BemecTBa 2 0 1 Hab6uroieHue 1 MHTEPIPETALHS OMBITOB, CBUIETENLCTBYIOIIMX 00 ATOMHO-MOJIEKYJIAPHOM CTPOCHUH [MucpMeHHBIH http://school-
BEIIECTBA: OIBIThI C PACTBOPECHUEM PA3JIMYHBIX BEIIECTB B BOJC, KOHTPOJIb; collection.edu.ru/
Omnpezenenue pa3MepoB MaJbIX Tell; ITpaxTnyeckas
paborta;
2.2. | iBu:kenne H B3auMojeicreue | 2 0 0 Hab6monenve 1 00bscHeHe GPOYHOBCKOTO IBUKEHUS U sBIeHUS UDdy3um; VCTHBIA ompoc; http://school-
YaCTHIL BeleCcTBA ITpoBeneHne 1 0OBICHEHHE ONBITOB IO HAGIOACHHIO TEIIOBOTO PACIIMPEHHS 308, collection.edu.ru/
IpoBesieHne N 06BACHEHHE ONBITOB 1O OOHAPYKEHHIO CHJI MOJIEKYJIAPHOTO IIPHTSKECHHUS 1
OTTaJKUBAHNS;
2.3. | ArperaTHbie COCTOSIHHS 2 1 0 Omnucanue (C UCTIOJIb30BAHUEM IIPOCTBIX MOJENET) OCHOBHBIX Pa3inyMil B CTPOCHUH I'a30B, XUIKOCTEH | YCTHBIH ompoc; http://school-
BellecTBa 1 TBEP/BIX TeT; KonTponbHas collection.edu.ru/
OOBsCHEHHE MAJIOH CKMMAEMOCTH KHAKOCTEH 1 TBEP/BIX TEl, OOJIBIIOH CKUMAEMOCTH I'a30B; pabora;
OObsCHEHNE COXpaHEHHUsI (OPMBI TBEPIBIX TEN M TEKYUECTH KUAKOCTH;
IpoBeneHue ONMBITOB, JOKA3BIBAIONINX, YTO B TBEPAOM COCTOSHUH BOIBI YACTUIIBI HAXOAATCS B CPEIHEM
JIaJIbIIE APYT OT APpyra (INIOTHOCTh MEHBIIE), YEM B KUIKOM;
VcTaHOBICHHE B3aMMOCBSI3H MEK/Iy 0COOCHHOCTSMH arperaTHbIX COCTOSHHUI BOBI U CYIIIECTBOBAHHEM
BOJHBIX opranuzmMoB (MC — ouomnorus, reorpadus);
Uroro no pazaeny 6

Pazznen 3. IBuskeHne U B3auMojeiicTBHE TeJ




3.1. | Mexannueckoe JBH:KeHHE 3 0 HccrnenoBanne paBHOMEPHOTO ABIKCHHS U ONPEJIEICHHE ero IPU3HAKOB; VYerHslii onpoc; http://school-
HabroieHie HepaBHOMEPHOTO JABIKCHHUS 1 OIPE/ICICHHIE €ro OTIHYHI OT PAaBHOMEPHOTO ABIKCHUS; | [TucbMeHHbIN collection.edu.ru/
Perenue 3a1a4 Ha ONpe/ieNICHHE Ty TH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO JIBIDKCHHUST; KOHTPOJIb;
AHanu3 rpauKoB 3aBHCUMOCTH ITYTH U CKOPOCTH OT BPEMEHH; CamooLeHKa ¢
HCIIONBb30BaHHEM
«OneHo4Horo
JUCTaY;
3.2. | UHepuus, macca, IIIOTHOCTL | 7 0 OObsiCHEHHE W IPOrHO3MPOBAHKE SBICHHH, 00YCIIOBICHHBIX HHEPLUEH, HAIPUMED: YTO HPOUCXOJUT VCTHBIR O1poc; http://school-
[PU TOPMOKEHHH MIIH PE3KOM MaHEBPE aBTOMOOMIISL, IOYEMY HEBO3MOKHO MIHOBEHHO IIPEKPATHTh IucpMeHHBIH collection.edu.ru/
JIBIDKCHHE Ha BEJIOCHIIE/IC WIIM CAMOKATe U T. 1.; KOHTPOJIb;
TIpoBe/ieHNE U aHAIN3 OIBITOB, IEMOHCTPHPYIOLIMX H3MEHEHHE CKOPOCTH JIBIDKCHHUSI Tena B IpakTnyeckas
pe3yibTare IeHCTBHS Ha HEro JApyrux Tel; pabora;
Perenue 3a1a4 Ha OIPEIENICHIE MACcChl TeNa, ero 00bEMa 1 INIOTHOCTH;
IIpoBesicHUE U aHANU3 OIBITOB, IGMOHCTPUPYIOLINX 3aBUCHMOCTb H3MEHEHHS CKOPOCTH TEJIa OT €ro
MacChl IpU B3auMo/ieiicTBur Tell. VI3MepeHre Macchl Teja pa3InuHbIMU CLIOCO0aMH;
OmnpeieneHue MIOTHOCTH TeJIa B Pe3y/IbTaTe H3MEPEHHs ero Macchl 1 00bEMa,;
3.3. | Cuaa. Buasi cui 14 1 W3yueHne B3aUMOACHCTBHS KaK IIPHYMHBI H3MEHEHHUs CKOPOCTH TeJla MK ero aAehopMariy; VCTHBIR O1poc; http://school-
W3yueHue cuibl ynpyroctu. MccneoBanue 3aBUCHMOCTH CHIIbI YIPYTOCTH OT YUIMHEHHUS pe3nHoBoro | ITucbMeHHbIH collection.edu.ru/
IIHYpa WK TPYKHUHBI(C TOCTPOCHHEM rpaduKa); KOHTpOJIb;
AHanu3 NpakTHYECKUX CUTYaLi, B KOTOPBIX NPOSBISETCS JEHCTBUE CUIIBI YIIPYTOCTH (YIIPYroCTh KoutposnbpHas
Ms4ya, KPOCCOBOK, BETOK JIepeBa U Jp.); pabora;
AHanm3 NpakTHYECKUX CUTYALHi, B KOTOPBIX MPOSIBISETCS IEHCTBHE CHIIBI YIIPYTOCTH (YIIPYroCTh TpakTryeckas
Ms4a, KPOCCOBOK, BETOK JIepeBa U JIp.); pabora;
AHanu3 CUTyaluii, CBS3aHHBIX C SBICHHEM TArotTeHus. OObsiCHEHIE OpOUTaIBHOTO BIKeHNM [1aHeT ¢ | CaMOoOLeHKa ¢
HCTIONB30BAHUEM SIBJICHUS TATOTeHH U 3aKoHa uHepiun (MC — actpoHOMHS).; HCIIOJB30BaHUEM
HM3Mepenne Beca Tena ¢ HOMOLIBIO JuHaMoMeTpa. OG0CHOBaHHE 3TOT0 CII0C00a H3MEPEHHS; «OLEeHOYHOTO
AHanu3 1 MOZEIUPOBAHHE SABJICHUS HEBECOMOCTH; JHCTaY;
DKCIIepPHMEHTAIBHOE TTOJIYYEHHE TIPABHIIa CIIOKEHHS CHJI, HAIIPABJICHHBIX BIOJIb OJHOM TIPSIMOI.
Omnpe/ieneHune BENHIHHBI PABHOACHCTBYOIIEH CHIT;
W3ydeHne CHITbl TPEHHS CKOJIBKCHHUS U CHIIBI TPCHHS TTOKOS;
HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHHS OT Beca Teja M CBOMCTB TPYIIMXCS HOBEPXHOCTEIH;
Perenue 3a1a4 ¢ UCTOIB30BaHHEM (GOPMYIT JUIsl pacuéTa CUIIbI TSKECTH, CHIIBI YIIPYTOCTH, CHIIBI
TpEHHS;
Uroro no pazaeny 24

Pasnen 4. laBneHue TBEPABIX TeJl, ;KUAKOCTElH M ra3oB

4.1.

JlaBaenne. [lepenaua
JaBJIeHUs] TBEPABIMH
TeJIAMH, ;KMIKOCTAMH H
razamu

3

0

AHamms3 ¥ 00BSICHEHHE OIBITOB M MPAKTHYECKUX CUTYaIHif, B KOTOPBIX MPOSIBIISIETCS CUJIA TaBICHNS,;
OG6ocHOBaHKE CIIOCOOOB YMEHBIICHNS U YBEINYCHNUS JABICHHUS;

V3y4eHue 3aBUCHMOCTH JaBJICHHS ra3a OT 00bEMa 1 TeMIepaTyphbl;

H3y4enne ocoOEHHOCTEH Iepeaun AaBiIeHHs TBEPIBIMH TEIaMU, KUIKOCTAMH U Ta3aMH.
OO00CHOBaHNE Pe3yJIbTaTOB ONBITOB OCOOCHHOCTSIMH CTPOCHHS BEILECTBA B TBEPIOM, KUIKOMHU
ra3000pa3HOM COCTOSHUSX;

OKCrepuMeHTalIbHOE J0KA3aTeIbCTBO 3aKoHa [lackans;

Pemenne 3amau Ha pacu€T qaBiaeHus TBEPAOTO TeENa;

VYeTHbIi onpoc;
ITucrmenHbIi
KOHTPOIIb;

http://school-
collection.edu.ru/




4.2. | JaBieHue ;KAIKOCTH 3 HccnenoBanne 3aBUCHMOCTH TABJICHHS KUIKOCTH OT TIIyOHHBI MOTPY)KEHUSI M INIOTHOCTH JKHAKOCTH; VYerHslii onpoc; http://school-
Ha6mronenne 1 00bsSCHEHIE IMIPOCTATHYECKOTO Tapai0Kca Ha OCHOBE 3aKkoHa [lackais; ITicbMeHHBIIR collection.edu.ru/
H3yuenue coolIuarommxcs cocy10B; KOHTPOJIb;
Peenue 3a1a4 Ha pacuéT JaBICHUS JKUJIKOCTH; CamooLeHKa ¢
OObsiCHEHHE MPHUHIAIA ICHCTBHS THAPABIMYECKOrO [pecca; HCIIONBb30BaHHEM
AHanu3 u 00bsACHEHHE PAKTUYIECKUX CUTYAL|H, IeMOHCTPUPY IOLIUX MPOSBICHHE JaBICHHS KUAKOCTH | «OLEHOYHOro
1 3aKoHa [lackais, HamprMep MPOLECCOB B OpraHu3Me IpH rirybokoBoaHoM HbipsiHnn (MC— JUCTaY;
6uomnorus);
4.3. | AtmocdepHoe 1aBiieHne 5 DKcrnepuMeHTalbHOe 00HapyKeHHe aTMOC(EPHOTO JIaBIICHHS; VCTHBIR O1poc; http://school-
AHanu3 1 00bSCHEHHE OIBITOB U MPAKTUYECKUX CUTYALUH, CBA3AHHBIX C JEHCTBHEM aTMOC(EpPHOro [ucsMeHHBI collection.edu.ru/
JTaBIICHHS; KOHTPOJIb;
OOBsICHEHHE CYLIECTBOBAHUs aTMOC(HEPhI Ha 3eMile X HEKOTOPBIX IUIAHETaX WK e€ OTCYTCTBHS Ha IpakTryeckas
npyrux miaHerax u Jlyne (MC — reorpadus, actpoHoMust); pabora;
OObsCHEHHE H3MEHEHHS INIOTHOCTH aTMOC(EPBI C BEICOTOM M 3aBUCHMOCTH arMocdepHoro nasieHust | CaMoOOLeHKa ¢
OT BBICOTHI; UCIIONb30BAaHHEM
Perenue 3aa4 Ha pacyéT aTMOCHEPHOTO JaBICHNS; «OreHOYHOTO
HW3yyenue ycTpoiicTBa 6apoMeTpa aHepOUa; JIUCTaY;
4.4. | NeiicTBue KuAKOCTH M Taza | 7 OKcIepHMeHTAIIbHOE 00HAPYKEHHE JeHCTBUS XKHIKOCTH M Ta3a Ha MOrpyKEHHOE B HHEX TEJIO; VerHsli onpoc; http://school-
Ha NOTpy:KEHHOE B HUX TeJI0 OmnpeneneHue BITAIKUBAIOEH CUIIBL, I€HCTBYIONIEH Ha TeJ0, MOTPYKEHHOE B SKHAKOCTD; IucpMenHsIi collection.edu.ru/
IIpoBeseHnE U 06CYKICHHE OIBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTD BBITAIKUBAIOIICH CHIIBI, KOHTpOJIb;
JieficTByFOIIEl Ha TEO B XKUAKOCTH, OT 00bEMA TTOTPYKEHHON B XKHUAKOCT YaCTH Tela U OT IIIOTHOCTH | KoHTpoubHast
JKUIKOCTH; pabora;
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHON B XKHAKOCTb YaCTHU Tella; TpakTryeckas
Perenue 3a1a4 Ha IPUMEHEHHE 3aKOHa ApXHUMe/Ia U YCIIOBHS IIaBaHuUs T, pabora;
CamoolieHKa ¢
UCIIONb30BAaHHEM
«O1eH0YHOro
JIHCTaY;
Hroro no pazneny 18

Pasnen 5. Pa6oTa u MOUIHOCTD. DHEPrus

5.1. | PaGoTta u MoIHOCTH 2 DKCIIepHMEHTaIBHOE ONpe/IelIeHHe MEXaHNIECKOH PabOTHI CHIIBI TSDKECTH IPU TTAJICHUH Tea M CHIbl | Y CTHBII ompoc; http://school-
TPEHUs! IPY PABHOMEPHOM HEPEMEILIEHHUH TeJla 10 TOPU3OHTANIBHOM OBEPXHOCTH; ITuceMenHBIi collection.edu.ru/
Pacuér MolHOCTH, pa3BUBAaEMOIl IPH MOABEME IO JIECTHHUIIE; KOHTPOJIb;
Pemmenye 3a1a4 Ha pacuéT MeXaHUYECKON PaOOTHI U MOIITHOCTH; CamoorieHKa ¢
UCIIONBb30BaHNEM
«OrneHo4HOrO
JUCTaY;
5.2. | IIpocTbie MeXaHH3MBI 9 OrmnpeeneHne BEIMTPHINIA B CHJIE IPOCTBIX MEXaHU3MOB Ha IPUMEpE pblyara, OABIIKHOTO U VYeTHsli onpoc; http://school-

HEIO/BMKHOTO 0JIOKOB, HAKJIOHHOH TIIOCKOCTH;

HccnenoBanue ycIoBUs pABHOBECHS PhIUara;

OOGHapyKeHHe CBOICTB IIPOCTHIX MEXaHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX U IPHCIIOCOOICHHSAX,
HCTIONB3YEMBIX B OBITYH TEXHHKE, a TAK)KE B KUBBIX oprann3max (MC — Guonorus);
DKCIeprUMeHTaIbHOE JI0Ka3aTeNIbCTBO PABEHCTBA PAabOT P MPUMEHEHHH MPOCTBIX MEXaHU3MOB;
Onpenenenue KI1/l Hak10HHOI MIockocTy;

Pemrenue 3ana4 Ha MpUMEHEHNE MTPpaBUiia paBHOBECHs pblyara u Ha pacuét KI1/1;

IucemenHsIit
KOHTPOJIb;
IIpakTHyeckas
pabora;

collection.edu.ru/




5.3. | Mexannueckasi JHeprusi 5 0 DOKCIepHMEHTAIBHOE ONIPeIe/ICHNE H3MCHEHNS KHHETHIECKOH 1 IOTeHIUAIBHON SHEPIuH Tea Ipu VYeTHblit onpoc; http://school-
€ro CKaThIBAaHMH 10 HAKJIIOHHOH MIOCKOCTH; TTuceMeHHbIH collection.edu.ru/
DopMyMpoBaHHE Ha OCHOBE MCCIIE/JOBAHUS 3aKOHA COXPAHEHHS MEXaHUUECKOH SHEPTHHU; KOHTPOJIb;
O6cyxaeHre MPAHKL IPUMEHUMOCTH 3aKOHA COXPAHEHHS SHEPrHK; KonTposnbHas
Perenue 3a1a4 ¢ HCIOIB30BAaHMEM 3aKOHA COXPAHEHHS SHEPTHH; pabora;
CamooneHKa ¢
HCIIONBb30BaHHEM
«OneHo4Horo
JHCTaY;
Hroro no paszeny: 16
Pe3sepBHoe Bpemst 0
OBLIEE KOJIMYECTBO YACOB 68 14

I10 [TPOI'PAMME




IHOYPOYHOE IIJNTAHUPOBAHHUE

Ne | Tema ypoka KoumnuectBo yacos Jlara Buapl,
n/n H3y4YeHHs | popMBbI
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIA
padoThI padoThI
1. | ®usuka - HayKa 0 MPUPOJIE 1 0 0 Luepens | yorpgpi
OI1poC;

2. |H3mepenue pusmuecKux 1 0 0 Luenens | yiycpmenmmrit
BennuuH. [lorpemHoctu KOHTPOJIb;
HU3MEpPEHHUIA.

3. |Jla6opatopnas pabora Nel 1 0 1 2 HEACNA | [TpakTiueckas
"OnpeneneHue LHeHbl JeIeHUS pabora;
HM3MEPHUTEIIBHOTO Mpruodopa"

4. |Ponb pusuku B popmupoBanuu | 1 1 0 2 Hefens KontponbHas
HAy4YHOU KapTUHBI MUpa pabora;

5. | CtpoeHue BeliecTBa. 1 0 0 3 Heness YcrHbli
Monexyiibl OIIpOC;

[TucbmeHHbIM
KOHTPOJIb;

6. |Jla6opaTopras paboTa Ne 2 1 0 1 3HeAeM | [Thakryueckasn
«3mepeHne pa3mMepoB MaJTbIX pabora;

TE»

7. | BpoyHOBCKOE IBIKEHHE. 1 0 0 4 HEACIA |y oyt
Anddysus OTIpOC;

[TucemMeHHbIM
KOHTPOJIb;

8. | BzamMojeicTBHE YaCTHI] 1 0 0 A HEMCNA | yoryin

BelIeCTBa OTIpoc;
[InceMenHbIN
KOHTPOJIb;

9. |Ilpaktmueckas pabora Nel 1 0 1 S HeACMT | [Tnairyyeckas
«Mopenu CTpOeHUsl Tra3oB, pabora;
YKUAJIKOCTEN U TBEPIBIX TEI»

10. | KonrpossHas pabota Ne 1 1 1 0 5 Hepess Kountponbnas
«[lepBoHauanbHBIE CBEACHUS O pabora;
CTPOCHHH BEILIECTBAY

11. | MexaHu4YeCcKO€e TBUKECHHE. 1 0 0 6 HeACNA | eyt
PaBHOMEpHOE U OIIpOC;
HEPaBHOMEPHOE JIBIKEHUE [TuceMenHbIN

KOHTPOJIb;




6 Hellessd

12. | Cxopoctb. Equnuiiel ckopocTu YcTHbIiH
OTIpocC;
ITuceMeHHEbIi
KOHTPOJIb;

13. | Pacuer nyTu u BpeMeHU 7HEACNA |y orppif
JBUKEHUS OTpocC;

IIuceMeHHBIH
KOHTPOJIb;

14. | Unepuus. Bzaumoneiicteue R

Tel OTpoc;
ITuceMeHHEbIi
KOHTPOJIb;

15. | Macca. EaquHu1b Maccsl. 8 Heden YcrHbIH
N3mepenune maccel Teaa Ha Ompoc;

Becax IInceMeHHBIN
KOHTPOJIb;

16. | JTabopatopuas padota Ne3 8 nenens [IpakTnueckas
«M3Mepenune Macchl Tena Ha pabora;
PBIYAKHBIX BECAX)

17. | IImoTHOCTH BelecTBa O Heden VcTHBIT

Ompoc;
IIuceMeHHBIH
KOHTPOJIb;

18. | Pacuer Maccel 1 0ObeMa Tenna 9 HeAess YcrHbli

10 €r0 IJIOTHOCTHA OTIpOC;
IIuceMeHHbBINH
KOHTPOJIb;

19. | JIabopatopuas paborta Ned 10 nepens [IpakTrnueckas
«M3mepenne oObema Tenay pabora;

20. | JTaboparopuast pabota Ne5 10 nepens [MpakTuueckas
«OrnpeneneHue MIOTHOCTH pabora;
TBEPJIOTO TeIa

21. | Cuna. 11 nenens VcTHBIIT

Ompoc;
IIuceMeHHBIH
KOHTPOJIb;

22. | SIBneuune tarorenus. Cumna 11 nepens VY cTHERIN

TSOKECTH. OTIpocC;
IInceMeHHEbIit

KOHTPOJIb;




12 Hepensa

23. | Cuna ynpyroctu. 3akoH ['yka. YcrHbIi
OTIpoC;
[TucbmMeHHbIi
KOHTPOJIb;

24. | Bec Temna. 12 nenens | oy
OIIpoC;
[TuceMenHbIN
KOHTPOJIb;

25. | Equnuibl cuiibl. CBSI3b MEKIY 13 nenens Y cTHBI
CWJION M Maccoi Tena. onpoc;

[TucemeHHbIi
KOHTPOJIb;

26. | [Ipaktuueckas padora N2 13 nepenn [TpakTuyeckas
«Cuna TSHKeCTH Ha IPYTUX pabora;
MJIaHEeTax»

27. | AlunamomeTtp L4 nenens | oy

OTIpoC;
[TuceMenHbII
KOHTPOJIb;

28. | JJaboparopHas pabota Ne6 14 nepens [TpakTuueckas
«['panynpoBanue NpyKuHbI U pabora;
U3MEpEeHUe CUI
JMHAMOMETPOM»

29. | CioxkeHue IBYX CHII, 15 nepens YcrHbli
HaMpaBJIEHHBIX MO OJTHOM OITpPOC;
npsiMoi. PaBHOEHCTBYIOIIAS [IncemenHbIi
CHIL KOHTPOJIb;

30. | Cuna Tpenus. TpeHue moxos. 15uenens | yeryyi

0I1poC;
[TuceMenHbIN
KOHTPOJTb;

31. | JJaboparopHast pabota Ne7 16 Hepens [TpakTryeckas
«BpIsICHEHNE 3aBUCHMOCTH pabora;

CHUTBI TPEHUS CKOJIBKEHHS OT
TUTOIIAIM COTIPUKOCHOBEHUS
TeJ U MPYKUMAIOIIEH CHITBD

32. | Tlpaktuueckas padorta Ne3 16 nenens [IpakTrnueckas
«Tpenue B mpupoje u pabora;

TEXHUKE.»




17 Hepens

33. | O6oOmaronMii YpoK Ha TEMY Y CTHBIH
«B3anmopencTBIE TEM OIpoc;
[TuceMeHHbII
KOHTPOJIb;
34. |KourponbHas pabota Ne2 Ha 17 nenens KontponbHas
TeMy «B3aumonencreue Tem» pabora;
35. | laBnenue. EnuHUIBI JaBiacHUS. 18 nepenst | yrerpp it
OTIpoC;
[TuceMenHbII
KOHTPOJIb;
36. | CtocoObl yMEHBIIICHHUS U 18 nenena | yergpi
YBEITUYCHUS JaBICHUSI. OTpoc;
[TucbmMeHHbIM
KOHTPOJIb;
37. | Ilepenaya naBieHus 19 nenens YcTHEIN
XKUJIKOCTSMU U ra3aMu. 3aKOH OTpocC;
[Tackans. [TuceMeHHbII
KOHTPOJIb;
38. | /laBiieHHE B )KUJKOCTH U Ta3e. 19 nenens | yergpri
Ompoc;
[TucemeHHbBIM
KOHTpO!JIb;
39. | Pacuer naBiieHUs )KUAKOCTH HA 20 Hepens YcTHEIN
JTHO M CTEHKH COCY/Ia. OTIpoC;
[TucemenHbII
KOHTPOJIb;
40. | Coobmaroiuecs CoCy/Ibl. 2O Henens | vyt
OTIpoC;
[TucbmenHbII
KOHTPOJIb;
41. | Bec Bo3ayxa. ATmMocdepHOe 21 nenens | yerymi
JTaBJICHUE. OTIpoC;
[TucbmeHHbBIM
KOHTpOJIb;
42. | Tlouemy cyiiecTByeT R
BO3JIyIIHAs 000I0YKa 3eMITH. Ompoc;
U3mepenne aTMochepHOTo [IncpmeHHBIi
napiienus. OnsIT Toppuueniy. KOHTPOJIb;




22 Hegenst

43. | bapomeTtp-anepou. YcrHbIi
ATMoOcdepHOe 1aBiIeHNe Ha OTIpoC;
pPa3JIMYHBIX BHICOTAX. [TuceMeHHbII

KOHTPOJIb;

44. | MaHOMETpBI. 22 HeNeNA | o rypit

OTpocC;
[TucbmMeHHbBIM
KOHTPOJIb;

45. |Tlpaktuyeckas pabora Ne4d 23 nepens [TpakTudeckas
«ITopuiHEeBOM KUIKOCTHBIN pabora;
Hacoc. ['mapaBnnueckuit
pecc.»

46. | [leiicTBHE )KUIKOCTH M ra3a Ha 23 Hepens YcrHbIH
MOTPY>KEHHOE B HUX TEJIO. Ompoc;

[InceMenHbIn
KOHTPOJIb;

47. | JTaboparopHas padoTta Ne® 24 nepens [IpakTuueckas
«Onpenenenue pabora;
BBITATKABAIOIIEH CUJIIBI,

JIEWCTBYIOLIEH HA MOTPYKEHHOE
B KUJKOCTb TEJIO».
48. | ApxumenoBa cuia. 24 Henent |y oy
ompoc;
[TnceMenHbIN
KOHTpO!JIb;

49. | ITnaBanue Ten. [TnaBanue 25 nepens YcrHbI

cynoB. BoznyxomiaBanue. OIIpoc;
[TuceMeHHbII
KOHTPOJIb;

50. | JTaboparopuast pabota Ne9 25 Hepens [TpakTuyeckas
«BblIsicHEHUE yca0BU pabora;
IIJIaBaHUS TeJa B KUIKOCTH»

51. | O6o0atoHil ypOK HAa TEMY 2O HEMENA |y
«/laBreHue B TBepbIX TeNax, OTIpoC;
JKUIKOCTSX M ra3ax» [TnceMeHHbI

KOHTPO!JIb;

52. | KourponbHas pabora Ne3 Ha 26 Hepens KoHntponbHas

TeMy «JlaBiieHne B TBEPBIX pabora;

TE1axX, KUIKOCTAX U razax»




27 Hepenst

53. | Mexanuyeckas padora. Vel
Enunuter paGoTsl. Ompoc;
[TucbmMeHHbIi
KOHTPOJIb;
54. | MomuocTs. Equaunsl 27 Hepens YceTHbIH
MOIIHOCTH. OIIpoC;
[TucbmMeHHbBIM
KOHTPOJIb;
55. | [IpocTeie MexaHu3MBbI. Poryar. 2B AN | vy
OIIpoC;
[TucemeHHbIi
KOHTPOJIb;
56. | PaBHOBecHe cHJI Ha phIyare. 28 HeneM |y oy
MOMEHT CHUIIBL. OIIpOC;
[InceMenHbIn
KOHTPOJIb;
57. | JJaboparopHast pabota NelQ 29 Hepens [IpakTuueckas
«BpIsicHeHNE YCIIOBUS pabora;
PaBHOBECHSI phIUara
58. | Ppiuaru B TeXHHKE, OBITY U 39 HeneM | yorypit
MPUPO/IE. OIIpoC;
[TnceMenHbIN
KOHTPOJIb;
59. | [IpumeHeHHe TpaBHIa 30 HeAenA | yorypit
paBHOBECHS phIuara K OJIOKY. OTIpoC;
[TucemenHbII
KOHTPOJIb;
60. | PaBeHCTBO paboT mpu 30 HEACHA | vyt
HCIOJIb30BAHUU IIPOCTHIX 0I1poC;
MEXaHU3MOB. «30J10TO€ [TuceMenHbIN
TIPABIIIO MEXAHUKH KOHTPOJIb;
61. | LlenTp TsKECTH TENa 3LHenens | yerppit
OTIpoC;
[TucbmeHHbBIM
KOHTPOJIb;
62. | YcnoBust paBHOBeCHS Tell 3Luenenst | yerypit
OIIpoC;
[IncemMeHHBIiM

KOHTPOJIb;




32 Hepmed

63. | KoaddummenT nmonesznoro 1 0 YcTHbIi
JNEUCTBUS MEXaHU3Ma. OITpOC;
IInceMeHHBIN
KOHTPOJIb;
64. | JTaGoparopras pa6ora Nel 1 1 1 32 HepeA | rioakryueckas
«Onpenenenue KIITJ mpu pabora;
moAgbeMe TeJla 110 HaKJIOHHOH
IJIOCKOCTHY
65. | Dueprus. [ToTeHnmanbpHas u 1 0 33 HeACTA | vyt
KHHETHYCCKask SHEPIHS. o1poc;
IInceMeHHBIN
KOHTPOJIb;
66. | [IpeBpareHue 0THOTO BHIA 1 0 33 HEACTA | vyt
MEXaHHYECKOH SHEPIHH B OTIpoc;
JIPYTOM. IInceMeHHbIM
KOHTPOJIb;
67. | O6oOIIAOIHIA YPOK 110 TEME 1 0 34 Henens | yorypns
"Paborta u MomrHOCTh. DHEpTUS" ompoc;
IInceMeHHBIN
KOHTPOJIb;
68. | KonTpomsHas padota Ne4 Ha 1 0 34 nenens KoHTponmbHast
Temy «PaboTa 1 MOIHOCTB. pabora;
DOHeprus»
OBIIEE KOJIMYECTBO YACOB |68 15

[10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
®dwusuka, 7 kiacc/[epeimkua A.B., OO0 «/IPODA»; AO «13natensctBo [IpocBerienney;

METOIAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Pabouas nporpamma. @usuka. 7 — 9knaccel: yueOHO-MeToquueckoro mocoous/ coct. Tuxonosa E.H. —
2-¢
u3., crepeorun. —M.: JIpoa,2013.

[IporpamMmbl ocHOBHOTO 00111ero oOpazoBanus. Pusuka. 7 — 9 kiaccel (aBTopsl:A.B.Ileppiukun, H.B.
®unonosuy, E.M. I'yTHuUK).

[Tepeimkun A.B. @usnka. 7 kinacc. YueOHUK yist 001eoopazoBatesbHbIX yapexaeauii. OO0 "JIpoda"
Jlykammk B.M. C6opHuK BonpocoB U 3aja4 1o ¢usuke. 7-9 ki. — M.: Ilpocsemenne, 2010. —192c.

Kupuxk JI.A. ®uzuka — 7. Pa3HoypoBHEBbIE CAMOCTOSTEIbHbBIE U KOHTPOJIBHBIE pa0OTHI. —5-¢ U3/1aHue,-
M.MJIEKCA, 2013.

Actaxosa T.B. ®usuka. 7 knacc. JlaboparopHbie paboTsl. KonTposbHble 3a1anus. — CapaToBs: Jluneii,
2014.

«KonTponsHo-u3mMepurensubie Matepuansl. dusuka. 7 kiaace/Coct. H.U. 3opun. — 2-e u3a.,nepepad.

M.:BAKO, 2013.

Mapon A.E. ®usuka. 7 kmacc: yuedHO-MeTonuueckoe nmocooue/ A.E. Mapon.- M.: JIpoda, 2011.-
123c.:

HNHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoteka — Bcé no npeamety «Pusnkay. — Pexxum nocryna: http://www.proshkolu.ru
Bugeoomnsitel Ha ypokax. — Pexxum pocrtyna: http://fizika-class.narod.ru

Enunas xomtekius mudpoBbix 00pa3oBaTe/IbHBIX pecypcoB. — Peskum mocrtyma: http://school-
collection.edu.ru

HuTepecHble MaTepuanbl K ypokam (U3MKU MO TeMaM; TECThl IO TeMaM; HarJIaJIHble MocoOus K
ypoKaM. —

Pexxum nmocryna: http://class-fizika.narod.ru



Ludpossie oOpa3zoBarenbHble pecypebl. — Pexxum moctyna: http://www.openclass.ru

DJIeKTpOHHbIE yueOHUKH 110 pusuke. — Pexxum mpocryma: http://www.fizika.ru

MATEPHAJIBHO-TEXHUYECKOE OBECHEUEHUE OBPA3OBATEJILHOTO
MPOLIECCA

YYEBHOE OBOPYJAOBAHHUE

Homenknarypa yueOHOro oOopyaoBaHus 1O (uU3uKe ompenensercs craHgapraMud (U3UYEcKOro
o0Opa3oBaHHUsl, MUHUMYMOM COJICp)KaHHS y4eOHOro Marepuayia, 0a3WCHOM MpOrpaMMoil oO0IIero
o0OpazoBaHus.

I[J'IH IIOCTAaHOBKH ,Z[eMOHCTpaI_II/Iﬁ A0CTAaTOYHO OJHOTI'O 3K3CMILIIApA O60py,Z[OBaHI/I$I, JJIA Q)pOHTaHBHLIX
na6opaTopHHx pa60T HEC MCHCC OAHOI'O KOMIIJICKTa O60pyI[OBaHI/I$I Ha ABOUX yUaAlIUXCA.

Hepequb ACMOHCTPAIIUOHHOI'O 060py,I[OBaHI/I}II

[lap ¢ KOIbIIOM, MOJENIN KPUCTAIUIMYECKUX PEIETOK, HAOOP TeJexeK, MpuOop Ui IEMOHCTPALUH
PaBHOMEPHOTO MPSMOJUHEHHOT0 JBUKEHMSI, AEMOHCTPALMOHHBIA MpUOOp MO HMHEPIMH, BECHI C
pa3HoBecamH, HabOp Tpy30B [0 MEXaHUKE, TUHAMOMETp, AMHAMOMETD JABYHAIPaBJICHHBIN, HIap
[Tackans, cooOmiaromuecss cocynsl, pblyar, HaOOp OJIOKOB, LMIMHAP W3MEPHUTEIbHBIN C
NPUHAAISKHOCTAMU (BeA€pko Apxumena), npubop Ais JEMOHCTpallMM JaBiIeHHE Ta30B U
KHUJIKOCTEH, MpUOOp I IEMOHCTpalui atMoc(epHOro naBieHus (Maraedyprckue mosymapus),
npuOop U1 JEMOHCTPALMK JaBICHUS BHYTPU KUJKOCTH.

[Tpubopsl: GapoMeTp, MAHOMETP KUIKOCTHBINA J€MOHCTPALIMOHHBIM.

OBOPYJIOBAHME JUUISA TPOBEIEHUS JIABOPATOPHBIX, TPAKTUYECKHX
PABOT, JEMOHCTPALIAIA

[lepeuenb o0opyaoBaHus A1 1a00PaTOPHBIX PadOT.

JlaboparopHas pabota Nel. M3mepuTenbHbIi IUAMHAP (MEH3YpKa), CTAaKaH C BOJIOH, pa3TUYHbBIE
COCY/IBL.

JlaboparopHnas pabota Ne2. JIuneiika, ropox, Uroiyka, otorpadust MoieKys BElIEeCTBa.
JlaboparopHuas pabota Ne3. Bechl ¢ pazHOBecamMu, HECKOJIBKO TEJ Pa3HOM MacCHhI.

JlaGopaTtopHnas padota Ne4. MzmepuTenbHbIN TUIUHIAP (MEH3YpKa), Tela HEMPABUIHLHOU (POPMBI
HEOOJIBIIOT0 00BEMA.



JlaGopaTtopHas padota Ne5. VI3aMepuTenbHBIN HIJIMHIP, BECHI C PA3HOBECAMH, TEJIO0, TJIOTHOCT,
KOTOPOTO HAJ0 OMPEEIIUTh.

JlaboparopHas pabota Ne6. [lItaTnB, TMHAMOMETp, JINHEIHKaA, HAOOpP TPY30B MO MEXAHHKE.

JlaGopaTtopHnas padora Ne7. JluHamoMeTp, JIMHEHKA, TEPEBIHHBIA OPYCOK, HA0Op IPY30B IO
MEXaHUKe.

Jlaboparopuas pabota Ne8. JlmHamomeTp, ABa Tela pa3HOro o0bEMa, CTaKaH C BOJIOHN U
HACBIIICHHBIM PACTBOPOM COJIH B BOJIE.

JlaboparopHnas padota Ne9. M3mMepuTenbHbIil LUIMHAP, BECHI C pa3HOBECaMH, MPoOUpKa
MOTIJIABOK C
POOKOii, CyXOil MeCoK.

JlaboparopHuas pabota Nel0. Peryar Ha mitaTuBe, HA0Op TPY30B MO MEXAHUKE, TUHAMOMETD, JTHHEHKA.

JlaboparopHas padota Nel 1. Jlocka, tuHaMOMeTp, JINHENHKA, OpPYCOK, IITAaTHUB



I[TOACHUTEJIBHAA 3AIINCKA

CopnepkaHue NIporpaMMbl HalpaBiIeHO Ha (POPMUPOBAHUE ECTECTBEHHOHAYYHOW TIPaMOTHOCTH
YUaIIUXCsl U OPraHM3aLUI0 U3Y4YeHUs (PU3UKH Ha JEATeIbHOCTHOM OCHOBE. B Hell yuMTHIBaIOTCSI BO3MOXKHOCTH
npeaMera B peanuzauuu tpeboBanuii. ®I'OC OOO k miaHupyeMbIM JUYHOCTHBIM U METAlpPEeIMETHBIM
pesyabTataM OOydYeHHs, a TaKkKe MEXIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX NPEIMETOB Ha

YpOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢usuku — crcreMmooOpa3yronmii i eCTeCTBEHHOHAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOIbKY
(bu3nyecKre 3aKOHBI JISKAT B OCHOBE MIPOLIECCOB U ABJICHUN, N3y4yaeMbIX XUMHUEH, OMoIoruei, acTpoHoOMHen
u Qusnueckoir reorpadueid. duznka — 3TO MpPEIMET, KOTOPHIM HE TOJBKO BHOCHT OCHOBHOHM BKIIAJ B
€CTECTBEHHOHAYYHYIO0 KapTHHY MUpPA, HO U MPEAO0CTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHNS HAyYHOTO
METO/a IIO3HaHUS, T.€. CI0c00a MOTY4YEHHUs TOCTOBEPHBIX 3HaHUH 0 Mupe. HakoHen, ¢pusnka — 3T0 Mpeamer,
KOTOPBIM Hapsiy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU IOJKEH J1aTh IIKOJbHUKAM IIPECTABICHUE
00 YBJIEKAaTEIbHOCTH HAYYHOTO MCCICIOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

OpaHa U3 THaBHBIX 3334 (Qu3nyeckoro oOpa3oBaHUs B CTPYKType 00IIero oOpa3oBaHMsI COCTOUT B
(GbopMHPOBAHNUU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW Macchl 00y4aroIuxcs,
KOTOpBIE B JAJIbHEHIIIEM OYIyT 3aHATHI B CAaMbIX pa3HO 00pa3HbIX cepax nesrenbHocTH. Ho He MeHee BaykHOM
3a/1a4yeil SIBJISETCS BBISBJIEHUE M TIOJrOTOBKA TAJAHTIMBBIX MOJIOJIBIX JIFOJEH IS MPOJOKEeHNs 00pa30BaHus
U JalbHeWIe npodecCuoOHAIbHOW JesATEeIPHOCTH B O0JIACTM €CTeCTBEHHOHAYYHBIX HCCIICIOBAHMM W
CO3JIaHMM HOBBIX TeXHOJOruil. COriacHO MNPHUHATOMY B MEXAYHApOJHOM COOOIIECTBE OINpPEAEICHHUIO,
EcrecTBeHHOHay4Hass TIpaMOTHOCTb — 3TO CIIOCOOHOCTb YEJIOBEKa 3aHUMaTh AKTHBHYIO TI'PakJIaHCKYIO
MO3UIIMIO 110 OOIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAYKaMH, U €0 TOTOBHOCTb
MHTEPECOBATbCSl €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHOrpaMOTHBIN YENOBEK CTPEMHUTCS Y4acTBOBATH B
apryMEHTHPOBAHHOM OOCYXJI€HHUU MPOOJieM, OTHOCAUINXCA K €CTECTBEHHBIM HayKaM M TEXHOJOTHSIM, 4YTO
TpeOyeT OT HEro CIEAYIOUINX KOMIIETEHTHOCTEH:

— HaY4HO OOBSACHSTDH SABJICHUS,
— OLIEHUBATh U IIOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0BAHHUS,
— HHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAYYHbIE JOKA3aTEIbCTBA AJIS IIOJy4YEHUS BBIBOJOB.

N3yuenne (QU3MKU CIOCOOHO BHECTH pelIAoIMi BKJIaa B (OPMHUpPOBAHUE €CTECTBEHHOHAYYHOI

IPaMOTHOCTH 00Y4YaIOLIHXCS.

HEJIN U3YYEHUSA YVYEBHOI'O ITPEJIMETA «®DHU3UKA»



Ienn m3yudeHus: GU3MKKM Ha YpOBHE OCHOBHOro o01iero oOpas3oBaHus ompezaeneHsl B KoHuenuu
npenoaaBaHust yaeOHoro npeamera «du3uka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanuu,
peanu3yommx OCHOBHBIE 00I1e00pa3oBaTelbHble IMPOrpaMMbl, YTBEPKIAEHHOW pemenuem Komrernn
MunucrepcTBa npocserenus: Poccuiickoit deneparym, mporokoin ot 3 gekadps 2019 r. Ne [TK4BH.

enu nzyuenus Gpu3nuku:

— IpHOOpeTeHne MHTepeca U CTPEMIICHHsI 00YYaroLMXCsl K HAyYHOMY M3YYEHHUIO IPUPObI, Pa3BUTHE MX
MHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

— pa3BUTHE MPEICTABICHUH O HAYYHOM METO/IE MMO3HAHMS 1 JOPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS
K OKPY’KaIOLIUM SIBJICHUSM;

— (opMupoBaHHEe HAYyYHOI'O MHPOBO33pEHMs KaK pe3yibTaTa M3y4YCHHMs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

— (opMupoBaHHE MPEACTABICHUN O POIH (DU3KUKH IJIsi PA3BUTHUS APYTHX S€CTECTBEHHBIX HAYK, TEXHUKHU H
TEXHOJIOTHIL;

— pa3BUTHUE NPECTaBICHUI 0 BO3MOXKHBIX cepax Oynyielt npodeccuoHanbHOM AesITeIbHOCTH, CBI3aHHON
¢ (pu3MKOMH, MOATOTOBKA K JajbHEHIIEMy 00y4YeHHIO B 3TOM HalpaBJIEHUHU.

JlocTukeHune 3THX IieJiel Ha ypOBHE OCHOBHOI'O OOLIero oOpa3oBaHMsl 00ecreunBaeTCs pelIeHUueM
CIIEYIOINX 3aau:

— IpHoOpeTeHne 3HaHUH O TMCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKUX, TEIIOBBIX, JIEKTPUUYECKHX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

— TpuoOpeTeHNe YMEHHUI ONMUCHIBATh U OOBSCHATH (PU3MUECKUE SIBJIECHUS C MCIOJIb30BAHUEM MOIYYEHHBIX
3HAHUIM;

— OCBOEGHME METO/IOB pPEIICHUs MPOCTEHIINX PacyETHBIX 3ajlau C UCHOJIb30BaHUEM (U3UUECKUX MOJIENEH,
TBOPYECKHX M MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

— pa3BHUTHE YMEHHH HAONIOIATh MPUPOAHBIC SBICHHUS W BBIOIHITH OIMBITHI, JIAOOpPATOpHBIE PabOTHI H
AKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBbHBIX TIPUOOPOB;

— OCBOEHHE NPUEMOB paboOThl ¢ HH(poOpMalMeld (U3NYECKOTO COJAep KaHus, BKIIOYas MHGOPMAIMIO O
COBPEMEHHBIX TOCTHKECHUAX (DU3UKH; aHAIIU3 U KPUTHUECKOE OLIEHWBaHKE HH(POpMAIINU;

— 3HAKOMCTBO CO c(epaMu MpodhecCUOHATBHON JEeSITEIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU

TEXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHXKCHUAX (bmnqecxoﬁ HAyKH.

MECTO YYEBHOI'O IIPEJIMETA «®U31KA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBusercs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanwus. JlaHHas mporpamma npeaycMaTpuBaeT u3yueHue (u3Mku Ha 0a30BOM ypoBHE B § Kiacce B

00bEMe 68 yacoB 10 2 yaca B HEIENO.



COHEPXAHUE YUYEBHOI'O ITPEJIMETA
Paznen 1. TemnoBrle BIEHUS

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOpUHU CTpOEHHUs BerlecTBa. Macca u pa3mepsl
aTOMOB M MOJieKyJ. ONBITHI, TOATBEPKIAIONINE OCHOBHBIC MOJOKEHHS MOJICKYISIPHO-KUHETUYECKONU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOro coCTOsHUM BemecTBa. Kpucrammueckue u aMmopdHbie
tena. OObACHEHHE CBOWCTB Ta30B, >KUIKOCTEH W TBEPIBIX TEd HAa OCHOBE IMOJIOKEHUN MOJEKYJSpPHO-
KUHETH4YecKoi Teopuu. CMauyumBaHME€ U KaNWUISIpHBIE sBJICHHUS. TeIIoBOe pacUIMpeHHue U CXKaTue.
Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIIOBOTO JABUKEHUS YACTHIL.

Buytpennsas sneprust CriocoObl M3MEHEHHUS BHYTPEHHEH SHEpTHHU: TeIUIonepeaaya U COBEpIIECHUE
pabotel. Buapsl Termonepenaud: TEIJIONPOBOJHOCTh, KOHBEKIMs, H3TydeHHe. KoaudecTBO TEMIOTHI.
VY aenbHas TETUIOEMKOCTH BeleCTBa. TeII000MEH U TETIOBOEC PAaBHOBECHE.

VYpaBuenue teruioBoro Oananca. [ImaBrnenue um  OTBepAeBaHWE KPUCTAUIMUECKHX BEHIECTB. Y IeNbHAs
terwiota IuiasieHus. IlapooOpasoBanue u konneHcauus. Mcnapenue (MC). Kunenue. YaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYpPbl KUMIEHHUS OT aTMOC(HEpHOro AaBiieHUs. BiIakHOCTh BO3ayXa.

DHeprus ToIIMBaA. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Mpunnuner pabotsl TeruioBbix npurareneit. KIIJ temmoBoro asuratens. TernsoBbie JBUTATENH U
3amuTa okpyxkarwmei cpeasl (MC). 3akoH coxpaHEHUsS W TPEBPAICHUS] SHEPTHH B TEIIOBBIX MpoOIeccax
(MC).

JemoHcTpanuu

—

. HaGmronenne 6poyHOBCKOTO JBUKEHUS

. Habmonenue nuddyzun

. HaOxronenue siBneHuit cMaunBaHusl U KallWIISIPHBIX SIBICHUN

. HaOxroieHue TemioBoro pacimpeHus Tel

. I3MeHeHne naBieHns ra3a Mpu N3MEHEeHHH 00bEMa M HarpeBaHUH WJIH OXJIAXKICHUHT
. [IpaBuna u3MepeHus TeMneparypsl

. Buzp! Terionepenaun

. OxnaxaeHre npu COBEpLICHUN pabOThI

O 00 3 N W B~ W N

. HarpeBanue npu cosepiienny paboThl BHEITHUMH CUJIaAMH
10. CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHBIX BEILIECTB
11. HaGnroneHue KUImeHus
12. HaGnroieHre moCTOSHCTBA TeMITepPaTyphl IPU TIaBJICHUN
13. Monenu TemIoBbIX ABUTATEIIEH
JlaGopaTopHbie pabOThI U OIBITHI
1. OnbITHI O OOHAPYKEHUIO ICUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB [TOBAPEHHOM COIM MM caxapa



3. OnbITHI 1O HAOTIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUIAKOCTEH U TBEPBIX TEl

4. OmpeneneHue NaBJICHUs BO3AyXa B OAJIJIOHE MITIPHUIIA

5. OmnbIThl, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTb JaBJIEHHS BO3AyXa OT €ro o0ObEMa W HarpeBaHus WU
OXJIQXKICHUS

6. IIpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUIKOCTH B TEPMOMETPHUUECKOM TPYOKe OT
TeMIIepaTypbl

7. HabmroieHue n3MeHeHsl BHYTPEHHEW SHEPTUU Tejla B pe3ysbTaTe TeIulonepeau U padoThl BHEIIHUX CHIT
8. UccnenoBanue siBJICHUS TEIJI000MEHA TPU CMEIIMBAHUU XOJIOJAHOU U TOPSYEil BOJIBI

9. OnmnpeneneHue KOJIMYECTBA TEIUJIOTHI, IOJIYYEHHOIO BOJOM MpU TEIUNIOOOMEHE C HarpeTbiM
METaJUIMYECKUM HUIUHAPOM

10. Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA

11. McenenoBanue npouecca uCrapeHus

12. Onpenenenue OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa

13. Omnpeenenue yaeabHON TEIJIOTHI TUTABJICHHUS JIb/1a

Pa3zpgen 2. DnexTpuuecknue U MarHUTHBIE SBJICHUS

Onektpusanus Ten. [[Ba pona snexkTpuyeckux 3apsaoB. BzanmonelcTBue 3apsKEHHBIX Te. 3aKOH
Kynona (3aBUCUMOCTH CHJIBI B3aMMOJICHCTBHS 3apSOKEHHBIX TEJT OT BEJTUYHHBI 3aPS0B U PACCTOSHUS MEXKIY
TeIamu).

Onektpuueckoe rmone. Hanpspk€HHOCTh — snekTpuyeckoro mnojs. [lpuHnun — cynmepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3iekTpuueckuil 3apsii. CTpoeHue aroma.
[IpoBOTHHKYN U AWDIIEKTPUKHU. 3aKOH COXPAHECHHSI SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CIIOBHSI CYILIECTBOBAHUSA AIEKTPUUECKOT0 TOKa. ICTOYHMKH TOCTOSIHHOTO TOKA.
JleicTBHSI DIEKTPUUECKOTO TOKa (TEMI0BOE, XMMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B HKHUAKOCTIX
U Trazax.

Onektprueckass nenb. Cuna Toka. ONeKTpudeckoe HampspkeHue. CONpOTUBIEHUE IPOBOJIHMKA.
VY nenbHOE compoTuBieHUE BemiecTBa. 3akoH Oma juis yuacTtka 1enu. [locinenoBarenbHoe U nmapajjienbHOE
COEJMHEHHE ITPOBOJHUKOB.

Pabota m MOIIHOCTH AJEKTpUYECKOTO ToKa. 3akoH JDkoymsi— JleHma. DJeKTpuYecKue IMend U
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHblE MarHuThl. B3auMonencTBUE MOCTOSHHBIX ~ MAarHUTOB. MarHuTHoe nosie. MarHuTHOE IoJe
3eMiM U €ro 3HauyeHue Ui Ku3HU Ha 3emuie. OmbIT Dpctepa. MarHUTHOE MOJIe 3JIEKTPUUECKOTO TOKa.
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE. /[elicTBHE MArHUTHOIO MOJISI HA IPOBOJAHUK C TOKOM.

DJIEKTPOABUTATEND MOCTOSSHHOTO TOKA. VICIOJIb30BaHUE AIEKTPOJABUraTENIed B TEXHUUECKUX YCTPOMCTBAX U

Ha TPAHCIIOPTE.



Oneitel @apazes. SBinenue snekrpomMarHuTHoM uHaykuuu. [IpaBuiio Jlenma. Dnexktporeneparop.
CriocoOblI MoJTydeHus AJIEKTPUYECKON SHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTUU.
JeMoHcTpauumn
1. DOnextpusanus Ten

JIBa pojia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll
Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOIA
DneKkTpocTaTU4ecKas MHIYKIUS

3aKOH COXpaHEHMsI IEKTPUUECKUX 3apsI0B

2

3

4

5

6. IIpoBOJIHUKH U AMDIEKTPUKHU
7. MopenupoBaHue CHIIOBBIX JIMHUN AJIEKTPUIECKOTO MOJIS

8. HMcTouHUKH MOCTOSIHHOTO TOKA

9. JleficTBUS 3JIEKTPUUECKOIO TOKA

10. DneKTpUYeCKuil TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psin

12. VI3amepeHue cuiibl TOKa aMIIepMeTPOM

13. M3MepeHue IeKTpuIecKoro HarpsHKeHUs BOJIbTMETPOM

14. PeoctaT 1 Mara3uH CONPOTHUBIIEHUI

15. B3aumoneicTBre NOCTOSIHHLIX MarHUTOB

16. MonennpoBanue HEBO3MOKHOCTH pa3/IEJIEHUs MTOJIFOCOB MarHUTa

17. MonenvupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB

18. OmbIT OpcTena

19. MarnuTHOE 10JIe TOKA. DJIEKTPOMAarHut

20. JlelicTBrE€ MarHAUTHOTO I10JIs1 HA TPOBOJHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOIO TOKa

22. UccnenoBaHue sIBICHUS YIEKTPOMarHUTHON MHIYKIUU

23. Oneitel apanes

24. 3aBUCHMOCTb HAINPaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3SHUKHOBEHMS
25. DnexTporeHepaTop MOCTOSIHHOI'O TOKa

JlabopaTopHbie pabOTHI U OIBITHI

1. OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH TEJl HHIYKIUEH U TPU COTPUKOCHOBEHUU
2. HccnenoBanue AeHCTBUS 3JEKTPUUECKOIO NOJIS HA IPOBOJHUKH U AUDIEKTPUKHU
3. Cbopka u npoBepka pabOThI JIEKTPUIECKOH 1IeMH MOCTOSHHOT'O TOKa

4. W3mepeHue u peryaupoBaHUE CUIIbI TOKA

5. U3mMmepeHue u peryampoBaHue HANPSKEHUS

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MIYILIETO YEpPE3 PE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOpA U

HaIpPsDKEHUS Ha pe3UCTOpe



7. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIIEHUS IIPOBOJHUKA OT €r0 JUIMHBI,
TJIOUIA/IA MTOTIEPEYHOr0 CEUEHUs U MaTepuana

8. TlpoBepka npaBuia CI0KE€HUS HANPSHKEHUI NP MOCIeI0BATEIbHOM COETUHEHUH JIBYX PE3UCTOPOB

9. TlpoBepka npaBuia Juisl CUJIbI TOKA MPU NapauieIbHOM COEIMHEHNN PE3UCTOPOB

10. Onpenenenue pabOTHI SMEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP

11. OnpeneneHre MOIMIHOCTH JEKTPHUUECKOTO TOKA, BBIIETSIEMON Ha PE3UCTOPE

12. ViccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HJTYILIETO Yepe3 JIAMIIOUKY, OT HANPSKEHUs Ha Hel

13. Onpenenenue KIIJl narpesarens

14. ViccnenoBanre MarHUTHOTO B3aUMO/IEHCTBUS TOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO TMOJISI TOCTOSIHHBIX MAarHUTOB IIPU UX 00BEMHEHUH U Pa3fielieHuu

16. VccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnpIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbl B3aUMOJICHCTBUS KAaTYIIKU C TOKOM U MarHUTa OT CHUJIbI
TOKa ¥ HalpaBJIEHUs TOKA B KaTYILIKE

18. V3yuenue nelicTBUS MarHUTHOT'O TIOJISl HA IPOBOJHUK C TOKOM

19. KoHncTpyupoBanue u u3ydeHHE PAOOTHI SJIEKTPOIBUTATENS

20. U3mepenne KII/] anekTpoaBuraTenbHOM yCTaHOBKH

21. OnpITHI IO UCCIIEJOBAHUIO SIBJICHUS JIEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBaHNE N3MEHEHUN 3HAYCHUS

W HalpaBJICHUA HHAYKIUOHHOI'O TOKa



INTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI
N3yuenne ¢usukn B § Kiacce HampaBieHO Ha JOCTIKEHHE OOYYaIOIMIUMHKCS JIMIHOCTHBIX,
MeTaIpeAMETHBIX U MIPEJAMETHBIX PE3yJIbTaTOB OCBOCHUS yU€OHOTO IIPEeIMETA.
JIMHHOCTHBIE PE3VYJIBTATHI
[TarpuoTryeckoe BoCIUTaHUE:
— MPOSIBIICHUE UHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCUICKON (hU3UYECKON HAYKH;
— IIEHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUUCKUX YIEHBIX (PU3UKOB.
I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAYMMBIX M ITHYECKUX MPOOJEM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN (DU3UKH;
— OCO3HaHHE BaXXHOCTU MOPATIbHO-ITUYECKUX MPUHIIUIIOB B €SI TEIIBHOCTH YUYEHOTO.
DCTETHYECKOE BOCIIUTAHHUE:
— BOCIIPUSATHE JCTETHUUYECKHX KauyecTB (U3MUECKOM HayKu: €€ TapMOHHYHOTO TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.
[leHHOCTH HAay4YHOTO MTO3HAHMS:
— O0CO3HaHHUE IEHHOCTU (PU3NUECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, B&XKHEHIIIEW COCTABIAIOIIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, MHTEPECA K UCCIEI0BATEIbCKOM NESTEIbHOCTH.
dopMUpOBaHUE KYIBTYPHI 310POBbSI U YMOIIMOHAILHOTO OJIarononyyus:
— OCO3HaHHE IIEHHOCTH 0€30MacHOr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHPE, BaKHOCTH
mpaBui 6€30MacHOTO TIOBEICHHS Ha TPAHCIIOPTE, HA IOPOTax, C MIEKTPUIECKUM U TETUIOBBIM 000pYyI0BaHUEM
B IOMAIIHUX YCIIOBHUSIX;
— chOpMHUPOBAHHOCTh HaBBIKA pedIieKCHH, MPU3HAHKE CBOETO MpaBa Ha OIMMUOKY W TaKOTO Ke€ MpaBa y
JPYTOTro YeoBeKa.
TpynoBoe BocnuTaHue:
— AaKTUMBHO€ YYacTHE€ B PEIICHHH MpaKTUYECKHX 3aj1ay (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas)
TEXHOJIOTUYECKON U COLMAIBHON HAMPaBICHHOCTH, TPEOYIONINX B TOM YUCIIe U (U3HUECKUX 3HAHUM;
— HMHTEPEC K MPAKTHIECKOMY N3yUEHHUIO MPOodeCcCrid, CBI3aHHBIX C (PU3UKOM.
ODKOJIOTHYECKOE BOCITUTAHHE:
— OpHUEHTalMs Ha IpUMEHeHUEe PU3MUYECKUX 3HAHMM IS PEIICHUs 3a7ad B 00JIaCTU OKPYKAIOIIECH CPE/IbI,
MJITAHUPOBAHUS TOCTYIKOB U OLIEHKH X BO3MOKHBIX IMOCIEACTBUH AJIs1 OKPY>KaIOIIEeH cpebl;
— OCO3HaHME rI00aJTFHOTO XapaKTepa SKOJOTUUECKHUX MPOOIIEM U TyTeH X PEIICHHMS.
AnanTanys 00yJaromerocsi K “3MEHSIOIUMCS YCIIOBHUSM COIIMAIIBHONU U IPUPOTHOMN CPEIIBI:
— MOTpeOHOCTh BO B3aWMOJCHCTBUHM TPH BBITIOJHEHUM HCCICIOBAHUNA ¥ MPOEKTOB (U3UUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
— TIOBBILIEHHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NESATEIbHOCTD;

— NMoTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ncie GOPMYIUPOBATH UAEH, TOHSITHS,



TUTIOTE3bI O (PU3UIECKUX OOBEKTaX M SIBJICHUSX;

— OCO3HaHHE AePHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

— TUTAHUPOBAHHE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3NUYECKUX 3HAHMIA;

—_— CTpCMHeHI/IC aHaJII/ISI/IpOBaTB U BBIABJIATH B3aUMOCBSI3HU HpI/IpOI[BI, O6IJ.[€CTBa 1 3KOHOMHKH, B TOM YHUCJIIC C
HCIIOIh30BaHUEM (PU3UUYECKUX 3HAHHM;

— OIICHKA CBOMX JCHCTBUH ¢ YYETOM BIUSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOQIBHBIX
IIOCJICICTBHIA.

METAITPEJIMETHBIE PE3VJIbTAThBI
YHuBepcaabHbIE TTO3HABATEIbHBIC ICHCTBUS

Ba3oBble 1oruyeckue neicTBUS:

— BBIABISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN OOBEKTOB (SIBICHHI);

—_— YCTaHaBJ'II/IBaTI) CYHICCTBCHHBIﬁ HpI/I3HaK Kﬂaccn(bmcaupm, OCHOBAHUA IJIA O606HICHI/I$I nu CpaBHCHI/Iﬂ;

— BBIABJISITh 3aKOHOMEPHOCTH U MPOTHUBOpPEUMs B paccMaTpUBaeMbIX (akTax, JAHHBIX U HAOIIOACHUSIX,
OTHOCSIIUXCS K PU3NYECKUM SBJICHUSM;

— BBIIBJISITh MPUYHMHHO-CIICICTBEHHBIEC CBSI3U MPH M3Yy4EeHUU (DU3UUYECKHUX SIBICHUN U MPOLIECCOB; JENaTh
BbBIBOABI C UCIIOJIB30BAHUEM I[eZIYKTI/IBHI)IX 1 MHAYKTUBHBIX YMOSaKHIO‘{eHHi/JI, BBIABUTATH THUITOTC3bI (0]
B3aNMOCBA3AX (i)I/ISI/I‘-IeCKI/IX BCJINYHUH,

— CaMOCTOATEIBHO BBIOMPATH CHOCOO penieHus ydeOHOU (u3mdeckoil 3amaun (CpaBHEHHE HECKOIBKHX
BapHAHTOB PEIIEHUs, BEIOOp Hanbosiee MoAXOAIIETO ¢ YUETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUEB).
Ba3oBble nccienoBaTeIbCKue JeHCTBHUS:

— HCITIOJIB30BaTh BOIPOCH! KaK HCCIICIOBATSIIBCKUN HHCTPYMEHT TIO3HAHWS,

— TMPOBOJUTH MO CaMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTBIT, HECIOKHBIN (DU3NMUECKU IKCIEPUMEHT,
HeOOoJbIII0e HccleAoBaHne (PU3UUECKOTO SBICHHUS,

— OLIOCHUBATH HA HpI/IMeHI/IMOCTB 158 JIOCTOBepHOCTB I/IH(l)OpMaHI/IIO, HOJ'Iy‘-IeHHyIO B XO0JA€ UCCICO0BAHUA UIN
IKCIIEPUMEHTA;

— CcaMoCTOSTeNsHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOJBI IO Pe3yabTaTaM MPOBEIEHHOTO HAOIOICHUS,
OIIbITa, UCCIICAOBAHUA,

— TMPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEEe pa3BUTHE (PU3MUECKUX TPOIECCOB, a TAKXKE BBIIBUTATH
MIPEATIONOKEHHS 00 MX PA3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

— TMPUMEHSTH Pa3IUYHbIE METOAbl, HHCTPYMEHTHI M 3alpOChl MPHU MOMCKE M OTOOpe MH(OpPMAIMU WU
JTAHHBIX ¢ Y4ETOM MPEITIOKCHHOW yaeOHOH (PU3UIECKOM 3a1a4H;

— aHaJU3MpOBaTh, CHCTEMATHU3UPOBATh M WHTEPNPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BHUIIOB U (opMm
MIPE/ICTaBJICHHS;

— CaMOCTOSITEJILHO BHIOMPATh ONTUMAIBHYIO (OpPMY HpeACTaBiICHHs HH()OpPMAIMK M HIUTIOCTPUPOBATH
peraemMbie 3a1a491 HECJIOKHBIMUA CXEMaMU, JuarpaMMaMu, MHOU TpaduKoi 1 1X KOMOMHAIUSMU.

YHuBepcaabHble KOMMYHUKATUBHBIEC IEMUCTBUS



Ob6menue:

— B X0Je 00CyXJIeHHUsI y9eOHOro Marepuasna, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 33/1aBaTh
BOTIPOCHI 10 CYIIECTBY OOCYX/JTaeMO TEMbI M BBICKA3bIBATh WJICH, HAICIICHHBIC HA peIICHUE 3a7add U
noJiiepKaHue 0IarokenaTeIbHOCTH OOIIECHUS;

— COIIOCTAaBIIATH CBOU CYXKICHHUS C CYKACHUSIMH JPYTUX YYACTHUKOB TUAIIOra, OOHAPYKUBATh pa3inyuue U
CXOJICTBO IMO3UIUH; BbIpAXKaTb CBOIO TOUKY 3pEHUS B YCTHBIX W MUCBMEHHBIX TEKCTaX; IyOIUYHO
MPEJICTABIISITh PE3YJIBTATHI BRITOJTHEHHOTO (PH3UIECKOTO OMBITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA).

CoBmecTHas AESITENIbHOCTD (COTPYAHUYECTBO):

— TMOHUMAaTh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaTbHOW pabOTHI MPHU pELICHUH
KOHKPETHOU (hU3MUECKOil MpoOIeMBbl;

— TpUHUMATH 1EJIM COBMECTHOW [I€ATENbHOCTH, OpPraHU30BBIBATH JCUCTBHUS MO €€ JOCTHKECHHIO:
pacrpenenarb pojiau, OOCYKIaTh MPOLECChl M PE3yJbTaThl COBMECTHOM paboThl; 0000IaTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBINOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAasl KAaUeCTBEHHOTO pe3ysbTara MO CBOEMY HAMPABICHHUIO U
KOOPJMHUPYSI CBOU ACHCTBUSI C APYTUMHU YICHAMHU KOMaH/IbI;

—  OIICHMBATh KAueCTBO CBOETO BKJIAaJa B OOMMIA MPOIYKT IO KPHUTEPHUSAM, CAMOCTOSITEIHHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMOICUCTBHUSI.

YHuBepcalbHbIC PETYIATUBHBIC ACHCTBUS

CamMoopranuzarus:

— BBISBJISTH POOJIEMBI B KU3HEHHBIX U YUYCOHBIX CHUTYaIUAX, TPECOYIOMMX IS perieHus] QU3NISCKUX
3HAHW;

— OPHUEHTHPOBATHCS B PA3NMYHBIX MOJIX0aX MPUHATHUS PelieHUI (MHIUBUIyalbHOE, IPUHITHE PEIICHUS
B TPYIIE, IPUHITHE PEIICHUN TPYIIOii);

— CaMOCTOSTENIbHO COCTaBJISTh aJTOPUTM pEIIeHHs (U3MYECKON 3aJadil WM TUIaHA KCCIICOBAHUS C
Y4ETOM UMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH Mpe/jlaracMbie BAPHAHTHI
peLIeCHU;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpOIh (pediekcus):

— J1aBaTh aJIEKBATHYIO OLIEHKY CUTYallUU U IpeJylaraTh IJ1aH e€ H3MEHEeHHUS;

—  OOBSCHATh TPHUYUHBI JOCTHKCHHS (HEIOCTIKEHUS) PEe3yNbTaTOB IEATEIbHOCTH, JaBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B JI€ATEIHHOCTh (B TOM YHUCIIE B XOJ] BBIIOJHEHUS (DPU3MUECKOTO UCCIEIOBAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OHIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yIbTaTa eI U YCIOBHUSIM.

OMOIIMOHAIILHBIN UHTEJUIEKT:

— CTaBUTH ce0s Ha MECTO JPYroro 4ejaoBeKa B XO0JIe CIopa WM AUCKYCCUU Ha HAyYHYIO TeMY, TOHUMATh

MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro.



[IpunsTHE CEOS U APYTHX:
— TMpU3HaBaTh CBOE MPaBO HA OMIMOKY MpU pEIIeHUH (U3UYECKUX 3a/a4 WM B YTBEPKACHHUSIX Ha
Hay4YHbIE TEMbI U TAKOE KE MPABO JIPYrOro.
[MPEAMETHBIE PE3VYJIBTATHI

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(OPMHUPOBAHHOCTH Y
oOy4aromuxcst yMeHHui:
— UCHOJB30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHMIKEHHE aTOMOB M MOJEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAILTHYECKUE U aMOp(HBIE Tela, HACHIIIICHHBIN U HEHACHI-IIIEHHBII
nap, BJIQXHOCTb BO3/lyXa; TEMIIEpaTypa, BHYTPEHHsS SHEPrus, TEIJIOBOW ABUTATElb;, 3JEMEHTapHbBIN
ANEKTPUUECKUH 3apsijl, SJIECKTPUUECKOE T10JI€, MPOBOAHUKU U AUDICKTPUKH, TTOCTOSIHHBIA 3JIEKTPUUECKHI
TOK, MarHUTHOE TIOJIE;
— pasnuuarh sBJICHHS (TEIJIOBOE pacIlIMpeHue/ckatue, Terionepeaaya, TEIUIOBOE pPaBHOBECHE,
CMayMBaHUEe, KaNMWULSIPHBIE SIBJIICHUS, HCHApEeHHe, KOHACHCAIUs, IUIABJICHUE, KPUCTaUIM3AIUs
(oTBepaeBaHKE), KUTICHUE, TEIJIoNepeaaya (TerIonpOBOIHOCTh, KOHBEKIIUS, U3TyUEHHUE); dIEKTPU3 AU
TeJ, B3aUMO/JICHCTBUE 3apsI0B, ACHCTBHS IIEKTPHUUECKOTr0 TOKa, KOPOTKOE 3aMbIKaHHIE, B3aUMOJICHCTBUE
MarHuTOB, AEHCTBME MATHUTHOTO MOJISl HAa MPOBOJHMK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIUS) MO OMH-
CaHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX TaHHOE (PU3UUYECKOE SBIICHIC,
— pacmo3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBJICHUW B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
dusnyeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KalWJUIAPHBIC SIBICHUS B MPUPOJE,
KPUCTAIIJIBI B IpUpoie, n3nydenue CoiHIla, 3aMep3aHnue BOJAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra; JJEKTPUYECKHUE SIBIEHUS B arMmocdepe, DJIEKTPUUECTBO KUBBIX OpPraHU3MOB;
MarHuTHOE 1oJie 3eMid, Ipeid Moo COB, POJIb MATHUTHOTO MOJIS ISl )KU3HU Ha 3emile, MOJISIPHOE CH-
SIHHE;, TPU OTOM TMEPEeBOJUTh MPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIICTATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKY (PUBNYECKUX SBJICHUM;
— ONKCHIBaTh M3y4YEHHBIE CBOWCTBA TeN U (PU3WYECKUE SBJICHUS, UCIIONb3Yd (PU3NYECKUE BEITUUHHBI
(TeMrieparypa, BHYTPEHHSISI SHEPT UL, KOIMYECTBO TEIUIOTHL, yAeIbHas TEIUIOEMKOCTb BELIECTBA, YEIbHAS
TEIUIOTa TUIABIICHUS, YAENbHAs TEIIoTa MapooOpa3oBaHUs, yJelbHAas TEIUIOTAa CTOpaHUs TOILIUBA,
KOX(PQUIIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOM MAIIUHBI, OTHOCHTENbHAs BJIAKHOCTh BO3/AYyXa,
JMEKTPUYECKUH 3apsii, CUJla TOKa, DJIEKTPUUECKOE HANPSKEHUE, COPOTUBIIEHNE TPOBOAHMKA, YIEIbHOE
CONPOTHUBIIEHUE BEIIECTBA, PadOTa W MOIIHOCTb 3JEKTPUUYECKOrO TOKA); MPU ONUCAHUU MPAaBUILHO
TPaKTOBaTh (DUIUYECKUN CMBICT HCIIOJIb3YeMbIX BEIWYMH, OOO3HAUYEHUS M EIUHUIBI (U3MYECKHX
BEJIMYMH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PHU3UYECKYIO BETHUMHY C IPYTUMHU BEIMUYNHAMU,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
—  XapakTepu3oBaThb CBOICTBa TeJ, (U3WYECKHE SBJICHHS M TPOIECCHI, MCIOIb3ysI OCHOBHBIC

MOJIO’KEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUH CTPOCHHMSI BEILEeCTBA, MPUHIMUII CYNEPHO3UIUU TOJei



(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS 3apsa, 3akoH OMa i yyacTka men, 3akoH Jlxoyns -
Jlenta, 3aK0H COXpaHEHUS YPHEPTHH; TPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aMUCHIBAThH
€ro MaTeMaTU4eCKOe BHIPAXKCHHUE;

— OOBICHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaI[Mil PaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYNHHO-CICCTBEHHbIE CBSI3U, CTPOUTH 00BsiC-HeHHE U3 | -
2 JIOTHYECKUX IIAroB ¢ OMOpOoii Ha 1 - 2 M3YYEHHBIX CBOMCTBA PU3NICCKUX SBICHUMA, PU3NICCKIX 3aKOHOB
WIM 3aKOHOMEPHOCTEH; pearh pacy€THble 3a1aud B 2 - 3 JEHCTBHS, UCIOIB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3BbIBAIOIIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHallM3a YCIOBHS 3a/Jayd 3alHChIBaTh KPaTKoe
yCIIOBUE, BBISABIATH HEAOCTATOK JAaHHBIX JJIA pEIICHUs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIbI,
HEOOXOoUMBIC 7Sl €€ pelIeHHs], TPOBOAUTH PAacUYEThl U CPABHUBATH MOJYyYEHHOE 3HAYCHHUE (PU3NUCCKOM
BEJIMYMHBI C U3BECTHBIMU JTAaHHBIMU,

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIU (PU3NUECKUX METOA0B; UCIONb3YS
OTMCAaHUE MCCIEAOBAHNUS, BBIICISTH IPOBEPSEMOE IPEANON0KEHNE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEICHUS UCCIICIOBAHUS, JIENAaTh BBIBOIBI;

—  TPOBOJMTH OMBITHI TIO0 HAOIIOMCHUIO (U3HUYECKUX SBJICHUH WM (PUINICCKUX CBOHCTB Tl
(KanwIIsipHbIE SBIICHUS, 3aBUCUMOCTH JaBJICHUS BO3/1yXa OT €ro 00bEéMa, TeMIlepaTypbl; CKOPOCTH HPO-
1[ecca OCTHIBAaHUS/HArPeBaHUSA TPU U3TYYCHHH OT I[BETA HM3ITYYarolIel/IOrIomaroneil moBepXHOCTH;
CKOPOCTb UCIMAPEHUs BOJIBI OT TEMIIEPATyphl KUIKOCTH U TUIOMIAAH €€ MOBEPXHOCTH; MICKTPU3AIUS Tell
Y B3aUMO/ICHCTBUE JICKTPUUECKHUX 3aPsI0B; B3aUMOJIEHCTBUE TTOCTOSHHBIX MATHUTOB, BU3YAJIM3aIls Mar
HUTHBIX IOJI€ MOCTOSHHBIX MArHUTOB; JE€HUCTBUS MATHUTHOIO IOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBA
JNIEKTPOMArHuTa, CBOICTBAa DJEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (OPMYyIUPOBATH IMPOBEpSEMBbIC
MIPEANOIOXKEHHS, COOUpPATh YCTAHOBKY M3 MPEIOKEHHOTO OO0OpYHAOBAaHMS; OMUCHIBATH XOJ OIbITA U
(GbopMyITUPOBaTh BHIBOJIBI;

— BBINOJHATh MPSIMbIE U3MEPEHHUS TEMIIEPaTypbl, OTHOCUTEIBHON BIAXKHOCTU BO3/1yXa, CUJIBI TOKa,
HANPSDKEHUS ¢ UCTIOb30BAHUEM aHAJIOTOBBIX MPUOOPOB U TaTYMKOB (PU3HMUECKUX BETUYMH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH;

— MPOBOJIUTH HCCJICIOBAHWE 3aBUCHMOCTH OJIHOM (DU3MYECKOM BEJIMYMHBI OT JAPYrod ¢
UCIIONIb30BAHUEM TPSIMBIX HM3MEPEHUU (3aBHCHMOCTH COINPOTUBICHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOIIAU TONEPEYHOIO CEUEHHUs U YAENbHOTO CONPOTHBIICHUS BEIIECTBA IMPOBOJHMKA; CUJIBI TOKa,
HIYIIEro 4epe3 MPOBOJHUK, OT HAMPSIKEHHsI HAa TIPOBOIHUKE; UCCIIEIOBAHNE TTOCIIEIOBATEILHOTO U Ta-
paJJIENIbHOTO COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh MCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHsI, CIeAys MpeaoKEeHHOMY IUIaHy, (UKCHpPOBaTh pE3ylbTaThl MOMYyYEHHOM
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpadUKOB, AeJaTh BEIBOJIBI MO PE3yIbTaTaM HCCIEIOBAHUS;

— TPOBOAMUTH KOCBEHHbIE H3MepeHHs (u3NYecKuX BeNU4YuH (yIelbHas TEeIIOEMKOCTh BEIECTBa,

COTIPOTUBIIEHUE MPOBOAHMKA, pab0oTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh M3MEPEHUS,



coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY, CIEIys MPEUI0KEHHOM NHCTPYKLIUH, U BBIYUCIIATH 3HAYCHHE
BEJIMYUHBI,

— Co0M0aaTh MpaBuUiIa TEXHUKU 0€30MaCHOCTH NpU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHUEM;

— XapakTepHU30BaTh MPUHIMIIBI IEHCTBUS HM3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C ONOPOH
Ha UX ONUCaHMs (B TOM YMCJE: CUCTEMA OTOIUIEHUS JIOMOB, TUTPOMETp, IapoBasi TypOUHa, aMIepMeTp,
BOJIETMETpP, CUETYUK 3JIEKTPUYECKON DHEPruM, 3JICKTPOOCBETHTEIbHBIC NPUOOpPHI, HAarpeBaTelIbHBIC
AIIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUYECKUE IPETOXPAHUTENH; SIEKTPOMATrHUT, JJIEKTPOIBUTATENh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAHMA O CBOMCTBaX (PU3MUECKUX SBIECHHMM M HEOOXOJUMBbIe
(du3nyeckne 3aKOHOMEPHOCTH;

—  pacro3HaBaTh NPOCThIE TEXHHUYECKHUE YCTPOMCTBA M H3MEPHUTENbHBIC MPHUOOPHI MO CXeMaM H
CXEMAaTUYHBIM PHUCYHKaM (PKUIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, ABUIATENb
BHYTPEHHEI'O CrOpaHHUs, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKHX Leneil ¢
[OCJIEI0BATENbHBIM M HapajljielIbHbIM COEJMHEHHEM 3JIEMEHTOB, pa3iihyas yCJIOBHblE O00O3Ha4YeHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—  TNPHUBOJUTH TNPHUMEPHI/HAXOAUTh HHPOPMALUIO O TpUMepax MPAKTUIECKOTO HCIIOIb30BAHHMS
(bu3nUecKrX 3HaHUH B MOBCEIHEBHON KU3HM [yl oOecrieyeHHs 6€30MacHOCTH NP 0OpalleHuu ¢ npudo-
paMH M TEXHMYECKHMMM YCTPOHCTBAMM, COXPAaHEHMs 3/10pOBbS U COOJIOACHUS HOPM 3KOJIOIMYECKOIO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYHIECTBJISATh TMOUCK HMHPOpMAMK (U3NYECKOro cojepkaHusi B ceTu VIHTepHeT, Ha OCHOBE
UMEIOIMXCA 3HAHUA M MyTEM CPAaBHEHUS [OIMOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH HH(POPMALHUIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOI UM MOXKET OBITh HEIOCTOBEPHOI;

— MHCIIOJIb30BaTh IPU BBIIOJIHEHNN YYE€OHBIX 33/laHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3HUECKOTO
COJIep’KaHusl, CIpaBOYHblE  MaTepuanbl, pecypcsl cetu VHTepHer; Biajgerb  npuéMamu
KOHCIIEKTUPOBAHM TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JlaBaTh COOCTBEHHBIE NMHUCBMEHHbIE M KpaTKHe YCTHbIE COOOIIeHMs, 00001as NHPOPMALIUIO U3
HECKOJIbKUX UCTOYHHKOB (DU3MYECKOTO COAEP KaHUs, B TOM YHUCIIE IyOJINYHO IIPECTABIIATh PE3YIbTAThI
IIPOEKTHOM WJIM MCCIENOBATENbCKOW NEATEIbHOCTH; IPH TOM I'PAMOTHO MCIIONB30BAaTh M3yYEHHBIN
HNOHATUIHBIN anmapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHUE MPE3ECHTALIUEH;

— TpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEAOBAaHUN (PU3MUECKUX IMPOLECCOB PACHpPEAEATh
00513aHHOCTH B I'pYIIIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJjauaMu, CJIEAUTH 3a BHIMOJHEHHEM IUIaHA
NeUCTBUI U KOPPEKTUPOBATh €ro, aIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh PYIIIbI;

BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOHCﬁCTBHC, MpOABJIAA TOTOBHOCTL pa3pCIliaTh KOH(I)JII/IKTBI.



TEMATHUYECKOE IINTAHUPOBAHUE

BelIeCcTBA

CTPOEGHMH BEIECTBA: OIBITHI C PACTBOPEHHEM PA3JIMUHBIX BELIECTB B BOJE;
Pemrenne 3a1a4 10 OIIEHMBAHHIO KOJIMYECTBA ATOMOB HIIU MOJIEKYJI B €IHHIIE 00BEMa
BEIIECTBA;

OOBsicHeHHEe OPOYHOBCKOTO BIDKEHUS, SIBICHIS TU(DY3UHH pa3iniduil Mex Ty HIMA Ha
OCHOBE IOJIOXKEHUH MOJIEKYIIIPHO-KHHETHYECKON TEOPHH CTPOEHHS BEIIECTBA;

OOBsICHEHHE OCHOBHBIX PA3JIM4UH B CTPOCHHUH Ta30B, XKUIKOCTEH U TBEPIBIX TET C
UCIIOJIB30BaHIEM ITOJIOKEHNH MOJIEKYJIIPHOKHHETHIECKOI TEOPHH CTPOCHUS BEIIECTBA;
IIpoBenenne 1 0OBSICHEHHE OIBITOB, IEMOHCTPHPYIOIINX KAIWUIIPHEIC SIBJICHUS U SIBJICHHE
CMa4nBaHUS;

OOBsICHEHHE PO KANMJUTIPHBIX SBICHUH JUIS ITOCTYIUICHHS BOJbI B OPraHU3M PacTeHHH
(MC — 6uonorns);

Habmonenue, nposeseHne u 00bSICHEHNE OIBITOB IO HAOIIOICHUIO TEIIIOBOTO

PAaCIINPEeHHs Fa30B, XKUIKOCTEH U TBEPIBIX Tel;

OO0BbsicHEHHE COXpaHEeHHUs 00bEMA TBEPABIX TEll, TEKYYECTH KMAKOCTHU (B TOM YHCIIE,
Pa3HUILBI B TEKYUECTH JUIS Pa3HBIX XKUIKOCTEH), NaBIeHHs rasa;

IIpoBenenue ONMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD JaBICHHS BO3LyXa OT ero 00bEMa U
HarpeBaHHs WK OXJIaXICHUS, U UX 00BACHEHUE HA OCHOBE aTOMHO-MOJIEKYIAPHOTO YUCHUS;
AHanu3 NpakTHYECKUX CUTYalLHi, CBI3aHHBIX CO CBOMCTBAMHU I'a30B, KUIKOCTEH U TBEPIABIX
T,

ITuceMeHHsbIiH
KOHTPOJTb;
KoutponbHas pabdora;
CaMoolIeHKa C
HCIIOJIB30BAHUEM
«OI1EHOYHOTO JUCTAY,

Ne | HanmeHnoBaHue pa3ieoB U KounvectBo yacon Jara Buasl fesiTeIbHOCTH Bunpl, popmbl DJIeKTPOHHBIE
n/m | TeM NPOrpaMMBbI H3Y4eHHs KOHTPOJIsA (mdposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE oGpasoBaTe/bHbIe
padoTsl padoTsl pecypest
Paznen 1. TenioBble siBJIeHHsI
1.1. | Crpoenue u cBoiicTBa 4 0 0 Haburo/ieHne 1 MHTEpIpETalysl OIbITOB, CBUIETEILCTBYIOUIMX 00 aTOMHO-MOJIEKYISPHOM | YCTHBIN 0mpoc; http://school-

collection.edu.ru




1.2
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OG60cHOBaHME MPABUIT U3MEPECHHUS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHHMS | IIKAJ TEMIICPATYPBI;

HabGumoieHne 1 00bSCHEHHE OIBITOB, ISMOHCTPUPYIOIINX H3MECHEHHE BHYTPEHHEHT SHEprun
Tesla B pe3yJbTaTe TeIUIoNepejaul U paboThl BHEIIHHUX CHIL;

Habmronenue u 00bsCHEHUE OIBITOB, 00CYK/ICHHE IPAKTHYECKUX CUTYAIUH,
JIEMOHCTPUPYIOIIHX PA3IHYHbIC BUBI TEIUIONEPeJaul: TEIIONPOBOJHOCTD, KOHBEKIIUIO,
U3IIydeHHeE;

HccnenoBanue sBIEHUS TEINIOOOMEHA IIPH CMEIINBAHUH XOJIOAHOMN U TOPSYEH BOJIBI;
HabmoneHne ycTaHOBIICHHS TEIUIOBOIO PABHOBECHS MEX]Ty TOpsiueil M XOIOJHOH BOJOH;
Omnpenenenne (M3MepeHne) KOIMIECTBA TEIUIOTHL, IOJIYYEHHOTO BOOI IIPH TeTI00O MeHe ¢
HArpeThIM META/UTHIECKUM IHIHHAPOM;

Omnpenenenne (M3MepeHne) yASIEHON TEINOEMKOCTH BEIECTBA;

Pemenne 3a1a4, CBSI3aHHBIX C BHIYHUCICHHEM KOJIHYIECTBA TEIUIOTHI ¥ TIUIOEMKOCTH TIPH
TEII000MEHE;

AHanm3 CHTyanuil IPaKTHIECKOTO UCIIONB30BAHS TEIIOBBIX CBOHCTB BEIIECTB I
MaTepHajoB, HaIpHMep B LIeJIAX dHeprocoe pexeHus: TeMION30M LIS,
9HeprocOeperaonye Kpbly, TePMOAKKYMYIISTOPHI U T. 1.;

HaGutonenue siBeHuit ncnapeHust ¥ KOHICHCALUH;

Hccnenosanue nporecca ucnapeHus pasiInuHbIX KUIAKOCTEH;

OOBbsiCHEHHE SBJICHUI UCTIAPEHUS ¥ KOHJICHCALIMKM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yUEHUS;

Habmonenue 1 06bsAcHEHNE TIPOIIecca KUMEHHUS, B TOM YHCIIe 3aBUCHMOCTHU TeMIIepaTypbl
KHUIICHUS OT JaBICHUS;

Onpenenexue (M3MEPEHHE) OTHOCUTENIBLHON BIKHOCTH BO3/1yXa;

Habmonenue npouecca IIaBIeHus KPUCTAIMIECKOTO BELIECTBA, HAIPUMED JIbJa;
CpaBHeHHE POLECCOB IIIAaBIeHHUs KPUCTAIUIMUECKUX Tell U Pa3MArdeHHs IPH HarpeBaHUU
aMOpQHBIX Tel;

Onpenenenne (M3MepeHne) yASIbHOM TEIUIOTHI IUIaBIeHUs Jibaa. OObsICHEHNE IBICHUN
IUTaBJICHUS M KPUCTAIUIM3ALMH HAa OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS;

Penrenne 3a1a4, CBS3aHHBIX ¢ BEIYHCICHHEM KOJIMYECTBA TEIUIOTHI B POLECCAX
TeIuIonepe1ady PH IUIABJICHIN U KPHCTAUTH3ALNH, HCIIAPEHNN U KOHICHCAIINH;

AHanu3 cutyarmii IpakTHIECKOro IPUMEHEHNUS SIBICHUIT TUIABICHHS U KPHCTAIIIN 3aLHH,
HaIpuMep, NOTy4eHHEe CBEPXIMCTHIX MATEPHAIIOB, COEBast IPeiKa H JIp.;

AHanm3 paboTsI ¥ 00bsICHEHNE IPHHIIAIIA ASHCTBUS TEIUIOBOTO IBUTATEIS;

Brrancnenne Koan4ecTsa TEIUIOTHL, BBIEISIOMIEr0Cs IPH CTOPAHNH PA3IMYHBIX BHJIOB
torumBa, u KI1J] nBurarens;

OO6cy>XIeHHE KOJIOTHIECKHX TTOCIIEICTBII HCIIOIb30BaHMS JBUraTelIeH BHYTPEHHErO

M~ N A

VYernblii onpoc;
IMucemenHbII
KOHTPOJIb;
KoHtponbHas padora;
IMpaktudeckas padboTa;
CamooIieHKa ¢
UCTIONB30BAHUEM
«O1IeHOYHOT O JIHCTaY;

http://school-
collection.edu.ru

Hroro no paszzeny
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Pazgen 2. D1eKTpHYecKHe H MATHHTHBIE SIBJICHHUS

2.1

E)J]eKpr{ecKne 3apsabl.

3apsisKeHHbIE TeJIa U UX
B3aHMOo/IeiicTBHE

5

0

Habntonenue u npoBeeHNE OMBITOB MO HIEKTPU3ALNH Tl IPH COMPUKOCHOBEHUH H
HHTYKIHEH;

Habmonenune 1 00bsCHEHHE B3aMMOJICHCTBHS OTHOMMEHHO U Pa3HOMMEHHO 3apsDKEHHBIX
Te;

OOBbsiCHEHHE IPUHIHIIA JEHCTBHSA HIEKTPOCKONa,;

OOBbsICHEHHE SBICHUHN NIEKTPH3AIMH TIPU CONPUKOCHOBEHHUH TEJ ¥ MHAYKIHEH ¢
UCIIONIB30BAHUEM 3HAHUH O HOCUTEISIX HIEKTPUUECKUX 3apsJIOB B BELIECTBE;
Pacnio3HaBanue U 00bSCHEHHE SBICHUH JICKTPU3AINH B IOBCEIHEBHOM JKU3HH;
Habronenne u 00bsiCHEHUE OMBITOB, MIUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
3NEKTPUYECKOTO 3apsa;

HabutoeHre onbITOB 0 MOACITHPOBAHUIO CUIIOBBIX JIMHUIT JIEKTPUUECKOTO TIOJIS;
HccenenoBanue neicTBUs BIEKTPUUECKOrO 1101 HA POBOJXHUKY U AUJIEKTPUKH;

YcrHslit onpoc;
[TucemenHbII
KOHTPOJIb;
CamoorieHka ¢
HCTIOJIb30BAaHUEM
«O1IEHOYHOTO JIHCTaY;

http://school-
collection.edu.ru




2.2. | IocTostHHBI dIeKTpUYeckuii | 23 6 Habnronenue pa3nuyHbIX BUIOB JEHCTBHS JIEKTPHISCKOrO TOKA U OOHApYKEHUE STUX BUAOB| YCTHBIN ompoc; http://school-
TOK JIEHCTBUS B IOBCEHEBHOM JKU3HU; TTucsMeHHbIIH collection.edu.ru
COopka M UCTIBITAaHUE TEKTPUYECKOH 11€HU MOCTOSHHOTO TOKa; KOHTpOJIb;
M3mepeHue cuitbl TOKa aMIepMeTpoM; KontpospHas pabora;
W3mepenne dIeKTPHISCKOT0 HAIPSDKEHUS BOIETMETPOM; ITpakTudeckas padoTa;
IIpoBenenne 1 0OBACHEHHE OIBITOB, AEMOHCTPHPYIOIINX 3aBHCUMOCTD 3JIEKTPUICCKOTO CamooneHnka ¢
COIIPOTHUBIICHHS IPOBOAHMKA OT €T0 JIUHBI, IUIONIAH TIONEPEIHOro CeUeHNsT 1 MaTeprana; | UCIOIb30BaHUEM
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT «OUEHOYHOrO JHCTaN;
COIIPOTHUBIICHHS PE3UCTOPA H HATIPSHKEHUSHA PE3HCTOPE;
TIpoBepxka mpaBmIIa CIOXKEHHUS HAIPSHKEHUH IIPH ITOCTIE0BATENLHOM COSUHEHHH IBYX
PE3UCTOPOB;
TIpoBepka mpaBmIIa IS CHIIBI TOKA IPH TTApaIeTbHOM COSIHHEHUH PE3HCTOPOB;
AHanu3 CHTyanuil MOCIEeA0BATENIBHOTO U TApAJLIETbHOTO COSUHEHHS IPOBOHUKOB B
JIOMAIITHUX YIEeKTPHIECKUX CETAX;
Pemrenne 3a7a4 ¢ ucrnons3oBanueM 3akoHa OMa i opMyII pacuéTa HIEeKTPHIECKOTo
CONPOTHUBJICHHS IPHU MOCIEIOBATENLHOM H NapajLIeIbHOM COeJUHEHHH IIPOBOIHUKOB;
Omnpenenenue padOTHI AMEKTPUUECKOTO TOKA, IPOTEKAIONIET0 Yepe3 Pe3HCTOop;
OnpeneneHue MOIHOCTU dIEKTPUIECKOT0 TOKa, BbIIEISIEMOIl Ha PE3UCTOPE;
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA 4epe3 JaMIIOUKy OT HAaIPsDKCHUS Ha Held;
Onpenenenue KI1/] HarpeBatens;
HccnenoBanue npeobpa3oBaHus 9HEPIUK NIPH NOABEME IPy3a JEKTPOABUIaTEIEM;
OO6BsiCHeHHe YCTPOUCTBA U NPUHIIUIA JSHCTBHS JOMAIIHUX 3/1€KTPOHArPeBaTeIbHbIX
prOOpoB;
OO6BsicHeHNe IPUYUH KOPOTKOTO 3aMbIKAHHS U IPUHINUIA JeHCTBHS IIIaBKUX
IpeloXpaHuTeneii;
Peenue 3aay ¢ ucnonb3oBanueM 3akoHa [xoyns—IIenna;
Haﬁnmnenne BORHUKHOREHUI dDNEKTHNUYECKOTO TOKA R KWUNTKOCTH "
2.3. | MarauTHbIe SIBJICHUS 8 2 WcenenoBanyre MarHUTHONO B3aUMO/IEMCTBHS IOCTOSHHBIX MATHUTOB; VYerusiit onpoc; http://school-
VI3yyeHne MarHUTHOTO HOJIS TOCTOSTHHBIX MarHATOB NIPH HX OOBEAMHEHNH U Pa3JCIICHHN; [InceMeHHBIH collection.edu.ru
IIpoBeneHre ONBITOB MO BU3YaTU3alUU OIS IOCTOSHHBIX MATHUTOB; KOHTPOIIb;
V3yueHne sBIIeHNs] HAMarHHIMBAaHUS BEIIECTBA; KontponpHas pabota;
Hccnenosanne NeiCTBHSA 3IEKTPHIECKOTO TOKA HA MATHUTHYIO CTPENIKY; ITpakTnyeckas paboTa;
IIpoBeneHne OMBITOB, IEMOHCTPUPYIOIIHX 3aBUCHMOCTD CHJIBI B3AUMOAEHCTBHS KATYIIKU C
TOKOM M MarHuTa OT CHJIBI M HAIIPABJICHAS TOKA B KaTyIIKE;
AHanu3 CUTyaluil IPaKTHIECKOTO IPUMEHEHHUS DIeKTPOMArHUTOB (B OBITOBBIX
TEXHHYECKHX YCTPOHCTBAX, IPOMBIILIEHHOCTH, MEIHINHE);
H3yuenune neficTBHSA MaTHUTHOTO TIOJIS HA IPOBOAHUK C TOKOM;
V3yuenne neiicTBHS IEKTPOIBUTATEIS;
W3mepenue KI1J] anekTpoaBUraTenbHON yCTaHOBKY;
PacriozHaBaHue U aHAIM3 Pa3IMYHBIX IPUMEHEHUH HIIEKTPOABUraTeNeH (TpaHCHopT,
OBITOBBIC YCTPOICTBA H 1. );
2.4. | DieKTpOMarHuTHAsI 6 1 OmBITHI 10 MCCIIEN0BAHKIO SIBJIEHHS dJIEKTPOMArHUTHOH MHIYKLHHU: HCCIE0BAHHE YerHslit onpoc; http://school-
HHIYKIUS M3MEHEHUH 3HaUCHNS U HAIIPABICHUS HHIYKIIHOHHOTO TOKA; IMuceMeHHBIIH collection.edu.ru
KOHTPOJIb;
KoHtponbHas padora;
IMpaktuyeckas padota;
Hroro no paszueny 42
PesepBHOe BpeMmst 0
OBLIEE KOJIMYECTBO YACOB 68 13

I10 [TPOT'PAMME




IHOYPOYHOE IIJNTAHUPOBAHHUE

Ne Tema ypoka KounuectBo yacos Jlara Buapi,
n/n usyuenus| Gpopmsl
BCEro| KOHTPOJIbHbIE IPAKTHYECKHE KOHTPOJISE
padoThI padoThI
1. 1 0 0 1 Henensa |YcCTHBIN
TernnoBoe ABUKEHUE. ompoc;
Temneparypa. [T1ceMeHHBII
KOHTPOJIb;
2 BHYTPEHHSS SHEPTHAL. 1 0 0 1 Hepmensa |YCTHBIH
CriocoObl U3MEHEHUs OIpOC,
BHYTPEHHEH SHEpPrUH Tela. [TuceMenHbIH
KOHTPOJIb;
3. 1 0 0 2 Hejessa |YCTHBIN
TermmonpoBOgHOCTh OIIPOC;
[TucbMeHHBIM
KOHTPOJIb;
4 1 0 0 2 Heniesid  [Y CTHBIN
Konsekuus. U3nyuenue. OIIpOcC,
[TucbMeHHBIM
KOHTPOJIb;
5. KonnuecTBO TEILIOTEI. 1 0 0 3 Hezenda |YCTHBIR
Enuauie konryecTBa OIpOC;
TEIJIOTEL. Y AelIbHas TIncrMeHHEbIi
TEMJIOEMKOCTb. KOHTPOJIb;
6. Pacuet xoimmuecTBa 1 0 0 3 Hezenda |YCTHBIR
TEIUIOTHI, HEOOXOIUMOTO OIIpOC;
JUIsl HAarpeBaHMsI Tella UiIu [lucbMeHHBI
BBIJICIISIEMOTO UM MPH KOHTPOJIb;
7 1 0 0 4 Henmenst  |YCTHBIN
Pemenue 3agau no teme: orpoc;
«KonnuecTBo TEMIOThI» [ychMeHHbI
KOHTPOJIb;
8. JlaGoparopras pabora Nel | ¢ 0 1 4 nepena  |[IpakTudeckasy
«CpaBHEHHE KOJTUYECTB paborTa;
TEIJIOTHI IPU CMEIIMBAaHUU
BO/JIbI Pa3HOU
9. Jlaboparophas pabora Ne2 | ¢ 0 1 5Hesena [[Ipaktuueckasy
«M3mepenue ynenbHou pabora;
TETIOEMKOCTH TBEPAOTO
10. DHeprus TOIMBA. 1 0 0 5 Hegenss [V CTHBIM
V nenbHas TemiaoTa OTpoc;
CropaHusL. [TucbMeHHBIN
KOHTPOJIb;




11. 3aKOH COXpaHEHHUs U 6 HeJenst  |Y CTHBIN
IIPEBPALCHNS] DHEPTUU B OIIpOC;
MEXaHUYECKHUX U TEIUIOBBIX [lncbMeHHBIM
mporueccax. KOHTPOJIb;
12. Konrponsnas padora Nel 6 Hezens  [KOHTpoJIbHAS
1o TeMe «TernoBbie pabora;
SIBJICHUSDY
13. [IpaxTuueckas padora Nel 7 Hefena  [[IpakTudeckas
«ArperaTHble COCTOSHUS pabora;
BELIECTBA.)
14. [IIaBneHye u 7 Hepensa Y CTHBIN
OTBEpJIEBaHHE OIpOC,
KPUCTAITIMIECKHX Tell [TncemennbIi
KOHTPOJIb;
15. I'paduk nnaBneHus u 8 Heslesia  [Y CTHBIN
OTBEpECBaHUS 0I1pOC;
KPUCTAJUIMYECKUX TEIL. [ IncbMEeHHBIN
VY nenbHas Temnora KOHTPOJIb;
16. Pemenue 3a1au Ha Temy 8 Hepens |V CTHBIH
«Y enbHas TETIoTa OIpoc,
IUIaBJICHUS» [TrncoMenHbIA
KOHTPOJIb;
17. Ucnapenue. HacbleHHbIM O Hepenss  |YCTHBIHN
Y HEHACBIILICHHBIN map. OITPOC;
[Tornomenue sHepruu npu [TrceMeHHBII
WCIIApPEHUN KUJKOCTH U KOHTPOJIb;
BBIJICJICHUE €€ IIPU
KOHJCHCALlUHU Tapa.
18. Kunenue. 3aBucumMocTs 9 Henens |V CTHBIH
TeMIepaTypsbl KUIIEHUS OT OIIPOC;
JaBIICHHS. TIncrMeHHEbIi
KOHTPOJIb;
19. BraxHocTb Bo31yXa. 10 nepens |V cTHBIH
Crioco0sl onpeeneHust OIpOC,
BJIAKHOCTH BO3]lyXa. [TucoMenHbIH
KOHTPOJIb;
20. VY nenbHast TemoTa 10 nenenst Y cTHBIH
napooOpazoBaHus U OIpoC,
KOHJICHCALIHH. [ IuceMeHHBIN
KOHTPOJIb;
21. Pemenue 3agau Ha Temy 11 Hepena [Y CTHBIN
«Y neapHas TEIIOTa OIIPOC;
napooOpa3zoBaHus U [TucrMeHHBIN
KOHJICHCALIUK» KOHTPOJIb;
29 PaboTa raza u mapa npu 11 Hepens |YCTHBIN
pacupenuu. /IBurarens OIIPOC;
BHYTPEHHETO CrOpaHusl. [ IncbMEHHBIN




23 [IpakTuyeckas padora Ne2 12 nepena [Ipaktuueckasy
«[TapoBas TypOuHa u ee pabora;
YCTPOMCTBO»
[Ipeobpa3zoBanus sHepruu
24, KII/I TemnoBoro ABUraress 12 nepens Verublit
0I1pOC;
25, Pemenue 3amad no reme: 13 nepena Y crHbIl
«I3MeHeHue arperaTHbIx OIpOoc,
COCTOSIHUH BELLIECTBAY. [Tncemennblii
KOHTPOJIb;
26. Konrponsnas padora Ne2 13 Hexpena KoHTpobHas
Ha TeMy «/3MeHeHue pabora;
arperaTHbIX COCTOSHUMN
27 DnekTpu3aiys el npu 14 nepens |Y CTHBIN
COIPUKOCHOBEHHUHU. 0I1pOC;
BsaumogeiicTBue [ TnceMeHHbII
3apshDKeHHBIX Teq. [[Ba poxa KOHTPOJIb;
8. DIEeKTPOCKOIL. 14 Hepens |Y CTHBIN
[IpoBoHMKH, OIIPOC;
TUDIIEKTPUKU U [TuceMeHHBIN
MIOJIYTIPOBOXHUKH. KOHTPOJIb;
29. 15 "Hepens [YCTHBIR
DNEKTpUUECKOE MOoJIe. OIpoc,
[TrcbMEHHBII
KOHTPOJIb;
30. JleMMOCTD 15 Hepens |YCTHBIN
AIEKTPUYECKOTO 3aps/ia. OIpoc,
ONEKTpOH. [TucbMeHHBIH
KOHTPOJIb;
31. CtpoeHue aTOMOB. 16 Hefenst |Y CTHBIN
OOmbsicHeHnE 0I1pOC;
JJIEKTPUYECKUX SIBJICHUM. [I1ceMEHHBIN
3CO3. KOHTPOJIb;
32. DNEeKTPUIECKUHN TOK. 16 nepens Y CTHBIH
Uctounnku OIIPOC,
INEKTPUYECKOTO TOKA. [InceMeHHBIH
KOHTPOJIb;
33, ) 17 Hepens |Y CTHBIN
DnexTpuueckas Lenb U e€ orpoc;
COCTaBHBIE YaCTH. | T y———
KOHTPOJIb;
34. DNEeKTpUUECKUN TOK B 17 Hepena [Y CTHBIN
Merauiax. Jlencreus 0IIPOC;
3JIEKTPUYECKOTO TOKA. [TrceMEHHBIN
Hanpasnenue KOHTPOJIb;
35. Cuna Toka. AMnepmerp. 18 Hepena [lucbMeHHBIN
W3mepeHue cuibl TOKa. KOHTPOJIb;




36. JlaGoparophas pabota Ne3 18 Hepensa [[IpakTuyeckas
«COopka 3IeKTpuIeCKOn pabdora;
uenu. Mamepenue cusbl
TOKa Ha €€ pa3IMYHBIX

37. OnekTpudeckoe 19 nepensa [YcrHbII
HanpspkeHue. EanHune OIPOC,
usMepeHus. BomabTmerp. [TiceMeHHbIH

KOHTPOJIb;
38. JlaboparopHnas pabota Ned 19 Hepena [IpakTrdaeckas
«M3mepenue HanpsHKeHUs! pabora;
Ha pa3IMYHBIX y4acTKax
AIEKTPUYECKON LIETTN
39. 3aBUCHUMOCTD CHJIBI TOKA OT 20 Henesd [Y CTHBIN
HaTPSHKCHHUS. 0I1pOC;
DIIeKTpUUIECKOe [TrucbMeHHBIIM
COINIPOTHBIICHHUE KOHTPOJIb;

20. 20 Hepensa [YCTHBIN
3akoH OMa a1 yyacTka ompoc;

Lerd. [lrucbMeHHBIM
KOHTPOJIb;

41. Pacuer conporuBienus 21 Hepens |V CTHBIH

POBOJHUKA. Y AeTbHOE OIpOC,
conportusiieHue. PeocraTsl. [Tncemennbii
KOHTPOJIb;

42, Jlaboparopnas padota Ne 5 21 Hepens [[IpakTuyeckas
«PerynupoBanue cuibl pabora;

43 JlaGopatopHas pabota Ne 6 22 nepens [[Ipaktuueckast

«M3mepenune pabora;
COIIPOTHBIICHUS
44. 22 Heplens [Y CTHBIN
[TocnenoBarenbHOE orpoc;
CO€IMHEHUE MTPOBOIHUKOB | y——
KOHTPOJTb;
45, 23 Hefensa [YCTHBIN
[TapannensHoe ormpoc;
COEIMHEHUE MTPOBOTHUKOB | TR y——
KOHTPOJIb;
46. Pemenue 3agau Ha Temy 23 Hependa |Y CTHBIN
«[locnenoBarenbHoe U 0T1pOC;
MapajuieIbHOE COEIUHEHUS T IncrMeHHBII
MIPOBOJITHUKOBY KOHTPOJIb;
47, 24 Henens |Y CTHBIH
PaGora u MomrHOCTH 0T1pOC;
INEKTPUYECKOTO TOKA. [TucrMeHHBIN

KOHTPOJIb;




24 Hepenst

'Y CTHBIN

48. Pemenue 3agau Ha Temy
«Pabora 1 MOIITHOCTh OIIpOc; .
ANEKTPUYECKOTO TOKa» TTuchMenHbIii
KOHTPOJIb;
49. JlaboparopHas pabota Ne7 25 Hepiens [[IpakTuyeckas
«M3MepeHne MOIIHOCTH U pabora;
paboThI TOKa B
ANEKTPUUYECKON JTamMIIe)
50. HarpeBanue nmpoBoIHUKOB 25 Hefens [Y CTHBIN
AIEKTPUUECKUM TOKOM. 0I1pOC;
3akon Jlxoyns-Jlenna. [TrucbMeHHBIH
51. [TpaxTrueckas padota Ne3 26 Hegeand [[IpakTuyeckas
«Jlamna HakanuBaHMUS. paborta;
DIIEeKTpUUYECKHE
HarpeBaTelIbHbIC
5. 26 Hesens [Y CTHBIN
Kopotkoe 3aMbIkanue. onpoc;
[Ipenoxpanutenu. TyichMCHHbII
KOHTPOJIb;
53. Pemenue 3amay mo reme 27 Hesend Y CTHBIN
«DJIEKTPUUECKHE OIIpOC;
SIBJICHIS). [I1ceMEHHBIN
KOHTPOJIb;
54. KonTponbhas padota Ne 3 27 nepensa KoHTposibHAs
1o TeMe «DJIEeKTpUIeCcKre pabora;
55. MarauTHoe moJIe. 28 Hepens |YCTHBIN
MarsuTHO€ 1noje npsiMoro OIIpOC;
TOKa. [I1ceMeHHBIN
KOHTPOJIb;
56. 28 Hesens [Y CTHBIM
DNEeKTPOMArHuThI U UX ompoc;
TPUMCHCHHC [I1ceMeHHBIN
KOHTPOJIb;
57. JlaGopaTopHnas padora Ne 8 29 nepend [IpakTuueckasy
«COopKa dIeKTpOMarHuTa pabora;
Y UCIIBITAHUE €ro
JEUCTBUS
58. 29 Hepenst [V CTHBIN
[TocTostHHBIE MAarHUTHI. ompoc;
MarunutHoe nosne 3emiu ychMeHHbI
KOHTPOJIb;
59. JleiicTBUE MarHUTHOTO 30 Hegens [YCTHBIN
T0JIs1 Ha MPOBOJHUK C 0I1pOC;
TOKOM. DJIEKTPUUYECKUN [T1ceMEHHBIN

JABUTaTCIIb.

KOHTPOJIb;




60. JlaGoparopras pabora Ne9 | ¢ 1 30 nHezena [Ipaktuueckasy
« COOpKa IEKTPUIECKOTO pabora;
JBUTATENS TOCTOSIHHOTO
TOKa (Ha MOJIEIIN )»
61. OOGHapy»xeHre MarHUTHOTO| | 0 31 Hepens [V CTHBII
TOJISI 110 €r0 JIEVMCTBUIO Ha OIpOC;
AIIEKTPUYECKUI TOK. [T1ceMeHHBII
[IpaBuiio n1€BOM PyKH. KOHTPOJIb;
62. 1 0 31 "Hegens |YCTHBIN
WNHyK1ys MarHuTHOro o1poc;
HOJL [TuchbMEHHBIH
KOHTPOJIb;
63. 1 0 32 Henend |Y CTHBIN
MarHuTHbI NOTOK OIIPOC,
[lucbMeHHBIH
KOHTPOJIb;
64. SBsteHe 1 0 32 Hepens Y CTHBIN
ANEKTPOMArHUTHOM oTpoc; .
CAMOMHTYKITHH [T1ceMeHHBII
KOHTPOJIb;
65. 1 0 33 Henend |Y CTHBIN
Hanpasnenue onpoc;
WHJIYKIIMOHHOTO TOKa. ychMeHHbI
ITpaBuio Jlenna. KOHTDOJB;
66. Jlaboparopnas pabora |1 1 33 nepend [IpakTuueckas
NelO «M3yuyenue sBaeHus pabora;
3J€KTPOMAarHUTHOM
WUHIYKIHH
67. [ToBTOpUTENBHO- 1 0 34 Hepens |Y CTHBIN
00001l ypok mno 0TIpOC;
Teme: «JIEeKTPOMarHuTHhIE [I1cbMEHHBII
SIBJICHUS». KOHTPOJIb;
68. KonTtponbHas padora Ned | ¢ 0 34 Hepena KoHTpoapHAs
Ha TEMY pabora;
«NEKTPOMAarHUTHBIE
SIBJICHUS»
OBILIEE KOJIMUECTBO YACOBIIO 68 13

[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusnka 8 kmacc/Ileppimkuna A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemieHue;
Beenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Pabouas nporpamma. @usuka. 7 — 9kaccel: yueOHO-MeToAu4YecKoro nocodus /coct. TuxonosaE.H. — 2-¢
usg.,crepeorun. —M.: JIpoda,2013. — 398,(2)

[Tporpammbr ocHOBHOTO 00111€TO 0Opa3zoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B.
®unonosud, E.M. ['yTHHK).

[Teppimikun A.B. @usnka. 8 kiace. YueOHuk it 001eo0pa3zoBareabHbIX yupexaeHuit . M.:JIpoda. 2011
Jlykamuk B.M. COopHuUK BOIIPOCcOB U 3a1a4 1o ¢usuke. 7-9 ki1. — M.: [Ipocsemenue, 2010. —192c.

Kupuk JI.A. ®u3uka — 8. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE pa0OThI. —5-¢ U3JaHHE,-
M.MNJIEKCA, 2013.

Actaxosa T.B. ®usuka. § knacc. Jlaboparopusie pabotsl. Kontponbhsle 3ananus. —Caparos:Jluneii, 2014.

Mapon A.E. ®usnka. 8 kiacc: yaeoHo-meroandeckoe nmocoone/ A.E. Maposn.- M.: llpoda, 2011.- 123c.:

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET

1. bubnuoreka — Bc€ mo npenamety «dusukay. — Pexxum nocryna: http://www.proshkolu.ru
2. BuneoonsiTel Ha ypokax. — Pesxum moctyna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum poctyma: http://school-
collection.edu.ru

4. VlaTepecHple MaTepHAIIBI K YpOKaM (PU3HKH IO TE€MaM; TECTHI TT0 TeMaM; HarJISIHbIE TTOCOOUS K YpOKaM. —
Pexxum noctymna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBatebHbIe pecypcehl. — Pexum noctyna: http://www.openclass.ru

6. DiekTpoHHBIe yUeOHUKH 110 pu3uke. — Pesxum mocryma: http://www.fizika.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA

YUYEBHOE OBOPYJAOBAHHUE
CrpaBoyHbIe TaOIUIIBI

Monenb KpUCTaNIMYECKON PEIIeTKU JIba, TOICTOCTEHHBINA COCY ¢ MPOOKOIM M HACOCOM, TPOOUPKH,
CHUPTOBKU, TPUOOP AJIs AEMOHCTPALIUU TEIUIONPOBOIHOCTH PA3IUYHBIX METAJIJIOB, MAHOMETPBI,
TEIJIONPUEMHHKH, JIEKTPUUECKas TUIMTKA, TUTPOMETP, TICUXPOMETP, JIBUTATEIh BHYTPEHHETO CTOPaHus B
paspese, 500HUTOBAs U CTCKJISTHHAS MMAJI0YKH, IIEJIK, MEX, CYJATAaHUUKH, HIIEKTPOMETP, IEKTPOCKOII,
CTEKJISIHHBIN KOJIOKOJI C HACOCOM, METaJUIMuecKasi THJib3a, paMKa C TOKOM, FaJIbBAaHOMETP, KOHJIEHCATOPHI,
npuoOop, AJisi JEMOHCTPALUH TUHUNA MarHUTHOTO TIOJISI IPOBOIHUKA C TOKOM, KaTYIIKa C CEPACUHUKOM,
MarHuTHasl CTPEJIKa, KOMIIAC, MarHUTB, MOJIEJb JIEKTPOIBUTATEIS.

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIAM
[Tepeuens oGopymoBaHus AJs 1aOOPATOPHBIX PadoT:

1) 3MepuTenbHble LIUIMHAPBI

2) Crakanbl

3) Kanopumerpsl

4) TepmomeTpbl

5) Merannnueckue UMIMHAPHI HA HUTH
6) Becsl ppiyakHbie

7) Becsl aeKTpoHHBIE

8) JINII

9) Jlamnia Ha O/ICTaBKE

10) Kirou

11) Amnepmertp

12) CoeaunuTenbHbIE IPOBOIA

13) Pe3ucrop

14) BonsT™meTp

15)Peocrat

16) Cobuparorasi 1 pacceuBaroIias JUH3bI
17) Oxpan

18) 3smepurenbHas JeHTa

19) Karymka-MoTok

20) MarauTsl

21) Karymika ¢ ’xejne3HbIM cepIeYHUKOM

22) Monens reHeparopa



MNOACHUTEJIBHAS 3AIINCKA

CopnepxaHue MNporpaMMbl HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
YUaIIUXCs M OpTaHU3aIMI0 H3ydeHUs (PU3UKH Ha IeITETLHOCTHON OCHOBE. B HEell yUnTHIBalOTCS BOZMOKHOCTH
npeameta B peanuzanuu TpedoBanuit PI'OC OOO Kk mIaHUPyeMbIM JTUYHOCTHBIM M METAIpPEAMETHBIM
pe3ynbrataM OOy4eHHs, a TaKKe€ MEKIIPEJIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMUs.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI O ITPEJIMETA «®U3UKA»

Kypc ¢usukun — cucrtemooOpasyronuii sl eCTeCTBEHHOHAYYHBIX YU4EOHBIX MPEAMETOB, MOCKOJIBKY
(bu3nyecKre 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHUEH, OUOIOruel, acTpoHOMHEH
u (usmueckoi reorpadueii. Ou3nKa — 3TO TPEAMET, KOTOPHI HE TOJHKO BHOCHT OCHOBHOW BKJAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MIPEIOCTABIIAET Harboiee sicHble 00pa3iibl IPUMEHEHHUS! HAy4HOTO
METO/a MO3HaHUs, T.€. Crloco0a MoJydeHUs IOCTOBEpHBIX 3HaHUM 0 Mupe. Hakonerr, pusuka — 3T0 IpeaMeT,
KOTOPBIN HapsAy C APYTHUMH €CTECTBEHHOHAYYHBIMU MPEIMETaMHU JO0JKEH J1aTh IIKOJIbHUKAM MIPE/ICTABICHHE
00 YBJIEKAaTEIbHOCTH HAYYHOTO HCCICIOBAHUS U PAJOCTH CAMOCTOSTEIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

OpHa U3 MaBHBIX 3a7a4d (pU3MUYECKOro 0Opa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOUT B
(GbopMHPOBaHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM MacChl 00y4aromuxcs,
KOTOpBIE B AaNibHElIIeM OyAyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTenbHOCTH. Ho He MeHee BayKHOM
3a/1aueil SBJISETCS BBISIBJICHUE U MOJATOTOBKA TAJIAHTIIMBBIX MOJIOABIX JFOAEH ISl MPOIOJIKEHUS] 00pa30BaHUs
u JlabHeNIen npodecCHOHATbHOM NEATEIbHOCTH B obmactu €CTECTBEHHOHAYYHBIX
HCCIIEIOBAaHUM U CO3JaHUH HOBBIX TEXHOJIOTHH.

CornacHo NPUHATOMY B MEXIYHApOAHOM COOOIIeCTBE OmNpeieNeHnio, EcTecTBeHHOHAayuHas
IPaMOTHOCTb — 3TO CIIOCOOHOCTh YeNIOBEKa 3aHUMAaTh aKTHBHYIO IPak-JaHCKYIO MO3ULHUIO MO O0IIECTBEHHO
3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMHM, M €ro TOTOBHOCTb MHTEPECOBAThHCS
€CTECTBEHHOHAyYHbIMU  uaesMH. HayyHO  rpaMOTHBI  YelOBEK  CTPEMUTCS  y4acTBOBAaTb B
apryMEHTHPOBAaHHOM OOCYXKACHUHU MPOOJIeM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSM, YTO
TpeOyeT OT HEro CIEAYIOUIMX KOMIIETEHTHOCTEH:

— HAY4YHO OOBSICHATH SBJICHMUS,
— OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS,
— HHTEpIPETHUPOBATh JaHHBIE U UCIIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA JIS IIOJYyYEHHS BBIBOJIOB.

W3yuenne ¢u3uku crnocoOHO BHECTH pelIaroIiuii BKJIaJ B (OPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYarOIIHXCsl.

HEJIM U3YUYEHUSA YYEBHOTI'O IPEJIMETA «®U3UKA»
Lenn u3yuyenust Gpu3MKu Ha YpOBHE OCHOBHOTO 001ero obpasoBaHus ompenaeieHbl B Konnenuuun

npernoaBaHus yueOHoro npenmera «Pusnka» B 00pa3zoBaTelbHbIX opranu3anusax Poccuiickoit @enepanumy,



peanu3ylonMX OCHOBHBIE 00I1e00pa3oBaTeIbHbIe MPOrpaMMbl, YTBEpKAEHHOW pemeHueMm Koieruu
MunucrepcTBa npocsenienus: Poccuiickoit @eneparun, npotokoi ot 3 aekadps 2019 r. Ne ITK-4BH.

Henu nzydyeHus: GuU3MKU:
— npuoOpeTeHre HHTepeca U CTpeMIICHHUs 00yJaroIuXCsl K HAYYHOMY HM3YYEHUIO MPUPOJbI, PA3BUTHE MX
MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
—  pa3BUTHE IMPEICTAaBICHUA O HAyYHOM METOJ€ TO3HAaHUS M (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIECHMS K OKPYKAIOIIUM SIBJICHUSAM;
— (opMupoBaHHEe HAay4YHOIO MHPOBO33PEHHUS KaK pe3ysbTaTa HM3Y4YeHHUs OCHOB CTPOEHHUS MAaTepUu U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;
— (QopMHpOBaHUE MPENCTABICHUH O PO (GU3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;
— pa3BUTHE NPEACTaBICHUI 0 BO3MOXKHBIX cpepax Oynyuieil mpodeccuoHalIbHON 1eATEIbHOCTH, CBI3aHHON
¢ (pu3MKOH, MOATOTOBKA K JlabHEHIIEMY O0yYEHHIO B 3TOM HalpaBJI€HUH.

JlocTukeHune 3TUX Lieled Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs O0ECIIEUMBAETCS PEIICHUEM
CIIEYIOINX 3a]au:
— TNpuOOpeTeHHEe 3HAHUM O JUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
— TpuOOpeTeHNe YMEHUI ONMUCHIBATH U OOBACHATh (U3NUECKUE SBJICHUS C UCIOJIH30BAHUEM MOTYYCHHBIX
3HAHUIM;
— OCBOEHHE METOJIOB PEIICHHUs NMPOCTEHIINX pacu€THBIX 3aJau ¢ UCTOJIb30BaHUEM (DU3MUYECKUX MOJEIEH,
TBOPYECKHX M MPAKTUKOOPUEHTUPOBAHHBIX 3a]a4;
— pa3BUTHE YMEHUH HAONIONATh MPHUPOJIHBIC SBJICHUS W BBINOIHATH OMBITHI, JIAOOpPATOPHBIE pabOTHl U
AKCIIEPUMEHTAIBHBIE NCCIICOBAHUS C UCTIOIF30BAHUEM N3MEPHTEIBHBIX TIPHOOPOB;
— ocBoeHHe NpuéMOB paboThl ¢ MHpOpManueill (HU3NYecKoro cojaep)kaHusi, BKIOYas UHPOPMAILUIO O
COBPEMEHHBIX JIOCTHKEHUAX (DU3UKH; aHAJIU3 U KPUTHUECKOE OLIEHWBaHHe WH(OpMaIINU;
— 3HAKOMCTBO O chepamu MpophecCHOHATBHON JESITEIbHOCTH, CBA3aHHBIMU C (PM3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUSX (PU3MUECKON HAYKH.
MECTO YYEBHOI'O TIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE
B cootBerctBrn ¢ PI'OC OO0 ¢usnka siBisercst 00s13aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus. [laHHas mporpaMMa mpeaycMaTpuBaeT u3ydeHune (Gu3uku Ha 6a30BOM ypoBHE B 9 Kiacce B

00BéMe 102 yaca o 3 yaca B HEZIEIO.



COILEPKAHUE YYEBHOI'O ITPEJIMETA
Pa3nen 1. Mexannueckue BJICHUA

Mexannueckoe JBWXeHMEe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOr0 JIBMKEHUs. PaBHOMEpHOE NMPSAMOJMHENHOE IBUXEHHE. HepaBHOMEPHOE MPSIMOJIMHEUHOE
neukeHne. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoinHelHoe aBmkeHue. CBoOoaHoe magenue. OnbiTel ["anmes.

PaBHOMepHOE ABMkeHUE MO OKpYykHOCTH. llepuon u yacrora oOpamienus. Jlunelinas u yrioBas
cKkopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

ITepBriii 3akon Hprorona. Bropoit 3akon Hprorona. Tperuit 3akoH Herotona. [Ipuniun
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akon ['yka. Cuia TpeHust: cuia TPEHUs CKOJIbKEHUs, CHUJIa TPEHUS TIOKOS, IPYTHe
BHJIBI TPECHHUSL.

Cuna TsDKECTM M 3aKOH BCEMHMPHOTO TSTOTEHMs. YCKOpPEHHE CBOOOJHOro mnajeHus. [[BuxkeHue
wianet Bokpyr Conuna (MC). [lepBas kocMuueckas CKopocTs. HeBeCOMOCTh U Meperpy3KHu.

PaBHOoBecue marepuanbHON TOYKU. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPIOro Tema c
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynee tena. M3menenue umnynesca. UMnynbsc cuibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE
nsuxenne (MC).
Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, yIpyrocTu, TpeHus: CBsi3b DHEPTHH U PabOTHI
[ToTeHunanpHas SHEprus Teja, MOAHITOIO HaJl MOBEPXHOCTHbIO 3eMiid. [loTeHIManbHas 3HEeprusl cxaTou
npyxunbl. Kunetudeckas sueprusi. Teopema 0 KHHETUYECKON SHEPTHH. 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPTHUH.

JleMoHCTpanuu

1.HabmroieHne MeXaHn4ecKoro JBUKEHHI TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUYETaA

2.CpaBHEHHE TIyTeH W TPACKTOPUI JBIKEHHS OJHOTO M TOTO K€ TeJa OTHOCHUTEIBHO Pa3HBIX Tell
oTcuéra

3.M3MepeHune CKOPOCTH U YCKOPEHHS MPSIMOJIMHEHHOTO ABHKEHUS

4 VccnenoBanue MPU3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS

5.HabmroieHne nBU>KEHUS Tella TI0 OKPY)KHOCTH

6.HaOmroieHne MeXaHUYECKUX SIBICHUN, MPOUCXOAAIUX B cucreMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHUH OTHOCUTEIIBHO KaOMHeTa (hHU3HKU

7.3aBUCHUMOCTD YCKOPEHUS TeIa OT MACChI TeJla U JCHCTBYIOIIEH Ha HETO CUJIBI

8.Habmroienne paBeHCTBa CHJI TIPH B3aMMOICHCTBHH TEJT

9.13meHeHue Beca Tella IPU YCKOPEHHOM JIBHKCHUT

10.ITepenava nmmnynbca Ipu B3aUMOJIEHCTBUM TET



11.ITpeoOpazoBanus SHEPTUU NIPU B3aUMOACHCTBUU TEN

12.CoxpaHeHnre umMnyJsibca Ipu HEYyIPyroM B3auMOICCTBUH

13.CoxpaHeHue uMITyJibca Mpy aOCOJIOTHO YIPYTOM B3aUMOJICHCTBUH

14.HaGntoieHne peakTUBHOTO JIBHXKCHUS

15.CoxpaneHre MEXaHUYECKOM SHEPTHU TIPU CBOOOIHOM MaJCHUN

16. CoxpaHneHne MEXaHUYECKON SHEPTUU MPHU JBHKEHUU TeJla MO ACHCTBUEM TTPY>KUHBI

JlaGopaTopHbie pabOTHI U OTIBITHI

1. KoHcTpyupoBaHue TpakTa Jjisl pa3roHa U JAJbHEWUIIEr0 paBHOMEPHOIO JIBUKEHUS LIApUKa WU
TENEKKU

2. OrmpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUSI OpycKa WM JBH)KCHUS IIApHKa MO HAKIOHHOM
MJIOCKOCTH

3. Ormpenenenue yCKOPEHHs Tella MPH PaBHOYCKOPEHHOM JBIIKEHUH IO HAKJIOHHOW TUIOCKOCTH

4. UccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HaualbHON
CKOpPOCTH

5. TlpoBepka rHMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HAa4aJbHOW CKOPOCTH MYTH
OTHOCSITCS KakK pAd HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME TMPOMEXKYTKA BpPEMEHU OJIMHAKOBBI

6. MHccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOIO JaBJICHUS

7. Omnpenenenne Ko3pGuueHTa TPEHUS CKOJIbKEHUS

8. Omnpenenenue XECTKOCTU MPYKUHBI

9. Omnpenenenue pabOThl CHIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH TeJla MO TOPU30HTAIBHOM
MMOBEPXHOCTH

10.0Onpenenenne paboThl CUIIBI YIIPYTOCTU NMPHU MOABEME Ipy3a C UCHOJIb30BAHUEM HEMOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB

11.13yueHune 3aKoHa COXpaHEHUS YHEPTUN
Pa3nen 2. Mexanuueckue KojaeOaHus U BOJIHbI

KonebarenbHoe apukenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUIl: eproi, 4acToTa, aMIUIUTY/1a.
MatemaTuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHre sHeprun npu Koiae0aTeIbHOM JIBHKCHUU.
3aryxawmue koneOaHus. BeiHyxkaeHHbIe KoneOanus. Pe3zonanc. Mexanndyeckue BonHBL. (CBOKMCTBa
MexaHuueckux BoJH. [Ipo fonpHbIE U TonepeuHble BOIHBI. J{JI1Ha BOJIHBI M CKOPOCTh €€ pacipOCTpaHEHUSI.
MexaHnndeckue BOJTHBI B TBEPIOM Telie, ceiicMuueckue BosHbI (MC).
3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHGPa3BYK U yIbTPa3BYK.

JlemoHCTpanuu
1. HabGmonenue konebaHuit T MO IEWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH
2. HabGmronenne konebaHuii Tpy3a Ha HUTH W HA TIPYKUHE
3. HaGmoieHune BBIHYKIEHHBIX KOJIeOaHU 1 pe30HaHca

4. PacnpocTpaHeHue MPOJOJIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIIN )



5. HaGmroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI
6. AKyCTUYECKHI pe30HaHC

JlaGopaTopHbIie pabOTHI U OTIBITHI
1. Onpenenenue 4acToThl U EpUOAA KOJIEOaHUN MAaTEMATUYECKOTO MasiTHUKA
2. OmnpeneneHye YacTOThl U IepUoa KojaeOaHUi NPy KMHHOIO MasiTHUKA
3. UccnenoBanue 3aBUCMIMOCTH TIepro/ia KojaeOaHui MOBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH
4. UccnenoBanue 3aBUCUMOCTH Nepuoa KojaebaHui Ipy>KMHHOT'O MasiTHUKA OT Macchl Ipy3a
5. I[IpoBepka HE3aBUCUMOCTH NIEpHOJIa KoJeOaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl rpy3a
6. OnBITHI, JEMOHCTPHPYIONINE 3aBUCMOCTD TEPHOa KoJeOaHUH NMPYKIMHHOTO MasiTHUKA OT MacChl Tpy3a
1 ’KECTKOCTHU MPYKUHBI
7. I3mepeHne yCKOpeHus CBOOOTHOTO MaIeHHs
Pa3nen 3. DnekTpoMarHuTHOE I0JIE€ U 3JIEKTPOMAarHUTHBIE BOJIHBI

DneKTpOMarHuTHOE oJie. DJIEKTPOMarHuTHbIE BOJIHbI. CBOMCTBA 3JIeKTpOMAarHUTHBIX BousiH [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNE 371€KTPOMArHUTHBIX BOJIH JUIsSl COTOBOM CBSI3H.
DnexTpoMarHuTHas npupojaa cBera. CKopocTh cBeTa. BonHOBbIE cBOMCTBA CBETA.

JlemoHcTpamuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
2. BonHoBbIE CBOMCTBA CBETA

JIaboparopHblie pabOThI U OTIBITHI
1. 3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH ¢ TOMOILbIO MOOMIIBHOTO TeneoHa
Pa3nen 4. CBeroBble SIBICHUS

JlyyeBas monenb cBera. VMcrounuku csera. [IpsimonuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHHS
Connua u Jlynsl. Otpaxenue ceera. [nockoe 3epkaiio. 3akOH OTpaKEHUS CBETA.

IIpenomsienne cBeta. 3akoH IpenoMmieHHsl cBera. llomHOe BHYTpeHHee OTpa)kKeHHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xon mydeii B muH3e. OnTudeckas cuctema (horoanmnapara, MUkpockomna u Teneckona (MC).
I'ma3 kak ontuyeckas cucreMa. biM3opyKocTh U JalbHO30PKOCTb.

Paznoxenue Oenoro cera B crektp. OmbiTel HpioToHa. CroXeHHE CIEKTPalbHBIX I[BETOB.
Hucnepcus ceera.

JeMoHcTpauuun

[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA.
OtpakeHue cBera.
[Tomy4yenue n300pakeHUA B INIOCKOM, BOTHYTOM M BBITYKJIOM 3epkaniax. 4. IIpenomienue cBera.
ONTHYECKUN CBETOBO/I.

Xon yueit B coOuparomieit TuHse.

A e

Xop JIydeil B pacCenBaroleH JIMH3E.



8. TlomydeHne U300pakeHUH C MOMOIIBIO TUH3.

9. Ipunnun aeiicTBusa Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10.Moxenb riaza.

11.PaznoxxeHue 6e10ro cBera B CIEKTP.

12.ITomyuenue 6em0ro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.

JlaGopaTopHbIe pabOTHI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHHs CBETOBOTO JIyya OT yrJja MmaJieHusl.

2. N3yueHne XxapaKTepUCTHK U300pakKeHHUs IIPeIMETa B IJIOCKOM 3epKaje.

3. MccnenoBanne 3aBUCUMOCTH YIJIa IPEJIOMIIEHHS CBETOBOTI'O JIyda OT yIJla [aJIeHUs Ha TPAHULIE «BO3TYX—
CTEKJIO».

4. [TonydeHue n300paxxeHH ¢ MOMOIIbIO COOMPAIOIIEH JIMH3BI

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYCCKON CHIIBI CO OMPAIOIICH JTNH3HI.

6. OnBITHI 10 PA3JIOKEHUIO OEJI0r0 CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IPU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 5. KBaHTOBLIE SIBJIEHUS

OnwiTel Pesepdopna u mmanerapnas moxaenb aroma. Mopens atoma bopa. Ucnyckanuwe wu
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammanznydeHusi. CTpoeHre aToMHOro siapa. Hykimonnas monens
aTOMHOTO sizipa. M30TonbI.

PannoaxkTtuBHble npeBpamienus. [lepros nonypacnana aTOMHBIX SA€Ep.

SAnepHble peakiny. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAaCCOBOTO YHCEN. JHEPTHs CBSI3U aTOMHBIX
anep. CBsi3b Macchl U SHepruu. Peaknuu cunresa u aenenus saep. Mcrounuku sneprun ComHia U 3BE3]
(MC). nepnas sHepreruka. JlelicTBUs palMOaKTUBHBIX U3Iy4eHHI Ha xkuBble opranu3mel (MC).
JleMoHCTpanuu
1. CriexTpbl U3IIy4€HHUS U TIOTJIOIICHHUS.

2. CHeKTpbl pa3IMYHbIX ra30B.

3. CnexTp BozOpOIa.

4. HaGnroenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TydCHUMN.

6. Peructpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopatopHbie pabOThI U OTIBITHI

1. HaGutoieHHe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB H3JIyUEHUSI.

2. UccnenoBanne TPEKOB: M3MEPEHUE SHEPIHHM YACTHUIIBI MO TOp MO3HOMY MyTH (o Qortorpadusm). 3.
W3mepenue paaroakTUBHOTO (oHA.

[ToBTOpUTENBEHO-0000IIAIOLTNI MOTYITH



[ToBTOPUTENBEHO-0000IAOIINNA MOAYJh TpEIHA3HAYeH MJii CHCTeMAaTH3aluu ¥ 0000IeHUsS
MIPEIMETHOTO COJICPYKAHUS U OTBITA IEATSILHOCTH, TPUOOPETEHHOTO TIPU U3YYCHUH BCETO Kypca PHU3UKH, a
TaKke ISl TMOArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (H3HKe s 00ydaroIuxcs,
BBIOpABIIINX TOT yYEOHBIN TIPEIMET.

[Ipy W3y4eHHH DAHHOTO MOIYJS PEaTM3yITCS M CUCTEMATHU3HPYIOTCS BHUJBI JIEATEIHHOCTH, Ha
OCHOBE KOTOPBIX OOECHEUMBACTCS JIOCTHKCHHUE TMPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pe
3yJIbTATOB OOy4YeHHsI, (POPMHPYETCSI €CTECTBEHHO-HAayYHasi TPAMOTHOCTB: OCBOCHHE HAYYHBIX METOOB
WCCJICIOBAHMS SIBIICHUN TPHUPOABI U TEXHUKH, OBJIAJICHUC YMECHHUSIMH OOBSICHATH (DU3MUCCKUE SIBICHUS,
MIPUMEHSISI IOTYYCHHBIE 3HAHUS, PEIIaTh 33J[a4H, B TOM YHCIIe KaYEeCTBCHHBIE M KCIIEPUMEHTAIILHEIC.

[TpuHIMNIHATBHO JAEATEIILHOCTHBIA XapaKTep NaHHOTO pasjeiia peau3yercss 3a CYET TOro, uTO
y4aluecsl BBITIOJIHSIOT 33JaHHs, B KOTOPHIX UM IPeJJIaraeTcs:

— Ha OCHOBE IOJYYCHHBIX 3HAHWUH pacllO3HAaBaTh M HAYYHO OOBICHATH (DM3MUCCKUEC SIBIICHUS B
OKpY’KaroIlel IPUPO/IC U TIOBCETHEBHOM KU3HH;

— WCIIOJIb30BAaTh HAyYHBIC METOJbI MCCICIOBAaHUS (DU3MUCCKHUX SIBJICHUH, B TOM YHUCIE IS MPOBEPKH
THIIOTE3 U TIOJTYYCHHUSI TEOPETUUECKUX BBIBOJIOB;

— OOBSCHATH HAYYHBIC OCHOBBI HanOOJIee BAXKHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHH, HAIpUMep,
MPAKTUYECKOTO HWCTOIB30BAHUS PA3IMYHBIX MCTOYHUKOB JHEPTMH HA OCHOBE 3aKOHA TPE-BpAICHHS U
COXPAHCHHUS BCEX M3BECTHBIX BUJIOB YHEPTHUH.

Kaxxnas u3 TeM gJaHHOTO pa3jena BKIIOYAeT SKCIEPUMEHTATbHOE UCCle0BaHNEe 0000MIAIOIIEeTo XapaKkTepa.

Pazgen 3aBCpIIACTCSA NPOBCACHUCM JUAarHOCTUYECKOM M OLIEHOYHOM pa6OTBI 34 KypC OCHOBHOM IIIKOJIBI.



INTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenne ¢usuku B 9 Kiacce HampaBieHO Ha JOCTIKEHHE OOYUYaIOIMIUMHKCS JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEJAMETHBIX PE3yJIbTaTOB OCBOCHUS yU€OHOTO IIPEeIMETA.
JIMHHOCTHBIE PE3VYJIBTATHI
[TarproTryeckoe BocIUTaHUE:
— MPOSIBIICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCUUCKON (PH3NUYECKON HAYKH;
— IIEHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUUCKUX YIEHBIX (PU3UKOB.
I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJICHHH OOIIECTBEHHO-3HAYMMBIX M ITHYECKUX MPOOJIEM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHUEM JTIOCTHIKEHUN (DU3UKH,
— OCO3HaHHE BaXXHOCTU MOPATIbHO-ITUYECKUX MPUHIIUIIOB B €SI TEIIBHOCTH YUYEHOTO.
DCTETHYECKOE BOCIIUTAHHUE:
— BOCIIPUATHE ICTETUYECKUX KayecTB (HU3MYECKON HAyKH: €€ TapMOHUYHOTO IMOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.
[leHHOCTH Hay4YHOT'O MTO3HAHUS:
— O0CO3HaHHUE IEHHOCTU (PU3NUECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BXKHEHIIEW COCTABIAIOMIEH KYJIbTYPBI;
— pa3BUTHE HAYYHOU JIFOO03HATEIHHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKOU NESTEIbHOCTH.
dopMupoBaHue KYJIBTYpbI 310pOBBS u SMOIMOHAIHLHOT'O Onmarononyyus:
— OCO3HaHHE IIEHHOCTH 0€30MacHOr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHPE, BaKHOCTH
mpaBuj1 6€30MacHOTO TIOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM M TETUIOBBIM 000PYyI0BaHUEM
B IOMAIIHUX YCIIOBHSIX;
— chOpMHUPOBAHHOCTh HaBBIKA pedIieKCHH, MPU3HAHKE CBOETO MpaBa Ha OIMMUOKY W TaKOTO Ke€ MpaBa y
JPYTOTro YeoBeKa.
TpynoBoe BocnuTaHue:
— AaKTHMBHO€ YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas)
TEXHOJIOTUYECKON U COLMAIBHON HAMPaBICHHOCTH, TPEOYIONINX B TOM YUCIIe U (U3HUECKUX 3HAHUM;
— HMHTEPEC K MPAKTHIECKOMY N3yUEHHUIO MPOodeCcCrid, CBI3aHHBIX C (PU3UKOM.
DKOIOTHYECKOE BOCITMTAHHE:
— OpHUEHTalMs Ha IpUMEHEeHUEe (PU3NYSCKUX 3HAHUU AJI PELISHUS 3a7a4d B 00JIACTH OKPYKAIOIIEH CPebl,
MJITAHUPOBAHUS TOCTYIKOB U OLIEHKH X BO3MOKHBIX IMOCIEACTBUH AJIs1 OKPY>KaIOIIEeH cpebl;
— OCO3HaHME rI00aJTFHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM U yTeH X PEIICHHUS.
AnanTanuys 00yJaromerocsi K “3MEHSIOIUMCS YCIOBHSIM COIIMAIBHON U IPUPOIHON CPEbI:
— MOTpeOHOCTh BO B3aWMOJCHCTBUHM TPH BBITIOJHEHUM HCCICIOBAHUNA ¥ MPOEKTOB (U3UUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JPYTHUX;
— TOBBIIIEHHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO NESTEIbHOCTD;

— MOTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHUIL, B TOM uncie GOpMyIHpoBaTh €U, TOHATHUS,



TUMOTE3b O (PU3UYECKHX OOBEKTaX U SIBJICHHUSIX;

— 0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

— IUIAHUPOBAHME CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

— CTpeMIJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSA3H IIPUPO/Ibl, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C

MCMOJIb30BaHUEM (PU3MUECKUX 3HAHMIA;

— OIICHKa CBOUX JACWCTBUI C Y4ETOM BIMSHHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOAIBHBIX

HOCJIEOCTBHI.

METAIIPEJIMETHBIE PE3VYJIbTATbI

YHHUBepcallbHbIE TI03HABATENILHBIC ICHCTBHS

bazoBsie tornyeckue AeWCTBUS:

— BBIABIIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKUA OOBEKTOB (SIBICHHI);

— YCTaHaBJIMBAaTh CYLECTBEHHBIN MPU3HAK KJIacCU(UKALIMU, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHHUS;

— BBUABJIATH 3aKOHOMEPHOCTU M IPOTUBOPEUMS B pacCMaTpUBAEMbIX (akTaX, JaHHBIX M HAOIIOACHUSX,
OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHHSIM;

—  BBISBJSITH TPUYHHHO-CIICJCTBEHHBIC CBSI3UM MPH HW3YUYeHHH (U3NYECKUX SBICHHH W TPOIECCOB;
JieNaTh BBIBOJBI C MCIIOJIb30BAaHUEM JETYKTUBHBIX M HHIYKTHBHBIX YMO3aK/IIOUEHHH, BBIIBUTaTh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTUUUH;

— CaMOCTOATEIbHO BBIOMpATh CHOCOO pemieHus ydeOHOW (u3mueckoil 3amaum (CpaBHEHHE HECKOJIBKHX
BapHaHTOB DEUICHUs, BBHIOOP Hambosiee MOMXOMSMIETO C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHEB)

bazoBele uccnenoBarenbckue 1eiHCTBUA:

— WCIIOJIB30BaTh BOMIPOCHI KaK MUCCIIENOBATEIHCKUI HHCTPYMEHT ITO3HAHMS,

— MPOBOJIUTH TI0 CAaMOCTOSITEIPHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJOXHBIH  (U3NIECKHUi

HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

— OLEHHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIHIO, MTOITYYEHHYIO B X0/ UCCIEIO0BAHUS MU

IKCIIEPUMEHTA;

— CaMOCTOSTENBHO (hopMyIHpOBaTH 0OOOIIEHHSI U BBIBOJIBI 1O pe3yJibTaTaM MPOBEACHHOTO HAOIIOICHMUSI,

OIIBITA, UCCIIE/IOBAHUS;

— TPOTHO3MPOBATh BO3MOXHOE JajbHElIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIIBUTATH

MPEINOI0KEHN 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabota ¢ uadopmanmeii:

— TPUMEHSATH PA3IUYHBIE METOMAbI, UHCTPYMEHTHI U 3alpOChl MPHU MOHCKE U 0TOOpe MHGPOPMALUU HIU

JAHHBIX C YU4ETOM MPEATIOKECHHON YaeOHOH (PU3NUECKO 3aJauu;

— aHAJINW3MPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BHIOB U (hopMm

IIPEJCTABICHMUS;

— CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (OPMY HpPEICTAaBICHHUS HMHPOPMALUN M HUTIOCTPHPOBATH

pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpauKoi 1 X KOMOWHAIHSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIEC IEHUCTBUS



Ob6menue:

— B X0Je 00CyXJIeHHUsT y4eOHOro Marepuasna, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCYX/IaeMOil TeMbI W BBICKA3bIBATh WJICU, HAIICJICHHBIC HA pEIICHUE 3a/1a4il U
noJiep>KaHue OaroxenaTeaIbHOCTH OOLCHHUS;

— COIOCTAaBIISATH CBOU CYXKACHHUS C CYKACHUSIMHU JPYTUX YIaCTHUKOB JUANIOTa, OOHAPYKUBATh PA3IUUUE U
CXOJICTBO TMO3UIUH; BbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U IMUCHBMEHHBIX TEKCTax; MyOJIUYHO
MPEJICTABIISITh PE3YJIBTATHI BHITOJTHEHHOTO (PH3UYECKOTO OMBITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA).

CoBMmecTHas AESITENIBHOCTD (COTPYAHUYECTBO):

— TMOHUMAaTh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHAHON M MHIMBHUIYaTbHOW pabOTHI MPHU pELICHUH
KOHKPETHON (hPU3UYECKOM MPOOIEMBI;

— TpUHUMATH IEJIM COBMECTHOW [I€ATENbHOCTH, OpPraHU30BBIBATH JECUCTBHUS MO €€ JOCTHKECHHIO:
pacrpenenarTb poiau, OOCYKIaTh MPOIECChl M PE3yJbTaTbl COBMECTHOM paboThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

— BBINOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAasl KA4eCTBEHHOTO pe3ysbTara MO CBOEMY HAMPABICHHUIO U
KOOPJAMHUPYSI CBOU ACHCTBUSI C APYTUMHU YICHAMU KOMaH/IbI;

—  OIIEHMBAaTh KauyeCTBO CBOEr0 BKJAJa B OOMMNA MPOAYKT TO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMU B3aUMO/ICHCTBUSI.

YHuBepcalbHbIe PETyIITUBHbBIC IEHCTBUS

CamMoopranuzarus:

— BBISBJISTH MPOOJIEMBI B KU3HEHHBIX U YUYCOHBIX CHUTYaIUAX, TPEOYIOMMX IS perieHus] QU3NISCKUX
3HAHWM;

— OPHUEHTHPOBATHCS B PA3NUYHBIX MOJIX0JaX MPUHATHS PEUICHUH (MHIUBUAYATbHOE, IPUHATHE PEIICHUS
B TpYIIe, TIPUHITHE PEIICHUN TPYIIOii);

— CaMOCTOATEIBHO COCTABIIATH AJITOPUTM pelleHus (U3MUECKON 3aJaud WM IUIaHA UCCIIEOBAHUS C
Y4ETOM UMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH Mpe/jlaracMbie BAPHAHTHI
peLICHU;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CamokoHTpOITh (pediekcusi):

— J1aBaTh aJIEKBaTHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IJIaH e€ H3MEHEeHHUS;

—  OOBSCHATh TPHUYMHBI JOCTHKCHHS (HEIOCTHXKEHHS) PEe3yNbTaTOB IEATEIbHOCTH, JaBaTh OILICHKY
NpHOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHUCIIE B XOJ| BBITOJHEHUS (DPU3MUECKOTrO MCCIEAOBAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBUIMXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OHIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yIbTaTa IEIH U YCIOBHUSIM.

OMOIIMOHAILHBIN UHTEJUIEKT:

— CTaBUTH ce0s Ha MECTO JAPYroro 4ejaoBeKa B XOJIe CIopa WM AUCKYCCUU Ha HAyYHYIO TeMY, TOHUMATh

MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro.



[IpunsTHE CEOs U APYTHX:
— TMpU3HaBaTh CBOE MPaBO HA OMIMOKY MpU pemieHUU (HU3MUYECKUX 3373y WIA B YTBEPKIACHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.
[TPEIMETHBIE PE3YJIbTATBI

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(OPMHUPOBAHHOCTH Y
oOy4aromuxcst yMeHHi:
— HCHOJIb30BaTh IOHATHA: CUCTEMa OTCUYETA, MaTepualbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBLHOCTh
MEXaHUYECKOTo JBHXKEHUS, nedopmanus (ynpyras, IUlacTU4ecKas), TPeHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M IMEPErpy3KH; HEHTP THKECTH; aOCONIOTHO TBEPAOE TENO, EHTP TSKECTH
TBEPAOIO TEJla, PAaBHOBECHE; MEXAHMUYECKHE KOJIeOaHUs W BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK;
AIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M AalbHO30PKOCTH,
CHEKTPHI UCIYCKAHUS U TIOTJIONICHHUSI; anb(a, 6eTa U raMMa-u3IydeHus], U30TOIIbl, siAepHas SJHEPTeTHKa;
— pa3iauyaTh SBJICHHA (pPaBHOMEPHOE U  HEPaBHOMEPHOE MPAMOJMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBH)KEHUE, CBOOOJHOE MaJIeHUE Tell, PABHOMEPHOE ABUKEHHE I10
OKpPY’KHOCTH, B3aUMOJIEUCTBUE TEJl, pEaKTUBHOE JIBUJKEHUE, KOJIeOAaTeIbHOE JBMKEHHE (3aTyXalolue U
BBIHYXJICHHbIE KOIIeOaHMs), PE30HAHC, BOJHOBOE J[ABHM)KEHHE, OTpPaXKCHHE 3BYyKa, MPSMOJIMHEHHOE
pacnpocTpaHeHue, OTPAKEHUE U TPEJIOMIIEHUE CBETA, [TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3NI0KEHUE
Oemoro cBeta B CHEKTP M CIOXKEHHE  CIEKTPalbHBIX  I[BETOB, JIUCIEPCHUS  CBETa,
€CTECTBEHHAsI PaJJUOAKTUBHOCTh, BOSHUKHOBEHHME JIMHEHYATOTO CHEKTpa M3Iy4eHHs) M0 OMUCAHUIO UX
XapaKTEepHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3MUYECKOE SIBICHHE;
— pacro3HaBaTh MPOSBIECHUE W3YUYEHHBIX (PU3MYECKHUX SBICHUH B OKpYXKarolleM MHpe (B TOM UuCIe
dbu3ndecKue SBICHUS B MPHUPOJE: NPUIMBBI M OTIWBBI, ABWXKEHWE TaHeT COTHEYHOW CHCTEMBI,
PEAKTUBHOE [IBUKEHUE JKUBBIX OpPraHW3MOB, BOCHPHUATHE 3BYKOB JKHUBOTHBIMHU, 3E€MIIETPACEHUE,
ceificMuueckre BOJHBI, I[yHaMH, 9XO, I[BETa TENl, ONTHYECKHE SIBICHUS B MPHUPOJAE, OHOIOTUYECKOE
NEHCTBHE  BHJAMMOTO, YJIbTPA(UOIETOBOTO W  PEHTTEHOBCKOTO  W3IIYUYEHUH; E€CTECTBEHHBIN
pannoakTUBHBINA ()OH, KOCMUYECKHE JTYUH, PAANOAKTUBHOE H3TyUeHUE MPUPOTHBIX MUHEPAJIOB; ICHCTBUE
PaAMOAKTUBHBIX U3IYYCHUI Ha OPraHU3M YeJI0OBeKa), IPU ATOM MEPEBOIUTH MPAKTHUECKYIO 331a4y B yued
HYIO, BBIICTISATH CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKY (PHU3UIECKUX SIBICHUMN;
— ONHCHIBATh M3yYEHHBIC CBOWCTBA TeN U (PU3UYECKUE SBICHUS, UCIIONB3ySd (PU3NUECKUE BETUUHHBI
(cpenHsisi © MTHOBEHHasl CKOPOCTh Tejla MpPU HEPABHOMEPHOM JBUKEHHH, YCKOPEHHUE, TMepeMelieHue,
MyTh, YIIIOBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOpPEHHE CBOOOIHOTO MaIeHUS,
BEC TeJla, UMITYJIbC TN, UMIYJIbC CHIIBI, MEXaHUYECKasi padoTa M MOIIHOCTh, MOTEHIINATLHAS YHEPTUS
TeJa, MOJAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIH, TOTEHI[MATbHAS SHEPTIHUs CXKATON MPY>KUHBI, KHHETUYECKast
SHEprus, MOoJIHAs MEXaHUYECKask SHePIHsl, EPUOJ] U 4acTOTa KojeOaHuH, UIMHA BOJIHBI, TPOMKOCTb 3BYKa

U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTes b IPEIOMIICHUS CPE/Ibl); IPU OMMCAHUU MPABUIBLHO TPAKTOBATh



(Gu3n4ecKnii CMbICT UCIOb3YEMBIX BEJIMYMH, 0003HAYEHUS U €AMHULBI GU3NYECKUX BEJIMUUH, HAXOUTh
(dopMyIIbl, CBSA3BIBAIONINE JAaHHYIO (U3NYECKYIO BEIWYHHY C IPYTHMMU BEITMUYMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapakTepu3oBaTh CBOMCTBA TeJl, (U3NYECKHUE SBICHUS U MPOLECCHI, UCIOb3Ys 3aKOH COXPaHEHUs
SHEpPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHJI, NPUHLIUI OTHOCHUTEIBHOCTH
lNanunest, 3akonsl HploTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEJIOMIICHUS CBETa,
3aKOHBl COXPAHEHHUS 3apsIOBOTO M MAacCOBOIO YHCEN MPH SJIEPHBIX PEAKIUAX; MPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBaTh €0 MAaTEMaTHUYECKOE BBIPa)KEHUE;

— O0OBACHATH (hpr3HUYEeCcKHEe MTPOLECCHl U CBOICTBA TEJl, B TOM YUCJIE U B KOHTEKCTE CUTYallui PaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH IPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsIC-HEHHE U3 2—
3 JTOTMYECKUX [IaroB ¢ ONOPO Ha 2—3 U3yYECHHBIX CBOMCTBA (PM3NUYECCKUX SBICHUH, PU3NIECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

— pewarh pacuéTHbIE 33aauu (ONMUPAIOIIUECs Ha CUCTeMY U3 2— 3 ypaBHEHHUH), UCII0JIb3Ys 3aKOHBI U
dopMyIbl, cBs3bIBalOIIMe (DU3MYECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBMS 33Ja4yM 3aIllUChIBAaTh
KpaTKoe YCIIOBHUE, BBISBIATH HEJIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYIIHI,
HE0OXOUMBIE JJIsl PELIEHUS, IPOBOIUTH PACUEThI U OLIEHUBATh PEATMCTUYHOCTD ITOJYY€HHOTO 3HAUEHHUS
(Gu3u4ecKoil BETMUNHBL;

— pacno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOYKHO PEIINTh MPU MOMOLIM (GU3NUYECKUX METO/I0B; UCHOIb3Ys
ONMCAaHNE MCCIEA0BAHNUS, BBIEISTH [IPOBEPSAEMOE IPEANON0KEHNE, OLIEHUBATh MPaBUIIBHOCTh MOPSJIKA
IIPOBEJCHUS HCCIIE0BaHNUs, 1€TaTh BbIBObI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUHN U OIBITOB;
— TPOBOJAUTH OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SBICHUN WK (PU3MUYECKHX CBOMCTB Tell (M3yyeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKkOHa COXpaHEHMs SHEPrHM; 3aBHCHMOCTh Iepuoja KoyieOaHui
NPYXKUHHOTO MasiTHUKAa OT Macchl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MaJbIX KOJIeOaHUM; MPSIMOJIMHENHOE PACIIPOCTPAaHEHUE CBETa, pAa3JIoKEHHE OEoro CBeTa B CIEKTD;
U3ydyeHHE CBOMCTB M300paKeHHs B IUIOCKOM 3€pKajle W CBOWCTB M300pa’keHHs NpeaMeTra B
cobuparonield JTuH3e; HAOMI0CHNUE CIUIOMIHBIX U JIMHEWYaThIX CIIEKTPOB M3JIyYEHHs): CAMOCTOSTEIBHO
coOuparh YCTaHOBKY U3 H30BITOYHOrO Habopa o0O0OpyNOBaHUS; ONUCHIBATH XOJA OMNbITAa M €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI;

—  TpPOBOJIUTH INpPH HEOOXOAMMOCTH CEpUI0 NPAMBIX H3MEPEHHH, Ompenenss cpeaHee 3HAYCHHE
u3MepseMoil BenuurHbl ((POKyCHOE paccTosiHUue coOHparomiell JHH3bI); 000CHOBBIBATh BBIOOp crocola
W3MEPEHHSI/M3MEPUTEITHLHOTO TIPHOOPa;

— TPOBOJUTH HCCIENOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C HCIOIb30BAHUEM MPSIMBIX
U3MEpEeHUil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JABIDKEHHHM O€3 HayaJbHOW CKO-
pocTH; eproa KouebaHni MaTeMaTHYeCKOro MasiTHUKA OT JJTMHBI HUTH; 3aBUCMOCTH yTJIa OTPAKEHHS

cBeTa OT YyIVla MaJeHus W yrja NOpeJoMJIeHUs OT Yrjla MaJeHus): IUIaHUPOBaTh HCCIEI0-BaHuE,



CaMOCTOSTEIILHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTaThl TOJYICHHON 3aBHCUMOCTH (DPU3HUECKIX
BEJIMYMH B BUJIE TaONHII U TPaUKOB, JAeNaTh BHIBOBI [0 PE3YJIbTaTaM HCCIICOBAHMS;

— TIPOBOJUTH KOCBEHHBIE N3MEPECHUS (PU3NUYECKUX BEIUYUH (CPETHSISI CKOPOCTh U YCKOPEHUE Tella MPu
PaBHOYCKOPEHHOM JBMIKEHUH, YCKOPEHHUE CBOOOIHOTO MaJACHUs, )XECTKOCTh MPYKHUHBI, KOAPOUIIHECHT
TpeHUst CKOJIBKCHUS, MexaHudecKas paboTa W MOIIHOCTh, YacTOTa W TEPHUOJ KOJIeOaHUM
MaTEMaTUYeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKAasl CHJIa COOMpPAIOIIEH JTMH3bI, PaJHOAKTUBHBII
($OH): IITAHUPOBATH U3MEPEHUS; COOMPATH IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIONHSATH U3MEPEHUSI, CJIe
Jysl TIPEUIOKEHHON WHCTPYKLMH; BBIYUCISATh 3HAYCHHWE BEIMYMHBI W AHAJIM3UPOBATH IMOJY4YCHHBIE
PEe3yJbTAThI C YUYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUI;

— Co0I0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IPU paboTe ¢ 1abopaTOpHBIM 000y I0OBaHHUEM;

—  pa3nuYarh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3NYSCKUX MOJICNICH: MaTephalibHas TOYKa,
abCcoMI0THO TBEPIOE TEJI0, TOUCYHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH34, JIaHEeTapHasi MOJIEeTb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/1pa;

— XapakTepu30BaTh MPUHIUIIBI IEHCTBUS NU3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OOPOii Ha
WX OINHUCaHUs (B TOM YKCTIE: COUIOMETP, JaTUYMKH MOJO0KEHHUS, PACCTOSHUS U YCKOPEHHS, paKeTa, 3X0JIO0T,
OYKH, TIEPUCKOII, (poToanmmapar, ONTHUYECKHUE CBETOBOJbI, CIIEKTPOCKOM, A03UMETp, KaMepa BuiabcoHa),
UCTIOJNIB3YS 3HAHUS O CBOMCTBaX (pU3MUECKUX SBJICHUM U HEOOXOAUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
— UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHHMUYECKUX YCTPOWCTB,
WU3MEPUTEIIBHBIX TPHUOOPOB M TEXHOJOTHUECKUX TMPOIECCOB MPHU PEIICHUH yUeOHO-TIPAaKTUUECKUX 3a7a4;
ONTHUYECKHE CXEMBI VISl TOCTPOCHUS N300pKEHUI B TNTIOCKOM 3€pKaJie U COOMpArOIeil TNH3E,

—  TPUBOJIUTH MPHUMEPH/HAXOAUTh HH(OPMALUIO O MpUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
buznyecKuX 3HAaHUH B MOBCEAHEBHOW XKU3HU A oOecrieueHns 0€30MacHOCTH pu oOpalieHuu ¢ mpudo-
paMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHECHHs 3JI0POBBSI M COOJIIOJCHHSI HOPM KOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEN CPENE;

— OCYIIECTBIISITh MOUCK HH(opManuu pu3ndeckoro coaepkanus B ceTd VHTEpHET, CaMOCTOSTENHHO
dbopMynupys TOWCKOBBIM 3alpoc, HAaXOMUTh MYyTH OMNpPEIeICHHs] JOCTOBEPHOCTH MOIY4YECHHOU
nH(OpMaIK Ha OCHOBE MMEIONITUXCS 3HAHUM U JIOTIOTHUTEIHHBIX HCTOYHHKOB;

— WCIOJIb30BaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUN HAYIHO-TIOMYJSIPHYIO JTUTEPATYPY HU3UIECKOTO
COJIepXaHusl, CIOPAaBOYHbIE MaTepualibl, pecypcbl cetTu  VHTepHer, BiaxeTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTA, MpeoOpa3oBaHusi HHGOPMAIIMK U3 OJHON 3HAKOBOU CHCTEMBI B IPYTYIO;

—  co37aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHHWS Ha OCHOBE HWHGOpPMAIUU U3
HECKOJBKMX HUCTOYHUKOB (PU3MYECKOTO COJACPKAHUSA, MMYyOJMUHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM
WJIM KCCIIEIOBATENILCKOM JIEATENBHOCTH; MPU 3TOM I'PaMOTHO HCIIOJb30BaTh M3YyYEHHBIM MOHATUWHBINA
anmapar W3y4aeMoro pasjiena (QU3MKH U COMPOBOXAATH BBICTYIUICHHE IMpE3EHTAIMel ¢ ydéTom

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

Croco0bI €ro OMMCAHUS

O6cyxaeHNe IPaHUL IPUMECHUMOCTH MOJICIIN «MaTePHaIbHASTOUKAY;

Ornmcanne MeXaHHIeCKOro ABIDKSHHS Pa3INIHBIME CIIoco0aMu(ypaBHEHHe, TabInIa, rpadux);
AHanu3 KU3HEHHBIX CHTYali, B KOTOPBIX IPOSIBIISETCSA OTHOCUTENBHOCTh MEXaHUYECKOTO
TIBIDKCHHAST,

Habmonenne MexaHN4ecKoro JABMKEHHS TeIa OTHOCUTEIBHOPA3HEIX TE 0TCUETa;

CpaBHeHHe IyTel 1 TPaeKTOPHi IBUKEHHS OJJHOTO ¥ TOTO XK€ Tella OTHOCHUTENBHO PAa3HBIX TE
oTcuéra;

Omnpenienenne cpeHer CKOPOCTH CKONBKEHNs OpyCKa HIIH JIBHKEHHS IaprKa 110 HAaKJIOHHON
TIOCKOCTH;

Ananm3 n o6cysk/IeHre CII0co00B PHOMIKEHHOTO ONPE/IENeHNs MTHOBEHHO! CKOPOCTH;
Omnpesienenne CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (ITAPHKA B XKHIAKOCTH, MOJENH JIEKTPHIECKOTO
ABTOMOOWJIS | T. I1.);

OmnpepeneHue MyTH, IPOACHHOrO 3a JaHHBIH HPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa 110 rpaduKy
3aBHCHMOCTH ITyTHPAaBHOMEPHOT'O JIBIDKCHHUSI OT BPEMEHHU;

OO0cyk1eHrEe BO3MOXKHBIX TIPUHITUIIOB ACHCTBUS IPUOOPOB, U3MEPSIOIIMX CKOPOCTh
(criizoMeTpoB);

BbIunciieHue myTi 1 CKOPOCTH MPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBIKECHHH TEIa;
OmnpepeneHue NPOAACHHOTO MyTH U YCKOPEHHS ABMKEHHS Tela M0 rpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO IBIXKCHHUS TeNa OT BPEMEHH;

OmpefeneHue yCKOPEHHs Tella MPU PaBHOYCKOPEHHOM ABM)KCHNHM O HAKJIOHHON IIIOCKOCTH;
W3mepenue neprnoa i 4acToTh 00paIleHus Tena o OKPYKHOCTH;

OmpepeneHne CKOPOCTH PABHOMEPHOTO IBIKEHUS TeJIa 10 OKPYKHOCTH;

Peenue 3a1a4 Ha onpe/ieieHHe KUHEMAaTHYECKNX XapaKTePUCTHK MEXaHUYECKOTO JABUKCHHS
Pa3INYHBIX BHIOB;

PacrniosHaBaHne 1 NpUOTIKEHHOE ONMCAHNE PA3IMYHBIX BUJIOB MEXaHUUECKOTO JIBHKEHHS B TIPHPOJIE
¥ TeXHHKe (Ha MprMepax CBOOOJHO MaJarONINX TeJl, IBUKEHHS )KMBOTHBIX, HEOECHBIX T,

TNOIATIANTIIN IV cnaneTn o an ).

ITucbeMeHHbIH
KOHTPOJTb;
KourponpHas
pabora;
IMpakTuueckas
paborta;
CamooI1ieHKa ¢
HCIIOJIB30BAHNEM
O1eHOYHOTO
JIHCTaY,

Ne | HanmeHoBanue pa3nenoB u tem | KosmdecTBo 4acos Jara Buasl fesiTebHOCTH Buasl, popMbl | DaexTpoHHBIE
n/m | IporpaMmsI H3y4eHHs! KOHTPOJIS (uudpossbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE oGpa3oBaTebHbIE
padoTsl padoTsl pecypebt
Paznen 1. MexaHn4eckue siBJIeHHs
1.1. | Mexannueckoe ABH:KeHHE U 10 1 1 AHanu3 1 06CyKIeHre Pa3InYHBIX IPUMEPOB MEXaHUYECKOTOIBHKCHNUS; Vernwiii onpoc; | http://school-

collection.edu.ru
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HabGmnronenue n 06cykaeHHE ONBITOB C JBHKCHUEM Tela MPH YMEHBIICHUH BIMSHUS JPYTHX TEJ,
HPEMATCTBYIONIHX JBIDKECHUIO;

O6cysxIeHHEe BO3MOXKHOCTH BBIOMHEHHS 3aKOHA HHEPLHHU B PA3IUYHBIX CHCTEMAX OTCUETa;
Habmronenue u o06cykIeHHEe MEXaHHIECKHX SIBICHHIT, IPOUCXOISAIINX B CHCTEME
orcuéra«Tenexkay mpu e€¢ paBHOMEPHOM H YCKOPEHHOM JBIKEHUH OTHOCHTEIEHO KaOHHeTa
¢uzuky; JleficTBHS ¢ BEKTOpAaMU CHJI: BBITIOJHEHUE 33JaHHUIT 1O CIIOXKESHHIO H BBIYHTAHUIO
BekTOpoB; HalOmonenne n/uim npoBeieHHe ONBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD
YCKOPEHHUsI Tella OT HPUIIOKEHHOM K HEMY CHITBI i MACChI TeJa;

AHanu3 1 00bsICHEHHE SIBICHUH ¢ UCIIONB30BaHIEM BTOpOro 3akoHa HeloToHa;

Perenue 3a1a4 ¢ ucnosb30BaHUEM BTOPOro 3akoHa HbroTOHA M MpaBuila CIOXKEHUS CHIT; AHAIN3
CHUTyaluii, B KOTOPBIX HAOIIONAIOTCS YIpyrue aeopMaluy, U HX 00bsICHEHHE C
UCIIOIb30BaHIEM 3aKoHa ['yka;

Pemenue 3aay ¢ ucronb3oBaHueM 3akoHa ['yka;

HccnenoBanue 3aBUCHMOCTHU CHJIBI TPEHUSI CKOJIBXKEHHS OT CHJIBI HOPMAJIBHOTO JaBICHUS.
OO0cykIeHHE Pe3yIIbTATOB HCCIICIOBAHUS;

OrnpeneneHue K03QGUIMEHTA TPSHUS CKOJIBKCHUS;

W3mepenue CHITBI TPEHHUS TOKOSL;

Pemrenne 3a1a4 ¢ ucnonp30BaHueM (GOPMYIIBI IS CHIIBI TPEHUS CKOJIBKSHHS;

AHanu3 ABIKEHHS TEN TOIbKO MO JCHCTBHEM CHIIBI TSHKECTH — CBOOOJHOTO MaACHHS;
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHsI CBOOOTHOTO MaIeHNs OT MacChl Tela;

OLieHKa BEJIMYMHBI CHJIbI TATOTEHUS, ICHCTBYIONIEH MEX 1y ABYMS TeIaMu (11 pa3HbIX Macc);
AHaM3 IBIKEHHS HEOECHBIX TeJ O] AeHCTBUEM CHIIBI TATOTEHHS (C HCHIOIB30BaHHEM
JIOTIOJTHATENBHBIX HCTOYHHKOB HH()OPMALHN);

Penrenve 3a1a4 ¢ HCMONMB30BAHHEM 3aKOHA BCEMHPHOTO TATOTCHHS W (HOPMYIIBI IS PacuéTa CHITBI
TSDKECTH;

AHanu3 OPUTHHATLHOTO TEKCTA, OMICHIBAIONIETO MPOSIBICHHUS 3aKOHA BCEMHPHOTO TATOTEHHS;
BBIIIOJIHEHNE 33JaHUH 110 TEKCTY (CMBICIIOBOE YTCHHE);

Habmonerue u 06Cy:KIeHHE OMBITOB [0 H3MEHEHHIO BECa Teja IPU YCKOPESHHOM JIBHYKCHHI,
AHanu3 yclIoBHii BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH;

Penrenme 3a1a4 Ha ompe/ieNieHne Beca Tela B Pa3IHIHbIX YCIOBHAX;

AHanu3 CuI, ISUCTBYIONINX HA TENO, TOKOSIIEECs: Ha OMope;

OnpezeneHne NEHTPa TSHKECTH PA3IMIHBIX TEl;

YerHblii onpoc;
[MucbMmenHbIH
KOHTPOJIb;
KonrponsHas
paborTa;

http://school-
collection.edu.ru

1.3.

3aKOHBI COXpaHEeHHs!

10

Habmonenue u o6cyskeHre OMBITOB, JEMOHCTPUPYIONIMX Iepefady UMITyIbca Ipu
B3aUMOJICHCTBHUH Tell, 3aKOH COXPAHEHHS UMITYIbCa IIPH aOCOMIOTHO YIPYroM U HEYNPYroM B3aHMO-
JIEUCTBUY TEIT,

AHanu3 CUTyaluil B OKpY’KaIoLIeH XU3HH C HCIOIb30BaHUEM 3aKOHA COXPAHEHHS UMITYIIbCa;
PacriozHaBaHue SBICHUS PEAKTUBHOTO JIBIKEHUS B pupoje 1 Texuuke (MC — Ouonorus);
IIpumeHeHne 3akOHa COXPAHEHHs HMITYJIbCca IS pacuéTa pe3ysIbTaToB B3aHMOACHCTBHS Tl (Ha
IpHUMepax HeYIPyroro B3aHMOICHCTBHS, YIPYTOro HEHTPAIbHOTO B3aUMOICHCTBHS ABYX
OIMHAKOBBIX TEJI, OJJHO W3 KOTOPHIX HEMOIBIIKHO);

Pemrenne 3a7a4 ¢ UCIOIB30BaHUEM 3aKOHA COXPAHECHHS HMITyJIbCa;

HW3mepenne n0TeHIHAIBHON SHEPTHH YIPYTo 1e)OPMUPOBAHHOI TIPYKUHBI;

H3mepenne KHHETHYECKOU SHEPTUHU Tea 10 JIHHE TOPMO3HOTO IIyTH;

OKcIepHMeHTAIbHOE CPaBHEHHE U3MEHEHNU s TOTEHIMANbHOM ¥ KHHETUUECKON SHEPruii Tea npu
JIBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH;

OKcIepHMeHTalIbHAs IPOBEPKa 3aKOHA COXPAHEHUsI MEXaHIIe CKOU SHEPTUU IPU CBOOOTHOM
HajleHNH;

IIpumenenne 3aKoHa COXpaHEHHs MEXaHUIECKOH SHEPruu I pacuéra MOTeHIANbHON 1
KHUHETHYECKOU SHEPrui Tena;

Pemenne 3a1a4 ¢ UCIONIB30BaHUEM 3aKOHA COXPAHEHHS MEXaHHIECKOH YHEPIUH;

VYerublii onpoc;
[MucbmenHbII
KOHTPOJIb;
CaMooI1ieHKa ¢
HCTIOIb30BAHUEM
O11eHOYHOTO
JTHCTaY,

http://school-
collection.edu.ru
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Pazznen 2. Mexanuueckune KoJeGaHusi M BOJHbBI




2.1. | Mexannueckue KoJeGaHust 7 0 Habmronenue xonebanuii o AHCTBUEM CUIT THKECTH M YIIPYTOCTH H 0OHApyKEHHE OTOOHBIX VYerasiit onpoc; | http://school-
KoJIeOaHMii B OKpYXKAIOLIEM MUPE; [TuceMeHHsbIiH collection.edu.ru
Amnanu3 koneGaHuii rpy3a Ha HUTH U Ha IpyXuHe. OnpeiesieHuie 4acToThl KojaeOaHuit KOHTPOJIb;
MaTeMaTH4ECKOr0 U PY>KHHHOTO MasTHUKOB; IIpakTnyeckas
Habronenue 1 00bsICHEHHE SIBICHHS PE30HAHCA; pabora;
HccnenoBanue 3aBUCHMOCTH MEPHO/IA KOJICOAHNH MOABEIIEHHOTO K HUTU TPYy3a OT JJIMHBI HUTH;
IpoBepka HE3aBUCHMOCTH NEPHO/Ia KoJebaHuMil rpy3a, ITO/IBEIICHHOTO K JICHTE, OT MAcChI IPy3a;
HabGumozenne 1 06cyskIeHHE OIBITOB, IEMOHCTPUPYIOLIUX 3aBHCUMOCTb TIepHoja KoaeOaHuit
[PYXMHHOTO MAsITHHKA OT MacChl TPy3a U KECTKOCTH TIPY/KUHBI;
Penrenue 3a1a4, CBA3aHHBIX ¢ BBIYMCICHHEM HIIH OLIEHKOH YaCTOTHI (Iepruoa) KoaeOaHHi;
2.2. | MexaHu4ecKkue BOJIHBL. 3BYK 8 1 OOHapyeHHe U aHAIIN3 BOJIHOBBIX SBICHHUI B OKPYKAIOIIEM MUPE; Vernwiii onpoc; | http://school-
HaburoieHune pacrpocTpaseHust IPOJOJIbHBIX H [ONEPEYHBIX BOJIH (Ha MOJENN) U OOHApYKeHHE ITnceMeHHBIH collection.edu.ru
QHAJIOTMYHBIX BUJIOB BOJH B IIPHPOJE (3BYK, BOSHBIC BOJIHBI); KOHTPOJIb;
BerunciieHre UIMHBI BOJHBI X CKOPOCTH PACIIPOCTPAHEHHS 3BYKOBBIX BOJIH; KontponpsHas
DKCMepHMEeHTaIbHOE OMPE/ICIeHHE TPAHHI] YaCTOThI CIIBIIIMMBIX 3BYKOBBIX KOJICOaHNUI; pabora;
Habutro/ieHne 3aBHCHMOCTH BBICOTBI 3ByKa OT YaCTOTHI (B TOM YHCIIE C HCIOJIB30BAaHHEM
My3bIKQIIbHBIX HHCTPYMEHTOB);
Hab6urozieHne 1 00bsICHEHNE SIBJICHHS aKyCTHYECKOTO PE30HAHCA;
AHau3 OPUTHHAIBHOTO TEKCTa, HOCBAIEHHOIO MCIIOIB30BAHUIO 3BYKa (WM YIbTpa3ByKa) B
TEXHHUKE (IXOJIOKAIHSI, YIIBTPA3BYK B MEAMIMHE U JIp.); BBITOIHEHAE 3aJaHUI 110 TEKCTY
(CMBICIIOBOE YTEHHE);
HUroro no pazueny 15

Paznen 3. DAeKTpOMarHuTHOE MOJIe H YJIeKTPOMa

THUTHBIC BOJTHBI

3.1. | DieKTpOMarHUTHOE MOJIe H 6 1 Toctpoenue paccyskaeHnii, 060CHOBBIBAIOIINX B3aUMOCBSI3b JJIEKTPUYECKOr0 M MArHUTHOTO Toneil; | Yerusiid onpoc; | http://school-
3JIEKTPOMATrHUTHbIE BOJTHBI DKCMEepHMEHTaIbHOE H3yUYCHHE CBOICTB JIEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C OMOLIBIO [ucbMeHHBIH collection.edu.ru
MOOWIBHOTO TenedoHa); KOHTPOJIb;
AHaInu3 peHTreHOBCKHX CHHMKOB Y€JIOBEYECKOr0 OPraHnu3Ma; CamooreHKa ¢
AHaH3 TEKCTOB, OMMCHIBAOIINX HPOSBICHHS SJIEKTPOMATHUTHOTO U3ITYYCHHS B IPUPOJIE: KUBBIE HCIIOJIb30BaHHEM
OpraHU3MBbl, H3JTy4eHHUs HEOSCHBIX TeJ (CMBICIIOBOE YTCHHUE); OLEHOYHOr0
Pacrio3HaBaHKe U aHaIU3 Pa3INYHBIX IPUMEHEHHIT SJIeKTPOMArHHTHBIX BOJIH B TEXHHKE; JIHCTa;
Peluenue 3a1a4 ¢ UCIONIB30BaHHEM (OPMYJI JUIsl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTHHbI BOJHBI H
4acTOTHI CBETA;
Uroro no pazaeny 6
Pasnen 4. CeroBble siBICHHUS
4.1. | 3akoHbI pacnpocTpaHeHus cBera | 6 0 HabmnroneHue ombITOB, JEMOHCTPUPYIOLINX SBICHUE MPSIMOIHHEIHOrO PacpOCTPaHEHHs CBETa VYerasiit onpoc; | http://school-

(BO3HHKHOBEHHE TEHH U MOy TEHH ), M MX HHTEPIPETAINS C UCTIOIb30BAHUEM MOHSTHS CBETOBOTO
Ty4a;

OObsACHEHNE U MOZIETPOBAHIE COTHEYHOTO M JTYHHOTO 3aTMEHHIA;

Hccnenosanne 3aBUCHMOCTH yI7la OTPaKEHHUs CBETOBOTO JTyda OT YTJia MaJICHHs;

H3yuenue cBOKCTB H300paXkeHHs B IIIOCKOM 3epKajle;

HabumroieHne 1 00bsCHEHNE OIBITOB IO TIOTYYEHHIO H300paXKEHUI B BOTHYTOM H BBIITYKIIOM
3epkanax. Habmonenue 1 00bACHEHNE ONBITOB O MPETOMICHHIO CBETA Ha TPAHHUIIE Pa3THIHBIX
cpejl, B TOM YHUCJIE ONBITOB C MOJHBIM BHYTPEHHUM OTPaXKEHUEM;

Hccnenosanne 3aBUCHMOCTH yTJla IIPENOMIIEHHS OT yT7a MaJeHHs CBETOBOTO JIy4a Ha
TPaHULIEKBO3TyX—CTEKIION;

PacnosnaBanue sBICHHUI OTPaKEHUA U IPETOMIICHHS CBETA B TOBCEIHEBHON KU3HH. AHAIN3 U
00BSCHEHHNE SBICHUS ONTHIECKOI0 MUPAXKa;

Penrenue 3a1a4 ¢ NCMONB30BaHMEM 3aKOHOB OTPAKEHHS U MPENOMIICHHS CBETa;

ITuceMeHHsbIH
KOHTPOJTb;
CaMooI1ieHKa ¢
HCIIOJIb30BAHUEMK
O1eHOYHOTO
JIHCTaY,

collection.edu.ru




4.2. | JInH3bl M onTHYeCKHe MPUooOpb | 6 1

TMomyuenue n3ob6paxkeHHil ¢ TOMOIIBIO COOMPAIONIEH H pacCEHBAIOIIEH JTHH3;

VYernblii onpoc;

http://school-

Onpeznenerne GpOKYCHOr0 PaCCTOSHUS W ONTHIECKOI CHIIbI COOMPATOILEH JTHH3bL; [TuceMeHHBIH collection.edu.ru
AHanu3 ycTpoiicTBa U NPHUHIMIA JEHCTBHIS HEKOTOPBIX ONTHYE CKUX MPHOOPOB: (oToanmnapara, KOHTPOJIb;
MuKpockomna, Tereckona(MC — Guoorus, acCTpoHOMUS); KonrponsHas
AHanu3 sBIeHUH OIM30pyKOCTH H JaNbHO30PKOCTH, IPHHIHNA AekcTBUs 0ukoB (MC — Ouomnorus); | padota;
INpaxTuyeckas
pabora;
4.3. | Pa3noxenne 6enoro cBera B 2 0 HaburozieHue mo pasnoxeHuro Geioro CBeTa B CeKTp; Yerusiii onpoc; | http://school-
CIIEKTP Habmroierne i 00bsCHEHNE OTBITOB TI0 TIOMyYEHHIO OEOT0 CBETa IIPH CII0KEHNUH CBETa PA3HBIX [TncpMeHHBIH collection.edu.ru
LIBETOB; KOHTPOJIb;
IpoBeneHne n 0OBSCHEHNE ONBITOB 110 BOCIIPHATHIO L{BETA IPEAMETOB IIPU HX HAOIIONCHNHN Yepe3
LBETOBbIC (HDHUIBTPHI (LBETHBIC OUKH);
HWroro no pasueny 14

Paznen 5. KBanTOBBIE SIBIEHUST

5.1. | McnyckaHue u MOrJI0IEH e 4 0 OGcyxeHue nenu onsTo Pesepdopra o uccie0BaHmo aTOMOB, BBIABUKEHHE THIIOTES O Vernsiii onpoc; | http://school-
CBETa aTOMOM BO3MOXHBIX P€3YJIbTaTaxX OMbITOB B 3aBUCMOCTH OT MPETOIaraéMoro CTpoeHust aTOMOB, IucemenHBIH collection.edu.ru
(opMyIHpOBaHUE BBHIBOJOB U3 PE3yNbTATOB OIBITOB; KOHTPOJIb;
OO6cykIeHre NPOTUBOPEUHMii IITaHETAPHON MOJIENTM aTOMA U OCHOBAaHHH 1T THIIOTe3bI bopa o
CTaI[MOHAPHBIX OPOUTAX JNIEKTPOHOB;
HabmioneHue CILTOMHBIX U THHEHYATBIX CIIEKTPOB M3IIYUCHUS Pa3IUUHBIX BemecTB. OObsicHeHue
JIMHEHYaThIX CIEKTPOB U3ITyUEHHS;

5.2. | CrpoeHue aToMHOrO0 s1/1pa 6 0 OOGCyx1eHHne BO3MOXKHBIX THIIOTE3 O MOJIEISX CTPOCHHS SAIPa; VYerusiii onpoc; | http://school-
OrmnpezienieHne coctaa sjiep Mo 3alaHHBIM MAaCCOBBIM H 3apsIIOBBIM YKCIIAM U IO MOJIOKEHHUIO B [TuceMeHHbIiH collection.edu.ru
nepuoanyeckoii cucreme snemeHToB (MC — xumus); KOHTPOJIb;

AHan3 U3MEHEHHs COCTaBa sIpa U €ro MOJIOKEHUS B IEPHOAMIECKOH CHCTeMe TIpH a- [IpakTuyeckas
pazuoaxtuBHOCTH (MC — XHMHUSA); paborta;
HccenenoBanue TpeKoB a4acTHIL IO TOTOBBIM (OTOrpadusim;

OOGHapyeHne 1 M3MEPEeHHe PaUallMOHHOTO (JOHA C TTOMOIIIBIO 03UMETPA, OLIEHKA €0

HUHTEHCUBHOCTY;

AHanu3 OMOJIOTNYECKNX M3MEHEHHI, MPOUCXOIAIIMX MO ACHCTBUEM PaJHOAKTUBHBIX H3ITyICHHI

(MC — Ouonorus);

Vicnonb3oBaHne pajlioaKTHBHBIX U3MydeHni B MenunuHe (MC — Onornorus);

5.3. | SInepHbie peakuuu 7 1 Penrenve 3a1a4 ¢ UCIIOTB30BAHUEM 3aKOHOB COXPAHEHHSI MACCOBBIX U 3aPSIOBBIX YHCEN HA Yernsiit onpoc; | http://school-
Olpe/ieIeHNE PE3yIbTATOB AAEPHBIX PEAKLIUHA; aHAJIN3 BO3MOXKHOCTH MM HEBO3MOXKHOCTH sfepHOoi | ITucbMeHHBII collection.edu.ru
PeaKIuH; KOHTPOIIb;
OneHKa SHEPTHH CBSI3U S/IEP C UCTIONIb30BaHUEM (HOpMyIIbI DHHINTEHHA; KoHTtponsHas
OGcysx/IeHHE IEPCIIEKTHB HCIIOIB30BaHHs YIPABISIEMOro TEPMOSIEPHOTO CHHTE3a; pabora;
O6cysx/IeHHE TPEUMYIIECTB ¥ IKOJIOTHIECKHX MPOOIIeM, CBI3aHHBIX ¢ siepHoit sHepreTukoi (MC—
9KOJIOTHS);

Hroro no pazgery 17

Paznen 6. IloBTOpHTE/ILHO-0000Ia0IIMI MOTYJIH




6.1. | CucremaTn3auust u 0606ueHHE 10 BrinonHenue y4eOHbIX 3aJaHuUi, TPEOYIOIINX AEMOHCTPALIMH KOMIIETCHTHOCTEH, Verusiii onpoc; | http://school-
NpPeIMEeTHOT0 COleP:KAHUS H XapaKTePH3YIOLUNX €CTECTBEHHOHAYYHYIO0 IPAMOTHOCT: - IPUMEHEHHS TTOIYYCHHBIX 3HAHUH [T ITicbMeHHBIN collection.edu.ru
ONBITA 1A TEILHOCTH, HAY4YHOTr0 00BACHEHHS (PU3MYCCKUX SABICHUH B OKPYKAIOLIEH IIPUPOJIC U IIOBCCAHEB HOM JKU3HH, a KOHTPOJIb;

NpHOOPETEHHOTO NPH H3yYEeHUH TAKIKE BBIABJICHUS (PHU3HUECKUX OCHOB Psiia COBPEMEHHBIX TEXHOJIOIUH;- IPUMEHEHHS OCBOCHHBIX KonTtponbHas
BCEro Kypca Qu3nKu 9KCIEPUMEHTAIBHBIX YMEHHIT UL HCCIEI0BaHMUS (DU3NYCCKHX SBICHHI, B TOM YHCIIE IS IPOBEPKH | pabora;
THIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH; [pakTuyeckas
Peurenne pacu€THBIX 3a/1a4, B TOM YHCIIE IPEINOIAraoluX HCIOIb30BaHne GU3ndeckoil Mogen 1 | paboTa;
OCHOBAHHbIX Ha COJCPKAaHHH PA3INYHbIX Pa3IEIOB Kypca (pH3HKH; Tectuposanue;
BsInosHeHNE ¥ 3alpTa TPYIIIOBBIX WK HHANBHIYaTbHBIX IPOEKTOB, CBSI3AHHBIX C COACPKAHHEM
Kypca QH3UKY;
Hroro no pazaeny 10
OBLIEE KOJIMYECTBO YACOB I10 102
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IHOYPOYHOE IIJNTAHUPOBAHHUE

Ne Tema ypoka KounyecTBO 4acoB Jara Buabl, gopmbl
n/n U3Y4YEeHHS | KOHTPOJIS
BCEr0 | KOHTPOJIbHbBIE | IPAKTHYECKHE
padoThI padoTshI
1. MaTepuaJsibHas TOUYKa. 1 0 0 1 Hependa |[YCTHBIH OMpoC,
Cucrema oTcyeTa MUCbMEHHbIN
KOHTPOJIb
2. [lepemenieHue 1 0 0 1 Hemensas |YCTHBIHF oIpoC,
MUCbMEeHHBIH
KOHTPOJIb
3. OmnpesesieHre Koopau- |1 0 0 1 Hependa [YCTHBIH ompoc,
HaThbl ABHKYLLLEr0CS MUCbMEeHHbIN
Tesa KOHTPOJIb
4. [lepemeleHune npu npsi- | q 0 0 2 Hejend  [YCTHBIM OIPOC,
MOJIMHEMHOM MUCbMEHHBIN
paBHOMEPHOM KOHTPOJIb
JIBUXKEHUU
5. PelieHue 3aja4 1 0 0 2 Hemesis  [YCTHBIHM onpoc,
MUCbMEeHHbIH
KOHTPOJIb
6. [[psiMoJIMHEHOE paB- 1 0 0 2 Hejlesi1  [YCTHBIH OIpoc,
HOYCKOpEHHOe MCbMEHHBIN
[IBUOKeHUe. YCKopeHue KOHTPOJIb
7. PelnreHue 3a/a4 1 0 0 3 Heflensas  [YCTHbIH ompoc,
MUCbMEHHbIN
KOHTPOJIb
8. CKOpOCTD MPSIMOJIMHEH- | { 0 0 3 Hefesnis  [YCTHBIN OMpoC,
HOT'O0 paBHOYCKOPEHHOTO MHCbMEHHbIH
nBrkeHus. ['padpuk KOHTPOJ/Ib
CKOPOCTHU
9. PemieHue 3ama4 1 0 0 3 Hefesss  [YCTHBIN OMpoC,
IMMCbMEHHBIN
KOHTPOJIb
10. [lepeMelieHre IpU nps- 1 0 0 4 Henenss  [YCTHBIN ompoc,
MOJIMHEMHOM NUCbMEHHBIN
PaBHOYCKOpPEHHOM KOHTPOJIb
IBUXKEHUHU
11. [lepeMelieHUe Tesia IpU 1 0 0 4 Hepensg  |YCTHBIM ONPOC,
MPSAMOJIMHEUHOM MUCbMEeHHbIN
PaBHOYCKOpPEHHOM [iBU- KOHTPOJIb
PKEHUM 6e3 HauyaJIbHOU
CKOPOCTHU




4 Heesd

12. Pelienue 3aga4 YcTHBIH ompoc,
IMINCbMEHHbBIN
KOHTPOJIb

13. UlabopaTopHas paboTa 5 Henensi  |[IpakTuyekas
Nel. UccienoBaHue pa6oTa
PaBHOYCKOPEHHOTO J|BU-

PKeHHs 6e3 HavyaJIbHOH
CKOPOCTHU»

14. KoHTpoJibHas paboTa 5 Hegenss  |KoHTpoJibHas
N1 no Teme: «3aKOHBI pa6oTa
B3aHMMO/IeCTBUS U
TBUKEHUS Tes»

15. OTHOCUTENBHOCTD 5 Hezesiss  [YCTHBIN ompoc,
IBHIKEHUS [CbMEHHBIH

vouTnam.

16. PellieHune 3aga4 6 Henesisg Y CTHBIN Ompoc,

IMINUCbMEHHbBIU
KOHTPOJIb
17. HMHuepyuanbHbie cU- 6 Helesi  [YCTHBIHM onpoc,
cTeMbl oTcyeTa. [lepBbId NYCbMEeHHbIH
3aKkoH HbioToHa KOHTPOJIb
18. BTopo# 3akoH HbroTOHa 6 HeJlesis  |YCTHBIN OIpoc,
IIMCbMEHHbBIN
KOHTPOJIb

19. PelnreHue 3aja4 7 Henesisg Y CTHBIN ompoc,
[ CbMEHHbIH
KOHTPOJIb

20. Tpetny 3akoH HproTOHa 7 Henesisg Y CTHBIN ompoc,
CbMEHHBIH
KOHTPOJIb

21. CBOGOHOE aJIEHHE TeJl 7 Hefiesid  [YCTHBIM onpoc,
CbMEHHBIH
KOHTPOJIb

29 UlabopaTopHas paboTa 8 Heslesnia  [[IpakTHYecKas
No2. pa6oTa

23. J/[BH>KeHUE Tea, 8 Hezens  [YCTHBIM Ompoc,
OpOIIEHHOT O MUCbMEHHBIH
BEepTUKaJIbHO BBEPX. KOHTPOJIb
HeBecoMmocTh

24. 3aKOH BCEMHUPHOTO 8 Hepene  |YCTHBIM ONPOC,
TATOTEHUS CbMEHHBIH

KOHTPOJIb

25, YckopeHHe cBOGOHOTO 9 Hefesia  [YCTHBIM ONIPOC,
najeHus Ha 3eMJie U MCbMEHHBIN
/IPYTHX HeOECHBIX Tesax KOHTPOJIb

26. PelieHue 3aga4 O Henenss  [YCTHBIN ompoc,

MM CbMEHHBIN

KOHTPOJIb




27 [IpsiMo/inHEeHOE U O Hezesisi [V CTHBIM OMPOC,
KPUBOJIMHEWHOE MUCbMeHHbIN
JIBUXKEHW e KOHTPOJIb

28. JIBM>KeHHe 1o 10 HezesiA |YCTHBIH OIpoC,
OKPYKHOCTH C UCbMEHHBIN
[IOCTOSAHHOU 110 MOZYJIIO KOHTpPOJIb
CKOPOCTBIO

29, PelieHue 3aga4 10 Hesenss |YCTHBIH oIpoC,

IIMCbMEHHBIN
KOHTPOJIb
30. M ckyccTBeHHbIE 10 Hezesi |YCTHBIH OIIPOC,
CIIlyTHUKU 3eMJIU MUCbMeHHbIN
KOHTPOJIb
31. PelieHue 3aja4 11 Hegenss [YCTHBIM OMpoOC,
MUCbMEHHBIH
KOHTPOJIb
32. WUMnysabc Tesa. 3aKoH 11 "Hepensa |YCTHBIN ompoc,
COXpaHEHHUA UMITYJIbCa 1CbMEHHbIH
KOHTPOJIb
33. PelieHue 3aja4 11 Hemenss [YCTHBIR ompoc,
IIMCbMEHHBIN
KOHTPOJIb
34, PeakTHUBHOE [BUKEHUE. 12 Hependa |[YCTHBIN ONpPOC,
PakeThl NKUChbMEHHBIH
KOHTPOJIb
35, PelnreHue 3a/a4 12 Hegenss Y CTHBIH OIpOC,
NUCbMEHHBIH
KOHTPOJIb
36. BriBo/ 3aKoHa 12 Hepens [YcTHBIN ompoc,
COXpaHEeHHUs IHEPTrUHr NUCbMEHHBIH
KOHTPOJIb
37. PelieHue 3aga4 13 Hegens |[YcTHBIN ompoc,
MACbMEHHBIH
KOHTPOJIb

38, KoHTpoJibHas paboTa 13 Hepenss [KoHTposibHaA
N2 o Teme: pa6oTa
«/IluHaMHKa

39. KoJsiebaTesibHOE JBHXKe- 13 Hegensa |[YcTHBIH ompoc,
Hue. CBoOOOIHbIE MUCbMEHHBIN
KoJIe6aHUA KOHTPOJIb

40. Besin4nHBbI, 14 Hepenig |[YCTHBIHN onpoc,
XapaKTepHu3yrlIue 11 CbMEHHBIN
KoJiebaTeJIbHOE KOHTPOJIb

41. PelieHue 3aga4 14 Hepens [YCTHBIH ompoc,

MM CbMEHHBIN
KOHTPOJIb




42. UlabopaTopHas paboTa 14 Hepensa [[IpakTHyeckast
Ne 3. UccaepoBaHue pa6oTa
3aBUCHMOCTH [IEPUOJA U
4aCTOThI CBOOO/IHbBIX
KOJIeOaHU
MaTeMaTU4eCKOro
MasiTHUKA OT ero
IJTUHBI»

43. ['apMoHUHYecKue 15 Hepensa |YCTHBIN ompoc,
KOJIeOaHUs MHUCbMEHHBIN

KOHTPOJIb

44, [[peBpalieHua aHepruu 15 Hepens |YcTHBIM onpoc,
MpHu KoJiebaTeJIbHOM MUCbMeHHbIN
JIBU>KEHUHU. 3aTyxalolue KOHTPOJIb

45. Pe3oHaHC 15 Hezenss |YCTHBIR oMpoc,

IMINUCbMEHHbBIN
KOHTPOJIb

46. PacnipocTpaHeHue 16 Hegenss Y CTHBIM OMpOC,
KoJieOaHUH B cpe/ie. MUCbMEHHbIN
BoJiHbI KOHTPOJIb

47. /lsinHa BoJsiHbI. CKOPOCTh 16 Hegensa |YCTHBIN OMpoc,
pacnpocTpaHeHHUs BOJIH 1MCbMEHHBIN

KOHTPOJIb

48. PelnteHue 3aja4 16 Heses1 |YCTHBIH OIpOC,
IMNUCbMEHHbBIN
KOHTPOJIb

49. M CTOYHMKU 3BYKa. 17 Hepensg |[YCTHBIN onpoc,
3BYKOBbBIE KOJIeOaHUS MUCbMeHHbIN

KOHTPOJIb

50. BricoTa, TeMOp U IPpOM- 17 Hepens [YcTHBIN ompoc,

KOCTb 3ByKa [HUCbMEHHBIA
KOHTPOJIb

51. PacnipocTpaHeHue 3ByKa. 17 Hepensa |YCTHBIM onpoc,

3BYKOBbI€E BOJIHbI MUCbMEHHBIN
KOHTPOJIb

52. 3aluTa TBOPYECKUX 18 Hemenss [YCTHBIH ompoc,

[POEKTOB MUCbMEHHBIN
KOHTPOJIb
53. OTpakeHHe 3BYKaA. 18 Hepena [YCTHBIM oIpoC,
3BYKOBOM pe30HAHC MUCbMEHHBIN
KOHTPOJIb
54. [loBTOpEHUE 18 Hepesis [YCTHBIN onpoc,
MUCbMEHHBIN
KOHTPOJIb

55. KoHTposibHas paboTa 19 Hepena |[KoHTpoJibHaA

Ne3 o Teme: pa6oTa

«MexaHU4YecKUue




56 HWcToyHUKHU cBeTa. 19 Hepeng |[YCTHBIM ONpOC,
[IpssMosinHelHOE MUCbMEeHHBIN
pacnpocTpaHeHHe CBET KOHTPOJIb
57. OTpakeHHUe cBeTa. 3aKOHBI 19 Hesesiat |YCTHBIH Ompoc,
OTpakKeHHs CBeTa. [TMCbMEHHBIN
KOHTPOJIb
58 20 Hepensa |[YCTHBIN ONpOC,
[l1ockoe 3epkaso. MUCbMEHHbLA
KOHTPOJIb
59 [IpenoMieHue cBeTa. 20 Heneniss [YCTHBIN onpoc,
3aKoH npejaoMJieHHs M1 CbMEeHHbIN
CBeTa. KOHTPOJIb
60. JlvH3bl OnTHYecKas cUIa 20 Heneniss YCTHBIH onpoc,
JTMH3DL MU CbMEHHbIH
KOHTPOJIb
61 [IpakTHUyeckas paboTta Ne4 21 Hepensa |[I[pakTuyeckas
M306paxkeHusl, laBaeMble paboTa
JIMH30M.
62. JlaGopaTopHas pa6oTa Ne4 21 nepens [pakruieckas
«IlonyyeHue U306paXkeHUs paboTa
MPU MMOMOIIU JIMH3bI»
63 JJIeKTpOMarHuTHOE 21 Hepmenst [YCTHBIH ommpoc,
moJie MHCbMEHHbIN
KOHTPOJIb
64 JJIeKTpOMarHuTHbIE 22 Hepens |[YCTHBIN ONpoC,
BOJIHBI MM CbMEHHbIN
KOHTPOJIb
65 KoJsie6aTenbHbBIN 22 Hesenst [YCTHBIH Ommpoc,
KOHTYp. [losyyenue MYCbMEHHbIH
BJIEKTPOMArHUTHbIX KOHTDPOJIb
66 [I[pyHLAI PaIMOCBA3HU U 22 Heflensa |YCTHBIHM ONpOC,
TeJIeBUIeHUA MM CbMEHHBIN
KOHTPOJIb
67 JJIeKTpOMarHuTHas 23 Heflenss |[YCTHBIH ompoc,
pHUpoJa CBeTa MY CbMEeHHbIN
KOHTPOJIb
68 [[pesroMiieHMe cBeTa. 23 Heslenss [YCTHBIM OIPOC,
DU3NYECKUH CMBICII 1CbMEHHbIH
[mokasareJis KOHTPOJIb
69 /lucnepcusd cBeta. LiBeTa 23 Hepnesia [YCTHBIN ompoc,
Tesa MMCbMEHHBIN
KOHTPOJIb
70 Tunbl onITHYECKUX 24 Henens |[YCTHBIN onpoc,

CIIEKTPOB

MUCbMEHHBIN
KOHTPOJIb




24 Hepnens

Y cTHBIM onpoc,

71. [lorsiolmeHue u
MCITyCKaHUEe CBeTa MMCbMEHHbIH
ATOMaMH. KOHTPOJIb
72 UlabopaTopHas paboTa 24 Hepens |[lpakTUyecKas
Ne5. HabsitoieHue pa6oTta
CIIJIOIIHOTO U
UVIMHEW4YaTOro CIeKTPOB
73. [loBTOpEHUE 25 Hefensa |YCTHBIM OIpoC,
MUCbMEHHbIH
KOHTPOJIb
74. KoHTposibHas paboTa Ne 25 Hepensa |[IpakTruyeckast
4 1o TeMe: paboTta
«JJIEKTPOMarHuTHoOeE
[oJie»
75. Pagr0aKTUBHOCTb 25 Henenss [YCTHBIN onpoc,
MUCbMEHHbIH
KOHTPOJIb
76. PajoaKTUBHbIE 26 HepensA |[YCTHBIN ONpOC,
MpeBpallleHHsI aTOMHbIX NUCbMEHHBIN
samep KOHTPOJIb
77. PelieHue 3aja4 26 Heslens1 [YCTHBIH OIpPOC,
MUCbMEHHbIH
KOHTPOJIb
78. JKCriepuMeHTaJIbHble 26 HeJlensA |YCTHBIN OMpOC,
MeTO/ bl UCCIeJOBAHUS MUCbMEHHbIN
4acTuIl KOHTPOJIb
79. UlabopaTopHas paboTa 27 Hepens |[lpakTUyecKas
Ne5. U3mepenue pa6oTa
eCTeCTBEHHOTI'0
80. OTKpBITHE IPOTOHA. 27 Heflensa |YCTHBIM OMPOC,
OTKpbITHE HEHTPOHA MHCbMEHHbIH
KOHTPOJIb
81. UlabopaTopHas paboTa 27 vepens |[lpakTuyeckas
Ne 6. U3ydyeHue feneHus pa6oTa
[/1pa ypaHa o
82. CocTaB aTOMHOTO A/pa. 28 Hefena |YCTHBIM OIpOC,
AnepHble CUIbL MUCbMEeHHbIN
KOHTPOJIb
83. Pelienue 3aga4 28 Heflenss [YCTHBIH ompoc,
MUCbMEHHbIN
KOHTPOJIb
84. UlabopaTopHas paboTa 28 Hepens |[lpakTHyYecKast
Ne 7. U3yyeHue TpeKoB pab6oTa

BaAPAXEHHDbIX 4aCTHUI] 110




85. DHeprus cBsA3u. [edekT 29 Hepnenia Y CTHBIN ompoc,
Macc. NV CbMEHHBIN
KOHTPOJIb
86. /lesieHue aiep ypaHa. 29 Hefena |YCTHBIM OIIPOC,
LlernnHasa peakyus MY CbMeHHBIN
leIeHusl KOHTPOJIb
87. A nepHbIN peakToOp. 29 Heflend Y CTHBIM OIPOC,
[Ipeo6paszoBaHUe M1CbMEHHBIH
BHYTpEHHEN 3HEPTUU KOHTPOJIb
88. ATOMHas 3HepreTUKa 30 Hegesis1 [YCTHBIN onpoc,
MUCbMEHHBIN
KOHTPOJIb
89. buoJsioruyeckoe 30 Hemesa [YCTHBIN ompoc,
/leliCTBYe paJUaLiui. MUCbMEHHBIH
3aKOH paZjHOaKTUBHOTO KOHTPOJIb
90. TepMosiiepHas peaKLus. 30 Henesis1 |[YCTHBIN onpoc,
JyieMeHTapHbIe MUCbMEeHHBIN
YaCTHUILbl. AHTUYACTULbI KOHTPOJIb
1. [loBTOpEHUE 31 Hemenss [YCTHBIM ompoc,
MUCbMEHHBIN
KOHTPOJIb
92. KoHTpoJsibHas paboTta 31 Hesenst [KoHTpoJbHAs
Ne 5 o TeMe: pa6oTta
«CTpoeHHe aToOMa U
QTOMHOTIO s/ipa»
93, [loBTOpEHUE 31 Hefenss [YCTHbIH ompoc,
MUCbMEHHBIN
KOHTPOJIb
94, [loBTOpEHUE 32 Henenss |[YCTHBINM onpoc,
IMINCbMEHHBIN
KOHTPOJIb
95, [loBTOpEHUE 32 Hepesss [YCTHBIM OIpoOC,
IINCbMEHHbBIN
KOHTPOJIb
6. [loBTOpEHME 32 Hefenss [YCTHBIM ompoc,
MUCbMEHHBIN
KOHTPOJIb
97. [loBTOpEHME 33 Hefenss [YCTHBIH ompoc,
MUCbMEHHBIN
KOHTPOJIb
08, [loBTOpEHUE 33 HenesisA |[YCTHBIN onpoc,

MUCbMEHHBIN
KOHTPOJIb




99. [loBTOpEHME 1 33 Hefens1 [YCTHBIH ompoc,
MMCbMEHHBIN
KOHTPOJIb

100. 3auMTa NpoeKToB 1 34 Hepnensa |[I[pakTuyeckas
paboTa

101. 3aluTa NpoeKToB 1 34 negensa [[IpakTuyeckast
paboTa

102. 3auMTa NpoeKToB 1 34 Hepnensa |[I[pakTuyeckas
paboTa

OBILEE KOJIMYECTBO YACOB 102
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®dwusnka 9 kmace/ [leppimkun A.B., I'ytHuk E.M., OO0 «/IPOD®A»; AO «M3narensctBo [IpocBemenney;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Pabouas nmporpamma. @usuka. 7 — 9kiaccel: yueOHO-MeToAu4IecKoro nocodus /coct. TuxonosaE.H. — 2-¢
usg.,crepeorunt. —M.: JIpoda,2013. — 398,(2)

[Tporpammbl ocHOBHOTO 00111€TO 0Opa3zoBanus. Pusmuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B.
®dunonosuy, E.M. I'yTHUK).

[Teprpimikun A.B. @usnka. 9 kinace. YueOHuk yist o0meo0pa3zoBaTeabHbIX yupexaeHuit .M.:JIpoda. 2011
Jlykammk B.M. C6opHMK BOnpocoB U 3as1a4 1o ¢usuke. 7-9 ki. — M.: Ilpocsenienne, 2010. —192c.

Kupuk JI.A. ®u3uka — 9. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHL. —5-¢ U3JaHHE,-
M.MNJIEKCA, 2013.

Mapon A.E. ®usuka. 9 knacc: yuebHo-meroanueckoe nocooue/ A.E. Mapon.- M.: llpoda, 2011.- 123c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Bubnuoteka — Bcé no nmpenmery «dusukay. — Pexxum pocryna: http://www.proshkolu.ru
2. BuneoonsiTel Ha ypokax. — Pesxxum mocryna: http://fizika-class.narod.ru

3. Enunas xomtekiust udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyna: http://school-
collection.edu.ru

4. VlaTepecHbple MaTepHAIbl K ypOKaM (PU3HKH IO TEMaM; TECTHI IO TeMaM; HaTJISTHbIE TTOCOOUS K YpOKaM. —
Pexxum noctymna: http://class-fizika.narod.ru

5. Illudpossie oOpa3oBareabHbIC pecypehl. — Pexxum qoctyma: http://www.openclass.ru

6. DieKTpoHHbIC yueOHUKH 10 pu3uke. — Pexxum nocryma: http://www.fizika.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30OBATEJBHOI'O TPOLIECCA
YYEBHOE OBOPYJIOBAHMUE

Mopgenp reHepaTopa MepeMeHHOT0 TOKa, MojeNnb onbiTa Pesepdopna, Tpyoka HeroToHa, mpubop s
JIEMOHCTpaIlMi CBOOOJHOTO MAJCHUS, KOMIUIEKT NPUOOPOB MO KHHEMATUKE M JAMHAMHUKE, TMpUOOp s
JIEMOHCTpAIMK 3aKOHA COXPAaHEHHsI UMITYJIbCa, TPUOOP ISl IEMOHCTPALUU PEAKTUBHOTO IBUKECHHUS, HUTSHOU
U TPYKUHHBIH MasTHUKH, BOJIHOBAs MallMHA, KaMEepTOH, TpaHc(opMarop, MOJOCOBBIE M JYyrooOpas3HbIe
MAarHMTHI, KaTyIIKa, K04, KaTyIIKa-MOTOK, COeTUHUTEIIFHBIE TPOBOA, HU3KOBOJIbTHAS JIaMIIa Ha TIOJICTaBKe,
CIIEKTPOCKOII, BRICOKOBOJIbTHBIN HHIYKTOP, CIIEKTPaJIbHBIE TPYOKH C Ta3aMH, CTEKIISIHHAS MTPH3Ma.

[TpuGopbl: METPOHOM, CEKYHIIOMED, TO3UMETP, I'albBAHOMETP, KOMIIAC.

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUM

JlaboparopHas padora Nel. IlItaTus ¢ My TOii 1 Jankoi, xex100 1a00paTOPHBIH, APUK, LUIUHAP, METPOHOM,
JICHTa U3MEpUTEIbHAs

JlaGopatopHas pabota Ne2. [Tpubop 11 H3MEpeHus: yCKOpeHHs CBOOOIHOTO MaieHUs

JlaGopatopHas pabota Ne3. IlITatu ¢ My(TO¥ U anKoi, IMapuK Ha HUTH, CEKYHJIOMEp, JIEHTa U3MEpUTEIbHAs
Jla6opaTtopHast pabota Ned4. JIunza, skpaH, JaMIIOuKa, HCTOYHUK TOKA

JlabopaTtopnast pabora Ne5 I'enepaTop BBICOKOBOJBTHBIH ¢ HAOOPOM CIEKTPAIbHBIX TPYOOK, CTEKIISTHHAsS
IUTACTHHA CO CKOLLICHHBIMU I'PaHsIMHU

JlaGopatopHas padota Ne6. Jlozumerp

JlaGopaTtopHnas pabota Ne7. doTtorpadun

JlaGopaTtopHnast pabota Ne§. doTtorpadun
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