CynenmaHoBa
3ynbdus
HABoaToBHa

CynenmaHoBa 3ynbua AsgatoBHa
C=RU, OU="WN.0. gupektopa MAQY "luuesa

CN=CynenmaHoBa 3ynbdusa AsgatosHa,
E=directorlic2Z@mail.ru

S noATBEPXKAA ATOT AOKYMEHT

MAQOY "Ilnuen Ne2"

2022.09.16 16:27:02+03'00'



OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»»
Kypc ¢usukm — cucremooOpasyromuii i1 €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX XUMUEH,
OuoJioruei, actpoHoMuer u pusndeckoit reorpadpueii. du3nka — 3TO MPeaAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHOHAYYHYIO KApTUHY MHUpPA, HO U MPEAOCTABIISIET
Haubosee sAcHble 00paslibl MPUMEHEHUsI HAyYHOr0 METO0/1a IO3HAaHUs, T.€. C1oco0a MOayYeHHUs
JIOCTOBEPHBIX 3HaHWK O Mupe. Haxonen, ¢u3uMka — 3TO TpPEAMET, KOTOPBIM Hapsmy c
JPYTMMH €CTECTBEHHOHAYYHBIMU MPEeIMETaMu JO0JDKEH J1aTh HIKOJbHUKAM IMpeICTaBIeHHE 00
YBJIEKATEJIbHOCTH HAy4YHOT'O MCCIEJOBAHUS U PAJIOCTH CAMOCTOSATEIBHOIO OTKPBITUS HOBOI'O
3HAHUS.
OpxHa w3 IaBHBIX 3a7ad (U3NYECKOro OOpa3oBaHHsl B CTPYKType oOmiero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAy4YHON I'pPaMOTHOCTM W HHTEpeca K Hayke Yy
OCHOBHOM Macchl 00y4aroIIMXCsl, KOTOpbIE B JalbHEHIIEM OyIyT 3aHATHl B CAMBIX Pa3HO
o0Opa3ubIx cdepax nesTenpHocTH. HO He MeHee BaxxHOW 3ajaueil sIBISETCS BBISBICHHE U
MOJTrOTOBKA TAJIAHTJIMBBIX MOJOABIX JIOJEH JJIs MPOJODKEHUST 00pa3oBaHMs U JajbHEUIIeH
npoecCHOHANBHOM JIeATEeIBbHOCTH B O0JIACTH €CTECTBEHHOHAYUYHBIX HCCIEIOBAaHUN U
CO3/IaHUM HOBBIX TeXHOJNIOTUH. COrNIaCHO NPUHATOMY B MEXKIYHApOIHOM COOOIIECTBE
onpezeneHuto, «EcTecTBeHHOHAYYHAsI TPAMOTHOCTh — 3TO CIIOCOOHOCThH YEJIOBEKa 3aHUMATh
AKTUBHYIO TPaXTAHCKYIO MO3HMIMIO MO OOMIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMH HAyKaMH, M €ro TOTOBHOCTb HMHTEPECOBATHCA €CTECTBEHHOHAYYHBIMU
uaesMu. HaydHO TpaMOTHBIM YeNOBEK CTPEMHTCS yYacTBOBAaTh B apryMEHTHPOBAHHOM
00CYyXJIeHUH MPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HAayKaM U TEXHOJIOTHUSIM, YTO TpeOyeT
OT HETO CIIEYIOUIUX KOMIIETEHTHOCTEM:
1. Hay4HO OOBSCHSTH SIBICHUS,
2. OLIGHWBAThH M MIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICTOBAHUS,
3. UHTEepHpeTUpOBaTh JAaHHBIE U HCIOJb30BaTh HAyuyHbIe JOKa3aTelbCTBA IS
MOJTyYCHUS] BHIBOJIOB.
W3ydyenue (u3ukud CrOCOOHO BHECTH PEIIAIOIIMKA BKJIAT B (OPMUPOBAHUE €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH O0yYarOIINXCS.
HEJIX U3YUYEHUSA YYEBHOI'O TIPEJJMETA «®U3UKA»
[lenmn wu3ydyenuss ¢GU3MKA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONpENETICHBI B
Konnenmuu  mpenogaBanust  ydeOHoro  mpenmera «dusmka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit denepanun, pean3yroMX OCHOBHBIE 00Ie00pa3oBaTebHbIC
nporpaMMbl,  yTBepKIEHHOW  pemieHuem  Kommermn  MwuHHCTEpCTBA  MPOCBELIECHUS
Poccuiickoit deneparuu, nporokon ot 3 aexkadps 2019 r. Ne TTIK-48H.
Llenu u3ydyenus GU3MKU:
e  mpuoOpeTeHHe HHTepeca U  CTpeMJIeHMs  OOydaromuxcsi K  HaydyHOMY
W3YYCHHUIO TPUPOABI, PA3BUTHE HMX WHTEIJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;
e  pa3BUTHE TMPEACTAaBICHUI O HAyyHOM METOJAE IIO3HaHUus U (GOpMUpOBaHUE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSIM;
e (opMHUpPOBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
e (opmMupoBaHue TpeACTaBICHUN O PO GUNKU JUTS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;
e  pa3BUTHE NPEICTABICHUNH O BO3MOXHBIX cdepax Oynymeld mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (DU3MKOHM, MOATrOTOBKA K JalbHEHIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.
JlocTikeHne 3THX Lieled Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHHUs 00ecCHeuyuBacTCS
pellIeHreM CIIeIYIOIMUX 3aau:
e  IpuOOpeTeHHE 3HAHUH O JUCKPETHOM CTPOCHMHU BELIECTBA, O MEXaHMYECKUX,
TEIIOBBIX, IEKTPUICCKUX, MATHATHBIX U KBAHTOBBIX SIBJICHHSIX;



e  MpHOOpETEHHWE YMEHHMH ONUCHIBATH M  OOBACHATH (U3MYECKHE SBICHUA C
MCIOJIb30BaHNUEM TOJyYEHHBIX 3HAHUM;
e  OCBOGHHME METOJIOB PEIICHHsS MPOCTEHIINX pPACYETHBIX 33/7a4 C HCIOJIb30BAaHHEM
(bu3nyecKrux Mojeel, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33]1aY;
e  pa3BUTHEC YMEHUU HAOMIOIATh NPHUPOJHBIC SBICHHUS W BBIIOJHATH ONBITHI,
nabopartopuble pabOThl M JKCHEPUMEHTAJbHBbIE HCCIEIOBAaHUSA C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX TPUOOPOB;
e ocBoeHue NnpuémMoB paboTel ¢ MHPopMaueill QU3NYECKOro coaepKaHMs, BKIIOUYas
MH(POPMAIINIO O COBPEMEHHBIX JTOCTH)KEHUSAX (PU3UKHU; aHAIN3 M KPUTHUECKOE OLICHUBAHHE
nH(popManuu;
e 3HAKOMCTBO cO cepamu MPOPECCHOHATHHON NeATEILHOCTH, CBI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.
MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usnka sBiaseTcss 00sA3aTEIbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00miero oopa3zoBanus. /laHHas mporpamma mpeaycMaTpuBaeT U3ydeHUe (U3NKU
Ha 0a3oBoM ypoBHE B 7 kiacce B o0béme 70 wacoB 1o 2 4vaca B Hemeno, B 8 Kiacce
B 00BéMe 70 JacoB 10 2 yaca B HEJIEIIO, B 9 xiacce
B 00béMe 102 yacoB 10 3 yaca B HEIEIO.
BOCHUTATEJIbHBIN TOTEHIIUAJI TIPEJIMETA «®HU3UKA»
peanuzyercs uepes:
. MpUBJICUCHNE BHUMAaHHS OOYYaIONMIMXCS K IIEHHOCTHOMY acCHeKTy H3ydaeMbIX Ha
ypOKax sIBJICHUI, OpraHU3aIii0 padOoThI C MOTy4aeMoi Ha ypoke nHdopmanuen (pu3nieckoro
COJepKaHus, BKJIIOYash WH(POPMAIMIO O COBPEMEHHBIX IOCTIDKEHHSX (DHU3MKH;, aHATU3 U
KPUTHYECKOE OlIeHWBaHKE NHPOpMAIU;
. NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (opM paboOTel ¢  OOyYaIOUIMMHUCH:
MHTEJJICKTYadbHBIX WUIp, CTUMYJIUPYIOIIUX T[O3HABATEIbHYI0 MOTHBAIMIO OOYYarOIIUXCS;
JMIaKTUIECKOTO TeaTpa, Ie MOJyYeHHbIE HAa YPOKE 3HAHUS OOBITPBIBAIOTCS B T€ATPAJIbHBIX
MOCTaHOBKAX; TPYIIOBON paboThl WU pabOTHl B Mapax, KOTOpblEe ydaT OOyYaroIIUXCs
KOMaHJHON paboTe U B3aUMOAECUCTBUIO C JPYTUMHU 00Yy4atOIIUMUCS;
. WHUIUUPOBAHUE U TOJIEPKKY HCCIIEeIOBATEIbCKONW NIEATEIbHOCTH O0ydYaromuxcsl B
pamMKax peaau3aliyd UMW UHIUBHIYATLHBIX U TPYIIIOBBIX HCCIIEI0BATEIIBCKUX MPOCKTOB, YTO
JaeT oOyyaromMMCsi BO3MOXKHOCTh TMPHUOOPECTH HABBIK CAMOCTOSITENIBHOTO PELICHUS
npoOJeMbl, pa3BUBAaeT YMEHHs HAOIOJaTh TNPHPOJHBIC SIBJICHUS, BBINOJIHATH OIBITH U
OKCIIEPUMEHTAJbHbIE HCCIEAOBAHUS C HCIONB30BAaHHUEM H3MEPHUTENBHBIX MPHOOPOB,
dbopMHUpYET HABBIK TEHEPUPOBAHUSA M OPOPMIICHUSI COOCTBEHHBIX HUEH, HABBIK IMYOJIHMYHOTO
BBICTYIUICHHUS TIepe]l ayIMTOpUEH, apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS;
. 3HAKOMCTBO €O chepamu MpodhecCuOHATBHOM JAESITEIIBHOCTH, CBI3aHHBIMU C (PU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha JIOCTIDKEHUSX (DU3UYECKOW HAYKH, UTO
CIOCOOCTBYET  pa3BUTHIO  TPEACTABIEHUH O  BO3MOXHBIX  cepax  Oymymieit
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHOM C (PU3WKOHM, MOATOTOBKA K JalbHEHIIeMy
00Oy4eHUI0O B DTOM HANpaBJICHUU M OCO3HAHHOMY BBIOOPY oOOydYaromuMucs OyayIIen
npodeccuu;
. YCTQHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHHUS MEXAY VYYUTENIeM U yYCHHKaMH,
CHOCOOCTBYIOUIMX MO3UTHBHOMY BOCHPUATHIO YYalIUMHCSA TpeOOBaHUM M MPOCHO y4yuTess,
AKTUBU3AIMH WX TTO3HABATEIBHON ESTETLHOCTH U AKTHBHOCTH;

. noOyxaeHue oO0yJalmuxcs K COOMIOACHHUI0O Ha YpPOKe OOLIETIPUHATHIX HOPM
MOBE/ICHNUS, IPABHUJI OOIIEHUS CO CTapIIUMU (YUUTENIMU) U CBEpCTHUKAMU (ILKOJIbHUKAMHU);
. WCIOJIb30BAHNE BOCHHUTATENIBHBIX BO3MOXHOCTEH COJiepKaHUs y4eOHOro mpeamera

yepe3 IeMOHCTPALUI0 00yJaroMMCsl IPUMEPOB OTBETCTBEHHOT0, IPa’KJaHCKOTO MOBEACHNUS,
MPOSIBJIICHUS YEIOBEKOIIO0MS U JJOOPOCEPIEUHOCTH;

. OpraHm3anuio mnedcrBa MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX YdYalIUXcs HaJ HUX
HEYCIIEBAIOIMMHU OTHOKIACCHUKAaMH.



COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

7 KIIACC

Pa3nes 1. ®u3unka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

Ou3nka — Hayka O MpUpPOAE, U3ydaeT (U3NYECKUE SIBICHUS: MEXaHHUYECKUe, TEIJIOBbIC,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuYHHBL. M3mepenue Quanyeckux BenuuuH. Pusznueckue MOpUOOPHL.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecTeCTBeHHbIE HAYKH U3y4aloT Npupoay. EcTecTBEeHHOHAYUHBII METO
NO3HAHUA: HAONIOJEHHE, TIIOCTAHOBKA HAyYHOTO BOMPOCA, BBUIBWKCHHE THUIIOTE3,
SKCIIEPUMEHT 110 TpPOBEpPKE THIOTE3, OOBsICHEHHEe HalmomaeMoro seiaeHus. OnucaHnue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

JdemMoHCcTpauMu

1. MexaHnueckue, TEII0BbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usznueckre NpUOOpPHl U MpoLeaypa MPsIMBbIX HW3MEpPEHUIl aHaJOroBbIM M IUGPOBHIM
npudopom.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JSICHHUS MIKAIBl U3MEPUTEIBLHOTO Tpudopa.

2. 3mepeHue paccTosiHUiA.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOIO Tea.

4. OnpeneneHue pa3MepoB MaJlbIX Tell.

5. W3mepenue Temmeparypbl IpH IOMOIIM >KUJIKOCTHOIO TEpMOMETpa U JaTyuKa
TEMIIepaTyphl.

6. IlpoBenenue wuccinenoBaHUsd [0 TMPOBEPKE THUIIOTE3bl: JAlIbHOCTh TMOJETA IIAPUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MYyCKAa.

Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKA3bIBAOIINE JUCKPETHOE
cTpoeHue BeecTBa. ONbIThL, JOKA3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.

JBuxxenue wyactul BemectBa. CBA3b CKOPOCTH JABMXKEHUS 4YacTUL C TeMIlepaTypoi.
bpoyHnoBckoe nBmkenue, muddysus. B3ammoneicTBUE YacTHI] BEIIECTBA: MPHUTSDKCHUE U
OTTaJIKUBAHHUE.

ArperaTHbple = COCTOSIHMSI ~ BEILECTBA: CTPOEHHME TIa30B, JKUAKOCTEH U TBEPIBIX
(KpucTayuIMyeckux) Tesl. B3auMocBs3b MeXAy CBOMCTBAMHU BEILECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISAPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOZbI. B3auMOCBSI3p MEXy CBOMCTBaAMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHMSIX M HX

aTOMHOMOJIEKYJIIPHBIM CTPOCHHEM. OcoOenHocTH arperaTHbIxX COCTOSIHUI
BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOBI.
JleMoOHCTpaL U

1. HaGmonenue OpoyHoBckoro nBmxeHus. 2. Habmonenue auddysun.

3. HaGmtonenue sBIEHUH, OOBSCHSIOMMXCS NPUTSHKEHUEM WIM OTTAJKUBAHUEM YacTHII
BELIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka auaMeTpa aToMa METOZIOM PSAJIOB (C UCIOIb30BaHUEM (GoTorpaduil).

2. OnbITHI IO HAOJIIOJIEHUIO TEIVIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI 1O OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xeHue U B3aUMO/IeliCTBUU

Mexannueckoe nBukeHue. PaBHoMepHOe U HepaBHOMEpHOE BHKeHHE. CkopocTs. CpenHss
CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUU. Pacd€r myTu v BpemeHu ABMkeHus. PaBHomepHoe
U HepaBHOMEpHOE BUKeHne. CkopocTh. CpeHss CKOPOCTh P HEPABHOMEPHOM JBH)KEHHH.
Pacuér myTu 1 BpeMeHH BUKEHUSI.



SIBnenue nHepuMH. 3aKOH HHEpUMU. B3aumozeiicTBre Ten Kak IpUuruHa U3MEHEHHSI CKOPOCTHU
JIBWKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [InotHocTe BemecTBa. CBsA3b MIIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIEeCTBA.

Cuna Kak XxapakTepucThka B3aumozaeicTus ten. Cuia ynpyroctu u 3akoH ['yka. M3amepenue
CHJIBI C IIOMOUIbIO AMHAMOMETpA. SIBIEHUE TATOTEeHUs U cuia TsbkecTu. Cuila TSKECTH Ha
npyrux mianerax (MC). Bec Tema. Heecomoctb. ClioeHUE CHII, HAIIPaBJISCHHBIX MO OJIHOM
npsimoid. PaBHoxelcTBytomas cui. Cuna TpeHus. TpeHHe CKOJIbXEHHS U TPEHHE I1OKOS.
Tpenue B npupoae u texuuke (MC).

JleMoHCTpan U

1. HaGnronenne MexaHM4ECKOTO JBMKCHHS Tena. 2. M3MepeHne CKOpoCTH MPSMOIMHEHHOTO
neuxkeHus. 3. HaOmronenue sBnenust uaepiuu. 4. HabnroneHne M3MEHEHHS CKOPOCTH TIpU
B3aumoeiictBun Ten. 5. CpaBHeHHME Macc MO B3auMoJeHcTBUIO Ten. 6. CloxeHue cui,
HaIIPaBJICHHBIX 110 OJJHOM MPSIMOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue CKOPOCTM pPaBHOMEPHOIO JBMXKEHMS (1IapUKa B JKMJIKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOWIIS U T. 11.).

2. OmpeneneHue cpelHEd CKOPOCTH CKOJNbXKEHHA Opycka WIM IIapuKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHUs (nedopmanuu) mNpy>KUHBI OT
IIPUIIOKEHHOM CHJIBI.

5. OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIbXKEHHUs OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIICHUSI W yBEIMUYEHUs HaBiieHus. J[aBieHue ra3a. 3aBUCHMOCTD
naBieHus Trasa OT o0béMa, Temmeparypbl. llepemada paBneHus TBEPABIMU TellaMH,
KUAKOCTAMHU U razamu. 3akoH Ilackans. [ITneBMaTnyeckue MamuHbl. 3aBUCUMOCTD J1aBJICHUS
KUAKOCTU OT TrayOouHsl. [mapocratmyeckuit mapagokc. CooOIarommuecss COCYIBL.
['unpaBnnyeckue MEXaHU3MBI.

AtMochepa 3emnn u atmocdepHoe naBieHHe. [IpUUYMHBI CyHIECTBOBAHUS BO3IYITHON
o6omouku 3emnu. Onwir Toppuuennu. M3mepenne arMochepHOro AaBiIeHUS. 3aBHCHUMOCTD
atMoc(epHOro JaBlIeHUS OT BBICOTHI HaJa ypoBHeM Mopsa. [Ipubopsl ans wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHe KHUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BelTankuparomias (apXumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

JleMoHCTpan U

1. 3aBucuUMOCTh AaBiieHHs ra3za oT TeMmmeparypbl. 2. Ilepenada naBieHHS >KUJIKOCTBIO U
razoM. 3. CooOmarouuecs cocyasl. 4. I'mapaBnuueckuit npecc. 5. IlposiBnenue nencTBus
aTMocepHoro naBiaeHus. 6. 3aBUCUMOCTb BBITAJIIKMBAIOLIEH CUJIbI OT 00bEMA MOrpyKEHHON
YacTH TeJla U MJIOTHOCTH KUJIKOCTH. 7. PaBEHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM
KUAKOCTU. 8. YClIOBUE MUIaBaHUs TeJ: IJIaBaHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOZIE OT 00bEMa MOTrpyKEHHOM B KUAKOCTh YaCTH
Tena.

2. OmnpeneneHye BHITAIKMBAIOLIEH CHJIBI, IEUCTBYIOLIEHN HA TENO, IOIPYKEHHOE B JKUIKOCTD.
3. ITpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIbI, IEMUCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
Macchbl Tela.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CUJIBI, TEHCTBYIOIIEH Ha TEJO
B ’KHJIKOCTH, OT 00BhEMA MOTPYKEHHOM B KUAKOCTh YaCTU TEJa U OT TUIOTHOCTH YKHUIKOCTH.

5. KonctpyupoBaHue apeomMeTpa WJIM KOHCTPYMpPOBaHHE JIOJKU U OIpeleleHue eé
IPY30I0ABbEMHOCTH.



Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThle MEXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecus pblyara.
[Ipumenenue mpaBuiIa paBHOBECHs phluara K OJIOKY. «30Jyi0Toe npaBuiio» mMexaHuku. KITJI
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckasi sHeprus. Kuneruueckass u noreHuuanbHasi sHeprus. [IpeBpaiienue ogHOTO
BUJIa MEXAHUYECKON SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
JemMoHCTpauMu

[TprMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue pabOThl CWJIBI TPEHHUS NPU PABHOMEPHOM JIBKCHHHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. U3mepenne KIIJI HakIOHHOM IJIOCKOCTH.

4. N3yueHue 3aKOHAa COXPAaHEHUSI MEXaHUUECKON YHEPI M.

8 KUIACC

Pa3nes 1. TensioBble siBJIeHUs!

OcCHOBHBIE TOJOXKEHHS MOJIEKYJISIPHO-KHHETUYECKOH TeOpUH CTpOEeHHs BemlecTBa. Macca u
pa3Mepsl aTOMOB M MoJieKyld. OnbITbl, NOATBEP)KJIAIOLUIME OCHOBHBIE I1OJIOKEHMUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Monenu TBEPIOTO, KUIKOTO M ra3000pa3HOrO COCTOSIHWW BemiecTBa. Kpucramnmueckue u
amop¢ubie Tena. OObsICHEHHE CBOWCTB Ta3oB, XUAKOCTEH M TBEPABIX TEN Ha OCHOBE
MIOJIO)KEHUH MOJIEKYJIIpHO-KMHETHYeCKOM Teopuu. CMauuMBaHUE M KalWJUISIPHBIE SIBJICHUS.
TemnioBoe pacuiipeHue u cxatue.

Temnepatypa. CBsA3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JABH)KEHUS YaCTHII.
Buytpennsis sHepruss CrnocoObl H3MEHEHHUS BHYTPEHHEW SHEpruu: Terjonepeaaya |
coBepieHre padoThl. Bupl Temonepenaun: TemIonpoBOHOCTh, KOHBEKIUS, U3ITyUCHHUE.
KonuuecTBo TemnoThl. YenbHass TEIUIOEMKOCTh BeEIIECTBA. TeMIO00OMEH U TEeIIoBOe
paBHOBECHE. VYpaBHeHue TEIJIOBOTO Oananca.
[InaBnenue u oOTBepJeBaHHE KPHUCTAJUIMYECKUX BEIIECTB. YJAeNbHas TEIJIOTa IJIaBJICHUS.
[Tapoo6pazoBanue u kouaeHcanusa. Mcmapeane (MC). Kunenue. VYnaenpHas TtemioTa
napooOpa3zoBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro IaBIICHHS.
BrnaxnocTs BO3ayXa.

OHeprus TOIUMBa. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotel TerioBbix aAsurareneil. KIIJ| TtemmoBoro nBurarens. TerioBbie
JBUTATeNM W 3amuTta okpyxawomeil cpeabl (MC). 3akoH coxXpaHEHUS U TpPEBpaLICHUs
SHEPTrUuu B TEIUIOBLIX nporieccax (MC).

Hemoncmpayuu

1. HaGmonenne OpoyHoBckoro napmxkeHust 2. HabOmonenune muddysun 3. HabmrogeHue
SBIICHU CMauMBaHUs U KaWUIAPHBIX siBiIeHui 4. HabmoieHue TemnoBoro pacumpeHust Tei
5. 3menenune naBiaeHus ra3a mpu K3MEHEHUH 00bEMa U HArPEBAHUH WIIA OXJIAXKICHUN

6. IlpaBunma wu3Mepenust temmeparypbl 7. Buael Ttemmonepenaun 8. OXxnaxkaeHHE IIpH
coBeplieHnH paboTsl 9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMU

10. CpaBHeHue TemmoéMKocTel pa3nuunblx BemiecTs 11. HaOmonenue kunenus

12 .HaGmtoneHue TOCTOSHCTBAa TeMIeEpaTypbl Mpu IulaBieHuW 13. Mogenu TemioBbIxX
JBUrareiaei

Jlabopamopnwvie pabomovt u onvimul

1. OnbITH IO OOHAPYXKEHUIO JEMCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnsITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM MJIM caxapa

3. OnbITHI 10 HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX TEI

4. OrmpeneneHne NaBIeHUS BO3AyXa B OAJJIOHE IITIPUIIA



5. OnbITEl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh [aBJIEHUS BO3/AyXa OT ero o0béMa Hu
HarpeBaHus WIN OXJIAXKICHUS

6. IlpoBepka THUIIOTE3bl JHMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUYECKON TpyOKe OT TeMIepaTypsl

7. HabmroneHue W3MEHEHMs] BHYTPEHHEH HSHEpruu Tejla B pe3yibTare TEIUIoNepenadd U
paboThl BHELIHUX CUJI

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMEITMBAHUU XOJIOAHOM U TOpsYei BOIBI

9. OnpeneneHue KOIMYECTBA TEIUIOTHI, MTOJyYEHHOI'O BOJOM MpH TEIIIOOOMEHE C HarpeThiM
METAIIMYECKUM LIUJIMHAPOM

10. Onpenenenne yeabHON TEMIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca UCrapeHust

12. Onpenenenne OTHOCUTEILHON BIIAXKHOCTH BO3/lyXa

13. Onpenenenue yaenbHON TEIJIOTHI TUIABJICHHUS JIbJ1a

Pa3zgen 2. JiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA

Onextpuzanus Ten. J[Ba poaa 3MeKTpUUECKUX 3apsAaoB. B3anmoneicTBue 3apsKEHHbBIX Tell.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUS 3apsKEHHBIX TeJl OT BEJIUYMHBI 3apsI0B
U PACCTOSIHUSI MEXKIY TEJIaMU).

OnexTtpuyeckoe mnoisie. Hanmpsok€HHOCTH 3nekTpuueckoro mnois. [IpuHuun cynepnosunuu
AIIEKTPUYECKHUX I0JIeN (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsioB. DIeMeHTapHbIi deKTpudeckuii 3apsaa. CTpoeHue atoma.
ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONeKTpUYEeCKU TOK. YCIOBUS CYLIECTBOBAaHMS D3JEKTPUYECKOTO TOKa. VICTOYHMKH
IIOCTOSIHHOT'O TOKa. JencrtBus 3JIEKTPUYECKOTO
TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHH TOK B )KMIKOCTAX U ra3ax.
Onektpuueckas nenb. Cuna Toka. OiekTpudeckoe HampspkeHue. ConpoTHBIIEHUE
IPOBOJHHUKA. YJEIbHOE COINpPOTHBIEHUE BemecTBa. 3akoH Oma [uis ydacTKa IIeMu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH JEKTpUYECKOro Toka. 3akoH Jxoyns— Jlenna. DnexkTpuyeckue Lenu U
NOTPEOUTENH IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocTtossHHBIE MarHuThl. B3aumopelcTBHE TMOCTOSHHBIX ~MarHUTOB. MarHuTHOE IoJe€.
MarnuTtHoe nojie 3eMJIM U €ro 3Ha4YeHHe NS Ku3HU Ha 3emuie. OnbIT Dpcrena. MarauTHoe
[OJIE JIEKTPUYECKOro TOKa. [IpuMeHeHHe »3IIeKTpOMAarHUTOB B TEXHUKE. J[lelicTBue
MarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. OJEKTPOABUIATEIb IOCTOSHHOIO TOKA.
Hcnonp30BaHuE 2IIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOWCTBAX M HA TPAHCIIOPTE.

Oneiter  ®apanes.  SBneHue  3nekTpoMarHUTHOM — uHAykuuu. [lpaBuno  JleHna.
OnextporeHeparop. CrnocoObl MOMY4YEHUs DICKTPUUYECKOM SHEPruH. DJIEKTPOCTaHLUU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu

1. DOnextpuzamust Ten 2. JIBa ponma DIEKTPUUYECKHX 3apsioB M B3aMMOJACHUCTBUE 3apsi-
JKEHHBIX Tel 3. Y CTPOUCTBO U JIeliCcTBHE AIeKTpockomna 4. DIeKTpocTaTuuecKas MHIYKIHS
5. 3akoH coXpaHEeHHUs HIEKTPUUIECKHX 3apsaaoB 6. [IpOBOAHUKH U TUDIIEKTPUKH

7. MojnenupoBaHue CHUJIOBBIX JIMHUHM 31eKTpuueckoro nosisg 8. VCTOUHMKH MOCTOSHHOTO
toka 9. JleicTBus anekTpuueckoro Toka 10. DIeKTprUIecKuii TOK B )KUIKOCTH

11. TaszoBeni paspsn 12. HM3mepeHune cuiabl Toka ammepmerpoMm 13. M3mepenue
ANEKTPUYECKOTO HANpPsLKEHHsT BOJBTMETpPOM 14. Peoctar m Mara3uH CONpPOTHBIIECHUI

15. BzanMopelicTBHE TIOCTOSIHHBIX MAarHuToB 16. MonenupoBaHue HEBO3MOXHOCTU
paszielieHuss TOMOCOB MarHuTa 17. MonaennpoBaHue MAarHUTHBIX TIOJIEM TMOCTOSHHBIX
marautoB 18. OmbiT Opcrena 19. MarnutHoe nosie toka. Onexkrpomarsut 20. JlelicTBue
MarHMTHOT'O TOJISl Ha MMPOBOJAHUK C TOKOM 21 DJeKTpoABUraTeNlb MOCTOSHHOTO TOKA

22. UccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHAYKLUHU 23. OnbITel Papanes

24. 3aBUCHMOCTb HAIIPaBJICHUs HHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro BO3HUKHOBEHHUS

25. DIEKTpOreHepaTop MOCTOSHHOTO TOKa



Jlabopamopuvie pabomul u onvimul
OnpIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH TEJ HHAYKIUEH U IPU COMMPUKOCHOBEHUHU
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKY U JUAJIEKTPUKU
COopka u mpoBepKa paboThl JEKTPUUECKOH 1IETIH TOCTOSHHOTO TOKa
W3mepenue u peryinpoBaHHue CUIbl TOKa
W3mepenue u peryaupoBaHue HapsKEHUs

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MJYLIErO YEPE3 PE3UCTOpP, OT CONPOTUBICHUS
pe3ucTopa U HalpsHKEHHs Ha pe3UcTope
7. OnpIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIIEHUS ITPOBOAHMKA
OT €ro JJIMHBI, [UIOIIA/IA TONIEPEYHOI0 CEYEHUsI U MaTepuana
8. IlpoBepka mpaBuiia CIOXKEHHs HANPSHKCHUN MPH MOCIEI0BATEILHOM COCITUHEHHH JIBYX
pPE3UCTOPOB
9. TIpoBepka mpaBuia JuIs CUIIBI TOKA MPH MAPAIICITBHOM COSTUHEHHN PE3UCTOPOB

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP

11. Onpenenenre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYILIErO Yepe3 JIAMIIOUYKY, OT HANpPsHKEHHs Ha
Hel

13. Onpenenenue KIIJ1 narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJIS MOCTOSIHHBIX MAarHUTOB IIPU UX 00bEIMHEHUH U Pa3IeICHUH
16. VccnenoBanue AeMCTBUSI AJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpIThl, JEMOHCTPUPYIOIIHNE 3aBUCHMOCTh CHJIbl B3aUMOJCHCTBUS KaTYLIKH C TOKOM M
MarHuTa OT CUJIbI TOKA M HAMPABJICHUS TOKA B KaTYIIIKE

18. 3yueHue neiicTBUSI MArHUTHOTO OJI HA MTPOBOJIHUK C TOKOM

19. KonctpynpoBanue u u3ydyeHUE pabOThl 3JIEKTPOJBUIaTEIIs
20. U3mepenune KII/] snekTpoaBuraTenbHOM yCTaHOBKU
21. OnbITel NO HCCIENOBAHUIO SIBJICHHS 3JIEKTPOMAarHUTHON MHIYKIUHU: MCCIIEI0BaHUE
M3MEHEHUH 3HAYEHUs U HallPaBJIEHUS NHIYKIMOHHOTO TOKa
9 KUIACC
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JIBI)KEHHUs. PaBHOMepHoe mpsiMonMHEiiHOe ABuxkeHue. HepaBHOMepHOE
npsiMoJIMHeHoe nBukeHue. CpelnHsis U MTHOBEHHas CKOPOCTh Teja IMPU HEPaBHOMEPHOM
JBUKEHUH.
VYckopenue. PaBHOoyckopeHHOE mpsMonuHelHoe aBmkeHue. CBoOoaHoe maneHue. OnbITh
lNanunes.
PaBHomMepHOe nBmXeHHE O OKpykHOCTH. Ilepuon m dacrota obpamienus. JIuHeiHas u
yIJI0Basi CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.
IlepBbiii 3akoH Hbrorona. Bropoii 3akoH Hserorona. Tperuit 3akoH Herorona. IIpuHiun
CYNIEPIO3ULNH CHJL.
Cwita ynipyroctu. 3akoH ['yka. Cuia TpeHUs: Ciia TPEHUS CKOJIbXKEHUs, CHJIa TPEHUSI TTOKOS,
JIpyrue BUbl TPEHUS.
Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO MajieHus. J{BukeHnue
rianeT Bokpyr Connna (MC). IlepBas kocMuyeckast ckopocTb. HeBeCOMOCTh U Eperpy3KH.
PaBHOBecue maTepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Temna C
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.
Nmnynsc Tena. M3menenue wmmmynbca. MMmynbc cuibl. 3aKOH COXpaHEHHsS] WMITYJIBCA.
PeaktuBHOe nBrmkenue (MC).
Mexannueckass pabora u MoigHocTh. Pabora cunm TspkecTd, ympyroctd, TpeHus. Cps3b
sHepruu U padotel [loTeHnManpHas PHEPrusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMITH.
[loteHumanpHass dSHeprusi Ckarod mnpyxkuHbel. KuHernueckas oHeprus. Teopema o
KHMHETHUYECKOM HEpruu. 3aKOH COXPAHEHUSI MEXaHUUYECKOWU SHEPTUH.

SouhkwdE



Hemoncmpayuu

1. HaGmropeHne MexaHMYECKOTO IBUKEHUS Tella OTHOCUTENFHO Pa3HbIX Tell OTCYETA

2. CpaBHeHHe ITyTel U TPAEKTOPUH IBUKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIHHO Pa3HbBIX
Ten oTcuéra 3. V3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOT O ABMKEHUS

4. ViccinemoBaHue TNPU3HAKOB PAaBHOYCKOPEHHOTO MABIOKeHHs 5. HabmiomeHue ABHKEHHS
Tena Mo OKpyxKHOcTU 6. HabmioeHue MexaHW4eCKHX SIBICHHUM, MPOUCXOISAIIUX B CHCTEME
orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBXKEHUH OTHOCUTENIbHO KaOMHETa
¢busuku 7. 3aBUCUMOCTb YCKOPEHHS Tella OT MacChl TeJa U ICUCTBYIOIIEH Ha HErO CHIIbI

8. HalOmronenue paBeHCTBa CHJI MpU B3amMojeicTBuu Ten 9. l3MmeHeHuwe Beca Tena HpU
yckopeHHoMm  aBwkenuu  10.Ilepemaua  ummynbca  mpu B3aUMOJICUCTBUM  Tell
11.IlpeobpazoBanusi »HepruM mpu B3ammojeicTBuu Ten 12.CoxpaHeHHE HMITYJIbCca IMPU
HeynpyroMm B3aumopeicTBun 13.CoxpaHeHHWe WMIyJabca TPU aOCONIOTHO  YIPYTOM
B3aumozeiictBun 14.Habmonenue peaktuBHOro asmxeHust 15.CoxpaHeHHE MeXaHUYECKOH
SHEpruu npu cBoboaHoM najaeHuu 16. CoxpaHeHHe MEXaHMYECKON YHEPruH MPHU JIBHKEHUU
TeJa MoJ1 JEHCTBUEM MPY>KUHBI

Jlabopamopnwvie pabomot u onvimul

1. KoncrpyupoBaHue TpakTa AJisi pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JIBH)KEHUS LIapuKa
WU TEJIEKKU

2. OmnpeneneHue cpenHell CKOPOCTH CKOJNBXKEHHS OpycKa WM JBHIXKEHHS MIapHKa IO
HAaKJIOHHOH IIOCKOCTH

3. OmnpeneneHue YCKOPEHHsS Teja TNPH PABHOYCKOPEHHOM JBIKEHHH IO HAKJIOHHOW
MJIOCKOCTH

4. WccnenoBaHue 3aBHCHUMOCTH IyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JIBHKEHUHM Oe€3
Ha4yaJIbHOU CKOPOCTH

5. IlpoBepka rumoTesbl: €ciyd NpU PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadajabHOW CKOPOCTH
IIYyTH OTHOCSITCSA KAaK Psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME IMPOMEKYTKH BPEMEHHU
OJIMHAKOBBI

6. VccnenoBaHue 3aBUCUMOCTH CHUITBI TPEHHSI CKOJIBKEHUS OT CUIIBI HOPMAaJIbHOTO JIaBJICHHUS
7. Omnpenenenne K0O3PPUITMCHTA TPSHUS CKOIBKECHUS

8. Omnpenenenue kECTKOCTH MPY>KUHBI

9. Onmnpenenenrie pabOTBI CHIBI TPEHHWs NTpPHU PABHOMEPHOM JBI)KCHHH Tela IO
TOPU30HTAJIBHOM MOBEPXHOCTH

10.0mpenenenne pabOThl CHUJIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOABMKHOTO U MOABHKHOTO OJIOKOB

11.M3yuenune 3aKk0Ha COXpPAHEHUS YJHEPTUU

Pa3nes 2. Mexannveckue KoJie0aHusi H BOJTHBI

KonebatenbHoe paBuxeHue. OCHOBHBIE XapakTEpPUCTUKHU KoJieOaHWI: NEepHoj, YacToTa,
aMIuTyna. MarematMuecKuid M NOpPYKUHHBIA MaATHUKU. [IpeBpamieHue sHepruu mpu
KojeOaTeJIbHOM  JBIKEHUHM.  3aTyxaromue KosiebaHus. BpIHyXaeHHble KoseOaHus.
Pe3onanc. Mexanuueckue BoiHBL. (CBOICTBA MeXaHMYECKUX BOJH. IIpo monpHBIE U
norepeyHble BOIHBI. JIJIMHA BOJHBI M CKOPOCTh €€ pacipoCTpaHEeHUs. MeXaHN4YeCKHe BOJIHbI
B TBEPJIOM TeTie, cericMuyeckue BomHbl (MC).

3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk U yiabTpa3ByK.
Hemoncmpayuu

1. Habmoienue xonebaHuii Tel oA JeHCTBUEM CUJIBI TSKECTH U CUIIBI YIIPYTOCTH

2. Habmonenune konebaHui rpy3a Ha HUTH U Ha TpyxuHe 3. HaOmroneHue BBIHYXIEHHBIX
KoJebaHuit 1 pe3oHanca 4. PactipocTpaneHre MpoI0JIbHBIX U TIOTIEPEYHBIX BOJIH (HAa MOJICIIH )
5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI 6. AKYCTUYECKHI Pe30HAHC
Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenue 4acTOThI U IEpUOAa KOJeOaHU MAaTEeMaTUYECKOTO MasITHIKA

2. Ompenenenye YacTOThl U IEpUoAa KojaeOaHni py>KMHHOTO MasiTHUKa



3. UccnenoBanue 3aBUCUMOCTH NEpUOa KOJIEOAHUH MOABEIICHHOTO K HUTH I'py3a OT JJIMHBI
HUTHU

4. UccnenoBanue 3aBUCUMOCTH MEPHOA KOJIeOaHUH NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a
5. [IpoBepka HE3aBUCUMOCTH IepHOJa KoyiebaHU Tpy3a, MOABEIIEHHOIO K HUTHU, OT MacChl
rpysa

6. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJeOaHUl MPYKUHHOTO MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTH IIPYKUHBI

7. U3MepeHue yckopeHus: CBOOOAHOTO NaieHUs

Pa3nes 3. DiieKTpOMarHuTHOE 10JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE MOJ€. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
[IIkana 31€KTPOMArHUTHBIX BOJH. VCHoOab30BaHUE 3IIEKTPOMATHUTHBIX BOJIH JJISi COTOBOM
CBSI3U.

DnexkTpoMarHuTHas pupoja csera. CkopocTh cBeTa. BoinHOBbIE cBOMCTBA CBETA.
Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMAarHWTHBIX BOJH 2. BomHOBBIE CBOCTBA CBETa

Jlabopamopnwvie pabomot u onvimul

1. U3ydyeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH € IOMOIIbIO MOOMIJIBHOTO TenedoHa

Pasznen 4. CBeToBbBIC SIBJIEHUS

JlyueBag mopens cBera. Mcrounuku cBera. I[IpsMonuHeiiHOe pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakKeHHUs CBETa.
[Tpenomnienue cBera. 3akoH mpesnomiieHus cBeTa. [loHOe BHyTpeHHEe OTpa)KEHUE CBETa.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nuH3e. OnTuyeckas cucreMa ¢goToanmnapara, MUKPOCKOIA B TEIeCKOIa
(MC). I'na3 kak ontu4eckas cucreMa. bin3opykocTs U JambHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HptoToHa. Ci0XKeHUE CIEKTPAIbHBIX I[BETOB.
Hucniepcus cera.

Hemoncmpayuu

1. TIlpsmonuueiiHoe pacmnpocTpaHeHue cBera. 2. Otpaxenue cBera. 3. Ilomyuyenue
M300paKE€HU B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM 3epkainax. 4. IIpenomiienue csera.

5. Onrtuueckuit cBetoBoa. 6. Xon nyueil B coOuparomieit numnze. 7. Xon nyued B
paccemBaromieid ymmaze. 8. I[lomydeHune wu3o0pakeHuit ¢ momomeio JmH3. 9. [lpuHImD
neiictBust (oroamnmapara, MHKpockona Hu Teneckomna. 10.Moxens rnaza. 11.Pa3noxxenue
6enoro csera B criekTp. 12.IlonydyeHue 6enoro cBeTa npu CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuwie padomol u onvimul

1. UccnenoBaHue 3aBUCMMOCTH yIJla OTPAKEHMsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.

2. N3yueHne XxapakTepUCTUK U300pakeHus MpeiMeTa B IIIOCKOM 3epKale.

3. HccnenoBanue 3aBUCMMOCTH YIJla NPENIOMIJIEHHs] CBETOBOIO Jiyda OT yIyla NHaJeHUs Ha
TPaHULIE «BO3yX—CTEKJION.

4. Tlomyuenne n300paxxeHU ¢ TOMOIIBIO COOMPAOIIEH JIMH3BI

5. Onpenenenue GOKYCHOTO pacCTOSIHUSI U ONITHUECKOM CHIIBI O OMparolei TUH3bI.

6. OnBITHI 110 Pa3yIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. ONBITHI 10 BOCHPUATHIO 1IBETA MPEAMETOB MTPU UX HAOJIIOAEHUH Yepe3 [IBETOBbIE (DMIIBTPHI.
Pa3znen S. KBanToBble siBJICHUSA

OmnbiTel Pezepdopna u ruianerapHas mozaenb aroma. Mojens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTh. Anb(da, 6eTta 1 rammansnydeHus. CtpoeHre aToMHoro siapa. HyknoHHas
MoJieIb aTOMHOTO sjipa. V30Tomsb!.

PanuoaxtuBHble npeBpamienus. [lepron nomaypacnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHUCEN. DHEPrus CBS3U
aTOMHBIX szep. CBA3b Macchl U dHepruu. Peakuun cuHTe3a u JeneHus sanep. McrouHuku
sHeprun Comnuna u 3831 (MC).

Snepnas sHepreTuka. /leiicTBus paaoaKkTUBHBIX U3Ty4eHUH Ha xkuBble opranu3msl (MC).
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Hemoncmpayuu
1. CrexTpel u3nydeHus u noriomenus. 2. CnekTpsl pa3audyHbiX ra3oB. 3. CreKTp BOAOPOA.
4. HaOmronmenue TpekoB B Kamepe Buibcona. 5. PabGora cu€Tumka HOHH3UPYIOIIUX
u3nydeHuil. 6. Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPAJTIOB U MIPOIYK TOB.
Jlabopamopnuvie pabomot u onvimul
1. HabmroieHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.
2. HccnenoBaHue TPEKOB: M3MEPEHME SHEPrUM YACTUIBl IO TOp MO3HOMY HyTH (110
doTorpadusm).
3. M3mepenHue paauoakTuBHOTO (hoHa.
I[HoBTOpUTENBbHO-00001IaI0IIUI MOTYJIb
[ToBTOpUTENHEHO-0000IIAIOMINK MOTIYSIb TIPEIHA3HAYCH NI CHCTeMATHU3aluu U 0000IeHus
MPEIMETHOTO COACPKAHUSI U ONbITa AESITEIbHOCTH, IPUOOPETEHHOIO MPHU HM3YyYEHHH BCETO
Kypca GU3MKH, a TaKke JUIs MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.
[Tpu M3ydyeHun TAHHOTO MOJYJS PEAU3YyIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI AESITEIbHOCTH,
HAa OCHOBE KOTOpBHIX OOecreynBaeTcsi JOCTH)KEHHE IMPEIMETHBIX W METanpeaIMETHBIX
IUTAHUPYEMBIX PE3yNbTaTOB OOydeHUs, (POPMHUPYETCS E€CTECTBEHHO-HAy4HAsi TPAMOTHOCTD:
OCBOCHHE HAy4YHBIX METOJOB HCCIEAOBAHUSA SBICHUN MPUPOABI U TEXHUKH, OBJIAJICHUE
YMEHUSMH OOBSACHATH (PU3HUECKUE SBICHHS, TPUMEHSIS TTOJTydeHHBIC 3HAHUS, PEIIaTh 3a1a4H,
B TOM YHCJIe KaYECTBECHHBIE 1 SKCTIEPUMEHTAIIbHEIE.
[IpuHIMIINAIBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO Pa3zelia PEaIn3yeTcs 3a CYET TOro, YTo
yualiiecs BBITOJIHAIOT 33/1aHus, B KOTOPBIX UM IpeAiaraercs:
e  Ha OCHOBE NOJYYCHHBIX 3HAHUHA pAcIO3HABaThb W HAYYHO OOBSACHATH (U3NUECKHE
SIBJICHUS B OKPY>KaroIlllel MPUPO/Ie U MOBCETHEBHOM KU3HU;
e  HCHOJB30BAaTh HAYYHBIE METOJBI MCCIECIOBAHUS (PU3UUECKUX SBICHHUN, B TOM YHUCIIE
JUIS IPOBEPKU TUIOTE3 U MOTYyYEHHUS] TEOPETUYECKUX BBIBOJIOB;
e  OOBSCHATH HaydyHBIE OCHOBBI HamOojiee BaXXKHBIX JOCTHD)KEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEP, MPAKTUUYECKOT'O MCIOIb30BAHUS PA3IMYHBIX UCTOYHHUKOB SHEPTUU
Ha OCHOBE 3aKOHA MPEBPAIECHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B YHEPIHHU.
Kaxxgas ©3 TeM [JaHHOTO paslena BKIIOYAeT OSKCIEPUMEHTAIbHOE HCCIeI0BaHUE
obobmraroriero  xapakrtepa. Pazzgen 3aBepimaeTcss TpPOBEINCHMEM JIUATHOCTHYECKON U
OLIEHOYHON pabOThI 32 KypC OCHOBHOM IIKOJIBI.
INNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3zyuenue Gusuku B 7-9 Kaaccax HaNpaBlIe€HO HA JOCTHXKEHHE 00YJarOUIMMHUCS JTUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YIBTaTOB OCBOSHHS YI€OHOTO IpEeIMeTa.
JIMYHOCTHBIE PE3YJIBTATDI
ITampuomuueckoe gocnuTaHue:
e  IMIPOSBJICHHE UHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHHCKOIL
(bu3nuecKoil HayKu;
e  LIEHHOCTHOE OTHOUIEHHUE K JIOCTUKEHUSM POCCUHCKUX YUEHBIX (PU3HKOB.
I'pasicoanckoe u d0yxoeno-npagcmeennoe gocnumanue:
e  TOTOBHOCTb K AaKTMBHOMY Yy4YacTHIO B OOCYXIEHMM OOILIECTBEHHO-3HAUMMBIX U
ATHYECKUX TPOOIIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM OCTIDKEHUH (DHU3HKH;
e OCO3HaHHUE BAXHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATEIBHOCTH YYEHOTO.
dcmemuueckoe 6ocnumanue:
e BOCHpHUATHE JCTETHUYECKUX KadyecTB (PU3UYECKOM Hayku: e€ TapMOHUYHOTO
MOCTPOESHHSI, CTPOTOCTH, TOUHOCTH, TAKOHUIHOCTH.
Ilennocmu nayunozo no3nanus:
e  OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS
MHPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHUIIEH COCTaBIAIONIEH KYIbTYpHI;
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e  pa3BUTHE HayyHOW  JIOOO3HATENFHOCTH, HMHTEpeca K  MCCIENOBATEIbCKON
NeSITeNIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1AZONONYUUA:

e  OCO3HaHHUE LIEHHOCTH 0€30MacHOro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHUpE, Ba)XHOCTH IIpaBWJl O€30I1aCHOTO IIOBEJEHUS Ha TPaHCIOpPTE, Ha J0porax, C

ANEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e c(hOpMHUPOBAHHOCTh HaBbIKa pe(IIeKCHH, NPU3HAHUE CBOETO IpaBa Ha OIIMOKY U

TaKOro e Mpasa y Jpyroro 4eJoBekKa.

Tpyooeoe éocnumanue:

e  AKTHUBHOE y4YacTHE B PEUICHHHM MNPAKTUYECKUX 3aJau (B paMKax CEMbH, IIKOJIBL,

ropoja, Kpas) TE€XHOJOIMYECKOM M COLMAaIbHOW HANpaBICHHOCTH, TPEOYIOIIUX B TOM

quclie ¥ PU3NYECKUX 3HAHUI;

e  HHTEpeC K MPAaKTUYECKOMY HM3YyUEHHIO MPO(ECcCHid, CBSI3aHHBIX C (PU3HUKOM.
DKonozuueckoe eocnumanue:

e  OpHUEHTALHUs HAa NMPUMEHEHHE (U3NYECKUX 3HAHUM I pelieHus 3agad B 00jacTu

OKpY’Karollen cpeipbl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJEICTBUN

JUISL OKPY>KArOIEH CpeJibl;

e  OCO3HaHHUE TIIO0AILHOTO XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTeil UX pelieHus.
Aoanmayusa obyuaouiezoca K UIMEHAIOWUMCA YCAOGUAM COUUATLHOU U NPUPOOHOIL
cpeowl:

e  NOTPeOHOCTb BO B3aMMOJECHCTBUU IIPU BBINOJIHEHUU HCCIEIOBAaHUN U IPOEKTOB

(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTUX;

e  TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTUUYECKYIO 1EATEIbHOCTD;

e  moTpeOHOCTH B (OPMUPOBAHUU HOBBIX 3HAHHWA, B TOM uHcIe (GOPMYIUPOBATH

UJCH, TIOHSTHUSA, THUIMOTE3bl O (U3MUECKUX OOBEKTAX U SBICHUSX;

e OcCO3HaHUE e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e  IUIAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHIH HOBBIX (PM3NYECKHUX 3HAHUM;

e  CTpEMJICHHE AaHAM3UPOBAThb W BBISABIATH B3aUMOCBS3M MPHUPOABI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUN;

e  OLIGHKAa CBOWX JCWUCTBUU C y4ETOM BIMSHHS Ha OKPYKAIOUIYIO CPEIy, BO3MOMHBIX

JI00ATBHBIX TTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIbTATBI
YHuBepcalibHbIe T03HABATEIbHbBIC 1EHCTBUS
ba3zoevie nozuueckue oeiicmeusn:

e BBIIBIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKH O0BEKTOB (SIBICHUH);

e  YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINKI, OCHOBAHUS JIJIs1 0000IIeHUS

Y CpaBHECHHS,

e BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccCMaTpUBaeMbIX (DaKkTax, TaHHBIX U

HAOJIOACHUSX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

e  BBIABIATH NMPUUYMHHO-CJIEICTBEHHBIC CBS3HM IMPH HM3yYEeHUH (PUIUYECKUX SIBICHUN U

MPOIECCOB; JIeNaTh BBIBOABI C WCIIOJNB30BAHUEM JIEAYKTHUBHBIX W HWHIYKTHBHBIX

YMO3aKJIFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PH3NYECKUX BETUUHH;

e  CAMOCTOATEIbHO BBIOMpPATh crmoco0 pemieHus YyueOHOM (¢u3nyeckoll 3amauu

(cpaBHEHHE HECKOJIbKMX BAapHAHTOB PELICHMs, BHIOOp Haubosiee MOIXOISMIET0 ¢ Y4ETOM

CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
ba3zoevie uccnedosamenvckue oeiicmeus:

e HCIOJb30BaTh BOIPOCHI KaK UCCIEN0BATENLCKUIA HHCTPYMEHT MTO3HAHUS;

e  IMPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN

(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DH3NUIECKOTO SBJICHHUS;

e  OIICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIMIO, MTOJYYCHHYIO B XOJe

MCCIIEIOBaHMS WU SKCIIEPUMEHTA;
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e CaMOCTOATENbHO (OpPMYIHUpOBaTh OOOOIIEHUS U BBIBOABI IO  pe3yiabTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEIOBAHMUS,
e  IPOTHO3UPOBATH BO3MOXKHOE JNalbHEHIIee pa3BUTHE (PU3UUYECKHX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEIIONI0KEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmavueri:
e  TMPUMEHATH DPA3JIUYHBIE METOJbl, HHCTPYMEHTHI M 3alpochl MpU MOHCKE U OTOOpe
nHGOPMALINY WK TaHHBIX ¢ YIETOM MPEIOKEHHON yueOHOM (hru3ndeckoi 3a1a4u;
e  aHANU3UPOBATh, CUCTEMATHU3UPOBATH U MHTEPIPETUPOBATH MH(GOPMAIIUIO PA3IUUHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;
e  CaMOCTOATEIbHO BBIOMpATh ONTHUMAJBHYIO (OpPMY MpeAcCTaBieHUs HH(OpMaLUU U
WUTIOCTPUPOBATh pElIacMble 33Jaydl  HECIOKHBIMA CXEMaMHM, JuarpaMMaMi, WHOU
rpaduKoi U UX KOMOMHAIUSMU.

YHuBepcanbHble KOMMYHHUKAaTUBHBIE JEHCTBUS

Obwenue:
e B X0Ie OOCYXJCHHS y4eOHOrO Marepuayia, pe3yJlbTaToB JTa0OpPaTOPHBIX paboT u
MIPOEKTOB 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCY>KJaeMOW TeMbl M BBICKAa3bIBaTh HJIEH,
HaIleJICHHBIE Ha PELICHHE 3a7audl U MOoJep KaHue OJ1aroXenaTeIbHOCTH OOIICHNUS;
e  COMNOCTaBISATh CBOU CYXKACHHUS C CYXKICHUSMU JAPYTUX YYACTHUKOB JIMaiora,
OOHapyKUBATh Pa3INYNE U CXOJICTBO MO3HIINH;
e BBIpaXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
e  myONMYHO TPENCTABIATH PE3YJAbTATHI  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITA
(3KCTIepuMeHTa, UCCIIeI0BAHUS, IIPOCKTA).

Coemecmuasn desmenpbHoOCmb (COMPYOHUYECMBO):
e  TIOHMMATh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHOW U MHIWBHUIYaJTbHON pabOTHI
IIPH PEUICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;
e  TMPUHUMATH LIETH COBMECTHOW JAEATEIbHOCTH, OPraHU30BLIBATH JCHCTBHUS MO €&
JOCTIDKEHHUIO: PacHpedessTh pOJH, OOCYKAAaTh MPOLECCHl M Pe3yibTaThl COBMECTHOU
paboThl; 06001IaTh MHEHUS HECKOJIBKHX JIFOJICH;
e BHINOJHATH CBOIO YacTh PabOThI, JOCTUTas KAauYeCTBEHHOTO pPE3yjbTara IO CBOEMY
HaIpPAaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;
e  OIICHWBaTh KauyeCTBO CBOET0 BKJIaJAa B OOMMWH TNPOAYKT TIO KPHUTEPHSIM,
CaMOCTOSITENTFHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHSI.

YHUBEpPCATBHBIE PETYIATUBHBIEC IEHCTBUS

Camoopzanuzayusa:
e BBIABIIATH MPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CUTYAIUSIX, TPCOYIOMIHMX IS PEIICHUS
(bu3MUeCKUX 3HAHUI;
e  OPHUCHTHPOBATHCS B PA3WYHBIX TOIXOAAX NPHHATHS PENICHUN (MHIWBHIYaTLHOE,
MIPUHSATHE PEIlIeHUs B TPYIINe, IPUHATHE PEIICHUI TPYIIIOif);
e CaMOCTOSITENIBHO COCTABIIATH AITOPUTM peEIIeHHUs (U3NYECKON 3agadll WM TUTaHa
UCCIEOBaHUS C Y4ETOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH Tpe/iaracMble BApHAHTHI PEIICHHI;
e  JIenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghrexcus):
e  1aBaTh aJICKBATHYIO OLEHKY CUTYAI[UH U MpeAarath IiiaH e€ N3MEHEHUS;
e OOBSACHATH TPHYMHBI JOCTYIKCHHS (HEIOCTIDKEHUS) Pe3yJabTaTOB JICSITEIHLHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
e BHOCHTH KOPPEKTHBBHI B JIEATEIHHOCTH (B TOM YHCIIE B XOJ] BBIITOJHEHUS (PU3NIECKOTO
WCCIIETOBAHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, N3MEHUBIINXCS CUTYaIlHii,
YCTaHOBJICHHBIX OITHUOOK, BOSHUKIINX TPYTHOCTEIH;
e  OIICHHMBATh COOTBETCTBHE PE3Y/bTaTa LI U YCIOBUSM.

Imoyuonanvulii unmenIeKm:
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e CTaBUTH ce0sl HA MECTO JAPYroro 4ejJoBeKa B XOJI€ CIOpa WM JUC KyCCUU Ha HAYYHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTOro.

Ilpunamue ceéa u opyaux:
e  IIpU3HABATh CBOE IPAaBO Ha OIIMOKY MNpH peleHUH (QU3MUECKUX 3ajad WId B
YTBEP)KICHHUAX HAa HAYYHbIE TEMBI H TAKOE e MPaBO JAPYroro.

NPEJMETHBIE PE3YJIbTATHI

7 KJIACC

[IpenmerHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y

o0yyaromuxcs: yMEeHUi:
e  HUCHOJB30BATh MOHATHUA: (U3MUECKHE U XUMHUYECKHE SBJIEHUS; HAOIIOJCHHUE,
HKCHEPUMEHT, MOJEJb, TUIIOTE3d; EIWHUIBI (DU3MYECKHX BEIUYMH; aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE); MEXaHWYEeCKOoe
JBIKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NpSIMOJIMHEHHOE), TpaeKkTopus,
paBHOAeWcTByOmas cui, aAepopmanus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
coOOMIA0INECs COCY/IbI;
e  pasnmuyarh sBiIeHUS (OU(dy3us; TEIUIOBOE JBUKEHHME 4YacTUl] BELIECTBA;
paBHOMEpPHOE MBIIKEHHE, HEPAaBHOMEPHOE [BIIKCHHE; WHEPIHs; B3aMMOJCHCTBHE TEII;
paBHOBecHe TBEPJBIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUsl; epeiada AaBJIeHHs TBEPIbIMU
TeNaMH,  JKUAKOCTIMH WU Ta3aMu; aTMocgepHoe JIaBIICHUE; TUTaBaHUE
TeJ; TMPEeBPALICHUs MEXaHUYECKOM SHEpruM) IO OINUCAHMIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHNUE;
e  pacro3HaBaTh IPOSBICHME HW3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKpYXKarolleM
MHUpE, B TOM 4HCiIe (PU3UYECKHE SBICHUS B MPUPOJC: IPUMEPHI ABMKEHUS C PA3TUIHBIMA
CKOpOCTSIMH B JKUBOW M HEKUBOU NMPHUPOJIE; JEHCTBUE CHIIBI TPEHUSI B IPUPOJE U TEXHUKE;
BIIMSIHME aTMOC(EpPHOTO JABICHHUS Ha JKUBOW OpPTaHU3M; IUIAaBaHUE PBIO, phIYard B Teie
YeJI0BEeKa; IpPU HTOM I[EPEeBOAMTh NPAKTUYECKYIO 3ajady B Y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA/IPU3HAKYN (PU3MUECKUX SBICHUH;
e  ONMCHIBATh U3YYEHHBIE CBOWCTBA Tel U (PU3HUECKUE SIBIICHUS, UCIIONIB3Ys (PU3NUECKUE
BEIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, ITyTh, CKOPOCTb, CPEIHSA
CKOpOCTh, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Tela, cuja TPEHUs, JaBlieHHe (TBEPAOIO
TeNa, XKHUIKOCTH, ra3a), BEITAJKMBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOIIHOCTD, IJIEUO
CHJIBI, MOMEHT CHJIBI, KO3()(UIIMEHT MOJE3HOT0 NEHCTBUS MEXaHM3MOB, KUHETHYECKas U
MOTEHIMANbHAsT DHEPTUs); NPU ONHCAHWU MPABUIBHO TPAKTOBATh (DU3UUYECKHIA CMBICI
UCMOJb3yEMbIX BEJUYMH, UX O0O3HAYEHUS U €IUHUIIbl (U3NYECKUX BEITUYUH, HaXOIUTh
(bopMyIIBI, CBS3BIBAIOMIME JAaHHYIO (U3NYECKYI0 BEIMYMHY C APYTUMH BEIMYMHAMH,
CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
e  XapaKTepu3OBaTh CBOWCTBA Tel, (U3NYECKHUE SBICHUS M TIPOIECCHI, HCIIONB3YS
IpaBUja CIOXKEHHMsI cuil (BIOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, IpaBwIo paBHOBecHs pbldyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHMs MEXaHWYECKON SHEPIUu; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aIHCHIBATh €r0 MaTeMaTHYeCKOe BBIPaKEHHE;
e OOBACHATH (PU3MUECKHE SIBIEHUs, MpPOLECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MpPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPHYUHHO--
CJICZICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 |—2 JOTMYECKUX IaroB ¢ onopoi Ha 1—2
W3YYEHHBIX CBOMCTBA (U3NIECKUX SIBIICHHUN, (PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;
e  pewmarh pacu€THbE 3aaud B |—2 JelcTBUS, HCIONB3YS 3aKOHBI U (HOPMYJIHI,
CBSI3BIBAOIINE (DM3MUYECKIE BEIWYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/layd 3alUCHIBAThH
KpaTKoe yCcJOBHUE, MOACTABIATh (PU3HUECKUE BETUUYMUHBI B (POPMYIIBI U IPOBOJIUTH PACUETHI,
HaXOJWTh CIPAaBOYHBIC JIaHHBIE, HEOOXOAWMBIC JUISI pEHICHHs 3a/1ad, OICHUBATh
PEATMCTUYHOCTD MOJIYYeHHON (PU3HUECKON BETMYHHBI;
e pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEUIMTH MPH TMOMOIIN (UIUIESCKUX
METO/IOB; B OITMCAHUU UCCIIEIOBaHMS BBIACIATH MPOBEPSAEMOE MPEINOI0KEeHUE (TUIIOTE3Y),
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pa3nuyaTh U HHTEPIPETUPOBATH MOYUYECHHBIN pe3yabTaT, HaX0IUTh OIINOKHU B XO/I€ OIbITA,
JIeJIaTh BBIBOJIBI 110 €T0 PE3YNIbTaTaM;

e IPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SBICHUN WU (PU3MUECKUX CBOHCTB
Ten:  (OpMYyIMpOBAaTh IPOBEpsAEMbIE  IMPEANOJIOKEHUs, COOUpaTh YCTAHOBKY U3
MIPEUIOKEHHOTO 000PYI0BAaHUS, 3aIMCHIBATH X0/ OIBITa U (JOPMYIIMPOBATH BHIBOJIBI,

e BBINOJHATH NPSMbIE U3MEPEHHSI PACCTOSAHUS, BPEMEHH, MACChI Tena, 00bEMA, CUIIBI U
TEMIIEpaTypbl C HCIIOJB30BAaHHEM AaHAJOTOBBIX M HU(POBBIX NPUOOPOB; 3alHCHIBATH
IOKa3aHMs NPUOOPOB ¢ YUETOM 3aJaHHOH aOCOIIOTHOM MOTrPeIIHOCTH U3MEPEHUI;

e  IPOBOJUTH UCCIENIOBAHHE 3aBHCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT APYrOH C
UCIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH PABHOMEPHO [BHXKYILEIOCs
TeNna OT BPEMEHM JBHMKEHUS Tejla; CUJIbl TPEHMs CKOJIBKEHHS OT Beca Tejla, KauecTBa
00pa0OTKM TIOBEPXHOCTEH Tel UM HE3aBUCUMOCTH CWIBl TPEHHA OT IUIOLIAAU
COIIPUKOCHOBEHHUS TEJl; CUJIbl YIPYTOCTH OT YIJIMHEHUS MPYKUHBI; BBITAIKHUBAIOLIEH CHIIbI
OoT 00b&Ma MOrpyXEHHOM YacTH TeJla U OT IJIOTHOCTH XKHUAKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTU TeJa, OT INIyOMHBI, Ha KOTOPYIO IOTPYKEHO TEJNO; YCIOBHM IUIaBaHUs Te,
YCIOBMM paBHOBECUS pbluara M OJIOKOB); y4acTBOBATh B IIJJAHUPOBAHUM Y4eOHOIO
WCCIIEIOBaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHATH M3MEPEHUs, CIEAYS MPEATIOKCHHOMY
IU1aHy, (GUKCUPOBATH PE3yJIbTATHI MOTYYEHHONW 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJE
MIPEUIOKEHHBIX TAOJUIl U TPAQHKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIICIOBAHMS,

e  IPOBOJUTH KOCBEHHBbIE H3MEpPEeHHs (U3NUYECKUX BEIMYUH (IUIOTHOCTh BELIECTBA
KUAKOCTU W TBEPAOrO Teja; cujla TPEHUS CKOJIbXKEHUS;, JlaBJICHUE BO3/AYXa;
BBITAJIKUBAIOIIAsl CUJIA, ACHCTBYIONIAs HAa MOIPYKEHHOE B KUAKOCTb TeJO; KOI(P(PUIMEHT
[I0JIE3HOTO JIEUCTBUS MPOCTHIX MEXAHWU3MOB), CIEAys NPEAJIOKEHHON WHCTPYKLHU: IpU
BBIMOJIHEHUM HW3MEPEHUN coOupaTh HSKCIEPUMEHTAIBbHYI0 YCTAaHOBKY M BBIUUCIATH
3HAYCHNE NCKOMOM BEINYMHEL,

e coOmromaTh IMpaBHUJa TEXHUKM Oe30macHOCTHM IHpu pabore ¢ JabOpPaTOpHBIM
o0opynoBaHUEM;

e  yKa3plBaTh MPHUHIMIBI ACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOMIAIONINECS COCYIbl, OapoMeTp, pbldyar, IMOJBWXHBIN WU
HEMOJBM)XHBINA OJIOK, HAKIIOHHAsI IIJIOCKOCTB;

e  XapakTepu30BaTh MPUHLUIBI JAEUCTBUS M3YyYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpOW Ha WX OmucaHus (B TOM 4YHWCIE: MOAIMUIHHUKH, YCTPOHCTBO
BOJIOIIPOBOJA, THUJPABIMYECKUN IIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), HCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH M HEOOXOIUMBIE
(u3nyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

e  IPHUBOAMTH MpHUMEPHl / HAXOAUTh HHPOPMALUIO O HpUMEpax MPAKTHUIECKOTO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUNW B TIOBCEJHEBHOM JKM3HM Ui oOOecreueHus
0e30macHOCTH U 00paleHnH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS
3J10pOBbS U COOIOACHNS HOPM DKOJIOTMUYECKOTO MOBEJCHHS B OKPYKaIOILEN Cpele;

e OCYIIECTBJIATH OTOOP MCTOYHUKOB MH(pOpMalMU B ceTU VIHTEpHET B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM  3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAaHUH U IYyTEM
CPaBHEHHUS pa3IMYHBIX HCTOYHUKOB BBIJIETIATH uH(pOpMaIHIO, KOoTOpas
SIBJIIETCS MPOTHUBOPEUMBON MIIM MOKET OBITH HEJOCTOBEPHOI;

e  HCHOJB30BAThH MPH BBHITOJHEHUN YUEOHBIX 3a/laHUI HAYUYHO-TIOMYJISAPHYIO JIUTEPaTypy
(bu3MYECKOTO CONep)KaHUs, CIIPaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT; BiIaaerh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpPMAIMK U3 OJHOM 3HAKOBOU
CUCTEMBI B JIPYTYIO;

e CO03/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE 2—3
HUCTOYHUKOB HH(pOpMaluU (PU3UYECKOTO COAEpk aHHs, B TOM YHUCIE IMyOJWYHO JenaTh
KpaTKue COOOIIEHUsI O pe3yibTaTaxX MPOEKTOB WM y4eOHBIX HCCIEJIO0BaHMIA; MPU ITOM
IPaMOTHO MCTIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN amnmapar Kypca (GU3HKH, COMPOBOXKIATh
BBICTYIUICHHE ITPE3EHTALIUEN;
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e IIpH BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIIEAOBAHUH pacnpenenaTs 00sI3aHHOCTH B
IpyNIe B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/a4aMM, CICAWTH 3a BBINOJIHEHHEM IIJIaHa
JeWCTBUHM, aJeKBAaTHO OLIGHWBATh COOCTBEHHBIH BKJAX B JCSATEIBHOCTh TPYIIBI; BBI-
CTpanBaTh KOMMYHHKaTUBHOE B3aUMOJCHCTBHE, yUUTBIBAsI MHCHUE OKPYXKAIOIIMX.

8 KUIACC

[IpenmerHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CHOPMHUPOBAHHOCTH Yy

o0yyaromuxcs: yMEHUi:
e  HCHOJB30BaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHUS BEIIECTBA, KPHUCTAIMYECKHE U amopdHble Tea,
HACBIIECHHBI M HEHACBIIIECHHBIM Iap, BJIAXXHOCTh BO3[yXa; TEMIIEPAaTypa, BHYTPECHHS
SHEprus, TEIUIOBOM [BHUIATElIb; J3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsll, SJIEKTPUUYECKOE
110JI€, IPOBOJXHUKH U AUDJICKTPUKH, IIOCTOSTHHBIN 2JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
e  pa3nuyarh SBJCHUS (TEIUIOBOE pACHIMPEHHE/CXKATUE, TEIUIoNepeaaya, TeIIOBOe
paBHOBECHE, CMAYMBAHUE, KAMJULIPHBIC SIBICHUS, UCIIAPEHUE, KOHIEH AL, IUIABIICHUE,
Kpuctaymm3auuss  (OoTBepAeBaHME), KWUIIEHUE, Temulonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKLMs, W3JIyueHHe); OJJIeKTpU3alus Tell, B3auMOJCICTBHE 3apsioB, ACHCTBUS
JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJACHCTBUE MAarHUTOB, JCHCTBHE
MarHuTHOIO IHOJIsl Ha MPOBOAHUK C TOKOM, 3JIEKTPOMArHuTHas MHIYKILKS) IO OMMCAHUIO
UX XapaKTEePHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOUINX AaHHOE (hru3muecKoe
SIBJICHUE;
e  pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (PHU3MUECKUX SBICHHHA B OKPYXKAIOIIEM
MHUpE, B TOM uucie (PU3NYECKUE SBJICHHUS B IMPHUPOAE: MOBEPXHOCTHOE HATSIKEHUE HU
KaWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTALIBI B IpUpoae, udiydyeHue CoiHila, 3amep3a-
HUE BOJIOEMOB, MOpPCKUE OpU3bl, 00pa3oBaHUE POChI, TYMaHa, UHEs, CHera; JIeKTpUUECKue
ABIICHUsI B atMocdepe, SIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE MOJE 3eMIIH,
Apeiid Mmoo coB, pOJib MArHUTHOTO TOJIS JUIS JKU3HU Ha 3emJe, MOJIApHOe CUsSHUE; Ipu
3TOM NEPEBOAUTH MPAKTHUUECKYI 3a7adyy B Yy4eOHYIO, BBIICNATH CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUN;
e  ONHCHIBATH M3YYEHHBIC CBOWCTBA TE M (PU3MUECKUE SIBIICHUS, UCIIONB3Ys (PU3UIECKUE
BEIMYMHBI (TeMIeparypa, BHYTPEHHsSI SHEpPrus, KOJMYECTBO TEIUIOTHI, yJeJIbHas
TEINIOEMKOCTh  BEIECTBA, yACJIbHAs  TEIUIOTAa IUIABICHUSA, yJelIbHas  TEIUIOTa
napooOpazoBaHMsl, YAeNIbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQHUIMEHT IMO0JE€3HOTO
JEUCTBHS TEIJIOBOM MAalIMHBI, OTHOCHUTEbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUUECKUM 3apsi,
cula TOKa, DJJIEKTPUYECKOE HANpPsHKEHUE, CONPOTUBIICHUE IPOBOAHHUKA, YIEIBHOE
COINPOTHBIIEHUE BEIECTBA, PadOTa M MOIIHOCTb JIEKTPUUYECKOTO TOKA); MPHU OMHCAHUU
NPAaBUIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCMOIb3yEeMbIX BEIMYUH, OOO3HAYCHHUS U
€IMHULIBI PU3NYECKUX BEJTMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIUE TAHHYIO (PU3HUECKYIO
BEIMYUHY C JPYITMMH BEJIMYMHAMH, CTPOUTh TpaUKH M3YyYEHHBIX 3aBUCHUMOCTEH
(hbUBUYECKUX BEIHYNH;
e XapakTepu3oBaTh CBOWCTBa Tejd, (U3NYECKUE SIBIEHUS M MPOILECCHl, HCIOJIb3YS
OCHOBHBI€ ITOJIOKEHHUSI MOJIEKYIISIPHO-KMHETUYECKON TEOPUH CTPOCHUS BELIECTBA, TPUHIUIT
CYNEpIO3UIMU MOoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma
JUISL y4acTKa 1enu, 3aKoH /oy - JIeHIa, 3aKOH COXpaHEHUs SHEPTUU; IPU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
e OOBACHATH (U3MYECKUE MPOIIECCHl M CBOWCTBA TEJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyallUil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CIIECICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1 - 2 JOrMYecKuX IIaroB ¢ omopoi Ha 1 - 2 M3y4eHHBIX
CBOWCTBa (PU3UYECKUX SBICHUH, (U3NUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pellaTh
pacuéTHble 3a1a4d B 2 - 3 JAEWCTBUS, MCHOJNB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
¢u3nyeckre BENWYMHBI: Ha OCHOBE aHaln3a YCJIOBUS 3aJjauyd 3alHUChIBaTh KpaTKOe
yCIIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JJIsS pELICHHs 3aJayd, BBIOUPATh 3aKOHBI U
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(bopMyIIbl, HEOOXOUMBIE ISl €€ PelIeHNs, TPOBOIUTH PAacUEThl U CPAaBHUBATDH MOJIyUCHHOE
3Ha4eHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

e  pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IPH IOMOIIU (UZNIECKUX
METO/IOB; MCII0JIb3Ysl ONMCAHUE HCCIIEIOBaHUsA, BBIACIATh POBEPAEMOE MPEAINONIOKEHHE,
OLIEHUBATh MIPABUIILHOCTD MOPSKA MPOBEJCHUS UCCIICIOBAHUS, A€TaTh BEIBOIBI;

e IIPOBOJUTH OMbITHI 110 HAOIIOJAEHUIO QU3NYECKUX ABICHUN WU (PU3MUECKUX CBOMCTB
Ten (KanmWUIIpHBIE SIBJICHHUS, 3aBUCHMOCTh JaBICHHS BO3AyXa OT ero o0béMa,
TeMIIepaTypbl; CKOPOCTH MPOLiecca OCTbIBAHUS/HATPEBAHUS IIPU U3IYYEHUU OT L[BETa U3ITy-
YaONIECH/MOrIoMaroImell OBEPXHOCTH; CKOPOCTh HCHApeHHsl BOJBI OT TEMIIEPATyphl
KHUJIKOCTM M IUIOMIagM €€ IOBEpXHOCTH; JJEKTpu3alus Tel U B3auMoJeiicTBue
AJIEKTPUUECKUX 3apsA0B; B3aMMOJCHCTBHE IOCTOSHHBIX MAarHWTOB, BH3YyallM3alldsl Mar-
HUTHBIX I0JIell MOCTOSHHBIX MAarHUTOB; AEWUCTBHS MAarHUTHOTO IOJI Ha IIPOBOJHUK C
TOKOM, CBOMCTBa O3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA):
(bopMyIMpOBaTH MPOBEPsEMbIE MPEAIOI0KEHHSI, COOMPATh YCTAHOBKY U3 IPEIJI0KEHHOTO
000pyI0BaHUs; OMUCHIBATH X0/ ONBITA U (HOPMYITHUPOBATH BBHIBOIBI;

e BBINOJHATH IPSMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3/YyXa,
CHJIBI TOKAa, HAINPsDKEHHs C HCIOJIb30BAHWEM AaHAJOTOBBIX MPHOOPOB U JaTYMKOB
¢u3nyeckux BeIMYMH; CpaBHMBATh pe3yJbTaTbl HM3MEpEeHUHl C y4y€ToM 3aJaHHOM
a0COIIOTHOW TIOTPEIIHOCTH;

e IIPOBOJUTH MCCIEIOBAaHUE 3aBUCUMOCTU OJIHOW (PU3MUECKOW BEIMYMHBI OT APYroM ¢
WCTIOJIb30BAHMUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTHh CONPOTHBIICHHS MPOBOAHHUKA OT €ro
JUIMHBI, IUIOMIAJU IONEPEYHOro CEYEHHUs M YICJIBHOIO COINpPOTHBIICHUS BElIECTBA
MIPOBOJIHUKA; CHJIBI TOKA, MAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSIKEHHUS HA MPOBOJHUKE;
UCCIIEIOBAaHUE IOCIENOBATEIbHOIO M MapajuIeIbHOIO COEIMHEHHH IPOBOJHUKOB):
IUTAHUPOBATh HCCJIEIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEHys
IPE/UIOKEHHOMY IUIaHy, (PUKCHpPOBATH pe3yJbTaTbl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIUI] ¥ TPapUKOB, AETATh BEIBOBI 110 PE3yJIbTaTaM MCCIICAOBAHMS,

e  IIPOBOJUTH KOCBEHHBbIE M3MEpEHUs (PU3MUYECKHX BEIUYMH (yIeJbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUWE IMPOBOJAHMKA, pabOTa M MOUIHOCTH JJIEKTPHYECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHHUs, COOMpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, Cleqys Hpeaso-
KCHHOW WHCTPYKIINH, ¥ BEIYUCIISATH 3HAUEHUE BEITMUNHBL;

e coOmromaTh MpaBHUJa TEXHUKM OE30MAaCHOCTH MpU pabore ¢ JTabOpaTOpHBIM
o0opyI0BaHUEM;

e XapakTepu3oBaTb NPUHIMIBI JAECHCTBUS HM3YyYEHHBIX HNPUOOPOB M TEXHUYECKHX
YCTPOHCTB C OMOpOHl Ha WX omnHMcaHus (B TOM 4YHCIIE: CHUCTEMa OTOIUICHHUS JIOMOB,
TMUTPOMETp, MapoBasi TypOMHa, aMIepMeTp, BOJIBTMETP, CUETUUK IIEKTPUUECKOM SHEPIHH,
ANEKTPOOCBETUTENbHBIE NPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOpPHI  (IpUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTENH; HIEKTPOMArHuT, 3JEKTPOABUraTeb MOCTOSIHHOTO TOKa),
WCTIONB3ysl 3HAHUS O CBOWCTBaX (PHM3MUYECKUX SBICHHA W HEOOXOIuUMbe (U3NUECKHE
3aKOHOMEPHOCTH;

e  pacro3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE TPUOOPHI TI0
CXeMaM M CXEMaTHYHBIM pPHUCYHKaM (KMJIKOCTHBI TEpPMOMETp, TEPMOC, IMCUXPOMETP,
THTPOMETP, IBUTATEh BHYTPEHHETO CTOPAHHMS, SIEKTPOCKOI, PEOCTaT); COCTABISATH CXEMBI
JIEKTPUUECKUX LIETIei ¢ MOCIeI0BaTeNbHBIM M HapaljielIbHbIM COSINHEHHEM 3JEMEHTOB,
pasznuyasi yCIOBHBIE 0003HAUYEHUS SJIEMEHTOB JIEKTPHUECKUX IETIeH;

e  MPHUBOAWTH NPUMEPHI/HAXOJUTH HHPOPMALMIO O TpHUMEpax MPaKTUYECKOTro
WCTIOJNb30BaHUST (PM3MYECKMX 3HAHWKW B TIOBCEJHEBHOW JKM3HM [UIS OOECIIeYeHUs
6e30macHOCTH npu oOpatieHun c npubopamu
U TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUS 3[0POBbSI M COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO MOBE/IEHUS B OKPYKAIOLIEH cpeie;

e  OCYIIECTBJIATH TOWCK HH(MoOpManmu (U3NIECKOTO CconepkaHus B ceTu MHTEpHeT,
Ha OCHOBE HUMEIOIUXCA 3HAHUA M INYTEM CpPaBHEHUS JIOTIOJIHUTENBHBIX HCTOYHUKOB
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BBIIENIATh MH(OPMAIIMIO, KOTOpas SBJISETCS MPOTHUBOPEUMBON MIIM MOXKET OBITH HEOCTO-
BEPHOI;
e  HCHOJB30BATH MPH BBHITOJHEHUU YUEOHBIX 3a/laHU HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(Gu3M4YECKOro CojepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BialeTh
npuéMamMy KOHCTIEKTUPOBAHHS TEKCTa, MPeoOpazoBaHmsi HHPOPMALIUU U3 OJTHOW 3HAKOBOMH
CHUCTEMBI B IpYTYIO;
e  CcO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIEHHUs, 0000Ias
MHGOpPMALMI0O M3 HECKOJIBKUX MCTOYHUKOB (U3UYECKOIO COJACpXkKAaHUSA, B TOM YHUCIE
myOJINYHO TPEACTABIATh PE3yNbTaThl IPOSKTHON WM HUCCIEI0BATEIbCKONW IESITEIbHOCTH;
IIPU 3TOM TPAMOTHO HCIOJb30BATh W3YYEHHBIH MOHATUHHBIA ammapar Kypca (u3MKH,
COIIPOBOYKAATh BBICTYIIJICHUE NTPE3EHTALIUENH;
e  IIpU BBINOJHEHUU Y4YEOHBIX IPOEKTOB M MCCIEJOBAHUN (PU3NYECKHX IPOLECCOB
pacripenenath 00sS3aHHOCTH B TPYNIE B COOTBETCTBHH C IOCTABJICHHBIMU 3aauyaMH,
CJIIEIUTH 32 BBIOJIHEHUEM IUIaHA ACUCTBUM M KOPPEKTUPOBATH €r0, aIEKBATHO OLICHUBATH
COOCTBEHHBI BKJAJ B JEATCNBHOCTh TPYIINbBI; BBICTPAUBAaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, MIPOSIBIISASA TOTOBHOCTD pa3peliaTb KOH(QIUKTHIL.
9 KJIACC

[IpenmerHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb C(HOPMUPOBAHHOCTH Y

oOyyaromuxcst yMeHHui:
e  HCNOJB30BaTb IOHATHS: CUCTEMA OTCYETA, MaTepUalbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHYECKOIo JABIKEHHUA, Aeopmanus (ymnpyras, IulacTU4eckas),
TPEHHE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U NMEPETPY3KHU; LIEHTP TAKECTH;
a0COMIOTHO TBEPOE TENO, IIEHTP TSKECTH TBEPIOrO TEla, PABHOBECHE; MEXAHUYECKHUE
Kosie0aHUs U BOJIHBI, 3BYK, HHQPA3BYK U YJIbTPa3BYK; 3JEKTPOMAarHUTHbIC BOJIHBI, IIKajla
ANEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh, CIEKTPbI UCITYCKAaHUS U
NOTJIOIEHUS; alb(a, 6eTa U raMMa-u3Iy4deHus, U30TOIbI, i7iepHasi SHEPreTUKa;
e  pa3nuyarh SIBICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJMHEHHOE [BHUKEHUE,
PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE IBUKEHUE, CBOOOJHOE MaJE€HUE Tell, PAaBHOMEpPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JBH)KEHUE, KOJieOaTeIbHOE
JBIDKEHUE (3aTyXalolllie U BBIHYXKICHHbIE KojeOaHMsI), pe30HAHC, BOJIHOBOE JBHMIKEHHE,
OTpa)kK€HUE 3BYKa, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHHUE, OTPAKEHHUE U IPEIIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHUe Oeoro cBera B CIEKTP U CIO0XKEHUE
CHEKTPaJbHBIX  IIBETOB,  JUCHEpCHUS  CBeTa, €CTECTBEHHas  pPaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa M3JIyuyeHHUs) IO ONUCAHHIO HUX XapaKTEpHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTAHHOE (PU3HUECKOE SIBJICHHUE;
e  pacro3HaBaTh NPOSBICHUE H3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKpPYXArOIEM MHUpPE
(B TOM uncie Qu3MUecKHe SBICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JBUKEHHUE IJIAHET
ConHEeUHOM CHUCTEMBI, PEAKTUBHOE [IBUJKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEIICMUUECKNE BOJIHBI, IIyHAMH, 3X0, [[BETa TEJI, ONTHYECKHE
SBJICHUSI B NPHUPOJIE, OUOIOTHYECKOe JIeHCTBUE BHUIMMOIO, YJIbTPa(HUOIEeTOBOrO U pPEHT-
TE€HOBCKOI'O HM3JIyYE€HUH; €CTECTBEHHBIM paJMOaKTUBHBIA (OH, KOCMHYECKHUE JIYy4H,
paAMoOaKTUBHOE U3IyYEHHE IPUPOJHBIX MUHEPAJIOB; IEHCTBUE PAINOAKTUBHBIX N3ITy4YEeHUN
Ha OpraHU3M 4YeJOBEKa), MpH 3TOM IMEPEeBOAUTH IPAKTHUECKYIO 3a/jady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3HUECKUX SBICHUM;
e  OIHKCHIBaTh U3y4EHHBIE CBOMCTBA TeJl U (hU3HUECKUE SBJICHUS, UCTIONB3YS (Pr3HUECcKUe
BEIMYMHBI (CpeAHsII M MIHOBEHHAs CKOPOCTh Tejla INpPU HEPaBHOMEPHOM JIBUKEHUH,
YCKOpPEHHE, IIEpEMENICHHE, MTyTh, YII0Bas CKOPOCTb, CHJIa TPEHUs, CHJIA YIIPYTOCTH, CHJa
TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BeC Tela, UMIYJbC Teja, MMITYJIbC CHIIBL,
MexaHuuyeckas paboTa U MOIIHOCTh, IMOTEHIMAJbHAs DSHEPrus Teja, MOAHSITOro Haj
MIOBEPXHOCTBHIO 36MJIM, IOTEHIIMAJIbHASL SHEPTUS CXKATOM NMPYKNUHBI, KHHETUYECKAasl YHEPT U,
MOJIHAs MEXaHWYeCcKasi SHeprus, MepuoJl U 4acToTa KojaeOaHuM, AJIMHa BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, ITOKA3aTelb MPEIOMIIEHUS CPE/bl); IPU ONUCAHUH
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NPaBUIBHO TPAKTOBaTh (DU3MUYECKUI CMBICI HCIONb3YEMBIX BEIMYMH, 0003HAuCHUS W
€MHULIBI PU3NYECKUX BETMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOILINE JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBHCHUMOCTEH
(bU3MYECKUX BEJIUYUH;

e XapakKTepu30BaTh CBOWCTBA Tell, (PU3MUECKHUE SBICHUS U MPOLECCHI, HCIIOIB3Ys 3aKOH
COXPAaHEHUS DHEPruu, 3aKOH BCEMHUPHOTO TSTOTCHUS, MNPUHIMII CYHEPIIO3ULUN CHUII,
MPUHIUI OTHOCUTENBbHOCTU [ anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCa,
3aKOHBI OTPAKEHUS W MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOrO U MacCOBOIO
YHCeN MPH SIEPHBIX PEAKUHUsAX; MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
3aMMCchIBaTh €r0 MAaTEMaTHYECKOE BhIPAaXKEHHE,

e OOBSCHATH (hU3MYECKHE MPOIECCHl W CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyaluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH MPUYUHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTHUECKUX IIaroB C OMOPOil Ha 2—3 M3y4YeHHBIX
CBOMCTBA (PU3MUECKUX SBICHUM, PU3HMUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

e  pemarh pacu€THbE 3aJaud (OMUparoluMecs Ha CUCTeMy U3 2— 3 ypaBHEHHUM),
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 33/1a4H 3aIMCHIBATh KPATKOE YCIOBHUE, BBISBIATH HEOCTAIONINE WM H30BITOYHBIC
JaHHbIE, BEIOUPATh 3aKOHBI M (HOPMYIIbI, HEOOXOAUMBIE JUIS PEIICHHs], TPOBOIUTEH PACUETHI
Y OLEHUBATH PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUNHBL,

e  pacrmo3HaBaThb NPOOJIEMBI, KOTOpPbIE MOXKHO pEHIMTh NP HOMOIIM (PUIUUECKUX
METOOB; HCIIOJIb3Ysl ONHMCAHUE MCCIIENOBAHMSA, BBIACIATH MPOBEPSIEMOE MPEAIONIOKEHHE,
OLICHUBATh MPaBWIBHOCTh TOPSAKA TPOBEACHHSI HCCIENOBaHUS, JelaThb BBIBOIbI,
MHTEPIPETHPOBATH PE3YIIbTATHI HAOIIOACHUH U OIBITOB;

e  TPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUM WM (PU3MUYECKUX CBOWCTB
Ten (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHHs SHEPTUH; 3aBUCHMOCTbH
nepuoja KoneGaHuil NpyKMHHOTO MasgTHUKA OT MAacChl I'py3a U KECTKOCTU TMPYKUHBI U
HE3aBUCHUMOCTb oT AMILTUTY/IbI MaJIbIX KOJIeOaHUH; MPSIMOJTH-
HelHoe pacrnpocTpaHeHHe CBETa, pas3ioxxeHue 6enoro CBETa
B CIEKTp; W3Y4YCHHE CBOWUCTB M300paKeHHWsI B IUIOCKOM 3€pKajié U CBOICTB
M300pakeHUs MpeaMeTa B coOuparolieil JuH3e; HaOJI0IeHNe CIUIOIIHBIX W JIMHEWYaThIX
CIEKTPOB H3JIYYCHHS): CAMOCTOSITENIBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Hadopa
000pyI0BaHUS; OMUCHIBATh X0/ OIBITA U €r0 Pe3yJbTaThl, (HOPMYIUPOBATH BHIBOIbI;

e  TPOBOJUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX W3MEPEHUH, ONpenenss cpenHee
3HaYeHHe u3MepseMON BeNWYMHBI ((OKYCHOE paccTOsHHUEe coOuparomeil JUH3bI);
000CHOBBIBAThH BHIOOP CIIOCO0a U3MEPEHUSI/M3MEPUTETHLHOTO TPUOOPa;

e IIPOBOJUTH MCCIIEOBAHUE 3aBHCUMOCTEH (DU3MUECKUX BEIMYMH C MCIOJIb30BaHHEM
NPSIMBIX M3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHHU TPU PAaBHOYCKOPEHHOM JIBUKECHUHU
0e3 HaydalbHON CKOPOCTH; Mepuoja KoyieOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTH; 3aBUCHMOCTH YTJIa OTPaXEHHS CBETa OT yTJia MaJeHHs ¥ yriia MPeJOMIICHHUs OT yria
NajieHus): IUIAHUPOBaTh  UCCIIEOBAaHUE, CAMOCTOSTENIbHO COOMpaTh  YCTAHOBKY,
(bUKCHUPOBATh PE3yABTATHI MOTYIEHHON 3aBHCUMOCTH (PU3NIECKUX BEJTMYMH B BHJIE TaOJIHIL
U rpadUKoOB, 1e7aTh BBIBOABI 110 pe3yabTaTaM HCCIe10BaHMS;

e  MPOBOJUTH KOCBEHHBIE HW3MEPEHHUs (PH3MUECKUX BEIMYHMH (CPEOHSST CKOPOCTh M
YCKOpPEHUE Tejla MPH PaBHOYCKOPEHHOM JBI)KEHHH, YCKOPEHHE CBOOOIHOIO MajeHus,
KECTKOCTh MPY)XHHBI, KOOPQUIMEHT TPEHUS CKOJBXKCHHS, MEXaHW4yeckas padoTta u
MOIITHOCTh, YaCTOTa U MEPHOJ KOJIEOAHWH MaTeMaTH4YeCKOTO W NMPYKHUHHOTO MasTHUKOB,
OTNITUYECKasl CHjIa COOMpAroIIel JTMH3bI, PaJNOAKTHBHEIN ()OH): TIAHUPOBATh U3MEPEHUS;
coOMpaTh  HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U  BBINOJHATH M3MEPEHHSA, CIeays
MPE/UIOKEHHOW WHCTPYKIIMW; BBIUUCIATh 3HAYCHWE BEIMYMHBI ¥ aHAJIH3UPOBAThH
MOJTy4YEeHHBIE PE3YyJIbTAThl C YUETOM 3aJaHHOH IMOTPEITHOCTH U3MEPEHU;

e coOmomaTh TMpaBuUia TEXHUKH O€30MacHOCTH IMpH paboTe ¢ J1a00paTOPHBIM
00opynoBaHUEM;
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e  pa3nuMyaTh OCHOBHBIC NPHU3HAKU HM3YYCHHBIX (U3NYECKUX MOJEJeH: MaTepualbHas
TOUKa, a0COJIOTHO TBEPAOE TEJIO, TOYEUHBIH HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHask MOJEIIb aTOMA, HyKJIOHHAst MOJENb aTOMHOIO 1pa;

e XapakTepu3OoBaTb IMPUHLMIIBI JACHCTBUS M3YyYEHHBIX HNPUOOPOB M TEXHUYECKHX
YCTPOUCTB € OMOPOM Ha MX ONHMCAHMS (B TOM YHUCIE: CIUJOMETpP, NATUUKH I1OJO0KEHMS,
paccTOsiHUA U YCKOPEHHs, pPaKeTa, 3XO0JIOT, OYKH, HEepUCKoIl, (oToammapar, ONTUYECKHUE
CBETOBO/IbI, CIIEKTPOCKOII, JI03UMETpP, Kamepa BuiabcoHa), HCOIb3ysl 3HAHUS O CBOMCTBAaX
(bu3nYeCKUX SIBICHUHN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

e  HCHOJb30BaTh CXEMbl U CXEMATUUYHBIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLIECCOB IPU PELICHUH Yy4eOHO--
MPAKTUYECKUX 3a/1a4; ONTHYECKHE CXEMBbl JJIsl MOCTPOSHHS] H300paKeHHH B IUIOCKOM
3epKajie ¥ coOuparolei JTuH3e;

e  MPHUBOAWTH NPUMEPHI/HAXOAUTH HWHPOPMALMIO O TMpPHUMEpPax MNPAKTUYECKOTO
UCIOJb30BaHUSA (PU3MYECKMX 3HAHUM B IOBCEJHEBHOW JKM3HU U1 oOOecredeHus
0e30macHOCTH npu oOpamieHun c npubopamu
U TEXHUYECKUMHU YCTPOMCTBaMH, COXpPaHEHUS 3J0POBbS M COOJIOACHUS HOPM
JKOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLEH CPELE;

e  OCYIIECTBJIATH IMOMCK HH(OpManuu (U3NUECKOro coaepkaHuss B ceTu VHTepHer,
CaMOCTOSITENILHO  (OPMYNIHMPYsT TIOMCKOBBIM 3alpoc, HAXOAWTh IIYTH OIpPEIeIICHUS
JOCTOBEPHOCTH  IOJy4YEHHOHM MH(OpMauy Ha OCHOBE MMEIOUIMXCS 3HaHUA U
JIOTIOJIHUTEbHBIX UCTOUHUKOB;

e HCHOJB30BATh IPH BBIIOJHEHUU YUEOHBIX 3a/laHUI HAYUYHO-TIOMYJISPHYIO JIUTEPaTypy
(bU3NIECKOTO COJIEpIKaHUs, CIPAaBOYHBIE MaTepHalbl, PeCypchl ceTu VHTepHeT; BIaueTh
npuéMamMi KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

e  cO03/aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbIE COOOLIEHHUS Ha OCHOBE MH(OpMaINK
U3 HECKOJIIbKMX HWCTOYHHUKOB (DU3UYECKOTO COJEpXKAHMA, MyOIUYHO TMPEICTaBIATh
pe3yJIbTaThl NPOEKTHOW WM MCCIEA0BATENbCKOM JEATENbHOCTH; IPH 3TOM TI'PaMOTHO
WCIIOJIb30BAaTh M3YYEHHBI MOHATUIHBIA anmapaT H3ydyaeMoro pasjena (usuka u
COIIPOBOKAATh BBICTYIUIEHHWE IMpe3eHTalued C yd4€ToM OCOOEHHOCTEH ayAuTOpPHH
CBEpPCTHUKOB.

TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Ha3panue pa3gena (Tembl) Konuu | Dnexrponnsle (Hudposbie) 00pa3oBaTe/bHble pecypchl
Kypca (4HMCJI0 YacoB) eCcTBO
4yacoB
Paznen 1. ®u3uka u eé poap B mo3HaHuu | 6
OKPY:KaIollero Mupa
®usnka — HayKa O IPUPOAE 2 ®Quzuka - 7 xnacc - Poccuiickas 53JEKTpOHHAs ILIKOJIA
resh.edu.ru
Du3mKa: YpoKH, TeCThl, 3aanud. (yaklass.ru)
Ou3HUECKUE BETUUUHBI 2 ®usnka - 7 wximacc - Poccuifickas »JeKTpOHHAS IIKOJIA
(resh.edu.ru)
Dusnka: ypoku, TecTbl, 3a1anus. (yaklass.ru
EcTtecTBeHHO- Hay4HBII METOIO3HAHUS 2 ®Quzuka - 7 xnacc - Poccuiickas 53JIEKTpOHHAs ILIKOJIA
resh.edu.ru
Dusnka: ypoku, TecTbl, 3a1anus. (yaklass.ru
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Paznen 2. IlepBoHauyaibHble CcBedeHHs o | 5
CTPOEHHHU BelllecTBA
CrpoeHue BemecTBa 1 dusuka - 7 xmacc - Poccwuiickasg 3IEKTpOHHAs IIKOJIA
resh.edu.ru
Dusuka: YpokH, TeCThI, 3aaanus. (yaklass.ru)
JIBmxeHne 2 dusuka - 7 xnacc - Poccwuiickasg 3IEKTpPOHHAas IIKOJIA
¥ B3aMMOJICHCTBHE YaCTHUI] BEIIECTBA (resh.edu.ru)
Dusuka: YpoKH, TECTHI, 3aaaHus. (yaklass.ru)
ArperaTHble COCTOSTHUS BEIIECTBA dusuka - 7 xmacc - Poccwuiickas 3JIEKTpOHHAs IIKOJIA
2 (resh.edu.ru)
du3nKa: YpOKU, TecThl, 3amanus. (yaklass.ru)
Paznen 3. JIBu:kenue u B3aumojeiicrBue | 21
Tea
MexaHnunueckoe IBHUKEHHE 3 duszuka - 7 xnacc - Poccuiickas 3JIEKTpPOHHAas IIKOJIa
resh.edu.ru
Dusuka: YpoKH, TECTHI, 3aaanus. (yaklass.ru)
Wnepuus, macca, IOTHOCTh 4 ®uszuka - 7 winacc - Pocculickas 3JeKTpoHHAs IIKOJIA
resh.edu.ru
Dusuka: YpoKH, TECTHI, 3a1anus. (yaklass.ru)
Cuna. Bune!r cun 14 dusuka - 7 xmacc - Poccwuiickasg 3IE€KTpOHHAasl IIKOJIA
(resh.edu.ru)
Dusuka: YpoKH, TECTHI, 3a1anusl. (yaklass.ru
Paznen 4. J[laBienme TBEpABIX Teu, | 21
JKHAKOCTEH U ra3oB
Hasnenue. Ilepenaya nasineHust TBEPABIMU | 3 OQusuka - 7 xnacc - Poccuiickasg 53JIEKTpOHHAs ILIKOJIA
TeJNaMU, KUAKOCTIMM U ra3aMu (resh.edu.ru)
Dusuka: YpoKH, TECTHI, 3aaanus. (yaklass.ru)
JlaBrieHue XUIKOCTH 5 dusuka - 7 ximacc - Poccuiickasg 53JIEKTpOHHAS IIKOJIA
(resh.edu.ru)
Dusuka: YpoKkH, TECTHI, 3a1anus. (yaklass.ru
AtmocdepHoe naBieHue 6 ®Qusuka - 7 xnacc - Poccuiickas 53JIEKTpOHHAs ILIKOJIA
resh.edu.ru
dusuka: ypoku, TecThl, 3aaanus. (yaklass.ru)
JleficTBUE )KUIKOCTH U ra3aHa NOrpyx EHHOEB | 7 dusuka - 7 ximacc - Poccuiickasg 3JIEKTpOHHAS IIKOJIA
HUX TEJO (resh.edu.ru)
Dusnka: YpoKkH, TECTHI, 3a1anus. (yaklass.ru
Pa3gen 5. Pa6oTa 1 MOIIHOCTH. DHEprus 12
PaboTa u MOIIHOCTH 3 duszuka - 7 xmacc - Poccwuiickas 3ICKTPOHHAS IIKOJIa
resh.edu.ru
Dusnka: YpoKM, TECTHI, 3aganus. (yaklass.ru)
IIpocTbie MEXaHU3MBI 5 ®Puznka - 7 xnacc - Poccuiickas 5SJEKTpOHHAs IIKOJA
(resh.edu.ru)
Dusuka: YpokH, TeCTEI, 3aanus. (yaklass.ru)
Mexanuueckas SHEprus 4 ®Qusuka - 7 xnacc - Poccuiickas 53JEKTpOHHAs ILIKOJIA
resh.edu.ru

Dusuka: ypokH, TeCThI, 3aanus. (yaklass.ru)
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PeszepBHOE Bpems 5
8 KJIACC
Ha3Banue pa3zjiena (Tembl) Koauu | Dnexrponnsle (HudpoBbie) 00pa3oBaTebHbIe pecypcbl
Kypca €CTBO
4acoB
Pasgena 1. TenjioBble sIBJICHUS 28
CrtpoeHue 7 dusuka: ypoku, TecTsl, 3ananus. (yaklass.ru)
M CBOMCTBaA dusuka - 8 ximacc - Poccmiickasg 53ICKTpOHHAS IIKOJIA
BEILECTBA (resh.edu.ru)
TemnoBbie MpoLEecch 21 Dusuka: YpokH, TeCThI, 3aaanus. (yaklass.ru)
dusuka - 8 kmacc - Poccwuiickas 3JIEKTpOHHAS IIKOJIA
resh.edu.ru
Pa3zgen 2. DiekTpuyeckue m MarHuTHble | 37
AIBJICHHU S
DnexTpuueckue3apsapl. 3apsiKeHHbIe Tena u | 7 dusKKa: YpOKH, TECThI, 3a7anus. (yaklass.ru)
HUX B3aUMOJICHCTBHE ®usuka - 8 kimacc - Pocculickas 3JaEKTpPOHHAs IIKOJIA
(resh.edu.ru)
[TocTOSIHHBIN YNEKTPUIECKUI TOK 20 Dusuka: YpoKH, TECTHI, 3aaanus. (yaklass.ru)
®usuka - 8 kimacc - Pocculickas 3JaEKTpPOHHAs IIKOJIA
resh.edu.ru
MarnuTHble SIBJIESHHS 6 Dusuka: YpoKH, TECTHI, 3a1anusl. (yaklass.ru
®usuka - 8 kimacc - Pocculickas 3JaEKTpOHHAs IIKOJIA
resh.edu.ru
DONEeKTpPOMAarHUTHAsT HHIYKIIHS 4 Dusuka: YpoKH, TECTHI, 3a1anusl. (yaklass.ru
dusuka - 8 xiacc - Poccuiickasg 53JIEKTpOHHAS IIKOJIA
(resh.edu.ru)
PesepBHOE BpeMs 5
9 KJIACC
HasBanmue pasngena (TeMbl) Koauu | Dnexrponnsle (iudpoBbie) 00pa3oBaTebHbIe pecypchl
Kypca €CTBO
4acoB
Pa3znen 1. Mexanuueckue siBJCHHUS 40
Mexannueckoe JBMIKEHNE U CIIOCOOBI €TI0 10 Dusuka - 9 wiacc - Poccuiickas DaeKTpOHHAs IIKOJIA
OIUCaHUsA (resh.edu.ru)
Dusuka: YpoKkH, TECTHI, 3a1anus. (yaklass.ru
BsaumoeiicTBue Ten 20 Quznka - 9 xnacc - Poccuiickas 5JEKTpOHHas IIKOJA
(resh.edu.ru)
Dusrka: YpoKH, TECTHI, 3aaaHus. (yaklass.ru)
3aKOHBI COXpaHEHHUsI 10 Quznka - 9 xnacc - Poccuiickas 5JEKTpOHHAs IIKOJA

(resh.edu.ru)

Dusnka: OKH, TECThI, 3aganus. (yaklass.ru
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Paznen 2. Mexannyeckue Kojae0aHus u 15
BOJIHBI
Mexanuueckue KoaeoaHus 7 Pusuka - 9 kmacc - Poccwuiickas DJIEKTPOHHAS IIKOJA
resh.edu.ru
Dusuka: ypokH, TeCThl, 3aganus. (yaklass.ru)
MexaHnuecKkue BOJHBI. 3BYK 8 ®Quznka - 9 xnacc - Poccuiickas 5J€KTpOHHAs ILIKOJA
(resh.edu.ru)
Dusuka: YpokH, TeCThI, 3aaanus. (yvaklass.ru)
Pazgen 3. DuaexkrpomarnuTHoe moJsie HW | 6
3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHUTHOE oJie ul|6 OQuznka - 9 xnacc - Poccuiickas 5J€KTpOHHAs IIKOJA
3JIEKTPOMATHUTHBIC BOJIHBI (resh.edu.ru)
Dusuka: ypokH, TeCThI, 3aaanus. (yaklass.ru)
Pasnen 4. CeeroBble SIBJICHUSA 15
3aKOoHBI PaCHpPOCTPaHEHUs CBeTa 6 Dmuka - 9 kmacc - Poccuifckas 37€KTpOHHas INKOJIA
resh.edu.ru
DusKKa: YPOKH, TECTHI, 3aJanus. (yaklass.ru)
JIuH3BI U onTHYEeCKHe IPUOOPHI 6 Dmuka - 9 kmacc - Poccuifckas 37€KTpOHHas INKOJIA
resh.edu.ru
DusuKa: YPOKH, TECTHI, 3aJanus. (yaklass.ru)
Paznosxenne 6emoro cBeTa B CIIEKTP 3 Dumsuka - 9 wimacc - Poccuiickas SaeKTpPOHHAs IIKOJIA
(resh.edu.ru)
DusKKa: YPOKH, TECTHI, 3aJanus. (yaklass.ru)
Pasgen 5. KBanToBbIe sIBJI€HUSA 17
Hcnyckanue 4 Dmuka - 9 kmacc - Poccuifckas 37€KTpOHHas INKOJIA
Y TIOTJIOIIEHHE CBETA aTOMOM (resh.edu.ru)
DusrKa: YpOKH, TECTHI, 3aJaHusl. (yaklass.ru)
CrpoeHne aTOMHOTO A1pa 6 dusuka - 9 ximacc - Poccuiickasg 53JIEKTpOHHAS IIKOJIA
(resh.edu.ru)
Dusuka: YpoKkH, TECTHI, 3a1anus. (yaklass.ru
SInepHble peakuuu 7 @Dusuka - 9 xmacc - Poccuifckas 3JI€KTpOHHAs IIKOJIA
resh.edu.ru
Dusrka: YpOKH, TECTHI, 3aJaHus. (yaklass.ru)
IHoBTOpHTEIBLHO-0000 A0 MOLYIb 9 Pusznka - 9 xmacc - Poccuiickad >OeKTpOHHASA IIKOJA
(resh.edu.ru)
Dusnka: YpoKkH, TECTHI, 3a1anus. (yaklass.ru
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