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MMOACHUTEJBHAA 3AIIMCKA

Pabouas nmporpamma no yuebnomy npeamMery «Pusnka» OCHOBHOW 00pa30BaTEIbHOM

mporpaMmbl OCHOBHOT'O 061]161"0 06p330BaHI/I${ pa3pa60TaHa B COOTBETCTBUHU C HOPMATHBHBIMHA

JOKYMECHTAMMU:

®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

— @enepaibHBII rocy1apcTBEHHBIN 00pa30BaTeIbHbBII CTaHAAPT OCHOBHOT'O OOIIEro
oOpa3oBaHus (yTBEpXKACH NMpuKa3oM MuHucTepcTBa npocseieHus: Poccuiickoi
®Denepannn oT 31.05.2021 Ne 287 «O06 yTBepxkaeHNH GeaepalbHOrO FoCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHus", 3aperucTpUpOBaH
05.07.2021 Ne 64101);

— IIpuka3 MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 22.03.2021 Ne
115 "O6 yrBepxkaenun [lopsiika opraHu3aluu 1 OCYIIECTBICHUs 00pa30BaTEIbHOMN
JIESITEJIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHbIM IPOrpaMMaM - 00pa3oBaTeIbHbIM
porpaMmmaM Ha4daJIbHOTO OOIIETr0, OCHOBHOT'O 00IIET0 U cpeaHero odiiero oopazoBanus”
(3apeructpuponan 20.04.2021 Ne 63180);

— IlIpuxaz MunucrepctBa npocselenus Poccuiickoit @enepannu ot 20.05.2020 Neo
254 "O06 yTBep)KIaeHUH (PenepabHOTO MepeUHs YICOHUKOB, JOMYIICHHBIX K
MCIIOJIb30BAaHUIO IIPU pealin3allii UMEIOLINX IFOCYIapCTBEHHYIO aKKPEIUTALIUIO
00pa3oBaTeNbHbIX TPOrpaMM HauyaabHOTO OOIEro, OCHOBHOTO OOIEro, CpeHEero 00Iero
00pa30BaHus OpraHU3alUsIMU, OCYIIECTBISIONUMHI 00pa30BaTENbHYIO e TENbHOCTD"
(Bapeructpuponan 14.09.2020 Ne 59808, ¢ U3BMEHEHUSMH U JTOTIOTHEHUSIMH );

— Tloctanosnenue I'maBHOro rocy1apcTBEHHOI0 cCaHUTapHOTO Bpaya PO ot
28.09.2020 N 28 "O6 yrBepxaeHun canutapHbix npasui CII 2.4.3648-20 "CanurtapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHMSI K OPraHU3alUsIM BOCIIUTaHUS U 00yUEHUs, OTJbIXA U
03710pOBIIeHUs eTel u Mosoaexu" (3apeructpupoano B Munrocte Poccun 18.12.2020
N 61573);

— IlocranoBnenue I'1aBHOTO rocy1apcTBEHHOTO CAaHUTApPHOTO Bpaua PO ot 28
suBapst 2021 r. N 2 "O06 yrBepkaeHnn caHuTapHbIx npasui U HopM CanlluH 1.2.3685-21
"I'uruneHnvecKrie HOpMaTUBHI U TpeOOBaHUs K 00ecreueHn0 0€30MaCHOCTH U (WJIH)
0e3BpeTHOCTH /IS YeIOBeKa (haKTOPOB Cpelbl OOMTaHUA";

— Ilpumepnas ocHOoBHas oOpa3oBaTelibHas MPOrpaMMa OCHOBHOTO OOIIETo
oOpa3oBanus (0100peHa perieHueM (eaepanrbHOro yueOHo- METOJUUECKOro

o0BeAMHEeHU 110 0011eMy obpa3zoBanuto, mpotokoa Ne 1/22 ot 18.03.2022);

—  IlpumepHas mporpaMmMa BOCIIUTaHMS, 0JJ00peHa pemeHneM QeaepaabHoTro yueOHo-

METOAMYECKOT0 00beTMHEHUs IO 00111eMy 00pa3oBaHuio (poTokoid oT 2 uroHg 2020 r. Ne



2/20);

— 3akoH Peciyonuku Kapenus ot 20 nekadbps 2013 roma Ne 1755-3PK "O6
obOpazoBaHuun" (C UBMEHEHUSIMHU U JOTIOJTHEHUSIMH);

—  VYcraB MOY «Cpennss mkona Nod4dy;

—  VYuebnsiit mman MOY «Cpennsist mkona Ne 44y,

Pabouas nmporpamma o ¢pu3MKe Ha ypoBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMs COCTAaBICHA HA
ocHoBe TpeboBaHuii K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl
OCHOBHOTO o00miero o0pa3oBaHus, MpeAcTaBleHHbIX B DenepaibHOM TOCYIapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHAApPTe OCHOBHOTO OOmIero o00pa3oBaHMsA, a TaKKe Ha OCHOBE
XapaKTePUCTHKH IIAHUPYEMBIX PE3yJIbTaTOB JYXOBHO-HPABCTBEHHOTO PA3BHUTHUS, BOCIIUTAHUS U
colManu3aluy o0yJyaronmxcs, IpeacTaBieHHoi B [[pumepHoit mporpaMmMe BOCIUTAHUS.

[IporpammMa 1o  (Qu3uke  oOTpakaeT  OCHOBHbIe  TpeboBanus  DenepalbHOTO
roCyAapCTBEHHOr0 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOrO OOIIero oOpa3oBaHUs K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OCBOCHHS 00pa30BaTEIIbHBIX
nporpaMMm u coctaBieHa ¢ yuérom Konuenuuu reorpaduueckoro o0pa3oBaHUs, TPUHITON Ha
Bcepoccuiickom cbe3ne yuuteneidl reorpapuu u  yTBepkaéHHoW Pemennem Komneruu

MunuctepcrBa npocserienus 1 Hayku Poccuiickoit denepanun ot 24.12.2018 roxa.
OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «DU3UKA»

Kypc ¢usukn — cucteMooOpa3yronii Jis eCTeCTBEHHO-HAYYHBIX YUYEOHBIX
MIpeAMETOB, MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBIICHUH,
M3y4yaeMbIX XUMUEH, Onomorueit, actpoHoMueil u pusnueckoit reorpapueit. Puzmka —
3TO MHpeAMET, KOTOpPbIH HE TOJbKO BHOCHUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYyUHYIO
KapTUHY MHpa, HO U IpPEOCTaBIsieT HanboJiee siCHble 00pa3lbl MPUMEHEHUs] HAy4YHOI'O
MeTojJia MO3HaHMs, T € crnoco0a IMOJyYeHHs] JOCTOBEpHBIX 3HaHUU o mupe. Haxkownern,
¢u3uKka — 3TO TpeaMeT, KOTOPBIH Hapsly € JPYTMMH €CTECTBEHHO-HAayYHBIMHU
MpeIMEeTaMU JI0JKEH J1aTh IIKOJbHUKAM IPEJCTaBICHUE 00 yBJIEKATEIbHOCTH HAYYHOI'O
HCCIIEIOBAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OnHa w3 TJaBHBIX 3amad  (U3UYECKOTO OOpa3oBaHHsS B CTPYKType oOImero
00pa3oBaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U UHTEpeca
K HayKe Y OCHOBHOM Macchl 00y4aroniuxcsi, KOTOpble B JajibHEHIIeM OyAyT 3aHSTHI B
caMbBIX pa3HO- O00pa3HbIX cdepax nearenbHocTH. HO He MeHee BakHOW 3amaueit
SIBJISIETCSI BBISIBJICHUE U TTOITOTOBKA TAJTAHTIIUBBIX MOJIOBIX JIFOAEH JJIsl HPOJOJIKEHUS
oOpa3oBaHusT © JajbHEWIIEW mnpo¢decCUOHATBbHOU JIESTEIFHOCTH B  o0JlacTu

C€CTCCTBCHHO-HAYYHBIX HCCIICIOBaHUN U CO3JaHUU HOBBIX TEXHOJOTHM. CornacHo



MPUHITOMY B MEXJyHa pPOJTHOM COOOIIECTBE ompenencHuto, «EctecTBeHHO-HaydHast
rpa- MOTHOCTh — 3TO CHOCOOHOCTH 4YeJIOBEKa 3aHUMAaTh AKTUBHYIO TPaKIAHCKYIO
MMO3UIIMIO TIO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, U €ro TOTOBHOCTh HHTEPECOBAThCS €CTECTBEHHO-HAYYHBIMHU UJiesiMU. HaydHo
IPAaMOTHBIN YEJIOBEK CTPEMHUTCS Y4acTBOBAaTh B apryMCHTHPOBAHHOM OOCYXICHUH
MpoOIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM W TEXHOJIOTHSIM, YTO TpeOyeT OT
HETO CIEIYIOMHNX KOMIIETEHTHOCTEH:
—Hay4YHO OOBSICHSTH SIBJICHHUS,
—OIICHUBATh U TIOHMMAaTh OCOOCHHOCTH HAYYHOTO HCCIICAOBAHMUS,
—HWHTEPIPETUPOBATH JIAHHBIC M UCIIOIb30BaTh HAYYHBIC JTOKA3aTEIbCTBA ISl TTOJTYYCHUS
BBIBOJIOBY.
N3ydyenne QUMK CIIOCOOHO BHECTHM pEIIAOIIMKA  BKJIaX B (GOpMUpPOBAHHE

eCT€CTB€HHO—HaquOﬁ I'paMOTHOCTH O6y‘IaI-0H_II/IXCH.

HEJIY N3YYEHUA YUEBHOI'O IIPEJIMETA «®HU3UKA»

Llenn nzydenus: GpU3MKU Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHMsl OINPE/ICICHbBI B
Konrernmu npenogaBanust y4eOHOro nmpeamMera
«Duszuka» B 00pa3oBaTeNIbHBIX opranu3amusx Poccuiickoit denepaiiuu, peaanu3yronmx
OCHOBHBIC O00II[c00pa3oBaTEIbLHBIC MPOrPAMMBI, YTBEPKIEHHOU perieHueM Koseruu
MunucrepcTBa npocernienus Poccuiickoit @enepamnuu, mpoTokoi ot 3 nekadps 2019 r Ne

I[1K-4BH.

Lenu uzyuyenus puzuku:

—IpUOOpETEeHUE UHTEpEeca U CTpEeMJICHHUs] OOydaroluXcs K HAy4YHOMY M3yUYEHUIO
MPUPOABI, PAa3BUTHE HUX HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEMH;

—pa3BUTHE MPEACTABICHUH O HAyYHOM MeEToJle IO3HaHUs U  (GOPMHUpPOBAHUE
HCCIIEA0BATEIBCKOI0 OTHOIIEHHUSI K OKPY’KAIOIIUM SIBJICHUSM;

—GopMHUpOBaHHE HAYYHOI'O MHPOBO33PE€HMUsI KaK pe3yJibTaTa H3Yy4YEHHUsSI OCHOB
CTPOEHHSI MaTepUM U PyHTaMEHTAIBHBIX 3aKOHOB (PU3UKU;

—hopMupoBaHUe MPEICTABICHUI O poiau (GU3UKH I Pa3BUTUS IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHH;

—pa3BUTHE TMPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymeit mnpodeccuoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOJArOTOBKA K JlajibHEHIIIEMy OOYYEHHUIO B 3TOM
HarnpaBJIeHUH. J[oCTHKeHHe 3TUX IeJell Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
obecrnieunBaeTcs pelIeHUeM CIIeIYIOIIUX 3a0au:

—IpUoOpeTeHne 3HaHUH O JHUCKPETHOM CTPOCHHHM BEIIeCTBAa, O MEXaHUYECKHX,



TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—npuoOpeTeHne yMEHHMH ONUCHIBaTh W OOBACHATH (U3MYECKHE SBJICHUS C
HCITOJIb30BAaHNEM IOJIyYEHHBIX 3HAHUH;

—OCBOEHUE METOJIOB PEILIECHMs] NPOCTEHIIMX pacué€THBIX 3a/ad C HCIOJIb30BAHUEM
(usnueckux Mozaesnei, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUH HAOMIOJAaTh MPUPOJHBIC SBJICHUS W  BBIIIOJHATH  OIIBITHI,
nmabopaTopHble pPabOThl M SKCIEPUMEHTAJIBHBIE HCCIEAOBAHUSA C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX IPUOOPOB;

—OCBOEHUE NPUEMOB paboThl ¢ MH(oOpMaruel (U3NYECKOro COAeprKaHUsl, BKIIrOYas
UHpOPMAITUIO O COBPEMEHHBIX JOCTHKECHUSIX (PU3UKH; aHAIU3 U KPUTHUECKOE
OlLIEHMBaHHE MH(OpMaLIIU;

—3HAaKOMCTBO €0 chepaMu NpodhecCUOHAIBHOM eI TeIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMHM TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHIXKEHMAX (HPU3NYECKOU

HayKH.

MECTO YUEBHOI'O I[IPEAMETA «®U3UKA» B YYHEGHOM ITJIAHE

B cootBerctBun ¢ PI'OC OO0 dusuka siBuseTcs: 00s13aTeIbHBIM MIPEIMETOM Ha YPOBHE
OCHOBHOro oOmiero oOpa3zoBanus. [laHHas mporpamma mpeayCcMaTpUBaeT U3yUYEHUE
¢u3ukn Ha 0a30BOM ypoBHE B 00BEME 235 4 3a Tpu roja o0ydeHwus 1Mo 2 94 B HEAETIO B 7

1 8 Kj1accax u 1o 3 4 B HeJlelro B 9 kiiacce
7 kyacc — 68 yacoB (34 y4eOHbIX HEAEIN)
8 kiacc — 68 yacoB (34 yueOHBIX HeAeIH

9 knacc -- 99 yacoB (33 yueOHBIX HelIeIH)

Pabouas nporpamma opueHTHpOBaHa Ha pabOTy ¢ yueOHUKaMU:

1. Tlepeimkun U.M., BanoB A.U. ®usuka 7-it kiace, - M.: [Ipocsemienue, 2019 r.

2. Tlepbmukun U.M., UBanos A.1. ®usuka 8-t kiacc, - M.: [Ipocsemenue, 2019 r.

3. Tepemmkua U.M., I'yrauk E. M., MBanos A. U., [TerpoBa M. A. ®wusuka 9-if kiacc, -
M.: IIpocBemenne, 2019 r.

Peanuzanus oOpa3zoBaTenbHON MporpaMmbl MM €€ 4YacTeil BO3MOXKHA C IPHUMEHEHHEM
AIIEKTPOHHOTO OOy4YeHUs, TUCTAHIIMOHHBIX OO0pa30oBaTENbHBIX TeXHONOrui. OpraHuzanus
y4eOHBIX 3aHATUH C HCIOJIb30BAHMEM JUCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTHH
OCYILECTBIISIETCS B COOTBETCTBUU ¢ «[lomokeHreM 00 37eKTPOHHOM 00yUeHHUH U MCIIOJIb30BaHUN

JTUCTAHIIMOHHBIX 00Pa30BATEIHHBIX TEXHOJIOTHI MPH peau3aiii 00pa30BaTeIbHBIX MPOTPAMM))



MOV «Cpennsis mkona Ne 44y,

Hudpossie o0Opa3oBaTeNbHbIE peCypchl W OHIAWH IUIAT(HOPMBI, WCIIONB3YyEeMbIE TIPU
HpI/IMeHeHI/IC 3JICKTpOHHOF0 06yqu1/1e U JUCTAHIINOHHBIX 06pa30BaTeHLHBIX TGXHOJIOI‘I/II?II

1. sxnacc.py SIknacc MUCTaHIIMOHHBINA TPEHHUHT TSl IIKOJBLHUKOB

2. https://resh.edu.ru/ Poccuiickas 31eKTpOHHAs IIIKOJIA

3. https://school.karelia.ru/auth/login-page bapc Be6 o6pa3zoBanue. DieKTpOHHbBIE JHEBHUKH

U KypHaJIbl

4. https://zoom.us/ru-ru/meetings.html Zoom Ownnaiin koHpepeHIN

5. https://vk.com/ CommansHas cetb BKkoHTaKTE

https://www.google.com/url?g=http://schoolollection.edu.ru  Exunast koiiekuuss 1udPOBBIX

00pa3oBaTeNIbHBIX PECYPCOB.

COLEPKAHUE YUYEBHOI'O IPEIMETA «®U3UKA»

7 Kiaace
Pa3nen 1. ®u3nka u €€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUPa

®dusuka — Hayka O npupoje. SIBiIeHus Ipupoabl (MC]-). dusnyecKkue SIBIICHUS:
MEXaHUYECKUE, TEIJIOBbIE, IJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeJIMUnHbl. M3MepeHune puznueckux BeanduH. Puzndeckue npudopsl.
ITorpemnocTe n3MepeHnt MexayHapoaHasi CuCTeMa €IUHMUII.

Kak ¢usuka wu  gpyrue  ecTeCTBEHHbIE  HAyKH  H3y4dalOoT  OPUPOAY.
EcrecTBeHHO-Hay4YHbIN METOJ MO3HAHUS: HAaOJIOJAEHNE, IOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIJIBMOKEHHUE THUIIOTE3, OJKCIEPUMEHT II0 IIPOBEpKE THUMNOTe3, OOBICHEHUE
HabOro1aeMoro saBjaeHus. Onucanue GU3NYECKUX SIBICHUN ¢ MOMOIIBIO MOIEJEH.

Hdemoncmpayuu

1. MexaHuueckue, TeNJI0BbIC, YIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE SIBIICHUS.

2. @duzndeckne NOpUOOPHI W TIPOIEaypa TMPSIMBIX H3MEPEHUH aHaJIOTOBBIM H

HUPOBBIM ITPUOOPOM.

Jlabopamopnusvie pabomst u onvimul

1. Onpenenenue LeHbI JEJISHUS KAl H3MEPUTEIBLHOTO MPHU-60pa.

2. 3mepeHnue paccTOSHUMN.

3. 3mepenne o0BEMa x)uakoctTu U TBEpHoro Ttena. 4. OmnpeneneHue

pa3sMepoB MajbIX TE.

5. U3mepenne TemriepaTypbl MpU MOMOIIM KHUJIKOCTHOTO TEPMOMETpa M JAaT4dhKa


https://yandex.ru/search/?text=%D1%8F%D0%BA%D0%BB%D0%B0%D1%81%D1%81.%D1%80%D1%83&lr=2&clid=2270455&win=400&src=suggest_Reformulation
https://resh.edu.ru/
https://school.karelia.ru/auth/login-page
https://zoom.us/ru-ru/meetings.html
https://vk.com/
https://www.google.com/url?q=http://schoolollection.edu.ru

TEeMIIepaTyphbl.
6. [IpoBengeHue wuccieqOoBaHHsS MO MPOBEPKE THUIIOTE3bI: JAIBHOCTH MOJIETA IIapUKa,

IIYIIECHHOI'O TOPU30HTAJIbHO, TEM 60J'IBHIC, 4yeM OO0JIbIIIE BBICOTA IIyCckKa.

Pa3nen 2. IleppoHayajibHble CBeIeHUSI O CTPOEHUH BellecTBa

CTtpoeHue BeliecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIIUE
JIIUCKPETHOE CTpOCHHUE BemlecTBa. J[BmwkeHue yactuil BemiecTBa. CBSI3b CKOPOCTHU
NBIDKEHUSI 4YacTUll C TeMmIleparypoil. bpoyHoBckoe aBuxkenue, auddysus.
Bzaumopeii-cTBue yacTuIl BEIIECTBA: IPUTS)KEHUE U OTTaJIKUBAHUE.

ArperaTHbIe COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, >XUAKOCTEH U TBEPABIX
(kpucTalIM4ecKkux) Tejl. B3aumMocBsi3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO MOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hdemoncmpayuu

1. HaGmronenne OpOyHOBCKOTO JIBUYKCHHSI.

2. Habmonenue nuddysuu.

3. Habmonenue siBIICHU, OOBSICHSIOIIIUXCS TIPUTSHKECHUEM WJIH OTTAIIKUBAHUEM

YaCTHII BEIIESCTBA.

Jlabopamopnble pabomst u onvimul

1. Onenka quameTpa aToMa METOJIOM psiIoB (C Mcnolib30oBaHuEM doTorpaduii).

2. OnbITHl IO HAOIIOACHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. O1BITEI IO OOHAPYKESHUTO ASUCTBHS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHUSI.

Pasznen 3. /IBU:KeHHMe M B3aHMOjIeiicTBHE TeJ

Mexannueckoe ABukeHue. PaBHOMEpHOE M HEpaBHOMEPHOE ABMKeHUE. CKOPOCTE.
CpenHsii CKOpOCTh IPU HEPAaBHOMEPHOM JBWKEHMH. Pacu€r nmyTH W BpeMeHHu
JIBUKEHUSL.

SIBneHne nHepuMu. 3aKOH MHEpLUUH. B3anmonelcTBre Ten Kak IpUYUHA U3MEHEHUS
CKOPOCTH JBH)KEHUS TeJl. Macca Kak Mepa MHEPTHOCTH Tena. [1JIoTHOCTh BeniecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BelIeCTBA.

Cuniia kak XxapakTepucTHKa B3auMoAeucTBusa Tein. Cuina ynpyrocTu M 3akoH l'yka.
H3mepenune cuiibl ¢ NIOMONIBIO JUHAMOMETpaA. SIBJIEHHE TITOTEHUS U CUJIa TSKECTH.
Cuna Tspxect Ha apyrux manetax (MC). Bec tena. HeBecomocTs. CnoxkeHue cui,
HallpaBJICHHBIX MO OAHOU mpsiMoil. PaBHoxelcTByromas cwi. Cuna tpeHus. Tpenue

CKOJIb)KEHUSI M TpeHHe Nokosi. Tpenue B npupojae u rexuuke (MC).



HHemoncmpauuu

1. HaGnroneHnrne MexaHn4ecKoro JIBU)KEHUS Tea.

2. I3MepeHne CKOPOCTH MPSIMOJIMHEHHOTO JIBM>KEHHSI.

3. HaOmroienue siBJICHUS] HHEPLIUH.

4. HabGirogenue u3MeHeHus1 CKOPOCTH IIpU B3auMoaecTBuu ten. 5. CpaBHeHHE Macc
110 B3aUMOJECHCTBUIO TEIL.

6. CnosxeHue cuj, HalpaBJICHHBIX 10 OJTHOM MPSIMOM.

Jlabopamopnuvie pabomsl u onvimol

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOI'O IBMKEHUS (IIapUKa B KUJIKOCTH, MOJIENN
AIEKTPUYECKOTO aBTOMOOMJIS U T. 11.).

2. OnpeneneHue cpeHel CKOPOCTU CKOJIBKEHUSI OpyCKa WM IapyKa O HAaKJIOHHOU
IUIOCKOCTH.

3. OnpeneneHue MIOTHOCTU TBEPIOIO Tea.

4. OnbIThl, JEMOHCTPUPYIOILIHUE 3aBUCUMOCTD pacTsKeHUs (1e- popManyu) npy>KMHbI
OT IPHJIOKEHHON CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHUS OT Beca

TeJa U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEMH .

Pasznen 4. JlaBiieHne TBEPABIX TeJl, KUAKOCTEH U ra3on

HaBnenue. CrocoObl yMEHBIIEHHS M yBeIW4YeHUs JaBieHus. J[laBneHue rasa.
3aBHCHUMOCTH JaBJIEHUs Ta3za oT 00bEMa, Temriepatypsl. Ilepenada naBieHus: TBEPABIMHA
TeJaMH, KUAKOCTAMU U ra3zamu. 3akoH Ilackans. IlHeBMaTuuecKkWe MaIIUHBI.
3aBUCUMOCTh JAaBJI€HUS XKUAKOCTU OT TiyOuHbL. ['mapocraTMyeckuil mnapaaokc.
CooOmaromiuecs cocyapl. I uapaBindyeckrue MeXaHU3MblI.

Atmocdhepa 3emnu u armocdepHoe ngaBieHue. [IpuumHBl CcyliecTBOBaHUS
BO3aymIiHOM oOosouku 3emiu. Onweit Toppuuemnu. M3mepenume armocdepHOTro
JTaBJICHUS. 3aBHUCUMOCTH aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpSI.
[TpuGops! 11t U3MEepeHHs: aTMOC(HEPHOTO JaBICHUS.

JleificTBHe >KMJIKOCTM W Ta3a Ha MOTPYXEHHOE B HHUX TeJo. BeITanm kuBaromas
(apxumenona) cuiia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoruiaBanue.

demoncmpayuu

1. 3aBHCUMOCTB J1aBJIEHUS ra3a OT TeMIepaTyphl.

2. Ilepemava naBiaeHUS )KUIKOCTHIO U Ta30M.

3. Coobmarommuecs cocyanl. 4. I'mnpaBnuyeckuit

npecc.



5. [IposiBnenue neicTBUst aTMOC(HEPHOTO JAaBICHUSA.

6. 3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOW YACTH TeJla U
IUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITaJIKHUBAIOIIEH CHIIBI BECY BRITECHEHHOM >KUJIKOCIA

8. YcnoBue miiaBaHus TEJ: MJIAaBaHUE WM TOTPY>KEHUE TEI B 3a BUCHUMOCTH OT
COOTHOUIEHHUS INIOTHOCTEHN TeJa U )KUAKOCTH.

Jlabopamopnsie pabomst u onvimol

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa NMOTPYKEHHON B KHUJIKOCTh

4qacCTHu TCJia.

2. OnipeniesieHre BBITAIIKUBAIOIICH CHITBI, ICHCTBYIOIICH HA TEJIO, TIOTPYKEHHOE B
JKAJKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BbITAJIKHUBAIOIIECH CUIIbI, JEHCTBYIO-11I€H Ha TEJIO B
JKHUJIKOCTH, OT MaccChl TeJja.

4. OnbIThl, JEMOHCTPUPYIOLIHUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIbL, I€HCTBYIOLIEH HA
TEJIO B KUIKOCTH, OT 00BbEMa NOrpyKEHHOMN B )KUAKOCTh YAaCTH Teja U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKHU U OIIPEIICIICHHE €€

pr30HO,I(’BéMHOCTI/I.

Paznen 5. Padora u MomHOCTB. JHeprus

Mexanunueckast pabota. MOIIHOCTb.

IIpocThie MexaHU3MBI: pbIyar, 0JI0OK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHSs
peruara. [IpuMenenune mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MpaBHIIO»
mexanuku. KITJ] mpocTeix Mexanu3moB. [IpocTbie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Knunerndeckas u noreHuaibHas sHeprus. [IpeBpaienue
OJTHOTO BHJAa MEXAaHUYECKON HHEpPruM B APYroil. 3aKOH COXpaHEHHUs SHEpPruu B
MEXaHUKE.

Hdemoncmpayuu

1. IIpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomsl u onvimol

1. Onpenenenue paboOTHl CUJIBI TPEHHS NIPH PAaBHOMEPHOM JBHUXKEHHUHM Tella MO

TOPU30HTAIBHON ITOBEPXHOCTH.
2. UccnenoBanue ycinoBuid paBHoBecHs peraara.3. M3mepenne KIT/]
HaKJIOHHOM IJIOCKOCTH.

4. 3yueHue 3aKOHa COXPAHEHUSI MEXaHUYECKOU YHEPTrUH.



8 Kiaacce

Pa3znen 6. TenJioBble siBJIeHUA

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHOKUHETUYECKOI TEOpUM CTPOCHHUS BEIISCTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. ONBITHI, IOATBEPKIAIOIINE OCHOBHbIE IIOJIOKEHUS
MOJIEKYJISIPHOKMHETUUECKOU TEOPUH.

Monenn  TBEpPAOro, OHKUAKOTO W  ra3000pa3HOro  COCTOSIHUIM  BeIIecTBa.
Kpucrannmnueckne u amopdubie Teiaa. OOBICHEHWE CBOWCTB Ta30B, XKHIKOCTEH WU
TBEPABIX TEJI HA OCHOBE TIOJOXKEHUU MOJIEKYJISIPHOKMHETUYECKON TEOPUH.
CMaunBaHME U KalWJUISIPHBIE SIBJI€HUs. TenaoBOe paclIUpEHUE U CKaTHE.

Temnepatypa. CBsi3p TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBHUKEHHUSI 4YaCTHILI.
BuyTpennsist sneprus. CnocoObl U3MEHEHUsI BHYTPEHHEH dHEpTruu: Teruionepeaaya u
coBepiieHue pabotel. Buasl Temnonepenadyu: TEMIOMPOBOJHOCTh, KOHBEKIIMS,
H3JIy4YEHUE.

KonnuectBo Temnotsl. YenbHas TEIIOEMKOCTh BellecTBa. 1emIooOMeEH U TEIJIOBOE
paBHOBecue. YpaBHEHHE TeIUIOBoro OanaHca. IlnaBimeHme W oTBepleBaHUE
KpPUCTAJUIMYECKUX BEILECTB. YJenbHass Teruiora IuiaBieHusd. [lapooOpasoBanue u
koHaeHcauuss MHcena penue (MC). Kunenue. VYaenpHas Temiora napooOpa3oBaHUS.
3aBHCUMOCTh TEMIIEPATypPhl KUIICHUS OT aTMOC(EpHOTO J1aBICHUS.

BnaxxnocTs BO3ayXA.

DHeprusi TOIuBa. Y AeiIbHas TEIJI0Ta CTOPaHUS.

[Mpunnumner padotsl TerwioBeix apurareneit KIIJ remnoBoro asuraresns. TeruioBbie
JIBUTATEJIU U 3aIuTa oKkpyx)aromient cpeast (MC).

3aKOH COXpaHEHUsS W MPEeBpAIeHUsI YHEPTHUH B TEIUIOBBIX mpoiieccax (MC).

HHdemoncmpayuu

1. HaGmronenne OpOyHOBCKOTO B KeHUs. 2. HaOmromenue

nuddy3un.

3. HabGmronenue sIBIEHUM cMauMBaHUs U KAMUJUISIPHBIX SIBICHUU.

4. HaGmroaeHne TEIUIOBOTO PACITUPESHUS TEII.

5. M3MeHeHwue naBieHus raza rpu U3MEHEHUH 00bEMa U HarpeBaHUU WITH

OXJIAXKJICHUU.

6. [IpaBuna n3mepeHus Temreparypsl. 7. Buast

Teronepe/1ayum.

8. OxnaxxJaeHue Ipu COBEPIICHUH PabOTHI.

9. HarpeBaHnue npu coBepIiiieHnH padoThl BHemTHUMH cuiiamu. 10. CpaBHeHHe

TETUIOEMKOCTEN pa3JIUYHBIX BEIIECTB.



11. HaGmroneHue KUIIEeHUs.
12. HabGnronenne moCcTOSTHCTBA TEMIIEpaTyphl IIPU TIABJICHUU.
13. Mojenu TEIIOBLIX JBUTaTEIICH.
Jlabopamopnsie pabomst u onvimol
1. OnbITEI IO OOHAPYKEHUIO ASUCTBUS CHJI MOJIEKYJISIPHOTO TIPUTSIKCHHUS.
2. OnBITHI TI0 BBIPANIMBAHUIO KPUCTAJUIOB MOBAPSHHOW COJIM HMJIM caxapa.
3. OnbITH IO HAOTIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUJI- KOCTECH U TBEPIBIX
TEI.
4. OnpeneneHye TaBJICHUS BO3IyXa B OaJUIOHE HITIPHIIA.
5. OnBITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD JABJICHHS BO3AyXaOoT ero oObEMa u

Harp€BaHus UJIW OXJIAXKACHUA.

6. [IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKAKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTypBhl.
7. HaGnroieHne M3MEHEHUsI BHYTPEHHEHW DHEPTHH Tejla B Pe3yJIbTare TeIuionepeaayd u
paboOThl BHEIITHUX CHIL.
8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJTHOU U TOpsTICH
BOJIBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOIO BOJIOM MPHUTEIUIOOOMEHE C
HarpeThiM METAJUTMYCCKUM ITUITHHIPOM.
10. Onpexnenenue yaenpHO# TertoéMkocTH BemecTBa. 11. MccnenoBanue
Mpoliecca UCIapeHHsl.
12. OnpeneneHre OTHOCUTEIBLHOM BIIAXKHOCTH Bo3ayxa. 13. Omnpenenenue

y,HCHLHOﬁ TCIJIOTHI IINIABJICHUSA JIbAA.

Pazgen 7. DnekTpuyeckue 1 MarHUTHbIE SIBJICHUS

OnexTpuszanus Ten. [[Ba poaa dJeKTpUUECKUX 3apsiaoB. B3anMoneicTBue 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCUMOCTB CHIIBI B3aMMOJIEUCTBUS 3aPSKEHHBIX T€J OT BEJINYMHBI
3apsiI0B M PACCTOSIHUS MEXKy TeJIaMu).

Onexrpudeckoe 1one. Hanpspk€éHHocTh  3nexkTpudyeckoro mnoiis.  [IpuHnmn
CYNEepHO3UIINU ITEKTPUUECKUX NOoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »srexTpudeckux 3apsiioB. OJIEMEHTApHBIM JJIEKTPUYECKHH  3apsiA.
Crpoenue aroma. [IpoBOIHUKM M IUARJIEKTPUKHU. 3aKOH COXPAHEHHUS DJIIEKTPUUECKOTO
3apsia.

ODNEeKTPUUECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS DJIEKTPUYECKOTO TOKA. McTOUHMKMN

IIOCTOSAHHOI'O TOKaAa. I[CﬁCTBHH QJICKTPUYICCKOI'0O TOKa (TCHJ’IOBOG, XUMHNYICCKOC,



MarHuTHOE). DJIEKTPUICSCKHUM TOKB YKHJKOCTSIX U razax.

Onextpuueckas uenb. Cuna Toka. DiekTpuyeckoe HamnpspkeHue. ConpoTHBIESHHE
MPOBOJHUKA. Y JAEIbHOE COINPOTHBIICHHE BeliecTBa. 3akoH Oma Ui ydyacTKa ISHH.
ITocnenoBaTenbHOE U ITapaIeIbHOC COSIMHEHUE TPOBOTHUKOB.

PaGora w MOMmHOCTH »3JEKTpUYECKOro Toka. 3akoH Jhxoyns— Jlenua.
DJIEeKTPUUECKHE IIENH U TOTPEOUTENIN SIIEKTpUYeCcKor sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTossHHBIE MarHuThl. B3amMopaeicTBHEe MOCTOSHHBIX MAarHUTOB. MarsmTHOE IIOJIE.
MarxauTtHoe noJjie 3eMJId U €ro 3HaueHue J1J1s )kM3Hu Ha 3emuie. OnbIT Dpcrena. MaruutHoe
oJIe DJIEKTpHUUECKOro Toka. [I[puMeHeHne 3IeKTpOMarHuToB B TexHuke. JlelicTBue mar-
HUTHOTO TIOJII Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHUTATEIb IIOCTOSTHHOTO TOKA.

Hcnonp30BaHuE 3NEKTPOABUTATEIICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

neITel  Papanesi. SBieHue siaexkTpomMarHUTHOM uHAYKuuu. IIpaBuiio Jlenua.
OnekrporeHeparop. CriocoObl NOIyUYEHUS JIEKTPUUECKON SHEPIrUU. DIEKTPOCTAHIIUHU
Ha BO300OHOBIISIEMBIX UCTOYHUKAX YHEPTHU.
Hdemoncmpayuu
1. DnexTpuzauus Tel.
2. JIBa poia 3IEKTPUYECKUX 3apsi/IOB U B3aUMOACHUCTBHE 3apsIKEHHBIX TeEJl.
3. YcTpoicTBO U ieicTBUE deKTpocKona. 4.
DneKTpocTaTuyecKasi UHIYKIHUS.
5. 3aKOH COXpaHEHHUs PIEKTPUUECKUX 3aPsI0B.
6. [IpOBOTHUKHU U JUDJIEKTPUKH.
7. MopaenupoBaHHe CHIJIOBBIX JIMHUH dJIeKTpudeckoro noss. 8. McTtounukn
IMOCTOSIHHOTO TOKa.
9. JlelicTBUS 3IEKTPUYECKOTr0O TOKA.
10. DnexTpruUecKuil TOK B KUIKOCTH.
11. I'a30BHIH pa3psi.
12. I3mepeHue CHITBI TOKA aMIIEPMETPOM.
13. 3MmepenHue 3J1eKTpUIECKOro HanpsbKeHus: BoJbTMeTpoM. 14. PeocTtat u
Mara3uH COIPOTHUBIICHUH.
15. B3anmMogecTBre NOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeNICHUsI TOJIFOCOB MarHuTa.
17. MonenupoBaHue MarHUTHBIX MOJICH MOCTOSHHBIX MarHuTOB. 18. OmbIT
Opcrena.

19. MarauTHOe noJjie TOKa. DJIeKTPOMarHur.



20.

JleiicTBME MarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM. 21.

QHCKTpOHBHFaTCHB IIOCTOSAHHOI'O TOKA.

22.
23.
24,
25.

HccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON WHAYKIIUH.
OnbiTel Papajes.
3aBUCUMOCTD HAIIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHUS.

SHCKTpOI‘CHepaTOp ITIOCTOSHHOI'O TOKA.

Jlabopamopnsie pabomst u onvimul
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13.
14.
15.

16.
17.

18.

. OnbITHI 110 HAOIFOACHHUIO JICKTPU3ALHH TeJ HHAYKIHEH U IPY CONPUKOCHOBEHUH.
. MccnenmoBanue neCTBUS JICKTPUYSCKOTO TI0JIS HA IPOBOJHHUKH U JTUIJICKTPUKHU.
. COopka u npoBepka padOThI AIEKTPUUECKON LIETH MOCTOSHHOTO TOKA.

. I/I3MepeHHe U pEeryJINPpOBAHUC CUJIBI TOKA.

. I/ISMep€HI/Ie U pEeryJIMpOBaHUC HAIIPSAKCHU .

. UccnenoBanmne 3aBUCUMOCTH CHUJIBI TOKa, HAYHICTO 9Y€pe3 pE3UCTOP, OT

COIIPOTHUBJICHHUS PEC3UCTOPA U HAIIPAKCHUA HAa PE3UCTOPC.

. OHBITLI, ACMOHCTPUPYIOHINEC 3aBUCUMOCTD SJICKTPUYCCKOI'O CO- ITPOTUBJICHUSA

IIPOBOJHHKA OT €0 JJIMHLI, INIOIIAAN ITOIICPCYHOI'O CCUCHUA U MaTCpHraliad.

. HpOBepKa IIpaBujIa CJIOKCHUA HaprDKeHI/Iﬁ IIpH 1mocjacaoBarcJIibHOM COCAMHCHUHU

ABYX PE3UCTOPOB.

. HpOBCpKa IIpaBujIa 1Jis1 CUJIbI TOKA ITPHU IIapaJlJICAbHOM COCANHCHNU PE3UCTOPOB.
10.
11.
12.

Omnpenenenue padbOThl AJIEKTPUIYECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.
OmnpenenieHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYIIEr0 Yepes3 JiaM-I0UYKYy, OT
HaIpsDKEHUs HA HEH.

Omnpenenenue KII/I narpesarens.

HccnenoBaHnre MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

N3yuyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB IIPU UX OOBbEIMHEHUU U
pa3aeIeHnu.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEIIKY.
OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOJIEHCTBHUS KaTyIIKU C
TOKOM M MarHuTa OT CHJIbI TOKa M HalpaBJIEHUS] TOKa B KaTyIIIKeE.

HBquHI/IC JEMCTBUS MarHUTHOIO IIOJIS Ha IIPOBOAHUK C TOKOM. 19.

KoncrpyupoBanue u nzydeHue paboThl 3J1€KTPOIBUTATES.

20.
21.

N3mepenue KIIJ[ anexkTpoaBuraTeIbHON yCTaHOBKH.
OMBITHI IO UCCIIEIOBAHUIO SIBJIEHUS AJIEKTPOMAarHUTHON MHIYKIVH:

HCCJIeJOBaHUE U3MCHEHUN 3HAUCHUS U HarpaBJICHUA MHAYKIITMOHHOI'O TOKaA.



9 kaace

Pa3gen 8. MexaHH4YecKHe IBJIEHUS

MexaHuyeckoe JIBWKeHHE. MarepuanbHass Touka. Cucrema oOT-  cyéra.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBMKEHUs. PaBHOMEpHOE MpsIMOJIMHENHOE JIBUXKEHUE.
HepaBnomepnoe mnpsmonuHeiiHoe nBuxeHue. CpeaHsisi © MTHOBEHHAsI CKOPOCTh Teja

IIp1 HEPAaBHOMECPHOM JIBHKCHHU.

Vckopenne. PaBHOoyCcKOpeHHOE mpsMoiInHEHOe ABMKeHue. CBOOOIHOE MaJcHUe.
OnmnpiTel [Nanues.

PaBHOMepHOE NBHXKeHHE 1O OKpyx)HOCTH. [lepron u yactora 00- pamenus. Jluneitnas
U yIoBasi CKOpocTH. LleHTpocTpeMUTEIbHOE YCKOPEHUE.

IlepBriii 3akoH Hprotona. Bropoiut 3akoH Hprotona. Tperui 3a- koH HproToHa.
[TpuHnMn cynepno3uuum Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cujia TPEHHUSI CKOJIBKEHHUs, CuJia
TPEHUs OKOSI, APYTUe BUBI TPECHUS.

Cuia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBO OOJHOIr0 MaJeHHUS.
JBmxenue mnanet Bokpyr Conuna (MC). IlepBas kocMuueckasi ckopoctb. HeBecoMocTh
U TIEpPETrpy3KHU.

PaBHoBecue matepuanbHOl TOUKH. AOCOMIOTHO TBEpJIOE Tesio. PaBHOBecue TBEPIOTO
TeJa C 3aKpPEIIEHHOM OChIO BpauleHusi. Mo- MeHT cuiibl. LIeHTp TskecTH.

HNmnynsc Ttenma. M3menenne wumnysnbca. HMMnynabc cuiabl. 3aKOH COXpaHEHUS
umnyibca. PeaktuBHoe nmwxenue (MC).

Mexanuueckass paboTa M MOIIHOCTh. PaGoTa cuil TsKECTHU, ynpy- TOCTH, TPEHUS.
Cesi3b o2Heprun U paOotbl. lloTeHnmanbHass »SHEprus Teja, MNOAHSATOIO Hal
IMOBEPXHOCTBIO 3eMJH. [loTeHnumanbHass PHeprus CKaTod IpyKUHblL. KnHeTnueckas
sHeprus. TeopemMa O KHHETHUECKOW DSHEPruH. 3aKOH COXPAaHEHUs MEXaHUYECKOU
DHEPIUMU.

Hdemoncmpayuu

1. HaGmroieHre MeXaHUYEeCKOTro IBUKEHUS TeJla OTHOCUTEIbHO PAa3HbIX TeJl OTCUYETA
2. CpaBHEeHHE TIyTel W TPAaeKTOPUH NBMXEHHUS OJHOTO W TOTO JKeTeJla OTHOCUTEIHHO
pa3HBIX TE€N OTCUETA

. I3MepeHne CKOpOCTU U YCKOPEHHUS IPSIMOJIMHENHOIO NBUKEHMU.

. UccnenoBanue npu3sHakoB paBHOYCKOPEHHOTO IBUKEHUS

. HaGmronenre nBv>XEHUs Teja MO OKPY>KHOCTH.
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. Ha6J'II-OJIeHI/Ie MEXaHHUYCCKHUX HBHGHHﬁ, MNpOUCXOOAIIUX B CUCTEME oTcuéra

«Tenexka» npu ee PaBHOMCPHOM U YCKOPCHHOM JABUKCHHUN OTHOCUTCIIBHO KabuHeTa



buzukmu.
7. 3aBUCHMOCTh YCKOPEHHS TeJla OT MAcChl Teja M JICHCTBYIOIICHHA HETO CHUJIBIL.
8. HalOmioneHnue paBeHCTBa CHII MpU B3auMozeicTBun Tei. 9. M3menenue Beca
TeJla MPU YCKOPSHHOM JBWIKCHHH.
10. Ilepenava uMItyibca Ipy B3aUMOJICHCTBUU TEJI.
11. IIpeoOpa3oBaHus SHEPTHU NIPHU B3aUMOJICHCTBUM TEI.

12 Coxpanenue uMMIyiabca Ipu HEYIPyroM B3aUMOICHCTBUH.

13. CoxpaHeHne UMITyJIbCca MPU aOCOIIOTHO YIPYIOM B3aUMOJICHCTBUU.
14. HaGmroaeHue peaKTUBHOTO JBUKECHUSI.
15. CoxpaHeHre MEXaHUYECKOW PHEPruM mpu cBobogHoM maaeHuu. 16. CoxpaHeHue
MEXaHUYECKON HEPTrUuu NpHU ABUKEHUHU TeJa MOoJ
JIeNCTBHEM IIPY>KUHBI.

Jlabopamopnble pabomst u onvimul

1. KoncrpyupoBaHue TpakTa JJisl pa3roHa U JajibHEHIIero paBHO- MEPHOI'O
JIBMKEHMS [IaPUKA WITH TEJIEKKU.

2. OnpeneneHrue cpeaHe CKOPOCTH CKOJIBXEHUSI OpyCKa WITH IBM)KCHUS IIapUKa 10
HAaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpeHUs Tella IIPU paBHOYCKOPEHHOM JBUYKEHUM 110 HAKJIOHHOM
TUTIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOW CKOPOCTH.

5. [IpoBepKka ruroTes3sl: €ClIi MPU PaBHOYCKOPEHHOM JIBIDKEHUHN 0e3 HadaIbHOMI
CKOPOCTH ITyTH OTHOCSTCS KaK psiJi HSUETHBIX YHMCEJI, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHHU OJUHAKOBBI.

6. MccnenoBanre 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBXKEHHS OT CHITBI HOPMATBHOTO
JIaBJICHUSL.

7. Onpenenenue kod3GPuIMEeHTa TPEHUs CKOJIbXXeHus. 8 OnpeneneHue

JKECTKOCTU NPY>KUHBI.

9. Onpenenenue paboOThl CUIIBI TPEHUS IIPH PABHOMEPHOM JBMKEHHUH Teja 1o
TOPHU30HTAITBHON TOBEPXHOCTH.

10. Onpenenenre pabOTHI CHITBI YIIPYTOCTH NIPU MOABEME TPy3aC UCITOIIH30BAaHUEM
HETIOJIBM)KHOT'O M TOJIBM>KHOT'O OJIOKOB.

11. M3yyeHue 3akoHA COXpaHEHUS SHEPTHUH .

Paszmen 9. Mexannueckue K0J1e0aAHUSA U BOJTHBI



KonebGarenbHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTHUKU KOJICOAHUN: NepHon,
4acToTa, amMIuIuTyaa. MareMaTudecKu M NpPY>KUHHBIM MaAaTHUKU. [IpeBpamenue
SHEPIrUH IIPU KOJIEOATETbHOM JIBH)KEHHU.

3aryxatomue koneOaHus. BeiHyxkaeHHsle koneOanusi. Pe3onanc. Mexanudeckue
BOJIHBI. CBOMCTBAa MEXaHUUYECKUX BOJIH. [Ipo- nonpHbIE U nonepeyHble BOJIHBI. J{nuHa
BOJIHBI U CKOPOCTBH €€ pacnpocTpaHeHus. MeXaHW4YEeCKHE BOJIHBI B TBEPAOM Tele,
cericmuueckue BoiHbI (MC).

3Byk. I'poMmkocTes 3Byka u BbIcoTa TOHA. OTpaxkeHHe 3Byka. HMHpa3Byk u

YJIBTPa3BYK.

HHdemoncmpayuu

1. HaGnronenue koneOaHUil Tea moj AEWCTBUEM CHJIbI TSHKECTHUH CHUJIbI
YHOPYIOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha TIPYKUHE .

3. HaOnroneHne BbIHYK/I€HHBIX KOJIeOaHUM U pe30HaHca.

4. PactipocTpaHeHue MpOAOJbHBIX U MOMNEPEUHbIX BOJH (HAa MOJE-JIN).

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHL. 6. AKyCTHUECKUA

pe30HaHC.

Jlabopamopnble pabomst u onvimul

1. Omnpenenenue 4acTOThI U NepUoa KodeOaHU MaTeMaTUYECKOI0 MasTHHUKA.

2. OnpenenieHUe YacTOTHI U NTepUoJia KojaeOaHUil NPy KUHHOTO MasSITHUKA

3. UccnenoBanne 3aBUCUMOCTH TIeproaa KoeOaHuii MOABEIIEHHOTO K HUTH T'py3a OT
JUIMHBI HUTH.

4. VccnenoBaHrE 3aBUCUMOCTH TIEPHUO/JIa KOJICOAHUM MPY>KUHHOTO MAaITHUKA OT
Macchl Irpy3sa.

5. [IpoBepka HE3aBUCUMOCTH Ilepuojia KojlebaHul rpysa, MoJABEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITHI, JEMOHCTPHUPYIOIIHUE 3aBUCHUMOCTD IIEpHOaa KOJIEOaHNM Py KUHHOT'O
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPYKUHBI.

7. U3mepeHne ycKopeHusi CBOOOTHOTO MaJeHHUS.

Pa3nen 10. D1ekTpOMArHUTHOE MOJI€ U 3J1€KTPOMATHUTHBIE BOJIHBI

DNEKTPOMATHUTHOE T0JI€. DIEKTPOMATrHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkasa 3j1eKTpOMarHuTHHIX BOJIH. MCrioJIb30BaHHUE 3JI€KTPOMArHUTHBIX BOJIH
IJISI COTOBOM CBS3U.

9HCKTpOMaFHHTHaH npupoaa CBETa. CKOpOCTB cBeTa. BomHoOBBIE CBOICTBA CBETA.



HHemoncmpauuu

1. CBolicTBa 3J1€KTPOMarHUTHHIX BOJIH.

2.

BonnoBblie cBolicTBa cBeta. Jlabopamopnvie pabomol u

onbliniobl

1 HSy‘ICHI/IC CBOMCTB OJICKTPOMAarHuTHBIX BOJIH C IIOMOIIBIO MOOHIBHOI'O Teﬂe(i)OHa.

Pa3nea 11. CBeroBbIe ABJICHUA

JlyueBast monens cBera. Mcrounuku cBeta. lIpsmonuHelHOe pacrpocTpaHEHHE

ceera. 3armenust ConHna u Jlynsl. OTpakenue cBera. llimockoe 3epkaio. 3akoH

OTpaXCHUA CBCTA.

HpeHOMJ'IeHI/IC cBeTa. 3aKoH IpECIOMIICHUS CBETA. ITomHoe BHYTPCHHECEC OTPAXKCHHEC

cBeTa. Mcrnonb30BaHUE MOJIHOTO BHYTPCHHCI'O OTPAKCHHUA B OIITUICCKUX CBECTOBOJAX.

JIunza. Xon mydei B nmH3e. OnTHyeckas cuctema ¢oroarnmnapara, MUKPOCKONa U

teneckona (MC). I'nma3 kak ontuueckas cucreMa. ban3opykocTs U JaibHO30PKOCTb.

Pasznoxxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. Cii0’K€HHE CHEKTPaIbHbBIX

BeToB. J{ucrniepcus ceera.

Hdemoncmpayuu

1.

2.

10.
11.

12.

IIpsiMosMHEHOE pacHpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tosryyenune n300pakeHUH B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJjiax.
IIpenomienue ceera.

OnTnyeckuii CBETOBO.

Xon mydel B cobuparoiiei JIMH3e.

Xon Jiydel B pacCEeUBarolICH JINH3E.

[TosryyeHnune n300pa’keHUi ¢ MOMOILBIO JIMH3.

[Ipunuun peiictBus ¢doroanmnapara, MUKpPOCKONa U TeJIECKOIIa.
Mopaens riasa.

Pasnoxenue Oenoro ceera B CHEKTP.

HOJIy‘-IeHI/IC OeJoro cBeTa IIpU CIIOKCHNHU CBCTA Pa3HBIX IIBETOB.

Jlabopamopnuvie pabomsl u onvimol

1. UccinenoBaHuEe 3aBUCUMOCTH yriia OTpaX€HHUA CBETOBOI'O JIYy4YaOT yTJia IIaaACHUA.

2. I3yuenue xapakTepUCTUK U300pa’keHUsI Mpe/IMeTa B MIJIOCKOM 3epKaJie.

3. UccnenoBanue 3aBUCHMOCTH yrija mpeJioOMJICHUA CBCTOBOI'O JIyda OT yrJjia HaJACHUSA

Ha I'rpaHHUIIC «BO3AYX—CTCKIIO».

4. IlomydyeHune n300pake€HUi C TOMOIIBIO COOMPAIONIEH JTUH3BI.



5. OnpeneneHne (POKYCHOTO PACCTOSTHUS U ONTHYECKON CHIIBI COOMPArOIIEH JIUH3HI.
6. OMBITHI 110 PA3JIOKEHUIO OEJIOro CBETAa B CIIEKTP.
7. OOBITHI IO BOCIIPUATHIO I[BETA IPEAMETOB IIPU UX HAOJIOAECHUH Yepe3 1IBETOBBIC

(UIBTPHIL.

Pa3nen 12. KBaHTOBBIE SIBJICHUS

OmnwiTel Pe3epdopna wm mimanerapnass mopaens aroma. Mojaenb aroma bopa.
Hcnyckanue u norsonteHue ceera atomoM. KBaHThl. JInHelyaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda-, 6era- u rammaunsnydeHusi. CTpoeHue aTOMHOTO spa.

HyxnoHnnas Moaens aTOMHOTO sijipa. 30ToIbI.

PannoakTuBHbIe IpeBpanieHus. [lepnoa nonypacnaia aTOMHBIX sIAEP.

Slnepuble peakuu. 3aKOHBI COXPAHESHUS 3apPs0BOTO U MAaCCOBOTO YHCEJ. DHEPTHUs
CBSI3U aTOMHBIX siziep. CBsizb Macchl U dHEpruu. Peakium cuHTE3a U ASJICHUS sAep.
Hcrounuku sneprun Connua u 38€31 (MC).

SnepHas sHepreTuka. J{elicTBUS paquOaKTUBHBIX U3JTYUYEHUN Ha KUBbIE OPTaHU3MbI
(MC).

Hdemoncmpayuu

1. CnexTpbl U3JIy4YEHUS U MOTJIOIICHUS.

2. CHGKTpLI Pa3JIMYHbIX I'a30B.

w

. CnexTp Bogopoa.

S

. Habaronenue TpekoB B kamepe BusbcoHa.

5. PaGoTa cu€rurka HOHU3UPYIOIIMNX U3ITyYSHUH.

6. Peructpanus WU31ydeHUs] IPUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnvie padbomsl u onvimul

1. HaOnroneHue CIUIOUIHBIX U JIMHEHYAThIX CIEKTPOB U3IIYyUYEHUS.

2. UccnegoBanue TPEKOB: U3MEPEHHUE YHEPTUN YACTHUIBI IO TOPMO3HOMY ITyTH (I10
doTorpadusim).

3. 3mepenue paaunoakTUBHOIO (oHa.

IHoBTOpHUTEJNBbHO-00001IAKOIIMIH MOAYJIb

[ToBTOpUTENEHOOO00IIAIOMINKM  MOIYNIb IpEeJHa3HAYeH I CHUCTeMaTu3aluud |
000011IeHUsI TPEIMETHOTO COAEPKAHUSI U OIbITA JAESTEIbHOCTH, MPUOOPETEHHOrO MpHU
W3y4YeHWHU BCETro Kypca (QU3MKH, a Takxke IsI MoAroToBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 3K- 3aMEHY IO (PU3MKe 111 00yUaroImmXcsl, BHIOPaBIINX 3TOT YueOHBII

MpeaMeT.

I[Ipy wu3ydeHUM HAHHOIO MOAYJISI PEAIMU3YIOTCSI M CHUCTEMATU3HUPYIOTCS BUIbI



JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHKEHHE MNPEIAMETHBIX U
MeTanpeaIMETHBIX IUIAHUPYEMBIX pe3yibTaToB oOyueHus, dbopmupyercs
€CTECTBEHHO-HAay4Hasi IPaMOTHOCTb: OCBOCHUE HAYYHBIX METOJI0B UCCIICIOBAHUS SIBJICHUN
NpUPOAbl U TEXHUKH, OBJIAJICHUE YMEHMUSMU OOBACHATH (PU3UYECKUE SIBJICHUS,
IIPUMEHSST IOJY4YCHHBbIE 3HAHUA, pellaTh 3alayd, B TOM YHCJIE€ KAaYECTBEHHBIC U
SKCIIEPUMEHTAJIbHBIC.

ITpuHOIMNIMANBHO AEATEILHOCTHBIM XapaKTep JaHHOT'O pa3iesia pealn3yeTcs 3a CUET

TOro, 4TO y4dalmiuvecCs BBIIIOJIHAIOT 3aJaHHsl, B KOTOPBIX UM MPCAIaracTcs:

- Ha OCHOBE IIOJYYCHHBIX 3HAHWHM pPACIO3HABATh W HAYYHO OOBSICHATH (DH3NUECKHUE
SIBJICHUSI B OKPY KaOIIeH TPUPO/IC U TOBCEITHEBHOMN KU3HMU;

- HCIOJIB30BaTh HAYYHBIC METO/IbI HCCIICIOBAHUS (PU3UUCCKUX SIBJICHHUI, B TOM YHCJIC TS
MIPOBEPKH TUIIOTE3 M MOJYYCHHUS TCOPETUICCKUX BBIBOJIOB;

- O6T>$ICH$ITI) HAay4YHBIC OCHOBBI HauoOoJIee BaXKHBIX I[OCTPI)KCHI/Iﬁ CO- BPCMCHHBIX
TEXHOJIOTHH, HAIPUMEpP, MPAKTHYSCKOTO HCIIOJIB30BaHUSI PA3JIMYHBIX UCTOYHUKOB
SHEPrMHM Ha OCHOBE 3aKOHA Ipe- BPAILCHUS U COXPAHCHUS BCEX W3BECTHBIX BUJIOB
SHEPTHHU.

Kaxmas w3 TeM JaHHOTO pas3jerna BKIKOYACT SKCIICPUMEHTAIBHOE HCCIICIOBAHUE

oboOmaronero xapakrepa. Paszzgen 3aBepiiaeTcsi MPOBEACHHEM JUArHOCTUYECKOW U

OLICHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUAAYUYEBHOI'O IIPEJIMETA
«OU3UKA»
HA YPOBHE OCHOBHOI'O OBIIETO OBPA30OBAHUA

N3yuenue yueOHoro npenmera «Pr3rka» Ha YpOBHE OCHOBHOI'O 00I11€eT0 00pa3oBaHUs
JIOJPKHO 00ECIeYnBaTh JOCTHXKEHUE CISTYIOIINX JIMYHOCTHBIX, METAIPEIMETHBIX U

NpeAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

ITampuomuueckoe éocnumanue:

—TIpOsIBJICHUE MHTEepeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
(buznueckoi HaAyKH;

—IIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB.
I'pasicoanckoe u Oyxo6HO-HpaecmeeHHOe 60CRUMAHUE:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHUH OOIIECTBEHHO- 3HAYUMBIX U
STUYECKUX IPOOJIEM, CBSI3aHHBIX C MNPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM

¢buzukuy;



—OCO3HAaHNE BAXHOCTH MOPAIBHO-ITHYECKUX IIPUHIAIIOB B AESITEJIBHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:.

—BOCHPHUITHE JACTETUYECKUX KadecTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
IIOCTPOEHUsI, CTPOIrOCTH, TOYHOCTH, JIAKOHUYHOCTHU. IJennocmu HaAy4HO20
HO3HAHUA'

—OCO3HAaHUE IIEHHOCTH (PU3MUECKON HAyKHM KaK MOIIHOTO HMHCTPYMEHTa ITO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, Ba)KHEN - IIEU COCTABJISIIOIIEN KYJIBTYPHI;

—pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, HHTEpeca K HCCIIeA0BATEIbCKON
NESATEIIBHOCTH.

Dopmupoeanue Ky1bmypbol 300p06bs u IMOUUOHATIBHOZO
onazononyuus:

—OCO3HaHHE IIEHHOCTH 0e30MacHOro oopasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpe, BAXHOCTH IpaBUi O€30IaCHOrO IMOBEASHHMS HA TPAHCIOPTE, HAa JOpOrax, ¢
AJIEKTPUYECKUM U TEMJIOBBIM 000OpPYJOBAaHUEM B JJOMAIIIHUX YCIOBUSIX;

—Cc(OpMUPOBAHHOCTh HaBblKa peQJIEKCUH, IPU3HAHUE CBOErO MpaBa Ha OMIHUOKY U
TAKOI'0 K€ IIpaBa y APyTroro 4eJoBeKa.

Tpyooeoe socnumanue:

—AaKTUBHOE y4aCTHE€ B PELIEHUU MPaKTUUECKUX 3ahay (B paMKax CEMbH, ILIKOJIBI,

ropojia, Kpasi) TEXHOJIOI'MYECKOH M COLMAJIbHOW HampaBJIEHHOCTH, TPEOYIOIIUX B

TOM YHUCJIC U (1)H3HLIGCKI/IX 3HaHPII>i;

—MHWHTEPEC K NMPAKTUIECCKOMY U3YyUCHHUIO TPodecCuid, CBI3aHHBIX C (PU3UKOI.
IKonr0cuuecKkoe eocnumanue:

—OpHEHTalMs] Ha MpUMEHEHHEe (PU3NYECKUX 3HAHUU s pelIeHUs 3ajlad B 00JacTH
OKpY’KAIOIIeH cpeapl, IUIAaHUPOBAHUSI TIOCTYIIKOB M OIIEHKA WX BO3MOXHBIX
MOCJICICTBUM 11 OKPY >KAFOIICH CPEIbI;

—O0CO3HaHHeE TJ100aJIbHOTO XapaKkTepa dKOJOTUIECKUX TTPOOJIEM U IyTEH UX PEIICHUS.
Aoanmauus ooyuarougezocs K UBMEHAIOULUMCS YCa08UAM

COUUAIBbHOU U RPUPOOHOTL CPEObL:

—TOTPEeOHOCTh BO B3aMMOJICHCTBUM TIPH BBIIIOJHESHHH HWCCIICAOBAHUN W IPOCKTOB
(pr3ndeckoil HaPaBIIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;

—TIOBBIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Uepe3 MPaKTUUYECKYIO e TeIbHOCTE;

—TIO0TPeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hclie (OpMYIUPOBATh HIEH,
TIOHSITHUS, TUTIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;

—o0co3HaHue AeOUIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 001aCTH (DU3HUKH;

—IIJIAaHUPOBAHUC CBOCTO PA3BUTHUS B HpI/IO6peTCHI/II/I HOBBIX (I)I/ISI/I‘—ICCKI/IX 3HaHI/II\/JI;



—CTpEeMJICHHE aHaJIM3UPOBATh W BBISBIISATH B3aUMOCBSI3U MNPUPOJIBI, OOImecTBa M
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3UYSCKUX 3HAHU;
—OIIEHKA CBOUX JIEHCTBUM C yUETOM BIUSHHUS Ha OKPYKAIOUIYIO Cpeay, BO3MOMXKHBIX

r100aJIBHBIX [TOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATBI

yHI/IBCpcaJILHHe ITIO3HAaBATCJIBHBIC HCﬁCTBHH

bBba3zoevle nocuueckue oeiicmeust.

—BBIIBJISATh U XapaKTEPHU30BaTh CYIIECTBECHHBIC TPHU3HAKH OOBEKTOB (SIBJICHHUI);

—yCTaHaBJIMBaTh CYIIECTBEHHBIM TIpU3HAK KiIacCU(PHUKAIIUN, OCHOBAHUS JUIS
0000IIeHNs Y CPaBHCHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B pacCMaTpuBaeMbIX (haKTax, JTaHHBIX
¥ HAOJTIOJICHUSIX, OTHOCSIIINXCS K (PU3NUCCKUM SIBJICHHSIM;

—BBISIBIIATh MPUYUHHO-CIICJICTBCHHBIC CBS3HM INMPHU H3yYCHUH (PU3UYSCKUX SIBJICHHUU U
MPOIIECCOB; JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM JICAYKTHUBHBIX U WHIYKTUBHBIX

YMOSaKHIO‘ICHHfI, BbBIABHUT'aTb I'MIIOTC3bl O B3aUMOCBA3AX (bHSPI‘lCCKPIX BCJIIMYHH,

—CaMOCTOSITENIbHO BRIOMPATh CIIOCO0 perieHus yueOHou Gpusndeckoil 3axaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIIeHUs, Bbl- O0Op Haumboyiee MNOAXOIAIIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).
ba3zoevie uccneooeamenvckue oeiicmeus:

—TWCITOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIILCKU MHCTPYMEHT TO3HAHUS;

—TIIPOBOJIUTh MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHy OIBIT, He- CJIOXHBIN
(buzmyeckuit SKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBaHNE (DUZUUECKOTO SIBIICHUS;

—OIIEHUBAaTh HA IPUMEHUMOCTD U JOCTOBEPHOCTH HHPOPMAIIHIO, TOTYISHHYIO B XOJI€
HCCIIEJIOBAHUS WJIU DKCIIEPUMEHTA;

—CaMOCTOSITeNIbHO  (hopMynHupoBaTh OOOOIIEHUST W BBIBOALI IO  pe3yjibTaraMm
MPOBEAEHHOI0 HAOIIO/IEHUS, OIbITA, NCCIIEOBAHMUS;

—IIPOrHO3UPOBATh BO3MOXKHOE JalIbHEMNIIIee pa3BUTHE (PU3NUYECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTaTh MPEJINOJIOKEHUS 00 UX pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTaX.
Paboma ¢ ungpopmauvueir:

—TIPUMEHSTh Pa3JIMYHbIC METOJBI, HHCTPYMEHTBI U 3aIIPOCHI TIPH MOUCKE U OTOOpE
WHQOpMaIIUU WIN JaHHBIX C YYETOM MPEJIOKEHHON yueOHoM pr3nueckol 3a1auu;

—aHaJIN3UPOBaTh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH UH- (POPMAITUIO PA3TTUYHBIX

BHUJIOB U (pOpM IpeacTaBIICHHUS;



—CaMOCTOSITEJILHO BBIOMpaTh ONTUMAaIbHYIO (OpMY Mpe/cTaBlIeHUus HHPOpMaUIUU U
WUTIOCTPUPOBATH PEIIacMbl€ 3a/1a4M HE-CJIOKHBIMU CXEMaMH, JiuarpaMMamMu, UHOU

rpaduKol U X KOMOWHAITUSIMU.

YHI/IBepCH.J'ILHBIG KOMMYHHKATHBHBIC I[GIZCTBPIH

Oobuwenue:

—B XoJie O0OCyXJIeHUs yd4eOHOro marepuaiia, pe3yiabTaToB Ja0OpaTOPHBIX pPadoOT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOil TEMBI U BBICKA3bIBATh UJCH,
HalleJICHHbIC Ha pellle- HUE 3a/1a4M U MOJAepKaHue OJlaroeaaTeIbHOCTH OOIIeHus;

—COIOCTaBIATh CBOM CYXKJEHHUS C CYXICHHUSIMU APYIrUX YYaCTHUKOB JHAajiora,
OOHapy’KHBaTh pa3INUUE U CXOJICTBO MO3UIIUH;

—BBIPAYXKATH CBOIO TOYKY 3PCHUS B YCTHBIX U MUCHbMCHHBIX TEKCTaX;

—IyOJIUYHO MOPEACTABISITh  PE3YyJbTAaThl  BBIINOJIHEHHOTO  (PU3HMYECKOTO  OmbITa
(PKCTIEpUMEHTa, UCCIICIOBAHUSI, IIPOCKTA).

Coemecmuasn oeamenvnocms (COmMpyoOHUUEeCME0):
—IIOHUMATh U UCTIOJIF30BaTh ITPEUMYIIIECTBA KOMAH/THOW U WHIUBUIYyaJlbHON paboThI

P PEIICHUN KOHKPETHOU (PU3UYECKOU ITPOOIIEMEI;

—IPUHUMATh LIEJIM COBMECTHOM JESATCIbHOCTH, OPraHU30BBIBATH JCHCTBHS IO €€
JTOCTHYKCHUIO: PaACIIPENEIsTh POJIU, 00CYXIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUSI HECKOIBKUX JIFOJICH;

—BBITIOJIHATH CBOIO YacTh pPabOTHI, IOCTHUTAasl KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY
HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBUS C IPYTUMHU YiCHAMU KOMAH/IbI;

—OIIEHUBaTh KaudyeCTBO CBOEro BKJIajJa B OOMMUNA NOPOAYKT IO KPHUTE PHUSIM,

CaMOCTOATCIIBHO C(i)OpMYJ'II/IpOBaHHLIM yY4aCTHUKaMH B3aUMOJICHCTBHA.

YHI/IBepcaHLHBIe PETYJIATUBHBIC JehCTBUS

Camoopzanuzayus:

—BBISIBJIATh NPOOJEMBI B JKM3HEHHBIX M YUYE€OHBIX CHUTyalMsX, TPeOYyIOIIMUX IS
peurenus GU3NYECKUX 3HAHUI;

—OPHUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATHS pEeIIeHUuN (MHIAUBUIYaJIbHOE,
MPUHATHE PELICHUS B TPYyIINE, IPUHITHE PELIEHUIN I'PYNIIOi);

—CaMOCTOSITEIbHO COCTaBJISATh AJITOPUTM pelieHus] (U3NUECKON 3aJauu Wid IIaHa
HCCJICJIOBAHUSI C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh Npe1JIaraéMble BapUaHThl PELICHUN;

—1eN1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIeHUE.

Camoxonmpons (pehrexcus):



—/JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAallMH U IIpejiaraTh njaH e€ U3MEHEHUS;

—OOBSCHATh TNPUYUHBI JIOCTHKEHUS] (HEJOCTYDKCHUS) PEe3yJIbTaTOB JICATSIIHHOCTH,
JIaBaTh OICHKY NMIPUOOPETEHHOMY OMBITY;

—BHOCUTb KOPPEKTUBHI B ACATEIHHOCTD (B TOM YHCII€ B XOJ BBIIOJIHEHUS (HU3NUECKOTO
HCCIEOBAaHMUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HM3MEHUBIINXCS
CUTYyaIui, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIIUX TPYIHOCTEH;

—OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa LIEJIU U YCIOBUSIM.

IMOYUOHAIbHBIIL UHmMeELIeKm .

—CTaBUTh ce0sl HAa MECTO APYIroro 4eJI0BEKa B X0/I€ COPa UIIH JTUCKYCCUU Ha HAYUYHYIO

TEeMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTOTrO.
Ilpunamue ceos u opyzux:
—TIpU3HaBaTh CBOE IPAaBO Ha OIIMOKY IIPU pEIICHUH (PU3NYCCKUX 3aJad WIH B

YTBep)KIICHI/IHX Ha HaquHe TCEMBbI U TAKOC XK€ HpaBOI[p}IFOFO.
[TPEAMETHBIE PE3YJIbTATHI
7 Kiaace

[IpenmMeTHbIe pe3yIbTaThl HA 06a30BOM YPOBHE JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD y
00yUaroXcsl yMEHUI:

—HCIIOJIB30BaTh IIOHATHIA: (1)I/ISI/I‘~IGCKI/IC n XHMHUYCCKHUE SBJIICHUA, Ha6JIIOI[CHI/IC,
OKCIICPUMECHT, MOCJIb, TUIIOTE3a, CAUHUILIBI (1)H3PI‘-I€CKI/IX BCIIMYHWH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHMS BellecTBa (TBEpAOE, KHUAKOE, ra3000pa3HOe); MEXaHUUECKOe
NBU)KEHHE  (paBHOMEpPHOE, HEpPAaBHOMEPHOE, IIPSIMOJUHEWHOE), TpaeKTopus,
paBHOAEHCTBYIOmass cui, nedopmanus (ymnpyras, IUIaCTUYECKasl), HEBECOMOCTb,
cooO1Iaronnecs: CoCybl;

—pa3znuyaTh sBiaeHus (Iuddy3us; TemIoBoe IB)KECHUE YAaCTUI] BEIIECTBA; PABHOMEPHOE
JIBIDKCHHE; HEPAaBHOMEPHOE JBHKEHUE;, WHEPIUS;, B3aUMOJICHCTBHE TEJ; paBHOBECHE
TBEPABIX TENl C 3a- KPETUIEHHOW OCBHIO BpAIllCHHS; Iepenada JaBiICHUS TBEPIBIMHU
TeJIaMH, KUJIKOCTSIMU U ra3aMu; arMocepHoe JaBJiIeHUE; IJIaBaHUE TEeJl; IPEBPAILEHHS
MEXaHMUYECKOI PHEPryn) M0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3UIECKOE SIBICHUE;

—pacro3HaBaTh IPOSIBIICHUE H3YUYEHHBIX (U3NYECKUX SBJICHHM B OKpPY KaroIIEeM
MHUpEe, B TOM 4ucie (PU3UYECKUE SIBJICHUS B NpPH- pOJE: MPUMEPHI JIBHIKEHHS C
PasiiIndYHbBIMU CKOPOCTSAMHU B JKUBOM Y HEKUBOU npupoac; HeﬁCTBHe CHUJIBI TPCHHSA B
NpUpOZE U TEXHUKE; BIIMSHHE aTMOC(EpHOro AaBJIC€HHUS Ha KUBOM OpPraHu3M;

IIJJaBaHUC pBI6; pbIdaru B TCJIC YCJIIOBCKA; IIPU I3TOM IICPCBOAUTH IIPAKTUYCCKYIO



3a7adqy B Y4YEOHYIO, BBIJACHSATH CYIISCTBEHHBIE CBOWMCTBA/TPU3HAKH (HDUBUICSCKUX
SIBJICHMUIA;

—OIMCHIBATh U3YUYCHHBIC CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUS, UCTIOJB3YST (U3NUCCKUE
BEJIMYUHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSIS
CKOpPOCTb, CWJIa YIIPYy- T'OCTH, CHJIA TSKECTH, BEC Tejla, CUJa TPEHUSA, NABJICHUE
(TBEpHO-TO Tena, )KUAKOCTH, ra3a), BHITAIIKMBAOIIAS CUJIa, MEXaHU4YecKas padboTa,
MOIIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUIIMEHT IT0JIe3HOTrO JIEHCTBUS
MEXaHU3MOB, KHHETHYECKas M IOTCHIIHAIbHAS SHEPTHS); IPU ONMHMCAHUN MTPABUIILHO
TPaKTOBaTh (PU3MYECKUI CMBICII HCIIOJBL3YEMbIX BEIIMYHWH, WX OOO3HAYCHUS H
eMUHUIBI (PU3UUECKUX BEIIMYUH, HAXOAUTh (POPMYIBI, CBS3BIBAIO- IIIUE JTAHHYIO
(pr3nyeckyo BEIUYMHY C APYTUMH BEJIMYUHAMH, CTPOUTH IpadUKU H3YyUESHHBIX
3aBUCUMOCTEH (DU3UYECCKHUX BEJIH-YWH;

—XapaKTepu30oBaTh CBOMCTBa Tell, (PM3UUECKHUE SIBJIICHUS U IIPOIECCHI, HCHOIb3Ys

MpaBUJia CIOXKEHUsI CUI (BIOJb OJTHOU MPSMOL),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, OpPaBUIO PABHOBECHs pbluara
(6;moka), «30JI0TOE NPABHIO» MEXAaHWUKH, 3aKOH CO- XPAaHCHUS MEXaHUYCCKOU
SHEPryH; MPU TOM J1aBaTh CIIOBECHYIO (GOPMYIHUPOBKY 3aKOHA M 3aMMCHIBATH €r0
MaTEMaTUYE€CKOE BBIPAKCHUE;

—OOBSACHATh (DU3HMUYECKHUE SIBJICHUS, MPOLECCHl U CBOMCTBa TeJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalUUMd MNPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISABISTH
MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 |—2 JOrHYecKux I1aroB
¢ oropoi Ha 1—2 HM3y4eHHBIX CBOMCTBA (PU3NUECKUX ABJICHUM, GU3NUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

—pemars pacyéTHble 3amauyu B 1—2 neicTBUs, WUCIIONB3Ysl 3aKOHBI U (DOPMYIIBL,
CBs3bIBaIOIIME (PU3UYECKUE BEJIMYMUHBI: HAa OCHOBE aHajlu3a YCJIOBHUS 3aJadud
3alMChIBAaTh KPaTKOE yCJIOBUE, MOACTABIATh (PU3NUYECKUE BEIIMYHUHBI B (POPMYJIBI U
MPOBOJIUTH pac-4&EThl, HAXOJIUTh CIIPABOYHbBIE JaHHbIE, HEOOXOIUMBIE JJIsl pEIICHUS
3ajJ1a4, OLICHUBATh PEAJTMCTUYHOCTD MOJIyYEHHON (PU3UYECKOI BEIIMUUHBI;

—pacrno3HaBaTb MOPOOJIEMbI, KOTOpPbIE MOXKHO PELIUTh MPU MHOMOIIU (PU3UUECKUX
METOJIOB; B OINMCAHUU HCCIIEAOBAaHMS BBIAEIATH IMPOBEPSEMOE IIPEAIIOI0KEHUE
(runotesy), pa3nuyaTh M UHTEPHPETUPOBATHh MOJIYyUYEHHBIH pe3yJibTaT, HAXOJHUTh
OLIMOKHU B XOJ€OMbITA, JIeJaTh BEIBOABI [0 €r0 Pe3yJibTaTaM;

—IIPOBOJIUTH OIBITHI 110 HAOMIOJEHUIO (U3NUECKUX SIBICHUN WM (U3NUYECKUX CBOWUCTB
Ten: (HopMyIMpOBaTh MpOBEpPsiEMble MpeJ- IOJOXKEHMs, COOMpaTh YCTAaHOBKY U3

OPCHAIIOKCHHOTO O60pYI[OBaHI/I}I, 3aIlIMChiBaTh X0/ OIIbITa U (I)OpMy'J'II/IpOBaTL BBIBO/JHBI,



—BBITIOJTHATH TIPSIMBbIE U3MEPEHHUST PACCTOSIHUS, BPEMEHHU, MacChl Tesia, 00bEMa, CHITBI U
TeMIICPATYPhbl C UCIIOJIb30BAHHUCM AHAJIOT'OBBIX U I_[I/I(prBBIX HpI/I60p0B; 3arichiBaThb
MOoKa3aHus MPUOOPOB C yUETOM 3aJaHHOU a0COTIOTHON MOTPEITHOCTH U3MEPEHUIA;

—IIPOBOJIUTHh UCCJIEJOBAHUE 3aBUCUMOCTH OJHOHN (DH3MUECKON BEIIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM  TIPSMBIX  H3MEPEHHH  (3aBUCHUMOCTH NyTH PaBHOMEPHO
ABUIKYIICTOCH TCJIa OT BPEMCHHU ABUKCHUA TCJIA; CHUJIbI TPCHUA CKOJIBKCHUA OT BECa
Tena, KadecTBa oOpabOTKU MMOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHUJIBI TPEHHS OT
IUTONIAJIH CONPUKOCHOBEHHSI TEJI, CHJIbl YIPYTrOCTH OT YIUIMHCHUS TPY>KHHBIL,
BBITAJIKUBAIONICH CHJIBI OT OOBbEMA TIOTPYKEHHOW YacTH Tejla M OT IUIOTHOCTH
KUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJla, OT TIIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO; YCJIOBUM MJIaBaHUS TEJI, YCIOBUN paBHOBECHUS pbluara u OJI0KOB);
y4acTBOBaTh B IUIAHUPOBAaHUU YYEOHOTO HCCIIC/IOBaHUs, COOMpATh YCTAaHOBKY M
BBINIOJIHATh W3MEPEHUs, CJeays TPEIJIOKCH- HOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl  TOJYYSCHHOW  3aBHCUMOCTH  (HU3UYECKUX BEJIWYUH B  BHUJC
IPCAITOKCHHBIX Ta6JII/III nu Fpa(l)I/IKOB, acjaTtb BBIBO/bI IIo pe3yjabTaramM
HCCIICIOBAHUS;

—TIPOBOJINTh KOCBEHHBIC HM3MEPCHHS (PU3HYECKUX BEIUYMH (IUIOTHOCTh BEIICCTBA
KUIKOCTH W TBEPAOTO TEJa; CHJIA TPEHHUS CKOJILKCHUS; JaBIICHHE BO3IyXa;
BbITAJIKUBAIOIas cCuia, HeﬁCTBYIOHIaH Ha HOFp}I)KéHHOG B XKHIKOCTBb TCIIO,
KO3(p(ULMEHT TMOoJe3HO- TO0  JEHCTBUS  MPOCTBIX  MEXAaHU3MOB), CIEIys
NPEeI0KEHHON  MHCTPYKIIMHU: TPH  BBINOJHEHUHM  H3MEpPEHUU  coOuparh
OKCIICPUMCHTAJIBbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HUCKOMOU BEeJIH- YHUHBI,

—co0o1aTh MOpaBWJIa TEXHUKM O€30MacHOCTH Ipu  paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM,;

—YyKa3blBaTh TPHUHIIUIIBI JIEHCTBUS MPUOOPOB M TEXHHUUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JHUHAMOMETpP, COOOIIaroImMecs: Cco- CyIbl, OapoMeTp, psIyar,
NOJABWKHBIA M HEIIOABYKHEIN OJIOK, HAKJIOHHAS MJIOCKOCTE,

—XapaKTepu30BaTh MPUHLIMIIB ASUCTBUS H3YYCHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOHCTB C ONMOPONM Ha MX OMHUCAaHUS (B TOM YHCIE: MOJALIMIIHUKH, YCTPOHCTBO
BOJOIIPOBO/IA, THAPABINIECKUNA TTPECC, MAHOMETP, BRICOTOMEp, TOPIITHEBOH HACOC,
apeoMeTp), UC-TI0JIb3YsI 3HAaHUSI O CBOMCTBaX (PM3UYECKUX SBJICHUN U HEOOXOIUMBbIE
(uzmueckue 3aKOHBI U1 3aKOHOMEPHOCTH;

—MPUBOJAUTE TIpUMEpPhbl /| HAXOIUTh HWHOOPMAIUIO O TIpUMEpax IPAKTHYSCKOTO
HCITIOJIB30BAaHU (1)H3PI‘-IGCKI/IX 3HaHUU B HOBCG}IHGBHOﬁ KHU3HU JIsd obecnieueHUsA

0e30MmacHOCTH IIpU  OOpallleHUH ¢ MNpuOoOpaMu M TEXHUUYECKHMHU YCTPOWCTBAMU,



COXpaHEHHUsI 3I0POBbsS HW COOJIOJCHUS HOPM DKOJIOTHYECKOTO IIOBEJICHUS B
OKpY’Karolleu Cpesie;

—OCYHIECTBIIATh OTOOP MCTOYHUKOB MHGPOpMAIUU B ceTH VHTEpPHETB COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIONIMXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3IUYHBIX MUCTOYHHUKOB BBIJICJISATH HH(POPMAITUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUYHUBOM
WJIA MOXKET OBITh HEIOCTOBEPHOM;

—MHCIIOJIb30BaTh IIPH  BBIMOJHCHUHM YYEOHBIX 3aJlaHUN HAYYHO-HOITYJISPHYIO
JIuTeparypy (U3MYECKOTO COACP KaHHs, CIPABOYHBIC MaTepHUaJIbl, PECYpPChl CETH
HuTepHer; BiaageTh nNpuEéMaMH KOHCHEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUS
nHGOPMAIINU U3 OJTHOW 3HAKOBOU CHCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIC KPATKHUE MUCHbMEHHBIC M YCTHBIE COOOIEHHST Ha OCHOBE 2—3

HCTOYHHUKOB HHGOpMauu (HU3UUECKOrO CO-

JIEpKaHUsl, B TOM 4YHCJIE MyOJUYHO JejaTh KpaTKHE COOOIIEeHUs O pe3ylibTaTax
MPOEKTOB WU YYEOHBIX HCCJICHOBAaHUN; NPHU ITOM TPaMOTHO HCIIOJIb30BATh
W3yYCHHBIA TOHATUWHBIN ammapar Kyp-ca (PU3WKH, COMPOBOXKIATH BBICTYIUICHHUC
pe3eHTaIuEeH;

—TIpY BBITIOJIHCHUN YYCOHBIX MPOSKTOB U MCCIICIOBAHUN pacIpeiesIsiTh 00sI3aHHOCTH B
rpynre B COOTBETCTBUU C IOCTABICHHBIMU 3aJlayaMU, CJICAUTH 3a BBINOJIHEHUEM
IJIaHa OEWCTBUM, ageKBaTHO OIEHHBAaTh COOCTBEHHBIM BKJIad B IeITEIbHOCTH
rpyInbl; BbI- CTpaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEMCTBUE, YUUTHIBasi MHEHUE

OKPY KAFOIIHX.
8 kaace

[IpeameTHbIC pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
00yyYaroImMnXcsi yMEHUMN:

—MWCIOIB30BaTh MTOHSTHSI: Macca M pa3Mephbl MOJICKYJI, TEINIOBOE JBHKESHHE aTOMOB U
MOJICKYJI, arperaTHbIC COCTOSIHUS BEIECTBA, KPUCTALUIMYSCKHUE U aMOp(QHBIC Tea,
HACBHIIIICHHBIII M HEHAChl- IMICHHBIM Map, BJIAXXHOCTh BO34yXa; TeMIeparypa,
BHYTPEHHSISI DHEPTHSl, TETUIOBOM JBHUTAaTElb; DJICMEHTAPHBIN JIEKTPUUYSCKUN 3apsi,
3JICKTPUYECKOE TOJIe, TPOBOJHUKH U JIUDJICKTPUKHU, MOCTOSHHBIN AICKTPUUCCKUI
TOK, MArHUTHOE T0JIC;

—pa3nuuarh sIBJICHHS (TEIJIOBOE pacIIMpEeHHUE/CKaTHe, Terulonepeaada, TeIIOBOe
paBHOBECHE, CMayMBaHHUE, KaNWUSPHBIC SIBIICHUS, HWCHApeHHe, KOHJCHCAIus,
IUTaBJICHUE,  KpUcTajuim3aumsi  (OTBEpACBaHWE),  KWIIGHHWE,  TeIUIonepenadya
(TeTIONPOBOAHOCTh, KOHBEKIIHSI, U3JIyUYCHHUE); JICKTPU3AIMS TEJ, B3aUMOJICHCTBUE

3apsa 0B, JleI\/’ICTBI/ISI QJICKTPHUYCCKOIo TOKa, KOPOTKOC 3aMbIKaHHUC, BSaHMOJIeﬁCTBHe



MarHuToB, IEHCTBHE MAarHUTHOTO MOJISIHA MIPOBOJHUK C TOKOM, 3J€KTPOMarHuTHast
WHIYKIUS) TI0 OIMCAHUIO WX XapaKTepPHBIX CBOWCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NIECKOE SIBICHUC;

—pacrno3HaBaTh MOPOSIBJICHHME HW3YUYEHHBIX (U3NUYECKUX SIBJICHHUM B OKpY>Karolem
MUpE, B TOM YHCJIe ((UBUICCKHUE SIBIICHUS B IIPH-POJIS: MOBEPXHOCTHOE HATSHKCHUE U
KanWUISIpHBIC SIBICHUSI B MPUPOJIC, KPUCTAIUIBI B npupone, u3nydenue CoirHIIa,
3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra;
SJIEKTPUYECKUE SIBJIIEHUS B aTMocdepe, 3JeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE moJjie 3eMiiu, Apei IOJIr0- COB, pOJIb MAarHUTHOTO IIOJISL JUUISL SKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE; ITPU OTOM MMEPEBOIUTH IIPAKTUISCKYIO 3a7a9y B YYESOHYIO,

BBIICIISITH CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKHN (DU3NUECKUX SIBJICHUIA;

—OIUCHIBATh U3YYCHHBIE CBOMCTBA Tel U (PU3NUYECKHUE SIBJICHUS, UCTIOJIB3Ys (PU3UUECKUE
BEJIMYMUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrUs, KOJUYECTBO TEIJIOTHI, yJeabHas
TEIUIOEMKOCTh BEILECTBA, YyJI€JbHAs TEIUIOTa IUIABJICHUS, YJAEJIbHas TEIUioTa
mapooOpa3oBaHus, yAeIbHAS TEIJIOTa CTOPAHUS TOIUIHBA, KOG PUITMESHT TTOJIE3HOTO
JIEWCTBUS TETJIOBOM MAalllWHbI, OTHOCUTEJIbHAS BJIa>KHOCTh BO3/AyXa, dJICKTPUUECKUH
3apsifi, cujla TOKa, »DIIEKTPUYECKOE HAIpsIKeHHWEe, CONPOTUBIICHHUE IPOBOIHUKA,
YyIEJIbHOE COMPOTUBIIEHUE BEIIECTBA, pabO0Ta U MOIIHOCTBH 3JIEKTPUUYECKOI'O TOKA);
P OTIMCAHUH IIPABUIIFHO TPAKTOBATH (DU3UYSCKUU CMBICIT HCITOIb3YEMbIX BEITMYWH,
0o0O3HaUeHUsI W EIUHUIB (UNYECKUX BEJIWYUH, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIINE MAaHHYIO (U3WYECKYIO BEIUYHUHY C JPYTUMH BEIUYUHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;

—XapakTepu3oBaTh CBOMCTBaA TeJl, (U3NUYECKHUE SIBJICHUS U MPOILECCHl, MUCIOJb3YSs
OCHOBHBIE MOJIOKEHHUSI MOJIEKYJIIPHOKMHETYECKOW TEOpPUU CTPOEHHSI BEUIECTBA,
MIPUHITUIT CYNEPIO3UIMHA TO- Jiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsizia, 3a- KoH Oma 11 yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH coxpaHeHus
SHEPruM; MPU ATOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3alHCHIBATh €ro
MaTeMaTUYE€CKOE BhIPpAKECHUE;

—OOBSICHATh (PU3UUYECKHUE TPOIECChl U CBOMCTBA TN, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  TPAKTHUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BBIABISATH  NPUUYHHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JTOTHYECKUX IIaroB C OTIOPOU
Ha |—2 U3y4YeHHBIX CBOICTBA (PU3NUECKUX SIBICHUM, (GPU3NUECKUX 3aKOHOB HJIU 3aKO
HOMEPHOCTEM;

—pemars pacy€éTHbIe 3ajauyd B 2—3 JCWCTBUSI, WCIIONB3Ysl 3aKOHBI U (DOPMYIIBL,

CBJ3bIBAIOIIUC q)HSquCKHe BCIIMYMHBI: Ha OCHOBEC aHaIn3a YCJIOBHA 3aJadu



3aIMCHIBATH KPATKOE YCIIOBHE, BBISIBIISITH HEIOCTATOK JAHHBIX JUIsl pEIICHUS 3a1a4H,
BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE ISl €€ pEelIeHUs, MPOBOIUTH pac-
4yéThl U CPAaBHHUBAThH MOJYyYECHHOE 3HA4YCHHE (PU3UYECKON BEIIMYMHBI C U3BECTHBIMH
JTaHHBIMH;

—pacno3HaBaTh NPOOJEMBI, KOTOpPbIE MOKHO PEIIMTh IPU MOMOIIH (PU3HMYECKUX
METOJIOB;  HMCHOJB3ys  OIMCAaHWE  HWCCJENOBAaHUs, BBIJACIATH  MPOBEPSIEMOE
MPEI0JIOKEHNE, OIEHHUBATh NPABUIBHOCTH MOPSJIKA IMPOBEIACHHS HCCIIEIOBAaHUS,
JIeJIaTh BBIBOJIBI,

—IIPOBOAUTH OIBITHl 1O HAOIIOACHHUIO (U3MYECKUX SBICHUH WIM (U3NIECKUX
CBOMCTB Ten (KamWwUISIpHBIC SIBJICHUs, 3aBUCHUMOCTbH JABJICHHUS BO3]lyXa OT €ro
00BEMa, TeMIIepaTypbl; CKOPOCTH MPOIECCa OCTHIBAaHUS/HArPEBaHUS IIPU U3y YCHU U
OT IIBETa M3JIy4arolIeii/TIOTI0IAl0IIeH ITOBEPXHOCTH; CKOPOCTh UCITAPEHUS BOJBI OT
TeMIIEpaTypbl J>KUJIKOCTH W IUIOMIaAu €€ TIOBEPXHOCTH; DJICKTpHU3aIUs Tel H
B3aMMOJCHUCTBHUE IICKTPUUECKHUX 3aPs0B; B3aNMO,I€HCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MAaHUTHBIX IIOJIEH TMOCTOSHHBIX MarHWTOB; JACWCTBUS MAarHUTHOTO
MoJis Ha IPOBOJAHHUK C TOKOM, CBOWMCTBa DdJEKTPOMAarHuTa, CBOKCTBa
SJIGKTPOABHUTATENII  ITOCTOSIHHOTO  TOKa): GbOopMyJIHpOBaTH  IPOBEPsSEMBIC
MPEANOIOKEHNs, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOrO 000pydOBaHUS,
OITMCHIBATh XOJ OIBITa U (OPMYJIMPOBATH BHIBO/IHI;

—BBIIIOJIHATH MPSIMbIE U3MEPEHHUs TeMIepaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO31yXa,
CWJIBI TOKa, HANPSOKEHUsI C MCIOJb30BaHUEM aHAJOrOBBIX NPUOOPOB U JATUMKOB
(uzmueckux BENWYWH; CPAaBHUBATH PE3yJbTaThl U3MEPEHHUH C y4E€TOM 3aJaHHOU
a0COJIFOTHOM MOTPEIHOCTH;

—IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKOl Be- JIUYMHBI OT APYroH ¢
WCIIOJIB30BaHUEM IPSMBIX M3MEPEHUM (3aBUCHUMOCTH CONPOTHUBJICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAH TONMEPEYHOTO CEUCHHS M YNIEeIbHOTO CONMPOTHUBIICHUS BEIISCTBA
MMPOBOJHUKA; CHJIBI TOKA, UYIIETO Yepe3 MPOBOIHUK, OT HANIPSDHKEHUS Ha MTPOBOJIHUKE;
HCCIIEIOBAaHUE IIOCJIEIOBATENIbHOTO M MApajuIeIbHOTO COEJUHEHUM MPOBOJAHHUKOB):
IJIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUS, CIeIysi
MPEUIOKEHHOMY TUIaHy, (DMKCUPOBATH PE3yJIbTAThI IMOJTYYCHHOW 3aBUCUMOCTH B BHUJIE
TaOIuUIl ¥ TPaUKOB, IeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

—IIpPOBOIUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BENWYUH (yAesbHash TEIUIOEMKOCTH
BEILIECTBA, COINPOTHUBIIEHHE IPOBOJHUKA, padOTa M MOIIHOCTH DJIEKTPUYSCKOTO
TOKA): TUITAaHUPOBATh U3MEPEHUsI, COOMPATH YKCIIEPUMEHTAITBLHYIO YCTaHOBKY, CIIEITY I

Hpe)IJ'IO)KeHHOI\/'I HWHCTPYKIOHWH, U BBIYHUCIATE 3HAYCHUEC BCIIMYHNHBI,



—coOro/1aTh  TIpaBWJIa TEXHUKH O€30MacHOCTH Tipu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

—XapaKkTCpuU3oBaTb MPUHIUIIBI I[CI\/’ICTBI/ISI HN3YyYCHHBIX HpI/I60pOB N TEXHHUYCCKHUX
YCTPOHCTB C OMOpPOi Ha MX ONMHCAaHUs (B TOM YHWJIC: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBasi TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUMK DIICKTPUUCCKOUN
SHEPrUH, DJIEKTPOOCBETHTENIbHBIE NPHOOPHI, HarpeBaTelbHBIE JJIEKTPONPHUOOPHI
(mpumepsl), IEKTPUUYECKUE TIPEAOXPAHUTENN; FJIEKTPOMArHuT, JIEKTPOJABUraTEIb

ITIOCTOAHHOI'O TOKa), HUCIIOJIb3ys 3HAHUS O

CBOMCTBaxX (PU3UYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U H3MEPUTEIbHBIC HPUOOPHI 1O
CXeMaM U CXEMaTUYHBIM PUCYHKaM (PKHUJIKOCHBIN TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUTaTeIb BHYTPEHHETO CrOpaHUsl, DJIEKTPOCKOI, PEOCTAaT); COCTABIATH
CXEMbl IJIEKTPUUECKUX LIENEH C NOCIeA0BaTEIbHBIM U MapaJIeIbHBIM COSIMHEHUEM
AJIEMEHTOB, pa3jnyasi yCIOBHbIC 0003HAUYEHUS DJIEMEHTOB 3JICKTPUUECKUX IETICH;

—TMPUBOJAUTE  MPUMEPBI/HAXOAUTh  HWH(MOPMAIMIO O  MpHUMEpax  IMPaAKTHYSCKOTO
WCMOJIb30BaHUA (U3MYECKUX 3HAHMII B TOBCEIHEBHOW >KU3HM i1 oOecrieueHus
0e30MmacHOCTH TMpU OOpalleHHHu C NOpudopaMu U TEXHUYECKUMH YCTPOWCTBaMHU,
COXPAaHEHUs 3J0POBBsI U COOJIIOJICHUS HOPM HKOJIOTHYECKOr0 MOBEIACHHUSI B OKPY KArOIIeH
cpene;

—OCYHIECTBIIATh MOUCK MH(poOpManuu (GU3NIECKOTO CoJepkaHusl B ceTu HTepHeT, Ha
OCHOBE MMEIOIIMUXCS 3HAHUKW U IIYTEM CpaB- HEHUs JOIIOJHUTEIBHBIX HMCTOYHUKOB
BBIACTATH HH(POpPMAIMIO, KOTOpasi SBISETCS MPOTUBOPEUYHMBON WM MOXET OBITh
HEJIOCTOBEPHOIA;

—MHCIONIb30BaTh IIPU  BBIMOJHEHUH YYEOHBIX 3aJlaHUN  HAYYHO-HOITYJISPHYIO
nuTeparypy (pU3HNYEeCcKOro coAeprKaHus, CIPAaBOYHBIE MaTepHUallbl, PECYpChl CETHU
HuTepuer; BmazneTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, NPeoOpa3zoBaHUsI
nH(OpPMaITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHs, 00001as
UHGOPMAILIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3HUYECKOTO COJEpKaHUS, B TOM YHUCIE
NyOJWYHO TPEACTaBIATH PE3yJIbTaThl MPOCKTHOW  WIIH HCCJIEA0BATENbCKOMN
JIESITEIbHOCTH; MPU 3TOM T'PaMOTHO MCIOJb30BaTh M3YUYCHHbIN MOHSTUUHBIA amnmapar
Kypca pU3UKH, COTPOBOXAATh BHICTYIIJICHUE MPE3CHTAIINCH;

—IIpHU BBITIOJTHEHUH YYEOHBIX MPOCKTOB M HMCCICHOBAaHUM (DU3UYECKUX MPOIIECCOB
pacupeaensTh 00S3aHHOCTU B TPYIIle B COOTBETCTBUU C ITOCTABIICHHBIMU 3aJadyaMH,

CJICAUTHh 3a BBIIIOJIHCHHECM IIJIaHa HeﬁCTBHP’I U KOPPECKTHUPOBATH €ro, aA€KBAaTHO



OLICHUBATh COOCTBEHHBII BKJIag B ACATCIbHOCTD T'PYyHIIbI; BBICTpanBaThb
KOMMYHHUKAaTHBHOC B33.I/IMO,HCI‘/IICTBI/IC, IPOABJIAS T'OTOBHOCTb pas3puiaTb

KOH(JIUKTBHI.
9 kuace

[IpenmeTHbIe pe3ylbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
00yJaromMnXcsi yMEHUMN:

—MHCMOJIb30BaTh TIOHATHUS: CHUCTEMa OTCUY€Ta, MaTepuajbHasi TOYKa, TPACKTOpUs,
OTHOCHUTEJIBHOCTh ~MEXaHWYECKOrOo JBWKEHHs, Je- dopmanus (ymnpyras,
IIacTUYeCKas), TPEHUE, IMeHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTbh H
MepPeTrpy3Ku; NESHTP TSHKECTHU; aOCOIIOTHO TBEPIIOE TEIJIO, IIEHTP TSHKECTH TBEPAOTO
Tela, PaBHOBECHE; MEXaHWYECKHE KOJICOAaHUsT W BOJHBI, 3BYyK, HMH(QPa3ByK U
YIBTPA3BYK; JEKTPOMArHUTHBIC BOJIHBI, IIKajlla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTb, CIIEKTPhI UCIYCKaHHUS M IIOTJIOIIECHUS; aiabda-,
OeTa- ¥ raMMa-U3IIy4YCHUsI, U30TOIIbI, sIICPHAs YHEPTeTHKA;

—pas3nuuaTh SBJCHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSAMOJIUHEHHOE JBHKEHUE,
pPaBHOYCKOpPEHHOE MNpPSMOJIMHEHHOE JABWXKEHHE, CBOOOJHOE TMaJeHue  Tell,
paBHOMEpPHOE [IBUKEHHE II0 OKPY>XHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
JIBIYKEHHUE, KOJebaTeIbHOE NBMKECHUE (3aTyXalolIMe U BhIHYKJICHHBIC KOJICOaHUsI),
pe3oHaHc, BOJIHOBOE  JIBIDKCHHE, OTpaXXE€HHUE  3BYKa, MPSIMOJIMHEHHOE
pacopocTpaHeHHUe, OTpaKeHHE U TMPEJOMJIEHHE CBeTa, IIOJIHO€ BHYTpPEHHEE
OTpaKEHHE CBETa, pa3jiokeHHe OEJIOro CBEeTaB CHEKTP U CI0KEHHUE CIIEKTPATBLHBIX
IIBETOB, JIUCIIEPCHUSl CBETa, €CTECTBEHHAasl pPaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JIMHEHYATOr0 CIIEKTPa M3IIyYSHUsI) 10 OIMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OMNBITOB, IEMOHCTPUPYIOIUINX JaHHOE (PU3UUECKOE SBJICHUE;

—pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3UUECKHX SIBJICHUM B OKPYKAFOIIIEM MUPE
(B ToM umncie ¢pU3NUECKHUE SIBJICHUSI B MPU- pOJE: MPUIUBBI U OTIIMBBI, JBH)KCHHE
maHeT COJMHEYHOW CHUCTEMBI, PEAKTUBHOE [IBHKCHHE JKHUBBIX OPraHU3MOB,
BOCHPHSTHE 3BYKOB )KUBOTHBIMH, 3eMJICTPSICEHHUE, CEHCMUYECKHUE BOJTHBI, ITy- HAMH,
9X0, IBETa TEJI, ONTHYECKHE SBJICHUS B MOPHUPOJIC, OHOIOTHUYECKOE JICHCTBHE
BUJIMMOTO, YJIbTPa(HUOJIETOBOrO W PEHTITEHOBCKOTO W3IIyYEHUM; €CTECTBEHHBIN
paauoaKTUBHBIN (POH, KOCMHUYECKHE JTyUH, PATNOAKTUBHOE U3IyUYCHUE TIPUPOTHBIX
MUEEPAJIOB; JICHCTBUE PAJUOAKTUBHBIX M3JIYUYCHUN HAa OPraHU3M YeJIOBEKa), IIPH dTOM
MEPEeBOJUTh TPAKTHYCCKYIO 3aJlady B Y4YCOHYIO, BBIJICIATh CYIIIECTBECHHBIC
CBOMCTBa/MpU3HAKU (DUBUYECKUX SIBIICHUI;

—OIHUCBIBATb HN3YUYCHHBLIC CBOIICTBA TE€JI U (I)I/I3I/ILICCKI/IC SABJICHUAA, HUCIIOJIb3YA



(usnueckue BeIMUNUHBI (CpeAHsISE U MTHOBEHHAs CKPOCTh TeJla IIPU HEPABHOMEPHOM
JIBU)KEHUH, YCKOPEHHUE, IEPEMELLIEHUE, IIYTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUS, CUIIa
YIOPYrocTH, cujla TSIKECTH, YCKOPEHHE CBOOOJHOIO MaJIeHUs], BEC TE€Jla, UM- IIyJbC
Tesa, UMITYJIbC CHUJIbI, MEXaHW4YeCcKasi pad0Ta ¥ MOIIHOCTb, TOTEHLIMAJIbHASL SHEPIUsI
Tena, MOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIH, MOTEHLMaIbHas YHEPTUs CHKaTOU
NPYKUHbI, KUHETHUYECKasl SHEPrus, MOJHasg MEXaHWYECKasi SHEprus, Nepuoj u
yacToTakojaeO0aHui, 1JIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
IOKa3aTejlb MPEJIOMJICHUs Cpeabl); IpU ONHWCAHUM IPABWIBHO TPaKTOBATh
(hU3MYECKUIl CMBICIT UCTIOJIb3YEMBIX BEJIM- YMH, 0003HAUYEHUS U € UHUIIBI PU3UYECKUX
BEJIMYMH, HAXOJIUTHh (POPMYJIBI, CBA3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIIMYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOHUTH IpadHKH U3YUYCHHBIX 3aBUCHMOCTEH (PU3HUYSCKUX
BEJINYMH;

—XapaKTepU30BaTh CBOWCTBA TeJy, (PU3NYECKHUE SIBJICHUS M IPOLECChI, HCHOIb3Ys
3aKOH COXPAaHEHUSI DHEpPruM, 3aKOH BCEMHUPHOIO  TSITOTEHMs, IIPUHLHUI
CYIEPIIO3UIIMH CUJI, IPUHIIUIT OTHOCUTENbHOCTH ["anuiies, 3akoHsl Hpl0TOHA, 3aKOH
COXpAaHEHUsI MMIYyJbCa, 3aKOHbl OTPAXXEHHUs U MNPEJIOMJICHHUS CBETa, 3aKOHBI
COXpaHEHMsl 3apsJ0BOI0 U MACCOBOTO YHCEJI HPHU SJIEPHBIX PEeaKUUAX; MPU I3TOM
JlaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMChIBATh €ro0 MaTeMaTHYeCKOe
BBIpa)KEHUE;

—OOBSACHATh (PU3NYECKHUE MPOIECCHl U CBOHCTBA TeJI, B TOM YMCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBISBIATH  IPUYMHHO-
CJIEZICTBEHHBIE CBS3HU, CTPOUTh OOBSICHEHUE U3 2—3 JIOrMYEeCKHUX IIaroB ¢ ONopou
Ha 2—3 W3y4YE€HHBIX CBOMCTBa (PU3MUECKUX SIBJICHUM, (PU3NYECKUX 3aKOHOB WU
3aKO-HOMEPHOCTEM;

—pemars pacu€THbIe 3amadyd (ONMHUparoImMecss Ha CHUCTeMy W3 2—3 ypaBHEHHH),
HCIIOJIb3Ysl 3aKOHBI U (POPMYIJIBI, CBsI3bIBAOIINE (DU3UUECKUE BEIIMUYUHBI: HA OCHOBE
aHaJIn3a yCJIOBUS 3aJla4yM 3a- IMChIBAaTh KPAaTKOE YCIIOBUE, BBISIBIISITH HEOCTAIOIINE ITU
H30bI- TOUHBIE JaHHbIE, BEBIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIsI pELLICHUS,
NIPOBOJIUTh pacdy€Thl W OIEHHUBATh PEAJUCTUYHOCTH IIOJyYEHHOI'O 3HA4YCHUS
(uznueckoil BeIUUHNHBI;

—pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXXHO PEIINTh NPU IMOMOIIM (PU3UUECKUX
METOJO0B; HCIIOJIb3ysl  ONHCAaHHWE  MCCIENOBAHMS, BBIJICNIATH  IPOBEpseMOe
MPENNOJIOKEHUE, OLEHUBATh MNPAaBUJIBHOCTh TMOpSJKAa MPOBEASHUS HCCIETOBAHUS,
JienaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH 1 OIBITOB;

—IPOBOJIUTH OINBITHl IO HAOIIOAEHUIO (UIUYECKUX SBJICHUNW HWIH (DU3NYECKUX



CBOMCTB Tes (M3y4eHHE BTOPOTO 3aKkOoHa HpIoTOHA, 3aKOHA COXpaHEHHS DYHEPTHU;

3aBUCHUMOCTB IIepUoa KoJicOaHuit

MPY>KMHHOTO MasiTHUKa OT MAacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY bl MAJIBIX KOJICOAHU; IPSIMOJIMHEHHOE PacIpOCTPAHCHHUE CBETA, PAa3JIOKCHHE
0eJIoro CBETaB CIICKTP; U3YUYCHHUE CBOWCTB M300paKEHHUS B TUIOCKOM 3€pKaJie U CBOHCTB
U300paKeHUsI MpeIMETa B COOMPAFOIIe JTUH3e; HAOIIOCHUE CTUIONIHBIX U JTHHEHYaThIX
CIIEKTPOB M3JIyYCHHs): CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO Habopa
000pyIOBaHUS; ONTUCHIBATh XOJ OIBITA U €r0 Pe3yJIbTaThl, (HOPMYJIMPOBATH BEIBOIBI,

—TIIPOBOJIUTH IPU HEOOXOIUMOCTH CEPHIO TPSMBIX H3MEPEHHM, ONpPEACIsisi CpeaHee
3HAUYCHHUE W3MEpseMON BEIHMYHHBI ((DOKYCHOE pacCTOSIHHE COOMpAaroieil JIMH3HBI);
000CHOBBIBAThH BBIOOP CITOCO0A H3MEPEHUS/M3MEPUTEIIFHOTO MPHOOPA;

—TIPOBOJIUTh HUCCIICIOBAHUE 3aBHCUMOCTEH (DH3NYECKUX BEIUYHH C HCIOJIb30BaHUEM
MPSAMBIX U3MEPEHHH (3aBUCUMOCTh ITYyTH OT BPEMEHH P PABHOYCKOPEHHOM JIBHKCHHUH
0e3 HauaJIbHOM CKOPOCTH; TIepHro/ia KoJIeOaHU MaTeEMaTHUE€CKOTrO MasiTHUKA OT JIJIH- HbI
HUTH, 3aBUCHUMOCTH YIJIa OTPaKCHHUsSI CBETa OT yIJIa TMAaJCHUSIH yTja MPEJIOMIICHHS OT
yrila MajieHus1): IUIAaHUPOBaTh HCCIEIOBaHUE, CAMOCTOSATEIIBHO COOMpATh YCTaHOBKY,
(bUKCHPOBATh PE3yJIbTAThl MOJIYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIUYHUH B BHU- JIC
Ta0uIl ¥ TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHHS;

—TIIPOBOJINTh KOCBEHHBIC H3MEpPCHHUS (PU3MUYECKUX BEIIMYUH (CPEIHSISI CKOPOCTh M
YCKOpEHHE Telia TIPH PaBHOYCKOPEHHOM JIBHU- JKCHUH, YCKOPEHHE CBOOOJIHOTO
MajeHusl, )KECTKOCTD NMPY>KUHBI, KOA(PDHUITHESHT TPEHUS CKOJIBKCHUS, MEXaHUUeCKast
pabota W MOIIHOCTh, 4YacToTa H TMEPUOJ KOJCOaHUN MaTEeMaTUYECKOrO H
MPY>KUHHOTO MAasSITHUKOB, ONITHYECKAsl CHJIa COOMPAFOIICH JTUH3BI, paAOAKTUBHBIN
(¢boH): TWIAaHMpPOBATH W3MEPCHUsS; COOMpPATh IKCIIEPUMEHTAJIbHYIO YCTAHOBKY U
BBITIOJIHATE U3MEPEHUSI, CIICAYS MPEIIOKESHHON HHCTPYKIIUH; BEIYHCIISATh 3HAUCHUE
BEJWYH HbI W aHAJIW3UPOBATH MOJYyYCHHBIC pPE3yiabTaThl C YYETOM 3aJaHHOMU
MOTPENTHOCTH U3MEPCHHIA;

—Cco0mo1aTh TpaBWJIa TEXHUKH O€30MacHOCTH mpu paboTe ¢  J1abopaTOpHBIM
000pyI0BaHUEM;

—pa3u4yaTh OCHOBHBIC PU3HAKH U3YUYCHHBIX (U3UISCKUX MOJIC- JICH: MaTepruabHas
TOYKa, a0COJIFOTHO TBEPJOE TEJIO, TOUYCUHBIN UICTOYHHUK CBETa, JIyd, TOHKAs JIMH3A,
IUTaHeTapHAas MOJIe)Ib aTOMa, HyKJIOHHAsI MOJEJIb aTOMHOTO SI7Ipa;

—XapaKTepu30BaTh MPUHIUINBI JACUCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPO#l Ha HMX onucaHus (B TOM YHCIE: CHOUJAOMETP, JTaTUYUKH

IIOJIOKCHHUA, PpPaCCTOAHUS MW YCKOPCHHA, pakeTa, 5SXOJIOT, OYKH, IICPUCKOII,



(oToanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKON, JO3UMETP, Kamepa
BuibcoHa), ucioib3yst 3HaHUSI O CBOMCTBaX (DM3UYCCKUX SIBICHUU U HEOOXOIUMBICS
(uzmueckue 3aKOHOMEPHOCTH;

—MUCIIOJIb30BaTh CXEMbl M CXEMAaTH4YHbIE PHUCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIbHBIX IIPUOOPOB M TEXHOJOTMYECKHUX IIPOLECCOB IPHU
pelIeHNH Y4YeOHO-TIPaKTUYECKUX 3aJlady; ONTHYECKHE CXEMBbl Ul IOCTPOCHUS
U300pakeHUN B INIOCKOM 3€pKaJie U coOuparolieil JIMH3E;

—IpPUBOAUTh  INPUMEPBI/HAXOAUTh HH(POpPMALMIO O IpUMepax IPaKTHYECKOIO
WCIIOJIB30BaHUs (PU3NYECKUX 3HAHUM B IMOBCEJHEBHOM >KM3HM I OOeCleuyeHUs
0e30MacHOCTH NpH OOpallleHHH ¢ NpuOOpaMHd MU TEXHUYECKHMMHU YCTPOMCTBAMHU,
COXpaHEHUsI 3JI0pOBbsSI U COOJIIOJICHUS HOPM DSKOJIOTMYECKOTO IOBEJACHUS B
OKpY Karolen cpene;

—OCYHIIECTBIISITh MOUCK WH(MOpMAMu (HU3NISCKOTO COJICp>KaHUSAB ceTH VIHTepHeT,
CaMOCTOSITEILHO (OPMYJIUPYsl MOUCKOBBIA 3alpoc, HaXOAUTh IIyTH OIpeleeHus
JIOCTOBEPHOCTH TIOJIY4CHHOW WH(pOpMAIMM HAa OCHOBE HMCIOIIUXCS 3HAHUN U
JIONOJIHUTEJIbHBIX UCTOYHUKOB;

—MUCIOJIb30BaTh IIPU  BBINOJHEHHWM YYEOHBIX 3aJlaHUMH Hay4YHO-HOITYJISPHYIO
IATEpaTypy (PU3MUECKOTO COAEpKaHHs, CIPABOYHBIC MAaTEPHAIIBI, PECYPChI CETH
Hutepuer; Bnagers npuémMaMyd KOHCIIEKTUPOBAHHUS TEKCTa, HpeoOpa3oBaHUs
UH(OpPMAIUH U3 OJHOM 3HAKOBOI CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLNU
13 HECKOJIBKUX HMCTOYHHMKOB (DPU3UYECKOrO COAEp)KaHUs, MyOJWYHO MPEICTaBIIATh
pe3ysIbTaThbl MPOEKTHOM WJIM MCCIEN0BATEIBCKON NESITEIbHOCTH; IPU 3TOM I'PaMOTHO
HC- TOJIb30BaTh M3YYEHHBIN MOHSATUWHBIN anmapaT M3y4aeMoro pas-Jeja (pU3MKu U
CONPOBOXKJATh BBICTYIUIEHHE IIpe3eHTalueld ¢ y4€TOM OCOOEHHOCTEH ayauTOpUH

CBCPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHHME

7 xmace (68 4)

TemaTnueckuid
010K, TEMA

OcHoBHOe coaepikanue

OCHOBHBIE BHIBI
JAeSITeTbHOCTH YYAIHXCS
(Ha ypoBHe y4eOHbIX
aeiicTBuii)!

Pazgen 1. ®usuka u eé poanb B
mupa (6 4)

MO3HAHUU OKPYIKaKIIero

Pduszuka —
HayKa 0 mpupoje
(29)

dusuka — HayKa o Ipupoze.
SIBnenus npuponsl. duzude-
CKHE SIBJICHMS: MEXaHUYE-
CKHeE, TCIJIOBBIC, JIEKTpUYC-
CKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC

BrisaBnenue paznuunii Mexny pU3NYEeCKUMU U
XUMHUYecKuMuIpeBpameHusiMu (MC — xumus).
PacnioznaBaHue u kaaccuguKamus

(u3nueckux SBICHHI: MEXaHUIECKHX,
TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX U
CBETOBBIX.

Hab6monenue u onvcanue GU3HICSCKUX SIBICHUMN

PDu3nyecKkue
BeJUYHHBI (2 1)

®dur3uyeckue BEITUIHHEIL.
H3mepenne puzmnueckux
Benn4ruH. PU3nYecKue
npu6opsl. [lorpenHocts
u3MepeHuil. MexxayHaponHas
cHCTeMa eIMHHUI]

OmnpeneneHne MEHBI JEICHUS MIKAJIBI
H3MEPUTENBHOTO Mpubopa. 3MepeHne THHEHHBIX
pa3MepoB Tel U MPOMEXYTKOB BPEMEHH C yUETOM
TOrPEITHOCTEH.

Msmepenne 00bEMa JKUIKOCTH M TBEPIOTO Tela.
W3mepenue Temneparypbl IpU IOMOIIU
JKUAKOCTHOTO TEPMO-METpa U JaTUUKa
TeMIepaTyphbl.

Brinonnenue TBopueckux 3aJaHUNA MO MOUCKY
croco00B H3Mepe-HUsI HEKOTOPBIX (GU3NIECKUX
XapaKTepPUCTUK, HAIIPUMEDP pa3MepOB MajlbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX

00BEKTOB, OOJBIINX PACCTOSHH, MaJIBIX
MPOMEKYTKOBBpeMeHHU. OOCyKIeHUE
npeIaraéMbeIx ciocoboB

EcTecTBeHHO-
HAy4HbI MeTOx
no3HaHus (2 4)

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3y4Ya- IOT
npuponay. EctectBen-
HO-HayYHBIH METOJ MO3Ha- HUS:
HAOII0ICHUE, TOCTAHOB-Ka
Hay4YHOTO BOIIPOCA,
BBIJIBIDKEHHE THIIOTE3,
SKCIIEPUMEHT IO MPOBEPKE
TUIOTE3, 00BsICHEHHE HAOIIIO-
naeMoro sieineHus. Onucanue
(puzmyeckux SIBIICHUHN C TOMO-
IBIO MOaeIeh

BriaBrkeHue runores, 00bsICHIIONNX
TIPOCTHIE SIBJICHUSI, HAIIPUMED:

— NoYeMy OCTaHaBJIMBAeTCs ABIXKYyLIEeCs IO
TOPU30HTAIbHOMIIOBEPXHOCTH TEJIO;

— T0YeMy B XKapKylo ITOTOly B CBETJION OJIekK1e
OpoXJjaJHel, ueM B TEMHOM.

IIpennoxenne crmoco60B MPOBEPKH THUIOTE3.
IIpoBenenue nccieqoBaHus MO NPOBEPKE
KaKoW-JIN0O THITOTe- 3bI, HAIIPUMEP: JaTbHOCTh
oJéTa MIapyKa, IMyIMEeHHOT 0 TOPH-30HTAIBHO,
TeM Oo0JIbllIe, YEM OOJIBIIIE BHICOTA ITyCKa.
Iloctpoenue mpocrednux Mozaenei
(¢u3nYecKux SBICHHH (B BUJE PUCYHKOB HIIH
CXeM), HallpuMep MaJieHHe MpeaMeTa;
MIPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETA

Paznen 2. IllepBoHayaIbHBIE CB
pemecta (5 )

€ICeHUA 0 CTPOCHUHU

Ctpoenue
BengectBa (1 u)

ATOMBI U MOJIEKYJIBI, UX Pa3-
Mepbl. ONBITHI, JOKAa3bIBAO- IIHe
JIUCKPETHOE CTPOEHHUE BEIIeCTBA

Ha6mroieHre ¥ UHTEPIpPETAIHsI OIBITOB,
CBUICTEIbCTBYIOMINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C Pac- TBOPECHUEM
pa3IUYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB M MOJIEKYJT C
HCronap30BanreM (HoTo- rpaduii, MOTydEeHHBIX Ha
aTOMHOM CHJIOBOM MHKpockore (ACM).
OrmpeenieHne pa3MEepPOB MAITBIX TEJ

JABuxenue

M B3aHMOJei-
CTBHE YACTHII
BemrecTa (2 1)

JIBI)KEHNE YaCTHI] BEIIECTBA.
CBS3b CKOPOCTH JBIKCHUS
YaCTHUIl C TEMIIEPATYPOH.
BpoyHOBCKOE BHIKEHHE.
Huddysus. Banmoneiicteue
YaCTHUI BEUIECTBA: IPUTSDKE- HUE
U OTTAJIKUBAHHC

Habntonenue u o0bsicHeHHE OPOYHOBCKOTO
IBIDKEHUS U siBIe-HUS qudPy3um.

[IpoBeneHne 1 0OBSICHEHUE OMBITOB MO HAOIIOICHUIO
TEIUTOBOTO PACITHPEHUS Ta30B.

[TpoBeneHue u 0OBICHEHUE OTBITOB IO
00HAPYKEHHUIO CHIIMOJICKYIISIPHOTO

MPUTSDKCHUS U OTTAJIKUBAHUS




TemaTuueckuit
0JI0K, TeMa

OcHOBHOeE coaeprkaHue

OcHOBHBIE BUIBI
NeATeIbHOCTH
yuyauuxcsi(Ha ypoBHe
Y4eOHBbIX IeiCTBHII)

ArperaTHbie
COCTOSIHUSA
BemecTna (2 1)

ArperaTHbIE COCTOSIHUS
BEILIECTBA: CTPOCHHE T'a30B,
JKUJIKOCTEN M TBEPABIX
(KpUCTaNIMYECKUX) TeI.
B3aumMocBs3b Mex1y CBOM-
CTBaMU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
enneM. OcoOGeHHOCTH arperar-
HBIX COCTOSIHUM BOJIbI

Onucanue (C UCHOJIB30BAHUEM IPOCTHIX MoOAeei)
OCHOBHBIXPA3JIM4YUN B CTPOCHHUU Ta30B, KUIKOCTEU U
TBEPABIX TEI.

OOBsICHEHHE MaJIOil CKUMAEMOCTH YKHUJKOCTEH U
TBEPIBIX TeJ,00JBIION COKUMAEMOCTH Ta30B.
OO0BsicHEeHHEe COXpaHEHHsT GOPMBI TBEPIABIX TEI U
TeKy4eCTU>KUIKOCTH.

IIpoBenenue onbITOB, JOKa3bIBAIOUINX, YTO B TBEPIOM
COCTOSI- HUM BOJBI YaCTUIbl HAXOAATCS B CPEIHEM
Janblie Apyr OT Ipyra(IUIOTHOCTH MEHBIIIE), YeM B
SKHJIKOM.

YcTaHOBJICHHE B3aHMOCBSI3U MEXy OCOOCHHOCTSIMH
arperaT- HbIX COCTOSIHMH BOJABI M CYIIECTBOBaHHEM
BOAHBIX opraHn3MoB(MC — Guororus, reorpagusi)

Pa3gen 3. [IBu:kenue u B3aumopneiicrsue tea (21 )

Mexannueckoe
asuxkenne (3 u)

MexaHn4ecKoe IBI)KCHUE.
PaBHOMEpHOE U HEpPaBHOMEP-HOE
nBmkeHne. CKOpPOCTb.

CpenHsisi CKOpOCTh NP He-
paBHOMEpPHOM JBM)KEeHUU. Pacuér
ITyTH ¥ BPEMEHH JIBHKCHHUS

HccnenoBanne paBHOMEPHOT'O JBIDKCHUS U
onpezieNIeHHe eroNpPU3HAKOB.

HabmioieHre HepaBHOMEPHOTO ABIDKEHUS U
OIpezieNICHUE eroO0TINYHH OT PAaBHOMEPHOTO
JBVDKCHUSL.

Pemenne 3amad Ha onpeneneHne MyTH, CKOPOCTH U
BPEMEHHPABHOMEPHOTO IBHKCHHS.

Amnanu3 rpauKOB 3aBUCHMOCTH ITyTH i CKOPOCTH OT
BpEMEHHU

HNuepuus,
Macca, JI0T-
HOCTB (4 )

SIBnenue nHepUu. 3aKOH
uHepuuu. Bzaumonercteue
TeJI KaK MpUYMHA U3MEHECHUS
CKOPOCTH JABUKECHUS TEJI.

OOBsICHEHHE ¥ IPOTHO3UPOBAHUE SIBICHUH,
00YCIIOBJICHHBIX MHEpLHEH, HalIpUMep: 4TO
MPOUCXOAUT NPU TOPMOKESHUHU UIIMPE3KOM MAaHEBpE
ABTOMOOWJISI, II0YEMYy HEBO3MO>KHO MTHOBEHHO
NPEKPATUThH JIBUKEHUE Ha BEJIOCUIIEIC WU CAMOKATe U
T. 1.

Macca kak Mepa UHEPTHOCTH
tesa. [InoTHOCTH BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYe- CTBOM
MOJIEKYJI B €qHHHUIE 00bEMa
BEIIIECTBA

[IpoBeneHne U aHaNHU3 ONBITOB, JEMOHCTPUPYIOMINX
HM3MEHEHHECKOPOCTH IBIDKEHUS TeJa B pe3yJIbTaTe
JIeHCTBHSI HA HETO IPYTHX TEIlL.

Pemenne 3ama4 Ha ompe/elieHHe MacChl Tela, ero
00BEMa NIUIOTHOCTH.

[IpoBenenmne u aHAIN3 ONBITOB, IEMOHCTPHPYIOIINX
3aBHCH- MOCTh U3MEHEHHS CKOPOCTH TeJa OT €0 MacChl
Npu B3auMoJeii- ctBuu Tei. I3mepeHnue maccel Tena
pas3muaHBEIMU ciocobamu. OnpeneneHue MIOTHOCTH
Tela B pe3yibTaTe M3MEPEHHUs ero Mac-Chl U 00bEMa

Cuaa. Buasl cun
(14 v)

Cuna Kak XapakTepHuCTHKaA
B3amMojeiicTeus Ten. Cuna
YHOpyrocTu u 3akoH ['yka.
H3mepenue cusbl ¢ TOMOIIBIO
AuHaMomeTpa. SIBienue
TSTOTEHHS U CUJIA TSHKECTH.
Cuta TSKECTH Ha IPYTHUX
mianerax. Bec tena. Heeco-
MocTb. ClI0XKeHHue Cul,
HaIPaBJICHHBIX MO OJTHOM
npsamoii. PaBHonelcTByromas
cwi. Cuna tpeHus. Tpenue
CKOJILYKEHHUST U TPSHHUE TTOKOSI.
Tpenue B npupojie U TEXHUKE

W3ydeHne B3aMMOJEHCTBHS KaK MPUYMHBI W3MEHEHHs
CKOPOCTHTENA WM eTo Aedopmanum.

OrnrcaHne pealbHBIX CHUTYaluii B3aUMOJEHCTBHS TEM C
MTOMOIIBIOMOJIENEeH, B KOTOPBIX BBOJIUTCS MOHITHE U
n3o0pakeHue Cuibl. VM3ydeHue cuiabl ypyrocTy.
HccrenoBanne 3aBUCUMOCTH CHIIBI yIIPYTOCTH OT
YAJIMHEHHUS PE3HHOBOTO IIHYpPa WIW MPYIKHUHBI

(c moctpoenneM rpaduka).

AHann3 MPaKTUIECKUX CUTyalllnH, B KOTOPBIX
MPOSIBIISIETCST IEWCTBUE CHIIBI YIIPYTOCTH (YIIPYyTrOCTh
Ms4a, KpPOCCOBOK, BETOKJAEpeBa U Ip.).

Ananuz CMTyaLlHFI, CBA3AHHBIX C ABJICHUCM TATIOTCHUA.
OOBsicHEHHE OPOUTAIBHOTO ABMKEHHUS TUTAHET C
HCIIOJIBb30BAaHHU- €M SABJICHUS TATOTCHHUA U 3aKOHA
uHepuuu (MC — actponomusi).Mi3mepeHue Beca Tena ¢
oMol auHamoMerpa. OO0CHOBaHUE ATOTO CIIOCO0a
U3MEPEHMUS.

AHanu3 u MOACIIUPOBAHUE SABJICHHUA HCBECOMOCTH.
BKCHepI/lMCHTaﬂbHOG IMOJIY4Y€HHE MpaBuJia CJIOXKEHUA
CHJI, HaNpaBJICHHBIX BJOJIb OAHOM mipsiMoi. OnpeneneHue
BEJIMYMHBIPABHOICHCTBYIOIIECH CHIIL.

W3ydeHne cHUItbl TPEHHS CKOJIBXEHUSI ¥ CHUTBI TPEHUS
MTOKOSI.




TemaTuueckuit
0JI0K, TeMa

OcHOBHOeE coaeprkaHue

OcHOBHBIE BUIBI
NeATeIbHOCTH
yuyauuxcsi(Ha ypoBHe
Y4eOHBbIX IeiCTBHII)

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS OT

Beca TeJau CBOMCTB TPYIIUXCS

MOBEPXHOCTEI.

AHanu3 NpakTUYECKUX CUTYyaIuii, B KOTOPBIX
TIPOSIBIISICTCS ICHCTBUE CUITBI TPEHHSI, HCIIOTIB3YIOTCS
cIocoObl e€ yMeHblIle- HUsI WIH yBelndeHus (KaTaHue
Ha JIbDKaxX, KOHbKaX, TOPMOXKe-HHUE aBTOMOOMIIS,
HCTOJIb30BaHHUE MOAMINITHUKOB, IUTABAHUE BOIHBIX
JKUBOTHBIX U p.) (MC — Guomorus).

Pemrenre 3amad ¢ ucnosb3oBanreM (GOpMyI IUis
pacuéra CHIBITSIKECTH, CHIIBI YyIIPYTOCTH, CHJIBI
TpeHHUsI

Pa3nen 4. [laBiaeHue TBEPABIX Tell, :KUAKOCTei H ra3os (21 4)

JaBaenmne. Ile-
peaaya gaBJie-
HUS TBEPABIMU
TeJIaMH, JKHIKO-
CTSIMHM M ra3aMu

@

Jasnenne. CriocoObl yMEHb-
IIEHUS U yBEITUYCHUS
naBiieHus. /laBineHue rasa.
3aBUCHMOCTB JJaBICHHS ra3aoT
o0bpéMa U TeMIiepaTyphl.
[lepenaua gaBieHUs] TBEPABI-MU
TeJlaMu, KUIKOCTSIMU 1
razamu. 3akoH Ilackasns.
ITHeBMaTHYECKHE MAIIMHBI

Ananu3s 1 0ObSICHEHHE OIBITOB M IMMPAKTHIECKUX
CHUTYalLlMH,B KOTOPBIX MPOSIBIISIETCS CHIIA

JIaBJICHUS.

O6ocHOBaHHE cITOCOOOB YMEHBIICHUS M YBETUYCHUS
JaBiieHus. M3yueHue 3aBUCHMOCTH JAaBIICHUS ra3a oT
00béMa U TeMIiepaTyphl. M3yueHne ocobeHHOCTEH
nepesady JaBJICHUS! TBEPIBIMU TEJIAMU,KUAKOCTSIMHU U
razamu. OOOCHOBaHHME PE3yNIbTATOB OIIBITOB
OCOOCHHOCTSIMH CTPOEHUSI BEIIECTBA B TBEPAOM, JKUIKOM
M Ta3000pa3HOM COCTOSIHUSIX.

DKCIIepUMEHTAIBEHOE JI0KA3aTeIbCTBO 3aKOHA
ITackans. Perenue 3a1a4 Ha pacuéT JaBiICHUS
TBEPIOIO TeJia

JdaBienue
suakoctu (5 1)

3aBUCHMOCTH JaBICHUS
JKHUIKOCTH OT TJIyOUHBI
norpy»xenus. I'uapocra-
THUYECKHUI1 IapaJiokc.

HccnenoBanue 3aBUCHMOCTH JaBJICHUS XUAKOCTH OT
rITyGHHBITOTPYKEHHSI M TFIOTHOCTH YKHIKOCTH.
HaGmionenne u 00BbsICHEHHE THAPOCTAaTHIECKOTO
napajoKcaHa OCHOBe 3aKkoHa [lackans.

Coobmiaronmecs: CoCyIbl.
I'mppaBmmyeckre MeXaHU3MEBL

N3yuyeHue coOOIIArOIIMXCS COCYIOB.

Pemenue 3aga4 Ha pacuéT aBIICHUS KUIKOCTH.
OOBsicHEeHHEe TPHUHINIA NeHCTBUS

THIIPABIMYECKOTO Ipecca.

AHanu3 1 00bsICHEHUE TPAKTUICCKUX CUTYaLNH,
JIEMOHCTPUPY-OIINX NPOSIBICHUE TABJICHHS KHUIKOCTH 1
3akoHa ITackans, HampuMep MPOLECCOB B OPraHU3Me
pH TIIy0O0KOBOTHOM HEIpsi- HuH (MC — Ouosorus)

ATtmocdepHoe
nasJenue (6 1)

AtMocdepa 3eMIi 1 aTMOC-
deprHoe nasnenue. [TpuunHbL
CyILIECTBOBAHMSI BO3AYILIHOM
o6osoukn 3emun. OnbIT
Toppuuennu. 3mepenne
aTMocdepHOro AaBiIeHHUs.
3aBHUCHMOCTH aTMOC(epHOro
JTABJICHUS OT BBICOTHI

HaJ ypoBHeM Mopsi. [IpuGopst
IUTISL I3MEPEHUsT aTMOC(EPHO- TO
JIaBIICHUS

DKCcrepuMeHTAIbHOE 00HApYKeHne aTMOCc(hepHOTo
JIaBJICHUs. AHAIU3 B OOBSICHEHUE ONBITOB U
MPAKTUYECKUX CUTYaIMi, CBSI3aHHBIX C IEHICTBHEM
aTMOC(hEpHOro JaBJICHUS.

OOBbsicHeHHE CyliecTBOBaHMs aTMocdepsl Ha 3eMiie U
HEKOTO- PHIX IUTAHETaX UJIU €€ OTCYTCTBUS Ha IPYTHX
mranerax u Jlyne(MC — reorpadusi, acTpoHOMHUST).
OObsicCHEeHNEe N3MEHEHUs! MIIOTHOCTH aTMOC(ephl ¢
BBICOTOWH 3aBUCUMOCTH aTMOC(EPHOT0 TaBIeHUs
OT BBICOTBHI.

Pemenue 3amau Ha pacuér arMochepHOro

nasienus. Mzyuenue yctponcrBa
OGapomeTpa-aHepouaa

JeiicTrBue
JKHAKOCTH H ra3a
HA NOrpyxKEéHHOEB
Hux Teao (7 1)

JlelicTBrE XUIKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX TEIIO.
Brrtankuparomiast (apxumeno-
Ba) cuia. 3aKOH ApXuMena.
[InaBanue Ten. Boznyxomnma-
BaHHE

DKCIepUMeHTaNbHOe OOHApYKEHHE NEHCTBHS
JKUAKOCTH U Ta3aHa MOTPYyXEHHOE B HUX TEJO.
OrnpeneneHre BEITAIKUBAIOMIEH CHITHI,
JeHUCTBYIONIEN Ha TE€JIO,IOTPYyKEHHOE B )KUJIKOCTb.
IIpoBenenmne u 06Cy>XI€HHUE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh BBITAIKUBAIOIICH
CHJIBI, AeHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT
00BEMa OTPYKEHHOU B KUIKOCTh YaCTH TEJIaW OT
IUTOTHOCTH KUJKOCTH.

HccrenoBanne 3aBHCHMOCTH Beca Tejla B BOJE

OT 00BEMATIOTPY>KEHHON B KUIKOCTH YACTH

Tea.

Pemenue 3a1ad Ha MpUMeHEHHE 3aKOHA ApXuMena
W yCJIOBUSITUIABAHMUSI TEJL.
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TemaTuueckuit
0JI0K, TeMa

OcHOBHOeE coaeprkaHue

OCHOBHBIE BUJBI 1eSITeIbHOCTH
y4amuxcsi(Ha ypoBHe
Y4eOHBbIX e CTBHII)

KonctpyupoBanue apeomeTrpa WM KOHCTPYHPOBaHHE
JIOAKUH OTpeielicHue e€ Tpy30noIbEMHOCTH

Paznen 5. PaGora u momHocTh. JHeprus (12 1)

Pa6Gora u mou-
HocTh (3 )

MexaHunyeckas padoTa.
MomnocTh

DKCHEpUMEHTAIbHOE ONpeeiIeHIe MEXaHUYeCKO paboThI
CHJIBITSDKECTH 1P HaJICHUM TeJla U CHJIBI TPEHUS IIPU
PaBHOMEPHOMIIEPEMEIICHUH TeJla [0 TOPU30HTAIBHOM
TTIOBEPXHOCTH.

Pacuér momHOCTH, pa3BuBaeMoOH IpH ogbEME 10
snectHuUIle. Perrenne 3amad Ha pacdéT MeXaHHIECKOH
paboTHl ¥ MOUTHOCTH

IIpocteie
Mexanusmsl (5 9)

IIpocTeie MexaHU3MBI: pblyar,
OJIOK, HAKJIOHHAS IJIOCKOCTD.
IIpaBuiio paBHOBECHS pblUara.
IIpumenenue npasuiia
paBHOBecHs pbIyara K GJIOKy.
«30710TO€ MPABUIOY» MEXAHUKH.
KITJ mpocThIX MEXaHU3MOB.
IIpocThie MeXaHU3MEI B OBITY U
TeXHH- Ke. Peraaru B Tene
JeJoBeKa

OmnpeneneHue BBIUTPHINIA B CHIIE MPOCTBIX
MEXaHW3MOB HaIlpUMepe pbldyara, HOJABUKHOTO U
HETIOABUKHOTO OJI0KOB, HAKJIOHHOH MJIOCKOCTH.
Hccnenoanue ycaoBus paBHOBECHS pbIyara.
OOHapy>XeHHE CBOMCTB IIPOCTHIX MEXaHN3MOB B
Pa3IMYHBIX MHCTPYMEHTAX U IPHUCIIOCOOICHUSX,
HCTOJIB3YEMBIX B OBITY

U TEXHHKE, a TAK)Ke B )XKUBBIX opranuzmax (MC —
Ouosorus). DKCIepUMEHTAIbHOE J0Ka3aTeIbCTBO
paBeHCTBa paboOT NPH MPUMEHESHHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenerne KI1J] HaKIIOHHOH TIJIOCKOCTH.
Pemenne 3amad Ha IpUMEHEHHE MIPABHUIIA PAaBHOBECHS
pbruara nna pacu€t KI1J{

Mexann4yeckasi
sneprus (4 1)

Kunernueckas u noteHIu-
anbHas 3Heprus. [Ipespare-
HHUE OJHOrO BHAA MEXaHHUe-

OKCIEPUMEHTAIBHOE OIpe/eIeHue U3MEHEHUs
KHHETHYECKON M MOTEHIIUAIbHON YHEPTUH TeJla IpU
€ro CKaThIBAaHUU 10 HAKIIOHHOH IJIOCKOCTH.

CKOU SHEPTHUH B APYTroi. 3aKOH
COXpaHEHHS M U3MEHe-HUs
SHEPTUH B MEXaHUKe

DopMyIHpPOBaHHE HAa OCHOBE HCCIICIOBAHHS 3aKOHA
COXpaHEHUsI MEXaHUIECKOM SHEPTHH.

OO6cyxIeHne rpaHull IPUMEHUMOCTH 3aKOHa
COXpPaHEHUSIYHEPTHH.

Pemrenue 3afau ¢ MCIOIb30BaHHEM 3aKOHA
COXpaHEHUs YHep-THUU

Pe3epBHoe Bpems (3 1)

8 xumacc (68 u)

TemaTnuecknii
0JIOK, TeMBbI

OcHoBHOE coaepkanue

OcHOBHBIE BHIBI 1eSITeJbHOCTH
yuamuxcsi(Ha ypoBHe Y4eGHbIX
JeiicTBmii)

Pa3znen 6. TennoBble siBaenus (

28 4)

Ctpoenue
M CBOiicTBa

BemectBa (7 )

OCHOBHBIE TTOJI0KCHUS
MOJICKYJIIPHO-KHHETHYECKOM

TEOpUHU CTPOCHUS BEIECTBA.
Macca u pazmepsl aTOMOB

1 MoJieKyJl. OnbITHI, TTOJ-
TBEP)KIAIONINE OCHOBHBIC

TIOJIOKEHUST MOJICKYJISP-

HO-KUHETHYECKON TEOPHH.
Monaenu TBEpAOTO, KUIKOTO
W Ta3000pa3HOr0 COCTOSTHUN

BCIICCTBA. KpI/ICTaIIJII/I‘IeCKPIe

u amopdHbIe TBEPABIE Tela.

HaGimroieHre ¥ MHTEPIPETAIHsI OTBITOB,
CBU/JICTETHCTBYFOIIIHX

00 aTOMHO-MOJICKYJIIPHOM CTPOCHHH BEIIECTBA: OMBITHI C
pac-

TBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

Perienne 3a1a4 10 OLIEHMBAHHMIO KOJIMYECTBA ATOMOB WJIN
MoJie-

KyJl B €IMHUIE 00BEMA BEILIECTBA.

AHanu3 TeKCTa IPeBHUX ATOMHUCTOB (HAIpHUMED,
¢dparmenrta

no3Mel JIykpenns «O pupo/ie BEMei») ¢ H3II0KEHUEM
000CHO-

BaHHUI aTOMHO¥ THUIIOTE3bI (CMBICIIOBOE uTeHHe). OneHKa
yOeqUTeIbHOCTH 3THX 00OCHOBaHUI.

OO0bsicHeHHEe OPOYHOBCKOTO ABWKCHUS, SBICHHS
nuddy3uu

¥ pa3iinguii MEX/ly HUIMHU Ha OCHOBE ITOJIOKESHHHI
MOJICKYJISP-

HO-KHHETHYECKOW TECOPUU CTPOCHHS BEIIECTBA.




TemaTuueckuit
0JI0K, TeMa

OcHOBHOeE coaeprkaHue

OCHOBHBIE BUJBI 1eSITeIbHOCTH
y4amuxcsi(Ha ypoBHe
Y4eOHBbIX e CTBHII)

OOBsicHEeHHE CBOHCTB ra3os,
JKUJIKOCTEN M TBEPABIX TEN HA
OCHOBE IOJIOKEHUI
MOJIEKYJIAPHO-KUHETHIECKOM
Teopun. CMauyuBaHUE U Ka-
MIIISPHBIE SBICHUS.
TennoBoe pacuinpeHuen
c)KaTHe

OOBsICHEHNE OCHOBHBIX Pa3jINIUil B CTPOSHHUH Ia3oB,
JKMIKO- CT€H U TBEPABIX TEII C UCIOJB30BAHUEM
TOJI0KEHUN MOJIEKYJISIP-HO-KMHETUUECKON TEOPUU
CTPOEHUS BEIIECTBA.

IIpoBeneHne OMBITOB MO BBHIPAIIUBAHUIO KPHCTAIIIOB
TOBapeH-HOM COJIM WM caxapa.

IIpoBeneHne u OOBACHEHUE OIBITOB,
JEMOHCTPUPYIOIINX KaIMIUIAPHBIE SIBICHUS U SIBICHUE
CMa4MBaHHUs.

OOBbsicHeHUE POIY KaIWUISIPHBIX SABICHHUH I
MOCTYIJICHUSI BOJIBI B Opranu3M pacteHuit (MC —
Oumostorus).

HaGmtoenue, nposeneHne 1 0O0BsICHEHHE OIBITOB IO
Ha0JII0- IEHUIO TEIUIOBOTO PACIIMPEHHUsS Ta3os,
JKUJKOCTEH U TBEPIBIXTEIN.

OO0BbsicHeHNe coxpaHeHus1 00bEMa TBEPABIX Tell,
TEKy4eCTHKHIKOCTH (B TOM YHCJIE, PA3HHUIIHI B
TEKY4eCTH JJI Pa3HBIX)KUIKOCTEH), TaBJICHU rasa.
IIpoBeneHue OnbITOB, NEMOHCTPUPYIOLUIUX 3aBUCUMOCTH
JlaBJIe- HUST BO3/TyXa OT ero 00bEMa U HarpeBaHUs NN
OXJIAXKICHUA,

1 X OOBSICHEHNE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
y4eHMsI. AHAJIN3 NPaKTUYECKUX CUTYyalluii, CBsI3aHHBIX
CO CBOMCTBAMUTA30B, XKUJIKOCTEH U TBEPABIX TEJ

TennoBble
npoueccol (21 v)

Temneparypa. Csi3b TeMIIe-
paTypsl CO CKOPOCTHIO
TETJIOBOTO ABHKECHHS JACTHII.
BuyTpennsis sneprus.
CniocoObl H3MEHEHUS

O6ocHOBaHNE TIPAaBHI U3MEPEHUSI TEMIEPaTyphI.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHUS W IIKAI
TeMIIe-paTypbl.

Hab6nronenre u 00bsICHEHUE OIBITOB, IEMOHCTPHUPYIOIIHX,
HW3MEHEHUe BHYTPEHHEH YHEPIHH Tela B pe3ysbTaTe
TeIUIonepe-1adu U padoThHI BHEITHUX CHII.

BHYTPEHHEIH SHEPTHU:
TerUrorepeaya u CoBep- MICHUE
pabotel. Buas! Temmonepenayn:
TETIIONPOBO-THOCTD,
KOHBEKIIUS, U3ITyde- HUE.
KonnyecTBO TEIIOTHI.

Y nenbHas TEMI0EMKOCTh
BemecTBa. TermoooMeH u
TEIJIOBOEC PaBHOBECHE.
‘YpaBHEHHE TETIIOBOTO
OaraHca.

[InaBneHue u oTBepEBaHUE
KPHUCTAJUTMYECKHUX BEIIECTB.

Y aenpHas TEIUIOTa TUIABIIe-
Hus. [TapooGpazoBanue

u koHaeHcanus. Mcnapenue.
Kuneunwue. Y aensHas TemiaoTa
rmapoo6pa3oBaHusl. 3aBUCH-
MOCTH TeMnepaTypbl KHIICHUS 0T
aTMOC(EPHOTO ITaBICHHS.
BraxxaocTe Bo3myxa.

DHeprus ToIMBa. Y IenbHas
TEIUIOTa CrOPaHUs.

[TpuHIMIBI PabOTHl TEMIIO-BBIX
neurareneii. KIT[ TermioBoro
JIBUATATEJS.

TemnoBbie JABUTATCIIN U 3alllU-Ta
OKpY>Karollei cpeasbl.

3aK0OH COXpaHEHUs U Ipe-
BpallCHUsA DHEPIrUH B MEXa-

Habmionenne n o0bsICHEHHE OTBITOB, 00CYXKIeHUE
MPaKTHYe- CKUX CUTYaALUH, JEMOHCTPUPYIOIITUX
pa3iIu4HbIC BUJIBI TEIUIO-TIEPEIadn:
TETUIONPOBOJHOCTE, KOHBEKIIHIO, U3JIyUEHHUE.
HccnenoBanue siBJIeHHS TEMI000OMeHa MpH
CMEUIMBAaHUHUXOJIOJHON U Topsidyeld BOIBIL.

Habmionerne ycTaHOBIGHUS! TEIUIOBOTO PaBHOBECHS
MEXIyTopsiueil U XOJIOAHOU BOJIOM.

Ormnpenenenre (M3MepeHNE) KOJINYECTBA TEIUIOTHI,
MOJTyY€HHOTO BOJIOH TIPH TEIUNIOOOMEHE C HarpeThIM
METAJUTHYECKUM [HIHH- APOM.

Ornpenenenne (M3MepeHne) yIETbHOU TEIMIIOEMKOCTH
BemiecTBa. Pemenne 3amad, CBA3aHHBIX C BBIYHUCIEHHEM
KOJIMYECTBA TEIIO-THI M TEIUIOEMKOCTH MIPH TEILIOOOMEHE.
AHanu3 cUTyalui IpakTHYeCKOTO HCIIOJIb30BaHMS
TETUIOBBIX CBOMCTB BEIIECTB M MAaTE€pPHAJIOB, HAIpUMeEp B
LeJsIX dHeprocOe- peskeHus: TETION30IISIIIH,
3Heprocoeperaronye Kpby, TePMOAKKYMYJISITOPHI U T.
II.

HaOnronenue siBJICHUN NCITapeHUsT M KOHJICHCALIUH.
HccnenoBanue npouecca HCIapeHUsT pa3IuIHBIX
)kuakocteil. OObsICHeHUE SBJICHUI HCHApEHUs U
KOHJECHCAIINN Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHHUS.

HabGroneHne u 00bsSCHEHHUE Mpolecca KUICHHS, B TOM
YUCIIe3aBUCHMOCTH TEMITEPATyphl KHIICHHUS OT
JIaBJICHUS.

Omnpenenenne (M3MEPEHHE) OTHOCUTEIIBHOM BIAXKHOCTH
Bo31yxa. HaGmonenne nporecca miaBiIeHAS
KPHUCTAJUTMIECKOTO BEIlle- CTBA, HAIIPUMED JIBJA.
CpaBHEHHE IPOIIECCOB IIIaBICHUS

KPUCTAJJIMYCCKUX TCJIU pasMATdYCHU IIPU




HarpeBaHUU aMOP(QHBIX Tel.

Omnpenenenne (M3MepeHne) yAeIbHON TeTIOTHI IJIaBJICHUS
npna. OObsICHEHNE SIBICHUH TUIABICHHUS U KPUCTALTU3AIUHI
Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHSI.

TemaTndecknii
0J10K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBIE BUIBI 1€SITEJILHOCTH
y4Jyamuxcsi(Ha ypoBHe
Y4eOHbIX 1eicTBHII)

HUYECKHX U TEIUIOBBIX
rpoueccax

Pemrenne 3ama4, CBI3aHHBIX C BEIYUCICHUEM KOJIMYECTBA
TETJIO-THI B IIPOIecCcax TeIUIoNepeaaur MpH IIJIaBICHUHA
W KPUCTAJUIN- 3allH, HCIAPESHUHU U KOHJCHCALINH.
AHanu3 cuTyauuil mNpakTU4eCKOro MpUMEHEHHUs
SIBJICHUH TUIABJICHUS M KPUCTAJUTU3AllUH, HATIpUMED,
MOJIy4EHHE CBEPX-YHUCTBIX MaTEPHUAJIOB, COJIeBast

rpesika u ap.

AHnanu3 paboThl U 00BSICHCHHE MPUHIIMIA JICHCTBUSA
TEIUIOBOT'0 ABUTATES.

BrrunciieHue KONMMYECTBa TEIJIOTHI, BBIASISIONIETOCS MPU
Cro-paHuM pa3jU4HbIX BUJIOB ToruinBa, u KI1/]
JIBUTATEJIS.

OO6CyKIeHUE IKOJIOTHUECKUX MOCIECICTBHIA
HCTIOJIb30BAHMS JIBUraTeNIeid BHYTPEHHEr0 CrOpaHwusl,
TEIUIOBBIX M THApoaiek-TpoctaHiuii (MC —

SKOJIOTUS, XUMHUS)

Pa3zgen 7. DileKTpuYecKHe M MAarHUTHBIE siBJIeHUs (37 )

DJieKTpUUecKue
3apsabl. 3aps-
sKeHHbIe TeJIa

M HX B3auMoJeii-
crBue (7 1)

Onexkrpusanus Tea. Ipa pona
SIIEKTPUIECKHX 3apsIOB.
BzaumopeiicTBue 3apsyKeH-HBIX
Ten. 3akoH Kyona.
DIIeKTpUdecKoe IoJe.
IIpuHINT Cynepno3unun
SIIEKTPUYECKUX TOJIEH.
Hocwurenn snextpudecknx
3apsioB. DIIeMEeHTapHBIN
3JIEKTPUYECKUI 3apsii.

Habntonenne u mpoBeeHNE ONBITOB TIO
9JIEKTPU3ALMH TEJITIPU COIPUKOCHOBEHUU U
WHIYKIHESH.

HaoOnromeHne u 00bICHEHHE B3aUMOICHCTBUS
OJTHOUMEHHOUM PA3HOMMEHHO 3apsKEHHBIX TEJl.
OOBbsicHEeHHE IPUHIUIIA AEHCTBUS AIIEKTPOCKOIA.
OOBbsiCHEHHE SIBICHUN 2JIEKTPU3ALUH [IPH
COIIPUKOCHOBEHUHUTEN U UHIAYKLIMEN C
WCMOJIb30BAHUEM 3HAHUH O HOCUTEIISIX
3JIEKTPUYECKHUX 3aPsiJIOB B BEILIECTBE.
PacriosHaBaHue U OOBSICHEHHE SIBICHHUH 3JIEKTpU3ALINU
B MMO-BCEIHEBHOM KU3HHU.




Crpoenne aroma. [IpoBogHu-K1
U TUAJIEKTPUKHU. 3aKOH
COXpaHEHUs IEKTPUIECKOrO
3apsana

Habmronenue u 00bSICHEHHE OIBITOB, WLTFOCTPUPYOIIMX
3aKOHCOXPAHEHHUSI AIIEKTPUUSCKOI0 3apsiaa.
HaGnronenue OnbITOB MO MOJAETUPOBAHUIO CHIIOBBIX
JUHUNDIIEKTPUYECKOTO MOJIA.

HccnenoBanue neMcTBUs 3JIEKTPUYECKOrO IMOJS Ha
MIPOBOJHUKH U TUIICKTPUKHI

IMocTostHHBIH DJIEKTPUYCCKHI TOK. YCio- BUus | HaOmroeHne pa3IuvHbIX BUIOB JICHCTBHS
JJIeKTPUUYECKHUI CYIIIECTBOBAHHS DIJICKTPH- 3JIEKTPUIECKOTOTOKA U OOHAPYKECHHE 3TUX BHIIOB
ToK (20 1) 4eCKOro Toka. MlcTouHuku JIEHUCTBUS B TTIOBCEHEBHOMKU3HU.
MOCTOSIHHOTO TOKa. JlelcTBus COopKa U UCHBITAHHE JICKTPUUECCKON IeTH
3JIEKTPUYECKOTO TOKa MIOCTOSIHHOT'OTOKA.
(TemnoBoe, XUMHYECKOoe, H3MmepeHue CUTbl TOKa aMIIEPMETPOM.
MarHuTHOE). DIEKTPUUSCKUI H3mepeHne 371eKTpUYeCKOro HampsHKeHUS
TOK B KMJKOCTSX U ra3ax. BosibT™MeTpOM. [IpoBesicHIEe U OOBSICHEHUE OIBITOB,
Dnekrpuyeckas uenb. Cuna JEMOHCTPUPYIOIIHUX 3aBUCHMOCTD 3JEKTPHUIECKOTO
TOKa. DJIEKTPUUECKOE COTNIPOTHUBJICHUS MPOBOAHHKA OT €TO JUIHMHBI, IUTOIATN
Hanpspbkenrue. ConpoTusIie- MOIIEPEYHOro CEUEeHHUs U MaTepuana.
HUE€ TPOBOJHHKA. Y IEIbHOE HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, MPOTEKAIOIIETO
COTNPOTUBJICHUE BEIIECTBA. Yepe3pe3ncTop, OT COMPOTUBIICHUS PEe3UCTOpa U
3axoH Oma JJ1s ydyacTka HaIpsOKEHUs
uenu. [TocnenoBarensHOE Ha pe3nucTope.
U TapauieIbHOE COCAHMHCHHE IIpoBepka npaBuIIa CIOKEHHUST HANIPSHKSHUH IpU
MPOBOJTHUKOB. IOCJIEA0BA-TEIIFHOM COSIMHEHUH ABYX PE3UCTOPOB.
PaboTta 1 MOIIHOCTH 37IEKTpHU- IIpoBepka mpaBuia Ui CHIIBI TOKA MPHU HapalIeIbHOM
YeCcKOro Toka. 3akoH J[xoy- coeIu-HEeHUU PE3UCTOPOB.
msi—JIeHia. DIEKTPONPOBOJ- Ka | AHaIH3 CHTyaluil MOCIEI0BATEIBLHOTO U
U HOTPEOUTETN SISKTPHU- MapaJyIeIbHOTO COeIMHEHHS IPOBOHUKOB B
YEeCKOU HEpPTruu B OBITY. JIOMAIIIHUX JIEKTPUUECKHUX CETSIX.
Kopotkoe 3ambikanue Pemienne 3ama4 ¢ ucmoiap30BaHrueM 3akoHa Oma u popmyn
pacuéra 3JEeKTPUIECKOTO COMPOTHUBIICHHS MPH
MOCJIeIOBATENb-HOM U IapajljIeIbHOM COSIUHEHUN
IIPOBOJIHHUKOB.
TemaTnuecknii OcHOBHBIE BU/BI 1€AATEJILHOCTH

0J10K, TEMA

OcHOBHOe coaepkaHue

y4Jyamuxcsi(Ha ypoBHe
Y4eOHBbIX JIeicTBHII)

Omnpenenenne pabOThl TEKTPUYECKOTO TOKA,
MIPOTEKAIOMIETO YePe3 PE3UCTOP.

OmnpezneneHne MOITHOCTH 3IEKTPHUECKOTO TOKA,
BBIJIENIIEMOITHA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKa Yepe3
JIAMIOYKY OT HalPsDKEHHS Ha HeH.

Onpenenenue KIIJ[ HarpeBatesns.

HccnenoBanne npeodpa3oBaHus YHEPTUH IPH MOIBEME
Tpy3a3JIeKTPOIBUTATEIIEM.

OOBsICHEHHE yCTPOIMCTBA W MPUHIHNIA JTEUCTBHI
JOMaITHUX 3JIEKTPOHATpeBaTEIbHBIX MPHOOPOB.
OO0BsicHEHHE TPUYMH KOPOTKOTO 3aMBIKAaHUS U
MIPUHINIIAIEHCTBHYS TUITABKUX MTPEIOXPAHHUTEIICH.
Pemenue 3anau ¢ ucnosab30BaHUEM 3aKkoHa JKoys—
Jlenna. HaGmroieHre BO3SHUKHOBEHUS DJICKTPHUUECKOTO
TOKa B JKHUJI- KOCTH

MarnuTHbIe
siJjienus (6 4)

TlocTosiHHBIE MAarHUTHI.
BzaumopeiicTBre mocTosIH-
HBIX MarHUTOB. MarHuTHoe
rose. MaruuTtHoe 1ose 3eMIInu
€ro 3HaYCHHUE JJIsI KU3HU

Ha 3emute. OnbIT DpcTena.
MarHuTHOE ToJIe dJIeKTpUYe-
ckoro Toka. [IpumeHeHue
9JIEKTPOMArHUTOB B TEXHHKE.

HccnenoBanue MarHUTHOTO B3auMOJEHCTBUSA
TOCTOSIHHBIX MArHUTOB.

M3y4yeHrne MarHUTHOT'O TIOJIsl IOCTOSIHHBIX MarHUTOB
TP UXOO0BEIUHEHNH U Pa3IeICHUH.

[IpoBeneHne OMBITOB IO BH3YyaIHM3alUU OIS
TTOCTOSTHHBIX MAaTHUTOB.

N3ydenne ssBneHns HAMarHUIMBAHUS BEIIECTBA.
HccnenoBanne neicTBHS 3MEKTPUIECKOTO TOKAa HA
MarHUTHYIO CTPEIIKY.




JlelicTBE MarHUTHOTO TIOJISTHA
MPOBOJHUK C TOKOM.
DIeKTPOABUTaTEIb MOCTOSH-HOTO
Toka. Mcnonp3oBanue
3JIEKTPOJIBUTaTENEN B TEX-
HUYECKUX YCTPOHCTBAaX

Y Ha TpaHCIIOpTe

IIpoBeaeHME ONBITOB, JEMOHCTPUPYIOIUX 3aBUCUMOCTh
CHJIBI B3aUMOJEHCTBHS KaTyIIKA C TOKOM M MarHuTa
OT CHUIBI M Ha- NIPABJICHUS TOKA B KaTYyIIKE.

AnHanmu3 cuTyanuii NpakTHYECKOTO MPUMEHEHUs
3JIEKTPOMArHu-TOB (B OBITOBBIX TEXHUUECKUX
yCTpoicTBaX, IPOMBIIIJIEHHOCTH, METUIIHE).
W3ydeHne nelcTBUS MAarHUTHOTO MOJSL HA MPOBOJHHUK C
TOKOM. MI3yueHue nefcTBUsI 3E€KTPOABUTATENA.
Hszmepenne KI1/] aeKkTpoaBUTraTeIbHON YCTaHOBKH.
Pacno3naBaHMe M aHAIH3 Pa3IMYHBIX IPUMEHCHHH
UIEKTPO-IBUTaTeNei (TpaHCIIOPT, OBITOBEIS
ycTpoiicTBa u ap.)

DJIEKTPOMArHUT-
Hast wHAyKmus (4
1)

OmnsiTel Papazes. SIBiaeHue
AJIEKTPOMArHUTHOW HHITYK-
nuu. IIpasuso Jlenna.
DnekrporenepaTop. CriocoOb!
MMOJTYYCHHUS DJICKTPUICCKON
SHEPTUHU. DJIEKTPOCTAHIINN HA
BO300HOBJISIEMBIX MCTOY- HUKAX
SHEPTHH

OMnBITH 11O HCCICOOBAHUIO SABJICHUA 3HeKTpOMaFHI/ITHOI>'I
WHAYK-TTUU: UCCIICNOBAHUEC U3MCHCHUU 3HAUCHUS U
HaIlpaBJICHUSI UHAYKIIMOHHOI'O TOKa

PesepBHoe Bpems (3 4)

9 kaace (99 u)

TemaTnueckuii
0J10K, TEMA

OcHOBHOe coep:kaHne

OcHOBHBIE BHbI A€SITEJIbHOCTH
yyamuxcsi(Ha ypoBHe y4eOHBIX
JaeicTBui)

Pasznen 8. Mexanuueckue siBjierus (40 u)

MexaHu4veckoe

JBHMIKEHHE
H CIIOCOObI ero

onucanust (10 )

MexaHn4eCcKoe IBIDKCHHUE.

MartepuanbHast TOUKa.
Cucrtema orcuéra. OTHOCH-

TCIBHOCTHh MCXAHHYCCKOI'O
JBUXKCHMUS.

PaBHOMepHOE NpsIMOJTMHEN-
Hoe ABmkeHue. HepaBHomep-
HOE MPSMOJIMHEIHOE JBUKE-
HHue. CpeqHsst 1 MTHOBEHHAS

CKOpOCTH TeJia TIPH HepaBHO-
MEpPHOM JIBH)KEHHUH.

Yckopenue. PaBHOyckopeH-
HOE TNPSMOJIMHEIHOE ABUKE-
Hue. CBoOOIHOE TajicHNE.
OmerTel [Nanunest.

PaBHOMepHOE nBMMX)EHUE
o oKkpy>xHocTHU. Ilepuon

H 9acTOTa OOpaIieHus.
JIuHeiiHas u yrioBasi CKOpo-

ctu. llenTpocTpemuTenpHoe

yCKOpeHHe

Amnanus u o0CyXIeHNEe pa3INIHbIX IPUMEPOB
MEXaHU9IECKOro

JIBIDKCHUS.

OO6cyXaeHre T'paHHIl IPUMEHIMOCTH MOJIEIH
«MarepHuagbHast

TOUKa.

Onucanne MEXaHHYECKOTO JIBIKCHHS Pa3IHYHBIMU
criocobamu

(ypaBHeHHe, Tabinna, rpadux).

AHanu3 )XHU3HEHHBIX CUTYaIllNi, B KOTOPBIX MPOSBIISIETCS
OTHOCHUTEIBHOCTh MEXaHHYECKOI'O JBIDKEHUS.
HabmioieHre MeXaHHIECKOTO ABYDKEHHS Tella
OTHOCHUTEJIIBHO

pa3HbIX TeI OTCYETA.

CpaBHeHHe TyTeil U TPAaeKTOPHH ABYI)KEHUS] OJHOTO M TOTO
xKe

TeJa OTHOCHTEIBHO Pa3HBIX TeJ OTCYETA.

Amnanm3 Texcra ['anunes 06 OTHOCHTENEHOCTH JIBHKCHHS;
BBIITOJIHEHUE 3aJIaHUH MO0 TEKCTY (CMBICIOBOE YTEHHE).
OrmpezeneHne cpeIHel CKOPOCTH CKOJIBKEHUsSI OpycKa Hin
JIBU-

JKeHHS IIapUKa M0 HAKJIOHHOM MJIOCKOCTH.

Ananuz u o0cyXleHrne croco00B MPUOIIKEHHOTO
omnpeJeNeHUs

MT'HOBEHHOH CKOPOCTH.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABIIKEHHS
(mrapuka

B JKHUJIKOCTH, MOJICIIH JIEKTPUYECKOr0 aBTOMOOUJIS U T.
m.).

OmnpeneneHue myTH, MPONHICHHOTO 32 JAaHHBIN
MPOMEXYTOK

BPEMEHH, U CKOPOCTH TeJia 1o rpaduKy 3aBUCHMOCTH
IIyTH

PAaBHOMEPHOI'0 ABUXKXEHUA OT BPEMCHU.

OO6cyxaeHre BO3MOXKHBIX NPUHINIIOB JIEHCTBHSA
npubdopos,

U3MEPSIIOIINX CKOPOCTh (CIIMIOMETPOB).




Brrancnenne myTr M CKOPOCTH NIPH PaBHOYCKOPEHHOM
MPSIMO- INHEHHOM ABM>KEHHUH Tela.

Omnpenenenue NPOREHHOTO MMy TH U YCKOPEHUs ABMKEHUS
Tena 1o rpaduky 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMO- THHEHHOTO IBMKEHHUS Tea OT
BpPEMEHU.

OmnpeneneHne yCKOPEHHUsI Tena NMPU PaBHOYCKOPEHHOM
JIBUKE-HUU TT0 HAKJIOHHOM MIIOCKOCTH.

H3mepeHue neproa 1 4aCTOTHI OOPAIEHN TeNna Mo
OKPY>KHOCTH.

OmnpeneneHnue CKOPOCTH PaBHOMEPHOTO ABIKEHHS
TeJIano OKPY>KHOCTH.

Pemenue 3aa4 Ha onpeeneHue KHHEMaTHIeCKUX
XapaKTepH-CTHK MEXaHHIECKOTO JIBYDKEHUS PA3IMIHBIX
BHUJIOB.

Pacnio3naBanue n npuOIMHKEHHOE ONICAHNE PA3TMIHBIX
BHJIOBMEXAaHHYECKOT'0 IBIDKCHUS B IIPUPOJE U TEXHUKE
(Ha IpuMepax cBOOOTHO NMANAIOMNX TeJl, ABMKCHUS
>KMBOTHBIX, HEOSCHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

B3anmopneiicTBue IlepBsrit 3akoH HproToHa. Ha6mronenue 1 06Cy>kIeHUe ONBITOB C IBIDKEHUEM Tella

teu (20 1) Bropoii 3axkon HeroroHa. MPU YMEHBIIEHUH BIMSAHUS APYTUX TE,
Tperuii 3akon HproToHa. NPENsATCTBYIOIUX IBUXKE-HHUIO.
IIpyuHnmn cynepno3unun Amnanmus Texcra ["anuiest ¢ onucaHreM MBICIEHHOTO
CHIIL. SKCIIEPU-MEHTa, 0O0CHOBBIBAIOIIETO 3aKOH HMHEPIINH;
Cuna ynpyroctu. 3aKoH BBINIOJTHEHHE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE YTCHHUE).
I'yxa. Cumna TpeHHs: cuia OOcykIeHne BO3MOXHOCTH BBITIOJTHEHUSI 3aKOHA
TPEHHSI CKOJIEXKCHMUS, CHJIa WHEPLUUUB PAa3INIHBIX CUCTEMax OTCYETA.
TPEHWUsI TTOKOsI, IPYTHE BUIBI Hab6mronenue u 06cyxaeHne MexaHHIeCKUX
TPEHUSI. SIBJICHUH, TTPO-UCXO/ISIINX B CUCTEME OTCUETa
Cuna TSKECTH U 3aKOH «Tenexka» npu e€ paBHO- MEPHOM H YCKOPEHHOM
BCEMHUPHOT'O TSATOTSHHSI. JIBUKCHUH OTHOCHTENBHO KaOWHeTaU3UKHU.
YckopeHrue cBOOOIHOTO JleficTBUs ¢ BEKTOpAaMU CUJI: BBIIIOJIHEHHE 3alaHUN 110
naneHusl. J|BrkeHre iaHeT CJIO)Ke-HHIO Y BEIYUTAaHHUIO BEKTOPOB.

TemaTnyeckuii OCcHOBHBbIE BH/BI 1eATeJIbHOCTH

0J10K, TEMA

OcHOBHOe coaeprkaHue

y4Jyamuxcsi(Ha ypoBHe
Y4€eOHBbIX e cTBHII)

Bokpyr Comnnia. [lepBas
KOCMHYECKasi CKOPOCTb.
HeBecomocTh u neperpysku.
PaBHOBecue MarepualibHOM
TOYKH. AOGCOIFOTHO TBEPI0E
Teno. PaBHOBecue TBEPIOTO
Teja ¢ 3aKperyIéHHOMN 0ChIO
BpalieHuss. MOMEHT CHUIBI.
IlenTp TsIKECTH

Habntonenne wn/mnu npoBeAeHHE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCHMOCTh YCKOPEHHUS TeJIa OT
MPUIIOKEHHOM K HEMY CHJIBI 1 MacChI TeJia.

AHanu3 u 00BSICHEHHE SIBICHUH C MCHOJIB30BaHHEM
BTOpOoro3akoHa HeroToHa.

Pemrenne 3amad ¢ MCMONB30BaHWEM BTOPOTO 3aKOHA
HeloToHau mpaBHIIa CIIOKEHHUS CHIL.

Ornpenenenne >XECTKOCTH MPY>KUHBI.

AHanu3 cuTyaruid, B KOTOPEIX HAOIIOMaI0TCs yIpyTHE
nedop-MalnH, U UX OOBICHEHHE C HUCITOJIb30BaHUEM
3akoHa ['yka.

Pemenne 3anay ¢ ncrnoias3oBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCHMOCTH CUIIBI TPEHUST CKOJIBXKCHUS
OT CHJIBI HOPMaJbHOTO AaBieHus. OOcyxIeHue
pe3yNbTaTOBUCCICOBAHMSI.

Ompenenenne ko3 GHUIMEHTa TPEHUS CKOJTBKECHHUS.
M3mepenne cuiabl TpeHUSI TTOKOSI.

Pemenne 3amad ¢ ncnonas3oBaHUEeM (GOPMYIIBI AT CHITBI
TPEHUS CKOJIEXKEHHUSI.

AHanu3 IBIKEHUS TeJl TOJIBKO IO IEHCTBUEM CHUIBI
TsDKe-CTH — CBOOOJIHOTO ITaICHHUSI.

OOBsicHEeHNE HE3aBHCHMOCTH YCKOPEHUsI CBOOOIHOTO
MaJeHASOT MacCHl Tela.

O1eHKa BETMYHHBI CHUIIBI TTOTEHUS, TeHCTBYIOMEH
MEXIy ABYMs TeJIaMH (I pa3HBIX Macc).

AHanu3 IBUKEHNST HEOECHBIX TeN MO JeHCTBHEM CHIIBI
TATOTE- HUSA (C UCTIOTB30BAHUEM JOMOITHUTEIHHBIX
HWCTOYHUKOB HH(OP- MaInm).




Pemenwne 3amad ¢ HCrob30BaHUEM 3aKOHA BCEMUPHOTO
TATOTE- HUSL U POPMYJIBI ISl pacuéTa CUIIbI TSKECTH.
AHau3 OPUTHHAIBHOTO TEKCTA, OIMCHIBAIOIIETO
MIPOSIBJIICHUSI3aKOHA BCEMUPHOTO TATOTEHHUS; BBIIIOJTHEHUE
3alaHUi 10 TeK- CTy (CMBICIIOBOE YTEHHE).

HaGnronenue n o0CyxaeHUE OMBITOB [0 U3MCHEHHUIO
Beca TeJIalpH YCKOPSCHHOM JBHIYKEHUU.

AHanu3 ycloBHH BO3HHMKHOBEHHUS HEBECOMOCTH U
nepe-rpy3KHu.

Pemrenne 3ama4 Ha olpenelieHne Beca Tella B Pa3IMIHBIX
YCIIOBUSIX.

Ananmus cwi, TeHCTBYIOINX Ha TEJI0, MOKOosIIeecs Ha
omope. OnipeiesieHre NeHTpa TSHKECTH Pa3InIHbIX Tell

3akoHbI coxpa-
Henust (10 u)

HNmnynsc Tena. U3menenue
umnynbsca. IMynasc cUmbl.
3aKOH COXpaHEHUS UMITYJIb-
ca. PeakTuBHOE BHYKEHUE.
Mexanundeckast pabora u
MOIIHOCTE. PaGoTa cui
TSKECTH, YIPYTOCTH, Tpe-
HUs. CBsi3b SHEPIUU U pa-
OOTEL.

TlorennuansHas 3HEprus Tena,
MOJHATOTO HaJ MOBEPX-HOCTHIO
3emiu. [loTenunanb-Has
SHEPrus cXXKaToH Mpy- KUHBL.
Kunernueckas sneprus.
TeopeMa 0 KUHETHUECKOM
SHEPTUH.

HaGnronenue u o6CcyXaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX Ieperady HMITYJIbCca IPHU
B3aMMOJICHCTBHH TeJl, 3aKOH COXpaHe-HUs UMITyJIbca IIpH
a0COJIIOTHO YIIPYTOM U HEYNIPYTOM B3aNMO- TEHCTBUA
TellL.

AHanu3 cuTyalluii B OKpYy KaroleH >KU3HU C
HCTIOJIb30BAaHNEM3aKOHa COXPAaHEHHS UMITyJIbCa.
Pacnio3HaBaHMe SIBIICHUSI PEaKTUBHOTO JBIIKCHHS B
npupoaen texuuke (MC — Ouosorus).

[IprMmeHeHne 3aKOHA COXPAHEHHS UMITYJIbCa IS
pacuéra pe3ynbTaToB B3auMOJACUCTBHA Tel (Ha
MpUMepax Heylpy- Foro B3aUMOAEHCTBUS, YIPYTroTro
LEHTPAIBHOTO B3aUMO- ACHCTBHSI ABYX OAMHAKOBBIX
TEJI, OJTHO U3 KOTOPBIX HETIOI-BUKHO).

Pemenue 3anad ¢ ucnionb30BaHUEM 3aKOHA
COXpaHEHHUs UM-ITyJIbCa.

Ormnpenenenne paboOTHl CHIIBI YIPYTOCTH MPU MOABEME
Tpy3ac HCIOIB30BAaHHEM HEMOJBIXHOTO U
MTOJIBHXKHOTO OJIOKOB.

TemaTndecknii
0J10K, TEeMa

OcHOBHOe coaepkaHue

OCHOBHBIE BUJBI 1eITeJIbHOCTH
yJyaumuxcsi(Ha ypoBHe
Y4eOHBbIX JIeicTBHII)

3aKOH COXpaHEHHS MEXaHHU-
4eCKOM Hepruun

HN3mepeHnue MOIIHOCTH.

M3mepenue NoTeHIUAIbHON 3HEpruu ynpyro
nehOpMHpPOBaH-HOH MPY>KUHBL.

N3mepenne KHHETUYECKON SHEPruu Tella Mo JUIMHE
TOPMO3HOTOITYTH.

OKCIIepUMEHTAIBHOE CPaBHEHHE H3MEHEHHS
MOTEHIIUAIbHOW M KUHETUYECKOH 3HEepruil Tena npu
JBVDKEHUH 110 HAKIIOHHOH TIJIOCKOCTH.
DKkcrnepruMeHTallbHasl IPoBEpKa 3aKOHA COXPaHEeHUs
MeXaHW4e-CKOHM SHepruu Mpu CBOOOTHOM MaJCHUH.
ITpumenenue 3akoHa COXpaHEHUsI MEXaHUYECKOMH
SHEPIruu Uil pacuéra NOTEHLUUAIbHON M KHHETHYECKOH
sHeprui tena. Pemenue 3anad ¢ MCIIOIb30BAHUEM
3aKOHA COXpaHEHUs MeXa-HUYEeCKOIl SHepruun

Paznen 9. Mexannueckue Koiedanusi u Boaubl (15 1)

MexaHu4ecKHe
KoJsiedanusi (7 4)

KonebarensHoe aBMKeHHE.
OCHOBHBIE XapaKTePHUCTHKN
KoJIeOaHMIA: Tepro, 4acToTa,
amIumMTy1a. Maremaruue-
CKUH U NIPYKUHHBIA MasiTHU-
ku. [IpeBparenne sHeprun npu
KOJIeOaTeILHOM JIBHYKES- HUU.
3aryxaromue KoyjebaHus.
BrmysxieHHBIC KOMTEOaHMSI.
Pe3onanc

Habntonenune xonebaHuit MO ASHCTBUEM CHII TSIKECTH U
YIpy-TOCTH U 00HApY>KeHHE NOIOOHBIX KOJIeOaHu B
OKpY’KaIoIIeMMHDE.

Amnanu3 kosiebaHuii rpy3a Ha HUTH U Ha TIPYKUHE.
OmnpeaeneHneYacToThl KOJeOaHHi MaTeMaTHYEeCKOTO
MPY>KAUHHOTO MasTHHU-KOB.

Hab6uroieHne u 00bsICHEHUE SIBJICHUS Pe30HAHCa.
HccnenoBanue 3aBUCHMOCTH TepHoJa KojieOaHui
MOJIBEIICHHO-TO K HUTH I'py3a OT JJIUHBI HUTH.
[IpoBepka HE3aBUCHUMOCTH Ieproja KojiebaHUil rpys3a,
MOJIBe- IIIEHHOT'O K JICHTE, OT MACCHI Tpy3a.




HaGnronenue u 06CyXKaeHUE OMBITOB,
JIEMOHCTPHPYIOUIUX 3aBHCHUMOCTh IEpUOJa
KoJie0aHWH IpY>KHHHOTO MasTHHKaOT Macchl Ipy3a
1 )KECTKOCTH MPY>KUHEI.

[IpuMeHeHHe MaTeMaTHYECKOr0 M MPYKHUHHOTO
MasiTHUKOB

B Ka4ecTBe MOZENIe Isl OnrcaHus KoyeObaHui B
OKpYXKaroIIeM MUpE.

Permienue 3amad4, CBSI3aHHBIX C BBIYHUCIICHUEM MU
OLICHKOMYacTOTHI (Ieproja) KoueOaHuit

Mexanuveckue
BOJIHBI. 3BYK
(8w

CBoOMCTBa MEXaHUYCCKHUX
BOJIH. JInmuHa BoHBEI. Mexa-
HUYECKHE BOJIHBI B TBEPIOM
Tejne, CCHCMHUYECKHE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa

¥ BbICOTa TOHa. OTpakeHHne
3ByKa. MH(ppa3Byk u yapTpa-
3BYK

OO6HapyXeHHE U aHAJIU3 BOJTHOBBIX SIBJICHUH B
OKpY’KaroIleMMupe.

HabmnroneHue pacrpocTpaHeHus: IPOIOIbHBIX U
MONIEPEYHBIX BOJH (Ha MOJENN) U OOHApyKEHUE
AQHAJOTMYHBIX BHJOB BOJH B MPUPOJE (3BYK, BOASHBIC
BOJIHBI).

BhIulCICHHE JUTHHBL BOJIHBI U CKOPOCTH
pacrpocTpaHeH s 3BYKOBBIX BOJIH.
DKCIIepUMEHTAIBHOE OIpeeIeHIe TPaHUIl 9aCTOTEI
CIIBIIMMBIX 3ByKOBBIX KOJICOaHHIA.

Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI
(B TOMYHCIIE C HCIIOJIB30BAHUEM MY3bIKAIBHBIX
HHCTPYMEHTOB).

Habmonenne n oObsICHEHUE SIBJICHUST aKyCTHYECKOT'O
pe3o-HaHca.

AHanu3 OpUTrMHAIBFHOTO TEKCTA, MTOCBSIIEHHOTO
HCIIOJIB30Ba- HUIO 3BYKa (WJIN yIbTpa3ByKa) B TEXHHKE
(ax0JoKaNys, yIbTPa3ByK B MEAULIUHE H AP.);
BBITNIOJIHEHNE 3aJaHUH 10 TEK-CTY (CMBICIOBOE YTEHHUE)

Paznen 10. DnekTpoMarauTHoe
BOJIHBI (8 1)

moJie M JJICKTPOMATrHUTHbLIC

DJIeKTPOMArHUT- DJIeKTPOMarHuTHOE TI0JIE. IMocTpoeHue paccyxacHH, 000CHOBBIBAIOIIUX
HOe moJie DIEeKTPOMAarHUTHBIC BOJHBL. B3aUMOCBSI3bAJICKTPUIECKOTO U MArHUTHOTO TTOJICH.
TemaTuueckuii OCHOBHBbIE BU/IBI 1€ITEJILHOCTH

0J10K, TEMA

OcHOBHOe coaep kaHue

yuyamuxcsi(Ha ypoBHe
YueOHBIX /IeiicTBHIA)

H 3JIeKTpoMAar-
HUTHBbIE BOJHBI
(6 )

CBoiicTBa 31€KTPOMAarHuT-
HbIX BoyH. IIkana snekTpo-
MarHUTHBIX BOJH. Mcrons3o-
BaHUE JIEKTPOMAarHUTHBIX
BOJIH JUJIsl COTOBOM CBSI3H.
DIeKTpOMarHUTHAS IPUPOJIA
cBeta. CKOpPOCTH CBETa.
BonHoBrle cBolicTBa cBeTa

DKCIepUMEHTaIbHOE U3YyYeHUE CBOWCTB
3JIEKTPOMAarHUT-HBIX BOJH (B TOM YHCIIE C

TTOMOIIBI0 MOOHMIIBHOTO TeJie- GoHa).

AHanu3 peHTreHOBCKHX CHUMKOB

YEeII0OBEYECKOT0 Opra-HU3Ma.

AHann3 TEKCTOB, ONMHUCHIBAIOIINX MPOSBICHUS
SJIEKTPOMATrHUT-HOTO U3JIyUeHHs B IPUPOJIE: )KUBEIS
OpPTraHU3MBI, N3IIyIeHUsI HEOSCHBIX Tell (CMBICIOBOE
YTEHUE).

PacnoznaBanue W aHanu3 pa3lIUYHBIX NPUMEHEHHH
3JIEKTPO-MAarHUTHEIX BOJIH B TEXHHUKE.

Pemenne 3amaq ¢ UCMOIB30BaHUEM (OPMYIT ISt
CKOPOCTHAIEKTPOMAarHUTHBIX BOJH, JJIHMHBI

BOJIHBI I YaCTOTHI CBETA

Pasznen 11. CBeroBhI€e SIBJIEHHS

(15 v)

3akoHbI pacnpo-
CTpaHeHHsI CBeTa
(6w

Hcrtounuxu ceera. JIyueBas
mozens ceeta. [Ipsimonuneii-
HOE pacHpoCTpaHEHHE CBETa.
3armenus Comana u JIyHBI.
Orpaxxenue cBeta. [1nockoe
3epKasio. 3aKOH OTPaKSHUSI
cBeTa.

IIpemomnenne cBera. 3aKOH
MIPETIOMJICHHSI CBETA.

[TonHOE BHYTpEeHHEE OTpake-HHE
csera. Mcnons3oBanue

HaGronenue onpITOB, IEMOHCTPUPYIOIIUX SBJICHUE
MPSIMOJIA- HEHHOTO PACIPOCTPAHEHUsT CBETA
(BO3HMKHOBEHHE TEHHU W MOIY-TEHH), U UX
WHTEPIPETAIUs C UCTIOJIB30BAHUEM TOHSITHSI CBETOBOTO
JIy4a.

OOBsICHEHUE W MOJIETUPOBAHHUE COTHEYHOTO W JIyHHOTO
3aTMe- HAM.

HWccrnenoBanne 3aBUCUMOCTH YTIIa OTPaXKEHHUS
CBETOBOTO JIy4aoT yTJia [aJIeHHUSI.

W3y4eHue CBOWCTB M300payKEeHMUSI B IUTOCKOM 3€pKalie.
HaGutoieHre u 0ObsSICHEHHE OTBITOB IO TOJTYYCHHIO
u300paxke- HUI B BOTHYTOM U BBIITYKJIOM 3€pKajlax.
HabGaronenue u oobsc-




BHYTPEHHETO OTPa’KeHHs B
ONTHYECKUX CBETOBOJAX

HEHHUE OINBITOB IO NPEJIOMJICHHUIO CBETA HA I'PAaHULIE
Pa3jInIHBIX CPEA, B TOM YHUCJIC OIIBITOB C IOJHBIM
BHYTPEHHUM OTpa)KeHI/IeM.I/ICCJ'IeZ[OBaHI/Ie 3aBUCHUMOCTH
yriia npeJIoOMJICHHS OT yIJia maACHUSA CBETOBOI'O JIyda Ha
TpaHUILE «BO3AYyX—CTECKIIO».

Pacno3naBanue siBiaeHUH OTpaX€HHUA U IPEIOMIICHUA
CBCTaB HOBCCHHGBHOﬁ )KU3HU. AHAIN3 U

0OBSICHEHUE SIBJICHUS OITHYECKOTO MHpaxa.

Pemenne 3a1a4 C UCIIOJIb30BAHUEM 3aKOHOB
OTPAXKECHHUAU MTPEIIOMJICHUS CBETA

JIMH3bI ¥ ONTH-
4yecKue NPpHOoOpPbI
(69)

JInH3a, Xox Jy4yell B JIUH3E.
OnTuueckasl cucTeMa.
Onrudeckne NpuOOpPHI:
(oroamnmapat, MEKPOCKOIT

u Tesieckoln. ['na3 kak ontuye-
ckasl cucteMma. bin3opykocTs u
J1alIbHO30PKOCTh

[Nonyyenune n300pakeHUH C MOMOIIBIO cobuparomeil u
pacceu-BaroIIeH JINH3.

Omnpenenenne (GOKYCHOTO PacCTOSHUSI M ONTHIECKOH
CHJIBICOOMpATOIIIEH JIMH3EI.

AHanmu3 ycTpoiicTBa ¥ IPUHIIAIIA TEHCTBHS HEKOTOPBIX
ONTHYE-CKUX NMPUOOPOB: doToanmapara, MUKPOCKOIIa,
TeJIeCKOoIa

(MC — Guosorusi, acTpOHOMUS).

AmnHanu3 siBIeHNH 6JIM30pyKOCTH B JAaTbHO30PKOCTH,
npuHIunaaeicTBus oukoB (MC — Ouosiorusi)

Pa3znoxenue
0eJioro cBeTa B
criektp (3 u)

Pasnoxxenne Oenoro ceera
B cnekTp. OnbiTel HeloTOHA.
Crno)XeHHe CIIEKTPaTbHBIX
uBeToB. Jlucniepcus ceera

HaGmronenue mo pasiioskeHUuro 0eyoro cBeTa B
crnekTp. HabmoneHne u 00bICHEHHE OMBITOB IO
MOJTyYeHHIO OesIorocBeTa IPH CIIOKESHHUH CBETa
pPa3HBIX IIBETOB.

TIpoBeneHHe ¥ 0OBSICHEHHE OIBITOB 10 BOCIIPUATHIO
[[BETA IPEJMETOB IIPH UX HAOJIIOJCHUH Yepe3
LBETOBBIC (DMIHTPHI (IIBETHBIE OYKH)

Pasznen 12. KBanToBble siBienus (17 4)

Hcenyckanue
U NOTJI0LeHHe

Omneitel Pezepdopaa u miane-
TapHasi MOJIeIb aTOMa.

O6cyxzaeHue uenu onelToB Pesepdopra mo
UCCIICIOBAHUIO aTOMOB, BBIJBI)KCHHE T'MIIOTE3 O
BO3MOXKHBIX pe3yJIbTaTax

TemaTndecknii
0J10K, TEMA

OcHOBHOe coaepkaHue

OCHOBHBIE BUJIBI 1€SITEJILHOCTH
y4Jyamuxcsi(Ha ypoBHe
Y4eOHbIX 1eicTBHII)

cBera aTromom (4

)

Mogaens atoma bopa. Ucmy-
CKaHUE U TIOTJIONICHUE CBETa
atomoM. KBanTel. JInHeitua-TrIe
CHEKTPBI

OIBITOB B 3aBHCHUMOCTH OT IPEAIIONIaraeMOro CTPOSHHS
aTOMOB, (HhOpPMYJTUPOBAHHUE BHIBOJIOB U3 PE3YJIbTATOB
OIIBITOB.

OOCyXaeHre TPOTUBOPEUNH TUIAHETAPHON MOJENH aTroMa
W OCHOBaHMH JUIs TMIIOTe3bl bopa o crarroHapHBIX
OpOUTaXIIEKTPOHOB.

HaGmronenne CriytonIHbIX U IMHEHYaThIX CIIEKTPOB
HU3ITYYCHUS Pa3INIHbIX BemiecTB. OObsiCHEHNE
JIMHEHYaThIX CIIEKTPOB M3IIyUSHHUSI

Ctpoenue
aTOMHOIO SIpa

(69)

PamnoaktuBHOCTE. Anbda-,
OeTa- ¥ raMMa-H3JIyYeHHUS.
CrtpoeHHe aTOMHOTO s7pa.
HykioHHast MOJielib aTOMHOTO
sapa. M3oTomnbl. PagnoakTus-
HbIe TpeBpaieHus. [lepros
roJtypacnana.

JeiicTBrsI paiiOAaKTUBHBIX
W3JIYYCHHI Ha KUBBIC
OpraHu3MbI

OOcyaeHne BO3MOXKHBIX THIIOTE3 O MOJACIISIX
cTtpoenus siapa. Onpenenesye cocTasa siep o
3aJlaHHBIM MacCOBBIM U 3aps0-BbIM YHCIIAM U IO
MOJIOXKEHUIO B NEPUOAUYSCKON CUCTEME DJIEMEHTOB
(MC — xumus).

AHanu3 M3MEHEHHsI COCTaBa siApa U €To
TIOJIOXKEHUSIB TIEPUOTUIECKOI cHCTeMe MpH
a-paguoaktuBHocTH (MC — XuUMUS).

HccnenoBanne TPeKOB a-4aCTHIL IO TOTOBBIM (hoTOrpadusim.
O6HapyXeHHe U U3MEpeHUe PaIHalioOHHOTO (OHA C
TTOMOIIIBIO TO3MMETPa, OIIEHKA €r0 HMHTEHCHBHOCTH.
AHanmm3 OHOJIOTHYECKUX U3MEHEHUIA,
TIPOUCXO/ISIINX MO JeHCTBHEM paJnOaKTHBHBIX
m3nydennit (MC — Ouonorus).Mcmons3oBanue
paaMoaKTUBHBIX M3ITydeHuit B Mequmae (MC —
OHOJIOTHS)

Slnepubie
peakuuu (7 1)

SnepHbie peakiuu. 3aKOHBI
COXpaHEHHUs 3apsiA0BOrO

Pemenue 3aga4 ¢ UCOJIL30BAaHUEM 3aKOHOB
COXpPaHEHHUSI MAaCCOBBIX M 3apsJOBBIX YHCEN HA
onpenereHne pe3yIbTaToB




U MacCOBOI'0 UHCel. DHEeprus
CBSI3M aTOMHBIX siep. CBA3b
Macchl U sHepruu. Peakuun
CHUHTE3a U JACIEHUS s1Iep.
Hcrounnku s"eprun ConHIau
3BE3 .

SlnepHast sHepreTUKa

SIIEPHBIX PEaKLUi; aHaJIu3 BO3MOXXHOCTH WIIH
HEBO3MOXKHOCTHUSIAEPHON pEaKINH.

OleHKa 3HEPTruu CBSI3U SAEp C MCIOIb30BaHHEM
opmynpI DiiHIITEHHA.

OOcyskeHne NEePCIEKTUB HCIIOIb30BAHUS
YHPaBIsIEMOTO0 TEPMOSIAEPHOTO CHHTE3A.
OO6cyxaeHne IPEUMYIIECTB U SKOJIOTHYECKUX
po0JIeM, CBI3aHHBIX C SIEPHOIT SHEPTE€TUKOH
(MC — skororust)

[oBTOpUTE/IHLHO-0000 A0 IIMIA

moayJib (6 1)

CucreMaTu3anus u
0000111eHIE
MPEAMETHOTO
COJICpIKAHUS

M OITbITA JIEsi-
TEJIbHOCTH,
puoOPeTEHHOTO
MpY U3yYCHUU
BCEro Kypca
¢duznku

O6001eHne coaepKaHus
Ka)XkKJ0T0 M3 OCHOBHBIX Pa3/iesIoB
Kypca GU3HKH: MEXaHHIeCKHue,
TEIUIOBBIE, AIEKTPOMAarHUTHEIE,
KBAaHTO-BEIC SIBICHUS.
Hayunsblii MeTo1 TO3HAHUS U
ero peanusanus B puzuye-
CKHUX HCCIEIOBAHMSIX.

CBs13b (PU3UKHU U COBPEMEH-
HBIX TEXHOJIOTUI B 001acTu
nepenadu uHdopmannm,
SHEPreTHKe, TPAHCIIOPTE

BrinonHenne y4eOHBIX 3a1aHUui, TPEOYIOIIUX
JIEMOHCTPAIUU KOMIIETEHTHOCTEH, XapaKTepHU3YIOIIX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTD!

6 IPUMEHEHMsI TIOIYYCHHBIX 3HAHUI JUISI HAyYHOTO
00BSICHEHNS PU3NIECKUX SIBICHHH B OKpYy»Karomen
MIPUPOJIC U MOBCEIHEB- HOM KU3HH, a TAK)KE BBIIBICHHS
(U3HYIECKUX OCHOB PsAJla COBPEMEHHBIX TEXHOJIOTHI;

6 IPUMEHEHUSI OCBOEHHBIX 3KCIIEPUMEHTAIBHBIX YMEHHH
JUIIMCCIIeIOBaHUs (PU3UYECKHUX SBJICHUH, B TOM YHCIIE
JUIIsI IPOBEPKH TMIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a7a4, B TOM 4YHUCIIE

MpEeAIoNaralolnX UCTIOIb30BaHUEe (QU3NIECKOH MOJCIU U

OCHOBAHHBIX Ha COAEP-KAaHUM PA3ITUIHBIX Pa3IeiIOB Kypcal

puszukn.

Brmonaenue u 3anuTa rpynnoBbIX WIH

WHIUBUIYaIbHBIX IPOEKTOB, CBSI3aHHBIX C

coJiep>)kaHueM Kypca (HU3HKH




