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Ymeepicoen Hayuonanvnvim Cosemom no Kppuxynymy (npomoxon Ne 22 om 05 uwna 2019 2.)

BBEAEHUE

Kyppukynym mo npeamery ”@usuka”, Tak *e Kak M IIKOJIbHBIA y4eOHUK, METOIUYECKUMA
T, 00pa3oBaTeIbHOE MPOrPAMMHOE 00ECIIEYeHUE U T.JI. SIBJISETCS YacThIO MAKeTa KypPUKYIISPHBIX
JOKYMEHTOB U SIBJISIETCS] BXKHBIM KOMIIOHEHTOM HalnoHanbHOTro KyppHUKyJIyma.

Kyppukynym no mpeamery “®usuka”, pa3paOoTaHHBI B COOTBETCTBUH C MOJOXKCHHUSIMU
Komekca 06 oOpasoBanuu Pecnyomuku Momgosa (2014) u cnenyrommx mgokymentos: Cadrul de
referintd al Curriculumului National (2017), ba3oBblii KyppUKyJIyM: CUCT€Ma KOMIIETCHIIMNA ISt
obmero oOpazoBanusi (2018), a Takke B COOTBETCTBHHM C pPEKOMEHIAIUsAMH EBpomneickoro
napiamenta U CoBera EBpomeiickoro corw3a OTHOCHUTENIBHO KIIOYEBBIX KOMIETEHIMH U C
MePCIeKTHBOM 00y4eHus Ha mpooTsbkeHuu Beell sku3HH (bproccens 2018), mpexacraBnser coOoi
pErylIUpyIOIUNA  JOKYMEHT, KOTOpBIM IpeaycMaTpuBaeT B3aUMOCBS3b  KOHLENTYalbHOIO,
TEJEO0JIOTrHYECKOro, COJAEPKATENIbHOIO U METOAOJOTHYECKOrO IMOAXO0JI0B, MOAYEPKUBAS CUCTEMY
KOMIIETEHIIMH KaK HOBYIO 0a30BYI0 CTPYKTYpY 00Opa30BaTelbHbIX UTOIOB.

Kyppukynym mno mnpeamery ~@uzuxa” HE TOIBKO HampaBiseT paboTy IUAAKTHUYECKHUX
KaJI[pOB, CIIOCOOCTBYSI TBOPYECKOMY IOJIXOQYy K JOJITOCPOYHOMY M  KPaTKOCPOUYHOMY
JIUIaKTHYECKOMY TJIaHUPOBAHUIO, HO M CIIOCOOCTBYET pealin3aliy Ipolecca 00ydeHus -u3ydeHus-
OLICHUBAHMSI.

Hucuunnuna «®Pusukay, npeacraBieHHas / UCHONb3yeMas B IEJaroruueckoM IUIaHe B
JAHHOM KYPPHUKYJIYME, HTPACT BAKHYIO POJIb B PA3BUTHH JIUYHOCTH YYaIIUXCs, B POPMHUPOBAHUU
KOMIIETEHINM, HEOOXOAMMBIX Ui OOy4YeHHS Ha MPOTSHDKEHWHM BCEM KH3HU, a TakkKe s
MHTErpanuu B 00I11€CTBO, OCHOBAHHOE HA [TO3HAHUHU.

[Tpu pazpaboTke KyppuKyIyma 1o npeameTry «Du3uka» yIuThIBAIOCH ClEAYIOIIee:

* TOCTMOJIEPHUCTCKME TMOAXOAbl W TEHACHUMH B pa3paboOTKe KyppUKylIyMa Ha
HallMOHAJIBbHOM M MEXJ1YHApPOJHOM YPOBHE;

* He0OXOMMOCTh aJaNTUPOBaTh JUCIUIUIMHAPHYIO MpPOrpaMMy K OKHJAaHUSAM OOIIECTBa,
MOTPEOHOCTSAM yUaIIUXCs ¥ TPAAUIUSIM HAllMOHATLHOM IIKOJIBI;

* MOTEHIIMAJ JUCIHUIUIUHBI B QOPMUPOBAHUH TPAHCBEPCATBHBIX, TPAHCAUCIIUTUTHHAP-

HBIX U CTIENU(PUUECKUX HABBIKOB;

* HEOOXOAMMOCTh 00€CIeYeHHs] HEMPEPHIBHOCTH M B3aMMOCBSA3M MEX]Y IIUKIaMH OOIIETo
00pa30BaHMs: TOMIKOJILHOTO, HAYaIbHOTO, THMHA3WYECKOTO U JTUIIEHCKOTO.

Kyppukynym mno mnpenmery «®Pusuka» BKIIOHYaeT B ceOs CIEAYIOLIUE CTPYKTypHBIE
KOMIIOHEHTHI: Beedenue, Opzanuzauus yuedbnozo npouecca, Konuenmyanvnvie nonoscenus,
Cneyuguueckue komnemenyuu, Eounuyvt komnemenyuit, EOunuyst yueonozo cooepicanus,
eamenvnocms u pesyromamot o00yuenus, Memoouueckue pekomenoayuu K npouyeccy
o0yuenusa-usyuenusa-oyenusanus, bubnuozpagua. (Kyppuxkyaym makoce e6xnouaem 6 ceos
oolcuoaemvie uUmMocu O00YYEHUsI NO  Kaxcoomy KIAccy, Komopvie npeocmasisaiom cooou
cneyuguueckue KomnemeHyuu npeomema U YKA3blAOM KOHKDEmHble HABbIKU, KOMOopble
NPOAGNAIOMCA NOCMENeHHO HA OAHHOM 2mane o0yueHus, a makKdce YCMAHAGIUBAIOM Yelu
UMo208020 OYEHUBANUSL).

B 10 xe BpeMs KyppukyiyM no npeamety "®duzuka" HampapiseT IUIAKTHUYECKUE KaJapbl K
OpraHM3alMy IMpolecca 00y4eHUA-U3y4yeHUA-0LIEHUBAHNS HA OCHOBE €UHUI] 00y4YeHHs! (€AMHUIIBI
KOMITETEHIIUH - €IMHUIIBI COACPKAHMS - yueOHasl 1eATeTbHOCTB ).

Kyppukynym no npenmery «®usuka» o6agaet caeayouuMi QyHKIUSIMHU:

* KOHUENTYyalu3alusi KyppUKYJISIPHOTO MPEMJIOKEHUS, XAPAaKTEPHOrO ISl JAMCIHUILUIMHBI
«DPu3uKay;

* perymupoBaHHE M OOECIEYCHHE COTJIACOBAHHOCTH MEXKIY ITaHHOW JUCHUIUIMHONW H
OPYTUMH JHUCUUIUIMHAMU JIaHHOM KyppHUKYJISpHOW o0nacTu, Mexay oO0ydeHHeM-U3yuyeHHEeM-
OILICHUBAHHUEM, MEXIY KYyPPHKYISIPHBIMU TOKYMEHTAMHU, CTIIEHU(DUUHBIMUA JIJISI STOW AMCIUILTHNHBIL,
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CTPYKTYPHBIMH  KOMIICTCHUOUSAMU  JUCHUIIJIMHAPHOTO y‘ICGHOFO j1aHa, MCKIAY y‘-ICGHBIMI/I
CTaHJIaPTaMU U KYPPUKYJISIPHBIMU UTOTAMU;

* MPOCKTHPOBAHHE OOPa30BATEIHHOTO (KOHTEKCTYAIBHOTO) TPEUIOKECHHS (HA YpPOBHE
KOHKPETHOTO KJIacca);

* OIICHWBAHUE PE3yIbTATOB OOYUYEHUS H T. [I.

Kyppukynym no aucuumnuHe «Dusuka» aapecoBaH YUHUTEISM, aBTOpaM Y4eOHHKOB,
JTUIaM, OCYIISCTBISIONIMM METOIWYECKYI0 ¥ KOHTPOJIUPYIOUIYIO (QYHKIHMH, W APYTUM
3aMHTEPECOBAHHBIM JIUIAM.

Cnenyer OTMETHTh, YTO OCHOBHBIM aJpEcaToM »3TOr0 JOKYMEHTa SIBJISETCS YYCHHK
(MMeroIuiA oTpeIeNIeHHBINH CTaTyC B ’TOM OTHOIICHHH).

I. KOHIEIITYAJIBHBIE NIOJIOXKEHU S

B coorBerctBun ¢ Cadrul de referintd al Curriculumului National [2], kyppukymym
BKJIIOYAET B ceOs BCe MPOCKTHPYEMbIC 3HAHHS, YMEHHS, HABBIKA W T.J., KOTOPHIC JOJDKHBI OBITh
cOpMHUPOBAaHBl y y4aIIUXCS B INKOJE JUIS JOCTHIKEGHHUS PE3yJbTaTOB OOYYEHHUS II0 CaMbIM
BBICOKMM CTaHAApPTaM yCIIEBAEMOCTH, COTIIACHO WX MHIMBHIYaTbHBIM CITIOCOOHOCTSIM. Kyppukyimym
no npeamery «®dusnka» JUIS JUIEWCKOro NUKJIA SBISETCS COCTaBHOW yacThio HammonanbHOTO
KyppHKYyJIyMa ¥ TPEACTaBISACT COOOH CHCTEMYy KOHIENIHH, MPOLECCOB, MPOAYKTOB M HTOTOB,
KOTOpBIE BMECTE C KyPPUKYITyMaMu Uil IPYTUX JTUCHUIUIMH 00ECIICUMBAIOT (QYHKIIMOHATIBHOCTD U
pa3BUTHE 3TOTO YPOBHS 00pa3oBaHMsl. ITOT JOKYMEHT OCHOBBIBAETCS HA CIEIYIONINX MOIX0AaX:

® [ICHXOLEHTPUYECKUH;

® COLMOLCHTPUYECKHUH.

B paMkax nCHXOLEHTPUYECKOTO MOAX0/1a, aKIIEHT Y4eOHO MPOrpaMMbl CTABUTCS Ha YUEHHUKA C
y4ETOM €ro OCOOCHHOCTEW M MOTPEOHOCTEH, ero COOCTBEHHOTO pHUTMa OOYYEHHS U Pa3BUTHSL.
YcBOeHHE CHUCTEMBI [EHHOCTEH, NpPOABHracMoil OOMEeCTBOM, MPOUCXOIUT B paMKax
COITOIIEHTPUYECKOT0 TTOIX0a.

Cucrema KOMIETEHLIUH B paMKaxX JUCIUILUIMHAPHON MporpamMmbl o (pU3UKE COCTOUT U3:

KuroueBrble (TpaHcBepcaibHbIE) KOMIIETEHIIUH, KOTOPbIE SBISIIOTCA BaXKHOW KYPPUKYISIPHOM
KaTeropueil ¢ BBICOKOM CTENEHbIO aOCTparupoBaHUs W OOOOIIEHUS W OTPAXKAET OXKUJAHUS
o0IecTBa B OTHOIICHWU HIKOJIBHOTO OOyuYeHHs M OOIIUX pPe3ylbTaToOB, KOTOPHIE MOTYT OBITh
JOCTUTHYTBI y4YalluMUCsA B KoOHIE 0OydeHHs. OHM OTpa)kaloT KaK TEHICHIIMU B HallMOHAIHHOU
MOJIUTUKE B 00macTu oOpa3zoBaHusi, u3noxkeHHole B Komekce o0 oOpasoBanuu (2014), tak u
TeHJCHUMHA MEXIYHAPOJHOW MOJIMTHKH, U3JI0)KEHHbIE B PekoMeHmanusax EBporneiickoi KoMUCCHHI
(2018).

KiroueBnie (TpaHcBepcalibHBIE) KOMIIETCHIIMM OTHOCSTCS K pa3IMdHbIM cepaMm coruanbHOU
KU3HU U SIBISIIOTCA MYJIBTH- U MEKIUCIUILTMHAPHBIMH.

Crneunuduyeckue KOMIETEHIIUH TUCHUIIMHBI BBHITEKAIOT U3 KIIOUYEBHIX (TPAHCBEPCAIBHBIX)
koMmreTeHIwi. Kommnereniuu, cnenuduyunblie s KaXXA0H MIKOJIBHON AUCIUIIINHBI, TPEICTaBICHBI
B COOTBETCTBYIOIIEM KYPPUKYJIyME M JOJDKHBI OBITh JOCTUTHYTHI K KOHIly 9-TO Kiacca.
OTHOCUTENBHO (PU3UKH, OHU PACCMATPUBAIOTCS B pPaMKaX YEThIpeX CHeNU(DUUHBIX KOMITETEHITUI
JTUCIUTIIMHBI, @ TaKXe CIWHHI] KOMIETCHIUH, €IUHUIl COACPXKaHUS, yUYeOHOW MeATeTbHOCTH H
PEKOMEHIYeMBIX  MIKOJNBHBIX pe3ynpTaToB. Croenuduyeckrue KOMIETCHIUH  JUCIHUILTAHBI
pa3paboTaHbl I BCEX KIJIACCOB JIMIES M SIBISIOTCS OCHOBOW JIONTOCPOYHOTO TUIAHUPOBAHUS.
['omoBoe AMAAKTHYECKOE IUJIAHUPOBAHUE MO MPEAMETY BBINOJIHAETCA B COOTBETCTBUU  C
OopraHu3amnuel y4eOHOTO Mpolecca U C Y4eTOM OPHUEHTHPOBOYHOTO paCIpEACNICHHs 4acoB Ha
EAVHUILY COACPIKAHUS.

CucremMbl eqIMHHI KoMneTeHUnd. OHU CIPOSKTUPOBAHBI JJIsi OJHOW €IUHUIIBI OOYUCHHUS H
MpeHa3HAYeHBl ISl COBOKYITHOW OIICHKH IO MPOIIECTBUU AITOW EAWHHIBI OOyUeHUs W JJis
TEKYILEro OLICHUBAHUA. JTU CUCTEMBI SIBISIOTCS OCHOBOM JUISl TUIAAKTUYECKOIO MPOEKTUPOBAHMS
y4eOHBIX IMHUIL U TIOYPOYHOTO TNIAHUPOBAHUS.
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EnvHuipl KOMIETEHUHM, MPEACTAaBICHHBIE B KOHIE KaXJOro Kjacca, NpeJIHa3HA4YeHbl IS
T'OJIOBOT'O OIICHUBAHUS.

EnvHUIBI KOMIETCHIMN SBIISIOTCS COCTaBHOW YacThl0 KOMIIETCHIIMA M CIIOCOOCTBYIOT
dbopMHUpOBaHHIO CHENU(PUUIESCKUX KOMIETEHIIMHA, MPEACTABISIA JTambl WX MNpUHOOpeTeHus /
MOCTPOEHHUS.

EnuHuiel KoMNeTeHMi CTPYKTYpUPOBaHbl U pa3paboTaHbl I KaXJA0ro y4eOHOro rojga u
MPEJCTABICHBI B COOTBETCTBYIOIIEM KYPPUKYIIYME.

Enunuusl copep:kaHusi SBISIOTCS HWH(DOPMAIMOHHBIM CPEICTBOM, C IIOMOIIBIO KOTOPBIX
JOCTUTAIOTCS €AMHUIBI KOMIETEHIUN JUIsl TaHHOW eauHulbl oOydeHus. COOTBETCTBEHHO, OHHU
HaIpaBJieHbl Ha JOCTM)KCHHE KOMIICTCHIIMM, CTeU(DUUHBIX IS JAaHHOW JUCIMIUIMHBI, a TaKXkKe
TPAHCBEPCATBHBIX / TPAHCIUCIUTUTMHAPHBIX KOMITETEHITUH.

Enuaunel comepxaHus BKIIOYAIOT TEMbI M CIUCKH TEPMHUHOB (MTOHATHH), XapaKTEPHBIX IS
MpeAMeTa, KOTOPbIE JOKHBI 00OTalaTh JIGKCUKOH YYallerocs MO 3aBEPIICHUU ITOU €AMHUIIBI
o0OyueHusl.

Pexomenayemble yuyeOHbIE JeSITEJIbHOCTH U HIKOJbHbIE Pe3yJbTAaThl MPEICTABISIOT CO0O0M
OTKPBITBI CIHCOK 3HAYMMbBIX KOHTEKCTOB IS MPOSABJICHUS €IUHMUI] KommeTeHuuil. OnHu
CIPOEKTUPOBAHEI JIJIsi (HOPMUPOBAHUS/PA3BUTHSI M OIICHUBAHS B PaMKaX COOTBETCTBYIOIINX CIUHUI]
oOyueHusl. YUHUTENnb CBOOOJCH PACUIMPUTH STOT CIHUCOK, B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
y4aluxcs, yCIOBUSIMH MPOBENCHUS YPOKa, HAIMYHBIMU PECYPCAMH U T.II., CO BCEH MEPCOHAIBHOU
OTBETCTBEHHOCTBIO.

Il. OPTAHU3ALMSA YYEBHOI'O ITPOLECCA

Craryc Kyppukyaspnasa | Kiaace Koua-Bo yacoB B | Kos1-BO 4acoB B roa
JTUCIHUIIINHBI 00J1aCTh HeOeII0
I'yman. Peau. I'yman. Peaa.
Obs3aTtennbHas | MarTemaTuka u X 2 3 68 102
eCTeCTBeHHbIC Xl 2 3 68 102
HAYKH XIl 2 4 68 136
Mpumeuanue.

1. Ilpenooasamenv ce0600en 6 6blOOpe NOCIE006AMENLHOCIMU  U3YUEHUA  PA30EN08,
pacnpeoeneHus 4acoé 6 COOMEEMCMEUU ¢ YYeOHbIM NAAHOM, COOII00AA YCN08UA NOJIHO20
U3YYEHUSA COOePHCAHUA U OOCMUNCEHUS YCMAHO061eHHbIX Komnemenyuul. Ilpenooasamens
Hecem 0meemcmeeHHOCHb 3d NPUMEHEHUE KYPPUKYIYMA K KOHKPEMHbIM YC108UAM U PUMMY
padomul Kaxcoo20 yueHuKa u Kax3coo2o Kuacca.

2. Eounuubl komnemenuuii, eOUHUUBL COOEPHCAHUSA U YUeOHA 0esAmeNbHOCHb, OMMeUeHHble
36€300uKoil (*), uzyuaromca 00OnOJTHUMETbHO O HCENAHUIO YUAUWUXCA UMW POOumenell.

3. Bce mecmbl 011 CyMMaAmueHo20 OUEHUBAHUA OO0JIHCHBL COOEPHCAmv 3A0aHUSA MOIAbKO U3
eOUHUY, KOMNEemeHyuil U eOUHUY, COOEPIHCAHUA 00A3AMETbHBIX 0J1A USYUEHUSL.

4. Jlabopamopuvie pabomot asnarwmca odazamenvuvimu. Ilpenooasamensv mosxcem 3amenums
pabomy Opy2oii — noOOOHOU, 8 3A6UCUMOCHU OM B03MONCHOCHICN WIKOJIbHOU (YU3UYeCKOol
nabopamopuu. Knaccel ¢ peansnvim npogpuinem 0014cHbl 6bINOIHAMS PUUUECKUT NPAKMUKYM
6 KOHUE NPOXO0IHCOeHUA KAMCOOU 2/1a6bl y4eOHUKA UIU 8 KOoHYye yueonozo 2ooa. Duzuyeckuil
NPAKMUKYM 00JIHCEH 8bINOJIHAMBCA 6 2pynnax no 2-4 yuenuka, 6 meyenue 00H020 ypoka (45
Mun.) unu yueonoit napuot (90 mun.).

5. Ilpu paszpabomke yueOHUKO8, ABMOPbL O00JIHCHBL COOIO0AMb MPEOOCAHUA OAHHOZ0
Kyppukyayma. B mekcme yueOnuxka o0003Hauenue Quuueckux GeIUYUH  OO0TIHCHO
OCYWEeCmeAMbCA  CO2NACHO  OeUCmEYIOWUM mMemponozudeckum cmanoapmam. Jlondxcna



UCnonb3o6ambCa MmepmMuUroI02usl, XapaKkmepHan 011 OAHHOUL ()uCl(ul’lJ'lqul, U 6 coomeemcmeuu

C U3103cenuem 6 OGHHOM Kyppukyjyme.

. CHEHU®GUIYECKUE KOMIIETEHIUU TUCHUITIJINHBI « PU3UKA.

1. Pacno3HaBaHue W omnucanue QU3MYECKUX SIBJEHHMHA W MX NPOSIBJEHHNA myTeM
HeNOCPeJICTBEHHOI0 HADII0IEHUS U AHAJIN3a UCTOYHUKOB HH(poOpMalu, BbIPAXKas HHTepeC H

BHUMAaHHUeE.

2. HccnenoBanue MMPOCTBIX (])n3nqec1mx sIBJICHUH nmyTemM HaﬁJIIOI[eHI/IH H IKCIICPUMCEHTOB,

ACTPOHOMMSA»

BbIpaKasi HACTOMYHUBOCTh M TOYHOCThD.

3. Avamm3 u npeacraBjiceHue NaHHbIX M ]/IH(l)OpMaIII/IH 0 MPOCTBIX (lm3uqec1mx ABJICHUAX,

3aKO0HAaXx, Teopm?l H UX TEXHUIECCKOM IPUMECHCHHU U, IPOABJAA KPUTHIECCKOE€ MBIIILJICHHUE.

4. IlpumeHeHne 3HAHMI U HABBIKOB B 00/1acTH (U3MKM NPH PelleHUM 3a1a4 U NPoOJIeMHBIX

chyaum?l u3 HOBceIlHeBHOﬁ KU3HU, MPOABJIAA YCUWINA U TBOPYECKOC OTHOIICHUE.

PeanbHblil npoduib:
X Kknacc

Eannunbl koMneTeHmuii

Ennnanunel yueOHOro
coJepKaHus

Pexomennyembie BUABI
AeSITeJIbHOCTH U Pe3yJibTaThl
o0y4yeHust

MEXAHHUKA

l. Kunematuka

1.1. Onucanune OBHXKEHUS TeE,
C HCIIOJIb30BAaHUEM MOJICIICH 1
MOHATHI: MaTepuambHas
TOYKa, TBUXKYIIEECS TEJIO,
TBEpAOE TeNOo, TEJIO OTCUETA,
CUCTeMa KOOpJIUHAT, CHCTEMA
0TCYeTa, TPACKTOPHS,
repeMenieHue, PO EHHBIN
MyTh, KOOPAMHATA, CKOPOCTb,
CpeIHSIS CKOPOCTb,
YCKOpEHUE, MEePHO/I, 4acTOTa,
yTJI0Basi CKOPOCTb,
[EHTPOCTPEMUTETHHOE
YCKOpEHHUE.

1.2. Onpenenenue ycnoBuii, B
KOTOPBIX TEJIO MOXET OBITH
OIMKMCAaHO KaK MaTepuaabHas
TOYKA M KaK JIBFOKYIIEECS
TeJIo.

1.3. OObsacHeHUE
OTHOCUTEIBLHOCTH
MEXaHHUYECKOTO JIBUKEHHUS.
1.4. BriaBienne
0COOCHHOCTEH
MIPSMOJIMHENHOT O
PaBHOMEPHOTO U
IIPSMOJIMHENHOTO

e OCHOBHBIC ITOHSTHUS
KHHEMAaTUKHU. BekTopHbIe
BennuuHbIL. Onepanuu ¢
BekTopamu. OTHOCUTENbHAs
MTOTPEIITHOCTD.

e PapHOMEpHOE
MPSIMOJIMHENHOE ABH)KEHNUE.
CxopocTh. 3aK0oH
PaBHOMEPHOTO
MPSIMOJIMHENHOTO
JBUKECHMUSL.
OTHOCUTENBHOCTH
MEXaHUYECKOT O ABM)KECHUS.
I'padnueckoe
MIPEACTaBICHUE 3aKOHA
PaBHOMEPHOTO
MIPSIMOJIMHENHOTO
nerkeHnsd. [Ipumenenue.

e [IpssmonuHeliHOE
paBHOIIEpEMEHHOE
JIBU>KEHUE. Y CKOPEHHE.
YpaBHEHHE CKOPOCTH.
3aKOH NPSAMOJIMHENHOTO
PaBHOIIEPEMEHHOTO
JIBIDKEHMS. JIBHOKEHHE Tl

Buowl yuebnoii oesmenvnocmu:
DKCIEPUMEHTHI:

- IPAMOJIMHENHOE U
KPUBOJIMHEWHOE JIBUYKEHHE /
JIBUKEHHE 110 OKPY’KHOCTH;

- OTHOCUTENBHOCTD JIBH)KEHUS;
- IaJICHUE TEJ B BO3/1yX€E, B
BakyyMme (B TpyOke HproToHa) n
B KHUJIKOCTH;

- OIIpeJIeIeHNEe HalpaBJIeHUs U
3HaKa HalpaBJIEHUS] CKOPOCTH
IIPU IBUYKEHHUH 110 OKPY>KHOCTH;
Pemenue 3a1a4 u npoOIeMHBIX
CUTYaLHi:

- OI€pallii HaJ BEKTOpamH,
orpeziesieHue MPOeKIUU
BEKTOPA Ha KOOPAMHATHYIO OCb;
- ONpe/esIeHNe TI0JI0KEHUS
MaTepHUaIbHOW TOUKH B CUCTEME
KOOpJMHAT / OTCcUeTa,
OIIpEeEIIHNE
MIPOEKIIMHA BEKTOPOB:
[EpPEMELIEHMS, CKOPOCTU U
YCKOpEHHH,

- IPUMEHEHHE 3aKOHOB O
CJIO’)KEHUU MEePEMEIICHUN U
CKOPOCTEN;
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PaBHOIIEPEMEHHOTO
JIBU>)KEHUI, PABHOMEPHOT'O
JBUKEHUS 110 OKPYKHOCTH.
1.5. AHanuTHuYeCcKoe U
rpaduyeckoe npeacTaBieHue
3aKOHA NPSIMOJIMHEWHOTO
PaBHOMEPHOTO JABUKECHUS,
3aKOHA JBUKEHMSI U 3aKOHA
CKOPOCTH IIpU
MIPSMOJIMHETHOM
PaBHOIIEPEMEHHOM
JBUKEHUH.

1.6. ITpumenenue hopmyn

CKOpPOCTH, CpeIHEN CKOPOCTH,

YCKOpPEHHH,

LEHTPOCTPEMUTEIBHOIO

YCKOpPEHHs], Iepruoaa,

4acTOTBHI, YIJIOBOW CKOPOCTH,

3aKOHA NPSIMOJIMHEWHOTO

PaBHOMEPHOTO JIBUKEHMUS,

3aKOHA JBUKEHMSI U 3aKOHA

CKOPOCTH IIpU

MIPSAMOJIMHETHOM

PaBHOIIEPEMEHHOM JIBUKEHUU

JUISl peIlIeHNUs 3a/1a4 B

KOHKPETHBIX CUTYyalMsIX.

1.7. DxcnepuMeHTaIbHOE

UCCIIEJOBAHNE

MIPSMOJIMHENHOTO
PaBHOMEPHOTO JIBUKEHUS

U IPSIMOJIMHEWHOTO

paBHOIIEPEMEHHOTO

JIBKEHUSL.

1.8. 3anuch 3HaueHu
U3MEpPEHHBIX PU3NYECKUX
BEJIMYMH B TAOIHILY C
pacyeToM a0COFOTHOM 1
OTHOCUTEIIbHOU
MOTPEIIHOCTH.

1.9. Ananu3 pe3yapTaToB
MIPOBEJIEHHBIX U3MEPEHUN U
(bopMyIMpOBKa BHIBOJIOB Ha
OCHOBE TOJTyYEHHBIX
pe3yJIbTaTOB.

1.10. ITmanupoBanue

JESATEIBHOCTH 110

AKCIIEPUMEHTAIILHOMY

HCCIIEIOBAHUIO U PELICHUIO

MPOOJIEMHBIX CUTYaIUH.

1.11. ®opmupoBanue

CUCTEMHOT'O TOBEACHUS

YYaCTHUKOB JOPOYKHOTO

o BepTukanu. ['paduueckoe
IIpEICTaBICHUE 3aKOHA
NPSAMOJIMHEHHOTO
PaBHOIIEPEMEHHOTO
JBUKCHUS U 3aKOHA
CKOpPOCTH.

e KpuBoiauHenHoe
JIBHKeHue. PaBHOMepHOE
JBUKCHHE 110 OKPYKHOCTH.
[lenTpOoCTpEMUTENIBHOE
YCKOpEHHUE.

" Jlyist yriry0/1eHHOro
U3yYeHUsI:
JIBH>KEHHE TEMI 110
napaboIMIeCKUM
TPACKTOPHSIM.

- MpUMEHEHHE POPMYIT
CKOpPOCTH M YCKOPECHHS,
3aKOHOB JBW)XCHUS U
CKOpOCTEH, MOCTPOEHHE
KOOpJMHAT, rpauKoB
CKOpPOCTH M YCKOPEHHUS;

- IpuUMeHeHue Gpopmyn
BPEMEHH, YaCTOTBI,
HEHTPOCTPEMUTEIHHOTO
YCKOpPEHHUS U YTIIOBOU
CKOPOCTH,;

-* IBHOKEHHUE TEJI 10
napaboIMYEeCKUM TPACKTOPHUSIM.
- Jlabopamopnwvie pabomur Nel
«H3yyenue pagnomepno2o
NPAMOTUHEUHO20 OBUNCEHUSL) U
No2 «Dxecnepumenmanvhas
npoBepKa 0OHOU U3 Popmyi,
xapakxmepusyrouux
NPAMONUHEUHOe
pasHonepemenHoe 08UCeHUe
menay.

[IIkonpHBIC PE3yIBTATHI:

- BBITIOJTHEHHBIN SKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
HKCIIEPUMEHTE / UCCIIEIOBAHUI
/ mabopaTopHoi paborte;

- pelleHHbIe 3a/1a4u /
pOoOJIEMHBIE CUTYAIINH;

- IpeJICTaBICHHOE 0000IIEHHOE
pe3roMe Ha Temy «Buabl
JIBUKEHHS] MaTepHAIbHBIX
TOUYEK.

- TpeACTaBIEHHOE COOOIIEeHNE
Ha OJHY U3 TeM: «CruaomeTp»,
«AKcenepoMeTp».

- BBITIOJTHEHHBIA TTPOEKT
STEM/STEAM

«OT 4acCTOTHI BpalleHUs
nefanei K CKOpOCTH JIBIKEHUS
BEJIOCHIIEIAY.

- Pewennwii cymmamuenuolii
mecm.




JBIDKEHUS (TIepeCceueHHe
YIIUI] U KEJIE3HOJOPOKHBIX
IIyTEH, IIEpEMEIIEHUE C
UCIOJIb30BaHUEM
TPAHCHOPTHBIX CPEACTB U
T.J.), pTYMEHTUPYS Ha
IIPUMEpPE PA3IUUHBIX
POOJIEMHBIX CUTYaIU, YTO
IIPU ABMKEHUM Ha JIF000H
CKOpPOCTH Y TPAHCIIOPTHOT'O
CPEICTBA €CTb TOPMO3HOMN
IyTh, KOTOPBIN BCErAa HYKHO
YUUTHIBATD.

*1.12. KauectBeHHOE U
KOJINYECTBEHHOE OIUCAHNe
JBDKEHUS Teja Mo
napaboIMYeCKIM
TPAEKTOPUSIM.

Hosvle ¢usuueckue nonsasmus. OTHOCUTENbHAS TIOTPEIIHOCTh, MTHOBEHHAS! CKOPOCTb,
abco0THAsI, OTHOCUTENbHAS U TIEPEHOCHAs! CKOPOCTH, YCKOPEHHE, IEHTPOCTPEMUTEIBHOE
YCKOpEHHE, YIJIOBasi CKOPOCTh, YPaBHEHUE U 3aKOH JIBIKEHUSI, YDOBHEHHE CKOPOCTH,

*rmapaboudyecKas TPaeKTOPHsI.

1. JAnnamuka

2.1. OGo0uieHne pe3yabTaToB
AKCIIEPUMEHTAIBHBIX
HaOII0IeHUH TIpU
(bopMyIHpPOBaHNUYT TIPUHITAIIOB
JTMHAMHKH.

2.2. ®opmynupoBaHue /
U3JI0KECHHUE TIPHHIIUIIOB /
3aKOHOB JIMHAMUKH,
OCHOBAHHBIX Ha IPUYHHHO-
CJIEICTBEHHOU CBSI3H.

2.3. Onpexaenenue nap cui,
KOTOPBIE CYIIECTBYIOT BO
B3aUMO/IeHICTBUH.

2.4. [lpuMeHeHne PUHITAIIOB
HBIOTOHOBCKOW MEXaHUKH,
3aKoHa BcemupHoro
TATOTEHUSI, (POPMYIT CHITBI
YIIPYTOCTH U CHITBI
CONPOTHUBIICHUS /TPpEeHHS B
KOHKPETHBIX CUTYaITHIX.

2.5. BrisBnenue
0COOEHHOCTEN paBHOMEPHOTO
PSIMOJIMHEHHOTO JIBUKEHUS,
pPaBHOTIEPEMEHHOTO
MPSIMOJINHEHHOTO IBUKCHUS U
PaBHOMEPHOTO JABHXECHUS 110
OKPY>KHOCTH B KOHTEKCTE
NPUHIAIIOB AUHAMHKH.

® 3aKOHBI / IPUHLUIIBI
JUHAMHKU. 3aKOH UHEPLUH.
WHepunanpHble CUCTEMBI
orcyeta. OCHOBHOM 3aKOH
JUHAMHKU. 3aKOH JIEHCTBUS
U IPOTUBOICHCTBHUS.

e ['paBUTALIMOHHOE ITOJIE.
HanpsxeHHOCTB
IPaBUTALMOHHOTO MOJIS.
3axkoH BecemupHoro
TATOTEHHUS. J[BUKEHHE
HEOeCHBIX Tel
(Ka4eCTBEHHO).

» Cwiia ynpyrocru.

Cuna tpenus. Koapdunment
Tpenus. Cuia
CONPOTUBJICHHUS. J[BUKEHHE
TeNa MoJ AEHCTBUEM
HECKOJIbKUX cui (110
TOPU30HTAIIBHOU
MMOBEPXHOCTH, 110 HAKIOHHOMN
IIOBEPXHOCTH, 110
okpyxHOcTH). [Ipmenenue.

" Jlyist yriry0JieHHOro
U3yYeHUsI:

JIBmkeHre HeOECHBIX Te,
VCKYCCTBEHHBIX CITYTHUKOB

Buowl yuebnoii oesmenvnocmu:
IToBTOpEHME NPONHAEHHOTO
MaTepuana: cuja TSHKeCTH , BEC.
DKCIEPUMEHTHI:

- HaOJII0/IeHUE 32 PA3IUYHBIMU
BHUJaMH B3aMOJEHCTBUHN
MEXy TelaMHu;

- MpoBepKa PyHIaMEHTaTLHOTO
3aKOHA JUHAMHKWY;

- U3Y4YEHUE ICUCTBUS U
MPOTUBOICHUCTBUS TE,

- IBMYKEHHE TEJI MOJ ICHCTBUEM
HECKOJIbKUX CHIL.

Pemrenue 3agauq:

- IPUMEHEHHE 3aKOHOB
JTUHAMUKH;

- IPUMEHEHHE 3aKOHA
BcemupHoro tsarorenus u
(bopMyIIbI HAMIPSKEHHOCTH
TPaBUTAIMOHHOTO TIOJIS;

- U3y4YCHHE JBUKCHHUS TeJa MOJ]
JNEUCTBHEM HECKOJILKHUX CHIIL.
Jlabopamopnas pabomur N3
«Onpeodenenue HeuzeeCcmuoll
Maccovl mena ¢ NOMOUWbIo
NPYHCUHBL U MeNd C U38ECMHOU
maccouiy u Ne 4 «Onpedenenue
Ko3¢hhuyuenma mperus
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2.6. O0bsicHeHHE
B3aUMOJICVCTBHS TEN BO
Bcenennoii npyu HATMYKUK CUIT
IPaBUTAIMOHHOTO
MPUTSKEHUS, KOTOpbIE
3aBUCAT OT MACCHI T U
paccTosHUS MEXy HUMH.
2.7. laTepnpeTanus CHIIBI
TSYKECTH KaK CHJIbI
BCEMHUPHOT'O TATOTEHUS,
MIPOSBIISIOLIEHCS BOJIN3H
3emiiu, a yCKOpeHus
cBOOOHOrO MaICHUS - KaK
HaANPSDKEHHOCTH
IPaBUTALMOHHOTO MOJIS.
2.8. DKCriepuMeHTaIbHOE
UCCIIeIOBaHNE 3aBUCUMOCTH
VIJTMHEHUS YIIPYTUX TET OT
IeOPMUPYIOIICH CHIIBI,
3aKOHOB TPEHUS CKOJIbKEHUSI.
2.9. KauectBenHoe u
KOJIMYECTBEHHOE OMHCAHNE
JIBUKCHHSI TEJIa IO
JeCTBHEM HECKOJIbKUX CHUIT B
WHEPLUHATBHBIX CHCTEMaxX
oTcyeTa (110 TOPU30HTAIIH, 110
HAKJIOHHOM TJIOCKOCTH, TIO
OKPY>KHOCTH).

2.10. 3anmch 3HaUEHUI
M3MEpPEHHBIX PUBNYECKUX
BEJIMYUH B TAOJIMILY, pacueT
abCOIOTHON U
OTHOCHUTEIIBHON
MOTPEIIHOCTH.

2.11. Ananus pe3yabTaToB
MIPOBEICHHBIX U3MEPEHHI U
(dhopmynupoBaHUE BHIBOJIOB
Ha OCHOBE OLIEHKH
MOJIYYEHHOTO pe3ynbTara.
2.12. TInanupoBanue
JeSITeILHOCTH 110
IKCIIEPUMEHTAITLHOMY
WCCIICIOBAaHHIO U PEUICHUIO
MPOOJIEMHBIX CUTYaIIUH.
2.13. ®opmupoBanue
0€e30I1acCHOT0 MOBEICHUS
Y4aCTHUKOB JOPOIKHOTO
JBIDKEHUS (TIepEeCceUCHHE
VIIUIL ¥ KETIE3HOI0POKHBIX
IIyTEH, IIEpeMEIIEHUE C
HCIOJIb30BaHUEM

(KOTMYECTBEHHO).
JIBH>KEHUME TEI TTOJ
JeiCTBHEM HECKOIbKUX CHJI
(cucTeMBI CBSI3aHHBIX TEII).
HeunepuuanbHbie CUCTEMBbI
orcuerta. LleHTpobexHas
cuia.

CKOJIbOHCEHUAD .

[[IkonbHBIE PE3YIBTATHI:

- BBITIOJTHEHHBIN YKCIIEPUMEHT;
- IPEe/ICTAaBJICHHBINA OTYET 00
AKCIIEPUMEHTE / UCCIICIOBAaHUH
/ mabopaTopHoi pabore;

- peIIeHHBIC 3a/1a4u /
poOJIeMHbIE CUTYAIINH;

- 00001IIEHHOE pe3oMe
«CTpyKTypHBIE KOMIIOHEHTHI
JTUHAMHUKHU KaK TEOpUHU
B3aUMOJICUCTBHUIT.

- [IPE/ICTAaBICHHOE COOOILIEHNE
Ha OJTHY U3 TeM

«[IpumeHenue ynpyrux
CBOICTB T€J B pa3NUYHBIX
YCTPOMCTBAX U MAIIMHAX,
«AHaJIN3 pa3INYHBIX CIIy4aesB,
KacalolUuXCsl YMEHBIIICHUS
BIIUSTHUS CHJI TPEHUS, a TAKIKE
UX HUCIIOJIb30BAHUEY.

- BBITIOJTHEHHBINA TTPOSKT
STEM/STEAM

«3aBHCHUMOCTb TOPMO3HOTO
MyTH TPAHCIIOPTHOTO CPEACTBA
OT COCTOSIHUSI TIOBEPXHOCTH
MIPOE3IKEN YaCTU».

- Pewwennviu cymmamusnwiii
mecm.

* Pemrenue 3aja4 Ha

- IBMOKEHHE TEJI IOl JICHCTBHEM
HECKOJIBKUX CUJI (CBSI3aHHBIC
Tena);

- IBMKEHHE HEOECHBIX TEIl,
HCKYCCTBEHHBIX CITYTHUKOB;
-IBMDKCHHUE Teja B
HEWHEPIHUAIbHBIX CUCTEMAX
oTCUeTa.




TPAHCIIOPTHBIX CPEJICTB U T.
1.), apTYMEHTHUPYsI Ha
MIpUMEpE Pa3IMUHbIX
poOJIEMHBIX CUTYaIUH, 4TO
MIpY IBIYKEHUH HA JTFO00H
CKOPOCTHU Y TPAHCIIOPTHOTO
CpeJlICTBa €CTh TOPMO3HOM
IIyTh, KOTOPBIN BCET1a HYKHO
YYHUTHIBATH.

2.14, * AHanu3 paznuuuit
MEXy CTaTUYECKUM TPEHUEM
1 KUHETHYECKUM TPCHHEM.
2.15. *KoauuecTBEHHOE
HCCIIEN0BaHNE IBKEHHUS Tela
o, ASMCTBUEM HECKOIBKHX
CWJI B MTHEPIIMATbHBIX
cucTeMax OTcu€Ta (CUCTEMBI
CBSI3aHHBIX TEN).

2.16. *KoauuecTBEHHOE
HCCIIEN0BAHUE IBUKEHUS
HeOECHBIX TENI U
HCKYCCTBEHHBIX CITyTHHKOB.
2.17. *KauecTBeHHoE 1
KOJIMYECTBEHHOE OIHCAHUE
JIBHOKCHHS TEJ IO/, IeliCTBUEM
HECKOJIBKUX CHJI B
HEUHEPIMAIbHBIX CHCTEMax
OoTCcUeTA.

Hoegvie pusuueckue nonsimus: iHepuuanbHas / *HenHepIaabHas CUCTeMa OTcYeTa, ICUCTBHE 1
MPOTUBOCHCTBHE, TTIa/IKas / UJleabHAasl TOBEPXHOCTh, UJeallbHAsl HUTh, UJCAIbHBIN OJIOK.

I11. Mexannueckuii umnyJjbc. Mexannueckast

adoTa M JHeprus.

3.1. KauecTBenHoe u
KOJIMYECTBEHHOE OMHMCAHUE
MOHATUI: MEXaHUYECKAs
pabota, MexaHHYeCKas
MOIIHOCTb, KHHETHYECKast
SHEPTHUsl, MOTEHIUATbHAS
sHepTHUs, paboTta
KOHCEPBATUBHBIX CHUJI, paboTa
CHUJI TPEHU S, MEXAHUYECKHUI
HMITYJIbC, 3aKOH COXPaHEHUS
MEXaHWYECKOHN YHEPTHUH,
3aKOH COXpaHEHEHUs
MEXaHUYECKOT'O UMITYJIbCA.
3.2. BeisiBneHue yCcloBAN
COXpaHEHHUs MEXaHUYECKON
SHEPTUH.

3.3. Ucnonb3oBanue
(UBUYECKUX BEITUYHH:
MEXaHUYECKOW MOILIHOCTH U
SHEPTUH, MEXaHUYECKOIO

e MexXaHN4eCKHUI UMITYJIbC.
Teopema 06 U3MeHEeHUH
MEXaHUYECKOI'0 UMITYJIbCa
MaTepUaIbHOU TOUKH. 3aKOH
COXPAHEHHUS MEXAaHUUYECKOTO
umnyaeca. Heynpyruii ynap.
PeakTuBHOE ABMKEHUE.

» Mexanudeckas paboTa.
MexaHndecKkast MOIITHOCTb.
Kunernueckas sueprusi.
Teopema 06 u3mMeHeHUN
KMHETUYECKOM SHEprUHu.

» KoHcepBaTHBHBIE CUIIBI.
Pabota KoHCepBaTHBHBIX
cuin. [loreHnnanbHas
I'PaBUTALlMOHHAS SHEPTUL.
ITorenuumanpHas sHEpPIrust

ynpyroi nedopmaruu.

Bunpr yueOHOM 1eaTeTbHOCTH:
DKCHEPUMEHTHI:

- IpeBpaIleHNe U COXpaHeHHE
MEXaHUYECKOM IHEPIHH.
Pemenne 3anau:

- IPUMEHEHHE TOHITHIA
MexaHu4ecKas padora,
MOIITHOCTh U MEXaHUUECKast
SHEPIHUsl, MEXaHUYECKHUN
UMITYJIbC, IPUMEHEHHUE 3aKOHA
COXpaHEHHUs] MEXaHUYECKOMN
SHEPIUu, TEOpeMbl 00
U3MEHEHUH MEXaHHYECKOTO
UMITYJIbCa, 3aKOHA COXpaHEHHEs
MEXaHUYECKOT0 UMIYJIbCa
(Heynpyruii yaap, peakTHBHOE
JIBI)KEHUE) B Pa3HBIX
KOHTEKCTaX.

- Jlabopamopnas paboma Ne 5
«CpasHenue pabomul cunvl
ynpy2ocmu ¢ U3MeHeHuem
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HMMITYJIbCa, TEOPEMBI 00
M3MEHEHHH UMITYIIbCA,
TEOPEMbI U3MEHEHHUS
KMHETUYECKOM SHEPTUU U
3aKOHA COXPaHEeHHUSI
MEXaHUYECKON DHEPTUU IIPU
pelIeHnu 3a1a4d u
POOJIEMHBIX CUTYaIHA.
3.4. DKCepuMeHTAIBHOE
UCCIIeIOBaHME SIBJIICHUH,
OCHOBAHHOE HA IPUMEHEHUHU
3aKOHA O COXpaHEHUH
MEXaHUYECKON DHEPTUU U
MEXaHUYECKOTO UMITYJIbCA.
3.5 Banuce n3MepeHHbIX
(U3NIECKUX BETUYNH B
Tabnuily, pacyer
a0COIOTHON U
OTHOCUTEIIbHOMN
MOTPEIIHOCTH.
3.6. AHanu3 pe3yabTaToB
MIPOBEICHHBIX H3MEPEHUN U
(hopMyIIMpOBaHKE BBEIBOJIOB
Ha OCHOBE OLICHKH
MOJTyYEHHOTO pe3ysIbTara.
3.7. IlnanupoBanue
NESTeTbHOCTH TI0
HKCIEPUMEHTATBHOMY
WCCIIIOBAaHHIO U PEUICHUIO
POOJIEMHBIX CUTYaIUH.
3.8. [IpumeHeHne 3aKoHA
COXpaHEHMs UMITYJIbCa IS
abCOJIIOTHO YIIPYroro
COyJIapeHUs MPH pelIeHUH
3a/1a4 ¥ IPOOIEMHBIX
CUTYyaLUH.
3.9. *O0bscHeHme
PEaKTUBHOTO JIBUKECHUS Ha
OCHOBE 3aKOHa COXPaHEHUS
UMIYJbCA.

Pabota cwibl TpeHus /
COIIPOTUBJIICHUS.

* 3aKOH COXpaHEHUH U
IIPEBPALLCHUS
MEXaHUYECKON YHEPTUN.
[Ipumenenus.

" Jl1s1 yriry0/1eHHOro
U3yYeHHUsI:
AOCOJIFOTHO yrIpyrue
CoyJlapeHusl.

KUHeMU4ecKol dHepeuu meunay
u

Ne 6 «Onpeoenenue

K03 puyuenma mpenust
CKOIbIICEHUSL HA OCHOBE
meopemvl U3MeHeHUs
KUHEeMU4eCKOU SHePIULL.

[lIkonbHBIE PE3YIBTATHI:

- BBITIOJTHEHHBIN YKCIIEPUMEHT;
- IPEe/ICTAaBJICHHBINA OTYET 00
AKCIIEPUMEHTE / UCCIICIOBAHUH
/ mabopaTopHoi pabore;

- peIIeHHBIC 3a/1a4u /
poOJIeMHBIE CUTYAIINH;

- IPEJCTABICHHOE COOOIIEHUE
Ha OJHY U3 TeM: «BeuHb1i
JIBUTATEIh. MEUTHI U
peabHOCThY, «/croib30BaHue
HOTEHIINAIbHON
I'PaBUTALMOHHOU SHEPTUM.

- Pewwennviii cymmamusnwiii
mecm.

*IJKCIIEPUMEHTBI:

- MPOBEPKA 3aKOHA COXPAHCHHUS
UMITyJBCa TPU a0COTIOTHO
VIIPYTOM COYIapEHUH JIBYX TeI.
*Pemienue 3ama4 ¢
MCIIOJTb30BaHUEM 3aKOHA
COXpaHEHHSI MEXaHHYECKOTO
UMITYJIbCa (a0COFOTHO YIIPYToe
COoylapeHue).

Hoesvie gbus’uqecmte NOHSAMUSA. MEXaHMISCKHI HUMITYJIbC, TEOpEMA 00 M3MEHEHUU MEXaHHUYECKOTO

HUMITYyJIbCa, 3aKOH

COXPAaHCHUA

MEXaHHUYCCKOT'O

HUMITYyJIbCA,

TeopeMa 00 HW3MEHEHUU

KHHETHYECKOW YHEPTUH, MOTEHIIMAIbHAS SHEPTHs ypyrou nedopmaruu. *ymnpyroe / Heynpyroe
COy/IapeHue, *peakTHBHOE ABI)KCHUE, * IBIKECHUE OTJAAUH.

1V. DieMeHTHI CTATHKH

4.1. BeisiBieHue ycloBHi, npu
KOTOPBIX TEJIO COBEPIIAET
MOCTYMAaTEeNbHOE WIN
BpaIIaTeIbHOE BIDKCHHE.

4.2. OnpeneneHue ycaoBHid, B
KOTOPBIX TEJIO HAXOUTCS B

e PaBHOBECHE Tena IpU
JNENCTBUU
MIPOTUBOAECUCTBYIOIINX CHJL.
PaBHOBecue npu

IIOCTYIIaTCJIbHOM ABMXCHUU.

Buowl yuebnoii oesmenvnocmu:
OKCNEPUMEHTBHI:

- paBHOBECHE Tella MO/
JIEHCTBUEM HECKOJIBKHX CHIT,

- OTIpE/ICIICHUE TIOJI0KCHUS
IEHTpPA TSHKECTHU TUIOCKHUX




paBHOBECHHU MIPU
MOCTYMATEILHOM WIIN
BpalllaTeIbHOM JABMKCHUU.
4.3. [Ipumenenue ycioBuit
paBHOBECHS B KOHKPETHBIX
CUTYaIUsX.
4.4. OnpeneseHue UEHTpa
TSDKECTH TIOCKUX (Uryp.
4.5. O0ObsicHeHuE CBS3U
MEX1y MOTEHIIUAIBHOMN
SHEpPruer U MEXaHUYECKUM
paBHOBECHEM B
IPaBUTALIMOHHOM IIOJIE.
4.6. 3anuce N3MEPEHHBIX
(bu3MYECKUX BEIUYUH B
TabJHIy, pacder
abCoNIOTHON U
OTHOCHUTEIIbHOMN
MOTPEIIHOCTEH.
4.7. Ananu3s pe3ynbTaToB
MIPOBEJICHHBIX U3MEPEHUI U
(hopMyJIMpOBaHHE BEIBOJIOB
Ha OCHOBE OLICHKH
MOJIYYEHHOTO pe3yybTara.
4.8. [InanupoBanue
JeSITeNIbHOCTH 110
IKCIIEPUMEHTAITLHOMY
UCCIIETOBAHUIO M PEIICHUIO
MPOOJIEMHBIX CUTYaLIUH.
4.9. *TIpumeHeHue yCloBHil
paBHOBECHSI K TETy, Ha
KOTOpO€E JAEHUCTBYIOT
MIPOU3BOJILHBIC CHITHI,
pacmojoKeHHbIE B OJTHOM
TUTOCKOCTH.

* MOMEHT cuJIBI.
PaBHoBecue npu
BpaIllaTeIbHOM JABU)KCHHUH.
IIpumeHenue.

* [{enTp Mmacc.
PasHoBecue B
rPaBUTAIMOHHOM IIOJIE.

" Ilas yriay6aeHHoro
HU3y4eHHUs:

PaBHoBecue Tena npu
JEHCTBUY NPOU3BOJIBHBIX
CHJI, PaCIIOJIOKEHHBIX B
OJTHOM IIJIOCKOCTH.

uryp;

- IPUMEPBI YCTOMYHUBOTIO,
HEYCTOHYUBOTO U
0e3pa3IMyHOr0 PAaBHOBECHSI.
Penrenue 3anau Ha:

- IPUMEHEHUE YCIOBUI
paBHOBeCHS,

- OIPEJEIIEHNE TI0JI0KEHUS
LEHTPa TAKECTH Te.
[[IxosibHBIE PE3YIIBTATHI:

- BBIIIOJIHEHHBIN SKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
AKCIIEPUMEHTE / UCCIIEJIOBAHNH;
- pEIlIEHHBbIE 3a/1a4U U
poOJIeMHBIE CUTYAIINH;

- IPE/ICTABICHHOE COO0ILIEHNE
Ha o/1Hy U3 TeM: «OnpeaeneHue
LIEHTPa TSKECTUY,
«HMcnonp30BaHue ycaoBuin
pPaBHOBECHSI B CTPOUTEIHCTBEY.
- BBITIOJIHEHHBIN TPOEKT
STEM/STEAM
«Ob6ecnedenne cTabUIbLHOTO
paBHOBECHS B UHKUHEPUN.

- Pewwennvuii cymmamugnwiii
mecm.

* Pelrenue 3a1a4 ¢
IIPUMEHEHHUEM YCIIOBHUU
paBHOBECHS B CITy4yae JIeHCTBUS
Ha TEJIO MPOU3BOJILHBIX CHII,
PacMoI0KEHHBIX B OJTHOU
IUIOCKOCTH.

Hoesvie qbus’uqecmte NOHAMUA. HpOTHBOHeﬁCTBYIOHIHe CHUJIBI, PaBHOBECHC IIPHU BpalllaTCIIbHOM U
MOCTYHATCIBbHOM IBUKCHUAX, MOMCHT CUJIbI, HCHTP TAXKCCTH.

V. Mexannueckune KoJe0aHus M BOJHBI

5.1. Ananu3 konebaTenbHbIX
SIBJICHUH C UCIIOJIb30BaHUEM
BEJIMYMH, XapaKTePU3YIOIIHNX
KoJieOaTeIbHOE U BOJIHOBOE
IBUKEHMS (TIEPHOJ], 4aCTOTa,
(aza, cOOCTBEHHAs 4YaCTOTAa,
CMeIlleHne, aMILTUTY/a, THHA
BOJIHBI).

5.2. KonnuecTtBeHHOE
OITMCaHKEe KOJIeOaHui
MPYXUHHOTO U
MaTEeMaTU4YeCKOro MasTHUKOB.

¢ KonebarenpHbIe TBUKCHHE
B MPUPOJIC U TEXHUKE.
Beanunnsl,
XapaKkTepU3YIOIINE
KojebaTenbHOe IBIKEHUE.
[IpyXMHHBIN MasATHHK.
MaremaTuueckuii MasiTHUK.
Mopenb rapMOHHUYECKOTO
OCLIMILISATOPA.

CoxpaHenue u
MpeBpaIieHue
MEXaHUYECKOW SHEPTUH B

Buner yaeOHOIM nesTeNbHOCTH:
OKCNEPUMEHTBHI:

- KonebaTenbHOe ABMKCHUE;

- 3aTyXaloIue KojJeOaHus;

- BBIHY)KJICHHBIE KOJICOaHUS;

- PE30HaHC;

- (hopmMupoBaHue U
pacmpocTpaHeHHe TTOTEPEUHBIX
Y TIPOJIOJIbHBIX BOJIH;

- HaOmoieHrne naTephepeHITnu
U TUQpaKIni MEXaHHIECKUX
BOJIH, BO3HUKAIOIIIUX Ha

10




5.3. DKCepruMeHTATBHOE KOJIeOaTEeIbHOM JIBDKCHUH. | TIOBEPXHOCTH BOJIBI.

UCCIIeIOBAaHNE MEXaHUYECKUX | 3aTyxaromme KoieOanus u Pemienue 3ana4 ¢ npuMeHEeHnEM
KoJeOaHuH. BBIHYXK/ICHHBIE KOJICOaHUsI. | BEJIMYUH, XapaKTEPHBIX JJIs
5.4. OueHKa 3aTyXawIllux 1 Pe3onanc. [Ipumenenue. K0JIeOATENbHOTO JIBUKCHUS:
BBIHYKJCHHBIX KOJIEOaHUM C CMeIlIeHHe, CKOPOCTb,
SHEPTreTUYECKON TOUKU * Mexanu4eckre BOJHBI. YCKOpEHHUE, SHEPTHs, IEPUO]I,
3peHusl. Knaccudukanus 4acToTa, COOCTBEHHAs 4acToTa,
5.5. [IpumMeHeHNE BENUYHH MEXaHUYECKUX BOJIH ¢a3za, [IMHA BOJHBEI.
K0J1e0aTEIbHOTO U BOJIHOBOrO | ([orepedHsie u mpoaoibHbie | - JlabopamopHuie pabomer No 7
NIBIKEHUH (r[epy[o I, 4acToTa, BOJIHBI). XapaKTepI/ICTI/IKI/I «H3yueHue NPYHCUHHO2O
(baga’ coOCTBEHHAs 4acTOTa, BOJIH. MASIMHUKA U onpeoelieue
CMEILCHNe, aMIUTHTY/Ia, JTHHA JHrcecmrkocmu npysrcunvly u Ne 8
BOJIHBI) [[PH PELICHNH 3a7a4. * [Tpunuun [roiirenca. «H3yyenue mamemamuyeckoeo
5.6. OLCHKA I0C/ICACTBYI OTpakeHue U IPEIOMIICHUE | MAAMHUKA U ONpeoeneHuUe
pe3oHanca. MEXaHUYECKUX BOJH HAanpssHCceHHOCmu
5.7. 3aIHCh U3MEPEHHBIX (Ka4ecTBEHHO). 2pasumayuoHHo20 nous /
NuTtepdepenuus CKOpeHUsl C60000H020
(bu3MYECKUX BEIUYUH B phepenn Y ) P
MEXaHHYECKUX BOJH .
TaBHILy, pacuer €XaHUYEC ) ﬁ eHUs»

. KadecTBeHHO). [Iudpakuns KOJIbHBIE PE3YJIbTaTHI:
a0COJIIOTHOH U ( ). HAudpan p Y.
OTHOCHTC/ILHOI MEXaHHUYECKUX ]i;)J'IH BBITIOJTHEHHBIN 3£<cnep1/IMe6HT,

9 Ka4eCTBEHHO). MEHTBI - TaBJICHHBIA OTYET
[OrpeIHOCTE. (xauecTBe y0) nemMe peacTasie ! OTYET O
aKyCTHKU. Y ITPa3BYK. AKCIIEPUMEHTE / UCCIIEIOBAHUU
5.8. AHanu3 pe3yabTaToB Y Pa3ByK p . A
. Wudpassyk. / maboparopHoii padore;
MIPOBEICHHBIX H3MEPEHUN U o
CelicMu4ecKkue BOJIHBI. - peIlIeHHbIE 3a/1a4H U
(dbopMynupoBaHHE BHIBOJIOB
[Tpumenenwue. poOJIeMHbIE CUTYAIIHH;
ITyTeM OIEHKH TTOJy4€HHOTO
- IPEJICTABICHHOE COOOIIEHUE
e3yJbTara. N _
g ng o Jl1s1 yriay0J1eHHOr o Ha OJIHY U3 TEM:
- LUTAHUPOBAHNC U3y4YeHHS: «SIBneHue pe3oHaHcay,
ACATCIBHOCTH 11O CroxeHne KoaebaHuii. «Ceiicmmaeckue Y3QdeKT,

AKCIIEPUMEHTATEHOMY
WCCIIEIOBAHUIO U PEIICHUIO
MPOOJIEMHBIX CUTYaIIUH.

YpaBHEeHHE MI0CKON BOJNHEL. | «3BYKOBBIE A (HEKTHI»,
OTtpaxenue u npenomiienne | «BomaHOpE3».

. MEXaHHYECKUX BOJH - BBITIOJTHEHHBIN MTPOEKT
5.10. Kaectsenmbiit anams | (o pyqecraento). STEM/STEAM
ABJEHMH HHTEpepeHI 1 WnTepdepenius «[IpumeHeHue ynbpTpa3ByKay.
Auppaxiyn MCXaHIICCKIX MEXaHUYECKUX BOJIH
BOJIH 1 yCJIOBHH (KOJIMYECTBEHHO). - Pewwennviu cymmamusnwiii
BO3HUKHOBEHUS 3TUX mecm.

SIBJIEHUU.

5.11. O6bscHenue
BO3HUKHOBEHUS U
ITOCJIEICTBUM 3€MJIETPSICEHUI
(KaueCTBEHHO).

5.12. TlpumeneHue Mep 1o
MPEJOTBPALLCHHUIO U 3aIIUTE
OT BO3MOXHBIX TTOCIIC/ICTBHIA
3eMJIETPSICEHUH, 3aluTa OT
IIymMa IpH UCTIOJIh30BaHUHT
Pa3IUYHBIX UCTOYHUKOB 3ByKa
U B pa3IMYHBIX CUTYAIHSIX.
5.13. Ucnonb3oBanue
TEOPETUUYECKUX 3HAHUM 115
00BSICHEHUS! IPAKTHYECKUX

*Pemenue 3amayu:

- CIIO)KEHHE KOIECOaHNIA;

- YPaBHEHHUE IUIOCKOU BOJIHBI.
- OTpaXKeHHE U MPETOMIICHHE
MEXaHWYECKUX BOJIH,
-uHTephepeHus
MEXaHUYECKUX BOJIH.
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MPUMEHEHUI MasTHUKA,
aBTOAMOPTHU3ATOPA U T.1.

5.14 *TIpuMeHeHrEe 3aKOHOB
OTpaKCHUS U TIPETOMIICHUS
MEXaHWYECKHUX BOJIH B Pa3HBIX
KOHTEKCTaX.

5.15. *KoandyecTBEeHHBIN
aHaJIU3 SIBICHUM
uHTephepeHInn U TUdpaKIIuH
MEXaHUYECKHMX BOJIH U
YCJIOBHI BO3BHUKHOBEHUS ATHUX
SIBJICHU.

Hoevle ¢huzuueckue nonsamus: TapMOHUYECKMH OCLMIUIATOP, FapMOHUYECKHE KojiebaHus, ¢asa,
COOCTBEHHAs] 4acTOTa, CMEIIEHHE, aMIUINTYJa, PE30HAHC, 3aTyXalollMe M BbIHYKACHHBIC
Kosie0aHUs, TONEPEeYHbIe M NPOJOJIbHBIC BOJHBI, OTPa)XX€HUE, MpeToMIIeHUE, HHTep(hepeHLus,
mrdpakuus, npuHIMN [ olireHca.

B konue 10-ro kiacca yueHUK MOIKeT:

*  UWnentuduuupoBaTb  OCOOCHHOCTH  PAaBHOMEPHOTO  NPSMOJMHEHHOTO  JIBUKCHUS,
paBHOMEPEMEHHOTO MPSIMOIMHEWHOTO ABUKEHUSI 1 PABHOMEPHOI'O KPYTOBOTO JIBUKECHHS; YCIOBHS,
B KOTOPBIX COXPAHSETCS MEXaHUUYECKasi YHEPIHs;

* Omnucarh ABIKEHHE TeJa C HCIIOJIb30BAHMEM MOJENeld M KOHLEMIUi: MaTepuaabHas TOYKa,
JBUKYIIEECS TeNo, TBEPJOE TeJlo, TEJI0 OTCYEeTa, KOOpAMHAaTa, CHUCTEMa KOOpAMHAT, CHCTEMa
0TCYeTa, TPACKTOpHs, IIepeMeIleHIE, TIPOIACHHBII MyTh, CKOPOCTh, YIIIOBasi CKOPOCTh, YCKOPEHHE,
MepHOJ], YaCTOTA, LIEHTPOCTPEMUTEIHLHOE YCKOPEHUE;

- Onucarh KayeCTBEHHO M KOJMYECTBEHHO TOHATHS: MeXaHWdeckas paboTa, MeXaHHYecKas
MOIIHOCTb, KHHETUYECKasl SJHEPIHsl, IOTEHIIMAJIbHAs SHEPTUs, padoTa KOHCEPBAaTUBHBIX CHJI, paboTa
CHJI TPEHUs, MEXaHWYECKMHA HMIYJbC, 3aKOH COXPAHEHUs MEXaHHMYECKOM SHepruu, KoyiebaHus
MPYXUHHOTO U TPaBUTAIMOHHOT'O MasiTHUKOB;

* pacro3HaBaTh YCJIOBHs, B KOTOPBIX TEJIO MOXKET ObITh OMUCAHO KaK MaTepHalibHas TOYKa M Kak
JBUXKYIIEECs TENO;

* IPEACTaBIATh B aHAIUTHUECKOW M rpaduueckoil opme: 3aKOH ABMKEHHS JJIsi PaBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBUKEHUS, 3aKOH JIBUKEHHUS U YpaBHEHHE CKOPOCTHU JUIsl B PaBHOIEPEMEHHOTO
MPSIMOJIMHENHOTO JBUKECHMUS,

* 00BACHUTBH: OTHOCUTEILHOCTh MEXaHMUYECKOTO JIBU)KEHUS; B3auMOJeicTBHe Tesn BO BceneHHoi
CHJIaMHU T'PAaBUTALMOHHOIO IIPUTSKEHUS, KOTOPBIE 3aBUCAT OT MACC TEJI U PACCTOSIHUS MEKY HUMU;
CBS3b MEXAYy IOTEHIIMAJbHON »SHEprueil M YCTOMYMBOCTHIO MEXAaHHMYECKOrO paBHOBECHUS B
IPaBUTALIMOHHOM TOJ€; (PYHKIMOHMPOBAHME MEXaHM3MOB: MasiTHHKA, aMOpTH3aTopa M Jp.;
o0Opa3oBaHMe U MOCIEACTBHS 3€MIIETPSICEHHUI;

* ONPEJENINTh YCIOBHS, B KOTOPBIX TE€JIO HAXOAUTCSA B IOCTYNATEIbHOM WM BpPalATEIIbHOM
paBHOBECHH;

* ONPEEINUTD LEHTP TAKECTH TIOCKUX PUTYP;

* U3JI0)KUThHA OCHOBE MPUYMHHO-CJICJICTBEHHBIX CBSI3eH MPUHIUIIBI (3aKOHBI) THHAMUKH;

* OMHCATh C YHEPIeTUUECKOM TOUKU 3pEHHUs 3aTyXalOlUe U BEIHYKICHHbIE KOJIeOaHUs;

* OLICHUTD MOCJIEJICTBUS PE30HAHCA;

® PErucTpPUpOBATH JIAHHBIE C TOMOILBIO I'paduKa MM TaOIUIBl M U3BJIEKAaTh MH(OPMAIUIO U3 HUX;
* KAUeCTBEHHO aHAJIM3UPOBATh SBJIEHUS HHTephEepeHIMH U Iu(paKkiIud MEXaHWUYECKUX BOJIH U
YCIJIOBUSI UX BOSHUKHOBEHHS;

* (hopmyHpoBaTh BHIBOBI, OLIEHUBAS PE3YJIbTAThl, HOJYyYEHHBIE U3 TPOBEACHHBIX U3MEPEHU;

* cOO0IIATh Pe3ybTATHl SKCIEPUMEHTAIBHBIX UCCIICIOBAHUA;
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* CIUIAaHMpOBAaTh  JEATEIBHOCTH IO JKCIEPHUMEHTAIbHOMY
MPOOJIEMHBIX CUTYaIUH;

* IPUMEHITHh M3y4YCHHBIE (OPMYNbI (U3NYECKUX BEIMYUH, 3aKOHBI W MPHUHLUIBI JUIS PEIICHUS
3aJ1a4 ¥ MPOOJIEMHBIX CUTYaIUi;

* APryMEHTUPOBATh, C IIOMOIIBIO PEHICHHUs MPOOJIEMHBIX CUTYaIMi, (paKT, 4TO Ha JHOOO0H CKOPOCTH
TPAHCIIOPTHOE CPEJICTBO MPOXOIUT OINpeAeNeHHBIH TOPMO3HOH MyTh (IIPOCTPAHCTBO), KOTOPOE
HE00XO0AMMO MOCTOSIHHO YYUTHIBATH;

* [IEPEXOJUTh YJIULBI U KEJIE3HOJOPOKHbIE MYTH U MEPEMEIAThCA HA TPAHCIIOPTHBIX CPEICTBAX

HUCCICAOBAHUIO HW PCHICHUIO

COTJIaCHO IMpaBHJIaM JOPOXKHOI'O ABUKCHUAA,

* OPeUIOKUTH IUIAaH MEpPONpUATHHA MO (QOPMHUPOBAHUIO TOBEICHHUS,
MPEAOTBPAIIEHUE M 3alIUTy OT BO3MOKHBIX IOCJIEICTBHI 3EMIIETPACEHHM, HAa AHTUIIYMOBYIO

3allUTY IIPU UITIOJIb30BAHUU PA3JIMYHBIX HCTOYHHWKOB 3BYKad B PA3JIMYHBIX CUTyallUAX.

OO01ue »J1eMeHThI ¢ MATEMATHKOMI

- OyHk1uK (aHanuTuyeckas popma, rpaguueckoe nIpeacTaBIeHUe).
- Ucnonp3oBanue u npeodpazoBanne GOpMyIL.

- OHepI/IpOBaHI/Ie CAMHUIaMH U3MCPCHUS U UX Hpeo6pa30BaHHe.

- BolsiBnieHue nponopuroHanbHbIX 3aBUCUMOCTEN.
- Mcnonb30BaHue cpeiHero apupmMeTnyeckoro IByX min 6osiee 1eHCTBUTENbHBIX YHCEIL.
- YpaBHenus. Cuctembl ypaBHEHUI.
- Beiuucnienue creneneil 1eHCTBUTEIbHBIX YHCEI C PALIMOHAIIBHBIM [TOKA3aTEIEeM.

- Onepauu ¢ KBaJpaTHBIMU KOPHSIMU IS J€MCTBUTEILHOTO HEOTPULIATENILHOTO YHCIa.

- Ucnonp3oBanue IIPOLCHTOB.

- DJIeMEHThl TPUTOHOMETPUU U TEOMETPHUH.

- OHepaI_II/II/I C BCKTOpaMH.

XI kiaace

Eaununel KoMneTeHnui

Eaunuubl yueOHOro
coJepKaHusA

Pexomenayembie BHbI
AeITeJIbHOCTH U Pe3yJIbTaThl
o0yueHust

TepMozu/maMmca H MOJICERYJIIpHAast (bmmca.

. OcHOBHBIE TOHATHS TepMOAUHAMHUKMH. MOHeKyJ'IﬂpHO'KI/IHeTI/I‘leCKaﬂ TeoOpuda HaACAJIbHOT0

raza (MKT).
1.1 Onpenenenne NOHATHI: * OCHOBHBIE Bunpsl yueOHOU 1eqTeNbHOCTH:
TEPMOJMHAMHYECKas CUCTEMA, | TEPMOAMHAMHYECKHE OKCHEepUMEHTHI:
COCTOSIHUE MIOHATHSL. - T Py3us B )KUIKOCTH U
TEPMOJIMHAMUYECKOM CUCTEMBI, | TepMOoauHaMU4ecKas rasax,
napametpsl cocrosHus (T, p, cucrema. CocTtosiHuE - U30IIPOLIECCHI HIEAIBHOTO
V). TEPMOJIMHAMUYECKOMN ra3a. N30TepMUYECKHI,

1.2. OObsCHEHUE SABIICHUI,
CBSI3aHHBIX C TUCKPETHON
CTPYKTYpOI1 BelecTBa
(nuchbysms w 1p.).

1.3. Onucanue cBOMCTB
UJICATHHOTO Ta3a.

1.4. Vicnonw3oBanue
(bU3UYECKUX BEITUYHH,
CBSI3aHHBIX C JUCKPETHON
CTPYKTYpPOI BEIIECTBA,

cucteMsl. [TapameTpbl
COCTOSIHUSI.

* Monens naeanbHOro rasa.
OcHoBHOe ypaBHeHHe MKT
WJI€aNbHOTO Ta3a.
Temneparypa.

YpaBHEHHE COCTOSAHUSA
UJeaIbHOTO Ta3a.
H3onporeccel B nieaqibHOM
rase (ypaBHCHUS

n300apHbIi, H30XOPHBIN.
Pemrenue 3agayq.

- CIOJIb30BaHNE (PU3NUECKUX
BEJINYUH, CBA3aHHBIX C
JUCKPETHOM CTPYKTYPOHU
BEILIECTBA;

- IPUMEHEHUE OCHOBHOI'O
ypaBHeHuss MKT;

- IPUMECHEHUE YPAaBHEHHUS
COCTOSIHUS UACAIBHOIO Irasa,
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OCHOBHOTO YpaBHEHHsI
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOpUU UCATHLHOTO rasa,
YpaBHEHUS COCTOSIHUS
UJCaNbHOrO raza, ypaBHEHU N
MIPOCTHIX U3MEHEHUI
UJCaNbHOTO ra3a /Ui pelieHus
3az1ad.

1.5. Onpenenenue obnacrei
MPUMEHEHHUS B )KU3HU U
TEXHHUKE H30MPOILIECCOB
UJICaIbHOTO ra3a.

1.6. DxcniepuMeHTaIbHOE
MCCJIEIOBAHUE U30TIPOLIECCOB B
u7ieabHOM rase.

1.7. Peructpanus 3Ha4eHHUI
U3MEPEHHBIX (PU3NYECKUX
BEJIMYUH C BBIUHUCIICHUEM
a0COIIOTHON U OTHOCUTEIbHOM
MOTPEIIHOCTEM.

1.8. Ananm3 pe3ynbpTaToB
MPOBEJICHHBIX U3MEPEHUN U
(opMyJIMpPOBKa BBIBOJIOB.

1.9. IInanupoBanue
JeSATeTLHOCTH 110
SKCHEPUMEHTAIIBHOMY
MCCJICIOBAHUIO U PEIICHUIO
MPOOJIEMHBIX CUTYaIUH.

H30IIPOIIECCOB).
I'padpuueckoe
MpeICTaBICHUE
H30IPOIIECCOB.

e " last yray0s1eHHOro
U3yYeHHs
[IpeoOpazoBanue
rpaguIecKoro
MPEICTABICHUS
u3ompoiiecca / MUKia u3
OJIHOM CHUCTEMBI KOOPJMHAT

B IPYTYIO.

- MPUMEHEHHE rpaduIeCcCKOrO
MIPEACTABICHUS
M30TEPMUUYECKUX, U300apHBIX,
M30XOPHBIX MPOLIECCOB;

- IPUMEHEHHE YpaBHEHU
M30IIPOLIECCOB.
Jlabopamopusie pabomur Nol
«H3yuenue uzobapnoco
npoyecca ", Ne2 «H3yuenue
U30MepMULECKO20 npoyeccay
u Ne3 «H3yuenue uzo0xopHoco
npoyeccay.

[IIkoybHBIE PE3YIIbTATHI:

- BBIIIOJIHEHHBIH SKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
SKCIIEPUMEHTE / UCCIICIOBAaHUH
| naboparopHoii pabdore.

- peIICHHBIC 3aa4H.

- Pewwennviii cymmamugnwiii
mecm.

* Pemenue 3amay:

- mpeoOpazoBaHue
rpaduyecKoro npeacTaBleHus
u3ormpoIiecca / IUKIa u3 OJHOU
CUCTEMBI KOOPAMHAT B

1.10. *Hcnons30Banne JIPYTyIO.

rpaduuecKoro nmpeacTaBIeHus

M30IPOIECCOB MIPH PEIICHUN

3a/1a4 ¥ MPOOJIEMHBIX CUTYaIIUH.

Hosvie  ¢usuueckue nonamusa: TEpMOAMHAMUYECKAsh CHCTEMa, 3aKpbiTas, OTKpHITasi,

M30JIMPOBAHHAsI CUCTEMBI, MAaKPOCKOIIMYECKUE TEJIO U CUCTEMA, COCTOSTHUE CUCTEMBbI, TapaMeTphbl
COCTOSIHUSI, MU3MEHEHHE COCTOSIHUSA/TIPOLECCa, YPABHEHUE COCTOSIHMS, HOPMAaJbHBIE YCIIOBHS,
OpOYHOBCKOE IBMKEHHUE, U30IPOLIECChl: H30TePMUYECKU, N300apHBIN, H30XOPHBIH.

1. OcHOBBI TEPMOIMHAMMKH.

2.1. O0OBsicHEHHE TTEPBOTO
3aKOHA TEPMOJUHAMUKH KaK
3aKOHA COXPaHEeHHS.

2.2 Ucnionb30BaHue
KaJIOPUMETPUUECKOTO
ypaBHeHus, popmyssl KITJ]
TEIUIOBOTO ABUTATENS, |-BIit
3aKOH (HAYalo)
TEPMOJIMHAMUKH JJTST
M30TEPMUYECKUX, U30XOPHBIX,
M300apHBIX, aTMa0aTUYECKUX
M30IPOIIECCOB MPHU PEIICHUHN
3aJa4 U IpOOJIEMHBIX CUTYaIUH.
2.3. Onucanue npuHLIUIA
NEUCTBUS TEIUIOBEIX

e BHYTpEeHHSS DHEPTHSL.
Pabota B TepmMonHaMuKe.
KoanuecTBo TEMIoTHI.
Kanopuueckue
KOA(PHUIIUEHTHI.
Kanopumerpus. Ilepssrii
3aKOH (HA4aso)
TEPMOANHAMUKH.
AnmabaTtHbIi poriecc.

e [IpeBpalieHne BHyTpeHHEN
SHEPTUHU B MEXAHUYECKYIO

KII/I TenmoBbIX ABUTATEICH.
[Ipumenenue.
3arpsi3HeHUE OKpYyKarolen

paboty. TemnoBble qBUTATENH.

Bunel yueGHoi
JIESTEIIbHOCTH
OKCNEPUMEHTBHI:

- IPOLIECCHl HArPEBAHUS U
OXJIQX]IEHUS BEIIECTBA.
Pemenue 3anau:

- HCII0JIb30BaHUE
KaJIOpUMETPUUECKOTO
ypaBHeHus, popmyinsl KT
TEIUIOBOTO ABHUraTens, I-ro
3aKOHA TEPMOJAMHAMUKH MPU
pacuere paboThl, KOTUYECTBA
TEIJIOTHI U U3BMEHEHUS
BHYTPECHHEHN YHEPIUU B
M30IpoIleccax UIeaJIbHOTO
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JIBUTATEJIEH.

2.4. BroisiBlieHUE U aHAIHU3
9KOJIOTHYECKUX MPobIIeMm,
BBI3BaHHBIX UCIIOJIb30BAHUEM
TEIUIOBBIX JBUTATENEH.

2.5. DKcnepuMeHTaIbHOE
UCCIIEIOBaHKE
KaJIOPUMETPUUECKHUX
IPOLIECCOB.

2.6. Peructpanus 3HauyeHui
U3MEPEHHBIX (PU3NYECKUX
BEJIMYUH C BBIUUCIICHUEM
aOCOJIFOTHOM U OTHOCHUTEIILHON
MOTPEIIHOCTEM.

2.7. Ananu3 pe3ynbTaToB
MPOBEICHHBIX U3MEPEHUN U
(dbopMyIUpOBKa BHIBOJOB.

2.8. [InanupoBanue
JeSATeTLHOCTH 110
9KCIIEPUMEHTAILHOMY
MCCJICIOBAHMIO U PEIICHUIO
MPOOJIEMHBIX CUTYalUH.

2.9. *Mcnons3oBanue
ypaBHeHUs1 Mailepa, ypaBHEHUs
[lyaccona, |l-ro 3akona
(Hauana) TepMOJAMHAMUKH IS
peteHus 3a1a4 / mpoOJIeMHBIX
CUTYaLUi.

2.10. *Onucanue npuHIUTIA
paboThI XOJIOMIBHBIX MAIIHH.

CpPe/Ibl.

o " /Ina yenybnennozo
u3yueHus:

Bropoii 3akoH (Havaso)
TEPMOJIUHAMUKHU. Y paBHEHHE
Maiiepa. YpaBHeHue
[Tyaccona. XonoauiabHble
MAaITUHBI.

rasa;
Jlabopamopnas paboma No 4
«OnpedeneHnue yoenvbHoll
Mensiomsl Naae1IeHUs
sewecmea.

[[IxosibHBIE PE3YIIBTATHI:

- BBIIIOJIHEHHBII
IKCIIEPUMEHT;

- IPEe/ICTAaBJICHHBINA OTYET 00
HKCIIEpUMEHTE /
HUCJIEqOBaHUH /
naboparopHoit pabore;

- pelleHHbIC 33/1a4H;

- IPEICTAaBIICHHBIC
cooOmieHus1, pedeparsl,
WCCIIC/IOBAHMSI HA TEMY
«[IpumeHeHue TerIoBbIX
JBUTATEIICH M WX BIIMSHUC HA
OKPYKAIOMIYIO CPEIY».

- BBITIOJTHEHHBIN MTPOEKT
STEM/STEAM:
«OrnpeneneHne OCHOBHBIX
HUCTOYHUKOB 3arps3HCHUS
OKpYXKAarolIel cpesbl Ha
JIOKaIbHOM ypoBHE / Mepbi,
CHUIKAIOIINE 3arpsi3HEHUE Ha
BallIEH TEPPUTOPUH
MIPOKUBAHUS».

- Pewennvi cymmamuenoli
mecm.

* Pemrenue 3agau ¢
UCIOJIb30BaHNEM ypaBHEHUS
Maiiepa, ypaBHEHHUS
[Tyaccona, BToporo 3akoHa
TEPMOTUHAMHUKH.

* OnucaHue NpUHIMNA
PabOTHI XOJOIUITBHBIX
MaIlIHH.

Hoevie

¢M3MH€CKLI€ NOHSAMUSL.

TEPMOJMHAMUYECKUN  TPOIECC,

IMKJIMYECKUN  TMPOIECe,

aIlHa6aTHBIfI nmponecc, BHYTPCHHAA DHCPIrusda, KaJOPHUYCCKOC YPABHCHUC COCTOSHUSA, MOJIApHAA
TCIIJIOEMKOCTb, TCIJIIOCMKOCTD, YPABHCHUC TCIIJIOBOI'O OanaHca.

. Kuakoctu u TBepable BenlecTBa. @a3oBble NpeBpalIEHUS.

3.1. Onucanue NOBEpXHOCTHBIX
SIBTICHU, KalMJUTIPHBIX
SBJICHUH, KPUCTAIIMYECKUX U
aMOp(HBIX BEUIECTB.

3.2. Ucnonp3oBanue
(U3UYECKUX BEITMYNH:
KOX(UITUEHT MOBEPXHOCTHOTO

* JKunkoe cocrosiHue.
[ToBepxHOCTHBIE SIBIICHUS.
Kanunnsapuseie siBieHus.
Tepmudeckoe pacmimpeHue
JKuakocTed. BiaxxHocTh
BO3/1yXa (KOJUYECTBEHHO).
IIpumeHeHus.

VYueOHas 1eITeIbHOCTD:
OKCIIEPUMEHTHI:

- IEVCTBHUE MOBEPXHOCTHOM
CUJIBI HATSKEHUS

- HIOBEPXHOCTHBIE SIBJIICHUS;
- KalmWJUIApHbIC SABJICHUS,

- pacIIMPEHUE TBEPIBIX
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HaTsKEHMSI, MEXaHUYECKOe
HanpspbkeHue, Mmoayib FOHra,
KO3 PHUITUEHT TETIOBOTO
pacupeHus - Ipy perIeHuu
3ajay.

3.3. Ucnonb3oBanue
IIOBEPXHOCTHBIX U
KalWUTSIPHBIX SIBICHHUH B
IIOBCEAHEBHOM XKHU3HMU.

3.4. OueHka nociueaCcTBUM
TEIUIOBOI'O PACIIUPEHUS B
KOHKPETHBIX CUTYaIHIX
IIOBCEAHEBHOM KHU3HHU.

3.5. DKkcepuMeHTAIBHOE
UCCIIEIOBAaHUE TOBEPXHOCTHBIX
U KaWUIAPHBIX SBJICHUN.

3.6. Peructparus 3HaueHUI
U3MEPEHHBIX (PU3HUECKIX
BEJINYHH C BBIYUCICHUEM
a0COIIOTHON ¥ OTHOCUTEIbHOM
MOTPEIIHOCTEM.

3.7. Ananus pe3ysbTaToB
IPOBEICHHBIX U3MEPECHUN U
(GopMynHUpOBKa BBIBOJIOB.

3.8. [TmanupoBanue
NeSITeIbHOCTH T10
IKCIEPUMEHTATIHHOMY
MCCIIEJOBAHMIO U PEIIECHUIO
POOJIEMHBIX CUTYallUH.

3.9. *Onucanue npoieccoB
napooOpa3zoBaHuUs-
KOHJIEHCAllNH, MJIaBJICHUsI-
OTBEpJeBaHMs, CyOIuMauu-
JecyoaManuy.

3.10. *MomnexymsipHO-
KHHETHYECKasi apryMeHTaIUs
MeXaHU4YeCcKO# nedopmaniuu u
TEIIOBOTO PaCIINPEHUs
TBEPJIBIX TEJ.

3.11. *TIpumenenue dpopmyn
JUTS BEIYUCIIEHUS aOCOIIOTHON U
OTHOCHUTEJIbHOM BIQXKHOCTH TPH
pelieHny 3a1a4 v MpoOJIeMHBIX
CUTYaLUil.

3.12. * M3mepeHue BIaKHOCTH
BO3/yXa C IOMOIIBIO
MICUXPOMETpA.

* TBepnoe cocrosinue.
Kpucrammuieckue u
amopdusbie Tena. Jlepopmarus
TBEPBIX Tel. Tepmuueckoe
pacLIUpeHne TBEPABIX TEIL

o " /lna yenybnennozo
uzyueHus:

@da30BbIe IPEBPALLCHHUS:
napooOpazoBaHHe-
KOH/ICHCAIHs, TJIaBJICHUE-
OTBEpJICBaHKE, CyOIMMAITHsI-
necyonumanus. BraxxHocTts
BO3/lyXa (KOJUYECTBEHHO).

BEIIECTB U KUJIKOCTEM.
Pemenue 3anau:
- IpUMEHEHHE (PU3NIECKUX
BEJIMYHMH: KOAPPHUIIHEHT
MOBEPXHOCTHOTO HATSXKEHUS,
MEXaHHYECKOE HAIPSHKCHHE,
MonayJib FOHra,
KO3 QHUIHUEHT TEIIOBOTO
pacuupeHus.
Jlabopamopnas paboma No
5 «H3yuenue
NOBEPXHOCMHO20 /
KanuiispHo2o s61eHus" .
[[IkonpHBIC PE3yIBTATHI:
- BBIIIOJIHEHHBIN
IKCIIEPUMCHT;
- IPE/ICTAaBJICHHBINA OTYET 00
OKCIIEpUMEHTE /
nabopaTopHoi pabdore.
- pEIlIeHHBbIE 3a/1a4H.
- IPE/ICTaBICHHBIC
cooOieHus, pedeparsl,
WCCJICIOBAHMSI HA OJTHY U3
TeM:
«KanuisipHbIe sIBICHUS B
MOBCETHEBHOM JKM3HU U B
TEXHHKE», «TemnnoBoe
pacuimpeHue» u Jip.

- Pewwennwiii cymmamuenvoiii
mecm.

* DKCIEepPUMEHTHI:

- 03HaKOMJICHHE C
KOHCTpYKLMEN U
HCIIOJIb30BaHUEM
MICUXPOMETPA,

- OIIpEJICIICHUE
OTHOCHTEIIFHOU BIIAXKHOCTH
BO3/yXa;

* PelreHue 3a7a4 Ha
BBIYHCIICHHE a0COIOTHOM U
OTHOCHUTEJIFHOM BIaKHOCTH.

Hoesbie gbu3ultec1<ue NOHAMUS. HOBCpXHOCTHLIfI

IMOBEPXHOCTHOT'O  HATAXKCHUA,

koaurmeHT

CJIOI>'I, CHJIBI KOIre3mm MW aare3nu, CHJIbI
IMOBEPXHOCTHOI'O

HaTsXKCHU, KaruJuisp,

KPUCTAIIMYECKOE TEeNO, dJIEMEHTapHas s4eiika, aMop(HOe Teno, MEXaHUYECKOe HAIPSIKCHHE,
MOJlyJIb YIPYrOCTH, OTHOCUTENbHOE YAJIMHEHHE, TEIJIOBOE pacHIMpeHHe, *OTHOCHTENbHas U

a0COTIOTHAS BIAXKHOCTD, *TOYKA POCHI, *TUTPOMETP, *TICUXPOMETP.
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JIEKTPOJMHAMUKA

IV. dnekTpocraruka.

4.1. OnucaHue npoLeccoB B
METaJUINYECKUX NTPOBOJAHUKAX U
JIMDJICKTPUKAX B
JIEKTPOCTATUYECKOM I10JIE.
4.2. [lpumenenue
XapaKTEPUCTHK JIEKTPUIECKOTO
1oJ1s1 (HapsKEHHOCTH TIOJIS,
JIEKTPUUECKOr0 OTEHIUANA),
3akoHa KynoHa, nmpuHnumna
CYINEPIIO3ULMHU N0JIEH, paboThI
AIIEKTPUYECKOTO TS U
NOTEHIMAJIBHON 3HEPTUH - IPU
pelIeHnH 3a/1a4.

4.3. AprymeHnTanus
(Ka4eCTBEHHO)
KOHCEpPBaTUBHOI'O XapakTepa
AIIEKTPOCTATUYECKOTO TTOJIS.
4.4. Vicnonb3oBanue Gopmyin
ANEKTPUYECKON EMKOCTH
U30JIMPOBAHHOI'O MPOBOHUKA,
€MKOCTH TJIOCKOTO
KOHJIeHcaTopa
HKBUBAJICHTHON €MKOCTH IIPH
COEJIMHEHUH KOHJICHCATOPOB
JUTSL pelIeHus 3a1ad.

4.5. DKCIepUMEHTAIbHOE
UCCIIEIOBAHHE DIIEKTPHUYECKIX
KOHJIEHCATOPOB.

4.6. Perucrparnus 3HaueHUM
U3MEPEHHBIX (PU3HUECKUX
BEJINYHH C BHIYHCIICHUEM
abCOIIOTHON M OTHOCUTEIbHOM
IIOTPEUIHOCTEM.

4.7. Ananu3 pe3yapTaToB
NPOBEICHHBIX U3MEPECHUN U
¢dopMynHupoBKa BEIBOJIOB, Ha
OCHOBE TTOJTy4EHHBIX
pe3yJbTATOB.

4.8. [InannpoBanue
NeSITeIbHOCTH T10
IKCIEPUMEHTATHBHOMY
UCCIIEIOBAaHUIO U PELICHUIO
POOJIEMHBIX CUTYallUH.

4.9. OBosronysl IPUMEHEHUS
IIPOBOTHUKOB, JHAJICKTPHUKOB U
KOHJIEHCATOPOB B
IIOBCEIHEBHOU KU3HU.

4.10. *HUcnons3oBanue GopmyI
JUTsl pacueTta paboThI
HIIEKTPUUYECKOTO TOJIS 110

* DJIEKTPUYECKOE T10JIE U €TO
XapaKTEPUCTHUKHU.
HanpsixeHHOCTB
NEKTPOCTATUYECKOTO IOJIA.
[IpoBOIHMKY U AUDIIEKTPUKHU
B JIEKTPOCTATHYECKOM
ToJIe.

DJIeKTpuyecKas
IIPOHULIAEMOCTb CPEJBL.

* PaGora a1ekTpuieckoro
0JIS1 IPH TIEPEMEIIEHUN
TOUEYHOI'0 3apsija B
OJTHOPOJTHOM TIOJIE.
[ToTrenunaneHas sHEeprus B
OJTHOPOJTHOM
ANEKTPOCTATUYECKOM II0JIE.
DNeKTpUYECKUil MOTeHLUAL.
PasHocTs noreHnManos.
DneKTpruyecKkoe
HalpspKEeHUe.

* DJIeKTpUYECKasi EMKOCTb.
Konpnencarop. [Ipumenenus.
EmMxocTs KOHAEHCaTOpA.
Coenunenne
KOHJICHCATOPOB. DHEPrus
ANEKTPUYECKOTO TOJISL.

o " /lna yenybnennozo
U3y4eHusA:

Pabota 3nekTpuueckoro
T10JIs IIPH MepEMEILIEHUN
TOUYEYHOI'O 3apsja B
HEOJIHOPOJAHOM TIOJIE.
[loTeHumanpHas 3HEpPrus B
HEOJIHOPOJAHOM
ANEKTPOCTATUYECKOM II0JIE.
JIBrKeHNE 3apsyKEHHBIX
YaCTHUIL B AIEKTPUUECKOM
ToJe.

Y4ueOHast 1esITeIbHOCTD:

OKCIEPUMEHTHI:

- QIEKTPHU3AIHS TEIT;

- JMHUU HaNpsHKEHHOCTH
AIIEKTPOCTATUYECKOTO TTOJIS;

- JJIEKTPOCTATUYECKOE
SKpaHHUPOBaHUE.

Pemrenue 3agauq:

- IpUMEeHEeHHEe (PU3NIECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX
AIIEKTPHUYECKOE TI0JIE
(HanpsKEHHOCTD MOJIA,
AIIEKTPUYECKUI MOTEHIUA),
3akoH Kysnona, mpuHuun
CYTNIEPIO3UIIMH NT0JIEH, paboTa
3JIEKTPUYECKOTO TOJS U
ITOTEHIMATIbHOW dHEPIUH;

- rpaduyecKoe
npe/CcTaBICHNE
3JIEKTPOCTATUYECKOT'O MOJIS;
- pacyeT JIEKTPUYECKOU
€MKOCTH IJIOCKUX
KOHJICHCATOPOB;

- pacyer AJIeKTPUUYECKON
€MKOCTH KOHJICHCATOPOB MPH
Pa3INYHBIX COEMHEHUSX;

- pacyer SHepruu
AJIEKTPOCTATUYECKOTO OIS
KOHJIEHCaTopa.
Jlabopamopnas paboma Ne 6
«Onpeodenenue 1eKmpuyeckoll
eMKOCMU KOHOEHCamopay.

[[IkonbHBIEC PE3yABTATHI:

- BBITIOJTHEHHBINA YKCIIEPUMEHT;
- IPEICTABICHHBINA OTYET 00
AKCIIEPUMEHTE / UCCIIEIOBAaHUHT
/ nabopatopHoii pabore;

- pEIICHHBIC 3a/1a4H.

- IpEe/ICTaBIICHHBIE COOOIIIEHUS
Ha OJTHY U3 TEM:
«QNEKTPOCTATUIECKHE
B3aUMOJICHCTBUS B IpUpoie /
MOBCETHEBHOM JKU3HU /
TexHuKe», «[IpumeHeHne
KOHJICHCATOPOB B TEXHUKEY.

- Pewennwii cymmamuenuoli
mecm.

* Pemenue 3amayu:
-HCTIOJIh30BaHue (hopMyI st
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MEePEMEIICHUIO TOYCTHOTO
3apsia B HEOAHOPOTHOM IOJIE U
MOTCHIUATBHON YHEPTHH
HEOTHOPOTHOTO
AIEKTPOCTATHYECKOTO TOJIS JIIS
pelIeHus 3a1a4.

4.11. *Konn4ecTBEHHOE
HCCIIENOBAHUE IBIKECHUSA
3apsKCHHBIX YaCTHII B
AIIEKTPUIECKOM IIOJIC.

pacdera paboThI
AIIEKTPUYECKOTO TOJISI IPH
NepEMEIEHIH TOYEIHOTO
3apsiia B HEOJHOPOIHOM TI0JI€,
MOTEHIMATLHON SHEPTUH
HEOJJHOPOIAHOTO
AIIEKTPOCTATUYECKOTO TTOJIS;
- KOJTMYE€CTBEHHOE
UCCIICIOBAaHHUE JIBYKCHHUSI
3apAKCHHBIX YaCTUIl B
AJIEKTPHUYECKOE TIOJIE.

Hoesbie qbus’uuecmte NOHAMUAL.
OJICKTPOCTATHUYCCKOI'O

HaIIPsAKCHHOCTHU

AIEKTPUYECKOE TOJIE,
TIOJIs,

SJICKTPOCTATHUYICCKOC TII0JIC,
HAIps>KEHHOCTD

JIMHHUH

SJICKTPHUYECKOT'O I10JI,

ANEKTPUYECKUN TOTEHLHUAN, MPUHIUII CYNEPHO3ULIUH, DIIEKTPOCTATUYECKOE SKPaHUPOBAHUE,
ANEKTPUYECKUN JUMOIb, MOISPU3ANS TUIIEKTPUKOB, IIEKTPUUYECKAsT EMKOCTh, dJEKTPUUECKHIA
KOH/JICHCATOP, TJIOCKUN KOHJEHCATOP, KOHJEHCATOP MEPEMEHHON EMKOCTH.

V. DJIeKTPOKHHETHKA.

5.1. [Ipumenenue 3akona Oma
JUIs yJacTKa LEenu U AJs
IIOJIHOM LIeNH, 3aK0H [0y,
dbopMyIibl paboOTHI
AIIEKTPHUYECKOTO TOKA,
momHocTy, KITJI nenn u
HKBUBAJICHTHBIX
COIIPOTHUBIIEHUH U1 peleHUs
3azad.

5.2. DKCIIepUMEHTAJIbHOE
UCCIIEIOBaHNE UCTOYHUKA
JJIEKTPOIHEPTHH.

5.3. U3znoxenne npuMeHEeHUs
JIEKTPUUECKOTO TOKA U
onucaHue (HyHKIIMOHUPOBAHUS
OBITOBOI TEXHUKH.

5.4. Peructpanus 3Ha4CHHI
U3MEPEHHBIX (pU3HUeCcKuX
BEJINYHH C BBIYHCICHUEM
a0COIOTHON M OTHOCUTEIbHOM
MIOTPEUTHOCTEM.

5.5. AHanu3 pe3ynbTaToB
NPOBEICHHBIX U3MEPECHUHN U
(opMynHpOBKa BBIBOJIOB.

5.6. [TmanupoBanue
NeSITeIbHOCTH 110
IKCIEPUMEHTATHBHOMY
UCCIIEIOBAaHUIO U PELICHUIO
POOJIEMHBIX CUTYallUH.

5.7. PazpaboTka TaKTUKH
TIOBEJICHUS TIPU PUCKE
KOPOTKOT'O 3aMBIKaHUSI.

5.8. *TIpumeneHne 3aKOHOB
Kupxroda u popmyn mis
IIYHTa K aMIIepMETPy U st

* DJIEKTPUYECKHI TOK U
LIEIH [TOCTOSIHHOT'O TOKA.
[Ipumenenus. Cuina Toka.
DneKTpruyeckoe
HanpsbkeHue. 3akoH Oma
JUIS ydacTKa LEeIH.
CoennHeHre TPOBOAHHUKOB.
Pabora 1 MOITHOCTH
AIIEKTPUYECKOTO TOKA.

* DJIEKTPOJIBUXKYIIAs CHIIA.
3axkon Oma 11 TOJTHOM
uenu. KopoTtkoe 3ambIKaHue,
ero nocuencteus. KIT/]
BJIEKTPUYECKON LIETIH.
CwmenaHHOe COeTMHEHUE
MIPOBOTHUKOB.

* [{udpossie
U3MEepUTENbHbIE TPUOOPBI,

ImpaBHJia UCIIOJIBE30BaAHUA.

o " llna yanyonennozo
usyuenus:

3axonbl Kupxroda.
YBenuueHnue npenena
U3MEpEHUS
AIIEKTPOU3MEPUTETBHBIX
npubopoB. [lorenmomerp.
[Torpemnoctu
AIIEKTPOU3MEPUTETBHBIX
puOOpOB.

YyeOHast AeSITENbHOCTD:
[ToBTOpEHUE 1
CHCTeMaTU3alus 3HAHUH 11O
teme «HempepbiBHBIN
AIEKTPUYECKUN TOK».
DKCHEPUMEHTHI:

- SKCIIEPUMEHTAIBHOE
MCCJIEIOBAHKE LIETIeH C
napajuieIbHbIM,
MOCJIEI0BATEIbHBIM 1
CMEIIaHHBIM COEIMHEHHUEM;

- U3MepeHue PU3NIECKUX
BEITMYNH, XapaKTePU3YIOIIHNX
ANEKTPUUYECKUNA TOK MTPH
MTOMOIIIA MYJIbTUMETPA.
Pemenue 3anau:

- MPUMEHEHUE BEITUYHUH U
(bu3HYECKUX 3aKOHOB,
XapaKTePHBIX st
ANEKTPUYECKUX SIBJICHUI
(2TIEKTPUUECKU TOK,
ANEKTPUUECKOE HANPSKEHHE,
AIEKTPUYECKOE
CONPOTHUBIIEHHE, YAEIbHOE
COINpOTHUBIIEHHUE, paboTa U
MOIIHOCTb, 3JEKTPOABIKYIIAS
CUJIa, BHyTpEHHEE
CONpPOTHUBIIEHUE, 3aKOH OMa,
3akoH Jlxoyms, KITJ[ nernm);
- pacyeT CTOMMOCTH
nmoTpedasieMoit
AIIEKTPOIHEPTUH.
Jlabopamopusie pabomul No
7 «Onpedenenue HympeHHe20
conpomuenenus u I/[C
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JONOJHUTEIHLHOTO
CONPOTHUBJICHUS K BOJILTMETPY
NP pEIICHNH 3a/1ad.

5.9. *Pacuer norpemnocrei
IIEKTPUIECKUX U3MEPUTEIBHBIX
npuOOpPOB C MpeCTaBICHUEM
OKOHYATEJIBHOTO Pe3yJbTaTa
U3MEpCHUSI.

ucmouHuxa moxka» u Ne

8 «Onpeodenenue yoenvrozo
conpomugnenust nPOBOOHUKAY.
[[IxoJsibHBIE PE3YIIBTATHI:

- BBIIIOJTHEHHBIN SKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
AKCIIEPUMEHTE / UCCIIEJOBAaHUH
| nabopatopHoii pabdore;

- pellIeHHbIE 3a/1a4H;

- IPEJICTaBJICHHBIE COOOIICHUS
Ha OJTHY U3 TeM:

«O NMpUMEHEHUH IeUCTBUI
AIIEKTPUYECKOTO TOKA (B
IMOBCEAHEBHOM KHU3HU,
TEXHHUKE, TEXHOJIOTUIECKIX
nporeccax, HayKke, MeAUIIHE
u T.1.)», «KopoTkoe
3aMbIKaHUE U 3aIIUTa
AIEKTPUYECKUX LIETEN».

- BBITIOJTHEHHBIN MTPOEKT
STEM/STEAM Ha temy
«DNEKTPOTPAHCTIOPT.

- Pewwennviii cymmamusnwiii
mecm.

* Pewrenue 3agau:

- IPUMEHEHHE 3aKOHOB
Kupxroga u popmyn mis
IIYHTA K aMIepMeTpy, U s
JIOTIOTHUTEIBHOTO
COTPOTUBIICHUS K BOJIBTMETPY,
- pacyeT NnorpenrHoCcTen
ANEKTPOU3MEPUTENBHBIX
puOOPOB C NMPEACTABICHUEM
OKOHYATeJIbHOTO pe3ysbTaTa
U3MEPEHUM.

Hoesuvie ¢u3ull€CKM€ NOHAMUSL.
conporuBnenune, KIIJ[  uemnn,

IEKTPOBIDKYIIAsT CHIIA,
KOPOTKOE

*I[OHOJ'IHI/ITC.HBHOC COIIPOTUBJICHHUC, *IJ_IYHT.

3aMbIKaHHE,

CTOPOHHHUE CUJIBI,
IJIABKUH

BHYTPECHHEE
MIPEAOXPaHUTEb,

VI. DaekTpuyeckHii TOK B pa3jJM4HbIX cpeaax

6.1. AHanm3 3aBUCUMOCTH
yIIeTBHOTO COTPOTHBIICHUS
Pa3IUYHBIX BEMIECTB OT
TEMIEPATYPHI U SIBICHUS
CBEPXITPOBOIUMOCTH.

6.2. KauecTBeHHOE O0OBICHCHUE
3JIEKTPOIPOBOTHOCTH B
MeTallIax, HOoMyIPOBOJHUKAX,
AJIEKTPOJIMTAX, Ta3aX U
DIIEKTPOHHO-IYYEBBIX TPYOKaXx.
6.3. Onucanue NpuUHIMIA
neiictBust poTope3ncTopa,
TEPMOPE3UCTOPA U

* DJIEeKTPUYECKUI TOK B
MeTajIax. 3aBUCUMOCTh
YAEIBHOTO COITPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoOBOANMOCT.

* DIEKTPUYECKHI TOK B
MOJIYITPOBOIHUKAX.
[Ipumenenue
IIOJIYTIPOBOJITHUKOB
(dboTopesuctop,
TEPMOPE3UCTOP,

TTOJTYTTPOBOTHUKOBBIHN TUOJ).

YyeOHas neATeIbHOCTE:
OKCIIEpUMEHTBI:

- IPUHIUI pabOTHI
MOJIYTIPOBOJIHUKOBOTO THOAA;
- DJIEKTPUYECKHUN TOK B
AIIEKTPOJIUTAX;

- MOHU3aIUs T'a30B, BUJIBI
pas3psI0B B razax;

- 3JIEKTPOHHO-TTy4YEBbIE
TPYOKH.

[IIkosnbHBIE PE3yNbTATHI:

- BBITIOJIHEHHBIN SKCIIEPHMEHT;
- pElICHHBIE 3a7a4i U
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MOJTYTIPOBOJHUKOBOTO JTHO/IA.
6.4. Unentuduxanus
MPUMEHEHHUS AIEKTPUUECKOTO
TOKa B Pa3JINYHBIX Cpeaax B
MOBCE/IHEBHOM JKU3HU/TEXHUKE.
6.5. Pa3paboTrka TakTHUKHN
MOBE/ICHUS MIPU PUCKE
NPOTEKAHUS HIEKTPUIECKOTO
TOKa B Pa3JIMYHBIX CPEAaX.
6.6. "Onucanue IpUHIMNIA
paboThI TpaH3UCTOPA.

6.7. “TIpuMeHeHHE 3aKOHOB
Owma, JI>xoyis (B 3J€KTPOHHOM
TEOPHUH METAILJIOB),
3EeKTpon3a, Gopmybl
SHEPTUU HOHHU3AIMH - JUIS
peleHus 3a1ay.

* DJIEKTPUYECKUI TOK B
AJIEKTPOJIUTAX
(KayecTBEHHO).
[IpakTHyeckoe mpuMeHEeHNE
JIEKTPOJIH3A.

* DJIEKTPUYECKUI TOK B ra3e
(xauecTBeHHO). [lnazma.
IIpumeHnenue.

* DJIEKTPUYECKUI TOK B
BakyyMe (KaueCTBEHHO).
[Ipumenenue.

o " llna yanyonennozo
u3yueHun:

3axon Oma u 3akoH Jlxoyis
B DJIEKTPOHHOW TEOPUHU
MeTauioB. [Ipumenenue
MOJTYTTPOBOTHUKOB
(TpaH3ucTop).
DNeKTpUUECKUN TOK B
JIEKTPOJIUTAX. 3aKOHBI
JIEKTPOJIH3A.
DNeKTpUYECKUil TOK B raze
(Ka4eCTBEHHO).
DNeKTpUUeCcKUuil TOK B
BaKyyMe (KaueCTBEHHO).

poOJIEMHBIE CUTYAIIUH;

- IPEJCTABICHHOE COOOIIEHUE
Ha OJTHY U3 TeM:

«O npuMeHEeHU
AIIEKTPUYECKOTO TOKA B
pa3IMYHBIX cpeaax (B
MOBCEIHEBHOM KHU3HH,
TEXHUKE, TEXHOJIOTUYECKHIX
mpoleccax, HayKe, MEeAUIIIHE
U T. 1.)», «[Ipumenenue
MOJTYTIPOBOTHUKOBBIX
pruOOPOB U UHTErPATIBHBIX
MHUKPOCXEM B 3JIEKTPOHHOI
MPOMBIIIIICHHOCTH.

- Pewennwiii cymmamusHwlil
mecm.

* DKCIEPUMEHTHI:

NPUHIUN pabOTHI
TPaH3HUCTOPA,

* Pemrenue 3ama4: 3akoH Oma,
JIxoyist (37IEKTpOHHAS TEOPHS
METaJUIOB), JJIEKTPOIIHU3,
(dbopmyIia SHEPTUU UOHUBAIUH.

Hosvie  ¢usuyeckue

NOHAMUAL.

TEeMIIepaTypHbIN

KOA(pPUIIUEHT

COIIPOTUBJICHU,

CBEPXIPOBOAUMOCTDb, KPUTHUUCCKAsA TCMIICpATypa, MOJYIIPOBOAHUK, COOCTBEHHAsI U IMpUMECHaA

MMpoBOANMOCTD,

JIOHOpPHBIE U

AKLCITOPHBIC TPpHUMECH,

TECPMOPEC3UCTOP, AUOH, JIFOMHAHHUCIIEHTHBIN AUOJ, TPAH3UCTOP.

p-n

nepexoq, (Qoropesucrop,

B xonue 11-ro ky1acca y4eHMK MOKET:
® ONpeCaAcimThb o0OJacTu MMPUMCHCHUA B 6I)ITy N TCXHUKE U30IIPOLCCCOB B ra3zax;

e OmucaTh CBOWCTBAa MJIEAIBHOIO Trasa, KPHUCTAUIMYECKUX U aMOP(HBIX TeJ; OMHCATh
ITIOBEPXHOCTHBIE  SIBJICHUSAM,

IIPOBOJAHMKAX U
(G YHKIIMOHUPOBAHUS

IOJIYIIPOBOAHUKOBOTO X CBETOMU3IIYYAIOIIECTO JUOJOB,

® pacrmo3HaBaTh W AHAJTU3MPOBATH AKOJOTUUYECKHE MPOOJIEMBI, BHI3BAHHBIC MCIOJIB30BAHUEM
TETUTOBBIX JIBUTATENICH;

e OOBSICHUTH TEIUIOBBIC SBJICHUS, OCHOBAHHBIE HA MOHATUU AUCKPETHON CTPYKTYpHI BEIIECTBA
(muddysus, mapoobpazoBaHWe U T.A.); TEPBBIA 3aKOH TEPMOAMHAMHUKH KakK 3aKOH
COXPaHEHHUS; AJIEKTPOIPOBOJHOCTh B METAJUIaxX, MOJYIPOBOIHUKAX, SIEKTPOJINTAX, Ta3aX U

ANIEKTPOHHO-TYYEBBIX TPYOKaxX (Ka4eCTBEHHO);
® apryMEHTHPOBATh (KaYECTBEHHO) KOHCEPBATUBHBII XapaKkTep AIEKTPOCTATUIECKOTO OIS,

® U3JI0KUTh IPUMEHEHHUE MOBEPXHOCTHBIX U KAMWUISIPHBIX SIBJICHUN B MOBCEJIHEBHOM JKU3HU,
HEKOTOpbIE MPUMEHEHHUS MPOBOJAHHUKOB, JAMAJIEKTPUKOB M KOHJCHCATOPOB B TEXHUKE M
ObITYy, IPUMEHEHHUS AJIEKTPUYECKOTO0 TOKAa M BO3JEHCTBUS TOKA B Pa3jMuYHBIX Cpelax B

HOBCGI[HGBHOﬁ JKHU3HHU U TCXHUKCE,
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® OIICHUTH TOCJEICTBUS TEIUIOBOTO PACIIUPEHUS B KOHKPETHBIX CUTYAIUSX B MOBCEIHEBHOMN
KHU3HU;

® PErUCTPUPOBATH JAHHBIC C IOMOIIBIO rpaduka WK TaOIHIBl U U3BJICKATh HH(OPMAIIUIO U3
HUX;

e ¢opmynupoBath
HU3MEPEHHUI;

® TIPEICTABJIATH U UHTEPIIPETUPOBATH PE3YJIbTAThI YKCIIEPUMEHTAITBHBIX UCCIIEIOBAHUI;

e pa3paboTaTh IUIAaH  OSKCIEPUMEHTAIBHOTO  WCCICAOBAHUS M PEHICHUS MPOOIEMHBIX
CUTYallUi;

® TIPUMEHATH U3YYCHHBIC POPMYIbI (HPU3UUECKUX BEIMYWH, 3aKOHBI U IPUHIUTIBI JIJISI PEIICHUS
3a]1a4 U IPOOJIEMHBIX CUTYaLIUM;

® TPEUIOKUTh COOCTBEHHBIN IUIAH MEp MO MPEAOTBPALICHUIO U CHUKEHHUIO TJI00aIbHOTO
MOTETICHHUS,

e pa3paboTaTh TAKTHKU IIOBEJACHHUS TPH PUCKE KOPOTKOTO 3aMBIKAHHUS M MPOTEKAHUS
AIIEKTPHYECKOTO TOKA B PA3IMYHBIX CPEIaXx.

BbIBOJbI, OLCHUBAA PE3YyJIbTaTbl, IIOJIYYCHHBIC K3 IPOBCACHHBIX

OO0mue »J1eMeHThI ¢ MATEMATHKOM.

- Oyukuuu (aHanuTudeckas popma, rpaguueckoe mpecTaBlIeHUE).

- *IIpousBoaHas HyHKIHU.

- Ucnonb3oBanue u npeoOpa3oBanue Gopmyil.
- OnepupoBaHue eIMHULAMHI U3MEPEHUS U UX [IPE00pa3OBaHUE.
- BolsiBiIeHME IPONOPLMOHAIBHBIX 3aBUCUMOCTEN.
- Ucnonb3oBanue cpenHero apupMeTnyeckoro 1ByX Wi 0osiee AEMCTBUTEIbHBIX YHCEN.
- YpaBHenus. CUCTEMbI ypaBHEHUI.
- Brruncnenue creneHel AeMCTBUTEIBHBIX YUCEN € LEIbIM IT0Ka3aTeseM.

- Onepanyy ¢ KBaJpaTHBIMU KOPHSIMU IS J€MCTBUTEILHOTO HEOTPULIATENILHOTO YHCIIA.

- Mcnonb30BaHue NPOLEHTOB.

- DIIEMEHTHI TPUTOHOMCTPHUU U TCOMCTPHUHU.

- Onepanuu ¢ BEKTOPaMH.

XII knacc

EnyHunbl KOMIeTeHInii

Eaunuubl yueOHOro
coJepKaHUusA

Pexomenayembie BUABI
AeSITeIbHOCTH M Pe3yJIbTAThI
o0yueHust

1. DekTpoMarHeTusm

1.1. DxcniepuMeHTaIbHOE
Hccle0BaHue I1eUCTBUS
MarHuTHOTO TIOJIST Ha
MIPOBOJHHUKYU C TOKOM.

1.2. Onucanue OBMKEHUS
HOCHUTEJEH 3JIEKTPUUYECKOTO
3apsia B MarHUTHOM TIOJIE.
1.3. OOBsicHEeHUE SIBICHUS
AIEKTPOMArHUTHOW WHIYKIIMH 1
CaMOUHIYKITHH.

1.4. Tlpumenenue GopMyIbI
3JIEKTPOMArHUTHON CHUJIBI
(Ammnepa), hopMyIbl CHITBI

e MarguTHOE moie
3JIEKTPUYECKOTO TOKA.
MaFHI/IT Hast HHIAYKOUWA.
JIBr>keHUE 3apsiKEHHBIX
YacCTHIl B OJHOPOIHOM
MarHuTHOM MOJIe.

Macc-cniektporpad.

* MarauTHbLIN MOTOK.
DJIeKTpOMarHuTHast
uHayKuus. 3akoH Papajes.
[IpaBuno Jlenna.

[IpakTHueckue npuMeHEHUSI.

YyeOHas neATeIbHOCTE:
[ToBTOpEHME MIPOMJIEHHOTO
Marepuaa;

- 3JIEKTPOMAarHuTHas CUJIa;

- IPABUJIO TIPABOU PYKHU;

- IPABUJIO JIEBOM PYKHU.
OKCIIEPUMEHTHI:

- CIIEKTP MarHUTHOTO TOJIs
IMOCTOSIHHOTO MarHuTa,
IIPSAMOJIMHEMHOT O
MPOBOJIHUKA, COJICHOUAA 1
KaTYIIKUA C TOKOM;

- IEMCTBHE MAarHUTHOTO ITOJISI
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Jlopenia, popmyibl MAarHUTHOTO
MOTOKa, 3aKOHA
AJICKTPOMArHUTHOW WHYKIIWH,
npasuwia JIeH1a, MHAYKTUBHOCTH,
SHEPTUH MArHUTHOTO TIOJIS TS
pelieHns 3a/1a4 U MpoOJIEMHBIX
CUTYyalUi.

1.5. Onpenenenue obnacreit
MPAKTUYECKOTO MPUMECHECHHS
MarHuTHBIX B3aUMOJICHCTBUM,
AJICKTPOMArHUTHOW MHIYKIIUU U
CaMOMHAYKITUH.

1.6. AHanu3 pe3yJabTaToB
MIPOBEACHHBIX HAOIIOACHUIN 1
(dbopMynupoBaHHE BHIBOJIOB
MyTEM OLICHKH TOJIy4€HHOTO
pe3yInbTara.

1.7. IlnanupoBanue
NEATEIIbHOCTH T10
9KCIIEPUMEHTAILHOMY
MCCJICIOBAHUIO U PEIICHUIO
MPOOJIEMHBIX CUTYalIUH.

1.8. *KauecTBeHHOE OOBSICHEHHE
MIPUHITUTIA JCHCTBUS
YCKOPHUTEIIEH 3JIEMEHTAPHBIX
YaCTHII.

1.9. *cnonp30Banre MarHUTHOM
MIPOHUIIAEMOCTH CPEIbI IS
perieHus 3aaad.

[IpakTrueckoe mnpuMeHEHUE
3JIEKTPOMAarHUTHOM

WHTYKIIAH.

* SIBneHNE CAaMOMHIYKLIUN.
WNHIyKTUBHOCTH KOHTYpA.
OHeprus MarHUTHOTO T1OJIA.

o * JIna yenyonennozo
U3YUEHUA:

Y cKkopuTenu 3J1IEMEHTApHBIX
4acTHI] (LIUKIOTPOH).
MarnuTHas NpOHULIAEMOCTb
cpensl. DeppoOMarHeTHKH,
IapaMarHeTHKH,
JMaMarHeTHKH.
[IpumeHeHus.

Ha TPOBOJIHUKH C TOKOM;

- IEMOHCTpAaLUs
BO3HUKHOBEHUS SIBJICHUS
AJIEKTPOMATrHUTHOW WHYKITHH
Y CAMOUHJYKIIHH;

- WJUIIOCTPUPOBAHKE IIPABUIIA
Jlenna u onpenenenue
HaNpaBJICHUs] HHIYKIIMOHHOTO
TOKa.

Pemenue 3anau:

- IpUMEeHEeHHEe (HOPMYIIbI
AJEKTPOMATHUTHOMN CHUJIBI
(Ammnepa), GopMyIIbI CHITBI
Jlopenna, popmynbl
MarHMTHOTO TIOTOKA, 3aKOHA
AJIEKTPOMArHUTHOW WHYKITHH,
npasuiia JIeHua,
WHIYKTUBHOCTH, SHEPTUU
MarHUTHOTO TIOJIS;
Jlabopamopnas paboma Ne 1
«H3yuenue oeticmeus
MA2SHUMHO20 NOJISL HA
NPOBOOHUKU C MOKOM.
[[IkonbHBIE PE3YIBTATHI:

- BBITIOJIHEHHBIN SKCIIEPHMEHT;
- IPEJICTaBIEHHBIN OTYEeT 00
AKCIIEPUMEHTE / UCCIIEIOBAaHUH
| naboparopHoii paboTe;

- pelleHHbIE 3a]auH;

- IPEJICTABICHHOE COOOIIEHUE
Ha o1y u3 TeM: «lIpumMeHeHue
MarHUTHOTO TIOJIS,
«MaraurtHoe noJje 3eMIu.
dusnueckue MpoLeccsl,
ONpeeNsone 3auIUTy OT
KOCMHMYECKOT'0 U3ITYy4EHUS».

- Pewennviti cymmamusnsiil
mecm.

*Onucanye NpUHLIKIIA PabOThI
IIUKJIOTPOHA.

Hoesvie qbuauuecxue NOHAMUA.

QJICKTPOMArduTHAasA HWHAYKIHA, IIPaBUIIO .HCHI_Ia, CaMOUMHAYKIUA, WUHAYKTUBHOCTD,

MarHuTHBIM TOTOK, cumiaa JlopeHma, Macc-crekTporpad,

MarHuTHas

*
MIPOHUIIAEMOCTh, *(PeppOMArHeTHK, IapaMarHeTHK, *auaMarHeTHK, *yCKOPHUTENb 3JIEMEHTApHBIX

qaCTull, * HUKJIOTPOH.

I1. IlepeMeHHBII 3J1eKTPHYECKUI TOK

2.1. Onucanue cnoco6oB
TeHEepPUPOBAHUS TIEPEMEHHOM
SJIC.

2.2. CpaBHEHUE BETUYHH,
XapaKTEePU3YIOLINX TTePEMEHHBIN
TOK, C BeJIMYMHAMH,
XapaKTEPU3YIOLITMHU

* ['enepupoBanue
nepemenHon JIC.
[TepemennsbIit
JJIEKTPUYECKUN TOK.
Bemmuunsr,
XapaKTepU3yollne
MEPEMEHHBIN TOK.

YyeOHas neATeIbHOCTE:
OKCIIEpUMEHTBI:

- TEHEpHUPOBAHUE NTEPEMEHHOMN
9JIC;

- KOHCTPYKIHS U TPUHIIUIT
neicTBus TpaHchopmaropa.
Pemrenue 3agauy.
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ITOCTOSIHHBIN TOK.

2.3. Pemenue 3amau ¢
MPUMEHEHUEM BEJINYUH,
XapaKTEPU3YIOLINUX [TEPEMEHHBIN
TOK: MCHOBEHHAs CUJia TOKa U
MTHOBEHHOE HaNpsHKEHHE,
NeMCTBYIOIIEE 3HAUCHUE CUITBI
TOKA U HaNpPSHKEHUS; 4acToTa,
MepHOoJ], IUKINYEeCcKas 4acToTa,
¢aza, casur o dase,, aKTUBHOE
COIPOTHUBIICHUE, UHYKTUBHOE
COMPOTHUBIICHUE, EMKOCTHOE
COIPOTHUBIICHUE, AKTUBHAS
MOIIHOCTbh, KOA(hpHUIreHT
TpaHchopmaIuu.

2.4. O0bsCHEHHE IPUHITHIIA
neicTBus TpanchopmMaTopa.

2.5. Ouenka npo0Jem reperadu
AJIEKTPOIHEPTUU Ha OOJIbIINE
paccTosHus.

2.6. @opmupoBaHue
CO3HATENBHOTO MOBEACHHUS IPU
HCII0JIb30BaHUU [TIEPEMEHHOTO
TOKa.

2.7. *Penienue 3amad ¢
MPUMEHEHUEM BEJIMYUH,
XapaKkTePU3YIOIINUX MePEMEHHBIN
TOK: UMIIEIAHC, JOOPOTHOCTh
1ernu, KodOPHUIMEHT MOIIIHOCTH,
aKTHUBHAas MOIIHOCTh, PEaKTUBHAs
MOIIHOCTb, MOJTHAsI MOIIIHOCT.

e UneanbHbIE 1IEIN
IIEPEMEHHOT0 TOKA C
pE3UCTOPOM, KaTyIIKOW 1
KOHJIEHCATOPOM.
IIpencrasneHue ¢ NOMOILIBIO
BEKTOPHBIX IUArpaMM.
AKTHUBHAas MOUTHOCTb B LIETIH
IIEPEMEHHOT0 TOKaA.

* Tpanchopmarop.
[Iepenaua snexrpuyeckon
SHEPruu Ha OOJIbIINE
paccTOSIHUS.

o " llna yanyonennozo
u3yueHus:
ITocnepoBarenbHbIC LCIIHN
nepemennoro Toka RL, RC u
RLC Momuocte B Lenu
MIEPEMEHHOTO TOKA.
[IpencraBicHre ¢ MOMOIIBIO
BEKTOPHBIX JHArPaMM.

- pacuer BeJIUYUH,
XapaKTEPHU3YIOIINX
MEePEMEHHBIN TOK: MTHOBEHHOMU
CHUJIBI TOKA U MTHOBEHHOT'O
HANPSDKEHUs, AeHCTBYIOIETO
3HAUYEHUsI CUJIbI TOKA U
HANPSDKEHUs, 4aCTOThI,
MepruoJa, HUKINYECKOM
4acTOThl, Pa3bl, CABUTA 10
¢aze, akTUBHOTO
COIPOTUBIICHUH,
WHYKTUBHOTO
COIPOTHUBIICHHUS, EMKOCTHOT'O
COIIPOTHUBIICHHUS], aKTHBHOM
MOIIIHOCTH, KO3 duimenTa
TpaHchopmaluu.
Jlabopamopnas paboma Ne

2 «H3yuenue
mpaHcgopmamopa
[[IkonbHBIEC PE3YIBTATHI:

- BBITIOJTHEHHBIN SKCIIEPUMEHT;
- IPE/ICTABJICHHBINA OTYET 00
JKCIepUMeHTe /
UCCJICIOBaHHH,

- pElICHHBIC 33/1a4U U
MpoOJIeMHBIE CUTYAIIHH;
-NpeCTaBIEHHOE COOOIIEHNUE,
pedepar, IpoeKT HATOIHY U3
teM: «IIpeumyecra
UCII0JIb30BaHUS IEPEMEHHOTO
ToKa», «['eneparopsl
MIEPEMEHHOTO TOKa»,
«CokpaltieHue norepb
SHEPTUH MpU nepeaaye
AIIEKTPOIHEPTUH Ha OOJIbIIHE
PacCTOSIHUS»,
«COTpyAHUYECTBO PA3IUYHBIX
roCcyAapcTB B CO3aHUU
€MHON SHEPreTUYECKON
CeTu».

- Pewennvii cymmamuenuoli
mecm.

*Pemrenne 3amaq.

- U3y4YEHUE
OCJIEAOBATEILHBIX IeHel
nepemeHHoro Toka RL, RC,
RLC.

Hoebie qbusuttecmte NOHAMUS. HCpCMCHHLIﬁ TOK, TIICPEMCHHOC HAIPSXKCHUC, MIHOBCHHBLIC

3HAYEHUsT W JACHCTBYIONIUE

3HA4YCHHUA

NIEPEMEHHOTO

TOKa

U HaANpsKCHUA, AKTHUBHOC

CONMPOTUBJICHHUC, MHAYKTHUBHOC COIIPOTUBJICHUC, CMKOCTHOC COIPOTUBJIICHUC, UMIICAAHC, CIBUT

¢$a3, akTHBHAs MOIIHOCTD,

*peakTUBHAsE MOIIHOCTb, *TIOJHAsT MOIIHOCTh, TpaHchopmaTop,

KodppuuueHT TpanchopMauu, *H0OPOTHOCTH IeNH, *pe3oHaHC HanmpsbKeHwi, * ¢opmyna
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TomcoHa.

I1I. DyekTpOoMarHuTHBIE KOJIeOaHUS U BOJIHbI

3.1. Onucanue cBOOOIHBIX
KoJIeOaHuil B KOJIe0aTeIbHOM

KOHTYpE C SHEPTeTUUECKOU TOUKHU

3peHHS.
3.2. YcraHoBJICHUE aHAJIOTUU
MEXy JIEKTPOMArHUTHBIMU U
MEXaHUYECKMMU KOJICOAHHSIMHU.
3.3. KauecTBeHHOE onmucanue
BO3HUKHOBEHMS
AJIEKTPOMArHUTHOTO TIOJIS U
pacmipocTpaHeHus
AJICKTPOMArHUTHBIX BOJIH.

3.4. Ucnonp30BaHKe OTHOIIEHHI
MEXy BEIMYNHAMH,
XapaKTePU3YIOIIUMU
3JICKTPOMArHUTHBIC BOJTHBI, IPH
pelIeHnH 3a1a4 U IPOOJIEMHBIX
CUTYaLUil.

3.5. UnenTudukamnust HAyYHbIX U
TEXHUYECKHUX OOJ1acTei
MIPUMEHECHHS YJICKTPOMArHUTHBIX
BOJIH.

3.6. Onenka OHOIOTHYECKOTO
JEHCTBHS STIEKTPOMArHUTHBIX
BOJIH U IPUHSTHE MEP T10 3aIIUTe
OKpY>Karollen cpelibl U
caMo3aIuTe Iph UX
MPAKTUYECKOM HCIIOJIE30BAHUU.

3.7. Hcnonp3oBaHue MNOHATHU U

bopmy, KOTOpbIE
XapaKTepU3yIT UHTEPPEPEHITHIO
u  audppakuuio  (KOrepeHTHbIE
BOJTHBI, ONTHYECKUH  TIYTh,
reoMeTpPHUECKUI yTh,
uHTephEpeHIIMOHHasT  KapTHHA,
yCIIOBHUS (bopMupoBaHUS
MaKCUMyMa " MUHHUMYMa
UHTEepEpEeHINH, [IMpUHA

MHTEPPEPEHITUOHHOM MOIOCHI
IIMpPHHA CHEeKTpa, popmya
nuPaKIMOHHON PEIIETKH) TPH
pelLIeHUH 3aj1ay.

3.8. DkcriepuMeHTaTEHOE
ucclieIoBaHue AU(PPaKIIUOHHON
pEIIEeTKH.

3.9. Onucanue (Ka4eCTBEHHO)
SIBJICHUH UHTEp(EpEHIINH,
T(PaKIUU U TOISPU3ALUT
CBETa, BCTPEYAIOIUXCSI B

» CBoOOIHEIC U
BBIHY)KJICHHBIC
ANEKTPOMATrHUTHBIC
Kxonebanus. KonebareapHbIi
KOHTYp. AHAJIOTUSI MEX]TY
3JIEKTPOMArHUTHBIMU 1
MeXaHNYECKUMU
KOJICOaHHUSIMH.

* DJIGKTPOMArHUTHOE ITOJIE.
DNEKTPOMArHUTHBIE BOJTHBI
Knaccudukanms
ANIEKTPOMArHUTHBIX BOJIH.

HpaKTI/I‘leCKI/Ie IMPUMCHCHHUA.

* UnTepdepenuus u
nudpaxkus cBeTa.
VYcranoska fOHra.
JudpakimonHas pemeTka.
Paccesnue cera
(Ka4eCTBEHHO).
[onspusauus ceera
(Ka4eCTBEHHO).

HpaKTI/I‘leCKI/Ie MMPUMCHCHUA.

o " /lna yenybnennozo
u3yueHus:

[TpuHIUTIBI paAHOCBSI3H.
[nockonapaienbHast
mactuka. Kombia
Hrrotona. Uarepdepomerp.
[Tonspuzanus cBera,
Paccesinue cBera
(KOTMYECTBEHHO).

YyeOHast JesITeIbHOCTD:
OKCIEPUMEHTHI:

- IEMOHCTpAIIHSI
uHTephepeHInn U TUdPaKIIHH
CBETa.

Pemrenue 3agauq:

- pacyeT nmapaMmeTpoB
KoJ1e0aTeIbHBIX KOHTYPOB;

- IPUMEHECHHE XapaKTEPUCTHK
AIIEKTPOMArHUTHBIX BOJIH;

- IIPUMEHEHHE TOHATHUM U

bopmya, KOTOpbIE
XapaKTepU3yIOT

UHTEPEPEHIIHIO U
TU(PPAKINIO (xorepeHTHbIE
BOJIHBI, OINTHYECKUH  IYyTb,
r€OMETPUYECKUN MyTh,
YCIIOBUS dbopmupoBaHus
MakCUMyMa ©  MHHHMYyMa
UHTEpEpEHIINH, HIMPHHA

MHTEP(PEPEHIIMOHHOM IOJIOCHI,
HIMpUHA CHEeKTpa, ¢opmyna
T PaKIIMOHHON PEIICTKH).

Jlabopamopnas paboma Ne
3 «Onpeodenenue Onumwvl
C8emoBoll B0IHbL C
UCNOIb306AHUEM
ougpaxyuonHot pewemru ".

[IkoNbHBIE PE3yIbTATHI:

- BBITTOJIHEHHBIN 3KCIIEPUMEHT;
- TIPEJCTaBIICHHBIH OTYET 00
HKCIIEpUMEHTE /1a0opaToOpHOi
paboTe / uccne0BaHuY;

- peUIeHHble  3adayd U
poOJIEMHBIE CUTYAIINH;

- IPEJCTABICHHOE COOOIIEHUE

Ha OJIHY U3 TEM:

«McTopust OTKpBITUS
AIIEKTPOMArHUTHBIX BOJIH H
HAyaso pajno3pbl»,
*«[IpumeHnenne
AIIEKTPOMArHUTHBIX BOJIH JUIS
JUCTAHIIMOHHON CBI3M»,
*«Pagnonokaius,
«[IpakTnyeckue npuMeHeHUs
uHTEepEpeHINH U TU(PAKITNU
cBeta (mHTEphEpPOMETD,
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MIPUPOJIC U TEXHHKE. rojiorpadusi u 1p.)».
3.10. Peructpanus 3HaueHUA

HU3MEPEHHBIX (U3HUECKUX - Pewennwiii cymmamusHwlil
BEJIMYUH C BBIUUCIICHUEM mecm.

a0COIIOTHON U OTHOCUTEIHHOU

IIOTPEIIHOCTEMN. * Pewrenue 3agau:

3.11. AHanu3 pe3ynbTaToB - IPUMEHEHUE TTOHATHIA,
MPOBEACHHBIX U3MEPEHUN U XapaKTEPU3YIOIINX
(bopMyIupOBKa BHIBOJOB. uHTEpPEepeHIII0

3.12. IInanupoBanue (mtockonapasuienbHast
NeSITeNIbHOCTH 110 IJIaCTHUHKA, Kojblla HetoToHA);
AKCIIEPUMEHTAILHOMY - IPUMEHEHHE YTIIa
HCCJIEIOBAaHUIO U PEIICHUIO nossipu3anuu bprocrepa u
MPOOJIEMHBIX CUTYaIIUH. ($hopMyIIbI MHTEHCUBHOCTH
3.13. *O0BbsicHEHUE IPUHITUTIOB paccestHHOIO CBETA.
pasvoCBs3H.

3.14 * [IpumeHeHue TOHATHH,
KOTOpBIE XapaKTEPU3YIOT
UHTEPPEPEHIIHIO
(TTockomapaienbHas
MJIaCTUHKA, Koiiblla HeroToHa), a
TaK)Ke MOHATUIN: IOl
nojsipuzanuu bprocrepa u
dbopMyna cTeneHu
MHTEHCUBHOCTHU PACCESIHHOTO
CBETa - JJIs pelIeHus 3ajau.

Hoegvie  @usuueckue nonamus. d>IEKTPOMAarHUTHbIE KojeOaHMs, KoyeOaTeNnbHbI KOHTYD,
uHTepepeHus, AUPpakuus, MNOIIpU3alnsl, HUHTEPPEPEeHLUMOHHAs KapTHHA, MaKCHUMyM U
MUHUMYM  UHTepQEepeHIMH, TEeOMETPUYECKUH  MyTh,  ONTHYECKUH  MyTh,  IIUPUHA
MHTEP(PEPEHITNOHHOM MOJIOCH], NTU(paKIIMOHHAs pelIeTKa, CIEKTP AUPPAKIUH, *paccesHue CBeTa,
*koablia HeloToHa, *yron bprocrepa.

CoBpemennas pusznka

V. D1eMeHTBI YaCTHOI TeOpPHH OTHOCHTEJIBLHOCTH

4.1. Onucanue ABM)KEHHUS Tesa * OCHOBBI clielIuaNbHON VYyeOHast AeSITENTbHOCTD:
OTHOCHUTEIIBHO Pa3JIN4HbIX TEOPUU OTHOCUTEIBHOCTH. - Pemenue 3anau c
MHEPLUUATIBHBIX CUCTEM OTcueTa, | [IpUHIUI OTHOCUTENBHOCTH | MPUMEHEHHEM 3aBUCUMOCTH
OCHOBAHHBIX Ha KJIACCUYECKOU B KJIACCHYECKON MEXaHMKE. | MacChl OT CKOPOCTH, (hOpMYJIbI
MEXaHHKE. [Toctynatel ciennaibHON PENATUBUCTCKOIO UMITYJIbCA,
4.2. Onucanue ABUKEHUN U TEOPUU OTHOCUTEIBHOCTH. COOTHOILIEHUSI MacChl U
B3aUMOJICICTBUN C DHEPIUu.

HCII0JIb30BAHUEM * DJIEMEHTHI

PENATUBUCTCKHUX 3JIEMEHTOB pensaTuBucTCKON quHaMHUKH. | LIIKoJabHBIE pe3yabTaThl:
JTUHAMMKH. OCHOBHOM IPUHLUIT - pEILLIEHHBbIE 3a/1a4H.

4.3. [IpumeHeHne 3aBUCUMOCTH TUHaMUKHU. CBSI3b MEXIY - IPE/ICTaBJICHHOE COOOIIEeHNE
Macchl OT CKOPOCTH, (POPMYITbI MaccoW U PHEPrHUEH. Ha OJJHY U3 TEM:
PENATUBUCTCKOTO UMITYJIbCA U «[Ipeanoceuiku co3zganus
COOTHOLIECHUS MacChl U SHEPTUU | * ~ JIns yanyonennozo TEOPUU OTHOCUTEILHOCTH,
JUIS pellieHus 3aau. U3yYeHus: «Kaccuyeckas MmexaHuka u
4.4. *Nnrepnperanus xapakrepa | [IpeoOpasoBanus JlopeHIma. | peIsITUBUCTCKAs MEXaHUKa» U
OJTHOBPEMEHHOCTH, CnencrBud. PenstuBucTtckoe | Ap.

IIPOMEXYTKOB BPEMEHHU U CII0KEHHME CKOPOCTEN - Pewennviti  cymmamugHuiii
IIPOJOJIBHBIX Pa3MEPOB C TOUKH mecm.
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3pCHHUA KJIaCCUYECKOM MECXaHHKH,

COOTBETCTBEHHO CO CIICIIHAIbLHOMN * PemieHue 3a1a4 ¢

TEOPHUEH OTHOCUTEIBLHOCTH. MIPUMEHEHUEM CJICACTBUI
4.5. *TIpumenenue npeoOpaszoBanuii JlopeHma u
npeoOpa3oBaHUM U CIEACTBUN PENSATUBUCTCKOTO 3aKOHA
Jlopenua u 3akoHa CJI0’KEHUS CKOPOCTEM.

PEIATUBHUCTCKOI'O CIIOXKCHUA
CKOpOCTef/'I JJI pCUICHUA 3a1a4.

Hosvie  ¢uszuueckue  nowamus.  crneuuaibHash  TEOpUsS  OTHOCUTEIBHOCTH,  MPHUHIIMII
OTHOCUTEJIBHOCTM B  KJIACCHMYECKOM  MEXaHUKe, IIOCTYJaTbl  CHELUUAIbHOM  TEOpUU
OTHOCUTENbHOCTH, (opMyna DWHINTEHHA 11  SHEPIUM, PEIATUBUCTCKUN  UMIYJIbC,
*OTHOCUTEIIBHOCTh OJIHOBPEMEHHOCTH, *OTHOCHUTEIBHOCTD IIPOMEXKYTKOB BpPEMEHH,
*OTHOCUTEJILHOCTbH MPOJIOJILHBIX Pa3MepoB, *npeodpazosanus Jlopenna.

V. DjeMeHTBbI KBAHTOBOH (pu3nKkH

5.1. DkcnepuMeHTaIbHOe * Buemnuii VYuebHas NesaTeNbHOCTb:
HCCIIEA0BAHUE B IIKOJIBHOU (boTOdNEKTPUIECKHIA OKCHEPUMEHTHI:

na00paTOpUU WK BUPTYaTIbHOM | 3 eKT. 3aKOHbI BHEIIHETO | - BHEIIHUH

naboparopuu 3aKOHOB BHEITHero | ¢orodddekra. Kpant doroanekrpudeckuii 3hdexr;
¢dorosnexTpuueckoro 3dexra. sHepruu. GoToH. - IPUHLUI eHCTBUS

5.2. O6wsacuenne BHemHero Goto | [IpakTrueckue npumeHeHust | GpoTolneMeHTa.

sadekra, cytu runotessl [Inanka | BHemHero ¢potodddekra. Pemenue 3amau:

0 KBAaHTE SHEPTHH, CYTH - IPUMEHEHHE 3aKOHOB
runotessl ae bpoitns B onucanun | ¢ BonHOBbIE cBoiicTBa BHeIHero gorosddexra u
B3aUMOJICHCTBHI C BemiecTBa. ['unoresa age ypaBHEHUS DUHIITEIHA;
KOPITyCKYJISIPHO- BOJTHOBOM Bbpoiins. KopryckynspHo- - pacyeTr PHepruu, Macchl U
TOYKH 3PCHHUS. BOJIHOBOH JTyaJIi3M. uMIynbca GOTOHA.

5.3. [lpumenenue popmyi, [IIkonbHBIE PE3YIBTATHI:
SHEPTUHU, MACCHl U HMITYJIbCA o " Jlna yenyonennozo - BBITIOJTHEHHBIN SKCIIEPHMEHT;
¢dorona, 3akoHOB GpoTtodhdekTa, | uzyuenusn: - IPEJICTaBICHHBIN OTYET 00
ypaBHEHUS DWHIITEHHA NSt JlaBiieHue cBera. sKcrepuMenTe /

dotorddekra mpu peneHnn Judpakius 3IeKTPOHOB. HCCIIEI0BAHUH;

3ajad. DNEeKTPOHHBIA MUKPOCKOIL. | -  PEHICHHbIe  33Ja4ydl U
5.4. Onpenenenue o0nacTu poOJIeHbIE CUTYAINH;
MIPUMEHEHHSI BHEIITHETO - TIPE/ICTaBJIEHHOE COOOIIEHHE,
doroaddexra. pedepar, IpoOeKT Ha OAHY HU3
5.5. BeisiBneHue BOJTHOBOW MIIN TEM:

KOPITYCKYJISIpHOW TIPUPOBI CBETA «I[TpumeHeHne BHEIIHETrO

B KOHKPETHBIX CITy4asX, C [EJbI0 dboToanexkrpuueckoro dddexra
MPaBUIBHOTO OMUCAHUS. B PA3JUYHBIX 00JIACTAX HAYKH
5.6. *MonenupoBanue Y TEXHHUKH,

IU(paKLIUH JIEKTPOHOB HA «KopryckyssipHO-BOJIHOBOK
KpHUCTaiaxX (Ka4eCTBEHHO), JyaJli3M B TIPUPOJIE» H JIP.
OIMcaHue PaboThl ANEKTPOHHOTO - Pewennviti  cymmamusHulii
MHUKpOCKoOTa (0OII1e aCIeKThI). mecm.

5.7. *IIpumenenue GopMyIbl *TIpumenenue GopmMysl
TaBIICHUSI CBETA [T PETICHHSI JTABJICHUS CBETA JIJISl PEIICHUS
3ajau. 3ajau.

Hoevle ¢usuyeckue nonsamus. KBaHT >HepruH, (GoTOH, (POTOITEKTpUUECKUU >PQeKT, KpacHas
rpaHuIla, 3aluparollee U TOPMO3AIlee HanpshDKeHUe, POTOAIEeMEHT, runoTesa [lnanka, runoresa e
Bpoiins, KopmycKyasipHO-BOJTHOBOM yain3M, *1aBJICHHE CBETa, * qudpakiusl SJIEKTPOHOB.

VI. DsemeHnThl aTOMHON (pU3HKH

6.1. KauectBeHHOE onncanue

* OnwiT Pesepdopna. \ YyeOHas NeSITEIBbHOCTD:
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Pa3IMYHbBIX ATOMHBIX MOJIEJIEH.
6.2. MonenupoBaHue CTPOCHHUS
aToMa Ha OCHOBE Pe3yJIbTaTOB
skcriepumenTta Pesepdopra.
6.3. AprymeHranus
CTaOMILHOCTH aTOMa Ha OCHOBE
noctynaroB bopa.

6.4. MuTepnperaius aTOMHBIX
CIEKTPOB BOAOPOJa B MOJIEINIU
Bbopa.

6.5. Onpenenenne CeKTpoB
W3ITy4eHUs U TIOTJIOMICHUS
(HeTpephIBHBIH, MOJ0CATHIH,
JIMHEHYaThIi).

6.6. Onucanrue KBaHTOBOT'O
nepexo/a, JiazepHoro 3 dexra u
ornpezeneHue odnacrei
MIPUMCHEHHUS JIa3epa.

6.7. NUunquBuyanpHas U
KOJUJIGKTUBHAS 3aIllUTa B
Pa3IMYHBIX BUJAX JICATCIBHOCTH
C HCIIOJIb30BaHUEM JIa3epa.

[LnanerapHast MoJi€Ib aTOMA.

* [Toctynarsl bopa.
KBanToBas Mogenps aroma
BOZOPOJA.

* Cniextpsbl. Bubl
cnekTpos. IIpumenenue
(ctiexkTpomerp).

* CIOHTaHHOE U
WH]IYIIUPOBAHHOE
uznydenue. Jleiicteue
JIA3EPa (kxauecTBEHHO).
[IpumeHeHus B pa3iInuHbIX
o0nacTsx.

OKCNEPUMEHTBHI:

- cxema onbita Pesepdopna;
- CX€Ma SHEPreTUYECKUX
YPOBHEW aTroMa BOJOPOAA;
- KAYECTBEHHOE MCCIIEIOBAHNE
CHEKTPaJIbHBIX 3aKOHOB B
CIIEKTpE aToMa BOJIOPOJIa;

- U3y4EHHE YCTPONCTBA U
MpUHIINIIA PaOOTHI Jia3epa;

- HAOJIIOZICHNE PA3ITMYHBIX
BHJIOB CIIEKTPOB.

[[IkonbHBIE PE3YIBTATHI:

- BBITIOJIHEHHBIN SKCIIEPHMEHT;
- IPE/ICTABJICHHBINA OTYET 00
SKCIIepUMEHTE/ UCCIICTIOBAaHHH;
- pelleHHbIe TPOOIEMHbIE
CUTYAIHH;

- IPE/ICTAaBICHHOE COOOILIEHNUE,
pedepar, uccieaoBaHue Ha
OJIHY U3 TEM:

«Mopenu aToMOB:
OCOOCHHOCTHY,
«CneKTpanpHbIi aHAIU3 U
00JacTy IPUMEHEHMSI B HAYKE
U TEXHHKE (CIIEKTPOMETP)»,;

- IPEJCTABICHHBIN POEKT
STEM/STEAM «IIpumenenue
Jazepa B pa3IuvYHbIX 00JACTIX
HAYKH, TEXHUKHU, KyJTbTYPbD»

- Pewennviti cymmamuesHwli
mecm.

*Pemenue 3amad ¢
UCIOJIb30BaHNEM KBAaHTOBOM
MOJIETIN aToMa.

Hoesuvie ¢M3MH€CKM€ nonamus. NMJIaHETapHasg MOJC/Ib aTOMa, KBAaHTOBas MOJECIIL aTroMa, CIIEKTpP

HU3JTy4YCHUA W TOIJIOUICHUSA, HCIPEPBIBHBIC, I10JI0ATHIC, JIMHEHJaThIe

Mepexon, Ja3cp, MHAYINUPOBAHHOC U3JITYYCHHC.

CIEKTpbI, KBaHTOBBIN

VII. D1eMeHTHI (PU3MKH ATOMHOTO /1pa. JJIeMEHTAPHbIE YaCTHIbI

7.1. XapakTepucTUKa aTOMHBIX
A7Iep C UCTOIb30BaHUEM HX
oOHIMX CBOMCTB: pa3Mep, Macca,
AJIEKTPUUECKUI 3apsijl, CTPOCHUE.
7.2. OteHKa cTaOMIIBHOCTH
Pa3NUYHBIX s7ep M0 UX
CTPYKTYpE ¥ SHEPTHH CBSI3U
HYKJIOHA.

7.3. [lpumenenue Gpopmyn s
pacuera PHEpTUu CBS3U s/pa U
SHEPTHUH CBSI3U HYKIJIOHA JIJIS
peleHus 3a1a4.

7.4. O0bsicHeHHE

* AtomHOe s11p0. CTpoeHue
a1apa. DHeprus CBA3H.
CtaOunbHOCTH sIpAa.

e PagnoakTUBHOCTE.
PapnoaktuBHBIN pacma.
3aKOH paJO0aKTUBHOTO
pacnaja.

* SInepHble peakunn. 3aKOHBI
COXpaHEHUS B SIIEPHBIX
peaknusax (3apsIoBOe YHCIIO,
MaccoBoe 4Kcio). [lenenue
U CIvsiHUE sniep. A nepHblid

YyeOHas neATeIbHOCTE:
DKCHEpPUMEHT:

- perucTpanys paaraiuy ¢
MTOMOIIIBIO JE€TEKTOPOB.
Pemrenue 3agauq:

- OTIpEeIEIICHNEe XapaKTePUCTUK
aTOMHOTO sIJIpa;

- IpUMEeHEeHHEe (POPMYIIBI st
pacueTa SHepTHH CBSI3H s/ipa |
SHEPTUU CBSI3U HYKIIOHA;

- MPUMEHEHHE 3aKOHA O
paZlOaKTUBHOM pacraje,
3aKOHOB O COXPaHCHUU
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paZMoOaKTUBHBIX pPAacIajos a, 3,
Y.

7.5. [IpumeHeHue 3aKkoHa
paZoaKTUBHOTO pacraja, 3aKoHa
0 COXpaHEHHHM 3apsija U 3aKOHa
COXpPaHEHHUS MacCOBOI0 YHCIa
JUTsl pelleHus 3a/1a4 u
MPOOJIEMHBIX CUTYalLIUH.

7.6. Onrcanue KOHCTPYKLUU U
MPUHIIKIIA PAOOTHI SAEPHOTO
peakTopa, OLIEHKa BO3MOXKHBIX
MOCJIEJCTBUM SIEPHBIX aBapUH.
7.7. OnpeneneHue mociencTBUi
MIPUMEHEHHUS SJIEPHOTO OPYKUS,
OHMOJIOTUYECKOTO BO3ICHCTBHS
MOHHU3UPYIOLIETO U3ITYYCHHUS,
YCTPOMCTB, HCHOJIB3YEMBIX JJISI
OOHapyKEeHUS U U3MEPEHUS
paauanuu, a TaK)Ke 3HaHHUe
MIPABHJI 3ALUTHIL.

7.8. OneHka nepcrekTuB
UCIOJIb30BaHUS JIEPHOTO
CHHTE3a B KAa4eCTBE UCTOUHUKA
SHEPruu B OyAyIIEM.

7.9. *Onucanue KOHCTPYKIIMU U
paboTHl yCKOpUTETIEH YaCTHI]
(oO1IMe acieKThI)

7.10. *XapakTepuctuka
AIIEMEHTAPHBIX YaCTHII
(271eKTpOH, TPOTOH, HEUTPOH,
($hOTOH) ¢ UCMIONIB30BaHUEM
HEKOTOPBIX UX CTATUCTHYCCKUX H
KBaHTOBBIX CBOMCTB (Macca
MOKOSsI, CPEIHEE BpeMsI KU3HH,
ANEKTPUYECKUH 3apsi]i, CTIHH,
M30TOIHBIN CIIUH, OAPUOHHBII
3apsin)

7.11. *TIpumeHeHune 3aKkoHa
COXPaHEHUS UMITYJIbCa U 3aKOHA
COXpaHEHUs SHEPTHUH K PEIICHUIO
3a/1a4 U MPOOJIEMHBIX CUTYaIlUH.

peaxTop.

* JlerexTopbl
HMOHU3UPYIOLIETO

usnyuyenus. [Ilpumenenue.

Panmanmonnas 3amura.

o " /lna yenybnennozo
uzyueHus:

3aKOHbBI COXPAHEHUS B
SIICPHBIX PEAKIHIX
(MMIyJIbC, SHEPTHS).
DHeprusi peakiuy B
SJICPHBIX PEAKIHSX.
DneMeHThl PU3UKU
AIIEMEHTAPHBIX YACTHUII.

yCKOpI/ITeJ'II/I QJICMCHTApPHBIX

qacCTHII.

3apsAI0BOTO U MacCOBOTO
4UCIIa;
- IPEJCTABJICHUE AACPHBIX
peaKkuuii py MOMOILHA
YpaBHEHUU.
Jlabopamopnas paboma No
4 «H3yuenue mperog
3aPAACEHHBIX INEMEHMAPHBIX
yacmuyy.
[[IxosibHBIE PE3YIIBTATHI:
- BBIIIOJIHEHHBIN 3KCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
sKcrepuMenTe / 1abopaTtopHoit
paboTe / ucciaenoBaHuMY;
- pElICHHBIE 33/1a4U U
IpOOJIEMHBIE CUTYALIUH;
- IPe/ICTaBICHHOE COO0IIEeHNE
Ha OJHY U3 TeM: «30TOoIBbI.
IIpuMeHeHne n30TONOB B
Pa3IMYHBIX 00JACTIX»,
«Hay4uHble TOCTHKEHUS
nuHactuu Kropm»,
«MexayHapoaHoe
COTPYAHUYECTBO B LIEIAX
MHUPHOI'O UCIIOJIb30BaHUS
AJIEPHOTrO NOTEHLIATIA,
«SnepHbie kKatacTpodsl:
YepuoObutb u Oykycumay,
«SnepHas u TepMosiiepHas
DHEPrETHKA.
- IPEJCTABICHHBIN IPOEKT
STEM/STEAM:
«Bo3sgeicTeue
WCIIOJIb30BaHUS SIEPHBIX
texHosoruil. [Ipumenenne mep
IO 3aILUTE OKPYKAIOIIEN
Cpebl M JIMYHOU
0€30IacHOCTH B YCJIOBUSIX
SAJIEPHOTO U3ITyYCHUS
(€CTeCTBEHHOTO U
HCKYCCTBEHHOrO0) "
- Pewwennviii cymmamusnwiii
mecm.

*O0BbsicHEHUE YCTPOICTBA
YCKOPHUTEISI DJIEKTPHUUECKH
3apsKCHHBIX YaCTHII,
*Pemmenue 3agay:

- IPUMCHCHHE 3aKOHA O
COXpaHEHHH UMITYJIbCA U
3aKOHA COXPAHCHHUS YHEPTHUH;
- pacueT YHePruH PEaKIuu B
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Pa3IMYHBIX SICPHBIX
peaKIusIX.

Hoesvie qbus’utteCKue NOHAMUSL. I[e(beKT MAacCChI, SHEPIrusa CBA3H, SHEPTHA CBA3M HYKIIOHA, *BHCPFI/IH
pCaknuu, JICTCKTOPbI HOHU3YIOUICTO U3JTYyYCHHA, *BHGMCHTaprIe JaCTHUILIBI.

VIII. D1eMeHTbI aCTPOHOMMH

8.1. Unentudukanus mecra * ACTpOHOMUS B KOHTEKCTE
aACTPOHOMHUU B KOHTEKCTE ¢bu3uKu. DIIeMeHTHI
bu3uKy. MPAKTUIECKON aCTPOHOMUHU:
8.2. HaGnroneuue 3a 3B€30HBIM BUIMMOE JBUKEHUE

HEOOM HeOECHBIX Tell, HeOecHas
8.3. Pacio3HaBanue co3Be3quii cdepa, IepuoIUIECKOE

Ha Hebe. nBoKeHue 3emiu u JIyHbl.
8.4. Onpenenenue NpUYUH U Bpewms u ero uzmepenue.
XapakTepa BUJAUMOTO JIBYKCHUS

Comnnua, Jlynsl, 38e31 Ha Hebe. » ConmHevHas cucTema.

8.5. O6wsacuenue ¢a3 JlyHsl, [1nanersr. Manblie Tena
COJTHEYHBIX U JIYHHBIX 3aTMeHHH. | COTHE4HO# cucTeMbl. 3emiis
8.6. Knaccudukanus ten u Jlyna. [IpuiuBel u
ConHEYHOM CUCTEMBI. otnuBkl. [Ipoucxoxaenue u
8.7. Onucanue PU3NICCKUX sBomtonKs CoTHEYHOM

cBoiicTB 3emun, JIyHbI U T1aHET CHUCTEMBI.
COJTHEYHOU CHCTEMBI.

8.8. Onucanue COBpeMEHHBIX * DiieMeHThI HeOeCHOI

IIpe/ICTaBICHUN O MEXaHUKU. 3aKOHBI

MIPOUCXOXKACHUH U 3BOJIIOLINU Kenuepa.

ConHeYHO! CHUCTEMBI. * Connue. O0miue

8.9. IIpumeHeHne 3aKOHOB xapaktepuctuku CosHLa.

Kenuepa mis onncanust CtpyKTypa 1 coHEeUHas

nBUKeHus Ten B CoTHEeYHOU aTMocdepa.

CUCTEME.

8.10. Onucanue ctpoeHus U * 3Be31bl. OCHOBHBIE

xapakrepuctuk CosHua. XapaKTEePUCTHKH,

8.11. U3n0xeHe OCHOBHBIX KIaccupUKaIs, IBOTIOLHS.

O0COOEHHOCTEH U ATAoOB XKU3HU

3BE3. » Kocmonornueckune

8.12. Ouenka pa3MepoB 1 koHuenmuu. Hamra

COCTaBHBIX YaCTEH HallleH lNanakrtuka. [Ipyrue

lNaylakTKM 1 paccTOsTHUM 10 TaJIAKTUKHU. MeTrarajnakTrka.

JIPYTUX TalakTUK.

8.13. *Hcmonp30Banue o " llna yanyonennozo

9KBATOPHUAIILHOW CUCTEMBI U3YUeHUA:

KOOpJWHAT. CucreMsl HEOECHBIX
KOOpJUHAT.

VueOHas 1esTEIbHOCTD:
ACTpOHOMHYECKHE
HaOJIIOICHUS:

- HaOJIFOICHHE 32 3BE3HBIM
HEOOM;

- BugumMoe aBrxeHre CollHIa,
JlyHsl, 1U1aHET U 3BE3/ HA
HEOECHOM CBOJIE;

- HaOJIFOJICHUE CO3BE3 UM
(oceHb, 3UMa, BECHA, JIETO);

- HAaOJIIOJICHHE IIJIAHET
(Mepkypuii, Benepa, Mapc,
IOnurep, Catyph);

- HaOJII0/ICHUE 32 JTYHOI;

- HaOJIIOJIcHHE 32
METEOPHUTAMH.

Pemenne 3amaq:

- MPUMEHECHHE 3aKOHOB
Kennepa.

JlemoHcTpauu:

- MPOCMOTP JMJTAKTHUSCKUX
HAy4YHBIX (QUIHMOB;

- UCIIOJIb30BaHUE
BUPTYaIbHBIX
ACTPOHOMHUYECKUX PECYPCOB.
[[IkonbHBIE PE3yABTATHI:

- pelIeHHbIC 3amaydl |
MpoOJIeMHBIE CUTYAIIHH;

- IIPEJICTaBICHHOE COOOIIEeHUE
Ha OJTHY U3 TeM:
«ACTPOHOMHUS U YeTIOBEUYECKAS
LUBUIN3AIUY,
«OpOuTanpHbIC
aCTPOHOMHUYECKHUE
obcepBaTopumny,
«[lepemennsie u
HECTaIlMOHAPHBIE 3BE3/IbI»,
"IBomronus 38e31",
"KocMuyeckue uccieI0BaHus
U UX POJIb B Pa3BUTHH
obmecTna".

- Pewennviti cymmamuenblil
mecm.

*Pemenne 3agau:

- ICIIOJTb30BaHUE 3BE3HBIX
KapT B pa3IUYHBIX CUTYAIIHSX;
-OMpEICJICHUE PACCTOSTHUM 10
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HEOECHBIX TEJI;

* IEMOHCTpAIIUS:
MCII0JIb30BaHUE MOJICIICH, KapT
JUISL HAOJTFOICHMS 3BE3JHOTO
HeOa.

Hoegvle ¢usuueckue nonamus. wHebecHass cdepa, SKBATOpHAIBHBIE KOOPAMHATHI, TMPSMOE
BOCXOJK/ICHHE, CKJIOHCHHE, CCBEPHBIH M IOKHBIN IIOJIIOCA MHUpa, OChb MHUpa, 3CHUT, HAJIUD,
JKJIIMNTHKA, CUACPHUYCCKUN MECSIl, CHHOJIUYCCKHHA Mecsl, IEPEeMECHHBbIE M HECTallMOHAPHBIC
3Be3/Ibl, HOBasi M CBEPXHOBAsl 3BE3Jbl, OCJIbIC M KPACHbBIC KapJIMKH, HEHTPOHHAs 3Be3/a, YepHas
IpIpa, TUTAHT, CYIEp TUTaHT, JBOWHBIE M MHOXKECTBEHHBIC 3Be31bl, doTochepa, xpomocdepa,
HpOTYOEpaHIbl, COHEYHBIA BETEp, TAIAKTHKH, CO3BE3/Ws, 3BE3JHOC CKOIUICHHE, TYMaHHOCTH,
reJIMOIICHTPUYECKAsl CHCTEMa, METaraJlakTHKa, KOCMOTOHHSI, KOCMOJIOTHSI.

IX. Hayynasi KapTHHA MUPa ¥ BKJIAJ PU3HKM B pa3BUTHE 00111eCTBA

9.1. Onpenenenue 3TanoB » CoBpeMeHHas Hay4YHast [lIkonbHBIE PE3YIBTATHI:

pa3BUTHs (PU3MKM U AaCTPOHOMUH | KapTHHA MUpPA. DBOJIIOLIUS - IPEJCTABIICHHbIE JJOKJIAbI

KaK HayKH. HAyYHOH KapTUHBI MHPA. Ha TeMbl: «Dusnveckue

9.2. AprymenTanus ponu ¢puszuku | ¢ Ponb pusuku u oTkpeiTHs B XX-XXI Beke,

B HAYYHO-TEXHUYECKOM aCTPOHOMHHU B HAYYHO- OCHOBAHHBIE HA CTPOSHUH

nporpecce 1 B pa3BUTHU TEXHUYECKOM IIPOrpecce U B | BEIIECTBA U JBOWCTBEHHOMN

o01IecTBa. pa3BUTHH OOLIECTBA. pupoje Matepuu ",
"DBoronus HayYHOU KapTHUHBI
Mmupa ".

B koHne 12-ro kiacca y4yeHUK MOJKeT:

e ONpelenuTh O0JacTH TNPAKTHUECKOTO TPUMEHEHUS MAarHUTHBIX B3aHMOJCHCTBHIA,
ANEKTPOMArHUTHOM HMHIYKIIUU W CAMOMHAYKIMH, OOJACTH HAyYHOTO U TEXHHYECKOTO
MPUMEHEHHUSI SJIEKTPOMArHUTHBIX BOJH, (POTOIIEKTPUUECKOTO 3PdeKTa, KOPMYCKYISIPHO-
BOJIHOBOT'O Jyajii3Ma C LIEJIbI0 TOJKHOTO ONMMCAHMS MTPUPOJbI CBETA; ONMHUCATh MOCIEICTBUS
MIPUMEHEHHUsI SIZIEPHOTO OpYXKHUs, Ouonorudeckre 3PQGeKTsl MOHU3UPYIOIIUX H3IIYYCHHH;
yCTPOICTBA, HUCTIONb3yeMble JUIsi OOHAPYKEHHS U U3MEPEHUs paJrallii 1 MpaBHiia 3alIUThI
OT Hee, MECTO aCTPOHOMHH B KOHTEKCTE (DM3MKHU, ITAIbl Pa3BUTUA (PU3UKU U aCTPOHOMUHU

KaK HAayKH.

e ommcaTh JBW)KCHHE HOCHUTENICH 3apsja B MarHUTHOM TIOJI€, CIIOCOOBI T'eHepaIuu
nepemennoit JJ[C, xonebaTenbHbBIE MPOIECCH B KOJIEOATETHHOM KOHTYpPE, BOSHUKHOBEHHE
ANEKTPOMArHUTHOTO  TOJSI U PACIpPOCTPAHEHHE  JJIEKTPOMATHUTHBIX  BOIH,
UHTEp(PEPEHIIMOHHbIE SBJICHUS, AU(PPAKINUIO U MOJSAPU3ALUIO0 CBETA, BCTpEHarolluecs B
MpUPO/IE W TEXHHUKE, [BIKEHHE M B3aMMOJCHCTBHE C WCIOJIH30BAHHEM JJIEMEHTOB

peHHTHBHCTCKOﬁ JUHaAMHKU, Pa3INIHBIC aTOMHBIC MOICIIH, ATOMHBIC Aapa

UCIIONIb30BAaHUEM WX OOMIMX CBOMCTB; CTPOEHUS, YCTPOWCTBO W MPHUHIMUI JEHCTBUS
SIIEPHOTO peaKkTopa; omucath (pusmdeckue cBorcTBa 3emiu, JIyasl u mmaHetr ConHEUYHON
CUCTEMBI, XxapakTepucTUKu COJHIAa, COBPEMEHHBIE MPEICTABICHUS O MPOUCXOXKIACHUU U

sBoJrrori CoTHEYHOI CHCTEMEL,

® OOBSCHUTDH. SIBICHUE AIIEKTPOMArHUTHON MHAYKIMM M CAMOMHIYKIMM, MPUHLIUI PaOOTHI
TpaHchopmaropa, BHEIIHUHN GoToanekTpuaeckuit 3pQexT, cyTh rumnotessl [Inanka o kBaHTe
SHEPruH, CYyTh THUIIOTE3bl J€ bpolias Tmpu ONHCAHUM KOPIYCKYJSPHO-BOJHOBBIX
B3aMMOJICHCTBHIA, TIpoLIecCHl pacnana o, f3, y, ¢pa3sl JIyHbI, COTHEUHBIE U TyHHBIE 3aTMEHHUS;

® YCTaHOBHUTH AaHAJIOTHIO MEXKY SJIEKTPOMAarHUTHBIMH U MEXaHUYECKHUMU KOJICOAHHUSIMU;
® ONpEenenuTh MPUYHMHBI U XapakTep BuauMoro nprkenust ConHia, JIyHbl 1 3Be311 Ha HeOe;
®  U3JIOKUTh OCHOBHBIC XapaKTEPUCTHKHU U ATAIbI )KU3HH 3BE3I,
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® OIICGHUTH TPOOJIEMBI MEPEHOCA IEKTPOIHEPTUU Ha OOINBIINE PACCTOSHUS U MEPCIICKTHBBI
WCIIOJIb30BAHUS SIEPHOTO CHHTE3a B KQUECTBE UCTOYHHUKA SHEPTHUU B OyIyIIEM;

® J1aTh OIEHKY OMOJIOTUYECKOMY JCHCTBHIO JIEKTPOMArHUTHBIX BOJH U MIPUMEHEHUIO MEP TI0

3aIUTE OKPYKAOMIEH CPEIbl M YeIOBeKa MPU UX MPAKTUYECKOM HCIIOIb30BAHUH; Pa3MepaM

Y COCTAaBHBIM YacTsM Hamiei ['alakTHKH, a TaKkKe PacCTOSHUSAM JI0 IPYTUX TaJIaKTHK;

AHATM3UPOBATH PE3YJIbTATHI BHITOJHEHHBIX HAOIOICHUM;

c(hOpMyIIUPOBATh BHIBOJIBI IIPU OIICHKE PE3YJIbTATOB MPOBEACHHBIX U3MEPEHUH;

UHTEPIIPETHPOBATH ATOMHBIC CIIEKTPHI BOJOPOA B paMKax mMojenu bopa;

pa3pabartaTh IUIAaH MO SKCIEPUMEHTAILHOMY HCCICAOBAHHMIO M PEIICHHUIO MPOOJIEMHBIX

CUTYalUd;

® MNPUMCHUTH: (OPMYITY IIIEKTPOMArHUTHOH cuibl (Ammepa), dhopmyny cuibl JlopeHia,
(GhopMylly MarHUTHOTO IIOTOKA, 3aKOH JJICKTPOMArHUTHOW WHAYKIMH, TpaBwio JleHna,
GbopMyibl  MHIYKTUBHOCTH, JHEPIHMM MAarHUTHOTO  IIOJIs, COOTHOUIICHHS  MEXIY
XapaKTePUCTHKAMU 3JICKTPOMArHUTHBIX BOJH, 3aBHCHMOCTH MacChl OT CKOPOCTH, (hOpMYITy
PEISTUBUCTCKOTO HWMITYJIbCa, CBS3b MAacChl M JHEPruu, (OPMYJIBI SHEPTUU, MAcCChl U
uMmIyssca (oToHa, 3aKkoHbI hoTtodddekrta, ypaBHeHue hotodrddekra DitHimTeliHa, HopMyITy
BBIUUCIICHUSI DHEPIMU CBSI3U s[jpa M SHEPTrUM CBSA3M HYKJIOHA, 3aKOH PaTUOAKTUBHOTO
pacriaza, 3aKOH COXpaHEHHs 3apsijfa W 3aKOH COXpPAHEHHsS MacCOBOTO 4YHCIA, 3aKOHBI
Kemepa s pemenus 3a1ad 1 mpoOJIEMHBIX CUTYAIHIA,

e pemarh 3aMa4d C TPUMEHEHUEM BEIUYHH, XapaKTEePH3YIOIIUX IEPEMEHHBINH TOK:
MT'HOBEHHOH CHWJIBI TOKa ¥ MTHOBEHHOTO HANPSDKEHUS, JCHCTBYIONIETO 3HAUCHUS CHIIBI TOKA
U TMEPEeMEHHOI0 HAIPSDKEHHSI, YacTOThI, MEPHUO/a, MUKIMYECKOW 4YacTOThl, (asbl, caBura
(a3, akTUBHOTO ¥ MHIYKTUBHOTO COIPOTUBIICHHUH, EMKOCTHOTO COTIPOTHBIICHUS, aKTUBHON
MOIIIHOCTH, KOd(puimeHTa TpancGopMaIny;

® apPryMEHTHUPOBATh CTAOMIBHOCTh aTOMa, OCHOBBIBASICh Ha MocTysnarax bopa n ocoOyro poib
(OM3HUKY B HAYTHO-TEXHUIECKOM MIPOTPecce M B Pa3BUTHH OOIIECTRA;

Y4enuk Oyaer 00/1a1aTh cje1yIOIIMMHA OTHOIIEHUSIMH U LIEHHOCTSIMMU:
* [I0CJIEI0BATEIbHOCTD U MPABUIIBHOCTh (PU3NYECKOTO S3BIKA;
* 3aMHTEPECOBAHHOCTh B AKTHUBHOM IPOJBMKEHUM WHHOBAIUI, B HCCIIEIOBAaHUM OKpY’KaroUei
Cpeabl U BEJICHUH 370pOBOro o0pasa *KHU3HH;
* HACTOMYMBOCTb U TOUHOCTb B IMO3HAHUU (PU3NYECKUX MTPOLIECCOB B IPUPOJE;
* TBOPYECKUN MOJXO/1 ¥ 3aMHTEPECOBAHHOCTh B MHTErpallMi MPUOOETeHUH, CrieU(pUIHBIX QU3UKE,
C MpUOOPETEHUSIMU U3 IpYTUX 00JacTeii;
* HCIOJIb30BAHNE KPUTUUECKOTO MBIIUIEHUS /ISl pa3pabOTKU UIaHa MPEeI0TBPAILEHUs CUTYyalui
pHUCKa U MPOSIBJICHUE CAMOCTOSITEIbHOTO M PAallMOHATILHOTO MTOBEACHUSI B TAKUX CUTYaIUsX.

OO01mme 3JIeMeHTHI ¢ MATEMATHKOM
- OyHkuMK (aHanuTUyeckas popma, rpaguueckoe NpecTaBIeHUE).
- [Ipon3BoiHas GyHKIUH.
- IHTerpansHoe HCUUCIIEHHE.
- Ucnonp3oBanue u nmpeodpasoBanue GopmyIl.
- OnepupoBaHue eIMHUIIAMHI U3MEPEHUS U UX TPeoOpazoBaHue.
- BolsiBneHue NponopyoHaNbHbIX 3aBUCUMOCTEN.
- Ucnonb3oBanue cpenHero apudpmeTnyeckoro IByX Wi 0osiee AEMCTBUTEIbHBIX YHCE.
- YpaBHeHus. CUCTEMBI ypaBHEHUI.
- Beruncnenue creneHel TeHCTBUTEILHBIX YHCEI C IIEJIBIM ITOKA3aTEIEM.
- Onepany ¢ KBaJpaTHBIMU KOPHSIMU 11 J€MCTBUTEIBLHOTO HEOTPULIATEILHOTO YHCIIA.
- Mcnonb3oBaHue NPOLEHTOB.
- DJIeMEHTBI TPUTOHOMETPUU U TEOMETPHUH.
- Onepauuu ¢ BEKTOpaMH.
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- Beruncnenue norapudmos.

I'ymanurapubiii npopuib:

X knacc

Enyunnbl KoMneTeHnii

Enunuubl yueOHOro

PexomeHnpyeMbie BUIBI

coJepKaHus AeSITeJIbHOCTUH Pe3yJIbTAThI
o0y4eHust
Mexanuka
|. Kunemaruka

1.1. Onucanue OBMIKEHUS TEN, C
HCIIO0JIb30BAaHUEM MOJENIEH U
MOHATHUM: MaTepualibHas TOUKa,
JBUKYILIEECS TEI0, TBEPIOE TEIO,
TE€JIO0 OTCYETA, CUCTEMA OTCUETA,
TPaeKTOpHs, IEPEMEILCHUE,
PO ICHHBIN IIyTh, CKOPOCTB,
CpEIIHsIsl CKOPOCTh, KOOPJIMHATA,
YCKOpEHUE, IEPUo/I, 4acToTa,
yIJ0Basi CKOPOCTb,
LEHTPOCTPEMUTEIBHOE
YCKOPEHHE.

1.2. BrisiBnenne ocoOeHHOCTEH
MPSMOJIMHEITHOTO paBHOMEPHOTO
U IPSIMOJIMHEWHOTO
PaBHOIIEPEMEHHOTO JBUKECHUI,
JBUKEHUS 110 OKPY>KHOCTH.

1.3. [IpencraBnenue B
AHATUTHYECKOMN (hopMe 3aKOH a
PaBHOMEPHOTO MPSMOJIMHENHOTO
JBUKEHMSI, 3aKOHA JIBU)KEHUS U
3aKOHA CKOPOCTH MpU
MPSMOJIMHETHOM
PaBHOIIEPEMEHHOM JIBUKCHHH.
1.4. Tlpumenenue Gpopmyn
CKOpPOCTH, CPEIHEN CKOPOCTH,
YCKOpEHUS,
LEHTPOCTPEMUTENBHOIO
YCKOpEHUSs, Iepruo/ia, 4acTOThl,
YIJI0BOM CKOPOCTH, 3aKOHA
PaBHOMEPHOTO MPSMOJIIMHEHHOTO
JBUKECHMSI, 3aKOHA JBY)KECHUS U
3aKOHA CKOPOCTH MpHU
MIPSAMOJIMHEHOM
paBHONIEPEMEHHOM JBUKEHUU
JUI PELIECHNUs 3a/1a4 B
KOHKPETHBIX CUTYyallHsIX.

1.5. DkcniepuMeHTaNIBHOE
HCCIEA0BAHUE PABHOMEPHOIO
MPSIMOJIMHENHOTO ABU)KEHUS

Y PSIMOJIMHEHHOTO

e OCHOBHBIC TTOHATHUSI
KHHEMAaTUKH. BekTopHbIe
BennunHbel. OTHOCUTEIbHAS
MOTPEIIHOCTb.

o [IpsmonuHelHOE
PaBHOMEPHOE JIBUIKEHHUE.
CxkopocTb. 3aK0oH
PaBHOMEPHOTO
MIPSIMOJIMHENHOTO
JBUKEHUS.

e [IpsmonuHelHOE
PaBHOIIEPEMEHHOE
JIBH>KEHUE. Y CKOPEHHE.
YpaBHEHHE CKOPOCTH.
3aKkoH MPSMOJIMHEMHOTO
PaBHOIIEPEMEHHOTO
JIBIDKCHUSL.

e KpuBoiauHenHoe
nBUKeHNE. PaBHOMEpHOE
ABUKCHUC IO OKPYKHOCTH.
LlenTpocTpemMureabHoOe
YCKOpEHHE.

YyeOHast 1esITeIbHOCTD:
OKCIEPUMEHTHI:

- IPSAMOJIMHENHOE U
KPHUBOJIMHEWHOE BHKEHHE /
JIBUKEHHE 110 OKPY’KHOCTH;
- MaJICHHUE TeJ B BO3/1yX€, B
BakyyMme (B TpyOke HproToHa);
- OIIpe/eIICHNE HAMPABIICHUS
Y 3HaKa HalpaBJICHUS
CKOPOCTH MPHU JBUKEHUU T10
OKPYHOCTH,

Pemenwne 3anau u
IPOOJIEMHBIX CUTYaIUH:

- OIIpe/IeJICHUE MPOEKIINU
BEKTOpa Ha KOOPJMHATHYIO
OCb;

- IPOEKIINH BEKTOPOB:
NEpPEMELIEHHS, CKOPOCTU U
YCKOPEHUS;

- IpuUMeHeHue Gpopmy
CKOPOCTH M YCKOPEHHUS,
3aKOHOB JIBMOKCHHIS 1
CKOPOCTH,

- IpuUMeHeHue Gpopmyn
nepuoja, 4acToThl,
LEHTPOCTPEMUTENBHOIO
YCKOPEHHUS U YTIIOBOU
CKOPOCTH.

Jlabopamopnwvie pabomui Ne |
«H3yuenue pagnomeprnoco
NPAMOIUHEUHO20 OBUNCEHUANU
Ne 2 «Dxcnepumenmanvhas
npogepKa 0OHOU U3 Popmyi,
xapakxmepusyrouux
PABHOMEPHO U3MeHsaoueecs
NPAMOIUHEUHOe O8UMNCEHUe
menay.

[IIxonbHBIEC PE3YyABTATHI:
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PaBHONIEPEMEHHOTO

TIBYKEHHUSL.

1.6. 3anuce 3HaueHU
M3MEPEHHBIX (PU3HUECKUX
BEJIMYMH B TaOJHILy, pacyer
a0COIOTHON ¥ OTHOCUTEIHHOM
MOTPEIIHOCTH.

1.7. Ananu3 pe3yapTaToB
MIPOBE/ICHHBIX M3MEPCHHUN U
(bopMynHpOBKa BEIBOJIOB Ha
OCHOBE TOJTyYCHHBIX
pe3yIbTaTOB.

1.8. ®opmupoBaHUE CUCTEMHOTO
MOBEJICHHUS YYACTHUKOB
JOPOXKHOTO JIBUKCHUS
(mepeceueHue yiuil u
KEIIE3HOIOPOIKHBIX MyTEH,
NepeMEIEHHE C UCIIOJIb30BAaHHEM
TPAHCHOPTHBIX CPEACTB U T. 11.),
apryMEHTUPYS Ha IPUMEpe
Pa3IMYHBIX TPOOIEMHBIX
CUTYAIIU, YTO TIPU JABMKCHUH HA
J000M CKOPOCTH Y
TPAHCIOPTHOT'O CPEJICTBA €CTh
TOPMO3HOM IyTh, KOTOPHIN
BCErJia HY)KHO YYUTHIBATh.

- BBITIOJTHEHHBIN 3KCIIEPHMEHT;
- IPE/ICTABICHHBINA OTYET 00
AKCIIEpUMEHTE / TaOOpaTOpHOU
pabore;

- PCIIICHHBIC 3a]1a41 U
poOJIeMHbIE CUTYAIIHH;

- IPEJCTABIICHHOE
000011eHHOE pe3toMe
«[TpaBuna 1OpOKHOTO
JIBHDKEHUS U 0€30IIaCHOCTHY,

- IPEICTABJICHHBIH MTPOEKT
STEM/STEAM

«OT 4acTOTHI BpalllCHUS
neJane K CKOpoCTH
JIBMDKCHUS BEJIOCUTICIA»

- Pewennviti cymmamueuuli
mecm.

Hoesuvie qbus’uquKue nonsamus. OTHOCUTEIIbHAA OTPEIIHOCTh, YCKOPEHUE, PABHOMEPHOC IBHKCHHUEC
IO OKPYKHOCTHU, HEHTPOCTPEMUTCIILHOC YCKOPCHUC U YIJIOBass CKOPOCTH, MTHOBCHHAsA CKOPOCTD,
3aKOH JBMKXCHUS U 3aKOH CKOpOCTeﬁ.

1. Innamuka

2.1. OGo0mieHne pe3yabTaToB
AKCIIEPUMEHTATBHBIX
HabroAeHuH pH
(bopMyIHPOBaHNUYT TPUHITUIIOB
JTMHAMUKH.

2.2. AnanmuTHueckoe u
rpaduueckoe npecTaBIeHue
CHLI.

2.3. IlpumMeHeHre NPUHIMIIOB
HBIOTOHOBCKOM MEXaHUKH,
3aKOHA BCEMUPHOTO TATOTEHHUS,
(bopMyI1 CHIIBI YIIPYTOCTH U CHIIBI
COIIPOTHBIICHUS /TPCHUS B
KOHKPETHBIX CUTYaITHIX.

2.4. BeisiBneHne ocobenHocTei
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JIBMKEHUS], PABHOIIEPEMEHHOTO
MPSIMOJIMHEHHOTO IBUKCHUS U
PaBHOMEPHOTO JBM>KEHUS 110
OKPY>KHOCTH B KOHTEKCTE
MPUHIIMIIOB JUHAMHUKH.

2.5. O0bsicHeHHE

® 3aKOHBI / IPUHIIUIIBI
JUHAMUKH. 3aKOH UHEPLUH.
HNueprmanbHble CHCTEMBI
otrcuera. OCHOBHOM 3aKOH
JTUHAMUKH. 3aKOH JIEHCTBUS
U MIPOTUBOJICUCTBHUS.

e ['paBUTAlIMOHHOE MOJIE.
HanpsixeHHOCTB
IPaBUTALMOHHOIO MOJIS.
3akoH BcemmpHoro
TATOTEHUS.

» Cwiia ynpyrocru.

Cuna tpenus. Koapdunment
Tpenus. [IpakTuueckoe
MIPUMEHEHHUE.

Buner yueOHOIM nesTeNbHOCTH:
IToBTOpEHME NPONHIEHHOTO
Marepuana: CHia TSKECTH ,
BEC.

DKCHEPUMEHTHI:

- HaOJTI0/IEHUE 32 Pa3INYHBIMHU
BHUJaMH B3aMOJeiCTBUI
MEXK]y TEJIaMu;

- IPOBEPKA
(byHIaMEHTaJIbHOTO 3aKOHA
JTUHAMUKU;

- U3y4YEHUE JICUCTBUS U
MPOTUBOJICUCTBUS TEII,;
Pemrenue 3agauq:

- IPUMEHEHUE 3aKOHOB
JTMHAMHKY;

- IPUMEHEHHE 3aKOHA
BcemupHoro tsarorenus u
(bopMyIbI HAITPSKEHHOCTH
IPaBUTALMOHHOTO TOJIS;

Jlabopamopuvie pabomur Ne 3
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B3aUMOJCUCTBHUSA TEI BO
BceneHHol py HAIMYKUK CHIT
IPaBUTALMOHHOTO IPUTSKEHUS,
KOTOPBIE 3aBUCAT OT MacChl TEJ U
paccTosHUS MEXy HUMH.

2.6. aTepnpeTanus CUIIBI
TSYKECTH KaK CHJIbI BCEMHUPHOTO
TATOTEHUS, TPOSIBIISIOLICHCS
BOJIM3U 3eMJIH, a YCKOPEHUSs
CBOOO/IHOTO Na/IEHNUS - KaK
HaAMPSKEHHOCTH
IPaBUTALIMOHHOTO TIOJIS.

2.7. DKCepUMEHTAIBHOE
MCCIIEIOBAaHHE 3aBUCUMOCTH
YIJIUHEHHS YIPYTHUX Tell OT
nehOopMHUPYIOIIEH CUJTBI, 3aKOHOB
TPEHHSI CKOJIbKECHHUS.

2.8. 3anuce 3HaYEHUI
M3MEPEHHBIX (PU3HUECKUX
BEJIMYMH B TAOIUILy, pacueT
a0COIOTHOW ¥ OTHOCUTEIIHHOM
MOTPEIIHOCTH.

2.9. AHanu3 pe3yabTaToB
MIPOBEJICHHBIX U3MEPEHUI U
(dbopmMynHpoBaHUE BHIBOJIOB HA
OCHOBE OIIEHKH MOJIYYEHHOTO
pe3yibTara.

2.10. ®opmupoBaHue
0€301acHOr0 MOBEACHUS
YYaCTHHUKOB JIOPO>KHOTO
IBIDKEHUS (TIepeceueHue yIuIl 1
KEJIe3HOJOPOKHBIX MyTeH,
nepeMeIeHNe ¢ UCIOJIb30BaHNEM
TPAHCHOPTHBIX CPEJCTB U T. 1.),
apryMEHTHPYS Ha IpUMepe
Pa3NUYHBIX TPOOJIEMHBIX
CUTYyallli, YTO TIPU JBHKCHUU HA
000# CKOPOCTH Y
TPAHCIOPTHOTO CPE/ICTBA €CTh
TOPMO3HOM IIyTh, KOTOPBIN
BCETJ]a HY)KHO YYUTHIBATh.

«Onpedenenue dxcecmrocmu
npysscutoly u Ne 4
«Onpeodenenue

K03 puyuenma mpenust
CKOTIbIICEHUS Y.

[[IxosibHBIE PE3YIIBTATHL:

- BBIIMIOJIHEHHBIN 3KCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
AKCIIEPUMEHTE / TaOOpaTOPHOU
pabore;

- PCIIICHHBIC 3a]1a41 U
poOJIeMHbIE CUTYAIIHH;

- IPEJICTABICHHOE COOOIIECHUE
Ha OJIHY U3 TEM

«[TpumeHeHne ynpyrux
CBOMCTB T€Jl B PA3JIMYHBIX
YCTPOMCTBAX M MaIIMHAXY,
«AHaIM3 pa3InYHbIX CITy4aes,
KaCaroIINXCsl YMEHBIICHUS
BJIMSIHUSI CHJT TPEHHUSI, & TAK)Ke
UX UCTIOJIb30BAHUE.

- Pewwennwviu cymmamusnwiii
mecm.

Hoebie gbu3lxlll€CKl/l€ nonAmus: MHEpUUAIbHAA U HCUHCPUHUAJIbHAA CUCTCMBI OTCUCTA, JIEUCTBUE U
HpOTI/IBOJIeI\/'ICTBI/Ie, nJacajbHasA MOBECPXHOCTD.

I11. Mexanuyeckuii umnyJabc. Pabora u Mmexannuyeckasi JHeprusi.

3.1. KayecTBeHHOE 1
KOJIMYECTBEHHOE OITUCAHNE
MOHATHUI: MeXaHWYecKas pabora,
MeXaHU4ecKasi MOITHOCTb,
KUHETHYECKas SHEPTHs,
NOTeHIMANbHAS YHEpTrHs, paboTta
KOHCEpPBAaTHBHBIX CHJI, paboTa
CHJI TPEHUSI, MEXaHWIECKUI

e MexaHn4ecKui UMITYJIbC.

* Mexanunueckas pabora.
MexaHnyeckast MOUTHOCTb.
Kunernueckas sneprusi.
Teopema 06 U3MEHEHHH
KUHETHUYECKON SHEPIUH.

Buowl yuebnoii
oessmenbHOCuU.
DKCHEPUMEHTHI:

- MpeBpaIleHue U COXpaHEeHUE
MEXaHUYECKOW SHEPTUH.
Pemrenue 3agauy.

- IPUMEHECHUE TIOHSATUN:
MexaHu4ecKas padora,
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HMITYJIbC, 32KOH COXPaHEHHUS
MEXaHUYECKON IHEPTHUU.

3.2. BeisiBiieHUe yCIIOBUMA
COXPAHEHUS MEXAHUYECKOU
SHEPIUH.

3.3. Ucnonb3oBanue GU3MUECKUX
BEJIMYUH: MEXaHUYECKON
MOIIHOCTH U SHEPTHH,
MEXaHUYECKOI0 UMITYJIbCA,
TEOPEMBI U3MEHEHUS
KMHETUYECKON SHEPIUM U 3aKOHA
COXPAHEHUS MEXAHUYECKOU
SHEPTUH MIPU PELICHUHU 3a/1a4.
3.4 DKcnepuMeHTAIbHOE
UCCIIE0BAHNE SIBICHUI
OCHOBaHHO€ Ha NPUMEHEHUU
3aKOHa O COXPaHEHUU
MEXaHUYECKON IHEPTUU.

» KoHCepBaTHBHBIE CHIIBI.
PaboTa KoHCepBaTHUBHBIX
cun. [lorennmansHas
IpaBUTALIMOHHAS YHEPTHUSI.
[TorenumansHas YHEPTH
yrpyrou aedopmMaru.
Pabota cwibl TpeHus /
COIIPOTHBIICHUSL.

* 3aKOH COXpaHEHUs U
IIPEBPALLCHUS
MEXaHUYECKON IHEPTUN.
[Ipumenenue.

MOIIIHOCTh U MEXaHUYECKAs
SHEPrusl, MEXaHUYECKHI
MMITYJIbC, IPUMEHEHHE 3aKOHA
COXPaHEHHUSI MEXaHUYECKOMN
SHEPTUH, B pa3HbIX
KOHTEKCTAaX.

[[IxosibHBIE PE3YIIBTATHI:

- BBITTOJTHEHHBIN SKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
IKCIICPUMEHTE;

- pelLIeHHBIE 3a7a4l U
poOJIEMHBIE CUTYAIIUH;

- IPEJCTABICHHOE COOOIIEHUE
Ha TeMy

«BeuHEIN nBUTaTENb. MEUTEL U
PEaATBHOCThY

- Pewwennviii cymmamuenwiii
mecm.

Hoebie gbu3uuecz<ue NOHAMUA.

MeXaHUYECKUH UMIYJIbC, TeOpeMa 00 N3MEHEHNN KHHETHYECKON

OHCEPIHUH, KOHCCPBATUBHBLIC CHUJIbI, IIOTCHIIMAJIbHAA DHCPIUA yr[pyr0171 ,Z[e(l)OpMaI_[I/II/I.

IV. DiaeMeHTBI CTATHKHI

4.1. BeisiBieHue ycloBHi, npu
KOTOPBIX TEJIO HAXOAUTCS B
MOCTYIMATEIbHOM HIIN
BpaIaTeIbHOM PaBHOBECHHU.
4.2. [IpumeHeHue ycioBui
pPaBHOBECHS B KOHKPETHBIX
CUTYyalUsX.

4.3. Onpepenenue NeHTpa
TSKECTH MOJI0KEHUS TIIOCKUX
dburyp.

4.4. Ananus pe3yinbTaToB
MIPOBE/ICHHBIX H3MEPEHUN U
(dbopMynHMpoBaHUE BHIBOJIOB HA
OCHOBE OIICHKH TTOJTYYCHHOTO
pe3yibTara.

¢ PaBHOBecHe Tena npu
MPOTHBOJCHCTBYIOIUX
cunax. PaBHOBecue npu
MOCTYIATEIbHOM JBHKEHUH
(B citydae KOJUTMHUAPHBIX
CHII).

* MOMEHT CHIIBL.
PaBHOBecue npu
BpAILATEIIbHOM JIBUKECHHH.

[IpakTHueckoe MpuMEHEHHE.

* [{enTp Macc.
PaBHOBecue B
rPaBUTAIMOHHOM IIOJIE.

Buowl yuebnoii
oessmenbHOCmuU.
DKCHEPUMEHTHI:

- OIpeJeNIeHre IEHTpa
TSKECTH IIOCKUX (QUTYD;

- IPUMEPBI YCTOMYHUBOTO,
HEYCTOWYMBOIO U
0€3pa3INYHOrO PaBHOBECHIA.
Pemienue 3a1au ¢ npuMeHEHUM
MTOHATUI: MEXaHUYECKOE
paBHOBECHE, MOMEHT CHUJIBI,
MIPOTHBOJICHCTBYIOIINE CHJIBI,
paBHOBECHE IPH
MOCTYIATETLHOM U
BpallaTeIbHOM JIBUKEHUH,
[EHTpA TSHKECTH B Pa3THIHBIX
KOHTEKCTaXx.

[IIxosibHBIE PE3YIIBTATHI:

- BBIMIOJIHEHHBIN AKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
AKCIIEPUMEHTE;
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- pellIeHHbIE 3a/1a4H U
poOJIeMHbIE CUTYAIIHH;

- Ipe/ICTaBICHHOE COO0IIEeHNE
Ha OJIHY U3 TeM: «Mepsl 110
00€eCrevYeHnI0 YCTOHYMBOTO
paBHOBECHS B HHIKEHEPUN,
«Mcnonp30BaHue ycaoBun
paBHOBECHSI B Pa3JIUIHBIX
obnactsx”.

- Pewwennviii cymmamugnwiii
mecm.

Hoevie qbu3uuecz<ue NOHAMUA. HpOTHBOHeﬁCTBYIOIHHe CHJIbl, MOMCHT CHWJIbI, PaBHOBCCHC IIPU

BpalaTCJIbHOM JBHXXCHUU

V. Mexannueckue KoJe0aHus U BOJHBI

5.1. Ananu3 kojeOaTeIbHBIX
SIBJIEHUW C UCTIOJIb30BAHUEM
BEJIMYMH, XapaKTePU3YIOIIHNX
Kos1e0aTeIbHOE U BOJTHOBOE
IBUKEHHE (IEPUOJ, 4acToTa,
¢aza, amrunTyna, COOCTBEHHAs
4acToTa, CMEIIeHHe, JUIMHA
BOJIHBI).

5.2. KonndecTBeHHOE ONUCaHNe
Kos1e0aHui IPY>KMHHOTO U
MaTEeMaTHYeCKOro MasiTHUKOB.
5.3. DKCIepUMEeHTAIBHOE
HCCIIETOBAaHHE MEXaHHUUECKUX
KoJ1e0aHu.

5.4. [IpumeHeHNe BETUYHH,
XapaKTePU3YIOIINX
Kose0aTeIbHOE ¥ BOJTHOBOE
IBUKEHME (IepUoJ, 4acToTa,
¢aza, coOCTBEHHAs 4acToTa,
CMEIIleHUE, aMIUTUTY/Ia, JUTHHA
BOJIHBI) MIPU PEIICHUH 3a]1a4.
5.5. 3anuch U3MEPEHHBIX
(bu3nvecKrX BEJUYUH B TaOIHILY,
pacdeT abCONIOTHOM 1
OTHOCHUTEILHOU MOTPEIIHOCTH.
5.6.AHanu3 pe3ynbTaToB
MIPOBEICHHBIX U3MEPEHUI 1
(dhopmynupoBaHUE BHIBOJIOB
MyTeM OIIEHKHU MOJTy4EeHHOTO
pe3yJbTara.

5.7. O0BsiCHEHHE BOSHUKHOBEHUS
Y TIOCTIC/ICTBHIA 3eMJICTPSICCHUS
(KaueCTBEHHO).

5.8. [lpumeHenne mMep 1Mo
MPEIOTBPALICHHUIO U 3aIIUTE OT
BO3MOXKHBIX MTOCJIEJICTBUI
3eMJIETPSICEHUM, 3aILUTA OT IIyMa
IIPU UCTIOJIb30BAHUU PA3IMYHBIX

¢ KonebarenpHoE IBUKECHHE
B IIPUPOJIC U TEXHUKE.
Benmnunnsel,
XapaKTepu3yolue
Koje0aTenbHOE JBIKEHUE.
[IpyXMHHBIN MasATHHK.
MaremaTnuecKkuii MasiTHUK.
CoxpaHeHue u
IIpeBpaLICHHE
MEXaHUYECKOM IHEPTUU Mpu
KoJ1e0aTenbHOM JABUKECHHUU.
3aryxawomue u
BBIHY/ICHHBIE KOJICOaHMUSI.
Pe3onaHc (kaueCTBEHHO).
[IpakTueckoe NpUMEHEHHE.

* MexaHn4decKre BOJIHBI.
Knaccudukanus
MEXaHNYECKHX BOJIH
(momepeuHbie U TPOJOTIbHBIC
BOJIHBI). XapaKTEePUCTUKH
BOJIH. 3BYKOBBI€ BOJIHBI.
VYnabrpassyk. UHpa3ByK.
CelicMUYECKHE BOJHBI.
[IpakTHueckoe MpuMEHEHHE.

Bunpl yueGHOH nedTenbHOCTH:
DKCIEPUMEHTHI:

- KosiebaTeabHOE JIBUKCHUE;

- (popmupoBanue u
pacrpocTpaHeHHe
MIOTIEPEYHBIX U TPOIOITBHBIX
BOJIH.

Pemenne 3amau ¢
IPUMEHEHUEM BEeJINYMH,
XapaKTePU3YIOIINX
KoJsiebaTeabHOe U BOJIHOBOE
JBIDKEHHUE: CMEIIeHHE,
CKOpPOCTh, YCKOPEHHE,
SHEPTHs, TIEPHOJI, YacTOTa,
¢a3za, coOCTBEHHAs 4acToTA,
JUTMHA BOJTHEI.

Jlabopamopnas paboma Ne

S «H3yuenue
MamemamuyecKko20 MasmHuKa
u onpedenerue
HanpA©CceHHoOCmu
2pasumayuoHHo20 nous /
VCKOpeHUsl c860600H020
naoeHus».

[IIkonbHBIE PEe3yNbTATHI:

- BBITIOJTHEHHBIN SKCIIEPHMEHT;
- IPEJICTAaBICHHBIN OTYET 00
AKCIIEpUMEHTE / 1a00paTOpHOM
pabore;

- peIIeHHbIE 3a/1a91 U
poOJIeMHbIE CUTYAIHNH;

- IPEe/ICTAaBJICHHOE COOOIIEHNE
Ha Temy «CelicMuyeckue

b DeKTh;

- IPEJCTABJICHHBIN POEKT
STEM/STEAM «IIpumeneHme
YIABTPa3BYKa».

- Pewennwii cymmamuenuoli
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HCTOYHHUKOB 3BYyKa U B mecm.
PAa3JINYHBIX CUTyallUsAX.

Hoesvie ¢husuueckue nonsamus: TapMOHHUUECKUN OCHWILISATOP, FapMOHUYECKHe Konebanus, dasa, ,
COOCTBEHHAs YacTOTa, CMEIICHUE, aMILTUTY/Ia, 3aTyXalOIINe U BEIHYKJICHHbBIE KOJICOaHHUS ,
pE30HaHC, MONEPEYHbIE UIT MIPOJIOJIbHBIE BOJIHBI, YIbTPa3BYK, HH(Pa3BYK.

B xonue 10-ro kjacca y4yeHHMK MOKeT:

® HICHTU(DUIIUPOBATH  OCOOCHHOCTH  PABHOMEPHOTO  MPSMOJIMHEHHOTO  JBMIKEHUS,
paBHOHGpeMeHHOFO HpHMOHHHCﬁHOFO JOBUXXCHUA U paBHOMepHOFO prrOBOI‘O JIBUXKCHUA,
YCJIOBUSI, B KOTOPBIX COXPAHSETCS MEXaHWYECKasi SHEPrus;

® QOIIMcaTrb ABHUXCHHC TCJIa C UCIIOJIBb30BAHHUEM MOI[GJIefI nu KOHHCHHHﬁZ MaTepI/IaJIbHaﬂ TOYKa,
JBIDKYIIEECS] TEJNO, TEIO OTCueTa, KOOpAMHATa, CHCTeMa KOOpPJIMWHAT, CHCTEMa OTCUeTa,
TpPaeKTOpHs, NepeMelIeHue, MPOCHHBIA MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, YCKOPEHHUE,
LIEHTPOCTPEMUTEILHOE YCKOPEHUE, TIEPUOJI U YACTOTA, YTII0Basi CKOPOCTh;

e omnucaTh Ka4eCTBEHHO M KOJMYECTBEHHO TOHATHS: MEXaHW4YecKas paboTa, MEXaHUYECKas
MOIITHOCTh, KHHETUYECKAsl SHEPT'Usl, TOTCHIIMAIbHAS YHEPTHUs, pab0Ta KOHCEPBATUBHBIX CHUJI,
paboTa cwJI TpEeHUs, MEXaHHYECKUI MMITYJIbC, 3aKOH COXPAaHEHHsI MEXaHWYECKON SHEpruw,
KoJe0aHus MPYKHHHOTO U TPAaBUTAIIHIOHHOTO MAasTHUKOB, PE30HAHC;

L] HpeIlCTaBI/ITb B aHaJII/ITH‘IeCKOfI q)OpMCI 3aKOH IBUXXCHHUA B paBHOMepHOM JBMKCHUH, 3aKOH
JBUKEHUS U YPABHEHUE CKOPOCTH B PABHOIIEPEMEHHOM MPSMOIMHEHHOM JIBU)KCHUHU;

e OOBSICHUTH: B3aMMOJICHCTBHE TeJ BO BCelleHHON ¢ cHilaMU TPaBUTAIIMOHHOTO MPUTSIKEHUS,
KOTOpBIe 3aBUCAT OT MAaCC TCJI U paCCTOHHI/Iﬂ Memz[y HHMMU, 06pa3013aH1/Ie U I10CJICACTBUA
3€MIIETPSICEHUH;

L] onpej:[eJme YCJ'IOBI/HI, B KOTOpBIX TCJIO HAXOJIUTCA B HOCTyHaTeHI)HOM NN BpaIHaTeJ'II)HOM
PaBHOBECHH,

® OMNpPEAETUTH LEHTP TSHKECTH IIOCKUX (Uryp;

® PErUCTPUPOBATH JaHHBIE C TOMOIIBIO IpaduKa WK TaOIUIBI U U3BIEKATh UH(DOPMALIUIO U3
HUX;

e (GopMyIUpPOBATH BBIBOJIbI, OLIEHUBAS PE3Y/IbTATHI IPOBEACHHBIX N3MEPEHUN;

® TIPEICaBISITH/MHTEPIPETUPOBATH PE3YIBTAThI IKCIIEPUMEHTATBHBIX HCCIEI0BAHUMN;

e TpuUMEHATH (OpMynbl (U3NYECKUX BEIWYUH, HM3yYEHHBIC 3aKOHBI M TMPUHIUMBL, s
pelIeHus 3a/1a4 U MPOOIeMHBIX CUTYaIUi;

® ApPryMEHTHPOBATh, pellas pa3jIu4HbIe MPOOJIEMHBIE CHUTYyalldd, YTO Ha JIO00H CKOPOCTH
TPAHCIIOPTHOE CPEACTBO TPOXOAUT OMPEACIICHHBIH TOPMO3HOM IyTh (IIPOCTPAHCTBO),
KOTOPBI HEOOXOIMMO MMOCTOSIHHO YYUTHIBATH,

® TPEUIOKUTHh IJIaH MEpONpUATUN Mo (OPMUPOBAHUIO TOBEICHMSI, HAIMPABIEHHOTO Ha
Hpe)IOTBpaHIeHI/Ie 158 SaIHI/ITy oT BO3MOXHBIX HOCHG)ICTBI/Iﬁ SCMHeTpﬂCCHHfI, Ha
AQHTUIIYMOBYIO 3alIUTy MPU HMIOJb30BAaHUU PA3IUYHBIX MCTOUHHMKOB 3BYKa B Pa3IMYHBIX
CI/ITyaHI/IHX.

OOmue 2JeMeHThI ¢ MATEMATHKOM
- Oyukuu (aHanuTudeckas popma, rpaguieckoe IpeacTaBIeHUe).
- Ucnons3oBanue u mpeodbpazoBanue Gopmy.
- OnepupoBaHue eIUHUIIAMHI H3MEPEHUS U UX TPeoOpazoBaHue.
- BrisiBiieHue nponopuroHagbHbIX 3aBUCHMOCTEH.
- Ucnonb3oBanue cpemHero apuMeTnyeckoro IByX uin 0osiee AeHCTBUTEIBHBIX YHCEN.
- YpaBHeHUS.
- Beruucnenue creneHen 1eiCTBUTEIbHBIX YUCEN C PALMOHAIBHBIM ITI0KA3aTEJIEM.
- Onepanuu ¢ KBaIpaTHbIMU KOPHSAMHM JJIsI I€MCTBUTEIILHOTO HEOTPULIATEIILHOTO YK CIIa.
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- Mcnonb30BaHue MPOLEHTOB.

- DIIEMEHTHI TPUT'OHOMETPHHU U TCOMETPHH.

- Onepanyu ¢ BEKTOpaMH.

XI knacc

Eaununsl koMoeTeHIuii

Ennnnunsl yuedOHOro
coJlepKAHUSA

Pexomenayembie BUIbI
AeATeTbHOCTHH Pe3yJbTaThI
o0yueHust

TepmoauHaMuka u MoJiekyJasipHasi pusuka.

. OcHOBHbIE OHATHUS TEPMOAMHAMHUKH. MoJIeKYIAPHO-KHHETHYECKASl TeOpHs U1eaJIbLHOI0

raza (MKT).

1.1 Onpenenenue MOHATHI:
TEPMOJMHAMHYECKasl CUCTEMA,
COCTOSIHME TEPMOANHAMUYECKON
CUCTEMBI, ITapaMeTPbl COCTOSHHUS
(T, p, V).

1.2. OObsCHEHUE SIBICHUMH,
CBSI3aHHBIX C JUCKPETHON
CTPYKTypoii BemecTBa (nuddy3ust
u J1p.).

1.3. Onucanue Moaean
UJCAIBHOTO ra3a.

1.4. Vicnonb3oBaHue (pU3NIECKUX
BEJTUYMH, CBI3aHHBIX C
JUCKPETHON CTPYKTYPOU
BEIIECTBA, OCHOBHOTO YpaBHEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOpUH UAEATBHOTO rasa,
YpaBHEHUSI COCTOSIHUS UACATBHOTO
rasza, ypaBHEHUI U30IPOIIECCOB
JUTSL pelleHus 3a/1a4.

1.5. Onpenenenue obnacrei
MPUMEHEHUS B )KU3HU U TEXHUKE
M30IPOIIECCOB B ra3ax.

1.6. DxcnepuMeHTaIbHOE
HCCJIEIOBAaHHE U30IPOLIECCOB B
UJICAIbHOM Tase.

1.7. Peructpanusi 3Ha4YeHU I
U3MEPEHHBIX (PU3NIECKUX BETUYUH
C BBIYHUCIIEHUEM aOCOIIOTHON U
OTHOCUTEJIbHOW MOTPEMIHOCTEN.
1.8. Ananu3 pe3ynpTaTtoB
MPOBECHHBIX U3MEPEHUN U
(GhopMyITUPOBKA BBIBOIOB.

* OCHOBHEBIE
TEPMOJIMHAMHYECKHE
ITOHSITHS.
TepMmoauHaMuueckas
cucteMa. CocTossHHE
TEPMOTMHAMHYECKOMN
cucreMsl. [TapameTpsl
coctostHus. JIuckpeTHas
CTPYKTYpa BEIIECTBA.

* Mozens uaeanbHOro rasa.
OcHoBHoe ypaBHeHne MKT
UJealIbHOTO Ta3a.
Temneparypa.

YpaBHEHHE COCTOSAHUS
UJEAIBHOTO Ta3a.
N3onponeccel naeanbHOro
rasza (ypaBHEHUs
U30IPOIIECCOB).

Buner yaeOHOM e TeIIBbHOCTH:

DKCIEePUMEHTBI:

- maddysus;

- U30IPOLIECCHI:
M30TEPMUYECKUI, 1300apHbIH,
H30XOPHBIN.

Pemenne 3anau:

- HCIIOJIb30BaHKUE (PU3MUECKHUX
BEJIMYMH, CBSI3aHHBIX C
JTUCKPETHON CTPYKTYpOU
BELIECTBA;

- IPUMEHEHUE OCHOBHOTO
ypaBHeHus MKT;

- IPUMEHEHNE YPaBHEHUS
UJeabHOTO ra3a;

- IPUMEHEHNE YPaBHEHUN
M30IPOLIECCOB:
M30TEPMHUYECKOT0, H300apHOTO,
M30XOPHOTO.

Jlabopamopnas paboma Ne 1
«HM3yuenue 00Ho20 u3z
U30NpoYECcco8 UOearbHO20
eaza".

[IIkonbHBIE PE3YIBTATHI:

- BBIIIOJIHEHHBIN SKCIIEPUMEHT;
- IPEJICTaBICHHBIN OTYET 00
AKCIIEpUMEHTE / 1a00paTOPHOM
pabore;

- pelleHHBbIE 3a/1a4H U
poOJIEeMHBIE CUTYAIUH.

- Pewennwii cymmamuenuoli
mecm.

Hoesvie ¢huzuueckue nonsamus.
CHCTEMEI,

TEPMOAMHAMHUYCCKAsA CUCTEMA, 3aKpbITas, OTKPbITAaA, U30JIMPOBAHHAA
MAaKpOCKOIMMUYCCKUEC TCJIO0O MW CUCTEMA, COCTOIHHUC CHCTCMBI,

IapaMeTpsl  COCTOSIHUS,
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cocrosiHMe (TpoIlecC) M3MEHEHHsI , YpaBHEHHE COCTOSIHUS, HOpPMAJbHBIC YCJIOBHS, OpPOYHOBCKOE
JBUKEHHE, N30IPOLECCHI: H30TEPMHUUYECKUN, 1300apHbIN, H30XOPHBIM.

I1I. OcHOBBI TEPMOJAMHAMHMKH.

2.1. OnpeneneHre MOHATHIA:
BHYTPEHHSIS DHEPrus,
UUKJIMYECKUI TTPOLIECC,
KaJIOpUMETPUUYECKOE YpaBHEHHE
cOCTOsIHMS, [-BIif 3aKOH (HAYaJIOo)
TEPMOJMHAMUKH, TETIJIOBOM
JIBUTATEIIb.

2.2. O0bsICHEHUE TIEPBOTO 3aKOHA
TEPMOJMHAMUKY KaK 3aKOHA
COXPaHEHHUS.

2.3. Ucnonb3oBanue I-ro 3axkona
TEPMOAMHAMUKY JIJIS
HU30TEPMUYECKUX, U30XOPHBIX,
M300apHBIX, aIMa0aTHYECKUX
U30IPOIECCOBI IPU PEIICHUH
3a/ad.

2.4. Onrcanue MpUHIUIA
JEICTBUS TEIIOBBIX JIBUTaTelNeH.
2.5. BeisBnenue u aHanm3
9KOJIOTHYECKUX MPodIIeMm,
BBI3BaHHBIX UCTIOJIB30BAHUEM
TEIUIOBBIX JBUTATENEH.

2.6. AHanu3 pe3yabTaToB
MPOBEJICHHBIX U3MEPEHUN U
(dbopMyIMpOBKa BEIBOJOB, Ha
OCHOBE TIOJTyYEHHBIX PE3YyIbTaTOB.

e BHYTpEHHSSA DHEPTHUS.
Pabora B TepMoarHAMUKE.
KomnnuecTBo TemioThI.
[TepBriit 3akoH (Hayao)
TEPMOANHAMUKH.

e [IpeBpaiiieHre BHYTpEHHEH
SHEPTUH B MEXAHUYECKYIO

paboty. TemnioBsie qBUTATENH.

IIpumeHenue.
3arpsi3HEHUE OKpYyXkKarolen
CpEbl.

Buner yaeOHOI NesTeNBHOCTH:
OKCIEPUMEHTHI:

- IpoIecChl HarpeBa /
OXJIQXK]ICHUS BEIIECTBA.
Pemenue 3anau:

- UCIIOJIb30BaHUE
KaJIOpUMETPUUYECKOTO
ypaBHeHus, [-ro 3akona
TEPMOJIMHAMUKH MIPU pacuere
paboThl, KOIMYECTBA TEILJIa U
WU3MEHEHUS BHYTPEHHEN
SHEPrUH B U30IPOIIeccax
UJI€ANIbHOTO ra3a;
[[IkonbHBIEC PE3YIBTATHI:

- BBIIIOJIHEHHBIN
HKCIIEPUMEHT;

- IPE/ICTABICHHBINA OTYET 00
AKCIIEpUMEHTE /
nabopaTopHoOi padorte;

- pelleHHbIC 33a]a41 U
IpOOEMHbBIE CUTYaIUH;

- Ipe/ICTaBICHHbBIC
coo01enus, pedepartsl,
UCCIIEIOBaHMS HA TEMY:
«IIpuMeHeHune TermIoBbIX
JBUTATENe U UX BIHUSHUE Ha
OKPYXKAaIoIIyIO CpeLy» U Jp.
- IPEICTaBJICHHBINA POEKT
STEM/STEAM:
«OrnpeneneHne OCHOBHBIX
HMCTOYHHUKOB 3arpsi3HEHUS
OKpYXKaroIllel Cpelibl aH
JIOKaJIbHOM ypoBHE / Mepbl,
CHIKAIOILIKE 3arpsi3HEHUE Ha
TEPPUTOPHUU BaIIETO
TIPOKUBAHUS

- Pewennwii cymmamuenuolii
mecm.

Hoesuvie ¢M3MU€CK1/£€ NOHAMUS. TepMOlII/IHaMI/ILIeCKI/Iﬁ mponecc, MUKIAYECKUH Mponecc, BHYTPCHHSAA
OHCPIusia, KAJIOPUICCKOC YPABHCHUC COCTOAHMA, MOJISIpHAA TCTIJIIOCMKOCTD, TCIIJIOCMKOCTh, YPABHCHHUC

TEIUIOBOTO OaylaHca.

QJIEKTPOANHAMUKA
I11. DanexkTpocraTnka.
3.1. Onpenenenue MOHATHH: * DJIEKTPUYECKOE TOJIe ¥ er0 | Bubl yueOHOM eaTeTbHOCTH:
AJIEKTPUYECKAS] TPOHUIAEMOCTD XapaKTEPUCTUKH. DKCHEPUMEHTHI:
Cpenbl, JIEKTPUUECKHI HanpsixeHHOCTB - 3JIEKTpU3aLUs TEN;
MOTEHLIMAI, dJIEKTPUYECKAS 3JIEKTPOCTATUYECKOIO MOJIA. | - JUHUUA HAIPSIKEHHOCTH
€MKOCTb, KOHJIEHCATOP. DnekTpruyeckas ANEKTPOCTATUYECKOTO MOJS;

3.2. [IpuMeHeHne XapaKTepUCTUK

MMPOHUIACMOCTH CPCIBbI.

Pemenue 3amau:
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JIEKTPUUECKOTO MOJIs
(HanpsKEHHOCTH T10J14,
JIEKTPUUECKOr0 OTEHIUANA),
3akoHa Kymnona, paGoTsr
JIEKTPUUYECKOTO MOJIS NPH
nepeMeeHHH TOYeUHOTo 3apsiia B
OJTHOPOJTHOM TI0JI€ - NP PELLICHUH
3ajad.

3.3. AprymenTanus (KaueCTBEHHO)
KOHCEPBAaTUBHOTO XapaKkTepa
JIEKTPOCTATUYECKOI O TOJIS.

3.4. Ucnonb3oBanue Gpopmyi
€MKOCTH IJIOCKOTI'0 KOHJIEHcaTopa
JUTSL peUIeHus 3a1ad.

3.5. AHanu3 pe3yabTaToB
IPOBEICHHBIX U3MEPECHUN U

(opMynHpOBKa BBIBOJIOB.

3.6. M310xeHne MpUMEHEHUS
IPOBOTHUKOB, JUAJICKTPHUKOB U
KOHJIEHCAaTOPOB B ITOBCETHEBHOM
KHU3HH.

* PaboTa anekTpuyeckoro
TIOJIS TIPH TIePEMEIICHUT
TOYEYHOTO 3apsijia B
OJTHOPOJTHOM TIOJIE.
DNEeKTPUYECKHUM MOTEHIIMAI.
Pa3zHOCTh OTEHIIMAIOB.
DIeKTpUYECcKoe
HaTpsDKCHHUE.

* DIeKTpUYecKas eMKOCTb.
Konpnencarop. [Ipumenenus.
EmKocTh miiockoro
KOHJIEHCAaTopa. DHeprus
JIEKTPUUYECKOTO HOJISL.

- MpUMEHEHHNE (PU3HIECKIX
BEJIMYMH, XapaKTEPUIYIOIINX
JIEKTPUUECKOE T10JIe
(HanpsKEHHOCTH MOJI,
AJIEKTPUUYECKUI MOTEeHIMAN),
3akoH Kynona, pabora
AJIEKTPUUYECKOTO MOJIS;

- rpaduvecKoe MpeCcTaBlIeHUE
3JIEKTPOCTATUYECKOTO MOJIS;
- pacyeT JIEKTPUYECKOU
€MKOCTH IJIOCKUX
KOHJICHCATOPOB;

- pacyer SHepruu
AIIEKTPOCTATUYECKOTO TTOJIS
IUIOCKOTO KOHJEHCATOopa.

[[IkonbHBIE PE3YABTATHI:

- BBITIOJTHEHHBIN KCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
HKCIIEPUMEHTE;

- pElICHHBIC 33/1a4d U
poOJIeMHBIE CUTYAIINH;

- PEJICTaBICHHBIE COOOIICHUS
Ha OJTHY U3 TeM:
«DNeKTPOCTaTUUECKHE
B3aMMOJICHCTBUS B PUPOJE /
MTOBCETHEBHOM KU3HU /
TEXHUKe», «Busl
KOHJIEHCATOPOB U UX
MIPUMEHEHUE B TEXHUKEM.

- Pewennviu cymmamuenoli
mecm.

Hoesvie ¢M3ull€CKue nonamus: 3JICKTPUICCKOC MOJIE, SJICKTPOCTATUYCCKOE MOJIC, JUHUU
HAIPSXKCHHOCTHU 3JICKTPOCTATUYCCKOTO IOJIA, HAPSKCHHOCTD SJICKTPUICCKOI0O I10JIA, 3J'I€KTpH‘~I€CKHI>i

IMOTCHIMAJL, 3JICKTPHUYICCKAAd EMKOCTb, BHCKTpI/I“IeCKI/Iﬁ KOHACHCATOP.

IV. DyekTpoKHHeTHKA

4.1. Onpenenexnue MOHATHH:
ANEKTPOABMKYIIAS CHJIa,
CTOPOHHHUE CHUJIbI, BHEIITHEE U
BHYTpPEHHEE CONPOTUBJICHHE,
KOPOTKOE 3aMBbIKaHHE.

4.2. [lpumenenue 3akoHa Oma s
y4acTKa [enu U JIIs TOJTHOH IenH,
3akoHa J[xoyns, popmyibl paboTh
ANEKTPUYECKOTO TOKA, MOIIIHOCTH,
¥ SKBUBAJICHTHOT'O CONPOTHUBIICHUS
- JUTSI pEIICHUs 3a]1a4.

4.3. [IpumeHeHme neicTBUS
DIIEKTPUIECKOTO TOKA U OMUCAHUE
GYHKIIMOHUPOBAHUS OBITOBOI
TEeXHHKHU.

4.4, Peructparus 3HaYCHUN

* DIEKTPUYECKUN TOK U
IETH MTOCTOSTHHOTO TOKA.
[Tpumenenus. Cuna Toka.
DIIEKTpUYECKOE HaAIIPSIKEHUE
3akoH OMa a1 yyacTka
ey 0e3 UCTOYHHKA TOKA.
CoennHeHne NPOBOAHHUKOB.
Pa6ota u moutHOCTH
AJIEKTPUUECKOTO TOKA.

*DJIEKTPOABIKYIIIAS CUIIA.
3akon OMa IS TOTHOH
uenu. Kopotkoe 3aMmbikanue,
MOCJIEACTBHA.

* [Tudpossie

Bunsr yueOHOIM nesSTeNbHOCTH:
[ToBTOpEHME M cucTeMaTU3aluUs
3HAHUU 110 TEME
«HenpepbIBHBIN 3IEKTPUYECKUA
TOK».

OKCIIEPUMEHTHI:

- OKCIIEPUMEHTAIIBHOE
HCCIIeqOBaHuE 1IETIEN C
napajuieJIbHbIM U
MOCTEN0BATEIbHBIM
COEMHEHUSIMY;

- U3MepeHne GU3NYECKUX
BEJIMYUH, XapaKTEPU3YIOIINX
AIEKTPUYECKUM TOK TTPH
MIOMOIIH MYJIbTUMETPA.
Pemrenue 3agauq:
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U3MEPEHHBIX PU3NYECKUX BETUYHUH
C BBIYUCIICHUEM a0COFOTHON U
OTHOCHUTEJIHOU MOTPEIIHOCTEH.
4.5. Ananu3 pe3ynpTaToB
MPOBEJCHHBIX U3MEPEHUN U
(bopMynHupOBKa BBIBOJIOB.

4.6. Pa3paboTka TaKTHKH
MOBEJICHUS TIPH PUCKE KOPOTKOTO
3aMbIKaHUSI.

AIIEKTPOU3MEPUTEIBHBIC
puOOpHI, MpaBUIIa
UCTIOJIb30BAHUSL.

- IPUMEHEHHE BETUYHH U
($U3NIECKUX 3aKOHOB,
XapaKTepU3yIOIIUX
AIIEKTPUYECKUE SIBICHUS (CHIIa
TOKa, SJIEKTPHUUECKOe
HaANPSDKEHUE, SJICKTPHIECKOE
COINPOTHUBIICHUE, YACIBHOE
COIIPOTHUBIICHHUE, paboTa U
MOIIHOCTb, JEKTPOABIKYILAS
CHJIa, BHYTpEHHEE
COIMPOTHBIIEHHUE, 3aKOH OMa,
3akoH J[>xoyis);

- pacueTr CTOMMOCTH
noTpedIseMoit
AIIEKTPOIHEPTUH.
Jlabopamopnas paboma No
2 «Onpedenenue 8HympeHHe20
conpomuenenus u 3/[C
UCMOYHUKA MOKAY,
[[IkonbHBIEC PE3YIBTATHI:

- BBITIOJTHEHHBINA YKCIIEPUMEHT;
- IPE/ICTABJICHHBINA OTYET 00
IKCIIepUMeHTe / TabopaTopHOI
pabore;

- peIICHHBIC 33J]a4H U
poOJIeMHBIE CUTYAIINH;

- IPEJICTAaBJICHHBIE COOOIIICHMS
Ha OJTHY U3 TeM:

«O MpUMEHEHHUH TeUCTBUI
AIIEKTPUYECKOTO TOKA (B
MTOBCETHEBHOM JKM3HU, TEXHUKE,
TEXHOJIOTHYECKHX MpOIleccax,
HayKe, MEJUIIMHE U T.J1.)»,
«KopoTkoe 3aMbIKaHUE U
3alATa IEKTPUICCKHX LETIei.
- BBITIOJTHEHHBIN TPOEKT
STEM/STEAM Ha temy
«DNEKTPOTPAHCTIOPT.

- Pewennwii cymmamuenuoli
mecm.

Hoesuvie ¢M3MU€CKM€ noHAmuA. JSJCKTPOABMIXXYIIAA CUJIda, CTOPOHHHUEC CUJIBI, BHYTPCHHCC

COIIPOTUBJICHHUEC, KOPOTKOC 3aMbIKAHHUC, ILTaBKUI MNpCaAOXPaHUTCIIb.

V. DyiekTpHYecKHuii TOK B pa3JIMYHbIX cpeax

5.1. KauecTBeHHOE 00BsICHEHHE
3JIEKTPOIPOBOAHOCTH B METaJIaX,
MOJTYTIPOBOTHUKAX, SJIEKTPOJIUTAX,
rasax.

5.2. UneHTndUKAIS TPUMEHEHHSI
IIEKTPUYECKOTO TOKA B PA3JINYHBIX
cpelax B MMOBCEAHEBHON KHU3HU U
TEXHHKE.

5.3. Pa3paboTka TaKTUKH

® DJIEKTPONPOBOISIIINE
cpelbl (Ka4eCTBEHHO).
[IpakTHyeckoe mpuMeHeHue
AIIEKTPUYECKOTO TOKA B
Pa3NIUYHBIX Cpeaax.

Bunel yueGHOIM nesTeNbHOCTH:
DKCHEPUMEHTHI:

- 3JICKTPUYECKHUI TOK B
AIIEKTPOJINTAX;

- HOHHU3aIUs Ta30B;
[IIxosibHBIE PE3YIIBTATHI:

- BBINIOJIHEHHBIN SKCIIEPUMEHT;
- IPE/ICTABICHHBINA OTYET 00
HKCIIEPUMEHTE;
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MOBE/ICHUS MIPU PUCKE MPOTEKaHUS - pellIeHHbIe 3a/1a4H.
AJIEKTPUUECKOTO TOKA B PA3IMYHBIX - IPEICTABIICHHOE COO0IIeHNE
cpenax. Ha oJHY U3 TeM: «O
MIPUMEHEHUH 3IEKTPUIECKOTO
TOKa B Pa3JIMYHBIX cpeaax (B
MOBCETHEBHOM KU3HU, TEXHUKE,
TEXHOJIOTHYECKHX MpOoIleccax,
HayKe, MEJUIIMHE U T. 11.).»,
«[IpaBuna noBeaeHus,
CBSI3aHHBIE C PUCKOM MpHU
MPOTEKAHUU AIEKTPUUIECKOTO
TOKA B Pa3JIMYHBIX CPEIAX).

- Pewennoii cymmamuenuolii
mecm.

Hosvie ¢usuyeckue nonsamus : NOIyIPOBOIHUK, TUO, TFOMUHUCLIEHTHBINA JUO/, SJICKTPOJIHT,
1a3Ma, JIOMUHUCIICHTHBIE TPYOKH.

B konne 11-ro kiacca ydeHUK MOMKET:

® ONpeAeauTh 00JacTU MPUMEHEHUS B OBITY U TEXHHKE M30IPOLIECCOB rasa,

e onmcaTth MOJENb HAEANBHOrO ra3a, MPUHLUUI pabOThl TEMJIOBOTO JIBUTATEJNs, IPOLECCHl B
METAJUINYECKUX NPOBOJHHMKAX M JMIJIEKTPUKAX B 3JIEKTPOCTATHUECKOM I10JIe, MPUHIIMII
(GyHKIMOHUPOBAHUS OBITOBBIX IPHOOPOB;

® pacro3HaBaThb U AHAJIM3UPOBATH HKOJOTHMYECKUE MPOOJIEMBbI, BbI3BAHHBIE HCIIOJIb30BAaHUEM
TEIUIOBBIX JIBUTATEJIEH;

® OOBSCHATH TEIJIOBHIC SIBIICHUS, OCHOBAHHBIC HA TIOHSATHH JAUCKPETHOW CTPYKTYPHI BEIIECTBA
(nuddy3us, mapoobpazoBaHue U T.A.), MEPBbI 3aKOH TEPMOAMHAMMKU KaK 3aKOH
COXpPaHEHHMs, HJIEKTPONPOBOJHOCTh B METAJUIAX, IMOJYIPOBOAHUKAX, SJEKTPOIUTAX M ra3ax
(Ka4eCTBEHHO);

® paccka3aTb O NPUMEHEHUHU: MPOBOJHUKOB, IHIJIEKTPUKOB U KOHJEHCATOPOB; AEUCTBUS
AIIEKTPHUYECKOTO TOKA; DIIEKTPUYECKOTO TOKA B PA3JIMYHBIX CPEIax B NMOBCEAHEBHOW KHU3HH
U TEXHHKE;

® PETUCTPUPOBATH JAHHBIC C MIOMOMIBIO TpaduKa WK TAOIHUIIBI U U3BIEKaTh MHPOPMAITUIO U3
HUX;

e (opMmynupoBaTb BBIBOJBI, OLCHMBAs pE3yJIbTaTbl, IOJyYEHHblE U3 IMPOBEICHHBIX
U3MEPECHU;

® MIPENICTABIISATH M HHTEPIPETHPOBATH PE3YIIBTATH IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN;

® MPEeIIOKHUTH COOCTBEHHBIH IIAH MEp MO MPEIOTBPAIICHHIO W CHIDKEHHUIO TI00aTbHOTO
MOTEIUICHUS,

® [PUMEHATH U3y4eHHbIE (POPMYIBI PU3NYECKUX BEIMYMH, 3aKOHBI M IPUHIUIIBI JJIS1 pEIIeHUS
3a/1a4 ¥ MPOOJIEMHBIX CUTYaIUi;

e pa3paboTaTh TAKTHKH TIOBEJCHUS IPH PUCKE KOPOTKOTO 3aMBIKaHUS W MPOTEKaAHHS
AJIEKTPUUYECKOTO TOKA B PA3IUYHBIX CPEIax.

O01Me PJIeMeHThI ¢ MATEMAaTHKOMI

- @ynkiun (aHanuTHyeckas Gopma, rpadudeckoe npeacTaBIeHuUE).

- *IIpou3BoHast PyHKIIHUHU.

- Ucnonp3oBanue u nmpeodpasoBanue GopmyIl.

- OnepupoBaHue eAMHUIIAMH U3MEPEHNUS U UX ITpeoOpa3oBaHue.

- BeisiBieHHE IPONTOPLIMOHATIBHBIX 3aBUCUMOCTEN.

- Micnonp3oBaHue cpeiHero apupMeTn4eckoro IByX min 0osiee 1eHCTBUTENbHBIX YHCEIL.
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- YpaBHEHUS.

- Beruncnenmne crerneneu ,Z[CﬁCTBPITGJ'IBHHX YHCCJI C LCIBIM ITOKA3aTCICM.
- Onepaupm C KBaJIpaTHBIMU KOPHAMMU IJIsA ﬂCﬁCTBHTGHBHOFO HCOTPUIATCIIbHOT'O YHCJIa.

- Ucnonp3oBanue ITPOLICHTOB.

- DJIeMEHTBI TPUTOHOMETPUU U TEOMETPUH.

- Onepanuu ¢ BEKTOpaMH.

XII knacc

Eaununsl koMoeTeHuii

Ennnnusl yuedOHoOro
coJlepKAHUSA

Pexomenayembie BUIbI
AeATeTbHOCTHH Pe3yJbTaThI
o0yueHust

1. DyiekTpomMarveTusm

1.1. DxcnepuMeHTaIbHOE
UCCIIEIOBAaHHE JICHCTBUS
MarHUTHOTO TOJIsI Ha TPOBOTHUKH
C TOKOM.

1.2. Onmcanue IBYKEHUS
HOCHTEJICH 2JIEKTPUUECKOTO 3apsiia
B MarHUTHOM TIOJIE.

1.3. OObsicHeHHE SABIICHUS
AJIIEKTPOMATrHUTHON UHAYKITUH.
1.4. [Tpumenenue HopMyIIbl
ANEKTPOMATHUTHOM CUJIBI
(Ammepa), GopMyIbl CHIIBI
JlopeHnna, Gopmysibl MATHUTHOTO
MOTOKA, 3aKOHa
AJIEKTPOMArHUTHOW WHIYKITUW TSI
pelieHus 3a1a4 U mpoOIeMHBIX
CUTYalH.

1.5. Onpenenenue obnacrei
MPaKTUYECKOTO MPUMEHEHHUS
MAarHUTHBIX B3aUMOJICUCTBUN U
AJIEKTPOMArHUTHOU WHTYKIIUH.
1.6. AHanu3 pe3yabTaToB
MIPOBEICHHBIX HAOIIOICHUN U
dbopMynupoBaHrEe BHIBOJIOB MMyTEM
OIICHKH TOTYYEHHOTO pe3yJbTara.

* MarauTHoOe noJie
3JIEKTPUYECKOTO TOKA.
MaFHI/IT Hasl I/IHIIYKIII/UL

*JlelicTBHE MarHUTHOTO
0JIs1 Ha IBMOKYIIUECS
3apspKeHHbIC YacTHIlbl. Cuta
Jlopenria.

* MarHuTHbIN MIOTOK.
DneKTpoMarHuTHas
nHaykuud. 3akoH Papajes.
[IpakTHueckoe NpuMEHEHHE
3JIEKTPOMArHUTHOMN
WHIYKIUH.

Buner yaeOHOM e TeIIBbHOCTH:
[ToBTOpEHME TPOKIEHHOTO
Marepuana:
-3JIEKTPOMAarHUTHAas CUJIa;

- IPABUJIO TIPABOU PYKHU;

- IPAaBUJIO JIEBOM PYKHU.
DKCIEPUMEHTHI:

- CIIEKTP MarHUTHOTO OIS
MMOCTOSIHHOTO MarHuTa,

HpHMOHHHeﬁHOF O ITPOBOJIHHKA,
COJICHOMJA M KAaTYIIKH C TOKOM,
- ﬂeﬁCTBHe MAar"ouTHOTIO I10JIs Ha

AIIEKTPUYECKUE IIPOBOIHUKH C
TOKOM,;

Pemenne 3anau:

- IpUMEeHEeHHEe (HOPMYIIbI
AJEKTPOMATHUTHOMN CHUJIBI
(Amrnepa), hopMyJIbl CHIIBI
Jlopenna, popmybt
MarHUTHOTO TIOTOKA, 3aKOHA
AIIEKTPOMAarHUTHOW MHIYKIIUH.

[IkoNbHBIE PE3yIbTATHI:

- BBITTOJIHEHHBIN 3KCIIEPUMEHT;
- IPEe/ICTAaBJICHHBIN OTYET 00
HKCIIEpUMEHTE / UCCIIeJOBAHUHU
- pCUICHHBIC 3a7aul H
poOJIeMHbIE CUTYAIHNH;

- Ipe/ICTaBICHHOE COO0IIEeHNE
Ha OJIHY U3 TeM:

«[TpumeHeHre MarHuTHOTO
noJs», «MaraHuTHoe 1ose
3emun. Pr3nveCKre MPOLECCHI
OTIpeIeNISIONIUE 3aUTy OT
KOCMHUYECKOT0 U3ITyUYEHUS».

- Pewwennwiii cymmamuenuiii
mecm.

b

2

Hoevle usuueckue nonsamus . MarHUTHBIA TIOTOK, cvuia JIopeHIa, 3IeKTpOMarHuTHAsE MHTYKIIHS.

I1. TlepeMeHHBII 2J1eKTPUYECKHUI TOK
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2.1. Onucanue cnoco6oB
reHepupoBanus nepemenHoi JC.
2.2. CpaBHEHHUE BEJIMYHH,
XapaKTEPU3YIOLINX IIEPEMEHHBIN
TOK, C BETHYMHAMH,
XapaKTEePU3YIOLIUMHU MTOCTOSTHHBIH
TOK.

2.3. Pewienue 3anau c
PUMEHEHHUEM BEJIMYUH,
XapaKTEPU3YIOLINX IIEPEMEHHBIN
TOK: MTHOBEHHAs CUJIa TOKa U
HalpsDKEHUE, NEUCTBYIOLINE
3HAYEHUS CUJIbI TOKA U
HaIpsKEHUs, 4acTOTa, IEPUOI,
[UKIINYECcKasi 4acToTa,

K023 unreHT TpanchopMaIry.
2.4. OObsICHEHWE TTPUHITUTIA
neiictBus TpaHcopmaTopa.

2.5. BeisBnenue nmpobiaem
nepesavn MMEeKTPOIHEPTUH Ha
0OJIbIIINE PACCTOSHHUSL.

2.6. ®opmupoBaHUe
CO3HATEJIbHOTO MOBEACHUS pU
UCIIOJIb30BaHUU TIEPEMEHHOTO
TOKa.

* [TepeMeHHBII
JJIEKTPUYECKUN TOK.
Bemmuuner,
XapaKTepU3yollue
MePEMEHHBIN TOK.
[elicTByroniee 3HaYEHNE
CUJIBI IEPEMEHHOT0 TOKA U
HaIpsHKEHUSI.

* [IponsBoacTBO U nepegava
ANEKTPOIHEPTHH Ha
OOJIBIIINE PACCTOSHUSI.
Tpancdopmarop.
[IpakTueckoe NpuMEHEHHE.
[lepenaya snexTpuyecKoi
SHEPTrUM Ha OoJIbIINE
paccTosHus.

Bunpl yueOHOM 1eaTeTbHOCTH:
OKCIEPUMEHTHI:

- FTEHEpUPOBAHUE NTEPEMEHHOMN
610X

- yCTpoiicTBO TpaHchopmaropa.
Pemenue 3anau:

- pacuer BeJIHMYUH,
XapaKTEPHU3YIOIINX
MEePEMEHHBIN TOK: MTHOBEHHOMU
CuJia TOKa, MTHOBEHHOT'O
HANPSDKEHUS, eHCTBYIOLINX
3HAYEHUW CHJIBI TOKA U
MEPEMEHHOT0 HAMPSKEHHUS,
YaCTOTHI, IUKIINIECKON
4acTOTHI, IEPUO/IA,

ko3 dunreHTa
TpaHchopmaIuu.
Jlabopamopnas paboma Ne 1
«H3yuenue mpancgopmamopar.
[[IkonbHBIEC PE3YIBTATHI:

- BBITIOJTHEHHBINA YKCIIEPUMEHT;
- IPE/ICTABJICHHBINA OTYET 00
9KCIIEPUMEHTE / UCCIICIOBAHHH,
- pEIlIeHHbIE 3a/1a4H.

- [IPE/ICTABICHHOE COO0IIEHNE
Ha OJIHY U3 TEM:
«IIpeumyniectra
HCII0JIb30BaHUS IEPEMEHHOTO
ToKay», «CokpalleHue noTephb
SHEPTUH MpU Nepeaaye
AIIEKTPOIHEPTUH Ha OOIbIIIHE
PacCTOSTHUS.

- Pewennviu cymmamuenoii
mecm.

Hoevle gpuzuueckue nonamus: IepeMEHHBINA TOK, IEPEMEHHOE HaNpsKEHNUE, MTHOBEHHbIE 3HAYCHUS U
JeHCTBYIOIME 3HAUEHHMs] IEPEeMEHHOro TOKa M HampshKeHHs, TpaHcpopmarop, Kod(p(UIMEHT

TpaHchopmaIiu.

I11. DyieKTpOMarHuTHbIE KoJieOaHUsI U BOJHBI

3.1. KauecTBeHHOE OIMHCAHHUE
BO3HUKHOBEHMS
AIEKTPOMArHUTHOTO TIOJIS U
pacnpocTpaHeHUs
AIEKTPOMArHUTHBIX BOJIH.

3.2. Ucnonp30BaHue OTHOIIEHH I
MEXy BEIMYNHAMH,
XapaKTePU3YIOIIHMH
AIIEKTPOMArHUTHBIE BOTHBI (JITHHA
BOJTHBI, IIEPHO/T, 9aCTOTA), IPU
pEIICHUH 33]1a4 UTIPOOIEMHBIX
CUTYalHi.

3.3. BoisiBieHre Hay4YHBIX U
TEXHUYECKHUX 00J1acTei

* KonebarenbHbIil KOHTYD.

* DIEKTPOMarHuTHOE TOJIE.
Pacmipoctpanenue
AIEKTPOMArHUTHBIX BOJIH.
Knaccudpukanus
AIEKTPOMArHUTHBIX BOJIH.
[IpakTudeckue npuMeHEHUs.

* DBOJIIOLINS Pa3BUTHUS
B3IUIAZIOB HA IIPUPOJTY CBETA.

* UnTepdepenmms u

Buner yaeOHOIM nesTeNbHOCTH:
OKCNEPUMEHTBHI:
-JIEMOHCTpaIus
uHTepPepeHn U TudpaKuu
CBETa.

Pemrenue 3agauq:

- pacueT mapaMeTpoB
Kos1e0aTebHBIX KOHTYPOB;

- IPUMEHEHHE XapaKTePUCTHK
AIIEKTPOMArHUTHBIX BOJIH;

- IpuMeHeHHe HopMyII

T ()PpaKITMOHHON PEIIETKH.
Jlabopamopnas paboma Ne 2
«Onpeodenenue Onumbl
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MPUMEHEHHUS AIEKTPOMarHUTHBIX
BOJIH, UHTEp(DHEPEHIIUH U
IudpakIy CBETa.

3.4. OneHka GMOJIOTHYECKOTO
JEHCTBUS 2IIEKTPOMAarHUTHBIX
BOJIH ¥ TIPUMEHEHUE Mep TI0
3alIUTe OKPYKAIOLIEH cpeabl U
caMo3aIluTe MpU UX
MPAKTUYECKOM IPUMEHEHUH.

3.5. Ucnonb3oBanue GopMyIibl
TUGPaKIIMOHHON pelIeTKH Mpu
pelIeHnH 3a1a4 UIIpoOIEMHBIX
CUTYyallUi.

3.6. DkcriepuMeHTaIbHOE
uccienoBanue quGpaKIuOHHON
peIIeTKy.

3.7. Onucanue sSBJICHUMA
uHTepdepeHn 1 TudpaKIuu
CBETa, BCTPEYAIOLINXCS B IPHPOJIE
U TEXHUKE.

3.8. Perucrpanus 3HaueHuit
U3MEPEHHBIX PU3NYECKUX BETUYUH
C BBIYUCIIEHUEM aOCOIIOTHON U
OTHOCUTEJIbHOU MOI'PEIIHOCTEN.
3.9. AHanu3 pe3yabTaToB
MPOBEJICHHBIX U3MEPEHUN U
(GhopMyIIMpOBKa BBIBOJIOB.

nudpakius CBeTa.
JudpakimonHas pemeTka.
[TpakTHueckre NpUMEHEHHS.

C8eMmoBoL B0IHbL C
UCNONb3068AHUEM
ougparxyuonnot pewemru ".

[IkobHBIC PE3YIbTATHI:

- BBITMIOJIHEHHBIN SKCIIEPHMEHT;
- IPEJICTAaBIICHHBIH OTYET 00
aKcriepuMenTe / 1abopaTopHoit
paboTe / uccIeoBaHUY;

- pEILlICHHBIE 3a/1a41 U
pOOJIEMHBIC CUTYAIHH;

- IPEJCTABICHHOE COOOIIEHUE
Ha oHy U3 TeM: «McTopus
OTKPBITHUS DJIEKTPOMArHUTHBIX
BOJIH ¥ HAYaJIO PaJHOdPhI»,
«[TpakTHueckune MpuMeHEHHS
uHTephepeHIur U JUPPaKIIHH
cBera (uaTEpdEepomeTp,
rojorpadus u ap.)».

- Pewwennviii cymmamugnwiii
mecm.

Hoevie  ¢usuueckue nouamus:
uHTephepeHys,  audpakuus,

AJIEKTPOMArHUTHBIC
uHTep(epeHIIOHHAs

KoJIeOaHus,
KapTHHA,
UHTEep(epeHIH, FTeOMETPUUECKUN yTh, AMPPAKIIMOHHAS pEelIeTKa.

KoJie0aTeIpHBIN
MakCUMyM U

KOHTYD,
MUHHUMYM

Cospemennas gpu3snka

V. DiiemeHTHI KBAHTOBOM QU3NKH

4.1. OnpeneneHue NOHATUI:
sHeprus, GOoToH,
¢doroanexTpuueckuit 3pdexr,
MIOpPOTOBasi 4acToTa,
3aJIepKHUBAIOILEE U TOPMO3SIIee
HarpsHKCHHUE.

4.2. DKCTIepUMEHTAIbHOE
HCCIIEN0BAaHNUE B IIIKOJIBbHON MU
BUPTYaJIbHOH J1abOpaTopuu
3aKOHOB BHEIIETO
¢doroanexTpuueckoro s dexra.
4.3. Tlpumenenue Gopmyi,
9HEPIruH, MacChl U UMITyJIbCa
dboToHa, 3aKk0oHOB PoTodrdhPekTa,
ypaBHEHUs1 DUHIITEWHA IS
dotorddekra npu pemeHnn 3aaad.
4.4. Onpenenenue oonactu
IPUMEHEHHS BHEILIHETO

dororddexra.

4.5. AHanu3 pe3ynbpbTaToB

* BHemHun
(boTOoANEeKTpHUYECKUI

3¢ dexT. 3aKOHBI BHEIIHETO
dbotorddexra. KBant
sHepruu. OoToH.
[TpakTHveckue MpUMEHEHHS
BHeltHero Gorodddexra.

Bunsr yueOHOIM nesSTeNbHOCTH:
DKCIEPUMEHTHI:

- BHEIIHUHN (OTOIIEKTPUIECKUI
s dexr.

Pemenue 3anay :

- IPUMEHEHHE 3aKOHOB
BHeIHero Gorospdexra u
ypaBHEHUs DUHIITEHA;

- pacueT 3HEpIruM, Maccol U
UMITyJbca GOTOHA.

[lIkonbHBIE PE3YIBTATHI:

- BBIIIOJIHEHHBINA SKCIIEPUMEHT;

- TpEACTaBIEHHBIH OTYET 00
AKCIIEPUMEHTE / UCCIIEIOBAaHUH,
- pELIEHHbIE  3aJaud |
pOoOJIEMHBIE CUTYALINH;

- TpeACTaBJICHHbIE COOOIICHHUE,
pedepart, MpOEKT Ha TEMY:
«IIpruMeHeHre BHEIIHETO
dboTornekrpuueckoro dddexra

45




IPOBEJICHHBIX U3MEPEHHUN
(dopMynHupoBKa BEIBOJOB, Ha
OCHOBE ITOJTyYEHHBIX PE3YJIbTaTOB.

B PA3JIUYHBIX O0JIACTSIX HAYKHU H
TEeXHUKH (POTOIIEMEHT,
doroperne u ap.)»
- Pewennuvi
mecm.

CYMMAamueHbIl

Hoevie ¢husuueckue nomsamus: KBaHT 3HEpruH, (GOTOH, (OTONIEKTpUUECKHH 3 dEKT, Mmoporonas
4acToTa, TOPMO3sIIee U 3aJIepKUBarolllee HallpsbkeHue, runoresa Ilnanka.

V. DJiieMeHTBI ATOMHOM M siiepHOil GU3NKH

5.1. KauecTBeHHOE ONMHCAHHUE
Pa3IUYHBIX ATOMHBIX MOJIEIICH.
5.2. AprymenTanus cTaOuIbHOCTH
aToOMa Ha OCHOBE IMOCTYJIATOB
bopa.

5.3. XapakTepucTuka aTOMHBIX
SJIep C UCIOJIB30BAaHUEM MX OOIIHNX
CBOWCTB: pa3mep, Macca,
AJICKTPUYCCKUHN 3apsiJl, CTPOSHHE.
5.4. OObsicHEHHE PaJMOAKTHBHBIX
pacmajios a, f3, y.

5.5. [Ipumenenue 3akoHa
PaIMOAKTUBHOTO pacraja, 3aKoHa
0 COXPaHCHHUH 3apsija M 3aKOHa
COXPAHCHHSI MaCCOBOTO YHCIIA JJIsI
pEIICHMS 3a/1a4 ¥ MPOOJIEMHBIX
CUTYalH.

5.6. O1eHKa BO3MOXHBIX
IIOCJIEJICTBHUM SIIEPHBIX aBAPUM.
5.7. OnpesneneHue MOCieaCTBUN
OMOJIOrMYECKOr0 BO3JCHCTBHS
MOHM3UPYIOIIETO U3ITy4YeHHUS,
3HAKOMCTBO C IPaBUJIAMH 3aIIUTHI
OT pajJiuallvy.

5.8. BrisBienne obacreit
MPAKTHYECKOTO TPUMEHEHUS
SJICPHBIX SBJICHUN
(paAMOaKTUBHbBIE H30TOIIBI,
peaKIuy ACTICHUS ¥ CIUSTHUS
sIep).

5.9. OreHKa MepCICKTUB
UCTIONIb30BaHUS SIJICPHOTO CUHTE3a
B KaUeCTBE HCTOYHHUKA SHEPTHUU B
Oynyiem.

* OnsiT Pesepdopna.
[InanerapHas Mozenb aToma.

* [Tocrynarsl bopa.
* CnexTpsl. Buabl ciekTpos.

* AtomHoe a1po. CtpoeHue
aapa. CTaOuIbHOCTD spa.
N3otomnsl.

* Pa110akKTUBHOCTE.
PaanoakTuBHBIN pacma.

* SlnepHbie peakiuu. 3aKOHbBI
COXPAHCHUS B AACPHBIX
peakiusx (3apsa0Boe YHCIIO,
MacCOBOE YHCIIO).

* JlenieHre u CUsIHUE SAED.
SnepHslil peakTop.

* [IpakTyeckoe
MIPUMECHECHHE SIJICPHBIX
SIBIICHUH (paJloaKTUBHbBIE
W30TOIIBI, PEAKIIUHU JACIICHUS
U CIUSIHUSA AJED).

Bunpl yueOHOM 1eaTeTbHOCTH:

OKCIEPUMEHTHI:

- cxema onbita Pezepdopna;

- perucrpauus paauanuu ¢

MOMOUIBIO JETEKTOPOB.

Pemenne 3anau:

- OIpe/IeNIeHNEe XapaKTePUCTUK

aTOMHOTO s171pa;

- IPUMEHEHHE 3aKOHA O

paZoaKTUBHOM pacmaje,

3aKOHOB O COXpPaHEHHUH

3apsA0BOIO U MaccoBOTO YKCIA;

— aHalu3 AJIEPHBIX PEAKIUH.

[lIkonbHBIE PE3YIBTATHI:

- BBITIOJIHEHHBIH SKCIIEPUMEHT;

- pelLlIEeHHbBIE 33]]a41 U

poOJIeMHBIE CUTYAIINH;

- IPE/ICTaBJICHHOE COOOIIEeHUE

Ha O/IHYy U3 TeM. «Moxenu

ATOMOB: OCOOCHHOCTH,

«HayuHble nocTrxeHus

nuHactuu Kropny,

«SlnepHbie KaTacTpOdHI:

YepHoObu1b 1 DyKycumay,
«O0bnacTu NpakKTUYECKOTro

MIPUMCHEHHUS PAIMOAKTUBHBIX

W30TOIIOB, IETICHUS SIEp U

AJIEPHOTO CUHTE3a

- Pewwennviu cymmamuenwiii

mecm.

Hoesuvie gbus’uuecxue nouAmuA.: TUJIAaHETapHad MOJACIIb aToMa, KBAaHTOBas MOJICIIb aToMa, CIICKTP

HU3JTYUYCHUSA W TOTJIOIICHHA, HCHIPCPBIBHBIC, II0JIOCATHIC, JIMHEeYaThie CIICKTPHI,

OHCPIrusa CBA3U, DOHCPIUA CBA3KU HYKJIOHA.

nedeKT Macchl,

V1. J1eMeHTbl aCTPOHOMUH

6.1. Onpenenenue mecra
ACTPOHOMHH B KOHTEKCTE (PU3UKH.
6.2. Habmrogenue 3a 3B€30HBIM
HEOOM.

6.3. PacosnaBanue co3Be3nuii Ha
HeOe.

* ACTpOHOMHUS B KOHTEKCTE
(bu3HuKU. DIIeMEHTHI
MIPAaKTUYECKOU aCTPOHOMMHM:
BUJIMMOE JIBUXKECHUE
HeOeCHBIX Tell, HeOecHas
ctepa (Ka4yeCTBEHHO),

Buner yaeOHOIM nesTeNbHOCTH:
AcTpoHOMHYECKHE
HAOJIIOIEHUS:

- HAOJIFOIEHYE 3a 3BE3IHBIM
HEOOM;

- BugnMoce aBmkenne CoJHIa,
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6.4. OnpeneneHre NPUIHH U
XapakTepa BUAUMOTO JBIKEHUS
Comnna, JIynsl, 3Be3/1 Ha HeOe.
6.5. O6wsicuenue ¢a3 Jlynsl,
COJIHEYHBIX U JIYHHBIX 3aTMEHHUIA.
6.6. Onpenenenue cpeaHero
COJTHEYHOT'O BPEMEHHU.

6.7. Knaccudukamus ten
ConHEYHOU CUCTEMBI.

6.8. Onucanue puzmueckux
cBOMCTB 3emiu, JIyHbI UM IPpyTUX
miaHeT COJTHEUHON CUCTEMBI.

6.9. Onucanue COBpeMEHHBIX
IIPEAICTABICHUM O IPOUCXO0KIECHUH
1 3BoJoLMU COIHEYHON CUCTEMBI.
6.10. Onucanue cTpoeHus u
xapaktepuctuk ConHia.

6.11. Mi3y4eHne OCHOBHBIX
0COOEHHOCTEH U ATANOB KU3HU
3BE3/I.

6.12. CnexrpaspHas
KJIacCU(pUKAIUS 3BE3/I.

6.13. Ouenka pa3mMepoB u
COCTaBHBIX YacTel HaIlei
lNamakTuky 1 paccTosIHUM 10
JIPYTHUX TalaKTHK.

NEPUOINYECKOE TBUKEHUE
3emun u Jlynsl. Bpems u ero
U3MEpEHHUe.

» CoylHeYHas CUCTEMA.
IInaneTsl. Maikble Te1a
CoaHEYHOM CUCTEMBI. 3eMIIsS
u Jlyna. [Ipunusel u
otnuBbl. [IporcxoxaeHue u
spomonus CoaHeYHOH
CHCTEMBI.

e Cosane. O0mume
xapakrepuctuku CosHua.
CtpyKTypa U coHeuHast
aTmocdepa.

* 3Be3b1. OCHOBHEIE
XapaKTePUCTHKH,
KJIACCU(UKALIKS, IBOJIIOLIHS.

* Kocmonornueckue
koHneniuu. Harmra
lNanaktuka. [Ipyrue
rajlakTuKy. MeTrarairakTuka

JlyHbI, mUTaHET U 3B€311 HA
HEOECHOM CBOJIE;

- HaOJIIOJIEHHE CO3BE3 UM
(ocenn, 3uMa, BECHa, JIETO);
- HaOJIIOJIEHHE TUTAHET
(Mepkypuii, Benepa, Mapc,
OnuTep, Catypn);

- Habmozaenue 3a JIyHoii;

- Ha6.]'IIOI[eHI/Ie 3a METCOPUTAMU.

JemMoHCTpauu:
- IPOCMOTp AUJAKTHYECKUX
HAYYHBIX (PUIBMOB;

- UCII0JIb30BAaHHUE BUPTYAJIbHBIX

aCTPOHOMUYECKHUX PECYPCOB;
- BKCKYpCHs B 00CEpBATOPHIO.
Pemenue npoOieMHbIX
CUTyaLuil.

[lIkonbHBIE PE3YIBTATHI:

- peleHHbIe TPOOJIEMHBIE
CUTYallUH;

- TIPEACTaBICHHOE COOOIIEHHE

Ha OJIHY U3 TeM:
«ACTpPOHOMMS U YEJIOBEUECKAs

IUBWIIA3AIUSD», «OpOUTATBHBIC

aCTPOHOMHYECKHE
oOcepBaToOpUm»,
«IlepemeHHbIE U
HECTaIlOHAPHBIE 3BE3/IbDY,
"3Boronus 38e31",

"KocMuueckue uccieqoBaHus i
UX pOJIb B Pa3BUTHH 001ecTBa"
- Pewennviii  cymmamusHuwlli
mecm.

Hosvie ¢puzuueckue nonamus: HebecHas cepa, SKBaTOpUAIbHbIE KOOPAUHATHI, CEBEPHBII U FOKHBIN
HOJII0Ca MMpa, OCb MMpa, 3€HMT, Haaup, SKJIMITUKA, CUAEPAIbHBIA Mecsll, CUHOIMYECKUI Mecsl,
IIEPEMEHHBIE U HECTAL[MOHAPHBIE 3BE3/Ibl, HOBAs U CBEPXHOBAs 3BE€3/bl, KPACHBIE U JKEIThIE KapJIUKH,
HEUTpOHHAas 3B€3/a, 4YepHas Jblpa, TMTAHT, CyNEp TUraHT, JBONHBIE U MHOKECTBEHHBIE 3BE3[bl,
dorochepa, xpomocdepa, HpoTyOepaHIbl, COJHEYHBIH BeTEp, TallaKTUKH, CKOIUICHHUS 3Be3],
TYMaHHOCTH, TEIMOIEHTPUYECKasi CUCTEMa, METaralakTHKa, KOCMOTOHUS, KOCMOJIOTHSI.

IX. HayyHasi kKapTMHAa MUpPa 4 BKJIajJ (M3MKH B pa3BUTHe 00111eCTBA

9.1. Onpenenenue 3tannos » CoBpeMeHHas Hay4YHast [lIkonbHBIE PE3YIBTATHI:
pa3BuUTHS PU3UKU U ACTPOHOMUU KapTUHA MHpa. DBOJIOLHS - Ipe/ICTaBJICHHbIE JOKIIAAbl Ha
KaK HayKH. Hay4HOU KapTUHBI MUpa. TeMbl: «PU3NYECKUE OTKPBITHS
9.2. AprymenTanus posu pusuku B | * Ponb ¢pusuku u B XX-XXI Beke, OCHOBaHHBIE
HayYHO-TEXHUUYECKOM MPOTPECCE U | ACTPOHOMMHU B HAyYHO- Ha CTPOCHMH BEILECTBA U

B Pa3BUTHUU OOIIECTBA. TEXHUUYECKOM MPOTpecce U B | ABOWCTBEHHOM MpUpoe
pa3BUTHH O0IIIECTBA. Matepuu ","IBoNIonuUsA HAyqYHON
KapTUHBI MUpa'.

B xonue 12-ro kjacca y4yeHHMK MOJKeT:
® OO0BSACHUTH SABJICHHUE AJICKTPOMArHUTHON MHAYKIMHU U IPUHLIMT paboThl TpaHchopmaTopa;
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e onucarh: JBWXXCHHE HOCHTENEH 3apsga B MAarHUTHOM IIOJie, CHOCOOBI TeHEepaIiu
nepemenHoit JJIC, BO3HHMKHOBEHHE JJIGKTPOMATHUTHOTO TIOJNSI M PaclpOCTpaHEHHUE
9JIGKTPOMArHUTHBIX ~ BOJH;, HMHTEP(EpPEHLIMOHHBIE SBICHUS M  JU(PPAKIUIO CBETa,
BCTpEUAlOLUecs] B MPHUPOJEC U TEXHHKE (KAaueCTBEHHO) ; pa3jIMYHbIE aTOMHBIE MOJEIH,
¢usnueckue cpoiictBa 3emiu, Jlynel wim  gpyrux 1iaHeT COJNHEYHON CHUCTEMBI,
xapaktepucTuku CoJIHIIa, COBPEMEHHbIE MPEICTABICHUS O MPOUCXOXKIECHUU U SBOJIOIUH
CoJIHEYHOM CHUCTEMEI;

® CpaBHHMBAaTh BEJIWYUHBL, KOTOpPbIE XapaKTEPU3YIOT TIOCTOSIHHBIA U  MEepeMEHHBIN
ANEKTPUYECKUE TOKH;

® OXapaKTepU30BaTh SApa, UCIOJB3Yys UX OOLIME CBOWMCTBA, M Pa3jIMUYHbIE THUIIBI SAEPHBIX
W3JIy4YECHHH B COOTBETCTBUHU C UX CBOWCTBAMU;

® OMNpEeAeNuTh MECTO AaCTPOHOMHUU B KOHTEKCTE (HU3MKH, STambl pa3BUTHS (U3UKH U
ACTPOHOMHUU KaK HAYKU;

® pacro3HaBaTh CO3Be3Us Ha HeOe;

e iaccuduuupoBath Teaa COTHEYHON CUCTEMBI,

® BJIOKUTH NMPUYMHBI U Xapaktep Buaumoro apmwkenus Comnua, JIyHsl, 3Be3n Ha Hebe,
OCHOBHBIE XapaKTEPUCTUKHU U 3TAIbI )KU3HU 3BE3/IbI;

® OICHWUTH: pa3Mepbl M YACTH Hamed [alakTUKW W pacCTOSHUSA 10 JPYTHX TaJaKkTHK,
OMOJIOTHYECKOE JIEHCTBHE dIIEKTPOMArHUTHBIX BOJIH;

® pacckasartb 0 MIPaKTUYECKOM MPUMEHEHUU MarHUTHBIX B3aMMO/ICHCTBHIA,
ANEKTPOMArHUTHOM HWHIYKIHMHH, TMpo0JeMax IepeHoca »JJISKTPUYECKON HSHeprud Ha
OolplIMEe  pacCTOSHUSA,  OOJIACTSIX ~ HAYYHOTO M TEXHUYECKOTO  IPUMEHEHUS
ANEKTPOMArHUTHBIX BOJH, OO0JIACTAX NpUMEHEHUs QoTodneKkTpuueckoro sddexra, o
MOCTICICTBUSX ~ TNPUMEHEHHUS  SIIEPHOTO  OpyXHs, O Oumomormyecknx  dddexrax
MOHU3UPYIOUIETO W3Iy4eHHs U 00 YCTpOICTBax, MCHONBb3YEMBIX Al OOHApyXeHHS W
M3MEpEeHUs pagualui,

® OLICHUTH NIEPCIIEKTUBBI UCIIOJIB30BaHNUs AIEPHOTO CUHTE3a B KAUECTBE UICTOYHUKA DHEPIUU B
Oymymiem;

® PErucTpUpOBATH JIaHHBIE C TOMOIIbIO Ipaduka WK TaOIHUIBI U U3BJIEKaTh HH(GOPMALIUIO U3
HUX;

e (opMmynupoBaTb BBIBOJBI, OLEHMBAs pE3yJIbTaTbl, IOJyYEHHblE U3 IMPOBEICHHBIX
U3MEPECHU;

® [IPE/CTaBIIATH / MHTEPIIPETUPOBATH PE3YyIbTaThl SKCIEPUMEHTATIBHBIX UCCIIEIOBAaHUM;

® TpUMEHATh (HOPMYJbl (HU3MYECKUX BEIUYMH, M3yYCHHBIC 3aKOHBI JAJIs pelleHus 3amad /
NPOOJIEMHBIX CUTYalUi;

e OOBSACHUTH CTAOUIILHOCTh aTOMa, OCHOBBIBAsICh Ha MocTynarax bopa; a Takke posb pU3UKU
B HayYHO-TEXHUUYECKOM MPOTPECCe U B Pa3BUTUU OOIIECTBA;

® MpeNIoKHUTh COOCTBEHHBIN IJIaH MEPONpPUATHI MO (GOPMHUPOBAHUIO MPABHUI MOBEICHUS I10
3alMTE OKpY)KAIOIIEW Cpeapl M YeJIOBeKa MpPU IPAKTHUECKOM  HCIOJIb30BaHUU
AJIEKTPOMArHUTHBIX BOJIH U B YCJIOBUSX MOBBIIIEHHOTO SJIEPHOTO U3ITYUCHHUS.

Y4enuk Oyaer 00/1a1aTh cjeyIOIIMMH OTHOIEHUSIMU U LIEHHOCTSIMU
* [I0CJIEI0BATEIbHOCTD U MPABMIIBHOCTD (PU3NYECKOTO S3BIKA;
* 3aMHTEPECOBAHHOCTh B AKTHUBHOM IPOJBMKEHHHM WHHOBAIMI, B HCCIEIOBAaHUU OKpYKaIoLIeH
Cpezbl M BEJICHUHU 37J0pPOBOr0 00pasa KU3HHU;
* HACTOMYMBOCTH M TOYHOCTb B MO3HAHUHU (PU3NYECKUX MTPOLIECCOB B MIPUPOJE;
* TBOPYECKUN MOJIXO/1 ¥ 3aMHTEPECOBAHHOCTD B MHTErPALlK TPUOOETECHHH, CTIeNu(UIHBIX (HU3HKE,
C IPHOOPETCHUSIMH U3 IPYTUX 00IacTeH;
* HCTIOJIH30BAHNE KPUTHUECKOTO MBIIUICHUS ISl pa3paOOTKU TUIaHa MPEIOTBPAILECHUS CUTYaIui
pHCKa U IPOSIBIIEHUE CAMOCTOATEIBHOTO U PALIMOHAIIBHOTO ITOBEICHUS B TAKUX CUTYaIUSX.
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OO0urue 3j1eMeHTBI ¢ MATEMATUKOM
- Oynknuu (aHamuTudeckas Gopma, rpaduueckoe MpeACTaBICHHE).
- *IIpousBoaHas HyHKIHU.
- Ucnonb3oBanue u npeodbpazoBanue Gopmyi.
- OnepupoBaHUe eIUHUIIAMHI H3MEPEHUS U UX ITPeoOpazoBaHue.
- BoisiBnenue nponopiuoHanbHbIX 3aBUCUMOCTEH.
- Ucnonb3oBanue cpenHero apuMeTnyeckoro IByX Wi 0oiee AeCTBUTEIBHBIX YHCEI.
- YpaBHeHUS.
- Beruucnenue creneHen JeiCTBUTEIbHBIX YUCEN C PALMOHAIBHBIM ITI0KA3aTEJIEM.
- Onepanuu ¢ KBaJIpaTHBIMU KOPHSIMU Ui J€MCTBUTEILHOTO HEOTPUIIATEILHOTO YHCIIA.
- Mcnionb30BaHue MPOLEHTOB.
- DJIeMEeHThI TPUTOHOMETPUH U T€OMETPHUHU.
- Onepanuu ¢ BEKTOPaMH.

V. METOAUYECKHUE PEKOMEHJIALIUWHA MO OBYYEHUIO-U3YYEHUNIO-
OLEHUBAHUIO

C wMeroauyeckod TOYKM 3pEHMsI KYpPpUKYIyM 1O Qu3uke paspaboran Ha 0Oasze
UCMOJIb30BAHUS IIKOJbHBIX KOMIIETCHIMH W TpeAcTaBiIseT CcOOON oOpraHu3anui y4eOHOro
IpolLecca, KOTOPbIil HallpaBJIeH Ha MOJyYeHHE KOHKPETHBIX KOHEUHBIX PE3YJIbTaTOB.

[InanupoBaHue pa3aMYHBIX BHUJOB JAWJAKTHUECKHX CTpaTerMid B Ipouecce 00y4eHus-
U3Yy4eHHUs OyJeT ONpenesThCs:

- KOHCTPYKTHBHBIM [IOJIX010M K 00pa30BaHMIO;

- TUTIOJIOTHEN UTOTOB Kypca (DU3HKH;

- cneuupuuHbIMH U1 GU3MKH (opMaMH OpraHU3alMU OOY4YeHHs: YPOK, JabopaTtopHasl padora,
MIPaKTUYECKOE 3aHATUE U T.11.;

- IeIarOrMYECKUM BUJICHUEM YUHUTEJ.

KnroueBas uzies METONOJIOTHH, MPEUIOKEHHas B 3TOM Y4eOHOM IUIaHE, 3aKIIOYaeTcs B
COZCUCTBUU OOYyYEHHUIO, OPUEHTUPOBAHHOMY Ha Yydaliuxcs (TCHXOLEHTPUYECKUH MOAXOMd) H
COBpEMEHHBIE OOIIECTBEHHbIE IIEHHOCTH (COLMOLIEHTpUUECKUid mnonaxon). B pamkax mnepBoro
MOJX0/a, Yy4yalluics Ha Yypokax (u3MKM, OydydM AaKTHBHBIM CYOBEKTOM, HH(pOpMupyercs,
BBISIBJISIET, ONMCHIBAET, HAOIIOAAET, SKCIEPUMEHTUPYET, OTKPHIBAET, aHAJIU3UPYET, OILICHUBAET,
JenaeT BBIBOABI M T.JI. JIpyrUMM CIOBaMH, 3aHATHS y4alluXcs HOCIT KOHCTPYKTHBHCTCKUN
XapakTep, a IpernojaBaTellb O0ecneuynBaeT IMpolecc O0yYeHUS-U3yUYEHUs-OLICHUBAHUS, HE
OrpaHUYMBAsACh TOJBKO TMepenadeil uMHoOpMalMU, a YHpaBisas €ro y4dyeOHOH JesSTeNbHOCThIO,
pa3BuBasi €ro MblllIeHHEe (JIOTUYECKOE, aHAJUTHYeCKoe U  Kputuyeckoe). B pamkax
COLIMOLIEHTPUYECKOT0 MOJXOAa Y4YalllMiics yCBaMBaeT Ha ypokaxX (HU3UKH LEHHOCTH, KOTOpHIE
IIPOJBUTAET OOLIECTBO, @ YUUTENb YIIPABIISIET 3TUM IPOLECCOM, HE HaBSI3bIBasi CBOU B3IJISIbI.

Peanuzanus sToil KiMroueBOW HJeW B cilydae mnpenojaBaHus (U3MKU chOKycHpoBaHa Ha
AKTUBHBIX JUIAKTUICCKAX CTPATETUSIX, OCHOBAHHBIX Ha CIEIYIONINX MPUHITAITAX
1. CopneiicTBre 00y4eHHIO Yepe3 OTKPBITUS U pellIeHHe 3ajay.

2. [loctpoenne coOCTBEHHOTO MOHMMAaHUS M MHTEpIpETaiil yueOHOro cofepxKaHus 1Mo GU3HKe.

3. OOcyxaeHue 1 BeJIeHne AUCKYCCUN C YUaIlIUMUCS CIIOCOO0B 00yUYECHHMS.

4. [TpoaBMKEHNE ATbTEPHATHBHBIX METOAOIOTHI 00yICHUS-N3YUEHHI-OI[CHUBAHUSI.

5. MHOrOMepHBI# U TPaHCAUCIUIUIMHAPHBINA aHATN3 yU4eOHOTo co/iepKaHus U3 (GU3UKH, a TAKXKE U3
KYPPHUKYISIpHOI 06s1acTi MaTteMaTuka U €CTeCTBEHHbIE HAYKHU U JIp.

6. OueHHBaHHE C TOMOIIBIO AJHTEPHATUBHBIX METOAOB: MOPT(OIHO, CAMOOLEHKA, MPOEKTHI
STEM/STEAM wu np.

Taxum o6pa3oM, oOyueHne-u3ydeHrne GU3nKu OyIeT COCPEeAOTOUCHO Ha CIEIYIOLINX

CTpaTerusx oOy4eHus:

- OBPUCTUYECKUE CTPATETHH;

- QITOPUTMHUYECKHE CTPATETUH;

- CTpaTeruu 00y4YeHUs 4epe3 COTPYTHHUECTBO;
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- HCCJIeIOBATENIbCKIE CTPATETHH;
- CTpaTeruu, OCHOBAHHbIE HA PEIICHUU TPOOJIEMHBIX CUTYaIUH.

['omoBoe TUIAaHMpPOBaHME W IUIAHUPOBAHWE YUEOHBIX €IUHMII MO (U3MKE HEOOXOIMMO
COCPEIOTOYUTh Ha IMOCTENEHHOM YCBOCHHHM CHEIU(PUYECKHX KOMIIETEHIUH, KOTOpbIE JOJKHBI
OBITh JOCTUTHYTHI B TEUEHUE TPEX JIET 00YUEHUS B JTULIES U SBISIFOTCS UTOTaMH JIMIEHCKOTO IIUKIIA.

Crneuuduyeckue KOMIIETEHIIMM PEATU3YIOTCS B PA3JIUYHBIX Y4YEOHBIX CHUTyalUsIX C
OTIpEJICIIEHHON CTENEHbI0 ONEPAIIMOHAIBHOCTH U HANPSAMYIO 3aBUCST OT MPUOOPETEHHBIX 3HAHUH B
KaKI0U eAnHHIIe 00yUeHUsI.

KavecTBeHHBII ypoBEeHb 00pa30BaTENILHOTO Mpolecca 00YCIOBICH CTUIIEM MIPETIOIaBaHus U
IUJIaKTUYECKON cTpaTeruei yuurens. Juaaktudeckass CTpaTerus MpeanojiaraeT 0oObeIUHEHHE
(dbopM opraHu3aIMK JeSITEIHHOCTH YYAIIUXCsI, METOJbI U CPEICTBA O0YyUCHHSI-U3YUYEHUS B IIpoIiecce
dbopMupOBaHUS 3HAHMM, a MX ONTHUMM3AIMS SIBISETCS OCHOBHOHM II€NIbI0 CTpPATeTud M CTUIIS
MPEToIaBaHMsI KOHKPETHOTO YUUTEIIs.

Wtak, riaBHbIE COCTAaBJISIOUIME ONTUMHU3ALMU JUAAKTHUECKOTO IMpolecca Ha YpoKax
busuKu:

AJIEKBaTHBIN BBIOOP NUJAKTUYECKUX METOJIOB, IPUEMOB U CPEJICTB.

Coznanue yueOHbIX CUTYyallui, COOTBETCTBYIOLINX COJIEPIKAHUIO.

Oo6ecneyeHue 3PpGEeKTUBHOTO AUAAKTHYECKOTO OOIICHHUS.

MoTtuBamus 1 pa3BUTHE HHTEPECOB YUALTHXCS.

CooTHoOIIIeHHE TEOPUH C TPAKTUKOM U T.J1.

Hcnonp30BaHne MHTEPAKTHBHBIX METOJIOB HAIICJIIEHO KaK HA yYUTEJIeH, TaK M Ha yJaIlIuxcs,
U TpearnojaraeT X aKkTUBHOE y4YacTHE B JOCTHIKEHUH OKOHYATEIbHBIX PE3yNbTaTOB. MeETOMbl,
COCPEIOTOUYCHHBIE HA Yy4YalleMCs, CTUMYJIUPYIOT €ro MBIIUIEHUE U BOOOpa)KEHUE, CIOCOOHOCTh
o0mIaTbcsi, BOJKO, MOTUBALIMIO, UHTEPEC U T. A. AKTHBHBIA YYEHHUK — 3TO TOT, KOTOPBI ymeer
Pa3MBIILIATh, MPSANPUHUMAS HHTCIUICKTYAJIBHBIE W HWCCIICOBATCILCKAC YCHUIUS JIJISI OTKPBITHS
HAyYHBIX UCTHH.

Benennem HacToOAmIero BpPEMEHHW SIBIISIETCS  HCIONB30BaHME HMH()DOPMAIMOHHBIX U
koMMyHHKaIMoHHbIX TexHonoruii (MKT) B oOpa3oBaTenbHoM mporiecce mo (usmke. Bed-pecypcesr
MO>KHO HCITI0JIb30BAaTh B MAaKCUMAaJIbHO BO3MOXKHOM CTENEHU HE TOJIBKO JJIsl BBIOOpa COBPEMEHHOTO
MH(OPMALIMOHHOTO COACPKAHUS, HO U JJISl BBHIIOTHEHHUS HSKCIIEPUMEHTOB C MOMOIIBIO ITU(POBBIX
nabopaTopuii, OCHAIICHHBIX COBPEMEHHBIMH JaTUYMKaMU W JUII MOJEITHPOBAHUS (DU3MUYECKHUX
HKCIIEPUMEHTOB, KOTOpbIE TPYIAHO BBHIMOIHUTH B Ja0OpaTOPHBIX VYCIOBHUSX, a Takke s
OTIepaTHUBHON OLIEHKH pe3yabTaToB. Vcrnoiab30BaHUE 3TUX PECYpCOB HAa ypoKax (GU3UKU UMEET Psij
MIPEUMYIIECTB:

- obecnieynBaeT pazHooOpasue MUIAKTUUECKUX CTPATETHil;

- obserdaer AoCTyn ydamuxcss K WHGOpMAIUU, CTUMYIHUPYS HMX HHTEpeC K CaMbIM HOBBIM
OTKPBITHSIM, MOTHBHUPYS H3y4EHUE;

- MO3BOJISIET cAeNaTh Oojiee MIMPOKYI0 M OMEPATUBHYIO OILEHKY IIKOJIBHBIX pPE3yabTaTOB M HX
JTUHAMUKY,

- pa3BUBaeT KOMMYHHKATUBHBIC HABBIKM, KOMaHIHYIO paboTYy;

- CITIOCOOCTBYET peaNn3alii WHIUBUAYAIBHBIX M TPYIIIOBBIX IPOEKTOB, MOBBIIIAS OCO3HAHHOCTD
10 OTHOILIEHHUIO K OCHOBHBIM IIPO0OJIeMaM MOBCEAHEBHOM KU3HHU.

B pamkax o06pazoBaTenpbHOrO mpoiiecca mo (U3UKE BCE KOMIIOHEHTHI JEATEIHHOCTH IO
00y4YEeHHIO-U3YUEHHUIO-OLICHUBAHUIO TECHO CBS3aHBI MEXIy cO00i. DT TpU BHIA JIEATEILHOCTH
TOJDKHBI OBITH pa3pabOTaHbl OJJHOBPEMEHHO, TaK KaK OCHOBHBIM METOOJIOTHYECKHM 3JIEMEHTOM,
npeajaraeMblM B JAaHHOM KYPPUKYJIyMe, SIBIISIETCS OpraHHM3aIvs 0Opa3oBaTENBHOTO IMpoliecca B
COOTBETCTBUHM C TMPEIIOJIATaeMBbIMH YYCOHBIMH HMTOTAMH - CHCIU(PUICCKHUMH KOMIICTCHIIHSIMH.
Takum 00pa3oM, OllEHWBaHWE MIKOJIBHBIX PE3YIbTATOB OCYIIECTBISIETCS HA TPOTSHKEHUU BCETO
nporecca 00y4eHHs B pa3InyHbIX Gpopmax (TpaAULMOHHBIX U (OPMATUBHBIX), @ UMEHHO IyTEM:

- HayaJbHOTO OLICHUBAHUs (OMPOCHI, TECThI, UHTEPBbIO);
- TEKYILEro oleHUBaHUs (TEKyIue OLIEHKH, YCTHbIE U MHUCbMEHHbIE PA0OTHI, IPAKTHUECKUE U

JIOMAITHUE 3a]aHUs);

SNENENENEN
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- HUTOTOBOTO OLICHUBAHMS (TEMAaTHUECKUE TECTHI, pedepaTsl, IPOEKTHI).

YroObl yCHEIIHO OLIEHUTh IPOLIECC U KOHEUHbIE PE3Y/IbTaThl, BAYKHO MPUMEHATH COBPEMEHHbIE
crpateruu oueHnBaHusA. OCHOBHbBIE XapaKTEPUCTUKH ayTEHTUYHOM OLEHKU B paMKaXxX JUCIUILTIHBI
«Duzukay:

- 3HAYUMOCTh OLEHOYHBIX 33JaHUA W TPEJOCTABICHHUE YyYallUMCs YYEeOHBIX CHUTYaIluil,
noJo0HBIX peanbHbIM. Jlng 3Toro oHM OyAayT IpPOBOAWUTH HAOIIOAEHUS, HCCIEIO0BaHMS,
SKCHEPUMEHTBI, pEeIIaTh KOHKPETHBIC 3a/Ja4d, Pa3MBIIUIATH HAJ TEM, YTO OHHU H3Y4YaloT, U
BBIpa)kKaTh CBOM COOCTBEHHBIE MHTEPECHI, MHEHHUS U B3IJISAbI;

- PazBuTHE CIOCOOHOCTH CAMOCTOSITENIFHO OLIEHUBATh CBOM JJOCTH)KEHUSI.

OneHuBaHUE AOJKHO MPENOCTaBUTh Y4allUMCSl JOCTaTOYHYH0 HH(POPMALHKI0 O Ipouecce
dbopmMHupoBaHUs KOMIETEHIMH, crneunuyHbix mius ¢usukd. Takum oOpa3oMm, B mporecce
OLIEHUBAHMs y4yallluecsl IEMOHCTPUPYIOT:

» UrTo 3HAIOT - COBOKYITHOCTbH (DYHJaMEHTAIbHBIX 3HAHHA.

» UYTo MOryT eJaTh - COBOKYITHOCTh HaBBIKOB, YMEHHI, BO3MOXXHOCTEH JIe7aTh 4TO-TO,
UCTONB3Ys (PyHIAMEHTAIbHBIC 3HAHUS.

» KakumMu MoOryr OBbITh - COBOKYIHOCTh OTHOIICHHWH, OCHOBAaHHBIX Ha IIPHHSATHIX
HEHHOCTSIX.

OreHka yclexoB YYalluxXcsi B 3TOM KOHTEKCTE TaKXKe MOXET ObIThb JOCTUTHYTA C MOMOILBIO
JOTIOJTHUTEIBHBIX METOIOB OLICHUBAHHUS:

* CUCTEMaTHUeCKoe HaOII0eHNE 3a MIOBEICHUEM YUalluXCs;

* UCCIICZIOBAHMUE;

* [IPOEKT;

* moptdomo;

* CaMOOIIEHKa U T. JI.

OTH METOABl SBISAIOTCA KaK METOJaMH TPENofaBaHds M OOy4eHHUs, TaK W METOJaMHU
ouieHuBaHMs. OHU MO3BOJISIOT YYUTEIO HEMOCPEICTBEHHO aHATM3UPOBATh JESITEIbHOCTh YUEHUKA,
OLIEHUBATh TPOIECC, IOCPEACTBOM KOTOPOTO OINpEACICHHbIE W KOHEYHBIE pPe3yJbTaThl
MaTepHaTU3yI0TCs B KOMIIETEHIIHSX.

Hcnonp30BaHne aabTePHATUBHBIX METOJIOB OLIEHMBAHMS TOOIIPSIET YYCHWKOB K HAKOTUICHHIO
3HaHUM M co3faeT ONaronmpuATHBIA KIUMAaT Juis oO0ydeHus. BakHo, yTOOBI YUEHHKH 3HAIU
KPUTEPHUH OIICHUBAHUS, OTPAKAIOIINE UX YCIIEBAEMOCTh, U MOTJIA HAXOJIUTh COOCTBEHHBIE CITOCOOBI
pa3BUTHSL.
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