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Pabouas nporpamma
no yuebHomy npeamerty «Puzuka» B 9 kiacce
¢ y4€TOM peanuszalidi 00pa3oBaTe/IbHbIX HPOrpaMM o (H3HKe
¢ UCHOIL30BaAHHEM 000PY I0BAHMS JCTCKOrO TexHonapka « L LIKoIbHbIH KBAHTOPHYM»
7 — 9 knacebt Ha 2022-2023 yueOHblil 101

~OCTaBlIeHa Ha OCHOBE aBTOPCKOH MIPOrpaMMBbl:

Iporpamma ocroBHoro o6uiero o6pa3oBaHus.

busuka. 7- 9 knaccol. Apropbl: A.B. Iepoixun, H.B. ®dunonosuy.
=M. I'yrauk (Pusuka. 7-9 knaccbi: paboume nporpammb; /

:oct. E.H. Tuxounosa. - 5-e u3a. nepepa6. - M.: [lpoda. 2015

¢. boposuxa 2023r

Cocraputens: @ponenko U.B.
YUUTEIb U3HKH



1. TlosicuurensHas 3amncKa

Haspanwue, aBTOp U rox
M31aHus aBTOPCKOMN
y49e0HO! TIPOTPaMMBI,
Ha OCHOBE KOTOPOH
paspabortana Pabouas
nporpaMma

®unonosuy, H. B. ®usuka. 7—9 knaccel: pabouas mporpamma K auHuu Y MK
A.B. Ileppimikuna, E. M. I'yrHuk: yuebHO-MeToquueckoe mocoodue / H. B.
®unonosud, E. M. I'yrauk. — M.: Jlpoda, 2017. — 76, [2] c.

ISBN 978-5-358-19225-6

C.B. JlozoBenko, T.A. Tpymuna. Peanu3zanust 00pa3zoBaTeIbHBIX IPOTrpamMM 110
¢u3uKe C UCIOIB30BAaHUEM 000PYAOBAHUS NETCKOT0 TexHomapka «lIIkompHbIN
KBaHTOpUyM» 7 — 9 Kiaccel. Metoanueckoe mocooue. Mockna, 2021 - 142

Ilenn nanHO#
porpaMMbl 00ydeHUs B
o0macti GopMUPOBAHHS
CHCTEMBI 3HAHUM,
YMEHUH.

Kypc ¢usukn 9 kmacca pacmmpsieT 1 CHCTEMaTH3UPYeT 3HaHUA 110 (QU3HKE, TOTyIeHHbIE
ydanmMucs B 7 1 8 Kiaccax, IMoJHIMas UX Ha YpOBEHb 3aKOHOB. HOBBIM B copepxanun
Kypca 9 Kiacca sSBISeTcs BKIIOUeHHE acTpo(hU3NIeckoro MaTeprasia B COOTBETCTBUH C
tpeboBanmsIME OI'OC.

* YCBOGHHE YUYAIIMMUCS CMBICTIa OCHOBHBIX MTOHATHI 1 3aKOHOB (DH3HKH,
B3aMMOCBS3H MEXKIYy HUMU;

* (hopMupoBaHme CHCTEMBI HAYYHBIX 3HAHHI O IPUPOAE, €€ PyHIaMEHTAIBHBIX
3aKOHAax JJIs IOCTPOEHUS MPEICTaBIEHUs O PU3NUECKON KapTHHE MHPA;

* cucTeMaTH3alus 3HaHUH 0 MHOT0OOpa3uu OObEKTOB U SIBJICHUM IPUPOABI, O
3aKOHOMEPHOCTSX MPOLIECCOB U O 3aKOHaX (PU3UKU /11 OCO3HAHUS BO3MOKHOCTH
Pa3yMHOI'O UCIIOJIb30BAHMS TOCTUKEHUN HAYKU B JAIBHEHUIIIEM pa3BUTUU
LMBUJIN3ALUY;

* popmupoBaHuE YOEKIEHHOCTH B [I03HABAEMOCTH OKPYXKAIOLIEr0 MUpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €TI0 U3yUEHUS;

* OpraHu3alus 3K0JOTMYECKOTO MBIIIJICHUS U IEHHOCTHOTO OTHOILLEHUS K IPUPOJIE;
* pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs, a
TaK)Ke MHTepeca K paCIIMPEHUI0 U yriIyOJeHuIo (PU3HUeCKUX 3HaHUI U BbIOOpa
¢bu3uKN KaKk IpoHILHOIO IpeaMeTa.

3agauu JaHHOU
MporpamMMBbl 00YUIEHUS B
obmacti popMupoOBaHHS
CHUCTEMBI 3HAHU,
YMECHHH.

- 3HAaKOMCTBO y4YalIUXCs C METOJAOM HayYyHOTO MTO3HAHUS U METO/IaMU
UCCIIeIOBaHUsI OOBEKTOB U SIBIEHUH NPUPOJIBL;

- TpUOOpeTeHHE yJalMMUCs 3HaHUI 0 MEXaHUYECKUX, TETUIOBBIX,
AJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUAX, PU3NUYECKUX BEIMUUHAX,
XapaKTEepU3YIOIINX ITH SIBICHUS;

- (QopMHpOBaHUE y yUalIUXCs YMEHUH HAOII0AaTh MPUPOIHBIE SBJICHUS U
BBITOJIHATH OIBITHI, 1a00paTOpHbIE padOTHI U SKCIIEPUMEHTAIIbHBIE NCCIIETOBAHMS C
UCTIOJIb30BAaHUEM U3MEPUTENBbHBIX TPUOOPOB, IIMPOKO MPUMEHSIEMbIX B
MPAKTUYECKOM )KU3HH;

- OBJaJICHHE yYaIlUMUCS TAaKUMHU OOIEHAYYHBIMU MOHATUSAMH, KaK IPUPOTHOE
SBJIEHUE, SMIIUPUUECKH YCTAaHOBIIEHHBIN (pakT, mpobiema, TUnoTe3a, TEOPeTUYECKU
BBIBO/I, P€3YJIbTAT IKCIIEPUMEHTAILHON ITPOBEPKU;

- TIOHMMaHUE y4alllUMHUCS OTJIMYMHM HayUHBIX JaHHBIX OT HEIPOBEPEHHOU
UH(OPMAaLIKH, IEHHOCTH HAYKHU JIJIS Y/I0BJIE€TBOPEHUS OBITOBBIX, IIPOU3BOJCTBEHHBIX
U KYJBTYPHBIX TOTPEOHOCTEN UeIoBeKa.




Vuebno-meronuueckuii | 1.dunonosuy, H. B. ®usuka. 7—9 kimaccel: pabovas mporpamma K iuauu Y MK
KOMILIEKT. A. B. lleppiukuna, E. M. I'ytHuk: yueOno-metoguueckoe mocoodue / H. B.
®unonosuy, E. M. I'ythuk. — M.: Jlpoda, 2017. — 76, [2] c.

ISBN 978-5-358-19225-6;

2. E.M. I'ytauk,O. A. YepHukoBa. Metoaudeckoe nocooue yueOHuk A.B.
[eppimkuna, E. M. I'yrauk ®usuka - Ipoda, Beptukans 2-e usnanue,
nepecmorpenHoe 9 kimacc. ®I'OC, 2018.

3. IMaxmarosa B.B. ®usuka. 9 kiacc : Jluarnocruyeckue paboThl K yueOHUKY
A.B. Ileppimikuna, E.M. I'yrauk «®usuka. 9 kimacey»: yueoHoe nmocodue / B.B.
[MMaxmarosa, O.P. llledep. — M.: JIpoda, 2017. — 96 c.

4. Mapon A.E. ®usuka. 9 kiracc: caMoCTOSTENbHBIE U KOHTPOJIbHBIC PAOOTHI K
yueOnuky A.B. Ilepbimkuna, E.M. I'ytauk / A.E. Mapon, E.A. Mapos. — 2-¢ u3z.,
crepeorui. — M.: Jlpoda, 2019. — 126, [2] c.




5. Mapon A.E. ®usuka. 9 kiacc: yauebno — meronuueckoe nocooue / A.E. MapoH,
E.A. Mapon. — 6-¢ u3z., crepeoturn. — M.: [lpoda, 2019. — 127, [1] ¢. — (Poccuiickuii
yaeOHUK: /lugaKkTnueckue MaTepuabl).

6 CrnenneBa H.M. ®uzuka. 9 xnacc: rectsl K yueOnuky A.B. Ilepsimkuna, E.M.
I'yrauk / H.W. Cnennesa. — 2-¢ usn., crepeorut - M.: Jlpoda, 2018. — 112 c.

7. Mapon A.E. ®uzuka: cOopHUK BOPocoB 1 3aad. 9 ki.: yue0. [Tocobue / A.E.
Mapon, E.A. Mapon, C.B. [1o3otickuii. — 6-¢ uza., gom. — M.: [poda, 2019. — 143,
[1] c.

8. Ilepwimkua A.B. ®usuka: 9 knacc : yueonuk / A.B. [lepoimkun, E.M. ['yTHUK. —
7-¢ uzn., nepepab. — M.: JIpoda, 2019. — 350, [2] c.

9. C.B. JIozoBenko, T.A. Tpymuna. Peanuzarus oOpazoBaTeabHbIX IPOTPaMM 10
¢u3uKe C NCHOIB30BAHUEM 000PYIOBaHHS JETCKOTO TexHonapka «IIKombHbIH
KBaHTOpUyM» 7 — 9 Kiaccel. MeToanueckoe mocooue. Mockaa, 2021 - 142

KonmaecTBo yaeOHBIX
4acoB, Ha KOTOPOe
paccunuTaHO U3yueHHe
npenMera, Kypca, B TOM
YHCIIe TEMAaTHIECKOE
pacmpeieieHIe 4acoB U
KOJIMYECTBO YacOB IS
HPOBEICHUS
KOHTPOJIbHBIX,
N1ab0paTOpPHBIX,
MPaKTHYECKUX padoT.

9 kimacc- 70 yacoB (1o 2 yaca B HEZCIIO);

3aKOoHBI IBM)KECHUS 1 B3aUMOJICHCTBUS Tel — 23 4.

Mexanunueckre KoneOaHus U BOJHBL 3ByK — 12 4.

DnexTpoMarauTHoe noje — 16 .

Crpoenune aToMa 1 aTOMHOTO siipa. Mcrons3oBanue SHeprun aToMHBIX siep —11 4.
Crpoenue u OBomonus Beenennoit — 5 4.

. HWrorosoe noBTopeHue — 5 u.

KonuuectBo xonmponbHuix pabom:

SuprwbdE

9 kimacc — 4;
KommuecTBo 1abopamopuvix pabom:
9 kimacc — 9;

TpebGoBaHus K yPOBHIO
IMOATrOTOBKHU ydallIUXCHA
(Ha ocHOBe cTaHmapTa U
ABTOPCKOM MPOTPAMMBEI )

BBIHYCKHI/IK TIOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

* OCO3HaBaTh IICHHOCTh HAYYHBIX HCCIICJIOBAHHM, pONb (U3UKKM B PaCIIUPEHHUH
MIPEICTABICHUI 00 OKPYXKAIOIIEM MUPE U €€ BKJIaJl B YIYUIICHHE Ka4eCTBA KU3HU;

* HCIOJIB30BATh TMPHEMBl TIOCTPOSHUS (U3HUYSCKUX  MOJCNIel, TIOoucCKa |
(GOPMYITUPOBKHU JOKA3aTEIbCTB BBIIBUHYTHIX TUTIOTE3 23 U TEOPETUUYECKUX BHIBOJOB
HAa OCHOBE SMITUPUYECKH YCTAHOBIEHHBIX (haKTOB;

* CpaBHMBAaTh TOYHOCTb H3MEpeHHUs (QU3MUECKUX BEJIUYMH IO BEIMYMHE UX
OTHOCHUTEJIBHOM ITOTPENIHOCTH IPY ITPOBEACHUM NPSAMBIX U3MEPEHUN;

* CaMOCTOSITEJILHO MPOBOJIUTh KOCBEHHbIE U3MEPEHUS M HCCIEA0BaHUSA (PU3NUECKUX
BEJIMYMH C UCIIOJIB30BAHUEM PA3IMYHBIX CIIOCOOOB M3MepeHHs (PU3NUECKUX BETUYHUH,
BbIOMpaTh CpPEACTBA M3MEPEHMS] C Y4YETOM HEOOXOJMMOH TOYHOCTH H3MEpEeHH,
000CHOBBIBaTh BBIOOp cIIOCOOAa M3MEPEHUs, aJIeKBaTHOI'O IOCTaBJIEHHOW 3ajaue,
IIPOBOJIUTH OLIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB;

* BOCIIPHHHAMATh HH(OpMAHIO (PU3HUYECKOTO COJEPKAHHUA B HAYyYHO-TIOMYJISPHOM
JUTEepaType MW CPEICTBaX MacCOBOM HMHQOpPMaluu, KPUTUYECKH OLEHUBATh
MIOJTYYCHHYIO MH(OpMAINIO, aHAIH3UPYsl €€ COJIepKaHHe W JaHHbIe 00 MCTOYHHUKE
uHpOpMaInH;

* co3laBaTb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS O (UIUUYECKUX
SBIICHUSX Ha OCHOBE HECKOJIBKUX WMCTOYHUKOB HH(MOPMAIMH, COIPOBOXKIATH
BBICTYIIJICHHE TIPe3eHTalNeH, YUUThIBass 0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB.

OO0ecreunTh JIOCTIDKEHUE TIUIAHUPYEMBIX PE3YJIbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI, CO3/1aTh OCHOBY JJISI CAMOCTOSITEIIEHOTO YCIEITHOTO
YCBOCHHUS 00YJarOIIMMHUCS HOBBIX 3HAHUW, YMEHUH, BUIOB U CITIOCOOOB JIEATEIHHOCTH
JOJIKEH CI/ICTeMHOHeHTeHLHOCTHBIfI Ioaxod. B cooTBeTcTBHH C >THM IIoaxoaomM
UMEHHO aKTHMBHOCThH O0YUaIONTUXCSI PU3HAETCS OCHOBOW JTIOCTHKEHUS Pa3BUBAIOIIUX
neneil oOpa3oBaHMs — 3HAHUS HE TEPEaloTCS B TOTOBOM BHE, a JOOBIBAIOTCS
yyaliuMHcs B TIpoliecce IM03HABaTENbHOW JaesTenbHOCTH. OIHUM U3 myTei
MOBBIIICHUS] MOTHBAIMU M 3(PGEKTHBHOCTH YYEOHOW IEATEILHOCTH B OCHOBHOM
IIKOJIC ABJISICTCSA BKIIFOUCHUC YUAIlIUXCA B y‘ICGHO-I/ICCHCﬂOBaTCHLCKy}O " IIPOCKTHYIO




ACATCIIBHOCTDL, KOTOpasd UMCCT CIICAYIOIINC 0COOEHHOCTH:

1) menu W 3amauyd ATUX BUJOB JCATEIBHOCTU YYaIIUXCs OIMPEICIIAIOTCS KaK HX
JUYHOCTHBIMH MOTHBAMH, TaK W COIMAJbHBIMH. JTO O3HAYaeT, YTO TaKas
ACATCIIbHOCTh O0JI’KHA 6LITB HaIrpaBJICHA HEC TOJIbKO Ha MOBBINICHUC KOMIICTCHTHOCTHU
MOJIPOCTKOB B MPEIMETHOM 00JIACTH ONPEICICHHBIX YICOHBIX TUCIUILINH, HE TOJIBKO
Ha pa3BUTHE UX CIOCOOHOCTEH, HO M Ha CO3JaHME IPOAYKTA, UMEIOIIEr0 3HAYMMOCTb
JUTSL APYTHX;

2) yu4eOHO-MCCIeIOBaTEeNbCKass W MPOEKTHAs JICSITEIbHOCTh JIOJDKHA  OBITh
OpraHuM30BaHa TakKUM OOpa3oM, YTOOBI ydYallMecss CMOTJHM pealn30BaTh CBOHU
noTpeOHOCTH B OOUICHMM €O  3HAYUMBIMH, peQEepeHTHBIMH  TpYIIIaMU
OJIHOKJIACCHUKOB, yuuTened U T. A. CTpos pa3iIudHOro poja OTHOIICHHS B XOJe
IeJICHANPABJICHHOW, TTOMCKOBOW, TBOPYECKOW H TIPOIYKTHBHOH JESTEIBHOCTH,
MNOAPOCTKHU OBJIAACBAIOT HOPMaMH B3aMMOOTHOIIICHUH C PasHbIMU JKOAbMU,
YMEHUSIMH MIEPEXOUTh OT OJIHOTO BHUJIa OOIICHHS K IPYroMy, MpUOOPETaloT HaBBIKU
HHI[HBHI[yaHLHOfI CaMOCTOSITCIILHOU pa60TBI " COTPYAHHNYICCTBA B KOJUICKTUBC,

3) opranuzamms y4eOHO-HCCIIEOBATEILCKUX M MPOCKTHBIX PAa0OT IIKOJIBHUKOB
o0ecrieunBaeT CoUYeTaHUE Pa3JIMYHBIX BUI0OB IO3HaBaTEIbHOMU ACATCIIBHOCTH. B s>tux
BUJIAX JIEATCILHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHYECKH JFOOBIC CIIOCOOHOCTH
MOAPOCTKOB, PpPCAJIM30BaAHbI JIMYHBIC IIPUCTPACTHUA K TOMY WIM HWHOMY BHIAY
NEeSITEITLHOCTH.

DopMbl Opranuzanuu
y4e0OHOro Tporecca.
DOopMBI TEKYILETO
KOHTPOJISl 3HAHUM
y4danuxcs (TeKyuii
KOHTpPOJIb — TEKYIIUH,
YETBEPTHOU U
MOJIYTOJIOBOM KOHTPOJIb,
MIPOMEXKYTOUHAs
aTTecTalus — UTOT 3a
y4eOHBIN roj)

Jns peanuzanuu nporpaMMsel HCIIOJIb3YHOTCS TEXHOJIOIMY JTUMYHOCTHO-OPUEHTHPOBAHHOTO
oOydeHwusl.

Crioco0BI ¥ cpeJIcTBa MPOBEPKHU H OIIEHKH PE3YJIhTaTOB 00YIEHHUSI COOTBETCTBYIOT
TpeOOBAHUIM JJAHHBIX TEXHOJIOTHH.

dopma IPOMEKYTOUYHON U UTOTOBOM aTTECTAllMM — TEMATUYECKUE 3a4€Thl U KOHTPOJIbHBIE
paboThL

OneHoYHbIE CpEeaCTBa
Paboueii mporpaMmer

1. Ilaxmarosa B.B. ®usmka. 9 xiacc : [luarnoctudeckne paboThI K yUeOHHKY
A.B. Ilepbimkuna, E.M. I'ytauk «®usuka. 9 knace»: yuebHoe nocobue / B.B.
[[Taxmarosa, O.P. llledep. — M.: Ipoda, 2017. — 96 c.

2. Mapon A.E. ®usuka. 9 kimacc: caMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHI K
yueOuuky A.B. Ilepbimkuna, E.M. I'ytauk / A.E. Mapon, E.A. Maposn. — 2-¢ u3j.,
crepeotun. — M.: llpoda, 2019. — 126, [2] c.

3. Mapon A.E. ®usmka. 9 xinace: yaedHO — MeToandeckoe mocodue / A.E. Mapoms,
E.A. MapoH. — 6-¢ u3z., crepeotunt. — M.: JIpocda, 2019. — 127, [1] c. — (Poccuiickuit
yueOHuK: [lugakTuyeckue MaTepuabl).

4 CnenneBa H.M. ®usuka. 9 knacc: Tectsl k yueOHuky A.B. Ileprimkuna, E.M.
I'yrauk / H.W. Cnennesa. — 2-¢ usj., crepeorut - M.: Jlpoda, 2018. — 112 c.

5. Mapon A.E. ®u3znka: cOopHUK BOpocoB U 3aau. 9 ki.: yue0. [Tocobue / A.E.
Mapon, E.A. Mapown, C.B. I1o3otickwuii. — 6-¢ u3., mon. — M.: JIpoda, 2019. — 143,
[1] c.

Crucox
JOIOJIHUTEILHOM
JTUTEPATYPHI TSI
W3YUCHUS TPEIMETa,
Kypca, B T.4. peCypchbl
cetn HTepHET

1. Coopnuk 3anau no ¢usuke 7-9xi./cocraButens B.U. Jlykamuk. 7-e uza. M:
IIpocsemenue, 2003r.

2. http://opengia.ru/

3. https://phys-ege.sdamgia.ru/

4. http://fipi.ru/

IL1aHupyeMble pe3yJabTaThl.
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JIMYHOCTHBIMU pe3yabTaTaMM 00ydeHUs (PU3HKe B OCHOBHOM LIKOJIE SIBIISIOTCS:

* cpOpMHPOBAHHOCTh IIO3HABATEIBHBIX WHTEPECOB Ha OCHOBE pAa3BUTUS MHTEIUICKTYAJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN ydaluxcs;

* yOEXIEHHOCTb B BO3MOXKHOCTH IIO3HAHUS NPHPOJbI, B HEOOXOAMMOCTH Pa3yMHOI'O HCIOJIb30BaHMS
JOCTH)KEHUM HayKd M TEXHOJIOTMH JUlsl AajdbHEHIIEro pa3BUTUS YEIOBEYECKOro OOLIeCTBA, YBaKEHUE K
TBOpLIAM HAayKH U TEXHUKH, OTHOIIEHUE K (PU3HKE KAaK SJIEMEHTY 00IIeUYeTI0BEYECKON KYIbTYPHI;

*  CaMOCTOSITEJIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U PAKTUYECKUX YMEHUH;

* TOTOBHOCTb K BBIOOPY MHM3HEHHOTO IYTM B COOTBETCTBHU C COOCTBEHHBIMU MHTEpECaMH M
BO3MOXKHOCTSIMU;

* MOTHBAIMs 00pa30BaTEIbHON AEATEILHOCTU IIKOJIbHUKOB Ha OCHOBE JIMYHOCTHO-OPHUEHTHUPOBAHHOIO
MI0/IX0/13;

* (dopMHpOBaHKE IEHHOCTHBIX OTHOIICHUH APYT K APYTY, YUUTENI0, aBTOpAaM OTKPBITUH U U300peTeHui,
pe3yiabTataM 00y4eHusl.

MeTanpeaMeTHbIMH pe3yJbTaTaMu 00yueHUs (PU3HMKE B OCHOBHOM IIKOJIE SBIISIFOTCS:

* OBJIAJICHUE HABbIKAMHM CaMOCTOSATEIBHOIO IPHOOPETEHUs HOBBIX 3HAHWH, OpraHu3alMu y4eOHOM
NESITEIbHOCTH, IIOCTAHOBKM LI€JIeH, IJIAaHUPOBAHUS, CAMOKOHTPOJISI M OLEHKH pe3yJbTaTOB  CBOEH
NesTeIbHOCTH, YMEHUSMHU MIPEIBUAETh BO3MOXHbIE PE3YyJIbTaThl CBOMX JACHCTBUIL;

* [IOHUMaHME PA3IUYUNA MEXAY MCXOIHbIMU (akTaMM U THUIOTE3aMH IS HMX OObSICHEHUS,
TEOPETUYECKHUMH MOJICNISIMU U PEANbHBIMU OOBEKTaMHU, OBJIa/ICHUE YHUBEPCAIbHBIMU Y4EOHBIMU ACHCTBUSAMU
Ha MpUMeEpax Tunore3 g oObSCHEHUS M3BECTHBIX (DAKTOB M AKCIEPUMEHTAJIbHOW MPOBEPKU BBIIBUTAEMbBIX
TUIIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJIEICH POLIECCOB UM SBJICHUN;

* (¢opMHpOBaHHE YMEHUIl BOCIPUHUMATb, NlepepadaThiBaTh U MPEIbIBIATh HH(POPMALUIO B CIOBECHOM,
00pa3HO#l, CHMBOJIMYECKOH (OpMax, aHaIM3UPOBATH W IepepadaThiBaTh IOJYUYCHHYIO HWH(POPMAIHIO B
COOTBETCTBUM C TOCTABJIECHHBIMH 3aJlauaMH, BBIIEISATH OCHOBHOE COJEp)KaHHE MPOYUTAHHOI'O TEKCTa, HaXo-
JUTHh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

* TpuoOpeTeHHe OIMbITa CaMOCTOSATEIILHOTO MOUCKA, aHAIM3a U 0TOOpa MHPOPMALIMU C UCTIOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHUH JIJISl pEIICHHSI TO3HABATEIBHBIX 33/1a4;

* pa3BUTHE MOHOJIOTMYECKOM M JHMAJOrMYeCKON pedH, YMEHHs BbIpa)kaTb CBOM MBICIM M CIIOCOOHOCTHU
BBICITYIIMBAaTh COOECEHNKA, MOHUMAaTh €ro TOYKY 3pEHHs, MPU3HABaTh MPaABO JIPYroro 4ejoBeka Ha HHOE
MHEHHUE;

* OCBOEHHE IPUEMOB JACUCTBUN B HECTaHJAPTHBIX CUTYalUSX, OBJIAJCHHUE IBPUCTUYECKUMHU METOAAMHU
pelieHus npooem;

* (dopmupoBaHHe yMEHUN pabOTaThb B TPYNIE C BHIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJEH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IJISIBI U YOEKIEHHMSI, BECTU AUCKYCCHUIO.

IIpeamMeTHblIe pe3yabTaThl 00yueHus pu3nKe B 9 KI1accesBISIOTCS:

e coOmoaath mnpaBuia O€30MaCHOCTH W OXpaHbl Tpyda NHpu paboTe ¢ y4eOHbIM M J1abOpaTOPHBIM
000pyIOBaHUEM;

* IOHMMAThb CMBICI OCHOBHBIX (U3NYECKUX TEPMUHOB: (PHU3UUYECKOE TeI0, (PU3NYECKOE SBJICHHE,
¢bu3nyeckas BeJINYMHA, €IUHUIIBI U3MEPEHMUS;

* pacro3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PEIIUTh MPH NOMOIIN (GU3NYECKUX METOJI0B; aHAIU3UPOBATh
OT/IeNIbHBIE 3Talbl POBEICHUS UCCIIEAOBAHUM U HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOCHUN U OMBITOB;

* CTaBUTh ONBITHI [0 HCCJIENOBAaHUIO (UINYECKUX SBIEHUN WM (U3MUECKHX CBOWCTB Ten 0e3
MCIOJIb30BAaHUS MPAMBIX U3MEPEHUil; MPU 3TOM (OpPMYJIHpOBaTh MpoliIeMy/3a1ady yueOHOTO 3KCIEPHUMEHTa;
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOpyHOBaHUS; MPOBOAUTH ONBIT U (POPMYIMPOBATH BBIBOJBI.
[Tpumeuanue. Ilpm mnpoBeneHMM HCCIENOBAHUS  (U3MYECKUX SIBICHUH HM3MEpHUTENbHBIE  MPUOOPHI
MCIOJIb3YIOTCS JINIIB KaK JaTYUKH U3MEPEHUs (PU3MUECKUX BEJIMYUH. 3aNiCH MMOKa3aHUN MPSIMBIX U3MEPEHUH B
3TOM clly4yae He Tpedyercs;

* IOHUMATh POJIb IKCIIEPUMEHTA B MOJTYYEHUH Hay4YHOI MH(pOpMaILny;

* IPOBOJUTH NpPsSMbIe U3MEpEeHUs (PU3NYECKUX BEJIMYMH: BpEMsl, pacCTOsHHE, Macca Tena, 00beM, CHia,
TeMIeparypa, atMmoc(hepHoe JaBieHHe, BIaKHOCTh BO3/1yXa, HaNpsHKEeHUE, cujla TOKa, paJualMoHHbIN QoH (c
UCIOJb30BAaHUEM J03UMETpA); NMPU STOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO HM3MEpEeHHs] M HCIIOJIb30BaTh
MPOCTEUIIINE METOIbI OLIEHKHU MOTPENTHOCTEN U3MEPEHUI;

* IIPOBOJIMThH UCCIIEOBAaHUE 3aBUCUMOCTEN (PU3MUYECKUX BEIMYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IIPU 9TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJIbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX



BEJIMYMH B BUE TaOJIUIl ¥ TpaUKOB, eNIaTh BBIBOJBI IO PE3yabTaTaM UCCIICIOBAHUS;

* IPOBOJUTH KOCBEHHBIE M3MEpPEHMsS (U3NUYECKUX BEIWYMH: MPU BBIIOJIHEHUH H3MEPEHUH coOupaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIE€Ays NPEIJI0KEHHOW HMHCTPYKLWH, BBIYUCIATH 3HAUYECHHE BEIMYMHBI U
aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJIbTAThl C YIETOM 33aJaHHONW TOUHOCTH U3MEPEHUN;

* AHANM3UPOBATH CUTYALlUU MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTb B HHUX IIPOSBIICHHE
W3YYCHHBIX (U3MYECKUX SBICHHA WM 3aKOHOMEPHOCTEH M MPHUMEHATh HMEIOIIUEeCs 3HaHUSA Uil HUX
OOBSACHEHHS;

* IOHUMATh MIPUHLUIIBI JHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOHCTB, YCIOBUS UX O€3011acHOTO
HCII0JIb30BAaHUS B TIOBCETHEBHOM KU3HU;

* HCIIOJIb30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3324 HAYYHO MOMYJSPHYIO JIUTEPATypy O (U3NYECKUX
SIBJICHUSIX, CIIPABOYHBIE MaTepualbl, pecypchl IHTepHeTa.

3. Cosep:kanue yue0OHOr0 mpemMera, Kypca.
Qu3zuka u ee ponb 8 NOZHAHUU OKPYIHCAIOUIE20 MUpa
@usnka — Hayka o npupozge. Dusnyeckue Tena u spiueHus. Ouznueckue cpoiicTBa Tes. Habmonenue u
onucanue pusndeckux spieHui. GU3NYecKuil IKCepuMeHT. MoieIMpoBaHuE SIBJICHUN U 0OBEKTOB MPUPO/IBL.
@usnueckue BeTMUMHBL M3MepeHus (U3NYECKHX BENUYMH: JJIMHBI, BPEMEHH, Temreparypbl. Pu3nueckue
npubopbl. MexayHapoaHasi cucTeMa eIuHUIl. TOYHOCTh U MOTPEIIHOCTh U3MepeHuid. PU3NYECKue 3aKOHBI U
3akoHOMepHOCTH. Duszmka u TexHuka. Hayuneiii meron mosHaHus. Poms ¢usuku B ¢dopmMupoBaHUU
€CTECTBEHHO-HAyYHON T'PaMOTHOCTH.
Mexanuueckue s6nenus
Mexanuueckoe JABIKEeHUE. MartepuanbHas ToO4YKa Kak Mojeib (uznyeckoro Ttena. OTHOCUTEIHHOCTH
MEXaHMYECKOI0 JBMXKEHMs. [eolleHTpuueckas M TrelvoLeHTpuyeckas cuctembl Mupa. Cucrema orcyera.
Ouznyeckue BEIMYMHBI, HEOOXOAWMBbIE NJIsi OMHCAHUS JBIKEHHUS, U B3aMMOCBSA3b MEXIy HUMHU (MYTh,
IepeMeLIEHIE, CKOPOCTh, YCKOPEHUE, BpeMs JIBUKEHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBukenue. ['paduku 3aBUCHUMOCTH KHHEMAaTHYECKUX BEITUYMH OT BPEMEHH IMPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBW)KeHUH. PaBHOMepHOe [BHKeHHE 10 OKpyxHocTtu. HWMuepuus. WHepTHOCTH Tedl.
B3aumopeiictBue Ten. Macca tena. U3mepenue maccsl Tena. [lmotHocTh BemiectBa. Cuia. EnNUHMIBI CHIIBL
WNuepunanpHas cucremMa orcuera. 3akoHbl HpioroHa. CBoOogHoe mnaneHue Tten. Cuna TSKECTH. 3aKOH
BCeMUpHOro TiAroreHus. MckyccrtBeHHele cnyTHMKM 3emnd. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Hesecomocts. CBsi3p MEXIy cuUIION TskecTH M Maccol Tena. Cuila TSOKECTH Ha JpPYrux IUIaHETax.
Hunamometp. CiioskeHUe ABYX CHJI, HAIIPABJIEHHBIX 110 OAHOM NpsAMoi. PaBHonelcTByromas cui. Cuiia TpeHus.
Tpenue ckonbxkeHus. Tpenue mokosi. TpeHue B mpupoje U TeXHUKE. VICKycCTBEHHbIE CIYTHHKH 3E€MIIH.
IlepBass kKocMumyeckass ckopocTb. Mmmynbc. 3aKOH COXpaHEHUs MMIIyJIbca. PeakTUBHOE IBUXKCHHE.
Mexanuueckas pabora. MomHocth. DHeprus. [loTennuansHas u KuHeTH4eckas sHeprus. lIpeBpaienue
OJIHOTO BUJAa MEXaHUYECKOW DHEPTUNU B IPYroi. 3aKOH COXPAaHEHUs MOJIHOM MexaHndeckou sHepruu. IIpocTeie
MEXaHHU3MBbl. Y CIIOBUSI paBHOBECHUS TBEPJOrO Teja, UMEIOLIET0 3aKPEIUIEHHYIO OCh JABM)KEHUS. MOMEHT CUJIbL.
LenTp TsKecTu Tena. Peruar. PaBHOBecue cui Ha peruare. Peryaru B TexHuke, ObITY U nipupoe. [loaBrkHbIe U
HenoJBWKHbIe Oj0kHu. PaBeHCTBO PadOT mpu HMCHOJIB30BAaHUU IPOCTBIX MEXAHU3MOB («30JI0TOE IPABHIION
MexaHuku). Buabl paBHoBecus. Koapduument mnoneznoro paedctBust Mexanusma. [laBnenue. JlaBieHue
TBepAbIX Ten. Enununel nsmepenus aasieHus. CriocoObl u3MeHeHus naBieHus. /laBinenue raza. O0bsacHeHue
JABJICHHUsA Tra3a Ha OCHOBE MOJEKYJIAPHO-KMHETHUYECKUX NpeiacTaBieHuid. [lepenada naBineHus raszamu u
xKugkocTssmMu. 3akoH [lackams. J[aBieHwe >KMAKOCTH Ha JHO U CTeHKH cocyna. CooOmIarommecs: COCYIbI.
AtmoctepHoe naBneHue. Meronsl u3MepeHus armochepHoro nasineHus. OnbiTr Toppuuemnu. bapomerp-
a”Hepouj, MaHOMETp. ATMochepHOe AaBJIeHNE Ha Pa3IMYHBIX BBICOTaX. | MapaBindeckue MeXaHU3MBbI (IIpecc,
Hacoc). [lopurHeBoit kuAKOCTHBIN Hacoc. [laBieHue *KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TesO. 3aKOH
Apxumena. Yciosus miuaBanus Ten. [ImaBanme Ten u cymoB. Bo3ayxommaBanue. KonebaTenpHoe JBUIKEHUE.
Konebanus rpy3a Ha npyxune. CBoOonnsie xonebanusi. KonebGatenbHast cucrema. MasTHUK. AMILTUTY/A,
nmepuoj, 4Yactota kosiebanuid. ['apmonmueckue koseOanus. [IpeBpamieHue SHEPrHH TPHU KoJeOATEITHHOM
JBIDKEHUH. 3aTyxarouue Kosebanus. BoiHyxaeHHble konebanus. Pesonanc. Pacnpoctpanenue konebaHuii B
yrnpyrux cpenax. I[lonepeunsie u npoaonbHble BoMHBL. JlinHa BONHBL. CBS3b JAJIUMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHUs U NepuoJIoM (4acToToit). 3BykoBble BOHBL. CKOpPOCTh 3ByKa. BricoTa, TeMOp M rpOMKOCTh
3ByKa. 9X0. 3BYKOBOH PE30HAHC.
Tennosvie aenenus
Crpoenue BemecTBa. ATOMBI M1 MOJEKYJbl. ONBITHI, T0Ka3bIBAIOIIUE ATOMHOE CTPOCHHUE BEIIECTBA. TemIoBoOe
JBIKEHUE aTOMOB M MoJieKya. bpoyHoBckoe asmkenue. Jnddysus B razax, )KMIKOCTAX W TBEPIBIX TeNaX.




B3auMogeiicTBue uacTull BemiecTBa. ArperaTHbIE COCTOSHHMS BellecTBa. MoOJenu CTPOEHHsI TBEPABIX Te,
xuaKocted W ra3oB. OOBsSCHEHUE CBOWMCTB Ta30B, XUAKOCTEH M TBEPABIX TNl HA OCHOBE MOJICKYJISPHO-
KUHETUYECKUX TpeacTaBiieHuil. TemmoBoe aBwkeHuwe. TeruioBoe paBHOBecue. Temmeparypa. BHyTpeHHss
sHeprus. Pabora u Temnonepenaya. TermonpoBoaHocts. Konsekims. M3nydenue. [Ipumeps! Temonepenauu B
npupoje u TexHuke. KoanmuyecTBO TemnoThl. YenbHas TEIUIOEMKOCTh. Pacder konudecTBa TEIIOTHI MU
TerIooOMeHe. YenbHas TeIUloTa CropaHus TOIUIMBA. 3aKOH COXPAHEHUS W IPEBpAIlCHUs HSHEPIUu
B MEXaHMYECKMX M TEIUIOBBIX Ipoueccax. I[lnaBieHue M OoTBepAEBaHUME KPUCTAUIMYECKUX Tel. Y IeJbHas
TeruioTa Iuiasienus. Mcnapenue u konaeHcanus. Kunenue. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT J1aBICHUSL.
VYaenbHas TeruioTa napoodpazoBanusi. BiaxkHocts Bo3nyxa. OObsAcHEHHE U3MEHEHUS! arperaTHOr0 COCTOSIHUS
BEIIECTBA Ha OCHOBE MOJICKYISPHO-KMHETUYECKUX IMpeJcTaBleHuil. Pabora Traza mnpu pacmMpeHuu.
[IpeobOpaszoBanue YHEPTrUU B TEIUIOBBIX MalnHax. J[Burarens BHyTpeHHero cropanus. [laposas Typouna. KII1/]
TEIUIOBOTO JABHUTraTeNs. DKOJIOTHYECKUE MPOOIEMBI UCTIOIH30BAHMUS TETIJIOBBIX MAIIUH.

OnexmpomazHumuvie A671eHUs.

Onexrpuzanus ¢u3n4eckux Tena. JlBa pojxa 3NEKTPUUECKUX 3apsoB. B3ammogeiicTBue 3apspKEHHBIX Tell.
JlenuMoCTh 3JIEKTPUYECKOro 3apsiia. JJIEKTPOH. 3aKOH COXPAHEHHUs JJIEKTpUuecKoro 3apsana. IIpoBoaHukw,
JM3JICKTPUKU M TIOJYIPOBOAHUKH. DJIEKTPOCKON. DIEKTPUYECKOE TMoJie Kak ocoObIid Bua Matepuu. CTpoeHue
atoma. HamnpsikeHHOCTB 3neKkTpuyeckoro nosis. JleicTBrue 3JeKTpUUECKOro IMOJisl Ha AJIEKTPUYECKUE 3apsijbl.
Kongencarop. DOHeprust 3JIEKTpUYECKOrO TOJS KOHJEHcATopa. OJEKTpudeckuil TokK. MCTOuHMKH TOKa.
DnekTpuyeckas Lelnb W €€ cocTaBHble yacTu. HampaBieHue u aeicTBusi snekTpuueckoro toka. Hocurenu
JNEKTpUYECKUX 3apsaaoB B MeTtauiax. Cuna Toka. DIEKTPUYECKOE HamNpsyKeHUE. DIJIEKTPUUYECKOe
CONPOTUBIICHUE MPOBOJHUKOB. EJMHULIBI CONPOTUBIEHUSA. 3aBUCUMOCTh CUJIbl TOKA OT HaNpsOKEHUs. 3aKOH
Oma 1 ywactka uenu. YgaenbHoe comnporuBieHue. Peocrarel. IlocnenoBarenbHoe M mapalijiesibHOE
COCMHEHNE TMPOBOJHUKOB. PaboTa 3JIEKTPHUUECKOro IMOoJiA MO MEPEeMELICHUIO 3JIEKTPUUYECKUX 3apsioB.
Mo1HOCTb 3J€KTpUUecKoro Toka. HarpeBanue npoBoAHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH [xoyna—IJlenua.
DneKTpuuecKue HarpeBaTelbHble M ocBeTuTenbHble 28 mnpubopel. KopoTkoe 3ambikanue. IlpaBuna
0e3omacHOCTH MpH padboTe ¢ ekTponpudopamu. OnbIT Ipcrena. MarautHoe nojie. MHAYKIMS MarHUTHOTO
noyist. MarHuTHOe IoJie OPsIMOrO TOKa. MarHuTHOe MoJie KAaTyIKM C TOKOM. IloCTOsSiHHbIE MAarHUTHI.
MarnuTHOe T0Jie MOCTOSTHHBIX MAarHUTOB. MarnuTHoe moJsie 3emiu. B3aumopeiictBue marHutoB. JleiicTBue
MarHuTHOTO TMOJS Ha MPOBOAHUK C TOKOM. OJEKTpUYeCKUid auraresnb. OIHOPOIHOE U HEOJHOPOIHOE
MarautHoe nose. [IpaBuno OypaBumka. OOHapyXkeHHE MarHUTHOro mojs. JleiicTBe MarHUTHOTO MOJSI Ha
MIPOBOJIHUK C TOKOM U JBMXKYILYIOCS 3apsbkeHHYro dactuiy. Cuna Amnepa u cuia Jlopenua. [IpaBuno neBoit
pyku. MarautHeiii notok. Onbitel ®apanes. DnekTpoMarHuTHas WHAyKIWS. HampaBrieHue MHIYKIIMOHHOTO
toka. [IpaBuno Jlenna. SIBneHne caMOMHIYKIIMU. DJNEKTpOMarHuTHele kojebaHus. KoneOaTenbHBIN KOHTYP.
[Tepemennsiii Tok. ['eHepaTop mepemeHHOoro TOKa. IIpeoOpa3zoBaHus SHEPrUU B DIIEKTPOreHEpaTOpax.
Tpanchopmarop. Ilepemaua SHEKTpUYECKOM DSHEPrMM Ha  PAacCTOSHUE. DIIEKTPOMArHUTHOE  IOJIE.
OneKkTpoMarHuTHble  BOJHBL.  CKOPOCTb  pacHpOCTpaHEHHUs  AJIEKTPOMAarHUTHBIX  BOJH.  BiusHue
ANEKTPOMArHUTHBIX M3IYYEHHH Ha JKUBBbIE OpraHu3Mbl. [lodydeHHe SIIEKTPOMArHUTHBIX KOJEOaHUM.
[IpuHIMIBI pafnoCBsA3U M TENEBUIAEHUS. DJEKTpOMarHutHas npupoja cBeta. CkopocTh cBera. McTouHHKH
ceera. [IpsMonuneitHoe pacmpocTtpaHeHue cBeta. OTpakeHUe cBeTa. 3aKOH OTpakeHus cBeta. [lmockoe
3epkano. M3obpaxenue npeamera B 3epkaine. [IpenmomiieHne cBeTa. 3aKOoH mHpenomiieHUs cBeTa. JIMH3BL
dokycHoe paccTosiHMe JHMH3BL. OmnThyeckas cuia JuH3BL M300pakeHus, naBaembie JHH30M. [71a3 kak
ontuyeckas cuctema. Onrmueckue npubopsl. [Ipenomnenue cera. Ilokasarens mpemomenus. ucnepcus
ceta. L[Bera Ten. Cnekrporpad u cnekrpockor. Tumbl onTudeckux cnekTpoB. CreKTpanbHBINA aHAIN3.
Keanmosvie aenenus

Crpoenue atomoB. [Inanerapnas Mmozaens aroma. [lornomenue u ucnyckanue csera aromaMu. [Ipoucxoxaenue
nuHeWuyaTeix cnekTpoB. OmnwiTel Pesepdopaa. PaamoakTHBHOCTH Kak CBHAETENBCTBO CIIOXKHOTO CTPOCHHUS
aToMoB. Anbda-, 6era- W ramMma-uznyudeHus. PaauoakTuBHBIE TpeBpalieHus aToMHBIX siaep. CoxpaHeHue
3apsAI0BOIO M MacCOBOIO 4YHCENl NPH sAEpHBIX peakuusax. [lepmon momypacnajga. 3akoH pagMOaKTUBHOIO
pacnaga. OKCHEpUMEHTAJIbHbIE METOJAbl HCCIENOBaHUsl dYacTull. I[IpOoTOHHO-HEUTpOHHAasT MOJENb sapa.
duznyeckuii cMbIca 3apsaaoBoro U maccooro uucen. M3oromsl. [IpaBuia cmemienus mis anbga- u Oera-
pacnaza mpH SAEPHBIX peakuusx. DHEeprus CBs3M ydacTull B siape. [enenue snaep ypana. Llemnast peakuusi.
SAnepHast sHEpreTUKA. DKOJIOTHYECKHEe MPoOIeMbl pabOThl aTOMHBIX dJeKTpocTaHIuid. Jlosumerpus. Bausiaue
PAINMOAKTUBHBIX U3JIYUEHUM Ha KUBble opraHu3Mbl. TepmosinepHas peakius. Mcrounuku sneprun CoiHLA U
3BE3I.

Cmpoenue u 36onoyus Beenennou



['eonentpuueckast u reauoreHTpUueckas cucteMbl mupa. CoctaB, cTpoeHue U npoucxoxacHue ColHEUHON
cucrembl. Ouznueckast mpupoaa HeOecHbIx Ten ConHeuHoi cucteMbl. [Inmanersr m Manble Tena CoOTHEUHOM
cuctembl. CTpoeHue, uznydenue u sBomtonusa CosnHia u 38e31. CtpoeHue u sBosonusa Beenennoit. ['unoresa

Bbonpmoro B3peiBa

YuyeOoHo-TeMaTHuyecKoe IJIAHHPOBAHNE

gpellcTBa I[lnanupyemble pe3yabTaTbl (B COOTBETCTBHM C
o0yueHusi, B
qz) TOM 4HCJIe @roc
Ne| © Tema vpoka enu uzyuenust UKT Jdom.
n/mf 2 yp Te€MBbI ypOKa IIpeamernbie | MertanpeamerHbie | JluuHocTHBbIe | 3a1aHHE
= pe3yJbTaThbl pe3yabTaThl pe3yJabTaThl
I.3aKoHbI ABMKEHHS M B3auMoaeicTBuaA Teu (23 9)
1 | 1 [MarepuanbHg3akpenuTh [IpezenTan [[Iposoauts Osnanersh HaBbikaMH C(hopMUpOBaTH §1,
4 TOYKa. |TPEICTABICHHE q Hsl. HaOJI0ACHNS, CaMOCTOSITENBHOTO 03HaBATEILHBIH HHTEPEC |Bompq
Crcrema  |Mexammieckom Bumeo. [|W1aHpoBath ArpuoOpeTeHus 3HaHuit 0  [u TBOPUECKYH| cpy
- JBHKCHIH, HPOBOJIUTH SKCIIEPUMCHT|MEXaHHUECKOM JBIKCHHUH |HHUIIUATHBY, yp. 1
OTCYCTa o n3ydeHurdTer, MPaKTAYECKOr|CaMOCTOATEILHOCTD H
c(hopMHUpPOBATH (ycTtHO
HOCTYIIATEILHOTO OIIbITa, HOHUMaHUIPHOOpETEHNH HOBBIX
TpeACTaBICHHC 9 TIBHOKCHHS npHpasIH4uii MEXIy|3HaHHH, HPaKTHYECKUg
KOOpIMHATHOM BEITIOTHEHUH TEOPETHUECKOH MOJENBIO |yMEHHS, EHHOCTHOE
criocobe OlHcanus TOMaIIIHEero 3aaHus{«MaTepranbHas TOYKa» U [OTHOLICHUE JPYT K APYTY,
MCXaHH4YC€CKOIro OOBSICHUTD TOJyYCHHBIE |pealbHBIM  (DM3MYECKUM|K YUHUTEIIIO, K pe3ysibTaTam|
JIBHKCHMS, oq pe3yNbTaThl ¥ ACNaTh  [TEJIoM; oBNageTHOOyICHNS; YMETH
OTHOCHUTEJILHOCTHU BBIBOJIBI; npuUMeHsTHIo3HaBaTenbHbIME Y'Y J|npuMensiTh
MEXAHUIECKOIO TCOPETHYCCKUE 3HAHHUS|IIPH BBITTOJHCHUHCAMOCTOSI TEIbHbIC
JBHIKCHIIS; BBECTH HA NPAKTHKE; PELIaTh  [SKCMICPHMEHTATBHBIX peteHust, 000CHOBBIBATD
3a/1a4M 1O ONpPEACICHHIO3alaH i . OLICHMBATh  pE3yJbTaTh
(u3nveckue TMOHATHSA . o
KOOPJIMHATBI CBOMX JICHCTBHIA.
«MaTtepuanbHas P —— rena
TOYKay, «cucrema OTHOGUTENBHO
OTCUETAY. BBIOpAHHO CHCTEMB!
OTCUéTa.
2 2 HepeMen_[eH 3akpenuth 3HaHus of [Ipesenrarn [TpuBomuTH OBiazneTs HaBbikamMy CopmMupoBaTh § 2,
He. XapaKTePHCTHKAX Hsl. HaOJII0AeHN S, CaMOCTOSITENIBHOTO 03HABATEIBHBIH HHTEPEC |Yi1p, )
MEXAHUIECKOIO Bujeo. [IaHHPOBATH WrpuoOpeTeHus 3HaHuit 0  [u TBOPUECKHd (yeTH(
JBHKEHNS, TOBTOPHTH MPOBOJIUTH SKCIEPUMEHT[XapaKTePUCTHKAX CIIOCOOHOCTH, ),
o U3Y4CHHIMEXaHIMIECKOTO JIBHKCHHS|CAMOCTOSTENIBHOCTD B
(usnveckne MOHATHS N BOIIPO|
XapaKTepPHUCTHK TeJI, IOHUMAHHS pas3HIuifnpuobpeTeHnu HOBBIX
«TPacKTOPHSD Y MEXaHHYECKOTO MEXIy HOHATUSIMH ITyTh»3HAHUN q ©Pt
«IIyTB»; BBECTH NIBIDKEHUS npyu «IepeMeIeHre» XapaKTEPUCTHKAX
(bﬂ3nquKoe IOHATHY BBITIOJTHCHHU U I/3]oBnaneTh MEXaHUYECKOTO
«IEpPEMEIECHUEY. OOBSICHATh MOJYYCHHBIGMO3HABATENBHEIME Y Y JIBHKCHUS, TPAKTHYECKHUE
pe3ynbTaThl M JAeNaTHIpPH paboTe ¢ TEeKCTOM HyMEHHs, yMETb IPHMEHSTh
BBIBOJIBI; NPUMEHSTHPET YA THBHBIMU HpHCaMOCTOSTEbHbIE
TCOPETHYECKUE HABBIKH|BBITOIHCHUH 3aanus|penieHnst, 000CHOBBIBATH U
3HaHMS Ha TpaKTHKe)y4eOHMKa; BBIJICIISITHOLICHHBATh  PE3yJIbTaTh
KpaTKo u YETKQOCHOBHOE B TEKCTgAeHCTBUI.
OTBeYaTh Ha BoNpochlmaparpada, HaxXomuTh B
nocJe naparpada. HEeM OTBETHI HY
IMOCTABJICHHBIC BOIIPOCHI.




OmpeneneH|3akpenuts 3Hanus o COOpHHMK [Ymers — o6pabareiBarylIprnobpectu onbIT|ChopMyIMpoBaTh §3,
He XapaKTePHCTHKAX 3ajay. |Pe3yIbTaThl TMPYCAMOCTOATEILHOIO TIOMCKAITO3HABATEIbHBIN HHTEPEC| Yiyp,3
KOOpIHHAT [MEXAHHIECKOro pgmemm 3a1a4)CBSA3U MPOECKLUH BEKTOpaA [K SBICHUSIM B IPUPOJIE (1),
JBHIKEHHS, a o0OHapyXHBaTh TEPEMEILICHHS Ha OCh U (MexaHHYeCKoe BOTIPO
Bl 3aBUCHMOCTH MEXK/IT)KOHEUHOI M Ha4daJdbHOH |IBIIKEHHE) M TBOPUYECKHUE
JIBUKYIIIETO KOOpAHMHATHOM KOOpAWHATAMHI KOOPJMHAT JIBIDKYIIETOCs |cHOCOOHOCTH; YMeTH CEI
cs Tena criocobe orucanns IBIDKYIETOCS Tela U |Tena; HCIIOIb30BATHCAMOCTOSITENEHO ITOBOJUTH
MEXaHHIECKOrO NpoeknusMH  BekTopdperynatusHeie YVY]I mpu [pacuéTel  mpoiizeHHOrd
JABUAKCHUS;  HAy4WTH HepeMeleH s HYpereHnn 3amaq HAyTH, MOJYJISL U POSKIIHH
HaXO0JHUTh AJMHY| KOOPJAUHATHON ocH|oIpeIeICHUE BEKTOpa MEepEMELIEHUS
NIPOWJAEHHOIO NMyTH Y| OOBSCHATh MOTyYEHHBIqIPOHIEHHOTO MyTH|KOOPAUHAT ABIKYILETOCS
MOIYJIh BEKTOPA pe3ynbTaThl M JelNaTHKOOPAMHATHI IPOHAEeHHOroTeNa, MIPUHAMATH
TIepeMelIIeHHS, BBIBOJIBI. Tena, MOXYJSl M IIPOEKIHH|CaMOCTOs TeIbHEIC
npoeKwust BEKTOPA BEKTOpa  TIepEeMEIleHUs|penIeHHs], O0OOCHOBBIBATH
HaYIUTECS OLICHWBATh  PE3yJIHTATHI
TepEMELIEHNS HY o -
" CaMOCTOSITENIBHO ~ MCKaTh{CBOMX JNEHCTBHH.
KOOpJIMHATHOH  OCH oT6UpaTH N
BEIpa0OTaTh  HABBIKM AHATH3MPOBATH
peuenus 3anaq. HH(POPMALHIO npy
BEIIIOJTHEHUH  JIOMAITHETO
3aaHMs.
[lepemermeH 3aKkpenurhb Ipesenrarr|IIpoBonuts Osnazneth HaBblkaMy C(hopMUpOBaTh § 4,
Wi pu Ipe/ICTaBIICHHE g HsL. HalOIoAeHus, CaMOCTOATENBHOTO T03HaBATe/BHEIA HHTEpEC | Vp
MEXaHUYECKOM Bujeo. [|TaHHpOBATh HrnpuoOpeTeHHs: 3HaHUH O 1 TBOPYECKYH]| 4.
pr{MOJ‘II/IHe JIBHYKEHHUH, PACCMOTPETH MPOBOJUTH SKCIIEPUMEHT|IEPEMEIICHUH TeNa NP |MHULIUATHBY,
HHOM NIpSIMOJIMHEIHOE no usydyenuto IIPJ] npynpsaMonuHeiiHoM CaMOCTOSITEIIbHOCTh B
PaBHOMEPH(Q paBHOMEPHOE JIBUIKCHHE BBIIIOJTHEHUN J/3]paBHOMEPHOM  IBIIKECHHU,|TIPHOOPETEHUI HOBBIX
M U ero XapaKTepHCTUKU OOBSICHATh TONy4YCHHBIMO3HABATeNbHEIME Y Y Jl3HaHMI q
IBIDKCHAH BBECTH MOHITHE «3aKOH pe3ynbTaThl U eNaTh  |IpH paboTe ¢ TEKCTOM  [XapaKTepUCTHKaX APYT K
JIBKEHHS) iy BBIBO/IBI; NpUMEHATHyueOHHKA. opyry, K yunremo, K
«ypaBHEHHE ABIDKEHUS TEOpEeTHYECKHe 3HAHM pe3ynbTaTaM  OOydYeHHs
BBIBECTH ypaBHEHHd Ha TIPaKTHKE; pEIIaTH YMeTb MIPUHAMATH
P, T03HAKOMMTE pacueTHbIe b CaMOCTOSITENIbHbIE
ydamuxcs d rpaduuecKue 3a1a4d 1o peleHus, 000CHOBBIBATH U
rpaduaeckum OTIPEAEICHUIO OLICHWBATh  PE3YNbTATHI
TIPEe/ICTaBICHUEM HPOHICHHOTO MyTH CBOMX JEHCTBUH.
JBKEHHS b KPaTKO u 9ETK(
rpagMuecKuM Ccrocooom| OTBEYATh HA BOTIPOCHI.
pemieHus  3amad  HY
pacuer MPOWIEHHOT(
ITyTH.
Ipsmomnuneii| Pacemorpers TTPJ1 Y IpesenTan [[IpoBoauts Osnanersb HaBbIkaMH C(OpMUpOBaTH § 5,
HOE €ro XapakTepUCTUKHU Husl. Ha6HIOHeHI/I}I, CaMOCTOSATCIILHOT'O IMO3HAaBaTEeIbHBII HHTEpEC pr
paBHOyCKope|BBECTH dusnueckud CHOpHUK EHaHI/IpOBaTL ME;;H06peTeHH;1 3HAHUH O (K TBOPUYECKYI] 5
TOHSITHS 3394 poBoauTh dKcriepuMeHT|[IP /] Ten, perynsaTHBHBIMU MHUIIIATHBY, @,
HHOC CMIHOBCHHAS no wsydenuto [IPJAJVVY] mnpud  pelIecHUHCaMOCTOSTENHLHOCTD H 3)
JBUKCHHUE. OOBSICHATH MOJyYSHHBIE |[pacu€THBIX 3a/1a4. MPUOOPETEHNH HOBBIX '
Yckopenue. zKOpOCTB»’ ) pe3yIbTaThl U JIe1aTh 3HaHWI 00 yCKOpEeHHH
YCKOPEHHUEY, BBIBOJIBI; MIPUMEHSITH tena npu IIP/l; ymers
Hay1HTb pelaTh TCOpETHYECKUE 3HAHUsE OPHHUMATH
3aa4d = Ha  pacyér Ha [PaKTHKE; PEIaTh CaMOCTOSITEIbHbIE
YCKOpPEHUSI, BPEMEHH pacdeTHbIE 33/a9d MO peteHnsi, 000CHOBBIBATE U
JBUXKCHUSA, ONPEACIICHUIO OLICHUBATh PE3yIbTATH
HAYATLHOM n YCKOPEHUs,  BPEMEHH CBOMX JIEUCTBHIL.

KOHEYHOU CcKopocTe|
JIBHDKCHHSL.

HaYaJbHOM W KOHEYHOM
CKOPOCTH JIBH)KCHUSI.




CeKyH/J0Mepa

Ckopocth  |3akpenuth Ipesenrar |[IpoBoauTs Osnazners naBbikamd C(pOpMHUPOBATH § 6,
Hp}IMOJII/IHeI‘/'IH MpeACTaBICHUE d us. BI/I,ZICO. Ha6J'I}O,IleHI/I$I, CaMOCTOATEIILHOT'O MO3HABATEIbHBIN HHTEpEC ynp
P acemorpets] CGopuux |TPTRHHPOBATH YIpHOOpETeHNs 3HAHUH 0 |1 TBOPUECKYI] 6
oro ’
KaK m3mensiercs]  sajay,  |'POBOAWTE OKCHIEPHMEHT rpaduieckom HWHHIATHBY, @,
paBHOYCKOpEC CKODOCTE Tena P no wsydenmto IIPJljnpencrapienun CaMOCTOSITENLHOCTh H 3)
HHOT'O TP p p OOBSCHATh TBOPYECKHMEXaHHMUECKOTO JBIDKEHUS IPHOOPETEHIN HOBBIX :
JABMOKCHMS. A rpady 3HAHMS Ha NPAKTUKE]Tell, pEryIATHBHBIMU Y Y /|3HaHHi 0 3aBHCHMOCTH|
Ipachuk CKOpOCTH;  Hay4HTH pearh pacuéTHBIpU PeLICHUH IPOCKIINH BEKTOP]
p pemark  3a1add g 3a/1a4M 110 ONPENEIEHNIOKAYECTBEHHBIX, PACYETHBIX| CKOPOCTH OT BPEMEHH IIPH
CKOPOCTH.  [mpumeneHHEM YCKOPEHUS, BpeMeHHU TpaduecKux 3a1ad. TP, LIEHHOCTHO(
bopmyJibt s Ha4yaJbHOM M KOHEUHOM OTHOIIEHUE APYT K JAPYTY,
pacuéTa CKOPOCTH. CKOPOCTH JABHUKCHUSL. K YYUTEII0, K pe3ysbTaTtam
o0yueHus; YMeTH
MIPUHUMATH
CaMOCTOSITE/IbHBIC
penreHus, 000CHOBEIBATH
OLIEHUBATh  pE3yIbTaTh
CBOUX JICICTBUI.
[epemereHu|3aKpenuTh [Ipesenrar [[IpoBoauts OBnaners HaBbikaMy ChopMHupoBaTh §7,
e mpu peCTaBleHUEe a Usl. HaOJIIoIeHN S, CaMOCTOSITEJIbHOTO T03HABATENBHBI HHTEPEC| Vp
MpAMOTHHEHHMEXAHIIECKOM C6opHuK |TaHHPOBATD WrpuoOpeTeHus 3HaHui 0 (U TBOPUECKYI] 7
BHIKCHIH sagay |MPOBOAMTH OKCHEPHMEHT rpaduieckom croco0¢ MHULUATHBY, @
OM ’ no msydenmio [1PJ] mpypacuéra MPOHIEHHOT( CaMOCTOATENBHOCTD H '
paccmotpets 1P/ u 2).
paBHOYCKOpE . BBIMIOJIHEHU U n/3jnytu npu [1PJl, xorma  |mpuoOpeTeHUN HOBBIX
HHOM Cro XapaKTCpHCTHKH, OOBSICHATH IOJyYCHHBIE [HaYa bHasi CKOPOCTh Tella |3HaHWH 0  Tpadukay
BBIBCCTH opmymy pE3yJIbTaThl M I€NaTh  |He paBHa HYJI0|3aBUCUMOCTH
JBHKCHUN = .
1S pacuerq BEIBOJIBL; HNpUMEHATHPETYIIATHBHBIMU YV ]I npyKnHEMaTU4eCcKOl BEITUYUH]
IpOCKIHH TEOPETUYECKUE 3HAHUAPCUICHUH KAaYCCTBCHHBIX,|OT BPEMCHH MpHU
p P P pu IIP
HepeMeLIEHUs py Ha NPAKTUKE; PEIIATh  [pacueTHBIX U rpa)uuecKux|[IEeHHOCTHOE  OTHOIICHUE
[1P]I; HayuuTh peniar pacuéTHBIC 337aud MO [3a7ad. IpyT K APYry, K yYUTENO
sagauM  Ha  pacuél OTIPEAENICHUIO K pe3ynbTaTtaM OOydeHHs
[epeMeLLeHns i nepemenienus npu [IP1. yYMETh IIPUHUMATH
HI? p CaMOCTOSITEIIbHBIE
A eIIeHNUsI, 000CHOBBIBATH U
p
OLICHUBATh  PE3yIbTaTh
CBOUX JeiicTBuil
[Tepemenien| 3akpenuts IIpesenTarr [[IpoBoanTs Osnazetsh HaBbIkaMH C(hopMUpOBaTh § 8
He Tela HpI/] MpeACTaBICHUE e us. Ha6HIO,H6HI/I}I, CaMOCTOSATCIILHOTO IMO3HAaBaTEeIbHBII HHTEpEC pr
MpAMOTHHE TIPJ] Ge3 mauampHOl | CGopHuk |V1AHMPOBATH AnpHOOpeTeH s 3HaHUH 0 (1 TBOpUECKYH]  g(1).
N CKODOCTH - erd sagay |TPOBOMMTB OKCIEpHMeHT rpaduaeckom CIOCcOo0g MHATINATHBY,
HHOM p no usydyenuto IIPJ] npypacuéra PO IEHHOIJCaMOCTOATEILHOCTh B
PaBHOYCKOD zzpallfll;“ipHCTnKH’emal BBIITOJTHEHUHI n/3jnyti npu [IPJ] B ciydae,nproGpereHnn HOBBIX
€HHOM ¥4 p < OOBSCHATh TONTyYESHHBIGKOTAA HayaJbHas|3HAHUH O TpaduuecKoi
R — 3ajauu Ha  pacdc] pe3y/bTaThl M AeNaTh  |CKOPOCTh  Tela  PaBHA3aBUCHMOCTH
MOayJis BCKTOPA BBIBOJIBI, NPUMEHSTHHYJIIO, PETyNIATUBHBIMHKMHEMATHYECKUX
0es3 . |mepemenienus npu Teoperuueckue 3HaHUAY V]| IIPM  PELIEHUHBEINYMHN BPEMEHU IIPU
Ha9aJIbHOH |TTP]] 6e3 HauyadbHOM Ha [IPaKTHKE; pelIaTHKaueCTBEeHHBIX ulIP/, LIEHHOCTHO4
CKOPOCTH. [CKOPOCTH, YCKOPEHHS pacuéTHble 3a7ayl HApPaACUETHBIX 3a7ad. OTHOILECHUE APYT K APYTY.
¥ BpEMeHH JBIKCHNS. OTIpe/IeNICHUE K YUHTEII0, K pe3yabTaram
nepeMelIeHus, o0yueHus; yMeTH
YCKOpEHUs,  BPEMEHHU MIPUHAMATD
HauaJIbHOM M KOHEYHOMH CaMOCTOSITEIbHbIE
CKOpOCTEH IBUKEHMSL. pelieHus, 000CHOBBIBATD U
OLICHUBATh PE3yiabTaTh
CBOUX JCUCTBUI
JTabopamop|Onpenennts OGopynoBanu|YMeTh: OIpeesTh PerynsrusHble: CaMoCTOSATENBHOCTD B
Has pa60ma YCKOPEHUE JIBHKEHHS H;TZTP;[B YCKOpEeHUe IJIAHUPOBAThH CBOU NPHOOPETEHUH HOBBIX
_/Vb l 6pyCKa 110 HaKﬂOHHOﬁ J‘[aﬁopa'[op]-[],] PaBHOYCKOPEHHOI'O JICCTBUS B COO“TBCTCTBI/‘III/I SHHHHI/}‘I/I TMPaKTUIECKUX
" - IOCKOCTH H  erd i IIBIDKEHHS TIPY TOMOIIH |C ITOCTABICHHON 3aadueil H[yMeHUH
«¥1CCIe0BY ’ CeKyHJoMepa H YCIIOBHSIMH €€
MI'HOBEHH MeEXaHHYeCKa| o
HUe OBCHHYIO 51 cicampsi, [TMHCHKIL 3aITUCHIBATE  [peANM3aLiH.
PaBHOYCKOD, CKOpOCTE B KOHIQ Opycox  |MONYYECHHBIA pe3ynbTaT |KOMMYHUKATHUBHBIE:
E€HHOT'O 3aH%HHOFO IYTHY repeBsinmbIii,|B BUIE TaOIULIBL; OpraHM30BBIBAThH yueOHOE
TIPOUACHHOTO 3331eKTPOHHDII|popMyTHPOBATH BEIBOJ |COTPYIHUYECTBO U
ABYDKCHUS ONpeNENEHHBIN CEKYHIOMED C|o BLINOIHEHHOH paboTe |cOBMECTHYIO
oes3 MPOMEKYTOK AATUMKAMY, |y apau3upoBaTh JEATENLHOCTD C YUHTENEM
HaYaIbHOU BPEMEHH. Ma;:::;z;p A monyuenmsre 1 CBEPCTHHKAMH; paboTaTh
CKOPOCTH repiomnogpie [PC3YIBTATHL WHIIBHTYaTbHO U B
JAATYMKH rpymme




10| 10| Ornocurens3akpenuts  3Hanud IIpesentarn |[loas3osatbes MeTonaMyOBnaneTs nasbikamMy CHopMUpOBATH §9,
HOCTL  |ydammuxcs a AL HAy4YHOT'0 II03HaHUs IPH|CaMOCTOSTEIEHOTO T03HABATE/BHBIIA HHTEPEC |Yip. 9
paccMOTPEHHU npuoOpeTeHus 3HaHUi 00 |1 TBOPYECKYH] (1 -
JBMKEHHUS |MEXAHIICCKOM CO0opHHUK 1-4
JBIKCHHE W erq sagay |MEXaHHuecKoro OTHOCHTEIBHOCTU UHHIUATHBY,
IBIDKEHHS u erqMexaHHIecKOTo JIBIKEHHS]CaMOCTOSTENFHOCTh H
0COOCHHOCTH 1
XapaKTePUCTHK TEN U3 TeKCTa yueOHHKa, |[MproOpeTeHHn HOBBIX
OTHOCHTEILHOCTH OTHOCHTENIBHO  Pa3HBINperyIsITUBHEIME Y'Y J| pr3HaHui 06 ocoOeHHOCTH
ABMXKCHHA,  HAYYMTH CHCTEM OTCUETa]pEIeHHH KaueCTBEHHBIX WMEXaHUYECKOTO JBHKEHHUS
pemares 3amadd  Ha OPUMEHSTh pacYETHBIX 3aJa4j— €ro OTHOCHUTEIbHOCTH,)
OTHOCUTEIBHOCTH TCOpPETHYECKHE 3HAHUABEIICIATH OCHOBHOGIICHHOCTHOE ~ OTHOIIECHH(
TIBIDKCHUSL. Ha TIPAaKTHKe; pelIaTHCoaepKaHHe IpYyT K OPYTy, K YIUTEIIO
KaueCTBCHHEIC HIPOYUTAHHOTO TeKCTa K pe3yabTaTaM O0ydeHHs.
pacyeTHbIC 3a7auydl HAHAXOIWTH B HEM OTBETHI U
OTHOCHUTEIBHOCTD n3narath Ux.
IBHOKCHYIS; OBJaJIeTH
KOMMYHHKaTHBHBIMU
YVY]Jl npu oTBeTax HY
BOIPOCEHI nocig
naparpada
111 11 I/IHepI_[I/IaJ'IL 3aernp[TL 3Hanus] [Ipesenrarn ITonb3oBaThest MeTogaMHOBIagETh HaBbikamM ChopMupoBaTh § 10,
HEIE yuaImxcs G WL HAy9IHOTO IMO3HAHHA NMPYPEryaTHBHEIME Y'Y ]l npyrosHaBaTe/bHbli HHTEpEC| Viip.
cHCTeMBl | MHepIHE; BeecTy] Buneo. [PACCMOTPCHHMH SBICHHAPCIICHHM — KAaYeCTBEHHBIXIK  HCTODHH ¢usuxuf 10
OHSTHE WHEPIUH; NPUMEHSATH3a1a4; Pa3BHBATHCAMOCTOSATEILHOCTD ):
OTCHeTAa. CHEDLATLHAS TEOpPETHYECKHE 3HAHMAMOHONOTHYECKYIO  pPeubjIpHOOpETeHHH HOBBIY
[lepBrIit pu . Ha [PaKTHKE; pPELIaTHCAMOCTOSTENBEHO 3HaHMi 00  y4éHBIX{
cucreMa OTCUETY
3aKOH ] KaueCTBCHHBIC WHAXOINTh, aHAJIM3NPOBATH|(PH3HKAX, LEHHOCTHO4
HeroToHa (UCO)»; pacueTHbIC 334 Ha [u OTOMpaTh MH(OPMAIHIO [OTHOLICHUE APYT K JPYTY,
: C(I)OpMyHI/IPOBaTb OTHOCHUTEIILHOCTh c HCIOJIb30BAHUEMK YUUTEIIIO, K PE3yIbTaTaM|
TICPBEIA 3aKOH IBHOKCHUS; OBJIAJICTHUHTEPHET-PECYPCOB; 00yueHus; YMETH
HbroToHa. KOMMYHHKAaTUBHBIMH  [HAy4HThCS OLICHMBATh  pE3yJbTaTh
YVYJl npu OTBETax HACAMOCTOSATEIBHO cBOeH JIeSITENIbHOCTHU
BOIPOCEHI nocagnpruoopeTaTs 3HaHUS HPOSIBIATh HHULUATHUBY.
naparpada;
TTOKJIaIBIBATh og
UCTOPHH  JKM3HH Y
oTKkpbITHsX I'. [anmuieo.
12| 12 Bropoil |IloBroputs moustug [Ipe3enran {[IpoBoants Osnazets peryaaTuBHEIME —CdopMupoBaTh § 11,
3aKOH  |«paBHOzeiicTByIOMmAs U HaOmro1eHus, VY  na npuMepax| [O3HaBaTeIbHbIN Vp.
HefoTona |cHm; ycraHoBuTH Bupgeo. |V1aHMPOBATh Yrumotes o  mpuuMHAY WHTEPEC K 3aKOHaM 1] (2
b . )
N MPOBOJIUTH M3MEHEHHsI CKOPOCTH 1 HeroToHa u X
cBs13b Mexay cmwioid W COOpHHK PoBO P 3).
DKCIIEPUMEHT; YMETh  BBINOJNHATH WX MPOSBICHUIO B MPHUPOQ
YCKOPEHUEM, 3a7a4
(opMyTHPOBATS OOBSICHATH MOJTYy4YEHHBIE [IKCIIEPUMCHTAIBHYIO U TEXHHUKE; pa3BUBAThH
chop uy p pe3yJbTaThl U ZIeNIaTh  [[IPOBEPKY; OBJIAJIETh | TBOPYECKHE
BTOpOH 34KOH BBIBOJIBI; IPUMEHSTHCIIOCOGHOCTAME Croco6HOCTH,
HeroToHa;  BBIABHUTE TEOpeTHYECKUEe 3HAHUS|HaXOKICHUS CaMOCTOSITENBHOCTh B
IIpUYUHYy n Ha IIPAaKTHUKE, pelIaTh paBHOzeiicTByIOLIEH NPUOOPETEHUH  HOBBIN
HaIpaBJICHUE 3a/1a4d; KpaTKo M YETKOHECKONBKHMX CHJI M €€ 3HaHui 00 1. HetoToHe)
YCKOPEHUS, €IMHUILY| OTBEYaTh Ha BOMNPOCH |MPOEKIMH Ha BEIOPAHHYIO | LEHHOCTHOE OTHOIICHHE
cunsl B CU; pats nocie naparpada. OCB; CaMOCTOSITENIBH JApyr K  jApyry, K
b
ANMTOpHTM  petrenus HaxOoJUTh, aHAJM3UPOBATh | YYUTEINIO, K pe3ybTaTam
N ¥ oTOMpaTh WHQOpMAIHO| OO0yJYeHUS; YMETH
3aJa4  Ha  BTOPOW
c HCHOJIb30BAHUEM| OLICHHBATh PE3YJIbTAThI
3akoH HptoToHa. VHTEpHET-PECYPCOB. CBOEH JIeATETBHOCTH.
131 13 Tperuii |TloBropute moHsTHE [Ipe3enran|Habmonars, omuceiBats |Hayuntses norumaty CHopMUpOBaThH §12,
3aKOH <<B3&I/IMO,H€I7ICTBI/I€ us. BI/IHGO. 151 OGLﬂCHﬂTbOHbITbI, pasJInyue MEXY| [M03HABATEILHBIH HHTEPEC ynp
Hetoroma |Tem " «cuna»| CGopHuk [AUTOCTpHpYOIIHE TEOPETHIECKUMHU K cuiam B mpupoje] 12
YCTPOHCTBO W sagau [cTPaBemTHBOCTD MOJICIISIMH ¥ PealbHBIMH  [TBOPYECKHE CIIOCOOHOCTH ).
o TPEThEro 3aKOH4 00bEKTaMH; OBJIJICTHU MTPAKTHIECKHE YMEHHS;
NPUHLAII ~ JEHCTBUS
) HproToHa;  3anuchIBaTHperyJsTHBHbIMU YY/J[ Ha |CaMOCTOATENILHO
AMHAMOMETpa, TpeTHii 3akoH HploTOHa|mpuMepax  rumortes nproOpeTaTh  3HAHUS O
copmyHpoBaTh B BuHae  (opMyJsI{pe3yabTaTax cunax, o 3aKOHaX
TpeTnu 3aKOH pelath KaueCTBEHHbIC M |B3auMO/IeHCTBHSA JBYX TelHbIOTOHA; yMeTH
HbroToHa;  BBISBUTH pacyeTHbIE 337a4d Ha |M yMETh BBIMOJHATH UX  |[IPUMEHATH
TIPUPOY CHII pUMEHEHHe 3TOr(IKCHEPUMEHTAIBHYIO CaMOCTOSITEIIbHBIC
BO3HUKAIOIUX  IIpY 3aKOHa. MIPOBEPKY; HNPUMEHSTHpPEIIECHHs, 000CHOBHIBATh U
B3aHMOJICHCTBUU Tel] IBPUCTHYECKHE  METOJb|OIICHHBATh  PE3yJbTaTh
E -~ v
aTh ANTOpHTM IPH PEIICHUH BONIPOCa O [CBOMX JEHCTBHI.
NpruirHax BO3SHUKHOBCHUS
peuieHus 3amad  HA .
N CHJI P B3aUMOJICHCTBUH
BTopon 3akoH Tl W BBUIBICHUHM HX
HerotoHa.

TIPUPOJIBL.




14| 14| CsobGomHoe|Beectn ¢usnueckud [Ipesenran|Habmonate  nanenndOsnagets nasbrkamMy CHopMUpOBATh § 13,
najeHue |MOHATHS «cBOGOXHOd nst. Bujeo. [OAHUX 1 TEX KE TEl HCaMOCTOATENLHOTO TO3HABATENBHBIH MHTEPEC| Vp
eI HageHue ¥ CGopHuK [BO3AYXE 1 Pa3speikeHHOM NPHOOPETEHNS 3HAHMK O  |K yCKOpEHHIO cBOGomHOrd 13
«yCKOpEHHE sagay |MPOCTPAaHCTBE;  Jenaty CBOOOTHOM NaJieHUHU TN UIaJCHUS; pasBuBaty (2
CBOBOIHOTO BBIBOJIBI O IBIDKEHHU TEJ|YCKOPEHUH  CBOOOJHOTQTBOPUYECKUE CIIOCOOHOCTH 3).
c O/IMHAKOBBIMIIAJICHUS, BOCIIPUHUMATh, |U MPAaKTHYECKUE YMEHHUS;
TafCHHsDY; 3aKpeIUTh YCKOpPEHUEM npynepepabaTsIBaTh, CaMOCTOSITENBHO
SHauwit 9 neifcTBHY HAa HUX TONBKJMPEIbABIATH npuo6peTaTh  3HAHHS O
NPAMOIMHCHHOM CHJTBI TSKECTH. uHHOPMALHIO BCBOOOHOM Ta/ICHUH TET,
PaBHOYCKOPEHHOM CJIOBECHOH o0pa3HOHyMeTh TIPUMEHSATH
JIBIDKEHUU U BTOPOM dopwme; Pa3BUBAaTHCAMOCTOSTEIbHbIE
3aKOHE HrroTOHA MOHOJIOTHYECKYIO Hpemnenns, 000CHOBBIBATE N
HAYYIHTH pematy JIUAJIOTNYECKYIO petbjoLeHBaTh Pe3yIbTaTh
3a/[a4l HA CBOGOIHOG HAY4YHUThCS CBOHUX JICHCTBUH.
CaMOCTOSITEJIEHO
HaJCHUE TEIL. HaxXoJuTh, aHAIM3UPOBATH
U oTOMpaTh HH(POPMAIIHIO
c UCTIOIb30BaHIEM
MHTepHeT-pecypcoB.
151 15 JBmwkenue |3akpenuts 3Hanud o | JlemoncrpHcrons3osate  MeTox Ognazeth nasbikamy CopMHpoBaTH § 14,
TCJ‘I, HpHMOHHHeﬁHOM anusl. OMITUPHUYIECKOT'O CaMOCTOATECIILHOT'O . TIO3HABATCJIbHBIN UHTEPEC ynp
GpotierHor PaBHOYCKOPECHHOM TpesenTan HccgeHOBaHnﬂ npn06peTeHvI/m 3HaHUH O (K TBOPYECKYH]| 14
N JBHIKCHHUIL, s Ha0oieHue, _ [rpamomnnetinom HWHHIATHBY,
CpaBHEHUE, cuéT|paBHOYCKOPEHHOM CaMOCTOSITEIBHOCTh H
BEPTUKAJIbH HayaHTBCA pelIaty U3MEPEHHE); JIBUKEHUH, pruoOpeTeHNn HOBBIX
0 BBEPX. 3anatin Ha JABIDKCHIC [IJIAHUPOBATh Arno3HaBaTeNbHbIME Y Y/J|3HaHMNA M NPaKTHYECKHUX
H Tena, OpoLIeHHOTQ BBITOJIHATh pH BBITIOJIHCHUH YMEHHI TI0 OIpE/ICIeHU]
eBecoMocT BCPTUKAJIBHO  BBEPX SKCIICPUMCEHTBI; SKCIIEPUMEHTA, YCKOpEHHE cBOOOIHOT
b. paccmoTpers 00OpabaTeIBaTh HIOCTaHOBKH Lelnei naaeHus, LIEHHOCTHOY
./'Iaﬁ()pam()p COCTOSHUE 00BACHATD NoJIy4yeHHbIe [IUIaHUPOBaHUs, OTHOILIICHUE JIPYT K OPYry,
Has padonaueBecoMocTH; pe3ynbTaThl U3MEPEHUS (CAMOKOHTPOJII M OLCHKH K YUHUTEII0, K pe3yIbTaTaM
No 2 Orpeaenuts BpPEMEHU U npof/'Iz[eHH?ro pe3yabTaTOB cBoel o0ydeHus; YMETH
«V3MeperH|PKCTepHMenTaTbHO yTH, pacuérquesaTeabHOCTU MIPHUCIIONB30BaTh 3
YCKOpPEHUsI CBOOOIHOTO |ONpENeNIeHNH  YCKOPEHHUS| 9KCIIepUMEHTAIbHBIN
€ yCKOpeHus| Y CKOpeHue nazeHus Gpycka; AenaTe{CBO6OIHOrO TajIeHus. |METO HCCleI0BaHNS
CBO6OI[HOFO CBOOOIHOTO MaJICHUs BBIBO/IbI; OIICHUBAaTHBOCIIPHHHUMATB, MPSIMOJIMHEHHOTO
HaIeHus. 1Ipu €Ig rpaHULbl MOTPEIIHOCTH |repepabaThiBaTh, PaBHOYCKOPEHHOT'O
HpHMOHHHeﬁHOM IIpY U3MEPEHNH IIyTH U NPEaABABIATH JABHKCHUS 6pyc1<a
paBHOyCKOpeHHOM BPEMEHHU. I/IH(i)OpMaHI/IIO B CaMOCTOATEIBHO
JIBUKEHHUH 6e3 CIIOBECHOM 00pa3HOW TPUHIMATH periexus
HadaJbHOI cCKOpoCTH dbopwme; Ppa3BHBaTh OOOCHOBBIBATD i
MOHOJIOTHYECKYIO Y OLICHUBATh pe3ynbTaTh
JMAJIOTUYECKYIO peubjcBOUX JercTBui
HAYIUTBCS MIPOSIBIIATh  WHHIATHBY.
CaMOCTOSITEJIHO paboTaThb B rpymnmng
HaxOJUTh, aHAIM3UPOBATH|(ITapaMu).
U 0TOMpaTh MHPOPMALHIO
c HCIIOJIb30BaHUE
HuTepHeT-pecypcos.
161 16 3akoH |Ilosroputs monsTHg [Ipe3enTan [3uars mpupoxy cumer  (OBnazeTs HasbikaMi ChopMHUpPOBATH § 15,
BCEMUPHOT | «iBIICHHE us1. Bujieo. [BCEMUPHOTO TATOTEHWS; [cAMOCTOATENLHOTO TO3HABATEBHBIH HHTEPEC| Yyp
o BCEMUPHOTO CGopHHK |TOHAMATE,  OT  Herq NpUOOpeTeHHs 3HaHUK 0  [K cuie BceMupHOTqd 15
TAFOTEHUSY: BbISBUTE sajgay  [P2BHCHT CHJI4SIBICHUU BCEMUPHOT(TATOTEHUs U OTKpBITHIO 1
TATOTCHUA FpaBHTaHHO’HHy}O BCEMUPHOTO TATOTEHUS; |TATOTEHUS; npuMeHsATH HploToHa, TBOPYECKHUY
YMETh rpadMUECKHIBPUCTHUECKAE  METO/ABICIIOCOOHOCTH 1
TpHpoay CHIIE] n300pakaTh CHIBI, {UpPH PEHISHHH BONPOCA O |MPAKTHUECKHE YMEHUS MO
BCCMUPHOTO KOTOPBIMU MIPUYMHAX BO3HUKHOBEHHS]PEIICHHIO 3amad;
TATOTCHUS, [IPUTATUBAIOTCS JB4TPABUTALMOHHBIX CUJI IIPHCAMOCTOSTEIBLHO
C(I)OpMyJ'H/IpOBaTb Tela; TOHUMATh CMEIC |B3aUMOJIECHCTBUN TeNjIprUoOpeTaTh 3HAHUA O
3aKOH, BBECTHU 3aKOHAa BCeMHUPHOrqd(pOpPMHPOBAHHE  YMEHHS|TPABUTALMOHHBIX  CHJIAX
I'paBUTALIMOHHYIO TATOTCHUA, 00BSCHSTH BOCIIPUHUMATD, YMETH TNPUMCHATH
IOCTOSHHYIO; NpPUYMHY NPUINBOB U |nepepalaTbiBaTh, CaMOCTOSITEIbHbIE
HAYYUTH perary OTJIMBOB Ha 3eMmJe. NPEABSABIATE peleHus, 000CHOBBIBATh N
sajaun HA nHpopMarmo BOIICHUBATh pe3ynbTaTh
CIIOBECHOM, 00pa3HOWCBOUX JICHCTBUIA.
IPUMEHEHUE 3aKOHY (opMe; aHATH3HPOBATS 1
BCCMHUPHOT'0 nepepabaThiBaTh
TATOTEHUS. MOJTY4EHHYIO
uH(OPMAIHIO B
COOTBETCTBUU g
MOCTaBJICHHBIMI

3agad4yaMu.




17| 17| VYckopenue|Ilosroputs noustug IpesenTan|3uars nprunny|OBnazeTs HaBbikaMH C(hOpMHUPOBATH § 16,
CB060HHOFO «yCKOpeHHe us. BI/I,HCO. BO3HUKHOBCHUA CaMOCTOATEIILHOT'O . MO3HaBaTEeIbHbIN HUHTEPEC ynp
M (eHMs HA CBOGOIHOTO COOpHHUK ycxopeHI./m CBOGOIHOTO |MPUOOPETEHNs 3HAHNH 00 (K yCKOpeHnio cobomHorqd 16

[aJICHUs]; TIOHUMaTh, OT |[YCKOPEHHH  CBOOOJHOTJUAzeHWs Ha 3emie N
Bemne u |MAACHHA?, JaKon - sajad Yero 3aBHCHT YHCIIOBOE |MajieHust Ha 3eMile, HA  |APYruX HEeOeCHBIX Telax (-
BCEMHPHOTO y 4.
JApYyrux TATOTeEMS B BTOPOH 3HAUCHHE yckoperusJlyne u npyrux HeGeCHBIX| TBOPUECKHE CIIOCOOHOCTH
HeGeCHBIX CBOOOIHOTO  TafeHHs{TelNax; (hopMUpOBaHNE M TPAKTUUECKUE YMEHUS;
TeNax. 33KOH HetoTona yMETh  pacCUMTHIBATHyMEHHS  BOCIPHHHMATH{CAMOCTOATEIHHO
HAy4YHUThCSA pelary yCKOpeHHs cBOGOAHOrO |IeEpepadaThIBaTh, npuoOperatb  3HAHHA O
3a7a4u HY MaJeHus;  KpaTko  HWIPCABSBISATH XapaKTepUCTUKAX IUIAHET]
onpeeneHue YEeTKO  OTBeYaTh  HAWH(OPMAIHIO gConHeyHoMH CHCTEMBI
YCKOPEHHSI BOTIPOCEI MOCIIGCIIOBECHOM, o0pa3HOHyMeTh MIPUMEHSTH
CBOBOIHOTO TA[CHIS. naparpada. (opMe; aHaNU3UPOBATh U |CAMOCTOSITEIbHbIE
nepepabaThIBaTh pereHus, 000CHOBBIBATH U
MOTy4CHHYIO OLICHUBATh  PE3YNbTATHI
nH}opMarmo BCBOUX JIeHCTBUIA.
COOTBETCTBUH d
[TOCTABICHHBIMA
3amadamMu.
181 18 IIpssmommHe IToBTOpPUTH nousrtug [Ipesenrarr |[Ipumensts 3uanus o |OBnagers HaBbikamM ChopMupoBaTh § 17,
HiHOe m | «TPaeKTopms WL npﬂMonHHefIHOM HcaMOCTOATENBHOTO TIO3HABATECIbHEIA HHTEpec| 18,
KPHBOTHHEI JIBUKCHHS, Bueo. KpPIBOJ'IPIHE?PIHOM MPUOOPETEHNUS 3HAHUH 0  |K BUAaM MEXaHUYECKOTO Yip
«paBHOMEPHOE IBIDKEHUM;  ITOHUMATb,IBIDKCHUH Tena TOIBHAKCHHSA, — TBOPYCCKH] 17
HOC JBIKEHHEY, ovIeMy BO3HUKAET|OKPYKHOCTH; IPUMEHATH |CIOCOOHOCTH b 1)
JIBIKCHHE. | <yCKOpeHHUe»; YCKOpEHHE MPYIBPUCTHYECKUE METOABl |MPAKTHYECKHE  yMEHUS '
JIBIIKEHHE |PACCMOTPETh JIBIKEHUE [PaBHOMEPHOM [IPU PEIICHUH BOIPOCA O |CAMOCTOSATEIIBHO 18
Tenmo |1 MO OKpYKHOCTH ¢ NBIKEHWM  Tela  NJUpUYMHE BOZHUKHOBEHUS |IPHOOpETaTh  3HAHUS O (3-:4
TIOCTOSIHHOM 10 MOZYJIIQ OKPY)XHOCTH M KaK OHJUEHTPOCTPEMHUTENIBHOTO  [IEHTPOCTPEMUTEIEHOM )
OKPYXKHOCT [cxopoctpio;  BEIBECTH HANPABIEHO; MOHUMATEyCKOPEHHS TP yCKOPEHHH; yMeTH
uc dopmyny mns  pacuérd 49TO Tena MOT'YTpaBHOMEPHOM JBIDKCHHUH |IPUMEHSTH
OCTOSIHHOH| LeHTPOCTPEMHUTEIILHOTO IBUTaThCS nqreia 10 OKPYXHOCTH]CaMOCTOSTEIbHBIE
0 MOZYIH YCKOpEeHHS; Hay4UTH OKPYKHOCTH MOZ|OBIIAETH PETYIATHBHBIMH |PEIICHH, 000CHOBBIBAThH U
CKOPOCTHIO pelarh  sajadM  Hg neicTBUEM CcHI pasHou YV /] mpu pemenun 3a,I[a‘I;OLIeHI/IBaT“L ?eSyJ'ILTaTB
‘|pacuér MpUpPOABI;,  KPaTKO  Hpa3BHUBaTh CBOMX JICHCTBHH.
LEHTPOCTPEMHUTEILHOTO YETKO  OTBE€YaThb  HYMOHOJIOTHUYECKYIO u
YCKOpPEHUSI;  3aKpEIUTH BOTIPOCEHI MOCIIGANAIOT NIECKYIO PeUb.
3HAHU o BU/IaY naparpada.
MEXaHMIECKOTO
JIBHOKEHHSI.
191 19 Pemenune |3akpenurts 3HaHus] COopHUK |[IpumensTh 3HaHuA 0 |OBnageTh HaBbikaMi ChopMHpOBaThH §
3aau.  |KMHEMATHKe nd 3agay  |MeXaHHUECKOM CaMOCTOSITELHOTO 03HABATENBHBIL HHTEpEC| 19%
PaBHOYCKOpEHHOE 1 NBIDKEHHUH, €r0 BHAAX HWIPUOOPETEHHUs 3HAHUI O |K BUAAaM MEXaHHYECKOTO Vip
paBHOMEpHOE MPUYNHAX TIPH PEIICHUH |IBIYKSHUH Tena NOJBIKEHAs,  TBOPYECKHY {7
JBIDKEHHE, — 3amad; MIPUMEHSATHOKPYKHOCTH — ABI)KEHUE |CTTIOCOOHOCTH n ),
MOTydeHHbIE HNCKYCCTBEHHBIX MPaKTUYeCKHe  yMEHHS
HEIOTOHA,  IBIDKCHHY Teoperudeckre 3HaHUs cmyTHHKOB 3emin (UC3); [camocTosTensHO 18
TOHKH IT0 OKpYy>XHOCTH Ha MpPaKTHKE]OBIAETh PErYIATUBHBIMU [IPHOOPETaTh  3HAHMS O (5%),
C  MOCTOSHHOM  1IQ CaMOCTOSTENBLHO YV npu pewennu 3anay;aswkennn NC3; ymeTsh 19*
MOJIYIIO CKOPOCTBIO. paboTaTh ¢  TEKCTOMpa3BHBATbH MPUMEHSATh (D)
ydeOHuMKa, BBIICIATHMOHOJIOTHYECKYIO M CaMOCTOSITEIIbHBIE
rJIaBHOE, aHAJIM3UPOBATHIHATOTHYECKYIO peUb. penieHus, 000CHOBBIBATD U
1 yMeThb JJOKa3bIBaTh O OLICHWBATh  PE3YNbTATHI
MTOTyICHHBIX 3HAHMSX. CBOMX JEHCTBUI.
201 20 HUckyccTBeH 3akpenuts 3HaHus o | [IpesenTarr|[Ipumensats u nonumaryOBIaTETh HaBbikaMH CpopMUpOBaTH §
HEIE HCKYCCTBEHHBIX usi. Bugneo. |bopmyny MepPBOI|CaMOCTOSTETEHOTO MO3HABaTeNbHBIN HHTEpec| 10%*
CrryTHUKE [CTYTHHKAX 3eminy, KOCMHYECKOH CKOPOCTH; [TpHOOPETCHNUS 3HAHUI O  [K BHAAM MEXaHHYECKOTO
3 MepBOil KOCMHUECKOi CaMOCTOSITEITEHO IBIYKEHUU Tena MO ABIKEHUS,  TBOPYECKH(
CMJIN N paboTaTh €  TEKCTOMOKDPYKHOCTH — JBHIKEHHE |CTIOCOOHOCTH I
ckopocth, . BIOpOH yaeOHMKa, BBIJIETATHUCKYCCTBEHHBIX MPaKTHYeCKHe  yMEHHS
KOCMUIECKON rJaBHOE, aHaIM3upoBaThcyTHHKOB 3emun (MC3)jcamocToaTensHO
CKOpPOCTH. U yMeTh JIOKa3biBaTh OOBJIAJETh PEryISTHBHBIMH|IPHOOpETaTh  3HAHHS
MOJTy4eHHbIX 3HaHUAX. |YVY /] npu pemenun 3agaujasmwxenun  MC3;  ymery
pa3BUBaTh MIPUMEHSATD
MOHOJIOTHYECKYIO ¥|CaMOCTOSITE/bHbIC
THAIOTMYECKYIO PEUb. pelieHusi, 000CHOBBIBATD U
OLICHUBATh Pe3yiabTaTh
CBOUX JEHCTBUI.




21| 21| PeaktuBHoe|llo3Hakomutrs ¢| [IpesenTan |[IpoBoauTs OBnaznets HaBbIkaMH CHopMUpOBATH §21,
JBUOKEHHE. | PCaKTHBHBIM HsL. HaOTI0 ICHNS, CaMOCTOSITEIEHOTO TO3HABATENBHBIA HHTEpeC| Vp
PakeTs! JBHKEHHEM; Bujeo. |M1anuposarh HYuproGpeTeHnst 3HaHUH 0 |K peakTuBHOMY 21

. paceMoTpeTs [IPOBOIUTH SKCIIEPUMEHT|PEAKTHBHOM  JBH)KCHHUH]ABIKCHHIO, ucropmy 5.
o M3Y4EHUKJOBIIAETh PETYISTHBHBIME [Pa3BUTHS KOCMOHABTHKH,
Ha3Ha4YeHHe, | , 4)
PEaKTHBHOTO JBHKEHHUS, [YV ]| TIpU peleHun 3a/1a9;yCTPONCTBY U MPHHIIHITY
KOHCTpYKIHIO Y 00BEIUHATD pa3BUBaTH neicTBHsA paKeThI
IpHHOUIT  ICHCTBUA [0JTy4EHHBIE MOHOJIOTHYECKYIO Y pa3BUBaTh TBOPYECKH
pakeTel;  pacCka3aTy pe3yiabpTaThl W JeNaTHANAIOTU4ecKyro peub|CIOCOOHOCTH Y
00 K.3 BBIBOJIBI; KPATKO U YETKJyMeTh YETKO  BBIPAKATHIPAKTUYECKUE YMEHUS II0)
ImonkosckoM, C.II OTBEYaTh HA BOIPOCH|CBOHM MBICIHL. PpEIEeHnTo 3a1aq
Koponese;  HAyuHTE ocie maparpaga Hay4HTHCSI OPUHAMATE
pelaTh 3a/1aun. [PUMEHATH TIOJTy9IEHHBIG pereHnst, 000CHOBBIBATH U
SHAHWS TIPH  PELICHHH OLICHUBATh X
3anad. CaMOCTOSITEILHO
OICHUBATh  PE3YJIBTATH
JIEHCTBUH, pa3BUBATH
TBOPYECKYIO HHUIIHATHBY.
221 22 Brisog |IloBTrOoputs 3axoH [Ipesenramn|[Iposoauts Osnaners HaBbikaMy ChopMHupoBaTh § 22,
3aKOHA  |coxpaHeHus sHeprum; U, HaOTIOJCHNUS, CaMOCTOSITEIIEHOTO T03HABATEIbHBIA HHTEPEC| Vp
COXpaHeHus|BPIBECTH Bujeo. |Manmposath HTpHOOPETEHNS 3HAHNH O K TIPOSIBICHHIO  3aKOH{ 99
MATEMATHYCCKH 3aKOH [IPOBOIUTH IKCIEPHUMEHT|IIPEBPAILICHAN OJHOT( COXPAHEHHS
MCXAaHHICCK COXpaHEHs [0 W3Yy4EHMIO 3aKOHa  |BHIA MEXaHMYECKOH MEXaHMYECKOH  SHEPrUM
OH DHEPI'UHU. MEXAHIMECKO COXpaHeHus 9HEPIUH B IpyToiijpa3BHBaTh TBOPYECKHUE
MeXaHHYeCKOH SHEepIHH, [OBIIafeTh PeryIATHBHBIMY |CIIOCOOHOCTH U
SHEPIHH,  3aKPCIINMTH 00bEIUHATD VV]I npu peleHnn 3a1a4; IPaKTHUECKUE yMEHHUS IO
YMEHMSI IO PEUICHUIO [OJTyYCHHbBIC [OHMMATh CMBICI 3aKOHa|PEIICHHIO 3amadq
3az1ad. pe3ynmbTaThl W JIENAaTHCOXpaHEHHUs TIOJIHOH CAMOCTOSTENIHHO
BBIBOJIBI, OTBEYaTh HAMEXAaHHUCCKOW  DHEPTHHU]IIPHOOpETaTh HOBBI]
BOIIPOCHI nocnqpa3BuBaTh 3HaHUS; Hay4HUTHCsE
naparpada, HPUMEHSITHMOHOIOTHIECKYIO HIPUHUMATh pPEIICHAS U
[OJIy4CHHbIE 3HAHUS IPHAUAIOTHIECKYIO peub]060CHOBBIBATH %
peleHny 3a1ad. yMeTb 4YETKO BBIPAXKATh|OLICHUBATh ux
CBOH MBICIIHL. CaMOCTOSITEIIEHO
OLICHUBATh  PE3yJIbTATh
JIEHCTBHH, pa3BUBATH
TBOPYECKYIO HHUIIHATUBY.
23 | 23| KonmponsnO6006muth H Pasnaroun [Ymenus npumensaTHIlo3HaBaTebHBIE: JIeMOHCTPHPYIOT YMEHIE
as padoma |3aKpenuTh SHAHUS It TeOpeTHIecKie 3HaHHS|BeiOouparor Hanboied pemarh 3a1adn Pa3HbIX
Ao I o |yHammxes mo  Temd marepwan. o ¢u3nke Ha MpakTuke|IPPeKTUBHBIE CITOCOOH U THUTIOB.
- 3aKOHbI peratp (bU3MIeCKNqIIOAXOIBI K BBITIONTHEHUIO
TEME « " 3am1aqn 3am1aHui.
«3aKoHpl [B3ANMOICHCTBHA Y Perystusnble: Oco3HAIOT|
B3aEMozefic TIBIDKEHUS TEID» U UX KaUECTBO M ypOBEHH
—— HPUMEHEHHE K YCBOCHHUS y4eOHorq
pELICHUI0 3a/a4 110 MaTepHaa.
ABIKECHUSA (510 Teme. KoMMyHHKaTHBHBIE:
TCI» VYmMmeror MIPECTABIIATH

KOHKpPETHOE  COJieprKaHHe)
U TpPEeICTaBIATh €ro B

HYXHOI1 hopme.

Il. Mexannyeckue Kos1edanusi 1 BOJIHBL 3BYK (12 1)




24 Konebarens|3akpenuts 3HaHus o |06opyacsaHuOnpenensts Osnazers HaBbikaMi CGpopMUpOBaTH §23
HoOe MEXaHUYECKOM eTP: KoJieOaTeNIbHbIC CaMOCTOSITSIILHOTO MIO3HABATENbHBIN MHTEPEC
CMOHCTPAIY| 7|
BIKeHHe, [ABWKSHIT 1 ero'u PaM|pykeHlss MO0 erqupHOOpEeTeHHs 3HAHWHM QK KO0J1e0aTeIbHOMY
) . " [pU3HAKAM; KOJIeOATEeILHOM JABHIKCHHH; |IBHIKCHHIO, pa3BHBaTH
CBo60oHbIc|PHAAX; BBECTH «Konebanus
it [PUBOJUTH MPUMEPH|OBIaLETh  PEryJIATHBHBIMH TBOPYECKHE CIIOCOOHOCTH
(u3HyuecKre MOHATHUS:| HHUTSHOrO .
KoJIe0aHus. 6 MasTHnKa  [KOI€0annii B mpuponel Y'Y ]| Ha MpUMepaXx|H MPaKTHYECKHE YMCHUS
«xosebarenpHOE )
cBoGoble |OPITY H TEXHUKE. KOJIEOATENBHOTO IBIKCHUS, |10 PCUICHHIO  3a/ad)
JBUKCHHCY, KoJIebanus npu PELIEHUH CaMOCTOATEIBHO
«cBOOOIHbIE rpy3a Ha Ka4eCTBEHHBIX 3ama4]mpruoOpeTaTh HOBBI{
KOJICOaHUN, NpYKHHE»: HAYYUTHCSI MOHOJIOTHYECKO 3HAHMS; LIEHHOCTHOG
«koJiebarenpHas AaTIMK U AMAJOTHUYECKOM peun. OTHOIIEHUE APYT K APYTY,
CcHCTEMaY, YCKOpEHHH, K YUHTENII0, K Pe3ybTaram
IITATHUB C
. o0yueHus; a3BUBATH
«MasITHUK; Kpenekom, ¥4 ’ p
PaccMOTpETh Ha0op rpy3os, VHUIIVATHUBY.
KosiebaTenpHOe HHTE, BaGop
NPY/KHH
JBUKEHUE HA
npuMepax
MIPY>KMHHOTO U
HUTSIHOTO MasATHUKOB.
25 Benuuunsl, [3akpenuts 3Hanus] [Ipe3enrtan |HaseiBars Benuuunsl, (OBnangers  perynasTuBHbIMHCdopmupoBaTh § 24,
XapaKTepus|ydaumxcs d us. Buseo. [xapakrepusytomme  |YY]l  npu  BBUIBWKEHMHO3HABATENbHBIA HHTEPEC,| 25
yiome KOIEGATENEHOM C6opHHK KoJIe0aTeIbHOE TUIOTE3 O  3aBUCHMOCTHTBOPYECKHE CIIOCOOHOCTH Yp.
. IIBIKCHHE; nepuoza u YaCTOTHIM HPAKTHYECKHE YMCHHA | 94 (9
KomeGaTe ABHKCHIH; 3a7a4 ) | (
O3HAKOMUTE 3aIuChIBaTh POPMYITY |CBOOOIHBIX KONCOaHMATIO ~ pCIICHHWIO  3amaq) 4)
HOE B3aMMOCBSI3H IIEPHO/IA [HUTSHOTO MasTHUKA OT €r0  [CaMOCTOSTEIbHO )
JBYDKCHHEC yHaluxes q 1 9aCTOTHI KOJICOAHUH]UTHHBL, MIPYKUHHOTO|IPHOOpETaTh HOBBI
BCJIMYMHAMU, POBOJUTH MAasTHHUKA — OT Macchl TeNa U|3HAHUS; LIEHHOCTHO4
XapaKTEpU3YIOIUMHI YKCIICPUMEHTAIBHOE  [9KCHEPUMEHTAIBHOM OTHOIIICHUE JPYT K IPYTY.
KosebaTeNbHOe HCCIIe/IOBaHNC HPOBEpKe BBIIBUT'ACMBIXK YUHTEIO, K PE3yJbTaTam
NBJKEHHME:  TEpUOJ, 3aBHCHMOCTH TI€pHO/IA [[UIIOTE3, BBITMIOJIHCHUH| 00y UCHHS; pa3BHBaTH
4acTOTa, CMEIIeHHe KoJIeOaHuH 9KCIEPUMEHTA U PEUICHUH |HHHULUATHUBY;
ammuTyna, dasa, W [PY>KUHHOTO ) KaueCTBEHHBIX U PACYETHBIX [HCIIOIb30BaTh §
ux emumnnamu B CH] MasTHUKa OoT Mu K.  [3amau. 9KCHEPUMEHTAJIBHBII
METO/I MCCIICIOBaHHS TIPU
Hay4UTh pemarH N
. H3y9eHUN KoneGaHui
PACICTHRIC 3a/1a1H. HHUTSIHOTO U MPYXUHHOTO
MasiTHHKOB.
26 Jlabopamop|Viccnenosars O6opyposaluOnpenensiTh OsrazieTs nassikamMu ChopMUpoBaTh
nas 3aBHCHMOCTD TIEpPHO/A e TP: 1aTYMK [KOJIMYeCTBO  (4MCII0)CaMOCTOSTEILHOTO MIO3HABaTENNbHBIN HHTEpEC
CKOpEeHUsA T v
padoma No | 9acTOTH cBoGOHbIY YKOP » [koneOaHuit MasiTHUKA, [IPHOOPETEHUsT 3HAHWI U TBOPYECKYI]
- . WTATAB € ly3MepsiTh BPEMs 9TOTO [KOJIEGATENLHOM JBMXEHUN | MHULUATUBY,
3 KONeOaHuli MasTHUKA| gpenexom
OT I JUIHHDI waop | |KOTHUCCTBA HHUTSHOTO MasTHHKa]CaMOCTOSTEIbHOCTh H
«Hccmenona A : "pyml:ﬂ KOJIeOaHUiA; no3HapaTelbHeIMU Y'Y/ Ha |TpHOOpeTeHnn HOBBIX
HHE pasuoii |PACCUHMTBIBATH MEPHOJ[BHIMOTHEHHH KCIEPHMEHT, 3HaHPII>‘£ U MPAKTHYECKHUX
3ABHCHMOCT JKécTroCTH, [ 9ACTOTY KOJleOaHumit |TIOCTaHOBKH 1esIeii| yMeHHit o uccie10BaHu
Ha6op rpy3oB|MasTHHKA,; IUIAHUPOBAHUS, 3aBHCHMOCTH TIEpHOJa
nuepnoaa u no 100 r.  [yicrionb30BaTh 3HAHUS [CAMOKOHTPOJSI ¥ OLEHKU |9acTOTHI CBOOOTHBIN
JaCTOTbI KOMIBIOTED, |3apHCUMOCTH TIEPHO/Ia [PEe3yJIbTATOB cBoei{KoneOaHuii MasTHHKA OT
CBOOOTHBIX AATIUR Ny gacToTel KONEOaHM neaTenLHOCTH NpUEro UIMHBIL, LEHHOCTHOE
- yCKOpeHusi,
KOIeGanyii rpys ¢ 1v1a;m-n/n<az3 or erd ngcnzz[c;sannn 3aBI/ICI/:zIO(§:TH ETHI;)PI[J;ZJI:IIII/(I)G :(:[p}:; 1; s;};l;}};
JIMHBI B OBITY. nepu u Y4acTOTh,
HUTSIHOTO KpIo'KoM, 8 Y P 5 A Sari 6y - » K pesy. ot
TérKast u CBOOOIHBIX KoJ1eOaHui 00yueHHs; yMme
MasTHUKa HepacTsKHMA HHUTSHOTO MasTHUKA OT erdHUCHONb30BaTh
OT €TI0 sl HUTb, JIJTMHBL. SKCIEPHMEHTAIbHBIN
JUIMHBDY PYyJaeTKa METO HUCCIICOJOBaHUSA

3aBUCUMOCTH II€puoaa ¥
4aCTOThI, CaAMOCTOATCIBHO)

MPUHUMATH pelieHus
000CHOBBIBATH U
OIIEHUBATh pe3ynbTaTh
CBOMX JICHCTBUM
NPOSIBIATh ~ UHUIMATUBY
padorathb B rpyIng

(mapamu).




27 3aryxaroru|3akpenuth 3Hanus o | [Ipesentan (O0bscuuts  npuunuyOsnaxers — perynstuBHbiMY CopmuposaTh § 26
e KoJIe6aTeIbHOM wst. Buzeo. [3aTyxanns cBobomubix|YYJl  1pu  BbIABWKCHMYIIO3HABATENBHBIA HHTEpec, Yip.
KOTCOAHILSL. [BHKEHA; BBecTCOOPHUK KoJieOaHMii; Ha3bIBaTh THIIOTE3 o np61/1qy1Hax TBOPYECKHE CIIOCOOHOCTH 25
Brmysxent (busHueckue moHsTHS [3a124 chomzm 3aTy)<(5aHI/IS£ CBOOO/THBIX M IPAKTHUECKUE YMCHUS '
YIIECTBOBAHMS KoJIeOaHMH WO  peIICHHIO  3a71ad;
BIC (3aTyXatorlue HE3aTyXaroIHuX SKCIIEPIMEHTAILHON CaMOCTOSITEIBHOCTh ):
KOJICOAHTISL. Konebanusy, KOJICOaHHH; HpoBepKe BBIJIBUTQeMBIX| IPHOOPETEHNI HOBBIX
«BbIHYX/ICHHBIC MOJIb30BaThCS TMITOTES, BBINOJTHEHUY 3HAHU, LIEHHOCTHO4
KOHe6aHI/I${»; Hay4YUTH MOJIy4YCHHBIMU SKCIIEPUMEHTAa W pelIeHnH|OTHOIICHHUE IPYT K IPYTy,
pelmars  3amayd  Ha 3HAaHUSIMA H3a/1a4;HayIUThCS K YYHUTEITI0, K pe3yibTaTam
KoyebaTeIbHOe HOBCETHEBHOM JKU3HU. |cCaMOCTOSTEIbHO HCKaTh|00ydeHNS; pa3BHBaTH
JBIDKEHIE. AQHAJIM3UPOBATH U OTOMPATh |HHULUATUBY, paboTaTh B
HHPOPMAIHIO IpUTpymIe (mapamu)
MOATOTOBKE IPE3CHTAIIMN C|HCIONB30BaTh
nomouiblo  MHTEpHETa KO KCHEpUMEHTATBHBIN
JIOTIOJIHUTEIIbHOM METOZ HCCIEIOBaHUS IIPH
JIMTEPATypBL. H3YYCHUM BBIHYK/ICHHBIX
KoJIeOaHMi.
28 Pe3onanc |3akpenuth 3HaHus o |IIpesentar|llonnmars OBnagets perynaTuBHBIMACHopMHUPOBATH § 27
KOJIE6ATEILHOM us. Buneo. [MEXaHHYECKYIO YVl 1npu  BBIIBH)KEHHHTIO3HABAaTEJBHBIN HHTEpeC,| VYip.
JBHKCHUM; ecTH CGopHuK  |CYIWHOCTD SBJICHUTUIIOTE3 0 NPUYHHAX|TBOpPYECKHE crocoOHocTH| 26
(usHueckue TOHSTHE 3724 pe3oHaHca; BO3HHKHOBEHHUS U IPaKTHYECKUE YMCHUS
N OOBSCHUTh, B  YeMMEXaHWYECKOTO pe3oHaHca Mo  pemeHuto  3amad;|[IpeseH
«MEXaHUYECKUHI .
3aKJII0YAeTCsl SBJICHHUE [3KCIIEPUMEHTAIIbHOI CaMOCTOSITENFHOCTh H Tamus
PE3OHAHCY; BBIACHNTD pe30oHaHca; MPUBOAUTHIPOBEPKE BBIZIBUTaeMBINIPHOOPETEHIH HOBBIY «Mexa
yciosus, 1ipy IIPUMEpPHI IONE3HBIX HTUIIOTE3, BBINOJIHCHUH|3HAHUH, LICHHOCTHOQ HUYEC
KOTOPBIX  HACTyIaeT BPEAHBIX INPOSBICHHUH |SKCIIEPUMEHTa U PEIIeHHe |OTHOIICHHE Ipyr K apyry| wui
SIBICHUE  PE30HaHCa pe3oHaHca IYTWKA4YECTBEHHBIX  3a/ad  HAK YUYHTEI0, K pe3ylbTataM pe3oH
HAYYUTHCS pemary yCTpaHEHHUS SIBIICHUE pe3oHaHca;00y4deHus; yMeTh paboTaTH HC»
3a1aun HA HOCJIC/THHX. HAay4YUTHCS CAMOCTOSTEINBHO (B TPYIIIE; UCHIOIB30BAT
KoJe6aTeNbHOE UCKaTh, aHAJIM3UPOBATh U [IKCIICPHUMEHTAJIBHBIIT
JBIDKEHHE, Ha 0oTOMpaTh MH(GOPMALUIO MTPUMETO/ UCCIIEIOBAHMUS IIPU
MOATOTOBKE IPE3EHTAINH C [M3YUeHUU SIBJICHYS
pe30HaHC.
nomomeio  VHTepHeTa  ¥Mpe3oHaHca.
TIOTIOJIHUTEIBHOU
MTEpaTypEL
29 Pacnipoctpan [3akpernts 3Hanus o | Ipesenrar([Iposoauts Osnazmets  perynstusHbME ChOPMUPOBATH § 28
eHme KoJIe6aTeIbHOM WAL HaOmoeHns sBiieHns |YVY/]  npu  BBIIBHKEHHHIIO3HABATEIBbHBIN HHTEpeC
KoneGanmi B EwKeHIH, Bupeo. [PacTPOCTpaHEHMs  [IWIIOTE3 O PacTpOCTPAHEHUHK U3YYeHHI]
DAcCMOTpETH ynpyrux koneGaHuil Hynpyrux kosie0aHWll B ra3e|MEeXaHHYECKHX BOJH H WX|
cpene. Ppa3IHYHBIX cpenax]KUIKOCTH, TBEPJBIX TelaX, |BUIOB;
Bomupr,  |MXAHM YMeTb Ppa3In4aTHBOCIPUHUMATH CaMOCTOSITEIIBHOCTh H
PaclpoCTpaHCHIA . HPO/IONBHBIE HYuepepabaThiBaTh, npHoOpeTEeHHN HOBBIX
YOpYruX — KOIeOaHHii] HONEPEYHble  BOJHBL|IPEAbABIATE MH(POPMALMIO3HAHMIA, LEHHOCTHOE
BBECTH (bmldquKoe KpaTKo u yeTk(B  CJIOBECHOW  0Opa3HOWOTHOIIEHUE NPYT K IPYTY.
TIOHSITHE OTBEYaTh Ha BOMpPOCH |GOpMeE, BBIIENATE OCHOBHOEK YUHTENIO, K PE3yIbTaTaM
«MeXaHnuecKas nocie naparpada. coZiepXKaHHe IPOYMTAHHOTO|0OyUYEHYS; pa3BuBaTH
BOJIHAY; PACCMOTPET TEKCTa; Hay4YHUThCS|MHUIINATUBY.
BHJIBI BOJIH. OLEHUBATH pe3yJbTaThl
cBoei JeSTEIIBHOCTH,
MpeBUIETh BO3MOJKHBIQ
pE3yJIbTaThI; pa3BUBATH)
MOHOJIOTHYECKYIO u
TMaIOTOBYIO PEYb.
30 Jnnnaa 3akpenutb 3HaHus o [Ipesentau|HasbBare pusuueckudOBnaneTs HaBbikamu|CpopMUpoBaTh § 29
BONHLL  |MexaHmueckux us. Buieo. [BETMUAHBL CamMOCTOSITENBHOTO TO3HABATENBHBIH HHTEpEC| Yp
Cropocts  |[BOIHAX " u{ CGopHuk |XaPaKTepu3yomme nprobpereHus 3HaHHil 06 [k u3ydeHurd 97
XapaKTePHCTHKAX: sajau |YIPYTHE BOJHBIJyIPYTHX  BOJHAaX W  MXMEXaHHYECKHX BOJIH M HX
PacIpoCTpaHy 3aMUChIBATh (POPMYITBI |XapAKTEPHCTUKAX;, HAXOUTH BUJIOB;
HUSL BOJMIH. | oPhoA B HacTota B3aMMOCBSI3M  MEXKIYOTBETHl Ha IOCTaBJICHHBIE |CAMOCTOSTEILHOCTD H
BBECTH (I)I/I3I/IquKI/I€ HUMU, INPUMEHATHBOIIPOCHI; HAaYy4YUTLCS npnoGpeTeHI/m HOBBIX]
ITOHATHA «IUTHHY [IOJIyYCHHBIC 3HAaHUS BOLICHUBATh Pe3yibTaTh SHHHHﬁ, IICHHOCTHOY
BOJHBD)» M «CKOPOCTH TIOBCETHEBHOM KHU3HH. [cBOCH IeSITebHOCTH)OTHOIICHHE IPYT K APYTY
PacIIpoCTpaHCHUA MpEeIBUACTH BO3MOJKHBIK YYHUTENIO, K pe3yJibTaTaM|
BOJIHBD»;  HAay4YUThCH pe3yIbTaThL, pa3BUBaTHOOYUYCHHS; pa3BHBaTH
MOHOJIOTHYECKYIO WVHALUATHBY

pemraTh 3a1a4m.

JAUAJIOTUYICCKYIO PEYb.




31| 8 | Ucrounuku [3akpenurs 3Hanus o IIpesenra|llpumensits 3xanus OBIaneTh HaBbikaM CHOpMHUpPOBATEL § 30
3BYKA. MEXaHHMYeCKIX s, |3BYKOBBIX KOJNEOaHHANCAMOCTOATENBHOIO § TO3HABATEbHBIH HHTEpEC| Yp
3ByKOBHIC KOJIeOaHUIX d  Bugmeo. |4 00BSICHEHUAIPHOOpPETEHUT  3HAHUII  OK 3BYKOBBIM KOJICOAHMAM; 28
BOJIHAX; PAcCMOTPETH PA3HHIHBIX  3BYKOBBIY3BYKOBBIX KoJIeOaHMsIX {pa3BUBATh TBOpYECKHUd
KOJICOAHUS. a5 ’ 6 ] SBIICHU; KPaTko HBOCIPHHHUMATH, CIOCOOHOCTH i
YKOBBIC KOJICOAHHL, YeTKO OTBEYaTh HJuepepabaThIBaTh, [PaKTHYCCKUE YMEHUS
W3y4YUTh NpHOOp A
BOIIPOCEHI TOCIIUPENBIBIATS HH(POPMALHUIO [CAMOCTOSTEILHOCTD B
KaMepToH; naparpada;  pemarys  CIOBecHOH  oOpa3HONNpHOOpETEeHHN HOBBIX
ITO3HaKOMUTB g KaueCTBEHHbIE 3amaurdopme; Pa3BUBATH3HAHHI; YMETh IPUHUMATH
YJIBTPa3BYKOM % Ha 3BYKOBBIMOHOJIOTHYECKYIO W CaMOCTOSITEIILHBIC
HH(Pa3BYKOM, KOJIeOaHUs. TMATIOTHYECKYIO peub]peleHus, 000CHOBBIBATH
METOJIOM HAyYUTBCS CaMOCTOSITEIBbH(OIICHNBATh  pE3yIbTaTh
onpeseneHus paboTaTh ¢ HOBOY|CBOMX JIeHCTBUH, paboTaTh
paccToAHUs 710 nHbopMarmen. B TpyIIIIe
00BEKTa C TOMOIIBI
YIbTpa3ByKa =
DXOJIOKALMEH.
321 9 Bricora, |[3akpenuts 3HaHua d IIpesenran|[Iposomuts Opinazers  perynsiTuBHEIMYChopMUpOBATH §31
TeM6p u  |3ByKOBeIX BOnHax ¥ us. Bumeo. HaOJIOACHUS 3 YVJI 1npu  BBIIBM)KCHHUHIIO3HABATENBHBIN HMHTEpEC Yup
IPOMKOCTS |F1X XaPAKTEPHCTHKaX CGopHuK |3BYKOBBIX KOJICOaHUM; [TMIIOTe3 O  3aBHCHMOCTHK 3BYKOBBIM KOJICOAHMSIM; 29
BEICOTA, TeMmOp 3amau YMETh Ppa3InYaTHBBICOTHI 3BYKA OT YaCTOTHI, apa3BUBATh TBOPYECKHA
3ByKa XapaKTEPUCTUKN 3BYKYTPOMKOCTH — OT aMIUIUTYJIb|CIIOCOOHOCTH I
TPOMKOCTD. U HX 3aBUCUMOCTH OT|KOJIeOaHUH NCTOYHHUKA 3BYKa IPAKTHYECKUE YMEHUS
YaCTOTHI M aMIUTHTY b1 9KCIIEPUMEHTAIBHOM|CAMOCTOSATENEHOCTD ):
3BYKOBBIX KoOJIeOaHMH{IpoBepKe BBI/IBUT'aeMBIX|[IPHOOPETEHIN HOBBIX
KpaTko ¥ YeTKJTHUIOoTe3, BBINIOJTHEHUH|3HAHUH; yMETh IIPHHUMATH
OTBeYaTh Ha BOIPOCHI3KCIEPUMEHTA PEIICHHIHN| CAMOCTOS TeIbHBIC
nocie maparpada. KaueCTBEHHBIX 3aJa4]pelieHns, 000CHOBHIBATE
Hay4YUTHCS OLICHMBATHOLICHUBATh  PE3YJbTATh
pe3yabTaThl CBOEH CBOMX JAEHCTBUIL, paboTaTh
NEATENBHOCTH, TPEIBHUACTHB IPYIIIE.
BO3MO>KHBIC PpE3yNbTaTHI;
pa3BHBaTh MOHOJIOTHYECKYIO
U TUAJIOTOBYIO PEYb.
33| 10 | PactipocTpan|3akpemnuts 3HaHus IIpesenralllpoBoauTs Omnanets  peryraTUBHBIMHACGhOpMHUPOBATH § 32
CHIHIE 3ByKa. |YUAIIMXCA O 3BYKOBBIX nus.  |HaOmoxeHus YVJ]l 1npu  BBABMKCHUMIIO3HABATENBHBIA HMHTEPEC Yp
3ByKoBbic [BOTHAX; PACCMOTPETH Buzeo. |PaCTIPOCTpAHEHHS — |PMIOTE3 O  3ABHCHMOCTHK — M3YMCHHIO 3BYKOBBIX| 30
HEOBXO/HMEIE 3BYKOBBIX KOJIEOaHHI |CKOPOCTH 3BYKa OT CPE/bl HBOJH M UX XapaKTePUCTHK,) @3,
BOJIHBI. - s B pa3HBIX cpemaxjor ee TEMIIEPaTypPbI|CAMOCTOSTEIILBHOCTh ;-
KPaTKO ¥ YeTKJIKCIIEPUMEHTAIBHOM MPUOOPETEHNH HOBBIX '
PacTpoCTpaHCHIA OTBeyaTh Ha BOIPOCHI |[IIPOBEPKE BBIJIBUTAEMBIX|3HAHUIA, LIEHHOCTHO4 6).
SBYKOBBIX  BOJH N nocie maparpada. runoTes, BBIMOJTHEHUH|OTHONIEHHE JPYT K APYTY
CKOpPOCTE ~ 3ByKa B IKCIIEPUMEHTA PEUICHUHK YYHUTEINIO, K Pe3ysibTaTam
pa3HbIX cpenax 3a/1a4; HAY4YUTHCS OLICHUBATHOOYUYCHHS; pa3BuBaTH
Hay4UTh pemarH pe3yIbTaThl CBOCHHHULIMATHBY.
3aJa4yd Ha 3BYKOBBIQ JCATCIIBHOCTH, IPEABUAECTH
BOJIHEL BO3MOKHBIE Ppe3yIbTaThI
pa3BHBaTh MOHOJIOTHYECKYIO
U JIHAJIOTOBYIO PeUb.
341 11 Konmponsua O000uTE A Pazmaroun|Ymenus  npumenstyllo3sHaBaTenbHble: Jlemonctpupytor  ymenud[1oBTO|
2 paboma No [PAKpenuTh SHAHHS BIH TeopeTH4ecKrne 3HaHus|Brionparor Haubosneapemarh  3a1aun  PasHeY puTh
3noteme [uammcH no tewq watepuan I8 B e oo | 823-
«Mexannuecy‘Mexanmieckue q)imqecgﬂe 3a;;qn 3a/laHui. 33
yie KoneOanus| 10T 1 BOMHbL. PerymsituBHbie:  OCO3HAIOT
U BOJIHBL 3ByK» 1 X KauecTBO u YPOBEHH
3ByKy IIPUMCHCHHC N YCBOCHUS y4eOHOT!
PCHICHUIO 3ajaa4d IIg MarepHuaia.

3TOI TeMe.

KomMmyHHKaTHBHEIE: YMEIOT]
NPEJCTaBIATh  KOHKPETHOE
COZIepKaHHE U MPEJICTaBIISATH

€ro B HY)XXHOH opme.




35| 12 | Otpaxenue |3akpernarts 3nanus d IIpesentalllpoBoauts PasBuBarh HaBeIKH CHOPMHUPOBATH § 33,
SBYKa 9X0 3ByKOBI)IX BOJIHAX ] us. Ha6ﬂ}0ﬂeHI/Iﬂ MOHOJIOTHYECKOM HWII03HABATEIbHBIN HUHTEPEC «I/ITOF
3syKoBOiH [BBECTH noustust:|  Bugeo. |PACTIPOCTPAHEHHsS  JIHATOTHYECKONH PEUH]K H3YUIEHHUIO 3ByKOBOTO u
N 3BYKOBBIX KOJIEOAHMIT |yIUTBCS — BBIpaXKaTh  CBOHPE3OHAHCA,
«©XO0», «3BYKOBOY TJ1aBbI
pe30oHaHC. B pasHBIX  CPENaxiMbICII TIPA OTBETaX HYCAMOCTOSTEIBHOCTD
pPE30HAHC»; HAYYMTE »
KpaTko M YeTK(BOIPOCHT; BBLIEISITHIPHOOPETEHIN HOBBIX
pCIIATh 3a1a4u. OTBeYaTh Ha BOIPOCHJOCHOBHOE CoJleprKaHVe|3HAHMIA, LIEHHOCTHO4
nocre naparpadajpounTaHHOTO TEKCTa,OTHOIIEHHE JPYT K JPYTY
TPUMEHSATH HaXOJUTh B HEM OTBETHI HAK YYHTENIO, K Pe3yJIbTaTaM
HOJydEHHbIE  3HAHHSBOIPOCHI MOCIE maparpada. |o0ydeHus; pa3BuBaTH
IPH PELICHAN 3a/1a9. TBOPYECKYIO HHULIUATHBY.
1. DnexkTpomarnurnoe mose (16 1)
36| 1 | Maruutnoe |Hamomuuts moHsTHE|O80pyrosann| [IposoauTs OBnagers  peryaaTuBHBIMYChOpPMHUPOBATH § 34
HoIIe «MATHUTHOE  IIOJE» eTP:  [gaGmonenus cniexktpodVYJl Tnpu  BBIIBHKEHUYIIO3HABATENBHBIA HHTEpEC
HO3HAKOMUTS HAemoncrpauny oy rpix moeit ¢ rumores 0 MPUYHHANK HU3YIEHHI0 MATHATHOTO
A SIBIACHNE |11\ / o I11EIO JKENIEe3HEIX [CYIECTBOBAHMS MArHHTHOTIIONS, €TI0 HCTOMHHKOB
HCTOYHHUKAMHU M 3ekTpomary ym ’ ’
.° |OmMAIOK; Kpartko  HIOJNA BOKPYT MOCTOSHHOT(CaMOCTOSATEIbHOCTH H
BHJAaMM Mar"HutHorq  HWTHOH 6
wHayKumy: [I6TKO  OTBedaTh  HYMarHura u M3yIUTHIpHOOpeTeHNH HOBBIX
oyt (OIHOPOIOHOE W o
JaTYmK  |BOMPOCHI MOCIIrUmoTe3y Awmrepai3HaHmi, [EHHOCTHO{
HEOTHOPOJIHOC); Hanpskenus,|aparpada; pa3BHBAaTh MOHOJIOTHYECKYK|OTHOLIEHUE IPYT K APYTY.
HAYYUTb TPApUICCKH| conenona, |[mpuMeHsTh M IMAJOTOBYIO Pedb; YYHTHK YUHTENIO, K pe3yibTaTaM
HU300pakaTh TOCTOSIHHBIN 110y deHHble  3HAHUS|BBIPAKATH CBOM MBICIH NPHOOYIECHHS; pasBuBaTH
MaTHHTHOE TOJIe. TOJIOCOBOM |1y pemiennu 3a1a4.  |OTBETAaX Ha BOIIPOCHL. TBOPYECKYIO MHUIIMATHBY.
MAarHHT,
TpyOka IIBX,
KOMILIEKT
IPOBO/I0B.
37| 2 |Hampasiienue|3akpemniaTs 3HaHus 0 |06opyAosanulIpoBoauTh OBnagets peryasITuBHEIMHCopMHUpOBaTH §35
TOKA U MArCHUTHOM TIOJIE U eTP: HaOmronennss  uHUHY Y/ 1mpu  BRIIBIDKCHWHNIO3HABATEIbHBIA HWHTEpEC Yp.
E€MOHCTPALY| 7
T — Fpaq)I/IlIeCKOMIl PAMMIMArHUTHBIX TONEH ¢ [rumoTes o CymecTBOBaHMHK U3YYEHHIO MArHUTHOTO | 32
. i MOMOIIbIO MATHUTHBIX |CBSI3U MEKIY HalpaBlIeHHeMIIos, TBOPUCCKHE| (1 _ 3
JIMHMI ero  |PSACTABICHHUY; «M3mepenne : (1-3)
CTpEJIOK; M3YYUTHTOKA B  TPOBOJHUKE ¥ CIOCOOHOCTH i
Hay4YUTb XapakTepucT o
MarauTHOTO K MHEMOHHYECKHE HANpaBJIeHAEM JIMHUN €erqrupakTHYecKue YMEHHs M0
M0J1b30BaThCA -
OIS p nepemenoro[IPABHIIA OypaB4uKa ¥ [MATHUTHOTO HOJISI{HCIIONb30BAHUIO TTPABHIIA
HPAaBAIIOM OypaBuuKa( = ...  [mpasoit PyKu]pa3BUBaTh HaBBIKHOYpaBUMKa JIIsl IPSIMOTO
AT HIPSAMOTQ npyxkanaabLh{IPIMEHATH MOHOJIOTHYECKOH AIIPOBOJIHAKA C TOKOM H
MIPOBOJHHUKA C TOKOM|) ast TIOJyI€HHbIE  3HAHHS|IUAJIOrOBONM peud; yYUTHIpaBHiIa PaBOM pyKH Iis|
IpaBUIOM npaBoﬁ IPHCTABKA- |1ipyg pemIeHUHBBIpa)KaTh CBOM MBICIH IIPYCOICHOMIA,
PYKH JUTS CONICHOHJIA. ocmmorpadf ayecrpennrIx 3a1a4. |oTBeTax Ha BOTIPOCH|CAMOCTOSTENIBHOCTD H
;::Z:::;’;‘ KaYeCTBEHHBIX 3371a4. OpHOOPETEHHH HOBBIX
b ~
HaGop 3HAHUI, [EHHOCTHO4
1POBOIOB OTHOILIEHHE APYT K JAPYTY
K YIHUTEII0, K Pe3ylIbTaTaMm
00y4eHusl.
38| 3 O6Hapy>1(eH1/1 3akpenuth 3HaHUA 0 | [IpesenTtar |U3yunts Omnagets peryasTuBHIMHChopMHUPOBATH § 36
e MAarHHTHOTo|MarHuTHOM noJie Hsl. MHEMOHUYECKHE YYJl npu  BBABMKECHUHIIO3HABATENIbHBIN HHTEpEC Vop.
HOJIsL 10 ero [chopMEpoBaTs Bijeo. |PaBHIa NeBoil pyku; [rumores 0 NeHCTBUYK M3Y4EHHIO MarHUTHOTO | 33
9 O —. TPUMEHST MarHUTHOTO TOJISTH OIS, TBOPYECKHE
JCUCTBHUIO HA M MTOJTyYCHHBIC 3HAaHU4IPOBOAHUK C TOKOM H CIIOCOOHOCTH i
HiaekTpraeckye TpaKTHKA npu PpELICHUHIBIDKYINYIOCS  3apsDKCHHYIO|IPAKTHYECKHE YMEHHUS I10)
N MHEMOHHYECKUM B ————— .
# TOK. J Jad; |4acTHIly; Pa3BUBATh HABBIKM[MCIIONB30BAHMIO TIPABUIY
Mpasiio HpaBUJIOM J1eBOY KpaTk0O M YeTKJMOHOJIOTHYECKOit HneBoit pyKH
p o PYKH. OTBEYATh Ha BONPOCH! |IMaI0rOBOM peyH; YUUTh CaMOCTOSITEIbHOCTD H
JIEBOU PYKH. nocie naparpada. BBIPAXKAaTh CBOM MBICIH TIPH[IPHOOPETCHHH HOBBIX
OTBETax Ha BOTIPOCH|3HAHNIA, [EHHOCTHO{

Ka4C€CTBCHHBIX 3aJ1a4.

OTHOILICHHE JIPYT K JIPYTy
K YYUTEITI0, K pe3yiabraram|
0o0y4eHusl.




39 Wnaykuus [3akpermts suanmst  d Ipesenrar[Hsysuts HoBeIdOBNaneTs  perynsTuBHEIMHChOpMUpOBATH § 37
MATHHTHOTO |MarHuTHOM nosie] us. Buneo. [pusndeckue YV npu pelIeHnYI03HaBaTENbHbI UHTEPEC
—— BBectH  (usmuecknd COOpHUK [BETHTHHEL pacdyeTHBIX 3ama4 HYK M3Y4EHHUIO MAarHUTHOTO
MarauTHBIA TOHATHA  CHHLYKIHH sadas ;zﬁiiz%;3y}omngone EEJII[S}IIK I;I’;‘H?UIO u xortypalaen ' rsiceray
MarHuTHOTO TIOJISY, ’ [/ KOHTYPaBCTHHIIH,
MOTOK. g NPUMEHSTH OpHEHTAIN! IUIOCKOCTHXapaKTepPH3YIOINX  €ro
“MArHHUTHBIA  HOTOK MONy4YeHHbIE  3HAHUSJKOHTypa IO OTHOIICHHIO HCaMOCTOSTEIBHOCTH ):
Hay4IuTb pCIIaTH npu peLIEHUATMHIAM MarHUTHOWPUOGpETEHHH HOBBIXN
pacyeTHBIE 3a1a9H. pacyeTHBIX 3aJa4jUHAYKIUE U OT MOMYJIsI |3HaHMI q
KPaTKo U 4YeTKdBeKTopa MarHUTHOWXapaKTePUCTHKAX
OTBEYaTh Ha BONPOCHIMHIYKIIAU MarHATHOTMarHATHOTO oIS
nocre naparpada. MONsA; Pa3BUBAaTh HABBIKU[IIEHHOCTHOE  OTHOIIEHHU{
MOHOJIOTHYIECKOH HIpyT K OpYry, K yUUTENIO)
ITaTOrOBOM peyn; K pe3ysbTaTtaM 00yqeHusI.
40 SBnenne [3akpenuts 3HaHus o | [Ipesenran|Habmonats YOBmanets  peryaaTuBHEIMHChopMIpoBaTh § 39
3JIEKTpOMArH [MATHUTHOM To7e U HSL. OIUCHIBATD onsITE YV ]| npu PCIICHHHIO3HABATEIBHEIT HHTEpeC| Vp,
HTHOR ero B3ammocBssum d  Bujeo. |TOATBEPXNIAoOIIIHE pacdYeTHBIX 3a1aq HYK  H3YUCHMIO  sBICHHY  3f
TEKTPHUECKIM TIOSIBIICHUE SIBJICHHE JIEKTPOMAarHUTHOH [3JIEKTpOMarHUTHOM
HMHAYKIOHUH. SIEKTPUYECKOT0 TOKA|MHIYKIHH, OPYUHIOYKIIH;
TIOJIEM; BBECTH
B 3aMKHYTOM KOHTYPEBBIABIDKEHHH THIOTE3  (caMOCTOSTEIBHOCTh H
HOHATHE npu U3MEHEHHYBO3HUKHOBEHUH MpUOOpETEHNH HOBBIX
«OJIEKTPOMArHuTHAsA MarHUTHOTO HOJIS|MHIYKIIMOHHOTO ~ TOKA  B3HAHUA O TEXHHUYECKOM|
I/IH,I[yK]_II/Iﬂ)); paCKpBITB [IPOHU3BIBAIOILETO 3aMKHYTOM KOHTYDE; TIPUMCHCHU N SIBJICHU S
POJIb OTKPBITH) KOHTYD, JicIaTHpa3BUBaTh HABLIKHYJIEKTPOMArHUTHOM
SBIICHUS BBIBOJIBI;  NTPUBOIMTHMOHOJIOTHYECKOH WHHIYKIHA H
3JIeKTPOMArHUTHO HpUMEpEI TMaJOTOBON  pedM; YUUTHIIEKTPOTEXHHKE
VH/TYKIHH. TEXHUIECKOTO BBIP2KAaTh CBOM MBICIH IPYPATUOTEXHUKE;
NPUMEHEHHMS SIBJICHUS [OTBETaX Ha BONPOCHI MOCHQLEHHOCTHOE  OTHOILICHH(
SJIEKTPOMAarHUTHON  |maparpada. PYT K ApPYry, K YUUTEIIIO,
UHIYKIWH. K pe3yiabTaTaM OOydeHUs)
pa3BHBaTh  TBOPYECKYIQ
WHUIMATHBY.
41 Jlabopamopn N3yuuts sieiennd Jlemonctp{llons3oBarses OBnazersb HaBeikaMH CopmupoBaTh TToBTO
asn paﬁ()ma jV; BHGKT])OMaFHHTHOﬁ anusl. METOJaMU Hay4YHOrqCcaMOCTOATEIILHOTO 5 TMIO3HABATEIIbHBIN UHTEPEC pI/ITI) §
4 «M3yuene|HAYKUAH  ONBITHBIM Skcrepn [1O3HAHN, NpUOOpeTeHNs  3HAHMI qu TBOpUECKYH]| 39
TyTéM. MenT, |IAHHPOBATH HSsIBJICHUN DJIEKTPOMAarHUTHOWWHHUIMATHBY,
SIBJICHUSA HPOBOAUTH WHAYKLHH, CaMOCTOSITENFHOCTh ):
JJICKTpOMAarH 9KCHEPUMEHTHI ndno3HaBarenbHEIME Y Y [] prjnproOpeTeHnn HOBBIX
UTHOI HCCIIEI0BAaHUIO BBITIOJTHEHUH SKCIIEPUMEHTA,[3HAHNH ¥ TPAKTHYECKIX]
MH/TYKITHI» 3aBUCHMOCTH CHJIBYTTOCTAHOBKH HeneijyMeHnit 10  W3y4eHHI]
WHIYKIIMOHHOTO TOKa [[JIAHUPOBAHUS, SIBIICHUS
oT CKOPOCTHCAMOKOHTPOJISI M OLICHKHIJIEKTPOMArHUTHON
TIBHOKESHHS pe3yIbTaToOB CBOCHUHAYKINH,  LEHHOCTHO(
MOCTOSIHHOTO eI TeNbHOCTH NPYOTHOIIEHNE IPYT K JIPYTy
TyrooOpa3zHoro WCCIIEIOBAaHUH 3aBHCHUMOCTH[K YUUTEINIO, K Pe3ylIbTaTaM|
MaruTa CHJIBI MHAYKIIMOHHOTO TOK3OOyUeHUS; YMETH
OTHOCHTEIBHO OT CKOPOCTH  JBIKEHHSHCIOJIB30BATh
KaTyIIKH, MOCTOSTHHOTO SKCTIEPIMEHTAIbHBII
3aBHCHMOCTH TyrooOpazHOro MarHAT4METOx HCCIIeI0BAHS
HAIPaBIICHUS OTHOCHUTEIBHO KaTYIIKH|IPSIMOTTMHEHHOTO
WHIYKIIMOHHOTO TOKJ3aBHCHMOCTH HAIpPaBICHHUS|PaBHOYCKOPEHHOTO
OT TIOJIOCAa MarHUTa WUHIYKIMOHHOTO TOKA  OT\IBIDKCHUS Opycka
HAaIpaBJICHUS oToca MarfuTa 7caMOCTOSATETEHO
IBIDKEHHS HAaIpaBJICHUS JBIDKEHUS|TIPHHIMATh perIeHus
MOCTOSIHHOTO MAarHUTAMOCTOSTHHOTO MarHnT4000CHOBHIBATH b
OTHOCHTEIIHHO OTHOCHTEIIHHO KaTYIIKH. OLICHWBATH  PE3YNIHTATHI
KaTyIIKH; OICHHUBATE CBOMX JeHCTBUH
TPaHUIIBI MPOSBIATh  WHHUI[HATHBY.
MOTPENIHOCTEHl  TIpH paboTaTth B TpyNIIg
W3MEPEHHU CHITBI TOK3 (Tapamm).
c TOMOIIBI]

MUJUIHAMIIEPA.




42 Hampaenenue|3akpenuts 3nanus o | Jlemonctpsyuurs npasundOBnaneTs  peryaatuBHbIMHChopMUpOBaTh § 40
MHIYKIHOHHABICHAH arus.  [JleHua, nosp3yscHY VY] npu pelIeHNHI03HABATENbHbIN HHTEpEC Vop.
0 TOKA 3IIEKTPOMATHATHO Bujeo |METOMaMM  Hay4HOT(KAYECTBCHHBIX  3a7ad  HAK M3YUCHHIO HAMpABICHHS| 37
: . MO3HAHUS, MPaBHIIO Jlenma, HIPAUHIYKIIHOHHOTO TOKa
I WHAYKOWH; H3YYUTH
paBUIIO IUIAaHUPOBATh HBBIIBIDKEHHH  THUIIOTE3  (JCAMOCTOSITENHFHOCTh H
npaBuiio JleHua; narty
Jlenna BBITIOJTHSTH BO3HUKHOBEHHH pUOOpeTeHNH HOBBIX
aIrOpUTM  PCLICHNS SKCIIEPHIMEHT NQUHAYKOIMOHHOTO  TOKa  B3HAHWII o mpasmie JleHna,
KauCCTBCHHBIX  3a/a4q BOSHUKHOBEHHIO 3aMKHYTOM  aJIOMUHHMEBOMIIEHHOCTHOE  OTHOIIEHHA
Ha IIPUMEHEHHE UHIYKIHOHHOTO TOKAKOJBLE; Pa3BUBaTh HABBIKH|APYT K JIPYry, K YIUTENIO
npasuia Jlenna. B 3aMKHYTOMMOHOJIOT HIECKOMH UK pe3ynbTataM OOy4eHHs;
AIFOMUHIEBOM TMANOTOBON PeYd; YYUTHCS|pa3BUBaTh  TBOPYECKYI]
KOJIbLIE;  MPUMEHATHBBIPAKaTh CBOU MBICIH NPH|UHHUIHATHBY.
MOTy4YeHHbIE  3HAHUJOTBETaxX Ha BOIPOCH IOCIY
npu pemeHnynaparpada.
pacdeTHBIX 3amaq
KPaTKo u YETK(
OTBEUYaTh Ha BOMPOCH
rocie maparpada.
43 SIBnenue |3akpennts 3HaHUA O | [Ipesenrar [U3yuuts sieneHngdOBnaneTs  perynstuBHBIMYChopmupoBaTh § 41
CaMOI/IHI[yKIlI/]ﬁBﬂeHHH WS, CaMOMHIYKLIHH, YV npu pellleHUYI03HaBaTENbHBI HHTEpEC Vup.
5IEKTPOMArHHTHOM Bujieo. [TOB3YSCE METOIAMH  [paCUETHBIX 3amadq HYK  M3yYeHHIO  sBucHHS| 38
MHJYKLMW;  H3YYATH HAyYHOTO  ITO3HAHMS|IpHMEHEHNE (hopMynb|caMONHIYKITHY,
SBITCHHC [UIAaHUPOBATh YPHEPIHH MAarHUTHOTO IIOJI{TBOPYECKHE CIOCOOHOCTH
BBITIOJTHSTH TOKa; yMETh  OOBSICHATHU NPAKTHUECKHE YMEHUS,
CAMOMHIYKIUY;
SKCIIEPUMEHT HqsIBICHHE CaMOUHIYKIUN|CAMOCTOSTEIBHOCTD H
BBCCTH HOHATHE H3Y4eHHIO  SBIEHMAPA3BUBATH HaBBIKAIIPHOGPETEHNN HOBBIX
CMHAYKTUBHOCTB», CaMOMHAYKIIWY; MOHOJIOTHYECKON W3HAaHUK O  MardHUTHOM
bopmyy 3HEpPruy HNPUMEHSTh TMaOTOBON pedn; y4HThCs|roe; pa3BHBaTH
MAarHUTHOTO TIOJIS. MOy4YeHHbIE  3HAHUSBBIPAXaTh CBOM MBICIH IPH|IIEHHOCTHOE  OTHOIICHH(
pu pelIeHNOTBETaX Ha BOMPOCHI IOCIEAPYT K APYyry, K YUHTEIO
pacyeTHBIX 3agaujmaparpada. K pe3yapTaTtaM OOy4eHHs.
KPaTKo u YETK(
OTBEYaTh Ha BOIIPOCH
nocie naparpada.
44 ITonyuyenue un|Bectu nousitud [Ipesenrar [[Ipumensats suanus o |OBnageTs HaBblkaMi CopMupoBaTh §42
nepenaya «TIepeMEHHBIi HsL. HEepPEMEHHOM CaMOCTOSITEILHOTO TO3HABATENBHBI HHTEpec| Vp,
[ePEMEHHOTO IIEKTPHYECKHIT TOK»; Buzco. [PICKTPHUECKOM TokKe HUpHOOPETEHNs  3HAaHWH (K  WM3YYEHHIO  SBICHH] 3Q
PAcCMOTpETH MOBCEHEBHON JKU3HH; [[IEPEMEHHOM CaMOWHTYKITHH,
QJICKTPHUYICCKQ BHOLIHI B . KpaTko " YETKQDJIEKTPHIECKOM TOKE|TBOPYECKHE CIHOCOOHOCTH
T'0 TOKa. . a OTBeYaTh Ha BONPOCH! [BOCHPHHUMATb, U TPaKTHYECKUE YMEHHS,
Tpanchopmat yCTpOHCTBO nocie naparpada. nepepabaTbIBaTh, CaMOCTOSITENFHOCTh H
o ruaiporeneparopa, OPEIbSBIATh HHPOPMAIHIO [IPHOOPETEHHUH HOBBIX
p- YMCHBIICHUC II0TCPH B CIOBECHOH  0OpasHOH3HAHMA O  MarHUTHO
SJIEKTPOSHECPTUN  TIPpY| (dopMme; pa3BHBATH HABBIKH |TIOJIE; pa3BuBartH
ee nepeaayde o1 MOHOJIOTHYECKOM WIOEHHOCTHOC OTHOIICHHU{
JIEKTPOCTAHIHI H JTHATIOTOBOM PEUH; YIUTHCS [APYT K IPYTY, K YIUTEIO
OTPeGHTEITsIM; BBIP2KaTh CBOM MBICIIH TPH|K Pe3yIbTaTaM OOydeHHs.
Ha3HAuCHNE, OTBETax Ha BOIIPOCHI I1OCTIE
. naparpada.
YCTPOHCTBO 5
TIPUHIUII JIEUCTBUS
TpaHchopMaTopa, erg
NIPUMEHEHNUE py
nepeaaye

QJICKTPOSHECPTUU.




45| 10| dnexTpomarnBaxpennts 3nanus of Ipesenran|Usyants nonstid OBaaeTs naBbikaMCpopmupoBaTh §43
THOE TOJIe. |TeKTpiaeckoM i L. «QJIEKTPOMATHUTHOE |CaMOCTOSITEIEHOTO [O3HABATENIBHBIN HHTEPEC
35 'HlﬁiaFHI/ITHOM nonax] Bumeo. [MOTE»KPAaTKO M HeTKQNpHOOpeTECHMs 3HaHMI]{K M3y4CHHI]
; .
JIEKTpoMar BBeCTH  (bU3HUECKOd OTBEYaTh Ha BOIPOCH! |pa3BHBATh HaBBIKADJIEKTPOMATHATHOTO TIOJISL
THBIC BOJTHBI TOHSTHE nocie naparpada/MoHoJIOrHYecKoi HWTBOPYECKUE CIIOCOOHOCTH
[103HAKOMHTBCS ~ COIMANIOTOBOM pEYH; YUUTHCHAU MPAKTHUECKHE YMEHHS
«QIEKTPOMArHuTHOE o
MIKAION BBIP@XKATh CBOM MBICIH TPHCaMOCTOATEILHOCTE H
HOJIE»;  pacCMOTPETH IEKTPOMATHUTHBIX ~ |OTBETAaX HA BONPOCH MOCIGNPHOBPETEHHH HOBBIY
NEPEMEHHOC BOJIH; MpUMEHSTHmaparpada. 3HAHWH; pa3BHBaTH
(BuXpeBoe) [OJIyYCHHbIC ~ 3HAHUS [IEHHOCTHOC  OTHOIICHHY
JMEeKTpUUYECKoe 0N pu pereHny YT K APYTY, K YIUTEIO
U €ero oTjJuyue OT] rpa(bnqecxnx n K pe€3yJibTaTaM 06y‘leHI/I$I.
SIIEKTPOCTATHIECKOTO PactCTHBIX 3a/ad Ha
s 3IIEKTPOMATHUTHBIE
2
XBpAKTEPHCTHKH BOJIHBI,  KpPaTko M
. YEeTKO OTBEYaTh HJ
3JIEKTPOMArHUTHOM —— Hoce
BOJIHBIL: BUJT naparpada.
CKOPOCTb, JUTMHA
BOJIHBI, MIEpUO]L
4acTOTa; PAaCCMOTPETH
LKAy
3JIEKTPOMArHUTHBIX
BOJIH.

46 | 11 |Konebarenpn|BBectn  pusuueckud [pesenrarn [Hadmromats Osrnazers  perynatTuBHBIMHCpopMupoBaTh § 45
blif KOHTYp. |HOHATHS HsL. CBOOOTHEIE VAP pu pelLICHUYI03HABaTeNIbHBIN UHTEepec Yp.
Monvienne |«>1extpomarsnTabie Biiieo. [?ICKTPOMArHUTHbIC  [pacueTHBIX 3a/1a4 HYK u3ydeHniq 42

y KONCOAHTISY KOIeOaHusI HupuMeHeHne  (HOPMyYIBI  |3IEeKTPOMArHHTHBIX
SJICKTpOMAarH S Kose6aTeNnbHOM TomcoHa; yMeTh OOBACHATH [KONeGaHuii,  TBOPYECKHU
«KOJe0aTeIbHBII .
UTHBIX ) KOHTYpE; ZIeNIaTH BO3HUKHOBEHHS HcmocobHOCTH i
xonebammii. [FOEYPs HOJIyINTH BBIBOJIBI; PEIIaTHCYIIeCTBOBAHMSI [PaKTHYECKHE  yMEHUs
CBOGOIHBIC pacueTHbIE 3a1aYd HEDIEKTPOMATHUTHBIX CaMOCTOATEIHLHOCTh H
SJICKTPOMArHuTHbLIC dbopmyny Tomcona.  |konebanuit BIIPHOOPETCHUH HOBBIX
KoJIeOaHus U KoJIeOaTeIbHOM ~ KOHTYpE]3HaHHI; pasBuBaTH
yHOCTOBepI/ITBCﬂ B HUX pa3BUBAThH HaBBIKHIICHHOCTHOC OTHOIICHHU(
CYIL[CCTBOBAHUH; JATh MOHOJIOTHYIECKO# AIpYT K JIPYTy, K YYUTEIO]
dopmyny  Tomcong [IMAIOTOBOM pEUM; YYUTHCS]K pe3ysbTataM 0OydeHHs.
(6e3 BBIXO/TA) N BBIP@KaTh CBOM MBICIH TIPH
— — OTBETax Ha BOIPOCHI IMOCI
v p naparpada.
3a/1a4u c eq
MIPUMEHEHUEM.
47| 12| Tlpunrnumns! [Beectu nousaTud Ipesenran |U3yanurs  npumimun Ymers 06BacHATHChopMHUpOBATE § 46
PaIHOCBS3H 1 <PAHOCBS3Y, usl. aJIOCBSI3N YIPHHUMIBL  PajMOCBSA3H  HIIO3HABATENbHBI MHTEpEC | Viyp.
TeNeBH e Hs| @MITHTY A Biijeo. |TCNICBHICHMS;  YMETHTCICBUICHHS; Pa3sBHBATHK  PasBUTHIO  CPEICTH 43
MOJTY SIS TOKJTa/IbIBATh JHaBBIKK MOHOJIOTHYECKOH HCBS3H; TBOPYECKHE
’ pasBUTUM CPEJICTHANAIOrOBOM peunjcrocobHOCTH Y
JETEKTUPOBAHUEY;
CBA3H; KPATKO M YETK(HAYUHUTHCA CaMOCTOATENbHJNPAKTHIECKHE YMEHUS B
paccMoTpeTh
OTBEYaTh HA BONPOCH|IPUOOpETaTh  3HaHWA  (UPUOOpETEHNH HOBBIX
TNPAHTAIIBI nociie maparpada. PasBUTHU CPEICTB CBSI3W; [3HAHHIA; pacIIupsATE
paauocBssy, nepepadarbBaTh O TEXHIIECKAH
MIPOLIECCHl MOAYJIALUY MOy I€HHbIE 3HaHUsJMHTEpEC.
1 IETEKTUPOBAHMS. oTbupars uHpOPMAIHIO O
pa3BUTAM CPEJICTE
croco6oB nepenaydy
uHbOpManMK Ha  JanéKug
pacCTOSHUSL € JIPEBHUN

BpPEMEH U JI0 HalIMX JTHEU d

IIOMOIIBIO MNurepuery
JIOTIOJTHUTEILHOM
JINTEPATYpbl; YMETb YETKO

BbIpa’XaTb CBOU MBICJIN.




48 | 13 | 9nexrpomart|3akpenuts 3Hanus ol [Ipesentan|HasbiBars pasnuunsie [Osnagers — perynstuBHBIMACOpMUPOBATH § 47
ATHAS 3IEeKTPOMATHUTHBIX HsL. Mana3oHbl YV npu  BBIABWKCHUMYIIO3HABATENBHBIA MHTEPEC,
npupoja  [BOHAX;  pacckasar: Bujeo. [PCKTPOMATHUTHBIX  |PHIIOTE3bI } ofrBopueckue crnocobHOCTH
06 IEKTPOMArHHTHO BOJIH; [TOHUMATHIJICKTPOMArHUTHON MPUPOAGU MPAKTHYCCKUE YMEHHS,
CBCTa mompone  ceera.  d IBOWMCTBEHHOCTh CBETa; pa3BHUBATh HABBIKYCAMOCTOSTEIBHOCTD H
pHpoa ’ CBOWCTB CBeTa, T.€. erOMOHOJIOIHYECKOM HpUOOpETeHUH HOBBIX
TIPOTUBOPEUHUAX . o . .
. Nyann3M; IPUMEHATh |IHalIoroBO# peud; Y4uThCs|3HAHMI, pa3BHBAaTH
MEKAYy  TeopHcH 1 HOJIyICHHbIE 3HAHHS BBBIPAXATh CBOW MBICIHM NPHLEHHOCTHOE  OTHOIICHH(
OKCIICPUMCHTAJIEHBIM MOBCETHEBHOM KU3HU. |[0TBETaX Ha BOMPOCHI MOCAJAPYT K APYTY, K YUHTEIHO,
U JAHHBIMH, THIIOTE3¢ naparpada. K pe3y/IbTaTaM 00ydYeHHMs.
M. Ilnanka; BBecTH|
MOHATUE (OTOHA, WY
KBaHTa,
3JIEKTPOMArHUTHOTO
H3JIyYEHUS.
49| 14 [lIpenomienned3axpenuts 3Hanus o |IIpesenran|[lonssosatscs OsrazeTs nasbsikaMi ChopmMupoBath § 48,
CBeTa CBETOBBIX BOTHAX M usl. METOJlaMH  Hay4HOrqCaMOCTOSITeIbHOTO [O3HaBaTeIbHBIH HHTEpeC| 49
® o |ux cBoiicTBax] Bueo. |NO3HAHWS, IPOBOIUTE |IPHOGPETCHIS 3HAHWH|K HU3YYCHHIO CBETOBBIX
M3HHICCKRIH HaOII0ACHUS OpraHu3aluu y4eOHO{BOJIH M WX  CBOICTB
paccMOTpETh SBJICHUE .
CMBICII BOJIHOBBIX CBOUCTH 1es1TeIbHOCTH; pa3BI/IBaT]':TBOp‘ICCKI/Ie CITOCOOHOCTH
NPEIOMJIEHHS  CBET3 o
IIOoKa3aTeIsa CBCTAa, HaBBIKH MOHOJIOTMYECKOHU MU MNPAKTUYCCKUC YMCHHS
IpeIOMIICHU S Ha TpaHULC pasena HOATBEPHKAAIOMINX €I ANATIOrOBOM PEYM; YIUThCS|CAMOCTOATENLHOCT B
Jlucrepcus ABYX cpen L DIEKTPOMATHUTHYIO  |BBIp@)KaTh CBOM MBICIH HPHIPHOOPETEHHH HOBBIY
) p ¢usuueckuit  cmbic npupoay; OOBSCHATHOTBETaX Ha BOIPOCHI MOCIq3HAHMIA; pa3BUBaTH
ceta. LBeTa |pokasarens IIOJTyYEHHbIE naparpada. [ICHHOCTHOE ~ OTHOLICHHUA
TCIL. npenomiieHus; Beecty pPE3ypTaTel U J€J1aTh ApPYT K pyry, K yUUTEIIo,
[OHATHE  JUCIIEPCHI BBIBOJIBI;  ITOHHMATE K pe3ysibTaTaM 00y4YeHHsI.
cBeTa, OOBICHUTD ¢usndeckuii  cMbIcT]
TIOKa3aTeInsI
LIBETA TEJL.
[PENOMIICHHST ~ CBETa
KpaTko M HYeTK(
OTBEYaTh Ha BOMPOCH!
nocie mnaparpada o
pelath KauyeCTBCHHBIQ
3aa4H.
50| 15 Tursl Uzyanth tunb] Ipesenrar|Habmonats crtomro#Opnanets HaBbikaM ChopmMupoBaTh § 50
OIITHYECKUX |ONTUYECKUX CHEKTPOB ud. n JIMHEHYATHII CAMOCTOSATEIHHOTO MO3HaBaTeNbHbIH HHTEPEC| 3an0/1Hy
i1 Tb
ClIeKTpOB. |HCTyCKanHs Bujeo. |CTEKTPBI HMCIyCKaHWs|IPHOOPETCHUs 3HaHHIT{K W3YYCHHIO  THIIOH et
: Ha3bIBaTh YCIIOBHS|pa3BUBATh HaBBIKHONITHYCCKHUX CIIEKTPOB
JTlabopamop|(CUIOLIHOTO 1 . Jr—.
aoop /4 MHeiuaTHIX) 00pazoBaHus MOHOJIOTUYECKOH HTBOpUCCKHE CIIOCOGHOCTH |~ |
as paboma N ’ CIUTOIITHBIX W IMaloroBOM peur; YUUThCA[M MPAKTUUECKHE YMEHHS| joux
5 CHCKTPbL MCITyCKaHHA TTMHEYAThIX CIIEKTPORBBIPAKATH CBOM MBICIH MPHCAMOCTOSTEIBHOCTD H crieKTpo
«Ha6monenn 1 TIONJIOLICHHA, 3aKOH| HCITyCKaHMSL. OTBETax Ha BOIPOCHI MOCIE [MprHoOpeTeHnn HOBBIY B
Kupxroda. naparpada. SHAHIE. HermycKka)
€ CIIZIOIIHOI'O HAD
u
JIMHEHYATBIX
CIIEKTPOB
HCITYCKAHHA .
51| 16 | ITornomenue|3akpenuts 3Hanust o6 [Ipesenran [O0bscHuts u3nydenndOBnaneTs HaBbikaMH{CpopMHUPOBATH § 51
H HCHyCKaHI/Ie DJIEKTPOMAarHuTHOM usl. U TIOTJIOHICHHE CBETYCaMOCTOATCIBHOTO MO3HaBaTeNbHbIH uHTepecC | «ror
cBeTa noue, ero sHeprun, o  Bugeo. [ATOMaMH ArupuoOpeTeHus 3HaHWi U TBOPUYECKYIO| 1
ATEKTDOMAIHHTHEIX TIPOHCXOXKICHUE TIOTJIONIEHAN U HCITyCKaHUHUHUIHATHBY, [JIaBBD
aToMaMu P i
. IMHENYaTHIX CIIEKTPOB[CBeTa aToMam, gcaMoCTOSITENBHOCTD H
BOJIHAX M CBETOBBIX
IIpoucxoxne Ha OCHOBE TTOCTYJIATOB |[IPOHCXOKACHUN pHOOPETEHUH HOBBIX
BOJIHAX KaK YaCTHOM Bopa: 6 o v
HIe opa;, paboraTh  (UMHEHYATHIX CIIEKTPOB M3  [3HAHWIA, LleHHOCTHOS
P — ciry4dae 3aJlaHMAMM B paszeligTexcTa y4eOHHKaJOTHOLIEHUE PYT K JAPYTY, K
SJICKTPOMAarHMTHBIX «/Tory raaBe» peryastuBabiME Y'Y ]I nipu [yuurento, Kk pesyiabraTam
CIEKTPOB.  |gojn; OOBSICHUTH PEILEHNH KAUECTBEHHBIX M [0OyUeHH s
H3JIy4EHUe U pacUeTHBIX 3a/1a4; BBIJICIAT
MOTJIOILEHUE CBETa U OCHOBHOC COZIEpKaHNE
IIPOUCXOXKICHHE TPOYUTAHHOTO TeKCTa
THHEHYATIX HaXOJUTh B HEM OTBETHI

CIICKTPOB Ha OCHOBE
TNOCTYJIATOB Bopa.

nusjaraTthb ux.

IV. Crpoenne atoma u atomuoro sapa (11 )




52 PanuoaktusHodChopmuposars Ipesen|lonssoparbes OBnazeTh naBbikamMi C(hOpMUPOBATH §52
Th. Mogenu |IpeicTaBieHue d armus. [Meromamm  mayunorqcamocrosTenbHoOro § HO3HABATENbHBIN HHTEpEC
ATOMOB PAIHOAKTUBHOCTH. Bujieo|1O3HAHNS; KPATKO M [MPHOOPETCHUS  3HAHMH (K M3YYCHHMIO  SIBIICHN
3akpenuth 3HAHUS q YeTKO OTBeYaTh HYPaJHOAKTHBHOCTH; OBJIAJCTHPAIHOAKTHBHOCTH,
BOIPOCEHI nocigperyiastuBHbiMi Y'Y ]I npu |pa3BUBaTh TBOPYECKHUA
CHOZKHOM — CTPOCHHK naparpada. PCLICHUM 33/1a4; HAYYHThCS|CIIOCOOHOCTH b
aroma. MOHOJIOTHYECKON HPaKTHYECKHE  YMEHHS
TTHAIIOTHIECKOH pedn. CaMOCTOSITEIILHO
nprobperaTh 3HAHHA]
YMETb MIPUMEHSTH
CaMOCTOSITEIIbHbIC
pereHus, 000CHOBBIBATH U
OLICHMBATh  PE3YJIbTATH
CBOMX JICHCTBUH.

53 PanuoaktuBHbI|3akpenuts 3HaHus o lIpesenfllonnmars HOBrazneTs HaBblkaMH ChopMupoBaTh §53
¢ IIpeBpaILCHHs|ABICHAH arsi. |OOBACHATD CYTHCaMOCTOSITEILHOTO } T03HABATENLHBIIH HHTEPEC| Viyp,
ATOMHBIX s1j1ep |PATHOAKTHBHOCTH, ¢ Bueo|3aKOHOB  COXpaHCHHS npuoOpeTeHus 3HaHMH (K U3Y4eHHIO  sBIEHHS] 4q

3aKOHE  COXpAHEHHS MaccoBOrO 4HClia HpaJlOaKTHBHOCTH, 0 [panroakTuBHOCTH b
MEKTPHUECKOTO 3apsiaa HPApaIHOaKTHBHBIX P2 HOAKTHBHBIX

paanOaKTHBHBIX MpeBpaIeHHIX AQTOMHBINIPEBPAICHUH  aTOMHBIN
3apina; BBECTY HpeBpaICHUX; saep; oBIaJIETHsED; Ppa3BUBaTH
HOHATHA  «MaccoBOC IPHMEHSAT stiperynsatusabME YY) Ha  |TBOpUecKue CIIOCOGHOCTH,
HHCI0», «3apAAHOC 3aKOHBI IIPU 3alMCH  [IpHMepax PpeLIeHHs]caMOCTOS TEIbHOCTb.
HUCIIO», H3YyYUTH YpPaBHEHUH  SICPHBIYKAUECTBEHHBIX 3alady  HJ
3aKOH COXpaHEHHs peaKIuii. SIBJICHHE PaJNOaKTHBHOCTH;
MACCOBOTO YHCIIA. pa3BUBATh MOHOJIOTHYECKYIO

W TUAIIOTHIECKYIO PeUb.

54 OKcnepuMeHTa|3akpenuTs 3HaHua o |[IpeseHi3axpenuts cytHOBnaneTp nasbikamy ChopmMupoBath § 54
JTBHBIE METO IbI|[1BICHMH alMsi. [33KOHOB  COXPaHEHHsCaMOCTOATENBHOTO 103HABATEIbHbIE,
JCCICI0BAH NS [PAHOAKTHBHOCTH. Bueo. [MaccoBoro  uucia HYupuobpereHus drBOpYecKye crIocoOHOCTH;

TT03HAKOMHTE d 3apsiaa pYpagroaKTHBHOCTH, dcaMocTosTeNEHO
JacTuL,. paanOaKTHBHBIX PaZMOaKTHBHBIX nprobperaTh 3HAHUS]
Jlabopamopna IKCHCPUMCHTAILHBIM HpeBpaLICHUsX; MpeBpaIeHHX aTOMHBIX|yMeTh TIPUMEHSITH
A paﬁoma No 6 1 METo/amMy IIPUMEHATH OTHSAED; OBJIAJIETHCAMOCTOSATEIbHbBIE
«VI3Mepenye HCCICI0BAHNA 3aKOHBI HPH 3alHCH  |pery/IATHBHEIMH VYV ]Ijpenienns, 060CHOBHIBATH Y
qacTul, H3YYIHTH YPaBHEHUH  A0CpHBIXPa3BUBAaTh MOHOJIOTUYECKYIOOLICHUBATD pe3yabTaTh!
€CTCCTBCHHOTO YCTPOWCTBO U peaKIuii. W JUAJIOTHYECKYIO peUb. CBOMX JIEHCTBHH.
PanaluOHHOT |ppyyiun neficTBu
o (1)0Ha cyéTunKa Teiirepal
JIO3UMETPOM) [Kamepel  Buibcowa,
y3bIPEKOBOM KaMephbl
55 OtkpeiTHe |3akpenuts 3Hanus 0 Ilpese|llpumenste  3akoHs|OBmajgeTh HaBbikaMi CpopMupoBaTh § 55
IPOTOHA ¥ |CTPOCHHH 5pa aToMa, HTaIH COXPaHCHUS CaMOCTOSITENIBHOTO _ |mosHasatenbHbIi niTepec
Heiftposa  |[METOMaX perncTpary q. |vMaccoBorowmcnam  mpnoGperenms  3Hammid o TBOPYECKYI]
YACTHIL, wyaury  Bred sapaa  JULs  3amMCH|XapaKTepHCTHKAX HaCTHL  |MHHUMATHBY,
YACTHIBL, BXOJAIIHME B YPABHEHUIT  A/IEPHEIS (o ¢oTO TPEKOB YaCTHII), |CTIOCOOHOCTH;
peaKIuii. perynsaTuBHbBIME YY]l Ha  [CaMOCTOSITEIBHOCTh H
cocras  sjpa  aToMa npuMepax BBIJIBIDKCHUS| TPHOOPETCHUN HOBBIX
(HyKHvOHH) — HPOTOHB] TUTIOTES; Ppa3BUBATH3HAHUM U MPAKTHUECKUX
W HCUTPOHBI — U HX MOHOJIOTHYECKYIO dyMeHHid [0 H3y4YeHUK)
XapaKTEPUCTUKH. JIMAJIOTHYECKYIO peyb XapaKTepUCTUK YacTHUIl IO
¢$oTto TpekoB.

56 CocrtaB 3akpenuth 3HaHus o IIpe3e|OOBsACHUTHL Osnazieth naBbikaMi C(hopMHUpOBaTh § 56
ATOMHOTO s/pa |CTPOCHHH 5P aToMay HTalH (1)1/1314%(“:1(141/1 CMBICI|CaMOCTOSITEIHOTO _ |noswasatenbHbti miTepec
SepHbie CHTbI|H3Y4HTD dusnueckuii q. [|mOHsATHI:: MaccoBoe U |IpHOOpeTeHMs 3HaHMH K M3Y4eHHIO  CTpOeHus|

CMBICT nonstii|  Bupeo|?2PAAHOe YHUCNIAJCTPOCHUH siApa aToma, 00 |aTOMHOTo § sapa
MACCOBOTO N MOHUMATh, 4eMHU30TOIax; OBJIaIeTHPa3HOBUIHOCTEH aTOMOB ]

| pa3IUyaroTCs AnpdperyasaTuBHbIMU YY /| Ha  |u30TONaMM, SAJIEPHBIX CHJI
3apAZHOTO Hcel H30TOIOB. npuMepax BBIIBIKCHHUS| U UX CBOWCTB
BBECTH  (DH3UUCCKHE THIOTE3;YMETh  BBIPAXKaTh{yOeKIEHHOCTD H
TOHATHA  «HU30TOIIBIY, CBOM MBICJIH M BBICKA3bIBATH|BO3MOXKHOCTH  MO3HAHUSE

«AACPHBIC CUIIbL».

MMPEATIOKECHUA.

MUKpOMHpA; HEHHOCTHOC

OTHOIICHUE JPYT K IPYTY.
K YYHUTEINIO, K pe3ynpTaram|

o0yJeHusl.




57 6 |Dueprus ces3u|3akpenuts 3Hanus o IIpeselO6bicHNTH OBnanersh HaBbikaMH ChopMupoBaTh §57
He(beKT Macc |CTpoeHuu sAapa aromaj HTau (bI/BI/I‘-IeCKI/Iﬁ CMBICJICaMOCTOATECIIBHOT'O MO3HABATEIbHBIN HHTEpEC
BBECTH  (DU3HHUECKHE g, |momsTwit «HeprusjupruoOpeTeHuss 3HaHUN OK  HM3YYCHHIO  SIIEpPHOH
momsTHs  «  oHepris| Bueo/ PR «redex]cTpoeHHH spa atoMa, o |hu3uKy, [[EHHOCTHO{
Mace». BBIJICITICHIN WIHOTHOLIIEHHE IPYT K JPYTY.
CBSI3N» «aedexT
& Ach MOTJIONIEHAH SHEPTHH NIPU  |K YUHTEINIO, K pe3yiibTaTam
Mace», HayHHTE SIIEPHBIX PpeakusIx;o0ydeHus; paciumpuTH
pelaTe  3alauM  Hy OBIAJETh  PEryISTHBHBIMUCBOW  IIOJMTEXHHYCCKUN
pacuer nedekra macc, VV]I Ha mpuMepax peLieHUs|uHTepec.
SHCPIrun CBA3Y 3a/1a4; pa3BHBaTH
ATOMHBIX S7CP. MOHOJIOTUYECKYIO i
TIMATIOTHYECKYTO PeUb
58 7 | Oenenwue simep |3axpenuts 3nanus o IIpeselOmuceiBate  mponecdOBnaners HaBbikaMy C(hopMHUpOBaTH § 58
ypana. [{enHas|fIePHBIX  peaKiusx] Hramu|ICICHus Spa  aTOMECaMOCTOATENLHOTO MO3HABATENbHBIH,
peaKmIT BBECTH  (DH3HYECKHE g |ypama; [PUMEHATHIPHOOPETEHHS 3HAHHIT|IIEHHOCTHOE  OTHOIIECHHUE
v " |honsTus «uemnas]  Buged¥<OH COXPaHEHHUS|OBIIAJIETh  PErYJIATHBHBIMHIPYT K APYTY, K yUHTEIHO,
Jlabopamopna UMITYJIbCA VY]l npu pelieHuu 3aaujK pe3yibraTaMm 00ydeHws)
SOepHas — peaKIusay
a paboma Ne [ ’ OOBACHEHUS BIKEHHS|Pa3BUBATh MOHOJIOIHYECKYIO|PACIINPHTE cBoi
«I/IqueHHe «KpHTHHCCKAs JBYX SACP{u IMATIOTHYCCKYIO PEUb. MOJINTEXHHYECKUA
Maccay; H3YYUTH
JeNenns sapa > Yy 00pa3oBaBUINXCA  TIPY HHTEpeC
peaknunio HCJICHUS NEJICHUU siipa  aTOMG
ypaHa 1o 1g,5a atoma ypana 1q ypama
ororpaduu dotorpaduu TpeKos.
TPEKOB»
59 | 8 Snepubiii  |3akpenuth 3Hanus o [ IIpese[Ymers noxnanssats OBIageTh HaBbikaMi ChopMHUpOBaTH § 59
pCaKTOp. ﬂ;[epHOP'I (1)1/131/11(6; HTalU pe3yibTaTax CaMOCTOSTCIBHOT'O II03HAaBAaTCIIbHBIC,
TpeoGpazosan |13Y4HTS SLepHbLI 5. [Teoperheckux NprOOpeTeHUsT 3HAHWH  (TBOPYECKUE CIIOCOOHOCTH
. peaxrop. Paccmorpers|  Bureq!CC/ICA0BARMNIE 0 BiaXssepHOM peakTopefu mpakTHYecKHe yMEHHUS;
HC BHYTPCHHCH Hepe ’ . SIEPHBIX  PEAKTOPOB{OBIANETH  PETYJIATHBHBIMHCAMOCTOATENLHO
SHEPTUH pea ApYT. kpatko  u  4eTkdYVY/] npu penieHnyIpruoopeTaTh 3HAHUS]
aTOMHEIX SIIep BHAaMH . OTBeYaTh Ha BOMPOCHIKAYECTBEHHBIX 3a/a4. YMETh NpUMEHSTH
B SAEKTPOCTaHIHH. KaueCTBEHHBIX 33124 CaMOCTOSTEbHBIC
pereHns, 000CHOBBIBATH U
JNICKTPUICCKY OLICHHBATh  PE3yJIbTATH
10 S3HCPIUIO. CBOUX JeiicTBuil.
ATOMHas
SHCPreTHUKa
60 | 9 |Buonoruyeckoe|3akpenuts 3nanus o | Ilpese|Ymers noxnanbsath oOBIaneTh uaBbikaMi CpopmMupoBaTh § 61
HeﬁCTBHe SIBJIECHUU HTalu pe3ybTaTax CaMOCTOATCIIBHOI'O IIO3HABATCJIbHBIC )i
. TEOPETUYECKUX NpuobpeTeHnsl 3HAHUH  (TBOPYECKYIO MHULUATHBY;
paguaiuy. |PAIHOAKTHBHOCTH; A p L pHoop . PpreCKyI0 Y
" |ggectn bmsmaeckud  Bgeo|lICCeA0Bami (6HOIOTHYECKOM  IeHCTBHY CAMOCTOSTENLHO
3aKoH HOHSITHS ) OGUONIOTHIECKOM pagmaimu W cnocoOax{mpuo6peTaTh 3HAHUS]
S v
PaaMOaKTUBHOTL [eCTBUM pajiialii W3aluThl OT PaIUALKH. YMETh  BBIP&XKaTh  CBOW
TIOTTIOMICHHAA 1033 crmocobax 3amuThl o7 MBICJIH M BBICKAa3bIBaTh UX
0 pacraja
H3ITyICHUA, Hee; KPaTKO M YeTKO HpH TUCKYCCHH.
«ko3unmeHt OTBEYaTh Ha BOIPOCH!
Ka4yecTBa»;, BBIBECTH rocie naparpaga.
SIMHUIIBI
MOIJIOUIEHHONH  J103Bl
W3ITy4YeHus,
9KBHUBAJICHTHOU J03bl
W3ITY9ICHUS
61 | 10 | Tepmosinepuasi|Beectn  ¢usuueckoe| Ipesen|Ymers kparko n uerkqOBIaieTs HaBbikaMi ChopMHUpOBATH § 62
peaxkuus. [HOHSITHE Ba;;‘:(-) OTBEYaTh Ha BOIPOCH|CAaMOCTOATEIBHOTO MO3HABATEILHbIC U
Konmponsnas|<tepMoszepHas nocJie maparpada; npn06peTeHmvl 3HaHUIl (TBOPYECKYIO HHHUIIMATHUBY;
peakimsy;  W3YHHTH Ha3bIBATD YCIOBUS| TEPMOSIIEPHON PEaKIUK1]CaMOCTOATENHHO
padoma Ne 3 olb Te’ MOSICDHEIN MPOTEKAHHS OBNAJETh  PETyIATHBHBIMUTIPHOOPETAT 3HAHHS
I10 TEME p . p ACp TEPMOSIICPHOM VYV ]I Ha npumepax peleHUHyMeThb CaMOCTOSITENIbH
«Ctpoenue PCAaKIlHH B SBOJIOLIN peaxuum. 3a1a4y OLICHUBATH  PE3YILTATHI
BCGHGHHOI/I, MPOABJIATH I/IHI/IL[I/IaTI/IBy.
aroma u BOJIOPOJHBIN UK}
ATOMHOTO P renvosiepHBIX
Ucnons30Bauu[peakmpii
€ PHEePrHH

ATOMHBIX SIJIEP)




62 | 11 Pemenue [O600mmTH y demonc|Tonp3oBatscs OBrazeTs HaBbikaMH{CopMupoBaTh Crnena
3a71a4. 3aerHI/ITI) 3HaHU$ TpaHI/Iﬂ. METOdaMH Hay4YHOrqCcaMoCTOATEIILHOTO . TMIO3HABATEJIbHBIN UHTEPEC Tb
JlaGopamopna|yHauuXcs 10 Teme Jkcre |MO3HAHMA npYIpUOOpETEHNS 3HaHui|n TBOPUECKYIY aGop
«CTpOEHME aToMA U AMeH |ABYdeHHH TUNOHNIO3HaBaTeabHbIMU Y Y [l Ipu[uHULIMATHBY, ATODH
A paboma Ne 8 p P OIITUYECKHUX CIIEKTPOB,|BBITOIHEHUH OKCIICPUMEHTA,|caMOCTOSATEIIBHOCTh 42TP
«OneHnka aToOMHOTO Anpa T IJIAHUPOBATh HIOCTAaHOBKHU uenen npuodpereHnn HOBBIX yro
nepuosa Ycnonb3opaue MPOBOJUTH TUTAaHUPOBAHNS, 3HaHI/II7£ U TIPaKTHYECKIX Paﬁf;
ronypacrana SHEpTHH 4TOMHBIX 9KCTIEPUMEHTBI. CAMOKOHTPOII M OUCHKHYMCHHH 110 H3ydeHHIq y e
snep» U ux pe3yibTaToB CBOCH/SIBIICHHS «Mzyue
HaXOAAMUXCA Bypyvenenne K eATeNbHOCTH IPHYPIEKTPOMArHUTHO Hue
BO3OYyX¢C pEICHAI0 3a1ad  TIC HCCJICIOBAaHUH. WHIYKIUH, YMETH 3?;21;?;
MPOIYKTOB  |3T0ii TeMe. HCIIOJIb30BATh HBIX
pacmaza rasa SKCIIEpHIMEHTAIbHBIN yacTHIl
METOJ HCCIeNOBaHMA| 1o
pazonay» CaMOCTOSITEIEHO FOTOBBI
Jlabopamopna NpUHUMATh pemenns| M
s paboma Ne 9 06OCHOBBIBATH ybororp3
«3yuenne OUCHHBATh  DE3yIKTATH L
TPeKOB CBOHUX JeHCcTBUH
MPOSIBIATh  WHHIHATHBY.
3apsLKCHHBIX paboTaTth B TpyNIIg
qacCcTuil 1o (HapaMH).
TOTOBBIM
¢doTorpadusiv»
V. Cmpoenue u 360110uus Beenennoii (5 u)
63 1 Cocras, Paccmotpers  coctag IlpesenlIpumensats suanus JOBnanets HaBbikaMH ChopMupoBaThb § 63
CTPOCHHE 1 CoJHeYHOI cucTeMbl | Tawus. [crpoerun  CoHEYHOH{CaMOCTOSTETLHOTO 5 M03HaBaTEIbHBII HHTEpEC
Bupneo {cuctemsr OpAYIpUOOpEeTeHUsT 3HAaHMH  UCAMOCTOSTENBHOCTh H
TIPONCXOXK/CH 00BSICHEHUN CTPOCHHUH ConmHeyHOHIpHOOpETCHUN HOBBIX
ne pa3IUYHBIX HEOECHBIX|CUCTEMBI; YMETh BBIPDAXATH3HAHMH O  CTPOCHHN
ConHeuHOM SIBJICHHH; YMETHCBOM MBICIIH U BEICKa3bIBaTH/COJIHEUHOH CHCTEMBI, O
CUCTEMBI KPaTKo u JEeTKJUX. HEOCCHBIX Telax; YMETh
OTBEYaTh Ha BOIPOCH CaMOCTOSITEIILHO
rocie maparpadga OLICHUBATh pe3ynbTaTh
CBOUX JeHCTBUN
MPOSIBIATh HHUIIMATUBY.
64 2 Bonbmue |3akpernuts 3HaHUA 0 | Ilpesey[Ipumensrts 3uanus oQOBnaneTs HaBbikaMH ChopMupoBaTh § 64
[UIAHETHI 3emMiie KaKk O IJIAHETE]) Tamus. aTMOCCbepC 36MJII/I, €¢CaMOCTOATCILHOI'O TO3HaBaTEILHBIN HHTEPEC
Conmedroii [A3yanTs Bupeo|cTpoennn, cocraBe, qupmoOpeTeHHss 3HaHHI JUCAMOCTOSTENEHOCTH ):
XapaKTepHCTHKH BHYTPEHHEM CTpoeHHH3emile  Kak 0 muaHere HpI/IO6P6T6HPIPI HOBBIX
CUCTCMBI 3emin npHIUIaHeTaXx 3eMHOW TPYIIIbBI, |3HAHWM O  IUIaHeTay
36MHHL TLIanet 00BSICHEHHN IUIaHeTaX - TUraHrax; yMmeTh/ConHeqHOU CHCTEMBI
SCMHOM  TPYHIIBL 1 Pa3ITHIHBIX BBIPA)XaTh CBOM MBICIIM U |[IGHHOCTHOE  OTHOIIICHHY
IUIAaHET — FHTaHTOB. HPUPOIHBIX SABJIEHMIT; |BBICKa3bIBATH HX. IpYT K APYTy, K yUUTENIo)
CPaBHUBATh IUIAHETH] K pe3yibTataM OO0y4eHUs]
3eMHOM TPYIITBI YMETh  CaMOCTOSITEJBH(
TUIAHETHI — THTaHTBhI. OLICHUBATh pe3ynbTaTh
CBOUX eCTBUH
MIPOSIBIATH HHUIIMATUBY.

65 3 Masie Tesna |Beectu nousitue| Ilpeser|OnmcriBaTh OBaaeTh HaBbeikaMy CpopMupoBaTh § 65
CoJIHEYHO |«Maibie ternd Tamms.|gororpadum  MamBIYCcaMOCTOSTETEHOTO MM03HABaTEIbHBII HHTEpEC
CHCTEMbI CouHeunoili cucTempny| BHAeo{ren ConHeuHOH{pHOOpeTeHUsT  3HAaHWH  JUCAMOCTOSITEIEHOCTh H

- 1aTh X CHCTEMBI. 3emile KaKk 0 MalbIX TeJlax [IpHOOpeTeHnn HOBBIX
ComHeuHOH cuCTEMBI; yMETH3HaHUI O MallbIX Telax|
KITaCCU(UKAIIHIO. BeIp@XaTh CBOM MbIcid HConHeYHOU CHCTEMBI
BBICKAa3bIBATh HX. IHEHHOCTHOC OTHOIIICHHU(

JpYT K JPYyry, K YUYHTEIIO)
K pe3ynbTataM 0O0ydeHUs]

yMETh CaMOCTOSITEIbH
OLIEHMBATh pe3yabTaTh!
CBOUX EUCTBUI

MMPOSABJIATD MHUITUATUBY.




66 4 CTpOCHI/Ie, 3a1<permT1, sganus d Ilpesedllpumensites 3nanus dOBianeTsb HaBbeikaMi ChopmupoBaTh § 66
M3ITyUeHNE 1 [CTPOCHHH, H3TydeHH] tanust. [CoJHIle ¥ 3Be3/1aX MIPHYCAMOCTOSTEILHOTO § [103HaBaTEIbHBII HHTEPEC
SBOJIOLs M 2BOMONIH Conuugd Buaeo. OGT:?[CH@HI/I.I/I uxnpuobpeTeHust 3HaHMH  qHCAMOCTOATENLHOCTD H
C - 3BE3; BBECTH U3ITyYeHHS; ymeTHCouHLe u 3BE31AX; npno6PeTeHm1 HOBBIX
OJIHIIA 1 KpaTko u YETK(HAY4YUTHCS MOHOJIOTMYECKOW3HAHMH O  CTPOEHHMH
3BE3]1 TOHATHE CBCTHMOCTHV OTBEUaTh Ha BOMNPOCH|H AUATOTUUECKON peu. U3ITy4EeHUH U 3BOJIOLUH
cC cBisn € Maccon nocie maparpacga ConHiia u 3Be3]
3B€3/. [EHHOCTHOE  OTHOIICHUG
IpyT K APYTY, K YYHTEIIO,
K pe3yiabTaTaM OOydeHUs
YMeTb CaMOCTOSTEIBHO)
OLICHUBATh pe3ynbTaTh
CBOMX neficTBuit
MPOSBIIATh HHUIIUATHUBY.

67 5 Crpoenue u [3akpenuts 3Hanus o | IpeselIposoants OBnagers HaBbikaM#|CpopMupoBaTh § 67
SBOJIONHUS |CTPOCHHH W Tanms. Ha"6J'I}O,I[6HI/I$I 33caMOCTOSATETBHOTO 3 M03HaBaTEIbHBII HHTEPEC
Beenenmoii |?Bomonmm Bupeo |3B&31HBIM HeOOM{IpHOOpeTeHns 3HaHUI  OHCaMOCTOSITENHOCTh H

BcenenHoii;  BBecTH MOHUMATh CTPOCHHM M SBOJIOLYY HpI/IO6PeTeHI/II/I HOBBIX
HOHSITHE 3aKOHOMEpHYIO CBsI3b |BcenenHoil; _ HayuMTbCH3HAHMI O Bcenennoii
u MO03HaBaeMOCTHMOHOJIOTHIECKOM HAIICHHOCTHOE  OTHOLICHUE
«l anaxTHKm, SIBIICHUIN HPUPOJIBI]ANATIOTHIECKOH pedn. IPYT K APYTY, K Y4IHTEIIO,
«MetaranakTikm, YMeTh JJOKITAJBIBATh O K pe3y/bTaTaM o0ydeHHs.
3aIncaTh 3aKO0H pesyIbTaTax
Xabbma. HCCIIEIOBAHUSL.
68 1 HOBTOpeHI/Ie [ToBTOPUTH A Paznaro|Koppeknus 3Hanuit u [OBrnazeTsb HaBbikaMi ChopMupoBaTh Paznefn
O606H.[I/ITB 3HaHus] 4YHBIM |HABBIKOB. CaMOCTOATCIIBHOI'O I103HaBATCIBHBIC, bl
yuamuxes mo TemaM Matep PUOOPETEHUS 3HAHMHJTBOPYCCKHE CIIOCOGHOCTH | (1ol
kypca  bwsmkn g man. OBJAZIETh  PETYNSTHBHBIMHH NPAKTHICCKHS YMEHHAY o |
VY ]I npu peuieHuu 3a1ad; [caMOCTOSITEIbHO
Kacca pa3BHBaTh MOHOJIOTHYECKYIO|IpHOOpeTaTh 3HAHU]
U IMAJIOTHIECKYIO PEdb. YMeTb TIPUMEHSITH
CaMOCTOSITE/IbHbIE
peleHns, 000CHOBBIBATH U
OLICHUBATh pe3ynabTaTh
CBOUX JEHCTBUIL.
69 2 HUmozoeas |llpumenars 3Hanus K Pasmato|llpumensrs 3HaHns{OBNaneTh HaBbikaMi CopMupoBaTh
KOHMpPOJIbHA peuenuo  3amad  Ig YHBIM |OPYM PCHICHHM 3a1a4CaMOCTOSATECIBHOTO . II03HaBAaTCIbHBIC,
s padoma  |TeMaM Kypea dusukd marep [10  TeMaMm  Kypeg MPHOOPETEHUS 3HAHUI{TBOPYECKHE CHOCOOHOCTH
9 xmacca AL ¢us3ukn 9 kmacca OBJIAZIETh  PETYIATHBHBIMHAY MPAKTHIECKHE YMEHHS;
YVYJl npu peueHuu 3a1adjcaMoCTOSITEIbHO
pa3BHBaTh MOHOJIOTHYECKYIO|IpHOOpeTaTh 3HAHU]
U JIMAJIOTHYECKYIO Peyb. YMETh NPUMEHSITH
CaMOCTOSITEIbHEIE
perreHns, 000CHOBBIBATE U
OLICHUBATh pe3ynbTaTh
CBOUX JEUCTBUH.
70 3 AHanus O6cyauth W Paznaro|AHanu3upoBath OBnaznersb HaBbikaMH{CopMupoBaTh
OHIH60K MIpOaHAJIM3UPOBATH YHBIN OH_II/IGKI/I, I[OHyH.ICHHLI? CaMOCTOATCIIBHOI'O . MO3HAaBATCIIBHBIC,
HTOrOBOMN |ommMOKH, marep [B KOHTPOJILHOHIPUOOPETEHUS 3HAHUIT|TBOPYECKHE CHOCOOHOCTH
O | nonymennete omm6ke  wna. pa60Tfi; KOPPEKIUS|OBIIAETh  PETyIATHBHBIMHU MPAaKTHIECKHE YMEHHS;
TPOJIbHON N 3HAHWH U HaBBIKOB.  |YV]I pH pelIeHnH 3a/1ad; |caMOCTOSTENLHO
paGOTLI KOHTPOJILHOH pa3BHBaTh MOHOJIOTHYECKYIO|IpHOOpeTaTh 3HaHHA]
pabore U TUAIOTHIECKYIO PEUb. YMeTb TIPUMEHSITH
CaMOCTOSITEIbHEIE
perreHns, 000CHOBBIBATE U
OILICHUBATh pe3ynbTaTh
CBOMX JEUCTBHH.
5. Kpurepuu oueHnBaHUA yyawmxca no npegmery
[IpunsaTse! Ha 3acenanun MO yunrteneit EHLI, npotokon Nel ot 29.08.2016r.
Dopmbl Kpurepuu onenupanus
KOHTPOJIA
TEeKyLIen
YCIIEBAEMOCTH
yJamuxcsa
OLICHKa OIIeHRa «5» cTaBUTCSI B TOM cjIydac, €Clir y‘laH_[I/If/'ICSI MOKa3bIBA€T BCPHOC IMOHUMAHHC (I)HBHHCCKOfI
YCTHBIX CYIIHOCTH pPAacCMaTpUBAEMBIX SIBIEHUW W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHM, JaeT TOYHOE




OTBETOB
y4anmxcs o
dhusuke

ompefesiecHHe W HMCTOJKOBAaHHUE OCHOBHBIX IOHSATHH, 3aKOHOB, TEOPHH, a Takke IpaBUIbLHOE

ompeneneHne GU3NIECKUX BEIWYMH, WX EAWHHUI U CHOCOOOB HM3MEPEHHS; NPABHIBHO BBIMOJHSET

4epTEXKHU, CXEMBI U TPaUKH; CTPOUT OTBET 10 COOCTBEHHOMY IUIaHY, COMPOBOXKAACT PACCKa3 HOBBIMH
npUMepamMH, yMeeT NPUMEHUTh 3HAaHUsSI B HOBOH CHUTYallMH MPH BBIIOIHEHUH MPAKTUYECKUX 3aaHHM;
MOJKET YCTaHOBHUTbH CBSA3b MEXKAY M3y4aeMbIM M paHee M3YUCHHBIM MaTepHaJoM IO Kypcy (u3uKH, a
TaKXKe C MaTePHaJIOM, YCBOCHHBIM NPH N3YYSHHUHU JPYTUX HPEAMETOB.

OneHka «4»- €CIIM OTBET YUCHHKA YAOBICTBOPSET OCHOBHBIM TPEOOBAHMSAM K OTBETY Ha OLCHKY «5», HO
naH 0e3 MCHOJb30BaHUsI COOCTBEHHOTO IUIAHA, HOBBIX NMPHUMEPOB, 0€3 NpUMEHEHHS 3HAaHUH B HOBOIA
cUTyaluH, 0e3 NCTIONb30BaHMs CBsI3€H C paHee H3yUYEeHHBIM MaTepHajioM H MaTepruanioM, YCBOCHHBIM MPH
N3y4YCHHH IPYTUX MPEIMETOB; €CIIN YHAIMNCS JOIIyCTHII OAHY OIIMOKY Wi He OoJiee IBYX HENOUETOB U
MOJKET UX UCIIPAaBUTh CAMOCTOSTEIBHO WIIM C HEOOIBIION TOMOIIBIO YUUTEIS.

Onenka «3» CTaBUTCS, €CIM y4YallWiics TPAaBWIBHO IOHUMAaeT (PHU3WYECKYI0 CYIIHOCTh
paccMaTpuBacMbIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETC HMEIOTCA OTHENbHBbIE NpPOOENbl B

YCBOCHHH BOIIPOCOB Kypca (HU3UKH, HE MPEMSATCTBYIOIIUE AajbHEHIIEMY YCBOCHHUIO MPOTPaMMHOTO

MaTepHaia; yMeeT IPUMEHATh HOJTy4YEHHbIC 3HAHUS IPU PELICHUH MPOCTHIX 33Jad C MCIIOJIb30BAHUEM
TOTOBBIX ()OPMYJ, HO 3aTPYIHSIETCS TPU PELICHWH 3aj4ad, TPeOYIOUIMX MpeoOpa3oBaHUs HEKOTOPBIX
(dhopmy;norrycTun He Oojee OAHOM TrpyOOW OMMOKM W OBYX HENOYETOB, HE Oojiee OAHOUN TpyOod u
OHOH Herpy0Ooil ommoOKH, He Ooyee ABYX-TPEX HErpyObIX OIIMOOK, OAHON HerpyOoH omHMOKH U TPEX
HEI04YETOB; NOMYCTUII YETHIPE WU ISITh HEAOUYETOB.

OIIeHKa «2» CTaBHUTCs, €CJIN y‘IaHII/II\/'ICSI HE OBJIaJICJI OCHOBHBIMU 3HAHUAMU U YMCHUAMU B COOTBECTCTBUU
¢ TpeOOBaHUAMH MIPOTPAMMBI H JIOTTYCTHII OOJIBIIIE OMIMOOK U HETOYETOB, YeM HEOOXOIMMO IS OI[CHKH
«3».

Oreuka
IMUCHEMEHHBIX
KOHTPOJIBHBIX

pabot

Ouenka «5» ctaBuTcs 32 pabOTY, BBIIOIHEHHYIO ITOJTHOCTBIO 0e3 OIMOOK U HeOUETOB.

Ouenka «4» craBuUTCS 32 padOTy, BHIIOJIHEHHYIO MTOJHOCTHIO, HO MPU HATMYUH B HEW He 0osee OHON
Herpy0oii OIMOKK ¥ 0THOTO HeAouETa, He Ooiee TPEX HENOUETOB.

Ouenka «3» CTaBUTCS, €CIIM YYCHUK NPABUIILHO BBITIOIHII HE MeHee 2/3 Bcell paboThl WITH IOMYCTHIT He
Oosee ogHOU rpy0OOoil OMMOKM M IBYX HEAOYETOB, HE OoJee O/THOM rpyOol U OAHON HerpyOoil OmMOKH,
He Oornee TpEX HErpyObIX omKMOOK, 0MHOW HerpyOoil OMHMOKY U TPEX HEAOUETOB, MPH HATUYUN YETHIPEX-
ST HETOYETOB.

Ounenka «2» CTaBUTCS, €CIU YUCIO OMMOOK M HENOYETOB MPEBBICHIO HOPMY UISL OLIGHKH «3» HIIH
MPaBHJIBHO BBINIOJIHEHO MeHee 2/3 Bcelt paboThl.

Orenka
MPaKTUIECKH
X paboT

OueHka «5» CTaBUTCS, €CJIM YyYalllUHCS BBIIOJIHAET pabOTy B IOJHOM OOBEME C COOJIIOJCHHEM
HEOOXOJUMON  ITOCJICJIOBATEIIBHOCTH TPOBEICHUS OINBITOB M W3MEPEHHI; CaMOCTOSTEIIBHO U
paIMoHaIBHO MOHTHPYET HEOOX0IMMOe 000PY/IOBaHKE; BCE OMBITHI IIPOBOJUT B YCIOBUSAX U PEXKHUMAX,
o0ecreunBaroMX MOJIYYCHUE MPABUWIBHBIX PE3yJbTATOB M BHIBOJOB; COONIOAAaET TPeOOBaHMS TPABUI
TEXHHUKH 0€30MaCHOCTH; TPAaBWIIBHO M aKKYPaTHO BBITIONHSET BCE 3aIVCH, TaOIHUIIBI, PUCYHKH, YEPTEXKH,
rpaduKu; TPaBUILHO BBITOJIHAET aHAINU3 MOTPEITHOCTEH.

OueHka «4» CTaBUTCS, €CJIHM BIMOJIHEHbBI TPEOOBAHMS K OLIEHKE «5», HO OBLIO JOMYIIEHO JABa-TPU
Hezo4€Ta, He Oosee O/THOM HeTpyOoi OIMOKH U OJHOTO HEJJ0UETA.

Ouenka «3» CTaBUTCS, €CJIM pabOTa BBIITOJHEHA HE MOJIHOCTHIO, HO 00BhEM BBIMIOJIHEHHOM YaCTH TaKOB,
YTO ITO3BOJISIET TIOJYYUTh MTPABUIIBHBINA PE3YIIBTAT U BBIBO; €CIIH B XO/I€ TIPOBEICHUS OIBITA U
M3MEpEeHUsI ObLIH JIOMYIICHBI OIIMOKH.

OueHka «2» CTaBUTCS, €CJIM Pab0Ta BBIMTOJIHEHA HE MOJIHOCThIO, U 00BEM BBIITOJIHEHHON YaCcTH PadoThI
HE M03BOJISET CIIENaTh MPAaBUIBHBIX BHIBOJIOB; €CJIH OIBITHI, U3MEPEHHUS, BHIYUCICHHS, HAOII0ACHUS
MIPOU3BOAWINCH HEMPABUIBHO.

6. OnucaHue MAaTEPHAIHLHO- TEXHHYECKOr0 M Y4e0HO- METOINYECKOro 00ecredeHnst

PaGoueii nporpaMmbl.

I[.]Iﬂ MNPOBCACHUA BUPTYAJIbHOI'O IKCIIEPUMECHTA H HHTCPAKTUBHBLIX YPOKOB B KaOMHeTe uMeeTcs
crneurajbHoe 000pyI0BaHuUE:

1. Komnsrotep.

2.MynpTUMEIUIHBIN ITPOEKTOP.

3. DkpaH.

O0opynoBanne n npudOpHI:




Homenknarypa ydeGHOro o0OpyaoBaHHs 1O (U3MKE OIpenenseTcss CTaHgapraMu (U3NYecKOro
00pa3oBaHMsl, MUHIMYMOM COJIEpKaHus yueOHOTO MaTepuana, 0a3ucHONW MporpaMMoii o0I11ero o0pa3oBaHHUs.

JI71st TOCTAaHOBKY IEMOHCTPALIMH JOCTATOYHO OHOTO 3K3eMIUIIpa 000pyAOBaHHUs, [UIA (POHTAIBHBIX
n1a00paTOpHBIX PabOT HE MEHEE OJHOT0 KOMILIEKTa 000pyI0OBaHUS HA TBOMX YYAIHXCS.

Onucanue MarepuajbHO-TexHHUecKkoii 0a3bl «IllkoabHoro KBanropuyma», HCIoJab3yeMOro JJis
peaJu3alii 00pa30BaTe/IbHLIX MPOrPaMM B PaMKaX NpenogaBaHus Gu3uKu:

JIeMOHCTPAIMOHHBIN KOMILIEKT «M3MepeHre XapaKTepUCTUK MIEPEMEHHOT0 TOKa»: IByXKaHaIbHas IIPUCTaBKa-
ocuuiuiorpad, 3ByKOBO reHepaTop, Habop MPOBOIOB.

JIeMOHCTpALIMOHHBIN KOMIUIEKT 110 Mexanuke | llItatuB mabopaTopHblii, MEXaHUYECKast CKaMbsi, OpPyCOK
JEPEBSHHBIN, 2JICKTPOHHBIN CEKYHIOMED ¢ AATYUKAMHU, MarHUTOYIIPABIIIEMbIE T€PKOHOBBIE JaTYNKU
CEKyHJI0MEpa

JIeMOHCTpallMOHHBIN KOMIUIEKT «SIBJIEHHE 3JIEKTPOMAarHUTHOM MHIAYKLIMWY: TaTYUK HAIIPSYKEHUS, COJICHOMI,
MOCTOSIHHBIN MOJIOCOBOM MarHuT, TpyOka [1BX, koMIiekT mpoBoAoB.

KoMmmieKT comyTCTBYIOIIMX 37€MEHTOB JJIs1 SKCIIEPUMEHTOB:
- llItaTtuB nabopaTopHBIii;
- MEXaHUYeCcKasi CKaMbsl;
- OpPYCOK JIepEeBSIHHBIN;
- JJIEKTPOHHBIN CEKYH/IOMEp C AaTYUKAMU;
- MArHUTOYTIPABIISIEMbIE TEPKOHOBBIC TATYUKH CEKYHIOMEpa
1. KoMIUIEKT COMyTCTBYIOLIUX JIEMEHTOB JUIsl SKCIIEPUMEHTOB 110 MEXaHUKE:
B cocTtaB koMIuIeKTa BXOAAT 4eThipe Habopa. PaccMoTpuM cocTaB BXOISIIETO B HUX 000PYIOBAHHS.
Ha6op Ne 1
* Becol anekTpoHHbIE yueOHbIE
 M3mepurenpHbii UHAP (006EM 250 M)
* 2 acTUKOBBIX cTakaHa (00bEM 300 M1 KaXKIbIiA)
 Tunamometp Ne 1 (npenen usmepenus 1 H)
* Turamometp Ne 2 (mpenen u3mepenus S5 H)
* I'py3 mumusapudeckuii u3 cranu: V = (25,0 +0,3) cm3, m = (195 + 2) r, ¢ KproukoM
* I'py3 nunuHpUYecKuii n3 amomuaueBoro ciasa: V = (25,0+0,7) em3, m=(70+£2) r
* I'py3 nuMaMHIPUYECKHiA U3 crierraibHoro miactuka: V = (56,0 +1,8) cm3, m=(66+2) r
* I'py3 nunuHapUYecKkuii n3 amomuaueBoro civasa: V = (34,0+0,7) eMm3, m=(95+2) r
* [ToBapeHHas coinb B KoHTelHepe u3 [IBX
* [Tanouka 1151 IepeMenMBaHus, HUTh
HaGop Ne 2
* [lITatuB 1abopaTOpHBI € AepKaTEIEM
 Tunamometp Ne 1 (mpenen usmepenus 1 H)
* Tuaamometp Ne 2 (mpenen m3mepenns S5 H)
* 2 IpyXHMHBI Ha TUIaHIeTe: )ECTKOCTh MpyxuHbI Ne 1 (50 £ 2) H/Mm, sxéctrocts nipyskunbl Ne 2 (10 + 2) H/m
* 3 rpy3a maccoii (100 + 2) r KaKabIi
* HaGop rpy30B, 0603HaueHHBIX Ne 4, 5, 6 1 3aKpemIéHHbIX Ha KPIOYKe
* Jluneiika ruractukoBas (mmmaa 300 M)
* TpancniopTup MeTaIMYECKUI
* bpycok nepeBsiHubIit Maccoit (50 £ 5) T ¢ KPIOYKOM U HUTHIO
* HanpasirsAromias ¢ U3MEpUTEIbHON IKAJION
HaGop Ne 3
* [lItaTuB 1abopaTopHbIi ¢ MypTOI
* PeIuar ¢ KperuieHusIMH [T TPY30B
¢ bl10K MOABUKHBIHN
* bi1iok HEMOIBUIKHEBIN
* Huth (nnuna He meHee 1,2 M)



* 3 nWIMHApUYECKUX rpy3a u3 ctanu Maccoi (100 + 2) r kaxbrit

* JlunamoMeTp miaHIIETHBIN (penen n3mepenus 5 H)

» JIuneiika miactukoBas (amuaa 300 Mm)

* TpancnopTup MeTaUIMYECKUI

Ha6op Ne 4

* DJIGKTPOHHBIN CEKYHJIOMEP C AaTYUKaMU (YKOMIUICKTOBAH JIECMEHTaMU TTUTAHMS)

* MarautoymnpasisieMble TepKOHOBBIE TaTYMKU CEKYHIOMepa (TaTYUKHU ¢ KPYTrOBOW 30HOW UYBCTBUTEIHHOCTH)
» Mexanundeckas ckambst (1ymHa 700 Mm)

* Bpycok nepeBstanbiii: m = (50 + 2 1)

* llItaTiB nabopaTopHbIil ¢ MypTOH

* TpancnopTup METaLTMYECKUI

* Huth (nnuna He menee 1,2 M)

* Jlenta mepHas (ammnHa 1000 mm)

* 4 nuMHApUYECKUX rpy3a u3 cranu Maccoi (100 + 2) r kaxablit

* 2 pyXHHBL: )KECTKOCTH MpykuHbI Ne 1 (50 + 2) H/m, xéctkocth npyxkuubl Ne 2 (20 + 2) H/m
* I'py3 mmnuHapuyeckuii maccoit (100 £ 2) r ¢ kproukom

* TpyOka antroMuHIEeBas

JlaTurK aOCOIOTHOTO JIaBJICHUS

JlaT4mK MoJI0KeHUS (MarHUTHBIN )

KOMIUIEKT COMYTCTBYIOIIMX 3JIEMEHTOB TSI SKCIIEPUMEHTOB T10 YJICKTPOIMHAMHKE

B coctaB koMIiekTa BXOJAT CIEAYIONUE TPpUOOPHl U MaTepUalbl.

* VICTOYHUK MUTAHUS TIOCTOSITHHOTO U IIEPEMEHHOT0 TOKa TMO0 OaTtapeiHbIi 070K

* BonpT™meTp AByxnpeaenbHblil: npeaen uaMepenus 3 B, nena nenenus mkansl C = 0,1 B; npeaen uzmepenus 6
B, nena nenenus mkansl C = 0,2 B

* AMIiepMeTp ABYXIpEeIbHbIN: Mpeen usMepenus 3 A, nena neienus mkansl C = 0,1 A; npenen usmepenus
0,6 A, rtera gexenns mkainsl C = 0,02 A

* Pesucrop R1 conporusnennem (4,7 £ 0,5) Om

* Pesucrop R2 conportusnenuem (5,7 + 0,6) Om

* Pesucrop R3 conmportusnenuem (8,2 + 0,8) Om

* HaGop u3 3 mpoBOIIOYHBIX PE3UCTOPOB

* DJIEMEHT 3JIeKTpUIecKol menw (peoctar) conporusieHrueM 10 Om

* Kurou as1st pa3MbIkaHus U 3aMBIKaHUS SJIEKTPUUECKO 11enu

* KoMILIeKT MpoBOJOB

* Jlamnouka HanpsokenueM 4,8 B

7. Jluct xoppexuyuu Padoueii nporpaMmabl

Ne mpukaza qupexropa mkonsl | Bug koppekiuun Homepa u TeMbl ypoKOB, KOTOpBIE
Ha OCHOBE KOTOPOT'0 BHECEHBI | (COBMEILIECHHE, MTOABEPTIIUCH KOPPEKLIUU
M3MEHEHHUs B pabouyro UCIIOJIb30BAaHUE PE3EPBA)

Iporpammy

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE ABTOHOMHOE OBLLIEOBPA3OBATEJIbHOE 13.06.23 10:28 CepTtudukat 94B60B54306AEC77F5462315EBFFBI0E
YYPEXXAEHUE "BOPOBUXUHCKAS CPEJHAA OBLLIEOBPA3SOBATE/IbHASA (MSK)
LLIKOJIA" NEPBOMAUCKOIO PAUOHA, CadoHoBa EneHa AnekceeBHa, [lupekTop




