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Pa0ouas nporpamma no ¢pusuke 1a# 9 kiaacca
IlosicHuTeNbHAS 3aMUCKA

Hacrosmas nmporpamma cocTaBjieHa Ha OCHOBE: TPUMEPHOM OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopasoanusi, ot 08. 04.
2018 r. Ne 1/ 15 aBTOpCKO¥ y4eOHOI pOrpaMMBbl 10 (pHU3HKeE I OCHOBHOM IIKOJIBI, 7-9 kinaccel ABTOphl: A. B. Ilepsimkun, E. M. I'ytauk., poda,

2017.

JlaHHbIi yueOHO-METOAMYECKUI KOMIUIEKT pean3yeT 3a/1a4y KOHLIIEHTPUYECKOTO MPUHIIMIIA IIOCTPOCHUS Y4eOHOT0 MaTepraia, KOTOPBIi OTpakaer
uzaero GopMUpOBaHUS LEIOCTHOTO NMPEICTaBICHUs 0 (PU3MUECKONH KapTHHE MUpa.

Coneprxanne o0pa3oBaHus cOOTHECEHO ¢ DeepatbHBIM KOMIOHEHTOM I'OCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa.

Pabouas mporpamMmMa eTanu3upyeT U pacKpbIBaeT CO/IEPIKaHUE MPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHJAPTA, OTPEACISIET OOIIYIO CTPATErHIO
00y4eHHs, BOCIIUTAHUS U PAa3BUTHS YUAIIMXCS CPEICTBAMH y4eOHOTO MPEeIMETa B COOTBETCTBUH C IeNISIMU H3y4eHus: pusnku. Pabouas mporpamMma raet
pacripeieieHue y4eOHbIX 4acoB 10 pa3jiesiaM Kypca U MOCJIe0BaTeIbHOCTh U3yUeHUs Pa3/ieioB (GU3UKU C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKH y4eOHOT 0 IpoLecca, BO3PaCTHBIX OCOOEHHOCTEN yJallluxcs, ONpenesieT Habop OIbITOB,

JIEMOHCTPUPYEMBIX YUUTEIIEM B Kiacce, Ja00paTOPHBIX U MPAKTUYECKUX PAOOT, BHIIOIHAEMbIX yJalllUMHCS.

VYuebuuk «Pusuka. 9 kimace. Yuedbuuk» aBrop A. B. [lepbimkun, E.M. I'yrauK, 1715 001meo0pa3oBaTebHBIX YIpeKACHNHN, BXoasamumid B coctaB Y MK mo

¢busuke s 7-9 knaccos, pekoMeH10BaH MuHucTepcTBOM oOpa3oBanus Poccuiickoit denepanuu

[IxonpHBIN Kypc HU3MKH— CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYUHBIX IPEIMETOB, TOCKOJIbKY (PM3UUYECKHE 3aKOHBI, JIEKaINe B OCHOBE
MUPO3aHuUs, SBJISIOTCS OCHOBOH co/iepKaHUs KypcOB XUMHUH, OMOJIOTHH, reorpaduu U acTpoHoMud. Pu3nka BOOPYKaeT MKOJIbHUKOB HAYYHBIM METOJIOM
MTO3HAHUS, TO3BOJISIOUINM 10JIy4aTh OOBEKTHBHBIE 3HAHUS 00 OKPYKAIOIEM MUPE.

B 9 kiacce mpoucxouT 3HAKOMCTBO € (PU3HMUECKUMHU SIBJICHUSIMU, METOJIOM HAyYHOT'O MO3HAHUs, (POPMUPOBAHUE OCHOBHBIX (PM3NYECKUX MOHATUH,
puoOpeTeHne yMEHUN U3MePSITh PU3NYECKUE BETMYMHBI, IPOBOIUTH JIAOOPATOPHBINA HIKCIIEPUMEHT I10 3a/IaHHOM CXeMe.

Hean nsyyenus
N3ydenue Hpu3uKu B OCHOBHOM IIKOJIE HATIPABIEHO HA JOCTH)KEHUE CIETYIOIINX IIeNei:

* yceoenue 3nanuil 0 GyHIAMEHTAIBHBIX (U3UYECKUX 3aKOHAX U MPHHIINATIAX, JIEKAIIINX B OCHOBE COBPEMEHHOH (pH3muecKol KapTUHBI MUpa; Hanboee
BaXHBIX OTKPBITUSX B 00J1acTH (DU3UKH, OKA3aBIINX OIMPEIEISIOIIee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUU; METOIaX HAYYHOTO TTO3HAHUSITIPUPO/IBL;

* o061a0enue yMeHuAMU IPOBOJINTH HAOIIOCHNUS, IJIAHUPOBATH U BBITIONHATH YKCIIEPUMEHTHI, BEIIBUTATh TUIIOTE3bI U CTPOUTH MOJEIH, IPUMEHSTh
MOJIy4YE€HHBIEC 3HAHUS 110 (PU3UKE ISt OOBSICHEHHUSI Pa3HOOOPa3HBIX (DU3MUECKUX SIBJICHUN U CBOMCTB BEIIECTB; MPAKTUYECKOTO MCTIOIH30BAHUS (PU3HUECKUX
3HaHWi{; OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW NWH(POPMAIIHH;

* pazeumue O3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B MpoIlecce MPHOOpeTeHns 3HaHUH 1 YMEHUH 10 (U3HKE ¢
MCIOJIb30BAaHNEM PA3JIMYHBIX HCTOYHHKOB HH(POPMAITUU ¥ COBPEMEHHBIX WH()OPMAIMOHHBIXTEXHOJIOTHI;

* gocnumanue yOSKJIEHHOCTH B BO3MOKHOCTHU TIO3HAHUS 3aKOHOB ITPUPO/IbI; UCTIONB30BAHMSI TOCTKEHUH (PU3UKK HA OJIaro pa3BUTHUS YETOBEUECKOM
LUMBUIIM3ALUHU; HEOOXOIMMOCTH COTPYAHUYECTBA B MPOIIECCE COBMECTHOTO BHITIOJTHEHUS 33/1a4, YBAKUTEIHHOIO OTHOIICHUS K MHEHHUIO OMIOHEHTA MPU
00CYKIEHIH MPOOIEM €CTECTBEHHOHAYYHOTO COJIEP>KAHUs; TOTOBHOCTH K MOPAJIBHO-ITHYECKOH OlIEHKE MCTIOIb30BaHUs HAYYHBIX JOCTHKEHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3allUTy OKpYKaroulecpesl;

* UCHOIb306aAHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUIl IS PEIICHHSI IPAKTUIECKUX 331a4 TIOBCETHEBHOM KU3HHU, 00ecTieueHus: 0€30IMacHOCTH COOCTBEHHOM
HU3HHU, PallMOHATILHOTO NMPUPOOIOJIb30BAHUS U OXPaHbl OKPYKAIOIIEH Cpelibl.



JocTuxenne nesieii padoueit mporpaMmbl o pusnke odecnevnBaeTcsi pemeHneM

cJleyIIUX3a1ay:
3HaKOMCTBO 00YYaIOIIMXCS C METOJJOM Hay4YHOTO TO3HAHUS U METOJIaMU MCCIIEe0BAHUS 00BEKTOB U
SIBIICHUHTIPUPOIBI;
npuodpeTeHne 00yJaroNIMMUCS 3HAHUH 0 MEXaHUYECKUX, TETUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX
SBJICHUSAX, (PU3NUECKUX BEIMUMHAX, XapaKTEPU3YIOIIUX ITUSBIICHUS;
dbopMupoBaHUe y 00yJaroOIIMXCsl yMEHUN HAOMI0IaTh IPUPOIHBIC SBJICHUS U BBIIIOJIHATH OMbBITHL,
nabopaTtopHbie pabOThI U HKCIIEPUMEHTAIbHbIE UCCIIEIOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB,
LIMPOKO NIPUMEHSAEMBIX B IIPAKTUYECKON KU3HH;
OBJIaJIeHHE 00yJaroIUMHUCs 00IEHAYYHBIMU TOHSATUSIMU: IPUPOAHOE SIBJICHUE, IMIHUPUUYECKU
YCTaHOBIICHHBIN (PaKT, mpoOiieMa, TUIoTe3a, TCOPETUIECKUIA BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAIBHOM
MIPOBEPKHU;
MOHMMaHKE 00yYarOIUMUCS OTJIMYMIA HAYYHBIX JAHHBIX OT HEIIPOBEPEHHON MH(POPMALIUH, IEHHOCTH HAYKU
JUI YIOBJIETBOPEHUS OBITOBBIX, TPOM3BOJCTBEHHBIX U KYJIBTYPHBIX MOTPEOHOCTEH UeIoBeKa.

Obwana xapakmepucmuka yuednozonpeomema
VYuebnsiii npeamet «Pu3nka» B OCHOBHON 00111€00pa30BaTEIHLHOM IIKOJIE OTHOCUTCS K YUCTY
00s13aTeNbHBIX U BXOAUT B DeniepalibHbli KOMIIOHEHT y4eOHOTo IIaHa.
Ponb pusmnku B yueOHOM IUIaHE ONPEAEIAETCS CIEAYIOIUMU OCHOBHBIMU MOJIOKEHUSIMHU.
Bo-nepBbix, ¢pusndeckas Hayka sBiseTcs GyHIAMEHTOM €CTECTBO3HAHUS, COBPEMEHHON TEXHUKH U
COBPEMEHHBIX IPOU3BOACTBEHHBIX TEXHOJIOTUH, TIOITOMY, M3y4asi Ha YpoKaxX (PU3NKH 3aKOHOMEPHOCTH,
3aKOHBI UIIPUHIUIIBL:
® ydamecs MOJIYy4aloT aJIeKBaTHBIC IPECTABICHUS O PEalbHOM (PU3NIECKOMMHUPE;
® [PUXOAAT K IOHUMAaHUIO U 0oJiee IITyOOKOMY YCBOCHUIO 3HAHUM O MPUPOIHBIX U TEXHOJIOIMYECKUX
poleccax, U3y4aeMbIX Ha ypokax Ouojoruu, pusndeckoi reorpaduu, XUMUHU, TEXHOJIOTUH;

® HAYMHAIOT Pa30UpPaTHCS B YCTPOMUCTBE U MPUHIUIE ASHCTBUS MHOTOUMCIIEHHBIX TEXHUYECKUX YCTPOICTB,
B TOM YHCJI€, ITMPOKO UCIIOJIb3YEMbIX B OBITY, U y4aTcsi 0e301acHOMY M OepeXHOMY HCII0JIb30BaHHIO
TEXHUKH, COOJTIO/ICHUIO TIPABHIJI TEXHUKH 0€30MaCHOCTH U OXPaHBITPY/A.
Bo-BTOpEBIX, OCHOBY M3Yy4eHHUsI (PU3UKHU B IIKOJIE COCTABIISIET METOJT HAYYHOT'O MO3HAHUS MUPA, I0ATOMY
yJammecs:
® OCBaMBAIOT HA MIPAKTUKE IMIHPUUYECKUE U TEOPETUUECKHE METO/IbI HAyYHOI'O MIO3HAHUS, YTO CIIOCOOCTBYET
MOBBIILIEHUIO Ka4e€CTBA METOI0JIOTMUECKUX3HAHU;

® OCO3HAIOT 3HAYEHUE MATEMaTU4YECKUX 3HAHUU U ydaTcs NPUMEHATh X IPU PELIEHUH IIHUPOKOro Kpyra
npo6ieM, B TOM 4yHciie, pa3HOOOpa3HbIX (PU3NYECKUX3a/1aY;

® TPUMEHSAIOT METOJ HAyYHOT'0 TIO3HAHUSI IPU BBIMOJIHEHUN CAMOCTOSITENIbHBIX YUYEOHBIX U BHEYUEOHBIX
UCCIIEIOBAaHHUM U POEKTHBIX padoT.

B-Tperbux, npu uzyueHun GU3NKM ydaluecs: CHCTEMaTHYeCKH paboTaloT ¢ HHpopMalueil B Buae 6a3sl
(aKkTHUECKUX JaHHBIX, OTHOCSIIMXCS K H3y4aeMO Tpymne sSBIeHUH U 00beKTOB. DTa HHPpOpMaLus,
MIpeJICTaBICHHAs BO BCEX CYIIECTBYIOIIMX B HACTOSAIIEE BPEMs 3HAKOBBIX CUCTEMAaX, KilacCupuIupyercs,
0000111aeTCs ¥ CHCTEMaTU3UPYETCsl, TO €CTh Ipeodpa3yercst yJalumucs B 3HaHue. Tak OHM OCBauBaoOT
METObl CAMOCTOSITETILHOTO MOTYYSHUSI3HAHUS.

B-ueTBepThIX, B poliecce n3yueHus (PU3MKH ydaliuecss OCBauBalOT BCE OCHOBHBIE MBICITUTEIbHBIC
oriepariu, JeKalliue B OCHOBE M03HABATEIbHOU e TEIbHOCTH.

B-naThIx, ucTopuyeckue acrekTbl (PU3UKH MMO3BOJISIOT YYALIUMCS 0CO3HATh MHOTOTPAHHOCTh BIIUSHUS
(bu3nyecKoil HayKu U ee ujei Ha pa3BUTHE [IUBUIIM3AIIH.

Taxum o6pazom, npenogaBanue GU3NKU B OCHOBHOM IIIKOJIE TO3BOJIIET HE TOJIBKO pean30BaTh
TpeOOBaHUs K YPOBHIO IIOJITOTOBKU y4YaIIUXCSl B IPEIMETHONW 00JIaCTH, HO U B IMYHOCTHON U
MeTarnpeIMeTHOI 06aacTax, kak 3To npeaycmorpeno ®I'OC ocHoBHOTrO 00111€T0 00pa30BaHMSL.

HNudopmanus o KoinyecTBe y4eOHbIX YaCOB
®enepanibHbII 0a3UCHBIN y4eOHBIH M1aH 115 00pa3oBaTenbHBIX yupexaeHuit Poccuiickoit @enepanuu
OTBOJMT 68 4acoB B rof AJs 00s13aTeIbHOTr0 H3ydeHus (Gu3nku B 9 kiacce, U3 pacuera 2 yueOHbIX daca B
Heneno. B niensax ycnenrHoit craun ydanmumucs OI'D nporpamma MoauduupoBaHa Mo KOJIWYECTBY YacoOB U
paccunrtana Ha 102 vaca, o 3 gaca B Hezenro. KonnuecTBo yueOHBIX Heleab B 9 kiacce cocraBisier 34.



KonndecTBo Mm1aHOBBIX KOHTPOJIBHBIX padoT 6. KommuectBo

TJIAHOBBIX JJaOOpaTOpPHBIX padboT 9

Y4yeOHO-TEMaTHYECCKHI JIaH 9 Kiaace

B Tom B Tom
Ne i/m HaumenoBanue pa3jaeina Bcero uacosn qgucae, |4Hcie, Jao.
KOHTP.pao. paod
| 3aKOHBI B3aNMOJIEHCTBUS U ABYKECHUS TEN 34 2 2
1 MexaHnnyeckue KojieOaHusl U BOJTHBL. 3BYK 15 1 1
11 DJIEKTPOMArHUTHOE I0JIe 25 1 2
CTpoeHue aToMa U aTOMHOTO siapa. 4
IV P P 19 1
ATOMHast SHEPTHS
Vv Ctpoenue u sBojronus BeeneHnoi. 5
1(TecT mo
VI O0600611aro111ee TOBTOPEHHE 4 popme
ormd)
HToro 102 5+1 9

3akonbl ABMKeHHsI M B3auMoaeiicTBus Tea (34 yaca)

Conep:xanue yueOHOro nmpeamMera, Kypca

9 Knacc (102 uaca, 3 yaca B Hegenio)

MarepuanbHas Touka. Cucrema orcuera. [lepemenenne. CKOpocTh NPSIMOJIMHERHOTO PABHOMEPHOTO
nsrkeHus. [IpsamonuHeiiHoe paBHOYCKOPEHHOE JBUKEHNE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, IEPEMELICHHUE.
I'paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIMYMH OT BPEMEHHU IIPH PABHOMEPHOM U PaBHOYCKOPEHHOM
NBUKEHUH. OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKEHUS. MIHepIanbHble cuctemMsl orcuera. [lepBblii, BTopoit
u Tpetuit 3akoHbl HptoToHa. CBOOOIHOE MaieHne. 3aKOH BCEMUPHOTO TArOTeHUs. VICKyCCTBEHHbIE CITYTHUKU

3emun. I/IMHYJ'IBC. 3aKkoH COXpPAaHCHUA UMITYJIbCA. PakeTtsl.

JdemoHcTpanmu.

PaBHOMEpHOE npsAMonnHEHOE 1BUKeHNE. OTHOCUTENBHOCTD JBHUKEHMS. PaBHOyCKOpEHHOE
newkenne. CBoOogHOE mageHue Ten B Tpyoke HeroTona. HanpaBnenue ckopocTu mpu paBHOMEPHOM
JBUKEHHUHM 110 OKpYKHOCTH. Bropoii 3akoH Hetotona. Tperuii 3akon HeroTona. HeBecomocTs. 3akoH
COXpaHEHUs UMITyJIbCca. PeakTHBHOE JBUKEHUE.




JlabopaTopHblie padoThI:

1.MccnenoBanne paBHOYCKOPEHHOTO IBUKEHHS Tenla 0e3 HaualbHOM CKOPOCTH.

2.UccaenoBanue cBOOOIHOTO ITAACHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCU YUeHUKA (HA YPOSHE Y4eOHbIX

Oeticmeuti):
PaccuuThIBaTh IIyTh M CKOPOCTH TEJa IIPU PABHOMEPHOM NPAMOJIMHENHOM ABUKEHUH. [IpeacrasiiaTs
pe3yabTaThl U3MEPEHUH U BBIUMCIIEHUH B BUJe TabauIl U rpagukos. OnpenensaTs MyTh, IPOUICHHBIN 3a
TAHHBIA TPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa Mo rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JABMKEHUS OT
BpeMeHU. PaccuuThIBaTh IyTh U CKOPOCTH IIPU PABHOYCKOPEHHOM IPSIMOJIMHEHOM JBUKCHUH TEJA.
BrluucnaTte ycKOpeHHe Tena, CHIIbIL, IeUCTBYIOIIEH Ha TEJ0, MIIM MacChl HA OCHOBE BTOPOro 3akoHa HeroToHa.
N3MepATh CHIIBI B3aUMOJEUCTBUSA ABYX Tell. BBIUMCIIATH CUly BCEMUPHOrO TAroreHus. Haxoxxaenue npumepos
MHEPLMAIbHBIX U HEMHEPLMAIBHBIX CUCTEM OTcueTa. Pelienue 3a1ay Ha TMHAMUKY PaBHOYCKOPEHHOIO
JBYKCHMS TeJa 110 BEPTUKAIIN

Mexannuyeckue Koje0aHusl M BOJHBI. 3BYK. (15 yacoB)

Konebarenpnoe papmwkenune. Komebanus rtpy3a Ha mpyxkuHe. CBoOOAHBIE KoeOaHHUS.
Konebartenbnas cuctema. MasgTHUK. AMIUIMTY/A, IEPHOJ], YACTOTA KOJICOaHHIA.
[IpeBpamieHus SHEPTHH IPU KOJIEOATETBHOM JBI)KEHUH. 3aTyxaromue Kojnebanus. BerayxneHHbIe
kosebanus. PacpocTpanenue konebanwuii B ynpyrux cpefax. [lonepeunsie u mpooiabHbIe BOIHBL. CBA3b
JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPAHEHUSI U IEPUOAOM (4acTOTOM). 3BYKOBBIE€ BOJIHBL. CKOPOCTH
3ByKa. BricoTa 1 rpOMKOCTB 3ByKa. JXO.
JdeMoHcTpanum.

Mexanunueckue konebanus. MexaHnueckue BOJIHbI. 3BYKOBBIE KosieOaHus. Y CJIOBUS pacIpOCTpaHEHUs
3ByKa.
JlaGoparopHas padora:
1.UccnenoBanue 3aBUCMMOCTH MEPHOJIA U YACTOTHI CBOOOIHBIX KOJIEOAHH HUTSHOTO MAasiTHUKA OT €TO JTMHBI.
Xapakmepucmuxa 0CHOBHbIX 8U008 0esIMENbHOCIU YUeHUKA (Ha yposHe yueOHblx Oeticmauii): 3MepsTh
aMIUTUTYAY, IEPUOY, YaCTOTY KoJjieOaHUi. BbuuciaTe npespaliieHne 3Hepruu npH KosiedaTeaIbHOM
IBYKEHUH. BBIUUCIIATE SHEPTUio KoJieOaHus rpy3a Ha MpYKUHE. BEIYHUCISTE CBSA3b JUIMHBI BOJIHBI CO
CKOPOCTBIO €€ PacIpOCTPaHEHHs U EPHOJIOM (4acToToM). OOBACHATH Mpolece KoJeOaHni MasTHUKA.
HccnenoBaTh 3aBUCUMOCTD IEpHOJia KOJIeOaHUH MasiTHUKA OT €ro JUIMHBI U aMIUIUTY/IbI KOJIeOaHU.
BbIuucnaTh AIMHY BOJIHBI U CKOPOCTh PACIIPOCTPAHEHHUS 3BYKOBBIX BOJIH.

DJIeKTPOMArHUTHOE ToJie (25 yacoB)

OaHOpOIHOE U HEOJTHOPOIHOE MarHUTHOE noJie. HarpaBieHre Toka v HalpaBlIeHHEe JIMHUN €ro
marauTHoro nosst. IlpaBuno 6ypaBunka. O6HapyxeHne MarHuTHOro noist. [IpaBuiio nesoit pyku. Unaykius
MarHMTHOTO Nojsi. MarHuTHbIN noToK. OnbITel Papajes. DiekTpoMarHuTHas MHAyKus. Hanpasienue
MHIYKIHUOHHOTO TOKa. [IpaBuio Jlenna. SIBnenue camonnaykiuu I'eHeparop nepeMeHHOro ToKa.
[IpeoOpa3oBanHus SHEPTUH B dJIEKTPOreHEpaTOpax. DKOJIOTHYECKUE MPOOIEMbl, CBI3aHHbIE C TEIUIOBBIMU U
TUIPO3JIEKTPOCTAHIUAMU. DJIEKTPOMArHUTHOE T0JIE. DJIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTH
pacnpocTpaHeHus 3J1eKTpoMarHUTHBIX BOJIH. Konaencarop. KonebarenbHblit KoHTYp. [IpuHITUIBI paguocBsi3n
U TEJIEBUJIEHUS. DIEKTpOMarHuTHas npupoja cseta. [loriomenue u ncnyckanie cBeTa aTOMaMH.
[IponcxoxaeHue JINHENYaThIXCIIEKTPOB.

JdemoHcTpaumu.

VYeTpoicTBO KOHIEHCATOPA. DHEPT U 3apsKEHHOTO KOHAEHCATOpa. DJIEKTPOMarHuTHasl MHAYKIHS.
[IpaBuno Jlenna. Camonnnyknus. [loaydeHne nepeMeHHOro TOKA MPY BPAIIEHUH BUTKA B MATHUTHOM ITOJIE.
YeTpoicTBO reHepaTopa IOCTOSHHOIO TOKA. Y CTPOMCTBO reHepaTopa NEPEMEHHOI0 TOKa. Y CTPOMCTBO
Tpanchopmatopa. [lepemaua anexTprudeckoit SHepruu. IJIEKTPOMarHuTHBIE Koebanus. CBolcTBa
3JIEKTPOMArHUTHBIX BOJIH. [IpuHIMD neficTBust MuKpodoHa u rpoMkoroBoputess. [IpuHIUIB paaroCBs3y.
Hucnepcus 6enoro ceera. [lomyueHue 0enoro cBera npu CI0KEHUH CBETA Pa3HBIX 1IBETOB.

JlabopaTopnasi padora:

1.13yueHue siBiIEHUS 3JIEKTPOMArHUTHOW UHAYKIMU. 2./3ydeHne CIUIOMHOr0 U JIMHEHYaTOTO
CIEKTPOB UCITYCKAHUS.



XapaxkmepucmuKka 0CHOBHBIX U008 0esIMENbHOCU YYeHUKA (HA YPOBHE YHeOHbIX Oelcmaull):

DKCNEPUMEHTAIIBHO U3y4aTh YCTPOMUCTBO KOHJeHcaTopa. M3ydars mpaBuiio Jlenna.
DKCIepUMEHTAIBHO U3y4aTh SBJICHUE dJIEKTPOMAarHUTHOM HHAYKIMH. OOHapyKUBATh AEHCTBHE MAarHUTHOTO
T0JIs Ha IIPOBOJHUK ¢ TokoM. OOHapyKMBaTh MarHUTHOE B3auMoielicTBue TOKOB. [Tomyuenue Oenoro cBera
IIpHU CIIO0KCHUHN CBCTA PAa3HBIX LIBCTOB.

Ctpoenue aToma u aTOMHOTO0 siipa (19 yacos)
PannoakTHBHOCT KaK CBUJIETENIBCTBO CIIOKHOTO CTPOSHHS aTOMOB. AJjibda-, 0eTa- U TaMMa- U3TydeHUsI.
OmnsiTel Pesepdopna. SAnepuas moaens aroma. PannoakTuBHbIe IpeBpalieHust aTOMHBIX siep. IpoToHHO-
HEUTPOHHAs! MOJIENb sApa. 3apsiA0BOE U MAacCOBOE YKciia. SiepHble peakuu. Jlenenue u cunTes auep.
CoxpaHeHue 3aps/10BOr0 U MaCCOBOI'O YHUCEN MPU SACPHBIX PEAKIIMSIX.

JlaGoparopHas padora:

1.13y4yenue sBIE€HUS 3JIEKTPOMArHUTHOW MHAYKIMHU. 2./3ydeHne CIUIOUIHOrO U JIMHEHYaToro
CHEKTPOB UCITYCKAHUS.

Xapaxmepucmuxa 0CHOBHBIX 81008 OesIMENbHOCMU Y4eHUKA (HA YPOBHE YUeOHbIX 0elCmBUlL):

DKCIEpUMEHTAIBHO U3y4aTh YCTPOMCTBO KOHeHcaTopa. M3yuaTes npaBuio JleHuna.
DKCIepUMEHTANIBHO U3y4aTh SIBJICHUE JJIEKTPOMarHuTHOW MHAYKIMU. OOHApYyKUBATh AeMCTBE MAarHUTHOTIO
T0JIs HA TIPOBOJIHUK ¢ TokoM. OOHapyKMBaTh MarHUTHOE B3auMoieiicTBue TOKOB. [lomyuenue 6enoro cera
[P CJIIOKEHUU CBETA Pa3HbIX LIBETOB.

Crtpoenue u 3BoJionusi Beesiennoii (5 yaco)
Cocras ctpoenue u npoucxoxjaenue ConneyHoi cucremsl. [InaneT 3emHoi rpynmnsl. bonbiiue
m1a"eTsl ComHeyHoM cucteMbl. CTpOeHME U3JIydeHue U 3Boonus 38e31. CTpoeHue 1 3Bontonus BeeneHHoi.
IoBTOpenue (4 yaca)



TemaTnueckoe nnaHuposaHue no pusmke 9 Kn

Ne Tema ypoka Kon-Bo uacos MnaHupyemble pesynbTatbl (YY) Dara
n/n nposegeHun
no nnaHy no ¢pakrty
MNosHaBaTenbHble PerynatusHble KommyHukaTtueHbie YY/]
vy vy WA
1 MaTepunanbHaa TouKa. YMeloT 3aMeHATb Bbigenatot u Oco3HatoT CBOM AeNCTBUA.
Cuctema otcuyeTa TEPMUHbI OCO3HAlOT TO, YTO YmeroT 3a4aBaTb BONPOCHI U
onpeaeneHnaMu. Y»Ke YCBOEHO 1 4TO cnywatb cobeceHuKa.
BbipakatoT cmbich eLe NoaNexuT Bnagetot Bepb6anbHbIMU U
CUTyaumm pasanyHbIMU YCBOEHMI0, OCO3HatOT | HeBepbasnbHbIMM CpeaCcTBaMM
CpeacTBaMu (PUCYHKM, KauyecTBO U YPOBEHb obLeHua
CMMBO/Ibl, CXEMbI, 3HaKMK) yCcBOEHMA
2 MNepemeleHne BbipakatoT cmbicn CamocrtoAaTenbHO PaboTatoT B rpynne
CUTyaL MW Pa3NINYHbBIMU dopmynupytot
cpeacTBaMu (PUCYHKM, No3HaBaTe/bHyLo
CUMBOJIbI, CXEMbI, 3HAKM) Lenb U CTPOAT
OencTemA B
COOTBETCTBUM C Hel
3 OnpegeneHne BbibupatoT BUA, CamocroAaTenbHO YyaTca opraHU30BbIBaTb U
KoopAauHaTbl rpadpuyeckomn mogenu, dopmynupytot naaHnposaTb yyebHoe
ABUXKyLLeroca Tena afleKBaTHOM BblAe/IeHHbIM | MO3HaBaTe/bHYO COTPYAHNYECTBO C y4uTENEM U
CMbICNI0BbIM €4MHULLAM. uenb u cTpoAT CBEPCTHMKaMu
nencrTeva B
COOTBETCTBUM C HEW
4 MpamonnHenHoe MNpoBogAT aHanu3 Cnnyatot cnocob u PaboTatoT B rpynne

paBHOMEpPHOE ABUXKEHUE

cnocoboB pelueHua
334,a4M C TOUKM 3pEHUA UX
paLMoHanbHOCTU U
3KOHOMMWYHOCTM.

pe3ynbTaT CBOMX
nencTsumn ¢
33/,aHHbIM
3TafIoOHOM,




BblaenstoT 06beKTbI U
NPOLLECChI C TOYKU 3peHns
Les10ro 1 Yactemn

obHapyxusawT
OTKNOHEHMWA U

OT/INYNA OT 3TA/I0Ha

lpadmKm 3aBMCMMOCTH
KMHEMaTUYECKUX BESINUYUNH
OT BpemeHu npwm
NPAMOJIMHENHOM
paBHOMEPHOM ABUKEHUMU

YMeloT BbIBOOUTb
CNeacTsmA U3 UMEIOLMXCA
OaHHbIX. AHannsupyoT
06bekT, Bblgenan
CyLlecTBeHHble U
HecylwecTBeHHble
NPU3HaKn

Cnnyatot cnocob u
pe3ynbTaT CBOMUX
[eNCTBUI €
33/,aHHbIM
3TasIoHOM,
obHapyxusawT
OTK/IOHEHMA U
OT/INYMSA OT 3TaNIoHa

O6watoTca U B3aMMOAENCTBYOT
C NapTHepamu No COBMECTHOM
AEeATEeNbHOCTU UK 0BMeHy
UHbopMaLmeit

CpeaHsAsa CKOpOCTb

OcyLLecTBAAIOT NOUCK U
BblAeNeHne HeobXxoaAnMoi
UHPopmaumun. BbigenstoT
KOZIMYECTBEHHbIE
XapaKTepUCTUKK
06bEKTOB, 3aJaHHble
cnosamu. AHanu3npytoT
06beKT, Bblaenas
CylLlecTBEHHbIE U
HeCcyLLecTBEeHHble
NpPU3HaKn

CamocTtonaTenbHO
dopmynupytot
nosHaBaTe/IbHylo
UesNb U CTPOAT
nencTemna B
COOTBETCTBUU C HEN

YmetoT (Mav passusatoT
CMocobHOCTb) C NOMOLLbIO
BOMNPOCOB [,06bIBATb
HegocTatoLwy nHGopMmauumio.
O6MeHMBaOTCA 3HAHUAMM
MEXKAY YIeHaMM rpynnbl g5
NPUHATUA 3GDEKTUBHbBIX
COBMECTHbIX pelleHuin

PeweHne 3agauv

BoccTtaHaBausatoT
CUTYaLMIO, ONUCAHHYIO B
3afayve, nytem
nepedopmMyIMpoBaHms,
yMpOLLEHHOro nepecKkasa
TEKCTa, C BblaeNeHnem
CyLLecTBeHHOM ann
pelweHns nidopmaumnn

CnanyatoT cnocob u
pesynbTaT CBOUX
[EeNcTBui ¢
3a4aHHbIM
3Ta/loHOM,
0bHapyxuBawT
OTK/NOHEHMUA U
OTANYMA OT 3TaNIOHa

O6watoTca U B3aMMOoAencTByoT
C NapTHepamu No COBMECTHO
OeATeNbHOCTU UK 0bmeHy
nHpopmavumen

MpamonnHenHoe
paBHOYCKOPEHHOE
ABUKeHMne. YCKopeHune

OcyLLecTBAAIOT NOUCK U
BblesieHne HeobxoamMmonm
UHpopmaumun. BblgenatoT
KOMIMYECTBEHHbIE
XapaKTepmUCTUKK
06bEKTOB, 3aaHHble

CamocroATensbHo
dopmynupytot
Nno3HaBaTe/IbHyto
Lenb u CTpoaT
nencrsva B

YmetoT (Mnu passusatoT
CNOCOBHOCTL) C NOMOLLbIO
BOnpocoB A06bIBaThL
HegocCTalowyo MHopMaLmio.
O6MeHNBalOTCA 3HAHUAMM
MEXKAY YIeHamMM rpynnbl s




cnoBaMu. AHaNU3NpyoT
06beKT, Bblaenas
CyLLLeCcTBEHHbIE U
HECYLLEeCTBEHHbIE

COOTBETCTBUW C HEW

NPUHATUA 3PPEKTUBHbIX
COBMECTHbIX peLleHui

nNpu3HaKku

9 CkopocTb AHanM3npyoT 06BbEKT, OnpepenstoT PaboTatoT B rpynne. Yuatca
NPAMOIMHENHOTO BblAENAA CYLLEeCTBEHHbIE U | MOCNEA0BATENbHOCTb | apryMeHTUPOBaTb CBOO TOYKY
paBHOYCKOPEHHOTO HeCyLLecTBEHHble NPOMEXKYTOUHbIX 3pEHUs, CNOPUTb U OTCTaMBaTb
asuxkeHus. Npaduk npu3HaKu. BoipaxatoT uenew c yyetom CBOIO MO3ULMIO HEBPAXKAEOHBIM
CKOpOCTH CMbICN CUTyaL UK KOHeYyHoro ANA onnoHeHToB 06pasom,

pa3nnYHbIMK CpeacTBamMKu | pesy/ibTaTta CNYWaTb U CAblWaTb APYT Apyra
(p1CyHKK, cMMBOABI,
CXeMbl, 3HaKK)

10 MepemeleHne npu BbipakatoT cmbich CamocToATenbHO O6uLatoTCsa U B3aMMOAENCTBYIOT
NPAMOIMHEHOM CUTyaumm pasanyHbIMU dbopmynunpyiot C NapTHepamu No COBMECTHOM
paBHOYCKOPEHHOM CpeacTBaMu (PUCYHKM, No3HaBaTe/NbHYyo AEeATEeNbHOCTU UK 0BbMeHyY
OBUXKEHUN CUMBO/Ibl, CXEMbI, 3HAKMK) Lesb U CTpoAT UHbopmaLmein

nencTemna B
COOTBETCTBUM C HEWN

11. MepemelleHne Tena npu BoiaenatoT n CamocToAaTenbHO Mcnonb3yloT afeKkBaTHbIE
NPAMOSIMHENHOM bopmynupyiot npobnemy. | opmyaupytot A3bIKOBbIE CpeacTBa ANA
paBHOYCKOPEHHOM CTpoAT nornyeckune Lenm No3HaBaTeNbHYyo 0oTO6paXKeHMsA CBOUX YYBCTB,
ABUWKeHnn 6e3 HayanbHOM paccy>aeHWN. Lenb u CTpoaT MbIC/1ei U NOBYKAEHWUN
CKOpOCTH YcTaHaBausatoT OencTBuA B

NPWYNHHO-CNEeACTBEHHbIE | COOTBETCTBUM C HEM
CBA3N
12 NabopatopHasn BbibupatoT, conoctasnaoT | CocTaBnAT NAaH U Pa3suBaloT ymeHue
1 060CHOBbIBAOT cNOCObbI | NOCNef0BATENBHOCTL | MHTEFPUPOBATHLCA B Fpynny
pabora Ne 1. peleHna 3a434um. OeNcTBUN. CBEPCTHUKOB U CTPOUTL
Wccneposanne OcyLecTBAAIOT MOUCK U OueHuBatoT NpoAyKTUBHOE
PaBHOYCKOpPEHHOTO BblaesieHne HeobXxoaMMON | AOCTUTHYTLIN B3aMMOZAeNCTBUE CO
ABMKEHUA Bes HadanbHo MHbopmaLmn pe3ynbtaT CBEPCTHMKaMM W B3POCAbIMU
CKOpoCTH
13 lpadukm 3aBUCMMOCTH BblbupatoT Hanbonee Oco3HatoT KayecTBo 1 | ONMUCbIBAKOT coaepkaHne

KMHemMmaTniyecKmnx sen4ymH

adpPeKTnBHbIE CNOCOobbI

YPOBEHb YCBOEHMUA.

COBEepLUAEMbIX AeNCTBUM




OT BpEMEHW Npwm
NPAMOJIMHENHOM
paBHOYCKOPEHHOM
ABUXKEHUM

peLleHns 3aau.
Oco3HaHHO 1
NPOM3BONLHO CTPOAT
peyeBble BbICKa3blBaHWA B
nucbMeHHoW popme

OueHunBatoT
LOCTUTHYTbIN
pesynbtaT

14 PeweHwne 3agay BocctaHasausatoT CnunyatoTt cnocob u O6w_atoTca U B3aMMOAEeNCTBYOT
CUTyaLMIO, ONMUCAHHYIO B pe3ynbTaT CBOMX C NapTHepamu No COBMECTHOM
3apaye, nytem [eNCTBUI € [EeATENbHOCTU AN 0OMeHY
nepepopmynmpoBaHus, 334aHHbIM UHbOopMaLmeit
YNPOLLEHHOrO Nepeckasa STaJIOHOM,
TEKCTa, C BblAeNeHnem obHapyXuBatoT
CyLecTBEHHOM ANnA OTK/NIOHEHMA U
peweHua nHpopmaumm OT/INYMA OT 3TaNI0HA

15 PeweHue 3aga4 no teme CTpYKTYpPUPYIOT 3HaHUA. Oco3HatoT KayecTBo 1 | MpoABAAOT rOTOBHOCTb

«OCHOBbI KWUHEMATUKN» MposogAT aHanm3 YPOBEHb YCBOEHUA aleKBaTHO pearnpoBsaThb Ha

cnocoboB pelueHun HYXAbl APYTUX, OKa3blBaTb
33434M C TOYKM 3pEHUA UX NMOMOLLLb ¥ SMOLMOHANbHYHO
paLMOHaNbHOCTU U NnoAAep KKy NnapTHepam
3KOHOMMUYHOCTH

16 KoHTponbHan paboTa Nel BbibupatoT Hanbonee OueHusatoT C poCTaToOYHOM NONHOTOM M

no Teme «OCHOBbI adpdeKTuBHbIE CNOCObbI [OCTUTHYTbIN TOYHOCTbIO BbIPaXaloT CBOU
KMHEMATUKN» pelleHna 3a434m B pesynbTaT MbICAN
3aBMCUMOCTHU OT
KOHKPETHbIX YC/I0BUIA
17 OTHOCUTENBbHOCTb BblbUpaltoT, conocTaBAAloT | BHOCAT KOPPEKTMBSI PaboTatoT B rpynne
OBUKEHUA 1 060CHOBbLIBAIOT CNOCOObI | M AOMNONHEHNA B
peleHua 3aga4n. YmetoTt cnocob cBomx
BblOMpPaTb 0606LEHHbIE nencTeunii
cTpaTeruun pelleHus
3afaum
18 MHepumanbHblie cuctembl YcTtaHaBaAuBawoT CTaBAT yuebHyo O6meHMBatOTCA 3HAHUAMM

oTcyerta. MNepBblit 3aKOH
HbloTOHa

NPUYNHHO-CNEACTBEHHbIE
cBs3n. CTPOAT Iornyeckue
Lenu paccykaeHui

3a4a4y Ha oCHOBe
COOTHECeHUA TOro,
4YTO y>Xe U3BeCTHO U
YCBOE€HO, N TOrO, 4YTO

MeXK Ay YNeHamu rpynnbl 405
NPUHATUA 3PPEKTUBHbIX
COBMECTHbIX peLleHui




eule Hen3BecCcTHO

19 BTopoli 3aKoH HbtoToHa AHanun3npytoT ycnosuma u Bbigenaiot u YyaTca ynpasniaTb NOBeAeHMEM
TpeboBaHMA 3a4aun. 0CO3HaloT TO, YTO napTHepa - ybexkaaTb ero,
BbiparkatoT CTPYKTYpYy y¥e YCBOEHO U 4YTO KOHTPO/IMPOBATh,
3a/a4m pasHbiMn ele noanexuT KOpPpPEeKTUPOBaTb U OLLEeHMBaTb
cpeacTeamu. Ymetot YCBOEHMWIO, OCO3HAIOT | ero AencTeus
BblOUpaTb 0606LLEHHbIE KayecTBO U YPOBEHb
cTpaTernun peweHusa ycBOeHuA
3a4aun

20 TpeTunii 3aKoH HbtoTOHa YMmeloT 3ameHATb CocTaBnatoT NnaH u PaboTatoT B rpynne,
TEPMMHbI nocnefoBaTeNbHOCTb | yCcTaHaBauBatoT paboune
onpeaeneHnAMM. nencTeui OTHOLIEHWMA, y4aTcA
YcTaHaBAuBatoT 3¢ PeKTUBHO COTPYAHNYATL
NPUYUHHO-CNEACTBEHHbIE
CBA3N

21 CsobopgHoe nageHue Ten BblaensatoT 0606LeHHbIM CraBAaT yyebHyto YmetoT (Mnn passusatoT
CMbICN 1 GOPMaNbHYLO 3afauy Ha OoCHoBe cnocobHocTb) bpaTh Ha cebs
CTPYKTYpY 3aZaun. COOTHeCEeHUsA TOro, WHULMATMBY B OpraHu3aLmm
Bbl6UpatoT, CONOCTaBAAT | YTO Y¥Ke U3BECTHO U COBMECTHOrO AencTBuA
1 060CHOBbLIBAIOT cNOCObbI | YCBOEHO, U TOTO, YTO
peleHna 3a4a4u elle HeM3BeCTHO

22 [suxeHune Tena, Bbipa*KatoT CTPYKTYpY CamocToAaTenbHO O6MeHNBatOTCA 3HAHMAMM

6pOoLIEeHHOro BePTUKANbHO 3a/a4m pasHbIMK dbopmynunpytot MeX Y YeHamm rpynnbl gns
BBepx. HeBecomocTb cpeacTsamu. BoibupatorT, No3HaBaTeNbHYyo NPUHATUA 3PPEKTUBHDIX

COMOCTaBAAIT U uenb 1 CTpoAT COBMECTHbIX peLleHui
060CHOBbIBaKOT CNOCO6bI nencTemA B
pelleHna 3a43a4m COOTBETCTBUU C HEWN

23 NabopaTtopHas paboTa BbibupatoT, conoctaBaatoT | COCTaBASAOT NaH U PasBuBatoT ymeHune

Ne2. U3mepeHune
yCKopeHua cBoboaHoro
nageHusa

1 060CHOBbIBAIOT CNOCO6bI
pelweHun 3a4a4um.
OcyLLecTBAAIOT MOUCK U
BblAesieHne HeobxogmMmon

nocnesfoBaTelbHOCTb
nencTsumn.
OueHunBatot
[OCTUTHYTbIN

WHTEerpupoBaTbCA B rpynmny
CBEPCTHWMKOB U CTPOUTb
NPoAYKTMBHOE
B3aumogencramne co




mHdopmaLmn

pesynbTaT

CBEPCTHMKAMM U B3POC/bIMU

24 3aKoH BCEMUPHOTO CTpoAT noruyeckme uenu CnunvatoT coit YMeloT ¢ MoMoLLbio BONPOCOB
TArOTeHMUA paccyXaeHui. cnocob aevctema ¢ [06bIBaTb HEAOCTAIOLLYO
YcTaHaBAusatoT 3TaNoOHOM UHbOpMaLmio
NPUYUHHO-CNEACTBEHHbIE
CBA3N
25 YcKopeHue ceBobogHoro BbIbMpatoT 3HaKoBO- CTaBAT yyebHyo O6meHMnBatOTCA 3HAHUAMM
nageHua Ha 3emne u CMMBO/IMYECKME CPeACTBa | 3aZayy Ha OCHOBe MeXKIY YeHamm rpynnbl gna
ApYrux HebecHbIX Tenax ONA NOCTPOEHUA MOAENN. | COOTHECEHUA TOro, NPUHATUA 3PPEKTUBHDIX
YmetoT BbIBOANUTD YTO Y¥Ke U3BECTHO U COBMECTHbIX peLeHni
CNeacTBmA U3 UMEIOLLUXCA | YCBOEHO, U TOTO, YTO
OaHHbIX elle HeM3BeCTHO
26 MpsmonnHeriHoe u OcyLLecTBAAIOT NOUCK U CocTaBnatoT NaaH 1 YyaTca yctaHaBAnBaTb U
KpUBO/IMHEHOe BblAgeNeHne HeobXoAMMON | NOCNef0BaTENBHOCTL | CPAaBHMBATbL Pa3Hble TOYKU
ABvKeHue. [IBnxeHune nHoopmaumun. Cosgatot OEeNCTBUN. 3peHua, Npexae Yem
Tesla N0 OKPYXKHOCTU C CTPYKTYPY B3aMMOCBA3EN OnpegenstoT NPUHUMATb peLleHne u aenaTb
NMOCTOSIHHOM MO MOAY/TO CMbICNIOBbIX €4UNHWUL, nocnefoBaTeNbHOCTb | Bbl6OP
CKOpPOCTbHO. TeKcTa NPOMEKYTOUHbIX
uenen c yyeTom
KOHeYHoro
pe3ynbTaTa
27 PeweHue 3apau BoccTaHasausaioT Canyatot cnocob u O6watoTca U B3aMMOAENCTBYOT
CUTyaLMIO, ONUCAHHYIO B pe3ynbTaT CBOMX C MapTHepamu No COBMECTHOM
3apave, nytem [EeNcTBui ¢ [EeATeNbHOCTU AU 0OMeHy
nepepopmynmpoBaHus, 334aHHbIM MHbopMaLmeit
YNpPOLEHHOro NepecKkasa 3TaNoHOM,
TEKCTa, C BblAeNeHnem obHapyxusawT
CyLLecTBEHHOM AnA OTK/IOHEHMA U
peleHns nidopmauun OT/INYUA OT 3Ta/I0HA
28 MCKycCTBEHHbIE CNYTHUKMK Bblgenatot u CamocroAaTensbHo Mcnonb3ytoT ageksaTHble
3eman bopmynupyioT npobnemy. | opmyaupytot A3bIKOBblE CPeACTBa ANA
CTpoAT nornyeckune Lenm Nno3HaBaTeNbHYyo 0TObOpaKeHMA CBOUX YyBCTB,

paccyXaeHui.
YcTaHaBAMBaloT
NPWYNHHO-CNEeACTBEHHbIE

Lenb u CTpoaT
nencrsva B

Mbicnel u nobyxxaeHumn




cBA3n

COOTBETCTBUW C HEW

29 Umnynbc Tena. 3akoH BblaensatoT 06beKTbl U CTaBAT yyebHyo YmeloT (Mnm passuBatoT
COXpaHeHMa nMmnyabca NpoLEecchbl C TOYKMU 3peHnsa | 3agady Ha OCHOBe CNocobHoCTb) BpaThb Ha cebn
LLeNoro 1 yacren COOTHeCEeHUA TOro, WHULMATMBY B OpraHM3aumm
YTO YKe U3BECTHO U COBMECTHOTO AencTBuA
YCBOEHO, 1 TOTO, YTO
elle HeM3BecTHO
30 PeakTuBHOe aBuKeHue. OcyLuecTBAAIOT MOUCK U CamocTtoAaTenbHo O6meHUBatOTCA 3HAHUAMM
BblgeneHue Heobxoanmoin | bopmynumpyot MeX Ay YeHamm rpynnbl gna
MHPopmaLmKn. BoibupatoT | No3HaBaTeNbHYO NPUHATNA 3PPEKTUBHBIX
3HAaKOBO-CMMBO/INYECKNE Lesb U CTpoAT COBMECTHbIX peLleHui
cpeacTBa ANA NOCTPOEHUA | AEUCTBUA B
mogenu COOTBETCTBUU C HEN
31 PeweHne 3agay BoccraHasnumBatoT CanyatoT cnocob u O6uLatoTCsa U B3aMMOAENCTBYIOT
CMTYaLMIO, ONUCAHHYIO B pesynbTaT CBOMX C NapTHepamu No COBMECTHOM
3ajave, nytem OEeNcTBui € AEeATEeNbHOCTU UK 0BMeHyY
nepedopmMmynMpoBaHus, 3a4aHHbIM UHbopmaLmein
YNpPOLLEHHOTO NepecKasa 3Ta/NoOHOM,
TEKCTa, C BblAeneHnem 0b6HapyxuBatoT
CyLLLeCTBEHHOW ANA OTK/IOHEHMA U
peweHna nHdopmauum OT/INYUA OT 3TasI0Ha
32 3aKOH coxpaHeHuAa AHanM3npyoT 06BEKT, Bbiaenatot u O6watoTca U B3aMMoAencTByOT
MexaHWYeCKoW sHeprum BblAENAA CYLLECTBEHHbIE U | OCO3HAIOT TO, YTO C MapTHepamu No COBMECTHOM
HecyL,ecTBeHHble Y}Ke YCBOEHO 1 YTO AeATeNbHOCTU NKn obmeHy
npusHaKku. BolgenatoT eLle NoAaNexur MHbopMaLmeit
KONNYECTBEHHbIE YCBOEHMIO, OCO3HAIOT
XapaKTePUCTUKM KauyecTBO U YpPOBEHb
06bEKTOB, 33/aHHble yCBOEHMA
cnoBamm
33 PeweHue 3aga4 no Teme CTPYKTYPUPYIOT 3HaHMA. Oco3HatoT KayecTso 1 | MpoABAAOT rOTOBHOCTb

«OCHOBbI ANHAMUKU»

MpoBoaaT aHanus
cnocoboB pelueHun
3a[,a4M C TOUKM 3pEHUA UX
paLMOHaNbHOCTU U

YPOBEHb YCBOEHUA

afleKBaTHO pearMpoBaTb Ha
HYAbl APYMUX, OKa3blBaTb
NMOMOLLb U SMOLMOHANbHYHO
noAAep:KKy napTHepam




9KOHOMMNYHOCTH

34 KoHTponbHas paboTta Ne2 BbibupatoT Hanbonee OueHuBatoT C [,OCTATOYHOW NONHOTOM U
no Teme «OCHOBbI addeKTMBHbIE cNOCcobbI OOCTUTHYTbIN TOYHOCTbHO BbIpaKatoT CBOU
OVNHAMUKNY pelleHna 3a434m B pesynbtaT MbICAU

3aBMCUMOCTH OT
KOHKPETHbIX YC/10BUN

35 KonebatenbHoe CTpoAT noruyeckme uenu CTaBAT yyebHyo Mcnonb3yloT agekBaTHble
OBUXKeHMe. paccyKaeHun. Ymetot 3aja4y Ha ocHoBe A3bIKOBblE CpPeACTBa ANA
KonebatenbHble cuctemsl 3aMeHATb TEPMUHBI COOTHECEHMUSA TOTO, 0TODOpaKeHMA CBOUX YyBCTB,

onpeaeneHnamm YTO YKe U3BECTHO U MbICNEN U NOBYKRAEHN
YCBOEHO, 1 TOTO, YTO
elle HeM3BecHo

36 BennunHbl, BblgenatoT u CamocToATeNbHO OnucbIBalOT coAepiKaHne
XapaKTtepuaytowme dopmynupytot dopmynupytot COBEepLUAEMbIX AENCTBUIM C
KonebatenbHoe NO3HaBaTE/IbHYIO Lie/b. No3HaBaTe/bHYL0 LLeNblo OPUEHTUPOBKM
OBUXKEHUE YcTaHaBausatoT Lenb U CTPoAT npeAMEeTHO-NPaKTUYECKOM UK

NPUYUHHO-CNEACTBEHHbIE | AEWUCTBMA B WHOWN AeATEeNbHOCTU
CBA3W. BbinonHatoT COOTBETCTBUM C HEW

onepaumu co 3HaKamu u

CMMBONIAMM

37 FapmoHuyeckue Bbiasuratot n Cnnyatot cnocob u OnucbIBatlOT cogepaHme

KonebaHus 060CHOBbIBAIOT FMNOTE3bI, | Pe3yabTaT CBOMUX coBepLUaeMbIx AeNCTBUI C
npegnaratoT cnocobbl nx [EeNCTBUI € Le/bio OPUEHTUPOBKM
NpoBepKu 3a4aHHbIM npeaMeTHO-NPAKTUYECKOM UK
3Ta/NoHOM, WHOM AeATeNbHOCTU
0obHapyxusawT
OTK/IOHEHMA U
OT/INYUA OT 3TasIOHa
38 NabopaTopHan BbibupatoT, conoctaBaatoT | COCTaBASAOT NaH U PasBuBatoT ymeHune
1 060CHOBbIBAOT CNOCOBbI | NOCNef0BATENBHOCTL | MHTErPMPOBATLCA B rpynny
pabora Ne 3. peLueHUs 3a4auu. LeicTBuiA. CBEPCTHUKOB U CTPOUTD
Wecnenosanie OcyLLecTBAAOT NOUCK U OueHuBatoT npoayKTUBHOE

33aBMCMMOCTU Nepuoga u
YacToTbl cBO6OAHbIX
KonebaHui HATAHOTO

BblAesieHne HeobxogmMmonm
MHbOopMaLmn

[OCTUTHYTbIN
pesynbTaTt

B3aVIMO,EI,eVICTBVIe co
CBEPCTHMUKaMM U B3POC/IbIMU




MaATHUKa OT A/INHblI HUTKU.

39 PeweHwne 3agay BbibupatoT Hanbonee Oco3HatoT KavecTBo U | OnucbIBatOT coaeprKaHme
adpdeKTUBHbIE CNOCOObI YypOBeHb YCBOEHMUA. COBEPLUAEMbIX AENCTBUI
NabopaTtopHas paboTa pelieHns 3aaay. OueHuBatoT
No5 (umdposan Oco3HaHHO n OOCTUTHYTbIN
nabopatopusa no pusmke, NPOM3BOALHO CTPOAT pesybTar
obopyaosakue Lientpa peyeBble BbICKa3blBaHWA B
«TOYKM pocTar) UCHMEHHOM bopme
40 3aTtyxalowue n BbibupatoT BMA, CamocTtoATenbHo YmeloT (Mnm passuBatoT
BbIHYXXEHHble rpaduyeckon mogenu, dopmynupytot CNocobHocTb) BpaThb Ha cebn
KonebaHwus. afleKBaTHOM BblAeNIeHHbIM | MO3HaBaTe/bHYO WHULMATMBY B OpraHM3aumm
CMbICNOBbIM e4MHULLAM. uenb n cTpoAT COBMECTHOTO AeNCcTBUA
NabopatopHas pabora CTpoAT noruyeckme uenu [encTeumA B
Ne32 (undposan paccyKaeHuin COOTBETCTBUM C HEW
nabopatopus no ousuke,
obopyaoBaHue LieHTpa
«TOYKM pocTar)
41 Pe3oHaHCc Bblgenatot u MpuHmatoT 1 YyaTca aprymeHTMpPOBaTh CBOKO
bopmynupyiot COXpaHAT TOYKY 3p€HUA, CNOPUTb U
NO3HaBaTe/IbHYIO Liefb. No3HaBaTeNbHYyo OTCTanBaTb CBOO MNO3MULMIO
YcTaHaBauBatoT uenb, peryampyot HeBpaXKAebHbIM Ans
NPUYMHHO-CNEACTBEHHbIE | MpoLecc onnoHeHToB 06pasom
CBA3N BbINO/IHEHMA
y4yebHbIX gencTemi
42 PacnpocTtpaHeHune BbibMpatoT 3HaKoBO- MpuHUmatoT O6meHUBatOTCA 3HAHUAMM
KonebaHuii B cpese. CMMBO/IMYECKME CpeaCcTBa | MO3HaBaTe/bHYLO MeX Y YeHamm rpynnbl gns
BonHbl. ONA NOCTPOeHMA Moaenu LENb U COXPaHAT ee | NPUHATUA 3PDEKTUBHDBIX
Npw BbIMOHEHUN COBMECTHbIX peLleHui
y4ebHbIX gencTeni
43 OnviHa BonHbl. CKOPOCTb AHanM3npyoT 06BbEKT, CTaBAT yuebHyo O6meHnBatoTCA 3HAHUAMM

pacnpocTtpaHeHnA BOJH.

BblAenAAa cyuecrtBeHHbie U
HecyuleCTBeHHble
NMPU3HaKn

3a4a4y Ha oCHOBe
COOTHEeCeHHnA Toro,
4YTO y>Xe U3BEeCTHO U
YCBOE€HO, N TOrO, 4TO
eule Hen3BecCTHO

MeXK Ay YNeHamu rpynnbl 405
NPUHATUA 3PPEKTUBHbIX
COBMECTHbIX peLleHui




44 MCTOYHUKM 3BYKa. BolgenstoT CocTaBnAT NAaH U O6uLatoTCsa 1 B3aMMOAENCTBYIOT
3ByKOBble Ko/iebaHus. KONNYECTBEHHbIE nocnesoBaTeIbHOCTb | C MapTHEPAMMU MO COBMECTHOM
XapaKTePUCTUKK AeNcTBui OeATeNbHOCTU UK 0BbMmeHy
061bEeKTOB, 334aHHbIEe MHbOopMaLmeit
cnoBaMu. YcTaHaBAMBAOT
NPUYUHHO-CNEACTBEHHbIE
cBA3M
45 BbicoTa, Tembp U CocTaBnsaoT uenoe us OnpepenstoT YyaTca opraHn3oBbIBaTb U
rPOMKOCTb 3BYKa YyacTen, CamoCTOATENIbHO nocnefoBaTeIbHOCTb | MAaHMPOBaTh y4ebHoe
[0CTpanBas, BOCMOHAA NPOMENKYTOUHbIX COTPYAHWUYECTBO C yYUTENEM U
HegocTatowme uenew c yyetom CBEPCTHMKaMu
KOMMOHEHTbI KOHEYHoro
pesynbTaTa
46 PacnpocTtpaHeHue 3ByKa. BbibupatoT BUA, CamocToATeNbHO YmetoT (Mav passusatoT
3BYKOBbIE BOJIHbI rpaduyeckon mogenu, dopmynupytot cnocobHocTb) 6paTb Ha cebn
aleKBaTHOM BblAE/IEHHbIM | MO3HABaTe/bHYO WHULMATMBY B OpPraHnsaumnm
CMbIC/IOBbIM €AMHMULLAM. Lenb 1 CTpoAT COBMECTHOrO AencTeus
CTpoSAT nornyeckue Lenu AelncTena B
paccyxaeHumn COOTBETCTBUM C HEMN
47 OTpakeHue 3ByKa. Ixo0. BblgenatoT u MpuHUMalOT © YyaTcs aprymeHTMpoBaTb CBOLO
3BYKOBOI pe30HaHC. bopmynupyiot COXpaHAT TOYKY 3pEHUs, CMOPUTb U
no3HaBaTesIbHytO Liefb. Nno3HaBaTe/IbHyto OTCTamBaTb CBOIO MO3ULMIO
YcTaHaBauBatoT Lenb, peryampytot HeBpaXKAebHbIM Ans
NPUYNHHO-CNEeACTBEHHbIE | NMpouecc onnoHeHToB 06pasom
cBA3N BbINOJIHEHMA
y4yebHbIX gencTemi
48 PeweHue 3aaau BbIbMpatoT OCHOBAHUA U BblaensaioT u YyaTtcs AeicTBOBaTb C y4ETOM
KpUTEPUW ANA CPAaBHEHMUA, | OCO3HAOT TO, YTO no3unumMmn APYroro u
cepuaumm, Y¥Ke YCBOEHO U YTO COrNacoBbIBaTb CBOU AEUCTBUA
KnaccudurKaumm eLe NoanexuT
06beKTOB. CTPYKTYPUPYIOT | YCBOEHUIO, OCO3HAIOT
3HaHUA KauyecTBO U YpOBEHb
YyCBOEHMA
49 KoHTponbHas pabota Ne 3 BbibupatoT Hanbonee OueHuBatoT Perynnpytot cobcTBEHHYO

no teme «MexaHnyeckune

adpdeKTUBHbIE CNOCOObI

[OCTUTHYTbIN

AeATeNIbHOCTb NOCPeEACTBOM




KonebaHWA 1 BOSHbI. pelleHna 3a43a4m pe3ynbtaT peyeBbix AeNCTBU
3BYK»

50 MarHuTHOe none u ero Oco3HaHHO U MpeasocxuwatoT Mcnonb3yloT ageKkBaTHble
rpaduyeckoe NPOU3BOILHO CTPOAT pe3ynbTaT M YpOBEHb | A3bIKOBble CpeacTBa AN
nsobpaxeHue. peyeBble BbICKA3blBaHUA B | YCBOEHUA (KaKoW 0TO6paXKeHUsA CBOUX YYBCTB,
HeoaHopopgHoe 1 YCTHOM 1 NUCbMEHHOW byaeT pesynbrat?) MbICNEN M NobyKRAEHWN
OZHOPOAHOE MarHUTHbIE dopme
nons.

51 HanpasneHue ToKa n BbiparkatoT cmbich CamocroAaTensbHo PaboTatoT B rpynne
Hanpas/ieHWe INHUIM ero CUTyauMu PasanNYHbIMU dopmynupytot
MarHUTHOTO Nons. cpeacTtsamu No3HaBaTeNbHYHO

uenb u cTpoAT
(p1CyHKM, cUMBOABI, neiicTBA B
CXeMbl, 3HakH) COOTBETCTBUU C HEWN

52 O6Hapy:keHne YMmeloT 3ameHATb CocTaBnaoT NnaH u PaboratoT B rpynne,
MarHMTHOro nons no ero TEPMUHbI nocnefoBaTeNibHOCTb | ycTaHaBAMBAtOT paboune
OEeNCTBUIO Ha onpeaeneHnaAMM. nencremm OTHOLLEHUA, y4aTcA
3NEeKTPUYECKMNI TOK. YcTaHaBaAuBatoT 3¢ beKTMBHO COTpyAHMYATb

NPUYNHHO-CNEeACTBEHHbIE
CBA3MU
53 NHAYKUMA MarHUTHOro BbipaxatoT cmbich CamocTroATensbHo PaboTatoT B rpynne
nons. CUTyauMu PasAnNYHbIMU dopmynupytot
cpeacTtsamu No3HaBaTeNbHYyo
uenb 1 CTpoAT
(p1CcyHKM, cumBOABI, AeiicTBuA B
CXeMbl, 3HaKh) COOTBETCTBUM C Hell
54 PeweHwne 3agay CamocTonaTenbHo co3gatoT | CanuatoT cnocob m Perynunpytot cobcTBeHHYO

aNropuUTMbl feaTeNbHOCTU
npu pelueHum npobaem
TBOPYECKOro U
NMOMCKOBOIO XapaKTepa

pe3ynbTaT CBOMX
nencTsmm ¢
3a/aHHbIM
3TafIoOHOM,
obHapyxusawT
OTK/IOHEHMA U

[AeaTeIbHOCTb NOCPEeACTBOM
peyeBbix A4eNCTBUN




OT/INYUNA OT 3TA/I0Ha

55 MarHuTHbI NOTOK. OcyLuecTBAAKT MOUCK U CamocTtoAaTenbHo YmeloT (Mnm passuBatoT
BblaesieHne Heobxoaumon | dopmynumpytoTt CNocobHOCTb) C NOMOLLbIO
UHPOpMaLMK. BbigenaloT | No3HaBaTeNbHYHO BONpOCoB f06bIBaTb
KONNYECTBEHHbIE Lenb 1 CTpoAT HegocTaowyo MHbopmaumio.
XapaKTePUCTUKK nencrsvna B O6MeHNBalOTCA 3HAHUAMM
06BEKTOB, 33/aHHble COOTBETCTBUM C HEWN MeXKAY YeHamm rpynnbl gna
cnoBamu. AHaAn3npyroT NPUHATUA 3P EKTUBHbIX
O0OBEKT, Bblaenss COBMECTHbIX peLleHni
CyLLeCTBEHHbIE U
HecyL,ecTBeHHble
Npu3HaKu
56 flBnenHue BbibupatoT Hanbonee BHOCAT KOppeKTMBbI O6watoTca U B3aMMOAENCTBYOT
3NEeKTPOMarHMTHOM addeKTUBHbIE CNOCO6bI W AOMNOJ/IHEHUA B C MapTHepamu No COBMECTHOM
NHAYKLMK, pelleHnn 3a4aun B cnocob cBomx AeATeNbHOCTU N obmeHy
3aBUCUMMOCTH OT AencTBui uHpopmavumen
KOHKPETHbIX YC/I0BUI
57 Hanpasnexue YmeloT BblbupaTthb ®opmynupytoTt PerynupytoT cobcTBeHHYyO
WHAYKLMOHHOIO TOKa. CMbIC/IOBblE eANHULbI Mo3HaBaTe/IbHYo OeATeNbHOCTb NOCPeACcTBOM
Mpasuao JleHua TeKCTa M yCTaHaBAMBaTb Lenb U CTPOAT peyeBbix 4eNCTBUN
OTHOLLEHUA MEXAY HUMU | AEUCTBUA B
COOTBETCTBUM C HEWN
58 NabopatopHasn BbibupatoT, conoctasaatoT | COCTaBAAOT NAaH U Pa3BuBatoT ymeHue
1 060CHOBbIBAOT cNOCObbl | NOCNef0BATENBHOCTL | MHTErPMPOBATHLCA B Fpynny
pabota Ne 4. MayqeHue peleHnAa 3a434um. OEeNCTBUN. CBEPCTHUKOB U CTPOUTL
ABNEHUA OcyLecTBAAIOT MOUCK U OueHuBatoT NpoAyKTUBHOE
9N1EKTPOMArHUTHOI BblAeNeHNe HEOBXOAMMOMN | JOCTUFHYTIN B3aumogelicTere co
MHAYKUAW. MHbopmaLmm pe3ynbtaT CBEPCTHMKaMM 1 B3POCAbIMMU
59 fiBneHne caMonHAYKUMK. CamocToAaTenbHo co3aatoT | BoigenawoTt m OnucbiBaloT cogepaHme

NabopaTopHas paboTa
Ne23 (undposas
nabopatopusa no ¢usmke,
obopyaosaHue LleHTpa
«TOYKM pocTar)

aNropuTMbl AeATeNbHOCTU
npuv peweHun npobaem
TBOPYECKOro M
MOMCKOBOro XapaKktepa

0CO3HaloT TO, YTO
YK€ YCBOEHO U YTO
eLLe NoaNesKuT
YCBOEHUIO, OCO3HaOT
KayecTBO U ypPOBEHb

CoBepLIaembIx AeNCTBUI C
LeNblo OPUEHTUPOBKM
npegMeTHO-NPaKTUYECKOW Uan
WHOW AeATeNbHOCTU




ycBOEHUA

60 MonyyeHwne n nepepava Bbigenaiot un MpuHUmatoT n YuaTtca aprymeHTMpoBaTb CBOIO
nepemeHHOro dopmynupytot COXpaHAT TOYKY 3peHUs, CNopUTb U
3NEeKTPUYECKOro TOKa. NO3HABATE/IbHYIO Leb. NO3HaBaTENbHYHO OTCTaMBaTb CBOIO MO3ULMUIO

YcTaHaBausatoT uenb, perynmpyot HeBpaXKAeOHbIM Ans
NPUUYNHHO-CNEACTBEHHbIE | MpoLecc onnoHeHTOB 06pasom
CBA3MU BbINOJIHEHMA
y4YebHbIX AeNCcTBUIA
61 TpaHchopmaTop. BbIbMpatoT OCHOBAHUA U Oco3HatoT KavectBo U | [poABAAOT rOTOBHOCTb
KpUTepUW ANA CPaBHEHUA, | YPOBEHb YCBOEHMA. aleKBaTHO pearnpoBsaThb Ha
NabopatopHas pabora cepuaumm, BHOCAT KOppPEKTMBDI HYXAbl APYTUX, OKa3blBaTb
No33 (umdposasn KnaccuoumKaumm M AONO/IHEHWA B NOMOLLb U IMOLMOHAJIbHYIO
nabopatopusa no pusmke, ob6bekToB. CocTaBnAloT cnocob ceomx noaAepKy napTHepam
obopyaosaue LieHTpa LLleNoe u3 yacTeil, LeicTBuiA
«Touku pocTa») CaMOCTOATE/IbHO
[0CTpanBas, BOCMONHAA
HeaoCTaoWwme
KOMMOHEHTbI
62 D/1eKTPOMarHMTHoe none. CocTtaBnsatoT uenoe ns3 Bbigenatot u MpoAaBnAIT rOTOBHOCTb
yacTel, BblbupatoT 0CO3HaloT TO, YTO a/leKBATHO pearnpoBsaThb Ha
OCHOBAHUA U KpUTepmn y¥e YCBOEHO U 4YTO HYXAbl APYTUX, OKa3blBaTb
ONA CpaBHeHwus, ele NoaNexuT NMOMOLLb Y 3MOLMOHA/bHYIO
cepuaymm, YCBOEHWIO, OCO3HAT | NOAAEPHKKY
KnaccupurKaLumm o6beKTOB | KavyecTBO M ypOBEHb
yCcBOEHMA

63 D/1eKTPOMArHUTHbIE CocTtaBnsatoT uenoe ns OueHusatot OnucbIBaloT coaepKaHume

BOJIHbI yacTeil, CaMOCTOATENbHO [OCTUTHYTbIN CoBepLUaembIxX AeNCTBUI C
[0CTpanBas, BOCMOHAA pe3ynbtaT Le/Ibi0 OPUEHTUPOBKM
HepocTaolwme npeaAMeTHO-NPaKTUYECKOM UK
KOMMOHEHTbI WHOM AEATEeNbHOCTU

64 KonebatenbHbl KOHTYP. Bbligenatot OnpegensatoT O6watoTca U B3aMMoAencTByoT
MonyyeHne KONNYECTBEHHbIE nocnenoBaTeNbHOCTb | € MAPTHEPaMM MO COBMECTHOM
3NEeKTPOMArHUTHbIX XapaKTEPUCTUKM NPOMEKYTOYHbIX AeATeNbHOCTU UNK obmeHy
KonebaHui. 061beKTOB, 3a4aHHbIe uenen c yyeTom MHbOopMaLmeit

cnosamu. YcTaHasAunBatoT

KOHEeYHOro




NPUYMHHO-CNEACTBEHHbIE | pe3y/bTaTa
CBA3N
65 MpuHUMNBI PaanOCBA3U U MpumeHAT meToabl CamocrtoAaTenbHO PerynupytoT cobcTBeHHYO
TenesmMaeHuA MHPOPMALMOHHOTO dopmynupytot LeATeNbHOCTb NOCPeACTBOM
NowuckKa, B TOM Yncne ¢ No3HaBaTeNbHYHO peyeBbix 4EeNCTBUN
NOMOLLbI KOMMBIOTEPHbIX | LeNb 1 CTPOAT
cpeacTs AencTena B
COOTBETCTBUM C HEW
66 DNeKTpOMarHMTHasn Co3aatoT CTPYKTYpY CamocTtoATenbHo PaboTatoT B rpynne
npupoaa ceeta B3aMMOCBA3EN dopmynupytot
CMbIC/IOBbIX €ANHUL, NO3HaBaTE/bHYH
TekcTa. YcTaHaBimBaloT Lenb U CTPoAT
NPUYUHHO-CNEACTBEHHbIE | AEWUCTBMA B
CBA3N COOTBETCTBUM C HEWN
67 MNpenomneHue ceeta. BbIbMpatoT 3HAaKOBO- Bbigenatot u Yyatca feicTBoBaTh C y4eTOM
dur3snyeckmnit cmbicn CMMBO/IMYECKME CPeACTBa | OCO3HAOT TO, YTO no3nuuun apyroro un
nokasaTtena npesomMaeHns ONA NOCTPOEHMA MOLEeNU Y»Ke YCBOEHO 1 YTO COrN1acoBbIBaTb CBOM AENCTBUA
ele NoaNexuT
YCBOEHWIO
68 ducnepcua ceeta BblasuratoT u CamocToAaTenbHO O6watoTca U B3aMMOAencTByoT
060CHOBbIBAIOT rMnoTesbl, | dopmyaupytoT C MapTHepamu No COBMECTHOM
npeanaratoT cnocobbl Ux NO3HaBaTENbHYH [EeATeNbHOCTU AU 0OMeHy
NpoBepKMu Lenb u CTpoAT nHpopmavumen
OencTemA B
COOTBETCTBUM C HEWN
69 CneKkTpockon n Bbl6UpatoT ocHOBaHMA U OcosHatoT KavectBo U | [poABNAOT rOTOBHOCTb

cnekTporpad

KpUTEpUn Ans cpaBHEHMS,
cepuaumm,
KnaccuopumKkaumm
obbekToB. CocTaBnAlT
uenoe U3 yacTten,
CaMOCTOATENbHO
AOCTpanBas, BOCNOAHAA
HefocTaoLwue

YPOBEHb YCBOEHMUS.
BHOCAT KOppPeKTUBbI
W AOMNOJIHEHMUA B
cnocob ceomx
nencreui

afleKBaTHO pearMpoBsaTb Ha
HYAbl APYMUX, OKa3blBaTb
NMOMOLLb U SMOLMOHANbHYHO
noaAep:KKy napTHepam




KOMMOHEHTbI

70 Tunbl oNTUYECKNX MN3BnekatoT Heobxoammyto | CamocToAaTeslbHO O6watoTca U B3aMMOAENCTBYOT
CNEKTPOB MHPopmaLmio U3 dbopmynunpytot C NapTHepamu No COBMECTHOM
1 NPOC/yLWaHHbIX TEKCTOB, No3HaBaTe/IbHYo [EeATENbHOCTU AN 0OMeHY
BbIOWMPAOT OCHOBAHMA U Lenb 1 CTpoaT UHbOopMaLmeit
KpUTEPUU 4N1A CPABHEHUA | AEUCTBMA B
M Knaccupukaumm COOTBETCTBUM C HEWN
06beKToB
71 MornoweHve n BbibupatoT BMA, CamocTtoATenbHo YmeloT (Mnm passuBatoT
McnycKaHue ceeTa rpaduyeckont mogenu, dopmynupytot CNocobHocTb) BpaThb Ha cebn
aTomamm. 1 a[EeKBATHOM BblAeNeHHbIM | MO3HaBaTE/NbHYHO WHULMATMBY B OpraHu3aLmm
MpoucxoxkaeHne CMbIC/TIOBbIM €AMHULLAM. Lenb U CTPoAT COBMECTHOTO AeNCcTBUA
JIMHEMYaTbIX CNEeKTPOB CTpoAT Iornyeckue Lenm [encTeumA B
paccyXaeHuni COOTBETCTBUM C HEWN
72 NabopaTopHas BbibupatoT, conoctasaatoT | CoCTaBAAoT NAaH U PasBuBatoT ymeHune
1 060CHOBbIBAOT cNOCOObI | NOCNef0BATENBHOCTL | MHTErPUMPOBATLCSA B Fpynny
pabora Ne 6 1 peleHua 3ag3a4um. OEeNCTBUN. CBEPCTHMKOB U CTPOUTL
«HabntogeHve cnaowHoro OCyLLEeCTBAAIOT MOUCK U OueHuBaloT NPOAYKTUBHOE
M IMHeiiuaTbIX CnekTpos BblgesieHne HeobXoAMMON | AOCTUTHYTbIN B3aMMOJeNCTBMNE Co
ncnyckanma» UHbOPMALUH pesynbTaT CBEPCTHMKAMM W B3POC/IbIMM
73 PeweHue 3agau CTPYKTYPUPYIOT 3HAHUA. Oco3HatoT KayecTBo U | OBMeHUBAOTCA 3HAHMAMM
BbIbMpatoT OCHOBAHUA U YPOBEHb YCBOEHUSA MEXKAY YIeHaMM rpynnbl N5
1 KpUTEpUU ANS CPAaBHEHMS, NPUHATUA 3P OEKTUBHBIX
KnaccudumKaumm obveKToB COBMECTHbIX pelleHui
74 KoHTponbHas pabota N2 4 jaum no Teme BbibupatoT Hanbonee Bbigenaiot u OnucbIBalOT coaepKaHme
no Teme addeKTMBHbIE cnocobbl 0CO3HAHT TO, YTO COBEpLUAEMbIX AENCTBUM C
«DNIeKTPOMArHUTHOE pelleHns 3aaau. y*Ke YCBOEHO W YTO LeNblo OPUEHTUPOBKM
none» Oco3HaHHOo n eLe NoaNexuT npegMeTHO-NPAKTUYECKOW Uan
NPOM3BONLHO CTPOAT YCBOEHWIO, OCO3HAOT | MHOW AeATeNbHOCTH
peyeBble BbICKA3blBaHWA B | KayecTBO M ypPOBEHb
nMcbMeHHON popme ycBOEHMSA
75 PagnoaKktnsHocTb BoiaensatoT n MpuHUMaOT M YyaTcs aprymeHTMpoBaTb CBOLO
bopmynupyiot COXPaHAT TOUKY 3pEHMA, CNOPUTb U
1 Nno3HaBaTesIbHyto Liefb. Nno3HaBaTe/IbHyto OTCTamMBaTb CBOIO MO3ULMIO




YcTaHaBAMBaloT
NPUYNHHO-CNEeACTBEHHbIE
cBA3MN

Lenb, peryampytor
npouecc
BbINONHEHUA
y4YebHbIX AeNCcTBUIA

HeBpaXKAebHbIM Ans
onnoHeHToB 06pasom

76 Mogenu atomos. OnbIT OpueHTupytoTea u MpeasocxuwatoT YmetoT (M1n passuBatoT
Pesepdopaa BOCMPUHMUMAIOT TEKCTbI pe3ynbTaT M YpOBEHb | cnocobHOCTb) bpaTb Ha cebs
Hay4YHOro cTunA. ycBOeHuA (KaKkow WHULMATMBY B OpraHu3aumm
YcTaHaBAusatoT bypet pesynbTaT?) COBMECTHOrO AencTeus
NPUYUHHO-CNEACTBEHHbIE
CBA3N
77 PagnoakTuBHbIe Bblgenatot u MpuHmatloT 1 YyaTca aprymeHTMpOBaTh CBOIO
npeBpaLLeHMA aTOMHbIX dopmynupytot COXpaHAT TOYKY 3pEHUsA, CNOpPUTb U
aaep. NO3HaBaTe/IbHYIO Lie/b. No3HaBaTe/bHYL0 OTCTanBaTb CBOK NO3MLMIO
YcTaHaBausatoT uenb, perynmpyot HeBpaXKAEeOHbIM Ans
NPUYNHHO-CNEACTBEHHbIE | MpoLuecc onnoHeHTOB 06pasom
CBA3N BbINOJIHEHMA
y4ebHbIX AencTBui
78 JKCcnepuMeHTabHble BoinonHAoT onepauun co | CocTaBnAoT NaaH u PaboratoT B rpynne.
MeTOoAbl CCnefoBaHNA 3HaKaMM 1 CMMBONAMM. nocnegoBaTenbHoCcTb | OnpeaenstoT Lenm n GyHKUMm
yactuu,. OcyLuecTBAAKOT MOUCK U nencTeui Yy4YacTHUKOB, cnocobbl
BblAeNneHne Heobxoanmoin B3aMMoZencTemA
MHPopmaLmm
79 NabopatopHan pabota Ne BbibupatoT, conoctasaatoT | COCTaBAAOT NAaH U PassuBatoT ymeHue
6. U3mepeHue 1 060CHOBbIBAOT cNOCObbl | NOCNef0BATENBHOCTL | MHTErPMPOBATHLCA B Fpynny
€cTecTBeHHOro peleHnAa 3a434um. OEeNCTBUN. CBEPCTHUKOB U CTPOUTL
pagmaumoHHoro ¢poHa OcyLecTBAAIOT MOUCK U OueHuBatoT NpoAyKTUBHOE
[03MMETPOM. BblaesieHne HeobXoAMMOW | AOCTUTHYTbIN B3aMMOZAeNCTBUE CO
MHbopmaLmm pe3ynbtaT CBEPCTHMKaMM 1 B3POCAbIMMU
80 MpPOTOHHO-HENTPOHHanA BbIinoAHAOT onepauumn co CnunuatoT cBoi YmetoT (Mn passusatoT
mofaenib aTOMHOro Aapa 3HaKaMM 1 CMMBONAMM. cnocob gencTena ¢ CNOCOBHOCTb) C MOMOLLbIO
3TaNOHOM BOMNPOCOB J06bIBATb
HeZocTatoLwyo nHdopmauuio
81 SHeprua ceasu. Jedekr YmeloT BblIbUpaThb CamocTtoAaTenbHo OnucbIBaloOT coaepkaHne
macc. CMbIC/IOBbIE €ANHULLbI dopmynupytot CoBepLIaemMbIx AeNCTBUI C




TEKCTa U YCTaHaB/IMBaTb
OTHOWEHNA mexXay HUMU

no3HaBaTe/IbHyto
Lenb U CTpoaT
aencTema B
COOTBETCTBUM C Hell

LeNbo OPUEHTUPOBKMU
AeATEeNbHOCTU

82 PeweHwne 3agay BblbupatoT Hanbonee Oco3HatoT KayecTtso 1 | OnucbiBatoT cogeprkaHne
adpdeKTUBHbIE CNOCObbI YPOBEHb YCBOEHMUA. COBEpLUAEMbIX AEeNCTBUI
pelweHuAa 3a4au. OueHuBatoT
OCO3HaHHO U [OCTUTHYTbIN
NPOW3BO/ILHO CTPOAT pe3ynbTaT
peyeBble BbICKAa3biBAaHUA B
nnucbMeHHou popme

83 [Jenenve apep ypaHa. OpwueHTUpytoTCa u BHOCAT KOppeKTuBbI O6uLatoTCsa U B3aMMOLENCTBYIOT

LenHasa peakums. BOCMPUHMMAIOT TEKCTbI M OOMOJIHEHUA B C NapTHepamu No COBMECTHOM
pasHbIX CTUAEM cnocob cBomx LeATeNbHOCTU
nencTemm
84 NabopatopHasn BbibupatoT, conoctaBnatoT | CocTaBAAoT NAaH u Pa3suBaloT ymeHue
1 060CHOBbIBaOT cNOcobbl | NOCNef0BATENBHOCTL | MHTEPMPOBATHLCA B Fpynny
pabota Ne 7. MaydeHue peleHna 3a434um. OEeNcTBUN. CBEPCTHUKOB U CTPOUTL
AeneHuna afipa atoma OcyLLecTBAAIOT NOUCK U OueHusatot NpoAYyKTUBHOE
ypaHa no ¢otorpaduu BblgeNeHne HeobXoAMMON | AOCTUTHYTbIN B3aMmozencTeune co
TPEKOB. MHbopmaLmm pe3ynbtaT CBEPCTHMKaMM W B3POCAbIMU
85 AlnepHblli peakTop. Bbl6upatoT ocHOBaHMA U Oco3HatoT KauecTBo U | [1poABAAIOT rOTOBHOCTb
MpeobpasosaHue KpUTEpUU ANA CPAaBHEHUA, | YPOBEHb YCBOEHMSA. aleKBATHO pearnpoBsaThb Ha
BHYTPEHHEN 3Heprum cepuaumm, BHOCAT KOppeKTUBbI HYXAbl APYTUX, OKa3blBaTb
ATOMHbIX AZep B KnaccuodumKkaumm W AOMNOJ/IHEHMUA B NMOMOLLb Y 3MOLMOHA/bHYIO
3NEKTPUYECKYIO SHEPTUIO. o6beKkToB. CocTaBAAT cnocob cBomx noaAepKy napTHepam
uenoe u3 yacreu, nencreui
CaMOCTOATE/IbHO
[0CTpamBas, BOCNONHAA
HegocTaowWwme
KOMMOHEHTbI
86 ATOMHaA aHepreTuKa. M3BnekatoT Heobxogumyto | CTaBaT yuebHyto MoHWUMalOT BO3MOXKHOCTb

MHbOpMaLMmIo 13
MPOCAYLIAHHbIX TEKCTOB

3a4a4yy Ha oCHOBe
COOTHecCeHuA Toro,
4YTO y>Xe U3BECTHO U

Pa3/IMYHbIX TOYEK 3peHus, He
coBnajaloLmx c cobcTBeHHOM




Pa3/IMYHbIX KaHPOB

YCBOE€HO, N TOrO, 4TO
eule Hen3BecCTHO

87 Buonornueckoe peicreme Bbigenaot un MpuHUMatloT n YyaTca aprymeHTMpOBaTh CBOKO
paguaumm. bopmynupyiot COXpaHAT TOYKY 3pEHUs, CNOPUTb U
NO3HaBaTe/IbHYIO Liefb. No3HaBaTe/bHYLo OTCTanBaTb CBOK NO3ULMIO
YcTaHaBaugatoT Uenb, peryanpyoTt HeBpaxAebHbIM AnA
NPUYMHHO-CNEACTBEHHbIE | Mpouecc ONMNOHEHTOB 06pa3om
CBA3N BbINOJIHEHMA
y4ebHbIX gencTsmm
88 3aKOH paAioaKTUBHOIO BbibupatoT BUA, CamocToATenbHO YmetoT (Mav passusatoT
pacnaga. rpaduyeckon mogenu, dopmynupytot cnocobHocTb) 6paTb Ha cebn
aeKBaTHOM BblAeNIeHHbIM | MO3HaBaTE/bHYHO WHULMATMBY B OpraHu3aumm
CMbIC/IOBbIM €ANHMLIAM. Lesb U CTpoAT COBMECTHOTO AencTBuA
CTpoAT nornyeckue Lenm OencTBumA B
paccyaeHumn COOTBETCTBUM C HEMN
89 NabopatopHan pabota Ne BbibupatoT, conoctasasatoT | CocTaBAAOT NaaH U PasBuBatotT ymeHune
8. OueHka nepuoga 1 060CHOBbIBaOT cNOcobbl | NOCNef0BATENBHOCTL | MHTEPMPOBATHLCA B Fpynny
nosypacnaga peleHna 3a434um. OEeNcTBUN. CBEPCTHUKOB U CTPOUTL
Haxo4AWMXCA B BO3ayXe OcyLLecTBAAKT MOUCK U OugeHuBatoT NPOAYKTUBHOE
NpoAyKTOB pacnaja rasos BblgeNeHne HeobXoAMMON | AOCTUTHYTbIN B3aMmozencTeune co
paZoHa MHbopmaLmm pe3ynbtaT CBEPCTHMKaMM 1 B3pOCabIMU
90 NabopaTtopHas paboTa Ne BbibupatoT, conoctaBaaoT | COCTaBASAOT NaH U PasBuBatoT ymeHune
9. N3yyeHwne Tpekos 1 060CHOBbIBAOT CNOCOObI | NOCNef0BATENBHOCTL | MHTErPUMPOBATLCSA B rpynny
3apAXKEHHbIX YacTmL, NO pelieHna 3a8aum. OencTBUN. CBEPCTHUKOB U CTPOUTb
rotosbiMm poTorpadpuam OcyLLecTBAAOT NOUCK U OueHuBatoT npoAyKTUBHOE
BblaesieHne HeobXxoAMMON | AOCTUTHYTbIN B3auMMOJeNCcTBUNe Co
MHPopmaLmm pesynbTaT CBEPCTHMKAMM W B3pOCAbIMU
91 TepmosagepHasa peakuua. M3BnekatoT Heobxogumyto | CTaBaT yuebHyto MposABAAIOT rFOTOBHOCTb K

MHbOpMaLMIO U3
NPOCAYLIAHHbIX TEKCTOB
PasNNYHBIX }KaHPOB,
BbI6GMPaAOT CMbICNIOBbIE
eAVHULbI TEKCTa U
ycTaHaBAMBaTb

3a/la4y Ha ocHoBe
COOTHECEHUA Toro,
YTO YyXKe U3BEeCTHO U
YCBOEHO, 1 TOr0, 4TO
elle HeM3BecTHo

06CyKAEHUIO Pa3HbIX TOYEK
3peHus 1 BbipaboTKe obLuei

(rpynnosoit) nosnuuu




OTHOWEHNA meXxXay HUMU

92 PeweHue 3apay MNposoaAT aHanus BHOCAT KOppeKTMBbI YuaTtca yctaHaBAnBaThb U
cnocobos pelueHun W AOMNOJIHEHMUA B CPaBHUBATb Pa3Hble TOYKM
33/a4M C TOYKM 3peHns ux | cnocob ceomx 3peHns, Npexae yem
paLMOHaNbHOCTU U nencteui NPUHUMATb peLleHne u aenaTb
3KOHOMMYHOCTH BblboOp

93 KoHTponbHas paboTta Ne 5 BbibupatoT Hanbonee OueHuBatoT OnucbIBalOT coaepKaHue

no teme «®Pun3nka atoma n addeKTUBHbIE CNOCObbI OOCTUTHYTbIN COBEPLUAEMbIX AEeNCTBUI
aTOMHOrO Agpa» peleHnAa 3a43a4m B pesynbtaT
33aBMCUMOCTH OT
KOHKPETHbIX YC/I0BUI
94 Coctas, cTpoeHue u AHaNN3MPYIOT OOBEKT, OnpepensatoT PaboTatoT B rpynne. Yuatca
npoucxoxaeHue BblAeNAA CyLeCTBEHHbIE U | MOCNeA0BaTENbHOCTb | apryMeHTUPOBATb CBOIO TOYKY
ConHeyHoM cuctembl HecyL,ecTBeHHble NPOMEKYTOUHbIX 3peHus, CNopuTb U OTCTamBaTb
npu3Haku. BoipaxkatoTt uenew ¢ yyetom CBOIO MO3ULMIO HEBPaXKAEOHbBIM
CMbICA CUTyaLmmn KOHeYHoro A7 ONNOHEHTOB 06pasom,
pa3nnYHbIMK CpeaCcTBaMKn | pesynbTaTta CNYWaTb U CAbIWATL APYr Apyra
(p1CcyHKK, cUmBOAbI,
CXeMbl, 3HaKK)
95 bonbwwne nnaHeTbl OpueHTUnpytoTCca 1 CTaBAT yuebHyo YmeloT (Mnm passuBatoT
ConHeyHol cuctembl BOCMPUHMMALOT TEKCTbI 33a4y Ha ocHoBe CnNocobHocTh) BpaTb Ha cebn
Hay4YHOro cTunA. COOTHeCEeHUsA Toro, WHULMATMBY B OpraHM3aumm
YcTaHaBausatoT YTO Y¥Ke U3BECTHO U COBMECTHOTO AencTBuUA
NPUYMHHO-CNEACTBEHHbIE | YCBOEHO, U TOTO, YTO
CBA3N elle HeM3BeCcTHO
96 Manbie Tena ConHeyHol BbIbMpatoT OCHOBAHUSA U Oco3HatoT Kayectso 1 | [pOABAAIOT FOTOBHOCTb

CncTembl

KpUTEepUU ANs CPaBHEHMS,
KnaccudurKkaumm
o6beKkToB. CocTaBAAT
uenoe u3 yacreu,
CaMOCTOATENbHO
[OCTpanBas, BOCMOHAS
HegJocTatowue
KOMMOHEHTbI

YPOBEHb YCBOEHMUS.
BHOCAT KOppPeKTUBbI
W AOMNOJIHEHMUA B
cnocob ceomx
nencreui

afleKBaTHO pearMpoBsaTb Ha
HYAbl APYMUX, OKa3blBaTb
NMOMOLLb U SMOLMOHANbHYHO
noaAep:KKy napTHepam




97 CTpoeHue 1 aBonouma OpueHTHnpytoTCca u CTaBAT yuebHyo YmetoT (v passusatoT
ConHua v 38e3g, BOCMPUHMUMAIOT TEKCTbI 3334y Ha ocHoBe CNocobHoCTb) BpaTb Ha cebs
Hay4YHOro cTunA. COOTHeCEeHUA Toro, WHULMATMBY B OpraHu3aumm
YcTaHaBAuBatoT YTO Y}Ke N3BECTHO U COBMECTHOrO AencTeus
NPUYUHHO-CNEACTBEHHbIE | YCBOEHO, U TOTO, YTO
CBA3N elle HeM3BeCTHO
98 CtpoeHue 1 3BoaoLmA M3BnekatoT Heobxoaumyto | CTaBaT yuebHyto MpoABAAKT rOTOBHOCTb K
BceneHHow UHPopmaLmio n3 3ajayy Ha ocHoBe 06CyKAEHWNIO Pa3HbIX TOYEK
NPOC/yWaHHbIX TEKCTOB COOTHEeCeHUA Toro, 3peHus 1 BbipaboTKe obueit
Pa3/INYHbIX }aHPOB, YTO Y}Ke N3BECTHO U
BbIGMPAIOT CMbICAOBbIE YCBOEHO, 1 Toro, uto | (TPYNMOBOIA) no3nuum
eIMHULbI TEKCTA U elle HeM3BeCTHO
yCTaHaBAUBATb
OTHOLUEHWA MEXAY HUMMN
99 MTorosoe nosTopeHue CTPYKTYPUPYIOT 3HAHUA. Oco3HatoT KayecTtBo 1 | poABAAIOT FOTOBHOCTb
MNpoBoaAT aHanus YPOBEHb YCBOEHMUA afeKBaTHO pearMpoBsaTtb Ha
cnocob6oB pelueHua HYXAbl APYTUX, OKa3blBaTb
33a/a4M C TOYKM 3peHUs Ux NMOMOLLb Y 3MOLMOHA/bHYIO
PaLMOHaNbHOCTU U noaAepKy napTHepam
3KOHOMMUYHOCTH
100 NTorosaa KOHTpObHaA BbibupatoT Hanbonee OueHusatoT Perynupytot cobcTBEHHYIO
paboTa addeKTUBHbIE CNOCO6bI JOCTUTHYTbIN [eATeNbHOCTb NOCPEeACTBOM
pelweHua 3aga4 pe3ynbtaT peyeBbix AEeNCTBUN
101 AHanuM3 oWnHOK UTOroBoOM
KOHTPOJIbHOW paboTbl
102 3awmnTa NpoeKkToB







