


MNOACHUTEJBbHASA 3AIIMCKA

Paboyas yyeOHasi mporpaMma cOCTaBJICHA HA OCHOBAHUU CIIEAYIOIIUX HOPMATUBHO -IIPABOBBIX JJOKYMEHTOB:

1. 3akona P® «Ob o6pazoBanum»;
2. denepanbHOrO TOCYAapCTBEHHOI'0 00Pa30BaTENBLHOrO CTaHAapTa OCHOBHOrO ob1iero oopazoBanus (PI'OC OOO), yTBepKIEHHOT0 MPHUKA30M
MunncrepctBa oopazoBanus U Hayku PD ot 17.12.2010 1. Ne 1897;

[TpuMepHBIX NpOrpaMM OCHOBHOro o0miero odOpazoBaHuss no yueOHbIM npeameram.— M.: IlpocBemenue, 2010. (CrangapTel BTOpOTo
MOKOJICHHUS);

3. Astopckoit nporpammoii E.M. I'yrauk, A.B. Ilepoimkun (ITporpammsl ajist 001eo0pa3oBaTenbHbIX yupexaeHuid. ®usuka. Actponomus.7-11
k1. / coct. E.H. Tuxonosa M.: [lpoda, 2013.).

4. TpeOoBaHMU K OCHAIIEHUIO OOpPa30BATENBHOr'O TpOIecca B COOTBETCTBUU C COAEpPXKATEIbHBIM HANOJHEHHEM Y4YeOHBIX MpPEIMETOB
denepanbHOro KOMIIOHEHTA TOCYAApCTBEHHOTO 00pa3oBaTenbHoro cranaapra (IIpukaz Munoopuayku Poccun ot 04.10.2010 1. N 986);

5. CanlluH, 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOIOTHUYECKHE  TpeOOBaHHMA K  YCJIOBUAM U  OpraHu3auuu  oOydyeHuss B

00111e00pa30BaTEIbHBIX YIPESKJACHUIX» (YTBEPKICHHBIC MOCTAHOBJICHUEM [JIABHOrO T'OCYAapCTBEHHOrO CaHUTApHOrO Bpada Poccuiickoit
Oenepanun 29.12.2010 1. Ne189);

Hacrosmas nporpamma coctaBjieHa Ha OCHOBE: PUMEPHOIl OCHOBHOM 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
ot 08.04.2015 1. Ne 1 / 15 aBTOpCKO#T yueOHOIM MpOrpaMMbl TT0 (PU3UKE J1JIsI OCHOBHOM IIKOJIBI, 7-9 kinaccel ABTopsl: A. B. Ileppimikus, E.

M. I'ytauk., Ipoda, 2013.

JlaHHBIH y9e0HO-METOAMYECKUN KOMIUIEKT pealln3yeT 3aady KOHIIEHTPUYIECKOT0 MPUHITUIIA TIOCTPOSHHS Y4eOHOTr0 MaTepuaa, KOTOPBIid
OTpakaeT uiero GopMHPOBAHUS IIETOCTHOTO

npeacTaBieHus O GU3NUECKON KapTHHE MHPA.

Conepxanue o0pa3oBaHus cooTHeceHO ¢ DenepanbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOT 0 00pa30BaTeIbHOIO CTaHAApTA.

Pabouas nporpamma feTanu3upyeT U packpbIBacT coAepKaHUe MPEIMETHBIX TeM 00pa30BaTENbHOI0 CTaH JapTa, OMpeneiseT 00Iyo
CTpaTeruto 0Oy4eHusl, BOCIUTAHUS U PA3BUTHI YUAIIUXCs CPEICTBAMU y4eOHOT0 MpeIMeTa B COOTBETCTBHH C IeNsIMU M3ydeHus (usuku. Paboyas
Iporpamma J1aetT pacupeseiacHue yueOHbIX 4acoB 110 pa3jiesiaM Kypca U IOCJIEA0BATEIbHOCTh U3YUEHUS Pa3/iesioB QU3 UKU C yIETOM
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOT O MpoIecca, BO3paCTHBIX 0COOEHHOCTEH yJaIuXcs, onpenessieT Habop OMbITOB,

JIEMOHCTPUPYEMBIX YUYUTEIEM B KJlacce, 1a00paTOPHBIX U MPAKTUIECKUX PAOOT, BHITOIHIEMBIX yUaIIUMHUCS.

VYuaebnuk «®Pusuka. 9 knacc. YueOuuk» aBtop A. B. [Tepoimkun, E.M. ['yTHuUK, A1 00111€00pa30BaTenbHBIX YIPEKACHUN, BXOASIIINN B COCTAB

YMK 1o ¢usuke qus 7-9 knaccos, pekoMeHnoBaH Muna#ECcTepcTBOM 00pa3oBanus Poccuiickoit denepanuun

[IkonbHBIN KypC GUBNKH— CHCTEMOOOPA3yIOIIUH Il €CTECTBEHHO-HAYYHBIX MPEIMETOB, TOCKOIBKY (U3NYECKHIE 3aKOHBI, JIe)KAIINe B OCHOBE
MUPO3/IaHuUS, SIBISIOTCS OCHOBOM COJIEpP)KaHMs KypCOB XUMUH, Oronoruu, reorpaduu U actpoHoMun. @u3nka BOOpyKaeT MIKOIHLHUKOB HAYYHBIM
METOJIOM TTO3HaHMSI, TTO3BOJISIOIIMM IOJy4aTh 00bEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHPE.



B 9 kiacce mporcxoauT 3HaKOMCTBO € (PU3MYE€CKUMU SBICHUSMH, METOIOM HayYHOT'0 TTO3HaHUS, POPMUPOBAHHE OCHOBHBIX (PU3HUECKHX
MOHATUH, TPUOOPETEHNE YMEHHUI U3MEPATh GU3NYECKUE BEIUYNHBL, IPOBOIUTE JTa0OPATOPHBINA IKCIEPUMEHT T10 3aJaHHON CXeMe.

[enu n3yuenus

N3yuenue pu3uku B OCHOBHOM IIKOJIE HANPABIEHO Ha JTOCTHKEHUE CIEAYIOIINX LeNeil:

e yceoenue 3nanuil 0 GyHIaMEHTAIBHBIX (PU3NYECKUX 3aKOHAX U TPUHIIMIIAX, JIEKAIIUX B OCHOBE COBPEMEHHOM (pr3nyecKoil KapTHHBI
MUpa; HanboJee BaXKHBIX OTKPBITHAX B 00JIaCTH (PU3MKH, OKA3aBIIMX ONpeeItolee BIMIHNUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUH;
METOJjaX HayYHOT O I03HAaHUS IPUPOJIBI;

e 061a0enue ymenuamMu IPOBOIUTH HAOIIOCHHSI, NTAHUPOBATH U BBIOIHATH SKCIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIH,
MIPUMEHSTH MOJIyYEeHHbIE 3HaHUA 0 PU3UKE A 00BICHEHHS pa3HOOOPa3HBIX (PU3MUECKUX SBJICHUN U CBOWCTB BEIIECTB;
MIPaKTUYECKOr0 MUCIOIb30BaHUA PU3NUECKUX 3HAHUM; OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON UH(pOpMaLUY;

e pazeumue NO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IIPOLIECCE MPUOOPETEHUS 3HAHUN U YMEH Uil
110 (pU3MKE C UCIOJIB30BAHUEM PA3JINYHBIX MCTOYHUKOB HH(OPMALIUK U COBPEMEHHBIX NH(QOPMALIMOHHBIX TEXHOJIOTUH;

e gocnumanue yOXKICHHOCTH B BO3MOXHOCTU MTO3HAHUS 3aKOHOB MPHUPOJIbI; UCIOJIb30BAHUS JTOCTHKEHUH (HU3UKHU Ha OJaro pa3BUTHS
4eJ0BEYECKON LIMBUIM3ALMN; HEOOXOJMMOCTH COTPYIHHUYECTBA B IPOLIECCE COBMECTHOr'O BBIMOJIHEHUS 3a/1a4, YBaKUTEILHOIO
OTHOUIEHUS K MHEHHUIO OIIIOHEHTA IIPU 00CYKAECHUH NTPOOJIEM €CTECTBEHHOHAYUYHOI'O COAEPKAHUSA; TOTOBHOCTH K MOPAJIbHO -3THYECKOM
OLIEHKE M CI0JIb30BaHUs HAyYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3AIUUTY OKPYXKaIOIEH CPENIbl;

*  UCHO1b306aHUE NPUOOPEM EeHHBIX 3HAHUI U YMeHUIl [T PeIlIeHUs TPAaKTUUECKUX 3a7a4 IOBCEJHEBHOM KU3HU, 0OecreyeHus
6e30macHOCTH COOCTBEHHOM JKMU3HHU, PallHOHAIBHOIO IPUPOIONOIb30BAHUS U OXPAHBI OKPY/KAIOLIEH CPEIbl.

Joctmxenue 1eneit paboudeit mporpaMMsl 1o (u3KKe 00ecreyuBaeTcsl peuieHueM CeIyIoMX 3a1a4:

e 3HAKOMCTBO OOYYarOMIMXCS C METO0OM HayYHOTO MMO3HAHUS U METOIAMHU UCCIIEOBaHM OObEKTOB U SIBJICHUN TPUPOJIBI;

e mpuobpeTeHre 00yJaroMMUCI 3HAaHUNH O MEXaHUYECKU X, TETUIOBBIX, AIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX,
¢bu3NUecKuX BEIMYMHAX, XapaKTEPU3YIOIINX ITH SIBICHHUS;

e (opMupoBaHHE y 00yJarOIIKUXCs YMEHUI HAOII0AaTh IPUPOAHBIE SIBJICHUS U BBIIOIHATH ONBITHI, JA0OpPaTOpHbIE pabOThI U
9KCIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIOIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB, HIMPOKO NPUMEHSIEMBIX B IPAKTUYECKO I )KU3HH;

e OBJAaJieHHE O0yUYaAIOUIMMUCS OOLEHAYUYHBIMU HOHATHAMMU: IPUPOAHOE SIBIIEHUE, IMIIUPUYECKH YCTAHOBIIEHHBIH (aKT,
npo6semMa, FunoTe3a, TCOPETUUECKUi BBIBOJ, PE3YJIbTaT KCIEPUMEHTAIbHON IIPOBEPKY;

e IIOHMMaHHE OOYYAIOUIMMHUCS OTIIMYUI HAYYHBIX JJAHHBIX OT HETPOBEPEHHON MHPOPMALIUY, IIEHHOCTH HAYKHU JJIs
YIOBJIETBOPEHUSI OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIBTYPHBIX HOTPEOHOCTEH YenoBEKa.

Oouwan xapakmepucmuka y4edoHo2o npeomema

VYuebusiit npeamer « Pu3nKa» B OCHOBHON 00111€00pa30BaTeIbHON IKOJIE OTHOCUTCS K YU CITy 00513aTENbHBIX U BX0auT B denepanbHblit
KOMIIOHEHT Y4eOHOr 0 MJIaHa.
Ponb ¢u3uku B yueOHOM IJIaHE ONpeeNsIeTcs CAeIYIOIIMHI OCHOBHBIMU ITOJ0KEHUSMH.
Bo-nepBbIX, pu3nueckas HayKa siBIseTcsl pyHIaMEHTOM €CTECTBO3HAHUS, COBPEMEHHOW TEXHUKH U COBPEMEHHBIX ITPOU3BO/ICTBEHHBIX
TEXHOJIOTHiA, IIOATOMY, H3y4ast HA YpOKax (pU3UKH 3aKOHOMEPHOCTH, 3aKOHBI ¥ TPUHIIUTIBL:



e ydaluecs Mojay4aroT aJIeKBaTHbIE IPEICTABIEHUS O PEaIbHOM (PU3UUECKOM MUDE;
e TMPUXOAAT K MOHUMaHUIO U 0oJiee TTyOOKOMY YCBOEHUIO 3HAHUN O IPUPOIHBIX M TEXHOJIOTHYECKUX MpoIleccax, H3ydaeMbIX Ha ypoKax
Oounonoruu, Gpu3NUEecKoi reorpaduu, XMMUU, TEXHOJIOTUH;
e HAUYMHAIOT pa30UpaThcs B yCTPOWCTBE U MPUHLIUIIE 1€H CTBUS MHOTOYHU CIICHHBIX TEXHUYECKUX YCTPOICTB, B TOM YHUCIIE, IIUPOKO
UCIOJIb3YEMBIX B OBITY, U ydaTcsi 6€3011acCHOMY U OEpEXHOMY HCII0JIb30BAHUIO TEXHUKH, COOJIIOIEHUIO ITPABUII TEXHUKH 0€30IacHOCTH
Y OXpaHbI TpyJa.
Bo-BTOpBIX, OCHOBY H3yueHUs (U3UKH B IIIKOJIE COCTABIISICT METO HAYYHOT'O MIO3HAHMSI MUPA, TOITOMY yUaIlfecs:
e OCBaWBAIOT Ha MPAKTUKE SMIUPUYECKUE H TEOPETUYECKUE METOABI HAYYHOT 0 TO3HAHUS, YTO CIOCOOCTBYET IMOBBIIICHHUIO KaueCcTBa
METOIOJIOTUYECKUX 3HAHUH;
e OCO3HAIOT 3HaYEHUE MATEMATUYECKUX 3HAHUH U y4aTCsl IPUMEHSTh UX MPU PEIICHUH IIUPOKOTO Kpyra MmpoljeM, B TOM YHUCIIE,
pa3zHoo0pa3HbIX GU3NUECKUX 3a/a4;
e MPUMEHSIOT METOJ HAYYHOTO TIO3HAHHUS MIPH BBITTOJIHEHUU CAMOCTOSITEIILHBIX YIEOHBIX M BHEYUEOHBIX UCCISIOBAHUHN M MPOEKTHBIX
pabor.
B-Tpetpux, npu u3ydeHun GU3NKU ydalmecs CUCTEMaTUYECKu paboTaoT ¢ nHpopMaiueil B Buae 6a3pl pakTHUECKUX TaHHBIX, OTHOCSIIUXCS
K M3y4aeMoil rpynme sBJIeHUH 1 00beKTOB. DTa HH(OpPMaLKs, IPEACTaBIEHHAs BO BCEX CYLIECTBYIOIINX B HACTOSILIEE BPEMsI 3HAKOBBIX CHCTEMAX,
Kiaccu uimpyercs, 00001aeTcst U CUCTEMAaTH3UPYETCA, TO €CTh MIPEe0OPa3yeTcs yIaluMIcs B 3HaHHE. Tak OHU OCBAaUBAIOT METOJIbI
CaMOCTOSITEJILHOT'O MTOJIy4€HUS 3HAHUS.
B-derBepThIX, B Ipoliecce u3yueHus (PU3UKHN yJaliuecss OCBauBAaIOT BCE OCHOBHBIE MBICIHTEIbHBIC ONEpAIliH, JICKAIHE B OCHOBE
MO3HABATENILHOM IEATEITHHOCTH.
B-sTBIX, HCTOpUYECKUE aCTIEKThl (PU3UKH MO3BOJISIIOT YYaIIUMCsl 0CO3HATH MHOTOTPaHHOCTh BIMSHUS (PU3MUECKOI HAYKU U ee UJeH Ha
pa3BUTHE [IUBUIIN3ALINH.
Takum oOpa3om, mpernogaBanue UMK B OCHOBHOM HIKOJIE TIO3BOJISIET HE TOJIBKO Peain30BaTh TpeOOBaHUS K YPOBHIO IOJTOTOBKU
yyalmxcs B IpeaMeTHONH 00J1acTH, HO U B JIMYHOCTHOM U MeTanpeaMeTHoN o0acTsx, kak 3To npexycmorpeno ®I'OC ocHoBHOro 06111€T0
o0pa3oBaHMsl.

CDOpMBI U MCTO/JIbl OpraHu3aluu yqe6H0171 ACATCIIbHOCTU YyHAlIUXCA B ITPOIL[ECCE OGy‘ICHI/IH.

OcHoBHO#1 (popMoii opranuzanuu y4eOHOro Ipoliecca sBJISEeTCS KJIACCHO-ypoUyHas cucTeMa. B kauecTBe 1ONOTHUTENBHBIX (OPM OpraHU3aluu
00pa30BaTEIHLHOIO MPOIIECCa UCTIONb3YETCsS CUCTEMA KOHCYIbTAI[MOHHOM MOIeP)KKH, UHIUBUYaJbHBIX 3aHATHI, CAMOCTOsITeNIbHAs paboTa
yYalIUXCs C UCIOIb30BAaHIEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH.

Opranu3zanus ConpoBOXKACHUS YYalINXCS HAIIPABIICHA HA: CO3JaHUE ONTUMAJIBHBIX YCIOBUN 00YUECHHS; UCKITIOUCHHE
MICUXOTPAaBMUPYIOUTMX (PaKTOPOB; COXPAHEHHUE IICUXOCOMATHUYECKOTO COCTOSIHUS 37J0POBbS YUAIIUXCS; PA3BUTHE MOJIOKUTEIILHON MOTHBAIIA U K
OCBOCHHIO TIPOT'PAMMBbI; Pa3BUTHE MHANBUYATLHOCTH M OJJAPEHHOCTH KaXKJI0r0 peOeHKa.

Buowl yuebnoii oeamenvhocmu npu uzyueHuu pu3uKu

1. - BUJIBI ACSATENBHOCTH CO CIIOBECHOM (3HAKOBOW) OCHOBOIA:

o Cnymanue oObsCHEHUH yUUTENs.



o Cnymanue u aHaiu3 BBICTYIIJICHUH OIHOKJIACCHUKOB.

o CamocrosiTenbHast paboTa ¢ y4eOHHKOM.

e PaboTa ¢ HayYHO-TIONYJIAPHOM JIUTEPATYPOH.

e OT100p M cpaBHEHUE MaTepuaa N0 HECKOJIbKUM UCTOUHHKAM.
o Hanucanue peepaToB 1 T0KIAJ0B.

o PernieHne TEKCTOBBIX KOJMYECTBEHHBIX M KaUE€CTBEHHBIX 3a/a4.
o BrlnonHeHue 3a1aHuil N0 pa3rpaHUYEHNUIO TIOHSATUH.

o CucremaTtu3anus yueOHOro MaTepHaa.

1. - BUABI ACATCIIbHOCTU HAa OCHOBEC BOCIIPUATHUA 3JICMCHTOB ﬂeﬁCTBHTCHBHOCTHZ

o Habmonenue 3a 1eMOHCTpalUsIMHU YUUTETIS.

o IIpocMmoTp yueOHBIX (GUIBMOB U MPE3EHTALUM.

e AnHanu3 rpaduKoB, TaOJIHUII, CXEM.

e OObscHeHyMe HA0I0IaeMBbIX SIBJICHUMN.

o U3yuenue ycrpoiicTBa NpuOOPOB 1O MOJEISIM U YEPTEKAM.
e AHanmu3 npoOJIEMHBIX CUTYyalUH.

1. - BUJIBI ACATENBHOCTU C TPAKTUYECKOM (OIBITHOM) OCHOBOM:

o PaboTa c omopHbIMU CXeMaMH.

o Pemenne ¢pusnyeckux 3aaau.

e Pabota c pa3naToyHBIM MaTEpPHAIIOM.

o l3MepeHne BeTUYHH.

o [locraHOBKa OIBITOB ISl IEMOHCTPAIIMH KJIACCy.

e [locraHoBKa ()pOHTAIBHBIX OIBITOB.

o BrinmonHeHne GpoHTaIbHBIX Ja00PaTOPHBIX padoT.

CDOpMBI aTTeCTallui IMKOJIbHUKOB.

ATTecTanus HKOJIbHUKOB, IPOBOIMMAs B CUCTEME, ITO3BOJIET, HAPALY ¢ (OPMUPYIOLIUM KOHTPOJIEM MPEAMETHBIX 3HAHUM, TPOBOAUTH
MOHUTOPUHI YHUBEPCAJIBHBIX U MPEAMETHBIX YU€OHBIX 1€ CTBUH.

1.TIpomexyTouHas (hopMUpyrOIIas) aTTecTaIus:

e caMocTOsATeIbHBIE paboThI (10 10 MUHYT);



e J1abopaTopHO-TIpaKkTHYecKkue padotsl (o1 20 10 40 MUHYT);
e (poHTaIbHBIC ONBITHI (10 10 MUHYT);

e TMarHOCTHYECKOE TECTUPOBAHUE (OCTATOYHBIC 3HAHUS 10 TEME, YCBOCHHE TEKYIEro y4eOHOro MaTepraia, COIyTCTBYIOIIEe
noBTopeHue) — 5 ...15 MUHYT.

1.WtoroBas (KOHCTaTUPYIOIIAsl) aTTECTAIUS:

¢ KOHTpOJbHBIE pab0ThI (40 MUHYT);

XapakTepHble 0COOEHHOCTH KOHTPOJIbHO-U3MepUTEIbHbIX MaTepranoB (KMM) st koHcTaTUpyIOIel aTTeCTalluu:
o KM cocraBmsitoTcst Ha OCHOBE KoAu (pukaTopa;
o KM cocTaBisitoTCsl B COOTBETCTBHE C 0000IIEHHBIM IIIAHOM;

e KOJIMYECCTBO BaﬂaHI/Iﬁ B 0606HICHHOM IJIaHE OMPCACIEICTCA IPOAOJLKUTCIIbHOCTBIO KOH’I’pOJ’IbHOﬁ pa6OTBI U BPpEMCHEM,
OTBOAHWMBIM Ha BBIITOJIHCHHUC OAHOI'O 3a/laHUS JaHHOT'O THUIIA U YPOBHA CJIOXKHOCTHU 110 HOpMAaTUBaM FI/IA,

e TEMAaTHKa 33JIaHUI OXBATHIBAET IMOJIHOE COACPIKAHNUE N3YUEHHOT O yUeOHOTr0 MaTepHUalia M COIEPIKHUT IJIEMEHTHI OCTaTOYHBIX
3HAHUH;

crpykrypa KUM konupyer CTpyKTypy KOHTPOJbHO-U3MEPUTEIbHBIX MaTepuaoB I A

Hudopmanus o KoauyecTBe ydeOHbIX 4YacoB

®enepanbHblil 0a3uCHBIN yueOHBIN MTaH A 00pa3oBaTeNbHbIX YUpexkaeHuil Poccuiickoit @eaepauu 0OTBOIUT 68 4acoB B roj A1
o0s3aTenpbHOro N3ydeHus Gu3uku B 9 Kacce, U3 pacuera 2 yueOHBIX yaca B Hefenmo. B nensx ycnemHoi cnaun yaanmmucs [ 1A mporpamma
MoIU(pUIIMPOBaHA IO KOJMYECTBY YacoB U paccuntana Ha 102 gaca, mo 3 waca B Henemo. KonmuecTBo yueOHBIX Helelb B 9 Kiacce cocTaBisieT 34.
KonmruecTBo mraHOBBIX KOHTPOJIBHBIX paboT 7 Konm4ecTBO MIaHOBBIX JTA00paTOPHBIX padoT 9

VY4yeOHO-TeMaTUYECKUH IUIaH 9 Kitacc

B Tom unciae, B Tom uncie,
Ne n/m HanmenoBanue pasaena Bcero uyacos
KOHTP. pad. |1a0. pad
| 3aKOHBI B3aUMOJICHCTBUS U IBUKEHUS TEIT 34 4 2
1 Mexanudeckue KoebaHus U BOJHBL. 3BYK 11 1 1
11 DIIEKTPOMArHuTHOE TOJIe 18 1 2
. Crpoenue aToMa 1 aTOMHOTO siApa. ATOMHas 15 1 4
SHEPrHs
\ Ctpoenue u 3BOMONMS BeenenHoi. 6
1(Tect mo
VI O06o01maromee MTOBTOPEHUE 18 (
¢dopme OI'D)




HToro 102 7+1 9

Conep:xkanue yueOHOro npeamera, kypca 9 kiacc (102 yacos, 3 yaca B HeJeJ110)

3aKOHBI JBHKCHHS M B3auMoeicTBus Tea (34 yaca)
Martepuanbhas Touka. Cucrema orcuera. [lepemenienrie. CKOpocTh NPSAMOIMHEHHOr0 paBHOMEPHOT O ABMKeHUs. [Ipsimonunelinoe
PaBHOYCKOPEHHOE ABMKEHNE: MTHOBEHHAs! CKOPOCTh, YCKOPEHHE, TepeMenieHre. [ paduki 3aBUCIMOCTH KHHEMATHIECKUX BEJTMYUH OT BPEMEHU
MPU PABHOMEPHOM U PaBHOYCKOPEHHOM ABMKEHUU. OTHOCUTENbHOCTh MEXaHUUECKOT O IBUKEeHUS. MHepunanbHbie cucTeMbl oTcueTa. [1epBbiit,

BTOpOﬁ n TpeTI/Iﬁ 3akoHbl HproTOHA. CBO60)1HO€ IIaacHuce. 3akoH BCEMUPHOI'O TATOTCHUSA. HCKyCCTBeHHBIG CITYTHUKH 3eMn. I/IMHYJ'II)C. 3akoH
COXpaHCHHA UMITYJIbCA. PakeTs.

JemoHcTpanuu.

PaBHOMepHOC HpﬂMOJ’IHHGﬁHOC JABHMXXCHUC. OTHOCHUTEIHLHOCTD JABHUXXCHU . PaBHOYCKOpeHHOG JABHXXCHHUC. CBO60,I[HOC nmaacHuc T¢I B pr61<e

HeroTona. HanpaBiieHue CKOpOCTH MPU PABHOMEPHOM JIBUKEHUU 110 OKPYKHOCTH. BTopoi 3akoH HrtoToHa. Tpernil 3akoH HeroToHa.
HesecoMocTs. 3akoH coxpaHeHHs] UMITYyJIbca. PeakTUBHOE IBUKEHUE.

JlaGopaTopHbIe paObOTHI:

1.MccnenoBanue paBHOYCKOPEHHOTO IBIDKEHUS Tena 0e3 HaualnbHOUM ckopocTH. 2.MccnenoBanue cBOOOIHOTO MaACHHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 Qe IMENbHOCIU YUeHUKA (HA YPOBHE YueOHbIX 0eUCEUlL):

PaccuuThiBaTh MyTh U CKOPOCTH TEJIA IPH PABHOMEPHOM MPSIMOJIMHEWHOM JBI>KEeHUH. [IpencTaBiasTh pe3ysibTaThl U3MEPEHUN 1
BBIYHCIICHUI B BUJE TaOmuIl ¥ TpadukoB. OnpenensTs myTh, TPOHACHHBIN 3a JaHHBII IPOMEXYTOK BPEMEHH, U CKOPOCTH Teja Mo rpaduky
3aBUCUMOCTH ITYTH PABHOMEPHOT'O IBIKEHUS OT BpEMEHHU. PacCUUTHIBATE MYTh U CKOPOCTh MPH PABHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKCHUHT
Tena. BeuucasTh yckopeHue Tena, CUIIbl, JeHCTBYIOIIEH Ha TeJo, MM MacCchl Ha OCHOBE BTOPOro 3akoHa HeioToHa. M3MepsATh CHITBI
B3aUMOJICHCTBHS IBYX TeJ. BBIUUCIATE CHITy BCEMUPHOTO TATOTeHUs. Haxoxk1eHne mpruMepoB WHEPIUATbHBIX U HEHHEPITUATBHBIX CHCTEM
orcuera. Pemenne 3aa4 Ha JUHAMUKY PaBHOYCKOPEHHOI'O IBUXKEHUS TeJla M0 BEPTUKAIH

Mexanndeckue KojeOanusi U BoJHBL. 3BYK. (114acoB)

KonebatensHoe JBUKEHUE. Konebanus rpysa Ha MpY>KUHE. CBobozanble Kosie0aHusl.
KonebatenpHas cuctemMa. MasTHUK. AMILTUTY/a, IEPHOJI, Y4ACTOTA KOJIeOaHUH.

[TpeBparienus SHEPrUM MpH KoyiedaTeTbHOM IBIKEHHUH. 3aTyXatolue Konedanus. BeinyxaeHnsle konebanus. Pacnpoctpanenue konedaHuii B

ynpyrux cpeaax. [lomepeunsie u mpooiibHbIEe BOTHBL. CBS3b IJIMHBI BOJHBI CO CKOPOCTBHIO €€ PaCIPOCTPAHEHUS U TEPHUOIOM (4acTOTOM ). 3BYKOBBIE
BOJHBI. CKOPOCTH 3BYyKa. BpicoTa M rpOMKOCTB 3ByKa. DXO.

JlemoHcTpanuu.

Mexanudeckue konebanus. MexaHn4eckue BOJTHBL. 3BYKOBBIE KoleOaHus. Y CIOBUS PaclipoOCTPaHEHUS 3BYKa.



JlabopaTopHas pabora:

1.UccnenoBanue 3aBUCUMOCTH MEPUOJA M YaCTOTHI CBOOOJHBIX KOJIEOaHUI HUTSHOTO MasTHUKA OT €ro JUIMHBI.

Xapaxmepucmuxa 0CHOBHBIX U008 OeamelbHOCMU YYeHUKA (Ha yposHe yueOHbix Oeticmautl). I3MepsaTh aMILITUTYy, IEPUOAY, YACTOTY KOJICOaHHIA.
Breraucnste mpeBpaiiieHre YHepruu npu KonedaTeTbHOM JABHKCHUH. BBIUUCIATE SHEPTUI0 KOJIeOaHUs Ipy3a Ha NMPYKUHE. BRIUUCIAT CBSA3b AJIMHBI
BOJIHBI CO CKOPOCTBIO €€ paclpoCTpaHEeHMsI U IEpHOAOM (4acToToil). OOBICHATH mporece Koebanuii MasTHUKA. M ccrienoBaTh 3aBHCUMOCTh
nepuosia KojaeOaHui MasiTHUKA OT €ro JJIMHBI M aMILTUTY/bl KojeOaHui. BIUnCIATh AJIMHY BOJHBI M CKOPOCTh PaCHpOCTpaHEHHs 3BYKOBBIX BOJIH.

DnexkrpomarauTHoe mosie (18 gacon)

OnHOpOAHOE U HEOAHOPOJHOE MarHUTHOE nose. HampasiieHue Toka U HanpaBieHUe JMHUNA ero MarHUTHOro noJst. [1pasuno OypaBumka.
Obnapyxenune MaruutHoro noiisi. [IpaBuso naeBoit pyku. MHAyKIMS MarHUTHOrO mojisi. MarHUTHBIN noTok. OnbITel @apazes. DIeKTpoMarHUTHAS
uHAykuys. Hanpasnenue nnaykunonHoro toka. I1paBuio Jlenua. SIBnenne camonnaykuuu I'eneparop nepemenHoro toka. [IpeoOpasoBanus
SHEPruu B IEKTPOreHepaTopax. JKoJIOrndeckrue NpooIeMbl, CBI3aHHbIE C TEINIOBBIMU U TUAPO3IEKTPOCTAHIMAMU. DJIEKTPOMArHUTHOE T0JIE.
DnekTpoMarHuTHble BOIHbBL. CKOPOCTh pacpoCTpaHEHus 3JIeKTpoMarHuTHBIX BOJIH. Konaencarop. KonebaTenbhblit kKoHTyp. [IpuHIune!
PaavoCBs3U U TEIEBUICHUS. DIEKTPOMaroHuTHas npupoja ceera. [lorynomenue u ucnyckanue ceera aromamu. [IponcxoxaeHne TMHeHyaThIX
CIIEKTPOB.

JeMoHcTpanuu.

VYerpolicTBO KOHEHCATOPa. DHEPrusi 3apsyKEHHOI0 KOHIEHcaTopa. DieKTpoMaruiuTHas uHAykius. [1pasumno Jlenna. CaMouHIyKIus.
[Tony4uenue nepeMeHHOro ToKa Ipy BpallleHUH BUTKA B MATHUTHOM I10JIE. Y CTPOMCTBO T'€HEPATOPA ITOCTOSIHHOI O TOKA. Y CTPOMCTBO IeHepaTopa
MIepEMEHHOr 0 ToKa. Y cTpoiicTBO TpaHchopmaTopa. [lepenaya asiekTprueckoit s3Heprun. JJaeKTpoMaruHuTHele kojebanus. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH. [IpuHIun neiictBus Mmukpodona u rpomkoropopuress. [Ipunuuns! paauocssasu. ucnepcus 6enoro cera. [lomyuenue
0esoro cBeTa Mpu CI0KEHUU CBETA PAa3HbBIX LIBETOB.

JlabopaTopHas pabora:

1.M3yueHue sBICHUS 3JIEKTPOMArHUTHOW UHAYKIUH. 2./3ydeHre CIUIONIHOTO U IMHEWYaTOro CI1 eKTPOB
UCITY CKaHHSI.
Xapakmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCMU YUeHUKA (HA YPOBHE YueOHbIX 0elCmEuUll):
DKCIEPUMEHTAIBHO U3y4aTh YCTPOMUCTBO KOHAEHcaTopa. M3ydaTs npaBuio JIeHna. DKCliepuMeHTaabHO U3y4aTh SBICHUE
AIIEKTPOMAarHUTHOW MHAYKIMH. OOHApYKUBATH JIEHCTBHE MarHUTHOT'O TIOJISI HA TIPOBOAHKK ¢ TOKOM. OOHapy)XKMBAaTh MAarHUTHOE B3aMMOJICHCTBHE
ToKOB. [loydeHue 6enoro cBera npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Crpoenue aroma 1 aToMHOro sifpa (15 yacos)

PannoakTHBHOCTB KaK CBUJIETEIHCTBO CJIOKHOTO CTPOSHUSI aTOMOB. Alb(da-, 6eTta- u ramma- u3nyuenus. Onbitel Pesepdopaa. SAnepuas
MOJIeNTb aToMa. Pajiioak THBHBIE MTPEBpAIEHUsI aTOMHBIX sifiep. [[pOTOHHO-HEUTpOHHAS MOJIEITb JIpa. 3apsSa0BOE U MacCOBOE UYncna. SmepHbie
peakuuu. [lenenue u cunres saep. CoxpaHeHue 3aps10BOro ¥ MaCCOBOTO YHMCEN MPH SIIEPHBIX peaKIUiX.



JemoHcTpanuu

Mogenb onbiTa Pezepdopna. Habmonenne TpekoB yacTull B kamepe Buibcona. YCTpoicTBO U 1€l CTBUE CUETYMKA HOHU3UPYIOIUX YaCTHII.

JlabopaTopHbIie pabOTHI:

1.U3ydeHune TpekoB 3apsyKE€HHBIX YACTHIL I10 TOTOBBIM (oTorpadusm. 2.1I3mepeHre ecTeCTBEHHOI0 paiiallioOH HOro
¢dona.

1. W3ydenue neneHus sigep ypaHa mo pororpadusiM TpeKoB.

4.0ueHka nepuoja noiypacnajga HaxoJAUMXxcs B BO3yXe IPOAYKTOB paciajia pajoHa.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesAMeNbHOCMU Y4eHUKA (HA YPOEHe YUeOHbIX

Oeticmeuii): Habmonath nuHelvaTble CIEKTphl n3iydeHus. Habmonate Tpeku anbda-yactul B kamepe Buibcona. Beruncnsats nedexkt Mace 1 sHepruto
cBsI3M aTOMOB. Haxoaute nepuos nomnypacnania

paguoakTUBHOIO 31eMeHTa. O0CyKIaTh MPoOIeMbl BIUSAHUSA PAAHMOAKTUBHBIX U31y4EHHUI Ha )KUBbIC OPraHU3MBI.

Crtpoenne u 3Bomonus Beenennoii (6 yacos)

CocraB crpoenue u npoucxoxaenne ConHednoi cuctemsl. [1naner 3eMHoi rpynnsl. bonsmme mmaners: ConHeuHol cuctemel. CTpoeHune
W3JIydeHue u sBonolus 38e31. CTpoeHue u sBotoIus BeeneHHou.

[ToBTOpenue (18 uacoB)

Ilepedyenb yueOHO-METOAUYECKOT0 U MATEPHAILHO-TEXHHYECKOT0 o0ecneuyeHnsi 00pa3oBaTe1bHOI0 npouecca
Jlnsa oOyueHuns ydanmxcs OCHOBHOM IIKOJIBI B COOTBETCTBUU ¢ TpeboBaHUsIMU DeepaibHOro rocyJapcTBEHHOI0 00pa3oBaTeIbHOTO
cTaHJapTa HeoOXOoauMa peann3alus IesTeIbHOCTHOIO oaxo/a. JlesTenbHOCTHBIN MoAX0 A TpeOyeT MOCTOSHHOM oI OphI ITpoliecca 00yYeHHs
¢bu3uKy Ha

JIEMOHCTPALIMOHHBIN 3KCIEPUMEHT, IPAKTUUECKUE 3aHATHUSI U 1a00paTOPHBIE ONBITHI, BBINOJIHsEMbIE yuamuMucsa. KaOuHeT gpusnku ocHaleH
KOMIUIEKTOM JIEMOHCTPALMOHHOI'0 U JJAOOPaTOPHOIro 000pyA0BaHUS IO (PU3UKE 111 OCHOBHOM 1I1KOJIbI. OCHaleHUe B 0OJIbII el YacTu
cootBeTcTBYeT [lepeuHto o6opynoBaHus kaOuHeTa GU3MKHU U BKIIIOYAET Pa3JIMUHbIE TUIIBI CPEJICTB 00yUEHUSI.

Bonbiyro yacts 000py10BaHUs COCTABISAIOT Y4EOHO-TIPAKTUYECKOE M yueOHO-1ab0paTopHOE 000PYAOBAHHUE, B TOM YU CIIE KOMITJIEKT
HaTypaJbHbIX 00BbEKTOB, MOJIEIH, IPUOOPHI U MHCTPYMEHTHI JUJIsl IPOBEACHU ST IEMOHCTPALIUN 1 IPAKTUYECKUX 3aHATUH, 1EMOHCTPAllMOHHbIE
TaOJIHMIbI, BUACO, MEAYA OCHAIIICHUE.

B KOMIUIEKT BXOAAT: KOMIIBIOTEP, MYJIbTUMEMA IPOEKTOP, KOJUIEKIIMS MEIUa-pecypcoB, BbIXo B IHTepHeT.

Y4eOHO-METOANYECKUN KOMILJIEKT BKJIFOYAET B CeO:

Y4eOHas nporpamma:
1.ITporpamma ocHoBHOTO 0b61Iero oOpa3zoBanus. Pusuka:7-9 knaccel. — A. B. Ilepbimikun, E. M. I'ytauk -M. J{poda. -2015



VYyeOHUKU:

®uzuka-9 k1. YueOnuk /A. B. Ilepoikun- 4 -e u3g., crepeotun.-M.: Ipoda, 2017.

O0opynoBanue kKabnHeTa GU3NKU, HEOOXOANMOE U peaJn3alni padoueil mporpaMMBbl

CpeacrBa 00y4yeHus.

HaumeHoBaHue Koo,
IIT.
ITEHATHBIE ITOCOBUA
1 Tabmua «Ilkana 371eKTpOMarHUTHBIX U3TyYEHU I 1
2 Tabmua «Mexnynapoanas cucrema equaul (CH)» 1
3 Tabmmua «IIpucTaBKy 1 MHOXKHTEIH STUHULL PHU3MUECKUX BEITHY HHY 1
4 Tabmna «@yHnameHTabHble PU3NIECKHE TTOCTOSHHBIC 1
5 Kommunekr Tabni o ¢pusmke 1
6 KommnekT MeToanyeckux pexoMeHIaun 2
DJIEKTPOHHBIE TTOCOBUA
7 KommnnekT 31eKTpoHHBIX TOco0ui 10 pU3HKe 1
8 KommekT 11uckoB ¢ BUAC03anuCIMU IEMOHCTPAIIUOHHBIX OITBITOB 1
OBOPYIOBAHUE OBIIEI'O HASHAYEHHMA
9 Kommnekr anekrpocHabxeHUS 1
10 TepmomeTp 37EKTPOHHBIHI 1
12 CTON-noapLEMHHK 1
OBOPYJIOBAHUE JJT1 IEMOHCTPALII
13 Bapomerp - anepounn 1
14 Banna BonmHOBast 1
15 Benepro Apxumena 1
16 BBICOKOBONBTHBINM HCTOYHUK HANPSHKEHUA 1
17 I'urpomerp BUT-1 1
18 Kenob Namanes 1
19 HcToyHMK OCTOSTHHOTO W IEPEMEHHOT0 HanpshkeHus: B-24 1
20 KaMepToHbI Ha pe30HUPYIOIINX SAMUKaX 1
21 KoMrexr mist ;eMOHCTpaIuii 1o SIEKTPOCTATHKE 1




22 MaraeOyprekue momymapus 1
23 MaHnoMeTp KUAKOCTHOU 1
24 MainuHa syekTpuieckas ooparuMmast (IBHraTeIb-reHepaTop) 1
25 Habop nemoncrpammonnsiii "['eomeTpryeckas onTuka" 1
26 Habop kanumuisipo 1
27 Hacoc BakyyMHBIH 3J€KTpHUYeCKHit 1
28 [InuTka ’nexrpuyeckas ManoradapurHas 1
29 [Ipubop «TpyOka ais AEMOHCTpALMU KOHBEKIMH B JKUIKOCTIY 1
30 [TpuGop 11 IEMOHCTpAIHY IABJICHUS B KHUKOCTH 1
31 [TpuGop 11 feMOHCTpay 3aBUCUMOCTH COITPOTHUBIICHHS METaJIIa OT TEMIIEPaTyPhI 1
32 [Tpubop s nemoHcTpanyu npasuia Jlenua 1
33 [Tpubop 11 JeMOHCTpAIMH TETIONPOBOTHOCTH 1
34 [TpuGop s u3ydeHus niaaBaHus Tel 1
35 [TpuGop i HAOMIOIeHN ST PABHOMEPHOTO JIBUKCHUSDY 1
36 CTpenku MarHUTHBIE Ha TTOCTaBKaxX 1
37 TemmonpruemMHuK (TIapa) 1
38 TpancdopmaTop yHUBEpCaIbHBINA yaeOHBIH 1
39 TpyOka HproroHa yHUBEpCabHAS 1
40 TpyOka ¢ IByMS 3JIEKTpo/IaMu 1
41 YcTpoicTBO AJIst 3armucH KoJieOaHuil MasTHUKA 1
42 Hunuuap ¢ oTnanaommM JHOM 1
43 HunuHaps! CBUHIIOBBIE CO CTPYTOM 1
44 [ap 17 B3BEMIMBAaHUA BO3AyXa 1
45 [ap ITackans 1
OBOPYIOBAHUE J1JIAA ®POHTAJIbHBIX JIABOPATOPHBIX
PABOT
46 JIabopaTopHBIi KOMILIEKT MO MEXaHHKE 12
47 JlabopaTopHBIi KOMIUIEKT 110 MOJICKYJISIPHON (DM3UKE U TEPMOJIMHAMUKE 12




48 JlaGopaTopHBIi KOMILIEKT 10 3IEKTPOAUHAMHUKE 12
49 JlaGopaTopHBIN KOMIUIEKT 110 ONTHUKE 12
50 JlabopaTopHBIi KOMILIEKT IO KBAHTOBBIM SIBIICHUSIM 12
51 Ha6op o anexrponu3sy 12
52 JIabopaTopHBIN KOMILIEKT MO JIEKTPOCTATHKE 1
53 PanuokoHCTpyKTOD 1
54 Mogenb 37eKTpoIBUTaTe s 1
55 Bechr yueOHbIe TabOpaTOpHBIE IEKTPOHHBIE 1
56 CekyHIOMep AJIEKTPOHHBIN 1
57 [Mpubop 1 M3ydeHns: 3aBUCHMOCTH COIIPOTHBIICHUS] METAJUIOB OT TEMIIEpPaTypPhl 1
58 [Mpubop s uccie1oBaHMs 3aBUCUMOCTH COMPOTHBIICHHSI TIOIYTTPOBOAHIKOB OT 1
TeMIIEpaTyphbl
59 [pubop 11s ucciie10BaHMs 3aBUCUMOCTH COITPOTUBIICHHS IIPOBOJHUKOB OT JUTUHBI, 1
CEeYeHUs U MaTepHania
60 [TpuGop 11 vicce1oBaHus 3BYKOBBIX BOJIH 1
61 Hab6op nns usydyenus 3akoHa boiins-MapuorTa ¢ MAaHOMETPOM 1
62 TpuGomerp naboparopHbIit 1
TpeOoBaHUs K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, 00 YUAIOIIMXCS 110 IAHHOW MTporpamme:
MexaHN4eCKHE SIBJICHUS
Buinycknuk nayuumcs:
. pacro3HaBaTh MEXaHHUECKUeE SBJICHUS U O0BACHATH HA OCHOBE UMEIOIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIOBUS

IPOTEKAHMS ITHX SBJICHUI: pABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHUE, CBOOOTHOE MMaICHHUE TEJI, HEBECOMOCTb,
PaBHOMEPHOE ABUKEHUE IO OKPYKHOCTH, HHEPIHMSI, B3AUMO/ICHCTBUE TEII, Eepeaya IaBIeHUs] TBEPABIMU TEIIaMU, )KUJIKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBeHHE, MNIABAHUE TeJl, paBHOBECHE TBEP/BIX TN, KOJIEOATEIbHOE ABUKEHUE, PE30HAHC, BOTHOBOE JIBI)KCHHE;

e ONUCHIBATh U3YUYCHHBIC CBOWCTBA TEJI U MEXaHUYECCKUE SIBICHUS, UCIIONIB3Ys (PU3MUECKHUE BEIMUUHBL: TTyTh, CKOPOCTH,
YCKOpPEHHE, Macca Tena, MI0THOCTh BEIIECTBa, CUJIA, JIaBJICHUE, UMITYJILC T€Jla, KHH €ETUYeCKasi S3HEPrusl, MOTEHIIUAIbLHASl SHEPTUs,
MexaHu4ecKas padboTta, MexaHudeckas MoniHocTb, KITJ[ mpocroro Mexanusma, Cujia TpEeHHS, aMIUIMTY/a, [IEPUO M 4acTOTa KOJICOaHUH,
JUTMHA BOJHBI U CKOPOCTH €IIE paclpOCTPAHEHUST; TPH OMMCAHUH MPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICIT MCIOIB3YEMbBIX BEIMYHH, UX
0003HAYCHUS U SAMHUIIBI U3MEPEHHS, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYHHY C JPYTUMU BETMYHHAMU;

o aHAJM3UPOBAThH CBOMCTBA TEJI, MEXaHUYECKUE SBJICHUSI U MPOIIECCHI, UCMONB3YS (PU3MUECKUE 3aKOHBI U TPUHIIUIIBL: 3aKOH
COXPaHEHHUS SJHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, paBHOAeW cTByromas cuia, I, IT u III 3akonsr Her0TOHA, 3aK0H COXpaHEHUsT UMITYJIbCa,



3aKOH FyKa, 3aKOH HaCKaJ'IH, 3aKOH ApXI/IMCI[a; IIpA 3TOM pa3jindaTb CJIOBCCHYIO Q)OpMyHI/IPOBKy 3aKOHa 1 €ro MaTCMaTn4CcCKOC

BbIPAKCHUE,
° pa3in4aTb OCHOBHBIC ITPU3HAKUN N3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX MOI[GJ'IGfIZ MaTe€puajibHasd TOYKa, HHEpLUHAJIbHAad CUCTEMA OTLIéTa;
° peuiaTh 3aaa4u, UCIIOJIb3Ysl CbI/ISI/I‘-IeCKI/Ie 3aKOHBI (SaKOH COXpaHCHHU SHEPIruu, 3aKOH BCEMUPHOT'O TAT'OTCHUS, MIPUHIUIT

cynepnosuuuu cui, I, I u 111 3akonsr HeloTOHA, 3aK0H coxpaHeHus: UMIyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akon Apxumena) u Gopmy:isl,
CBsI3bIBatOIME (PU3NYECcKHe BEIUMYUHBI (ITyTh, CKOPOCTh, YCKOPEHUE, Macca Tella, MIOTHOCTh BEIIeCTBA, CUJIA, AaBJIEHHE, UMITYJIbC Tela,
KMHETHYECKas SHEprus, NOTEHIMaIbHas SHEPrusl, MeEXaHU4eckas paboTa, MexaHnuyeckas MouHocTts, KIT/l npocToro mexanusma, cunia
TPEHUS CKOJIbKEHUS, aMIIMTY/1a, IEPHOJ U YaCTOTa KoseOaHHil, JJIMHA BOJIHBI U CKOPOCTh €€ PaCIpOCTPaHEHHs): HA OCHOBE aHaJIn3a
YCIIOBHS 33/1a4U BBIAEIATH (PU3HUEcKre BETUYUHBI U (POPMYJIbl, HEOOXOAUMBIE TS €€ PEIIeHUs, U TPOBOAUTH PAaCUCThI.

Bbll’lyCKHuK nojiyuum 603MONCHOCHLb HAYUUMbCA:

. WCII0JIb30BaTh 3HAHMS O MEXaHMYECKUX SIBJICHUAX B IIOBCETHEBHOM KU3HU JJIs1 0OecriedeHus 0€30IMacHOCTH TIPH OO PAIICHUH C
npruOOpamMu ¥ TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsi COXpAaHEHUS 3I0POBBS M COOTIOAEHUS HOPM SKOJIOTHYECKOTO MTOBECHHUS B OKPYKAFOIIICH
cpene;

. MPUBOAUTD MPUMEPHI MPAKTUYECKOT 0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUN O MEXaHUUECKHX SIBIICHUAX U (DU3MYECKUX 3aKOHAX;

WCIOJIb30BAHUS BO30OHOBIISIEMBIX UCTOUHUKOB YHEPTUU; IKOJIOTUUECKUX MOCIEICTBUM UCCIEA0BAHUS KOCMUYECKOT 0 TPOCTPAHCTBA;

. pa3nuyaTh TPAHMIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCeOoOInil XxapakTep (hyHIaMeHTAIbHBIX 3aKOHOB (3aKOH
COXpaHEHUSI MEXaHWYECKOW PHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTCHUS) H O PAHUYEHHOCTh HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3aKkoH ['yka, 3akoH Apxumesna u ap.);

. pueMaM moucka U GopMyIHpPOBKU JOKa3aTENbCTB BbIIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BBIBOJIOB HA OCHOBE SMIUPUUYECKU
YCTaHOBJIEHHBIX (DaKTOB;
. HaXOJIUTh aJICKBATHYIO MPEATI0KEHHON 3a71aue GU3MYEeCKYI0 MOJIeTIb, Pa3peiaTh MpooieMy Ha OCHOBE MMEIO I XCS 3HAHUHN 110

MEXaHHKE C UCIOIb30BAHUEM MATEMAaTHIECKOT 0 alapara, OlleHUBATh PEallbHOCTh MOJIydEeHHOT 0 3HaUYCHUS (PU3NYECKON BEININHBIL.
_TenoBslie SIBICHUS
Buvinycknuk nayuumces:

. pacro3HaBaTh TEIUIOBBIE SABJIEHUS U OOBSICHSATh HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIM yCJIOBUS IPOTEKaHUS
9TUX sBJICHUN: AU dy3us, H3MEeHEHHEe 00bEMa TeJl TPU HAarpeBaHUHU (OXJIAXKACHUH ), OOMbIIast CAKUMAEMOCTh T'a30B, Majiasi CAKUMAEMOCTh
KHUJKOCTEH U TBEPABIX TEN; TENJIOBOE paBHOBECHE, HCIIAPEHUE, KOHICH calu s, TIaBJICHHE, KPUCTAITN3alus, KUTIEHHEe, BIaXKHOCTh BO3/1yXa,
pa3IuyHbIe CIOCOOBI TEIIONEPEaayu;

. OIKCHIBATh U3yYEHHbIE CBOWCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIONIb3Ys (PU3NUECKUE BETUYUHBL: KOJMYECTBO TEIJIOTHI,
BHYTPEHHSISl SHEPr'usl, TeMIepaTypa, yJaelbHas TeIUIOEMKOCTb BEIIECTBA, Y elIbHas TeIIoTa IJIAaBJIEeHUs U TapooOpa3oBaHu s, yAeIbHas
TETJIOTa CrOpaHusl TOIIHMBA, KOA(G(GUIIUEHT MOJIE3HOT0 AW CTBUS TEIIOBOTO ABUTATEINs; IPH OMMCAaHUH NMPaBUIBHO TPAKTOBATh (PU3UYECKUI
CMBICJI HCTIOJIb3YEMbIX BEINYHMH, UX 0003HAUEHUS U SMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO
BEIIMYUHY C JPYTHUMHU BEITHUYNHAMU;



. aHAJIM3UPOBATH CBOMCTBA TEJl, TEILJIOBBIE SIBJICHUS U IIPOLECCHI, UCIOJb3YsI 3aKOH COXPAaHEHUS SHEPTUH; pa3IuyaTh CIIOBECHYIO
(bopMyIHpPOBKY 3aKOHA M €0 MaTEMaTUYECKOE BbIPaKEHUE;

. pa3nu4aTh OCHOBHBIE IPU3HAKHU MOJEJIEH CTPOEHUS I'a30B, )KUIAKOCTEN U TBEPABIX TEII,

. pelaTh 3a7auu, UCIOJb3ysl 3aKOH COXpaHEHUS SHEPTUU B TEIIOBBIX Mpolieccax, pOpMyJibl, CBI3bIBAIOLINE (PU3HUECKHE
BEJIMYUHBI (KOJIUYECTBO TEIUIOThI, BHYTPEHHSS SHEPIUsl, TEMIEpaTypa, yAelbHas TEIIOEMKOCTb BEILIECTBA, yAeIbHas TEIJIOTa IUIaBJICHUS U
napooOpa3oBaHus, yAeJIbHas TEIUIOTa CrOPAHUs TOIUIHBA, KO (GHUIIMEHT MOJIC3HOT0 AEHCTBHUS TEIJIOBOIO ABUraTeNs): HA OCHOBE aHAJIHM3a
YCIIOBHUS 33/1a4H BBIICTATh (PU3NUECKHE BETUYMHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €¢ PEIIEHUs, U TPOBOANUTh PACUCTHI.

Bbll’lyCKHuK nojayium 603MONHCHOCHb HAYUUMbCA?

. UCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJEHUIX B IIOBCEIHEBHOM JKMU3HHU I 0OecnedeHns 0€30acHOCTH ITPU 0OpaLIEHUH C
puOopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMM, AJIsi COXPAHEHUS 3/I0POBbS M COOJIIOIEHUSI HOPM 3KOJIOTMYECKOI0 ITOBEAECHUS B OKpYXKarollen
cpeze; MPUBOIUTH TPUMEPHI SIKOJIOTUYECKUX MOCTIENCTBUN pabOThI 1BUraTesel BHyTpenHero cropanus (JIBC), renioBbix u

THJIPOSJICKTPOCTAHIIHIA;

. MIPUBOJUTH MPUMEPHI MPAKTUIECKOT0 UCIIOIb30BAHMS (DU3HYECKUX 3HAHUHN O TEILIOBBIX SIBJICHUSX;

. pa3inuyaTh TPAHUIIB TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, TOHUMATh BCeOOIUit XapakTep (yHIaMeHTAIBHBIX (DU3HYECKUX
3aKOHOB (3aKOH COXPaHEHHS SHEPTUU B TEILIOBBIX MPOIIECCAX) U OTPAHMYCHHOCTh MCIIOJIh30BAHUS YaCTHBIX 3aKOHOB;

. npueMaM MoucKa U GOPMYIHPOBKHU JI0KA3aTEILCTB BHIIBUHYTHIX THIIOTE3 U TCOPETHUYECKUX BHIBOJIOB HA OCHOBE 3MITUPUYCCKU
YCTaHOBJICHHBIX (PAKTOB;

. HAXOJUTh aJICKBATHYIO MPEAJI0KEHHON 3a7jaue PU3HIECKYI0 MOJIeTIb, pa3peniaTh MpooIeMy Ha OCHOBE MMEIOIINXCsl 3HAHHIA O
TETUIOBBIX SIBJICHUSX C HCITOJIb30BAHMEM MAaTEMaTHUECKOTO amapaTta U OIeHUBATh PEATbHOCTh MOJTYYCHHOT O 3HAYCHUS (PU3UIECKON
BEJIMYUHBI.

SHCKTDI/ILIGCKI/IC 1M MarduTHBIC ABJICHU S

Bbmycmmk Hayiumcsa:

° pacCno3HaBaThb 3JICKTPOMArHUTHLIC ABJICHUA U OOBSACHATH HA OCHOBE UMCIOIIUXCs 3HAHHUI OCHOBHEIC CBOMCTBA HMIIN ycCJioBuUs
MPOTCKAHUA 3TUX SIBIICHHIA: 9JICKTpU3alus TCI, B3aHMOHCﬁCTBHC 3apsAa0B, HArp€BaHMe NPOBOJHHUKA C TOKOM, B3aI/IMOIICI\/’ICTBI/I€ MAarHHTOB,
OJICKTPOMArHuTHad

HHAYKOWA, HeﬁCTBHe MAarauMTHOI'O I10JI Ha ITPOBOJAHUK C TOKOM, HpHMOHHHeﬁHOG pacupoCTpaHCHUEC CBCTA, OTPAKCHUC U ITPCIIOMIICHHUEC CBCTA,
AUCIICPCUA CBCTA,

. OIIMCBhIBATb U3YYCHHBIC CBOMCTBA Tel U QJICKTPOMAruuMTHBIC SAIBJICHHS, UCITOJIb3YA (I)I/ISI/I‘IGCKI/IG BCJIMYHMHBI: BJICKTpI/I‘lCCKI/II\/II
3apsa, CuJia TOKa, SJICKTPUUCCKOC HAIIPSXKCHUEC, DJICKTPUYCCKOC COTPOTUBJIICHUEC, YICIBbHOC COITPOTHUBJICHUEC BCIICCTBA, pa60Ta TOKa,
MOIIHOCTH TOKa, (bOKyCHOG PaCCTOAHUE U OIITUYUCCKAA CUJIa JIMH3BI; IIPU OITMCAHUUW IIPAaBUJIbHO TPAKTOBATH (1)I/I3I/I'-I€CKI/II\/'I CMBICIJI
HCIIOJIB3YCMbIX BCIIMYUH, UX 0003HaUYEeHUS U CAWHUIIBI UBMCPCHU; YKA3bIBATH (bOpMy.HLI, CBA3BIBAIOMINEC JAHHYIO q)I/IBI/I‘-IeCKYI-O BCIIMYHHY C
APYTUMHU BCINYNHAMU,



. aHAJIM3UPOBATH CBOMCTBA TeJ, JJIEKTPOMArHUTHBIE SBJICHUS U NIPOLECCHI, HCIONb3Ys (PU3NUECKHE 3aKOHBI: 3aKOH COXPaHEHHs
3JIEKTPUYECKOro 3apsaa, 3akoH OMa /111 ydacTka 1ienu, 3akoH Jxoyns— JIeHua, 3aKoH npsMOJIMHEHHOro paclpoCTpaHeHUs CBETa, 3aKOH
OTpaXK€HMs CBETA, 3aKOH MPEJIOMIICHUS CBETA; IIPU 3TOM pa3jInyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M €0 MaTEMaTUYECKOE BhIpaKEHHE;

. pelaTh 3a7a4u, UCIoJb3ys pu3ndeckue 3akoHbl (3akoH Oma 1 yyacTka Lemnu, 3akoH Jxoyns— JleHua, 3akoH
NPSIMOJIMHEHHOT 0 pacIpOCTPaHEHUs CBETA, 3aKOH OTPaXKEHUS CBETa, 3aKOH IPEJIOMIICHHSI CBeTa) U (POPMYJIbl, CBA3BIBAIOILNE (PU3UUECKUE
BEJIMUYUHBI (CHJIa TOKA, IIEKTPUUECKOE HAIIPSDKEHUE, IIEKTPUUECKOE COIl POTUBJIEHUE, YEIbHOE COIIPOTUBIIEHUE BELIECTBA, padoTa TOKa,
MOIITHOCTh TOKa, POKYCHOE PacCCTOSHUE M OMTHYECKasl CHJIa TMH3BL, (HOPMYIIBI pacuera 3JIEKTPHUUECKOTO COMPOTUBIICHHUS MPH
IOCJICA0OBATCIIbHOM M IIapaJICJIbHOM COCAUMHCHUHU HpOBO,Z[HI/IKOB); Ha OCHOBC aHaJIM3a YCJIOBH: 3aJla4 1 BBIACIIATH (bHSH‘{eCKI/Ie BCIIMYHHBI U
(bopMyIbl, HeOOXOUMBIE 1JIs €€ PeIeHUs, U TTPOBOIUTE PACUCTHI.

Bbll’lyCKHuK nojiyuum 603MOINCHOCHLb HAYUUMbCA:

. UCIIOJIb30BaTh 3HAHUS 00 3JIEeKTPOMArHUTHBIX SIBJICHHUSIX B IOBCEIHEBHOM KU3HU I oOecredeHus 0e30MacHOCTH MpU
o0patieHuu ¢ TpudopaMu U TEXHUUECKUMH YCTPOICTBaMHU, 11 COXPaHEHHsI 310POBbs U COOJIOACHUS HOPM DKOJIOTMYECKOT O MTOBEACHHUS B
OKpYy’Karolei cpene;

. MPUBOIUTD MPUMEPHI MPAKTUYECKOT 0 UCIOJIB30BaHUS (U3MUECKUX 3HAHUU O SJIEKTPOMATHUTHBIX SIBJICHUSX;

. pasznu4aTh TPaHUIbI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh BCEOOIINHI XapakTep PyHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpaHEHMS AJIEKTPUUECKOr0 3apsiia) U OTPaHUYEHHOCTh HUCIOJIb30BaHMUS YACTHBIX 3aKOHOB (3akoH OMa JJ1s yyacTKa LeNu, 3aKOH
Joxoyns—IJlenua u ap.);

. nprueéMaM MmocTpoeHus: GU3NIECKUX MOJIEIICH, MONCKa U (pOPMYITUP OBKHU JT0KA3aTENILCTB BBIIBUHYTHIX TUIIOTE3 U
TEOPETUYECKUX BHIBOJOB Ha OCHOBE AYMITUPHUECKH YCTAHOBICHHBIX (JaKTOB;
. HaXO/JMTh aJIeKBAaTHYIO NMPEAJIOKEHHOM 3a/1aue pU3NUECKyI0 MOJIelIb, pa3peniaTh MpodieMy Ha OCHOBE UMEIOLMXCSl 3HAHUN 00

AJIEKTPOMATHUTHBIX SIBJICHHUSX C MCIOJb30BAHUEM MATEMAaTHUECKOr0 anmapaTa U OI[CHUBATh PEaTbHOCTh MOJYYCHHOI0 3HAYCHUS
(U3NYECKOI BETUIHHEI.

KBaHTOBEIE SABJICHUSA

Buvinycknuk nayuumces:

. pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHSITh HA OCHOBE MMEIOIINXCSl 3HAHUY OCHOBHBIC CBOMCTBA MITU YCIOBHS ITPOTEKAHUS
ITHX SIBJICHHI: €CTECTBEHHAS U MCKYCCTBEHHAS PaJHOAKTUBHOCTh, BOSHUKHOBCHHE JIMHEHYATOTO CIIEKTPA U3JTYUCHUS;

. OIKCHIBATh U3yYCHHBIC KBAHTOBBIC SBJICHUS, UCIOJIB3Yys (PU3HUECKHUE BETMUYMHBI: CKOPOCTD JIEKTPOMArHUTHBIX BOJIH, /TMHA
BOJIHBI M 4aCTOTA CBETA, IEPUO/ MOJIypacraa; Ipx OMUCAHUH MTPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI MCITOIb3yEMbIX BEIUYHMH, UX
0003HAYEHHS U €OUHHULILI

W3MEPCHHUS; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONIHNE JAaHHYIO (PH3UYECKYIO BETUYHHY C APYTHMH BEITUMYHHAMH, BEIYUCIIATH 3HAYCHUE PU3UICCKON
BEJIMYUHEL,

. aHAJM3UPOBATH KBAaHTOBHIE SIBJICHUS, MCIONB3Ys (PU3MUYECKUE 3aKOHBI U TIOCTYJIATHI: 3aKOH COXPaHEHUS dHEPruH, 3aK0H
COXpaHEHUS NEKTPUIECKOro 3apsiia, 3aKOH COXPAHEHUS MaCCOBOI'0 YK CIa, 3aKOHOMEPHOCTH M3IYYEHHS U TOTJIOMICHHS CBETa aTOMOM;

. pa3inyaTh OCHOBHBIC TPU3HAKY IJIAHETAPHON MOJICIIM aTOMA, HYKJIOHHON MOJICIIA a TOMHOTO sIJIpa;



. IPUBOJIUTH IPUMEPHI POSIBICHUS B IPUPOAE U MPAKTUUECKOT O UCI0JIb30BaHUS PAIMOAKTUBHOCTH, SEPHBIX U TEPMOSIEPHBIX
peaKkuuil, TMHENYaThIX CIIEKTPOB.

Bbmycmmx noJiyuum 603MOMNCHOCHIb HAyUUmMbCA:>

. WCI0JIb30BaTh ITOJIy4YCHHBIC 3HAHKS B ITOBCEIHEBHOM KU3HU MPU 00PAIICHUH C MPUOOPaMHK (CYSTIYMK HOHUZUPYIOIIMX YACTHII,
TO3UMETP), AJI1 COXPAHEHUS 3I0POBBS U COOIOICHUSI HOPM DKOJIOTHYECKOTO MOBEASHHS B OKpYKAIOIIel cpere;

e COOTHOCHTH SHEPTHUIO CBSI3U ATOMHBIX siZiep C 1e(hEKTOM MacCChI;

. MPUBOAUTD MPUMEPHI BIUSIHUS PAIMOAKTUBHBIX U3JTYUCHUN HA KUBBIC OPraHU3MBbl; TOHUMATh IPUHIIHI ICHCTBUS TO3UMETPA;

° IIOHUMAaTh DKOJIOIH4YCCKHUEC HpO6JICMLI, BO3HHUKAKOIHUEC ITPU UCITOJIB30BAHUN ATOMHBIX BJIeKTpOCTaHL[I/Iﬁ, " IIyTH PCIICHUSA OTUX
HpO6JI€M, MNEPCICKTUBBI UCITIOJIB30BAHUA YIIPABISAEMOTO TCPMOSAACPHOI0O CUHTC34a.

Crnincok nurepaTypsl

OCHOBHOI1 CITUCOK JIMTEPATYPHI I YUUTEJIS:

1. A. B. Ilepbimkun, E. M. I'ytHuk. [IporpamMma o ¢pusuke Ajst OCHOBHOM MIKOJBI. 7-9 kiaccsl., Jpoda, 2012

2. @usuka. 9 knacc. Yueonuk (aBrop A. B. Ilepbimkun, E.M. I'ytauk), Ipoda, 2017

3. ®usuka. Metoauueckoe nocoodue. 9 kiace (aBtopsl E. M. I'ythuk, E. B. Peibakosa), lpoda, 2012

4. Owusuka. Tecrol. 9 knacc (aBropsl H. K. Xannanos, T. A. Xannanosa), poda, 2012

5. Coopnuk 3aaau no ¢usuxe 7-9 knace (B. U. Jlykamuk) mocodue ays o0ueoOpa3oBarenbHbIX yupexaenuid —M.: [Ipocselenue,
2014r.

CamocrosiTensHble 1 KOHTpoibHBIE paboThl (JI. A. Kupuk) — M. Unekca, 2012.

®dwusuka : [Iunaktnaeckue marepualst 11 9 kinacca (E. A. Mapon) — M. : Ipoda, 2013.

N

HOHOHHHTCHBHBIfI CIIMCOK JIMTCPATYPhI IJIA YYUTCIIA:

1. VHuBepcajbHble IOypouHble pa3paboTku no ¢usuke (B.A. Boaxos C. E. Ilonsuckuit)-M. BAKO, 2013
2. TecroBsie 3ananus o ¢usuke. 9 knacc (H. U. ITasnenxko, K. I1. TTaBnenko). — M. : llIkonsHas npecca, 2007.
3. ®uzuka. OnopHble KOHCIEKTHI U pasHOypoBHeBbIE 3a1anud 9 (E. A. Mapon) — Cn6. OO0

«Bukropus nmocy, 2013
4. Iunaktuueckuii Matepuan mo gusuke mis cpenneid mkoisl (H. B. Cmupnos, Y. b. CmupaoBa) — Cn6.: llIkonsnHas nura, Jlema, 2012.
5.Mertoauka npenonaBanus ¢puznku B 7-8 kinaccax cpenneit mkonsl. (B.I1. Opexosa, A.B. Ycora) - M.: [Ipocsemenne, 1972

OCHOBHOI CIUCOK JIUTEPATYPhI 1JI1 YUCHUKA:

1 ®usuka. 9 knacc. Yuedbnuk (aBrop A. B. [lepoimkun)- M.:JIpoda, 2017 2 Coopuuk 3amau no dpusuke 7-9 (A. B.
[Mepeimkun) - M.:[Ipoda, 2016
3.Coopnuk 3amau o pusuke 7-9 xnacc (B. U. Jlykamuk) mocodue 1yt obmieo0pazoBarenbHbIX yupexxaeHuit —M.: [Ipocsemnienue, 2014r.



I[OHOJ'IHI/ITCJ'IBHHﬁ CIIMCOK JIMTCPATYPhI AJIA YUYCHUKA:

1. ®wusuka. OnopHBIe KOHCIIEKTHI U pa3HoypoBHeBbIe 3ananus 8§ (E. A. Mapon) — Cn6. OO0

«Buxkropus mmrocy, 2013

1. ®usuka. PaGouas terpans. 9 kinacce (aBtops! T. A. Xannanosa, H. K. Xannanos), poda, 2013

1. Jlupaxktudeckuil Matepual no ¢pusuke i cpenneit mxoisl (H. B. Cmupnos, 1. b. CmupnoBa) — Cn6.: IllkonbsHas nura, Jlema, 2012.

Tectel mo ¢pusuke? I1o oueHs npocro! (M.M. I'enbdrart, JI.A. Kupuk )- M.: MIJIEKCA,2010 5.McTopudeknue 0030pbl B Kypce PU3UKH CpeIHEH IITKOJIbI
(B.M. [IyxoB)-M.: IIpocBemenue, 19

Kanennapno-remarnueckoe mianupoanue 9 kiacc (102 yaca — 3 yaca B He/1eJ110)

No | Tema ypoka Tun ypoka Bun OEeMEHTHI [Lmanupyembie pe3yabTaThl Hata Hara
yp KOHTPOJIS COJIep)KaHUS 10 1o
0K mna"ny | ¢akr
a Y
MeTtanpeaMeTHbIE IIpenmeTtHbie
1. Pazgea 1. 3akoHbI B3auMo/ielicTBUS U JABUKeHUA TeJa (34 yacos).
Tema 1. IlpsiMoJinHeliHOe paBHOMEpPHOe ABHKeHHUe (6 yaca).

1.1 | Texuuka Ypok OpoHTaibHBl | MexaHuueckoe BrigensioT 1 oco3HaroT To, uT0 | OCO3HAIOT CBOH

0€e30macHOCTH 0000mmIeHNI U | | JIBIDKCHHE, YK€ YCBOEHO M UTO €llle JIEUCTBUS. YMEIOT

B CUCTEMATH3all | OIpPOC OTHOCHTEILHOCTD MOJIEKUT YCBOCHHUIO, OCO3HAIOT | 3aJaBaTh BOIPOCHI U

KaOUHETE 401 JIBIDKCHHS Ka4eCTBO U YPOBEHb YCBOEHUS CIIymiaTh COOECeaHMKA.

bu3uku Brnanerot BepOasibHBIMU U

(Th). HeBepOaJIbHBIMH

MarepuanbHas CpeICTBaMH OOIICHHS

TOYKA.

Cucrema

OTCUETA.
2.2 | Ilepemenienue. | BBogHbIi ®usnueckuii | Tpaekropus, MyTh, BrimensioT 1 0CO3HAIOT TO, UTO YMerT 000CHOBBIBATE U

CrnoxeHue YPOK - JUKTAHT nepeMelieHue YK€ YCBOEHO U UTO €llle JIOKa3bIBaTh CBOIO TOUKY




BEKTOPOB ITIOCTAHOBKA U MIOJIJIEKUT YCBOECHUIO, OCO3HAIOT | 3peHHUs. FIMEIOT HaBbIKK
pelieHue KayecTBO U YPOBEHb YCBOCHUS KOHCTPYKTHUBHOT' O
obmiel o01IeHNUS,
yueOHoMI B3aMMOIIOHUMAaHUs
3a/1a4u

3.3 | llytb u Pemenne OtBery I1yTb 1 ckOpOCTH Boienstor u oco3Haior 1o, uto | [ImanupyroT yuedHoe

CKOPOCTb. yueOHoU JIOCKH TP pAaBHOM EPHOM y>K€ YCBOEHO U 4TO €lle COTPYJTHHYECTBO C
3a/a4u — JBUKEHUN MOJJIEKUT YCBOCHUIO, OCO3HAIOT | YUYMUTEIEM U
IIOUCK U KauyecTBO U YPOBEHb YCBOCHUS CBEPCTHUKAMU,
OTKPBITHE OIpENENSAOT (PYHKIHUH
HOBOT'O YYaCTHUKOB U CIIOCOOBI
crocoba B3aUMOJCHCTBUS
JIIEUCTBUSI

4.4 | Ilpsmonuneiin | Pemenue Pa6ora no IIpsamo- Boienstor u oco3Haror 10, uto | OGmarorcs u

oe YaCTHBIX KapTo4KaM JMHEWHOE YK€ YCBOEHO U 4YTO €Il B3aUMOJECHCTBYIOT C

paBHOMEpHOE 3a1ay — paBHOMEPHOE MOJUIEKUT YCBOEHHIO, OCO3HAIOT | IMApTHEpaMHU I10

JBUKECHHUE. OCMBICIIEHHE, IBUKECHUE KauyecTBO U YPOBEHb yCBOCHUs COBMECTHOM

['padpuueckoe KOHKpEeTH3alu JESATENbHOCTU UITN

IpeACTaBlIeHUE | s M 0TpaboTKa obmeHy uHdopmanueit

NPSIMOJIMHEWHO | HOBOT'O

ro crioco0a

PaBHOMEPHOI'O | IEUCTBUS NIPU

JBUKECHHUS peleHnn
KOHKPETHO-

MPaKTUYECKUX
3a/1a4
5.5 | Pemenue 3anau | Pemenue Camocrosten | [IpsamonuneiiHoe BBIIEAIOT 1 0CO3HAIOT TO, 4YTO | Y4aTcs OpraHU30BbIBATH

Ha YacCTHBIX bHas paBHOMEPHOE YK€ YCBOEHO U 4YTO €Il U IJIAHUPOBATh Y4eOHOE

OpSAMOJIMHENHO | 3aja4 — paboTa IBUKCHHE MOJUIEKUT YCBOEHHIO, OCO3HAIOT | COTPYIHUYECTBO C

€ PABHOMEPHOE | OCMBICIICHUE, KauecTBO U YPOBEHb yCBOCHUS YUUTEIIEM U

JBUYKEHHUE. KOHKpETHU3alH CBEPCTHUKAMU
s 1 0TpaboTKa
HOBOT'O
crioco0a
JENCTBUS

6.6 | KonTponpHas Ypok KOHTPOJIb [IpssiMmonuHeitHOE OLIEHUBAIOT JTOCTUTHYTHIN C nocratouyHoit
pabota KOHTPOJISI paBHOMEPHOE pe3yabTaT IIOJJHOTOM ¥ TOYHOCTBIO




Nel «IIpssmonu
HEHHOoe
paBHOMEPHOE
JBUKCHHUE)

OLICHKHA U
KOPPEKLINHU
3HAHUH
y4almxcs

NIBIDKEHUE

BbIpaXXarOT CBOXU MBICIIA

Tema 2. [IpsiMmosiuHeiiHOe pABHOYCKOPEeHHOE ABH:KeHUe (9 4acoB).

7.1 | Ilpamomuueiin | KomObunuposa | @usnueckuii | Ipsmonuneitnoe CamocrositensHo Gpopmynupytor | OOmarTcs u
oe HHBIH yPOK JTUKTaHT PaBHOYCKOpPEHHOE MO3HABATENIbHYIO LIEITb, B3aUMOJEHCTBYIOT C
paBHOYCKOpEH JIBUKEHUE, MPEABOCXUIIAIOT PE3yIbTaT U napTHEpPaMHu Mo
HOE yCKOpEHUe YpOBEHb YCBOCHUS COBMECTHOM
JBUKEHHE. NesITeTbHOCTH HIIN
Yckopenue oOMeHy uHpopMaImen

8.2 | CxopocTb Kombunuposa | @ponrtansabl | CkopocTh, rpaduk CraBsar yuebHyl0 3a1a4y Ha VY4arcs opraHu3oBbIBATH
OPSIMOJMHEWHO | HHBIA ypOK. i CKOpPOCTH TIPH OCHOBE COOTHECEHHUS TOT0, YTO | W MJIAHUPOBATH yueOHOE
ro Urenue orpoc JBUKEHUHU C YK€ U3BECTHO M YCBOCHO, U COTPYAHHYECTBO C
PaBHOYCKOpEH | rpauKoB, YCKOpEHUEM TOr'0, YTO €I11€ HEU3BECTHO YUUTEIEM U
HOT'O orpesiesieHre CBEpPCTHUKAMU
JIBUKCHHSL. (busngecKnx
I'paduk BCJIMYHH.
CKOPOCTH.

9.3 | [lepememenne | Ypok Camocrosten | [lepememenue npu CamocrositenbHOo popmynupyroT | OOmiaroTes u
npu U3yUCHUS U pHAs JBUKEHUHU C MO3HABATENFHYIO IIe]Tb ¥ CTPOSIT | B3aUMOJICHCTBYIOT C
NPSIMOJIMHEWHO | MEPBUYHOTO pabora YCKOpPEHUEM JIECTBUS B COOTBETCTBUU C HEH | MapTHEpamu 1o
M 3aKpEIUICHUS COBMECTHOU
PaBHOYCKOpEH | HOBBIX 3HAHUU NesITeTbHOCTH HIIN
HOM oOMeHy uH(popMaIuen
JIBUKCHHH.

10. | Ilepememenne | Ypok @®ponrtaneHbl | [Iepememienue npu | CimyaroT criocob U pe3ynbTar Obmarores u

4 npu WU3y4YEeHUS U 51 MPSAMOJIMH CITHOM CBOMX JICUCTBUM C 3aJIaHHBIM B3aUMOJICHCTBYIOT C
OPSIMOJMHEWHO | MIEPBUYHOTO orpoc PaBHOYCKOPEHHOM ATaJIOHOM, OOHAPYKUBAIOT napTHEpaMHu Mo
M 3aKpeIICHHS IBUKEHUU 0e3 OTKJIOHEHUS U OTIUYHS OT COBMECTHOM
PaBHOYCKOpPEH | HOBBIX 3HaHUI HavyaJIbHOU JTajoOHa NesITeIbHOCTH UJIN
HOM CKOPOCTH obmeHy uHdopmanueit
IBIDKEHNH 0€3
HavyaJIbHON
CKOPOCTH.

11. | JTaGoparopuas Odopmnenne | MccnenoBanue CamocrositenibHO hopmymupyroT | OOmiaroTes u




5 pabora JlabopaTopHast | paboTHI, PaBHOYCKOPEHHOT'O | IMO3HABATEIBHYIO IEJIb U CTPOSIT | B3aUMOJICHCTBYIOT C
Nel. pabora, BBIBOJI. NBUXKEHUS O6€3 JICCTBUSA B COOTBETCTBUU C HEH | MapTHEpPaMHu 110
«MccnenoBanu | HamMuue Ha4yaJIbHOU COBMECTHOM
e Ta0JIULIbI, CKOPOCTH. JEeSITEeIbHOCTU UJITH
PaBHOYCKOpPEH | pHCYHKa, oOMeHy MH(pOpMaIIHEH |,
HOTO paBUJIbHBIC PaGorator B rpymie
NBIDKECHUS 0€3 | TIpsiMbIe,

HayaJlbHOU U3MepeHus,

CKOpPOCTH» OTBET C
eNMHUIIAMU
WU3MEpPEHUs B
CHU, BBIBOI.

12. | Pemenue 3anau | KomOunupoBa | @ponrtanbusel | [IpsmonuneiHoe BHocAT KOppEKTUBHI U PaGoTaroT B rpynme

6 Ha HHBIH ypOK. i PaBHOYCKOPEHHOE JIOTIOJIHEHUS B CLIOCOO CBOMX
MPSAMOJIMHEUHO omnpoc JIBHOKCHIEC NEeUCTBUN
e
pPaBHOYCKOpPEH
HOE
JBUKEHUE.

13. | lIpsimonuuelin | Ypok Tect JIBr>keHue Tena no CraBst yueOHyI0 33724y Ha OOmMeHuBarOTCS

7 oe u U3Y4YCHUS U OKPYHOCTH C OCHOBE COOTHECEHHS TOT0, YTO | 3HAHUSAMU MEXIY
KPUBOJMHEHMHO | MEPBUYHOTO LEHTPOCTPEMUTENbH | YK€ U3BECTHO M YCBOEHO, U YJIEHaMHU TCPYIIIbI 1151
e 3aKpeIUIeHUs Bl TOT0, YTO €Ille HEU3BECTHO npUHATUS 3P HEKTUBHBIX
JIBIKEHUE. HOBBIX 3HAHHUI M YCKOPEHUEM COBMECTHBIX PEIICHHUM
JBrxenune
TeNa 1o
OKPY>KHOCTH C
MIOCTOSTHHOM 110
MOJYJIIO
CKOPOCTHIO.

14. | Pemenue 3anau | KomO6unupona | Paboray JIBrxeHue Tena 1o BBIIEAroT 1 0CO3HAKOT TO, UTO | Y4aTcs yNpaBiATh

8 Ha HHBIH ypPOK. JIOCKH OKPY>KHOCTH C YK€ YCBOEHO U YTO ellle MIOBEJIEHUEM MapTHEPa —

JIBIOKEHHE Tena
1o
OKPY’KHOCTH C
IMOCTOSTHHOM 110
MOYJIIO

LIEHTPOCTPEMUTEIBH
bIM YCKOPEHUEM

MOJIC)KUT YCBOCHUIO, OCO3HAIOT
Ka4uCCTBO U YPOBCHb YCBOCHUA.

yOexIaTh ero,
KOHTPOJIMPOBATh,
KOPPEKTHUPOBATh U
OIICHUBATh €ro JCHCTBHSA




CKOPOCTBIO

CKOPOCTBIO.
15. | IIpoBepounas Ypok Tect MexaHnueckoe CamocrostensHo popmynupytoT | C mocTaTouHOM
9 pabota KOHTPOJIs JBUKECHHE MO3HABATENFHYIO IIeJIb ¥ CTPOSIT | MOJHOTON M TOYHOCTHIO
o TeMe OLIEHKU U JEMCTBUS B COOTBETCTBUU C HEH | BBIPAXKatOT CBOM MBICIH
«Kunematuka | KOppeKIuu
MaTepUaIbHOW | 3HAHUM
TOuKu» Ne 2 yYaIUXCst
Tema 3. 3akonbl nuHamuxu (14 yacoB).
16. | OtHocuTensHO | YpOK Pabora y OTHOCHTENIBHOCTD CocTaBiAIoT IJ1aH U Obmarores u
1 CTh N3Y4YECHUS U JIOCKH MEXaHUYECKOr O IIOCJIE0BATEIBHOCTD JEHCTBUN. | B3aUMOAECUCTBYIOT C
MEXaHUYECKOr'0 | HEPBUYHOIO JIBUKEHUS. OmnpenenstoT napTHEpPaMHU Mo
JIBUKCHHUSL. 3aKpeIICHHS MOCTIEI0OBATENbHOCTD COBMECTHOM
HOBBIX 3HAHUI MPOMEKYTOYHBIX IIeNei C NeSITeTbHOCTH N
Y4eTOM KOHEYHOI'0 pe3yibTaTa | oOMeHy HH(pOopMaIuei
17. | Unepunansusie | Pemenue ®ponTtanbHel | [lepBblii 3aK0H CraBst y4eOHyI0 3a1a4y Ha OOmeHuBaTCA
2 CHUCTEMBI YaCTHBIX 171 HeroroHa. OCHOBE COOTHECEHHUS TOr0, YTO | 3HAHUSMH MEXIY
oTcyera. 3a1ay — orpoc y>K€ U3BECTHO M YCBOEHO, U YJIEHAMHU TPYIIIIbI IS
[TepBblit 3aKOH | OCMBICIIEHUE, TOT'0, YTO €I1l€ HEU3BECTHO pUHATHS 3P (HEKTUBHBIX
HrroToHa. KOHKPETHU3aIH COBMECTHBIX pelIeHH
s ¥ 0TpaboTKa
HOBOI'O
crnioco0a
NEeICTBUSA IPU
peleHuun
KOHKPETHO-
MPaKTUYECKUX
3a/1a4y
18. | Bropoii 3akon | KomOunupoBa | @usndeckuii | Bropoii 3akoH CamocrosTensHo GopMynupyoT | OOMEHHUBAIOTCS
3 HoroToHa. HHBIN ypOoK JUKTAHT HeroToHa. MO3HABATENIbHYIO LIETIb U CTPOSAT | 3HAHUSAMU MEXIY

JIEUCTBUS B COOTBETCTBUHU C HEU

YJICHAMU I'pYHIIbL I




NpUHATUSA 3P (HEKTUBHBIX
COBMECTHBIX PELICHUM

19. | Pemenue 3anau | MaauBuayans | Paboray Bropoii 3akon BriensioT u 0CO3HAIOT TO, UTO Oobmarrcs u
4 Ha Has paboTa JIOCKHU HeroToHa. y>K€ YCBOEHO U YTO eIl B3aUMOJIEHCTBYIOT C
BTOPOH 3aKOH MOJIJIEKUT YCBOECHHUIO, OCO3HAIOT | MApTHEPAMM 110
HeroToHA. Ka4eCTBO U YPOBEHb YCBOEHUS COBMECTHOMU
JEeSTENbHOCTU UITN
oOMeHy uHpopMalmen
20. | Tperuii 3akon | KomO6unupoBa | @pontanbubl | Tperuii 3axoH CanuatoT ciocod u pe3yabTar VYuyarcs ynpasiaTh
5 HerotoHa. HHBIN YPOK 51 HsroToHa. CBOMX JICUCTBUU C 3aJITAHHBIM IMOBEJICHUEM IapTHEPA —
orpoc ATaJIOHOM, OOHAPYKUBAIOT yOexaaTh ero,
OTKJIOHEHUS U OTJIUYHUS OT KOHTPOJUPOBATH,
JTaJIOHA KOPPEKTUPOBATH U
OLICHUBATh €r0 JECUCTBUS
21. | Pemenue 3anau | KomOunuposa | Pabora mo 3akonsl HeroTOHA BHOCAT KOPPEKTUBHI U OO6mraroTcs u
6 o HHBIN YPOK KapTO4Kam JIOTIOJIHEHUS B CLIOCOO CBOMX B3aUMOJICHCTBYIOT C
TEeME: Ha JENCTBUAN [IapTHEPaMH I10
3aKOHBI COBMECTHOMU
HbroToHa. JEeSITEIbHOCTU UITH
oOmeny uHdopmanmeit
22. | CBobonHOE I'pynnoBas O®ponrtaneHbel | CBoOOgHOE MajgeHne | Oco3HAIOT KaYeCTBO M YPOBEHb | YuaTcs YIpaBlsTh
7 najieHue bpoHTaNnbHAS | i Tel. YCBOEGHUS MOBEICHUEM NTapTHEpa —
TEJl. pabdoTa orpoc yOexnats ero,
KOHTPOJUPOBATH,
KOpPPEKTUPOBATH U
OLICHUBATh €ro JAEHCTBUS
23. | ABmxeHue Kombunuposa | @ponransusl | CBoOOgHOE OneHuBaOT JOCTUTHYTHIN VYuarcs ynpasisiTh
8 Tena, HHBIN YPOK 171 aJIcHue, pe3ynbTaT IIOBEACHUEM NIapTHEPA —
Opo1IeHHOT0 orpoc JBUKEHUE Tela, yOexaaTh ero,
BEPTUKAJILHO OpoILIEHHOTO KOHTPOJIMPOBATb,
BBEPX. BEPTUKAJILHO BBEPX KOPPEKTUPOBATH U
Bec tena OLICHUBATh €0 JEeUCTBUS
JBHIKYILETOCS
c
YCKOPEHHEM.
HesecoMoCTb.
24. | Pemenue 3amau | CamoctosaTens | Pabora y 3aKOH BCEMUPHOIO OueHMBaOT TOCTUTHYTHIN OO6mraroTcs u




9 Ha Has pabora, JIOCKH TATOTEHUS. pe3ynabTaT B3aUMOJIEHCTBYIOT C
JIBUKEHME TeNa | pelleHue apTHEPaMHU MO
oA 3a7a4 pa3Hoil COBMECTHOM
JeicTBUEM CTENEHH NeATeIbHOCTH MU
CHUTBI CIIOXKHOCTH. oOMeHy HH(pOopMaIHeH
TSOKECTH.
25. | 3akoH Pemenne Camocroaten | Cuna TsSDKECTH U CocTaBisIoT IJ1aH U VYuyarcs ynpaBiasTh
10 | Bcemupnoro yueOHoMI bHast YCKOpEHHE IIOCJIE0BATEIbHOCTD JEHCTBUM. | MIOBEJECHUEM MTapTHEPA —
TATOTEHUS 3a7a4M — pabora cBOOOIHOT O OrnpenernsitoT yOexXaTh €ro,
IIOUCK U MaJCHHUS. [10CJIEI0BATENbHOCTD KOHTPOJINPOBATh,
OTKpbITHE IPOMEXYTOUHBIX LENeH C KOPPEKTUPOBATh U
HOBOT'O Yy4€TOM KOHEUHOI'0 pe3yjbTaTta | OLEHUBATh €ro ACHCTBUS
croco0a
JEHCTBUSA
26. | YckopeHue JIaboparopnas | Camocrosten | Cuia TSXKECTH U CamocrosTensHo hopmynupytoT | PaboraroT B rpymme
11 | cBoboaHoro pabora, bHasI yCKOpeHue [I03HABATEJIbHYIO LENb U CTPOST
najieHus HaJI4ue paboTa CBOOOAHOr O JICUCTBUS B COOTBETCTBUU C HEil
Ha 3emiie 1 TaOJIHIIBI, Odopmienue | majgeHus
JIPYyTrux PHUCYHKa, paboTsl,
HeOeCHBIX MIpaBUJIbHBIE BBIBO/I.,
Tenax. npsiMble,
JlabopaTopHasi | U3MEpeHHs,
paboTaNe2; OTBET C
«3mepenue €IMHUIIAMU
YCKOpEHUs U3MEpEHUs B
CBOOOZHOT O CH, BbIBOS.
HaJCHUS.
27. | ABmxeHue Tect nnu pedepat Cuna TspKecTH U CocTaBifIoT IJIaH U VYuatcs ynpaBiiTh
12 | uckycctBeHHbl | Gecena mo yCKOpeHue HOCJIEIOBATEIbHOCTD IEHCTBUNA. | MOBEIEHUEM NapTHEpa —
X BOIIpOCaM CBOOOAHOr O OmnpenenstoT yOexxaaTh ero,
CITyTHUKOB ypoKa, MaJICHUs M0CJIEI0BATEIbHOCTD KOHTPOJINPOBATb,
3eMiu u cooO01IeHus IIPOMEKYTOUYHBIX 11eJeii C KOPpPEKTUPOBATh U
KOCMHMUYECKUX | yyalluxcs, Y4€TOM KOHEUHOI'0 pe3ysibTaTa | OLEHUBATh €ro JeHCTBUs
KOpaOJIel. pe3eHTaIlNH.
28. | Pemenue 3amau | Tect ¢ Pa6ora no 3akonbl HproTOHA Brienstor u oco3Harot 1o, uto | Perymupytot
13 | Ha B3aUMOIIPOBEP | KapTOUKaM C y’K€ YCBOEHO U YTO ellle COOCTBEHHYIO
3aKOHBI KOI IIPOBEPKON y MOJVIEKUT YCBOCHHIO, OCO3HAIOT | JESTEIbHOCTD




HprotoHa. JIOCKU KaueCcTBO U YPOBEHb yCBOCHHUS MMOCPEICTBOM PEUEBBIX
JICHCTBUM

29. NupuBunyans | Tect O1ICHMBAIOT JTOCTUTHYTHIN C mocTaTo4yHOI

14 | KontponbpHas Has paboTa pe3yJbTar MOJTHOTOM U TOYHOCTBHIO
pabota BBIPAXalOT CBOU MBICIIH
Ne3 «Cwunsl B
MEXaHUKE.
3aKOHBI
HreroTonay

Tema 4. UMnyabc Tesa. 3aKoH coxpaHeHHss UMITyJbca (5 yaca).

30. | Umnynsc Tena | KomObunuposa | Camocrosten | Ummyinsc Tena. CraBsaT y4eOHy!0 3aa4y Ha IToHMMarOT BO3MOXKHOCTh
1 3aKkoH HHBINA ypOK bHas 3aKOH COXpaHEHMUS OCHOBE COOTHECEHUS TOr0, UTO | pa3IM4YHBIX TOYEK
COXpaHEeHUs pabota HMITyJIbCa y>K€ U3BECTHO U YCBOEHO, U 3pEHUs, HE COBNAJAIOIINX
MMITYJIbCA TOT0, YTO €I11€ HEU3BECTHO ¢ cOOCTBEHH O
31. | PeakTuBHOC Tect nmm Ousnueckuil | PeaktuBHOE CamocrositensHo popmynupyroT | [loHUMarOT BO3MOXKXHOCTh
2 JIBUKEHUE. Oecena o JUKTaHT JBUKEHUE. MIO3HABATEJIbHYIO LIEJIb U CTPOSAT | pa3IMYHBIX TOYEK
paKeTsl. BOIIpOCaM JIEHCTBUS B COOTBETCTBUU C HEW | 3peHUs], HE COBMAAAIOLINX
ypoKa, C COOCTBEHHOM
cooO01IeHNs
ydaumxcs,
MIPE3ECHTALlUH.
32. | DuHeprus. Ypok Pabota no BpIIenstoT 1 0CO3HAIOT TO, YTO | YUarcs apryMeHTHPOBATh
3 3akoH U3Y4YEHUS U KapTOuKaM C y>K€ YCBOEHO U 4TO €Il CBOIO TOUYKY 3pEHHS,
COXpaHEeHUs HEPBUYHOIO IPOBEPKOH y MOJJIEKUT YCBOECHUIO, OCO3HAIOT | CIIOPUTh U OTCTAaUBAThH
SHEPruu. 3aKpeIUIeHUusl | JTOCKHU KAaueCTBO U YPOBEHb YCBOCHUS CBOIO TIO3ULIUIO
HOBBIX 3HAHUI HEBPAXKIEOHBIM JIJIS
ONIIOHEHTOB 00pa3oM
33. | Pemenne 3ampau | Camocrostens | PaGora mo 3aKOHBI AMHAMUKH Caunyarot cocod u pe3yabTart PerymupyroT
4 Ha Has paboTa KapTOuKaM C CBOMX JIEUCTBHI C 3aJaHHBIM COOCTBEHHYIO
3aKOHBI WJIM TECT, IIPOBEPKOH Y ATAJIOHOM, OOHAPYKUBAIOT NEeSTENbHOCTD
COXpaHEHHUS. pelieHue JIOCKH OTKJIOHEHUS U OTJIMYHS OT IIOCPEICTBOM PEUEBBIX
3a7a4 pa3Hoi ATajgoHa JENCTBUI
CTENEHU
CIIOKHOCTH.
34. | KouTponbHas Tect C KOHTPOJIb 3aKOHBI JUHAMHUKHU OneHnBarT TOCTUTHYTHII Perymupyrot
5} paboTa Ne4. B3aUMOIIPOBEP pe3ynbTaT COOCTBEHHYIO
«JluHamuka KoM JIESITEIIbHOCTh




MaTepHAIbHON
TOYKH».

MMOCPEICTBOM PEUEBBIX
IEUCTBUN

Pa3znen 2. Mexanuueckue kosedanus. 3syk. (11 yacos)

35. | Konebarensnoe | KomOuruposa | @usnueckuii | Konebanusi. BriensioT 1 0CO3HAIOT TO, UTO Hcnone3yroT ajiekBaTHbIE
1 JIBIDKCHHUE. HHBIN YPOK JHUKTAHT KonecbartenpHas y>K€ YCBOEHO U YTO eIl SI3BIKOBBIE CPEACTBA IS
CBobopankIe cuctemMa. MasiTHUK. | TIOIJICKHUT YCBOCHUIO, OCO3HAIOT | OTOOpaKCHHS CBOUX
KoJieOaHus AmMIuUTy 1A, KauyeCcTBO U YPOBEHb YCBOCHMUS YyBCTB, MBICIICH 1
nepuo, dasa, OOy ICHU I
4acrora
36. | l'apmonmnuecku | Ypok Ousnyeckuilt | 'apmonnueckue CamocrosiTennbHO GopMyupyioT | ONMKUCHIBAIOT COAEPIKAHNE
2 e W3Yy4YCHUS U JUKTaHT KoJie0anus. MO3HABATEJbHYIO 11€JIb U CTPOST | COBEpILIAEMbIX JEHCTBUN
KoJIeOaHuUs MIEPBUYHOTO [IpyxuHHBIN 1 JIEUCTBUS B COOTBETCTBUU C HEM | C LI€JIbI0 OPUEHTHPOBKHU
3aKpErUICHHs MaTeMaTHYCCKUH MPEeIMETHO-
HOBBIX 3HAHHUH MasITHUKH. MPAKTUYECKON WJIM MHOU
JeATCIbHOCTH
37. | Jlaboparopnas | Jlaboparopuas | Odbopmienue | MccnegoBanue Cnugarot cocod u pe3yabTaT PaGoTarot B rpynme
3 pabotalNe3 pabora, paboTHI, 3aBUCUMOCTH CBOMX JICUCTBHH C 3aIaHHBIM
«ccnenoBanu | Halmuaue BBIBOI,. MepUOJIa ¥ YaCTOThl | ATAJIOHOM, OOHAPYKUBAIOT
e TaOJINIIBI, CBOOOIHBIX OTKJIOHCHUS ¥ OTJIUYHUS OT
KoJIeOaHUM PHUCYHKa, Kosie0aHui JTaJIOHA
HHUTSIHOT'O MpaBUIIbHBIE MaTEeMaTHYSCKOIO
MAasITHHKA) npsiMbIe, MasTHHKA OT €T0
U3MEPEHMUS, JUTAHEI.
OTBET C
eIUHUIIAMU
M3MEpPEHUs B
CH, BuIBOI.
38. | 3aryxaromue u | KomOunupoBa | 3amanus Ha 3aryxaHue BrigensioT u 0CO3HAIOT TO, UTO OnuceIBaIOT coaepKaHue
4 BBIHY)KJICHHBIC | HHBIA YPOK COOTBETCTBHE | CBOOOIHEIX YK€ YCBOEHO U YTO €Il COBEPIIAEMBIX J1€H CTBUIA
KoJieOaHus. KoJIeOaHUH. MOJIJICKUT YCBOCHHUIO, OCO3HAIOT | C IEIBI0 OPUEHTHPOBKHI
Pe3onanc Brinyxennsie KaueCcTBO U YPOBEHb YCBOCHUS MPEeIMETHO-
KoJeOaHus MPAKTUYECKON MJIM NHOU
Pe3onanc. JICSITEJIbHOCTH
39. | Pacnipoctpanen | Kombunuposa | @ponTansHbl | PacmpoctpaneHue [TpyHUMAaIOT TO3HABATEIBHYIO YMeroT (MM pa3BUBAIOT




5 ue HHBIN ypOK i KosieOaHuil B 1IeJIb U COXPAHAIOT €€ pu CIOCOOHOCTD) €
KoJieOaHUi B orpoc yHOpyroii cpene. BBIMOJIHEHUN Y4EOHbBIX IIOMOIIbIO BOIIPOCOB
cpene. JIEUCTBUI TOOBIBATh HEAOCTAIOIIYIO
BouHbl. nHpOpMaIIo

40. | Xapakrepuctu | Ypok ®uznueckuil | BonHbl B cpene. CraBsaT yueOHy!0 3aauy Ha Ob6MeHuBaTCA

6 KU U3Yy4EHUs U JTUKTaHT OCHOBE COOTHECEHHUS TOTO, YTO | 3HAHUSAMH MEXIY
BOJIH. MIEPBUYHOTO y’K€ U3BECTHO U YCBOEHO, U YIeHaMH TPYIIBI IS
Pemenue 3anau | 3akpenieHust TOT'0, YTO €I11€ HEU3BECTHO IpUHATHS 3P (HEKTUBHBIX
Ha HOBBIX 3HaHUH COBMECTHBIX PEIICHUN
BOJIHOBBIE
IPOLIECCHI.

41. | 3ByKoBBIE Ypok @®poHTaNIbHBl | 3BYKOBbIE CocTaBisIoT IU1aH U OOMeHuBaTCA

7 KoJIeOaHMsL. U3y4EHUs U i Kosie0aHusl. MI0CJIEI0BATEIbHOCTD JEHCTBUN | 3HAHUSMH MEXIY
Hcrounuku IIEPBUYHOTO orpoc Hcrounuku 3Byka YIeHaMH TPYIIBI IS
3ByKa. 3aKperIeHUs npUHATUSA 3P (HEKTUBHBIX

HOBBIX 3HAHUI COBMECTHBIX PEIICHUI

42. | Bricora, Kom6unupona | becena mo BricoTa, TeMOp, CnyaroT cBOM cI1ocoo OomarTcs u

8 TeMOD, HHBIA YPOK BOIIpOCaM. TPOMKOCTB 3ByKa JIEUCTBUS C ATAJIOHOM B3aUMOJICHCTBYIOT C
TPOMKOCTb (cBOM PUBBIYKU C HOPMaMHU MapTHEPaMH 110
3ByKa. MIOBE/ICHUS: COOIIIOICHUE COBMECTHOM

TUILINHBI) JESATeIbHOCTH UIIN
obMmeHy uHdopmanueit

43. | 3ByKOBBIC Kom6unupona | becena no Pacnipoctpanenue BrimensioT 1 0CO3HAIOT TO, UTO VYyarca opraHu3oBbIBaTh

9 BOJIHBI. HHBINA ypOK BOIIPOCAM. 3Byka. CkopocThb YK€ YCBOEHO U YTO ellle U TUIAHUPOBATh yueOHOE

3BYyKa MOJIEKUT YCBOCHHIO, OCO3HAIOT | COTPYIHUYECTBO C
KAaueCTBO U YPOBEHb YCBOCHUS YUUTEJIEM U
CBEpPCTHUKaMU

44. | OtpaxxeHue Kombunuposa | Camocrositen | OTpakeHue 3ByKa. BeIaendroT 1 0CO3HAKOT TO, 4YTO | Y4aTcs AEHCTBOBATH C

10 | 3Byka. HHBII YpOK bHas 3xo. y>K€ YCBOEHO U YTO €l y4€TOM MO3ULUU JPYTrOro
9xo0. pabota MOJJIEKUT YCBOEHHUIO, OCO3HAIOT | U COIJIACOBBIBATh CBOU

KAaueCTBO U YPOBEHb YCBOCHUS nercTBus

45. | KonrponbHas Ypok KOHTPOJIb KOHTPOJIb OneHnBarT TOCTUIHYTHII Perymupyrot

11 | paGota KOHTPOJIS pe3ynbTaT COOCTBEHHYIO
Ne 5 OLICHKH U NEeATEIIbHOCTD
«MexaHUuYeCcKH | KOppeKLIuu MIOCPEICTBOM PEUEBBIX
e Koyie0aHusl. 3HaHUH necTBUn
3BYK». y4damuxcs




Paznen 3. DaekTpomaruutHoe noJie (18 yacon).

46. | MarnuTHOE Kombunuposa | becena no MarunuTHoe 1osie, [IpenBocxumaroT pe3ynbTar u Hcnonb3yroT afekBaTHbIE
1 noie. HHBIN ypOK BOIIPOCaM. YCIIOBHUS €T0 YPOBEHb YCBOEHUS SI3BIKOBBIE CPEACTBA IIs
BO3HMKHOBEHUS U (kako# Oynet pe3ysbTatr?) O0TOOPaKEHUST CBOUX
MIPOSIBJICHHS YyBCTB, MBICIICH 1
OOy K ICHU I
47. | HanpaBienue VYpok Pemenne I'paduueckoe CamocrositensHo popmynupytot | PaGorarot B rpymme
2 TOKa U W3YYCHUS U KaueCTBEHHBI | U300pa)KeHue MO3HABATEJIbHYIO LEb U CTPOSIT
HarnpaBJICHUE MEPBUYHOTO X MarHUTHOTO MOJIA. JIEUCTBUS B COOTBETCTBUHU C HEM
JTVMHUN 3aKpernyieHus | 3a/ad. [IpaBuno npasoit
ero HOBBIX 3HAHUI pyKku
MarHUTHOTO
TIOJISL.
48. | Obnapyxenue | Ypok Camocrosten | JlelictBue CamocrostensHo popmynupytot | PaGoraror B rpymme
3 MarHUTHOTO U3Y4YEHUS U bHas MarHUTHOTO MOJIs MIO3HABATEJIbHYIO LIEIb U CTPOST
IIOJIA I10 €70 MEPBUYHOTO pabora Ha MPOBOJHUK C JIEUCTBUS B COOTBETCTBUH C HEU
JIEUCTBUIO HA 3aKpeIICHUs TOKOM.
ANEKTPUYECKUIN | HOBBIX 3HAHUH
TOK.
IIpaBuino nesou
PYKH.
49. | Unaykuus Ypok Tecr. Nunyknus Crnuatot cnocod u pe3ynabTar Perynupyrot
4 MarHUTHOTO W3YYCHUS U MarHUTHOTO TOJISI. CBOMX JCHCTBUH C 3aJIaHHBIM COOCTBEHHYIO
TIOJIA. MIEPBUYHOIO [elictBue ATAJIOHOM, OOHAPYKUBAIOT JEATEIbHOCTD
HelictBue 3aKpeIICHUS MAarHUTHOTO MOJIs OTKJIOHEHUS W OTJINYHUS OT MOCPEACTBOM PEYEBBIX
MarHUTHOTO HOBBIX 3HAHUI Ha JBUXKYILYIOCA JTaJIOHA JnercTBUi
1oJIsl Ha 3apSKEHHYIO
JBIDKYITYIOCS 4acTuLly.
3apsHKEHHYIO
YacTUILy.
50. | Pemenue 3amau | KomOunuposa | Pabora mo KonmuectBennbie BHocaT KoppekTuBsI 1 OO6maroTcs u
5 Ha HHBII YPOK KapTOUYKaM C | XapaKTepUCTUKH JIOTIOJIHEHUS B CLIOCOO CBOMX B3aUMOJIEHCTBYIOT C
cuny Amnepa u MPOBEPKOM Y | MAarHUTHOTO MOJIA JIEUCTBUI MMapTHEPAMHU O
CUITy IOCKH COBMECTHOU
Jlopenna. JEeSITEIbHOCTU UITH
obmeny uHdopMmanmeit
51. | MarHuTHBI Ypok becena no MarnutHslii noToK. | DopMynmHupyroT Perymupyrot




6 HOTOK. U3Yy4EHUs U BOIPOCAM. [IO3HABATEJIbHYIO 1I€JIb U CTPOSIT | COOCTBEHHYIO
MIEPBUYHOTO JEMCTBUSI B COOTBETCTBUU C HEH | €ATEIbHOCTD
3aKpeIUIeHUs MIOCPE/ICTBOM PEUEBBIX
HOBBIX 3HaHUH JIEUCTBUN

52. | SIBnenue Ypok Tecr. SBnenue BeIaesroT 1 0Co3HatoT TO, 4TO | ONMCHIBAIOT COAEP/KAHUE

7 AIIEKTPOMArHUT | U3yYEHUsS U AJIEKTPOMAarHUTHOM | y’K€ YCBOEHO U 4YTO ellle COBEpIIIaeMbIX JACHCTBUIA

HOU MIEPBUYHOTO UHAYKIUU. OTBITEL | MOJJICKUT YCBOEHHIO, OCO3HAIOT | C I€JIbI0 OPUEHTHUPOBKHU
MHAYKLHUH. 3aKpeIUIeHUs Dapanest. KauyecTBO U YPOBEHb YCBOCHHUS IIPEAMETHO-
HOBBIX 3HAHUI MIPAKTUYECKON UM HHON
JeSITEIbHOCTU
53. | HampaBnenue | KomOGunmpona NHIyKTUBHOCTB. OueHuBaOT JTOCTUTHYTHII OnuceIBaroOT copepxKaHue
8 MHAYKLHOHHOT | HHBIA ypOK CaMOMHTyKIIHS. pe3yabTaT COBEpIIaEMbIX AEHCTBUIM
0 TOKa. IIpaBuno Jlenna C LIEJIBI0 OPUEHTUPOBKU
[IpaBumno [IpeAMETHO-
Jlenna. MPaKTAYECKOU NN UHOU
SBnenue NesITEeIbHOCTH
CaMOMHYKIIUU
54. | Jlaboparopuas | Jlaboparopuas | Odbopmnenue | SIBnenus CocTaBisIoT IJ1aH U Hcnone3yror aekBaTHble
9 pabota pabora, paboTHI, JIEKTPOMAarHUTHOM | MOCIIEN0BATENbHOCTD JEHCTBUN | SI3BIKOBBIE CPEACTBA JUIS
Ne 4 HaJlInyue BBIBO/I. UHIYKLHNH. OTOOPaKEHUsI CBOUX
. «3yuenne TaOIHIIBI, YYyBCTB, MBICIIEH U
SIBIICHUSI pHUCYHKa, o0y K IeHH
3NIEKTPOMArHUT | MPaBUJIbHbIE
HOWU IIpsIMBIE,
WHIYKITUW. U3MEpEHUs,
OTBET C
eMHUIIAMU
U3MEpEHUs B
CHU, BEIBO.
95. | Ilonyuenue Jlexuus, Camocrosten | [lonyuenue OrnpenenstoT Obmarores u
10 | mepeMeHHOrO COCTaBJICHHE | bHad MIEPEMEHHOT O MOCJIEI0BATEIbHOCTD B3aUMOJICHCTBYIOT C
AJIEKTPUUYECKOT | OMOPHOIO pabora AJEKTPUYECKOT O MIPOMEKYTOUYHBIX LIeNel ¢ MapTHEPaMH 110
0 TOKa. KOHCIIeKTa TOKa. y4eTOM KOHEYHOI'0 pe3ysbTaTa | COBMECTHOU
Tpanchopmato Tpauchopmatop. NesITeTbHOCTH UJIN
p. oOMeHy uHpopMaIHen
56. | Onekrpomarnu | Jlekmus, Tecr. OnextpomarautHoe | CamocrositenbHO hopmMynupyioT | Perymupyror




11 | tHOE COCTaBJICHUE 1oJe. [IO3HABATEJIbHYIO 1I€JIb U CTPOSIT | COOCTBEHHYIO
oJe. OIIOPHOT' O DJIEKTPOMarHUTHBI JIEUCTBUS B COOTBETCTBUHU C HEM | IESATEIbHOCTh
DNeKTpOMarHu | KOHCIIeKTa € BOJIHBI MMOCPEJICTBOM PEUEBBIX
THBIE BOJIHEI. JIEUCTBUN

57. | Konebarensusl | Tect mim becena no KonebaTenpHpiii CamocrosTensHo popmynupytot | PaGoraror B rpynme

12 | # 3aJlaHuE Ha BOIIpOCaM, KoHTyp. [lepenaua MO3HABATEBbHYIO 1I€J1b U CTPOSIT
KOHTYP. COOTBETCTBHE | pelIeHHe U TIpHEeM JIEHCTBUS B COOTBETCTBUHU C HEH
[TpuHIUTIBI KaueCTBEHHbI | MH(OPMALINH C
paaroCBsI3U U X MTOMOIIBIO
TEJEBUICHHUS. 3a/1ad4. AEKTPOMArHUTHBIX

BOJIH

58. | Onekrpomarau | UapuBunyams | Becena mo DnexkTpoMarHuTHas | BBIAENSAIOT U OCO3HAIOT TO, UTO | YYaTcs IeCTBOBATH C

13 | tHas Has pabora BOIIPOCAM. MpUpoa CBETa. YK€ YCBOEHO U YTO ellle Y4E€TOM IO3HLHUH IPYrOro
IIPUPOAA CBETA. HOJVIEKUT YCBOCHUIO U COIJIaCOBBIBATH CBOM

JICUCTBUS

59. | lIpenomnenne | MamuBuayans | becenma mo 3aKoH BHOCAT KOPPEKTUBEI U Perymupyror

14 | cBera. Has pabota BOIpOCaM, MIpEeOMJIICHUS JIOTIOJIHEHUS B CLIOCOO CBOMX COOCTBEHHYIO
Hucnepcus peuieHue cBera. Ousnyeckuil | AEMCTBHI JEATENBHOCTD
CBeTa. KAaueCTBEHHBI | CMbICII ITOKa3aTeNs MIOCPEJICTBOM PEUEBBIX
IIBera Tem. X MIPETOMIICHUS. IeHCTBUH

3aj1ad4. Jucnepcus cBeta

60. | Tumsr Tect unmu becena o Tunel onTHYECKUX CamocrostensHo Gpopmynupytor | OOmarTcs u

15 | ontuyeckux 3a/1aHue Ha BOIIpOCaM, CIIEKTPOB. MO3HABATENILHYIO LIETIb U CTPOSAT | B3aUMOICHCTBYIOT C
CIIEKTPOB. COOTBETCTBHE | PELICHUE IIpoucxoxaenue JIECTBUSA B COOTBETCTBUU C HEH | MapTHEPaMHU I10
[Tpoucxoxaex KaueCTBEHHBI | JIMHEHYATHIX COBMECTHOM
ue X CIIEKTPOB NS TEIbHOCTU UJTN
JMHENYaThIX 3ajau. obmeny uHdopmanmeit
CIIEKTPOB.

61. | Jlabopatopnas | JJaboparopnas | Camocrositen | Habmonenue CamocrositenbHO popmymupyroT | OOmiarores u

16 | pabota paborta, bHas CIEKTPOB MIO3HABATEJIbHYIO LIEJIb U CTPOSAT | B3aUMOAECUCTBYIOT C
Ne5. «Habmone | Hanmuue pabora JICUCTBUSI B COOTBETCTBUM C HEM | MapTHEpaMu Mo
HUE TaOJIHLIBI, COBMECTHOM
CILIOIIHOIO U pPHUCYHKa, JESITEIbHOCTH UITH
JMHEWYaThIX MpaBUIbHBIE oOMeHy uHpopMaIuen
CHEKTPOB npsiMbIE,
UCIYyCKaHUs». | U3MEpEHHs,

OTBE€T C




eAVHUIAMU
U3MEPEHUs B

CH, BuIBOI.

62. | Oooomaronmit | Tect nim BrIaensroT 1 0Co3HatOT TO, uTO | [IpOsBISIOT TOTOBHOCTH
17 | ypok o 3a7aHue Ha YK€ YCBOCHO U YTO eIl aJICKBaTHO pearupoBaTh
TEME: COOTBETCTBHE MOJIICKUT YCBOCHHIO, OCO3HAIOT | HA HYXKIBI IPYTUX,

«DIeKTpoMarH Ka4eCTBO U YPOBEHb YCBOCHUS OKa3bIBATh ITOMOIIb U
UTHOE AMOIMOHAIBHYIO
TIOJICY. TTOJIJICPIKKY
63. | KouTposbHas Ypoxk KOHTPOJTh KOHTPOJIb O1eHUBAIOT JTOCTUTHYTHIH Perynupyrot
18. | paGoTaNe6 KOHTPOJIS pe3ynbTaT COOCTBEHHYIO
«DIIeKTpOMAarH | OLEHKH U JEATEILHOCTD
HUTHOE T10JIEY. KOPPEKIUU MTOCPEICTBOM PEYEBBIX
3HAHHUHI JICUCTBUM
yYamuxcs

Paznen 4. CTpoeHne aToMa H AaTOMHOTO S/IPA, HCNOJIb30BaAHHE YHEPIUH aTO

MHBIX sjiep (15 gyacoB).

64. | PagnoaktuBHo | KomOunupoBa | becena mo PannoaktuBHOCTH [IpenBocxXuIarOT pe3ynpTaT u YMeroT (M pa3BUBaIOT

1 CTb. HHBIN yPOK BOIIpOCaM. KakK CBHJIETEILCTBO | YPOBEHb YCBOCHHS CIOCOOHOCTH) OpaTh Ha
Monemn CIIOKHOT O (xakoii Oynet pe3ynbTar?) ce0sl UHUIMATUBY B
aATOMOB. CTPOEHUS aToMa OpraHu3aluu

COBMECTHOTO ACHCTBUS

65. | PaguoaktuBHbl | OcMmeiciaenne, | Ousnueckuii | PammoakThBHEBIE Can4aror cBoii criocoo YMeroT (Mau pa3BUBAIOT

2 e KOHKPETH3aIM | TUKTAHT MIPEB PAIICHUS JIEHCTBUS C ATAJIOHOM CIOCOOHOCTH) ¢
npeBpamieHus | s u 0TpaboTKa ATOMHBIX SI7IEP MTOMOIIIBIO BOTPOCOB
atomubIx saep. | 3YH, CY /L NOOBIBATh HEAOCTAIO YO

nH(pOpMaIuIo

66. | Oxcnepumenta | KomOGunuposa | Tecrt. DKCrnepuMeHTallb CocTaBisIoT IJ1aH U PabGoratot B rpymie.

3 JIbHBIE HHBII YpOK HbIE METObI MIOCJIE0BATEIbHOCTD AeicTBUM | Onpeaenstor Henu u
METO/IbI HCCIIEI0BAHUS (GYHKIIMH Yy9aCTHUKOB,
WCCIICIOBAHUS YacTHII. CIOCO0BI
YACTHII. B3aMMOJICH CTBUS

67. | JJaboparopuas | Jlaboparopuas | Odpopmienue | DkcrnepuMeHTalb Crnuarot cnocod u pe3yabTart OnuceIBalOT coiepxKaHue

4 pabota Ne 6 pabora, paboTHI, HBIE METOBI CBOMX JICUCTBHH C 3aIaHHBIM COBEPIIAEMBIX J1€H CTBUIA
«3mepenue HaJTnIne BBIBO/JI. WCCIIEIOBAHUS ATAJIOHOM, OOHAPYKUBAIOT C IIENTBI0 OPUEHTUPOBKHU
€CTECTBEHHOTO | TaOJMIIBI, YaCTHII OTKJIOHEHUS U OTJIHYHUS OT MPEeIMETHO-
palHalMOHHOl | PUCYHKa, JTaJoHa MPaKTAYECKOU U UHOU
o ona MpaBUIIbHBIE NEeSITEIbHOCTH




JIO3UMETPOMY. | TIpSIMBIE,
U3MEpEHUsI,
OTBET C
eMHUIaMU
U3MEpEHus B
CH, BBIBO.
68. | OTkpeITHE Jlexuus, becena no OTkpbITHE CamocrositenbHO popmMymupyroT | ONHUCHIBAIOT COAEPIKaHNE
) IPOTOHA U COCTaBJIEHHME | BOIIPOCAM. MPOTOHA U MO3HABATENILHYIO LIENb U CTPOAT | COBEPIIAEMBIX JCHCTBUI
HEUTpOHA. OIIOPHOT' O HEWUTpOHA. JIEUCTBUS B COOTBETCTBUH C HEM | C LIENBIO OPUEHTUPOBKHU
KOHCIIEKTa NEeSITENHbHOCTH
69. | CocraB Jlexuus, ®uznueckuit | CocTaB aTOMHOIO BHocAT KOppEKTUBBI U Obmarores u
6 ATOMHOTO COCTaBJIEHHME | IUKTAHT aapa. SnepHble JIOTIOJIHEHUS B CIIOCOO CBOMX B3aUMOJEHCTBYIOT C
anpa. SlnepHeie | OIOPHOro cwibl. MaccoBoe JENCTBUAN [IapTHEPaMH I10
CHUIBL. KOHCIIEKTa YHUCIIO0 COBMECTHOU
JeSITEIbHOCTU
70. | Oueprus cszu. | Ocmbicnenne, | CamocrosTen | DHEPrus CBS3M. BHOCAT KOPPEKTUBEI U Obmarores u
7 HedekT macc. KOHKpEeTU3alu | bHast Hedext mace JIOTIOJTHEHUS B CITOCO0 CBOMX B3aUMOJICHCTBYIOT C
s 1 oTpaboTka | paborta nercTBuii napTHEpPaMHU Mo
3VYH, CV ] COBMECTHOM
JeSITENIbHOCTH
71. | Henenue sinep | Tect nnm Camocrosten | [enenue siaep CraBst yueOHyI0 33724y Ha [ToHuMmaroT BO3MOXKHOCTh
8 ypaHa. llenHble | 3ajaHue Ha bHas ypaHa. llennbie OCHOBE COOTHECEHUS TOT0, YTO | pa3IUYHBIX TOUEK
AJEpHbIE COOTBETCTBHE | paboTa SJIEPHbIE PEAKLIUU. y’K€ U3BECTHO U YCBOEHO, U 3peHMs], HE COBMAIAIOIINX
peaxIuu. TOT0, YTO €I11€ HEU3BECTHO C COOCTBEHHOI
72. | SlmepHbrii Jlekuus, Ouznueckuil | AnepHslii CraBsaT yueOHYyI0 3a1a4y Ha IIposIBISIFOT TOTOBHOCTH K
9 peaxTop. COCTaBJIEHHME | AUKTAHT peaxkTop OCHOBE COOTHECEHHUS TOTr'0, 4YTO 00CYXICHHIO pa3HbIX
[TpeoOpazoBaH | OmOpHOTO y’K€ U3BECTHO U YCBOEHO, U TOYEK 3pEHUS U
ue BHYTPEHHEH | KOHCIIeKTa TOr'0, YTO €I11€ HEU3BECTHO BbIpabOTKE 001IeH
SHEpPruu (TpynmnoBoi) mo3unuu
A1ep B
AIIEKTPUY ECKY
10
DHEPTHUIO.
73. | JJaboparopuas | Jlaboparopuas | Odpopmienue | M3yuenne CamocrosTennbHO GOpMYITUPYIOT | YUarcs apryMeHTHPOBATh
10 | pabota Ne 7. pabora, paboTHI, JENEHUS s1ep M03HABATEJIbHYIO LEJIb U CTPOSIT | CBOKO TOUKY 3PEHHS,
«3yuenue Hajau4uue BBIBO/I. ypaHa 1o JEMCTBUSI B COOTBETCTBUU C HEW | CIIOPUTH U OTCTaUBaTh
JieneHus TaOJINIIBI, dboTorpadusm CBOIO MMO3ULIHIO




AqIep ypaHa mo | pucyHka, TPEKOB. HEBpaX1eOHBIM JIJIS
¢dororpaduu IIpaBUJIbHBIE OIIIOHEHTOB 00pa3oM
TPEKOBY. MpsIMBIE,
U3MEpEeHUs,
OTBET C
eIMHUIIAMU
WU3MEpPEHUS B
CH, BuIBO/I.
74. | AtomHas Jlexnus, Tecr. TepmosinepHas BHOCAT KOPPEKTUBBI U VYyarcs ycraHaBIMBATh U
11 | sHepreruka. COCTaBJICHHE peakuus. JIOTIOJTHEHUS B CIIOCO0 CBOMX CpaBHUBATh pa3HbIE
TepMmosinepHast | OIOPHOTO AToMHas JIercTBUA TOYKHU 3pEHUs, MPexKIe
peakius. KOHCIIeKTa SHepreTuKa 4YeM MIPUHUMATD pellieHue
U JIeN1aTh BBIOOD
75. | buonornueckoe | Jlekmus, becena no buonorunueckoe CraBst yueOHyI0 3a7a4y Ha OnuceIBarOT coaepKaHue
12 | neiictBue COCTaBJICHHE | BOIPOCAM. neiicTBre OCHOBE COOTHECEHHUS TOT'0, YTO | COBEpIIAEMbIX JeHCTBUI
panuanuu. OIOPHOTO paauanuu. YK€ U3BECTHO U YCBOCHO, U
KOHCIIEKTa TOT'0, YTO €I11€ HEM3BECTHO
76. | JJaboparopuas | Jlaboparopuas | Odopmiienue | Ilepuon CamocrosTensHo popmynupytot | PaGoraror B rpynme
13 | paGoTa Ne 8 pabora, paboThI, nosypacraaa MO3HABATENIbHYIO 1I€JIb U CTPOSIT
«OrieHka HaJIu4uue BBIBO/I. Ouenka JIENCTBUS B COOTBETCTBUHU C HEU
nepruoa TaOJIUILIBI, rnepruoia
nojypacnanaa pHUCYHKa, nojrypacnaja
HaXOJSIIUXCS B | TIPaBUJIbHBIC HaXOJISAIIUXCS B
BO3/TyX€ npsiMbIE, BO3IIyXe
MIPOAYKTOB WU3MEpPEHNs, MIPOJYKTOB
pacmaja rasza OTBET C pacmaja rasza
pajoHay. eMHUIIAMU paaoHa
U3MEpEHUs B
CHU, BEIBOS.
77. | Jlabopatopuast | Jlaboparopuas | Odopmiienue | M3yuenue TpekoB CamocrositensHo popmymupyroT | PaboTaror B rpymme
14 | paGoTa pabora, paboThI, 3apsiKEHHBIX MO3HABATENIbHYIO 1I€JIb U CTPOSIT
No HaJIn4yue BBIBOJI. qacTHI] 110 IENCTBUS B COOTBETCTBUU C HEN
9 «M3yuenune TaOIHIIBI, TOTOBBIM
TPEKOB PHUCYHKa, ¢dororpadpusm
3apsKEHHBIX MPaBUITLHBIE
YaCTHI] TIO MIPSIMBIE,
TOTOBBIM W3MEpPEHU,




¢dororpadpusm» | OTBET C
eIVHUIAMU
U3MEPEHUs B
CHU, BrIBO.
78. Ypok KOHTPOJIb KOHTPOJIb OneHnBarT TOCTUIHYTHII OnuceIBarOT copepxaHue
15 | KonTponbHas KOHTPOJIA pe3yibTar COBEPIIAEMBIX €1 CTBUU
pabora OIICHKH U
Ne7 KOppEKLUU
«CtpoeHue 3HAHUM
aToma u y4aumxcs
aTOMHOT'O
Aapay

Paznen 5. Ctpoenue u 3Boaonusa Beejiennoii. ( 6 yacon)

79. | Cocras Jlexmus, Becena 1o
1 CTpOCHHUE U COCTaBJICHHE | BOIIPOCAM.
MPOUCXOXKJEHU | OMOPHOTO
e KOHCIIEKTA.
CostHeuHO
CHCTEMBI.
80. | Ilmanetsl Jlexms, becena o
2 3eMHOM COCTaBJICHHE BOIIpOCaM.
TPYIIIIBL. OIIOPHOT O
KOHCIIEKTA.
81. | Ilnanetsl Jlexnus, becena o
3 TUTAHTBI COCTaBJICHHE | BOIIPOCAM.
ConneuHoit OIIOPHOT O
CHCTEMBI. KOHCIIEKTA.
82. | Mausle Tena Jlekmus, Becena no
4 ConneuHoit COCTaBJICHUE BOIIpOCaM.
CHCTEMBI. OIOPHOTO
KOHCIIEKTA.
83. | Ctpoenue, Jlexuus, becena o
) U3IIy4EHUE COCTaBJICHHE | BOIIPOCAM.

Cocras CTPOCHHUC

U IIPOUCXOKICHUC

ConHeuHoMn
CUCTCMBI

['eonenTpuueckas

u

ISIIMOLUCHTPHUYECCK
ast CUCTCMbI MHpa.

Crpoenue
Bcenennoii.
OBOIIOIHUSI
Bcenennoii.
I'mmoresa
Boapmioro
B3pbIBa

CnuvaroT cnocod u pe3ybTaT
CBOUX JIEMCTBUH C 3aJJaHHBIM
3TaJIOHOM, OOHAPYKUBAIOT
OTKJIOHEHUS U OTJIUYHUS OT
JTaJIOHA

Perynupyrot
COOCTBEHHYIO
JESITEbHOCTD
MMOCPEJICTBOM PEUEBBIX
JENCTBUI

CamocTtosTesnbHO GOpMYIUPYIOT
MO3HABATENILHYIO 11T U CTPOSAT
JIEUCTBHUS B COOTBETCTBUHU C HEU

Perymupyrot
COOCTBEHHYIO
JEATEIbHOCTD
MIOCPEICTBOM PEUYEBBIX
JNEeUCTBUI

BHOCAT KOPPEKTUBEI U
JIOIIOJIHEHUS B CIOCO0 CBOMX
NeUCTBUN

Perymupyror
COOCTBEHHYIO
JEeSTENBHOCTD
IIOCPEICTBOM PEYEBBIX
JIEUCTBUN

BHOCAT KOPPEKTUBEI U
JIONIOJIHEHUS B CIOCO0 CBOUX
NEeNCTBUN

Hcnone3yroT aieKBaTHbIE
SI3BIKOBBIE CPEICTBA IS
O0TOOPaKEHUS CBOUX
YYBCTB, MbICJIEH U

o0y IeHHH

CraBsr yueOHyI0 3a1a4y Ha
OCHOBE COOTHECEHHsI TOT'0, UTO

Hcnone3yroT ajiekBaTHbIE
SI3bIKOBBIE CPEACTBA IS




Y 3BOJIIOLUS OIIOPHOT' O YK€ U3BECTHO U YCBOEHO, U 0TOOpakeHUsl CBOUX
3BE3. KOHCIIEKTa TOr'0, YTO €I11€ HEU3BECTHO 4yBCTB, MbICJIEH U
o0y 1eHHH
84. | Crpoenue u Jlexuus, becena o CraBst yueOHyI0 3a7a4y Ha Hcnonb3yroT afgexkBaTHbIC
6 ABOJIIOLUS COCTaBJICHHE | BOIIPOCAM. OCHOBE COOTHECEHHUS TOr'0, YTO | SI3BIKOBBIE CPEICTBA JIs
Bcenennon OIIOPHOT O y>K€ U3BECTHO U YCBOEHO, U 0TOOpakeHUsl CBOUX
KOHCIIEKTa TOT'0, 4TO €I11€ HEU3BECTHO 4yBCTB, MBICJIEH U
o0y X 1CHU I
Pa3nen 6 .IloBTopenue 184
85. | Masnenue. Tecr. KOHTPOJIb 3nanus 3a Kype 7-9 | BHOCAT KOppeKTUBHI 1 anpen
1 KJ1acc JIOTIOJIHEHUS B CLIOCOO CBOMX b
NENCTBUN
86. | laBnenue Tect C Camocrosren | JlaBnenune. @opmyna | IIpuMeHs0T HaBBIKK [Tnanupyrot oOmue
2 TBEPJIbIX B3aUMOIIPOBEP | bHas JUISL HAXOXKJIEHUS OpraHu3aiuu yaeoHou crocoObl paboTHI.
TEJ )KUJKOCTEN | KoM pabota naByieHUA. EqUHULBI | nedaTenbHOCTH, caMOKOHTposis M | OOMeHuBaroTCs
U naBieHus. Penienue | OLlEHKH pe3ysIbTaTOB CBOEH 3HAHUSIMU MEX]Y
ra3os 3ajad. JeSITENIbHOCTH YIeHaMH TPYIIIBI 115
JlemoHcTpanuu. NpUHATUSA 3P (HEKTUBHBIX
3aBUCUMOCTD COBMECTHBIX PEIIEHUI
JaBJICHUS OT
JNEHCTBYIOLIEH CHJIBI
U TUIOILAH OHOPBI.
Pa3pe3anue xycka
IJIACTUJIMHA TOHKOU
MPOBOJIOKOM.
Brrsicaenue
CI1oco00B
W3MEHEHUs
NaBJIeHUs B OBITY U
TEXHUKE.
87. | TennoBbie Tect ¢ KomOunupoB | YaenpHas TemioTa IIpuMEHAI0T HaBBIKU [Tnanupyrot obmme




SIBJICHHUSA.

B3aUMOIIPOBEP
KoM

a
HHBII YPOK

IUIaBJCHUS, €&
(bu3nYeCcKuil CMbICI
W eIMHUILIA
HU3MEpPEHUSI.
OObscHenune
MPOIIECCOB
IUIABJICHUS U
OTBEpJICBAHMS HA
OCHOBE 3HaHHUU O
MOJIEKYJIIPHOM
CTPOEHHUU BEILECTBA.
Awnanus tadnunsl 4 B
yuebHuke. Dopmyina
JUTSL pacdeTa
KOJINYEeCTBA
TEMIOTHI,
HEOOXOJUMOrO JIJIs
IUIABJICHUS TEJIA WIIN
BBIICJIAIONIET OCS
TIpH €ro
KPUCTaJTA3AIUH.

OpraHusaluu yueoHou
ACATCIIbHOCTHU, CAMOKOHTPOJIA U
OLICHKH PE3YJIbTATOB CBOEH
ACATCIIBHOCTU

crocoObl paboThI.
OOmeHuBarTCS
3HAHHUSIMH MEX]Y
YJIeHaMU TPYIIIBI JJIs
NPUHATHS 3P (HEKTUBHBIX
COBMECTHBIX PELIECHUMN

88.

TermnoBrie
SIBJICHUS.

NunuBunyans
Has pabora.

KomOunupos
a
HHBII YPOK

VnennHas TemioTa
nJjaBlIEHUs, €
(U3NYIECKUIT CMBICIT
M eIUHHUIIA
WU3MEPEHUS.
OObsacHeHne
MPOIIECCOB
IUIABJICHUS U
OTBEpJICBAHMS HA
OCHOBE 3HAHHU O
MOJIEKYJIIPHOM
CTPOCHUHM BEIIIECTBA.
Ananun3 tabimunesl 4 B
yueOHuke. dopmyna
JUTS pacdeTa
KOJINYECTBA

IIpMeHsIOT HaBBIKH
OpraHu3aIy y4eOHoi
JeSITEIbHOCTH, CAMOKOHTPOJIS U
OLICHKU PE3YJIbTATOB CBOEH
JESITEIIbHOCTH

Perymupyrot
COOCTBEHHYIO
JEeSTENBHOCTD
IIOCPEICTBOM PEUEBBIX
JIEUCTBUN




TEIJIOTHI,
HEOOXOIMMOTO JUIA
IUIABJICHUS TEJIA WA

BBIJICTISIOIET OCS
IIPH €ro
KPUCTAJUIM3ALMH.
89. | 3akoHbI NunuBunyans | Camocrositen | Onpenenenue nytd, | [IpumeHsIOT HaBBIKH [Tnanupyrot oOmue
) B3aMMOJEUCTBU | Has paboTa. bHas MPOWIEHHOTO TE€JIOM | OpraHU3aluy y4eOHOi CII0CO0BI pabOTHI.
AU pabota TP paBHOMEPHOM JeSITEIbHOCTH, CAMOKOHTpoIs U | OOMeHuBaroTCA
JBUKECHUS TEJL. JBUKEHUH, 110 OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
bopmyne u ¢ JeSITeNIbHOCTU YiIeHaMH TPYIIIBI IS
TTOMOIIIBIO pUHATHS 3P (HEKTUBHBIX
rpauKoB. COBMECTHBIX pelIeHHH
Haxoxnenue
BPEMEHHU JIBUKECHUS
ten. Pemenne 3amay.
HemoncTpauuu. J[su
KEHHE 3aBOJHOTO
aBTOMOOMJIS.
90. | 3akoHBI WunuBunyans | UapuBuayan | Omnpenenenue nytH, | [IpumeHsIOT HaBBIKH [Tnanupyrot oOmue
6 B3aUMOJIENCTBH | Has paboTa. b MPOIICHHOTO TEJIOM | OpraHMU3aIy Y9eOHOU CrocoObI paboTHI.
U Has pabora IIPU PaBHOMEPHOM NeATeNbHOCTH, CaMOKOHTposis 1 | OOMeHuBaroTCs
JBUKECHUS TEJL. JBUKEHUH, 110 OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
bopmyne u ¢ JeSITeNIbHOCTH YJIeHaMH TPYIIIBI IS
MTOMOIIBIO NpUHATUSA 3P (HEKTUBHBIX
rpauKoB. COBMECTHBIX pellIeHHH
Haxoxnenune
BPEMEHHU JIBUKECHUS
ten. Pemenne 3amay.
Hemoncrpauuu. J[u
KEHHE 3aBOJHOTO
aBTOMOOMJIS.
91. | Mexannueckas | Tecrt ¢ TectupoBanu | MouHOCTh — [IpuMeHSIOT HaBBIKH [Tnanupytot obmme
7 pabota B3aUMOIIPOBEp | € XapaKTepuCTUKa OpraHM3aIy yaeOHou crocoObI paboTHI.
Y MOIIHOCTB, KOM CKOpOCTHU NeATeNbHOCTH, CAaMOKOHTposis M | OOMeHuBaroTCs
IIPOCTBIE BBITIOJTHEHHUS OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEXY
MEXaHHU3MBbI paboTsl. Enunuiis! JeSITeIbHOCTH YIeHaMH TPYIIIBI IS




MOIIHOCTH. AHa/IN3
TaOIUYHBIX JAHHBIX.
Pemrenue 3agad.
Hemoncrparuu. Onp
el eaeHne

NpUHATUSA 3P (HEKTUBHBIX
COBMECTHBIX PEIICHUM

MOIIHOCTH,
pa3BUBaEMoOit
YUEHUKOM IpU
Xo/p0e.
92. | IIpooHbIii Tect KonTpons 3HaHus nonyyeHHsle | [IpuMeHsIOT HaBbIKU Perymupyror arpen
8 JK3aMeH 10 3a 7-9 xnacc OpraHu3aluy yaeoHou COOCTBEHHYIO b
¢popme OI'I. JIeSITETbHOCTH, CAMOKOHTPOJISI U | JIEATENbHOCTD
OLIEHKU Pe3yJIbTaTOB CBOEH MOCPEICTBOM PEUEBBIX
JIEITETbHOCTH JNENCTBHI
93. | Mexannueckue | Tect ¢ Camocrositen | KoneGanus. [TpuMeHSIOT HABBIKU [Tnanupyrot obuue
9 KoJieOaHUsI U B3aUMOIIPOBEP | bHas KonebatensHas OpraHu3aluy y4eOHoi CIOCOOBI paOOTHI.
BOJTHBI. KO pabota cucreMa. MasiTHUK. | A€ATEIbHOCTH, CAMOKOHTpOJst U | OOMEHHBAIOTCS
Amnuryna, OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
nepuon, ¢asa, JeSITeNIbHOCTU YIeHaMH FPYIIBI 115
4acToTa NpUHATUSA 3P (HEKTUBHBIX
COBMECTHBIX PELICHUM
94. | Dnexkrpuyeckn | O606menne u | Komounupos | [locnemoBatensnoe | [IpumMeHstoT HaBBIKK [Tnanupytot obmme
10 |e cucTemMaTHh3al | a U TIapaJijieIbHOE OpraHu3aluy yaeOHou CIOCOOBI paOOTHI.
SIBJICHHUS. Ul 3HAaHUH. HHBIN ypOK COEMHEHHE JeSITeIbHOCTH, CAMOKOHTpOJs 1 | OOMeHuBaroTCs
Pabora c IIPOBO/IHUKOB. OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
"kapToi OcHOBHbIE JIeSITEbHOCTH YJIEHaMH IPYIIIBI UL
3HaHUH" 3aKOHOMEPHOCTH NpUHATUSA 3P (HEKTUBHBIX
npu COBMECTHBIX peIlICHH
MOCIeI0BaTEIbHOM
U TapajuieIbHOM
COEMHEHMSIX.
Pemenue 3anay.
[IpakTnueckoe
UCIOJIb30BaHUE
COECIMHEHHUM
IIPOBO/IHUKOB.
95. | Onexrpuueckn | O6o6menne n | Komouaupos | IlocnenoBarensHoe | [IpuMeHsIOT HaBBIKK [Tnanupyrot oOume




11 |e cucTemMaTHh3al | a Y TIapaJiJIeIbHOE OpraHu3anuy yaeOHoi CHOCOOBI pabOTHI.
SIBJICHUSI. usl 3HAHUH. HHBIN ypOK COEMHEHHE JIeSITENIbHOCTH, CAMOKOHTpoJst U | OOMeHuBaoTCs
Pabora c IIPOBO/IHUKOB. OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
"kapToii OcHoBHbIE JIEATEIIbHOCTH YJIeHaMU TPYIIbI 15
3HaHUK" 3aKOHOMEPHOCTH NPUHATHS 3P (HEKTUBHBIX
IpH COBMECTHBIX PELIECHUMN
MoCIeI0BaTeIbHOM
U TapajieIbHOM
COCIMHEHMSIX.
Pewenue 3anau.
IIpakTnueckoe
UCIOJIb30BaHUE
COEIMHEHUN
MIPOBOIHHUKOB.
96. | Onexrpomarau | O6o6menue nu | Camocrositen | KomebatempHbIit IIpuMeHSIOT HaBBIKK OnuceIBarOT copepxaHue
12 | THBIC cucTeMarusall | bHas koHTyD. Ilepenaua OpraHu3aluu yueoHou COBEPIIAEMBIX €1 CTBUN
SIBIICHHS. Usl 3HAHUH. pabota U TIpUeM JEeSITeIbHOCTH, CAMOKOHTPOJIS U
Pa6ora ¢ nHpopmaIuu ¢ OIIEHKHU PE3yJIbTaTOB CBOEH
"kapToii OMOIILIO NEATEIbHOCTH
3HaHu" 3JIEKTPOMAarHUTHBIX
BOJIH
97. | Onexkrpomarau | O6o6menne u | Komouaupos | KonebartenbHblit [IpuMeHAOT HaBBIKH [Inanupytot obmme
13 | THBIC cucTeMarusal | a koHTYp. [Tepenaua OpraHu3aIy yueOHoH CII0CO0BI pabOTHI.
SIBJICHHSI. Ul 3HAHUH. HHBIN ypOK U TIpueM JeSITeIbHOCTH, CAMOKOHTpoJs 1 | OOMeHuBaoTCA
Pabora ¢ uH(pOopMaIuu C OLIEHKU Pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
"kapToit MTOMOIIBIO JeSITeNIbHOCTU YIeHaMH TPYIIIBI IS
3HaHUH" JIEKTPOMAarHUTHBIX NpUHATUSA 3P (HEKTUBHBIX
BOJTH COBMECTHBIX pelIeHHH
98. | CeeroBbIc OO6o0mieHne u | TecT Hcrounuk cBera. [TpuMeHsIIOT HaBBIKK [Tnanupyrot odmme
14 | sBneHwus. cCHCTeMaTH3all EcrecTBeHHbIC 1 OpraHu3aluy yaeOHoui CIOCOOBI paOOTHI.
Ul 3HAHUH. HCKYCCTBEHHbIE JeSITeIbHOCTH, CAMOKOHTpoJs U | OOMeHuBaoTCs
Pab6ora c UCTOYHUKH TOKA. OLIEHKU pe3yJIbTaTOB CBOEH 3HAHUSIMU MEX]Y
"KkapToi TodeuHbIld UICTOYHUK | AESITEIbHOCTU YJIEHAMU TPYHIIBI AJIS
3HaHUi" CBETa U CBETOBOM NpUHATUS P (HEKTUBHBIX

JIyd.
[IpssmonuHeliHOE
pacnpocTpaHeHue

COBMECTHBIX PELIECHU




cBeTa. 3aKOH
IIPSIMOJINHEUHOT O
pacnpocTpaHeHHUs
csera. OOpa3oBaHue
TE€HU U TMOJIyTECHHU.
ConHeuHOE U
JIYHHOE 3aTMEHUE.
Bunumoe aBuxenue
CBETHII.

99.

10
2.1

O06o0maroue
MOBTOPCHHE 32

Kypc
Dusuku 7-9

CamocrosiTenb
Has paboTa
WA TECT.

IIpuMEHSIOT HaBBIKH
opraHu3aiuu yueOHou
JESITeIbHOCTU, CAMOKOHTPOJIS U
OLIEHKH PE3yJIbTaTOB CBOEH
JIeSITEIbHOCTH

OnuceIBalOT coepkaHue
COBEPILAEMBIX A€W CTBUAMN
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