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CTpyKTypa 10KyMeHTAa
Pabouass mporpamma BKIIIOYAaeT TpU pa3lieia: MOACHUMENbHYIO 3ARUCKY, KANeHOApHO-memamuueckoe HIaHUpPOGanue C
pacmnpeneneHueM yueOHbIX YaCOB MO KaKI0H Mmapauienv; mpedoeanus K YpOBHIO TIOJITOTOBKH BBIITYCKHUKOB.

/lanHass pa6ouyasi y4deOHAsi NMPOrpaMMa COCTaBJIeHA B COOTBETCTBHH €O CJIEAYHIIMMH HOPMATHBHO-NPABOBBLIMHU
TOKYMEHTAMMU:
e ba3ucHbplii yueOHbIH IJIaH 0011e00pa3oBaTeIbLHbIX Yupe:xaenuii P®, yreepxaénnpliii [lpukazom MunooOpazoBanusi
P® ot 09.03.2004, Ne 1312;

DeepaibHbIi  KOMIIOHEHT TOCYAAPCTBEHHOT0 O0Opa30BaTeJbHOI0 CTAHAAPTA, YTBepkACHHbIA IIpuxazom
Munoopa3zoBanusi P® ot 05.03.2004, Ne 1089;

IlpumepHass rocyxapcTBeHHass NpPOrpaMMa MO0 XHMHH, CO3JaHHAsi HA OCHOBe (eaepajibHOI0 KOMIIOHEHTA
roCcyJapcTBEHHOT0 00Pa30BaTEeJbLHOI0 CTAHIAPTA;

DenepaibHbIi NepeYeHb Y4eOHMKOB, PEKOMEHI0OBAHHBIX (HOMYyIIeHHbIX) MUHMCTEPCTBOM 00Pa30BaHUA U HAYKH
P® k ucnoJb30BaHNIO B 00pa30BaTeIbHOM NpoLecce B 0011e00pa3oBaTeIbHbIX YUPEKICHUAX;

TpeOoBaHus K OCHAIICeHHI0 00PA30BATENBHOIO INMPOLECCA B COOTBETCTBHM C COAEPKATEJNbHBIM HAINOJHEHUEM
yueOHBIX IpeaAMeTOoB (e1epaibHOr0 KOMIIOHEHTA roCyAapCTBEHHOI0 00pa30BaTeIbHOI0 CTAHAAPTA;

o [Iporpamma kypca ¢pusuku ais 7-9 kjiaccoB 001eo0pa3oBaTeJIbHbIX YUpekaeHuil. . OCHOBHAS IIK0JIa: ABTOPBI:
A.B. llepbimikun, H.B. ®uinonuuk, E.M. I'yTHuk, /Ipoda, 2013

1. ITosscHUTEIHLHAA 3ANMUCKA

BBenenue.
[Iporpamma o Qusuke mis 7-9 kiaccoB pa3paboTaHa B COOTBETCTBUU:
e C TpeOOBaHUSAMHU K pe3ynbrataM oO0ydeHus denepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO

oOmero obpaszoBanus (YTBEpXKIeH MpukazoM MwuHHUCTEpCcTBa oOpa3zoBanusi u Hayku Poccuiickoni deneparuu ot «17»
nexabpst 2010 . Ne 1897, ctp.16-17)



c pexomermamusmu «IIpumepHON TporpaMMbl OCHOBHOTO 001ero oopa3oBanus no ¢usuke. 7-9 xmacce» (. OcHOBHas
mkojia: ABtopsl: A.B. [lepeikun, H.B. ®unonuuk, E.M. I'ytauk, poda, 2013

Llenu, Ha TOCTHMXKEHUE KOTOPBIX HAIMPABIEHO M3y4yeHUE (PU3MKU B IIKOJIE, OMPEACIICHbl UCXO/IA U3 Iieiei 0011ero oopa3oBanus,
chopmynupoBaHHBIX B DenepasbHOM TOCYIapCTBEHHOM CTaHIapTe OOIIero oOpa3oBaHUs U KOHKPETU3UPOBAHBI B OCHOBHOM
o0Opa3oBaTesbHOM MporpaMmmMe 0CHOBHOTO 00111ero oopazoBanust [1Ikombr:

MOBBIIICHUE KauyecTBa 00pa30BaHUsl B COOTBETCTBUU C TPEOOBAHMSIMHU COIIMATBHO-3KOHOMUYECKOTO M MH(OPMAILIMOHHOTO
pa3BUTHS OOLIECTBAa U OCHOBHBIMH HAIPABICHUSMHU Pa3BUTHUS 0Opa30BaHUsI HA COBPEMEHHOM 3Talle.

CO3/IaHHE KOMILJIEKCAa YCJIOBHH JUIsl CTAHOBJIEHHS W Pa3BUTHS JUYHOCTH BBIIYCKHHKAa B €€ WHAMBUAYAJbHOCTH,
caMOOBITHOCTH, YHUKAJIbHOCTH, HEIIOBTOPUMOCTH B COOTBETCTBUHU € TPEOOBAHUSMH POCCUICKOTO 001IeCTBA

o0ecrnieueHue IIaHUPYEMBIX PE3YJIbTATOB IO TOCTHKEHUIO BBIITYCKHUKOM LIEIEBBIX YCTAaHOBOK, 3HAHUI, YMEHUI, HABBIKOB,
KOMIIETEHIIMM M KOMIIETEHTHOCTEN, ONpEIENIIeMbIX JIMYHOCTHBIMHM, CEMEHHBIMHU, OOLIECTBEHHBIMHU, IOCYAAPCTBEHHBIMU
HOTPEOHOCTIMU U BO3MOXKHOCTSAMU OOY4YaIOIIErocsi CPEIHEro MIKOJIBHOTO BO3PACTa, MHAUBUAYAIBHBIMU OCOOCHHOCTIMU
€ro pa3BUTHUS U COCTOSHHS 310POBbS;

VYcBoeHME yYalIMMUCS CMBICIIa OCHOBHBIX MOHSATUHN M 3aKOHOB (DM3HMKH, B3AUMOCBS3H MEXK]1y HUMU;

®opMUPOBAHUE CUCTEMBI HAYUHBIX 3HAHUU O MPUPOJE, €€ PyHIaMEHTAIbHbIX 3aKOHAX JJIS MOCTPOEHUS MPEACTABICHUS O
(pu3nyeckol KapTUHE MUPA;

dopmupoBaHHe yOEKICHHOCTH B IIO3HABAEMOCTH OKPYXAIOLIEr0 MUPa U JOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 U3YUEHUS;
Pa3BuTre mo3HaBaTeIbHBIX MHTEPECOB M TBOPYECKUX CIIOCOOHOCTEHM ydalIuxcsi U MPUOOPETEHUE ONbITa MPUMEHEHUS
Hay4HbIX METOJOB MO3HAHUS, HAOMOeHUsT (PU3UUECKUX SBJICHUN, MPOBEICHUS OMBITOB, MPOCTHIX AKCIEPUMEHTATbHBIX
UCCJIEIOBAHUM, TPSIMBIX M KOCBEHHBIX HM3MEPEHHUI C HCIOJIb30BAHUEM AaHAJIOTOBBIX M LHU(PPOBBIX H3MEPHUTEIBHBIX
MpUOOPOB; OLICHKA MOTPEIIHOCTEH JIFOOBIX U3MEPEHUN;

CuctemaTtuzaiusi 3HaHUM 0 MHOTOOOpa3uu OOBEKTOB U SIBJICHUN MPUPOJBI, O 3aKOHOMEPHOCTSIX MPOIIECCOB U O 3aKOHAX
GU3MKK 1T OCO3HAHUS BO3MOXKHOCTU PAa3yMHOIO HCIOJB30BaHUS JOCTHKEHUHW HAyKd B JaJIbHEHIIEM pa3BUTUHU
LM BUJIN3ALINH;

(dbopMupoBaHHUE TOTOBHOCTH COBPEMEHHOTO BBIMTYCKHHKA OCHOBHOM IIKOJBI K AaKTHUBHOW Y4YeOHOH MAEsITeNTbHOCTH B
UH(OPMALIMOHHO-00pa30BaTeNIbHON cpejie 0011eCTBa, UCTIONH30BAHUIO METO/IOB MTO3HAHUS B MPAKTUYECKOHN JAESITEILHOCTH,
K PaCIIMPEHUIO U yIIIyOJeHuto (U3MYEeCKUX 3HAaHUM M BhIOOpa (PU3MKU KakK MPO(HUIBHOTO MpeaMeTa JUisl MPOJOJIKEHUS
o0Opa3oBaHus;



e QOpraHuzanusi 53KOJIOTMYECKOTO MBIIUICHUS W LEHHOCTHOTO OTHOILIEHUS K NPUPOAE, OCO3HAHUE HEOOXOAUMOCTH
IPUMEHEHUS JOCTHXKEHUN (PU3UKHU U TEXHOJIOTUH JIUIsl pallMOHAIIBHOTO MPUPOAOIIOJIb30BAHNUS;

® [IOHUMMaHHE PU3NYECKUX OCHOB U MPUHIUIIOB JIEHCTBUSA (padOThl) MAIlIMH U MEXaHU3MOB, CPEJICTB NEPEABUKEHUS U CBA3H,
OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTMYECKUX MPOIECCOB, BIUSHUSA MX HA OKPYXKAIOLIYIO Cpeay; OCO3HAHME
BO3MOYKHBIX IPUYMH TEXHOT€HHBIX U YKOJIOTUYECKUX KaTracTpod;

e (QopmHupoBaHHE NPEICTABICHUNH O HEPALMOHAIBHOM HCIOJIB30BAaHUHM HPUPOIAHBIX PECYPCOB M DHEPIUM, 3arpsS3HEHUU
OKPYKAIOIIEN CPeNbl KAK CIEACTBUE HECOBEPIIECHCTBA MAIIMH U MEXAHU3MOB;

® OBJIAJICHUE OCHOBAMH O€30MACHOIO UCITOJIb30BAHUS €CTECTBEHHBIX U UICKYCCTBEHHBIX AIEKTPUUYECKUX U MArHUTHBIX MOJIEH,
AJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX MOHU3HUPYIOLIUX W3Jy4YE€HUH BO M30€KaHUE HUX
BPEHOI'0 BO3JECHUCTBUA HA OKPYXKAIOLIYIO CPEAY U OPTaHU3M YeI0BEKa

® Da3BUTHE YMEHMSA IUIAHUPOBATh B IIOBCEIHEBHOMW >KU3HU CBOU JCHCTBUS C NPUMEHEHHUEM IIOJIYYEHHBIX 3HAHWM 3aKOHOB
MEXAHHKH, JIEKTPOIMHAMUKH, TEPMOJIMHAMHUKY U TEIUIOBBIX SIBICHUN C LEIbI0 COEPEKEHUS 310POBbSI.

JocTmxkenue uenei padboueid mporpamMmmsl 1o Gu3nke 00ecneduBaeTCs pelieHueM CJIeAyIomuX 3a1a4:
e o0OecneueHue 3P(HEKTUBHOTO COUYETAHMS YPOUHBIX M BHEYPOUHBIX (hOpPM OpraHu3aliu oOpa3oBaTesIbHOIO Mpoliecca,
B3aUMOJICIICTBHSI BCEX €r0 YUACTHUKOB;

® oOpraHusaius HHTCIUICKTYaJbHBIX W TBOPYECKUX COPEBHOBAHMUM, IIPOCKTHOH M y4eOHO-HUCCIIe0BATEIBCKOM
JIESITCILHOCTH;

® COXpaHEHHWE W YKpeTUIeHHe (PU3NIECKOTO, IICHXOJIOTHISCKOTO M COMAITEHOTO 30POBhS 00YJAIOITUXCS, 00€CIICUCHNUE UX
0C30IacCHOCTH;

dbopMupoBaHUE MO3ZUTUBHON MOTHUBALIMK O0YUYAIOIINXCS K YUEOHOU JIeSITEIbHOCTH;

obecrieueHue YCJIOBUH, YUUTHIBAIONIUX UHIMBUIYAIbHO-TUYHOCTHBIE 0COOCHHOCTU 00YJarOIINXCS;
COBEPILICHCTBOBAHUE B3aMMOJICHCTBUS YUCOHBIX TUCIMILIMH HA OCHOBE HHTETPAIlUK;

BHEJIPEHHE B Y4YEOHO-BOCIUTATENbHBIA MPOLIECC COBPEMEHHBIX OOpa30BATENbHBIX TEXHOJIOTUM, (HOPMUPYIOIIUX
KJIFOUEBbIC KOMIIETCHIINH;

pasuthe nuddepeHnrany 00yIeHus;

® 3HAKOMCTBO OOYYAIOIIMXCS C METOJOM HAyYHOTO IMMO3HAHUS ¥ METOJIaMU UCCIIEAOBAHMS OOBEKTOB U SIBIICHUN TTPUPO/IBI;



e mpuoOpeTeHre O00YyYAIOIIMMUCA 3HAHUNW O MEXaHUYECKHX, TEIJIOBBIX, AJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBICHUSX,
(u3nYeCKuX BEITUUYMHAX, XapAKTEPU3YIOLUIUX ITH SIBICHUS;
e (opMupoBaHME Yy OOYYAIOIIMXCS yYMEHMHM HAOIIOAAaTh NPUPOJHBIE SIBJICHUS U BBIIIOJIHATH ONBITHI, JIAOOPATOPHBIE
paboThl ¥ SKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHUEM M3MEPUTEIBHBIX TPUOOPOB, MIUPOKO MPUMEHSIEMBIX
B IIPAKTUYECKOU KU3HU;
e OBJaJcHUE OOYYaIOIUMUCS OOIICHAYYHBIMHU MOHITHIMH: MPUPOJHOE SBICHUE, SMIIMPUUECKH YCTAHOBJICHHBIN (DaKT,
npo0sema, rurnoTe3a, TEOPETUYECKHU BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAIBLHON POBEPKY;
® TIOHMMaHHE OOYYAIOIIMMUCA OTIMYUN HAYYHBIX IAHHBIX OT HEMPOBEPEHHOW HH(GOPMALNU, LEHHOCTH HAYKU IS
yJIOBJIETBOPEHMSI OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEHN YETIOBEKa.
IIpyuHUMOBI ¥ NOAX0ABI K (POPMHUPOBAHHUIO IPOrPAMMBI:
Crangapt Broporo nokosienus (®I'OC) B cpaBHEHUH CO CTaHAAPTOM IIEPBOrO MOKOJICHUS MIPEATNIONAraeT e TEIbHOCTHBIN
oJIX0J K 00y4€eHHI0, TIe TJIaBHas LeJb: pa3BUTHE JIMYHOCTHU yyaiierocs. CrucremMa o0pa30BaHUsl OTKAa3bIBAETCS OT
TPAJAULIMOHHOIO MPEACTABICHUS PE3yJbTaTOB 00yUeHUs B BUJIE€ 3HAHUI, yMEHUHN U HaBBIKOB. POPMYIIMPOBKH CTaHIapTa
YKa3bIBalOT pealIbHbIE BUJIbI IEATEIbHOCTH, KOTOPBIMU CIEAYET OBIAAETh K KOHILY O0y4Y€HHUs, T. €. 00yJaromuecs J0JKHbI YMETh
YUHUTHCSI, CAMOCTOSTEIBHO TI0OBIBATH 3HAHUS, AHAIM3UPOBATh, OTOMPATh HYKHYIO HH(OPMAIUIO, YMETh KOHTAKTUPOBATh B
Pa3IMYHBIX 110 BO3PACTHOMY COCTaBy rpynnax. OnTUMalIbHOE COYETAHUE TEOPHH, HEOOXOAMMOM JIJIs1 YCIIEIIHOTO PEIICHUS
MpakTU4YecKux 3anady— riuaBHas uaes Y MK no gusuke cucremsl yueOHUKOB «Beptukans» (A. B. Ilepsimkuna «Puzukay 1is 7,
8 kimaccoB u A. B. Ilepsimikuna, E. M. I'yTHuk «®@u3nka» 115 9 kiiacca), KoTropasi BKIIOYaeT B ce0sl U U POBbIE
obpazoBarenbHbie pecypebl (LIOP) nnsa cuctembr Windows.
KonuenryajJbHbIe I10/10KEHUSA
CoBpeMeHHbIE Hay4HbIE MPECTABICHUS O LIEJIOCTHOM Hay4YHOI KapTUHE MUPA, OCHOBHBIX MOHATUAX (PU3UKHU U METOJIaX
COIIOCTABJICHUs JKCIEPUMEHTAIBHBIX U TEOPETUYECKUX 3HAHUN C MPAKTUYECKUMU 331a4aMU OTPAKEHBI B COAEPKATEIBHOM
MaTepuase yueOHUKOB. 310%keHue Teopur U NpakTUKH OMUPAETCS:
® Ha [IOHMMAaHUE BO3PACTAIOLIEH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX UCCIIEIOBAaHUN B COBPEMEHHOM MUPE;
® Ha OBJaJCHHE YyMEHUSMU (GHOPMYIHPOBATH TUIOTE3bl, KOHCTPYUPOBATh, MPOBOJUTH OSKCIEPUMEHTHI, OLEHUBATH
NOJIyYEHHBIE PE3YIIbTATHI;
® BOCHUTaHUE OTBETCTBEHHOT'O M OE€pPEKHOT0 OTHOIICHHS K OKPY>KaIOIIEH cpejie;


http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.
http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.

e (dopMmupoBaHUe YMEHHMI 0Oe30macHOr0 W 3(PGEKTHBHOTO HCIOIH30BaHUS J1a0OPATOPHOTO OOOPYAOBAHHS, MPOBEICHHUS
TOYHBIX U3MEPEHUH U aIEKBAaTHOM OLICHKHU MOJIYYEHHBIX Pe3yJIbTaTOB, MPE/ICTABIICHUS HAyYHO 0OOCHOBAHHBIX apIYMEHTOB
CBOUX JICUCTBHI, OCHOBaHHBIX Ha MEXKIPEIMETHOM aHAIN3E YUYEOHBIX 3a]1a4.

CocTaB y4acTHHKOB 00pa30BaTe/IbHOIO Npolecca:
[Iporpamma umeet 6a30BbIN YPOBEHB, pacCUuTaHa Ha yyauxcs /-9 kinaccoB 00111e00pa3oBaTEIbHOM MIKOJIBI.
OO0mas xapakTepucTUKA y4e0HOIr0 nmpeamera:
[konbHBIN Kypc PU3MKH — CUCTEMOOOPA3YIOIIHI /1J11 €CTECTBEHHO-HAYUYHBIX MPEAMETOB, MMOCKOJIBKY (PU3UUYECKUE 3aKOHBI,
JIeKaIe B OCHOBE MUPO3aHHUs, SBIISIOTCS OCHOBOM COJIEpKaHUsS KypCOB XUMUU, Ononoruu, reorpaduu u actponomun. Gusnka
BOOPY’KA€T MIKOJIHbHUKOB HAYYHBIM METOJIOM MTO3HAHUS, TO3BOJIIOIIUM MOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY’KAIOIIEM MHUPE.
B 7 u 8 kitaccax npoMCXOIUT 3HAKOMCTBO C (PU3NYECKUMH SIBJICHUSMHU, METOJIOM HAYYHOTO TTO3HAHUs, (POPMUPOBAHUE OCHOBHBIX
(bu3nyecKuX MOHITUH, TPUOOPETEHUE YMEHUN U3MEPSTh (PU3NUECKUE BEIMUUHBI, TPOBOIUTH JIAOOPATOPHBIN IKCIIEPUMEHT 1O
3alaHHOM cxeme. B 9 kiacce HauMHAETCSl U3YYE€HUE OCHOBHBIX (DM3MYECKUX 3aKOHOB, JTA00paTOpPHBIE PaOOTHI CTAHOBSITCS OoJiee
CJIO’KHBIMHM, IIKOJIbBHUKU Y4aTCsl JIAHUPOBATH KCIIEPUMEHT CaMOCTOSITEILHO.

3. Onucanue MecTa y4eOHOro nmpeaMera B y4eOHOM IJIaHe:
B ocHoBHOI1 mikoJie ¢pu3uka uzydaercs ¢ 7 mo 9 kiacc. YueOnbIit ruian coctapisieT 210 yueOHbIx yacoB. B Tom uncie B 7, 8, 9
kiaccax no 70 yueOHbIX 4acoB U3 pacyeTa 2 yueOHBIX yaca B HeZleNt0. B cooTBeTCTBHUM ¢ y4eOHBIM IIIIAHOM KYpCy (PU3UKHU
npeaecTByeT Kype «OKpyKaroluil MUpP», BKIIOYAIOITUN HEKOTOPBIC 3HAHUS U3 001acTH (U3UKHU U acTpoHOMUU. B 5—6
KJIaccax - MpenojaBaHue Kypca «BBeeHue B ecTeCTBEHHOHAay4YHbIe peaMeThl. EcTecTBO3HaHKE», Kak MPONEAEeBTUKA Kypca
¢busuku. B cBoro ouepenp, copepxanue Kypca PU3NKH OCHOBHOM IIKOJIBI, SIBJISISICH 0a30BBIM 3B€HOM B CHCTEME HETIPEPHIBHOTO
€CTECTBEHHOHAYYHOTO 00pa30BaHMsI, CIIY>KUT OCHOBOM JIJIsl TOCJICYIOIIECH YPOBHEBOH U MpoduiibHOM nuddepeHInaim.
4. INYHOCTHBbIE, METANIPEAMETHbIE U MIPeIMETHbIE Pe3yJIbTATHI 0CBOEHUA Kypca Gpusukm.
C BBegenuem OI'OC peanusyercst cMeHa 0a30BOM MmapaJurMbl 0OPa30BaHUs CO «3HAHUEBOW» HA «CUCTEMHO-AEATEIbHOCTHYION,
T. €. aKIEHT MEPEHOCHUTCS C U3YYEHHUs OCHOB HayK Ha oOecrneueHue pa3zButus Y'Y/ (paHee «oOuieydeOHbIX yMEHWil») Ha
Marepuaie OCHOB HayK. BakHEeHIIMM KOMIIOHEHTOM COJEP>KaHHsI 00pa30BaHUs, CTOSIIIMM B OJHOM PSIy C CHCTEMAaTUYECKUMHU
3HAHUSAMM TI0 MPEIMETaM, CTAHOBATCSI YHUBEPCAIbHbIE (METalpeIMETHBIC) YMEHUS (M CTOSIINE 32 HUMU KOMIIETECHIINH ).
[ToCKOJIbKY KOHIICHTPUYECKHM MPUHIMI OOYyYEHHUSI OCTACTCS aKTyaJlbHbIM B OCHOBHOM WIKOJIE, TO Pa3BUTHE JTUYHOCTHBIX M
METaNpeIMETHBIX PE3YJIbTATOB UJIET HEMPEPHIBHO HA BCEM COJICPKATEIIBHOM U JIESITEIIbHOCTHOM MaTepHuale.
JINYHOCTHBIMHM pe3yJibTaTaMM OOy4eHHS (PU3UKE B OCHOBHOM IITKOJIC SIBIISIFOTCS:



ChopMupOBaHHOCTH MMO3HABATEIILHBIX HHTEPECOB HA OCHOBE Pa3BHTHSI MHTEIUICKTYAILHBIX M TBOPUYECKHX CHOCOOHOCTEH
oOyyJarommxcs;

Y6ex1eHHOCTh B BO3MOXKHOCTHU MMO3HAHMS MPUPOJIBI, B HEOOXOUMOCTH Pa3yMHOTO UCIIOJIB30BAHUS JOCTH)KEHUN HAYKU U
TEXHOJIOTHH [T JaJIbHEHIIIEro pa3BUTHS 4€JI0BEYECKOro 00IIeCcTBa, YBaXKEHNE K TBOPIIAM HAyKH U TEXHUKHU, OTHOLICHUE K
¢u3rKe KaK 3JIeMEHTy 00IIeUeTOBEUeCKON KyIbTYyphI;

CaMOCTOSITeThHOCTD B TPHOOPETCHNN HOBBIX 3HAHUW M MMPAKTHYECKUX YMCHHUN;

["'0TOBHOCTB K BBIOOPY KH3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEPECAMHU U BO3MOXKHOCTSIMU;

MotuBaiust 06pa3oBaTeIbHON NESTETFHOCTH IIKOJIFHUKOB Ha OCHOBE JJMYHOCTHO OPUEHTUPOBAHHOTO TOAX0/1A;
®opMupoBaHUE IEHHOCTHBIX OTHOIICHUH APYr K JPYry, YYUTEIIO, aBTOPaM OTKPBITUH W HM300pETeHUH, pe3yibraTam
0o0yueHus.

MeTanpeaMeTHbIMH pe3yJbTaTaMu 00y4YeHUs1 (PU3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

OBnazeHue HaBbIKAMU CaMOCTOSITEIBHOIO TPUOOPETEHUs HOBBIX 3HAHUM, OpraHU3alMM Y4YeOHOW JeATEIbHOCTH,
IIOCTAHOBKM L€JI€H, UIAHUPOBAHUS, CAMOKOHTPOJISI U OLEHKH PE3yJbTaTOB CBOEH ACATEIBHOCTH, YMEHUSMHU NPEIBUIETH
BO3MOXHBIE PE3yJIbTaThl CBOUX JACUCTBUM;

[Tonnmanue paznuuuii MEXIy MUCXOAHBIMHM (PaKTaMU M TUIIOTE3aMH Uil UX OOBSICHEHMSI, TEOPETUUECKUMHU MOJACISMU U
peaIbHBIMM OOBEKTAMM, OBJIAJICHUE YHUBEPCAJIBbHBIMH Y4YEOHBIMHM JEHCTBUSIMU Ha NMPUMEPAX TUIOTE3 JJS OOBSICHEHMS
M3BECTHBIX (PAKTOB U HKCIEPUMEHTAJIBHON MPOBEPKHU BBIABUTAEMBIX THIOTE3, Pa3pabOTKU TEOPETHUYECKUX MOJENeH
MPOLIECCOB WJIU SABJICHUI;

®opMUpOBaHUE YMEHHM BOCIPUHUMAThH, NepepadaThiBaTh M MNPEAbIBIATH HHPOPMAIUIO B CJIOBECHOW, OOpa3HOM,
CUMBOJIMYECKON (opmax, aHanuM3upoBaTh U IepepadaThiBaTh MOMYYEHHYIO HMH(POPMAIMI0 B COOTBETCTBUHM C
NOCTABJICHHBIMU 33/1a4aMHM, BBIJEISATh OCHOBHOE COJEpP’KAHWE IPOYUTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHl Ha
[IOCTABJICHHBIE BOIIPOCHI U U3J1ararh €ro;

[IproOpereHue ombpiTa CaMOCTOSTEIBHOTO MOMCKA, aHalW3a M OTOOpa MHGOPMALMKM C HCHOJB30BAHUEM Pa3IUYHbIX
MCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH JIsl peIIeHUs T03HABATENbHbIX 33/1a4;

Pa3BuTHE MOHOJIOIrMYECKOM M JUAIOTUYECKOW pEedYr, YMEHHMsI BbIpa)KaTh CBOM MBICIM M CIHOCOOHOCTH BBICIYIIMBATh
co0eceTHMKa, TOHUMATh €ro TOUKY 3pEeHHUs, PU3HABATh MIPABO JIPYroro YesioBeKa Ha UHOE MHEHUE;

OcBoeHue MprUeMoB IEUCTBUI B HECTAHAAPTHBIX CUTYAIUSAX, OBJIAJCHUE IBPUCTUYECKUMHU METOIAMH PELICHUS TIPOoOIIieM;



e ®dopMupOBaHHE YMEHHI pabOTaTh B IPYMIE C BHIMOJIHEHUEM Pa3IMYHbIX COIUANBHBIX POJIEH, IPEACTABIATh U OTCTaUBATh
CBOM B3TJISIIbI M YOEKIEHUS, BECTU JUCKYCCHIO.
IIpeaMeTHbIe pe3yabTaThl 00yueHUs (U3MKe B OCHOBHOM IIKOJIE MTPEICTABIICHbI B pa3zzeine 6. [Inanupyembie pe3ynbTaThl
U3Y4YEeHUS Kypca (PU3UKH.
O0muMu npeAMeTHBIMHI Pe3yJIbTATAMM U3YUYEHUS Kypca SIBIISFOTCS:
® yYMEHHE MOJIb30BaThCsl METOAMH HAYYHOTO MCCJIEIOBAHMS SIBICHUN MPUPOJbL: MPOBOIUTH HAOIIOJAEHUS, TIIAHUPOBATh U
BBITIONHATh JKCIIEPUMEHTHI, 00pabaThiBaTh W3MEPEHHUH, MPEACTABIATh PE3ylbTaThl W3MEPEHUN C MOMOIIBI0 TaOIHII,
rpadukoB U GopmMyI, OOHAPYKUBATH 3aBUCUMOCTU MEXIY (PU3NUCCKUMH BEIMYMHAMH, OOBICHATH PE3yIbTaThl U JENaTh
BBIBO/IbI, OLICHUBATh I'PAHUILIBI IOTPEIIHOCTEN PE3YIIBTATOB U3MEPEHUIA;
® Ppa3BUTHE TEOPETUYECKOIO MBIIUIEHUS HA OCHOBE (DOPMUPOBAHUS YMEHHI yCTaHABIMUBAaTh (PAKThbl, pa3inyaTh NIPUUMHBI U
CJIEJICTBUS, UCIONb30BaTh (PU3NUYECKUE MOJIENIM, BBIJIBUraTh TMIIOTE3bl, OTBICKUBATh M (POPMYJIUPOBATH J0KA3aTENIbCTBA
BBIJIBUHYTHIX TUIOTE3.
5. Conep:kanue yueOHOT0 nmpeamMera
dusuka kak Hayka O HauboJsiee OOLIMX 3aKOHAX HPUPOJIBI, BBICTYNAs B KauyecTBE Y4eOHOIo IpeaMeTa B IIKOJIE, BHOCHUT
CYLIECTBEHHBI BKJIaJ] B CUCTEMY 3HAaHUH 00 okpyxkaromem mupe. OHa packpblBaeT pOJib HAYKH B SKOHOMHYECKOM U
KyJIbTYPHOM PAa3BUTUHU OOILIECTBA, CIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33peHHUs. JlJs pemienus 3aaau
(hopMHUpPOBaHUSI OCHOB HAyYHOI'O MHUPOBO33PEHMS, PA3BUTHS MHTEIUIEKTYaJbHBIX CIOCOOHOCTEN M MO3HABaTEIbHBIX MHTEPECOB
IIKOJIbHUKOB B MPOLECCe M3y4YeHHUs (DU3UKHM OCHOBHOE BHHMAHHE YAENAETCS 3HAKOMCTBY C METOJAMHM HAy4YHOTO MO3HAHUS
OKPYXKAIOIIEro MHpa, TOCTAHOBKE TMpoOJieM, TpeOyomuX OT OOyYarolmMXcsl CaMOCTOATENIbHOM MAEATEIbHOCTH IO UX
paspenieHnt0. O3HAKOMJIEHUE IIKOJIBHUKOB C METOJAMHM HAYyYHOT'O MO3HAHUS MPEANOJaraeTcsi NIpoBOJUTh MPHU U3YYEHUH BCEX
pa3zenoB Kypca (pU3MKH, a HE TOJIBKO MpPU M3YYEHUU crneuuanbHoro pasjaena «®dusumka u Quanyeckue MeTOoAbl HU3y4YEHUs
MPUPOIBD».
['ymanuTapHoe 3HaueHHE (PU3UKM KaKk COCTaBHOM dYacTH o0OIero oOpa3oBaHUS COCTOMT B TOM, YTO OHA BOOpPY’KaeT
IIKOJIbHUKA HAyYHbIM METOJOM TIO3HAHMS, TO3BOJISIIOIIMM TOIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKpYXKaloIlleM MHpE C
MOCIEAYIOIUM MPUMEHEHUEM (PU3NYECKUX 3aKOHOB JUIS M3YUYEHHs] XUMUHU, OMOJIOTHH, (PU3NUYecKoi reorpaduu, TEXHOJIOTHUH,
OBX, B TexHuKke U moBcenHeBHON )u3HU. Kypc Qu3uku B mporpaMMe OCHOBHOTO 00IIero 0O0pa3oBaHUs CTPYKTYPUPYETCS Ha
OCHOBE PacCMOTPEHUS PA3INYHBIX (POPM IBHKEHUSI MAaTEPUU B MOPSAKE UX YCIOKHEHUS:
® MEXaHHUYECKHUE SBJICHMUS,



® TEIUIOBBIE SIBJICHHUS,

® DJICKTPOMArHUTHBIC SABJICHMUS,

® KBAHTOBBIC SBJICHUS.

Kypc ¢pu3mkn ocHOBHOM HIKOJIBI MOCTPOEH B COOTBETCTBUH C PSIOM HJICH:

e lnea memocTHOCTH. B COOTBETCTBMM € HEW KypC SIBIIIETCS JIOTUYECKH 3aBEPLICHHBIM, OH COAEPKUT MaTEpUall U3 BCEX
pa3nenoB (hM3HUKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOHN (DM3UKH; YPOBEHb MPEACTABICHUS Kypca
YUYUTBIBAET II03HABATEIbHBIE BO3MOKHOCTH YYalIUXCH.

e lnes npeemcrBeHHOCTH. COlep:KaHME Kypca YUMTBHIBAET IOATOTOBKY, IMOJYYEHHYHI YYaIUMHUCS Ha IPEAIIECTBYIOLIEM
JTare Ipy U3y4EHUH €CTECTBO3ZHAHUS.

e lnes BapuaTtuBHOCTU. Ee peann3anys no3BojseT BbIOpaTh yyalMMcsi COOCTBEHHYIO «TPAaeKTOPUIO» U3ydyeHUs Kypca. s
ATOr0 MPELyCMOTPEHO OCYILIECTBIEHUE YPOBHEBOW AM(QepeHInanuu: B NporpaMMe 3aj0KEHbI JBa YPOBHS U3YUYEHHS
Marepuana — OOBIUHBII, COOTBETCTBYIOUIMI 00pa30BaTEIbHOMY CTaHJIapPTY, U OBBIILICHHBIN.

e lnesa renepanus3anuu. B COOTBETCTBHM C HEN BBIACIECHBI TAKUE CTEPIKHEBBIE NOHATHS, KAK JHEPIUs, B3aUMOJECUCTBUE,
BEILECTBO, I10J1e. BenyuM B Kypce sBISE€TCs U IPEACTABICHUE O CTPYKTYPHBIX YPOBHIX MaTEPUH.

e Unes rymanutapuzanuu. Ee peanuzanus npeanosaraet UCMoiIb30BaHUE T'YMaHUTAPHOTO MOTEHIMANA (PU3NUECKON HayKH,
OCMBICJICHUE CBSA3M Pa3BUTHS (U3UKH C Pa3BUTHEM OOIIECTBA, MUPOBO33PEHUYECKUX, HPABCTBEHHBIX, 3KOJOTHYECKHX
npoO0Jsem.

e lnes cnupanbHOro mnoctpoeHusi kypca. Ee BbiaeneHue oOyCIOBIEHO HEOOXOJMMOCTBIO YydeTa MaTeMaTH4eCKOM
ITOATOTOBKY Y MTO3HABATEIBHBIX BO3MOKHOCTEN yUaIIUXCs

B coorBerctBUM C uensMu 00y4yeHUsT (PU3MKE y4yalIuXCsi OCHOBHOM IIKOJbI M C(HOPMYJIMPOBAHHBIMHM BBIIIE HICSIMH,
MOJIO)KEHHBIMM B OCHOBY Kypca (PM3MKHM, OH MMEET CIEeAyIollee cojaepKaHue M CTpykTypy. Kypc HaumHaercs ¢ BBeIeHUS,
MMEIOLIET0 METOJ0JIOIMUeCKUid Xapakrep. B HeM naeTcs mpencraBieHHE O TOM, YTO M3ydaeT gu3uka ((puznyeckue siBICHHUS,
IIPOUCXOMSIINAE B MUKPO-, MAKPO- U METAMHPE), PACCMATPUBAIOTCA TEOPETUUYECKUNA M HKCIIEPUMEHTAJIbHBIM METO/bI W3yUYEHUs
bu3znueckux sBIEHUM, CTPYKTypa (QHU3MUYECKOro 3HaHUS (MOHSTHS, 3aKOHBI, TEOpPUM). YCBOEHHE MaTepuaiga STOH TEMbI
00ecreveHo MpeauecTBYIOmEeHd MOArOTOBKOW YdYallluXcsl MO0 MaTeMaTHKE W MPUPOJOBEICHHUIO. 3aTeM H3YYarOTCs SIBJICHUS
MaKpoMHpa, OObSICHEHHE KOTOPBIX HE TpeOyeT MPUBICUYCHUS 3HAHUNA O CTPOCHUHU BellecTBa (TeMbl «MexaHndYecKue sIBICHUSY,
«3ByKOBbIE siBIEHUS», «CBeToBbIe siBIEHUs»). Tema «llepBoHauyanbHbIe CBEIEHUS O CTPOCHHMM BEIECTBA» MPEIIIECTBYET
M3YUYCHHIO SIBJICHUU, KOTOpPbIE OOBSICHSIOTCS HAa OCHOBE 3HAHMI O CTPOCHUHU BeliecTBa. B Hell paccMaTpuBarOTCS OCHOBHBIE



MOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOpUH, KOTOpPbIE 3aTeM HCHOJB3YIOTCS NpU OOBSICHEHHH TEIUIOBBIX SIBJICHHIH,
MEXaHMYECKUX U TETUIOBBIX CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX Tel. M3ydeHue 3IeKTpUYECKUX SIBJICHUN OCHOBBIBAETCS Ha
3HaHHUAX O CTPOCHUU aTOMa, KOTOpBhIE MPUMEHSAIOTCS Jaiiee ISl OOBSACHEHUS DJIEKTPOCTATUYECKHX M AJIEKTPOMArHUTHBIX
SIBIICHUH, SJIEKTPUUECKOTO TOKAa M MPOBOJUMOCTU Pa3NUYHBIX cpena. Takum oOpa3om, B 7—S8 Kiaccax ydaliuecs 3HaAKOMSITCS C
HanboJiee pacrpoOCTPaHEHHBIMH U JOCTYITHBIMHU ISl UX TOHUMaHUsI (PU3NYCCKUMU SBICHUSMHU (MEXaHHUYECKUMH, TEIUIOBBIMH,
AJIEKTPUICCKUMHU, MarHUTHBIMH, 3BYKOBBIMH, CBETOBBIMH), CBOMCTBAMHU TeN M ydarcs OoOBSCHATH uX. B 9 kiacce m3ydarorcs
0oJsiee coXHBIC PU3NICCKUE SBJICHUS M OoJiee CIOKHBIC 3aKOHBI. Tak, ydariuecss BHOBb BO3BPAIIAOTCS K U3YYCHUIO BOIIPOCOB
MEXaHWKH, HO Ha JIaHHOM »JTale MEXaHWKa TMpeACTaBleHa Kak IejocTHas (QyHaaMeHTanbHas (U3HUecKas TEOopHs;
NPEeTyCMOTPEHO W3YYEHHE BCEX CTPYKTYPHBIX 3JIEMEHTOB 3TOW TEOPHH, BKJIIOYas 3aKOHBI HBIOTOHAa M 3aKOHBI COXpaHEHHUS.
OO6cy)knarTcs TPaHUIIbl MPUMEHUMOCTH KJIACCUYECKOW MEXaHHKH, €€ OOBSICHUTEIbHBIC U MpeacKa3aTenbHble (QYHKINU. 3aTeM
cienyer Tema «MexaHuueckne KoJieOaHWsI W BOJHBDY, MO3BOJISIONIAS TOKa3aTh MPUMEHEHHE 3aKOHOB MEXAHHMKH K aHaIU3y
KOJIe0aTeNbHBIX M BOJHOBBIX MPOIECCOB U CO3Aaromias 0a3y Uisi M3ydeHUs DJIEKTPOMArHUTHBIX KOJICOaHW W BOJH. 3a TEMOU
«DIEeKTpOMAarHUTHBIC KOJIEOaHHs U BOJHBD»Y CIEAYyET TeMa «DJIEMEHThl KBAaHTOBOU (DM3HKW», COJEpKaHNE KOTOPOIl HAMPaBICHO
Ha (QOPMHUPOBAHUE Y YYAIIMXCS HEKOTOPHIX KBAaHTOBBIX MPEACTABICHUIN, B YACTHOCTH, MPEJCTABICHUH O Ayaln3Me u
KBAaHTOBAaHWU KaK HEOTHEMJIEMBIX CBOWCTBAX MHUKpPOMHpA, 3HAHUNA 00 OCOOEHHOCTSAX CTPOEHHUS aroMa W aTOMHOTO sfpa.
3aBepiraercs Kypc Temou «BceneHHas», MO3BOJAIONIEH cPOpMUPOBATh y yYallMXCS CHUCTEMY ACTPOHOMHYECKUX 3HAHUN H
M0Ka3aTh JeWCTBUE (PU3NYECKUX 3aKOHOB B Meramupe. Kypc (u3uku HOCUT 3KCIIEpUMEHTANIBHBIN XapakTep, M03TOMY OOJIbIIOe
BHUMaHUE B HEM YJEJNEHO JEMOHCTPAlMOHHOMY OHKCIEPUMEHTY W MPAKTUYECKUM padoTaM ydallluxcsi, KOTOpPbIE MOTYT
BBITIOJIHSITHCS KaK B KJIacce, TaK U JIoMa.

Copepxxanue y4yeOHOro marepuaiia B yuyeOHHMKax A 7-9 KIacCOB MOCTPOEHO HA €IUHOW CHCTEME MOHATUH, OTpakaroIlUx
OCHOBHBIC TeMbI (pa3feibl) Kypca ¢u3uku. Takum 00pa3om, 3aBepIIEHHON MPEAMETHON JIMHUEH y4eOHUKOB 00€CIeunBaeTCs
MIPEEMCTBEHHOCTh HM3yUYCHHS TIpeAMeTa B IIOJHOM OObeME Ha OCHOBHOH (BTOPOM) CTYIEHH OOIIero oOpa3oBaHUs.
CopepxatenpHOE pacmlpe/esieHne yueOHOro Marepuaia B yuyeOHMKax (U3WKH OMHPAETCS Ha BO3PACTHBIC MCHUXOJOTHYECKHE
0COOEHHOCTH 00YyYaroUMXcsi OCHOBHOM HIKOJBI (7-9 KI1acchl), KOTOPBIE XapaKTEPU3YIOTCS CTPEMIIEHUEM MOJAPOCTKA K OOILIEHUIO
U COBMECTHOW JIEATEIHbHOCTH CO CBEPCTHHUKAMU U OCOOON YyBCTBUTENHHOCTBIO K MOPATBHO-ITHUYECKOMY «KOJEKCY
TOBApHUIIECTBA», B KOTOPOM 3aJaHbl BAKHEHUIIIME HOPMBI COIMAIBLHOTO TMOBEACHHUS B3pPOCIOTO MHpa. YdUeT 0coOeHHOCTen
MOJIPOCTKOBOTO BO3pAcTa, YCIEIIHOCTh U CBOEBPEMEHHOCTh (hOpMHUpOBaHKS HOBOOOpa30BaHMI MO3HABATEIHLHOU c(hephl, KauecTB
Y CBOWMCTB JIMYHOCTH CBSI3BIBAIOTCS C aKTUBHOM MO3HMIIMEH yUWTENS, a TAaKXKE C aJleKBAaTHOCTHIO MTOCTPOCHHUsSI 00pa30BaTEIIHLHOTO
mpoiiecca U BeIOOpa yCIIOBHM W MeTOAuK oOydeHus. B ydyeOnmkax 7 m 8 kimaccoB Hapsay ¢ (HOpMUPOBAHHEM IMEPBUYHBIX



HAyYHBIX MPEJICTaBICHUN 00 OKpYXKAIOIEM MHUpPE pa3BUBAIOTCS U CHUCTEMATHU3MPYIOTCS MPEUMYIIECTBEHHO MPAKTUYECKUE
YMEHHsI TPEACTABIATE U 00pabaThiBaTh TEKCTOBYIO, TpadUUYECKyl0, YUCIOBYI0 M 3BYKOBYIO HMH(OpPMAIMIO MO pe3yibTraraM
MPOBEJICHHBIX IKCIEPUMEHTOB MJIsi TOKYMEHTOB U Tpe3eHTanuil. Conepikanue yueOHHKa 9 Kiacca B OCHOBHOM OPHEHTUPOBAHO
Ha WCMOJb30BAHWE 3a/laHUl M3 JPYTHX IMpeIMEeTHBIX oOjacTeid, KOTOpble CIelyeT pealu30BaTh B BHUAEC MHHH-TIPOEKTOB.
[Tporpamma npencTaBiisieT coOO0H coaepKaTeIbHOE ONMMCAaHNEe OCHOBHBIX TEMAaTUYECKHUX Pa3/IeNoB C PACKPBITUEM BHJIOB Y4eOHOU
AESTeIBbHOCTH TPH PACCMOTPEHUH TEOPUHM M BBINOJHEHWU NpaKkTUYeckux pabor. Bompocsl u 3amanus B ydeOHUKax
CTIOCOOCTBYIOT OBJIAJICHUIO YUAIIUMUCS MPUEMaMU aHajln3a, CHHTEe3a, 0TOOpa U CHUCTEMaTHU3allii MaTeprasa Ha ONpeIeTIeHHYIO
teMy. Cucrema BOIIPOCOB M 3aJaHMil K maparpadaM IO3BOJSET YYHUTHIBaTh MHAMBUAYAIbHbIE OCOOEHHOCTU OOYyYarolIMXc,
dakTuUecKku ompeAenseT HWHIMBUAYyAIbHYIO O0Opa30BaTeNbHYIO TpaeKTopuio. B comepkaHuu y4eOHHKOB MPUCYTCTBYIOT
IpUMEPHI U 33/1aHUs, CIIOCOOCTBYIOIINE COTPYIHUUYECTBY yUaIlErocs ¢ IMeJaroroM U CBEpCTHUKAaMU B yueOHOM Ipoliecce (MeTo
npoekToB). Bompocel M 3amaHusi COOTBETCTBYIOT BO3PACTHBIM M TICHXOJOTHYECKHM OCOOCHHOCTSIM oOydarommxcsa. OHu
CIOCOOCTBYIOT pa3BUTHIO YMEHHSA CAMOCTOSITENBHOW paboThl oOydaromierocss ¢ ydeOHbIM MaTepHalioM U Pa3BUTHIO
KPUTHUYECKOTO MBIIIIJICHHS.

Y4yeOHO-TEMATHYECKUH IIJIAH

No KonnuecTBo yacoB, OTBEICHHBIX HA N3YYeHHUE (PU3HKH B OCHOBHOM IIIKOJIC
j Tema(paznen)/kiace Kos-Bo yacoB

1 3aKOHBI IBUKEHUSA U 34 2
B3aMMOJICUCTBUE TEII
MexaHuueckue KoyieOaHus u

2 16 1
BOJIHBI

3 | DIeKTpOMarHuTHOE ToJe 26 1
CtpoeHue aTOMa U aTOMHOT'O

4 p 19 1
sapa

6 | MToroBoe nmoBropeHue 6+1 1

/ | JJabopaTopHbie pabOTHI 9




| Bcero | 102 | 6 |

Ilepeyennb 1ab6opaTOpHBIX padoT, ONBITOB U JeMOHCTPAIMiA M0 TeMaM Kypca Gpu3uku s 7-9 kiaaccoB (quddepeHimanms
nabopaTopHBIX paboT MO roJaM o0yueHus MpecTaBieHa B pasnaene « Temarnueckoe MiIaHuPOBaHKUE)» C YKa3aHUEM BUOB
JEATEIbHOCTH 00yJaroNTuXCs):
Tema 1. ®u3uka u pusndecKkre MeTOAbI.
Hemoncmpayuu:
1. ITpuMepsl MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUIA.
2. dusnueckue mpuoOopsI

Jlabopamopnvie padbomul u onvimoi:

1. Onpenenenue EHBI EICHUS MIKATbl U3MEPUTEIBLHOTO MpUdopa

2. V3mepeHue IJIMHBL.

3. M3mepenue oObeMa JKUAKOCTH W TBEPJOTO TEIa.

4. V3mepeHue TeMIiepaTyphl.

5. OmpenesneHue EHbI JEICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
Tema 2. Mexann4ieckue siBJCHHSI.
Jemoncmpayuu:
PaBHOMEpPHOE ITPSMOJIMHENHOE IBUKECHHUE
OTHOCUTENBHOCTD IBH>)KECHUE
PaBHOYCKOpEHHOE JBUXKEHUE
CBoOonnoe nagenue ten B Tpyoke HoroToHa
Hamnpagienue CKOpOCTH IPU paBHOMEPHOM JABMKEHUU IO OKPYKHOCTH
SIBneHne nHEpUUU
B3aumoperictBue ten
3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalluu MPYKUHbI
. Cnoxenue cun
10. Cuna Tpenus
11. Bropoii 3akoH HproToHa

CoNoaRrLDE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

Tperunt 3axon HeroTona.

HesecomocTs.

3aKOH COXpaHEHHUs] UMITYJIbCA.

PeakTruBHOE IBMXKEHUE.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PaOOTHI.

[IpeBparieHuss MEXaHUUECKOW SHEPTUU U3 OJHOU POPMBI B IPYTYIO.
3aBUCHUMOCTB AABJIECHUS TBEPAOIrO TEJA HA ONOPY OT AEHCTBYIOMIEN CUIIBI U ILTOLIAAH OIOPHI.
Oo6HapyxeHue aTMOC(PEPHOTro ABJICHUS.

N3mepenne atmochepHOro AaBieHHs] 0apoOMETPOM-aHEPOUIOM.
3akoH [lackamns.

['mppaBnnaeckuii mpecc.

3akoH ApxuMmena.

[IpocTbie MEXAHU3MBI.

Mexanuueckue KojieOaHusl.

MexaHnuyecKkre BOJIHBI.

3BYKOBBIE KOJICOAHMUS.

VYcnoBus pacnpoCcTpaHEHUS 3BYKa.

Jlabopamopnwie pabomul u onvimol:

CoNoaRrLdE
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11.

N3mepeHne cKopoCTH paBHOMEPHOTO IBUKEHUS.

M3ydeHnne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JBUKECHUH.
N3mepeHne yCKOpeHHs IPSIMOJIMHENHOTIO PABHOYCKOPEHHOTO IBUKEHUS.
N3mepenue macchl.

W3mepeHne mIoTHOCTH TBEPAOTO TeNa.

N3mepeHne mIoTHOCTH KUAKOCTH.

N3mepenue cuiibl JMHAMOMETPOM.

CnoeHune CHJl, HallpaBJICHHBIX BJOJIb OJJTHOM MPSMOM.

. CrioxeHune CHJI, HaIllpaBJICHHBIX MO YIJIOM.

HccenenoBanue 3aBUCUMOCTH CUIIBI TSIKECTH OT MACChI TeJIa.
HccenenoBanne 3aBUCMMOCTH CHJIBI YIIPYTOCTH OT YIUIMHEHUS IIPYKUHBI.



12. 3mepeHne KeCTKOCTH TIPYKUHBI.
13. WccnenoBanne CUIIbI TPEHUS CKOJIBKEHUS.
14. Vzmepenue korduiimeHTa TpeHUs CKOJIbKCHHUS.
15. UccnenoBanue ycioBHUil paBHOBECHSI phIyara.
16. HaxoxaeHue 1eHTpa TSHKEeCTH IIOCKOTo Tea.
17. Beruucnenne KII/] HaKI0HHOM IJTIOCKOCTH.
18. U3MepeHne KHHETUUECKON YHEPTHH Tela.
19. UsmepeHue n3MeHEHUs TOTEHIIMAIBHOM SHEPTUH TeJa.
20. I3aMepeHne MOIITHOCTH.
21. IamepeHne apXuMea0BON CHJIBI.
22.3yueHune yCIIOBUM TIJIaBaHUS TEJI.
23.M3yueHne 3aBUCUMOCTH Teproaa KoJieOaHUH MasTHUKA OT JJIMHBI HUTH.
24. VIamepeHne yCKOPEHUsT CBOOOTHOTO TAJACHUS C TIOMOIIBI0 MAasSTHHKA.
25.M3yuenne 3aBUCUMOCTH Teproaa KojieOaHui Tpy3a Ha MPYKUHE OT MacChl Tpy3a.
Tema 3. TensioBbie siBJICHUSA.
Hemoncmpayuu:
C>KMMaeMoCTb Ta30B.
Hudbdy3us B razax v KUIKOCTSX.
Mopnenb Xa0TU4eCKOTO TBUXKEHUS MOJICKYI.
Mopens OpOyHOBCKOTO JIBUKEHUS.
CoxpaHenre o0beMa KUIKOCTH MPU U3MEHEHHH (hOPMBI COCy/a.
CuerieHue CBUHIIOBBIX IHJIMH/IPOB.
[IpuHIMIT TEWUCTBUS TEPMOMETPA.
M3MeHeHne BHYTPEHHEH SHEPTUH TeJla TIPHU COBEPIIICHUH pa0OTHl ¥ TIPH TETIIonepeaye.
. TemronpoBOIHOCTH pa3IMYHBIX MAaTEPHAIIOB
10 KouBekuus B )KUAKOCTIX U ra3zax.
11. Tenmonepeaaya myTeM U3Ty4CHUSI.
12. CpaBHEHHE YACIBHBIX TEIUIOEMKOCTEH PA3TMIHBIX BEIICCTB
13. SIBnenue ucnapeHus
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14. Kunenue BoabI
15. [TocTosiHCTBO TeMIepaTypbl KUIIEHUS KUJKOCTH
16.5IBneHwMs TUTaBJICHUS U KPUCTAIUTH3AIIAN
17.3mepenre BIaKHOCTH BO3yXa ICUXPOMETPOM UIIM TUTPOMETPOM
18.YcTpoicTBO YETHIPEXTAKTHOTO IBUTATENsl BHYTPEHHETO CTOPaHUS
19. YerpoiicTBO 1apoBoi TypOUHBI
Jlabopamophuie padbomul u onvimol
1. VccrnenoBanue M3BMEHEHHS CO BPEMEHEM TEMITEpaTyphbl OCTHIBAIOIIEH BOIbI.
2. V3yuyeHue siBJIeHUS TEIIOOOMEHa
3. M3mepeHne yaenbHON TEMIIOEMKOCTH BEIIeCTBA
4. V3amepeHue BIaKHOCTH BO3IyXa
5. UccnenoBanue 3aBUCMMOCTU 00beMa ra3a OT AaBJIEHUS NMPU MOCTOSHHOU TeMIepaType
Tema 4. DiekTpryecKkre U MATHUTHBIE SABJICHUSI.
Hemoncmpauuu:
DJIeKTpU3alus TEl.
JIBa poa 3JIEKTPUYECKUX 3apsIIOB.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKONA
[IpOBOHHKH U U30JISATOPHL.
DneKkTpu3alus 4epe3 BIUsSHUE.
[TepeHoC 3IEKTPUUYECKOTO 3aps/ia C OJHOTO Tela Ha JPYTroe.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsa.
Y CTpOUCTBO KOHAEHCATOPA.
. DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa
10 W cTOYHMKM TOCTOSIHHOTO TOKA
11. CocTaBneHue dAEKTPUUECKON 1enu
12. DeKTpUYECKHI TOK B AJICKTPOIUTAX. DICKTPOJIH3.
13. DyeKTpUYECKHil TOK B MOJTYNPOBOIHUKAX. DJIECKTPUUECKHUE CBOMCTBA MOIYIIPOBOIHUKOB.
14. DnexTpudeckuil pa3psij B razax.
15. M3mepeHue Cuiibl TOKa aMIepMeTPOM.
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16. HaGmroneHre moCcTOSTHCTBA CHJIBI TOKA HA PA3HBIX yY9acTKaX HEPA3BETBICHHOM JIEKTPUUIECKOM TIETH.
17.13MepeHune cuiibl TOKa B pa3BETBICHHOM 3JIEKTPUYECKOM LIETIH.
18. 3mepeHne HaNpsHKEHUS BOJTBTMETPOM.
19. Uzy4yeHue 3aBUCMMOCTH 3JIEKTPUUECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €r0 JJIMHBI, TUIOMAAN MONEPEYHOTO CEUCHUS U
Marepuaia. Y JeIbHOE CONPOTHUBIICHUE.
20. PeocTtaT 1 Mara3uH CONpPOTUBIICHH.
21. I3aMepeHne HanpsHKEHUH B MOCIIEIOBATEIIBHON AJIEKTPUUECKOH TIeTn
22. 3aBUCUMOCTH CHJIbI TOKA OT HAIPSIKEHUS HA YYACTKE JIEKTPUUECKOM 1enH
23. OnbIT DpcTena
24. MarauTHoe ToJie TOKa
25. JlelicTBHE€ MarHUTHOTO TOJIsI HA TPOBOJHHUK C TOKOM
26.Y CTpOICTBO MEKTPOABUTATEIS
Jlabopamopnvie padbomul u onvimoi:
HaOmronenue 3J1eKTpUYeCcKOro B3auMOACHCTBUS TE.
COopKka IeKTpUUECKOM 1M1 U U3MEPEHNE CUJTbI TOKA U HAIIPSKEHMUS.
HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA B MMPOBOJHUKE OT HAMPSIKEHUS HA €r0 KOHIAX PU MOCTOSTHHOM COMPOTHUBIICHUH.
HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA B AJIEKTPUYECKOU IIENMU OT COMPOTUBIICHUS ITPU MTOCTOSTHHOM HaIPS)KEHUH.
N3ydeHne nocie10BaTesIbHOr0 COeAMHEHUS POBOJHUKOB
N3yueHne napayieIbHOTO COEIMHEHHS TPOBOIHUKOB
N3mepeHne conpoTUBIIEHUS IPH MOMOILY aMIIEPMETPa U BOJIbTMETPA
N3yueHne 3aBUCUMOCTH 3IEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJIHHUKA OT €0 JJIMHBI, MIONAAU MONEPEUYHOr0 CEUCHUS U
Marepuaia. Y Je1bHOE CONPOTUBIICHUE
9. M3mepenne pabOTHI M MOITHOCTH JIEKTPUICCKOTO TOKA
10.M3y4yeHune JIeKTPUIECKIX CBOMCTB KUIKOCTEH
11. U3roToBiieHHE raibBaHUYECKOTO AJIEMEHTA.
12.M3ydyeHue B3auMOJIeHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
13. UccnenoBanre MarHuTHOTO TOJISl IPSIMOTO MPOBOJIHUKA M KATYIIKH C TOKOM.
14. UccaenoBaHue ABJIEHUS HaMarHUYUBaHUS JKeje3a.
15. N3ydenune npuHUUIIA JEUCTBUS SJIEKTPOMAarHUTHOTO pelie
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16. 3y4yeHue neCTBUSI MAarHUTHOTO TTOJISI HA MIPOBOJIHUK C TOKOM
17. 3y4yeHue npuHLIMIA JEACTBHS SJIEKTPOABUTATEIS.
Tema 5. DiieKTpOMArHuTHBIE KOJIe0aAHUS U BOJIHBI.
DneKTpOMarHuTHAsI UHIYKIIHS
ITpaBuno Jlenna
CamouHayKIus
[Tony4yeHue nepeMeHHOro TOKa MPHU BpallleHUH BUTKAa B MArHUTHOM TIOJIE.
YerpoiicTBO reHeparopa NoCTOSSHHOTO TOKa.
YerpoiicTBo reHeparopa nNepeMeHHOro TOKa.
YcrpoiicTtBo TpaHchopmaropa
ITepenayda 351€KTPUYECKON SHEPTUH
DIEeKTpOMAarHUTHBIE KOJICOAHUS
0. CBoiicTBa IIEKTPOMArHUTHBIX BOJIH.
1. [IpuHuun aeicTBUs MUKPO(OHA U TPOMKOTOBOPHUTEIIS.
12. ITpuHIUIIBI paAROCBSI3N
13. McTouHuKM CBETA.
14. TIpsimosMHEHOE pacIpOCTpaHEHHUE CBETA.
15. 3akoH oTpakeHHs CBETA.
16. N300paskeHne B IIIOCKOM 3€pKalie.
17. TlpenomiueHue cBera.
18. Xon myueli B coOMparoIIei TuH3eE.
19. Xon nyuelt B paccenBaromieii JUH3E.
20. TTomyuyenune n300paskeHUH C TOMOIIIBIO JTMH3
21.TTpuHTUT ASHCTBUS MTPOCKIIMOHHOTO anmapara u (oToarnmapara.
22. Monens riasa.
23. lucnepcust 0enoro ceeTa
24. TlonyyeHue 6e10ro CBETa MPH CIOKEHUH CBETA Pa3HbIX [[BETOB
Jlabopamopnwie pabomul u onvimot.
1. M3y4deHue sIBIEHUS 3JIEKTPOMAarHUTHOW HHIYKIUU.
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N3yuenune nmpuHIUNA IEUCTBUS TpaHCHOpMATOpA.
N3ydenue siBieHUS pacpOCTPAHEHUS CBETA.
UccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUS OT yTJia MaJIeHUs CBETA.
N3yuenue cBONCTB N300pakeHUsI B TNIOCKOM 3€pKalie.
Hccnenoanne 3aBUCMMOCTH yTJIa MPEJIOMJIEHUS OT yTila MaJeHUs CBETA.
N3mepenne pokycHOro paccTosiHUsI cOOUparoiie JTMH3bI.
[Toy4yenue n300pa>keHri ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
HabGnronenue siBneHus: AUCHEPCUN CBETA.
Tema 6. KBaHTOBBIC SIBJICHHS.
JHemoncmpauyuu:
1. Mogens ombiTa Pesepdopaa.
2. HaOimronenne TpeKkoB 4acTHIl B kamepe Bubcona.
3. YCTpOICTBO U IEHCTBUE CUETYNKA HOHU3UPYIOIIUX YaCTH
Jlabopamopnvie padbomul u onvimoi:
1. HaGnroneHue JTMHEMYaThIX CIIEKTPOB U3TyUCHHUS.
2. M3MepeHne eCTeCTBEHHOTO PaJAMOAKTUBHOTO (hOHA TO3UMETPOM.
3. M3zydyeHue TpekoB 3apsiKEHHBIX YacTHIL 110 hoTorpadusiM TPEKOB
6. Ilnanupyembie pe3yJibTAaThl H3yYeHHS Kypca (PU3MKH OCHOBHOM HIKOJIbI:
Buinycknuk nayuumces ucnonv3osams mepmunst. pusnyeckoe sipeHue, GU3NUECKUl 3aKOH, BEIIIECTBO, B3aUMO/ICHCTBUE,
ANEKTPUUYECKOE MOJIe, MArHUTHOE T0JIE€, BOJIHA, aTOM, aTOMHOE /PO, HOHU3UPYIOLIUE U3ITYyYEHUS
Buvinycknuxk noayuum 603moxucHocmy:
® HOHUMAmMb CMbBIC/T PuU3UYECKUX 6eIUYUH. TIyTh, CKOPOCTh, YCKOPEHUE, Macca, MNIOTHOCTh, CHUJIA, JABJICHHE, UMITYJIbC,
paboTa, MOIIHOCTb, KUHETHYECKAsl SHEPrus, MOTEHIMANIbHAsI dHEPrus, KOd(DPUIUEHT MOJIE3HOT0 NEUCTBUS, BHYTPEHHSS
SHEPrusi, TeMnepaTypa, KOJIUYECTBO TEIUIOTHI, YACIbHAs TEMJI0EMKOCTh, BIaXXHOCTh BO3/lyXa, SJIEKTPUUECKUHN 3apsil, Cuiia
AJIEKTPUUYECKOTO TOKa, DOJEKTPUYECKOE HaNpsiKEHUE, JJICKTPUYECKOE CONMPOTHBJIEHHE, pabdoTa U  MOIIHOCTH
AJIEKTPUUECKOTO TOKA, (DOKYCHOE PACCTOSIHUE JIMH3bI
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nonumamo cmuici usuueckux 3axkonoes: Ilackana, Apxumena, HeroToHa, BCEMUPHOIO TATOTEHUS, COXPAHEHHS] UMITYJIbCA
U MEXaHUYECKON PHEPTUM, COXPAHEHHUS SHEPTrUM B TEIUJIOBBIX IMPOIECCaX, COXPAHECHHS AIEKTPUUYECKOro 3apsaa, Oma s
ydacTka 3JieKTpuueckon remnu, Jbxoyns—IIeHia, mpsaMOIMHEHHOTO paclipOCTPaHEHUS CBETA, OTPAYKEHUS CBETA;
onuceleams u O00BACHAML QuU3uuecKue sA6JeHUs. PABHOMEPHOC TMPSMOJMHEHHOE JIBIKEHHE, PaBHOYCKOPEHHOEC
MPSMOJIMHEWHOE NBIDKCHHE, TIepenady aBICHUS KUAKOCTSIMH U Ta3aMU, IUIABAHHWE TEJ, MEXaHWYECKUE KOJIeOaHUs H
BOJHBI, TU(M(Py3UI0, TEMIOMPOBOAHOCTh, KOHBEKIIMIO, HM3Iy4YEHHE, HUCMApeHHE, KOHACHCAIMIO, KHUIICHHUE, TUIABJICHUE,
KPUCTAJUTH3AIMIO, DJIEKTPU3AIUIO TEJI, B3aUMOJICHCTBHE JJICKTPUUECKHUX 3apsa70B, B3aMMOJICUCTBHE MAarHUTOB, JICHCTBHE
MarHuTHOTO TOJISi Ha TMPOBOJHHUK C TOKOM, TEIUIOBOE JEHCTBHE TOKA, DJICKTPOMATHUTHYIO WHIYKIIHUIO, OTPaKCHHUE,
MIPEIOMJICHUE U TUCTICPCHUIO CBETA,

UCnonv3oeams (husuuecKkue nPudOpvl U UIMEpuUMmebHble UHCIMPYMEHMbL 0N UIMEPEHU (QU3UYECKUX GeIUYUH:
pPAcCTOSIHUSI, TPOMEXKYTKAa BPEMEHHU, MAacCChl, CHUJIbI, JaBJICHUS, TEMIEPAaTyphl, BIAKHOCTH BO3JyXa, CHUJIBI TOKa,
HATPSHKEHUS, DJIEKTPUYECKOTO COMPOTUBIIEHUS, PA0OTHI U MOIITHOCTHU AJIEKTPUUECKOTO TOKA

npeoCcmasnamo pe3yibmanvl UsMepeHull ¢ HOMOUbI0 MadIuU, 2pAUKOE U 8bIABAAMb HA IMOU OCHOBE IMRUPUYUECKUE
3agucumocmu; MyTA OT BPEMEHH, CHUJIBI YOPYTOCTH OT YIJIWHEHHUS TPYXKWUHBI, CHJIbI TPEHUS OT CHJIBI HOPMaJIhHOTO
JaBJICHUS, TIeproa KojieOaHUH MasTHUKA OT JIJIMHBI HUTH, IEpHoaa KojieOaHW Tpy3a Ha MPYKHUHE OT MAacChl Tpy3a U OT
KECTKOCTH MPY>KUHBI, TEMIIEPATYPhI OCTHIBAIOIIETO TEJa OT BPEMEHH, CHUJIBI TOKA OT HANPSDKCHHSI Ha yJacTKe IIeMHd, yIJia
OTpaXXEHUS OT yTIJIa TaJeHUs CBETa, yria MPeJIOMJICHHS OT yria MaJCHHs CBETa

sbIpadcamo pe3yibmamol USMEPEHUIL U PaAcyemos 6 eOuHuyax MexcoynapooHnoit cucmemul

npueoOOUmMb HpPUMEPLl NPAKMUYECKO20 UCHONb306AHUA  (PU3UYUECKUX 3HAHUI O MEXAaHUYECKUX, TEIJIOBBIX,
AIIEKTPOMATHUTHBIX U KBAHTOBBIX SIBICHUSX

pewiamp 3a0a4u HA NPUMEHEHUE U3YYEHHBIX (YPU3UYECKUX 3AKOHO08

OCYULeCMENAMb CAMOCMOSIMEIbHBLIL NOUCK UHDOpMayuu eCTCCTBEHHO-HAYYHOTO COJIEPKaHUS C HCIOJb30BaHUEM
PA3UYHBIX UCTOYHUKOB (YU4e€OHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HHTEepHeTa), eec 00pabOTKy M TpeacTaBiIcHHWE B pa3HBIX (opMax (CIOBECHO, C IOMOIIBI0 TpaduKOB,
MaTeMaTUYECKHX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM

MO3HAKOMMTBLCH € NMPUMEPaMH MCIHOJIL30BaHUSI 0a30BbIX 3HAHUIT M HABBIKOB B MPAKTHYECKOH JeATEJbHOCTH H
NMOBCEAHEBHON JKU3HM Js1 oOecrieueHuss O€30MacHOCTH B TPOIECCE HCIOIb30BaHUS TPAHCHOPTHBIX CPEJICTB,
AIIEKTPOOBITOBBIX TPUOOPOB, AJIEKTPOHHON TEXHHWKH; KOHTPOJS 3a HMCIPABHOCTHIO 3JIEKTPONPOBOIKH, BOIOIPOBO/IA,



CAaHTEXHHKH U Ta30BBIX TPHUOOPOB B KBAPTUPE; PAIIMOHATHLHOTO MPUMEHEHHS TIPOCTHIX MEXaHU3MOB; OIIEHKH 0€30TacHOCTH

paauanuoHHOro oHa
IIpeaMeTHBIMHU pe3yJbTaTaMM U3y4YeHHs Kypca ¢pusuku 9 Kiaacca siBJISIOTCS

® [IOHMMaHHWE U CIOCOOHOCTHb OIMCHIBATh U OOBSACHATh (PU3MUECKHE SIBJCHHUSA: IOCTYIMATeNIbHOE ABWIKEHHE (HA3BaTh
OTJIMYUTENIbHBIM TPHU3HAK), CMEHA JHS W HOYM Ha 3emJie, CBOOOJHOE MajJeHHE TeJl. HEBECOMOCTb, JBI)KCHHE I10
OKPY>KHOCTH C TIOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO;

® 3HAaHME M CIOCOOHOCTh JaBaTh OIpEJACICHUsS /ONMUCAaHUS (DU3NUECKUX TOHATHUH: OTHOCUTEIBLHOCTH JBIKCHHS
(mepeuucianThb, B 4€M TPOSBIACTCS), TEONCHTPUIECKAs M TEIUOIICHTPUYECKAs CHUCTEMBl MHpa; [IepBas KOCMUYECKas
CKOPOCTB|, PEaKTUBHOE ABWKCHHE; (DU3MUECKUX MOJIETICH: MaTepHallbHas TOYKa, CHUCTEMa OTCUéra, (U3MYECKUX
BEJIMYWH: TEpEeMEIIeHNEe, CKOPOCTh PABHOMEPHOTO MPSMOJMHEHHOTO JABHKEHUS, MTHOBEHHAs CKOPOCTh M YCKOPCHHE
IIPU PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JABUKEHUH, CKOPOCTh M IIEHTPOCTPEMUTENHHOE YCKOPEHNE P PABHOMEPHOM
JBIKCHHUH Teja M0 OKPYKHOCTH, UMITYJIbC;

® [IOHMMaHWE CMBICIIa OCHOBHBIX (DH3WUYECKUX 3aKOHOB: JWHAMUKH HBbIOTOHA, BCEMHPHOTO TATOTEHHUS, COXPAHCHHS
UMITYJIbCA, COXPAHCHUS SHEPTUH ), YMEHUE TPUMEHSTH UX Ha IPAKTUKE U JIS PEIICHUS yIeOHBIX 3a/1a4;

® yYMEHHE IIPUBOJUTH MPUMEPHI TEXHUIECKUX YCTPONCTB U KUBBIX OPTaHU3MOB, B OCHOBE TIEPEMEIIEHUS KOTOPHIX JICHKHUT
MPUHITUIT PEAKTUBHOTO IBMKEHUSA. 3HAHWE M yMEHUE OOBSCHATH YCTPOMCTBO W JACHCTBHE KOCMHUYECKHX PAKET-
HOCHUTEJICH;

® yMCHHE HCIIOJIb30BaTh TOJYyYCHHBIE 3HAHUS, YMCHUS W HABBIKA B TIOBCEAHCBHOW >KM3HHU (OBIT, KOJOTHS, OXpaHa
3JI0pPOBbsI, TEXHHUKA 0€30MMaCHOCTH U JP.);

® YMCHHME W3MEpITh MIHOBEHHYIO CKOPOCTh M YCKOPEHHE IpH PaBHOYCKOPEHHOM IPSMOJUHEWHOM JBMIKCHUH,
IIEHTPOCTPEMHUTEITHLHOE YCKOPEHUE TIPH PABHOMEPHOM JIBFIKCHHUH 10 OKPYKHOCTH.

® [IOHMMaHHUE U CIIOCOOHOCTh OMUCHIBATH U OOBSCHATH (PU3HUECKUE SIBJICHUS: KOJICOAHUSI HUTAHOTO (MaTEMaTUYECKOT0) U
MPY>KWHHOTO MAasSTHUKOB, PE30HAHC (B T. 4. 3ByKOBOH ), MEXaHUYCCKHE BOJIHBI, JUTMHA BOJTHBI, OTPAKECHHUE 3BYKA, 3XO;

® 3HAHHWE U CIIOCOOHOCTH JIaBaTh OmpeAcsieHus] (PU3NUEeCKuX MOHSATUN: CBOOOAHBIC KOJIeOaHUs, KojeOaTeapHas CUCTEMA,
MasTHHK, 3aTyXalollue KoJjeOaHus, BBIHYXICHHBIC KOJeOaHMs, 3BYK W YCIIOBUS €T0 PacHpoCTpaHEHUs; (HU3NISCKUX
BEJIMYUH: aMIUTUTY/a, IEPUOJI, YacTOTa KoJieOaHNW, COOCTBEHHAs] YaCTOTa KOJIeOATeIbHONW CUCTEMBI, BBICOTA, [TeMOp],
IPOMKOCTD 3BYKa, CKOPOCTb 3BYKa; (DU3UUYECKUX MOJIEJICH: [TapMOHIYECKUE KOeOaHus |, MATeMaTUYECKU MasITHUK;



BJIa/ICHUE SKCIIEPUMEHTAIbHBIMUA METO/IaMHU MCCIIEIOBaHMS 3aBUCUMOCTH MEpHOa KoJieOaHHii rpy3a Ha HUTH OT JJIUHBI
HUTHU.

NOHUMAaHUE U CIIOCOOHOCTh OMHUCHIBATh U OOBACHITH (PU3NUYECKUE SIBICHUS/TIPOLIECCHI: AJIEKTPOMArHUTHAS WUHIYKIIHS,
CaMOMHJIYKILIUS, MPEJIOMJIEHUE CBETA, NUCIEPCHUS CBETA, MOTJIOMICHUE U UCIYCKAHUE CBETAa aTOMAMH, BO3HUKHOBEHHUE
JMHENYaThIX CIIEKTPOB M3IYUYEHUS U MOTJIOIIECHHUS;

YMEHHE JaBaTh OMNpeNeieHHUs / OonucaHue (PU3NUECKUX TMOHATUN: MAarHUTHOE IOJie, JIMHUM MarHUTHOW WHAYKIIWU;
OJHOPOJHOE M HEOJHOPOAHOE MATHUTHOE II0JIe, MAarHUTHBIM TOTOK, NEPEMEHHBIM JJIEKTPUYECKUU TOK,
ANIEKTPOMATHUTHOE II0JI€, 3JIEKTPOMAarHUTHBIE BOJIHBI, 3JE€KTPOMATHUTHBIE KOJI€OaHUs, paguOCBs3b, BUJIUMBII CBET;
(bu3MUeCKUX BEIWYMH: MArHUTHAsl WHIYKIWSA, UWHAYKTUBHOCTH, MEPUOJ, YacTOTAa M aMIUTUTYAa AJIEKTPOMArHUTHBIX
KoJIe0aHMil, MOKa3aTeI! MPEIOMIICHHS CBETA;

3HaHHE (OPMYJIUPOBOK, MOHUMAHME CMBICIA M YMEHHME NPUMEHSATh 3aKOH IpPEJOMIIEHHs cBeTa M mpaswio Jlenua,
KBaHTOBBIX NOCTYNaTOB bopa;

3HAHWE HA3HAYCHMs, YCTPOWCTBA W IPUHIMIA JEHUCTBUSA TEXHUYECKUX YCTPOWCTB: DIIEKTPOMEXAHUYECKUN
WHIYKIMOHHBIA T€HEpAaTOp MEPEMEHHOI0 TOKa, TpaHchopmaTop, KoJeOaTeNbHbIA KOHTYpP; AETEKTOp, CHEKTPOCKOT,
cnektporpad;

IIOHMMAaHHUE CYTH METOAA CIEKTPAILHOTO aHAIN3a U €70 BO3MOKHOCTEH.

NOHMMaHHWE M CIOCOOHOCTb OMNHCHIBaTh M OOBSICHATH (PU3MUECKHE SABJICHUS: PATUOAKTUBHOE H3IIyYEHUE,
PaAMOAKTUBHOCT,

3HaHUE U CHOCOOHOCTh JlaBaTh ONpEAeNeHUs/onucanus (PU3NUYECKUX TMOHATUN: PaAUOAKTUBHOCTH, alb(da-, Oera- u
raMMa-yacTuilbl, (PU3MUEeCKUX MoOJeNiel: MOJeIu CTpPOoeHUst artomoB, mnpemioxeHHeie JI. JI. Tomconom wu
3. Pesepdopaom;

3HAHWE W OINHCAHHME YCTPONCTBA M yMEHUE OOBSCHUTH MPUHLIUIN ACHCTBUS TEXHUYECKHX YCTPOWCTB M YCTAHOBOK:
cuérunka ['elirepa, kamepbsl BunbcoHa, my3bIpbKOBOM KaMEPBI, SIEPHOTO PEAKTOPA.

YacTHBIMEU NPeIMETHBIMU pe3yJbTaTaMu u3yueHus B 9 kiacce tembl CTpoeHue u 3Bostroius Beenennoit (5 4acoB) sIBISIOTCA:

MPEJCTABICHHE O COCTABE, CTPOCHUH, MPOUCXO0XKICHUH U Bo3pacTe COJIHEUHOW CHUCTEMBI;

yMEHUE MPUMEHSTh (PU3NUECKUE 3aKOHBI JJIsI O0BICHEHUS ABIKEeHUS T1aHeT COJIHEUHOU CUCTEMBI,

3HaTh, YTO CYIIECTBEHHBIMH IMapaMeTpaMu, OTJIMYAIOIMIMMU 3BE3AbI OT IUJIAHET, SBISIOTCS MX MAacChl U MCTOYHUKH
SHEPruu (TEPMOSIICPHBIE PEAKIIMU B HEIPaX 3BE3]I M PAAMOAKTUBHBIE B HEJpaX IUIAHET);



® cpaBHUBaTh (U3WYECKUE W OPOUTAIBHBIC MapaMEeTPhl IUIAHET 36MHOW TPYMIBI ¢ COOTBETCTBYIONIMMH TapaMeTpamMu
IUTAHET-TUTAaHTOB U HaXOJUTh B HUX 00IlIee U pa3IMUHOE;
e 00bsICHATH CcyTh 3¢ dekra X. Jlomepa; GopMynnpoBaTh U OOBICHATH CYyTh 3akoHa 3. Xa00ia, 3HaTh, UTO ATOT 3aKOH
SBWJICS DKCIIEPUMEHTAIBHBIM MOATBEPKICHUEM MOJIENIM HeCcTalmoHapHOU Beenennoil, oTkpbeiToit A. A. @puaMaHOM.
I[Inanupyembie pe3yabTaThbl H3yUeHHsI y4eOHOT0 MpeaMeTa

B cootBeTcTBUU ¢ TpeOoBaHusaMu CTaHAapTa B CHCTEMY IUTAHUPYEMBIX PE3YJIhTATOB BXOIST JIMYHOCTHBIC,
MeTanpeaMeTHbIE U mpeaMeTHbIe. OHU (OPMUPYIOTCS B PE3YJIbTaTe peUIeHHs y4eOHO-TI03HABATENbHBIX, YI€OHO-TIPAKTUIECKUX
3a/1a4, KOTOpPbIE OCBAUBAIOT yYalIUECs B X0/1€ 00y4eHUs, 0CO00 BBIAENSSA CPEIN HUX T€, KOTOPbIE BEIHOCITCS HA HTOTOBYIO
OLICHKY, B TOM YHCJI€ TOCYJJapCTBEHHYIO UTOTOBYIO aTTECTAIIUIO BHIITYCKHUKOB. Y CIIEHTHOE BHIMIOJHEHHUE ITUX 337a4 TpeOyeT OT
YYAIIMXCS OBJIAJICHUS CHCTEMOW y4eOHBIX J€HCTBUN (YHUBEPCAIBHBIX U CIIEHU(PUUECKUX I JAHHOTO y4eOHOro MpeaMeTra:
JUYHOCTHBIX, PETYISITUBHBIX, KOMMYHUKATHBHBIX, TT0O3HABATCIHHBIX ).

Cucrema TMUIAaHUPYEMBIX PE3YJIbTATOB CTPOUTCS HA OCHOBE YPOBHEBOIO IMOJXOJA: BBIACICHHUS O0XKHJIA€MOTO YPOBHS
aKTyaJIbHOTO Pa3BUTHUS OOJBIIMHCTBA OOYYaIOMIMXCA W OJIMDKaWIIed MEepCHeKTUBBl MX pa3BUTHs. Takoil MOAXOJ IMO3BOJISET
OTpEeNeNsaTh JUHAMHYECKYIO KapTHUHY pa3BUTHS OOYy4YaloOIIMXCs, MOOUIPITh MNPOABUKEHUS OOYYaIOIIMXCSA, BBICTPAUBATh
WHJIUBUTyaJIbHbIE TPACKTOPUM JBIXKCHHS C y4€TOM 30HBI OymKkaiiiero pa3BuTus pedbénka. Ha cTyreHu OCHOBHOTO 00Iero
o0pa3oBaHMs YCTaHABIMBAIOTCS IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS YETHIPEX MEXKIUCIUILUTMHAPHBIX YYEOHBIX MPOTPAMM —
«DopmupoBaHre yYHUBEPCAIbHBIX YUeOHBIX nercTBuity, «DopmupoBanne KT - xommerenTHOCTH 0Oy4aromuxcs», «OCHOBBI
y4eOHO-UCCIIEeI0BATEIbCKON U MPOEKTHOMN AESITENIbHOCTWY. BeayluMu 1eNneBbIMH  YCTAHOBKAMU U OCHOBHBIMH OXKUIAEMBIMU
pe3ynbTaTamu SBJISIOTCS cPOPMUPOBAHHBIE YHUBEpCaIbHbIe yueOHble aeictBus (YVY /)

® JIMYHOCTHBIE
pEryIsSTUBHBIE
KOMMYHUKATHBHBIC
MO3HABATENIbHBIE YHUBEPCAIbHbIC YIEOHbBIC JCHCTBUSA
yueOHas (oO11ast ¥ mpeIMeTHas1) KOMIIETEHTHOCTh
obmenonb3oBaTenbekas UK T-komneTeHTHOCTD

B cepe IMUHOCTHBIX pe3yJIbTaTOB IPHUOPUTETHOEC BHUMAHUE YEseTCsl (HOPMUPOBAHUIO:
® OCHOB COIIMAJIbHBIX KOMIIETCHIIMM (BKJIIOYAsl IEHHOCTHO-CMBICIIOBBIE YCTAHOBKU U MOPAJIbHBIE HOPMBbI, OIBIT COLUAIbHBIX



Y MEKJIMYHOCTHBIX OTHOUIEHUI, TPABOCO3HAHUE);

® TOTOBHOCTM M CIHOCOOHOCTH K TMEpexXoay K caMOOOpa30BaHMIO Ha OCHOBE Y4eOHO-TIO3HABATEIbHON MOTHBAllMU, B TOM
Y1CJie TOTOBHOCTHU K BHIOOPY HampaBlieHUs NPoGUILHOTO 00pa3oBaHusl.

7-8 xiacc
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- UMEET YCTOMYMBBIN [IO3HABATEIbHBIN HHTEPEC

-Ipe/ICTaBJICHUE CBOUX 3HAHUMN YEPE3 yuacTUe B
UCCJIEI0OBATENHCKUX paboTax U KOHKYpPCaxX pa3HOTO YPOBHS

-3HACT O IIpaBaxX W BBIIIOJHACT 00513aHHOCTH YUYCHHUKA

-YBaKacT JIMYHOCTb U €€ NOCTOMHCTRBA, I[O6pO)KCJ'IaTeJ'IBHO
OTHOCHTCA K OKPYKAIOIIUM, HCTCPIINM K JIFOOBIM BuaaM HaCUJIUA U
T'OTOB UM IIPOTHUBOCTOATH

-YMCCT BCCTHU JHUAJIOI HA OCHOBC PAaBHOIIPABHBIX OTHOILICHUH

-UMCECT IMOJIOKUTCIIbHYIO TUHAMHKY Ka4€CTBa 3HAHUU 110
OTACJIBbHBIM IIPCIMCTAM

-IIOHUMACT CMBICJI YUHCHUA «JIsA cebs»

-yMEHHE KOHTPOJIMPOBATh MPOLECC U PE3YyJIbTaT yueOHON
MaTEMaTUYECKOH 1eATENbHOCTH

-KpCaTHUBHOCTHb MBIINUJICHWA, THUIIHNATHUBA, HAXOAYHNBOCTD,
AKTUBHOCTD IIPU PCIICHUN MATCMATUUYCCKUX 3a/1a4

-YM€ET KOHCTPYKTHUBHO peliaTh KOH(MIUKTHI

B cdepe pa3BuTus peryJSTHBHBIX YHMBEPCAJBbHBIX Y4YeOHBIX /[AelCTBHH TPUOPUTETHOE BHUMAHUE YIEISIETCS
(GbopMHUpPOBaHUIO ACHCTBUI LI€NENOIaraHus, BKIOYasi ClIOCOOHOCTh CTaBUTh HOBBbIE YueOHbIE 1enu U 3a1auu. [lmanupoBath ux
peanu3anuo, B TOM YKCII€ BO BHYTPEHHEM IUJIaHE, OCYIIECTBIATh BBIOOP 3(P(EKTUBHBIX MyTEH U CPEIACTB JOCTHXKEHMS LEeH,
KOHTPOJIMPOBAaTh U OLIEHUBATH CBOM JCUCTBUS, Kak MO pe3yibTaTy, TaK U MO CIOco0y AEHCTBHS, BHOCUTh COOTBETCTBYIOIIHE
KOPPEKTUBbI B HMX BBINOJHEHHE. Bemymmm crnocoOoM pemieHus 3ToM 3anayu sBisgercs (OPMHUPOBAHHUE CIOCOOHOCTU K

MPOEKTUPOBAHHUIO.
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-CTaBUT yYEOHYIO 3a/1ady B IPYIIIE;

-IIJIAHUPYET CBOIO JESATEIBHOCTD MO pyKOBOJCTBOM YUHUTEJIS:
-paboTaeT B COOTBETCTBUHU C TIOCTABICHHON yueOHOMN 3aaueii;
-paboTaeT B COOTBETCTBUU C COCTABIIEHHBIM IUIAHOM, IIPH
HEO0OXOJUMOCTHU UCIPABIIET OIIMOKN CAaMOCTOSATENBHO;
-y4acTBYET B COBMECTHOM JI€ATEIbHOCTH;

-CpPaBHHMBAET MOJYYEHHBIE PE3YyJIbTAThl C 0KUIAEMbIMU
pe3yJibTaTaMy;

-B IMAJIOTe C OJTHOKJIACCHUKAMHM BbIPa0aThIBAET KPUTEPUHU OLIEHKH
U OIIpE/IENSeT CTENEHb YCIEUTHOCTH BBIMIOJIHEHUS CBOEH pabOThI U
paboThI BCEX, UCXOS U3 UMEIOLIUXCS KPUTEPUEB;

-OLICHUBAET pabOTy OJHOKIACCHUKOB M CBOIO IO 3apaHee
pa3pabOTaHHBIM KPUTEPUSIM

-OCYILECTBIIATh UTOIOBBIM U MOIIATOBBIM KOHTPOJIb 110 PE3YJIBTATY

- CTaBUT y4eOHBIC 332/1a4H1 CAMOCTOSATEIBHO:

-BHOCHUT U3MEHEHHS B TIOCIIEIOBATEIHLHOCTD U COJCpKAHNE
BBITIOJTHEHHSI Y4eOHOM 3a/1a4H;

-BBIOMpaeT Hanbosee palroHaNIbHYIO IOCIEA0BATEILHOCTh
BBITIOJTHEHHSI Y4eOHOM 3a/1a4H;

-IJTAHUPYET B KOPPEKTUPYET CBOIO JIESATEILHOCTD B
COOTBETCTBHUH €€ IICIISIMU, 3aJJa4aMHt U YCIOBHUSIMU;
-COBEPIICHCTBYET KPUTEPHH OIICHKH U HCIIOJIb3YET UX B
XOJI€ OLIEHKU ¥ CAMOOIICHKH.

-OIICHUBAET CBOIO PaboTy U pabOTy OJHOKIACCHUKOB B
COOTBETCTBUH C CYIIECTBYIOIIUMU TPEOOBAHUSIMU;
-BJIAJICET PA3IMYHBIMU CIIOCOOAMH CAMOKOHTPOJIS
-COBEPUICHCTBYET KPUTEPHH OLICHKH U TIOJIb3YETCSI UMU B
XO0JI€ OLIEHKU ¥ CAMOOIICHKH.

B cdepe pazBuTisi KOMMYHMKATHBHBIX YHUBEPCATbHBIX Y4€OHBIX e CTBUIl TPHOPUTETHOEC BHUMAHUE Y/ICISETCS:
e (opMUPOBAHHIO JCUCTBUI MO OpraHU3allUd W TUIAHUPOBAHUIO Y4YeOHOIr0 COTPYJAHHYECTBA € Y4HTeJdeM M
CBEPCTHUKAMM, YMEHUN paboTaTh B TPYyMIE U MPUOOPETEHUIO OMBITA TaKOM PabOThI, MPAKTUYECKOMY OCBOCHUIO
MOPaJTbHO-3TUUYECKUX U TICUXOJIOTHYECKUX MPUHIIMIIOB OOIIEHUS U COTPYAHUYECTBA;

® [PAKTUYECKOMY OCBOCHHUIO YMEHHM, COCTABJSIONIUX OCHOBY KOMMYHMKATUBHOW KOMIIETEHTHOCTH: CTaBUTh U
pematb MHOTo0oOpa3Hble KOMMYHHMKATUBHBIE 3aJaud; JEWCTBOBAaTH C YYETOM TIO3UIIMU JAPYroro M yMeETh
COTJIACOBBIBATh CBOU JICMCTBHUS, yCTaHABIMBATh U TMOJJIECPKUBATH HEOOXOIUMBIE KOHTAKTHI C JPYTMMH JIIOJIbMH;
YIOBIETBOPUTENIHHO BJIAJCTh HOPMAMH M TEXHUKOW OOIIEHUS; OMPEACNATh IeIM KOMMYHHKAIIUU, OIICHHBATh
CUTYallMi0, yYYUTHIBaTh HAMEPEHHS W CIIOCOOBI KOMMYHHKAIIMW TapTHEpa, BHIOMPATh aJeKBATHBIE CTpaTeTuu

KOMMYHHKAIINH,




¢ Pa3BUTHUIO pequoﬁ ACATCIBbHOCTH, HpI/IO6peTeHI/IIO OIlbITa HMCIIOJIb30BaAHNA PCUYCBBIX CPCIACTB

JUISL peryJisinun

YMCTBGHHOﬁ JACATCIIBHOCTH, HpI/IO6peT€HI/II-0 OIIbITa PETyJIIOUHU COOCTBEHHOTO PCUCBOIo IOBCACHHA KaK OCHOBLI

KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH.

/-8 Kiacc |
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Y4eOHOE COTPYTHUYECTBO € YYUTEJIeM U CBEPCTHUKAMU

PaGoraer B rpynne M K KOHIy BO3PACTa EPeXOJUT HA
HHIMBHIYAJIbHYIO PadoTy

- Opranusyer y4eOHOE B3aMMOJICHCTBHE B IPYIINE, ONPEIEIAET
BO3MOYKHBIE POJIM B COBMECTHOU JEATEIbHOCTH

-[IOHUMAET MO3ULIUIO IPYTOr0 U Pa3IMyaeT B €ro peur: MHEHHE,
J0Ka3aTeNIbCTBO (APryMEHTHI), (PAKThl, TUIIOTE3bl, AKCUOMbI, TEOPUU
- OIIPEZIEIISICT CBOM JICUCTBUSA U IEUCTBUS IapTHEPA, KOTOPBIE
CIIOCOOCTBOBAJIM UJIU NMPEMATCTBOBAIN PabOTE B FpyIIIe

- IpeJIaraeT albTEpPHATUBHOE PEUICHHE B KOH(DIUKTHON CUTyaluu
- BBIJICJISICT OOILYIO TOUKY 3PEHUSI B TUCKYCCUU

- IJJAHUPYET CBOIO MHIUBUYAIBHYIO EATEIBHOCTh

Paboraer uHAMBUIYAJIBHO

-IUIAHUPYET CBOIO HHAUBHAYAIBHYIO JIESITEIbHOCTD

- CTPOUT MO3UTUBHBIEC OTHOIIICHUS B MpOIecce yUeOHOU U
MMO3HABAaTEIbHOMN AEITEIbHOCTH

- KOPPEKTHO ¥ apTYMEHTHPOBAHO OTCTAUBAET CBOIO TOUKY
3pEHMUS, B JUCKYCCUU BBIBUTAET KOHTPAPTYMEHTHI

- KPUTUYECKH OTHOCHUTCS K CBOEMY MHEHHIO, C
JIOCTOMHCTBOM IPHU3HAET OIMOOYHOCTh CBOETO MHECHHMS

- YCTpPaHSET B paMKax JAUaliora pa3pbiBbl B KOMMYHHUKAIUH,
00yCIOBJIEHHBIEC HETTOHUMAaHUEM, HETIPUSITHEM CO CTOPOHBI
cobeceqnuka 3a1a4uu, GOpMbI HIIM COJIEP KaHUS THajiora.

YMeHue 0CO3HAHHO UCIOJIL30BAaTh PeYeBbie CPEACTBA B COOTBETCTBHMH C 3a/1a4eil KOMMYHHUKALMU /ISl BHIPA/KEHUSI CBOMX
YYBCTB, MbICJICH U NOTPEOHOCTEN; IVIAHMPOBAHUS M PEryJIALMH CBOEH AesITeJIbHOCTH; BJIaJlcHUE YCTHOM U MUCbMEHHOM

peuybi0, MOHOJIOTHYECKON KOHTEKCTHOM peublo;

- IPEACTABIISIET B YCTHON WJIM MUCHbMEHHOU (popMe pa3BepHYTHIN
J1aH COOCTBEHHOM JESITEIBHOCTU

-CO3/1a€T «KJIUIINPOBAHHBIE» NTUCbMEHHBIE TEKCTHI

- moAOupaeT HeBepOAIbHBIC CPEICTBA WM HATJISTHBIE MAaTEPHUAIIBI
- MoAOUpaeT KPUTEPHUH OLICHKH MPEICTABIICHHBIX PEIICHUIN

-COOJTIOJaeT HOPMBI IMTyOJIMYHOM peyu perIaMeHT B
MOHOJIOTE U JUCKYCCHH B COOTBETCTBHH C
KOMMYHHUKAaTUBHOUW 3aJ1auei

- BBICKAQ3bIBAET U OOOCHOBBIBACT MHEHHE (CYXKICHHUE) U
3ampaliuBaeT MHEHUE TapTHEPA B paMKax Juaiora

- CO3/Ia€T MUCbMEHHBIC «KJIUIITUPOBAHHBIE) U




OPUTHUHAJIBHBIC TCKCTHI C NCITIOJIb30OBAHUCM HCO6XOI[I/IMBIX
PCUCBLIX CPCACTB

-ACJIaCT OCHOYHBIC BBIBOJbI O JOCTHXKCHHNH IICIIN
KOMMYHHKalIUU

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Jlornueckmue aeiicTBUS BKJIKYAIOT B ce0sl CJeAyIOLIue YMEHUS :

AaBaTb OIIPCACIICHUS ITOHATUAM,
YCTaHaBJIMBATb MMPUYMHHO-CJICACTBCHHBLIC CBA3H;
OCYHICCTBJIATD JIOTHYCCKYIO OIICpAllNIO YCTAHOBJICHUA POAOBHUAOBBLIX OTHOIHGHHﬁ, OTpaHUYCHHUC HOHHTHﬁ;

000011aTh MOHATHS - OCYIIECTBIISATH JJOTHYECKYIO OIEpaIIUIO TIepeXo/ia OT BUJIOBBIX IIPU3HAKOB K POJOBOMY IOHSTHIO,
OT MOHATHS ¢ MEHBIIMM 00BEMOM K ITOHSITHIO C OOJIBIITNM 00BEMOM;

OCYILECTBJISITH CPAaBHEHHUE, CAMOCTOSITEILHO BEIOMpPAsi OCHOBAHUS U KPUTEPUH;
CTPOUTH KJIACCU(PUKAIINIO HA OCHOBE IUXOTOMUYECKOTO JIeJICHHsI (Ha OCHOBE OTPHUIIAHUS);
CTPOUTB JIOTUYHOE PACCYKICHHE, BKIFOUAIOIIEE YCTAHOBJIECHUE TPUUYNHHO-CIIECICTBEHHBIX CBSI3EH;

JlelicTBUSI MOCTAHOBKH U pellieHUs NMpodJieM:
® yMEHHE BUJIETh MPOOJIEMY, apryMEHTUPOBATh €€ aKTyaIbHOCTh
® yYMEHHE BBIJBUTATh TUIIOTE3bI
® yMEHHUE IPOBOJUTH UCCIIEIOBAHUE C TTOATAITHBIM KOHTPOJIEM U KOPPEKIUEH pe3yabTaToB (IIOUCK PelIeHUs MPoOIeMbl)
® yMEHHE NPEACTABIATh (M3JIarath) pe3yJbTaThl UCCICTOBAHMUS).

®opmuposanue UKT - koMnereHTHOCTH 00y4al0LIUXCH
® [OJYYUTb ONBIT y4acTHs B (JOpyMax B COLIMAIBHBIX 00PAa30BaTENbHBIX CETIX
® CMOJIb30BaTh pa3JInyHbIe MPUEMBI oucka nHpopmalu B MIHTepHeTe B X0/1€ y4eOHOM AESTENbHOCTH
® TMPOBOANTH €CTECTBEHHOHAYYHBIC U COIMAJIbHBIC W3MEPEHMsI, BBOJ PE3yJIbTATOB M3MEPEHUN U APYTUX MUGPOBBIX
JAHHBIX 1 MX 00paboTKa
® AHAJIM3UPOBATH PE3YJIbTAThl CBOEH JEATEIBHOCTH U 3aTPAYMBAEMBIX PECYPCOB
OcHOBBI YU4eOHO-HCCJIEI0BATEIbCKOM U MIPOEKTHOM JAeSITeJIbHOCTH

BrInmycKHUK Hay4duTCs:




IJIAHUPOBATH U BBITIOJIHITH YIEOHOE NCCEAOBAHNE U YICOHBIN TPOCKT, UCTIONIB3YsT 000PYI0BAHUE, MOJICTH, METOIbI
U TIpUEMBI, aJIcKBaTHBIC UCCIIETyeMOi TIpobiieme;

pacro3HaBaTh U CTaBHTh BOMPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITh TMOJYYEHBI MYTEM HAYYHOTO HCCIICOBAHMUS,
O0TOMpAaTh aJeKBATHBIC METOIBI UCCIICIOBAHUS, POPMYITUPOBATH BHITEKAIOIINE U3 NCCIICIOBAHUS BBIBOIBL;
WCITOJI30BaTh TaKWE€ MAaTEMATHUYECKHE METOIbl M MPUEMBI KaK JT0Ka3aTeIbCTBO, JOKA3aTEeILCTBO OT MPOTHBHOTO,
JIOKA3aTeIbCTBO 10 AHAJIOTHH, OIMPOBEP)KEHHE, KOHTPIPUMEp, WHAYKTHUBHBIE W JIEIyKTUBHBIE PACCYXKICHUS,
MOCTPOCHUE U MCTIOJHEHUE aTOPUTMA,

WCITOJIP30BaTh TAKWE €CTECTBEHHO - HAyYHBIC METOJIBI W TPHUEMBI, KaK HAOIOACHHE, MOCTAHOBKA MPOOJIEMEI,
BBIJIBUKEHUE «XOPOLIEH THUMOTE3bD», IKCIIEPUMEHT, MOJCIMPOBAHUE, WCIIOJIH30BAHWE MATEMATHUUYECKUX MOJIEeH,
TEOPETUYECKOe 000CHOBAHKE, YCTAHOBIIEHHUE IPAHUI] IPUMEHUMOCTH MOJIENIN TEOPHUU;

SCHO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS, HCIOIb30BaTh S3BIKOBBIC CPENICTBA, AaJIeKBATHHIE
o0cyxnaeMoi npooJieme;

OTIYaTh (PaKThl OT CYKJICHWW, MHEHUW M OICHOK, KPUTUYECKH OTHOCHTHCS K CYXKICHHUSM, MHECHHUSM, OICHKAM,
PEKOHCTPYHPOBATH UX OCHOBAHUS;

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA:!

CaMOCTOATENLHO 3ayMbIBaTh, IUIAHUPOBATh W BBINOJHATH y4yeOHOE HCCIEIOBaHUE, YYEOHBIH U COIMATbHBIN
MIPOEKT;

WCIIOJIB30BaTh JOTAJIKYy, 03apEHHUE, HHTYUIIUIO;

WCIIOJB30BaTh TaKWe MAaTeMaTUYeCKUE METOJbl U TMpUEMBI, Kak mepedop JOTHYEeCKUX BO3MOXKHOCTEM,
MaTeMaTHYECKOE MOJICTUPOBAHUE;

[eJICHANPABICHHO U OCO3HAHHO Pa3BUBATh CBOM KOMMYHHKATHBHBIE CIIOCOOHOCTH, OCBAaMBaTh HOBBIC S3BIKOBBIC
CPENCTBA;

OCO3HABaTh CBOIO OTBETCTBEHHOCTH 3a JOCTOBEPHOCTh MOJIYYEHHBIX 3HAHUI1, 32 KAUECTBO BHIIIOJIHEHHOTO ITPOEKTa

Kpurepuu ouenku

OueHka yCTHOTO OTBeTa
OtMeTKa «5»



e OTBeT NOJHBINA U TPaBUIbHBIM HA OCHOBAHUYU U3YYEHHBIX TEOPUI
e Marepuan U3J10KEH B ONPEIAECICHHON JJOTHYECKOM MOCIE0BATEIBHOCTH, JINTEPATYPHBIM S3BIKOM
e OTBeET CaMOCTOSTENBHBIN
OtmeTka «4»
e OTBeT NOJHBIA U MTPaBUIBHBIM HA OCHOBAHUYU U3YUYEHHBIX TEOPUI
e Marepuan U3J10KEH B ONPENEICHHON JTOTUYECKOU MOCIEA0BATEILHOCTH, IPU 3TOM JIOIYIIEHBI JBE-TPU HECYILECTBEHHBIE
OLIMOKY, UCTIPABJIICHHBIE 110 TPEOOBAHUIO YUUTEISA
OtrMmetka «3»
e OTBeT NOJHBIN, HO IPU ITOM JOIYIIEHA CYIECTBEHHAs OLIMOKA UM OTBET HEMOJHBIN, HECBS3HBIM
OtrMmeTka «2»
e [Ipu orBere OOHapyk€HO HEMOHMMAHHE Y4YallUMCS OCHOBHOI'O COJAEpKaHUs Y4eOHOro Marepuana Wid JOIYIICHBI
CYILLIECTBEHHBIE OIUOKH, KOTOPBIE YUAIUUCA HE MOKET UCIIPABUTH MPU HABOASAIIMX BOIIPOCAX YUUTEISA
Otrmetka «1»
e OTCcyTCcTBUE OTBETA
OueHka 3KCIePUMEHTATBLHBIX YMEHUM
OreHka CTaBUTCSI HA OCHOBAHUU HAOJIOJCHUS 32 YJalllMMUCS U MUCbMEHHOT'0 OTYETa 3a padoTy.
OtMmeTtka «5»
e Pa0oTa BbINOJHEHA NOJHOCTHIO U MIPaBUIIBHO, CACIAaHbI TPaBUIbHbIE HAOIIOAEHUS U BBIBOIbI
e DKCHEPUMEHT OCYIIECTBICH MO IUIAHYy C Y4YE€TOM TEXHHUKH O€30MaCHOCTH U TMpaBWwi pabdOThl C BEUIECTBAMU U
00opymoBaHUEM
e [IposiBieHbl OpraHM3allMOHHO-TPYAOBBIE YMEHHMs (MOIAEPKUBAIOTCS YHUCTOTa pabodero Mecra M MOPSAOK Ha CTOJe,
AKOHOMHO PacXOJyIOTCSl PEaKTHBHI)
OtMmetka «4»
e Palota BbINONIHEHA MPAaBUIIBHO, ClI€JaHbl TPaBUIIbHbIE HAOIIOJACHHS U BBIBOJBI, HO MPU 3TOM 3KCIIEPUMEHT MPOBEJECH HE
MOJIHOCTBIO WUJTU JIOMYIIEHbI HECYIIECTBEHHbIE OIIMOKHU B padOTe C BEIIECTBAMU U 000PYAOBaHUEM
Otmetka «3»



e Pabota BEIMoOMHEHA MPaBUILHO HE MEHEE Ye€M HAIOJIOBHHY WJIU JOMYIEHA CYIECTBEHHAs OMMOKa B X0J/1€ YKCIIEPUMEHTA,
B 00BSICHEHUH, B OpOopMIICHUU PabOThl, B COOJIOJEHUHU IMpaBUJ TEXHUKU O€30MacHOCTH MpU paboTe ¢ BEIIECTBAMH U
00opyI0BaHUEM, KOTOpask UCIIPABISAETCS 10 TPEOOBAHUIO YUUTEIS

OtrMmeTka «2»

e Jlomymiensl aBe (M OoJiee) CyIICCTBEHHBIE OIIMOKH B XOJI€ SKCIEPUMEHTa, B OOBSICHEHUH, B OPOPMIICHHH PabOTHI, B
COOJTI0/IEHNY TIPaBUJI TEXHUKHU O0€30MMaCHOCTH TP pabOTe C BEIIECTBAMHU M 000PYAOBAHUEM, KOTOPBIC YIAIIUNUCS HE MOKET
WCIIPaBUTH JaKE IO TPEOOBAHUIO YIUTEIIS

Otrmetka «1»

e Pabota He BBIMOIHEHA, Y yUAIIETOCS OTCYTCTBYIOT SKCIIEPUMEHTATBHBIC YMEHUS
Ouenka yMeHHii pemiaTh IKCIEPUMEHTAIbHbIE 32/1a41
OtrMmetka «5»

e [Inan pemieHus cocTaBieH NPABUIHHO

e [IpaBUIBHO OCYIIECTBIIEH MOAOOP XUMHUYECKUX PEAKTUBOB H 000PY10BAHUS

¢ JlaHo moaHOE OOBSICHEHUE U CIICTIAHBI BBIBOIBI

OtrMmetka «4»

e [Inan pemieHus cocTaBieH NPABUIHHO

o [IpaBUIbHO OCYIIECTBIIEH TOM0Op XUMHUYECKHMX PEAKTUBOB M O0OPY/IOBaHUS, MPHU HTOM JOIMYyIIEHO HE Ooyiee ABYX
HECYIIECTBEHHBIX OMMUOOK B OOBSICHECHUH U BBIBOJIAX

OtmeTtka «3»

e [lian peureHus cocTaBiIeH MPAaBUIBHO

e [IpaBUiIbHO OCYIIECTBIEH MOAOOP XMMHUYECKUX PEAKTUBOB U OOOPYAOBaHMs, HO JOIYIIEHA CYIIECTBEHHAs OIIUOKa B
00OBSCHEHUH U BBIBOJIAX

OtrMmeTka «2»
e JlomymieHs! aBe (1 Oosiee) OMKMOKY B MJIAHE PEIICHUS, B TTOJI00pE XUMUYECKUX PEAKTUBOB U 000PY10BaHUS, B OOBICHEHUN
U BBIBOJIAX
OtmeTtka «1»
e 3ajaya HE pelIeHa
OueHka yMeHHIl peliaTh pacyeTHbIE 3a1a4U



OtMmeTka «5»
e B nmormdeckom paccyXI€HUU 1 PEIICHUH HET OMMOOK, 3a/1a4ya pelieHa ParruoHaIbHBIM CIIOCOOOM
OtMmeTtka «4»
e B jmoru4eckoM pacCyXJI€HHHM W PEIICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa HepallMOHAIBHBIM CIIOCOOOM
WJIY JOMYIIEHO He 0o0Jiee IBYX HECYIIECTBEHHBIX OLIUOOK
OtMmetka «3»
e B jormyeckoM pacCyXIeHHH HET CYIIECTBEHHBIX OIMMOOK, HO JOIMYyIEHA CYIICCTBEHHAs ONIMOKAa B MaTeMaTHYECKHUX
pacuerax
OtMmeTka «2»
e lImeroTcs CylecTBEHHBIC OITMOKU B JIOTHYECKOM PACCYKACHUU U B PEIICHUN
OtMmetka «1»
e OTCyTCTBHE OTBETA Ha 3aJIlaHUC
OueHka MUCbMEHHBIX KOHTPOJIbHBIX PadoT
Onenka «5»
e OTBeT MOJHBIN U MPABUILHBIN, BO3MOKHA HECYILIECTBEHHAsI OLIMOKa
Onenka «4»
e OTBeT HEMOJHBIN WM JOIYIIEHO He 00Jiee TBYX HECYIICCTBEHHBIX OIIMOOK
Onenka «3»
e Pabora BBINOJHEHA HE MEHEE 4YeM HaMoJOBUHY, JOMYIIEHa OJIHA CYIIECTBEHHAas OIIMOKAa W TPU ITOM JIBE-TPHU
HECYIIECTBCHHBIC
OreHka «2»
e PaboTa BeIMOTHEHA MEHBIIIE YeM HAITOJIOBUHY HJIM COJEPIKUT HECKOJBKO CYIIECTBEHHBIX OIMHOOK
Onenka «1»
e Pabora He BBIIIOJIHEH
Ilpu ouenke 6bINONHEHUA NUCLMEHHOU KOHMPOJIbHOU padomvl HEOOX00UMO YUUMDBIEAMb MPEOOBAHUs e0UHO20
opozpaghuueckozo perxcuma
Ommemka 3a umozo8ylw) KOHMPOJbHYIO pAOOny KoOppeKmupyem npeouiecmeylouiue npu 6bviCMdAael1eHUU OMMEmKU 3d
yemeepmas, noyzooue, 200



KanennapHo-temaTnieckoe IJIaHUPOBaHUe 10 pusuke 9 Kiaace

Koa Oco0ble MesxknpeameTH
Hara Ne YMeHus U1 HABBIKH, TPEOOBAHUSA K YPOBHIO
-BO $hopmbl ble CBSI3H
NnpoBexa | ypo Tema ypoka NOATOTOBKH
CHILSL g | 1aco yaammxes OpraHu3anuu
B YPOKa
3akoHbI ABHKeHNSI M B3anmoaeicTBus (39 yacoB)
1 1 BBoanbiit unctpykraxk no T.b. | 3HATh NOHATHS: MEXaHUYECKOE JBUKEHHUE, Tect uu
MartepuanbHas TOUKa. MaTepuaibHas TOUKa, TeJI0 0TcuéTa, CucTeEMa 3a/laHus Ha
Cucrema orcyéra. OTCUETa. COOTBETCTBUE
YMeThb IpUBOIUTH IPUMEPHI MEXAHUYECKOTO
JIBHDKEHUS.
2 1 Tpaexropus. I1yTs. 3HATB NOHATUSL: TPACKTOPUS, IYTh, Tect wim Mamemamuxa.
[lepemernenue. IIepeEMELICHHE. ¢usnueckuit | Cucrema
YMeThb 00BACHATH UX (PU3UUYECKHIA CMBICII, JTUKTaHT. KOOpJMHAT.
OIpesieNATh KOOPAMHATHI IBUKYILErocs Teja. Bexkrop.
JencTBus ¢
BEKTOpaMH.
3 1 Omnpenenenne KOOpaNHaThI 3HATh NOHSTUS: TPACKTOPUS, TYTh, Jlexuus, Mamemamuxa.
JBIKYLIETOCS Tela. IepeMEICHHE. cocraBineHue | Cucrema
YMerb 00BACHATH UX (PU3HUUECKUNA CMBICT, OIIOPHOTO KOOPJIHHAT.
OINPEAEIIATh KOOPAUHATHI IBUKYILETOCS TeIa. KOHCIIEKTa Bekrop.
JeicTBus ¢
BEKTOPAMH.
4 1 Ilepemenienue npu 3HaTh (U3HUECKUN CMBICI MOHATUS CKOPOCTH; NunuBunyansHa
IPSIMOJIMHEHOM 3aKOHBI NPSIMOJINHEHHOTO PaBHOMEPHOTO s pabora.
PaBHOMEPHOM JIBUKEHUU JIBUKEHUSI.
JIBUKECHHE. YMeTh onucath U O0BSICHUTD JABHXKEHHE.
5 1 ['padmueckoe nmpencrasieHre | 3HATh YpaBHEHUS 3aBUCUMOCTH CKOPOCTHU U Urenue Mamemamuxa.
MIPSIMOJIMHENHOT O KOOpJMHATBI OT BPEMEHHU ITPH NMPSIMOJIMHEHHOM rpaduKoB, Cucrema
PaBHOMEPHOTO JIBUKEHHUSI. PaBHOMEPHOM JIBUKEHUH. onpejesNeHue | KOOpAUHAT.
YMeTh UNTaTh U AaHATU3UPOBATH TPAPUKH ¢usnyeckux | Bekrop.




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmet ble cBIs
CHILS g | TACO O OpraHu3anuu
B YPOKa
3aBHCHUMOCTH CKOPOCTH U KOOPAUHATHI OT BEJIMYHH. HeiicTBus c
BPEMEHH, YMETh COCTABJIATH YPABHEHUS 110 BEKTOPAMH.
NpUBEIEHHBIM IpaduKam.
6-7 2 Pewenue 3anau Ha YMeTh pemaTh aHATUTHYECKU U rpadudecKu NupuBunyanbHa
IIPSIMOJIMHENHOE PABHOMEPHOE | 3a7ja4d Ha OIIPENIEIICHUE MECTa U BpEMEHU s pabora.
JIBUKECHHUE. BCTPEUH JIBYX T€Jl, HA ONPEEIIEHNE KOOPAUHATHI
JBIKYLIETOCS TeJla, Ha ONPEICIICHUE CBA3EH
MEXJ1y KHHEMaTHUYeCKUMHU BEJTMUYMHAMU.
8 1 [IpsimonuneitHoe 3HaTh QU3MUECKUIl CMBICI TOHATHS CKOPOCTH; Jlexuwus,
PaBHOYCKOPEHHOE JIBUKEHUE. CpeAHel CKOPOCTH, MTHOBEHHOM CKOPOCTH, COCTaBJICHUE
YckopeHue. YPaBHEHHUs 3aBUCUMOCTH CKOPOCTH OT BPEMEHU OIIOPHOI'O
IIPU NIPSMOJIMHETHOM PaBHOYCKOPEHHOM KOHCIICKTA.
JBUKCHHH.
YMeThb 4uTaTh U aHAIM3UPOBATH IpapuKu
3aBHCHUMOCTH CKOPOCTH OT BPEMEHH, YMETb
COCTaBJISITh YPaBHEHHUS 110 MPUBEIEHHBIM
rpadukam.
9 1 | CkopocTh paBHOYCKOPEHHOTO | 3HATh (U3WYECKUI CMBICI TOHITHS CKOPOCTH; Jlexuus, Mamemamuxa.
MPSIMOJIMHENHOIO  JIBMKEHUS. CpeIHEN CKOPOCTH, MTHOBEHHOM CKOpPOCTH, cocraBiueHue | JImneinHas
I'paduk ckopoctu. YpaBHEHHUS 3aBUCMOCTH CKOPOCTH OT BPEMEHU OTIOPHOTO GyHKIUSA U ee
IIPY NIPSAMOJIMHENHOM PaBHOYCKOPEHHOM KOHCIIEKTA. rpadpux
JIBUKECHHH.
YMeTh uuTaTh U aHATU3UPOBATH TPAPUKH
3aBHCHUMOCTH CKOPOCTH OT BPEMEHH, YMETh
COCTaBJIATh YPaBHEHMS 110 IIPUBEIEHHBIM
rpaduxam.
10 1 Pemenue 3anau Ha YMeTsb pemiaTh aHAIUTHUECKU U rpadudecKu WunusBunyansHa | Mamemamuxa.
NpsIMOJIMHEHOE 3aJjauy Ha OIIpeJIeIeHne MeCTa U BpEMEHHU s pabora. Jlunelinas

PaBHOYCKOPCHHOC IBWKCHUC

BCTPCYU JABYX TCJI, HA OIPCACIICHUC KOOPANHATELL

byHKIMS U ee




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
nposex | ypo B0 Tema ypoka MOAr0OTOBKH (bopmbt ble CBisH

yaco OpraHu3anuu
eHusl Ka y4yammxcst

B ypOKa
JBUKYIIETOCs Tejla, Ha ONpeesIeHUe CBsI3el rpadux
MEXy KHHEMaTHYECKHUMH BEIMYHHAMM.

11 1 | Ilepememenue mpu 3HAaTb 3aKOHBI PSIMOJIMHEHHOTO Tect unu Mamemamuxa.
PSMOJIMHETHOM PaBHOYCKOPEHHOI'O IBHOKCHUS. Y METh 3aJlaHue Ha JInnelinas
PaBHOYCKOPEHHOM JIBUKEHUH. ONpPENENATh MyTh, IEPEMELLIEHUE U CPEIHIOIO COOTBETCTBUE | QYHKIIMS U €€

CKOPOCTb IPY IPSIMOJIMHEHNHOM rpaduk
PaBHOYCKOPEHHOM JIBHKEHUU, UATATh TpapuKu
IIyTU U CKOPOCTH, COCTABJIATh YPABHEHUS
MPSIMOJIMHENHOTO PAaBHOYCKOPEHHOT'O IBUKEHUS
12 1 [Tepemenienue npu Ymers pemaTh 3a7aun Ha onpeneneHue ckopoctu | CamocrositenbH | Mamemamuka.
MPSMOJIMHEITHOM TeJa U €ro KOOPAUHATHI B 1000 MOMEHT as pabora, JIunelinas
PaBHOYCKOPEHHOM JIBH>KEHUU BPEMEHH 110 33JJaHHBIM HauyaJlbHbIM yCIOBHSIM. pemieHne 3a1a4 | GyHKIHA U €€
0e3 HauaIbHOU CKOPOCTH. pas3Hoii creneHu | rpadux
CJIOKHOCTH.
13- 2 I'paduueckuii MeToa penieHus YMeTb, UCTIONB3YS IPaUK 3aBUCUMOCTH UccnenoBarense | Mamemamuxa.
14 3a/1a4 Ha paBHOYCKOPEHHOE CKOPOCTH OT BPEMEHH, ONPEAEIATh MyTh, Kas paboTa. KBanparuunas
JBUKCHHUE. IIPONJICHHBIN TEJIOM. byHkIuss U ee
rpaduk.
IImomanse
Tpaneunuu.
15 1 JlabopaTopuas padora Nel YMeTh onpenensiTh yCKOpeHue JlabGopatopHast | Mamemamuxa.
«Hccaenosanne PaBHOYCKOPEHHOTI'O IBMKEHUS, 3aIIUChIBATD paborTa, KBagparuunas
PaBHOYCKOPEHHOI'0 pe3ysbTaT U3MEPEHU B BUJIE TaOIHIIbI, 1€TaTh HalIu4yue byHKIIMS U ee
JABUKEeHUsI 0e3 HAYAJIBLHOH | BBIBOJIBI O NPOJIEIAHHOM paboTe U aHaIM3UPOBATh TaOJUIIBI, rpaduk.
CKOPOCTH». MOJIy4YE€HHBIE PE3YJIbTaThl; COOUPATh YCTAHOBKHU pHUCYHKa, [Tnomane
JUISL DKCIIEPUMEHTA 110 ONIUCAHUIO, PUCYHKY, WIIN MpaBUJIbHBIE | TPaANELHUH.
CXEMe€ U IIPOBOJAUTH HAOIIOIEHUS N3y4aeMBbIX MpsIMBIE,

SIBJICHUHN.

HN3MCPCHHUA,




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NnpoBesa | ypo B0 Tema ypoka NOATOTOBKH (bopmbt ble CBisH
CHILS g | TACO O OpraHu3anuu
B ypoKa
OTBET C
eAMHULIAMU
U3MEpEHUs B
CH, BBIBOI.
16 1 [ToBTOpeHHe u 0600IIEHNE 3HaTh OCHOBHBIC (HOPMYJIBI PABHOMEPHOTO U NunuBuayanpHa
MaTepuaia 1o TeMe PaBHOYCKOPEHHOTI'O JABM)KEHUS. g pabora.
«PaBHOMEpHOE U YMeTh IpUBOIUTH U OOBACHATH TPUMEPHI
PaBHOYCKOPEHHOE JIBI)KEHUE» | pAaBHOMEPHOTO, IPUMEHSTH (hOPMYIIBI IpH
MPAKTHYECKHUX pacyETax.
17 1 Kountpoabnas padora Nel YMeTrb NpUMEHATH NOJYYEHHbBIE 3HAHUS TIPU KonTponbhas
«IIpsimosnneiinoe pelIeHny 3a1ay. paborTa.
pPaBHOMEpHOe H
PAaBHOYCKOpEHHOe
JABUKEHH €»
18 1 OTHOCUTENBHOCTh YMeTh UCIONB30BaTh Pa3Hble METOIbI U3MEPEHUS Tect ¢
MEXaHUYECKOTO IBUJKEHUS. | CKOPOCTH TeJl. B3alMOITPOBEPK
ITonnMaTh 3aKOH CII0KEHUS CKOPOCTEH. oM
YMeTh UCIIOSIb30BaTh 3aKOH CII0KEHUSI CKOPOCTEH
IIPY PEIIECHUU 3a]ay.
19 1 WNHepuuanbHble CHCTEMBI 3HaTh (OPMYINPOBKY 3aKOHA HHEPLIMH, IEPBOTO PuznyecKkuit
orcueta. [lepBslii 3aK0H 3akoHa HeroToHa, nonsatue «HepuuanbHbe JTUKTaHT

HrroTtona

CUCTEMBI OTCUETA; BKJIA]] 3apYOEIKHBIX YUEHBIX,
OKa3aBIIUX HauOoOJbIlIee BIUSHUE HA PA3BUTHE
buzukn.

YMeThb 00BACHATH PE3yIbTaThl HAOTIOICHHIA 1
AKCIEPUMEHTOB: CMEHY JTHSI 1 HOYH B CUCTEME
oTcuéra, CBSI3aHHOU ¢ 3eMJIEH, B CHCTEME OTCUETA,
cBs3anHoOM ¢ CoJIHIIEM; OIICHMBATh 3HAUCHUE
MEPEMEILIECHUS U CKOPOCTH TEJIA, ONUCHIBATH




Ocoo0ble Me:xnpeameTH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
nposex | ypo B0 Tema ypoka MOAr0OTOBKH (bopmbt ble CBisH
yaco OpraHu3anuu
eHHA Ka ydyauuxcst
B ypOKa
TPACKTOPHIO ABUKEHUS OJTHOTO U TOT'O K€ Tea
OTHOCHUTEJIBHO PA3HbIX CUCTEM OTCUETA,
OOBSACHATh IPUMEHEHUE SIBJICHNUS NHEPLHH.
20 1 Bropoii 3akon HeroToHa. 3HATH CMBICI OHITHI: B3aMMOJICHCTBHE, PuU3NYECKHI
MHEPTHOCTb, 3aKOH; CMBICT (PU3UYECKUX BEIUYHH: JUKTaHT
CKOPOCTb, YCKOPEHHUE, CUJIa, Macca, AeIaTh
BBIBO/Ibl HA OCHOBE 3KCIIEPUMEHTAJIbHbIX JAHHBIX.
3natb GpopmynupoBky Broporo 3akona HeroToHa.
YMeTh BBIUUCIIATH PABHOJAEHCTBYIOILYIO CHIIBI,
HCIIONIb3Ysl BTOPOM 3aK0H HbroTOHA nIpu pemenun
3a/1a4, 00BSACHATH ABUKEHUE Tella O]l ACHCTBUEM
CHJIBI TSDKECTH.
21 1 Tperuii 3akon HproToHa. 3HaTh QOPMYIUPOBKY TPETHEr0 3aKOHA duznueckuit
Hsrorona. JHUKTAHT WA
TECT.
22- 2 Pemenue 3amau ¢ 3uatb popMynHpoBKH 3akoHOB HproTOHA, CamocrosiTenbH
23 IIPUMEHEHUEM 3aKOHOB COOTHOIIEHHUE MEXKAY CHIION U YCKOPEHUEM, ast paboTa win
HerotoHa. MOHSTHE MAcchl, €€ 0003HaUEHUE, CAUHUILY TECT, pEeIICHNE
U3MEpEHUsl. 3aJa4 pa3HOU
YMmernb pemaTh 3aa4u M0 TEME. CTETIeHH
CJI0KHOCTH.
24 1 CBoOoHOE majieHue. 3natb Ghopmyny s pacuéra mapameTpoB Mpu Jlexuus, [Tanenue kourku
CBOOOTHOM MaJICHUH. COCTaBJICHUE
YMmers pemate 3a/1a4M Ha pacu€T CKOPOCTH U OIIOPHOT'O
BBICOTHI IPH CBOOOHOM JIBUIKEHUH. KOHCIIEKTA.
YMeTb 00BACHUTH PUINUECKHI CMBICIT
CBOOOJTHOTO Ta/ICHUSI.
25 1 Pemenue 3amay Ha cBOOOIHOE

naacHuc TCI.

Ymers pemats 3a/1a4u 110 TEME.




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmet ble cBIs
yaco OpraHu3anuu
eHHA Ka ydyauuxcst
B YPOKa
26 1 JIBr>keHue Tela, OpoIIeHHOTO 3uatph Gopmyny s pacyéra mapameTpoB Mpu Jlexuus,
BEPTUKAJIBHO BBepX. Pemienne CBOOOTHOM MaJICHUH. COCTaBJICHUE
3a/1a4. YMers pemats 3a1a4u Ha pacué€T CKOPOCTH U OIIOPHOT'O
BBICOTHI IIPX CBOOOHOM JIBUIKEHUU. KOHCIIEKTA.
YMeThb 00BACHUTD (PU3NIECKUN CMBICIT
CBOOOJIHOTO Ia/ICHUSL.
27 JIBr>KeHue Tella, OpOIIEHHOro | YMeTh pelaTh NpsMYI0 U 00paTHYIO 3a1a4uu Jlexuwus,
TOPU30HTAIIBHO. KMHEMAaTUKHU [IPU IBUKEHUH T€J, OPOIIEHHbBIX COCTaBJICHUE
TOPU30HTAIIBHO. OIIOPHOI'O
YMeTsb 3anuchiBaTh YpaBHEHUS TPAEKTOPUN KOHCIIEKTa.
JIBIDKEHUS TeJa, ONpeleNIATh CKOPOCTh B JIFOOOM
MOMEHT BPEMEHH.
28 1 Pemenue 3anay Ha ABM)KEHHE | YMeThb pellaTh 337a4du IO TEME.
Tena, OpOIIEHHOTO YMmeTs 3anuchiBaTh YpaBHEHUS TPAEKTOPUN
TOPU30HTAIBHO BBEPX. JIBIDKEHUS TeJa, ONpeleNIATh CKOPOCTh B JIFO0OM
MOMEHT BPEMEHH.
29 1 JlaGopaTopnasi pa6ora Ne2 | YMeTh OonpeiessaTh yCKOpEeHUe CBOOOAHOTO JlaboparopHas
«HUcceaenoBanue cBoOOIHOIO | NMafCHUS TElA. pabora,
NaJiCHUs TeJ. HcceaenoBath ycKOpeHHE CBOOOAHOTO MaJCHHUS. HaJMuue
TaOJIUIBI,
PHUCYHKa,
IIpaBUJIbHbIE
psSIMbIE
U3MEpEeHUs.
OtBer C
eAMHULIAMU
U3MEpEHUS B
cucteme CU,

BBIBOJ.




Ocoo0ble Me:xnpeameTH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
npose1 | ypo B0 Tema ypoka NMOATrOTOBKH (bopmet ble cBIs
yaco OpraHu3anuu
eHusl Ka yqammxcst
B ypoka
30 1 | 3akon BcemupHoro tsrorenus. | 3HaTh UCTOPUIO OTKpBITUS 3akoHa Beemupnoro | CamoctosiTenbH
Pemienue 3aa4 Ha 3aKOH TATOTEHHUS. ast pabota, TecT
BCEMUPHOI'O TATOTEHUS. 3HATB CMBIC] BEJINYUH: «IIOCTOSHHAS
BCEMHMPHOTO TATOTEHUA», KYCKOPEHHE
CBOOOIHOTO HaICHUS».
VYMeTh paccuuThIBATh CUITY TATOTEHUS B
3aBHCUMOCTH OT PaCCTOSIHUSI MEXAY TeJlaMH,
YCKOpEeHHEe CBOOOHOIO MaJieHus UIs Tela,
MOJIHATOTO HaJl 3eMJIEN B pa3HbIX LIMPOTAX,
HaXOJSIIErocs Ha JIpyTux IJIaHeTaX, OObsCHATh
MIPWJIMBBI, OTJIUBBI U IpYrUe NOA00HbBIE SBICHHUS.
31 1 Yckopenue cBOOOTHOTO 3HaTBh CMBICI BEJIMYUH: «yCKOPEHUE CBOOOIHOTO ['pynnosas
najieHus Ha 3eMiie U Ipyrux NaICHUS». bpoHTanbHAS
HEOECHBIX Telax. YMeTh paccUuThIBaTh CUIIy TATOTEHUS B pabora
3aBHCUMOCTH OT PaCCTOSIHUSI MEXAY TeJlaMH,
YCKOpEeHHEe CBOOOIHOTO MaJIeHus IS Tena,
MOJIHATOTO HaJl 3eMJIEHN B pa3HbIX HIMPOTaX,
HaXOAIIerocs Ha JIpyTrux MjaHeTax, OObsICHATh
MIPWJIMBBI, OTJIMBBI U IpyrHe NMOA00HbIE SIBICHMUS.
32 1 [IpssMonuHenHOE 1 YMeTb onuchIBaTh U OOBSCHATH (pU3NUECKHE Jlexuus, Mamemamuxa.
KPUBOJINHENHOE IBUKEHHUE. SIBJICHUS: IBUKEHHUE TeJla 10 OKPYKHOCTH. COCTaBJICHUE OxpyXHOCTb 1
OIIOPHOTO €€ OCHOBHbIE
KOHCIIEKTA. JJIEMEHTHI.
33 1 JIBi>xeHue temna mo YMetsb pemath npsSMyro U 00paTHYIO 3a/1a4u Jlexuus, Mamemamuxa.
OKPYKHOCTH C ITIOCTOSIHHOM MO | KHHEMATUKH MIPH IBUKEHUH TEJ 110 OKPY>KHOCTH. COCTaBJICHUE OxpyKHOCTb U
MOJIYJIIO CKOPOCTBIO. YMeTsb 3anuchIBaTh YpaBHEHUS TPAEKTOPUN OIIOPHOTO €€ OCHOBHbIE
JBIDKEHUS TeJa, ONpesleNiATh CKOPOCTh B JIF0OOH KOHCIIEKTA. JJIEMEHTHI.
MOMEHT BPEMEHH.
34 1 VckycCTBEHHBIE CIYTHUKH

3unartp 1U3C, ycnoBus ux 3amycka Ha KpyroBylo U

I'pynnosas




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmet ble cBIs
CHILS g | TACO O OpraHu3anuu
B YPOKa
3emiu. AJUIMITUYECKYIO OPOUTBHI. bpoHTaTBHAS
YMeTb ucnonab30BaTh GOpMyIy EpBOH pabota
KOCMHMYECKOU CKOPOCTH.
ITonnmatp €€ Ha3HAYCHUE U POJIb IIPU
ianupoBanuu 3amycka N3C.
YMmeThb noscHATh TpeboBaHus K Beicote UC3 Han
3eMJIEN, TPUBOAUTH IPUMEPHI KOHKPETHBIX
3aIlyCKOB, UMETb IIPEICTABICHUE O BTOPOU U
TPETbe KOCMUYECKUX CKOPOCTSIX U
COOTBETCTBYIOLIUX OpOUTAX, IPOBOIUTH PaCUEThI
1o ¢hopmynam.
35 1 WNmnynbc. 3akoH coxpaHeHus: | 3HaTh CMBICI NOHATUN: B3aUMOJEICTBHE, 3aKOH, Jlexnwst. Hcmopus.
UMITYyJIbCa. UMITYJIbC; CMBICI (PU3UYECKUX BEJTUYMH:! CocraBiieHne | 3amyck IIepBOTO
CKOPOCTb, YCKOPEHHUE, CUJIa, Macca, UMITYJIbC; OIIOPHOI'O HCKYCCTBEHHOI'O
CMBICIT (PU3UYECKHUX 3aKOHOB: 3aKOH COXPaHEHUS KOHCIIEKTa. CIIyTHUKA.
HMITyJIbCa.
YMeTh onuchIBaTh U 00BACHATH (PU3HUECKHE
SIBJICHUS: MEXaHUUYECKOE B3aUMOJIEHCTBUE TEIT;
MPUBOJIUTH PUMEPHI IPAKTUUECKOTO
UCMOJIb30BaHUS (PU3NUECKUX 3HAHUI: 3aKOH
COXpaHEHHUs UMIyJbca. Bkiaa 3apyOexHbIx
yu€HBIX, OKa3aBIINX HauOoJblIee BIMSHUE Ha
pa3BuUTHE QUBHKHU.
36 1 Pemenue 3anay Ha 3aKoH YMeTh NpUMEHATh OJy4YeHHbIEe 3HaHUS IS CamocrosiTenbH
COXPAHEHHUS UMITYJIbCa. pemenust puznueckux 3aaay rno reme «Mmmynbe». | as paboTa win
3a/laHus Ha
COOTBETCTBHUE.
37 1 PeakTuBHOE ABMXKEHUE. 3HaTh CYIIHOCTh PEAKTUBHOIO JIBUKEHUS, Tect wm Acmponomus.
HAa3HAYEHHUE, KOHCTPYKLHMIO U IPUHILIUI JEHCTBUS becena o OcBoeHune




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
npose1 | ypo B0 Tema ypoka NMOATrOTOBKH (bopmet ble cBIs
CHILS g | TACO O OpraHu3anuu
B ypoka
pakeT, UMETh IIPEICTABICHHUE O BOIIpOCaM KocMoca.
MHOT'OCTYII€HYAThIX PaKeTax, BIaIeTh ypoKa, Buonozus.
UCTOpHUUYECKON MH(OpMaLIUEil 0 pa3BUTHH coo01IeHNS PeaktuBHOE
KOCMHMYECKOr0 KOpabJIeCTPOECHUS U Bexax yyaluxcs, JIBYDKEHUE B
KOCMOHABTHKH. Y METh II0JIb30BaTHCS 3aKOHOM MIpE3EHTAlMM. | IPUPOJIE.
COXpPaHEeHMsI UMIIYJIbca IPU PELICHUH 3a/1a4 Ha Hcmopus.
PEaKTUBHOE IBUKEHHUE. [IepBsblit osier
YeJI0BEKAa B
KOCMOC.
38 1 [ToBTopenue n o6o6menne | 3HaTh OcHOBHBIE (hopMynbl 3akoHa HeioToHa, WunuBuayansHa
MaTepuaa 1o TeMe «3aKOHbl | 3aKOH COXPaHEHUs UMITYJIbCA. s pabora.
HeroTona. 3akoH coxpaHeHHs | YMeTb IPUBOIUTH U OOBACHSATH IPHUMEPHI,
UMITYJIbCa» OPUMEHATH (HOPMYJIIBI IPU MPAKTUYECKUX
pacuérax.
39 1 Kontpoabnas padora Ne2 YMers IpUMEHATH N0JIy4CHHBIEC 3HAHUS TIPU Kountponbnas
«IIpsimosinHeiHOe pELICHNH 3a/1a4. pabora.
PaBHOMEpPHOE H
PAaBHOYCKOpPEHHOe
JABHKEHHUE»
Mexannueckue KoJie0aHusa U BOJHBI (15 yacoB)
40 1 Mexannueckue KojieOaHus. 3HaTh onpeeneHus KoiedaTenbHOM CUCTEMBI, Jlexmus.
KonebartenbHble CUCTEMBI: K0J1€0aTeIbHOT O ABM)KEHHUS, €T0 MPUYHHBI, OnopHblit
MaTeMaTHYeCKUH MasTHUK, rapMOHUYECKOTO KoJieOaHus, TapaMeTphbl KOHCIIEKT.
NPYKUHHBIA MasTHUK. K0J1e0aTeNbHOTO ABMKCHUS, €AMHUIIBI U3MEPEHHUS.
YMeTh onpeaesnsaTh aMIUIUTYY, IEPHO U
4acTOTY KOJeOaHusl.
41 1 | Benuunssl, XapakTepu3ylomme 3HATh NOHATHE MATEMAaTUYECKOTO MasITHUKA, Tect nnu




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmet ble cBIs
yaco OpraHu3anuu
eHHA Ka ydyauuxcst
B YPOKa
KoJiebaTebHOE IBI)KEHUE. MPYXKUHHOTO MasiTHUKA, IPOLIECC NPEBPAILIEHUS 3a/laHus Ha
[Tepuoas! kosebanuit SHEPIUHU NpHU KOJeOaHUSX. COOTBETCTBHUE,
pa3IMYHbIX MasTHUKOB. YMeTb 00BACHATH NPEBPALLECHUS SHEPTUU IPU pelieHue 3aaa4
KOJIEOaHUAX, ONIPEAEIATh aMIUIUTYAY, IEPUOA U | Pa3HOH cTeneHu
4acTOTy KojieOaHUN HUTSHOIO MasiTHUKA U CJI0KHOCTH.
IPYKMHHOI'O MasiTHUKA.
42 1 Pemenue 3ana4 no reme 3HaTh cMbICT (PU3NUECKUX TOHATHUI: CamocrosTenbH
«Mexannueckue KoueOaHus». KoJieOaTeNbHbIC JBUKEHUS, TAPMOHUYECKUE ast paboTa wiu
Kosie0aHUs, CMbICT (PU3NYECKUX BEJTUUUH: TECT, 3alaHus
MIEepHUOJ], YaCTOTa, AMILIUTY/IA. Ha
YMeTh 00BACHUTH IPEBPALLCHUS SHEPIUU TIPU COOTBETCTBHUE.
KoJ1e0aHUsX, IPUMEHSTH [1OJIy4EHHbIE 3HAHUS JIJIS
peweHust pU3NYECKUX 3a/1a4 110 TeMe
«Mexannueckue kosie0anus». Onpenensitb
xapakTep (PU3NIECKOro mporiecca mo rpaduky,
TabnuIe.
43 1 JlabopaTopnasi padora Ne 3 YMeThb onMChIBaTh U OOBACHATH PE3YIbTATHI JlaGopatopHas
«HUccaenoBanue HaOII0JIEHUH U DKCIIEPUMEHTOB: U3y4YeHUE pabora,
3aBHCHMMOCTH NIEPHOJAA U KoJIe0aHUH HUTSHOTO MasiTHUKA U U3MEPEHUE HaJIuuue
YacTOThI CBOOOIHBIX YCKOPEHHSI CBOOOTHOTO TaJeHUSs; COOMpaTh TaOIHIIBI,
KoJIeOaHu i YCTaHOBKY AJIS1 DKCIIEPUMEHTA 110 OITMCAHUIO U PHUCYHKa,
MATEMATHYECKOr0 MAITHUKA | TIPOBOAUTH HAOJIOIEHUS U3Y4aeMBbIX SIBJICHHM. IIpaBUJIbHbIE
OT ero JJIHHBD). BbInoaHATH HEOOX0IUMBIE U3MEPEHUS U psSIMbIE
pacuéthl. JlenaTh BBIBOJBI O MPOJIETaHHOM paboTe U3MEpEHNs,
Y aHAJIM3UPOBATh MOITYYEHHBIE PE3YJIbTATHI. OTBET C
eAMHULIAMHU
U3MEpEHUS B
CHU, BBIBOI.
44 1 Pemenue 3ana4 Ha 3HAaTBH METO]I ONIPENETIEHUS] YCKOPEHHUS Tecr,




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmet ble cBIs
yaco OpraHu3anuu
eHHA Ka ydyauuxcst
B YPOKa
KoJiebaTebHOE IBI)KEHUE. CBOOOTHOTO Ta/ICHUS TIPH TOMOIIN ¢buznyeckuii
MaTEMaTHYECKOr0 MasiTHUKA, €r0 MPEUMYIIECTBO JUKTaHT.
U IPAKTUYECKOE UCIIOIb30BaHUE.
YMeTb onMChIBaTh U OOBACHATH MPOLIECC
BO3HUKHOBEHHSI CBOOOTHBIX KOJIeOaHUH Tena Ha
HUTH.
YMeThb onpeaensaTh napaMeTphl KoueOaHui
MaTEMaTH4eCKOr0 MasiTHUKA, CTPOUTH U YUTATh
rpaduku.
45 1 Mexanuueckue BoJIHbL. Bunpl | 3HaTh onpezeneHue BOJHbI BUbl MEXaHUUECKUX PuznyecKuit
BOJIH. BOJIH, OCHOBHBIE XapaKTEPUCTUKHU BOJIH: JUKTaHT,
CKOPOCTb, JUIMHY, YaCTOTY, IEPUOJ U CBSI3b 3a/laHus Ha
MEXy HUMH. COOTBETCTBUE
YMmeTsb pa3nuuaTh BUAbI MEXaHUYECKUX BOJIH, WM TECT.
OINPEAEIATh CKOPOCTh, JUIMHY, YAaCTOTY, IEPHO
BOJIHBI.
46 1 JliMHa BOJIHBL. 3HaTh ONpe/eIIEHNE BOJIHBI BUJIbI MEXaHUYECKHUX Jlexuusi.
BOJIH, OCHOBHBIE XapaKTEPUCTUKHU BOJIH: CocraBnenue
CKOPOCTb, JUIMHY, YaCTOTY, IEPUOJ U CBS3b OIIOPHOT'O
MEX/y HUMH. KOHCIIEKTa.
YMmeTsb pa3znuuaTh BUABI MEXaHUYECKUX BOJIH,
OTPEAEIATh CKOPOCTh, JUIMHY, YAaCTOTY, IEPHOJ
BOJIHBI.
47 1 Pemenue 3agaq Ha 3HaTh CMBICT GU3UYECKUX TTOHSITHIA: NunuBrnyansHa
OIIpEAEIEHUE JITTMHBI BOJIHBI. KoJsiebaTebHble IBI)KEHUS, FTApMOHUYECKHE s pabora.

KoJe0aHusl, CMbICT (PU3NUYECKUX BEIHYUMH:
[IEpUOJ, YaCTOTA, aMILIUTY/a.
YMeTb 00BACHUTH MPEBpAILIEHUS] SHEPTUH ITPU
KOJIEOAHUSIX, TPUMEHSTh MTOJyYSHHbIE 3HAHUS JIJIsI




Koa Oco0ble MexknpeaMeTH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmbt ble CBisH
CHILS g | TACO O OpraHu3anuu
B YPOKa
pemieHust (PU3MYECKHX 337134 110 TeMe
«Mexanndeckue kKosnedanus». OnpenensTsb
XapakTep (pU3UIECKOro mporecca no rpaguky,
TaOJIHLIE.
48 1 3BYKOBBIE€ BOJIHBI. 3BYKOBBIE 3HaTh CMBICII TOHATHI: KOJIeOaTeIIbHBIC Jlekmus. My3zvika.
SBJICHUS. JBIKEHMS, KoJiebaTenbHasi cCucTeMa. CocraBiienue | My3bIkanabHbIE
YMeTb OnMchIBaTh BOSHUKHOBEHHS 3BYKOBBIX OIIOPHOI'O 3BYKH.
BOJIH 1P KOJIEOAHUSX KaMEpTOHA; Ha IIpUMepe KOHCIIEKTA. My3bIKalIbHbIE
MeraoHa OOBIICHATh, KaK YBEIMYUTh IPOMKOCTh UHCTPYMEHTBl U
3BYyKa. UX HaCTpOMKa.
49 1 Beoicora u TemMOp 3ByKa. 3HaTh CMBICI IOHATUN TPOMKOCTb U BbICOTA Jlexnwst. buonocus.
I'pomkoCTh 3ByKa. 3ByKa. CocraBienune | Opranbl  ciyxa
YMeTb onuchIBaTh BOSHUKHOBEHHS 3BYKOBBIX OIIOPHOI'0 YesioBeKa U
BOJIH TP KOJIeOaHUSAX KaMEPTOHA; Ha IIPUMeEpe KOHCIIEKTA. KUBOTHBIX.
MeradoHa oOBSICHATh, KaK YBEJIMYUTh T'POMKOCTh [Iym.
3BYKa.
50 1 Pacnipoctpanenue 3Byka. 3HATBH IPUUMHBI PACIIPOCTPAHEHM S 3BYKOBBIX Jlexuusi. Mysvixa.
CxopocTb 3ByKa. BOJIH B CpeJie, X OTPAKEHUsI, BOSBHUKHOBEHHUE CocraBnenue | My3bIkajabHbIE
9Xa. YIIBTpa3ByK U €r0 IPUMEHEHUE. OIIOPHOT'O 3BYKH.
YMeTb 00BSACHATH pa3inyve CKOPOCTeR KOHCIIEKTa My3bIKanbHbIE
pacnpoCTpaHEHUs B PA3JINYHBIX CpEAaX, UHCTPYMEHTBl U
MPUBOJIUTH IPUMEPHI SIBJICHUM, CBA3aHHBIX C UX HaCTpoOMKa.
pacnpoCTpaHEHUEM 3BYKA B PA3JINYHBIX Cpeax.
51 1 OtpaxxeHue 3Byka. IXo. 3HaTh IPUYHHBI PACTIPOCTPAHEHUS 3BYKOBBIX Jlexuws. buonocus.
Pemenue 3anau. BOJIH B CPEJIE, X OTPAKEHUsI, BOSHUKHOBEHUE CocraBnenne | Opranbl  ciyxa
3BYKOBOI pe30HAHC. 9Xa. YIBTPa3ByK U €ro NPUMEHEHHE. OMOPHOTO YyeroBeKa u
YMeTb 00BSICHITh pa3Iuune CKOPOCTeH KOHCIIEKTA. JKUBOTHBIX.




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
npose1 | ypo B0 Tema ypoka NMOATrOTOBKH (bopmet ble cBIs
CHILS g | TACO O OpraHu3anuu
B ypoka
pacnpoCTpaHEHUs B Pa3jIMYHbIX CpEAax, Camocrostenss | Llym.
IPUBOUTH NIPUMEPHI SIBIECHUHN, CBA3AHHBIX C ast pabora.
pacnpoCTpaHEHUEM 3BYKa B PAa3JIMYHBIX Cpeax.
52 1 Pewenue 3amad o reme YMerh IpUMEHATH NIOJIy4CHHBIC 3HAaHUS U Pewenune 3anau
«MexaHuueckue KojaeOaHus U | yMEHUS PU PELICHUH 3a/1a4. pasInYHON
BOJIHBDY. CTEIEHU
CJIO’KHOCTH.
53 1 [ToBTOpenue n 0600IIEeHNE 3HaTh onpe/iesieHne BOJIHBI BUJIbI MexaHnueckux | MHauBuayanbHa
Mmarepuaa 1o TeMe BOJIH, OCHOBHBIE XapaKTEPUCTUKH BOJIH: s pabora.
«MexaHuueckue KoneOaHus u CKOPOCTb, JUIMHY, YaCTOTY, IEPUOJ U CBSI3b
BOJIHBI» MEXy HUMH.
YMeThb IPUBOJIUTH U OOBSCHATH IPHUMEPHI,
OPUMEHATH (HOPMYJIIBI IPU MPAKTUYECKUX
pacuérax.
54 1 | KonTpoJbHas pa6ora Ne 3 mo | YMeThb IPUMEHSTh NOJIy4YEHHbIE 3HAHUS U Kontponbnas
Teme «MexaHu4ecKkue YMEHMSI IPU pELICHUH 3a/1a4. pabora.
KOJIeOaHUs ¥ BOJHBI»
JIEKTPOMArHUTHBIE sIBJICHHUS (22 4acoB)
55 1 MaruurtHoe nosne. 3HaTh NOHATHE: MarHuTHoe nosie. OmnbIT VYpok n3ydeHus
OnHopoaHOE U HEOAHOPOAHOE | DpcTena. B3aumoseiicTBue MarHuToB. HOBOTO
MarHMTHOE IOJIE. MaTepuaia
56 1 I'papuueckoe nzobpaxenne | [loHUMaTh CTPYKTYypy MarHUTHOTO noJis, yMeTs | KomOuHupoBan
MarHMTHOTO TOJIS. 00BSICHATH Ha IPUMEPaxX rpaUKOB U PUCYHKOB. HBIN
S7 1 HampaBnenue Toka u IHoHumMaTh CTPpYKTypy MarHUTHOTO MOJSA, yMeTh | Penenue
HaIpaBJIEHUE JINHUH €T0 OOBSICHATBH Ha MIPUMEPAX. KaueCTBEHHBIX
MarHMTHOTO TOJIS. 3aja4
58 1 O6napy>xeHue MmarHuTHoro | 3Hathb cuiny Ammnepa, oObACHATh GU3HYECKUN Komb6unnpoBan




Kon Ocoo0ble MexnpeamerH

Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
npose1 | ypo B0 Tema ypoka NMOATrOTOBKH (bopmet ble CBisH

yaco OpraHu3anuu

eHHA Ka ydyauuxcst
B ypoka
I0JISL 110 €r0 JCHCTBHIO HA CMBICIL. HBII
aJeKTpudeckuil Tok. [TpaBuiio
JIEBOM PYKH.

59 1 Pewenne 3anau «/lelictBue | YMeThb IIPUMEHSATH [IOJYYEHHbIEC 3HAHUA U CamocrosTenbH
MarHuTHOTI'O 10JI Ha YMEHUS MPU PEeLICHUH 3a/1a4. ast pabota
IIPOBOJHUK C TOKOM)

60 1 WHayKIust MarHUTHOTO NOJIs. | 3HATH CHIIOBYIO XapaKTEPUCTUKY MarHUTHOTO 3akperuieHue

10JIs1 — UHAYKLHIO. 3HAHWUMI

61 1 | Pemenue 3a1ay Ha YMeThb IPUMEHSATH OTy4YE€HHbIE 3HAHUS U Pemenune
«OOHapyXeHHe MarHUTHOT'O YMEHHUSI [IPU PELICHUH 3a]1ay. KayeCTBEHHBIX
I10JI51 110 €ro JeMCTBUIO Ha 3a1a4
aNeKTpudecKuii ToK. ITpaBuio
neBoi pyku. Unaykuus
MarHMTHOT'O HOJIS»

62 1 | MarauTHsbIi TOTOK 3HATh NOHATHE «MarHUTHBIN IOTOK», HAMCATh becena no

($hopMyIly 1 OOBSICHHUTB. BOIIpOCam

63 1 | JlaGoparopuasi pa6ora Ne4 | 3HATh TOHSATHE «JIEKTPOMArHUTHAS MHIYKLIUS», Odopmnenue
«H3yyenue SIBJICHUSI | TEXHUKY O€30MacCHOCTH MpH padoTe ¢ paboThl, BBIBO/I.
3JIEKTPOMATHUTHOH 3JIEKTPONIPUOOPaMHU.

HHIYKIHH)

64 1 | SiBneHue HyIEKTPOMArHUTHOM | 3HATH MOHATHUS: PJEKTPOMAarHUTHAs MHIYKLNA, Tect
WHIYKIHH. CaMOMHIyKIuS, npaBuio JIeHia, Hanucarb

bopMyity 1 OOBSICHUTB.

65 1 | IlonmyueHue nepeMeHHOTO 3HaTh C1IOCOOBI OMYYEHUS IIEKTPUUIECKOTO Kom6unupoBan
NNEKTPUYECKOTO TOKA. TOKa, IPUHIMII JIelcTBUS TpaHchopmaTopa. HBIH YpOK.
Tpanchopmarop. YMeTh O0BSICHUT.

66 1 | Pemenue 3aau Ha «SIBieHue YMeThb NpUMEHSTD MOJIyY€HHbIE 3HAHUS U CamocrosiTenbH
AJIEKTPOMAarHUTHOM YMEHHS [IPU PELICHUH 3a]1a4. ast pabora.

VHIYKIAWD)




Koa Oco0ble MexknpeaMeTH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmet ble CBisH
CHILS g | TACO O OpraHu3anuu
B YPOKa
67 1 | DnexTpoMarHuTHOE MOJeE. 3HATB OHATHE <AJIEKTPOMArHUTHOE MOJIE» U Tecr.
YCJIOBUS €T0 CYNIECTBOBAHHS.
68 1 | DnexTpoMarHUTHbBIE BOJIHBI. ITonnMaTp MeXaHU3M BO3HUKHOBEHUS becena no
AJIEKTPOMAarHUTHBIX BOJIH. BOIIpOCaM,
3HaTh 3aBHCHUMOCTb CBOMCTB HU3JIy4E€HUH OT UX pelieHue
JUIMHBI, IPUBOIUTD NPHUMEPBL KaueCTBEHHBIX
3aja4.
69 1 [ITkaya 3neKTpOMarHMuTHBIX ITonuMaTths MexaHu3M BO3HHUKHOBEHUSI Bbecena o
BOJIH. AJIEKTPOMAarHUTHBIX BOJIH. BOIIPOCAM, TECT.
3HATh 3aBUCUMOCTbH CBOMCTB U3JIy4E€HUH OT UX
JUIMHBI, IPUBOJINUTD IPUMEPBL
70 1 | Pemenue 3anau YMerh IpUMEHATH NIOJIYYCHHbIC 3HAHUS U CamocrosiTenbH
«DJIEKTPOMArHUTHBIE BOJIHBI) YMEHHs [IPU PELICHUH 3a]1a4. as pabota
71 1 | UnTepdepennus ceera. 3HAaTBh UCTOPUYECKOE PA3BUTHE B3IJIA0B HA Kom06unupoBan
IIPUPOLY CBETA. HBI YPOK
72 1 | DaexTpoMarHuTHas Mpupoaa 3HATBH UCTOPUYECKOE Pa3BUTHE B3IJIA0B HA becena o
CBETAa. IIPUPONY CBETA. BOIIPOCAM, TECT.
73 1 | BausiHue 31€KTpOMarHUTHBIX 3HaTh BIUSHUE 3JIEKTPOMAarHUTHBIX U3ITy4YeHUN becena o buonocus.
U3JIy4EHU! Ha JKUBBIE HAa JKUBBIE OPTAHU3MBI BOIIpOCaM, BoznelictBue
OpraHU3MBbI JTOKJIa Ibl 3JEKTPOMarHuTH
BIX BOJIH
pa3IMYHbIX
4acToT Ha
OpraHu3M
4eJI0BeKa.
[Ipynunna
MyTalu.

[IpumeHeHue B

TCXHUKCE,




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
npose1 | ypo B0 Tema ypoka NMOATrOTOBKH (bopmet ble cBIs
yaco OpraHu3anuu
eHusl Ka yqammxcst
B ypoka
MEJMIIMHE.
74- 2 [ToBTOopenue n o6o0ImeHne | YMerhb pemars 3a1aun o teme «Ctpoenue aroma | MHauBuayanbHa
75 MaTepHaa 1o Teme ¥ aTOMHOTO SIApay. s paboTta
«DJIEKTPOMAarHUTHOE TOJIE.
OJeKTpOMarHUTHbIE
KOJICOAHUS ¥ BOJHBI»
76 1 | KourpoabHnas pagora Ne 4 mo YMerh IpUMEHATH NI0JIy4YCHHBIC 3HAHUA U Kontponbnas
Teme «JIeKTPOMATrHUTHOE YMEHHUSI [IPU PELICHUHU 3a]1a4. pabora.
noJie. JJIeKTPOMATrHUTHbIE
KOJIeDaHUs U BOJHBI»
CtpoeHue aTomMa u aTOMHOTO siipa. Ucnosib3oBanmne YHeprum aToMHbIX sijiep (20 yacos)
77 1 PannoakTHBHOCTH Kak 3HaTh npuponay anba-, 6era-, raMmma-Iydei. Jlekmusi, 6ecena
CBH/IETEJILCTBO CII0KHOTO 10 BOIIPOCaM.
CTPOEHHS aToMa.
78 1 Mopenu atomoB. OnbIT 3HaTh cTpoeHue aToma 1o Pesepdopay, nokazate | CamocTosATeNnbH
Pezepdopna. Ha MOJICTISIX. ast paboTa i
TECT.
79 1 PanuoaxkTuBHBIE TpeBpalieHust | 3HATH IPUPOLY PAAMOAKTUBHOIO paciaja U ero Ouznueckuit | Xumus.
aTOMHBIX SIJED. 3aKOHOMEPHOCTH. JMKTAHT. [Tepuonuueckas
cucrema
XUMUYECKHUX
anemenTtoB J[. U.
Menpeneesa.
XHUMUYECKUE

3JIEMEHTHI U UX
0003HaUeHMS.




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
npose1 | ypo B0 Tema ypoka NMOATrOTOBKH (bopmet ble cBIs
CHILS g | TACO O OpraHu3anuu
B ypoka
80 1 DKcrepuMeHTabHbIE METO/IbI | 3HATH COBPEMEHHBIE METO/IbI OOHAPYKEHUS U Tect nmm
UCCIIEIOBaHMsI YacTHLL. UCCJICIOBaHMS 3aPSDKEHHBIX YaCTULL U SIICPHBIX 3aJaHMs Ha
MPEBPALLICHU. COOTBETCTBUSI.
81 1 OTKpbITHE IPOTOHA U 3HATBH UCTOPUIO OTKPBITHSI IPOTOHA U HEUTPOHA. becena o Xumus.
HEUTpoHA BOIIPOCAM. Crtpoenue aToma
82 1 CocTtaB aTOMHOIO s/1pa. 3HaTh cTpOCHHE sApa aTOMa, MOJIEIH. Ousnueckuil | Xumus.
MaccoBoe uucio. 3apsaoBoe quktanT wim | [lepuoauueckas
YHCIIO. TECT. cucrema
XUMHYECKHUX
anemenToB . U.
Menneneesa.
XuMuueckue
AJIEMEHTHI U UX
0003HaYEHHUS.
83 1 Pemenue 3anau «Cocras Ymers pemats 3agaun «CocTaB aTOMHOTO Spa. CamocrostensH | Xumus.
aTOMHOTO siipa. MaccoBoe MaccoBoe uncio. 3aps10BO€ YUCIO». as pabora. CrpoeHnue atoma
4KCII0. 3apsI0BOE YHCIIO»
84 1 N3otomsl. 3HATB NOHATHE «IIPOYHOCTH ATOMHBIX SJIEPY. Komb6unupoBan
HBII YPOK
85 1 Anbda- u 6eTa- pacnas. 3HaTh NpaBWIO cMeNIeHus anb(da- u 6eTa- KomOunupoBan
IIpaBmiio cmemeHusl. pacnan. HBIM YPOK
86 1 Pemenwue 3amay «Anbda- 1 | YMeTh pemath 3a71aun Ha «Ajbda- u OeTa- duzndeckuit
6era- pacnaz. [IpaBuio pacnan. [IpaBuno cMenieHus» JUKTaHT
CMEILEHUs»
87 1 SAnepHsble cuibl. DHEPrus 3HaTh NpUpOY AACPHBIX cui, GopMyiy sHepruu | CamMoCTOATEeNbH
cBs3u. Jlegext macc. cBs13U U (hopmyny nedexra macc. ast pabora.
88 1 Pemenue 3aa4y « JHepruio YMeTsb pemiaTh 3a7jaur Ha HaX0XKJIEHUE SHEPTUn Pemenue 3anau




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
NpoBexa | ypo B0 Tema ypoka NOATOTOBKH (bopmbt ble CBisH
CHILSI g | TACO O OpraHu3anuu
B YPOKa
CBSI3U, Ie(EKT Maccy CBSI3U U JleeKTa Macc. pa3Iu4HON
CTEIICHU
CJI0)KHOCTH
89 1 Jlenenue saep ITonnMaTp MexaHU3M JAEICHUS SIIEp YpaHa. NuauBuayaibHa
ypaHa. llennsle saepHble s pabora.
peaxkiuu.
90 1 SnepHslii peakTop. 3HATB yCTPONCTBO SIEPHOIO PEAKTOPA. KomOunupoBan | ObK
[IpeobpazoBaHue BHyTpEeHHEH HBII YPOK [Iponukaromias
SHEPIUU SAEp B IIEKTPUUECKYIO panuanus.
SHEPTHUIO. PannoaktuBHoe
91 1 JladopaTopHasi pabora Ne 5. | [IpnoOpereHne HaBBIKOB MPU paboTe ¢ Odopmienne | 3arpsA3HeHUE U
«M3yueHue nejieHus sigep | 00OPYyAOBaHHEM. paboThl, BEIBOA. | CPEACTBA
ypana no ¢pororpapusam 3aLUATHl OT HETO.
TPEKOB». Jlo3a 00myueHusl.
92 1 TepmosinepHas peakuus. 3HaTh yCI0BUS IPOTEKaHUs, IPUMEHEHHE Tecr, Gecena. | buomorwus.
ATOMHasl SHEpreTuKa. TEPMOSIACPHON PEAKIIUH. PannoaktuBHBIE
3HATH IPEUMYILECTBA U HEAOCTATKH aTOMHBIX M30TOIIbI B
AJIEKTPOCTAHIINA. ounosorun u
93 1 buonornueckoe nelicTeue 3HaTbIquHHa3aunn$10TpanH0aKTHBHHX becena. MEIUIHHE.
paguanuu. W3JIy4CHU.
94 1 [ToBTOpenue n 06001IEeHE Ymers pemats 3agauu 1o teme «Crpoenue aroma | MaauBuayaibHa
MaTepuaia 1o TeMe Y ATOMHOTO SIAPay. g paboTa
«Ctpoenue atoma u
aTOMHOIO SIAPa»
95 1 KonTposbnas padora Ne 5 YMers IpUMEHATH NI0JIy4CHHBIEC 3HAHUSA U KonTponbHas
«CTpoeHue aToMa U aTOMHOI0 YMEHHUS NIPU PELICHUH 3a/1a4. pabora.
SAAPA».
96 1 [ToBTOpEHNE «3aKOHBI O060011eHNEe U CHUCTEMATU3ALUS TTOTY4YE€HHBIX Tecr.

JABMDOKCHUS U BSaHMOJIeﬁCTBI/IH))

3HAHUN.




Kon Ocoo0ble MexnpeamerH
Hara Ne YMeHus1 M HABBIKH, TPeOOBAHUS K YPOBHIO
-BO dbopmbi ble CBSI3HM
npose1 | ypo Tema ypoka NMOATrOTOBKH
yaco OpraHu3anuu
eHusl Ka yqammxcst
B ypoka
97 1 | IloBTOpeHue «3aKOHBI O060011eHNe U CHUCTEMATU3ALUS TTIOTY4EeHHBIX CamocrosTenbH
JBYDKEHUS U B3aUMOJICHCTBUSA» | 3HAHUH. ast paboTa win
TeCT.
98 1 | IloBTopenue «Mexannueckue | OO0OIIEHNE M CUCTEMATH3ALHS TTOJTyYECHHBIX KomOunupoBan
Kosie0aHMs U BOJIHbBI» 3HaHUII. HBIH YpOK
99 1 | [loBTOpeHue O060011eHNEe U CUCTEMATU3ALUS TIOTY4EeHHBIX KomOunupoBan
«DNEKTPOMAarHUTHOE T0JIE. 3HaHU. HBII YpOK
DNeKTpOMarHuTHHIC
KoJIe0aHUs U BOJIHbBI)
100 1 [ToBTOpEeHME O0600611eH1Ee U cCTEMAaTU3alKs TOJIyYE€HHBIX CamocrosiTenbH
«DNEKTPOMAarHUTHOE I0JIe. | 3HAHMH. ast paboTa nim
DNEeKTpOMarHUTHBIC TECT.
K0JIeOAaHUs ¥ BOJIHBI»
101 1 | [loBropenue «Ctpoenue atoma | O600IIEHNE U CHCTEMATU3AlIMS [TOJIyYE€HHBIX NnauBuayaibHa
Y aTOMHOTO si/ipa 3HaHUI. g pabora
102 1 Oo6o06menne u O06001IeHre U CHCTEeMAaTH3aIUS TTOTYIEeHHBIX TectupoBanue

CUCTEMaTU3aLMsA NOJIyYEHHBIX
3HaHUU. ITOroBeIi ypoK.

3HAaHUU.




