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1.11osicHUTEJLHAS 3aIIUCKA

HopmaTuBHBIEe MpaBoBbIe JOKYMEHTHI, HA 0CHOBEe KOTOPBHIX pa3padoTaHa padoyasi mporpaMma:

®denepanbHbiii 3akoH «O06 06pazoBanuu B PO» ot 21.12.2012 No 273-D3;

®enepanbHblii KOMIIOHEHT IOCYAapCTBEHHOIO CTaHAApTa CPEAHETO (ITOJHOT0) 00IIEro 00pa30BaHUs, yTBEPKACHHOTO
npuka3zoM MunucrepctBa oopazoanus PO ot 05.03.2004 Ne1089;

®denepanbHbIil IepeYeHb JOKYMEHTOB YUeOHUKOB, PEKOMEHI0BaHHBIX (JOMYLIEHHBIX) K UCIIOJIb30BAaHUIO B 00pa30BaTEIb-
HOM Ipo1ecce B 00pa30BaTEIbHbIX YUPEKACHUAX, PEATH3YIOIIMX 00pa30BaTelIbHbIE IPOrpaMMbl 00ILIEr0 00pa3oBaHus U
UMEIOIMX TOCYIapCTBEHHYI0 akkpeauTauio Ha 2020-2021 yueOHslii roz;

. [Iucemo MunucrepctBa oOpazoBanus 1 Hayku PT ot 3 mapta 2016 rona Nel815/16 «O HampaBieHUN peKOMEHAALMM 110

COCTAaBJICHHIO 00Pa30BaTEIbHOM MPOrpaMMbl U pabOUHX MPOrpaMM YUeOHBIX IPEIMETOBY;

. YueOuslit niman MBOY «VYnesnosckas COL» na 2021-2022 yuyeOHBbIH rof;
. l'onoBoii kanennapueii rpapuk MBOY «Yabpsaunosckas COILL» na 2021-2022 yueOublil TO1;
. CaHUTapHO-’MUAEMUOJIOTUUYECKUE TPEOOBAHUS K YCIOBUSAM U opranuzanuu ooyuenus B OV, yTBepKJIeHHbIE

NOCTAaHOBJEHUEM [ TaBHOTO roCcyAapCTBEHHOT0 caHuTapHOoro Bpadya P® ot 29.12.2010 Nel189.

Cmamyc 0oKymMenma




Pa0ouasi nporpamma no pusnke 9 KJii. cocTaBjieHA B COOTBeTCTBHHU ¢ DelepaibHBIM roCyAapcTBEHHBIM 00pa30-
BaTeJbHBIM CTAaHAAPTOM: «DPu3nka» 7-9 kiaaccel (0a30Bblid yPOBEHb) U NMPUMEPHBIX MPOrPaMM IO Y4eOHBIM MPeAMETaAM.
®dusuka. 7 — 9 kiaaccoi: mpoekt. — M. : IIpocBemenue, 2011. — 48 ¢. — (CTangapTbl BTOPOro noKoJeHus ). , HA OCHOBE pa-
0ouux nporpamm no ¢pusuke. 7 — 11 kaaccsi / [log pen. M.JI. KopueBuu. — M. : MJIEKCA, 2012. , Ha 0CHOBe aBTOPCKHX
nporpamm ( aBTopoB A.B.Ileppimikuna, E.M. I'yThuk, I'.S1. Makumena, b.b. Byxosuesa, H.H. Cotckoro) ¢ yuerom tpe-
O0oBanuii 'ocynapcTBeHHOro 00pa3oBaTeJIbHOI0 CTAHAAPTA BTOPOT0 MOKOJIEHHS.

[Iporpamma cooTBeTCTBYET 00pa30BaTEIbHOMY MUHUMYMY COJIEpKaHUsI OCHOBHBIX 00pa30BaTeNIbHBIX MPOrpaMM U Tpedo-
BaHUSAM K YPOBHIO MOJIFOTOBKH Y4YalIUuXcsl, MO3BOJISIET padoTaTh 0€3 Mmeperpy3oK B Kiacce ¢ AeTbMU Pa3HOTO YPOBHSA 00yUYeHUs U
uHTepeca K ¢pusnke. OHa Mo3BoJIAeT CHOPMUPOBATH Y YUAIIUXCSA OCHOBHOM HIKOJIBI IOCTATOYHO HIMPOKOE MpeCcTaBieHue o (hu-
3UYECKOMN KapTUHE MUpa.

Pabouas I[mporpaMma KOHKpECTU3UPYCT COACPIKAHNUC ITPCAMCTHBIX TCM O6paSOBaTeHBHOFO CTaHdapTa U AaCT pacCIIpCaACIICHUC
y‘{G6HBIX 494acCoB I10 pa3gciiaM KypcCa 9 knacca c YUYCTOM MCK IIPCAMCTHBIX CBHSGﬁ, BO3pPAaCTHBIX 0COOCHHOCTEM ydqamuxcs, OIpe-

JeNsIeT MUHUMAJTBHBIA HA0Op OTBITOB, IEMOHCTPUPYEMBIX YUUTEIEM B KJIacce U JAOOPATOPHBIX, BHITTOIHICMBIX YUaATUMUCH.

Pabouas npozpamma 6blnojinAaenl 06¢e OCHOBHbIE d)VHKMuu.'

o NudopmanuonHo-meTogudeckas PyHKIUSA MO3BOJISET MOJTYYUTh NPEJICTABIICHUE O LIEJISAX, COAEPKAHUU, 0011Ien
CTpateruu oO0y4eHus, BOCIIMTAHUS U PA3BUTHUS yUalIUXCs CPEJICTBAMU Y4eOHOT0 MpeaMeTa Pu3nka.

o Oprann3anuoHHO-IJIAHUPYOMAA PYHKIMS TPEAyCMaTPUBAET BbIJIEIICHUE 3TANOB O0yUYEeHUs, CTPYKTYPUPOBaAHUE
y4eOHOro MaTepuaia, OnpeIeIEHUE ero KOJIMYECTBEHHBIX U KAUECTBEHHBIX XapAKTEPUCTUK HA KaXKJIOM U3 3TAOB, B TOM YKCIIE
JUISL COJIEPKATENIbHOTO HATIOJIHEHUS TPOMEXKYTOUHOM aTTECTAINU YUAIIUXCS.

B ocnose nocmpoenusi npoepammul nexcam INPUHIMIBI: ¢ AHHCTBA, IIPECMCTBCHHOCTH, BAPDUATUBHOCTH, BbI/JI€CJI€-
HUS MOHSATUHHOTO AApa, 1€eATCJIbHOro moaxoaa, IPOCKTUPOBAHUA U CUCTECMHOCTH.

Cmpykmypa 00Kymenma




Pabouas nporpamma BKJIIOYAET AECITh pa3ielioB!

[ToACHUTENBHYIO 3aIUCKY

OO01mas xapakTepuCcTHKa yueOHOTO TIpeIMeTa

I'paduk peanuzanuu paboueid mporpammsl 1o ¢pusmnke 9 kiacc

OcHOBHOE cofepKaHue MPOrpaMMBbl

VY4eOHble KOMIIETEHLIUU U CITOCOOBI I€ATEIbHOCTH

TpeOoBaHUA K YPOBHIO MOATOTOBKH BBIITYCKHUKA 9 Kilacca

Pe3ynbrarel ocBOEHUS Kypca (JINYHOCTHBIE, METallpeAMETHBIE, TPEIMETHDIE)

Cucrema OLEHKH

KanengapHo — rTemaTrueckoe MiIaHupPOBaHUE B KOTOPOE BKIIOUEHBI: KOJbI AJIEMEHTOB COJEPKaHUsI KOHTPOJIBHO — U3MEPH-
TEJIbHBIX MAaTEPUAIOB U IPOBEPSIEMBIX YMEHUN KOHTPOJIBHO — U3MEPUTENBbHBIX MaTepuanoB OI'D nns 7-9 kinaccoB Ha Kax-
JIOM YPOKE, OCHOBHBIE BUbI JEATEIHLHOCTH YUCHHKA ( HAa YPOBHE YUEOHBIX JCUCTBUIN) 1O BCeM TeMaM Kypca (hU3UKU, Tpe-
OOBaHUS K YPOBHIO OJIFOTOBKK 00Y4YarOIIUXCs HA KaKIOM ypoke, popmupoBanue Y'Y/, BUA KOHTPOJISI U U3MEPUTENH,
JIOMalTHee 3a/1aHre Ha KaX/IbIi ypOK; MeJarornuyeckre CpeCTBa U LeJIH Ha KaKIbIH YPOK, MPUOOPETEHHBIE KOMIIETEHIIUU
ydauixcs, o0opy10BaHUE U TUAAKTUUYECKHE MaTEepHUAaJIbl HAa KaX bl YPOK, BHEYPOUHAsl 1€ATEIbHOCTb.

wCoNOGRLWNE

2.00wan xapaKkmepucmuka y4eonozo npeomema

®du3nka Kak HayKa o HanboJjee 00IIKX 3aKOHAX MPUPO/IbI, BHICTYIIAsi B KAUECTBE YUEOHOTO MpeMETa B IIKOJIE, BHOCUT CYyIIle-
CTBEHHBIN BKJIaJl B CUCTEMY 3HaHU 00 okpy:karoieMm mupe. OHa pacKpbIBaeT POJib HAYKH B SKOHOMUYECKOM U KYJbTYPHOM pa3-
BUTHUH OOIIECTBA, CIIOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUSI.

I'ymanuTapHoe 3HaueHHE (PU3MKHA KaK COCTaBHOM YacTH 00111ero o0pa3oBaHus COCTOUT B TOM, YTO OHA BOOPY’KAET IMIKOJIbHUKA
Hay4YHBIM METOJIOM MMO3HAHUS, MTO3BOJISIONIUM MOJy4aTh 0ObEKTUBHBIC 3HAHUS 00 OKPY>KAIOIIEM MHPE.

3HaHne PU3NYECKUX 3aKOHOB HEOOXOUMO JIJISl U3YUSHHS] XUMHH, Onosioruu, pusndeckoit reorpaduu, rexnonoruu, ObBX.

[Ipu cocTaBieHnn naHHOM pabodeil mporpaMmbl y4TE€HBI peKOMeHaaruu MuHnctepcTBa oOpa3oBanusi 00 YCUIIEHUU MPAKTH-
YECKUM, IKCTIEPUMEHTAILHON HAMPaBIEHHOCTH NPETOoJaBaHus (PU3MKHU U BKIIOYEHA BHEYPOUYHAs JCSITEIIbHOCTb.

®u3nKa B OCHOBHOM IIKOJIE M3y4aeTcs HA YPOBHE PACCMOTPEHUS SIBIICHUUM MPUPOJbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHaMU
(GU3HKY 1 TPUMEHEHUEM ITHX 3aKOHOB B TEXHHUKE M TIOBCETHEBHOM JKU3HH.

H3yuenue dm3ul<u 68 OCHOGHOU WKO.J1€ HANPABJICHO HA 00CHMUJICeHUE Cedyrouux 1eJiei:




- Pa3BUTUC MHTCPCCOB U cIocoOHocCTEH yYqalquxcs Ha OCHOBC IICPpCaAadn UM 3HAaHUM U OIIbITA II03HABATEIILHON U TBOp‘IGCKOﬁ
ACATCIIBHOCTH,
- IIOHUMAHHUC YUaIlIUMHCA CMBICJIa OCHOBHBIX HaYYHBIX TOHSITUI M 3aKOHOB (I)I/I3I/IKI/I, B3aUMOCBA3U MCKY HUMU,

- opMupoBaHUE y yHaIIUXCs IPEICTaBICHUN 0 (U3MUECKON KapTUHE MUPA.

Hocmuoicenue ymux yenei odfecneuusaemesa peuieHuem ciedyiouux 3aaad:

- 3HAKOMCTBO YYAIlIUXCS C MeMmOoO0OM HAYYHO20 NO3HAHUS T MemOoOamu Uccied08anus 0ObEKTOB U SIBJICHUIA MTPUPO/IBI;

- TIpUOOPETEHUE YYAIIUMHUCS 3HAHUN O MEXaHWYECKHX, TCIUIOBBIX, 3JIEKTPOMArHUTHBIX W KBAHTOBBIX SBJICHUM, (U3HUCCKUX
BEJIMYMHAX, XapaKTCPU3YIOIINX ITH SBJICHUS;

- (hopMupoBaHUE y yUALTUXCS YMeHUll Haba00ams TPUPOIHBIE SIBICHUS U 8bINOIHAMb ONblmbl, J1A00paTOPHbIE PabOTHI U IKC-
nepumMeHmavhble Uccie008aHus C UCTIOIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB, UWUPOKO NPUMEHAEMbIX 8 NPAKIMUYECKOU JHCU3-
HU,

- OBJIQJICHUE YYAITUMHUCS TAKUMH 00UeHAYYHbIMU NOHAMUSAMU, KAK TIPUPOTHOC SIBJICHUE, IMAUPULECKU YCMAHOBIEeHHbLU (haKkm,
npobnema, meopemuieckull 661600, pe3yabmanm IKCNEPUMEHMATLHOU NPOBEPKU,

- MOHMMAHHUE YYAIIMMHCS OTIWYUN HAyYHBIX JAaHHBIX OT HEMPOBEPEHHOW HMH(POpPMAIUU, IIEHHOCTH HAYKH YOO0B1eMmMBOPEHUs.
OBLIMOBLIX , NPOUZBOOHBIX U KYILMYPHBIX NOMPEOHOCMEl Yello8eKd

YueOnast mporpamma 9 kiacca paccuntana Ha 102 yacoB , mo 3 yaca B HEZEIO

Kypc 3aBepmacTcsi UTOroBbIM TECTOM, COCTABJICHHBIM COTJIACHO Tpe6OBaHI/IHM YPOBHIO ITOATOTOBKH BBIITYCKHHKOB OCHOBHOM
ITKOJIBI.

3.FD£I¢MK peanuzauuu padoueii npoz2pammsl Ho dm3ul<e 9 Knacca




B ToMm umnciie Ha

IIpumepHoe KoTUYECTBO

aTa
Ne Bceero I[ CAMOCTOATEJIBbHBIX paﬁoT,
/ HaumenoBanue pa3iejioB U TeEM Ypo- KOHTDP.
wn 4JacoB o JlaGopaTopHble padoThI KoHTposbHbIe padoThl aBor TeCTOB, 3a4eToB U ¢u3.
p AUKTAHTOB YYalliuxcs
[IpssMmonuHEiHOE paBHOMEP-
1| P P =7 7 0 0 2
HOE JIBI)KCHUE
10 1 1
[IpssMmonuHEHOE paBHOYCKO- No 1 «MccnenoBanue paBHOYC-
2 p P Y 12 A P Y Konrpomnsnas padora Ne 1 « Kunema- 5
pEHHOE JIBUXCHHUE KOPEHHOTO JABWXEHUS O€3 Ha- .
N THKA MaTEPUATBHOU TOUYKHNY
YaJIbHOU CKOPOCTHY
16 1 0
No2 « M3amepenne yCKoOpeHuUst
3 3aKOHBI JUHAMUKHU 17 p ycexop 7
CBOOOIHOTO IMaJICHUS» -
n C Tena. 3aK0H coXpa 8 0 L
MITYJIbC TEJIa. H coxXpa-
4 Y p 9 - Kontponbnast pabora Ne2 3
HEHHUS UMITYJIbCa o
« JInnamMuka MaTeprabHOU TOUKNY
12 1 1
Ne 3 « MccnenoBaHue 3aBUCH-
MOCTH MEPHOJIA U YaCTOThI
Mexanndeckue KojieOaHusl. P . Kontponbnas padota Ne3
5 3 14 cBOOOIHBIX KOJeOaHuii MaTe-
BYK « MexaHnueckue KoJieOaHus U BOJI- 3
MaTHYECKOT0 MasTHHKA OT €ro HBL 3BYK.»
JUTAHBD)
19 2 1
Nod  « MzyueHue siBneHUs
AJIIEKTPOMATrHUTHON UHAYK-
LIAH
6 ONeKTpOMarHUTHOE MoJjIe 22 KonTponbnas padora No4 2
No5 «Hab:mro1eHue CIIonIHOTro
. « DNEKTPOMATrHUTHOE TIOJIE»
1 JTMHEHYaTOTrO CIIEKTPOB HC-
Ty CKaHUSI»
13 3 1
7 | CrpoeHue aToma ¥ aTOMHOTO
Ne6 «M3mepenne ecrectBeHHO- | KoHTposnbHas padora Ne 5 « CtpoeHue
Spa, UCTIOIB30BAHUE DHEP- 17 6

' aTOMHBIX AIOCP

ro paauanuoHHoro ¢oHa Jo-
3UMETPOM

aToOMa U aTOMHOTO sIpa»




Ne7« U3ydenue neneHus saep
ypaHa 1o ¢gotorpadusim Tpe-
KOB»

Ne8 «3yuenune TpekoB 3aps-
’KEHHBIX YaCTHI] IT0 TOTOBBIM

dororpadusiv»
Ctpoenue u 3Bosonus Bee- Hrorosast koHTpoONIbHAS paboTa 3a
. 4 3 0 2
JICHHOM Kypc 9 kimacca B popme OI'D
HToro 1024 | 88 8 6 32

Mexannueckoe aBuxeHue. OTHocuTenbHOE nBMkeHUe. Cuctema otcueta. MartepuanbHas Touka. Tpaekrtopus. [lyTe u
nepemenenne. CKoOpocTb — BEKTOpHask BeIMurHa. Moysib BEKTOpa CKOpOCTH. PaBHOMEpHOE NpsiMONIMHENHOE NBUKEHHUE . OTHO-
CUTEJILHOCTh MEXaHUYECKOTO JBMKEHUS. [ paduku 3aBUCUMOCTH MTyTH U MOAYJISI CKOPOCTHU OT BPEMEHH JIBUKEHUS.

VYckopeHnue — BeKTOpHas BeJInurMHa. PaBHOYCKOpEHHOE MPSMOJIMHEIHOE ABMKEeHHE. ['paduiku 3aBUCUMOCTH IMyTH U MOIYJIst

4.0cnoenoe CoOepHCaAHUe nPo2pammol

MexaHuka

OCHOBBI KHHEMATHKH.

CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJMHENHOTO IBUKEHUSI OT BPEMEHHU JIBUKCHUSL.

JIBU>KEHUE 10 OKPY>KHOCTH C MOCTOSIHHOW MO MOJYJII0 CKOPOCThI0. LleHTpocTpeMuTenbHOe yCKOpEeHHe. Y CKOPEHUE CBO-

0OQHOI'0O A CHU.

Dpoumanvhble Jla60DaI7’ZODHble pa60m bl

UccnenoBanune paBHOYCKOPEHHOTO JIBIXKEHUS Tella 6€3 HayaJIbHOW CKOPOCTH.

Jlemoncmpauuu

Ctpo60ocK00
Cnupomertp

OTHOCUTENBHOCTD JIBH>KCHUSI.
[IpAMONMHEHHOE U KPUBOJIMHEUHOE JIBUKECHUE.

CrnoxxeHue nepeMeIieHuil.

[Tanenue Ten B BO3AyXe U pa3pssKeHHOM Tase (B Tpyoke HpioToHa)

OmnpezeneHue yCKOpEHUs Mpyu CBOOOTHOM MAJCHUH .

HampaBieHue ckopocTy IpH JIBUKEHHUH 110 OKPYKHOCTH.
Bueypounas desamenvrnocmo




U3TOTOBJIEHHUE CaMOJCIIbHBIX MPUOOPOB ISl IEMOHCTPAIIMM PABHOMEPHOTO M HEPABHOMEPHOTO ABUKEHUS
U3TOTOBUTH MPUOOP IS IEMOHCTPAIIMH 3aKOHA MaJICHUS Tel
M3TOTOBUTH MPOCTEHIIHI MPUOOP JUIst HAOTIOEHHUS CII0KEHUS PA3IMYHOTO BUA IBHKCHHM
OMpe/IeJICHHE CKOPOCTH JIBUKEHUS KOHYMKA MUHYTHON M KOHYMKA YaCOBOW CTPEJIKH YacOB
C IOMOIIBIO PYJIETKU ONPEAEIUTE KOOPIUHATHI TOUKHU [MOJBECA KOMHATHOI'O CBETUJILHUKA MO OTHOILLIEHHIO K CUCTEME OTCYE-
Ta, CBSI3aHHOM C OJTHUM U3 HUKHUX yTJIOB KOMHATHI
- MOJIb3YSICh OTBECOM CEKYHJIOMEPOM M KaMHSIMU pa3HOM (OPMBI U PA3IMYHOIO 00bEMA ONPENEIUTE, YCKOPEHHUE CBOOOIHOTO
naJieHuUs.

OcHOBBI TUHAMUKH

Nuepuusa. MueprHOCTSH TEN.
IlepBslii 3ak0oH HptoToHa. MHEpumanbHas cucrema orcuera . Macca — ckansipHas BenimunHa. Cujia — BEKTOpHAs BETUYUHA.
Bropoii 3akon Herotona. CriokeHue cuil.
Tpernii 3akoH HeroToHa. I'paBUTalMOHHBIE CHIIBL. 3AKOH BCEMUPHOTO TArOTeHUs. Cuila TsSKeCTH
JIBM>KEHME UCKYCCTBEHHBIX CIIyTHUKOB. PacyeT nepBoil KOCMHUYECKON CKOPOCTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena, qBrxy1erocs ¢ yckopeHrueM 1o BepTukaiu. Hesecomocts u neperpysku. Cuna

TPEHHUS. DPponmanvhbie 1ab0pamopHvie padbonwvi
N3Mepenue yckopeHusi CBOOOHOTO MaAeHuUs.
Jlemoncmpayuu

[IPOSIBJIICHUE UHEPLUU
CpPaBHEHHE MacCC

- H3MEpEHHUE CUII

- Bropoi 3akoH HeroToHa

- CnoxeHue cui, IeUCTBYIOLIMX Ha TENO MOJ YIIIOM K IPYT IpYyTy
- Tpertu# 3aKkOoH HproToHa

Bueypounas desamenvrnocmu
- W3TOTOBUTH MPHUOODP 711 HAOIIOICHNUSI UHEPIIUU JBUKEHUS
- TIOJIOKUMB Ha Kpal cToJia HEOOBIIION MPEAMET, CTOIKHUTE ero u 3adukcupyire mecto. Kyaa on ynager. smepus BeicOTy
CTOJIa ¥ TAIbHOCTH TI0JIETa HAWUTE CKOPOCTh KOTOPYIO BBl COOOIITMIIH MTPHU TOTIKE.

3aKOHbBI COXpaHCEHUA B MEXaAaHUKE



Hmnynbe Tena. 3aKOH COXpaHEHUsl UMITyJibca. PeakTUBHOE ABUKEHHE. Y CTPOICTBO PAKETHI.
3nauenue padot K. 3. [{lnonkoBckoro st KOCMOHaBTHKU. JJOCTHKEHUSI B OCBOEHUU KOCMHUYECKOIO IIPOCTPAHCTBA.
Hemoncmpayuu
- 3aKOH COXPAHEHMS UMITYJIbCa
- PEaKTUBHOE JBUKEHUE
- MOJEJIb PAKEThI
Brneypounas oesamenvrocmuo
- CcJenaTh JeHCTBYIOLIYIO MOJIENIb PEAKTUBHOW BOJSHOMN TPyObI
- 3HaKoMCTBO ¢ 3(pexTom Marnyca

MexaHndeckne K0J1e0aHusl U BOJHBI

KonebarensHoe aBmxenue. CBoOOIHBIE KoJIeOaHUsI. AMILTUTY1a, IEPUO/I, 4acTOTa, (a3a.
Maremaruyeckuii MasiTHUK. @opMyiia repuoja KojaebaHuii MmaremaTuueckoro masitHuka. Konebanus rpys3a Ha npyKuHE.
dopmya nepuoa KojaedaHuil MpyKUHHOTO MasiTHUKA.
[IpeBpatienne sHeprUn Mpy KoJaebaTeTbHOM ABUKEHUU. BoIHYKIeHHBIE KoieOanus. Pe3oHaHc.
Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepedns! 1 npoaonbHbie BOJIHBL. J[iuHa BoJIHBL. CBSI3b AJTMHBI BOJTHBI
CO CKOPOCTh €€ paclpOCTPAHECHUS U IEPUOIOM ( HACTOTOM )
3ByKOBBbIE BOJIHBI. CKOPOCTB 3ByKa. ' pOMKOCTB M BBICOTA 3BYyKa. DX0. AKyCTUUECKHI PE30HAHC. Y IbTPa3BYyK U €ro npu-
MEHEHHE.
@Dpoumanvhsie 1abopamopHvie pabomol
HccnenoBanue 3aBUCUMOCTH TIEPUOJIA M YACTOThI KOJICOaHUI MaTeMaTUYECKOT0 MasiTHUKA OT €ro JAJIUHbI
Hemoncmpayuu
CBOOOJIHBIE KOJIEOAHUs TPy3a Ha HUTU U Ha TIPYKUHE
- 3aBUCUMOCTH MepHo/ia KoeOaHu Ipy3a Ha MPYKUHE OT )KECTKOCTH MPYKUHBI U MacChl rpy3a
- 3aBHCHMOCTb I1€pHoJia KoseOaHH rpy3a Ha HUTH OT €€ JJINHBI
- BBIHYXKJICHHBIE KOJIEOaHUs
- PE30HAHC MAsTHUKOB
- NMPUMEHEHUE MAsITHUKA B 4acax
- pacIpOoCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOIH
- KOJIeOJIIoIIMecs Tejla Kak UICTOYHUK 3ByKa
- 3aBUCUMOCTb I'POMKOCTH 3BYKa OT aMIUIMTY/Ibl KOJIeOaHUMN




- 3aBHCHMOCTb BBICOTBI TOHA OT YacTOThI KOJeOaHUI
Brueypounas oeamenvrocmy

- TOJIyu€HHE MOIEePEeUHON BOJIHBI HAa BEPEBKE UM HA PE3UHOBON TpyOKe

- W3rOTOBUTH MAaTEMATUYECKUI MAsTHUK, UCIIOJIb3YSl HUTh C TPYy30M, 3aKPEIIEHHYIO B IBEPHOM npoeme. OnpenenuTe nepuos u
4acTOTY KOJeOaHUsl M U3YyUUTE , 3aBUCUT JIM NIEPHOJ] KOJIeOaHHsI MAITHUKA OT aMILTUTY JIbI .

- BOCIIOJIB30BABIIMCh MAaT. MasTHUKOM B IBEPHOM MPOEME 3aMEHHUTE I'Py3 (PIIAKOHOM U3 MO IMIAMITYHS, & JHO MPOTKHUTE
UTOJIKOM. 3aroiHUTe (PJIaKOH BOJOM MOJKPAIEHHOM U Ha ITOJI MOJIOKUTE JIUCT Oymaru. 3aTeM NpUBEIUTE MAITHHUK B Kojeba-
TeIbHOE JBU)KEHUE, a OyMary MenjeHHo nepeMenaite. [1o moxyuyeHHoMy rpauky onpeaeianTe nepruoi, aMIuiuTyay KoseOa-
HU.

- Ha IpUMEpPE CTPYHHOTO0 MHCTPYMEHTA MPOBEPHTE B YEM OTIUYHE 3BYKOB, UCITYCKAEMbIX TOJICTHIMUA CTPYHAMH OT TOHKUX, I1€-
pemenias nanuei 1no rpudy , uccieayiTe . Kak 3aBUCUT BbICOTA TOHA OT JJIMHBI CBOOOHOM YaCTH CTPYHBI.

JJIeKTPOMATHUTHBIE SIBJICHUSI
MaruautHoe nosie. OTHOPOJHOE U HEOAHOPOAHOE MarHUTHOE Tosie. HanmpaBiieHue Toka W HaIlpaBjI€HUE JUHUM €r0 MarHuT-
Horo noJis. [IpaBuio OypaBunka. DnexkrpomarHuThl. [locTossHHbIe MarHuThel. MarauTHoe nose 3emiun. OOHapyKeHHe MarHUTHO-
ro mons. [IpaBuno neBoit pyku. JlelicTBHE MAarHUTHOTO MOJIS HA MPOBOJHUK ¢ TOKOM. DJIEKTPOU3MEPUTEIbHBIE TIPHOOPHI. DIICK-
TPOJABUTATENb TOCTOSHHOTO TOKAa. MHAYKIIUSI MarHUTHOTO 1MOJig. MarHuTHBIM MOTOK. DJEKTpOMarHuTHas UHAyKius. [lepeMen-
HBII TOK. ['eHepaTop nepeMeHHoro toka. IIpeobpa3oBaHue 3JIEKTPOIHEPTUH B JIEKTPOreHEpaTOpax. DKOJOTHUCCKUE MPOOIEMBI,
CBSI3aHHBIE C TEIUJIOBBIMU U THAPOIICKTPOCTAHIIMU. DJIIEKTPOMArHUTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJHBI. CKOPOCTH pacmpo-
CTPAHEHUS JICKTPOMATrHUTHBIX BOJH. DJIEKTPOMArHUTHAsI IPUPOA CBETA.
Dponmanvhvie 1abopamopHvie pabomol
N3ydeHue siBIeHUS 3JIEKTPOMArHUTHON MHYKIUU
Hemoncmpayuu

- 00HapyXeHHE MarHUTHOTO IOJIsl TPOBOJHUKA C TOKOM

- pACHOJIO)KEHUE MAarHUTHBIX CTPEJIOK BOKPYT MPSIMOTO MPOBOIHUKA C TOKOM

- YCWJICHHWE MAarHUTHOIO ITOJI KaTYIIKU C TOKOM BBEJACHHEM B HEE KEJIE3HOTO CEPACYHUKA

- TPUMEHEHHUE 3JIEKTPOMArHUTOB

- JBWXKEHHUE TPSIMOro IMPOBOJHUKA U PAMKH C TOKOM B MAarHUTHOM I10JI€

- YCTPOWCTBO U JECUCTBUE JIEKTPUUECKOIO ABUTATEIISI HOCTOSSHHOTO TOKA

- MOJIEJIb T€HEepaTOpa MEPEMEHHOI0 TOKa

- B3aWMOJICUCTBUE MOCTOSHHBIX MAarHUTOB

Bueypounas deamenvnocmo




- MCCJEN0BAHUE: MOJHECUTE KOMITAC BHAYAJIE KO JIHY , @ 3aTEM K BEPXHEU 4aCTH YKEJIE3HOI'0 BeJpa, CTOALLIETO Ha 3emiie. Y JHa
CTpeJIKa MOBEPHETCS I0KHBIM TOJIFOCOM , @ B BEpXHEW 4acTH — ceBepHbIM .OObICHUTE.
- U3rOTOBJICHUE MTPOCTEUIIETO raJIbBAHOMETPA

CTpoeHue aToMa U AaTOMHOTO sipa

PannoakTUBHOCTH KaK CBUJIETENLCTBO CIIOAKHOTO CTPOEHUS aTOMOB. Allb(da-, 0eTa-, U raMMa- U3JTyUYCHHUS.

OneiTel Pezepdopna. SAnepnas monaens atoma.

PaanoakTuBHbBIE IpEBpaILIEHUsI ATOMHBIX SAEP.

[IpOoTOHHO — HEUTPOHHAA MOJEIb Spa. 3apsA0BOE U MACCOBOE YMCIIA.

SAnepubie peakuuu . Jlenenue u cuntes saep. CoxpaHneHue 3apsiI0BOr0 U MaCCOBOIO YKCEN IIPU SAJIEPHBIX PEAKIUSIX

DHeprusi CBA3U 4acTull B siape. Boienenue sHeprun npu JeIeHUU U CUHTe3€e saep. M3myuenue 3Be31. SaepHas sHepreTuka.
DKoJoruyecKue npoodIeMbl pabOThl AaTOMHBIX AJIEKTPOCTAHIUH.

MeTtoapl HAOJIIOACHUS ¥ PETUCTPALIUK YACTHUIL B siepHOn usuke . JlozumeTpus.

Dpoumanvhvie 1a60pamopHvle pabomol
N3yuenue aenenus sapa atoma ypasa mo ¢pororpaduu TPEeKOB
N3yuenune TpeKoB 3apsKEHHBIX YaCTHI] IO TOTOBBIM (GoTorpadusim
Breypounas desmenvrnocmo
- W3TOTOBWTH MOJIEH aTOMa

Bozmosrcnwvie Ikckypcuu: tenedonHas ctaHuus, GU3NOTepareBTUUECKUI KaOMHET MOJUKIMHUKH.

Bo3MoOKHBIE MCCJIE10BATEIbLCKHE MPOEKThI: CM. B TEMAaTHYECKOM IJIAHUPOBAHUHN




5.Yueonvie komnemenuuu u cnocoodowl deamenvnocmu

Pabouas nporpamma npeaycMarpuBaetr GopMupoBaHHe Y IIKOJbHUKOB 001Ie Y4eOHbIX YMEHUd MU HABBIKOB, YHHU-
BepPCAJIbHBIX CIMOCO00B JeSITEJIbHOCTH H KJI4YEBbIX KoMNeTeHuii. [IpuopureTamMmu 11sl MIKOJIBHOTO Kypca (PU3MKK Ha dTame
OCHOBHOTO 00111eT0 00pa30BaHUs SIBISIOTCS:

Ilo3nasamenvHasn 0esamenbHOCHMb:
® CIOJIb30BAaHME IS MO3HAHUS OKPYKAIOLIEr0 MUpa Pa3IMYHbIX €CTECTBEHHOHAYUHBIX METOJIOB: HAOIIO/ICHUE, U3Me-
peHue, SKCIIEPUMEHT, MOJISJTUPOBAHNE;
e (opmupoBaHHE YMEHUM pa3nuyuarh (GaKkThl, TUTIOTE3bI, IPUUUHBI, CIICICTBUS, JOKA3aTEIbCTBA, 3aKOHbI, TCOPUH,
® OBJIJICHHE QICKBATHBIMHU CITIOCOOAMH PEIICHHS TEOPETHUCCKUX U AKCIICPUMEHTAIbHBIX 3a]1a4;
® MpUOOPETEHHE OMNbITA BBIIBUKEHUS TUMOTE3 ISl OOBSICHEHUS] U3BECTHBIX (DAKTOB U IKCIEPUMEHTATBHON MPOBEPKU
BBIJIBUTAEMBIX TUIIOTES.
Hupopmayuonno-KOMMYHUKAMUBHAA 0CAMEIbHOCHL.:
® BJIQJICHUE MOHOJIOTHYECKON M JUAJOTUUECKON Peublo, pa3BUTHE CIIOCOOHOCTH MTOHUMATh TOUYKY 3pEHHUS COOSCeHH-
Ka ¥ IpU3HaBaTh MPaBO HA NHOE MHEHUE;
® JCIOJIb30BAaHME JIJIs PEIICHUS MO3HABATEIIPHBIX 1 KOMMYHUKATHBHBIX 3a71a4 Pa3IMIHBIX HCTOYHUKOB MH()OPMAIIHH.
Pegrexcusnas oeamenvnocmsy:
® BJIQJICHUE HABBIKAMU KOHTPOJISI M OIIEHKH CBOCH JIESITEILHOCTH, YMEHUEM MIPEABUICTh BO3MOXKHBIE PE3YyJIbTaThl CBO-
UX JICUCTBUU:
e opraHuzamus yuyeOHOUH JeATebHOCTH: MTOCTAaHOBKA IIEJM, IIAHUPOBAHHUE, ONPEACIICHUE ONTUMAIBHOTO COOTHOIIIE-
HUSI 1I€IU U CPEJICTB.

BripaboTka KoMmeTeHUmii:

Oobweoopaszosameibiblx, 3SHAHHEBO - MPeIMETHBIX ( VUSOHO - MO3HaBaTeAbHAsg M MHGOPMAIIMOHHAS KOMIIETCHIIHS )

v CaMOCTOSITEIBHO ¥ MOTHBUPOBAHHO OPraHW30BBIBATH CBOKO MIO3HABATEIBHYIO JIEATEIBHOCTD (OT IOCTAHOBKH LIEIH 0 10-
Jy4YEHUs U OLICHKU Pe3yJIbTaTa);

v HCIIOIB30BaTh BIIEMEHTHI IPUYMHHO-CIIEACTBEHHOTO M CTPYKTYPHO-()YHKIIMOHAILHOIO aHAIM3a, OIPEAENIATh CYIIHOCT-
HBIC XapaKTEPUCTUKH U3y4aeMOro 00beKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKJICHUS, 1aBaTh OMPE/CICHHS, TPUBOJIUTH J0-
Ka3aTeJIbCTBA;

v/ UCIONB30BaTh MYJILTH MEIUMHBIE PECYPChl M KOMITBLIOTEPHEIE TEXHOJIOTHH Ui 00pabOTKH, epeiadyn, MaTeMaTH3AINN
nH(popManuu, Ipe3eHTAINHN PE3yIhTaTOB IMTO3HABATEIBHON 1 MPAKTUICCKON JEATCIIbHOCTH,




4 OOCHHUBATbL U KOPPCKTUPOBATH CBOE MOBEIACHUE B 01<py>1<a}omeﬁ CpCacC, BBIIIOJIHATE 3KOJIOTHYCCKUC Tpe6OBaHI/I§I B ITpakKk-
TUYECKOM JACATCIIBHOCTHU U HOBCCI[HCBHOﬁ KHN3HHU.

NpeoOMemHo-OpPUEHMUPOGAHHBIX, PENPOOYKIMUBHO — QeAmeIbHOCHHbIX(COUUATbHO — MPY008as U _KoMnemeHyus
JAUYHOCHIHO20 CAMOCO8EPUIEHCIBOBAHUA

v/ IOHUMATh BO3PACTAIOIIYIO POJIb HAYKH, YCUJICHHE B3aMMOCBS3M M B3aHMHOTO BIIMSHUS HAyKW U TEXHHWKH, MPEBPAIICHUE
HayKH B HETIOCPEICTBEHHYIO IPOU3BOJAUTENBHYIO CHITy OOLIECTBA;

v’ 0CO3HaBaTh B3aUMO/ICHCTBHE YEIOBEKA C OKPYXKAIOMIEH CpeIoif, BOSMOKHOCTH U CITOCOOBI OXPaHBI IIPUPOIBL;

v/ pa3BHMBaTh MO3HABATEIbHBIC HHTEPECH W MHTEUICKTyaJIbHBIE CIIOCOOHOCTH B MPOIECCE CAMOCTOSATEIBHOTO MPHOOPETEHUSI
(Gu3MUECKUX 3HAaHUH C UCTIOJIb30BAHUEM PA3JIMYHBIX HCTOUHUKOB MH(GOPMALIMH, B TOM YHCII€ KOMITbIOTEPHBIX;

v/ BOCIIUTHIBATH YOCKIEHHOCTh B TO3UTUBHON POJM (H3MKHM B XKM3HH COBPEMEHHOTO OOIIECTBA, MOHMMAHKE MEPCIIEKTHB
Pa3BUTHS SHEPreTUKU, TPAHCIIOPTA, CPEJCTB CBS3U U JIP.;

v/ OBJIaJIeBaTh YMEHHSIMH PHMEHSTH MOJyYeHHbIE 3HAHUS TS OOBSICHEHHS pa3HOOOPa3HBIX (PU3HUCCKUX SIBJICHHIA;

v’ IPUMEHATH MOJIYYEHHBIE 3HAHUSA U YMEHHMs Jj1s O€30MaCHOTO UCIIOJIL30BAHUS BELIECTB M MEXAHM3MOB B OBITY, CEJILCKOM
XO03SIMCTBE M MPOU3BOJICTBE, PEIICHUS MPAKTUUYECKUX 3aJ1ad B MMOBCEIHEBHOM KU3HU, IPEAYIPEKICHUS SBJICHUN, HAHOCS-
IIUX BpeJl 3J0POBBIO YEJIOBEKA U OKPYIKAIOIIEH cpejie.

Ilennocmno — cmulc1060i, 0OUWLEKYIbMYPHOU U KOMMYHUKAMUBHOUL
v IOHUMAaTh IEHHOCTHBIC OPUEHTAIMH YYEHHUKA, €r0 CIIOCOOHOCTh BUCTh U IOHUMATh OKPYIKAFOIIUH MUP
v yMEHHE YYEHUKA BHIOUPATH LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH ISl CBOMX JEHCTBUI M IIOCTYIIKOB
v" TIprnoOpeTeHue OMbITa OCBOCHHUS YUCHHMKOM HAayYHON KapTHHBI MUpa
v’ OBlajieHHe CIoco0aMH B3aUMOIEUCTBHS C OKPYIKAIOIUMH M YIAJEHHBIMU JTHOALMHU U COOBITHSIMHU, YMEHHE 3a/1aBaTh BO-
MPOC ¥ BECTHU JUCKYCCHIO, BIIAJICHUE PA3HBIMU COLIMATILHBIMU POJISIMU B KOJIJIEKTUBE

Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUCHEU

IlepemeHbl, MPOUCXOSALINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOT'O COBEPIIEHCTBOBAaHUS 00pa30BaTEIbHOTO MPO-
CTPaHCTBA, OIpeIeICHUsI LIeTIei 00pa30BaHNsl, YYUTHIBAIOIINX IOCYJapCTBEHHBIE, COLIMATIbHBIE U JINYHOCTHBIE TOTPEOHOCTH U
UHTEpeChl. B CBA3M ¢ 3TUM NPUOPUTETHBIM HANpPaBICHUEM CTAHOBUTCS O0OECIeUeHUE pa3BUBAIOIIETO MOTEHIIMAIa HOBBIX 00pa-
30BaTENbHBIX CTaHAAPTOB. PazBuTHE TMYHOCTU B cUCcTEME 00pa30BaHMs 00eCIIeYnBaeTCs, MPEXIe BCEro, yepe3 (OpMUpPOBAHUE
yHUBEpCAIbHbIX YueOHbIX AeiicTBull (Y'Y /), KOTOpbIe BHICTYNAOT MHBAPUAHTHON OCHOBOM 00pa30BaTEIbHOIO U BOCIIUTATEb-



HOTO IIponecca. OBJ'Ia,Z[GHI/IC yYqaluMHUcCsa YHUBCPCAJIbHBIMU y‘le6HLIMI/I I[GﬁCTBPIfIMPI BBICTYIIACT KaK CIIOCOOHOCTH K CaMOpa3BU-
THIO 1 CaMOCOBCPHICHCTBOBAHUIO ITYTCM CO3HATCIIbHOI'O 1 AKTUBHOI'O IIPUCBOCHUS HOBOI'O COLMMAJIBHOI'O OIIbITA. VYII CO34ar0T
BO3MOKHOCTb CaMOCTOATCIIbHOI'O YCIICITHOI'O YCBOCHUA HOBBIX 3H3HPII>1, YMCHI/Iﬁ )41 KOMHCTGHTHOCTGI\/JI, BKJIIO4Yasa OpraHru3anuio
YCBOCHUA, TO CCTh YMCHUS YUUTBCA.

B mmpokxom 3HaYeHNN TEPMUH «yHUBEPCAIbHBIC yUeOHbIC IEHCTBH 03HAYAET YMEHHUE YIUTHCS, T.€. CIIOCOOHOCTh CyOBeKTa K
CaMOpAa3BUTHIO U CAMOCOBEPUICHCTBOBAHUIO ITyTEM CO3HATEIBHOIO U AKTUBHOI'O ITPUCBOEHUSI HOBOI'O COLMAIIBHOTO OIIBITA.

B Gonee y3xom (COOCTBEHHO MCUXOJIOTUIECKOM 3HAYCHUH ) TEPMUH «YHUBEPCAIbHBIE YUEeOHBIC JEHCTBU» MOKHO OTPEICIUTh
KaK COBOKYITHOCTb CITOCOOOB JCHCTBUS ydalerocs (a TakyKe CBI3aHHBIX C HUMU HABBIKOB y4eOHOM pabOThI), 00€CTIeUnBAIOIIIIX
€ro CIOCOOHOCTh K CAMOCTOATEIbHOMY YCBOEHHUIO HOBBIX 3HAHUN U YMEHMI, BKJIIOYask OpraHU3alMIo 3TOrO Mpoliecca. Y HUBep-
cajbHble y4eOHblIe neiicTus (YY) noapasnenstorcs Ha 4 TpyNIbl: peryasiTUBHbIE, IUYHOCTHbIE, KOMMYHUKATHBHBIE U IO~
3HaBaTEJbHbIE.

®opmupoBath Y Y] Ha ypokax HU3UKU MPU U3YUCHUH KOHKPETHBIX TEM IKOJIBHOTO Kypca B 9 kimacce orpakensl B KTTI.
Pe3yabTraTom GopMHPOBAHMS YHHMBEPCAJbHBIX YUeOHBIX JeHCTBUH OYAYT SIBJAATHCH YMEHHS:

¢ IIPOM3BOJILHO U OCO3HAHHO BJIAJIETh OOIMM IPUEMOM pelIeHHs y4eOHbIX 3a]1a4;

¢ HCIOJIb30BaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA, B TOM YHCIIE MOJIEIM U CXEMBI JIJIsl pelIeHHs y4eOHbIX 3a/1ay;

e YMETb OCYIIECTBIIATH aHAIN3 OOBEKTOB C BBIICJICHHEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB;

e YMETh OCYILIECTBIATh CUHTE3 KaK COCTaBJIEHHE LIEJIOr0 U3 YaCTEH;

e YMETb OCYILIECTBIATH CPaBHEHHE, KIACCU(PUKALIMIO MO 33JaHHBIM KPUTEPHSIM;

e YMETh yCTaHaBIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U;

e YMETb CTPOUTH PACCYKJEHUA B POpME CBA3U MPOCTHIX CYKIACHUIH 00 0OBEKTE, €ro CTPOEHUHU, CBOMCTBAX U CBSA3SX;

e BJIaJIETh OOLIMM MIPUEMOM pELIECHUs yUeOHBIX 3a/1ay;

e CO3/1aBaTh U MPEOOPA30BBIBATH MOJIEIH U CXEMBI JIJISl PEILICHUS 3a/1a4;

e YMETh OCYILIECTBISATh BbIOOP Hambosee 3 (HEeKTUBHBIX CIIOCOO0B pelIeHHs] 00pa30BaTEIbHBIX 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH.



6. Tpebosanus K ypoeHi0 n0020MOEKU 8bINYCKHUKA 9-20 Kknacca

B pe3ynomame uzyuenus cbu3ui<u yuenux 8 knacca Q0JIdICeH.

3HaTH/MIOHUMATD:
Cmoicn nonamuii: huzndeckoe sBicHue, PU3NUeCKuid 3aKOH, B3aUMOICHCTBHE, JIEKTPUUECKOE M0JIe, MATHUTHOE T0JIe, BOJI-
Ha, aTOM, aTOMHOE SIAPO, HOHU3UPYIOIINE U3TyUCHUSI.
Cmbicn gpusuyeckux éenuyun. myTb, CKOPOCTh, yCKOPEHHUE, Macca, CUJia, UMITYJIbC, paboTa, MOITHOCTh, KUHETUYECKAs SHEP-
rusl, TOTEHIUANIbHAS YHEPTUs], KOO (PUIIMEHT MOJIE3HOT0 AEUCTBUS.
Cmoicn puzuueckux 3akonoe. HptoToHa, BCEMUPHOTO TATOTEHUS, COXPAHEHUS UMITYJIbCa U MEXaHUYECKON SHEPTHUH.

YMmerh:

Onucovieams u 00vaAcHamb GU3NUECKUEC SBICHHUS: paBHOMEPHOE IMPSMOJUHEHHOE JIBMKCHHE, PAaBHOYCKOPEHHOE MPSIMOJIH-
HEHHOe JBIKCHHUE , MCXaHUYECKHUE KOJICOAHHUS U BOJHBI, JIEKTPOMArHUTHYIO WHTYKIIHIO

Hcnonvzoeams duzndeckue MpuOOPHl U U3MEPUTEIBHBIC HHCTPYMEHTHI I U3MEpPEeHUsT GHU3NUECKUX BEJIMUMH: PACCTOSHUS,
IIPOMEKYTKa BPEMEHH, CUITBI.

Ilpeocmasnamn pezyibmampl U3MEPCHUN B BUJIE TaOIUIl, Tpa)UKOB U BBISBIIATH HA 3TOH OCHOBE AMITUPHUUYECKHUE 3aBUCHMO-
CTU: ITyTH OT BPEMEHU , CUJIbI YIIPYTOCTH OT YJJIMHEHUS NPY>KUHBI, CUJIBI TPEHHUS OT CHUJIbI HOPMAJILHOTO JIaBJICHUS, TIEpUOJia KO-
nebaHui MasiTHUKA OT JYIMHBI HUTH, IEPHO/1a KOJIEOaHU Tpy3a Ha MPYKUHE OT MACC IPy3a U KECTKOCTH MPYKUHBI.

Buvipasicamp pe3ynbmamel i3MEpeHUil U pacueToB B euHUIAX MexayHapoHoit cuctemsl CU;

Ilpugooums npumepsvt NPAKTUUECKOTO MCIOIB30BaHUS (PU3UUYECKUX 3HAHUU O MEXAHUUYECKUX, DJIEKTPOMArHUTHBIX U KBaH-
TOBBIX SIBJIEHUSAX

Pewiamsb 3a0auu Ha TpUMEHEHUE H3YUYEHHBIX (PU3HMUYECKUX 3aKOHOB

Ocywecmenams camocmoamenvHolii nouck MHGopMaIi eCTeCTBEHHOHAYYHOTO COJIEpKaHUsl C UCIIOIb30BaHUEM pa3jiny-
HBIX UCTOYHUKOB MH(popMaruu ( yueOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO — IMOMYJISIPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 JaH-
HBIX,

pecypcoB UHTepHEeTa), €e 00pabOTKy M MpENCTaBIeHNE B pa3lIWYHBIX (hopmax ( CIOBECHO, C MOMOIIBIO PHCYHKOB M TIPE3CHTa-
Ui, rpauKOB . MATEMAaTHYECKUX CHMBOJIOB U CTPYKTYPHBIX CXEM);

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA B TIPAKTUYECKON IEATEIIBHOCTH U MMOBCEIHEBHOM XKU3HU JJIs1 o0ecreue-
HUs 0€30MacHOCTH B MPOIECCEe KUZHEACATETLHOCTH.



7.Pe3yivmamul oceoenua Kypca puzuku

Juunocmusie pe3yipmanipl:

- popMupoBaHHe MO3HABATEJIbHBIX HHTEPECOB, HHTEJJIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEHN yUamuxcs;

- yOeXJI€eHHOCTh B BO3MOKHOCTHU MO3HAaHUS IPUPOJbl, B HEOOXOJUMOCTH Pa3yMHOTO UCIOJIb30BaHUSA JOCTHXKECHUMN
HAyKH U TEXHOJOTHHU IS JaJlbHEUIIEro pa3BUTHS YEJIOBEYECKOT0 00IIecTBa, yBa)K€HHUE K TBOPIIaM HayKH, OTHO-
HIeHHE K PU3UKE KaK K 3JEMEHTY O00IIeYeTOBEeYECKON KYJIbTYyPHI;

- CAMOCTOSITEIBHOCTh B MPUOOPETEHNHU HOBBIX 3HAHUU U MPAKTUYECKUX YMEHUI;

- MOTUBAL s 00pa30BaTEIbHON AEATEIPHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/1a;

- popMHUpOBaHUE [IEHHOCTHBIX OTHOIIEHUHN K IPYT APYTY, YUUTEII0, aBTOpPAM OTKPBITUN U U300peTEeHUH, pe3yibTa-
TaM o0y4yeHus.

Memanpedmemnbvie pe3yibmamul:

- OBJIQJICHWE HaBBIKAMH CAMOCTOATEIbHOTO NPUOOPETEeHH HOBBIX 3HAHUM, OpraHu3alnuu yueOHON JesATeNbHOCTH,
NOCTAaHOBKH II€JeH, MIaHUPOBAHUSA, CAMOKOHTPOJS U OLIEHKHU PE3yJbTaTOB CBOEH NESATEIbHOCTH, YMEHUSIMU MPE J-
BUJETh BO3MOXHBIE PE3YJbTAThl CBOUX JEUCTBUN;

- MOHUMAaHUE PA3IUIUN MEKAY UCXOMHBIMUA (PaKTaMU U TUTIOTE3aMU JUISI UX OOBSICHEHUS, TEOPETUUECKUMHU MOJI €-
JSMU U pealibHBIMU 00bEKTaMH, OBJAJCHUE YHUBEPCAIbHBIMHU YYCOHBIMU ACUCTBUAMH HA MPpUMEPAX TUTOTE3 JJIs
00BSICHEHUS U3BECTHBIX (DAKTOB U DKCIEPUMEHTAIbHOU MPOBEPKHU BBIJBUTAEMBIX TUIIOTE3; pa3pabOTKU TE€OpETHY e-
CKMX MOJIEJIEH MPOUECCOB UJIU SIBJICHUM;

- MpUOOpPETEHUE ONBITA CAMOCTOSATENBHOTO MOKUCKA, aHAaIU3a U 0TOOpa MH(GOPMAIUU C UCIIOJIb30BAHUEM pa3JIUy-
HBIX UCTOYHUKOB U HOBBIX HH(OOPMAIIMOHHBIX TEXHOJIOTHN JIJIs pelIeHUs MOCTaBJICHHBIX 3aj1ay;

- dopMUpOBaHHME YMEHUN BOCIPUHUMATH, IepepabaThiBaTh U MPEAbABISITh UHGOPMAIIMIO B CIOBECHOM, 00pa3HOH,
CUMBOJIMYECKOU popMax, aHAIU3UPOBATH U MepepadaThiBaTh MOJYYCHHYI0O HH(POPMAIMIO B COOTBETCTBUU C MO-
CTAaBJICHHBIMU 3aJlauaMu, BBIJIEJIATH OCHOBHOE COJI€PKAHUE MPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI HA M O-
CTaBJICHHBIE BONPOCHI U U3JIaraTh €ro;

- pa3BUTHE MOHOJOTHUUYECKON U NUATOTHYECKON peUyr , yMEHHUS BhIPAXKAaTh CBOM MBICIH U CIOCOOHOCTHU BBICIYIIH-
BaTh coOecCeHUKA, MOHUMATh €r0 TOYKY 3pEHHUS, MPU3HABATh MPABO APYroro 4YeJIOBEeKa HA MHOE MHEHHUE;

- OCBOCHHME MPUEMOB JACHCTBHUN B HECTAHAAPTHBIX CUTYAIUIX, OBIAJCHUE YBPUCTUUCCKUMH METOMAMHU PEIICHUS
npooJsem;



- popMuUpOBaHuE YMEHUI paboTaTh B IPYIIIE C BHIMOJHEHUEM PA3JIMUYHBIX COLIMATIbHBIX pOJEH, MPEACTABISATh U OT-
CTauBaTh CBOU B3TJIA/Ibl U YOEKIECHUS, BECTH TUCKYCCHIO

Ilpeomemmnovie pe3yiomamol:

- 3HAHUS O IPHUPOJIe BaXKHEHIIUX (U3NUECKUX ABJICHUN OKPYKAIOUIETO MUpa U MOHUMaHuE cMbIcia GU3NUYECKUX 3a-
KOHOB, PaCKpBIBAIOIIUX CBSA3b U3YUEHHBIX SIBJICHUM;

- YMEHHUS NOJb30BATHCA METONAMU HAYYHOTO MCCJIEIOBAHUS SABJIECHUN NPUPOAbI, MPOBOAUTH HAOIIOJEHUS, TIJIAH U-
pOBaTh U BBIMOJHATH 3KCIIEPUMEHTHI, 00padaThiBaTh pe3yJbTaThl U3MEPEHUM, IPEACTABIATh PE3YJIbTATHl U3MED €-
HUI ¢ moMoulbto Tabaul, rpa@ukoB U GopMyJl, OOHAPYKUBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU SIBJCHUIMHU,
OOBSICHATH MOJYUYEHHBIE PE3yAbTATHI U JI€JIaTh BHIBOJIbI, OLIEHUBATH I'PAHUIIBI MOTPEMIHOCTEN PE3YyIbTATOB U3MEP €-
HUMH;
- YMEHUS NPUMEHATh TEOPETUUYECKHE 3HAHUA N0 PU3UKe HA MpaKTUKE, pemaTh GU3NYEeCcKre 3aJa4yd Ha Ip UMEHEeHHE
NOJIy4YEHHBIX 3HAHU;

- YMeHHUS U HaBBIKM NPUMEHSITh MOJYUYECHHbIC 3HAHUS JUISI OOBSICHEHUS NPUHIIUIIOB NCHCTBUS BaXXHEUIINX TEXHUY -
CKHMX YCTPOMCTB, peUICHU MPAKTUYECKUX 3a/a4 IOBCEIHEBHOM )KNU3HH, PAllHOHAJIBHOIO NPUPOJONOJIb30BAHUS U
OXpaHbl OKPYKAKIENH CPeabl;

- popmupoBaHue yOexIeHHs B 3aKOHOMEPHOU CBSI3M U MO3HABAEMOCTH SIBICHUM MPUPOAbI, B 00bEKTUBHOCTH Hay U-
HOT'O 3HAHHWsA, BBICOKOM HEHHOCTH HAYKH B PAa3BUTHU MATE€PHUAJIbHON U 1YXOBHOMU KYJbTYpPHI JIOIECH;

- pa3BUTHE TEOPETUUECKOrO MBIIIJEHUS Ha OCHOBE (DOPMUPOBAaHMS YCTAaHABIMBATh (PAKTHI, pa3anuyaTh NIPUUYUHBI U
CJIE€JICTBUS, CTPOUTH MOJEJHU U BBIABUIAaTh TUNOTE3bl, BHIBOAUTh U3 IKCIEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX
Mojenel Gpu3ndeckre 3aK0OHbI;

- KOMMYHUKATUBHbIE YMEHHS JIOKJIAJAbIBATh O PE3yJbTaTaX CBOETO MCCIIEIOBAHUS, YUaCTBOBATh B IMCKYCCHHU,
KpPaTKO U TOYHO OTBEYATh HA BOMPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JUTEPATYPY U APYTUe UCTOYHUKU UHPOpMa-
1197078




8.Cucmema ouenku
O1neHKAa 0OTBETOB VUAIIMXCSH
OneHka «5» CTaBUTBLCSA B TOM CiIydae, €CJIM y4alluics MOKa3bIBaeT BEPHOE MOHMMaHUE (PU3UYECKON CYIIHOCTH paccMaTpu-
BAaCMbIX SBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a TaK K€ IPaBUIIbHOE OIpeeicHue (PU3NIeCKUX BEIIMYNH, UX CIMHHUII
U CITIOCOOOB M3MEPCHHMS: TIPABUIIBHO BBITIOJTHSACT YEPTEHKHU, CXEMbI M TpaHUKH; CTPOUT OTBET 110 COOCTBEHHOMY ILJIaHYy,

COMPOBOXK/IAET PACCKA3 COOCTBEHHBIMM MPUMEPAMU, YMEET IPUMEHATh 3HAHUS B HOBOM CUTYyallM MPU BBINOJHEHUU MPAKTHYE-
CKHX 3a/IaHHi{; MOKET YCTAHOBUTD CBSI3b MEXKIY MU3y4YaeMbIM U paHEe U3yUYEHHBIM MAaTE€pUAJIOM MO Kypcy (DU3UKH, a TAKXKE C Ma-
TE€PUAJIOM, YCBOCHHBIM IIPU U3YYEHUN APYTUX IIPEAMETOB.

Onenka «4» CTaBUTHCS, €CIM OTBET YUEHHKA YAOBJIETBOPSET OCHOBHBIM TPeOOBaHUAM Ha OLEHKY 5, HO JJaH 0€3 MCIOJIb30Ba-
HUsl COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHHUs 3HAHUI B HOBOW cUTyaluu, 6€3 HCIOJb30BAHMS CBSI3EH C paHee
U3YYEHHBIM MaTepUajJIoM M MATEPHAJIOM, YCBOCHHBIM IMPU W3YUYEHUU Jp. MPEIMETOB: €CIU yUYalTUNCs JOMYCTUI OJIHY OIIUOKY
WK He 0o0Jiee IBYX HEIOUETOB U MOKET X UCIPABUTH CAMOCTOSITENILHO WIIM C HEOOJIBIIION MTOMOIIBIO YUUTEIIS.

Ounenka «3» CTaBUTHCS, €CIU yYalllUiCs MPaBUIBHO MOHUMAET (PU3HUECKYIO CYITHOCTh PACCMAaTPUBAEMbIX SIBICHUN U 3aKO-
HOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHBIE MPOOENbl B YCBOSHHH BOMPOCOB Kypca (PU3UKHU, HE MPEMSITCTBYIOIIUE JaIbHEH-
IIeMy YCBOGHHIO BOIIPOCOB MPOTPAMMHOI0 MaTepuaia: yMeeT MPUMEHSATh MOTyYeHHbIE 3HAHUs MPH PEIICHUH MPOCTHIX 3aj1ad C
UCTIOJIb30BAaHUEM T'OTOBBIX (DOPMYJ, HO 3aTPYAHSIETCA MPH PEIICHUU 3a71ad, TpeOyoImuX mpeodpa3oBaHUsl HEKOTOPHIX (GopmyT,
JOIyCcTUJI He Oosiee 0JHOM rpyOoi OIMOKH U IBYX HEAOUYETOB, HE Oosiee 0JHOM TpyOoi U 0IHOM HerpyOoil omnoOku, He Ooee 2-
3 HerpyOBIX OIIMOOK, OJTHOM HErpyOoi OMMOKH U TPEX HEOUETOB; NONMYCTHI 4-5 HEAOUYETOB.

OuneHka «2» CTaBUTCS, €CJIM Y4alllMKCsl HE OBJIaJIe]l OCHOBHBIMU 3HAHUSIMU M YMEHUSIMU B COOTBETCTBHUH C TPEOOBaHUSIMU
pOrpaMMbl U JOMYCTHIT OOJIbIIE OMMOOK ¥ HEJOUETOB YeM HEOOXOIUMO JIJISl OIIEHKH «3).

O1eHKAa KOHTPOJIBHBIX PA00T

Ouenka «5» craBuTcs 3a paboOTy, BBINOJHEHHYIO TMOJHOCTHIO 0€3 OMOOK W HETOYETOBR.

Onenka «4» ctaBUTCs 32 pabOTy BBHIMOJIHEHHYIO MTOJHOCTHIO, HO MPY HAJIMYUU B HEMl He 0oJiee OHOM TpyOO U OJTHOM Herpy-
001i ommMOKYM ¥ OHOTO HeMO04ETa, HE OoJiee TPEX HEJOUETOB.



Ouenka «3» CTaBUTCS, €CJIM YUYEHUK PABUIIBLHO BBIOJIHWI HE MeHee 2/3 Bcell paboThl WM AOMYCTHII He 00Jiee 0JIHOM IpyOoi
OImMOKHU M.JABYX HEIOYETOB, HE O0Jiee OJHOU Ipy0oil OIMMOKKM U OJHOM HerpyOoi ommOku, He 0osiee Tpex HErpyObIX OmMOOK,
OJIHOM HerpyOol OmMMOKM W TpeX HEeAO0YETOB, MpU HAMW4uu 4 - 5 HEIOYETOB.

OueHka «2» CTaBUTCS, €CJIM YUCIIO OMIHMOOK M HETOUETOB MPEBBICUIIO HOPMY AJIsl OLIEHKH 3 WJIM [IPaBUJIBHO BBIIIOJIHEHO MEHEE
2/3 Bceil paboTBHI.

OueHka JadopaTopHbIX PadoT

Ouenka «5» CTaBUTCS, €CIU yYalllMiiCs BBITOJIHIET pabOTy B MOJHOM 00bEME € COOMIOAEHUEM HEOOXOIUMOM MMOCIIe10BaTEb-
HOCTH TIPOBEJICHUS OTIBITOB M M3MEPEHMI; CAMOCTOSITENIbHO U PAIIMOHAIEHO MOHTUPYET HEOOX0IMMOE 000PYI0BAHUE; BCE OIIbI-
ThI IPOBOJIUT B YCIIOBUSAX M PEXKUMAX, 00ECIICUNBAIOLIUX MMOTYYEHUE MPABMWIBHBIX PE3YyJIbTATOB M BBIBOJOB; COOII0aeT TPpeOo-
BaHUA MPaBUJI 0E30MaCHOCTH TPY/A; B OTYETE MPABUIBLHO M aKKYpPaTHO BBIMOJHSET BCE 3aIlMCU, TAOIHIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS, MPABWILHO BBHITIONHSAET aHAIN3 TOTPEITHOCTEH.

Ounenka «4» CTaBUTCA, €CIIU BBIIIOJHEHBI TPEOOBAHUS K OLEHKE «5» , HO OBLIO JOMYIIEHO JBa - TPU HeAoYeTa, He Oosee oJl-
HOU HerpyOo#l OIIMOKY U OTHOTO HEJ0UETA.

Ounenka «3» cTaBHTCS, €CIM pabdoTa BBINOJIHEHA HE IIOJHOCTBIO, HO OOBEM BBIIOJHCHHOM YacTH TaKOB, ITO3BOJIS-
€T TOJIYYUTh NPaBUJIbHBIC PE3YJIbTAaThl U BBIBOJBI: €CIIU B XOJI€ TPOBEACHUS OMbITA U U3MEPEHUN ObLIN JTOMYIICHBI OIITUOKH.

Ouenka «2» craBHUTCS, €clu padoTa BBINOJHEHA HE MOJHOCTbIO M OOBEM BBIIOJHEHHOW YacTH pabOThl HE MO3BOJIS-
€T clIeNIaTh MPABUIIBHBIX BBIBOJIOB: €CIIU OMbBIThI, U3MEPEHUS, BRIUMCICHUS, HAOII0I€HHS POU3BOIMIUCH HEMPABUIIBHO.

Bo ecex cnyuasx oyenka cnudcaemcs, eciu y4eHux He coo1100an mpebosanus npaguil 6e3onacHocmu mpyoa.

Ilepeuens omuook:
I'pyovie outuoxku
1. Hes3nanwme onpe/ieneHU OCHOBHBIX ITOHSATHH, 3aKOHOB, ITPABHII, TTOJI0KECHUN TeOpHH, PopMyJ1, OOIMEITPHUHITHIX CHMBOJIOB,
0003HauYeHUs1 (PU3NUECKUX BETUYUH, CAUHUILY U3MEPEHUSI.
2. Heymenue BbIJIEISATh B OTBETE TJIABHOE.
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Heymenue npuMeHsTh 3HaHUS 17151 pellieHus 3aa4 U 00bICHEHHs (PU3NYECKUX SBJICHUI; HEPABUIbHO C(HOPMYITUPOBAH-
HBIE€ BOIIPOCHI, 33JIJaHUS UM HEBEPHBIE OOBSICHEHUS X0JIa UX PEIICHMs], HE3HAHUE TPUEMOB PELICHUS 3a/1ay, AHATIOTMYHBIX
paHee pelIeHHBIM B KJIacce; OMMUOKH, MOKA3bIBAIONINE HEMPABMIHLHOE TOHUMAHWE yCJIOBUS 3a1a41 WU HEMPABWIBHOE HC-
TOJIKOBAHUE PEIICHMUS.

Heymenue untath u cTpouTh rpadMKi ¥ MPUHIUITHATIEHBIE CXEMBbI

Heymenue noaroToBuTh K paboTe yCTAaHOBKY WM JJa0opaTopHOE 000pyA0BaHUE, TPOBECTU OMNBIT, HEOOXOAUMBIE PacU€Thl
WJIM UCIIOJIb30BATh MOJYYEHHBIE JaHHBIC /JI BBIBOJIOB.

HeOpexHnoe oTHolIeHHE K 1a00paTOpHOMY 000PYIOBAHUIO U U3MEPUTEIBHBIM TPUOOpaM.

Heymenue onpenenuts mokazaHusi U3MEPUTEIBLHOTO MTPUOOpA.

Hapymenue TpeboBanuii npaBui 0€30MacHOTO TPY/ia MPHU BBIMOJIHEHUH SKCIIEPUMEHTA.

Hezpyovie outuoku

1.

2.
3.
4

Herounoctu hopmMynupoBOK, OnpeiesieHuid, 3aKOHOB, TEOPUid, BBI3BAHHBIX HEMOJIHOTON OTBETa OCHOBHBIX MTPU3HAKOB OI1-
peaensgeMoro noHaTrua. OumoKy, BbI3BaHHBIE HECOOII0IEHUEM YCIOBHM MPOBECHUS OMbITA WU U3MEPEHUH.

OmuOKu B yCIIOBHBIX 0003HAYCHHSIX HA MIPUHITUITNATIBHBIX CXeMaX, HETOYHOCTH YepTexeH, rpaduKoB, CXEM.

[Ipomyck wiv HETOYHOE HANTMCAHWE HAUMEHOBAHUN €TUHUIL (PU3UIECKUX BEIIMUMH.

HeparmonaibHbIii BEIOOP X012 pEIICHUS.

Heoouemut

1.

b wn

HeparmonasibHbIE 3aMMCH NPU BEIYUCIICHUSX, HEPAIIMOHATBHBIC PUEMbI BRIUUCIICHUH, TIPe0Opa30BaHUM U peIIeHUS 3a-
aad.

ApudMeTnuecKkre ONTMOKU B BEIYMCIICHUSX, €CJIM 3TH OIMUOKH Ipy00 HE HCKaKAIOT PEATbHOCTD MOJIYYCHHOTO pe3ysIbTaTa.
OTaenbHBIC TOTPEITHOCTH B (DOPMYJIMPOBKE BOIIPOCA WU OTBETA.

HeOpexHoe BBITIOJTHEHUE 3aMKCei, Y4epPTeKEH, cXeM, rpad)uKoB.

Opdorpaduueckue v MyHKTyaIlMOHHBIEC OIIUOKH



Konmponvno — usmepumenbnoie mamepuaivl, HAanPA6IeHHblIE HA U3VYCHUE YDOCHA:
® 3HAHUI1 OCHOB (PM3MKH (MOHOJIIOTUYECKUH OTBET, IKCIPECC — OMPOC, GPOHTAIBHBII OMPOC, TECTOBBIA OMPOC, HATUCAHHUE U
3ammTa COOOIICHHUS TI0 3aJaHHOM TeMe, O0BSICHEHUE dKCIIEPUMEHTA, ((U3HMUECKUI TUKTAHT)
® NIPpUOOpPEeTEHHBIX HABBIKOB CAMOCTOSITEIbHOW M MPAKTUYECKON NIEATEIbHOCTH ydalluxcsi (B XOJ€ BBINOJHEHUs Jlabopa-
TOPHBIX padOT U pelIeHUs 3a7a4)

¢ PAa3BUTLIX CBOMCTB JIMYHOCTH: TBOPYCCKHUX CHOCO6HOCT€I>1, HHTCPCCAa K U3YUCHUIO (1)I/IBI/IKI/I, CaMOCTOATCIbHOCTH, KOMMY-
HUKAaTHUBHOCTHU, KPUTUYIHOCTH, pe(l)JIGKCI/II/I.

Hcnonviyemble mexnuueckue cpeocnea
e [lepcoHaNBHBIN KOMIIBIOTED
e MyJIbTUMEIUNHBIA TPOEKTOP

Hcnonv3yemble mexnonocuu’. 3710pOBbecOEpeKeHUs, MPOOIEMHOr0 00yUYeHHUsI, MTeJaroruka COTpyAHHUUECTBA, Pa3BUTHsI HCCIIe-
JIOBATEIIbCKUX HABBIKOB, MU PEPEHIIMPOBAHHOTO MOAX0Aa B O0yUYCHUH PA3BUTHS TBOPUYECKUX CIIOCOOHOCTEMH

OopaszosamenvHvie OUcKu
VYyeOHbIe 1eMOHCTpAIUK IO BCeMY Kypcy (PU3MKH OCHOBHOM MIKOJIBI ¢ MOAPOOHBIMU KoMMeHTapusiMu. DVD nuck.6 UMII Ap-
ceHay obpaszoBanusi, 2012

Ilpe3enmayuu, cO3MaHHBIC YUYUTEIIEM U IETbMHU B TIPOIECCe 00pa30BaTEIHHOTO MPOIECcca MO KaXI0H H3ydyaeMoil TeMe
Komnnexm gpusuuecxkoco OI'3 ob6opyoosanust 0151 nposedeHus 1a60pamopHuix pabom
Tabnuywr

Qbo3nauenus, cokpauwieHus
K23C KUM OI'D — Kofbl 3JIEMEHTOB COJIEPKAHUSI KOHTPOJIBHO U3MEPUTENbHBIX MaTepuaioB OI'D
KITY KUM OI'D — ko6l IpOBEPSIEMBIX YMEHUI KOHTPOJIBHO — U3MEPUTEIBHBIX MaTepuano OI'D
JI. — Jlykamuk B.W. CoopHuk 3ama4 o ¢usnke. 7-9 xknaccel. — M.: [Ipocsemienue, 2007
P. — PeimkeBuu A.I1. COopuuk 3a1au no ¢pusuke 9-11 knaccel. — M.: [Ipoda, 1998
. - Jleoeaunckas B.C\ ®usuka 9 kinacce. Jlmarnoctuka npeaMeTHon o0ydeHHocTH.- Bosrorpaa:yuurens,2010




KaJIeHIIapHO — TEMATUICCKOE IIVIAHUPOBAHUE

Jlara mpoBeneHus

No Tema ypoka Koui-Bo vacon 0
uMepHast
PHMEP daxr
1o TUIaHy
I. KunemaTuka npsiMmoJIMHEiHOT0 PABHOMEPHOT0 M PABHOYCKOPEHHOT 0 ABMKeHus (194.)
1. Beoaneiit unctpykrax no Th. Marepuanbnas Touka. Cucrema orcuera 1 4
2. Bexkropsl. [elictBus Hax BekTopamu. [Ipoekuns BekTopa 1 7
3. TpaekTopus, myTh U MIEPEMEILICHHE 1 8
4, Ornpenenenue KOOPAUHATHI ABUKYIIETOCS Tela. 1 9
S. [lepemernienue npyu OpsIMOJMHEHHOM PABHOMEPHOM JABUKEHUU. 1 14 8.09
6 ['padmueckoe mpencTaBiaeHUE MPSIMOIUHEHHOTO PAaBHOMEPHOTO JIBUXKE- 1 15 9.09
' HUSL. '
7. Pemenune 3a1au Ha NpsIMOJIMHENHOE PABHOMEPHOE JIBUKEHHUE. 1 16
8. [IpssMonuHeHOE paBHOYCKOPEHHOE JIBHXKEHUE. Y CKOPEHHUE. 1
9 CKopOoCTh MPSIMOTUHEHHOTO PABHOYCKOPEHHOTO ABIMKEeHMs. ['paduk 1
' CKOPOCTH.
10. Pemenue 3a1a4 Ha NpSAMOJIMHENHOE PABHOYCKOPEHHOE JABUKEHUE. 1
11. [IepemenieHne npu NpAMOJIMHEWHOM PABHOYCKOPEHHOM JIBUKEHHM. 1




[lepemenienue npu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBM)KEHUH 0€3

12. .
Ha4aJIbHOW CKOPOCTH.
13 Pemenue 3a1a4 Ha pacyeT nepeMeneHus py NpsIMOJIMHEHHOM PaBHOYC-
' KOPEHHOM JIBYDKCHHH
14. | T'paduueckuii MeTON pelIeHus 3a7a4 Ha paBHOYCKOPEHHOE JIBUKECHHUE.
15. Pemenune 3a1a4 Ha NpSIMOJIMHENTHOE PABHOYCKOPEHHOE IBUYKEHUE
16 JladopaTopHasi padora Nel «HMcceiieroBanne paBHOYCKOPEHHOT 0
' ABHKeHHs 0e3 HAYaJIbHOM CKOPOCTID).
17. OTHOCUTENBHOCTh MEXAHUYECKOTO IBHXKCHUS
18 [ToBTOpEeHue n 006001IeHNE MaTeprana o TeMe «PaBHOMEpHOE U paBHO-
' YCKOPEHHOE JIBUKEHUE)
19 KounrpouabHas padora Nel «IIpsimo/inHeliHOe paBHOMEpPHOE U PaBHO-
' YCKOpPEeHHOe IBHKEHUE»
I1. 3akoubl AuHAMUKH (26 1)
20. Nuepunanbubie cucteMbl oTcuerta. [lepslii 3akoH HeroToHa
21, Bropoii 3akon HetoToHa.
22. Tpetuit 3akoH HproToHa.
23. Pemenue 3a1a4 ¢ npuMeHeHneM 3akoHOB HeloToHa.
24, Peurenre 3a1a4 o 1MHAMUKE.
25. Pemenne KOMOMHUPOBAaHHBIX 33/1a4.




26.

CBo00OOIHOE TTaJIEHHE.

217, JIBuxeHue Tena, OpolIeHHOro BEpTUKaIbHO BBEpX. HeBecoMOCTb.

28. | PemeHune 3a1a4 Ha ABMIKEHHE TeJla, OPOIICHHOTO BEPTUKAIBHO BBEPX

29, JlabopaTopHasi padora Ne2 «M3mepeHune yckopeHHus: CBOOOIHOIO Ma-
JTEHHSD

30. 3akoH BceMupHOro TAroTeHusl.

31. Pemenue 3a1ay Ha 3aKOH BCEMHPHOTO TATOTEHUS

32.| VYckopeHue cBOOOTHOTO MaJeHUS HA 3eMiie U APYTHX HEOSCHBIX TENax.

33. [IpsiMoMHEHOE U KPUBOJIMHENHOE TBUKEHUE

34. | JlBmwxeHHe Teja Mo OKPYKHOCTH C TIOCTOSIHHOHM TI0 MOJYJTFO CKOPOCTBIO.

35. Pemenue 3a1a4 Ha IBHXKEHHE 110 OKPY>KHOCTH.

36. HcKyccTBEHHBIE CITyTHUKHA 3EMIIH.

37. Nmnynbe. 3aKOH COXpaHEHUsI UMITYJIbCA.

38. Pemienne 3a1a4y Ha 3aKOH COXpaHEHUS UMITYJIbCA.

39. Pemienne 3a1ay Ha 3aKOH COXPaHEHUS] UMITYJIbCA.

40. PeakTuBHOE BUXEHUE.




41. 3aKOH COXPAaHEHUSI MEXAHUYECKON SHEPTUU 1
42. Pemenue 3a1ay Ha 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPrUuu 1
43. Pemenune 3a1a4 Ha 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPIUU 1
44. [ToBTOpeHue u 06001IeHNE TEMbI «3aKOHBI JUHAMUKN 1
45. KoutpoJuabHast padora Ne2 nmo reme «3aKOHbI AUHAMUKI 1
III .Mexanuuyeckne KojeO0aHus U BOJIHBbI. 3BYK (14 1)
46. Mexanuueckue konebanus. KonebaTenpbHbie CHCTEMBI 1
47. Bennuunel, xapakTepu3yromue Koine0aTeaIbHOe IBIKECHHE 1
48. Pemenue 3amau o teme «MexaHUYecKUe KOJICOaHUSD. 1
JlaGopaTopHnas padora Ne 3 «UcciaenoBanue 3aBUCMMOCTH MEPUOIA U
49.| 4YyacTOoTBHI CBOOOJHBIX KOJIC0AHNI HUTAHOI0 MAATHHKA OT €ro JAJIu- 1
HBI».
50. BoiHyx1eHHbIE KoieOaHus. PesoHaHc 1
51. Mexannueckue BOJIHBI. BUabpl BOJIH. 1
52. Jnuna BoaHbl. CKOPOCTh pacipoCTPaHEHUS BOJIH. 1
53. HcTounmnku 3ByKa. 3ByKOBBIE KOJICOaHUS 1




54,

BricoTa u TemOp 3ByKa. ' pOMKOCTb 3ByKa

55. PacnpocTtpanenue 3Byka. CKOPOCTh 3BYKa.
56. OTtpakeHue 3Byka. 9X0. 3ByKOBOM PE30HAHC
57. Pentenue 3amau mo teMe «MexaHudeckue KojieOaHusI U BOJIHBD.
58. | TloBTOpenue u 06001IeHnEe TeMbl «MexaHuuecKkue KojieOaHus U BOJHBDY
59 KonTpoabHasi padora Ne 3 o teme «MexaHnyeckue KoJieOaHUs U
' BOJIHBI»
IV. DnekTpomMarHuTHble siBjieHus (22 4)
60. MarsauTHo€ moJe
61. Hamnpapnenue Toka 1 HanpaBJICHUE JIMHUN €0 MATHUTHOTO TIOJIA.
62 OOHapyXeHrue MarHUTHOTO TIOJIS TI0 €T0 ICHCTBHIO Ha DJICKTPUUECKHM
' TOK. [IpaBuIio 1€BOM pyKHU.
63 Pemienue 3a1au o teme «JleficTBUE MArHUTHOTO TIOJISI HA POBOJIHUK C
' TokOoM. [IpaBuio neBout pykun»
64. Nuaykunst MarHUTHOTO TOJIA.
65. Pemenune 3amau o reme «HIYKIMSI MAarHUTHOTO OIS
66. MarHuTHbBIN ITIOTOK
67. SBnenne snekTpoMarauTHOW nHAYKuMu. [Ipasuiio Jlenna.




JlaGoparopuasi pabora Ne4 «3yueHue siBJICHUSA IJIEKTPOMATHUTHOM

68.
HHAYKIIAN»
69 Ssnenne camonnaykuuu. [Tonydyenue u nepegavya nepeMeHHOTO dJIEK-
' Tpuieckoro Toka. Tpanchopmarop.
70. Pemenue 3amau no teme «SBiIeHUE 3JIEKTPOMArHUTHOW UHTYKIIHH
71. DIJIEKTPOMATrHUTHOE T0JIE. DIIEKTPOMATHUTHBIE BOJIHBL.
[IIxana 31eKTpOMarHuTHHIX BOJIH. BiMsiHUE 371€KTPOMarHuTHBIX U3JTyYe-
72, HU HA )KUBBIE
OpraHU3MBI.
73.| KonebarenpHbiii KOHTYP. [lomydeHHE 2IEKTPOMArHUTHBIX KOJICOaHUIA.
/4. [IpuHIUIIBI PAIUOCBS3U U TEJICBUICHUS.
75. DIJIEKTPOMArHUTHAsI IPUPOJA CBETA.
76. | Ilpenomiienue cBeta. GU3NYECKUI CMBICI MOKA3ATENsI PEIOMIICHUSI.
77. Hucnepcus ceera. LBera Te.
78 Tunel ontudeckux criekTpo. Criekrporpad u crnekTpockor. CrekTpanb-
' HBI aHAJIN3.
79 [TpoucxoxieHre TMHENYaThIX ClIEKTPOB. JIabopaTtopHas padora Ne5
| «Ha0/a1o1eHune CNJIOMIHOTO U JIMHEHYATOT0 CIIEKTPOB MCITYCKAHMSI»
80 [ToBTOpeHme u 0600ITICHIE MaTepraa Mo TeMe « DIEKTPOMArHUTHBIC SB-
' JICHUS
81. | KonTpoJbHasi padoTa Ne 4 mo teme «JIeKTPOMATHUTHBIE SIBJICHUS




V. CTtpoeHune atoMa U aTOMHOI0 siipa. Ucniosib30BaHue JHeprun aToMHbIX siaep (17 1)

82. PannoakTHBHOCTH KaK CBUJETEIHCTBO CIOKHOI'O CTPOCHHS aTOMA. 1
83. Crtpoenue atoma. Cxema onsita Pesepdopaa 1
84. PannoakTuBHBIE PEBpALIEHUS ATOMHBIX SIAEP 1
8b. DKCHEPUMEHTAIBHBIE METOJIBI PETUCTPAIMH 3aPsKCHHBIX YaCTHII 1
36 JlaGopaTopHasi padora Ne6 «M3mepeHne eCTeCTBEHHOI0 PaIMANMOH- 1
' HOro (hoHA T03UMETPOM»
87. OTKpbITHE IPOTOHA U HEUTPOHA 1
88. CoctaB aTOMHOTO sapa. SIepHBIE CUITBI. 1
89. Oueprus cBszu. dedexT macc. 1
90. Pemenue 3aay Ha pacueT PHEPrUu CBS3H U J1e(PeKT macc. 1
91. [enenue siaep ypaHna. LlenHble snepHbie peakiuu. 1
92 JlaGoparopHuasi padora Ne7 «U3yueHue JejieHHs s1IPpa aTOMA yPaHa 1
' no ¢gororpaduu TpeKoB»
93 JlaGoparopHuasi pabora Ne§ «M3yueHue TPEKOB 3apPSIKEHHBIX YaCTHIL 1
' 110 rOTOBBIM (oTOorpapusivy
94. SAnepHslil peakTop. ATOMHAs! SHEPTETHUKA. 1
95. | buonorudeckoe neicTBUE paaranyy. 3aKOH PaHOAKTHBHOTO paciaja. 1




96. TepmosiiepHble peakiuu

97.| TloBTtopenue u 000061IeHHE TeMbl «CTpoeHue aToMa U aTOMHOTO SIIPa»

98.| KontpoabHasi padota Ne5 «CTpoeHue aToMa H aTOMHOTO SIAPA».

VI .Ctpoenue u 3BoJ1o1us1 Beesiennoi (4 )

99. Cocra, cTpoeHue u npoucxoxjacHue CoaTHEeYHON CUCTEMbI
100 bonbmme mnaners CoIHEYHOM CHCTEMBI
101 Maubie Tena CoTHEUYHOM CUCTEMBI

102 Crpoenue u 3Bomtouus Beenennou




OBOPYJAOBAHME, UCITOJIB3YEMOE ITPU BBIIIOJTHEHUSAU JIABOPATOPHBIX PABOT 11O ®U3UKE
(COTJIACHO MHCTPYKTUBHO-METOJMYECKOMY ITNCHEMY)

Tembl 1a00paTOpHBIX padoT

Heo0xoaumpbiii MUHUMYM
(B pacuerte 1 KOMILIEKT Ha 2 4YeJl.)

HccnenoBanrie paBHOYCKOPEHHOTO JBUKECHHUS.

- ’Kenob nabopaTopHsIii -1

- [llapux nuametpom 1-2 cm -1
- Hunuaap metanuyeckui -1
- Metponowm (1 Ha Bech Kjacc)
- Jlenta nu3meputenpHas -1

I/IBMCpCHPIe YCKOPCHHA CBO60,ZIHOI‘O IHaacHus:.

- IIpubop juist u3ydeHus IBUKEHUS Ten -1
- [1oJT0CKH MUJITUMETPOBOU U
KOMMPOBaIbHOU Oymaru — 1

- [llTaTuB ¢ mydToii 1 Jankou —1

I/ICCHGI[OBEIHI/IC 3aBMCUMOCTH II€pruoaa u 4aCToOThI CBO-
6OI[HBIX KoJe0aHnii HUTSTHOTO MasiTHHUKA OT €ro JJIH-
HEI.

- IlITaTuB ¢ MmydToii 1 nankou -1
- [llapuk C NpUKpPErIEHHON HUTHIO - 1
- MeTpoHoM (0auH Ha Bech Kjacc) -1

I/IByquI/Ie SABJICHUA BHGKTpOMaFHHTHOﬁ WHAOYKIIUH.

- Munmmamnepmetp -1

- Karymka-morok -1

- MarauT gyroo0OpasHsiii -1

- Ucrounuk nuranus (4,5 B) -1

- Katymika ¢ ’keje3HbIM ceplieyHuKoM -1
- Peocrar -1

- Kirou -1

CoenuHuTenbHBIE MTPOBOJA -1

- Mopens reneparopa 3IeKTPUIECKOro

- Toka (1 Ha Bech Kiace) -1

Habnroaenue CrjionHoro U JUHEHYaToro CeKTpoB
UCITyCKaHUs

BBICOKOBOJIBTHBI UHIYKTOp-1

UCTOYHUK MUTAHUS-1

CTEKJISTHHAS TIJITACTHHA CO CKOIIICHHBIMH TpaHsIMu-1

CIIEKTpaJIbHBIE TPYOKHU C BOJOPOJIOM KPUIITOHOM, HEOHOM, TejireMm -1
COEeIMHUTENbHBIE TTpoBOAA -1

JlaMI1a ¢ BEPTUKAJIbHOW HUTHIO Hakana-1

npu3Ma OpsiMoro 3peHusi-1




H3mepeHne ecTeCTBEHHOr0 pagualioHHOro oHa J1o-
3UMETPOM

HO3UMCTP

W3yuenue nenenus sapa atoMa ypana rno ¢potorpapuu
TPEKOB.

- doTorpadus TPEKOB 3apsXKEHHBIX YacTUIl — 1

N3ydeHne TpeKoB 3apsHKEHHBIX YACTHIL 10 TOTOBBIM
dboTorpadusim.

- @oTtorpaduu TPEKOB 3apsIKEHHBIX YacTUIl —1




