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Paszngea 1. [TosscHUTEIBLHASA 3alIMCKA.

Kypc BHeypouHo#i nesrenbHOCTH «JlabopaTtopHbiii mpakTukyM Ha Oase llenTpa oOpaszoBanms
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampabiieHHOCTeN «Touka pocTa»» OTHOCUTCA K
HAyYHO-TIO3HABATEJILHOMY HAINpaBJICHHUIO Pa3BUTHS JWYHOCTU. Pabouas mporpamma Kypca
COCTaBJICHAa HA OCHOBAHUM HOPMATUBHBIX IOKYMEHTOB:

1. @enepalibHbIil TOCYJApCTBEHHBIN 00pa30BaTelIbHBIA CTaHAAPT OCHOBHOIO OOILEro
oOpasoBanus (yTBep:xkaeH npukazoM MunucrepctBa npocseuieHus PO ot 31 mas 2021 r. Ne

287)

2. OcnoBHas obpasoBarenpHas mporpamma ['bOY COILI Nel c. [TpuBomxse;

3. Yueonsiii man ['bOY COIII Nel c. [TpuBomxse;

4. ['onoBoii yueOnsbIii kanengapubiii rpagux I'bOY COILL Nel c. [TpuBomxbe;

5. [Tonoxxenne o pabouei mporpamme KypcoB BHeypouHou nesrenbHoctd 'BOY COIII
Nel c. IlpuBomxkbe;

6. [TpumepHas pabouas mporpamMma BOCIIUTAHUS AJIs 0011€00pa30BaTENbHBIX OpraHU3aIHil.

(Omobpena pemenneM (enepaabHOr0 y4eOHO-METOJUYECKOTO OOBEIUHEHUS IO 00memMy
o0Opa3oBaHuto, MpoTokoa oT 23 utonst 2022 r. Ne 3/22);

8. [lpuka3 MunucrepctBa mpocsemeHuss P® ot 2 gekabps 2019 r. Ne 649 «0O06
yrBepxkaeHun LleneBoit Moenu udpoBoi 00pa3oBaTeIbHON CpelIbl»;

W3ydyeHue Kypca BHEYpOUHOH JAESITENbHOCTH B 5-6 KilaccaX HallpaBJIEHO Ha JOCTHUIKEHHE
CIEAYIOIIMX LEeer U 3a1a4:
® CroCOOCTBOBAaHME PA3BUTUIO YYAIIUXCs, MOBHIIICHUIO UX UHTEpeca K O3HAHUIO 3aKOHOB
npupoanl, IOArOTOBKEC HX K CHUCTECMATUYCCKOMY M3YUCHHUIO KypcCa (1)I/I3I/IKI/I Ha
CIIEYIOIIKX 3Tarax 00y4yeHUsl.

® Dpa3BUTHE MBIIUICHUS Y4Yaluxcs, (OpMUpOBaHME Yy HHUX YMEHHH CaMOCTOSATEIBHO
nproOpeTaTh U MPUMEHSTh 3HaHUS, HAOII0AaTh U OOBACHATH (PU3NUYECKHE SBICHHUS;

® OBJIQJICHHE LIKOJbHUKAMU 3HAHUSIMHU 00 SKCIICPUMCHTAIIbHBIX (I)aKTaX, IIOHATHAX,
3daKOHax, TCOpUAX, MECTOAAX (I)HSH“IGCKOIZ HAYyKH;

® (opMupoBaHHE TO3HABaTEJIBLHOTO HHTEpeca K (u3uKe, pa3BUTHE TBOPUYECKUX
CIIOCOOHOCTEM, OCO3HAHHBIX MOTHUBOB YUCHHUS.

® (l)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ ) (1)I/ISI/IK6 KaK 9aCTH O6H.IC‘I€HOBC‘ICCKOﬁ KYJIBTYPHI,

® [IOHUMaHHUs 3HAYUMOCTH (PU3MKH 111 OOIIECTBEHHOTO Iporpecca.

C yueToM NCHXOJIOTHYECKUX OCOOCHHOCTEH JeTell JaHHOro BoO3pacTa MpeaycMaTpUBaeTCs
pa3BUTHE BHUMAaHUA, HAOIIOJATEIbHOCTH, JJOTUYECKOIO U KPUTUYECKOTO MBIIUICHUS, YMEHUS
IPaMOTHO BbIpa)kaTb CBOU MBICIIU, OIIUCHIBATH SIBJIICHUS, YTO MO3BOJUT IIPU U3yYEHUH OCHOBHOTO
Kypca (U3MKU BBIJBUTATh THIOTE3bI, MpenjgaraTb (U3NYEeCKHe MOAEIN M C UX HNOMOUIbIO
OOBSICHATD SIBJICHUS OKpYsKatouiero mupa. /i hopMupoBaHust MHTEpeca y4aluxcs K U3y4eHHIO
npeaMera M CTpeMJICHHST K €ro IMOHUMAHUIO IMPeNIoiaraercs HCIOoNIb30BaHHE PHUCYHKOB
Pa3IMYHBIX SBJICHUH, OMBITOB U M3MEPUTENBHBIX MPUOOPOB, KAUECTBEHHOE MYJIbTUMEIUNHHOE
COTPOBOXKACHHE, HCIONb30BAaHUE UIPOBBIX CUTyallUd, a Takxke OOJbIIOe KOJIMYECTBO
Ka4eCTBEHHBIX BOINPOCOB, SKCIEPUMEHTAIBHBIX 3aJlaHii U j1abopaTopHbIX paboT. B mpormecce
00y4YeHHSI UCTIOIB3YIOTCS IBPUCTUUYECKHIE UCCIIE0BATEICKUE METOIbI O0yUCHHUS:

e aHanu3 uHpoOpMaLuHy,
e IIOCTaHOBKA 3KCIIEPUMEHTA,
e TPOBEJICHUE UCCIICIOBAHUIA.

Pesynbrarom usyuenus kypca B 7 - 9 kitaccax o0pa3zoBaTelIbHBIX YUPEKIECHUI HalpaBiIeHO Ha
JOCTHKEHHE CIEAYIOUINX LeJseil U 3axa4:

- aHAJIM3UPOBaTh (PU3UUECKOE SIBIICHHUE;

- (hopmynHrpoBaTH OCHOBHBIE PUINYECKUE 3aKOHBI M 3HATH TPAHUIIBI UX IPHMEHECHHS,

- IPUMEHSATH [IOJYyYEHHbIE 3HAHHS U YMEHMS [TPU PEIICHUU KaueCTBEHHBIX U PaCUETHBIX 3a]1ay;

- YATATh U AaHAJIM3UPOBATh 'paUKU 3aBUCUMOCTEN (PU3NUECKUX BEITHMUUH, TAOJIMUHBIC TaHHBIC;



dboTorpaduu onbITOB, GU3UICCKUX SBICHUHN, IKCIIEPUMEHTATBHBIX YCTAaHOBOK;

- IPOTOBApUBAaTh BCIYX PEIICHHE 33/1a4;

- AHAJIM3UPOBATh HOJIy‘ICHHLIﬁ OTBCT IIPU PCIICHHUU KAYCCTBCHHBIX U PACUCTHLIX 3a1a4;

- MIOCJICIOBATEIHHO BBIMIOJIHATH U TIPOTOBAPUBATH ATAIBI PEIICHHS 32124 PA3JINYHBIX CTCTICHEH
TPYIHOCTH;

- BEIOMPATH pallMOHAIBHBIN CIIOCO0 PEIICHHUS 33/1a4H;

- BJIaJIETh METOJJaMH CAMOKOHTPOJISI U CAMOOICHKH.

JUiss  KOHTpOJIE YPOBHSL JOCTMDKEHHH y4alluxcs HCIOJB3YIOTCA TaKHe BHUABI U (OPMBIL:
nabopatopHas pabota, aAuddepeHInpoBaHHBI HMHAMBUIYAIbHBI NHCBMEHHBIH  OIpOC,
TECTUPOBAHUE, AHAJIM3 BBHIMOJHEHUS TBOPUYECKUX pPAa0OT, aHaIM3 pe3yabTaTOB YYacTUs B
KOHKYpCax, IPOEKTAX, OJMMIINAAX.

Paznen 2. Conepikanme Kypca BHEYPOUYHOHl JefiTEILHOCTH ¢ YyKa3aHueM ¢opm
OPraHM3aliy U BU/AOB JIeATEJbHOCTH

5 Kjace
Copepxanue Kypca (1o Temam) Dopmbl Bunsl nedarenbHocTH
OpraHu3aluu ydaluxcs
1. Beenenue
[Ipupona. Yemoek — wyacth npupoxasl. Yto | [lo3HaBaTenbHbIE — IIpoBogsar onucanue
u3ydaer Qusznuka? MeToapl UCCIEOBaHUS | UTPHIL. 00BEKTOB U MTPOIIECCOB.
PUAPOBI. Jnanoru. — Brimensror
Tena u BewmecTna. ['pynmoBeie CYILIECTBEHHBIC OTIUYHS
Wzmepenus. U3meputenbHbie IPHUOOPHI. 3aHSTHSL. KAueCTBEHHBIX U
KOJIMYECTBEHHBIX
MPU3HAKOB IPUPOJIHBIX
00BEKTOB.
— PaGotarot B rpymme
2. Tes1a ¥ BelecTna
Xapakrepuctuku Ten U BemectB. Cocrosnue | [[uanoru. — U3mepstoT
BemecTtsa. Macca. HM3mepenme Maccbl ¢ | ['pynmnossie ¢duznyeckue
MOMOILBIO PBIYAXKHBIX BECOB. TemriiepaTypa. | 3aHSTHSL. BEJIUYMHBL: HAXOMST
JBrxenue YaCTHII BemecTBa. | OnuMIMabl. LIEHY JIeJIEHUs 0000
B3aumopeiictBue yactuil Beuectsa. CTtpoeHue M3MEPUTEIBHOTO
TBEPJBIX TEN, KUIKOCTEH MW Ta30B C npudopa,
MOJIEKYJISIpHOM ~ Touku  3peHus. CTpoeHue - AHaJIM3UPYIOT
BEIIECTBA: MOJIEKYJIbL, aTOMBI, pe3ynbTaThI 1O
noHel. CTpoeHue atomMa ATOMBI W HOHBI. ONPEAEIIEHUIO LIEHBI
[ImoTHOCTS. JICIICHUS
M3MEPUTEIBHOTO
mpubopa.
- Pemator pusuueckue
3aJ1a4M 110 JaHHOM
TEeME.

3. BzaumopgeiicTBue Tell.




K wemy npuBomut neiictBue omgHoro tena Ha | [IpoextHas — N3mepsror
npyroe? Cuibl. [evictBue pOXKIAET | JAEATEIbHOCTD, buznueckue
npotuBojelicTBue. BcemupHoe TATOTEHHE. | y4aCTHE B HAYyYHO- BEJTUYMHBI: HAXOMST
Hedopmarus. Cuna ynpyroctu. YcCIOBHE | HCCIEAOBATCIILCKUX [EHY JeNIeHUs JI000ro
paBHOBecusi Tei. M3mepenue cuibl. TpeHue. | KOH(pepeHIUsX. M3MEPUTEIIBHOTO
DIIeKTpUYECKUE CHJIBL. MaruutHoe | becena, pubopa,
B3aumoyeicteue. JlaBienue. JlaBienue B | HaOMOAEHMH, - AHanu3upyror
KUAKOCTAX W rasax. JlaBneHwe  Ha | OIBITHI, pe3ybTaThl MO
riyoune. Coolmaroniuecs COCy/IbI. | J1abOpaTOpHbIE OIIPENIEIIEHUIO
ApxumenoBa cuia. paboThI, ydacTHe B buznyeCcKOil BeTMUNHBI
KOHKYpCax H B X0/I€ SKCIIEPUMEHTA.
OJIUMITHAJIAX - Pemarot pusnueckue
3aJa4M 1O JTAHHOU
TeMe.
— PaGotarot B rpymme
6 kJaace

Conepskanue kypca (1o Temam)

\ @OopMBI OpraHu3aLx

\ Bune! nestensHOCTH

1.Mexann4eckue siBJeHUSA

Tpaekropust. Pasnuunbple BHIBI JIBHKEHUS:
IPSIMOJIMHEMHBIEC, KPUBOJWHENWHBIE, JIBUKCHUE
1(0) OKPYKHOCTH, BpallaTeIbHOE,
KosiebarenbHoe, BOMHBL [IpuMephl pa3arnaHbIxX
BUJOB JIBWJKEHUS B IPUPOJE U B TEXHHKE.
[TyTb u BpeMsl ABMXKEHHUS, U3MEPEHHUE IYTU U
BPEMEHU.

CKopocTh paBHOMEPHOTO JIBUKEHUS. EMHUIBI
U3MEPEHUs.  CKOPOCTH.  YCKOPDEHHOE |
3aMEeJYICHHOE IBHKEHUE.
[TpencraBienue 00
JIBUOKEHUS.

3BYK KaK HUCTOYHMK MH(pOpMALUU yesoBeKa 00
OKpyawimeMm wmupe. FMcrouyHuku  3ByKa.
Konebanus — HeoOXoaUMbIE YCIOBHUS 3BYKa.
CkopocTb 3ByKa B pasiMuyHBIX CpeJax.
SIBieHME OTpaKEHMs 3BYKa.

OTHOCUTCIIBHOCTHU

ITo3HaBarenbHbIE
UTPBI.

Hwnanoru. I'pynmossie
3aHATHSL.

Becena, nabmronenus,
OIIBITHI,

nabopaTopHbIe
palboThl, ydacTHe B
KOHKypcax u
OJIMMITHA/IaX.

- Beimmonustor
IIOCTPOEHUE
rpadukoB
3aBUCUMOCTHU
KMHEMaTU4YeCKUX
BEJIMYUH OT

BPEMEHU JJIs1
pa3IUYHbIX

BU/JIOB JIB)KEHUS,

- Pemaror

3a/1a4uu ¢
PUMEHEHUEM
rpaduKoB;

- CtposT 1

HaXOJAT MPOEKIINH
BEKTOpA Ha OCb;

- Pemaror

3a/1a4 C IPUMEHEHUEM
3aKOHa

CJIO’KEHUs CKOPOCTEM;

2. TemioBbI€e ABJICHUA

TerutoBoe paciupeHue
JKUIIKOCTEW U ra3os.
Hpoueccm IIJIABJICHUA U OTBep,ZIeBaHI/ISI, Hnx

Huanoru. I'pynmnossie
3aHATUA. OIUMITHAIbI.

- [IpuBoasAT yeTkue
(bopMyTUPOBKH
3aKOHOB U




OOBSICHEHHE C TOYKH 3PEHHS CTPOCHHUS oTpeIeTICHU
BEIIECTBA. (bu3nuecKux
HpOLIGCCBI HUCIIApCHHUA W KOHACHCALIUH, HX BCJIMYHNH I10 TEMEC.
OOBSICHEHHE C TOYKH 3pPEHHS CTPOCHUS — PaccunteiBarot
BemecTBa. lMcmapenne u  KOHIEHcauus B KOJINYECTBO
npupoe. TETUIOTHI B
3aBUCHMOCTh CKOPOCTU HCIIAPEHUS KUIAKOCTH pa3IMYHbBIX
OT poJa >KUAKOCTH, TEMIIEPATyphl, IUIOMIAIH TETUIOBBIX IPOIIECCaXx,
CBOOOTHON TTOBEPXHOCTH. - CocTaBusIoT
I[Mpomecc TEIUIOTIePEeIauH, IPUMEPbI ypaBHEHUE
TEIUIonepenayd B NpUpONE, y4eT H TEIIOBOTO OajaHca.
UCTIOJIb30BaHUE UX B TEXHUKE. — Pemaror 3a1aun Ha
MPUMEHEHUE 3aKOHA
COXpaHEHHsI SHEPTHU
TSI TETUTOBBIX
TIPOIIECCOB.
3. DJIeKTPOMarHUTHbIE SIBJIEHHUS
DJeKTpUYeCKud TOK Kak  HampasieHHoe | [uanoru. ['pynmossie |- BemomHstoT

JIBU)KEHUE 3apsDKEHHBIX YacTull. VcTouHuKH
MOCTOSIHHOTO ¥ IEPEMEHHOTO TOKA.
Cuia TOKA. Enununa CHIIBI
Hanpsbxkenue. Equnanna HanpsiKeHus .
CocraBHbBIC YaCTH JIEKTPUUECKHUX LIETIEH U UX
o003HaUeHHS Ha cXemaxXx. AMIepMeTrp H
BOJIbTMETP, MX BKJIKOYEHHUE B DJIECKTPUUYECKYIO
LENb.

TOKa.

ITocnegoBaTennrHOE COCIMHCHHE
NpoBOAHUKOB. [lapaiuienbHOEe  coequHeHUE
MIPOBOJIHUKOB.

HarpesarensHoe JeficTBHE TOKa, €ro
MIPUMEHEHNE B OBITOBBIX npubdopax.

MarauTHoe ASHCTBHE TOKA. QHGKTpOMaFHI/ITH
" X IPUMCHCHHC.

3aHSATHS.
Kondepenmum.
IIpeameTHbIC HEAENN.

penieHue 3a1a4 Ha
PUMEHEHHE 3aKOHa
COXpaHECHUS
DIIEKTPUUECKOTO
3apsizia, CUJIBI
Kynona,
KauyeCTBCHHBIX 337124
Ha YTEHUE
DIIEKTPUUECKUX
Lerei,
- Cobuparot
AIIEKTPUUECKUE
LeTH
- Pemarot 3aaun Ha
MIPUMECHECHHE 3aKOHA
Owma.

4. CBeTOBbIEC ABJICHUSA

CseroBeie sBieHHs. CBEeT Kak HCTOYHHK
uHpOpMaLlUM 4YeloBeKa 00 OKpYyKarolleMm

MHpPE. UcTounukn CBETa: ropsa4uc n
XOJIO/IHBIE.

O6pa3oBanue TE€HU oT Mperpajsbl.
[IpoxoxxaeHne cBeTa CKBO3b  OTBEPCTHE.

OObsiCHEHHE COJTHEUHBIX M JTYHHBIX 3aTMEHUH.
3epKalbHOE W PAacCesIHHOE  OTPa’KEHHUE.
[IposiBneHue 3akoHa OTpa)XKeHHs] B JCHCTBUU
3epKall. 3epKana: IUIOCKUE, BBIIYKIbIE U
BOTHYTHIE. Mcniob30BaHue 3epKall.

Xapaktep M300paKeHHs B IUIOCKOM 3epKalie.
O0bsacuenue BO3HUKHOBCHUS MHHUMOTI'O
U300pakeHHsI ¢ TOMOIIBIO TIOCTPOCHUSI.
SIBnenune mnpenomieHus cBera. l3MeHeHue
HaIlpaBJICHUs CBETOBOIO JIyda IIpU IEpPEXole
Y3 OJIHOU CpEJbI B APYTYIO.

Hwuanoru. I'pynnoseie
3aHSATHS.
Kongepenuuu.
Becena, HabmoaeHus,
OTIBITHI,
J1abopaTopHbIe
paboTHLI.

- Brmmomasarot
MOCTPOEHHUE X012
JIy4€e B JIUH3aX;

- Pemarot 3amaun Ha

[IPUMEHEHNE 3aKOHOB

OTPaXKEHUS U
MIPEJIOMJICHHUS CBETA.

- PaOoraror B
rpynmax.
- Beimosasror

71abopaTopHbIe
paboTHL.




Pasnuynble TUOBl JIMH3: coOupamolue U
paccenBarone. Pokyc JHUH3bL. YBEJIHMYCHUE
JIMH3bI.

Paznuune B u300paxeHuu npeamera B JIMH3E B

3aBUCUMOCTH oT ux B3aUMHOT'0
PacIoioKeHusI.

Hasnauenne u uCHONBb30BaHHWE ONTHYECKUX
puOOpOB: doroanmapara,  MPOEKTOPOB,

MHKPOCKOIIOB, TEJIECKOIa; MCIIOJIb30BaHHE B
UX KOHCTPYKLUH JIMH3 U 3epKaJl.
Crpoenne rnaza, HEKOTOpbIE (QYHKIUH €ro

OTOEJIBLHBIX JacTeu. N3o6paxenue
noyiydyaemoe Ha cetdarke. Hegocrarku 3penus:
0JIM30PYKOCTh u JATbHO30PKOCTh;

MCIIOJIb30BAHUE OYKOB JJI UX UCIPABJICHUSI.
Pasnoxxenue 0Oeoro cBera C  IIOMOIIBIO
npusmbl.  Criektp. [lopsimok  crepgoBaHus
1BeTOB B criekTpe. Pagyra. O0bsicHeHue 1BeTa
TelL

5. YeJioBeK U MPUPOAA

3amayd, KOTOpbIE  pellaeT  acTPOHOMHUS,
3HAKOMCTBO CO 3BE3HBIM HEOOM, CO3BE3IUS.
JlpeBHHE acCTPOHOMMUYECKHE HHCTPYMEHTBI U
COBPEMEHHBIE  METOJbl  ACTPOHOMHYECKUX
HUCCIIEJOBaHNN.

Kapra 3Be3gHoro He6a. Haxoxxaenue Ha kapre
co3Be3IMi U HanOosee sIpKUX 3Be31. A3UMYT U
BBICOTA CBETUJI, UX ONpPEACNIEHUE C MOMOILBIO
actpoisioun. IlpakThyeckue ykazaHusi 110
W3TOTOBJICHHUIO aCTPOJISIONH.

Connue. IlepBble mpencraBieHuss O €ro
cocrae U  Temmeparype.  V3meHeHus
COJIHEYHOM akTUBHOCTHU. COJIHIIE M >KM3Hb Ha
3emne. ComnHeuHas cucrema. CrpoeHue
ConHEYHOU CHUCTEMBI.

JBwxkeHnue 3emun: BpallleHHE BOKPYT CBOEH
ocu u obpamienue Bokpyr Cosnua. ITpuunnst
CMEHBI JHS U HOYU, BPEMEH roJa.

Jlyna — eCTECTBEHHBI CIIyTHUK 3€MJIH.
JBrxenns JlyHsl BOKpyr 3eMiIM M BOKpPYD
cBoeif ocu. OtcyrcTBHe aTMocepbl |
CBS3aHHBIE C 3TUM (U3MUECKHE YCJIOBUS Ha
Jlyne. ®a3bl JIyHBL

OcHOBHBIE JTarbl KOCMHYECKUX
UCCIIEIOBaHU.

CocraB rugpocdepsl. MccnenoBanne MOpCKux
riryouH. CocTaB U cTpoeHue atMochepsl.
CocraB u CTpOEHHUE
atMocdepsl. ATMochepHoe naBieHue. OnbIT
Toppuuemnm.

BapomeTpsl: pTyTHBIN U aHEPOUA, UX PUHIIMII
NEUCTBHUA. Ennauner U3MEPEHUS

IIpoektHas
JIeSTEIIbHOCTD,
ydJacTHe B HaAy4HO-
UCCIIEI0BATENbCKUX
KOH(EpEHIUSIX.
becena, naGronenus,
OTIBITHI,
71abopaTopHbIe
paboTHL.

- Paboraror B
rpymnmnax;
- [loaroraBnuBaroT 1

3aMUIIAI0T TIPOSKTHI
U COOOLIEHNUS.




aTMOC(hEpHOTO TaBJICHUSI.

CognepkaHre BOJSHOTO Tapa B armocdepe.
HenacpimieHHpli M HaChIMIEHHBIA  MIap.
BaxxHOCTh M3MEpeHHs BIAKHOCTH BO3JyXa C
MIOMOIIIbIO TUTPOMETPOB, TICUXPOMETPOB.
Tyman, oGnaka, JOXIb, poca- OOBSICHEHHE
NPUYXH ux BO3HMKHOBCHMUSI. I'po3a,
MOJIHUCOTBO/I.

Enunuier paboThl.

Buibl MEXaHHYECKOW SHEPTUM: KMHETHYECKAs,
MMOTCHIUAIbLHAS.

HcTOYHMKHM SHEpPruM: COJIHEYHAs JHEPTus,
MUHEpaIbHOE TOIIUBO, SIIEPHOE TOprOYEe.
TemnoBbie JIBUTATCIIN — MAITUHEL,
npeoOpa3yrolue SHEPTUI0 TOILTUBA B SHEPTUIO
JIBHDKCHHSL.

JBurarens BHyTpeHHero cropanus. [IpuHimn
€ro JeHCTBHA.

Buasl anekTpocTaHIui.

[Ipumepsl UCMONB30BaHUS ABTOMATUYECKHUX
YCTPOMCTB B HayKe, Ha MPOU3BOJCTBE U B
ObITY.

Cpenctsa cBszu. Tenerpad, tenedon. Paguo u
TEJICBUJICHHE.

3arpsi3HeHue OKpYXarouei Cpebl.
DKOJIOTHYECKHE KaTtacTpodml, BOEHHLIE
JEUCTBUA. Hcnonp3oBanue HOBBIX
TEXHOJIOTHH.

7 Kiaacce

Copepxanne Kypca (1o Temam)

‘ cDOprI opraHu3anuu I Bunpl nesrensHOCTH

1. BBenenue

®usnka — Hayka o npupoae. dusnueckue | [lo3HaBarenbHbIE — IIpoBomar

aABiIeHUsA.  DPU3NYECKUE  CBOWCTBA  TEIN. | UIPHI. omnHcaHue 00bEKTOB U

HaGmronenne wu  onmcanme ¢Qusmyeckux | [Juanoru. ['pynmnoBsie | mpoIieccos.

SIBJICHUH. duznueckue BEJIMYUHBI. | 3aHATUS. — Beigenstor

WN3mepenus ¢Qusmueckux BeNWYMH: JJUHBL, | becena, HaOmoneHust, | CyliecTBEHHbIE

BpPEMEHH, TEMIIEPATYPBI. ®u3NYECKHUe | OMbITHI, OTIINYUS

npubopsl. MexayHapoaHasi cucTeMa eAMHHUIIL. | 1a0opaTopHbIe KayeCTBEHHBIX U

ToyHoCT M TOrPEMIHOCTH  HM3MEPEHUH. | pabOTHI. KOJINYECTBEHHBIX

dusnka TeXHUKA. MIPU3HAKOB
MPUPOIHBIX OOBEKTOB.
— PabotaroT B
Ipynmne

2. IlepBoHaya/IbHbIE CBEJEHUS 0 CTPOCHHHU BellecTBa

Crpoenne BEIIECTBA. Onbitel, | Juanoru. 'pynnossie |- PabGoraror B

JIOKa3bIBaroOIINe aTOMHOE cTpoeHue | 3aHsATus. OIUMIMAABL. | TpyMHmax

BelecTBa. TemioBoe IBHMKEHHE aTOMOB M | becema, HaOmroaeHM, - BBITIONHSIOT

MOJIEKYI. bpoyHnoBckoe JBUKEHHE. | ONBITHI, perienHe

Hudodys3us B rasax, JKHAKOCTAX W TBEPABIX nabopaTopHbIe KAYCCTBEHHEIX

Tenax. B3aummopeicTBue yacTUIl BelIECTBA. | pabOTHI. sanad Ha

ArperaTHble COCTOSIHUA BemlecTBa. Mojenu




CTPOCHHUS TBEPHABIX TEIN, KUJIKOCTEH M Ta30B.
OObsCHEHNE CBOWCTB Ta30B, >XUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJICKYIISIPHO-
KMHETUYECKHUX IIPEICTABICHUN.

IIOHUMAaHHEC
CTPpOCHUSA BECIICCTBA.

3. BzaumoaeiicTBus TeI

Mexanunueckoe auxkenue. Tpaekropus. [1yTe.
PaBHOMEpHOE M HEPAaBHOMEpPHOE JBUXKECHUE.
Ckopoctb. ['padmku 3aBHCHMOCTH IYTH H
MOAYJSl CKOPOCTH OT BpPEMEHM JIBH)KCHMS.
WNuepuusa. MueprHocTs Ten. B3aummopneiicrsue
ten. Macca Tena. M3mepeHue Macchl Tena.
[TnotHocTh BemiecTBa. Cumna. Cuna TSDKECTH.
Cuna ympyroctu. 3akoH [I'yka. Bec Tena.
CBs13p MEXIy CUJIOW TSDKECTH M Maccou Tena.

Cuna TsKeCTH Ha  JIpYrHX  IJIaHETax.
Junamomerp. CnoxeHnue IBYX CHIL,
HaIpPaBIEHHBIX 1o OJIHO PSIMOH.

PaBnoxeiictByromas aByx cui. Cuia TpeHus.
Ouznyeckass  mpupoga  HEOECHBIX  Tel
COJTHEYHOM CHCTEMBI.

Huanoru. I'pynnossie
3aHSTHSL
Kondepenmum.
[IpenmerHbIe Heneny.
Becena, nabmronenus,
OIIBITHI,
J1abopaTopHbIe
paboTHL.

- Uccnenyror
rpaduku
3aBUCHMOCTH TTYTH U
MOJTYJIsl CKOPOCTH OT
BPEMCHH JIBUKCHHUSI.

- BeINOHAIOT
nabopaTopHbIe
paboThI

- Pemarot 3amauun Ha
HaX0XJACHUEC CUJI.

4. I[aBJ'[eHI/Ie TBEPALIX TeEJ, JKHIKOCTEel 1 ra3oB

[asnenme.  [laBnmenume  TtBepablx  Ten. | Juanoru. I'pynmossie |- PemraroT 3a1aum Ha
Hapnenue raza. OObsiCHEHHE JaBJIEHUS Ta3a | 3aHATHSL pacyer JaBlIeHUs
Ha OCHOBE  MOJIEKyJsipHO-KuHeTndeckux | Kondepenuumu. TBEPJOro TeNa U
npencrasiaeHuid. Ilepenaua naBnenus razamu | becena, HabmofeHUs, | KUAKOCTU
u KHUJKOCTSAMHU. 3aKoH [Tackans. | ONBITHI, - BIIOIHSIOT
CooOmaromme  cocyasl.  AtmocdepHoe | 1adopaTopHbIe 1TaGopaTopHEIe
JTABJICHUE. Meronpl U3MepeHue | paboThI. paGoTHI.
aTMOC(epHOro JTaBJICHHUS. Bbapowmerp,
MaHOMETp, Hacoc. 3akoH  Apxumesna.
Ycnosus nnaBanus ten. Bo3nyxoruiasanue.
5. PaGoTa u MOIIHOCTD. JHeprus
Mexannueckass pabora. MormHocts. [Ipocteie | [IpoexTHas - [IpousBomst
MeXaHu3Mbl. MOMEHT  cuibl.  YcCJIOBHS | AEATEILHOCTD, BBIYHCIICHUS IO
paBHOBeCcHsl pbluara. «30JI0TO€ TPaBUIIO» | YYACTHE B HAYYHO- JAaHHOU TeMe.
MEXAHUKH. BI/ILLLUI paBHOBecus. KoadduumeHt | uccaenoBaTenbCkux | ToAroToBKa i
nonesnoro  gedcrBus  (KIId). Dueprus. | KOHPEPEHIHSX. 3ALIATA IPOCKTOB.
[ToreHnnanpHass W KUHETHYECKAs DHEPIHUS.
IIpeBpaienue 3Heprum.
8 KkJ1ace

Coneprxanue kypca (1o Temam)

] ®opMbl OPraHu3alun ] Bune! nedarensHocTr

1. TensioBbIE ABJICHUA

TennoBoe nBrmkeHne. TemnoBoe paBHOBECHE.
Temmneparypa. Buyrpennss sueprus. Pabota u
TeIuIonepeaya. TemmonpoBoOIHOCTG.
KonBekuust. N3nyyenue. KonnuecTtso
TEIJIOTHL. Y JENIbHAsl TEIJIOEMKOCTh. Pacyer
KOJIMYECTBA TEIUIOTHl MPH  TEIIOOOMEHE.
3aKOH COXPAHEHUS M IIPEBPALICHUS YHEPTUU B

ITo3HaBaTenbHBIC
UTPBL

Hwnanoru. I'pynnoseie
3aHSATHSL.

Bbecena, HaOmrogeHu,
OTIBITHI,
nabopaTopHbIe

- PaGoraror B
rpyInax.

- Pemmaror
KauyeCTBEHHBIC U
pacyeTHbIE 3a1a41
Ha OIpEJEIIEHUE

KOJIMYECTBa




MCXaHUYCCKHUX U TCIIJIOBBIX IIpoLECcCax.

paboTHLI.

TCIIOTHI ITpU

[InaBneHue n OTBEpJEBaHNE KPUCTATNINYECKHUX TETI000MEHE.
TeN. VY nenpHas TEIIoTa TJIaBJICHUSI.

- Beimmonusitot
Ucnapenne u  koHueHcamuu.  Kumnenwue.

nabopaTopHbIe
Bnaxnocte Bo3nyxa. VYaenpbHas — TeIUIOTa pAGOTHL,
napooOpazoBaHUs u KOHJICHCALIUU.
OObsicHeHnE U3MEHEHUs arperaTHoro - [loarorasnusaroT
COCTOSIHMSI BeIleCTBa HAa OCHOBE MOJICKYJISIPHO- COOOILEHHS.
KUHETHYECKUX MpeCTaBICHUI. 3aKoH
COXPAHEHHUs SHEPTUM B TEIUIOBBIX IPOLECCAX.
[IpeoOpa3zoBanure SHEPrUM B  TEIUIOBBIX
MamuHax. JlBuraresnb BHYTPEHHEIO CrOPAHMS.
ITapoBas TypOuHa. KIII TEIUIOBOT'O
JIBUTATENs. DKOJIOTHYECKHUE po0GIeMbI
WCIIOJIb30BAHUS TETUIOBBIX MAIITKH.
2. DJIeKTpUYecKHe sIBJIeHUS
Onektpuzanus Ten. JIBa pona snektpuueckux | Juanoru. ['pynmnossie |- PaGotaroT B
3apAnoB. BzaumonelicTBue 3apspKeHHBIX Tedl. | 3aHATUS. OnuMOuaibl. | rpynmnax.
[TpoBoaHMKH, JTUDJIEKTPUKH u - Cobuparor
MOJIYIPOBOJHUKH.  DJIEKTPUUYECKOE  MOJeE. SEKTPHUCCKHE
3aKOH COXpaHEHUs JJICKTPUYECKOTO 3apsja. Lenu Ha
Henumoctb 3JIEKTPUYECKOTO 3apsza. [HOCIIE/IOBATENBHOE
3JI€KTpO}£. Crtpoenue aroma. DJIEKTPHUUECKHUI W ApAITEBHOE
TOK. JleiicTBUE DIIEKTPUUYECKOro TMOJs Ha N ——
ANIEKTPUYECKUE 3apsiabl. VICTOUHMKH TOKa.
DJIeKTpruYecKas LeMnb. Cuna TOKA. - Pemmaror 3a1auu 1o

DIIEKTPUUECKOE HAMPSHKEHHE. DIEKTPUUIECKOE

conporuBiieHue. 3akoH Owma s ydyacTka
uenu. [locnenoBarenbHOoe M MapalljiesibHOE
COeJMHEHUEe  TNpOBOAHMKOB.  PabGora u
MOIIIHOCTh ~ 3JIEKTPUYECKOIO0  TOKA. 3aKOH
Jbxoyns—Jlenna. Kongencarop. Ilpasuna
0e3011acHOCTH npu pabote c
AJIEKTpOTIpUOOpamMu.

JTaHHOM TeMe.

3. 3HeKTp0MaFHI/ITHbIe ABJICHUSA

OmneiT Opcrena. MaruutHoe nosie. MarHutHoe
[ojie  IpsAMOro TOKa. MaruutHoe mosue
KAaTyIIKH C TOKOM. IlOCTOSIHHBIE MarHuThI.
MarautHoe 10JI€ IOCTOSHHBIX ~MAarHWTOB.
MarnutHoe mone 3emud. BsaumonenctBue
MarHuToB. JlelicTBME MAarHUTHOrO IIOJSI Ha

Hwuanoru. I'pynnoseie
3aHATHSL.
Kongepenuuu.
IIpenMeTHbIE HENENH.
Bbecena, nabdmoneHus,
OTIBITHI.

— [IpoBogaT
HaOIIOIEHUS U
OIIBITHI 10
B3aUMO/ICHCTBUIO
MAarHMTHOTO IOJIS U
MIPOBOHHKA C

MPOBOJTHUK c TOKOM. DIIEKTPUUYECKUI TOKOM,
JIBUTATEb. B3aUMOJICHCTBUIO
MarHuTOB.
- PaGoraroT B
rpynmnax
4. CBeTOBbBIE SIBJICHUS
Hcrounnku CBETa. [IpssmonuneitHoe | [IpoexTHas - CtposT
pacrpocTpaHeHHe cBeTa. Buaumoe IBHKEHUE | EATEILHOCTD, M300paXeHMUs,
CBETHUIL. Ompadsicenue ceema. 3aKOoH | y4acTHE B HAYYHO- JTaBA€MbI€ JINH30M.
OTpaXEHUs  CBETA. IInockoe  3epkano. | UCCIENOBATEIBCKUX

- [logroroBka u




[Ipenomnenue cBera. 3aKoH MPEIOMIICHUS
cBera. JIuH3bl. POKYCHOE PACCTOSTHUE JIMH3BI.
OnTuueckass cuna JMH3BL  M300paxeHus,
naBaeMmble JHMH30M. ['7a3 kak onrTuyeckas
cuctema. OnTrueckue npudopkI.

KOH(EepEeHIHSIX.

3aluTa MMpPOCKTOB.

9 kJiace

Coneprkanme Kypca (1o Temam)

| @dopMbl OpraHu3anuu

Bune! nesitenbHoCcTH

1. 3akonbI B3aHMOIeHCTBUA U JBHKEHUS TeJ

MarepuanpHas Touka. Cucrema oTcuera.
[Tepemenienue. CKOpOCTh MPAMOJIUHEHHOTO
PaBHOMEPHOTO JABUKECHUSI.

[IpssMmonuHeiiHoe PaBHOYCKOPEHHOE
JBUKEHUE: MTHOBEHHAas CKOPOCTb,
YCKOPEHHE, IIepEMEILEHUE.

I'paduku  3aBUCHUMOCTH  KHHEMAaTUYECKHUX
BEJIMYUH OT BPEMEHM IPU PAaBHOMEPHOM M
PaBHOYCKOPEHHOM JIBU>KEHUH.
OTHOCHUTEIBHOCTh MEXaHUYECKOIo
JIBUKCHHUSI. ['eonienTpuueckas u
reJIMOLEHTPUYECKas CUCTEMbI MUPA.
WNuepumanbHas cucrema orcyera. [lepBsiid,
BTOpPOM U TpeTuii 3akoHbl HbroTOHA.
CBobonHoe manenue. HeecomocTh. 3akoH
BCEMHUpPHOIo TAroTteHus. Mmmynbc. 3akoH
COXpaHEHUs UMITYJIbCA. PeaktuBHOE
JIBUKEHHE.

ITo3naBaTenbHbIC
UTPBI.

Huanoru. I'pynnossie
3aHSTHSL.

Becena, nabdmronenus,
OIBITHI,
nabopaTopHbIe
paboThL.

- Pemarot 3agaun Ha
3aKk0oHbI HprOTOHA.

- Beimomnusitot
nabopaTopHbIe
paboThI.

2. Mexanuueckoe Koj1e0aHue U BOJHbBI. 3BYK

KonebarensHoe nBuxenue. Konebanus rpysa
Ha 1npyxuHe. CBoOojHble  KoJeOaHUS.
KonebarenbHas CUCTEMA. MasTHUK.
AMIUIMTYAQ, IEPUOA, YACTOTa KOJIeOaHHI.
[TpeBpatieHre >HEPTUM MpH KosebdaTeIbHOM
TIBVOKEHUU. 3aryxaromue KOJIEOaHUS.
Brinyxennsle koneOanus. Pesonanc.
Pacnipoctpanenue koneOaHuii B yNpyrux
cpenax. [lonepeuynslie U MPOJOJIBHBIE BOJIHBI.
JlinHa BosHbL. CBSA3b JJIMHBI BOJIHBI CO
CKOPOCTBIO €€ pacIpOCTPaHEHUsS U

MEPHOJIOM (Y4aCTOTOM).

3ByKoBble BOJIHBI. CKOpOCTh 3ByKa. BbicoTa,
TeMOp M TPOMKOCTH 3BYyKa. DX0. 3BYKOBOH
pE30HaHC.

Hwnanoru. I'pynmossie
3ansaTus. [IpeamerHsle
HEJIENH.

HaGnronenus, OIbBITHL,
J1abopaTopHbIe
paboTHL.

- BeimomnHsoT
J1abopaTopHbIe
paboThI

- Pemmarot 3agaun ¢
HUCIOJIL30BaHUEM

rpadukoB
KosieOaHuH.

- Pemaror 3amaum Ha
pacuer nepuojaa u
YaCcTOTHI KOJIEOaHUHA.

3. DJIeKTPOMArHUTHOE M0JIe

OnaHOpOaHOE YW HEOJHOPOJHOE MArHUTHOE
ToJie.

Hanpapnenue Toka u HampaBiieHUE JIMHUN

ero MarautHoro noJis. [IpaBuno OypaBumka.

Ob6napyxenue maruutHoro mouss. [IpaBuio
JIEBOM PYKH.

NHnykius MarHUTHOTO MOJs. MarHuTHbBIN
notok. OnbiTel Dapajnes. DIeKTpoOMarHuTHas

Huanoru. I'pynmnossie
3aHATUA. OIUMINAbL.
Becena, nabmoneHus,
OTIBITHI.

-IIpoBogsaT n
HaOJIFOJArOT OIIBITHI.

-HaGmromaror
CIICKTPHI U
OTIPENIETISIOT COCTAB
BEIIIECTBA.

- Paboraror B




nHaykuud. HampaBneHne HHIYKIMOHHOTO
TOKA. [IpaBuio Jlenna. SIBnenune
CaMOUHTYKITUH.

Ilepemennbiii Tok. ['eHepaTop mepeMEeHHOTO
TOKa. [TpeobpazoBanus SHEPTUU B
3JIEKTpOreHepaTopax. Tpaucdopmarop.
[lepeqaua  »yeKTpUYECKON  SHEPrUM  Ha
paccTosiHue.

DNEeKTPOMarHUTHOE ToJIe.
OnekrpoMaruuTHele  BOJHBL.  CKOpOCTh
pacpoCTpaHEHHUs AJIEKTPOMArHUTHBIX BOJIH.
BiusiHue 351€KTPOMAarHUTHBIX HM3IYyYEHUH Ha
YKUBBIE OpPTraHU3MBI.

KonebaTenpHbIii KOHTYP. [Tonyuenue
AJIEKTPOMArHUTHBIX KoJieOaHui. [IpuHIUIBI
PaauOCBA3H U TEJIEBUICHUS.
DneKTpOMarHuTHast npupozaa CBETa.
[Ipenomenne CBeTa. [Tokazarens
npenomienud. Jucnepcus csera. L[Bera Ten.
Tunel ontuueckux cnektpos. [lormomenne u
HCITyCKaHUE cBeTa aTOMAaMH.
[IpouncxoxaeHue JIMHeMYaThIX CIIEKTPOB.

rpyrmnmnax

4. CTpoeHre aTOMAa H aTOMHOTO sIIpa

PannoakTuBHOCTH Kak CBUJIETENHCTBO
CIIO)KHOTO CTpOeHHs aToMoB. Aunb(da-, Oera-
Y TaMMa-u3Ty4eHusl.

Oneitet  Pesepdopna. Snepnas moxens
aToMa.

PannoakTuBHBIE  TpeBpallleHUs  ATOMHBIX
snep. CoxpaHeHue 3apsg0BOr0 U MaccOBOTO
YHCell.

[IpoToHHO-HENTPOHHAS MOJIENb anpa.
Dusnueckuii CMBICII 3apsAI0BOTO "
MaccoBoro  uwmcen. HMzoromsl.  IIpaBuia
cMellleHus A anbQa- u 6era-pacnaja
DHeprus CBs3M 4acTull B siape. Jlenenue anep
ypaHa. Hennas peakuus. Snepnas
JHEpreTuka.  DKOJOTHMYECKHUE  MPOOJIEMBI
paboOTHl aTOMHBIX AJIEKTPOCTAHIIAMN.
Ho3umerpus. Ilepuon monypacnanga. 3akoH

paarOaKTUBHOIO pacraza. Binsiaue
PAaIUOAKTUBHBIX H3JIy4YEHUH Ha  JKUBBIC
OpPTraHU3MBI.

Jwunanoru. [ pynnossie
3aHSTHSL.
Kondepenmum.
becena, nadmronenus.

-PabotatoT B rpynnax

- [loarorasnuBaroT 1
3aIALIAIOT
cOoO0O1IeHHS.

5. Ctpoenue u 3Bo0NUA Beenennoii

CocraB, CTpo€HHME U  IPOUCXOKICHUE
Conneunoil cucrtemsbl. [lnaHersl W Malble
Tesia COJTHEYHOM CUCTEMBI.

Crpoenue, nznydenue u spomonus ConHua u
3B€371. CTpoeHue u 3BooIMs BeeneHHOM.

[IpoexTHas
JIeSITeIIbHOCTD,
y4JacTHe B Hay4HO-
HCCIIEI0BATENbCKUX
KOH(epeHIHAX.
HaOmroneuns.

[loaroroska u
3aruTa cooOmeHui
1 TIPOEKTOB.




Pa3nen 3. TemaTnueckoe njiaHupPoOBaHMe.

5 kacce
Hasganue riiaBsl KonnyecTBO 4acoB 1o JaHHOM Iporpamme
BBenenue 54
Tena u BemtecTna 12y
BsaumoneiictBue ten 18 4y
Hmozo 354y

6 KiIace

Ha3Banwue rinaBbl

KommyecTBo 9acos 1mo HaHHOﬁ mporpamme

MexaHudeckne SBIICHUS A
TernoBwie IBICHUS 44
DIIeKTPOMAarHUTHBIC SIBIICHUS 6 u
CBeTOBELIE SBJICHUS. 9y
UYenoBek u mpupoa 94
Hmozo 35y
7 kJacc
Ha3zBanwue riaBbl KonnyecTBo 4acoB o JaHHOM NporpaMme
BBenenue 44
[TepBoHaYaILHEIC CBEJICHUS O CTPOCHHUH BEIIECCTBA 4y
BzaumoneiictBus Ten 13y
JlaBneHue TBEpABIX Tell, )KUAKOCTEN U ra3oB 74
PaboTa u MontHOCTh. DHEPrUs 74
Hmozo 35y

8 kiacce

HazBanue riiaBul

KoauuecTBo yacoB no JTAaHHOM Imporpamme

TernoBwie IBIICHUS 11y
DNEeKTpUYECKHE SIBICHUS 124
DNEKTPOMarHUTHBIE SIBICHHUS 44
CBeTOBBLIE SABJICHUS. 8u
umozo 35y
9 kmace
HasBanwue riaBbl KommrdecTBo yacoB 1o 1aHHO# Mporpamme

3aKOHBI B3aMMOJIEHCTBUS U IBHKEHUS TEIL. 104
MexaHuueckue KoeOaHus U BOJHBI. 3BYK. 74
DNEeKTPOMAarHUTHOE TOJIE. 74
CTpoeHue aToMa U aTOMHOTO SiIpa. 74
Hcnonp30BaHne SHEPTUN AaTOMHBIX SIJIEp

Crtpoenue u 3Bomonus Beenennon 4y

umozo

35y




ITepedyenns 1a0opaTopHBIX padoT B Kypce 5 Kiacca

JlaGoparopHble pabOThl U OIBITH HampaBlieHbl HA (HOPMHUPOBAHHE U PA3BUTHE CIIELHUATbHBIX
yueOHBIX YMEHUN M HABBIKOB y YYalllUXCsl, HA IPUMEHEHUE 3HAHUH, MMOTYYEHHBIX B MIPOLIECCe

TGOpGTI/I‘leCKOfI IIOATrOTOBKH.

No Ne  na®.
sapsTHs | PAOOTHI Hazpanue naGopaTopHoil paboOThI
3 1 Omnpenenenue pa3MepoB GU3NIECKOTO Tea
5 2 H3mepenne oObeMa JKHIKOCTH M EMKOCTH COCyJa C IIOMOIIBIO
MEH3YPKH
7 3 Hab6nronenue pa3nuyuHbIX COCTOSIHUM BEIIECTBA
10 4 N3mepenne Temneparypbl BOAbI U BO3yXa
13 5 Hab6mronenue snenus quddy3un
23 6 HaGnroenne BOZHUKHOBEHUS CHIIBI YIPYTOCTH TPH ieopMaIiu
27 7 HaOmoieHne 2JIeKTpU3alud U B3aUMOJACHCTBHS HAAJICKTPHU30BAHHBIX
TeN
28 8 V3y4eHre MarHUTHOTO B3aMMOICHCTBUS
33 9 N3mepenHne BRITATKUBAIOIIEH CHUTBI
34 10 Ot 4ero 3aBUCUT BHITAIKUBAIOIIAs (apXuMeaoBa) cuia?
35 11 BeIsicHEHME yCIIOBUS IUIABAHUS TEJ

Ilepeyenns 1a0opaTopHbIX padoT B Kypce 6 Kiacca.

JlaGopatopHbie pabOTBl ¥ ONBITHl HANpaBiICHbBl Ha (HOPMUPOBAHHE U Pa3BUTHE
CHelHalIbHbIX yYeOHBIX YMEHUN U HABBIKOB Y YYaIIUXCs, HA IPUMEHEHUE 3HAHUH, TOJTyYeHHbIX

B [IPOLIECCE TEOPETUYECKON OATOTOBKH.

Ne Ne  na®. 5
SN paboTHI HasBanue maboparopHoit paboThI
2 1 Brruncnenme ckopocTu ABHKEHUs Opycka
6 2 Habnroienne NCTOYHUKOB 3BYKa
9 3 HabGnroenue 3a ruiaBjeHreM cHera
11 4 HaOnronenue oxnakaeHus )KUKOCTH MPH UCTTAPEHUU
13 5 Coopka mpocTeluX MEKTPUIECKUX TeTen
15 6 [TocnenoBarenbHOE COETUHEHNE
16 7 [TapannensHoe coeTMHEHUE
19 8 H3roroBneHne KaMepbl-00CKYypbI
22 9 HaGnronenue 3a mpenoMiaeHHEM CBETa
29 10 3HaKOMCTBO C PbIYarom
31 11 Beruucnenme MexaHu4eckoi paboTsl




ITepedyenns 1a0opaTopHbIX padoT B Kypce / Kjaacca.

JlaboparopHble pabOTHl U OMBITHl HANpaBlieHbl HA (OPMUPOBAHUE M PA3BUTHE CHEIHATBHBIX
yueOHBIX YMEHUI U HABBIKOB y y4alllUXCs, HA IPUMEHEHUE 3HaHUH, MOJYYEHHBIX B Ipoliecce

TGOpGTI/I‘leCKOfI IIOATrOTOBKH.

No Ne n1ab.
Sa_HSITI/ISI pabors | HasBanue nabopaTopHOil paboTh
3 1 OmnpenesneHne EeHbI ACJICHUS Kbl K3MEPUTEILHOTO TIprudopa
11 2 W3mepeHune ckopocTH paBHOMEPHOTO JIBUKCHUS
17 3 W3mepeHue mioTHOCTH TBEPIIOTO TENA U JKUAKOCTH
19 4 W3mepenue xKecTKOCTH MPYKUHBL. MccaenoBanne 3aBUCIMOCTH CHIIBI
YIPYTOCTH OT yJUTMHEHUSI TTPY>KUHBI
28 N3ydenue ycnoBuil 1aBaHus Tei
31 HccnenoBanue ycioBuil paBHOBECHS pblvara

Ilepeyenns 1a0opaTopHbIX padoT B Kypce 8 Kiacca.

JlaboparopHble pabOTHl U OMBITHl HaNpaBleHbl HA (OPMUPOBAHUE M PA3BUTHE CHEIHAIBHBIX
y4eOHBIX YMEHUH U HABBIKOB y y4alllUXCsl, HA IPUMEHEHUE 3HAaHUM, NOJYYEHHBIX B IIpoliecce

TeOpeTquCKOﬁ IIOATrOTOBKH.

No Ne n1a0.

3a_Hs{TI/Is[ paborer | HasBanue nabopatopHoii paGoTsl
4 1 N3ydenue siBneHus TEIIOOOMEHA
14 2 W3roToBieHue rabBaHUIeCKOro 3JIeMEHTa
16 3 COopka 2IeKTpuYecKor eNu U U3MEPEHUE CUIIbI TOKA U HAIPSKEHUS
30 4 HccnenoBanue 3aBUCMIMOCTH yTIiIa OTPAXKEHHSI OT yIJia IaJIeHHs CBEeTa
34 5 [Tonyuenne n300pa>keHUi ¢ TOMOIIBIO COOUPATOIIEH JIMH3BI

Ilepeuens J1adopaTOpHBIX padoT B Kypce 9 Kiiacca.

JlabopaTopHbie pabOTBI U

OIIBITBI  HAITPABJICHBL

B [IPOIIECCE TEOPETUYECKON MOATOTOBKH.

No No 1a0.
3a_H;1T1/1;1 pabors | HasBauue mabopaTopHOi pabOThI
4 1 N3y4yeHne 3aBUCUMOCTH IIYTH OT BpPEMEHU NPU PaBHOMEPHOM H
PaBHOYCKOPEHHOM JIBUKEHUU
14 2 N3mepenue yckopeHus cBOOOAHOTO MaIeHUs C IOMOIIBI0 MasiTHUKA

Pa3nen 4. [lnanupyemMble pe3y/ibTaThl H3yYeHHs Kypca.

JIM4HOCTHEIE PE3YJIbTATHL

OO6yuaromuiics HayuYuTCs

O6y‘-IaIOH.IPIfIc5I MMOJIYYHUT BO3MOKHOCTDb
HAay4YUTbCA

- OpMHPOBATH TPEACTABICHUS O
busmke;

— pa3BHUBaTh YyBCTBO JINYHOMN
OTBETCTBEHHOCTH 3a KaueCTBO

Ha (QOopMUpOBaHHE U pa3BUTHE
CHelHalTbHbIX YYeOHBIX YMEHUI U HABBIKOB Y YYalIUXCsl, HA IPUMEHEHUE 3HAHUH, TOJTy4YeHHBIX




- IOHUMATh POJIb (PU3UUECKUX SBICHUH B
COBPEMEHHOM MHPE;

— BJIAACTb NCPBUYHBIMH HABbIKAMHW PCUICHU A
du3nueckux 3aaay;

— OTBCTCTBCHHO OTHOCUTHLCA K U3YHYCHUIO
JTAHHOTO TIPEeIMETa;

— YBSI3BIBaTh Y4€OHOE COJIEPIKAHHE C
COOCTBEHHBIM >KU3HEHHBIM OITBITOM.

OKPYXalOIe Cpeibl;

— TOTOBHOCTH K IOBBIIIEHUIO CBOETO
00pa30BaTENILHOTO YPOBHS M MIPOJIOJKECHHUIO
00ydeHus huzmuke;

— CcMOCOOHOCTH ¥ TOTOBHOCTHU K OOIIEHUIO U
COTPYJIHUYECTBY CO CBEPCTHUKAMU U
B3POCIIBIMH B IIPoIIecce 00pa3oBaTEIbHOM,
00111eCTBEHHO-TTOJIE3HOM, Y4eOHO-
HCCJIE0BATENBbCKOM, TBOPYECKON
JeSITeTbHOCTH;

MetanpeameTHbIe pe3yIbTaThl

OO0yJarmuiics HAyIUTCs

OO0yyaromuiics MOJIy4UuT BO3MOKHOCTD
HAY4YUTHCS

BJIQ/IETh OOIIe-TIPeIMETHBIMH MTOHATUIMU
«TETIOY, «BEIIECTBOY, «MACCAY, «CUIIAy,
«JaBJICHUE» U JP.;

— BIIaJIeTh HH()OPMAITIOHHO-IOTUIECKUMU
YMEHHSIMH: OTIPEACIISATh MOHSATHS, CO3/1aBaTh
00001IeHNs, YCTaHABIMBATH aHATIOTHH,
KJ1accu(UIUpoBaTh,

— BIIQJIETh YMEHHUSMHU CAMOCTOSITEIILHO
TUTAHUPOBATh IIYTU TOCTUXKEHUS LIeJIeH;
COOTHOCUTD CBOM JICHCTBUS C INIAHUPYEMBIMU
pe3ylbTaTaMy, OCYIIECTBISTH KOHTPOJIb CBOCH
JeATeIbHOCTH,

— BJIaJIETh OCHOBHBIMU YHUBEPCATbHBIMU
YMEHHSIMH HH()OPMAIIMOHHOTO XapaKTepa:
MOCTaHOBKA 1 (POPMYTUPOBAHUE TPOOTIEMBI;
MOMCK U BBIJICJICHHE HEOOXOTUMOM
uH(pOpMaIii, TPUMEHEHHE METOJI0B
MH(OPMaLIMOHHOTO TIOUCKA;
CTPYKTYPUPOBAHHE U BU3YaIIU3AIIH
uHpOpMaINH;

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U
KPUTEPHHU JJIs KIacCUPUKALIH,
yCTaHaBJIMBATh IPUUMHHO-CJIE/ICTBEHHBIE
CBSI3U, CTPOUTH JIOTMUYECKOE PACCYKICHHUE,
YMO3aKJII0ueHNe (MHAYKTUBHOE, AETyKTUBHOE
Y 110 aHAJIOTUN) U JeJIaTh BBIBObI;

— BJIaJICTh OCHOBAaMHU CAMOKOHTPOJIS,

CaMOOLIEHKH, PUHATHS PELICHUH U
OCYILIECTBIIEHUS] OCO3HAHHOT'O BbIOOpA B
y4eOHOI 1 T03HABaTENILHON N1 TENIbHOCTH;
— OIpeleNsITh CIOCOObI IEHCTBUM B paMKax
IPEJIOKEHHBIX YCIOBUM, KOPPEKTUPOBATh
CBOM JICHCTBUS B COOTBETCTBHUHU C
M3MEHSIOIIENCS CUTYalluel; OLIEHUBATh
MIPaBWJIBHOCTH BBITIOJHEHUS yueOHOM 3aau;
— BbIOMpaTh Hanbosee 3PPeKTUBHBIE
CIIOCOOBI pelIeHrs 3a/]1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUI; CAMOCTOSITEIILHOE
CO3/1aHHE AITOPUTMOB JIEATEIbHOCTH MPU
peLIeHnHt MpodIeM TBOPUECKOTO U
MTOMCKOBOTO
XapakTepa;

— BBIOMpATh (HOpMY MpeICTaBICHUS

MH(OPMALIMU B 3aBUCUMOCTHU OT CTOSIIEH
3a/1a4M, MPOBEPATH aJIeKBATHOCTh MOJIEH
00BEKTY M IIeJIU MOJICTUPOBAHMS;




Ipuioxenne.
Y4eOHO-MeTOoINYeCKOe U AUJIAaKTUYECKOoe 00ecredeHrne Kypca BHEYpPOUHOH 1eATeIbHOCTH.

Y4eOHuk, yueOHOe mocooue

1. ®usuxa. Xumusa. 5-6 xi.: yueOHuK 1us 00meoOpasoBarenbHbIX yupexaenuii / A.E.
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3. @wusuka. 8 xnacc: yueonuk / A.B. Ilepoimkun — M.: [Ipoda, 2014 r.
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e Ileppimkua A.B. Coopuuk 3amad o ¢usuke 7/ — 9 ki/ A.B. Ilepwimkun; coct. I'.A.
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e 3opun H.U. KoutponbHo-usmepurensubie Marepuainsl. @usuka. 7 kiacc.- M.: BAKO,
2016
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2016

e JlozoBenko C.B. KontponbHo-u3MepurenbHbie marepuanbl. @usuka. 9 kiacc.- M.:
BAKO, 2015
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