PABOYASA ITPOI'PAMMA

BHEYPOYHOU 1eSATEJILHOCTH
«3anuMaTesbHasA GuUzuKa»
Touka pocra

o OOIT ocHOBHOTO 0011IETO 00pa30BaHMS

YpoBeHb 0011eT0 00pa3oBanus (KIACC): OCHOBHOEe 00Wee obpazosanue, 7 - 9 kiaccol

KonuuectBo uacoB: 35 uacos (7 knacc), 35 uacos (8 knacc), 34 uaca (9 knacc)

VYuurens:
PabGouass mporpamma st ydammxcs /- 9 KJIacCOB COCTaBJIeHAa HA OCHOBE TMPUMEPHOMN
nporpamMmbel 1o ¢usuke s 7 — 9 kmaccoB (monx pemakiued KysnemoBa A.A.), M.:

«IIpocsemenuney, 2017

I'ox coctaBnenus: asryct 2021 r.

IHosicHuTeabHAA 32NN CKA

Pabouas mporpaMmMa BHEYpOUHOH JEATETBHOCTH MO (pu3MKe st 7 - 9 KIIacCOB COCTaBJIEHA
Ha OCHOBE NMPUMEPHOMN Mporpammsl no ¢usuke g 7 — 9 kiaccos (mox penakuueit Kysnemosa
A.A.), M.: «IIpocsemnienue», 2017 1 cCOOTBETCTBYET
- ®enepansHomy 3akoHy «O0 oOpasoBanuu B Poccuiickoiri ®enepanum» Ne273-O3 or
29.12.2012 ropa;
-benepanpHOMy  0o0pa3oBaTebHOMY  CTaHIAPTy  OCHOBHOrO  o0miero  oOpa3oBaHmS,
YTBEp)KIAEHHOMY MpHKa3oM MunucTepcTBa oOpazoBanus U Hayku P® Nel897 ot 17.12.2010
roja;
-[Ipuxa3zy MunuctepcrBa obpazoBanus u Hayku P® Nel577 ot 31.12.2015 r» O BHeceHum
U3MeHeHU! B (enepanbHbli 00pa30BaTENbHBIM CTaHIAPT OCHOBHOTO OOLIEro o0pa3oBaHUS,



yTBEPKAEHHBIN IpukazoM MuHuctepcTBa obpazoBanus U Hayku PO» Nel897 or 17.12.2010
roja»

-O6pazoBaTenbHON IPOrpaMMe OCHOBHOT'O 001Iero 00pa3oBaHus;

-Yuyebnomy mnany OV

- [IpumepHoOit IporpaMme OCHOBHOT'O 00111eT0 00pa3oBaHus 1Mo ¢pu3uke (60a30BbIi YPOBEHB).

[IporpamMma paccuntana Ha 35 yacoB — | uyac B Hezxemto B 7 kiacce, 35 yacoB — 1 vac B
Heelro B 8 knacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

Jlannasi pabodyas mporpamMma BHEYPOUYHOH JAEATENbHOCTU N0 (u3uke manst 7 — 9 kimaccoB
coctaBiieHa Ha ocHoBe OOII OO0 MBOY OCOHII Ne6 um. B.A. CyneBa u ¢ ydé€rom
METOAMYECKHX PEKOMEHJALUH MO CO3JaHUI0 U (PYHKIIMOHUPOBAHMIO B 00II€00pa30BaTEIbHBIX
OpraHu3alysaX, PpaclOJ0KEHHbIX B CEIbCKOM MECTHOCTM M MalbIX TIopoJax, LEHTPOB
0o0pa3oBaHMsl E€CTECTBEHHO-HAYYHOW M TEXHOJOrM4HOM HampasieHHocTel («Touka pocta»)
(yTBepkIeHbl pacnopsbkeHueM MuHuctepcTBa mnpocsemieHust Poccuiickoit @enepanuu ot
12.01.2021 r. Ne P-6) um mnpeaycmaTpuBaeT NPOBEIACHHE 3aHATUH C HCIOJb30BaHUEM
o0opyoBaHus 1eHTpa «Touka pocTtay

I[Inanupyemble pe3yabTaTbl OCBOGHHSl NPOrpPaMMbl BHEYPOUYUHOIl  1eATEJbLHOCTH
«3aHuMaresibHass ¢Qu3MKa» (¢ McHoJb3oBaHueM oGopyaoBaHusi «Touka pocra»)B 7-9
KJIaccax.

Peanusauusa nporpaMmmbl cnocobeTByeT JOCTUXEHUIO
cnefywowmx pe3ynbTaToB:
JINYHOCTHbIE:

B cdhepe NMYHOCTHbIX YHUBEPCASbHbIX Y4EOHbLIX 4ENCTBUN YHaALLINXCA:

* y4eBbHO-NO3HaBaTENbHbIN MHTEPEC K HOBOMY y4ebHOMY MaTepuany n cnocobam
peLLeHnst HOBOW 3afauu;

* OpMEeHTauusl Ha NMOHMMaHWe NPUYUH ycnexa BO BHey4YyebHOW OeATenbHOCTU, B
TOM 4UCMe Ha camMoaHanM3 W CaMOKOHTPONb pesynbTaTta, Ha aHanus
COOTBETCTBMSA pe3ynbTaToB TpeOOBaHMAM KOHKPETHOW 3afauu;

* CNOCOBHOCTb K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCMELUHOCTU BHEy4eOHOM
OEeATENbHOCTY;

Obyuyarowutics Nosy4um 803MOXHOCMb 0151 (hOpMUPOBaHUS:

* BHYTPEHHEMN MO3MUMWN LIKOSIbHMKA Ha YPOBHE MOSIOXUTENBHOIO OTHOLUEHUS K
LKoMe, MOHUMaHUS HeobXOAMMOCTU YYEeHUs, BblpaXeHHOro B npeobnagaHuu
y4yebHO-No3HaBaTeNbHbIX MOTUBOB;

* BblpaXXEHHOW YCTOMYMBON y4eBOHO-NO3HaABATENbHON MOTMBALMN YHYEHWS;

* YCTOMYMBOrO y4ebHO-NO3HABATENbHOIO MHTEpPECa K HOBbIM 0OLWMM crnocobam
pelueHns 3agav.

MeTanpe,qmeTHble:

B cdhepe perynsaTUBHbIX YHMBEpPCANbHbIX YY4EOHbIX AENCTBUN YYaLLUXCA:

* NnaHupoBaTb CBOW LEWNCTBUS B COOTBETCTBUM C MNOCTABMEHHOM 3ajayvyen u
yCrnoBUaMM ee peanusauum, B TOM YUCe BO BHYTPEHHEM MNSiaHe;

* yUMTblBaTb YCTAHOBMEHHbIE MpaBuia B MMaHMPOBaHMM M KOHTporie cnocoba
peLlleHuns;

* OCYLECTBNATb UTOrOBLIN M MOLLAroBbIA KOHTPOSTb NO pe3ynbTarty;

* oueHuBaTb MNPaBUMBHOCTb BbLINOSIHEHNA OENCTBUS Ha YPOBHE ajeKBaTHOW
PETPOCNEKTUBHOM OLEHKNM COOTBETCTBUS pe3yrbTaToB TpeboBaHMAM [aHHOM
3agayv 1 3agayHomn obnactu;



* ageKBaTHO BOCMPUHUMATb MNPEASIOKEHUS U OLUEHKY YYUTENewn, TOBapuLLEN,
poauTenen n pyrux niogeu;

* pa3nu4yaTtb cnocob u pesynbTaTt AeNCTBUA.

Oby4yarowutics noay4um 803MOXHOCMb HayHUMCs:

* B COTPYOAHWNYECTBE C y4nTerieM CTaBUTb HOBblIE Y4ebHble 3agayu;

* NPOSAIBNATbL NO3HABATENbHYO MHULMATUBY B y4EOHOM COTPYAHNYECTBE;

* CaMOCTOSITENbHO ageKkBaTHO OLEHMBATb NPaBUMbHOCTbL BbIMOMHEHUS OEACTBUSA
M BHOCUTb HeobXoOuMble KOPPEKTUBbI B WCMOMHEHWE Kak NO Xo4y €ero
peanusauumu, Tak N B KOHUE OENCTBUSI.

B cdhepe no3HaBaTesbHbIX yHMBEPCArbHbIX y4eOHbIX 4ENCTBUI YYaLLMXCS:

* OCYyWeCTBNATb MNOMCK Heobxoammon wHpopmaumm Onsi  BbINOSHEHWS
BHey4ebHbIX 3aaHUN C UCMONb30BaHMEM y4ebHOW nuTtepaTypbl U B OTKPbLITOM
MH(POPMALIMOHHOM MPOCTPAHCTBE, 3JHUMKIONEAN, CNpaBOYHMKOB (BKNOYas
9NEKTPOHHbIE, UN(POBLIE), KOHTPONNPYEMOM NPOCTPAHCTBE

NHTepHeTa;

* OCyWecTBNATb 3anucb (cukcaumo) BblIGOpoYHOM  MHpopmMauum 06
oKpyxaroLem mupe n o cebe camom, B TOM YUCrEe C NOMOLLbIO MHCTPYMEHTOB
WNKT;

* CTPOUTb COOBLLIEHUNS, MPOEKTbI B YCTHOW U NMUCbMEHHOW (hOopME;

* MPOBOANTb CPaBHEHME U Knaccudumkaumo No 3agaHHbIM KPpUTEPUAM;

* yCTaHaBAMBaTb NPUYNHHO-CNELCTBEHHbIE CBS3M B M3Y4YaEMOM Kpyre siBIIEHW;

* CTPOUTb paccyxaeHus B popme CBA3M MPOCTbIX cyxaeHun o6 obbekTe, ero
CTPOEHMU, CBOMCTBAX U CBA3aAX;

Obyyarowuticsi nosy4um 803MOXHOCMb HayYUMmbCS:

* OCYWECTBMATb pPaCWMPEHHbIA MNOUCK WH(OpMaLMM C  UCMNONb30BaHUEM
pecypcoB 6BUBNnoTek n cetn MHTEpHET;

* 3anucbiBaTb, (UKCMpPOBaTb WHopMauMio 00 OKpyXalowmx SBMEHUAX C
NOMOLLbI0 NHCTPYMeHTOB UKT;

* OCO3HaHHO W MPOU3BOSIBHO CTPOUTb COOOLUEHUST B YCTHOW M MUCbMEHHOW
opme;

* OCyLLecTBNATL BblOOp Hambonee apdpeKkTnBHbIX CnocoboB pelueHna 3agad B
3aBUCMMOCTM OT KOHKPETHbIX YCNOBUNA;

* CTPOUTb FOMMYECKOEe paccyxaeHue, BKNo4Yarollee yCcTaHOBMEHUE MPUYUHHO-
CcneaCcTBEHHbIX CBA3EW;

* MOryT BbINTM Ha TEOPETMYECKUN YPOBEHb pPELUEHUS 3afad: pelleHue no
onpeneneHHoMy nraHy, BrageHne OCHOBHbIMU MpUeMamMu peLleHns, OCO3HaHNS
AEATENbHOCTN MO pEeLLEHUIO 3adaun.

B cchbepe KOMMYHUKaTUBHBbIX YHUBEPCASbHbIX Y4EOHbIX AENCTBUN YYaLLMUXCS:

* aJeKkBaTHO WCMONb3oBaTb KOMMYHUKATUBHbLIE, MpeXae BCEero - pedveBsble,
cpeactBa  Ons  pelweHust  pasfnnYHbIX  KOMMYHUKaATMBHbLIX 3afay, CTpOuUTb
MOHOSOrM4yeckoe coobuieHne, BnageTb ananorndeckon opmon KOMMyHUKaLNN,
ncnosnb3ys, B TOM 4ucne cpeactBa U UHCTpymMeHTbl VKT mn gmMcTtaHuMOHHOro
obLeHus;

* joNycKaTb BO3MOXHOCTb CYLLLECTBOBaHMUS Y Ntogen pasnnyHbliX TOYEK 3pEHNS, B
TOM 4YUCnNe He coBnagawwmx C ero CoOCTBEHHOW, M OPUEHTUPOBATbLCSA Ha
no3numo napTHepa B 06LEHMN N B3aUMOOENCTBUN;



* YYUUTbIBATb Pa3Hble€ MHEHUS U CTPEMUTBLCA K KOOpAUHALMK pasfidHbIX NO3ULMIA
B COTPYAHNYECTBE;

* (bopMynupoBaTb COGCTBEHHOE MHEHME U NO3ULNIO;

* [oroBapuBaTbCa W NpUXOAUTb K OOLLEeMY pelleHnio B COBMECTHOM
AEATENbHOCTN, B TOM YUCHE B CUTYyaL MK CTOSIKHOBEHNSA NHTEPECOB;
Obyuyarowuticss Mosy4um 803MOXHOCMb HayYUMbCA:

* YyUMTbiBaTb M KOOPAWHUPOBATL B COTPYAHMYECTBE OTSIMYHbIE OT COBCTBEHHOWN
no3nunn Opyrnx nogen;

* yuuMTbiBaTb pPa3Hble MHEHUS U UHTepecbl M OOBOCHOBLIBATb COOCTBEHHYIO
no3numio;

* MOHNUMaTb OTHOCUTENbHOCTb MHEHUI N MOAXOAOB K peLleHnto Npobnemsl;

* apryMeHTMpOBaTb CBOK MO3ULMIO W KOOPOMHMPOBATb €€ C MNO3UNLUAMM
NapTHEPOB B COTPyAHUYECTBE Npw BbipaboTKe OOLLEero pelweHns B COBMECTHON
OEATENbHOCTY;

* 3agaBaTb BOMPOCbI, HeobxoauMble ANA  opraHu3aumMm COBCTBEHHOM
AEATENbHOCTN N COTPYOHUYECTBA C NapTHEPOM;

* OCYLLECTBMATb B3aUMHbIA KOHTPOMb W OKasbiBaTb B COTPYOHWYECTBE
Heob6xoanMyo B3aMMONOMOLLb.

NMpeameTHbIE:

- OPMEHTMPOBATLCS B SABMIEHUAX U OOBbEKTAxX OKPYXXaloLLero Mmpa, 3HaTb rpaHumubl
NX NPUMEHNMOCTM;
- NMOHUMaTb onpeaeneHns PU3NYECKUX BENTMYUH U MOMHUTL onpeaenstoume
dopmynsbl;
- NMOHMMAaTb KakuM (OU3MYECKUM MPUHLUMMAM WU 3aKOHaAM MOAYMHAKTCHA Te UK
NHble 0OBbEKTbI 1 ABNEHUS NPUPOAbI;
- 3HaHMEe MoJenn rnoucka peweHnn ons 3agad no pusunke;
- 3HaTb TEOPETUYECKME OCHOBbI MaTeMaTUKN.
- NpuMeYaTb MOLENN ABMEHNN N OOBEKTOB OKPY>KatoLLLEro Mnpa;
- aHanua3MpoBaTb YCoBMe 3aauu;
- nepecopmynupoBaTb U MOAENNPOBaTb, 3aMEHATbL UCXOAHYI0 3adady OpYrou;
COCTaBNATb MNNaH peLlleHns;
BblABUraTb U NPOBEPATL Npeanaraemble Ana peLieHns runoTessbl;

BNageTb OCHOBHbIMWU YMCTBEHHbLIMWU oOnepauusMu, COCTaBMAWMMU NOUCK
peLleHns 3agaun.

CopepxaHue nporpaMmmMmbl BHEYPOYHON AeATEeNbHOCTU
7 Knacc

BBeneHune. BeogHoe 3aHaTMe. Llenn n 3agaym kypca. TexHuka 6e3onacHoOCTMW.
Ponb akcnepumeHTa B XXU3HM YernoBeKa.

Teopusi: I3yunTb OCHOBbLI Teopuu rnorpewHocten. [lorpeHocTn npsambIX U
KOCBEHHbIX WU3MepeHUn, MakCuMarnbHas MOrpeLHOCTb KOCBEHHbIX M3MEepeHUn,
y4yeT MOrpewHoCcTen U3MepeHun npu noctpoeHun rpadpukos. [NpeacrasneHuve
pe3ynbTaToB U3MepeHuin B oopme Tabnumuy n rpadomkos.



lMpakmuka: OCHOBblI TeOpuUM TMOrpeLHOCTEN MPUMEHSATb NPU  BbINOSTHEHUN
9KCNepuMeHTanbHbIX 3agad, npakTu4ecknx paboT. (¢ ucnonb3oBaHUEM
obopyaoBaHua «To4yka pocTa»)

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHoCmu:

MpuBOoaMTE NpuMepbl OOBLEKTOB U3ydYeHus usmkn (pusnyeckne aBneHus,
dunamnyeckoe Teno, BelecTso, hunsndeckoe none). Habnogate n aHannsnpoBaTb
dusnyeckne aBneHna  (pukcmpoBaTb  M3MEHEHUST  CBOWCTB  OOBLEKTOB,
cpaBHMBaTb MX KU 0606LaTh). NMO3HAKOMUTBLCA C AKCNEPUMEHTANbHLIM METO40M
nccneposaHusa npupoabl. Cb6opka NpuboOpPoB U KOHCTPYKUMK. Kcnonb3oBaHue
n3mepuTernbHbIX NPNMBoPoB. BbinonHeHne nabopaTopHbIX 1 NPaKTUYeCcKMxX pabor.
[dnarHocTuka n yctpaHeHme HemcnpaBHOCTEN NpubopoB. BeicTpamBaHme runoTtes
Ha OCHOBAHUN MMEKLLMXCHA OaHHbIX.

MexaHuKa.

Teopusi: PaBHOMepHOE U HepaBHOMEpPHOE  [OBWXEHME. "padmyeckoe
npencrasneHne [OBWXeHUs. PelleHne rpadunyecknx 3agad, pacdetr nytm wm
CpeaHen CKOPOCTU HepaBHOMEPHOro ABwxeHusa. [loHATMEe uHepuumn u
NHepTHOCTU. LleHTpobexHas cuna. NpumeHeHne gaHHbIX PU3NYECKUX MOHATUN B
Xn3HeOeAaTenbHOCTHN Yenoseka. Crvna ynpyrocTtu, cuna TpeHus.

lMpakmuka: ViccnegoBaHne 3aBUMCUMOCTM CUSbl YMPYrocTW, BO3HWUKaloWeEen B
NpyXnHe, OT cTeneHun gedopmaumm npyxuHbl. OnpegeneHne koadpduumneHTa
TpeHusi Ha TpubomeTpe. (c ncnonb3oBaHnem obopyaoBaHus «Touyka pocTa»)
WccnenoBaHmne 3aBUCUMOCTU CUITbl TPEHNUA OT CUSbl HOPMaribHOro AaBSiEHNS.
Xapakmepucmuka OCHOBHbIX 8U008 OessmesibHOCMU:

AHanu3 Tabnuy, rpadpukoB, cxem. [lonck o0ObsCHEeHMs Habnwgaembim
cobbiTnam. OnpegeneHne ceBomMCTB NPMBOPOB NO YepTexam n mogenam. AHanua
BO3HMKAKOLWMX NpobnemMHblx cutyauun. WM3obpaxaTb cucTeMy KoopauHar,
BolbupaTb Teno oOTc4YéTa M CBA3blBaTb €ro C CUCTEMOM KoopauHar.
Mcnonb3oBaTb cUCTEMY KOOpAWHAT ANS U3y4eHUa NPAMOSIMHENHOro ABWXKEHUS
Tena. C6opka nNpubOpPOB UM KOHCTPYKUMA. Wcnonb3oBaHWe W3MepUTESbHbIX
npubopoB. BbinonHeHne  nabopaTopHbIX WM NpakTU4eckux  paboT (¢
ucnonb3oBaHuemM obGopyaoBaHusa «Toyka pocTtar»). [OuarHoctnka wu
yCTpaHeHne HeucnpaBHOCTEN NpUbopoB. BbiCTpanBaHne rmnote3 Ha OCHOBAHUM
nMerLwmnxcs aaHHolX. KOHCTpyupoBaHMe w MogenunpoBaHue. BbinonHeHue
3agaHun No ycoBepLleHCTBOBaHWMIO npubopos. PaspaboTka HOBbIX BapuaHTOB
onbiToB. PaspaboTka u npoBepka MeTOOMKM ISKCNepUMeEHTanbHOW paboThl.
Pabota B mManbix rpynnax. AHanuaupyloT, BblOMpatoT U 060CHOBbLIBAOT CBOE
peweHne, pencteusa. [lpeacrtaBneHne pesynbTaToB MNapHOW, PYNnNoBOW
AeATernbHOCTU. YyacTue B guanore B COOTBETCTBUM C MpaBunaMm peyeBoro
noBeaeHus.

FmapocTtartuka.

Teopusi: 3akoH Apxumepna, 3akoH [lackanga, rmgpocTaTMyeckoe [aBreHue,
coobuiaromecs cocybl, rmapasnnyeckmue MalluHbl.

lMpakmuka: 3adayu: BblTankusawLlasi cuna B pasfnunyHbIX cuctemax; npnbopsl B
3agavax (coobLiatolmecs cocyabl, rmapaBnuyeckne MalluHbl, pbidaru, 6nokn).
JKcnepumeHTarnbHble 3a4aHns:

1)usmepeHune cunbl Apxumeaa,

2)U3MepeHne MOMEHTa CuUsbl, AENCTBYIOLLErO Ha pblvar,



3)uamepeHne paboTbl Cunbl YNPYyroct nNpu nogbemMe rpy3a C MOMOLLbHO
NOABWXHOIO MNK HenoaBwxXHoOro 6noka(c ucnonb3oBaHUeM oOoOpyAoOBaHUA
«Tou4ka pocTa»)

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHoCmu:

AHanu3 Tabnuy, rpadpukoB, cxem. [lomck o0ObsCHEeHMs Habnwgaembim
cobbiTnam. Cbopka npnbopoB N KOHCTPYKUMIA. Micnonb3oBaHNe M3MePUTESNbHbIX
npnbopos. BbinonHeHne nabopaTtopHbiX K NpakTudecknx pabot. [uarHoctmka u
yCTpaHeHne HeucnpaBHOCTEN NpubopoB. BbicTpanBaHne rmnote3 Ha OCHOBAHWUM
MMEILNXCA AaHHbIX. KOHCTpyupoBaHMe u moaenupoBaHue. PaboTa B Marnbix
rpynnax. AHanuaupyT, BblIbupaoT n 060CHOBLIBAOT CBOE peLLEHNEe, OENCTBUS.
[MpencraBneHve pes3ynbTaToB MapHOW, rpynnoBon AesaTenbHOCTU. [loaroToBka
coobLlleHMin 1N OoknagoB. YyacTve B guanore B COOTBETCTBUM C MpaBuriamu
peyYeBoro NoOBeAEHUS.

Crartuka.

Teopus: bnok. Pbiyar. PaBHOBecue TBepAblx Ten. YCrnoBusi paBHOBECUS.
MomeHT cunbl. [NpaBuno momeHToB. LIeHTp TsaxecTn. VccnegoBaHme pasfinyHbIX
MexaHuyecknx cucteM. KomOuHMpOBaHHbIE 3agadn, WCNonb3ys YCnoBus
paBHOBECUA.

lNpakmuka: N3arotoeneHune paboTtarLen cuctembl 610KOB.

Xapakmepucmuka OCHOBHbIX 8U008 OessmesibHOCmU:

AHanuna Tabnuu, rpadukoB, cxem. [louck o06bACHEHMA HabngaemMblm
cobbiTuamM. OnpeneneHne ceBoncTB NpMbOPOB NO YepTexam u mogensm. AHanns
BO3HMKAWOWMX nNpobnemMHblx cuTyaumn. Habnogate AencrBne nNpocTbiX
MexaHn3moB. [No3HakoMUTbCA € pusndeckon mopenobito «abCcontoTHO TBEpAOE
Tenoy. PelwaTtb 3agaym Ha npMMeHeHne ycnosusi(npasuna) paBHOBECUS pblyara.
MprMeHAaTb ycnosue (NpaBuio) paBHOBECUS pblvara s 06bsACHEHUS OeNCTBUS
PasnUYHbIX MHCTPYMEHTOB, WCMOMb3yeMbIX B TexHWKe M B OblTy. Cbopka
npnbopoB UM  KOHCTPYKUMA. Wcnonb3oBaHMe U3MepUTEsbHbIX NPUOOpPOB.
BbinonHeHne nabopaTopHbIX 1 NpakTU4ecknx paboT. [narHocTuka u ycTtpaHeHue
HeucnpaBHoOCTeN NpnbopoB. BuicTpanBaHMe rmMNoTe3 Ha OCHOBAHUN MMEIOLLINXCS
AaHHbIX. KoHCTpyuMpoBaHMe wn mMopenupoBaHue. BbinonHeHwe 3agjaHui no
ycoBepLleHCTBOBaHUO npuboposB. PaspaboTka HOBbIX BapuvaHTOB OMbITOB.
PaspaboTka n npoBepka METOANKN AKCNEePUMEHTaNbHOM paboThl.

Pabota B mManbix rpynnax. AHanuaupyloT, BblOMpaloT U 060CHOBbLIBAOT CBOE
peweHne, pgeucteusa. [lpeacrasneHne pesynbTaTtoB NapHOW, rPynnoBou
peatenbHocTn. [logrotoBka coobweHnn w  goknagos.  OcywecTBnsoT
CaMOOLIEHKY, B3aMMOOLIEHKY OEATENbHOCTU. YyacTne B guanore B COOTBETCTBUM
C NpaBunaMmn peyeBoro NOBeAEHUS.

8 knacc

TennoBble IBNEeHUA.

TennoBoe pacwupeHne Ten. [lpoueccbl nnaBneHuss W OTBepAeBaHUS,
ncnapeHna u

KoHAeHcauun. Tennonepegaya. BnaxHocTb BO3ayXxa Ha pasHbIX KOHTUHEHTAX.
LemoHcmpauuu: 1. HabnogeHue tTasHMa nbaa B BoAe.

2. CKOpOCTb UCnapeHust pasnmnyHbIX XXUAKOCTEN.

3. Tennosbie auratenu 6yayuiero.



JlabopamopHblie pabombi (¢ uUcnonb3oBaHMeM obopyaoBaHua «Touka
pocTay)

1. N3ameHeHnsa gnuHbl Tena Npu HarpeBaHUM N OXNaxgeHun.

2. OTnuBKa napaguHoOBOro congaTuka.

3. HabntogeHue 3a nnaBneHuem nbaa

4. OT 4ero 3aBUCUT CKOPOCTb UCNAPEHNS XXNOKOCTN?

5. HabntogeHne TennonpoBOoAHOCTM BOAbI M BO34yXa.

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHoCmu:

CamocToaTenbHO (hopMyNMPYHOT NO3HaBaTENbHYO 3adady. YMEKT C MOMOLLbHO
BOMPOCOB JobbiBaThb HeZOoCTatoLLyHo nHopmauuto. Ncnonb3oBaHue
n3mepuTenbHbIX NpMbopoB. BeinonHeHne nabopaTtopHbIX 1 NPaKTUY4ECKUX paboT.
[dnarHocTuka n yctpaHeHme HemcnpaBHOCTEN NpubopoB. BeicTpamBaHmne runoTtes
Ha OCHOBaHUW MMeKLWMXCH AaHHbIX. KOHCTpynpoBaHue n MogenmpoBaHue.
BbinonHeHne 3agaHuin No ycoBepLUeHCTBOBaHUIO Npubopos. Pa3paboTka HOBbIX
BapuMaHTOB oOnbIiTOB. PaspaboTka M npoBepka METOAWMKM 3SKCNEPUMEHTANbHON
paboTbl. PaboTa B manbix rpynnax. AHanuMampyrT, BbiOnpaloT n 060CHOBbLIBAIOT
CBOE pewleHue, gencteud. lpencrasneHne pesynbTaTOB MapHOW, rPYNnoBoOmn
AEeATEeNnbHOCTU. Y4yacTue B gmanore B COOTBETCTBUWM C MpaBuiiaMu peyeBoro
noBeaeHus.

AneKTpu4yeckue AABMNEHUs.

Mwukpomnp. Mogenn atoma, cyuwectsoBaBwune [0 Hadvana XIX. Wctopusa
OTKPbITUS W [OEeWCTBUS ranbBaHMYeckoro anemeHta. Wctopua cosgaHus
anekTpodopHoOn MawnHbl. OnbIT BonbTa. QNeKTpuyecknin TOK B aNEKTPONMTax.
LemoHcmpauyuu: (¢ ncnonb3oBaHnem obopyaoBaHua «Toyka pocTa»)

1. Moaenun aTomoB.

2. [anbBaHN4YeCKME 3MEMEHTDI.

3. PaboTa anekTpoopHOM MaLUUHbI.

4. OnbITbl Bonbta 1 MNanbeaHw.

JlabopamopHbie pabomei:

1. Co3gaHve ranbBaHMYECKMX 3N1IeMEHTOB 13 NOAPYYHbIX CPeaCTB.

2. DNEeKTPUYECKNN TOK B XKUAOKOCTSAX.

XapakmepucmuKka OCHOBHbIX BUOOB OEeATENbHOCTU:

YnpaBnsawT CBOen No3HaBaTeNbHOW N y4ebHOM OEeATENbHOCTbIO NOCPEACTBOM
NMOCTAHOBKM Liernen, nraHMpoBaHUS, KOHTPONS, KOPPEKUUU CBOUX AENCTBUN W
OLIEHKN yCnewHocTn ycBoeHusi. CpaBHMBalOT crnocod® u pesynbTaT CBOWUX
AENCTBMA ¢ 00pasuoM - NUCTOM conpoBoxaeHusi. OBHapYXMBaKT OTKNOHEHMUS.
O6aymbiBalOT  MPUYMHBLI  OTKIOHEHMW.  OCyLEeCTBRSAKOT CaMOKOHTPONb U
B3aMMOKOHTPOSb. Mcnonb3oBaHne uaMeputerbHbiX MNpubopoB. BbinonHeHue
nabopaTtopHbIX W MpakTndyeckux pabot. [OmarHocTmka U yCTpaHeHue
HeucnpaBHocTen Npubopos. BeicTpanBaHne rmnote3 Ha OCHOBAHUN UMEIOLLNXCH
AaHHbIX. KOHCTpyMpoBaHue 1 MogenupoBaHue.

ANEeKTPOMarHUTHbIE SIBJIEHUS.

MartutHoe none B BeuwectBe. MarHutHas adHomanus. MaruuTHble Oypu.
PasHoBuAaHOCTHU 3NEKTPON3MEPUTESNBbHbBIX npudopos.. PasHoBuaHoCTH
anekTpoaBuUraTesnen.

LemoHcmpayuu (c ncnonb3oBaHMeM obopyaoBaHMAa «To4yka pocTay):



1. HarnagHocTb noBeeHUs BELLECTB B MarHUTHOM MoOsie.

2. Npe3eHTaumm 0 MarHUTHOM nosie 3eMfiM U 0 MarHUTHbIX BypsiX.

3. [leMoHCcTpauus pasHOBMOHOCTEN ANEKTPON3IMEPUTENbHbBIX NPUOBOPOB.

4. HarnagHocTb pasHOBMOHOCTEN 3fieKTpoaBuraTenen.

JlabopamopHsbie pabomnbi: 1. WccneposaHue pasnuyHbIX
3NEKTPON3MEPUTESIbHBLIX NPUBOPOB.

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHoCmu:

YnpaBnsawT cBoer No3HaBaTeNbHOM N y4ebHOM OeATENbHOCTbO NOCPEACTBOM
NOCTAHOBKM LENen, NraHMpoBaHUS, KOHTPOSS, KOPPEKLMU CBOUX OEWUCTBUN U
OLIEHKM YyCMNewHOCTN YycBOeHusi. CpaBHMBaKT crnocob wun pesynbTaT CBOUX
AeNcTBUin ¢ o6pasLoM - NMCTOM conpoBoXaeHusi. OBHapyXMBatOT OTKIIOHEHUS.
O6aymbiBalOT  MPUYMHBLI  OTKIOHEHMW.  OCyLEeCTBRAKT CaMOKOHTPONb U
B3aUMOKOHTPOIIb.

OnTrnyeckune ABNEHUA.

NCTOYHUKN ceeTa: Tennosble, NMIOMUHECLIEHTHbIE, NCKYCCTBEHHbIE.
N3rotoBneHme kamepbl - obCKkypa M nccrnegoBaHne mM3obpaxeHns ¢ NOMOLLbHO
mogenu. MHorokpaTtHoe wu3obpaxeHne npeamMeTa B HECKOSbKUX  MIOCKMX
3epkanax. M3rotoBuTb MNepuckon uU C ero nomoLbi MNpoBecTU HabnwaeHus.
[MpakTnyeckoe WCNoNb30BaHME BOTHYTbIX 3epKkan. 3puUTenibHble  UANK3UN,
nopoxagaemble npenomneHnem ceeta. Mupaxu. Passutne BOMOKOHHOW OMTUKW.
Mcnonb3oBaHne 3aKOHOB CBETa B TEXHUKE.

LemoHcmpauvuu(c ncnonb3oBaHMemMm obopyaoBaHusa «To4yka pocTta»)

1. PasnnyHble NCTOYHUKM CBETA.

2. N306paxkeHne npegmeTa B HECKOSTbKMX MITOCKMX 3epKanax.

3. N306pakeHne B BOrHYThbIX 3epKanax.

4. Vicnonb3oBaHne BOSTOKOHHOW OMNTUKM.

5. YcTtponctBo hoToanmnapatoB, KUHOMPOEKTOPOB, KanengocKonos.
JlabopamopHbie pabomei:

1. NaroTtoBneHne kamepbl - 06Ckypa 1 nccnegoBaHne n3obpaxeHust ¢ NOMOLLIbHO
MOAENMW.

2. NpakTnyeckoe NpMMeHeHne NNOCKNX 3epkarn.

3. lNpakTnyeckoe Ucnonb3oBaHMe BOrHYThIX 3epKarl.

4. srotoBneHne nepuckona n HabngeHnsa ¢ NOMOLbLI0 MOAENN.
XapakmepucmuKka OCHOBHbIX 8U008 0esimesIbHOCMU:

YnpaBnawT cBoen no3HaBaTesflbHOM N ydebHOM AeATeSfIbHOCTbIO MOCPeaCcTBOM
NOCTaAHOBKM ULeneun, NiaHMpoBaHUS, KOHTPOMS, KOPpeKuMnm CBOUX LOEWCTBUN U
OLIEHKN YCMEeLwHOCTU YCBOeHUs. BbioenaiT n oopMynupyroT No3HaBaTerNbHYH
uenb. BblgenawT KONMWMYECTBEHHbIE XapakKTEPUCTUKM OOBLEKTOB, 3afaHHble
cnosamu. lNpyUHMMalOT NO3HaBaTENbHYHO Lefb U COXPaHAT €€ NPU BbINOSHEHUN
y4yebHbIx gencteuin. OcosHaoT cBou AencTBUS. VIMeIT HaBbIKM KOHCTPYKTUBHOMO
obLeHna B ManbIx rpynnax.

YenoBek u npupoaa

ABTOMaTMKa B Hawen >XMU3HWU. [lpumepbl MCNOMNb30BaHUSA aBTOMATUYECKUX
YCTPOMCTB B Hayke, Ha npousBoacTBe u B 6bITy. Cpeactsa cBasn. Paguno u
TenesmgeHne. AnbTepHaTUBHbIE UCTOYHMKM 3HEprun. Buabl anekTpocTaHuui.



HeobxooMMoCTb 3KOHOMUM MPUPOOHBLIX PECYPCOB M UCMOMb30BaHUSA, HOBbIX
9KONOrMYHbIX N BesonacHbIxX TexHonormn. Hayka n 6e3onacHoCTb Nogen.
LemoHcmpauuu: 1. doTomMaTepuansl 1 cnangbl No Teme.

JlabopamopHblie pabomebl: 1.13y4eHne [ENCTBUA CPeacTB CBSA3W, paguo u
TenesnaeHus.

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHOCmu:

CamoctoaTensHO (opMynupyroT MNo3HaBaTenbHYl0 3agady. YmewT (unm
pa3BMBalOT) CMOCOBHOCTL C MOMOLLbLIO BOMPOCOB [06biBaTb HEAOCTaMLLYHO
nHopmauuto.

9 knacc

KuHemaTuka

Cnocobbl  onucaHMsi  MexaHudeckoro  aswkeHusi. Cuctema  oTcuera.
MpamonuHenHoe aBwxeHue. [psMonuHEnHoe paBHOMEPHOE [BWXEHUE To
nnockoctu. [llepemelieHne U CKOPOCTb MpU PaBHOMEPHOM MPSAMOSIMHENHOM
ABWXKEHUN No nnockocTn. OTHOCUTENBHOCTL ABWXKEHUS. CroXeHne OBWKEHUN.
MpuHUMN He3aBMCUMOCTU AOBWKeHUW. KpuBonuHenHoe paBwxeHue. [ABmkeHue
Tena, OpOLWEHHOro noA YrrioM K ropu3oHTy. PaBHOMepHOe [BwXeHue no
OKPY>XHOCTW. YrnoBas ckopocTb. [lepuog n yactoTta BpaweHus. CKopocTb

N yCKOPEHME NMpu paBHOMEPHOM ABMXEHUN MO OKPY>KHOCTMW.

JlabopamopHblie pabombi(c uncnonb3oBaHMeM obopyaoBaHua «Touka
pocTtanr):

1. WN3y4veHue aBmxeHnsa ceoboaHO nagatolero tena.

2. W3y4yeHne aBMXEHUS MO OKPY>KHOCTMW.
lMpumepHble meMbl NMPOEKMHbIX U uccriedogameribCKux pabom:

1. OnpepeneHne CKOPOCTU paBHOMEPHOIO ABWXXEHNS npu

MCNONb30BaHNN TPeHaxkepa «berosas 4OPOXKKa».

2. WcTopudeckaa pekOHCTpyKuusi onbiToB [anunes no onpegeneHuvio

yCcKopeHunsa csoboHOro nageHus Ten.

3. lpuHumMnbl paboTbl NpuUOOPOB Ans MU3MEePEHUS CKOPOCTEN W

YCKOPEHUN.

4. TlpumeHeHne cBOOOAHOrO NageHus Ans  M3MeEpeHusa  peakumm

yerioBekKa.

5. Pacuet TpaekTopun gBMXKEeHMA NepcoHaxen pacckasos P.Pacna.
Xapakmepucmuka OCHOBHbIX 8Uu008 OesimesibHoCmuU: YTeHne n obcCyXaeHune
TeKCTa cTaTenl WHTepHeT-CanToB, OOCyXAeHue [OoKMagoB W Npes3eHTauum,
COCTaBIlieHNe 1 pelleHne 3agad, obcyxageHme cnocoboB pelleHuns (MoAroToBka K
OI'3 no cusuke).

OnHamuka

NHepuunanbHble cuctembl otcdeTa. Cuna. 3akoHbl HbloToHa. [BuxeHue Tena
nog [OEevWCTBUMEM HECKOSbKMX curl. [BMXeHMe CUCTEeMbl CBA3aHHbIX Ter.
AnHamunka paBHOMEPHOro [OBWXEHUS MaTepuarnbHOW TOYKM MO  OKPY>XXHOCTMW.
Knaccel cun. 3akoH BCEMUPHOro TArotTeHust. [iBmxkeHne nnaHeT. IcKkycCcTBEHHbIE
cnyTHUKK. ConHevHas cuctema. Wctopus passuTUS  NpencTaBfeHnn o
BcenenHon. CtpoeHue n asonoums BceneHHoMN.



JlabopamopHblie pabombi(c  wncnonb3oBaHMeM obopyaoBaHua «Touka
pocTay):

1. W3mepeHne macchl Tena ¢ UCMNofNb30BaHNEM BEKTOPHOIO pasrioXeHus

CuWnbl.

2. WN3yyeHne KMHeMaTuKn U OUHaMUKNU PaBHOYCKOPEHHOro ABWXKEHUS (Ha

npumMmepe MalumHbl ATsyaa).

3. WN3yyeHne TpeHUst CKOSTbXEHUS.

[NpumepHble meMbl MPOEKMHbIX U uccriedoeameribCKux pabom:

1. Wctopuyeckass pPeKOHCTpyKuust onbiToB KyrnoHa ©n AMOHTOHa no

onpeaeneHnio BENNYMHbBI CUMbl TPEHUST CKOSTBXEHUS.

2. [lepBble UCKYCCTBEHHbIE CNYTHUKM 3EMIIN.

3. Kak oTnuyaltca  MexaHudeckMe npoueccel Ha  3emne  OT

MEXaHMYeCKMNX NpoLLeccoB B Kocmoce?

4. Tena ConHeyHoun cuctemMbl. OTKPbLITUS Ha KOHYMKE repa.
XapakmepucmuKka OCHO8HbIX 8U008 JdesimesibHoCmuU: YTeHne u obcyXaeHune
TeKCTa cTaTen WHTepHeT-CanToB, OOCyXAeHue [OoKMagoB W Npes3eHTauumn,
COCTaBIiEHNE 1 pelleHne 3agad, obeyxageHme cnocoboB peleHuns (MoAroToBka K
OI'd no dusuke).

MMnynbc. 3aKOH coxpaHeHust uMnynbca

Mmnynbc. N3ameHeHne mmnynbca matepuanbHou Toudkn. Cuctema Ten. 3akoH
COXpaHeHnsa nmnyrnbca.

lMpumepHble meMbl NMPOEKMHbIX U uccriedogameribCKux pabom:

1. PeakTMBHOE ABWXEHME B NpUPOAE.

2. PaccnepoBaHnue Tl ¢ noMoLLbo 3aKOHA COXpaHeHNa uMnynbca.
XapakmepucmuKka OCHO8HbIX 8U008 desmesibHOCmU: YTeHne u obcyXaeHune
TEeKCTa cTaTen WHTEepHeT-CanToB, OOCyXAeHMe [OKMagoB W Npes3eHTauum,
COCTaBIrieHuNe 1 pelleHue 3agad, obcyxageHme cnocoboB pelleHus (MoAroToBka K
Ol'3 no cusuke).

Cratuka
PaBHoBecne Tena. MomeHT cunbl. YCnoBusi paBHOBECUS TBepAoro Tena.
[MpocTble MexaHM3Mbl.
JlabopamopHblie pabombi(c  uncnonb3oBaHMEeM obopyaoBaHua «Touka
pocTar):
OnpepeneHune LEHTPOB Macc pasfnnyHbiX Ten (Tpu cnocoba).
lMpumepHble meMbl NMPOEKMHbIX U uccriedogameribCKux pabom:
1. TlpMMeHeHMe NPOCTbIX MEXAHN3MOB B CTPOUTENBLCTBE: OT 3EMSISIHKU A0
Hebockpeba.
2. WVccnepoBaHune KOHCTPYKLMK Benocuneaa.
Xapakmepucmuka OCHO8HbIX 8u008 OesimesibHOCmU: YTeHne n obcyXaeHune
TeKkCTa CcTaTell WHTepHeT-caWToB, O0OCyXaeHue [OoKNnagoB M Npe3eHTauum,
COCTaBIiEHNE 1 peLLeHne 3agad, obcyxaeHne cnocobos peleHns (NoaroToeka K
OI'd no cunsuke).

MexaHun4yeckue KonebaHusA 1 BOSHbI
MexaHndyeckne konebaHus. [NpeobpasoBaHne 3JHepruM npu  MexaHU4ecKux
konebaHuax. MaTtemaTuyeckmn W  MNPYXUMHHbIM  MasTHUKKW.  CBobofHble,



3aTyxallme un BblHYXOEHHble konebaHuda. Pe3oHaHc. MexaHudeckne BOJSHbI.
[nvHa n ckopoCTb BOSHbI. 3BYK.
JlabopamopHblie pabombi(c  uncnonb3oBaHMeM obopyaoBaHua «Touka
pocTay):
N3yyeHune konebaHuin HUTAHOrO MasiTHUKA.
lNpumepHbie meMbi MPOEKMHbIX U uccriedosamernibCKkux pabom:

1. CTpyHHbIE My3blKanbHbIE NUHCTPYMEHTLI.

2. KonebartenbHble CUCTEMbI B NPUPOAE U TEXHUKE.
XapakmepucmuKka OCHOBHbIX 8u008 OesmesibHOCmuU: YTeHne n obcyXaeHune
TeKkcTa cTaTel WHTepHeT-CanToB, OOCyXAeHue [OKNagoB W Npes3eHTauumn,
COCTaBfeHNe 1 peLleHne 3agad, obcyxaeHne cnocobos peleHns (NoaroToBka K
OI'd no cunsuke).

AneKTpoMarHuTHble KonebaHusi U BOSHbI
[MepemeHHbI anekTpuyecknn Tok. KonebaTenbHbli KOHTYpP. BbIHYyXXOEHHble U
cBobogHble DM konebaHmsa. M BOMHbI U X CBOUCTBA.
lMpumepHble meMbl NMPOEKMHbIX U uccriedogameribCKux pabom:

1. [MpuHUMNbLI PAaMOCBA3N N TENEBUOEHMS.

2. BnuaHue 3M nsny4vyeHnn Ha XnBble OpraHnU3Mbil.

3. WaroToBneHune yCTaHOBKM AN AeMOHCTpaumn onbiToB no M.

4. 3nektpomarHutHoe musnyyvyeHme CBY-neun.

5. WcTopudeckasa peKOHCTPYKLMS onbiToB AmMnepa.
Xapakmepucmuka OCHOBHbIX 8U008 OesimesibHoCmu: YTeHNne n obcyxaeHune
TeKCTa cTaTel WHTepHeT-CanToB, OOCyXAeHue [OoKNagoB W Npes3eHTauumn,
COCTaBfeHNE 1 peLleHne 3aaad, obcyxaeHne cnocobos peleHns (NoaroToBka K
Ol'3 no cusuke).

OnTtuka
NcTouHnkn ceeta. [lenctBus cBeta. 3akoH NPSAMOSIMHEMHOIO pacnpoCTpaHeHus
cBeTa. 3aKoH oTpaxeHus ceeTa. [ocTpoeHne n3obpaxxeHnin B NNIOCKOM 3epKarne.
3aKoH NpenomMneHns CBeTa Ha MMOCKOW rpaHuue ABYX OAHOPOAHbLIX MPO3payvHbIX
cpea. lNpenomneHne cBeta B npu3ame. [ucnepcusi ceeTta. FBneHMe MosiHoro
BHYTPEHHEro oTpaxeHus. JInH3bl. TOHKMe nuH3bl. [MocTpoeHne unsobpaxkeHun,
co3gaBaeMbIX TOHKMMU NMH3aMK. [nas n 3peHne. OnTuyeckne npudopoi.
JlabopamopHblie pabombi(c  uncnonb3oBaHMeM obopyaoBaHuMa «Touka
pocTar):

1. OkcnepumeHTanbHas NpPoOBEPKA 3aKOHA OTPaXKeHMUs CBeTa.

2. M3mepeHune nokasartens npenomMmneHns Boabl.

3. WamepeHune pOoKyCHOro pacctosiHusi cobmpatoLen NnH3bI.
lNpumepHbie meMbi MPOEKMHbIX U uccriedosameribCKux pabom:

1. Wctopus nccnenoBaHnsa CBETOBbIX ABJIEHUN.

2. Wctopudeckas pekoHCTpyKumna Teneckona ranunes.

3. WarotoBneHue kanengockona.
Xapakmepucmuka OCHOBHbIX 8U008 OesimesibHOCMmU: YTeHne n 0bcyXaeHune
TeKCTa cTaTen WHTepHeT-CanToB, OOCyXAeHue [OoKMagoB W Npes3eHTauum,
COCTaBIrieHMNe 1 pelleHne 3agad, obcyxageHme cnocoboB pelleHuns (MoAroToBka K
OI'3 no cusuke).



dPusmnka atoma M aToOMHoOro sgpa
CtpoeHne artoma. llornowieHne n ucnyckaHume cseTa atomamu. OnTudeckue
cnektpbl. OnbITel Pesepdoppa. [MnaHeTtapHaa wmopens atoma. CTpoeHue
aTOMHOro sapa. 3aps40Boe U MaccoBoe Yucrna. AgepHble curbl. QHEpPrus CBA3N
aTOMHbIX saep. 3akoH paguoakTMBHOro pacnaga. Anbda- n 6erta-pacnagpl.
[MpaBuna cmeweHnda. AgepHble peakunn. [eneHve u cuHTes sgep. AoepHas
aHepreTuka. WcTtouHukm aHeprum ConHua v 3Be3d. Pernctpaumsi sigepHbIX
n3nyyeHun. BrnvsiHMe pagnoakTUMBHBLIX WU3MYYEHUA Ha XWUBble OpraHU3mbl.
[o3nmeTpus. dkonorndeckne Npobnembl SAEPHON IHEPTETUKM.
[NpumepHble meMbi MPOEKMHbIX U uccriedosameribcKux pabom:

1. Wctopus nsyyeHus atoma.

2. WN3mepenue KM conHevHon 6aTapen.

3. HeBuanmble n3nyyvyeHus B CNeKkTpe HarpeTbIX Ten.
XapakmepucmuKka OCHO8HbIX 8U008 JdesimesibHOCmU. YTeHne u obcyXaeHune
TeKCTa cTaTel WHTepHeT-CanToB, OOCyXAeHue [OKNagoB W NpeseHTauun,
COCTaBIiEHNE 1 pelleHne 3agad, obeyxageHme cnocoboB peleHuns (MoAroToBka K
OI'd no dusuke).

®dopmMbI opraHmMsauum obpasoBaTesibHOro npowecca:

- rpynnosas;

- MHOMBMAOYyanbHas;

- ppoHTanbHag.

Beaywue TexHonorunm:

Mcnonb3yloTcs anemMeHTbl Creaylowmx TEXHOMOMMIN: NpoekTHasa, nNpobrnemMHoro
oby4yeHuns, WMHPOPMALMOHHO-KOMMYHUKALMOHHAS, KPUTUYECKOrO MbILSEHWS,
npobrieMHoro gnarnora, urpoeasi.

OcHOBHbIe MeTOoAbl paboTbl Ha YpoOKe:

Beoywumn metogamm  o0byyeHust ABRSKOTCA:  4aCTUYHO-MOMCKOBOW, MeToA
MaTeMaTU4eCcKoro MogenmpoBaHus, akcuoMmaTU4eCKNin MeTOA.

PopMbl KOHTPONA:

Tak Kak 3TOT KypC SBNSieTcA AOMNOSIHUTENbHbIM, TO OTMeTka B 6Gannax He
cTaBuTCS.

Yyawmmnca yumtcsa oueHmBaTb ceba M gpyrux cam, 4TO MO3BOMSeT pasBMBaThb
YMEHUs camoaHanu3a u crnocobCTByeT pasBUTUIO CaMOCTOATESTIbHOCTU, Kak
CBOMCTBY JMYHOCTM Yy4allerocs. BbisiBNeHMEe NPOMEXYTOYHbIX W  KOHEYHbIX
pe3ynbTaToB YyYaluXCA MNPOUCXOOUT 4Yepe3 MnpPaKTUYEeCKyl AesATenbHOCTb;
3a4eTHble paboThbl:

* TemaTudeckad nopgbopka 3agady  pasfMYHONO  YPOBHSA  CHOXHOCTM C
npencraBfeHMEM  pasHbIX  METOOOB  pelleHnss B BUAE TEKCTOBOro
OOKYMeHTa, npe3eHTauuun, ¢pnaw-aHumaumm, Bugeoponuka nnm web -
CTpaHuubI (canTa)

* BbICTaBKa NPOEKTOB, Npe3eHTaLum;

* [EeMOHCTpauus 3KCNepuMeHTa, KadeCTBEHHOW 3afdayn C KayeCTBEHHbIM
(yCTHBIM unv B BUOE NPUNOXEHUSA, B TOM 4ucCrie, NpeseHTauuen) ornvcaHuem
npouecca Ha 3aHATUK, becTmBarne 9KCNepuMeHTOB; oM3nYecKkne onumnuaabl.



KajieHiapHo-TeMaTHYecKoe IUIaHUPOBaHue 7 Kaace

No | Jlata Tema 3ansATHS HUcnonb3oBanue MpUMEYaHue
/0 | IpoBeACHUs 000py10BaHMS LIEHTPA
Iliian | ®akr €CTeCTBEHHOHAYYHOH W
TeXHOJIOrH4YecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBenenue (14)

07.09 BBomnoe 3amstme. llenu wu | KommbrorepHoe

3a7auu Kypca. Texnuka | o6opyaoBaHue
1 0€30MacHOCTH.
2. Pojib hKCIIEpMMEHTA B KM3HU Yes10Beka (34)

14.09 Cucrema eIMHUIL, IOHATHUE O Kommnbrorepaoe

PSIMBIX u KOCBEHHBIX | 000py10BaHUE
2 M3MEPEHUSIX

21.09 DU3NUECKUI SKCIIEPUMEHT. Ob6opynoBanue JUTSt
Bunel (u3HYECKOro | TeMOHCTpaIUi
HKCIIEPUMEHTA.

ITorpemnocTs U3MEpEHUs.
Bunanr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér

3 MOTPEIIHOCTH U3MEPEHUSI.

28.09 JlaboparopHnas paboTa ObopynoBanue s
«M3mepenune oobeMa TBeporo | 1abopatopHbiX  paboT u
tena». [IpaBuna opopmieHuss | yYeHHMUECKUX OIBITOB

4 J1a00paTOpHON PabOTHI.
3. Mexanuka (84)

05.10 PaBHOMEpHOE u | O6opynoBanue Jyis

HEpPaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBHKEHHUSI. YYEHUYECKUX OMBITOB (Ha
12.10 ['padpuueckoe npencrapiaenne | 6ase kommiuekros g OI'D)

6 IBHKEHU.

19.10 Pemenue rpaduueckux 3amad,
pacyer TyTH M CpeaHen
CKOpPOCTH

7 HEPABHOMEPHOTO ABUKCHHUSI.

26.10 ITousitue WHEpUUU u

WHEPTHOCTH.
8 LlenTpoOerxHas cua..
9 |09.11 Cua ynpyrocty, cviia TpeHust | O6opynoBanue Juist

16.11 JIabopatopHas pabota nabopaTopHBIX  paboT U
«MccnenqoBanye 3aBUCUMOCTH | YIEHHUYECKHX OIBITOB  (Ha
CHIIBI ynpyrocts, | 6ase kommiexTos a1 OI'D)
BO3HMKAIOIIEH B
pYXKUHE, oT CTETeHH
nedopmaruu

10 IPYKUHBDY.
23.11 JlaGoparopHas paboTa
11 «Omnpenenenue kodhdunmerTa




TPEHUSI Ha TPHOOMETPEY.

12

30.11

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHJIBI
HOPMAJIbHOI'O JAaBJICHUS).

O6opynoBanue st
1abopaTopHBIX  paboT U
YYEHUYECKUX OTIBITOB

4. 'mapocraTuka (124)

13

07.12

[1moTHOCTB.
I'epona

3amaua  umaps

14

14.12

Pemrenne 3a7a4 noBBIICHHOM
CJIOKHOCTH Ha pacuer
IUIOTHOCTH

BCIICCTBA.

ObopynoBanue TUTST
JIEMOHCTpAIui

15

21.12

Penrenue 3amad moBBIIIEHHON
CIIOKHOCTH

16

28.12

JlaBaeHne >KUAKOCTH MU rasa.
3akoH
ITackansa

17

11.01

Coo0mraronyecs: CoCy/Ibl.

O6opynoBaHue IUIA
JIEMOHCTpALUI

18

18.01

JlaGopartopHnast pabota
«HM3rotoBienne
(dhoHTaHa

MOJEIN

19

25.01

JlaGopaTtopHnas pabota
«M3roroBnenue
(dhoHTaHA

MOACIN

20

01.02

3akon [lackais. JlaBnenue B
JKUJIKOCTSIX U Ta3ax.
['mapaBanyeckue MaluHbI.
Co001IaroIIMeECs: COCY/IBI.

O6opynoBanue st
7a00paTOpHBIX  paboT U
VYCHUYECKUX ONBITOB (HA
0ase koMIuIekToB 11t OI'D

21

08.02

BerTankusaronias cuia. 3akoH
Apxumena.

Ob6opynoBanue JUTS
JIEMOHCTpALI

22

15.02

JlaGopatopHas paboTa
«BprsicHeHune
TUTaBaHUS

TEIY.

YCIIOBHUS

ObopynoBanue s
mabopaToOpHBIX  paboT U
YYEHUYECKUX OTBITOB

23

22.02

bnok 3aga4d Ha 3akoH Ilackans,
3aK0H ApXumena.

24

01.03

bnok 3ama4d Ha 3akoH Ilackais,
3aKOH ApXHUMesa.

Ob6opynoBanue JUTS
JIEMOHCTpALUI

5. Cratuka (104)

25

15.03

bnoxk. Peryar.

26

29.03

PaBHoBecue
MomeHTt
MOMEHTOB.

TBEPABIX  TEI.
cunbl.IIpaBuno

ObopynoBanue JUIS
JIEMOHCTpALNI

27

05.04

entp TSIKECTH.
Uccnenosanue Ppa3IMYHBIX
MEXaHHUYECKUX CUCTEM

28

12.04

KOM6I/IHI/IpOBaHHLIC 3aJga4u,
HCIIOJIB3YyA YCIIOBHUA
paBHOBECHUA.

29

19.04

KOM6I/IHI/IpOBaHHLIC 3aJa4u,
HCIIOJIb3YA YCJIOBUA

O6opynoBanue TUTST
JIEMOHCTpALUI




pPaBHOBECHSI
26.04 JlaGopaTtopHnas pabota O6opynoBanue st
«M3roroBienue padorammeil | m1aboparopHeIX  pabor U
CHUCTEMBI OJIOKOBY». | yUCHHUYECKUX OMBITOB (HA
Odopmnenue 0aze komruiekToB st OI'D
30 paboTHI.
10.05 Pabora HaJl IPOEKTOM
«baokm».
JlaboparopHnas pabota
«M3rotoBrnenue padboTaromei
31 CUCTEMBI OJIOKOBY.
17.05 JlaGopaTtopHnas pabota OO6opynoBanue st
«M3roroBienue padorammeil | maboparopHeIX  pabor U
32 CUCTEMBI OJIOKOBY. YYEHUYECKUX OIBITOB
33 | 24.05 OdopmiieHne paboThI. KommnsrorepHoe
34 | 31.05 3amuTa MPOCeKTOB. obopyaoBaHue
KajiengapHo-TeMaTnyeckoe njiaHupoBanue 8 Kiaace
Ne | Jlara Tema 3ansaTHSA Hcnonab3oBanue pUMEUYaHUEC
/1 | IpOBEACHUS 000py10BaHUA
Ilnan | dakr LHeHTpa
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTUYECKOMH
HaNpaBJIeHHOCTEH
«Touka pocray
1. Beegenue (14)
07.09 Beognoe 3amstue. llemn wu | KommbrorepHoe
3aJ1aun Kypca. TexHuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. TenioBble siBjienus (12 u)
14.09 Paznoobpazue ternoBbiX | KommnerorepHoe
siBiieHui. TersoBoe pacmpeHue | 000pynoBaHue
2 TEJ.
21.09 JlaboparopHast pabota OobopynoBanue JyIs
«M3MeHeHus JUTHHBI Tea Tpu 1abopaTopHBIX PpaboT
HarpeBaHUU U OXJIAKICHUM. " YYICHUYICCKUX
3 ONBITOB
28.09 Temmonepenaua Habmonenue OGopynoBanue IS
TEIUIOMPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3yXa.
05.10 JlaboparopHast pabota OobopynoBanue IS
«M3mepenue ynenpbHOU 1abopaTopHBIX PpaboT
TETUTOEMKOCTH Pa3TUIHBIX " YUEHHUYECKUX
5 BEIIECTBY. onbiToB  (Ha  0aze
12.10 [LaBieHre U OTBEPICBAHHE. KOMIUIeKTOB 11t OI'D
JlaGoparopHas pabota «OTIMBKa
6 napaWHOBOTO COJITATHKAY
19.10 JIaGoparopHas paboTa O6opynoBanue ams
7 «HabnrogeHue 3a niaBieHueM 71a00paTOPHBIX PpaboT




B10:91 E2 03 u YUYEHUYECKUX
OTIBITOB
26.10 Pemrenue onumnuaaHbIx 3a1a4 O6opynoBanue IS
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpauit
8 Oananca
09.11 Permtenne onmmMnnaaHeIX 3aqa4 O6opynoBanue  JIst
9 Ha pacyET TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIuit
10 | 16.11 JlabGopaTopus kpuctaorpaduu.
23.11 Hcnapenune u koHaeHCaIusI. O6opynoBanue  JIst
11 JIEMOHCTpALUI
30.11 CocraB atmMocdephl, O6opynoBanue  JIst
HaOJII0IeHUE TIepexo/ia JIEMOHCTpAIIHA
HEHACBILICHHBIX 11apOB B
12 HACBIIICHHBIE.
07.12 Bnaxnocts BoO3myxa Ha pasHbix | ObopyaoBanue Ui
13 KOHTHHEHTAX JIEMOHCTPAIIHIA
3. DJiekTpuyeckue siBjeHus (84)
14.12 Mukpomup. Monenu atoma, Ob6opynoBanue IS
14 CyliecTBoBaBuIMe 10 Hayaya XIX | neMoHcTpanui
21.12 Hcropust OTKpBITHS U JEHCTBUS KommbrorepHoe
15 raJbBAHUYECKOTO JIEMEHTA obopynoBaHue
28.12 Ucropus CO3/IaHuUsA
31EKTPOPOpHOI
16 MaIlliHbI
11.01 Omnbitel Bonbra. Dnexkrpuueckuii | Komnberotepnoe
17 TOK B 9JICKTPOJIUTAX. 000pyI0BaHNE
18.01 Pemenue onmumnuaaneix 3agad Ha | O0opymaoBaHue IS
18 3aKOHBI TIOCTOSITHHOTO TOKa JIEMOHCTPAIIHIA
25.01 Ha0uroieHne 3aBHCUMOCTH O6opynoBanue IS
COTMPOTUBIICHUS IPOBOJIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYPHI.
01.02 JIaGoparopHas paboTa O6opynoBanue aus
«OnpeneneHue CTOMMOCTU 1abopaToOpHbIX padoT
M3pacXxoJ0BaHHOM u YYEHUYECKUX
AJIEKTPOIHEPTUU oneiToB  (Ha  0aze
M0 MOIIHOCTH MOTpeOuTeNs U o | KoMIuiekToB it OI'D
20 CUETUUKY»
08.02 Pemrenue omuMnuaaHbIX 3agad ObopynoBanue IS
21 Ha TEINIOBOE NE€HCTBHE TOKA JIEMOHCTpAIUH
4. JNeKTPOMATHUTHBIE ABJIeHHs (34)
15.02 ONEKTPOMAarHUTHBIE SIBICHUS. Ob6opynoBanue s
DIEKTPON3MEPUTEITbHBIE JIEMOHCTpAIIHHA
22 pHOOPEHI.
22.02 MarunTtHas anomanms. | O6opymoBanue s
MarnutHsle JIEMOHCTpALUI
23 Ooypu
01.03 PasnoBugnoctu
24 AJICKTPOJIBUTATEIIEH.
5. Ontuyeckue siBjeHus (74)
15.03 HcTouHuKH CBETA: TEIUIOBEIE, O6opynoBanue ISt
25 JIIOMHUHECIICHTHBIC JIEMOHCTPAIIHHA




29.03 MHoOrokpaTHoe n300pakeHne
MpeaMeTa B HECKOJMBKHX TUIOCKUX
26 3epKaJIax.
05.04 M3roToBUTH MEPUCKOIT U C €TO O6opynoBanue  JIst
MTOMOIIIBIO MIPOBECTHU | AEMOHCTpAIUN
27 HaOJIIOAEHUS
12.04 [IpakTHueckoe UCIOIb30BAHNE O6opynoBanue IS
28 BOTHYTBIX 3€pKaj JIEMOHCTpAINI
19.04 3pUTesibHbIC ULTIO3UH, O6opynoBanue IS
MOPO’K/Ia€MBbI€ MTPETOMIIEHUEM JIEMOHCTpAIHi
29 cBeta. Mupaxu.
30 | 26.04 Pa3BuTHE BOJTOKOHHOW ONTHKU
10.05 Hcnonb30BaHue 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKa B HaIlICH JKU3HU . KommbrorepHoe
33 | 24.05 Panno u TeneBupcHne obopyaoBaHue
31.05 AJbTepHATUBHBIC UCTOYHUKHU
34 sHepruu. Buel asiekTpocTaHumii
KaJjiengapHo-TeMaTH4ecKkoe IJaHUpoBaHue 9 Kiace
No | Jlata Tema 3aHsaTHHA Hcnoab3oBanne MIpUMEYaHue
n/1 | IpoBeACHUs odopynoBaHust
Ilnan | Pakr IHEeHTpa
€CTeCTBEHHOHAYYHOM
U T€XHOJIOTH4eCKOM
HAINIPaBJIEHHOCTEHl
«Touka pocray
1. Beenenue (14)
01.09 Beognoe 3amsrtume. llemm w | KommbroTepHoe
3a/a4n Kypca. TexHuka | o6opynoBaHue
1 0€30MaCHOCTH.
2. Kunematuka (7 4)
08.09 Crioco0b1 onrcanus ObopynoBanue st
2 MEXaHHYECKOTO JIBHKEHUS JIEMOHCTPAIIHHA
15.09 [IpsimonuHeitHOe paBHOMEPHOE ObopynoBanue ISt
JIBUKCHHE o IJIOCKOCTH? | IEMOHCTpAaIHii
Cmotps
3 13 KaKOHW TOYKHU HAOJI0IaTh
22.09 OTHOCHUTENBLHOCTE IBUIKEHHUS. O6opynoBanue IS
4 CnosxeHue IBUKCHUI. JIEMOHCTpAIUH
29.09 Jlabopamopuvie pabomul: ObopynoBanue s
«M3yuenue nBuxkeHusi CBOOOJHO | Ja00paToOpHBIX paboT
najaroniero tena», «M3yuenue u YYEHUYECKUX
5 JIBVOKCHHSI TeJIa 110 OKPY)KHOCTH» | OIBITOB
06.10 Kak u kyna nonerena BulIHeBas O6opynoBanue IS
kocrouka? Pacuer TpaekTopun JIEMOHCTpALNI
JBUKCHHSI TET ¥ IePCOHAKEH
pacckaszoB P.Pacm» 0
6 MioHxay3eHe
13.10 Hcropudeckas peKOHCTPYKLHS Ob6opynoBanue s
7 OIIBITOB [Namtes 110 | IeMOHCTpanuin




OTIpeICIICHUIO
YCKOPCHUS g.

20.10 Ornpenenienne CKOPOCTH O6opynoBanue IS
PaBHOMEPHOTO JIBUXKEHUS TpU JIEMOHCTpAIHi
WCIIOJIb30BaHUU TPEHAXKepa
8 «0OeroBast JOPOXKKa.
3. Innamuxa (84)
27.10 Cwuuia Bomm, cuiia yoexxaenus uinu | O6opynoBanue s
9 cuiia - puznyeckas BenuynHa? JIEMOHCTpaIHi
10.11 Jlabopamopnas paboma: ObopynoBanue Jis
10 «V3Mepenne Macchl Teay 71a0opaTOpHBIX PadboT
17.11 JIBu>xeHue Tea noj ASHCTBUEM u YYCHUYCCKUX
11 HECKOJIbKUX CHJI OIBITOB
24.11 JIBmkeHHe CUCTeMBI CBsi3aHHBIX | OOopymoBanue  Juis
12 TEN JIEMOHCTpPAIMI
01.12 Jlabopamopuvie ObopynoBanue s
pabomul: «3ydyenne TpeHUs | 1a0OpaTopHbIX pPadOT
CKOJIb>KEHUS) u YYEHUYECKUX
13 OTIBITOB
08.12 Junamuka paBHOMepHoro | OGopynoBaHue  ams
14 JIBH>KEHUS 110 OKPYKHOCTH JIEMOHCTpAIUH
15.12 Ucropus paszButusa | O6opynoBanue  amus
MIPEACTABICHUI JIEMOHCTpALUI
0 Bcenennoii. Conneunas
15 CUCTEMA.
22.12 OTKpBITUSL HA KOHYUKE TIepa. O6opynoBanue  Jist
[TepBrie UCKYCCTBEHHBIC | AEMOHCTpaLUn
CITyTHUKH
16 3emuIn.
4. UmnyJibe. 3aKkoH coxpaHeHusi UMNyJabca (34)
17 | 29.12 Kak BbI IXTY Ha30BETE... KomnerorepHoe
12.01 PeaktuBHOE JIBH)KCHUE B | 00opynoBaHKe
18 TIPUPOJIE.
19.01 PaccnenoBanue JITII c nomompio | Komnberoteprnoe
19 3aKOHA COXPAHEHUSI UMITYJIbCA 000pyI0BaHNE

5. CraTuka (24)

26.01 Jlabopamopnas paboma: ObopynoBanue JyIs
«OrmpeneneHue HEeHTPOB Macc 1abopaTopHBIX PpaboT
Pa3IUYHBIX TeN (TPU criocoba)» 51 YUYEHUYECKUX
20 ONBITOB
02.02 [Ipumenenune npocteix | KomnbroTepHoe
MEXaHU3MOB B CTPOUTENBCTBE: OT | 000pyAOBaHHE
3eMJISTHKH 10
21 HeOOCKpeba
6. Mexanuyeckue Koje0aHus1 ¥ BOJHBI (34)
09.02 Bunet  mastHukoB  u ux | OOopynoBanue s
22 KoJe0anmii JIEMOHCTpAINi
23 | 16.02 UTo nepeHocuT BoJsiHa?
02.03 KonebarenbHblE  CHCTEMBI B
24 IIPUPOJE U TEXHUKE

7. DJIeKTPOMATrHUTHbIE KOJIeOAHUS U BOJHBI (24)




09.03 DKcrnepuMeHTanbHas IpoBepKa KommbrorepHoe
25 cBOMCTB OM BOJIH. 000py10BaHuE
16.03 Hccnenosanue KommerorepHoe
AJIEKTPOMArHUTHOTO o0opyoBaHue
26 nznydenus CBU-neun
8. OnTuka (44)
30.03 . U3roToBnenne Moaenu KommnbrotepHoe
27 KaJIeHI0CKoIIA. 000py10BaHKE
06.04 DKcnepuMeHTaIbHas IpoBepKa O6opynoBanue  JIst
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIHii
13.04 Jlabopamopuas paboma: OO6opynoBanue st
«3mepenne moka3aTes nabopaTopHBIX paboT
MPETIOMIICHUS BOJIBD) u YYECHUYECKUX
29 OTIBHITOB
20.04 Kak otnmuarorcst mokasareiu O6opynoBanue It
30 MPETIOMIICHHUSI IIBETHOTO CTEKJIA JIEMOHCTpAIHA
9. ®du3uKa aToMa U ATOMHOT0 siapa (44)
27.04 [Tormomenne w  wuchnyckanue | KommnberoTepHoe
cBeTa obopyioBaHue
31 aromamu. Ontuyeckue cuekTpbl. | KommbrotepHoe
11.05 Usmepenne KIIJI  conneuHoit | 000pynoBanue
32 Oarapeu
18.05 BimstHue pagnoakTHBHBIX
33 W3ITYYCHHUH Ha KUBBIC OPraHU3MBbI
25.05 CrocoOsl 3a1UThl OT
34 paJIMOAKTUBHBIX U3ITyUYCHUHN







