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IlosicHuTeTbHAA 3aIUCKa

Lentpsl 00pa3oBaHus €CTECTBEHHO-HAYYHON HampaBiieHHOCTH «To4ka pocTay co3/1aHbl ¢
LEJIbI0 Pa3BUTHUS y OOYUAIOMIMXCSI €CTECTBEHHO-HAYYHOM, MaTeMaTHu4eckol, HHPOPMAITMOHHON
IpPaMOTHOCTH, (POPMHUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO MBIIIJICHHUS, COBEPIICHCTBOBAHUS
HABbIKOB €CTECTBEHHO-HAyYHOM HaIlpaBJI€HHOCTH, a TaKKe /s NPAKTUYECKOW OTpabOTKU

y4e0HOTO MaTepHualia 1mo yueOHbIM npeameraM «Dusukay, «XuMus», «bHoaorus.

QGJH) H 3aJa4u

. Peanuzanusi oCHOBHBIX OOIIEOOpa30BATENbHBIX MPOrpaMM MO  y4E€OHBIM
IpeMeTaM €CTECTBEHHO-HAYYHON HaIpaBI€HHOCTH, B TOM YHCJIE€ B paMKax BHEYPOUHOM
JESTETFHOCTH 00YUJarOIINXCSI.

. Pa3pabotka u peanuzanus Pa3sHOYpPOBHEBBIX JIOTIOTHUTEIbHBIX
o0m1eo0pa3oBaTeabHbIX MPOTPaMM €CTECTBEHHO-HAYYHOM HAIpaBIIEHHOCTH, a TakKKe HHBIX

IIpOrpaMM, B TOM YHCJI€ B KAHUKYJISIPHBIN MTEPUO/I.

° Bosneuenne ydamuxcs n neaarort4yeCKux pa6OTHI/IKOB B IPOCKTHYIO
NEeSITENbHOCTD.
. Opranu3zanus BHE y4eOHOU NESATEIHLHOCTH B KAaHUKYJISIPHBIN TIEpHOJI, pa3paboTka

U pealu3alusi COOTBETCTBYIOUIMX O0pa30BaTeNbHBIX MPOrpaMM, B TOM 4YHCIE Ui Jlarepew,
OpraHU30BaHHBIX 00PA30BATEIbHBIMU YUPEKACHUSIMH B KAHUKYJISIPHBIN EPUO.

. [ToBbiienne mpodeCcCHOHAaTBLHOIO MAaCTEPCTBA IMEJarormueckux pabOTHUKOB
LEHTPA, Peau3yIOIINX OCHOBHBIE U JOTIOJHUTEIbHBIE 00I11e00pa3oBaTeIbHbIE TPOTPAMMBL.

. Coznanue nentpa «Touka pocrtay mpenmnosiaraeT pa3BUTHE 00pa3oBaTEIbHOU
uHQpacTpyKTypsl — 0O0IIe00pa3oBaTeNbHOM  OpraHM3alud, B TOM  4YHCIE  OCHAIleHHE
o011eo0pa3oBaTeIbHOM OpraHU3aIUH:

. o0opy/noBaHUEM, CPEICTBAMU OOy4YEHHsS M BOCIUTAHUS i1 U3y4eHUs (B TOM
YHClie SKCIIEPUMEHTAIILHOTO) MPEAMETOB, KYpCOB, TUCIHILINH (MOIyJei) eCTeCTBEHHO-HAYYHOU
HAMpaBJICHHOCTH TMPH  pealu3allii  OCHOBHBIX  0OHIe00pa3oBaTEeNbHBIX MpOrpaMM |
JIOTIOTHUTEIBHBIX 00I11e00pa30oBaTEIbHBIX MpOrpaMM, B TOM YHCIE IS PACIIUPEHUS
coJiep>KaHusl y4eOHBIX peaMeToB «Dusnkay, «Xumus», «buonorus»;

. o0opynoBaHUEM, CpeACTBaMU OOy4YeHHs U BOCIHMTAaHUS [Js pealu3aluu
MPOrpaMM JOTOJTHUTEIHLHOTO 00pa30BaHuUs €CTECTBEHHO-HAYUHOH HalpaBIeHHOCTEH;

® KOMIIBFOTCPHBIM U NWHBIM O60py,HOBaHI/ICM.

3KCHepI/IMeHT SIBIIIETCS HCTOYHHUKOM 3HAaHUM U KPpUTCPpUECM HUX HCTHHHOCTU B HAYKC.
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Konnenuust  coBpeMeHHOTO 0Opa3oBaHUS NOJpa3yMeBaeT, YTO B y4eOHOM OSKCIIEPUMEHTE
BEAYUIYIO pOJIb JIOJDKEH 3aHATH CaMOCTOSITEIbHBIA  HMCCIENOBATEIbCKUN  YUECHUYECKHI
skcriepuMeHnT. COBpeMEHHBIE KCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 110 (PU3HKe yKe
TPYIHO  TIPEACTaBUTH O€3 WCHOJB30BAHUS HE TOJBKO aAHAJIOTOBBIX, HO H LU(PPOBBIX
U3MEpUTENbHBIX NpuOopoB. B ®enepanbHOM rocynapcTBEHHOM 00pa30BaTEIbHOM CTaHIApPTE
(manee — ®I'OC) nponucaHo, YTO OAHMM M3 YHHMBEpPCAJIbHBIX YYEOHBIX IEHCTBUH (Iajiee—
YV]I), npuoOperaeMbIX yYalIuMucs, AOJDKHO CTaTh YMEHHE «IPOBEICHHUS OMBITOB, MPOCTHIX
HKCTIEPUMEHTAIBHBIX HCCIICJOBAHNN, MPSIMBIX M KOCBEHHBIX HM3MEPEHUIl C HCHOJIb30BAHHUEM
AHAJIOTOBBIX U MHU(POBBIX U3MEPUTEIHLHBIX IPHOOPOBY.

VY4eOHbIN dKCTIEPUMEHT TI0 (PU3HKE, TPOBOIMMBIN Ha TPAJAUIIMIOHHOM 000pyaoBaHuU (0€3
MpUMEHEHHsI TUPPOBBIX JIaOOpATOPHii), HE MOXET B MOJHOM Mepe 00eCleUUTh PElIEHUE BCEX
oOpa3oBaTeNbHBIX 337ad B COBpPEeMEHHOM mikosie. CrouBIIascs cuTyanuss oOycJIOBJIEHA
CYIIIECTBOBAHUEM Psijia MPOOIIEM:

. TPaJIMIIMOHHOE  IIKOJbHOE  O00OpyAOBaHME  W3-3a  OTPAHUYEHUS
TEXHUYECKUX BO3MOXXHOCTEW HE IIO3BOJISIET TPOBOAWTH MHOTHE KOJMYECTBEHHBIC
HCCIIEIOBAHUS;

. JUINTEIbHOCTh TPOBEACHUS (PU3MUECKUX HCCIeOBaHUN HE Bcerjaa
corjacyercs ¢ JUIMTEIbHOCThIO YUeOHBIX 3aHATHI;

. BO3MOXHOCTh  TNPOBEIEHUS  MHOTMX  (PU3UYECKHX  HCCIEeI0BaHUN
OTpPaHUYMBAETCS TPEOOBAaHUSIMU TEXHUKU OE€30MaCHOCTH U Ap.

[udposas nabopaTopus KapJAHMHAIBHBIM 00pa30oM HM3MEHSET METOJIUKY W COJEp’KaHHE
AKCIEPUMEHTAJIbHOU JAEATEeIbHOCTH M TIOMOTAeT PEIIMTh BBIIIEHEPEUNCICHHBIE MTPOOIEMBI.
Mupokuii ciekTp UUGPOBBIX NATYUKOB MO3BOJSIET YYallUMCS 3HAKOMUTHCA C MapamMeTpamMu

(bH?)H‘iGCKOFO OKCIICPUMCHTA HE TOJIBKO Ha KAYECTBCHHOM, HO 1 Ha KOJIMYECTBEHHOM YPOBHE .C

[Tomompio 1poBOI Ta6OPATOPHUH MOKHO TMPOBOIUTH JUIMTEIbHBIA JKCIEPUMEHT Jaxe B
OTCYTCTBHH JKcnepumMeHTtatopa. [Ipu 3ToM u3MmepsieMble JaHHBIE U PE3yJabTaThl UX 00pabOTKU
0TOOpaxkaroTCsl HEMOCPEICTBEHHO Ha HKPaHe KOMITbIOTEpa.
B mporecce popmupoBanus SKCIEPUMEHTATBHBIX YMEHUH 10 (PU3UKE yJalIuiics yIuTCs
MIPEICTaBIATh HHPOPMAIUIO 00 UCCIIEIOBAaHUM B YETHIPEX BUAAX:
. B BepOaTbHOM: OIMHUCHIBATh HKCIEPUMEHT, CO3/aBaTh CIOBECHYIO MOJEIb

OKCIICPUMCHTA, (I)I/IKCI/IpOBaTL BHUMAaHHC HA U3MECPACMBIX (1)I/I3I/I‘leCKI/IX BCJIIMYHHAX,

TCPMHUHOJIOTHUH,

® B TaOJIMYHOM 3aloJIHATH Ta6J'II/II_IBI JaHHbIX, JIC)KalluX B OCHOBC

MOCTPOEHHs I'pahuKOB

(HpI/I 9TOMY y4JalIUXCAd BOSHHUKACT NCPBUYIHOC ITPEACTABIICHUC O Maciradax BCJ'II/I‘{I/IH);
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. B TpapuyuecKoM: CTpOHUTh TpauKu TO TAOIWYHBIM JaHHBIM, YTO
MO3BOJISICT MEPEUTH K BBIABIDKEHHIO TUTIOTE3 3aBUCUMOCTH MEXIY (PU3MYECKHMMM BETUYUHAMHU
(mpu 3TOM Yy4YUTENh NOKa3bIBaCT MPEHMYIIECTBO B BH3YyaJlM3allMd 3aBUCHMOCTEH MEXIy
BEIMYMHAMH, HATJIATHOCTh U MHOTOMEPHOCTB);

. B aHAIMTHYECKOM (B BHJEC MAaTEMAaTHYECKHX YpaBHEHWIi): TPUBOAUTH
MaTeMaTHYEeCKOE OMUCAHNE B3aUMOCBS3HM (PU3MUECKUX BEIMYMH, MaTeMaTHYecKoe 0000IeHne
MOJTyYEHHBIX Pe3yJbTaTOB.

[lepexox K KaxaoMy OdTanmy NpeACTaBICHUs HWHPOpPMANUK 3aHUMAET JOCTaTOYHO
OOJNBIION TPOMEXYTOK BpeMeHH B 3ToM mnane wudpoBbeie JadOpaTOpUH  IMO3BOJISIOT
CYIIECTBEHHO OJKOHOMHUTH BpeMs, KOTOPO€ MOXKHO TIOTPaTUTh Ha  (OPMHPOBAHUE

HUCCICIOBATCIIbCKUX YMCHI/Iﬁ ydJamunxcs, BeIpaKaromuxcs B CJICAYIOIINX HCﬁCTBHHXI

. ompeneneHue mpooIembl;
. IIOCTAHOBKA MCCJIENOBATENLCKOM 3a0auH;
® HJ'IaHI/IpOBaHI/Ie pemeHm{ 3aaa4u,
. MOCTPOEHUE MOJCIIEH;
. BBIJBM)KEHHE THITOTES;
. IKCIIEpUMEHTAJIbHAS TIPOBEPKA TUTIOTES;
. aHaJM3 JTAHHBIX SKCTIEPUMEHTOB WJIA HAOIIOACHHUIA;
. (hopmyaupOBaHUE BBHIBOIOB.
[Tocnenaue TOmBI y ydyammxcs HaONIOAAeTCs HHU3KAas MOTHBAIUS W3YYCHUS

€CTECTBEHHOHAYYHBIX JUCHMIUIMH M, Kak CIEACTBHE, TaJiecHue KadecTBa 00pa3oBaHuUs
HudpoBoe yueOHOoe 0060pyAOBaHHE MO3BOJSET y4allUMCS O3HAKOMHUTBHCS C COBPEMEHHBIMU
METOJIaMU HCCIIEZIOBAHMs, MPUMEHSIEMbIMU B HayKe, a YYUTEIIO— IMPUMEHSATh Ha MPAKTHUKE
COBPEMEHHBIE MeJarOrMUeCKUe TEXHOJIOTHH.

HopmaTuBHas 06a3a

- ®enepanbHbIi3akoH0T29.12.2012Ne273-
@3(pen.or31.07.2020)«O600pazoBanumnsPoccuiickoii®@eneparum»(c u3M. U gom., BCTyI. B cuity
¢ 01.09.2020).

- [Tacnopt HanmoHaneHOTO NpoekTa «O6pazoBanue» (yrB. [Ipesunnymom Cosera
npu [Ipesunente PO no crparernueckoMy pa3BUTHIO U HALIMOHAJIBHBIM NIPOEKTAM, ITPOTOKOJI

0124.12.2018N\e16).

- lNocynapctBennast mporpamma Poccuiickoii @eneparun «Pa3Butue oOpa3oBaHus»
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(ytB. IloctanoBnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKIECHUH  TOCYHAapCTBEHHOM  mporpammbl  Poccuiickoin  ®Pepepanuun  «PasButue
oOpa3oBaHU.

- [Mpodeccuonanbupiii crangapt «llemaror (memarormueckas IesTEIBHOCTh B
JOIIKOJIbHOM,  HadaJlbHOM o0O0IlleM, OCHOBHOM 0OIIeM, cpeaHeM oOieM o00pa3oBaHHUM),
(BoctiutaTenb, yuurennb)» (peda. or 16.06.2019) (IIpukaz MunucrepcTBa TpyAa U COLUATBHOMN
3amuTel P@ ot 18 okra6ps 2013r.Ne544H, ¢ wu3MEHEHUSMH, BHECEHHBIMH TIPUKA30M

Munuctepcta Tpyaa u couzamiutel POoT125.12.2014Nel11501015.08.20161.Ne422H).

- [Ipodeccronanbubiii crannapt «llemaror gonosHUTENEHOTO 00Opa3oBaHMs AeTel
u B3pocibix» (IIpukaz MunuctepcTBa Tpyaa u counanbHou 3amuThl PO0105.05.2018Ne 2981
«O0 yTBepxkJieHuH npodeccuoHanbHOro cranjapra «llegaror nomnosHuUTENbHOrO 0Opa30BaHUA
JETEe U B3POCIBIX)).

- @DenepalibHbIl  TOCYJApCTBEHHBIN 00pa3oBaTeNbHBIM  CTaHIAPT OCHOBHOIO
obmero oOpa3zoBanus (yTB. TNpHKazoM MuHHCTEpPCTBA 00pa3oBaHWs M Hayku Poccuiickoi
Oenepannu ot 17.12.2010N21897)(pen.21.12.2020).

- ®denepalibHbII rOCYyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPEIHEro OOIIero
oOpasoBanHus (YTB. MpuKa3oM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccutickoit denepamumn

0117.05.2012Ne413)(pex.11.12.2020).

- [TocranoBnenue ['1aBHOTO TOCYJApCTBEHHOTO CaHUTApHOroO Bpada Poccuiickoit
Oenepanun ot 29 nekadbps 2010 r. N 189 r. Mocksa "O6 yrBepxxkaenun Can [Iu H 2.4.2.2821-
10"CaHuTapHO-3IUACMHUOJIOTHYECKIE TpeOOBaHUSA K YCIOBHSIM M OpraHu3aluud oOydeHUs B

00111€00pa30BaTEIbHBIX YUPEIKICHUAX"

- Pabouas mporpamma. ABtopbel: E.M. I'yrhuk, A.B. Ilepwimkun u3 cOopHHKa
"[Iporpammsbl y1st 001IE00pa3oBaTeNbHbIX yupexaeHuin. ®usuka. Actponomus. 7 — 11 k1. /cocT.
B.A. Koposun ,B.A. Opnos.—M.:/Ipoda,2019

- Metonuyeckie pPEKOMEHIAIMU 10 CO3AaHUI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa30BaTeNbHBIX OPraHU3alUgX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MallbIX
ropojiax, HEHTPOB 00pa30oBaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HaIpaBlIEHHOCTEH
(«Touka pocta») (YTBepkKIeHBI pacnopsbkeHrneM MuHHCTepcTBa MpocBerieHust Poccuiickoit
denepanuu ot 12sauBaps20211r.NeP-6).

B cocraB nenrpa «Touka pocta» mo Qusuke BXoAsT 06a3oBas (0Os3aTeNnbHas) 4acTh U
JOTIOTHUTENbHOE 000pynoBaHue. ba3oBas yacTh COCTOUT U3 MU(POBBIX JATYUKOB U KOMILJIEKTOB
COMYTCTBYIOIIUX  OJIEMEHTOB I OMNBITOB 1O MEXaHHWKe, MOJISKYISIpHON  (u3uKe,

QJICKTPOANHAMHUKE U OIITHKE.

IIporpamma paccunrana Ha ygamuxcs 7 knaccoB. 1 yac B Hepento Bceero 34 vaca B rof
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IInanupyemMble pe3yJibTaThbl 0CBOCHHS IPOrPaMMbl BHEYPOYHOM JeATEJIbLHOCTH
«J/IabopaTopust IKcepuMeHTOB 10 pU3HKe» (€ MCIO0Ib30BaHueM 00opynoBaHus «Touka

pocTta»)B7 Kjaacce

Peanu3anus nporpaMMsel ciocOOCTBYET JOCTUKEHUIO CIEAYIOIIUX Pe3yJIbTaTOB:

JInyHOCTHBIE:
B cdepe THYHOCTHBIX YHHBEPCATBHBIX YUSOHBIX JEHCTBUN yUalHXCS:

. yueOHO-1103HaBaTENbHbI UHTEPEC K HOBOMY Y4eOHOMY MaTepuaily U crnocodbam
peLIeHNs] HOBOM 3a/1a4H;

. OpHEHTAIMs Ha TOHUMAaHUE TIPUYUH yCIlieXa BO BHE YUCOHOM IeATeTbHOCTH, B TOM
YUCJIE HAa CaMOAHAIM3 M CAMOKOHTPOJIb DPE3yJbTaTa, Ha aHAJu3 COOTBETCTBHUS PE3YJbTATOB
TpeOOBaHUSAM KOHKPETHOM 3a/1a4u;

. CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEpPHEB YCIIEIIHOCTH BHEY4eOHOM
JEATEIIbHOCTH;

Obyuarowuiica noay4um 603MOMCHOCHb 08 POPMUPOBAHUSL:

. BHYTPEHHEH MO3UIIMK IMIKOJbHUKA HA YPOBHE MOJIOKHUTEIHHOTO OTHOIIEHUS K
IIKOJIe, TIOHMMaHUs HEOOXOJAMMOCTH YY€HHS, BBIPAKEHHOTO B MpeoOiagaHuu y4eOHO-

IIO3HAaBaTCJIbHBIX MOTHBOB,

. BBIPAKEHHOW YCTOMYMBOM y4eOHO-TT0O3HABATEIIbHOW MOTHBAIIMH YUCHHUS;

. YCTOMYHUBOTOYIEOHO-
M03HABATEIPHOTOMHTEPECAKHOBBIMOOIIIMMCIIOCOOaMpEIIIeHUI3a/1a4.

MeTtanpeaMeTHble:

B cdepe peryasiTUBHBIX YHUBEpPCAIBHBIX YU€OHBIX IEHCTBUN ydalllUXCsl:

® IJIaHUPOBATb CBOH ,Z[eﬁCTBHH B COOTBETCTBHH C ITOCTAaBJICHHOM 3ajauei u

YCJIOBUSIMH €€ pC€alin3aliiy, B TOM YUCJIC BO BHYTPCHHEM IIJIAHC;

® y‘II/ITLIBaTLYCTaHOBJ'ICHHBIeraBI/IJ'IaBHJ'IaHI/IpOBaHI/II/II/IKOHTpOJ'IeCHOCO6apeI_H€HI/ISI;
® OCYLICCTBJIATD WTOTOBBIM U IOIIAaroBLIN KOHTPOJIb IO PE3YJIbTATY,
° OIICHUBATb IMMPaBHUIILHOCTDb BBITIOJIHEHHSI JIEHCTBUSA Ha

YPOBHEAAEKBATHOMPETPOCTIEKTUBHOMOIIEHKHCOOTBETCTBUSAPE3YIHTATOBTPEOOBAH
USIMIAaHHOU
3aJa4d ¥ 3a4a4HOM 00J1acTH;
. aJIEKBATHO BOCIIPUHUMATH IIPEUIOKEHHS U OLEHKY YUUTENEH, TOBAPHILIEH,

pOIUTENEH U IPYTUX JIOJIEH;



. pasnuyaTth Coco0 U pe3yabTatT JeHCTBUS.

Obyuarowuiics NOIYYUM 803MONCHOCHb HAYYUMCA:

® B COTPYAHHUYCCTBEC C YUHUTCJIICM CTaBUTHb HOBBIC y‘I€6HBIG 3aJa4u,
° IMPOABJIATH NO3HABATCIIbHYIO MHUIIUATHBY B y‘I€6HOM COTPYAHUUCCTBC,
° CaMOCTOATCIIbHO aACKBATHO OLCHHBATH IMPABUJIBHOCTH BBLINIOJIHCHUA IleICTBHfI n

BHOCUTH HGO6XOIII/IMI)I€ KOPPCKTHUBLI B UCITIOJIHCHUC KAK IO X004y €ro pcajmsalun, TaKk 1 B KOHLC

JIEUCTBUS.

B cepe nosHaBare/ibHBIX YHUBEPCAIBHBIX YYEOHBIX NEHCTBUHN ydalllUXCS:

. OCYILIECTBJISATH TOMCK HEOOX0AMMOM MH(POPMAIUH [Tl BBITIOJHEHHS BHE Y4€OHBIX
3aJ]aHUil C MHCIOJIb30BaHUEM YUe€OHOM JUTepaTypbl U B OTKpPHITOM HH(OPMALHOHHOM
MPOCTPAHCTBE, OSHUUKIONEIUIN, CIPAaBOYHUKOB (BKJIIOYash  AJIEKTPOHHBIE, LHU(PPOBBIE),

KOHTPOJUPYEMOM MIPOCTPAHCTBE

WNHurepHera;

. OCYILIECTBIIATH 3anuch ((prkcannio) BEIOOPOUHON HHPOpMaIUU 00 OKpYKaroIIeM

MHpe 1 0 cebe caMoM, B TOM Yuciie ¢ moMoIisio nHCTpymeHToB UKT;

. CTPOUTH COOOLIEHUS, TPOEKTHI B YCTHOM U MUCbMEHHOU (opme;

. MIPOBOJIUTH CPAaBHEHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;

. yCTaHaBIUBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM Kpyre SIBJICHUM;

. CTpOUTH pacCyXIeHHs B (opMme CBSI3U MPOCTBIX CYXACHUU 00 OOBEKTE, ero

CTPOCHHHU, CBOMCTBax U CBA3AX,

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMBCAL:

. OCYILIECTBIISTh PACHIUPEHHBIN MOUCK HH(OPMALIMU C UCTIOIb30BAaHHEM PECYPCOB
oubnuorexku cetu IHTEpHET;

. 3amuchiBaTh, (GUKCHpOBaTh UHGOPMALMI0O 00 OKPYKAIOMMUX SBICHHUIX C
nomo1ibio nacrpymentos UKT;

. OCO3HAHHO M TPOM3BOJIBHO CTPOUTH COOOIIEHHUS B YCTHON U MUCbMEHHOU (hopMe;

. OCYILIECTBISATH BEIOOP Hanbomee 3pPeKTUBHBIX CIOCOOOB pelIeHus 3a71a4 B
3aBHUCHUMOCTHU OT KOHKPETHBIX YCIIOBUI;
. CTPOUTH JIOTHYECKOE paccyxjeHue, BKJIFOYAOIIEE YCTaHOBJICHHE

MPUYNHHO-CJICACTBCHHBIX CBHBCP'I;



. MOI'YT BBIUTH Ha TEOPETUYECKU! YpPOBEHb pELICHUSA 3aJad: peElIeHUE II0
OIIPENIECIICHHOMY IUIAHY, BJIAJICHUE OCHOBHBIMM IIPUEMAMHU PELICHUs, OCO3HAHUSA JEATECIBHOCTH
10 PEUICHUIO 3aJa4U.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUYEOHBIX ICHCTBHIA yUaIUXCs:

. aJICKBATHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXKIE BCErO - PEUEBBIE, CPEIICTBA
JUI pEUICHUs] PAa3JIMYHBbIX KOMMYHUKATHBHBIX 3a]a4, CTPOMTH MOHOJIOTMYECKOE COOOIlEHuE,
BJIQJIETh JUAJIOTHYECKON (OpMON KOMMYHHMKAIIMHM ,UCIIOJB3Ys, B TOM YHCJIE CpPEACTBA H
unctpymeHTsl UKT u qucranumonHoro oOuieHus;

. JOTIYCKaTh BO3MOKHOCTb CYIIECTBOBAHUSA Y JIIOAEH pa3iIMYHBIX TOYEK 3PEHHUs, B
OM YHCJI€ HE COBIAJAIOIIUX C €ro COOCTBEHHOM, U OPHUEHTUPOBATHCA HA MO3ULMIO MapTHEpa B

OOIIICHUH M B3aHUMOJICHCTBUH;

® YUYUTBIBATH Pa3HbIC MHCHUA U CTPEMUTLCA K KOOPpAWMHALIUW Pa3JIMYHBIX HO3PIIIPII>1 B
COTPYIIHUYECTBE;

. (dhopmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIUIO;

° JOTrOBApUBATHCA U MPUXOJUTH K O6H.[€My PELIICHHUIO B COBMECTHOM JCATCIIBHOCTH,

B TOM YHMCJIC B CUTyallUH CTOJIKHOBCHUSA MHTCPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCA

. YUUTBIBaTh U KOOPIAUHUPOBATH B COTPYIHUUECTBE OTIUYHBIE OT COOCTBEHHOM

MO3UIIUN IPYTUX JIOJICH;

® YUYUTBIBATh Pa3HbIC MHCHHUA H HHTEPEChl U 000CHOBEIBATh CO6CTBCHHy1-O
IIO3HMIIHIO,

® IMOHUMATh OTHOCHUTEIBHOCTh MHCHUN 1 IoAX0a0B K pEIICHUIO HpO6J’I€MBI;

® APTrYMCHTUPOBATH CBOIO IMO3HUIHIO 1 KOOPAMHHUPOBATH €€ C IO3UIUAMU IIaPTHEPOB

B COTPYAHHUYCCTBEC IIPpU BLIpa6OTKe 06mero peIcHus B COBMECTHOH JCATCIIBHOCTH,

® 3a/1aBaTb BOIIPOCHI, H606XO,Z[I/IMLIG JJI1 Oprann3anin CcOOCTBEHHOH JACATCIIBHOCTH
" COTPYAHHUYCCTBA C IIAPTHECPOM;,

® OCYLICCTBJIATD B3aMMHBIN KOHTpPOJIb MW  OKa3blBaTb B  COTPYAHUYCCTBC
HCO6XOI[I/IMyIO B3aMMOIIOMOIIb.

IIpeamerHbIe:

- OPUCHTHPOBATHCS B ABJICHUAX U 00BeKTaxX OKpYyzKarouiero Mmupa, 3HaTb
T'paHUILbl UX TPUMCHUMOCTH
- IIOHHUMAThb ONpCACIICHUA (I)I/ISI/I‘-ICCKI/IX BCJIIMYNH u IIOMHUTH

omnpenensonme GopmyIbl;



- IIOHUMAaTh KaKUM (I)I/I3I/II-I€CKI/IM MMpUHOUITIAMHA 3aKOHaM MO AYNHAROTCA TC
WM MHBIE OOBEKTHI U SIBIIEHUS IMpUpPOAbI;

- 3HaHHUEC MOJACIIM ITIOHMCKa pemeHHﬁ JJIA 3a/1a4 110 (1)I/IBI/IK€; -3HATb
TCOPCTUYCCKHUEC OCHOBbBI MATCMATUKMU.

- [IpuMeuaTs MOJIENIN SBJICHUN U 0OBEKTOB OKPYKAIOIIET0 MHUPA;
- AHanu3upoBaTth yCIOBHUE 331a4U;

- [epedhopmynrpoBaTh U MOJAETUPOBATH, 3AMEHSITH UCXOAHYIO 3a/1a4y

- CocTaBisTh MJIaH pelIeHus;
- BriiBuTaTh M IPOBEPSATH MpeIaraéMble U PeIeHHs THITOTE3HI;

- BJIaJICT OCHOBHBIMU YMCTBCHHBIMU OII€palvsIMU, COCTABJIAIOIINUMHU ITOUCK

peleHus 3a1a4n.

Conep:xanue nporpaMMbl BHEYPOUYHOI AeSITEJIbHOCTH

Txaacc
Beenenue. BeogHoe 3anstue. Lenun u 3amaun kypca. TexHuka 6€301macHOCTH.

Poanb IKCIMIEPUMEHTA B )KU3HU Y€/I0BECKA.

Teopusi: I3yduTh OCHOBBI TEOPHH NOTPEITHOCTEH. [ToTpenrHOCTH MPSIMBIX ¥ KOCBEHHBIX
WU3MEPCHUH, MAaKCHMallbHasi TIOTPEIIHOCTh KOCBEHHBIX W3MEPEHHH, Yy4eT MOTPEHIHOCTeH
u3MepeHuil npu noctpoeHnn rpadukos. [IpencraBieHune pe3ynbTaTOB H3MEpEHHA B (opme
TaOIMI] ¥ TpadUKOB.

Ilpakmuxa: OCHOBBI TEOPHH TOTPEUIHOCTEH MPUMEHSATh MPU  BHIIOJIHEHUH

DKCIEepUMEHTAIBHBIX 3a/1a4, MPAKTUIESCKUX padoT (¢ Hcnob30BaHueM 06opynoBanus «Touka
pocTay)

Xapakmepucmuka OCHOBHbBIX U008 0esIMEbHOCHIL.!

[IpuBoauTh MpUMeEpsl 0OBEKTOB U3ydeHUs (GU3UKU ((U3NUYecKUe SBIEHUS, PU3NUECKOe
TeNo, BeIlecTBO, (u3uueckoe mnose). HalOmonaTe M aHanu3upoBaTh (PU3WYECKHUE SBICHUS
(¢uxcupoBaTh N3MEHEHHsI CBOMCTB OOBEKTOB, CPAaBHUBATH UX U 0000mmaTh). [lo3HAaKOMUTBCS C
HKCIEPUMEHTAIBHBIM METOJOM HcciIeqoBaHusl npupojibl. COoopka mpuOOPOB M KOHCTPYKIIMM.

Hcnons3oBanue HU3MECPHUTCIIbHBIX HpI/I60pOB. Brinmonnenue J'Ia60paTOpHBIX " INPAKTUYICCKUX



pabot. JlnarHocTuka u ycTpaHeHHEe HEeHCIIPaBHOCTEN pruOopoB. BricTpanBaHue rumnoTes Ha

OCHOBAaHHHU UMCIOIIUXCA NJaHHBbIX.

Mexanuka.

Teopusi: PaBHOMEpHOE W HEpaBHOMEpHOE JBIDKeHHeE. [ paduyeckoe mpeacraBieHHue
NBIKeHUs. Perenune rpaguueckux 3agad, pacueT MyTH U CpeIHEH CKOPOCTH HEPAaBHOMEPHOTO
newkeHus. [loustue unepruum u uHepTtHOCTH. LleHTpoOexkHas cuna. [IpuMeHeHune TaHHBIX
(U3HYECKUX MMOHATUH B )KU3HEACATEIHLHOCTH YenoBeka. Cuiia ynpyrocTd, cujia TPSHHUS.

Ilpakmuxka: ViccnenoBanue 3aBUCUMOCTU CUJIbI YIIPYTOCTH, BO3HUKAIOIICH B IPY)KUHE, OT
creneHu nedopmanuu npyxuHbl. OnpeneneHue kodpduiineHTa TpeHus (¢ UCMOJIb30BaAHHEM
ooopynoBanusi «Touka pocra»). MccinemoBanue 3aBUCUMOCTH CHIJIBI TPEHHUS OT CHJIBI
HOPMAaJIBHOTO JIaBJICHHUSI.

Xapakmepucmuka OCHOBHBIX U008 0esIMeIbHOCHIL!

Anamu3 Tabmun, rtpaduxoB, cxem. Ilouck oOBsiCHEHWS HAOIIOIaEMBIM COOBITHSIM.
Ompenenenre CBOWCTB TPHOOPOB MO dYepTek aM U MOJCISIM. AHAIW3 BO3HUKAIOIINX
npoOseMHbIX cutyaruid. M3o0paxaTh CHCTEMY KOOPJIUHAT, BEIOMPATh TEJIO OTCYETA U CBS3BIBATH
€ro ¢ CUCTeMOW KoopauHaT. VMIcoab30BaTh CUCTEMY KOOPAMHAT IS U3yYEHUS MPSIMOIUHEHHOTO
nBuxkeHus tena. Coopka nmpubopoB v KOHCTPYKIU. Mcnonp30BaHue H3MEpPUTEIbHBIX TPUOOPOB.
BrimonHenne mabopaTOpHBIX M MPAKTHYECKUX PAbOT (¢ HMCHOJb30BaHHEM O00OpPYA0BaAHUS
«Touka pocrta»). /lnarHocThKa W YCTpaHEHHWE HEWCIpPaBHOCTEH MpHOOpPOB. BeicTpanBanue
TUIOTE3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHue W MOJEIMPOBAHUE.
Boinmosinenue 3aiaHuil MO yCOBEpUICHCTBOBaHMIO NpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka M mpoBepka METOIUKU SKCIEpUMEHTaIbHOW paboThl. PaboTa B Maibix
rpynmnax. AHaIU3UPYIOT, BbIOMpalOT ¥  OOOCHOBBIBAIOT CBOE peIlIeHUE, JeHCTBHUSL.
[IpencraBienue pe3yiabTaTOB MApHOM, TPYIIOBOM AESITETbHOCTH. YYacThe B JMAJIOTe B

COOTBCTCTBHH C ITpaBUJIaMH PCUYCBOI'O IIOBCACHHA.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3akoH [lackans  ruapocTaTUYEeCKOe  JIaBIICHHE,
COOOILAOIIMECS COCY/ b, THAPABINYECKUE MAITUHBI.

Ilpaxmuxa: 3a0a4u: BHITAIKUBAIONIAS CUJIa B PA3IMUHBIX CHCTEMAaX; MPUOOPHI B 3a/1a4ax
(coobmraromuecs: coCyapl, THAPABIMYECKAE MAIIUHBI, PhIYar, OJNIOKW). DKCIEepUMEHTaTbHbIE
3alaHMA:

1)uzmepenue cuiiel Apxumena,

2) HU3MEPCHHUEC MOMCHTA CUJIBI, ﬂCﬁCTBYIOIHeFO Ha pbIyar,



3)u3mepenue padoThl CHITBI YIIPYTOCTH MPH TOIBEME IPy3a C TTOMOIIBIO MTOJBUKHOTO HITH
HEMOJBIDKHOTO  Oyoka (¢ HWcmoJib3oBaHueM  obopynoBanusi  «Touka  pocray).
Xapaxmepucmuka oCHOBHBIX 81008 0esIMENbHOCU.

Anamu3 Tabmun, rpadukoB, cxeM. [louck OOBsSCHEHUS HAONIONAEMBIM COOBITHSIM.
Co6opka puOOpPOB M KOHCTPYKIHH. Mcronb30BaHne U3MEPHTEIBHBIX MPUOOPOB. BhImonHeHNE
71a00paTOPHBIX U MPAKTHYECKUX PaboT. JIMarHoCTHKA U yCTpaHEHHE HEUCIIPAaBHOCTEH MPUOOPOB.
BricTpauBanne THNOTE3 Ha OCHOBAaHMM HMEIONIUMXCS JaHHBIX. KoOHCTpyupoBaHue W
MozenupoBaHue. Pabora B ManbIX rpynmnax. AHaJIU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pewenue, aeicteus. [lpeacrasienne pe3yibTaToOB MAPHOW, TPYNIIOBOM JEATEIBHOCTH.
[ToaroroBka coOOIIEHW W JOKIAIOB. YUYacTHE B JUAJIOT€ B COOTBETCTBUHM C TPaBHIIAMH
pe4YeBOrO MOBEACHUS.

Craruka.

Teopus: bnoxk. Peruar. PaBHOBecHe TBEpABIX TEJ. Y CIOBHUS paBHOBECHSI. MOMEHT CHIIBI.

HpaBI/IJ'IO MOMCHTOB. HCHTp TAXCCTH. I/ICCHeJIOBaHI/Ie Pa3IUYHBIX MEXAaHUYCCKHUX CUCTEM.

KomOuampoBaHHbIE 3a/1a4H, UCTIOIB3Ys YCIOBHUS PABHOBECHSI.
Ilpakmuka: VI3roToBNeHNE paboTarOIIEH CUCTEMBI OJIOKOB.

Xapakmepucmum OCHOBHBIX U008 0esIMEeIbHOCHIL!

Anamu3 Tabmui, rtpaduxoB, cxem. Ilouck oOBsSCHEHHs HAOMIOAACMBIM COOBITHSM.
Ompenenenre CBOWCTB MNPUOOPOB MO dYepTeXaM U MOJCISIM. AHAIW3 BO3HUKAIOIIUX
npoOseMHbIX cHuTyanuid. HaOmromaTe nmelicTBHE TPOCTBIX MeXaHW3MOB. [lo3HAKOMHUTBCS C
(bu3UYeCKON MOJIETBI0 «abCOMIOTHO TBEPAOE Teao». Pemarh 3a7auu Ha NMPUMEHEHHE YCIOBHSI
(mpaBuna) paBHOBecHs pbidara. [IpuMeHSTH yciaoBHE (MPaBHIIO) PAaBHOBECHUS phluara s

00BACHEHHS ,Z[eflCTBPIH PA3IMYHBIX HHCTPYMCHTOB, UCIIOJIB3YEMBIX B TCXHHUKE U B 6I)ITy.

C6opka mpubOOpoB M KOHCTPYKIUH. Vcrnonb3oBaHne M3MEPHUTENbHBIX NMPUOOPOB. BrimonHeHue
1abopaTOPHBIX U MPAKTHYECKUX paboT. /JluarnocTuka u ycTpaHeHHe HEUCIIPpaBHOCTEN MPUOOPOB.
BroicTpanBaHue rumotre3 Ha OCHOBAaHMM MalOIIMXCS JaHHbIX. KOHCTpyHMpoBaHue U
MoJenupoBaHue. BpIMoiHeHHe 3aJaHuil MO YyCOBEpIIEHCTBOBaHHIO MpubopoB. PazpaboTka
HOBBIX BaPHAHTOB OMBITOB. Pa3paboTka u mpoBepKa METOIUKN SKCIIEPUMEHTAIbHOM PabOTHI.
PaGota B mManbIX rpynmax. AHAIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIlICHUE,
neiictBus. llpencraBieHue pe3ynbTaToB MapHOM, TpynmoBoil aedrenbHOcTH. [loaroToBka
cooOuieHni 1 10kIaf0B. OCYIIECTBIIAIOT CaMOOIICHKY, B3aUMOOIICHKY JI€ATEIbHOCTU. YuacTue

B JUAJIOTC B COOTBETCTBUHU C IpABUJIAMHU PCUCBOI'O IMTOBCACHUA.
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®opMbl OPraHu3aluy 00pPa3oBaTeJILHOIO NpoLecca:

- rpymnmoBasi; -
WH/IMBUyaJIbHAS,
- (poHTaANBHAS.

Bezlyume TEXHOJOI'UH:

Hcnons3yrorcs  3l€MEHTHI  CIAEAYIOIMMX TEXHOJOTHUW: TMPOEKTHAasA, MPOOJIEeMHOTO
oOyueHusi, MHMOPMALMOHHO-KOMMYHUKALIMOHHAS,, KPUTUYECKOTO MBIIUICHUS, MPOOIEMHOTO

JMajiora, urpoBas.

OcHoBHbBIE MeTObI PA00THI HA YPOKeE:

BGILYHII/IMI/I MeToaaMunu 06yqu1/1${ SABJIAIOTCA: ‘IﬂCTH‘IHO-HOHCKOBOﬁ, METOJ
MaTEMaTHYCCKOTO MOJCIINPOBAHUA, aKCHOMATUYCCKUM MCETO/.

@D opMBI KOHTPOJIA:

Tak kak 3TOT KYpC SABJIACTCA JOMOJIHUTCIIBHBIM, TO OTMCTKA B Oamiax He CTaBHUTCA.

VYyamuiicss yuyuTCsl OLIEHUBATh ceOsl U JPYTUX caM, YTO IMO3BOJISIET Pa3BUBATh YMEHMUS
caMOaHalu3a M CHOCOOCTBYET pa3BUTHIO CaMOCTOATEIBHOCTH, KaK CBONCTBY JHUYHOCTH
yuanierocsi. BpIsiBJeHHEe NPOMEXYTOUHBIX W KOHEYHBIX PE3YJbTAaTOB YYallUXCS MPOUCXOAUT

yepes MPaKTUUYECKYIO e TeIbHOCTh; 3a4eTHBIE PaOOTHI:

. TeMaTHYecKas IMOoJ0OpKa  3adad  pPa3jIMYHOIO  YPOBHS  CIOXXHOCTH  C
MPEACTABICHUEM Pa3HbIX METOJIOB PEIICHUS B BUAC TEKCTOBOIO JOKYMEHTA, NMpe3eHTaIUH,
(G dm-aHuManun, BUIEOPOJTHKA

® BBICTAaBKa ITPOCKTOB, HpGSGHTaHHﬁ;

® JACMOHCTpaluA SKCIICPUMCHTA, KauyeCTBCHHOM 3aJa4nu ¢ Ka4CCTBCHHBIM (YCTHLIM
WK B BUAC IIPUIIOKCHHA, B TOM 4YHUCIIC, Hpe3eHTaHI/ICI71) OIIMCAHHUECM IIpOLECCa Ha 3aHATHU,

q)eCTI/IBaJ'IC OKCIICPUMCHTOB;, (1)I/ISI/I‘ICCKI/IG OJIMMIINAbI.

[TpoexTHBIE pabOTHI

Cpezu/I paSHOO6p33HLIX HaHpaBJ’IeHI/Iﬁ COBpPCMCHHBIX TIE€AArOTHYCCKHUX TEXHOJIOTUI
BEAYHICEC MECTO 3aHUMACT NPOCKTHO-UCCICAOBATCIIbLCKAA ACATCIbHOCTL YUHAIIUXCA. I'nmaBHas ee

HACA—0OTO HAIIPABJICHHOCTDb qu6HO-H03HaBaTeHLHOﬁ ACATCIIbHOCTU Ha pE3yJibTaT, KOTOpBIfI

HonyqaeTcsi IIpu pCIICHUU HpaKTHQCCKOﬁ, TeOpCTquCKOﬁ, HO 00s3aTeNIbHO JIMYHOCTHO U
COIMATbHO-3HAYNMOM HpO6J'IeMLI.
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Ilpumepnvie memvl npoekmuwvlx pa60m

1 knacc

=

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

N3mepenne pu3nuecKux XapakKTepUCTHK JOMAITHUX )KHBOTHBIX.
[TpuGops! o (pU3KMKEe CBOMMHU PYKaMH.

KaproTeka onbITOB 1 9KCIEPUMEHTOB 1O (PU3HUKE.

®u3nka B UrpyIIKax.

I'ne xuBET 2nMeKTpUYECTBO?

ATMocdepHOe JaBiIeHUE Ha APYTUX IJIaHETaX.

@du3uKa B CKa3Kax.

[IpocThle MeXaHU3MBI BOKPYT HAC.

[Touemy Maciio B BoJie HE TOHET?

[TapycHHKY : UCTOPHS, TIPUHITAI IBHKCHHUS.

Omnpenenenue mWIOTHOCTH TeTpagHou Oymaru u cootBercTBHE e€ [[OCTy.
Mudsl 1 neresapl GU3UKH.

Jlerenma 00 OTKpBITUHN 3aKOHA ApxXuMesa.

Kax onpenenuTs BBICOTY AepeBa C MOMOLIBIO MOJIPYYHBIX CPEACTB?
UccnenoBanue ko3 duiirienta TpeHust 00yBU 0 pa3inuHyI0 OBEPXHOCTb.
N3mepenune mI0THOCTH Tella YEIOBeKa.

N3mepenue BBICOTHI 3/1aHUS PA3HBIMU CIIOCOOAMHU.

N3mepeHue BpeMeHu peakluuy MogpOCTKOB U B3POCIBIX.

3uma, pusrKa U HApOIHBIE IPUMETHI.

JIpIxaHue ¢ TOUKH 3pEHUs 3aKOHOB (PU3UKH.

JlericTBUE BHITAIKMBAIOIICH CHIIBI.

ApXI/IMe,Z[OBa CHhJia M1 YCJIOBCK Ha BOJE.

ArperaTHoe COCTOAHHUEC KCEJIIC.
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CocTaB y4eOHO0-MeTOAMYECKOr0 KOMILJIEKTA.

Meroauueckoe nocobue «Peanmsanus 00pa30BaTEIbHBIX Iporpamm
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAINpaBICHHOCTEH MO (pU3MKE € HCHOJb30BaHUEM
obopynoBanus neHTpa «Touka poctay» C.B. JlozoBenko, T.A. TpymuHa

Paboyas mporpamma. Astopsl: E.M. I'yrauk, A.B. Ilepeimkun u3 cOopHuka
"ITporpammsl aist 001e00pazoBaTENbHBIX yupexaeHuil. @usuka. ActpoHomus. 7 — 11 k. /

cocT. B.A. Koposun, B. A. Opnos.—M.:/Ipoda,2009.
®usuka—7 knace, [lepeimkun A.B. ,JIPO®A, Mocksa—2006r

®usuka—8 kinace, [leppimkun A .B. ,JIPODA, MockBa—2006rdusuka
—9xnacc, [leppiikun A.B., IPODA, MockBa—2006T

CoOopuuk 3amad o ¢usuke. 7-9 k. / Cocrasutens B. U. Jlykammk, — 24-¢ u3a. —
M.:IIpocsenienue,2010.

®dusnka—8.CaMoCTOATENbHBIE M KOHTPOJIbHBIE paboThl.—M.: JIpoda,2010.

Cnmcok uTepaTypsbl A5 NeAaroros.

1. 3akon Poccuiickoit @enepamuu ot 29.12.2012 romga Ne273-D3 «O6 obpazoBaHNU
B PDO»(c mocneayomumMy U3MEHEHUSIMU U TOTIOJTHEHUSIMU )
2. ['yrHukE.M.®wu3unka. 7K1.: TeMaTH4eCKOE M MOYPOYHOE IJIAHWPOBAHUE K YUCOHUKY

A. B. Ileperimiknna «®usuka. 8 kinacey» / E. M. I'yrauk, E. B. PeibakoBa. [lox pen. E.M. I'ytHuk.
—M.: Ipoa,2002.—96¢.u.

3. Kabapaun O.®., OpnosB.A.®uzuka. Tectsl. 7-9k1acchl.: YueOH.-MeTo 1.1mocodue.
—M.:Ipoa,2000.—96¢. .

4, Jlykamuk B.W. ®uznueckas onumnuanaB6-7xknaccax cpenneit mkoubl: [locobue
JUTSl yJaluxcs

5. MunbkoBa P. J[. Tematndeckoe 1 oypouHoOe IUIaHUpOBaHKE N0 (pu3uKe: 7-i

Kn.:K yuebnuky A. B. [lepoimkuna «®@usuka. 7 xnace»/ P. JI. MunbkoBa, E. H. [Tananotu. —

M.:Dx3amen,2003.—127c.um.

6. [Hoypounsie pa3padbotku no ¢usuke C. E. [Tonsuckuit .k YMKA. B. [lepblimkuna

M.:

«BAKO»,2004— 223c¢.:um.
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Crincok nutepaTypsl Ui y4aluxcs.

1. Kabapmun O.®., OpnoB B.A.®u3zuka. Tectsl. 7-9xnaccel.: YueOH.-MeTo1.110co0ue.
—M.:Ipoda,2000.-96¢.um.
2. JlykamukB. M. ®u3nueckasonumnuagaB6-7kinaccax cpeqHei mkosl: [locodue

JUTSl yJaIuXxcs
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Kaneﬂnapﬂo-TeManzmecxoermaanOBaHne7Rﬂacc

Ne Hara Tema 3anaTHSA ®opma nposeeHUs! Hcnonb3oBanue 060py10oBaHus IIpUMEYaHU
/Il | IPOBEAEHUS 3aHATHSA HEHTPA eCTeCTBEeHHOHAYYHOM U e
Ilinan | Pakr TEeXHOJIOTHYeCKOil HANPABJIEHHOCTel
«Touka pocra»
1.BBenenue (14)
BBonHoe 3ansarue. Llenu u 3amaun Jleknus Komnrerotepnoe o6opynoBanue
1 Kypca.
TexHnuka 6e301aCHOCTH.
2.Posib3KcniepuMeHTABKIU3HY YesioBeka(34)
Cucrema enuHMUIL, IOHATHE O TPSIMBIX U | JIekuus KommerorepHoe o0opynoBanue
2 KocBeHHbIX nu3MepeHusx
Ouznyeckuil  skcnepuMeHT  .Buapl | YueOnas urpa O6opynoBaHue A5 AEMOHCTpaLUit
¢uznueckoro JKCIIEPUMEHTA.
[TorpentnocTh U3MEPEHUS. Buapt
MOrpEeNTHOCTEN u3MepeHus. Pacuér
3 [TorpemHocT M3MEpEHUSI.
JlaGopatopnass pabotra «U3mepenue | [IpakTuueckoe 3anarue | OO0opymoBanue s 1a00OpPaTOPHBIX
obvema TBepmoro tena». I[IpaBuna paboT M yUEHUYECKUX OIBITOB
4 odopmiieHus 1abopaTopHOIt pabOTHI.
3.Mexanuka(84)
PaBHOMepHOE 1 HepaBHOMepHOe | Temartmueckue 3amanusi OOopynoBaHue uis  JaOOpaTOPHBIX
5 JIBIDKCHHMS. [To noarpymnmnam paboT M ydyeHHUYEeCKHX OMBITOB (Ha Oasze
I'paduaeckoe npenacraBieHne Jlexnus KOMIUIEKTOB Jutst OI'D)
6 JIIBUKECHUS.
Pemenue rpaduueckux 3amay, pacyer [IpoGnemuast nexkuus
IIyTH U cpenHen CKOpPOCTH
7 HepaBHOMepHOTO ABMXKEHUSI.
[lonatue wuHepuun ©  HUHEPTHOCTH. CIOKETHO-pOJIEBas Urpa
8 LentpoOexxHas cuia.
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Cuna ynpyrocrtu, cuiia TpeHHs

Jlexuus

JlaboparopHuas pabota «lccrnenoBanue

HpaKTI/I‘-IeCKOe 3aHATUC

O6opynoBanue  Ist  J1aOOPAaTOPHBIX
paboT M yueHHUYECKHX OMbITOB (Ha 0Oaze

10 3aBUCHMOCTH CHJIBI YIIPYTOCTH, KomILIeKToB 15t OI'9)
BosHukaronieit B npykKuHe, OT CTEIICHH
Hedopmanuu npy>KuHbI.
JlabopatopHast pabota «Omnpenenenue| [IpakTudeckoe 3aHaTHe
11 Koaddunuenra tpenus».
JlaboparopHnas padota «Mccnenoanue | [Ipaktuueckoe 3ansatue | O6opynoBaHue TUTSt
3aBUCHUMOCTH CHJIbI TPEHUS OT CHIIbI nabopaTopHbIX paboT U
12 HopmansHOro naBieHus». Y4yeHN4YeCKNX ONBITOB
4.I'mapocraruxa(124)
13 [InotHoCcTh. 3amaya uaps ['epona Jleknus OOGopynoBaHue I IEMOHCTpaIuit
Pemrenne 3a1a4 MOBBIIICHHON | YueOHas urpa
CIIOKHOCTM Ha pacueT IUIOTHOCTH
14 BEIECTBA.
Pemrenyie 3a1a4 NoBEINIEHHON [TpobnemHuas nexmus OOGopynoBaHue JJIsI IEMOHCTpaIuit
15 CIIOHOCTH
JlaBiaeHue )KUAKOCTH U Ta3a .3aK0H Jleknus
16 [Tackains
17 CooOmmaronuecs: CoCcypl. VYyebOnas urpa
JlaboparopHas pabota «M3roroBnenue | [Ipakruueckoe 3ansatue | O6opynoBanue s 1a00paTOPHBIX
18 MoJienu (oHTaHa» paboT M ydyeHHYECKHX OMBITOB (Ha 0a3e
JlaGopaTtopHnas padota «M3rotoBinenue | PoseBas urpa KoMmIuiekToB st OI'D
19 Mogenu poHTaHa»
3akon [lackans. J[aBnenue B skuakocTsIX | Jlekmus
n Trazax. ['uapaBanyeckue MallWHBI.
20 Coobmaromuecs: cocysl.
BriTankuBarommas cuina. 3aKoH [IpoGnemuas nexius O6opynoBaHue a5 AEMOHCTpaUit
21 Apxumena.
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Jlaboparopuas pabota «BwIisscHeHUE

HpaKTI/I‘-IeCKOe 3aHATUC

O6opynoBanue  uid 1a00pPaTOPHBIX

22 YCIOBHS IIJIABAHUS TEID). padoT U y4EHUYECKHUX OIBITOB
biiok 3agau Ha 3akoH [lackans, 3akoH VYyebnas urpa OO6opynoBaHue i IEMOHCTpaIuit
23 Apxumena.
biiok 3aga4 Ha 3akoH Ilackais, 3aKkoH VYyeOHas urpa
24 Apxumena.
5.CraTtuka(104)
25 bnoxk. Peruar. Jlexuus O6opynoBaHue 1715 AEMOHCTpaLUi
PaBHoBecue TBepabix Ten. Mowmenrt| [IpoGnemuas nekuus
26 cuiel. [IpaBruiIo MOMEHTOB.
Hentp Tsxectu. Mccnenoanue Ponesas urpa O6opynoBaHue 11 A€MOHCTpaluit
27 PaznaHBIX MEXaHUYECKUX CHCTEM
KombOunampoBanHbIe 3a1a4m, HCTIONB3Ys | ['pymmoBast padota
28 YCIIOBHSI pAaBHOBECHSI.
KomOuampoBaHHbIe 3a/1a4uM, HCTIONB3ysl | PosieBas urpa
29 YCJIOBUSI PaBHOBECHS
JlabopaTtopHnas padota «M3rotoBnenue | [Ipaktudeckoe 3anarue | OGopynoBaHue g JaOOPATOPHBIX
paboTarorieil CUCTEMBI OJIOKOBY. paboT U ydeHHYEeCKUX OMBITOB (Ha Oaze
30 Odopmirenne paGoThL. KomIuiekToB st OI'D
PaboTtanagnpoektrom«biioku».Jlaboparo | Temarndeckoe 3amaHue
pHaspabota«l3roroBiaenuepadboTaronie | Mo MOArpynmam
31 HCUCTEMBIOIIOKOBY.
JlaboparopHas pabota «3roroBnenue | [Ipaktuueckoe 3ansitue | O6opynoBanue  AJisi 1a00paTOPHBIX
32 paboTarolieit cucTeMsl OJI0KOBY. paboT M yUEHUYECKUX OMBITOB
33 Odopminenue paboThI. [Ipe3enTanus KommbrorepHoe o0opynoBanue
3anura npoeKToB. 3amura
TBopueckoit
34 paboThI
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