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IMosicuuTeILHAS 3aICKA

JononuurtensHas o0meoOpa3oBatenpHas (001epa3BruBaioias) nporpaMma
«®Dwu3nKa B IKCIIEPUMEHTaX» pa3pabaTbiBajiachk Ha OCHOBE CIICIYIOIIMX MAaTEPUATIOB M JOKYMEHTOB!

1. ®enepanbubiii 3akoH 0T 29 nmekabps 2012 roma Ne273-®d3 «OO6 obOpasoBanum B Poccwmiickoit
Denepauuny;
2. [Ipuka3 mMunHucTepcTBa npocsenieHuss Poccun ot 9 Hos0ps 2018 roma Ne 196 «O6 yTBepkaeHUN

[lopsiaka  opraHm3anu W OCYIIECTBJICHHS ~ OOpa30oBATENbHON  JCATEIBHOCTH 1O  JONOJHHUTEIbHBIM
0011e00pa30BaTeIbHBIM IIPOrPaMMaM»;

3. [Tpuxa3 munucrepcTa oopazoBanus CaparoBckoil o0nactu Nel446 ot 05.07.2019r. «O06 skcniepTHOM
rpynmne 1o a0o0poBONBHOM cepTudHKAUU 001eo0pa3oBaTeIbHBIX MpOrpaMM i  BKIoueHuss B Peectp
CepTU(UIMPOBAHHBIX ~ 00pa30BATENBHBIX MPOrpaMM CHUCTEMBl TEPCOHU(HUIIMPOBAHHOTO (PHUHAHCHPOBAHUS
JIOTIOTHATEIIFHOTO 00pa3zoBanus aereil B CapaToBCKOM 00macTiy;

4. [ToctanoBnenue [ 1aBHOro rOCy1apcTBEHHOT'O CAaHUTApHOTO Bpaua Poccuiickoit deneparuu ot 4 urons
2014 r. N 41 r. Mocksa «O0 yrBepxkaennu CanlluH 2.4.4.3172-14 «CaHuTapHO-3MHIEMHOIOTHYECKHE TPEOOBAHNUS
K YCTPOHCTBY,COACPKAHUIO W OpPraHU3allli pexuma padoTbl 00pa30BaTENIbHBIX OPraHU3alUN JIONOJHUTEIBHOTO
00pa3zoBaHUs IETEI».



IInanupyemMble pe3yibTaThl OCBOEHHUS MPOrPAMMbl BHEYPOUHOIi 1eSITeIbHOCTH
«®Pu3uKa B IKCIIEPUMEHTAX»
(c ucnosib3oBanueM odopynoBanus «Touka pocra») B 7-9 Ki1accax.
Peanu3arust mporpaMMbl CIOCOOCTBYET TOCTHIKEHHUIO CICAYIONINX Pe3yJIbTATOB:
JIMYHOCTHBIE:
B cdepe JMUYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI yUaluXcs:

* yueOHO-T03HABATEIILHBIN HHTEPEC K HOBOMY y4eOHOMY MaTepHaiy u crioco0am perieHus: HOBOU

3a/1a4u;

* OpMEHTAIlMsl Ha MOHMMAaHWE MPUYHH ycliexa BO BHEYYEOHOH NeATENbHOCTH, B TOM 4YHCIIE Ha
caMOaHaJIM3 U CaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHaJIU3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBaAHUAM
KOHKPETHOU 3a1a4H;

* CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCHEIIHOCTH BHEYUECOHOU AESITEIbHOCTH;
Obyuarowuiics noay4um 03MONCHOCMYb OISl POPMUPOBAHUSL:

* BHYTPEHHEW IIO3UMLMM IIKOJbHUKA HA YPOBHE IIOJIOKUTEIIBHOTO OTHOLIEHUS K IIKOJIE,
MMOHUMAaHUS HEOOXOIMMOCTH YUYEHHSI, BRIPAXKEHHOTO B MPe00IalaHui YIeOHO-TT03HABATEIHHBIX
MOTHBOB;

* BBIPQXKEHHOM yCTONYMBOM yueOHO-TIO3HABATEIbHON MOTUBALIUH YUEHUS;
* YCTOIYMBOr0 y4eOHO-I103HABATEIbHOIO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM peleHus 3a/1a4.
MeranpeamMerHble:

B cdepe peryassTHUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUN yUaIIUXCS:

¢ INIaHUPOBATh CBOU ﬂeﬁCTBHH B COOTBETCTBHH C IIOCTaBJICHHOM 3a,uaqel71 U YCIOBHAMH €C
pcanrsanun, B TOM YUCJIC BO BHYTPCHHEM ILIIAHEC,

* YUUTHIBATh YCTAHOBJIEHHBIE [TPaBUJIa B INIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a pelieHus;

* OCYIIECTBJISITH UTOTOBBIN 1 NIOIIArOBBIM KOHTPOJIb 110 PE3YyJIbTaTy;

®* OCHUBATH IMPABUJIBHOCTH BLIITOJIHCHUA )Iel\/'ICTBI/ISI Ha YpOBHC aJIeKBaTHOI\/’I peTpOCHeKTHBHOﬁ
OICHKHU COOTBCTCTBHUA PC3YJILTATOB Tpe60BaHI/I}IM ﬂaHHOﬁ 3aga4uu U 3a,uaqH0171 06HaCTI/I;

* aJICKBAaTHO BOCIIPUHUMATH IIPEUIOKEHUS U OLIEHKY YYUTENIEH, TOBAPULIEH, POAUTEIICH U IPYTUX
JTIOJICH;

* paznuy4aTh Crocod U pe3ysabTaT JeHCTBUS.



Obyyarowuiicss NOIYYUM 803MONCHOCIb HAYUUMCAL:
* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC YUeOHBIC 33/1aUH;

¢ I[IPOABJIATH ITIO3HABATCIIbHYIO HHUIIUATHUBY B y‘Ie6HOM COTPYAHHUYCCTBE,

* CAMOCTOSITEILHO aJICKBATHO OIICHWBATH MPABWIBHOCTb BBIMOJHEHUSI JEUCTBUSI M BHOCHUTH
HEO0OXOIMMBIC KOPPEKTHBBI B HCIIOJHEHHWE KaK MO XOJy €ro pealu3alud, TaK U B KOHIIE
JIEUCTBUSL.

B cdepe mo3HaBaTeIbHbIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUN yUaIIUXCs:

* OCYILIECTBIIATH TMOUCK HEOOXOIMMOI WH(pOpMAMU sl BHINOJIHEHUS BHEYYEOHBIX 3a/JaHUI C

UCIOJb30BAHUEM YYEOHON JIMTEpaTypbl M B OTKPHITOM HH(OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKIIONEINH, CIPAaBOYHUKOB (BKJIIOYAsi SJIEKTPOHHBbIE, LHU(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTse MHTEpHETA;

* OCYUIECTBJIATH 3aMUCh ((hUKCcalKIO) BEIOOPOUHON HHPOPMAITUK 00 OKpYKAIOIIeM MUpE U O cebe
caMoOM, B TOM 4HcJiIe ¢ MoMoulpto nHcTpymeHToB KT

* CTPOUTH COOOIIEHMSI, IPOCKTHI B YCTHOM M MUCbMEHHOH (popme;
* POBOJIUTH CPABHEHUE M KIACCU(DUKAIUIO 110 33IaHHBIM KPUTEPHUSIM;

¢ YCTaHaBJIMNBATb NPUYNHHO-CJICACTBCHHLIC CBA3U B U3Yy4d€CMOM KPYTC HBHGHHﬁ;

* CTPOUTH pacCyXIeHuss B (opMe CBSI3M TMPOCTHIX CYXKACHHH 00 OOBEKTE, €ro CTPOCHHH,
CBOICTBAX U CBs3aX;

Obyuarowuiics noay4um 03MOHCHOCMb HAYYUMbBCAL:

* OCYILECTBJIATh PACIIMPEHHBIA MOUCK UH(OPMAIMK C UCTIOIB30BAHUEM PECYPCOB OMOIUOTEK U
cetu MHTepHerT;

* 3aMKCbIBaTh, (UKCHUpPOBaTh HH(POPMALMI0O 00 OKPYXAIOUIMX SBJICHUSIX C IOMOILBIO
nactpymeHToB KT

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIIEHHSI B YCTHOM 1 MUCbMEHHOH (hopme;

* OCYIIECTBJIATh BBIOOp HambOosee dYPPEKTUBHBIX CIIOCOOOB PEIICHHS 33/a4 B 3aBHCHMOCTH OT
KOHKPETHBIX YCJIOBH;

¢ CTPOUTH JIOTHUYCCKOC PaCCyXJIACHHUEC, BKIIOYAKOIICC YCTAaHOBJIICHHEC HNPHYMHHO-CIICACTBCHHBIX
2

CBsI3EH;

®* MOT'YT BBIITH Ha TCOpCTI/I‘-IeCKI/Iﬁ YPOBCHB pCIICHUSA 3a/iaq: PCIICHUE 110 OIIPCACIICHHOMY IJIAHY,
BJIAAICHUC OCHOBHBIMU MpHUEMaMU PCIICHUA, OCO3HAHUS ACATCIBbHOCTHU 11O PCUHICHUIO 3a1a4U.

B cdepe KOMMYHUKATHBHBIX YHUBEPCATBHBIX YUCOHBIX ICHCTBHM ydaluxcs:

¢ aJICKBATHO UCIIOJIB30BAaTh KOMMYHUKATHUBHBIC, ITPCIKAC BCCT'O - pCUCBLIC, CPCACTBA IJIS pCIICHUS
PAa3JIMIHBIX KOMMYHHUKATHUBHBIX 3a/la4, CTPOUTH MOHOJIOTUYCCKOC COO6IJ.[€HI/IC, BJIaJCTh



JUATIOTHYECKON (hOpPMOM KOMMYHUKAITUHU, UCIIOJIB3YsI, B TOM YHCJIE CPEJICTBA U WHCTPYMEHTHI
UKT u qucTaHIMOHHOTO OOIIEHMS;

* JIONYCKaTh BO3MOXHOCTh CYIIIECTBOBaHUS Y JIFOACH pa3NUYHBIX TOYEK 3PEHUS, B TOM UHUCIIE HE
COBIAJAIONIUX C €r0 COOCTBEHHOH, 1 OPHUEHTHPOBATHCS HA TO3UIMIO MapTHEpPa B OOIICHUHU U
B3aHMOJICHCTBUH;

* YYUTHIBATh pa3Hble MHEHHS W CTPEMUTBbCS K KOOPIMHALMM pa3jIM4YHBIX MO3MLUH B
COTPYJHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

¢ JOroBapruBaThCA U MPUXOJHUTH K O6H.I€My PCUICHUIO B COBMECTHOM ACATCIBHOCTH, B TOM YHCJIC
B CUTyallul CTOJIKHOBCHHS HHTCPCCOB,

Obyuatowuiics NOIYHUmM 803MONCHOCIb HAYYUMbCAL:

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYAHHUYECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIMH JIPYTHX
JTIOJICH;

® YUUTBIBATh PA3HBIC MHCHHUA U HHTCPECCHI U 000OCHOBBIBATh CO6CTBCHHYIO IMO3HIIHIO,

* IOHUMAaTh OTHOCUTEILHOCTE MHEHUH 1 noaAXoJ40B K pCHICHUTIO HpO6JIeMI>I;

* QpryMEHTHPOBATh CBOKO TO3HUIMIO M KOOPAMHUPOBATH €€ C MO3ULMSIMU IAPTHEPOB B
COTPYJHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM NIEATETbHOCTH;

*3ajaBaTh BONPOCHI, HEOOXOAMMBIE JJsI OpraHM3allud COOCTBEHHOM JEATENIbHOCTH U
COTPYJHUYECTBA C TAPTHEPOM;

® OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb M OKa3blBaTb B COTPYAHUYCCTBC H€O6XOI[I/IMyIO
B3aNMMOIIOMOIIb.

IIpeameTHbIE:

- OpUCHTHUPOBATLCA B ABJICHHAX U 00BEKTaxX OKpYyZKarmero Mupa, 3HATb TIpaHULBI HUX

IIPUMEHUMOCTH;
- IOHUMATh onpezeseHus: GU3NYECKUX BETUMYMH U IIOMHUTH ONpeesiomue GopMyIibl;

- IOHUMAaTh KaKuUM (bPIBI/I‘-ICCKI/IM MNpUHIHUIIAM W 3aKOHaM IMOJYHUHAKOTCA TC UJIM UHBIC O0OBEKTHI U

SIBIIGHUS TIPUPO/IBI;

- 3HAaHWE MOJICJIH MOUCKA PEIIeHUH I 3a/1a4 0 (PU3HKE; - 3HATh TEOPETUUECKUE OCHOBBI
MaTEMaTHKH.

- IPUMEYaTh MOJIENH ABJIEHUN 1 00BEKTOB OKPYKAIOILIET0 MUPA;

- AHAJIM3UPOBATH YCJIOBUC 3a/1a4U;



- iepeopMyIUPOBaTh U MOJEINPOBAThH, 3aMEHATh UCXOJIHYIO 3a/1a4y APYToii;
- COCTAaBIIATH IUIAH PEILICHUS;
- BBIJIBUTATh U MPOBEPATH MpejIaraeMble JJis PEIICHUS TUIIOTE3bI;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMU OIICpaAllUAMU, COCTABIAIOIMIUMU ITONCK PCIICHUS 3aJa4H.

Cojaep:xkaHue MporpaMMbl BHEYPOUHOIi 1eSITeTbHOCTH
7 Kaace
BBenenne. Bronnoe 3ansrue. Llenu u 3anaun kypca. Texanka 6€30MacHOCTH.
PoJib DJKCIepUMeEHTA B KH3HH YeJI0OBeKA.

Teopusi: V3ydnTh OCHOBBI TEOPUH MMOTpemIHOCTEeH. [lOrperrHoCTH UpSIMbIX M KOCBEHHBIX
U3MEpPEHHUH, MaKCHMaJbHas [OrPEITHOCTh KOCBEHHBIX H3MEPCHUH, y4eT IOrpeIHoCTeH
u3MepeHnii Tpu mocTpoeHun rpadukoB. [IpeacraBieHue pe3ysibTaToB HM3MEpeHUil B (opme
Ta0JIHIl U TPapUKOB.

Ilpakmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEN NMPUMEHATH MIPH BBITOJHEHUN SKCIIEPUMEHTATBHBIX
3a7a4, TPAKTHYECKHX paboT. (¢ ucnoab3oBanueM o6opynoBanuss «Touka pocray)
Xapakmepucmuka 0CHOBHbIX U008 OesMENbHOCU:

[TpuBoANTE TpUMEpPHI 0OBEKTOB M3yueHHs (QU3UKU (pU3HMUecKue sBIEHUS, (PU3NYECKOE Telo,
BELIECTBO, hruznueckoe nosue). HabmoaaTs 1 ananu3upoBaTh Gpusndeckue spiaeHus (pukcupoBaThb
U3MEHEHUS CBOICTB OOBEKTOB, CpaBHMBaTb HX M 0000mare). Ilo3HakomMuThCcs cC
OKCIEPUMEHTAIBHBIM METOJOM HCCIIEIOBaHUSI TPHUPOAbL. lcronb30BaHNe W3MEPHUTENBHBIX
npubopoB. BrimonmHeHne mabopaTOPHBIX M MPAaKTHYECKHX paboT. BeicTpanBaHue THIIOTE3 Ha
OCHOBAaHWY MMEIOIINXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE W HEpaBHOMEpPHOE IBIDKEHHUE. | paduyeckoe MpeicTaBiIeHUE IBUKEHUS.
Pemenue rpapuyeckux 3aaay, pacyeT MyTH U CpeaHEHl CKOPOCTH HEPABHOMEPHOIO JIBUYKEHUSI.
[lonsiTne wuHepuMM ¥ UHEpTHOCTU. IlpuMeHeHue MAaHHBIX (PU3UUECKUX TMOHATHH B
KU3HEEATeNIbHOCTH YesioBeka. Cuiia ynpyrocTu, CHiia TpEeHus.

Ilpakmuka: ViccinenoBaHWe 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIONIEH B TPYXHUHE, OT
CTCIICHHU ,Z[G(I)OpMaLII/II/I NPpYKUHBI. I/ICCHGILOBaHI/Ie 3aBUCUMOCTH CHWJIBI TPCEHHUA OT CHIIBL

HOPMAJILHOTO  JaBjieHusA. (¢ HcmoJib3oBaHueM  oOopynoBaHusi «Touka  pocra»)

Xapaxmepucmuka OCHOBHBIX 8UO08 OeSIMEbHOCIUL:



Ananmu3 Tabnui, rpadukoB, cxeM. [lomck oOBACHEHHS HAOIIOAACMBIM COOBITHSM. AHAIU3
BO3HHUKAIOIIMX MPOOJIEMHBIX cuUTyarnuii. M3o00paxkarh cHUCTEMy KOOpAHMHAT, BBIOMpATH TEJIO
oTcuéTa M CBS3BIBATH €r0 C CHCTEeMOWM KoopauHaT. MCIronb30BaTh CHUCTEMY KOOPIAWHAT JUIsS
I/I3y‘-IeHI/I$I HpSIMOJIPIHCﬁHOI‘O IBWKCHUA TCJIa. I/ICHOHBSOBaHI/Ie I/I3MepI/IT€JIBHBIX HpI/I60p0B.
BrimonHenue 1abopaTOPHBIX U MPAKTHYECKUX PA0OT (€ MCMOJIb30BAHUEM 000PYI0BAHUS
«Touka pocray). PazpaboTka HOBBIX BapHAaHTOB OMBITOB. PazpaboTka W MpoBEpKa METOIMKHU
SKCHEPUMEHTAIbHON paboTel. Pabora B Manblx rpynmax. AHaJIM3UPYIOT, BBIOMPAIOT U
00OCHOBBIBAIOT CBOE perieHue, AeiictBusi. [IpencraBieHue pe3yabTaToOB MApPHOM, IPYNIIOBON
JCATCIIBHOCTU. y‘-IaCTI/Ie B AUAJIOTe€ B COOTBECTCTBUHU C HpaBI/IHaMI/I pequoro IIOBCACHUA.

I'mapocraTuka.

Teopus: 3axoH Apxumena, 3akoH Ilackans, ruIpocTaTMuecKoe [aBJIEHHE, COOOIIAIOIINECS

COCYyIbl, THAPABINYCCKUC MAIIINHBI.

Ilpakmuka: 3a0auu: BBITAIKUBAIOIAS CHJIA B Pa3IMYHBIX CHCTeMax; HpUOOpBl B 3ajayax
(cooOuiarormuecs coCy/pl, THAPABIMYECKUE MAIIMHBI, pblyaru, OJIOKK). DKCIEpUMEHTaJIbHbIE
3aJaHMs:

1)u3mepenue cuiibl Apxumesa,
2) U3MEPEHUE MOMEHTA CHJIbI, JICMCTBYIOIIETO HA phIYar,

3)usmepenre paboOThl CUIBI YOPYTOCTH TpPH TOABEME Tpy3a C MOMOIIBIO MOJIBHXKHOTO WU
HETIOIBM)KHOTO 0JI0Ka.(C mcnmoyib3oBaHueM ooopynoBanusi «Touka pocra») Xapakmepucmuka

OCHOBHBIX 8UO0E OeSAMENbHOCINU.

Ananu3 tabnuu, rpaguxos, cxeM. [lonck oObsicHeHns HaOM0AaeMbIM coObITHSAM. Mcnonb30Banue
M3MEpUTENIbHBIX TPUOOPOB. BrlMoHeHNe 1a00paTOPHBIX U MPAKTHUECKUX padboT. BricTpanBanue
TMIIOTE3 HA OCHOBAaHUM UMEIOIINXCS JaHHbIX. PaboTa B MasbIX Ipymmax.

AHanu3upyroT, BbIOMpalOT U OOOCHOBBIBAIOT CBOE peuieHue, naeilctBus. Ilpencrasnenue
pe3yNbTaTOB MapHOM, IpynInoBoil AestenbHOCcTU. [loAroToBKa COOOIIEHUH U JOKIIAOB. YUyacTHe
B TMAJIOT€ B COOTBETCTBUU C MIPaBUJIaMU PEYEBOTO MOBEICHUSI.

CrarTuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX Tel. Y cia0BUs paBHOBecUs. MomeHT cuitbl. [IpaBuiio
MoMeHTOB. LleHTp  Tsbkectn. HcecnenoBaHume — pa3auMyHBIX — MEXAHWYECKMX — CHCTEM.
KomMOuHupoBaHHbIe 3a7jauu, UCOJIb3YsI YCIOBUS PAaBHOBECHS.

Ilpaxmuxa: VI3roroBnenue padoTaroiieil cucTeMbl OJI0KOB.

Xapaxmepucmuka OCHOBHBIX 8UO0E 0eAMENTbHOCTIL.

Amnanu3 tabmui, rpadukos, cxem. [Touck oObsicHeHUsT HaOM01aeMbIM COOBITHSIM. OTpesiesieHne
CBOMCTB IIPHOOPOB IO YEPTEKAM U MOJEIAM. AHAJIM3 BO3HUKAIONIMX MPOOJIEMHBIX CHUTYaIlU.
HaGmonate neficTBre MPOCThIX MEXaHU3MOB. [103HAKOMUTHCS ¢ GU3UYECKON MOJIEITHIO



«abcomoTHO TBEPIOE Tenoy». PemaTh 3agaun Ha NMPUMEHEHUE YCIOBUSA (MIpaBUJa) PABHOBECHS
pbiyara. IlpumensaTs ycinoBue (NpaBHIIO) paBHOBECHs pbluara Aisi OObBACHEHHs JeicTBUA
Pa3InYHbIX HHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHHUKE U B ObITY. VICIOIb30BaHNE H3MEPUTEIBHBIX
npubopoB. Beimonnenne 1ab0paTOPHBIX M MPAKTHYECKUX paboT. JIMarHOCTHKAa W yCTpaHEHHE
HEHCIIPaBHOCTEeW NpUOOpOB. BricTpamBaHWe TUNOTE3 HAa OCHOBAaHMHM HMMEIOLIMXCS JaHHBIX.
Pa3paboTka HOBBIX BApHAHTOB OMBITOB. Pa3paboTka u mpoBepKka METOIMKH IKCIEPUMEHTATBHOM
pabotbl. Pabota B MabIx rpynmnax. AHaIM3UPYIOT, BHIOUPAIOT M 000CHOBBIBAIOT CBOE pEIICHUE,
nencreud. [IpencraBineHue pe3ynbTaTOB IAPHOW, TIPYIIIOBOM AesTenbHOCTH. [loaroroska
coo0meHni 1 JokIaa0B. OCyIIeCTBIISIOT CaMOOLIEHKY, B3aUMOOLICHKY JIeSITEIbHOCTU. Y4acTue B
JIAJIore B COOTBETCTBUM C IIPABUIIAMU PEYEBOIO IIOBEJCHHUS.

8 riaacce TemsioBblie
ABJICHMSA.

TennoBoe pacmupenue tei. [Iporieccsl MaBaeHus U OTBEPACBaHUS, UCTIAPEHUS U KOHJICHCAIIUH.

Tennonepez[aqa. Bnaxxnocts BO31yXa Ha pa3HbIX KOHTUHCHTAX.

Hemoncmpayuu: 1. Habmogenue TasHus npaa B Bojae. 2. CKOpPOCTH HCHApeHUs Pa3TUUHBIX

xuakocteid. 3. TeruioBbie ABUTATENH Oy TyIIETO.

Jlabopamopnvie pabomei (¢ HeTOJIb30BaHHeM 00opynoBaHus «Touka pocra»): 1. V3ameHnenus
JUIMHBl Tella NpPU HarpeBaHMM M oxJaxaeHuu. 2. OTnuBKa mapaduHOBOrO CojjaTHKa. 3.
HaGmtonenue 3a mnaBieHueM jbja 4. OT 4Yero 3aBHCUT CKOPOCTb MCHApEHUs XKUIKOCTH? 5.
HabmtoaeHune TenionpoBoIHOCTH BOJBI M BO3IyXa.

Xapakmepucmuka OCHOBHBIX 8UO0E 0eAMENTbHOCIL.!

CamocTosaTenbHO (GOPMYTUPYIOT TO3HABATENbHYIO 33/7ady. YMEIT € TOMOIIbIO BOIIPOCOB
NoOBIBaTh  HeMoOCTalIlyr HuHpopMaruio. lcnons3oBaHWE U3MEPHUTENBHBIX  MPHUOOPOB.
Breimonnenue 1a00paTOpHBIX M MPAKTUYECKUX PabOT. BeicTpanBaHHe TMIIOTE3 Ha OCHOBaHHUHU
MMEIOIIUXCS JTaHHBIX. BBIMOTHEHNe 3a1aHuii 10 yCOBEPIICHCTBOBaHMIO MprOopoB. PaspaboTka
HOBBIX BapUaHTOB OMBITOB. Pa3paboTka M MpoBepKa METOIUKH IKCIIEPUMEHTAIBLHON pPadOTHI.
PaboTa B MamnbIx rpymmax. AHATM3UPYIOT, BRIOUPAIOT 1 0OOCHOBBIBAIOT CBOE pellieHUe, TCHCTBUS.
[IpencraBnenne pe3yabTaTOB MapHOM, TPYNIOBON JEATENbHOCTH. Y4YacTHE B JAMAJOre B
COOTBETCTBHUH C MPABUJIAMH PEYCBOTO TTOBEACHUSI.

3J1eRTpnqec1me ABJICHHUA.

Mukpomup. Mogenu aroma, cymecrBoBaBmue 10 Hagasa XIX. Mcropust OTKpeITHSA U AEUCTBUSA
rajJbBaHUUYECKOro sjieMeHTa. Mcrtopus cosfganus snekrpodopHoil mammubl. OneiTr Bosnbra.
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnojib3oBanueM ooopynoanusi «Touka poctay)

1. Monenu atomoB. 2. 'anbBannueckue 351eMeHThL. 3. OneiTel Bonbra 1 ['anpBadu.



Jlabopamopnuvle pabomur: 1. CozjaHue raabBaHUYECKUX 3JIEMEHTOB U3 HMOAPYYHBIX CPEACTB. 2.

BHGKTpI/I‘leCKI/Iﬁ TOK B XXUAKOCTAX CO3JaHUA «30JI0TOT'O KIFOYHUKa».

Xapaxmepucmuka OCHOBHBIX BUJAOB ACATCIBHOCTHU !

VYrpasisoT cBO€il O3HABATEILHON M y4eOHOM AesITeIbHOCThIO OCPEICTBOM IIOCTAHOBKY LIETIEH,
IJIJAHUPOBAHUSA, KOHTPOJSA, KOPPEKLUHUU CBOMX JEHCTBUM M OLEHKH YCIECIIHOCTH YCBOCHHUS.
CpaBHMBAIOT CHIOCO0 M PE3ylbTAaT CBOMX JCHCTBUH C 0Opas3loOM - JIMCTOM CONPOBOXKICHUS.
OOHnapyxuBatoT  OTKJIOHEHUS. OOAYMBIBAIOT TNPUYMHBI  OTKJIOHEHUH. OCYIIECTBISIOT
CaMOKOHTPOJIb M B3aUMOKOHTPOJb. VCHOIb30BaHWE U3MEPUTENILHBIX MPUOOPOB. BrimomHeHune
1a00paTOPHBIX M TMPAKTHYECKUX pPadoT. BrIcTpanBaHMe THUMOTE3 HAa OCHOBAaHMHM HMEIOIIUXCS
JAHHBIX.

3J1€KTp0MaFHHTHI)Ie ABJICHUA.

MaruutHoe mone B BemiecTBe. MarHuTHas aHomanusi. MaruutHele Oypu. PasHoBHIHOCTH
AIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnoJib3oBaHueM ooopynoBanusi «Touka pocra»): 1. HarmsaHocTsh
MOBE/ICHUS BEIIECTB B MarHUTHOM rmosie. 2. IIpe3eHTanuu O MarHUTHOM IMojie 3eMiId U O
MarHuTHbBIX Oypsix. 3. JleMOHCTpalus pa3HOBUIHOCTEH JIEKTPOU3MEPHUTENBHBIX PUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEH AJIEKTPOABUraTENeH.
Jlabopamopnwvie pabomei: 1. MccnenoBanue pa3aMuHbIX IEKTPOU3MEPUTENBHBIX IPHOOPOB.

Xapaxmepucmuka OCHOBHBIX 8UO08 0eSAMENTbHOCIL.

YrpaBisitoT CBOE MO3HABATENLHOM U Y4€OHOM NesTeNbHOCTHIO MOCPEICTBOM MTOCTAHOBKH IENIEH,
IIaHUPOBAHUSA, KOHTPOJIA, KOPPEKIHMU CBOUX HeﬁCTBHﬁ N OLCHKHN YCIICIIHOCTU YCBOCHMUA.
CpaBHHBAIOT CrOCcO0 W pe3yibTaT CBOMX JEHUCTBHM C OOpa3loOM - JIUCTOM COIMPOBOXKICHHS.
OO6napyxuBarT OTKJIOHEHUs. OOIyMBIBaIOT IPUYUHBI OTKIIOHEHUH.

OCYIHGCTBJ'I?IIOT CaMOKOHTPOJIb U B3BAUMOKOHTPOJIb.

Onrunyeckue ABJICHNA.

HcTouHuKHU cBeTa: TCIIJIOBBIC, IIOMUHCCHCHTHBIC, HCKYCCTBCHHEIC. MHOFOKpaTHoe I/1306pa)KCHI/IC
npeaAMETa B HECCKOJIBKUX IINIOCKUX 3€pKaJIax. H3rotoBuTH MEPHUCKOIT U C €T0 TOMOIIBIO ITPOBECTHU
Ha6J'IIO,Z[CHI/I$I. HpaKTI/I‘{CCKOC HCIIOJIb30OBAHHUEC BOTHYTBIX 3CpKaJl. 3pI/ITCJ'H:HBIe WIIJIO31U,
MOPOKAACMBIC ITPEIIOMIICHUCM CBCTA. MI/Ipa)KI/I Pa3Butne BOJOKOHHOIN ONTHKH. MCcIoab30BaHue
3aKOHOB CB€TAa B TCXHHKC.

Hemoncmpayuu(c nenojib3oBanueM obopynoanus «Touka pocray)

1. Pa3nuuHble HICTOYHUKH cBeTa. 2. M300pakeHre mpeIMeTa B HECKOJIBKUX TUIOCKHX 3epKaax. 3.
N300pakeHne B BOTHYTHIX 3epkanax. 4. Mcnonp30BaHre BOJOKOHHON ONTHUKH. 5. YCTPOHCTBO
¢doroanmnaparoB, KHHOMPOESKTOPOB, KaJICHIOCKOIIOB.



Jlabopamopnvie pabomwi: 1. IlpakTHueckoe NMpUMEHEHHE IUIOCKHX 3epkai. 2. IlpakTuueckoe
WCIOJIb30BAHMUE BOTHYTHIX 3epKail. 3. M3roToBieHue nepuckona ¥ HaONIOAEHUS C MOMOIIBIO

MOJEIIH.

Xapakmepucmuka OCHOBHBIX 8UO0E 0eAMENTbHOCTIL.

VYrpapmsioT cBOel MO3HAaBATEIbHON U YUeOHOMU JAeATeIbHOCTHIO OCPEACTBOM MIOCTAaHOBKHU IIeJIeH,
IUIAHUPOBAHUSA, KOHTPOJIA, KOPPEKLHMH CBOUX JECUCTBUA M OLEHKH YCIEIIHOCTH YCBOCHUS.
Beigensitor u QopMyaMpYIOT  MO3HABAaTENbHYIO  I[E€7b. BBIIECNSIOT  KOJUYECTBEHHBIC
XapaKTePUCTUKA OOBEKTOB, 3a/JaHHbIe CioBaMHU. [IpUHMMAIOT TO3HABATEIBHYIO IEIb W
COXPAHSIIOT €€ MPH BBIMOJHCHNUN y4eOHBIX NeicTBUI. OCO3HAIOT CBOM JeUCTBUA. FIMEIOT HAaBBIKU
KOHCTPYKTHUBHOT'O OOIIIEHUS B MJIBIX TPYIITIAX.

YesioBek U npupoaa

ABTOMAaTHKa B Hamieu ku3Hu. [IpuMepsl UCTIOIB30BAHNS aBTOMAaTHUYECKUX YCTPOUCTB B HAYKE, HA
npou3BoJcTBE U B ObITy. CpenctBa cBsa3u. Paano u TeneBuaeHue. AnbTepHATUBHBIE HCTOUYHUKHI
sHeprun. Buasl snextpocranumii. HeoOX0IWMOCTh HKOHOMHUM TPHUPOIAHBIX PECYPCOB U
WCIIOJIb30BaHM S, HOBBIX KOJIOTHYHBIX M 0€30IaCHBIX TeXHOIOTH. Hayka u 6€301macHOCTb JIFOICH.

Hemoncmpayuu: 1. horomarepuasl U CIalIbl IO TEME.
Jlabopamopuwsie pabomul.: 1. I3yuenne NeMCTBUM CPENICTB CBS3H, PAJHO U TEICBUICHHUS.

Xapakmepucmuka OCHOBHBIX 8UO0E 0eAMENbHOCIL.!

CamocrosiTenbHO  (HOPMYIUPYIOT TO3HABATENBHYIO 3ajady. YMeET (WId Ppa3BUBAIOT)
CIIOCOOHOCTH C IMOMOIIBIO BOPOCOB JOOBIBaTh HEJOCTAIOIIYI0O HHPOPMALIHIO.

KJ1acc

Kunematuka

Crioco6b! onMcaHusi MeXaHU4ecKoro ABmkeHus. Cucrema otcuera. [IpsMonnHeliHOe TBUXKEHUE.
[IpssMonuHENHOE pPaBHOMEPHOE JBHKEHHME IO IUIOCKOCTH. llepememieHne M CKOpOCTH IIpH
PAaBHOMEPHOM NPSIMOJIMHEWHOM JIBMDKEHMM 10 IUIOCKOCTH. OTHOCUTENBHOCTh JABUKCHUS.
Cnoxenne nBwkeHud. [IpuHUMI HE3aBUCMMOCTH JABWKEHUH. KpuBOIMHENHOE IBH)KEHUE.
JIBm>keHue Tesna, OpOIIeHHOTO MO/ YIII0M K TOpU30HTY. PaBHOMEpHOE IBUKEHHE MO OKPYKHOCTH.
VYrnoBas ckopocth. Ilepuon u yacrora BpamieHus. CKOpOCTh U YCKOpPEHHE IMPU PAaBHOMEPHOM
JBHKEHUH 10 OKPYKHOCTH.

Jlabopamopnule pabomul (¢ Hcnoab30BaHueM 00opynoBanust «Touka pocray):
W3yuenue nBM>KEHUS CBOOOIHO MAJAIOIIEro Teja.
W3y4yeHne IBIKEHHS IO OKPY)KHOCTH.

HpuMeprze membvl NPOEKMHbLX U ucme()oeameﬂbcmxpa60m:



OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUYKEHUS MPH HUCIOJIB30BAaHUU TpEHa)kepa «Oeromas
JIOPOKKaY.

[TpunIUIBEl pabOTH TPUOOPOB ISl U3MEPEHUS CKOPOCTEH U YyCKOPEHUH.
[TpumeHeHne cBOOOAHOTO MaEHUs Il U3MEPEHHUS PEaKIH YeIOBEKa.
Pacuer TpaekTopun IBUKEHHUs NTEpCOHAKEU paccka3oB P.Pacin.

Xapaxkmepucmuka OCHOBHBIX U008 OesmenbHOCmU: YTeHHEe U OOCYXICHHE TEeKCTa CTaTel
WHTCPHET-CATOB, OOCYXXJCHUE IOKIAJO0B M TPE3CHTAIMH, COCTABICHHWE W pEIICHUE 3ajad,
obcyxkaeHue croco0oB perierus (moarororka k OI'D no pusuke).

JInHAMHKA

WNuepunaneuele cuctemsl orcueta. Cuita. 3akoHbl HproToHa. J[BrkeHue Tena moJ AeHCTBHEM
HECKOJIbKUX CHJI. JIBM)KEHHE CHCTEMBbl CBSI3aHHBIX Teil. J[MHaMuKa PaBHOMEPHOIO JABMKEHMS
MaTEpHUaJIbHOW TOUKM I10 OKPYKHOCTH. Kitacchl cuii. 3aKOH BCEMHUPHOTO TArOTEHUs. J[BH>keHue
mianer. MckyccrBennnle ciyTHUKU. ConHedHas cucrema. Mcropus pasBUTUS NPEICTaBICHUN O
Bcenennoii. Ctpoenue u 3Bononus BeeneHHoi.

Jlabopamopnule pabomut (¢ HcnoJib30BaHUEeM 00opynoBanus «Touka pocra»):

W3mepeHne macchl Teiaa ¢ UCHOJIb30BaHUEM BEKTOPHOTO pa3fiocKeHUs cuibl. M3ydeHue TpeHus
CKOJIbJKEHUSI.

prweprle membvl nNPpOeKmHblx U ucczzedoeameﬂbcmtxpa6om:

IlepBble UCKYCCTBEHHBIE CITyTHUKN 3€MJIH.

Kak oTnmuaroTcs MexaHHYECKHUE IMpoOLECChbl HA 3emMile OT MEXaHHMYCCKUX MponeccoB B KocMmoce?
Tena CoaHEUHON CHCTEMBI. OTKpBITI/ISI Ha KOHYHKE I1Cpa.

Xapakmepucmuxa OCHOBHLIX 6U008 OesmelbHOCMU. YTCHHE W OOCYKICHHE TEKCTa CTaTei
WHTEPHET-CATOB, OOCYXJCHHE JOKIAJ0B M MPE3EHTAIMil, COCTaBICHHUE U peIIeHHe 3ajad,
obcyxaeHne crnoco6oB pemrenus (moaroroska k OI'D mo dusuke).

HNmnyJabce. 3aKoH coOXpaHeHUs] HMITYJIbCA

Wmnynec. M3MeHeHne ummnynbca MaTepuaibHOW Toukd. Cuctema Ten. 3aKOH COXpaHEHMs
VMITYJIbCA.

HpuMeprle membvl NPOEeKMHbLX U LlCCJZ6006'ClmeJZbCKuXpa60m.'

PeaktuBHoe aBwkenne B mpupone. PaccnepoBanue [ITII ¢ moMomipio 3akoHa COXpaHEHUS
HMMITYJTbCA.



Xapakmepucmum OCHOBHBIX 6U008 OesamenbHoCmU. YTEHHE U O6Cy>KI[eHI/Ie TEKCTa CTaTeH
I/IHTepHCT-C&fITOB, O6CY)KI[CHI/I€ JOKJIaaA0B H HpeBCHTaHHﬁ, COCTaBJICHUEC MW PCIICHHUEC 3ajady,

o0cyxkaeHue crnoco0oB perierwus (moarororka k OI'D no pusuke).

Craruka

PaBHoBecue Tena. MomMeHT cuiibl. Y CIIOBUS paBHOBECHS TBEPAOTO Tena. [IpocThie MEXaHU3MBI.
Jlabopamopnvie pabomel (¢ HCNOJIb30BaHHEM 00opyaoBanus «Touka pocTay):
Omnpenenenre NEHTPOB MacC Pa3IUUHbIX TN (TpU cocoba).

HpuMeprze membvl NPpOEKMHbLX U ucmedoeameﬂbcxuxpa6om:

HpI/IMeHeHI/IC INPOCTBIX MCXAHHU3MOB B CTPOUTCIBCTBC. OT 3CMJIIHKU OO0 He60c1<pe6a.
Hccnenosanue KOHCTPYKIHUHN BCJIOCHUIICAA.

Xapakmepucmuxa OCHOBHLIX 6U008 OesamenbHOCmuU: YTeHUe U OOCYXKAEHUE TEKCTa CTaTel
UHTEPHET-CAlTOB, OOCYXJEHUE IOKIAJ0B U IPE3CHTALUl, COCTABICHUE U pPELICHHE 3a/ad,

o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no pusuke).

Mexannuyeckue K0J1e0aHus U BOJHbI

Mexannueckue kosnebanus. [IpeoOpasoBaHue »HHEpruM MNP MEXAHUYECKHX KOJICOaHUSIX.
Matematnueckuii U TNpYKUHHBIM MasTHUKU. CBOOOJHBIE, 3aTyXawllWe U BBIHYKICHHbIE
koseOanus. Pezonanc. Mexannueckue BojHbL. JlJInHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnuie pabomul (¢ ncnoab30BaHneM o6opynoBanus «Touka pocra):
N3yuenune konebaHuii HUTSIHOTO MasiTHUKA.

IIpumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CtpyHHBIE MYy3BIKaJIbHBIE HHCTPYMEHTHI. KonebaTenpHbIe CHCTEMBI B TPUPO/IE U TEXHHKE.

Xapaxmepucmuka OCHOBHBbIX BUO08 O0esIMEIbHOCMU. YTCHUE U 06C}’)KI[CHI/IC TEKCTa cTaTeu
HHTCpHCT-CaﬁTOB, 06CY)KIICHI/IG JOKJIaa0B H HpCSCHTaHHﬁ, COCTaBJICHUC U PCHICHUC 3a/lay,

obcyxeHne crnocoooB pemrenus (moarotoska k OI'D mo ¢usuke).
JJIeKTPOMAarHUMTHbIE KOJIe0AHUS U BOJIHbI

[Tepemennsbrit snexkTpudeckuii Tok. KonedarensHblii KOHTYp. BeIHYKneHHbIE U cBOOOAHBIE DM

KoJieOanusa. DM BOJIHBI U UX CBOMCTBA.

HpuMeprze membvl NPOEKMHbLX U ucme()oeameﬂbcxuxpa6om:

[TpyHIMIIBI pagMOCBA3M W TeNeBUACHMs. BnusHue OM uznyueHMil Ha JKHMBBIE OPraHU3MBI.
OnexTpoMarauTHoe udinydenne CBYU-neun.



Xapaxmepucmuxka OCHOBHBIX U008 OesMeIbHOCMU: YTCHHE W O0CYXKJICHHE TEeKCTa craTei
HMHTEPHET-CATOB, OOCYX/ICHHE TOKJIAI0B M TPE3CHTAIMH, COCTABJICHHWE M pEIICHHE 3ajad,
o0cyxkaeHue crnoco0oB perierwus (moarororka k OI'D no pusuke).

Ontuka

Uctounuku cera. JleiicTBUs cBeTa. 3aKOH MPSMOJIUMHEMHOTO PacrlpoOCTpaHEHHsS CBETa. 3aKOH
oTpaxkeHus cBeta. [loctpoenne n300pakeHuil B IIIOCKOM 3epKaie. 3aKOH MPEIOMIICHHS CBETa Ha
IUIOCKOM TpaHMLIE JBYX OJHOPOAHBIX Npo3pauHbiX cpen. llpenomneHue cBera B mpusMe.
Jucnepcust cBera. SIBieHHE IOJIHOTO BHYTPEHHEro orpaxkeHus. JIuH3bl. TOHKME IMH3BL
[TocTpoenue u3z00pakeHH, CO37aBaeMbIX TOHKMUMH JuH3aMmH. ['11a3 u 3penue. Ontuueckue
PUOOPHI.

Jlabopamopuvie pabomel (¢ HCMoJb30BaHHeM 00opynoBanus «Touka pocray):
DKcnepuMeHTalbHask IPOBEpPKa 3aKOHA OTPAKEHUS CBETA.

N3mepenne nokazaresns NpeoMIIeHUs BOBI.

N3mepenune GpokycHOTo paccTOSHUS COOUPAOIIEH JINH3HI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENbCKUX PAOOM.:

Ucropus uccienoBanusi CBETOBBIX SIBIICHUM.

N3roroBnenue kanemgockona.

Xapakmepucmuka OCHOBHBIX 6UO08 OesAmelbHOCmU. YTeHHEe M OOCYXIeHHME TeKCTa cTaTei
UHTEPHET-CAlTOB, OOCYXJEHUE IOKIAJ0B U IPE3EHTALUN, COCTaBICHUE U pEIICHHE 33a7ad,

oOcyxkaeHue crnoco0oB pernenus (moaroroska k OI'D no pusuke).

®du3uka aToMa U aTOMHOI'0 gapa

Crpoenue aroma. Ilornomenue u ucnyckanue csera aromamu. Ontudeckue cekTpbl. OIbITHI
Peszepdopna. Ilnanerapnas monens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsI0BO€ M MacCOBOE
yucia. SlaepHpie Cuiibl. DHEPTHUs CBSI3W aTOMHBIX s7Iep. 3aKOH PaJlOaKTUBHOTO pacnasa. Anbda-
u Oera-pacnazpl. [IpaBuna cMmemienus. SnepHele peakiuu. JledeHue u cuHTe3 sjep. SnepHas
sHepreTuka. Mctounuknu sHeprun ConHua u 3Be3A. Peructpanns sinepHbIx nsnydeHuil. Bavsaue
PalMOAKTUBHBIX M3JIYyYEHHUH Ha >KUBbIE OpraHu3Mmbl. JlozumeTpus. DKojorudeckue mpoodiIemMbl
SJIEPHON YHEPTETUKHU.

IIpumepHvie membl RPOEKMHBIX U UCCIEO008AMENLCKUX pAOOM.:
Hcropus uzydeHuss aroma.

Wzmepenue KI1/] conneunoii 6arapen.



Xapakmepucmum OCHOBHbIX 6U008 OesimelbHoCmu: YTCHHE WU O6Cy}KI[eHI/Ie TEKCTa CTaTeH
HHTepHeT-CafITOB, 06CY)KI[CHI/I6 JOKJIaaA0B H HPBSCHTaHI/Ifl, COCTaBJICHUEC MW PCIICHHUE 3ajad,

o0cyxkaeHue croco0oB perierwus (moarororka k OI'D no usuke).

®opMbl oprannzannu 00pa3oBaTeIbHOIO Npouecca:
- IpyMIIOBasi; -

WHJIUBUyaJIbHAs

- (hpoHTANBHASL.

Beaymme TexHosoruu:

Hcnonp3yloTcss 3J€MEHTHI CIEAYIOIIUX TEXHOJIOTMM: MpOEKTHas, MHpoOJeMHOro oO0ydyeHus,
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHHs, NpOoOJIEeMHOT0 Juasora,
UrpoBasi.

OcHoBHBIE MeTOAbI PA00OTHI HA YPOKe:

BGI[YIHI/IMI/I METOJaMU 06yqu1/151 SABIIAKOTCA: ‘IaCTH‘IHO-HOHCKOBOﬁ, METOJA MaATeMaTH4CCKOI'o

MOJCIIMPOBAHUA, aKCMOMAaTHYECKHUM METO/I.

DopMbI KOHTPOJISA:

Tak xak 3TOT KYypC ABJIACTCA OONNOJIHUTCIBHBIM, TO OTMCTKA B 0ajax He CTaBHTCA.

VYyamumiicst yauTcs OLEHUBATH ce0s U IPYTUX CaM, YTO MO3BOJISET pa3BUBATh YMEHUS CaMOAHAIIN3a
U COCOOCTBYET PA3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JINYHOCTH yuarierocs. BoisiBnenue
MIPOMEXKYTOUHBIX M KOHEYHBIX PE3yJbTAaTOB YYAIIUXCA IPOMCXOAUT YEpe3 IMPAKTHUECKYIO
JesITeIbHOCTD; 3a4eTHbIE PA0OTHI:

¢ TCMaTH4CCKasa HOI[60pKa 3ala4q Pa3JIMIHOIO YPOBHA CJIOKHOCTHU C ITPEACTABICHUEM PA3HBIX
METOJ0B peICHUA B BUJC TEKCTOBOIO AOKYMCHTA, NIPE3CHTAlUU, (l).]]i)lll'

aHMMAaIMK, BUIEOPOJTUKA Wi WeD - cTrpaHuubl (caiita)
* BBICTaBKAa IIPOEKTOB, IIPE3ECHTALINI;

* JIEMOHCTpAIMs SKCIIEPUMEHTa, KaueCTBEHHOM 3aJjaul C Ka4eCTBEHHBIM (YCTHBIM WM B BUAC
NPUIIOKEHUSI, B TOM 4YHCIE, MPE3eHTalMel) ONMMCaHueM TIpoliecca Ha 3aHATUH, (ecThBaie
HKCIEPUMEHTOB; (PU3HUUECKUE OIMMITHAIBI.



KanennapHo-temaTnueckoe nJiaHupoOBaHue 7 KJIace

Ne | Hata Tema ypoka Hcnonws3oBanue 000pynoBaHUS MIpUMCYAHNE
MMpOBCACHUSA LCHTpa eCTCCTBeHHOHay‘IHOﬁ n
n/n TEXHOJIOTHYECKOU
Ilnan | @akT HarpaBieHHocTel «Touka pocTta»
1. Beeaenue (14)
1 BBognoe 3anstue. Llenu u KommsroTepHoe 060py1oBaHme
3aga4M Kypca. TexHuka
0€30MaCHOCTH.
2. Poib 3KcniepuMeHTa B )KU3HM YejioBeka (34)
2 Cucrema enunun, nousrue o | KomnsrorepHoe obopynoBanue
OpsIMBIX M KOCBEHHBIX
U3MEpEHUSIX
3 Ou3nYecKuil SKCIIepUMEHT. O6opynoBanue A AEMOHCTpalui
Buner ¢pusudeckoro
9KCIIEPUMEHTA.
[TorpemHocTs n3MepeHusl.
Buael norpemnocrei
n3Mepenus. Pacuér
MOTPEIIHOCTH U3MEPEHMUSL.
4 JIaGoparopHas pabota O6opynoBanue Juist 1aOOPaTOPHBIX
«M3mepenne oobema paboT ¥ YUEHUYECKUX OMBITOB
TBepaoro Tena». [Ipasuna
odopmiieHus 1abopaTopHOM
paloThI.
3. Mexanuxka (84)
5 PaBHOMEpHOE 1 O6opynoBanue ams
HEPaBHOMEPHOE JBUKEHUS. | J1ab0OpaTOPHBIX pabOT U
6 YUEHUYECKHUX OMBITOB (Ha 0aze
I'padmueckoe KoMIuteKToB 1151 OI'9)
MIpe/ICTaBICHHE JABHKEHUS.
7 Pemenwue rpaduyeckux 3agad,
pacuer ImyTu U cpeaHen
CKOPOCTH HEPaBHOMEPHOTO
JIBKEHUS.
8 [TonsiTve nHEpUMU U
UHEPTHOCTH.
[lenTpobexHas cuia.
9 Cwita ynpyrocTtu, cujia

TpPEeHHUS




10

11

JlaGopatopHas
pabora
«Uccnenosanue
3aBUCHMOCTH CHIJIBI
YIOPYTOCTH,
BO3HHUKAIOIIEH B
MPY>KHUHE, OT CTCTICHH
nedopmaruu
MIPY>KUHBD».

JlaGopaTtopHnas pabota
«Omnpenenenue
koa(durmenTa TpeHust
Ha TpUOOMETpE».

O6opynoBanue ajs1 1a00paTOPHBIX
paboT ¥ YYCHHUECKHUX OIBITOB (Ha
6a3e komriekToB st OI'D)

12

JlaGopaTtopHnas pabota
«HccnenoBanne
3aBUCUMOCTH CHJIBI
TPEHUS OT CHJIIBI
HOPMAaJILHOTO JIaBJICHUS.

Ob6opynoBanue ISt
J1a00paTOPHBIX pabOT U
YUEHHYECKUX OIBITOB

4. 'mapocratuka (124)

13

14

[TnoTHOCTH. 3a1aua Haps
I'epona

Pemenne 3amay moBRITIIEHHON
CJIO’)KHOCTH Ha pacuer
IUIOTHOCTH BEIIECTBA.

O6opynoBanue 1151 I€MOHCTpaIui

15

16

17

Pemenne 3a/1a4 moBhIIIEHHON
CII0KHOCTH

JlaBiieHME KUIKOCTH U Tasa.
3akon [lackans

Coo0mmaronuecs: CoCy/Ibl.

OO6opynoBanue sl I€MOHCTpaIui

18

19

20

JlaGopaTtopHnas pabota
«H3roToBIIeHNE MOIEH

dbonTaHa»

JlaGopaTtopHnast pabota
«M3roToBrieHNEe MOJIETH

¢donTaHa»
3akon [lackans. [laBienue B
KHUJIKOCTSIX ¥ ra3ax.

Fnz[paBanecxne MalllMHBbI.

CooOmaromnuecst COCY/Ibl.

O6opynoBanwue s 1a60paTOPHBIX
paboT ¥ YYCHHUECKHUX OIBITOB (Ha
0asze koMmIuIekToB 11t OI'D

21

Brerrankusaromas cuia.
3akoH Apxumena.

OO6opynoBanwue 1151 IEMOHCTpaIUi




22

JlaGopatopHas pabora
«BblsicHeHUE yCII0BUS
TUIaBaHUS TEI.

ObopynoBanue s
nabopaTopHBIX padboT U
YICHHYECKUX OIBITOB

23

bnok 3aJla4 Ha 3aKOH
Ilackans, 3aKkoH ApXumesa.

ObopyaoBaHHe Ul I€MOHCTpAlMii

24

brok 3a1a4 Ha 3aKoH
I[Tackans, 3aKoH ApXHUMe/a.

5. Crarn

Ka (104)

25

bnok. Ppluar.

ObopynoBaHKe 7151 AEMOHCTpaIIUii

26

PaBHOBecHe TBEp/IBIX TEll.
MowmenT cussl. [TpaBuio
MOMEHTOB.

27

LleHTp TAKECTH.
HccnenoBanue pa3inuuHbIX
MEXaHHYECKUX CUCTEM

ObopynoBaHHe 7151 AEMOHCTpalIUi

28

KOMGI’IHHPOB&HHH@ 3aJa4u,
HCIIOJIb3YA YCIIOBHA
paBHOBECH.

29

KomOMHHpOBaHHbBIE 3a/1a4yH,
UCTIONTB3YS YCIIOBHS
paBHOBeCHH

30

JlabopaTtopHas pabora
«H3roroBrenne
paboTaroleii cucTeMsl
o1okoB». OdopmileHHe
paboThl.

ObopynoBaHue Jis
nabopaTopHBIX paboT U
YUCHMUYECKHX OILITOB (Ha Oaze
KOMILUIEKTORB 11 OI'D

31

Pabota Hax npoektomM
«bnokuy». JlabopatopHas
pabota «M3rorosnenue
paboTaroliei cucTeMbl
0JIOKOB».

32

JlabGopaTtopHas pabora
«M3roToBreHne
paboTarormeii CHCTeMBI
OJIOKOBY.

OGopynoBanue ULt
nabopaTOpHBIX padoT U
Y4EHHUYECKHX OIBITOB

33

Odopmiierne paboThl.

KomnbrotepHoe o6opyoBaHue

34

3amntuTa ITPOCKTOB.

35

Penienne oMmMnuagHbIx 3a1a4

36

Penienne oMmMnuagHbIxX 3a1a4




KanennapHo-TemaTnuyeckoe nJiaHupoBaHue 8 Kiace

No | Hata Tema ypoka Hcnonbs3oBanue 000pynoBaHUS MpYMEYaHUE
HPOBEACHUA LIEHTpa €CTECTBEHHOHAY4YHOU U
n/n TEXHOJIOTUYECKON
Mnan ®akTt HaHpaBJ’ICHHOCTCﬁ «Touka pocTa»
1. Beeaenue (14)
BBognoe 3anstue. Llenu u KommerotepHoe o6opynoBanue
3a7a4M Kypca. TexHuka
1 0€30MaCHOCTH.
2. TensioBbie siBaenus (12 )
2 PaznooOpa3ue TermnoBbix KomnerotepHoe o6opyoBaHue
aBieHun. TeroBoe
pacuiMpeHue Tedi.
3 JlaGopaTtopHnas pabota ObopynoBanue TUTSt
«I3MeHeHus IIMHBI Tena n1abopaTopHbBIX paboT U
IIpU HarpeBaHUU U YUEHUYECKUX OMBITOB
OXJIAXKICHUIY.
4 Tennonepenaua. O6opynoBanue A AEMOHCTpalui
HaGnronenue
TETJIOTPOBOIHOCTH BOJIBI U
BO3/1yXa.
5 JlaGoparopHas paboTa O6opynoBaHue a5 1a00paTOPHBIX
«3mepenue yaenpbHOM paboT ¥ YUEeHUYECKUX OMBITOB (HA
TETIIOEMKOCTH PA3TUIHBIX 6aze komruiekToB ans OI'D
BEILIECTBY.
6 [1naBrneHue u OTBEpIEBaHUE.
JlaGoparopHas pabota
«Ot1nuBKa mapauHOBOTO
COJIIATHKAY
7 JlaGoparopHas paboTa O6opynoBanue Ui
«Habmonenue 3a 1a00paTOpHBIX PAdbOT U
TUTABJICHUEM JIba) YYCHHYECKUX OIMBITOB
8 Pemenne omnMmmragHBIX OO6opynoBanwue 151 IEMOHCTpaIui
3a/1a4 Ha ypaBHEHUE
TEIIOBOTO OanmaHca
9 Pemenne onnMmnnaHeIX OO6opynoBanwue sl I€MOHCTpaIui
3a/1a4 Ha Pacu€T TETIOBBIX
IIPOLIECCOB
10 JlaGopaTtopust
KpHUcTaorpaduu.
11 Hcnapenune u KoHAEHCAIHSI. OO6opynoBanwue 1151 IEMOHCTpaIUi




12

CocraB atmocdepsl,
HaOJII0ICHUE TIepexoia
HCHACBIIICHHBIX ITApOB B
HAaCBIIIICHHBIC.

OO6opynoBanwue 1151 IEMOHCTpaIUi

13

BnaxnocTs Bo3yxa Ha
pPa3HbIX KOHTUHEHTAX

O6opynoBanue A1 IEMOHCTPAIHA

3. DuekTpuueckue aBjaeHus (84)

14

Muxpomup. Monenu atoma,

CYILIECTBOBABILIKE JO HAaYyaja
XIX

O6opynoBanue A1 IEMOHCTPALHA

15

16

Hcropust OTKphITHS U
JIEHCTBHSI TAJIbBAHUYECKOTO
JJIEMEHTa

Ucrtopus co3panus
ANEKTPOPOPHOIT MAITUHBI

KommnbrorepHoe obopynoBanue

17

OmngiTel BosbTa.
DNEKTPUUECKUN TOK
B AJICKTPOJIUTAX.

KommnbrorepHoe obopynoBanue

18

Pemenne onuMmmagHeIX
3a/7a4 Ha 3aKOHBI
OCTOSTHHOTO TOKa

O6opynoBanue 1151 I€MOHCTpaIui

19

HaoOmronenne 3aBucuMOCTH
COHpOTI/IBJ'IeHI/Ifl HpOBO}IHI/IKa
OT TEMIIEPATYpPHI.

O6opynoBanue 1151 I€MOHCTpaIui

20

JlaGopaTtopHnast pabota
«OrnpeneneHue CTOUMOCTH
M3PacX0I0BAHHOMN
AIIEKTPO3HEPTUH

10 MOIIIHOCTH NMOTpeOuTENs U
10 CUETYUKY»

ObopynoBanue 11 1a00paTOPHBIX
paboT ¥ YYEHUUECKHUX OIBITOB (Ha
6a3ze kommekToB A OI'D

21

Pemenne omnMmnnagHbeIX
3a7a4 Ha TEIUIOBOE AE€HCTBHE
TOKa

OO6opynoBanwue 151 I€MOHCTpaIUui

4. JneKTpOMArHUTHBIE siBJIeHUd (34)

22

OJEeKTPOMarHUTHBIE SIBJICHUS.
DeKTpou3MepUTEIbHbIE
puOOpBHI.

ObopynoBaHue A AEMOHCTpalui

23

24

MarnauTHast anomamnus.
MarunuTHsle Oypu

Pa3zHoBugHOCTH
BJIEKTPOJIBUTATENICH.

O6opynoBaHue AJis AEMOHCTpAIUi

5. OnTuyeckue siBJieHUud (749)




25

26

Hcrounnku cBera: Terossie, | O0opyaoBaHUE 151 AEMOHCTPAIIUNA
JIIOMUHECLICHTHEIE

DKCIepUMEHT HaOJII0ICHHE.
MHorokpaTHoe U300pakeHue
npeMeTa B HECKOJIBKUX
IUIOCKHX 3epKajax.

27

N3roToBUTH NEPUCKON H C OO6opynoBanue 15 IEMOHCTpaIUi
€ro MOMOIIIbIO TIPOBECTH

HaAOJIFOIEHUS

28

[IpakTuueckoe O6opynoBanue A AEMOHCTpalui
MCIOJIb30BaHNE BOTHYTHIX
3epKai

29

30

31

3puTeabHbIC UILTIO3UH, O6opynoBanue A AEMOHCTpalui
[Topoxmaembie
MPEJIOMIIEHUEM CBETA.
Mupaxu.

Pa3zBuTHe BOJIOKOHHOMI
OIITUKHU

Hcnons30BaHne 3aKOHOB
CB€Ta B TCXHUKEC

6. YesroBek u npupoaa (3u)

32

33

34

ABTomartuka B Hamel )ku3au | KommbroTepHoe o0opynoBanue

Panno u TeneBuacHue

AnbTepHAaTUBHBIE UCTOYHUKHU
sHepruu. Buasl
AIIEKTPOCTAHLINI

35

Pemenne oauMmaaHbIX
3agaq

36

Pemenne oauMImaaHbIX
3aaa4




KanennapHo-temaTnyeckoe njiaHupoBanue 9 kiaace

Ne | Hara Tema ypoxka Hcnons3oBanne 060pymoBaHus MpUMEYaHue
MPOBEICHUS IICHTPa €CTeCTBEHHOHAYYHO! U
/i TEXHOJIOTUYECKOM
Mnan | ®akr HarnpasieHHocTel «Touka pocTay
1. Beenenmne (14)
1 BBoanoe 3anstue. Llenu u KommsroTepHoe 060py1oBaHme

3ajaun Kypea. TexHuka
0€30I1aCHOCTH.

2. Kunematuka (7 1)




CrocoOs! oImucanus
MEXAHUYECKOTO IBUKECHUS

OO6opymnoBanue 151 IEMOHCTpAIU

3 [TpsimonuHeitHOe paBHOMepHOE | O6opyI0oBaHMe ISl IEMOHCTPALIHiA
JBUKEHHE MO IIOCKOCTH.

4 OTHOCUTEIBHOCTH ABIKEHUs. | OOGopyaoBaHue ISl IEMOHCTPAIIHiA
CnosxeHue IBUKEHUN.

5 JlaboparopHblie pabOTHI: O6opynoBanue JUTSL
«3yueHune NBUKEHUS 1abopaTopHbBIX paboT U
CBOOOJTHO MA/IAIOMIETO TEIa», | YUEHHYECKUX OIBITOB
«M3y4yeHue IBUKEHUS TeEIa 110
OKPYKHOCTH

6 Kak u kyna nonerena O6opynoBanue i JeMOHCTpaLUN
BUIITHEBas KocTouka? Pacuer
TPACKTOPUU JBIKEHUS TEll U
NepPCOHaXXKEN PaccKa3oB
P.Pacmn o Mronxay3ene

7 HcTtopuueckas O6opynoBanue 1Jis JeMOHCTpALIUN
PEKOHCTPYKITUS OITBITOB
[Manunes no onpeneneHuro
yCKOpeHus .

8 Ornpenenenne CKOpOCTH O6opynoBanue i JeMOHCTpALIUN
PaBHOMEPHOTO JIBFDKECHUS TIPH
HCIIOJIb30BaHUU TPEHAXepa
«0eroBas JOPOKKay.

3. Imnamuxka (84)

9 Cuna Bonu, cuna yoexnenus | O6opyaoBaHue A JEMOHCTpaLUi
WK cuia - puznyeckas
BEIMYMHA?

10 JlaGopaTtopHast pabora: Ob6opynoBanue TUTSt
«/3MepeHne MacChl TeIay n1abopaTopHBIX paboT u

YUEHUYECKUX OTBITOB

11 JIBuKeHue Tena mnoj
JENCTBHEM HECKOJIBKUX CHIT

12 JIBHKeHHE CuCTEMBI O6opynoBanue 1Ji JeMOHCTpaLUi
CBSI3aHHBIX TEJ

13 JlaGopaTopHbie O6opynoBanue TUTSt
paboTel: «3ydenne TpeHus 11abOpaTOPHBIX paboT U
CKOJIbXKCHUS» YUCHHUYCCKHX OIIBITOB

14 JlnHaMHKa paBHOMEPHOTO O6opynoBanue i JeMOHCTpaLUi
JBUKEHHS 110 OKPY>KHOCTH

15 HcTopust pa3BUTHS O6opynoBanue 1Ji JeMOHCTpaLUN

NpeaCcTaBIeHU 0 BeeneHHOM.

ConneuHas cucrema.




16

OTKpBITHS HAa KOHYMKE Iepa.
IlepBble UCKyCcCTBEHHBIE
CIyTHUKH 3€MIIH.

ObopynoBanue s

JIEMOHCTpALUI

4. Umnyabc. 3aKoH coXpaHeHHusI UMITyJibca (34)

17 Kak BbI IXTYy Ha30BeTe... KomnerotepHoe o6opynoBanue

18 PeakTuBHOE IBU)KEHUE B
IpUpOJIE.

19 Paccnenosanue TII ¢ KomnerotepHoe o6opynoBanue
MOMOIUIBIO 3aKOHA COXPAHEHHUSI
UMITyJIbCa

5. Craruka (24)

20 JlaGopaTtopHas pabora: Ob6opynoBanue JUTSt
«Ornpenenenue HEHTPOB MacC | JJabopaTOPHBIX PadOT U
pa3INYHBIX Tel (TpU YUEHUYECKUX OMBITOB
crocoba)»

21 [TprMeHeHne mpoCThIX KommerotepHoe o6opynoBanue

MEXaHH3MOB B CTPOUTEIILCTBE:
OT 3eMJISTHKH 710 HeOOCKpeda




6. Mexanu4eckne Ko0J1e0AHHA H BOJHBI (34)

22 Buapl MasgsTHUKOB U X ObopynoBanue 1J1s
KoneOanuii JIeMOHCTparuii
23 Yro nepeHocHT BoJiHA?
24 KoneGarenbHble cucTEMBI B
IPHUPOJIE U TEXHUKE
7. JNeKTPOMATHHTHBIE KOJ1e0aAHHS H BOJIHBI (24)
25 DKCIepUMeHTaIbHAs KomnbroTepHoe obopynoBaHue
IIpoBepKa CBOICTB DM BOJIH.
HccnenoBanue KommbioTepHoe o0opy/ioBaHHE
26 HIIEKTPOMArHUTHOTO
u3nydyeHust CBU-nieun
8. OnTuka (49)
27 H3roroBnenue Moaenu KomnbroTepHoe obopynoBaHue
Kajieiijockona.
28 DKcrnepuMeHTallbHAS ObopynoBanue JyIst
MpOBEpKa 3aKOHA OTPAKEHUs | JIeMOHCTpaluid
CBETA.
29 JlabopatopHas paboTa: ObopynoBanue 1Jis
«3MepeHne mokazarens nabopaTopHBIX paboT U
NPeJIOMIICHHS BOJIbI» YYEHHUYECKHX OIBITOB
30 Kak ornuuatorcs nokasatenu | OBopynoBanue A
MPETOMIICHUS [IBETHOTO JIEMOHCTpAaIHi
CTeKJIa
9. ®u3uKa aTOMa H ATOMHOIO siApa (44)
[Tornomenue U UCycKaHue KommnbroTepHoe obopynoBaHue
31 cBeTa aromamu. OnTH4YecKkue
CIIEKTPBI.
32 W3mepenne KI1/] conneynoii
Oarapen
Bnusinue paanoakTHBHBIX
33 M3Jy4EeHUI Ha KUBbBIE
OpTaHU3MbI
34 CniocoOBl 3alllUThI OT

pPadiHOaAKTHBHBIX H3ﬂy‘{€HI/Iﬁ




35

Pemenne OJIMMIIMAIHBIX 3aJa4

36

Pemenne OJIMMIIMAHBIX 3aJa4




