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IInanupyemble pe3yIbTaThl OCBOEHHUS POrpaMMbl BHEYPOUHOIi JesITeTbHOCTH «JKCIepuMeHTapHii mo gpusuke» (¢
HCcnoab30BanneM odopynosanus «Touka pocra») B 7-8 Kiaaccax.

Peanmsarus porpaMmbl CHOCO6CTByeT JTOCTHXKCHHUIO CIICAYIOIIUX PEe3yJbTaTOB:

JIndHOCTHDBIE:

B cdepe TMIHOCTHBIX YHUBEPCAIBHBIX YIEOHBIX NEHCTBUI yJaIuxcs:
* y4eOHO-TI03HAaBaTEIbHBII HHTEpEC K HOBOMY Y4eOHOMY MaTepHaily ¥ CriocodaM pelieHns] HOBOH 3a1auw;

* OpHEHTAIVs HA IOHMMaHNe MPUYNH ycIexa BO BHeyIeOHOH JIeITebHOCTH, B TOM YHCIIe Ha CaMOaHAIN3 U CAMOKOHTPOJIb
pe3yabTaTa, Ha aHaJIN3 COOTBETCTBHS Pe3yIbTaTOB TPEOOBAHNSIM KOHKPETHOH 3a1auH;

* CIOCOGHOCTH K CAaMOOIICHKE Ha OCHOBE KPHTEPHUEB YCIEITHOCTH BHEYUEOHOM eI TeIBHOCTH;
Obyuarowuiics NOTYHUM 803MONCHOCHb 015l YOPMUPOBAHUL:

* BHyTpeHHeﬁ TMO3UINH HIKOJIbHUKA Ha YPOBHE IOJIOKUTEJIBHOI'O OTHOIICHUS K HIKOJIC, TIOHUMAaHUA HCOGXOI[I/IMOCTH yueHus,
BBIPAXXCHHOI'O B HpCOGJTaZ[aHI/II/I y'-{e6HO-1'I03HaBaTeJ'IBHBIX MOTHUBOB;

* BBIPQ)KCHHOH yCTOIYMBON y4eOHO-II03HABATENILHOI MOTHUBAIIMH YUCHUS;

* YCTOWYMBOrO y4eOHO-TI03HABATEIFHOrO HHTEpeca K HOBBIM OOIMM CHOC00aM pelleH s 3a1ad.

MeTaﬂpeHMeTHbIe:

B cdepe peryIsiTHBHBIX yHUBEPCAIbHBIX YHEOHbIX IEHCTBUI ydanmxcs:

¢ INTAaHUPOBATHL CBOU JICHCTBUS B COOTBETCTBHH C TIOCTABJICHHOMN 3aa4eil 1 YCJI10BUAMU €€ pealin3aliuy, B TOM YUCIIE BO
BHYTPEHHEM IIIAHE;

® YUUTBIBATh YCTAHOBJICHHBIC TIpaBUJIa B INITAHUPOBAHUU U KOHTPOJIE criocoda peuicHus;
* OCYLIECTBJIATH WUTOTOBBIN U MOLIArOBBIN KOHTPOJIb 110 PE3YIIbTATY;

* OLICHUBATH PABUIILHOCTD BBHIIIOJIHEHHS ICHCTBHS HA yPOBHE aJeKBATHOM PETPOCTICKTHBHOI OLICHKH COOTBETCTBHS
pe3yabTaToB TpeOOBaHUAM JaHHOW 3a/1a4M U 33aJa4HOil 00JacTy;

* aJICKBaTHO BOCIPUHHUMATh MIPEJIOKEHUS U OLEHKY YUUTENIeH, TOBapHILEH, poauTeneld u Apyrux Jroeil;
* pa3IuyaTh Crocod U pe3ysbTaT ACHCTBUSL.

Obyuarowuiicss nOIyHUm 603MOHCHOCHIb HAYUUMCA:

* B COTPY/IHUUYECTBE C YYUTEIEM CTaBUTh HOBbIC yueOHbIE 3a/1au;

* IPOSIBIIATH [O3HABATENBHYIO HHULIMATHBY B y4€OHOM COTPYIHHYECTBE;

* CAaMOCTOSITEINILHO a/ICKBATHO OLIEHMBATh MPABUILHOCTH BBIMIONHECHHS ACHCTBHS M BHOCUTh HEOOXOIUMbIE KOPPEKTUBEI B
HCIIOJIHEHHE KaK T0 XOAY €ro peaqu3alyu, TaKk U B KOHIIE JeHCTBUSL.

B cdepe mozHaBaTeJbHBIX YHHBEPCATBHBIX YUEOHBIX ICUCTBUIl yHAIIUXCS:

* OCYILLIECTBIISATH IIOUCK HEOOX0ANMOW MH(OPMALIMH JUIS BBIIOIHEHHS BHEYYEOHBIX 33/IlaHUH C UCIIONB30BAHUEM yueOHOM
JIUTEPATYPBI U B OTKPHITOM MH()OPMALHOHHOM IPOCTPAHCTBE, SHIUKIIONE/MI, CIPABOYHUKOB (BKIIIOYAsH 3JIEKTPOHHBIE,
1 (POBBIE), KOHTPOIUPYEMOM HPOCTPAHCTBE

WuTepuera;

* OCYIIECTBIISATH 3aMKCh ((PHUKCALUI0) BEIOOPOUHON HHPOPMALUK 00 OKPYKAIOIeM MUpE U O cebe CaMOM, B TOM YHCIIE C
nomMotipto uHeTpymenToB UKT;

* CTPOUTD COOOIICHUS], TPOSKTHI B YCTHOW M MMMCBMEHHOMH (opMme;

* IPOBOJIUTH CPAaBHEHHE U KIaCCH(HUKALMIO MO 3aJaHHBIM KPUTEPHSIM;

* YCTAQHABIIMBATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U B H3y4aeMOM Kpyre sIBJICHHIT;

* CTPOUTD PacCyXACHUS B popMe CBS3HU MPOCTHIX CY)KIEHUH 00 00BEKTe, ero CTPOSHHH, CBOMCTBAX M CBS3aX;
Obyuarowuiica NOTYHUmM 03MOACHOCHb HAYUUMBCA!

* OCYIIECTBIISITH PACIIMPEHHBIH MOMCK HH(POPMALUH C UCIIONB30BAaHUEM PECYpcoB OnOmHoTek u cetn MuTepHeT;



® 3allMCbIBaTh, q)HKCI/IpOBaTL I/IHCl)OpMaLII/IIO 00 OKPYKaroluX ABJICHUAX C ITIOMOLIbIO NHCTPYMEHTOB I/IKT,

¢ OCO3HAaHHO U IMMPOU3BOJIbBHO CTPOUTH COO6H_IeHI/I$I B yCTHOﬁ ¥ IUCbMEHHONU Q)opMe;

* OCYHICCTBJIATH BI)I60p Haubosee Sq)q)eKI'I/IBHBIX Croco0oB peuieHud 3aaa4 B 3aBUCUMOCTHU OT KOHKPETHBIX yCHOBHﬁ;
¢ CTPOUTH JIOTHUIECKOE PACCYKJICHUE, BKIIHOYAONICE YCTAHOBJICHHUC ITPUYINHHO-CIICICTBEHHbIX CBHSeﬁ;

® MOr'yTr BBINTH Ha TeOpCTI/I‘ICCKI/Iﬁ YPOBCHL PCHICHUA 3a1a4: pEIICHUEC 110 ONPEACICHHOMY IUIaHY, BJIaJICHUE OCHOBHBIMU
npueMamMu pelICHUA, OCO3HAHUSA ACATCIIBHOCTU 110 PEIICHUTIO 3a/Ia4H.

B cdepe KOMMyHMKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUH yJalnuxcs:

¢ aJICKBAaTHO MCIIOJIb30BaTh KOMMYHUKATHUBHBIC, ITPEKIAE BCEI'O - PEUCBLIC, CPEACTBA IJIsd PEIICHUA Pa3JIMIHBIX
KOMMYHUKATHUBHBIX 3a/la4, CTPOUTb MOHOJIOTHYECKOC COOGIHGHI/IC, BJIAJICTH Z[I/I&JIOFI/I‘{CCKOﬁ (1)0pMOI‘/'I KOMMYHUKallUH, UCIIOJIb3Y:,
B TOM 4YHCJIC CPEACTBA U UHCTPYMEHTLI HUKT n JUCTAaHIIHOHHOI'O 06I_HCHI/I${;

¢ JO0IIYCKAaTb BO3MOXHOCTDH CYILICCTBOBAHUS Y J'[}O}:[eﬁ Ppas3iinYHbIX TOUCK 3pEHMS, B TOM YHCJIC HE COBIIAJAONINX C €TO
CO6CTB€HHOI>1, 1 OPUCHTHUPOBATHCA HA MO3ULHUIO ITapTHEPA B 06H1€HI/II/I u BSaHMOI[CﬁCTBHH;

* YUUTBIBATh Pa3HbIC MHEHHS U CTPEMHUTHCS K KOOP/MHAIIMH PA3TMYHBIX MMO3HUIHI B COTPYIHUYCCTBE;
* (opmynrpoBaTh COOCTBEHHOE MHEHHE H ITO3UIIHIO;

* JIOrOBAPUBATHCS U PHXOHUTH K OOIIEMY PEILICHHIO B COBMECTHOM JCSITEIBHOCTH, B TOM YHCJIC B CHTYAIIMH CTOJIKHOBEHHUSI
MHTEPECOB;

Obyuaowuiicss nOyHUm 603MOACHOCHIb HAYUUMbCA

* YIUTHIBATh ¥ KOOPJMHUPOBATH B COTPYIHHYECTBE OTIMYHbBIE OT COOCTBEHHOM MO3UIINH JPYTUX JIOACH;
* YIUTHIBATh pa3Hble MHEHUS U HHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO MTO3UIINIO;

* MIOHUMATh OTHOCHTEIILHOCTh MHEHHH 1 TIOJIXO/0B K PEIICHUIO MPOOIEMBI;

* APrymeHTHUPOBATL CBOIO IMMO3UIIUIO U KOOPAVMHUPOBATH €€ C NO3SUIUAMU MAPTHEPOB B COTPYAHUIECTBE IIPU BBIpa6OTKe 06H.Iel"0
peuicHus B COBMECTHOM JACATCIIBHOCTH,

¢ 3a/1aBaThb BOIIPOCHI, H606XO,HI/IMLIG JUI opraHu3aluu COOCTBEHHOU JACATEIIbHOCTU U COTPYAHUYECTBA C IAPTHEPOM;

* OCYLIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE H606X0,E[I/1My10 B3aWMOIIOMOIIb.

IIpeamerHsbie:

- OPUEHTUPOBATHCS B SIBICHUAX U 00BEKTAX OKPYKAIOIIEr0 MUPA, 3HATh I'PAHMIIBI X IPUMEHUMOCTH;

- IOHMMATh OlpeJieIeHNs] PU3NUECKUX BEJIMYUH M IIOMHHUTD ONpeenstomue hopMyIibl;

- HIOHMMATh KaKiM (DPU3MYECKUM NPUHIMIIAM U 3aKOHAM IOYMHSIOTCS T€ WM HHbIE OOBEKTHI U SBJICHHS IPUPOJIBL;
- 3HaHHME MOJIEJIM TTIOMCKA PEIeHUH U1 3a4a4 110 PU3HUKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IpUMeYaTh MOJICJIH SBJICHHI U 00BEKTOB OKPY)KAIOLIETro MUpa;

- aHAJIM3UPOBATh YCIOBUE 3aJauH;

- nepedopMyIIpPOBaTh U MOJEINPOBATh, 3AMEHSATh HCXOAHYIO 3a/1a4uy JIPYroi;

- COCTaBJIATh IJIaH PELICHHUS;

- BBIJIBUT'aTh U [IPOBEPATH MpeJylaracMble ISl PEIICHUS THIIOTE3bl;

- BJIAJICTb OCHOBHBIMU YMCTBE€HHBIMHU ONECPALUAMU, COCTABIIAIONINMUA IMOUCK PECIICHUA 3aJa4H.

Cozep:xkanue NporpaMMbl BHEYPOUHO# 1esITeIbHOCTH

7 Kjaace

BBeaenne. BeomHoe 3anstue. Llenn u 3agaun kypca. Texanka 6e30macHOCTH.

Poan JKCNIEPUMEHTA B KU3HU Y€JI0BEKA.



Teopus: VI3yauTb OCHOBBI T€OpHH TOrpemHocTei. [lorpenHocTi mpsMbIX 1 KOCBEHHBIX N3MEPEHHH, MaKCHMalIbHasI
TIOTPEIITHOCTH KOCBEHHBIX M3MEPEHHUH, YIeT IOrpeIHOCTe! H3MepeHui Tpy nocTpoeHnu rpadukos. [IpeacraBienne
Ppe3yapTaToB M3MepeHui B hopme Tabmui 1 rpadukoB.

Tpaxmuxa: OCHOBBI TEOPUH MOTPEITHOCTEH IPHUMEHSTH PH BHIOIHEHUH SKCIEPUMEHTAIBHBIX 3a/1a4, IPAKTHUECKUX paboT. (¢
HCnoab30BanneM odopynosanus «Touka pocra»)

Xapaxmepucmuka OCHOBHbBIX 8UO08 OCSIMETbHOCTIL:

[TpuBoxuTh IpHMeEpH! 00BEKTOB H3ydeHHsT PU3HUKH ((H3HUYECKHe SBIeHNS, (pU3ndeckoe Teo, BEMECTBO, (PU3NIECKOe 11oTIe).

HaGumonaTs 1 aHanm3upoBaTh Gu3ndeckue sBiIeHNs ((PUKCHPOBATH N3MEHEHHUS CBOMCTB 00HEKTOB, CPAaBHUBATH MX M 0000IIATH).
[T03HaKOMUTECS € SKCIIEPUMEHTATEHBIM METOIOM HccieqoBaHus npupoasl. Coopka mpruOopoB M KOHCTPYKIWMH. Vicrions3oBanne
HN3MEPHUTENBHBIX TPHOOPOB. BEImonHeHne 1a00paTOpHBIX U MPaKTHIECKUX padoT. J[narHocTika u ycTpaHeHne HenCIIpaBHOCTEeH

pubopoB. BeIcTpanBaHue rUMOTE3 HA OCHOBAHHH UMECIOIIMXCS JTAHHBIX.
MexaHuka.

Teopus: PaBHOMEpHOE W HEpaBHOMEPHOE IBHKEHHE. [ padrueckoe MpecTaBiIeHUe IBIKCHUS. Pemienne rpaduaeckux 3a1ad,
pacdeT myTH U CpeJHell CKOpOCTH HepaBHOMEpHOTo NBrkeHus. [loHsTHe nHepiy u nHepTHOCTH. LleHTpobexHas cuia.
[IpnmeHeHne TaHHBIX GU3NYECKNX MOHATHH B KHU3HEIEATEITHHOCTH YenoBeka. Crila ynpyrocTH, CHila TPeHHsI.

Tlpaxmuxa: ViccnenoBaHue 3aBHCHMOCTH CHIIBI YIIPYTOCTH, BO3HHKAIOIIEH B PY)KHUHE, OT CTEIEHH Ae(OpMaIliH IPYKHUHEI.
Onpenenenue ko3dduireHTa TpeHns Ha TpuboMeTpe. (€ CHoIb30BaHieM 00opynoBaHus «Touka pocTa)

HCCJ'IeZ[OBaHI/Ie 3aBUCUMOCTHU CUJIbI TPECHUS OT CUJIbI HOPMAJIBHOI'O TaBJICHUA.
XapaKmepucmuKa OCHOBHBIX U008 OCSIMEIbHOCTIU.

Amnanu3z Tabnui, rpadukos, cxeM. ITonck o0bscHeHUs HaOMoAaeMbIM COOBITHAM. Onpe/iesieHHe CBOMCTB PUOOPOB 110
gepTrexaM U MOJENIM. AHAJIN3 BO3HUKAIOIIMX MPOOJIEMHBIX cuTyaluil. 1300paxars cucreMy KOOp/AMHAT, BBIOUPATH TEIIO
OTCYETA M CBA3BIBATH €TI0 C CHCTEMON KOOpAMHAT. Mcronb30BaTh CHCTEMY KOOPAUHAT I U3y4SHHUs IPSIMOTMHEHHOT O
nBrxenus Tesa. Coopka npruOOpoB U KOHCTPYKIMIA. Vcronb30BaHle H3MEPUTENBHBIX IPUOOPOB. BhInonHeHe 1a00paTOpHBIX U
MPaKTUYECKHUX paboT (¢ ucnob3oBanneM odopyaosanus «Touka pocra»). lnarHocTHKa M YCTpaHEHHE HEUCIIPaBHOCTEH
prbopoB. BricTpanBaHue rumnoTes3 Ha OCHOBaHWH MMEIOIIUXCS TaHHBIX. KOHCTpynpoBaHue 1 MozenupoBaHye. BoinonHeHne
3a/1aHK 10 YCOBEPILEHCTBOBAHMIO NPHOOPOB. Pa3paboTka HOBEIX BAPUAHTOB OMBITOB. Pa3paboTka n MpoBepKa METOIUKH
9KCIEPUMEHTANBHOM paboThl. PaboTa B MajbIX Tpynnax. AHAIU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIIEHHE, JeHCTBHS.
Ipencrapnenye pe3yabTaToOB IAPHOU, TPYIIIOBOH AEATENPHOCTH. YUacTUe B AUAJIOTe B COOTBETCTBHH C IIPABUIIAMH PEUEBOTO
HOBEJICHMUSL.

I' uapocraTuka.
Teopus: 3axon Apxumena, 3akoH Ilackais, rHAPOCTaTHYECKOE JaBICHHE, COOOIIAOIINECs COCY/Ibl, THIPABINYECKUE MAIIHHBI.

Tpakmuxa: 3a0ayu. BITAIKUBAIOIIAS CUJIA B PA3IMYHBIX CUCTEMaX; MPUOOPHI B 3a/1a4ax (COOOILAIOLINECS COCYIbI,
TUIPaBIMYECKHE MalIMHbL, phlYary, OJI0KH). DKCIepUMEHTAIbHbIC 3aJaHUSL:

1)usmepeHue cuiibl Apxumena, 2)u3MepeHre MOMEHTA CHJIBL, ISHCTBYIOIIETo Ha phIvar, 3)u3MepeHue

paboThI CHIIBI YIPYT'OCTH IPH TIOABEME TPYy3a € IOMOLIBIO HOJBHKHOTO HJIH HETIOABMKHOTO OJIOKA. (C MCIO/Ib30BAHHEM
obopynoBanus «Touka pocra»)

Xapakmepucmuka OCHOBHBIX BUO0E OCSIMEILHOCTIU.

Awnanu3 Tabnu, rpadukos, cxem. [Touck o0bsicHeHus HabM0aeMbIM coObITHIM. COOpKa IPHUOOPOB U KOHCTPYKLIHUIA.
Hcnonb30oBaHue H3MEPUTENbHBIX NMPUOOPOB. BrinonHeHne 1abopaTOpHbIX U MPAKTHYECKUX paboT. JJHarHoCTHKA U yCTpaHEHUE
HeucrpaBHocTel npubopoB. BricTpanBaHue runore3 Ha OCHOBAaHWHM MMEIOLIMXCA TaHHBIX. KOHCTpyHpoBaHue 1 MOJIETIMPOBaHUE.
Pabora B MasbIx rpynmnax. AHAIU3UPYIOT, BEIOHMPAIOT 1 0OOCHOBBIBAIOT CBOE pelieHue, AeicTBrs. [IpeacTaBieHre pe3ynbTaToB
MapHO, FPYIIOBOH esiTenbHOCTH. [10AroToBKa COOOICHUI U JOKJIAA0B. YYacTue B IUAIOre B COOTBETCTBHH C IPaBUIIaMU
pEeYeBOro NOBEACHUSL.

Craruka.

Teopusa: bnok. Peruar. PaBHOBecue TBepApIX TeNl. Y cnoBUs paBHOBecHs. MoMeHT cuibl. [IpaBuino MmomenToB. LIeHTp TsbkecTH.
HccnenoBanue pa3nuuHbIX MEXaHUUECKHUX cucTeM. KoMOMHMpOBaHHBIE 3a/1auu, UCHIONB3Ys YCIOBHSI PAaBHOBECHSI.

Tpakmuxa: V3roToBrneHre paboTaroIell CHCTEMbI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX 81008 OesIMENbHOCIL

Ananu3 Tabnui, rpadukos, cxem. [Torck 00bsicHeHUs HabM0aeMbIM cOOBITHSIM. OTpeiesieHie CBOUCTB IPHOOP OB IO
YyepTrexaMm U MOJEIIM. AHAIIN3 BO3HUKAIOIINX MPOOIEMHbIX cuTyalmil. Habmonate neiicTBrue mpocThIX MEXaHU3MOB.
[To3HakoMuThCS ¢ PrU3HIECKON MOIETBIO «a0COMOTHO TBEPAOE TeIo». Pemare 3a1aun Ha IPHMEHEHHE YCIOBUsI(TIPaBUIIa)
paBHOBecus pbryara. [IpuMeHsATh ycnoBue (MPaBUiIo) PaBHOBECHS pbluara Juisi OObSICHEHUS ICHCTBUS Pa3IMYHbIX HHCTPYMEHTOB,
HCIIONB3YEMBIX B TeXHHKE U B ObITy. COOpKa MprOOpOB M KOHCTPYKIHA. Vcronp30BaHne N3MEPUTENBHBIX TIPHOOPOB.
BrinonHeHue J1abopaToOpHbIX U MPAKTHYECKUX paboT. J[HarHocTHKa 1



ycTpaHeHHe HeucpaBHOCTEH IprOOpoB. BricTparBaHue THIIOTE3 HA OCHOBAHMH MMEIOIIHNXCS TaHHBIX. KOHCTpynpoBaHue u
MozenupoBaHue. BeimonHeHne 3a1annii Mo ycoBEpIIEHCTBOBAHUIO IPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTka 1 IpoBepKa METOANKH YKCIEPUMEHTAIBHON paboTHL.

Pabora B MaibIX rpynmax. AHAIN3UPYIOT, BEIOMPAIOT 1 0OOCHOBBIBAIOT CBOE pelieHNe, NeHCTBY. [IpeacTaBinenHne pe3ynbTaToB
TIapHOMH, rpyNIoBoi aesitensHocTH. [lonroroBka cooduienuii 1 nokianoB. OCyIecTBISIOT CaMOOIIEHKY, B3aHMOOIIEHKY
JIESTENBHOCTH. YUacTUe B JUAJIOrE B COOTBETCTBUU € IIPABUIIAMU PEYEBOr0 IIOBEACHUS.

8 kiacc

TenioBbIe IBJICHUSA.
TemnoBoe pacmmpenue Ten. [Iporieccsl IaBiIeHus u OTBEpACBaHUsI, UCTIAPEHUS 1
KoHzeHcamy. Teruronepenada. BnaxxHoCTh BO3ayxa Ha pa3HBIX KOHTHHEHTAX.

Jlemoncmpayuu: 1. Habnronenve tassaust jbaa B Bojae. 2. CKOPOCTH UCTIApESHUS Pa3IMIHBIX KHUIKOCTEH. 3. TemioBble TBUTaTeTH
Oymyrero.

Jlabopamophvie pabomel (¢ HCNo/Ib30BaHueM 00opynoBanust «Touka pocta»): 1. VI3MeHeHUs [UTHHBI Tejla P HArPEBaHHU U
oxnakaeHnu. 2. OrnuBka mapaduHoBoro conpatuka. 3. Habironenue 3a ruaBnenueM jibaa 4. OT 4ero 3aBHCHT CKOPOCTh
ucrapeHust xuaxkoctu? 5. HabmroneHne TemionpoBoJHOCTH BOJBI M BO3TyXa.

XapaKmepucmuKa OCHOBHBIX U008 OCSIMEIbHOCTIU.!

CaMOCTOsTEILHO q)OpMyJTprIOT TMO3HABATEJIbHYIO 3a/1a4vy. VYwmeror ¢ TIOMOIIBIO BOIIPOCOB }106LIB3.TL HEAOCTAIOIIYIO
I/IH(l)OpMaLII/IIO. Hcrnonp3oBanue HU3MEPUTCIBHBIX an60pOB. Brimonaenne na60paTopHmX U IIPAKTUYECKUX pa60T. I[I/IaFHOCTI/IKa
" YyCTpaHCHUE HCHCHpaBHOCTeﬁ HpI/IGOpOB. BBICTpaI/IBaHI/Ie TUIIOTE3 HA OCHOBAHWHU UMCHOINUXCA JaHHbBIX. KOHCprI/IpOBaHI/Ie n
MOACIIMPOBaHUE.

BsIonHeHHEe 3aJaHKi [0 YCOBEPIICHCTBOBAHHUIO TPUOOPOB. PazpaboTka HOBBIX BApHAHTOB OMBITOB. Pa3paboTka i mpoBepKa
METOAMKH 3KCIIEPUMEHTANIbHOM paboThl. PaboTa B MasbIX rpynmnax. AHAIM3UPYIOT, BBIOUPAIOT U 000CHOBBIBAIOT CBOE PElIEHHUE,
neiictus. [IpescraBieHne pe3yabTaToB NapHOi, IPYIIIOBOM AEATEIBHOCTH. YYacTHe B JUAJIOre B COOTBETCTBHU C IIPaBHIIAMHU
peyeBoro

TIOBEACHMA.
BHEKTPH‘ICCKHQ ABJICHUSA.

Muxpomup. Mopenu aroma, cymectBoBasiiye 10 Hayana XIX. Mcropus oTKpbITHS U JEHCTBHS TaIbBAaHUUECKOr0 JIEMEHTA.
HUcropus coznanust anekTpodopHoit ManuHbl. OnbIT Bosbra. DNeKTpHYecKHii TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopynosanusi «Touka pocray)
1. Monenu aromoB. 2. ["abBaHMYECKHE MEMEHTBI. 3. DIeKTPopOpHOii
MamuHbl. 4. OnbiTel Bonbsra u [Nansanu.

Jlabopamopnuie pabomet: 1. Co3naHue ralbBAHUYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEACTB. 2. DICKTPUUESCKHUI TOK B
KUJIKOCTSIX CO3/IAHUS <«3OJIOTOTO KITFOUHMKAY .

Xapakmepucmuka OCHOBHBIX BH/JI0B ACATCIIBHOCTH:

VHpapisitoT CBOCH MO3HABATENbHOM U y4eOHOM e TeIbHOCTIO MOCPEICTBOM IOCTAHOBKH LISJICH, MITAHUPOBAHUS, KOHTPOJIS,
KOPPEKIIMH CBOMX EWCTBUII U OLIEHKH YCIICUTHOCTH ycBOeHUs. CPaBHHUBAIOT CIIOCO0 M PE3y/bTaT CBOMX JACHCTBUIA C 00pa3IIoM -
JTUCTOM conpoBoXkAeHus. OOHAPYKUBAIOT OTKIOHEeHHs. OO IyMBIBAIOT MPUYUHBI OTKJIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOIb U

B3aMOKOHTPOJIb. Mcrionb30BaHie U3MEPUTEIIBHBIX IPUOOPOB. BrInonHeHune 1abopaTopHbIX M NPAKTHYECKUX paboT.
JluarHoctuka U ycTpaHeHHe HercIpaBHOCTe TpuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHHH UMEIOLUXCS TAHHBIX.
KoHcTpynpoBanue 1 MOZIETIMPOBaHUE.

3J'IeKTp0MaFHPlTHbIe SABJICHMS.

MarnuTHOe nosne B BelecTse. MaruurHas anoMainus. MaruutHeie Oypu. Pa3HOBHIHOCTH 3JI€KTPOU3MEPHUTEIBHBIX TPHOOPOB.
Pa3HOBHIHOCTH BMIEKTpOBUTATENEH.

Hemoncmpayuu (¢ ucnoas3oBanueM odopynoanus «Touka pocray): 1. HarmsigHOCTS MOBEASHNS BELIECTB B MATHUTHOM
nose. 2. [Ipe3enranuu o

MarHUTHOM TIoJie 3eMJIH U O MarHUTHBIX Oypsx. 3. JleMOHCTpanus pasHOBUIHOCTEH HIIEKTPOM3MEPUTENBHBIX MIPHOOPOB. 4.
HarnsinHocTs pa3HOBUAHOCTEN 3IIEKTPOABUTaTENEH.

Jlabopamopusie pabomwl: 1. UccnenoBaHue pa3IMyHbIX 3JEKTPOU3MEPHUTENBHBIX IPHOOPOB.

Xapakmepucmuka OCHOBHBIX 8UO08 OesMENbHOCIL:



YHpaBJ'ISIIOT CBOEH MMO3HABATEILHON 1 yqe6H0171 JACATCIIbHOCTBIO TOCPEACTBOM IMTOCTAHOBKH ueneﬁ, IJIaHUPOBAHUSL, KOHTPOJIA,
KOPPEKIHU CBOUX ﬂeﬁCTBHﬁ 1 OLUCHKHU YCIICIITHOCTH YCBOCHMUA. CpaBHI/IBaIOT crocob u PEIYIBTAT CBOUX Z[eﬁCTBI/Iﬁ C 06pa3u0M -
JINCTOM COIIPOBOKICHUSA. O6Hapy)KI/IBaIOT OTKJIOHCHMUS. OGZ[yMLIBaIOT TPUYIUHBL OTKJIOHCHH. OCyI_IIeCTBJISIIOT CaMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTuveckue siBJICHHA.

VICTOUHMKH CBETa: TEILIOBbBIC, JFOMHHECLICHTHbBIE, HCKYCCTBEHHBIC. I3rOTOBIICHHE KaMephI - 00CKYpa U HCCIIeI0BaHUE
H300paKeHHS C TIOMOILIBIO MOJIeNIH. MHOTOKpaTHOE H300pakeHHE MPeIMETa B HECKOJIBKHX IIOCKHX 3epKaiiax. M3roToBUTh
MIEPHCKOII U C €r0 MOMOIIBIO IIPOBECTH HAOII0/ICHHUSL. [IpaKTHYECKOE HCIIONB30BaHIE BOTHYTHIX 3¢pKall. 3PUTEIIbHBIC HIUTIO3HUH,
MOPOXKIAEMbIE

npenomiieHreM cBera. Mupaku. Pa3BuTre BOIOKOHHOM OoNTHKH. VICIonb30BaHHE 3aKOHOB CBETA B TEXHHUKE.
Hemoncmpayuu(c ucnonb3oBanneM obopyrosanus «Touka pocta)
1. PaznuuHble HCTOYHUKH CBeTa. 2. MI300paxeHne peaMeTa B HECKOIBKUX

TUTOCKHX 3epKajax. 3. M3o0pakeHue B BOrHYTHIX 3epKaiax. 4. Vcronp30BaHNe BOOKOHHONW ONTHKH. 5. Y CTPOHUCTBO
(oToanmaparoB, KHHOIPOEKTOPOB, KAJIEHIOCKOITOB.

Jlabopamopnuie pabomei: 1. VI3roToBieHHe KaMephl - 00CKypa 1 HCCIIeI0BaHHE H300paKeHHUS C TIOMOIIBIO MOJEIH. 2.
[pakTHdeckoe MpuMeHEHHe INIOCKUX 3epKai. 3. [IpakTHdaeckoe NCTIONB30BaHNE BOTHYTHIX 3epKail. 4. M3roToBnenne nepuckona
1 HaOJFOJICHUSI C TIOMOIIBI0 MOJIEITH.

XapaKmepucmuKa OCHOBHBIX BUO08 OESAMEIbHOCTIU.

VIpaBisitoT cBOeil NO3HABATENbHON U Y4eOHOMH e TeIbHOCTBIO TIOCPEICTBOM ITOCTAHOBKH 11€JISH, INITAHUPOBAHMS, KOHTPOJIS,
KOPPEKIMH CBOUX JICHCTBUI 1 OLICHKH YCIEIIHOCTH YCBOSHUS. BhIIenstor u GpopMymupytoT O3HaBAaTEIbHYIO 11e)Ib. Beinemstor
KOJIMYECTBEHHBIC XapaKTEePUCTUKN OOBEKTOB, 3a/IaHHBIC CIIOBaMH. [IpHHUMAIOT IIO3HABATENBHYIO LIEIb  COXPAHSIOT €€ IIPU
BBINOJTHEHUT

y4eOHbIX JeiicTBril. OCO3HAIOT CBOM JICUCTBHS. IMEIOT HABBIKH KOHCTPYKTHBHOTO OOIICHHSI B MAJIBIX IPYIIIaX.
YestoBek 1 npupoaa

ABTOMATHKA B Hamlel »u3HU. [IpuMepbl NCIONb30BaHMsI aBTOMAaTHYECKUX YCTPOMCTB B HayKe, Ha IIPOM3BOJICTBE U B OBITY.
CpencrBa cBsi3u. Pagno u TeneBuneHne. AlbTepHATHBHBIC HCTOYHUKY SHeprun. Bumsl anekrpocrannmii. Heobxoqumoctsb
9KOHOMMH MPUPOIHBIX PECYPCOB U MCIOIb30BaHU, HOBBIX JKOJOTMYHBIX U Oe30MacHbIX TexHonoruid. Hayka u 6e3omacHocTh
JIFO/ICH.

Hemoncmpayuu: 1. poToMaTepHasl U CIalabl IO TEME.
Jlabopamopnuie pabomei: 1.V13ydeHne NeHCTBUI CPEICTB CBSA3H, PAIIUO U TEIEBUICHUSL
Xapakmepucmuka 0CHOBHBIX 61006 0esAMeNbHOCHIU.

CaMOocCTOATeNIbHO (HOPMYIHPYIOT TIO3HABATENBHYIO 331a4y. Y MEIOT (WK Pa3BHBAIOT) CIIOCOOHOCTH C IIOMOLIBIO BOIIPOCOB
JOOBIBAaTh HEJOCTAOLIYIO HHPOPMALIUIO.

Kaﬂeﬂ)lapHO-TeMaTl/l'-leCKOQ IJIAaHUpPpOBaHUE 7 kaacce

Ne | Hata mposenenus | Tema ypoka HMcnoab3oBanue npUMevaHue

/i 000pya0BaHHs LIEHTPA
Ilnan | ®akr pyA tenrp

eCTECTBeHHOHay‘lHOﬁ u
TEeXHOJIOTN4eCcKoi

HamnpasJieHHocTell «Touka
pocTa»

1. Beeaenue (14)




04.09 BBoanoe 3ansarue. Lenu u 3agaun kypca. Texuuka | KommbrorepHoe
1 0e30IacHOCTH. o0opynoBaHue
2. Poab 3kcniepuMeHTa B JKU3HM YesioBeka (34)
11.09 CucreMa eIMHUIL, TIOHITHE O Komnerorepaoe
obopynoBaHne
2 MPSAMBIX ¥ KOCBEHHBIX H3MEPEHHUSX
Ou3HYeCKHil IKCIICPUMEHT. O6opynoBaHue s
JIEMOHCTpaLUi
Buipl GU3HYIECKOro KCIEPUMEHTA.
18.09 [Norpentaocts m3mepenwns. Buast
NOrpeIIHOCTeH u3MepeHus. Pacuér
3 MOTPEIITHOCTH U3MEPCHHUSI.
JlaboparopHas pabota Oo6opynoBanune st
«3Mepenne 06beMa TBEpIOoro 71a60paTOPHBIX PaboT 1
CHHYECKHX OIBITOB
25.09 tenay. [IpaBrna opopmieHuS e
4 11abopaToOpHOI paboTHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEPAaBHOMEPHOE OGopymoBaHue st
5 02.10 JIBHOKCHUS. 71a60paTOpPHBIX paboT 1
YYEHHYECKUX OITBITOB (Ha
I'pauueckoe MpeacTaBieHue 06aze kommuiekToB st OI'D)
6 09.10 JIBYDKEHMSL.
Pemenue rpagudeckux 3anad,
16.10 pacder ImyTH ¥ CpeHel CKOPOCTH
7 HEPaBHOMEPHOT'O IBMKCHHUSL.
INonsATHE MHEPIIMK ¥ HHEPTHOCTH.
8 23.10 Lenrpobexnas cuia..
Cuta ynpyrocTy, cujia TpeHHs Oo6opynoBanue st
9 06.11 nabopaToOpHBIX paboT u
YYEHHYECKHUX OITBITOB (Ha
JlaGopatopHas pabota 6a3e xomruiekToB st OI'D)
«MccnenoBaHue 3aBUCUMOCTH
CHJIBI YIIPYrOCTH, BOSHHKAIOLIEH B
13.11 MPYXXKHE, OT CTENCHH AeopManum
10 MIPYXKHHBD.
JlaGopatopHast paboTa
«Ompenenenue ko3¢ punueHTa
20.11 P b
11 TpeHHs Ha TPUOOMETPE.
JlabopatopHast paboTa Oo6opynoBanue st
27.11 «ccnenoBanue 3aBUCHMOCTH nabopaToOpHBIX paboT u
YYEHHYECKUX OITBITOB
CHJIBI TPEHHUS OT CHJIBI
12 HOPMAJILHOTO JIaBJICHUSD.
4. l'uapoctaTuka (124)
13 [InorHocTs. 3amava naps 'epona Ob6opynoBanue st

‘ 04.12




Pemmenre 3a1a4 MOBEIIICHHOM

JIEMOHCTpaLuit

11.12 CJIOKHOCTHU Ha pacyeT IIOTHOCTH
14 BEIIECTBA.
Pemnienue 3aa4u MOBBIIIEHHOM Oo6opynoBaHue s
JIEMOHCTpaLui
15 | 18.12 CIIOKHOCTH p
JlaBreHue KUAKOCTH U rasa. 3aKoH
16 | 25.12 [Mackans
17 | 15.01 Coobmaronuecs Cocyasl.
JlaboparopHas pabota Oo6opynoBanune st
18 | 22.01 «M3roroBiieHne Mozeny (OHTAHA» nabopaTOpHEIX paboT n
YYEHHYECKUX OIBITOB (Ha
Ha60paT0pHa;{ pa60Ta 0a3e KOMIUIEKTOB JUIA orn
19 | 29.01 « zroroienne Monenu GpoHTaHa»
3akoH [lackans. [laBnenue B
JKUJIKOCTAX M raszax.
05.02 I'mppaBnyeckue MalIvHbL.
20 CooOmaronyecs: CocyIbl.
BrrtankuBaromias cuna. 3akoH Oo6opynoBanue st
JIEMOHCTpaIMit
21 | 12.02 Apxumena. P
JlaGopatopHast paboTa OobopynoBanue st
19.02 «BbIsicHEHNE YCITOBHS ITaBaHUS 71a00paTOpPHBIX paboT U
CHHYECKHX OIbITOB
22 TEI. i
Bnok 3anau Ha 3akoH Ilackans, Oo6opynoBanue st
JIEMOHCTpaIUit
23 | 26.02 3aKOH ApxuMena. P
05.03 Bbiok 3agau Ha 3akon ITackais,
24 3aKOH ApxuMena.
5. Craruka (104)
25 | 12.03 Brnok. Peryar. Oo6opynoBanue 1yist
JIEMOHCTpaIUit
19.03 PaBHoBecue TBeppix Tes. MomenT cuibl.I1paBuino
26 MOMEHTOB.
02.04 Hentp Tsbxectu. MccnenoBanue pa3invHbIX Oo6opynoBanue st
27 MEXaHHYECKUX CHCTEM JIEMOHCTpAINH
09.04 KomOuHHpoBaHHbIE 33/1a4H,
28 HCTIONB3Ysl YCIIOBHUSI PABHOBECHSL.
16.04 KomOuHHpoBaHHbIE 33/1a4H,
29 HCTIONB3YsI YCIIOBUS PABHOBECHS
JlaGopatopHas paboTa Ob6opynoBanue st
23.04 «M3rorosrienue paboraroreit nabopaToOpHBIX paboT u
CHUYECKHX OIBITOB (Ha
30 cucremsl O110koB». Oopmienue i (




paboTEHL.

0aze komruiekros s OI'D

30.04 Pa6ora Hax npoekrom «biokm».
JlaGopatopnas paboTa
«UzroroBienue paboraromeit
31 CHCTEMBI OJIOKOBY.
JlaboparopHas pabota O6opynoBaHue st
07.05 «M3rorosienue paboraroreit 11ab0paTOpHEIX paboT u
YYEHHYECKUX OITBITOB
32 CHCTEMBI OJIOKOBY.
33 | 14.05 OdopmieHne paboTHI. Kommeroreproe
obopynoBaHue
34 | 21.05 3amura IpoeKToB.
KajiennapHo-TemaTuyeckoe niiaHupoBaHue 8 kiacc
No Jara nposenienns | Tema ypoka HUcnonb3oBanue MpUMEYaHue
m/n 000py10BaHHUsA LIEHTPa
Ilnan | dakr Py P
€CTeCTBCHHOHAYYHOW 1
TEXHOJIOrHYeCKOi
HanpasJieHHocTeill «Touka
pocTa»
1. Beenenne (14)
BBozHoe 3ansTue. Lenn u 3agaun Kypea. Kommnsrorepaoe
TexHuka 6e30MacHOCTH. obopynoBanue
1 | 04.09 Py
2. TensioBbie siBjenus (12 u)
11.09 Pa3HooOpasue TemnoBbIx sBieHui. TermoBoe KommbrorepHoe
2 pacimpeHue Ted. obopynoBaHue
JlaGopatopHast paboTa Oo6opynoBanue st
«V/I3MeHeHus [UIMHBI TeJa Ipu nabopaToOpHBIX paboT u
YEHUYECKHX OIbITOB
3 18.09 HarpeBaHUM U OXJIKICHUID). Y
Tennonepenaya HaGmonenue Oo6opynoBanue yist
JIEMOHCTPALUi
TETIONPOBOJHOCTH BOJIBI
4 25.09 BO31yXa.
JlabopatopHast paboTa Oo6opynoBanue st
02.10 «3mepenue ynenpHou nabopaTOpHBIX paboT u
. YUEHHYECKUX OIBITOB (Ha
TEIIOEMKOCTH PA3IUYHBIX Base koMmwIekTos w1 OID
5 BEIIIECTBY.
IInaBneHue u oTBepAEBaHUE.
09.10 Jlabopatopnas pabora «OTIHBKA
6 napaduHOBOTO CONIATHKAY
JlaGopatopHast paboTa Oo6opynoBanue st
16.10 «HabmoieHure 3a 1aBIeHreM nabopaTOpHBIX paboT u
YYEHHYECKUX OITBITOB
7 JIBIA»
Pemenne onuMmnmagHeIX 3ama4 ObopynoBaHue s
JIEMOHCTpaLUid
8 23.10 Ha ypaBHEHHE TEIUIOBOro Oananca P
9 Pemenne onuMmnmaaHbeIX 3ama4 ObopynoBaHue s




06.11

Ha pacqéT TCIUIOBBIX MTPOLICCCOB

JlaGopatopust KpucTauiorpadum.

JIEMOHCTpaLUi

10 | 13.11
Hcnapenue v KOHICHCAIHS. O6opynoBaHue Jist
JIEMOHCTpaLUi
11 | 20.11
CocraB atMoc(epsl, O6opynoBanue st
27.11 HAOJI0ICHIE TIepexoa AlemonCTpalliit
HCHACBHIIIICHHBIX TTapOB B
12 HaCBIIIEHHEIE.
04.12 BrnaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTHHEHTaX Oo6opynoBanune st
13 JIEMOHCTPAITUH
3. DaexrTpuyeckue siaeHus1 (84)
Muxpomup. Moaenu aroma, OobopynoBanue st
14 11.12 cylecTBoBaBIye 10 Havana XIX AleMOHCTpaLHH
Hcropus oTKphITHS U AEHCTBUSA Komneroreproe
15 | 18.12 raJIbBaHMYECKOTO dIIEMEHTA oGopynosaime
HUcropus co3nanust aneKTpodopHOi
16 | 25.12 MaIIHHBI
15.01 OnbiThl Bonbra. Onexrpuyeckuit Kommneroreproe
17 TOK B JJICKTPOJIUTAX. oGopyRoBane
Pemenue onuMnuasHeIX 3a1a4 Ha OGopynoBanue uist
18 | 22.01 3aKOHBI TIOCTOSIHHOT'O TOKa AemorcTpauii
Hab6nionenne 3aBucuMocTi Oo6opynoBanue yist
29.01 CONPOTHBJICHHS IIPOBOIHUKA OT AemorcTpauii
19 TEMIIepaTyphbl.
JlaGopatopHas pabota Oo6opynoBanue st
«OmnpezeneHue CTOMMOCTH nabopaToOpHBIX paboT u
05.02 H3PACXOI0BAHHOM DIIEKTPOIHEPriU gquuqecmx OULITOB (Ha
a3ze KOMIUIeKToB st OI'D
I10 MOII{HOCTH NOTPEOUTEIS U 1O
20 CulTunKy»
Pemenue onuMnuanHeIx 3a1a4 Oo6opynoBanue 1yist
21 | 12.02 Ha TeIJIOBOe JCHCTBHE TOKA AleMoHCTpaIuti

4. JeKTpoMarHuTHbIe siBJaeHus (34)

SHBKTPOMaFHI/ITHLIe SIBJICHUA.

Oo6opynoBanue st

€MOHCTpaLUi
22 | 19.02 DeKTponu3MepUTEIbHbIC TPHUOOPHL. s patt
26.02 MaruuTHas aHoManus.. MarHuTHbIe Oo6opynoBanue st
23 Sypi JIEMOHCTpauui
PasHoBuHOCTH
24 05.03 JIIEKTPOABUTATEIICH.




5. Onruyeckue sipjaenus (74)

12.03 Hcrounuku cBeTa: TEIIOBBIE, Ob6opynoBanue st
JIEMOHCTpaLUi
25 JTIIOMHHECILICHTHBIC
19.03 DKCIepUMEHT HaOII0ICHHUE.
MHorokpaTHOe U300pakeHne
MpeIMeTa B HECKOJIBKHX TIOCKUX
26 3epKayiax.
02.04 M3roToBUTH NEPUCKOII U C €T0 O6opynoBanue st
JIEMOHCTpaLui
27 TTOMOIIBIO TPOBECTH HAOITIOACHUS
09.04 IIpakTH4eckoe NCIONB30BaHNE OGopynoBanue uist
JIEMOHCTpaLUi
28 BOTHYTBIX 3€pKall
16.04 3puTenbHbIe WUTIO3UH, Oo6opynoBanune st
JIEMOHCTpaLUi
MOPOXKIACMBIE MPETOMIICHHEM
29 cBera. Mupaxu.
Pa3BuTHE BOJIOKOHHOH ONTHKH
30 | 23.04
30.04 Hcmonp3oBaHue 3aKOHOB CBETa B
31 TEXHUKE
6. YestoBek u npupona (34)
32 | 07.05 ABTOMATHKA B Hallei KU3HH . KommbrorepHoe
obopynoBaHue
33 | 14.05 Pannio u TeneBuneHue
21.05 AIbTepHATHBHBIC HCTOYHUKU
34 SHepruu. Bupl anekrpocraHnuii




