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Ilnanupyembie pe3yabTaTbl 0CBOCHUS MPOrPAMMBbI BHEYPOYHOM AeATEJIbHOCTH «JKCIIEPUMEHTAPUH N0 (pusuKe»

(c ucnonb3oBanueM oGopynoBanusi «Touka pocTa») B 7-9 KkiIaccax.
Peanu3zanus nporpaMMbl CIOCOOCTBYET JOCTHKEHHIO CIIETYIONNX Pe3y/JIbTATOB:

JINYHOCTHBIE:

B cepe AMYHOCTHBIX YHHBEPCATBbHBIX YYEOHBIX JEHCTBUI ydaIIuxcs:

* y4eOHO-TI03HABATEIbHBIM MHTEPEC K HOBOMY Y4eOHOMY MaTepHaly M CrocobaM peIleHHs HOBOH 3aj1ayu;

* OpPHCHTAIMs Ha MMOHMMAaHWE MPHYMH yclieXa BO BHEYUYCOHOW JESATECILHOCTH, B TOM YHCJIC Ha CaMOaHAJIM3 M CaMOKOHTPOJIb
pe3ysbTaTa, Ha aHaJIM3 COOTBETCTBHS PE3yJIbTATOB TPCOOBAHUSIM KOHKPETHOM 3aJ1auW;

* CIIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIICIIIHOCTH BHEYUCOHOM JIEATEIBHOCTH,

Obyuarowuiics noIYy4Um 603MONCHOCMb 05l POPMUPOBAHUSL:

* BHYTPEHHEH TMO3HIIMY NIKOJBHUKA Ha YPOBHE TOJOKUTEIBHOTO OTHOIICHHUS K IIKOJIE, IOHUMaHMs HEOOXOJAUMOCTH y4YCHHUS,
BBIPQYKCHHOTO B TIPe00IalaHiy Y4eOHO-TI03HABATETbHBIX MOTHBOB;

* BBIPQXCHHOH YCTOHYMBON y4eOHO-TI03HABATEILHOW MOTUBAIIUYU YICHUS;

* YCTOWYUBOTO Yu4eOHO-TI03HABATEIILHOTO HHTEPECa K HOBBIM OOIIMM CITIOCO0aM pEIICHHS 3a/1a4.

MeTtanpeaMeTHbIe:

B cdepe peryassiTHBHBIX YHUBEPCATbHBIX YUEOHBIX NCHCTBUN YyUaITUXCH:

* IUIAaHHUPOBATH CBOM JIEUCTBUS B COOTBETCTBUU C MMOCTABICHHOMW 3a/1a4€il U YCIOBUSIMU €€ pealin3alui, B TOM YHCIIE BO
BHYTPEHHEM IUIaHE;

* YYUTHIBATh YCTAHOBIICHHBIC MPABUJIA B ITIAHUPOBAHUU M KOHTPOJIE CITOCO0a PEIICHNUS,

* OCYILIECTBIISITh UTOTOBBIY U MOILIATOBBIN KOHTPOJb MO PE3YIbTATY;

* OLEHUBATh NPABUIBHOCTH BBINOJIHEHUSI JCHCTBUS HA YpPOBHE AaJEKBAaTHOM pPETPOCIEKTUBHOW OIEHKH COOTBETCTBUS
PEe3yIbTATOB TPEOOBAHMAM JTAHHOM 3aJ]a4 W 3aJa9HON 00JIacTH;
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* aJICKBAaTHO BOCIIPUHUMATH IIPEUIIOKEHNS U OLICHKY YYUTENEH, TOBAPUILIEH, POIUTENIEN U APYTUX JIOACH;

* paznuyaTh COCO0 U pe3yJbTaT JeHCTBUS.

Obyuatowuticsi NOIYYUM 803MOHNCHOCHIL HAYYUMCAL!

* B COTPYJHUYECTBE C YUUTEJEM CTaBUTh HOBbIE yUeOHBIE 3a/1a4H;

* IPOSABJIATH MO3HABATEIbHYI0O MHULUATUBY B y4EOHOM COTPYAHUYECTBE;

* CaMOCTOSTENbHO aJIeKBaTHO OLIEHUBATh MPABWIBHOCTD BBITOJHEHUS ACHCTBUS U BHOCUTH HEOOXOIUMbIE KOPPEKTHUBHI B
UCITOJIHEHUE KaK MO0 XOAYy €ro peajin3aluu, TaK U B KOHIE JEHCTBHS.

B cdepe mo3HaBaTeIbHBIX YHHBEPCAIbHBIX YUEOHBIX NEHCTBUI ydamumxcs:

* OCYHIECTBJISITh MOUCK HE0oOXoauMoW HHGOpMAIMK ISl BHIIOJHEHHUS BHEYYEOHBIX 3aJaHMM C MCIOJIb30BAaHHUEM Y4eOHOM
JUTEPAaTypbl U B OTKPHITOM HH(POPMAIMOHHOM NPOCTPAHCTBE, HSHIMUKIIONEAHNM, CIPABOYHUKOB (BKJIIOYAs SJIECKTPOHHbBIE,
(G pOoBbIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

WNHutepnera,;

* OCYHIECTBJIATH 3amuch ((UKcaIio) BHIOOPOYHON HH(pOpManuu 00 OKpyKarolieM MUpe U 0 cebe camMoM, B TOM YHCIE C
noMoIbs nHCTpyMeHToB UKT;

* CTPOUTH COOOIIIEHHUS, POEKTHI B YCTHON U MUCbMEHHOU (opMe;

* IPOBOJUTH CPABHEHUE U KJIACCU(PHUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U B U3y4Ya€MOM KpPYTe SIBJICHU;

* CTPOUTH pacCyXJIeHUus B (hOopMe CBSI3H MPOCTHIX CYX ACHUN 00 00BEKTE, €ro CTPOSHUH, CBOWCTBAX U CBA3AX;

Obyuarowuiics noayyum 603MOHNCHOCHb HAYYUMbCA!

* OCYLIECTBIIATH PACUIMPEHHBIA TOUCK HHPOPMALIUU C UCTIOIB30BAaHHEM PeCYpPCcOB OUOINOTEK U ceTh VHTepHeT;

* 3aMHChIBATh, (PUKCUPOBATH MHGOPMAIIHIO 00 OKPYKAIOIIHNX SIBJICHUSIX C TOMOIIbI0 nHCTpyMeHTOB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHUS B YCTHON U MUCbMEHHOU (opMe;

* OCYIIECTBIATH BEIOOP HanOoIiee 3(phEeKTUBHBIX CIIOCOOOB PEIISHUS 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUI;

* CTPOUTH JIOTUYECKOE PACCYXKIEHHUE, BKIIYAIOUIEEC YCTAaHOBJICHUE NMPUYMHHO-CIECICTBEHHBIX CBSA3EH;

* MOTYT BBIMTH Ha TEOPETUYECKUM YPOBEHb PEIICHMS 3a/1a4: PEIICHUE IO ONPEACICHHOMY IIJIaHy, BIaJCHUE OCHOBHBIMU
IIPUEMAMHU PELICHUS, OCO3HAHUSA NESITENBHOCTH 10 PEIICHUIO 3a1a4H.

B chepe KOMMYHHKATHBHBIX YHUBEPCATbHBIX yUEOHBIX ACUCTBUU YYaIIUXCA:
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* aJeKBAaTHO WCIOJNB30BaTh KOMMYHUKAaTHBHBIC, TPEXKJIE BCErO - pEueBble, CPEACTBAa [JIsl PEUICHHUS Pa3TUYHbBIX
KOMMYHHUKATHBHBIX 33724, CTPOUTh MOHOJIOTUYECKOE COOOIICHHE, BIAJAETh TUAIOTHYECKON (POPMOIi KOMMYHHUKAINH, UCIIONIb3YA,
B TOM ymcie cpenctsa u uHCTpyMeHThl UK T u aucTaHiimoHHOTO 001IIeHNS;

* JIOMyCKaTh BO3MOXKHOCTH CYIIECTBOBAHHS Y JIOJEH Ppa3MTUYHBIX TOUYEK 3pPEHUs, B TOM UHWCJIE HE COBMAJAIONIMX C €ro
COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3UIIHIO MMapTHEPa B OOIIEHUH U B3aUMO/ICHCTBIH;

* YYUTHIBATh Pa3HbI€ MHEHUS U CTPEMHUTHCS K KOOPAMHAIINY PA3IMIHBIX MO3UIIUN B COTPYIHUIECTBE;

* (hopMyIUpPOBATH COOCTBEHHOE MHEHUE U TTO3UIHUIO;

* JIOTOBAPUBATHCS M MPUXOTUTH K OOIIEMY PEIICHUIO B COBMECTHOW JIEATEIHHOCTH, B TOM YHCIIE B CHUTYalldd CTOJKHOBEHHUS
MHTEPECOB;

Ob6yyarowuiicsa noxyyum 03MOMCHOCIb HAYUUMBCA.!

* YYUTHIBATh U KOOPJUHUPOBATH B COTPYAHUYECTBE OTIMYHBIC OT COOCTBEHHOM MO3UINH IPYTHX JTIOJICH;

* YYUTHIBATh pa3HbIC MHEHUS U HHTEPECHI U 00OOCHOBBIBATH COOCTBEHHYIO ITO3HIINIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHU U TIOAXO0J0B K PEILICHHUIO TPOOIEMBI;

* aQpryMEHTHPOBATh CBOIO MO3UIHIO M KOOPJUHUPOBATH €€ C TIO3ULUSIMU ITAPTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE 0OIIETO
pELIeHHs B COBMECTHOM JIESTEBHOCTH;

* 33/1aBaTh BOMPOCHI, HEOOXOAUMBIE JJISl OpPTaHU3AIUN COOCTBEHHOM I€ATEIIbHOCTH M COTPYIHUYECTBA C TAPTHEPOM;

* OCYILIECTBISATH B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aMMOIIOMOIITb.

IIpeameTHbIE:

OpPUEHTUPOBATHCS B ABJIICHUAX U OOBEKTAX OKPYKAIOIIETO MUPA, 3HATHh TPAHUIIBI UX TPUMEHUMOCTH;

MOHUMATh OnpeieNieHusT GU3HMUECKUX BEJIMYUH U IOMHUTH ONpeaessomue GopMyJsl;

MOHUMATh KaKUM (PU3UUECKUM MPUHIIUATIAM H 3aKOHAM MOAYUHSIOTCS T€ WM UHBIE OOBEKTHI U SIBICHUS TPUPOJIBL;
3HAHHME MOJIEJIH TTOUCKA PEIICHHUH TS 3a/1a4 110 (PU3HKE;

3HATh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

MpUMEYaTh MOJICIU SIBICHUHN 1 00bEKTOB OKPYIKAIOIIET0 MUPA;

AHAJIN3UPOBATH YCIOBUE 33/1a4H;
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nepeopMyIpoBaTh U MOACIUPOBATH, 3AMEHITH UCXOHYIO 3a/1auy APYTroi;

COCTaBJISITh TUIaH PEIICHUS;

BBIJIBUTATh U MPOBEPSATH MPEJIAracMbl€ 1JIsl pEIICHUS TUIIOTE3bI;

BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH OIEPALMSIMHU, COCTABIISIONIMMHU MOUCK PEUICHUS 3aaUu.

Conep:kanue nporpaMMbl BHEYPOYHOM 1eITeIbHOCTH
7 kaacc

BBenenue. Beognoe 3anstue. Llenu u 3anaun kypca. Texauka 6€30macHOCTH.
PoJib 3KcIEPHMEHTA B )KH3HH YeJI0BeKa.
Teopus: WV3yunTh OCHOBBI TEOPHH IOTPEIIHOCTeH. [lOrpemrHOCTH TPSIMBIX M KOCBEHHBIX H3MEPCHHM, MaKCUMajbHas
MOTPEIIHOCTh KOCBEHHBIX HW3MEPEHMi, Y4eT TMOrPelIHOCTe u3MepeHuid mnpu mnoctpoeHuu rpadukos. [Ipeacrarienue
pe3yIbTaTOB M3MEpPEeHU B (hopMe TabuIl U TpaduKoB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEITHOCTEN MPUMEHSTDH MPHU BHITIOJHEHUU SKCIIEPUMEHTANBHBIX 3a7a4, MPAKTUYECKUX padoT
(c ucnosib30BanueM odopyaoBanusi «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX U008 0esAMebHOCMUL:
[TpuBOaUTH MpUMEPHI 00BEKTOB M3yUeHHs HU3UKH (PU3HUeCKUe SBICHUS, (PU3UUECKOe TelI0, BEIIEeCTBO, (PU3MUECcKoe 1oJie).
Hab6monate n ananm3upoBath Gpusznueckue sBieHus ((GUKCHPOBATh U3MEHEHHS CBOMCTB OOBEKTOB, CPAaBHUBAThH UX M 0000IIATh).
[To3HaKOMUTBHCS C IKCIIEPUMEHTAIBHBIM METOJIOM HcclieoBaHus pupoasl. COopka mpubopoB U KOHCTpYKIui. Micronp3oBanue
M3MEPUTEITHHBIX TPUOOPOB. BrinmoaHeHne 1a00paTopHBIX U MPaKTHUYECKUX paboT. JInarHocTuka v yCTpaHEHHE HEUCTIPAaBHOCTEN
mpubopoB. BeicTpanBanue TUMOTE3 HA OCHOBAHUY UMEIOIIUXCS TAHHBIX.
Mexanuka.
Teopus: PaBHOMEpHOE W HEepaBHOMEepHOe ABMkeHHE. | padudeckoe mpencraBneHue NBwKeHUsA. Pemenune rpadgudeckux 3amaad,
pacdyeT MyTH W CPEAHEH CKOpPOCTH HEpaBHOMEpPHOTo aBWkeHus. [loHsThe wHepumu W uHEpTHOCTH. LleHTpoOexkHas cwuia.
[Tpumenenne TaHHBIX PU3NIECKUX TTOHATHH B )KU3HEACATEIBHOCTH YesoBeka. Cuiia ynpyrocTd, Cuiia TPCHHS.
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Ilpakmuxa: VccnenoBanue 3aBUCUMOCTH CHUJIbI YIIPYTOCTH, BOZHUKAIOIIEH B MPYKUHE, OT CTENEHU AehopMallii IPY>KUHBI.
Onpenenenne k03P GUIMCHTa TPEHHS Ha TpUOOMeETpe. (¢ McImoab3oBanneM ooopynoBanus «Touka pocray)
UccnenoBanue 3aBUCUMOCTU CUIIBI TPEHUS OT CUJIBI HOPMAJIBHOTO JaBJICHUS.
Xapaxmepucmuka 0CHOBHBIX 8U008 OeAMENbHOCU
Ananu3 Tabnui, rpadukoB, cxeMm. [louck oObscHeHus HabmOmaeMbIM cOObITUAM. OrnpeneseHue CBOWCTB MTPUOOPOB TIO
yepTekaMm U MoJesM. AHalW3 BO3HUKAIOIMIUX MPOOJIEMHBIX cuTyanuil. M3o0paxars cuUcTeMy KOOpAWHAT, BHIOMPATh TEJO
oTcuéTa M CBS3BIBATH €r0 C CHCTEMON KoopauHat. lMcmonb3oBaTh CHCTEMY KOOPAMHAT ISl M3YYEHUS TMPSMOJUHEHHOTO
newkeHus tena. Coopka npubOOpoB U KOHCTPYKIUH. Vcnonb3oBaHUe U3MEPUTEIIHLHBIX MTPUOOPOB. BrinoaHeHne 1ab0paTOpHBIX U
MpPaKTUYECKUX paboT (¢ Hcmojb3oBaHHeM ofOopyaoBaHusi «Touka poctay). J[MarHocTHka M YCTpaHEHHE HEHCIPAaBHOCTEU
npubopoB. BricTpanBaHue runmoTe3 Ha OCHOBAHUM MMEIONIMXCS JaHHBIX. KOHCTpynpoBaHHE U MOJenupoBaHue. BrlmonHeHue
3a/IaHUN TI0 YCOBEPIICHCTBOBAHHUIO MpHOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka W TpoBepkKa METOAUKH
AKCTIEPUMEHTAIBLHON paboThl. PaboTa B MasIbIX Tpymnmax. AHATU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIleHUE, JICHUCTBUS.
[IpencraBienue pe3yabTaToOB MAPHOM, IPYNIOBOM JEATEIHHOCTH. YUYacTHE B JUAJNOre B COOTBETCTBUU C IMpaBUIAMHU PEUYEBOTO
MOBE/ICHMUSI.
I’ uapocraTuka.
Teopusa: 3axkon Apxumena, 3axoH [lackans, THIPOCTaTUYECKOE AABICHHUE, COOOLIAIONINECS COCY/IbI, TUAPABINYECKUE MAILIUHBI.
Ilpaxmuxa: 3a0auu: BBHITAIKUBAIOMIAS CHJIA B PAa3IMYHBIX CHCTEMax; NOpuOOpbl B 3a7adyax (COOOMIAIONIUECS COCYbI,
TUIPABINYECKUE MAIIUHBI, PhIYar, OJI0KK). DKCIEPUMEHTAIbHbBIC 3a/1aHMUS:
l)uzmepenue cunbl Apxumena, 2)u3MepeHre MOMEHTAa CUJIbI, ICHCTBYIOIIErO Ha phlyar, 3)u3MepeHue
paboThI CHIIBI YIPYTOCTH MPHU MOJBEME T'Py3a C MTOMOIIBIO0 TIOJIBIXKHOTO MITH HEMTOJABUKHOTO 0JI0Ka.(C mcnonb3oBaHuem
o6opyaoBaHua «Touka pocTa»)
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMEbHOCMIU.
Ananu3 TaOnwmi, rpadukoB, cxeM. llonck oOBsicHeHHS HaOm0MaeMbiM COOBITHAM. COOpka MPUOOPOB M KOHCTPYKIIHUM.
Hcnonp3oBanue M3MEepUTEIBHBIX MTPUOOPOB. BrimomHeHne 1abopaTopHBIX U MPaKTUIECKUX padoT. J{MarHocTHKa U ycTpaHEHUE
HEUCNpaBHOCTEN MpUOOPOB. BricTpanBaHKe rUNOTE3 HA OCHOBAHUHU UMEIOLIUXCS TaHHBbIX. KOHCTpynpoBaHue U MOJIeIUPOBAHMUE.
PaGota B ManbIx rpynmax. AHAIM3UPYIOT, BRIOUPAIOT 1 000CHOBBIBAIOT CBOE perieHue, qerncTBus. [IpencraBnenue pe3ynbpraToB
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MapHOM, IPYyNIoOBON AesTeaIbHOCTU. [loAroTOBKA COOOIIEHUN U OKIAJ0B. Y4UacTHe B JAMAJIOre B COOTBETCTBUU C MPaBHIAMHU
pPEYEBOTO MOBEACHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBepAbIX Teil. YciioBUA paBHOBecUsA. MoMeHT cuibl. [IpaBuino MoMeHTOB. LIeHTp TsKeCTH.
HccnenoBanue pa3inyHbIX MEXaHUUECKUX crucTeM. KoOMOMHUpPOBaHHbIE 3a/1a4H, UCIIONIb3Ysl YCIOBUSI PAaBHOBECHS.

IIpaxmuxa: N3rotoBnenue padoTaroiieil cucteMbl 0JI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMeTbHOCTIU:

Ananu3 Tabnuu, rpadukoB, cxem. Ilouck oOBsicHeHuss HaOmogaemMbiM coObITUAM. OmnpeneneHue CBOWCTB MPUOOPOB TIO
yeprexaM M MOJAENSIM. AHaIM3 BO3HUKAIOMIMX NpoONeMHbIX curyanuid. HaOmronaTe neicTBHE MPOCTHIX MEXaHU3MOB.
[lo3HakOMHUTBCS C (PU3MUECKOH MOENbI0 «a0COMOTHO TBEpHOE Tenoy». Pemats 3agaud Ha mpUMEHEHHE YyclIoBUsA(IIpaBuIia)
paBHOBecus pbiuara. [IpumensTs ycinoBue (IpaBuiio) paBHOBECHs pbryara Jjisi 00bSICHEHHSI ICHCTBUS Pa3IMUYHBIX HHCTPYMEHTOB,
UCIIOJIb3YEMbIX B TeXHHUKE U B ObITy. COOpka mpuOOpoB M KOHCTpyKUMM. Mcronb3oBaHue M3MEpPUTEIBHBIX MPUOOPOB.
BrinosineHne 1abopaTOpHBIX U PAKTUYECKUX padboT. JlnarHocTuka u

yCTpaHEHHEe HeHcHpaBHOCTEH MpuOOpoB. BricTpanBaHue THMNOTE3 HA OCHOBAaHUU HUMEIOMIMXCA AaHHBIX. KoHCTpyupoBaHue u
MoJienupoBaHue. BolnonHeHWe 3aaHuil MO YCOBEPIIEHCTBOBAaHUIO MpUOOpPOB. Pa3zpaboTka HOBBIX BAapUAHTOB OIIBITOB.
Pa3paboTka u mpoBepka METOJIUKHU IKCIIEPUMEHTATHHOU paOOTHI.

PaGota B manbIx rpymnmnax. AHaJTU3UPYIOT, BHIOUPAIOT U 00OCHOBBIBAIOT CBOE pelieHue, AeicTBus. [IpeacraBieHue pe3ynbTaToB
napHoO¥, TpynmoBod nesrenbHOcTH. [loaroroBka cooOmieHudt MW M0KIamo0B. OCYIIECTBISIOT CaMOOIICHKY, B3aHMMOOIICHKY
JNEATENIBHOCTU. YYaCTHUE B JUAJIONE B COOTBETCTBUHU C IIPABUIIAMU PEYEBOr0O MOBEACHHUS.

8 KJacc

TenjioBble sIBJICHUS.

TemnoBoe pacmupenue Tei. [Iponeccrl miaBieHns! ¥ OTBEPICBAHUS, UCTIAPECHUS U

KOoHJeHcauuu. Temnonepenadya. Biaa)xHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu: 1. Habnronenue Tassaus Jibaa B Boje. 2. CKOPOCTH UCITAPCHUS PA3IUIHBIX )KUAKOCTeH. 3. TeruioBele qBUTaTEIN

OyyIero.
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Jlabopamopnvle pabomer (¢ HMcHoib3oBanueM obopynoBanuss «Touka pocrta»): 1. V3MeHeHHMsS UIMHBI Teja IPH
HarpeBaHuM M oxyiaxjaeHud. 2. OiuBka napaduHoBoro conjparuka. 3. Habmogenue 3a minasneHueM jpaa 4. OT 4ero 3aBUCUT
CKOPOCTh ucIapeHus xuakoctu? 5. HaGmonenue TernaionpoBOJHOCTH BOJIBI M BO31YXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0eAMENbHOCIU.

CamocTosTenbHO (OPMYIUPYIOT TO3HABATEIBHYIO 33jJady. YMEKT ¢ TMOMOIIBI0 BOMPOCOB J0OBIBaTH HEAOCTAIOIIYIO
uHdopmanuio. Vcnosb3oBaHue U3MEPUTEILHBIX TPUOOPOB. BhIMOTHEHNE JTa0OPATOPHBIX U MPAKTUYECKUX paboT. J[marnoctuka
U yCTpaHEHHE HEHCIPABHOCTEHW MpuOOpoB. BricTpamBaHue TUMOTE3 HA OCHOBAHUU MMEIOIIUXCA JAaHHBIX. KOHCTpyupoBaHue u
MOJIETTUPOBAHMUE.

Brinonnenue 3agaHuil o yCOBEPIIIEHCTBOBaHUIO MPUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB OMNBITOB. Pa3paboTka u mpoBepka
METOAMKU IKCIIEPUMEHTATBHON padoThl. PaboTa B MasbIx rpynmnax. AHaTU3UPYIOT, BHIOUPAIOT 1 00OCHOBBIBAIOT CBOE PEIIICHHUE,
nenctBud. Ilpeacrapienue pe3ynbTaToB MAapHOW, TPYNIIOBON JESATEIBHOCTH. YUacTUE B IMAJOre B COOTBETCTBUU C MpaBUIaAMHU
peyueBoro

MOBEJCHUS.

JJIeKTpUYEeCKHEe SIBJICHHS.

Muxkpomup. Mozenu atoma, cymiecrsoBasime 10 Hadana XIX. Mctopust OTKpeITHS U AEUCTBUS TAIIbBAHUYECKOTO AJIEMEHTA.
Uctopus coznanus >nekrpodopHoit MamuHbl. OnbIT BonbTa. DneKTpUuecKuil TOK B 3JIEKTPOJIUTAX.

Jemoncmpayuu: (¢ HcnmoJb30BaHueM odopynoBanus «Touka pocTay)

1. Monenu atomoB. 2. ['anbBaHUYECKHE 3IEMEHTHI. 3. DIEKTPOPOPHOIA

MaimuHbl. 4. OnbiTel Boneta u N'ansBanu.

Jlabopamopnvie pabomei: 1. Co3znaHue radbBaHUYECKUX JJIEMEHTOB W3 TOJPYYHBIX CPEACTB. 2. DJNEKTPHUUECKHH TOK B
KUJKOCTAX CO3JIaHUS «30JI0TOT0 KIIIOUHUKA) .
Xapaxmepucmuxa OCHOBHBIX BUJOB JI€SITEIIBHOCTH:

YrpaBisitoT CBOEH TMO3HABATEIBHON M Y4EOHOU JEATEIHHOCTHIO MOCPEACTBOM IMOCTAHOBKM IIEJICH, TUIAHUPOBAHUS, KOHTPOJIS,
KOPPEKIIMU CBOMX JEHCTBUU M OIIEHKH YCIENTHOCTH yCBOeHUs. CpaBHUBAIOT CIIOCOO M pe3yabTaT CBOUX JCHCTBUN ¢ 0OPa3IOM -
JTUCTOM conpoBoXxIeHns. OOHapyKUBAIOT OTKIOHEHU. OO yMBIBAIOT TPUYUHBI OTKIOHEHHUH. OCYIIECTBISIIOT CAMOKOHTPOIbh U
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B3aUMOKOHTpOJIb. VICcoONb30BaHUE U3MEPUTENBHBIX MNPUOOPOB. BriMoiHeHHE Ta0OPATOPHBIX U MPAKTUYECKUX PpadoT.
JluarHocTMKa M YCTpaHEHHE HEHCIpaBHOCTEW MpuOOpoB. BrICTpamBaHWe THUMOTE3 HAa OCHOBAHUM HMEIOLIUXCS JAHHBIX.
KonctpyupoBanue u MoenupoBaHue.
JJIEKTPOMATHUTHBIE  SBJICHUS.
MarnuTtHoe moJjie B BerlecTBe. MaruutHas aHoMmainus. MarHuTHeie Oypu. Pa3HOBUIHOCTH 3JIEKTPOU3MEPUTEIBHBIX MPUOOPOB.
Pa3HOBUAHOCTHU 3JIEKTPOABUTATEINCH.

Hemoncmpayuu (¢ ucmojib3oBaHueM odopynoBanusi «Touka pocray): 1. HarnsimHOCTh MOBEICHHUS BEIISCTB B
MarHuTHoM noje. 2. [IpesenTaruu o
MarHuTHOM ToJie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMOoHcTpanus pa3HOBHIHOCTEH SJIEKTPOU3MEPHUTEIBHBIX MPUOOpPOB. 4.
HarnsgaocTs pa3sHOBUIHOCTEN 3JIEKTPOABUATATEIICH.
Jlabopamopnvie pabomui: 1. ViccnemoBanue pa3IUYHBIX JJIEKTPOU3MEPUTENBHBIX MPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esTMeIbHOCTIUL:
VYTpaBisgOT CBOEH MO3HABATEILHON M YYEOHOM JeATEeTbHOCTHIO MOCPEICTBOM MOCTAHOBKH IIEJICH, TUTAHUPOBAHUS, KOHTPOJI,
KOPPEKIIUHM CBOMX JEHCTBUI U OIEHKH YCTIIENTHOCTH yCBOeHUs. CpaBHUBAIOT CIIOCOO U PE3yiIbTaT CBOMX JACHCTBHM ¢ 00pasIoM -
JUCTOM cOnpoBOXIeHHI. OOHAPYKUBAIOT OTKJIOHEHUS. OO0 IyMBIBAIOT MPUYHUHBI OTKJIOHEHHUH. OCYyIIECTBISIOT CAMOKOHTPOJIb
B3aMMOKOHTPOJIb.
OnTuyeckne siBJIEHHS.
Hcrounuku cBeTa: TEIUIOBBIC, JIOMHHECIICHTHBIC, HCKYCCTBeHHBIC. M3roTroBieHHEe Kamephl - OOCKypa M HCCJEIOBaHUE
U300pakKeHUsI C MOMOIIBI0 MOJeIu. MHOrokpaTHoe HM300paKCHHE MpeIMeTa B HECKOJBKHMX IUIOCKUX 3epkajax. M3roroBUTh
MIEPUCKOIT M C €r0 TIOMOIIBIO IIPOBECTH HaOMoeHHs. [IpakTHYecKoe MCTOIb30BaHNE BOTHYTBIX 3€pKajl. 3pUTEIbHbBIC WILTIO3HH,
MOPOXKTAEMBIEC
npesiomyieHneM cBeta. Mupaxu. Pa3BuTre BOJIOKOHHOM ONTUKU. ICTIOIb30BaHKE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnojib3oBanueM odopynoBanus «Touka pocTay)
1. Pa3nu4uHbBIe HICTOYHHUKH CBeTa. 2. M300pakeHue mpeaMeTa B HECKOJIBKUX
IoCKMX 3epkamax. 3. M3o0paxkeHwe B BOTHYTHIX 3epkamax. 4. lcmomp3oBaHWE BOJOKOHHOW ONTHKH. 5. YCTpOHCTBO
dboToanmapaToB, KHHOMPOSKTOPOB, KaJeH I0CKOIIOB.
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Jlabopamopnvie pabomwi: 1. V3rotoBieHue Kamepbl - OOCKypa W HCCIEIOBAHHUE H300pPaXKEHUS C TMOMOIIBI0 MOJETU. 2.
[IpakTryeckoe npuMeHeHue Iockux 3epkai. 3. [IpakTudeckoe MCIOIB30BaHUE BOTHYTHIX 3epkai. 4. M3roToBieHue nepuckomna
Y HaOJIIOJICHUSI C TIOMOIIIBI0 MOJICIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0eAMENbHOCIU.

VYrpaBnsiOT CBOEW MO3HABAaTEIbHOW U Y4EOHOUM JEsATEIbHOCTHIO MOCPEICTBOM IMOCTAHOBKU IIEJIeH, IJIAaHUPOBAHUS, KOHTPOJIS,
KOPPEKIIUH CBOMX JEHUCTBUM M OIEHKHU YCIEIIHOCTU YCBOCHMs. Boiiensior u GopMyaupyroT MO3HABATEIbHYIO 11€Jb. BhIIenstoT
KOJIMYECTBEHHbBIC XapAaKTEPUCTUKH OOBEKTOB, 3aJaHHbIC clOBaMH. [IpMHUMAIOT MO3HABATEIBHYIO IIE]b U COXPAHSIOT €€ MpHU
BBITIOJIHEHU U

y4eOHbIX nercTBUi. OCO3HAIOT CBOM JIeUCTBUSA. IMEIOT HAaBBIKM KOHCTPYKTUBHOT'O OOIICHUS B MAJIBIX IPYTIIaXx.

Yes0Bek U mpupoaa

ABTOMaTHKa B Hamied >ku3HU. [IpuMepbl MCTONB30BaHUS aBTOMATUUYECKUX YCTPOWMCTB B HayKe, Ha MPOU3BOJICTBE U B OBITY.
CpenctBa cBsizu. Panmuo u TeneBujieHWe. AJNbTEpHATUBHBIE MCTOYHUKU SHEpruu. Bunbl snmektpocrannuii. HeoOxomammocTh
HSKOHOMHH MPHUPOIHBIX PECYPCOB M MCIOJB30BAHMS, HOBBIX SKOJOTUYHBIX M Oe30macHbIX TexHoJoruil. Hayka um 6e3omacHOCTh
JIIOeN.

Jlemoncmpayuu: 1. poromMarepuanbl U CIaiIbl IO TEME.

Jlabopamopnvie pabomul.: 1.3yuenue nelicTBUI CPEICTB CBSI3U, PAIUO U TEICBUACHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esAMebHOCMU:

CamocTosTenbHO (OPMYIHUPYIOT MO3HABATENBHYIO 3a/1a4y. YMEIOT (MU Pa3BUBAIOT) CIIOCOOHOCTH C MTOMOIIBIO BOIPOCOB
J00BIBaTh HEJIOCTAIOIIYI0 HH(POpMAITHIO.

9 kiacc

KunemarTuka

CnocoOpl onrcaHusi MeXaHU4YecKoro ABmwkeHusd. Cucrema orcueta. [Ipsimonuneitnoe npuxenue. [IpssMmoauHeitHOEe paBHOMEPHOE
JIBUKCHUE TI0 IUIOCKOCTH. llepemernienne W CKOPOCTh MNpPU PAaBHOMEPHOM NPSAMOJIMHEHHOM JBHXKEHHM IO TIJIOCKOCTH.
OTtHOCUTENBHOCTh JBMKEHUs. ClokeHue IBUKeHUM. [IpUHITMIT HEe3aBUCUMOCTH JBIM)KEHUN. KpHUBOJIMHENHHOE NBUKEHHUE.
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JIBr>KeHMe Tenna, OpOIIEHHOTO MO YIJIOM K TOpU30HTY. PaBHOMEpHOE NBUKEHUE MO OKPY>KHOCTU. YTJ0Bas CKOpocTh. [lepuon u
yacTora BpauieHus. CKopocTh
Y YCKOpPEHHE MPU PaBHOMEPHOM JIBUKEHUHU 10 OKPYKHOCTH.

Jlabopamopnvie pabomui(c Mcnoib3oBaHueM ooopynoBanus «Touka pocray):

N3yuenne nBuxkeHus: CBOOOIHO Maaaroniero Tena.
N3yuenne qBUKEHUS IO OKPY>KHOCTH.
IIpumepnvle membi NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
OrnpeenieHue CKOPOCTH PABHOMEPHOT'O JIBUKEHUS TPU UCIIOJIb30BAaHUH TPEHAXKEpa «OeroBas JOPOXKKay.
Hcropudeckasi peKOHCTPYKIIUS ONBITOB ["anuies mo onpeaeneHu0 yCKOPEHUs: CBOOOHOTO TIaJIeHUS TEll.
[TpuHnuBl paboThl MPUOOPOB I U3MEPEHHS CKOPOCTEN U YCKOPECHUH.
[IpumeHneHune cBOOOHOTO MAICHUS JIJIsI U3MEPEHUS PEaKIINHU YeIOBeKa.
Pacuyer Tpaekropun nBHKEHUS NEpCcOHaXeu pacckazos P.Pacmo.
Xapaxmepucmuka 0CHOBHbIX 8UO008 OessmelbHOCmUL. YTCHUE U 00CYKeHNEe TeKCTa CTaTe MHTEPHET-CAluTOB, 00CYXICHUE
JIOKJIaJIOB M TIPE3EHTAINH, COCTaBJICHUE U PEIICHHE 3a/1a4, 00CYKIeHUE cIocoO0B pemienus (moarotoska k OI'D o dpuzuke).
JInnamuka
Nuepunaneusie cuctembl oTcyeTa. Cuna. 3akoHel HproToHa. /[BH>keHHE Tena moj JAeWCTBHEM HECKOJbKUX CHI. JIBU)KEHHE
CUCTEMBI CBSI3aHHBIX TeJ. /[MHaMuKa PaBHOMEPHOIO IBHUKEHHS MaTEpPHAIbHOM TOYKH MO OKpyx)HOCTU. Kiaccel cui. 3akoH
BCEMHUPHOIO TATOTeHUS. [[Br>keHUe 1aHeT. VICKyCcCTBEHHBIE CITyTHUKH.
Conneunas cucrema. ctopus pa3sutus npenacrasieHuil o Beenennoii. Ctpoenue u 3Bosonus BeeneHHoi.

Jlabopamopnule pabomui(c HCOJB30BaHHEM 000pynoBaHus «Touka pocTay):

N3mepenue wmaccbl Tena € MCIOJb30BAHUEM BEKTOPHOIO pA3J0KEeHUs cuibl. M3ydeHue KHHEMaTMKH W JHUHAMUKU
PAaBHOYCKOPEHHOI'O IBUKEHUA (Ha mpuMepe MalnHbl ATByAa). M3yueHue TpeHHs CKOJIbKEHHUS.
Ipumepnvle memvi NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
Ucropuueckast peKoHCTpYKIUs onbITOB KylioHa 1 AMOHTOHA 1O ONpPEEICHUI0 BEIMUUHBI CUIIbI TPEHUS CKOJIbKeHUs. [lepBbie
HCKYCCTBEHHbIE CIYTHUKU 3EMJIU.
Kak oTnnyarorcs MexaHu4eckue mpolecchl Ha 3emiie 0T MEXaHUYecKux npoueccoB B kocmoce? Temna ConHEeUHON CUCTEMBI.
OTKpBITUS Ha KOHYMKE TIepa.
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Xapaxmepucmuka 0CHOBHBIX 8UO08 0esimelbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa CTaTeld HHTEPHET-CaliTOB, 00CYXIeHHE
JIOKJIaJIOB M IPE3EHTAIMI, COCTAaBICHUE U PEIICHHE 3a/1a4, 00CYKIeHUE cIoco00B pemieHus (moarotoska k OI'D o ¢usuke).
NMmnyibce. 3aKoH cOXpaHEHUs] HMITYJIbCA
Nmnynec. U3MeHeHne nMITyIbca MaTeprualibHOM TOUKU. CHcTeMa Tell. 3aKOH COXPAHEHUS UMITYJIbCA.
IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
Peaxtusnoe nsuxenue B npupone. Paccienosanue JITII ¢ momomipro 3aK0Ha COXpaHEHUS MMILYJbCA.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eslMelbHOCMU. YTEHHE U 00CYKIEHUE TEKCTa CTaTe MHTEPHET-CANTOB, 00CYKIeHUE
JIOKJIaJIOB M IPE3EHTAIMI, COCTAaBJICHUE U PEIICHHE 3a/1a4, 00CYKIeHUE clocoO0B pemenus (moarotoska k OI'D o dusuke).
CraTuka
PaBHoBecue Tena. MOMEHT cwiibl. Y CIIOBHSI paBHOBECUS TBEPAOTO Tena. [IpocTeie MEXaHU3MBL.

Jlabopamophule pabomei (¢ HCNOJB30BaHUEM 000pyaoBaHus «Touka pocta»):

Omnpenenenue NEHTPOB MacC Pa3IMYHBIX TeJ (TPH Croco0a).
IIpumepnvle memvi NPOEKMHBIX U UCCIE008AMENTLCKUX PAOOM.:
[IprMmeHeHne NpoCThIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3eMJISTHKU 710 HeOockpeba. MccinenoBanrue KOHCTPYKITUU BEJIOCUTIEA.
Xapaxmepucmuka 0CHOBHLIX U008 OesimeIbHOCMU.: YTEHNE W 00CYKICHUE TeKCTa CTaTe MHTEPHET-CalTOB, 00CYXICHUE
JIOKJIaJIOB M TIPE3EHTAI[MH, COCTABIICHHE U PEIlIeHUE 3aJ1ay, 00CyxkAeHne crnocoooB pemenus (moaroroska k OI'D no pusuke).
Mexanu4yeckue KoJIeOaHUA U BOJTHBI
Mexannueckue kojeOanus. [IpeoOpa3zoBaHue HSHEPrHMM NPH MEXaHUYECKUX KoJieOaHMsIX. MareMaTHYeCKHil W TPY>KUHHBINA
MasTHUKH. CBOOOIHBIE, 3aTyXalOIME U BBIHYK/IEHHbIE KoeOanus. Pezonanc. Mexanndyeckre BOJHBI. [[1MHA M CKOPOCTH BOJIHBI.
3BYK.

Jlabopamopnule pabomul (¢ ncNoab30BaHHEeM 000pynoBaHusi «Touka pocray):
N3ydenne koneOaHUi HUTSHOTO MasTHUKA.
IIpumepnvle memvi NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM..
CtpyHHBIE MY3bIKaJIbHbIE HHCTPYMEHTHI. KontebaTenbHbIE CUCTEMBI B TPUPOEC U TEXHHKE.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esiIMeNTbHOCU. YTEHUE U 00CYKIEHUE TEKCTa CTaTeld HHTEPHET-CalTOB, 00CYX/IEHNE
JTIOKJIaJIOB ¥ IIPE3CHTAIINM, COCTaBJICHHUE U pEIICHUE 3a7a4, 00CYyXIEeHHE CITOCOO0B pemieHus (moaroroska k OI'D o ¢usuke).
JIeKTPOMATHUTHBbIE KOJIeOAHUS U BOJTHBI
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[lepemennslil snexTpuueckuil Tok. KonebarenbHblii KOHTYp. BbiHykaeHHBIE U cBOOOAHBIE DM KoneOanus. DM BOJIHBI U HX
CBOMCTBA.
IIpumepnvle membi NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
[IpuHOHNBI paguoCBA3U U TeneBUIeHNS. BiusHre OM u3iydeHuil Ha )KUBbIE OPraHu3MBbl. VI3rOTOBIEHNE YCTAHOBKHU JUIs
J€EMOHCTpalMu ONbITOB o OMU.
DnekTpomariutHoe n3nydyenue CBU-neun. Ucropuueckasi peKOHCTPYKIUS ONBITOB AMIepa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMelbHOCMU. YTEHHE U 00CYXKIEHUE TEKCTa CTaTel MHTEPHET-CANTOB, 00CYKIeHUE
JIOKJIaJIOB M TIPE3EHTAIMI, COCTAaBICHUE U PEIICHHE 3a/1a4, 00CYKIeHUE ciocoO0B pemenus (moarotoska k OI'D o dusuke).
OnrTuka
Uctounnku cBeta. JleHcTBUSL cBeTa. 3aKOH MPSIMOJMHEMHOTO PaclpOCTPaHEHUs CBETA. 3aKOH OTpakeHusa cBeta. [locTtpoeHue
N300pa’KEeHUH B IJIOCKOM 3epKaJie.
3aKOH NpPEJOMJICHHMS CBETa Ha IUIOCKOW TpaHULE JBYX OJHOPOJHBIX Mpo3pauHbIX cpea. IIpenmomieHue cBeta B NpU3ME.
Hucnepcust cBeta. SIBneHue mOJNHOTO BHYTpeHHero otpaxeHus. Jlua3el. Tonkuwe nuH3bl. [locTpoeHue uU300paKkeHUN,
CO371aBa€MbIX TOHKMMU JUH3aMU. [71a3 u 3penue. Onrtuyeckue npuoopsI.

Jlabopamopnoeie pabomoi(c HCMOIb30BaHHEM 000pynoBaHus «Touka pocTay):
DKcnepuMeHTalIbHasl IPOBEPKa 3aKOHA OTPAKEHUS CBETA.
N3mepenne nokasaresns MpeoMIICHUS BOJBI.
N3mepenune GoKycHOT0 pacCTOSTHUS COOMPAIOIISH JIMH3HI.
IIpumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
Hctopus uccnenoBanus CBETOBBIX SIBJICHUM.
Hctopuueckas peKOHCTpyKIus Teneckona I anues.
N3roroBneHne Kajiengockora.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMelbHOCU. YTCHHE U 00CYKIEHNE TeKCTa CTaTeli HHTEPHET-CAaliTOB, 00CYKIeHHE
JTIOKJIaJIOB ¥ IIPE3CHTAIINM, COCTaBJICHHUE U PEIICHUE 3a1a4, 00CYXIEeHHE CITOCOO0B pemieHus (moaroroska k OI'D no ¢usuke).
DuU3MKa ATOMA M ATOMHOI0 s1/Ipa
Ctpoenne aroma. [lormomenne u nucmmyckanue cBeta aromamu. Ontudeckue crektpel. OnbiTel Pesepdopaa. [lnanerapuas
Mozenb atoma. CTpoeHHe aTOMHOTO si/ipa. 3apsA/I0BOE U MAacCOBOE yucia. SnepHble CUilbl. DHEPTUsl CBSI3U aTOMHBIX siiep. 3aKOH
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paanoakTUBHOrO pacnaaa. Anbda- u 0era-pacnansl. [IpaBuna cmenienus. fAnepueie peakuuu. Jlenenue u cuntes saep. SAnepHas
sHepreTuka. Mcrounnku sneprun ConHua u 3Be34. Perucrpanus saepHbIX U3IydYeHUN. BiusHue paguoakTUBHBIX U3JIyYEeHUN HA
KUBbIE OpraHu3Mbl. J[o3umeTpus. DKonorudeckue npoOaeMsbl siAEPHON SHEPTETUKH.

IIpumepHvie memvl nPOEKMHBIX U UCCIEO0BATNENLCKUX PAOOM.:

Hcropus nzydenuss aroma.

N3mepenue KI1/] conneunoit 6atapeu.

HeBunumble n3iydeHus B CIIEKTPE HarpeThIX TEIl.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eslMelbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa CTaTel MHTEPHET-CANTOB, 00CYKIeHUE
JIOKJIaJIOB M TIPE3EHTAIMI, COCTAaBICHUE U PEIICHHE 3a/1a4, 00CYKIeHUE cIocoO0B pemienus (moarotoska k OI'D o dusuke).
®opmMbl Opranusanuu 00pa3oBaTeIbHOIO Mpouecca:

- TpynIoBas;

- UHJIWBH1yaJbHas;

- (hpoHTANTBHASI.

Beaymue Texnosiorum:

Hcnonp3yroTcsi  2JIEMEHTBHl  CIHEAYIOUIMX  TEXHOJOTMH:  MpOEKTHas, MpoOJeMHOro  oOy4eHMs, HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHAsI, KpUTUYECKOTO MBILUIEHUS, IPOOJIIEMHOT0O AUAJIOra, UTPOBast.

OcHoBHBIE MeTOABI pa00THI HA YPOKe:

Benymumu Meronamu o0ydeHMs SBISIOTCA: YaCTHYHO-NIOMCKOBOM, METOJ MaTeMaTHYECKOr0 MOJEIUPOBAHUS, aKCHOMATUYECKUH
METO/.

®opMBbl KOHTPOJIA:

Tax kak 3TOT Kypc SBISETCS JONOJHUTEIbHBIM, TO OTMETKA B 0aju1ax HE CTaBUTCS.

VYyamuiicss yautcs oneHUBaTh ce0s M IPYruX caM, YyTO MO3BOJIAET Pa3BUBATh YMEHHUS CaMOAaHAU3a U CIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITEJIbHOCTH, KaK CBOMCTBY JIMYHOCTH y4YalllerocsA. BuIABIEHHE NPOMEXKYTOYHBIX U KOHEUHBIX PE3YyJIbTATOB YYallUXCs
MPOUCXOANT Yepe3 MPAKTUUYECKYIO AEITEeIbHOCTh; 3a4€THbIE PAOOTHI:

* TeMmaThyeckas MoAOOpKa 3ajad pa3InYHOIO0 YPOBHS CJIOXKHOCTU C MPEJACTABICHHWEM pa3HbIX METOJOB pEUICHHsS B BUJC
TEKCTOBOT0 JIOKYMEHTA, Mpe3eHTaluu, (pJIdI-aHuManu, BUAeopoIuKa i Web - cTpaHuns (caiita)

* BBICTABKa IIPOEKTOB, IPE3CHTALINN;
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* JIEMOHCTpAIUs KCIEPUMEHTa, KAUYECTBEHHOW 3aJlauyd C KAYECTBEHHBIM (YCTHBIM WJIM B BUJIC MPUIIOKEHUS, B TOM YHUCIIE,
Mpe3CHTAIMEN ) OMMCaHuEeM Mpoliecca Ha 3aHATHH, (PecTuBale IKCIEPUMEHTOB; (PU3NUECKUE OTUMITAAIBI.

KaﬂeH}IapHO'TeMaTI/I‘IeCKOB IVIAHUPOBAHHUE 7 xkJace

No Hara Tema ypoka Hcnoan3oBanue [Ipumeuanue
n/m | MPOBEICHUS 00opy/0BaHNS LIEHTPA
Ilnan | dakr €CTeCTBCHHOHAYYHOI "
TeXHOJIOTH4eCKOMH

HanpasjeHHocTel «Touka pocra»

1. Benenue (14)

Broanoe 3anstue. lenn u 3amaun kypca. TexHuka KommnprorepHoe 060py1oBanme
1 0€30IaCHOCTH.
2. Poab 3kcniepuMeHTa B JKM3HU YesioBeka (34)
CucreMa eMHUIL, TIOHATHE O KomMmmbroTepaoe ob6opynoBanue
2 MPSIMBIX ¥ KOCBEHHBIX H3MEPEHUSX
DU3NYECKUH SKCITEPUMEHT. OOGopynoBaHue 151 IEMOHCTpAIUi

Bunel pusmueckoro skcnepuMeHTa.
[Torpemuocte wu3MepeHus. Buuapl norpenrHocTei

3 n3MepeHus. Pacu€r morpenrHocTy n3MepeHusl.

JlaboparopHas paboTa OGopynoBaHue s

«M3mepenne obOvema TBepporo Tena». IIpaBuia | 1aGopaTOpHBIX pabOT M yYEHUUECKUX
4 odopmMIIeHHs Ta0OpaTOPHON PabOTHI. OIILITOB

3. Mexanuka (84)

5 PaBHOMEpHOE 1 HEpaBHOMEPHOE Ob6opynoBanue ais

JIBYDKEHUS. 71a00paTOPHBIX PabOT M YYEHHUYECKHX
6 I'paduueckoe npencTaBieHUE ABUKEHHUSL. ONBITOB (Ha 0a3e KOMIUJIEKTOB JUIs
7 Pemienue rpaduyeckux 3agau, pacyer NyTH U cpeHei ors)
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CKOPOCTH HEPAaBHOMEPHOTO JIBHXKECHHSL.

8 [TonsTie wHEpIMKM W WHEPTHOCTH. LleHTpoOeKHas
cuia..
9 Cuna ynpyrocru, cuiia TpeHHUs O6opynoBanue st
1a00paTOPHBIX padOT M YUCHHUYECKUX
Jlaboparopwas pabota onbITOB (Ha 0a3e KOMIUIEKTOB JIst
«HccnenoBanne 3aBUCHMOCTH  CHUIBI  YIIPYTOCTH, oro)
10 BO3HHKAIONICH B IPY)KHHE, OT CTEIICHH jJedopmarm
MIPYKUHBD).
JlabopaTtopHnast pabota
11 «Omnpenenenue ko3 durmenta TpEeHUs Ha
TpruOOMETpE».
JlabopaTtopHnas pabota OGopynoBanue s
12 «HMccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI 71a00paTOPHBIX PA0OT U YUIEHUYECKUX
HOPMAJILHOTO JaBIICHUS. OTIBITOB
4. T'mapocratuka (124)
13 [TnotHoCTh. 3anava naps ['epona OGopynoBaHue ISt JEMOHCTpaLUi
14 Pemenue 3aau MOBBIIIEHHOM CIOKHOCTH Ha pacuer
IJIOTHOCTH BELIECTBA.
15 Penienue 3ama4d MOBBIIEHHON CII0KHOCTH OO6opymoBaHUe ISl IEMOHCTpAIUi
16 JlaBiaeHue >xuakoCcTH 1 rasa. 3akoH Ilackans
17 CooOmaromuecs COCyIbI.
18 JlaboparopHas paboTa O6opynoBanue st
«U3rotoBnenue Mojienu GOHTaAHAY) 1a00PAaTOPHBIX PAOOT U YUCHUYECKUX
19 JlaGopatopHas pab6oTa OTBITOB (Ha 6a3ze koMruiekToB st OI'D
«M3rotoBnenne Mojienu GOHTaHA
20 3akoH [lackans. J[aBneHue B )KUAKOCTSIX U razax.

I'mapaBnrueckue MamHbl. CooOIIaONIMEcs COCY/bI.
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21 BrrtankuBaromas cunia. 3akoH Apxumena. OO6opynoBaHue AJis IeMOHCTpaui
JlabopaTtopHnast pabota O6opynoBanue ajs
22 «BplIsicHEeHUE yCIOBHS TUIABAHUS TEI. 1a00PaTOPHBIX PAOOT U YICHUYECKUX
OTIBITOB
23 bnok 3anay Ha 3akoH Ilackans, 3akoH Apxumena. OGopynoBaHue s I€MOHCTpaIUi
24 biok 3anay Ha 3akoH Ilackans, 3akoH Apxumena.
5. Cratuka (114)
25 baok. Peruar. O6opynoBaHue s IEMOHCTPAITHI
26 PaBHOBecue TBepabIx Ten. MomeHT cuitbl. [IpaBuiio
MOMEHTOB.
27 Lentp TSKECTH. HccnenoBanne paznmuHbIX | O6GopynoBaHue I AEMOHCTpaLUi
MEXaHUYECKUX CUCTEM
28 KoMOuHupoBaHHbBIE 3a/ladyM, UCHOJB3YS  YCIOBHS
paBHOBECHS.
29 KoMOuHupoBaHHbBIE 3a/ladyM, UCHOJB3Ys  YCIOBHS
paBHOBECHS
JlaGoparopHas pabota O0GopynoBaHue s
30 «M3rotoBienne paboTaromied CUCTEMBI OJIOKOBY. | Ja0OPAaTOPHBIX PabOT M YUEHUUYECKUX
OdopmieHue paboTHI. OTBITOB (Ha 0a3e KOMILIEKTOB JUIS
Pabota Hag mpoekToM «biokmy. ors
JlaGopaTopHas pabota
31 «M3rotoBiieHne paboTaromieil CHCTEMBI OJIOKOBY.
JlaboparopHas paboTa ObopynoBanue st
«M3roToBieHne paboTaromIe CHCTEMBI OJIOKOBY. 1ab0paTOpPHBIX PabOT U YUEHUUYECKUX
32 OTIBITOB
33 Odopmienue paboThl. KommnbrotepHoe o60opyioBanue
34- 3amuTa NpOeKTOB.
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| 35

KaJICHI[apHO'TeMaTI/I‘-IeCKOG INIAHUPOBAHUE 8 KkJ1acc

No Hara Tema ypoka Hcnoan3oBanue [Ipumeuanue
n/m | MPOBEICHUS 00opy/0BaHNS LIEHTPA
Ilnan | dakr €CTeCTBEHHOHAYYHOI U
TEXHOJIOTUYECKOM
HanpasjeHHocTel «Touka pocra»
1. Benenue (14)
BBognoe 3ansitue. Llenn u 3amaun kypca. TexHuka KomrsrorepHoe o0opytoBanue
1 0€30MacHOCTH.
2. TensoBbie siBjeHus (12 4)
PazHooOpa3zue  rtemnoBeix — sBieHuidl.  Temnosoe | KommbioTepHoe 000pya0BaHue
2 pacIIupeHue Tel.
JlaGopaTtopHnas pabota OGopynoBaHue st
«I3MeHeHHsT UIMHBI Tela TpPU HArpeBaHUU U | JaOOPaTOPHBIX pabOT U yUYEHUUYECKHX
3 OXJTAKICHUI. OTIBITOB
Temonepenaua HaOmrogenue — TteruonpoBogHocTH | OOOpyaOBaHUE JUIS AEMOHCTPALAN
4 BO/JIbI ¥ BO3/TyXa.
JlaGopaTopHnas pabota OGopynoBaHue s
35«3mepenne yaenbHOU TeINIOEMKOCTH PA3JIMUHbIX | TaOOpaTOPHBIX PabOT M YUCHUYECKUX
S BEIIECTBY. OTbITOB (Ha 0a3e KOMILIEKTOB JUIS
[InaBneHue u OTBEp/ICBaHHKE. ors
JlabopatopHas pabota «OTnuBKa mapauHOBOTO
6 COJITATHKAY
JIabopatopHnas pabota «HaOmronenue 3a masnenuem | ObopynoBaHue ais
TBIa» 71a00pPaTOPHBIX paboOT U YYEHHUECKHX
7 OTIBITOB
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Pemenne OJIMMITHAJHBIX 3aaa4 Ha YpaBHCHHC

OO6opynoBaHue AJis IeMOHCTpaui

8 TEIIOBOro OagaHnca
Pemenne onumnuaaHpixX 3aa4 Ha pacy€T TEMIOBBIX OGopynoBaHue s IEMOHCTpaIUid
9 MPOIIECCOB
10 Jlaboparopus Kpuctayuiorpadum.
11 Wcnapenue u koHAEHCALUS. O6opynoBaHue JUisl AEMOHCTpalni
CocraB atmocdepsl, HabII0IeHNE TIepex0/1a OOGopynoBaHue s IEMOHCTpaIUi
12 HEHACHIIIEHHBIX TAPOB B HACHIIICHHEIE.
13 BiraxHOCTB BO3/yXa Ha pa3HbIX KOHTUHEHTax O6opynoBaHue JUist AEMOHCTpalni
3. dnexTpuyeckue aBjaeHusn (84)
Muxkpomup. Mojaenu atoma, CylecTBOBaBIIUE JI0 O6opynoBaHue JUist AEMOHCTpalui
14 Havama XX
Hcropus OTKpBITHA U JEUCTBUSA FaIbBAHUYECKOTO KommsrorepHoe o0opyioBanue
15 MeMeHTa
16 Uctopus coznanus 3meKkTpoGopHOI MalTuHbI
17 OnpiTel Bonbra. Dnexktpudeckuil Tok B anekTposmTax. | KommbiorepHoe obopynoBanue
Pemenne  onuMmuazHeIX  3agad Ha  3akoHbI | OOopyaoBaHKE IS JEMOHCTPALIUI
18 MIOCTOSIHHOTO TOKa
Habmonenue 3aBUCHUMOCTHU conpotusiieHus | OOopynoBaHue AJsl JEMOHCTPALIHii
19 IIPOBOJIHUKA OT TEMIIEPaTypHhI.
JlaGopaTtopHnas pabota O6GopynoBaHue s
«Ornpenenenue CTOMMOCTH U3PaCXO/I0BaHHOM | 1a00paTOPHBIX padOT U YYCHHUECKUX
AJIEKTPOIHEPTUH 110 MOILTHOCTHU MOTPEOUTENS U 110 OomlbITOB (Ha 0a3e KOMILJIEKTOB st
20 CUETUHUKY» oro
’1 Pemrenne onMMnuagHbIX 3a1a4 Ha TeIioBoe Aeiicteue | O60pymoBaHUE IS AEMOHCTPAIU
TOKa

4. JnekTpoOMAarHuTHbIE siBjIeHUs1 (34)

22

DNEeKTPOMarHUTHBIE SBJICHUS.
DeKTpOU3MepUTENIbHBIE TPHOOPHI.

O6opynoBaHue TSl AEMOHCTpalui

23

MarunuTHas aHomanusi. MarHuTHele Oypu

O6opynoBaHue TSl AEMOHCTpalui
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24 ‘ ‘ ‘ Pa3HOBUIHOCTH 27EKTPOIBUTATENEH. ‘
5. OnTuyeckue siBjieHUu (74)
25 Hcroynuku cBeTa: TEIIOBBIE, IFOMUHECIICHTHBIE O6opynoBaHue JUisl AEMOHCTpaLni

DKCHEepUMEHT HAOIIOICHUE.
MHoTOoKpaTHOE H300paKEHUE TIPEMETA B HECKOJIBKUX

26 IJIOCKHX 3epKanax.
N3roToBUTH MEPUCKON W C €ro MOoMOIbi0 npoBecTH | OOoOpynoBaHue A JEMOHCTpalUii
27 HaOJIIOICHUS
28 [IpakTHueckoe ncnoib30BaHNuE BOTHYTHIX 3€pKall O6opynoBaHue JUisl AEMOHCTpalni
3puTenbHbIE HILTIO3HH, TTIOPOKaaeMble ipeiomiieHrneM | ObopyaoBaHue st JEMOHCTPAIIAI
29 cBera. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTHKH
Hcnons30BaHue 3aKOHOB CBETa B
31 TEXHHUKE
6. HUesroBek u mpupoaa (44)
32 ABTOMAaTHKa B HAIICH KU3HH . KomMmmbroTepaoe ob6opynoBanue
33 Paguo u TenesuacHue
AJbTEepHATUBHBIE UCTOYHUKHU
34 SHepruu. Bumpl a351eKTpoCTaHIIUNA
35 Hayxka ceronns. Hayka u 6e301macHOCTb JTH0EH.

KanengapHo-TeMaTH4yeckoe MIaHHpoBaHue 9 KJacc

[ara Tema ypoka HUcnoab3oBanue IIpumeuanue
Ne NpOBEACHUs o0opynoBaHHsI EHTPA
n/n | Iaan | dakr €CTeCTBEHHOHAYYHOM U
TEXHOJIOTHYeCKOH
HanpasJjeHHocreil «Touka pocra»
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1. Beenenue (14)

BBoanoe 3ansaTtue. Lenu u 3anaun kypca. Texnuka

KommnbrorepHoe 060pyioBanue

1 0€30IaCHOCTH.
2. Kunematuka (7 1)

CriocoObI OTIMCaHUsS MEXaHUYECKOTO JBIKCHHS O6opynoBaHue JUist AEMOHCTpaLuii
2

IIpsaMonuueiiHoe  paBHOMEpHOE  JBMKeHHE 10 | OOopyaoBaHUE IS AEMOHCTPAIUI
3 II0CKOCTH? CMOTPSI U3 KaKOW TOUKH HAOIIOIaTh

OTHOCUTENBHOCTD JBUKEHHUS. O6opynoBaHue JUisl AEMOHCTpalni
4 CrosxeHne IBHKEHUH.

Jlabopamopuvie pabomui: OGopynoBanue s

«M3ydenne NBWXKEHUS CBOOOJHO TAJAIONIETO Tela», | Ja0OpaTOPHBIX PabOT W YUEHHUYECKHX
5 «M3ydenune MBUKEHUS Tella IO OKPYKHOCTH OTIBITOB

Kak u kyma noserena BuniHeBas kocrouka? Pacuer OGopynoBaHue JJIs1 IEMOHCTpAIUi

TPACKTOPUU JBUKEHHS TEN U MEpCOHaKEeW paccKa3oB
6 P.Pacms o Mionxay3eHne

Hctopuueckas peKOHCTPYKIHS ONBITOB [ anuiies o O6opynoBaHue Uit AEMOHCTpalui

OTIpeIeNICHUIO
7 yCcKopeHus gd.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO ABWKeHUs | OGopymoBaHUE IS AEMOHCTpalUi

npu
8 HCIIOJIb30BAaHUH TPEHAXKEPA «OeroBast TOPOKKay.

3. lnnamuxa (84)

Cuia Bonu, cuna yoexxJIeHus Wi cuia - pusudeckas | OOopyaoBaHKe st AEMOHCTPAIU
9 BeJINYMHA?

Jlabopamopnas paboma: «I3mepeHue Maccol Teaa» O6opynoBanue st
10 1ab0paTOpHBIX PabOT U YUEHUUYECKUX
11 JIBukeHwue Tena 1o AeWCTBUEM HECKOIbKUX CHII OTIBITOB
12 JIBUKEHHE CUCTEMBI CBSI3aHHBIX TET O6opynoBaHue TSl AEMOHCTpalui
13 Jlabopamopnvie  pabomui:  «3yuenne  Tpenus | O6opynoBaHue IS
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CKOJIBXXCHU

1ab0paTOPHBIX PAbOT U YUCHHUECKUX
OIIBITOB

14 JluHaMMKa paBHOMEPHOTI'O ABMKEHUS 110 OKpyxkHOCcTH | OOOpynoBaHue Ajsl JEMOHCTpaluii

Hctopus pazBuTus npeacraBieHuil o BeeneHHOM. OGopynoBaHue JJis1 IEMOHCTpaIUi
15 CoJHeYHas CHCTeMa.

OTKpBITUS HA KOHYHKE Tepa. O6opynoBaHue JUisl AEMOHCTpalni
16 [TepBBIe HCKYCCTBEHHBIC CITYTHUKHA 3EMIIH.

4. Umnyabc. 3aKoH coxpaHeHUs1 UMITYJibca (34)

17 Kax BbI sIXTy Ha30BeTe... KommnbrorepHoe 060pyioBanme
18 PeakTrBHOE JBIKEHUE B IPUPO/IE.

Paccnenosanmue [TII ¢ momonipro 3akoHa coxpaneHus | KommprotepHoe 000pypoBaHue
19 HMITyITbCa

5. CraTuka (24)

Jlabopamopuas paboma: OGopynoBaHue st

«OmpeneneHue MEHTPOB MacC Pa3IMYHBIX TeJ (TpH 1a00paTOPHBIX PAOOT U YUCHUUECKUX
20 croco6a)» OTIBITOB

IIpuMeHeHre MPOCThIX MEXaHU3MOB B CTpOoHUTENbCTBE: | KoMmbioTepHoe 000pya0BaHme
21 OT 3eMJITHKH 710 HeOoCKpeda

6. Mexann4yeckne Ko1e0aHusI H BOJTHBI (34)
22 Buner MasTHUKOB U UX KOJIeOaHUIA OOGopynoBaHue JJIs IEMOHCTpaIUid
23 Yto mepeHocuT BoJiHA?
24 KosnebaTenpHbIe CHCTEMBI B IPUPOJIC U TEXHUKE
7. DJIeKTPOMAarHUTHbIE KOJIe0aHHUs U BOJIHBI (24)

25 DKcrepuMeHTallbHAs IPOBEpKa CBOWCTB DM BOJIH. KommsrorepHoe obopynoBanue

HccnenoBanue anekrpomarautHoro usinydenuss CBU- | KommsrorepHoe o00pynoBaHue
26 neyu

8. Onruka (44)

27 . IsrotoBnenne Moiey Kalel0CcKora. KommsrorepHoe obopynoBanue
28 DKcrepuMeHTalIbHAS TIPOBEPKAa 3aKOHA OTpPaKEHUS O6opynoBaHue TSl AEMOHCTpalui
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CBCTa.

Jlabopamopnas paboma:
«M3MepeHune nmokasaresist IpeIOMIICHHUS BOIbI»

O6opynoBanue ajst
1a00paTOPHBIX pabOT U YUEHUUYECKHUX

29 OITBITOB
Kaxk ornuyarorcs nokasarenu npesiomineHus nBetHoro | O0opyaoBaHue AJid I€MOHCTpaIUid
30 CTEKJIa
9. ®u3uka aToMa M aTOMHOTO si/Apa (44)
[lornmomenue u  ucmyckaHue cBera aromMamu. | KommberotepHoe 000pyaoBaHue
31 OrnTuyeckue CreKTphI.
32 Nsmepenne KI1J] conteunoit 6arapen KommnbroTeproe 00opynoBanue
BrnusiHue paanoakTUBHBIX M3TyY€HWW Ha JKHUBBIC
33 OpraHU3MBbI
34 Crioco06bl 3alIUTHI OT PaIMOAKTUBHBIX U3Ty4eHUN
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