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1. I'pasknancKkoe BOCIUTAHHE:
- TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXXAECHUHM OOIIECTBEHHO-3HAUMMBIX U 3THYECKUX HPoOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM NIPUMEHEHHUEM JIOCTIDKEHUH (QU3HKHY;
- OCO3HaHUE Ba)KHOCTH MOPANBbHO-3TUYECKHUX MPUHIIUIIOB B A€ATEIBHOCTH YUEHOTO.

2. [laTtpnoTH4yeckoe BOCIUTAHHE:
- IPOSIBTICHHE WHTEPEca K UICTOPUN M COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUIECKON HAYKH,
- HIEHHOCTHOE OTHOUIEHHUE K JOCTIKEHUSIM POCCUICKHUX YUEHBIX-(U3UKOB.

3. JlyXoBHO - HpAaBCTBEHHOE BOCIIMTAHME:
- OCO3HAHUE COLUAIBHBIX HOPM M IIPAaBHUJ MEKIMYHOCTHBIX OTHOLICHWH B KOJUIEKTHUBE, TOTOBHOCTH K
Pa3sHOOOpPa3HOM COBMECTHOM JESTENbHOCTH IPU BBINOJHEHUM Y4eOHBIX, IO3HABaTEIbHBIX 3ajady,
BBITIOJTHEHUN DKCIIEPUMEHTOB, CO3JAaHHM YYEOHBIX MPOEKTOB, CTPEMJICHHE K B3aWMOIOHUMAHHIO H
B3aMMOTIOMOIIIM B TIPOIIecce 3TOH y4eOHO! AesITeTFHOCTH;
- TOTOBHOCTH OLICHHBATh CBOE MOBEICHUE M MOCTYIKH CBOUX TOBApUILEH C MO3ULUHN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C YY4ETOM OCO3HAHUS [TOCIEICTBUN MTOCTYIIKOB.

4. JcTreT4ecKkoe BOCIUTAHUE:
- BOCHPHSTHE 3CTETMYECKHX KadecTB (PU3MUYECKON HayKH: €€ TapMOHHYHOTO MOCTPOEHHUS, CTPOIOCTH,
TOYHOCTH, JJAKOHHUYHOCTH.

5. lleHHOCTH HAYYHOTO MO3HAHMS:
- OCO3HAHME ILIEHHOCTH (IM3MYECKOM HAyKd KaK MOIIHOTO HHCTPYMEHTA IIO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHH, BAXKHEUIIEH COCTABISAIOIEH KyIbTYPhI;
- pa3BUTHE HAYYHOH TI0003HATEIBHOCTH, HHTEPECa K UCCIIE0BATENLCKON A TEILHOCTH.

6. ®uznyeckoe BocnuTanue 1 GopMHUPOBaHNE KYJIbTYPHI 310POBb:
- OCO3HAaHUE LEHHOCTH 0e30macHoro odpasa >KM3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUpE, BaXKHOCTH
npaBuil 0€30MacHOTO TMOBEJCHHsT Ha TPAaHCIOPTE, Ha J0porax, C OJIEKTPUYECKMM M TEIUIOBBIM
000pyIOBaHUEM B JOMAIITHUX YCJIOBUSX;
- c(hopMHUPOBaHHOCTH HaBbIKa peiIeKcHu, IPU3HAHUE CBOErO NpaBa Ha OMMOKY M TAaKOrO K€ IpaBa y
JpYyroro 4ejaoBeKa.

7. TpynoBoe BociuTaHue:
- AKTHUBHOE Y4YacTHE B PEIICHUH IPAKTHYECKUX 3agad (B paMKax CEMbH, MIKOJbI, IOpoja, Kpas)
TEXHOJIOTHYECKON M COLMAIbHON HAPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (U3NYECKUX 3HAHUI,
- MHTEpEeC K MPaKTHYECKOMY U3yUYEeHHUIO POdecCcHii, CBSI3aHHBIX ¢ (PU3UKOM.

8. DKkosoruyeckoe BOCMUTAHME:
- OpUeHTalysl Ha IpUMEHEeHne (GU3NUECKUX 3HAHUM U1 PeLIeHns 3a7a4y B 00JIACTH OKPY>KaloIIel Cpeapl,
MJIAHUPOBAHMS TIOCTYNKOB U OLIEHKU UX BO3MOXHBIX MOCIIEJICTBUI 1JIsI OKPYXKAIOIIEH Cpebl;
- 0CO3HaHHE III00aTBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIIeM U IMyTel MX pelieHHs.

MeTanpeaMeTHblie:
B cdepe perynsiTuBHBIX YHHUBEPCATBHBIX YIEOHBIX JCHCTBHI YIAITHXCS:
* MIJIAHUPOBATh CBOM JICHCTBHSI B COOTBETCTBHHM C IIOCTaBJICHHOM 3a/1a4ell U YCIOBUSIMU €€ pean3aliy, B
TOM YHCJIE BO BHYTPEHHEM IIJIaHE;
* YUUTHIBATh YCTAHOBJICHHBIE MPAaBHJIa B TNIAHKPOBAHUH U KOHTPOJIE CIToco0a perieHHS;
* OCYILECTBJIATh UTOTOBBIM U IOLIATOBbII KOHTPOJIb 110 PE3YJIbTaTy;
* OLICHUBATh MIPABHJIBHOCTD BBIITOJIHEHUS ICHCTBUS Ha YPOBHE aJIEKBATHOW PETPOCHIEKTUBHON OLIEHKU
COOTBETCTBHS PE3yILTATOB TPEOOBAHUAM JAHHOMN 3aa4M U 331a9HON 00IacTH;
* aJICKBATHO BOCIIPMHUMATh NIPEIJIOKEHNS U OLICHKY YUYUTEJICH, TOBAPUILEH, POAUTENEH U IPYTUX JIFOIEH;
* pa3nu4ath crocod U pe3ynbTaT AeHCTBUSL.
OOyuaromuics moJyYUT BO3MOXKHOCTb HAYUUTCS:
* B COTPYIHHUYECTBE C YUUTEIEM CTaBUTh HOBBIE yueOHbIE 3a/1a4H;
* [IPOSIBJIATH MIO3HABATEBHYIO HHUIIMATHBY B Y4€OHOM COTPYIHUYECTBE;
* CAaMOCTOSITENIFHO aJICKBaTHO OLICHUBATH MIPABUIBHOCTD BBIIOJIHEHUS JEMCTBUS 1 BHOCUTH HEOOXOJMMBbIE
KOPPEKTHUBBI B UCIIOJHEHUE KaK 10 XOAY €r0 Peayln3alyy, TaK U B KOHIIE JEHCTBUSI.



B cdepe no3naBaTeJbHBIX YHUBEPCATBHBIX YICOHBIX MEHCTBUN yUaITUXCSI:

* OCYILECTBIIATH IIOMUCK HEOOXOAMMOM HH(pOPMAIIUK AJIs BHIIOIHEHHsI BHEYIeOHBIX 3aJjaHui ¢
WCIIOJIb30BaHUEM YUeOHOH TUTEpaTyphl U B OTKPBHITOM HH(POPMALIMOHHOM IPOCTPAHCTBE, SHIUKIIONEANH,
CIPAaBOYHHUKOB (BKIIOYAs JIEKTPOHHBIC, HU(PPOBBIE), KOHTPOJIUPYEMOM IIPOCTPAHCTBE

HuTepHera;

* OCYIIECTBIISATH 3aMUCH ((hHKCAINI0) BEIOOPOYHON HHPOpMAK 00 OKpPY’KaIOIIeM MUpPE U O cebe caMoM,
B TOM YHCJIE C TOMOIIbI0 MHCTpyMeHToB UKT;

* CTPOMUTH COOOIIEHHS], IPOEKTHI B YCTHON U NMCbMEHHOU (hopMme;

* IPOBOJUTH CPABHEHME U KIacCU(HUKALINIO IO 33JaHHBIM KPUTECPHSIM;

* YCTaHaBJIMBATh IPUYHHHO-CIIEICTBEHHBIE CBSA3U B U3y4aeMOM KpYTe SIBICHUM;

* CTPOHTH PacCcyXIeHHs B POpMe CBSI3H MPOCTHIX CYKICHUH 00 00BEKTE, €r0 CTPOSHHH, CBOMCTBAX U
CBsI3aX;

OOyuaromuics MoIyYUT BO3MOKHOCTh HAYUUTHCS:

* OCYILECTBIISITh PACUIMPEHHBIA TOUCK HH(OPMAIIUH C UCTIOIB30BAHUEM PECYPCOB OMONINOTEK U CEeTH
HaTepHerT;

* 3aMUCBIBaTh, GUKCHPOBATH HHGOPMALIUIO 00 OKPY’KAIOIIUX SBICHUAX C TOMOIIbI0 HHCTpyMeHToB UKT;
* OCO3HAHHO W MPOM3BOJILHO CTPOUTH COOOIEHHS B YCTHOM M MUCBMEHHON (opme;

* OCYIIECTBIIATH BBIOOp HanboJee 3(h(peKTHBHBIX CIOCOOOB peHIeHHS 33/1a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTHYECKOE PACCYXACHHE, BKIIOYAIOIEe YCTAHOBICHUE TPUINHHO-CIIEACTBEHHBIX CBSI3EH;

* MOT'YT BBIHTH Ha TEOPETUYECKUI YPOBEHB PEIICHUS 3aj]ay: pelIeHHe Mo ONpeeIeHHOMY IJIaHy,
BJIaJICHHE OCHOBHBIMH NIPHEMaMH PELICHUS, OCO3HAHMS AEATEIbHOCTH 10 PEIICHHIO 3a1a4u.

B cdepe kKOMMYHMKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUH yUaIIUXCS:

¢ aJICKBATHO MCIIOJIB30BaTh KOMMYHUKATUBHBIC, ITPEIKIC BCEI'0 - pCUYECBLIC, CPCACTBA AJId PECHICHUA
Pa3InYHBIX KOMMYHHKATHBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIAIETh JUATOTMUECKON
(hopMoit KOMMYHHWKAIINH, HCIIONIB3YS, B TOM ducie cpeactsa u nHcTpyMmeHTsl UKT u nuctannnoHHOTrO
OOIIEeHNS,;

¢ I10IIyCKaTb BO3MOXXHOCTb CYIICCTBOBAHUA Y HIOI[GI\/'I Pa3JIMYHBIX TOYCK 3pCHHA, B TOM YUCJIC HEC
COBIIAAAIOLINX C €T0 COOCTBEHHOM, U OPUEHTHPOBATHCS Ha MO3ULHMIO APTHEPA B OOLICHUU U
B3aUMOJICHCTBUY;

® YUUTBIBATH PA3HBIC MHCHUA U CTPEMUTLCA K KOOPANHAIIUN PAa3JINYIHbIX HO3HHHI>'I B COTPYAHUYCCTBE,

* popmynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIUIO;

* IOTOBAaPHUBATHCS U MPUXOJUTH K OOIIEMY PEIIECHUIO B COBMECTHOM AEATEIHOCTH, B TOM YHCIIE B
CUTyallur CTOJIKHOBCHHSA UHTEPECOB,

OOyuaromuicst MoJyYUT BO3MOXKHOCTh HAYUUThHCS:

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYJHUUYECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIINH APYTHX JIFOICH;
* YUUTHIBATh Pa3Hble MHEHHUSI K HUHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

* IOHUMAaTh OTHOCUTEIbHOCTh MHEHUM U moAXO0A0B K PpCIICHUTIO Hp06.]'[eMBI;

* apryMEHTHPOBATh CBOIO MTO3MLHUIO U KOOPIAMHUPOBATH €€ C MO3ULUSIMH NAapTHEPOB B COTPYIHUYECTBE
NpY BBIPA0OTKE OOIIETo PEHICHUs] B COBMECTHOM JIESTEIBHOCTH;

* 33/1aBaTh BOMPOCHI, HEOOXOAMMBIE JIJISl OPraHU3aIui COOCTBEHHOMW ACSITEILHOCTH U COTPYIHHYECTRA C
apTHEPOM;

* OCYILECTBJISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAMMYIO B3aHMOIIOMOIILb.
IIpeameTrHsbIe:

- OPUEHTHPOBATHCS B SIBJICHUAX U 0OBEKTaX OKPY)KAIOLIEr0 MUpa, 3HATh T'PAaHULIBI UX TPUMEHUMOCTH;

- IOHUMATh OlpeaeNeHns GU3NUECKUX BETMUYNH U IOMHHUTE ONpeAessitomue Gopmyssl;

- IOHUMAaTh KaKUM (1)I/I3I/I'-IeCKI/IM IIPpUHOUIIAM 1 3aKOHaM IMOJYUHAIOTCA TC UJIN UHBIC O6’beKTBI U SABJICHUSA
MIPUPOJIBL,

- 3HAaHHE MOJIENIU MOMCKa PELICHUH IS 3a/1a4 10 (QU3HKE;

- 3HaTb TCOPETUICCKUEC OCHOBBI MaTEMATUKHU.

- MpUMeEYaTh MOJICITH SIBJICHUN U 00HEKTOB OKPYKAIOIIETO MHPA;

- QHAIM3MPOBATh yCIIOBUE 3a/1a4H;

- nepeopMyIUpOBaTh U MOJEIUPOBATh, 3aMEHATH HCXOAHYIO 3aa4y APYyrou;

- COCTaBIISITh IJIaH PEIICHHUS;

- BBIABUTI'aTb U IIPOBEPATH IIpEAjIaracMbIC IJIs1 pEIICHUA TUIIOTE3bI,

- BJIaIETh OCHOBHBIMU YMCTBEHHBIMH OIIEPALIUAMH, COCTABJIAIOIUMU OUCK PELIEHHS 33Ja4H.
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Bgenenne. BeonHoe 3ansrtue. Llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

PoJib 3xcrIepuMeHTa B )KM3HM YeJI0BeKa.

Teopus: 3yunTs 0CHOBBI TeOpUU NorpemHocTeil. [lorpemHocTy NpsIMBIX U KOCBEHHBIX U3MEPEHUN,
MaKCHUMaJbHasl TOrPEITHOCTh KOCBEHHBIX U3MEPEHUM, YUeT MOTPEeIIHOCTEe U3MEPEHUH MPH MOCTPOSHUN
rpaduxos. [IpencraBnenue pe3yabTaToB U3MEpeHNH B popme TabuuIl U rpauKOB.

[Ipaktrka: OCHOBBI TEOPUH NOTPEIIHOCTEH IPUMEHSTh IIPH BHIITOJIHEHUH KCIIEPUMEHTAIBHBIX 3a/1a4,
NpaKTHYECKUX padoT (¢ Hcnoib30BaHneM o0opynoBanus «Touka pocray).

XapaKkTepUCTHKa OCHOBHBIX BHJIOB JCSATEIbHOCTH:

[IpuBoauTH MpUMeEpPHI 00BEKTOB H3ydeHHS (HH3UKH ((hrU3HUecKue sIBICHUS, PHU3NIECKOE TEJO0, BEIIECTBO,
¢usnueckoe none). Habnronats n ananu3upoBaTh huzndeckre siBieHus (PUKCHpOBaTh N3MEHEHUS
CBOWCTB 0OBEKTOB, CPABHUBATh UX U 00001aTh). [[03HAKOMHUTECS ¢ IKCTIIEPUMEHTATBHBIM METOIOM
uccienoBanus npupoasl. Coopka npuOopoB u KOHCTpyKLuil. Vcrionb30BaHne N3MEPUTETBHBIX
npubopoB. BeinonHenue 1a60paTOPHBIX U MPAKTUUECKUX paboT. JlnarHocTiuka U ycTpaHeHHe
HEHCIIPaBHOCTEH

nprubopoB. BeicTpanBaHue ruore3 Ha OCHOBAHUU UMEIOIINXCS NaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE 1 HepaBHOMEpHOE JIBMKeHUE. [ paduueckoe mpencTapieHue nBuxeHus. Perenue
rpadMuecKX 3a/1a4, pacueT IMyTH U CPEeAHEH CKOPOCTH HEPAaBHOMEPHOT'O 1B KeHUsI. [loHsATHE MHEPIHHY 1
uHepTHOCTU. LleHTpobeskHas cuna. [IpuMeHeHne naHHBIX QU3MUECKUX MOHITUI B )KU3HEACATEIHOCTH
yenoBeka. Cuiia ynpyrocTH, Cuiia TpeHHUsI.

[Mpaktuka: MccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BOSHUKAIOUIEH B MIPYKHUHE, OT CTCIICHH
nedopmarun npyxuHbel. Onpenenenne ko3P QUIeHTa TpeHUs Ha TpuOoMeTpe (¢ HCMOIb30BaHHEM
odopynoBanusi «Touka pocra).

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUSI OT CHITBI HOPMAJIBHOTO AAaBJICHUSI.

XapaKTepUCTHKa OCHOBHBIX BHJIOB JCATEIbHOCTH:

Ananm3 tabnui, rpadukos, cxeM. [lonck o0bsicHeHHS HabM0gaeMBIM cOOBITHAM. OTpe/ieieHne CBOHCTB
nprOOPOB IO YePTEeKaM U MOJCISIM. AHAIM3 BO3HUKAIOIIUX MPOOJIEMHBIX cuTyanuii. M300paxars
CHCTEMY KOOPJIUHAT, BEIOUPATH TEJIO OTCYETA M CBA3BIBATH €TO C CUCTEMOW KOOpAUHAT. Vcronp30BaTh
CHCTEMY KOOPAUHAT JUISl H3y4YeHUs IPSMOIMHEHHOr0 aBIKeHus Tena. COopka mprubopoB u
KOHCTpYKLMA. Mcrionp30BaHne U3MEPUTENBHBIX TPUOOPOB. BhinonHeHne 1ab0paTopHbIX U
NPaKTUYECKUX PadoT (€ MCmoJb30BaHueM odopynoBanus «Touka poctay). luarnoctuka u
yCTpaHEHHE HeHCIIpaBHOCTEH MprOOpoB. BricTpanBaHue ruioTe3 Ha OCHOBAHUHM UMEIOIINXCS TaHHBIX.
KonctpynpoBanue u MoaeaupoBaHue. BriroaHeHne 3aqaHuii 10 yCOBEPILIEHCTBOBAHHUIO TPHOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka 1 mpoBepKa METOMKH SKCIIEPHMEHTAIBLHOMN PadoThI.
PaboTa B ManbIx rpymnmnax. AHaTU3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE PEIICHUE, JCHCTBUS.
[IpencraBienue pe3ynbTaToOB MAPHOM, TPYIIIIOBOH AEATEIILHOCTH. Y4YacTUe B JUAJIOre B COOTBETCTBUH C
MpaBUJIAMHU PEYEBOTO TIOBE/ICHUSI.

I'mppocraruka.

Teopust: 3akon Apxumena, 3akoH [lackans, rugpoctaTudeckoe JaBjiIeHHE, COOOIAIOIINECS COCY b,
THIPABIMYECKHE MALLIHBI.

[MpakTuka: 3a1a4n: BBITATKMBAIONIAS CHJIA B PA3JIMUHBIX CHCTEMax; MPUOOPHI B 3a/1a4aX (COOOIIAroIInecst
COCY[Ibl, TH/IPABIMYECKUE MAIINHBI, PhIYary, OJ0KK). DKCIIEPUMEHTAIbHBIC 3a/1aHHSL:

1)uzmepenue cuiiel ApxuMena, 2)u3MepeHrne MOMEHTA CHIIbL, ICHCTBYIOILET0 Ha phlvar, 3)U3MepeHue
paboThI CHITBI YIIPYTOCTH TIPH MOJITbEME TPy3a ¢ TOMOIIBIO MOJIBUYKHOTO WIIM HETIOJIBUIKHOTO 0J10Ka. (¢
HCIO0JIb30BaHueM 000pynoBaHus «Touka pocTay)

XapaKTepUCTHKa OCHOBHBIX BHJIOB JCSTEIbHOCTH:

Amnanu3 Tabnun, rpadukos, cxem. [Iouck oObsicHeHus! HaboaeMbIM coObITHsIM. COOpKa MPHOOPOB U
KOHCTpYKIiA. Mcrons30BaHne H3MEPHTENLHBIX TPUOOPOB. BEIMoONHEHE 1a00paTOPHBIX U
NPaKTHYECKUX padoT. lMarHocTuka v ycTpaHeHHe HeUCpaBHOCTeW NpubopoB. BricTpanBanue runores
Ha OCHOBaHMHU MMEIOIIMXCS AaHHBIX. KoHCTpyHnpoBaHue u MozenupoBanue. Paborta B MalbIx rpymmnax.
AHaJIM3UPYIOT, BHIOMPAIOT 1 000CHOBBIBAIOT CBOE pelieHue, aercTrus. [IpencrasieHne pe3yibTaToB
NapHOU, TPYIMIOBOH JiesiTebHOCTH. [10Ir0TOBKA COOOIIEHHI U IOKIIAIOB. YUacThe B TUAIIOTE B
COOTBETCTBHH C IIPABUIIAMHU PEUYEBOr0 MOBEACHUSI.



CraTuka.
Teopusi: biiok. Peiuar. PaBHoBecHe TBepIbIX Tell. Y clloBUs paBHOBecHs. MoMeHT cuiibl. [IpaBuiio
MoMeHTOB. LleHTp Tsoxectu. MccnenoBanne pa3nuyHbIX MEXaHHIECKUX cructeM. KoMOMHMpOBaHHEIE
3aJa4, UCTOJb3Ys YCIOBHS paBHOBECHS.
IIpaktuka: MisroToBieHne paboTaromieii CHCTEMBI OJIOKOB.
XapakTeprucTHKa OCHOBHBIX BUIOB JeSTEIFHOCTH:
Amnanu3 Tabnun, rpadukos, cxeM. Ilouck oobsicHenus: HabIoAaeMbIM coObITUSIM. OTIpe/ieIeHne CBOMCTB
MPHOOPOB TI0 YEPTEkKaM U MOJIEISIM. AHAIN3 BO3HUKAIOIINX MTPOOIEMHBIX cuTyannid. HaOmronats
JIEHCTBHE MTPOCTHIX MEXaHM3MOB. [ [03HAKOMUTECS ¢ (PU3MIECKON MOIETHIO «aOCOFOTHO TBEPOE TEIOY.
Pemrate 3a1aun Ha mpUMeHeHHUE ycaoBuUs(TpaBuiia) paBHOBeCH pouara. [[puMeHsTh ycinoBue (IpaBuio)
paBHOBeCHs pbluara ajsi 00bsICHEHHsI JEHCTBHSI Pa3IMUHBIX HHCTPYMEHTOB, UCTIONIB3YEMBIX B TEXHUKE U
B ObITy. COOpKa mprOOPOB M KOHCTPYKIHHU. Vcionp30BaHne H3MEPUTENBHBIX TPUOOPOB. BrimonHeHne
nabopaToOpHBIX U MpakTHYeCKuX padot. JuarHocTuka u
yCcTpaHEHHE HeHCIPaBHOCTEH MprOOpoB. BricTpanBaHue THIIOTE3 HA OCHOBAHUU UMEIOIINXCS TaHHbBIX.
KoncTtpynpoBanue n MoaennpoBanue. BrimomHeHE 3ajaHIi 110 YCOBEPIIEHCTBOBAHUIO MTPHOOPOB.
Pa3paboTka HOBBIX BapHAHTOB OMBITOB. Pa3paboTka n mpoBepka METOIUKH IKCIIEPUMEHTAILHON PabOTHI.
Pabora B ManeIx rpymnmax. AHATH3UPYIOT, BEIOUPAIOT U 000CHOBBIBAIOT CBOE pellieHHe, NeHCTBUSI.
IIpencraBienne pe3yinbTaToOB MApHOU, TPYIIIIOBOH AeATenbHOCTH. [loIroTOBKa COOOIIEHNH U TOKIIA0B.
OCyYIIECTBISIOT CAMOOIICHKY, B3aUMOOIIEHKY JeSTeNFHOCTH. Y YacTHe B AUAJIOTE B COOTBETCTBHUH C
ImpaBujIaMy p€Y€BOIro MMOBCACHUA.

8 kiace
TenJioBble IBJICHUS.
TemnoBoe pacmmupenue ten. [Iporeccsl MmaaBieHus U OTBEPACBaHUS, UCIAPEHUS U
KoHAeHcaluu. Terlonepenaya. BnaxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncrpanuu: 1. Habnronenne Tassaus b2 B Bojie. 2. CKOPOCTH UCTIAPEHUS Pa3IMYHBIX KUAKOCTEH. 3.
TenmoBsie ABUTATENN OYAYIIETO.
Jlabopatophbie paboTHI (¢ HCMOJb30BaHHeM 00opyaoBaHus «Touka pocra»): 1. 3MeHEeHUS TIHHBI
TeJa TIPU HarpeBaHWU U oxJaxkaeHuu. 2. OTimBka mapadgunoBoro conaatuka. 3. Habmonenue 3a
TuTaBieHueM Jpaa 4. OT Yero 3aBUCUT CKOPOCTh HCTIApeHUs KUAKocTH? 5. Habmonenne
TCIUIONPOBOAHOCTH BOABI M BO3AYyXaA.
XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B ACATCIBbHOCTU:
CaMoCTOATENBHO (POPMYIHPYIOT MTO3HABATENHHYIO 3a/1a4y. ¥ MEIOT C TIOMOIIBIO BOTIPOCOB JT00BIBATh
HEeJOCTaroINIylo HHpopManuto. Microas30BaHne N3MEPHUTEIBHBIX TPHOOPOB. BrIMomHeHHE 1a00paTOPHBIX
U TIPaKTUYECKUX PadoT. JIMarHOCTHKa U yCTPaHSHUE HeHCIIpaBHOCTEH npubopoB. BricTpanBanue
TUNOTE3 Ha OCHOBAHWY UMEROINNXCS TaHHBIX. KOHCTpyHpoBaHue 1 MOIETpPOBaHHE.
BrlimonHeHME 3a/JaHUI 110 YCOBEPIIEHCTBOBAHHIO MPHUOOPOB. Pa3paboTka HOBBIX BAPHAHTOB OITBITOB.
Pa3paboTka 1 mpoBepka METOUKH SKCIIEPUMEHTAIBHOH paboThl. PaboTa B MaibIX Tpynmax.
AHaIM3UPYIOT, BHIOMPAIOT 1 000CHOBBIBAIOT CBOE perieHue, aercTrus. [IpencrasieHne pe3yibTaToB
MAPHOM, TPYNIIOBOH JIEATENFHOCTH. Y4YacTHEe B IMAJIOTe B COOTBETCTBHUY C TIPABUIIAMH PEUEBOTO
MOBEJICHMS.
DJleKTpuYecKue sIBJICHHA.
Mukpomup. Mogenu aroma, cymectBoBasiire 10 Hauana XIX. Mcropust OTKpeITUA U AEHCTBUS
raJibBaHUYeCcKoro aneMeHTa. Mictopus coznanus snekrpodoproit mamuHbl. OnbIT Bonbra.
ONEeKTPUYECKUI TOK B DJIEKTPOIUTAX.
JleMmoHcTpaiuu: (¢ Mcmoab30BaHueM odopynoBanusi «Touka pocray)
1. Mogenu atomoB. 2. ['anpBaHHYECKHE 3JIEMEHTHI. 3. DIeKTpoOPHOI
MamuHbl. 4. OnbiTel BonsTa 1 ['ansBaHy.
Jlaboparopubie padotsl: 1. Co3naHue rabBAHHIECKUX DJIEMEHTOB U3 TIOJPYYHBIX CPEJICTB. 2.
DNEKTPUUYECKUH TOK B )KHJKOCTSIX CO3/IaHUS «30JI0TOTO KIHOUHKA .
XapaKTepI/ICTI/IKa OCHOBHBIX BUI0OB JA€ATCIBHOCTHU:
YrpaBmstoT cBoei 103HABATEIHFHON U yIeOHOU IEATeIFHOCTHIO TIOCPEACTBOM ITOCTAHOBKH IIEJICH,
TUTAHUPOBAHUS, KOHTPOJISL, KOPPEKLIUU CBOUX JIEHCTBUH M OLIEHKH YCIIEITHOCTH yCBOEHUA. CpaBHHUBAIOT
CHoCcOo0 M Pe3yJIbTaT CBOUX ACUCTBHH C 00pa3IoM - IMCTOM CONPOBOKAEHUS. OOHAPYKUBAIOT
OTKJIOHCHUA. O6HyMBIBaIOT IIPUYNHBI OTKJIOHEHHH. OC}/IIIeCTBJBHOT CaMOKOHTPOJIb U
B3aMMOKOHTpPOIIb. VIcTIonp30BaHNe H3MEPUTENBHBIX TPHOOPOB. BhimonHeHne 1abopaTopHbIX U
NPaKTHYECKUX padoT. lMarHocTuka v ycTpaHeHHe HencpaBHOCTe NpuOopoB. BricTpauBanue runores
Ha OCHOBAHMHU UMCHOIUXCS TaHHBIX. KOHCTp}/I/IpOBaHI/Ie U MOACIIUPOBAHUC.



DJIeKTPOMATHUTHBIE SIBJICHHS.
MarnuTHoe 1oJIe B BemecTBe. MarauTHas aHoMaius. Marautaeie Oypu. PasHoBuaHOCTH
3NEKTPOU3MEPHUTEIBHBIX MPHOOPOB. Pa3HOBUAHOCTH MEKTPOABUTATENCH.
JlemoHcTpaiyu (¢ ucnoab30BaHueM odopynoBanusi «Touka pocray): 1. HarnsgHocTh moBeeHUs
BEIIeCTB B MarHUTHOM T10JIe. 2. [Ipe3enTanmu o
MarHATHOM IT0JIe 3eMJIM ¥ O MAarHUTHBIX Oypsax. 3. JleMoHCTpanus pa3sHOBUIHOCTEH
3NEKTPOU3MEPUTEIBHBIX MPHOOPOB. 4. HarnmsaHOCTh pa3HOBUAHOCTEH 3IEKTPOABUTaTENCH.
JlaGopaTtopHsie paboThl: 1. McciaenoBannue pa3IndHbBIX dICKTPOU3MEPHUTEIHHEIX TPHOOPOB.
XapakTeprucTHKa OCHOBHBIX BUIOB JESTEIFHOCTH:
VYTpaBisoT CBOEH M03HaBaTEILHON U y4eOHOH e TeIbHOCTBIO TOCPEACTBOM MOCTAHOBKH LIEJIEH,
TUTAaHUPOBAHUS, KOHTPOJISL, KOPPEKLIUH CBOUX JIEHCTBUIA U OLIEHKH YCIIEIIHOCTH ycBOeHU. CpaBHUBAIOT
Croco0 1 pe3ynbTaT CBOUX JIEHCTBHM ¢ 00pa3IOM - JIICTOM CONpoBOXAeHNU. OOHAPYKUBAIOT
oTkioHeHns. OOAYMBIBAIOT MPUYMHBI OTKJIOHEHHH. OCYLIECTBISIOT CAMOKOHTPOIIb U
B3aMMOKOHTPOJIb.
Onruyeckue siBJICHUS.
Wcrounuky cBeTa: TEIUIOBBIC, IIOMHHECIIEHTHEIE, NCKyCCTBEHHBIE. M3roToBIEHNE KaMepHhI - 00CKypa u
UCCIIeTOBaHNE U300paykeHHsI C TOMOIIBIO MOJIeT. MHOTOKpaTHOE U300paskeHHne peMeTa B
HECKOJIbKHX TUTOCKHUX 3epKayiaX. VI3roTOBUTH MEPUCKOIT M C €r0 IOMOIIBIO TPOBECTH HAOIIOIEHUSI.
[IpakTryueckoe UCIONB30BaHIE BOTHYTHIX 3epKajl. 3pUTENbHbIE HILTIO3UH, TOPOKIAEMBIE
MpeaomMiIeHueEM cBeTa. Mupaxku. Pa3zButue BoJoOKOHHON onTUKH. MIc0JIb30BaHNE 3aKOHOB CBETA B
TCXHHKCE.
JIlemoHcTpariu(c HCnoJib3oBanueM 0oopyaoBanus «Touka pocTay)
1. Paznuynble ncTouHuKY cBeTa. 2. M300pakeHue mpeamera B HECKOIBKUX
TUTOCKHX 3epKanax. 3. M3o00paxkeHue B BOTHYTHIX 3epkaiax. 4. Vicnonb3oBaHne BOJOKOHHOM ONTHKH. 5.
YcerpoiicTBo oToanmapaToB, KWHOIIPOESKTOPOB, KAIEHIOCKOTIOB.
Jlaboparopusie padoTsr: 1. M3roToBneHmne kamMepsl - 00CKypa 1 UCCIET0BaHUE H300PaKEHHSI C TTIOMOIIBIO
Moznenu. 2. [lpakTuueckoe mpuMeHeHHe MII0CKUX 3epkail. 3. [IpakTudeckoe HCIoIb30BaHUE BOTHYTHIX
3epkail. 4. U3roToBieHne neprucKkona 1 HabIIoAeHHS C TIOMOIIBIO MOJICIIH.
XapakTepruCcTHKa OCHOBHBIX BUIOB JESATEIFHOCTH:
YrpaBistoT cBoel M03HABATEIHLHOM U yUeOHOH IeATeIbHOCThIO TIOCPEACTBOM IMOCTAHOBKH IIEJIEH,
IJIAaHUPOBAHUA, KOHTPOJIA, KOPPECKIUHU CBOUX I[GﬁCTBHﬁ 1 OLICHKHU YCIICHIHOCTU YCBOCHMU. BLIZ[CJUIIOT u
(hOpMYyITUPYIOT TO3HABATENBHYIO IIeTTh. BRIIENIOT KONMMYeCTBEHHBIE XapaKTEPUCTUKN OOBEKTOB,
3aaHHbIe cioBamMu. [[pHHIMalOT TO3HABATETHHYIO ENTb U COXPAHSIOT €€ MPH BHITIOTHEHUN
y4eOHBIX eicTBU. OCo3HaIOT CBOM JieiicTBHs. VIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIEHHUS B MaJIbIX
rpymnmnax.
YenoBek U npupoaa
ABTOMaTHKa B HaIieu xu3HU. [IprMeprl HCTIONB30BaHNS aBTOMATHIECKUX YCTPOUCTB B HayKe, Ha
pou3BOJCTBE U B ObITY. CpescTBa cBsizu. Paqno u TeneBuaeHue. ATbTEpHATHBHBIC HCTOYHUKHT SHEPTHH.
Bune! anexrpocraniuii. Heo0X01uMOCTh 3KOHOMUH TTPUPOTHBIX PECYPCOB U UCTIONB30BAHMUS, HOBBIX
9KOJIOTMYHBIX U 0€30MacHbIX TexHojoruid. Hayka n 6e30macHoOCTS JitoIei.
Hdemoncrparun: 1. hoTomMaTepransl ¥ CIaliabl M0 TEME.
JlaboparopHsbie paboTel: 1.M3yueHne neiicTBHIA CPECTB CBSI3U, PAJAUO U TEICBHJICHHUS.
XapakTepruCcTHKa OCHOBHBIX BUJIOB JIESATEILHOCTH:
CaMOCTOSATENBHO (POPMYITHPYIOT MTO3HABATEIBHYIO 3a/1auy. ¥ MEIOT (MM pa3BUBAIOT) CLIOCOOHOCTD C
MTOMOIIIBIO BOITPOCOB JTIOOBIBATH HEAOCTAONIYIO HHPOPMAIIHIO.

9 kJaacce
Kunematuka
Croco0BI OIMMCAaHUI MEXaHUIECKOTO JABHUXCHUS. Cucrema orcyera. HpHMOHHHeP’IHOC JABHXCHUC.
[IpssmonuHeiHOE paBHOMEPHOE IBMKEHHE IO MIOCKOCTH. IlepeMerienne 1 ckopocTh MpU paBHOMEPHOM
HpS[MO.HHHGfIHOM JABUMKCEHHNMH I10 ITIJIOCKOCTH. OTHOCHUTEIILHOCTH JABWKCHHSA. Crnoxenne JIBPI)I(GHI/Iﬁ.
IIpuntun He3aBUCUMOCTH ABMKEHUN. KprBonnHeliHOe nBrokenne. JBmkeHue Tena, OpomeHHoro o1
YIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE M0 OKPYKHOCTH. YTIIOBas CKopocTh. [lepuon u wacrorta
BpaieHusi. CKopocTb
1 YCKOPEHHE IIPU PAaBHOMEPHOM JIBIDKEHUU 110 OKPYKHOCTH.
JlabopaTopHbie paboThI (¢ HCMOJIb30BaHHEM 000pynoBaHus «Touka pocTay):
Wzyuenne aBrKeHHs: CBOOOAHO MAAAIOLIETO Tea.
N3yueHnue nBUKEHUS IO OKPYKHOCTH.



[IpumMepHbIe TEMBI IPOEKTHBIX U UCCIIEIOBATEIILCKUX PA0OT:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO IBIKEHHS IPH UCTIONB30BAaHUHU TPEHAXKepa «OeroBast JOPOKKay.
HcTopudeckas peKOHCTPYKIHS ONBITOB [ anuiies o onpeneneHuio YCKOPeHUs! CBOOOIHOTO MaieHHs Tell.
[TpuHIMITEL pabOTH TPUOOPOB I U3MEPEHUSI CKOPOCTEH M YCKOPEHHIA.

[IpumeHeHne cBOOOAHOTO MAACHUSA AJISI U3MEPEHUS! PEaKIMU YeJI0BeKa.

Pacuyet TpaexkTopuu ABMKEHUS IEpCOHAXKEHN pacckazoB P.Pacmo.

XapaKkTepUCTHKa OCHOBHBIX BHJIOB JACATEIbHOCTH: YTEHUE U OOCY)KICHNE TeKCTa CTaTel HHTEPHET-
CaiToB, OOCYXKIEHHE JOKJIAIOB U MTPE3eHTANNH, COCTABIEHUE U PeIlieHNe 3a/1a4, 00CYKIeHHe ClIOCO00B
permenus (moaroropka k OI'D mo ¢usnke).

JAnnamuka

WnepunansHele cucteMsl orcyera. Cuna. 3akonsl HetoToHa. J[BHkeHHE Tena moj AeHCTBUEM
HECKOJIbKHMX CHII. JIBHKEHHE CUCTEMBI CBSI3aHHBIX Tel. J[MHAMKHKa paBHOMEPHOTO ABMKECHHUS
MaTepuanbHON TOUKH 1O OKpYXKHOCTH. Kitaccel cuil. 3aKOH BCEMUPHOTO TATOTEHHS. J[BH)KEHUE MIIaHeT.
HckyccTBEHHBIE CITyTHUKH.

Comnaevnas cucrema. Micropus pa3Butws mpeacTaBieHui o Beenennoit. CTpoeHUE B 3BOJTIONNS
Bcenennoi.

JIabopaTopHbie paboThI(¢c HCMOIb30BaHHeM 000opynoBaHusi «Touka poctay):

W3mepenue Macchl Tenla ¢ MCTIOIb30BaHUEM BEKTOPHOTO PA3IOKEHUs cuibl. V3yueHne KuHEMaTHKH U
JUHAMUKU PaBHOYCKOPEHHOTO IBIDKEHHS (Ha mpumepe ManHbl ATByna). U 3yuenue TpeHust
CKOJIB)XXCHUS.

[TpumepHBIe TEMBI TPOEKTHBIX U HCCIIE0BATEIBCKIX paboT:

Hcropuueckas pekOHCTpyKIHs onblToB KyiioHa 1 AMOHTOHA 110 OTIPEIENEHUIO BETMYMHbI CUIIBI TPEHUS
ckonbkeHus. [lepBble HCKYCCTBEHHBIE CITYTHUKH 3E€MIIH.

Kak oTnnyaroTcst MexaHU4YecKue MpoLecchl Ha 3eMile 0T MEXaHWYeCKUX MpolieccoB B kocMmoce? Tena
Conneunoit cucteMbl. OTKPBITHUS HA KOHUUKE TIepa.

XapaKTepUCTHKa OCHOBHBIX BUOB ACATEIbHOCTH: YTEHUE U OOCY)KICHHE TEKCTa CTaTell HHTEPHET-
caifToB, 00CyXIIeHHE JOKIAZ0B 1 MPE3eHTAINH, COCTaBICHHE U PEIlICHHE 3a/1a4, 00CYKIeHHE CIT0cO00B
pewmenus (moarotoska k OI'D mo ¢uzuke).

Nmnynabe. 3akoH coxpaHeHUs] UMITYJIbCA

Nmnynsc. U3MeHenne uMiyibca MaTepuaibHOM Toukd. Cuctema Ten. 3aKoH COXpaHEHUs UMITYJIbCa.
[TpumepHBIEe TEMBI TPOEKTHBIX U HCCIIE0BATEIBCKIX paboT:

PeaktuBHOe nBmxenue B npupoje. PaccnenoBanue JITII ¢ momMoLIpro 3aK0HA COXPAHEHHSI UMITYJIbCA.
XapaKTepUCTHKA OCHOBHBIX BUJOB ACATEIbHOCTH: YTEHUE U OOCY)KICHHE TEKCTa CTaTell HHTEPHET-
caifToB, 00CyXJIeHHE JOKIAJ0B 1 MPE3CHTAINH, COCTaBIICHHE U PEIlIeHHE 3a/1a4, 00CYKIeHHE cIT0co00B
pewenns (moarotoska Kk OI'D mo ¢uzuke).

CraTuka

PaBHOBecue Tena. MOMEHT CHIIBL. Y CIIOBUSL PaBHOBECUS TBEPLOIO Tena. [IpocTeie MEXaHU3MBL.
JIabopaTopHbie paboThI(C HCMOJIb30BaHHEeM 000pynoBaHusi «Touka poctay):

OmnpeneseHue LEHTPOB MacC pa3IMYHbBIX Tel (TpHU crocoda).

IIpumepHBIE TEMBI MPOEKTHBIX U HCCIIEN0BATENbCKUX paboT:

[TpuMeHeHne MPOCThIX MEXAaHU3MOB B CTPOUTENILCTBE: OT 3eMIISTHKH J10 Hebockpeba. MccnenoBanue
KOHCTPYKIIMH BEJIOCHIIEAA.

XapaKkTepHUCTHKa OCHOBHBIX BHJOB JACATEIbHOCTH: YTEHUE U OOCY)KICHHE TEKCTa CTaTell HHTEpHET-
caifToB, 00CyXJIeHHE JOKIAJ0B 1 MTPE3eHTAINH, COCTABICHHE U pEIlIeHHE 3a/1a4, 00CYK/ICHHE CTIOCOO0B
pewenns (moarotoska Kk OI'D mo ¢uzuke).

Mexannueckne KoJ1e0aHUsI U BOJHBI

Mexannyeckue xonebanus. [IpeoOpazoBaHue SHEPTUU NIPH MEXAHHUECKUX KOJIEOaHUSX.
MaremaTHuecKuil ¥ Py KUHHBIN MasTHUKK. CBOOOIHBIE, 3aTyXalOIIHe U BBIHYKIEHHBIE KOJIEOaHNS.
Pe3onanc. Mexanuueckue BOJHBL. J[JI1MHA U CKOPOCTh BOJHBL. 3BYK.

JIabopaTopHbie paboThI(C HCMOJIb30BaHHEM 000pynoBaHusi «Touka poctay):

M3yuenune konebanmii HUTSHOTO MasiTHUKA.

[IpumMepHBIEe TEMBI IPOEKTHBIX U UCCIIEIOBATEIILCKUX PAadOT:

CrpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KosebaTenbHble cuCTEMBI B IPUPO/IE M TEXHHKE.
XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB JAC€ATCIBbHOCTU: YTCHHUE U O6Cy>K)IeHI/Ie TEKCTa cTaTeun HUHTCPHET-
caifToB, 00CYXJIeHHE JOKIIAZ0B 1 MPE3CHTAINH, COCTaBIICHHE U PEIlIeHHE 3a/1a4, 00CYK/IeHHE CITOcOOO0B
pemrenus (moaroroka k OI'D o gusuke).

DJIeKTPOMATHUTHBbIE K0JIeOaHUSA U BOJIHBI



IlepeMeHHEI# dnekTprdecKuii ToK. KomebaTenbHbIH KOHTYp. BeiHYy)IeHHBIC 1 CBOOOIHEIE DM
Kose6anus. DM BOIIHBI M MX CBOMCTBA.

[IpumMepHBIe TEMBI TPOEKTHBIX U UCCIIEIOBATEILCKUX PadOT:

[TpuHIMITEL PagUoOCBsI3U U TeNeBUIeHH. Biusaue OM n3nydeHuil Ha )KuBble Opranu3Mbl. M3roToBnenue
YCTaHOBKH JISI AEMOHCTPAINH OIBITOB 110 DMMU.

OnexrpomarauTHoe uzinydeHne CBU-neun. Victoprudeckas peKOHCTPYKIMS ONBITOB AMIiepa.
XapaKkTepUCTHKa OCHOBHBIX BHJIOB JACATEILHOCTH: YTEHUE U OOCY)KICHNE TEKCTa CTaTel HHTEPHET-
CaiToB, OOCYXKIEHHE JOKJIAIOB U MTPE3eHTANNH, COCTABIEHUE U PeIlieHNe 3a/1a4, 00CYKIeHHe ClIOCO00B
permenus (moaroropka k OI'D mo ¢usnke).

Onrtuka

HcTtounnku cera. JlelicTBUs cBeTa. 3aKOH MPAMOJINHENHOTO paclpOCTPaHEHHsI CBETA. 3aKOH OTpaKeHUS
cBeta. [locTpoeHne n300pakeHMI B INIOCKOM 3epKajle.

3aKOH MpeJIOMIICHHS CBETa Ha MJIOCKOW TpaHuIle IBYX OJHOPOJHBIX Mpo3pauHbIX cpel. [IpenomiieHue
cBeTa B ipu3Me. Jlucnepcus cBeta. SBieHue mojJHOro BHyTPeHHEro oTpaskeHus. JIuH3bl. TOHKHE TNH3BL.
ITocTpoeHne n300pakeHNH, CO3TaBaeMBIX TOHKUMH JIMH3aMu. [ 1a3 u 3perune. OnTundeckue mpruoOopHL.
JIabopaTopHbie paboThI(C HCMOJIb30BaHHEeM 000pyaoBaHusi «Touka pocray):

OKcrnepuMeHTaIbHasl IPOBEPKa 3aKOHA OTPAXKEHUS CBETA.

W3mepeHue moxasartesst HpenoMIIEHHSI BOJBL.

Nzmepenne HhoKyCHOTO pacCTOSHUS COOMPAIOIIEH JTHH3HI.

[TpumepHBIE TEMBI TPOEKTHBIX U HCCIIE0BATEIBCKIX paboT:

I/ICTOpI/Iﬂ HCccCjIeJ0BaHUs CBETOBBIX SIBIICHUM.

Hcropuueckast peKOHCTpyKLMs Teneckona ["anunes.

N3roToBiieHHE KAJIEHIOCKOIIA.

XapaKTepI/ICTI/IKa OCHOBHBIX BU0OB ACATCIBbHOCTU: YTCHHUEC U O6Cy)i<I[CHI/Ie TeKCTa cTaTeit HUHTCPHCT-
caiToB, OOCYXKIEHHE JOKIIAIOB ¥ IIPE3EHTAINN, COCTABIEHUE U PEIlIeHUE 3a/1a4, 00CYKIeHIe ClIOCOO0B
pemrenus (moaroroka k OI'D o dusuke).

Du3MKa aTOMa M AaTOMHOTO0 siApa

Crpoenue atoma. [lormomienue u ucmyckanue cBeta aromaMu. OnTHdeckue cieKTphl. OTBITH
Peszepdopna. [Inanerapras monens aroma. CTpoeHHE aTOMHOTO sifipa. 3apsAa0BOe U MACCOBOE YHCIA.
SnepHbie cuITbl. DHEPrusl CBS3M aTOMHBIX siiep. 3aKOH PaJHOaKTUBHOTO pacmnaaa. Anbda- u Oera-
pacnansl. [IpaBuna cMmemienus. Slaepuslie peakuuu. Jlenenue u cuHres saep. SaepHas sHepreTUka.
Ucrounuku suepruu ConHua u 3Be31. Peructpanus saepHbIX U3nydeHui. BirusHue paaroakTHBHBIX
W3Iy4YeHHH Ha JKUBBIE OpraHu3MblL. J{03uMeTpus. DKOIOTHIECKHE TPOOIIEMBI SIIEPHON SHEPTETHKH.
[TpumepHBIe TEMBI IPOEKTHBIX U HCCIIE0BATENBCKIX paboT:

Hcropus u3yveHus aroma.

Nzmepenne KI1/] conmreuHoii 6arapen.

HCBI/IILI/IMBIG H3JIYUCHHA B CIICKTPEC HArpe€ThIX TCII.

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B AC€ATCIBHOCTU: YTCHHUE U 06cy>1<;[eH1/Ie TEeKCTa cTaTeit HUHTCPHCT-
caifToB, 00CyXJIeHHE AOKIAZ0B 1 IPE3CHTALNH, COCTaBICHUE U PELICHNE 3a/1a4, O0CYKeHHE CII0CO00B
pemenus (moarotoska k OI'D mo ¢uzuke).

@opMBbI OPraHu3auy 00pa3oBaTeIbHOI0 Mpolecca:

- TpyIIoBas;

- HHIMBUAYaJIbHAS;

- ¢poHTANBHAS.

Benymme Texnosiorum:

Hcnonb3yroTes 31eMEHTHI CIIEAYIOINX TEXHOIOT U TPOeKTHAsA, TPOOIEMHOro 00y4yeHus,
I/IH(l)OpMaHI/IOHHO'KOMMYHI/IKaHI/IOHHaH, KPUTUYCCKOI'O MBIIUJICHUA, HpO6J'IeMHOFO Jauaiora, urpoBas.
OcHoBHBIE MeTOABI PadoThI HA YPOKe:

BenymmmMu Mmetogamu o0y4deHus SIBISIOTCS: YaCTUYHO-TIOMCKOBOI, METO/I MATEMaTHYeCKOTO
MOACIIUPOBAHUA, aKCHOMATHYECKUH METOA.

DopMbI KOHTPOJIS:

Tak Kak 3TOT Kypc SIBJISIETCS] JOIIOJTHUTENBHBIM, TO OTMETKA B Oajllax HE CTaBUTCA.

VYyamuiicst yauTcs OLIEHUBATh Ce0s1 M APYTHX caM, YTO MO3BOJISIET Pa3BUBAaTh YMEHUS CAMOAHANIN32a U
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSTENBHOCTH, KaK CBOMCTBY JIMYHOCTH ydamierocs. BeisiBinenne
IMPOMEKYTOYHBIX U KOHCUYHBIX PE3YJIbTATOB YUAIIUXCA MPOUCXOAUT UCPE3 MPAKTHICCKYIO ACATCIIBHOCTD,
3a4eTHbIC PaOOTHI:



* TeMaTH4ecKast Mo00pKa 3a/1a4 Pa3IMIHOI0 YPOBHS CI0KHOCTH C MPEICTABICHHEM Pa3HBIX METOJIOB

pCIICHHUS B BU/IE TEKCTOBOIO A0KYMEHTA, Npe3eHTAlHH, (UIDII-aHUMAIMH, BHAEOPOJIHKA WK WED -
cTpaHuubI (caiita)
* BBICTAaBKa IIPOEKTOB, MPE3CHTALINH;

¢ IEMOHCTpAIUA OKCIICPUMEHTA, KauyeCTBEHHOM 3a/1a9M C KQUECTBEHHBIM (yCTHBIM HJIN B BUJIC

MIPHUJIOKEHUS, B TOM YHCIIe, Tpe3eHTalrel) OIMCaHneM TpoIiecca Ha 3aHsITHH, (ecTrBae
JKCIICPUMEHTOB; (PU3UYCCKUE OJTUMITHAIBL.
KajsiengapHo-TreMaTnyeckoe njiaHupoBaHue 7 KJjacc

Ne | Jlata Tema ypoxa Hcnonn3oBanue NIpUMEYaHue
/0 | IpoBeaeHHUS o0opynoBaHust
[lnan | ®akT tienrpa .
eCTeCTBEHHOHAYYHOI
U TEeXHOJIOTHYECKOM
HaNpaBJeHHOCTel
«Touka pocray
1. Beenenne (14)
BronHoe 3anarue. Lenu u 3agauun kypca. | KomnbrorepHoe
1 TexHuka 6€30MaCHOCTH. o0opyoBaHue
2. Poab JKCTIEPUMEHTA B JKU3HU YesioBeKa (34)
Cucrema eIMHUL, TIOHITHE O Kommnbrotepnoe
2 MIPSIMBIX ¥ KOCBEHHBIX M3MEPEHHSIX obopynoBaHue
DU3NYECKUI IKCTIEPUMEHT. O6opynoBanue ajs
Buasl ¢pusnueckoro sKkcrepuMenTa. JEMOHCTpanui
ITorpemnocts u3mepenust. Bunpl
NOrpelHocTeN u3MepeHus. Pacuér
3 MOTPEHIHOCTH H3MEPEHHUSI.
JlaGoparopHas paboTa O6opynoBanue ajs
«M3mepenne o0beMa TBEPOTO mabopaTOPHBIX paboT U
tenay. [IpaBuna opopmieHus YUEHHYECKHX OIBITOB
4 J1a00PaTOPHO PaboTHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ais
5 JIBHOKCHHSI. mabopaTOPHBIX paboT U
r YUEHHYECKHX OIBITOB
paduueckoe npecTaBIeHne
6 BHIKEHIS., (Ha 0a3e KOMIUICKTOB
s OI'9)
Pemenwue rpadmyeckux 3amad,
pacueT MyTH U CpeHEH CKOpOCTH
7 HEPaBHOMEPHOTO JIBIKEHHUSI.
[oHsiTHE MHEPIIMK 1 MHEPTHOCTH.
8 IlenTpobOexkHas cuia..
9 Cuia ynpyrocrtu, cuiia TpeHus O6opynoBanue ais
TaGopatopsa pabora m1abopaTOPHBIX paboT U
«HccnenoBanue 3aBUCUMOCTH YHCHITHECKHX OIILITOR
CHJIBI YITPYTOCTH, BO3HUKAFOIIEH B (Ha 6ase KoMIIeKToB
s OI'9)
MpY>XKUHE, OT CTeNeHH AedopMannn
10 MIPYKHHBD.
JlaboparopHas pabota
«Onpeznenenne kod3ppureHTa
11 TPEHUS Ha TPUOOMETPEY.
JlaGopaTtopHas pabota O6opymoBanue 1ist
«HccnepoBanue 3aBUCUMOCTH nabopaTopHBIX PadoT U
12 CHJIBI TPEHHSI OT CHJIBI YYEHHYECKHX OIBITOB




HOPMAJILHOI'O JaBJICHUS).

4. 'mapocraTuka (124)

13 ITnorHOCTE. 3amaya maps ['epona O06opymoBanue st
o JIEMOHCTPALIMH
Pemenue 3agau moBbIIeHHON
CJIO’)KHOCTH Ha pacyeT IUIOTHOCTH
14 BEIIECTBA.
Pemenwe 3amaq MOBBIIIIEHHOM O6opynoBanue ais
15 CJIOKHOCTH JIEMOHCTpALIHA
JaBnenue >kuAKOCTH U ra3a. 3aKoH
16 MMackans
17 Coo01aromuecs CoCy/Ibl.
JlaGopaTopHas pabota O6opynoBanue ais
18 «M3roroBieHne Moean GOHTaHA» J1abopaTOpPHBIX PaboT 1
YYEHUYECKUX OIBITOB
JlaGoparopHas pabota
(Ha 6a3e KOMILJICKTOB
19 «Uzroroenenue Mozenn GOHTaHA
g OI'D
3akon Ilackans. JlaBieHue B
KHUJIKOCTSIX U ra3ax.
'uapaBnuyeckre MalIvHBL
20 Coolmraromuecs: CoCy/Ibl.
Britankusarorias cuia. 3aKoH O6opynoBanue ajis
21 Apxumena. JIEMOHCTPAIINA
JlaGoparopHas paboTa O6opynoBanue ajs
«BrIsicHEHNE YCIIOBUS ITaBaHUS mabopaTOPHBIX paboT U
22 TE. YYEHHYECKHX OIbITOB
biiok 3amau Ha 3akoH Ilackans, ObopynoBanue s
23 3aKOH Apxumesa. JIEMOHCTpAIAN
biok 3amad Ha 3akoH Ilackains,
24 3aK0H Apxumena.
5. Cratuka (104)
25 Bbiok. Peruar. O6opynoBanue ais
JIEMOHCTpALNiA
PaBHOBecue TBepabIX TeN. MOMEHT
26 cwibl. I IpaBuiio MOMEHTOB.
Hentp Tspxectu. UccnenoBanue O6opynoBanue ais
27 Pa3NUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpanui
KoMOuaHMpOBaHHEIE 3a/1a4H,
28 WCTIOJIB3YS YCIIOBUSI pABHOBECHSL.
KomOuHMpoBaHHbIE 32/1a4H,
29 WCTIOINB3YS YCIIOBUSI PABHOBECHS
JlaGoparopHast paboTa ObopynoBanue uis
«M3roTtoBnenne padoTaromeit m1abopaToOpHBIX paboT U
cucteMbl 010k0B». OdopmiteHre YICHHYECKUX OTBITOB
30 paboThI. (Ha 6a3e KOMILJIEKTOB
s OI'D
Pa6ota Han mpoexTom «biiokm. A
JlaGopaTtopHas pabota
«M3roToBnenue padoTaromeit
31 CUCTEMBI OJIOKOBY.
32 JlaboparopHas pabora O6opynoBaHue s




«M3roToBnenue paboTaromeit
CHCTEMBI OJIOKOBY.

nabopaTopHBIX PadoT U
YYCHUYECKHX OTIBITOB

33 Odopmiterne pabOTHI. KowmmproTeproe
obopymoBaHue
34 3amuTa NpoeKTOB.
KajenpapHo-temaTnieckoe IJiaHupoBanue 8 kJiace
Ne | Jlata Tema ypoxa Hcnonn3oBanue IIpUMeYaHue
/0 | IpoBeaeHHUs o0opynoBaHust
Ilnan | ®akr Henrpa .
€CTeCTBEHHOHAYYHOT
M TEXHOJIOTH4eCKOi
HaNpaBJeHHOCTel
«Touka pocray
1. Beenenmne (1)
BBoanoe 3anstue. Llenu u 3anaun Kommeroreproe
1 Kypca. TexHuka 6e30MacHOCTH. 00opyoBaHue
2. TensioBble siBjenusi (12 4)
Paznoo00pa3ue TeroBbIX SBICHHN. Kommnbrotepnoe
2 TemnoBoe pacmmpeHue Tel. o0opyoBaHme
JlaGoparopHas paboTa O6opynoBaHue ajis
«I3MeHeHus IUTMHBI Tella MPH nabopaTopHBIX PaboT U
3 HATrPEBaHUU U OXJIKJICHUNY. YUECHUYECKHUX OMBITOB
Temmonepenaya Habmonenue O6opynoBanue ajs
TETUIONPOBOTHOCTH BOJIBI U JEMOHCTpanui
4 BO3/IyXa.
JlaboparopHas pabota O6opynoBanue ais
«M3mepenue yaenbHou J1a00PaTOPHBIX paboOT U
TETIOEMKOCTH Pa3IMYHBIX YYEHHUYECKHUX OIBITOB
5 BEILIECTBY. (ma 6a3e KOMIUICKTOB
g OI'D
[InaBneHue u oTBEpAECBAHUE.
JlaboparopHas pabota «OTiuBKa
6 napaHOBOTO CONIIATHKA»
JlaboparopHast paboTa ObopynoBanue Juis
«HabnroieHue 3a 1miaBiIeHUEM J1a00PaTOPHBIX paboOT U
7 JBIAY» YYICHHYECKUX OTBITOB
Perienue onmuMnuaaHbIxX 3a1a4 Oo6opynoBanue st
8 Ha ypaBHEHHE TEIUIOBOrO OanaHca JIEMOHCTpanui
Penrenue onmumnuaaHeIx 3a1a4 ObopynoBanue Jis
9 Ha pacu€T TEIIOBBIX MPOLECCOB JIEMOHCTpanui
10 Jlaboparopus kpuctamtorpadum.
Hcnapenune u KOHJIEHCAIHSL. ObopynoBanue Jis
11 JIEMOHCTpAIUi
CocraB atmocdepsl, ObopynoBanue Jis
HaOJIO/ICHUE TIepexo/ia JIEMOHCTpanui
HEHACHIICHHBIX MaPOB B
12 HaCBIIIIEHHEIE.
BnaxxHocTh BO3/Tyxa Ha pa3HbIX ObopynoBanue Jis
13 KOHTHHEHTAaX JIEMOHCTpAaLUii
3. DuexkTpuueckue sisjaeHus (84)
Mukpomup. Mogenu atoma, O6opymoBanue st
14 CYHIECTBOBABIINE 710 Havasia XIX JIEMOHCTpAIUi
Hcropust OTKpBITUS U JEHCTBUS KommnbroTepnoe
15 rajbBaHUYECKOr0 3JIEMEHTA obopyoBaHue




Hcropus cozmanus 3aeKTpoopHOi

16 MalIIHHbBI
OmneiTel BonbTa. DnekTpuyeckuii KommnbroTepnoe
17 TOK B AJICKTPOJIUTAX. o0opyoBanue
Pemenne omuMnuaaHeIX 331349 Ha O6opynoBanue ais
18 3aKOHBI IOCTOSTHHOTO TOKA JIEMOHCTpaIAN
Habmtonenue 3aBucumoctu ObopynoBanue s
COTIPOTHUBJICHHS MTPOBOJIHUKA OT JIEMOHCTpAIAN
19 TEMIIePATYyPBI.
JlaGopaTtopHas pabota O6opynoBanue ais
«OrpenieieHre CTOUMOCTH 1a0OPaTOPHBIX paboOT U
M3PAcX0J0BaHHOM AIICKTPOIHEPTHH YYEHUYECKUX OIBITOB
10 MOIITHOCTH IIOTPEOUTEIS U 110 (ma 6a3e KOMIUICKTOB
20 CUETUHKY» s OI'D
Pemenue omumMnuaaHbIxX 3a1a4 O6opynoBaHue ajs
21 Ha TEIUIOBOE JICHCTBUE TOKA JIEMOHCTpAIAN

4. DJIeKTPOMATHUTHb

1e siBjeHus (34)

9J'I6KTp0MaFHI/ITHBI€ SIBJICHUA.

O6opynoBanue ais

22 DJIeKTpON3MEpUTEIbHBIE MPUOOPEI. JIEMOHCTpalui
MarnutHas anoMmanus. MaruuTHbie O6opynoBanue ajs

23 Oypu JIEMOHCTpAIAN
PasnoBuanoCTH

24 SJIEKTPOJIBUTATEIICH.

5. OnTuyeckue siBjaenns (74)

Hcrounuku cBera: TCIIJIOBBIC,

O6opynoBanue ais

25 JIFOMHUHECIICHTHBIE JIEMOHCTpAIAN
DKcIepuMeHT HaOII0ICHHUE.
MHorokpaTHoe H300pakeHHe
MpeaMeTa B HECKOJIBKUX TIOCKUX

26 3epKajax.
N3roToBUTH MEPUCKOI U C €ro O6opynoBanue ajs

27 TTOMOIIIHIO TIPOBECTH HAOJIFOICHUS JIEMOHCTpAIAN
[IpakTH4eckoe UCTOIb30BaHNE Oo6opynoBanue st

28 BOTHYTBIX 3€pKall JIEMOHCTPAIIHIA
3pUTENbHBIC WILTIO3HH, O6opynoBanue ajs
MOPOXKIAEMBIC MTPETOMIICHHEM JIEMOHCTpanui

29 cBeta. Mupaxu.

30 Pa3BuTHE BOJIOKOHHOH ONITHKU
Hcnonb3oBaHue 3aKOHOB CBETA B

31 TEXHUKE

6. YesoBek n mpupona (44)

32 ABTOMATHKa B HaIlICH KU3HU . Kommeroteproe

obopymoBaHue

33 Panuo u TeneBuaeHue PyA
AJbTepHATHBHBIC HCTOUHUKU

34 SHepruu. Busbl 31eKTpocTaHIun

KanennapHo-reMaTnieckoe IiiaHmpoBanue 9 Kiace

| Ne | Hata | Tema ypoka

| Hcnonb3oBanue

| MIPUMCYAHUC




/1

IIPOBCICHUA

Ilnan

dakT

o0opynoBaHus
LHeHTpa
ecTeCTBEHHOHAYYHOI
M TEXHOJIOTH4eCKOi
HanpasBJieHHOCTell
«Touka pocray

1. Benenue (14)

BBoanoe 3anstue. Llenu u 3anaun Kommeroreproe
1 Kypca. Texanka 6e30MacHOCTH. obopynoBaHue
2. Kunematuka (7 4
Crioco06s!I onrcaHus O6opynoBanue ais
2 MEXaHHUUECKOTO IBUKCHUS JEeMOHCTpalui
IIpssMonuHeHOE PABHOMEPHOE ObopynoBanue s
IBIDKEHHUE 110 TIocKocTH? CMOTps JIEMOHCTPAITHA
3 13 KaKoil TOYKH HAOIIOAATh
OTHOCHUTENFHOCTD JBIKEHHS. ObopynoBanue s
4 CroxeHne IBUKECHNMN. JIEMOHCTpAIUI
JlaboparopHbie pabOTHI: O6opynoBaHue ais
«M3yuyenne aBMXKEeHUS CBOOOTHO mabopaTOPHBIX paboT U
Ma/Ialoiero Tenay, «M3ydenue YUEHHYECKHX OIBITOB
5 JBIDKEHHS TeJla 110 OKPY>KHOCTIDY
Kak u xyna nonerena BuniHeBas O6opynoBanue ais
KocTtouka? Pacyer TpaekTOpuu JEMOHCTpanui
JBU>KEHUS TEJl U IEPCOHAXKEN
6 paccka3oB P.Pacms o MronxayseHe
Hcropuueckast peKOHCTPYKIIHS O6opynoBanue ais
omnbITOB ["anmuiies mo onpeneneHuno JEMOHCTpanui
7 YCKOpEHUS g.
OnpeneneHue CKOPOCTU O6opynoBanue ais
PaBHOMEPHOT'O IBHKEHUS IIPH JEeMOHCTpauuit
WCTOJB30BaHUH TPEeHAKEPa
8 «OeroBas JIOPOXKKay.
3. Junamuxa (84)
Cuna Bonu, cuiia yOexKIeHUs WU ObopynoBanue uis
9 cuiia - pu3nyecKas BeJIndrHa? JIEMOHCTpanui
JlaGoparopHas paboTa: O6opynoBanue ajs
10 «3MepeHne Macchl Tena» mabopaTOPHBIX paboT U
. YUEHHYECKHUX OIBITOB
JBmwxenue Tena noj neiicteueM
11 HECKOJIBKUX CHUJI
JIBI>KEHHME CHCTEMBI CBS3aHHBIX ObopynoBanue Jis
12 TeN JIEMOHCTpAIAN
JlaGopartopHslie paboTbl: «M3yueHue ObopynoBanue uis
TPEHHS CKOJIBKSHUS J1a00PaTOPHBIX paboOT U
13 YUEHHYECKHX OIBITOB
JuHamuka paBHOMEpPHOTo ABMWKeHUs | O0opynoBaHue Juis
14 110 OKPY>KHOCTH JIEMOHCTpaLU
WcTopus pazButns npeacTaBieHuit O6opynoBanue ams
15 o Bcenennoii. ConHeuHas cucrema. JIEMOHCTpaIUi
OTKpBITUS HA KOHYMKE TIepa. ObopynoBanue Jis
[lepBbIie HCKYCCTBEHHBIE CITyTHUKH JEeMOHCTpaLui
16 3emin.
4. Umnyasc. 3akoH coxpaHeHus nMnyJibea (34)
17 Kak BBI IXTy Ha30BeTE... KomnerorepHoe
18 PeakTuBHOE NBUKEHUE B IPUPOJIE. obopynoanue




Paccnenosanue JTII ¢ momorisio Kommnbrotepnoe
19 3aKOHA COXPAHCHMSI IMITYJIhCa 00opymoBaHuE
5. Cratuka (24)
JlaGopatopHas paboTa: O6opynoBaHue ajs
«OrmpeieneHue MEHTPOB Mace 1abOPaTOPHBIX paboOT U
20 Pa3IMYHBIX TEI (TpH CITocoba)» YYIEHUYIECKIX OIIBITOB
IIpumenenue npocThiX MeXaHU3MOB B | KomrmibroTepHoe
CTPOUTENBCTBE: OT 3eMIISTHKH 10 o0opynoBaHue
21 HeOoCcKkpeba
6. Mexann4yeckne KoJie0aHus1 ¥ BOJHbI (34)
22 Buaer MasTHUKOB M UX KOJI€OaHMIA O6opynoBanue ais
23 Uro nepeHocut BoaHa? JleMOHCTpatutn
KonebarenpHble cucTeMbl B IpUpoOIe
24 U TEXHUKE
7. DJeKTPOMAarHUTHBIE KOJIe0OAHUSI ¥ BOJHBI (24)
OKcnepuMeHTa bHas IPOBEpKa Komnsroteproe
25 cBoicTB DM BOJIH. o0opyoBaHue
HccnenoBanue 31€KTPOMarHuTHOTO Kommnbrotepnoe
26 m3nydernst CBY-neun obopynoBaHue
8. OnTuka (44)
. M3rotoBnenue Mmoaenu Kommerotepraoe
27 KaJleHI0CKoma. obopynoBaHue
OKcnepuMeHTalIbHAs IPOBEPKa O6opynoBaHue ais
28 3aKOHA OTPa)KCHHUsI CBETA. JIEMOHCTpalui
JlaGoparopHas paboTa: O6opynoBanue ajis
«M3mepenne mokazarens mabopaTOPHBIX paboT U
29 MIPETOMIICHUS BOJIBD) YYIEHUYECKIX OIBITOB
Kak otnnuarorcs nokaszarenu O6opynoBaHue ais
30 MPEJTOMIICHUSI IBETHOTO CTEKJIA JEMOHCTpaLui
9. ®u3uKa aTOMa M ATOMHOIO siapa (44)
[MornomeHue 1 UCIyCKaHUEe CBETa KommerorepHoe
31 atoMaMu. ONITHYECKNE CIEKTPBI. o0opynoBaHue
32 Wzmepenue KI1/] conneuHnoii 6arapeu Kommeoreproe
obopynoBanue
BrnusiHue painoakTHBHBIX
33 M3TYYCHUH Ha KUBBIC OPraHU3MBI
CriocoObI 3alIUTHI OT
34 PaAMOAKTUBHBIX M3ITYICHUH
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