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IHosicHuTEIbHASA 32aNIMCKA

PaGouast mporpamma BHEYpOUHOH JIEATENBHOCTH MO (usmke st 7 - 8 KiIaccoB cocTaBieHa
Ha OCHOBE MPUMEPHON mporpaMmsbl 1o ¢usuke s 7 — 9 knaccoB (mon penaxiuei Kysnemosa
A.A.), M.: «IIpocBemenue», 2017 u COOTBETCTBYET
- ®enepanbHOMy 3akoHy «O0 oOpazoBannu B Poccuiickoit deneparum» Ne273-03 ot 29.12.2012
roja;
-DenepanpHoMy  00pa3oBaTebHOMY  CTaHIAPTy  OCHOBHOTO  o0miero  oOpa3zoBaHus,
YTBEPKIEHHOMY ITpHKa3oM MuHuctepcTBa oopazoBanus u Hayku PO Nel1897 ot 17.12.2010 roxa;
-IIpukazy MunucrepctBa obpazoBanust U Hayku P®D Nel577 ot 31.12.2015 r» O BHeceHuH
U3MEHEHUH B (QenepalibHblil 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOIO 00IIero oOpa3oBaHMUs,
YTBEP)KAEHHBIN npukazoM MunucrepctBa odpazoBanust u Hayku PD» Nel897 ot 17.12.2010
roza»
-O0pa3oBaTelIbHOM TPOrpaMMe OCHOBHOT'O OOIIET0 00pa30BaHuUS;
-Yuebnomy miany OVY;
- [IpumepHO# MporpaMMe OCHOBHOTO 00111ero 00pazoBaHus 1o ¢u3uke (0a30BbIH YPOBCHB).

[Tporpamma paccuntana Ha 34 yaca — 1 yac B Henento B 7 kiacce, 68 yacoB — 2 yaca B HEZIEIIO
B § KJacce.

Jannas paGouasi mporpamMMa BHEYPOUYHOH IESITEeIBHOCTH 1O (u3uke it 7 — 8 KiaccoB
COCTaBJieHa C YY€TOM METOAMYECKHUX PEKOMEHIAIMil MO CO3/aHUuI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3aLUAX, PACIIOJIOKEHHBIX B CEIBCKOH MECTHOCTH M MallbIX
ropojiax, IEHTPOB OOpa30BaHUSl €CTECTBEHHO-HAYYHOW M TEXHOJOTHMYHOI HampaBlieHHOCTEH
(«Touka pocta») (yTBep)KIeHBI pacropsbkeHueM MuHucTepcTBa IpocBelieHus Poccuiickoit
Oenepanuu ot 12.01.2021 r. Ne P-6) u npenycMmaTpuBaeT IpoBEACHHE 3aHATHI C UCTIOIB30BAaHUEM
o0opynoBanus neHTpa «Touka pocta»

IInanupyemMblie pe3yJbTaTbl OCBOCHHS NPOrPaMMbl BHEYPOUHOH AesATeJbHOCTH «HOHBIH
¢pu3nK» (c ucnoan3oBanueM odopynoBanus «Touka pocra») B 7-8 kiraccax.

Peanun3zanus nporpaMmsbl CIOCOOCTBYET JOCTHKEHHIO CIEIYIONINX Pe3yJIbTATOB:
JInyHocTHbIE:

B cdepe IMYHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX IEHCTBUN yUalXCsL:

* y4eOHO-TI03HaBaTEIbHBIH MHTEpEC K HOBOMY y4eOHOMY MaTepHaay M clocobaM perieHus
HOBOM 3aJa4u;

* OpPHMEHTAIMsl Ha MOHUMAaHHE MPUYUH YyCIeXa BO BHEYYEOHOH /eATeNIbHOCTH, B TOM YHUCIIE Ha
caMOaHaJIM3 U CaMOKOHTPOJIb pe3yJibTaTa, Ha aHaJIU3 COOTBETCTBUS PE3yJIbTaTOB TPeOOBaHUIM
KOHKPETHOU 3a/1a4u;

* CIIOCOOHOCTD K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOH JIESATENbHOCTH;
Obyuarowuiics nOIY4UM 603MOIHCHOCIb 0I5l POPMUPOBAHUL:

* BHYTPEHHEW IIO3MIMHU IIKOJBbHUKA HA YPOBHE IIOJOKHUTEIBHOIO OTHOLICHHUS K IIKOJIE,
MMOHUMAaHUSI HEOOXOJAUMOCTH YYEHHMsI, BBIPA)KEHHOT0 B IpeobajaHiy y4eOHO-TI03HaBaTeNbHbIX
MOTHBOB;

* BBIPQXKEHHOH yCTOWYMBON yueOHO-TIO3HABATEIbHOM MOTUBAIIMH YUSHHUS,;

* YCTOMUYMBOro y4yeOHO-II03HABATEILHOTO HHTEPECA K HOBBIM OOIIUM CIoco0aM peleHus 3a/1au.

MeranpeamMeTHbie:

B cdepe peryIsiTUBHBIX YHUBEPCATBHBIX YUECOHBIX NEHCTBUNA yUaIUXCSL:

* IUIAHUPOBATh CBOM JICMCTBUS B COOTBETCTBHUHU C IOCTABJICHHOW 3a/Jadeil U YCIOBHSIMHU €€
peanu3aiim, B TOM YMCIIe BO BHYTPEHHEM ILIaHE;

* YIUTHIBATh YCTAHOBJICHHBIC MPABUJIA B IUTAHUPOBAHUH U KOHTPOJIE CIIOCO0a pelIeHus;

* OCYIIECTBIISITh UTOTOBBIN U TIOIIATOBBIM KOHTPOJIb T10 PE3yJIbTaTy;



* OLICHUBATh NPaBUJIBLHOCTh BBIIIOJHEHUS JIEHCTBUS HA YPOBHE aJ€KBAaTHOW PETPOCIIEKTHUBHOMN
OIICHKH COOTBETCTBHS PE3yJITATOB TPEOOBAHUSIM JAHHOH 3a7a4d U 33J]a9HOU 00JIaCTH;

* AJCKBaTHO BOCIIPUHUMATH IPEUIOKEHUS U OLICHKY YYUTEJIEH, TOBApUILECH, pOJUTENEH U
JPYTUX JIIOJICH;

* paznuyaTth crocod U pe3yibTar JelcTBUS.

Obyuarowuiica NOIYYUM 803MONCHOCIb HAYUUMCA.!

* B COTPYAHUYECTBE C YUUTEIIEM CTAaBUTh HOBBIC YUEOHBIC 3a1a4H;

* IPOSIBIISATH IO3HABATEIIbHYIO HHUIIMATUBY B Y4EOHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIBHO a/ICKBATHO OLIEHUBAaTh IPABUIBHOCTH BBIIIOJHEHUS JIEUCTBUS U BHOCUTH
HE00XO0/IMMBIE KOPPEKTUBBI B HCIIOJHEHUE KaK 10 X0y €r0 pealln3aliii, TaK U B KOHIIE ACHCTBHUSI.

B cdepe no3HaBaTe1bHBIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBUN yUaAIIUXCSL:

* OCYIIECTBISTH MOUCK HEOOXOAMMON MH(MOPMALIUU 7Sl BBHIOJHEHUS BHEYUYEOHBIX 3a/JaHUN C
UCTIOJB30BAaHUEM YYEOHOH IUTEpaTrypbl W B OTKPHITOM HH(OPMAIIMOHHOM IIPOCTPAHCTBE,
SHIMKJIONENI, CIPAaBOUYHUKOB (BKIIIOYAs AJIEKTPOHHBIC, IU(POBLIE), KOHTPOIHUPYEMOM
MIPOCTPAHCTBE

HuTepnera;

* OCYIIECTBJIATH 3amuch ((hUKcalKi0) BEIOOPOYHON MH(POpPMAIUU 00 OKpPYKAIOIIEM MHUpPE U O

cebe caMmoM, B TOM YHCJIe C TOMOIIbIO HHCTpyMeHToB MKT;

* CTPOUTH COOOILIEHUS, POCKTHI B YCTHOM U MUCBMEHHOU (hopMe;

* MPOBOJIUTH CPABHEHUE U KIACCU(PHUKAIUIO TIO 33JaHHBIM KPUTEPHSIM;

* yCTaHABJIMBATh IPUYUHHO-CJICICTBEHHBIE CBS3H B U3y4aeMOM KpYyTe SIBICHUM;

* CTPOUTH paccyXkaeHus B (opMe CBSI3U MPOCTHIX CYXKIEHUH 00 OOBEKTE, €ro CTPOEHUH,

CBOWCTBAxX M CBA3AX;

Obyuarowuiics noay4um 603MONCHOCMb HAYUUMbCAL

* OCYLIECTBIIATh PACIIMPEHHBIN MOMCK MHPOPMALIUU C UCIIOJIB30BaHUEM PECYpPCOB OMOIMOTEK U
cetu HTEepHeT;

* 3amuChIBaTh, (PUKCHUPOBaTh HHGOPMALHMIO 00 OKPYXAlOMIMX SBJIEHUSAX C IOMOIIbIO
nncrpymentos UKT;

* OCO3HAHHO U MTPOU3BOJIEHO CTPOUTH COOOIICHHUS B YCTHOM M MUCEMEHHOH (hopme;

* OCYIIECTBJIATH BBIOOp HambOosee 3(PPEeKTUBHBIX CIIOCOOOB PEIICHUs 33a/lad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOWTH JIOTUYECKOE PaCCyKICHHE, BKIIOUYAIONIEE YCTAHOBJICHHE NMPUYNHHO-CIIEICTBEHHBIX
CBSI3CH;

* MOTYT BBIUTH Ha TEOPETHUECKUI yPOBEHB PEIICHUS 3a]1a4: PEIISHHE 110 OTPE/ICIICHHOMY TUTaHy,
BJIaJICHHE OCHOBHBIMU NPHUEMaMH PEIICHUS, OCO3ZHAHUS JIeATEIILHOCTH 10 PEIICHHIO 3a/1a4u.

B chepe koOMMYHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX TEHCTBUHN yUalIUXCs:

* aJIeKBaTHO HCIOJb30BaTh KOMMYHHUKAaTHUBHBIE, IMpEXKJE BCEro - pedeBble, CpeAcTBa s
pelIeHns pa3IMYyHbIX KOMMYHHKATUBHBIX 3aj1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHUE, BIAIETh
JMAJIOTHYECKO (opMON KOMMYHMKAIIUU, UCHOJB3Ysl, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
UKT u qucTaHMOHHOIO OOIIEHHUS;

* I0ITyCKaTh BO3MOXKHOCTb CYILIECTBOBAHMSI y JIFOJIEH PA3IMYHBIX TOYEK 3PEHUS, B TOM UHUCIIE HE
COBMAJIAIOLIUX C €ro COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3MIMIO MapTHEpa B OOLICHUH U
B3aUMO/ICHCTBUH;

* YYWTBIBaTh pPAa3HbIE MHEHUS M CTPEMHUTBCS K KOOPAMHALMM PA3JIMYHBIX IO3ULMHA B
COTPYAHHUYECTBE;

* hopMyIUPOBATh COOCTBEHHOE MHEHHUE U TIO3HIIHIO;

* IOTOBAPUBATHCA U NMPUXOJUTH K OOILIEMY PEIIEHUI0 B COBMECTHOM JIEATEIBHOCTH, B TOM YHCIIE
B CUTYallUX CTOJKHOBEHHS MHTEPECOB;

Obyyarowuiica NOIYUUm 03MONACHOCIb HAYUUMbCA



* YIUTBHIBATh U KOOPJMHUPOBATH B COTPYAHUUYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3UIMU APYTHX
JTIONICH;

* YYUTBHIBATh Pa3Hble MHEHHUSI K MHTEPECH] U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMAaTh OTHOCUTEIIbHOCTh MHEHUN U TTOJIXO/I0B K PEUICHUIO MPOOJIEMBI;

. apFYMeHTI/IpOBaTL CBOKO IIO3HUIIMKO U KOOpIII/IHI/IpOBaTB €Cc C IIOo3unluiAMHu HapTHepOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JIEATEIILHOCTH;

* 3aJaBaTh BOIMPOCHI, HEOOXOJUMBIC JUIS OpPraHM3alUKd COOCTBEHHOH JESITEIBHOCTH U
COTPYAHHUYECTBA C IAPTHEPOM;

. OCYH_IGCTBHSITB B321PIMHBII>1 KOHTpOJIB MU OKa3bIBAaTh B COprI[HI/I‘-IeCTBe HGO6XOI[I/IMyI0
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpHMEHTHPOBATbCA B SIBICHUSX M OOBEKTAaX OKPYKAIOIIEr0 MHpa, 3HAaTh TIpaHMLBI UX
IIPUMEHUMOCTH;

- IOHUMATB OTIpeIeNIeHNUs (GPU3NIECKUX BEIIMYMH U IOMHHUTH OTIPEIEISIONINe ()OPMYJIBL;

- IOHUMATh KaKUM (pU3MYECKUM IIPUHLUIIAM U 3aKOHAM IOJUUHSIOTCS T€ WM UHbIE OOBEKTHI U
SIBJICHUS TIPUPOABL;

- 3HAHWE MOJICJIN TTOMCKA PEHICHUH I 3a/1a4 110 (hU3MKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MAaTEMATHKH.

- IpUMeYaTh MOJIENH SIBIIEHUI U 0OBEKTOB OKPY KaIOLIETO MUPA;

- AHAIM3MPOBATH YCIOBHE 33]a4U;

- nepeopMyJIMPOBaTh U MOJIEJINPOBATh, 3aMEHATh UCXOHYIO 3a/1a4y JpYyToi;

COCTABJISATH IIJIaH PEIICHUS;

- BBIIBUTATh U IIPOBEPATH IIPEIaracMble Il peIIECHUs THIIOTESBI,

- BJIaJIETh OCHOBHBIMY YMCTBEHHBIMU OIIEPALUAMHU, COCTABIIAIOIIMMHU IIOMCK PEILCHUS 3a1a4u.

Conep:xaHue NporpaMMbl BHEYPOUHO 1eATEIbHOCTH
7 kjaacc

Beenenne. BronHoe 3anarue. Llenu u 3anaun kypca. TexHuka 0€30MacHOCTH.

PoJsb 3xcniepuMeHTa B JKM3HH Y€JI0BEKA.

Teopusa: W3y4uTb OCHOBBI TE€OpPHHM HOrpelHOCTeW. IlorpemHocTH NpsSIMBIX M KOCBEHHBIX
W3MEPEHUH, MaKCHUMAJIbHAsl TOTPEIIHOCTh KOCBEHHBIX HW3MEPEHUH, YYEeT IOTPEeNIHOCTeN
U3MepeHuil mpu moctpoeHuu rpadpukoB. [IpencraBieHue pe3ynbTaToB HU3MEpeHUH B (opme
Ta0IUI] ¥ TPadUKOB.

IIpaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEN NPUMEHSTH IIPU BBIIOJIHEHNN YKCIIEPUMEHTAIBHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ HCmoab3oBanneM obopynoBanus «Touka pocrTay)
Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0eAMENbHOCHIU.

[IpuBonuTh mpuMepsl 0OBEKTOB HM3yueHUS (U3UKHU (pu3ndeckue sBICHUS, (PU3MUECKOe Teo,
BEIIeCTBO, (pusnueckoe nose). Habmonats 1 aHanmu3upoBaTh pu3ndeckue spiaeHus (pukcupoBaTh
W3MEHEHUs CBOWCTB OOBEKTOB, CpaBHUBAaTb uUX U 0000marp). I[lo3zHakoMuTBCS C
HKCHEPUMEHTAIBHBIM METOA0M HcclefoBaHust npupozsl. COopka mpruOOpoB M KOHCTPYKIHMH.
Hcnonb30BaHne H3MEpUTENbHBIX MNpUOOpOB. BeiMonHeHHe 1a0OpaTOpPHBIX M MPAKTHUECKUX
pabot. JlmarHocTMka M yCTpaHEHHE HEUCIpPABHOCTEH MpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUH MUMECIOIINXCS NaHHBIX.

MexaHuka.

Teopus: PaBHOMEepHOE U HEpaBHOMEpHOE JBIbKeHHUE. [ paduueckoe mpencTaBieHUE IBUKCHHUS.
Pemenune rpadguueckux 3agad, pacdyer IMyTH U CpPEeAHEH CKOPOCTH HEPaBHOMEPHOI'O ABMKEHHS.
[lonatue umuepumu u MHEPTHOCTH. LleHTpobOexHas cuna. [IpuMeHeHHe AaHHBIX (PU3HMUECKUX
MIOHATUH B KU3HEJCATECIILHOCTH YesloBeka. Cria ynpyrocTH, Cujia TpEeHHUs.



Ilpaxmuxa: VccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYIOCTH, BO3HHMKAIOUIEW B IpYXKHUHE, OT
crenenu aedopmanuu npyxxkunel. Onpenenenue koddduinenta TpeHus Ha Tpubomerpe. (¢
HCNoJib30BaHuEeM o0opynoBanus «Touka pocray)

HccnegoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT CHIIBI HOPMAJIBHOT'O JTaBJICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMeNIbHOCIU.

Ananu3 tabsmi, rpadukoB, cxem. [Tonck oObsicHeHUsT HaOM01aeMbIM COOBITHAM. OnpenencHue
CBOWCTB MPHUOOPOB 1O YepTeKaM M MOJEISAM. AHAJIN3 BO3HUKAIOUIMX MPOOJIEMHBIX CUTYalUH.
N300paxaTh cucreMy KOOpPAMHAT, BBIOMpATh TEJNO OTCYETA U CBA3BIBATH €r0 C CHCTEMOI
KoopauHat. Mcnoas30BaTh cucTEMY KOOPAMHAT JUISl U3YUYEHMSI IPSIMOJIMHEMHOIO IBUYKEHUS Tea.
COopka mpubOopoB U KOHCTpYKUUH. Mcronb3oBaHue U3MEPUTENbHBIX MPUOOpPOB. BrimomHeHue
1a00paTOPHBIX M TPAKTHUECKUX padoT (¢ MCIOJb30BaHMEM 000pyI10BaHUS

«Touka pocrta»). JluarHocTuka M yCTpaHEHHE HeUCIpaBHOCTel npubopoB. BeicTpamBanue
TUIOTE3 Ha OCHOBaHMM UMEIOIKXCs AaHHbIX. KoHCTpynpoBaHnue u MoienupoBanue. BoinonHeHue
3aJlaHuil 10 YCOBEpIUICHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
PazpaboTka ¥ mpoBepka METOJMKH SKCHEPUMEHTAIBbHON padoThel. PaboTa B ManbIX rpymnmax.
AHanu3upyroT, BBIOMpPAOT M OOOCHOBBIBAIOT CBOE pemieHue, naeicTBus. lIpeacraBneHue
pe3yJIbTaTOB MAPHOW, TPYNNOBOM JEATEIBHOCTH. YYacTUE€ B AUAJIOTe B COOTBETCTBUU C
MpaBUJIaMU PEYEBOTO MOBEICHMUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3axoH Ilackansi, rumpocTaTuueckoe AaBiCHHE, COOOIIAIOIIUECS
COCY/1bl, TUAPABINYECKHE MALTNHBI.

Ilpakxmuxa: 3a0auu: BHITAJKUBAIOIIAs CHJIAa B Pa3jIMYHbIX CHCTEMax; MpUOOpHl B 3ajayax
(cooOmiarormuecst COCy/Ibl, THIPABIHMYECKHAE MAIIIUHBI, phIYaru, OJIOKH).

OKClepUMEHTAIIBHBIE 3aJaHHs:

1)u3mepenue cuisl Apxumena,

2)U3MEPEHUE MOMEHTA CHJIbI, JEMCTBYIOIIErO HA phIyar,

3)usmepeHre paboThl CUJIBI YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIbIO MOJBUKHOIO HIIH
HETOIBIKHOTO OJI0Ka(C MCmoJib3oBaHueM oGopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 0esAMeNbHOCHIU

Ananu3 Tabmun, rpaduxos, cxem. [louck oObsicHeHHs HaOmogaemMbIM coObITUsIM. COOpka
npubopoB U KOHCTpyKuuil. Mcnonb3oBaHne U3MepUTENbHBIX MpHOOpOB. BeimonHenue
71a00paTOPHBIX U MPAKTHYECKUX paboT. JIMarHocTUKa 1 yCTpaHEHUE HEMCIPAaBHOCTEHN PHUOOPOB.
BeicTpanBaHne THUIOTE3 Ha OCHOBAHMM HMeEOIMXcAd JaHHBIX. KoHCTpynpoBaHue H
MozenupoBaHue. Pabora B Manblx rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemenne, nectBus. llpencraBieHue pe3ynbTaToB MapHOM, TPYNIOBOH JAEATEIbHOCTH.
[ToaroroBka cooOIIeHUH U TOKJIAIOB. YUacTHE B TUAJIOTE B COOTBETCTBUU C TIPaBUIIAMHU PEYCBOTO
ITOBE/ICHHUS.

CrarTuka.

Teopus: binok. Peryar. PaBHoBecue TBepabIX Tel. Y cinoBus paBHOBecHs. MoMeHT cuibl. [IpaBuito
MomeHTOB. llentp  Tsbkectu. HMccnemoBaHue — pa3iMYHBIX — MEXAHHMYECKHX  CHCTEM.
KomOuHupoBaHHbIE 3a/1a4H, UCIIOJIB3Ysl YCIOBHS PABHOBECHS.

Ilpaxkmuka: VI3roroBnenue paboTaromieil CHCTEMBI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX 81008 0eAMENbHOCIU.

Amnanu3s tabnun, rpagukos, cxeM. [lorck o0bsicHeHUs HabI0AaeMbIM coObITUAM. Onpenenenue
CBOMCTB MpUOOPOB MO YEpTEKaM M MOJENISIM. AHAJIN3 BO3HUKAIOIUX MPOOIEMHBIX CUTYalUM.
HaGmonate geiicTBre mMpocThIX MeXaHW3MOB. [l03HAKOMUTBCS C (U3UYECKOW MOEINBIO
«abcomoTHO TBEpAOE Teno». Pemars 3amayn Ha MpUMEHEHHUE YCIOBHsI(IIpaBUiIa) PaBHOBECUS
peuara. IlpumeHsaTs ycnoBue (IpaBHJIO) paBHOBECHsI pblyara Al OOBSCHEHUS JeHCTBUS
pa3IMYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TexHHUKe U B ObiTy. COopka mnpuOoOpoB u
KOHCTpYKUMH. Mcrnonbp3oBaHUE HW3MEPUTENBHBIX NpUOOpOB. BrImoiHeHue 1a0opaTopHBIX U
MPaKTUYECKUX paboT. /[narHocTrika U ycTpaHeHHE HEUCIPaBHOCTEH mpubopoB. BricTpanBaHue
TUIOTE3 HA OCHOBAaHUM MMEIOIINXCS JaHHbIX. KOHCTpynpoBaHue u MogenupoBanre. Boeinonnenue
3aJlaHuil 10 YCOBEpUIEHCTBOBAHMIO MpHOOpoB. Pa3paboTka HOBBIX BapUaHTOB OIBITOB.
PazpaboTka 1 mpoBepka METOIUKH IKCIIEPUMEHTAIBHON paboTHI.



Pabota B MasbIX Tpynnax. AHAIU3UPYIOT, BHIOUPAIOT 1 000CHOBBIBAIOT CBOE PELICHNUE, ICHCTBUS.
[IpencraBnenne pe3ynbTaToB MapHOHM, TPyHIOBOHM aesTensbHOCTH. [loaroroBka cooOmeHuit n
nok1a0B. OCyIIECTBISIIOT CAMOOLICHKY, B3aMMOOLICHKY AEATEIbHOCTH. YYacTHe B JUAJOre B
COOTBETCTBHH C IIPABUIIAMH PEUEBOTO ITOBECHUS.

8 ki1ace

TenJioBble IBJIEHHS.

TemnoBoe pacmupenue Tein. [Iponeccsl muaBaeHus U OTBEPACBAHUS, UCTIAPEHUS U

KoHJleHcanuu. Teronepenaya. BiiaxkHOCTh BO3/TyXxa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. HabmoneHue TassHUS Jb/1a B BOJIE.

2. CKOpOCTb UCTIaPEHUSI PA3IMYHBIX KUAKOCTEH.

3. TeruoBble ABUTATENH Oy IyIIETO.
Jlabopamopnule pabomet (¢ KCcNOJIb30BaHUEM 000pyaoBanus «Touka pocTay)

1. i3meHeHus AJTMHBI TeJla TPU HArPEBAHUU U OXJIAXKICHHUH.

2. OT1nuBKa napaHOBOTO CONJIATHKA.

3. HaOurotenue 3a riaBjIeHUEM JibJa

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHHUSI KUIAKOCTH?

5. Habnroienue TenaonpoBOJHOCTH BOJIBI U BO3IyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OEAMENbHOCTIU.

CaMocTosTenbHO (OPMYITUPYIOT IMO3HABATEIBHYIO 3a7ady. YMEIT C IOMOIIBI0 BOIPOCOB
NoObIBaTh  HeAocTarollylo uHpopmanuio. Mcnonb3oBaHHEe HM3MEPHUTEIBHBIX  MPUOOPOB.
Brimonnenune nmabopaTOpHBIX M MpakTUYeCKHX paldoT. JluarHocthka #  yCTpaHEHHE
HEUCIpaBHOCTEH mTpuOOpoB. BricTpamBaHue THIOTE3 HAa OCHOBAHMM HMMEIOIIUXCS ITaHHBIX.
KonctpyupoBanue u MO TMpOBaHKE.

Brinmonunenue 3amaHuil MO yCOBEPIIEHCTBOBaHHUIO MPUOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWKH SKCIEpUMEHTaNbHOW paboThl. Pabora B Maibix
rpynnax. AHaJU3upYyIOT, BBIOMPatoT 1 000CHOBBIBAIOT CBOE perenue, neicteus. [Ipencrasienue
pe3yJIbTaTOB TMAPHOW, TPYNIOBOM JEATEIBHOCTH. Y4YacTHE B JHAJIOre B COOTBETCTBUU C
MpaBUIaMU PEUYEBOTO MOBEICHHUS.

DJIeKTpUYECKHE SIBJICHHSA.

Mukpomup. Mogenu atoma, cymectsoBasine 10 Hayana XIX. Mctopust OTKpBITUSA U JEHCTBUSA
raJlbBaHUYECKOTO djemeHTa. Mcropust co3manusi snekrpodopHoi mamuubl. OnbeiT BosbTa.
DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnob3oBannem odopynoanus «Touka pocray)

1. Mopeau aTOMOB.

2. 'anpbBaHUYECKHE DJIEMEHTBHI.

3. Pabora snexkrpodopHOif MalTHHBL.

4. OnbiTel Bonbra u [anbBany.

Jlabopamopnvie pabomui:

1. Co3nanue raapbBaHUYECKHX 2JIEMEHTOB U3 MOAPYYHBIX CPENICTB.

2. DIIEKTPUICCKUH TOK B KUIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JESATEIILHOCTH:

VY1paBmisitoT CBOEH MO3HABATEIHFHON U YUEOHOU AESITEIbHOCTHIO TOCPEICTBOM ITOCTAHOBKH IIEJICH,
IUIAHUPOBAHMS, KOHTPOJIA, KOPPEKLIUU CBOUX ACMCTBUM U OLIEHKM YCIHEIIHOCTH YCBOEHUS.
CpaBHHBaIOT crocod W pe3yibTaT CBOMX ACHCTBUU C OOpasloM - JIICTOM COMPOBOXKICHUSI.
OOHnapyxuBatoT  OTKJIOHEHHs. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHUH. OCYLIECTBISIOT
CaMOKOHTpPOJIb U B3aMMOKOHTpOJIb. Vcronb30BaHUE U3MEPUTENbHBIX NMPUOOPOB. BrimonHeHnue
71a00paTOPHBIX U MPAKTHUECKUX padoT. J[MarHoCTHKA U yCTpaHEeHHE HEUCIIPABHOCTEH MPUOOPOB.
BricTpauBanne TruUmoTre3 Ha OCHOBaHUM HMEKOIIMXCA JaHHBIX. KOHCTpyWpoBaHue U
MOJIETUPOBAHUE.



DJIeKTPOMATHUTHBIE SIBJICHHUS.

MaruutHoe mosie B BemlecTBe. MarHutHas aHomanus. MaruutHele Oypu. PasHoBugHOCTH
AJIEKTPOM3MEPUTENBHBIX PUOOPOB. Pa3HOBUAHOCTH 3IIEKTPOABUTATEIICH.
Jemoncmpayuu (¢ ucnosib3oBanueM ooopyaoBanus «Touka pocray):

1. HarnsiHOCTh TOBEICHUS BEUIECTB B MAarHUTHOM TIOJIE.

2. [Ipe3eHTany 0 MAarHUTHOM I10JI€ 3eMJIM U O MAaTHUTHBIX OypsiX.

3. lemoHcTpanus pa3HOBUIHOCTEH AJIEKTPOU3IMEPUTEIHHBIX TPUOOPOB.

4, HarnmsaiHOCTh pa3HOBUAHOCTEH DJIEKTPOIBUTATEIICH.
Jlabopamopnvie pabomei: 1. ViccaenoBanne pa3anyHbIX JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeAMeNbHOCTU.

VYrpaBisitoT cBOEH MO3HABATEIBLHOM U YUEOHOMU S TEIbHOCTHIO TOCPEICTBOM ITOCTAHOBKHU 1IEJIEH,
IJITAHUPOBAHUS, KOHTPOJIS,, KOPPEKLUHUU CBOUX JCHCTBUA W OLEHKH YCIIEUITHOCTH YCBOCHHS.
CpaBHuBaOT crocod W pe3yjbTaT CBOMX ACHCTBHI ¢ 00pa3loM - JIUCTOM COMPOBOKICHUS.
OOHapyXuBalOT  OTKJIOHEHHUsA. OOAYyMBIBAIOT MNPUYMHBI  OTKJIOHEHHH. OCYIIECTBISIOT
CaMOKOHTPOJIb ¥ B3AUMOKOHTPOJIb.

OnrTuyeckue sABJICHUA.

Hcrounnku cBeTa: TEIJIOBBIE, JIFOMUHECHEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHHE Kamephl -
00CKypa W HCCIeIOBaHHE H300paXKEHHs C MOMOINBI0 MoOJenu. MHOTOKpaTHOe H300pakeHHue
MpeAMeTa B HECKOJIBKUX TJIOCKUX 3epKajiax. M3roTOBUTH MEPUCKOI U C €r0 MOMOILBIO IPOBECTH
HaOmoaeHus. [IpakTHYecKkoe WCIOJIb30BAHUE BOTHYTHIX 3€pKall. 3pUTCIbHBIC WJUTIO3UH,
MOpOXKAaeMble TIpesioMiIeHueM cBeta. Mupaxku. Pa3suTtre BoIOKOHHOU onTukH. Mcronb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu (¢ ncroib30BanneM ooopynoBanus «Touka pocray)

1. Pa3nuyHble HCTOYHUKH CBETA.

2. N3o0pakeHue mpeaMera B HECKOJIBKUX IUIOCKUX 3epKajiax.

3. N300pakeHne B BOTHYTHIX 3epPKAJIaXx.

4. Vcnonb30oBaHuE BOJIOKOHHOM ONTHKHU.

5. YcrpoiicTBo oToanmapatoB, KHHOMPOEKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopuwie pabomui:

1. UzrotoBneHue kaMepsl - 00CKypa 1 UcCiIel0BaHUE U300paKEHUs C TOMOIIBIO MOEIH.

2. [IpakTuyeckoe MpUMeHEHHUE MITOCKUX 3epKall.

3. [IpakTHveckoe NCIOIb30BAHUE BOTHYTHIX 3EPKAJL.

4. V3roToBrieHneE MEPUCKONA U HAOTIOACHUS C TIOMOIIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHBIX U008 0esAmMeNbHOCHU

VY1paBmsitoT CBOEH MMO3HABATEIPHOU M yI€OHOH IeATeThHOCTHIO TTIOCPECTBOM ITOCTAHOBKH IIEJICH,
MJITAHUPOBAHUS, KOHTPOJISl, KOPPEKLUMUU CBOMX ACHCTBUHA M OLEHKH YCHEIIHOCTA YCBOECHHUS.
Beimenstor w GopMynupYIOT  TO3HABAaTENbHYIO II€JIb.  BBIIENAIOT  KOJMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/laHHble cloBaMHU. [IpHHHMAOT TMO3HABaTENbHYIO METb U
COXPAaHSIOT €€ MPU BBITIOJIHEHUH YIeOHBIX AeiicTBUN. OCO3HAIOT CBOU ACUCTBUS. IMEIOT HaBBIKH
KOHCTPYKTHBHOTO OOIICHUS B MaJbIX TPYIITIaX.

YesioBek U npupoaa

ABTOMAaTHKa B Halen ®u3HU. [[puMepbl HCTI0JIb30BAHUST aBTOMATHYECKUX YCTPOMCTB B HAYKE, HA
MPOU3BOJICTBE U B ObITY. CpencTBa cBsi3u. Panno u teneBuaeHne. AJbTepHATUBHBIE HCTOYHUKU
sHepru. Buapl 3nexkTpocranuuii. HeoOXoauMocTh SKOHOMHHM TPUPOIHBIX PECYpCOB M
WCIOJIb30BaHUsI, HOBBIX SKOJIOTHYHBIX M 0€30IaCHBIX TeXHOIOrui. Hayka u 6€30macHOCTh JOJICH.
Jemoncmpayuu: 1. poromatepuansl U ClIailbl O TEME.

Jlabopamopuvie pabomei: 1.MI3yuenne neiCTBUI CPEACTB CBSI3U, PO U TCICBHUICHHUSL.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCTU:

CamocTosaTenbHO  (OPMYJUPYIOT —TO3HABATEIBHYIO 33a1ady. YMEHT (WM  pPa3BHBAIOT)
CIOCOOHOCTH C TIOMOIILIO0 BOIIPOCOB JTI00BIBATh HEIOCTAIONTYIO HH(POPMAITHIO.



Jlnnammnka
HNuepumansubie cuctembl orcuera. Cuna. 3akonsl HbroToHa. J[BMkeHUE Tena MoJ JeHCTBUEM
HECKOJIbKUX CWJI. [IBMKE€HHE CUCTeMbl CBSI3aHHBIX Ted. JIMHaMuKa paBHOMEPHOTO JIBHXKCHHS
MaTepUaIbHOM TOUKH IO OKPYKHOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTEHUs. J[BHXKeHue
maneT. MckycctBennbie cnyTHUKU. ConHeuHas cucteMa. Mcrtopusi pa3BUTHSL TIPEICTABICHUM O
Bceenennoii. Ctpoenue u 3Bostonus BeeneHnoil.
Jlabopamopuvie pabomei(c ucnoab3oBanueMm odoopyaosanus «Touka pocray):
1. MsmepeHue macchl Teja ¢ UCIOIb30BAHUEM BEKTOPHOTO PA3IOKEHUS CUJIBL.
2. VI3yueHue KWMHEMATHKH W JMHAMUKH DPAaBHOYCKOPEHHOTO IBWXKCHHS (Ha TpHMeEpe
MalluHbl ATBY/1a).
3. V3yueHue TpeHUs CKOIBKEHUSI.
IIpumepmvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !
1. Ucropuueckass pekoHCTpyKiusi onbiToB KyrmoHa u AMOHTOHa MO  OHpeAeNCHHIO
BEJIMYUHBI CUJIBI TPEHUSI CKOJIbXKEHUS.
2. TlepBblc HCKYCCTBEHHBIC CITYTHUKH 3€MJIH.
3. Kak ornuvaroTcss MEXaHWUYECKHE MPOIECChl Ha 3eMiie OT MEXaHHYECKUX IPOIIECCOB B
KocMmoce?
4. Tena Conuneuynoit cucrembl. OTKPBITHS HA KOHYUKE Tepa.
Xapaxmepucmuka OCHOBHbIX U008 OesamenlbHOCmuU: YTeHHEe W OOCYKJIEHHEe TeKCTa CTaTei
WHTEPHET-CAalTOB, OOCYXICHUE MOKJIAIOB M TPE3EHTAllid, COCTABIICHUE W peIIeHUE 3ajady,
o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

HMmnyibe. 3akoH coxpaHeHUs] UMITYJIbCa
Nmnynec. VM3MeHeHHe uMIysiabca MaTepuainbHOM TOukH. Cuctema Ten. 3aKOH COXpaHEHUs
HMITYJIbCA.
IIpumepnvie memvl NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM !
1. PeakTuBHOE IBH>KEHHE B PUPOJIE.
2. Paccnenosanue JITII ¢ momolsio 3aK0HA COXpAaHEHHUS UMITYJIbCA.

Xapakmepucmuka OCHOBHbIX 6U008 OesimenbHOCmU: YTEHHEe U 0O0CYKIEHHME TeKcTa cTaTel
WHTEPHET-CATOB, OOCYXJIEHHE JOKJIAI0B M TPE3CHTAIMH, COCTABICHHWE W pelIeHHe 3a/ad,
o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D mo ¢uzuke).

CraTuka
PaBHoBecue Tesra. MOMEHT CHIIBL. Y CIIOBHS paBHOBECUS TBEPAOTO Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopnvie pabomui(c ucnoab3oBaHueM obopynoBanus «Touka poctay):
Ompenenenne NEHTPOB MACC PA3TUYHBIX Tell (TPH CIIoco0a).
Ipumepnvie memvl NPOEKMHBIX U UCCIEA08AMENLCKUX PAOOM.:

1. TIpumeHeHME MPOCTHIX MEXAHU3MOB B CTPOUTEILCTBE: OT 3€MIIIHKHU /10 HEOOoCcKkpeoa.

2. MHccrnenoBanue KOHCTPYKIIMHU BEIOCHIIE/IA.
Xapakmepucmuka OCHOBHLIX 6UO008 OesimelbHOCmU: YTEHHE W OOCYKICHHE TEKCTa CTaTeu
MHTEpHET-CalTOB, OOCYXJEeHHE MOKJIAaJ0B M NpPE3CHTAalMid, COCTAaBICHHWE W pelleHHe 3a7ad,
obcyxaeHue cnocoboB pemieHus (moaroroska k OI'D mo ¢pusuke).

MexaHnuyeckue KoJe0aHus U BOJHBI
Mexannueckue konebanus. IIpeoOpa3zoBaHue 5SHEPrUM NpPHU MEXAHUYECKHX KOJEeOaHMSIX.
MareMaTHueckuii M TPy XKUHHBIA MasTHUKH. CBOOOJHBIEC, 3aTyXalOIME M BBIHYXICHHBIC
koJsiebanus. Pesonanc. Mexanndeckue BOHBL. JIJITMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvle pabomui(c ncmoab3oBaHneM o6opynoBanus «Touka pocray):
N3yuenue konebanmii HUTSITHOTO MasTHUKA.
IIpumepnvie memul NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTBHI.

2. KonebarenbHbIe CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka OCHOBHbIX U008 OeamenbHOCMU. YTEHUE U OOCYKJIEHHE TEKCTa cTaTel
WHTEPHET-CAlTOB, OOCYXJIEHHE MOKJIAaJ0B M NPE3CHTAIMi, COCTABICHHWE W peIIeHHE 33a7ad,
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o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D mo ¢pusuke).

DJIeKTPOMATHUTHBIE KO0JIeOAHUS U BOJIHbBI

[lepemennslii anekTpuueckuii Tok. KonebaTenbHblit KOHTYp. BoiHyX)aeHHbIE 1 cBOOOIHBIE DM
KoJjiebanusi. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !

[IpuHUUMIIBI paIUOCBA3U U TEIEBUICHUS.

Bnusinue OM u3nydeHuii Ha )KUBbIE OPIaHU3MBI.

N3roroBiieHne yCTaHOBKY ISl AGMOHCTpAMU ONbITOB o DOMMU.

DnekTpomMarautHoe usnydenue CBU-neun.

Hcropuueckas peKOHCTPYKIMS ONBITOB AMiepa.

Xapaxmepucmuka OCHOBHbIX U008 OeamelbHOCMU. UYTEHUE U OOCYKJIEHHE TEKCTa cTaTel
MHTEPHET-CAlTOB, OOCYX/JE€HHE [0KJIaJ0B M NPE3CHTALMN, COCTaBIECHHWE M DELIECHUE 3aj]ad,
o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

agkrwnE

OnTuka
Hcrounuku ceera. JlelicTBus cBeTa. 3aKOH NPSIMOJIMHEMHOIO PAaCIpOCTPaHEHMs CBETA. 3aKOH
oTpaxkeHus cBeTa. IlocTpoeHne n300paxeHni B INIOCKOM 3€pKajie. 3aKOH IPEeJIOMIICHHS CBETa Ha
IUIOCKOM TpaHULE [BYX OIHOPOIHBIX Ipo3pauHblx cped. lIpenomiienue cBera B mpusme.
Hucnepcust cBera. SfIBiaeHuEe IOJHOrO BHYTPEHHEro orpaxeHus. JIun3pl. ToHKME JMH3BL
[ToctpoeHune u300pakeHUM, co3JaBaeMbIX TOHKMMHM JUH3aMM. ['na3 u 3penue. OnTuueckue
IpUOOPBHI.
Jlabopamopnule pabomui(c HcnoJib30BaHueM odopynoBanus «Touka pocray):

1. DOkcnepuMeHTalbHAs MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3MmepeHune mokasaress IpeoMICHUS BOJIBI.

3. U3mepeHune GpokyCHOTo paccTOSIHUS COOMpAroIIei JTMH3bI.
IIpumepnvie memvl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. Hcropus ucciae0BaHus CBETOBBIX SBJICHUI.

2. Vcropuueckas peKOHCTPYKIHs Teneckomna ["anumes.

3. HMsroroBiieHHE KaJICHI0CKOIIA.
Xapakmepucmuka OCHOBHLIX 6U008 OesimelbHOCmU: YTEHHEe U 0O0CYKIEHHME TeKcTa cTaTel
WHTEPHET-CATOB, OOCYXJICHHE JIOKIAJ0B M TPE3CHTAIMA, COCTABJICHHE W pEIICHUE 3ajad,
o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D mo ¢uzuke).

du3nkKa aToMa U AaTOMHOI0 s1Apa
Crpoenue aroma. [lormomenne n ucmyckanue cBera aromamu. OnTuyeckue CeKTphbl. ONBITH
Pezepdopna. [Tnanerapunas mogens atoma. CTpoeHHE aTOMHOTO siipa. 3apsIoBOE€ M MacCOBOE
yucna. SlnepHblie CUibl. DHEPTHUs CBA3U aTOMHBIX s/Iep. 3aKOH PaJIMOaKTHBHOTO pactaaa. Abda-
u Oera-pacnagpl. [IpaBuna cmemienus. Snepusie peaknuu. JleneHue u cuHTe3 siAep. SAnepHas
sHepreTuka. Mcrounuku sneprun ConHua v 3Be3/. Peructpanus s1epHbIX U3nydyeHuil. Bivsaue
PaMOAKTUBHBIX M3JIYYCHUU Ha KUBBIE OpraHU3MBI. [lo3umeTpus. DKoIOTHYecKHe MpoOIeMBbI
SIIEPHOM YHEPTETUKH.
IIpumepnvie memul nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. HUcropus uzydenus aroma.

2. Wsmepenne KIIJI conmneunoii 6atapen.

3. HeBuauMeble U3IIy4eHUS B CIIEKTPE HATPETHIX TEIL.
Xapaxmepucmuka OCHOBHbIX U008 OeamenbHOCMU. YTEHUE U OOCYKJIEHHE TEKCTa cTaTel
WHTEPHET-CATOB, OOCYXJCHHE MOKIAJ0B M TPE3CHTAIMH, COCTABJICHHWE W pEIICHUE 3anad,
obcyxaenue crnocoboB pemieHus (moaroroska k OI'D no dpuzuke).

@®opMbI OpPraHu3anuu 00pa3oBaTeJIbHOIO Npolecca:
- TpynrnoBas;
- UIHAVBUyaJbHasl,



- (pponTaNBHAS.

Benymme TexHoJI0rMu:

Hcnonb3yroTcs 37€MEHTHl CIEAYIOMX TEXHOJOTMM: MpPOEKTHas, MNpoOJEMHOro 0O0ydeHws,
MH(GOPMALIMOHHO-KOMMYHUKALIMOHHAS,, KPUTUYECKOI'O MBIIUICHUs, MPOOJEMHOI0 Juasora,
UIpOBas.

OcHoBHBIE MeTObI PA0OTHI HA YpOKe:

Benymmmu Metogamu oOyuyeHMsl SBJISIOTCS: YAaCTMYHO-IIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MOJIETUPOBAHUS, AKCUOMAaTUYECKUI METO/.

DopMbl KOHTPOJIA:

Tak kak 3TOT Kypc sSIBJII€TCS JOTOJIHUTEIbHBIM, TO OTMETKA B Oajljlax He CTABUTCHL.

VYyamuiics ydyuTcs OLEHHMBaTh ce0sf M JAPYrMX caM, 4YTO I03BOJIIET pPa3BUBAaTh YMEHHUs
caMOaHajaM3a M CIIOCOOCTBYET pa3BUTUIO0 CAMOCTOSITEIbHOCTH, Kak CBOWCTBY JIMYHOCTH
yuauierocsi. BbIsiBlieHME NPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTATOB YYalllUXCSl MPOUCXOIUT
yepe3 MPaKTUUECKYIO 1S TebHOCTh; 3a4eTHbIE paboThI:

* TeMaTu4ecKas MoA0OpKa 3a7ad pasjIMYyHOrO YPOBHS CJIOKHOCTHU C IIPEJCTAaBICHUEM Pa3HbIX
METOZOB  pEIIEHUS B  BHJE TEKCTOBOIO JOKYMEHTA, pe3eHTALMH, (DJI3II- AHUMALNH,
BHUIEOPOJIMKA WK WED - cTpaHuIbI (caiita)

* BBICTAaBKa [IPOEKTOB, IPE3EHTALIHIA;

* JIEMOHCTpalUsl 3KCIEpUMEHTa, KaYECTBEHHOM 3a/ladll C KaueCTBEHHBIM (YCTHBIM WJIM B BUJE
IPUJIOKEHUS, B TOM 4YHCIE, Ipe3eHTalMel) ONMCcaHWeM Ipolecca Ha 3aHATHH, (ecTuBaie
HKCIEPUMEHTOB; PU3UIECKUE OTUMITHA/IBI.
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KanenpapHo-temaTnyeckoe IVIaHUPOBaHue / KJacc

Ne
/1

Jara
MIPOBEACHUS
IInan | Pakr

Tema 3anaTus

HUcnonb3oBanue
000py/10BaHMsI IEHTPA
€CTeCTBEHHOHAYYHOM U
TEXHOJIOTHYEeCKOil
HanpaBJIeHHOCTeM

«Touka pocra»

IIpUMeYaHue

1. Beengenmne (14)

1

BBoaHoe 3angrue.
3aJa4n Kypca.
0€30I1aCHOCTH.

e wu
Texuuka

Kommnsroreproe
o0opyoBaHue

2. Pojib 3kcniepuMEHTA B KU3HH YesioBeka (34)

CucreMa eIUHUII, TOHATHE O
IPSIMBIX u KOCBEHHBIX
H3MEPEHUSX

Kommnsroreproe
o0opyoBaHue

DU3NYECKUIN IKCTIEPUMEHT.
Bunel (uznyeckoro
AKCIIEPUMEHTA.
[TorpeniHocTh
Buner
MOIPEUTHOCTEM
Pacuér
MOTPEUTHOCTH U3MEPEHUSL.

HU3MCPCHHU.

HU3MCPCHHU.

O6opynoBanue
JIEMOHCTPALINI

JJIA

4

JlaGopaTopHas pabota
«3mepenne oobema TBEpI0ro
tena». [IpaBuna opopmiaeHus
nabopaTopHON pabOTHI.

O6opynoBanue ajist
7a00paTOpHBIX  paboT W
YUEHHYECKUX OIBITOB

3. Mexanuka (8u4)

PaBHOMEpHOE 51
HEPaBHOMEPHOE
JIBUKCHHSL.

I'padmueckoe npeacraBneHue
JBUXKCHUA.

Pemenue rpaduyeckux 3anad,
pacuer IyTM W CpeaHeu
CKOPOCTH

HEPABHOMEPHOT'O JABHKEHHUSL.

[TonsiTne
MHEPTHOCTH.
[lenTpobexHas cuia..

HHCPpUHUU u

O6opynoBanue ajist
7a00paTOpHBIX  paboT W
YYEHHUYECKUX OIBITOB (Ha
6a3ze komrieKkToB ais OI'D)

Cuna ynpyroctu, Cuiia TpeHHs

10

JlaGopaTtopHas pabota
«HccaegoBanne 3aBUCUMOCTH
CHJIBI YIPYTOCTH,
BO3HHUKAIOIIEH B
MIPY)KUHE, oT
nedopMaruu
HPY>KUHBD).

CTCIICHHU

11

JlaGopaTopHas pabota
«Ormpenenenue kod3ddurrenta

O6opynoBanue s

7a00paTOpHBIX  paboT W
YYCHUYECKUX OINBITOB (Ha
6a3ze komruiekToB st OI'D)
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TPEHUS Ha TPUOOMETPEY.
Jlaboparopnas pabora OOGopyoBaHue IS
«MccnenoBanue 3aBUCUMOCTH | TaOOpaTOpPHBIX ~ paboOT U
CHWJIBI TPEHUS OT CHJIBI YUYEHUYECKUX OIBITOB
12 HOPMAJIBHOTO JTABJICHHS.
4. I'mapocraTuka (124)
IInotHocts.  3agmava  unaps | OGopynoBaHue UL
13 I'epona JIEMOHCTpAIHi
Pemienue 3aayd noBeILIEHHOM
CIIO’)KHOCTH Ha pacuer
IUIOTHOCTH
14 BEIIIECTBA.
Pemenne 3a1a4 noBBIIEHHOM ObopynoBaHue UL
15 CII0KHOCTH JIEMOHCTpALINI
JlaBiieHue >KUAKOCTH M rasa.
3akoH
16 [Tackans
17 Coobmraroniecs: Cocyabl.
JlaGopaTopHas pabota O6opynoBanue ajis
«U3roroBiienne MOJENU | 1a0OpaTOPHBIX  PaboOT H
18 ¢dboHTaHa» YUYEHUYECKUX OMNBITOB (Ha
JlaGopatopras pa6ota 0a3ze kommiekToB ans OI'D
«HM3rorosnenue MOZEINN
19 ¢doHTaHa»
3akoH [Tackans. JlaBnenue B
KUJKOCTSX U Ta3ax.
['unpaBiyeckre MalIiHbL.
20 CooOmaromuecs CoCyabl.
BrrrankuBatomas cuna. 3akon | O0opymoBaHue TUIst
21 Apxumena. JEMOHCTpaIUi
JlaGopaTtopHas pabota O6opynoBanue st
«BrrsicHeHHE YCIIOBUS | JTAOOPAaTOPHBIX ~ paboT W
TUTaBaHUS YYEHUYECKUX OMBITOB
22 TE.
bnok 3anay Ha 3akoH Ilackans, | OGopynoBanue JUIS
23 3aK0H Apxumena. JIEMOHCTpAIHiA
biiok 3ana4d Ha 3akoH [lackans,
24 3aKOH ApxuMmena.
5. Craruka (104)
25 broxk. Peryar. OO6opynoBanue IS
PaBHoBecue  TBepAblx  Ten. | ACMOHCTpAlHH
MomeHT cunslIIpaBuio
26 MOMEHTOB.
Lentp TshxecTd. | ObopynoBaHue VIS
HccnenoBanue Pa3IMYHbIX | JEMOHCTPAIMA
27 MEXaHUYECKUX CUCTEM
28 KoMmOnHMpOBaHHEIE 3a/1a4H,
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UCTONb3YA YCIIOBUS
paBHOBECHSI.

KOM6I/IHI/IpOBaHHHe 3aJa4u,

UCIIOJB3Y I YCIIOBUS
29 paBHOBECHS
JlaGopatopHas pabota ObopynoBanue s
«HW3rorosienue paboraromei | maboparopHbix  paboT H
CHCTEMBI OJIOKOBY». | YYEHHYECKUX OIBITOB (Ha
Odopmienune 0a3ze komriekToB st OI'D
30 paboTHI.
Pabota HaJl IIPOEKTOM
«bnokuy.
JlaGopartopnast pabota
«M3rorosnenue paboTaromieit
31 CUCTEMBI OJIOKOBY.
JlaGopatopHas pabota O0opynoBaHue s
«M3rorosnenue padoTaromieit 7a0opaTopHBIX  pabor U
32 CHCTEMEI OJIOKOBY. YYEHMYECKHX OIIBITOB
33 Odopmiienue paboThI. KomnbsroTepHoe
34 3anuTa MpoeKTOB. obopynosanme

13




KanennapHo-TeMaTnyeckoe INIaHUPOBaHue 8 Kiace

Ne
/1

Jara
MIPOBEACHUS
IInan | Pakr

Tema 3anaTus

HUcnonb3oBanue
o0opynoBanust
LeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HAIPaBJICHHOCTEH
«Touka pocray»

IIpUMeYaHue

1. Beeaenne (14)

Beognoe zamatue. Ilenmm  u | KommberotepHoe
3ajauu Kypca. Texnuka | obopynoBaHue
1 0€30IacHOCTH.
2. TensioBble siByenus (12 )
PaznoobOpaszue TeIIoBbIX | KommbroTepHoe
aBiaeHui. TernoBoe pacmpenue | obopyaoBaHue

2 TeJl.
JlaGopaTopHas pabota O6opynoBanue ajs
«VI3MeHeHus JUIUHBI Tela Mpu 1a00paToOpHBIX padoT
HArpeBaHUU U OXJIAXKICHUNY. u YYICHUYECKUX
3 OITBITOB
Tennonepenaua HaGmonenue ObopynoBanue s
TETUIOTIPOBOIHOCTH BOJIBI U JIEMOHCTpAIHiA
4 BO3/TyXa.
JlaGopaTopHas pabota O6opynoBanue ajist
«3mepenne yaenpHoi 1a00paToOpHBIX padoT
TETUTIOEMKOCTH Pa3IHYHBIX u YYICHUYECKUX
5 BEIIICCTBY. ompIToB  (Ha  0Oaze
[1naBjeHNe U OTBEP/IEBAHME. KomIIeKkToB it OI'D
JlabopaTtophast pabota «OTiHrBKa
6 napauHOBOTO COJITATHKA»
Jlaboparopnas pabota O6opynoBanue ajist
«Habmonenue 3a niaBieHueM 1a0opaToOpHbIX padoT
Tb/Ia» u YYICHUYECKUX
/ OITBITOB
Pemenne onmnMnuanHeIx 3a1a4 ObopynoBanue I
Ha ypaBHEHUE TEIJIOBOTO | JIEMOHCTpaluit
8 OanaHca
Perenne omuMnuaaHbIX 3a1a4 O6opynoBanue 1
9 Ha Pacy€T TEIJIOBHIX IPOLECCOB | JeMOHCTpAIMIA
10 Jlaboparopus kpuctautorpadum.
VcniapeHue 1 KOH/IEHCAIHsL. O6opynoBanue  Juis
11 JIEMOHCTPALINIA
CocraB atmocdepsl, ObopynoBanue 1
HaOII0IeHUE TIepexoaa JIEMOHCTpAIHA
HEHACBHIIIEHHBIX MTapOB B
12 HACBILIICHHBIE.
Brnaxxnocte Bo3myxa Ha pasubix | OOopynoBanue Uit
13 KOHTHHEHTAX JIEMOHCTpAIIHA
3. DuiekTpuveckue saBjaeHus (84)
Mukpomup. Moaenu aroma, O6opynoBanue  uis
14 cymiectBoBaBiue 10 Hayana XIX | gemoHcTpanmii
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Hctopust OTKpBITUS U ICUCTBUS Kommnsrorepnoe

15 rajibBaHMUYECKOTO HJIEMEHTa o0opyoBaHKe
Hcropus CO3JIaHUSA
anexTpodopHOI

16 MalINHbI
OnbiThl Bonbra. Onekrpudeckuii | KommnerotepHoe

17 TOK B 3JICKTPOJIUTAX. obopynoBaHue
Pemenue onumnuaansix 3a1a4 Ha | OGopynoBanue  yis

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIHii
Haburoienne 3aBHCUMOCTH ObopynoBanue s
COIMPOTHUBIICHUS TPOBOTHUKA OT JIEMOHCTpAITHA

19 TEMIIEpaTyphbl.
JlabopaTtopHas pabota ObopynoBanue s
«OrmpeneneHne CTOMMOCTH 1abopaTOpHBIX paboT
M3pacxXoI0BaHHOM u YYEHUYECKUX
AIEKTPOIHEPTUH onbiTOB  (Ha  0aze
10 MOIITHOCTH ITOTPEOUTES U 110 KoMILIeKTOB st OI'D

20 CUETUHKY
Pemennie onuMnuaaHbIX 3a1a4u ObopynoBanue A

21 Ha TEIJIOBOE JACHCTBHUE TOKA JIEMOHCTpAIHi
DNeKTpOMarHUTHbIE SIBJICHUS. O6opynoBanue A
DNeKTPOU3MEPUTEITLHBIE JIEMOHCTPAITHHA

22 MIPUOOPBHI.
MaruuTtHas agomaims. | OOopynoBaHue IS
MaruutHrle JIEMOHCTpALNil

23 OypH
PasnoBugHOCTH

24 NIEKTPOABUraTENEM.
HcTounuku cBeTa: TEMJIOBLIE, OGopynoBanue  anis

25 JIFOMHAHECIIEHTHBIE JIEMOHCTpAITH
MHorokpaTHoe n300pakeHue
MpeaMeTa B HECKOJIBKHUX TUIOCKUX

26 3epKajax.
N3roToBUTH IEPUCKOI U C €T0 ObopynoBanue s
IIOMOIIILIO IIPOBECTH | JIEMOHCTpPAIIHA

27 HaOJIFOIeHUS
[IpakTryeckoe HCIOTb30BaHNE OOopynoBanue  JuIst

28 BOTHYTBIX 3epKajl JIEMOHCTpAIHA
3pUTENbHBIE HILTIO3HH, OOopynoBanue  uIst
MOPOYKTaEMBbIE TTPETOMIICHUEM JIEMOHCTpAITHA

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJIOKOHHOW ONTHKH
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHHUKE

6. YesioBek u mpupoaa (44)

32 ABTOMATHKA B HallIeH KU3HU . KommbrorepHoe

33 Paano u TeneBuIeHHE obopyoBaHHe

34 AnbTepHAaTUBHBIE HCTOYHUKH
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SHepruu. Buasl anexkrpocTaHiui

Ypok-koHpepeHus KomnsrotepHoe
«ATNbTEpHATUBHBIE UCTOYHUKID) 000pyI0BaHKE
35
7. Kunematuka (7 )
CrniocoOsl onucaHus Ob6opynoBanue A
36 MEXaHUYECKOTO JIBUKCHHUS JIeMOHCTpAIHii
[IpsamosnHENHOE PaBHOMEPHOE OGopymoBanue s
JIIBHKEHHE o IJIOCKOCTH? | JAEMOHCTpalni
Cwmortps
37 13 KaKoi Touku HabIoAaTh
OTHOCUTENBHOCTD JABHKEHHSL. Ob6opynoBanue A
38 CroXeHue OBUKEHUIA. JICMOHCTpALHi
Jlabopamopnvie pabomuwi: O6opynoBanue st
«M3yuenue 1BUXKEHUS CBOOOAHO | J1abOpaTOpHBIX pPadoT
najaroniero tenay, «M3yuenue u YYICHUYECKUX
39 JIBYDKEHUS TeJla 10 OKPYKHOCTH» | OIBITOB
Kak u kyna nonerena BumaeBas | OOopynoBanue s
koctouka? Pacyer TpaekTopuu JIEMOHCTpAIHii
JIB>KEHUS TEJI U IEPCOHAXKEN
pacckazoB P.Pacm» 0
40 Mionxay3eHe
Hcropudeckast peKOHCTPYKITUS O6opynoBanue  JuIs
OIIBITOB lanunes 0 | IEMOHCTpALMIA
OTIPEJIEJIEHUIO
41 yYCKOpeHHUs g.
Omnpenenenne CKOpOCTH O6opynoBanue  JuIs
PaBHOMEPHOTO ABMKEHUS MIPU JIEMOHCTpAIHIA
WCIIOJIb30BAaHUH TPEHAXKepa
42 «OeroBast TOPOXKKay.
Cuuia Bonu, cuinia yoesxxaenus unu | Ob6opynoBanue  Juis
43 cuiia - pu3nyeckas BeJlnunHa? JEMOHCTpALAN
Jlabopamopuas paboma: O6opynoBanue ajst
44 «3mepeHne maccel Tena» 1a00paTOpHBIX PabOT
JIBUsKeHHe Tena 1o AeiiCTBUEM u YICHUICCKHX
45 HECKOJIbKUX CHJT OTBITOB
JIBU>KEHHE CUCTEMBI CBSI3aHHBIX O6opynoBanue  ais
46 Tl JIEMOHCTpAITHA
Jlabopamopnvie O6opynoBanue st
pabomuwi: «3yueHue TpeHus | 1a0opaTopHbBIX padoT
CKOJTBKCHUSD) u YUICHUYCCKUX
47 OMBITOB
JuHamuka paBHOMepHOTO | OOGOpynoBanue  yist
48 JBUKCHHSI TTO OKPYKHOCTH JIEMOHCTpAIHiA
Uctopus passutus | ObopynoBanue IS
MPEACTABICHUI JEMOHCTPALIMIA
0 Bcenennoii. Conneunas
49 cucrema.
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OTKpBITHS HA KOHYUKE TIepa.

Ob6opynoBanue TUISL

IlepBble UCKYCCTBEHHBIE | J€MOHCTpAIi
CILyTHUKH
50 3emu.
8. UMnyJibc. 3aK0H cOXpaHeHUsl UMITyJibca (34)
o1 Kak BbI sIXTy Ha30BeTE... Kommsroreproe
PeaxtuBHOE JIBUOKEHUE p | 00OpynoBaHye
52 MIPUPOJIC.
Paccnenoanue JITII ¢ nomompro | KomnerorepHoe
53 3aKOHA COXPAHEHUS UMITYJIbCa o0opynoBaHue

9. CraTuka (24)

Jlabopamopuas paboma:
«OrmpeneneHue MEHTPOB Macc

O6opynoBanue ajist
nabopaTopHBIX paboT

Pa3IMYHBIX TeJ (TPH CIIOco0a)» u YYEHUYECKUX
54 OTIBITOB
[Ipumenenue npocteix | Komnsroreproe
MEXaHU3MOB B CTPOMTEJIBCTBE: OT | 000pYy/I0BaHUE
3eMJISTHKH JI0
55 Hebockpeba
10. Mexanu4veckue KoJjie0aHUs U BOJTHBI (34)
Bunet MasiTHUKOB u  ux | ObopynoBanue  yis
56 KoJIeOaHMit JIEMOHCTpAIIH
S7 UYro nepeHocut BosiHa?
Konebarenbuble  cucremMbl B
58 MPHUPOJIE U TEXHUKE
11. DnekTpOMArHUTHBIE KOJI€OAHUS U BOJIHBI (24)
DKcrnepuMeHTallbHAs IPOBEpPKa KommnbrorepHoe
59 CBOICcTB DM BOIH. o0opyoBaHue
Hccnenosanue KommnbrorepHoe
ANEKTPOMArHUTHOTO o0opyioBaHue
60 n3nyyenns CBU-neun
12. Onruka (44)
. U3rotoBnenue Mmoaenu Kommnsroreproe
61 KaJIeHJ0CKoTa. o0opyoBaHue
DKcrepuMeHTaIbHast TPOBEPKa Oo6opynoBanue  JuIst
62 3aKOHA OTPAKEHUSI CBETA. JIEMOHCTpAIHiA
Jlabopamopuas paboma: O6opynoBanHue st
«3mepenne nokaszarens 1abopaTopHBIX padoT
MIPEIOMIICHUS BOABD) u YUEHUUECKUX
63 OTIBITOB
Kak otnmuyarorcs mokazarenu Oo6opynoBanue  uIst
64 MIPEIOMIICHUS IIBETHOTO CTEKIIa JIEMOHCTpAIMi
13. ®usuka aToma 1 aTOMHOTO siApa (44)
[ormomenne wu  wucnyckanue | KommbroTepHoe
65 cBeTa o0opynoBaHue
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atoMaMu. ONITUYECKUE CIIEKTPBI.

Mamepenune  KIIJI  cosnHeuHoit

66 Oarapen
BinsiHue paguoakTHBHBIX

67 W3JTy4CHHI Ha )KUBbIC OPraHU3MBI
Croco0BbI 3aIUThI OT

68 PalMOaKTUBHBIX U3TYYCHUI

Kommnsroreproe
o0opyoBaHue
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