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Pabouas nporpamMma Kypca BHEYpOUHOH aesiTelabHOCTH «DPH3nKka BOKPYT HAcy ajpecoBaHa oOydarommmes 7-9 Kiaccos.
JlanHas mporpamma paspaboraHa B COOTBETCTBUMHM ¢ TpeOoBaHusiMH DelepalbHOrO0 TroCyIapCTBEHHOIO 00pa3oBaTeIbHOTO
CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHMUsI.
IInanupyembie pe3yJibTAThI 0CBOCHHS IPOrPAMMBI BHEYPOYHOH AeSITeTbHOCTH
«®u3KMKa BOKPYT Hac» (¢ HCMOoJIb30BaHneM o6opyaoBanus «Touka pocra») B 7-9 Kiaccax.
Peanmm3anust nporpaMMbI CIOCOOCTBYET JOCTHKEHHIO CIEIYIOMNX Pe3yJbTaToB: JINUHOCTHBIe:
B cdepe IMYHOCTHBIX YHHBEPCANBHBIX YUCOHBIX ICHCTBUH yJaIuXxCst:
*  y4eOHO-TIO3HABATENIBHBIM HHTEPEC K HOBOMY y4eOHOMY MaTepHaly U criocodaM pelIeHUIHOBOH 3a/1a4H;
* OpHEHTAaUWs Ha MOHMMAaHWE NPUYUH yclieXa BO BHEYYEOHOH AEATEIHHOCTH, B TOM YHCIIC HACAMOAHAJIN3 M CaMOKOHTPOIb
pe3ynbTarta, Ha aHaJIN3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAaHMAMKOHKPETHOH 3a0a4H;
*  crnocoOHOCTB K CaMOOLICHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOH EesITeIbHOCTH;
Ob6yuaiowuiics noay4um 603MOACHOCHb Ol QOPMUPOBAHUAL:
*  BHYTpPEHHEW MO3UIMU HIKOJbHHKA HAa YPOBHE IOJIOKUTEIHHOTO OTHOLICHMS K INIKOJIE,TIOHMMAHUS HEOOXOIUMOCTH YUEHUS,
BBIPKCHHOT'O B IIPe00JialaHiu y4eOHO- TI03HABATEIbHBIXMOTHBOB;
* BBIp@XEHHOH ycTOWYNBOW y4eOHO-I103HABATEIbHON MOTHBAIIMY YUEHHUS;
* YCTOHYMBOro y4eOHO-II03HABATEIHHOTO HHTEPECA K HOBBIM OOIIUM CIIOCO0aM pPELIeHHs 3a/a4.
MeranpeamerHble:
B cdepe perysiTUBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUH yHaIIAXCS:
* IUIAHWPOBATh CBOM NEWCTBUS B COOTBETCTBHUM C IIOCTABICHHOW 3ajadeil M yCIOBHAMH €€pealn3allid, B TOM YHUCIE BO
BHYTPEHHEM ILIAHE;
* YUYHUTHIBATh YCTAHOBJICHHbIC TPABMJIA B INTAHUPOBAaHUHU U KOHTPOJIE CIIOCO0A PEICHHS;
* OCYILLECTBJIATH UTOTOBBIH U [TOIIAr0OBbIA KOHTPOJIb 110 PE3YJIBTATY;
* OILICHMBATh MPABUJIIBHOCTH BbIIIOJHCHUA ILCﬁCTBH}I Ha YPOBHC aﬂeKBaTHOﬁ peTpOCHeKTHBHOﬁOHeHKH COOTBCTCTBHUA
pe3yabTaToOB TPEOOBAHUAM NTAHHOH 3a/1a4M U 3aIa4HOM 00J1acTH;
* aJCKBAaTHO BOCIPUHMMATH IIPEIJIOKEHHUS U OLCHKY YUYMTEJICH, TOBapULIECH, poIUTeNIel UAPYTUX JIOJEH;
* paziInyaTh crocol U pe3yabTaT ACHCTBHS.
Obyyarowuiicsi ROIY4UM 803MOACHOCHb HAYUUMCA.
* B COTPYJHHYECTBE C YUUTEJIEM CTABUTH HOBBIC yueOHBIC 3aJaUM;
* TIPOSBIIATH IIO3HABATEIHHYIO HHUIIMATHBY B y4eOHOM COTPYAHHYIECTBE;
* CaMOCTOATEIBHO AaJCKBaTHO OIICHMUBATH IIPABWJIHOCTH BBIMOJHEHUSI ACHCTBUS W BHOCHUTBHEOOXOAWMBIE KOPPEKTHBHI B
HCTIONIHEHHE, KaK M0 X0y €r0 Pealu3aluy, TaK U B KOHIIE ACHCTBHS.
B cdepe nozHaBaTeIbHBIX YHHBEPCATBHBIX yUCOHBIX ICHCTBUN ydaluXcs:
* OCYIIECTBIATH IOHCK HEOOXOIMMOW WH(pOpMammu JUId BBHINOJHEHUS BHEYYEOHBIX 3aJaHMH CHCIIOIb30BaHHWEM Y4EOHOU
JUTEPATyphl ¥ B OTKPHITOM HH()OPMAIIMOHHOM MPOCTPAHCTBE,IHIIUKIIONCIUM, CIPABOYHUKOB (BKJIIOYAs DJICKTPOHHEIC,
1 QpoBbIe), KOHTPOIUPYEMOM MPOCTPAHCTBE
WutepHera;
* OCYIIECTBIATH 3amuch ((UKCAIMI0) BBIOOPOYHOM HH(pOpMANUU 00 OKpy)KarolleM MHpe W ocebe caMOM, B TOM YHUCIE C
noMoineio nHcTpyMeHToB UKT;
* CTPOMTH COOOIIECHHS, POCKTHI B YCTHOM M MUCbMEHHOM (opme;
* TPOBOJUTH CPAaBHEHHUE U KJIACCU(HKALIUIO IO 33/1aHHBIM KPUTEPHSM;
* yCTaHaBJIMBaTh IPUYHHHO-CIECJCTBEHHBIE CBS3U B U3y4a€MOM KpYyre sIBICHUIL;
*  CTpOUTH paccyxaeHus B (Qopme CBSI3H HPOCTBIX CYXJICHHI 00  oObexTe, €ero
CTPOEHUU,CBOICTBAX U CBS3aX;
Obyyarowuiicss ROIYUUM 803MOICHOCTNG HAYUUMbCA.
*  OCYLIECTBJIATh PACIIUPEHHBIN MOUCK HHPOPMAITUHU C HCIIOJIb30BAHUEM PeCypcoB OMOIMOTEK nceTH MHTEpHET;
. 3aIUChIBaTh, GUKCHPOBATh HH(POPMAIHIO 00 OKPYIKAFOLIHUX SBJICHUSX C IoMOoIIboHHCTpyMeHToB UKT;
* OCO3HaHHO M ITPOU3BOJILHO CTPOUTH COOOIICHUSI B yCTHOM U MIMChbMEHHOIT hopme;
* OCYLIECTBIISITH BBIOOp Hanbosee 3P PpEeKTHBHBIX CIOCOOOB PELICHU 3a/1a4 B 3aBUCUMOCTH OTKOHKPETHBIX YCIIOBU;
. CTPOWTH JIOTHIECKOE PACCyKACHUE, BKIIOYAOIIee YCTAHOBICHHE IPUYNHHO- CIIEICTBEHHBIXCBS3CH;
b MOTyT BBIATH Ha TeOpeTI/I‘IGCKI/Iﬁ YPOBEHb PEHICHUA 3aja4d: PEHICHUC IO ONPCACICHHOMYIIAHY, BJIAACHHUC OCHOBHBIMH
IpUEMaMHU PELIeHUs, OCO3HAHUS JeSTEIbHOCTH MO PELICHUIO 3aauH.
B cdepe KOMMYHHKATHBHBIX YHUBEPCAILHBIX YUEOHBIX JICHCTBHUI yUammxcs:
* aJeKBaTHO HCIOJIb30BaThb KOMMYHUKAaTHUBHBIE, MPEXKIE BCEr0 - peueBble, CPEACTBAa UIAPELICHUS Pa3IM4HBIX
KOMMYHUKaTHBHBIX 33/1a4, CTPOMTh MOHOJIOTHYECKOE COOOIIEHNUE, BIIAAEThINAIOITIeCKOH (POPMOI KOMMYHHKAINH, HCIIOJIB3YSI, B
TOM uncie cpeactsa U nHcTpyMenTsl UKT nancraHimoHHOro 001IeHNs;
* JOMYCKAaTh BO3MOMHOCTb CYIIECTBOBAHMS Yy JIIOAECH pa3AM4YHBIX TOYEK 3pEHUs, B TOM 4HCJIE€ HECOBMAJAIOIIUX C €ro
COOCTBEHHOM, 1 OPUEHTHPOBATHCS Ha MO3UIIHIO MMApTHEPA B OOIICHWH MB3aMMOACHCTBHM;
° YUUTBIBATh PA3HBIC MHCHUSA U CTPEMUTHCA K KOOPJAWHAIIUN Pa3IMIHbIX HOSPIHI/Iﬁ BCOTPYAHHUYCCTBE,
* (hopmynmHpoBaTh COOCTBEHHOE MHEHHE 1 MTO3HIIHIO;
¢ J0roBapmBaThCAa U MPUXOJUTH K o6meMy pCICHUIO B COBMECTHOM JACATCIBHOCTH, B TOM YHCJICB CUTYyallUW CTOJIKHOBCHUA
HHTEPECOB;
O6yyarowuiicss ROIYUUM 803MONCHOCTNG HAYVUUNbCS.
* YYHTHIBaTh U KOOPJAMHUPOBATH B COTPYIHNYECTBE OTIMYHBIE OT COOCTBEHHOH MO3HIINH JPYTHXIIOCH;
* YUYHUTHIBATh Pa3Hble MHEHUS M HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TTO3HLIHIO;
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* MOHUMATh OTHOCUTEIBHOCTh MHEHUI U TIOJAXO0JIOB K PEHICHHUIO TPOOIICMEI,

* apryMEHTUpPOBaThb CBOIO TMO3UIMI0 M KOOPAUHHMPOBATH €€ C TO3UIMSIMH MapTHEPOB BCOTPYAHUYECTBE MpU
BBIPAOOTKE OOIIEro PEHICHHS B COBMECTHOM JCSITEIBbHOCTH;

e 33/1aBaTh BOTIPOCHI, HEOOXOIUMBIE I OpraHu3alu CcOOCTBEHHOMI NIeITEILHOCTH
HCOTPYAHUYECTBA C TAPTHEPOM;

. OCYIIECTBISTh B3aMMHBIA KOHTPOITb 31 OKa3bIBaTh B COTPYTHUIECTBE
HEOOXOIMMYIOB3aNMOIIOMOIITb.

IIpeaxmerHbIe:

= OpHUCHTHUPOBATHLCA B SIBJICHUAX u 00BEKTax OKpYIKarouero Mupa, 3HaThb TpaHUIbI
HUXTIPUMCHUMOCTH,

- TIOHMMATh ONPEICICHUS PU3NIECKUX BETNINH M TIOMHHUTH ONPECIISFonIe (POpMyIIbI;

- TIOHMMATh KaKUM (pU3NYECKUM IPHHIUIAM U 3aKOHAM MOAYUHSIOTCS T€ MM HHBICOOBEKTHI U SIBJIICHUS TIPUPOBI;
- 3HaHHUE MOJIENIN TIOMCKA PEIICHUH IS 3a1a4 110 (H3HKE;

= 3HAThb TEOPETHYECKHE OCHOBBI MATEMATHKH.

- IpuUMeuaTbh MOJIENH ABJICHUHN U 00BEKTOB OKPY>KAIOIIETO MUPA;

- aHAIU3UPOBATH YCIOBHE 3a]1a4U;

- nepehopMyJIMPOBATh U MOJEIIMPOBATh, 3aMEHATh HCXOIHYIO 3aJ1a4y JApyroii;

= COCTaBJIATH IUIaH PELICHNUS;

= BBIJIBUTATh U IPOBEPSATH IpeAaracMble s PEIICHUS THIIOTE3bl;

- BJIAJICTH OCHOBHBIMH YMCTBCHHBIMU ornepanrsamu, COCTaBJIAOIIMMHA IIOHUCK
peHICHUA3a a4 U.

Coaep:xanue NporpaMMbl BHEYPOUYHOI 1eSITeJIbHOCTH 7 KJ1ace

Beenenne. Brognoe 3anstue. Llenn u 3anaun kypcea. TexHnka 6e301macHOCTH.
Pojib 3xkcriepuMeHTa B KU3HHU YeJI0BeKa.
Teopus: V13yunTh OCHOBBI TEOpUU NOrpeliHOCTEl. IlorpemHocTy NpsIMBIX U KOCBEHHBIXU3MEPEHUHN, MAKCUMAaJIbHAS IIOTPELIHOCTh
KOCBEHHBIX M3MEPEHUH, Y4eT MOrpenHocTeil u3MepeHuinpu nocrpoennn rpadukos. [IpeacrapieHue pe3yabTaToB U3MEPEHH B
¢dopme TadbauI 1 rpaduKoB.

Ipaxkmuxa: OCHOBBI TEOPHH TOTPEUIHOCTEH MPUMEHSTHh MPU BBINOJIHEHHU AKCIIEPUMEHTAJbHBIX 3alad, MPaKTHYECKUX
pabot. (C ucnoap3oBaHHEM 000PYAOBAHUS
«Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX 8UO008 OeSTMENLHOCHIU.

[IpuBoanTs TpUMEpPHI OOBEKTOB HM3YYCHUS (U3MKH ((PH3UUECKUE SBICHUS, (UIUUIECKOE TEJO, BEIIECTBO, (PUIUUECKOE IIOIIE).
Habnromate u aHanm3upoBaTh QuU3HUYECKHE SABICHUS (PUKCHPOBATPU3MEHEHHUS CBOHCTB OOBEKTOB, CPABHUBATE WX U 000OIIATH).
[To3HaKOMUTECS C IKCHEPHMEHTAIFHBIMMETOOM HCCIeloBaHus npupoasl. COopka mpruOOpPOB M KOHCTPYKIMH. Vcnonap3oBanne
M3MEpHUTENBHBIX TPUOOPOB. BhIMoIHEHNE Ta00paTOPHBIX U NMPAaKTUUECKUX paboT. /IMarHoCTHKa U yCTpaHeHHe HEHCIIPaBHOCTEH
npudopoB. BeicTpanBanue rumnore3 Ha OCHOBAHUHM UMEIOLIMXCS IAHHBIX.

MexaHuka.
Teopus: PaBHOMepHOe W HepaBHOMepHoe nBiKeHue. ['paduueckoe mnpencrasieHue JBikeHus.Pemienne rpaduueckux 3ajaad,
pacueT MyTH W CpegHEH CKOPOCTH HEPaBHOMEPHOTO MABIKCHHA.IIOHATHE WHEpUMH W HWHEPTHOCTH. LleHTpoOexHas cumia.
[IpumMeHeHne TaHHBIX (HU3UICCKHUX IMOHITUNB )KU3HEACATEIEHOCTH YenoBeka. CHila yIpyroCTH, CHIIAa TPSHHS.
Ipaxmuka: VccrnemoBaHue 3aBUCHUMOCTH CHIIBI YIPYTOCTH, BO3HHUKAIOMICH B TPYKHUHE, OTCTENCHH aedopMalvi MpPYKHHBL
Onpenenenne ko3dduimenta Tperust Ha TpubomeTpe. (€ ucnoab30BaHueM obopynoBanus «Touka pocray)
HccrenoBanue 3aBHCUMOCTH CHIIBI TPSHHS OT CHITBI HOPMAJIBHOTO JIABJICHHS.

Xapakmepucmuka OCHOBHbBIX 8UO08 OESAMeNbHOCIL:
AHanu3 tabmut, TpadukoB, cxeM. [lonck oObsICHEHUsT Ha0M01aeMbIM COOBITHSIM. OmpeiesieHre CBOWCTB MPUOOPOB MO YepTexKam
U MOJeNsAM. AHaJU3 BO3HHUKAIONIMX MPOOJEMHBIX cHUTyarwid. M300paxkaTh CHUCTEMy KOOpJIWHAT, BBHIOMpATh TEJIO OTCUYETA H
CBSI3BIBATh €r0 C CHUCTEMOMH KoopAauHaT. Hcnonp3oBaTh CUCTEMY KOOPAHWHAT JId HU3Yy4YCHUA HpﬂMOJ’IHHeﬁHOFO JABUXKCHUA TeEJia.
CoOopka mpubopoB U KOHCTpYKIMi. lcrons3oBaHre W3MEPHUTEIBHBIX MPHOOPOB. BhimonHenne mabopaTOpHBIX W MPAKTHIECKUX
pabor (¢ ucnmoan3oBaHueM oOopynoBaHusi «Touka pocray»). JlmarHocTMKa W yCTpaHEHHE HEWCIPAaBHOCTEH MpHOOpPOB.
BBICTpaI/IBaHI/Ie THUIIOTE3 HAa OCHOBAHUU HMMCIOUIMNXCS JAaHHBIX. KOHCprHpOBaHI/Ie u MOICIMPOBAHUE. Brimonnenue 3aJIaHHﬁ 10
YCOBEPIIICHCTBOBAHUIO IPUOOPOB. Pa3paboTka HOBBIX BAPHAHTOB OMBITOB. Pa3paboTka HIIpOBEpKa METOMKH SKCIICPUMEHTAIBHOM
paboTel. Pabota B Mambix Tpymmax. AHAIA3UPYIOT, BRIOUPAIOT W OOOCHOBBIBAIOT CBOE pelIcHME, AeHCTBUs. [IpencraBiieHue
Pe3yJIBTaTOB MAPHOM, TPYIIIOBOH NEATEIHHOCTH. Y YacTHE B TUAJIOTE B COOTBETCTBUU C IIPAaBUIIAMHU PEYEBOTO ITOBEICHHS.
I'uapocraTuka.
Teopus: 3akoH Apxumena, 3akoH [lackais, ruApOCTATHISCKOE IABICHUE, COOOIAIOIIUECICOCY b, THIPABINYECKUEC MAIITHHBIL.
Ilpakxmuka: 3a0auu: BHITAJIKWBAMOMAs CWIA B pa3IMYHBIX CHCTEMax; MNPHOOPHI B 3amadax(CooOMIaroIIuecss COCYIBI,
TUAPABIMYCCKHUE MAIIUHBI, pblyaru, 6.]'[0](]/1). SKCHepI/IMeHTaHBHBIe 3aJaHUs:
1)usmepenue cuiibl ApxuMena, 2)U3MeEpEHHe MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha pbiyar, 3)u3MepeHne paboThl CHIIBI YIPYTOCTH
IIPH TOIBEME TPy3a C MTOMOIIBIO OABIKHOTO MIIM HETIOIBIKHOTO O11oKa. (C ucnonbsosaHnem obopyaosaHua «Touka pocta»)
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Xapaxmepucmura 0CHOBHBIX 8UO008 OeSIMETbHOCIU.
Ananmuz Tabmum, rpadukoB, cxem. [louck oObBscHeHHs HaOIOmaeMbIM COOBITHAM.COOpKa MPHOOPOB U  KOHCTPYKIIMM.
Hcnonbp3oBaHue M3MEpUTEIbHBIX MPUOOPOB. BrimomHeHnenabopaTopHbIX U NMPAaKTHUECKUX padoT. JlmarHocTuka W ycTpaHeHHe
HeucnpaBHOCTEHl npuOopoB. BricTpamBaHme rumoTre3 Ha OCHOBAaHMM HWMEIOIIMXCS JaHHBIX. KoOHCTpympoBaHHe WU
MojenupoBanne.Pabota B Mamblx Tpynmax. AHaIM3UPYIOT, BBIOMparoT W OOOCHOBBIBAIOT ~ CBOE  pEINCHHE,
neiictus.IIpeacraBinenne pe3ynbTaToB MapHOW, TPYIIOBOH AesTensHOCTH. [loAroToBka cooOmmIeHwWd W IOKIAJ0B. YdacTHe B
JINaJIoTe B COOTBETCTBHUH C IIPABWJIAMH PEUEBOTO ITOBEICHUS.
CraTuka.
Teopus: bnok. Peruar. PaBHOBecue TBepIbIX Tea. YciaoBus paBHoBecus. MomeHT cuiibl.llpaBuino momeHToB. LleHTp TskecTH.
HccnenoBanue pa3nuaHbIX MEXaHUUECKHX cucTeM. KoOMOMHNPOBAaHHbIE 3a1a4H, HCIIONbB3YsI yCIOBHS PABHOBECHS.
Ipaxmuxka: V3roToBneHue paboTarOIIEH CHCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHO8HbIX U006 OEAMENLHOCHIL
Amnanus tabmuu, rpagukos, cxeM. I[Touck o0bsicHeHns1 HabmoaaeMbIM coObITHAM. OTpeneneHre CBOUCTB MPUOOPOB 0 YepTexKam
u MozesisiM. AHajM3 BO3HMKAIOIIUX NPOOJEMHBIX cUTyanuid. HabmiomaTh nelicTBHE NMPOCTHIX MeXaHM3MOB. 1103HAKOMHTBCS C
(bU3HYECKOi MOJENBI0 «aOCONIIOTHO TBEPAOE Tesio». Pemate 3a1ayn Ha TpUMEHEHUE YCJIOBHs (IpaBHjia) PaBHOBECHS pbluara.
[TpumensThycnoBue (paBWIO) paBHOBECHsl pbldara sl OOBSICHEHUS JEWCTBHS DPA3IMYHBIX HHCTPYMEHTOB,HCIIOJIb3YEMBIX B
TexHUKe U B ObiTy. COOpKa nMprOOpOB B KOHCTPYKIMA. Mcronb30BaHe H3MEPUTEIBHBIX MTPHOOPOB. BrImonHeHne 1abopaTopHBIX
U TPaKTHYECKHX paboT. [lmarHocTHKa M YCTpaHEHWE HEHCIIPaBHOCTEH mpuOopoB. BricTpamBaHme TumoTe3 Ha OCHOBaHUH
UMeromuxcss AaHHBIX. KOHCTpyHWpoBaHHME W MOAENHMPOBAHHE. BBINOJIHEHWE 3aJaHM IO YCOBEPIICHCTBOBAHHIO MPHOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M MpOBEpKa METOIUKH SKCIIEPUMEHTaIbHOW padoTel. PaboTa B Mambix
TpyImax. AHaJU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pelleHWe, AeHcTBUA. lIpencraBieHuWe pe3ynbTaToB IApHOM,
IPYIIOBON JiesiTenbHOCTH. [lonroToBka cooOmieHnid v 10Knaa0B. OCyIIECTBISIOT CaMOOLICHKY, B3aUMOOLICHKY JIESITEIbHOCTH.
VY4acTre B AMajore BCOOTBETCTBUY C MPaBUJIaMHU PEUEBOTO MOBEICHUS.
8 kuace
TenoBble ABJICHUS.
TennoBoe pacmupenue Ten. Ilponeccs! MmiaBIeHUs U OTBEpACBaHMSA, UCTIAPEHUS U KOHJeHcaluu. Teruonepenada. BiaxkHocTh
BO3/yXa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1.  Habmonenue TasTHUA b)19; ¢} B BOJE. 2. Ckopoctu UCTIApEHUS
pasnuuHbIXKHUAKOCTeH. 3. TenoBblie nBUTaTENH Oy IyIIETO.
Jlabopamophuie pabompi (¢ ucnoJib3oBanueM ooopyaoBanus «Touka pocray):
1. V3MeHeHus [UIMHBI Tena IIPUM HArpeBaHMM M oxyaxaeHnH. 2.0TimBKa mapaduHOBOro conjaruka. 3. Habmronenme 3a
IUIaBJICHUEM JbJ1a 4. OT 4ero 3aBHCHT CKOPOCTh HCTIapeHust xkuakocTn? 5. Habmonenne TemionpoBofHOCTH BOABI M BO3yXa.
Xapaxmepucmuka 0CHOBHbBIX U008 OesIMENLHOCHIU.
CaMoCTOSITETbHO  (POPMYNHPYIOT TO3HABATEIbHYIO 3aJady. YMEIOT C IIOMOIIBIO BONPOCOBIOOBIBATE HEJOCTAIOIIYIO
nHpopmanuto. Vcrons3oBaHue n3MepUTENbHBIX TPUOOPOB. BhinoHeHHE 1a00paTOPHBIX U MPAKTHYECKUX padoT. [lnarHocTuka u
yCTpaHEHHe HeWCIpaBHOCTeH NpuOOpoB. BrIicTpamBaHMe THMOTE3 HA OCHOBAaHMM HMEIOLIMXCS NaHHBIX. KoHCTpympoBaHHMe H
MOJIETPOBAHHE.
BrimonHenne 3agaHuil MO yCOBEPLICHCTBOBAHUIO MPHUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OMBITOB. Pa3paboTka u mpoBepka
METOJMKH IKCIEPUMEHTAIBHON paboThl. PaboTa B ManbIX rpymnnax. AHaIM3UPYIOT, BEIOUPAIOT M 000CHOBBIBAIOT CBOE PEILICHME,
neiicteud. IlpencraBienue pesynbTaToB MAapHOH, TPYNIIOBOM NESTEILHOCTH. YYacTHE B JHAJIOTe B COOTBETCTBHM C IPaBHIAMHU
pEUYeBOTO MTOBEACHMUS.
DleKTprYecKHe sIBJIeHUsI.
Muxkpomup. Monenn atoma, cymiectBoBaBiine A0 Hayana XIX. Mcropus OTKpHITHA M ACHCTBUSralbBaHUYECKOIO 3JIEMEHTA.
HUctopus coznanus snmekrpodopHoi MamuHbl. OnBIT BoibTa. DIeKTprIecKuii TOK B DIIEKTPOIUTAX.
Hemoncmpayuu. (¢ ucroJib3opanueM odopynoanus «Touka pocray)
1. Mopnenu atomoB. 2. ['anbBaHn4eckue dyieMeHThl. 3. DnekTpodopHoii MamuHbl. 4. OnbiTel Bosbra u [ansBanu.
Jlabopamopnvie pabomui: 1. CoznaHue raabBaHMYECKUX IEMEHTOB U3 HOJAPYYHBIX CPEACTB. 2. JNEKTPHUECKUI TOK B XKHUIKOCTIX
CO3/IaHUS «30JI0TOTO KITFOUHKaY.
Xapaxmepucmuka 0CHOGHbIX 81008 OesMENbHOCHIU.
VYrpaBisioT cBOeH MO3HABAaTENbHON M y4eOHOH AEATENPHOCTHIO TOCPEACTBOM IOCTAHOBKHUIIENCH, ITUIAaHUPOBAHHSA, KOHTPOII,
KOPPEKLH CBOMX JAEHCTBUII M OLEHKH YCIIEIIHOCTH ycBOeHMsl. CpaBHUBAIOT CIIOCOO M pe3yJIbTaT CBOMX AEHCTBHI ¢ 00pa3ioM -
JIICTOM CONpPOBOXAeHUs. OOHapyKUBAIOT OTKIOHEHHA. OOyMBIBAIOT NPUYMHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJb. Mcronb3oBaHMe W3MEPHUTENBHBIX NpHUOOpOB. BolmonHenne mabopaTopHBIX M NPAKTHUECKHX PpadoT.
JluarHocTHKa W yCTpaHEHHWE HeWCIpaBHOCTEl mNpuOOpoB. BricTpamBaHnme rumore3 Ha OCHOBAHUM HWMEIOIIMXCS JIAHHBIX.
KoHcTpyupoBanue u Mo€IMpOBaHUE.
DJIEKTPOMATHUTHBIE SIBJICHHSL.
MarsuTHOe ToJie B BemiecTBe. MarHuTHas aHoMaius. MarHutHele Oypu. Pa3HOBHIHOCTH 3IEKTPOM3MEPUTENBHBIX MPHOOPOB.
Pa3HOBHIHOCTH 3MEKTPOABUTATEICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynosanus «Touka pocray):
1. HarmsimHOCTS TOBEIEHUS BEUIECTB B MATHUTHOM ToJie. 2. [Ipe3eHTannu 0 MarHUTHOM Tojie 3eMJH U 0
MarHuTHBIX OypsiX. 3. Hemoncrparius pa3HOBUIHOCTEH
JIEKTPON3MEPHUTENBHBIX NpuOopoB. 4. HarmsimHocTs pasHOBHUAHOCTEW sieKkTpoaBurarenei. Jlabopamopuvie pabomul: 1.
HccnenoBanue pa3uyHbIX 3J€KTPOM3MEPHUTENBHBIX TPHOOPOB.
Xapaxmepucmura 0CHOBHBIX 8U008 OeSIMETLHOCHIU.
VYrpaBnsioT cBOEH MO3HABAaTEIbHOW M Y4eOHOW IEATeNbHOCTHIO IIOCPEICTBOM ITOCTAHOBKH LeJeH, IUIaHMPOBAHUS, KOHTPOJI,
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KOPPEKUHU CBOUX HCﬁCTBHﬁ 1 OLCHKHU YCIICHIHOCTHU YCBOCHUH. CpaBHHBaIOT crocod u PpE3YIbTAT CBOUX HeﬁCTBHﬁ C o6pa3u0M -
JIMCTOM COIIPOBOXACHUA. O6Hapy)KI/IBaIOT OTKJIOHCHMU. O6,Z[yMLIBa}OT MPpUYUHBI OTKJIOHCHHUM. OCYIIIGCTBJ'IHIOT CaMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTnyecKkue ABJICHHS.
HcTouHnkn cBeTa: TEIUIOBBIC, JIIOMHHECIICHTHBIC, HCKYCCTBEHHBIC. V3roToBIeHHE KaMmepsl - OOCKypa W HCCIIeIOBaHHE

n300pakeHNs ¢ MMOMOIIBI0 Mojaend. MHOTOKpaTHOe H300pa’keHHe IMpeaMeTaB HECKONBKHX IDIOCKHX 3epKajax. M3roToBUTH
MIEPUCKOII M C €r0 MOMOIIBI0 MPOBECTH HaOmoneHus. IIpakTHdeckoe MCIONB30BaHUE BOTHYTHIX 3€pKaji. 3pPHUTENbHBIC HILTIO3HH,
[IOpOKJIaeMBble MIpeIOMIIEHUEM cBeTa. Mupaxku. PazButue BoIOKOHHON oNTUKU. MICIIOJIB30BaHUE 3aKOHOB CBETA BTEXHHUKE.
Hemoncmpayuu (¢ ucnonb3oBanueM odopynosanus « Touka pocray)
1. PaznmuHbIe HCTOYHUKH cBeTa. 2. M300pakeHue mpenMeTa B HeCKOTBKIX
IUIOCKHX 3epkayaxX. 3. M3o0pakeHne B BOTHYTHIX 3epkaiax. 4. Mcronbp3oBaHHWe BOJOKOHHOW ONTHKH.S. YCTpOHCTBO
(oToanmnapaToB, KHHOIPOEKTOPOB, KaJIEHIOCKOIIOB.
Jlabopamopnvle pabomwr: 1. W3roroBieHHEe KaMmepbl - OOCKypa M HCCICIOBaHUEC H300PAXKCHHS CIIOMOIIBI0 MOJCTH. 2.
IIpakTHyeckoe NpUMEHEeHUe IIOCKUX 3epkall. 3. [IpakTudeckoe UCIONIB30BaHUEBOTHYTHIX 3epKal. 4. MI3rotoBieHne nepuckomna u
HaOJIIOJICHUS C TIOMOILBIO MOJISITH.
Xapaxmepucmura 0CHOBHBIX 8UO008 OeSIMETLHOCHIU.
VYHpaBisroT cBOeH MO3HABATEIBHON M Y4eOHOH AEATEIFHOCTHIO MOCPEICTBOM IMOCTAHOBKU IeNIeH, IIaHMPOBAaHUS, KOHTPOIIS,
KOPPEKINH CBOMX NEHCTBHUI M OICHKH YCIIEITHOCTH YCBOCHHUA. BBHIIENAIOT M GopMyIupyIOT MO3HABATENBHYIO 1€, BEIIEISIIOT
KOJIMYECTBEHHBIC XaPAKTEPHUCTUKA OOBEKTOB, 3a/laHHBIC CIIOBaMH. [[pHHMMArOT TO3HABATENBHYIO LIETh M COXPAHSIOT €¢ IpH
BEITIOJTHEHNH yUeOHBIX NeiicTBuii. OCcO3HAIOT CBOM ACUCTBUS. VIMEIOT HaBBIKH KOHCTPYKTUBHOTO OOIIECHHSI B MAIJIBIX TPYIIIAX.
Yenosek u npuposaa
ABTOMaTHKa B Hallei >XM3HU. [IpuMepbl HUCIONB30BaHMS aBTOMATHUECKHX YCTPOMCTB B HayKe, Ha NPOM3BOJACTBE M B OBITY.
CpencrBa cBsizu. Pajguo u TeneBuaeHue. ANbTEpHATHBHBIE HMCTOYHHMKHM SHEpruu. Bumsl snextpocrtaniuid. HeoOxommmoctsb
SKOHOMHHM TPHPOAHBIX PECYPCOB M HMCIOJIB30BAaHMUS, HOBBIX JKOJOIMYHBIX U 0e30macHbIX TexHoioruii. Hayka n Ge3omacHOCTb
JIoJen.
Hemoncmpayuu: 1. horomMaTepualsl 1 caaiapl IO TEME.
Jlabopamopnvle pabomei: 1. VI3ydeHue NeHCTBUNA CPEICTB CBA3H, PAIHO U TCICBUICHUSL.
Xapaxmepucmuka 0CHOBHBIX 81008 OeAMETbHOCIL:
CaMocTosTenbHO (HOPMYTHUPYIOT TO3HABATENBHYIO 3aAady. YMEOT (WM pa3BUBAIOT) CIIOCOOHOCTH C IMOMOIIBIO BOIIPOCOB
IOOBIBaTh HEJOCTAOIITYI0 HH(OPMAIIHIO.

8 kiace

Kunemaruka
CriocoObl onucanusi Mexanudeckoro nBmwxeHus. Cucrema otcuera. [Ipsmonuneiinoe nemwkenue. [IpsMonnHeiiHOE paBHOMEPHOE
JIBIDKEHUE TI0 TUIOCKOCTH. IlepeMernieHre W CKOPOCTh TPHW PaBHOMEPHOM MPSIMOJMHEHMHOM JBIDKEHUH IO IIJIOCKOCTH.
OTHOCUTENBHOCTh JBIWXKEHUS. CroxxeHue ABWKEeHWH. [IpuHIMN HE3aBUCMMOCTH JBIKeHWH. KpuBomnHeiHOE BHKEHUE.
JBmxeHue Tena, OpOUIEHHOTO MO YTIIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE 10 OKPY>KHOCTH. YTJIOBasi CKOpocTh. [lepruon u
yacToTa BpaieHus. CKOpOCTh U YCKOPEHHUE MPU PABHOMEPHOM JBM)KEHUHU IO OKPYIKHOCTH.

Jlabopamopnvie pabompi (¢ ucnoJib3oBanueM ooopyaoanus «Touka pocray):

Wzydenue nemkeHus CBOOOTHO MAaoNIero Teia. M3ydeHne IBIKEHUS 0 OKPY KHOCTH.
Tpumepnvie memvi npOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.
OrmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMXKEHHS IPU  HCIOJB30BaHUU TpEHa)xepa
«OeroBasi JOPOXKKaY.
Hcroprdeckast peKOHCTPYKIIUS OMBITOB [ anuies mo onpeaeneHuto yCKOpeHUs: CBOOOIHOTO MaIeHus Tell.
[MpuHoune! paboTel MPUOOPOB UIsi U3MEPEHUsI CKOpocTel W yckopeHuil. [IpuMmeHeHne cBOOOIHOIO MafeHWs Ui W3MEpPEeHUs
peakiuu dyenoBeka. PacueT TpaekTopun JBUKEHUs TTepcoHaxel paccka3os P.Pacrn.

Xapaxmepucmuka 0CHO8HbIX 81008 0eAMENbHOCIL:

YTeHHe U 00CYXKJeHHE TeKCTa CTAaTeHHMHTEPHET-CaliTOB, OOCYXICHNE JOKIAJ0B U MPE3eHTAINH, COCTABIICHUE W PellleHue 3aad,
ob6cyxnenune cmoco6oB pemenus (moaroroska k OI'D no ¢pusuke).
JuHamuka
Wuepuuaneuele cuctembl otcyeTta. Cuna. 3akoHsl HbioToHa. JIBH)KeHME Tena MOJ JEHCTBHEM HECKOJIbKUX CHII. JIBH)KEHUE
CHUCTEMBl CBSI3aHHBIX Tell. J[MHaMUKa paBHOMEPHOTO JBMKEHMsI MaTe€pUabHOM TOUYKHM MO OKpy>kHocTU. Kiaccel cui. 3akoH
BCEMUPHOro TAroTeHus. JBmxenue miuaner. MckycctBeHHble ciyTHUKU. ConHeuHast cuctema. Mctopust pa3BUTHS MpeaCcTaBICHUI
o Bcenennoil. Ctpoenue u 3BorouusiBeceneHHOM.
JlabopamopHhwie pabomvi (¢ HcNOJAb30BaHHEeM 06opyaoBanus «Touka pocTay):

W3mepeHne Macchl Teida C UCIOJIb30BAaHUEM BEKTOPHOTO pAa3joXEeHHsI CHIIbL. VI3yueHWe KHHEMaTUKA W JUHAMUKH
PaBHOYCKOPEHHOTO JABM)KEHUS (Ha mpuMepe MamuHbl ATBy/1a). VI3ydeHre TpeHHsI CKOIbKCHHUS.

IIpumepnvie memuvl BPOEKMHBIX U UCCAEO08AMENCKUX PAOOM.:
Hcropudeckas peKOHCTPYKIMs onbITOB KylmoHa M AMOHTOHA TIO OMPENENCHUI0 BEIMYUHBI CHIIBI TPEHUS CKOJIbKeHus. [lepBbie
HCKYCCTBEHHBIC CIyTHUKH 3eMitd. Kak oTinuaroTcss MeXaHMIeCKHe MPOIecChl Ha 3eMile OT MEXaHMYECKUX MPOIeCcCOB B KocMoce?
Tena ConneuHoit cuctemMbl. OTKPBITUSL HA KOHYUKE TIEpa.
Xapaxmepucmura 0CHOBHBIX 81008 OeAMETbHOCIL:

YTEHUE U 00CYKICHUE TEKCTa CTaTeil MHTEPHET-CAWTOB, OOCYXKICHHE TOKIA0B U TPE3CHTANNIH, COCTABICHUE U PEHICHHE 3a11a4,
o0cyxkaeHue crocodoB pemeHus (moaroroska k OI'D mo dusmke).
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HNmnynbc. 3aK0H coXpaHeHHs HMILYJIbCa
Wmnynsc. I3MeHeHue ummnynabca MaTepranbHOl Touku. Cucrema Tenl. 3aKOH COXPaHEHUSUMITYTIbCa.
IIpumepHuie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:
PeaxtuBHOe nBmxeHue B npupoje. Paccnenosanue JTII ¢ moMombio 3aKOHA COXPAHEHUS UMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesIMETbHOCHIU.
YTEeHHE U 00CYXICHNE TEKCTa CTaTed MHTEPHET-CAiTOB, 0OCYXICHNE HOKIAT0B U MPE3CHTAINH, COCTABICHUE U PEIICHNE 33712,
obcyxkaenue crocoboB pemenns (moaroroska k OI'D mo ¢usnke).
CraTuka
PaBHOBecue Tena. MowmeHT CHJIBL VYcnosus paBHOBECHS TBEPOTO Tena. IIpocTeie
MEXaHU3MBL.
Jlabopamophvie pabomsi (¢ HCOJIb30BaHNeM 060pyaoBaHus «Touka pocTay):
OmpeneneHne NEHTPOB Mace Pa3iIMYHbIX Tell (TPH CrIoco0a).
IIpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
[TpuMmeHeHne MPOCTHIX MEXaHH3MOB B CTPOMTENbCTBE: OT 3€MIITHKM 1O HeOockpeba. MccnenoBaHne KOHCTPYKIMH BEOCHUIIEAA.
Xapaxmepucmuka 0CHO8HbIX U006 OEAMENLHOCHIL
YTeHHE U 00CYXKJCHHE TeKCTa CTaTel MHTEPHET-CATOB, 00CYXK/ICHNE HOKIA0B U NMPEe3eHTalUl, COCTaBICHUE U PEelIeHUe 3a/1aY,
obcyxkaenue crocoboB pemenns (moaroroska k OI'D mo ¢usnke).
Mexann4eckne Koa1e0aHus M BOJIHbBI
Mexanmdeckue koieOanms. I[IpeoOpa3oBaHme SHEprHMHM MPH MEXaHHUECKHUX KoeOaHWsX. MaTeMaTHYecKHi W TPy KUHHBIN
MasTHUKH. CBOOOAHBIE, 3aTyXalOIINE U BBHIHYKICHHBIE KosleOaHus.Pe3oHanc.MexaHn4eckue BOJHBL J[IMHA U CKOPOCTH BOJIHBI.
3ByK.
Jlabopamopuvie pabomsi (¢ HcHOJAb30BaHNEeM 000pyaoBaHus «Touka pocTay):
N3yuenne konebanuii HUTSHOTO MasiTHUKA.
IpumepHvie membl nPOEKMHBIX U UCCLE008AMENLCKUX pAOOM.:
CtpyHHBIE My3bIKaJIbHBIE HHCTPYMeHTHI. KonebaTeapHble CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka 0CHOGHbIX 61008 OesIMENbHOCHIU.
YTeHHE U 00CYXKJEHHE TeKCTa CTaTell MHTEPHET-CATOB, 00CYXK/IeHNEe AOKIAZ0B U NMpe3eHTalul, COCTaBJICHUE U PelIeHUe 3a/1aY,
obcykaeHune crocoboB pemenns (moaroroska k OI'D mo ¢usuke).
DJIEeKTPOMArHUTHbIC KOJICOaHHU H BOJIHBI
[epemennslit snektpudeckuit Tok. KomebarenpHbIt KOHTYp. BeHYXIeHHBIE U cBOOOAHBIE DM Konebanus. DM BONHBI U HX
CBOMCTBa.
IpumepHoie memul NPOEKMHBIX U UCCLE008AMENLCKUX PAOOM.:
[MpuHOMIB pagnocBsA3u W TeneBUICHMSA. Bimsane OM m3mydeHHM Ha XHWBBIE OpPraHW3MBL M3roToBICHHE YCTAaHOBKH IS
JIEMOHCTpAIUH OMBITOB TT0 OMMU.
OnexTpoMmarauTHoe m3nydeHne CBU-neun. Mcropudeckass peKOHCTPYKIUS ONBITOB AMIepa.
Xapaxmepucmuka 0CHOGHbIX 61008 OesIMENbHOCHIU:
YTeHHEe U 00CYXJEHHE TeKCTa CTaTell MHTEPHET-CaiTOB, 00CYyXK/IeHHe JOKIAZ0B U NMpe3eHTalul, COCTABJICHUE U PEellIeHne 3a/1ad,
ob6cyxnenue cnoco6oB perienus (moaroroska k OI'D no ¢usuke).
Onrtunka
Ucrounuku cBera. JlelicTBusl cBeTa. 3aKOH MPSMOJIMHEHHOrO pacHpOCTPaHEHHUs] CBETa. 3aKOH OTpakeHus cBera. IlocTtpoeHue
n300paXeHUH B TUIOCKOM 3epKasie. 3aKOH IPEIOMIICHHS CBETa Ha IUIOCKOM TpaHUIE JBYX OJHOPOJHBIX IPO3PAYHBIX CpEN.
[Mpenomnenue cera B mpu3Mme. [lucnepcust cBeTa. SIBIeHHE MOJIHOTO BHYTPEHHETO OTpakeHMs. JInH3bl. TOHKHE JIMH3BI
[MocTpoenne n300paxeHuit, co3aaBaeMbIX TOHKUMHY JIMH3aMU. [ 11a3 n 3perne. OnrTudeckue npuoopsl.
Jlabopamopnuie pabomel (¢ ucnoab3oBanueM ooopynoBanus «Touka pocra»): DKCIepUMEHTAIbHAS TpoBepKa
3aKOHa OTpaXXEHUsSI CBETA. W3mepenne mokaszaresss MNPETOMIICHHS BOJBI
N3mepenune GOKYCHOTO pacCTOSIHUS COOUPAIOIIEH TUH3BI.
IlpumepHvie membl NPOEKMHBIX U UCCLE006AMENbCKUX PAOOM.:
HcTopus uccnenoBaHus CBETOBBIX sIBICHUH. McTopudeckas peKOHCTpyKius Teneckona ["ammes. M3rorosieHne Kajaeijockoma.
Xapaxmepucmuka 0CHOGHbIX 81008 OesMENbHOCHIU.
YTeHHE U 00CYKIEeHNE TEeKCTa CTaTeil MHTEPHET-CATOB, 00CYXKIIEHHE TOKIA0B M IPE3eHTANNi, COCTABICHHE U PEIICHNE 3a/1a4,
o0cyxkaeHue crocoOoB pemerus (moaroropka k OI'D mo ¢usnke).
dDu3znka aTOMa U AaTOMHOT0 s;/Ipa
Crpoenue atoma. [Tornomenne u ucryckanue csera aromamu. Ontudeckue crektpsl. OnbiThl Pesepdopaa. [Tnanerapras Mmoens
atoMa. CTpoeHHME aTOMHOTO sfpa. 3apsA0BO€ HMMAacCOBOE€ 4YMCIA. SInepHble CHIbl. ODHEpPrust CBA3M aTOMHBIX siaep. 3aKOH
panroakTHBHOTO pacnana. Anbga- u Oera-pacnansl. [IpaBuna cmemenus. Inepusie peakuuu. Jenenne u cuntes saep. SAnepHas
sHepreruka. Mcrounuku sneprun ConHNa U 3Be3A. Perucrpanus siaepHbeIX U3nyueHUd. BiusiHue paguoakTUBHBIX M3JIyd4eHUH Ha
KHUBBIC OpTraHU3MEL. Jl03uMeTpus. DKOIOTHIecKre IpoOIeMbl SAepHON SHEPTETHKH.
IIpumepnvle memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
Uctopus uzyuenus atoma. Mzmepernne KI1J] conreunoit 6arapen. HeBuaumele H3My4deHNs B CIIEKTPE HATPETHIX TeIl.
Xapaxmepucmuka 0CHOGHbIX 81008 OeSMENbHOCHIU.
YTeHHe U 00CYKIEeHNE TEeKCTa CTaTeil MHTEPHET-CAlTOB, 00CYXKIICHHE TOKIAJ0B M IPE3eHTANN, COCTABICHHE U PEIICHNE 3a/1a4,
o0cyxkaeHue crocodoB pemeHus (moaroropka k OI'D mo dusuke).
®opMbl OPraHu3anuy 06pa3oBaTe/IbLHOIO Mpouecca:

- TPYIIOBAs;



= MHAUBUAYAJIbHAT,

- (poHTAIBHAS.

Benyuiue TexHoJ10ruu:

Hcnonb3yroTest 3JIeMEHTHI CIIEAYIOIUX TEXHOJIOTHI: MPOeKTHAs, IPOOJIIEMHOT0 00y4eH s, HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHAS,
KPUTHUYECKOTO MBIIIJICHUS, TPOOJIIEMHOTO IMaJIora, UTPOBas.

OcHOBHEBIE MeTO/IbI Pa0OTHI HA YPOKe:

BenymmmMu mMetonamu 0O0ydeHNUs SBISIOTCS: YaCTUYHO-TIONCKOBOH, METO MaTEMaTHIECKOTO MOJECITMPOBAHMS, aKCHOMAaTHIECKUI
METOJI.

DopMbI KOHTPOJISA:

Tax kKak 3TOT Kypc SABIAETCA JOMOIHUTEIBHBIM, TO OTMETKA B Oal1ax HE CTaBUTCSL.

VYuamuiicss y4uTcsl OLEHNBATh ce0s W APYTHX CaM, YTO MO3BOJIIET Pa3BHBAaTh YMEHHS CaMOAHAIN3a MCIOCOOCTBYET Pa3BUTHIO
CaMOCTOSATENIBHOCTH, KaK CBOMCTBY JIMUHOCTH ydallerocs. BhIsBIeHHe MPOMEXKYTOUHBIX M KOHEUHBIX PE3YyJbTAaTOB ydaIIHXCS
MIPOMCXOJIUT Yepe3 NMPAKTUIECKYIO ACSTEIbHOCTD; 3a4eTHHIC Pa0OThI:

® TemarHyecKas IOA0OpKa 3aJad pa3IMdHOTO YPOBHS CIIOKHOCTH C IIPEACTaBICHHEM pPAa3HBIX METOJIOB PEIICHHS B BHIE
TEKCTOBOI0 IOKYMEHTA, Mpe3eHTaluu, G- aHuMaliK, BUIeOPOJIUKa wid WeD - crpanuus! (caiira)

® BbICTaBKa IIPOCKTOB, Hpe3eHTaHHﬁ;

® JACMOHCTpalus J3KCIEPUMEHTA, Ka4eCTBCHHOM 3aJa4yn C Ka4CCTBCHHBIM (yCTHBIM WIN B BUACTIPUIOXKECHHUSA, B TOM YHCIIE,
HpeBeHTaHHeﬁ) OIMMCaHUECM IIPpOoLECCa HA 3aHATUH, q)eCTHBaHGDSKCHepI/IMeHTOB; (1)I/ISI/I‘I€CKI/I6 OJIMMITHAJIbI.

KaneﬂnapHO-TeMaTuquKoe NJIAaHUPOBAHUE 7 kaacc

Ne Hara TeMma YpOKa Hcnoab3oBanue l'[puMeqa
n/n pOBeIeHH 000py/10BaHMs LIEHTPa HHe
€CTeCTBEHHOHAYYHOH 1
Inan dakT YIHo!
TEXHOJIOT MY ecKOM
HANPpaBJICHHOCTel
«Touka pocra»
1. Beeaenue (19)
BBonHnoe 3ansTue. Llenu uzagaun KomnsrotepHoe
1 kypca.TexHuka 6€30MacHOCTH. obopynoBaHue
2. Poab DKCTIEpHMEHTA B JKU3HU YesioBeka (34)
Cucrema eIMHUII, TIOHATUE O IPSIMBIX U KomnbroTepHoe
2 KOCBEHHBIX HU3MEPEHUIX obopynoBaHue
DHU3IIECKUI SKCIIEPUMEHT. OGopynosanue nys
Bupl GU3HUecKOro 3KCIIepUMEHTA. ACMOHCTpaLH
[TorpemHocTh M3MepeHus. Bub
3 norpeiHocrei namepenus. Pacuér
MOTPEIIHOCTH H3MEPECHHS.
4 Jlaboparopnas paboTa O6opynoBanue st
«3mepenne 00beMa TBEPIOTO TeTay. 1abopaToOpHBIX paboT U
HpaBI/IHa O(I)OpMHeHI/ISI Ha6opaT0pHOI71 YYEHUYECKHX OIBITOB
paboThI.
3. MexaHuka (84)
5 PaBHOMEpHOE U HEPaBHOMEPHOE JABUKEHMUSI. O6opyoBaHHE VI
71a00paTOpHBIX paboT 1
6 I'paduueckoe npencrasicHue YYCHHYECKUX OMBITOB (Ha
ABHXKCHMUS. 0a3e KOMILICKTOB
Pemenue rpaguyeckux 3a1ad, pacuer myTH s OT'3)
7 U CpeJIHEeN CKOPOCTH
HEpPaBHOMEPHOIO IBUKEHUSL.
) [ToHsITHE MHEPIIUN ¥ UHEPTHOCTH.
entpobesxHast cuia..
9 Cuna ynpyrocTu, Cujia TpeHHs O6opynoBaHue st




Jlaboparopnas pabota
«HccnenoBaHue 3aBUCUMOCTH CHJIBI
YIPYTOCTH, BO3HUKAKOIICH B MPYKHUHE, OT

n1abopaTOPHBIX padboOT U
YUEHUYECKHUX OMBITOB (Ha
0a3e KOMIUIEKTOB

CTeneHu aehopManuu
10 nedopmar ns OID)
NPYKUHBD».
JlaGopaTopHast paboTa
11 «OrmpeneneHue Korpdunmenra
TPEeHUs Ha TPHOOMETpe».
JIabopaTopHast paboTa Ob6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH CHITBI mabopaTOPHBIX PaboT U
12 TPEHHSI OT CHJIBI YYEHHIECKUX OIBITOB
HOPMAJIBHOTO JABJICHHSD.
4. T'mapocratuka (124)
13 IlnotHOCTSH. 3anaua naps [epona O06opynoBaHue 11s
JIEMOHCTpAaIHii
Pemenue 3ana4 NOBBILIEHHON
14 CJIOKHOCTH Ha pacyeT IJIOTHOCTH
BEIIECTBA.
15 Permenne 3a1a4 MOBBIIIEHHO CIIOXHOCTH O0opynoBanue st
JIEMOHCTpaLUi
16 JlaBneHue )xuIKOCTH U ra3a. 3akoH Ilackans
17 CooOmmaromuecs coCy/bl.
18 JlabopatopHast paboTa OO6opynoBanue 11
«M3rotosnenue Mojieau GOHTaHaY» 71a60paTOPHEIX PabOT
YUEHHYECKUX OIBITOB
19 JlaGoparopHast pabota (Ha 6a3e KOMILICKTOB JIJIst
«HM3roToBneHue Moieny (pOHTAHA (0)R€)
3akon [Tackans. JlaBiaeHue B )KUIKOCTIX U
rasax.
20 I'mppaBnnueckre MalIHBI.
Coobmaromuecs: CoCysl.
21 BrrtankuBatonias cuiia. 3aKkoH Apxumena. O6opynoBaHue s
JIEeMOHCTpaIui
JlabopatopHas paboTa ObopynoBanue st
22 «BpIsICHEHUE yCIIOBUS IUIaBAHUS TEID». nabopaTopHBIX paboT U
YUCHUYECKUX OIBITOB
23 Bbroxk 3ama4 Ha 3akoH [lackans, 3akoH O6opynosanue i
Apximera. JeMOHCTpanuit
24 brnoxk 3agaq Ha 3akoH [Tackans, 3akoH
Apxumena.
5. Craruka (1049)
25 Biok. Pruar. O6opynosauue st
JIEMOHCTpaIuit
26 PaBHoBecue TBepabIX TEN. MOMEHT
cuibl.[IpaBnito MOMEHTOB.
27 HenTtp Txectn. MccnenoBanue pasinyHbIX O06opynoBaHue 11s
MEXaHHYECKUX CHCTEM JeMOHCTpaLwit
28 KoMOHHMPOBaHHbIE 331241, HCIONbB3Y I
YCIIOBUSI PABHOBECHSL.
29 KoMOHHMpPOBaHHbIE 331241, HCIONbB3Y I

YCJI0BUA paBHOBECHUSA




Jlaboparopnas paboTa
«M3roroBiieHne paboTaromeid CHCTEMBI

O6opynoBaHue 1yist
1ab0paTOPHBIX padboT U

30 6110k0BY. OopMIICHHE PAGOTHI. YHCHHUECKHX OMBITOB (Ha
0a3e KOMIICKTOB
s OI'D
Pabora Hax mpoekToM «biokm».
JlaboparopHas padboTa
31 «M3rorosrenne paboTaromei CHCTEMBI
OIIOKOBY.
JlaboparopHas padboTa O6opynoBanue mis
«HzroToBnenue padoraromen 71ab0paTOpHBIX paboT U
32 CHCTEMBI OJIOKOBY. YUYEHUYECKUX OIBITOB
Odopmiienue paboThI. Kowmmeioteproe
33 obopynoBaHue
34 3anura npoeKToB.
KanennapHo-temaTnyeckoe njaHupoBaHue 8 kjace
Ne Nlata Tema ypoka Hcnoab3oBanue npuMe YaHue
n/n npoBeaeHus o0opynoBaHust ueHTpa
e Daxt €CTeCTBEHHOHAYHOI 1
TEXHOJIOTHYECKOH
HAIIPpaBJICHHOCTeil
«Touka pocra»
1. Beeaenue (14)
BBoanoe 3ansatue. Llenu uzagaun KomnbrotepHoe
1 kypca.TexHuka 6e30MacHOCTH. o0opynoBaHUE
2. TemioBbie siBnenus (12 )
Pa3zHO00Opa3ue TeIIIOBBIXIBICHHH. KomnsrotepHoe
2 TemoBoe pacmpeHHeTeN. obopyoBarie
JlabopaTopHas paboTa ObopynoBanue st
«V3MeHeHMst ITIMHBI TeNa MpU N1ab0paTOPHBIX PaboOT U
3 Harp€BaHUM U OXJIAXKACHUW). YUCHUYCCKHUX OIBITOB
Temnonepenaya Habmoenue O6opynoBaHue s
TEMJIONPOBOIHOCTH BOABI U JIEMOHCTpAIMi
4 BO3IyXa.
JlaboparopHnas paboTa O6opynoBaHue AJst
5 «3mepenue yaenpHOM 1abopaToOpHBIX paboT U
TEII0EMKOCTH Pa3JInYHbIX YYCHHYCCKHX OIIBITOB (Ha
BEILIECTBY. 6a3e kommiekToB 111 OI'D
IlnaBneHue u OTBEpACBAHUE.
Jlaboparopnas pabota «OTIHBKa
6 napa(uHOBOTO COJITATHKA»
Jlaboparopras pabota ObopynoBanue st
«Habmonerne 3a mIaBJIeHUEM JIbIa» 71a00paTOpHBIX paboT 1
! YYEHHYECKUX OIBITOB
Pemenue onuMnua HbeIX 337249 Ha O6opynoBaHue s
8 ypaBHEHHeE TEIJI0OBOro OanaHca JIeMOHCTpaIuit
Pemenue onuMnuagHeIx 3a7a4d Ha ObopynoBanue ais
9 pacyér TErIOBbIX MPOIECCOB JIEMOHCTpAIMi
10 Jlabopatopus kpuctrawiorpaduu.
Hcnapenuie v KoHACHCALINSA. OGopynosauue st
11 JEMOHCTpanuit




CocraB atmochepsl,
HaOJII0IeHUE TIepexoa

ObopynoBanue st

JIeMOHCTpaIuit
HEHACHIICHHBIX [TApOB B HACHIIIICHHBIE.
12
BrakHOCTB BO3/yXa Ha pa3HBIX ObopynoBanune s
13 KOHTHHEHTAX JEMOHCTpaIri
3. DaexTpuyeckue siBjeHus (84)
Mukpomup. Moaenu aroma, ObopynoBanue st
14 cyliecTBoBaBIIMeE 10 Hadana XX JIeMOHCTpanui
Hcropust OTKpBITHS U ISHCTBUS Kommeroteproe
15 rajlbBaHMYCCKOI0 3JIEMCHTA oGopynoBaHme
Hcropwust co3nanust 31eKTpohOpHON MAIINHBI
16
OnsbITel BonbTa. DnexTpudeckuii Tok B Kommeroteproe
17 AIIEKTPOJIUTAX. obopymoBaHUE
Perenue onuMIuaHbIX 33124 Ha 3aKOHBI O0opynoBanue s
18 MOCTOSSHHOT'O TOKa JEMOHCTpAIHi
HabumoieHHe 3aBHCUMOCTH O6opynosanue 11
19 COIPOTHUBIJICHUS IIPOBOJHUKA OT ACMOHCTpanyu
TEMITePaTypEbI.
JlabopaTopHas pabota ObopynoBanue st
«OrpenieieHue CTOMMOCTH Tab0paTOpHBIX paboT U
U3pacX0JOBaHHOM 3IIEKTPOIHEPTUH 1O YYCHHYECKHX OTBITOB (Ha
20 MOIITHOCTH MOTPEOUTEIIS U TIO 0a3e KOMILIEKTOB
CUETUHKY s OI'9
Pemenue onuMnuagHeIX 3a1a4 Ha O0opynoBanue s
21 TEIUIOBOE JIeHICTBUE TOKA JIEMOHCTpaUil
4. JjieKTpOMarHuTHble siBjenus (34)
DIeKTPOMATHUTHBIE ABJICHUS. O6opynosanue s
22 DJIeKTpOU3MEpHTENbHBIC PHOOPEI. ACMOHCTpaLH
MarxuTHas aHOManus. MarHuTHBIE OypH ObopynoBanue s
23 JIEMOHCTpaLUi
PasnoBunHOCTH
24 ANEKTPOABUTATENEH.
5. OnTnyeckue sisyieHus (74)
HcToyHMKH CBETA: TEIUIOBHIE, ObopynoBanue s
25 JIIOMUHECIICHTHBIC JIEeMOHCTpaIui
DKCIleprMEHT HaOIIOICHHUE.
MHorokpatHoe H300paxxeHne IpeaMeTa
B HECKOJIBKHUX TIOCKUX
26 3epKajax.
M3roToBUTH NEPUCKOI U CETO MOMOIIBIO O6opynoBanue Juis
27 MPOBECTH HAOIIOAEHHS JEMOHCTpaLui
[IpakTryeckoe UCIOIb30BAHUE O6opynoBanue Juis
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaLui
3puTenbHBIC WITIO3HH, Ob6opynosanue s
MOPO>K/Ia€MbI€ MPEJIOMIICHUEM CBETA. AEMOHCTpaln
29 Mupaxu.
30 Pa3BuTHE BOJIOKOHHOMN ONITHKH
Hcnonp3oBaHue 3aKOHOB CBETA B TEXHUKE
31
6. YesioBek u mpupoaa (44)
32 ABTOMAaTHKa B HaIllIeH )KU3HM . Kowmmeioreproe
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33 Panuo u reneBunenue obopynoBaHue
AJbTepHATHBHBIC HCTOYHUKH YHEPTHH.
34 Bunel anexrpocraniuit
Hayxka ceronns. Hayka u
35 0€301aCcHOCTD JIFOAEH.
KanennapHo-teMmaTnyeckoe njaHupoBanue 9 kjiace
Ne Ila'[‘a TeMma YpPOKa Hcnouab3oBanue npume
n/m npoBeIeHHs o0opynoBaHus LeHTpa yaHue
eCTeCTBEHHOHAYYHOH 1
ILnan dDakTt Y .
TeXHOJI0TH4eCcKoM
HAIIpaBJICHHOCTe
«Touxa pocra»
1. Beeaenue (14)
BBonHnoe 3ansTue. Llenu uzagaun KomnsrotepHoe
1 kypca.TexHnka 6e30MacHOCTH. obopymoBaHUe
2. Kunemaruka (7 1)
Crioco0b1 onricaHus ObopynoBanue s
2 MEXaHUYECKOTO IBUKCHUS JIEMOHCTpAIH
IIpsimonuHEtHOE PaBHOMEPHOE O0opynoBanue s
JBUKEHHE 110 TWIOCKOCTH? CMOTPS JIEMOHCTpAIHit
3 U3 KaKoi TOUKH HaGII0AaTh
OTHOCHTEIBHOCTD BIKCHHSL. O6opynoBanue s
4 CII0)KeH e BUXCHHI. ACMOHCTpallii
Jlabopamopnuie pabomoi: ObopynoBanue st
«3y4yeHne NBUKEHUS CBOOOTHO 71ab0paTOPHBIX PabOT U
maiaromiero Tenay, «Mzyuenme YYEHUYECKUX OTBITOB
5 JIBIDKEHUS TEJIa [0 OKPYKHOCTI
Kak u xya monerena BUtrHeBast O6opynoBaHue s
KocTouka? Pacder TpaeKTOpHUH JBUKESHUS JIEMOHCTpAIHit
TeJN U TIepCOHaKeH
6 pacckasos P.Pacns o Mionxay3ene
HCTOpH‘IeCKafI PEKOHCTPYKI A ONIBITOB OGOpyI[OBaHI/Ie TUIS
7 lanunes mo onpeneneHuIo
YCKOpEeHHS . JIEMOHCTpAIMi
Onpenenenue CKOPOCTH OGopynosanue s
PaBHOMEPHOTO JBIKEHUS TIPH JIEMOHCTpAIMi
HCTIOJIB30BaHUN TPEHAXKEPA
8 «beroBast JOPOXKKAY.
3. Aunamuka (84)
Cuta Bonu, cuiia yOSKICHHS WM CHIIA - ObopynoBanue ais
9 ¢usnveckas BeuInHa? JIEMOHCTpAIui
Jlabopamopnas paboma: O6opynoBaHue IS
10 «3Mepenne Macchl Tena» abopaTopHBIX paboT 1
JIBr>xeHHe Tela noJ IeHCTBUEM YICHHYIECKHX OIBITOB
11 HECKOJIBKUX CUJI
JIBMKEeHME CHCTEMBI CBSI3aHHBIX TeJ O6opynoBaHue s
12 JEMOHCTpanui
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Jlabopamopuvie pabomul.
«3y4yeHune TPEeHUs CKOIBKCHHSD)

O6opymoBaHue AJIst
71a00paTOpHBIX PaboT U

13
YYEHUYECKHUX OIBITOB
JluHamMyka paBHOMEPHOTO JIBMKEHUS 10 O06opynoBanue s
14 OKPYXHOCTH JIEMOHCTpaIui
HUcropust pa3BuTHS TPEACTaBICHUI O O06opynoBanue Juis
15 Bcenennoii. Coneunas cucreMa. JIEMOHCTpaLui
OTKpBITHS HA KOHYUKE TIEPA. O6opynosanue 11
1 IlepBble MCKYCCTBEHHBIE CITYTHUKH 3EMIIH. AEMOHCTPAIINH
4. Amnynabc. 3aKoH coXpaHeHHs UMIyJibca (34)
17 Kaxk BbI IXTy Ha30BeTe... KomnsrotepHoe
obopymoBaHue
18 PeaxTuBHOE MBIKEHHUE B IIPHPOJE.
Paccnenosanue JITII c nomompro 3akoHa Kommeroteproe
19 COXPaHEHUS UMITyJIbCa o0opynoBaHue
5. Cratuka (2u)
Jlabopamopnas paboma: ObopynoBanue st
20 «OmnpeneneHne NEHTPOB Macc J1a00paTOpHBIX paboT 1
Pa3IUYHBIX TeN (TpU crmocoda)» YUYEHUYECKUX OIBITOB
[TpumeHeHne NPOCThIX MEXaHU3MOB KomnerorepHoe
BCTPOHTENBCTBE: OT 3EMIITHKH JI0 o0opynoBaHue
21 Hebockpeba
6. Mexannyeckue KoJie0aHusA U BOJIHBI (34)
22 Buap MasTHIKOB M WX KOJeOaHHH O6opynoBanue s
JEMOHCTpAIAN
23 UYro nepeHoCcUT BoHA? P
KonebartenpHbBIE CHCTEMEBI B IPUPOJIE
24 UTEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIeOaHUs U BOJIHBI (24)
OKcrepUMeHTaIbHas IPOBEpKa Kommsroteproe
25 cBoiicTB OM BOJIH. o0opynoBaHUE
HccnenoBanue 31€KTpPOMarHUTHOTO Kommsroteproe
26 uznydenus: CBU-neun o0opynoBaHue
8. OnrTuka (44)
. UsroroBnenne moaenu Komrsroteproe
27 KaJeiockona. o0opyoBaHue
DKcnepuMeHTaIbHAS IPOBEPKA O6opynoBaHue st
28 3aKOHa OTPaKEHUS CBETA. JEMOHCTpanui
Jlabopamopuas paboma: O6opynosanue 11
«M3mepenue nokaszarens 11ab0paTOpHLIX paboT i
29 YYEHHUECKUX OIBITOB
MPEJIOMIIEHHS BOJBI»
Kak otnuuarorcst mokazarenu O6opynoBaHue s
30 MPETIOMIIEHUS IIBETHOTO CTEKIIa JIEMOHCTpAIui
9. ®u3uka aToMa U aATOMHOTO s1pa (44)
I[TornomieHne U UCIyCKaHNE CBETa aTOMaMH. KomnerotepHoe
31 OnTHyeckue CHEKTPEL. 06opy10BaHHe
Wzmepenne KI1/] conmneunoit 6atapen
32 KomnbrotepHoe
= obopymoBaHue
Brnusinre paanoakTHBHBIX M3ITy4YEeHUH
33 Ha )KUBBIE OPraHU3MBI
Crioco0bI 3aIUTH OT
34

PaANOAKTHUBHBIX H3J'Iy‘-leHHI>i
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