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[TnarupyemMsle pe3yabpTaThl OCBOCHUS IIPOTPAMMBbI BHEYPOUHOH NESATENFHOCTH «DKCIEPUMEHTapHil o Gpu3nuKe» (¢ UcToIbp30BaHHeM 00opynoBanHus «Todka poctay) B 7-9 kmaccax.

Peanusanust mporpaMmbl CIOCOOCTBYET JOCTHKEHHIO CIIEAYIONINX Pe3y1bTaToB: JINYHOCTHBIE:
B cdepe AUUHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX ICHCTBUH ydaIuxcs:
* y4eOHO-I03HABATENIbHBII HHTEPEC K HOBOMY y4eOHOMY MaTepHaly U crioco0aM perIeHus HOBOH 3a/auy;

* OpHEHTalWs Ha IIOHHMAaHue IIPUIHH ycIieXa BO BHEYUeOHOI NeITeIbHOCTH, B TOM YHCIIC HA CAMOAHAIN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIN3 COOTBETCTBHS PE3yIbTAaTOB
TpeOOBaHMAM KOHKPETHOH 3a1a4H;

* CIOCOOHOCTH K CaMOOILICHKE Ha OCHOBC KPUTCPHUCB yCIICHTHOCTU BHey‘IC6HOI>'I JACATCIBbHOCTHU, 06y!mr0u;uﬁc;l nOJy4unt 603MOHCHOCHb ons (j)opMuposaHuﬂ:

* BHyTpeHHeﬁ NMO3UIUHN MKOJbHNUKA Ha YPOBHE MOJIOKUTECIILHOTO OTHOIICHUA K IIKOJIC, TIOHUMAaHUA HCO6XOI[I/IMOCTI/I Y4€HUS, BBIPA)KCHHOT'O B npeo6na)1aHM1/1 yqe6H0-
II03HAaBaTCJIbHBIX MOTHBOB,

* BLIPAXKEHHOH YCTOHYMBON yUeOHO-II03HABATEILHON MOTHBALIMN YUCHUS,
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° YCTOI\/'I‘II/IBOI‘O y‘I€6HO-H03HaBaTeHBHOFO HHTEpECAa K HOBbIM O6H.[I/IM croco6am peuicHus 3aaa4.

Merarmnp eaMeTHBIE:

B cdepe peryasiTHBHBIX yHUBEPCAIBHBIX YUEOHBIX ACHCTBUH ydaluxcs:

* IUTAHUPOBATh CBOM JICHCTBHS B COOTBETCTBUH C ITOCTABJICHHON 3a/1aueii M yCIOBUSMH €€ peai3aliy, B TOM YHCIie BO BHYTPEHHEM IUIaHE;
* YIUTHIBaTh YCTAHOBJIEHHBIE IPABUJIa B INITAHUPOBAHUH 1 KOHTPOJIE crtoco0a penieHus;

* OCYLICCTBJIATH HWTOTOBBIA M IOIIArOBBIi KOHTPOJIb 11O PE3YJIbTATYy,

¢ OLICHUBATDH MPAaBUJIbHOCTH BBITIOJTHECHUA I[eﬁCTBHSI Ha ypOBHE aﬂeKBaTHOﬁ peTpOCHeKTI/IBHOfI OLICHKHU COOTBETCTBUS PE3YJILTATOB Tpe6OBaHI/I$IM I[aHHOﬁ 3aaa4u U 3aﬂaqHOﬁ
obacry;

* aJICKBaTHO BOCIIPUHUMATh IPEUI0KEHUSI U OLICHKY YYUTENEeH, TOBapuIlel, poguTesell U Ipyrux JIIOAeH;
* pasaudams cnoco6 u pesyarvmam oeticmeust. OOyJaIOMUICS TOTYIUT BO3MOXKHOCTh HAYIUTCSI:
* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC y4eOHbIC 3a1a4H;

¢ IIPOSABJIATH ITO3HABATCIIbHYIO NHUIITUATUBY B y‘le6HOM COTPYAHUYIECCTBE,

* CaMOCTOSITENBHO a/ICKBATHO OIIEHUBAThH MPABMIILHOCTH BBHITTOJIHEHUS AEUCTBHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHBHI B UCTIOJTHEHHE KaK TI0 XOJy €0 pealn3aiyy, TaK U B KOHIIE
IEUCTBHS.



B cdepe nosHaBaTeabHBIX YHUBEPCATIBHBIX yUeOHBIX ICHCTBUH ydammxcs:

® OCYIIECTBJIATH IMOUCK H€O6XOHHMOﬁ I/IH(l)OpMaIII/II/I JUIs1 BBIIIOJIHCHUSA BHey‘{e6HLIX 3aJIaHUM C UCIIOJIb30BaHUEM yqe6H0171 JIMTCPATYpPhbl U B OTKPBITOM I/IH(l)OpMaHI/IOHHOM
MMPOCTPAHCTBE, 3HHHKHOHCHHﬁ, CIIPaAaBOYHUKOB (BKJ'IIO‘IafI 3JICKTPOHHBLIC, HI/I(l)pOBLIe), KOHTPOJMPYEMOM NPOCTPAHCTBC

WurepHera;

* OCYIIECTBIISITh 3aUCh ((pukcanuio) BEIOOpouHOIT nHpOpManuu 00 OKpy’KaroleM MUPE U 0 cede caMoM, B TOM YHCIIe C MOMOIIbI0 HHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHHMS, TPOCKTHI B YCTHOW M MUCbMEHHOH (opme;

* [IPOBOANTH CPABHEHHUE U KIIACCU(PHKAIMIO MO 33/IaHHBIM KPUTEPHSIM;

® YCTaHaBJIMBATb NPUUUHHO-CIICACTBCHHBIC CBA3HU B U3Yy4a€MOM KpYyTe HBHeHHﬁ;

* CTPOUTH PACCYXKICHUS B (JopMe CBA3U MPOCTHIX CYKACHUN 00 00BbEKTe, €ro CTPOCHUHU, CBOMCTBAX U CBs3ax; OOyyarowuiica NOIyuum 603MONCHOCHb HAYYUMBCA:
* OCYIICCTBIIATh PACHIMPCHHBIN MOUCK HH(OOPMAITHH C HCIIOIb30BAHUEM PECYPCOB OMOIHOTEK U ceTH MHTepHeT;

* 3aIMCHIBATh, (PUKCHPOBATh HH(POPMAILMIO 00 OKPYKAIOLIHUX SBJICHUIX ¢ HOMOIIBI0 HHCTpyMeHToB UKT;

* OCO3HAHHO M IIPOU3BOJIBHO CTPOUTH COOOIIEHHNS B YCTHOH M IMUCHbMEHHOM (opme;

* OCYIIECTBIISITH BEIOOP Hanbosee 3¢ HEeKTUBHBIX CIIOCOOOB PEIICHHUS 33/1a4 B 3aBUCMOCTH OT KOHKPETHBIX yCIIOBHH;

¢ CTPOUTH JIOTUYICCKOC PACCYKACHUEC, BKIIIOYAIOIIEC YCTAHOBJICHUEC NPUINHHO-CIICACTBEHHBIX CBHBGI\/‘I;

* MOryT BBIMTH Ha TeOpeTI/I‘IGCKI/Iﬁ YPOBCHb pCIICHUS 3a/1a1: PCIICHUC 110 OIIPEACIICHHOMY IJIaHy, BJIIaICHUEC OCHOBHBIMU IPUEMAMU PCIHICHUA, OCO3HAHUA ACATCILHOCTHU 1O
PECUICHUIO 3a/1a4u.

B cdepe KOMMYHHMKATHBHBIX YHHBEPCAIBHBIX YI€OHBIX ICHCTBHUIN ydaluxcsi:

¢ AJICKBATHO MCIIOJb30BaThb KOMMYHHUKAaTUBHBIC, IIPEIKIAC BCEI'O - pPCUCBbIC, CPCACTBA I PCIICHUS PA3JTNIYHBIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTUYCCKOC COO6H.ICHI/I€,
BJIagCTh I[HaﬂOFH‘IeCKOﬁ (bOpMOﬁ KOMMYHUKAIIUH, UCIIOJIb3Y, B TOM YHUCJIC CPEACTBA U UHCTPYMCHTDI UKT un JUCTAHIIMOHHOI'O O6H.ICHI/I$I;

* JIOIyCKAaTh BO3MOXHOCTH CYIIECCTBOBAHHUS y JIFOJICH pa3IMIHBIX TOUYCK 3PEHUS, B TOM YHCIIE HE COBIAAIONINX C €T0 COOCTBEHHOW, M OPUEHTHUPOBATHCS HA TIO3HUIIUIO ITAPTHEPA B
OOIIEHNH ¥ B3aNMO/ICHCTBHH;

® YUUTBIBATH PA3HbIC MHCHUSA U CTPEMUTBHCA K KOOPpAUHAIIUHN Pa3JIMYHBIX H03I/IIII/II\/'I B COTPYAHUYCCTBE,

° (bOpMyJ'IPIpOBaTB COOCTBEHHOE MHEHHUE U TIO3UIHIO,

¢ A0TOBAapUBaAThHCA U IPUXOJUTH K 06meMy pCUICHUIO B COBMECTHOM ACATCIBbHOCTH, B TOM YUCJIC B CUTYallUU CTOJIKHOBCHUA UHTCPECOB;
O6yqaro1111/11710$1 NOJYYUT BO3MOKHOCTb HAYUUTHCA:

® YUUTBIBATH U KOOPAWMHUPOBATH B COTPYAHUYECTBE OTIIUYHBIC OT COOCTBEHHOI o3 uu APpYyrux HIO,Heﬁ;



* YIUTHIBATh Pa3HbIE MHEHUS 1 HHTEPECHI 1 000CHOBBIBATh COOCTBEHHYIO TIO3HUIIMIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U ITOJXO/0B K PEIICHUIO TPOOIEMBI;

* ApryMEHTHPOBATH CBOIO MO3UIIMIO 1 KOOPJUHUPOBATH €€ € TO3UNUIMH ITAPTHEPOB B COTPYAHNUUECTBE NPH BBIPAOOTKE OOIIETO PEIICHHS B COBMECTHOH NESTEILHOCTH;
* 3a7]aBaTh BONIPOCHI, HEOOXOANMBIE ISl OPTaHU3ALNK COOCTBCHHON IESTENBHOCTH U COTPYAHUYECTBA C TAPTHEPOM;

* OCYHIECTBJIATH B3aMMHBIN KOHTPOJIb X OKAa3bIBaTh B COTPYAHUYICCTBE HeO6XOZ[I/IMyIO B3aMMOIIOMOIIb.

[IpenmetHsie:

- OPUEHTHPOBATHCA B SIBJICHUAX U 00BEKTaX OKPYKAIOIIECT0 MHUpA, 3HATh TPAHUIIBI X TIPUMEHAMOCTH;

- IOHUMATP OTIpEeNEIICHUS (PU3MUECKUX BEIIMIHH U IIOMHHTE OIPEIeIonre (hopMYIIb;

- MIOHUMATh KaKUM (PU3NICCKAM TPUHIATIAM U 3aKOHAM NOJYUHSIOTCS T€ WM WHBIE OOBEKTHI U SBJICHUS IPUPOIBI;
- 3HaHUE MOJICIIH TIONCKA PeIIeHIH 1T 33134 1Mo (pHu3uKe;

- 3HaTh TEOPETUUECKHE OCHOBBI MAaTEMATHUKH.

- IPUMEYATh MOJIEH SABJIIEHUH M 0OBEKTOB OKPYKAIOIIETO MHUPA;

- QaHATTM3UPOBAThH YCIOBUE 33/1a4H;

- nepeh)OpMyITHUPOBATH U MOJIEIUPOBATH, 3AMEHSITh UCXOIHYIO 3a/1a4y IPYroi;

- COCTABJIATH TUIAH PEIICHUS;

- BBIIBUT'aTh U MMPOBEPATH NPEAIATra€MbIC IJIs1 PEHICHUSA TUIIOTE3bI;

- BJIaZICTb OCHOBHBIMH YMCTBCHHBIMU ONI€PALTUAMH, COCTABJIAIOIIUMHU IMONCK PCIICHUA 3a/Ia4YHU. Conepmalme nmporpamMmmbl BHeypquoﬁ NeATEJILHOCTHU

7 xnmacc

BBenenne. Brognoe 3anarue. Llenu u 3agaun xypca. Texanka 6e3omacHocTr. PoJib 3KCepMMeHTa B JKU3HHU YeJ0BeKa.
Teopus: VI3y4uTb OCHOBBI TEOPUHU NOTpeIIHOCTEN. IlorpeltHOCTH NPSMBIX ¥ KOCBEHHBIX U3MEPEHUN, MaKCHMallbHAasI IOIPELIHOCTh KOCBEHHBIX U3MEPEHUH, YUET OTPEIHOCTEN
HU3MEpeHuil mpu nmoctpoeHnu rpadukoB. [Ipencrapienne pe3ynbpTaToB H3MEpeHuil B hopme TabIuI U TpaduKoB.



IIpaxkmuxa: OCHOBBI TEOPUH TOTPELIHOCTEH MPHMEHSTh IPH BBINIOJTHEHUN SKCIIEPHIMEHTANBHBIX 33/1a4, PAKTHIECKUX padoT, (¢ ncnojb3oBanueM odopynopanus «Touka

pocTay)
XapakTepuCTUKa OCHOBHBIX BUJIOB A€ATEIbHOCTHU:

[IpuBoanTE PUMEPHI 0O0BEKTOB M3ydeHUS GU3NKK (PHU3MUECKUe SABICHUSA, PUINIESCKOE TEN0, BEIIECTBO, (pm3mueckoe noie). Habmonate n aHaIHM3HpOBaTh (UIUIECKUC SBICHUS
(puxcupoBaTh M3MEHEHUS CBOHCTB OOBEKTOB, CpPaBHHBATH MX M 0000maTh). [I03HAKOMHUTECS ¢ HSKCHEPUMEHTAIBHBIM METOIOM HccienoBaHus mpuponsl. COopka mpuOOpoB U
KOHCTpYKUMii. Mcrionp30BaHie H3MEpUTENBHEIX IPHOOPOB. BhIonHeHNEe 1Tab0paTOPHBIX U MPAKTHYECKHX padoT. [JMarHOCTHKA U YCTpaHEHHE HEUCTIPABHOCTEH

mpuOopoB. BricTpanBanme TUoTe3 Ha OCHOBAaHUH MMEIOIINXCS TAaHHBIX.
MexaHuKa.
Teopus: PaBHOMEpHOE 1 HEpaBHOMEpHOE IBIKeHHE. [ 'padrudaeckoe mpencraBieHne IBIDKEHIS. Pemenne rpadudecknx 3amad, pacdyeT IMyTH U CPeIHeil CKOPOCTH HEPaBHOMEPHOTO

JBHXXCHUA. Ilonsatne HWHCPIUUU U UHEPTHOCTH. I.[eHTpO6€)KHa$I CcHla. HpI/IMeHeHI/Ie JaHHBIX (1)I/IBI/I‘I€CKI/IX TIOHSTHI B KHUBHCACATCIBbHOCTH YCIIOBCKA. Cuna YIpYrocTu, cujia TpCHUA.

Ipaxkmuxka: ViccnenoBaHue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HHKAIOUIEH B MPYKUHE, OT cTeneHu Aedopmanun npyxutsl. Onpeaenenue koadduimenta TpeHus: Ha TpuOOMeTpe.
(c ucnoib30BaHueM odopyaoBanus «Touka pocray)

HCCHG}IOBaHHe 3aBUCHUMOCTHU CUJIBI TPEHUS OT CUJIbI HOPMAJIBHOT'O JaBJICHUA.

XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB ACATCIIBHOCTH:

Awnanuz tabnuu, rpapukos, cxeM. [lonck o0bsIcHEHUs HaOIIO1aeMbIM COOBITHAM. OnpeiesieHre CBOMCTB IPHOOPOB 10 YepTeKaM U MOAEISIM. AHAJIN3 BOZHUKAIOLIUX MPOOJIEMHBIX
cutyarui. M306paxare cucteMy KOOpAMHAT, BRIOMPATH TEJIO OTCUETA U CBSI3BIBATH €T0 C CHCTEMO KOOpAUHAT. VICIOIp30BaTh CHCTEMY KOOPAWHAT AJIS M3YUEeHUS IPSIMOJIHMHEHHOTO
nBiokeHus: Tena. COopka mpuOOpoB M KOHCTpyKuuil. Vcrosib30BaHHE HM3MEPUTEIBbHBIX NMPHOOPOB. BhImomHeHHe 1a00paTOPHBIX M MPAKTHYECKUX paboT (C MCIOJIb30BAHHEM
ooopynoBanusi «Touka pocra»). /lnarHocTika U ycTpaHeHHE HeHcHpaBHOCTeil mpuOopoB. BeicTpanBaHue TrHUIoOTe3 Ha OCHOBAaHMU HMMEIOLIMXCS JIaHHBIX. KoHcTpyupoBanue u
MOJIeNMpOBaHKe. BrimomHeHne 3a1aHuii 0 YCOBEPIIEHCTBOBAHUIO MPHOOpOB. Pa3zpaboTka HOBBIX BapHAaHTOB OMBITOB. Pa3zpaboTka M mpoBepka METOIUKH SKCIEPHUMEHTAIbHOU
pabotsl. PaboTa B Maibix rpynnax. AHaJIW3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeiictBus. [IpencTaBieHue pe3ysibTaToB MapHOM, TPYIIIOBOH AEATEIbHOCTH.
VY4actue B Auaore B COOTBETCTBUY C IIPABUIIAMU PEUEBOI0O IIOBEICHUS.

I' uppocraruka.
Teopusa: 3akoH Apxumena, 3akoH [lackans, ruIpocTaTHIecKoe AaBICHHE, COOOIAOIINECS COCYAbI, THAPABINYECKNE MAIIHBL.
Ilpakmuka: 3a0auu: BBITAIKUBAIONIAs CWIA B pPA3IMYHBIX CHUCTEMax; MNpUOOpPH B 3amadax (cooOmIarommecs COCYABbl, THAPABIMYECKHE MAIIMHBI, pHIYAru, OJOKN).

3KCHCpHM€HTaJ’ILHHG 3aJaHus:

1)usmepenue cuiisl ApxuMena, 2)u3MepeHre MOMEHTa CHITbI, AEHCTBYIONIEro Ha phyar, 3)u3MepeHne
paboTHI CHIIBI YIIPYTOCTH IIPH IIOIbEME I'Py3a C TOMOIIBIO IOABHKHOTO HIIM HETIOJIBI)KHOTO OJIOKa.(C HCMOJIb30BaHneM obopyaoBanus «Touka pocTay)

XapakTeprcTHKa OCHOBHBIX BUJIOB JA€ATEIHLHOCTH:
Amnanus tabnuu, rpadukoB, cxeM. [Torck o0bscHeHUs! HabM0aeMbIM coObITHAM. COOpKa MPHOOPOB M KOHCTPYKIMH. M cronp30BaHNe M3MEPUTEIBHBIX MPUOOPOB. BrimonHeHune
71a00paTOPHBIX U MPaKTHYECKUX paboT. J[MarHoctuka v ycTpaHeHHe HeHCpaBHOCTEeH MpuOopoB. BricTpanBaHue rumnoTe3 Ha OCHOBaHUM MMEIOIIMXCs JaHHbIX. KoHCTpyHpoBanue u



MonenupoBaHue. PaboTa B MambIX rpynmax. AHAIM3HPYIOT, BBIOMPAlOT M OOOCHOBHIBAIOT CBOE pemieHue, neiictBus. llpencraBieHue pe3ynbTaToB MAapHOW, TPYIOBOM
nesirensHoCTH. [loaroToBKa cOOOIMEHNH U TOKIAI0B. YYacTHE B JUAJIOTE B COOTBETCTBUH C NIPABIJIAMH PEYEBOTO ITOBEICHNUS.
CraTuka.

Teopus: bnok. Peruar. PaBHOBecue TBepapIX Ten. YciaoBus paBHoBecus. MoMeHT cuiibl. IIpaBuiio MomeHTOB. LleHTp TsbkecTu. MecnenoBanue pa3audHbIX MEXAHUUYECKUX CHUCTEM.

KoMOnHNpOBaHHBIE 33/1a9H, HCHOJIB3YS YCIOBHS PABHOBECHSL.
Ilpaxmuxa: YzroroieHue padoTarouieil CuCTeMBbI OJIOKOB.

XapaKTepI/ICTI/IKa OCHOBHBIX BHJIOB ICATCIBHOCTH:

Awnanuz tabnuu, rpapukoB, cxeM. [lonck o0bscHEHUs HaOIOAaeMbIM COOBITHAM. OnpeiesieHre CBOMCTB TPHOOPOB 10 YepTEeKaM U MOAEISIM. AHAJIM3 BOZHUKAIOLIUX MPOOJIEMHBIX
cutyaruii. HaOnronath AelCTBHE MPOCTHIX MEXaHU3MOB. [103HAKOMHUTECS ¢ (PU3HMUCCKON MOJIEIBIO «abCOMIOTHO TBEPIOE TeIo». Pemniarh 3a71a4u Ha MPUMEHCHHE YCIOBHs(IIPaBUIIa)
paBHOBecHsl peryara. [IpuMeHsATh ycioBue (IIpaBUIIO) PaBHOBECHsS pbluara Jyisi OOBSCHEHHs NISHCTBHUS pa3lIMUHbIX MHCTPYMEHTOB, HCIOJB3YEMBIX B TeXHUKE M B ObiTy. COOpKa
npudOpoOB ¥ KOHCTPyKuuii. Mcronbp3oBaHue H3MEPUTENBHBIX MPUOOPOB. BrinonHeHne 1ab0paTopHbIX U MPaKTUYECKUX padot. /luarnocTrka u

yCTpaHEHUE HeucnpaBHOCTeH MpuOOpoB. BricTpamBaHWe TUIMOTE3 HA OCHOBAHMM HMEIOIUXCA JaHHBIX. KOHCTpyunpoBaHue W MojenupoBaHHe. BpIMoTHEHHE 3alaHul MO
YCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPHAHTOB OMBITOB. Pa3paboTka U MpoBEepKa METOIUKH SKCIICPUMEHTAIBHOM pabOTHI.

Pabota B MasbIX rpymmnax. AHaIM3UPYIOT, BRIOUPAIOT U OOOCHOBBIBAIOT CBOE pellIeHHe, NeHcTBHA. [IpencraBiieHne pe3ysnbTaToB MapHOM, IPyNoBoil AestenbHocTd. [loaroroska
cooOrmeHni 1 foknanoB. OCyIECTBISIOT CAMOOLEHKY, B3aUMOOLICHKY JIEATEIbHOCTU. Y4acTUE B AUAJIOTE B COOTBETCTBUU C IIPAaBUIAMHU PEYEBOTO MOBEACHUA.
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TernoBkle SIBJICHUS.

TenmoBoe pacmupenwe Tell. [Iporeccsl MmIaBIeHs U OTBEPACBAHUS, HCIIAPCHUS U
KoHIeHcanuu. Temmonepenada. BiraxxHOCTh Bo3/1yXa Ha pa3HBIX KOHTHHECHTAX.

Jemoncmpayuu: 1. Habmonenue tasHus 612 B Boje. 2. CKOpOCTH HCTIapeHHUs pa3IMIHbBIX )XUIKocTel. 3. TemnoBbie qBuraTenu 0y Iymero.

Jlabopamopnvle pabomwi (¢ HcmoJb30BaHHeM o0opynoBanusi «Touka pocray): 1. V3MeHeHHs IMHBI Tella MPH HArpEeBaHWHM M oxJaxaeHHH. 2. OTIMBKa mapauHOBOTO
conparuka. 3. Habmronenue 3a mnaBnerneM jpaa 4. OT 4ero 3aBUCHT CKOPOCTh UCTIapeHus XuakocTu? 5. HabmrogeHue TerionpoBOAHOCTH BOABI U BO3AYyXa.

XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB ACATCIIBHOCTHU.

CaMOCTOSITeNbHO (OPMYITHPYIOT MO3HABATENBHYIO 33ady. YMEIOT ¢ IMOMOIIBI0 BOMPOCOB JOOBIBAaTh HEAOCTAIONIYI0 MH(pOpMAaImio. Vcrnoas30BaHNne U3MEPUTEIBHBIX MTPUOOPOB.
BrmmonHenne mabopaTOpHBIX W MpaKkTHUeCKuX paboT. JIMarHOCTHKAa W yCTpaHEHHE HEHCIpaBHOCTEH mpuOopoB. BrIcTpamBaHHE THIOTE3 Ha OCHOBAHMM HMMEIOIINXCS JaHHBIX.
KoncTpynpoBanue u MoeIMpOBaHUE.

BrimonHeHne 3a1aHuii M0 yCOBEPIIEHCTBOBAHUIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka m mpoBepka METOIWKH SKCIIEpHM eHTalIbHOW padoTel. Pabora B
MaJbIX Tpynnax. AHaJH3UPYIOT, BEIOMPAIOT M 0OOCHOBBIBAIOT CBOE pelieHue, AeHcTBus. [IpencraBieHne pe3ynbTaToB MapHOW, TPYNIIOBOM JESATEIHHOCTH. Y4JacTHE B AMAJIOTe B
COOTBETCTBUU C NIPAaBUIIAMU PEUYEBOIO



TIOBCACHMU .
9HeKTpI/I‘I€CKI/Ie SIBJICHMS.

Muxkpomup. Monenu atoma, cymiecTBoBasire 10 Hadyana XIX. VicTopust OTKpBITHS U AEHCTBUS rajJbBaHUYECKOTO 3eMeHTa. Mcropus co3nanus anekTpodopHoi MamnHbl. OnbIT
Bonbra. DnexTpudeckuil TOK B JIEKTPOIUTAX.

Jemoncmpayuu: (c vcnonp3oBanueM o0opynoBanus «Todka pocTay)

1. Mopenu atomoB. 2. 'anpBaHIYECKHE FIeMEHTHI. 3. DnekTpodopHoit MammHbL. 4. OneiTel Bonbra u 'anpBann.

Jlabopamopnvie pabomui: 1. Co3qaHue ralbBaHUYECKUX JIEMEHTOB U3 MOJPYYHBIX CPEACTB. 2. DIEKTPUYESCKUH TOK B XKHIKOCTAX CO3aHUS «30JI0TOTO KIIOUUKA .
Xapaxmepucmuxa OCHOBHBIX BUIOB AESATEILHOCTH:

VYrpaBisioT CBoeH MO3HABATEIbHOW M Y4eOHOH JesSTeIbHOCTHIO OCPEJICTBOM MOCTAHOBKHU e, TNIAHUPOBAHUSI, KOHTPOJIS, KOPPEKIMH CBOUX JECUCTBUN M OLIGHKH YCIIEITHOCTH

ycBoeHus. CpaBHMBAIOT CIIOCOO M pe3ysbTaT CBOMX JCUCTBUH € 00pa3lioM - JIMCTOM CONPOBOXAeHHs. OOHapyKHBalOT OTKIOHEHHs. OOMyMBIBalOT NMPUYWHBI OTKIOHEHUH.
OCymIecTBISIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb. VCIOIb30BaHNEe M3MEPUTEIBHBIX MPUOOPOB. BrinonHeHne nabopaTOpHBIX M NPaKTHYECKUX padoT. J[MarHocTMKa M yCTpaHEHHE HEHCIIPaBHOCTEH MPHOOPOB.
BricTpanBaHue rUNoTe3 Ha OCHOBAHUM MMEIOIIMXCS TaHHBIX. KOHCTpyHpoBaHHUe U MOAETIHNPOBAHUE.

DNeKTPOMarHUTHbBIE SIBJICHHUSL.

MarHuTHOE 1oJie B BeliecTBe. MaruuTHas aHoMaiins. MarautHbie Oypu. Pa3HOBHIHOCTH 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH 371 KTPOABUraTEICH.
Lemoncmpayuu (¢ ucnoJib3oBanueM odopyaoBanus «Touka pocra»): 1. HarnsaHocTs noBeeHus BEIIECTB B MArHUTHOM 1oJe. 2. [Ipe3enTtanuu o

MarHUTHOM I10JIe 3eMIIA ¥ O MarHUTHBIX Oypsix. 3. JleMOHCTpanus pa3HOBUIHOCTEH AIIEKTPOU3MEPUTENBHBIX MTPHOOPOB. 4. HarmsagHOCTE pa3HOBHUIHOCTEH AIIEKTPOABUTATEIICH.
JlabopaTopubie paboTsl: . Hccrnedosarnue pasnuuHbix 31eKmMpousMepumenbHulx npubopos.

XapaKTCpI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIIBHOCTH:

VYrpaBisioT cBOeH 1MO3HABATEIbHOW M yIeOHOM AESTEIbHOCTHIO IOCPEICTBOM MOCTAHOBKHU ILIEJIEH, TNIAaHUPOBAHUS, KOHTPOJISA, KOPPEKIMN CBOMX AEHCTBUI M OLIEHKH YCHEUTHOCTH
ycBoeHusl. CpaBHHMBAIOT CHOCOO M Pe3yibTaT CBOMX JEHCTBHH ¢ 00pa3loM - JIMCTOM CONpoBOXAeHHS. OOHapyXuBaioT OTKJIOHEHHS. OOyMBIBAIOT NMPUYHMHBI OTKJIOHEHHIL.
OcCyImecTBIAI0T CAMOKOHTPOIIb U

B3aMMOKOHTPOJIb.
OnTuyeckue sBICHUS.

Hcrounuku cBeTa: TCIUIOBBIC, JIFOMUHECHCHTHBIC, HCKYCCTBCHHBIC. H3rorosinenue KaMephbl - o6c1<ypa n HCCIICIOBAHHEC I/I306pa)KCHI/I$I C IIOMOIIBK MOACIIH. MHOFOKpaTHOG
I/I306pa>KeHI/IC npeaAMETa B HECKOJIbKUX IUIOCKHX 3C€pKaJjax. H3roroButh TIEPUCKOIT U C €ro NOMOUIbIO MPOBECTHU Ha6J'I}O,HCHI/I$I. HpaKanecxoe HCIIOJIb30BAHUC BOTHYTBIX 3€pKaJl.
3pI/IT€J'H:HLIC WIUTIO3U U, TTIOPOKAACMBIC



npesioMmiieHueM cBeta. Mupaxku. Pa3Burre BOIOKOHHOM ONTUKU. VICIIOIb30BaHUE 3aKOHOB CBETA B TEXHUKE.
Jemoncmpayuu”c ucnoab3oBanueM odopynopanus «Touka pocra») 1. Paznudnabie nCTOYHUKH CBeTa. 2.
N300pakeHne npegMeTa B HECKOIBKIX

IUTOCKHUX 3epKanax. 3. MI300pakeHue B BOTHYTHIX 3epkajiax. 4. Mcnoiap30BaHNe BOJIOKOHHOM ONITHKH. 5. YCTPOUCTBO (hoTOANIIapaTOB, KHHOIIP OEKTOPOB, KaJICHIOCKOIIOB.

Jlabopamopnvle pabomuwi: 1. V3roToBieHHe KaMepsl - OOCKypa W HCCIEIOBaHHE W300pakeHHWs ¢ MOMOINBI0 Mojnend. 2. IlpakTHueckoe NpHMEHEHHE IUIOCKHX 3epKal. 3.
[TpakTHdyeckoe UCTIOIB30BAaHUE BOTHYTHIX 3€pKail. 4. MI3roToBIeHNEe MEpPHUCKOIa U HAOIIOACHHS C TOMOIIBIO MOZEIH.

XapaKTepUCTHKA OCHOBHBIX BUJIOB AEATEIbHOCTH:

VYrpaBisioT CBoel MO3HABATEIbHONW M Y4eOHOH JesSTeIbHOCTHIO OCPEICTBOM MOCTAHOBKHU LIEJNIEH, TNIAHUPOBAHUSI, KOHTPOJIS, KOPPEKIMH CBOUX JEHCTBUN M OILIGHKH YCIIEITHOCTH
ycBoeHUsl. BeiemsirorT 1 GopMynupyroT NO3HABATENBHYIO LIENb. BBIICISIOT KOINYECTBEHHBIE XapaKTEPUCTUKH O0BEKTOB, 33laHHbIe cjIoBaMu. [IpMHIMAIOT [TO3HABATENBHYIO 1IEIb U
COXPAHSIOT €€ IIPU BBIIIOJIHEHUU

yueOHbIX neficTBuil. OCO3HAIOT CBOM JIeHCTBHA. FIMEIOT HABBIKM KOHCTPYKTUBHOTO OOIIEHHSI B MAJIBIX IPYIIIAX.

YesoBek u npupoaa

ABToMaTHKa B Hamed >ku3HH. IIpuMepbl HCHOIB30BaHUS aBTOMATHUECKHUX YCTPOWHCTB B HayKe, Ha MHPOM3BOACTBE M B ObITy. Cpencta cBs3u. Pammo u TeneBuaeHue.
AHLTepHaTI/IBHLIe HUCTOYHUKHN DSHEPIUHU. BI/I[[I)I SHGKTpOCTaHHHﬁ. HeO6XO[[I/IMOCTI) O9KOHOMHUH MTPUPOAHBIX PECYPCOB U HUCIOJIB30BaHUA, HOBBIX JSKOJOTHUYHBIX M 6C3OHaCHLIX
TexHosoruil. Hayka u 6e3omacHOCTh JTIOeH.

Jlemoncmpayuu: 1. poToMaTepuansl U CIANWIBI IO TEME.
JlaGoparopusie paboThl: 1. M3yuenue deticmeuii cpeocms c6s3u, paouo U meaeguoeHus..
XapaKkTepUCTHKA OCHOBHBIX BUJIOB JESTEIbHOCTH:

CamocTosTensHO GOPMYIHMPYIOT ITO3HABATENBHYIO 3a/1ady. YMEIOT (MM Pa3BUBAlOT) CIIOCOOHOCTB C MOMOIIBIO BOIIPOCOB J0OBIBATH HEOCTAIONIYIO HH(POPMALIHIO.

9 xiacc

Kunemaruka

CriocoObI omMcaHuss MeXaHW4YecKoro nBmwkeHus. Cucrema otcueta. [IpsimonmHeiHoe nBmwkeHue. [IpsaMonuHeiiHOe paBHOMEPHOE IBIIKEHHE IO IUIOCKOCTH. IlepemereHue u
CKOPOCTh TPH PaBHOMEPHOM TMPSIMOJUHEHHOM JBWKCHHH 10 IUIOCKOCTH. OTHOCUTENHHOCTHh JBIKeHUs. CrokeHue ABWKEeHUH. [IpWHIMI HE3aBUCHMOCTH JABW)KCHUHU.
KpuBonunelinoe neuxenne. J[BrkeHne Tena, OpOIISHHOTO MO/ YIioM K TOPH30HTY. PaBHOMEpPHOE NBUKEHHE M0 OKPYKHOCTH. YTIIOBas CKOpOCTh. [leprnon m yacToTa BpamieHwus.
CxopocTh



U YCKOPEHHE IIPH PABHOMEPHOM JIBIDKCHUH 10 OKPYKHOCTH.
JlabopamopHvlepabomyi(c ncnoab30BaHneM odopyaoBanus «Touka poctay).

N3y4yenne aBMKEHUs CBOOOAHO MaJafOIIETro Tea.

N3y4yeHne IBHKEHUS 110 OKPYKHOCTH.

ITpumepHbIE TEMBI IPOEKTHBIX 1 HCCIIEA0BATENBCKUX paldoT:

OmnperneneHne CKOPOCTH PABHOMEPHOTO JBIKEHUS IIPU MCIIOIB30BAHUH TPEHAKEPA «OETOBast JOPOIKKa.
Hcroprueckast peKOHCTPYKIIHSI ONBITOB [ ayiiiiest 1o OmpeAeIeH 0 yCKOPEHNs CBOOOJHOTO MaICHUS TEl.
[MpuHOMIB! paboTH MPHOOPOB I H3MEPEHHs CKOPOCTEeH 1 yckopeHui. [IpuMeneHne cBOOOIHOTO MaAeHUS AT

HN3MEPCHUA PCAKINH YCIIOBCKA. Pacuer TPAaCKTOPHUH ABHUKCHUA HepCOHa)Keﬁ paccka3oB P.Pacmo.

Xapaxmepucmuka ocrogubix 6udo8 oesmenbHocmu. YTeHne U 00CYKICHHe TEKCTA CTaTel HHTEPHET-CAiTOB, 00CYKIeHNE TOKIAI0B U TIPE3EHTAIINM, COCTABIICHHE U PEIICHHE
3ama4, 00CyXIeHHE CIoco00B pereHus (moaroroska k OI'D no ¢usuke).

JlmaamMrka

Wuepumansueie cuctembl orcueta. Cuna. 3akonbsl HetoToHa. [[BrKeHME Tena Mo JeiCTBUEM HECKOIbKHUX CHII. JIBIDKEHUE CHUCTEMBI CBSI3aHHBIX Tell. JluHaMuKa paBHOMEPHOTO
JIBIDKEHUS MaTepUATbHON TOUKHU MO OKPYKHOCTH. Kitacchl cui. 3akoH BCeMHUPHOTO TATOTeHUA. JIBI)KeHUe TutaHeT. VICKyCCTBEHHbIE CITyTHHUKH.

Conneunas cucrema. Mctopus pa3sutus npeacrasieHuit o Beenennoit. Ctpoenue u sBontonus Beenennoil.
Jlabopamopnsiepadomoi(c vicnonp3oBaHueM obopynoBaHus «Touka poctay).

I/I3M€p6HI/I€ MacChI TCJIa C UCITIOJIb30BAHUEM BEKTOPHOI'O PA3JIOKCHUS CHUJIBI. HSy‘IeHI/Ie KWHEMATUKU U JUHAMUKHU PABHOYCKOPEHHOT'O JIBHIKCHU A (Ha npuMepe MallnHbL ATBy,I[a). u
3YyUCHHC TPCHUS CKOJILIKCHHA.

HpI/IMepHHe TEMBI ITPOCKTHBIX U UCCICAOBATCIBCKUX pa60T:
I/ICTOpI/I‘IeCKaﬂ PEKOHCTPYKIHA OIIBITOB KyJ'IOHa u AMOHTOHA TI0 OIPCACIICHNUIO BEJIMINHBI CUJIbI TPCHUS CKOJIbIKCHUS. HCpBBIe HNCKYCCTBCHHbBIC CITYTHHUKH 3eMiIn.

Kak otnmnyarorcs MexaHM4YeCKHUe IMMpOIECChI Ha 3emiie OT MEXaHHMYECKUX IMpo1EeCcCcoB B kocMoce? Tena CollHEUHOM CHUCTEMBI. OTKpLITI/Iﬂ Ha KOHYHUKCE IIepa.

Xapaxmepucmuka 0CHOBHBIX 61006 desimelbHOCMU: YTCHIE U 00CYKJCHHUE TEKCTa CTaTeH HHTEPHET-CATOB, 00CYKICHUE TOKJIATOB U MPE3CHTAIUH, COCTABICHUE U PEIICHUE
3an1ad, o0cyxaeHue crnocoboB pemenus (moaroroska k OI'D mo pusuke).

I/IMHyJ'ILC. 3akoH COXpaHCHH UMITYyJIbCa
I/IMHyJ'IBC. H3menenne nMIyJibca MaTCpHaﬂLHOﬁ touku. CucreMa Tell. 3aKoH COXpaHCHUA UMITYJIbCA.

HpI/IMCpHLIC TEMBbI MTPOCKTHBIX U UCCICAOBATCIBCKUX pa60T:



PeaxtuBHOE ABM>xeHue B npupone. Paccienosanue JITII ¢ moMoIipio 3aKkoHa COXpaHEHUS UMITYJIbCA.

Xapaxmepucmuka 0CHOGHbIX 8U008 0esIMeNbHOCIU.: YTCHUE U 00CYKICHHE TEKCTa CTaTell HHTEPHET-CAiTOB, 00CYK/ICHHE TOKIIAIOB U MIPE3CHTAI1, COCTABICHUE U PEIICHUE
3amad, o0CcyXIeHne crocoboB pemreHus (moaroroska k OI'D mo ¢pusmuke).

Crarnka

PaBHOBecne Tea. MOMEHT CHIIBL. Y CIIOBHUS paBHOBECHS TBEpAOTO Tena. [IpocTeie MexaHu3MEL. JlabopamopHeiepabomei(c NcHoJIb30BaHNeM o0opyaoBanus «Touka pocray).
OmnpeneneHne IEHTPOB MacC Pa3IMYHBIX TN (TPH crmocoba).

[TpumepHbIE TEMBI IPOSKTHBIX U HCCIIEI0BATENBCKUX PA0OOT:

HpI/IMCHeHI/Ie MPOCTBIX MCXAaHNU3MOB B CTPOUTCIILCTBC: OT 3CMJIAHKH 10 He6001<pe6a. HCCJ’I@I{OB&HI/IC KOHCTPYKIHUU BEJIOCHUIICA.

Xapaxmepucmuka ocrosnvix udo8 oesmenbHocmu. YTeHne U 00CYKIICHHe TEKCTa CTaTel HHTEPHET-CAiTOB, 00CYKIEeHNE TOKJIAI0B U TIPE3EHTAIINM, COCTABIICHHE U PEIIICHHE
3ama4, 00CyXIeHHE CIOcO00B pereHus (moarotoska k OI'D no ¢usuke).

MexaHnueckue Kone6aH!s U BOJHEBI
Mexanuueckue kosaebanus. [IpeoOpa3oBanne SHEPruy Npy MEeXaHUYECKUX KojeOaHusaX. MareMaTHuecKui U MpyKUHHBIA MasiTHUKU. CBOOO/IHBIE, 3aTyXaIOIINE U BHIHYKICHHbIC
konebanusi. Pezonanc. Mexanudeckue BOJHbL. J[JMHA U CKOPOCTH BOJIHEL. 3BYK.

Jla6opamopnsiepabomei(c vicnonb3oBanueM odopynoBanus «Todka pocray).
W3yuenne kose6aHN HUTSHOTO MasTHUKA.
[TpumepHbIe TEMBI IPOSKTHBIX U HCCIIEA0BATENBLCKUX PadoT:

CprHHBIe MY3bIKaJIbHbIC HHCTPYMCHTBI. KonebaTenpHble CUCTEMBI B npupoac U TCXHUKE.

Xapaxmepucmuxa 0CHOBHbIX 61008 OesiMelbHOCHU. YTeHHE U 00CYK/ICHHE TEKCTA CTaTel HHTEPHET-CalTOB, 00CYK/CHUE TOKIIAI0B U MPE3CHTALINI, COCTABICHHE U PEIICHUE
3amad, 00CyXIeHHe CIIoco00B perreHus (moarotoska k OI'D mo ¢pusuke).

DIEKTPOMAarHUTHBIE KOJICOAHUS U BOJHEI

[epemenHsIi AmekTprdeckuil Tok. KomebatenpHbIi KOHTYp. BeiHyx)neHHbIe 1 cBOOOIHBIE DM KoseOanus. DM BOIHBI M HX CBOICTBA.

[IpuMepHBIe TeMBI IPOSKTHBIX U UCCIIEIOBATEIBCKUX PabOT:

[IpuHUMIBI paguoCBsI3U U TeneBuAeHNs. Bausaue DM u3nydeHuil Ha j)KUBble OpraHu3Mbl. MI3roTOBIIEHHE YCTAHOBKH JJIsl AEMOHCTPalUu ONbITOB o OMMU. DnexkTpoMaranutHoe

n3nydenue CBY-neun. Mictopuyeckas peKOHCTPYKIIHS ONBITOB AMIIepa.

Xapaxmepucmuka 0CHOBHBIX 61006 dessmelbHOCHU: YTEHIE U 00CYKICHHE TEKCTa CTaTeH HHTEPHET-CATOB, 00CYKICHUE TOKJIAJOB ¥ IIPE3CHTAIIMIA, COCTABICHHE U PEIICHHE
3ama4, 00CyXJIeHHE CIIOcCO00B perreHus (moarotoska k OI'D o ¢pusuke).

OnTHka

HcTounuku cBera. I[GﬁCTBHH cBeTa. 3aKOH HpﬂMOHHHGﬁHOFO pacrnpoCcTpaHCHud CBETA. 3aKkoH OTpaKCHHS CBCTA. HOCTpOGHI/IC H306pa)KCHHﬁ B IIJIOCKOM 3€pKaJic.



3aKOH NPEIOMIICHHS CBETa HA IIOCKOHN IPaHMIIE JBYX OJHOPOIHBIX MPO3padHbIX cpex. IIpenomienne cBeta B mpu3Me. [lucnepens cBeta. SIBineHne MOTHOTO BHYTPEHHETO
otpakeHus. JIuazel. Tonkne nmuH3EL [locTpoeHne n300pakeHNH, co31aBaeMbIX TOHKUMH JTUH3aMH. [ 1a3 u 3peHne. OnTudecKie mpruOopHI.

Jlabopamopnsiepadomui(c ucnonp3oBanueM obopynoBanus «Touka pocray).
DKCcnepUMEeHTaIbHASA TIPOBEPKA 3aKOHA OTPAXKEHUS cBeTa. V3MepeHne mokasarens npeinoMieHus Bosl. M3mepenue (hOKyCHOTO pacCTOSHUS COOMparomIeit TMH3EL. [IpumepHule

meMbl BPOEKMHBIX U UCCAe008amenbcKux pabom: VIcTOpHs HCCleI0BaHMUS CBETOBBIX sBICHUH. McToprdeckas peKoHCTpyKIus Teneckona ["annies. Visrotosnenne kaneijockomna.

Xapaxmepucmuka 0CHOBHbIX 6U008 0esmeNbHOCmu: 9TeHNE U 00CYKICHNE TEKCTa CTaTell HHTEPHET-CaliTOB, 00CYKI€HNE TOKIIAI0B U MIPE3EHTAINH, COCTABICHNE 1 PEIICHUE

3amad, 00cyXIeHne crocoboB perreHus (moaroroska k OI'D no ¢pusmuke).
®dusrka aToMa M aTOMHOTO sIIpa

Crpoenne aroma. [lornomenne u ucrryckanue csera aromamu. Onrudeckue criekTpsl. OnbiTel Pesepdopaa. [Inanerapras moxens atoma. CTpoeHne aTOMHOTO A7pa. 3apsAaoBoe U
MaccoBO€ YuCia. SlnepHble CUIIbl. DHEPTHsl CBSI3M aTOMHBIX siziep. 3aKOH paJroakTHBHOTO pacnanga. Anbda- n Oeta-pacnansl. [IpaBuna cMmemenus. SnepHele peaknuu. Jlenenue u
cuHTE3 sinep. SlnepHast sHepretuka. Mcrounmku sHeprum ConmHna u 3Be3n. Permcrpanust saepHbIX H3ITydeHWi. BimsHHE paguoakTUBHBIX H3JIydEHHH Ha >KHBBIC OPTaHM3MBI.
JlozumeTpusi. DKOJIOrHYeCKHe TPOOIEMBI SIIEPHON SHEPTETHKH.

[TpumepHbIe TEMBI IPOEKTHBIX U HCCIIEI0BATENBCKUX paboT:
Hcropus uzydeHus aToma.
Wzmepenne KI1/] conneunoit 6arapeu.

HeBI/II[I/IMI)Ie H3JIY4YCHUS B CIICKTPC HAIPETHIX TCII.

Xapaxmepucmuka 0CHOGHBIX 8UO06 OesAMeNbHOCHU: YTEHUE U O00CYXKAEHHE TEKCTa CTaTeil MHTEPHEeT-CalToB, 0OCYXKIEHUE JOKJIAJOB M NPE3CHTAIMH, COCTABICHUE U pelleHHe
3ama4, 00CyxaeHue coco0oB perenus (moaroroska k OI'D no ¢usuke).

DopMBbl OpraHu3aluy 00pa3oBaTELHOTO MpoLecca:
- TpyImIoBasi;

- UHIMBHyaJIbHAS;

- (ppoHTaTBHASA.

BCI[yIIII/Ie TCXHOJIOTHH !

HCI’[OJ’IIﬂyIOTCSI OJIEMCHTBI CJICAYIOIINX TEXHOJIOTHH: MPOCKTHas, HpO6J’I€MHOl"O 06y‘IGHI/IH, I/IH(i)OpMaIII/IOHHO'KOMMyHI/IKaL[I/IOHHaSI, KPUTUYECKOI'0 MBIIIJICHMS, HpO6J’ICMHOFO
Juajora, urpoBas.

OCHOBHBIE METOZIBI Pa0OTHI Ha YPOKE:
Benymimu Mmetogamu o0ydeHus SBISAIOTCS: YaCTHYHO-TIONCKOBOM, METOI MAaTEMaTHUECKOT0 MOJIETMPOBAHMSI, aKCHOMAaTHUECKUH METOI.

®opMbI KOHTPOJIAL:



Tax xak 3TOT KypC ABJIACTCSA JOTIOJHUTEIBHBIM, TO OTMETKA B Oayiax HE CTaBUTCS.

Vuamuiicss yauTcs OIEHMBATh ce0sl M OPYrHX caM, YTO MO3BOJAET Pa3BHBaTh YMEHHS CaMOAHAIN3a M CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMUYHOCTH
ydamierocsi. BeisiBiIeHHE TPOMEXYTOYHBIX U KOHEUHBIX PE3YJIbTaTOB YYAIIUXCs IPOUCXOANUT Yepe3 MPaKTHUECKYIO NESITeIbHOCTD; 3aUeTHbIE pabOTHI:

* TeMaTruyeckas MoAOOpKa 3a7ad PasjIdYyHOTO YPOBHSA CJIOKHOCTH C IPEACTABICHHEM pa3HBLIX METOJOB PEIICHHS B BHUJIEC TEKCTOBOIO JOKYMEHTA, Mpe3eHTAIMH, (hJIdI-
aHuManuu, Buaeopouka win \\ cb - crpanuns (caiira)

¢ BbICTaBKa IMMPOCKTOB, Hpe3eHTaHHI7[;

* IGMOHCTpAIUsl SKCIIEPUMEHTa, KaueCTBEHHON 3aJaui ¢ KaueCTBEHHBIM (YCTHBIM WM B BUJE TPUJIOKEHUS, B TOM 4YHCIe, MPE3CHTalMell) OMUCaHUeM Mpollecca Ha 3aHATHH,
(ecTrBae YIKCIICPUMEHTOB; (HU3HYCCKHIE OJTUMITHAIBI.



KaﬂeHZ[apHO-TeMaTH‘IeCKOC IMJIaHUPOBAHUEC 7 kyacc

n/n

Jara
MIPOBEJACHUS
IInan dakt

Tema ypoka

Hcnonp3oBaHue 000py0BaHHS IIEHTPA
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOMN

HanpasiyieHHocTel «Touka pocTta»

npuMe4YaHue

1. Beenenue (14)

1

Boanoe 3anstue. Llenu u 3aqaun kypea. TexHrka 6€30MaCHOCTH.

KommerorepHoe o6opyaoBanue

2. Ponb 3xcniepuMeHTa B

JKU3HU denoBeka (34)

2 Cucrema eMHHLI, MOHSATHE O MPSMBIX U KOCBEHHBIX U3MEPEHUIX Kommsroreproe 06opyoBanue
3 . O6opynoBaHHe A7 TEMOHCTpAIHA
duznueckuii sKcriepuMeHT. Bunsl Gpusndeckoro sxcnepumenTa. [lorperHocTs
n3MepeHnus. Buasl norpennocreil usmepeHus. Pac4€r norpemsocTy n3MepeHusl.
4 OGopy10BaHKe JUIs TabOPATOPHBIX PaboT U
Jlabopatophast padora «V3mepenne odbema TBeporo tena». [IpaBuia opopmieHus Py patop p
YUEHHYECKUX OIBITOB
nabopaTopHOi pabOTHI.
3. Mexanuka (84)
5 PaBHOMepHOE U HEPaBHOMEPHOE JIBHKEHHUSL. O6opynoBanue s
6 I'pacduueckoe npescTaBlieHUE IBHKSHHUS. 71a00PaTOPHBIX PA0dOT W YIEHHUYECKUX OIBITOB
(Ha 6a3e koMIuiekToB st OI'D)
7 y
Pemenne rpaduueckux 3aaad, pacueT MyTH U CPeHEH CKOPOCTH HEPABHOMEPHOTO
JIBIDKCHUSL.
8 Ionsrne nHepunu u uHEPTHOCTH. LleHTpobexHas cuia..
9 Cuna ynpyrocTty, cuiia TpeHus O6opynoBaHue ISt
10 JlabopatopHas pabota «lcciaenoBanne 3aBHCHMOCTH 71a60paTOPHBIX Pa0OT U YUEHHUYECKUX OIBITOB

CHJIBI YIIPYTOCTH, BO3HHMKAIOIIEH B IPYXKHHE, OT CTETeHH AedopManun

(1a 6a3ze xommiexToB st OI'D)







TPY>KAHBD».
11 JlabopatopHas paboTa «Omnpenenenue kKodpPUIHEeHTa TPEHUI Ha TPHOOMETPE».
12 O0opynoBaHue [UIs J1a0OpPaTOPHBIX PabOT
JlabopatopHast padoTa «VccinenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS OT CUJIBI
YUCHHYECKUX OIBITOB
HOPMAaJILHOT'O JJaBJICHUS.
4. T'mapocraruka (124)
13 IInotHOCTH. 3aa4a naps ['epona O6opynoBaHMe AT IEMOHCTpaIui
14 .
Pemenne 3a1a4 MOBHIIEHHON CIIOKHOCTH HAa pacyeT IDIOTHOCTH BEIIECTBA.
15 Pemenue 3a1a4 NOBBILIEHHOM CII0KHOCTH O6opynoBaHMe AT IEMOHCTpaIui
16 JaBnenue xuakocTu U raza. 3akoH [lackamns
17 Coo01marormecs: CoCy/pl.
18 JlabopatopHas pabota «3rotorienue Mmoaenu GOHTaHA» OOopynoBanue st J1abopaTopHbIX paboT U
YVICHUYECKUX ONBITOB (Ha 0a3e KOMIUIEKTOB JIJIf
19 JlabopatopHas paboTa «3rotoBienue Moaenu (OHTaHA» orn
20
3axoH [Tackamns. JlaBneHne B )KUAKOCTSIX U ra3ax. [ uapaBindeckyue MalliHbIL.
CooOaromuecs: CoCy/Ibl.
21 BrirankuBaromas cuiia. 3akoH Apxumena. O0opyIOBaHHE IS IEMOHCTPAIHIA
22 JlabopaTopHast paboTa «BbIsicHeHNE YCIOBUS TUIABaHUS TEID». O6opynoBanue I J1abOpPaTOPHBIX PabOT W
YUEHHYECKUX OIBITOB
23 Bbiniok 3anau Ha 3akoH Ilackans, 3akon Apxumena. O0opynOBaHHE IS IEMOHCTPAIHA
24 Bbiiok 3anau Ha 3akoH Ilackans, 3akon Apxumena.
5. Cratuka (104)
25 Bnoxk. Peruar. O6opymoBaHHUE IS IEMOHCTpAITUi




26

PaBHOBecue TBepabIX Tesl. MoOMeHT cuiibl.[IpaBuio MOMEHTOB.

27 Lentp TsoKectu. MccnenoBanne pa3nnyHbIX MEXaHUUECKHX CUCTEM O0opynoBaHue ISl IEMOHCTpPALMHA
28 KoMOWHHUpOBaHHBIE 33/1a4H, UCTIONB3YS YCIOBHS PABHOBECHSI.
29 KoMOuHUpOBaHHBIE 331a4H, UCIIONB3Ys YCIOBHS PABHOBECHS
30 JTaGopartopHast pabota«M3roToBiieHne paboTaromei cucteMbl 610k0B». Opopmirenne/O60pya0Banue Uit
paboTEI.
1abopaTOPHBIX PabOT U YUCHHUYECKUX OMBITOB (Ha|
31 ., [6a3e xommurekToB g1 OI'D
Pab6ota Hag npoekroM «biokuy. JlabopatopHas pabota «M3rotoBnenue paboraromiei
CHCTEMBI OJIOKOBY.
32 JTabopaTopHas padoTa «3roToBieHne pabOTAOIICH CHCTEMBI OJIOKOBY. O6opymoBaHHE IS
mabopaTopHBIX PabOT ¥ YICHUYECKUX OTIBITOB
33 OdopmiteHre paboThI. KomrproTepHoe 000py10BaHHe
34 3amuTa MpOeKTOB.

KaJ’IGH,I[a’pHO'TCMaTI/I‘ICCKOC IJIAaHUPOBAHUEC 8 xmacc




n/n

Tema ypoka

Jara
MIPOBEACHUS
IInam | daxrt

Hcnonp3oBaHue 000pyI0BaHHS IEHTPA
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOMN

HaHpaBJ’IeHHOCTeﬁ «Touka pocTta»

npuMe4YaHue

1. Beenenue (

14)

1 Beonnoe 3ansrue. [{enu u 3amaum xypca. TexHnka 6e30MacHOCTH. KommbrotepHOe 060py/10BaHHE
2. TernoBeie sBieHus (12 1)

2 Pa3H000pasue TEMIOBLIX ABIEHUM. TEMIOBOE PACIIMPEHHE TEI. KommbrotepHOe 060py/10BaHHE
3 JlaGopaTopHas pabota «3MEeHEHHs IMHBI TeJla PY HATPEBAHUM M OXJIAKICHUI. OGopynoBanne 1st

71a00paTOPHBIX PAOOT U YIEHHUIECKUX OIBITOB




Temnmonepenaya HabmoneHne TeIUIONPOBOIHOCTH BOIBI M BO3IyXa.

O6opynoBaHHE TS IEMOHCTPAIHA

5 N .. O0opynoBaHue Ui J1a0OpPaTOPHBIX PabOT
JlabopaTopHast paboTa «V3MepeHne yenbsHON TEMIOEMKOCTH Pa3InIHbIX BEIIECTB.
YUCHHYECKUX OIBITOB (Ha 0a3e KOMIUIEKTOB IUISt
(G)R€])
6 [TnaBnenne u orBepaeBanue. JlaboparopHas padora «OTiHBKa mapadpuHOBOTO
COJIIaTHKa
7 JlabopaTopHast paboTa «HaOnroeHne 3a IIIaBIeHUEM JIbJay OOopynoBanue Uil JlabOpaTOpHBIX paboT
YICHHYIECKUX OIBITOB
8 Pemenne onuMnuanHpIX 3a/1a4 Ha ypaBHEHHUE TEMJIOBOTrO OanaHca O6opynoBaHMe AT IEMOHCTpaIui
9 Pemenue onuMnuagHeIX 3a7ad Ha pacy€T TEMIOBBIX MPOLIECCOB O6opynoBaHME AT IEMOHCTpAIUi
10 JlabopaTopus KpucTamiorpad .
11 Hcnapenue u koHIeHCcaAIUS. OG6opymoBaHUe JJIsl IEMOHCTpaIUit
12 OG6opymoBaHUe JJIsl IEMOHCTpAIUit
Cocra aTMocepsl, HabIIOIEHNE TTePEX0/1a HEHACHIIIEHHBIX NTapOB B HACHIIIICHHBIE.
13 BrnakHOCTH BO3/yXa HA pa3HbIX KOHTHHEHTaX ObopynoBaHue IS IEMOHCTpALMH

3. Dnexrpuueckue sBneHAA (89)

14 Mukpomup. Moaenu aToma, CylecTBoBaBIine 10 Hauana XIX O0opymOBaHHE IS IEMOHCTPAIHIA
15 HcTopust OTKPBITHS U JCHCTBUS TalbBaHUIECKOTO IIEMEHTA KommproTepHOE 000pyIOBaHHE

16 Hcropwust coznanus 3nekTpodopHOi MaIIHHEL

17 OnbiTel BosibTa. DeKTpruiecKkuil TOK B 2JIEKTPOJINTAX. KomnproTepHOE 000pyIOBaHHE

18 Pewenue onuMnuaaHpix 3a7a4 Ha 3aKOHBI IOCTOSIHHOTO TOKA O0opyIOBaHHE IS IEMOHCTPAIHA
19 Hal6mronenne 3aBHCUMOCTH CONPOTHBIICHUS MPOBOHUKA OT TEMIIEPATYPHI. OGopymoBaHUE JIJIsI IEMOHCTpAITUi
20 O6opynoBaHue ISt

J'[a60paT0pHa${ pa60Ta ((OHpe)IGJ'IeHI/Ie CTOUMOCTH HSpaCXOILOBaHHOﬁ QJICKTPOIHEPIUN

10 MOIIHOCTH 1'[0Tp66I/IT€J'IH " 110 C‘{éT‘II/IKy»

mabopaTOPHBIX pabOT U YICHUYECKUX OIBITOB (Ha|
0aze koMmIuiekToB st OI'D







21 . O6opynoBaHue s IEMOHCTpAIHA
Pemenne oauMIIMaaHbIX 3aa4 Ha TEIIOBOE NEMCTBUE TOKA

4. DneKTpOMarHuTHbIC sIBICHUS (34)

22 DNEeKTPOMAarHUTHBIE SIBIICHHS. DIEKTPON3MEPUTEIFHBIE TIPHOOPHL. O6opynoBaHue A7 TEMOHCTpAIHA
23 MarauTHasg aHoManus. MarauTHble Oypu O6opynoBaHue A7 IEMOHCTpAIHA
24 Pa3HOBHIHOCTH JNIEKTPOABUrATENCH.

5. Onrtudeckue sBiieHuUs (749)

25 VICTOYHMKH CBETA: TEIIOBBIE, TFOMUHECIICHTHbIC O0opynoBaHue 1Jisl IEMOHCTpAIMi
26

DkcnepuMeHT HabroaeHue. MHOrOKpaTHOE H300paXKeHUE TPeMETa B HECKOIbKUX

IUIOCKUX3EpKaJlax.
27 W3roToBUTH MEPUCKOIT U C ErOTIOMOIIBIO TPOBECTH HAOIIOICHUS O6opynoBaHue JJis IEMOHCTPAIHi
28 [pakTHYecKOe UCTIOIL30BAHIE BOTHYTHIX 3€PKal O06opynoBaHue JJis IEMOHCTpPAIMIA
29 3putenbHbIE WILTIO3UH, TTOPOKIaeMble TPEIOMIICHHEM CBeTa. Mupaxi. O6opymoBaHue JJIsl IEMOHCTpAIUit
30 Pa3BuTHE BOJIOKOHHOW ONTHKU
31 Vcronb30BaHHe 3aKOHOB CBETA B TEXHUKE

6. Uenosek u nmpupona (44)

32 ABTOMAaTHKa B HAIlICH KHU3HHU . KommerorepHoe 06opynoBanue
33 Panuo u teneBuaecHue
34 AJpTepHAaTUBHBIE HCTOYHUKY YHEPTUU. BHUIIBI aneKTpoCTaHIIiA

35 Hayxka ceroansi. Hayka u 6e30macHOCTb JIOACH.







KaﬂeHZ[apHO-TeMaTH‘IeCKOC IMJIaHUPOBAHUEC 9 knacc

Jara Tema ypoka NpUMEYaHue
Ne Hcnonp3oBaHue 000pyI0BaHHS IIEHTPa
MIPOBEACHUS
n/m
[Inan | Paxr . .
€CTECTBEHHOHAYYHOH 1 TEXHOJIOTHUIECKOMH
HanpasiyieHHocTel «Touka pocTta»
1. Beenenue (14)
1 Brognoe 3ansarue. Llenu u 3amaun xypca. Texanka 6€30MacHOCTH. Kommproteproe o6opynoBanme
2. Kunemarunka (7 9)
2 Crtoco0b1 onricaHUs MEXaHUIEeCKOTO JTBIKCHUS O6opynoBaHHe A7 TEMOHCTPAIHA
[IpsiMosHEHOE paBHOMEPHOE ABMXKEHUE N0 MI0CKOCTU? CMOTps O6opynoBaHHe A7 TEMOHCTpAIHA
3 W3 KaKOW TOYKH HAOJOIaTh
4 OTHOCHUTENILHOCTD ABMKEeHUS. CIIOKEHUE ABIKEHUHN. O6opynoBaHHe IS TEMOHCTPAIHA
5 Jlabopamopnwie pabomul.: «3ydeHne ABMKEHUS CBOOOIHO MAIAOIIETO TENIay, O6opynoBaHue JIst 1a00PaTOPHBIX paboT u
«M3y4eHne IBUKEHUS TeJa M0 OKPY>KHOCTI YYEHHUYECKUX OTIBITOB
Kak u xyna monerena BumHeBast Koctouka? Pacder TpaekTopun O6opynoBaHHe AT TEMOHCTPAIHA
6 JIBU>KEHMSI TeJl U nepcoHaxeil pacckazoB P.Pacis o Mronxay3eHe
Hcropudeckas peKOHCTPYKIHA ONBITOB ["anuiies mo onpeaeneHuo O6opynoBaHue AT IEMOHCTpaIui
7 YCKOpPEHUs
8 Ormpezenenne CKOPOCTH PABHOMEPHOTO JIBMXKEHHS TIPH MCIIONIb30BAHUM TPEHAXKEPA Ob6opynoBanue 1jist JEMOHCTpALHi
«0eroBast TOPOXKKay.
3. Aunamuka (84)
9 Cuia Bony, cuina yOeKeHHS WK CHJIa - GU3NYecKasi BeTnarnHa? O6opynoBaHue A7 IEMOHCTpaIUi
10 Jlabopamopnas paboma: «VI3MepeHne Macchl Tea O6opymoBaHue IS
11 JIBmkeHue Tena Moa JeHCTBUEMHECKOIBKAX CHIT 71a00paTOPHBIX PA0dOT U YIEHHUYECKUX OIBITOB







12

I[BI/I)KGHI/IC CHUCTEMBI CBA3aHHBIXTCII

O6opynoBaHue A7 IEMOHCTPAIHA

13 Jlabopamopuvie pabomei: «V3ydeHne TpEHUS CKOIBKCHU» O6opynoBanue st 1abopaTopHBIX paboT U
YUYEHHYECKUX OIBITOB
14 JlmHaMuKka paBHOMEPHOTO JBIKEHHS 110 OKPYKHOCTH O6opynoBaHue A7 IEMOHCTpAIHA
15 HUcropwust pa3ButHst npeacTasieHuit o Beenennoii. ConHewyHas cucrema. O06opynoBaHue JyIsl IEMOHCTpPALMH
16 OTKpBITHS Ha KOHYHKE 1epa. [lepBble HCKYCCTBEHHBIE CITYTHUKU 3EMIIH. O06opynoBaHue JyIsl IEMOHCTpPALMHA
4. Umnynbe. 3aK0oH coOXpaHeHHsI UMITyJibca (34)
17 Kak BbI IXTYy Ha30BeTE... KommerorepHoe o6opyaoBanue
18 PeakTnBHOE IBIKEHUE B IPUPOJIE.
19 PaccnenoBanue JITII c momoIipio 3aKOHa COXPAHEHHSI UMITYJIbCa KommerorepHoe o6opyaoBanue
5. Cratuka (24)
20 Jlabopamopnas paboma: «OnpeneneHne IEHTPOB MACC PA3IMYHBIX TeJ (TPH O6opynosanue 1t
crocoba)»
1ab0paTOpHBIX PabOT M YICHUYECKUX OTIBITOB
21 KommprotepHoe 060pynoBanue
[TpumeHeHne MPOCTHIX MEXAHU3MOB B CTPOMTEINILCTBE: OT 3EMIISIHKH JJO HeOockpeba
6. MexaHn4yeckre KoJeOaHus ¥ BOJTHBI (34)
22 Buas MassTHUKOB 1 X KOJIeOaHUI O6opynoBaHHe A TEMOHCTPAIHIA
23 Uro nepeHocUT BoHA?
24 KonebaTenbHbIe cuCTEMBI B IPUPOJIE U TEXHUKE
7. DneKTpOMarHUTHBIE KOJIeOaHus ¥ BOJIHEI (21)
25 OKcreprMeHTaIbHAs MPOBEPKa CBOWCTB DM BOJH. Kommeroteproe o6opynoBanue
26 KommerotepHoe 06opynoBanue

HUccnenoBanue snekTpoMarHuTHOTroO u3inydeHuss CBU-neun




8. OnTuka (44)

27 . UsrotoBnenune Mozaenu kajeinockomna. KommnberotepHoe 000pynoBaHue
28 DKkcnepuMeHTaNbHast NPOBEPKa 3aKOHA OTPaXKEHUS CBETA. O06opynoBaHue JyIsl IEMOHCTpPALMHA
29 O6opynoBaHue st
Jlabopamopnas paboma: «V3mepenne nokazaTesst MPEIoMIICHUS BOJBD)

71a00paTOPHBIX Pa0OT U YUEHHYECKUX OIBITOB

30 Kak oTyiMuaroTcs moka3areMnpenoMIICHHs IIBETHOTO CTEKIIa O0opynoBaHue Jyist IEMOHCTpPALHA
9. ®u3uka aToMa ¥ aTOMHOTO s7pa (44)

31 [ornomieHue U ucmyckanue cBera aroMmamMu. ONTUYECKUE CIIEKTPBL.

Kommnsroteproe o6opynoBanue KomnerotepHoe
32 Wamepenne KI1J] conreunoit batapen

obopynoBanue
33 BrnusiHue palOaKTUBHBIX M3YYCHUH HA )KUBBIE OPraHU3MbI
34 Cr1ocoOFbI 3alIUTHl OT PaTHOAKTUBHBIX U3ITYyICHUAN




JIucT KOPPEKTUPOBKHU paboyeii mporpaMMbl
Jlara Jara CopepxaHrie KOPPEKTHUPOBKU (TeMa ypoka) ObocHOBaHME TIPOBEICHIS PexBU3UTHI Tloamuce 3amec
ypoka MPOBEJICHUSI 10 KOPPEKTHPOBKH JOKyMEHTa IupeKxTopa 1mo Y
o ¢baxty

IUIaHY

( mata u Ne npuxasa)




