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IInanupyemblie pe3ybTaThl 0CBOEHHS IPOrPaAMMBbl BHEYPOUYHOM 1€ TeJIbHOCTH
«Pu3uka B IKCIEPUMEHTAX»

(c ucnosib30BaHueM o6opynoBanus «Touka pocra») B 7-9 Kiraccax.

Peanuzanus nporpaMMbl cHOCOOCTBYET TOCTUKEHUIO CIEAYIONIMX Pe3yJbTATOB:
JIMYHOCTHBIE:
B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBHIA yUaIUXCS:

y4e0HO-TT03HABATENILHBI MHTEPEC K HOBOMY y4eOHOMY MaTepHally M CHocod0am pEIIeHHs HOBOH
3aJ1a9H;

OpHEHTAIlMs HAa TMOHMMAaHWE TPHYMH ycClexa BO BHEYYEOHOH EATENHHOCTH, B TOM YHCIIE HaA
caMOaHAJIM3 M CAaMOKOHTPOJIb pe3yJibTaTa, Ha aHalli3 COOTBETCTBUS PE3YJIHTATOB TPEOOBAHMIM
KOHKPETHOM 3aJa4u;

CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCHEUIHOCTH BHEYUEOHOW IesATEeIhbHOCTH,

Obyuarowuticss noIYUUM 803MONCHOCTb O POPMUPOBAHUSL:

BHYTPEHHEH MO3ULUU IIKOJIbHUKA HA YPOBHE IOJOXHUTEJIBHOIO OTHOLIEHUS K IIKOJIE, TOHUMAHMS
HEOOXOIUMOCTH y4€HHs, BEIPAXKEHHOT'0 B IIpeo01aJaHiuM yueOHO -I03HaBaTeIbHBIXMOTHBOB;
BBIPAXKEHHON YCTOWYMBOM yueOHO-1103HAaBATEIbHON MOTUBALIUN YUCHMUS,;

YCTOMYUBOro y4eOHO-I103HABATENBHOIO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM pelleHHs 3a1au.

MeTanpeamMeTHbIe:
B chepe peryasiTHBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUN yUaIIUXCS:

IJIAHUPOBATH CBOU ,Z[eﬁCTBPI}I B COOTBETCTBUU C IIOCTABJIEHHOMN 3az[aqel71 H YyCJIIOBHAMU €€ pcajiu3aluu,
B TOM YHMCJIC BO BHYTPCHHEM IIJIAHEC;

YUYUTBIBATE YCTAHOBJICHHBIC ITpaBUJjia B IIJIAHUPOBAHUH U KOHTPOJIC CHOCO63. PCUICHUA,

OCYILECTBJIATh UTOTOBBII U MTOIIATOBBII KOHTPOJIb 110 PE3YJIBTATY;

OLICHMWBATH MPAaBHUJIILHOCTH BBLINTOJIHCHUA I[eﬁCTBHSI Ha YpOBHC aHeKBaTHOﬁ peTpOCHeKTHBHOﬁ OIICHKU
COOTBETCTBHSI PE3Y/IHTATOB TPEOOBAHMAM JaHHOM 3aJ]a4M U 3aJJa4HOI 001acTH;

aJICKBaTHO BOCIIPUHUMATh NPEAJIOKEHUS U OLEHKY YUYUTEIEH, TOBAPHUILEH, POAUTENEH M JPYyrux
JIFOJICH;

pasnuyaTh Crocod U pe3yybTaT IeHCTBHS.

Obyuarowuticss nOIY4Um 803MOHCHOCMb HAYYUMCL:

B COTPYAHHUYCCTBEC C YUYUTCJIEM CTABUTH HOBBIC y‘le6HI)Ie 3aa4uu,

MMPOSABJIATH MTO3HABATCIIbHYIO UHUIIUATUBY B yT-Ie6HOM COTPYAHUUICCTBC,

CaMOCTOATCIIBHO aJACKBATHO OLCHHUBATH IIPAaBUJIbHOCTH BBIITOJHCHUSA HeﬁCTBHH U BHOCUTH
HGO6XOHI/IMBIC KOPPEKTHUBLI B UCITOJIHCHUC KAK 110 X0y €ro pcain3aliv, TaK U B KOHIIC I[eﬁCTBI/ISI.

B cdepe no3HaBaTeIbHBIX YHUBEPCATIbHBIX YUE€OHBIX JEHCTBUI yUaIInuxcsi:

OCYHIECTBIISATh MOUCK HEOOXOIuMOW HH(OpPMalNUU AJS BBIIOJHEHUS BHEYYEOHBIX 3aJaHUN C
UCTOJb30BAaHUEM Y4eOHOW JHuTepaTyppl M B OTKPHITOM HWH(GOPMALMOHHOM TPOCTPAHCTBE,
SHIMKIONEANH, CHPAaBOYHUKOB  (BKJIOYAash  DJEKTPOHHBIE, LU(DPOBBIE), KOHTPOJIUPYEMOM
npoctpancTBe MHTEpHETa;

OCYIIECTBIIATH 3aMUCh ((hUKCcalKio) BHIOOPOUHON HHPOpMALIUK 00 OKpYXkaIOIEeM MUpPE U 0 cebecaMoM,
B TOM 4HCJIE€ C MOMOIbI0 HHCTpymMeHToB MKT;

CTPOUTH COOOIIEHUS, MPOSKTHI B YCTHON M MUCbMEHHOH (hopMme;

MPOBOJUTH CPaBHEHUE U KJIACCU(UKALIUIO MO 331aHHBIM KPUTEPHSIM;

yCTaHaBJIMBAThH MPHYNHHO-CIICICTBEHHBIE CBS3H B N3Y4aeMOM KpYTe SBIICHHIA,

CTPOHTDH pacCyXJIeHUsl B popme CBS3M MPOCTHIX CYXKACHUH 00 00BEKTE, ero CTPOCHUH, CBOICTBAX U
CBSI3aX;

Obyyarowutics noxyyum 603MOACHOCMb HAYUUMBCL:

OCYIIECTBIIATh PAaCUIMPEHHBIA MOUCK MH()OPMALIUU € MCIOJIb30BAaHUEM PECYpCOB OMOIMOTEK U CETU
WHurepHer;

3aMuchIBaTh, (PUKCHPOBATH MHPOPMALMIO 00 OKPYKAIOIIUX SBICHUSX C MOMOILIBIO WHCTPYMEHTOB
HUKT;

OCO3HAHHO U MTPOU3BOJIBLHO CTPOUTH COOOIIEHHS B YCTHOM U MUCbMEHHOH (opMe;
OCYIIECTBJIATh BBIOOp Hamboiee 3(PPeKTUBHBIX CIOCOOOB pelIeHUs 3a/lad B 3aBUCHMOCTH OT



KOHKPETHBIX yCJIOBUH;

. CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIIOUAIOIIEE YCTaHOBJIEHUE IPUUUHHO-CIIEICTBEHHBIX CBSI3EH;

. MOTYT BBIUTHM Ha TEOPETUYECKHH YPOBEHb PEILICHMS 3a/ad: PELIECHUE 10 OIPEICICHHOMY IUIaHY,
BJIaJICHNE OCHOBHBIMM IPUEMAMM PEILECHUS, OCO3HAHUSA ACATEIBHOCTHU 10 PEIICHUIO 3a1a4H.

B chepe KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM ydaluxcs:

. aJICKBATHO MCIOJI30BaThb KOMMYHHMKATUBHBIC, IIPEXKIE BCErO - PEUYEBBIC, CPEIACTBA s PELICHUS
Pa3IUYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJOTHUECKOE COOOIIEHNE, BIIaJeTh

auanorundeckoi GopMoil KOMMYHUKAIIMU, UCIIONB3Ys, B TOM YHclie cpeacTBa U HHCTpyMeHTHIMKT u
JUCTAHIIMOHHOT O OOIIICHHUS;

. JIOMTyCKaTh BO3MOXHOCTh CYIIECTBOBAHUS y JIOJEH Pa3NUYHBIX TOYEK 3PEHHUs, B TOM YHCIE He
COBIAJAIONINX C €ro COOCTBEHHOW, M OpPUEHTHPOBATHCS Ha IMO3ULHI0 HapTHepa B OOLIEHUH U
B3aHMMOJCHCTBH,

. YUUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALMY PA3IMYHbIX O3ULIUNA B COTPYIHUYECTBE;

. (bopMyIHpOBaTh COOCTBEHHOE MHEHUE U MO3UIIHIO;

. JIOrOBapuBaThCsl U NMPUXOAUTH K OOIIEMY PEIIEHHIO B COBMECTHOH NeATEIbHOCTH, B TOM 4YHCIE B

CUTYyallUM CTOJIKHOBEHUS UHTEPECOB;
Obyuarowuticss nOIY4UM 803MOHCHOCMb HAYUUNBCAL:

. YUUTBIBATH M KOOPIMHUPOBATH B COTPYAHHUYECTBE OTIIMYHBIC OT COOCTBEHH O MO3UIINH IPYTUXIIFOICH;

. YVUUTBIBATH pPa3HbIC MHEHUS M HHTEPECHI U 00OCHOBBIBATh COOCTBEHHYIO MTO3UIIHUIO;

. MOHUMATh OTHOCHTEIIFHOCTh MHEHHI U TIOJIXOJIOB K PEIICHUIO MTPOOIIEMBI;

. apryMEeHTHUPOBATh CBOIO MO3UILIUIO M KOOPAMHHUPOBATH €€ C MO3UIUSAMH MapTHEPOB BCOTPYIHUYECTBE
IIPH BBIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JICSITEIILHOCTH;

. 3aJaBaTh BOIPOCKL, HEOOXOAUMEBIE JUIsI OpraHU3aIMi COOCTBEHHON NEATEIbHOCTH M COTPYIHUYECTBA
C MMapTHEPOM;

. OCYIICCTBIISATh B3AUMHBIN KOHTPOJIb M OKAa3bIBATh B COTPYJAHHYECTBE HEOOXOAMMYIO B3aUMOITOMOIIIb.

IIpeameTHbIe:

- OPHEHTHPOBATHCS B ABICHUAX M 00BEKTaX OKPYXKAIOIIETO MUPA, 3HATh T'PaHUIIBI UX TPHMEHHUMOCTH;

- MOHUMATh OTpeaeNeHns PU3NIECKUX BETMYUH U TTOMHUTH ONPEAEISIIone (hOpMYIIbI;

- MOHUMATh KaKUM (GU3HUECKUM MTPUHITUTIAM U 3aKOHAM ITOTYUHSIOTCS TE UITH UHBIE O0BEKTHI U SIBJICHUS
TIPUPOJIBL;

- 3HaHUE MOJEJNHU MOMCKa pelIeHui s 3a1a4 0 (PU3HKE; - 3HATh TEOPETUYECKUE OCHOBBI
MaTeMaTHKH.

- MIpUMEYaTh MO SIBJICHHI 1 00BEKTOB OKPYKAIOIIET0 MUPA;

- aQHAJIM3UPOBATh YCIOBUE 33/1a4H;

- nepedopMyIMPOBATh U MOJICIIUPOBATH, 3aMEHSTh HCXOIHYIO 33/1auy JIPYTOi;

- COCTaBJIATH MJIaH PEIICHMUS;

- BBIJIBUTaTh U MPOBEPATH NPEAJIATAEMbIE I PELIECHUS THIIOTE3bI;

- BJIAJIETh OCHOBHBIMM YMCTBEHHBIMH OIEPALIUSAMHU, COCTABJISIIOIIMMU MOUCK PEIICHUS 3aJa4u.

Conep:kaHnue MporpaMMbl BHEYPOUHOT 1eITeJILHOCTH / KJIacc

BBenenue. BronHoe 3ansartue. [{enu u 3amaun kypca. TexHuka 6€30MacHOCTH.

Pouib 3xcniepuMeHTA B KU3HU YeJI0BeKAa.

Teopus: V3yunTh OCHOBBI TeOopuu morpemHocreil. [lorpemHocTy npsMbIX U KOCBEHHBIX HM3MEPEHUI,
MaKCHUMallbHasi TOTPEIIHOCTh KOCBEHHBIX M3MEPEHUH, Yy4eT TMOrpPEHIHOCTEd U3MEpPEeHUuN IMpu
noctpoeHuu rpadukoB. [IpencraBienne pe3ynbTaToB U3MEepeHnid B (hopme TabIuIl U TpaduKoB.

IIpaxmuxa: OCHOBBI TEOPUHU NOrPELIHOCTEN NMPUMEHATH NPHU BBINOJIHEHUM SKCIEPUMEHTAIBHBIX 3ajad,
NPaKTHYECKUX paboT. (¢ Mcmojgab3oBaHueM obopynoBanusi «Touka pocra») Xapaxkmepucmuka
OCHOBHbIX U008 0eSIMENbHOCTIU:

[TpuBoauTh mpuMepsl 00BHEKTOB M3ydeHUs (U3MKU (du3ndeckue sBJeHUs, (PU3NYECKOe TENO, BELIECTBO,
¢usnyeckoe none). Habmogate u aHanu3upoBaTh (pusnueckue sBJIeHUS (PUKCHPOBATH M3MEHEHHUS
CBOWCTB OOBEKTOB, CPAaBHUBATh UX U 00001aTh). [I03HAKOMUTECS € IKCIIEPUMEHTAIBHBIM METOA0M
ucclieIoBaHus Npupoabl. Mcronb3oBaHrne U3MEPUTENBHBIX IPUOOPOB. BhinonHeHne 1abopaTopHbIX U
IIPaKTUYECKUX paboT. BeicTpanBaHue runore3 Ha OCHOBAHUM HUMEIOLIMXCS TaHHBIX.



Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpaBHOMEPHOE ABMKeHHE. [ paduueckoe npencrapienne nBuxeHus. Perenne
rpaduuecKkux 3aay, pacuer MyTH U CPeIHENd CKOPOCTH HEPaBHOMEPHOro ABMWKeHUs. [loHsTHE MHEpIUU U
uHepTHOCTH. [IpuMeHeHWe MaHHBIX (U3WYECKUX TOHATUH B IKU3HEACSITENHLHOCTH 4YenoBeka. Cuma
yIOPYTrOCTH, CUJIA TPEHUS.

Ilpaxmuxa: VccnenoBaHue 3aBHCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B INPYKUHE, OT CTEHEHU
nedopmanuu npyxuHsl. MccienoBanue 3aBUCMMOCTH CHUJIBI TPEHUSI OT CHJIBI HOPMAJIBHOTO JaBieHus. (¢
ncnoJib30BanneM ogopynoBanus «Touka pocray) Xapakmepucmura ocHOBHbIX 6UO08 0eAMENbHOCHI.

Ananm3 Tabsmi, rpadukoB, cxeM. [Tonck oObscHeHNST HAOII0JaeMbIM COOBITUSM. AHAJIN3 BO3HUKAIOIINX
mpoOJieMHBIX cUTyaluid. M300paxkaTh cUCTeMy KOOpPAMHAT, BBIOMPATh TEJIO OTCYETa U CBA3BIBATH €ro C
cucTeMoil koopauHaT. Mcnonp30BaTh cucTeMy KOOPAUHAT IS M3Y4EeHUS TPSIMOJIMHEHHOTO IBM)KEHUS Tela.
Hcnonp3oBanue M3MepUTEIbHBIX NMPUOOPOB. BrinonHeHne m1abopaTOPHBIX M IMpakTUYECKHX padbor (c
HCII0JIb30BaHUEM 000py10BaHus

«Touka pocra»). Pa3paboTka HOBBIX BapHaHTOB ONbITOB. Pa3paboTka M mpoBepka METOIUKU
SKCIEPUMEHTAIbHON paboThl. PaboTa B ManbIX rpynnax. AHaIU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT CBOE
peuienue, Aeiictus. [IpeacraBinenue pe3ynbTaToB MapHOU, TPYIITOBOHIEATEIFHOCTH. Y4YacTHE B IMAJIOTe B
COOTBETCTBHMHU C IPaBUJIAMU PEYEBOTO MOBEICHHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, rHIpOCTaTUYECKOE JABJICHHE, COOOMLIAIONIUECS COCY/IbI,
TUAPABIMYECKUE MAIIIMHBIL.

Ilpakmuka: 3a0auu: BBHITATKUBAKOIIAS CUJIA B PAa3JUYHBIX CHCTEMax; MpuUOOpbl B 3amadax
(cooOmarommmecst COCyabl, THAPABINYECKAE MAIIIMHBI, PhIYaru, 0J0KH). DKCIIEpUMEHTAILHBIE 3a/IaHMUS:

1)  wu3MepeHHe cuibl Apxumena,
2)  W3MEpeHHE MOMEHTa CUJIbI, JEHCTBYIOIIEr0 Ha phlyar,

3) wu3MepeHme pabOTHI CHUIIBI YIPYrOCTH TP MOABEME Tpy3a C IOMOINBIO MOABMXKHOTO WJIH
HETOJBIKHOTO OJioKa.(¢c ucmoJsib3oBanueM oGopynoBanusi «Touka pocran) Xapaxkmepucmuka
OCHOBHBIX U008 OeAMENbHOCIL.

Anamm3 Tabmui, rpadukoB, cxem. [lomck oOBsSCHeHUs HaAOIOJAaeMbIM COOBITHAM. lcrosib30BaHME

HU3MEPHUTEIbHBIX TPUOOPOB. BEINOIHEHHE TA0OPATOPHBIX M MPAKTUYECKUX pabOT. BricTpanBaHHErunoTe3 Ha

OCHOBAHUH MMEIOIIUXCSI JaHHBIX. PaboTa B MaIlbIX rpymmax.

AHanMM3UpPYyIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE pelieHue, aeictBus. Ilpeacrasienue pe3ynbTaToB
MapHOH, TPyNmoBoil aearenbHOCTH. [lonroroBka cooOlIeHWE W JOKIAgOB. YYacTHEe B JUANOre B
COOTBETCTBHH C MTPABUJIAMHU PEUEBOTO TOBEICHUS.

CrarTuka.

Teopus: bnok. Peiuar. PaBHoBecue TBepbIX Tell. YCIOBUsS paBHOBecusi. MomeHT cuibl. IIpaBuiio
MoMmeHTOB. Llentp Tspkectn. MccnenoBaHue pa3iMyHBIX MEXaHMYECKHX cucreM. KoMOMHMpOBaHHBIE
3a/1a4i, UCMHOJIb3Ys YCIOBUS PABHOBECHSI.

Ilpaxmuxa: VI3roToBieHne paboTaIONIEH CHCTEMBI OJIOKOB.

Xapaxkmepucmuka 0CHOHbIX 8U006 OesMeTbHOCMU:

Amnanus tabnun, rpagukos, cxeM. [Torck o0bsicHenns HabmogaeMbIM cOOBITUSIM. OTpeieieHue CBOICTB
puOOPOB 10 YepTexKaM U MOJENISIM. AHAIN3 BO3HUKAIOMIUX MPOOIeMHbIX cuTyauuid. Habmonate neiicteue
IPOCTBIX MeXaHU3MOB. [I03HaKOMUTBCS ¢ pr3nUecKoi MOzIeb «a0COMIOTHO TBEPAOE Teslo». PemmaTs 3a1a4un
Ha NpUMEHEHHE YcoBUA (MpaBuia) paBHOBecUs pblyara. [IpumeHsATh ycioBue (NMpaBUIIO) PaBHOBECHS



pbluara A OOBSICHEHHs JEHCTBHUS DPa3IMUYHBIX MHCTPYMEHTOB, HMCIIOJIb3YEMbIX B TEXHHKE U B OBITY.
Vcnonb30BaHNe HM3MEPUTENbHBIX MPHOOPOB. BrionHeHne 1a00OpaTOPHBIX M MPAKTHYECKUX PaAbOT.
JluarHocTuka W YyCTpaHEHHME HeuclpaBHOcTe npuOoOpoB. BeicTpauBaHue TrumoTe3 Ha OCHOBaHUU
UMeIoIIMXcsl JaHHbIX. Pa3paboTka HOBBIX BapuaHTOB oONbITOB. Pa3paboTka M mpoBepka METOJUKU
SKCIEepUMEHTaIbHON padoThl. PaboTa B MasbIX rpynnax. AHaIU3UPYIOT, BBIOUPAtOT 1 000CHOBBIBAIOT CBOE
pewieHue, nevictBus. llpeacraBieHue pe3ysbTaTOB IMAPHOM, TPYNIOBOW JAeATENBHOCTH. IloaroroBka
coo0mieHui 1 1ok1a10B. OCyIECTBISAIOT CAMOOIICHKY, B3aUMOOIICHKY /1€ TEIbHOCTH. YYacTHe B IHAJIOTE B
COOTBETCTBHUHM C IIPAaBUJIAMHU PEYEBOrO MOBEEHUSI.

8 Kiaacce TerioBbie IBJICHUSA.

Tennosoe pacumpenue Ten. IIpomecchl niuaBieHHs W OTBEPAEBAHHUSA, UCIAPEHHUsS] M KOHIEHCALMH.
Tennonepenaya. BiiaxHOCTh BO37jyXa Ha Pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. HaOmonenue tasHus npaa B Bonxe. 2. CKOPOCTH HUCHApeHUs pa3IHMYHbIX
xuakocteil. 3. Termnossie ABUTaTe M Oy yLIEro.

Jlabopamopuvie pabomel (¢ McMoJb30BaHuEeM 00opynoBaHusi «Touka pocra»): 1. I3MeHeHHS TITUHBI
TeJa TpU HArpeBaHMHM W oxnaxiaeHuu. 2. OtrimBKa mnapaduHOBOoro comjaruka. 3. HabOmomenue 3a
maaBjaeHueM Jipaa 4. OT 4ero 3aBUCUT CKOPOCTh ucnapenus xunkoctu? 5. HabnroaeHune TerionpoBogHOCTH
BOJIbI U BO3/TyXa.

Xapaxmepucmuxa 0CHOBHbBIX 81008 OesAMeNbHOCIU:

CamMocTosiTenbHO (POPMYIHPYIOT MO3HABATENBHYIO 3a7]a4y. YMEIOT C IOMOIIBIO BOIIPOCOB 100OBIBAThH
HepocTaroy nHpopManu. Mcmonap3oBaHue U3MEPUTENbHBIX TPHOOPOB. BrInonHeHHE 1a00paTOPHBIX U
MpaKTUYECKuX paboT. BrlcTpanBaHue ruNoTe3 HA OCHOBAaHUHM MMEIOILMXCS JaHHBIX. BolnonHeHue 3aganuit
[0 YCOBEPILEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka u mpoBepka
METOJMKU OSKCIEpUMEHTalIbHOM paborel. Pabora B Manbix rpynnax. AHaIU3UPYIOT, BBIOMpPAIOT U
00OCHOBBIBAIOT CBOE pelieHue, AeiicTBus. [IpencraBienue pe3yibTaToB NapHOH, TPYIOBOM 1€ATEIHHOCTH.
VY4actue B Auanore B COOTBETCTBUU C ITPaBUJIAMU PEYEBOT0O MOBEIEHUS.

dJIeKTpUYecKHe sIBJICHUS.

Mukpomup. Mopenu aroma, cymectBoBaBimme 0 Hadana XIX. Hcropus OTKpeITHS M JEHCTBHS
raJibBaHU4YecKkoro sieMenTa. Mcropus co3nanus snekTpodopHoit MamuHbl. OnbIT BonbTa. DiekTpryeckuii
TOK B JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosibzoBanneM odopynoBanns «Touka pocray)

1. Mogenu atomos. 2. 'ansBannueckue diieMeHTsl. 3. OnslTel BonbTa u ["ansBanu.
Jlabopamopusie pabomul.
1. Co3aHue raabBaHUUYECKHUX 3JIEMEHTOB U3 NOJPYYHBIX CPEICTB.
2. DNEKTPUYECKUN TOK B KUAKOCTAX CO3JAHUS «30JI0TOTO KIIFOUUKAY.
Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIIbHOCTH:

VYopaBasiioT CBO€W MO3HABATENHFHOM W Y4e€OHOW JeATETHbHOCTHIO TMOCPEICTBOM TOCTAHOBKH IIEJEH,
TJIAHUPOBAHMUSI, KOHTPOJIS, KOPPEKIIMH CBOUX JICUCTBUN M OIEHKHU YCIEHIHOCTH yCcBOEHHs. CpaBHUBAIOT
Croco0 U pe3ynbTaT CBOUX JACHCTBUM ¢ 00Pa3IOM - JIUCTOM COMPOBOXKJIACHUSA. OOHAPYKUBAIOT OTKJIOHCHUS.
OOnyMBIBAIOT MPUYHHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb M B3aUMOKOHTPOJIb. Vcnonb3oBanue
U3MEPHUTEIBHBIX PUOOPOB. BhImonHeHne 1a00paTOpHBIX U MPAKTUIECKUX padoT. BricTpanBaHue TUIIOTe3 HA
OCHOBAaHHMH UMEIOIIUXCS JTAaHHBIX.

DJIEKTPOMATHUTHBIE SIBJICHUSI.
MarauTHoe T0Jie B BemecTBe. MarHuTHas aHoMaiusa. MarHuTHble Oypu. Pa3HOBHUIHOCTH
ANEKTPOU3MEPUTENBHBIX MTPUOOPOB. Pa3HOBUAHOCTH AJIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnojb3oBanueMm odopynoBanusi «Touka pocray): 1. HarmsgHocTs moOBeneHHs
BEIIECTB B MarHuTHOM mosne. 2. [Ipe3eHTanmuu O MarHUTHOM Iojie 3eMJM M O MarHuTHBIX Oypsx. 3.
JleMoHCTpalus pa3sHOBUIHOCTEN 3JIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarisgHOCTh pa3sHOBUAHOCTEHN 3JIEKTPOIBUraTENEH.



Jlabopamopuvie pabomei: 1. iccnenoBanue pa3aMyHbIX JIEKTPOM3MEPUTENBHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHbBIX 8U008 OeAMETbHOCMU:

YHpaBisioT CBOCH IO3HABATCIILHONM M Y4eOHOH JCATEIBHOCTBIO IMOCPEJICTBOM IIOCTAHOBKH IICIICH,
IIJJAHUPOBAHMUSI, KOHTPOJIS,, KOPPEKIUH CBOMX JEMCTBUM M OLEHKHM YCIEIIHOCTH YCBOEHHs. CpaBHUBAIOT
crnoco0 U pe3yabTaT CBOMX JEHCTBUI ¢ 00pa3lioM - TUCTOM COMpoBOKAeHHUs. OOHApYKUBAIOT OTKIOHEHHUS.
OO61yMBIBAIOT MMPUUMHBI OTKJIOHEHUH.

OcyniecTBIISAIOT CAaMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb.

Onruyeckue siBJeHUS.

HUcrounmku cBeTa: TCIJIOBBIC, JIIOMUHCCIHCHTHBIC, HWCKYCCTBCHHBLIC. MHOI‘OKpaTHOG I/I306pa)KCHI/IC
npeaMeTa B HECKOJIbKUX IIJIOCKUX 3CpKajax. H3roToBUTH INEPpUCKOII U C €ro mnoMoumbro IHIPOBECTU
Ha6J'IIO)IeHI/I$I. HpaKTI/ILIeCKOC HCIIOJIb30BAHNUEC BOTHYTBIX 3CpPKaJl. 3pl/ITe.]'H)HI)Ie WJUIFO3UH, TTOPOXKIAACMBIC
MpCJIOMJICHUEM CBCTA. MI/Ipa)KI/I. Pa3zButue BoJIOKOHHOM onTUKU. McITo/Ib30BaHKE 3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu (¢ ucrob3oBanueM od6opynoBanus «Touka pocTa»)

1. PaznuuHble McTOuHUKH cBeTa. 2. M300pakeHue mpeamera B HECKOJIBKHX TUIOCKUX 3epKaiax. 3.
N300pakeHne B BOTHYTHIX 3epkaiax. 4. Vcrmonb3oBaHWE BOJIOKOHHOH ONTHUKH. 5. YCTpPOWCTBO
¢doroanmapaToB, KHHOIPOEKTOPOB, KaJICHI0CKOIOB.

Jlabopamopuvie pabomur: 1. IlpakTuyeckoe mNpuMeHeHHe TIIOCKMX 3epkail. 2. Ilpaxtuueckoe
UCIOJIb30BaHUE BOTHYTHIX 3epKaj. 3. 3roToBieHue nepuckona u HabJII0eHUS C TOMOLIBI0 MOJIEIH.
Xapaxmepucmuxa 0CHOBHbBIX 81008 OesmenbHOCIU
YupaBisiioT CBOEW TMO3HABATEIBHOM W Y4YEOHOW MESITENbHOCTBHIO IMOCPEACTBOM ITOCTAHOBKU IIEJIEH,
IJITAHUPOBAHUSI, KOHTPOJIS, KOPPEKIIMU CBOMX JEHCTBUU M OLIEHKH YCIEIIHOCTH YCBOEHHUs. BbIIensioT u
(bOopMYyITUPYIOT MTO3HABATENBHYIO 11€Jh. BBINIETSIIOT KOMMYECTBEHHBIEXapaKTEPUCTUKH 00BEKTOB, 33 JaHHBIC
cnoBamu. [IpHHHMArOT MO3HABATENBPHYIO LI€TTh U COXPAHSIOT €€ MPHU BHIMTOTHEHUH y4YeOHBIX JEeWCTBUU.
Oco3HatoT cBou AeiicTBrs. IMEIOT HAaBBIKUKOHCTPYKTHBHOTO OOIIIEHUST B MAJIBIX T'PYIITIAX.

YesioBek U npupoaa

ABTOMaTHKa B Hauled ku3HWU. [IpuMepbl MCHONIB30BaHUS aBTOMAaTHYECKUX YCTPOMCTB B HayKe, Ha
pou3BoOACTBe U B ObITy. CpencrBa cBs3u. Pagno u TeneBuaeHue. AnbTepHATUBHBIE HCTOYHUKU SHEPTHUU.
Buner snektpocraniuii. Heo6xonuMocTh SKOHOMHM TPUPOIHBIX PECYpPCOB M HUCHOJIb30BaHUS, HOBBIX
9KOJIOTMYHBIX M 0€30MacHbIX TexHoJoruid. Hayka 1 6e30nacHOCTb JIIOJeH.

Jemoncmpayuu: 1. poromaTepuabl U CIAWIBI 10 TEME.
Jlabopamopuvie pabomui: 1.VI3yuenne nedcTBUI CPEACTB CBA3HU, PAIUO U TEICBUICHUSI.

Xapaxmepucmuxa 0CHOBHbBIX 81008 OesmenbHOCIU:
CaMocrosiTenbHO (GOPMYJTUPYIOT TMO3HABATENbHYIO 3a7ady. YMEIT (MJIM pPa3BUBAIOT) CIOCOOHOCTH C
MTOMOIIBIO BOITPOCOB AOOBIBATH HEAOCTAIOIYI0 HH(OPMAIIHIO.

9 kiace

Kunematuka
CriocoObl omucaHusi MeXaHW4yeckoro nBrkeHus. Cucrema otcyeta. [IpsimonuHelHOe IBUKEHUE.
[IpsimonuHeitHOe paBHOMEPHOE ABMKEHUE MO TIOCKOCTH. [lepemeliieHne U CKOpOCTh MIPU PAaBHOMEPHOM
MPSMOJIMHEMHOM JIBUKEHHUU TIO TUJIOCKOCTH. OTHOCHUTENBHOCTh JBMKEeHUs. ClokKeHUe IBHKEHUH.
[TpuHIMn He3aBUCHMMOCTH ABIKeHMH. KpuBonmHeliHoe nBuxkeHue. /[BmxeHue Tena, OpOLIICHHOTO IMOJ
YIJIOM K FOpU30HTY. PaBHOMEpHOE NBHKEHHE MO OKPYKHOCTU. YTioBasi ckopocTh. Ilepuon u wacrora
BpaieHusi. CKOpoCTh U YCKOPEHUE TPU PAaBHOMEPHOM JABUKEHUU MO OKPYKHOCTH.

Jlabopamopnule pabomul (¢ UcNoJib30BaHUEM 00opyaoBanus «Touka pocray):



I/I3yquI/Ie JABHMXXCHUA CBOGO,Z[HO nagaromero TeJ’Ia.I/I3y‘ICHI/Ie ABUXKCHUS IO OKPYXKHOCTH.
HpuMeprze membvl NPOEKNMHbIX U ucczzedoeameﬂbc;cuxpa60m:
OnpeneneHI/Ie CKOPOCTHU PaBHOMEPHOI'O ABUKCHUA IIPHU UCITIOJIb30BaHUN TPEHAXKEpa «berosas JOPOKKa».

[Tpunuunsl paboTbl mpUOOPOB IJIsI U3MEPEHMS] CKOPOCTEH M YCKOpPEHUH.
[Ipumenenne cBOOOMHOTO MAJCHUS I U3MEPEHHUS PeakIMu denoBeka. Pacuer
TPAaeKTOPHUHM JIBMXKEHHSI EpCOHaXkel paccka3os P. Pacmo.
Xapakmepucmuka 0CHOBHLIX 8U008 OeAmenbHOCMU. YTeHNE U 00CYKICHNE TEeKCTa CTaTeil HHTEPHET-CaliToB,
00CyXJIeHHE JTOKJAI0B M IPE3CHTAIMi, COCTAaBJICHUE U pEIIeHHe 3ajay, 0OCYXJAeHUE CIOCOO0B pElICHHS
(moaroroBka k OI'D o ¢usuke).
JluHamMuka
Nuepunansublie cuctemsl oTcueTa. Cuna. 3akonsl HproTOHA. /[BHKEHME Tena Mo AECTBUEM HECKOIBKUX
cuil. JIBr>keHHe CHCTEMBbI CBSI3aHHBIX Tel. JIMHaMHKa paBHOMEPHOI'O ABM)KEHUS MAaTEpPUAIBbHOM TOYKH IO
okpyxkHocTH. Knaccesl cui. 3akoH BceMUpHOro TaroreHus. JIBmxenue niaHer. MIcKycCTBEHHBIE CITYTHUKH.
Conneunas cucrema. Mcropus pazsutus npencrasieHuii o Beenennoit. Ctpoenue u aBomonys BeeneHHOM.

Jlabopamopuvie pabomul (¢ NCNOJIb30BaHUEM 00opynoBaHust « Touka pocra»):
N3mepenne Macchl Tena ¢ MCIOJIb30BAHUEM BEKTOPHOI'O PA3JI0KEHU CUIIBL. 3ydeHne TpeHHs CKOJIbKEHUS.

HpuMeprze membvl NPOEKMHbIX U ucczledoeameﬂbCKuxpa6om:

IlepBble UCKYCCTBEHHBIE CITyTHUKH 3€MJIH.
Kak oTnMuaroTcs MeXaHMYECKUE IpoLecchl Ha 3eMileé OT MEXaHMUYECKUX IpoueccoB B kocmoce? Tena
ConneuHoil cucteMbl. OTKPBITHS Ha KOHYUKE ITEpa.

Xapaxmepucmuxa OCHOBHBIX 6U008 OesimelbHOCMU: YTEHWE U OOCYKJEHHE TEKCTa CTaTeld MHTEepHET-
CaiiToB, OOCYXXIEHHE [OKJIaJ0B M MPE3CHTAIMi, COCTaBICHHWE U pEUICHUE 3aaay, OOCYXKICHUE
cocoboB pemienus (moarotoska k OI'D mo ¢usuke).

HNmnyase. 3ak0H coXpaHeHHs MMITYJIbCA

Nmnynbe. I3MeHeHne uMITysibca MaTepraibHOM Touku. CrucreMa Tejl. 3aKOH COXpaHEHUs UMITYJIbCa.

Ilpumephvie memvl NPOEKMHBIX U UCCIEO0BAMENTLCKUX PAOOM.:

PeaktuBHOE nBUAKEHME B puponae. Paccnenoanue JTII ¢ moMoImpio 3aK0Ha COXpaHEHUS UMITYJIbCA.
Xapakmepucmuka 0CHOBHLIX U008 JesimelbHOCmU.: YTCHHE U 00CYXIEeHUE TeKCTa CTaTel MHTEPHET-CalTOB,
0o0CyXXJIeHHE JIOKJIAJIOB W TMpPE3CHTAIui, COCTABJICHHE U PEIICHHE 3a]ay, O0CYKJIEHHE CIIOCOOOB PEIICHHS
(mogroroBka k OI'D no ¢pusuke).

Craruka

PaBHoBecue Tena. MoMeHT cuiibl. Y CJIOBUSL paBHOBECH S TBEPAOTO Tena. [IpocThie MexaHU3MEI.
Jlabopamopuvie pabomel (¢ McnoJib30BaHueM odopynoBanusi «Touka pocrar): OnpeneneHue
[EHTPOB MacC pa3iNYHbIX TeJ (Tpu crocoba).

HpuMeprze membvl NPOEKNMHbIX U ucczzedoeameﬂbc;cuxpa60m:

[IpuMmeHeHue NPOCTHIX MEXaHU3MOB B CTPOMTENBCTBE: OT 3eMJITHKM A0 Hebockpeba. MccrnemoBanue
KOHCTPYKIIUHU BEJIOCHUIIE/IA.

Xapakmepucmuka OCHOBHbIX 6U006 OesmesbHocmu. YTEHUE U O6CY)K,Z[GHI/IC TEKCTa cTaTei HHTCPHCT-
CaliTOB, OOCYXJEHHME [OKJIaJ0B M IPE3CHTALMH, COCTABICHHE W pEIICHHE 3ajad, OOCYXKICHHE
croco0oB pemienus (nmoarotoska k OI'D mo ¢usuke).

Mexanuveckue KoJ1e0aHUs U BOJHBI

Mexannueckue konebanusa. IlpeoOpa3oBaHume »SHEpruM NpU MEXAaHUYECKUX  KOJIIEOAHMSIX.
MatemaTtuyeckuii W NpPYKUHHBI MasTHUKUA. CBOOONHBIE, 3aTyXalOUIME U BBIHYKJCHHbIE KoOJeOaHUS.
Pezonanc. Mexannueckue BOIHbIL. J[JMHA M CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnvle pabomul (¢ UcnoJib30BaHUEM 00opyaoBanus «Touka pocray):



W3ydenue konebaHNil HUTIHOTO MasiTHUKA.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!
CtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KonebaTenpHbie CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuxa OCHOBHbIX U008 OesmelbHOCMU: YTEHUE U OOCYXKICHHE TEeKCTa CTaTell WHTEPHET-
CaiiTOB, OOCYXICHHE AOKIA0B U MPE3CHTAIINI, COCTaBIICHIE U pElIeHUE 3a/1a4, 00CyKIeHHEe CIIOCOOO0B
pemrenns (moaroroBka k OI'D mo ¢usuke).

DJIeKTPOMATHUTHBIE KOJIEOAHNS U BOJIHBI

[Tepemennslii snexTpuyeckuii Tok. KonebaTenbHplil KOHTYp. BbIHYyX1eHHbIE 1 cBOOOHBIE DM KoNeOaHus.
OM BOJHBI U UX CBOMCTBA.
IIpumepnvie memol npoOEKMHBIX U UCCIEO0BAMENLCKUX pAOOM.:

[IpuHuMnbl paguocBs3M W TeneBUJeHUS. Bmusaue OM  wu3nydeHuMH Ha KUBBIE OpPraHU3MBL
OnextpomaruutHoe usnydenne CBU-neun.
Xapakmepucmuka OCHOBHBIX 8UO08 OesmeNbHOCmU: YTeHHe U OOCY)XJEHHe TEeKCTa CTaTell MHTEepHeT-
CaliTOB, OOCY)XJIEHHE JTOKJIAaJOB M IPE3eHTAlMi, COCTaBIECHUE U pelleHHe 3a7ady, 00CyXJeHHe CIOoCOOO0B
pemrenns (moaroroBka k OI'D mo ¢gusuke).
OnTnka

Hcrounuku ceta. JlelcTBUA cBeTa. 3aKOH IPSAMOJIMHENHOI O paCpOCTPAHEHUS CBETa. 3aKOH OTPaKECHUs
cseta. [locTpoeHne n300pakeHu B JIOCKOM 3epKajie. 3aKOH IMPEIOMIICHHS CBETa HATUIOCKON IPaHULe ABYX
OHOPOAHBIX Mpo3payHbIX cpel. [IpenomiieHne ceera B mpusme. Jucnepcus csera. fIBIeHHE ITOJHOIO
BHYTpEeHHEro otpakeHus. JIuu3bpl. ToHkue ymH3bI. ITocTpoeHue M300pa’keHUi, CO374aBaeMbIX TOHKHUMH
muH3amu. ['na3 u 3penue. Ontuyeckue npuOOpsI.

Jlabopamopuvle pabomul (¢ HCTOJIb30BaHHEM 000opynoBaHusi «Touka pocray):

DKcIepruMeHTallbHas MPOBEPKa 3aKOHA OTPAXKEHHSI CBETA.
N3mepenne nokazaTtesns mpesoMIIeHUs BOBI.
W3mepenne GoKycHOro pacCTOSHUS COOMpAIOIEil TUH3BI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

Hcropuss  uccleqoBaHus  CBETOBBIX  SIBJICHUI.

N3rorosiieHne Kanenockorna.

Xapakmepucmuka OCHOBHLIX U008 OesamenbHOCmuU. YTeHUEe U OO0CYKIEHHE TEeKCTa CTaTell MHTEpHET-
CaliTOB, 0OCY)XJIEHUE OKJIAJ0B U MPE3EHTALUH, COCTaBIEHUE U PELIEHHE 3a]ad, 00CYXIAEHHUE CIocO00B
pemrenus (nmoaroroBka k OI'D mo ¢gusuke).

®u3ukKa aToOMa ¥ AaTOMHOTIO siApa

Crpoenue atoma. [Tornomienue u ucmyckanue cera aromamu. Ontudeckue cnekTpbl. OnbiTel Pesepdopaa.
[Inanerapuas monens atoma. CTpOEHUE aTOMHOIO siipa. 3apsiIOBOE U MAacCoOBOE 4ucia. SaepHble CUJIBI.
OHeprusi CBsI3M AaTOMHBIX si7ep. 3aKOH paJMOaKTHUBHOro pacnaja. Anbda-u Oera-pacnansl. [IpaBuna
cmenieHus. Snepueie peakuuu. Jlesenne u cunres aaep. SnepHas suepreruka. Merounnku snepruu ConHua
u 3Be3]. Perucrpanus aaepHbIX U3ydyeHU. BiusHue paguoakTUBHBIX U3Jy4YE€HUI Ha JKUBBIE OPraHU3MBI.
Jlo3umeTpusi. DKoJorudeckue npoOaeMbl IAEPHON SHEPreTUKH.

HpuMeprle memvl NPOEKNMHbIX U MCCﬂ@()OGGm€JZbCKMXpG6OWl.'

Uctopus usyuenus aroma. Msmepenue KII/l conneunoii 6arapeu.

Xapakmepucmuka 0CHOBHbIX U006 0esAmenlbHOCHU.: YTEHHE U 00CYKIeHHEe TEKCTa CTaTell HHTEPHET-
CaliTOB, 00CYXAEHHME TOKIA0B U IPE3EHTALUI, COCTaBJICHNUE U PELIEHHUE 3a7a4, 00CYX AEHHUE CIIOCOOO0B
pewenus (nmoaroroska k OI'D o pusuke).

®opmbl Opranu3anuy 00pa3oBaTeJbHOI0 Mpouecca:



- IpyNIoBas; UHAUBUIYaJIbHas,

- (bpoHTaIBHAS.

Benyuiue TeXHOJIOTHN:

Hcnonp3yroTcss  37I€MEHThl  CIEAYIOIIMX  TEXHOJOIMM:  MpOeKTHas, MpoOJIeMHOro  00yd4eHus,
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHAS!, KPUTHYECKOT'0 MBIIIUIEHHSI, TPOOJIEMHOI0 IMAJIOTa, UTPOBAs.

OcHoBHbBIE MeTOAbI Pa00THI HA YPOKe:

Benymmmu  meromamu  o0ydeHHs — ABISIOTCA:  YaCTUYHO-TIOMCKOBOW, METOA  MaTeMaTHYeCKOro

MOJIEIIMPOBAHUs, aKCHOMAaTUYECKUH METOI.

D opMBI KOHTPOJIA:

Tak kak 3TOT Kypc SABJSIETCS JOMOJHUTEIBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCA.

VYuamuiicss yuyuTcs OLUEHHMBATh ceOs M JPYyrux caM, 4TO IMO3BOJISET pa3BUBATh YMEHUS CaMOaHAIM3a U
CIIOCOOCTBYET Ppa3BUTHIO CAaMOCTOSITENIbHOCTH, KaK CBOMCTBY JMYHOCTH Yyuallerocs. BbisiBieHue
MIPOMEXYTOYHBIX W KOHEYHBIX PpE3YJbTAaTOB Y4YallUXCSA IMPOUCXOAUT 4Yepe3 MNPaKTHYECKYIO
JeSITENIbHOCTD; 3a4€THbIE pabOThI:

. TeMaTHYECKas MMOI00pKa 3a1a4 Pa3IMUuHOr0 YPOBHSI CIIOKHOCTH C IIPEACTABICHUEM Pa3HbIX METOIOB
pelIeH sl B BHI€ TEKCTOBOIO JOKYMEHTA, pe3eHTaluu, Q3 i-aHu M1, BHAEOPOJIHKA HITH
web - crpanunm! (caiita)

. BBICTaBKa MPOEKTOB, IPE3CHTAIHIA,

. JEMOHCTPAIUs JKCIIEPUMEHTa, KAauyeCTBEHHOW 3aJadd C Ka4eCTBEHHBIM (YCTHBIM WM B BHJIE
OPUIOKEHHS, B TOM WYHCJE, IPE3CHTALMEH) OIMCAHWEM Tpolecca Ha 3aHATHH, (ecThBae
9KCIIEPUMEHTOB; (DH3HMUCCKUE OTUMITHAIBI.

Kaﬂeﬂnapno-TeMaanecmoe NJJAHUPOBAHUE 7 KJjacc

Ne|  [lara Tema ypoka Ucnons3oBaHue 000py10BaHHs [pumeyanne
HPOBENACHNA LIEHTPA €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOMN
Ilna daxk

HampaByieHHOCTel « Touka pocra»

1. Beegenue (14)

1 BBonnoe 3austue. Lemun KommnbroTepHoe 00opyaoBaHue
u3agadu Kypca. TexHuka
0€30IaCHOCTH.

2. Poab 3kcnepuMeHTa B JKH3HH YejioBeka (34)

1 CucreMa eIMHUILL, IIOHSATHE O KommeroTepHoe o0opyaoBaHue
MPSIMBIX KOCBEHHBIX
M3MEPEHUSX

2 duznueckuit O06opynoBaHue i1 JEeMOHCTpPAIINi
AKCIIEPUMEHT. Buib1
¢du3nyecKoro
AKCIIEPUMEHTA.

[TorpemHoCTh U3MEPEHUS.

Buasl norpemHocren

n3Mepenus. Pacuér

MOTPENIHOCTH U3MEPCHUS.




UlaGopaTopHnas pabota
«3mepenue oobema
rBepaoro tenay. [IpaBuina

o opMiIeHUs Ta00PaTOPHOU
[paboTBhI.

Ob6opynoBanue st 1a00paTOPHBIX
paboT M yUEHUUYECKHUX OIBITOB

3. Mexanuka (84)

1

PaBHOMEepHOE N
HEPaBHOMEPHOE JIBUKEHUS.

['paduueckoe npeacraBieHue
JIBUKECHHUS.

Pemenune rpapuueckux
3a/1a4,pacyer NyTH U CpeaHen
CKOPOCTH HEPaBHOMEPHOIO
JIBHKCHUSL.

O6opynoBanue 11 Ta00PaTOPHBIX
paboT M y4EeHHUECKUX OIBITOB (Ha
6azexomiiekToB A OI'D)

[Tonsatue nnepuuu
WHUHEPTHOCTH.
LlenTpoOexxHas cuna.

Cuna ynpyrocru, cuia
TpeHUs

JlaGopaTopHasipaborta
«HccnenoBanue
3aBUCUMOCTHU CHUJIBI
YIPYTOCTH, BO3HUKAOIIEH
B MIPY>KUHE, OT CTCTICHH
nedopMaIiy TPy KUHBD).

JlaboparopHas paboTa
«Onpenenenue
K03 HIMEHTa TPEHUIHA
TpuOOMETpEY.

O6opynoBanue s
71a00paTOPHBIXPAOOT H
yU4EHHYECKHX OIBITOB (Ha 0a3e
KoMIuIeKTOB it OI'D)

JlaboparopHas paboTa

«HccnenoBanue
3aBUCUMOCTHU CHJIBITPEHMS
OT CUJIbI HOPMAJIbHOT'O
JTABJICHUS.

O6opyznoBanue 1s171a00paTOPHBIX
PabOT NYYEHUYECKUX OIBITOB

4. I'mapocraTuka (12y4)

1 [TnoTHOCTH. 3amayua maps OO6opynoBaHHE IS TEMOHCTpAIUi
I'epona

2 Pewenue 3amau
MOBBIIEHHON CII0KHOCTH Ha
pacuer IIOTHOCTH BEIIECTBa.

3 Pemenue 3ana4 moBeimenHoi | O60pyaoBaHUE 1JIs J€MOHCTpAIAA
CIIOKHOCTH

4 JlaByieHuE KUIAKOCTH H
rasa.3akoH [lackas

5 CooOmaromumecs cocyibl.




JlabopaTopnas pabora
«M3roToBaeHne MoJenu
(doHTaHAY

JlaGopaTopHas pabora
«M3roroBnenue
Monenu (poHTaHa»

3akon llackans. JlaBrnenue
BXHUOIKOCTAX U ra3ax.
FI/I)IpaBJ'II/ILIeCKI/Ie MaIlInHHbI.
CooOmaromuecs cocy/bl.

O6opynoBanue st
1a60paTOPHBIXPAOOT U
YU4EHHUYECKHX OIBITOB (Ha Oa3e
koMIIekToB 11 OI'D

BriTankusaromast cuia.
3akoH Apxumerna.

O6opynoBaHue A 1eMOHCTpaIuit

10

JlaGopaTopHas pabora
«BbIsicHEHME yCII0BUI
TUTABAHUS TEJ»

11

bnok 3anay Ha 3aKOH
[Tackans, 3akoH Apxumena

12

bnok 3anay Ha 3aKoH
[Tackans, 3akoH Apxumena

O6opynoBanue s J1a00PaTOPHBIX
paboT U YIEHUIECKUX OTBITOB

5. Craruka (104)

bnok. Prruar

PaBHOBecHe TBEpABIX TEIL
MowmenT cuibl. [1paBuino
MOMEHTOB

LenTtp TsKECTH.
Hccenenosanue pasimyHbIX
MEXaHUYECKUX CHCTEM

KoM6unupoBanHusble 3a1aun
WCIOJIb3YSl YCIIOBUS
paBHOBECHS

KomOunupoBaHHble 3a1a4u
WCIOJIb3YSl YCIIOBUS
paBHOBECHS

OO0opynoBaHue 111 1€MOHCTpAIINi

JlabGopaTopHas pabora
«M3roroBnenue padoTaromiei
CHCTEMBI OJIOKOBY.
Odopmiienue 6710Kk0B

PaGoTa Hax mpoekToM
«bnokny. JlabopaTopHas
pabora «M3roToBreHue
paboTarotel CuCTeMbI
OJIOKOBY.

JlabopaTopnas pabora
«M3roroBneHue padoTaromiei
CHCTEMBI OJIOKOBY.

OO6opynoBanue 1151 JJaOOPaTOPHBIX
paboT M yUEHUYECKUX OIBITOB

Odopmienne paboTbl

3amuTa NpoeKTa
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3ammra mpoeKTa




KaneﬂnapHO-TeMaanecxoe INJJAHUPOBAHUEC 8 kiacce

Ne Hata Tema ypoka
IPOBEICHNUS

Ilina dax

HUcnonb3oBanue 000pynoBaHus
LIEHTpAa €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKON HaPaBICHHOCTEN
«Touka pocra»

[Ipumeuanune

1. Beeaenue (14)

1 Bronnoe 3ansitue. [lenn u
Bajaun Kypca. TexHuka
0€30MacHOCTH.

KommnbrorepHoe o0opyroBanue

2. TensoBbie aBaeHus (12 )

1 PazHooOpasue TeninoBsIx
sBiieHuil. TeminoBoe
pacumpeHue Tell.

KomnsrotepHoe o6opyaoBanue

2 JlaboparopHas paboTa
«VI3MeHeHns NIIMHBI
TeNanpyu HarpeBaHUU U
OXJIXKICHUI)).

O6opynoBanue Aas1a00paTOPHBIX
paboT MyYEHUIECKHX OIBITOB

3 Tennonepenaya.
Ha0mronenue
TETJIONPOBOTHOCTH BOIbI
W BO3JIyXa.

OO6opynoBaHKe A1 1EMOHCTPALIHHA

4 JlabopaTopnas pabora
«M3mepenue ynenbHon
TEMJIOEMKOCTH Ppa3IMYHbIX
BEILIECTBY.

5 [ImaBiieHrE U OTBEpAECBAHUE.
JlabopaTopnas pabora

«OTnuBKa napauHOBOTO
COJITaTHKa»

ObopynoBanue st
71a60paTOPHBIXPAOOT U
yU4EHHYECKHX OIBITOB (Ha 0a3e
KOMIUIEKTOB g OI'D

6 JlaGopartopHas paboTa
«HaoOmronenue 3a
[IaBJIEHUEM JIbIIA

O6opynoBanue  ais
1abopaTopHBIX paboT U
YYCHUYECKHX OIBITOB

7 PCH_IGHI/IC OJIMMITNAHBIX
3aJ1a4 Ha ypaBHEHUE
TEIIOBOrO OaaHca

O6opynoBanue ajst
JIEMOHCTPALHN

8 Pemrenue onuMnnagHbIx OO6opynoBaHME 15 1EMOHCTPALNI
3aJ1a4 Ha pacu€T TEMJIOBBIX
MPOLIECCOB
9 JlaGopaTopus
KpucTtauiorpadum.
10 Hcnapenne u KoHIEHCAITHS. O6opynoBanue 1Sl IEMOHCTpAIUit
11 CocraB aTMocdepsl, ObopynoBaHue 11 JeMOHCTpaLUi

Ha6J'II-O,HeHI/Ie nepexoaa
HCHACBIIICHHBIX IIApOB B
HACBIIIICHHBIC.
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BnaxxnocTs Bo3ayxa Ha
Pa3HbBIX KOHTUHCHTAX

O6opynoBanue 1151 1EMOHCTpAINit

3. dnekTpuyeckue siBjaenus (84)

1

Muxkpomup. Moaenu atoma,
CYILECTBOBABIINE J10
HavamaX|X

OO6opymoBaHUE IS TEMOHCTpAIUi

Hcropust OTKpbITHSA U
JIEUCTBUSA
rajbBaHUYECKOr03JIEMEHTA

Ucropust coznanus
ANEKTPO(GOPHOI MAIITIHBI

KomnbroTepHoe ob6opynoBaHue

OnbiTel BosbTa.
DJIEKTPUYECKUM TOK B
ANEKTPOIUTAX.

KommnbsroTepHoe obopyaoBanue

Pemenne OJIMMIIMaAHbIX 3a1a4
Ha 3aKOHBI ITIOCTOSAHHOI'O TOKa

OG6opynoBaHue s IeMOHCTpaIui

Habmonenne 3aBucumMoctu
COIPOTUBIIECHUS
MPOBOAHUKA OT
TEMIIEPaTYpPBhI.

OO6opynoBaHue IS TEMOHCTpAIUi

JlaGopaTopHas pabora
«Onpenenenne

CTOMMOCTHU
M3PACXOJOBAHHOU
JIEKTPOIHEPrUun

10 MOLTHOCTH NMOTPEOUTENS U
10 CYETYUKY»

O6opynoBanue aJis
1ab0paTOPHBIXPAOOT U
YUYEHHUYECKHUX OIBITOB (Ha O6a3ze
KOMILIEKTOB Jij1s1 OI'D

Penrenne ommMmmaaHbIX
3a7a4 Ha TEIJIOBOE
NENCTBUE TOKA

O6opynoBaHue s IeMOHCTpaIui

4, JNeKTPOMArHUTHBI

e siBjienus (34)

1

DJeKTpOMarHuTHbIE
SIBJICHUS.
DNeKTpOu3MepUTENIbHbIE
prOOPBHI.

O6opynoBaHue sl IeMOHCTpaIui

MarnuTHas aHOMaJTusl.
MaruauTHbIe OypHu

PasnoBugHocTu
3JIEKTpOABUTATENEH

OO6opynoBaHue IS TEMOHCTpAIUi

5. 0mn

THYCCKHE ABJICH

us (74)

Hcroununku cBeTa: TCIIJIOBBIC,
JJFIOMUHECII CHTHBIC

DKCIepuMEHT HaOJII0IeHNE.
MHorokpaTtHoe
n300paxeHUEerpeaMeTa B
HECKOJIBKHX TIOCKHX
3epKasiax.

O6opynoBaHue s 1eMOHCTpaIui

M3roToBUTH NEPUCKOI U C

€ro NOMOMIbIO MPOBECTH

O6opynoBaHue 51 I€MOHCTpaIui




HAOJIOIEHUS

[IpakTrueckoe
KCIIOJIb30BAaHUE BOIHY THIX
3epKal

OO6opyoBaHKe AT 1EMOHCTPALIHHA

3pUTeNbHBIE NILTIO3UH,
[Topoxaembie
MIPEJIOMIIEHHEM CBETA.
Mupaxu.

PazBuTHE BOITOKOHHOMN
ONTHKH

Hcnonb3oBanue
3aKOHOBCBETA B TEXHUKE

ObopynoBaHue IS 1eMOHCTpaLil

6. YesoBek u mpupoaa (34)

32 ABTOMATHKA B HaIllEH KU3HU

33 Panuo u Tenesunenue

34 AJbTEepHATHBHBIC
HUCTOYHUKUIHEPTUU. Buibl
AIEKTPOCTAaHLINI

KomnbsroTepHoe obopynoBanue

KanennapHo-temaTudeckoe niiannposanue 9 kiace

Ne

JlaTa
MIPOBENICHUS
Ilna dak

Tema ypoka

Hcnonb3oBanue 000py10BaHMs
LIEHTPA €CTECTBEHHOHAYYHOM U
TEXHOJIOTNYECKOI
HanpasieHHocTer « Touka
pocTtay

IpUMEYaHue

1. Beenenue (14)

1

BgonHoe 3ansitue. Lenu u
3amaun Kypca. TexHuka
0€30MacHOCTH.

KomnberoTepaoe obopyaoBanue

2. Kunemaruka (74)

1 CriocoObl onucaHus O6opynoBanue st
MEXaHUYECKOTO JIBH)KEHUS JIeMOHCTpalui

2 [IpsimonuueitHOE O6opynoBanue st
pPaBHOMEPHOEIBUYKEHHE 1O JI€MOHCTpalui
IJIOCKOCTH.

3 OTtHOCUTENBHOCTD ABUXKEHUS. | OOGopynoBaHuUE s
CrnoxxeHne nBUKECHU. JEMOHCTpalni

4 JlabopaTopHbie pabOTHI: O6opynoBanue  1Jjs
«M3ydeHne NBUKEHUS 1a00paTOpHBIX paboT U
CBOOOJIHO MAJIAIOIIETO0 TeNa», | YYEHHMYECKHUX OINBbITOB
«M3yueHne qBUKEHUS Teaa
10 OKPYKHOCTU»

5 Kak n kyna nonerena OO6opynoBaHue IS TEMOHCTpAIUi

BUIIHEBAA KocToyka? Pacuer




TPAeKTOPUU JBUKEHUS TEJl
UIIEPCOHAKEN pacCKa30B
P.Pacms o MioHxay3eHe

6 Hcropuueckas ObopynoBaHue s 1EMOHCTpAIHii
PEKOHCTPYKIIUS ONBITOB
lManunes mo onpeneaeHUO
yCKOpeHus g.

7 Omnpenenenue CKOpoCTu O6opynoBanue A1t 1EMOHCTPALIHA

PaBHOMEPHOI'O JBUKCHUS
MIPUHUCIIOJIb30BAHU U
TpeHaxxepa

«OeroBas TOpOXKKay.

3. Junamuka (84)

1 Cuiia BOJIM, cuita yOSKIeHUS OO6opynoBanue 1151 TEMOHCTPAIHit
WIN cuia - pu3ndeckas
BEIHMYMHA?
2 JlaGoparopHas pabora: O6opynoBanue s
«M3mepenne maccel Tenay 1a00paTOPHBIX paboT U
YUYEHUYECKUX ONBITOB
3 JIBUKeHuUE Tena mnoj
eICTBUEM HECKOJIbKHUX CHJI
4 JIBM>KEHUE CUCTEMBI O6opynoBanue ajst
CBSI3aHHBIX TeI JIEMOHCTpaLUi
5 JlaGopatopHble O6opynoBanue s
paboTsl: «3yuenue 1a00paTOPHBIX paboT U
TPEHUSCKOJIBKCHUSD) YYEHUUYECKHUX OIBITOB
6 JlnHamuka paBHOMEPHOTO O6opynoBanue 111 TEMOHCTpAIHi
JBWKEHUS TI0 OKPY>KHOCTH
7 Ucropus pazButus OO6opynoBanue 1151 TEMOHCTPAITHi
IIPECTABIEHUH O
Bcenennoii.
ConHeuyHas cuctema.
8 OTKpBITHS HA KOHUUKE Ob6opynoBanue
nepa. [lepBrie JUTSIIEM OHCTpal Al

HCKYCCTBCHHbBIC CITYTHUKHU

3emMutn.

4. Amnyasbce. 3akoH

coxpaHeHUus1 UMNyJbca (34)

1 Kak BbI IXTy Ha30BETE... KommneroTepaoe obopynoBanue
2 PeakTHBHOE JIBHKEHUE BIPUPO/IE
3 PaccnenoBanue JITII ¢ KomnproTepaoe o0opyaoBaHue

IIOMOIIBIO 3aKOHA
COXpaHCHHA UMITYJIbCa

5. Craruka (24)

UlaGopaTopHas padora:
«OnpeeneHne EHTPOB Macc
[pa3IMYHBIX Tel (TpU
criocoba)»

O6opynoBanue TSt
mabopaToOpHBIX paboOT H
VIEHUYECKHX OIBITOB




[IpumeHeHne npoCcThIX
MEXaHU3MOB B CTPOUTEIHCTBE:
OT 3eMJISIHKH J10 HeOocKpeOa

KommeroTepaoe obopyaoBanue

. Mexannueckue KoJ1e0aHusA U BOJHBI (34)

Brasl MasSTHUKOB M KOJI€OaHUs

Uto nepenocut BoaHa?

6
1
2
3

KosiebaTeIbHBIE CHCTEMEI B
MPUPOAC U TCXHUKE

OO6opynoBaHKE IS IEMOHCTpaIuid

7. DJIeKTPOMArHUTHbIE KOJIeOaHusl U BOJIHBI (24)

1 DKCIIepuMEHTaIbHasl TPOBEPKa
cBorictB OMB
2 Wccnenoanue OM uznydeHus

CBY-ieun

KomnsroTepHoe o6opynoBaHue

8. OnTuka (449)

1 M3roToBieHne MOETH KomnsrotepHoe obopynoBaHue
KaJICI10CKOoIa

2 DKcrepuMeHTalbHas mpoBepka | OOopyaoBaHue I AEMOHCTPAIHA
3aKOHA OTpPaKEHUs CBETa

3 UlaGopaTopHnas pabora O6opynoBanue s J1a00paTOPHBIX
«I3MepeHune nokasarens paboT U yUEHUYECKUX ONBITOB
PETOMIICHHSI BOJBI»

4 Kak oTiMuaroTcs nokazaTenu O6opynoBanue 1715 TIEMOHCTpAIUi

MMPCIIOMJICHHA IBETHOI'O CTCKJIA

9. ®u3uka aToMa U aTOMHOIO0 sApa (44)

[Tornomenne u UCIyCKaHue
cBeTa aToMaMH. ONITHYECKHE
CIIEKTPBI

N3mepenue KII/ comHeunbix
Oatapen

Brnusaue PAaAUOAKTUBHBIX
I/ISJ'Iy‘leHI/Iﬁ Ha XHMBBIC
OpraHU3MbI

Cr10coOBI 3aIUTEI OT

PAANOAKTUBHBIX H3J'Iy‘-leHHI>i.

KommsroTepaoe obopynoBanue




