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IHosicHuTeILHAA 3aIUCKA

[Ipeametnsiii kypc «lIpuxnannas (usuka» npeaHasHauyeH I y4Yalluxcs
CTapiled IIKOJIbI, BHIOPABIINX €CTECTBEHHO-HAYYHBIN, (hU3MKO-MaTEMaTUYECKUN
WIN UWHXEHEpHbIH mpodusb oOydeHus, a TakkKe JUIsi TeX, KTO MPOSBUI
MOBBIIICHHBI UHTEPEC K M3YUYEHUIO (DM3UKU U MaTeMaTuku. JlaHHBIA Kypc CBsI3aH
collepKaTelIbHO € KypcaMu (U3MKM M MaTEMaTUKH OCHOBHOM IIKOJBI, T.€.
COJZIEp’KaHME Kypca HOCUT UHTETPUPOBAHHBIN xapakTep. M3yduenue npeaiaraemoro
OpEeIMETHOTO0 Kypca HampaBiIeHO Ha YriyojneHue u o00oOIIeHHe 3HaHUMN
IIKOJILHUKOB O (PU3UYECKHUX MPOIEccax U yCTPOUCTBAX.

B Xxome w3ydeHHMs JaHHOM IIPOrpaMMbl BHEYPOYHOM JAEATEIBHOCTH
0Oy4aroIuecs: He TOJIBKO YJOBIIETBOPAT CBOU 00pa3oBaTeIbHbIe MOTPEOHOCTH, HO
Y TIOJIy4aT HaBBIKK UCCIIEA0BATEIbCKON IEATEIbHOCTH, IO3HAKOMSATCS C METOAAMHU
ucclea0Banus B (pU3MKe.

Eme onHO Ha3HaueHue JaHHOM NpPOrpaMMbl BHEYPOUHOHM JAESTEIBHOCTH —
OBJIQZICHUE YYalIUMUCS CHOco0aMu M3MEpPEHUs] (PU3NYECKUX BEJIUYMH U OLIEHKH
TOYHOCTH U3MEPEHUI, 3HAKOMCTBA C METOIOJIOTHEN 3KCIIEPUMEHTA.

N3yuenne  mporpammsl  «llpukiagHas  ¢usuka»  HampaBiIeHO Ha
JNOCTHXKEHHE CIEAYIOIMX LETeH:

o Ilokazarp oOyuarolUMCSi €IWHCTBO 3aKOHOB NPHUPOJbI, HPUMEHUMOCTb
3aKOHOB (PM3MKH K >KMBOMY OpraHU3M, a TaKXe IOKa3aTb B KakuUX cdepax
1po(hecCUOHATIBHON JEATEIbBHOCTH UM IPUTOJIATCS IOJTyYEHHBIE 3HAHUS.

o Coznmate ycnoBus i (HOPMHUPOBAHMSI W Pa3BUTUS HMHTEJUIEKTYaJIbHBIX U
MPaKTUYECKUX YMEHHUI 00yJaromuxcs B 00J1acTh (PU3NUECKOT0 SKCIIEPUMEHTA.

o Pa3BuBaTh Mo3HaBaTENbHYIO AKTUBHOCTh U CAMOCTOSITEIBHOCTD, CTPEMIIEHHE K
CaMOPAa3BUTHUIO U CAMOCOBEPILIEHCTBOBAHMIO.

3ajaun Kypca BHEYPOUHOU JAeATEIbHOCTH:

o CnocoOcTBOBaTh (POPMUPOBAHUIO TIO3HABATEIHLHOTO WHTEpeca K (U3HKE,
Pa3BUTUIO TBOPUYECKUX CIIOCOOHOCTEN 00yUarOImMXCs.

o Pa3BuBaTh UHTEIIEKTYATBHYIO KOMIIETEHTHOCTH O0YYarOIIHXCA.

o @opMHpOBAaTH HABBIKM  BBIMOJIHEHUS TMPAKTUYECKUX  pabOT, BeICHUS
UCCIIE0BATEIBCKOM IESITENBHOCTH.

o CoBepIIeHCTBOBAaTh HABBIKM PAOOTHI CO CHPABOYHON M HAYYHO MOMYJISPHOMU
JUTEPaATyPOH.

InanupyemMbie pe3yJabTAaThl 0CBOEHHS POrPaMMbl BHEYPOUHOI
nesiteibHocTH «IIpukiaagnas pu3nka» (¢ MCMOJIb30BAHHEM 000PY/I0BAHMS
«Touka pocra») B 9-11 Ki1accax
Peanu3zarius mporpaMMbl CIIOCOOCTBYET AOCTHIKEHHIO CICAYIOIINUX Pe3yJIbTATOB:

JInyHOCTHBIE:
B chepe TMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUN yUaIHXCS:

* y4eOHO-TI03HABATENIbHBIN MHTEpPEC K HOBOMY yueOHOMY MaTepuany U crnocodam
pelieHus: HOBOM 3a1auu;



* OpUEHTAIUs Ha TOHUMaHKUe MPUYHH yCliexa BO BHEYY€OHOM NesTEIbHOCTH, B TOM
YHUCJIE Ha CaMOAHAJIM3 M CAMOKOHTPOJIb PE3yJIbTaTa, HAa aHAJIU3 COOTBETCTBHUSA
pe3yJIbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a]1a4H;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH BHEYy4YE€OHOU
NEATEIbHOCTH;

Obyuarowuiics noayuum 603MONCHOCY OJisl POPMUPOBAHUA:

* BHYTPEHHEW MO3ULMHU LIKOJIBHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOIICHHS K
IIKOJIE, TOHMMAaHHUS HEOOXOJMMOCTH YYEHHs, BBIPAKEHHOTO B MpeoOafaHuu
y4eOHO-T103HABATEIbHBIX MOTHBOB;

* BEIPOKEHHOM YCTOWYHMBON yueOHO-TI03HABATEIBHON MOTHUBALIUN YUCHUS;

* YCTOWYHMBOTO Y4eOHO-TIO3HABATENBFHOTO MHTEpPEca K HOBBIM OOIIMM croco0am
pemeHus 3aaad.

MeTtanpeaMeTHbIe:

B cdepe pery asiTHBHBIX YHUBEPCAIbHBIX YU€OHBIX NIEUCTBUN yUaIIUXCS:

* IUIAHWPOBATh CBOU JEHCTBHUS B COOTBETCTBHUM C ITOCTaBICHHOW 3ajadei H
YCIIOBHSIMU €€ peaju3alliy, B TOM YHCJIE BO BHYTPEHHEM ILUIAHE;

* YUYUTHIBATh YCTAHOBJIEHHbIE NpPaBWJIa B IUIAHUPOBAHUU U KOHTpOJE crocoda
peuieHus;

* OCYILIECTBJIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh MPABUJIBHOCTh BBIMIOJIHEHUSI ACHCTBUS HA YPOBHE aJI€KBATHOM
PETPOCIEKTUBHOM OLEHKH COOTBETCTBUSA PE3YJIbTATOB TPEOOBAHUAM JTAHHOU
3aJ1a4y ¥ 3aJa4HOM 00JIacTH;

* aJCKBATHO BOCIPUHUMATH MPEIJIOKEHUS W OLEHKY YYMTENIeld, TOBAapUUIEH,
POIMTENEN U IPYTUX JIHOJIEN;

* pa3ianyaTh cocod U pe3ysabTar JeHCTBUS.

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC yUeOHbBIE 3a/auu;

* IPOSIBJIATH MO3HABATENIbHYIO0 MHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIBHO aJ€KBATHO OLICHUBATh NPABUJIBHOCTH BBIIIOJIHEHMS IEUCTBUS U
BHOCHUTH HEOOXOMMbIe KOPPEKTUBBI B HCIIOJIHEHHUE KaK MO XOAY €ro peain3alluy,
TaK ¥ B KOHIIE IEUCTBUA.

B cdepe mo3HaBaTeIbHbIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUN yUAIIUXCS:

* OCYILECTBJIATh MOUCK HEOOXOIUMOM MH(OPMAIIUU AJI BHINOIHEHUS] BHEY4€OHbIX
3alaHdid €  HCMOJb30BaHUEM  y4yeOHOM  JuTeparyppl M B OTKPBHITOM
MH()OPMAITMOHHOM TPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOYAs
AJIEKTPOHHBIE, IUPPOBHIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNurepHera,

* OCYIICCTBIIATH 3aMuCh ((hUKCaIHio) BHIOOPOUYHON HHPOpMAITUK 00 OKPYKaIOIIEeM
MUpE U 0 cebe caMoM, B TOM 4ucie ¢ momolnsio nHectpymenToB UKT;

* CTPOUTH COOOIICHHUS, TPOCKTHI B YCTHOM M MHUCHbMEHHOM (hopMe;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIMIO MO 33JaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U B U3y4a€MOM KpYT€ SBJICHHIA;



* CTPOUTH paccyxAeHus B (opMe CBSI3U MPOCTHIX CYXIEHUH 00 00BeKTe, ero
CTPOEHUH, CBOMCTBAX U CBA3AX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMbCA!

* OCYIIECTBIISATh PACUIUPEHHBIA TOUCK UH(POPMAIIMH C UCIOJIb30BAaHUEM PECYpPCOB
oubsmortek u cetu HTEpHET;

* 3anuchiBaTh, (UKCUPOBATH HHOOPMAIMI0O 00 OKPYXAIOIUX SBJICHUSX C
nomMoibo UHCTpymeHToB UKT;

* OCO3HAHHO ¥ MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM M MUCEMEHHOM (hopMme;
* OCYHIECTBJIATh BBIOOp Hambosee 3(h(HEKTUBHBIX CIMOCOOOB PEIICHHS 3aaad B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBUM;

* CTPOHUTH JIOTMYECKOE PACCYKIEHHE, BKIIOYAIOIIEe YCTAHOBJICHHWE MPUYUHHO-
CJICICTBEHHBIX CBSI3EH;

* MOTYT BBIUTHM Ha TEOPETHYECKHM YPOBEHb PEIICHUSA 3a4a4: PELICHUE II0
OIpE/IEJICHHOMY IUIaHYy, BJaJIieHHE OCHOBHBIMHU IpPHUEMaMM PEUICHHs, OCO3HAHUS
NESTEIbHOCTH IO PELICHUIO 3a/1a4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUalUXCS:

* aJeKBATHO MHCIIOJb30BaTh KOMMYHHUKAaTUBHBIE, MPEXKIE BCEr0 - pEUEBbIE,
CpelcTBa JUIsl pEUICHUS PA3IMYHbIX KOMMYHHUKATUBHBIX 3a/lad, CTPOUTh
MOHOJIOTHUECKOE COOOUICHHE, BIAJETh IUATOIMUecKOl (pOopMON KOMMYHUKAIIWH,
UCIONB3Ys,, B TOM uucie cpenctBa U uHcTpyMeHTsl MKT u auctanumoHHOTrO
OOIICHMS,

* JIOMYCKaTh BO3MOKHOCTH CYIIIECTBOBAHUS Y JIFOJIEH Pa3lINYHBIX TOUYEK 3pEHUs, B
TOM YHMCJI€ HE COBMAIAIOIINX C €T0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA TO3UIIUIO
napTHepa B OOIEHUHU U B3aUMO/ICHCTBUH;

* YUUTHIBATh Pa3HbIe MHEHUS U CTPEMHUTHCS K KOOPAWHAIIMU PA3TUYHBIX TO3UIIHHA
B COTPYJTHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIINIO;

* IOTOBApUBATHCA U MPUXOJIUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JEATEIbHOCTH,
B TOM YHCJI€ B CUTYallUU CTOJIKHOBEHHS] HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCb HAYUUMbCA!

* YYUTHIBaThb U KOOPJIMHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOMU
MO3ULIUH IPYTUX JHOJIEH;

* YYUTHIBATh pa3Hble MHEHHUS M HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

* MIOHUMATh OTHOCUTEIBHOCTh MHEHHUI U TIOJXO0B K PEIICHUIO MTPOOIEMBI;

* apryMEHTHpPOBATh CBOIO TIO3HWIMIO ¥ KOOPAWHUPOBATH €€ C TIO3HUIHSIMHU
NapTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIEro pemieHus B COBMECTHOMN
JeSITEIbHOCTH;

* 33/1aBaTh BOMPOCHI, HEOOXOANMBIE JII OpTaHU3AIUU COOCTBEHHOM NIEATEITHHOCTH
U COTPYIHHYECTBA C MAPTHEPOM;

* OCYIIECTBJISATh B3aMMHBIH KOHTPOJIb M OKa3blBaTb B COTPYIHUYECTBE
HEO0OXOIUMYIO B3aHMOITOMOIIIb.

IIpeamerHsbIe:



- OpPUEHTHUPOBATHLCS B ABICHUSAX U O0OBEKTaX OKPYKAIOIIET0 MHUPA, 3HATH TPAHUIIBI
UX MPUMEHUMOCTH;

- TOHWUMAaTh oOmpeAeyieHUus (U3MUECKUX BEJIMYMH W TOMHHTH OIPEACTISIONINe
hopMyIIbL;

- TIOHMMAaTh KakuM (PU3NYCCKUM MPHUHIMIIAM U 3aKOHAM TOJYUHSIOTCS TE WIIH
WHBbIC O0BEKTHI U SBJICHUS TIPUPO/IBI,

- 3HAHUE MOJICTTM TIOVCKA PEIICHUN TS 3a71a4 10 (hPU3UKE;

- 3HaTh TEOPETUICCKHNE OCHOBBI MATEMATHUKH.

- MpUMEYaTh MOJICIIN SIBJICHUN U 00BEKTOB OKPYIKAIOIIETO MUPA;

- aHAJIM3UPOBATH YCIOBHE 3a/1a4H;

- mepeopMyIUPOBaTh M MOJIEIHPOBATH, 3aMEHATh UCXOAHYIO 3a7a9y APYTOM;

- COCTaBJIATH IIJIaH PEIICHUS;

- BBIJIBUTATh U TIPOBEPATH MPEJIaraeMble JIJisl PEIICHUs] TUIIOTE3bI;

- BJAJE€Th OCHOBHBIMH YMCTBEHHBIMU OIEpAIUSIMU, COCTABJISIOIIMMU TOUCK
pelieHus 3a1a4u.

Conep:kanue nporpaMMbl BHEYPOUHOIi 1eATeILHOCTH
9 kJacc

Beenenne. Broanoe 3ansarue. llenu u 3agaum kypca. TexHuka 6€30mMacHOCTH.
Poab 3kcniepuMeHTa B KM3HM YeJI0BEKA.

Teopusa: W3yuuTb OCHOBBI Teopuu mnorpentHocTed. IlorpemHocT NpsSMbIX U
KOCBEHHBIX HM3MEPEHUH, MaKCUMaJibHas TOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT MOTPelIHOCTEl M3MepeHui Mpu nocTpoeHuu rpadukoB. Ilpencrasnenue
pE3yNbTaTOB U3MEPEHU B hopMe TaOIuI] U TpaduKOB.

Ilpakxmuxa: OCHOBBI TE€OPUU IMOTPEIIHOCTEW MNPUMEHSATH MPHU BBHIIOJIHEHUU
DKCIIEPUMEHTANILHBIX — 3a/lad, TMPAKTHYECKUX paboT. (€ WUCMOJb30BaHHEM
odoopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.

[IpuBoauTh TIpUMEPHI OOBEKTOB U3Yy4YCHHUS (PU3UKK ((DU3UUECKUE SBICHUS,
dbusndeckoe Teno, BEMIeCTBO, pusznueckoe mose). HaGmrogaTe U aHaIM3upoBaTh
dbuznyeckue sBjieHUs ((PUKCUPOBATh U3MEHEHHSI CBOMCTB OOBEKTOB, CPaBHUBATH
uX U 000011aTh). [T03HAKOMUTBCS € IKCIIEPUMEHTATBHBIM METOJIOM MCCIICI0BaHUS
npuposbl. Coopka nmpuOOPOB M KOHCTPYKIUNA. Mcronap30BaHUe HU3MEPUTEIBHBIX
npuOopoB. BrinogHeHre 1abopaTOpHBIX U MPaKTHUYECKUX paboT. /luarHoctuka u
yCTpaHEHHUE HEUCITPaBHOCTEH

npuOopoB. BeicTpanBaHue rurnoTe3 Ha OCHOBAaHWU UMEIOIIUXCS TAHHBIX.
Mexanuka.

Teopusi: PaBHOMepHOE ®W  HeEpaBHOMepHOe  JABWxkeHue. [ 'paduueckoe
Mpe/ICTaBIICHUE NBWKECHUS. Pemenne rpadudeckux 3amad, pacyeT MyTH U CpeaHen
CKOPOCTHM HEPAaBHOMEpPHOTO JBWXEHHUs. [loHsATHE WHEpPUUM U HHEPTHOCTH.



Llentpobexknass cuna. IlpumeHnenue fHaHHBIX  (U3HYECKHUX  TOHATUH B
KU3HEAEATEIbHOCTH YenoBeka. CHiia ynpyrocTtu, Cujia TpEHUSL.

IIpakxmuxa: ViccnenoBaHue 3aBUCUMOCTH CHJIbl YIPYTOCTH, BO3HHUKAIOUIEH B
Npy>XuUHE, OT cTeneHu nedopmanuu npyxkuHbl. OnpeneneHue kodduimeHta
TPEHUs Ha TpuOOMeTpe. (¢ HcnmoIb30BaHueM 00opynoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxeM. [louck 0oObICHEHHS HAOII01aeMBIM COOBITHSIM.
Omnpenenenve CBOMCTB MPUOOPOB MO yepTeXkaM U MOJACHSAM. AHaIu3
BO3HHMKAIOIINX TMPOOJEMHBIX cuTyarui. I300paxkaTe CcHUCTEMy KOOPIMHAT,
BBIOMpATh TENO OTCUETA M CBSI3bIBATH €r0 C CUCTEMOM KoopauHaT. Vcmosib30BaTh
CUCTEMY KOOpIWHAT JJIsl WM3Yy4YCHHsS MPSMOJIMHEWHOro aBuxkeHus Ttena. COopka
npuOOpoOB M KOHCTpYKUMM. lcronp3oBaHUE U3MEPUTEIBHBIX  ITPUOOPOB.
BoimonHeHre 71ab0paTOPHBIX W MPAKTHUYECKUX padoT (¢ HCmoJIb30BaHHEM
odopynoBanusi «Touka pocra»). /lnarHoctuka M yCTpaHCHHE HEHCIIPaBHOCTEH
npubopoB. BricTpauBaHue TUMOTE3 HAa OCHOBAHUM HWMEIOIIMXCA JAHHBIX.
KoHcTpynpoBanne ¥ MOJAEIMPOBAHUE. BpimonHenne — 3amaHuii 1o
YCOBEPILIEHCTBOBaHMUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3zpaboTka u mpoBepka METOAMKHU dKCIIEPUMEHTANBHON paboThl. PaboTa B Masbix
rpynmnax. AHaIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIeHUE, JACHCTBUS.
[IpencraBnenue pe3yJbTaTOB MapHOM, TPYNIIOBOM JESATEIBHOCTH. YUYacTHE B
JIAAJIOTe€ B COOTBETCTBUHU C MPABUIIAMHU PEUYEBOTO MOBEICHMUSI.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocTaTU4ecKoe HaBIICHHUE,
COOOIIAOIINECS COCYbI, TUAPABINYECKUE MAIIUHBI.

Ilpakmuka: 3a0auyu. BBITAJKUBAIOUIAs CHJIA B PAa3IMYHBIX CUCTEMax; MpUOOpHI B
3aayax (COOOMIArOINECs] COCY/bl, TUAPABINYECKHE MAIIUHBI, PhIYaru, OJIOKH).
DKCliepuMEHTaIbHbIE 33JJaHUS:

l)uzmepenne cuiibl Apxumesna, 2)u3MepeHre MOMEHTa CHIIbI, JACHCTBYIOIIETO Ha
phIuar, 3)usMepeHue

paboOThl CUJIBI YNPYTOCTH TPHU TMOABEME Tpy3a C TMOMOIIBIO TOJBMKHOTO HIIU
HETOIBMKHOTO OJI0Ka.(C ncnonb3oBaHnem obopyaoBaHua «Touka pocTta»)
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck 0ObsiCHEHHUST HAOIIOJAEMbIM COOBITHSIM.
CoOopka nmpuOOpoB U KOHCTpYKIUH. Vcronb3oBaHue W3MEPUTEIBHBIX NPUOOPOB.
BrinonHnenne 1abopaTopHBbIX U MPAKTUUECKUX padoT. /J[narHocTuka U yCcTpaHEHHUE
HEUCTpaBHOCTEN MpuOOpOB. BricTpanBaHue rurnoTe3 Ha OCHOBAHUM HMMEIOLTUXCS
nanubeiX. KoHcTpyupoBanwe u wmoxenupoBaHue. Pabora B ManmbIX Tpymmax.
AHanmM3UpYyIOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE peIIeHUE, JCHCTBUS.
[IpencraBieHue pe3ynbTaTOB MMAPHOM, TPYNNOBOM AesATeNbHOCTU. lloaroToBka
COOONICHU W JOKJIAJ0B. YYacTHE B JHAJIIOT€ B COOTBETCTBUU C IPABUIAMHU
pEYEBOro MOBEICHHUS.

Crartuka.



Teopua: bnok. Peryar. PaBHOBecue TBEpIBIX TeN. YCIOBHUS paBHOBeCUSA. MOMEHT
cuibl. [IpaBmiio wmomeHToB. lleHTp Tsbkectu. HMccnenoBaHue pasiaUUHBIX
MexaHu4eckux cucteM. KoMmOuWHHpOBaHHBIE 3aJauyd, WCHOJb3Ys YCJIOBHS
paBHOBECHS.

Ilpaxmuxa: VI3roToBieHue padboTaromiel CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck oObsiCHEHHST HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB IO dYepTek aM ©  MOJACTAM. AHanu3
BOZHHMKAIOIMIUX TPOONEMHBIX cuTyanmuii. HaOmromate nmelcTBHE  TPOCTHIX
MexaHu3MoB. [lo3HakOMUTBCS ¢ (puU3MUEeCKOH MOMAETBI0 «abCOMIOTHO TBEPIOE
Teno». PemaTte 3amaunm Ha NMpUMEHEHHE YCIOBHs(IIpaBUIIa) PAaBHOBECHS pblyara.
[IpumeHsATh ycnoBue (MPaBUIIO) PABHOBECHUS pblyara Jjsi OObSICHEHUS ACHCTBUS
pa3NUYHBIX HHCTPYMEHTOB, HCIOJb3YEMBIX B TE€XHUKE W B ObiTy. COOpKa
npuOOpoB M KOHCTpyKUMH. Vcmosnp3oBaHME HM3MEPUTENBHBIX — MPUOOPOB.
BrinonHeHne 1abopaTOpHBIX U MPaKTUYECKUX paboT. J(uarnoctuka u

yCTpaHEHHE HEUcIlpaBHOCTENH NpuOOpOB. BricTpamBaHue runore3 Ha OCHOBAHUU
UMEIIINXC JaHHbIX. KOHCTpyWpoBaHMe M MOZAENIMpPOBaHUE. BrinmoaHeHue
3aJJaHUil 1O YCOBEPIICHCTBOBAaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepka METOAUKHU SKCIIEPUMEHTAIbHON padOTHI.

PabGora B Maniblx rpynmax. AHaJU3UpPYIOT, BBIOMPaOT M OOOCHOBBIBAIOT CBOE
pemienne, nenctBusA. IIpencraBieHue  pe3ynbTaTOB — INAPHOM, TPYIIIOBOU
nearenbHocTh. lloaroroBka  cooOmeHuit W O0KIaao0B.  OCYIIECTBISIIOT
CaMOOLIEHKY, B3AUMOOILIEHKY JIESITENBHOCTH. Y YaCTHE B TUAJIOT€ B COOTBETCTBUU C
IpaBUJIaMH PEYEBOTO MOBEICHUS.

10 kiacce

TenuoBble sIBJICHUS.

TennoBoe pacmupenue Ten. [Iporeccsl MIaBieHNs U OTBEPACBAHUS, HCTIAPEHUS U
KoHJIeHcaluu. Tennonepenayda. BiaxxHocTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
HHemoncmpayuu: 1. Habmonenue tasHus jbaa B Boje. 2. CKOpOCTH HCTapeHUS
pas3nuYHBIX kuaKocTel. 3. TermnoBsie nBUraTe N OyayIIero.

Jlabopamophnvie pabomsr (¢ wucnojb30BaHueM o0OopynoBanus «Touka
pocrtay): 1. MI3MeHeHuUs JUIMHBI Tejla TIPU HATPEBaHUU M OXJaXaeHuH. 2. OTIIMBKA
napaduHoBoro cosgatuka. 3. HaOmrogenue 3a maBineHuem jpaa 4. OT yero
3aBUCUT CKOPOCTh McCHapeHus >xuakoctu? 5. HaOmroaeHue TenaonpoBOIHOCTH
BO/JIbI 1 BO3/IyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.

CamocTosTeNnbHO (POPMYIUPYIOT MO3HABATEIBHYIO 3ajauy. YMEIT C MOMOIIbIO
BOMIPOCOB  NOOBIBaTH  HEIOCTAIONIYyI0  WH(MOpMAIHIO. Ucnonb3oBanue
U3MEPUTETLHBIX MPUOOPOB. BhIMonHeHne 1a00paTOPHBIX W MPAKTHYECKUX PadoT.
JlmarHocTrka ¥ ycTpaHEHUE HEUCITPaBHOCTEHW mpuOopoB. BricTpanBanue rumotes
Ha OCHOBaHHMH UMEIOIIMXCS AaHHBIX. KOHCTpyrnpoBaHUue v MOJIETMPOBAHUE.



BrimmonHenune 3agaHuii 1Mo yCOBEPIIEHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX
BApUAHTOB OMbBITOB. Pa3paboTka M MpoBepKa METOIUKH HSKCIEPUMEHTAIBHOU
pabotel. PaboTa B Manbix rpymnmnax. AHAJIM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CBOE pemieHue, aeuctBusd. [IpeacraBieHue pe3yJbTaTOB NApHOM, TPYIIIOBOM
NEATEIIbHOCTH. YYacTHE B JUAJIOTE B COOTBETCTBUU C ITPABUIIAMH PEYEBOTO
MTOBEJICHHS.
DJIeKTpU4ecKHe IBJICHUS.
Mukpomup. Mopenn aroma, cymectBoBaBmue n0 Havana XIX. Hcropus
OTKPBITASI W JCHUCTBUA TaJbBAaHUYECKOrO »dieMeHTa. Mcropus co3manud
anekTpodopHoit MammHbL. OnBIT BoabTa. DIEKTPUYECKUN TOK B AJICKTPOIUTAX.
Hemoncmpayuu: (¢ ucnoab3oBanueM odoopyaoBanus «Touka pocray)
1. Mogaenu atromoB. 2. ["'annbBaHUYECKHUE 3JIEMEHTHI. 3. DIeKTPOPOpHOI
MamuHel. 4. OneiTel Boneta u ['anibBanm.
Jlabopamophnvie pabomwei: 1. CoznaHue TalbBAaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUUYECKUM TOK B KUIAKOCTIX CO3JIaHHS «30JI0TOTO
KJIFOYMKA .
Xapaxmepucmuka OCHOBHBIX BUJOB JICSITEIBHOCTH:
VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YEOHOM EATEeNbHOCTBIO IMOCPEICTBOM
IIOCTAHOBKHU LE€JICH, IUIAHUPOBAHUSI, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU U
OLICHKM YCIEHTHOCTH YycBOoeHHs. CpaBHHBAIOT CHOCOO U pe3yiabTaT CBOUX
JEUCTBUN ¢ 00pa3lioM - JTUCTOM COMpOBOXkAcHUsA. OOHAPYKUBAIOT OTKJIOHCHHS.
OOyMBIBAIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJb. Vcnonb3oBaHMe U3MEpPUTENBHBIX MPUOOPOB. BrimosHeHue
7a00paTOPHBIX M NOpakTUYeCKWx pador. JluarHoctuka W yCTpaHEHHUE
HEUcCnpaBHOCTEN MpuOOpPoB. BrICTpanBaHKWe TUIOTE3 Ha OCHOBAHUHM HUMEIOIIUXCS
naHHbIX. KoHCTpyrnpoBaHue U MOJAETMPOBAHHUE.
DJIEKTPOMATHUTHBIE SIBJICHUSA.
MaruuTtHoe TOoJIe B BellecTBe. MarHuTHas aHoMalds. MarHuTHele OypH.
PaznoBunHOCTH 3JIEKTPOU3MEPUTEIIBHBIX pruOOpOB. PaznoBugHOCTH
BJIEKTPOJIBUTATEIIEH.
Hemoncmpayuu (¢ wucnoJib3oBaHueM ooopyaoBanusi «Touka pocray):
1. HarnsagHOCTh MOBeIeHUs BEIIECTB B MAarHUTHOM 1ioJie. 2. [Ipe3entannu o
MarHuTHOM TIoJie 3emMiii M O MarHuTHeIX Oypsx. 3. JlemoHcTpanus
Pa3HOBUIHOCTEH  DJEKTPOM3MEpPUTEIbHbIX  mpubopoB. 4.  HarmsaHocTs
Pa3HOBUIHOCTEMN DJIEKTPOABUTATEIIEH.
Jlabopamophvie pabomul: 1. UccnenoBanue pa3indHbIX 3JIEKTPOU3IMEPUTEIbHBIX
npruOOpOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.
VYrpapisitoT CBO€M Mo3HABaTEILHONW W y4EOHOU JESITEIBHOCTBIO IMOCPEICTBOM
IIOCTAHOBKMU LEJIE€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ICUCTBUU H
OIICHKM YCIENTHOCTH YycBOoeHMs. CpaBHMBAIOT CHOCOO W pe3yabTaT CBOUX
JEUCTBUN € 00Opa3IoM - JTUCTOM COIMpPOBOXIeHUsA. OOHAPYKUBAIOT OTKJIOHCHUS.
OOyMBIBAIOT IPUYMHBI OTKJIOHEHH. OCYHIECTBISIOT CAMOKOHTPOJb U
B3aHUMOKOHTPOJIb.



Onruyeckue siBJICHUS.
W cTOYHUKM CBETA: TEIUIOBBIE, IIOMUHECLIEHTHBIE, UICKYCCTBEHHBIE. MI3roTOBIEHNE
KaMepbl - OOCKypa W HCCIeJOBaHUE U300paKeHUs C TIOMOIIBI0 MOJIEIIH.
MHorokpatHoe H300paK€HHE TpeaMeTra B HECKOJbKHX IUIOCKUX 3epKajiax.
M3roToBUTH MEPUCKON U C €r0 MOMOIIBIO MpoBecTr HabmoaeHus. [IpakTuueckoe
MCIIOJIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHbIC UIUTFO3UH, TOPOKIAEMBIE
npejIoMIIeHUEM cBeTa. Mupaxku. Pa3BuTre BOJOKOHHON ONTHKU. Mcnonp3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanuemM odopynoBanus «Touka poctay)
1. Paznuunble HCTOYHUKH cBeTa. 2. M300pakeHne nmpeamMeTa B HECKOIbKUX
IJIOCKUX 3epkanax. 3. M3o00paxkeHne B BOrHYTHIX 3epkaiax. 4. lMcnosb3oBaHue
BOJIOKOHHOM ONTHUKH. 5. YCTpOWCTBO (oToanmapaToB, KHHOIPOEKTOPOB,
KaJIeHIOCKOIIOB.
JlabopamopHvie pabomui: 1. 3rotoBieHne kaMmepbl - 00CKypa M HCCIEAOBAHHE
n300paxkeHusi ¢ momoulplo Mozenu. 2. IlpakThueckoe NpUMEHEHHE IJIOCKUX
3epkasl. 3. IIpakTMdeckoe MCHOJB30BaHUE BOTHYTBHIX 3epkain. 4. M3rortosiieHne
NEPUCKOIa U HAOIIOACHUS C TOMOUIBIO MOJIEIH.
Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCU.
VYrpaBnsitoT cBoeW MO3HABATEIILHOM W Y4YEOHOM EATEeNbHOCTBIO IMOCPEICTBOM
IIOCTAHOBKM IIEJIEW, IUIAHWPOBAHUS, KOHTPOJIS,, KOPPEKLUH CBOUX IEHCTBHA M
OLICHKM YCHEIIHOCTU YCBOCHHS. BBIACIAIOT UM (HOPMYIUPYIOT MO3HABATEIbHYIO
1ueiab. BBIIENSIOT KOJIWYECTBEHHbIE XapaKTEPUCTHKUM OOBEKTOB, 3aJaHHbIC
cinoBami. [IpuHUMaOT MO3HABATEIBHYIO 1I€JIb U COXPAHSAIOT €€ MPHU BBIOJHEHUN
y4eOHbIX aercTBUil. OCO3HAIOT CBOU JIeHcTBUS. MIMEI0T HABBIKM KOHCTPYKTUBHOTO
OOLIEHUsI B MAJIBIX Ipynax.
Yesi0BeKk u npupoaa
ABTOMaTMKa B Halledl >WU3HU. I[IpuMepbl HCHOIB30BaHUS ABTOMATUYECKHUX
YCTPOMCTB B Hayke, Ha Npou3BOACTBE W B ObITy. CpeactBa cBsizu. Paano u
TeJIEBUACHUE. AJBTEPHATHUBHBIE MCTOYHUKH JHEPrUU. BHIBI 3JIEKTPOCTaHLHUM.
Heo0OxoauMocTh SKOHOMHU HPUPOJHBIX PECYpPCOB M HCHOJIb30BAaHUS, HOBBIX
AKOJIOTMYHBIX M 0€30MacHBIX TeXHOJorui. Hayka u 6e30macHOCTb JTFOIeH.
Hemoncmpayuu: 1. hpoTomaTepuabl U Claibl O TEME.
Jlabopamophvie pabomei: 1.V3ydeHue HEUCTBUN CPENCTB CBS3H, paguo H
TEJIEBUICHUSI.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesTMENbHOCIU.
CamocrosTenbHO  (DOPMYITUPYIOT —[O3HABATENbHYIO 3aJady. YMET (Uiu
pPa3BUBAIOT) CIOCOOHOCTh C TOMOIIBIO BOIMPOCOB J0OBIBaTh HEIOCTAIOIIYIO
uH(pOpMaIHIO.

11 kaace

Kunemaruka



CrocoObl  omucaHus ~ MexXaHwdeckoro  aBwkeHus.  Cucrema — oTcyeTa.
[IpssmonuueiiHoe nBWkeHHE. [IpAMOIIMHENTHOE pAaBHOMEPHOE JBHXKEHHUE MO
miockoctu. llepemenieHne W CKOpPOCTh IMPU PABHOMEPHOM NPSIMOIMHEHHOM
JBH>)KECHUU MO TJIOCKOCTU. OTHOCUTENBHOCThH ABWXKEHUA. CII0OKEHUE IBUKECHUI.
[IpyHIMO HE3aBUCUMOCTH JBH>KeHUH. KpuBonumHeliHOe nBuxkeHue. J[BuxkeHue
Tena, OpOIIEHHOTO TOJ YIJIOM K TOpU30HTY. PaBHOMepHOE MABMKEHUE IO
OKPY’KHOCTH. YTJ0Bas ckopocTb. [lepron n yactota BpanieHus. CKOpoCTh

U YCKOPEHUE MPU PABHOMEPHOM JIBU>KEHUU IO OKPY>KHOCTH.

Jlabopamopnvie pabomwr (¢ ucnojab30BaHueM oOopynoBanusa «Touka
pocTay):

N3y4yenune nBmKeHUST CBOOOTHO MM Iaf0IIeTo Tea.

N3yueHne nBUAKEHUS 0 OKPY>KHOCTH.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JBWKEHHS TMPU  HUCIOJIb30BAHUU
TpeHaxkepa «OeroBast JOPOKKa.

Hcropuyeckass peKOHCTPYKIUs ONBITOB [anmies mo OmpenesieHHI0 yCKOPEHUs
CBOOOTHOTO MaJCHUS TEIl.

[TpuHIMTIBEI paOOTHI TPUOOPOB JJIsT U3MEPEHUSI CKOPOCTEN U YCKOPEHUIM.
[Ipumenenue cBOOOTHOTO NAJACHUS JIsi U3MEPEHUSI PEAKIINK YeIOBEKa.

Pacuer TpaekTopumn ABHKEHUS IEpCOHAXEW paccka3oB P.Pacro.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X AEHUE TEKCTa
cTaTell UHTEPHET-CAaUTOB, 0OCYXKJICHUE JOKIAJ0B U MPE3EHTAIM, COCTaBICHUE U
pelieHue 3aaa4, 0ocyxaeHue crnocodoB pemieHus (moarotroska k OI'D o ¢usuke).
JAnHamuka

Nuepunanbabie cuctemMbl orcuera. Cuna. 3akoHsl HeroToHa. [[BrkeHuMe Tena nox
JEWCTBUEM HECKOJIbKUX CHII. JIBMI)KEHHME CHUCTEMBbI CBSI3aHHBIX Tei. J[nHamuka
PAaBHOMEPHOTO JIBUKEHUS MaTepHalbHON TOYKM MO OKpyKHOCTH. Kiaccel cui.
3aKOH BCEMUPHOTO TAroTeHUs. [[BrkeHune miaHeT. ICKyCCTBEHHbBIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3Butus npeacrasiiennii o Beenennoit. Ctpoenue
Y 3BOJIIOLIUS BeeneHHou.

Jlabopamopnvie pabomsr (¢ HCNOJb30BaHHMeM oOopyaoBaHust «Touka
pocray):

N3MepeHne macchl Tena ¢ UCHOJIb30BAHUEM BEKTOPHOTO PA3JIOKEHHS CHUJIBI.
N3yueHne KUHEMATUKWA U JUHAMHUKUA PaBHOYCKOPEHHOTO JBWXKEHHUS (Ha MpUMEpe
MaiuHbl ATBy1a). 3ydeHne TpeHus: CKOJIbKECHHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Hctopuyeckass peKOHCTpYKIUs onbiTOB KyjnoHa U AMOHTOHA MO OMNPEACIICHUIO
BEJIMYMHBI CUJIBI TPEHUS CKOJIbXKEHUs. [IepBble MCKYCCTBEHHBIE CITYTHUKHU 3€MIIH.
Kak ornduaroTcss MexaHWYecKHe TMpolecchl Ha 3emile OT MEXaHMYEeCKUX
nporieccoB B kocmoce? Tena ConmHeunoit cuctembl. OTKPBITHSI HA KOHYUKE MEpa.
Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU. YTEHHE U 00CYXICHHUE TeKCTa
CTaTeil MHTEPHET-CATOB, OOCYX IACHUE JOKIJIA0B W MPE3CHTAIIUN, COCTAaBICHUE U
pelieHue 3a7a4, o0CykaeHune croco0oB pemenus (moaroroska k OI'D no ¢usuke).
NMmnyabce. 3aKkoH cOXpaHeHUs] HMITYJIbCA
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Nmnynbc. VI3MeHeHHEe HMITyjlbca MaTepHalbHOM TOukM. CucrtemMa Ten. 3aKkoH
COXpPaHEHUS UMITYJIbCA.
lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
PeaktuBHoe nBuxkenue B npupoxae. PaccimemoBanme JITII ¢ momompro 3akoHa
COXpPaHEHHS UMITYJIbCA.
Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil HTEPHET-CaliTOB, 00CYX ACHHUE JOKIAI0B U MPE3CHTAllMNA, COCTaBICHUE U
pelieHue 3a7a4, o0CykaeHHne croco0oB pemenus (moaroroska k OI'D no ¢usuke).
Craruka
PaBHOBecue Tema. MOMEHT cuiibl. Y CIIOBUS paBHOBeCHs TBepaoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopnvie pabomsr (¢ HUCHOJB30BaHMeM oOopyaoBanus «Touka
pocTay):

Omnpenenenre HEHTPOB MacC Pa3INyuHbIX Tell (TpU crocoda).
IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENbCKUX PAOOM!
[IpuMeHEHUE TPOCTBIX MEXAaHM3MOB B CTPOUTENIBCTBE: OT 3E€MIISIHKH 10
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BETOCUTIEA.
Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
CTaTeil MHTEPHET-CaTOB, 00OCYX JICHUE JOKIJIAJIOB U MPE3CHTALUM, COCTABICHUE U
perieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
Mexannuyeckue Ko0Jie0aHUs U BOJTHBI
Mexanuueckue kosiebanus. IlpeoOpaszoBaHue >SHEPruM MpPU MEXAHUYECKHX
KojeOaHusx. MareMaTuyeckuid W TOPYXUHHBIM — MasTHUKA. CBOOOAHBIE,
3aTyXaroUulMe W BBIHYXKJEHHbIE KojeOaHus. Pe3oHaHc. MexaHUYeCKUE BOJIHBI.
JInmuHa 1 CKOPOCTH BOJIHBL. 3BYK.

Jlabopamophvie pabomst (¢ HUCHOJB30BaHMeM o0opyaoBanust «Touka
pocTay):
N3ydenne konebaHuii HUTSHOTO MasTHHKA.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
CrtpyHHBIE MY3bIKaJIbHBIE UHCTPYMEHTHI. KosebaTenbHble CUCTEMBI B TIPUPOJIE U
TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU. YTEHHE U 00CYXICHHUE TeKCTa
CTaTeil MHTEPHET-CATOB, OOCYX JACHUE JOKIJIA0B W MPE3CHTAIIUN, COCTaBICHUE U
peleHue 3aaad, oocyxaeHue crnocoooB pemieHus (moarotoska k OI'D no pusuke).
DJIEKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI
[lepemenHsbIil anexTpuueckuit Tok. KoneOarenbHbli KOHTYp. BbIHY>XIeHHBIE U
cB00OHBIE DM KoJIe0auus. DM BOJHBI U UX CBOMCTBA.
lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
[IpyHIMOBI pagMOCBA3U W TENeBUIACHUs. Bimsaue OM U3IydeHUN HA KUBbIC
opraHu3Mbl. I3roToBiaeHrnEe yCTAHOBKY JJIsl IEMOHCTPALIMU ONBITOB 110 DMU.
OnektpomaruuTHoe wu3nydyeHne CBY-meun. WcrTopuueckas peKOHCTPYKIIUS
ONBITOB AMIiepa.
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Xapaxmepucmuxka 0CHO8HBIX U008 0esIMENbHOCMU. YTEHUE U 00CYKIECHUE TEKCTA

cTaTeil MHTEPHET-CaliTOB, 00CY X ACHHUE JOKIAI0B U MPE3CHTAllMNA, COCTaBICHUE U

penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).

Onruka

Hcrounuku cBeta. JleiicTBUA cBeTa. 3aKOH MPSMOJIMHEWHOrO PaCIpOCTPAHEHUS

cBeTa. 3aKOH oTpakeHus cBeta. [locTpoeHne n3o0paxeHuil B INIOCKOM 3€pKajle.

3aKOH MPEJIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen. llpenomnenne cBera B mpusMme. [lucnepcus cBera. SIBIIEHME TOIHOTO

BHyTpeHHero otpaxkenus. JIuuzpl. Tonkue nun3bl. [locTpoeHune u3oOpakeHUH,

CO37aBaE€MbIX TOHKUMH JIMH3aMHU. [ 1a3 u 3peHue. OnTuueckue nprudops.l.
Jlabopamopnvie pabomsr (¢ wucnoJb30BaHueM oOopynoBanus «Touka

pocTay):

OKcnepuMeHTalIbHAS POBEPKA 3aKOHA OTPAKEHUS CBETA.

M3mepenue nokasarens npeOMICHHS BOJIBI.

N3mepenne poKyCHOro pacCTOSHUS COOUparoLIei JTUH3bI.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropust ucciieoBaHUs CBETOBBIX SIBICHHM.

Hcropruueckas peKOHCTpYKLUA Teneckona I anumes.

N3roroBneHne Kalengockorna.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa

CTaTeil UHTEPHET-CaTOB, 0OCYX AEHUE JOKIJIAI0B U MPE3CHTALUUN, COCTaBICHUE U

pelieHue 3aaa4, oocyxaeHue crnocodoB pemieHus (moarotroska k OI'D o ¢usuke).

du3nka aToMa U AaTOMHOI0 AApa

Crpoenne aroma. llormomienme u wucnyckanwe cBera aromamu. Onrhyeckue

cnektpsl. OnbiThl Pezepdopna. [lnanerapuas monens atoma. CTpoeHHe aTOMHOTO

aapa. 3apsgoBOE€ M MACCOBOE 4YMCHA. SAepHble CUiIbl. DHEPTUsSl CBA3U ATOMHBIX

anep. 3aKOH paJAMOAaKTHBHOTO pacmaga. Anbpa- u Oera-pacnaznsl. [Ipasuiia

cMmelneHus. AnepHele peakuuu. Jlenenue u cuHTE3 sAnep. AnepHas dSHeEpreTuka.

HUctounuku nsHeprun ConHua u 3Be3n. Peructpauust SACpHBIX HW3ITYUYEHUI.

BnusiHMe paguMoakTUBHBIX W3JIYYEHHM Ha JKHUBBIE OpraHusMsbl. [lo3umerpus.

DKOJOru4ecKue MpooIeMbl siIEPHON SHEPTETHKHU.

Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus aroma.

N3mepenne KII/I conmneunoi 6atapeu.

HeBunumMble u3mydeHus B CIEKTPE HArPEThIX TE.

Xapakmepucmuka 0CHOBHbIX U008 OesimeNbHOCMU. YTeHUE U 00CY X ACHUE TEKCTa

cTaTeil UHTEPHET-CaliTOB, 00CYX ACHUE JOKIAI0B U MPE3CHTALUNA, COCTaBICHUE U

penieHue 3aa4, 0ocyxaeHue cnocoobo peuienus (noaroroska k OI'D o gusuke).

®opmbl OpraHuzanum 00pa3oBaTeIbLHOIO NMpouecca:

- TpynmnoBas;

- UHAUBUIyaJlbHAas;

- (ponTanbHASs.

Beaymmue TexHosoruu:
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Hcnonp3yloTcsi 37I€MEHTHl CIEAYIONUX TEXHOJIOTUN: TPOEKTHAs, MPOOJIEeMHOTO
oOy4deHusi, HH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIILJICHUS,
poOJIEMHOr0 1Uanora, UrpoBasl.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

Benymumu Meromamu  OoOydeHMs] SIBISIIOTCS: YaCTHUYHO-TIOMCKOBOM, METOJ
MaTeMaTUYECKOr0 MOJIEIMPOBAHUS, aKCHOMATHYECKUA METO/I.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJISI€TCS JOMOJHUTENBHBIM, TO OTMETKA B 0ajiaX HE CTaBUTCA.
VYyammiicss yuyuTcss OLEHUBaTh ce0sd M JPYTrUX caM, 4TO IO3BOJSET Pa3BUBATh
YMEHUSI CAMOAHaM3a M CHOCOOCTBYET PAa3BUTHIO CAMOCTOSITENBHOCTH, Kak
CBOMCTBY JMYHOCTH Yy4Yallerocs. BpIsBIEeHHE MNPOMEKYTOUHBIX W KOHEUHBIX
pE3yNbTATOB  YYalIUXCS MPOUCXOJIUT Yepe3 MPAKTHUUECKYIO JIESITEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMaTuyeckas MOA0OpKa 3aJay  pPa3jIMYHOTO YPOBHS  CIIOXKHOCTH  C
IIPEICTABIICHUEM PA3HBIX METOJOB PEUICHUS B BUJE TEKCTOBOI0 JOKYMEHTA,
npe3eHTanuu, (JIII-aHAMAMY, BUIEOPOJIHKA Wik WED - crpanunm! (caiita)

* BBICTaBKa IPOEKTOB, TPE3CHTAIUI;

* IEMOHCTpALMsI SKCIIEPUMEHTA, KAYECTBEHHOM 331Ul C KaueCTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHUs, B TOM YHUCIE, NIPE3EHTAIMEN) OMICaHUEM Ipoliecca Ha
3aHATUH, PECTUBAIEC FIKCIIEPUMEHTOB; (PU3NUECKUE OJTUMITUA/IBI.
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KajiennapHo-TeMaTnieckoe IiiaHupoBanue 9 Kiacc

Ne Hara Tema ypoka Hcnoabs3oBanue puMeya
I/ | IpOBEJICHUS 000opy10BaHMSA LIEHTPA HUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBegenue (1)
BBognoe 3anstue. llenm wu  3amaum | KomnberoTepHoe
1 Kypca. TexHuka 6€301acHOCTH. obopyoBaHue
2. Posib JKkCIepuMEHTA B KM3HU YesioBeKka (34)
Cucrema eMHULL, TIOHATHE O KommerotrepHoe
2 MPSIMBIX ¥ KOCBEHHBIX HU3MEPCHHSIX o0opynoBaHue
Ou3nyeckuil FIKCIIePUMEHT. O6opynoBanue s
Buapl puzmndeckoro skcrepuMeHTa. JIEMOHCTpALIUI
ITorpemnocTts n3mepenus. Buabl
IorpemHocTe u3mMepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue ajst
«3mepenue oObema TBep0ro n1abopaTOpHBIX paboT u
4 tenay. [IpaBuia odhopmiaeHUS YUECHHYECKHX OIBITOB
n1abopaToOpHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEpPHOE O6opynoBanue ajst
JIBUKEHUSL. 71ab0paTOpHBIX paboT U
6 Fpa(i)I/I‘IGCKOG npeacTaBJICHUC YUYEHUYECKUX OIIBITOB
ABUKCHUA. (Ha 0ase KOMILIEKTOB
Pemenne rpaqmqecm/l)f 3azay, st OT)
7 pacyeT MyTu U CpeIHEe CKOPOCTH
HEPABHOMEPHOIO JIBUKEHHSL.
8 [TonsiTHe MHEPIIUU U MHEPTHOCTH.
I{enTpoOerxHas cuia..
9 Cuia ynpyrocTtu, cuia TpeHus O6opynoBanue st
Ja00paTOPHBIX PaboT U
JlaGoparopnas pabora YYCHHUYECKUX  ONBITOB
«HMccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYT'OCTH, BO3HUKAIOLIEH B (Ha 0ase KOMILICKTOB
10 [PY)KKMHE, OT CTENEHH AepOopMaLin s OI'9)
TIPYKUHBD).
JIaGoparopHas paboTa
11 «Omnpenenenue kodddummenTa
TpPEeHUsI Ha TPUOOMETPEN.
JlabGopaTopHas pabota O6opynoBanue ajst
«HccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX padoT U
12 CHUJIBI TPEHUS OT CHUIIBI YYCHHUYECKUX OIBITOB
HOPMAJIHHOTO JABJICHUS.
4. I'mapocraTruka (124)
13 [TnotHocTs. 3anaya naps I'epona OGopynoBanue st
JIEMOHCTpAaIui
14 Pemrenue 3agad moBLIIEHHON
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CJIOKHOCTH Ha PACUCT INIOTHOCTHU
BCIICCTBA.

15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIIOXKHOCTHU JEMOHCTpaAIun

16 JlaBneHue )XKUAKOCTH U rasza. 3akoH
[Tackais

17 Coo0mmarommecst CoCybl.

18 JlaboparopHast pabota O6opynoBanue ISt
«U3rotoBnenue moaenu GoHTaHa mabopaTopHbIX padoT U

19 JlaGopatopHas pabota [VIUCHUYECKUX  OIBITOB
«M3roToBienne Moaeau (OHTAHA (Ha 0ase KOMIUICKTOB
3akon Iackans. Jlanenue B poist OIS
KHUJKOCTAX U razax.

20 IManpaBnuueckre MaluHEIL.
CooOmiaronuecs CoCyIbl.

21 BrrtankuBaromias cuna. 3akoH ObopynoBanue s
Apxumena. JIEMOHCTpAIHi
JlaboparopHast pabota O6opynoBanue st

29 «BblicHeHUE yCcIOBHS IJIaBaHUS 1abopaTopHBIX PadoOT U
TEI. YYCHUYCCKUX OIBITOB

23 biok 3amgau na 3axon Ilackans, O6opynoBanue s
3aKOH ApXHUMeJa. JEMOHCTpAIIHiA

24 biox 3ama4g na 3axoH Ilackans,
3aKOH ApXuMena.

5. Craruka (104)
25 bsok. Peryar. O6opyoBanue st
JIEMOHCTpALNA

26 PaBrHoBecue TBepapix Ten. MomeHT
cuibl. [IpaBuio MOMEHTOB.

27 Hentp TSKECTH. UccnenoBanue | O6opynosanue s
Pa3TUYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpAIIHIA

28 KoMb6unnpoBanHbie 3a1a4u,
WCTIOJIB3YS YCIIOBHSI PABHOBECHSL.

29 KoMb6unnpoBanHbie 3a1a4uu,
WCIIOJIB3YS YCIIOBUSI PABHOBECHS
JIaGoparopHas paboTa Ob6opynoBanue s
«U3rotoBnenue padoraromieit 71abopaToOpHBIX paboT U

30 cuctembl 61okoBY. OdopMmieHue YUEHUYECKUX  OIBITOB
paboThlI. (Ha Oasze KOMILJIEKTOB
Pabora Hag nmpoexToM «bioku». st OI'D
JlabGopaTtopHas pabota
«U3roToBnenue padoraromieit

31 CUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa Ob6opynoBanue s
«U3rotoBnenue padoraromieit 71abopaToOpHBIX paboT U

32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB
Odopmienne paboTHI. Kommbroreproe

33 obopymoBaHue

34 3ammra npoeKToB.
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KanennapHo-remaTnyeckoe mianupoBanue 10 kiaace

Ne Hara Tema ypoka Hcnoabs3oBanue npume
I/ | IpOBEJICHUS 000py10BaHMSA LIEHTPA | YaHHE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3ansatue. Llenu m 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue
2. TenuioBble siBjaenus (12 v)
PaznooOpasue TemnoBbix siBiaeHUH. | KoMmbroTepHoe
2 TemioBoe paciimpeHue Ten. 00opyi0BaHNE
JlaboparopHas pabota O6opynoBanue st
«VI3MeHeHus IJTMHBI Tella IPU n1abopaTOpHBIX paboT H
3 HarpeBaHuU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Temmonepenaua Habmonenue ObopynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpAIHiA
4 BO3/IyXaA.
JlaboparopHas pabota O6opynoBanue st
«M3mepenue yaenbHoOu 1ab0paTOpHBIX padoT |
TEIIOEMKOCTH Pa3TUYHbBIX YUEHUYECKUX  OIBITOB
S BELIECTBY. (Ha Oaze KOMILJIEKTOB
[LimaBneHue u oTBEpACBaHUE. s OI'D
JlabopaTtopHas pabota «OTirBKa
6 napaHOBOTO COJIATHUKAY
JIaGoparopHas paboTa Ob6opynoBanue as
«Habnronenue 3a miaBjieHneM 71ab0paTOpHBIX paboT U
7 TBIa» YUEHUYECKUX OMBITOB
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHUE TEIJIOBOro OaaHca JIEMOHCTpAIi
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIJIOBBIX MPOILIECCOB JIEMOHCTpALit
10 JlabopaTopus kpuctamorpadpuu.
Hcnapenne u koHaeHCAIUS. O6opynoBanue st
11 JIEMOHCTpALUI
CoctaB atmMocdepsl, O6opynoBanwue st
Ha0II0IcHUE TIepexoaa JIeMOHCTpALIHIA
HEHACBIIICHHBIX ITAPOB B
12 HACHILICHHEIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ais
13 KOHTHHEHTaX JIEMOHCTpAITII
3. DuiekTpuyeckue siBjeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 CyliecTBOBaBIIMeE 10 Hayana XIX JIEMOHCTPALII
Hcropus OTKpsITHA U JEUCTBUSA KomnerorepHoe
15 raJIbBAHUYECKOTO dJIEMEHTA 060pyI0BaHHE
Hcropus co3zganus 351eKTpodopHOA
16 MaIIHHBI
17 OnbiThl Bonbra. Dnexkrpudeckuii Komnerorepuoe
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TOK B OJICKTPOJIUTAaX.

obopyoBaHue

Pemenue OJIMMIIMAJHBIX 3aJa4 Ha

ObopynoBanue is

18 3aKOHBI IIOCTOSTHHOTO TOKa JIEMOHCTpAITNI
Habmroienne 3aBHCUMOCTH O6opynoBanue st
COITPOTHUBJICHHUS IIPOBOJHHUKA OT I[eMOHCTpaHI/Iﬁ

19 TEMIIEPATYPBL.
JlaboparopHast pabota O6opynoBanue st
«OmpeneneHne CTOMMOCTH Ja00paTOPHBIX PaboOT U
M3PACXOJIOBAHHOM DJIEKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIIHOCTHU TIOTPEOUTEISI U 110 (Ha 0Oa3e KOMIUICKTOB

20 CUETUUKY» s OI'D
Pemenue onmumnmaaHeIx 3a1a4 O6opynoBanue s

21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTPAIIHA

4. JjeKTpOMarHuTHbIe siBJeHus (34)
DNEKTPOMArHUTHEIC SIBJICHUS. ObopynoBanue Is

22 DJIEKTPOU3MEPUTEIILHBIE TPUOOPHL. | IEMOHCTpaIUid
MaruutHas anomanusi. MarautHele | OGopymoBanue st

23 Oypu JIEMOHCTpAIUI
PaznoBugnoctn

24 AJIEKTPOJIBUTATEIICH.

5. OnTuyeckue sipjaenus (74)

25

WcTouyHnKH cBeTa: TEIJIOBEIC,

ObopynoBanue s

JIOMUHECIIEHTHBIE JEMOHCTpAIIHiA
DKCIEPUMEHT HAOJIIOICHHE.
MHuorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOIBKHUX TIIIOCKUX
26 3epKajiax.
MBroToBUTH MEPUCKOIT U C €TO O6opynoBanue st
27 MIOMOIIIBIO TPOBECTH HAOIIOACHUS JIEMOHCTpAIi
[IpakTHueckoe UCIOIb30BAHNE O6opynoBanue st
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINil
3pUTENbHBIE MILTIO3UH, O6opynoBanue s
MIOPO’K/1a€MBbI€ MTPETOMIIEHUEM JIEMOHCTpAaLMi
29 ceera. Mupaxu.
30 Pa3BuTHe BOJOKOHHOM ONTUKH
Hcnons30BaHMe 3aKOHOB CBETA B
31 TEXHUKE
6. YHesroBek u nmpupoaa (44)
32 ABTOMAaTHKa B HaIIEH KU3HU . KommnbrorepHoe
33 Panno u TeneBuaeHme obopynoBaHue
ATnbTepHaTUBHBIE UCTOUYHUKHI
34 SHepruu. Buasl aeKTpoCcTaHINM
Hayka ceronns. Hayka u
35 0€30MaCHOCTb JIFOJCH.
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KanennapHo-temaTnyeckoe miannposanue 11 kiace

Hara Tema ypoka Hcnoabs3oBanue npume
Ne IIPOBEJICHUS 000py10BaHMS LIEHTPA | YaHUE
n/n | Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3ansatue. Llenu m 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue
2. Kunematuka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOT'O JIBH)KEHUS JIEMOHCTpaLUi
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue ais
JBUKEHUE 110 Tuiockoctu? Cmotps JIEMOHCTpALIHIiA
3 U3 KaKOM TOYKU HAOIIIOIATh
OTHOCHUTENBHOCTD ABHKEHUS. O6opynoBanue ais
4 CI10’keHUEe IBYKEHUM. JIEMOHCTpAIui
Jlabopamopusie pabomul: O6opynoBanue st
«3yuenue nBuxkeHus: CBOOOIHO nabopaTOpHBIX padoT u
najaroniero tena», «Mzydenue YUEHUYECKUX OMBITOB
S5 JIBUKEHMSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas O6opynoBanue ams
koctouka? Pacuer TpaekTopun JIeMOHCTpAIIHiA
JBUKEHUS TEJ U EPCOHAKEN
6 pacckaszoB P.Pacmd o MroHxay3eHe
Hcropuyeckast peKOHCTpYKLUS ObopynoBanue s
ONBITOB ["asiiiest Mo ONpeaeIeHUI0 JIeMOHCTpAIHiA
7 YCKOPEHHS g.
Omnpenenenne CKOpoCTH ObopynoBanue s
PAaBHOMCEPHOI'O0 ABUKCHUSA ITPU ]IeMOHCTpaHI/IfI
WCIIOIb30BaHUH TPEHAXKEPa
8 «OeroBas JOPOKKay.
3. Ilnnamuxka (84)
Cuna Bomu, cuia yoexxIeHUs Win O6opynoBanue s
9 cuia - pu3ndeckasi BenuuuHa? JIEMOHCTpPALINI
Jlabopamopnas paboma: O6opynoBanue ajist
10 «/3MepeHune Macchl Tenay 1abopaToOpHBIX paboT H
JIBu>keHue Tena noj AeiicTBueM YUEHUYECKUX ONBITOB
11 HECKOJIBKUX CHJI
JIBUKEHUE CUCTEMBI CBS3aHHBIX O6opynoBanue s
12 Teln JIEMOHCTPALINI
Jlabopamopnvie pabomsi: | ObGopymoBaHUE AJIs
«M3y4eHne TpeHns CKOJIbKEHUSD) 71abopaToOpHBIX paboT U
13 YYEHHUECKHUX OIBITOB
Jlunamuka paBHOMEpHOTO ABWKeHUs | O0opymoBaHue st
14 110 OKPY>KHOCTHU JIEMOHCTpAINi
Hctopust pa3BUTHS IPEACTABICHUI O6opynoBanwue st
15 o Bcenennoii. ConneuHas cucremMa. JIEMOHCTpALUHI
16 OTKpBITUS HA KOHYUKE Tepa. O6opynoBanue s
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[TepBBIe UCKYCCTBEHHBIC CITYTHUKH
3emn.

JIEMOHCTpALINH

4. Umnyanc. 3aKoH coxpaHeHust uMimyJibca (34)

17 Kak BbI sIXTy Ha30BeTE. .. Komneroreproe
18 PeakTuBHOE ABMXKEHUE B IPUPOJIE. o0opyioBaHue
Paccnenopanue ATII ¢ momoribio Komnerorepnoe
19 3aKOHA COXPaHEHUs UMITYJIbCa obopyoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue NEHTPOB Macc 1ab0paToOpHBIX paboT U
20 pa3IUYHBIX TN (TpU Crlocoda)» YYEHUUYECKUX ONBITOB
[Ipumenenne npocThix MexaHu3MoB | KoMmbroTepHoe
B CTPOUTEIIBCTBE: OT 3EMJISTHKU 10 obopyoBaHue
21 HeOocKpeba
6. Mexanu4yeckue Koje0aHus M BOJIHBI (34)
22 Bupl MasTHUKOB M UX KOJIeOaHUN O6opynoBanue JIs
23 YTo mepeHoCHT BOJTHA? JIEMOHCTpaui
KonebaTenbHbie CUCTEMBI B IPUPOJIC
24 U TEXHUKE
7. DJAeKTPOMArHUTHbIE KOJIeOaHUS M BOJIHBI (24)
DKCcrepuMeHTalbHas IPOBEpKa Kommnbroreproe
25 CBOMCTB OM BOJIH. o0opynoBaHue
UccnenoBanue anekrpomMaruutHoro | KommerorepHoe
26 n3nydenuss CBU-neun 000py10BaHuE
8. OnTuka (44)
. U3roroBnenue moaenu KommnbsrorepHoe
27 Kasei10CcKoma. 060py0BaHKE
DKcnepuMeHTalbHas IpoBepKa O6opynoBanue s
28 3aKOHA OTPAXKEHUS CBETA. JEMOHCTPAITHI
Jlabopamopnas paboma: Ob6opynoBanue as
«3mepenne nokazaresns 71ab0paTOpHBIX paboT U
29 MIPEJIOMIICHUS BOJBI» YYEHHUECKUX OIBITOB
Kak oTnnuatorcs nokasarenu O6opynoBanue s
30 MIPEJIOMJIICHHUS IBETHOTO CTEKJIA JIEMOHCTPAITHI
9. ®u3uka aToMa M AaTOMHOT0 siapa (44)
[Tornomenue u UCyckaHue CBETa KommnbsrorepHoe
31 aroMamu. OnTuueckue CIICKTPHI. 060pyIlOBaHI/Ie
N3mepenne KIIg COJIHEYHOM
32 Oarapen KommnbrorepHoe
Biusane PaaAOaKTUBHBIX 060pyI[OBaHI/IC
33 W3JIY4eHUI Ha )KMBbIE OPraHU3Mbl
2 CriocoObl 3amuThI OT

PAaaAUOAKTUBHBIX H3Hy‘ICHI/Iﬁ
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JIner KOppeKTHPOBKH padoueil mporpaMmsl

Jara Jara Conepxxanue O6ocHOBaHHE PexBu3uTHI [Moamuce
ypoKa | IPOBEACHUS | KOPPEKTUPOBKHU MIPOBEICHUS JIOKyMEHTa 3aMeCTUTENs
1o o (akry (Tema ypoxa) KOPPEKTUPOBKH ( mata u Ne JUPEKTOpA
TJIaHy MpUKa3a) no YBP
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