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IHosicHUTEALHAA 3aIIHCKA
Peanuzanus nporpaMmmbl o0ecrnie4uBaeTcss HOPMATUBHBIMU JOKYMEHTAMU:

1. @denepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit denepanum» (¢ u3M. u 1011, BCTYIL. B crty ¢ 01.09.2020).
2. l'ocynapcrBennass  mporpamma  Poccuiickoii  ®Denepaunu  «Pa3Butue

obpazoBanus» (yTB. IlocTanoBnenuem [lpaBurensctBa PO ot 26.12.2017 Ne 1642 (pexn. ot
22.02.2021) «O06 yTBep:KOEHMHM TOCyAapCTBEHHON mporpammbl Poccuiickoit ®epepaunun
«Pa3BuTHe 00pazoBaHUD.

3. Mertoandeckue pEeKOMEHJAlMM IO CO3JaHMI0 W (PYHKIMOHUPOBAHHMIO B
00111€00pa30BaTENbHBIX OPTraHU3AIMAX, PACTOIOKEHHBIX B CEIHCKOW MECTHOCTH M MaJbIX
ropojiax, IEHTPOB 00pa30BaHMUsl €CTECTBEHHO-HAYYHOW U TEXHOJOTHYECKON HAIpaBIIEHHOCTEH
(«Touka pocta») (YTBepkIeHbl pacnopspkeHueM MuHucCTepcTBa npocselleHus Poccuiickoi
O®enepauun ot 12 suBapst 2021 r. NeP-6)

IIporpamMma paccuntana Ha 34 yacoB — 1 yac B Hemenro € y4€TOM METOAUYECKUX
pPEKOMEHAAIMI N0 CO3JaHnI0 U (PYHKIIMOHUPOBAHUIO B 00I1€00pa30BaTEIbHBIX OpPraHU3aIMsIX,
PAacIIONIOKEHHBIX B CEIBCKONH MECTHOCTU M MaJIbIX TOpoJiaX, IEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAy4YHOM M TEXHOJOrM4HOM HampaBieHHocTel («Touka pocta») (YTBEp)KIEHBI pacOpsHKEHHEM
MunucrtepctBa npocsemienuss Poccuiickoir ®enepanuum ot 12.01.2021 1. Ne P-6) u
IpeIyCMaTpUBaeT MPOBEACHUE 3aHATUI C HCIOIb30BaHMEM o0opyaoBaHus IeHTpa «Touka
pocrtay

2. llenu kypca

Onwupasicc Ha UWHAMBUAyaJIbHbIE OOpa30BaTEIbHBIE 3alpPOCBl M CIIOCOOHOCTH

KaX/I0ro peOeHKa MpH peajlu3alMd MporpaMMbl BHEYPOUHOW AEATENBHOCTU MO (HU3UKE
«®Du3nKka B OKCIEPUMEHTAX», MOXKHO JOCTHYb OCHOBHOH WeJH - Ppa3sBUTh Yy
o0y4aromuxcs cTpeMJIeHHe K JaJbHelleMy caMoonpenaeaeHHI0, HHTeJIeKTyalIbHOM,
HAYYHOH U NPAKTHYECKOH CAMOCTOATEJIbHOCTH, N03HABATEIbLHON AKTHBHOCTH.

JlanHas mporpamMma IO3BOJSIET OOYYaroIIMMCS O3HAKOMUTBCS C METOJIUKOM
OpraHM3alMM M IIPOBEJIEHUS SKCIEPUMEHTAIBHO-UCCIIEOBATEIbCKON JEATENIBHOCTH B
COBPEMEHHOM y4eOHOM mpoliecce Mo (pu3MKe, 03HAKOMHUTHCS CO MHOTUMH HMHTEPECHBIMH
BOMpOCaMU (PM3MKH HA JAHHOM OJTare OOYyYeHHUs, BBIXOASAIIMMHU 32 PAMKH IIKOJIbHOH
IpOrpaMMbl, PpACIIMPUTH IIEJIOCTHOE TPEACTaBICHWE O TMpodiieMe JaHHOW HayKu.
DOKCIepUMEHTabHAsE JIeITEeNbHOCTh OYyZeT CHOCOOCTBOBAaTH PA3BUTHIO MBICIUTEIBHBIX
orepauuii 1 00IIeMy HHTEJUIEKTyaJIbHOMY Pa3BUTHIO.

He menee BaXHBIM (paKTOPOM peanu3aliyl JaHHOW MPOTrpaMMbl SBISICTCS CTPEMIICHUE
Pa3BUTh Yy y4allluXCs YMEHUE CAMOCTOSTEIbHO paboTarh, AyMaTh, SKCIIEPUMEHTUPOBATH B
YCIOBHSIX IIKOJIBHOM J1a00OpaToOpuu, a TAaKKE COBEPIIECHCTBOBATH HABBIKM apPTyMEHTAIHH
COOCTBEHHOW TO3MIMU MO onpeAenéHHbM BompocaMm. Cozep)kaHue IMporpamMmbl
COOTBETCTBYET II03HABATEJIbHBIM BO3MOXHOCTSM IIIKOJBbHUKOB M TPEJOCTABISET WM
BO3MOJKHOCTh paboTaTh Ha YPOBHE IIOBBIIICHHBIX TPeOOBAaHUM, pa3BUBas y4eOHYIO
MOTHBALIUIO. ConepxaHue 3aHATUI BHEYPOUHOW AEATEIBHOCTU HPEACTaBIsIET COOON
BBEJICHHUE B MHpP OKCIHCPUMEHTAIbHONH (U3MKH, B KOTOPOM YdYalludecs CTaHyT



HCCIIEIOBATENsIMU W HaydaTbCsl II03HABAaTh OKPYXKAOIIMM HMX MHUpP, TO €CTb OCBOST
OCHOBHBIE METOJIbl HAYYHOTO IO3HaHMA. B ycloBHSX peanu3anuu o00pa3oBaTeIbHOM
OporpaMMbl  IIHPOKO  MCIONB3YIOTCS ~ METOABl  y4eOHOro,  HCCIEI0BATEIbCKOTO,
npoOJIeMHOro 3KcrepuMeHTa. PeOEHOK B mpoliecce MO3HAHUS, MPUOOpeTass 4yBCTBEHHBIH
(peHOMEHOIOTUYECKHIA) OIIBIT, MEPEKUBACT MOTYUCHHbIC OIIYIIECHHUS U BICYATICHUS. DTH
nepeXrBaHu MPOOYKIAI0T U MOOYXJIaroT rnporecc MbinuieHus. Crnemmduyeckas dopma
OpraHM3alUK MO3BOJISIET YyUYaAIIMMCS 03HAKOMUTBCS CO MHOTMMHU MHTEPECHBIMU BOIIPOCAMHU
¢U3MKN Ha JAHHOM J3Tame OOyYeHHs, BBIXOAALUIMMM 33 PAMKH IIKOJIBHOH IMPOrpaMMBbl,
pacIIMpUTh IEJIOCTHOE MpEICTaBICHUE O MpodiieMe JaHHOMW Haykd. JleTH moiydaroT
npopecCHOHATbHBIE HABBIKM, KOTOPBIE CIIOCOOCTBYIOT — JajbHEWIIEH COLMAIBbHOM
aJlanTanuyu B OOIIECTBE.
IInanupyemMsble pe3yJibTaThbl 0CBOCHHS NPOrPaMMBbI BHEYPOUHOH 1€ TeJIbHOCTH

Peanuzanust nporpaMMsel CriocOOCTBYET TOCTHKEHHUIO CIEAYIOIINX Pe3yJIbTATOB:
JIn4HOCTHBIE:
B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX ACUCTBUHN yUalUXCS:

* yueOHO-1103HaBATEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepuaiy U cnoco0am perieHus
HOBOM 3aJ1a4M;

* OpHCHTAIMS HA TTOHUMAaHUE MPUYHH yCIieXa BO BHEYUEOHOU IeSATEIHHOCTH, B TOM YHCTIE Ha
caMOaHaJN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHaJIN3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHHIIM
KOHKPETHOM 3aJ1a4u;

* CITIOCOOHOCTB K CAMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TeNbHOCTH;
Obyuarowuecs nory4am 603MOHNCHOCMb 0151 POPMUPOBAHUL:

* BHYTPEHHEHN MO3ULIMH IIKOJIBHUKA HA YPOBHE MOJOKUTEIBHOIO OTHOLIEHHS K IIKOJIE,
MMOHUMAaHU HEOOXOIMMOCTH YUYCHHSI, BRIPAKCHHOTO B IPE00IaJaHnN yaeOHO-TI03HABATEIbHBIX
MOTHBOB;

* BEIPQXKCHHOM yCTOMUMBOM yueOHO-TT03HABATEIHHON MOTUBALIUN YUCHUS;

* YCTOHYMBOTO y4eOHO-I103HABATEIHLHOIO HHTEpPECa K HOBBIM OOIIMM CIIOCO0aM perieHus 3a/1ay.
MeranpeamMeTHsble:

B cdepe peryasiTHBHBIX YHUBEPCATIbHBIX YUEOHBIX IEHCTBHIA yUaluxcs:

¢ IJIaHUPOBATh CBOU HCﬁCTBHH B COOTBETCTBHH C ITOCTABJICHHOM 3a;[aqeﬁ " YCJIIOBHSMU €€
pcajm3anuu, B TOM YUCJIC BO BHYTPCHHEM IIJIAHC,

* YUUTBHIBATh YCTAHOBJICHHBIC NIPABMIIA B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a pelIeHHS;
* OCYLIECTBIIATh UTOTOBBIM U IIOIIATOBBIN KOHTPOJIb 110 PE3YJILTATY;

* aICKBaTHO BOCIIPUHUMATH IIPEIIOKECHNS U OLICHKY YUYUTEIICH, TOBAPUILEH, POJUTEIEH U
JIPYTUX JIFOJIEH;

* pa3nuyarth Croco0 U pe3ysbTaT ACHCTBHSL.

Obyuarowuecs nonyuam 603MOACHOCIb HAYYUMCAL

* B COTPYJHHYECTBE C YUUTEIEM CTaBUTh HOBbIC yueOHBIC 3aa4H;

* NIPOSIBIIATH MTO3HABATEIbHYIO HHULMATHBY B Y4€OHOM COTPYAHUYECTBE;

* CAMOCTOSTEJIBHO aJIEKBATHO OLICHUBATH MPABUIILHOCTD BBIIIOJIHEHUS JEUCTBUS U BHOCUTD
HE00X0JMMBbIE KOPPEKTHUBBI B UCTIOTHEHHUE KaK TI0 XOJy €ro pealin3allii, TaK U B KOHIIE
JIEUCTBUS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI yUalUXC:



* OCYIIECTBIISTH OUCK HEOOXOIMMON MH(POPMALIUH JUTSI BHITIOJTHEHUS BHEYUEOHBIX 3aJaHUM C
UCIOJIb30BAHNEM YUEOHOH JIMTEpaTyphl U B OTKPHITOM HH(POPMALIMOHHOM IIPOCTPAHCTBE,
SHIMKIIONIEINH, CIPAaBOYHUKOB (BKIIIOYAs AJIEKTPOHHBIE, IU(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WNHurepHera;

* OCYIIECTBIIATD 3aMUCh ((hUKCAIHIO) BEIOOpOUHON HHPOPMALIUK 00 OKPY>KAIOLIEM MUPE U O
ce0e caMoM, B TOM 4HucIIe ¢ momolipio nHcTpymenToB UKT;

* CTPOUTH COOOIIEHHMSI, IPOCKTHI B YCTHON U MUCbMEHHOMN (hopme;

* IPOBOJIUTH CPAaBHEHUE U KJIACCH(PUKALIUIO MO 3aJaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3U B M3yYaeMOM KpyTe SIBIICHUIA;
Obyuarowuecs nonyuam 603MOACHOCHb HAYYUMbCA

* OCYIIECTBIIATh PACIIMPEHHBIN MOUCK HH(OPMAIIMU C UCIIOIB30BAHUEM PECYPCOB OUOINOTEK U
cetu HTepHeT;

* 3aMUCHIBATh, PUKCUPOBATH UH(POPMAITUIO 00 OKPYKAIOLIUX SBICHUAX C TOMOIIBIO
uHcrtpymenTos UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOM (opme;

* OCYIIECTBIIATH BbIOOp Hanbosee 3 PeKTUBHBIX CIOCOOOB PEIIEHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* MOT'YT BBIMTH Ha TEOPETUUECKUIN YPOBEHb PEIICHUS 3a/1a4: PELICHHUE 110 OIPEIEIEHHOMY
IJIaHy, BJIaJIEHUE OCHOBHBIMU ITPUEMAMH PEILIEHUS, OCO3HAHUS ACATEIbHOCTH IO PEIIEHUIO
3a/1a4H.

B cdepe KoOMMYHHKAaTHBHBIX YHUBEPCAIBHBIX yUeOHBIX ICHCTBHI yyaIlluxcs:

* aJICKBAaTHO UCII0JIb30BaTh KOMMYHUKATUBHBIC, IIPEXKIE BCETO - PEYEBBIE, CPEICTBA UL
peleHus pa3INyHbIX 33]a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE, UCTIONB3YsI, B TOM YUCIIE
cpeactBa 1 uHcTpyMeHThl KT ¥ qUCTaHIIMOHHOTO OOIEeHUS;

* JIOIyCKaTh BO3MOYKHOCTb CYLIECTBOBAHHUS Yy JIFOAECH Pa3JIMYHBIX TOUEK 3PEHHUS], B TOM YUCIIE HE
COBTAIAIONIUX C €r0 COOCTBEHHOM, U OPUCHTHPOBATHCS HA MO3UIUIO TApTHEPA B OOIIEHUHU U
B3aHUMO/JICHCTBUM;

* YUUTHIBAThH Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIUY PA3IMYHBIX MO3UIMN B
COTPY/IHUYECTBE;

¢ JOroBapuBaTbCA U MPUXOAUTH K 06meMy PCUICHUTIO B COBMECTHOM ACATCIBHOCTH, B TOM YHCJIIC
B CUTyallul CTOJIKHOBCHH S UHTCPCCOB;,

O6y1£aIOU4M€Cﬂ nojyuyam 603MOMNCHOCMb HAYHYUNMbCA.!
® YUUTHIBATh PA3HBIC MHCHUA U UHTCPCCHI U 000CHOBBIBATH COGCTBCHHYIO IIO3UITHUIO,
* IOHUMAaTh OTHOCUTEJIBHOCTh MHCHUN U noaAXo40B K PCUICHHUIO HpOGHeMBI;

* ApPryMEHTUPOBAThH CBOIO MMO3ULUIO U KOOPAUHUPOBATH €€ C MO3ULUSIMU [TAPTHEPOB B
COTPYJIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM JeSITENLHOCTH;

¢ 3a/1aBaTh BOIIPOCHI, HCOGXO,Z[I/IMBIC UL OpraHu3anuuun COOCTBEHHOMU ACATCIBHOCTHU 1
COTPYAHUUCCTBA C MAPTHCPOM;

¢ OCYHICCTBJIATH B3aMMHBIM KOHTPOJIb U OKa3bIBATh B COTPYAHHUYCCTBC HGOGXO,Z[I/IMyIO
B3aMMOIIOMOIIb.

IIpeamerHbIe:

- OpUCHTUPOBATLCA B SABJICHUAX U 00BEKTaX OKpYXKaromero Mmupa, 3HaTb I'paHULbI UX
MMPUMCHUMOCTH



- MIOHUMATh ONpeeNeHHs (PU3MUECKUX BEIIMYMH U IIOMHHUTD OTIPEIeNonue GopMyIisl;

- MOHUMATh KaKUM (PU3MUECKUM MPUHLIUIIAM U 3aKOHAM MOTUMHSAIOTCS T€ WINA UHbIE OOBEKTHI U
SIBJICHUS IIPUPOBL;

- 3HAHUEC MOACIIU ITOUCKaA peH_IeHI/Iﬁ JJIA 3a4a4 I10 (bmmce;

- AHAJIM3UPOBATH YCIIOBUC 3a1d4H;

- COCTAaBJIATH IVIaH PCUICHUS,

- BbBLIBUT'ATb U MPOBCPATH NPCAJIaracMbIC IJIsd PCIICHUA T'MIIOTC3bI;

Conep:xaHue NporpaMMbl BHEYPOYHOI 1eSITeJIbHOCTH

7 KJ1ace

BBenenue. Bronnoe 3ansatue. Lenn u 3amaun kypca. Texanka 6€30macHOCTH.
Poub 3xcnepuMenTa B JKU3HHM YeJI0BEKA.

Teopus: 13y4uTh OCHOBBI TEOPUHU MOrpeIHOCTEN. [I0rpeHOCTH IPSMBIX U KOCBEHHBIX
U3MEPEHUH, MAaKCUMAJIbHASL IIOIPEIIHOCTh KOCBEHHBIX U3MEPEHUMN, y4eT ITOIPEIHOCTEN
M3MEpEeHUH pu nocTpoeHuu rpadukos. [IpencraBnenue pe3yabTaToB U3MEPEHU B popme
TaOIUI] U TPApHUKOB.

HpaKmuKa.' OCHOBBI TCOpHUHn HOFpCH.IHOCTCfI MNPUMCHATDH IIPH BBIMTOJIHCHUUN SKCIICPUMCHTAJIBHBIX
3a/1a4, MPaKTUIECKUX padoT. (¢ Mcmoab30BaHueM 00opynoBanus «Touka pocray)

XapaKmepucmuKa OCHOBHBIX U008 OeSIMEIbHOCIU:

[TpuBoAUTH IpUMEPHI 0OBEKTOB N3yUeHUs PU3HNKH ((PU3NUECKUE SBICHUS, (PU3HMUECKOE TeNo,
BElIEeCTBO, (huznyeckoe noie). Habmoaare u aHamM3upoBarh (Gu3NYecKue SBICHUS
(puKcupoBaTh U3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH X M 000011aTh). [l03HAKOMUTHCS C
HKCTIIEPUMEHTAIBHBIM METOJIOM UCCcieioBaHus Mpupobl. COopka mpruOOpPOB U KOHCTPYKIUH.
Hcnonp3oBaHne H3MEPUTENbHBIX TPHOOPOB. BhinonHeHne 1a00paToOpHbIX U MPAKTHYECKUX
pabot. J[narHocTuka U ycTpaHeHHe HEeUCIIPaBHOCTEH

HpI/IGOpOB. BI:ICTpaI/IBaHI/Ie THUITIOTE3 HA OCHOBAHUU MMCHOIINXCA TAHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEPHOE JBIKeHHUE. | padudeckoe npencTaBieHNe TBUKECHUS.
Pemenue rpaduyeckux 3aaad, pacyer MyTH U CPeTHEH CKOPOCTH HEPAaBHOMEPHOT'O IBUKECHHUS.
[Tonatue unepumu 1 uHeptHocTH. LlenTpoOexHas cuna. [IpuMeHneHne JaHHBIX (PU3UIECKUX
MOHATHUH B )KU3HEIEATENBHOCTH uesnoBeka. Cuia ynpyroctu, CHijia TpEeHUs.

IIpakmuxa: ViccnenoBanue 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BOSHUKAIOIIECH B IPY>KUHE, OT
creneHu nedopmanuu npyxkuHsl. Onpenenenue kodpduureHTa TpeHus Ha Tpudomerpe. (¢
HCI0JIb30BaHMeM 00opynoBaHus «Touka pocra»)

I/ICCJIC,Z[OBaHI/IC 3aBUCHUMOCTHU CUJIBI TPCHUA OT CHUJIBI HOPMAJIbHOTI'O JaBJICHUA.
XapaKmepucmuKa OCHOBHBIX U008 OeSIMEIbHOCIU:

Amnanu3s tabnuil, rpapukoB, cxeM. [louck oObscHeHHs HabmoaaeMbIM coObITUsIM. OTpeneneHue
CBOWCTB MPUOOPOB 110 YepTekKaM U MOAEISAM. AHATN3 BO3HUKAIOIIUX MTPOOIEMHBIX CUTYAIHH.
N300paxkaTh cucTeMy KOOpJIUHAT, BBIOMPATh TEJIO OTCUETA U CBSA3BIBATH €T0 C CUCTEMOM
KoopauHar. Mcrosip30BaTh CUCTEMY KOOPAMHAT Ul U3YUYEHUSI IPSMOJIMHENHOIO IBUKEHUS
tena. Coopka mpuOOpPOB U KOHCTPYKLUH. Vcnonap30BaHne H3MEPUTEIbHBIX TPUOOPOB.
Brinonnenue 1abopaTOpHBIX U MPAKTHYECKUX PadoT (€ HCMOJb30BAHMEM 000Py10BaAHUS
«Touxa pocray). JluarnocTuka U ycTpaHeHHE HeUCpaBHOCTeH nmpruOopoB. BeicTpanBanue



TUIIOTE3 Ha OCHOBAaHUU MMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHUE U MOAETUPOBAHUE.
BrinonHenue 3a1anuii o ycoBepueHCTBOBaHHIO prOopoB. PazpaboTka HOBBIX BAPHAHTOB
omnbITOB. Pa3paboTka 1 mpoBepka METOUKH SKCIIEpUMEHTaIbHON paboThl. PaboTa B Manbix
rpynnax. AHaJIU3UPYIOT, BHIOUPAIOT U 00OCHOBBIBAIOT CBOE pelieHue, JeHCTBUSL.
IIpencrasnenue pe3ysbTaToOB MAPHOM, IPYNIIOBOM ACATEIBHOCTH. Y YacTHE B JUAJIOTE B
COOTBETCTBUU C IIPABUJIAMH PEYEBOIO ITOBEICHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackans, THIPOCTATHYECKOE NaBICHUE, COOOIIArOIIHeCs
COCY/Ibl, TUJIPABINYECKUE MAIITUHBI.

Ipaxmuxa: 3a0ayu: BRITAIKUBAIONIAS CUJIA B PA3IMYHBIX CHCTEMaX; MPUOOPHI B 3a7a4ax
(cooOmiaroruecst COCy/Ibl, THAPABIMYECKHAE MAIIMHBI, PhIYary, OJIOKH). DKCIEPUMEHTAIbHEBIE
3aaHus:

1)usmepenune cuiibl Apxumena, 2)u3MepeHe MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblyar,
3)usmepenue

pa60T1>1 CHJIbI YIIPYTOCTH IMPU MOABEMEC I'py3a ¢ TIOMOIIBIO MOABUXKHOI'O UJIK HCITOJABUKHOT'O
6710Ka.(c McnoJib30BaHueM o0opynoBanus «Touka poctay)

XapaKmepucmuKa OCHOBHBIX U008 OeSIMEIbHOCIU:

Amnanu3z tabnuil, rpagukos, cxeM. [louck oObscHeHns HabmogaeMbIM coObITHsIM. COOpKa
npuOOPOB U KOHCTPYKIUi. Vcronap30BaHne U3MEPUTEIbHBIX TPUOOPOB. BeimonHnenue
71a00paTOPHBIX U MPAKTHUECKUX PadboT. J{narHocTika 1 ycTpaHeHHEe HEUCIPaBHOCTEH MprOOpoB.
BricTpanBanue runote3 Ha OCHOBaHUM UMEIOIIMXCS JaHHBIX. KoHCTpyHnpoBaHue u
MojenupoBanue. PaboTta B ManbIxX rpynmnax. AHaJIU3UPYIOT, BEIOUPAIOT 1 0OOCHOBBIBAIOT CBOE
peuienue, aevictsus. IIpencrasienue pe3yapTaToB MapHOU, TPYIIIOBOU IEATEIbHOCTH.
[ToaroToBka coOOLICHMIA U TOKJIAZOB. YUacTHE B IMAJIOTE B COOTBETCTBHHU C IPaBHIIAMHU
pEUYEBOro MOBEACHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpBIX TeN. Y CI0BUSA PaBHOBECHS. MOMEHT CUJIBL.
IIpaBuiio momeHToB. LleHTp TsxkecTu. MccnenoBanue pa3inuHbIX MEXaHUUYECKUX CUCTEM.
KomOuHupoBaHHbIE 32,124, HCIIOJIb3YS YCIOBUS pAaBHOBECHSI.

IIpakmuxa: VI3roToBineHHe paboTaroIeil CHCTEMBbI OJIOKOB.
Xapaxmepucmuxa 0CHOBHbBIX 8U008 0esIMENbHOCIU:

Amnanu3z tabnuil, rpapukoB, cxeM. [louck oObscHeHns HabmogaeMbIM coObITUsIM. OmpeneneHue
CBOWCTB MPUOOPOB 110 YepTekKaM U MOAETSAM. AHATU3 BO3HUKAIOIIUX MTPOOIEMHBIX CUTYaIHH.
Habmonate aelicTBre MPOCThIX MeXaHU3MOB. [103HAKOMHUTHCS ¢ (PU3HUECKON MOJIEITBIO
«abcomoTHO TBEPIOE Teso». PemaTh 3a1aun Ha MpUMEHEHUe yCIOBHsI(IIpaBUiIa) PaBHOBECHS
pbryara. [IpuMeHsTh ycioBue (IIpaBUiIO) paBHOBECHS phlyara JUist OObsICHEeHUS JeHCTBUS
Pa3UYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMBIX B TEXHHUKE U B ObITY. COOpKa mpubGOpoB 1
KOHCTpYKUHUH. Vcrionp30BaHNe U3MEPUTENBHBIX PHUOOPOB. BrInoiHeHne 1abopaTOpHBIX U
MPAaKTUYECKUX paboT. JlnarHocTHKa U yCTpaHeHHE HEeHCIIpaBHOCTEH mpubopoB. BricTpanBaHue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHUe U MOAETUPOBAHUE.
Brinonnenue 3a1anuii mo ycoBepueHCTBOBaHHIO MpHOopoB. PazpaboTka HOBBIX BAPHAHTOB
omnbITOB. Pa3paboTka 1 mpoBepKa METOJUKH 3KCIIEPUMEHTAbHONU PabOTHI.



PaboTa B MasbIxX rpynmnax. AHaTU3UPYIOT, BEIOUPAIOT M 0OOCHOBBIBAIOT CBOE pPEIlICHHE,
neuncrteusd. [IpencraBinenue pe3ynbTaToB IApHOM, IPYIIIOBOM AesTeNbHOCTH. [loaroroska
cooOrieHnit 1 1ok1a10B. OCyIIECTBIAIOT CAMOOLIEHKY, B3aUMOOIICHKY JAEATEIIbHOCTU. Y4acTue
B IMAJIOT€ B COOTBETCTBUH C IIPABUIIAMH PEYEBOTO MTOBEACHHUS.

8 kiacce

TenaoBble ABJICHUS.
TermoBoe pacmupenue tein. [Ipoueccsl miaBineHus 1 OTBEPAEBAHUs, UCTIAPEHUS U
KoHaeHcauuu. Termnonepenaya. BinaxxHOCTh BO3AyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmoaenue TasgHus abja B Boje. 2. CKOpOCTH UCTIApEHUS Pa3TUIHbIX
xunkocteit. 3. TeruoBeie ABUraTeny Oy Iyniero.

Jlabopamopuwsie pabomul (¢ ucnob30BaHneM odopynoBanus «Touka pocray): 1. 3MeHeHus
JUTUHBI TeJla IPU HarpeBaHUM U oxJIaxkaeHuH. 2. OTIauBKa napauHOBOrO CONAaTHKA. 3.
Habmonenue 3a maBienueM jbaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH? 5.
Habmroenue TemmonpoBOHOCTH BOJIBI U BO3AyXa.

XapaKmepucmuKa OCHOBHBIX U008 OeSIMEIbHOCIU:

CamocTosaTenbHO (GOPMYITHPYIOT MO3HABATEIBHYIO 3a/1ady. YMEIOT ¢ TOMOILBIO BOIIPOCOB
N00BIBaTh HEJOCTAIONTYI0 HH(opMaIuio. Mcrnoas30BaHne U3MEPUTENIBHBIX TPHOOPOB.
BrinonHenue 1abopaTOpHBIX U MPAKTHUECKUX padoT. J[MarHocTuka U ycTpaHeHHe
HeHCIpaBHOCTEH MpuOOpoB. BeicTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIIUXCS JaHHBIX.
KoHcTpynpoBanue u MoJaeIupoBaHHE.

Brinonnenue 3a1anuii mo ycoBepueHCTBOBaHHIO MprOopoB. PazpaboTka HOBBIX BAPHAHTOB
omnbITOB. Pa3paboTka 1 mpoBepka METOMKH SKCIIEpUMEHTaIbHON paboThl. PaboTa B Manbix
rpynnax. AHaJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, JeHCTBUSL.
IIpencrasnenue pe3ybTaToOB MMAPHOM, IPYIIIOBOM ACATEIBHOCTH. YYacTHE B JUAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO

IIOBCICHHUA.
3J16KTpI/l‘leCKlfle ABJICHUSA.

Muxkpomup. Monenu atoma, cymiectsoBasiue 10 Hayana XIX. McTtopust OTKpbITHS U JEHCTBUS
rajbBaHUYECKOro aneMeHTa. Mcropus coznanus snexkrpodopHoit MmamuHbl. OnbiT Bonbra.
DNEKTPUUECKUHN TOK B DJIEKTPOJIUTAX.

Lemoncmpayuu: (¢ ucnoab3oBanueM odopynosanust «Touka pocray)
1. Monenu atromoB. 2. ["'anbBaHruYecKre JIeMEHTHL. 3. DnekTpodopHoit
MaiuHsbl. 4. OneiTel Bonbra u ["ansBanm.

Jlabopamopnuie pabomur: 1. Co3aHue ralbBaHUYECKUX AJIEMEHTOB U3 IIOAPYUHBIX CPEACTB. 2.
DNEKTPUUYECKUHN TOK B )KUJKOCTIX CO3AAHMS «30JI0TOIO KIIFOUUKA .

XapaKmepucmuKa OCHOBHBIX BUJOB JCATCIIBHOCTH:

VYrpaBisioT cBOeH 1Mo3HaBaTeIbHON U yueOHOM eaTeNbHOCThIO TOCPEICTBOM OCTAaHOBKH
LeJeH, INTAaHUPOBAHMS, KOHTPOJIL, KOPPEKLIUH CBOUX JACUCTBUN U OLICHKU YCIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCO0O M pe3yJIbTaT CBOMX JICHCTBHIA ¢ 00pa3ILOM - TUCTOM
conpoBokaeHus. OOHapyKHUBatOT OTKIOHEHHs. OOIyMBIBAIOT IPUYUHBI OTKIOHEHHUH.
OCy1LIECTBIISIIOT CAMOKOHTPOJIb U



B3aMMOKOHTPOJIb. MICTIOIb30BaHNe U3MEPHUTENbHBIX MPUOOPOB. BrinonHeHne 1ab0paToOpHBIX U
MPaKTUYECKUX paboT. JlnarHocTrka U ycTpaHeHHe HeucnpaBHocTel mpubopos. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIINXCS JaHHbIX. KOHCTpyHpoBaHUE U MOAEIUPOBAHUE.

3H6KTp0MaFHHTHbIe ABJICHUSA.

MarnuTHOe 1ose B BemecTBe. MaruutHas aHomanusi. MarautHsle Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUAHOCTH 3IIEKTPOIBUTATEICH.

Lemoncmpayuu (¢ ncnoJib3oBanueM odopynoBanus «Touka pocra»). 1. HarnsinHocTs
IIOBCACHU BCIICCTB B MAarHUTHOM IIOJIC. 2. Hpe?)eHTaI_[I/II/I (o)

MarHUTHOM T0JIe 3eMJI U O MAarHUTHBIX Oypsix. 3. JleMOHCTpalyst pa3HOBUIHOCTEH
AIIEKTPOU3MEPUTENBHBIX TPUOOPOB. 4. HarnsaqHOCTh pa3sHOBUAHOCTEN AIIEKTPOABUTATEIICH.

Jlabopamopnule pabomul: 1. MccnenoBanue pa3andHbIX 3I€KTPOU3MEPUTENBHBIX IPUOOPOB.
Xapaxmepucmuxka 0CHOBHbBIX 8U008 0esIMEeNbHOCIU:

VYHpaBisioT cBOeH 1Mo3HaBaTEIbHON U yueOHOM JeATeIbHOCThIO TOCPEICTBOM OCTAaHOBKH
LeJeH, IUNTAaHUPOBAHMS, KOHTPOJIsL, KOPPEKLIUHA CBOUX JACUCTBUN U OLICHKU YCIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCOO U pe3yJIbTaT CBOMX JICHCTBHIA ¢ 00pa3ILOM - TUCTOM
conpoBokaeHus. OOHapyKUBaIOT OTKIOHEHHs. OOyMBIBAIOT IPUYUHBI OTKIOHEHHUH.
OCyIIECTBIISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTnueckue sABJCHUSA.

HcTounuku cBeTa: TEIUIOBBIC, TIOMUHECIICHTHBIE, UCKYCCTBEHHBIC. VI3roTOBICHHE KAMEPHI -
00CKypa 1 UCCIIeJOBaHHE U300paKEHUSI C IIOMOIIBI0 MOIeTTH. MHOTOKpaTHOE U300paKeHHE
npeaMeTa B HECKOJIBKHUX TUIOCKUX 3epKaax. M3rOTOBUTH MEPUCKOIT U C €r0 TIOMOIIBIO POBECTH
HaOmoneHus. [IpakTuueckoe UCIOIb30BaHNE BOTHYTHIX 3€pKal. 3pUTETbHBIC WILTIO3UH,
MOPOKIaEMBbIC

MpeIoMJIEHHEM CBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM ONTUKU. VIcrionp30BaHMEe 3aKOHOB CBETA
B TEXHUKE.

Lemoncmpayuu(c ncnosib3oBanueM odopyrosanus «Touka pocra»)
1. PaznuHble HICTOUHUKY cBeTa. 2. M300pakeHue npeaMeTa B HECKOIbKUX

IUTOCKUX 3epKaniax. 3. M300pakeHne B BOTHYTHIX 3epKaiax. 4. Mcrnonp30BaHre BOJIOKOHHON
OINITUKU. 5. YCTpoiicTBO poTOANmapaToB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvie pabomul: 1. U3roroBineHne KaMepbl - 00CKypa U UCCIIEI0OBAaHHE N300paXKeHUsI C
MOMOIIBI0 MozienH. 2. [IpakTuueckoe npuMEeHEHHE TUIOCKUX 3epkail. 3. [IpakTuueckoe
MCIOJIb30BaHNE BOTHYTHIX 3epKail. 4. MI3roToBieHne nepuckomna u HabIIoASHUs C TIOMOIIBIO
MOJIETH.

XapaKmepucmuKa OCHOBHBIX U008 OeSIMEIbHOCIU:

VYrpaBisioT cBOeH 1Mo3HaBaTeIbHON U yueOHOM eaTeNbHOCThIO TOCPEICTBOM OCTAaHOBKH
LeJeH, IUNTAaHUPOBAHMS, KOHTPOJIsL, KOPPEKLIUH CBOUX JACUCTBUN U OLICHKU YCIEIIHOCTH
ycBOeHUS. Boaensior u GopMyIUpyIOT MO3HABATENBHYIO 11eTb. BBIACTSAIOT KOTMYECTBEHHBIE
XapaKTepUCTUKHU OOBEKTOB, 3aJJaHHbIE CIoBaMU. [[pHHUMAIOT MO3HABATEIBHYIO 1IETb U
COXPAaHSAIOT €€ IIPU BBIITOJIHCHUU

y4eOHbIX AericTBui. OCO3HAIOT CBOM JeWCTBUS. MIMEIOT HABBIKM KOHCTPYKTUBHOT'O OOILEHUS B
MaJIbIX IPYIIIAX.

Yenosek 1 npupoaa

ABTOMAaTHKa B Hallel xu3HU. [I[puMepsl NCIOIb30BaHUs aBTOMAaTUYECKUX YCTPOMCTB B HAyKe,
Ha Mpou3BOJCTBE U B ObITy. CpenctBa cBs3u. Pagno u teneBuaenue. AIbTepHaTUBHBIC



WCTOYHUKHU dHEpruu. Bumasl snexrpoctanimii. HeoOXxoqmmMocTh SKOHOMHUH TTPUPOTHBIX PECYPCOB
X UCIIOJIB30BAaHMA, HOBBIX 3KOJIOTHYHBIX U 6630HaCHBIX TCXHOHOFHﬁ. HayKa nu 6630HaCHOCTB
JTIONEN.

Hemoncmpayuu: 1. poToMaTepualsl U CIaiibl M0 TEME.
Jlabopamopuvie pabomul.: 1.113ydenne AecTBUN CPEICTB CBS3H, PAAUO U TEICBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU

CamocTtosTenbHO (GOPMYITHPYIOT MO3HABATETBHYIO 3a/1a4y. YMEIOT (WU Pa3BUBAIOT)
CIOCOOHOCTH € MTOMOILBIO BOTIPOCOB JI0OBIBATH HEOCTAIOILYIO HH(POPMAITHIO.

9 kiaacc
Kunematuka

CrniocoObl onrcaHusi MEXaHHMUYECKOTo ABIKeHus. Cuctema orcuera. [IpsMonanHeliHoe ABIKEHHE.
[IpssMOnMHENHOE paBHOMEPHOE ABUKEHUE 10 IIIOCKOCTH. [IepeMelienre u CKopocTs pu
PaBHOMEPHOM NPSMOJIMHENHOM JIBUKEHHUH T10 TNIOCKOCTU. OTHOCUTENBHOCTD IBUKEHUSI.
Cnoxenue nrxeHuil. [IpuHiun He3aBUCUMOCTH ABM)KEHUN. KpuBoIMHENTHOE ABMKEHHUE.
JIBM>KeHue Tena, OpOIIEHHOT0 MO YITIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHHE 110
OKpY>KHOCTH. YTJI0Bas ckopocTs. Ilepuon n yacrora Bpamenus. CKopocTb

1 YCKOPEHHUE MPU PABHOMEPHOM JIBHXKEHHH 110 OKPY>KHOCTH.
Jlabopamopuvie pabomui(c ncnoab3oBanueM ooopynopanusi «Touka pocray):
Nzyyenne nrkeHns: CBOOOIHO MaIAONIETO Tema.

N3ydenue IBUKEHUS MO OKPYKHOCTH.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O IBWKEHHUS TIPU MCTIOJIb30BAaHUH TPEeHaxepa «Oeropas
TOPOXKKa».

Hcropuueckast peKOHCTPYKIIUS ONBITOB ["anuiies 1o onpeaeneHHio YCKOPEH s CBOOOIHOTO
NaJCHUs TEl.

[TpuHIMTBL PaOOTHI TPUOOPOB IJIst U3MEPEHHS CKOPOCTEH M YCKOPEHUH.
[TpumeneHne cBOOOIHOTO MAACHUS TSI U3MEPEHHUS PEAKIIMHU YeIOBEKa.
Pacuer Tpackropuu IBUKEHMS IEpCOHaXeEN paccka3os P.Pacmo.

Xapaxmepucmuxa 0CHOBHBIX 8U008 desimelbHOCmU. YTEHUE U 00CYXKIeHHEe TeKCTa cTaTei
HHTCPHET-CANTOB, 00CYKICHHUE JOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusuke).

JIlnnamuka

Nuepuuaneubie cuctemsl otcuera. Cuna. 3akonsl HetoToHa. J[BrbkeHUe Tena moj 1edCTBUEM
HECKOJIBKMX CHJI. JIBUKEHME CUCTEMBI CBSI3aHHBIX TeN. JJMHaMHUKa PABHOMEPHOTO ABUKECHUS
MaTepuaIbHON TOYKHU MO OKPYKHOCTU. Kiaccel cuil. 3aKOH BCEMUPHOTO TATOTEHU. [[BuxkeHue
r1aHeT. MICKyCCTBEHHBIE CITyTHHKH.

Conneunas cucreMa. Mctopus pa3sutus npeacrasieHuil o Beenennoit. CTpoeHue U 3BONIOLMS
BcenenHoi.

Jlabopamopuvie pabomui(c ncnoab3oBanueM ooopynopanusi «Touka poctay):

N3mepeHune maccel Tela ¢ UCIOJIb30BaHUEM BEKTOPHOTO Pa3loKeHUs CUIIbL. M3ydyenue
KMHEMATUKH U JUHAMHUKU PaBHOYCKOPEHHOIO JBW)KEHMS (HAa IpuMepe MaluHbl ATByaa). 1
3y4Y€HUE TPEHUS CKOJIbKCHUS.



HpuMeprze membsvl NPOEKMHbLX U UCcne008amenbCKux pa60m.‘

HcTopuueckasi peKOHCTPYKLUs onbITOB KyJloHa 10 ONpeneneHnIo BEUUNHBI CUJIbI TPEHUS
CKOJIbKeHUs. [lepBble HCKYCCTBEHHBIE CITyTHUKU 3€MJIH.

Kak oTnnuarorcss MexaHMYECKUe IIPOLECCH HA 3eMIIE OT MEXaHUYECKHUX IIPOLIECCOB B KOCMOCE?
Tena Conneunoii cuctemsl. OTKpBITUS HA KOHYUKE TIEPA.

Xapaxmepucmuxa 0CHOBHBIX 8U008 desimenbHOCmU. YTEHUE U 00CYXKICHHE TeKCTa cTaTei
HHTCPHET-CANTOB, 00CYKICHHUE JIOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarotorka k OI'D no dusmke).

NmnyJbce. 3aKoH coXpaHeHUs1 MMITYJIbCA

Nmnynbce. 3MeHeHne umnysbca MaTeprualibHOM Touku. CrcteMa Ten. 3aKOH COXpaHEHHUs
HMITYJIbCA.

HpuMeprze membsvl NPOEKMHbLX U UCcne008amenbCKux pa60m.‘

PeaxtuBHOe nBrxkenue B npuposae. Paccinenosanue ITII ¢ moMoIIbI0 3aKOHA COXPAaHEHUS
HMITYJIbCA.

Xapaxmepucmuxa 0CHOBHBIX 81008 desimelbHOCmU. YTEHUE U 00CYXKICHHE TeKCTa cTaTei
UHTCPHET-CANTOB, 00CYKICHHUE JOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusuke).

Cratuka

PaBHOBecue Tenna. MOMEHT cuiibl. Y CIIOBHS paBHOBECHS TBEPAOrO Tena. [IpocTbie MEXaHU3MBI.
Jlabopamopuvie pabomui(c ncnoab3oBanueM ooopynopanusi «Touka pocray):
Omnpenenenne EHTPOB Macc Pa3InYHbIX Tel (TPH Crocoba).

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpuMeHeHre MPOCTHIX MEXaHU3MOB B CTPOHUTENIBCTBE: OT 3eMJIIHKH 10 HeOocKpeoa.
HccenenoBanne KOHCTPYKLUMU BEIIOCUIIEAA.

Xapaxmepucmuxa 0CHOBHBIX 81008 desimelbHOCmU. YTEHUE U 00CYXKICHHE TeKCTa cTaTei
UHTCPHET-CAUTOB, 00CYKICHHUE JOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusmke).

Mexannueckue K0J1e0aHUA U BOJHDI

Mexannueckue konebanus. [IpeobpazoBanne 3HEPruy MpH MEXaHUYECKUX KOJICOaHHSIX.
MaremaTHueCcK1il U MPY>KUHHBIA MasTHUKU. CBOOOTHBIE, 3aTYXAIOIIUE U BBIHYK/JICHHbIC
kosiebanusi. Pezonanc. Mexannueckue BOJHBI. [[mnHa 1 CKOPOCTH BOJHBI. 3BYK.

Jlabopamopuvie pabomui(c ncnoab3oBanueM ooopynopanusi «Touka pocray):
N3ydenne konebaHuii HUTSHOTO MassTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CrtpyHHBIE MY3bIKaJTbHBIC HHCTPYMEHTHI. KonebaTenbHbIe CHCTEMBI B IPUPOJIC U TEXHUKE.

Xapaxmepucmuxa 0CHOBHBIX 8U008 desimelbHOCmU. YTEHUE U 00CYXKIeHHEe TeKCTa cTaTei
HHTCPHET-CANTOB, 00CYKICHHUE JIOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusuke).

DJIEKTPOMATHUTHBIE KOJ1e0aHNs U BOJIHbI

[TepemennsIit anekTpudeckuii Tok. KonebaTenbHblit KOHTYp. BeinyX)aeHHbIe U cBOOOAHBIE DM
Kosie6anusi. OM BOJIHBI U MX CBOWCTBA.

HpuMeprze membsvl NPOEKMHbLX U UCCne008amebCKux pa60m.‘



[TpuHIMIBI paguocBs3u U TeneBuaeHNs. Bausnne OM u3nydeHuii Ha )KUBbIE OpraHU3MBI.
N3roToBieHne ycTaHOBKY JJIs1 AEMOHCTPALUHU OTBITOB 1o OMMU.

OnexTpoMarauTHoe uzinydenue CBY-neun. Mcropuueckas peKOHCTPYKIUS ONBITOB AMIIEpa.

Xapaxmepucmuxa 0CHOBHBIX 8U008 desimenbHOCmU. YTEHUE U 00CYXKIeHHE TeKCTa cTaTei
HHTCPHET-CANTOB, 00CYKICHHUE JIOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusuke).

Ontuka

Hcrounuku cBera. JleficTBus cBeTa. 3aKOH NPSIMOJIMHENHOTO pacCpOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHus cera. [locTpoeHne n300paskeHuii B INIOCKOM 3epKalie.

3aKOH MPEIIOMIIEHHSI CBETA HA INIOCKOW I'PaHULIE IBYX OJHOPOIHBIX MPO3PAuHbIX CPEL.
IIpenomiieHue ceera B ipusMe. Jlucnepceus cBera. SBiaeHne OJHOrO BHYTPEHHETO OTPAXKEHUS.
JIunssl. Tonkue muu3bL. [locTpoeHne n300pakeHuid, co3/1aBaeMbIX TOHKMMH JIMH3aMu. ['11a3 1
3penne. OnTuyeckue mpuoopHI.

Jlabopamopuvie pabomui(c nucnoab3oBanueM ooopynopanusi «Touka pocray):
DKcnepruMeHTalbHas TPOBEPKa 3aKOHA OTPaKEHUsI CBETA.

N3mepenne nmokazaress nperoMIICHHUS BOBL.

N3mepenue GOKyCHOTO pacCTOSIHHSI COOUPAIOIICH TUH3BI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Hcrtopus uccneqoBaHusi CBETOBBIX SIBICHUM.

Hcropuueckas peKOHCTpYKLMS Teseckona [ 'amues.

N3rorosieHue Kanemgockona.

Xapaxmepucmuxa 0CHOBHBIX 81008 desimelbHOCmU. YTEHUE U 00CYXKICHHE TeKCTa cTaTei
HHTCPHET-CATOB, 00CYKICHHUE JIOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusuke).

Du3uKa aTOMa U AaTOMHOI0 A/Apa

Crpoenue atoMa. Ilornomenue n ucnyckanue ceera aroMaMu. Onruueckue cieKTpbl. OnbIThI
Pesepdopna. [Inanerapuas moaens aroma. CTpoeHHe aTOMHOTO sipa. 3apsAa0BOE U MaccoOBOE
qucia. SaepHble CUilbl. DHEPrus CBA3M aTOMHBIX siep. 3aKOH paAMOaKTUBHOIO pacnaja.
Anbda- u Oeta-pacnaasl. [IpaBuna cMmernenus. Snepusie peakiun. JlegeHne U CUHTE3 siep.
Anepnas snepreruka. Mcrounuku sHeprun ConHua u 38e311. Perucrpanust saepHbIX N3Ty4YeHUN.
BnusiHue paguoakTUBHBIX U3IYyYEHUN HA )KUBBIE OPraHU3Mbl. J(03UMeTpHst. DKOJIOTHYECKUE
poOJIeMBl SAEPHOI SHEPTETUKH.

IIpumepHvie memol npOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
Hcropus nzyyenus aroma.

Nzmepenune KIIJ[ comneunoii 6atapen.

HeBuaumble u3nyyeHus B CIIEKTPE HArPETHIX TEIL.

Xapaxmepucmuxa 0CHOBHBIX 81008 desimelbHOCmU. YTEHUE U 00CYXKICHHE TeKCTa cTaTei
HHTCPHET-CANTOB, 00CYKICHHUE JOKJIAI0B U PE3CHTAIINN, COCTABIICHHE U PEIICHUE 3a/1ad,
o0cyxkaeHue croco0oB perieHus (moarororka k OI'D no dusuke).

@opMbl OPraHu3anuM 06pa3oBaTeILHOIO NMpouecca:
- TpyMIoBas;
- UHIUBUTy aJIbHAS;

- (hpoHTANBHAS.



Benyuiue TexHosioruu:

Hcnonb3yroTest SIEMEHTHI CIeTyIOIUX TEXHOJIOTHIA: TPOSKTHAs, TPOOIEeMHOro 00yyueHMs,
MH(POPMAIMOHHO-KOMMYHHUKALMOHHAS, KPUTHYECKOTO MBIIUICHUS, TPOOJIEMHOT0 AUAJIOra,
UrpoBas.

OcHoBHBIE MeTOAbI Pa00THI HA YPOKe:

Bel[yH_II/IMI/I METOJaMH OGy‘ICHI/IH SABJIAKOTCA: qaCTHqHO-HOHCKOBOﬁ, METOJ MaTCMaTHYCCKOI'O
MOJCIIMPOBAaHNA, aKCUOMAaTHYSCKUM MCETO.

DopMbI KOHTPOJIA:
Tak kak 3TOT KYypC ABJIACTCA JOIMMOJIHUTCIIBHBIM, TO OTMCTKA B Oaiax He CTaBUTCA.

VYuamuiics yYuTCs OLICHUBATh ce0s U APYTHX CaM, YTO MO3BOJISET Pa3BUBATh YMEHUS
caMOaHaJIN3a M COCOOCTBYET Pa3BUTHIO CAMOCTOSTEILHOCTH, KaK CBOMCTBY TMYHOCTH
ydalerocs. BeIsiBI€HUE IPOMEKYTOUHBIX U KOHEUHBIX PE3YJIbTAaTOB YUYaIIUXCs IIPOUCXOIUT
yepe3 MPaKTUUECKYIO IeITeIbHOCTh; 3a4eTHbIE PaOOTHI:

* BBICTABKA [IPOEKTOB, IIPE3EHTALINMN;

* IEMOHCTpALMs 3KCIIEPUMEHTA, KAUECTBEHHOM 3a/1a4M ¢ KAUECTBEHHBIM (YCTHBIM MJIU B BUJE
MPUIIOKEHHS, B TOM YHUCIIE, IPE3EHTAIMEH ) ONMCaHUEM Tpoliecca Ha 3aHATHH, (ecTuBaje
HKCTIIEPUMEHTOB; (PU3NUECKUE OJTMMITHAIbI.

KanennapHo-TreMaTH4yecKkoe NJIaHUPOBaHHe 7 KIace

No | Jlara Tema ypoka HUcnouab3oBanue [IpUMEYaHue
n/n | TPOBENCHISA oGopynoBaHus
HTpa
Ilnan | dakT 1eHTp
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOH
HANPaBJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
Brogunoe 3anarue. Llenu u 3agaun KommnbrorepHoe
1 Kypca. TexHruka 6e30MacHOCTH. o0opyJ0oBaHuE
2. PoJib 3KCTIEPUMEHTA B KM3HH YesioBeKa (34)
Cucrema eMHUL, TIOHATHUE O KomnerorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSAX obopynosatine
Pu3N4EeCKU HKCIIEPUMEHT. Ob6opynoBanue ams
Bl QU3MUECKOro IKCIepuMenTa, | oM OHCTpatii
[TorpemnocTs u3mepeHus. Buasl
IorpeimHocTed u3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaGoparophas paboTa Ob6opynoBanue ams
«M3mepenne oobemMa TBEpI0To n1abopaTopHBIX paboT
tenay. [IpaBuna opopmiieHUs H yHCHIICCKUX
OIIBITOB
4 nabopaTopHOil paboTHI.




3. Mexanuka (84)

PaBHOMEpPHOE M HEPpAaBHOMEPHOE

ObopynoBanue Jyis

5 JIBYDKEHUSI. nabopaToOpHBIX padoT
U YYCHUYECKHUX
I'paduueckoe npeacraBieHue OmBITOB (Ha Gase
6 JOBUKCHUSL. KOMIIJICKTOB 151
0oro9)
Pemenue rpaduueckux 3anad,
pacyer IMyTH U CPEAHEN CKOPOCTH
7 HEPAaBHOMEPHOT'O ABUKCHUS.
IlonsiTHE MHEPLIMY U UHEPTHOCTH.
8 LlentpoOesxHas cuia..
9 Cuna ynpyrocrtu, cuijia TpeHuUs Oo6opynoBanue ams
nabopaTopHbIX padoT
JlaGoparophas pabota parop P
U YYCHUYECKHUX
«HMccnenoBanue 3aBUCUMOCTH OIBITOB (Ha Gaze
CUJIBI YIIPYTOCTH, BOSHUKAIOLLECH B KOMILICKTOB UL
0oro9)
Npy>XHHE, OT CTENeH! AehopMaIiu
10 IIPYKUHBD).
JlaGoparophas paboTa
«Onpenenenne kodpduureHTa
11 TpPEHUs1 Ha TPUOOMETPE».
JlaboparopHnas pabota ObopynoBanue Jyis
«HMccnenoBanue 3aBUCUMOCTH nabopaToOpHBIX padoT
CHJIBI TPEHHUS OT CHJIBI 1 yHCHUHCCKIX
OIIBITOB
12 HOPMAJIBHOT'O 1aBJICHUSI.
4. I'mapocraTtuka (124)
13 IInotHoCTh. 3anava naps I'epona Ob6opynoBanue ams
JEMOHCTPALIUI
Pewrenue 3a1a4 MoBBIIICHHON
CJIO)KHOCTH Ha pacyeT IVIOTHOCTU
14 BEILIECTBA.
Pewrenue 3aa4 MoBBIICHHON O6opynoBanue amst
15 CJI0KHOCTHU AAICMOHCTpali
JlaBieHue KUAKOCTHU U raza. 3aKoH
16 ITackans
17 Coolmaromuecs CoCypl.




JlaGoparophas paboTa

ObopynoBanue Jyis

18 «U 3roroBnenue Mmonenu GpoHtaHa» | J1abopaTOpHBIX paboOT
U YYCHUYECKHUX
Jlaboparopras paboTa OIBITOB (Ha Oa3e
19 «M3roToBIeHNe Mozieny (oHTaHay | KOMILIEKTOB st OI'D
3akon [lackains. JlaBneHnue B
KHUJIKOCTSAX M ra3ax.
['uapaBiaruecKue MalIuHbI.
20 Coolmaromuecs CoOCyIpl.
BeiTankuBaromas cuia. 3akoH Oo6opynoBanue ams
21 ApXI/IMe,Z[a. ACMOHCTpalun
JlaboparopHnas pabota ObopynoBanue Jyis
«BpIsicHeHHE yCIOBUS TIIaBAaHUS na0opaToOpHBIX padoT
eIy, U YYCHUYECKHUX
22 OIBITOB
bnok 3amau Ha 3akoH Ilackains, ObopynoBanue Jyis
23 3aK0H Apxumena. ACMOHCTpAN
bnok 3ama4d Ha 3akoH Ilackas,
24 3aKOH ApXHUMeJa.
5. Cratuka (104)
25 bnok. Peryar. Ob6opynoBanue ams
JEMOHCTPALUI
PaBHoBecue TBepABIX TEN. MOMEHT
26 cubl. IIpaBuiIo MOMEHTOB.
entp Tsxectu. Mcenenosanue Ob6opynoBanue ams
27 PAa3IMYHBIX MEXAaHUYECKUX CUCTEM JEMOHCTpALII
KoMOuHMpOBaHHBIC 33/1a49H,
28 HCIIOJIb3Ys YCIIOBHS PABHOBECHSL.
KoMmOuHMpOBaHHBIC 33a1a49H,
29 HCIIONb3Ys YCIIOBUS PABHOBECUS
JlaboparopHnas pabota ObopynoBanue Jyis
«U3roroBnenue paboraromieit nabopaToOpHBIX padoT
cucreMsbl 6510k0B». Odopmienue H yHCHIHICCKHX
OmbITOB (Ha 6aze
30 paboThL. KOMIUIEKTOB yist OT'D
Pabota Hag nmpoexkToM «bBIoKN».
JlaGoparophas paboTa
31 «U3roroBnenue paboraromieit




CUCTEMBI OJIOKOBY.

JlaGoparophas pabota
«M3roroBienue padoraromeit

CUCTEMBI OJIOKOBY.

ObopynoBanue s

nabopaToOpHBIX padoT
U YYCHUYECKHUX

32 OIIBITOB
33 Odopmienue paboOTHI. KomnerorepHoe
obopynoBaHue
34 3amura IpoeKToB.
KanennapHo-temaTnyeckoe njaHupoBaHue 8 Kiacc
No | Jlara Tema ypoka HUcnouab3oBanue [IpUMEYaHue
/| MPOBCACHHA oGopynoBaHus
HTpa
Ilnan | dakT 1eHTp
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOH
HANPaBJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. Llenmn u KommnbrorepHoe
3aauu Kypca. TexHuka o0opyJ0oBaHuE
1 0€30IacHOCTH.
2. TennoBble siBaeHus (12 4)
PazHooOpazue TenaoBbIx Kommnbrorepaoe
aBieHui. TennoBoe pacmupenue | obopyaoBaHue
2 TeJL.
JlaGoparophas paboTa Ob6opynoBanue ams
«V3MeHeHus JUTMHBI Tella Ipu nabopaToOpHBIX padoT
HarpeBaHUU U OXJIKICHUN. H yHCHIICCKUX
3 OIIBITOB
Tennonepenaua Habmogenue Ob6opynoBanue ams
TEIUIONPOBOJHOCTH BOJIBI U AICMOHCTpALH
4 BO3/yXa.
JlaGoparophas pabota Ob6opynoBanue ams
«3mepenue yaenbHou 1abopaTopHBIX paboT
TEILNIOEMKOCTHU Pa3IMYHBIX H yHCHIHCCKUX
OmbITOB (Ha 6aze
5 BEIICCTBY. KoMIUIeKTOB st OI'D
[ImaBneHue u OTBEpICBAHUE.
JlaGoparopHas paborta «OTIuBKa
6 napauHOBOTO COJJIATHKA»
JlaGoparophas pabota Ob6opynoBanue ams
7 «Habmogenue 3a riaBaeHuEM nabopaToOpHBIX padoT




JIbJa» " YYCHHUYCCKHUX

OIIBITOB
Pemienne onuMmuaaHbIX 3a/1a4 Ob6opynoBanue ams
Ha ypaBHEHUE TEIJIOBOIO JIEMOHCTpalKH

8 Oananca
Pemienne onuMuaaHbIX 3a/1a4 Ob6opynoBanue ams

9 Ha PacyéT TEIIoBBIX nponeccop | ACMOHCTP anui

10 JlaGoparopus kpuctamiorpaduu.
HcnapeHnue n KoHAEHcal . Ob6opynoBanue ams

11 JEMOHCTpALII
CocraB aTmMocdepsl, Ob6opynoBanue ams
Ha6JII0IeHHE TIepexo/ia AEeMOHCTpaLH
HEHACBIILEHHBIX M1apPOB B

12 HACBIIICHHBIE.
BnaxHocTh BO3yxa Ha pa3HbIX Ob6opynoBanue ams

13 KOHTHUHEHTAaX JEMOHCTpALII

3. DuexkTpuveckne siBjieHus (84)

Mukpomup. Monenu atoma, Ob6opynoBanue ams

14 CyllecTBOBaBIIME 10 Hayama XIX | ACMOHCTP auui
Hcropust OTKpBITUA U JEUCTBUSA KomnerorepHoe

15 raJIbBAaHUYECKOIO DJIEMEHTA obopynosanue
Hcropus cosganus
3NeKTPOOpHOH

16 MAIIUHBI
OmnbiTel BonbTa. Onexrpuueckuii | KommnberorepHoe

17 TOK B DJIEKTPOJIUTAX. obopynoBsanue
Pemenne onumnuaaHpix 3a1a4 Ha | OOopynoBaHue Ast

18 3aKOHBI IIOCTOSTHHOT' O TOKA AEeMOHCTpaLH
Habnronenue 3aBUCMMOCTH O6opynoBanue amst
CONPOTHBIEHNS NpoBoHKKa or | ACMOHCTP anui

19 TEMIIEPATyPBI.
JlaGoparophas paboTa Ob6opynoBanue ams
«OnpeneneHne CTOUMOCTH nabopaToOpHBIX padoT
U3PACXOJLOBAHHOU 1 yHCHUHCCKIX
EKTPODHEPTHH OmbITOB (Ha 6aze

KoMIUIEKTOB Ju1st OI'D

110 MOIITHOCTH MOTPEOUTEINS U 110

20 CUETUUKY»

21 Pemenue onumnuaaHeix 3aga4 ObopynoBanue Jyis




Ha TEIJIOBOE JIENCTBUE TOKA

JEMOHCTPALIUI

4. DJIeKTPOMATHUTH

ble siBjeHus (34)

22

3HCKTpOMaFHI/ITHBIC SIBJICHHUA.

DNEeKTPOU3MEPUTENBHbIE
pUOOPBHI.

ObopynoBanue Jyis
JEMOHCTPALUI

23

MaraurtHass aHoMaJIus.
MaraurtHrie

Oypu

24

PazHoBugHoctn

AIEKTPOABUTATEIIEH.

ObopynoBanue Jyis
JEMOHCTPALUI

5. Ontuyeckue siBjaeHus (74)

HcTtouHuku cBeTa: TCIIJIOBBIC,

ObopynoBanue Jyis

25 JIFOMUHECLIEHTHBIE AICMOHCTpalni
DKCIepUMEHT Ha0II0ICHHUE.
MHorokparHoe nu300paxeHue
npeaMeTa B HECKOJIBKUX TUIOCKHX
26 3epKajax.
M3roToBUTH NEPUCKOII U C €T0 Ob6opynoBanue ams
MIOMOIIIBIO TTPOBECTH AAICMOHCTpalni
27 HaOII01eHUS
[IpakTH4eckoe UCIOIb30BaHHE Ob6opynoBanue ams
28 BOTHYTBIX 3€pKall AAICMOHCTpatni
3puTenbHbIe HILUTIO3UH, Ob6opynoBanue ams
MOPOXKAAEMBbIE TTPETOMIICHUEM AICMOHCTpALH
29 cBeTa. Mupaxu.
30 Pa3BuTHe BOJOKOHHOM ONTHKU
Hcnonp3oBaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YestoBek u npupoaa (44)
32 ABTOMAaTHKa B HallleH )KU3HHU . KomnerorepHoe
obopynoBaHue
33 Panuo u teneBunenne
AJbTEpHATUBHBIC UCTOYHUKU
34 sHepruu. Buapl anexrpocTaHuit
Hayxka ceronnsa. Hayka u
35 0€301acHOCTb JIIO/IEH.




KanennapHo-temaTndeckoe njaHupoBanue 9 kiacc

No | Jlara Tema ypoka HUcnouab3oBanue [IpUMEYaHue
n/m | MPOBCACHMA oGopyaoBaHus
HTpa
Ilnan | dakT 1eHTp
€CTeCTBEHHOHAYYHOM
U TeXHOJOTHYeCKOM
HANPaBJIEHHOCTEHl
«Touxka pocra»
1. BBenenue (14)
Beognoe 3ansarue. Lenu u KommnbrorepHoe
3amauu Kypca. TexHuka o0opyJ0BaHuE
1 0€301acHOCTH.
2. Kunemartuka (7 1)
CrniocoObl onrcanus Ob6opynoBanue amst
2 MEXAHUYECKOTO ABUKECHUS AAICMOHCTpalni
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue ams
JBUKEHHUE O TIIOCKOCTH? ACMOHCTpAlH
CMmotps
3 3 KaKOW TOYKU HAOIIOIATh
OTHOCUTENBHOCTH JABHXKECHUSL. Oo6opynoBanue ams
4 CnoxxeHue ABUKEHUH. AAICMOHCTpalni
Jlabopamopuvie pabomul: ObopynoBanue Jyis
«W3yuenne nBukeHust CBOOOJHO | JJaOOPAaTOPHBIX PabOT
najarouiero tenay, «3yuenue 1 yHCHUHCCKIX
OTBITOB
5 JBUKEHUS TEJa TIO OKPYKHOCTH
Kak u xyna nonerena BumiaeBass | OGopyaoBaHue Juis
Kocrouka? Pacuer TpaekTopuu AAICMOHCTpalni
JBU>KEHUS TEJl U IEPCOHAKEN
pacckasos P.Pacms o
6 Mionxay3ene
Hcropuueckas peKOHCTPYKIIHS Oo6opynoBanue ams
onbITOB ["anmies no ACMOHCTpalliH
OIIpEACIEHUIO
7 YCKOpEHHS g.




Omnpenenenne CKOPOCTH
PaBHOMCPHOI'O IBUKCHUS ITPU

HCIIOJIb30BAHNHU TPEHAKEPA

ObopynoBanue Jyis
JEMOHCTPALUI

8 «OeroBasi IOPOKKa».
3. Innamuxa (84)
Cwuiia Bonu, cuita yoexaenus wim | O6opynoBaHue s
9 cuina - pu3ndeckas BeInyuHa? AICMOHCTpALH
Jlabopamopnas paboma: ObopynoBanue yis
10 «M3mMepeHune Macchl Tena» nabopaTopHBIX padoT
U YYCHUYECKUX
JIBr>keHue Tena noJ JeUCTBUEM | orpitoB
11 HECKOJIbKUX CHII
JIBmxeHue cucteMsl cBsizanHbiX | OOGopynoBaHue Juis
12 Ten ACMOHCTpalun
Jlabopamopmnvie ObopynoBanue Jyis
pabomoi: «V3ydeHne TpeHus TaGOPATOPHBIX PaGoT
CKOJIBKCHUS» W YHEHHUECKIX
13 OTBITOB
JluHaMuKa paBHOMEPHOTO O6opynoBanue ams
14 JBHKEHUS 110 OKPYKHOCTH JEMOHCTPALII
Hcropus pa3BuTHs Ob6opynoBanue ams
MpEJICTaBICHUN JEMOHCTPALII
o Bcenennoii. Conneunas
15 cUcTeMa.
OTKpBITHS HA KOHYHKE Tepa. O6opynoBanue ams
IIepBble HCKYCCTBEHHBIE AICMOHCTpALH
CITy THUKH
16 3emuu.
4. Umnyabc. 3aK0oH coXpaHeHHs1 HMIyJabca (34)
17 Kak BbI XTy Ha30BeTE... KomnerorepHoe
obopynoBaHue
PeaktuBHOE NBMKEHUE B
18 MIPUPOJE.
Paccnenoanue JITII ¢ momomisro | KomnbioTepHoe
19 3aKOHA COXPAHEHUs UMITyJIbCa obopynosatine
5. CraTtuka (24)
Jlabopamopnas paboma: ObopynoBanue Jyis
«OrnpeneneHue HEHTPOB MacC nabopaToOpHBIX padoT
Pa3NUYHBIX TEJ (TPH Cr1Oco6a)» H yHCHIHCCKUX
20 OIIBITOB
o1 [TpuMeHeHHne MPOCThIX KomnerorepHoe

MCXAaHU3MOB B CTPOUTCIILCTBEC: OT




3eMJITHKHU 10

Hebockpebda

obopynoBaHue

6. Mexann4yeckue KojJe0aHus

U BOJIHBI (34)

BI/I,Z[I:I MasATHHUKOB U UX

ObopynoBanue Jyis

22 Koe0anuii JNEMOHCTpALINI

23 Yro nepeHocut BoaHA?
KonebarenbHbie CUCTEMBI B

24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIeOAHUA U BOJHBI (24)
DKcrepuMeHTalIbHast IPOBEpKa KomnerorepHoe

25 cBoiicTB OM BOJIH. obopynoBsanme
Uccnenosanue KommnbrorepHoe
3JIEKTPOMArHUTHOT'O o0opyJ0oBaHuE

26 n3nyuenus CBY-neun

8. Onruka (44)

. MsroroBnenue monenu Kommnbrorepaoe

27 KaJIEUIOCKOIIA. obopynoBsanme
DKcrepuMeHTalIbHast IPOBEpKa Oo6opynoBanue ams

28 3aKOHA OTPAXKEHUs CBETA. AEeMOHCTpaLH
Jlabopamopnas paboma: ObopynoBanue Jyis
«M3mepenune nokasarens nabopaToOpHBIX padoT
MPETOMIICHUS BOJBI» 1 yHCHUHCCKIX

29 OIIBITOB
Kak otnuyarorcst mokasarenu O6opynoBanue ams

30 IIPEIOMIIEHHUS] IBETHOI'O CTEKJIA ACMOHCTpaLuii

9. ®du3uKa aToMa U ATOMHOr0 siApa (44)

[Tornomenue u UCIycKaHue Kommnbrorepaoe
cBeTa obopynoBaHue

31 aromamu. OnTuueckue cnekTpol. | KomnbrorepHoe

obopynoBaHue

N3mepenue KIIJI conneunoi

32 Oatapeun
BnusiHue paguoakTHBHBIX

33 U3JIy4YE€HUN Ha KUBbIE OPTaHU3MBbI
CrniocoOsI 3amuTHl OT

34 PagOAKTUBHBIX U3JTy4YECHUN







	2. Цели курса

