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IHosicuuTeabHAA 3aNMCKA

PaGouast mporpaMmMa BHEYpOUYHOU NEATETLHOCTH MO (U3HMKE I 7 - 9 KJIacCOB COCTaBJICHA
Ha OCHOBE NMPUMEPHOU IporpaMMel 1o ¢usuke mis 7 — 9 kinaccos (nmon pexaxnuei Kysnemosa
A.A.), M.: «IlpocBemienuey», 2017 1 COOTBETCTBYET
- ®epepanpHOMy 3akony «O06 oOpazoBanun B Poccuiickoit denepannn» Ne273-D3 ot
29.12.2012 ropa;

-OenepanbHOMy  00pa3oBaTeIbHOMY — CTAaHAAPTYy  OCHOBHOTO  o0miero  oOpa3oBaHus,

YTBEPKIEHHOMY ITpHUKa3oM MuHucTepcTBa oOpazoBanus U Hayku PO Nel1897 ot 17.12.2010 rona;

-IIpuka3sy MunucrepcrBa oOpa3zoBanusi u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu

U3MEHEHUN B (enepaibHblii 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOIO 00IIero oOpa3oBaHMs,

YTBEPXKIEHHBIA MpUKa3oM MuHucrepcTBa oOpasoBanus u Hayku PD» Nel897 ot 17.12.2010

roja»

-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIETr0 00pa30BaHus;

-Yuebnomy minany OVY;

- IlpumepHOii mporpamMme OCHOBHOT'O OOIIEro oOpa3oBaHus Mo (u3nuke (0a30BbI ypOBEHB).
[Iporpamma paccuntana Ha 35 yacoB — 1 4ac B Hezento B 7 kiiacce, 35 yacoB — 1 yac B HeJIelo
B 8 Kjacce, 34 gaca — 1 gac B Heaemo B 9 Kiacce.

Jlannast pabouasi mporpaMMa BHEYPOUYHOW NEATENbHOCTH MO ¢u3uke ansg 7 — 9 KIaccos
cocraBineHa Ha ocHoBe OOII MBOVY «Mecrepyxckas COIL» u ¢ y4€TtoM MeTOIMYECKUX
PEKOMEH AU TI0 CO3JaHuI0 M (DYHKIIMOHUPOBAHUIO B OOII€00pa30BATEIbHBIX OpraHU3AIMIX,
pacCToOJOKEHHBIX B CEIbCKOW MECTHOCTM M MajblX TOpojax, UIEHTPOB oOpa3oBaHUs
€CTECTBEHHOHAyYHOM M TEXHOJOrM4Hoil HampasieHHocTel («Touka pocta») (yTBep:KIEHBI
pacropsbkeHrneM MunucrepcTBa npocsemienns Poccuiickoit ®eneparuu ot 12.01.2021 r. Ne P-6)
U TpelycMaTpuBaeT IMPOBEJCHHE 3aHATUN C MCHOJb30BaHHMEM o0opyaoBaHus LeHTpa «Touka
pocTta»

I[lnanupyeMblie pe3yjbTaTbl OCBOEHUSI MNPOrpaMMbl BHEYPOUHOH /1eATEIbHOCTH
«3annmaresbHasi Qu3nka» (¢ HcHojab3oBaHueM oOopynoBanusi «Touka pocra») B 7-9

KRJ1accax.
Peanuzanms nIporpaMmbI CHOCO6CTByeT JOCTUIKCHUIO CIICAYIOIUX PE3YyJAbTAaTOB: JIMYHOCTHBIE:

B cepe IMIHOCTHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUN yUaIHXCS:

* yueOHO-TI03HABATEIbHBINH HHTEpEC K HOBOMY yd4eOHOMY MaTepHally U Croco0aM pelIeHHs] HOBOHM 3a1adu; *
OpHEHTANNS Ha IOHMMaHHE IPUYMH yCIleXa BO BHEYICOHOH NESTENbHOCTH, B TOM YHCJIE Ha CAMOAHAIH3 U
CaMOKOHTpOJIb pe3yibTaTa, Ha aHaJIW3 COOTBETCTBUS pPE3yJIbTaTOB TPEOOBAHMSM KOHKPETHOH 3amadu; °
CIOCOOHOCTh K CaMOOIIEHKE HA OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUYEOHOH NesiTenbHOCTH; Ooyuarowutics
NOIYUUM 803MOICHOCHb OJisl (POPMUPOBAHUL!

* BHyTPEHHEH TMMO3WIMN IIKOJFHHKA Ha YpPOBHE IMOJOXXKUTEIBFHOTO OTHOIICHWS K IIKOJIE, TOHHMAaHFSI
HEOOXOUMOCTH YUEHHSI, BBIPAXKECHHOTO B IIpeo0IagaHuy yueOHO-TI03HABATENbHBIX MOTHBOB;

* BRIpQXEHHOW YCTOMYMBON yI€OHO-IT03HABATEILHON MOTHBAIINN YUCHHUS;

* YCTOWYMBOTO yueOHO-TI03HABATEIBHOIO HHTEpEca K HOBBIM OOIIMM CIIOCO0aM pelIeHHUs 3a/1a4.

MeTal’lpe}IMeTHble:

B cdepe peryaaTHBHBIX YHUBEPCATBHBIX YIEOHBIX AEHCTBUH yJaIIUXCS:

* [JIAHUPOBATh CBOU JCUCTBUA B COOTBETCTBUU C ITOCTABICHHOM 3a4a4€il U yCIOBHAMU €€ peallu3aluu, B TOM
YlCJIe BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE NIPaBHJIa B INTAHUPOBAHMH M KOHTPOJIE CIIOC00a pEeNIeHNs;

* OCYLIECTBIISITh UTOTOBBIN U MOIIATOBbIA KOHTPOJIb 110 PE3yJIbTaTy;



* OLIEHUBATh MPAaBUJIBHOCTb BBINIOJHEHUs JACWCTBUS HAa YPOBHE aJEKBAaTHOM PETPOCIEKTUBHOM OLIEHKH
COOTBETCTBUS PE3yIbTATOB TPEOOBAHUIM JaHHOM 339U U 33Ia4HON 00JIaCcTH;

* aICKBATHO BOCIIPUHUMATH MPEAJIOKECHUS U OIICHKY YUUTEJEH, TOBAPHUILECH, POJUTENIECH U APYTUX JIIOJIEH;

* pa3nIu4aTh CIOCo0 U pe3ysbTaT NCHCTBUSL.

Obyuarowutics NOIYYUM 803MOACHOCb HAYYUMCAL:

* B COTPYIHHYECTBE C yUUTEIIEM CTaBUTh HOBBIC YIEeOHBIC 3a/1a4H;

* IPOSIBIIATH I03HABATENLHYIO HHUIIMATUBY B y4eOHOM COTPYIHUYECTBE;

* CaMOCTOSITENIFHO a/IeKBATHO OLIGHWBATh IMPABHIBHOCTH BBITIOJIHEHHUS NEHCTBUS U BHOCUTH HEOOXOAMMBIE
KOPPEKTUBHI B HCIIOTHEHHE KaK TI0 X0y €r0 pealn3alliy, TaK ¥ B KOHIIE JCHCTBHAL.

B ciepe mo3naBaTeIbHBIX YHUBEPCAIBHBIX YUCOHBIX ICHCTBUM YUAIIHXCS:
* OCYIIECTBIATH IOUCK HEoOXoauMol HHGpOpManuu Uit BBITIOJTHEHHUS BHEYUEOHBIX 3amaHui
C HCIIONB30BaHHMEM Y4eOHOW IHUTEpaTypsl M B OTKPBHITOM HH()OPMAIIMOHHOM IpPOCTPAHCTBE,

SHIUKIIONEINH, CIPAaBOYHHUKOB (BKJIFOUAst DJIEKTPOHHBIE, IIN(POBLIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNurepHera;

* OCYIIECTBIIATH 3aIUCh ((PHUKCALNIO0) BEIOOPOYHOM HH(POPMALK 00 OKpY>KarolieM MUpe 1 0 cebe caMoM, B TOM
yucie ¢ oMo nHCTpyMeHToB VKT,

* CTPOUTH COOOIIEHHS, TPOEKTHI B YCTHON M IMNCHbMEHHOH (hopme;

* IPOBOJIUTH CPABHEHHUE U KJIACCU(UKAIIMIO TI0 3aJaHHBIM KPUTEPUSIM;

* YCTaHaBIMBATH MPUYNHHO-CIEACTBEHHBIE CBSI3M B N3y9aeMOM Kpyre SBICHHH;

* CTPOUTH PACCYKACHHA B (popMe CBSA3M NMPOCTHIX CYXKICHUH 00 00BEKTe, ero CTPOEHHH, CBOMCTBAX M CBA3aX;
Obyuarowuticsi NOLY4UmM 603MONACHOCIb HAYUUMbCA:

* OCYIIECTBIIATH PAaCIIMPEHHbIN MOMCK HH(OPMALINH C HCIOJIF30BaHUEM pecypcoB OHOIoTek u cetn ViHTepHeT;

* 3aNUCHIBATh, (PUKCUPOBATH HH(OPMALIUIO 00 OKPYXAIOLIMX SIBICHUSAX C ITOMOILBI0 HHCTpyMeHToB VIKT;

* OCO3HAHHO U IIPON3BOJIBHO CTPOUTH COOOIIEHHUS B YCTHOH 1 MMCBMEHHOH (hopMme;

* OCYIIECTBIATh BBIOOp HambOosiee 3(h(QEKTUBHBIX CITOCOOOB pEIeHHS 3ajad B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUI];

* CTPOUTB JIOTHIECKOE PACCYKACHHE, BKIIOYAIOIIee YCTAHOBICHHE IPUINHHO-CIICICTBEHHBIX CBSI3EH;

* MOTYT BBIHTH Ha TEOPETHUYECKUII yPOBEHb PEIICHHMS 3a[ad: pPelIeHHe 110 ONpelelIeHHOMY IUIaHy, BIafeHHe
OCHOBHBIMH IIPHUEMaMU PEIICHHS, OCO3HAHUS AEATEIBHOCTH 110 PELICHHUIO 3a/1a4H.

B chepe KOMMYHUKATHBHBIX YHUBEPCATBHBIX YISOHBIX JICHCTBUH yUaITUXCS:

* aJIEKBaTHO KCII0JIb30BaTh KOMMYHUKATUBHBIE, IPEXKIIE BCETO - pEeUeBble, CPEACTBA Ul PELICHUS Pa3IMYHbIX
KOMMYHHUKATHBHBIX 3aJad, CTPOUTH MOHOJIOTHYECKOE COOOIIEHHE, BIANeTh THAOTHYECKOH (opMoit
KOMMYHHUKAITUH, UCIIONB3Ys, B TOM 4mcie cpeactBa U MHCTpyMeHTH MKT u AucTaHIMOHHOTO OOIICHUS; *
AOITYCKAaTh BO3MOXXHOCTL CYHICCTBOBAHUSA Yy J'IIO,Z[QI)i Ppa3/IMYHbIX TOYCK 3pCHHNA, B TOM YUCJIC HC COBIIAJarOInuX
C €ro COOCTBEHHOMH, U OPUEHTHPOBATHCS HA TIO3UIINIO TApTHEPA B OOIICHUH U B3aHMOJICHCTBUH;

* YUUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3IMUHBIX MO3ULHUI B COTPYIHUYECTBE;

* (hopmyHpoBaTH COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

¢ A0roBapyuBaThbCia U NPUXOAUTH K 061ueMy PCUICHUIO B COBMECTHOM ACATCIIbHOCTU, B TOM YHUCJIC B CUTyalluU
CTOJIKHOBEHHUS HHTEPECOB;

Obyuaiowutica ROTYHUM B03MOHCHOCIb HAYHUMbCA!

* VYIUTHIBATH 1 KOOPIUHHUPOBATH B COTPYAHUIECTBE OTIMYHBIE OT COOCTBEHHOW TO3UIINN IPYTHUX JIIOJICH;

* VYUTHIBATH pa3HbIC MHCHHS 1 HHTEPECHl M 00OCHOBEIBATH COOCTBEHHYIO TIO3UIIHIO;

* IOHUMAaTh OTHOCUTEJILHOCTE MHCHUH U NOAXOI0B K PCIICHUIO Hp06JIGMI)I;

¢ APTYMCHTUPOBATH CBOIO MO3ULIHIO U KOOPAWHHUPOBATH €€ C MO3UIUAMU MAPTHCPOB B COTPYAHHUYCCTBE IIPU
BBIpa0OTKE OOIIETo PEIIeHUsI B COBMECTHOMN e TEIHHOCTH;

* 3a1aBaThb BOIIPOCHI, HEOOXOQUMBIE IS OpraHu3anuu COOCTBEHHON NEATENHHOCTH U COTPYAHUYECTBA C
MapTHEPOM;

* OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb K OKa3bIBaTb B COTPYAHUYCCTBE HCOGXO}II/IMY}O B3aMMOIIOMOIIb.

IIpexmertHsbIe:



- OPHEHTHPOBATHCA B SIBICHUSAX U OOBEKTAX OKPY’KAIOIIET0 MUPA, 3HATh TPAHHUIIBI HX IPUMEHUMOCTH;

- IOHUMATh OTpeneeHus GUINUSCKIX BETHYNH U IOMHUTD ONPEACIIIOne (OPMYIIBL;

- IOHUMATh KaKUM (PU3MYECKUM TPHUHIUIIAM U 3aKOHAM IOMYHHSIOTCS TE WM HHBIC OOBEKTHI U SBJICHHUSI
IIPUPOJIBL;

- 3HaHWE MOJIEIH MOMCKa PelIeH U UId 3a7a4 10 (U3UKE; - 3HATh TEOPETUUECKHE OCHOBBI MATEMAaTHKH.

- IpUMedaTh MOJAEIH SBICHIHA 1 00BEKTOB OKPYKAIOIIET0 MUPA;

- aHAJTM3UPOBATh YCIOBHUE 3aa4l;

- mepeOpMyIHPOBATH U MOAETHPOBATh, 3aMEHATH UCXOJHYIO 3aJaqy APYToii;

- COCTaBJIATh IUIAH PELICHUS;

- BBIIBUTaTh U IIPOBEPATH MpeasIaraeMble s peIeHUs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSAMHU, COCTABIISIOIIUMU MOUCK PELICHUs 3a1a4H.

Coaepixanue nporpaMMbl BHEYPOUHOI 1eATeTbHOCTH

7 kaacce

Beenenne. BeonHoe 3anstue. Llenn u 3amaun kypca. TexHuka 6ezonacHoctd. Pogb

IKCIEPUMEHTA B jKU3HH YeT0BeKa.

Teopus: W3ydanThb OCHOBBI TEOpPHH TMOTpemrHOCTel. [lorpemrHocTH TNPSMBIX W KOCBEHHBIX HM3MEPEHHH,
MaKCHMaNbHasi TOTPENTHOCTh KOCBEHHBIX HM3MEPEHHUH, yUeT IOTPEUIHOCTEH W3MEpPEeHWil IpH IOCTPOSHHH
rpadukos. [IpeacraBieHne pe3yIbTaTOB U3MEPEHUH B popMe TaOJIHIl U TPaPHKOB.

Ilpaxmuxa: OCHOBBI TEOPHH MOTPEITHOCTEH HPUMEHATh IPH BBHIOJHEHUH SKCIEPUMEHTAJIBHBIX 3374,
IpaKTHYeCKux paboT. (¢ mcmosab3oBaHneM obopynoBanusi «Touka pocra») Xapaxmepucmuka 0CHOBHbIX
81006 0esAMENbHOCU!

IIpuBonuTh mpuMepsl 00BEKTOB M3yueHHsS (u3uku (pusndeckue sBACHUSA, (U3UUECKOE TENO, BEIIECTBO,
(usmueckoe noe). Habmonate u aHamm3upoBaTh (GU3NUYECKHe SBICHUS ((PUKCHPOBATH M3MEHEHUS CBOWCTB
00BEKTOB, CpaBHHBATh MX W 0000marh). [103HAKOMHUTHCSI C AKCHEPUMEHTAIBHBIM METOAOM HCCIICAOBAHUS
npuponsl. COopka MpuOOpOB W KOHCTPYKIWH. lcmonb3oBaHHE H3MEPHUTENBHBIX MPHOOPOB. BrimomHenne
71a00paTOPHBIX U MPAKTHICCKUX paboT. /lnarHocTuka v ycTpaHeHHEe HEHCITPaBHOCTE! IPUOOPOB.
BricTparBaHKe TUIIOTE3 HA OCHOBAHUU UMEHOIIUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOe W HepaBHOMEpHOe JIBIDKeHHe. [ paduyeckoe mpeacraBieHHe ABWXKeHHUs. Pemenue
rpaduyeckux 3ajad, pacyeT NMyTH M CpelHel CKOPOCTH HEpaBHOMEPHOro ABWXeHHs. [loHsTHE MHEpLUH U
uHepTHOCTH. LleHTpoOexnas cmna. [lpumeHeHwe NaHHBIX (PU3NYECKUX TOHATHH B KU3HEACATCIHHOCTH
yenoBeka. Cuna ynpyrocTy, CUjIa TPEHHSL.

Ipaxmuxa: ViccnepoBanue 3aBUCUMOCTH CHITBI YIIPYTOCTH, BO3HUKAFOIIECH B TIPYKUHE, OT CTENeHH AehopMalim
npyxuHbl. OnpeaeneHue KodpGuuneHTa TpeHus Ha TpHOoOMeTpe. (¢ HenoJib30BaHueM 00opyaoBaHus «Touka
pocray)

HccrnenoBanne 3aBUCIMOCTH CHITBI TPEHHSI OT CHIIBI HOPMAJIbHOTO JaBIICHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMeNbHOCU:

AHanu3 Tabmun, rpadukoB, cxem. Ilowck oObscHeHHs HaOmOAaeMbiM COOBITHAM. OTmpeneneHue CBOMCTB
MpuOOPOB TIO YepTeKaM U MOJEISIM. AHAIM3 BOSHHUKAIOIIUX MPOOIEMHBIX cuTyaruii. M300paxarh cuctemy
KOOpAWHAT, BBIOMpATh TENO OTCYETa M CBA3BIBATH €ro C CHCTEMOM KOOpIMHAT. Mcronb3oBaTh CUCTEMY
KOOpDAWHAT JUIi M3YyYeHHWs NPSAMONMHEHHOro nBmkeHHs Tena. COopka mNpuOOpPOB M KOHCTPYKIHH.
Hcnonp3oBanne W3MEPUTENBHBIX MpUOOpOB. BrimonHeHwe mabopaTopHBIX H MPAKTHYECKHX padboT (¢
HCNoJIb30BaHueM o6opynoBanus «Touka pocTay). J[marHocTHKa U yCTpaHEHUE HEUCIIPAaBHOCTEH IPHUOOPOB.
BricTpanBanue THIIOTE3 HAa OCHOBaHWH WMEIOIIUXCSA MaHHBIX. KOHCTpyHpOBaHHE W MOICIUPOBAHHE.
BrimonHeHne 3amaHuii O YCOBEpIIEHCTBOBaHMIO MpHOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
PazpaboTka u mpoBepKka METOAWKH SKCIIEPUMEHTANBHONH paboThl. PaboTa B MamibIX rpynnax. AHaIH3HUPYIOT,
BEIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE pelleHue, AckcTBus. [lpencraBneHune pe3yabTaToB MapHOM, TPYNIIOBOM
JIeATeNIbHOCTH. Y4acThe B IMajore B COOTBETCTBUH C NPaBUIaMK pedeBoro noseneHus. ['mapocraruka.
Teopus: 3axon Apxumena, 3akoH [lackais, THAPOCTaTHYECKOE JaBJICHHE, COOOIIAIONIUECS COCY/bI,
THIIPABIMYECKAE MAIIUHBIL.



Ilpaxmuka: 3a0auu: BHITAIKUBAIONIAS CHJIA B PAa3IMYHBIX CHCTEMax; MPHOOPHI B 3ajavax (COOOIIAroIIuecs
COCYJIbI, THIIPABIMYCCKAC MAIIMHBI, PHIYary, OJOKH). DKCIePUMEHTATBHBIC 3aIaHIS:

1)u3mepenue cuitbl Apxumena,

2)u3MepeHre MOMEHTA CHIIBI, JICHCTBYIOIIETO Ha phIvar,

3)uzmeperne pabOTHI CHIIBI YIIPYTOCTH IPH IOABEME Ipy3a C IMOMOIIBIO MOABIDKHOTO WIIM HEMOIBIKHOTO
6noka(c wumcmoab3oBanuem oGopynoanuss «Touxka pocra») Xapaxmepucmuxa OCHOSHVIX —B8UA08
oesimenbHoOCmu:

AHanu3 Tabmui, TpadukoB, cxeMm. Ilomck oOBsicHeHHs HaOmomaeMbIM coObITHSIM. COOpka TPHOOPOB M
KOHCTpYKIMH. Vcnonb3oBaHne M3MEpUTENBHBIX MPHOOPOB. BrimomHeHwne mabopaTOpHBIX U MPAKTUIECKUX
paboT. JlmarHoctuka W yCTpaHEHHe HEHCIpaBHOCTeH MNpuOOpoB. BricTpanBaHue THUMOTE3 HAa OCHOBAaHUH
UMeroIuxcst AaHHbIX. KOoHCTpyumpoBanwe u MojenupoBaHue. PaboTa B MalbIX Tpymmax. AHATU3UPYIOT,
BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pellieHMe, AeicTBUA. [IpencraBieHue pe3yiabTaTOB MApHOW, TPYIIIOBOM
nesitenbHOCTH. [loArOTOBKAa COOOIMICHHI W NOKIAAOB. YdacTHe B JUAIOTE B COOTBETCTBHH C IPaBUIIAMH
PEYeBOro MOBEACHUS.

CraTuka.

Teopus. brnok. Peruar. PaBHOBecue TBepbIx Tes. YcioBusi papHoBecus. MomeHT cuibl. [IpaBuno MOMEHTOB.
Lentp Tsoxect. VccnenoBanue pa3nuIHbIX MEXaHWIECKUX cucteM. KOMOWHMpOBAaHHBIE 3a/1a4M, MCIIONIB3Ys
YCIIOBUS PaBHOBECHSL.

Ipaxmuxka: V3rotoBiieHre pabOTAaroIIEeii CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 81008 OesIMeTbHOCHIU:

AHamm3 Tabmun, rpadukoB, cxem. [louck oObsicHeHus HabmogaeMbiM COOBITHAM. OTmpeneneHue CBONCTB
puOOPOB MO YepTekaM U MOJENAM. AHAIIM3 BO3HUKAIOIIUX MPOOIEeMHBIX cuTyauuii. HabOnronates geiicTBue
MPOCTBIX MEXaHU3MOB. [103HAKOMUTBCS ¢ GU3NIECKON MOJIENBIO «abCONOTHO TBEPAOE Tenoy». Pemats 3agaun
Ha IPUMEHEHHE YCIOBHs(TIpaBmiIa) paBHOBecHs prruara. [IpuMeHsTs yciaoBue (IIpaBuiio) paBHOBECHS phIUara
IUTST OOBSICHEHUS IEHCTBUS Pa3IMIHBIX HHCTPYMEHTOB, HCIIOJIB3YEMBIX B TEXHUKE U B ObITy. COOpKa mpruOopoB
¥ KOHCTpYKIHi. Vcronp30Banue M3MEPUTENBHBIX MPHOOPOB. BrImonHeHNe 1ab0opaTOpHBIX M MPAKTUIECKUX
paboT. JlmarHocthka W yCTpaHEHHe HEHCIIPaBHOCTEH NpuOOpoB. BricTpanBaHHMe THUINOTE3 Ha OCHOBAaHUH
UMeroIMxcs nanHbIX. KoHCTpyrpoBaHue U MojienupoBaHue. BrInonHeHne 3aaHnii TI0 YCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3zpaboTka HOBBIX BapHAaHTOB OMBITOB. Pa3paboTka M MpoBepKa METOIUKH SKCIEPUMEHTAIBLHON
paboThL.

Pabora B MaipIx Tpymmax. AHaTU3UPYIOT, BbIOMPalOT M OOOCHOBBIBAIOT CBOE peEIICHHE, IeHCTBUS.
IIpencraBnenue pe3yabTaTOB MapHOW, TPYNIOBOM JesTenbHOCTH. [loAroToBKa COOOIIEHWM W TOKIAJOB.
OCylIecTBISIOT CAMOOIIEHKY, B3aUMOOIIEHKY JACSITEIbHOCTH. YYacTHe B JUAJIOTE B COOTBETCTBHUH C MPaBUIaMHU
PEYEBOTO MOBEICHUSI.

8 kiacc

TermnoBbie ABJICHUSA.

TennoBoe pacumpenue Tein. [Iporeccs MIaBIeHust U OTBEPACBaHMUS, HCTIAPEHUS U KOHICHCAIINH.
Temnonepenava. BiaakHocTh Bo3/1yXa Ha pa3HbIX KOHTHHEHTAX.

Jlemoncmpayuu: 1. Habnronenue TasHus JbAa B BOJIE.

2. CKOpOCTh UCTIAPEHUS PA3INIHBIX KHUIKOCTEH.

3. TermoBble ABUTATENH OYIYyIIETO.

Jlabopamopnule pabomet (¢ uCoib30BaHHEM 060pyaoBanus «Touka pocra») 1.

M3MeHeHus IIMHBI Tejla IPU HarpeBaHUU U OXJIKICHHH.

2. OtimBKa mapaduHOBOTO COIIATHKA.

3. Habmrogenue 3a miaBIeHUEM JIbIa

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIAKOCTH?

5. HaGmroieHre TerionpoBOAHOCTH BOABI U BO3IyXa.

Xapaxkmepucmuka 0CHOBHbIX 8U008 OeAMeENbHOCTIU.

CamocTosATenbHO (HOPMYIUPYIOT ITO3HABATEIHHYIO 3a1ady. YMEIOT C IIOMOIIBI0 BOIPOCOB JOOBIBATH
HEIOCTAIoNyl0 HHpopMarmo. Vcrons3oBaHne W3MEPUTENbHBIX MPHOOPOB. BeimonHeHHe 1abopaTOpHBIX U
MPAaKTHYECKUX PaboT. /lmarHocTuka M ycTpaHEHHWE HEUCIPABHOCTEW MpUOOpOB. BricTpanBaHWe TMMOTE3 Ha
OCHOBaHMH UMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHue U MOAETUPOBaHHE.



BrinonHeHne 3agaHuil 1O YCOBEPLIEHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
PaszpaboTka u mpoBepka METOJUKH SKCIIEPUMEHTAIBLHON paboThl. PaboTa B Manblx rpynmnax. AHaJIM3UPYIOT,
BEIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE pelleHue, AcicTBUsA. [lpencraBneHune pe3yabTaToB MapHOM, TPYNIIOBOMH
JIeSTeNIbHOCTH. Y4YacTue B JUaJIore B COOTBETCTBUH € IPAaBUJIaMU PEYEBOI0 MOBEACHUS.

DJIeKTpHYeCKHe SIBJICHMS.

Muxkpomup. Mogenu aroma, cymecrBoBaBmue A0 Hadana XIX. HMctopus OTKpeITUS M AEHCTBUS
raJlbBaHU4ecKoro 3j1eMeHTa. Mctopus cozmanus asekrpodopHoi MammuHbl. OnbIT BonbTa. D1eKTpuieckuil TOK
B 3JICKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopynoanus «Touka pocra») 1.

Mopnenu aToMOB.

2. ['aypBaHMYECKHE DIIEMEHTHI.

3. Pabora anekTpodopHOH MAITHHEI.

4. Onpitel Bonbra u ['anbBanu.

JlabopamopHnvie pabombi:

1. CoznaHne raqpBaHUIIECKUX 3JIEMEHTOB U3 MOJPYYHBIX CPENICTB.

2. DIEKTPUYECKHUI TOK B KHJIKOCTSIX.

Xapaxmepucmuka OCHOBHBIX BUIOB A€ATEIbHOCTHU:

VYHpaBisioT CBOSH TI03HABATENIBHOM HM YyUeOHOH JIEATEIIBHOCTBIO TOCPEACTBOM TIOCTAHOBKU  IICJICH,
TUTAaHHUPOBAHISL, KOHTPOJISL, KOPPEKIMY CBOMX JICHCTBHI U OIICHKH YCIICIITHOCTH yCBOCHNUS. CpaBHUBAIOT CIIOCO0
U pe3yibTaT CBOMX JEUCTBMH C 00pa3slioM - JIMCTOM CONpOBOXAEHHs. OOHapyXHUBAIOT OTKJIOHEHHMS.
OOnyMBIBAIOT MPUYUHBI OTKIOHEHHUH. OCYIIECTBISIOT CaMOKOHTPOJb M B3aUMOKOHTPOJb. Mcrnosibp3oBaHue
U3MEpUTEIbHBIX TPHOOPOB. BrINoMHEeHNE 1a00paTOPHBIX U MPAKTUYECKUX Pa0OT. /IMarHocTHKa U yCTpaHEHHe
HEWCIIPaBHOCTEH IPHOOPOB. BricTpanBaHme THIIOTE3 HA OCHOBAHUH UMEIOIINXCS TaHHBIX. KoHCTpynpoBanue u
MOJIETTUPOBAHHUE.

DJIEKTPOMATHUTHBIE SIBJICHHSI.

MaruutHoe Tmoje B BemlecTBe. MarHuTHas — aHoMmanus.  MarHuTHele  Oypu.  PasHoBHAHOCTH
3IEKTPOM3MEPUTENIEHBIX IPUOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUTATENEH.

Hemoncmpayuu (c ucnoab3oBanueM odopynoanusi «Touka pocray):

1. HarnsagHOCTS MOBEIEHNS BEIECTB B MAarHUTHOM TIOJIE.

2. IIpe3eHTanMy 0 MarHUTHOM Iojie 3eMJIM M O MaTHUTHBIX OypsX.

3. JleMOHCTpaIyst pa3HOBHIHOCTEH 3JIEKTPOU3MEPHUTEIHHBIX TPHOOPOB.

4. HarnsagHocTh pa3HOBHHOCTEH 3IEKTPOIBUTATENECH.

Jlabopamopnuie pabomut: 1. ViccnenoBanue pa3nuyHbIX 3JI€KTPON3MEPHTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHbIX UO08 0eAMeNbHOCHIU.:

VYOpaBisioT CBOeHd TO3HABATEIBHOH M YYeOHOH JEATENBHOCTBIO IMOCPEJCTBOM TIOCTAHOBKH IICJICH,
TUTAaHAPOBAHMSA, KOHTPOJIA, KOPPEKIIMU CBOUX JIEHCTBHH M OIIEHKH YCIICITHOCTH ycBOeHHs. CpaBHHUBAIOT CIIOCO0
U pe3yibTaT CBOMX JEHCTBMH C 0OpaslOM - JIMCTOM CONpOBOXAEHHsS. OOHAapyXHMBAIOT OTKJIOHEHHMS.
OOxyMBIBaIOT IPUYMHBI OTKJIOHEHUH. OCYIECTBIAIOT CAMOKOHTPOJIb M B3aUMOKOHTPOITb.

OnTuyecKkue sIBJICHUS.

Wcrounuku cBera: TCIJIOBBIC, JTFIOMUHCCHEHTHBIC, HWCKYCCTBCHHBLIC. Wzrorosnenue KaM€ephbl - 06CKypa u
UCCIIeJIOBaHNE U300paKEHHUsI C TIOMOIIBI0 MojAeTaH. MHOTOKpaTHOE M300pakeHHe NpeaMeTa B HECKOIBKHX
IUIOCKUX 3epKanax. V3rOoTOBUTH IMEPUCKON M C €ro IOMOIIBI0 TMpoBecTH HaOmoneHus. [Ipaktmdeckoe
WCTIOJIb30BAHKE BOTHYTHIX 3epKall. 3pUTENIbHbIC WILTFO31H, TOPOKIacMbIe ITPEIOMIICHUEM CBeTa. MupaxHu.
PazButue BosiokoHHOM onTHKU. Vcrons30BaHre 3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu(c ucnosib3oBanueM obopynoanus «Touka pocra») 1.

PaznuyHble HCTOYHUKY CBETA.

2. VI300paskeHne mpeaMeTa B HECKOIBKHX IUIOCKHX 3epKallax.

3. N300pakeHre B BOTHYTHIX 3epKaJiax.

4. Vicrionb30BaHUE BOJIOKOHHOW ONTHKH.

5. YcrpoiictBo poToanmapaToB, KHHONPOSKTOPOB, KaJICHIOCKOIIOB.

Jlabopamopnwvie pabombi:



1. 3roToBneHne KaMephl - 00CKypa U UCCIICJIOBaHUE H300PAKECHHUS C IIOMOIIBIO MOJICTIH.

2. [IpakTHyeckoe MpUMEHEHHE TUTIOCKHX 3e€pKall.

3. IIpakTryecKoe HCIIOIb30BaHNE BOTHYTHIX 3€PKall.

4, 3roToBJIeHHE MIEPUCKOIIA U HAOIOICHHS C TIOMOIIBIO MOIEITH.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIU:

YhpaBisoT CBOCH IO3HABATENBHOW W y4eOHOW JEATETBHOCTHIO TIOCPEJCTBOM IOCTAHOBKU IIEJICH,
IUTAHUPOBAHKsI, KOHTPOJIS, KOPPEKIIMH CBOMX ACHCTBHA M OIIEHKH YCIIEIIHOCTH YCBOEHHS. BBIOCISAIOT U
(hOPMYITHPYIOT MMO3HABATEIBHYIO II€b. BBIIEIAIOT KOJMYSCTBEHHBIE XapaKTEPHCTHKH OOBEKTOB, 3aJaHHBIC
cnoBamu. [IpHHUMAIOT MO3HABATENBHYIO IIENb M COXPAHSIOT €€ IPU BBINOJHCHUU YYCOHBIX JCHCTBHM.
Oco3HaroT cBou AeicTBUsA. VIMEIOT HAaBBIKK KOHCTPYKTHBHOTO OOIIECHHS B MaJIbIX TPYIINax.

YesioBek u npupoaa

ABTOMaTHKa B Hamew >ku3Hu. [ [prMepbl HCTIOIB30BaHNs aBTOMATHYECKUX YCTPOUCTB B HAyKeE, HA TPOU3BOJICTBE
u B OpiTy. CpencrBa cBsi3u. Paawo W TeneBuieHue. AJbTEpHATHBHBIE WCTOYHHUKH O3HEPruu. Bumipl
anekTpocTaHuil. Heo6X0auMoCTh 3KOHOMHH MTPUPOIHBIX PECYPCOB U UCIIOIB30BAHMS, HOBBIX AKOJIOTHYHBIX U
Oe3omacHbIX TeXHOJIOTHH. Hayka 1 6e301macHOCTD JIFOJICH.

Jlemoncmpayuu: 1. horomarepuasbl ¥ CIaibl IO TEME.

Jlabopamopuwvie pabomei: 1.113ydeHne JeHCTBUN CPEACTB CBA3HU, PAJAHO U TSICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 81008 OesiMeTbHOCHIU:

CaMocTOsATETHHO (GOPMYIHUPYIOT TIO3HABATEIBHYIO 331a4y. YMEIOT (W pa3BUBAIOT) CIIOCOOHOCTH C IIOMOIIIBIO
BOIIPOCOB J0OBIBATh HEAOCTAIOIIYIO HH()OPMAITHIO.

9 kJacc

Kunemaruka
CrmocoOBl  OmMMCaHUSI MEXaHWYecKoro nBmkeHHs. Cucrema otcdera. [IpsaMonmHeiiHOe IBIDKEHHE.
[IpsiMonuHeliHOE paBHOMEpPHOE IBIDKEHHE IO IUIOCKOCTH. IlepeMmelieHHe M CKOPOCTh NMPH PaBHOMEPHOM
IPSIMOJIMHEHHOM ABWXEHUH IO MIOCKOCTH. OTHOCUTENbHOCTh ABMWXKEHUs. CiokeHue ABMKeHHH. [Ipunimn
HE3aBHCUMOCTH JBIDKeHUN. KpuBoiuHeiiHoe nBiskeHue. JIBukeHue Tena, OpoLIeHHOTO MO YITIOM K TOPU30HTY.
PaBHOMepHOE HBIKEHHE IO OKPYKHOCTH. YTIOBast ckopocTh. [lepmon m gacrora BpameHus. CKOpOCTh H
YCKOPEHHE MPU PaBHOMEPHOM JBIKCHHUU 110 OKPY>KHOCTH.
Jlabopamopnule pabomui(c ucnosib3oBanueM obopynosanust «Touka pocrar):

1. H3yueHwue OBUKEHUS CBOOOHO MAJAIOIIETo TEa.

2. HzyueHue IBUKEHHUS IO OKPYKHOCTH.
IIpumepHule memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. OmnpexneneHue CKOPOCTH PaBHOMEPHOTO IBIIKEHHS IPH HCIONB30BAHUU TpeHakepa «OeroBast

TIOPOXKKa.
2. Hcropuueckas pPEKOHCTPYKIHS ONBITOB [anuies Mo ONpeNesieHHI0 YCKOPEHHs CBOOOJHOTO
TIaICHUS TEIT.

3. IlpuHuuns! paboTel IpUOOPOB ISt U3MEPEHUS CKOPOCTEH U YCKOPEHHIH.

4. IlpumeneHue CBOOOIHOTO MaJCHNUS TSI U3MEPCHHUS PEaKIUU YSIIOBEKa.

5. Pacuer TpaekTopuH ABIKEHHUS NEpCOHaXeH paccka3oB P.Pacmo.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimeNbHOCmU: YTCHUE U 00CYXKJICHHE TeKCTa cTaTeil MHTepHET-CaifToB,
o0Cy)XIIeHHEe IOKITAI0B W TMPE3CHTAIN, COCTABIICHWE M pEIICHHE 3aaad, OOCYKICHHE CIIOCOOOB peIICHHUS
(moarotoBka k OI'D mo ¢usuke).

JAunamuka
Nuepumansable cuctembl oTcuera. Cuna. 3akonsl HetoToHa. JIBMkKeHHE Temna MoJ| AeMCTBHEM HECKOJIBKHUX CHUIL.
JIBIOKEHUE CHCTEMBbI CBSI3aHHBIX Tel. J[MHaMMKa pPaBHOMEPHOTO [BW)KEHUA MAaTEPUAIbHON TOYKUA IIO
okpyxHocTH. Knacce! cuit. 3akoH BceMUpHOTo TAroTeHus. J(Bikenue mianer. MickycCcTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3suTus npezcTaBiennii 0 Becenennoit. CtpoeHue v 3Boronus BeeneHHOM.
Jla6opamopnule pabomui(c ucnoib3oBanueM ooopynosanusi «Touka pocray):

1. HM3mepeHue Macchl Tella C UCIIOIb30BAHUEM BEKTOPHOTO Pa3yIOKEHUS CHITBI.



2. H3ydyeHuwe KWHEMATHKH W TUHAMUKU PABHOYCKOPEHHOTO IBW)KCHHs (Ha TpUMeEpe MAaIlUHBI
ATtByna).
3. H3ydeHue TpeHUsI CKOILKCHHUS.
IpumepHole membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1. Hcropudeckas peKOHCTPYKIHs ombIToB KynoHa 1 AMOHTOHA IO OTIPENEICHHUIO BEININHBI CHITBI
TPEHUS CKOIIBKCHUSL.
2. TlepBble HCKYCCTBEHHBIE CITYTHUKH 3EMIIH.
3. Kak ommyarotcst MexaHHYECKUE TPOIECcChl Ha 3eMIIe OT MEXaHHUECKHX MPOIIECCOB B KocMoce?
4. Tena ConneuHolt cucteMbl. OTKPBITHS Ha KOHYHKE TIepa.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimebHOCMY: ITCHHE M 00CYKIICHHE TeKCTa CTaTeil HMHTepHET-CallToB,
o0CyXXIeHHEe JTOKJIAZIOB M IPE3EHTAIMH, COCTaBJICHHWE W PEIIeHHE 3a1ad, 0O0CYKIEHHE CIIOCOOOB pEIICHHUS
(moaroroska k OI'D mo ¢pusuke).

HNmnysibe. 3aK0H cOXpaHeHHs] HMITYJIbCa
Wmnynbc. U3MeHeHne uMITylibca MaTepraibHOM Toukn. CrcTemMa Tell. 3aKOH COXPaHEeHUs UMITYJIbCA.
IIpumepHule memul NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. PeakTHBHOE ABWXCHUE B IPUPOJIE.

2. PaccnenoBanue JITII ¢ moMomIbio 3aKOHA COXPAHEHUS UMITYJIbCA.
Xapaxmepucmuxka 0CHOBHbBIX U008 0esAmelbHOCU. YTeHe U 00CYXICHHEe TeKCTa CTaTeid HHTePHET-CalToB,
o0CyXXJeHHEe JTOKJIAZIOB M IPE3eHTAIMH, COCTaBJICHWE W PEIIeHHe 3a1ad, O0O0CY)KIECHHE CIIOCOOOB pEIICHHUS
(moarotoBka k OI'D no ¢usuke).

CraTuka
PaBHOBecue Tena. MOMEHT CHITBI. Y CIIOBHSI paBHOBECHS TBEPIOTO Tena. I[pocTeie MexaHU3MBI.
Jla6opamopnule pabomui(c ucnoib3oBanueM obopynosanusi «Touka pocray):
OmnpenerieHue EHTPOB MACcC Pa3IHUYHBIX Tel (TpH criocoba).
IIpumepHuvle memul NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM .

1. TlpuMeHEHHUE MPOCTHIX MEXaHU3MOB B CTPOUTEIILCTBE: OT 3EMJISIHKH JI0 HeOoCckpeoa.

2. HccrnenoBanre KOHCTPYKIIH BEIOCHIISA.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimenbHOCHU: YTCHHE M 00CYKIICHHE TeKCTa CTaTell HHTepHET-CalToB,
o0CyXXIeHHEe JTOKJIAZIOB M INPE3eHTAIMH, COCTABICHHWE W PeIleHHe 3a1ad, OOCYXJIEHHE CIOCOOOB pElICHHS
(moaroroBka k OI'D mo pusmke).

Mexannueckue KoJ1e0aHUsI U BOJIHBI
Mexanndeckue kosiebanus. [IpeoOpa3oBaHue SHEPTHUH MPH MEXaHUYECKUX KojeOaHUsX. MaTeMaTHUeCKuH U
NPYXKUHHBIA MasTHUKH. CBOOOIHEIE, 3aTyXalollie W BHEIHYKACHHBIE KoneOaHus. PezoHanc. Mexanmueckue
BOJIHBL. JIJTMHA U CKOPOCTH BOJIHBIL. 3BYK.
Jla6opamopnule pabomui(c ucnosib3oBanueM obopynosanusi «Touka pocray):
N3yueHue xonebaHnit HUTSHOTO MasiTHUKA.
IIpumepHule memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. CrpyHHBIC My3bIKATEHBIE HHCTPYMEHTHI.

2. KonebaTenbHble CHCTEMBI B IPUPOJIC U TEXHHKE.
Xapaxmepucmuka 0CHOBHBIX 81008 OesimenNbHOCMU: YTCHUE U 00CYXKJICHHE TeKCTa cTaTeil MHTepHET-CaifTOoB,
o0Cy)XIIeHHe IOKITAIOB W TMpPE3EHTAINid, COCTABIICHWE M pEIICHHEe 3ajad, OOCYKAEHHE CIIOCOOOB pEIICHHUS
(moarotoBka k OI'D no ¢usuke).

DJIeKTPOMArHUTHBbIE KOJIe0aHUsI U BOJIHBI
[epemennsrii anekTpudeckuii Tok. KonedaTenbHbIi KOHTYp. BeiHy X neHHBIE U cBOOOIHEIE DM KoIeOaHusl.
OM BOJIHBI U UX CBOWCTBA.
IIpumepHvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. TlpuHIUIBI paJHOCBA3U U TCICBUICHHUS.
2. Bnmsane OM n3nydeHuil Ha )KUBBIE OPTaHU3MEL.
3. MH3rotoBieHue yCTaHOBKH ISl IEMOHCTPALMH OIMBITOB 110 OMMU.



4. DOnexkrpoMarautHoe uzinydenne CBU-neun.

5. MHcropuueckas peKOHCTPYKLHS ONBITOB AMIepa.
Xapaxmepucmuka 0OCHOBHBIX 6UO08 OesimenbHOCMU: YTEHUE U 00CYXKJCHHE TeKCTa cTaTell MHTEpHET-CallToB,
oOcyXJieHHe JOKJIaZOB U MpEe3eHTalUi, COCTaBICHUE U PELIeHHE 3aJad, O0OCYXJEHHE CIOCOOOB pEIICHUs
(moaroroska k OI'D mo ¢usmke).

OnTuka

Ucrounuku cBeta. [leficTBus cBeTa. 3aKOH MPSMOIMHEWMHOTO PACIIPOCTPAHEHUS CBETA. 3aKOH OTPAKEHHS CBETA.
ITocTpoenne wm300paskeHUIl B TUIOCKOM 3epkajie. 3aKOH IpPEIOMIICHHs CBeTa Ha IUIOCKOW TIpaHUIle JABYX
OIHOPOJIHBIX TMpo3pauHbiXx cpen. IIpemomienue cBeta B mpusme. Jlucnepcus cBeTa. SIBleHHE MOJIHOTO
BHyTpeHHero oTpaxeHus. JIun3el. Tonkue nuH3bl. [locTpoeHune u300pakeHUH, CO3/laBaeMBbIX TOHKHUMU
nuH3amu. [ a3 u 3penue. Onruyeckue npruOOpHI.

Jlabopamopnule pabomui(c ucnosib3oBanueM obopynosanusi «Touka pocrar):

1. DKCIepruMEHTANIbHAS IPOBEPKa 3aKOHA OTPaKEHHUS CBETA.
2. W3mepenne nmokaszaresst MpeIOMIICHHS BOJIBL.
3. Wsmepenne QokycHOro paccTosHUs coOuparomieil JWH3BL. [IpumepHvie membl

NPOEKMHBIX U UCCTIE008AMENbCKUX PAOOM.:

1. Hcropus uccnenoBaHus CBETOBBIX SBJICHUN.

2. Hcropuueckas peKOHCTPYKIHUs Teleckorna ["anmes.

3. UsroromneHue Kayieiimockomna.
Xapaxmepucmuxka 0CHOBHbBIX U008 0esAmelbHOCU. YTeHe U 00CYXKICHHEe TeKCTa CTaTeid HHTePHET-CalToB,
oOcykJieHre JOKJIAZOB M MpEe3eHTAllUi, COCTaBJICHUE U PEIleHHe 3aaad, 0O0CYXIEHHE CIIOCOOOB pEIICHHUs
(moaroroBka k OI'D o usuke).

@Du3uKa aTOMa M aTOMHOI0 S1ApPa

Crpoenue atoma. [lornomenue u ucmyckanue csera aromamu. OnTuueckue crekTpsl. OnbiThl Pesepdopra.
IInanerapnas mojens aroma. CTpoeHHE aTOMHOIO spa. 3apsloBOoe M MaccoBOe 4ucia. SIepHble CHUIIBL.
DHeprus CBA3M aTOMHBIX si/iep. 3aKOH PauoakTUBHOTO pacnana. Anbda- u 6era-pacniaasl. [IpaBuia cMemeHus.
Snepurpie peaknuu. [enenne u cunte3 saep. SAmepHas sHepretuka. Mcrounuku sHeprum ComHIA U 3BE3 .
Peructpanus aaepHbIx U3IydeHU. BiausiHre paquoakTUBHBIX H3JIyUYe€HUH Ha )KUBBIE OPTaHU3MBI.
Joznmerpust. DKoJIorudecKkue mpodIeMbl SIICPHOI YHEPTETHKH.
IIpumepHuvle memvl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. MUctopus usydeHHs aToma.

2. Wsmepenue KI1J] comHeuHol O6arapen.

3. HeBuaumeble u3nydyeHus B CIIEKTPE HATPETHIX Tell.
Xapaxmepucmuxka 0CHOBHbIX U008 0esmelbHOCU. YTeHe U 00CYXKICHHNEe TeKCTa CTaTeld HHTEPHET-CAlTOB,
o0Cy)XIIeHHEe IOKITAIOB W TMPE3EHTAINid, COCTABIICHWE M peIIeHHe 3ajad, OO0CYKAECHHE CIIOCOOOB pEIIeHHUs
(moarotoBka k OI'D no ¢usuke).

®opMBblI OpraHu3anuu o0pa3oBaTeILHOIO Npouecca:

- TpymmoBas; -

UHIUBUyalbHAas; -

(bpoHTaATBHAS.

Benyuiue TexHoJornu:

Hcnonb3yroTess  37€MEHTHI  CIEAYIOIIMX  TEXHOJIOTHI:  MpOEKTHas,  mpoOnemMHOro  oOy4eHus,
UH()OPMAIIIOHHOKOMMYHHUKAIIMOHHASI, KPUTHYECKOTO MBIIIJICHUS, TPOOJIIEMHOT0 THaJora, UTpoBasi. OCHOBHbIE
MeTObI PadoThI HA YPOKe:

Benynmmu Metonamu 00ydeHHs SBJISIOTCS: YaCTUYHO-TIOMCKOBOH, METOJT MaTEMaTHIECKOTO MOJIEITMPOBAHUS,
aKCUOMaTU4ECKUI METOA.

DopMBbI KOHTPOJISA:

Taxk xak 3TOT KypC ABJISICTCA TOIOJHUTCIIBHBIM, TO OTMCTKA B Oanax He CTaBUTCS.

Y4amuiicst yauTcst OIeHUBATh ce0sl M APYTHUX caM, YTO MO3BOJISET Pa3BUBATh YMEHUS cCaMOaHAIN3a U
CIOCOOCTBYET  pa3BUTHIO CaMOCTOSITEIBHOCTH,  Kak CBOWCTBY JMYHOCTH

ydamerocs. Brrssienne IMPOMEKYTOUYHBIX U KOHCUYHBIX PE3YJIbTATOB YHAIUXCA IMPOUCXOJUT YCPE3
HNPaKTUYECKYIO AEATEIbHOCTD; 3aU€THBIE PAOOTHI:



* TeMaTH4ecKas HoA0OPKa 3a/1a4 PA3INIHOTO YPOBHS CIIOKHOCTH C IPE/ICTABICHUEM Pa3HBIX METOAOB PEIIICHUS
B BH/IC€ TEKCTOBOI0 JOKYMEHTA, NMpe3eHTaluH, (pdUI-aHuMaIud, BUIEOPOInKa win Web - cTpaHuubl
(caiita)

* BBICTaBKa [IPOEKTOB, IPE3CHTALU;

* IEMOHCTpAIHS SKCIIEPUMEHTA, KAYeCTBCHHON 3aJaUl C KaUeCTBEHHBIM (YCTHBIM WIIM B BUZE MPHUIOKEHUS, B
TOM 4YHCIIe, Tpe3eHTaIell) OMMCaHueM IIpollecca Ha 3aHATHH, (pecTHBaie SKCIEPUMEHTOB; (H3HUYECKUE

OJIUMITHAABbI.

KanengapHo-temarudeckoe mJIaHUPpOBaHue 7 Kjace
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1. BBenenue (14)

1

BBoanoe 3anstue. Lenu u
3a1a4yu Kypca. TexHuka
0€e30I1aCHOCTH.

KommnbrorepHnoe o6opynoBanue

2. Poib DKCIepUMEHTA B sKM3HU YesioBeka (34)

CucremMa eMHHII, IOHITHE O
MIPSIMBIX u KOCBEHHBIX
U3MEpPEHUSX

KommnbrorepHnoe o6opynoBanue

®u3nUeCcKuil SIKCIIEPUMEHT.
Buasl ¢usznueckoro
JKCIIEPUMEHTA.
[TorpemnocTs

n3Mepenus. Bunpl
IIOIPEIIHOCTEN

n3Mepenus. Pacuér
MOTPEMTHOCTH U3MEPEHUS.

O6opynoBanue TUTSt

JEMOHCTPALMI

4

JIaGoparopHas paboTa
«M3mepenne oobeMa TBEpAOTo
tenay. [IpaBuna opopmieHus
nabopaToOpHOH paboTHI.

O6opynoBanue st
1a60paTOPHBIX pabot u

YYCHUYCCKUX OIIBITOB

3. MexaHuK

a (84)

PaBHOMEpHOE u
HEPAaBHOMEPHOE JBUKECHMUS.

I'paduueckoe npescraBieHue

O6opynoBanue st
71a00paTOPHBIX pabot u
YUYEHUYECKUX OMBITOB (Ha Oa3e
komIuiekToB a1t OI'9)

JABHIKCHHUA.




Pemenue rpadguyeckux 3amad,
pacder TyTH U CpeaHeu
CKOPOCTH HEPaBHOMEPHOTO
JIBUKCHHUSL.

Ilonsarue HHEPLHAU u
WHEPTHOCTH.
Lentpobexnas cuia..

Cuita ynpyrocTu, cuia TpeHus

10

JlaGopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH
CWJIBI YIIPYTOCTH,
BO3HUKAIOIICH B

MIPYXUHE, oT CTCTICHH
nedopmaru

MPYXKUHBD.

11

JlaGopaTopHas pabora
«Omnpenenenue kodpduimeHTa
TpPEHUsI Ha TPUOOMETPEN.

O6opynoBanue st
1a00paTOPHBIX pabot u
YYCHHUYECKUX OTBITOB (Ha 0aze
komIuiekToB st OI'9)

12

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHMOCTH
CHJIbI TPCHUSA OT CHUJIbI
HOPMAJIbHOI'O JaBJICHUA.

O6opynoBanue st
1a00paTOPHBIX pabor
YUEHUYCCKUX ONBITOB

4. 'mapocraTuka (124)

13

[InotHoCTh. 3amaua
uaps ['epona

14

Pemenue 3a1au MOBBINIICHHOM
CIIOKHOCTH Ha pacyer
MJIOTHOCTHU

BEIIIECTRA.

O6opynoBanue TUTSt
JEMOHCTPALMI

15

Pemenue 3aay moBeIIeHHON
CJII0KHOCTH

16

JlaBlIeHME >KUAKOCTH M rasa.
3akoH
ITackansa

17

Coobmmarommecst CoCyabl.

O6opynoBanue TUTSt
JEMOHCTPALIUI

18

JlabopaTopHas pabota
«M3roToBieHue MOJEIN
¢dboHTaHA»

19

JlabopaTopHas pabota
«H3roToBiaenne MOJIECITH
¢dboHTaHA»

20

3akon [Ilackansa. JlaBnenuwe B
KUJKOCTSX U ra3ax.
FI/I)IpaBJ'II/I'-IeCKI/Ie MalInHEI.
Coobmarommuecs: Cocypl.

O6opynoBanue TUTST
nabopaToOpHBIX  paboT U
YYCHUYCCKUX OIIBITOB (Ha

0aze xoMmIuiekToB it OI'D




BrrrankuBaromias cuia. 3akoH | OGopynoBanue JUISL
21 Apxumena. JEMOHCTpAITHI
JIaGoparopHas paboTa Ob6opynoBanue st
«BrlsicHeHue ycIIoBHs | 1a0OpPaTOPHBIX pabot
TJIaBaHUs U YYEHUYECKHUX
22 TEJ». OIIBITOB
bnok 3anau Ha 3akoH [lackans, | OGopynoBanue ISt
23 3aKOH ApXI/IMe,I[a. ,Z[GMOHCTpaLII/Iﬁ
biiok 3anau Ha 3akoH [lackans,
24 3aKOH Apxumena.
5. Cratuka (104)
25 biok. Peryar. O6opynoBanue JUTSt
PaBHOBecne  TBepABIX  TeNl. | AEMOHCTpauuil
MomeHT cunbl.IIpaBuno
26 MOMEHTOB.
LenTp TsoxecTr. | O6opynoBaHue TUIs
HccnenoBanue Pa3IMYHbIX [ 1eMOHCTpAIUA
27 MEXaHUYECKUX CUCTEM
KomOununpoBannbie 3a1a4u,
UCTONB3Yysl  YCIIOBHS
28 paBHOBECHS.
Komb6unupoBanHusbie 3a1auu,
UCIIOJNB3YS yCIOBUS
29 paBHOBECHS
JlaboparopHas pabota O6opynoBanue st
«M3rorossenue paboramomeil | 1a00paTOpHBIX padoT u
CHUCTEMBEI OJIOKOBY.| YUEHHYECKHX OMBITOB (Ha 0a3e
30 Odopmnenue paboTHI. KOMILIeKTOB i1t OI'D
Pabora HaJl MIPOEKTOM
«bnoxny.
JlabopaTopHas pabota
«M3roroBnenue paboTarolei
31 CUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa Ob6opynoBanue as
«M3rotoBnenue padoraromeii | 1abopaTopHBIX pabot "
32 CHCTEMBI OJIOKOBY. YUYEHUYECKUX OIBITOB
33 Odopmiienne paboTHI. KomnbsroTepHoe o60pynoBaHue
34 3amuTa MpoeKTOB.

Kanenpapno-remaTudeckoe niianupoBaHue 8 Kiacc

No

Hara
IIPOBENEHUA

Tema 3ausaTus

Hcnoan3oBanue pUMEUYaHHUE
00opynoBaHMsI IEHTPA




n/n | Ilman | dakr €CTEeCTBEHHOHAYYHOM U
TEXHOJIOTH4eCKOM
HaNpaBJIeHHOCTEeH
«Touka pocra»
1. Beenenue (14)
BBognoe sansatue. Llemun  u| KommnbrorepHoe
3a1aun Kypca. Texnuka | obopynoBanue
1 0€3011acCHOCTH.
2. TenoBble siBJieH 11 (12 1)
Pa3znooOpa3zue TEIIOBBIX KomnerorepHoe
spreHui. TernoBoe pacmupenue | o0opynoBaHUE
2 TCII.
3 JlaboparopHnas pabota O6opynoBanue st
«VI3MeHEeHHS [UTHHBI Tella TPy nabopaTopHBIX paboT U
HArpeBaHUU U OXJIAXKICHUNY. YU4EHUYECKUX OMBITOB
Tennonepenaya Habmronenue O6opynoBanue TUTSt
TEIIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3/IyXa.
Jlaboparopnas paboTa O6opynoBanue JUTSt
«M3mepenue ynenpHou nabopaTopHbIX paboT U
TEIIOEMKOCTH Pa3IUYHbBIX YUEHUYECKUX  OIBITOB
5 BELLIECTBY. (ma 0a3e KOMILIEKTOB
[InaBnesne u oreepaeBanue. | At OI'D
Jlaboparopnas pabota «OTnuBKa
6 napa)MHOBOI'O COJIIATUKAY
JlaboparopHnas paboTa O6opynoBanue JUTSL
«Habnronenue 3a niaBieHHEM nabopaTopHbIX paboT U
7 TBaa» YUEHUYECKUX OMBITOB
Perenne onuMnuaaHbIx 3a1a4 O6opynoBanue TUIS
Ha ypaBHEHUE TEIJIOBOTO | AEMOHCTpaluit
8 Oananca
Pemenne onumnuamaeix 3a1a4d Ha | O6opyaoBaHue TUIS
9 pacuéT TEIIOBBIX MPOIIECCOB JIEMOHCTpAIIHi
10 JlaGopatopus kpucramiorpaduu.
Vcnapenue u KOHIEHCAIHS. O6opynoBanue TUIS
11 JEMOHCTPALINI
CocraB atmocdepsl, HabmroaeHue | O6opynoBaHue Ui
Mepexo/ia HEHACHIIIICHHBIX MapoB | IeMOHCTpaIuit
B HACBIIIICHHBIE.
12
BnaxHOCTB BO3/1yXa Ha pa3HBIX O6opynoBanue TUIS
13 KOHTHHEHTaX JEMOHCTpALINI
3. DaekTpuyeckue siBjaeHus (84)
Mukpomup. Monenu atoma, O6opynoBanue VTS
14 CylIeCTBOBaBIIKE 10 Havana XIX JEMOHCTpPALMI




Uctopus OTKpBITHS U AEHCTBUS Komnberoreproe
15 raJbBaHUYECKOTO AJIEMEHTA obopynoBaHue
Uctopus CO3JaHUs
aeKTpoopHOI
16 MaIIHHbI
OmnbiThl Bosibra. Onexkrpuueckuii | KomnerotepHoe
17 TOK B 3JIEKTPOJIMTAX. obopynoBaHue
Pemrenue onumnuanneix 3aaa4 Ha | OOopynoBaHue I
18 3aKOHBI MIOCTOSIHHOT'O TOKa JEMOHCTpALHMH
Habmtoienue 3aBucumMoctu Ob6opynoBanue JUTSt
CONPOTHBIIEHHS IPOBOJHMKA OT | JeMOHCTpaLMii
19 TEeMITepaTyphl.
JlaboparopHuas pabota OO6opynoBanue aJjist
«Ornpenenenue CTOUMOCTH 1abopaTopHbIX paboT U
I/I3paCXO[[OBaHHOI>'I YYCHHUYCCKUX OIIBITOB (Ha
IIeKTPOSHEPIHH 0a3e KOMILIEKTOB JUIs
110 MomHocTH rotpeGurens u mo | O
20 CUETUUKY»
Pemenne onumnuaaaeix 3a1a4d Ha | OOopynoBaHue JUIs
21 TEIJI0BOE JICCTBUE TOKA JEMOHCTpaIHi




4. JJ1eKTPOMATHHTHBIE ABJIeHHs (34)

DJeKTPOMArHUTHBIE ABJICHUA. Obopynosanue U151
DIIeKTPOU3MEPUTEIIbHbBIE J€MOHCTPALIMIT
22 PUOOPBI.
MarHuTtHas anomanus. | O6opynoBanue TUTSE
MarHuTHsIE JIeMOHCTpALIMI
23 Oypu
PasHoBumHOCTH
24 JIEKTPOABUIaTeei.
S. OnTnyeckue sijaeHus (74)
HcTouHukH cBeTa: TeIUIOBbIE, Obopynosanue U151
25 JIIOMMHECLIEHTHbBIE J€MOHCTPALIMIT
MHorokpaTtHoe n3o0pakeHue
TpeaMeTa B HECKOIBKHUX TUIOCKHX
26 3epKanax.
M3roToBUTH MEPUCKOII U C €ro Oo0opynoBaHue 115t
MOMOLIBH) MPOBECTH | AEMOHCTPALUI
27 HabmoaeHus
[IpakTHYeckOe UCIIOTB30BAHHE Obopynosanue TUTSE
28 BOTHYTBIX 3€pKaJl JIeMOHCTpPALMIi
3puTenbHbIE HILTO3HH, Obopynosanue s
MOPOXKIAEMBbIE TTPETOMIIEHHEM JIEMOHCTpALHi
29 ceera. Mupaxu.
30 Pa3BuTHE BOJOKOHHOI ONTHKH
Hcnonb3oBaHue 3aKOHOB CBeTa B
31 TeXHHKE
6. Uestosexk u npupoaa (44)
32 ABTOMAaTHKA B HalIEil JKM3HU . KomnerotepHoe
33 Panuo u Tenesunenne o0OopynoBaHue
AnbTepHAaTUBHbBIE UCTOYHUKHU
34 sHepruu. Buasbl a1eKTpocTaHLMii
KanenaapHo-temaTHyeckoe IJIAHHPOBaHHe 9 Kaacc
Ne | Jlata Tema 3aHsATHSA Hcnoab3oBanue npuMeYvaH
/1 | mpoBeieHHs 000py10BAHMS LEHTPA ue
I[lnan | dakr €CTeCTBEeHHOHAYYHOH H

TeXHOJIOTH4YeCKOH
HANPABJIEHHOCTEH
«Touka pocta»

1. Beenenne (149)

Bsonnoe 3amstue. Llenu wu | KomnberotepHoe
3aJa4u Kypca. Texuuka | obopynoBaHue
1 0e30MacHOCTH.
2. Kunematuka (7 1)
CniocoObl onucanus ObGopynoBanue s
2 MEeXaHHU4YeCKOro ABMKEHHS JEMOHCTPALIHIA
[TpsmonuHeiiHOe paBHOMEpPHOE Obopynosanue 115t
ABKEHUE 1o wiockocTu? | AeMOHCTPALUIT
Cmotps
3 13 KaKOil TOYKH HaOJK01aTh
OTHOCUTENBHOCTb JABHIKEHMUS. Obopynosanue 1St
4 Cnoxenune NBUKEHHIA, JAEMOHCTpaLMit
5 Jlabopamopuwsie pabomui. Ob6opynoBanue st




«M3ydeHne NBWXKEHHSI CBOOOTHO
najaromero Tenay, «M3ydenue
JIBIDKCHHUSI TEJIa IO OKPYKHOCTH

nabopaTopHBIX paboT u
YYCHHUYECKUX OIBITOB

Kak u kyna nonerena sumineBas | OOopynoBaHue TUISt
kocrouka? Pacuer Tpaekropum | JIEMOHCTpAIWii
JIBUOKEHUS TEJ U MIEPCOHAKEN
pacckaszoB P.Pacm» 0
6 MioHxay3eHe
HcTopudeckasi peKOHCTPYKITUS O6opynoBanue VIS
OTIBITOB [anunes 1o | JIEMOHCTpAIHiA
OTIPEICIICHUIO YCKOPEHUS
7 g.
Ornpezenienre CKOPOCTH Ob6opynoBanue TUTST
PaBHOMCPHOT'O ABHKCHUS IIPU I[CMOHCTpaL[I/Iﬁ
HCIIOJIb30BaHUU TPEHAXKEpa
8 «OeroBast JOPOKKa.
3. Innamuxa (84)
Cuna Bonu, cuna yoexaenus win | O0opyznoBanue TUTSt
9 cuia - pusnyeckas BelIuyuHa? JIeMOHCTpALHi
Jlabopamopnas paboma: O6opynoBanue ajst
10 «M3mepenne Macchl Tela MabopaTOPHEIX paboT
JBmxenne Tema mop aciicrBuem| YICHHICCKHX OIBITOB
11 HECKOJIbKUX CHJI
JIBukeHne cuctemsl cBsi3aHHbIX | OOopynoBaHue TUIs
12 Tel JEMOHCTPAIIHI
JlabopamopHvie O6opynoBanue st
pabomuwi: «3ydyeHue 1abopaTOpPHBIX paboT U
13 TPEHHSI CKOJIbKEHHUSD) YYEHUYIECKUX OIBITOB
Junamuka paBHOMepHOro | OGopynoBaHue TUIS
14 JBWXEHHS TI0 OKPYKHOCTH ACMOHCTpALHH
UcTopust pasButus | ObopynoBanue TUIS
MpECTaBICHUI JIEMOHCTpALIUI
0 Bcenennoii. Conneunas
15 cucrema.
OTKpBITHS HA KOHUUKE TIepa. Ob6opynoBanue TUIS
[TepBoie HCKYCCTBEHHBIE | JEMOHCTpaLui
CIYTHUKH 3eMIIH.
16
4. UmnyJbc. 3aK0H cOXpaHeHHs1 MMITyJibca (34)
17 Kax BBI IXTy Ha3oBeTe... KommnsrorepHoe
PeaxTnBHOE nOBMKEHME B o0opynoBaHHue
18 IpUpOJIE.
Paccnenosanue [TII ¢ momompto | KomnbrorepHoe
19 3aKOHA COXPaHEHUS UMITyJIbCa obopynoBaHue

5. Craruka (24)




Jlabopamopnas paboma:
«OmnpeaeneHue NEHTPOB Macc

OO6opynoBanue st

1a00paTOPHBIX padoT U

20 pa3IUYHBIX Ted (TpU criocoda)» YYEHHUYECKHUX OIBITOB
[Tpumenenue IPOCTBIX KommerorepHoe
MEXaHHM3MOB B CTPOUTEJILCTBE: OT | 000OpYyI0OBaHHE
3eMJISTHKH JI0 HeOOoCcKkpeba
21
6. Mexann4yeckue Koje0aHusl M BOJHBI (34)
Bu b1 MasiTHUKOB U ux | OOGopynoBanue TUISt
22 KosebaHuit JICMOHCTpPALH
23 Urto nepeHoCcHUT BoJiHA?
KonebarenbHble CUCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJeKTPOMArHUTHbIE KOJIe0aHUS M BOJHBI (24)
DKcriepuMeHTallbHAsL TPOBEPKa KommerorepHoe
25 cBoycTB OM BOJIH. o0opynoBaHue
HccnenoBanue KommerorepHoe
AIIEKTPOMArHUTHOTO U3IIyuYeHUs: | 00opyaoBaHHE
26 CBY-neun
8. Onruka (44)
. I3roToBnenue mouenu Kommberoreproe
27 KaJIeHI0CKOTIIA. obopynoBaHue
DKcrepuMeHTaIbHas MPOBEPKa O6opynoBanue TUTSt
28 3aKOHa OTPAKEHUsI CBETA. JEMOHCTpAIIHii
Jlabopamopnas paboma: O6opynoBanue st
«M3mepeHue nokasarens 1abopaTopHbIX paboT U
29 MIPETOMIICHUS BOJBI» YUEHUYECKUX OMBITOB
Kak otnnuarorcs mokazartenu O6opynoBaHue TUTST
30 MIPETOMIICHUS I[BETHOTO CTEKIIa JIEMOHCTpALMi
9. ®u3uKa aTOMA U ATOMHOT0 siApa (44)
[Tornomenune u Kommberoreproe
HCITyCKaHHUE CBETa obopynoBaHue
31 atomamu. Ontuueckue crektpsl. | KommbroTepHoe
Usmepenne  KIIJ[  commeunoii| 000pynoBanue
32 Oatapeun
BrnusiHue paanoakTUBHBIX
33 W3JIy4YEHUH Ha )KUBbIE OPraHU3MBbI
CriocoOb!I 3aIUTHl OT
34 paZMOaKTUBHBIX U3ITy4YEHUN




