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IMosicHuTEILHAA 3ANMUCKA

PabGouast mporpamMmma BHEYpOYHOW JesATEIbHOCTH MO ¢usnke mias 7/ - 11 kmaccos
COCTaBJIcHA HA OCHOBE MPUMEPHOHN IporpaMMbl 1o ¢usuke st 7 — 11 kiaccoB (o penakmuei
KysznenoBa A.A.), M.: «IIpocsemenue», 2017 u cOOTBETCTBYET
- ®enepanpHoMy 3akoHy «O0 oOpa3zoBanun B Poccuiickoit ®enepanum» Ne273-d3 ot
29.12.2012 rona;

-OenepaibHOMY  00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOrO  0o0mero  oOpa3oBaHWA,
YTBEP)KICHHOMY IpHKa3oM MuHucTepcTBa oOpa3zoBaHus W Hayku P® Nel897 ot 17.12.2010
roja;

-[Ipuka3zy MunuctepcrBa obpazoBanus u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu
W3MEHEHUN B (QeaepalnbHbIii 00pa3oBaTEIbHBIM CTaHIAPT OCHOBHOTO OOIIETro OoOpa3oBaHWUS,
YTBEP)KACHHBIN npukazoM MunucrepcTtBa obpazoBanus U Hayku PD» Nel897 ot 17.12.2010
rojia»

-O6pa3oBaTenbHOI MporpaMMe OCHOBHOI'O O0IIIEro 00pa3oBaHus;

- [IpumepHoOIt mporpaMMe OCHOBHOTO 0011Iero oOpazoBanusi 1o ¢pusnke (6a30BbIi YPOBEHB).

ITporpamMma paccuntana Ha 34 yacoB — 1 vac B Heznento B 7 kiacce, 34 yacoB — | yac B
Hemenro B 8 kimacce, 34 4gaca — 1 gac B Hexemro B 9-11 kitacce.

Jannas pabouasi mporpamMmma BHEYPOUHOM JESATEIBHOCTH Mo Gu3mke st 7 — 9 Ki1accos
COCTaBJIeHa C yYETOM METOJAMYECKHUX PEKOMEHJAIMi Mo co3JaHui0 U (YHKIMOHHPOBAHUIO B
00111e00pa30BaTENbHBIX OpPraHU3aLUAX, PACIIONIOKEHHBIX B CEIbCKOH MECTHOCTH M MallbIX
ropojiax, HEHTPOB 0Opa30oBaHHUsS E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYHOM HampaBiIeHHOCTEH
(«Touka pocta») (yTBepXkaeHbl pacnopsbkeHueM MuHucTepcTBa MpocBemeHus Poccuiickoit
depepammn ot 12.01.2021 1. Ne P-6) u mnpemycmMaTpuBaeT MpOBEICHHE 3aHATHH C
UCTIOJIb30BaHuEeM 00opynoBaHus 1ieHTpa «Touka pocTa»

IInanupyemsbie  pe3yabTaTbl OCBOCHHSI NPOrPaMMbl  BHEYPOYHOHl  JAeATeJBbHOCTH
«O3anaveHnasi  ¢Qusnka» (¢ ucnoab30oBaHueM oGopynoBaHusi «Touka pocra») B 7-11
KJ1accax.

Peanu3zanus nporpaMmbl CIOCOOCTBYET JOCTHXKEHHUIO CIEAYIOMINX Pe3yJibTATOB:

JInuHocTHBIE:

B cdepe JMUHOCTHBIX YHUBEPCATbHBIX Y4eOHBIX JEHCTBUIN ydaluxcs:

* y4eOHO-TI0O3HABATEIbHBIH MHTEpEC K HOBOMY Y4eOHOMY MaTepuaay M CHocobaM pelieHus
HOBOM 3aJa4u;

* OpUEHTAllMsl Ha MMOHMMaHHME MPUYHMH ycliexa BO BHEY4YEOHOW AeATEIbHOCTH, B TOM YHUCIIE Ha
caMOaHallu3 U CAMOKOHTpPOJIb pe3yjbTaTa, Ha aHaJIU3 COOTBETCTBUS PE3YJIbTAaTOB TPEOOBAHUSAM
KOHKPETHOH 3a/1a4u;

* CIIOCOOHOCTDH K CAMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOM e TENbHOCTH;
Ob6yuarowuiica nNOIYYUm 803MOACHOCMb O POPMUPOBAHUSL:

* BHYTPEHHEW MO3MIMHU WIKOJBHMKA HA YPOBHE IOJOKHUTEIBHOIO OTHOWICHHsS K UIKOJIE,
MOHUMAaHHUS HEOOXOIMMOCTH YYEHHs, BHIPAKEHHOTO B Mpeo0iaaHnu yueOHO-T03HABATEIbHbBIX
MOTHBOB;

* BBIPQXKEHHOM yCTONYHMBON yueOHO-TI03HABATEIbHON MOTHBALIMY YUEHUS;

* YCTOHYMBOr0 yueOHO-II03HABATEILHOIO HHTEPECA K HOBBIM OOILMM CIIOCOOaM pelIeHus 3a/1ad.

MeTanpeameTHsle:

B cdepe peryaasTUBHBIX YHUBEpCAIbHBIX YUEOHBIX ACHCTBUM ydaluxcs:

* IUIAHUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C ITIOCTABJICHHOW 3a7a4ei U YCIOBUSMH €€
peanu3anny, B TOM YHCIIE BO BHYTPEHHEM IUIAHE;

* YUNTBIBATh YCTAHOBJICHHBIE MPAaBUJIA B IIJITAHUPOBAHUH U KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYIIECTBJISITh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb 110 PE3YJIbTaTy;



* OLICHMBATh NPABWIBHOCTH BBIIIOJIHEHHs JNEHCTBUS HAa YPOBHE AJCKBATHOW PETPOCHEKTUBHOU
OLIEHKU COOTBETCTBHSI Pe3yJIbTaTOB TPEOOBAHUAM JIaHHOM 3a/1a4M U 33/1a4HON 00J1acTH;

* aJIeKBaTHO BOCIIPUHUMATh IIPEIJIOKEHUS U OLICHKY YYUTEJICH, TOBapUILEH, POAUTENICH U
JIPYTUX JIIOJIEH;

* pa3IMyaTh COCO0 U pe3yiabTaT ACHUCTBUSI.

Ob6yuarowuiics nOIYYUM 803MONCHOCIb HAYUUMCAL:

* B COTPY/IHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIE YUEOHBIE 3a/1a4H;

* MIPOSIBJIATH MO3HABATENbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJCKBATHO OLICHWBATh IPABWIBHOCTH BBINOJHEHUS JCUCTBUS M BHOCHUTH
HEOOXO/IMMble KOPPEKTHBBI B HCIIOJIHEHHE KakK [0 XOAY €ro peaju3alii, Tak MU B KOHIE
JICHCTBHS.

B cdepe no3zHaBaTeJIbHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUMN yUalllUXCsl:

* OCYILECTBIIATh MOUCK HEOOXOIUMOM MH(pOpMalMU JUIs BBINOJHEHUS BHEY4YEOHBIX 3aJaHUil €
UCIIOJIb30BaHUEM Y4YeOHOM JIUTEpaTypbl M B OTKPHITOM HH(POPMAIMOHHOM IMPOCTPAHCTBE,
SHUMKIIONEANH, CHPABOYHUKOB (BKJIOYAs 3JEKTPOHHBIE, IM(POBBIE), KOHTPOIHPYEMOM
IPOCTPAHCTBE

WNHrepHerTa;

* OCYILIECTBJIATH 3amuch ((pukcanuio) BEIOOPOUHON MHGpOpMaLUU 00 OKpPYKAIOIIEM MHUPE U O
cebe caMoM, B TOM 4uciie ¢ momouipio nHctpymentos UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOW U MUCbMEHHOHN (opMe;

* IPOBOJIUTH CPABHEHUE U KIACCU(DUKAIHIIO 110 33 JaHHBIM KPUTEPUSIM;

* YCTaHaBJIMBATh MPUUNHHO-CJIEICTBEHHBIE CBS3H B U3Y4a€MOM KpYTe SBJICHUM;

* CTPOUTH pacCyXJeHHs B (popMe CBS3U MPOCTHIX CYKICHUH 00 0OBEKTE, ero CTPOCHHUH,
CBOMCTBAXx U CBA3AX;

Ob6yuarowuiica nOIY4um 603MONCHOCIb HAYUUMbCAL:

* OCYUIECTBJIATh PACHIMPEHHBIN MOUCK MH(OPMALIUU C UCIOJIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHeT;

* 3amuchIBaTh, (QUKCUPOBaTh HH(MOpMaLMIO 00 OKPYXAIOUIMX SBJICHUAX C IOMOLIBIO
uHctpymentoB UKT;

* OCO3HAHHO U MIPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOU hopme;

* OCYLIECTBIATH BBIOOp Hanbosee 3(h(hEeKTUBHBIX CIOCOOOB peIIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

* CTPOUTH JIOTUYECKOE PACCYXACHUE, BKIIOYAIOIIEE YCTAaHOBJIEHHE NPUUYMHHO-CIIEICTBEHHBIX
CBsI3€l;

* MOI'YT BBIMTM Ha TEOPETHMYECKHH YPOBEHb PEIIECHUS 3a]ay: PEUICHHE IO OIpPEAEICHHOMY
IUIAHY, BJIAJICHUE OCHOBHBIMHU IIPUEMAMM PELICHHS, OCO3HAHMSA [EATEIBHOCTH II0 PEILIECHUIO
3a/1a4H.

B cdepe KOMMYHHMKATHBHBIX YHUBEPCATBHBIX YUCOHBIX ICHCTBUM yUaIIUXCSL:

* AJCKBAaTHO HCIOJIb30BaTh KOMMYHHUKATHUBHBIE, IIPEXAE BCEro - pe4YeBbIC, CPEACTBA A
peLIeHHs Pa3InYHbBIX KOMMYHUKATHUBHBIX 33]1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEeHHE, BIaIeTh
JMAJIOTHUeCKOW (OpMON KOMMYHMKALIMU, MCIOJb3Ys, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
UKT u gucTaHIIMOHHOTO OOIIECHMS;

* JIONyCKaTh BO3MOXKHOCTh CYILIECTBOBAHUS Y JIFOAEH pa3IM4YHbIX TOYEK 3PEHNUS, B TOM UUCIIE HE
COBMAJAIOIIUX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCS Ha IMO3UIMIO NapTHepa B OOIIEHUH U
B3aHUMOJCHCTBUH,;

* YYUTBIBATH pPa3HblE MHEHUS W CTPEMUTHCA K KOOPIMHAUMM pa3INYHbIX IO3MLUNA B
COTPYJIHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHHE U MTO3HIIUIO;

* JIOrOBapuBaTbCs U MPUXOIUTH K OOIIEMY PEIIEHUIO B COBMECTHON JEATEIBLHOCTH, B TOM YUCIIE
B CUTYallUU CTOJIKHOBEHUS MHTEPECOB;

Obyuarowuiica nOIY4um 603MONCHOCIb HAYUUMbCAL:



* YYUTHIBATH U KOOPJIUHUPOBATH B COTPYIHUYECTBE OTIUYHBIE OT COOCTBEHHOU MO3UIIMH JIPYTUX
JIIOJIEH;

* YYUTBHIBATh Pa3HbIe MHEHUSI U UHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO TO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHUI 1 TIOJIXO0JIOB K PEIICHHUIO TTPOOIIEMBI;

* ApPryMEHTHUPOBATh CBOIO TO3UIMI0O M KOOPJIWHUPOBATH €€ C TMO3UIUSIMU TMapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM J1€ATEIbHOCTH;

* 3a/1aBaTh BONPOCHl, HEOOXOAWMEBIC [UISI OpraHWU3alid COOCTBCHHOW JEATEIBHOCTH W
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb W OKa3blBaTb B COTPYAHHYECTBE HEOOXOAMMYIO
B3aMMOIIOMOIIIb.

IIpeamerHsble:

- OpHUEHTHUPOBATHCS B SIBICHUAX U OOBEKTAX OKPYXKAIOUIETO MHUpPA, 3HATh TPAHUIIBI UX
MPUMEHUMOCTH;

- IOHUMATh OTpeeNieHnss GU3NYECKUX BETUYUH U IOMHUTH ONpeeNstonue GopMyIbl;

- IOHUMATh KaKUM (PU3UICCKUM TIPHHIIAIIAM W 3aKOHAM MOAYUHSIOTCS T€ MU WHBIC OOBEKTHI U
SIBJICHUS IPUPOJBL;

- 3HAHWE MOJICTTM TIOMCKA PEIICHUH JJ1s 3a71a9 110 (PU3HKE;

- 3HaTh TEOPETUYECKHNE OCHOBBI MATEMATUKH.

- MpUMEYaTh MOJIETN SIBJICHUN U O0BEKTOB OKPYIKAIOIIETO MHUPA;

- AaHAJIM3UPOBATH YCJIOBHE 33/1a4H;

- iepepopMyIUpPOBATh U MOJEIUPOBATh, 3aMEHATh NCXOAHYIO 33714y IPYTrou;

- COCTaBJIIAATH IJIaH PELLICHNUS;

- BBIJIBUTATh Y TIPOBEPATH MPEAJIaraeMble JIJIsl PEIICHUS TUTIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMHU OTIEPALIMSIMU, COCTABIISIOIIMMHU IMOUCK PELICHUS 3aJauH.

Conep:kanue nporpaMMbl BHEYPOUHOI 1eITeJIbHOCTH
7 ki1ace

Beenenne. BeogHoe 3anstue. Llenu u 3anaun kypca. TexHuka 6€30mMacHOCTH.

Posb 3kcniepuMeHTa B :KM3HH YeJI0BeEKA.

Teopusa: W3y4nTb OCHOBBI TeOopuu norpemHocted. llorpemHocTn NpsSAMBIX U KOCBEHHBIX
W3MEPEHU, MaKCUMaJibHasi TMOrPEIIHOCTh KOCBEHHBIX M3MEPEHHUH, Y4YeT MOIrpPEIIHOCTel
u3MepeHuil npu moctpoeHuu rpaduxos. [IpencraBieHue pe3yabTaToB U3MEpeHUl B Gopme
TabnuI 1 rpaduKoB.

Ilpaxmuxa: OCHOBBI TEOPUH MOIPELUIHOCTEN IPUMEHSTH IPU BBIIIOJIHEHUU YKCIIEPUMEHTAIbHBIX
3aj1a4, MPaKTHYCCKUX paboT. (¢ HCcmoIb3oBaHueM obopyaoBanus «Touka pocTay)
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OEAMENbHOCIL:

[IpuBoauTh TIpUMEPHI OOBEKTOB M3y4deHUs (Pu3nku ((Pu3uUecKue sSBICHUS, (PU3MUECKOE TeIo,
BEIIECTBO, (Qu3uueckoe moje). Halbmomath W aHanu3upoBaTh (PU3MUECKUE  SBICHHS
(pukcupoBaTh U3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATh MX M 0000maTh). [To3HaKOMHUTHCS €
HKCIEPUMEHTAIbHBIM METOJIOM HccienoBaHus Npuponabl. COopka mpuOOpPOB M KOHCTPYKIUHM.
Hcnonp30BaHne W3MEpPUTENBbHBIX NPUOOPOB. BrimonHeHne nabopaTOpHBIX M MPAKTUYECKUX
pabot. JlmarHoctuka M ycTpaHEHHE HEUCIpaBHOCTEH HpuOOpoB. BeicTpanBaHue rumore3 Ha
OCHOBAHUU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HepaBHOMEpHOE IBMKeHUE. [ paduueckoe mpencTaBieHUE JIBUKCHHUS.
Pemenne rpadguueckux 3anad, pacdyeT MyTH U CPEJHEH CKOPOCTH HEPAaBHOMEPHOTO JABHKEHUS.
[Tonstne mHepuuu U MHEpPTHOCTU. LleHTpobOexnas cuna. [IpuMeHeHHe TaHHBIX (U3UUECKUX
MOHATUH B )KU3HEEATEIbHOCTH YenoBeka. Cuiia ynpyrocTy, CUjia TPEHHUS.



Ilpakxmuxa: ViccnenoBaHue 3aBHCHUMOCTH CHJIbl YIOPYTOCTH, BO3HMKAlOUIEW B MNpYKHUHE, OT
creneHu aedopmanuu npyxkuHsl. OnpezneneHue KodpduIMeHTa TpeHHs Ha TpuOomerpe. (¢
HCNO0JIb30BaHUHEM o00opynoBanus «Touka pocray)

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHHUS.

Xapakmepucmuka 0CHOBHbIX 8UO08 0eSAMENbHOCIU:

Amnanu3z tabnun, rpagukos, cxeM. [Touck oObsicHeHns1 HabM0JaeMbIM COOBITHAM. Omnpenenenue
CBOICTB pUOOPOB MO YepTeKaM U MOJEISAM. AHaAIU3 BO3HUKAIOIINUX MPOOJIEMHBIX CUTYal[Hil.
N300pakaTb CUCTEMY KOOPJHMHAT, BBIOMpAaTh TENO OTCYCTa U CBSI3BIBaTh €0 C CHCTEMOM
KoopauHat. Mcnonap30BaTh CUCTEMY KOOPAMHAT JUISl U3YUYEHHS MPSMOJIMHEHHOTO JBUKECHUS
tena. COopka npuOOPOB M KOHCTpYKUMH. Mcmonb3oBaHME M3MEpPUTENbHBIX MPUOOPOB.
BrinonHenne 1abopaTopHbIX M MPAaKTUYECKUX padoT (¢ HCIOJIb30BaAaHMEM 000pYAOBAHMS
«Touka pocra»). JlMarHoCTHKa W yCTpaHEHHWE HEUCIPaBHOCTEH mpuOOpoB. BeicTpanBanue
TUIOTE3 Ha OCHOBAHWU HUMEIOUIMXCA JaHHbIX. KOHCTpyuMpoBaHME U MOJAEIUpPOBAHUE.
BeinonHenne 3agaHuil MO yCOBEPILIEHCTBOBAaHMIO NpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka W mpoBepka METOJUKH JKCIEPUMEHTaIbHON paboThl. PaboTta B ManbIx
rpynmnax. AHaJIM3UpPYIOT, BBIOMPAlOT M OOOCHOBBIBAIOT CBOC pEILIeHHE, JCHCTBUS.
[IpencraBnenue pe3ynbTaTOB NApHOM, TPYINIIOBOM JAEATEIBHOCTH. YYacTHE B [HAIOrE B
COOTBETCTBUH C ITPAaBUJIAMH PEUEBOTO TIOBEICHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackans, ruppoctaTuyeckoe JaBlieHUE, COOOIIAIOLINEcs
COCyZbl, THAPABINYECKUE MAILIUHBL.

Ilpakmuka: 3a0ayu: BHITAIKUBAIOLIAs CUJIA B PA3IMYHBIX CUCTEMax; IpUOOpPHI B 3a7a4ax
(coobmaromnuecs: CoCybl, THAPABINYECKUE MAIIUHBI, PblYaru, OJI0KH).

OKCIIEpUMEHTAIIbHBIE 3aJaHUSL:

l)u3mepenue cuiibl Apxumena,

2) U3MEPEHNE MOMEHTA CUJIbI, ICCTBYIONIETO HA phlyar,

3)uzmepeHue paboOThl CHIIBI YIPYTrOCTH MPH MOJBEME TPy3a C MOMOIIBIO MOJBUKHOTO WIH
HETOIBM)KHOTO OJ10Ka(c McmoJib30BaHneM ooopyaoBanusi «Touka poctay)

Xapakmepucmuka 0CHOBHbBIX 8U008 OesAMENbHOCIUL:

Ananmu3 Ttabnun, rpadukoB, cxem. [louck oObscHeHuss HabmomaeMbiM coObITUAM. COOpKa
npubOpoB M KOHCTpyKIM. Mcmonb3oBaHue u3MepHUTENbHBIX MpHOOpOB. Beimonnenue
71a00paTOPHBIX U MPAKTHUECKUX padoT. J[MarHocTuka u ycTpaHeHHe HencIpaBHOCTEN IprOOpOB.
BeicTpanBaHne TIUMIOTE3 Ha OCHOBAaHMM UMeErONMXCcsA JaHHbIX. KoHcTpyumpoBanue u
MozenupoBaHue. Pabota B ManbIx rpynnax. AHaIU3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE
pemenue, nenctBus. llpeacraBieHue pe3ynbTaToB IMAPHOM, TPYNIOBOM  JIEATEIBHOCTH.
[ToaroTroBka cooOmmieHnid W JOKJIAQNOB. YYacTHE B AHAIOTe B COOTBETCTBHHM C IPaBHIIAMH
pEYEBOr0O NOBEIECHUS.

CraTuka.

Teopus: biok. Ppruar. PaBHOBecHEe TBEpABIX Tell. YCIOBUSA paBHOBeCHS. MOMEHT CHIIBL
[TpaBmio momenToB. LlenTp Tskectu. lccnenoBanue pasiUyHBIX MEXAHHYECKHX CHCTEM.
KomOuHnpoBaHHbIe 3a71auu, UCHOIb3Ys YCIOBHSI PABHOBECHS.

Ilpaxmuka: VI3rotoBnenne paboTaromeil CUCTEMBI OJIOKOB.

Xapakmepucmuka 0CHOBHbBIX 8UO08 OesAMENbHOCIL:

AHanu3 tabnuu, rpadukos, cxeM. [louck oobsicHeHus HabI0gaeMbIM COOBITUSIM. OmpeneneHue
CBOMCTB MPUOOPOB MO YepTekaM U MOJENSIM. AHalU3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIUil.
Habmtonate neifictBue npocThix MexaHu3MoB. [lo3HakoMHUTBCs ¢ U3HMUECKON MOJAEIBIO
«abCoMIOTHO TBEpAoe Tenoy». Permmare 3ajaum Ha MpUMEHEHHE ycIoBHsA(IIpaBUiIa) PABHOBECHS
peiuara. IlpumeHsaTs ycioBue (TpaBUIIO) pPAaBHOBECHS pblyara JUisi OOBSICHEHHS JAEUCTBUS
pa3IMYHBIX MHCTPYMEHTOB, HCIIOJIB3YeMbIX B TeXHUKE M B ObiTy. COopka mnpubOpoB H
KOHCTpyKUUH. Mcnonb30BaHue H3MEPUTENbHBIX MHPUOOPOB. BhimosnHeHne 1abopaTopHBIX U
NPaKTUYECKUX paboT. /lMarHocTHKa M yCTpaHEHHWE HEHCIpaBHOCTEH mpuOOpoB. BreicTpanBanue
TUIIOTE3 Ha OCHOBAaHMM HUMEIONMXCA JaHHbIX. KOHCTpyMpoBaHME H MOJEIUPOBAHUE.
BrimonHenne 3agaHuii MO YCOBEPIIEHCTBOBAHMIO NpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAUKH HKCIIEPUMEHTAIBHOM padOoTHI.



PabGora B MampIx rpynmax. AHAJIM3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOC pEIICHHE,
neiictus. [lpencraBieHue pe3ynbTaTOB MNapHOW, TIpynmoBoil aesrenbHocTH. I[loaroroska
cooOuieHnit 1 10KkI1agoB. OCYIIECTBISIIOT CAaMOOLICHKY, B3aUMOOLICHKY JIEATEIbHOCTH. Y 4acTUe
B IMAJIOTe B COOTBETCTBHH C NPaBUJIAMHU PEUYEBOTO MTOBEICHHS.

8 kiace

TenJioBble sIBJIEHUS.

TemmoBoe pacmupenue tei. [Ipoueccsl MmIaBieHus: U OTBEpCBaHUs, UCTIAPEHUS U

KoHJeHcauuu. Temnonepeaayda. BnaxHoOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmonenue TasHus Jb1a B BOJIE.

2. CKOpOCTh HCTIapeHUs Pa3INYHbIX KHJIKOCTEH.

3. TeroBbIC ABUTATENH OYTYIIETO.
Jlabopamopnule pabomul (¢ Hcnob30BaHHeM 000pynoBanus «Touka pocray)

1. i3meHeHus ATMHBI Tela IPU HarpeBaHUU U OXJIK/ICHUU.

2. OtnuBKa mapauHOBOTO CONITATHKA.

3. HaGnroienue 3a TuiaBjIeHUEM JIb/Ia

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPECHUSI KUAKOCTH?

5. HabGmroienre TerionpoBOIHOCTH BOABI M BO3IyXa.
Xapaxmepucmuxa oCHOBHBIX U008 OesAMeNbHOCTIU.

CamocrosiTensHO (HOPMYIHUPYIOT TMO3HABATEIBHYIO 3a7ady. YMEIOT C IIOMOIIBIO BOIPOCOB
noObIBaTh  HemocTaromyro wuHopmanuio. lcmonb3oBaHHEe W3MEPUTENBHBIX  TPHOOPOB.
BrimonHenne maboOpaTOpHBIX W TPAKTHYECKUX paboT. JlmarHocTMKa U yCTPaHEHHE
HEUCTPaBHOCTEW mpuOOpoB. BeicTpamBaHuEe THUIOTE3 HAa OCHOBAHMM HMMEIOIIHUXCS JaHHBIX.
KoHcTpyrnpoBanue u MoJeIMpOBaHuUE.

BrinonHeHne 3amaHuii 1O yCOBEPIIEHCTBOBAHHUIO MpUOOpOB. PazpaboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOMUKH JKCIEPUMEHTATbHOW paboTel. PaboTra B MaibIx
rpynnax. AHaIW3UPYIOT, BHIOMPAIOT U  OOOCHOBBIBAIOT CBOC pEIICHUE,  JACHCTBHUSA.
[IpencraBinenue pe3ynbTaTOB MApHOM, TPYNIIOBOM AEATEIBHOCTH. Y4YacTHE B JHAJIOre B
COOTBETCTBUU C MPABUIAMH PEYEBOI0 NMOBEJICHHUS.

DeKTpUYECKHUE SIBJICHUS.

Muxkpomup. Mogenu aroma, cymecrsoBasmue 10 Hayana XIX. McTtopus OTKpbITUS U JEUCTBUS
rajgbBaHUYECKOTo 3JieMeHTa. Mcropust cosmanus siekTpodopHoid mammHbl. OnbiT Bombra.
DJIEKTPUUYECKHUM TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoib3oBanueM ooopyaoBanusi «Touka pocray)

1. Monenu aToMOB.

2. 'anbBaHUYECKHE DIIEMEHTHI.

3. Pabora smekTpodopHOI MaIIUHEI.

4, OnbiTel BosbTa 1 I'anbBaHu.

Jlabopamopusie pabomul:

1. Co3nanue ranbBaHUYECKUX HIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEKTPUUYECKHUN TOK B KHUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JAESTEIbHOCTHU:

VYrpaBisioT cBoel MO3HABATENbHON M Y4eOHOH NeATeIhbHOCTHIO IMOCPEICTBOM ITOCTAHOBKHU
Lesnei, IJIaHUPOBaHUS, KOHTPOJS, KOPPEKUMH CBOUX JEWCTBUM M OLICHKH YCIIEIIHOCTH
ycBoeHus. CpaBHMBAIOT CIOCOO W pe3yslbTaT CBOMX JeHCTBUH C 00pa3loM - JIMCTOM
conpoBoxkaeHus. OOHapyXuBarOT OTKJIOHEHUsA. OOIyMBIBAIOT MPUYMHBI  OTKJIOHEHUH.
OcCyHIeCTBIISIIOT CAMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb. Vcronb3oBanne u3MepUTENIbHBIX TPUOOPOB.
Broimonnenne ma0opaTopHbIX M MpakTHUYecKux paboT. JluarHocTmka U ycTpaHEHHE
HEUCTIPAaBHOCTEW TpuOOpOB. BEICTpanBaHWe THMOTE3 HA OCHOBAaHUHM HWMEIOMIMXCS JIAaHHBIX.
KoHcTpynpoBanue 1 MOAEIMPOBaHNUE.

3JIeKTp0MaFHHTHBIe SABJICHHUA.



MaruauTtHoe nojie B BeuiecTBe. MarHuTHasi aHoManus. MarautHsle Oypu. PazHoBuaHOCTH
AJIEKTPOU3MEPUTENILHBIX MPUOOPOB. Pa3HOBUIHOCTH 37EKTPOIBUTATENIEH.
Hemoncmpayuu (¢ icnosib3oBaHueM ooopyaoBanus «Touka pocray):

1. HarnsgHOCTh OBEICHMS BEIIECTB B MArHUTHOM I10JIE.

2. IlpezeHTanuy 0 MarHUTHOM TT0Jie 3eMJTH M O MarHUTHBIX OYpsX.

3. JleMoHcTpalus pa3HOBUIHOCTEH 3JIEKTPOU3MEPUTENBHBIX TPUOOPOB.

4. HarnagHocTh pa3HOBUHOCTEHN 3JIEKTPOBUTATENCH.

Jlabopamopuwvie pabomei: 1. ViccrnienoBanue pa3nuyHbIX JEKTPOU3ZMEPUTENBHBIX TPHOOPOB.
Xapakmepucmuka 0CHOBHbIX 8UO008 0eSAMENbHOCMIU:

VYhpaBisioT cBoeil MO3HaBaTeIbHONH M y4eOHOH JEeATETbHOCTHIO TOCPEICTBOM IOCTAHOBKHU
Lenen, IUIAHUPOBAHMS, KOHTPOJIS, KOPPEKUHMH CBOMX JIEUCTBUA M OUEHKU YCHEIITHOCTH
ycBoeHus. CpaBHMBAIOT CIOCOO W pe3ylbTaT CBOMX JeHCTBHH ¢ 00pa3loM - JIMCTOM
conpoBoxacHUs. OOHapyX uBalOT OTKJIOHEHUA. OOIyMBIBAIOT MPUYMHBI  OTKJIOHCHHM.
OcCy1IeCTBISIFOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTnyeckue siBJIeHUS.

Hcrounnku cBeTa: TEIUIOBBIC, JTIOMHHECIICHTHBIC, MCKYCCTBEHHBIE. M3roToBIIeHHE KaMephl -
o0cKkypa W HcclefoBaHHE U300pakeHHsI ¢ MOMOIIbIO MOJenu. MHOrokpaTHoe u300pakeHue
peaMeTa B HECKOJIbKUX MJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €ro MOMOLIbIO TPOBECTU
HaOmoneHus. [IpakTudeckoe WCMONB30BaHWE BOTHYTHIX 3€pKall. 3pHUTENbHBIC WILTIO3UH,
MOPOKIAEMBbIE TIpEIOMIIEHUEM cBeTa. Mupaxu. PazButue BoJIOKOHHOUM onTuKHU. Mcnosib3oBanune
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu(c ucnosb3oBanneM odopynoanus «Touka pocrtay)

1. PaznuuHble UCTOYHUKHU CBETA.

2. V300paxxeHne nmpeaMeTa B HECKOJIBKUX TUIOCKHX 3epKajiax.

3. U300paxkeHre B BOTHYTHIX 3€pKaax.

4. Vlcnonp30BaHUE BOJIOKOHHOM OTITHKHU.

5. YerpoiictBo (hoToanmapaTtoB, KHHOIIPOSKTOPOB, KaJIEHIOCKOTIOB.

Jlabopamophwvie pabomoi:

1. MzroToBiieHre KaMephl - 00CKypa B UCCIEOBAHNE N300PaKEHUSI C TIOMOIIBIO MOJICIIH.

2. [TpakTHueckoe MpuMEHEHHE TIOCKHUX 3ePKal.

3. [IpakTuueckoe UCIOIb30BaHNE BOTHYTHIX 3epKall.

4. MI3roToBIeHHE MEPUCKOIA U HAOII0ACHHUS C TOMOILBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMeNTbHOCIL:

YrpaBisioT cBOei TO3HABATENbLHOM M Y4eOHOW JEATEIBHOCTHIO MOCPEACTBOM IMOCTAHOBKH
uesnei, IJIaHUPOBAaHMUS, KOHTPOJIS,, KOPPEKUMU CBOMX JACHCTBUA M OLEHKM YCHEIIHOCTH
YCBOCHHUS. BBIIEISIOT U (OPMYTUPYIOT MO3HABATEIBHYIO II€NIb. BBIIEISIIOT KOJIHMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/laHHble cioBaMU. [IpHHMMAIOT TMO3HABATENbHYIO Ielb H
COXPAHSIIOT €€ TpPH BHINOTHEHUH Y4eOHBIX naeicTBui. Oco3HalOT CBOM JeicTBUs. MMmeror
HABBIKM KOHCTPYKTHUBHOTO OOIIEHUS B MAJIbIX IPYIIaXx.

Yesi0Bek U npupoaa

ABTOMaTHKa B Hamieil xu3Hu. [Ipumepbl UCNONb30BaHUSI aBTOMAaTUYECKUX YCTPOICTB B HAyKe,
Ha mpou3BoacTBe W B ObITy. CpenctBa cBsizu. Pagmo u TeneBuaeHuWe. ANbTEpHATHUBHBIC
WCTOYHUKH dSHEpruu. Bumsl snekrpocranimii. Heo0XoaumMocTh SKOHOMHH MPUPOTHBIX PECYPCOB
Y HCIOJB30BAaHMS, HOBBIX JKOJOTHYHBIX W 0€30MacHbIX TexHojorwid. Hayka m Ge3omacHOCTH
JO/IEH.

Jemoncmpayuu: 1. poromaTepuaibl U CIAWIbI 110 TEME.

Jlabopamopuwvie pabomoi: 1.13ydeHne nedCTBUI CPEACTB CBS3U, PAJUO U TEICBHUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMeNTbHOCIL:

CamocTosATenbHO  (HOPMYIHPYIOT TIO3HABaTEIbHYIO 3alady. YMEIT (WU pa3BHBAIOT)
CITOCOOHOCTH C TIOMOIILIO0 BOIIPOCOB JTI00BIBATH HEIOCTAIOIIYIO HH(OPMAITHIO.



9 -11 kaace

Kunematuka
Crioco0OsI onucanus MexaHuueckoro aBmxkeHus. Cucrema orcueta. [IpsMonuHeliHOe ABHKEHUE.
[IpsimonuHeiiHOE paBHOMEpPHOE IBMKEHHE IO IUIOCKOCTH. [lepemerieHne U CKOpOCTh MpHU
PAaBHOMEPHOM TMPSMOJUHEHHOM JBMXKEHUU IO TUIOCKOCTU. OTHOCUTENBHOCTH JIBHKCHUS.
Cnoxenue nBwxkeHuid. [IpuHIUIT HE3aBUCUMOCTH JBM)KEHUN. KpHBOJIMHENHOE JIBH)KEHUE.
JBiwxeHue Tena, OpOIIEHHOrO TOJA YIJoM K TOpPU3OHTY. PaBHOMEpHOE HBM)XEHHE I10
OKPYKHOCTH. YTJ0Bas ckopocTs. [lepuos u yacrora Bpamenus. CKOpocTb
U YCKOPEHHE MPU PABHOMEPHOM JABUKEHUHU IO OKPY>KHOCTH.
Jlabopamopnwie pabomui(c ucnoan3oBanueM odopyaosanus «Touka poctay):

1. H3ydenwue nBukeHUsi CBOOOIHO MAJAIOIIETO Tea.

2. U3yueHue OBUKEHUS 110 OKPY>KHOCTH.
IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. OmpeneneHrie CKOPOCTH PABHOMEPHOTO JBIIKEHHUS TPU HCIONB30BAHUM TpEHa)xepa

«OeroBasi JOPOKKa.
2. Hcropuueckass pEKOHCTPYKIHMSI OMBITOB [lanuies MO ONpeAeNeHUI0 YCKOPEHHs
CBOOOJIHOTO TIAJICHUS TEI.

3. Tlpuniuunel paboTh TPUOOPOB TSI U3MEPEHUSI CKOPOCTEH U YCKOPEHHIA.

4. TlpumeneHnue CBOOOTHOTO MAJACHUS I U3MEPEHUS PEAKIINH YeJIOBEKa.

5. Pacuer TpaekTopun IBMXKEHUS NIepcoHaxel pacckazoB P.Pacma.
Xapakmepucmuxa OCHOBHBIX 6U008 OesimelbHOCmU: YTEeHHUE W OOCYXXJIEHHWE TEeKCTa CTareil
WHTEPHET-CATOB, 00CYXJIEHHE MOKJIAJ0B M TPE3CHTAllMi, COCTABIEHHWE M peIIeHHE 3aad,
obcyxaeHue crnoco6oB pemenus (moaroroska k OI'D mo ¢usnke).

JAunamuka
Nuepuumanbubie cucremsl otcuera. Cuna. 3akonsl HeroToHa. JI[BUkeHue Tena moj AecTBUEM
HECKOJBKHX CWI. JIBUKEHUE CHCTEMBblI CBA3aHHBIX Teis. J[MHAMUKAa PaBHOMEPHOTO JBHKECHUS
MaTepualbHOW TOYKHU MO OKPYKHOCTU. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTEHUA. J|BuxkeHue
raHeT. MckycctBennble cyTHUkH. CofHeuHasi cuctema. Victopus pa3BuTHs peCcTaBICHUN O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHOM.
Jlabopamopnwie pabomoi(c ucnob3oBaHueM odopyaoBanus «Touka pocTay):
1. Usmepenue mMacchl Tea ¢ UCTIOIb30BAHUEM BEKTOPHOTO PA3TIOKEHUS CHIIBI.
2. V3yueHue KMHEMAaTWKH W JWHAMHKH PaBHOYCKOPEHHOTO IBMXKCHHS (HAa TMpUMepe
MAaIIHbI ATBY/A).
3. H3ydeHue TpeHUS CKOJIBKCHHUS.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!
1. Ucropuyeckass pekoHCTpyKIHs onbiToB KynoHa u AMOHTOHA IO OIPENEIECHHUIO
BEJIMYUHBI CUJIBI TPEHUS CKOJIBKEHUSI.
2. TlepBblc HCKYCCTBEHHBIC CITYTHUKH 3€MJTH.
3. Kak oTnmyaroTcss MexaHW4ecKHe MPOIecChl Ha 3eMiie OT MEXaHHYEeCKHX IPOIIECCOB B
KocMoce?
4. Tena Comneunoit cucteMbl. OTKPBITHSI HA KOHYUKE TIepa.
Xapakmepucmuka OCHOBHbIX U008 OesmeNbHOCMU. YTEeHHE W OOCYKIEHHE TeKCcTa cTaTel
WHTEPHET-CATOB, OOCYXKJICHHE [OKIAJ0B M TPE3CHTAlUW, COCTABICHHE W pEIICHUE 3ajad,
obcyxaeHue crnocoooB pemeHus (moaroroska k OI'D mo ¢usnke).

HNMmnyabc. 3akoH coxpaHeHUs] HMITYJIbCa
Nmnynbsc. MI3MeHenne umnysnbca MarepuaibHON Touku. Cucrema Ten. 3aKoH COXpaHEHHUs
MMITYyJIbCa.
IIpumepHule memol RPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:
1. PeakTHBHOE IBHXXEHHUE B IPUPO/IE.
2. Paccnenosanue JITII c momoIIpio 3aKOHA COXPAaHEHUS UMITYJIbCA.



Xapakmepucmuka OCHOBHbIX 6UO008 OesimeNbHOCMU: YTEHHEe M OOCYKIEHHWE TeKCTa CTaTel
WHTEPHET-CAlTOB, OOCYXIEHHE JOKIAJOB M TPE3CHTAIUH, COCTaBJICHUE W pEIICHHE 3a/ad,
obcyxaeHue crnoco0oB pemierus (moarororka k OI'D no ¢usuke).

CraTuka
PaBHOBecue Tena. MoMeHT critbl. Y CI0BUS paBHOBECHS TBeporo Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnwie pabomoi(c McNoJIb30BaHueM 000pyaoBaHus «Touka pocTay):
OnpezaeneHue EHTPOB Macc Pa3IUUHBIX Ted (TpH cr1ocoda).
IIpumepHoie membl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. TlpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOMTEIBCTBE: OT 3€MJISIHKHU J10 HeOOocKpeoa.

2. HccrnenoBanmne KOHCTPYKIIUH BEJIOCUTIENA.
Xapaxmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU: YTEHHEe W OOCYKICHHE TEeKCTa CTarei
MHTEPHET-CAWTOB, OOCYXIEHHE IOKIAJOB M NPE3CHTAlWH, COCTAaBICHHWE W pEIICHHE 3a/ad,
o0cyxeHue croco6oB pemieHus (moaroroska k OI'D no ¢uzuke).

Mexanuyeckue KoJe0aHusI U BOJIHBI
Mexannueckue Konebanus. IlpeoOpa3oBaHue OSHEPTUU TPU MEXAHWYECKHX KOJICOAHUSX.
MaremaTnueckuii M NpyXUHHBIH MasTHUKH. CBOOOIHBIC, 3aTyXaloUIMe€ W BBIHY)KJCHHbIE
kosiebanus. Pesonanc. Mexanmueckue BOIHBI. J{JTMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomui(c HCOIb30BaHNeM 000opynoBaHus «Touka pocTay):
W3yuenne konebaHnii HUTSHOTO MasgTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

1. CrpyHHbIE My3bIKaIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOIE U TEXHUKE.
Xapakmepucmuka OCHOBHLIX 6U008 OesimeNlbHOCMU: YTEHHEe W OOCYKIEHHWE TeKCTa CTaTel
MHTEPHET-CAUTOB, OOCY)XIEHHE [OKJIaJOB M NpPEe3eHTAlMi, COCTaBIECHUE U pELICHHE 3ajad,
obcyxaeHue crmoco0oB pemieHus (moarororka k OI'D no ¢usuke).

JIEKTPOMATHUTHBIE KOJICOAHNS W BOJIHBI
[Tepemennslil anexTpuueckuil Tok. KonedarenbHblit KOHTYp. BoiHyXIeHHbIE 1 cBOOOIHBIE DM
Kosie6aHus. OM BOJIHBI U MX CBOMCTBA.
IIpumepnvie memuvl npOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. TlpuHUMIBI paiuoCBsI3U U TEJIEBHUICHUS.

2. Bmusame DM m3nydeHHid Ha KUBBIE OPTaHU3MBI.

3. H3roroBieHne yCTaHOBKH Ul AEMOHCTPALIUHU ONBITOB 0 DMMU.

4. DOnextpomarautHoe uznyyenue CBY-neuu.

5. Hctopuueckasi peKOHCTPYKIHS OMBITOB AMIiepa.
Xapakmepucmuka OCHOBHbIX U008 OeamelbHOCmU. YTEHHE U O0CYXJEHHE TEeKCTa crarei
UHTEPHET-CAlTOB, OOCY)XJIEHHE [OKJIAaJOB M NpPE3eHTAlMH, COCTaBICHUE U pELICHHE 3a/ad,
obcyxaeHue crnoco6oB pemieHus (moaroroska k OI'D mo ¢usnke).

Onrtuka
Ucrounnku cBera. [leficTBusi cBeTa. 3aKOH MPSIMOJIMHEWHOTO PACIpPOCTPAaHEHHUs CBeTa. 3aKOH
oTpaxkeHus cBeta. [locTpoeHne n300pakeHUIl B TUIOCKOM 3epKaie. 3aKOH MPENIOMIICHHS CBETa
Ha TUIOCKOW TpaHWIIe ABYX OJHOPOJHBIX MPO3payHbIX cpen. lIpenmomieHue cBeta B MpHU3ME.
Hucnepcust cBera. SIBneHuE MOJHOrO BHYTpeHHero otpaxeHus. JIun3pl. ToHKME JHH3BIL.
[TocTpoenne u300pakeHU, CO3/1aBaeMbIX TOHKHUMHU JuH3amu. [na3 u 3penue. Onruyeckue
npuOOpBHI.
Jlabopamopnvie pabomui(c ucnoib3oBaHueM o6opynoBanus «Touka pocTay):

1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. V3mepeHue rnokazaTesisi MPeJIOMICHHS BOJIBI.

3. U3mepenne pokycCHOTO pacCTOSTHUS COOMPAIOIICH JTUH3HI.
IlpumepHvie memwvl nNPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Hctopus uccienoBaHusi CBETOBBIX SIBJICHUH.



2. Hcropuueckas peKOHCTPYKIHS Teneckorna [ anwes.

3. MHsrorosneHune KauenaocKoIa.
Xapakmepucmuxa OCHOBHBIX 6U008 OesimelbHOCmU: YTeHHE W OOCYXKIEHHWE TEeKCTa crare
WHTEPHET-CANTOB, OOCYXJCHHE MTOKIAIOB M TPE3EHTAllMi, COCTABJIICHHE W peIIeHHEe 3ajad,
obcyxaeHue crnoco6oB pemenus (moaroroska k OI'D mo pusnke).

du3uKa aTOMa U ATOMHOI0 A/IPa
Crtpoenue aroma. [lornomenue u ucmyckanue cBera aromamu. OnTuueckue CreKTpbl. ONbITHI
Pesepdopna. [Tnanerapnas monens atoma. CTpoeHHE aTOMHOTO sipa. 3apsaoBOE U MacCOBOE
yucia. SaepHple CWIIbl. DHEPrHsl CBSA3M aTOMHBIX sjiep. 3aKOH PaJMOaKTUBHOTO pacraja.
Anbda- n Gera-pacnanel. IlpaBuna cmemenus. SAnepHble peakuuu. JleneHue U CHUHTE3 siep.
SAnepnas suepretuka. Mctounuku sneprun ComHIla U 3Be3/. Perucrpanus saepHbIX U3TydeHUH.
Bnustaue PaaArOaKTUBHBIX I/I3JIY‘ICHI/II>'I Ha JXUBBIC OpPraHU3MBI. I[OSI/IMCTPI/HI. DKOJIOTHYECKHUE
pOOJIEMBI SIIEPHOM YHEPTETUKH.
IIpumepnvie memuvl NPOEKMHBIX U UCCLEA08AMENLCKUX PAOOM.:

1. Hcropus u3ydeHus aToma.

2. Wswmepenune KI1]l conmreunoii 6barapeu.

3. HeBuaumeble u3iaydeHus B CIEKTPe HArpeThIX TeJl.
Xapakmepucmuka OCHOBHBIX 6UO008 OesimeNbHOCMU: YTEeHHEe W OOCYXJIEHHE TEeKCTa cTaTel
UHTEPHET-CAUTOB, OOCY)XJEHHE [OKIaJOB M NpEe3eHTalMi, COCTaBIECHUWE U pELICHHE 3ajad,
obcyxaeHue crnoco6oB pemenus (moaroroska k OI'D mo puznke).

®opMbl OpraHu3anuu 00pa3oBaTeJIbHOI0 Npouecca:

- TpyHIoBasi;

- UHAMBUIyaJIbHasA;

- (hpoHTANTBHASL.

Benymme Texnosnorunu:

Hcnons3yloTcsi AJIEMEHTHI CIAEAYIOUIMX TEXHOJOTHI: MpOeKTHas, MpoOJIeMHOro OOy4eHHs,
I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHaSI, KPUTUYCECKOT'O MBIIIJICHUA, HpO6J’IeMHOFO Jauajora,
UTPOBAs.

OcHOBHBIE MeTO/IbI PAa00THI HA YPOKe:

BGILYIIII/IMI/I METOJaMU o6yquI/m SABJIIFOTCA: ‘{aCTI/I‘{HO-HOI/ICKOBOf'I, METOA4 MATEMATHYCCKOI'O
MOJEJIMPOBAHUS, AKCHOMATUYECKUI METO/I.

DopMbI KOHTPOJIS:

Tak xak 3TOT KYypC ABJIACTCA JOIIOJHUTCIbHBIM, TO OTMCTKA B Oayax He CTaBUTCH.

VYyamuiics yduTcs OICHMBATh ceOsS W JPYyruxX caM, YTO TMO3BOJISIET pa3BUBaTh yMEHUS
caMOaHajM3a U CIOCOOCTBYET pa3BUTHIO CaMOCTOSITENIbHOCTH, KaK CBOMCTBY JIMYHOCTH
yuaierocsi. BpIsiBIeHHE NMPOMEKYTOUHBIX M KOHEYHBIX PE3yJbTAaTOB YYAIIUXCS MPOUCXOAUT
4yepe3 MPaKTUYECKYIO IeATeTbHOCTh; 3a4€THBIC PAOOTHI:

* TeMaTuyeckas MoJ0O0pKa 3ajad pa3jIMuyHOrO0 YPOBHS CIOXKHOCTU C IPEICTaBICHHEM pPa3HBIX
METOA0B pemiCHuA B BUJIC TEKCTOBOI'O AOKYMCHTA, NPE3CHTAlUH, (l).]]:)lll'
aHMMAIUH, BUAEOPOJINKA WK WED - cTpaHuIbI (caiiTa)

* BBICTABKA IIPOEKTOB, IPE3CHTALIUII;

* JIEMOHCTpAIUs DKCIIEPUMEHTa, KaYeCTBEHHON 3a/1aydl C KaueCTBEHHBIM (YCTHBIM HIIM B BUIE
NPUJIOKEHHUSI, B TOM 4YHCIIe, MPE3eHTalUeil) omucaHWeM Ipollecca Ha 3aHiITHH, (ecTHBaIE
AKCIIEPUMEHTOB; (busnueckue OJINMITHA/IBI.



KanennapHo-temarndeckoe miaHUpOBaHUE 7 Kiacc
2024-2025 yu.rox

Ne Jara Tema 3ansaTHS Hcnons3oBanue IIpUMedaHue
n/n | NpoBeAeHus 00opy/IoBaHus IIEHTpa
€CTECTBEHHOHAYYHOU u
[Tnan dakt yli
TEXHOJOTUYECKOH
HanpasiieHHOCcTel «Touka pocra»
1. Beenenue (14)

BBognoe 3amstue. llenu u 3amauu

KommerotepHoe obopynoBanue

1 Kypca. TexHnka 6e30macHOCTH.
2. Pojib sKcniepuMeHTa B KH3HH 4eioBeka (34)
Cucrema euHUIL, TOHATHE O KomnsroTeproe obopynoBanue
2 MIPSMBIX ¥ KOCBEHHBIX H3MEPCHHUSX
DuznuecKuil HIKCIEePUMEHT. O6opynoBaHue JUISt
Bunb! puznyeckoro skcriepuMenTa. JIEMOHCTpanni
[HorpemnocTs usmepenus. Buael
morperrHocTelt m3mMepenns. Pacaer
3 MOTPEITHOCTH U3MEPEHHSI.
JlabopaTopuas paboTa ObopynoBanue 11t
«3mepenne oObeMa TBEPAOTO 11a00paTOPHBIX pabor u
tenay. [IpaBuna odpopmieHus YYEHUYECKUX OIBITOB
4 nmabopaTopHOil pabOTEHI.
3. Mexanuka (849)
PaBHOMepHOE 1 HepaBHOMEpPHOE O06opynoBanue st
5 JIBYDKEHMSI. 71a00paTOPHBIX pabot u
T'paduueckoe MpeCTaRIeHHE YYEHHYECKUX OIBITOB (Ha Oaze
6 re— koMIuteKkToB it OI'9)
Pemenne rpapudeckux 3amad,
pacder myTH U CpeAHEil CKOPOCTH
7 HEPaBHOMEPHOTO JIBUKECHHUSL.
ITonsTue HWHEPUUHN U UHEPTHOCTHU.
LlenTpobexHas cuia..
Cunna ynpyrocTy, Cuiia TpeHHs O0opynoBaHue ajis
JlaGoparopras pabota mabopaTOPHBIX pabot 17
«HccnenoBanye 3aBUCUMOCTH YUCHHUCCKHX  ONBITOB  (Ha Gase
CUJIBI YIIPYTOCTH, BO3HUKAOLLEH B KommiekToB At OI'3)
NIPY>KHHE, OT CTereHH AedopMaluu
10 HPYKUHBD.
JlabopartopHas pabota
«Omnpenenenne kodpdunmenrta
11 TPEHHUS Ha TPUOOMETPEY.
JlaboparopHnas paboTta ObopynoBanue st
«MccnenoBanne 3aBUCUMOCTH mabopaTOPHBIX pabot u
CHJIBI TPEHUSI OT CHIIBI YUECHHIECKUX OIBITOB
12 HOPMAJIBHOTO JaBJICHUS.

4. T'unpocrarnka (129)

13

[TnoTHOCTH. 3ama4a naps ['epona

| OGopynosanne ISt




Pemenue 3aga4d noBbIIIEHHOMN JIEMOHCTpaIui
CJIO)KHOCTH Ha pacyeT INIOTHOCTH
14 BELIECTBA.
Pemienue 3agau noBbIIEHHON ObopynoBanue JULs
15 CII0)KHOCTH JEMOHCTpalui
JlaBJIleHHE KUIKOCTH U ra3a. 3aKOH
16 [Tackans
17 Coolmmaromiuecs: COCyabl.
JlabopaTopuast padoTa O6opymnoBaHue st
18 «M3rotoBienue Moenu (hOHTaHA» 1a00paTOPHBIX pabot u
YYEHHYECKUX OIbITOB (Ha Oase
JlabopaTopuas paboTa oD
KOMILJIEKTOB JIJIsI
19 «M3rotoBienne Monenu GOHTaHA» A
3akoH [lackans. /laBnenue B
KHUIKOCTSIX M ra3ax.
l'uppaBmdeckie MaIIHEL.
20 Coobmarommecs: COCyabI.
BriTankusatomias cuia. 3aKoH ObopynoBaHue JUTST
21 Apxumena. JeMOHCTpaIui
JlabopaTopnas padoTa O6opynoBaHue st
«BrlIsicHeHHE YCITOBHS TIABAHHS mabopaTOPHBIX pabot u
22 TEI. YYCHUYCCKUX OIBITOB
bnok 3amag Ha 3akon Ilackas, O6opynoBanue IS
23 3aKOH Apxumesna. JIEMOHCTpaLHi
bnoxk 3agau Ha 3akoH Ilackans,
24 3aKOH ApXHUMena.
5. Craruka (1049)
25 Bbrnok. Peraar. ObopynoBanue JUIs
e€MOHCTpaluil
PaBHoBecue TBepAbIX Tel. MoMeHT a pal
26 cuibl.IIpaBriio MOMEHTOB.
Lentp TSKECTH. Hccnenosanue | O6opynoBanue JULs
27 a3 TMYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpanui
KomOuHupOBaHHEIC 3a1a4H,
28 HCTIOJB3YS YCIOBUS PABHOBECHS.
KomOuHupoBaHHbIC 3a71a4H,
29 HCTIOJB3Ys YCIOBUS PABHOBECHS
JlabopaTopnas padoTa O6opynoBaHue st
«zrotoBnenue paboraromnieii 11a00paTOPHBIX pabot u
cuCTeMBI 0J10K0BY. OdopmiteHIe YYEHHYECKUX OIBITOB (Ha Oase
30 paboThI. KoMILIekToB st OI'D
Pabora Hax nmpoektom «Biokm».
JlabopaTopras pabota
«U3roroenenne paboTaromei
31 CHCTEMBI OJIOKOBY.
JlabopartopHas pabota ObopynoBanue st
«M3rotoBnenne padoTaromiei T1a00paTOPHBIX pabot u
32 CHUCTEMBI OJIOKOBY. YYICHUYCCKUX OITHITOB
33 OdopmiteHne paboThI. KomrmbroTepaoe 060py1oBaHue
34 3almra NpoeKToB.




KaneHz[apHo-TeMaTquCKoe IIJIAaHUPOBAHHC 8 Kyacc

2024-2025 yu.ron

Ne Hata Tema 3aHsTHS HUcnonb3oBanue puMeydaHue
n/n | TMpOBeACHUS 00opyoBaHusl IEHTpa
IInam daxT eCTeCTBeHHOHaytiHoFI u
TEXHOJIOTHYCCKOHN
HamnpaBiieHHocTed «Touka
pocTa»
1. Beenenwue (14)
BBonnoe 3amarue. Lenn u 3agaun | KommbroTepHoe
1 Kypca. TexHrka 6e301acHOCTH. obOopynoBaHue
2. Ternossle siBienust (12 1)
PazHooOpasue  TermoBbix  siBieHMi. | KommbrotepHoe
2 TerutoBoe paciiupeHue Tell. obopynoBaHue
JlabopaTopnas padoTa O6opynoBaHue st
«3MeHeHus IMHBI Tela Ipu nmabopaTopHBIX paboT W
3 Harp€BaHWM U OXJIAXKIACHUN). YYCHUYCCKUX OIIBITOB
Temonepenaga Habmromenne ObopynoBanue TUISA
TCIJIOMIPOBOAHOCTH BOJAbI U ZleMOHCTpaL[l/II‘/II
4 BO3/yXa.
JlabopaTopnas paboTa O6opynoBanue It
«3mepenne yneapHou nabopaTopHbIX  paboT U
TETIOEMKOCTH Pa3THIHBIX YYEHUYECKUX OIIBITOB (Ha
5 BEILIECTB. 6a3e komrekToB st OI'D
[InaBneHue u oTBEpICBaHUE.
JlabopatopHas padora «OTinBKa
6 napa)mHOBOTO COJAATHKAY
JlabopatopHas pabora Ob6opynoBanue st
«Habmronenue 3a raBieHueM nabopaTropHbIX pabor u
7 JbJIa» YYICHUYCCKUX OITHITOB
Pemenne onmummanHpIx 3a1a4d ObopynoBanue TSt
8 Ha ypaBHEHHE TEILUIOBOro OaaHca JIEMOHCTpanui
Pemenne onmuMmmamHeIX 3a0a4q ObopynoBanue Ut
9 Ha pacyeT TEeIUIOBHIX IPOLIECCOB JI€MOHCTpanui
10 JlabopaTopus KpHucTamuIOrpagum.
Hcnapenue 1 KOHIEHCAIHS. ObopynoBanue ISt
11 JeMOHCTpaui
Cocras atmMochepsl, ObopynoBanue JUIst
HaOIoIeHne Iepexoa JIEMOHCTpanui
HCHACBIIICHHBIX ITapOB B
12 HACBHIIICHHBIC.
BrnaxsHocte  BOo3myxa Ha  pasHBIX | OOopymoBaHme UL
13 KOHTHHEHTax JIeMOHCTpauui
3. DnekTpuueckue siaeHus (84)
Mukpomup. Monenu atoma, O6opynoBaHue inie:
14 cymiecTBoBaBInme 10 Hagana XX JIEMOHCTpALIHii
Uctopust OTKpbITHS U AEHCTBUS KomneroTepHoe
15 rajgbBaHUYECKOIr0 3JIEMEHTA 00opyI0oBaHHE




Ucropus coznanus 371eKTpodhOopHOit

16 MAaIIUHEBI
OnbiTel Bonbra. Dnextpuueckuii KomnsrotepHoe
17 TOK B DJIEKTPOJIUTAX. obopynoBaHue
Perenne oauMIIMaaHbIX 3a1a4 Ha O6opynoBanue JUTS
18 3aKOHBI IOCTOSIHHOI'O TOKA JEMOHCTpaIui
Haomronenne 3aBUCUMOCTH O6opynoBanme IUIS
COIIPOTHUBJICHUS MMPOBOJHUKA OT JIEMOHCTpPAIIHHA
19 TeMIepaTyphl.
JlabopaTopHnas padoTa O6opynoBaHue st
«OrmpeienieHue CTOUMOCTH mabopaTOpHEIX paboT
M3PacX0/J0OBAHHOMN JICKTPOIHEPTUU YYEHUYCCKUX OIBITOB (Ha
MO0 MOIITHOCTH TOTPEOUTEIISI U TIO 6a3e koMIuiekToB 111 OI'D
20 CUCTIHKY
PemieHue onMMIuagHbIX 3a0a4 ObopynoBaHue JUTSt
21 Ha TEIUIOBOE JIeiCTBHE TOKa JIeMOHCTpauuit
4. DnexTpoMarHuTHBIC sIBIeHUS (34)
DNCKTPOMATHUTHBIC SIBIICHHS. ObopynoBaHue JUTS
22 DNEeKTpOU3MEPHUTEIBHBIC IPUOOPEIL. JeMOHCTpaIHi
MarautHass aHoMaims. MarautHble | OOopymoBaHue IS
23 Oypu JIEMOHCTpanui
Pa3HoBUIHOCTH 3JIEKTpOABUTATENEH.
24
5. OnTudeckue siBneHUs (74)
HcTouyHuky cBeTa: TEIJIOBEIC, O6opynoBaHue IS
25 JTFOMHUHECIIEHTHBIE JIEMOHCTpaIui
MHorokpatHoe n300pakeHne
MpeaMeTa B HECKOIBKUX TIOCKHAX
26 3epKaax.
M3roToBUTH MEPUCKOIT U C €T O6opynoBanue JUTSt
27 TTOMOIIIBIO TIPOBECTH HAOIIOACHHUS JEMOHCTpaIHi
[IpakTryeckoe NCIOIB30BAHUE O6opynoBaHue JUTSt
28 BOTHYTBIX 3€pKall JeMOHCTpauui
3puTenbHBIC WILTIO3UH, O6opynoBaHue JUTST
MOPOXKIACMBIC TIPEIIOMIICHUEM JIEMOHCTpaIi
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOH ONTHKH
Hcnons30BaHue 3aKOHOB CBETA B
31 TEXHUKE
6. Yenosek u npupoja (44)
32 ABTOMaTHKA B HAIICH KU3HH . KomrmsrotepHoe
33 Panuno u TeneBuneHue obopynosaie
AnbTepHATUBHBIC HCTOUHUKHU
34 SHEpruH. BUIb! 31IeKTpoCcTaHITHiA




KanennapHo-tematnueckoe miaanupoBanue 9-11 kmaccel

2024-2025 yu.ron

Ne Jara Tema 3aHATHSA Hcnons3oBanue IpuMeYaHue
I/ | TpOBENEHHS 00opy10BaHMSs LIEHTPA
Mnan | ®akr eCTeCTBeHHOHay'iHoﬁ "
TeXHOJOTHYeCKOoH
HAINIPABJIEHHOCTeil
«Touka pocray»
1. Beeaenue (14)
BBonnoe 3anarue. Lenum wu 3agaum | KommbroTepHoe
1 Kypca. TexHuka 6€301macHOCTH. obopynoBaHue
2. Kunemartuka (7 1)
Crioco0b! omHcaHus O6opynoBanme TUTS
2 MEXaHUYECKOTO JIBH)KEHHUS JIEeMOHCTpanuit
IIpsamonmHeiHOE paBHOMEPHOE ObopynoBanune JUIS
JIBIDKEHHUE 110 11ockocTH? CMOTpst JIEMOHCTpAITHA
3 13 KaKOH TOYKH HaOMI0aTh
OTHOCHUTEIBHOCTE ABUKEHUS. O6opynoBanue IUTS
4 Cno>xeHue IBIKEHUH. JIEMOHCTpaui
Jlabopamoprvle pabomai: O6opynoBaHue s
«V3yueHne nBUKeHMsI CBOOOIHO na00paTopHBIX paboT |
nasiaronero Tenay, «M3y4denue YYEHUYECKUX OIBITOB
5 JIBIDKEHUS TeJa TI0 OKPY>KHOCTH
Kak u xyma monetena BUIIHEBAs O6opynoBanue JUTSE
kocrouka? Pacyer Tpaekropun JIEeMOHCTpaIni
JIBDKEHUS TeJ U EPCOHAXEHN
6 pacckasoB P.Pacns o Mronxaysene
Hcroprueckast peKOHCTPYKIHS ObopynoBanune JUTSL
onbIToB ["anuest o onpezeaeHuo JIEeMOHCTpanui
7 YCKOpEHUs J.
Omnpenenenne CKOPOCTH O6opynoBanue JuIst
PaBHOMEPHOTO ABHKEHUS TIPH JIEeMOHCTpanui
UCIIOJIb30BaHUU TPEHAXKEPa
8 «OeroBast JOPOKKaY.
3. Innamuxa (84)
Cuna Bony, cuiia yOeXKAeHUS TN O6opynoBanue g | 24
9 cuia - pu3nyecKas BeJIudrHa? JIEeMOHCTpanui
Jlabopamopnas paboma. O6opynoBaHue IS 24
10 «M3MepeHne Macchl Tena 1a0OpaToOpHBIX paboT |
JBrxeHue Tena noj AelcTBUEM YACHHMHCCKHUX OIBITOB 24
11 HECKOJIBKUX CHII
JIBM)KEHHE CUCTEMBI CBSI3aHHBIX O6opynoBanue s | 249
12 TEN JIEMOHCTpAIHi
Jlabopamopnvie  pabomul: «3yuenue | ObGopynoBaHue s 24
TPEHUSI CKOJIBKEHUS nmabopaTopHBIX paboT u
13 YYEHUYECKUX OIBITOB
JuHaMuka paBHOMEpHOTO JABIDKeHUS 1o | OOopymoBaHme i | 24
14 OKPYXHOCTH JIEMOHCTpaIHit




HUcropust pa3BuTus npeacraBieHnin ObopynoBanue i | 24
15 o Bceemennoii. CommHeuynas cucremMa. JIEMOHCTpAITHA
OTKpBITHS HAa KOHUUKE Mepa. Ob6opynoBanue i | 24
[TepBble HCKYCCTBEHHBIE CITyTHUKH JIEeMOHCTpaIHi
16 3emun.
4. Umnyabc. 3aK0H coXxpaHeHus MMIyJabca (34)
17 Kaxk BBI SIXTY Ha3oBeTe... Kommproreproe 24
18 PeakTuBHOE IBMKEHNE B IPUPOJIE. o0opynoBane 24
Paccnenosanue JITII ¢ momorisro KomnbrotepHoe 24
19 3aKOHA COXPaHEHUs UMITyJbca obopynoBaHue
5. CraTtuka (24)
Jlabopamopnas paboma: O6opynoBaHue s 24
«OmnpezneneHne eHTPOB Macc 71abOpaTOpHBIX paboT W
20 pa3IUuHbIX T (TpHU criocoba)y YUEHUYECKUX OIBITOB
[TpuMeHeHne TPOCTHIX MEXaHU3MOB B Kommsroteproe 24
CTPOUTEIBCTBE: OT 3EMJISIHKH JI0 obopynoBaHue
21 Hebockpeda
6. Mexanmyeckne KojgedbaHnuss M BOJHbBI (34)
22 Bup! MasiTHUKOB M MX KOJI€OaHUH ObopynoBanue st | 24
23 Yro nepeHocHUT BoJHA? ACMOHCTpalH 24
KonebarenpHbIE cHCTEMBI B MPHUPOIE U 24
24 TEXHHUKE
7. DJIeKTPOMArHUTHBbIE KOJIEOAHUSI U BOJIHBI (24)
OKcnepuMeHTalIbHas IpoBepKa Kommnsrotepaoe 24
25 cBoiicTB DM BOIH. 00opyoBaHuE
HccenenoBanue 31eKTpOMarHiTHOTO KommsroTepaoe 24
26 n3nydenuss CBU-neun obopynoBaHue
8. Onruka (44)
W3rortosnenue Monenu KommsroTepaoe 24
27 KaJIeMoCKOIIA. obopynoBaHue
OKcneprMeHTanbHas IPOBEpKa O6opynoBanue s | 24
28 3aKOHA OTPAKCHUS CBETA. JIEeMOHCTpanui
Jlabopamopnas paboma. O6opynoBaHue s 24
«3mepenune mokazaTens nabopaTopHbIX paboT H
29 TIPEJIOMJIICHUSI BOJIBD» YYEHUYECKUX OIBITOB
Kak otnnyaroTcs mokasarenu O6opynoBaHue g | 249
30 TIPEJIOMJICHUS [[BETHOTO CTEKJIa JIEMOHCTpanuit
9. ®u3nka aToMa U AaTOMHOTO sApa (44)
Iornomenue u UCIyCKaHUE CBETA KomnerorepHoe 24
31 aroMaMu. ONTHYECKHE CIIEKTPBI. obopynoBanue
32 N3mepenne KII/I conueunoit 6atapen Kommeroteproe 24
000pyI0BaHUE
BiusiHue paguoakTUBHBIX 24
33 W3JTy4SHUH Ha KHUBbIE OPraHU3MbI
Croco0slI 3aIuTEl OT 24
34 PaaroaKTHBHBIX U3ITy4CHUIT







