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IHosicHuTeIbHASA 3aNIHCKA

Pabouas mporpamMmma BHEYpOUYHOH JESATEIBHOCTH MO (HU3UKE Ui 7 - 9 KIIaCCOB COCTaBIICHA
Ha OCHOBE MPUMEPHON mporpaMMsbl 1o ¢usuke 1 7 — 9 xnaccoB (nof penakiueit Kysnemosa
A.A.), M.: «IlpocBemienue», 2017 u cOOTBETCTBYET
- ®epnepanbHomy 3akoHy «O06 oOpasoBanuu B Poccuiickoit ®@enepamum» Ne273-O3 ot
29.12.2012 rona;

-DenepanbHoMy  00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOrO  o0mero  oOpa3oBaHUs,
YTBEPKIAEHHOMY NpUKa3oM MuHucrepctBa oOpazoBanus U Hayku PD Nel897 or 17.12.2010
roja;

-IIpuka3zy MunucrepcrBa obpazoBanusi u Hayku P®D Nel577 ot 31.12.2015 r» O BHecenuu
M3MeHeHu B deaepanbHbIii 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepctBa obpazoBanus u Hayku PD» Nel897 ot 17.12.2010
roja»

-O6pa3oBaTenbpHOM MporpaMMe OCHOBHOTO O0IIEro 0Opa3oBaHMs;

-YueOHnomy miany OVY;

- [IpumepHoil mporpamme 0CHOBHOTO 00111ero 00pazoBanus o (pusuke (0a30BbIi YpOBEHB).

IMporpamma paccuntana Ha 35 gacoB — 1 wac B Hezenmo B 7 kiacce, 35 gacoB — 1 gac B
Henemro B 8 kiracce, 34 gaca — 1 gac B Hegemo B 9 Kiacce.

JlanHas paboyasi TporpaMMa BHEYPOYHOH AEATENHHOCTH Mo ¢u3uke maust 7 — 9 KimaccoB
coctaBieHa Ha ocHoBe OOII OOO MBOY «/lutopckas OOIL» m ¢ y4é€ToM METOINYECKHX
PEKOMEHIAlMK TI0 CO3AaHHI0 U (PYHKITMOHUPOBAHUIO B 0011€00pa30BaTEIbHBIX OpraHU3AIHIX,
PAacIIOIOKEHHBIX B CEIHCKOW MECTHOCTH M MaJIBIX TOPOJIax, IIEHTPOB 00pa30BaHMUs €CTECTBEHHO-
Hay49HOW M TEXHOJIOTMYHOW HarpaBieHHocTel («Touka poctay) (YyTBEpKICHBI pacropsHKEHUEM
MunucrepctBa mnpocBemenuss Poccuiickoir ®denmeparmu ot 12.01.2021 r. Ne P-6) u
MpelycMaTpuBaeT MPOBEACHHUE 3aHSITUH C HCIOJIb30BaHMEM oOopynoBaHus IieHTpa «Touka
pocTa»

I[InanupyeMblie pe3yabTaTbl OCBOEHUSI NPOrpaMMbl BHEYPOYHOIi  JeATeJIbLHOCTH
«3anuMaTeabHass (uU3MKa» (¢ HCHoJab3oBaHueM oGopyaoBanuss «Touka pocra») B 7-9
KJIaccax.

Peanuzanus mporpaMMsl CrioCOOCTBYET TOCTHXKEHHUIO CIASAYIOIINX Pe3yJIbTATOB:
JInyHOCTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCATBHBIX YUCOHBIX JEHCTBUMA yJalUXCS:

* yueOHO-TI03HABATEbHBIH MHTEPEC K HOBOMY y4eOHOMY MarepHally U Crnocod0am perieHus
HOBOM 3a7a4u;

* OpUEHTAIlMs Ha MOHMMAaHHWE MPUYHH yCIieXa BO BHEYYCOHOW NEATEIHHOCTH, B TOM YHCIIe Ha
CaMOAaHaJN3 U CAMOKOHTPOJIb pe3yibTaTa, Ha aHAJIU3 COOTBETCTBHS PE3yJIbTaTOB TPeOOBaHUSIM
KOHKPETHOM 3a]1a4H;

* CITIOCOOHOCTDH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOM AEATEeIbHOCTH;
Obyuarowuiics noay4um 603MONCHOCHb O (POPMUPOBAHUSA:

* BHYTPEHHEW MO3UIMU IIKOJbHUKA HA YPOBHE IIOJIO)KUTEIBHOIO OTHOILIECHUS K IIKOJIE,
MMOHUMAaHH HEOOXOJIMMOCTH YY€HUs, BHIPAKEHHOTO B MpeoliaaHuu yueOHO-T03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOW yueOHO-1I03HABATEIbHON MOTHUBAIIMU YUCHHS;

* YCTOWYMBOTO Y4eOHO-TI03HABATEIHLHOTO HHTEPEca K HOBBIM OOIIUM CIIOCO0aM pellieHus 3a1au.

MeranpeaMeTrHsble:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX YUeOHBIX TEMCTBUN ydalUXCS:

* IUIAHUPOBAThb CBOM JEHCTBUS B COOTBETCTBHM C IIOCTABJIEHHOW 3a/Jauedl MU YCIOBUSMHU €€
peaM3anyy, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE MIPABUJIA B INIAHUPOBAHUN M KOHTPOJIE CIIOCO0A PELICHHUS;



* OCYIIECTBJIATH UTOTOBBIM U NOLIArOBbIM KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh NPABUJIBHOCTH BBINOJIHEHUS JEUCTBUS Ha YpOBHE aJEKBATHON pPETPOCHEKTUBHON
OIIEHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7auu U 3aJa4HOU 00J1aCTH;

* AJCKBATHO BOCIPUHUMATH IIPEIUIOKECHHUS M OLEHKY Y4YUTEICH, TOBApUIIEH, PONUTEIEH H
JOPYIUX JIIOJEH;

* paznyaTh Crocod U pe3yabTaT ACHCTBUS.

Obyuarowuiicss NOIYYUM 803MONCHOCb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yUEOHbIE 3a/]auu;

* IPOSIBIIATH MTO3HABATEIBHYIO HHUIIUATHBY B YUEOHOM COTPYIHHUYECTBE;

* CaMOCTOSITEJIbHO aJIeKBaTHO OLIEHUBATh IPABWJIBHOCTH BBINOJHEHUS JEUCTBHUSI M BHOCHUTH
HEOOXO/MMbIE KOPPEKTUBBI B HCIIOJIHEHHE KaK IO XOAY €ro peaju3ald, TaKk U B KOHIIC
JNEUCTBUS.

B cepe nosHaBaTebHBIX YHUBEPCATIBHBIX YUEOHBIX JEHCTBUI ydaluXcs:

* OCYILECTBJIATH MOUCK HEOOXO0AMMOM MH(OPMALIMU ISl BBHIIOJHEHUS! BHEYYEOHBIX 3aJaHUil C
HCIOJIb30BAHNEM Y4eOHOM JHUTEepaTypbl MU B OTKPHITOM HH(POPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYAas AJIEKTPOHHbBIE, LHU(PPOBBIE), KOHTPOJIUPYEMOM
MIPOCTPAHCTBE

WNHtepHera;

* OCYLIECTBIJIITH 3amuCh ((puKcaluio) BIOOpOUHON MHpOpManuu 00 OKpYyXarolleM MHUpPE U O
cebe caMmoM, B TOM 4YHuCIIe ¢ TOMOIIbio HHCTpyMeHToB MKT;

* CTPOUTH COOOIIEHUS, POEKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJUTH CPAaBHEHHUE U KJIaCCU(DUKAILIMIO TI0 3aJaHHBIM KPUTEPHUSIM;

* yCTaHaBJIMBATh IIPUYMHHO-CIIEICTBEHHBIE CBS3H B U3y4aeMOM Kpyre sBJICHUI;

* CTPOWTH PACCYKIEHHUS B (PopMe CBSI3M TMPOCTHIX CYXKACHHH 00 00BEKTe, €ro CTPOEHUH,
CBOMCTBaXxX U CBS3aXx;

Obyyarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.!

* OCYILIECTBIIATh PACIIUPEHHBIN MOUCK MHPOPMALUH C UCHOJIb30BAHUEM PECYPCOB OMOIHMOTEK U
cetu MHTEpHET;

* 3anuchiBaTh, (UKCUPOBaTh HHGOpPMALMIO 00 OKPYXKAIOUIMX SBICHUAX C IOMOLIbIO
unctpymentoB UKT;

* OCO3HAHHO U NPOU3BOJIBHO CTPOUTH COOOLIEHUS B YCTHON M MUCbMEHHOU (opMe;

* OCYIIECTBJIATH BbIOOP Hanbosee 3PEKTUBHBIX CIIOCOOOB pelIeHMs 3a/1ad B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBMIA;

* CTPOMUTH JIOTUYECKOE PACCYXkIEHUE, BKIIOYAIONIEE YCTAaHOBJIEHHE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€i;

* MOIYT BBIMTH Ha TEOPETUYECKHH YpPOBEHb DPELICHHs 3aJau: PELIeHUuE MO OIpeeICHHOMY
IUTaHy, BJaJIeHME OCHOBHBIMU IPUEMAaMHU DEIICHUS, OCO3HAHUS AEATEJbHOCTH MO PELICHUIO
3aJauu.

B chepe koMMyHHMKATHBHBIX YHHUBEPCATbHBIX YIEOHBIX ACHCTBUM yUalTUXCS:

* aJeKBaTHO HCIIOJb30BaTh KOMMYHHUKATHBHBIE, MPEXJIE BCErO - pPEUYEBbIE, CPEIACTBA s
pelIeHUs pa3IMYHbIX KOMMYHHKATUBHBIX 3a]1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIeHNE, BIAAETh
IUanoTnueckoil popmMoli KOMMYHUKAIIMHU, UCTOJB3YsS, B TOM YHCIE CPEACTBA U MHCTPYMEHTHI
UKT u aucTaHIMOHHOIO OOIIEHHS;

* IOIIyCKaTh BO3MOXXHOCTbH CYIIECTBOBAHUS Y JIFOJAEH PA3JIUYHBIX TOUYEK 3PEHHUs], B TOM UYHCIIE HE
COBMAIAIOIIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MO3UIMIO MApTHEpa B OOIIEHUU U
B3aMMOJICHCTBUU;

* VYUWUTBHIBATh pA3HbIE MHEHUS M CTPEMUTHCA K KOOpPJAMHALMU PA3JIUYHBIX IO3ULHNA B
COTPYIHHUYECTBE;

* opmynHrpoBaTh COOCTBEHHOE MHEHHE U TTO3UITHIO;

* IOTOBAPUBATHCS U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEIHHOCTH, B TOM YUCIIE
B CUTYallUU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUNbCAL:



. y‘-II/ITbIBaTB )41 KOOpIII/IHI/IpOBaTL B COpr,Z[HI/I‘-IeCTBe OTJIMYHBIC OT CO6CTB€HH01>1 o3 I[pyrnx
JTIOICH

. y‘-II/ITbIBaTB pa3HBIe MHCHHUA U I/IHTepeCLI 158 OGOCHOBBIBaTb CO6CTBCHHYIO IIO3UIUIO,

¢* IIOHUMATb OTHOCUTCIBHOCTD MHGHI/II71 U IIoAX0 0B K pemeHmo HpO6JIeMBI;

. aprMeHTI/IpOBaTb CBOKO IIO3UIIUKO U KOOp,Z[,I/IHI/IpOBaTb c€c C Io3uausIMunu HapTHepOB B
COTPYIHMYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM JIEATETLHOCTH

* 3aaaBaTb BOHpOCI)I, H€06XOI[I/IMI>I€ JUISA OpFaHI/I3aHI/II/I CO6CTBCHHOI\/JI HCATCIIBHOCTU U
COTPYJHUYECTBA C TAPTHEPOM;

® OCYIIIGCTBJIFITI) B3aI/IMHI)II71 KOHTpOJII) MU OKas3bIBAaTh B COprIIHI/I‘IGCTBe H€O6XOI[I/IMYIO
B3aUMOIIOMOIIIb.

IIpeamerHbIe:

- OpUEHTHPOBAThCS B SBJICHMSIX U OOBEKTaX OKPYKAIOIIEr0 MHpa, 3HaTh TIPAaHUIBl HX
IIPUMEHHUMOCTH;

- IOHUMAaTh OIpeIeeHNs (PU3NUECKUX BEIMUUH U IOMHUTH OIpeNesIonne GopMybl;

- MOHUMAaTh KakUM (PU3NYECKUM MPUHIHUIAM U 3aKOHAM HOJUMHSIIOTCS T€ UM UHBIE OOBEKTHI U
SIBJICHUS IPUPOBL;

- 3HAHHE MOJIeNIM TIOKCKA PelIeHni s 3a7a4 o PU3UKeE;

- 3HaTh TEOPETHYECKHE OCHOBBI MATEMATUKH.

- IpUMEYaTh MOJEIH SIBJICHUN U 0O0BEKTOB OKPYXAIOLIET0 MUPA;

- AaHAIM3UPOBATh YCIOBUE 3aa4H;

- nepeopMyIUPOBATH U MOJIETMPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTABJIATH IUIaH PEILLICHUS,

- BBIJIBUI'aTh U IPOBEPATH NpeIaracMble sl PEILIEHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU OIl€paALMAMU, COCTABIIAIOIINMHU IIOUCK PELICHUs 3a1a4u.

Conep:xanue nporpaMMbl BHEYPOUYHOI AeSITEJIbHOCTH
7 kaacce

Beenenue. BBogHoe 3anstue. [lenn u 3agaun kypca. Texauka 6€30MacHOCTH.

Pos1b 3KCIIepHMEHTa B )KM3HH YeJIOBeKa.

Teopus: U3yunTb OCHOBBI Teopudu mnorpemHoctedl. IlorpemHocTy mnpsMbIX M KOCBEHHBIX
U3MEpEHUH, MaKCUMallbHasi MOTPELIHOCTh KOCBEHHBIX HW3MEpPEHHH, YdeT IOrperHocTel
U3MepeHuil npu nocrpoeHuu rpaduxos. [IpencraBineHue pesynbTaToB M3MepeHHH B (opme
Ta0IMI] U TpaUKOB.

IIpakmuxa: OCHOBBI TEOPUU NOTPEIIHOCTEH MPUMEHSTH MPHU BIMOJIHEHUH 3KCIIEPUMEHTAIbHBIX
3a/1a4, MPAKTHYECKUX paboT. (€ HCMoJb3oBaHueM o0opyaoBanus «Touka pocray)
Xapakmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCU.

[IpuBoauTh HpUMeEpbl 0OBEKTOB M3yueHUs (GU3UKU ((u3ndeckue sBJICHUs, PU3MUECKOE TeIlO,
BellecTBO, (¢u3nyeckoe moje). Habmogate u  aHanu3upoBaTh  (QU3MUYECKHE SBJICHUSA
(¢uxcupoBaTh M3MEHEHHS CBOMCTB OOBEKTOB, CpaBHUBATh MX M 000011aTh). Ilo3HaKOMHUTBCS €
HKCIIEPUMEHTAIBHBIM METOJ0M HcclieioBaHus Npupoabl. COoopka mpuOOpPOB M KOHCTPYKLIMMA.
Hcnonbp3oBaHne W3MEPUTENBHBIX NPHOOpPOB. BhINoiHEeHHEe 1a0OpaTOpHBIX M MPAKTHYECKHX
pabot. JlnarHocTuka M ycTpaHEHHE HeHCIpaBHOCTEeHW MpuOOpoB. BeicTpanBaHWe rumores3 Ha
OCHOBAHUHU UMEIOLUXCS TaHHBIX.

MexaHnuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE JBWXKeHHE. | paduueckoe mpencTaBieHHe JIBUKECHUS.
Pemenune rpadguueckux 3ajay, pacueT MyTH U CpeAHEH CKOPOCTH HEPAaBHOMEPHOTO JIBHXKEHMS.
[lonsitue uHepumu u uUHEpTHOCTU. LleHTpoOexHas cuna. [IpuMeHeHHe AaHHBIX (PU3MYECKHX
MOHATHUH B KU3HEIEATENLHOCTH yesoBeka. Cujia ynpyrocTu, cujia TpeHusl.



Ilpaxmuxa: VccnenoBanue 3aBUCHMOCTH CHJIbI YIPYIOCTH, BO3HMKAIOIIEW B IpYXUHE, OT
crereHu Jedopmanuu npyxusbsl. Onpenenenue Kod(h¢uieHta TpeHus Ha Tpubomertpe. (¢
HcnoJib30BaHueM odopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CUJIbI HOPMAJIBHOTO J1aBJICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

Ananmu3 tabmui, rpadukos, cxeM. [lonck oObscHeHust HaOmOMaeMbIM coObITHsIM. Onipeienenne
CBOMCTB IIpUOOPOB 10 YEpPTEKAM U MOJENISIM. AHAIU3 BO3HUKAIOIIMX NMPOOIEMHBIX CUTYallHi.
N300pakaTe cucTeMy KOOpPIMHAT, BBHIOMpATh TENO OTCYETa M CBA3BIBATH €r0 C CHUCTEMOM
KoopauHaT. lcnonb3oBaTh CUCTEMY KOOpPAMHAT JUIsl M3YYEHUS MPSMOJIMHEHHOTO JBHKEHUS
tena. COopka mpuOOpPOB W KOHCTPYKIMA. VCHosib30BaHHWE W3MEPHUTEIBHBIX MPUOOPOB.
BbinosiHeHHEe J1a00PAaTOPHBIX M MPAKTUYECKUX padoT (¢ MCHOJb30BAaHUEM O00OPYI0BAHUS
«Touka pocray). /lnarHocTHka W ycTpaHEHWE HEWCIpaBHOCTeH mpubopoB. BricTpanBanue
TUIOTE€3 Ha OCHOBAaHMM MMEIOMIMXCS JaHHbIX. KoOHCTpynpoBaHWE U MOJETUPOBAHUE.
BrinmonHenue 3agaHuii 10 yCOBEPIIEHCTBOBaHUIO MpuOOpOB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH SKCIEPUMEHTAIbHOU paboTel. PaboTa B mambix
rpynmnax. AHaJIW3UPYIOT, BBIOMpalOT ¥  OOOCHOBBIBAIOT CBOE  pEIIEHHE, JIEHCTBUS.
[IpencraBnenue pe3ynbTaTOB MAPHOW, TPYNIOBOW JEATEIBHOCTH. YYacTHE B JHAJOre B
COOTBETCTBUU C NPABUIAMH PEUYEBOTO MOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH I[lackais, THApOCTaTHYECKOE ITaBJIEHHE, COOOIIAIOIIHECS
COCY/Ibl, THPABINYECKIE MALTUHBI.

Ilpakxmuka: 3a0auu: BHITAIKUBAIOIIAs CHJIA B PAa3JIMYHBIX CHUCTEMax; MpPUOOpHl B 3ajayax
(cooOmaromuecs: COCybl, TUAPABIMYECKUE MAIIHHBI, PhIYart, OJIOKH).

OKCIepUMEHTAIbHBIE 3a/1aHUSL:

1)u3mepenue cuibl Apxumena,

2)u3MepeHre MOMEHTA CHJTBI, JCHCTBYIOIIETO Ha phIvar,

3)usmepeHue pabOThl CHIIBI YIPYTOCTH HpPHU MOIBEME Ipy3a C MOMOIIBIO MOABMKHOTO WU
HETOIBIKHOTO Osioka(c HCmoJib30BaHueM ooopyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Anamu3 Ttabmun, rpaduxoB, cxeM. [lonck oOBsicHeHWs HaOmOgaeMbIM coObITHsAM. COOpKa
npuboOpoB U KOHCTpyKIuil. Mcnonp3oBaHue U3MEPUTENBHBIX NpuUOOpOB. BrimonHeHue
1ab0paTOPHBIX U MPAKTHYECKUX paboT. JIMarHocTuka u ycTpaHeHue HeMCIPaBHOCTEHN MpuOOpPOB.
BeicTpauBanve TUNOTE3 HAa OCHOBAaHMM HMEKOIIMXCS JaHHbIX. KoHCTpyupoBaHue wu
MozenupoBanue. Pabora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE
peumienue, aeiictBus. lIpencraBieHune pe3ynbTaToB IMAPHOM, TPYIIIOBOM  JESATEIBHOCTH.
[ToarotoBka cooOmieHHii W JOKIAN0B. Y4acTHE B JUAIOT€ B COOTBETCTBUU C IpaBHIIaMU
pEeYeBOro MOBEACHUS.

Crartuka.

Teopus: bnok. Peiuar. PaBHOBecWe TBEpPABIX TeN. YCIOBUS pPaBHOBECHUS. MOMEHT CHIIBL.
[IpaBuno momentoB. LlenTp TskecTn. MccienoBaHue pa3iaMYHbIX MEXAHUYECKHX CHCTEM.
KoMOunupoBaHHbI€ 33241, UCTIOIB3YS YCIOBHS PAaBHOBECHS.

Ilpakmuka: VI3roToBeHNE pabOTAIOIICH CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 OesIMENbHOCHIU:

Ananmu3 tabmui, rpadgukos, cxeM. [lorck oObsacHeHus HaOmo1aeMbIM coObITUsIM. Onipesienenue
CBOMCTB mpHOOPOB MO YepTeKaM M MOJENSIM. AHATU3 BO3HHUKAIOMINX MPOOIEMHBIX CHUTYaIIH.
HaGnronate geiicTBHMEe mNpocThIX MexaHu3MoOB. [lo3HakoMuThCS ¢ (PU3HYECKOH MOJEIbIO
«abcomoTHO TBEpAOE Tenoy». Pemare 3amaun Ha MpUMEHEHHE ycIoBUs(MpaBUia) PAaBHOBECHS
peruara. IlpumensaTs ycnoBue (TpaBUIO) paBHOBECHs pbluara JUisi OOBSCHEHUS NEHCTBUS
pa3NUYHBIX WHCTPYMEHTOB, HCIIOJIb3YeMbIX B TexXxHMKe U B ObiTy. COopka mnpuOOpoB u
KOHCTpYyKUMi. Mcnonb3oBaHue H3MEpUTENbHBIX NpUOOPOB. BeimonHeHne nabopaTOpHBIX U
MPaKTHYEeCKUX paboT. /[narHocTrka M yCTpaHEeHHWE HEUCHpPAaBHOCTEH mpuOOpoB. BricTpanBaHue
TUIOTE€3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHME M MOJEIMPOBAHUE.
BrinonHenue 3agaHuil MO yCOBEPIIEHCTBOBAHMIO MpUOOpoB. PazpaboTka HOBBIX BapHAHTOB
omnbITOB. Pa3paboTka u mpoBepka METOAMKH SKCIEPUMEHTAIBHON pabOThI.



PabGota B ManbiXx rpymnmax. AHaIU3UPYIOT, BHIOMPaOT W OOOCHOBBIBAIOT CBOE peEIlIEHHE,
neucteusd. IIpencraBineHue pesynabTaTOB IMApHOW, IPYNIIOBOM aedrenbHOCTU. Iloaroroska
cooOmmeHnii 1 noKIag0B. OCyIIECTBISIOT CaMOOLIEHKY, B3aUMOOIICHKY JEATEIIbHOCTH. Y4acTue
B JIMAJIOTE B COOTBETCTBUH C IIPABUJIAMU PEYEBOIO ITOBEICHUS.

8 kiacce

TensioBble sIBJIEHUS.

TermmoBoe pacmupenue tein. [Ipoueccsl M1aBieHuss 1 OTBEPAEBAHUS, UCIIAPEHUS U

KoHJeHcauuu. Temonepeaaya. BinaxxHocTh Bo3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TassHus Jib/a B BOJIE.

2. CKOpOCTb MCTIAPEHUS PA3IUYHBIX KHUIKOCTEH.

3. TeruioBble ABUTATENN OYIYILLIETO.
Jlabopamopnule pabomul (¢ ucnoab3oBanneM odopynoBanus «Touka pocray)

1. I3MeHeHust ITMHBI TeJla TPU HarpeBaHUU U OXJIAKICHHH.

2. OrnuBKa napaduHOBOTO COJJIATHKA.

3. Habnronenue 3a miaBjaeHUEM JbAa

4. Ot 4ero 3aBUCHT CKOPOCTh UCIIAPEHUS KUIKOCTH ?

5. Habmronenue TemionpoBOIHOCTH BOJIBI U BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

CamocToaTenbHO (GOpPMYIHPYIOT MO3HABATEIbHYIO 3a7ady. YMEIOT C IOMOUIbIO BOIPOCOB
noObIBaTh  HejocTarollylo uHpopmanuoo. Mcnonp3oBaHne HM3MEPUTEIBHBIX — MPHUOOPOB.
Boinonnenue 1abopaTopHbIX M MpakTUYECKUX paboT. JluarHocTMka U ycTpaHEHHe
HeucnpaBHocTell mpuOopoB. BeicTpamBaHue TUIIOTE3 HAa OCHOBAHMM HMMEIOIIUXCS JAHHBIX.
KoHncTpynpoBanue u MoaenupoBaHue.

BrimonHenue 3amaHuii 10 yCOBEPIIEHCTBOBaHUIO NpuOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepKa METOIWKH SKCTIEpUMEHTAIbHOM paboThl. PaboTa B Mambix
rpynmnax. AHaJIW3UPYIOT, BBIOMPAIOT W  OOOCHOBBIBAIOT CBOE peIlleHue, JACUCTBHUSL
[IpencraBienue pe3ynbTaTOB MAPHOW, TPYNIOBOW JEATEIBHOCTH. YYacTHE B JUAJOre B
COOTBETCTBUU C MPABUJIAMH PEUEBOTO MOBEICHUS.

DJleKTPUYeCKUE SBJICHUS.

Muxkpomup. Moaenu atoma, cyniectBoBasiiue 10 Hayana XIX. M ctopust OTKpBITUA U 1EUCTBUS
rajJibBaHM4eckoro snemeHTa. Mcropus cozpmanust snexktpodopHoit Mmammubl. OnbiT Bosbra.
DNEKTPUUYECKUIN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)

1. Moaenu aToMOB.

2. l'anbBaHMYECKUE TIEMEHTHI.

3. Pabota anekTpodopHOil MaIIHHEI.

4. OnsiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Coznmanue raibBaHUYECKHUX 2JIEMEHTOB U3 MOJAPYYHBIX CPEJICTB.

2. DAEKTPUYECKUN TOK B KUIKOCTSX.

Xapakmepucmurxa OCHOBHBIX BUJOB JI€ATEIbHOCTH:

YopaBisT cBoel TO3HABATENBbHON M yUeOHOW JesSTeNbHOCTHIO TMOCPEACTBOM TOCTAHOBKHU
ueney, IUIAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIMH CBOMX JCHCTBUH W OLIEHKH YCIEIIHOCTU
ycBoeHusa. CpaBHUBAIOT CHocod W pe3ynbTaT CBOUX JEHCTBHI € 00pa3loM - JIMCTOM
compoBoxkaeHus. OOHapyKMBalOT OTKJIOHEHUs. OOAYMBIBAIOT MNPUYUHBI  OTKJIOHEHHUH.
OcCyIIecTBISIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. VICroNb30BaHNe U3MEPUTENBHBIX TPHOOPOB.
Breimonnenue 1abopaTOpHBIX ©  MPAaKTUYECKUX paboT. JlMarHocTMKa U yCTpaHEHHE
HEUCIpaBHOCTEH mTpuOOpoB. BeicTpamBaHue TUIIOTE3 HA OCHOBAHWHM HMMEIOIIUXCS JAaHHBIX.
KonctpynpoBanue 1 MOaeIMpOBaHNUE.

3HeKTp0MaFHHTHLIe ABJICHUA.



MarautHoe ToJie B BemlecTBe. MarHuTHas aHoMmanus. MarautHele Oypu. PasHoBHIHOCTH
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIE€KTPOABUTATENCH.
Hemoncmpayuu (¢ ncnosib3oBanueM ooopynoBanusi «Touka pocray»):

1. HarnsiqHOCTh MOBEIEHUSI BEIIECTB B MArHUTHOM TI0JIE.

2. [Ipe3eHTariiyi 0 MarHUTHOM T10JI€ 3eMJIK M O MAarHUTHBIX OypsIX.

3. leMOHCTpanus pa3HOBUIHOCTEH ICKTPOU3MEPHUTEIHHBIX TIPUOOPOB.

4. HarnsaiHOCTh pa3HOBUIHOCTEH JIEKTPOABUTATEIICH.
Jlabopamopnvie pabomul: 1. ccrienoBanue pa3invHbIX dJEKTPOU3MEPUTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYrpaBnsitoT CBOEHl MO3HABATENHHON W YYEOHOM NEATENbHOCTHIO TOCPEJACTBOM TOCTAHOBKHU
Lenel, TUTAaHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOUX JCHCTBUM W OIICHKU YCICIIHOCTH
ycBoeHusa. CpaBHUBAIOT CMOCOO M pe3ylbTaT CBOUX JIEHCTBUM € 0OpasloM - JIMCTOM
conpoBoxaeHUsI. OOHapyXHBalOT OTKJIOHEHUs. OOMyMBIBAIOT TMPUYUHBI  OTKJIOHEHUH.
OcymiecTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onrtuyeckue siBJIEHUS.

HcTounuku cBeTa: TEIUIOBBIE, JIOMMUHECLIEHTHBIE, UCKYCCTBEHHbIE. V3roToBiieHHE KaMephl -
o0ckypa U HcclefoBaHHE N300pakeHHs C MOMOIIBI0 MOJeIH. MHOroKpaTHOoe H300paxKeHHe
IpeaMeTa B HECKOJIbKUX TIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €r0 OMOIIbIO TPOBECTH
HaOmoneHus. [IpakTuyeckoe WCIMOJIB30BAHME BOTHYTHIX 3€pKal. 3pUTENbHbIE WILIIO3UY,
MOPOXKJAaeMbIe MpeoMIIEHHEM cBeTa. Mupaxu. PazButre BOJIOKOHHOM onTUKH. Mcnonb30Banue
3aKOHOB CBETAa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanueM odopynoBanusi «Touka pocray)

1. PaznuyHble NCTOYHUKH CBETA.

2. N300pakeHne npeameTa B HECKOJIbKHUX TJIOCKUX 3epKatax.

3. M300paxenune B BOTHYTBIX 3epKaJiax.

4. Vcnosp30BaHME BOJIOKOHHOM ONTHKH.

5. YcerpoiictBo (poToanmaparoB, KHHOTIPOEKTOPOB, KAJICH IOCKOIIOB.

Jlabopamopusie pabomul:

1. UsroToBnenue kamepsl - 00CKypa U UcCiIeIoBaHNe U300paKeHHUs C TOMOIIbIO MOJEIH.

2. IIpakTyeckoe MpUMEHEHHE TII0CKUX 3EPKaJl.

3. [IpakTHueckoe UCHOIb30BAHUE BOTHYTHIX 3€pPKal.

4. 3roToBiieHUe MepUCKONa U HaOIIOICHUS C TIOMOIIBI0 MOJETH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCU.

VYopaBifoT cBoel MO3HABATEILHOM M y4eOHOW JesTeNbHOCTHIO MOCPEACTBOM IOCTAHOBKHU
Lenei, IUTAaHUPOBAHMS, KOHTPOJIS, KOPPEKLUMHM CBOMX JACUCTBUH M OLEHKH YCHEIIHOCTH
YCBOCHHUA. BpIIenstoT u GopMynupyroT MO3HABATENbHYIO 1IE€Nb. BBIIENAIOT KOJIUYECTBEHHBIC
XapaKTepUCTUKN OOBEKTOB, 3aJaHHble cioBamMH. [IpUHMMAalOT TMO3HABaTENbHYIO LENb U
COXPaHSAIOT €€ MpHU BBHIMOJHEHUM Y4eOHBIX aeiicTBuil. Oco3HalOT cBOM jedcTBusA. HMmeror
HABBIKU KOHCTPYKTHBHOTO OOIIEHUSI B MAJIBIX I'PyTax.

Yes10BeK U PUpOaA

ABTomaTHKa B HamleH xu3HU. [IpruMepsl NCIONIB30BaHNSI aBTOMAaTUYECKUX YCTPOMCTB B HAyKE,
Ha mpou3BojacTBE M B ObITy. CpenctBa cBsa3M. Pammo u TteneBujeHHe. AJbTEpHATHUBHBIE
UCTOYHUKHU 3Hepruu. Buasl anekrpocranuuii. Heo6Xo[MMOCTh SKOHOMHUHU MTPUPOTHBIX PECYPCOB
U HCHOJIBb30BAHUS, HOBBIX IKOJIOTHYHBIX M Oe3omacHbIX TexHojoruil. Hayka m 6e30macHOCTb
JOJEH.

Hemoncmpayuu: 1. oToMaTepualsl U claiipl Mo Teme.

Jlabopamopnvie pabomul: 1.M13ydenune neiicTBUN CPEACTB CBSA3U, PAIUO U TEIEBUICHUS.
Xapaxmepucmuxa 0CHOBHbIX 8U008 0esAMENbHOCHIL:

CamocrosTenbHO  (QOPMYIUPYIOT —IO3HABATEIbHYIO 3a/jady. YMEWT (MO  pa3BUBAIOT)
CIOCOOHOCTh C MOMOIIBIO BOTIPOCOB JTOOBIBATh HEJOCTAIOIIYIO HH(OpMALHIO.
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Kunemaruka
CriocoObI onMcaHus MeXaHU4YECKOTO JaBMkeHHs. Cuctema orcueta. [IpsMonnHeliHOe IBIKECHUE.
[IpssMonMHENHOE pPAaBHOMEPHOE IBWKEHHE II0 IUIOCKOCTH. llepememienne M CKOpPOCTb IIpU
PaBHOMEpPHOM TPSMOJIMHEMHOM JBWXKEHHU TI0 TUIOCKOCTU. OTHOCUTENBHOCTH JIBHKCHMSI.
Cnoxenue naBuwxeHui. [lpuHuun He3aBUCMMOCTH JBWKeHUU. KpuBoimHelHoe IBUXKEHUE.
JIBi>keHue Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. PaBHOMepHOE [BMIXKEHHUE TIO
OKpY>KHOCTH. YTJ10Bas ckopocTs. Ilepruoa n yacrora Bpamenus. CKopocTb
Y YCKOPEHHE MPU PABHOMEPHOM JIBIKEHUHU 10 OKPYKHOCTH.
Jlabopamopnule pabomul(c NcNoJib30BaHUEM o00opynoBaHusi «Touka pocray):

1. W3ydeHue nBMKEHHS CBOOOTHO MAJAOIIETO Tela.

2. VI3yueHue NMBIKEHUS TIO OKPYKHOCTH.
IIpumepnvie memol NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKCHHS TPU HCIOJb30BAaHUM TPEHAKEPA

«0eroBas TOPOXKKa.
2. Wcropudeckas pEKOHCTPYKIIUS ONBITOB lamwies 10 ONpeAeieHUI0 YCKOpPEHUs
CBOOOJHOTO MaJACHUS TEJ.

3. TpuHOUTBEI pabOTEI TPUOOPOB ISt H3MEPEHHS CKOPOCTEH U YCKOPEHHIA.

4. TlpumeHnenune cBOOOIHOTO MACHUS JIJIsl K3MEPECHUS PEAKIINH YeJIOBEKa.

5. Pacuer TpaekTopun nBMKEHUA NepcOHaXKeH paccka3oB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJEeHHE [OKJIaJ0B M NPE3CHTAlUH, COCTaBJICHHE M pELIEHHE 3ajad,
o0cyxeHne crmoco6oB pemieHus (moarotoka k OI'D o dusnke).

JInnamuka
HNuepumansubie cuctembl otcuera. Cuna. 3akoHbl HproToHa. JIBWKeHWE Tena moj JIeUCTBUEM
HECKOJIbKUX CHJI. J[BHXKEHHE CUCTeMBbl CBSI3aHHBIX Tel. J[MHaMHWKa PaBHOMEPHOTO JBW)KCHHUS
MaTepHaIbHON TOYKHU MO OKPYKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TATOTECHUS. J[BHKEHHE
wianet. MckyccrBennblie criyrHuku. ConmHeuHas cuctema. McTopus pa3BUTHS NPEICTaBICHUN O
Bcenennoii. Ctpoenue u sBostonus BeenenHoil.
Jlabopamopnwvie pabomul(c ucnob30BaHueM o0opyroBanust «Touka pocra»):
1. U3mepenue macchl Telia C UCIOJIb30BAHUEM BEKTOPHOT'O PA3JI0KEHUS CUITBI.
2. V3yyeHue KHMHEMAaTUKHM M JAUHAMHUKH PAaBHOYCKOPEHHOTO JBIKEHUSA (Ha MpUMeEpe
MaIlluHbI ATBYy/1a).
3. H3yueHue TpeHUS CKOJbKEHUSI.
IIpumeprvie memvl NPOEKMHBIX U UCCLEO0BAMENLCKUX PAOOM.:
1. Ucropuueckass pexoHCTpykuusi omnbiToB KynoHa U AMOHTOHa TO OMNpPENEICHUIO
BEITUYHMHBI CHJIbI TPEHHS CKOJIBKECHHUSL.
2. TlepBble NCKYCCTBEHHBIE CITyTHUKH 3EMIIH.
3. Kak oTnmuaroTcss MeXaHWYECKUE MPOLIECChl Ha 3emiie OT MEXaHHYECKHX MPOLIECCOB B
Kocmoce?
4. Tena ConneuHoii cuctembl. OTKPBITUSL HA KOHUUKE TIEpa.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
MHTEPHET-CAaliTOB, OOCY)XJIeHHWE [OKJIaJ0B M TPE3CHTallMi, COCTAaBIICEHHWE M pelIeHHe 3ajad,
obcyxaenue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

NMmnyibce. 3aK0H cOXpaHeHUs] HMITYJIbCa
Nmnynbe. M3menenne ummynbca MarepuaibHOM Toukd. Cucrema Tenl. 3aKOH COXpaHEHUs
AMITYJIbCA.
Ipumeprvie membl NPOSKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. PeakTuBHOE ABMXEHHE B MIPUPOIE.
2. PaccnenoBanue [ITII ¢ moMoIpio 3aK0HA COXpAaHEHUST UMITYJIbCA.



Xapaxkmepucmuka OCHOB8HBIX 6U008 OesAmelbHOCMU. YTeHHEe U OOCYXJEHHEe TEeKCTa CcTaTel
MHTEPHET-CAlTOB, OOCY)XJEHHE MOKIAJ0B M NpPE3eHTAllUl, COCTaBJICHHWE W pELICHHE 3ajad,
obcyxkaeHue crocob6oB pemierus (moaroroska k OI'D no dusuke).

Cratuka
PaBHoBecue Tena. MOMEHT Cuiibl. Y CJI0OBUS PABHOBECHUS TBEPAOTO Teia. IIpocThie MeXaHU3MBI.
Jlabopamopnule pabomul(c NcnoJib30BaHUEM o00opynoBaHusi «Touka pocray):
Ormpezenenre HEHTPOB MACC PA3IUYHBIX TeJ (TpH CrIocooa).
IIpumepnvie memol nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE TPOCTHIX MEXaHU3MOB B CTPOUTEIILCTBE: OT 3EMIITHKHU 10 HEOOCKpeoa.

2. HccrnenoBanue KOHCTPYKIUU BEIOCHUIIEA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTEHUE W OOCYXJEHHE TeKcTa crarel
WHTEPHET-CATOB, OOCYXIEHHE JOKIaJ0B M MpPE3eHTAIWH, COCTaBJICHHWE W pEUICHHE 3ajad,
ob6cyxaenne crmoco6oB pemenus (moarotoska k OI'D mo duzuke).

MexaHnu4yeckue KoJieOaHUsI U BOJTHBI
Mexannueckue kojebanusa. I[IpeoOpazoBaHue 5SHEPrMM NpPHU MEXAaHUYECKUX KOJICOAHUSX.
Maremaruueckuii U TNPYXKUHHBIH MasTHUKU. CBOOOJHBIE, 3aTyXaloOUIMe U BbIHYXJIECHHBIE
koseOanus. Pezonanc. Mexanuueckue BoJIHbI. [[MHa U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvie pabomul(c Hcnoib30BaHHeM 00opynoBaHus «Touka pocra»):
N3yuenune konebaHmii HUTSHOTO MasTHUKA.
Ipumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJbHbI€ HHCTPYMEHTHI.

2. KonebarenbHble CHCTEMBI B IPUPOJC M TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJECHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJI€HHE [OKJIaJ0B M IPE3eHTalUl, COCTaBJIEHHWE M peUIeHHe 3ajad,
o0cyxeHne crmoco0oB pemieHus (moarotoka k OI'D o dusuke).

JIEKTPOMATHUTHBIE KOJIe0aHUsI U BOJIHbI

[TepemennsbIii anekTpudeckuii Tok. KonebarenbHplii KOHTYp. BeIHYXAeHHBIE 1 CBOOOIHBIE DM
KoJiebaHusi. DM BOJIHBI U X CBOMCTBA.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX pAOOM:

[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

Bnusinue OM u3nydeHHil Ha KUBbIE OPraHU3MBbI.

M3roTtoBieHne ycTaHOBKH ISl IEMOHCTPALIMK ONBITOB 110 DMMU.

DnekTpomMariutHoe u3nydenne CBYU-neun.

HcTopuueckas peKOHCTPYKIUS OTIBITOB AMIIepa.

Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
WHTEPHET-CAliTOB, OOCYXJIeHHE [OKJIaJ0B M MPE3CHTAllUi, COCTaBJICHHE M pELICHHE 3ajady,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no dusuke).

aogrwnpPE

Onrtuka
Hctounuku cBeta. JlelicTBUS cBeTa. 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHHs CBeTa. 3aKOH
oTpakeHus cBera. [locTpoeHre M300paKeHUI B TUIOCKOM 3epKajie. 3aKOH NPETOMIICHUSI CBETA
Ha TUIOCKOW TpaHHWIe JABYX OJHOPOIHBIX MPO3pauHbIX cpei. [IpenomiieHue cBeTa B MpU3ME.
Jlucriepcusi cBeTa. SIBJICHHME TOJHOTO BHYTpPEHHEro oTpaxeHus. JIuH3bl. TOHKHE IJTHUH3BI
[Toctpoenune u300pakeHUM, CO37aBaeMbIX TOHKAMHU JIMH3aMHU. [71a3 u 3penHue. Onrtudeckue
pUOOPHI.
Jlabopamopnuvie pabomui(c HcOIb30BaHHEM 000pynoBaHus «Touka pocTa»):

1. DkcnepuMeHTaIbHAs MPOBEPKA 3aKOHA OTPAKCHUS CBETA.

2. H3mepenue nokasaressi MPeIOMIICHHUS BOIBL.

3. Hsmepenue HOKYCHOTO PACCTOSHUSI COOMPAOIICH JTHH3BI.
IIpumepHoie membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. Hcropus uccienoBaHHUs CBETOBBIX SIBJICHUI.



2. Hcropudeckas peKOHCTPYKIHS Teneckona [ ammes.

3. HM3rortomieHue KajeocKomna.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTCHHE W OOCYXJCHHE TEKCTa crarei
WHTEPHET-CAlTOB, OOCYXJICHHE MOKIAJ0B M TPE3CHTAllMid, COCTABJICHHE M pEIICHUE 3aJad,
obcyxkaeHue croco06oB pemierwus (moaroroska k OI'D no dusuke).

®u3znka aroMa 4 aTOMHOI0 s1/Ipa
Crpoenue aroma. [loryomnienue u ucimyckanue cBera aromamu. Ontuyeckue CreKTpbl. ONbITHI
Pesepdopna. [Inanerapnas mozmens aroma. CTpoeHHE aTOMHOTO sifipa. 3apsIoBOE U MacCOBOE
yucia. SaepHble cuibl. DHEPrus CBSI3M aTOMHBIX siep. 3aKOH PaJUOaKTHBHOIO pacraja.
Anbda- u Oera-pacnansl. IlpaBuna cmemenus. fnepHeie peakuuu. JleneHue M CUHTE3 sIep.
SAnepnas snepreruxa. Mctounuku sneprun CosHiua u 38e31. Peructpanus siiepHbIX U3TydeHHUI.
Bnusinue paamoakTHUBHBIX HM3IYyYEHMM Ha >KUBble OpraHu3Mmbl. Jlo3umerpus. DKOJOTHYECKUE
MpOoOJIEMBI SITICPHON YHEPTETUKH.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus uzyuenus atoma.

2. Wsmepenne KIIJ] comrednoit OaTapen.

3. HeBuamMeble n3mydeHus: B CIIEKTPE HATPETHIX TEIL.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJI€HHE NOKJIaJ0B M MpPE3eHTalUl, COCTaBIEHHWE M peUIeHHe 3ajad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o ¢usnke).

®opMbl OPpraHu3anvu 00pa3oBaTeIbLHOI0 Mpolecca:

- TpyIIoBas;

- UH/IMBUyabHas;

- ¢hpoHTaNBbHAS.

Beaymme TexHosoruu:

Hcnonb3yroTcss 3IeMEHTHhl CIAEAYIOIIMX TEXHOJIOTHM: TMpOEKTHasl, MPOOJIEeMHOT0 OOy4YeHMUs,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIIUICHUS, MPOOJIEMHOro JHasora,
UTpOBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu metonamu oOydeHHS SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MOJETUPOBAHUS, AKCHOMATUYECKUN METO/I.

@®opMbI KOHTPOJISL:

Taxk kak 3TOT Kypc sBIISI€TCS AOMOJHUTENBHBIM, TO OTMETKa B 0aJIax HE CTABUTCS.

VYyamuiics y4yuTcs OIEHMBaTh ceOsd M JPYrHX caMm, 4YTO I[O3BOJISIET pa3BUBATh YMEHHS
caMOaHamn3a U CIOCOOCTBYET pPa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydamierocsi. BpisBieHHE MpPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTATOB YYAIIUXCS MPOUCXOIUT
yepes MPaKTUUYECKYIO NeSTeNIbHOCTh; 3a4€THBIE PaOOTHI:

* TeMaTudeckasl MoJ00pKa 3a7ad Pa3IMyHOTO YPOBHS CIOXHOCTH C MPEACTABICHUEM Pa3HBIX
METO/IOB pelieHus B BU/JIC TEKCTOBOT'O AOKYMeHTA, npe3eHTanuu, GpJnii-
aHMMAaIMH, BUAEOPOJIMKA Wik Web - crpaHuub (caiita)

* BBICTaBKa IIPOEKTOB, MPE3EHTALUH;

* JIEMOHCTpAIUs PKCIIEPUMEHTa, KaYeCTBEHHON 3a/laud C KauyeCTBEHHBIM (YCTHBIM WU B BUJE
MPUJIOKEHUS, B TOM 4YHUCIe, MPE3CHTAIUeil) OMmMcaHueM TMpoliecca Ha 3aHATUH, (ecThBale
AKCIEPUMEHTOB; (pU3NUeCKHUe OJIUMITHAIBI.
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Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUEC 7 Kiaacce

Ne Tema 3ansaTHsA HUcnoan3oBanue MpUMEYaHne
/11 00opy/oBaHus LIEHTPa
€CTECTBCHHOHAYYHON  H
TEXHOJIOT HYeCKOM
HanpasJeHHocTel «Touka
pocra»

1. BBenenue (14)

BBonnoe 3anstue. llenm w 3amaum  kypca. | KomnbrorepHoe

1 TexHnka 6€30MaCHOCTH. 000pyTI0BaHNE

2. Posib JKCIIEpUMEHTA B KU3HU 4YejioBeKa (34)
CucreMa eMHUIL, TIOHATHE O Kommnbroreproe

2 MPSIMBIX M KOCBEHHBIX U3MEPEHUSIX 00opyioBaHKE
DU3NYECKUH IKCIIEPUMEHT. O6opynoBanue JUTS
Bunpl hpusmdeckoro skcriepuMenTa. JIEMOHCTpaui

[TorpemHocTs n3Mepenus. Bunbl
MOrpenrHoCTeN n3mepenus. Pacuér
3 MTOTPEITHOCTH U3MEPEHUSL.

JlaGopaTtopnas pabota OGopynoBaHue s
«M3mepenne oObemMa TBEPIOTO 7abopaTOpHBIX  paboOT |
tenay. [IpaBuna opopmieHus YYCHHUYECKUX OTIBITOB

4 J1a00paTOPHOU PabOTHI.

3. Mexanuka (84)

PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue st
5 JIBIDKCHHSL. 7a00paTOpHBIX  paboT |

YUEHHYECKUX ONBITOB (Ha

I'padmyeckoe npejcraBicHUe
6a3e komruiekToB 1151 OI'D)

6 IIBUKEHUS.

Pemenue rpaduueckux 3amad,
pacuer myTu U CpeaHel CKOpoCTH
7 HEPaBHOMEPHOTO JIBHKCHHUSI.

[ToHsiTHE MHEPIIMH U UHEPTHOCTH.
LenTtpobexHas cuina..

Cuna ynpyrocrtu, cuja TPEeHUs O6opynoBanue s

1a0opaTOpHBIX  paboT u
YYCHHYECKUX OIBITOB (Ha
0aze komIuiekToB st OI'D)

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B
NPY)XHHE, OT CTENEeHHU ehopMaIiu
10 | mpy>XuUHBD.

JIaGoparopHas paboTa
«Omnpenenenne korppuureHTa
11 | Tpenus Ha TpubOMETpEY.

JIaGoparopHas paboTa Ob6opynoBanue s
12 | «MccnenoBanue 3aBUCUMOCTH 1abopaTopHBIX  paboT W

11




CHJIbI TPCHUSA OT CHUJIbI
HOPMAaJIbHOT'O JaBJICHUA.

YUYCHHUYCCKUX OIIBITOB

4. I'mapocraTuka (124)

13 | IlmoTtHOCTSE. 3anaua naps ['epona O6opynoBanue JUTSt
Pemrenue 3aga4 moBLIICHHON ACMOHCTpalnn
CJIOXKHOCTH Ha pacyeT TUIOTHOCTH
14 | BemectBa.
Pemrenue 3aga4u nmoBbIIEHHON O6opynoBanue TUTST
15 | cinoxxHOCTH JEMOHCTpaIUi
JlaBiieHME KUJKOCTH ¥ ra3a. 3aKOH
16 | ITackans
17 | Coobmaromuecs: CoCy/bl.
JlabopaTtopHnas pabota OGopynoBanue 1Jis
18 | «M3rotoBienne Moaenu GoHTaHAY nabopaTopHbIX  paboT W
JlaGopatopuas pabora %’quI/IIIGCKI/IX OHBITO]:) 1ﬂ(;a
19 | «M3rotoBnenue moaenu (OHTAHA» a3¢ KOMIUICKTOB s
3akoH [lackans. JlaBnenue B
KUJKOCTSX ¥ ra3ax.
IManpaBnuyeckye MalIuHbL.
20 | CooOmraromumecs COCy/Ibl.
Britankuaromas cuiia. 3akoH O6GopynoBanue VIS
21 | Apxumena. JIEMOHCTpAIUit
JlaGopaTtopnas pabota OGopynoBaHue s
«BpblsicHeHue yclIoBUS MJIaBaHUS nabopaTopHbIX  paboT
22 | Ten». YYCHHYECKHUX OIBITOB
briok 3amad Ha 3akoH Ilackans, O0GopynoBanue VIS
23 | 3akoH Apxumena. JIEMOHCTpAaIuit
bnok 3amau Ha 3akoH Ilackains,
24 | 3akoH Apxumena.
25 | bnok. Peryar. O06opynoBanue TUTS
PaBHOBecue TBEPJIBIX Tel. Mowment | ACMOHCTPALlMH
26 | cumnbl.IIpaBuino MOMEHTOB.
Hentp tsxectn. Hccnenoanue paznuunbix | OOopynoBaHue TUIS
27 | MEeXaHUYECKHX CUCTEM JEMOHCTpAIHi
KoMOunupoBanHusbie 3a1auu,
28 | UCcTonb3ys YCIOBUS PAaBHOBECHSL.
KoMOunupoBanHbIe 3a1a4u,
29 | ucnomnb3ys yCIOBUS PaBHOBECHS
JlaGoparopHas paboTa Ob6opynoBanue s
«U3rotoBnenue padoTaromien nabopaTtopHbIXx  paboT
cuctembl 0510K0BY. OdopmieHue YUEHUYECKUX ONBITOB (Ha
30 | paGoTsl. 6a3e komruiekToB Jutst OI'D
Pabora Hag npoekrom «biiokuy.
JIaGoparopHas paboTa
«U3rotoBnenue padoTaroen
31 | cucteMbl OIOKOBY.
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JlaboparopHas paboTa O6opynoBanue st
«H3roToBiieHne padoTaromen nabopaTtopHbIX  paboT
32 | cucteMbl OJIOKOBY. YUYCHHUYECKUX OTIHITOB
33 | Odopmaenne pabOTHL KommerorepHoe
34 | 3ammTa NPOEKTOB. obopynosane
KaJjiengapHo-TremaTnyeckoe miiaHupoBanme 8 Kiace
Ne Tema 3ansaTHs Hcnoan3oBanue MpUMEYaHue
n/m o0opyroBanust
HEeHTpAa
€CTeCTBEHHOHAYYHOI
M TE€XHOJIOTHYEeCKOii
HANPaBJIEHHOCTEH

«Touka pocra»

1. BBenenue (14)

BBonnoe 3ansarue. Lenu u 3amaun kypca. Texnuka | KomnbrorepHoe
1 0€30TMacHOCTH. 000pyTI0BaHNE
2. TensioBble siBjieHus (12 4)
Pa3noobOpasue TeruoBbix sBieHudd. TeruioBoe | KommbroTepHoe
2 paciImpeHue Tell. 000pyI0BaHNE
JlaGopaTtopnast pabota OGopynoBaHue s
«VI3MeHeHusI ITUHBI Tela IPu 1abopaTOpHBIX padboT
HarpeBaHUU U OXJIAXKIACHUN. u Y4EHHUYECKHUX
3 OTIBITOB
Tennonepenauya Habmronenue OOGopynoBanue  mis
TEIUIONPOBOJHOCTH BOJIbI U JEMOHCTpAIHii
4 BO3/IyXa.
JlaGopaTtopHnas pabota OOGopynoBaHue s
«3mepenue ynenbHOU 1abopaTopHbIX PpadoT
TEIIOEMKOCTH Pa3IUYHbIX u YY4EHUYECKHX
5 BEIIIECTBY. onmbITOB  (Ha  0Oase
[1naBneHue u OTBEpACBAHHUE. koMuIekToB fyut OI'J
Jlaboparopnas pabota «OTiHBKa
6 napaMHOBOTO COJIIATHKAY
JlaboparopHas paboTa O6opynoBanue st
«HaOnronenue 3a niaBieHuEeM 1abopaTopHbIX padboT
h1039 62 % u YY4EHUYECKUX
7 OTIBITOB
Pemenne onuMnuaaHeix 3a1a4 O6GopynoBanue  amns
8 Ha ypaBHEHHE TEIJIOBOTO OaaHca JIEMOHCTpAINiA
Pemenune onuMnuaaHeix 3a1a4 O6GopynoBanue  ans
9 Ha pacy€T TEIMJIOBBIX MPOIIECCOB JEMOHCTpAIHi
10 | JIaGoparopust KpucTamaorpapu.
Hcnapenue u koHACHCAIHUS. OGopynoBanue  ams
11 JIEMOHCTpaIuit
CocrtaB atmMocdepsl, OGopynoBanue  ams
12 | maGmoneHue nepexosa JIEMOHCTpaIuit
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HCHACBIIICHHBLIX I1IapOB B
HaCBIIICHHBIC.

BitasxHOCTB BO3/1yXa Ha pa3HbIX KOHTUHEHTAX O6opynoBanue  aus
13 JIEMOHCTpPAITHA
3. DuekTpuyeckue siBjeHus (84)
Mukpomup. Monenu atoma, OOGopynoBanue st
14 | cymecrBoBaBiue A0 Havana XIX JIEMOHCTpalun
Hcropust OTKpBITHS U NENCTBHUS KommnsrorepHoe
15 | rayibBaHUYECKOTO dJIE€MEHTA 00opyI0BaHNE
Ucropus cozganus aiekTpoopHoit
16 | MamIuHeI
OneiTel BosbTa. Dnekrpudeckuii KommnsrorepHoe
17 | TOK B DIEKTPOJUTAX. 000pyTI0BaHNE
Pemienne onmumnua HbIxX 3a/1a4 Ha OGopynoBanue  aist
18 | 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTPAITHA
Habntonenue 3aBucuMocTH O6opynoBanue  aus
COTIPOTHBIICHUS TIPOBOJIHHUKA OT JIEMOHCTpAITHA
19 | Temmeparypsl.
JlabopaTtopHnast pabota OGopynoBanue s
«OrnpeneneHne CTOMMOCTH 1abopaTopHbIX padoT
M3PACX0I0BAHHON AJIEKTPOIHEPT U u YIEHUYIECKUX
10 MOIIIHOCTH MOTPEOUTEINS U 1O ombITOB  (Ha  0Oasze
20 | cu€rumky» KOMIUIEKTOB it OI'D
Pemrenye onuMnnaagbeixX 3a0a4 OOGopynoBanue s
21 | Ha TemwI0BOE NEHUCTBUE TOKA JIEMOHCTpAIUit
4. JjaekTpoMarHuTHbIe siBJeHus (34)
DJIEKTPOMArHUTHHIC SABJICHUS. OOGopynoBanue s
22 | DIeKTpOU3MEPHUTEIbHBIE TPHOOPHI. JIEMOHCTpAIUit
MarnutHas anoManusga. MarautHbele OOGopynoBanue s
23 | Oypu JIEMOHCTpAaIuit
PasznoBugnoctu
24 | snexTpoaBUTaTeseH.
5. OnTuveckue siBjaenus (74)
HcTounuku cBeTa: TEIIOBBIE, O6opynoBanue  amus
25 | IIIOMHHECLIEHTHBIE JEMOHCTpAIii
MHuorokpatHoe n3o0paxxkeHue
MpeaIMeTa B HECKOJIBKHUX TUIOCKUX
26 | 3epkanax.
N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue  ans
27 | MOMOIIBIO MPOBECTH HAOIIOICHUS JIEMOHCTpaIuit
[IpakTHdeckoe nCNoib30BaHNe O6GopynoBanue  amns
28 | BOrHYTBIX 3€pKaj JEMOHCTpaLUi
3puUTENbHbBIE UIUTIO3UH, O6GopynoBanue  ans
MOPOKIa€MBbIE MPEIOMICHUEM JEMOHCTpAIHi
29 | cBera. Mupaxu.
30 | Pa3zBuTHE BOJIOKOHHOW ONTHUKH
Hcnonb3oBaHKe 3aKOHOB CBETA B
31 | TexHuke
6. YesioBek u npupoaa (44)
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32 | ABTOMAaTHKa B HaIlICH KU3HU . KommnsrorepHoe
33 | Paguo u TeneBuacHME obopyznosatue
AnbTepHaTUBHBIE HCTOUHUKU

34 | sHepruu. Buspl anekrpocraHuii

KanenpapHo-temaTnueckoe nJIaHUpoBaHue 9 kiacc

No Tema 3ansaTHs Hcnoab3oBanue MpUMEYaHue

n/m o0opyroBanus
LHeHTpa
€CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HANIPaBJIEHHOCTel

«Touka pocra»

1. BBenenue (14)

BBonHoe 3andarue. Lenu u 3agaum kypca. Texnuka | KomnerotepHoe
1 0€301acHOCTH. 000pyTI0BaHNE
2. Kunematuka (7 4)
CriocoObl onucanust O6opynoBanue  amus
2 MEXaHHYECKOTO JBVKCHUS JIEMOHCTpAIUit
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue  amus
JIBH>KEHUE TI0 TIOCKOCTH? CMOTps JIEMOHCTpaui
3 U3 KaKko¥ TOYKHU HAOJIOIaTh
OTHOCUTENBHOCTE JABVKCHUS. OOGopynoBanue s
4 CroxeHue NBUKEHUI. JIEMOHCTpaun
Jlabopamopusie pabomul: OGopynoBaHue 1Jis
«M3ydenne NBM>XEHUST CBOOOTHO 1abopaTOpHBIX padboT
najaroliero tena», «Mzydenue u Y4EHHUYECKHUX
5 JIBUKEHHSI TeJIa 110 OKPY>KHOCTH OTIBITOB
Kak u kyna noserena BUIlIHEBast O6opynoBanue  ais
kocTtouka? Pacuer TpaekTopuu JIEMOHCTpaIun
JBUKEHHS TEJ U MePCOHaKeH
6 pacckazoB P.Pacms o Mionxaysene
Hcropuyeckas peKOHCTPYKIUS O6opynoBanue  ais
onbITOB ["anumnes mo onpeaeneHUIo JEMOHCTpAIHii
7 YCKOpEHUS g.
Omnpenenenrue CKOPOCTU O6opynoBanue  amus
PaBHOMEPHOTO JIBIKEHUS TpU JEMOHCTpAIii
HCIOJIb30BAHUU TPEHAXKEPa
8 «OeroBast TOPOXKKa.
3. Innamuxka (84)
Cuna Bomnu, cuiia YO AeHUs UITU O6GopynoBanue  ans
9 cuia - puszndeckas BelIuyuHa? JIEMOHCTpAITHiA
Jlabopamopnas paboma: Ob6opynoBanue s
10 | «M3MepenHne Macchl TeIay 1abopaTopHBIX PpadoT
JIBr>keHue Tesna 1noj AeMCTBUEM 1 yaeHHIeCKNX
11 | HECKONBKUX CHII OTIBLITOB
JIBUKEHHE CUCTEMBI CBSI3aHHBIX O6GopynoBanue s
12 | ten JIEMOHCTpaIuit
Jlabopamopuvie  pabomul: «3yuenue Tpenus | O6opymoBaHUE s
13 | ckompxeHHs» 1ab0paToOpHBIX PpadboT
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n YYCHUYCCKUX
OIIBITOB

Junamuka  paBHOMEpHOTo  JBWKeHus 1o | OGopyaoBaHue  ajs

14 | oxpyxHOCTH JEMOHCTpanui
WcTopus pa3BuTHS NpeaCTaBIECHUN O6opynoBanue  aus

15 | o Beenennoii. CosiHe4Hasl cuctema. JIEMOHCTpAIHi
OTKpBITUS HA KOHUUKE Iepa. O6opynoBanue  aius
[IepBble NCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpaLui

16 | 3emmm.

4. Umnyabc. 3aK0H cOXpaHeHusi uMNyJbca (34)

17 | Kax BbI SIXTy Ha30BETE... KommnsrorepHoe

18 | PeakTHBHOE JABIXEHHE B TIPUPOJIC. obopynoBarue
Paccnenosanne [TII ¢ nomomnisro KommnsrorepHoe

19 | 3akoHa cOXpaHEHUs UMITYJIbCa 000pyi0BaHKE

5. CraTtuka (24)

Jlabopamopnuas paboma:
«Omnpeaenenue HEHTPOB MacCC

OGopynoBanue s
1abopaToOpHBIX paboT

pa3IUYHBIX TeJ (TpU criocoda)» u YYEHUYECKHUX
20 OTIBITOB
[IpumeHeHne IIPOCTBIX MEXaHU3MOB B | KomnerorepHoe
CTPOUTENBCTBE: OT 3EMJISHKH JI0 obopyoBaHue
21 | mebockpeba

6. Mexannveckue Kojie0anusi M BOJHBI (34)

22 | Buasl MasgsTHUKOB U UX KOJICOaHUI OGopynoBanue s

23 | Yro nepeHocut BoJiHA? ACMOHCTpAIlH

24 | KonebaTenpbHbIE CUCTEMBI B IPUPOJIE U TEXHUKE

7. DJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI (24)
DKcrepuMeHTalTbHAsI TPOBEPKa KommnbrotepHoe

25 | cBoiictB OM BOJIH. 000py/TI0BaHKE
HccnenoBanue 31eKTpOMarHUTHOTO KommnbrorepHoe

26 | m3nyyenuss CBU-neun 000pyTI0BaHKE

8. OnTuka (44)
. MsrotoBnenue moenu KommnbrorepHoe

27 | xKajmengockoria. o0opyoBaHue
DKcrepuMeHTallbHAs ITPOBEPKa OGopynoBanue  uist

28 | 3aKOHA OTPaKCHUs CBETA. JIEMOHCTpAIHH
Jlabopamopnas paboma: O6opynoBanue st
«M3mMepeHune nokazaress 7a00paTOpHBIX paboT
MPEJIOMIICHUS BOJIBD» u YYCHUYECKHUX

29 OTIBITOB
Kak otnuyarorcs mokasarenu O6GopynoBanue  ans

30 | mperomieHUs IBETHOTO CTEKJIA JIEMOHCTpAIHA

9. ®u3uKa aTOMa U ATOMHOTI0 siApa (44)
[Tornomenue u uCyckaHue cBeTa KommerotepHoe

31 | aromamu. OnTHYECKHE CIEKTPHI. obopynoBaHue

32 | Usmepenue KIIJI comneuHoii 6atapen Komnsroteproe

obopyoBaHue

Brnusinue pagnoakTUBHBIX

33 | u3Ny4YeHUIi Ha KUBBIE OPTAaHU3MBI

34 | CrocoObl 3alIUTHI OT
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PaaOaKTUBHBIX I/I3J'Iy‘IeHI/II\/JI
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