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IosicHuTeILHASA 3aMIUCKA

Hacrosmast pabouasi mporpamMma Kypca BHEYpOUHOU JieaTeibHOCTH «OCHOBBI
(bU3MYECKOr0 SKCIEPUMEHTa» pa3zpaboTaHa B COOTBETCTBUU C TpPeOOBaHUSIMU
(dbenepaabHOro rocy1apCTBEHHOI0 00Pa30BaTEIHLHOTO CTAHIAPTa CPEAHETO OOIIETO
oOpa3oBaHUs M HallpaBJieHA Ha OpPraHU3aldi0 OOY4YeHUs] B COOTBETCTBUU C
TpeboBaHUsIMU (eaepanibHOl 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO OOIIErO
obpazoBanus Peamuzanms mporpaMMbl MOXKET COACHCTBOBATH JOCTHIKCHHIO
oOyyaromuMucs IaHupyembix pesynbTaToB ocBoeHus DPOII COO, pazButuio
JUYHOCTU OOydYaromuxcsi, GOpPMUPOBAHUIO M YJIOBIECTBOPEHUIO HX COLHAIBHO
3HAYMMBIX HHTEPECOB W MOTPEOHOCTEH, caMopeanu3aluu O00ydarolIuxcsi 4yepes
y4acTU€ BO BHEYpOYHOH JedrenbHOCTH. [lporpamma Kypca BHEYpPOUHOM
nestenbHocTH «®DuU3KMKa B 3aJayax U HKCIEPUMEHTax» IMpeJHa3HaueHa s
peanuzanuu B 9 Kjacce M HampaBlieHa Ha JIOCTMXKEHHE COOTBETCTBYIOIIMX
pe3ynbTatoB, cPopMyIUpOBaHHBIX B (enepanbHOM paboueld mMporpamme IO
yuebHOoMy mipeametry «DPusukay. [lpu uzydeHun Gu3nku peanusaius nporpamMmmsl
0a3upyeTrcs Ha UCIOJIb30BAaHUU CAMOCTOSITEIBHOTO YYEHUUYECKOTO SKCIEPUMEHTA,
BKJIIOYAIOIIETO, B TOM uuciie, paboThl (hu3nyeckoro npaktukyma. [lpu stom mon
paboTaMu NpPaKTUKyMa MOHUMAETCS CaMOCTOSATENIbHOE HCCIENOBAHUE, KOTOPOE
MPOBOJUTCSA MO PYKOBOJCTBY CBEPHYTOIro, 0OOOIIEHHOro BHJa 0€3 MmomaroBon
UHCTpYKIMU. B  pe3ynbraTe oOecreuuBaeTcsi OBNaJieHHEe OOyYarolUMUCs
YMEHUSIMU MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIE0BATh B3aUMHbBIC
3aBUCUMOCTH JIBYX (PU3MYECKUX BEIIMUUH U OCYIECTBIISITH TOCTAHOBKY OIMBITOB MO
MPOBEPKE MPEAIOKEHHBIX TUIIOTE3. Bee 3TO criocoOCTBYET JOCTUKEHUIO OJHOU U3
OCHOBHBIX IIeJIeH u3yueHus: GU3UKU Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHuUs.

[Iporpamma paccunrtana Ha 34 yaca | yac B Hegento.
JlanHas pabouasi mporpaMma BHEYPOUHOU JEATENbHOCTU 10 GU3UKE Il 9 KIaccoB
COCTaBlieHa C YYETOM METOJWYECKUX PEKOMEHJAIMH 1O CO3JaHUI0 U
(YHKIIMOHUPOBAHHUIO B 0OOIIEOOpa30BATENbHBIX  OpPraHU3AlMSAX  LEHTPOB
00pa3oBaHUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYHON HampaBieHHOCcTeN («Touka
pocTay) (yTBEpKIEHbI pacnopsikeHneM MuHuctepcTBa npocsenienus Poccuiickoit
®eneparuu ot 12.01.2021 r. Ne P-6) u npeaycMaTpuBaeT IpOBEACHUE 3aHSATUN C
UCIIOJB30BaHUuEM 000py0oBaHus 1ieHTpa « Touka pocTay.
AKTyalbHOCTh pe€anu3alluid JaHHOW MpOorpaMMbl ONpPEAENSIETCS TEeM, 4YTO €€
OCBOEHHUE TMO3BOJISIET O0yYarOUMMCSI Ha MPAKTUKE O3HAKOMUTHCA C PazIMYHbIMU
(U3UYECKUMU SABJICHUSMH, SKCIIEPUMEHTAIBHO M3YYUTh pa3iMuHble (PU3NUecKue
3aKOHOMEPHOCTH, YTIyOUTh CBOU TEOPETUUYECKUE 3HAHUS, PA3BUTh UMEIOIIUECS U
MPUOOPECTH HOBBIE MPAKTHUUYECKUE YMEHHUSI U HABBIKM B OOJACTU IJIAaHUPOBAHUS,
MOATOTOBKH, MPOBEICHUS, aHAIN3a U HHTEPIpeTaluu GU3NIECKOro SKCIIEPUMEHTA.
[Iporpamma fgaet oOydaromMMcsi BO3MOKHOCTh MPUOOPECTH MPAKTUUECKUM OMBIT
paboThl ¢ Ja0OPaTOPHBIM OOOPYJOBAHUEM, OBJIAJIETh KOHKPETHBIMU IpPUEMaMHU
UCCIIEIOBATENbCKON JEATeNbHOCTU HA4YMHAIONMIETO (DHU3UKa-IKCIIEPUMEHTATOPA,
chopMUpOBaTh HABBIKA OIIEHKM TMOTPENIHOCTEH pe3yibTaTOB U3MEPEHUs
¢uznyeckux BenuuuH. Peanmuzanus mporpaMmbl  CO3JAeT  YCIOBUS NS
dbopmupoBaHusi y OOydYaromMXCsi HECTAHJIAPTHOIO KPEATUBHOTO MBIIUICHUS,
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COJICUCTBYET Pa3BUTHIO HHIUBUIYATHHOCTH CYXICHUMA, (HOPMUPOBAHUIO KYJIBTYPHI
000CHOBaHUSI COOCTBEHHOT'O MHEHUS U CBOOO/IbI €TI0 BHIPAKEHUS.

Ilnanupyembie pe3yjbTaTbl OCBOCHHSI INPOrpamMMbl BHEYPOYHOU
nestenbHocTH «®PH3MKa B 3aayax M AKCIEPUMEHTax» (C HCIOJIb30BaHUEM
o0opynoBanus «Touka poctay)

Peanuzanus nporpaMMbl CHOCOOCTBYET JOCTUKEHUIO CIEAYIOIIMX PE3YIbTATOB:
JInyHOCTHBIE:

B cdepe nMUHOCTHBIX YHUBEpCATbHBIX YU€OHBIX JEHCTBUN yUALIUXCS:

* y4eOHO-IT0O3HABATEIbHBI UHTEPEC K HOBOMY y4eOHOMY MaTepHally U criocodam
pelIeHUs] HOBOM 3aJ1a4H;

* OpUEHTAaIMs HAa TOHUMAaHHUe PUYUH yclieXa BO BHEyUeOHOH JAesITeIbHOCTH, B TOM
YUCJIE HAa CaMOAHAIM3 W CaMOKOHTPOJIb PE3yJbTaTa, Ha AaHAJIW3 COOTBETCTBUSA
pe3ybTaTOB TPEOOBAHUSAM KOHKPETHOM 3a7auH;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEpPUEB YCHEIIHOCTH BHEYy4eOHOM
NEATEIbHOCTH;

OOyuaromuiics Moxy4yuT BO3MOKHOCTD 151 (POPMHUPOBAHUSA:

* BHYTPEHHEW NO3WIMM IIKOJbHHKA HA YPOBHE ITOJIOKHUTEIBHOTO OTHOLIEHUS K
IIKOJIE, TMOHMMAaHHUs HEOOXOIMMOCTH Y4YEHHMs, BBIPaKEHHOTO B Npeo0sajaHuu
y4eOHO-TI03HABATEIbHBIX MOTUBOB;

* BBIPQXXEHHOM yCTOMYMBOW yueOHO-I03HABATEIbHON MOTUBAIIUN YUEHUS;

* YCTOMYMBOTO y4eOHO-IIO3HABATEIBHOIO HMHTEpPECa K HOBBIM OOLIMM crocodam
penieHus 3aaad.

MeranpeaMeTHbIE:

B cdepe peryiasiTUBHBIX YHUBEPCAIBHBIX YUEOHBIX AEHCTBUM yUalUXCS:

* [UIAHUPOBATh CBOWU JEWUCTBUS B COOTBETCTBHM C IIOCTABJICHHOM 3aJadyed M
YCIIOBHSIMH €€ peaiu3alri, B TOM YUCII€ BO BHYTPEHHEM ILIAHE;

* YYHUTHIBaTh YCTAHOBJICHHBbIC MpaBUja B IUJIAHUPOBAHUM U KOHTPOJE crocoda
peIICHUS;

* OCYIIECTBIIATh UTOTOBBIM U MOLIATOBBINM KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh NPABWIBHOCTH BBINOJHEHUS [JCUCTBHUS HA YPOBHE AaJEKBAaTHOU
PETPOCHEKTUBHON OIIEHKM COOTBETCTBUSI PE3yJIbTATOB TPEOOBAHUSAM JTaHHOU
3aJIa49y ¥ 3aJa4HOM 00J1acTH;

* QAJICKBaTHO BOCIPHUHUMATH NPEIJIOKEHUS W OLECHKY YUYHTEJEH, TOBAPHUILEH,
poauTENEel U IPYruX JIOIEH;

* pa3nu4aTh cnocod U pe3yibTar JeUCTBUS.

OOy4aronuiics Moay4UuT BO3MOKHOCTb HAYUUTCS:

* B COTPYJHUYECTBE C YUUTEIIEM CTaBUTh HOBbIEC YUCOHBIC 3a1a4H;

* IPOSBJISITH TO3HABATEIbHYIO HHUIIMATUBY B YUeOHOM COTPYIHUYECTBE;

* CAMOCTOATEIBHO aJE€KBATHO OLICHWBATh MPABUJIBHOCTH BBIOJHEHUS JICUCTBUS U
BHOCHUTH HEOOXOJMMBbIE KOPPEKTUBHI B UCIOJIHEHUE KaK MO XOJIy €ro pean3alluu,
TaK U B KOHIIE JICHCTBUS.

B cdepe nozHaBaTenbHbIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUM yUaIIUXCA:



* OCYIIECTBIISITH TOUCK HEOOXOAUMOM MHPOPMAITUU ISl BHITIOTHEHUS BHEYYEOHBIX
3aJlaHUi  C  HUCHOJIb30BAHMEM  y4yeOHOW  JUTEpaTypbl M B OTKPBITOM
MH(QOPMAIITMOHHOM MPOCTPAHCTBE, SHIMKIONEAUN, CHPABOYHUKOB (BKJIIOYAs
ANEKTPOHHBIE, ITU(POBHIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

HNuTepHera,;

* OCYILIECTBIIATH 3aMuch ((puKcainnio) BbIOOpoUHON HHGOPMAIIUU 00 OKPYKAIOIIEM
MHUpE U 0 cebe caMOM, B TOM YuCJe ¢ Tomolibio nHcTpyMenTtoB UKT;

* CTPOUTDH COOOIICHUS, TPOEKTHI B YCTHON U MUCbMEHHOU (hopme;

* POBOJIUTH CPAaBHEHUE U KJIACCU(DUKALIUIO TIO 3aJJAHHBIM KPUTEPUSIM;

* YCTaHABJIUBATH MPUUYUHHO-CIIC/ICTBEHHBIE CBS3U B U3y4a€MOM KpYyTe SIBIICHUI;

* CTPOUTH paccyxkaeHus B (popMe CBSI3M MPOCTHIX CYXKIEHUU 00 OOBEKTE, ero
CTPOCHUHU, CBOMCTBAX U CBA3AX;

OOyuaronuiics MOTyYUT BO3ZMOKHOCTh HAYUUThCS:

* OCYIIECTBISATh PACHIMPEHHBIN MOUCK MH(POPMALINU C UCTIOIB30BAHUEM PECYPCOB
oubnmorek u cetu HTEpHET;

* 3aIIUCHIBATh, (PUKCUPOBATH HHPOPMAITNIO 00 OKPYKAIOIIUX SIBICHUSIX C TOMOIIBIO
nHctpyMeHToB UKT;

* OCO3HaHHO ¥ MPOU3BOJBHO CTPOUTH COOOIIEHHUS B YCTHOW M MUCEMEHHOU (hopMme;
* OCYIIECTBJISATH BbIOOp HambOosiee 3((PEKTUBHBIX CIOCOOOB pelieHus 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

* CTPOUTH JIOTHYECKOE PACCYXKJICHHE, BKJIIOYAIOIIEE YCTAHOBIICEHHE MPUYUHHO-
CIICICTBCHHBIX CBS3€H;

* MOTYT BBIUTM Ha TEOPETUYECKHWM YPOBEHb pELICHUs 3aJay: pPELICHUE I10
OMpENIeICHHOMY IUIaHy, BJAJ€HWE OCHOBHBIMHU MpPHUEMaMU PEIICHUS, OCO3HAHUS
JEATENbHOCTHU MO PEIICHUIO 3a]]a4u.

B cdhepe KOMMYHUKAaTUBHBIX YHUBEPCATbHBIX YUYEOHBIX NEUCTBUN yUaIIUXCS:

* aJICKBAaTHO UCIOJIb30BaTh KOMMYHHKATUBHBIE, MPEXK/IE BCETO - PEUYEBLIE, CPE/ICTBA
JUISL PEILICHHs] Pa3IUYHBIX KOMMYHHKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHYECKOE
COOOIIIEHHE, BIIAJIETh NUATIOTHYeCKOr (POPMON KOMMYHHUKAIIMHU, UCIIONIB3Ys, B TOM
yucie cpeactsa u uHCTpyMeHTsl UKT u AucTaHIMOHHOTO O0IIeHN S,

* JIOMyCKaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIIOAEH PAa3IUYHBIX TOUYEK 3PEHUS, B
TOM YHUCJI€ HE COBNAJAIONINUX C €r0 COOCTBEHHON, U OPUEHTUPOBATHCS HA MO3UIUIO
napTHepa B OOIICHUY U B3aUMO/ICHCTBUY;

* YYUTBHIBATh Pa3HbI€ MHEHUS U CTPEMUTHCS K KOOPAUHALIUM PA3JIMYHBIX TTO3ULIUH B
COTPYJHUYECTBE;

* popMyIHpOBaTh COOCTBEHHOE MHEHHE U MO3UIIUIO;

* JIOTOBApPUBATHCS U MPUXOJIUTH K OOIIEMY PELICHUIO B COBMECTHOM €SI TEIbHOCTH,
B TOM YHUCJI€ B CUTYyallUl CTOJIKHOBEHUSI HHTEPECOB,;

OO0yuaronuiics MOTyYUT BO3ZMOKHOCTb HAYUUThCS:

* YUUTHIBATh U KOOPJAUHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3ULIUHU IPYTUX JIFOJEH;

* YYUTHIBATh pa3Hble MHEHUSI K UHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;
* MIOHUMATh OTHOCUTEILHOCTh MHEHUHN U MTOAXO0B K PELICHUIO TPOOJIEMBI;

* ApryMEHTUPOBATH CBOIO MO3UIIUIO U KOOPJUHUPOBATH €€ C O3ULIUSIMU TAPTHEPOB
B COTPYJHUYECTBE MPHU BHIPAOOTKE OOIET0 PEIICeHUsI B COBMECTHOM AESATEIbHOCTH;
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* 33]1aBaTh BOMPOCHI, HEOOXOAMMBIE JIJIsi OpPTaHU3AIMN COOCTBEHHON NIEATETLHOCTH
U COTPYJTHUYECTBA C MTAPTHEPOM;

* OCYIIECTBJISTh B3aWMHBIH KOHTPOJIb W OKa3blBaTh B COTPYJAHUYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb.

[Ipenmernere:

- OPUEHTUPOBATHCS B SIBJICHUSIX U 00BEKTAX OKPYKAIOUIETO0 MHUPA, 3HATh TPAHUIIBI
UX TPUMEHUMOCTH;

- TMOHMMAaTh OIpeeleHUuss (U3NUYECKUX BEJIMYUMH M TOMHHUTH OIPEICIISIONINe
dhopmybl;

- IOHUMATh KaKUM (PU3MYECKUM IIPUHITUIIAM U 3aKOHAM MOAYHHSIIOTCS T€ UJIU UHBIE
0OBEKTHI U SIBICHUS TIPUPOJIBI;

- 3HaHWE MOJICJIN TIOMCKa PEIICHUM IS 3a/1a4 1Mo (PU3HKe;

- 3HATh TEOPETUUECKNE OCHOBBI MATEMATHUKH.

- IpUMeYaTh MOJENH SIBICHUM U 0O0BEKTOB OKPYIKAIOIIEr0 MUPA;

- AHAIM3UPOBATH YCIIOBUE 3a/1a4U;

- nepeopMyJIUPOBATH U MOJIEIUPOBATH, 3aMEHSITh UCXOIHYIO 3aJlauy JAPYIrou;

- COCTaBJIATH IJIAH PEUICHUS;

- BBIJIBUTATh U IPOBEPATH MPEIAra€MbI€ JJIs1 PEIICHUS TUTIOTE3HI;

- BJAJIETh OCHOBHBIMM YMCTBEHHBIMHU ONEPALMUSAMH, COCTABIAIOLIMMU TMOUCK
peleHud 3aa4H.

Coaep:xanue nporpaMMbl BHEYPOYHOI AeSITeJIbHOCTH
9 kJiacc
KunemaTuka
CnocoObl  omucaHusi  MexaHuueckoro  ABwxkeHus. Cucrema  oTcyera.
[IpsmonuueiiHoe nBuwkeHUE. [IpAMONIMHEWHOE pPaBHOMEPHOE JIBUKEHHE IIO
mIockocTu. llepemenieHne W CKOPOCTh TPU PABHOMEPHOM MPSMOJUHEHHOM
IBMOKEHUH MO TJIOCKOCTH. OTHOCHUTENBHOCTHh JBHXKEHHS. CIO0XKEHHE JIBUKCHUI.
[IpuHUIMI HE3aBUCUMOCTH JBWKEHUN. KpuBonMHEWHOE IBUXEHHE. [[BUKEHHE
Tena, OpPOIIEHHOrO0 TOJ YIVIOM K TOpU3OHTY. PaBHOMepHOE JBMIKEHHE TIO
OKpPYXHOCTH. YTioBas ckopocTb. Ilepmong u uvactora Bpamenus. CKOpoCTh U
YCKOpPEHUE MPHU PABHOMEPHOM JBHKEHUH MO OKPY>KHOCTH.
Jlabopamophvie pabomusi (¢ HcNOJb30BaHeM 000pyaoBanus «Touka pocray):

1. W3yuenue nBr>xXeHUs CBOOOIHO MaAaroIEero Tea.

2. N3yueHue NBUKEHUS MO OKPYKHOCTH.
IlpumepHvie memvl NPOEKMHUBIX U UCCIE008AMENLCKUX PAOOM. !

1. Onpenenenre CKOPOCTH PABHOMEPHOTO JBWIKEHUS TPU HCIOJIb30BAaHUU

TpeHaxkepa «0eroBasi JOPOXKKay.

2. Ucrtopuueckass pEKOHCTPYKIMA ONBITOB ['amuies 10  ONpenesIeHUro
YCKOpPEHHUsI CBOOOIHOTO MaieHus TeJl.
[TpuHnMIBE pabOTHI MPUOOPOB AJISI U3MEPEHUS CKOPOCTEN U YCKOPEHUH.
[IpumeneHue cBOOOAHOTO NAJEHUS [Tl U3MEPEHUS PEaKIMU YeIoBeKa.
Pacuer TpaekTopuu nBHKEHUS IEPCOHAXKEMN paccka3oB P.Pacmo.
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Xapaxmepucmuka 0CHOB8HBIX U008 0esimeNIbHOCMU.: YTEHHE U 00CYKICHHE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYKJIEHHE JOKIaJ0B U MPE3eHTAlUi, COCTaBICHUE U
penieHue 3aia4, 00CyXJIeHHEe ClIOCOO0B PEIIEHUS.

JlunamMuka
Nuepumnaneasie cuctembl otcuera. Cuna. 3akonsl HetoToHa. J[BUMKeHUE Tena 1o
JNEUCTBUEM HECKOJBKUX CHWI. [[BMKEHHE CUCTEMBbl CBA3aHHBIX Tel. JluHamuka
PaBHOMEPHOI'O JABWKECHUSA MaTECPUAIBHOM TOYKH MO OKpPY:KHOCTH. Kiaccel cui.
3aKOH BCEMHUPHOTO TATOTeHUsA. J[BmkeHue ImiaHeT. VICKyCCTBEHHBbIE CITyTHUKH.
Conneunas cucrema. Mcropus pasBurus npeacrabienuid o Beenennoit. CtpoeHune
1 3BoJIIOLHS BeeneHHo.
Jlabopamopnvie pabomsi (¢ HCNOAb30BaHUeM 000pyaoBaHus «Touka pocray):
1. M3MepeHune Macchl Tena ¢ UCMOJIb30BAaHUEM BEKTOPHOTO PA3JI0KEHHUS CUJIBI.
2. W3yueHue KWHEMAaTUKU M JAWHAMUKUA PAaBHOYCKOPEHHOrO JABUXEHUS (HA
npuMepe MallluHbl ATBY/1a).
3. N3ydeHue TpeHUsl CKOIbKEHHUS.
IlpumepHvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. Ucropuueckasds pekoHCTpyKIHs onblToB KysmoHa u  AMOHTOHa 1O
ONPEAEICHUIO BEJTUYMHBI CUJIBI TPEHHS CKOJIbKEHUS.
2. llepBble NCKYCCTBEHHBIE CITyTHUKH 3EMIIH.
3. Kak oTiM4aroTcsi MEXaHHYECKHE MPOLECChl HAa 3eMJIE OT MEXAaHHMYECKHX
MPOLIECCOB B KOCMOCE?
4. Tena ConHeuHol cucteMbl. OTKPBITHS HA KOHUYHMKE MEpa.
Xapaxmepucmuka 0CHOB8HBIX U008 0esiIMeNIbHOCMU., YTEHHE U 00CYKICHHE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYKJIEHHE JOKIaJ0B U MPE3eHTAlUi, COCTaBICHUE U
penieHue 3aia4, 00CyKJIeHHE CIIOCOOOB PEIIEHUS.

NMmnyabc. 3aKoH cOXpaHeHUS UMITYJIbCa

Nmnynbc. V3MeHeHue ummylsibca MmaTepuaibHOM TOoukd. Cucrtema Ten. 3aKoH
COXpaHEHUS UMITYJIbCA.

IlpumepHvie memvl NPOEKMHUBIX U UCCIE008AMENLCKUX PAOOM.:

1. PeakTuBHOE JBH>KEHUE B MPUPOJIC.

2. PaccnenoBanue [TII c moMonipro 3aKOHA COXpAaHEHUS UMITYJIbCA.
Xapaxmepucmuka 0CHOB8HBIX U008 0esimeNbHOCMU.: YTEHHE U 00CYKICHHE TEKCTa
cTaTell UHTEPHET-CalTOB, 00OCYKJIEHHE JOKIaJ0B U MPE3eHTAlMi, COCTaBICHUE U
penieHue 3aia4, 00CyKJIeHHe ClIOCOO0B PEIICHUS.

Cratuka
PaBHOBecue Tema. MoMeHT cuibl. Y CnoBUs paBHOBeCUs TBEpaoro tena. [Ipocteie
MEXaHHU3MBI.
Jlabopamophvie pabomusi (¢ HcNOJb30BaHNeM 000pyaoBanus «Touka pocray):
OrnpeneneHue MEHTPOB MACC Pa3IMYHBIX TeJ (TpU crocoda).
Ilpumepnvie memvi nPoOEKMHBIX U UCCTIEO08AMENLCKUX padOM.:

1. IlpyuMeHeHUE MPOCTHIX MEXAHU3MOB B CTPOUTEILCTBE: OT 3EMIISTHKH J0

Hebockpeoa.
2. UccnepoBaHne KOHCTPYKIMU BEIOCUTIEA.



Xapaxmepucmuka 0CHOB8HBIX U008 0esimeNIbHOCMU.: YTEHHE U 00CYKICHHE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYKJIEHHE JOKIaJ0B U MPE3eHTAlUi, COCTaBICHUE U
penieHue 3aia4, 00CyXJIeHHEe ClIOCOO0B PEIIEHUS.

MexaHu4eckue KoJ1e0aHus U BOJHBI
Mexannueckue kosiebanus. IlpeoOpasoBaHue >SHEpruM MpPU MEXAHUYECKHX
KojeOaHusix. MareMaTuyeckuii W NPYKUHHBIA ~ MasTHUKH. CBOOOIHBIE,
3aTyXaloUulMe W BBIHYXKJIEHHbIE KojeOaHus. Pe3onanc. MexaHMYecKue BOJHBI.
JInvHa 1 CKOPOCTH BOJIHBI. 3BYK.
Jlabopamophwvie pabomvi(c HCOAb30BaHMEeM 000pyaoBaHus «Touka pocray):
N3yuyenue koneOaHuii HUTSITHOTO MasiTHUKA.
IlpumepHvie memvl NPOEKMHUBIX U UCCIE008AMENLCKUX PAOOM. !

1. CrpyHHBIE MYy3bIKAJIbHBIE HHCTPYMEHTBI.

2. KonebaTenapHble CUCTEMBI B PUPOJE U TEXHUKE.
Xapaxmepucmuka 0CHOB8HBIX U008 0esimeNIbHOCMU.: YTEHHE U 00CYKICHUE TEKCTa
cTaTell MHTEPHET-CalTOB, 00OCYKJIEHHE JOKIaJ0B U MPE3eHTAlMi, COCTaBICHUE U
penieHue 3aia4, 00CyKJIeHHE CIOCOO0B PEIICHUS.

DJIEKTPOMATHUTHBIE KOJIe0aHUSA U BOJIHBI
[lepemenHsblil snexkTpuueckuil Tok. KoneOarenpHblil KOHTYp. BBIHYXIIEHHBIE U
cB0OOHBIE DM KoneOanus. DM BOJIHBI U UX CBOMCTBA.
IlpumepHvie memvl NPOEKMHUBIX U UCCIE008AMENLCKUX PAOOM. !

1. IIpuHOUIIBI PaANOCBS3U U TENEBUICHHUS.

2. Bnuaaue OM u3inydeHUi Ha )KUBBIE OPTaHU3MBI.

3. M3roroBieHHE YCTAaHOBKU JJIs1 IEMOHCTpPALMKU ONBITOB 110 DOMU.

4. DnextpoMarHuTHOE n3nydyeHne CBY-neun.

5. Hcropuueckas peKOHCTPYKIHS ONBITOB AMIIepa.
Xapaxmepucmuka 0CHOB8HBIX U008 0esimeNbHOCMU.: YTEHHE U 00CYKICHUE TEKCTa
cTaTell MHTEPHET-CalTOB, 00OCYKJIEHHE JOKIaJ0B U MPE3eHTAluld, COCTaBICHUE U
penieHue 3aia4, 00CyXJIeHHE CIIOCOO0B PEIIEHUS.

Onruka
HUctounuku cBera. [lelicTBUs cBeTa. 3aKOH MNPSIMOJIMHEMHOIO PaCIpOCTPAHEHUS
cBeTa. 3akoH oTpaxeHus cBera. [locTpoenue wu300pakeHH! B IJIOCKOM
3epKajie.3aKOH NPEIOMJICHHS CBE€Ta HA IUIOCKOM TpPaHUIE ABYX OJHOPOIHBIX
npo3paunbix cpen. Ilpenomiienne cBera B npusme. [lucnepcus cera. fABneHue
IOJIHOTO BHYTpEHHEro orTpaxeHus. Jluasel. Toukue nuH3bl. [locTpoenue
M300paXKe€HU, CO3/laBa€MbIX TOHKMMH JMH3aMU. ['71a3 u 3penue. Ontuyueckue
pUOOPHI.
Jlabopamophvie pabomusi (¢ HcNOJb30BaHeM 000pyaoBanus «Touka pocray):

1. DxcnepuMeHTanbHasi TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. N3MepeHue nokasarens MpeioMICHUS BOJbL.

3. Usmepenue GOKyCHOTO pacCTOSIHUSL COOMPAIOIIEH JTNH3BI.
IlpumepHvie memvl NPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.!

1. Ucrtopus uccieqoBaHusi CBETOBBIX SIBICHUM.

2. Ucropuueckast peKOHCTPYKILMS Tejieckomna [ anues.



3. M3roroBieHHE KaICHIOCKOIIA.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCMU.: YTEHHE U 00CYKICHHE TEKCTa
cTaTell MHTEPHET-CalTOB, 00OCYKJIEHHE JOKIaJ0B U MPE3eHTAlUi, COCTaBICHUE U
penieHue 3aaa4, 00CyXJIeHHE ClIOCOO0B PEIIEHUS.

Ddu3uKa aTOMa U AaTOMHOI0 SIAPa
Crpoenue aroma. IlormomieHne W uCIycKaHue cBera aromMaMu. ONTHYECKHE
cnekTpsl. OnbiTel Pezepdopaa. [lnanerapuas monens aroma. CTpoeHHEe aTOMHOTO
aapa. 3apsA0BOE U MACCOBOE UKCIa. S AepHbIE CHIIbI. DHEPTHUSI CBSI3U AaTOMHBIX SIIIEP.
3aKOoH paJuOaKTUBHOIO pacnana. Anbda- u Oera-pacnagsl. [IpaBuna cMemeHus.
Snepneie peakuuu. [lenenue u cunte3 suep. AnepHas sHepreruka. McTouyHUKH
sHeprun ConHua w 3Be3n. Peructpaumss saepHbIX UW3NydYeHUU. BrnusHue
PaIUOAKTUBHBIX U3JYYEHUN HA KUBbIE OPTaHU3MBI. J[03UMeTpusi. DKOIOTHUYECKUE
po0JIeMbl SI€PHON IHEPTETUKH.
IlpumepHvie memvl NPOEKMHUBIX U UCCIE008AMENLCKUX PAOOM.:

1. Hcropwus uzyuenus atoma.

2. Namepenue KIIJ] comHeunoi 6atapen.

3. HeBuanumbie U3IIy4eHUS B CIEKTPE HATPETHIX TEI.
Xapaxmepucmuka 0CHOB8HBIX U008 0esimeNbHOCMU.: YTEHHE U 00CYKICHUE TEKCTa
cTaTell UHTEPHET-CalTOB, 0OCYKJIEHHE JOKIAJ0B U MPE3eHTAlUi, COCTaBICHUE U
pelieHue 3aaa4, 00CyKJIeHHE CIIOCOO0B PEIICHUS.

®opMbl OpraHu3anum 00pa3oBaTebHOI0 MpoLecca:

- TpynmnoBas;

- UHAUBUTyaIbHAas,

- ppoHTANIbHASL.

Benyuiue texnosiorum:

Hcnonb3yroTes 37€MEHTHl CIEAYIOIIMX TEXHOJIOTHUN: MPOEKTHAs, MpPOOIEMHOTO
oOyueHus, HHPOPMAITMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS,
poOJIEeMHOT0 AUANOora, UrpoBasi.

OcHOBHBIE MeTOAbI PA0OTHI HA YPOKeE:

Beaymumu Metogamu oOy4yeHUs SIBISIFOTCS: YaCTUYHO-TIOMCKOBOW, METO]
MaTeMaTUYECKOr0 MOJICTIUPOBAHUS, AKCUOMATHYECKUM METO/I.

®opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBJISIETCSL JOMOJHUTENIBHBIM, TO OTMETKA B Oajljiax HEe CTaBUTCHI.
VYuyamnuiica yduTcsl OlleHUBATH ce€0s M JAPYrUX caM, YTO MO3BOJIAET Pa3BUBATH
YMEHHSI CaMOaHaJiM3a M CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIbHOCTH, Kak
CBOMCTBY JIMYHOCTH Yywamierocsi. BbIsiBlIeHHE MNPOMEKYTOUYHBIX M KOHEYHBIX
pEe3yJbTAaTOB y4YalllUXCS MPOUCXOJUT Uepe3 MPaAKTUYECKYI0 JeATEeNbHOCTD;
3a4eTHbIE PAOOTHI:

* TeMaTudeckas Moa0opka 3aJad  pa3IMYHOrO0 YPOBHS  CJIOXKHOCTU C
MpEJCTAaBICHUEM  pPa3HbIX  METOJOB  PEIIEHUS B BHUJC TEKCTOBOIO
AOKYMEHTA, Npe3eHTanuu, GJru-aHuMalnun, BUIEOPoIuKa win web -
CTPaHMUBI (caiiTa)

* BBICTaBKa IIPOEKTOB, MIPE3CHTAIUN;



* IEMOHCTpAIIMS IKCIIEPUMEHTA, KaUeCTBEHHOMN 3a/1aud ¢ KaUeCTBEHHBIM (yCTHBIM
WU B BUJIE MPUIIOKEHHUS, B TOM YHUCIIe, MPE3EHTAlUE) onrcaHueM Ipoiiecca Ha
3aHATUH, (DEeCTUBAJIC FKCIIEPUMEHTOB; PU3HMUECKUE OTUMITUA/IBI.

KaHeHIlapHO-TeMaTI/I‘leCKOC INIAHHPOBAHHUC 9 kaace

Ne | [ara Tema 3ansaTHA Hcnoab3oBanue [IpUMEYaHue
/1 | IPOBEACHUS odopynoBaHust
I[lnan | ®akr LHeHTpa }
eCTeCTBEeHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIECHHOCTEl
«Touxka pocra»
1. BBegenne (14)
01.09 BBoaHoe 3andarue. Llenu u 3anaun | KomnerorepHoe
1 Kypca. TexHnka 6€30MacHOCTH. 000pyI0BaHUE
2. Kunematuka (7 4)
08.09 CriocoOb1 onrcanus Ob6opynoBanue st
2 MEXaHUYECKOT0 TBM)KCHUS JeMOHCTpaIHi
15.09 IIpssmonuHeEtHOE paBHOMEPHOE Ob6opynoBanue s
IBIDKEHHE 10 IUIOCKOCTH? | IEMOHCTpaLuit
CMmotps
3 3 KaKOW TOYKHU HAOJI0aTh
22.09 OTHOCUTENBHOCTD IBUIKEHUS. Ob6opynoBanue s
4 CioxeHue IBUKEHUM. JEMOHCTPALINI
29.09 Jlabopamopuvie pabomul: ObopynoBanue st
«W3yuyenune nBUKEHUsI CBOOOTHO | J1abopaTopHBIX padoT
naIaouIero tenay, «M3ydenne " YUYEHUYECKUX
5 JBVDKEHUSI T€JIa IO OKPY>KHOCTHY | OTIBITOB
06.10 Kak n xyna nonerena BumneBass | O0opyaoBaHue — JUIs
kocTouka? Pacuer TpaekTopuun JNEMOHCTPALIAN
JBU>KEHUS TEJI U IEPCOHAKEN
pacckasoB P.Pacms 0
6 MioHxay3eHe
13.10 Hcropuueckas peKOHCTPYKLHUS Ob6opynoBanue s
OIIBITOB TI'annnes 10 | AEMOHCTpALNI
OTIpEICIICHUIO
7 YCKOpPEHHUS g.
20.10 Omnpenenenyue CKOpOCTU Ob6opynoBanue s
PaBHOMEPHOTO JBM)KECHUS TIPU JeMOHCTpaIHi
MCTIOJIb30BaHUH TPEHaXepa
8 «0eroBasi IOPOIKKaAY.
3. Innamuxa (84)
27.10 Cuna Bonu, cuna yoexaenus win | O6opyaoBanue  JUIs
9 cuia - pu3nvecKas BelIuynHa? JEMOHCTpALUH
10.11 Jlabopamopnas paboma: ObopynoBanue st
10 «M3mepeHne Macchl Tena» na0opaTOpHBIX paboT
17.11 JIBIKeHue Tena mof AeicTeueM | yHCHHHECKHIX
11 HECKOJIBKUX CHII OTBITOB
24.11 JIBM)KEHHME CUCTEMBI CBSI3aHHBIX O6opynoBanue st
12 Tell JIEMOHCTpALNI




01.12 Jlabopamopnvie Ob6opynoBanue ams
pabomui: «3yuenue TpeHus | 1abopaTopHbIX padoT
CKOJIbYKEHUS u YYEHUUYECKUX
13 OIIBITOB
08.12 Junamuka paBHOMepHOro | OOopynoBanue  ais
14 JIBHYKEHUS 110 OKPY>KHOCTH JEMOHCTPALMN
15.12 Hcropus pasButusa | OOopynoBanue  ams
MpECTaBICHUI JEMOHCTpALINI
0 Bcenennon. Conneunas
15 CUCTEMA.
22.12 OTKpBITHS HA KOHYUKE TIEPA. Ob6opynoBanue s
IlepBbIe HCKYCCTBEHHBIE | JEMOHCTPALIUN
CITy THUKH
16 3emun.
4. UmnyJsbc. 3aK0H cOXpaHeHHs1 MMITYJIbca (34)
17 |29.12 Kak BbI IXTY Ha30BETE... KomnerorepHoe
12.01 PeaktuBHOE JIBUOKEHUE p | 00OpyRoBaHye
18 MPUPOJE.
19.01 Paccnenosanue JITII c nomousto | KomnberorepHoe
19 3aKOHA COXPAHEHUS UMITYJIbCA 000pyI0BaHUE
5. Ctatuka (24)
26.01 Jlabopamopnas paboma: ObopynoBanue st
«OnpeneneHue NEHTPOB Mace 1a00opaTOpHBIX padboT
Pa3IUYHBIX TeN (TpU crocoda)» u YYEHUUYECKUX
20 OIIBITOB
02.02 IIpumeHeHue npocteix | KomnbrorepHoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE
3€MJIIHKH J10
21 Hebockpeba

6. Mexannyeckue Kojae0aHusi M BOJHBI (34)

09.02 Bunst  mastHukoB u ux | OGopyngoBaHue UL
22 Kose0auuii JEMOHCTpALINMA
23 | 16.02 Yro nepeHocur BosnHa?
02.03 KonebarenbHble  cHUCTEMBI B
24 IIPUPOJE U TEXHUKE
7. DJeKTPOMArHUTHbIE KOJIe0aHUsS M BOJIHBI (24)
09.03 DKcnepuMeHTalIbHas ITPOBEpKa KomnerorepHoe
25 cBOMCcTB OM BOJIH. 000pyI0BaHUE
16.03 Hccnenosanue KomnerotepHoe
3JIEKTPOMArHUTHOTO o0opy0oBaHue
26 nznydenuss CBU-neun
8. Onruka (44)
30.03 . I3rotoBienune Moaenu KomnerorepHoe
27 KQJICHIOCKOIIA. 00opy10BaHuE
06.04 DKcnepuMeHTalIbHAs ITPOBEpKa Ob6opynoBanue s
28 3aKOHA OTPAXKCHUS CBETA. JEMOHCTPALMN
13.04 Jlabopamopnas paboma: ObopynoBanue st
«M3mepeHne noka3aTesns 1a00paTOpHBIX paboT
MPEJIOMIICHUS BOJBI» " YYEHUYECKUX
29 OIIBITOB
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20.04 Kak omnunuarorces nokasarenu Ob6opynoBanue s
30 MPEJIOMJICHHUS IBETHOTO CTEKJIa JIEMOHCTPALINMA
9. ®du3uKa aToMa ¥ aTOMHOT0 siipa (44)
27.04 ITornomenue u ncnyckanue ceera | KomnerorepHoe
31 atoMaMu. ONITHYECKHE CIIEKTPHL. | 000pyaOBaHUe
11.05 WN3mepenne KIIJI conHeuHoit KGOMHHOTepHoe
32 Oarapen 00OpYyA0BAHNC
18.05 BnusiHue paguoakTUBHBIX
33 U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
25.05 CriocoOblI 3a1UTHI OT
34 PaIUOAKTUBHBIX U3Ty4YCHUN
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