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IInanupyemble pe3yJibTaThl 0CBOEHHS MPOrpaMMbl BHEYPOUHOI JeATeIbHOCTH
Peanuzanus nporpaMMel ciocoOCTBYET TOCTHIKEHHUIO CIICAYIOIINUX Pe3yJIbTATOB:
JInyHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUHN yUaIIUXCS:

* yaeOHO-TT03HABATEIHHBIA HHTEPEC K HOBOMY Y4eOHOMY MaTepHally U Crioco0aM perieHus
HOBOM 3a/1a4M;

* OpUEHTAIMs HAa TOHUMAaHKE IPUYHH yCIeXa BO BHEYUYEOHOM ACSITEIILHOCTH, B TOM YHCIIE Ha
CaMOAHAJIN3 U CAMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3aJa4H;

* CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYYEOHOU eI TETHHOCTH,
Obyuarowuecs nOIYy4am 03MOMCHOCHb O YOPMUPOBAHUSL:

* BHYTPEHHEH MO3UIHUH IIKOJIbHUKA HA YPOBHE MOJIOKUTEIIBHOTO OTHOIIEHUS K IIKOJIE,
MMOHUMAaHUSI HEOOXOTUMOCTH YUCHHSI, BRIPAXKEHHOTO B Mpeo0alanuy yueOHO-TI03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1103HaBATEIbHON MOTHUBALIUU YUCHHUS;

* YCTOMUYMBOrO y4eOHO-II03HABATEIBLHOIO HHTEPECA K HOBBIM OOIIMM CrIoco0aM peleHus 3a1ad.
MertanpeaMeTHble:

B ciepe perysiITUBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN yyalIUXCS:

¢ INIAaHUPOBATH CBOU ,HCfICTBHSI B COOTBETCTBHUH C ITOCTaBJICHHOM 33,[[3‘16171 " YCIIOBUSIMH €€
pcannsanuu, B TOM YUCJIC BO BHYTPCHHEM ILIIaHEC,

* YUUTHIBaTh YCTAHOBJICHHBIE MTPaBUJIa B IUITAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;
* OCYIIECTBJIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb MO Pe3yJbTaTy;

* aJICKBATHO BOCITPUHUMATH IIPEIJIOKECHUSI M OIIEHKY YUUTEJIeH, TOBAPHILEH, POIUTEICH 1
JIPYTUX JIOJICH;

* pa3nuyath Cocod U pe3yiabTaT JeHCTBUS.

Obyuarowuecs noiyuam 603MOHCHOCHb HAYUUMCA:

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

* IPOSIBJIATH MMO3HABATEJIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHHYECTBE;

* CaMOCTOSTEJIbHO aJICKBATHO OLICHUBATh MPABUIILHOCTD BBIMOJHEHUS JCHCTBUS U BHOCUTh
He0OX0IMMbIe KOPPEKTHUBBI B UCTIOJTHEHHE KaK 10 XOAY €ro peaau3aluu, Tak U B KOHIE
JIENCTBUS.

B cdepe no3HaBaTeIbHBIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBUI ydallluXcsi:

* OCYILECTBJIATh IOUCK HEOOXOIMMOMN MH(DOPMAIUK JUIs BBIIOJIHEHHS BHEYYeOHBIX 3a/laHU ¢
UCIOJIb30BAHUEM YUEOHOM JINTEpaTyphl U B OTKPHITOM HH(POPMALMOHHOM MTPOCTPAHCTBE,
SHIMKIIONEINH, CIPaBOYHUKOB (BKJIIOYas AJIEKTPOHHbIE, IU(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WNHurepHera;

* OCYILIECTBJIATH 3aIUCh ((PUKCaIMIO) BEIOOPOUHOH HH(POpMaIK 00 OKpYyXKaroleM MUpe U O
ce0e caMoM, B TOM 4HcIIe ¢ momolipio nHeTpymenToB UKT;

* CTPOUTD C006IJ_ICHI/I}I, IMPOCKTHI B YCTHOﬁ U IHUCBMEHHOM (bopMe;
¢ IPOBOAUTH CPABHCHUC U KJ'IaCCI/I(i)I/IKaL[I/IIO 110 3aJTaHHBIM KPpUTCPUAM

¢ YCTAHABJIMBATH NPUYNHHO-CJICACTBCHHLIC CBA3HU B U3Y4aCMOM KpYTeC }IBHCHI/Iﬁ;



06)/'{61}01/1/;1/{66’}1 nojyyam 603MONCHOCMb HAYHYUNbCA.!

* OCYILECTBJIATH PACHIMPEHHBIN MOUCK WH(POPMALIUHU C UCTIOJIB30BAHUEM PECYPCOB OMOIHOTEK U
cetu HTepHeT;

* 3aMUCBIBAThH, PUKCHPOBATH HHPOPMAITUIO 00 OKPYKAIOUIHNX SIBICHUSIX C TIOMOIIBIO
nacrpymentoB UKT;

* OCO3HAHHO U MPOU3BOJIEHO CTPOUTH COOOIICHUS B YCTHOM M MUCHBMEHHOMU (opMme;

* OCYIIECTBJIATH BBIOOP Hanboiee 3PPEKTUBHBIX CIIOCOO0OB PEIICHUS 3a7a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIOBU;

* MOT'YT BBIMTH Ha TEOPETUYECKUI YPOBEHDb PEILIECHUS 3a]au: PEIIEHUE 10 ONpPEACICHHOMY
IJIaHy, BJIaJIeHUE OCHOBHBIMU IIPUEMaMU PELIEHUS, OCO3HAHMSI IEATEIBHOCTH 110 PELICHHUIO
3aJauu.

B chepe koMMyHHMKATHBHBIX YHUBEPCATbHBIX YIEOHBIX AEUCTBUM ydalUXCs:

* 3JICKBAaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXKJIE BCETO - PEUEBBIE, CPEIICTBA IS
pelIeHNs pa3INyYHbIX 33a]a4, CTPOUTh MOHOJIOTUYECKOE COOOIIEHNE, UCTIOb3Ys, B TOM UUCIIE
cpencta 1 uHcTpyMeHThl UKT u qucranunoHHOrO OOIeHMS;

* IOMYCKaTh BO3MOKHOCTb CYIIECTBOBAHUS Y JIIOJIEH pa3IMYHbIX TOYEK 3PEHUS, B TOM YUCJIE HE
COBITAJIAIOIIUX C €T0 COOCTBEHHOM, M OPUEHTHUPOBATHCS Ha TIO3UIIMIO IMapTHEPa B OOIIEHNN U
B3aMMO/ICCTBHUH;

* YUUTHIBATh pPa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIUY PA3IMYHBIX MO3UIUNA B
COTPYJHUYECTBE;

* IOTrOBapUBaTbHCA U MPUXOJUTH K O6I].[€My PEHICHUIO B COBMECTHOM JCATCIIBHOCTH, B TOM YHCJIIC
B CUTyallu CTOJIKHOBCHH HHTCPECOB,

O6ylta10u;uec;z nojiyyam 603MOMNCHOCMb HAYHUMbCA!
® YUYUTBIBATH Pa3HBIC MHCHHUA U NHTCPECCHI U 00OCHOBEIBATh CO6CTBCHHYIO IIO3HIINIO,
* IIOHUMAaTh OTHOCUTEIBHOCTh MHCHUI B MMoAX0a0B K PCUICHUIO HpO6J'ICMI)I;

* ApryMEHTHUPOBATH CBOIO IMO3UIUIO U KOOPANMHHUPOBATH €€ C IIO3ULUAMU ITIAPTHEPOB B
COTPYAHUYCCTBEC IIPpU BBIpa60TKe 0611_[61"0 pEIICHUA B COBMECTHOM JACATCIBHOCTH,

* 33/1aBaTh BOIIPOCHI, HEOOXOUMBbIE JJIsi OpraHU3alMKi COOCTBEHHOM EATENbHOCTH U
COTPYIHHYECTBA C MAPTHEPOM;

¢ OCYLICCTBJIATD B3aMMHBIM KOHTPOJIb U OKa3bIBATh B COTPYAHUYICCTBC HeO6XOI[I/IMYIO
B3aMMOIIOMOIIIb.

IIpexmeTHbIE:

- OPUCHTUPOBATLHCA B ABJICHUAX U 00BEKTax OKPYXKaroumero Mupa, 3HaTb I'paHUIIbI UX
IIPpUMCHHUMOCTH;

- HIOHUMATb OTIPCACIICHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH U IOMHUTH OIIPEACITIAOIINC (bOpMy.]'IBI;

- IOHUMAaThb KaKUM (1)H3I/II-ICCKI/IM MMpUHOUIIaM U 3aKOHaM IMOJYHUHAIOTCA TC UJIH UHBIC O0OBEKTHI U
SIBJICHUSA IIPUPOJBI;

- 3HaHHUC MOACIH ITIOUCKa peH_IeHI/Iﬁ JJIA 3a1a4 110 (I)I/ISI/IKG;

- AHAJIM3UPOBATH YCJIOBUEC 3a1a1U,

- COCTABJIATH IJIaH PCIICHUS,

- BbIIBUT'ATb U MPOBEPATHL NMPCAJIaracMbIC IUIA PCIICHUSA TUIIOTC3bI;

CoaepskaHue mporpaMMbl BHEYPO4HOI 1eSITeIbHOCTH



7 kj1acce

BBenenne. BronHoe 3anstue. Llenun u 3agaun kypcea. Texauka 6e30macHOCTH.
Posib 3xcnepuMeHTa B KU3HU YeJI0BEKA.

Teopus: I3yduTh OCHOBBI TEOPHUHU NOTPEIHOCTEN. [I0rpemHOCTH IPSIMBIX U KOCBEHHBIX
U3MEPEHUH, MAaKCUMAJIbHAS IIOIPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET OTPEIIHOCTEN
M3MEpeHu# pu noctpoeHun rpadukos. [Ipencrapnenne pe3yapTaToB u3MepeHuii B popme
TabJIUI U TPapUKOB.

IIpaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEN MPUMEHSTD NP BBIIIOJIHEHUHU KCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX PadoT. (¢ Mcmoab30BaHneM odopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX 8UO08 OeSIMEIbHOCHIUL!

[IpuBouTE NpUMepsl 00BEKTOB U3yueHUs! GU3UKH ((hrU3HuecKue sBIeHUs, PU3NIECKOe Telo,
BeIecTBO, (husudeckoe noje). Habmonate v aHamu3upoBaTh (GU3NIECKUE SIBJICHUS
(pukcupoBaTh H3MEHEHHUS CBOMCTB 0OBEKTOB, CPAaBHUBATH UX U 000011aTh). [To3HaKOMUTHCS €
AKCIEPUMEHTAJIbHBIM METOJIOM HccieloBaHus pupoibl. COopka MpuOOPOB U KOHCTPYKIIHIA.
Hcnonb3oBanne u3MepuTenbHbIX TpUOOPOB. BrinosiHeHne 1a00paTOPHBIX U MPAKTUYECKUX
paboT. JlnarHoctuka u ycTpaHeHue HeHCIPaBHOCTEN

HpI/I60pOB. BI)ICTpaI/IBaHI/Ie THUIIOTE3 HAa OCHOBAHUU UMCHOIITUXCA JAaHHBIX.
Mexanuka.

Teopusa: PaBHOMEpHOE 1 HEpaBHOMEPHOE JBMKeHue. [ padudeckoe mpeacTaBiIeHue JBUKECHHUS.
Pemenue rpadguueckux 3amad, pacuer NyTH U CPeJHEN CKOPOCTH HEPABHOMEPHOTO JIBUKECHHUSI.
[Tonsitre nnepyu u nHEpTHOCTH. LleHTpobexkHas cuna. [lpuMenenne nanHbIX GU3NYECKUX
MOHATHH B )KU3HEJEATENbHOCTH YesioBeka. Cuia ynpyrocTH, cujia TpeHHs.

Ilpakxmuxka: ViccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT
creneHu aedopmaruu npyxuHsl. Onpenenenne koddduimenta Tperus Ha Tpudometpe. (¢
HCHoJb30BaHueM o0opynoBanus «Touka pocray»)

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPECHHUA OT CUJIBI HOPMAJIBHOT'O JaBJICHUA.
Xapakmepucmum OCHOBHBIX 8UO08 0eAMEbHOCHI!

Amnanu3s tabnuil, rpadukoB, cxeM. [Touck oObsICHeHUs HaOMI0aeMbIM COOBITHAM. OnpeneneHue
CBOMCTB MPUOOPOB IO YepTEKaM U MOJACISIM. AHATIN3 BOSHUKAIOIIUX MPOOJIEMHBIX CHTYaIUA.
N300pakaTh cucTeMy KOOPIUHAT, BBIOMPATh TEJIO OTCUETA U CBA3BIBATH €0 C CUCTEMOM
KoopauHaT. Vcrosp30BaTh CHCTEMY KOOPAUHAT IS U3yYCHUS PSIMOIMHEHHOTO JIBIKCHHS
tena. COopka mpubOPOB U KOHCTPYKIUiL. Vcronbp3oBaHne H3MEPUTENIBHBIX TPUOOPOB.
BrinosHeHue 1ab0opaTOPHBIX U MPAKTHYECKUX padoT (€ HCIOJb30BaHNEM 000PY10BAHUS
«Touxa pocray). J[uarHocTUKa U yCTpaHEHUE HEUCTIPAaBHOCTEH nprOopoB. BeicTpanBanue
THIIOTE3 HA OCHOBAHUU UMCIOIIMXCS TaHHBIX. KOHCTpyrpoBaHHe U MOJCITHPOBAHHUE.
Brinmonnenue 3a1anuii Mo ycoBepIIeHCTBOBAHUIO MPHUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3zpaboTka u mpoBepka METOUKH IKCIIEPUMEHTaIbHOU paboThl. PaboTa B Mambix
rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT U 000CHOBHIBAIOT CBOE pPEIlIeHUE, NeHCTBHUS.
[IpencraBieHue pe3yabTaTOB MAPHOM, TPYIIIOBOI IEATEIHHOCTH. YYacTHe B JUAJIOTE B
COOTBETCTBUU C MPABUIAMU PEUEBOTO MOBEICHUSI.

I’ napocraruka.

Teopus: 3akon Apxumena, 3akoH [lackans, THAPOCTATHUECKOE TaBIIEHUE, COOOIIAIOIINECS
COCY/Ibl, TUJIPABINYECKUE MAIINHBI.



Ilpakmuxka: 3a0auu: BHITAIKUBAIONIAs CHJIA B PA3JIMYHBIX CUCTEMaX; IPUOOPHI B 3a/1a4ax
(cooOmaromuecs cocy/pl, THAPABIMYECKIE MAIIMHBI, phIYary, 0J0KK). DKCIIepUMEHTaTbHbIE
3aJaHUs:

l)usmepenue cuiibl Apxumena, 2)u3MepeHre MOMEHTA CUIIbL, AEHCTBYIOIIErO HA pblyar,
3)usmepenue

pa6OTI)I CHUJIbI YIIPYTOCTH IIPU NNOABEME I'py3a € IOMOLIBIO IMOJABHUIXKHOT'O UJIW HEIIOABUKHOT'O
0710Ka.(c ncmoJib30BaHueM odopynoBanus «Touka pocTay)

Xapaxmepucmuka OCHOBHDBIX U008 O IMEIbHOCHIU!

Ananus Tabnui, rpadukos, cxeM. [lonck oObsicHeHHs Habr0MaeMbIM coObITHIM. COOpKa
MpUOOPOB M KOHCTPYKIH. VMcnonb30Banue n3MepuTeNbHBIX TPUOOPOB. BrinomHenne
71a00paTOPHBIX U MPAKTHUECKUX paboT. JIMarHocTuka U ycTpaHeHHne HEMCIPaBHOCTEH MPHOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHUM UMeEOIUXCcs JaHHbIX. KoHCcTpynpoBanue u
MozenupoBanue. PaboTa B ManbIx rpynnax. AHaIM3UPYIOT, BEIOUPaOT 1 000CHOBBIBAIOT CBOE
peuienue, aevictBus. lIpencraBiienne pe3ynbTaToB NapHOM, TPYNIIOBON IE€ATEIBHOCTH.
[ToaroroBka cooOIIEeHNI U TOKIAI0B. YYacTHE B AUAJIOTE€ B COOTBETCTBUH C MPaBUTIAMU
PEYEBOro MOBEICHUS.

CrarTuka.

Teopus: bnoxk. Peruar. PaBHOBecHe TBEpABIX TEN. Y CIOBUS paBHOBECHS. MOMEHT CHUJIBI.
[TpaBusio momenToB. LlenTp Tsxectu. MccnenoBanne pa3muyHbIX MEXaHHUYECKUX CHCTEM.
KomOuampoBaHHbIE 3a1a4H, UCTIOIB3YS YCIOBHS PABHOBECHS.

Ilpakmuka: VI3roToBNeHNE pabOTAIOIICH CHCTEMBI OJIOKOB.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.

Amnanu3s tabnui, rpadukoB, cxeM. [Touck oObscHeHUST HAOMIOAaeMbIM cOOBITHM. OnpeierieHrue
CBOMCTB MPUOOPOB MO UepTekKaM U MOJEIAM. AHAIIU3 BOZHUKAIOIINUX MPOOIEMHBIX CUTYALIUH.
Hab6nrogaTe aeiicTBre MpoCcThIX MeXaHu3MOB. [103HaKOMHUTHCS ¢ GU3HUECKOM MOJICITBIO
«abcomoTHO TBEPOE Tenoy. Pemars 3a1aun Ha MpUMEHEHHE yCIoBUs(TpaBuia) paBHOBECHS
peruara. [IpumensTs yciaoBue (MpaBuiio) paBHOBECHS phluara JUist 0OObSICHEHUS JeHCTBUS
Pa3IMYHBIX HHCTPYMEHTOB, UCIIOJIB3YEMbIX B TEXHHUKE U B ObITy. COOpKa mpruOOpoB 1
KOHCTpYKIui. Mcnonbp3oBanne u3MepuTenbHbIX IPHUOOPOB. BeinoaHenue 1a00paTopHbIX U
MPaKTUYECKUX paboT. Jlnuarnoctuka u

ycTpaHEeHHe HeUCIpaBHOCTEH MprubopoB. BricTparBaHue runoTe3 Ha OCHOBAHUU UMEIOIINXCS
nanabX. KoHCTpyrpoBaHue 1 MojienupoBanue. BeinmoaHeHue 3a1anuii o
YCOBEPIICHCTBOBAHUIO MPHOOpoB. PazpaboTka HOBBIX BapHaHTOB OMbITOB. Pa3paboTka u
MIPOBEpPKa METOJIMKU SKCIIEPUMEHTAIBLHOU PabOTHI.

PaGota B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE peIlIeHNE,
neiictus. [Ipeacrapnenue pe3ynbTaToB NapHO, rpyNnoBoi AestenbHocTU. [loaroroska
coo01eHuit u 10k1a10B. OCYyIIEeCTBISIOT CAMOOLIEHKY, B3aUMOOIIEHKY JeSTeIbHOCTH. YdacTue
B JINAJIOT€ B COOTBETCTBUHU C IIPABUJIAMU PEUEBOTO MMOBE/ICHHUS.

8 kiacc

TensoBbIe ABJIEHUS.
TermoBoe pacmupenue teil. [Ipoueccsl MaBiIeHns 1 OTBEPACBaHUs, UCTIAPEHUS U
KoHAeHcauuu. Teronepenaya. BiaxxHOCTh BO3Ayxa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tassaust 1b1a B Boje. 2. CKOPOCTH UCTIapSHHs! Pa3TUYHbIX
xuakoctei. 3. TernnoBsie ABUTaTeNH OyIyIIETO.



Jlabopamopnuie pabomul (¢ HenoJIb30BaHHeM odopynoBanus «Touka pocray»): 1. M3menenus
JUTUHBI TeJla IPH HarpeBaHUU U oXJaxkaeHuu. 2. OTnuBKa napaduHOBOro conmaTuka. 3.
HaGumronenue 3a mnasiaeHueM jipaa 4. OT 4ero 3aBUCHT CKOPOCTb UCTIAPEHUS XKUAKOCTH? 5.
HaGumrofieHne TerionpoBofHOCTH BOJbI U BO3LyXa.

Xapaxmepucmuka OCHOBHBIX 8U008 0esIMeNbHOCHIL.!

CamocTosTenbHO GOPMYIUPYIOT MO3HABATENBHYIO 337]a4y. Y MEIOT C IIOMOIIBIO BOITPOCOB
I00BIBaTh HEJOCTAIONIYIO HH(popMaIuio. Vcronp30BaHne H3MEPUTETBHBIX IPUOOPOB.
Brinosinenue 1a00paTopHbIX U MPAKTHUECKUX padboT. JIMarHoCTUKA U yCTpaHEHUE
HEeHCIpaBHOCTEH MpuOOpoB. BricTpanBaHue rumoTe3 Ha OCHOBAHWY MMEIOLITUXCS TAaHHBIX.
KoHcTpynpoBanue u MoaeInpoBaHuE.

BrinosiHenue 3aanuii Mo ycoBepUIEHCTBOBAHUIO MTPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOIMKH SKCIIEPUMEHTAITBHOM paboThl. PaboTa B Maibix
rpynnax. AHaJIU3UpYIOT, BHIOMPAIOT U 000CHOBBIBAIOT CBOE PEILIEHUE, NEHCTBUS.
[IpencraBnenue pe3yapTaToB NApHOM, TPYNIOBON AEATEIBHOCTH. Y YacCTUE B THAJIOTE B
COOTBETCTBUU C NPABUIIAMU PEUEBOTO

TTOBEICHUS.
JJleKTPUYeCKUE SABJICHUS.

Mukpomup. Mosienu atoma, cymectsoBapmune 10 Hadana XIX. Mctopust OTKpsITUS U JENCTBUS
rajgbBaHUYECKOro demenTa. Mctopus cozmanus anextpodopHoit mammabl. OnbiT Bosbra.
DIEeKTPUYECKUN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocray)
1. Monenu atoMoB. 2. ["aibBaHWYECKHE 3TIEMEHTHI. 3. DIeKTpodopHOI
MamuHsbl. 4. OnbiTel Bonbra u ['ansBanu.

Jlabopamopusie pabomui: 1. Co3aaHue raJbBaHUUECKUX DJIEMEHTOB M3 TIOJAPYYHBIX CPEACTB. 2.
DNEeKTpUUYECKUN TOK B )KUJIKOCTSIX CO3AAHUS «30JI0TOTO KITFOUMKAY) .

Xapakmepucmuka OCHOBHBIX BUJOB JACATCIIBHOCTH:

YrpaBisoOT cBoei MO3HABATENIbHON U y4eOHOMN JeATeIbHOCTHIO MOCPECTBOM ITOCTAHOBKH
Lenei, MIaHuPOBaHUSs, KOHTPOJISI, KOPPEKIIMHU CBOMX JCHCTBHUM U OIICHKU YCIIEIIHOCTH
ycBoeHusi. CpaBHUBAIOT CIIOCOO U pe3yabTaT CBOMX JICHCTBUI ¢ 00pa3IoM - JTUCTOM
conpoBoxaeHus. OOHapyKHUBAIOT OTKIOHEHUS. OOyMbIBAIOT IPUYHUHBI OTKJIOHEHUH.
OcymiecTBIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Mcronb30Banne n3MepUTENbHBIX MPUOOPOB. BrinonHeHue 1abopaTopHbIX U
MPaKTUYECKUX paboT. JlnarHocTka U yCTpaHeHHEe HeucnpaBHoOcTel npubopoB. BricTpanBanue
TUIO0TE3 Ha OCHOBAaHUU MMEIOIIUXCs NaHHBIX. KOHCTpynpoBaHue u MoAeIpOBaHHE.

3HeKTp0MaFHI/ITHbIe ABJICHUA.

MarauTHOE noJjie B BellecTBe. MaruuTHas anoMalusi. MarHuTHeIe 6ypI/I PaznoBugHocTu
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PaznoBugnocTH BHGKTpOﬂBHFaTeHCﬁ.

Hemoncmpayuu (¢ ucnoJib3oBanueM odopynoBanus «Touka pocray): 1. HarmsimHocTh
MIOBEACHU BELIECTB B MarHUTHOM 1oJie. 2. IIpe3enranuu o

MardHUTHOM I10JIe 3eMJIM 1 O MarHUTHBIX 6yp$IX. 3. Z[eMOHCTpaI_II/IH pa3HOBPII[HO0TeI>i
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. 4, Harnsgaocts paBHOBHHHOCTeﬁ BHGKTPOHBHFaTeHeﬁ.

Jlabopamopnvie pabomut: 1. ccrneqoBanue pa3inyHbIX 3JEKTPOU3MEPUTENBHBIX TPHUOOPOB.
Xapaxmepucmuxa 0CHOHbIX 8U008 0esAMENbHOCHIL:

yr[paBJlﬂIOT CBOEH ITO3HABATEIbHON U y‘-IC6HOI>i ACATCIIBHOCTBIO TOCPEACTBOM MMOCTAHOBKHU
ueﬂeﬁ, IUTaHUPOBAHUA, KOHTPOJIS, KOPPCKIHNU CBOUX JIENCTBUI M OLICHKHU YCIICITHOCTHU



ycBoeHus. CpaBHUBAIOT CIIOCO0 U Pe3yIbTaT CBOUX JICHCTBUI C 00pa3IoM - JIMCTOM
compoBoxacHMsI. OOHAPYKUBAIOT OTKIOHEHUS. OO IyMBIBAIOT MPUYHUHBI OTKJIOHCHUH.
OcCyIecTBIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.
Ontuyeckue siBJIeHHUS.

VicTouHMKH CcBETA: TEIUIOBBIC, IIOMUHECLIEHTHBIE, HCKYCCTBEHHBIE. MI3rOTOBIEHNE KaMEpHI -
00CKypa ¥ uccie0BaHue N300paKeHNs C TIOMOIIBIO MOIesIn. MHOTOKpaTHOE N300paXKeHue
npeaMeTa B HECKOJIBKHUX TUIOCKHX 3epKaiax. M3roToBUTh MEPUCKON U C €r0 MOMOIIBIO IPOBECTH
Habmronenus. [IpakTHyeckoe NCTI0b30BaHUE BOTHYTHIX 3epKajl. 3pUTEIbHbIC HILTIO3UH,
HOPOXKIaeMbIe

npenoMJIeHUeM cBeTa. Mupaxku. Pa3BuTre BOJIOKOHHOM onTHKU. MIcnoJIb30BaHNE 3aKOHOB CBETA
B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBaHueM odopynoBanusi «Touka pocray)
1. Pa3znuunble nCTOUHUKY cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX

MJIOCKUX 3epKanax. 3. M300pakeHne B BOTHYTHIX 3epkanax. 4. Mcnonb30BaHue BOJIOKOHHOM
ONTHUKH. 5. YCTpoHCTBO PoTOANNapaToOB, KHHOMPOEKTOPOB, KAJIEHJOCKOIOB.

Jlabopamopuwsie pabomui: 1. U3roToBNeHNE KaMepsl - 00CKypa U UCCIIeI0BaHNE N300paXKeHUs C
oMol1bI0 Mosiend. 2. [IpakTudeckoe npuMeHeHne iockux 3epkai. 3. [Ipaktuueckoe
MCI0JIb30BaHNE BOTHYTHIX 3epKai. 4. M3roToBneHue nepruckomna 1 HaOM0A€HUS ¢ IOMOIIbIO
MOJIEIH.

Xapakmepucmuka OCHOBHDBIX 8UO08 0eAMEbHOCHI!

VY1paBistoT CBOEH MO3HABATEIHLHOW M YUeOHOH JESITEIbHOCTHIO TIOCPEACTBOM TIOCTAHOBKH
1eJIel, MIAaHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOUX JEHCTBUN U OLIEHKH YCTIEITHOCTH
ycBoeHus. Boiaenstor u GopMyaupyroT MO3HaBATENbHYIO 1eNb. BBIENAI0T KOTHMUeCTBEHHbIE
XapaKTEePUCTUKN O0BEKTOB, 3a/laHHbIe clI0BaMHU. [IprHUMAIOT MO3HABATENbHYIO 1I€]b U
COXPAHSIOT €€ MPH BBIIIOJIHEHUN

y4eOHbIX ericTBuil. Oco3HAIOT CBOU JieHCTBHs. VIMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIIICHHS B
MaJIbIX TPyTIIax.

Yes10BeK U mpupoaa

ABTOMAaTHKa B Halllei >ku3Hu. [IpumMepsl HCIIOIB30BaHUSI ABTOMATUYECKUX YCTPOUCTB B HAYKE,
Ha IPOU3BOJCTBE U B ObITY. CpescTBa cBs3u. Panno u teneBuaeHue. AnbTepHaTHBHBIC
WCTOYHUKHU dHeprun. Bunpl anexrpocranmuii. Heo0XoqumMocTh SKOHOMUY IPUPOIHBIX PECYPCOB
Y UCTOJIb30BaHUs, HOBBIX SKOJIOTMYHBIX M 0€30MacHbIX TexHoJorui. Hayka u 6e3omacHoCTh
JIIOAEN.

Jlemoncmpayuu: 1. hoTOMaTepUaIIBI M CIAKIBI 110 TEME.
Jlabopamopuvie pabomul.: 1.113yueHne neiCTBUI CPEICTB CBSA3H, PAIUO U TEICBHUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMEbHOCHIU.

CamocTosTenbHO GOPMYIUPYIOT TO3HABATENBHYIO 33Jauy. YMEIOT (MU pa3BUBAIOT)
CIOCOOHOCTh C MOMOILBIO BOTIPOCOB JTOOBIBATh HEJOCTAIOIIYIO HH(OpMALHIO.

9 kaacc
Kunematuka

CrniocoObl onrcanust MeXaHW4YecKkoro ApikeHus. Cucrema orcuera. [IpsMonnHeiiHOe IBUKEHHUE.
[IpsimosmHETHOE paBHOMEPHOE ABMXKEHHUE 10 IIIOCKOCTH. [lepemenienne u ckopocTs Ipu
PaBHOMEPHOM INPSMOJIMHENHOM JIBHKEHHUH I10 MNIOCKOCTU. OTHOCUTENBHOCTD IBHKEHUSI.



Cnoxenue apmxenuil. [lpuHuun HezaBucuMocTu ABMxeHU. KpruBoanHeiiHoe IBHKEHHE.
JIBr>xeHue Tesa, OpoIlIeHHOTO MO YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUXKEHUE 110
OKPYXHOCTH. YTJ0Basi cKopocTb. [lepuos u yactora BpaiieHus. CKopocThb

U YCKOPEHHE MPH PABHOMEPHOM JIBMIKEHHH 10 OKPY>KHOCTH.
Jlabopamopnwie pabomui(c HcoIb30BaHHEeM 00opynoBaHus «Touka pocra»):
W3y4yeHue nBrKeHHs CBOOOIHO MAAIOIIETO Tela.

N3yuenune nBUKEHUS 110 OKPYKHOCTH.

IIpumepHoie membl nPOEKMHBIX U UCCIE008AMENbCKUX PADOM.:

Onpenenenrne CKOPOCTH paBHOMEPHOTO JIBHKEHUS IIPU UCIIOJIb30BaHUU TpeHaxepa «Oeropast
TOPOKKAY.

NcToprueckas peKOHCTPYKIHUS ONBITOB [ anuies mo onpeaeneHuto yCKOpeHusi CBOOOIHOTO
MaJeHus Tell.

[TpuHUIMIBI pabOTHI MPUOOPOB JUISI U3MEPEHUSI CKOPOCTEH U YCKOPEHUI.
[Ipumenenne cBOOOHOTO MAZCHUS ISl U3MEPEHHUS PEAKIIH YeI0BeKa.
Pacuer TpaexkTopun 1BMKEHHS epcoHaxel pacckazos P.Pacmo.

Xapaxkmepucmuka 0CHOBHBIX U008 OesimeIbHOCMU. YTEHHE U 00CYXKICHNE TeKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0B U IPE3CHTAINI, COCTABIICHHE U pelIeHHE 3a/1ad,
o0cyxenne cnoco6oB pemienus (moarotoka k OI'D no dusuke).

JInnamuka

HNuepumansubie cuctemsl oTcuera. Cuna. 3akoHbl HeroToHa. JIBMKEeHME Tena Mo IeCTBUEM
HECKOJIbKUX CHJI. [IBUKEHHE CUCTEMBI CBA3aHHBIX Tell. JIMHAMKUKa paBHOMEPHOTO JIBUYKEHUS
MaTepHaIbHON TOYKH MO OKPYKHOCTHU. Kitacchl cuil. 3aKOH BCEMHUPHOTO TATOTEHHUS. JIBUkeHue
raHeT. VIckycCTBeHHbIE CITyTHUKHU.

Conneunas cucrema. Mcropus pa3Butus npencrasieHuid o Becenennoi. CTpoeHHe M 3BOJTIOLNS
Bcenennoi.

Jlabopamopnwie pabomul(c Hcnob30BaHHeM 00opyaoBanus «Touka pocra»):

N3mepenue macchl Tea ¢ UCI0JIb30BAHUEM BEKTOPHOTO Pa3jiokKeHus cuiibl. M3yuenue
KMHEMAaTUKU U JUHAMHUKU PAaBHOYCKOPEHHOT'O JABMKEHHUA (Ha mpumepe MalinHbl AtByaa). U
3y4E€HUE TPEHUSI CKOJIbKCHHUSL.

prwepﬂbze membsl NPOEKMHbIX U UCCe008aMeNbCKUX pa60m.'

I/ICTOpI/I‘{GCKaﬂ PEKOHCTPYKLIUS OIBITOB KYHOHa I10 OIIPCACIICHHUIO BEJIMUYUHBI CUJIbI TPCHU S
CKOJIB)XCHU . HepBHe HCKYCCTBCHHBIC CITYTHUKH 3emin.

Kak oTnndarorcsa MexaHndecKue IMpOonICCChI HA 3emiie OT MEXaHUUECKUX IIpoLcCCOB B KocMoce?
Tena CoJlHEYHOH CHCTEMBEI. OTKpHTI/IH Ha KOHYHKC IICpa.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimeNbHOCmU. YTEHUE U 00CYXKIeHNe TeKCcTa cTaTei
WHTEPHET-CAlTOB, 00CYXKICHUE TOKIIAJIOB U IPE3CHTAIINN, COCTABIICHHE U PEIICHHUE 3a/ad,
obcyxaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).

HNmnyJbce. 3aKoH cOXpaHeHUsI HMITYJIbCA

I/IMHyJ'ILC. HN3MmeneHue HMITYJIbCa MaTepHaHLHOﬁ touku. CrucreMa Tel. 3aKoH COXpaHCHU A
HUMITYJIbCA.

Hpumepﬁbze membsl NPOEKMHbLX U UCCe008aMmeNbCKUX pa60m:

PeaxtuBHoe nBuxenue B npupone. Paccienosanue A TII ¢ moMoIipro 3ak0Ha COXpaHEHUS
AMITYJIbCA.



Xapakmepucmuka 0CHOBHbIX U008 OesimeIbHOCMU. YTeHHE U 00CYKICHNUE TeKCTa CTaTei
MHTEPHET-CATOB, 00CYKACHUE TOKIAI0B U IPE3CHTAINNA, COCTABIICHHE U PEIlIeHUE 3a/1ad,
obcyxkaeHue crocob6oB pemierus (moaroroska k OI'D no dusuke).

Cratuka

PaBHoBecue Tena. MOMEHT Cuilbl. Y CIIOBHS paBHOBECHS TBEPAOIo Tena. [IpocTeie MeXaHU3MBI.
Jlabopamopnule pabomul(c NcNoJib30BaHUEeM o0opynoBaHusi «Touka pocray):
Ompezenenre HEHTPOB MACC PA3IUYHBIX TeJ (TpH Criocooa).

IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

[IpumeHeHne NpoCThIX MEXaHU3MOB B CTPOUTENBLCTBE: OT 3EMIIIHKH J10 HEOOCKpeba.
HccnenoBanue KOHCTPYKIIUK BEJIOCUIIENA.

Xapaxkmepucmuka 0CHOBHbIX U008 desimelbHOCMU. YTEHHE U 00CYXKICHNE TeKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0B U IPE3EHTAINI, COCTaBIICHHE U pelIeHHEe 3a/ad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o ¢usuke).

Mexannuyeckue KoJ1e0aHus H BOJIHbI

Mexannueckue kosiebanus. [IpeoOpa3zoBanue 3Hepruu Npyu MEXaHUYECKUX KOJIEOaHUAX.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. CBOOOJIHBIE, 3aTyXalOIINE U BHIHYKICHHbIE
kosebanus. Pezonanc. Mexanndeckue BoJIHbL. [llMHA M CKOPOCTH BOJTHBI. 3BYK.

Jlabopamopnvie pabomul(c Hcnoib30BaHHeM 00opyaoBaHus «Touka pocTa»):
N3yuenue koneOaHuit HUTSIHOTO MasiTHUKA.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CrpyHHBIE MY3bIKaIbHbIE HHCTPYMEHTHI. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHHUKE.

Xapaxkmepucmuka 0CHOBHbIX U008 OesiMeIbHOCMU. YTEHHE U 00CY)KICHNE TEKCTa CTaTei
WHTECPHET-CAITOB, 00CYXKICHUE TOKIAJ0B U IPE3CHTAINI, COCTABIICHHE U pEeIICHHUE 3a/1ad,
o0cyxeHne crmoco6oB pemieHus (moarotoka k OI'D o dusnke).

DJIeKTPOMArHUTHbIE KOJIe0aAHUS U BOJHBI

[Tepemennsiii anekTpudeckuii Tok. KosiebaTenbHbli KOHTYp. BeiHYXAeHHBIE 1 ¢CBOOOAHBIE DM
Kojebanus. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

HpI/IHI_II/IHbI pPaauoCBA3U U TCICBUACHUS. Bansane OM I/ISHy‘{eHI/Iﬁ Ha JXMBBLIC OpraHu3MBbl.
H3zrotosnenue YCTAHOBKHU I JEMOHCTPALIUU OIIBITOB 110 OMU.

OnextpoMarauTHoe u3nydenne CBU-neun. Mctopuueckas peKOHCTPYKIUS OMBITOB AMIIEpa.

Xapaxkmepucmuka 0CHOBHbIX U008 OesIMeIbHOCMU. YTCHHE U 00CYXKICHHUE TEKCTa CTaTei
WHTECPHET-CATOB, 00CYXKICHUE TOKIAJIOB U IPE3CHTAIINN, COCTABIICHHE U PEIICHHUE 3a/ad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no dusuke).

Ontuka

HcTouyHuku cBeTa. I[eﬁCTBHH cBeTa. 3aKOH HpHMOHHHCﬁHOFO pacnipoCTpaHCHUs CBETA. 3akoH
OTpPAKCHUS CBCTA. HOCTpO@HI/Ie I/I306pa)KeHI/II71 B IINTOCKOM 3€pKaJic.

3aKOH IpPeIoMIIEHUS CBETa Ha IUIOCKON TPaHMILIe IBYX OJTHOPOJHBIX PO3PAYHBIX CPEL.
IIpenomnenue ceera B npusMe. [lucnepcus cBeta. SIBIeHNE NOTHOTO BHYTPEHHETO OTPAKEHUS.
JIunzsel. Tonkue nuH3bl. [locTpoeHne nzoOpakeHuit, co3qaBaeMbIX TOHKUMH JHMH3aMU. | 1a3 u
3penne. OnTuyeckue NpudophI.

Jlabopamopnwvie pabomui(c HcoIb30BaHHEM 000pynoBaHus «Touka pocTay):

3KCHepI/IMCHTaJ'IBHa$I IMPOBCPKaA 3aKOHA OTPAXKCHU CBCTA.



W3mepeHue nokaszaresist IpeIOMIICHHUS BOIBI.

N3mepenue GOKyCHOTO pacCTOSIHHSI COOUPAIOIICH TUH3BI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
I/ICTOpI/Ifl HUCCIICa0BaHUA CBETOBBIX SIBJICHUH.

Hcropuueckast peKOHCTPYKIIHS Teneckomna [ amues.
H3rortoBneHue Kanengockora.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHHE U 00CYKICHNE TeKCTa CTaTei
MHTEPHET-CATOB, 00CYKACHUE TOKIAJ0B U IPE3EHTALNN, COCTABIICHHE U pelIeHHE 3a/1ad,
o0cyxienne crmoco0oB pemienus (moarotoka k OI'D o ¢usuke).

dus3uka aToMa ¥ aTOMHOI0 siApa

Crtpoenue atoma. [lornomnienue u ucnyckanue ceera aromamu. OntTudeckue crekTpbl. OTbITHI
Pesepdopna. Ilnanerapuas mozens aroma. CTpoeHHE aTOMHOTO si7jpa. 3apsiIoBOE U MacCOBOE
yucla. SaepHble cuiibl. DHEPrus CBA3M aTOMHBIX sJiep. 3aKOH paJM0aKTUBHOTO pachaja.
Anbda- u 6era-pacnansl. [IpaBuna cMmemienus. Snepusie peakuuu. JleneHue u CUHTE3 saep.
AnepHas sHepretuka. Mcrounvkuy sHeprun CosHIA U 3Be3/1. Peructpanus siiepHbIX U3JIy4eHHUN.
BrnusiHue painoakTUBHBIX U3TyYEHUN HA KUBbIE OpraHu3Mbl. [lo3UMeTpus. DKOJIOTHYECKUe
MpoOJIEMBI SITICPHON YHEPTETUKH.

Ipumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
Hcropus nzydenus atoma.

Nzmepenue KI1J] contneunoit 6arapen.

HeBuanmbie n3nydeHus B CIIEKTPE HArPETHIX TEIL.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimMeIbHOCMU. YTEHHE U 00CYKICHNUE TEKCTa CTaTei
WHTEPHET-CATOB, 00CY)KICHUE TOKIAI0B M IPE3CHTAIINN, COCTABIICHHE U PEeIICHUE 3a/1ad,
o0cyxenne crmoco6oB pemieHus (moarotoka k OI'D o dusnke).

@®opMbl OPraHu3anuu 00pa3oBaTeJbHOI0 MPoIecca:
- TpyIIOBas;

- UHAUBUYyaJIbHAas;

- ¢hpoHTAIbHAS.

Beaymme Texnosoruu:

HCHOJ’ILSy}OTCH 9JICMCHTHI CIICAYIOIIUX TEXHOJIOTHI: IIPOCKTHAaA, HpO6J'I€MHOI‘O O6y‘leHI/I${,
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaHI/IOHHaﬂ, KPpUTHYCCKOI'O MBIIIJICHUS, HpO6J’IeMHOl"O Auajora,
urpoBas.

OcHoBHBIE MeTOAbI pa00THI HA YPOKe:

Be,Z[YH_II/IMI/I METOJaMU 06Y‘IGHI/I$I SABJIAIOTCA: ‘IaCTI/I‘IHO'HOI/ICKOBOI\/'I, METOA MaTEMAaTUYCCKOI'O
MOJCIUPOBAHNA, aKCHOMAaTHYECKHUU METOI.

DopMbI KOHTPOJIA:
Tak kak 3TOT Kypc SIBJISETCS IOTIOJTHUTENbHBIM, TO OTMETKA B OajjlaX HE CTaBUTCH.

Yuamuiics YUUTCA OICHUBATDH cebs u APYrux caMm, 4To IO3BOJISICT Pa3BUBATb YMCHU
caMoOaHaJin3a 1u CHOCO6CTBy€T Pa3BUTHIO CAMOCTOATCIIBHOCTHU, KaK CBOﬁCTBy JJUYHOCTHU
ydqalieroc4. BrisiBnenue MPOMCIKYTOUYHBIX U KOHCYHBIX PE3YJIbTATOB YHAIIUXCS IPOUCXOOUT
4YCpe3 NPAKTUUCCKYIO ACATCIIbHOCTDL, 3a4YCTHBIC pa6OTLII

¢ BbICTaBKa IPOCKTOB, HpCSCHTaHHﬁ;



* IEMOHCTpAIUs SKCIIEPUMEHTA, KaUeCTBEHHOW 3a/1a4 ¢ KaYeCTBEHHBIM (YCTHBIM HJIM B BUJIC
MIPUJIOKCHHUS, B TOM YHCIIe, PE3CHTAIUEH ) OTICAaHUeM TpoIlecca Ha 3aHSITUHU, (eCTHBAIIC
AKCIIEPUMEHTOB; (PU3UYECKHUE OJTUMITUAIBI.

Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUE 7 Kiaacce

Ne | [ara Tema ypoka Hcnosb3oBanue IIpUMEYaHue
n/n | TIPOBCICHUSA o6opy/i0BaHus
HT
Ilinan | dakr fieHTpa
€CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HANIPaBJIEHHOCTEeHl
«Touka pocra»
1. BBenenue (14)
BBonHoe 3ansarue. Llenu u 3amaun Kommnberoreproe
1 Kypca. TexHrnka 6€e301macHOCTH. obopyoBaHue
2. PoJsib JKCIIEPUMEHTA B KMU3HM 4Yesi0BeKa (34)
Cucrema enuHHIL, IOHATHE O KommnsrorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHSX obopyznosatue
DU3NYECKUH IKCTIEPUMEHT. O6opynoBanue st
Buibl husndeckoro sxkcrepumenra, | ACMOHCTpalin
[TorpemHocTs n3Mepenust. Bubl
MOrpentHoCcTeN n3mepenus. Pacuér
3 HOTPEIIHOCTH U3MEPEHUSL.
JlaGopaTtopnas pabota OOGopynoBaHue s
«M3mepenne oObemMa TBEPIOTO nabopaTopHbIX paboT
Tenay. [IpaBuna odpopmieHus 1 yICHIMHCCKIX
. OTIBITOB
4 nabopaTopHO pabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue s
5 JIBIDKCHHMSL. nabopaTopHbIX paboT
U YYCHHUECKUX
I'padmyeckoe npeacraBneHue ombITOB (Ha Gase
6 JOBUKEHUSL. KOMIIJICKTOB IJIA
oro)
Pemenue rpaduueckux 3amad,
pacueT MyTH U CpeAHEN CKOPOCTH
7 HEPaBHOMEPHOTO JIBIKECHHSI.
[TonaTHE MHEPLIMU U UHEPTHOCTH.
8 LentpoOexHas cuna..




Cuna ynpyrocrtu, cuiia TpeHHst

Jlaboparopnas paboTa
«HccnenoBanmne 3aBUCHUMOCTH

CHUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B

O6opynoBanue aJis

nabopaTopHBIX paboT
N YYCHHUYCCKUX
OTBITOB (Ha 6aze
KOMIIJICKTOB IJIA

NpY)KHHE, OT CTENECHH JIehopMalin Or3)
10 OPYKUHBD).
JlabopaTtopnast pabota
«Omnpenenenue kodpduienta
11 TpPEHUsI Ha TpHOOMETpEN.
JlabopaTtopHnas pabota OOGopynoBanue s
«MccnenoBanmne 3aBUCUMOCTH 1ab0paTOPHBIX paboT
CHWJIBI TPEHUS OT CHUJIBI 1 yICHHHCCKIX
OTIBITOB
12 HOPMAaJIBHOTO JTaBJICHUSI.
4. 'mapocratuka (124)
13 [TmoTHOCTH. 3amaua naps ['epona OGopynoBanue s
JIEMOHCTpanui
Pemrenye 3aga4 moBLIIEHHON
CJIOHOCTH Ha pacyueT IVIOTHOCTH
14 BEIIECTBA.
Peurenue 3a1a4 MoBBIIEHHON O6opynoBanue st
15 CJIO’)KHOCTH ZIeMOHCTpaluit
JlaBiieHUE KUJKOCTH U ra3a. 3akoH
16 [Tackans
17 CooOmmaronuecs: CoCybl.
Jlaboparopnas paboTa O6opynoBanue st
18 «M3rotoBnenne Mojenu pontaHay | 1a0OpaTOPHBIX pabOT
U YYCHHUYECKUX
Jlaboparopuas pabora OTBITOB (Ha Oa3ze
19 «M3rotoBiieHre MoJieH (POHTAHAY KoMILIeKTOB Jurs1 OI'D
3akoH Ilackains. JlaBneHue B
KUAKOCTSAX M ra3ax.
lMunpaBnuyueckre MalIvHbL.
20 Coobmaromumecs: CoCypl.
BrrtankuBaroras cuna. 3akoH O6opynoBanue s
21 Apxumerna. JEMOHCTpalui
22 JlaGoparopHas paboTa Ob6opynoBanue s




«BrIsicHEeHTE YCJIOBUS IUIaBAHUA

TCII».

nabopaTopHbBIX paboT
N YYCHUYCCKUX
OIIBITOB

brnok 3aga4d Ha 3akoH Ilackais,

O6opynoBanue aJis

23 3aKOH Apxumena. ACMOHCTpAIlH
brnok 3aga4d Ha 3akoH Ilackais,
24 3aKOH Apxumena.
5. Cratuka (104)
25 bnok. Peruar. O6opynoBanue s
JIEMOHCTpanuil
PaBHOBecue TBepbIX Tel. MOMEHT
26 cuibl.IpaBuio MOMEHTOB.
Hentp Tsixectu. MccnenoBanue OGopynoBanue s
27 Pa3JINYHBIX MEXaHUYECKUX CUCTEM | JEMOHCTPALMH
KombunmpoBanubie 3a1a4m,
28 WCIIOJIb3YS YCIIOBUS PaBHOBECHSI.
KombOuampoBanubie 3a1a4m,
29 WCIIOJIB3YS YCIIOBUSI PABHOBECHS
JlaGopaTtopnas pabota OGopynoBaHue s
«M3rotoBiienne paboTaroIIeH nabopaTopHbIX paboT
cucteMbl 6J10k0B». OdopmiieHne 1 yICHHHICCKIX
OTBITOB (Ha Oa3e
30 padoTI. KOMILTEKTOB 1y1st OI'D
Pabota Hag npoektoM «biokmy.
JlaGopaTtopnas pabota
«M3rotoBiieHne paboTarOIICH
31 CUCTEMBI OJIOKOBY.
JlaboparopHas paboTa O6opynoBanue st
«M3rotoBiieHne paboTaroIICH nabopaTopHbIX paboT
CUCTEMBI OJIOKOBY. H yIeHHHCCKIX
32 OTIBITOB
33 Odopmiienue paboThI. KomMmnerorepHoe
obopymoBaHue
34 3amuTa IpoeKTOB.
KanenpapHo-temaTnyeckoe mJiaHupoBanme 8 kiacc
No | Jlara Tema ypoka Hcnosb3oBanue [IpUMeYaHue
n/m | TPOBCACHUA odopynoBanus
HTpa
Ilnan | dakr HLeHTp
€CTeCTBEHHOHAYYHOI




M TEXHOJIOTH4eCcKoii

HaHpaBJIeHHOCTeﬁ
«Touka pocTa»

1. BBenenue (14)

BBonHoe 3ansarue. Llenu n Kommnberoreproe
3a1auu Kypca. TexHuka 00opyoBaHue

1 0€30MaCHOCTH.

2. TennioBble siBiaenus (12 u)

PazHoo0Opasue TenmoBhIx KommerotepHoe
sBieHul. TermoBoe pacmmpeHue | 000pyI0BaHNe

2 TeNl.
JlabopaTtopHnas pabota OGopynoBanue 1Jis
«VI3MeHEeHMS ITMHBI TeJa TIPH 71a00paTOPHBIX paboOT
HarpeBaHUH U OXJIAXKJICHUM. 1 yICHHHCCKIX

3 OTIBITOB
Tennonepenauya Habmronenue OGopynoBanue s
TETUTONPOBOIHOCTH BOJIBI U ACMOHCTpAIH

4 BO3/yXa.
JlaGopaTtopnas pabota OGopynoBaHue s
«M3mepenue ynenpHOU nabopaTopHbIX paboT
TEIIOEMKOCTH Pa3IUYHbIX 1 yICHIUCCKIX

OTBITOB (Ha Oa3e

5 BCINECTB. KOMILIeKTOB st OT'D
[1naBnenue u oTBEpACBaHHUE.
JlabopaTtopHas pabora «OTirBKa

6 napauHOBOTO COJIJIATHKAY
JlaGopaTtopnas pabota OOGopynoBaHue s
«HaOnronenue 3a niaBieHUEM nabopaTopHbIX paboT
. U YYCHHUECKUX

7 OTIBITOB
Pemenune onuMnuaaHeix 3a1a4 O6opynoBanue st
Ha YpaBHEHHE TEIJIOBOTO ACMOHCTpalnn

8 OanmaHca
Pemenne onuMnuaaHeIx 3a1a4 Ob6opynoBanue s

9 Ha PacuéT TEINoBHIX poreccop | ACMOHCTPallH

10 JlaGopaTopus Kpuctamiorpaduu.
Hcnapenue u koHACHCAIHUS. Ob6opynoBanue s

11 JIEMOHCTpaIuit
CoctaB atmMocdepsl, Ob6opynoBanue s

12 HabIoIeHue repexo/ia ACMOHCTpal1H




HEHACBIIIEHHBIX ITAPOB B
HACBINI[EHHBIC.
BnaxxHocTh BO3/1yxa Ha pa3HbIX O6opynoBanue 11
13 KOHTHHEHTaX JEMOHCTpPAITHiA
3. DanexkTpuyeckue siBjieHus (84)
uKpomup. Mozenu atoMa JIOBAHUE IS
M M , O06opynoBaHue
14 CyIIecTBOBaBIINE 10 Hadama XIX | ACMOHCTpAlliH
CTOPHS OTKPBITHS U ICHCTBUS MITBIOTCPH
14| Kommnberoreproe
15 raJbBaHNYECKOTO HIEMEHTA obopynosanme
Hctopus co3znanus
351eKTpoOpHOI
16 MaIllHbI
BITEl BostbTa. DeKTpudecKuit MITBIOTEPH
0] B 6] Kommnberoreproe
17 TOK B DIEKTPONTHTAX. obopynoBare
SIICHHUE OJIMMITHAIHBIX 3a/1a4 Ha JOBaHUE IS
P O6opynoBanue
18 3aKOHBI IIOCTOSTHHOTO TOKa ACMOHCTparnn
HaOmronenne 3aBucuMocT OGopynoBanue s
COTIPOTHUBIICHHUS MMPOBOJTHUKA OT ACMOHCTpAIlH
19 TEMITepaTypHI.
JlaGopaTtopnas pabota OGopynoBaHue s
«OmnpeneneHue CTOUMOCTH nabopaTopHbIX paboT
M3paCX0I0BAaHHON 1 yHCHITICCKIX
MEKTPOHEPTHH OTBITOB (Ha Oa3ze
KOMIUIEKTOB 111 OI'D
10 MOIITHOCTH TIOTPEOUTEISI U 110
20 CUYETUUKY»
Pemenne onmummnua HbIxX 3a1a4 OOGopynoBaHue s
21 Ha TEIUIOBOE JIEHICTBUE TOKA ACMOHCTpALN
4, D1eKTPpOMArHUTHBIE siBJIeHUs (34)
DIIeKTPOMAarHUTHBIC SIBJICHHS. O6opynoBanue st
DIIEeKTPOU3MEPUTEILHBIE ACMOHCTpalnn
22 pUOOPHI.
MarsuTHass aHOMaJIusI. O6opynoBanue st
MarunutHsie JIEMOHCTpalun
23 Oypu
PaznoBugHOCTH
24 JJIEKTPOABUTATEIEH.
5. Ontuueckue siBiaenus (74)
25 Hctounuku cBeTa: TeIIoBbIe OOGopynoBaHue s
b




JJIOMHUHCCIICHTHBIC

DKcIepuMEeHT HaOI0ICHNUE.
MHorokpaTHOE H300pakeHue

nmpeaMeETa B HECCKOJIbKUX ITIJIOCKUX

JIEMOHCTpaLui

26 3epKajax.
N3roToBUTH NEPUCKOII U C €TO O6opynoBanue s
TIOMOIIIBIO IPOBECTH ACMOHCTpAIlH
27 HaOJTIOICHUS
[IpakTUueckoe UCTIOIB30BaAHIE OGopynoBanue s
28 BOTHYTBIX 3€pKal ACMOHCTpALMH
3puUTenbHbIE WILTIO3UH, O0GopynoBanue s
TOPOKIaeMbIE TIPEOMIEHAEM ACMOHCTpAIliH
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOW OTITHKH
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMATHKA B HaIlIeH YKU3HHU . KommbrorepHoe
000pyI0BaHNE
33 Panumo u renesunenue
AJIbTepHATUBHBIC UCTOYHUKHU
34 sHeprur. Buapl 2IeKTpOCTaHIINMA
Hayxka ceroans. Hayka u
35 0€30I1aCHOCTH JIFOIEH.
KanenpapHo-temaTnyeckoe mjiaHupoBanue 9 kiacc
No | Jlara Tema ypoka Hcnosb3oBanue [IpUMeYaHue
n/m | TPOBCACHNA odopynoBanus
Ilinan | Pakr lteHrTpa
€CTeCTBEHHOHAYYHOI

M TEXHOJOIrMYecKou

HaINpaBJICHHOCTEH




«Touka pocTa»

1. BBenenue (14)

Bsoanoe 3anstue. Llenu u KommnsrorepHoe
3a1a4u Kypca. TexHuka 00opyoBaHue
1 0€30MacCHOCTH.
2. Kunematuka (7 4)
CriocoObI onmucanmst O6opynoBaHue st
2 MEXaHU9IECKOTO JIBFKCHUS ZIEMOHCTpaNHit
[IpsiMmonuHeliHOE paBHOMEpPHOE OGopynoBanue s
JBHKEHHUE IO TIOCKOCTH? ZIEMOHCTpaLi
CmoTtps
3 13 KaKO# TOYKHU HAOIOIaTh
OTHOCHUTETHHOCTH JIBUKCHUSI. ObopynoBanue st
4 CrnoxeHune IBUKEHUH. JIeMOHCTpaluit
Jlabopamopnvie pabomoi: OOGopynoBanue s
«3yueHne MBMKEHUS CBOOOJHO | JJaOOpaTOpHBIX paboT
naJiaroniero tenay, «M3ydenne 1 yICHHHCCKIX
OTIBITOB
5 JBUKEHHS TeJIa 10 OKPY>KHOCTH
Kak u kyna monerena BummaeBas | ObopynoBanue uis
KocTtouka? Pacuer TpaekTopuu ZIeMOHCTpaluit
JBUKEHHS TEJ U TepCOHaXeH
pacckazoB P.Pacms o
6 Mionxay3eHe
HcTtopuyeckas peKOHCTPYKIUS O6opynoBanue st
onbITOB ["anunes no JIeMOHCTpaluit
OTIpe/IeNICHUIO
7 YCKOpEHUs g.
Omnpenenenrue CKOPOCTU O6opynoBanue st
PaBHOMEPHOTO JIBUKECHHUS MPU ZeMOHCTpaLuii
UCIIOJIb30BaHUU TPEHAXKepa
8 «OeroBast TOPOXKKaY.
3. Innamuxa (84)
Cwuua Bosu, cuia yoesxaenus wim | O6opynoBaHue Juist
9 cuina - pusznyeckas BeauuuHa? JEMOHCTpAIuH
Jlabopamopnas paboma: Ob6opynoBanue s
10 «M3mepeHne Maccsl Tena» 71a00paTOPHBIX paboOT
U YICHHUECKUX
JIBr>keHue Tena 1o AEMCTBUEM OTIBITOB
11 HECKOJIBKUX CHJI




I[BI/I)KCHI/IC CHUCTEMBI CBsI3aHHBIX

O6opynoBanue aJis

12 Ten JEMOHCTpAIHiA
JlabopamopHvle OGopynoBanue 1Jis
pabomwi: «3ydeHre TPEHUS AGOPATOPHBIX PAGOT
CKOJIBKCHUSD) U Y4CHIIECKAX

13 OTIBITOB
JlunaMuka paBHOMEPHOTO OGopynoBanue 1Jis

14 JIB>KEHUS 110 OKPY>KHOCTH JIEMOHCTpalun
Ucropus pazButus O6opynoBanue s
MpEJICTaBICHUI JIEMOHCTpaun
o Bcenennoii. Conneunas

15 cucreMa.

OTKpBITHS HAa KOHUUKE Tepa. O6opynoBanue 11
[IepBbIe NCKYCCTBEHHBIE ACMOHCTpAIH
CIIyTHUKH
16 3emuy.
4. Umnyabc. 3aK0H cOXpaHeHus: UMIyJbca (34)
17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
000pyI0BaHNE
PeaktuBHOE IBIDKEHUE B
18 MIPUPOJIE.
PaccnenoBanune JITII ¢ momompio | KomnberoTepHoe
19 3aKOHA COXpaHEHUS UMITYJIbCa obopynosatue
5. Craruka (24)
Jlabopamopnas paboma: OOGopynoBaHue s
«OrmpeeneHue EHTPOB Mace nabopaTopHbIX paboT
pa3IUYHBIX TeJ (TpH criocoba)» 1 yICHHHECKIX

20 OTIBITOB
[IpumeHeHne npocThIX KommerotepHoe
MEXaHU3MOB B CTPOUTEIBLCTBE: OT | 00OPYJIOBaHHUE
3eMJISIHKH 10

21 HeOocKpeba

6. Mexannveckue Kojie0aHusi 1 BOJIHBI (34)
Byl MasiTHUKOB U X O6opynoBanue s
22 KoJebanuii JIEMOHCTpaIuit
23 Uto nepeHocuT BosHA?
KonebarenbHble CUCTEMBI B
24 MIPUPOJE U TEXHUKE
7. DJIeKTPOMATHUTHBbIE KOJIeOAHUS U BOJHBI (24)
DKcrepuMeHTalIbHAS TPOBEPKa Komnreroteproe
25 obopyoBaHue




cBoiicTB DM BOJIH.
Hccnenoanue KomnrerotepHoe
AIEKTPOMArHUTHOTO obopynoBanue
26 uznydyenuss CBU-neun
8. OnTuka (44)
. M3roToBnenue moienu Komnbroreproe
27 Kaneiiockona. obopyznosaiue
DKcrepuMeHTalIbHas IPOBEpPKa O6opynoBanue s
28 3aKOHA OTPAKEHHS CBETA. ACMOHCTpAIlH
Jlabopamopnas paboma: OGopynoBanue 1Jis
«M3mepenune nokaszarens 1ab0paTOPHBIX paboT
MIPEIIOMJICHUS BOBD) 1 yICHHHCCKIX
29 OTIBITOB
Kak otnuyarorces rmokasareian ObopynoBanue st
30 IIPEeNOMICHHS IBETHOTO cTekma | ACMOHCTPAllii
9. ®u3uKa aTOMa M ATOMHOI0 sAApa (44)
[Tornonienue u ucnyckanue KommnsrorepHoe
cBeTa 000pyI0BaHNE
31 atomamu. OnTudeckue criekTpel. | KommbrorepHoe
000pyI0BaHNE
Namepenne KIIJI conneunoii
32 Oarapeun
Bnusinue pagunoakTUBHBIX
33 M3JIYYCHHUI Ha )KHUBBIC OPTaHU3MBI
CriocoOsl 3a1UThI OT
34 PaIMOaKTUBHBIX U3TydEeHUN
JIucT KoppekTUPOBKH padoueii MporpaMmbl
[ara Jara Conepxanue O0ocHOBaHUE PexBuzuter | [loanuce
ypoKa | MPOBEACHUS | KOPPEKTHPOBKU POBEICHUS JOKYMEHTa | 3aMECTUTEIIS
1o o Qakty (Tema ypoxa) KOPPEKTUPOBKHU (mataw No | AUPEKTOpa IO
IJIaHY YBP

MpUKa3a)







