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[InanupyeMble pe3yJibTaThl 0CBOCHHS IPOTPAMMbI BHEYPOUHOI e TeIbHOCTH
«IJKcrnepuMeHTapHii o

¢usnke» (¢ ucnojib3oBanueM odopyaosanus «Touka pocrar) B 7-9 Kitaccax.

Peanuzanus nporpaMmbl CHOCOOCTBYET TOCTHXKEHUIO CIEAYIOIIUX Pe3yJIbTaTOB:

JInuHoOCTHBIE:

B cdepe JUYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUN yJaIlMXCs:

* yaeOHO-IT03HABATEIHHBIA MHTEPEC K HOBOMY Y4eOHOMY MaTepuany U Criocodam peleHus
HOBOI1 3a/a4M;

* OpUEHTAIlMs HAa IOHUMAaHKE MPUYNH yCIieXa BO BHEYU€OHOM A TEILHOCTH, B TOM YHCIIC Ha
CaMOAaHau3 U CAMOKOHTPOJIb pe3yabTaTa, Ha aHaJIN3 COOTBETCTBUSI PE3yJIbTaTOB TPEOOBAHUSIM
KOHKPETHOM 3a7a4u;

* CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYYEOHON ACSITETbHOCTH;
Obyyarowuiics NOIYYUM 803MONCHOCY OISl POPMUPOBAHUSL:

® BHYTpeHHeﬁ IMMO3UIUH HIKOJIbHUKA Ha YPOBHE ITOJIOXKUTCIIBHOTO OTHOLICHUS K IIKOJIC,
ITOHHUMaHHUA HGO6XOILI/IMOCTI/I Y4CHHU, BBIPA)KCHHOI'O B Hp€O6JIaIIaHI/II/I y‘Ie6HO-H03HaBaTeJIbHI)IX
MOTHUBOB,

* BEIpQXKEHHOW yCTOMYMBON y4eOHO-1T03HABaTEIbHON MOTHBALIUN YUCHUS,

M YCTOIZHHBOFO yqe6H0-n03HaBaTean0ro HHTCPECa K HOBBIM O6IJ_II/IM criocobam peuICHus 3a1a4.

MeTanpenMeTﬂme:

B cdepe peryaaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX JEMCTBUH ydalluxcs:

* IUIAHUPOBATH CBOM JAEHCTBUS B COOTBETCTBHUM C MOCTABJICHHOW 3aJ]a4€il U YCIIOBUSIMH €€
pean3annu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE,;

* YUUTHIBATh YCTAHOBJICHHBIE MTPAaBHJIa B IUTAHUPOBAHUM U KOHTPOJIE CIIOCO0a pelieHus;
* OCYILECTBIISITH UTOTOBBIM M ITOIIATOBBI KOHTPOJIIb IO PE3YIbTaTy;

* OUCHUBATH IMMPAaBHUJIbHOCTH BBITIOJIHCHUS JICfICTBI/ISI Ha YpOBHC a)IeKBaTHOfI peTpOCHeKTHBHOﬁ
OIICHKH COOTBETCTBHUS PE3YJIHTATOB TPEOOBAHUSAM JAHHOM 3a/1a4M U 3aJa4HON 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATh NIPEAJIOKEHHS U OLIEHKY YUUTEeNel, ToBapUILel, poauTeae u
JIPYTUX JIIOIEH;

* pa3nU4aTh Coco0 U pe3yabTaT JeHCTBUS.

Ob6yyarowuiics NOIYYUM 8O3MONCHOCTb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC YU€OHBIC 3a/1a4H;

* IPOSIBJISITH T0O3HABATEIbHYIO HHUIIMATUBY B YU€OHOM COTPYIHUYECTBE;

* CAMOCTOATEIHHO a/ICKBATHO OIICHUBATH MPABUILHOCTH BBITIOJHEHHUS JICUCTBUS M BHOCHTH
H€06XOI[I/IMBIC KOppeKTI/IBLI B UCITIOJIHCHHEC KaK I10 XOIIy cro peanmaunm, TaK U B KOHIIC
EUCTBHUA.

B cepe mo3HaBaTeIbHBIX YHUBEPCATBHBIX YICOHBIX ICHCTBUN ydaITUXCS:



* OCYILIECTBJIATH OUCK HEOOXOAUMOM MH(POPMAIIUHU AJISl BBITOJTHEHHUS BHEYYEOHBIX 3aJaHH C
UCIOJIb30BaHUEM Y4EOHOH IUTepaTypsl U B OTKPHITOM MH()OPMALIMOHHOM IIPOCTPAHCTBE,
SHLUKJIONE/IHIA, CIIPABOYHUKOB (BKIIFOYas 3JICKTPOHHBIC, IIM(POBBIE), KOHTPOIHUPYEMOM
IIPOCTPAHCTBE

Nurepnera,

* OCYILECTBIIATH 3aMUCH ((PUKCAIHIO) BEIOOPOUHON HH(POPMALIUN 00 OKPYKAIOIIEM MUpE U O
cebe caMmoMm, B TOM YHCIIe ¢ ToMoIbio nHcTpyMmeHToB MKT;

* CTPOHUTH COOOIIEHHMS, MPOCKTHI B YCTHOW U MUCbMEHHOU (opMme;
* IPOBOJIUTh CPAaBHEHUE U KJIACCU(PUKALIMIO IO 3aJaHHBIM KPUTEPHSIM;
* YCTaHABJINBATH IPUYNHHO-CIIEICTBCHHBIE CBSI3U B U3y4a€MOM KpYTe SIBJICHUM;

* CTPOUTH pacCyxJeHus B (hopMe CBSA3H MPOCTHIX CYXKACHHUI 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBS3aXx;

Obyuarowuiics NOIYYUM 803MONCHOCL HAYYUMBCA!

* OCYILECTBIIATH PACHIMPEHHBIN MOUCK HH(OPMAIMU C HCIIOJIBb30BaHUEM PECYpcOB OMOIMOTEK U
cetu MHTepHerT;

* 3aIUCHIBATh, GPUKCUPOBATH MH(DOPMAIIHUIO 00 OKPYKAIOIIUX SBICHUSIX C TOMOIIIBIO
uncrpymentos UKT;

* OCO3HAaHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOW U MUCEMEHHOH (popme;

* OCYILECTBIIATH BbIOOp Hanbosee 3 (HeKTUBHBIX CIOCOOOB peIlIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA,

* CTPOUTH JIOTUYECKOE PACCYKICHHUE, BKIIFOYAIOIIEE YCTAHOBICHUE TPUYNHHO-CIIEICTBEHHBIX
CBsI3CH;

* MOT'YT BBITH Ha TEOPETUYECKUIN YPOBEHb PEIICHHUS 3a/1a4; PEIIEHUE TI0 ONPEEIEHHOMY
IUIaHy, BJIaJIeHUE OCHOBHBIMU ITPUEMaMHM pelleHHsI, 0CO3HAHMS JeATEIbHOCTH MO PELICHUIO
3aauu.

B chepe koMMyHUKATHBHBIX YHUBEPCATIBHBIX YUEOHBIX JEHCTBUN ydaluxcs:

* aJICKBAaTHO UCIOJIb30BAaTh KOMMYHUKATUBHBIE, ITPEXK]IE BCETO - PEUEBBIE, CPEACTBA IS
pelieHus: pa3TuIHbIX KOMMYHHUKATUBHBIX 33]1a4, CTPOUTH MOHOJIOTMYECKOE COOOIIEHUE, BIAIETh
JTUATOTUYECKO (GopMOii KOMMYHUKAIIMH, UCIIONIB3Ys, B TOM YHCJIE CPEACTBA U HHCTPYMEHTHI
HUKT u nuctaHIiiMOHHOrO OOIIEHNS,

* JOMYCKaTh BO3MOYKHOCTb CYIIECTBOBAHUS Y JIIOAEH PA3IMYHBIX TOUYECK 3pEHUS, B TOM YUCJIE HE
COBMA/IAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TIO3UIIUIO TApTHEPA B OOLICHUH U
B3aMMOJICHCTBHH,

* YYUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAVHALIMY PA3JIMYHBIX IT03ULIUI B
COTPY/IHHUYECTBE;

® (I)OpMYJ'II/IpOBaTB COOCTBEHHOEC MHEHHE U TTO3HIIHMIO,

¢ I10roBapuBaThLCA U NPUXOAUTH K 06IJ_[CMy PCHICHUIO B COBMECTHOI ACATCIIbHOCTH, B TOM YHUCJIC
B CUTyallUM CTOJIKHOBCHHS MHTEPECOB,

Ob6yyarowuiics NOIYYUM 8O3MONCHOCTb HAYYUMbBCA!

* YYUTBIBATh U KOOPAUHUPOBATH B COTPYAHUUYECTBE OTIMYHBIC OT COOCTBEHHON MO3HUIIUU APYTUX
JIIO/ICH;

* YYUTHIBATh pa3Hble MHEHUSI U UHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;



* IOHUMAaTh OTHOCHUTEILHOCTh MHCHUN U MoAXOJ0B K PCIICHUIO HpO6J’I€MBI;

® AQpryMCcHTUPOBATE CBOIO IIO3UIHIO U KOOPAWMHUPOBATH €€ C IIO3UILUAMMU ITAPTHEPOB B
COTPYAHUYCCTBEC IIPU BBIpa6OTKe 06IHCFO PELICHHUSA B COBMECTHOM JCATCIIBHOCTH,

* 3aJ1aBaTh BOIPOCHI, HEOOXOAMMBIE /Il OPTaHU3AUH COOCTBEHHOM NESATEILHOCTH U
COTPYJHUYECTBA C NAPTHEPOM;

¢ OCYHIECTBJIATH B3aHUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHYCCTBE HCO6XOI[I/IMyIO
B3aMMOIIOMOIIIb.

IIpeameTHbIE:

- OPUCHTHUPOBATLCA B ABJICHUAX U 00BEKTAX OKpYyKaromero M1upa, 3HaTb I'paHUIlbl UX
IMPUMCHUMOCTH;,

- IOHUMATh OTpeAeNeHHs (PU3NIECKUX BETMYMH M TOMHUTH ONpEeIstonie (hopMyIbI,

- IOHUMAaTh KaKUM (PU3MYECKUM IPUHIUIIAM U 3aKOHAM IOTYHUHSIOTCS T€ WK UHbIE OOBEKTHI U
SBJICHUS TIPUPOBI;

- 3HAHWE MOJICIIH TIOMCKA PEIIeHUH s 3a71a4 1o pusuke;

- 3HaTh TEOPETUYECKNE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJIENH ABJICHUN H 0OBbEKTOB OKPYXKAIOIIETO MUPA,

- AaHAIM3UPOBATH YCIOBUE 33/1a4H;

- iepeopMyaUPOBaATh U MOJICTUPOBATH, 3aMEHSTh UCXOIHYIO 3a7a4y AP YTrou;
- COCTaBJIATH IUIAH PEIICHHUS,

- BBIIBUTATh U NPOBEPSTH NIPEIAracMble Il PEILIEHUS THITOTE3bI;

- BJIaACTb OCHOBHBIMH YMCTBCHHBIMH OIICPALUAMHA, COCTABJIAOIIUMU ITONUCK PCIICHUS 3a1a4H.

Couepmaﬂne IporpaMmmasl Bﬂeypoqﬂoﬁ HECATCJIBbHOCTH

7 kjaace

BBenenue. Bronnoe 3anstue. llenu u 3amaun kypca. TexHuka 6€30macHOCTH.

Poan IKCNICPUMEHTA B )KU3HHU Y€JI0BECKA.

Teopus: VI3ydnTh OCHOBBI TEOPUU NOrpentHocTel. [lorpentHocT npsAMbIX 1 KOCBEHHBIX
U3MEPEHMM, MAKCUMAJIbHAas ITOIPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET MOrPEIIHOCTEN
U3MEepeHUil pu nocTpoeHuu rpapukos. [Ipeacrapnenue pe3ynpTaToB U3MepeHuii B popme
TaOJIUI U TPaHKOB.

IIpakmuka: OCHOBBI TEOPUH MOTPEIIHOCTEN IPUMEHSATD ITPHU BBINOJHEHNN SKCIIEPUMEHTAIBHBIX
3aj1a4, PAKTHYECKUX paboT. (¢ HCMoIb30BaHuEeM 00opyaoBanus «Touka pocray)

XapaKmepucmuKa OCHOBHBIX BUO08 OesIMebHOCIL:

[TpuBoAUTE MPUMEPHI O0BEKTOB U3yUeHHs (pr3ukH (pu3ndecKkue BICHUs, (PU3HUECKOE TeIo,
BEIIeCTBO, pusndeckoe mose). Habmomaars v aHamu3upoBaTh GU3NUECKUE SIBICHUS
(bukcupoBaTh M3MEHEHHUS CBOMCTB OOBEKTOB, CPABHUBATH MX M 00001aTh). [I03HaKOMUTBCS C
9KCIIEPUMEHTATBHBIM METOIOM HCCIIEI0BaHUs PHPosl. COOpKa MpuOOPOB U KOHCTPYKITHH.



Hcnionb30BaHne U3MEPUTEIBHBIX TPUOOPOB. BrInoaHeHNe 1a00paTOPHBIX M MPAKTHYECKUX
pabot. J[narHocTuka u ycTpaHeHHEe HEUCIPABHOCTEN

HpI/IGOpOB. BbICTpaI/IBaHI/Ie THUIIOTE3 Ha OCHOBAHUHU MMCIOIIMUXCA JaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpHOE ABIKeHHE. | paduyeckoe npencTaBieHue IBUKEHUS.
Pemenue rpaduueckux 3aaay, pacyer NyTU U CpeHEeN CKOPOCTU HEPABHOMEPHOTO ABHKEHUS.
[TonsiTre nHepuuyn 1 uHepTHOCTH. LlenTpoOexxnas cuna. [lpumenenne nanHbIX GpU3nYecKux
MOHSATUH B XKU3HENEATEIBHOCTU YesioBeka. Cuia ynpyrocTH, CUila TPEeHHUS.

Ilpaxmuxka: VccrnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOWIEH B IPYXUHE, OT
creneHu nedopmanyu npyxuasl. Onpenenenue ko duimenta TpeHus Ha Tpudomerpe. (¢
HCHoJb30BaHueM ooopyaoBanus «Touka pocTay)

HCCHCI{OB&HI/IC 3aBUCHUMOCTHU CHUJIbI TPCHUA OT CHUJIBI HOPMAJIbHOI'O JaBJICHUA.
Xapakmepucmuka OCHOBHBIX 8UO08 0eAMENbHOCHIU.

Amnanu3 Tabnwui, rpadukos, cxeM. [lonck o0bsicHeHNs HabMOgaeMbIM COOBITHSIM. OnpesienieHne
CBOWCTB MPUOOPOB MO YepTekaM U MOAESIM. AHAIIN3 BO3HUKAIOIUX TPOOIEMHBIX CUTYalUH.
N300paxarh cucteMy KOOpJAUHAT, BHIOMPATh TEJIO OTCUETA U CBSI3bIBATh €TI0 C CUCTEMOM
KoopauHat. Mcnonp30BaTh cHCTEMY KOOPAMHAT I U3YYEHHUS MIPSMOJIMHENHOTO JBUKCHHUS
tena. COopka mpudOPOB M KOHCTPYKIUH. VIcIoIb30BaHNEe N3MEPUTEIIBHBIX TPHOOPOB.
Beinonnenue 1a00paTOpHBIX U MPAKTHUECKUX PabOT (€ HCIOIb30BAHHEM 000PY10BAHUSA
«Touka pocray). JlnarnocTuka U ycTpaHeHHE HEUCIIPaBHOCTEH puOOpoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAHUU MMEIOIIUXCS NaHHBbIX. KOHCTpynpoBaHue u MoenupoOBaHuE.
BrimonHeHME 3a1aHUi TT0 YCOBEPIICHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BApHAHTOB
onbIToB. Pa3paboTka 1 mpoBepKa METOIUKH SKCIIEPUMEHTAIbHON paboThl. PaboTa B MasbIx
rpynnax. AHaJM3UPYIOT, BIOMPAIOT U 00OCHOBBIBAIOT CBOE pellIeHUE, 1eHCTBUS.
[IpencraBnenue pe3yabTaTOB IAPHOW, TPYINIIOBOM JEATEIBHOCTH. Y YacTHE B JUAJIOTE B
COOTBETCTBUHU C MPaBUJIAMH PEUEBOT0 OBEICHHUS.

I' uapocraruka.

Teopus. 3akon Apxumena, 3akoH Ilackans, rugpocTaTndeckoe JaBieHne, COOOIA0IIIecs
COCY/bl, THAPABINYECKUE MAILINHBI.

Ilpaxmuxa: 3a0auu: BHITATKABAIONIAS CUJIA B PA3JIMYHBIX CHCTEMAaX; MPUOOPHI B 3a/1a4ax
(cooGrmaroriuecs CoCy/Ibl, THAPABINYECKHE MAIIUHBI, PhIUard, 0JI0OKH). DKCIIEpUMEHTAIbHbIC
3aJaHHUS;

1)u3mepenue cuiibl Apxumesia, 2)u3MepeHre MOMEHTAa CUITbI, JIEHCTBYIOIErO Ha phlyar,
3)uzmepenue

pa6OTI)I CHJIBI YIIPYT'OCTH IIPU MMOABEME I'Py3a C MOMOIIBIO ITOJABUKHOI'O UJIM HCIIOJABUKHOT'O
O1oka.(c ncnosib30BanneM ogopynoanusi «Touka poctay)

XapaKmepucmuKa OCHOBHBIX BUO08 0esiMEeNbHOCIU!

Amnanus tabmuil, rpadukos, cxem. [lorck o0bsicHeHus HabmogaeMbIM coObITUsIM. COOpKa
nprOOPOB U KOHCTPYKIMA. Mcronp3oBaHre n3MepUTEIbHBIX TPUOOPOB. BrinoaHeHne
71a00paTOPHBIX U MPAKTHYECKUX paboT. J[MarHoCTUKa U yCTpaHEHUE HEUCIIPAaBHOCTEH MPHUOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHMM UMEIOIUXCs JaHHBIX. KoHCcTpynpoBaHue u
MojaenupoBanue. PaboTa B MasibIX rpymnmax. AHATH3UPYIOT, BRBIOUPAIOT B 0OOCHOBBIBAIOT CBOE
peuienue, nercreus. llpeacrasieHue pe3ynbTaToB MAPHOU, TPYIIIOBOU IEATEILHOCTH.
[TonroToBKa cOOOIIEHNH U JOKIAI0B. YYacTHE B JUAIOT€ B COOTBETCTBHH C NMPAaBUIIAMU
pEYEBOr0 NOBEIECHHUS.

Craruka.



Teopus: bnok. Peruar. PaBHOBecHE TBEPIBIX TEIl. Y CIIOBUS PaBHOBECHS. MOMEHT CHIIBI.
ITpaBuno momenToB. LleHTp TskecTH. HMccnenoBanue pa3inyHblX MEXaHUYECKUX CUCTEM.
KoMOuHMpoBaHHbBIE 3a]1a41, UCIIOJIB3Ysl YCIOBUS PABHOBECHSL.

Ilpakmuka: VI3roToBiieHre pabOTAIOIICH CHCTEMBI OJIOKOB.
Xapaxmepucmuka ocHo6Hbix 614008 0esIMeNbHOCIU.

Amnanu3s tabmuil, rpadgukoB, cxem. I[lorck o0bsicHeHus Habmo1aeMbIM cOOBITUSAM. OTpesieneHne
CBOMCTB MPUOOPOB IO YEePTEIKAM B MOJCIISIM. AHAIIN3 BOSHUKAIOIINX TIPOOJIEMHBIX CHTYAIIH.
HaOmro1aTh geiicTBHE MPOCTHIX MEXaHU3MOB. [103HAKOMHTBCS ¢ U3HUECKON MOJICITBIO
«abcomoTHO TBEPI0E TEno». PelaTh 3a1aun Ha MPUMEHEHUE YCIOBHsI(IIPAaBUIIa) PABHOBECHUS
peryara. [IlpuMeHsTh yciaoBue (IIpaBUIO) PaBHOBECHSI phluara st OObSICHEHUS JCHCTBUS
pa3IMYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMbBIX B TEXHUKE U B ObITY. COOpKa IprOOpOB 1
KOHCTPYKIUH. Vcnob30BaHne H3MEPUTEIBHBIX IPUOOPOB. BhIMoHEHHE 1a00PaTOPHBIX
MPAKTUIECKUX padboT. JlnarnocTuka u

yCTpaHeHue HeucnpaBHocTell mpuOopoB. BeicTpanBaHue runoTe3 Ha OCHOBaHUU UMEIOIUXCS
naHHbIX. KOHCTpynpoBaHue n MOoAeIMpoBaHue. BeIOIHEHNE 3a0aHui 110
YCOBEPUIEHCTBOBAHUIO IPUOOPOB. PazpaboTka HOBBIX BapUaHTOB OMNbITOB. Pa3paboTka u
IIPOBEPKA METOJUKH SKCIIEPUMEHTAILHONU PabOThI.

Pabota B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOUPAIOT U 00OCHOBBIBAIOT CBOE PEIICHUE,
neiictBus. [IpencraBiienue pe3ynbTaToB MapHOi, rpynnoBoi nestensHocT. [loaroroBka
COOOLEHNH U 10KJIaA0B. OCYIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLICHKY JI€ATEIIbHOCTU. YUacTHe
B IMAJIOT€ B COOTBETCTBUU C IIPABUIIAMU PEUEBOI0 MOBEACHHUS.

8 kmace

TenJioBble sIBJIEHUS.

TemmoBoe pacmmpenue tei. [Iponeccsl MaaBieHus U OTBEPECBaHUs, HCIAPEHUS U
KoHJeHcanuu. Teronepenava. BiakHOCTh BO3/1yXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasiHud jbaa B Bojie. 2. CKOpOCTH UCHIApEHUS Pa3IMYHBIX
xunkocte. 3. TeroBele ABUraTenu Oyaymiero.

Jlabopamopnuie pabomet (¢ ucnojib3oBanueM odopynoBanust «Touka pocray): 1. VsmeHenus
JUIMHBI TeJla IPU HarpeBaHUM U oxJiaxaeHuu. 2. OTiMBKa napaduHOBOIO coljiaTHKa. 3.
Habumronenue 3a miaBnenueM sbja 4. OT yero 3aBUCUT CKOPOCTh UCTIAPEHUSI JKUAKOCTU? O.
HaGmtoneHue TenaonpoBoIHOCTH BOJBI M BO3TyXa.

XapaKmepucmuKa OCHOBHBIX BUO08 0esiMeNbHOCIU!

CamocTodaTrenbHO (GOpMYIHPYIOT MO3HABATEIBHYIO 3a/1a4y. Y MEIOT ¢ TOMOIIBI0 BOIIPOCOB
J00BIBaTh HEJIOCTAIONIYI0 MH(opMaIuio. Mcronbp30BaHue U3MEPUTEIBHBIX TPUOOPOB.
Beinonnenue 1abopaTopHbIX U MPaKTHYECKUX palboT. JlnarHocTuka v ycTpaHeHHe
HEHCIIpaBHOCTEHW MpuOOpoB. BricTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOLIUXCS IaHHBIX.
KoHcTpynpoBaHue 1 MOAECIIMPOBAHNE.

BrimoniHeHue 3aaHnii 10 yCOBEPIICHCTBOBAHUIO MPUOOpoB. Pa3paboTka HOBBIX BAapHAHTOB
onbIToB. Pa3paboTka 1 mpoBepKa METOIUKH SKCIIEPUMEHTAIbHON paboThl. PaboTa B MasbIx
rpynmnax. AHaJU3UPYIOT, BIOMPAIOT U 00OCHOBBIBAIOT CBOE pellieHue, IeHCTBUS.
IIpencrasienue pe3ynbTaTOB APHOU, IPYIIIOBOM ACATEIBHOCTH. Y YacTUE B IUAJIOTE B
COOTBETCTBHUU C IPABUIIAMH PEYEBOTO

IIOBCACHUA.

BHeKTpI/I‘IeCKI/Ie ABJICHUA.



Mukpomup. Monenu atoma, cymectBoBaBiiue 10 Hadana XIX. Ucropust oTKpbITUS U 1EHCTBUS
rajgbBaHUYECKOT0 djeMeHTa. Victopus coznanus saekTpodopHoit mamuabl. OnbiT BonbTa.
DIIEKTPUUECKHUI TOK B DJIEKTPOIUTAX.

Hemoncmpayuu. (¢ ucnoib3oBanueM odoopyosanusi «Touka pocra»)
1. Monenu atomoB. 2. ["'aibBaHUYECKHUE JIEMEHTHI. 3. DJIEKTPOOPHOM
MamuHbl. 4. OnbiTel Bosibra u ["anbpBaHy.

Jlabopamopuwvie pabomur: 1. Co3ganue raibBaHUYECKUX IEMEHTOB U3 MOJAPYYHBIX CPEICTB. 2.
DNIEKTPUUECKHUI TOK B JKUJIKOCTIX CO3JIaHUS «30JI0TOTO KITIOUUKA) .

Xapakmepucmum OCHOBHBIX BUJIOB ACATCIIBHOCTHU.

VYHpaBisioT cBoei Mo3HABATENbHON U y4eOHOM JesITeTbHOCTBIO TOCPEICTBOM TOCTAHOBKU
1eJIeH, IJTAaHUPOBaHUS, KOHTPOJIS, KOPPEKIIUK CBOMX JICUCTBUI U OLIEHKU YCIICITHOCTH
ycBoeHus1. CpaBHHMBAIOT CIIOCOO U PE3YJIbTAT CBOUX JEHCTBUIN ¢ 00Pa3IIOM - TUCTOM
conpoBoxaeHus. OOHAPYKUBAIOT OTKIOHEHUs. OOIyMBIBAIOT TPUUMUHBI OTKIOHEHUH.
OcymiecTBISIOT CAMOKOHTPOJIb U

B3aMMOKOHTpOJIb. crionp30BaHre H3MEpUTENbHBIX PHOOPOB. BrinoiaHeHne 1abopaTopHbIX U
NpaKTUYEeCKUX padoT. /InarHocTuka u ycTpaHeHHe HEeHCIIpaBHOCTEH pruOopoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIIUXCS NaHHBbIX. KOHCTpynpoBaHue u MoenupoBaHueE.

BJICKTPOMQFHI/ITHBIC SABJICHUA.

MarunuTtHoe noJjie B BemecTse. MaruutHas anomanusi. MarautHeie Oypu. PasHoBuHocTH
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 2JIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnosab3oBanneM odopynoBanus «Touka pocra»): 1. HarnsaHocTs
MOBEJICHUS BEIIECTB B MArHUTHOM TioJie. 2. [Ipe3enranuu o

MarHMTHOM I0Jie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMoHcTpanusi pa3HOBUAHOCTEN
AJIEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarnsaHOCTh pa3sHOBUAHOCTEN 3JIEKTPOABUTATENEH.

Jlabopamopnuvie pabomer: 1. UccnenoBaHue pa3iIndHbIX dJIEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapakmepucmuxa 0CHOBHbIX 8UO08 0eAMeNbHOCIU.

YpaBisroT cBoei O3HABaTENbHOM U y4eOHOU JesITENFHOCTBIO MOCPEICTBOM MOCTAHOBKH
LeJel, INTaHUPOBaHU, KOHTPOJIS, KOPPEKIIMU CBOUX JIEUCTBUN U OLIEHKH YCIIEITHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCO0 U Pe3yabTaT CBOUX JACUCTBUN C 00Pa3IOM - INCTOM
conpoBoxaeHUs. OOHAPYKUBAIOT OTKIIOHEHUsI. OO IyMBIBAIOT MPUYHUHBI OTKJIOHEHUM.
OcCyIecTBISAIOT CAMOKOHTPOJb U

B3aMMOKOHTPOJIb.
Onruyeckue ABJICHUS.

HlcTouHMKYM CBETA: TEIIJIOBBIE, TIOMUHECIIEHTHBIC, HICKYCCTBEHHBIE. MI3rOTOBIEHNE KaMEPHI -
00CKypa M UCCIIeIOBaHNE H300paXKEHUS C TTIOMOIIBI0 MOJIETH. MHOTOKpaTHOE N300pakeHNE
npeaMeTa B HECKOJMBKHX TUIOCKUX 3epKaniaX. M3roToBUTH MEPUCKOIL U C €T0 MOMOIIBI0 TPOBECTH
Ha6J'IIO)IeHI/I5[. HpaKTI/I‘IeCKOC HCIIOJIB30BAHUC BOFHYTI)IX 3ep1<a.]1. 3pI/ITeJ'II)HI)Ie NIIJIFO31HU,
MOPOKIaEMbIe

npeaomieHneM cBera. Mupaxku. PazButre BOJIOKOHHOM onTUKHU. Mcnoib30BaHUE 3aKOHOB CBETa
B TEXHUKE.

Hemoncmpayuu(c ncnoab3oBannem ooopynoBanus «Touka poctay)

1. Pa3nuuHble HICTOYHUKH CBeTa. 2. M300pakeHne nmpeaMeTa B HECKOJIBKUX



IUIOCKUX 3epKanax. 3. M3o0pakeHrne B BOTHYTHIX 3epKaiax. 4. Microiap30oBaHne BOJOKOHHOMN
ONTHKHU. 5. YCTPOUCTBO (poToamnmapaToB, KHHOIMPOESKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopusie pabomot. 1. I3roToBIIeHHE KaMephl - 00CKypa M MCCIIeIOBaHHE H300paXKEHUS C
nomouibo Mojend. 2. [IpakTuueckoe npuMeHeHne I0cKuX 3epkai. 3. [IpakTuueckoe
UCTIOJIb30BaHUE BOTHYTHIX 3epKall. 4. MI3roToBICHUE MEPUCKOIIA H HAOIOACHHUS C TOMOIIIBIO
MO/IEJIH.

Xapakmepucmuka OCHOBHBIX 8UO08 0esIMENbHOCHIL!

VYrpaBidroT cBOeH O3HABATEIBHOM U ydeOHON AEsITeNbHOCTHIO TOCPEICTBOM IIOCTAaHOBKU
LeJIeH, INIAHUPOBAHUs, KOHTPOJIsL, KOPPEKLUUU CBOUX JIEUCTBUM U OLIEHKHU YCIIEITHOCTH
yCcBOCHMSI. BbIensitoT 1 GopMyupyroT O3HABATEIbHYIO Le/b. BBIIEISIOT KOJIMYECTBEHHBIE
XapaKTEPUCTHKN 0OBEKTOB, 3aJaHHbIEe CIIOBaMH. [ [pHHIMAIOT TO3HABATENbHYIO LIENb U
COXPAHSIOT €€ TP BBIIIOJHEHUU

yueOHbIX nercTBuid. Oco3HaIOT cBOU AeicTBUs. VIMEIOT HaBBIKM KOHCTPYKTUBHOI'O OOILIEHUS B
MaJIbIX IpyMmax.

Yes10Bek U npupoaa

ABTOMAaTHKa B Haulei xu3Hu. [Ipumeps! ncnonb30BaHNsl aBTOMATHUECKUX YCTPOMCTB B HAYKeE,
Ha IPOU3BOACTBE U B ObITY. CpenctBa cBsizu. Panno u teneBugeHue. AnbTepHaTUBHBIE
UCTOYHUKH dHEeprun. Buasl anektpocranuuii. Heo0X0quMocTh SKOHOMUU TPUPOJIHBIX PECYPCOB
Y UCIIOJIb30BaHU s, HOBBIX SKOJIOTUUHBIX U 0e30macHbIX TexHoyoruil. Hayka u 6e3omacHocTh
roaei.

Jlemoncmpayuu: 1. poroMaTepuasl U CIaiabI IO TEME.
Jlabopamopuvie pabomor. 1. 3yuenne neiCTBUN CPEICTB CBS3H, PAIUO U TEJIEBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCIU.

CaMocTosATEIbHO (HOPMYITUPYIOT TO3HABATENBHYIO 33/1a4y. YMEIOT (WU Pa3BUBAIOT)
CIIOCOOHOCTH C MOMOILBIO BOIIPOCOB 100BIBaTh HEIOCTAIOILYIO HH(POPMALHIO.

9 kJiace
Kunematuka

Crioco6b! onucanust MexaHuueckoro ABwkeHus. Cructema orcyera. [IpsMonanHeliHOe ABHKEHHE.
[IpsimonnHEHOE paBHOMEPHOE JIBMXKEHHE 1O IIIOCKOCTH. [lepemMenienne u CKopocTs npu
PaBHOMEPHOM IPSIMOJMHENHOM JBUKEHHUH I10 INIOCKOCTU. OTHOCUTENBHOCTD IBUKEHUS.
Cnoxenne nBukeHui. [IpuHIMI HE3aBUCUMOCTH IBHKEHU. KpuBOIMHEHOE IBUKEHHUE.
JIBm>keHue Tesa, OpOIIEHHOTO0 MO YIIIOM K TOpU30HTY. PaBHOMEpHOE IBUIKEHHE T10
OKPYKHOCTH. YTJ0Bas cKopocTs. Ilepros u yacrora Bpamenus. CKOpocTb

Y YCKOPEHHUE IIPU PAaBHOMEPHOM JBHIKEHUU 110 OKPYKHOCTH.

Jlabopamopnvle pabomoi(c ucnonb3oBaHueM odopyaoBanus «Touka pocTay):
W3ydenue ABMKSHUST CBOOOIHO MAAIOIIETO Tea.

N3ydyeHue ABUKEHUS 110 OKPYKHOCTH.

IIpumepnvie memol BPOSKMHBIX U UCCIEO08AMENLCKUX PAOOM:

OnpeneneHre CKOPOCTH PABHOMEPHOTO JIBIKEHUS TIPH UCIIOJIB30BAaHUN TPEeHakepa «0eropast
TIOPOMKKAY.

Hctopuueckas peKOHCTPYKIIUS ONbITOB ["anusies mo onpeneneHuio yCKOpEeHUs CBOOOIHOTO
naJeHus TeJl.



[TpuHIMIB paboTH! TPUOOPOB AT U3MEPEHHSI CKOPOCTEH U YCKOPEHUH.
[IpumeHeHne cBOOOHOTO aACHUS I U3MEPEHUS pEaKIH YeIOBeKa.
Pacuer TpaekTopuun IBHKEHUS ITepCcoHaken pacckazoB P.Pacmy.

Xapakmepucmuxa 0CHOBHBIX 81008 OessmelbHOCHU. YTCHAE U 00CYXICHUE TEKCTa CTaTeH
UHTEPHET-CalTOB, 00CYXKICHUE JIOKJIAIOB U MPE3ECHTAINN, COCTABIICHHE U PEIICHHE 3a]1ad,
obcyxeHue croco6oB perreHus (moaroroka k OI'D mo dusuke).

JInnamuka

WNueprnuansaeie cuctemsl oTcuera. Cuiia. 3akonsl HetoTona. [[BuskeHue tena noj aeiicTBueM
HECKOJIbKMX CHJI. [[BH>KEHUE CUCTEMBI CBA3aHHBIX Te. JIMHAMKUKa paBHOMEPHOTO ABUKECHUS
MaTepualbHON TOUKHU MO OKpYkHOCTH. Kitacchl cuit. 3akoH BCEeMUPHOTO TArOTeHUs. [{BrkeHne
maHeT. MIcKkycCTBEHHbIE CITyTHUKM.

Conneynas cuctema. Mcropus pazsutus npeacrasiennii o Becenennoit. CTpoeHue U 3BOTIONUS
Bcenennon.

Jlabopamopnule pabomui(c ucnoib3oBanuem odopynoanus «Touka pocTay):

M3mepenue Maccsl Tella ¢ UCIOIb30BAHUEM BEKTOPHOI'O Pa3JIOKEHUs CUIlbL. M3ydeHue
KMHEMaTHUKU U IMHAMHUKH PaBHOYCKOPEHHOTO JBM)KEHUS (Ha IMpuMepe MaluHbl ATByna). U
3y4€HHUE TPEHUSI CKOJIbKEHUS.

Ipumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM

I/ICTOpI/I‘leCKa}I PEKOHCTPYKI M OIIBITOB Ky.]'IOHa 1 AMOHTOHA MO OIPCACIICHUIO BCJIMYNHBI CHUJIbL
TPCHUS CKOJILXKCHUS. HepBI)Ie HNCKYCCTBCHHBIC CITYTHUKHU Semin.

Kak oTnmmyaroTcs MeXxaHndecKue IMPONLECChI HA 3emMiie 0T MEXaHUYECKHUX IMponeccoB B KocMmoce?
Tema ConHeYHO CHCTEMEL. OTKpBITI/IH Ha KOHYHKC II€pa.

Xapakmepucmuxa 0CHOBHbIX 8UO08 OessmebHOCMU: YTEHHE B O0CY)KICHHE TeKCTa CTaTen
WHTEPHET-CalTOB, 0OCYKJEHUE JOKIIA0B U MPE3CHTALINH, COCTaBIICHHE U PElICHHEe 3a/1aY,
obcyxenue crmoco6oB perrenus (moaroroska k OI'D mo ¢usuke).

HNMmnyabc. 3aKoH COXpaHeHUsI HMITYJIbCA

WNmnynsc. MI3mMeHenne ummynbca MaTepuanbHOM Touku. CucreMa Tell. 3aKOH COXPaHEeHUs
VMITYJIbCA.

HpuMeprle membsl NPOEKNIHbIX U UCCne008amenbCKux pa60m:

PeaxtuBHoe nBuxenue B npupoxne. Paccienosanue [TII ¢ moMonipro 3ak0Ha COXpaHEHUS
MMIYJbCA.

Xapaxmepucmuxa 0CHOBHBIX 8U008 0esmeNbHOCHU. YTeHHE U 00CY)KICHUE TEKCTa CTaTeH
UHTEPHET-CATOB, 00CY)K/ICHUE JIOKJIJIOB M MPE3CHTAIINH, COCTABJICHHUE U PEIICHHUE 3a/1a4,
oOcyxeHue croco6oB perreHus (moaroroka k OI'D mo dusuke).

CraTruka

PaBHoBecue Tena. MOMEHT cUJIbl. Y CIIOBUSI paBHOBECHUS TBEPAOro Tena. IIpocTeie MeXaHU3MBI.
Jlabopamopnwie pabomoi(c ucnonab3oBanueM odopyaoBanus «Touka pocTay):
OmnpeneneHne IEHTPOB Macc pa3IMYHbIX T (TPH Crocooa).

IIpumepHnvie membl npOEKMHBIX U UCCIE008AMENLCKUX PADOM:

[IpumMeHeHne MPOCTHIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3eMJISTHKH /10 HEOoCKpeoa.
HccnenoBanue KOHCTPYKIIMM BEIOCUIIEA.



Xapaxmepucmuxa 0CHO8HBIX 61008 OessmenbHOCmU. YTEHUE U 00CYXKICHHE TeKCTa cTaTei
MHTEPHET-CAlTOB, 00CYKICHHUE JIOKIIAI0B U MTPE3CHTALIMI, COCTABJICHUE U PEIlICHHE 33/1a,
obcyxeHue croco0oB perreHus (moaroroska k OI'D no ¢usuke).

Mexanuueckne KoJe0aHusl U BOJIHbI

Mexanunueckue konebanus. IIpeobpazoBaHue SHEPrUU NPU MEXaHUYECKUX KOJICOAHUSAX.
MareMaTHuecKuii U NPYKUHHBIH MasTHUKUA. CBOOOAHbIE, 3aTyXalOII1e U BBIHY)KICHHbIC
kosiebanus. Pesonanc. Mexanuueckue BoJIHbL. J[JIMHA U CKOPOCTh BOJHBL. 3BYK.

Jlabopamopnvle pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka pocTay):
N3yuyenue koneOGaHuil HUTSTHOTO MasiTHUKA.

Ilpumepnvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM

CtpyHHBIE MY3bIKaTbHbIE HHCTPYMEHTHI. KosiebaTenbHbIe CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapakmepucmuxa 0CHOBHbIX U008 OessmelbHOCMI: YTEHHE U 00CY)KICHHE TeKCTa CTaTen
UHTEPHET-CAlTOB, 00CYXXJCHHE JTOKJIAJ0B U NIPE3CHTAIHIi, COCTABJICHUE U PEIICHUE 3a/1a4,
obcyxenue crmoco6oB perrenus (moaroroska k OI'D mo dusuke).

JIeKTPOMATHUTHBIE KOJIe0AHUS U BOJIHbI

[Tepemennslii anekrpuueckuii Tox. KonebatenpHblil KOHTYp. BeiHYXIeHHbIE U cBOOOIHBIE DM
KosiebaHus. DM BOJIHBI U MX CBOWCTBA.

HpuMeprle membsbl NPOEKNIHbIX U UCCne008amenbCKux pa60m:

[TpuHLMIIBI paANOCBS3U U TeNeBUACHUA. Bnusiare OM n3nyyeHuil Ha )KUBbIE OPraHU3MBI.
N3roroBieHne yCTaHOBKH JUIsl IEMOHCTPAIMK ONBITOB 1o OMMU.

OnektpoMarauTHoe uznydenne CBU-neun. Mcropuueckast peKOHCTPYKIIUS OMBITOB AMIIEpa.

Xapakmepucmuka 0CHOBHBIX U008 OesamenbHOCmU. YTeHUEe U 00CYXIeHIe TeKCTa cTaTel
UHTEPHET-CAlTOB, 00CYK/ICHUE JIOKJIAJI0B U MPE3CHTAIINN, COCTABICHHE U PEIICHHE 3a/1a,
obcyxaeHue crnocobos perreHust (moarotoska k OI'D mo ¢usuke).

Onruka

HcTtounnku cBeta. JleiicTBUA cBeTa. 3aKOH MPSIMOJIMHEMHOTO paclipoOCTPAHEHHUsI CBETA. 3aKOH
oTpaxkeHus ceera. [loctpoenue n3o0paxxeHui B IIIOCKOM 3€pKaJie.

3aKOH MPEIOMIICHHS CBETA Ha IJIOCKOW IPaHULIE IBYX OJHOPOIHBIX MPO3PAYHBIX CPEL.
[Ipenomnenue ceta B npusme. Jlucnepcus ceera. SIBieHrEe NOJTHOTO BHYTPEHHETO OTPaKEHUS.
JIunssl. Tonkue nun3bl. [locTpoeHne n3o0paxxeHuil, co31aBaeMbIX TOHKMMU JIMH3aMu. ['11a3 u
3penue. Onruyeckue NpudopHl.

Jlabopamopnwie pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka pocTay):
DKcrepuMeHTaIbHas TPOBEpKa 3aKOHA OTPAKECHUSI CBETA.

N3mepenne mokazaresst mpeIoMIICHUS BOJIBI.

N3mepenne poKyCHOTO pacCTOSHUS COOMPAOIICH JTNH3HI.

IIpumepnvie memol npoOeKmMHbIX U UCCTIE008AMENLCKUX pAOOM:

Hcropus ucciienoBaHusi CBETOBBIX SIBICHUM.

Hcropuueckas pekoHCTpyKIusA Teneckona ["anumnes.

M3rorosnenue kajengockomna.



Xapaxmepucmuxa 0CHO8HBIX 61008 OessmenbHOCMU. YTEeHUE U 00CYXKIEHHEe TeKCTa CTaTei
MHTEPHET-CAliTOB, 00CYKICHUE JIOKJIAJ0B U MIPE3CHTAIINI, COCTABICHUE U PEILICHHE 3a/1ad,
obcyxeHue croco0oB perreHus (moaroroska k OI'D no ¢usuke).

Pdu3uKa aToOMa H aTOMHOI0 aaApa

Crpoenue atoma. [lornomenue u ucnyckanue cBera aroMmamu. Ontuueckue crekTpbl. OnbIThI
Pesepdopna. [Inanerapuas mozens aroma. CTpoeHHE aTOMHOTO siipa. 3aps0BO€ U MacCOBOE
yucia. SIiepHble CHIIbl. DHEPrus CBA3M aTOMHBIX sJiep. 3aKOH paJIMOaKTUBHOTO pacraja.
Anbda- u 6era-pacnansl. [IpaBuna cmemenus. Snepusie peakuuu. [lenenue u cuuTes saep.
SAnepnas snepreruka. Mcrounuku sneprun ConHia u 3Be3/1. Perucrpanust aaepHbIX U3y4eHUH.
BnusiHue pagnoakTUBHBIX M3J1YY€HUN HA JKHUBbIE OpraHu3Mbl. Jlo3umeTpus. JKoaorudeckue
poOJIeMBI SIIEPHOM SHEPreTUKH.

Ipumepnvie memovl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM
Hcropus n3ydeHuns aroma.

N3mepenne KIIJI comneunHoii 6aTapew.

HeBunMeble n3nydeHus B CHEKTPE HArpEThIX TEJ.

Xapakmepucmuxa 0CHOBHbIX U008 OessmelbHOCMI: YTCHHE U 00CY)KICHHE TeKCTa CTaTen
UHTEPHET-CATOB, 0OCYKJCHHE JTOKJIJI0B U NPE3CHTAIIHIA, COCTABIICHUE U PEIICHUE 3a/1aY,
obcyxenue crmoco6oB perrenus (moaroroka k OI'D mo dusmke).

@opMbl OPraHu3anuu 06pa3oBaTeIbLHOIO Mpolecca:
- IpyHIoBas;

- UH/IUBUIyaJIbHAS,

- (ppoHTaNTBHAS.

Benyuue TeXHOIOTHN

I/ICHOHBSYI-OTCH QJICMCHTHI CIICAYIOIIUX TEXHOJIOTHH IMPOCKTHAH, HpO6HCMHOFO O6y‘lCHI/I$I,
I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHaH, KPUTHYCECKOI'O MBINIJICHNUA, HpO6J’I€MHOFO Juajiora,
urposBas.

OcHoBHBIC MeTOAbI Pa0OTHI HA YPOKe:!

Be,Z[YH_II/IMI/I METOJaMU 06y‘~IeHI/ISI SABJISIFOTCS. IIElCTI/I‘-IHO'l'IOI/ICKOBOI\/'I, METOJ MaTEMATHIYCCKOI'O
MOACIIMPOBAHUA, aKCMOMAaTUYECKHM METOI.

DopMbI KOHTPOJIA:
Tak kak 3TOT KYpPC ABJIACTCA JOIIOJTHUTEIBHBIM, TO OTMCTKA B Oajutax He CTaBHUTCS.

VYyamuiics yauTcst OlleHUBaTh ce0s U APYTUX caM, YTO MO3BOJISET pa3BUBATh YMEHUS
caMOaHaJu3a U CIIOCOOCTBYET PA3BUTHIO CAMOCTOSTEILHOCTH, KaK CBOMCTBY JIUYHOCTH
ydaierocs. BelABiIeHHE IPOMEKYTOYHBIX U KOHEUHBIX PE3YJIBTATOB YYaIlUXCs IIPOUCXOJUT
yepe3 MPaKTUYECKYIO JeATENbHOCTh; 3aUETHbIE paOOTHI:

* TeMaTUYeCKas TI0I00PKA 33124 Pa3IMIHOTO YPOBHSI CIIOKHOCTH C MIPEICTABICHHEM Pa3HBIX
METOJIOB PELICHUS B BUJIC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTaluu, (-
aHMMaNuM, BUeoponka i Web - crpanunubl (caiiTa)

* BBICTABKa [IPOEKTOB, IIPE3EHTALINN;

* IGMOHCTpAIHS SKCIIEPHUMEHTA, KAYECTBEHHOM 3a/1a4 C Ka4eCTBEHHBIM (YCTHBIM HJIHM B BUIC
NPUIIOKEHHUS, B TOM YHCIIe, IPE3CHTAIMel) OMUCaHneM MpoLiecca Ha 3aHATHH, (pecTUBale
9KCHEPUMEHTOB; HU3NYECKUE OJTUMITUAMIBL.






Kanennapuo-teMaTnyeckoe njaHupoBanue 7 Kiace

Ne | lara Tema ypoka Hcnoab3zoBanue IpUMeUYaHue
n/n | POBCACHUA o0opynoBaHusi
HeHTpa
Ilinan | ®akr .
eCcTeCTBeHHOHAYYHOM
U TEXHOJIOTHYECKO
HanpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBoanoe 3anstue. Llenu u 3anaun Komnerorepnoe
1 Kypca. TexHuka 0e30MacHOCTH. obopynoBaHue
2. PoJib DkcniepuMeHTAa B KU3HU YesioBeka (34)
Cucrema eMHUL, IOHATHUE O KomnerorepHoe
obopynoBaHue
2 MPSIMBIX M KOCBEHHBIX U3MEPEHUSIX
Ou3ndecKuil IKCIIePUMEHT. ObopynoBanue st
€MOHCTPALUI
Bunsl husndeckoro skcrepuMenTa. A pan
[MorpemHocTh M3MepeHus. Buabt
MOrpelHOCTeR n3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JIaGoparopHas paboTa O6opynoBaHue ais
«M3mepenune o0bemMa TBEPIOTO 1a00paTOPHBIX pabOT
U YYCHHUECKHUX
tenay». [IpaBuna opopmiaeHus Y1
OTIBITOB
4 nabopaTOpHOM paboTHI.
3. Mexanuxka (84)
PaBHOMEpHOE 1 HEpaBHOMEPHOE ObopynoBanue st
5 JBUKEHUS. nabopaTtopHbIX padboT
U YICHHYECKUX
I'paduueckoe nmpeacraBieHue OTBITOB (Ha 6a3e
6 — KOMIUIEKTOB JIJIsI
' (0)RC))]
Pemenue rpadgudeckux 3amgad,
pacyer myTu U CpeHel CKopocTr
7 HEPaBHOMEPHOTO JIBHKEHUSI.
[NonsiTre MHEPIMH U UHEPTHOCTH.
8 LenTpobexHas cuna..
9 Cwuita ynmpyrocTu, cuia TpeHus O6opynoBanue st




JlaGoparopHas paboTa
«ccaenoBaHnue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BOZHUKAIOIICH B

MPYXUHE, OT CTETEeHN JehopMaIiu

71a00paTOpHBIX paboT
U YYCHUYECKUX
onbITOB (Ha Oa3e
KOMITJIEKTOB JJIsI
(0)RC))]

10 MPYKUHBDY.
JlaGopaTopHas pabota
«Omnpenenenue ko3P puipeHTa
11 TpPEHUsI Ha TPUOOMETpE».
JlabopaTtopHas pabota O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH nabopaTtopHbBIX padboT
U YYCHHUECKHUX
CWJIBI TPEHUS OT CHIIBI
OTIBITOB
12 HOPMAJILHOT'O JaBJICHUS».
4. I'mapocratuka (124)
13 [TnoTHoCTh. 3anaya naps ['epona ObopynoBanue st
JIEMOHCTpaIu
Pemenue 3aga4 noBBILIEHHOMN
CJI0)KHOCTH Ha pacueT TNIOTHOCTU
14 BEIIECTBA.
Pemenue 3a1a4y mOBBIIEHHOM ObopynoBanue st
€MOHCTpalHil
15 CIIO)KHOCTH a pan
JlaBieHue KHUAKOCTH U raza. 3aKoH
16 IMackans
17 Coobmmaromumecs: Cocybl.
JlabGopaTtopHas pabota O6opynoBanwue st
18 «3roroBnenue Mmonenu (poHTaHA» | TAOOPAaTOPHBIX padoT
U YICHHYECKUX
JIaboparopHast paboTa ombITOB (Ha 6aze
19 «3rorosienne Mogenn Gonrapay | NOMIICKTOB JULd 013
3axon Ilackamns. Jlapnenue B
KHUJKOCTSAX U razax.
l'unpaBnuyeckre MalvHBbIL.
20 Coo01aronuecs: CoCy/bl.
BrrTankusaromas cuia. 3aKoH ObopynoBanue st
€MOHCTpPALNI
21 Apxumena. A pan




JIaboparopHast paboTa

«BrIsscHEeHUE YCJIOBHA IJIaBaAHUSA

ObopynoBanue st

nabopaTtopHbIX padboT
U YYCHUYECKUX

TEI».
22 OIIBITOB
biok 3aga4y Ha 3axkoH Ilackains, O6opynoBanue st
EMOHCTpalui
23 3aKOH ApXuMesa. A patt
brok 3agaqg na 3axon Ilackans,
24 3aKOH ApXuMena.
5. Craruka (104)
25 Bbiok. Preryar. ObopynoBanue st
JIEMOHCTpauii
PaBHoOBecue TBepabIX TEN. MOMEHT
26 cubl. [IpaBruIo MOMEHTOB.
Hentp Tsxectu. MccnenoBanue ObopynoBanue st
27 Pa3IUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpaIui
KomOuHMpOBaHHbIE 33124,
28 WCIIOJIb3YS YCIOBUS PABHOBECHS.
KomOunmnpoBanHbIe 3a1a4H,
29 WCIIOJIBb3YS YCIIOBUS PAaBHOBECHS
JIaGoparopHas paboTa Oo6opynoBaHue ais
«M3roToBnenue padoraromieit nabopaTopHbIX padboT
U YYEHUYECKHX
cucteMsl 6510k0B». OpopmieHue ya
ombITOB (Ha 6aze
30 paboTHI. KoMrIuiekToB 1iyist OI'D
Pabora nag npoextoM «biokm».
JlabopaTtopHas pabota
«M3roToBnenue padoraromiei
31 CUCTEMBI OJIOKOB.
JIaGoparopHas paboTa Oo6opynoBaHue ais
«M3roToBnenue padoraromiei 1a00paTOPHBIX pabOT
U YYCHHUECKHUX
CUCTEMBI OJIOKOB.
32 OIIBITOB
33 OdopmieHue paboOTHI. KommsrotepHoe
obopymoBaHue
34 3amura nmpoeKTOB.




KanennapHo-remaTuyeckoe njaHupoBanue 8 Kiace

Ne | [ara Tema ypoka Hcnoab3oBanue IIpUMEYaHue
ni/n | MPOBCACHHA o0opy10BaHMs
LeHTpa
Ilinan | ®akr .
ecTeCTBEHHOHAYYHOif
U TeXHOJIOrM4eCKOi
HAINIPaBJIEHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBoanoe 3anstue. Llenu u 3anaun | Komnerorepnoe
1 Kypca. TexHuka 6e30macHOCTH. obopynoBaHue
2. TeruioBble siBjieHus (12 4)
Paznoobpazue TemnoBbix KommerorepHoe
spieHuil. TernnaoBoe pacipenue | o0opyIaoBaHUE
2 TeNl.
JlaboparopHas paboTa ObopynoBanue st
«3MeHeHust JUTMHBI Tela pu 71a00paTOpHBIX padboT
Y YIEHUYECKUX
HarpeBaHUU U OXJIXKICHUI.
3 OTIBITOB
Tennonepenaua HaGmonenue O6opynoBanue ais
JIEMOHCTpanuin
TETIONPOBOAHOCTH BOJIBI U
4 BO3/1yXa.
JlabopaTtopHas pabota O6opynoBanue st
«M3mepeHune ynenbHOn 71a00paTOpHBIX padboT
. Y YIEHUYECKUX
TETMIOEMKOCTH Pa3JInYHbBIX
ombITOB (Ha 6aze
5 BEILIECTBY. KomIuiekToB mist OI'D
[InaBneHue u oTBepIEBaHUE.
JlaGopartopHas pabota «OTIuBKa
6 napauHOBOTO COJJIATHKAY
JIaGoparopHas paboTa Oo6opynoBaHue ais
«Habmroenue 3a miaBieHuEeM 71a00paTOpHBIX paboT
Y YIEHUYECKUX
JBAA»
7 OIIBITOB
Pemrenue onuMnuaaHpIX 3amaq O6opynoBanue st
JIEMOHCTpanuin

Ha ypaBHEHHUE TEIJIOBOTO
OataHca




Pemenue OJIMMIIMAaJHBIX 3aJa4

O6opynoBanue s

- €MOHCTpaLHi
9 HA PacyéT TEIUIOBBIX MPOLIECCOB | pall
10 JlabGopaTopus kpuctaorpadpuu.
Hcnapenue u koHaeHcalUs. ObopynoBanue st
11 JIEMOHCTpanuit
CocraB atmocdepsl, Ob6opynoBanue 1Jis
€MOHCTpalHi
HaOJII0/IeHUE TIepexo/a a palt
HEHACBILIEHHBIX MTapOB B
12 HaCBIIICHHBIE.
BrnaxxHocTh Bo3ayxa Ha pa3HbIX ObopynoBanue st
13 KOHTHHEHTAX JIEMOHCTpaIui
3. Dnexkrpuueckue sipaeHus (8u)
Mukpomup. Mojenu atoma, OOGopynoBaHue aJis
€MOHCTpalMi
14 cyliecTBoBaBiue a0 Hadyana XIX A pan
Hcropust OTKpBITUS U AEUCTBUSA Kommnsrorepnoe
obopymoBaHue
15 rajbBaHUYECKOTO DJIEMEHTA pyA
Hcropus coznanus
AEeKTPOPOpPHOI
16 MaIIHHBI
Oneitel Bonbra. Onexkrpuyeckuit | KomnbrorepHoe
obopynoBaHue
17 TOK B DJIEKTPOJIUTAX. pyA
Pemenne onmumnuagueix 3a1a4d Ha | OO0opymoBaHue st
€MOHCTpalHil
18 3aKOHBI IOCTOSTHHOTO TOKa a pan
Habmronenue 3aBucuMoctu ObopynoBanue st
JIEMOHCTpanui
COTMPOTUBIIEHUS IPOBOIHUKA OT
19 TEMIEPATYPHI.
JlaGopaTopHas pabota O6opynoBanwue st
«OrmpeneneHue CTOMMOCTH nabopaTtopHbIX padboT
M3pacX010BaHHOM " yququCKgIX
ANEKTPOIHEPTHH OMLITOB (Ha base
KomIuiekToB mist OI'D
10 MOIITHOCTH TIOTPEOUTEIIS U TI0
20 CYETYUKY)
Pemenue onmuMnuaaHeix 3a1a4 O6opynoBanue s
. €MOHCTpPALNI
21 Ha TEIUIOBOE IEUCTBHUE TOKA A pan
4. DJeKTpOMarHuTHbIE ABJIeHus (34)
22 DNEeKTPOMarHUTHBIC SIBICHUS. O6opynoBanue st




DNEeKTPOU3MEPUTETHHBIE JIEMOHCTpAIuit
IpUOOPBI.
MaruuTtHas aHoManusl. ObopynoBanue st
MarnutHsie JIEMOHCTpauun
23 Oypu
PaznoBugHoCTH
24 AJICKTPOIBUTATEIIEH.
5. Onruyeckue siBJaeHus (74)
HcTounuku cBeTa: TEIIoBbIE, ObopynoBanue st
€MOHCTpaLHil
25 JIFOMUHECIIEHTHBIC a pall
DKCHEepUMEHT HAOJIIOACHHE.
MHuorokpatHoe u3zo0paxeHue
MpeMeTa B HECKOJIBKHX TIOCKUX
26 3epKaax.
M3roToBUTH IEPUCKOI U C €T0 O6opynoBanue st
€MOHCTpalMi
27 TTOMOIIIbIO TTPOBECTH HAOJIOICHHS A pan
[IpakTUueckoe UCIOIb30BaHIE O6opynoBanue st
€MOHCTpaLHi
28 BOTHYTBIX 3€pKall a patt
3puTenbHbIE UIUTIO3UH, ObopynoBanue st
JIEMOHCTpanuin
MOPO’KIaEMBIE TTPEIIOMIICHUEM
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTHKA
Hcnonp3oBanue 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HAIIEH KU3HH . KommerorepHoe
obopymoBaHue
33 Panno u teneBunenne
AnbTepHATUBHBIC UCTOYHUKU
34 sHeprur. Buapl 2JIeKTpOCTaHIINMA
Hayka ceronns. Hayka u
35 0€30MacHOCTh JOJICH.




KaneﬂnapHO-TeMaTuquKoe IJIAHUPOBAHHE 9 kJacc

No | Jlara Tema ypoka Hcnoab3oBanue [IpUMEYaHue
MIPOBEACHUS
n/n | "POBCA 000py10BaAHHSA
LHeHTpa

ILnan | dakT .
€CTeCTBEHHOHAYYHOH

M TEXHOJOTHYeCKO

HAINPaBJIEHHOCTEH




«Touka pocra»

1. Beenenue (14)

BBoanoe 3anstue. Llenu u 3anaun | KomnerorepHoe
1 Kypca. TexHuka 0e30MmacHOCTH. obopynoBaHue
2. Kunemartuka (7 4)
Crioco6b! onucanus Ob6opynoBanue 1Jis
JIEMOHCTpanun
2 MEXaHUYECKOI'O IBH>KEHUS
[IpssmMonuHetHOE paBHOMEPHOE O6opynoBanue st
€MOHCTpaLHi
JBUKEHHE T10 TIIOCKOCTH? A pan
Cmortps
3 13 KaKoW TOYKHU HAOJII0AaTh
OTHOCUTENBHOCTH IBHKEHUSI. ObopynoBanue st
. €MOHCTpaLHil
4 Ci10)keHe IBUKEHUIA. A pan
Jlabopamopusie pabomul. ObopynoBanue st
«3ydenue IBUKEHUS CBOOOTHO | JaOOpaTOPHBIX padoT
U YYCHHUECKHUX
najaromiero tenay, «M3zydenue
OTIBITOB
5 JBUKCHHSI TeJIa IO OKPY>KHOCTH
Kak u xyna nmonerena BumnaeBast | OOopynoBaHue ais
€MOHCTpalHil
koctouka? Pacuer TpaekTopuu a pan
JIBUKESHHUSI T€J U TIePCOHaKEH
pacckasos P.Pacmo o
6 Mirouxay3eHe
Hctopudeckast peKOHCTPYKITUS O6opynoBanue s
MOHCTpALIUI
onbITOB ["anuiiest mo AICMOHCTpall
OIIPEEIICHUIO
7 YCKOpeHHUs g.
Omnpenenenne CKOpoCTU Ob6opynoBanue 1Jis
JIEMOHCTpanuin
PaBHOMEPHOTO JIBIKEHUS TIPH
HCIIOJIb30BAaHUH TPEHaXepa
8 «OeroBast TOPOKKa.
3. Iunamuka (84)
Cuna Bonu, cuna yoexxaenus unn | O6opynoBaHue IS
€MOHCTpPALNI
9 cuia - pu3ndecKas BeJIMINHA? a Tpan
Jlabopamopnas paboma: O6opynoBaHue s
10 «3mepenune Macchl Tenay 1abopaTopHbIX padboT
U YICHHYECKHUX
11 JIBU>KeHUe Tena oI ACCTBHEM | OIBITOB




HECKOJBKHUX CHUJI

I[BI/I)KCHI/IG CHUCTCMBbI CBsI3aHHBIX

ObopynoBanue st

€MOHCTpPALNI
12 TeN a palt
Jlabopamopnule O6opynoBanue ais
abomsi’: «3ydeHue TpeHUs
p ya p nabopaTtopHbIX padboT
CKOJIbKEHUS»
U YYCHHUYECKHUX
13 OTIBITOB
JluHamuKa paBHOMEPHOTO ObopynoBanue st
14 JBUKEHUS 110 OKPYKHOCTH JIEMOHCTpaIui
Hctopus pa3Butus ObopynoBanue st
MpeICTaBICHUN JIEMOHCTpaIu
o Bcenennoii. Conneunast
15 cucrema.
OTKpBITUS HA KOHYUKE TIEpA. ObopynoBaHue st
€MOHCTpPALUI
[lepBble UCKYCCTBEHHBIE a pall
CIyTHUKU
16 3eMIIn.
4. Amnyabce. 3aK0H cOXpaHeHHs HMITYJabca (34)
17 Kak BbI iXTy Ha30BeTE... Kommnsrorepnoe
obopynoBaHue
PeakTtuBHOE ABUXEHUE B
18 IpUpOIE.
Paccnenosanue A TII ¢ momonipio | Komneroreproe
o0opynoBaHue
19 3aKOHA COXPAHEHMs UMITyJIbCa pyA
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBanue ais
«OrmpeneneHue IMEHTPOB Macc nabopaTtopHbIX padboT
U YICHHYECKUX
pa3IUYHBIX TeN (TPH CII0co0a)»
20 OMBITOB
[Ipumenenne mpocThIxX Kommnsroreproe
MEXaHU3MOB B CTPOUTEIBCTBE: OT | 000pYyIOBaHKE
3eMJISTHKH 10
21 Hebockpebda
6. Mexann4yeckue Kojedanus M BOJHBI (34)
Bunapl MasiTHUKOB U UX O6opynoBanwue st
22 KoJe0aunii JIEMOHCTpanui
23 UYro nepeHocuT BosHa?

24

KonebarennHble CUCTEMEI B




MIPUPOJE U TEXHUKE

7. DJIeKTPOMArHUTHBIE KOJIe0aHUS U BOJIHBI (24)

DKCrepuMEHTAIbHAS ITPOBEPKa KommerorepHoe
. o0opynoBaHue
25 CBOMCTB DM BOJIH. pyA
HUccnenoBanue Komnerorepnoe
ANEKTPOMArHUTHOTO o0opynoBanue
26 n3nydennss CBU-neun
8. OnrTuka (44)
. I3roroBienue moienu KommerorepHoe
. obopynoBaHue
27 KaJIeH0CKoIa. pYA
DKcrnepuMeHTalIbHAs [TPOBEPKa ObopynoBaHue st
€MOHCTpALNI
28 3aKOHA OTPAXKEHUS CBETA. a pall
Jlabopamopnas paboma: O6opynoBanue st
«3mepenune nokasarens nabopaTtopHbIX padboT
U YYCHHUECKHUX
MIPEIOMIICHHUS BOABD»
29 OTIBITOB
Kak ornnuarorces nokasarenu ObopynoBanue st
€MOHCTPALMI
30 MIPEJIOMJICHHUS [IBETHOTO CTEKJIA a pan
9. ®u3uka aToMa U aATOMHOIO siApa (44)
[Tornomenre u uCITycKaHue KommerorepHoe
cBeTa obopynoBaHue
31 atoMamu. Ontuueckue crekrpel. | KommnberorepHoe
obopynoBaHue
Nzmepenne KI1J1 comneunoi
32 Oatapeu
BnusiHue pagmnoakTHBHBIX
33 U3ITy4eHUH Ha )KHUBbIE OPTaHU3MbI
CriocoOpb!I 3aIUThI OT
34 PaZAMOaKTUBHBIX U3JTydEHUN




