


Ili1anupyemMbie pe3yabTaThbl 0CBOCHUS NIPOrPAMMbI BHEYPOUHOM AeATEJIbHOCTH
JInuHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUIN YUaIIMXCS:

* yaeOHO-TI03HABATEIHHBI MHTEPEC K HOBOMY YUCOHOMY MaTepuaidy M CrocodaM pemieHus
HOBOM 3a7a4H;

* OpUEHTAIlMs HAa MMOHMMAaHHWE MPUYUH yCIieXa BO BHEYYEOHOU ACATENHHOCTH, B TOM YHWCJE Ha
CaMOAHAJIM3 U CaMOKOHTPOJIb Pe3y/bTaTa, Ha aHaJIU3 COOTBETCTBHS PE3yJbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a]1a4u;

* CIOCOOHOCTH K CAMOOILIEHKE Ha OCHOBE KPUTEPHUEB YCIICITHOCTH BHEYUEOHOH NI TETHHOCTH;
Obyuarowuiicst noiyyum 803MONCHOCIb O YOPMUPOBAHUSL:

* BHYTPEHHEH TMO3WLHUM IIKOJbHUKA HA YPOBHE IMOJIOKUTEIBHOIO OTHOUIEHHS K IIKOJE,
MMOHUMAaHUsI HEOOXOJUMOCTH YYECHHS, BBIPAXKEHHOTO B Mpeo0IaJaHuu yueOHO-TT03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM yCTONYHMBOM yueOHO-TIO3HABATEIBHON MOTUBAIIUH YUEHUS;

* YCTOWYMBOTO y4eOHO-II03HABATEIBHOIO MHTEPECA K HOBBIM 00IIMM crioco0aM petieHus 3a1ay.

MertanpeaMeTHble:

B cepe peryasiTHBHBIX YHUBEpCATbHBIX YU€OHBIX JIEHCTBUMA yJaIIUXCS:

* INIAHUPOBATH CBOU ,HCfICTBHSI B COOTBETCTBHHU C ITOCTaBJICHHOM 33)13‘16171 " YCIOBUSMH €€
pcannsanuu, B TOM YUCJIC BO BHYTPCHHEM IIJIAHC,

® YUYUTBIBATh YCTAHOBJICHHBIC IIpaBHJjia B INIAHUPOBAHUU U KOHTPOJIC crocoda PEUICHUA,
¢ OCYILICCTBIIATDH HTOTOBBIM U ITOIIArOBBII KOHTPOJIb I1I0 PE3YJIbTATY,

¢ OIICHMBAThb IMPAaBUJIbBHOCTL BBIIIOJIHCHUA ﬂCﬁCTBHH Ha YPOBHC aI[eKBaTHOfI pCTPOCHeKTHBHOﬁ
OLCHKH COOTBETCTBUA PE3YJIILTATOB Tpe6OBaHI/IHM HaHHOﬁ 3aJa4yu 1 3az[aqH0171 O6J'IaCTI/I;

* QJICKBaTHO BOCIPUHHUMATh MPEUIOKEHUS U OLEHKY YYMTENCeH, TOBapUlEH, pOAUTEIEH U
JIPYTUX JIOJIEH;

* pa3In4aTh Coco0 U pe3yabTar JeHCTBUS.
Obyuarowuiics NOIYYUM 03MONCHOCb HAYUUMCA:

¢ B COTPYAHHUYCCTBE C YUUTCIIEM CTABUTH HOBBIC y‘le6HHe 3aJa4u,

¢ IPOSABJIATE IIO3HABATCIIBHYKHO HWHUIIUATHBY B y‘le6HOM COTPYAHHNYICCTBEC,CAMOCTOATCIILHO
AACKBATHO OICHUBATH MPABHUIIBHOCTH BBIIIOJHCHUA JIEHUCTBUS M BHOCHUTh HeO6XOI[I/IMBIe
KOPPEKTHUBLI B UCIIOJIHCHUEC KaK 10 XO4Yy €r0o peajin3alvu, TaK U B KOHIC JEeHCTBUA.

B cdepe mo3zHaBaTe1bHbIX YHUBEPCAIBHBIX YU€OHBIX ASHCTBUM ydaluxcs:

* OCYILECTBJIATh MOUCK HEOOXOIUMON MH(pOpMalMU JUIs BBIMOJIHEHUS] BHEYYEOHBIX 3aJaHUN C
UCIOJb30BAHUEM YUeOHOI JnuTeparypel W B OTKPHITOM HH()OPMALMOHHOM MPOCTPAHCTBE,
SHIMKIIONEINH, CHPaBOYHUKOB (BKJIIOYAsl DJEKTPOHHBIE, IHU(POBBIE), KOHTPOIHUPYEMOM
IIPOCTPAHCTBE

HNHurepHera;

* OCYILECTBJIATH 3amuch ((huKcaiuio) BEIOOPOYHON MHPOpMaLUU 00 OKPYXKAIOIIEM MHUPE U O
ce0e caMoM, B TOM YHCII€ ¢ TOMOIIbIo nHCTpyMeHToB UKT;



* CTPOUTH COOOIIEHHUS, TIPOEKTHI B YCTHOM U MMCbMEHHOM (hopme;
* IPOBOJIUTH CPAaBHEHUE U KIACCU(UKAIHIO 110 3alaHHBIM KPUTEPUSIM;
* YyCTAHABJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U B U3y4aeMOM Kpyre sBIICHUI;

* CTPOUTH PACCYXKJICHUS B (OpPME CBS3M MPOCTHIX CYXJIECHUH 00 0OBEKTE, €ro CTPOCHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics NOIYUUM 803MONHCHOCTb HAYYUNBCA.!

* OCYIIECTBJIATh PACIIUPCHHBIN MOUCK MHPOPMAIIUU C UCIOJIB30BAHUEM PECypCOB OMOIMOTEK H
cetu HTepHeT;

* 3aMKCbIBAaTh, (PUKCUPOBATH MH(OPMALMIO 00 OKPYKAIOUIUX SBJICHUSAX C IOMOILBIO
nactpymentoB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHNUS B YCTHOM U MUCBMEHHOU (hopMe;

* OCYILECTBJIATh BHIOOP HamOoJsiee d3PPEKTUBHBIX CIIOCOOOB peIIeHHUs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBU;

® CTPOUTDH JJOTHUYCCKOEC PACCYXKJICHUC, BKITIOYAIOIICE YCTAHOBICHUEC l'IpI/I‘—II/IHHO-CHG}ICTBCHHLIXCBSISCﬁ;

* MOTYT BBIUTH Ha TEOPETHUECKUH YPOBEHb pEIICHHs 3aJay: pelIeHHEe IO ONpEeIeIEHHOMY IUIaHy,
BJIaJICHHE OCHOBHBIMH ITPHEMaMH PEILIeHNUs, 0CO3HAHUS IEATEIbHOCTH 110 PEIIeHUI03a/]auu.

B chepe koOMMyHMKATHBHBIX YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

¢ aJICKBATHO MCII0JIB30BaTh KOMMYHHUKATHUBHBIC, NPCKIEC BCCTO - PEUYCBLIC, CPCACTBA JId PCHICHUSA
Pa3IMYHbIX KOMMYHUKATHBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOILEHHE, BIIAJETh JUATOTHYECKOM
(dhopMOil KOMMYHHKAITUHU, WCIOJB3Ysl, B TOM 4umciie cpeactBa U mHCTpyMeHThl MKT u mucrtaHMOHHOTO
OOIIIEHNS;

* TOMyCKaTh BO3MOKHOCTb CYIIECTBOBAHUS Y JIIOJEH pa3IUYHbIX TOYEK 3pEHHs, B TOM YMHCIE HE
COBIAJAIOIIUX C €ro COOCTBEHHOW, M OPHEHTUPOBATHCA Ha TO3MIMIO MapTHEpa B OOUICHUH U
B3aUMO/ICHCTBUH;

* YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHALIMU PA3IMYHBIX TO3UIIUHA BCOTPYTHUYECTBE;
* popmynHrpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

¢ IOTOBApuBaTbCA MU IIPHUXOJHUTH K O6H.[CMy PEUOICHHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM 4YHCIIC B
CUTyalluUl CTOJIKHOBCHUSA UHTCPECOB;

06)/’{61}01/{/;141/70}1 nOY4um 603MOINCHOCNTb HAYUUMBCAL.!

® YUYUTBIBATb U KOOPAUHUPOBATHL B COTPYAHUYCCTBE OTIUYHBIC OT CcOOCTBEHHOM IIO3UIIHUH ,Z[pWHXJIIO,HCfI;
® YUYUTBIBATH PA3HBIC MHCHHU U UHTCPECHI U 000CHOBBIBATh CO6CTB€HHYIO IIO3HUIIHUIO,

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH M IIOJIX0I0B K PELICHUIO HpO6HeMBI;

¢ ApryMmeHTUPOBATH CBOIO MMO3UIHUIO U KOOPAWHHUPOBATH €€ C MO3ULUAMU IMAPTHEPOB BCOTPYAHUYCCTBE IIPU
BLIpa6OTKC o6mero peuicHusd B COBMECTHOM ACATCIBHOCTH

* 33]1aBaTh BOIPOCHI, HEOOXOAUMBIE Ul OPraHU3alMK COOCTBEHHOH NEATENBbHOCTH M COTPYAHUYECTBA C
IIapTHEPOM;

¢ OCYHICCTBJIATDH B3aHMHBIN KOHTPOJIb U OKa3bIBATh B COTPYIHUYCCTBC HCO6XOI[I/IMYI-OB38.I/IMOHOMOH_IB.

IIpeamerHbIe:



- OPUEHTHPOBATHCS B ABJICHHUIX H 00BEKTaX OKPYKAIOIIEr0 MUPA, 3HATH TPAHUIIBI UXTIPUMEHHUMOCTH;
- MIOHUMATh ONpeeTIeHU (PU3MUECKUX BEIMYMH M IOMHUTH OTIPEACIISIOIne (GOPMYIIbL;

- MIOHUMATh KaKuM (PU3WYECKUM MPHUHIUIIAM U 3aKOHAM TOJUMHSIOTCS T€ WIM MHBbIE OOBEKTHI U SBJICHUS
IIPUPOJIBI;

- 3HAaHUE MOJIEJIM TIOUCKA PEILIeHUH AJIs 33/1a4 10 (PU3HKE;

- 3HaTh TEOPETHUYECKUE OCHOBBI MATEMATHUKHU.

- IpUMeYaTh MOJEIH SIBJICHUN U 00BEKTOB OKPYKAIOIIETO0 MUPA;

- AQHAIM3UPOBATh YCIOBUE 3a]1a4H;

- nepeopMyIupOBaTh U MOJIEIUPOBATh, 3aMEHATh UCXOAHYIO 3aJjauy IpYyrou;
- COCTABJIATH IUIAH PEIICHHUS;

- BBIIBUTATh U ITPOBEPSTH NPEUIaraeMble Ui PEIICHHS THIIOTE3bI;

- BJIaI€Tb OCHOBHBIMHU YMCTBCHHBIMHU ONICpALIUAMH, COCTABJIAIOIIMMHU IMOUCK PCIICHHUA 3aJa4u.

Conep:xanue nporpaMMbl BHEYPOYHOI 1eATeIbHOCTH
7 kjaace

Beenenue. Brognoe 3anstue. Llenu n 3amaun kypca. TexHuka 6€301macHOCTH.
PoJb 3kcniepuMeHTAa B )KM3HHM YeJI0BeKA.

Teopusa: V3yuuth OCHOBBI T€OpUHU MOTpemHocTei. [lorpemHocTH mpsiMbIX M KOCBEHHBIX
W3MEpPEHMI, MAaKCHMaJlbHasg TMOTPEIIHOCTh KOCBEHHBIX HW3MEPEHUM, y4e€T NOTPEIIHOCTEH
M3MepeHui mpu noctpoeHnu rpadukos. [IpeacraBieHue pe3yabTaToB U3MEPEHHA B dopMme
TaOIuI] ¥ TpadUKOB.

IIpakxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEH MPUMEHSATH MPHU BHITIOJHEHUU SKCIEPUMEHTATbHBIX
3aj1a4, IPAaKTHYECKUX PadoT. (¢ MCmoIb30BaHneM obopynoBanus «Touka pocray)

Xapakmepucmum OCHOBHbBIX 8UO008 0esMENbHOCIU.

[IpuBouTH TIpHMEpPHl O00BEKTOB U3y4eHHS (PU3UKU (Ppu3nueckue sBICHHS, (PU3NUECKOE TEIO,
BeIecTBO, (hu3mdeckoe noJjie). Habmonate 1 aHamm3upoBaTh (hu3ndecKue sBiieHUs ((GUKCHPOBATH
U3MCHEHHsSI CBOMCTB OOBEKTOB, CpaBHMBaTh HMX M 0000marp). [lo3HakKOMHUTBCS C
AKCTIIEPUMEHTAIIBHBIM METOJIOM HCCIIeZ0BaHus MpHupoabl. COOpka mpUOOPOB W KOHCTPYKIIHIA.
Hcnonbs3oBaHue H3MEPUTEIbHBIX MPUOOPOB. BhINMONHEHHE JTA00PATOPHBIX M TPAKTUYCCKUX
pabot. JluarHocTuka U yCTpaHEHHUE HEHCIIPABHOCTEH

puOOpoB. BeiCTpanBaHue TMIIOTE3 HA OCHOBAaHUHU UMEIOIIUXCS TaHHBIX.
Mexanuka.

Teopus: PaBHOMepHOE M HEpaBHOMEpHOE JBMKEHHE. ['paduueckoe npencTaBieHHE JIBUKEHUS.
Pemenune rpaduueckux 3amad, pacueT NMyTH U CPeAHEH CKOPOCTH HEPAaBHOMEPHOTO JBM)KEHUS.
[lonstne wHepuumu u uHEpTHOCTU. LleHTpoOexHas cuna. IIpuMeHeHHe naHHBIX (HU3UYECKHX
MOHATHUH B JKU3HEJEATEIBHOCTH uesoBeka. Cuia ynpyroctu, Cuiia TpeHuUs.

IIpaxmuxa: VccnenoBaHue 3aBUCHUMOCTH CUJIbl YIIPYTOCTH, BO3HUKAIOUIEH B NPYKUHE, OT
cTerneHu Jepopmanuu npyxussl. Omnpenenenue koddduimeHTa TpeHuss Ha Tpubomerpe. (¢
HcnoJib30BaHueM o0opynoBanus «Touka pocray)

HccnegoBaHnue 3aBUCUMOCTH CHJIBI TPCHUS OT CHUJIBI HOPMAJIBHOT'O JaBJICHUA.

XapaKmepucmuKa OCHOBHDBIX U008 0esSAMEIbHOCTIL:



Ananmus Tabmui, rpadukoB, cxem. Ilouck oObsSCHeHUs HAONIOAaeMbIM COOBITHAM. OmpeneneHue
CBOMCTB NMPHOOPOB MO YepTekaM MU MOJETSAM. AHaIU3 BO3HUKAIOMIMX IMPOOJEMHBIX CHTYalU.
N300paxkaTh CUCTEMY KOOpPIMHAT, BBIOMpATh TEIO OTCYETAa M CBS3BIBATh €ro C CHCTEMOM
KoopauHaT. Vcrnonb3oBarh CUCTEMY KOOPAMHAT Ul MU3YyYEHMsI IPSIMOJIMHENHOIO IBMKEHUS Teia.
C6opxka nprOOpoB U KOHCTPYKIHHA. cronp30BaHNne H3MEPUTEIBHBIX TPHOOPOB.

Brimosnnenue nabopaToOpHBIX M MPAKTHYECKUX padoT (¢ MCMOJIb30BaHHeM 000py10BAHUA

«Touka pocra»). /lnarHocTuka M yCTpaHEHUE HEHCIIPABHOCTEH MpuOOpoB. BeicTpamBaHue rumnoTe3 Ha
OCHOBAaHMHM HMEIOIIMXCS JaHHBIX. KoHcTpyupoBaHue W MojenupoBaHue. BbllosiHeHue 3aaaHuil 1o
YCOBEPIICHCTBOBAaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapuaHTOB OMBITOB. Pa3paboTka M mpoBepka
METOJMKH JKCHEPUMEHTaIbHOW paboTbl. Pabora B Manblx rpynmax. AHaIU3UpYIOT, BBIOUPAIOT U
00OCHOBBIBAIOT CBOE pelIeHue, IeHCTBUSI.

[IpencraBnenue pe3yabTaToB MAapHOM, TPYNIIOBOM AESATEIBHOCTH. YUYacTHE B JUAJOre B

COOTBETCTBUU C NPAaBUIAMH PEUYEBOT0 OBEICHUSI.

I'mppocraruka.

Teopus: 3axon Apxumena, 3akoH [lackanis, THIApOCTaTHYECKOE MABJICHHE, COOOIIAIOITUECS
COCY)IBI, FI/I)IpaBJ'II/I‘-IGCKI/Ie MaIlInHLBI.

Ilpakmuxa: 3a0auyu: BBITAIKABAIONIAs CHIAa B Pa3IUYHBIX CUCTEMax; MPUOOPHI B 3ajgadax
(coobmaroniiecs: Cocyapl, THAPABIMYECKHE MAIIMHBI, pblYark, OJIOKH). OKCIEepUMEHTaJbHbIE
3aJJaHUs:

l)usmepenue cuiibl Apxumena, 2)U3MepeHHe MOMEHTa CHIIbI, JEHCTBYIOLIErO Ha phlyar,
3)usmepenue

pa6OTI)I CHUJIbl YIIPYTOCTH IIPU HNOABEME TIpy3a € IMOMOMIIBIKO IMOABHMIKHOI'O HWJIM HEIOJABUXKHOI'O
0710Ka.(c ncnoJib30BaHueM ooopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX 8U008 0esMENbHOCIU.

Anamu3 Ttabmun, rtpaduxoB, cxeM. [louck oObsicHeHUs HaOmogaeMbiM coObITHsIM. COOpKa
npuOOpoB W KOHCTpYyKHui. lcnonb3oBaHue HW3MEpPUTENBHBIX  NPUOOpPOB.  BrImosHEeHHE
a00paTOPHBIX M MPAKTHYECKUX padoT. /lmarHocTMka M yCTpaHEHHE HEHUCIPABHOCTEH MpuOOpOB.
BricTpanBanue runote3 Ha OCHOBAaHWU MMEIOLINXCS JaHHBIX. KOHCTpyHpoBaHUe U MOJIEIUPOBAHHUE.
PaGora B Manbix rpymnmnax. AHaIU3UPYIOT, BEHIOUPAIOT U1 0OOOCHOBBIBAIOT CBOE peIlIeHUE, JEeHCTBUS.
[IpencraBieHue pe3ynbTaToB MAPHOIL, TPYIIIOBOM IEATEIbHOCTH.

[ToaroroBka cooOiieHuit U NOKIAI0B. YUacTue B JAUAOre B COOTBETCTBUU C MpaBUIIAMU
PEYEBOro MOBEICHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpJbIX Tel. YCIOBHS paBHOBEcHs. MOMEHT CHIIBL.
[IpaBuno momentoB. LlenTp Tsbkectu. MccimenoBaHue pas3iiMUHBIX MEXAHUYECKUX CHCTEM.
KoMOuHupoBaHHbI€ 33/1a41, UCTIONB3Ys YCIOBUS PABHOBECHSI.

Ilpakmuka: VI3rotoBiieHHEe pabOTAOIIEH CUCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAmMeNbHOCIIU.

Anamu3 tabauu, rpagukos, cxeM. Ilouck oObsicHeHus HaOmOnaeMbIM COOBITHAM. OmnpenencHue
CBOMCTB NMpHOOPOB MO YepTekaM MU MOJENSAM. AHalU3 BO3HHUKAIOIIUX MPOOJIEMHBIX CHUTYaIUi.
HaGnronate aeiicTBue MpocThiX MexaHU3MOB. [Io3HaKOMUTBCS ¢ GU3NUECKOM MOIENbIO
«abcomoTHO TBEpIOE Tenoy». PemaTh 3ajauum Ha NpUMEHEHHUE YCIOBMs(IIpaBUia) paBHOBECHUS
pbiyara. Ilpumensarp ycnoBue (IpaBMIIO) paBHOBECHS pbluara Juis OOBSCHEHMS JeMcTBUS
pa3NUYHBIX MHCTPYMEHTOB, WCIOJb3yeMBIX B TeXHUKe U B ObTy. COOpka npubOpoB u
KOHCTpYKUMH. Mcrnonap30BaHuEe W3MEPUTENBHBIX NpUOOpOB. BrINonHeHue 1a0OpaTOpPHBIX U
MPAaKTUYECKUX paboT. /lnarHoctuka u

YCTPAHCHUC HeHCHpaBHOCTCﬁ HpI/I60pOB. BBICTpaI/IBaHI/IC THIIOTE3 Ha OCHOBAHHMU HMCIOIIUXCS
JaHHBIX. KOHCpr’I/IPOBaHI/IC U MOJCIIMPOBAHUC. Brinonnenue 3amaHuii 1o YCOBCPIICHCTBOBAHUIO



npubopoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka M mpoBepKa METOIAMKH
HKCIIEPUMEHTAIBHON pabOTHI.

Pabora B ManbIx rpynnax. AHaTU3UPYIOT, BBHIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHUE,
neucteud. llpencraBineHue pe3ynbTaTOB IAPHOW, TPYIIIOBOM JesATenbHOCTH. [loaroroska
cooOmeHnii u JokiaanoB. OCYIIECTBISIOT CaMOOLEHKY, B3aHUMOOLICHKY JIESITEIbHOCTH.
VYyacTtueB quanore B COOTBETCTBUU C IIPABUIIAMH PEYEBOIO MTOBEACHUS.

8 kiacce

TenJioBble ABJIEHUS.
TemmoBoe pacmupenue tei. [Ipoueccsl MIaBieHUs U OTBEPICBAHUS, UCHAPEHUSA U
KoHJIeHcanuu. Termonepenava. BiaxkxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. HabGnronenwe TasHuUs Jbaa B Boae. 2. CKOPOCTH HWCHApEHHS Pa3TUYHBIX
xuakocrei. 3. TermoBsie qBUTATETN OYIYIIETO.

Jlabopamopnvie pabomel (¢ ucnoab3oBaHueM odopynoBanusi «Touka pocra»): 1. M3meHnenus
JUTMHBI TeJla IPU HarPeBaHUU U OXJIaKAeHNH. 2. OTIMBKa napaduHOBOTO COJaTHKA. 3.
HaGmronenue 3a mnaBnenueM yibna 4. OT 4ero 3aBUCUT CKOPOCTh MCHAPEHUS KUIKOCTH? 5.
Habnronenue TennonpoBoIHOCTH BOJBI U BO3yXA.

Xapakmepucmuka OCHOBHbBIX 8UO08 0esIMENbHOCMIU.

CamocTodaTenbHO (POPMYIHUPYIOT MO3HABATEIbHYIO 33Jady. YMEIT C IMOMOIIbBI0O BOIPOCOB
N0OBIBaTh HEOCTAIOITYI0 HHPOpMaIHio. Vcrnonbp3oBaHue n3MepUTENbHBIX TPUOOPOB.
Boimonnenue 1a0opaTopHBIX W MpakTH4YeCKUX palboT. JlMarHocThka H  yCTpaHEHUue
HeucnpaBHOCTEH npubopoB. BricTpanBaHue runore3 Ha OCHOBAHMM HMMEIOIIMXCS JTaHHBIX.
KoHcTpyrnpoBanue u MoJeIupoBaHUe.

BrimonHenue 3amaHuii Mo yCOBEPIIEHCTBOBAHHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka m mpoBepka METOAMKH AKCIIEPUMEHTAIBLHON paboThl. PaboTa B Maibix
rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pellieHUE, IEHCTBUSL.
[IpencraBienue pe3yabTaTOB MapHOW, TPYNIIOBON AESITEILHOCTH. YUYacTHE B TUAJIOTE B
COOTBETCTBUU C MPABUIAMH PEYEBOIO

MTOBEACHHUS.
DJleKTPUYeCKUE ABJICHUS.

Muxkpomup. Mognenu aroma, cymectBoBaBmue a0 Havana XIX. Hctopusi OTKpbITHS U AEHCTBUA
rajgbBaHUYECKOTO 3eMeHTa. McTtopus co3nanus anekTpodopHoit mamuabl. OnbIT BosbTa.
DIEKTPUYECKUIA TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBaHueM odopyaoBanus «Touka pocray)
1. Monenu aromoB. 2. ['anbBaHMYECKHE 3JEMEHTHI. 3. DIeKTpodopHOIt
MaruHbl. 4. OnbiTel BonbsTa u ["anbBanu.

Jlabopamopnwvie pabomui: 1. CoznaHue TrajJbBaHUYECKUX JIEMEHTOB M3 MOJPYYHBIX CPEJCTB. 2.
DNEKTPUUYECKUH TOK B )KMJKOCTAX CO3JAHMSI «30JI0TOTO KIIFOUUKAY .

Xapakmepucmuka OCHOBHBIX BUJ0B ACATCIBbHOCTHU:

VYHpaBisioT CBOEH MO3HABATENbHOM M y4eOHOW NEeSATENbHOCTHIO MOCPEACTBOM MOCTAHOBKU

Llelel, TUIAHUPOBAHUS, KOHTPOJS, KOPPEKLIMU CBOUX JCHCTBUM M OLIEHKH YCHEHIIHOCTU

ycBoeHus. CpaBHHMBAIOT Crocod W pe3ylnbTaT CBOUX JACUCTBUM € 00pa3loM - JHCTOM
cornpoBokJeHus. OOHapyXUBatOT OTKIOHEHHU. O01yMBIBaIOT MPUYHUHBI OTKIIOHEHUH.

OcCyIecTBIAIOT CAaMOKOHTPOJb M B3aUMOKOHTPOJb. VCHoOJb30BaHHWE HM3MEPHUTEIbHBIX MPUOOPOB.
BeinonHenue m1abopaTopHbIX M MPAaKTUYECKUX paboT. JlmarHoctuka W yCTpaHEHHME HEHCIPaBHOCTEH



HpI/I60pOB. BBICTpaI/IBaHI/Ie TUIIOTE3 Ha OCHOBaAHMHW HMCHOIOUXCA OaHHBIX. KOHCTPYI/IpOBaHI/Ie u
MOJCIUPOBAHUC.

3HeKTp0MaFHI/ITHLIe fIBJICHUA.

MarnutHoe TmoJie B BemiecTBe. MarnuTHas aHoMmanus. MaruutHeie  Oypu. PasHoBumHOCTH
ANIEKTPOU3MEPUTEIHLHBIX TPUOOPOB. Pa3HOBUIHOCTH AIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnosb3oBanueM odopyaoBanusi «Touka pocra»): 1. Harnsanocts
IIOBCJCHUS BEICCTB B MAarHUTHOM II0JIC. 2. Hpe3€HTaIII/H/I (6]

MarHuTHOM TMojJe 3eMJii M O MarHuTHeIX Oypsx. 3. JleMoHcTpamuss  pasHOBUIHOCTEH
ANEKTPOU3MEPUTEIBHBIX TPHOOPOB. 4. HarsiiHOCTh pa3HOBUHOCTEH 3JIEKTPOIBUTATEIICH.

Jlabopamopnwvie pabomui: 1. ViccnenoBanue pa3ianyHbIX DIEKTPOU3MEPUTENBHBIX IPHOOPOB.
Xapaxkmepucmuka 0CHOBHbBIX 8UO08 OeSMENbHOCU:

VYrpaBnsitoT cBOEH MO3HABATEIBHOM M y4EOHOU ACSATENHHOCTHIO TMOCPEIACTBOM IOCTAHOBKHU
LeJiel, TUJIAHUPOBAHUSA, KOHTPOJS, KOPPEKIHMH CBOMX JEHCTBUH M OILICHKH YCHEHIHOCTH
ycBoeHusa. CpaBHHBAIOT CrMOCO0 U pe3yabTaT CBOMX JCHCTBUH C 0OpasloM - JIMCTOM
conpoBoXxaeHUS. OOHAPYKHBAIOT OTKJIOHEHUS. OOTyMBIBAIOT IPUINHBI OTKIIOHEHUH.
OcCyIIecTBIIIOT CaMOKOHTPOJIb U

B3aMMOKOHTPOJIb.
Onrunyeckue ABJICHUA.

Uctouynuku cBeta: TCIIJIOBBIC, JIOMHHCCHCHTHBIC, HMCKYCCTBCHHBIC. HsrotoBiienue KaM€pbl -
0o0CKypa M WuCCieI0OBaHHE H300paXKeHUs C TIOMOIIBI0 MOJAETHW. MHOTOKpPAaTHOE H300paKeHHE
npeaMeTa B HECKOJIBKHX IUIOCKUX 3epKanax. M3roToBUTH MEPHUCKON U C €ro MOMOIIbI0 MPOBECTH
HaOmromeHusi.  [IpakTHyeckoe WCIOJIb30BaHME BOTHYTHIX 3€pKal.  3pUTEIbHBIC  WIUTIO3HH,
MOPOXKTaeMbIe

npeaoMyeHueM cBeta. Mupaxu. PazBuTre BOJOKOHHOW OoNTHKU. Vcmonab30BaHuEe 3aKOHOB CBETAB
TEXHUKE.

Jemoncmpayuu(c ucnoJib3oBanueM odopyaoBanusi «Touka pocray)
1. Paznuunble ncTOUYHUKH cBeTa. 2. M300pakeHne npeameTa B HeCKOIbKUX

IJIOCKUX 3epkanax. 3. M3o0pakeHne B BOTHYTHIX 3epkanax. 4. Mcrnoiab30BaHHE BOJOKOHHOU
ONTHUKH. 5. YCTpONCTBO QoTOanmapaToB, KHHOIPOEKTOPOB, KAIEHJOCKOIIOB.

Jlabopamopusie pabomsi: 1. 3roToBneHne kaMmepsl - 00CKypa U HCCIeAOBaHHE M300paKeHUS C
noMmoIp0 Mozenu. 2. llpakTudeckoe TpUMEHEHHE IUIOCKMX 3epkail. 3. Ilpaktudeckoe
WCIIOJIb30BaHNE BOTHYTHIX 3epKai. 4. M3rotomieHue mepuckomna W HAOIIOACHUS C TOMOIIBIO
MO/ICIIH.

Xapakmepucmuka OCHOBHBIX BUO0E 0esAMENbHOCIU.

praBJ’IfIIOT CBOEM IO3HaBaTEIIbHOU U y‘le6HOI7I ACATCIIBHOCTBIO MOCPCACTBOM IMOCTAHOBKHA ueneﬁ,
IUIaHUPOBAHUS, KOHTPOJISI, KOPPCKOHUH CBOHUX JEHUCTBUH M OICHKHU YCIICIMHOCTU YCBOCHUS.
Brigensror u (I)OpMy.]'II/IpyIOT IMO3HABATCJIBHYO L CJIb. BriaensoT Koau4ecTBeHHEIE XapaKTCPpHUCTUKU
O6’LCKTOB, 3aJaHHBIC CJIOBaMU. HpI/IHI/IMaIOT INIO3HABATCIIbHYIO IICJIb U COXpPAaHAKT €€ IIpUu
BBIIIOJITHCHU U

yueOHbIxX neiictBuil. Oco3HaloT cBOM JieiicTBUA. VIMEIOT HaBBIKM KOHCTPYKTMBHOI'O OOILEHHS B
MaJIbIX IPyIIax.

Yenosek u npupoaa

ABTomaTHKa B Hamel >ku3HU. [Ipumepsl Hcrosb30BaHNs aBTOMAaTUYECKUX YCTPOMCTB B HAyKe, Ha

mpou3BoJicTBE U B ObiTy. CpeznctBa cBsizu. Pagno u teneBuaeHue. AbTepHATUBHBIE MCTOYHUKH
sHepruu. Buapl snekrpocraHimii. HeoOXoauMOCTh HSKOHOMHHM TPHUPOJIHBIX PECYpCOB H



MCIOJIb30BaHMSI, HOBBIX SKOJIOTHYHBIX U 0€30MacHbIX TexHoJoruid. Hayka u 6€301macHOCTb JIFO/ICH.
Hemoncmpayuu: 1. poTomaTepuansl U crnaisl IO TEME.

Jlabopamopuvie pabomoi: 1.I3ydeHne NeicTBUIl CPEACTB CBSI3U, PAJHO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU

CaMocToATeTbHO (QOPMYIHPYIOT TO3HABATEIBHYIO 3aJa4y. YMEIT (WM pPa3BUBAIOT)
CIOCOOHOCTH C MOMOIIIBIO BOTIPOCOB TOOBIBATH HEJOCTAIOIIYIO HH(OPMAIHIO.

9 kJacce

KunematTuka

CriocoObl omucaHusi MexaHW4yeckoro ABmkeHus. Cucrema otcuera. [IpsiMoinHelHoe IBHXKEHHE.
[IpssMOIMHENHOE pPAaBHOMEpPHOE [BHM)KEHHME II0 IUIOCKOCTH. IlepememieHne W CKOPOCTh TNpH
PaBHOMEPHOM IMPSMOJIMHENHOM JIBUKEHHUHU T10 TUIOCKOCTU. OTHOCUTENBHOCTD IBUYKEHUSI.
Cnoxenue nsuxeHuid. [lpuHuun He3zaBUCMMOCTH JBHKeHUN. KpuBosimHelHOe IBH)KEHUE.
JIBukeHue Tena, OpOLIEHHOTO IMOJA YIJOM K TOpPU30HTY. PaBHOMEpHOE [BH)KEHHE IO
OKPY)KHOCTH. YTJ0Bas ckopocth. [lepron u yacrora BpameHus. CKOpocTh

Y YCKOPEHHE MPU PABHOMEPHOM JBUKEHUU TI0 OKPY>KHOCTH.
Jlabopamopuvie pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka pocray):
N3ydyenue nBukeHHs] CBOOOJHO MaJarollero Tena.

N3ydeHnue nBuXKeHUS MO OKPYKHOCTH.

IIpumepnvie membl nNPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

Omnpenenenrne CKOPOCTH PaBHOMEPHOTO JIBHXKEHHSI MPHU HCIOJIb30BAHUM TpeHa)kepa «OeroBas
JOPOKKa.

I/ICTOpI/I‘leCKaﬂ PCKOHCTPYKIUA OIIBITOB lamunes mo OIPEACICHUIO YCKOPECHUSA CBO60,Z[HOFO
maacHus Tell.

[IpuHnuner paboTbl MPUOOPOB [JIsT HM3MEPEHHUS CKOPOCTE M  YCKOpPEHUH.
[Ipumenenne cBOOOJHOTO MaZieHUs U1 U3MEPEHHUsl peakluu uyeioBeka. Pacuer
TPaeKTOPUU JABIKEHUS IepcoHaxkel paccka3zoB P.Pacmo.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTeHUE W O00CYXKJIEHUE TEeKCTa CcTareit
WHTEPHET-CATOB, 00CYX/ICHUE JOKIAJ0B M NPE3CHTAIUN, COCTABICHUE M PCUICHUE 3al1ad,
obcyxaeHue croco0oB pemeHus (moaroroska k OI'D mo gusuke).

JInHaMHuKa

I/IHepHI/IaJ'IbeIC cucreMbl orcueta. Cmia. 3axkonbl HwroToHAa. HBI/I)KGHI/IC TCJIa 1104 HeﬁCTBHeM
HCCKOJBKHUX CHIIL. I[BI/I)KGHI/IG CHUCTCMBI CBs3aHHBIX TCII. I[I/IHaMI/IKa PaBHOMEPHOTO JABUKCHUS
MaTepHaHLHOﬁ TOYKHU II0 OKPYKHOCTH. Knaccer cun. 3akoH BCCMUPHOT'O TATOTCHUS. I[BI/I)KCHI/IC
IIJIAHCT. I/ICKyCCTBeHHHe CITYTHUKH.

Conneunas cucrtema. Mcrtopus pazsutus npeacrasieHuii o Becenennoit. Ctpoenue u sBostonus BceneHHOM.
Jlabopamopnule pabomui(c HenoIb30BaHHEM 00opynoBanusi «Touka pocray):

I/I3MepeHI/IC MacCCbl TCJIa C HCIOJIb30OBAHHUCM BCKTOPHOTO PA3JIOKCHUSA CHIIBL. I/I3y‘-ICHI/Ie
KHMHCMATUKN U OUHAMUKHU PABHOYCKOPCHHOTO IABHIKCHUSA (Ha MpuUMEpe MaAlIUHBL ATBy,Z[a). 41
3YUYCHUC TPCHUA CKOJIbKCHUA.

Hpumepﬁbze membspl NPOEeKMmMHblX U UCCn1e008amenbCeKux pa60m:

Ucropuueckass pekoHCTpyKLHs onbITOB KylmoHa 1 AMOHTOHA MO OMPEAENIEHUIO BEIMYUHBI CHJIbI



TPEHUsI CKOJIbKEHHUS. [IepBble NCKYCCTBEHHBIE CIIYTHUKU 3EMIIH.

Kak oTin4aroTcss MEXaHMYECKHE IMPOLECCHl HAa 3eMje OT MEXaHMYECKUX IPOLECCOB B KOocMoce?
Tena Conneunoii cucteMbl. OTKpBITUS HA KOHUUKE IIEpa.

Xapaxkmepucmuka OCHOBHBIX U008 OesimenbHOCmU: YTeHUuE W 00CYXKJIEHHE TeKCTa cTareit
MHTEPHET-CATOB, 00CYX/IEHUE JOKIAJ0B M NPE3eHTAlUH, COCTABICHUE M PEUICHUE 3a/ad,
obcyxkaeHue croco0oB pemenus (moaroroBka k OI'D o gusuke).

I/IMl'ly.]'IbC. 3akon COXpaHEHUS UMITYyJbCa

WNmnynsc. VI3mMeHeHne umiynbca mMarepuanbHOW Touku. Cuctema Tei. 3aKOH COXpaHEHUs
HMITYJIbCA.

prwepﬁbze membvl NPpOEeKmMHblX U UCCe008amMeNbCKUX pa60m.‘

PeaxtuBHoe aBwkenue B npupoje. PaccnenoBanne [TII ¢ momonipro 3akOHA COXpaHEHUSA
HAMITYJIBCA.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTeHUE W 0OCYKJIEHUE TeKCTa cTareit
WHTEPHET-CATOB, 00CYX/IEHUE TOKIIAJ0B M MPE3CHTAINNA, COCTABICHHE W PEUICHHE 3a/1ad,
o0cyxeHne crnoco0oB pemrenus (moAarotoska Kk OI'D no usuke).

CraTuka

PaBHOBecue Tema. MOMEHT cuilbl. YCIIOBHS paBHOBECHS TBEpAOro Tena. IIpocTeie MeXaHU3MBI.
Jlabopamopnwvie pabomoi(c ucnojib3oBanuemM odoopyroBanusi «Touka pocrax): OmnpenerneHue
IIEHTPOB MAacC Pa3IMYHbBIX TeJ (TPH CI0c00a).

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

[IpumeHeHHe MPOCTBIX MEXaHM3MOB B CTPOMUTEILCTBE: OT 3EeMJISTHKA J0 HeOockpeoda.
HccnenoBanue KOHCTPYKUUHU BETOCHUIIEIA.

Xapaxkmepucmuka OCHOBHBIX U008 OesimenbHOCmU: YTeHUE W 0OCYKIIEHUE TEeKCTa crareit
WHTEPHET-CATOB, 00CYX/IEHUE JOKIAJI0B M NPE3CHTAINH, COCTABICHUE M PEUICHUE 3a/1ad,
o0cyxieHne crnoco0oB pemrenus (moAarotoska Kk OI'D no ¢usuke).

Mexannueckue K0J1e0aHUSA U BOJHEI

MexaHnueckue KoJieOaHHs. HpCOGPaSOBaHI/IC OHEPruu Ipu MEXAHHYCCKHUX KoJIeOaHHMSIX.
MaTteMaTUUeCKHH H pr>KPIHHBII71 MasTHHUKH. CBO6OI[HBI€, 3aTyXarImMre W BBIHYKXJICHHBIC
Konebanus. Pezonanc. MexaHndecKue BOIHEIL. I[J'II/IHa H CKOPOCTb BOJIHBI. 3BYK

Jlabopamopnvle pabomui(c Mcnob30BaHneM 06opynoBanus «Touka pocray):
W3yueHne koieOaHUi HUTSHOTO MasiTHUKA.

Hpumepﬂbze membvl NPOEKMHbLX U UCCIe008amelbCKux pa60m.'

CtpyHHBIE MY3bIKAJIbHBIE HHCTPYMEHTHI. KoniebaTenbHbIe CUCTEMBI B IPUPOJIE M TEXHHKE.

Xapakmepucmuka OCHOBHBIX U008 OesimelbHOoCmU: YTeHUuEe U 00CYXJIEHHE TeKcTa cTarei
MHTEPHET-CATOB, 00CYXK/IEHHE OKIAJ0B W IMPE3EHTAINi, COCTABICHHE M pPEIICHHEe 3ajad,
oOcyxieHue croco6oB peuteHus (moaroroska k OI'D no ¢puszuke).

JIeKTPOMATrHUTHBIE KOJIeOAHUS U BOJHBI

IlepemennsIit anexktpuyeckuii Tok. KonebarenbHblii KOHTYp. BeIHyXIeHHBIE 1 CBOOOJHBIE DM KOIEOaHMS.
OM BOJIHBI U UX CBOWCTBA.

Hpumepﬁbze membspl NPOEeKMmMHblX U UCc1e008amenbCeKux pa60m:

HpI/IHHI/IHBI paauoCBA3N U TCICBUIACHUS. Bmusaune OM I/I3le‘IeHPII>'I Ha JXUBBIC OpPraHU3MBbI.
H3roroBneHue YCTaHOBKHU IJId A€MOHCTpPAIlUU OIIBITOB I1O OMMU.



OnextpoMarauTHoe usnyduenne CBU-neun. Mcropruueckas peKOHCTPYKLUS OIBITOB AMIIEpa.

Xapakmepucmuka OCHOBHBIX U008 OesimenbHOCmU: YTeHUuE W 00CYKJIEHHE TeKCTa cTareit
MHTEPHET-CAlTOB, 00CYX/IEHUE JOKIAJ0B M NPE3eHTAlUH, COCTABICHUE M PEUICHUE 3a/ad,
obcyxkaenue croco0oB pemenus (moaroroka k OI'D mo gusuke).

Ontuka

Ucrounuku cBera. JleiicTBusi cBeTa. 3aKOH MPSIMOJIMHEMHOTO pPacHpOCTpaHEHHUs CBETa. 3aKOH
oTpaxkeHus ceta. [locTpoeHne n300pakeHuii B IIIOCKOM 3epKalie.

3aKkOoH TPEJIOMJICHUS CBE€Ta Ha IUIOCKOM TIpaHUIle JABYX OJHOPOJHBIX IPO3pAuHBIX CpPEN.
IIpenomnenne ceera B mpusMe. Jlucnepcus cBera. SIBieHHE IMOJHOIO BHYTPEHHEIO OTPAKEHUS.
JIunszel. Tonkue nunH3bl. [locTpoeHue n300pa)keHU, co3JaBacMbIX TOHKMMHU JMH3amu. [11a3 u
3penue. Onruyeckue npubopsI.

Jlabopamopuvie pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka pocray):
DKcrepuMeHTallbHas MpOBEpKa 3aKOHa OTpakeHus ceera. M3mepeHue
MOKa3aTes MPETOMIICHHSI BOIBI.

N3mepenune GoKycCHOTO pacCTOSTHUS COOMPAIOIIEH JTUH3HI.

IIpumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!

I/ICTOpI/ISI HNCCIICI0OBAHUA CBCTOBBIX SIBJICHUH.

Hctoprueckasi peKOHCTPYKIHS Teieckona [ ammmest.

Msrorosnenue Kajneinockoma.

Xapaxkmepucmuka OCHOBHBIX U008 OesimenbHOCmU: YTeHUE W 00CYKIIEHUE TEeKCTa crareit
WHTEPHET-CATOB, 00CYX/IEHUE JOKIAJ0B M NPE3CHTAINH, COCTaBICHUE M PEUICHUE 3a/ad,
o0cyxaenne cnoco0oB pemrenus (moAarotoska k OI'D no usuke).

Du3MKa aTOMa U AaTOMHOI0 A/APa

Crpoenue aroma. Ilornomenue u uciyckanue cBera aromamu. OnTuueckue creKTpbl. ONbITHI
Pesepdopna. Ilnanerapnas mozaens aroma. CTpoeHHE aTOMHOTO siipa. 3apsioBO€ U MaccoBOE
yucina. SlaepHblie cuibl. JHEPTHUs CBSA3U aTOMHBIX S1ep. 3aKOH PaIMOaKTUBHOTO pacmiaja.

Anbda- u Oera-pacnaapl. [lpaBuna cmemenus. SnepHble peakuuu. JleneHwe u cUHTE3 sAeEp.
Snepnas sHepreruka. Mcrounuku sHeprun CoJiHia U 3Be3f. Perucrpanus siaepHbIX WU3IYYEHUM.
BrnusHue paanoakTUBHBIX HW3JIyYEHUW Ha >KMBbIE OpraHu3Mbl. Jlo3umerpus. DKOJOTrHYECKHE
MPOOJIEeMBI SAEPHON SHEPTETHKHU.

IIpumepnvie memvt NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
Ucropuss usyuenuss aroma. M3mepenue

KIIJI conneunoii 6arapenu.

HeBuaumbie n3nydeHus B CIIEKTPE HAIPETHIX TEIL.

Xapakmepucmuka OCHOBHBIX U008 OesimelbHOoCmu: YTeHUue U 00CYXJIeHHe TeKcTa crareit
MHTEPHET-CAlTOB, 00CYXK/IEHHE OKIAJ0B W IMPE3EHTAINi, COCTABICHHE M pPEIICHHEe 3ajad,
oOcyxieHue croco6oB peurenus (moaroroska k OI'D no ¢pusuke).

@®opMbl OPpraHu3anuy 00pa3oBaTeIbHOI0 Mpolecca:
- TpynIroBas;
- UH/IMBUIyaJIbHAas;

- (ppoHTaANBHAS.



Beuymue TEXHOJOI'MH:

Hcnonb3yloTesi 3JE€MEHTH CIECAYIONIMX TEXHOJIOTHHA: MPOEKTHAsA, MPOOJIEMHOro oOy4YeHHs,
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHAS, KPUTHUYECKOTO MBIIIICHHS, MPOOJIIEMHOTO JMaJora,
UIPOBasl.

OcHOBHbBIE METO/JbI paﬁoTbl Ha YypoKe:

BGIIYIIII/IMI/I METOJaMH 06yqu1/I$1 SABJISAKOTCA: qaCTI/IIIHO-HOHCKOBOfI, METO MaTeéMaTUu4CCKOI O
MOJCINPOBaHNuA, aKCMOMATHYCCKUM MCTO/.

@ opMBbI KOHTPOJIA:
Tak xak 3TOT KypC ABJIACTCA AOIOJIHUTECIBHBIM, TO OTMETKA B Oaj1ax HE CTaBUTCS.

VYyamuiicss yuuTcsl OLeHUBATh ce0s U APYruX caM, YTO MO3BOJISET Pa3BUBATh YMEHUS caMOaHaIn3a
U CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITENIBHOCTH, KaK CBOMCTBY JIMYHOCTH ydallerocs. BoisBieHue
MIPOMEXYTOUYHbIX M KOHEUHBIX pE3YyJIbTAaTOB YyYaIIMXCS MPOUCXOIUT 4Yepe3 MPaKTHUECKYHO
NeSITeNIbHOCTh; 3a4E€THBIE paOOTHI:

* TeMaTH4ecKas MOJ00pKa 3aJad pa3IMYHOIO YPOBHS CIIOKHOCTU C IPEICTABICHHUEM Pa3HBIX
METO/IOB PEILIEHHS B BU/I€ TEKCTOBOI0 IOKYMEHTA, Npe3eHTauuu, ¢Jiiui-
aHMMAIMH, BUEOPOTUKA Wik WED - cTpaHMIIbI (caiiTa)

* BBICTABKA [TPOEKTOB, MPE3EHTALUH;

* IEMOHCTpAIUsl SKCIIEPUMEHTA, KaUYeCTBEHHON 3a/1auyll ¢ Ka4eCTBEHHbIM (YCTHBIM WJIM B BHUJE
MPWIOKEHUS, B TOM 4HCIe, NMPE3eHTalMell) omMcaHUeM Ipoliecca Ha 3aHATUH, (ecTuBaie
HKCIIEPUMEHTOB; (PU3NUECKUE OJIMMITUA/IBI.

KasennapHo-TteMaTnyeckoe IJiaHHpoOBaHue 7 KJIACC

Ne | ara Tema ypoxka Hcnonb3oBanue
MIPOBEJICHUS
n/m 000py/0BaHMSI IIEHTPA
Ilnan | @akr €CTeCTBEHHOHAYYHOH U
TeXHOJIOTH4eCKOM

HampasJyeHHocTeil «Touka pocra»

BBonanoe 3ansrtue. Lenu u 3anaun KommerotepHoe obopynoBanue
1 Kypca. Texuuka 6€30MacHOCTH.
Cucrema euHUL, MOHATHE O KomnsrorepHoe o6opynoBanue
2 HPSMBIX U KOCBEHHBIX H3MEPEHMSIX
Du3nuecKuil SKCIEePUMEHT. Ob6opynoBaHue 115 IEMOHCTPAIHiA

Bunsl pusnueckoro skcrepumMeHTa.
ITorpemHnocTs n3MepeHus. Buabl
MOrpelHocTeN n3Mepenus. Pacuér

3 TOrpC€uIHOCTU U3MCPCHHUA.




JlaboparopHas pabora
«M3mepenne oObemMa TBEpAOTo
tenay. [lpaBuna opopmieHus

1ab0opaTopHO# PabOTEHI.

O6GopynoBanue aJis

nabopaTopHBIX paboT
YUYCHHUYCCKUX OIIBITOB

PaBHOMEpPHOE M HEpAaBHOMEPHOE

JABUXXCHUA.

I'paduueckoe npeacraBieHne

JABUXXCHUA.

Pemenue rpaduueckux 3aaad,
pacyeT MyTH U CpeIHEN CKOPOCTH

HEPaBHOMEPHOTO JIBUKECHHUS.

ITonsarue HUHEPIUH U NHEPTHOCTH.

LenTtpobexHas cuia..

O6GopynoBanue ajs

1abopaTOPHBIX paboT U
YUEHUYECKUX ONBITOB (Ha O6a3e
KoMruiekToB aist OI'D)

Cuna ynpyroctu, cusia TpeHHUS

OGopynoBanue ajis




JlaboparopHas pabora
«HccnenoBanne 3aBUCUMOCTH
CHUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B

IpYXHHE, OT CTENEHH JieopMaluu

nabopaTopHBIX paboT u
YUCHHUYCCKUX OIBITOB

10 OPYKUHBD).
JlabopaTtopHnast pabota
«Omnpenenenue kodpdunreHTa
11 TPEHUsI Ha TPHOOMETpPEY.
JlabopaTtopHnas pabota OOGopynoBanue ajis
«MccnenoBanne 3aBUCUMOCTH 1ab0paTOPHBIX paboOT U
YUEHUYIECKUX OTIBITOB
CHWJIBI TPEHUS OT CHIIBI
12 HOPMAaJILHOTO JTaBJICHHS.
13 [TmoTHOCTE. 3amaua naps ['epona OOGopynoBaHue s IEMOHCTpAIUi
Pemenue 3aga4 NoBBIIEHHOM
CJIOHOCTH Ha pacyeT MIIOTHOCTH
14 BEIeCTBA.
Pemrenye 3agad moBLIIIEHHON OOGopynoBaHue 15 IEMOHCTpAIUi
15 CJIOHOCTHU
JlaBiieHUE KUJKOCTH U ra3a. 3akoH
16 [Tackains
17 Coo01aronimecs: Cocypl.
JlaboparopHas pabota O6opynoBanue st
18 «M3rotoBiienne Mojeu (poHTaHA» J1a00paTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
JlaGopaTopHas paboTa
19 «M3rotoBnenue moaenu (GoHTaHa»
3akoH I[lackansd. /laBienue B
KUAKOCTAX M razax.
lMunpaBnuueckre MalIvHbL.
20 Coobmmaromuecs cocypl.
21 BrrTankuBaromias cuia. 3akoH O6opynoBaHue ISt AEMOHCTpALIAN




Apxumena.

JlaboparopHas pabora

«BrIsicHEeHTE YCJIOBUS IUIaBaAHUA

O6opynoBanue JuIst

1ab0paTOPHBIX padoOT U
YUCHNYCCKUX OIIBITOB

22 TEI.
biok 3amau na 3akon [lackans, OOGopynoBaHue A5 IEMOHCTpAIU
23 3aKOH Apxumena.
brnok 3aga4 Ha 3axou Ilackas,
24 3aKOH ApXuUMena.
25 bnoxk. Ppryar. O6opynoBaHnue it AEMOHCTpaLUi
PaBHOBecue TBepabIX Ten. MOMEHT
26 cuibl.IpaBuio MOMEHTOB.
Hentp Tsxectu. Mccnenoanne O6opynoBaHue it AEMOHCTpaLui
27 Pa3IUYHBIX MEXaHUYECKUX CUCTEM
KombOunmpoBanubie 3a1a4m,
28 HCIIOJIB3Ysl YCIIOBUS PAaBHOBECHSL.
KomOuamMpoBaHHbIe 3a/1a4H,
29 WCTIOJIB3YSl YCIIOBUS PAaBHOBECHUS
JlaGopaTtopHnas paboTta OOGopynoBaHue Ajis
«U3roroBnenue padoTaromen nabopaTopHbIX paboT U
€HUYECKUX OIBITOB
cucTeMbl 6J10K0BY». OdopMmiieHne i
30 paboTHI.
Pa6ora Han nmpoekToM «bioku».
JlaGopaTopHas pabora
«H 3rorornenue padboraroniei
31 CHCTEMEI OJIOKOBY.
JlabopaTopHas paboTa O6opynoBaHue JyIs
«M3roroBnenne paboTaromIen J1a00paTOPHBIX PAbOT M YYCHHUECKUX
OIIBITOB
32 CHUCTEMBI OJIOKOBY.
33 Odopmitenne padoTHI. KommnbroTepHoe 00opynoBaHue
34 3armuTa NpoeKTOB.

KaneH.qapHo-TemaTw-leCKoe nnaHnpoBaHue 8 knacc

Ne

JHara
MPOBEACHUSA

Tema ypoka

Hcnoan3oBanue

000py10BaHUsI IEHTPA




n/m

Ilnan

dakr

€CTeCTBCHHOHAYYHOI 1
TEXHOJOTHYeCKOM

HanpasJjeHHOcTel «Touka pocTa»

BBonnoe 3ansTHe. Llenn u 3amaun Kypca.

KommbrorepHoe obopynoBaHue

1 TexHuka 6€30MacHOCTH.
PaznooOpasue TensoBsIx siBieHuil. TemnoBoe | KommbroTepHoe 000pymoBaHue
2 pacimpeHue Tel.
JlabopaTopHas paboTa O6opyaoBaHue s
«VI3MeHeHus JUTMHBI TeNa Py 1a00paTOPHBIX pabOT U YICHHUUECKUX
OIIBITOB
3 Harpe€BaHuU U OXJIAXKIACHUN).
Tennonepenavya Habmonenue O06opyaoBaHue I IEMOHCTpaLUi
TCTIJIONPOBOAHOCTH BO/bI U
4 BO3/TyXa.
JlabopaTopHas paboTa O6opynoBaHue is
«M3mepenue yaenbHoM 71a00paTOPHBIX PAOOT M YUCHUUYECKUX
. onbITOB (Ha 0a3e koMIuiekToB jijist OI'D
TEIIOEMKOCTH Pa3InIHBIX
5 BEILICCTBY.
[InaBnenue u oTBepAEBaHUE.
JlabopaTopHas pabota «OTIMBKa
6 napaduHOBOTO CONJATHKAY
JlabopaTopHas paboTa O6opynoBaHue yis
«HaoroieHue 3a miaBjieHuEM a060paTOPHBIX PAbOT M YUCHHUECKUX
OITBITOB
7 JIBIA»
Pemenne onmumMnnaaaeIx 3a1a4 O0opyaoBaHue I IEMOHCTpaIAi
8 Ha ypaBHEHHUE TEIUIOBOro Oananca
Pemenne onmmmmnaqHBIX 32129 O6opynoBaHue LI JEMOHCTPALIAi
9 Ha pacyéT TEIUIOBBIX IIPOLIECCOB
10 JlaGopaTopus kpuctaiorpaduu.
11 Hcnapenue u KOHIICHCAITUS. O0opyaoBaHue I IEMOHCTPAIIAT
CoctaB atMochepsl, O6opynoBaHue T JEMOHCTPALIAi
HaO0JII0IcHHE TIepexo/1a
HEHACBHIIICHHBIX TIAPOB B
12 HaCBIIIEHHBIE.
13 BrnaxxHOCTh BO37yXa Ha pa3HBIX KOHTHHEHTax | O0opymoBaHUE IS JEMOHCTpAIHN
Muxpomup. Mozgenu atoma, OO6opynoBaHue TS IEMOHCTPALIUI
14 cymiecTBoBaBiue 10 Hadama XI1X




15

Hcropus oTKpITHS U OIEHCTBUS

TaJIbBAHUYCCKOI'O 3JICMCHTA

16

Ucropust cozpanus anekTpodopHoi

MalllhHbI

KommbrorepHoe o0opyoBaHue

17

OmnerTel BoneTa. Dnexrpuyeckuit

TOK B DJICKTPOJIMTAX.

KommnerotepHoe 00opynoBaHue

18

Pemenue onuMmnnaaHbIX 3aJa4d Ha

3aKOHBbI ITOCTOSAHHOI'O TOKa

O06opyaoBaHue Ui IEMOHCTpalui

19

HaOnronenue 3aBUCUMOCTH
COHpOTI/IBHeHI/IH HpOBOZ[HI/IKa oT

TEMIIEPATYPBI.

O06opyaoBaHue i IEMOHCTpalui

20

JlabopaTopHas paboTa
«Omnpenenenre CTOUMOCTH
U3PACXOOBAHHON DIICKTPOIHEPTHH
10 MOIIHOCTHU HOTpe6I/ITCJ'I$I " 110

CUETUHKY»

O6opyaoBaHue is

nabopaTOPHBIX PabOT U YICHUYECKUX
omnbITOB (Ha 0a3e koMIuiekToB jijist OI'D

21

Pemenne onmuMnuagHbIX 3a1a4

Ha TEIUIOBOE JIEHCTBUE TOKA

O06opyaoBaHue I IEMOHCTpALIAi

22

3HCKTpOMaFHI/ITHI>Ie SABJICHUS.

OJeKTpon3MepUTENbHBIE TPUOOPHL.

O06opyaoBaHue It IEMOHCTpAIAi

23

MarauTtHasg anoMainusg. MarHuTHBIE

Oypu

24

PasnoBugnoctu

3JIEKTPO/IBUTATEINEH.

O0opyaoBaHue I IEMOHCTpAIAi

25

Wcrounuku cera: TCIIJIOBBIC,

JJFOMHHCCICHTHBIC

26

DKCIIepUMEHT HaOJIFOICHHE.
MHorokpaTHOe H300pakeHNe
MpeaMeTa B HECKOIBKHUX TTOCKHX

3epKaax.

O06opynoBaHue I IEMOHCTPAIIAN

27

M3roroBUTH NEPUCKOMN U C €70

TTOMOIIIBIO TTPOBECTH HAOIIOACHUS

O06opyaoBaHue I IEMOHCTPAIIAN

28

HpaKTI/I‘{eCKOe HCIIOJIb30BAHHEC

BOTHYTBIX 3€pKaJl

O06opyaoBaHue I IEMOHCTPALIUN

29

3pI/ITeJ'ILHLIe HJUIFO3HH,

O6opyaoBaHue I IEMOHCTPALUN




MOPOXKAAEMBIC TPEJIOMIICHUEM

cBeTa. Mupaxu.

30 Pa3BuTHE BOJIOKOHHOM ONTHKA
Hcnonb30BaHue 3aKOHOB CBETA B
31 TEXHHUKE
32 ABTOMAaTHKa B HAILICH KU3HH . Komnbroteproe obopynoBaHue
33 Paavo u TeneBueHnE
AJNbTepHATUBHBIC HCTOUHUKH
34 SHepruu. Buzpl anexkTpocTaHui
Hayka ceronns. Hayka u
35 0€e30I1aCHOCTh JIIOJEH.

KaﬂeﬂﬂapHO-TeMaTl/l‘leCKOC IJIAHUPOBAHUE 9 kiacce

Ne | [ata Tema ypoka HUcnoab3oBanue
MIPOBEICHUS
n/m 00opy/noBaHMsI IIEHTPA
ILnan | @akr €CTEeCTBEHHOHAYYHOH U
TEXHOJIOrH4ecKoii
HanpasBJyieHHOcTell «Touka pocra»
BBoanoe 3anstue. Llenu u 3agaun KommnsrorepHoe o6opynoBanue
1 Kypca. Texnuka 0e30MacHOCTH.
CrocoObl oImucanus OO6opynoBaHue 151 IEMOHCTpAIUi
2 MEXAHUYECKOTO JIBIKEHUS
[IpssMonmHEHHOE paBHOMEPHOE O6opynoBaHue i AEMOHCTpaLUl
JIBH>KEHUE M0 TI0CKOCTU? CMOTpS
3 W3 KAaKOU TOYKU HAOIIOIATh
OTHOCUTENBLHOCTH JBHKECHUS. O6opynoBaHue It AEMOHCTpALUN
4 CnosxeHne ABHKEHUM.
Jlabopamopnvie pabomui: Ob6opynoBanue s
«3yueHne nBUKEHUSI CBOOOIHO nabopaTopHbIX paboT U
YUEHUYECKUX OTIBITOB
najaroiero renay, «Mzyuenue
5 JBUKEHHS TeJIa [0 OKPYKHOCTH»
6 Kak u kyna monerena BUIIHEBAs O6opynoBaHue ISt AEMOHCTpALIUN




KocTouka? Pacuer TpaekTopuun
JIBU>KEHUS TEII U IEPCOHAKEN

pacckaszoB P.Pacm o Mronxaysene

Hcropuueckas peKOHCTPYKLIMS

ONBITOB ["asniiest o onpeAeICHUIO

OOGopynoBaHue AJis1 IEMOHCTpAIU

7 YCKOPEHHUS &.
OmnpezneneHne CKOPOCTU O6opyaoBaHue Ui IEMOHCTpALUi
PaBHOMEPHOI'O ABUXKECHUS IIPU
UCIOIb30BAHUH TPEHAXKEpa
8 «0eroBasi TOPOKKAY.
Cuna Bony, cuma yOeKIeHHsI UK O06opyaoBaHue JUIs IEMOHCTpAIIUi
9 cuia - (pu3uIecKasi BeINIuHa?
Jlabopamopnas paboma: O6opynoBaHue is
10 «M3mepeHne Macchl Tenay 71a00paTOPHBIX pabOT U YIEHUIECKUX
OIIBITOB
JBmxeHue Tena oy AeHCTBHEM
11 HECKOJIbKUX CHUII
JIBM>KCHME CHCTEMBI CBSI3aHHBIX O06opynoBaHue ISt IEMOHCTpAIIAi
12 TeN
Jlabopamopuvie pabomul.: «3yuenne O6opynoBaHue yis
TPEHHS CKOIBKEHUSD)
a060paTOPHBIX PAOOT M YUCHHUECKUX
13 OITBITOB
JluHaMyKa paBHOMEPHOI'O IBUKEHUS 110 O06opynoBaHUE IS IEMOHCTPAITAI
14 OKPY>KHOCTH
HUcropus pa3BuTus npeacTaBlIeHuN O06opynoBaHuE IS IEMOHCTpAITAi
15 o Bcenennoii. CoiHeyHas cucTeMa.
OTKpbITHS Ha KOHYUKE TIepa. O06opynoBaHue IS IEMOHCTpAITAi
[lepBBIe HCKYCCTBEHHBIC CITyTHHKH
16 3emun.
17 Kak BBI sIXTy Ha30BeTe... KommbroTeproe o0opynoBaHue
18 PeakTuBHOE ABYOKEHHUE B IIPUPOJIC.
Paccnenosanue JITII ¢ momorisio KommnbroTepHoe 00opynoBaHue
19 3aKOHA COXPAaHCHHUS IMITYJIbCa
Jlabopamopnas paboma: O6opynoBaHue st
«OmnpeneneHue NEHTPOB MACC 1a00paTOPHBIX paboT U YICHHUECKUX
OITBITOB
20 pa3nMuHBIX Tel (TpH crocoda)y




HpI/IMeHeHI/Ie IIPOCTBIX MECXaHN3MOB B
CTPOUTECIILCTBE: OT 3EMJIIHKU 10

KommbrorepHoe obopynoBaHue

21 Hebockpeba
22 Buas MasTHUKOB 1 UX KOJeOaHMit O6opynoBaHue Ui IEMOHCTpalnit
23 UTto nepeHocut BoaHa?
KonebaTenbHbIE CHCTEMBI B TIPHPOAC U
24 TEXHHUKE
OKkcrepuMeHTaIbHAs [IPOBEPKa KoMmeroTepHoe 000py10BaHue
25 cBO¥cTB DM BOJIH.
HccnenoBanue JIeKTPOMArHUTHOTO KomrmbroTepaoe 060pymoBaHue
26 u3nyuerns CBY-neun
. M3roroBnenue Moaemnu Kommroteproe 060pymoBanue
27 KaJIEHJOCKOIIA.
DKcrepruMeHTaIbHAS [TPOBEPKa O6opyaoBaHue TS IEMOHCTPAITUI
28 3aKOHA OTPAKCHUS CBETA.
Jlabopamopnas paboma: O6opyaoBaHue is
«3mMepeHne mokaszartens 1a060paTOPHBIX PAOOT M YUCHHUECKUX
OITBITOB
29 MIPEIIOMIICHUS BOJIBD)
Kak oTtnnuarorcs moxkasarenu O06opyoBaHue JUIs IEMOHCTpAIIAi
30 MPEIIOMIICHUS IIBETHOTO CTEKJIA
[Tornomenue n ucmyckaHue cBeTa KowmmsroTepaoe obopymoBanue
31 atoMaMu. ONTHYECKUE CIICKTPHI. Kommbroreproe 000pynoBanme
32 Namepenune KI1J] conHevnoit 6batapen
Brnmstane pagmoakTHBHBIX
33 M3ITyYCHHI Ha KHUBBIE OPraHU3MbI
CriocoOBbI 3a1UThl OT
34 PaIMOaKTHBHBIX H3TYUICHUI







	Планируемые результаты освоения программы внеурочной деятельности
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	Содержание программы внеурочной деятельности
	Роль эксперимента в жизни человека.
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	Гидростатика.
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	Импульс. Закон сохранения импульса
	Статика
	Механические колебания и волны
	Электромагнитные колебания и волны
	Оптика
	Физика атома и атомного ядра
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