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Ilnannpyembie pe3yJbTaThl 0CBOCHHS MPOrPAMMbI BHEYPOYHOM
AEAITeJIbHOCTH «JKCIEePUMEHTAPH N0 pu3uKe» (C MCIMOIb30BAHUEM
odopynoBanus «Touka pocta») B 7-9 Kiaccax.
Peanuzauus nporpaMMbl CHIOCOOCTBYET TOCTUKEHUIO CIAEAYIOIINUX Pe3yabTATOB:

JIM4"HOCTHBIE:

B cdepe TUYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUM yUaIIuXCs:

* yueOHO-TI03HABATEIbHBIN UHTEPEC K HOBOMY Y4€OHOMY MaTepuany U crocodam
pEIIEHUs] HOBOM 3aJ1a4H;

* OpUEHTAIIMS HA TTOHUMAaHUE IPUYMH yCcrieXa BO BHEYUEOHOM IeSITEIbHOCTH, B TOM
YUCJI€ Ha CaMOaHajiu3 W CaMOKOHTPOJIb PEe3yjbTara, Ha aHAJN3 COOTBETCTBUSA
pe3yNbTaTOB TPEOOBAHUAM KOHKPETHOM 3a1a4H;

* CIIOCOOHOCTh K CaMOOIIEGHKE Ha OCHOBE KPUTEPHUEB YCIENTHOCTH BHEYYEOHOM
NEeSATENbHOCTY;

Obyuarowuiics nOIYYUM 803MOHNCHOCHb 015 DOPMUPOBAHUSL:

* BHYTPEHHEW MO3UILIHUM IIKOJIbHUKA HA YPOBHE MOJIOKUTEIHHOTO OTHOIICHUS K
IIKOJIe, TOHUMAHUS HEOOXOJMMOCTH YUYEHHUsS, BBIPKEHHOTO B MpeodIiagaHuu
y4eOHO-T103HaBATEIbHBIX MOTHBOB;

* BBIP@XKEHHOM YCTOMYMUBON yueOHO-TI03HABATEIHLHOM MOTHUBAILIUY YUCHUS,

* YCTOMYMBOrO y4eOHO-IO3HABATEILHOIO MHTEpPEca K HOBBIM OOIIMM CrIioco0am
penieHus 3aaad.

MetanpeaMeTHbIe:

B cdepe peryJaaTHBHBIX YHUBEPCAIBHBIX YUEOHBIX ICHCTBUMA yUaITUXCS:

* [UIAHUPOBATh CBOW JCWUCTBUS B COOTBETCTBHM C IIOCTAaBJICHHOM 3ajayed |
YCJIOBUSIMU €€ pEAJIN3alluH, B TOM YKCJIE BO BHYTPEHHEM IUIAHE;

* YUWUTHIBATh YCTAHOBJICHHbIC MpaBUJa B IUJIAHUPOBAHUM U KOHTPOJE Crocoda
pelieHus;

* OCYIIECTBJISITh UTOTOBBIN U MOIIATOBBI KOHTPOJIb MO PE3YyIbTATY;

* OIICHUBATh MPABWIHHOCTh BBIMOJHEHUSI JEUCTBUS Ha YpPOBHE aJ€KBAaTHOMU
PETPOCTICKTUBHOM OIIEHKM COOTBETCTBHSI PE3YJIbTAaTOB TPEOOBAHUSIM JaHHOMN
3aJ1a4yy M 3aJ]a9HOM 00JIacTH;

* QJICKBaTHO BOCIPUHUMATH NPEAJIOKEHUS M OIEHKY YUYMUTEled, TOBapHIIIEH,
POIUTENEH U APYTUX JIFOJIEH;

* pa3auyaTh Crocod 1 pe3ysbTaT JeHCTBUS.

Obyuarowuiics noyuum 603MOHCHOCIb HAYUUMCA!

* B COTPYJHUYECTBE C YUUTEIEM CTABUTh HOBBIC YUEOHBIE 3a/1auu;

* IPOSIBJISATH NTO3HABATEILHYIO UHUITUATUBY B Y4EOHOM COTPYAHUYECTBE;

* CAMOCTOATENIBHO aJICKBATHO OIIEHHWBATh MPABUJILHOCTH BBIMOJHEHUS ICUCTBUS U
BHOCUTb HEOOXOJIUMbIE KOPPEKTHUBBI B UCIIOJHEHHUE KaK IO XOAY €ro peaiu3aluu,
TaK U B KOHIIC JICHCTBUS.

B cdepe mo3HaBaTeIbHBIX YHUBEPCATIbHBIX YUEOHBIX TEHCTBUN yUaIIUXCS:



* OCYUIECTBJIATH MOMCK HEOOXOAUMOW NH(OPMALIUU JUIsI BBIITOJIHEHUS BHEYUEOHBIX
3aJlaHAd €  HCMOJBb30BAaHMEM  Yy4eOHOM  JUTEpaTyppl U B OTKPBITOM
MHPOPMAIIMOHHOM IPOCTPAHCTBE, JHUMKIONEIUN, CIIPAaBOUYHUKOB (BKIIOYas
AJNIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNnrepHera;

* OCYHIECTBJISITH 3alKCh ((pUKCaIMI0) BHIOOPOUHON MH(DOpMAIU 00 OKpyk arolemM
MHpE U 0 cebe caMmoM, B TOM YHCIIE€ C MOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHHUSI, POEKTHI B YCTHOW U MUCbMEHHOMU (hOpME;

* MPOBOJUTH CPABHEHHUE U KIACCUPHUKAIIUIO TIO 3aJaHHBIM KPUTEPHUSIM;

* YCTAHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B U3Y4aE€MOM KPYre SIBJICHUM;

* CTPOUTH PACCYXKJIEHUS B (POPME CBSI3U MPOCTHIX CYX AEHUI 00 00BEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics NOLY4UmM 803MOACHOCHb HAYYUNBCL:

* OCYIIECTBJISATh PACIIUPEHHBIN MOUCK MHPOPMAIIH C UCIIOIb30BAHHEM PECYPCOB
oubmoTek u cetu VIHTEepHET;

* 3anMchbiBaTh, (UKCUPOBATh HHGMOpMALUI0O 00 OKPYXAIOIIUX SBICHUIX C
noMoupro HHCTpyMeHToB MKT;

* OCO3HAHHO U MPOU3BOJBHO CTPOUTH COOOILIEHUS B YCTHOM U MUCbMEHHOU (hopMe;
* OCYHIECTBIISITH BBIOOp Hambonee 3(h(HEKTUBHBIX CHOCOOOB pPENICHHs 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBMIA;

* CTPOUTH JIOTHYECKOE PACCYKIEHUE, BKIIOYAIOUIEE YCTAHOBJICHUE MPUYMHHO-
CJICICTBECHHBIX CBS3CH;

* MOT'YT BBIUTH Ha TEOPETUYECKHI YpOBEHb pEIICHHs 3aJay: pELICHUE 10
OIPEACIICHHOMY IUJIaHy, BJaJ€HHE OCHOBHBIMU NMPHUEMaMH PELICHUS, OCO3HAHUS
JEATENBHOCTH 110 PELICHUIO 3aa4H.

B cpepe KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI yUalUXCs:

* QJIEKBaTHO MCIOJb30BaTh KOMMYHUKATHBHBIE, IPEXKIE BCEro - pPEYEBBIE,
CpelIcTBa [JIsl pEUIEHUs pa3Iu4YHbIX KOMMYHUKAaTHBHBIX 3aJa4, CTPOUTH
MOHOJIOTHUECKOE COOOIIEHHE, BIaJETh AUAJIOTHIeCKON (POopMOil KOMMYHHKAIIUH,
UCIIONB3ys, B TOM uwucie cpencrBa U uHCTpyMeHTol MKT m aucranumonHOro
OOIIIeHHNS;

* IOMYCKaTh BO3MOXKHOCTbH CYILIECTBOBAHMSI Y JIFOAEH pa3IMYHBbIX TOYEK 3PEHMS, B
TOM YHCJIE€ HE COBNAAAIONIUX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS HA MO3ULIHIO
MapTHepa B OOILIEHUH U B3aUMOJICHCTBUMY;

* YUUTHIBATH Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPJAWHALIMK PA3JIMYHBIX MO3ULANA
B COTPYJIHMYECTBE;

* popMyIupOBaTH COOCTBEHHOE MHEHHE U MO3UIINIO;

* IOTOBAPUBATHCA U NPUXOJUTH K OOLIEMY PELIEHUIO B COBMECTHOM J1€ATENBHOCTH,
B TOM YHCJIE€ B CUTYallUH CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics NOLY4UmM 803MOACHOCHL HAYYUNBCAL:

* YUUTBIBATh M KOOPAMHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOMU
MO3ULIAH IPYTUX JIOJIEH;

* YUYUTHIBATHh pa3Hble MHEHUS WU HMHTEPEChl W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;



* IOHUMAaTh OTHOCHTEIILHOCTh MHEHUH U MIOAXO00B K PEIICHUIO IMPOOJIEMBI;

* aQPryMEHTHUPOBATH CBOIO TMIO3UIMI0 W KOOPJAMHHPOBATH €€ C TO3UIUSIMU
apTHEPOB B COTPYIHUYESCTBE IPH BBIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM
eI TEeIbHOCTH,

* 33J1aBaTh BOIIPOCHI, HECOOXOAUMBIE SISl OpTraHU3aIlMi COOCTBEHHOM JIeATEIbHOCTH
U COTPYTHUYECTBA C TTAPTHEPOM;

* OCYHIICCTBJISITh B3aWMHBIM KOHTPOJIb W OKa3blBaTh B COTPYJIHUYECTBE
HEO0OXOAUMYIO B3aMOTIOMOIIIb.

IIpeamernsbie:

- OPUCHTHPOBATHCS B SABJICHHUSIX M O0BEKTAX OKPYXKAIOIIET0 MUPA, 3HATH TPAHHUIIBI
UX TIPUMCHUMOCTH;

- MOHUMATh ONpeacacHUS (PU3MUSCKUX BEIMYMH U MOMHHUTH ONPEACIIAIONINe
dbopMybL;

- IOHUMAaTh KakuM (DU3MYECKMM MPHUHIIMIIAM M 3aKOHAM IMOJYUHSIOTCA TE¢ WA
WHBIC O0BEKTHI U SBJICHUS TIPUPO/IBI;

- 3HaHHE MO/JICITH MTOMCKA PEIICHHUH IS 3a/1a4 10 (BU3HKE;

- 3HaTh TEOPETHUUECKHE OCHOBBI MAaTEMAaTHKH.

- IPUMEYATh MOJISIN SIBJICHUI B 00BEKTOB OKPYKAOIIEro MUPA;

- AHAJTM3UPOBATH YCIIOBHE 33/1a4H;

- mepeOopMyITUPOBATH U MOJICITUPOBATH, 3aMEHITH HCXOTHYIO 3a/1a9y APYTOH;

- COCTaBIIATH IUIAH PEIICHUS;

- BBIJIBUTATh U IMPOBEPSATH MpeJiaracMble JIJIsl PEIIICHHS TUTIOTE3bI;

- BIIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPAIllASIMH, COCTaBISIONIUMH TIOUCK
pCILICHUS 3aaYH.

Conepskanue nporpaMMbl BHEYPOYHOM 1€ATEIbHOCTH
7 kjaacc

Beenenne. Bronnoe 3anstue. Llenu u 3agaun kypea. TexHruka 6€301MacHOCTH.
PoJsib 3kCcIeprMeHTA B :KU3HU YeJI0BEKA.

Teopusa: W3yunTb OCHOBBI Teopuu morpemHocted. llorpemHocTd npsiMbIX U
KOCBEHHBIX HM3MEpPEHMI, MaKCMMaJIbHasl MOTIPEIIHOCTh KOCBEHHBIX HW3MEpPEHHIA,
y4eT MOrpeurHocTe u3MepeHui mpu noctpoeHun rpaduxoB. Ilpeacrasnenue
pE3yNbTaTOB U3MEPEHU B (hopMe TaOIHI] U TPaPUKOB.

IIpakmuka: OCHOBBI TEOPUU IMOrPEIIHOCTEN NPUMEHATH IPU BBINOJIHEHUH
AKCIEPUMEHTAJBHBIX  3a/lad, MPAKTUYECKUX padoT. (€ HCHOJb30BaHHEM
odopynoBanus «Touka pocTay)

Xapaxmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCU

[IpuBomuth mnpuMepsl OO0BEKTOB wu3yueHUs GU3UKH (U3HUECKUE SIBICHMUS,
dbusznueckoe Teno, BelecTBo, ¢uzudeckoe noje). Habmomate U aHAIM3UPOBATH
dusnueckue sBieHus (PUKCUPOBATH W3MEHEHHS CBOWCTB OOBEKTOB, CPAaBHHBATH



uxX ¥ 00001ath). [lo3HAKOMUTBECS C HKCTIEPUMEHTATBLHBIM METOI0M HCCIIEIOBAHUS
npuponbl. COopka mpuOOpPOB M KOHCTpYKLU. Mcnonb30oBaHuE U3MEPUTENBHBIX
npuOopoB. BrimonHeHue 1a00paTOpHBIX U MPAKTUYECKUX padoT. J(uarHoctuka u
YCTpaHEHUE HEUCIIPABHOCTEN

npubOopoB. BricTpauBaHue runore3 Ha OCHOBAaHUU UMEIONTUXCS IAHHBIX.
MexaHuka.

Teopusi: PaBHOMEpHOE ®  HEpaBHOMEpHOe  nBIWKeHHe. [ 'paduueckoe
npeJicTaBlieHUE IBIKEeHMs. Perienue rpaguueckux 3aiad, pacyer MyTu U CpeHen
CKOPOCTH HEpPaBHOMEPHOrO JBWXEHHS. [loHSATHE WHEpPIUMM U HHEPTHOCTH.
[lenTpoOexnass cuna. I[lpumenenue JaHHBIX  (PU3NYECKUX TOHSATUHA B
KU3ZHENEATEIbHOCTH YenoBeka. Cuia ynpyrocTv, CHUIa TPEHHUS.

Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHWIIBI YIIPYTOCTH, BO3HUKAKOUIEW B
NpyXuHEe, OT cTeneHu nedopmaiuu npyxkusbel. Omnpexaenenue KodpduIMeHTa
TPEeHHS Ha TpuOOMeTpe. (C MCMOJIb30BaHUEM 000pyaoBaHus «Touka pocTay)
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHS OT CUIIbI HOPMAJIBHOT'O 1aBJICHUS.
Xapaxmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCU
Anamu3 tabmui, rpadukoB, cxeMm. [louck oObICHEHHST HAOIIOMaeMBIM COOBITHSIM.
Onpenenenue CBOMCTB MNPUOOPOB IO 4YepTekaM M MOJAENsAM. AHalu3
BO3HUKAIOIIUX TNPOOJEeMHBIX cuTyauuid. WM300paxkatb CUCTEMY KOOpAHMHAT,
BBIOMpATH TEJIO OTCYETA M CBA3BIBATH €r0 C CHCTEMOW KoopiauHat. Mcmoiab30BaTh
CUCTEMY KOOpJWHAT i M3y4YEeHHUs MPSAMOJUHEHHOro IBmwkeHUs Tena. COopka
npubOpoB W  KOHCTPYKIMi. lcmonmb3oBaHME W3MEPUTENBHBIX  MPUOOPOB.
Boimonnenre 1abOpaTOpHBIX W MPAKTHYECKUMX pPaboT (¢ HCHOJIb30BaAHHEM
o0opynoBanus «Touka pocray). J[MarHocTHKa U yCTpaHEHHUE HEUCIPABHOCTEU
npuOopoB. BeicTpanBaHue THUNOTE3 HA OCHOBAHMHM HMEIONINXCS JTAHHBIX.
KonctpyupoBanue U MOJACIUPOBAHMUE. Beinmonnenue — 3ajaHuii o
YCOBEPIIIEHCTBOBAHUIO TPHOOpPOB. Pa3paboTka HOBBIX BapUAHTOB OIIBITOB.
PazpaboTka u nmpoBepka METOJMKH dKCIIEPUMEHTAIBHON paboThl. PaboTa B Masbix
rpymnmnax. AHaJIu3upyOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE pelIeHUE, JACHCTBUS.
IIpencrasieHue pe3ysbTaTOB NAPHOW, TPYIIIOBOM JEATEIIBHOCTU. Y4YacTHE B
JIAAJIOTe B COOTBETCTBUU C MPABUIAMH PEUEBOT0 MOBEICHUS.

I' uapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocTaTUYECKoe IABIICHUE,
COOOIIAIOIINECS COCYbI, TUAPABINYSCKHE MAITHBI.

IIpakmuka: 3a0auu: BBHITAJIKUBAIONIAS CUJIA B PA3IMUHBIX CUCTEMax; MpUOOpHI B
3a7a4ax (CoOOMIAIOMIUECs] COCYAbl, TUAPABINYECKUE MAIWHBI, pbluard, OJIOKH).
DKCIEpUMEHTAIbHBIE 3aJJaHUS

l)usmepennie cunbl Apxumena, 2)U3MepeHUe MOMEHTA CUJIbl, JEHCTBYIOUIEro Ha
pbIyar, 3)u3MepeHue

paboThI CUJIBI YIIPYTOCTU MPU MOBEME Ipy3a ¢ MOMOIIBIO MOJIBHKHOT'O WIIH
HEMOABIKHOI0 0J10Ka.(C ncnonb3oBaHnem obopyaosaHua «Touka pocta»)
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OeAMENbHOCIL

Ananmu3 Tabnun, rpadgukoB, cxeMm. [Touck oObsICHEHHUST HAOIIOJaeMbIM COOBITHSM.
CoOopka mpuOOpoB M KOHCTPYKIHHA. Vcmonp30BaHNE W3MEPUTETHHBIX MPUOOPOB.
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Brinonnenue 1abopaTOpHBIX M MPaKTHUECKUX padoT. [narHocTuka U ycTpaHeHue
HEUCIIpaBHOCTEN MpuOOpoB. BricTpanBaHue IMNOTE3 Ha OCHOBAHMHM MMEIOIIUXCS
nanHbix. KoHcTpyupoBanwe u moxaenupoBaHue. Pabora B ManbIX Trpymnmax.
AHanu3upyroT, BBIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE pEIICHHE, JEUCTBHUS.
[IpencrasieHue pe3ynbTaTOB IMAPHOM, TPYHIIOBOM AeArenbHOCTH. [loaroroska
COOOIIEHU M JIOKJIaJ0B. YuacThe B JUAlOre B COOTBETCTBUM C MpaBUIAMHU
pPEYEBOro MOBEACHUS.

Craruka.

Teopus: bnok. Periuar. PaBHOBecHE TBEPABIX TEIN. Y CIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuno momentoB. Llentp Tsxkectu. UcciienoBanue pasiuyHBIX
MexaHudeckux cucteM. KoMOuHHpoOBaHHBIE 3aJayd, UCHONB3YysS YCIOBUS
paBHOBECHS.

lIpakmuxa: VI3rotoBiieHrEe pabOTaIOIIEeH CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMeNbHOCHIL:

Ananu3 tabnui, rpadukoB, cxeMm. [Touck oObsICHEHUS HAOIOTAEMBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MNPUOOPOB MO UepTekaM U MOACISIM. AHanu3
BO3HHMKAIOIMX NpoOJeMHBbIX cuTyanuil. HaOmrogate AeiicTBHE  MPOCTHIX
MexaHu3MoB. [lo3HakoMuThCa C (U3MUECKON MOMAENbI0 «abCOMIOTHO TBEPIOE
Teno». PemaTe 3agaun Ha NpUMEHEHHE YCIOBUsA(IIpaBUiia) PaBHOBECHUS phblyara.
[IpumensTe ycioBue (MPaBUIIO) paBHOBECHs pblyara Jijisi OObSICHEHHS JEHCTBUS
pa3NMYHBIX MHCTPYMEHTOB, HCIOJb3YEMbIX B TeXHMKe M B ObiTy. COopka
npuOOpOB M KOHCTPYKUUU. Mcronb30BaHne U3MEPUTENbHBIX MPUOOPOB.
BrinonHenue 1abopaTOpHBIX U MPAKTUYECKUX padoT. /luarnoctuka u

YCTpaHEHHE HEHCHPaBHOCTEW MpUOOpPOB. BhICTpanBaHuE IMNOTE3 HA OCHOBAHHUU
UMEIIIMNXCcs JaHHbIX. KOHCTpyHpoBaHME © MoOAEIUpoBaHUE. BrinonHeHue
3alaHAid 10 YCOBEPILEHCTBOBAHUIO MPUOOpPOB. Pa3paboTka HOBBIX BapUaHTOB
ombITOB. PazpaboTka v mpoBepKa METOIUKHU IKCIIEPUMEHTATHHOU pabOTHI.

PaGora B Manbix rpymmax. AHaJIU3UPYIOT, BBHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemienue, nenctBusA. [IpencraBneHue  pe3yiapTaToOB  MApPHOW, TPYHIIOBOM
nestenbHocTd.  [loaroroBka  cooOmieHWit u  JA0kjdaaoB.  OCyIIECTBISIOT
CaMOOIIEHKY, B3aUMOOLIEHKY JIE€ATEIBHOCTH. Y YacTHE B IHAJIOTE B COOTBETCTBUH C
MpaBWJIaMH PEYEBOr0 TTOBEJCHUS.

8 KkJacc

TenioBble ABJIEHUA.
TennoBoe pacmupenue Ten. [Iporeccs miaBneHus U OTBEPAECBAHMS, UCTIAPEHUS U
koHAeHcaluu. Teronepenaya. BiaxkHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenne tasHus apaa B Bojae. 2. CKOpPOCTH HCTAapeHUs
paznuyHbIX xkuakocTel. 3. TersoBeie ABUTATENN OYAYIIETO.

Jlabopamopnvie pabomer (¢ ucnoJb30oBaHueM oOopyaoBaHusi «Touka
pocta»): 1. M3MeHeHUs UITMHBI Tela IPU HarpEeBaHUM M oxJiaxaeHuu. 2. OTiIuBKa
napaduHOBOTO coiaaTtuka. 3. Habmonenue 3a mraBinennemM apaa 4. OT yero



3aBUCUT CKOPOCTh HCHapeHusi kuiakoctu? 5. HaOmioneHue TemaonpoBOAHOCTH
BOZBI U BO3yXa.
Xapaxkmepucmuka 0CHO8HbIX 8U008 OesIMeNbHOCHIU:
CamocTosTenbHO (GOPMYIUPYIOT MO3HABATENBHYIO 3aJady. YMEIT C MOMOIIbIO
BOITPOCOB JI00BIBaTh HEJOCTAIOIIYIO uH(pOpMAITHIO. Ucnons3oBaHue
U3MEPUTENBHBIX MPUOOPOB. BhinonHeHne 1a00paTOPHBIX U MPAKTHUECKUX padoT.
JlnarHocTrka u ycTpaHEHUE HEUCIIPAaBHOCTEH MpuOOpoB. BricTpanBanue rumores
HA OCHOBaHWH UMEIOIIUXCS JaHHbIX. KOHCTpyrpoBaHue U MOAEIUPOBAHUE.
BrinonHenue 3aaHuil 0 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX
BapUaHTOB OMBITOB. Pa3paboTka W mpoBepka METOAMKU IKCIIEPUMEHTAITLHON
pabotel. Pabota B ManbIx rpynmnax. AHaJIU3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT
CcBOE pemienue, neuctBus. lIpencraBiieHne pe3ynbTaTOB NAPHOW, TPYIIIOBOM
NEATEIbHOCTU. YUYacTHE B IHUAJIOrE B COOTBETCTBUU C IIPABUJIAMU PEYEBOTO
MTOBEJICHHUS.
ileKTpH4YecKHe ABJICHHS.
Mukpomup. Monenu aroma, cymectBoBaBmue g0 Havana XIX. HWceropus
OTKPBITHSI W JCUCTBUS TallbBAHMYECKOrO 3yieMeHTa. Mcropus co3maHus
anekTpodopHoit MamuHbl. OnbIT BonbTa. IIEKTPUUECKHU TOK B 3JIEKTPOJIUTAX.
Jemoncmpayuu: (¢c icnoJib3oBaHueM ooopynoBanus «Touka pocTay)
1. Mogaenu atroMoB. 2. ["'albBaHUYECKHE JIEMEHTHI. 3. DIIeKTpopopHOI
MamuHbl. 4. OnbiTel BonbTa u [MasibBaHu.
Jlabopamophnvie pabomwi: 1. Co3mgaHue TrajdbBaHUYECKUX DJJIEMEHTOB W3
NOJPYYHBIX CPEACTB. 2. DIIEKTPUUECKUN TOK B KUAKOCTAX CO3JAHUS <«30JIOTOTO
KITFOUHKA) .
Xapaxkmepucmuxa OCHOBHBIX BUIOB JAESTEIbHOCTH:
VYrpaBisitoT CBO€M MO3HABATENbHON W Y4EOHOU JESITEIbHOCTHIO MOCPEICTBOM
IIOCTAHOBKM LIEJIEH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOMX JEUCTBUU M
OLICHKM YyCHemHocTH YycBoeHus. CpaBHUBAIOT Croco0 U pe3yldbTaT CBOUX
JACUCTBUI ¢ 00pas3IoM - JIUCTOM cOMpoBOXKAeHHs. OOHAPYKUBAIOT OTKJIOHECHUS.
OO0ayMBIBAIOT PUUYHHBI OTKJIOHEHUM. OCYIIECTBIISIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOINIb. Vcnonb30BaHWe W3MEpUTENbHBIX MpUOOPOB. BplnonHeHne
7abopaTOpHBIX W MPaKTUYECKUX  pabor. JluarHoctTnka W yCTpaHCHHE
HEUCIpaBHOCTEW MpuOOpPOB. BricTpanBaHue rumnore3 Ha OCHOBAHMM MMEIOIIUXCS
naHHbIX. KoHCTpyHpOBaHue U MOAECIMPOBAHMUE.
JJIEKTPOMATHUTHBIE SIBJICHUSI.
MarnuutHoe moje B BellecTBe. MarHuTHas aHoMmainusg. MaruutHsie OypH.
PaznoBunHOCTH AIEKTPOU3MEPUTEIBHBIX prOOpOB. PaznoBugHOCTH
ANEKTPOABUTATENEH.
Hemoncmpayuu (¢ wucnosib3oBaHueM obopyaoBanusi «Touka pocTay):
1. HarnsaHocTh MOBeIEHU BEIIECTB B MarHUTHOM 1oJe. 2. [Ipe3enTtanuu o
MarHuTHOM Tiojie 3eMJIM M O Mar"HuTHeix Oypsax. 3. [leMoHcTpanus
Pa3HOBHUIHOCTEH  DIEKTPOM3MEpPUTENbHBIX  mpubopoB. 4.  HarmsgHocTh
Pa3HOBUIHOCTEHN AIEKTPOABUTATENEH.



Jlabopamophvie pabomui: 1. UccnenoBanue pa3audHbIX 3IEKTPOU3IMEPHUTENbHBIX
prudOpoB.
Xapaxmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCU
VYrpaBistoT CcBO€M MO3HABATENbHONM W Y4YEOHOU NESITEIbHOCTBIO MOCPEICTBOM
IIOCTAHOBKM LIEJIEH, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMU CBOUX JEUCTBUH M
OLICHKM YCHENIHOCTH YCBOeHHs. CpaBHMBAIOT CIOCOO W pe3yJabTaT CBOMX
JEHUCTBUN ¢ 00pa3loM - JIUCTOM COMpOBOXIeHUs. OOHAPYKHUBAIOT OTKJIOHEHUS.
OO6ayMBIBaIOT MPUYUHBI OTKIOHEHU . OCYIIECTBISIOT CAMOKOHTPOIIb U
B3aUMOKOHTPOJIb.
Onruyeckue siBJICHUS.
Nctounuku cBera: TEIIOBBIC, JIIOMUHECIIEHTHBIE, UCKYCCTBEHHbBIC. M3roToBIeHne
KaMepbl - OOCKypa W WCCIEIOBAaHWE W300paKEHUS C TOMOIIBIO MOJICIH.
MHorokpaTHoe H300pakKeHHe TpeIMeTa B HECKOJIbKUX IUIOCKUX 3epKaliax.
N3roroBUTh MEPUCKOI U C €ro MOMOIIbIO MPoBeCcTH HaOmoaeHus. [IpakTuueckoe
UCIIO0JIb30BAHUE BOTHYTBIX 3€pKaJl. 3pUTEIbHbIE UILTIO3UH, IOPOKAAEMbIE
npenoMIIeHHEM cBeTa. Mupaxu. Pa3BuTue BOJIOKOHHOW onTukH. Mcnonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu(c ucnoib3oBanueM ooopyaoBanust «Touka pocra)
1. PaznuyHbie HCTOYHUKH cBeTa. 2. M300pakeHne npeaMera B HECKOIbKIX
IUIOCKHUX 3epkajnax. 3. M3o0paxkenue B BOTHYTHIX 3epkanax. 4. Mcmomb3oBaHue
BOJIOKOHHOM ONTHKU. 5. YCTpohcTBO (oToamnmaparoB, KHHOIPOEKTOPOB,
KaJIEUTOCKOTIIOB.
Jlabopamopnwvie pabomui: 1. N3rotoBiieHHe KaMephbl - 00CKypa M HCCJIEIOBaHUE
n300pakeHuss ¢ momomIplo mojenu. 2. [lpakTudeckoe NpUMEHEHHE IUIOCKUX
3epkan. 3. IlpakTuyeckoe uCHoib30BaHUE BOTHYTHIX 3epkai. 4. M3rorosienwue
MEePUCKOIIa ¥ HAOJIOICHUS C TTIOMOIIBIO MOJIEIH.
Xapaxmepucmuxka 0CHOBHbIX U008 0esIMENbHOCTNU
VYpaBistoT CBOEH MO3HABATEILHOM U yU4eOHON JEATEIbHOCTBIO MOCPEICTBOM
IIOCTAHOBKH 1I€JIEH, TUNTAHUPOBAHMS, KOHTPOJIS, KOPPEKLIUHA CBOUX JIEWCTBUU U
OLICHKH YCTIEIIHOCTH YCBOEHUS. BoIenstoT u popmMynupyroT mo3HaBaTEIbHYIO
1eiab. BBIIENAIOT KOJMMYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB, 3a/JaHHbBIC
cinoBamu. [I[prHUMAIOT MO3HABATENbHYIO 1IEIb U COXPAHSIOT €€ P BHIITOJIHEHUU
yueOHBIX fercTBuid. OCO3HAIOT CBOM JeUCTBUS. FIMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIIEHHS B MaJIbIX Tpynmnax.
Yes0Bek ¥ mpupoaa
ABTOMaTMKa B Hamied >ku3HU. [IpuMepbl HCIOJIB30BaHUS ABTOMATUUYECKUX
YCTPOMCTB B HayKe, Ha Tpou3BOjACTBE U B ObITy. CpenctBa cBs3u. Pamno wu
TEJIEBUJICHUE. AJIbTEPHATUBHBIE WCTOYHUKU SHEPruu. BUIbBI 3JIEKTpOCTaHLUM.
HeobxoauMocTh AKOHOMUM MPUPOJHBIX PECYPCOB M HUCIOJIB30BAHUSI, HOBBIX
HKOJIOTUYHBIX U 0€30MacHbIX TexHoJoruil. Hayka u 6e30nacHoCTb JIt01eH.
Jlemoncmpayuu. 1. hboTomMaTepuanbl U CIAWIbI IO TEME.
Jlabopamopnvie pabomeir: 1.V3ydeHue HEUCTBUI CPEICTB CBS3H, Paguo W
TeJIEeBUJICHUS.
Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENTbHOCTU



CaMocTOsTeTbHO  (OPMYITUPYIOT TIO3HABATENBHYIO 3alady. YMeEwT (Wi
pPa3BUBAIOT) CIOCOOHOCTH C TMOMOIIBIO BOIPOCOB JOOBIBATH HEIOCTAIOIIYIO
uH)OpMAaIIHIO.

9 kimacce
Kunemartuka
CrnocoObl  omMcaHUd  MEXaHHMYECKOrO0  JIBHIKEHHS. Cucrema  orcuera.

[IpssmonuueriHoe nBrKeHUE. [IpsAMONIMHENHOE pPaBHOMEPHOE JBUKEHHUE II0
wiockocTu. llepemenieHne u CKOpPOCTh NpPHU PABHOMEPHOM MPSMOIMHEHHOM
JBIKEHUU M0 IUIOCKOCTH. OTHOCUTENBHOCTh ABMXKEHUS. CIOXKEHUE JIBHKEHUM.
[IpyHIMO He3aBUCUMOCTH JBWXKEHUH. KpuBonuHelHOe nBukeHUeE. JIBUKEHHE
Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. PaBHOMEpHOE IBMKEHHE I10
OKPYHOCTH. YTJ0Bast ckopocTs. Ileproza u yacrora BpameHus. CKOpocTh

Y YCKOPEHHUE ITPU PABHOMEPHOM JIBHXKEHHH 110 OKPYKHOCTH.

Jlabopamopnvie pabomvi(c UcHoJb30BaHMEeM o0opyaoBanusa «Touka
pocTay):

N3yuyenue nBmxeHust CBOOOAHO MaJAOLIEro Tena.

N3yueHne IBUKEHUS 110 OKPYKHOCTH.

IIpumepHvle memovl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:

OnpeneneHne CKOPOCTHM  PaBHOMEPHOI'O  JIBDKEHHST IIPU  HCIIOJIb30BAaHUU
TpeHaxkepa «Oeropasi JOPOKKa.

Hcropuyeckast peKOHCTPYKIUS ONBITOB ['anuiiest o onpeneneHnio yCKOpEHUs
CBOOOIHOTO Na/ICHUS TeJl.

[IpuHunel paboThl TPUOOPOB 711 U3MEPEHUS CKOPOCTEN U YCKOPEHUIA.
[IpumeneHnue cBOOOIHOTO MAJACHUS AJI1 U3MEPEHHUS PEaKIIUU YeIOoBeKa.

Pacuyer TpaekTopumn ABMKEHUA IEpCOHAXEW paccka3zos P.Pacmo.

Xapaxkmepucmuka oCHOB8HBIX U008 0esimeNbHOCHU. YTEHUE U 00CYKIEHUE TEKCTa
CTaTeil MHTEPHET-CAlTOB, 00CYX JACHUE JOKIIAI0OB U MPE3CHTAIIN, COCTABIICHUE U
pelnieHue 3aaa4, o0cyxaeHue cnocooos penieHus (moaroroska k OI'D no pusuke).
JInnamuka

Nuepunanbusie cucteMbl orcuera. Cuna. 3akoHsl HetoToHa. [[BMKeHUE Tena moa
JCICTBUEM HECKOJIBKHUX CHJI. J[BM)KEHHE CUCTEMBbI CBSI3aHHbIX Ted. J[nHamuka
PAaBHOMEPHOI'O JIBMKEHHUS MATEpHaIbHON TOYKM MO OKpyx)HOCTU. Kiaccel cui.
3aKOH BCEMUPHOIO TATOTeHUs. JBr>keHHe miaHeT. VICKyCCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropust pazButus npeacrabiennii o Becenennoit. CtpoeHue
U dBoJIronus BeeneHno.

Jlabopamophvie pabomvi(c HUCNOJB30BaHHEM o0opyaoBaHus «Touka
pocTay):

N3mepenne macchl Tena ¢ UCIIOIB30BAHMEM BEKTOPHOI'O PA3JIOKEHMS CHIIBL.
N3yueHne KMHEMAaTUKW U JUHAMHUKH PaBHOYCKOPEHHOI'O JBWXEHUS (Ha MpUMEpe
MamuHbl ATBya). M 3ydyeHne TpeHus CKOJIbKEHHUS.

IpumepHvle memuvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM



Ncropuueckas pexkoHCTpyKiMs onbiToB KynoHa M AMOHTOHA MO ONpeeseHUI0
BEJIMYMHBI CUJIbI TPEHUS CKOJIbXKEHUs. [lepBble UICKYCCTBEHHBIE CITYTHUKHU 3€MIIH.
Kak ornnuarorcss MexaHWYecKue TMporecchl Ha 3emiie OT MEXaHWYECKUX
npoueccoB B kocMoce? Tena ConHeunoi cuctembl. OTKPBITUSL HA KOHYUKE TEpa.
Xapaxkmepucmuka 0CHOBHbIX U008 0esimelbHOCMU. YTEHUE U 00CYKICHUE TEKCTa
CTaTel MHTEPHET-CATOB, 00CYX JAEHUE JAOKIAI0B U MPE3CHTALNI, COCTABICHUE U
pernieHue 3aaa4, 00cyxaeHue crnocoooB pemeHus (moaroroska k OI'D no pusuke).
NMmnyJabce. 3aKoH cOXpaHeHHUs UMITYJIbCa
Nmnynec. M3MeHeHue wuMmysibca MaTepuaibHOM Toukdh. Cucrema Ten. 3aKoH
COXpaHEHUsI UMITyJIbCa.
IIpumepHovle memovl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM
PeaktuBnoe nBuxkenue B npupone. Paccinenosanume JITII ¢ momomipro 3akoHa
COXpaHEHUs! UMITYJIbCA.
Xapaxkmepucmuka 0CHOBHbIX U008 0esimelbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
CTaTel UHTEPHET-CAlTOB, 00CYX JAEHUE JOKIAI0B U MPE3CHTAIINM, COCTABIIEHUE U
pelieHue 3aaa4, 00cyxaeHue croco0oB pemenus (moaroroska k OI'D o gpuzuke).
CraTuka
PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBHSI paBHOBECHA TBepAoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopnvie pabomvi(c uUcnoJb30BaHUEeM o0opynoBaHusi  «Touka
pocTay):

Omnpenenenre UEHTPOB MACC Pa3IUUHbIX Tel (TpU crocoda).
IIpumepHvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
[IpuMeHeHne TMPOCTBIX MEXaHM3MOB B CTPOMUTEIBCTBE: OT 3EMJISSHKH [0
HeOockpeba. MccnenoBanrue KOHCTPYKIIMU BEJIOCHIIE1A.
Xapaxmepucmuka 0CHOBHBIX U008 OesIMENbHOCMU: YTCHUE U 00CYKICHHUE TEKCTa
CTaTeil MHTEPHET-CAaTOB, 00CYX JAEHUE JAOKIJIAI0B U MPE3CHTAIINI, COCTABIIEHUE U
pelieHue 3a7a4, o0Cy>KaeHne croco0oB pemienus (moaroroska k OI'D no ¢usuke).
Mexannueckue KoJieOaHUs U BOJTHBI
Mexanndeckue konebanus. I[IpeoOpa3zoBanue dSHEPruuM MNpU  MEXAHHUUYECKUX
KoneOaHusXx. MaTemMaTUyecKUid U TPYKUHHBIM ~ MasTHUKH. CBOOOJHBIE,
3aTyXaloUlMe W BbIHYXKJEHHbIE KojeOaHus. Pe3oHanc. MexaHWYecKHE BOJIHBI.
JImMHa ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnvie pabomvi(c HUCHOJb30BaHHEM o0opyaoBaHusa «Touka
pocTay):
N3yuyenue konedaHuii HUTSHOTO MasSTHHKA.
IIpumepHvie memovl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:
CtpyHHBIE MY3BIKaJIbHBIE UHCTPYMEHTHI. KonebarenbHbie CUCTEMBI B MPUPOJIE U
TEXHUKE.
Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTEHHE U 00CYKIECHHE TeKCTa
CTaTeil UHTEPHET-CalTOB, 00CYX JAEHUE JAOKIJIAI0B U MPE3CHTAINI, COCTABIIEHUE U
pelieHue 3aaa4, o0cyxaeHue cnocoooB penieHus (moaroroska k OI'D o pusuke).
JIEKTPOMATHUTHBbIE KOJIeOAHUSI M BOJIHbBI



[Tepemennslii snexkTpuueckuid Tok. KomnebaTenbHbI KOHTYp. BBIHYXIeHHbIE U

cBoOoHBIE DM KONeOanuss. DM BOJHBI M UX CBOMCTRBA.

IIpumepHvle membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:

[IprHIMOBI pagvoOCBA3M U TeNeBUICHUs. Bimsaue OM u3IydeHUHM Ha KUBBIC

opraHu3Mbl. MI3rotoBieHne yCTaHOBKU AJIsI IEMOHCTPAIIMH ONBITOB 110 OMMU.

OnekrpoMaruutHoe u3nydyeHne CBY-neun. Hcropuueckas peKOHCTPYKUUS

OnbITOB AMIepa.

Xapaxkmepucmuxka 0CHOBHBIX U008 0esimelbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa

CTaTel MHTEPHET-CATOB, 00CYX JAEHUE JAOKIAI0B U MPE3EHTALNI, COCTABIEHUE U

pelnieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D no pusuke).

Onruka

Uctounuku cBera. JleiicTBus cBera. 3aKOH MPSMOJMHEUHOrO PaCIpOCTPAHEHUs

cBeTa. 3aKoH oTpakeHus cera. [locTpoeHne n300pakeHuii B INTIOCKOM 3epKalie.

3aKOH IPEOMIIEHHsI CBETA Ha IUIOCKOM I'PAHMIIE JIBYX OJHOPOJHBIX MPO3PAUYHBIX

cpen. Ilpenomnenue cBera B mpusMme. Jlucnepcusi cBera. SBJIEHHE IOJTHOTO

BHYTpeHHEro otpaxkeHus. JIuu3bl. Tonkue nuu3bl. IlocTpoeHue u300pakeHUI,

CO3/1aBa€MbIX TOHKUMHU JIMH3aMHU. [ 11a3 u 3penne. Ontudeckue mpruOopsI.
Jlabopamophvie pabomvi(c UCHOJb30BaHHEM oOopyaoBaHusi «Touka

pocTay):

DKCliepuMEHTalIbHAs TPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3mepenne nmokasarens NpeaoMIEHUS BOBI.

N3mepenne poKycHOro pacCTOSIHUSL COOMpPAIOIIEN JTUH3BI.

IIpumepHvie memobl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

HcTopus uccinenoBanus CBETOBBIX SIBJICHUM.

Hcropuueckas pekoHCTpyKUHs Tesieckona [ anmes.

N3rorosnenne Kanenaockona.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTEHUE U 00CYXKICHUE TEKCTa

CTaTel MHTEPHET-CAaTOB, 00CYX JAEHUE JAOKIAI0B U MPE3EHTALNI, COCTABIEHUE U

pernieHue 3aaa4, o0cyxaeHue crmocoooB perieHus (moarororka k OI'D no pusuke).

Pdu3uKa aToMa ¥ aTOMHOI0 A/1pa

Crpoenue aroma. llormonieHme m ucnyckanue cBera aroMaMu. ONTHYECKHE

cnektpsl. OnbiThl Pesepdopaa. [Inanerapuas mogens aroma. CTpoeHHEe aTOMHOTO

saapa. 3apsa0BOE€ M MAacCOBOE 4HMCHA. SepHbIe CUIbl. DHEPTUsl CBSI3M ATOMHBIX

anep. 3aKOH paJMOaKTUBHOTO pacmana. Anbda- u Oera-pacnansl. [IpaBuna

cMenleHus. Snepusle peakuuu. [leneHue u cuHTE3 sAnep. SnepHas dHEpreTHka.

Uctounnku sHeprum ComHua u 3Be3A. Peructpanus [AepHBIX HW3IYyYECHUHU.

BnusiHre paguoakTUBHBIX M3JIYYEHUMM HA >KUBbIE OpraHu3Mbl. Jlo3umerpus.

DKoJ0oruyeckue npoodaeMsbl siIEPHON IHEPTETUKH.

IIpumepHvle memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Hctopus n3ydyeHus aroma.

N3mepenne K111 conneunoit 6arapen.

HeBuaumele n3nydeHusi B CIEKTPE HATPETHIX TEN.
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Xapaxmepucmuka 0CHOBHbIX U008 OesamelbHOCmU. YTEHUE U 00CYXKIeHHE TEKCTa
CTaTel MHTEPHET-CAUTOB, OOCYXICHUE JOKIAI0B U MPE3CHTAINMA, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHue crocoooB pemienus (moaroropka k OI'D no pusuke).
®opMbI OpraHu3anuu 00pa3oBaTeIbHOI0 NMpouecca:

- TPYIIIOBAs;

- UHIUBUyaJIbHAS;

- (ppoHTANBHAS.

Beaymme TexHoJsioruu:

Hcnonb3yroTess 3JIEMEHTHl CIEAYIOIUX TEXHOJOTUWW: MPOEKTHas, MpPOOJIEMHOIO
oOydenusi, HUH(POPMAITMOHHO-KOMMYHUKAITMOHHAS,, KPUTHYECKOTO MBIIUICHHUS,
npoOJIEeMHOr0 1Uajora, UrpoBasl.

OcHoBHbIE MeTOABI PA00THI HA YPOKe:

Benymumu wMeromamu  0OydeHHsS] SBISIOTCS: YaCTUYHO-TIOMCKOBOHM, METO]
MaTeMaTUYECKOr0 MOJIEIMPOBAHUS, aKCHOMAaTUYECKUI METO/I.

D opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc ABJISIETCS IOMOJIHUTENbHBIM, TO OTMETKA B Oajljlax HE CTaBUTCS.
VYyammiicst y4yuTcs OUEHUBATh ceOsl U APYTHX CaM, YTO MO3BOJISIET Pa3BUBATH
YMEHHUS CaMOaHajiu3a M CHOCOOCTBYET pa3BUTHIO CAMOCTOSITEIBHOCTH, Kak
CBOMCTBY JIMYHOCTU Yydyamllerocs. BbIBIE€HHE NPOMEXYTOYHBIX M KOHEUYHBIX
pE3yJAbTATOB  yYAIIMXCA MPOUCXOJIUT Yepe3 MPAKTUYECKYIO JIESITEIbHOCTD;
3a4eTHbIE paOOTHI:

* TeMaTuyeckas Moa0OpKa 3adad pa3IMuyHOTO ypPOBHS  CJIOXKHOCTH C
NPEACTABICHUEM Pa3HbIX METOJOB PEUICHUS B BUJE TEKCTOBOI0 NOKYMEHTA,
npe3eHTaNNu, (JIII-AaHUMALKUH, BUIEOPOJIUKA 1K WeD - ctpanuubl (caiira)

* BBICTABKa IIPOEKTOB, IPE3CHTAIINI;

* IEMOHCTpALIUS SKCIEPUMEHTA, KAUYECTBEHHON 3a/1a4yi C KaYECTBEHHBIM (YCTHBIM
WIM B BHUJIE NPUJIOKEHHS, B TOM YHCIIE, IPE3EHTALMEN) ONMCAaHUEM IMpoIecca Ha
3aHATHH, (PecThBae SKCIEPUMEHTOB; (PU3UUECKUE OJTUMITUAIBI.

KanenaapHo-temaTtuyeckoe IiiaHupoBaHue 7 KJiace

Ne [Hata Tema ypoka Hcnoab3oBanue pruMeua
n/n | IpoBeIACHUS 000py/10BaHUA LIEHTPa HUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOI
U TEeXHOJIOTHYECKOH
HaIPaBJIEHHOCTEH
«Touka pocra»

1. Beegenmne (14)

1| Bponnoe 3amstwe. llenn u  3anaun | KommbioTepHoe
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\ kypca. Texnuka 0€30MacHOCTH. \ obopynoBaHue
2. Poab 3xkcniepuMeHTa B JKH3HU YejioBeKka (34)
Cucrema eMHUIL, TOHATHE O KomnbsrotepHoe
2 IPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
Pu3nYeCcKuil SIKCIEPUMEHT. ObopynoBanue mJst
Bune! ¢pusnueckoro skcepuMeHTa. JE€MOHCTpAaIui
[orpemnocts n3mepenus. Buabl
MOrpeIHoOCTeN n3Mepenus. Pacuér
3 MOTPELIHOCTH U3MEPEHUSI.
JlaGopaTopHas pabota O6opynoBanue JyIst
«3mepenne o6bema TBEPIOTO nabopaTopHbIX padoT U
4 tenay. IIpaBuna opopmiieHns YICHUYECKHX OIBITOB
nabopaTopHO pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue st
ABHIKEHHUS. nabopaToOpHBIX paboT U
6 I'paduueckoe mpeacraBiaeHue VUCHHYECKHX  OIBITOB
ABHIKCHHA. (Ha 6a3e KOMILIEKTOB
Pemenne Fpa(i)I/IHGCKI/I)f 3az1ad, st O0'3)
7 pacueT IyTH U CpeAHEN CKOPOCTH
HEPaBHOMEPHOTO JIBUKECHHUS.
8 [lonsiTve MHEPLIUU U UHEPTHOCTH.
LenTtpobesxHas cuina..
9 Cuia ynpyrocTtu, cuiia TpeHust O6opynoBanue st
nabopaTopHBIX paboT U
JlaboparopHas paboTa
YUEHUYECKUX  OIbITOB
«HccnenoBanre 3aBUCUMOCTH
CHITBI YIIPYTOCTH, BO3HUKAIOMICH B (2 Gase xoMmIEKTOR
10 NpYKUHE, OT CTETIEHU JehopMarum s OI'D)
MIPYXKUHBD).
JlaboparopHas paboTa
11 «Omnpenenenue ko3 dunmenra
TpEHUsI HAa TpPHOOMETpPEY.
JlaboparopHas paboTa O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH 1ab0opaToOpHBIX padoT U
12 CHUJIBI TPEHUS OT CHUJIBI YYEHUYIECKUX OTBITOB
HOPMAJIHOTO JaBJICHUS.
4. 'mapocraTuka (124)
13 [InotHocTh. 3anaua naps ['epona OGopynoBanue 1ist
JEMOHCTpalui
Pewrenue 3a1a4 noBbILIEHHON
14 CJIO)KHOCTH Ha pacyeT IUIOTHOCTH
BEIIIECTBA.
15 Pemrenne 3a1a4 NoBBINICHHOM O6opymoBanue 1is
CIIOKHOCTH JIEMOHCTpalun
16 JlaBneHue )XKUAKOCTH U ra3a. 3aKOH
[Tackans
17 Coo0b1aroniecs: CoCysl.
18 JlaboparopHas paboTa O6opynoBanwue st

«M3roToBaeHNE MOJEIN (I)OHTaHa»

mabopaTOpHBIX paboT U
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19 JlaboparopHas paboTa VUEHHYECKUX  OIBITOB
«M3rotoBnenue mozenu GoHTaHA» (Ha 0a3e KOMIUIEKTOB
3akoH Ilackans. [laBieHue B s OI'D
KHUJIKOCTSX M ra3ax.
20 lMunpaBinueckue MalIuHBbIL.
Coo011aronimecs: CoCyasl.
21 BriTankuBatomas cuia. 3aKkoH Ob6opynoBanne mJis
Apxumena. JIEMOHCTpAi
JlaboparopHas paboTa O6opynoBanue 1Is
29 «BbIsicHEeHUE YCIOBUS TUIaBAHUS 1abopaTopHBIX padoT H
TEI». YYICHUICCKUX OIBITOB
23 biok 3amad Ha 3akoH Ilackans, O6opynoBanue st
3aK0H Apxumesna. JIEMOHCTpAIHi
24 bnok 3aau Ha 3akoH [lackais,
3aKOH ApxuMmena.
5. CraTuka (104)
25 bsok. Peryar. O6opynoBanue st
JIEMOHCTpaIui
26 PaBHoBecue T1Bepabix Ten. MomeHT
cunbl.IIpaBuno MOMEHTOB.
27 Hentp TSKECTH. HccnenoBanue | O6opynoBanue amis
Pa3IUYHBIX MEXAaHUYECKUX CUCTEM JIEMOHCTpAIMi
28 KomOunnpoBaHHbIe 3a1a4H,
UCTIONB3YS YCIIOBHS PABHOBECHS.
29 KoMOunmpoBanHbie 3a1a4u,
UCTIONB3Ysl YCIIOBUS PaBHOBECHS
JlaGopaTopHas pabora O6opynoBanwue st
«M3rotoBnenue paboraromen nabopaTopHBIX paboT U
30 cuctembl 6110K0B». OpopmiieHue YUEHUYECKUX  OITBITOB
paboTHI. (Ha 6a3e KOMIUIEKTOB
PaGota Han npoexktom «biokmy. st OI'D
JlabopaTopHas paboTa
«M3roToBnenue padboTaromiei
31 CHCTEMBI OJIOKOBY.
JlaboparopHas paboTa O6opynoBaH#e JIs
«M3roroBnenune padoTaromiei a00opaTopHBIX PadboT U
32 CUCTEMBI OJIOKOBY. YUYEHUYECKHUX OIBITOB
Odopmnenue paboOTHI. KomrmerotepHoe
33 obopynoBanue
34 3ammra mpoeKToB.
KaﬂeH}IapHO-TeMaTl/I‘leCKOe IJIAHUPOBAHHUE 8 KJ1acc
Ne Hara Tema ypoka Hcnonn3oBanue IIpUMe
/o MIPOBEICHUS 000py10BaHMs LEHTPa | YaHUE
[nan | ®akr €CTeCTBCHHOHAYYHOMH
U TEXHOJIOTHYECKOMH
HaNnpaBJIEHHOCTEH
«Touka pocta»
1. BBenenue (14)
BBognoe 3anstue. llenu u 3agaun | KommbroTepHoe
1 Kypca. TexHuka 0e30MmacHOCTH. obopynoBaHue
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2. TerioBble siBjieHus (12 )

Pa3noobOpasue temnoBbix sBineHuil. | KommbroTepHoe

2 TennoBoe pacmmpeHue Tell. o0opyoBaHue
JlaboparopHas paboTa O6opynoBanue s
«I3MeHeHust UTUHBI TeJa Mpu nabopaTOpHBIX padoT U

3 HarpeBaHUU U OXJIAXKICHUI. YUEHHUYECKUX OIBITOB
Tennonepenaua Habmronenue Ob6opynoBanue IS
TETUTOTIPOBOTHOCTH BOJIBI U JIeMOHCTpAIHi

4 BO3/1yXa.
JlaGopaTopHnasi pabota O6opynoBanwue st
«3mepenue ynenbHon abopaToOpHBIX PaboT U
TEIUIOEMKOCTH Pa3InYHBIX YYEHUYECKUX  OIBITOB

S BEILECTBY. (Ha 6a3e KOMIUIEKTOB
[InaBneHue u oTBEpAECBaHUE. s OI'D
JlaboparopHas padota «OTiIHBKa

6 napauHOBOTO COJTATHKAY
JlaGopatopHas paboTa O6opynoBanue 1jst
«Habnronenue 3a niuaBieHrEeM 1abopaTopHbIX paboT U

7 TBJIA» YUEHHUECKUX OTIBITOB
Pemrenne onmuMnuaaHbIX 3a/1a4 Ob6opynoBanue st

8 Ha ypaBHEHME TEIJIOBOro OasiaHca J€MOHCTpaIui
Pemenue onuMnuaaHbIx 3a1a4 Oo6opynoBanue 1ist

9 Ha pacy€T TEIUIOBBIX MPOLECCOB JIEMOHCTpAIIHA

10 Jlaboparopus KpucTaiorpaduu.
Hcnapenue 1 KOHIEHCAIHS. O6opynoBanue st

11 JIEMOHCTpAIUi
CoctaB aTmMochepsl, Oo6opynoBanue 1Jist
HaGJ’IIOI[eHHe nepexonaa l[eMOHCTpaLII/Iﬁ
HEHACHIIIIEHHBIX TAPOB B

12 HACBIIICHHBIE.
Bnaxxnocte Bo3gyxa Ha pasHbix | O0OpymoBaHHE IS

13 KOHTHHEHTaX JI€MOHCTpaIui

3. DilekTpuyeckue siBjIeHus (84)

Mukpomup. Mozgenu aroma, Ob6opynoBanue s

14 cylecTBoBaBIue 10 Havanza XI1X JEMOHCTpAITUI
Hctopus OTKpbITHS U IEHCTBUS Kommnsrorepnoe

15 TraJIbBAHNYECKOTO JIIEMEHTA 06OpyIOBaHHE
Hctopus coznanus 31eKTpodopHOit

16 MaITHBI
OnsiTel BonbTa. Dnexrpuueckuii KomMmnerorepHoe

17 TOK B 3JICKTPOJIUTAX. o0opynoBaHue
Pemienne onuMnuaaHpIX 3a7a4 Ha O6opynoBanue st

18 3aKOHBI TIOCTOSIHHOTO TOKa JeMOHCTpaIHi
Habmonenue 3aBucuMoctu O6opynoBanue AJis
COIIPOTHBIICHUS TPOBOTHUKA OT JIeMOHCTPALHH

19 TEMIEPATYPHI.
JlaGopatopHas paboTa O6opynoBanue st
«OrmpeneneHnue CTOMMOCTH nabopaTOpHBIX padoT U
U3PaCXOI0BAHHOM DIIEKTPOSHEPTUU | YICHHUYECKUX  OIBITOB

20 M0 MOIIIHOCTH MOTPEOUTENS U IO (Ha 6a3e KOMIUIEKTOB

CUETUUKY»

mst OI'D
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Pemenue OJIMMIIMAJHBIX 3aJa4

O6opynoBanue ISt

21 Ha TEIUIOBOE JEICTBUE TOKA J€MOHCTpAIil
4. JnekTpoMarHuTHble siBjieHus (34)
DJIEKTPOMArHUTHBIE SBJICHHUS. Ob6opynoBanue st
22 DIeKTpOU3MEpUTEIbHbIE TPUOOPHL. | AEMOHCTpaIui
MarnuTHasg anomanusa. Marautasie | O60pymoBaHHE TSI
23 Oypu JEMOHCTpaLUi
PaznoBugHoCTH
24 3JIEKTPOABUTATEIIEH.

5. OnTuveckue siBjeHus (74)

25

HcTounuku cBeTa: TCIIJIOBBIC,

Ob6opynoBanue s

JFOMHHECLECHTHBIE JIeMOHCTpAIi
DKCHepUMEHT HaOII0ICHHE.
MHorokpatHoe n3o0paxeHue
MpeMeTa B HECKOJIbKUX MIOCKUX
26 3epKajiax.
MBroToBUTH NEPUCKOT H C €r0 O6opynoBanue st
27 MTOMOIIIBIO TIPOBECTU HAOIOICHUS JeMOHCTpaIHi
[IpakTHyeckoe UCIOIb30BaHUE Ob6opynoBanue ajst
28 BOTHYTBIX 3€pKaj J€MOHCTpaLui
3pUTENbHBIE WILTIO3UH, ObopynoBanue IS
MOPOKIa€MBbIE MTPEIOMIIEHUEM J€MOHCTpaIui
29 ceera. Mupaxu.
30 Pa3BuTHe BOIOKOHHOM ONTHKH
Hcnonb3oBaHne 3aKOHOB CBETA B
31 TEXHHUKE
6. YUestoBek u npupoaa (44)
32 ABTOMAaTHKa B HAIlIEH JKU3HH . KommerorepHoe
33 Panno u TeneBunenne o0opynoBanue
AJnbTepHAaTUBHbBIE HCTOYHUKH
34 SHepruu. Bunbl anekTpoctanmi
Hayxka ceronns. Hayka u
35 6e30MacHOCTb JIIOJIEH.
KanennapHo-temaTnueckoe nmiaHupoBanue 9 kiace
Hata Tema ypoka Hcnoab3oBanue npume
Ne IIPOBEECHUS 000py10BaAHHS LIEHTPA | YaHUE
n/n | I[aan | ®akr ecTecTBEHHOHAY YHOI
U TeXHOJI0THYeCKOoM
HaINpaBJIeHHOCTel
«Touka pocra»
1. Beegenue (14)
BBognoe 3anstue. llenn m 3amaun | KommeroTepHoe
1 Kypca. Texnuka 0€30mMacHOCTH. obopynoBaHue
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2. Kunemartuka (7 )

Crioco6b1 onucanus Ob6opynoBanue 1Jis
2 MEXaHUYECKOTO JBUKCHHUS J€MOHCTpAIHii
[IpssMonuHeitHOE paBHOMEPHOE Ob6opynoBanue 1ist
JBYKEHUE 110 110cKocTu? CMOTps JIEMOHCTpALIHi
3 U3 KaKoil TOYKU HAOII0IaTh
OTHOCHUTEIBHOCTE IBUXKCHHUS. O6opynoBanue st
4 CrnosxeHue IBUKEHUI. JEMOHCTpaLUi
Jlabopamopnuvie pabomoi: Ob6opynoBanue ais
«3yueHmne NBUKEHUS CBOOOIHO 1ab0paTopHbIX padboT U
najaroiero tenay, «3yuenue YUEHUYECKUX OMBITOB
S JBUKEHMSI T€JIa TI0 OKPYKHOCTH)
Kak u kyna nonerena BuiHeBas O6opynoBanue 1Jist
KocTouka? PacyeT TpaekTopuun JIEMOHCTpAIIHIA
JBUKEHUSI T€J U IEPCOHAKEH
6 paccka3oB P.Pacm o MronxayseHe
Hcropuueckas peKOHCTPYKUHUSA ObopynoBanue s
onbIToB ['annnes mmo OIpECACICHUIO I[eMOHCTpaHI/Iﬁ
7 ycKopeHus g.
Onpenenenne CKOpOCTH ObopynoBanue st
PAaBHOMEPHOI'O JABUKCHHUA ITPU I[eMOHCTpaHI/Iﬁ
MCIIOJIb30BaHUU TPEHAXKEPA
8 «0OeroBast TOPOKKay.
3. Aunamuka (84)
Cuna Bony, cuiia yoeKIeHHUs WIn Ob6opynoBanue s
9 cuna - (hu3nyeckast BemuyuHa? JI€MOHCTpAIHiA
Jlabopamopnas paboma: O6opynoBanwue st
10 «M3mepeHne macchl Tenay 1abopaTopHbIX paboT U
JIBu>keHue Tena noJl AecTBUEM YUYEHUYECKUX ONBITOB
11 HECKOJIBKUX CHUJI
JIBu>KEeHHE CUCTEMBI CBSI3aHHBIX ObopynoBanue st
12 TeN JI€MOHCTpAIHii
JlabopamopHuvie pabomul: | OO0OpymOBaHHE IS
«3yueHne TpeHHs CKOJIbKEHUS» nabopaTopHBIX PadboT U
13 YUEHUYECKUX OMBITOB
Jlunamuka paBHOMEpHOTo ABMXeHUs1 | OOOpymoBaHHE s
14 10 OKPY>KHOCTHU J€MOHCTpAaIHi
Hcropust pa3BuTHs IpeICTaBICHUN Ob6opynoBanue 1ist
15 o Bcenennoii. Conneunas cucrema. JEMOHCTpALUH
OTKpBITHS HA KOHUUKE Mepa. ObopynoBanue s
[lepBbie UCKYCCTBEHHBIE CITYTHUKU JEMOHCTpaIUii
16 3emiu.
4. UmMnyabc. 3aK0H cOXpaHeHHsl UMIYJabca (34)
17 Kak BbI siXTy Ha30BeTe... KomnerorepHoe
18 PeaktuBHOE ABUKEHUE B IPUPOJIE. obopymoBaHue
Paccnenosanue JITII ¢ momorisro Komnsroreproe
19 3aKOHA COXPAaHEHUS UMITYJIbCca o0opynoBaHue
5. Craruka (24)
Jlabopamopnas paboma: ObopynoBanue s
«OrmpeneneHue eHTPOB Mace 1abopaTopHbIX padboT U
20 PasIMYHBIX Te (TPH crocoba)»

YUCHUYCCKHX OIBITOB
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[IpumeHeHne IPOCTBIX MEXAHU3MOB
B CTPOUTEIILCTBE: OT 3€MJISTHKH J10

Kommnsrorepnoe
obopynoBaHue

21 Hebockpeba
6. Mexannuyeckue KojaeGaHuss U BOJHBI (34)
22 Bupl MasgsTHUKOB U UX KOJI€OaHUI OOGopynoBanue JuIst
23 Uto nepeHocHt BoHA? JICMOHCTPALHUH
KonebaTenpHble CUCTEMBI B IPUPOJIC
24 U TEXHHKE
7. DJIeKTPOMATHUTHBIE K0JIe0OaHUsI U BOJIHBI (24)
DKCTepUMEeHTaIbHAs TPOBEPKa Kommnbsrorepnoe
25 cBoiicTB DM BOIH. 06opyoBaHue
Uccnenoanue snexrpomarautoro | KommbrotepHoe
26 mnyaerns CBU-neun 060pyI0BaHNE
8. OnTuka (44)
. UsroroBnienne moaenu KomneroTepnoe
27 Kanei10CKoTIa. 060opy0BaHNE
OKcrnepUMEHTallbHas IIPOBEpPKa Ob6opynoBanue s
28 3aKOHA OTPAKECHHSI CBETA. JI€MOHCTpAIHiA
Jlabopamopnas paboma: O6opynoBanue s
«M3mepenune mokaszaTest abopaTOpHBIX PaboT U
29 MIPEIIOMIICHUS BOIBD) YUEHUYECKUX OTBITOB
Kak otnnuarorcst mokazatenu ObopynoBanue st
30 MIPEJIOMJICHUS [IBETHOT'O CTEKJIa J€MOHCTpAIHii
9. ®u3uka aToMa M aTOMHOIO0 siApa (44)
[lornouienue u ucmmyckanue cBeTa KowmmerotepHoe
31 atomamMu. ONITHYECKUE CTIEKTPHI. 06opyLOBaHHE
N3mepenne KII COJIHEYHOM
32 Oatapeu KommerorepHoe
Bnnanue paaArnOaKTUBHBIX 06opyﬂoBaHHe
33 M3ITydeHUH Ha KUBBIC OPTAHU3MBI
2 CrniocoOblI 3aIIUThI OT

PaaruOaKTUBHBIX I/I3JIyT-ICHI/1ﬁ
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