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IHosicHuTeAbHAA 3aNIMCKA
Pabouas mporpaMma BHEYpOUHOU AESITENbHOCTH O (pusuke aist 7 - 9 Kinaccos
COCTaBJICHA Ha OCHOBE MPHMEPHON TMporpammbl 1o dusmke ;s 7 — 9 kmaccoB (mmox
penaknuen Kysnernora A.A.), M.: «IIpocBemenuey», 2017 u cooTBETCTBYET

- ®enepanbHomy 3akony «O0 obpazoBanuu B Poccuiickoit denepanmm» No273-
@3 ot 29.12.2012 roxa;

-DenepanbHOMY 00pa30BATEIBHOMY CTaHIAPTY OCHOBHOI'O OOIIEro 00pa3oBaHMs,
YTBEPXKIAEHHOMY NpHKa3oM MunHuctepctBa oOpa3zoBanus U Hayku P®D Nel897 or
17.12.2010 rona;

-IIpuka3zy MunucrepctBa obpazoBanusi u Hayku PO Nel577 ot 31.12.2015 m» O
BHECEHUU U3MEHEHHU B (eiepalibHbIil 00pa30BaTelIbHbI CTaHIaPT OCHOBHOTO OOILETrO
oOpa3oBaHusl, YTBEPKAEHHBIA MprUKazoM MUHHCTEpCTBA 00pa3oBaHUs U Hayku POy
Nel1897 o1 17.12.2010 roma»

-O0pa3oBaTebHON TPOrpaMMe OCHOBHOI'O 00IIIero o0pa3oBaHus;

-Yuebnomy miany OY;

- [IpumepHoOi#l mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus 1o ¢uszuke (0a30BbIif
YPOBEHb).

[Iporpamma paccuntana Ha 35 yacoB — 1 gac B Hezemnto B 7 kiacce, 35 4acoB
— 1 yac B Henemro B 8 knacce, 34 gaca — 1 yac B Henemro B 9 kiacce.

JlanHast pabouasi mporpaMMa BHEYpOUYHOM JIeITeIbHOCTH 10 dusuke ais 7 — 9
KiaccoB coctaBieHa Ha ocHoBe OOIT OOO MKOY COII Nel8 c. JIo6poBoiabHOE U C
y4€TOM METOJUYECKUX PEKOMEHAAIM MO0 Co37JaHui0 W (YHKIUOHUPOBAHUIO B
00111e00pa30BaTeNbHBIX OpPraHU3alUSIX, PACIOJIOKEHHBIX B CEILCKOW MECTHOCTH H
MaJbIX TOpOJAaX, IIEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTUYHOM
HarpaBlieHHOcTe («Touka pocta») (yTBEpKIEHbI pacnopsbkeHueM MUHHCTEpCTBA
npocemienust Poccuiickoin @enepanuu ot 12.01.2021 r. Ne P-6) u npegycmarpuBaet
MIPOBE/ICHHE 3aHATUI C UCIIOJIb30BaHUEM 000pyAoBaHUs LeHTpa « Touka pocTay.

Ilnanupyembie  pe3yJbTaTbl  OCBOCHHSI  NPOrpaMMbl  BHEYPOYHOM
AeATeJbHOCTH «3aHuMMaTeJbHas ¢u3uka» (C HUCNOJAb30BaHHEM O00PYIOBAHUSA
«Touka pocra») B 7-9 Kiaccax.

Peanuzanus nporpaMMbl CIOCOOCTBYET TOCTUKEHHUIO CIEAYIOIIUX Pe3yJIbTATOB:

JInyHOCTHBIE:

B cepe MMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX AEUCTBUI yUaIIUXCS:

* y4eOHO-TI03HaBaTEJIbHbI UHTEPEC K HOBOMY y4eOHOMY MaTepuany U crnocodoam
pEIIEHNs HOBOM 3a/1a4H;

* OpUEHTAIMsl HAa TOHUMAaHKUe MPUYUH yclieXa BO BHEY4eOHOH AEsITeIbHOCTH, B TOM
Yyyclie Ha CaMOAaHAIM3 M CAaMOKOHTPOJIb pe3ysibTaTa, Ha aHajlnu3 COOTBETCTBUS
pe3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 33]1a4H;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEUIHOCTU BHEY4YEOHOIl
NEeATEIIBHOCTH;

Obyuarowuiics noay4um 03MOICHOCMYb 01 POPMUPOBAHUSL:

* BHYTPEHHEW ITO3HMIMM IIKOJbHHWKA HA YPOBHE IOJOKHUTEIBHOIO OTHOLIEHUS K
IIKOJIe, TOHUMaHUsI HeOOXOIUMOCTH YU€HUs, BBIPAXEHHOTO B Mpeo0IalaHuu yuyeOHO-
[103HABATEIbHBIX MOTUBOB;



* BRIPAXKEHHOM YCTOWUYMBOM y4eOHO-TI03HABATEIbHOM MOTUBAIINU YUCHUS;
* YCTOWYMBOTO Y4eOHO-ITO3HABATEIIBHOTO MHTEPECa K HOBBIM OOIIMM CIIOCOOaM
peleHns 3a1ay.

MertanpeamMeTHbie:

B cdepe peryasiTuBHBIX YHUBEPCATBHBIX YUEOHBIX ICUCTBUN yUAIHXCS:

* IUIAHUPOBATh CBOM JCHUCTBHUSI B COOTBETCTBHM C TMOCTaBJICHHOW 3aJadyel u
YCJIOBHSIMH €€ Pean3aliy, B TOM YHCIIE BO BHYTPEHHEM IIJIAHE;

* YUHUTHIBATh YCTAHOBJICHHBIC TpaBWjia B IJIAHUPOBAHUM W KOHTpPOJIE crocoda
pelieHus;

* OCYILIECTBIIATh UTOTOBBIM U MTOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh NPABWIBHOCTH BBINOJHEHUA JCWCTBUSI HA YPOBHE aJICKBAaTHOMU
PETPOCIIEKTUBHOM OIIEHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM JIaHHOM 3a/layul U
3a/1a4yHOo# 00nacTy;

* QAJICKBaTHO BOCIPHUHUMATH MPEIJIOKEHUS M OLEHKY YYUTEJIeW, TOBapULIEH,
pOIUTEIICH U APYTUX JIHOJIEH;

* pa3nyaTh COCcOo0 U Pe3yNIbTaT ACHCTBUA.

Obyuarowuiics noayuum 603MOHCHOCMb HAYYUMCA:

* B COTPYJHUYECTBE C YUUTEIEM CTaBUTh HOBbIE yUeOHBIC 3a/1a4H;

* MPOSIBJIATH MO3HABATEIHLHYIO MHUIIMATUBY B Y4EOHOM COTPYIHUYECTBE;

* CaMOCTOSITEJILHO aJICKBATHO OIICHUBATh MPABWJIBHOCTDH BBINOJHEHUS JICUCTBUS U
BHOCUTHh HEOOXOUMBbIE KOPPEKTUBBI B UCTIOJHEHHE KaK IO X0y €ro peajn3alyu, Tak u
B KOHIIC JCUCTBUSL.

B cdepe no3zHaBaTe/IbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN yUalTUXCS:

* OCYIIECTBIISITH TOMCK HEOOX0IUMON MH(OPMAITUU JJI BHIIIOJHEHHS BHEY4YEOHBIX
3alaHUi C KCIIOJIb30BAaHUEM YYE€OHOH JUTEpPaTypbl U B OTKPHITOM HH(POPMALMOHHOM
MIPOCTPAHCTBE, SHIMKIONEIUN, CIPABOUYHUKOB (BKJIIOUAsl JICKTPOHHBIE, ITU(POBHIE),
KOHTPOJIMPYEMOM ITPOCTPAHCTBE

WNurepnera;

* OCYIIECTBJIATH 3aMKCh ((PUKcaInio) BEIOOPOUHOM HHPOPMAIIMKA 00 OKPYIKAIOIIEM
MHUpE U 0 cebe caMOM, B TOM YHUCIIe C TOMOIIbI0 nHCTpyMeHToB KT

* CTPOUTH COOOIIIEHNS, TPOCKTHI B YCTHOW 1 MUCHMEHHOM (opMme;

* MPOBOJINTH CPABHEHUE U KIACCUDUKAITUIO TI0 3aJaHHBIM KPUTEPHUSIM;

* YCTAHABJIMBATh IPUYUHHO-CJICICTBCHHBIC CBS3U B H3y4aeMOM KPYTe SBJICHUH;

* CTPOUTH pacCyXaeHHs B (OpPME CBSI3H MPOCTHIX CYXKJIEHUN 00 00BEKTE, €T0
CTPOEHUHU, CBOWCTBAX U CBA3AX;

Obyuarowuiics noxy4um 603MOHCHOCMb HAYYUMBCL:

* OCYIIECTBIIATH PACIIUPEHHBIN TOUCK UH(POPMAIIUU C UCTIOJIH30BAHUEM PECYpPCOB
oubnmotek u cetu IHTEpHET;

* 3anuchbiBaTh, (UKCHUPOBATH HMHPOPMALMIO 00 OKPYXKAIOMIMX SBICHUSAX C
noMolibo UHCTpyMeHToB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHUSI B YCTHOW U MUCbMEHHOU opMme;

* OCYIIECTBISATH BbIOOp Hambosiee 3(PPEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4u B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;



* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBJIEHUE MPUYMHHO-
CJICJICTBEHHBIX CBSI3€H;

* MOTYT BBIUTH Ha TEOPETHYECKHM YPOBEHb PEIICHUS 3a7ad: PELICHUE 10
ONPENEIICHHOMY IUIAHY, BJQJCHUE OCHOBHBIMM IIPUEMAMH PELIECHUS, OCO3HAHUSA
NEATEIBHOCTH 110 PELICHUIO 3a1a4U.

B chepe koOMMYHMKATHBHBIX YHUBEPCATbHBIX YUEOHBIX TEHCTBUI yUaluXcCs:

* QaJEKBAaTHO WCIIOJb30BaThb KOMMYHUKATHUBHBIC, IIPEKJIE BCEr0 - pPEUYEBBIE,
CpeAcTBa Uil  PEIIEHUS  Pa3JIMYHbIX KOMMYHHKATHBHBIX  337a4, CTPOMUTH
MOHOJIOTHYECKOE COOOIlEHUE, BIANETh JUAIOTMUYECKON (OpMOIl KOMMYHHUKAIWH,
UCIIOJIb3Ysl, B TOM 4yHciie cpeacTBa U nHCTpyMeHTsl KT 1 qucTaHiiMoHHOTO 001IeHuS;

* JIOIIYCKAaThb BO3MOKHOCTb CYLIECTBOBAHUS y JIFOAEH PA3JIUYHBIX TOUYEK 3PEHUS, B
TOM 4YHCJIE HE COBNAJAIOUIMX C €ro COOCTBEHHOH, U OPHEHTHPOBATHCA HAa MO3ULHUIO
napTHepa B OOILEHUHU U B3aUMOJIEHCTBUY;

* YUUTHIBATH PA3HbIE MHEHUS U CTPEMUTBHCA K KOOPAWHALUH Pa3iIu4HbIX IMO3HIHM
B COTPYHUYECTBE;

* (popmyarpoBaTh COOCTBEHHOE MHEHUE U MO3ULUIO;

* IOTOBapUBAThCS U MIPUXOJUTH K OOILIEMY PEIICHUIO B COBMECTHOM JI€ATEIBHOCTH,
B TOM YHUCJIE B CUTYallUd CTOJIKHOBEHUS UHTEPECOB,;

Obyuarowuiics noay4um 803MOACHOCG HAYUUNBCA:

* YYUTBIBaTh U KOOPAMHHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOU
MO3ULINU JIPYTUX JIFOJECH;

* YYUTBHIBATh pa3Hble MHEHUS U MHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MTO3UIHIO;

* IOHUMAaTh OTHOCUTEJIbHOCTh MHEHUH U MTOJIXO0JI0B K PELICHUIO TPOOIEMBbI;

* ApPryMEHTHPOBAThb CBOK IIO3ULHUIO U KOOPAWHHUPOBATH €€ C MO3ULUAMU
HapTHEPOB B COTPYJHUYECTBE IpPU BBIPAOOTKE OOIIEro peleHUs] B COBMECTHOM
NEeATEIIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJIsl OpraHU3aI[MN COOCTBEHHOMN JEsITEIbHOCTH
Y COTPYAHHUYECTBA C IAPTHEPOM;

* OCYIIECTBIATH B3aMMHBIM KOHTPOJIb M OKa3blBaTb B COTPYJHHYECTBE
HEOOXOUMYIO B3aMMOTIOMOIIIb.

IIpeaMeTHbIE:

- OpPUEHTHUPOBATHCS B SBICHUSIX U 00BEKTAaX OKPYXKAIOIIEro MUpa, 3HaTh TPAHUIIBI
UX IPUMEHUMOCTH;

- TOHUMAaTh ONpeAeNeHus] (PU3NUECKUX BEJIMYWH W MOMHHUTH OINPEIeTISIONINe
bopmybl;

- TIOHMMAaTh KakuM (PU3MYECKHM TPUHIIMIIAM W 3aKOHAM TOJYMHSIOTCS T€ WIH
MHbIE OOBEKTHI U SBJICHUS IPUPO/IBI;

- 3HaHWE MOJIETIN MTOMCKA PELICHUH IS 3a/1a4 10 (PU3HKE;

- 3HaTh TEOPETHUECKUE OCHOBBI MAaTEMATUKHU.

- IpUMeYaTh MOJIEIH SIBIICHUI U 00BEKTOB OKPYKAIOILEro MHUPa;

- aHaJM3UPOBAThH YCIIOBHE 3a/1a4H;

- nepeopMyIUPOBATH U MOACINPOBATh, 3aMEHATH HCXOIHYIO 337a4y APYTo;

- COCTaBJISITh IUIAH PEILLICHUS;



- BBIJIBUTaTh U MPOBEPSATH NpejIaraeMble AJis PEIICHHs TUIIOTE3bI;
- BIAJETh OCHOBHBIMM YMCTBEHHBIMHU OIEpAlUSIMHU, COCTABISIOMIUMHU TTOUCK
pelieHus 3aa4u.

Conepxanue nporpaMMbl BHEYPOUHOM AeSITEJIbHOCTH
7 Kjaace

Beenenne. Brognoe 3ansrtue. Llenu u 3amaun kypca. TexHuka 6€30mMacHOCTH.

Poub 3kcniepuMeHTAa B :KU3HU YeJI0BEKA.

Teopusa: W3y4yntb OCHOBBI TEOpPHUHM MOTpEIIHOCTEH. [lorpemHoOCTH NpsSMBIX U
KOCBEHHBIX M3MEPEHUI, MAaKCUMAJIbHAS IMOTPEIIHOCTh KOCBEHHBIX HM3MEPEHHH, y4eT
MOTPENIHOCTEN U3MEpPEeHUN NpH mocTpoeHuu rpadukoB. IIpencraBienue pe3yibTaToB
U3MepeHuii B popme Tabiuil U rpauKoB.

Ilpakmuxa: OCHOBBI TEOPUU MOTPEITHOCTEH NPUMEHATh MPU BHIIOJIHEHUU
AKCIIEPUMEHTANIbHBIX  3a7a4, MpPaKkTHUYeCKUX  paboT. (¢  HMCHOJb30BAHUEM
odopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX 8U008 0EesIMENbHOCIU.

[IpuBoauTh mnpuUMepbl OOBEKTOB HU3y4YeHUs (U3UKU ((PU3HUECKHE SBICHHS,
dbuzuyeckoe TeNo, BemecTBo, ¢uznmdyeckoe mose). Habmomath W aHAIM3UPOBATH
dbusnueckue sBieHus (PUKCUPOBATH U3MEHEHUSI CBOMCTB OOBEKTOB, CPAaBHUBATH UX U
000011aT1h). [103HAKOMHUTHCS ¢ HIKCTIEPUMEHTATILHBIM METOJIOM MCCIIEAOBAHUS TIPUPOIBI.
COopka npubOOpoB u KOHCTpYKIui. lcnosnb3oBaHue M3MEPUTEIBHBIX MPUOOPOB.
BrinonHenne mabopaTOpHBIX M TMPaKTUYECKHX paboT. J[MarHocTMka W ycTpaHeHue
HEUCIpaBHOCTEHUNpUOOpOB. BricTpanBaHue TrUIIOTE3 HAa OCHOBAHUU HMEIOIIMXCSA
JAHHBIX.

MexaHuka.

Teopusi: PaBHOMEpHOE W  HEpaBHOMEpPHOE  JIBIDKeHHE. [ 'paduyeckoe
Ipe/cTaBlieHue NBIKEeHMs. Permenue rpaduueckux 3agad, pacdeT MyTH U CpeaHen
CKOPOCTH HEpaBHOMEpPHOro JBWXeHUs. [loHsATHE UWHEpUUHM U  HHEPTHOCTH.
entpobexnas  cwia. IlpumeHenwe  gaHHbIX  (U3UYECKUX  TOHSATUH B
KU3ZHENIEATEeNIbHOCTH YyenoBeka. Cuia ynpyrocTH, Cuijia TPeHHUs.

Ilpakmuka: ViccnenoBaHue 3aBUCMMOCTH CHWJIBl YIPYTOCTH, BO3HHUKAIOIIECH B
OpYXUHE, OT CTeNeHu AedopManuu npyxkuHbl. OnpeneneHue Kod3pGUIMEHTa TPEHUS
Ha TpuOoMeTpe. (C HCmoJib30BaHneM o6opyaoBanus «Touka pocray)

NccnegoBanue 3aBUCUMOCTH CUIIBI TPEHUSI OT CUITbI HOPMAJIBLHOTO JTABJICHUS.

Xapakxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTIU.

Ananu3 tabnui, rpadukoB, cxeM. [Touck oObsIcHEHHST HAOIIO1aeMBIM COOBITHSIM.
Omnpenenenre CBOWCTB MPUOOPOB MO HEPTEKAM U MOJCTSAM. AHAJIN3 BO3HUKAIOIIMX
npoOJeMHBIX cutyaluid. M300paxaTh cucteMy KOOPAWHAT, BRIOUpATh TENO OTCUéTa U
CBSI3bIBATH €Tr0 C CHUCTEMOU KoopauHaT. lcmosib30BaTh CUCTEMY KOOpPAWHAT ISt
U3YYEHHUS] NPSIMOJUHEHHOTO ABMkKeHUs Tena. COopka mpuOOpPOB U KOHCTPYKIIMM.
Hcnonb3oBaHne UW3MEpUTENbHBIX NPUOOpPOB. BbinmoiHeHHEe  7a0OpaTOPHBIX U
NpakTHYeCKuX padoT (¢ HcmoJib3oBaHueM obopyaoBanuss «Touka pocrtay).
JlnarHoctvka M yCTpaHEHHE HEHCHpaBHOCTEW mpuOopoB. BeicTpamBaHue rumnore3 Ha
OCHOBaHHWH MUMEKIIMXCS JaHHbIX. KOHCTpyrpoBaHue U MOAEIUpPOBAaHKE. BhIoIHEHNE
3a/laHUi M0 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BAPUAHTOB OIBITOB.



Pa3paboTka ¥ mpoBepka METOJMKH SKCIEPUMEHTAIbHOM paboThl. Pabora B Manbix
rpynmnax. AHaTU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, ICHCTBUA.
[Ipencrapiienue pe3ynbTaToB MapHOM, TPYNIIOBON AEATEIBHOCTHA. Y YaCTUE B THAJIOTE B
COOTBETCTBUHM C IIPAaBUJIAMH PEYEBOTO TIOBEJACHHUS.

I'mapocraTuka.

Teopusa: 3akon Apxumena, 3akoH Ilackans, TuApOCTaTUYECKOE JaBJICHUE,
COOONIAIONINECS COCYIbI, TUAPABINYECKUE MAIIHHBI.

Ilpakmuka: 3a0ayu: BbITAJKUBAIONIAs CUJIa B PA3JIMYHBIX CHCTEMax; MpUOOpH B
3a/1ayax (CoOOUIAIONIUECs COCY/Ibl, TUAPABINYECKUE MAIIMHbI, pblYaru, OJIOKH).

DKCIepUMEHTaIbHBIC 3aJJaHNUS:

1) u3mepenue cuiibl Apxumesa,

2) UI3BMEPEHUE MOMEHTA CUJIbL, ICUCTBYIOIIETO HA pbIYar,

3)u3mMepeHnepadoThl CHJIBI  YNIPYTOCTH MpU MOABEME TIpy3a C I[OMOUIBIO
MOABMYKHOTO WJIM HEMOJIBHIKHOTO OJIoKa(c McnoJib3oBaHueM odopynoBaHusi «Touka
pocTay)

Xapaxmepucmuxka 0CHOBHbBIX 8U008 0esIMENbHOCTU.

Ananu3 tabnun, rpadgukos, cxem. [louck oObsICHEHHUST HAOII0JaeMbIM COOBITHSIM.
COopka npubOOpoB U KOHCTpYKIuH. lcnonb3oBaHue M3MEpPUTENBHBIX TPHUOOPOB.
BrinonHenne nabopaTOpHBIX M MPaKTUYECKUX paboT. J[MarHocTMka W ycTpaHeHue
HEUCIIPaBHOCTEN mpuOOpPOB. BricTpanBaHuWE THUIIOTE3 HA OCHOBAHUHM HWMEIOIIMXCS
naHHbeiXx. KoHcTpyupoBanue u MojaenupoBaHue. Pabora B Majbix Tpynmnax.
AHanu3UpyIOT, BHIOUPAIOT U 00OCHOBHIBAIOT CBOE pelieHue, nerncteus. [Ipencrapnenue
Pe3yJbTaTOB MAapHOM, IPyNIOBOH JesTenbHOCTH. [IoaroTOBKa COOOIIEHHI U TOKIIAIOB.
VYyactue B 1uajiore B COOTBETCTBUU C IPaBUIIAMH PEYEBOTO MOBEIAECHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBeCHE TBEpABIX TEN. Y CIOBUS paBHOBECUS. MOMEHT
cunbl. [IpaBuiio momenToB. Llentp Tsxectn. MccnenoBanne pa3nmyHbIX MEXaHUUYECKUX
cucteM. KoMOMHUPOBaHHbBIE 3a/1a4U, UCIIOJIb3Ysl YCIOBHUSI PABHOBECHSI.

IIpakmuxka: VI3rotoBieHue paboTaroIIeil CuCTeMbI OJIOKOB.

Xapaxmepucmuxa 0CHOBHBIX U008 0esIMeNbHOCTIU:

Ananu3 Tabnun, rpadgukos, cxem. [louck 0OBsICHEHHUST HAOIIOaeMbIM COOBITHSIM.
OrnpeneneHrue CBOMCTB MPUOOPOB IO UEpPTEkKaM W MOJACISIM. AHAJIN3 BO3HHKAIOIINX
npobnemMHbIxX cutyauuid. Habmionate aeiicTBue npocThix MexaHu3MoB. [lo3HaKOMUTBCS
¢ (hu3nyecKo MOJIeNbI0 «abCoIIOTHO TBEPAOE Tesoy. PemaTes 3a1auu Ha MpUMEHEHHE
ycloBus(npaBuiia) paBHOBecus: pbryara. I[IpuMeHsTh yciioBue (MPaBUIIO) PaBHOBECHS
peiuara i OOBSICHEHHS JCUCTBUS PA3IMUYHBIX HMHCTPYMEHTOB, HCIIOJIB3YEMBIX B
TexHuke u B OwbiTy. COopka mnpubopoB u KOHCTpyKmuii. HMcmonws3oBaHue
U3MEPUTEIILHBIX TMPUOOPOB. BrImonHeHne m1ab0paTOPHBIX W MPAKTUYECKUX PaOOT.
JlmarHoctrka WycTpaHEHHWE HEWCIIpaBHOCTEN mpubOopoB. BwicTpanBanme rurmore3 Ha
OCHOBaHHUM MUMEIONIMXCS JaHHbIX. KOHCTpyHpoBaHue U MOJAEIUpPOBAaHUE. BbloaHEHNE
3aJlaHuil 0 yCOBEPILIEHCTBOBAHUIO MpUOOpoB. Pa3zpaboTka HOBBIX BAPHAHTOB OIMBITOB.
Pa3paboTka 1 mpoBepka METOJIUKH SKCIEPUMEHTAIBHONU PaOOTHI.

PaGota B Manpix rpynmax. AHaJIM3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pewmeHue, nevictBud. [IpencraBienue pe3yabTaTtoB MapHOM, IPYIIIOBOW NESTENBHOCTH.
[ToaroroBka coobmenuii U H0KIaA0B. OCYIIECTBISIOT CaMOOILICHKY, B3aMMOOLIEHKY
NEATEIbHOCTH. Y YacTHE B IUAJIOTE€ B COOTBETCTBUU C IIPABUIIAMU PEYEBOTO MTOBEICHMUS.



8 Kiacc

TensioBble siBIEeHUS.

TerutoBoe pacumpenue Tei. [Iporeccs IaBiaeHnus U OTBEPAECBAHUS, UCTIAPEHUS U

KoHJeHcauuu. Teruonepenada. BiaxxHocTh BO3/ayxa Ha pa3HbIX KOHTHHEHTAX.

Jlemoncmpayuu: 1. HabnroneHue TasiHUS JibAa B BOJIE.

2. CKOpOCTb UCTIAPEHUS PA3NUYHBIX KUIAKOCTEH.

3. TennoBeie ABUTATENH OYTyIIETO.

Jlabopamopuwie pabomei (¢ NCNOJIb30BaHHEM 000pyaoBaHust «Touka pocra»)

1. '3MeHeHus AJMHBI Tejla MPY HarpEBaHUU U OXJIAK]ICHUU.

2. OtnuBKa nmapauHOBOIO COJIIATHKA.

3. HabGmoienue 3a miaBjieHHEM JIba

4. OT 4ero 3aBUCHUT CKOPOCTb UCTIAPEHUS KUAKOCTU?

5. HabGuroieHue TenionpoBOJHOCTH BOJIbI U BO3AYXa.

Xapaxkmepucmuxka 0CHOBHbIX 8U008 0esIMeNbHOCHU:

CaMocCTOATENBHO (POPMYIUPYIOT MO3HABATEIBHYIO 3a/lady. YMEIOT C I[OMOIIBIO
BONPOCOB J0OBIBaTh HEAOCTaIoU[yl0 HMH(popmanuo. Vcrnoib30BaHne U3MEPUTEIbHBIX
npuOOpoB. BrinmonaHeHne Ta0OpaTOPHBIX W NPAKTUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEHCHpPaBHOCTEW MpUOOpOB. BricTpanBaHHWe TUIIOTE3 HAa OCHOBAHHUH
MMeEoIINXCs JaHHbIX. KOHCTpyHpoBaHue U MOAEIUPOBAHUE.

BrlnonHeHne 3aJaHuil 10 yCOBEPIIEHCTBOBAHUIO NpHOOpOB. Pa3zpaboTka HOBBIX
BapUaHTOB ONBITOB. Pa3paboTka M MpoBepKa METOJIMKH SKCHEPUMEHTAIBHON padoThI.
PaboTa B ManbIx rpynmnax. AHaIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE PEILEHUE,
nevictBus. [IpeacraBienue pe3yapTaTtoB NapHOM, TPYIIIIOBOM IE€SITEIBHOCTH. Y4acTUE B
JIMAJIOre B COOTBETCTBHUHM C NPABUIIAMU PEYEBOTONIOBEICHHS.

JJIeKTpU4YecKue siBJICHMSI.

Mukpomup. Mogenu aroma, cymecrtBoBaBmme g0 Hawana XIX. Hcropus
OTKPBITUS U IEUCTBHS TAJIbBAHUYECKOTO AJieMeHTa. MIcTopus co3nanus 3aeKTpoPpopHOit
MamrHbl. OnbIT BosbTa. DNEKTpUYECKU TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBaHueM odopyaosanusi «Touka pocray)

1. Monenu aTOMOB.

2. 'anbBaHUYECKHE DIIEMEHTHI.

3. Pabota snexktpodopHONMAIITHHBI.

4. Onbitel Bonbra u 'anbBanu.

Jlabopamophvie pabomui:

1. Co3nanue ranbBaHUYECKUX DJIEMEHTOB U3 MOJIPYYHBIX CPEJICTB.

2. DIEeKTPUUECKHUI TOK B KUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTHU:

VYOpaBisioT CBOEH IMO3HABATEIBbHOW W Y4YEOHOM JESATEIbHOCTBIO IMOCPEICTBOM
IIOCTAHOBKH LIEJIEW, TUIAHUPOBAHUS, KOHTPOJIA, KOPPEKLUMH CBOUX JAEHCTBUM M OLIEHKHU
yCIIEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO U pe3ynbTaT CBOUX AEHCTBUI C 00pa3noM
- JINCTOM conpoBoxaeHUss. OOHapyKHBalOT OTKIOHEHUs. OOIyMBIBAIOT NPUYUHBI
OTKJIOHEHHHA. OCYIIECTBIAIOT CaMOKOHTPOJIb HMB3aMMOKOHTpOJIb. lcrosnb3oBaHue
U3MEPUTENBHBIX MpUOOpPOB. BbinosHeHHE 1a0OpPaTOpPHBIX W MPAKTHUUYECKUX padoT.
JluarHocTuka M YCTpaHEHHE HEUCIPABHOCTEH mpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBAaHWM MMEIOLIMXCS TaHHbIX. KOHCTpyHpOBaHue U MOJAENMPOBaHNUE.



DJIEKTPOMATHUTHDIE SIBJICHUS.

MarautHoe mone B BemecTBe. MarHuTHas aHomanusi. MarHutHele OypH.
PasnoBuaHOCTH AIEKTPOU3MEPUTEIIBHBIX pruOOpPOB. PasHoBuaHOCTH
3JIEKTPOIBUTATEIIEH.

Jemoncmpayuu (¢ ucnob3oBanueM ooopyaoBanusi «Touka pocray):

1. HarnsiHOCTh NOBEICHHUSI BEIIECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTaryiyi OMarHUTHOM I10JI€ 3€MJTU 1 O MAarHUTHBIX OYpsX.

3. JleMoHCTpamusi pa3HOBUIHOCTEH SIEKTPOU3MEPUTEIHHBIX TPUOOPOB.

4. HarnssqgHOCTh pa3HOBUHOCTEN AIEKTPOABUTATENEH.

Jlabopamopnvie pabomwi: 1. VccnenoBaHue pasinyHbIX 3IEKTPOU3MEPUTEIBHBIX
prOOpOB.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU:

VYrpaBisitoT CcBoei Mo3HaBaTEIbHONM U y4E€OHOU JESITEIBHOCTBIO IMOCPEICTBOM
IIOCTAaHOBKH IIEJIEW, TUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKIUH CBOUX JIEHUCTBUM U OLICHKH
YCHEMIHOCTH yCBOeHUsl. CpaBHUBAIOT CIIOCO0O M pe3yIbTaT CBOMX JEUCTBHIA ¢ 00pa3nom
- JINCTOM comnpoBoxaeHus. OOHapyKuBalOT OTKJIOHEHUs. OOIyMBIBAIOT NPUYUHBI
OTKJIOHEHHH. OCYyIIECTBIISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

Onruyeckue siBJI€HUA.

Nctounuku cBeTa: TEMJIOBBIE, JIIOMUHECIICHTHBIE, UCKYCCTBEHHBIE. MI3roTOBICHNE
KaMephl - 00CKypa U UCCIIeIOBAHUE N300paXKEHUsI C MOMOIILI0 MOJIE. MHOTOKpaTHOE
M300paKeHUEe MpeaAMETa B HECKOJIBKUX IJIOCKUX 3epKajiax. M3roTOBUTH MEPUCKON U C
€ro TMOMOIIbI0 MPOBECTH HaOmrofeHus. [lpakThueckoe HCMOIb30BaHUE BOTHYTHIX
3epKajn. 3pUTElbHbIE WIUIIO3UU, MOPOKIAEMBICIIPEIIOMIIEHUEM CBeTa. Mupaxu.
Pa3Butre BOIOKOHHOM ONTUKU. MCIIO/Ib30BaHME 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBannem odopynoBanus «Touka pocra)

1. PaznuyHble HICTOYHUKY CBETA.

2. 3o0OpaxeHnue npeaMera B HECKOIbKUXIIIIOCKUX 3epKaJiax.

3. N3o0paxeHue B BOTHYTHIX 3e€pKajiax.

4. Vcnionb30BaHUE BOJIOKOHHOM ONTHKH.

5. YcerpoiictBo (hoToanmapaTtoB, KHHOMPOESKTOPOB, KAJIEHTIOCKOTIOB.

Jlabopamophvie pabomui:

1. UsroroBieHue kamepsl - 00CKypa U HUCCIEAOBaHUE U300PAKEHUS C TTOMOIIBIO
MOJIETIH.

2. [IpakTrueckoe MpUMEHEHUE TUIOCKHUX 3€pKall.

3. [IpakTryueckoe UCIoIb30BaHUE BOTHYTHIX 3€PKal.

4. VI3roToBieHrE IEPUCKOTA U HAOTIOACHUS C TIOMOIIIHIO MOJICTTH.

Xapaxkmepucmurxa 0CHOBHbLX 8UO08 OesIMENbHOCIU.

VYrpaBisitoT cBo€i Mo3HaBaTEIbHOM W y4EeOHOU JESITEIBHOCTBIO MOCPEICTBOM
NOCTAHOBKM LIEJIEW, MUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUN CBOUX ACHCTBUM U OLEHKHU
YCHEIIHOCTH YCBOEHUsA. Bpimenstior u  GOpMyIUpYIOT TO3HABATENbHYIO  IIEb.
Beigenstor  KOJIMYECTBEHHBIE XapaKTEPUCTHUKA OOBEKTOB, 3aJaHHBIC CJIIOBAMH.
[IpyHMMalOT TO3HABATENBHYIO 1I€JIb U COXPAHSAIOT €€ MPU BBHINOJHEHUUYUYEOHBIX
nevictBuii. OCo3HAIOT CBOU JeHCTBUA. MIMEIOT HABBIKM KOHCTPYKTHBHOTO OOIICHUS B
MaJlbIX rpymnnax.



YenoBek ¥ npupoaa

ABTOMaTMKa B Hamled JKW3HUA. [IpuMepbl HCHOJIB30BaHMS ABTOMATHYECKUX
YCTPOMCTB B HayKe, Ha Mpou3BojacTBe M B ObiTy. CpenctBa cBssu. Pagno u
TEIEBUICHUE. AJIbTEpHATUBHBIC HMCTOYHHUKM DSHEPrUU. BuIbpl 3IEKTPOCTAHLIMMN.
HeoOxoauMocTh HSKOHOMHH TPUPOJHBIX PECYpCOB U  HUCHOJB30BAaHUS, HOBBIX
HKOJIOTMYHBIX U Oe30macHbIX TexHonorui. Hayka u 0e30macHOCTb JII0IEH.

Hemoncmpayuu: 1. boTomaTepuasl U CIalIbI IO TEME.

Jlabopamopnvie pabomoelr: 1.M3ydeHue IEeUCTBUU CPEICTB CBSI3U, paauo u
TEIEBUICHUS.

Xapaxmepucmuka 0CHOBHbIX U008 OESAMENbHOCHIU:

CaMocToATenbHO  (OPMYJIUPYIOT TO3HABATENIBHYIO 3ajady. YMewT (Wi
pa3BUBAIOT) CHOCOOHOCTP C TIOMOMIBIO BOIPOCOB JOOBIBaTH  HEIOCTAIOIIYIO
MH(}OpMAIHIO.

9 kJacc

Kunemartuka

CnocoObl  ommcaHusi  MexaHuueckoro  jaBwkenus. Cucrema  orcuera.
[IpsamonuHeliHoe nBMKeHUE. [IpAMoIMHeriHOe paBHOMEPHOE JABMKEHHE MO IIOCKOCTH.
[lepememierne M CKOPOCTh MPU PABHOMEPHOM MPSMOJUHEHHOM JBUXCHHHU IO
I0CKOCTU.  OTHOCUTENBHOCTh  JABWkeHUsA. CroxkeHue  aABwkeHuil. [IpuHumn
HE3aBUCHMOCTH JIBIKeHU. KpuBonuHelHoe ABKeHHE. [IBIKeHHE Tella, OpOIeHHOTO
IIOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTU. YTJI0BAsI CKOPOCTh.
ITepuon n yactora Bpaienusi. CKOpocThb

Y YCKOPEHUE MTPU PABHOMEPHOM JIBUKEHHUH IO OKPY>KHOCTH.

Jlabopamopnvie pabomei(c McoJb30BaHHEM 00opyaoBanus «Touka pocray):

1. N3yuenue aBuxeHUs1 CBOOOIHO MaJarOIIEro Tema.

2. N3yuyenue ABMKEHUS IO OKPY>KHOCTH.

IIpumepHvle membl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM !

1. OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JBUXKEHUS MPHU UCIOJIb30BAaHUU
TpEeHaXkepa «OeroBasi JOPOKKa».

2. Uctopuueckass pEKOHCTPYKIMs ONBITOB lamwies 0o ONpeacieHUuro
YCKOPEHUSI CBOOOTHOTO TIaJICHUS TEll.

3. [IpuHunB pabOTHI MPUOOPOB AJI UBMEPEHUS CKOPOCTEH U YCKOPEHUM.

4. [IpumeneHne cBOOOIHOTO MaICHUS JIJIsl U3MEPEHUS PEaKIIMU YeJIOBEKa.

S. Pacuyer TpaekTopum nBHKEHUS IEpCOHAXeEN paccka3os P.Pacr.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU. YTeHHE U 00CYXICHHUE TeKCTa
CTaTell WHTEPHET-CATOB, OOCYXKIICHHE [OKJIAI0B W TMPE3CHTAIUH, COCTABICHUE U
perieHue 3aaa4, 00cyxaeHue cnocoooB perieHus (moaroroska k OI'D mo dpuzuke).

JInnamuka

Nuepuuanbasie cucremsl otcyera. Cuna. 3akonsl HeroToHa. [[BHKEeHHE Tena Mo
JNEUCTBUEM HECKOJBbKHUX CHI. JIBM)KEHME CHCTEMbl CBA3aHHBIX Tei. JluHamuka
PaBHOMEPHOTO JIBUYKECHUSI MAaT€pHaIbHOM TOUKH IO OKPYKHOCTH. Kiaccel cuil. 3aKOH
BCEMUPHOTO TATOTeHUS. [[BuxkeHue miaHer. MickyccTBeHHble ciyTHUKU.CoOJIHEUHAas



cuctema. Mcropus pasButus mnpeactaBieHuii o Bcenennoil. CTpoeHue u 3BOJIIOLUS
Bcenennoi.
Jlabopamopuvie pabomvi(c NCNOJb30BaHHEM 000pynoBanns «Touka pocray):

1. N3mepenne Macchl Tela ¢ UCIIO0Ib30BAaHUEM BEKTOPHOIO PA3JI0KEHUS CUJIBI.

2. N3yyeHne KMHEMATUKUA U JUHAMUKH PaBHOYCKOPEHHOTO JBW)KCHHS (Ha
MpUMeEpPE MalllHbI ATBYA).

3. N3ydenune TpeHus CKOJIbKEHHUS.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. Hcropuueckas pexkoHCTpykuuss onbitoB  Kymoma u AMOHTOHA 11O
ONIPENIEIICHUIO BEJIMYMHBI CUJIbI TPEHUS CKOJIbKECHMUS.

2. IlepBbIE HCKYCCTBEHHBIE CITyTHUKH 3€MJIU.

3. Kak oTnnyaroTcsi MexaHU4eCKUeE MPOLECCHl HA 3eMIIE OT MEXaHUYECKUX
IIPOLIECCOB B KOCMOCe?

4. Tena Conneunoi cucrembl. OTKPBITUSA Ha KOHYUKE MEPA.

Xapaxkmepucmuxa 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
CTaTell MHTEpPHET-CAlTOB, OOCYXXJICHHE [OKIAI0B U MpPE3CHTAIlui, COCTaBJICHHE U
penieHue 3aaa4, 00cyxaeHue crnocooos pemieHus (moaroroska k OI'D no duzuke).

NMmnyJsbc. 3aK0oH cOXpaHEeHUsI UMITYJIbCA

Nmnynec. I3MeHeHne nMItyapca MartepruaibHOM TOUKU. Crucrema Ten. 3aKkoH
COXpPaHEHUS UMITYJIbCA.

IIpumepnvie membl RPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE IBMKEHUE B IPUPOJIE.

2. Paccnenosanue JITII ¢ moMoIIbto 3akOHA COXpAHEHUS UMITYJIbCA.

Xapaxkmepucmuxa 0CHOBHBIX U008 0esimelbHOCHU., YTEHUE U 00CYXKIECHUE TEKCTa
cTaTed WHTEpPHET-CalTOB, OOCYXIEHHE MOKJIAIOB M TPE3CHTAIUM, COCTABJICHUE H
penieHue 3aaa4, 00cyxaeHue crnocooos perieHus (moaroroska k OI'D no duzuke).

Craruka

PaBHoBecue tena. MOMEHT CUITbl. Y CIOBUSI paBHOBECHS TBEpAOro Tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopuvie pabomui(c cnoab30BaHHeM 000pynoBanHus «Touka pocray):

OrnpenesneHre EHTPOB MacC Pa3JIMUHbIX TeJl (TPH crocoba).

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:

1. [TpuMeHeHre TPOCTHIX MEXaHU3MOB B CTPOMTEIIBCTBE: OT 3EMJITHKH 10
Hebockpeoa.
2. HccnenoBanue KOHCTPYKIIMN BEIOCUTIS/A.

Xapaxmepucmuka 0CHO8HbIX U008 DesimelbHOCU., YTeHHE U 00CYKICHHUE TeKCTa
CTaTeii HMHTEPHET-CaTOB, OOCYXXICHHE MOKJIAJ0B W TPE3CHTAIlMH, COCTaBICHHE WU
penieHue 3aaa4, 00cyxaeHue crnocodoB perieHus (moaroroska k OI'D no pusuke).

Mexanuuyeckue KoJie0aHus U BOJIHBI

Mexanudeckue konebOanusa. [IpeoOpa3zoBaHue »JHEPruuM MNpPU  MEXAHUYECCKUX
KosneOaHusx. MaTtemMaTHuecKuil U MPY>KUHHBIN MasTHUKH. CBOOOIHBIE, 3aTyXaolue
BBIHY)KJICHHBIE KoJjieOaHusi. Pe3onanc. Mexanwdeckue BOJHBL. J[MHA M CKOPOCTH
BOJIHBI. 3BYK.

Jlabopamopnwvie pabomei(c NCOJB30BaHHEM 000pynoBanus «Touka pocray):



N3yuenue koneOaHUil HUTSHOTO MasATHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTBHI.

2. KonebarenbHbIE CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapakmepucmuka 0CHOBHbIX 81008 OesimeNbHOCmU: YTEHUE U 00CYKIEHNE TeKCTa
CTaTel WHTEPHET-CaUTOB, OOCYXKICHHE [OKIAJA0B M IPE3CHTAlUN, COCTABICHUE U
pelieHue 3aa4, o0cykaeHue crnoco0oB pemienus (moaroroska k OI'D no gusuke).

JJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHbI

[Tepemennsiit anekTpuueckuii Tok. KonedarenbHblii KOHTYp. BeIHYX/I€eHHBIE 1
cBoOogHBIE DM KosieOanusa. DM BOJIHBEI U X CBOMCTBA.

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM!
[TpyuHIMIBI PAAUOCBA3U U TEIEBUICHUS.
Binsinue OM u3nydeHuil Ha )KUBbIE OPTaHU3MBI.
N3roroBiieHHE YCTAaHOBKH 1Sl IEMOHCTPALIMU ONBITOB 110 OMMU.
DnekTpoMarauTHoe u3nyyenne CBU-neun.
Hctopuueckast peKOHCTPYKIHS ONBITOB AMIiepa.

Xapaxmepucmuka OCHOBHbIX 8UO08 OesamelbHOCMU: YTEHUE U 00CYKJIEHUE TeKCTa
CTaTeld WHTEPHET-CAaWTOB, OOCYXJEHHE MAOKIaJAOB U TPE3CHTAIUN, COCTABJICHUE WU
pelieHue 3aaa4, 0ocyxaeHue cnocodoB pemieHus (moaroroska k OI'D o gusuke).

ARE ol A

Onruka

Nctounnku csera. [lelicTBus cBeTa. 3aKOH NPSMOJIMHEWHOTO PaCIpPOCTPAHEHUS
cBeTa. 3akoH oTpakeHus cBeta. [locTpoeHne n300pakeHU B MJIOCKOM 3epKaiie.3aKoH
NPEJIOMIICHUSI CBE€Ta Ha IUIOCKON TpaHULE ABYX OJHOPOJHBIX IPO3PAayHBIX CpE.
[Ipenomiienue cBera B npusme. Jlucnepcus ceeta. fIBIE€HHE ITOJHOrO BHYTPEHHETO
orpaxenusi. Jluuzel. Tonkue mnuH3bL. [locTpoeHne wu300paxkeHui, Co3aaBaEMBbIX
TOHKMMHU JTUH3aMH. ['1a3 u 3penue. OnTudyeckue mpruodophl.

Jlabopamopuvie pabomoi(c NCcNoab30BaHHEM 000py1oBaHus «Touka pocray):

1. DKCIepUMEHTANIbHAs ITPOBEPKA 3aKOHA OTPAKEHUS CBETA.
2. N3mepenne nokazaresns mpeaoMIeHUS BOIBI.

3. N3mepenne pokycHOTo paccTosiHUS COOMPAIOIIEH JTMH3HI.
IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:
1. Hcropus ucciienoBaHusi CBETOBBIX SBJICHUM.

2. Hctopuueckas pekoHCTpyKLMs Teseckona [ anues.

3. N3roroBneHne KamenmoCcKona.

Xapakmepucmuxa 0CHOBHbIX U008 OesmelbHOCMU. YTCHUE U 00CYKICHUE TEKCTa
CTaTell WHTEPHET-CAMTOB, OOCYXKIICHHE MOKJIAI0B W TMPE3CHTAIlUH, COCTABJICHHUE U
perieHue 3aaa4, 00cyx)aeHue cnocooos perieHus (moaroroska k OI'D mo dpuzuke).

Du3uKa aTOMa U aTOMHOI0 SAApa

Crpoenue aroma. IloryonieHue M ucmyckaHue cBera aroMamu. Onruyeckue
cnektpsl. OnbiTel Pe3epdopna. Ilnanerapuas Mmoaens atoma. CTpoeHHE aTOMHOTO s1/pa.
3apsAI0BOE U MaccoOBOE 4MCHA. SaepHble Cuibl. DHEPrus CBSI3M ATOMHBIX sAEp. 3aKOH
pannoakTUBHOIO pacnaga. Anbda- um Oera-pacnagsl. IlpaBuna cmemenus. SnepHbie
peakuuu. Jlenenue u cuHte3 saaep. AnepHas sHepretuka. Mctounuku sHeprun ComnHia



U 3Be3l. Perucrpanus saepHbIX U3dydeHUM. BiMsHue paguoakTUBHBIX U3JIy4eHUN HA
’KUBBIE OpraHu3Mbl. Jlo3UMeTpus. DKOJIOTUYECKUE TIPOOIEMBI IEPHON SHEPTETUKH.
IIpumepnvie membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:

1. Ucropwus nzydenus aroma.
2. N3mepenne K111 conneunon 0arapen.
3. HeBuaumble u3aydeHHs B CIEKTPE HATPETHIX TEI.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU: YTeHHE U 00CYXKICHHUE TeKCTa
CTaTel HMHTEPHET-CaWTOB, OOCYXKICHHE MOKIAJ0B M MPE3CHTAllMd, COCTABICHUE U
perieHue 3aaa4, 00cyxaeHue crnocoooB pemnieHus (moaroroska k OI'D mo ¢uzuke).

®opMbI OpraHu3anum 00pa3oBaTeIbHOIO Mpolecca:

- TpynmnoBasd;

- UHIUBUIyaJIbHAas;

- ppoHTaNTBHAS.

Beaymue Texnosiorum:

Hcnonb3ytoTess 3eMEeHThl CIEAYIOMUX TEXHOJIOTHM: MpPOEKTHAas, MPOOJIEMHOTO
oOyueHusi,  MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHAS,  KPUTHUYECKOTO  MBIIUICHHUS,
po0JIEeMHOT0 AMaiora, urpoBasl.

OcHOBHBIE MeTOABI PA00THI HA YPOKe:

Beaymumu Metogamu  0oOydeHHUsI SIBJISIIOTCS: YAaCTUYHO-TIOMCKOBOW, METOJ
MaTeMaTU4YECKOT0 MOJICIIMPOBAHUS, AaKCUOMATUYECKUI METO/.

DopMbI KOHTPOJIA:

Tak KaKk 3TOT KypcC SIBJISIETCS JOTIOJHUTEIBHBIM, TO OTMETKA B 0aj1ax HE CTAaBUTCH.

VYyanuiics yduTcst olleHuBaTh ce0sl U JAPYruX cam, 4TO TMO3BOJSIET pa3BUBATh
YMEHHUSI caMOaHajii3a U CIIOCOOCTBYET PA3BUTHIO CAMOCTOSTEIIBHOCTH, KaK CBOMCTBY
JUYHOCTH Yyd4allerocs. BbIsIBIEHHE MNPOMEKYTOUHBIX U KOHEYHBIX PE3YJIhTaTOB
YUaIUXCs POUCXOTUT Yepe3 MPaKTUUIECKYIO ACSITEIbHOCTD; 3a4€THHIE pa0OTHI:

* TemMaTuMyeckas Toa0opka 3aJad  pa3IMyHOTO YPOBHS  CJOXKHOCTH C
peACTaBICHUEM pa3HbIX METOJI0B peleHus B BHJIE TEKCTOBOIO
JAOKYMEHTA, Npe3eHTanuu, (JII-aHuMAaIHi, BUIeopoJIuKa mii web -
CTpPaHMUBI (caiiTa)

* BBICTAaBKa MPOEKTOB, IPE3CHTALIH;

* JICMOHCTpAIUSl SKCIEPUMEHTA, KAUECTBEHHON 3a/1a4l C KAYECTBEHHBIM (YCTHBIM
WM B BHUJC NPUIOKEHHUS, B TOM YHCIIC, MPE3CHTAIMel) ONHUcCaHueM IIpolecca Ha
3aHSATUH, (PECTUBANIC SKCIIEPUMEHTOB; (PU3UYECKUE OJIUMITUAIBI.



KanennapHo-temaTnyeckoe nJaHupoBaHue 7 KJIACC

No Hara
/11 MIPOBEACHUS
Ilnan | dakr

Tema 3anaTusa

HUcnonb3oBanue
00opyaoBaHuA
LHEeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOil
HAINIPABJIEHHOCTEN
«Touka pocra»

IIpUMEYaHue

1. BBenenue (14)

07.09 BBonnoe 3anstue. llenu wu | KommbrotepHoe

3aJa4  Kypca. Texnuka | o0opynoBaHue
1 0€30MaCHOCTH.
2. PoJib DJKCIIEpUMEHTA B 5KH3HU YejioBeka (34)

14.09 Cucrema e1MHUIL], TOHITHE O KommnbrorepHoe

MIPSIMBIX u KOCBEHHBIX | 000pyI0BaHUE
2 M3MEPEHUSX

21.09 Pu3ndecKuil SKCIIEPUMEHT. O6opynoBanue s
Bunsr (U3NYECKOro | IeMOHCTpaIuit
HKCIIEPUMEHTA.

[TorpemHocTs U3MEpEHMUS.
Buner MIOTPEIIHOCTEN
n3Mepenus. Pacuér

3 MOTPEUIHOCTH U3MEPEHUS.

28.09 Jlaboparopnas pabota O6opynoBaHue AJis
«3mepenne oObema TBEpJOro | 1adopaTopHBIX paboT
tenay. [IpaBuna ohopmnenust | u YUYEHUYECKUX

4 1abopaTOPHOM pabOTHI. OTBITOB
3. Mexanuka (84)

05.10 PaBHOMEpHOE u | O6opynoBaHue st

HEpaBHOMEPHOE nabopatopHbIX PaboT

5 JIBUKECHUSI. u YYEHUYECKUX
12.10 paduueckoe npeactaprenne | OMBITOB  (Ha  Dase

6 BHKEHHA. KoMIUTIeKTOB 17151 OI'D)

19.10 Pemenue rpaduueckux 3aaad,
pacdeT IyTM U CpEeIHEH
CKOpPOCTH HEPaBHOMEPHOTO

7 JIBIDKCHUS.

26.10 [TonsTne UHEpLUU U
uHepTHOCTH.  LleHTpobexHas
cua.

09.11 Cuna ynpyrocrtu, cuiia Tpeaus | OGopymoBaHue [ist

16.11 Jla6oparopHas pa6ora n1abopaTopHeIX  paboT
«Uccnenosanme 3apucumoct | 1 YHCHUHYCCKHX
CHITHI YIPYrocTH, onmbpiTOB  (Ha  0Oase

10 BO3HMKaIomIeil B MpyxkuHe, or | KOMIVIEKTOB ist OI'9)




crerneHu Aeopmanuu
IPYXKUHBD.
23.11 JlaGoparopnas pabota
«Omnpenenenue koddduimenrta
11 TPEHUS Ha TPHOOMETPE».
30.11 JlaGopartopnas pabota O6opynoBanue AJis
«HMccnenoBanue 3aBUCUMOCTH | TabopaTOpHBIX  paboT
CHWJIBI TPEHUS OT CHJIBI u YUEHUYECKUX
12 HOPMAJIBHOTO JIaBJICHUS. OITBITOB
4. 'mapocratuka (124)
07.12 [InotHocts.  3amawa  maps | O6opynoBanue  AJid
13 I'epona JIEMOHCTpaIui
14.12 Pemenue 3a/1a4y moBBIMIEHHON
CJI0)KHOCTH Ha pacuer
14 MJIOTHOCTHU BEIIECTBA.
21.12 Pemenue 3anau noseiieHHON | OGopynoBaHue — JUIs
15 CIIO’KHOCTH JIEMOHCTpaIui
28.12 JlaBeHue XUIKOCTH W Tas3a.
16 3akoH [lackans
17 11.01 Coo01aroniiecs: Cocy/bl.
18.01 Jlaboparopnas pabota O6opynoBanue ass
«U3rotoBreHue MOJIC/IH | JTa0OpaTOPHBIX paboT
18 dboHTaHA» u YUEHUUECKUX
25.01 JlaGopatopHas pabota ombiros  (na  Gase
«U3rotoBicHue mojesu | KOMIUICKTOB JUTSA oo
19 dbonTaHa»
01.02 3akon [lackans. JlaBnenue B
KUJKOCTSX U Ta3ax.
['unpaBnryeckre MaIuHbL.
20 Coo01aroniuecs: CoCy/ibl.
08.02 BritankuBaromas cuna. 3akon | O6opynoBanue A
21 Apxumena. JIEMOHCTpaIui
15.02 JlaGoparopnas pabota Ob6opynoBanue aJis
«BrisacHeHue yCIIOBUSA | Ta0OpaTOpPHBIX padoT
TUTABaHUS TEI. u YYCHUYECKUX
22 OIBITOB
22.02 bnok 3amau Ha 3akoH [lackansa, | OGopynoBanue TUTA
23 3aK0H Apxumena. JIEMOHCTpanui
01.03 bnok 3agau Ha 3akoH ITackais,
3aKOH ApXHMena.
24
5. Cratuka (104)
25 15.03 brnok. Peryar. O6opynoBanue  ans
29.03 PaBHoBecue  TBepiabix  Tej. | ACMOHCTpalnn
26 Moment  cuibl.  [IpaBuio




MOMCHTOB.

05.04 LlenTtp TsoKeCTH. ObopynoBanue  aus
HccnenoBanue pa3IMYHbBIX | IEMOHCTpAIUN
27 MEXaHUYECKUX CUCTEM
12.04 KoMmOuHMpoBaHHBIC 3a/1a4H,
UCTIOJNB3YS YCIIOBUS
28 paBHOBECHS.
19.04 KoMmOuHMpoBaHHBIC 3a/1a4H,
UCTIOJNB3YS YCIIOBUS
29 paBHOBECHS
26.04 JlaboparopHas pabora O6opynoBaHue s
«M3rotoBnenue padoTaromieii | JabopatopHblx padboT
CUCTEMBI OJOKOBY. | U YYICHUYECKUX
30 Odopmienue paboTHI. ombiToB  (Ha  0aze
10.05 PaGora Haj npoekroym | KOMIVICKTOB UL ors
«broxmy. JlabopaTopnas
paborta « 3roroBnenue
paborarorniei CUCTEMBI
31 OJIOKOBY.
17.05 JlaGoparopnas padota Ob6opynoBanue AJis
«M3roroBnenue padoraromed | 1abopaTopHBIX paboT
CUCTEMBI OJIOKOBY. u YYCHUYECKUX
32 OTIBITOB
33 24.05 Odopmnenue paGoThI. KomnerotepHoe
obopyioBaHHE
34 31.05 3amnura MpoeKTOB.




KanennapHo-temaTnyeckoe njaHupoBaHue 8 Kjiacc

Ne Hara Tema 3aHATHA Hcnoab3oBanue MPUMEYaHU
/1 IIPOBEJICHUS odopynoBanust e
Ilian | Pakr nenTpa .
€CTECTBCHHOHAYIYHOU
U TEXHOJIOIrn4eCKou
HaHpaBJIeHHOCTEﬁ
«Touka pocra»
1. BBeaenne (14)
07.09 Beonnoe 3anstue. llenu wu | KommbiorepHoe
3a/1a4uu Kypca. Texnuka | o6opynoBaHue
1 0e30MacHOCTH.
2. TensioBbie siBaenus (12 )
14.09 Paznoob6pasue TerioBbix | KommnerorepHoe
SIBJICHUU. TemnoBoe | o0opynoBaHue
2 paciipeHue Tell.
21.09 Jlaboparopnas pabota O6opynoBanue st
«VI3MeHeHus UIMHBI Tea IpU | 1TabOpaTOpHBIX paboT
HArpEeBaHUU U OXJIAKICHUNY. u YUCHUYCCKUX
3 OTIBITOB
28.09 Temnonepenaya Habnmtonenne | OGopynoBanme — is
TEIUIONPOBOIHOCTHU BOJIBI U JIEMOHCTpaIui
4 BO3/yXa.
05.10 JlaGoparopnas padota O6opynoBanue st
«M3mepenue yaenpHOU 1abopaToOpHBIX paboT
TETIOEMKOCTH Pa3INYHBIX U YUEHUYECKUX
3) BCIICCTBY. ompiToB  (Ha  0Oase
12.10 IInaBieHue ¥ OTBEPAEBAHME. KomIieKToB s OI'9
JlaGoparopHas pabota
«OT1nuBKa
6 napaduHOBOTO COJIIATHKA
19.10 JlabopaTopHas paboTa O6opynoBanue ais
«HaOmonenue 3a miaBneHrueM | 1abOpaTOpHBIX padoT
TbIay» u YUEHUYECKUX
4 OIIBITOB
26.10 Pemenue onumnuaaneix 3anad | OGopyaoBaHue  Jyis
Ha  ypaBHEHHE  TEIUIOBOTO | JIEMOHCTpAIHi
8 Oananca
09.11 Pemenue onumnuaaneix 3anad | OGopyaoBaHue — Jyis
Ha pacuér TEIUIOBBIX | JIMOHCTpAIIHi
9 POIIECCOB
16.11 Jlaboparopus
10 Kpucrauiorpaduu.
23.11 Hcnapenue 1 KOHEHCALIHS. O6opynoBanue ISt
11 JIEMOHCTpAIUi
30.11 CocraB atmocepsl, O6opynoBanue s
12 HaOIr0IeHNe TIepexo/a JIEMOHCTpAIUi




HEHACBIIIEHHBIX TTAPOB B
HACBIILIEHHBIE.
07.12 BnaxxHocTs Bo3ayxa Ha pa3Hbix | OOopynoBaHue IS
13 KOHTHUHEHTAaX JIEMOHCTpAIui
3. DylekTpUUYecKue siBJieHus1 (84)
14.12 Mukpomup. Monenu atoma, O6GopynoBanue s
CYILIECTBOBaBLIME [JO Haydajla | JeMOHCTPAIUii
14 XIX
21.12 Hctopust oTkpbITHs U AelicTBus | KommbroTepHoe
15 rajlbBAHUYECKOIO JIEMEHTA o0opyzaoBaHue
28.12 Ucropus CO3/IaHMUS
16 AIEKTPOPOPHOI MAITUHBI
11.01 OnbIThI Bonsbra. | Komnerotepnoe
DNeKTpUIEeCKUuit TOK B | 06opynoBaHue
17 AIEKTPOJIUTAX.
18.01 Pemenne omummuanHeix 3amad | OOopymoBaHue IS
18 Ha 3aKOHBI TOCTOSTHHOTO TOKa JIEMOHCTpAIUi
25.01 HaOironenue 3aBUCUMOCTH OGopynoBanue  aJis
COIIPOTUBIICHHUS MTPOBOJTHUKA OT | IEMOHCTpAIUi
19 TEeMITepaTYPHI.
01.02 Jlaboparopnas pabota O6opynoBanue AJis
«Ormpezenenrne CTOUMOCTH 1ab0paTopHBIX padoT
M3PaCX0JOBAaHHON u YUEHUYECKUX
AJIEKTPOIHEPTUU MO MOIIHOCTH | OMBITOB  (Ha  0aze
20 MOTPEOUTENS U TIO CUETUUKY» KoMILIeKTOB Jiy1s1 OI'D
08.02 Pemenne onmumnuaaaeix 3apad | O0opymoBaHue IS
21 Ha TEIUIOBOE NEHCTBUE TOKA JIEMOHCTpAIUi
4, DyIeKTpOMarHuTHbIe ABJIeHus (34)
15.02 DJIEKTPOMArHUTHBIE SIBJICHUS. O6GopynoBanue  1Ist
DNEeKTPOU3MEPUTEIHHBIE JIEMOHCTpAIUi
22 MPUOOPHI.
22.02 MarnuTHas aHomanus. | OGopynoBanue s
23 MarunutHble Oypu JEMOHCTpALU
01.03 PasnoBunHocTH
AJIEKTPOIBUraTEICH.
24
5. OnTnueckue siBjenus (74)
15.03 Hcrounuku cBeTa: TEMIOBbIE, O6opynoBanue  JIst
25 JFOMUHECIIEHTHBIC JIEMOHCTpAIui
29.03 MHorokpaTHoe H300pakeHne
npeaMera B HECKOJIBKMX
26 TUIOCKHX 3epKajiax.
05.04 N3rotoBuTh nepuckon u ¢c ero | O6opynoBaHue ISt
MOMOUIBIO MIPOBECTH | IEMOHCTpAIUN
27 HaOJIIOICHUS
12.04 [TpakTuueckoe ucnoas3oBanue | OOopymoBaHue IS
28 BOTHYTBIX 3€pKall JEMOHCTpAaIni
29 19.04 3pUTenbHbIC ULTIO3HH, OGopynoBanue  AJis




MOPO’KIa€MBbIE MTPEIIOMJICHHEM | JIEMOHCTpPAILU
cBeta. Mupaxu.
30 26.04 Pa3BuTHE BOJOKOHHOI ONTHKU
10.05 Hcnons30BaHue 3aKOHOB CBETa
31 B TCXHUKE
6. UestoBek u npupoaa (44)
32 17.05 ABTOMaTuKa B Hauiell )xu3Hu . | KommbrorepHoe
33 24.05 Paano u TeleBUICHHE obopynoBaHue
31.05 AJNbTEpHATHBHBIE HCTOUHUKN
DHEPIHUH. Bust
34 AIIEKTPOCTAHLIUMA




KanennapHo-temaTnyeckoe mjiaHupoBanue 9 Kiacc

Ne Hata Tema 3ansaTust Hcnonb3oBanue MIPUMEYAHU
n/m IIPOBEACHUS o0opynoBaHust e
Maan | dakr enTpa 5
€CTeCTBEHHOHAYYHO
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. Beegenue (14)
01.09 BBoanoe 3anstue. llenm u | KomnerorepHoe
3a/1auun Kypca. Texnuka | 0o6opyoBaHUE
1 0€30IaCHOCTH.
2. Kunematuka (7 4)
08.09 CrniocoObl onucaHus O6opynoBanue st
2 MEXaHHYECKOTO JBUKCHUS JIEMOHCTpAIUit
15.09 [Ipssmonuueiinoe paBuomepHoe | O6opynoBanue — uis
IBWKEHUE  TI0  IUIOCKOCTH? | IEMOHCTpanuid
CMOTpst ©3 Kakol  TOYKH
3 HaOJII01aTh
22.09 OTHOCUTETBHOCTD JBUKEHUS. O6opynoBanue  Jist
4 CroxeHue IBUKEHUMN. JIEMOHCTpaA
29.09 Jlabopamopnvie pabomoi: O6opynoBaHue IS
«3yuenune JBIDKCHUS | 1a00paTOpHBIX padoT
CBOOOZHO TAJAIONIETO TeJay, | U YUYEHUYECKUX
«M3yueHne NBYOKCHUS Tela IO | OIBITOB
3) OKPY>KHOCTW
06.10 Kak u KyJia nosierena | OOopynoBaHue IS
BHUIIIHEBAsT KocTouka? Pacuer | neMoHcTpanui
TPACKTOPUU JBIKCHUS TE U
NIEPCOHAXEU paccka3oB
6 P.Pacm»n o Mionxay3eHe
13.10 Ucropuueckas pexoHcTpykius | O6opynoBanue — uis
OIIBITOB T'amunes 0 | AEMOHCTpaLU
/ OTPEICTIEHHIO YCKOPEHHUS (.
20.10 OmnpeneneHne CKOpOCTH O6opynoBanue  Juis
PaBHOMEPHOTO JIBFDKCHHS TIPH | JICMOHCTPAIIHHA
WCIIOJIb30BAHHUH TPEHAKEPa
8 «OeroBas TOPOKKa.
3. Innamuka (84)
27.10 Cuna Bonm, cuna yoexnaeHus | OGopymoBaHue st
win  cuna - (u3Mueckas | IeMOHCTpalui
9 BEeJIMYMHA?
10.11 Jlabopamopnas paboma: Ob6opynoBanue aJis
10 «M3MepeHne Macchl Telna nabopaTopHBIX padboT
17.11 JIBHKeHUE Tena nox | Y yHCHHHECKNX
11 NefcTBHEM HECKOJIBKHX CHII OTBITOB
24.11 JIBuxeHue cuctemsl | OOopynoBanue s
12 CBSI3aHHBIX TEJI JIEMOHCTpaui
13 01.12 Jlabopamopnvie O6opynoBaHue s




pabomul: «VI3yuenne  TpeHus | 1a0OpaTOpPHBIX padoOT
CKOJIBKEHUSD u YYEHUYECKUX
OTIBITOB
08.12 JuHamuka paBHOMepHoro | OOopyaoBanue i
14 JBUKEHUS 110 OKPY>KHOCTHU JEMOHCTpanui
15.12 Hcropus paszsutusa | ObopynoBaHue  Juisd
IpeACTaBICHUN 0 BcenmeHHON. | neMoHcTpauui
15 ConHeuHasi cucTema.
22.12 OTKpBITUS HA KOHYHUKE TIepa. O6opynoBanue A
[TepBrie HWCKYCCTBEHHBIE | JIEMOHCTPALIUI
16 CIyTHUKH 3€MJIH.
4. Amnyabc. 3aKoH coXpaHeHus: UMIyJibca (34)
17 29.12 Kak BbI IXTy Ha30BeTE... KomnerotepHoe
12.01 PeakTuBHOE  JBHJKEHHE B obopyznoBanue
18 IPUPOJIE.
19.01 PaccnenoBanue ATII ¢ | Kommerotepuoe
TTOMOIITBIO 3aKOHA COXPAHECHHs | 00OpyIOBaHUE
19 UMITyJIbCa
5. Cratuka (24)
26.01 Jlabopamopuas paboma: O6opynoBanue ass
«Ornpenenenye NEHTPOB MacC | JTJaOOpaTOPHBIX padoT
Pa3TUYHBIX TN (TpU criocoba)» | u YYICHUYECKUX
20 OTIBITOB
02.02 [Ipumenenue npoctbix | Komnbroreprnoe
MEXaHU3MOB B CTPOUTEJIBCTBE: | 00OpYyI0OBaHHE
OT 3eMJISIHKH J10
21 HeOockpeba
6. MexaHHYeCKHe K0JIe0OaHUS U BOJIHBI (34)
09.02 Buaer  mastHmkoB u  ux | O6opynoBaHue IS
22 KOJIeOaHUM JIEMOHCTpanu
23 16.02 Uto nepeHocuT BoJiHA?
02.03 KonebarenpHbie cuCTEMBI B
24 IPUPOJIE U TEXHUKE
7. DNeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI (24)
09.03 OkcnepuMeHTanabHas nposepka | KommbroTrepHoe
25 cBOMCTB OM BOJIH. o0opyoBaHue
16.03 Uccnenoanue KommprotepHoe
AIIEKTPOMArHUTHOTO o0opyaoBaHue
26 uznyyenuss CBU-neun
8. OnTuka (44)
30.03 . sroroBnenue moaenu KommprotepHoe
27 KaJIeHI0CKona. o0opyoBaHuE
06.04 DKcniepuMeHTallbHas npoBepka | O0opyaoBaHue IS
28 3aKOHA OTPAKEHUS CBETA. JEMOHCTpAUi
13.04 Jlabopamopuas paboma: O6opynoBaHue s
«3mepenne nokaszarens 1a00paTOpHBIX PadoT
IPETOMIICHHUS BOBI» u YYEHUYECKUX
29 OTIBITOB




20.04 Kak otnnuarorces nokasarenu O6opynoBanue  JuIst
30 IPETOMIICHHUS IBETHOT'O CTEKIA | IEMOHCTpalUid
9. ®u3uka aToMa M AaTOMHOTO siApa (44)
27.04 [Tornomenune u wucnyckanue | Komnsroreprnoe
ceeta aroMamu. OmnTHueckue | 060pyI0BaHUE
31 CHEKTPBHI.
11.05 N3mepenue KIIJ[ comneuHoit
32 Oarapeun
18.05 Biustaue pannoakTUBHBIX
U3ITy4YeHU Ha XuBble | KommbroTepHoe
33 OpraHUu3MBbI o0opyi0BaHue
25.05 CrocoOBbI 3a1IUTEI OT
34 PaIMOaKTUBHBIX H3TyUCHUM




