MyHnunuunanbHoe OroaxKeTHOE 001eo0pa3oBaTeabHoe yupesxkaenne (MBOY)
«IIpuropoanas cpeansisi 00ieo6pasoBaTeabLHas mKoJa Nel

Openodyprekoro paiiona» Openbyprekoii o61acTu

PACMOTPEHO COI'VTACOBAHO YTBEPXIAIO
Ha MO 3amecTuTens qupekTopa mo YBP Hupextop MBOY
ITpoToxon 3acenanms e B Dy
No OT i

“%~ _ /Panotkuna H.H./ / : /CamoxBanoa K.B./

Pabo4as nporpaMmma Kypca BHEYPOUYHO¥ JesiTeIbHOCTH
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7-9 kjace
Hamnpasnenue pa3BUTHsI TUUHOCTH: OOIIEHHTEIIEKTYAILHOE

Yposens obmero obpasoBanus (Kiacce): ocnogHoe obujee obpazosanue, 7 - 9 knaccwl
Komuuectso wacos: 35 uacos (7 knacc), 35 uacos (8 knacc), 34 uaca (9 xnacc)

Pazpaborana u peanusyer:
yUUTENb QU3UKU

Pamorkuua H.H.



IosicHuTebHAS 3aMMCKA

Paboyas nporpamma BHEYpOUHOM JEATEIBHOCTH M0 pu3mke st 7 - 9 KIIaccoB cocTaBiIeHa HA OCHOBE PUMEPHOM MporpamMmmel 1o pusuke s 7 —
9 knaccoB (o penakuueit Kysnernosa A.A.), M.: «IIpocsemenue», 2017 1 cooTBETCTBYET

- ®enepanbHoMy 3akoHy «O0 o6pazoBanuu B Poccuiickoit denepaunn» Ne273-03 ot 29.12.2012 roaa;

-OenepanpHOMY 00pa30BaTEIbHOMY CTAaHAAPTY OCHOBHOTO O0I1IET0 00pa30BaHUsl, yTBEPKAEHHOMY IPpUKa3oM MUHUCTEpcTBa 00pa30BaHUs U HAYKU
P® Ne1897 ot 17.12.2010 rona;

-IIpuka3sy MunucrepcrBa o6pazoBanus u Hayku PO Nel577 ot 31.12.2015 r» O BHeceHuu usmMeHeHui B peepaibHblii 00pa3oBaTeIbHbIA CTAaHIAPT
OCHOBHOTO 00111€r0 00pa3oBaHus, YTBEpKIAEHHbBIN Npruka3oM MuHucrepctBa oOpasoBanus U Hayku PDO» Nel1897 ot 17.12.2010 roga»

-O6pa3oBaTenpHOM MporpaMMe OCHOBHOTO O0IIEro oOpa3oBaHus;

-Yuebnomy miany OVY;

- [IpumepHO# Tporpamme 0OCHOBHOTO 0011ero oOpa3zoBanus 1o ¢pusuke (6a30BbIi YpOBEHB).

[Iporpamma paccuntana Ha 35 yacoB — 1 yac B Hezento B 7 Kitacce, 35 yacoB — 1 yac B Hezenmto B 8 kiacce, 34 yaca — 1 4yac B Hezento B 9 kiacce.

Jannas pabouasi mporpaMmMa BHEYPOUYHOU JESITENbHOCTH 10 dusuke st 7 — 9 kimaccoB coctaBieHa Ha ocHoBe OOIT OO0 MBOYVY «lIpuropoanas
COHI Ne 1» u ¢ ya€TOM METOAMYECKIX PEKOMEH AN TI0 CO3JaHUI0 U (PYHKITMOHUPOBAHHIO B 00111€00pa30BaTEIHHBIX OPTaHU3AIUX, PACTIONOKEHHBIX
B CEIIbCKOW MECTHOCTH M MAaJIBIX TOpOJax, IIEHTPOB O00pa30BaHUsI €CTECTBEHHO-HAYYHOW W TEXHOJOTWYHOUM HampaBiieHHOCTeH («Touka poctay)
(yrBepkIieHbl pacnopsbkeHneM MunucrepcTBa npocenienus Poccuiickoit @enepanun ot 12.01.2021 r. Ne P-6) u npegycmarpuBaeT IpoBeIeHHE
3aHATHUN C UCTIOJIB30BaHUEM 000pyaoBaHus eHTpa «Touka pocTay

IliianupyeMble pe3yJibTaThl 0CBOCHUSA MPOrpaMMbl BHEYPOUHOM JesTeJIbHOCTH «DuU3HKA B Jejie» (C UCIoJIb30BaHueM 00opyaoBanus «Touka
pocta») B 7-9 Kiaccax.
Peanuzanust mporpaMMsbl CriOCOOCTBYET TOCTHXKEHUIO CIAEAYIOIINX Pe3yJIbTATOB:

JInynocTHbIE:

B chepe muuHOCTHBIX YHUBEPCATbHBIX YYEOHBIX ACHCTBUM yJaIIUXCS:

* yueOHO-TI03HABATEIbHBIN UHTEPEC K HOBOMY y4eOHOMY MaTepuaity U crnocodaM pelieHus: HOBOM 3a1auu;

* OpHEHTAllUsS Ha NMOHMMAHMUE MPHYMH yCIIeXa BO BHEY4YEOHOU NEATENbHOCTH, B TOM YHCIIC HAa CAMOAHAJIN3 U CAMOKOHTPOJb pe3ylibTaTa, Ha aHaIu3
COOTBETCTBUS PE3YJIbTATOB TPEOOBAHMIM KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTD K CAMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOU eI TENbHOCTH;

Obyuarowuiics noay4um 603MONCHOCHb O (POPMUPOBAHUA:

* BHYTpPEHHEH NO3MLMHU IIKOJbHUKA HAa YPOBHE MOJOXKUTEIBHOTO OTHOIIEHHUS K IIKOJIE, MOHUMaHHUs HEOOXOJMMOCTH YYEHUS, BBIPAKEHHOTO B
npeobaaiaHuK yueOHO-TI03HABATEbHBIX MOTHBOB;

* BEIpQXXEHHOM yCTOMYMBOM yueOHO-1103HaBaTEIbHON MOTUBALIUN YUEHHUS;

* YCTOMUMBOrO yueOHO-TI03HABATEIBLHOIO HHTEpPECa K HOBBIM OOIIMM Crioco0aM perieHus 3a/1ad.



MeTal’lpeHMeTHble:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX Y4€OHBIX TEHCTBUN yIalUXCS:

* [NIAHUPOBAThH CBOU JCUCTBUSA B COOTBETCTBUH C ITOCTABJICHHOW 3aa4eii U YCIOBUSMU €€ peanu3ally, B TOM YUCIIE BO BHYTPEHHEM IUIAHE,

* YUUTHIBaTh YCTAHOBJICHHBIE [IPaBUJIa B IUITAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYILECTBJIATh UTOTOBBIM M ITOLIArOBBIN KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh IPABWJIBHOCTD BBIMOJIHEHMS! JEHCTBUS Ha YPOBHE aJIeKBaTHOW PETPOCIIEKTUBHOM OLIEHKU COOTBETCTBUS PE3Y/IHTATOB TPEOOBAHUAM JAHHOMN
3aJla4d M 3aJa9HO0l 00J1aCTH;

* 3JICKBATHO BOCIIPHUHUMATh IIPEJIOKEHUS U OLIEHKY yUUTENEH, TOBAPUILEH, POJUTENEH U IPYrUX JIFOIEH;

* pa3nyaTh Crocod U pe3yabTaT AeHCTBUS.

Obyuarowuiics NOIYYUM 603MOACHOCIb HAYYUMCA.

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

* IPOSIBJIATH [TO3HABATEJIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHHYECTBE;

* CaMOCTOATEIbHO aJIEeKBaTHO OLIEHUBATh MPAaBUIBLHOCTD BHITIOJHEHUS IEHCTBUSA U BHOCUTh HEOOXOIUMbIE€ KOPPEKTUBBI B UCIIOJIHEHHE KaK 110 X0y €ro
peanu3anny, Tak U B KOHIIE ICUCTBUS.

B cdepe noznaBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUN yUalTUXCS:

* OCYILECTBIISATh MOUCK HEOOXOAUMMON MH(POPMAIMH Ul BHIMOJIHEHHS BHEYYEOHBIX 3aJJaHHI ¢ HCIOIb30BaHUEM yUEOHON JTUTEPaTyphl U B OTKPHITOM
MH(OPMALMOHHOM MPOCTPAHCTBE, SHIUKIIONIEINH, CIIPAaBOYHHUKOB (BKJIIOUYAs AJIEKTPOHHBIE, IU(POBBIE), KOHTPOJIUPYEMOM IIPOCTPAHCTBE

HNutepnera;

* OCYIIECTBIISATH 3aMKCh ((hUKcaIuio) BIOOpouHOM nH(pOpMaIu 00 OKpyKaroIieM MUpPE U 0 cebe caMmoM, B TOM YHUCIIe ¢ TOMOIIbI0 HHCTpyMeHTOB VKT
* CTPOUTH COOOILIEHUS, POCKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(DUKALIUIO 110 33JJAHHBIM KPUTEPHUSIM;

* YCTaHaBIIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U B U3y4aeMOM Kpyre SIBICHUII;

* CTPOUTH paccykKJeHus B (hopMe CBS3H MPOCTHIX CYXKACHUNH 00 00bEKTe, ero CTPOCHHUHU, CBOMCTBAX U CBSI3aX;

06)/'{61}01/{/;141/76'}1 noyuyum 603MONCHOCMb HAYYUMbCAL:

* OCYIIECTBJIATH PACIIMPEHHBIN MOUCK HH(OPMALIMHU C UCTIONH30BAaHUEM PECYpPCcOB OMOIMOTEK U ceTu MHTepHerT;

* 3aMKChIBaTh, GUKCUPOBATH HHGOPMAIUIO 00 OKPYKAIOIIUX SBJICHUIX C TOMOIIbI0 HHCTpyMeHTOB UKT;

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU hopme;

* OCYIIECTBJIATH BHIOOP Hanboee 3PPEKTUBHBIX CIOCOO0B PelIeHus 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* CTPOUTH JIOTHUECKOE PaCCyXACHUE, BKIIOYAIOIIee YCTAaHOBICHUE TPUUYNHHO-CIIEICTBEHHBIX CBS3CH;

* MOTYT BBIATHU HA TEOPETHUUECKUN YPOBEHD PEIICHUS 3a/1a4: PElIeHUE M0 OMPeIeICHHOMY IJIaHy, BIaJeHHe OCHOBHBIMU MTPHEMaMHU PEIICHHsI, OCO3HAHUS
JEeSITEeNILHOCTH 110 PEIICHHIO 3aa4H.

B chepe KOMMYHHKAaTHBHBIX YHUBEPCAIBHBIX Y4EOHBIX IEHCTBUNA yyaluxcs:



¢ aJICKBATHO HCIIOJIb30BAaTb KOMMYHUKATUBHBIC, IMPCIKAC BCCr0 - PCUCBBLIC, CPCACTBA IJId PCUHICHUA PA3JIMYHBIX KOMMYHHUKATHBHBIX 3a1a4, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIIAJETh IUATOTHYECKON (OPMON KOMMYHMKALIMU, UCHOJB3YS, B TOM uHcie cpeiactBa u uHCTpyMeHTHl UKT wu
JUCTAaHIIMOHHOTI'O 06HICHI/I$I;

¢ JOIIYCKAaTb BOSMOXXHOCTD CYIICCTBOBAHUSA Y JIIOI[CI71 PAa3IMYHBIX TOYCK 3pCHHA, B TOM YHCJIC HC COBIIAAA0OIINX C €TI0 CO6CTB€HHOI7[, U OPUCHTHUPOBATLCH
Ha MO3UIIMIO apTHEPA B OOLIEHUH U B3aUMOJEHCTBUH;

® YUUTBIBATH PA3HBIC MHCHUA U CTPEMUTHCA K KOOpAWHAIIMK PA3JIAYHBIX HO3I/IIII/IIZ B COTPYAHUYCCTBC;

* (hopMynrpoBaTh COOCTBEHHOE MHEHHE U TTO3HUIIHIO;

* IOTrOBapuBaTbHCA U MMPUXOJUTH K O6HIeMy PEIICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM YHCJIC B CUTyallUH CTOJIKHOBCHUS MHTCPECOB;

Obyuarowuiics NOIYYUM 803MONCHOCHb HAYYUMbCA.!

* YUUTBHIBaTh U KOOPJAMHUPOBATH B COTPYAHUUECTBE OTIMYHBIE OT COOCTBEHHON MO3UIMU IPYTUX JIIOJEH;

® YUUTBIBATH PA3HBIC MHCHHUA U MHTCPCChI 1 000CHOBLIBATh CO6CTBCHHYIO IIO3UIINIO,

* IOHMMAaTh OTHOCUTEIHHOCTh MHEHHUHN U IoAXO0J0B K PCIICHHUIO npo6J1er,1;

* apryMEHTHUPOBATh CBOIO MO3UIIMIO U KOOPJMHUPOBATH €€ C MO3ULUSAMU MAPTHEPOB B COTPYTHUYECTBE MTPHU BHIPAOOTKE OOIIEro peIeH s B COBMECTHOM
NEeSATENBHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOUMbIE JJIsl OpraHU3allMi COOCTBEHHO IEATENbHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

® OCYHICCTBJIATH B3aMMHBIH KOHTPOJIb 1 OKa3bIBaThb B COTPYJHUYCCTBEC HCO6XOJII/IMYIO B3aUMOIIOMOIIIb.

IIpenmeTtHbIe:

- OPHEHTHPOBATHCA B SABJICHUSAX U 00BEKTaX OKPYXKAIOIIEro MUPa, 3HATh TPAHUIIBI KX IPUMEHUMOCTH;
- IOHUMATh OMpeieeHNUs (PU3NUECKUX BEIMYUH U IOMHUTH OIpeaestonye GopMybl;

- MIOHUMAaTh KaKuM (PU3MYECKUM MIPUHIIUIIAM U 3aKOHAM HOUUHSIIOTCS T€ WM UHBIE OOBEKTHI U SBJICHUS TPUPO/IBL;
- 3HAHKME MOJIEJIM MIOMCKA PeIleHni A 3a7a4 1o (QU3HKeE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IpUMeEYaTh MOJEIH SIBJICHUN U 0OBEKTOB OKPYXKAIOLIET0 MHUPA;

- AaHATTU3UPOBAThH YCIOBUE 33/1a4H;

- nepeopMyIUPOBATH U MOJICTHUPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTaBJISATH IJIaH PEIICHHUS,

- BBIIBUTATh U IPOBEPSATH MpEAiaraeMble JUIsl PEeIICHUs TUIIOTE3bl;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH OTNIEPALIMSIMHU, COCTABISIONIMMHE IMOUCK PELICHUS 3a1a4u.



Conepxxanue nporpaMMbl BHEYPOYHOI 1eITeJIbHOCTH
7 KJacce

BBenenne. BromHoe 3anstue. Llenn u 3agaun kypcea. Texauka 6e30macHOCTH.

PoJib 3xcniepuMeHTa B JKU3HHU YesI0BeKa.

Teopusa: 3yunTb OCHOBBI TE€OpUU MOTpeIHOCTEN. [lorpemHocTd NpsIMBIX M KOCBEHHBIX H3MEPEHMM, MaKCHUMallbHasi MOTPEIIHOCTb KOCBEHHBIX
M3MEpEHUH, yueT OrpeliHOCTed U3MEepEeHH pH noctpoeHuu rpaduxos. [IpeacraBienue pe3yapTaToB U3MEpEeHU B (hopMe TabauI U rpaduKoB.
IIpakxmuxa: OCHOBBI T€OPUU TOTPEUIHOCTEN MPUMEHATH MPHU BHINOJHEHUH SKCIEPUMEHTAJIbHBIX 3a/1a4, MPAKTHUYECKUX paboT. (¢ HCIOJIb30BAHHEM
obopynoBanus «Touka pocray)

Xapaxkmepucmuka 0CHOBHbIX 6UO0E OesIMENbHOCU.

[IpuBomuTe mpuUMepbl OOBEKTOB H3ydeHHs] GU3MKH (pu3ndeckue sBiIeHHs, (U3UUECKOe Teso, BEellecTBO, (u3nmdeckoe rmose). Habmromate u
aHAJIM3UpOBaTh (Qu3nyeckue sBiIeHUs (PpUKCUpOBATH H3MEHEHHsS] CBOICTB OOBEKTOB, CpaBHHMBATh UX U 0000marp). I[lo3HakOMUTBCS C
AKCIEPUMEHTAJIbHBIM METOJIOM HcclieoBaHusI Ipupoibl. COopka mpuOOpoB U KOHCTpYKUUH. Mcronbp3oBaHne n3MepUTeIbHbIX TpUOOpOB. BrinosiHeHne
1a00paTOPHBIX M MPAKTHYECKUX padoT. J[MarHocTuka U ycTpaHeHHe HeucnpaBHOCTeH mpruOopoB. BeicTpanBaHne runote3 Ha OCHOBaHUU UMEIOIIH XCSI
JTAHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE ¥ HEPABHOMEPHOE JIBIDKeHUE. [ padudeckoe nmpencraBieHre NBIKeHNs. Pemenne rpadudeckux 3a1ad, pacueT MyTH U CPETHEH
CKOPOCTH HEpaBHOMEpHOro ABWxeHMs. [loHsTne mHepuum u uHEpTHOCTH. lleHTpoOexHas cwia. [IpuMeHeHHe AaHHBIX (PU3MUYECKUX MOHATHN B
KU3HEJCATEILHOCTH YestoBeka. Cria ynpyrocTs, cuia TpeHHUs.

Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHJIBl YIPYrOCTH, BO3HMKAIOLIEH B IpyKHHE, OT cTeneHu aedopmanuu npyxussl. OmnpeneneHue
k03¢ duIrieHTa TpeHUs Ha TprOoMeTpe. (€ HCIoJIb3oBaHueM o6opyaoBanus «Touka pocTay)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIABJICHUS.

Xapakmepucmuka 0CHOBHBIX U008 OesIMENbHOCU.

Amnanu3 tabauu, rpadpukos, cxeM. [lonck oObsicHenns HabmroAaeMbIM coObITUAM. OlpeiesieHre CBOMCTB MpHOOPOB MO YepTexaMm U MOJIeNIAM. AHAJIN3
BO3HUKAIOMIMX MNpOONEeMHBIX cuTyanuil. M300paxars cUCTeMy KOOpAMHAT, BBIOMpaTh TeNO OTCUETa M CBS3BbIBaTh €r0 C CHUCTEMOM KOOpAMHAT.
Hcnonp3oBaTh CUCTEMY KOOPAMHAT JJIsl W3y4eHUs MpsAMOJMHENHHOro naBumxeHus Ttena. COopka mpuOOpoB M KOHCTpyKuUMH. Mcmonp3zoBaHue
U3MEPUTEIbHBIX IPHOOPOB. BhInonHeHe 1a00paTOPHBIX U MPAKTHYECKUX PadOT (¢ HCNoib3oBaHueM o6opynoBanus «Touka pocra»). [lnarnocruka
U YCTpaHEHHE HeuclpaBHOCTeHl nmpuOOpoB. BricTpanBaHMe TMIOTE3 Ha OCHOBAHUM HMEIOIUXCSA JaHHbIX. KOHCTpyHnpoBaHue M MOJEIMpOBaHUE.
BeinmonHenue 3ajaHuil 10  yCOBEPIIEHCTBOBAaHUIO IpuOOpoB. Pa3paboTka HOBBIX BapuUaHTOB OMNBITOB. Pa3paboTka M NpoBepka METOIUKH
JKCIEpUMEHTaNbHON paboThl. PaboTa B ManbIx rpynmax. AHaTU3UPYIOT, BBIOMpaOT U OOOCHOBBIBAIOT CBOE pelleHue, neiictBus. IlpeacraBienue
PE3YJIBTAaTOB MAPHOM, IPYNIIOBOM AEATEIBHOCTH. YYacTHE B JUAJIOTE B COOTBETCTBUU C NPABUIIAMH PEUEBOT0O TIOBEICHUS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackais, rHIpOCTaTHYECKOE IaBIeHUE, COOOIIAIOIINECS COCY/bI, THAPABINYECKUE MAIIUHBI.



Ilpakmuxa: 3a0aqu. BRITAIKUBAIOIIAS CHJIA B PAa3JIMYHBIX CUCTEMAaX; MPUOOPHI B 3a7a4ax (COOOLIAIOIINECs COCY Ibl, THUAPABIMYECKIE MAIIMHBI, PhIYart,
OJI0KM).

DKclepuMEHTANIbHBIE 3a/1aHUS:

1)usmepenue cuiibl Apxumena,

2)u3MepeHre MOMEHTa CHIIbL, IEHCTBYIOLIETrO Ha phlyar,

3)uzmepenue paboThl CHIIBI YIIPYTOCTH TPH MOABEME TPY3a C TTOMOIIBIO IOIBMKHOTO MITH HETIOIBMYKHOTO OJ0Ka(C MCMOJIb30BaHHEeM 000py/10BaHUSA
«Touka pocra»)
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCU.

Amnanu3 Tabnuu, rpadukos, cxeM. [Torck o0bsicHeHus HabmogaeMbIM coObITUSIM. COOpKa MPUOOPOB M KOHCTPYKLMU. Vcrosib30BaHnEe U3MEPUTEIb HbIX
puOopoB. BeinosiHeHne 1a00paTOPHBIX U MPaKTUUECKUX paboT. JIMarHocTuKa M yCTpaHEeHUe HeucnpaBHoOCTel MpruOopoB. BeicTpanBaHue TUIIOTE3 Ha
OCHOBaHMU MMeroLMXcs TaHHbIX. KoHCTpynpoBanue u MojaenupoBanue. Pabota B MasbIx rpymnnax. AHaIU3UPYIOT, BBIOUPAIOT 1 0OOCHOBBIBAIOT CBO &
peuienue, neiictBus. IlpeacraBnenue pe3yiabTaToB MapHOM, rpynmoBoi nesTenbHOCTH. [loaroToBka cooluieHuil U AOKIAJ0B. Y4yacTue B Auajiore B
COOTBETCTBUU C MPABUJIAMU PEUEBOTO MOBEJICHUSI.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Ten. YciaoBus paBHOBecHs. MomeHT cuibl. [IpaBuno mMomentoB. Llentp Tsixectu. MccnenoBaHue
Pa3IMYHbIX MEXaHWYeCKuX cucteM. KoMOMHUpOBaHHBIE 33/1a4H, UCIIOJIB3Ys YCIIOBUS PAaBHOBECHS.
Ilpakmuka: I3roToBieHne pabOTAIOIICH CHCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

Amnanu3s tabmut, rpadukos, cxem. [louck oObsicHEHUsT HaOMIOAaeMBbIM COOBITHSAM. OTpeieIieHne CBOMCTB MMPUOOPOB 10 YepTeKaM U MOJACIISAM. AHATN3
BO3HUKAIOIIMX MPOOJIEMHBIX cuTyanuii. Habmromath neiicTBre mpocThiX MeXaHu3MOB. [103HAKOMUTECS ¢ (PU3UYIECKON MOJCIBbIO «abCOIIOTHO TBEPI0E
Tenoy». Pemarte 3a1aun Ha MpuUMeHeHHe yclnoBus(IpaBuiia) paBHOBecHs phiuara. [IpumeHsTh yciaoBue (MpaBUiio) paBHOBECHSI pbluara JJisi 00bsCHEHUs
NEUCTBUS PA3IMYHBIX UHCTPYMEHTOB, MCIIOJIb3YEMbIX B TeXHHKE U B ObITy. COOpka mpuOOpoB M KOHCTpYKUUU. Vcmosib30BaHME M3MEPUTENbHBIX
puOopoB. BrinosnHenne 1a00paTOPHBIX U MPaKTUUECKUX paboT. JMarHocTuka U ycTpaHEHUE HEeUCIpaBHOCTEN MpuOopoB. BeicTpanBanue runores Ha
OCHOBAaHUHU HUMEIOMIMXCS JaHHbIX. KOHCTpynpoBaHue M MOJenupoBaHue. BpIMonHeHHe 3alaHuil MO0 yCOBEpIIEHCTBOBaHHUIO MpubopoB. Paspaborka
HOBBIX BAPHAHTOB OMBITOB. Pa3paboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTAIBHON pabOTHI.

PaGorta B mainbIx rpymnmnax. AHATH3UPYIOT, BRIOMPAIOT U 00O0CHOBBIBAIOT CBOE pelieHue, neictBus. [IpeacraBieHue pe3yabTaToB MapHOM, TPYNIIOBOM
nestensHOCTH. [loaroroBka cooOmiennii U 10k1a10B. OCYIIECTBISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIEATEIbHOCTU. YUacTHe B TUAJIOTE€ B COOTBETCTBUU
C MpaBUIIAMU PEYEBOTO MMOBEACHHUS.



8 kiaacc

TenioBble sABJICHUS.
TermnmoBoe pacmupenue tein. [Ipoueccsl M1aBieHuss 1 OTBEPAEBAHUS, UCTIAPEHUS U
KoHJeHcauuu. Temnonepeaaya. BinaxxHocTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TastHus JIbJa B BOJIE.
2. CKOpOCTb MCTIAPEHUS PA3IUUHbIX KUAKOCTEH.
3. TeruioBble ABUTATENN OYAYLLIETO.
Jlabopamoprule pabomul (¢ ucnoab3oBaHneM odopynoBanns «Touka pocray)
1. U3MeHeHus JUIMHBI TeJa PU HarpeBaHUM U OXJIAXKICHHUH.
2. OrnuBKa napaduHOBOTO COJJIATHKA.
3. HaGmrogenue 3a miaaBiaeHUEM Jbaa
4. OT 4ero 3aBUCHT CKOPOCTh UCTIAPEHHUSI JKUJIKOCTH?
5. Habmronenue TemionpoBOIHOCTH BOJIBI U BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHU.

CamocTodaTenbHO (OpMYIHPYIOT MO3HABATENBHYIO 337a4y. YMEIOT ¢ MOMOIIbI0 BOMPOCOB 100bIBaTh HelocTaromyo nHpopManuio. VMcnonb3oBanne
M3MEpUTENbHBIX TpHOOpoB. BrimonHeHne nabOpaTOpHBIX W MpaKkTUYecKuX paldoT. JlMarHocTWka W YCTpaHEHHE HEUCIIpaBHOCTEH MpUOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHMHM UMEIOIIUXCcs JaHHBIX. KoHCTpyrpoBaHue U MOJEINPOBaHHE.

Boinmonnenue 3amaHuil MO yCOBEPIIEHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M NpoBepKa METOAUKH
AKCIIEPUMEHTAILHONH paboThl. PaboTa B ManibIx rpymnmax. AHaJU3HPYIOT, BEIOMPAIOT U 0OOCHOBBLIBAIOT CBOE pemieHue, AercTBusa. [IpeacraBieHue
PE3yJbTaTOB MApHOM, IPYNIIOBOH AEATEILHOCTH. YYacTHe B TUAJIOre B COOTBETCTBUU C MPaBUIaMH PEYEBOTO MOBEICHHUS.

DJleKTPUYeCKUEe SABJICHUS.

Muxkpomup. Mojenu atoma, cymiecTBoBaBiiue 10 Hadyasna XIX. Mcropus OTKpBITHS U JEHWCTBUSA rajJbBaHUYECKOro 3jeMeHTa. Mcropus co3manus

anekTpodopHoit MamuHbl. ONbIT BoiabTa. DIEKTPUYECKHIl TOK B DJICKTPOJIUTAX.
Hemoncmpayuu: (¢ icnosib3oBanueM odopynoBanusi «Touka pocray)

1. Moaenu aToMOB.

2. 'anbBaHUYECKUE DTIEMEHTHI.

3. Pabota nnekTpodopHOI MalIuHEI.

4. OnbiTel BonbTa u ['ansBanu.

Jlabopamopuvie pabomul:

1. Co3naHue raibBaHUYECKUX 3JIEMEHTOB U3 MOJPYUYHBIX CPEJICTB.

2. DAEKTPUYECKUN TOK B KUJIKOCTSAX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:



VYHpaBisioT CBOEW MO3HABATEIbHONM W Y4eOHOH IEATENbHOCTHIO MOCPEICTBOM IOCTAHOBKHU LEJEH, IUIAHUPOBAHHS, KOHTPOJISA, KOPPEKIUH CBOMX
JEWCTBUH 1 OLICHKH YCIEITHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCO0 M pe3ysIbTaT CBOMX JEHCTBHI C 00pa3IioM - TUCTOM CONPOBOXKACHUA. OOHAPYKUBAIOT
oTksoHeHusl. OOyMBIBAIOT MPUYMHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJIb M B3aMMOKOHTPOJIb. VCIionb30BaHNe N3MEPUTEIBHBIX TPHOOPOB.
Brinosinenue 1abopaTOpHBIX U MPaKTUYECKUX padboT. JlnarHocTruka U ycTpaHeHHe HEMCIpaBHOCTEN NpruOopoB. BricTpariBaHue runoTe3 Ha OCHOBaHUU
MMEIIMXCs JaHHbIX. KOHCTpyHpoBaHue U MOJEIMPOBAHHUE.

JIEeKTPOMATHUTHbBIE SIBJICHUS.
MaruutHoe mnoJsie B BemiecTBe. MarHutHas aHoMmanus. MarHuTHble Oypu. Pa3HOBHIHOCTH 3JIEKTPOM3MEPHUTENBHBIX MpHOOpoB. PasHoBHIHOCTH
BIEKTPOBUTATEIICH.
Hemoncmpayuu (¢ ncnosib3oBannem odopynoBanusi «Touka pocray):
1. HarnsgHocTh MOBeIeHUs BELIECTB B MATHUTHOM TIOJIE.
2. [Ipe3eHTarii 0 MarHUTHOM I10Jie 3eMJIM M O MAarHUTHBIX OypsiX.
3. leMoHCTpanys pa3HOBUIHOCTEH IEKTPOU3MEPUTETBHBIX TPUOOPOB.
4. HarnsaiHOCTh pa3HOBUIHOCTEH 2JIEKTPOABUTATENIEH.
Jlabopamopuvie pabomul. 1. ViccnenoBanue pa3inyHbIX JMEKTPOU3MEPUTENBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.
VYrpaBastoT CBOEH TMO3HABATEIBLHONW M Y4eOHOW NEATETbHOCTHIO MOCPEACTBOM ITOCTAHOBKM IIEJICH, TUTAHMPOBAHMS, KOHTPOJISA, KOPPEKIIMH CBOMX
JIEHCTBUI 1 OLIEHKH YCTICITHOCTH yCBOCHHS. CpaBHUBAIOT CIIOCO0 M PE3yJIbTaT CBOUX JICHCTBHM ¢ 00Pa3IioM - INCTOM COMPOBOXKAeHUs. OOHApYKUBAIOT
oTKJIOHEeHUs. OOIyMBIBAIOT IPUUUHBI OTKIOHEHHH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTnyeckue sABJICHHA.

VcTouHMKM cBeTa: TEIUIOBBIE, JIOMUHECLIEHTHbIE, UCKYCCTBEHHbIE. M3roToBieHne kamepbl - 00CKypa M HCCIIEIOBaHUE H300paKEHUS C MOMOILBIO
Moiend. MHOrokpaTtHoe U300pakeHue IpeaMera B HECKOJIbKUX MJIOCKUX 3epKajax. M3roToBuTh NEPUCKOI U € €ro NOMOIIbIO IIPOBECTH HAOIIOIEHHUSL.
IIpakTHdeckoe HCIOJIB30BAHUE BOTHYTBIX 3€pKajl. 3PUTEIIBHBIE WLIIO3HMH, NOPOKIAEMBbIe IPEIOMIIEHHEM cBeTa. Mupaxku. Pa3BuThe BOJIOKOHHOMN
onTuku. Vcrosib30BaHne 3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu (¢ ucnoJib3oBannem odopynosanus «Touka pocray)

1. Pa3nuyHble HCTOYHUKH CBETA.

2. N3006paskeHne mpeaMera B HECKOIbKHX IJIOCKHUX 3epKaax.

3. N300pakeHue B BOTHYTBIX 3epKajax.

4. Vcnionb30BaHUEe BOJIOKOHHOW ONTHKH.

5. YerpoiicTBo ¢oToanmnapaToB, KHHONIPOEKTOPOB, KANEHJ0CKOIOB.

Jlabopamopuvie pabomul:

1. UzrotoBneHne kamepsl - 00CKypa U UcciieloBaHUe N300paXkeHHsI ¢ IOMOIIBIO MOJETH.

2. IIpakTnyeckoe MPUMEHEHNE TIIIOCKUX 3EPKaJL.

3. IIpakTH4eckoe UCIIOIb30BAaHUE BOTHYTHIX 3€pKal.



4. M3rotoBiieHNE MEPUCKOTIA U HAOIIOJEHUS C HOMOIIBIO MOIEIH.

Xapaxkmepucmuka 0CHOBHbIX 6UO0E OesAMENbHOCHU.

YOpaBisoT CBOEH MO3HABAaTEJIbHOM U y4eOHOH JESATENbHOCTHIO MOCPEICTBOM IOCTAHOBKM L€JEH, IJIAHUPOBAHUS, KOHTPOJS, KOPPEKLHUHU CBOMX
JNEUCTBUM U OLICHKM YCIEUIHOCTH YCBOECHMS. BbInenstoT u QopMyaupyrOT MO3HABATEIbHYIO 1I€JIb. BBIIENSAIOT KOJIMUYECTBEHHBIE XapaKTEPUCTHKU
00BEKTOB, 3a7jaHHbIC CIOBaMH. [[pHHUMAIOT MO3HABATEIBHYIO 1I€]Tb U COXPAHSIOT €€ NPU BBIMOJHEHUN y4eOHBIX neicTBHiA. OCO3HAIOT CBOM JCHCTBUSI.
HMeroT HaBbIKKM KOHCTPYKTUBHOT'O OOILIEHUS B MAJIbIX I'pyMIax.

YesioBek U npupoaa

ABTOMaTHKa B Hamlel Ku3HU. [I[puMepsl HCIIOB30BaHNsI aBTOMAaTHYECKHX YCTPOMCTB B HayKe, HA MPOW3BOACTBE U B ObiTy. CpezcTBa cBs3u. Pagno n
TeJeBUCHHE. ANTbTepHATHBHBIE HCTOYHHUKH SHEpTuH. Buisl snekrpocTannuii. Heo0XoAMMOCTh SKOHOMHH MPHPOTHBIX PECYPCOB M HCIIOJBL30BAHHMS,
HOBBIX 9KOJIOTUYHBIX U 0€30TacHbIX TexHoJoruil. Hayka u 6e30macHOCTb Jto1eH.

Jlemoncmpayuu: 1. hoTOMaTepUabl U CIANIBI IO TEME.

Jlabopamopuwsie pabomul: 1. I3yuenne n1eCTBUN CPEACTB CBSA3H, PAJIMO U TEICBHUICHMUSL.

Xapaxmepucmuka 0CHOBHbBIX 8U008 0esIMENbHOCHU.

CamocTodaTenbHO (HOpPMYIHUPYIOT MMO3HABATENBHYIO 337auy. YMEIOT (WK pa3BUBAIOT) CIOCOOHOCTh C MOMOUIBIO BOIIPOCOB JI00BIBATH HEIOCTAIOIIYIO
nH(pOpMaLIHIO.

9 kJjacc

Kunemaruka
CriocoObl ommcanus MexaHWdeckoro amxkeHus. Cuctema otrcdera. IlpsmonmneitHoe awkeHue. [IpsMonmHETHOE paBHOMEPHOE NBHMIKCHHE IIO
mockocTu. Ilepemenienne u CKOpPOCTh NPU PAaBHOMEPHOM MPSIMOJIMHEWHOM JBMXKEHHM IO IIOCKOCTH. OTHOCUTENBHOCTh ABMKEHUS. CllOXKeHue
neuxkeHuil. [lpunnun HesaBucumoctu nBxeHni. KpuBonuneitHoe nBmwkenue. J{BukeHue Tena, OpolIeHHOTo Mo YriioM K ropu3oHTy. PaBHOMepHO €
JBUKEHUE IO OKPYKHOCTH. YTJ0Bas ckopocTh. [lepuosa u yactora Bpamenus. CKopocTb
U YCKOPEHHE IPU PABHOMEPHOM JIBUIKEHUH 10 OKPYKHOCTH.
Jlabopamopnule pabomul(c NcNoJib30BaHueM o0opynoBaHusi «Touka pocray):
1.  H3yuenue ABMKEHHUS CBOOOIHO MaJAIOIIETO Tela.
2.  MzyueHue ABMXEHHUS MO OKPYKHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS MPU MCTIOIb30BaHUH TPEHAKEpa «OeroBas T0POKKay.
Hcropuueckast peKOHCTPYKIMS ONBITOB ["anmuiest mo onpeaeneHnio yCKOpeHus: CBOOOIHOTO MaIeHHs Tell.
[TpunuIs! paboTs TPUOOPOB ISl U3MEPEHUS CKOPOCTEH U YCKOPEHUIA.
ITpumeHeHne cBOOOTHOTO MaICHUS Ul U3MEPEHHs peaKkIMM YeJIOBeKa.
Pacuer Tpackropuu IBHKEHMS IIEpcoHaxen pacckaszos P.Pacms.

AR A



Xapakmepucmuka 0CHOBHbIX U008 OesimeNlbHOCHU: YTeHNE U 00CYK/IeHUE TEKCTa CTaTell MHTEPHET-CaliTOB, 0OCYKICHNE TOKIIAJA0B M MPE3CHTAIHH,
COCTaBIICHUE H PEIICHUE 3a7a4, 00CYXJIeHHUEe ClI0cO00B pemieHus (moarotoka k OI'D mo ¢usuke).

JAunamuka
WNuepunaneueie cuctemsl orcyera. Cuna. 3akonsl HproToHa. /[BrkeHHe Tena moja AeWCTBUEM HECKOJIBKMX CUJL. [IBM)KEHHE CHUCTEMBI CBSI3aHHBIX TEIl.
JluHamMKiKa paBHOMEPHOIO JIBUYKEHHS MaTepualibHOM TOUKM MO OKpYXHOCTU. Kiaccel cui. 3akoH BCEMUPHOIO TAroTeHUs. J[BIKEHUE IUIaHET.
UckyccrBennsie cnytHuku. ConHeuHas cucreMa. Mcropus passutus npeacrasieHuil o Beenennoil. Ctpoenue u 3Bostonus BeenenHoil.
Jlabopamopnule pabomul (¢ ncnoab30BaHneM odopynoBanus «Touka pocrtay):

1. H3mepeHue Macchl Teja ¢ UCHOJIb30BaHUEM BEKTOPHOTO Pa3yIOKEHUS CUIIBI.

2. V3ydeHue KMHEMAaTUKH M JTUHAMUKHA PaBHOYCKOPEHHOTO JBIKECHHUS (Ha TpUMEpEe MaIIuHbI ATBYIa).

3. V3ydeHue TpeHHs CKOJbKEHHUS.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropuueckas pekoHCTpYyKIHs onbIToB KynoHa 1 AMOHTOHA IO ONpE/eNIEHUIO BETUYUHbI CUITbI TPEHUSI CKOJIbKEHHUS.

2.  TlepBBIe HCKYCCTBEHHBIC CITyTHUKH 3EMIIH.

3. Kak omimyarotcs MexaHHUYECKHE MPOIIECCH Ha 3eMyIe OT MEXaHUYECKUX MPOIIECCOB B KocMoce?

4.  Tena ConneuHoil cucteMbl. OTKPBITUSI HA KOHYUKE TIEpa.
XapakmepucmuKka 0CHOBHbIX U008 0esmenIbHOCMU: YTEHUE U 00CYXKIEHUE TEKCTa CTaTell HHTEPHET-CallTOB, 0OCYKJEHNE TOKJIAZ0B U MIPEe3eHTaLUH,
COCTaBJICHHUE M PEIIeHUE 3a71a4, 00CYKIeHHe crioco0oB pemenus (moarotorka k OI'D mo ¢usuke).

HNMmnynbe. 3aK0H cOXpaHEeHUs UMITYJIbCA
Nmnynec. M3MeHneHne nMmityiibca MaTepualibHOM Touku. CrcteMa Tell. 3aKOH COXpaHEHUsI UMITyJIbCa.
IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1. PeakTuBHOE JBH)KEHUE B MPUPOJIE.
2.  Paccnenosanme [ITII ¢ momoripto 3aKk0Ha COXPAHEHUS UMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesimeNlbHOCmU: YTeHHE U 00CYXKJIeHHEe TeKCTa CTaTeld MHTepHEeT-CalToB, 00CYX/IeHHEe TOKIa/I0B U MPEe3eHTaIHl,
COCTaBIIEHUE U peIlIeHue 3aa4, 00CyXAeHrue criocoOoB pemieHus (moarotoka k OI'D o ¢usuke).

Craruka
PaBHoBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBECHs TBEpAOTO Tena. [IpocTbie MeXaHU3MBI.
Jlabopamopnvle pabomul(c NcNoJib30BaHuEeM o0opynoBaHusi «Touka pocray):
Omnpenenenre EHTPOB MACC Pa3IUYHBIX TN (TPH CIIOCO0a).
prweprle membvl NPOEKMHbLX U UCCe008amesibCKux pa6om:
1. IlpumeHeHUe MPOCTHIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3eMJISTHKH 10 HeOoCcKpeoa.
2.  HccnenoBaHue KOHCTPYKIIMU BEJOCHUIIEA.



Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTeHNE U 00CYK/IEHUE TEKCTa CTaTell HHTEPHET-CalTOB, 0OCYKICHNE TOKIAJA0B M MPE3CHTAIHH,
COCTaBIICHUE H PEIICHUE 3a7a4, 00CYXJIeHHUEe ClI0cO00B pemieHus (moarotoka k OI'D mo ¢usuke).

Mexanuyeckue KoJe0aHUs U BOJTHbBI
Mexanuueckue konebanus. [IpeoOpa3zoBanre »HEPruM Mpu MEXaHMUECKHX KoJieOaHUsAX. Maremarndeckuil u NpyKUHHBbIM MasTHUKA. CBOOOIHbBIE,
3aTyxarolue 1 BeIHYKJeHHbIe KojeOanus. Pezonanc. Mexanndeckue BoJIHbL. JlJIMHA U CKOPOCTh BOJIHBL. 3BYK.
Jlabopamopnule pabomul (¢ ncnob30BaHneM odopynoBanus «Touka poctay):
N3yuenune konebaHUt HUTSIHOTO MasTHUKA.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1.  CrpyHHBIE MYy3BIKQJIbHbIE HHCTPYMEHTBHI.
2.  KonebaTtenmpHbIE CHCTEMBI B IPUPOJIE M TEXHUKE.
Xapaxmepucmuka 0CHOBHbBIX 81008 OesimeNbHOCmU: YTeHHE U 00CY)KJIeHHEe TeKCTa CTaTell MHTepHET-CaliToB, 00CyX/IeHne T0KIaI0B U Mpe3eHTaIHil,
COCTaBJICHHUE M PEIIeHUE 3a71a4, 00CyXeHne crioco0oB pemenus (moarotorka k OI'D mo dusuke).

DJIEKTPOMATHUTHBIE K0JIeOaHUsI U BOJTHBI

[lepemennsblit anexTpuueckuil Tok. KonedarenbHbiit KOHTYp. BoiHyxkaeHHbIe 1 cBOOOIHBIE DM KojebaHus. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHIHAIIBI paTuOCBA3U U TEJIEBUICHHUS.

Bnusinue OM u3nydeHuid Ha )KUBbIE OPraHU3MBbI.

N3roTtoBieHue ycTaHOBKH ISl IEMOHCTPALMU ONBITOB 110 DMU.

DnekTpomMarautHoe u3nydenne CBYU-neun.

Hcropuueckas peKOHCTPYKLHS ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHbIX 8U008 OesimeNbHOCmU: YTeHHE U 00CY)KJIeHHUEe TeKCTa CTaTeld MHTepHET-CalToB, 00CYX/IeHHEe TOKIa/I0B U MPEe3eHTAIH,
COCTaBJICHHUE M PEIIeHUE 3a1a4, 00CYKIeHHEe crToco00B pemreHus (moaroroka k OI'D no ¢gusuke).

oo E

OnTnka
Hcrounuku cBeta. JledcTBUS cBeTa. 3aKOH MPSMOIMHENHOTO PacCpOCTpaHEeHUs CBeTa. 3aKOH oTpaykeHHsl cBeTa. [locTpoeHne n3o0paxeHuii B MI0CKOM
3epKajie. 3aKOH MPEJOMIICHHUS CBETa Ha IJIOCKOM IpaHule JBYX OJHOPOJHBIX Mpo3payHbiX cpen. IIpemomiienue cBeta B mpusme. [lucnepcus cpera.
SIBneHne moyHOTO BHYTpeHHEro oTpakeHus. JIuusbl. Tonkue nun3bl. [locTpoenune n3oOpakeHuid, co3JaBaeMbIX TOHKUMH JHMH3aMH. [71a3 u 3peHue.
Onruydeckre npudopsl.
Jlabopamopnule pabomul (¢ HCTOJIb30BaHHEM obopynoBaHusi «Touka pocTay):

1. DxcnepuMeHTalbHas MPOBEpPKa 3aKOHA OTPAXKEHHSI CBETA.

2.  V3mepeHwue nokasareis MpeaoMIICHUs BOJIBI.

3.  HM3mepenue poKyCHOIO pacCTOSHUS COOMpArOLIEH TUH3BI.
IIpumepHvie memol nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



1. Hcropus uccnenoBaHus CBETOBbBIX SBJICHUN.

2.  Hcropuueckas peKOHCTPYKIHUS Tejeckona [ anmes.

3. HMBroTomieHue KaieimocKormna.
Xapakmepucmuka 0CHOBHbIX U008 OesimeNlbHOCHU: YTEHUE U 00CYXKICHNE TEKCTa CTaTell MHTEPHET-CalTOB, OOCY)KJCHHE JTOKIIAZI0OB U MPE3CHTAINH,
COCTaBIICHUE H PEIIeHUE 3a1a4, 00CYXJICHHUE ClI0OCO00B permreHus (moarotoBka k OI'D o gusuke).

®u3uKa aToMa ¥ AaTOMHOIO sijpa
Crpoenue atoma. Ilornomenue u ucnyckanue csera aromamu. Onrtuueckue cnektpbl. OnbiTel Pesepdpopaa. [Inanerapnas monens atoma. CtpoeHue
aTOMHOTO fJipa. 3apsiIoBOE€ M MaccoBOE uucia. SnepHble CUiIbl. DHEPTHs CBSI3M aTOMHBIX sifep. 3aKOH PaJHMOaKTUBHOTO pacrana. Anbda- u Oera-
pacnazsl. [IpaBuia cmemenus. Snepubie peakiuu. Jlenenue u cuates siaep. SAnaepuas snepretuka. ctounnku sneprun CosHua u 38e31. Peructpanms
SIIEPHBIX M3ITydeHUH. BiusiHIe palMOaKTUBHBIX U3TYyICHHUI HA )KUBBIC OpraHU3MBIL. Jl03UMeTpHs. DKOJIOTHYSCKUE TPOOIEMBI SIICPHON SHEPTETHKH.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.  Ucropus usydyeHus aroma.

2.  W3wmepenwne KIIJl comHeunoii 6arapen.

3.  HeBumumble U3MydeHHS B CIIEKTPE HATPETHIX TEI.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesimeNbHOCmU: YTeHHE U 00CY)KJIeHHEe TeKCTa CTaTell MHTepHEeT-CaiiToB, 00CYyX/IeHue T0KIaI0B U MPe3eHTaIHil,
COCTaBJICHUE M PElIeHUE 3a/1a4, 00CyKaeHue croco0oB pemenus (moaroroska k OI'D mo ¢uzuke).

®opMbl OPraHu3anvu 00pa3oBaTeJbLHOI0 MpoIecca:

- TpyIIOBas;

- UHAUBUYyaJIbHAas;

- ¢hpoHTAIbHAS.

Beaymme TexHosoruu:

Hcnonb3yroTesi 2I€MEHTHI CIEIYIOIIUX TEXHOJIOTHM: MpOeKTHas, MpoOJeMHOro o0ydeHus, UHPOPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHUYECKOTO
MBIIILJIEHHS, TPOOJIEMHOTO AUAJIora, UTPOBasl.

OcHoBHBIE MeTOAbI Pa00THI HA YPOKe:

Benymumu metoiamu 00ydeHus SIBISIFOTCS: YaCTUYHO-TIOUCKOBOM, METO MaTeMaTHYECKOTO MOICTHPOBAHUS, aKCHOMAaTUYECKUI METO/.

®opMbI KOHTPOJIS:

Tax kak 3TOT Kypc sIBIISI€TCS AOMOJHUTENBHBIM, TO OTMETKA B 0aJljlaX HE CTABUTCSL.

VYyaiuiicss yauTcs OlleHUBATh ce0sl U IPYTHX caM, YTO MO3BOJISET pa3BUBATh YMEHHUS CaMOaHaIN3a U CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK
CBOMCTBY JIMYHOCTHU y4alllerocs. BoIsBIeHNE NPOMEKYTOUHBIX U KOHEUHBIX PE3YJIbTAaTOB YUAIIUXCS MPOUCXOIUT Yepe3 MPAKTUUECKYIO JEATEIbHOCTH;
3aueTHbIC PaOOTHI:

* TemaThyeckas MoA0OpKa 3aJady pa3UnYHOTO YPOBHS CIIOKHOCTH C TIPEJICTAaBICHHEM pa3HbIX METOJOB pelIeHHS B BHJIE TEKCTOBOIO
JAOKYMEHTA, Mpe3eHTalnHd, (JJdII-aHUMALHH, BUIEOPOJIUKA K WED - cTpaHuibl (caiita)

* BBICTaBKa IPOEKTOB, MPE3EHTAIUH;



* JICMOHCTpalusd SKCIICPUMCHTA, KauyeCTBECHHOM 3aJa4n ¢ Ka4CCTBCHHBIM (yCTHbIM HJIM B BUAC NPUIIOKCHHA, B TOM YUCIIC, npe3eHTauHeI71) OIIM CAHHUEM
nmponecca Ha 3aHATUH, q)GCTHBaJIe SKCIICPUMCHTORB, (bI/I?;I/I‘IeCKI/Ie OJIMMITIHAIbI.



Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUE 7 Kiaacc

Ne
/o

Hara
IIPOBEACHUS

Ilnan | dakr

Tema 3auarus

Hcenoan3oBanue

000opy/0oBaHus LIEHTPa
€CTeCTBEHHOHAYYHOI U
TEXHOJOTH4YeCKOMH

HanpasJjeHHocTell «Touka pocray

IIpUMeYaHue

1. BBenenue (14)

1

BBognoe 3anstme. llenmm wu 3amaum  kypca. TexHuka
0€30MaCHOCTH.

KommnsrorepHoe o6opynoBanue

2. Pojib DKCieprMeHTa B JKU3HU YesioBeKka (34)

Cucrema CAVMHUL, TIOHATHC O TIIPSAMBIX KW KOCBCHHBIX

KommnrsrorepHoe o6opynoBanue

2 M3MEpPEHUsIX
DU3NYECKUH IKCIIEPUMEHT. OOGopynoBaHue AJis IEMOHCTpAITHI
Bunel pusndeckoro skcrepuMeHTa.
[TorpemHocTe n3MepeHns. Buapl mOrpemHoCTe N3MEpPEHNs.
3 Pacuér morpenrHocT u3MepeHusl.
JlaGopaTtopnas pabota OGopynoBaHue s
«M3mepenne oobema TBepioro Tenay. [lpaBuna odhopmieHus | 1abopaTtopHbIX pabOT M YICHHUECKHUX
4 J1a00paTOPHON pabOTHI. OTIBITOB

3. Mexanuka (84)

5 PaBHOMEpHOE 1 HEPABHOMEPHOE JIBHIKCHUSI. ObopynoBanue aist

6 I'paduaeckoe npecTaBICHNE IBUYKECHHS. 1a00paToOpHBIX pabOT M y4EHHYECKHX
Pemenne rpaduyeckux 3amad, pacdyer MyTH U CpeAHel | OIBITOB (Ha 6ase komuiekToB 1y OI'D)

7 CKOPOCTH HEPAaBHOMEPHOTO JBIKCHUSI.
[ToHsiTHE MHEPLIUH U HHEPTHOCTH.

8 IlenTpoOexHas cuia.

9 Cuna ynpyrocTH, cujia TpeHHsI Ob6opynoBanue s
JlaboparopHas paboTa 1a00paTOpHBIX pabOT M YYECHMUYECKHUX
«UccnenoBanue 3aBUCHUMOCTHU CHJIBI YIIPYrOCTH, | ONBITOB (Ha Oa3e KoMIUIeKTOB it OI'D)
BO3HUKAIOIIEW B TMpPYKUHE, OT CTENeHu JepopManuu

10 MPYKUHBD).
JIaGoparopHas paboTa

11 «Onpenenenne KodppuIreHTa TpeHUst Ha TPHOOMETpPE.

12 JlaGoparopHas paboTa O6opynoBanue s




«MccnenoBanne 3aBUCUMOCTHU CUJIbI TPEHUS OT CHJIBI 7ab0paTOPHBIX PAOOT U YYIEHUUYCCKUX
HOPMaJILHOTO JIaBJICHUSI. OTIBITOB
4. I'mapocraTtuka (124)
13 [InotHoCTS. 3aaya naps I'epona O6opynoBaHue ISl IEMOHCTpALUil
Pemienne 3amay  MOBBIIEHHOW CIIOXKHOCTH Ha  pacyer
14 IUIOTHOCTH BEIIECTBA.
15 Pemrenne 3a1a4 MOBBIIEHHON CII0KHOCTH O6opynoBaHue ISl IEMOHCTpALUil
16 JlaBnenue xuakocTH u raza. 3akoH [lackains
17 Coo0mmaronuecs: CoCy/bl.
JlabopaTtopHnast pabota OGopynoBanue s
18 «M3rotosnenue moenu GpoHTaHa» 71a00paTOpHBIX PAOOT M YYEHUUYECKUX
JlaGoparopHas paboTa oTbITOB (Ha 6a3e koMIiekToB st OI'D
19 «M3rotoBiienne Moaenu (OHTAHA
3akon Ilackans. /laBaeHne B )XKUAKOCTSIX 1 ra3ax.
20 I'mapaBnuueckne mammabl. COOOIAOIIMECS COCY/IBI.
Britankuaromag cuiia. 3akoH OOGopynoBaHue JI IEMOHCTPAITHI
21 Apxumena.
JlaGopaTtopHnas pabota OOGopynoBaHue s
«BblsicHeHue yclIOBUS MJIaBAHUS TE. 7a00paTOpPHBIX PAOOT U YUYEHUUYECKUX
22 OTIHITOB
23 broxk 3amau Ha 3akoH Ilackais, 3akoH Apxumena. OOGopynoBaHue AJis IEMOHCTPAIHI
24 broxk 3amau Ha 3akoH [lackais, 3akoH Apxumena.
5. Craruka (104)
25 Biok. Peryar. OOGopynoBaHue AJI IEMOHCTPAIUI
PaBnoBecue TBepmpix Ten.  MowmeHnt  cumbl.IlpaBuio
26 MOMEHTOB.
Hentp Tsxectu. MccnenoBanue pasnuyHbix MexaHudeckux | O6opynoBaHue Ui JEMOHCTpAIIHiA
27 CUCTEM
28 KoMOuHupoBaHHBIE 3a/1a4H, NCTIOJIb3YS YCIOBHS PABHOBECHSI.
29 KoMOuHupoBaHHBIE 33]a41, UCTIONB3Ys YCIOBHS PAaBHOBECHS
JIaGoparopHas paboTa ObopynoBanue s
«M3roToBieHue paboTaromeit CUCTEMBI OIIOKOBY. | Ta0OpPATOPHBIX PAOOT M YUYEHHUYECKHX
30 Odopmiienue paboThI. OTBITOB (Ha 6a3ze komriekToB it OI'D
31 Pabora Haj npoekrom «biiokuy.




JIaboparopHas paboTa

«MzroroBienue paboTaromeil cuCTeMbl OJIOKOBY.

Jlaboparopnas padoTa

«M3rotoBnenue paboTaromieil CUCTEMbI OJOKOBY.

O6opynoBanue 1Jis
1a00paTOPHBIX PaAdOT U YUYEHUUYECKHUX

32 OIIBITOB
33 Odopmiienue paboTEHI. KomnbsrorepHoe o6opynoBanue
34 3amura IpoeKTOoB.




KaHeH):[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 8 knacce

Ne
/o

Hara
MIPOBECHUS
Ilnan | dakr

Tema 3auarus

Hcenoan3oBanue

000opy/0oBaHus LIEHTPa
€CTeCTBEHHOHAYYHOI U
TEXHOJOTH4YeCKOMH

HanpasJjeHHocTell «Touka pocray

IIpUMeYaHue

1. Benenue (14)

1

BBogHoe 3ausatue. Texuunka

0€30I1aCHOCTH.

[Menrn wu 3amaum  Kypca.

KommnsrorepHoe o6opynoBanue

2. TenioBble siBjienus (12 4)

Pa3nooOpa3ue TemoBbIX siBiIeHUH. TersoBoe pacuiupeHue

KommnrsrorepHoe o6opynoBanue

2 TeJl.
JlabopaTtopnast pabota OGopynoBanue s
«VI3MeHeHMSI JUTHMHBI Tella TPH HarpEBAaHUU U OXJIAXKIACHUW». | Ja00paTOPHBIX PabOT ¥ YUICHUICCKUX
3 OTIBITOB
Tennonepenauya Habnroaenne TenaonpoBOIHOCTH BOJIBI U OOGopynoBaHue J IEMOHCTPAITHI
4 BO3/IyXa.
JlaGopaTtopnas pabota OGopynoBaHue s
5 «M3MepeHne yienbHOM TemI0EMKOCTH Pa3IMYHbIX BENIECTBY. | JIA0OPATOPHBIX PadOT M yYCHUYECKHX
[1naBneHue u oTBEpACBaHUE. OMBITOB (Ha 6aze kommiekToB i OI'D
6 JlabopaTtopHnas pabota «O1nrBKa napadmHOBOTO COJIATHKAY
JlaGopaTtopHnas pabota OOGopynoBaHue s
«HabmoaeHne 3a TUIaBJICHUEM JIbJIa» 7a00paTOPHBIX pabOT U YUYCHHUYECKUX
7 OTIBITOB
Pemenune onuMmmuagHpIx 3a7ad Ha ypaBHEHHE TerioBoro | OGopymoBaHuUe Aj1s AEMOHCTpAUil
8 OanmaHca
Pemenune onuMmuamHeix 3agad  Ha pacy€r TerwoBbIX | OGopymoBaHUE IS AEMOHCTpAUil
9 MIPOIIECCOB
10 JlaGopaTtopus kpucTayorpadpuu.
11 VcnapeHnue u koHAEHCAIHS. O6opynoBaHue sl IEMOHCTpAIUil
CocrtaB atmocdepsl, HaOIOIeHUE TIepexo/ia HEHACHIIEHHBIX | O0opyaoBaHue s IEMOHCTpAIUil
12 11apOB B HACBIIIEHHBIE.
13 BraxHOCTh BO3/7lyXa Ha pa3HbIX KOHTMHEHTAX O6opynoBaHue sl IEMOHCTpAIUil

3. DuiekTpuyeckue siBjeHus (84)




Mukpomup. Monenu aroma, CylIeCTBOBAaBIIME J0 Hadaja

OO6opynoBaHue AJisg 1EMOHCTpAIUil

14 XIX
15 Wcropust OTKpBITHS U JCHCTBUS rajbBaHUUYECKOro nemMenTa | KommbroTepHoe obopyaoBaHue
16 Wcropus co3panus 3nekTpoopHOM MaTUHBI
17 OmnbiTel BosibTa. DNEeKTpUYECKUN TOK B SJIEKTPOJIUTAX. Kommnsroreprnoe o6opyoBanue
18 Pemenue onuMnua HbIX 3a/1a4 Ha 3aKOHBI IOCTOSIHHOTO ToKa | OGopynoBaHue /j1sl AEMOHCTpAUil
HaGnrogenue 3aBUCUMOCTH  CONIPOTHUBJICHHS TPOBOIHUKA OT | OO0pymoBaHue ISl AEMOHCTpAIUi
19 TEMIEPATYPHI.
JlabopaTtopHnas pabota OGopynoBanue 1Jis
«Ornpenenenue CTOMMOCTH U3pacXOJ0BAHHON | 1a00paTOpHBIX PAOOT M YUYEHUUYECKUX
20 AJIEKTPOIHEPT MU IO MOIITHOCTH MOTPEOUTEINS U 110 CYETUUKY» | onbIToB (Ha 6a3e kommiekToB st OI'D
21 Pemenne ommMIamHEBIX 3a7a4 Ha TEIJIOBOE ASHCTBHE TOKA OOGopynoBaHue I IEMOHCTPAITHI

4. DJIEKTPOMATHUTH

ble siBJeHud (34)

SHGKTPOMaFHI/ITHI)Ie SIBJICHUA.

OOGopynoBaHue AJis IEMOHCTpAIHI

22 DIEKTPOU3MEPUTENIbHbIE TPUOOPHI.
23 MarnuTtHas anoMasnusi. MarHuTHele Oypu OOGopynoBaHue JI IEMOHCTPAITHI
24 Pa3HoBUIHOCTH 37E€KTPOABUTATEIICH.
5. OnTuyeckue siBjaenus (74)
25 MCTOYHMKH CBETA: TEIUIOBBIE, IIOMUHECIIEHTHEIE O6opynoBaHHUe IS TEMOHCTPAIHI
MHoOTOKpaTHOE HW300pakKCHHE TMpeAMeTa B HECKOJIBKUX
26 IJIOCKUX 3€pKaJlax.
M3roToBUTh MEPUCKON H C €ro IOMOIIBI0 TmpoBecTH | OOopymoBaHUE IS JEMOHCTPAIUI
27 HaOJIFOIEHUSI
28 ITpakTH4eckoe NCIOJIb30BaHNE BOTHYTHIX 3epKajl O6opyaoBaHUE JUIS IEMOHCTPAIUI
3pUTenbHbIE WILTI03UH, TTOPOXKIaeMbIe MTPEIOMIICHHUEM O6opynoBaHue 1Sl IEMOHCTpAIUil
29 cBera. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTUKU
31 Hcnonb30BaHue 3aKOHOB CBETA B TEXHHUKE
6. YesioBex u npupoaa (44)
32 ABTOMAaTHKa B HallleH )KU3HU . KommerotepHoe o0opynoBaHue
33 Panno u TeneBuneHne
ANbTepHATHBHBIC MCTOYHUKHU SHEpPTrUM. Bust
34 AIEKTPOCTAHIINI




KaHeH):[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 9 kinace

Ne
/o

Hara
MIPOBECHUS
Ilnan | dakr

Tema 3auarus

Hcenoan3oBanue

000opy/0oBaHus LIEHTPa
€CTeCTBEHHOHAYYHOI
TEXHOJOTH4YeCKOMH
HanpasJjeHHocTell «Touka pocray

IIpUMeYaHue

1. Benenue (14)

1

BBogHoe 3ausatue. Texuunka

0€30I1aCHOCTH.

[Menrn wu 3amaum  Kypca.

KommnsrorepHoe o6opynoBanue

2. Kunematuka (7 4)

2 CriocoObl OnMCaHMsI MEXaHUUYECKOTO JBMKEHHUS O6opynoBaHue JUIsl IEMOHCTpALUil

[IpssMmonHEHOE paBHOMEPHOE ABMXKEHHE MO TIIockocTH? | O6opymoBaHue IS AEMOHCTpAIA
3 CMOTps U3 KaKOW TOYKH HAOJI0/1aTh

OTHOCHUTENHEHOCTD IBMIKEHUS. OOGopynoBaHue AJis TEMOHCTpAIHI
4 CI107kK€HNEe IBKEHUIA.

Jlabopamopusie pabomul: OOGopynoBaHue s

«3yuenne JBMKEHHS CBOOOJHO TMAJAloOIIEro Tejay, | 1a00paTOpHBIX PabOT M YUYEHUYECKUX
5 «M3yueHne NBUKEHUS Tesla IO OKPY>KHOCTH OTIHITOB

Kak wm kyma monerema BumHeBas koctouka? Pacder | O6opymoBaHue sl AEMOHCTpAIAi

TPACKTOPHUU JABUKEHHUS TEJ U IepCcoHakel paccka3zoB P.Pacm»
6 0 Mronxay3eHe

Uctopuueckass pekoHCTpykuus omnbiToB [amunes 1o | OGopynoBaHue Ajs AeMOHCTpaLuil
7 OTPEJICNICHUIO YCKOPEHUS &.

Omnpenenenre CKOPOCTH PABHOMEPHOTO JABMKEHUS MTPU O6opynoBaHue ISl IEMOHCTpAUil
8 WCI0JIb30BAHUU TPEHaXepa «Oeropasi TIOPOKKay.

3. Imnamuka (84)

Cuia BOJIH, CHJIa Y6C)KI[CHI/IH N

O6opynoBaHue 1Sl IEMOHCTpAIUil

9 cuia - pusnyeckas BeIuInHa?
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Maccsl Tena» 7a00paTOpHBIX pabOT M YYECHMUYECKUX
11 JIBIKEHUE Tesa o IeHCTBUEM HECKOIBKUX CHII OIIBITOB
12 JIBMDKEHUE CUCTEMBbI CBSI3aHHBIX Tell O6opynoBaHue il AEMOHCTpALU
13 Jlabopamopnwvie pabomul. «VI3ydeHne TpeHust ckonbxeHus» | O0opynoBaHue ajst




7ab0paTOPHBIX PAOOT U YYIEHUUYCCKUX
OIIBITOB

14 JInHaMKKa paBHOMEPHOI'O JBHKEHUS 110 OKPYKHOCTH O6opynoBaHue JUIsl IEMOHCTpALUil
Wcropus pazsurtus npeacrasinenuii o Beenennoit. Conneunast | O6opynoBaHue s 1€MOHCTpaLUil
15 CUCTEMA.
OTKpBITUS HA KOHUUKE Iepa. O6opynoBaHue JUIsl IEMOHCTpALUil
16 [lepBble HCKYCCTBEHHbIE COYTHUKU 3EMJIU.
4. Umnysbc. 3aKoH coXpaHeHUs1 MMITYJibca (34)
17 Kaxk BbI SIXTy Ha30BETE... KommnsrorepHoe o6opynoBanue
18 PeakTrBHOE ABM)KEHUE B TPUPOJIE.
Paccnenosanue JITII ¢ nomombio 3akoHa coxpaHeHus | KommbroTrepHoe o6opynoBaHue
19 HMMITYJIbCA

5. Craruka (24)

20

Jlabopamopuas paboma:
«OmpeneneHne NEeHTPOB MACC PA3THUIHBIX TeJI (TP Crtoco0a)»

OGopynoBanue s
71a00paTOPHBIX PAdOT W yUYEHUUYECKHUX
OTIBITOB

21

[IpuMeHEeHHEe TPOCTBIX MEXaHU3MOB B CTPOUTEIBCTBE: OT
3eMJISTHKH JT0 HeOOoCKpeba

KommbsrorepHoe o60pymoBanue

6. Mexannveckue Kojie0anusi M BOJHBI (34)

22 Bunbl MasTHUKOB M UX KOJI€OaHUHI
23 Uto mepeHocut BosiHA?
24 KonebaTenpHbIe CHCTEMBI B IPUPOJIE U TEXHUKE

OOGopynoBaHue AJ IEMOHCTPAITHI

7. DJIeKTPOMATHUTH

ble K0JieOaHusl M BOJIHBI (24)

25 DKCIepUMEHTaIbHAs TPOBEPKA CBOMCTB DM BOJIH. KommbrorepHoe o6opyoBanue

26 HccnenoBanue snexkrpoMarHutHoro uinydenns CBU-neun KommbrorepHoe o0opynoBanue

8. Onruka (44)

27 . UsrotoBnenne Mmojenu kaneigockona. KommbrorepHoe o0opynoBaHue

28 DKcrepuMeHTalIbHAs TPOBEPKA 3aKOHA OTPAKEHHUS CBETA. O6opynoBaHue sl AEMOHCTpAIUil
Jlabopamopnas paboma: Ob6opynoBanue s
«M3Mepenune nokaszaTess NpeaoMIICHHS BOIbI» 1a00paTOpPHBIX PAOOT U YUYEHUUYECKUX

29 ONIBITOB

30 Kak oTnnuarorcst mokasatenu npexoMiIeH s IBETHOTO cTekia | O6opymoBaHue 1 AEMOHCTpaIUil

9. ®u3uKa aTOoMa U ATOMHOr0 siApa (44)




[Tornomenue u ucmyckanue cera atomamu. OnTHUecKue

31 CIIEKTPBHI.

32 Wsmepenne KI1J] conneunoit 6arapen

33 BiusiHue parioaKTHBHBIX M3JTyYCHHI Ha KMBBIC OPraHU3MBI
34 CriocoOblI 3aIUTHI OT PAaAMOAKTHBHBIX U3ITYIEeHHUH

KommberotepHoe o0opynoBaHue
KommerotepHoe o0opynoBaHue




