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IHosicuuTeanLHAS 3aNIUCKA

Pabouas mporpamMMa BHEYpOUHOU JEATENLHOCTH 10 (hU3MKe I 7 - 9 KIIaCCOB COCTABIICHA
Ha OCHOBE MPHMEPHOM TMporpamMmsel mo (usuke mis 7 — 9 kiaccoB (moa penakuueit Kysnernosa
A.A.), M.: «IIpocBemienue», 2017 u cooTBeTCTBYET
- ®enepanpHoMy 3akoHy «O0 oOpazoBanuum B Poccuiickoit ®enepanuu» Ne273-O3 ot
29.12.2012 rona;
-DenepanpbHOMy — 00pa3oBaTenbHOMY  CTaHAAPTy  OCHOBHOro  oOmiero  oOpa3oBaHUS,
YTBEPXKAEHHOMY MpHuKazoM MunucrepctBa oOpasoBanus u Hayku PD Nel897 ot 17.12.2010
roja;
-IIpukasy MunucrepcrBa oOpazoBanust u Hayku P® Nel577 or 31.12.2015 rm» O BHeceHuu
U3MEHEHUH B (QenepalibHbIil 00pa3oBaTENbHBIN CTaHIAPT OCHOBHOIO OOIIEro 00pa3oBaHUA,
YTBEP)KIAEHHBIN mpuKazoM MuHucTepcTBa oOpa3oBanus u Hayku PD» Nel897 ot 17.12.2010
roja»
-O0pa3oBaTenpHOM MporpaMMe OCHOBHOTO 001IIero 00pa3oBaHus;
-YuebHomy miany OV,
- [IpumepHoOit mporpaMMe OCHOBHOTO 0011Iero oOpa3zoBanusl 1o (u3uke (0a30BbI YPOBEHB ).
[Iporpamma paccuntana Ha 34 yacoB — 1 yac B Hemento B 7 kiacce, 34 yacoB — 1 yac B
Hepelro B 8 xnacce, 34 yaca — 1 yac B HeJelro B 9 kiacce.
Jannas pabouasi mporpaMMa BHEYPOUHOH JesTenbHOCTH Mo ¢u3uke ans 7/ — 9 KijaccoB
cocrasieHa Ha ocHoBe OOIT OO0 MAOY COII Ne7 c. Ilarpymu u ¢ y4éTOM METOAMYECKUX
pPEeKOMEHIalMil 10 CO3AaHUI0 U (DYHKIIMOHMPOBAHHUIO B 00II€00pa30BaTENbHBIX OPraHU3AIMSIX,
PacIIOIOKEHHBIX B CEITLCKOW MECTHOCTH M MAJIBIX TOPOAAX, IIEHTPOB 00pa30BaHMsI €CTECTBEHHO-
HAyYHOUM W TEXHOJIOTWYHOU HampaBieHHocTel («Touka pocta»)(yTBEp>KIEHBI PACIOPSKEHUEM
MunucrepctBa mnpocBemienusi Poccuiickoir  @enepaumu ot 12.01.2021 r. Ne P-6) wu
npelycMaTpuBaeT MPOBEACHHUE 3aHITUH CHUCIONb30BaHHEM oOopyaoBaHusa ueHTpa «Touka
pocTa

Ilnanupyemblie pe3yabTaTbl OCBOEHHMSl NPOrpaMMbl BHEYPOYHOH /IeATeIbHOCTH
«Pa3BuTHE eCTeCTBEHHO-HAYYHOH IPAMOTHOCTH Yepe3 pellieHUue MPAKTHKO-OPUEeHTHPOBAHHBIX 3a1a4
no ¢usuke» (¢ Ucnoab3oBaHueM odoopyaoBanusi «Touka pocra») B 7-9kiaccax.

Peanuzarus mporpaMmmbl CIOCOOCTBYET TOCTHIKEHHUIO CIEIYIONINX Pe3yJibTATOB:

JInuHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCABHBIX YUEOHBIX JEHCTBHUI yUalixcs:

* y4eOHO-ITO3HABATEIBHBI WHTEPEC K HOBOMY y4EOHOMY MaTepHally M CIIOco0aM perieHUs
HOBOI 3a/a4H;

* OpHEHTAIUsl Ha MOHUMAaHWE MPHYUH yCIieXa BO BHEYYEOHOH NEATEIHHOCTH, B TOM YHUCIIC Ha
caMOaHaJ M3 U CaMOKOHTPOIb pe3yNbTaTa, Ha aHaJIN3 COOTBETCTBUS PE3YNbTaTOB TPeOOBaHUSM
KOHKPETHOM 3a/1a4H;

* CITOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIIECITHOCTH BHEYYCOHOM IS TEIIEHOCTH;
Obyuarowuiicst noiyyum 603MOACHOCMb 05 YOPMUPOBAHUSL:

* BHYTPCHHEW ITO3WIIMM IIKOJHHUKA HA YPOBHE IIOJIOKHUTEILHOTO OTHOIICHUS K IIKOJIE,
MOHUMAaHUS HEOOXOJUMOCTH YYECHHSI, BBIPAKEHHOTO B TpeobIaaHny y4eOHO-TI03HABATEbHBIX
MOTHBOB;

* BBIPQKEHHOM yCTONYMBON yueOHO-TIO3HABATEILHON MOTHBAIIMH YUCHUS;

* YCTOWYMBOTO y4eOHO-T03HABATEIHHOTO MHTEPECa K HOBBIM OOIITUM CIIOCO0aM pelIeHUs 3a/1a4.

MeranpeamerHsie:

B cdepe peryaasTHBHBIX YHUBEPCATbHBIX YU€OHBIX IEHCTBUN ydalluXcCsl:

* IUIAHUPOBATH CBOM JIEHUCTBHS B COOTBETCTBUU C IIOCTABJICHHOW 3a7a4ei U YCIOBUSAMU €€
peanu3anny, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MIPABIJIA B INIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a pelieHus;

* OCYILECTBIISITH UTOTOBBINM M IMOIIArOBBIA KOHTPOJIb IO PE3YNIBTATY;



* OIEHUBAThH MPABUJIHHOCTH BBITIOJIHEHUS JCUCTBUS HA YPOBHE aJCKBATHOW PETPOCTIEKTHBHOU
OILICHKH COOTBETCTBUS PE3yJIbTAaTOB TPeOOBAaHUSAM JAHHOM 3a7a4u U 33a4HON 00JacTH;

* aJIeKBaTHO BOCIPUHUMATh MPEAJIOKEHUS U OLIEHKY y4UTeJel, TOBapulllel, poauTene u
JIPYTUX JIIOACH;

* pa3nu4aTh Cocod U pe3yiabTaT JeHCTBUS.

Obyuarowuiics noyyum 603MOHCHOCHb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTABUTh HOBBIC YUeOHBIC 3a/1a4H;

* MPOSIBJISITh TO3HABATEIILHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIbHO aJIeKBAaTHO OIICHUBATh MPABHJILHOCTb BBIMOJHEHUS JCHCTBHS U BHOCUTH
HEOOXOUMbIE KOPPEKTHUBHI B HCIOJIHEHHE KaK MO XOJy €ro peaju3alld, TaKk U B KOHLE
JICUCTBUA.

B cdepe no3HaBaTeIbHBIX YHUBEPCAIBHBIX YI€OHBIX JCHCTBUI yUaIIuXCs:

* OCYILLIECTBJIATh MMOMCK HEOOXOAMMONH MH(OPMAIMK /JIs BHINOJIHEHUS BHEYYEOHBIX 3aJlaHUH C
UCIOJIb30BAaHUEM YYEOHOH JUTepaTypbl MU B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKIIONENH, CHPAaBOUYHUKOB (BKJIIOYAs DSJIEKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WNHrepHera;

* OCYIIECTBJIATH 3amuch ((hUKcauio) BEIOOPOYHON MHPOPMAIUK 00 OKpYKAIOMIEM MHpE H O
cebe caMoM, B TOM YHCJIE C TOMOIIbIO UHCTpyMeHToB UKT;

* CTPOMUTbH COOOLIEHHUS, IPOEKTHI B YCTHON U MUCbMEHHOM (opMe;

* IPOBOJIUThH CPABHEHUE U KIACCU(PHUKALIMIO [0 3aJaHHBIM KPUTEPHSIM;

* YCTaHAaBJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U B U3y4aeMOM KPYTe€ SIBJICHUN;

* CTPOMTH PacCyXJIEHHs B (OpPME CBSI3U MPOCTBIX CYXAEHUI 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics NOIYYUM 803MOAICHOCIb HAYUUMBCL:

* OCYILECTBJISATh PACIIUPEHHBIN MOMCK MHPOPMALIUU C MCIIOJIb30BAaHUEM PECypCcOB OMOIUOTEK U
cetu IHTEpHET;

* 3anMchiBaTh, (PUKCHPOBaTh HMHPOPMALUIO 00 OKPYKAIOUIMX SBICHUAX C IOMOIIbIO
nHcTpymeHToB KT

* OCO3HAHHO U ITPOU3BOJIBHO CTPOUTH COOOIIECHHUS B YCTHOM U MMCbMEHHOH Gopme;

* OCYLIECTBIATH BbIOOp Hanbojee 3(h(PeKTUBHBIX COCOOOB pelIeHus 3ajay B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBH;

* CTPOMUTH JIOTHYECKOE PACCYXkICHHE, BKIIOUAIOIIECE YCTAaHOBJICHHE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOTYT BBIUTM Ha TEOPETHUYECKHUH YPOBEHb DPEIICHMs 3aJay: PEIICHHE IO OINPEIACICHHOMY
IJIaHy, BJIAJICHUE OCHOBHBIMU IIPUEMAaMM PELICHUs, OCO3HAHUS MACATEIBHOCTU II0 PELICHUIO
3a/1a4H.

B chepe koOMMyHMKATMBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN ydaluxcs:

* QaJEKBaTHO MHCIIOJIb30BaTh KOMMYHUKATUBHBIE, INPEKIE BCETO - PEYEBBIC, CPEACTBA I
pelLIeHHs pa3IMYHbIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOMTh MOHOJIOTMYECKOE COOOIIEHHUE, BIIA/IETh
JUAJIOrMYecKoil popMoii KOMMYHHKAIIMH, UCIOJB3YS, B TOM YHCJE CPEACTBA U MHCTPYMEHTHI
HUKT u gucTaHIIMOHHOTO OOIIICHUS,

* IOMYCKaTh BO3MOKHOCTb CYIIECTBOBAHMS Y JIFOJEH Pa3IMUHBIX TOYEK 3PEHHUs, B TOM YHCIIE HE
COBIAJAIONIUX C €r0 COOCTBEHHOH, U OPUEHTHPOBATHCSA HA TMO3MLMUIO MAapTHEpPa B OOIIEHUH U
B3aMMO/ICCTBUY,

* YUYNTBHIBATh pa3HblE MHEHUS W CTPEMUTHCS K KOOPAWHALMU DPa3IU4HBIX ITO3WLIHNA B
COTPYAHHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHIO;

* JIOTOBapUBaThCS M MPUXOIUTH K OOILIEMY PEIICHUIO B COBMECTHOM JI€ATEIbHOCTH, B TOM YHCIIe
B CUTYyallUU CTOJKHOBEHHUS HHTEPECOB;

Obyuarowuiicsi noxyuUm 603MOACHOCHb HAYYUMbCA:

* YUUTBIBATh U KOOPJIMHUPOBATH B COTPYAHUUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UIMH JPYTUX
b1 {001 (57

* YUUTBIBATh pa3Hble MHEHUS U HHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO IMO3UIIHIO;



* [IOHUMATh OTHOCUTEIBHOCTh MHEHHH U TIOJXO0B K PEIICHUIO TPOOIIEMBI;

* apryMEHTHUPOBATH CBOKO IMO3ULHUIO U KOOPJAMHUPOBATH €€ C IMO3ULHUSIMHU MAPTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIIEr0 PEIICHUSI B COBMECTHOM JIeATEIHHOCTH;

* 3a/JaBaTh BOMNPOCHI, HEOOXOAWMBIE JJsi OpTaHU3AMH COOCTBEHHOW JEATEIHHOCTH U
COTPYIHUYECTBA C MAPTHEPOM;

* OCYIICCTBISITh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIILb.

IIpenmeTtHbIe:

- OPHUEHTHPOBATHCSA B SIBICHUSAX U OOBEKTaX OKPYKAIOLIEro MHUpA, 3HATh I'PaHMULBI UX
IIPUMEHUMOCTH;

- IOHUMATh onpeAeaeHNus GU3NUECKUX BEJIMUUH U IIOMHHUTD OIpeeIAonue (GopMyJbl;

- IOHUMAaTh KaKuM (PU3NYECKUM MPUHLUIIAM U 3aKOHAM MOAYUHSIOTCS T€ WM UHbIE OOBEKTHI U
SBJICHUS IPUPO/IBI;

- 3HAaHWE MOJICJIM TIOUCKA peIIeHu 1 3a1a4 1o (usuke;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKH.

- IpYMEeYaTh MOJIEJH SABJICHUHA U 0OBEKTOB OKPY’KAIOIIEr0 MHUPA;

- aHAJIM3UPOBATH YCIOBHE 33/1a4H;

- nepeopMyIupoBaTh U MOJEIMPOBATH, 3aMEHATh UCXOAHYIO 3a/1auy IpYroi;

- COCTABJIATH IUIAH PELLEHUS;

- BBIJIBUTaTh U MPOBEPATH IIpeijlaraéMble /Uil PELIEHUs TUIIOTE3BL;

- BJIAJIETh OCHOBHBIMU YMCTBEHHBIMHU OIIE€PAIUSIMH, COCTABIISIOIIMMU MOUCK PELIEHUS 3a1a4U.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH
7 kaacce

Beenenue. BeogHoe 3anstue. Lenun u 3anaun kypca. TexHuka 6€30MacHOCTH.

PoJib 3kcniepuMeHTAa B KM3HH YeJI0BeKA.

Teopusa: W3y4uTb OCHOBBI TeOpuM morpemHocTeil. [lorpemHocT npsAMbIX U KOCBEHHBIX
MU3MEpPEHUH, MaKCHUMallbHasl IIOTPEIIHOCTb KOCBEHHBIX M3MEPEHUH, YYET IOrpeuIHOCTeN
u3MepeHuil npu noctpoeHun rpadukos. [IpencraBneHue pe3yiabTaToB H3MEpeHUH B (GopMme
TabIMI U TpadUKOB.

Ipakxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN TPUMEHSATH NP BBINOJIHEHUN SKCIIEPUMEHTAIIBHBIX
3aj1a4, MPAKTHYECKUX padoT. (¢ HcnoJib3oBanueM odopynoanusi «Touka poctay)
Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU.

[TpuBoANTE TpUMEpPHl 00BEKTOB M3y4yeHUs (U3MKU (PuU3nveckue sBICHUs, PU3NUECKOe Telo,
BellecTBO, (¢u3nueckoe mnone). HabOmogaTte u  aHanu3upoBaTh (U3MYECKHE  SBIICHUS
(pukcupoBaTh U3MEHEHUS CBOMCTB OOBEKTOB, CPAaBHHUBATh MX U 0000maTh). [lo3HaKoMHUTbCA ¢
AKCIEPUMEHTAJIbHBIM METOJOM HccliefioBaHUs Npupoabl. COopka mpuOOPOB M KOHCTPYKLHUH.
Hcnonp30BaHne HM3MEpPUTENBHBIX MPUOOPOB. BhIMonHeHHe 1a0OpaTOpPHBIX U MPAKTHUYECKHUX
pabot. /luarHocTuka M ycTpaHEHHE HEUCIpaBHOCTEHNpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBaHUHU UMEIOIINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE W HEpaBHOMEpHOE JBMXeHHE. [ paduueckoe mpeacTaBiIeHUE TBUKCHUS.
Pemenune rpaguueckux 3anad, pacyeT IMyTH U CpelHEeil CKOPOCTH HEpaBHOMEPHOTO JIBHXKEHHS.
[Tonsitue wmHepuuu U uHepTHOCTH. LleHTpobOexknas cuna. IlpuMeHneHue AaHHBIX (PU3HMUECKHUX
MOHSITUH B KHU3HEACATEIbHOCTH YenoBeKa. Cuia ynpyrocTy, Cuiia TpeHHUs.

Ilpakxmuka: ViccnenoBaHue 3aBHUCHUMOCTH CHJIBI YIOPYTOCTH, BO3HHMKAIOLIEH B MpYyKHUHE, OT
crenieHu jAedopmanuu npyxuHbsl. OnpeneneHue kodd@uieHta TpeHus Ha Tpubomerpe. (¢
HCI0JIb30BaHUeM obopynoBanus «Touka pocray)

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esIMENbHOCHIU:

Amnanu3 Tabnui, rpadukos, cxeM. [lonck oObsicHeHHsI HAOMIOAaeMbIM COOBITHAM. OmpeseieHne
CBOICTB MpUOOPOB MO yepTex)am U MOJEIsIM. AHaAJIN3 BO3HUKAIOLIUX MPOOJIEMHBIX CUTYaIHil.
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N300pakaTh CUCTEMY KOOpAMHAT, BBIOMpATh TEJO OTCUETA U CBA3BIBATH €r0 C CHCTEMOMH
KoopauHar. Mcronb30BaTk cHCTEMy KOOPAMHAT Ul M3Yy4YEHHUS NPSIMOJIMHEHMHOIO JBMKECHUS
tena. COopka npuOOPOB M KOHCTPYKUMU. Vcronp3oBaHHE W3MEPUTENBHBIX MPHOOPOB.
BrimmonnHeHNE 1a00paTOPHBIX M MPAKTHYECKUX padoT (€ MCMOJIb30BAHHEM 000PYI0BAHUSA
«Touka pocrta»). /lMarHocTuka W yCTpaHEHHE HEHCIIPaBHOCTEW MpuOOpoB. BeicTpanBanue
TUIIOT€3 HAa OCHOBAHMM HMEIOIIMXCS JaHHbIX. KOHCTpyMpoBaHHE U MOJEIHMPOBAHME.
BeimonHnenue 3amaHuii MO YCOBEPIICHCTBOBaHWIO TpHOOpPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOAMKHM 3KCIEpUMEHTalIbHOM paboThl. PaboTa B Manbix
rpynnax. AHaJIM3MPYIOT, BBHIOMPAIOT U  OOOCHOBBIBAIOT CBOE pEIICHUE, JICHCTBHA.
IIpencraBnenue pe3yiabTaTOB IAPHOM, TPYNIIOBOM MAEATEIBHOCTH. Y4acTHE B JUaJOre B
COOTBETCTBUHU C [TPaBUJIAMU PEYEBOTO ITOBEICHMUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackais, TUAPOCTATUYECKOE JABICHUE, COOOIAIONIUECS
COCYABI, TUAPABINYECKUE MALLIUHEL.

Ilpakxmuka: 3a0auu. BHITAJKUBAIOIIAS CHUJIAa B PA3IMYHBIX CHCTEMax; MPUOOPHI B 3a/adax
(cooOmmaromuecs: COCybl, THAPABINYECKUE MAIIUHBI, pbIYaru, OJIOKH).

OKCIIEpUMEHTAJIBHBIC 3aJaHU:

1)usmepenue cuiibl Apxumena,

2)U3MEPEHNE MOMEHTA CUJIbL, AEHCTBYIOUIErO HA phIYar,

3)u3MepeHnepadoThl CUIIbl YIPYTOCTH MPH NOJbEME Ipy3a € MOMOIIBIO NOJBHKHOTO WIIN
HETOIBMYKHOTO 0JI0Ka(C MCMOoJIb30BaHuEeM 00opyaoBanus «Touka pocray)

Xapakxmepucmuxa 0CHOBHbIX 8U008 OeAMETbHOCU:

AHamm3 Tabmun, rpadgukoB, cxeMm. llomck oObBsScCHeHUs HaOomaeMbiM coObiTHsIM. COOpka
npubOpoB W KOHCTpYKUMH. Vcronp3oBaHME W3MEPUTENbHBIX HpUOOpOB. BrimonHeHue
71a00paTOPHBIX U MPAKTHUECKUX paboT. JluarHocTrka U yCTpaHEHUE HEUCIIpaBHOCTEN TPUOOPOB.
BeicTpauBaHue TIuIoTre3 Ha OCHOBAaHMM MMEKOINMXCS JAaHHbIX. KoHcTpyumpoBaHue u
MoienrpoBanue. Pabora B ManbIx rpynnax. AHaJIU3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, neictBusA. llpencraBieHne pe3ynabTaTOB IMApPHOM, TIPYIIIOBOM  JEATEIBHOCTH.
[ToaroroBka cOOOUIEHWH M JOKJIAAOB. YYacTHE B JHAJOre B COOTBETCTBUU C MpPaBUIAMHU
PEYEBOr0 MOBEICHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecHe TBepAbIX TeEN. YCIOBUA pPaBHOBeCUA. MOMEHT CHIIBL.
[TpaBmiio momenToB. LlenTp Tsxectn. MccnemoBaHue pa3iaMYHBIX MEXaHMUYECKHUX CHCTEM.
KomOuHupoBaHHbIe 3a]jauu, UCIIOJIb3Ys YCIOBHS PABHOBECHS.

Ilpaxkmuxka: VI3rotoBnenne padoTaromeil CUCTEMbI OJI0KOB.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU:

Amnanu3s tabnuu, rpadukos, cxeM. Ilouck oObsacHeHns HaOM01aeMbIM cOOBITUSAM. OnpezieneHne
CBOMCTB mpHOOPOB MO yepTexkaMm U MOJAEISAM. AHaJIN3 BO3HMKAIOMIMX MPOOJIEMHBIX CUTYaIUil.
HaGnronate neiicTBrue MpocThiX MeXaHU3MOB. [103HAKOMUTBCS ¢ HU3NUECKON MOJEINBIO
«abcomoTHO TBEpHOE Teno». Pemarh 3a71auu Ha NpUMEHEHUE YCIOBHs(MpaBuia) paBHOBECHS
poryara. IlpumeHsTs ycnoBue (IIpaBUIIO) paBHOBECUS pblyara Uil OOBSICHEHUS JEHCTBHSA
pPa3IUYHBIX MHCTPYMEHTOB, MCIOJNb3YEMbIX B TeXHUKE U B ObITy. COopka mnpubOpoB Hu
KOHCTpYKLUH. Mcmonb3oBaHue W3MEpUTENBbHBIX NpUOOpOB. BrimonHeHne m1abopaToOpHBIX U
MpakTUYeCKuX paboT. J[MarHoCcTMKa WyCTpaHEHHE HEHWCIPABHOCTEW MpUOOpOoB. BricTpanBanme
TUIIOTE€3 HAa OCHOBAHMM HMEIOIIUXCS JaHHbIX. KOHCTpyMpoBaHHE M MOJEIMPOBAHME.
BrimontHeHNE 3aaHUil 110 YCOBEPIICHCTBOBAHWIO TPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOAMKH SKCIIEPUMEHTAIBHON pabOTHI.

PabGora B Mambix rpynmnax. AHaJIM3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peIIEHUE,
nercreus. [lpencraBineHne pe3ynbTaTOB MapHOW, IpynmnoBoil aesTenbHOCTH. [loaroroBka
cooOuieHnit U 10K1aa0B. OCYIIECTBISIIOT CaMOOIICHKY, B3aUMOOIICHKY JEATEIbHOCTH. YUacTHue
B JIMAJIOTe B COOTBETCTBHUHU C MTPaBHJIaMU PEUEBOTO MOBEICHUSI.

8 kiacce

TenoBbie ABJICHUS.
TennoBoe pacuupenue Tein. [Ipoiecchl miiaBieHus 1 OTBEpACBaHUs, UCIAPEHUS U



KoHJeHcauuu. Termtonepenayda. BiakHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HabnroneHve TasHuUs JibJia B BOJE.

2. CKOpOCTb HUCTIApEHUS PA3TUIHBIX JKUJIKOCTEH.

3. TerutoBbIe ABUTATENH Oy IYIIETO.
Jlabopamopnule pabomei (¢ Hcnoab30BaHuEM 000opyaoBaHus «Touka pocTay)

1. 3meHeHus JUIMHBI TeJa PU HAarPEBAHUH U OXJIAXKICHUU.

2. OtnuBKa napauHOBOTO COJIATHKA.

3. Habxnroenue 3a ruiaBjaeHueM Jibaa

4. Ot 4ero 3aBUCHUT CKOPOCTh UCIIAPEHUS KUJIKOCTH?

5. HaburoieHue TenaonpoBoJHOCTH BOJIBI U BO3yXa.
Xapaxmepucmuka 0CHOBHBIX U008 0esAMENbHOCIU:

CamocrosTenbHO (HOPMYIHPYIOT TO3HABATENIBHYIO 337ady. YMEIOT C IOMOIIBI0 BOIPOCOB
no0BIBaTh  HEAOCTamIlyl0 uHpopMmanuioo. lcrmonb30BaHHEe W3MEPUTENBHBIX — MPHOOPOB.
Bemmonnenne 1a0opaTOpHbIX M HpakTHUeCcKux pabor. JluarHocTuka W yCTpaHEHHUE
HeucIipaBHOCTEH npuOopoB. BeICTpanBaHue TUIIOTE3 HA OCHOBAaHUU HMMEIOIIUXCS JIAHHBIX.
KoHcTpynpoBanue u MO€IIMPOBAHUE.

BrimonHenue 3agaHuil 10 yCOBEPILEHCTBOBAaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapHUaHTOB
ombITOB. Pa3paboTka M mpoBepKa METOIUKU IKCIEPUMEHTaIbHOUW paboThl. PaboTa B Mambix
rpynnax. AHaIM3UPYIOT, BbIOMpPAIOT U  OOOCHOBBIBAIOT CBOE  peILICHHE, JICUCTBHUA.
IIpencraBienue pe3ynbTaTOB MMAPHOW, TPYIIIOBOM JESITENBHOCTU. Y4YacTUE€ B JUAJOre B
COOTBETCTBUU C MPABWIAMH PEYEBOTONIOBEACHUSI.

DJleKTpUYeCKHUe SIBJICHUS.

Muxkpomup. Mozenu atoma, cymecrBoBasiimne 10 Hadana XIX. McTopust OTKpBITHS U JEUCTBUSA
raJbBaHUYECKOro 3JieMeHTa. Vcropusi cosznmanust anekTpodopHoit mamuubel. Onbsir Bosbra.
DJIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ icnoJib3oBanueM 06opyaoBanusi «Touka pocray)

1. Mogaeny aToMOB.

2. 'anbBaHUYECKHUE SJICMECHTEI.

3. Pabora smekTpodopHOMMAIIIMHEI.

4. Onpitel Bonbra u [NanpBanm.

JlabopamopHvie pabomui:

1. Co3nanue ranbBaHUYECKHUX AJIEMEHTOB U3 MOJPYUYHBIX CPE/ICTB.

2. DNEKTPUYECKHUH TOK B )KUIKOCTSIX.

Xapaxkmepucmurxa OCHOBHBIX BUJIOB A€SITEIbHOCTHU:

VYrpaBnsoT CBOEH MO3HABATENILHOW M YYEOHOU JNI€ATENHHOCTHIO TIOCPEJCTBOM IMOCTAHOBKH
nesei, IMUIAaHUPOBAHUSA, KOHTPOJIA, KOPPEKLUMHU CBOUX JEUCTBUH M OLEHKH YCHEIIHOCTU
ycBoeHusl. CpaBHHMBAIOT CMOCOO H pe3yabTaT CBOUX JEUCTBHUH C 00pasloM - JIHCTOM
conpoBoxkaeHus. OOHapYyXHUBAalOT OTKIOHEHHA. OOAYMBIBAIOT TMPUYMHBI  OTKIOHEHHHU.
OcCyHIeCTBISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIB. Vcnonb3oBanne u3MepUuTeIbHBIX MPUOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTHUeCKUx pabor. JlmarHocTuka W yCTpaHEHHUE
HEWCIIpaBHOCTEH mpuOOpoB. BeICTpanBaHuE THUIIOTE3 HA OCHOBAaHWM HMMEIOIIUXCS JTaHHBIX.
KoHcTpynpoBaHue u MoieIupoBaHUeE.

DJIeKTPOMATrHUTHBIE SIBJICHUS.
MarauTtHoe Tosie B BelecTBe. MarauTHasi anoManus. MarautHeie O0ypu. PasHoBugHOCTH
AIEKTPOU3IMEPUTENIBHBIX MPUOOPOB. Pa3HOBHUIHOCTH SIIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ncnosib3oBanueM ooopynoBanus «Touka poctay):
1. HarmsimHOCTB TTOBEICHUS BEIIECTB B MArHUTHOM TIOJIE.
2. [Ipe3eHTarii OMarHUTHOM I10JIe 3€MJTU B O MATHUTHBIX OypsX.
3. leMoHCTpanus pa3HOBUIHOCTEH ANEKTPOU3MEPHUTEIHHBIX MPUOOPOB.
4. HarnsamHocTh pa3HOBHUIHOCTEN DJIEKTPOIBUTATEIECH.
Jlabopamopuwvie pabomei: 1. ViccnenoBanue pa3inyHbIX dJIEKTPOU3ZMEPUTENLHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHbBIX 8U008 0esIMENbHOCU:
VYpaBistoT CBOEH MO3HABATEIBHON M yU4eOHOM NEATEIbHOCTHIO TIOCPEACTBOM MTOCTAHOBKHU
uesel, IIaHUPOBAHUSI, KOHTPOJIS, KOPPEKIIMU CBOUX JACHCTBUN U OLEHKH YCIIEIIHOCTH



ycBoeHus. CpaBHHMBAIOT CIOCOO H pe3yabTaT CBOUX JEUCTBHUH C 00pasloM - JIHCTOM
conpoBoxkaeHus. OOHapYyXUBAaIOT OTKJIOHEHHA. OOIYyMBIBAIOT TNPUYUHBI  OTKJIOHEHUH.
OcCylIeCTBISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

OnTuyeckue siBJIeHUS.

HcrouHnky cBeTa: TEIJIOBBIE, JIFOMUHECUEHTHBIE, MCKYCCTBEHHbIE. M3roToBIEHHE Kamepbl -
o0CKypa M HCCIelOBaHHE H300paKEHHsI C MOMOUIBI0 MOJEIH. MHOTOKpaTHOE H300paKeHHE
IIpeAMETa B HECKOJIBKUX IUIOCKUX 3epKajiaX. M3roToBUTH MEPUCKON U C €ro MOMOILBIO TPOBECTH
HaOmoneHus. llpakThueckoe WHCIONBb30BaHME BOTHYTBIX 3€pKal. 3pUTENbHBIC WILIIO3HH,
NOpOXAaeMbleTIpeIOMIIEHHEM cBeTa. Mupaxu. Pa3zButue BoJIOKOHHOHN onTuku. Mcnonb3oBanue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu(c ucroab3oBanneM ooopynoBanus «Touka pocray)

1. PaznuyHble HCTOUHUKH CBETA.

2. 300paxeHue mpeaMera B HECKOIbKUXIUIOCKUX 3epKajax.

3. N300paxeHue B BOTHYTBIX 3epKajlax.

4. Vicnonb30oBaHuE BOJIOKOHHOM ONTHUKH.

5. YcrpoiicTBo oToannapaTtoB, KHHOIPOEKTOPOB, KAIEHI0CKOIIOB.

Jlabopamopuvie pabombwi:

1. UzroroBienue kamMepsl - 00CKypa U UCCIIEOBAaHUE N300paKEHUS C TOMOIIbIO MOJIEIIH.

2. IlpakTnyeckoe MpUMEHEHHE TUNIOCKHX 3epKall.

3. IlpakTH4eckoe NCIOIh30BAHNE BOTHYTHIX 3€pKall.

4. VzroroBrieHre IEPUCKOIIAa M HAOIIOACHHUS C IIOMOIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esIMENbHOCTIUL:

YOpaBnsioT CcBOEH TMO3HABaTENbHONM M Y4eOHON MAEATeTbHOCTHIO MOCPEICTBOM IOCTAaHOBKHU
Lenel, IUIAHUPOBAHUSA, KOHTPOJI, KOPPEKLUMU CBOUX JIEHCTBUH M OLIEHKH YCIIELIIHOCTU
YCBOCHHUA. BBIIENSIOT U GOopMyTUPYIOT MO3HABATEIBHYIO 1€Nb. BBIIEISIOT KOIWYECTBEHHBIE
XapaKTEepUCTUKU OOBEKTOB, 3aJaHHble cioBamH. [IpUHMMAaOT 1O3HABaTENbHYI LEIb WU
COXPAHSIOT €€ IPU BBIOJIHEHUNYUeOHbIX AelcTBUN. OCO3HAIOT CBOM JecTBHs. MIMEIOT HaBBIKU
KOHCTPYKTHUBHOT'O OOIIIEHHS B MAJIBIX TPyIIIax.

Yes0Bex 1 npupoa

ABTOMaTHKa B Hamiel >kxu3Hu. [IpuMepsl UCTONB30BaHUSI aBTOMAaTUYECKUX YCTPOWCTB B HayKe,
Ha Tpou3BOjACTBE M B ObiTy. CpenctBa cBsizu. Pamno u TeneBujeHue. AJIbTEpHATUBHBIC
MCTOYHUKHU dHepruu. Bunel anekrpocranimit. Heo0XxoauMocTh 5KOHOMUHM TPUPOIHBIX PECYPCOB
M WCIOJB30BaHMs, HOBBIX JKOJIOTHYHBIX U Oe30macHbIX TexHosioruil. Hayka m Ge3omacHOCTh
JOJIEH.

Hemoncmpayuu: 1. poromaTepuaibl U CIanbl O TEME.

Jlabopamopuvie pabomei: 1.I3ydeHne 1eiCTBUN CPEACTB CBS3H, PAJNO U TEICBUICHHUS.
Xapaxmepucmuka 0CHOBHBIX U008 OesAMeNTbHOCMIL:

CamocTosaTenbHO  (OpMYNIHMPYIOT TO3HABATEIbHYIO 3a7ady. YMET (WO Ppa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOMPOCOB TOOBIBaTh HEIOCTAIOIIYIO HH(POPMAITHIO.

9 kiace

Kunemaruka
Cnioco0n1 onrcanusi MexaHnudeckoro ABmxkeHus. Cucrema orcueta. [IpsMonmHeiiHOe qBUKEHNE.
IIpssMonuHEtHOE pPAaBHOMEPHOE IBHKEHHE MO IUIOCKOCTH. [lepeMernieHne M CKOpOCTh MNpH
PaBHOMEPHOM MPSIMOJMHEWHOM [IBJKEHMHM MO IIOCKOCTH. OTHOCUTENBHOCTh JIBHXKCHHSI.
Crnoxenune nBrkeHUW. [IpuHUIMO HE3aBUCUMOCTH JABWKEHHI. KpuBOIMHEWHOE JBUYKECHHE.
JIBukeHne Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPH30HTY. PaBHOMEpHOE JBHKEHHE TIO
OKPYKHOCTH. YTJ0Basi CKopocTh. [lepron u yactora Bpamenusi. CKOpocTh
U YCKOpPEHHUE MTPU PABHOMEPHOM JIBUKEHUU IO OKPY>KHOCTH.
Jlabopamoprule pabomvi(c HCMOJIb30BaHNEeM 000pya1oBaHus «Touka pocTay):

1. W3zydenue nBrxeHHs CBOOOIHO MAJAIOIETO TEa.

2. U3ydeHue NBIKEHUS TIO OKPYKHOCTH.



IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKCHHUS TPU HCIOJIB30BAHUU TPEHAXKEPA
«0eroBast JOPOKKay.
2. Hcropuueckass pEKOHCTPYKLHUS OINBITOB lamuiess 1O ONpeaesieHHI0 YCKOPEHHS
CBOOOTHOTO Ta/ICHHS TEl.
3. IpuHuuner paboTel TPUOOPOB ISl U3MEPEHUS CKOPOCTEH U YCKOPEHUIA.
4. TlpumeHeHue cBOOOIHOTO MAACHUS JIJIsl U3MEPEHUS peaKIuU YeJIOBeKa.
5. Pacuer TpaekTopuu ABMKEHUS TIepcoHa)kel pacckazoB P.Pacmo.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmenbHOCMU. YTEHUE W OOCYXKJCHHUE TEKCTa CTaTel
MHTEPHET-CATOB, OOCYXJCHHE AOKIAJ0B M MPE3EHTAlMil, COCTAaBJICHHUE U peIIeHHE 3ajady,
obcyxaeHue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

JAnnamuka
WNuepunanpuele cuctemsl orcyera. Cuna. 3akoHsl HeloToHa. /[BukeHue Tena moxa AeHCTBUEM
HECKOJBbKMX CWI. JIBM)KEHUE CHCTEMBbl CBA3aHHBIX Tel. JIlMHaMuMKa paBHOMEPHOrO JIBHIKEHHS
MaTepUaIbHOM TOYKHU MO OKpyx)HOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TIATOTeHUs. [|BuxkeHue
maHeT. MckycctBeHHble cnyTHUKU.ConHeuHas cucrteMa. VMctopust pa3BUTUSL MPEICTABICHUN O
Bcenennoii. Ctpoenue u 3ontonus BeeneHHoi.
Jlabopamopnule pabomvi(c HcoNb30BaHHEM 000pynoBaHus «Touka pocray):
1. WM3mepeHue macchl T€a ¢ UCIOJIb30BAaHUEM BEKTOPHOT'O Pa3I0KEHUS CUJIBL.
2. V3ydeHme KMHEMAaTUKH M JUHAMHKH PAaBHOYCKOPEHHOTO IBM)KEHHUS (Ha mpumepe
MalIuHbl ATBY/1a).
3. H3yueHue TpeHUS CKOIbKECHHUS.
Ilpumepnvie memvbl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1. Ucropuueckas pexoHCTpykuusi onbelToB KyinoHa u AMOHTOHa IO OINpEAETICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUS.
2. TlepBble HCKYCCTBEHHBIC CITYTHUKH 3€MJIH.
3. Kak oTnnyaroTcss MexaHn4ecKkue mpoIecchl Ha 3eMiie OT MEXaHUYECKHUX MPOIECCOB B
KocMoce?
4. Tena Conmneunoit cucreMbl. OTKPBITHUS Ha KOHUUKE TIepa.
Xapakmepucmuka OCHOBHbIX U008 OesmenbHOCMU. UYTEHHE U OOCYXKJEHUE TEeKCTa cTaTei
MHTEPHET-CATOB, OOCYXJEHHUE JOKIAJ0B M IpPE3EHTAlMil, COCTAaBJICHHE W pelIeHHE 3ajady,
oOcyxaeHue crnoco0oB pemienus (moaroroska k OI'D no ¢uzuke).

HmnyJasbc. 3akoH coXxpaHeHHs HMITYJIbCA
Umnynec. MI3MeHenne umnysbca MarepraibHoil Touku. Cuctema Ten. 3aKOH COXpaHEHUS
MMITyJIbCA.
Tlpumepnvie memvbl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

1. PeaxTuBHOE ABM)XEHUE B IPUPO/IE.

2. PaccnenoBanue JITII ¢ momoIsio 3aKOHA COXPAHEHUS UMITYJIbCA.
Xapaxmepucmuka o0cCHOBHBIX 6U008 OesimelbHOCMU: YTeHHWE M OOCYXICHHE TEeKCTa cTaTel
MHTEPHET-CAlTOB, OOCYXJEHHUE JOKIAJ0B M IpPE3EHTAlMil, COCTAaBJICHHE W pEeLIeHHE 3ajady,
oOcyxaeHue crnoco0oB pemenus (moaroroska k OI'D no ¢uzuke).

Craruka
PaBHoBecue Tesra. MOMEHT CHIIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO Tena. [IpocTeie MEXaHNU3MBI.
Jlabopamopnvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
Ornpezenienre NEHTPOB MACC PA3TMYHBIX Tell (TpH Cr1ocoba).
Ipumepnvie memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. TIpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTEILCTBE: OT 3€MJIIHKU 10 HeOoCcKpeODa.

2. MHccrnenoBanue KOHCTPYKIIMU BEJIOCUTIE/A.
Xapakmepucmuxa OCHOBHLIX 6U008 OesmelbHOCMU: YTEHUE W OOCYXKIEHHE TEeKCTa CTaTei
MHTEPHET-CAliTOB, OOCYXJIEHUE MOKIAJ0B M IpE3eHTAllUil, COCTaBICHHE M pELIeHHEe 3ajad,
obcyxaeHue crnoco6oB pemieHus (moaroroska k OI'D no ¢puzuke).

Mexannuyeckue KoJ1e0aHus M BOJIHDI



Mexanndeckue kojebanus. [IpeoOpa3oBaHue »3HEpPruM TPU MEXaHUUYECKHX KOJEOaHMSX.
MareMaTiyeckuii W TPYKUHHBIA MasTHUKH. CBOOOAHBIC, 3aTyXaloIIHe MW BBIHYXICHHBIC
kosiebanus. Pesonanc. Mexannueckue BOIHBI. J{JTMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnwle pabomei(c MCMoJb30BaHHeM 00opyaoBanusa «Touka pocra»):
N3yuenune konebanuii HUTSIHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. CrpyHHBIE MY3bIKaJIbHBIE HHCTPYMEHTHI.

2. KoiebarenbHble CUCTEMBI B TIPUPO/JIE M TEXHHKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmenbHOCMU. YTEHUE U OOCYXKJCHUE TEKCTa CTaTel
MHTEPHET-CAlTOB, OOCYXJIEHUE MOKIAIO0B M IPE3CHTAIlMi, COCTaBICHHE M pEUICHHWE 3a/ad,
obcyxaeHue crnoco6oB pemieHus (moaroroska k OI'D o ¢puzuke).

JJIeKTPOMAarHUTHbIE KOJIeOAHHUS U BOJIHBI

ITepemenHsblIil anekTpuueckuil Tok. KonedbarenbHslil KOHTYp. BoiHy)XIeHHbIE 1 cBOOOIHBIE DM
KoseOanusi. DM BOJHBI U MIX CBOMCTBA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

[TpyHLIMIIBI pAAMOCBA3U U TEJIEBUICHUS.

Binsinue OM uziydeHuid Ha )KMBbIE OPTaHU3MBbl.

W3roroBieHne yCTaHOBKH JUIsl IEMOHCTpaIMK onbITOB 1o OMU.

OnekTpoMarauTHoe n3nydenue CBU-neun.

HcTtopuueckasi peKOHCTPYKIIHS ONBITOB AMIiepa.

Xapakmepucmuka OCHOBHbIX U008 OesAmeNbHOCMU. YTEHUE U OOCYXKJIEHUE TEeKCTa cTaTei
MHTEPHET-CATOB, OOCYXJEHHE AOKIAJ0B M IMPE3EHTAIMil, COCTAaBICHHUE W peIIeHHE 3a1ad,
obcyxaeHue croco0oB pemnienus (moaroroska k OI'D no ¢pusuke).

agrwnpE

Onruka
Hctounuku cBera. JlelicTBus cBeTa. 3aKOH MPSMOJIUHEIHOTO pacHpOCTpaHEHUS! CBETa. 3aKOH
oTpaxkeHus ceta. [locTpoeHne n300pakeHuil B MIIOCKOM 3epKaiie.3aKOH MPEeTOMIICHHsI CBETa Ha
IUIOCKOM TpaHULe JBYX OJHOPOJHBIX Mpo3pauHbIX cpen. [IpenomieHue cBeta B IpU3ME.
Hucnepcusi cBera. SIBIeHHE MOJIHOrO BHYTpEHHEro oTpaxeHus. JIuu3bl. ToHKHE TUH3BIL.
[TocTpoenre n300pakeHUI, CO3AaBAEMbIX TOHKMMHU JIMH3aMU. [71a3 u 3peHue. OnTHYEeCcKue
npUOOPBHI.
Jlabopamopnvle pabomvi(c ucnoJib30BaHneM odopynoBanus «Touka pocra»):

1. DxkcnepuMmeHTaIbHas MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. V3mepeHue nmoka3aTess MPeToOMIICHHUS BOJIBI.

3. H3mepenue GhoKyCHOTO pacCTOSHUS COOMPAIONIEH JTMH3BI.
Tlpumepnvie memvlt NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. Hcropus uccrienoBaHus CBETOBBIX SIBJICHHIA.

2. Hcropuueckas peKOHCTPYKIHMS Teneckorna [ anues.

3. H3roroBieHue Kanei10cKorna.
Xapaxmepucmuka o0cHOBHBIX 6U008 OesimelbHOCMU: YTeHUE M OOCYXICHHE TEeKCTa cTarel
WHTEPHET-CATOB, OOCYXJEHHE AOKIAJ0B M MPE3EHTAIMil, COCTAaBICHHUE W peIIeHHE 3a1ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D mo pusnke).

Du3uKa AaTOMa M aTOMHOI'0 /Ipa
Crpoenue aroma. [lornonienue u ucnyckanue csera aromamu. Onrtudeckue crekTpbl. ONbIThI
Pesepdopna. [lnanerapnas monens atoma. CTpoeHHE aTOMHOTO spa. 3apsJ0oBO€ U MaccoBOE
yucna. fnepHble CHIIbl. DHEPrHs CBSI3U ATOMHBIX fA/€p. 3aKOH pPaJUOAKTHBHOIO pacmaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemenus. SnepHsle peakuuu. JleneHue u CUHTE3 sJep.
Snepnas sHepreruka. Mcrounukn sHeprum CoisHIa u 3Be31. Perucrpanus siiepHbIX U3Iy4EeHHAN.
BnusiHue pannoakTUBHBIX H3JIyY€HUH Ha KUBbIE OpPraHu3Mbl. Jlo3uMeTpus. DKOJIOTMUYECKHE
POOJIEMBI SIEPHOM YPHEPTETHKH.
Ipumepnvie memul nPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. Ucropus uzyueHus atoma.

2. Wamepenne KI1/] comaeunoit batapen.



3. HeBuammeble U31y4eHUs B CIIEKTPE HArPETHIX TEJ.
Xapakmepucmuxa OCHOBHbIX 6U008 OesMeNbHOCMU: YTEHUE W OOCYXKIEHHE TEeKCTa CTarei
WHTEPHET-CATOB, OOCYXICHHE JOKIAJ0B M MPE3EHTAIMi, COCTABICHUE W pEIICHHE 3a1ad,
obcyxaeHue crnocoooB penieHus (moaroroska k OI'D no ¢puzuke).

®opMbl OPraHu3alMu 00pa30BaTeJIbHOIO NpoLecca:

- TpYIIOBas;

- HHJIUBUyaJIbHas;

- (pOHTATIBHASI.

Benyuiue TexHooruu:

Hcnonp3yloTcss 3J€MEHTHl CIEAYIOIUX TEXHOJOTUH: MPOEKTHAas, MPOOJIEeMHOro oOydeHus,
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHUS, MPOOIEMHOr0 JUaJIOra,
UrpoBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

BenymuMu MeromamMu OOYYCHHs SBISIFOTCS: YaCTHUYHO-TIOMCKOBOWM, METOJl MaTeMaTHYeCKOTO
MOJICTTUPOBAHUS, AKCHOMATUICCKUI METO/I.

DopMbI KOHTPOJISA:

Tak Kak 3TOT Kypc SBISIETCS TOTIOTHUTEIBLHBIM, TO OTMETKA B 0aJlJlaX HE CTABUTCSL.

Yyamuiics y4HTCS OICHUBATHL ceOsl W JAPYTUX caM, 4YTO TO3BOJIICT pa3BHBATh YMEHUS
caMOaHaW3a W CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSTEIBHOCTH, KaK CBOWCTBY JIMYHOCTH
yuamierocsi. BpisBieHHe MPOMEXKYTOUHBIX M KOHEYHBIX PE3yJIbTaTOB YYaIllUXCS MPOUCXOAUT
4yepes3 MPaKTHICCKYIO JIeATEIIbHOCTh; 3a4eTHBIC Pa0OTHI:

* TeMaTuyeckas MOoJ0O0pKa 3aJad pa3IM4yHOTrO YPOBHS CIIOKHOCTH C IMPEACTABICHHUEM Pa3HbIX
METOJIOB pelnreHus B BHJIC TEKCTOBOIO JAOKYMEHTa, Mmpe3eHTanun, (-
aHMMAIHH, BUAEOPOJIMKA Wik WeD - crpanunbl (caiita)

* BBICTaBKA IIPOEKTOB, MPE3CHTAIHII;

* JIEMOHCTpAIMs HKCIEPUMEHTa, KaueCTBEHHOM 3a7aud ¢ KayeCTBEHHBIM (YCTHBIM WJIM B BUJE
NPUIOKEHUsI, B TOM 4YHUCIE, Mpe3eHTalrell) OMUCaHHeM IIpoliecca Ha 3aHATUH, (ecThBale
IKCIIEPUMEHTOB; (PU3HUECKUE OJTUMITHA/IBI.

KaﬂeﬂnapHO-TeMaaneCKoe IJIAHUPOBAHUE 7 kjacce

Ne | Jlara Tema 3ansaTHSA Hcnonb3oBanue NpUMEYaHue
/1 | IpOBEIEHNUS 000opynOBaHMSA LEHTPA
Inan | ®akr €CTECTBCHHOHAYYHOH M
TEXHOJO0TH4eCKOM
HANPaBJEHHOCTEl

«Touka pocra»

1. Beeaenue (14)

07.09 Beonnoe 3amstue. llemn wu | KommbrorepHoe
3a1a4u Kypca. TexHuka | oOopymoBaHue
1 0€30MacCHOCTH.
2. PoJib JKkcniepuMeHTAa B KM3HU YesioBeka (34)
2 | 14.09 | | CucreMa enMHUALL, HOHATHE O | KommsrotepHoe
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TPSIMBIX u KOCBEHHBIX | 000pYJI0BaHUE
U3MEPEHUSIX

21.09 @U3HYECKUI SKCTIEPUMEHT. Ob6opynoBanmue JUIst
Bunasr (GU3NYIECKOro | IeMOHCTpauit
IKCTIEPUMEHTA.

[TorpentHocth U3MEpPEHUsI.
Bunasr
MOTPEITHOCTEH U3MEpEHUsI.
Pacuér

3 MOTPEIIHOCTH U3MEPEHHS.

28.09 JlaboparopHas pabora O0opyaoBaHHe IS
«M3mepenne oObeMa TBepAOro | JabopaTopHBIX  paboT U
tenay. [IpaBuna opopmileHHs | y4EeHHYECKUX OIBITOB

4 nabopaTopHO PabOTHI.

3. Mexanuk

a (84)

05.10

PaBHoMepHOe u
HEpPaBHOMEPHOE
JIBIDKCHHSL.

12.10

['paduyeckoe mpencraBicHue
JIBUKCHUSI.

19.10

Pemenune rpadpuueckux 3amad,
pacyeT TyTH U CPEIHEH
CKOPOCTH

HEPaBHOMEPHOTO JIBUKECHHSI.

26.10

Iloustue
WHEPTHOCTH.
LlenTpoOexHas cuia..

HHCPLUHU u

ObopynoBanue is
7a0opaTOpHBIX  paboT U
YYCHUYCCKUX ONBITOB (HA
0a3e koMIuIeKToB st OI'D)

09.11

Cwuita ynpyroctu, cuia TpeHus

10

16.11

JlaGopaTtopHast pabora
«HccenoBanue 3aBUCUMOCTH
CHJTBI YIPYTOCTH,
BO3HHUKAIOIICH B
IPYXKUHE, oT
nepopmaruu
PYKUHBD.

CTCIICHHU

11

23.11

JlaGopaTtopHast pabora
«Ornpenenenue koddduurenrta
TpEeHMsI Ha TPUOOMETpEN.

ObopynoBanue Is
nabopaTopHbIX  paboT W
YUEHHYECKUX OTBITOB (Ha
6aze komiiekToB s OI'D)

12

30.11

JlaGopaTtopHast pabora
«HccenoBanue 3aBUCUMOCTH
CHJIBI TPECHUSA OT CHJIbL
HOPMAJIBHOTO JABICHUS.

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHHUYECKUX OTBITOB

4. T'uapocraTuka (124)

07.12 [InotHocTh.  3amaua  mapsa | OGopynoBaHue TUIst
13 I'epona JIEMOHCTpALUI
14.12 Pemenye 3amay MOBBIIIEHHOM
CIIOHOCTH Ha pacuer
TIOTHOCTH
14 BEILIECTBA.
21.12 Pemenue 3a1au noseimenHoit | OGopynoBaHue st
15 CIIOKHOCTH JIEMOHCTpALNil
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28.12 JlaBiieHME XMIKOCTH W Tasa.
3aKoH
16 [Tackans
17 | 11.01 CooOmaromuecst COCyIbl.
18.01 JlaboparopHas pabora O0opyaoBaHHe IS
«M3roToBiieHne MojieNn | 1abopaTopHBIX  paboT U
18 dboHTaHA» YYCHHYECKHUX OIBITOB (Ha
25.01 JlaGoparopHas paboTa Gaze kommextos i OI'D
«U3roroBienune MOJICTIH
19 dbonTana»
01.02 3akoH [lackais. /laBnenue B
KHUJIKOCTSIX M ra3ax.
['mnpaBiaruecKue MaIuHbIL.
20 CooOmraroniyecst CoCy/sl.
08.02 Britankuparomias cuna. 3akon | OGopynoBaHue TUTS
21 Apxumena. nemoncTparmii Relion
15.02 JlaGopatopHas paboTa Oo6opynoBanue ais
«BplsicHeHHe YCIIOBHSA | JIabOpaTOpHBIX  paboOT u
TUTaBaHUS YYCHUYCCKUX OIBITOB
22 TEI».
22.02 binok 3ana4 Ha 3akoH [lackansa, | OGopymoBanue TUIst
23 3aKOH ApXuUMesa. nemouctparmii Relion
01.03 bnox 3ama4 Ha 3akoH [lackais,
24 3aK0H Apxumena.
5. Cratuka (104)
25 | 15.03 brnok. Peryar. Ob6opynoBanue IS
29.03 PaBHoBecMe  TBepabIX  Tejr. | CMOHCTpallid
MomeHT cuibl. I IpaBuio
26 MOMEHTOB.
05.04 LlenTp TsoKecTH. | OOopynoBaHue TUIST
Uccnenosanue Pa3IU4YHBIX | TEMOHCTpPALUA,
27 MEXaHUYECKUX CHUCTEM o0pa3oBaTeNbHbII Habop 1O
12.04 KomOunupoBaHHble 3a1au, MCXaHUKE, MCXaTpOHUKE 1
HCTIOMB3YS yCIOBHS pobotorexHuke [Iumuapa
28 paBHOBECHS.
19.04 KoMOuHMpoBaHHbBIE 33a1a4H,
UCTIOJNB3YS YCIIOBHS
29 paBHOBECHSI
26.04 JlaboparopHas paborta O6opynoBanwue st
«M3roroBnenue paboraromeil | mabopaTOpHBIX pabot
CUCTEMBI OnokoB». | Releon wu  ydyeHmueckux
Odopmnenue OTIBITOB (Ha Oaze
30 paboThl. KOMILIEKTOB st OT'D
10.05 Pabota Hajl MPOEKTOM
«baokny.
JlabGopatopnas pabora
«M3roroBnenune paboTaromei
31 CHUCTEMBI OJIOKOBY.
17.05 JlaGopaTtopHnast pabora O6opynoBanwue st
32 «M3rorosnenue padoratomeil | JabopaTOpHBIX pabot
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CUCTEMBI OJIOKOBY.

Releon  wu yueHmyeckux
OITBITOB

33

24.05

Odopmienue padoThI.

34

31.05

3amuTa MpoeKTOB.

KommnbrorepHoe
obopynoBaHue
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KanengapHo-TeMaTH4YecKoe ILIAHHPOBaHHUeE 8 Kiiace

/o

Jara
MIPOBEICHUS
Ilnan | dakr

Tema 3ausaTusa

HUcnosb3oBanue
o0opynoBaHust
LHeHTpa
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»

[IpUMEYaHue

1. BBeaenune (14)

07.09 BBognoe 3amsatue. llenm u | KommbrorepHoe
3a1a4u Kypca. TexHuka | obopynoBaHue
1 0€30IacCHOCTH.
2. TenoBbie siBieHus (12 )
14.09 Paznoobpaszue temoBbix | KommbrorepHoe
sBiieHud. TernoBoe pacimuperue | 000pyaoBaHue
2 TeJI.
21.09 JlabopaTopHasi padora Ob6opynoBanue ams
«M3MeHeHUs1 IJHHBI Teja 1a00paTOPHBIX padOT
NpUHATPEBAHUM U u YUEHUUECKUX
3 OXJIAKTEHUID). OTIBITOB
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28.09

Ternonepenauya HabGnronenue
TETUIONPOBOAHOCTH BOJIBI U

O6opynoBanue  yis
JIEMOHCTpALINI

4 BO3/yXa.
05.10 Jlaboparopnasi padora OO6opynoBanue st
«H3mepenne yneabHOi 1abopaTopHBIX paboT
TEeMI0EMKOCTH u YUCHHUYECKUX
5 Pa3JIMYHBIXBELIECTBY. ompiToB  (Ha  0Oasze
12.10 [1naBieHue U OTBEPIEBAHME. KommtekToB /it OT'9
JlabopaTtopHas padota «OTirBKa
6 napauHOBOTO COJITATUKAY
19.10 JlabGopaTopHas padora O6opynoBanue st
«Hao/onenue 3a 1a00paTopHBIX paboT
MJIaBJIeHUEMJIBIA» u YUECHUYECKUX
7 OTIBITOB
26.10 Pemtenne onuMnomaaaeIx 3amady O6opynoBanue  JyIs
Ha ypaBHEHUE TEIJIOBOTO | JEMOHCTpaLUi
8 Oananca
09.11 Pemienue onuMnuaaHelx 3a1a4 O6opynoBanue 1
9 Ha pacqéT TCIUIOBBIX IIPOLIECCOB I[eMOHCTpaIII/Iﬁ
10 | 16.11 JlaGopaTopus kpuctamiorpadpuu.
23.11 Hcnapenue u KoHIEHCAIUS. O6opynoBanue st
11 JIEMOHCTpALIUI
30.11 CocraB atmMocdepsl, O6opynoBanue A
HaOJI0ICHNE TIepexo/ia JIEMOHCTpAIIHA
HEHACHIIEHHBIX I1apPOB B
12 HaCBIILIEHHBIE.
07.12 BnaxsocTps Bo3nyxa Ha pasHeix | OOopynoBanue — Juis
13 KOHTHHEHTaX JIEMOHCTpAIIHA

3. DaekTpuyeckue siBjaeHus (84)

14.12 Mukpomup. Mojienu atoma, O6opynoBanue  JIst
14 cymectBoBaBiue 0 Hadana XIX | memoHcTpanuit
21.12 Hcropust OTKpBITUA U JEHCTBUS KommnsrorepHoe
15 raJIbBAHMYECKOTO HJIEMEHTA o0opyoBaHue
28.12 Ucropus CO3JaHMS
351eKTpOohopHOH
16 MaITHHBI
11.01 OneiTel Bonbra. Onekrpuueckuii | KomnsrorepHoe
17 TOK B AJICKTPOJIUTAX. obopynoBaHue
18.01 Pemenne onumnuagaeix 3aaa4d Ha | O6opynoBanue IS
18 3aKOHBI TIOCTOSTHHOTO TOKA JIEMOHCTpAITHI
25.01 Habuntonenue 3aBucuMocTH Ob6opynoBanue s
COIIPOTUBIICHUS IPOBOJHHUKA OT | JIEMOHCTpAIUi
19 TEMIEPaTypHI.
01.02 JlabopaTopHasi paGora Ob6opynoBanue st
«Omnpenesienue 1a00paTOpHBIX PaboT
CTOMMOCTH u YISHHUECKIX
U3PacX0/10BAHHOI ompiToB  (Ha  0Oasze
3JIEKTPOIHEPrum KoMIUIEKTOB i1t OI'D
20 10 MOIIHOCTH MOTPeOuTeNIs U MO
CYCTUYMKY»
08.02 Pemienue onuMnuaaHeIx 3a/1a4 Ob6opynoBanue s
21 Ha TEIUIOBOE JICHCTBUE TOKA JIEMOHCTpAIi

4. JjeKTpoMarHuTHbIe sABJIeHus1 (34)

22 [ 15.02 |

| QHGKTpOMaFHI/ITHBIC SIBJICHUS.

| O6opynoBarne s
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DNEeKTPOU3MEPUTEIbHBIE JIEMOHCTpAIIHA
pUOOPHI.
22.02 MaruuTtHasg anoManus. | OGopynoBanue st
MaruautHsl Oypu JIEMOHCTpAIIHI
23
01.03 PasHoBuaHOCTH
24 AJICKTPOIBUTATEIICH.
5. OnTnyeckue siBjaenus (74)
15.03 HcTouHukm cBeTa: TEIUIOBEIC, O6opynoBanue  JyIs
25 JIOMUHECIIEHTHBIE JIEMOHCTpAaLHii
29.03 MHoOrokpaTHoe n300pakeHue
MpeaIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKaJiax.
05.04 M3roToBUTH NEPUCKOI U C €TI0 O6opynoBanue  ams
MTOMOIIIBIO IIPOBECTH | JACMOHCTpAIUi
27 HaOII0eHUS
12.04 [IpakTHueckoe UCIOIb30BaAHNE O6opynoBanue st
28 BOTHYTBIX 3epKall JEMOHCTpAIIHiA
19.04 3pUTENBHBIE WIUTIO3UH, O6opynoBanue A
MTOPO’KIAeMbIe TIPEITOMIICHHEM JIEMOHCTpAIIHA
29 cBera. Mupaxu.
30 | 26.04 Pa3BuTHE BOJTOKOHHOW ONTHKU
10.05 Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKA B HAIIECH KU3HH . KommerorepHoe
33 | 24.05 Panuo u reneBuneHue obopynosanue
31.05 AnbTEpHAaTUBHBIE HCTOUYHUKU
34 sHepruu. Buael anexkrpocraniui
KanengapHo-remaTuveckoe miannpoBanue 9 kiacc
Ne | lara Tema 3ausiTus Hcnoab3oBanue NpUMEYaHue
/1 | IPOBEJICHUS 00opy0BaHuA
Ilnan | dakT HEHTpa .
ecTeCTBEHHOHAYYHOil
U TEXHOJIOTUYECKOMH
HANPaBJIEHHOCTEH
«Touka pocra»
1. Beeaenue (14)
01.09 BBognoe 3amarue. llenmn u | KommbrorepHoe
3aJIaun Kypca. Texnuka | obopyaoBanue
1 0€301MacHOCTH.
2. Kunematuka (7 4)
08.09 CriocoOb1 onricaHust ObopynoBanue st
2 MEXaHHYECKOTO JIBUKCHHS JIEMOHCTpPAITHHA
15.09 [IpsiMonuHEITHOE paBHOMEPHOE O6GopynoBanue ISt
JIBUKCHHE 1o TUTOCKOCTU? | IEMOHCTpAIuit
Cmortps
3 13 KaKOM TOYKHU HAOII0IATh
22.09 OTHOCHUTENBHOCTD IBUKEHHUS. O6opynoBanue  ams
4 CiioxeH1e OBIKESHUM. JIEMOHCTpALII
5 29.09 Jlabopamopuvie pabomeor: O6opynoBanue st
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«HA3yuyeHue TBUKEHHSI CBOOOTHO | TAOOPATOPHBIX paboT
najawiulero reaay, «syuenue | u YUEHUYECKUX
ABUKEHHS TeJia 1o OTIBITOB
OKPY>KHOCTH»
06.10 Kak u xyna nonerena sumneBas | OOopymoBanue — Juis
koctouka? Pacuer TpaekTopun JIEMOHCTpALII
JBUKEHUS TEJl U IIEPCOHAKEN
paccka3oB P.Pacns 0
6 MioHxay3eHe
13.10 Hcropudeckas peKOHCTPYKIIHS O6opynoBanue  ajs
OTIBITOB lanunes II0 | IeMOHCTpaIuit
OTIpeIeNICHUIO
7 YCKOpEeHUsI g.
20.10 OmnpeneneHne CKOPOCTH OGopynoBanne st
PaBHOMEPHOTO JIBIKEHUS TIPH JIEMOHCTpAIui
HCIOJIb30BaHUU TPEHaXepa
8 «OeroBas IOPOKKay.
3. Innamuxa (84)
27.10 Cuna Bonu, cuna yoexxnenus win | OOopynoBanue Ui
9 cuia - (pusnueckast BenuuuHa? JIEMOHCTpaLMi
10.11 Jlabopamopnas paboma: O6opynoBanue st
10 «H3mepeHne Macchl TeJIa» 1abopaTopHBIX paboT
17.11 JIBiKeHHe Tena mox geiicteuem | 1 YICHHHICCKHX
11 HECKOIBKUX CHJI OIIBITOB
2411 JIBH>KE€HHE CHCTEMBI CBSI3aHHBIX O6opynoBanue  amus
12 TE JEMOHCTpALIHIT
01.12 Jlabopamopuoie O6opynoBanue st
paoomur: «U3yyenue 1abopaTopHBIX paboT
TpPeHHu | U YUEHUYECKUX
13 SICKOJTbIKEHMD> OIBITOB
08.12 JuHamuka paBHOMepHOro | OOopynoBaHue  AJs
14 JIBUOKEHUS TI0 OKPY/KHOCTH JEMOHCTPAIMI
15.12 Uctopus paszButus | OGopynoBaHue s
MIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoti. Conneunas
15 cucTema.
22.12 OTKpbITHS HA KOHUUKE TIEpA. O6opynoBanue s
[IepBbIe UCKYCCTBEHHbIE | JEMOHCTpaLUl
CIYTHUKH
16 3emiu.
4. Umnyabc. 3aK0H coxpaHeHHs1 uMITyJibca (34)
17 | 29.12 Kak BbI IXTy Ha30BeTe... KommnsrotepHoe
12.01 PeaktuBHOE JBIKEHUE p | OOopysioBarme
18 MpUpO/IE.
19.01 Paccnenoanue /ITII ¢ nomompro | KomnsrorepHoe
19 3aKOHA COXPAHEHHUs UMITyJIbCa o0opyoBaHue
5. CraTtuka (24)
26.01 Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue HEHTPOB Mace n1abopaTopHBIX paboT
Pa3JIMYHBIX TeJl (TPH u YUEHUYCCKUX
20 crnocoda)» OIBITOB
02.02 [Ipumenenune npocteix | KomnbrorepHoe
MEXaHU3MOB B CTPOUTENBCTBE: OT | 00OPYAOBaHHE
3eMJISTHKH 10
21 Hebockpebda
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6. Mexannuyeckue KojaeGaHus U BOJHBI (34)
09.02 Bunsl MAasiTHUKOB u ux | OGopynoBanue  is
22 KOJIeOaHui JIEMOHCTpALINH
23 | 16.02 Uto nepeHocHT BoJiHA?
02.03 KonebarenpHble  cUCTEMBI B
24 MIPUPOJIC U TEXHUKE
7. DNeKTPOMArHUTHbIE KOJIeOaHUsSI M BOJIHBI (24)
09.03 DKcnepuMeHTalbHas IPOBEpKa Komnbroreproe
25 cBOWCTB DM BOJIH. o0opyaoBaHue
16.03 Uccnenosanue KommnsrorepHoe
AJIEKTPOMArHUTHOTO o0opyoBaHue
26 n3nydenuss CBU-neun
8. OnTuka (44)
30.03 Hzrorosiaenne Mmoaean Komnbroreproe
27 KaJseiiockona. o0opyaoBaHue
06.04 DKCcrepuMeHTaIbHask IPOBEpKa O6GopynoBanue st
28 3aKOHA OTPAKCHUS CBETA. JEMOHCTpAIIHiA
13.04 Jlabopamopnas paboma: O6opynoBanue ajst
«H3mepenne 1a00paTopHbIX paboT
noKa3zarteJis U YYCHUYECKUX
29 NP eJIOMJICEHHS BOJIBI» OTIBITOB
20.04 Kak ornnuarorcs nokaszarenu O6opynoBanue  ajs
30 HpeIOMJIEHH S [IBETHOTO CTEKIIA JIEMOHCTpPAIMI
9. ®u3uka aToMa U AaTOMHOTO siApa (44)
27.04 [lornomenne wu  ucmyckanue | KommbrotepHoe
cBeTa o0opynoBaHue
31 aromamu. OnTu4eckue CrekTpsl. | KommeproTepHoe
11.05 Vsmepenne KIIJI commeunoii | ©00PyAoBaiue
32 Garapen
18.05 BnusiHre paamnoakTHBHBIX
33 U3JIy4EHUH Ha JKUBBIE OPTaHU3MBI
25.05 CnocoOsI 3a1IuThl OT
34 pasvoOaKTUBHBIX U3ITy4EHUN

Ypoxu nposooamca c¢ ucnonvzosanuem o60pyoosanua uyenmpa «Touxka pocmayn: OecipOBOIHOM
MYJIbTUAATUYUK, IATYHUK abCOJIIFOTHOTO JaBJICHHA, JAaTYWK TEMIICPATYPhI HCCHe)IyeMOﬁ Cp€abl, OaT4YUK
MarHUTHOTO TIOJS, JATYUK OAJIEKTPUYECKOTO HAIpPSHKEHUS, JaTUYMK CHUJIIbl TOKA, JATYHK aKCeJIepOMETp,
000pyI0BaHUE IS IEMOHCTPAIIMH OIIBITOB.
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