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|. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOT'PAMMBI 110
®U3NUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst OynyT c()opMHUpPOBAHBI CIECIYIONIUE JUYHOCTHBIE Pe3yJbTAThI B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSM POCCUUCKUX YUEHBIX--(DU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAUYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3THUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ rapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IIEHHOCTH (M3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHUE LIEHHOCTH Oe30macHoro oOpas3a *HU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBJIeHHOCTH,
TpeOYIOMIKMX B TOM YHCIIC U (PU3NUECKUX 3HAHUIM;

- HHTEpeC K MPaKTHUECKOMY U3Y4YEHUIO podeccui, CBI3aHHbIX C (PU3NKOM;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

- OpHUEHTalMsl Ha MNpPUMEHEHHE (QU3NYECKUX 3HAHUU JUIs peleHus 3axad B 00sacTu
OKpY’KaIOIEN Cpenibl, IUNIAHUPOBAHUS MOCTYIIKOB M OLICHKH MX BO3MOXHBIX MOCJEICTBUM
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U IMyTel UX pereHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3nUecKoil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;



® - CTpeMIICHHE aHATM3UPOBAThH U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e - OIICHKa CBOMUX JCHCTBHI € y4E€TOM BIMSHHMS HAa OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
[J100aBHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeCTBUA

Bba3zoBble Jioruyeckue eiicTBUS:
® BBISIBIISITH M XaPAKTEPU30BaTh CYIIECCTBEHHBIC TIPU3HAKN O0OBHEKTOB (SIBIICHUH ),
® YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIINUA, OCHOBAHHUS JIsi 0000IIECHUS 1
CpPaBHEHUS,
® BBEISIBIISITh 3aKOHOMEPHOCTH W IMPOTUBOPEUHS B paccMaTpUBAcMbIX (DaKTax, MAHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKHUM SBIICHUSM;
® BBISIBIISITh  TTPUYMHHO--CJICJICTBEHHBIC CBSI3U TPH HM3y4eHUH (U3HUYECKUX SBICHUA H
MPOLIECCOB, JIeNaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3UUECKIX BEJTUUMH;
® CaMOCTOSITEIBHO BBHIOMpATh CIOCO0 perieHus: ydeOHol (u3nueckoil 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp Haubolee MOAXOISAIIET0O € Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble uccienoBaTebcKue AeiiCTBUS:
® ICTIOJTH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH TI0 CAaMOCTOSITEIEHO COCTABIICHHOMY IUIaHY OIBIT, HECTOXKHBIN (U3NISCKUN
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NUECKOTO SIBICHUS;
® OI[CHUBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTH MH(OPMAIHIO, MOJYYCHHYIO B XOJE
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;
® CAaMOCTOSITEIEHO (OPMYITHPOBATH 000OIIEHHUS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOIIOICHUS, OTBITA, UCCIICIOBAHMUS,
® [IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (U3UYECKUX TPOLECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMEHATh PA3IMYHBIE METOMAbI, MHCTPYMEHTBHl U 3alpoChl MPU TOUCKE U OTOOpe
uH(pOpPMAIIUK WIH JAaHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3ndeckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HMH(DOPMAIMIO PA3TUYHBIX
BUJIOB B (DOPM Ipe/ICTABICHHUS;
® CaMOCTOSITEIBHO BBIOMPATh ONTUMAIbHYIO (opMy mpeacTtaBieHuss uHGoOpManuu u
WUTIOCTPUPOBATL pellaeMble 3aJadqd HECIOKHBIMU CXEMaMHW, JHarpaMMaMH, HHON
rpaduKol U UX KOMOMHAITUSIMU.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ el CTBHUS:



®B X0J¢ OOCYXIeHHs Y4eOHOro MaTepuasia, pe3yJbTaToB JabOpaTOpHBIX paboT H
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O00CY)KJaeMON TEMbI U BBICKA3bIBaTh HJICH,
HalleJICHHbIE Ha PELICHUE 3aaul U MOAepKaHue O1aroXKenaTeIbHOCTH OOICHNUS;

® COIIOCTABIATh CBOM CYXICHHA C CYXKICHHAMH JPYTUX YYacCTHHKOB JHAajora,
0OHapy>KUBATh Pa3IMYME U CXOJICTBO MO3HIINN;

® BEIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IIMChbMEHHBIX TEKCTaX;

eIyONMYHO  TPEACTABIATH  PE3YJNbTAThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

® IOHUMATh U MCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBHUyalbHOW pabOTHI IpU
pELICHNH KOHKPETHOU (PU3NYECKOI MPOOIIeMbl;

®IPUHMMATh IEIH COBMECTHOW JESTENbHOCTH, OpPIraHM30BBIBATh JACHCTBUSA MO €&
JOCTHXKEHUIO: PACIpesesIiTh PO, 00CYXKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BEITIOJIHATH CBOKO 4YacTh pPa0OTHI, AOCTHrash Ka4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;

® OIICHMBATh KaueCTBO CBOETO BKJIaZa B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyITHMPOBAHHBIM YYaCTHHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JeHCcTBUS

Camoopranu3anus:

® BBLISIBIISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUSX, TPEOYIOUIUX AJIs PELICHHS
bu3NYECKUX 3HAHMIA;

® OPUEHTHUPOBATHCA B PA3NUYHBIX MOJAXOJaX TMPUHATUS pelleHud (MHAUBHIYaAIbHOE,
MPUHSITHE PEIICHUS B TPYIIe, MPUHATHE PEIICHUHN TPYIIIOii);

© CaMOCTOSITEIBHO COCTABJIATH AQITOPUTM pelieHus (U3MUYECKON 3aJaud WU TIJ1aHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIpeiaraéMble BAPUAHTHI PEIICHUI;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeuiaraTh IJaH e€ N3MEHEHNU

© O0BSCHATH MPUYHHBI JOCTUKEHUS (HEIOCTHXKEHUS) PEe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHCIIE B XOJ BBHIMOJHEHUS (PUINUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYyaIluii, YCTAHOBJIEHHBIX OIITNOOK, BO3HUKIIUX TPYAHOCTEM;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBUSM;

® CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro;

eMpu3HABaTh CBOE TMPaBO Ha OMIMOKY MpHU pemieHur (QU3NYECKux 3amad Wil B
YTBEPKJICHUSIX Ha HAy4YHbIE TEMBI M TAKOE K€ MPaBo JAPYroro.



Ynueepcaﬂbnble KOMMYHUKamueHbole delicmeus

Obwenue:
- B XOJi¢ OOCYXKJIeHHsS y4eOHOro Marepualia, pe3yJbTaToB JIa0OpPaTOPHBIX PabOT M MPOEKTOB
3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYKJAaeMON TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
pelIeHne 3aaui U MoJiepKaHue OJ1aroKenaTeIbHOCTH OOLICHNUS;
- COIIOCTAaBJISITh CBOU CYXICHUS C CYXICHHSIMH APYIHMX YYaCTHUKOB JHajiora, oOHapyXHWBaTh
pa3JIM4KE U CXOJICTBO MO3ULIHIA;
- BBIpAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MMChMEHHBIX TEKCTaX;
- MyOJIMYHO TMPEACTABISATh PE3YIbTATHl BBIMTOJHEHHOTO (DPU3MYECKOro OmbITa (IKCIEPUMEHTA,
UCCIICIOBAHHMS, TIPOCKTA).

Coemecmnasn deamenpHocmy (COMpyoOHUYECmMeo):
- TIOHUMATh WM WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHJIHOM W WHAWBHUIYAIBHOH pPabOTHI TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;
- IPUHUMATH 1IEJTU COBMECTHOMW JICATEIIbHOCTH, OPTaHU30BbIBATh JICHCTBHS O €€ JOCTHIKEHHIO:
pacrpenensTb poiid, OOCYXJaTh TMPOLECCHl W Pe3yJbTaThl COBMECTHOW pabOThI; 0000IIaTh
MHEHHS HECKOJIbKUX JIFOJICH;
- BBINOJHATH CBOK 4YacTh pabOThI, JOCTHTas KAadyeCTBEHHOTO pe3ylibTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPIWMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
- OLICHWBATh KA4eCTBO CBOCTO BKJIaJa B OOMMH MPOIYKT IO KPHUTEPHUSIM, CAMOCTOSTEIBHO
c(OpPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

Yuueepcanwvnuie pecynamuensie oeiicmeusn

Camoopzanusayun:
- BBUIBJIATH NPOOJEMbl B KM3HEHHBIX M YUEOHBIX CHUTyalUsAX, TPEeOYIOLUMX I pELICHUS
bu3nyeCKuX 3HAHMIA;
- OPUEHTHPOBATHCS B PA3IMUHBIX MOAXO0JAX MPUHATHS pelleHUH (MHAMBUIYAIbHOE, MPUHITHE
pelIeHs B TpyIIIe, IPUHITHAE PEIICHUS TPYIIIIO);
- CaMOCTOSITENIbHO COCTaBJIATh alrOPUTM pelleHus (pu3Mueckod 3agayd WIM IUlaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUMXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBATh MpeaaracMble BapuaHThl peIleHuil;
- JIenath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camorxonmpons (pehrexcusn):
- IaBaTh a/ICKBaTHYIO OIICHKY CHTYalllu M MpeJiaraTh IIaH €€ N3MEHEHHS,
- OOBSCHATH NPUYMHBI JOCTHXKEHHsS (HEIOCTHMIKEHUs) pe3yJabTaTOB JESATEIbHOCTH, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;
- BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHCIIE B XOJ BBINOJHEHHUS (PU3NYECKOTrO
UCCIICIOBAaHHS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIMXCS CHTYallWH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LI€TIU U YCIOBHUSM.

Imoyuonanvrulii unmenekm:
- CTaBUTH ce0si Ha MECTO JIPYroro yesjoBeKa B XOJE CIopa WIH JTUCKYCCHHM Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOro.

Ilpunamue ceds u opycux:
- IPU3HABATh CBOE MPABO Ha OIIMOKY NPU PEeIICHUH (PU3UUECKUX 3a/1a4 UM B YTBEPKACHUAX Ha
HayYHBIE TEMBI M TAKOE JKE MPaBO APYTOToO.

1. Coaep:xanue yueGHOro npeamera, Kypca



JlaGopaTopHbie

Paznenst Conepxxanue paboTI
Ousuka - Hayka o npupoae. Duszmueckue | 1. OnpenencHue HeHbI

= SIBJICHUS. dusznueckue CBOIiCTBa TeJ. | AeTeHUs

N HabGmronenne u onucanue (QU3NYECKUX SBICHUH. | HK3MEPHUTEIHLHOTO

o Ouznyeckue BenuuuHbl. M3mepenus usuueckux | npudopa.

5 BEJIMYMH: JJIMHBI, BPEMEHH, TEMIIEPATYpHI.

§ Ouznyeckue nmpudopsl. MexryHapoiHas cucreMa

M equHul. TOYHOCTH M IOIPEIIHOCTh WU3MEPECHMM.

dusuka u TEXHUKA.

[TepBoHaYabHBIC
CBEJICHUS O CTPOCHUH
BemecTBa (6 )

Crpoenue BemiectBa. OTMBITHI, JOKa3bIBAIOIINE
aTOMHOE CTpOCHHE  BEIECTBa. TenmoBoe
JIBU)KEHME aTOMOB M MOJIEKYyJ. bpoyHoOBckoe
neuxkenue. uddysus B razax, KHIKOCTAX H
TBEPABIX  Tenax. B3aumopencTBUE — YACTHUI
BEIllECTBA. ATperarHbple COCTOSIHMS BEIECTBA.

Mogemm CTPpOCHUA TBCPAbIX TCII, JKHUJIKOCTEH U
ra3oB. OOBICHEHHE CBOMCTB Ia3oB, )KI/I,Z[KOCTeﬁ nu
TBCPABIX TCII Ha OCHOBC MOJICKYJISIPHO-
KHHCTHYCCKHX HpeﬂCTaBHeHHﬁ.

2. OnpeneneHue
pa3MepoB MaJbIX TeJ.

B3aumoaelicTtBue Te
(23 )

Mexanunyeckoe nasmxeHue. Tpaekropus. IlyTs.
PaBHOMEpHOE UM HEPAaBHOMEpPHOE JIBH)KECHHE.
CkopocTb. ['padukn 3aBUCUMOCTH ITYTH U MOJTYJIS
CKOPOCTH OT BpEMEHHM JBWKeHus. Muepuus.
WNueptHOCTL Ten. B3ammopeiictBue ten. Macca
Tena. HM3mepeHne Maccel Tena.  IlnotHOCTH
BemiectBa. Cwmma.  Cuna  Tsoxectu.  Cula
ynpyroctu. 3akoH ['yka. Bec Tena. CBszp Mexnay
CUJION TSKECTH M MAaCCOM Tena.

Cuna TIKECTU Ha JIpYTUX IJIaHeTax.
Jnnamomerp. CrnoxxeHue JIBYX cHII,
HaIpaBJIEHHBIX o OJHOU MIPSIMOU.

PaBuoxeiictByromas nByx cwi. Cuiia TpeHHS.
O®uznyeckas npupoga HebecHbIX Ten CoTHEeYHOM

3. U3mepenue maccel
TeJa Ha PhIYaXKHBIX
Becax.

4. Usmepenue o0bema
Tena.

5. Onpenenenue
IJIOTHOCTHU TBEPAOIO
Tena.

6. I'panyupoBanue
IPYKUHBI U
M3MEPEHUE CUIT
JTUHAMOMETPOM.

7. U3mepeHue cuiibl
TPEHHUSI C TIOMOIIBIO

BosnyxonnaBanue.

CHCTEMBI. JTIMHAMOMETpa.
. HaBnenue. JlaBnenune tBepapix ten. JlaBnenwe | 8. OnpeneneHue
E = raza. OOBsCHEHHE aBJCHUS Tra3a Ha OCHOlie BLITanKnliafomeﬁ }
% MOJIEKYJIIPHO-KUHETUYECKHUX MPEACTABJICHUM. | CHIIBI, IEUCTBYIOIIEH
3;,-\ Ilepenaua npaBieHUs Ta3aMM U KUAKOCTAMU. | HA OTPYKEHHOE B
R : 3akon Ilackamsa. CooOmmiarommuecs  COCYIBL. | KUAKOCTD TEIO.
5 5 o | AtMocdepHoe naBienue. Metoasl u3Mepenus | 9. BbisicHenue
= % atMocepHoro nasieHus. bapomerp, MaHOMETp, | YCIOBUH IUIaBaHUS
% ; MOPIIHEBOU KU IKOCTHBIN Hacoc. 3akoH | Teya B JKUIKOCTH.
[Lj[ Apxumena. Vcnosus IUIABaHUS TEIL




PaGora u
MOIITHOCTb.

Oueprus (13 4)

Mexanudeckas padotra. MomHocTh. [IpocThie
M€XaHU3Mbl. MOMEHT CUJIbI. Y CIIOBUSI PABHOBECHS
ppiyara. «30JI0TO€ NpaBUIIO» MEXaHUKU. Bunibl
paBHOBecHs. Ko QUIIMEHT MOJIe3HOTO ACHCTBHS
(KTTT). DHeprusl. [ToTenuanpHas u
KHUHeTH4eckas sHeprus. [IpeBparienue sHeprumu.

10. Brrsicuernue
YCIJIOBHSI paBHOBECHS
phIyara.

11. Onpenenenune
KII mpu nogbeme
TeJa 10 HaKJIOHHOH
IUIOCKOCTH.

Hrorosasi kouTposbHas padora (1 1)

TemnnoBelie siBneHus (23 4)

TeruioBoe nBmxkeHHe. TeruioBoe paBHOBECHE.
Temnepatypa. BHyrpenHsis sHeprus. Pabora u
teronepenaya. TernonpoBogHocTs. KoHBeKIys.
N3nyyenne. KonuyecTBo TEIUIOTHL. Y I€IbHAA
TEIUIOEMKOCTh. Pacder konuuecTBa TEIUIOTHI IPU
TEI1000MeHe. 3aKOH COXPAaHEHUS U IIPEBPAICHUS
SHEPruu B MEXAHUYECKUX M TEIUIOBBIX IIPOLIECCaX.
[InaBneHne u OTBEplEBaHUE KPUCTAIIMYECKUX
Ten. Y ienpHas TervioTa IasieHus. Mcnapenue u
koHAeHcauus. Kunenue. BnaxHocTs Bo3ayxa.

VY nenbHas TEIIoTa napooOpazoBaHMUsL.
OObsicHEHHE M3MEHEHHUs arperaTHOro COCTOSHUS
BELIECTBA HA OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX
npeacrasienuii. [IpeoOpazoBanue »dSHEpruum B
TEIUIOBBIX MalllMHaxX. JIBUraTtenbp BHYTPEHHETrO
cropanus. [lapoBas TypOuna. KIIJ[ TermmoBoro
JIBUTATEJIS. DKOJIOorn4ecKkue po0IeMbl
VICII0JIb30BaHUs TEIUIOBBIX MAllIKH.

1. CpaBHEeHUE
KOJIMYECTB TETIOThI
IIPU CMEUINBAaHUU
BOJIbl pa3HOU
TEMIIEPATYPHI.

2. U3mepenue
yAEIbHOU
TEIJI0EMKOCTH
TBEPAOro Tela.

3. Usmepenue
BIIQXKHOCTH BO3]yXa.

Onexrpuueckue sBueHus (29 )

Onextpuzaius Ten. J[Ba poja 3IEKTPUUYECKHX
3apsoB. B3aumonencTBUE  3apsDKEHHBIX — TEIl.
[TpoBOAHMKH, OUAIIEKTPUKUA U IOJYNPOBOJHUKH.
OnekTpuueckoe  mojie.  3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsja. JennmocTs
AIIEKTPUYECKOro 3apsna. OyeKTpoH. CrpoeHue
aToMa. DJeKTpuuecKuil Tok. [leiicTBue

AIIEKTPUYECKOTO TOJISI HA AJIEKTPUUECKUE 3apsi/Ibl.
Hctounukn Toka. OnekTpuyeckas uenb. Cuia
TOKa. DneKTpUuyYecKoe HaIpsDKEHUeE.
DNEeKTpUYEcKoe CONpOTHBIEHHE. 3akoH OMa mis
ydacTka LEeMH. [TocnenoBarensHOE U
napaijelibHOe COeIMHEeHHe MPOBOJHUKOB. PaboTta
U MOIIHOCTh DJIEKTPUYECKOI0 TOKAa. 3aKOH
Jbxoyna - Jlenna. Konpencarop. Ilpasuna
0€30MacHOCTH MPH paboTe C IIAEKTPONPHOOpaMu.

4. Coopka
AIEKTPUYECKON e
Y U3MEPEHUE CUJIBI
TOKa B €€ pa3IN4HbIX
y4acTKax.

5. U3mepenne
HaIpsKEHUs Ha
Pa3IMYHBIX y4acTKax
AIIEKTPUYECKON LIEIH.
6. PerynupoBanue
CHJIBI TOKA PEOCTATOM.
7. U3mepenue
COIPOTHUBIICHUS
IIPOBOJAHMKA MPU
IIOMOLIY aMIIEpMeTpa
U BOJIETMETPA.

8. U3mepenue
MOIIHOCTH U PabOTHI
TOKa B DJIEKTPUYECKON
Jamre.




OnbiT Opcrena. MarnutHoe mnosne. MarautHoe

9. Coopka

Ckopocth 3ByKa. BeicoTa, TeMOp UM TPOMKOCTH
3BYKa. JX0. 3BYKOBOW PE30HAHC.

3 1oJie MPSMOT0 TOKa. MarHUTHOE TOJe KaTYIIKH C | BJIEKTpOMarHuTa u
E E TOKOM. [locTOsiHHBIE MarHuWThl. MarHUTHOE MOJIE | UCIBITAHUE €TO0
T — | HOCTOSIHHBIX MarHUTOB. MarHuTHOE 1OJIE 3EMIIU. | NEHCTBUSL.
% E BzaumoneiictBue MAarHuTOB. HetvictBue | 10. U3yuenue
g o MarHUTHOTO TOJSi HAa TPOBOAHUK C TOKOM. | DJIIEKTPHUYECKOTO
% 2 ONeKTpUYECKUil IBUTaTENb. JIBUTaTelIs
s HOCTOSIHHOTO TOKa
(Ha MOJIEIH).
= HcTounuku CBETa. [Tpsimonuneitnoe | 11. [Tonyuenue
% pacrpocTpaHeHue cBeTa. Buaumoe nBHXEHHE | H300paskeHUs MPU
5 | ceeTmiL OtpakeHue cBeTa. 3aKOH OTPAKEHUS | [IOMOILH JIMH3BI.
3; ceera. Ilimockoe 3epkano. IIpenomienue caera.
2 = | 3akoH mnpemomsieHus cBera. JImH3bL QDOKycHOE
S paccrosHue JMH3bl. ONTHYECKas Cujia JIMH3BL
2 N3o00paxenus, npaBaeMble JMH30M. [7ma3 kak
© onruyeckas cucrema. OnTudeckue npudopsl.
HTorosasi kouTpoJsbHas padora (1 4)
Marepuansnas  Touka. Cucrema  otcuera. | 1. MccnenoBanue
[lepememenne.  CKOpOCTh  MPSIMOJUHEHHOIO | pABHOYCKOPEHHOIO
= paBHOMepHOro  JBWXeHus.  llpsmonuHelHoe | nBMOKeHUs 0e3
E > | pABHOYCKOPEHHOE  JIBIJKCHUE: MTHOBEHHAsI | HA4YaJIbHON CKOPOCTH.
)E & CKOpOCTh, ycKopeHue, nepemeuienue. ['padpuku | 2. U3mepenue
S = 3aBHCUMOCTH  KHHEMAaTHYECKMX BEJIWYHH OT | YCKOPEHHUS
S = BPEMEHU IpU PABHOMEPHOM U PABHOYCKOPEHHOM | CBOOOJHOIO Ma/IeHUs.
= E IBWKEHUH. OTHOCHTENBHOCTh MEXaHHYECKOTO
R © | ABWKEHHS.
E E ['eonieHTpHUYeCKast ¥ TETUOIEHTPUIECKAs! CHCTEMBI
S = | mupa. MHepuuaspHas cucTeMa OTCUYeTa. 3aKOHBI
R Hrrorona. CBoOoxmnoe mnanenune. HeBecoMOCTb.
3akoH BceMHUpHOro TsroreHus. Mmmynsc. 3akoH
COXpaHEHHs UMITYJIbca. PeakTHBHOE BM)KEHUE.
KonebarensHoe nemxenue. Konebanus rpysa Ha | 3. MccnenoBanue
= pYXHUHE. CBo0OoIHBIE KoJe0aHus. | 3aBUCUMOCTH Iepuo/ia
= ~ | Konebarenpuas cucrema. MasTHUK. AMIUIMTY/A, | ¥ 4aCTOThI CBOOOIHBIX
S g nepuon, dactota kosieOanuid. [IpeBpamienue | koneOaHuii MasTHUKA
% T |sHepruM TpH  KoneOaTeNbHOM  JBHIKCHHH. | OT JUIMHBI €r0 HUTH.
= 3aryxaromue Kosie0aHusl. BoinyxneHHsie
s 8 KoJIeOaHusl. Pe3onanc. Pacnpoctpanenue
§ z KoneOaHuil B ynpyrux cpenax. llomepeunsie u
= B 1po10JIbHBIE BOMHBL. [{nrHa BosHbL. CBSI3b JUIMHBI
S ; BOJIHBI CO CKOPOCTBIO €€ PpaclpoCTpaHEeHHs H
§ NepuoAoM  (4acToToi).  3BYKOBBIE  BOJIHBI.




DneKkTpoMarauTHoe noje (27 9)

OnHOpOJHOE M HEOJHOPOJHOE MAarHUTHOE IOJIE.
HamnpasieHne TOka W HampaBiICHUE JIMHUM €ro
MarHutHoro  moinsa.  IIpaBuno  OypaBuuka.
Oo6napysxeHue MarHuTHoro nosis. Ilpasuio nesoit
pyku. UHAYKIIMA MarHUTHOTO TOJsl. MarHuTHBIN
notok. OmnbiTel @apaznes. OneKTpoMarHUTHas
uHayKuua. HanpaBneHue MHIYKIMOHHOIO TOKa.
IIpaBuno Jlenma. JSIBiieHMEe  CaMOMHIYKLIMH.
IlepemenHsbIit TOK. ['eHEpaTOp NEPEMEHHOrO TOKA.
[TpeoOpa3oBanus SHEPIUU B 3IEKTPOreHEPATOPaX.
Tpanchopmarop.  Ilepemaua  3JIeKTpHYECKOM
PHEPrUM Ha PACCTOSIHME. OJIEKTPOMATrHUTHOE
nosie. OJEKTpOMAarHuTHbIe BOJIHBL. CKOpOCTH
pacnpoCTpaHEHUs]  BJEKTPOMAarHUTHBIX  BOJIH.
BnusHue 3IEKTPOMArHUTHBIX M3JIYyYEHUU HaA
JKuBble opraHu3Mmbl. KoseOarenbHbI  KOHTYP.
[TomyueHue  SIEKTPOMArHUTHBIX  KOJIGOAHMIA.
[IpyHUMOBI ~ paguOCBSI3M U TEJIEBUACHMSL.
OneKTpOMarHuTHas pupoaa CBeTA.
[Ipenomnenue csera. [lokazarens mperomMiIeHUS.
Hucnepcus cera. LiBera Ten. Tumbel onTUdecKux

4. W3yuyeHue sBieHUA
3JIEKTPOMArHUTHOMN
WHIYKIHUU.

5. HaGmonenue
CILJIOLLIHOTO U
JIMHENYaThIX
CIIEKTPOB
UCITYCKaHUS.

Crpoenue aToMa u aToMHOTO siyipa (21 )

crnektpoB. [lormonieHne W HcmyckaHue CBETa
aTOMaMH. [Ipoucxoxnenue JMHENYaThIX
CIIEKTPOB.

PannoakTMBHOCTh KakK CBUIETENBCTBO CIIOKHOIO
CTpoeHusi aroMoB. Aunbda-, Oera- W ramma-
usnydenus. Omnbeitel  Pesepdopma.  SAnepuas

MOJENb aToMa. PaanoakTUBHBIE NPEBPALCHUS
aToMHbIX sgep. CoxpaHeHue 3apsgoBOro M
MAacCOBOTO 4YHCEJI MpH SJIECPHBIX PEaAKIUAX.
OKCIEpUMEHTAIbHBIE ~ METOJbl  HMCCIIEJOBAHUS
yactull. [IpOTOHHO-HEUTpOHHAs MOJAENIb SApA.
DuU3NYEeCKUN CMBICI 3apsA0BOr0 U MacCOBOIO
yucen. M3oronsl. [IpaBuna cmemnienus s anbda-
u OeTa-pacmajia npH SACPHBIX peaklusax. JHeprus
CBs3M yactull B sape. Jlemenue suep ypasa.

Ilenmnass  peakuumsa.  SlgepHas  »HeEprerTuka.
Okonoruyeckre MpoOieMbl pabOThl  ATOMHBIX
AJIEKTPOCTAHILIUMN. Ho3umerpusi. Ilepuon

nojlypacnazsa. 3akoOH paJuOaKTHUBHOIO pacnaja.
Bmusnane PaaAOaKTUBHBIX I/ISJIyquI/II\/'I Ha XHBbIC
opranusmel. TepmosinepHas peakuus. Vctounukn
sHeprun CoJIHIIA U 3BE31.

6. U3zmepenue
€CTECTBEHHOT'O
panuanoHHOro GpoHa
JIO3UMETPOM.

7. I3yuenue neneHus
A]Ipa aToMa ypaHa 1o
dororpaduu TpeKos.
8. Onenka nepuona
nojypacrnajaa
HaXOJIAINXCS B
BO3JyX€ MPOJYKTOB
pacriazia rasa paJioHa.
9. U3ydeHue TpekoB
3apsKEHHBIX YacTHUI]
10 TOTOBBIM
dororpadusm.

3BOJIIOIIUA
Bcenennoit
(CR))

Ctpoenue u

Cocras, ctpoenue u npoucxoxaecHue ComHEeUHON
cuctemsl. [lmanerst u Manble Tena CosiHEUHOU
cuctembl. CTpoeHHe, HU3Ty4eHHE U DBOJIOLUS
Comama wu  3Be3n. CTpoeHue U 3BOIIOLUA
BcenenHoi.




BrimontHeHre  y4eOHBIX 3aJlaHui, TPEOYIOMHMX
9, JIEMOHCTpALIU KOMITIETEHTHOCTEH,
2 £ — | XapaKTepu3ylomuX —E€CTECTBEHHO — HAY4HYIO
= 2, 2 | rpaMOTHOCTb.
g % ﬂ Pemennie pacy€THbIX 3a7a4, MPEANONararox
S S | ucnosnb3oBanue (buznyeckoit MOJIeNn u
O OCHOBaHHBIX Ha  COACPNAHUM  PA3IMYHBIX
pa3nenoB Kypca (hU3HKY.
HNrorosasi kouTpoabHas padora (1 4)
IIpoexkTHasi 1eATENbHOCTH
1. ®uznveckue MpuOOPHI BOKPYT HAC.
2. duznyeckue ABJICHUS B XYI0KECTBEHHBIX TIPOU3BEIACHUSX.
3. HoGeneBckue naypeatsl B 00JaCTH (PU3UKH.
4. EnuHUIIbl U3MEPEHUS B PA3HBIX CUCTEMAX.
5. 3aposkaeHue U pa3BUTHE HAYYHBIX B3TJIAI0B O CTPOCHHUH BEIIECTBA.
6. Anddys3us Bokpyr Hac.
7. Y 1uBUTENbHBIE CBOMCTBA BOMBI.
8. MHepuust B )KHU3HH YETIOBEKA.

9. [InoTHOCTH BeliecTB Ha 3eMJie U Apyrux miaHeTax CoJHEYHOM CHUCTEMBI.
10. Cuna B HalmMXx pykax.

11. Ucnoab3oBanue 3Hepruu CosiHua Ha 3emie.

12. AMopdHbIe TeJia U UX IJIABJICHHE.

13. O6pa3oBanue pochbl, MHEs, CHEra, T0K/Isl.

14. Kpyrosopot Boabl B Ipupoe.

15. Buabl Temionepeaadyu B NpUpPoe U TEXHUKE.

16. U3MeHeHne BHYTPEeHHelH JHePIruy NPHU coBepIIeHUH padoThl.
17. M3roToB/ieHNne JICKTPOCKONA.

18. Xumuyeckoe aeiicTBHe 3JIeKTPHYECKOT0 TOKA M €0 HCN0Jb30BaHUS B TEXHHUKE.
19. UcTopusi pa3sBUTHS JJIEKTPHYECKOI0 OCBCILICHUS.

20. OukH, 1aJBHO30PKOCTH H OJH30PYKOCTh.

21. PacueTr CKOpOCTH IBHKEHUS TPAHCIIOPTA U TOPMO3HOTO ITYTH.

22. YnpTpa3ByK U MHPPa3BYK, UX BIHUSIHHUE HA YEIOBEKA.

23. Ponb ynpTpa3Byka B OMOJIOTUN U MEIULIUHE.

24. DnexTpuyecKuil crocod OYUCTKH BO3/lyXa OT MBLIH.

25. IlpuMeHeHne MarHuToB B MEIULIUHE.

26. CriocoObl 5KOHOMUH AIIEKTPOIHEPTUH.

27. DKxonoruuecKue npodsieMsl AAEpHON SHEPTEeTHKH.

28. [IpobGaeMbl KOCMUYECKOTO Mycopa.

29. MupoBbIe JOCTUKEHNS B OCBOCHMM KOCMUYECKOTO NPOCTPAHCTBA.
30. JIyHa — cmyTHHUK 3€MJIH.



3. TemaTuyeckoe NJIAHUPOBAHHE

7 kiacc
o o OCHOBHEBIE BUIEI
= = JEATENbHOCTH OcHoBHEIE
Paznenst § § TeMbl ;8 § oOyuaromuxcs HaIpaBJICHUS
[IPOrPaMMBbI = g = g (Ha ypoBHE BOCIIUTATEIbHON
g ™ YHUBEPCATbHBIX NEeATETbHOCTH
y4eOHBIX ICHCTBUN)
1. ®usuka u ee 4 | 1. dusukauee 4 | HaGmromate u [TaTpuoTrueckoe
pOJIb B MO3HAHUU pOJIb B MO3HAHUU OTMCHIBATh (PU3UYECKUE | BOCITUTAHUE,
OKPYKaroIIeTo OKPYXKAroIIero SIBJICHUS. Y4acCTBOBATh B| SCTETHUECKOE
MHpa MHpa 00CYX/IEHUH SBJICHHUSI | BOCIIUTAHUE,
NaJIeHUs Te Ha 3eMJII0. | IEHHOCTU HAyYHOIO
Bricka3pIBaTh TUIIOTE3bI,| TO3HAHUS,
IPEIONI0KEHNUS, TPYIOBOE
Ornpenenars 1eHy BOCITUTaHUE U
JIEJICHUS TIIKAJIbI npodeccuoHanbHOe
npuOopa, NOrPEUIHOCTh | CAaMOOIPEIEIICHHUE.
U3MEpEHHUSI.
[IpoBoauTth HabOIIOIEHUS
(bu3HUECKUX SIBICHUN;
U3MEPATH PU3NIECKUE
BEJIMYMHBI: PACCTOSHUE,
IPOMEKYTOK BPEMEHH,
TEMIEpPaTypy.
2. 6 | [lepBonauansubie | 6 | HaGmomate n Hennoctu
[TepBoHavanbHbIC CBEICHHUS O OOBSICHSTH SIBJICHHE HAy4YHOTO
CBEJICHNUS O CTPOCHHUH g dysun. MIO3HAHNU,
CTPOEHUU BEIIECTBA BBINONHATE ONBITHI [0 | TPYZIOBOE
BElIECTBA 00HapyKEHHIO BOCIIUTaHHUE U
JeUCTBUS CUIT npodeccuoHaIbHOe
MOJIEKYJISIPHOTO caMOONpeeNeHNE,
MPUTSHKEHUS. 9KOJIOTHYECKOE
OOBsCHATH CBOWCTBA BOCITUTAHHE.
ra3oB, )KUJKOCTEH U
TBEPJIBIX TEJT HA OCHOBE
aTOMHOU TEOPUH
CTPOCHUSI BEIIECTBA.
3. 23 | 1. Mexanuveckoe | 5 | PaccuutbiBaTh MyTh U Hennoctu
B3anmopeicTeus JBUKCHUE CKOpOCTB T€JIa IIpH Hay4HOT'O
Tel paBHOMEPHOM MO3HAHUS,
NPSAMOJIMHEHHOM TPYZOBOE
JIBYOKEHUH. BOCIIUTaHHUE U
[IpencraBnsate npo¢eCcCuOHAIBHOE
pe3yabTaThl U3BMEPEHUI | cCaMOOTIpeieIeHuE,
Y BBIYHCIICHUN B BUJIE | DKOJIOTHYECKOE
TabauIL U TpadUKOB. BOCIIUTaHHE

Onpenenars NyTh,
MPOMICHHBIN 32 JaHHBIN
MPOMEKYTOK BPEMEHH,




2. [InoTHOCTH 7 | ¥ CKOpOCTH TeJa Mo
rpaduKy 3aBHCUMOCTH
MyTH PaBHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.
N3mepsaThs maccy Tena,
IUIOTHOCTH BEIICCTBA.
Uccnenosarts

3. Cunnl 11 | 3aBHCHUMOCTh
YIJIMHEHHS CTATBHOU
MPYXUHBI OT
MPUIOKEHHOMN CHIIBI.
HccnegoBathb
3aBHCHMOCTb CHIJIBI
TPEHUS CKOJIBXKEHUS OT
IJIOIIA a1
COTPUKOCHOBEHUS TN U
CHJIBI HOPMAJIBHOTO
nasienus. 3mepsts
CHIIBI B3aMMOCHCTBHUS

JIBYX Tell.
4. JlaBneHue 21 | 1. laBneHue 14 | OGHapyxuBaTh Llennoctu
TBEPJABIX TE, CYIIECCTBOBAHHE HAYYHOTO
KUAKOCTEH U aTMochepHoro MO3HAHUS,
ra3oB naBneHus. OOBSICHATh | TPYAOBOE
NPUYUHBI [IJIaBaHUS BOCIHUTAHUE U
2. Apxumesioa 7| ten. Usmepsts cuity npodeccroHaIbHOE
cuia Apxumesa. CaMOOIIpeIEIIEHHE,
HccnenoBaTh yCIIOBHSL | DKOJIOTHYECKOE
TUTABaHUS TE. BOCTIHTAHUE.
5. Pabora u 13 | 1. Pabota u 7 | Uccnenosats ycnoBusi | LlenHOCTH HAay4HOTO
MOIIIHOCTb. MOIIIHOCTb paBHOBECHS pblyara. MO3HAHUS,
OHeprus N3mepsTh paboTy CHIIBL. | TPYyIOBOE
N3mepsTh MOIIHOCTb. BOCIIUTAHUE U
2. Dreprus 5 I/IzMeps[TLVKHJI npodeccuoHanbHOe
HAKJIOHHOM MJIOCKOCTU. | CAaMOOMpEeNIeHHE,
Beruncisars KITJ{ 3KOJOTHYECKOE
MPOCTBIX MEXaHU3MOB. | BOCIIHTAHUE.
Hrorosas 1 | Urorosas 1 | BemmonssTh yueOHbIE Hennoctn
KOHTPOJIbHAS KOHTPOJIbHAS 3a/laHusl, TpeOyrolue HAy4YHOTO
pabora pabora JIEMOHCTpPAITHI MO3HAHMUS.
KOMITETEHTHOCTEH,
XapaKTePU3YIOIIHX
€CTECTBEHHO —
HayYHYIO TPAMOTHOCTb.
8 ki1ace
1.TermoBsie 23 | 1. KosmmuecTBO 12 | HabGmomaTs n3menenue | [leanoctn
SIBIICHUS TETTOTHI BHYTpPEHHEH YHeprun HAy4YHOTO

TCJIa MMpU TCIUIONIECpEaauC| IMO3HAHNUA,
n pa60Te BHCIIHUX CUJI. | SKOJIOTHYCCKOC
BOCIIUTAHHUC.




2. 3menenue
arperaTHbIX
COCTOSHHH
BEIIlCCTBA

11

Hccnenosats siBienue
TETI000MEHa TpU
CMEILIMBaHUU XOJIOAHOM
U ropsiuey BOABI.
BbIuuciaTe KOIM4ecTBO
TEIUIOTHI U yJENbHYIO
TEIJIOEMKOCTb BEIIECTBA
IIpH TEIIoNEepeiaye.
W3MepsTh yaenbHyo
TEIJIOEMKOCTb BEILECTBA
W3mepsats Temnory
IJIaBJICHUS JIbJA.
HccnenoBaTh TemioBsle
CBOICTBa MmapaduHa.
Habmtonate nu3menenus
BHYTPEHHEHN HEPruu
BOJIbI B PE3YJIbTaTE
ucrnapeHus. Beraucusirs
KOJIMYECTBO TEILIOTHI B
nporeccax
TEIUIONEepeaun Mpu
IUIaBJICHUU U
KpUCTAJLIIN3aLUH,
UCIIAPEHUU U
KOHJICHCALIUU.
Bbruuciate yaenpHyro
TEIUIOTY IUIaBJICHUS U
napooOpa3zoBaHUs
BemecTsa. 3mepsars
BJIQ)KHOCTb BO3/1yXa IO
Touke pocbl. OOCYXIaTh
9KOJIOTHYECKHE
MTOCJIEACTBUS
IIPUMEHEHNUs JBUTaTelIen
BHYTPEHHET0 CTOpaHUs,
TEIUIOBBIX U
TUAPOIEKTPOCTAHIINM.

3.
DIEeKTpUUYECKHE
SIBIICHUS

29

1.
DJIeKTpocTaTUKa

2.
DyeKkTpudecKas
1enb

15

HabGmronats sBiaeHus
AJIEKTPU3ALMH TEI TIPU
CONPUKOCHOBEHUH.
OOBACHSTD SIBICHUS
3JEKTPU3ALNHY TEI U
B3aMMOJEHCTBHUSI
3IEKTPUUYECKUX
3apsJIoB.

HccnenosaTh neicTBUS
AIIEKTPUIECKOTO TTOJIS
Ha TeJia u3
MIPOBOTHUKOB 1
JTUAJIEKTPUKOB.
ColupaTh 1 HCTIBITHIBATH

QJICKTPHUYCCKYIO LICIIb.

[TarpuoTnyeckoe
BOCHHUTAHUE,
LIEHHOCTH
HAyYHOTO
MO3HAHUS,
TPYZOBOE
BOCIIUTaHHUE U
npo¢eCcCuOHAIBHOE
caMooIIpe/iesIeHue,
9KOJIOTHYECKOe
BOCITUTaHHE.




3. PaGora u
MOII[HOCTh TOKAa

N3Mmeparts cuiny Toka B
3JIEKTPUYECKOM LIETIH.
N3mepsaTs HanpsxeHue
Ha Y4acTKe IeTu.
N3mepars
JIEKTPHUECKOE
COIIPOTHUBIICHUE.
HccnenoBats

CHWJIBI TOKA B ITPOBOTHUKE
OT HaNPsDKEHUS HA €T0
KOHI[aX.

Wzmepsare paboty u
MOIIIHOCTb
AJIEKTPUUECKOTO TOKA.
BoruncnsaTe cuily Toka B
1eny, paboTy U MOIITHOCT
ANEKTPUYECKOTO TOKA.
OOBACHATD SABJICHUS
HarpeBaHus
POBOJIHHUKOB
ANEKTPUICCKUM TOKOM.
3HATh U BBIMOIHSTH
npaBuiia 6€30MacCHOCTH
pu paboTe ¢
UCTOYHUKAMU
MOCTOSTHHOTO TOKa.

4. DnexTpo-
MarHUTHBIE
SIBIICHUS

DneKTpo-
MarHUTHBIE
SIBIICHUS

DKCIEPUMEHTAIBHO
U3y4aTh SIBJICHUS
MarHuTHOTO
B3aUMOJICHCTBUSA TEI.
N3yuarts siBnenus
HaMarHUYHBaHHUS
BEILIECTBA.

Hccnenosars nelicreue
3JIEKTPUUYECKOTO TOKA B
MPSIMOM MPOBOJTHUKE Ha
MarHUTHYIO CTPEIIKY.
OOHapyXuBaTh AEHCTBY
MarHUTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM.
OO6HapyXuBaTh
MarHuTHO®
B3aMMOJEHCTBUE TOKOB.
N3y4aTe npuHOIMO
JNEeUCTBUSA

OJICKTPOABUTATCIIA.

Ilennoctu
HAy4YHOTO
MO3HAHUS,
TPYIOBOE
BOCIIUTAHUE U
poQeCcCHOHAIBHOE
camMooTmpeeNeHne,
IKOJIOTHYECKOE
BOCTIHTaHUE.




5. CBeTOBEIE
SABJICHUA

10

CBeTOBLIE
SABJIICHUA

10

DKCIEepUMEHTAIBHO
M3y4yaTh SBICHUE
OTpa)K€HUs CBETA.
HccnenoBars cBOKCTBA
N300pakeHUS B
3epkane. 3mepars
(dhoKycHOE paccTosTHUE
cobuparomnieit TMH3HI.
[TonyuyaTs
n300paxeHue ¢
IOMOIIBIO
cobmparomieit TMH3HI.
Habnronate siBieHue
JUCIIEPCUN CBETA.

OCTETHYECKOE
BOCIHUTAHUE,
[IEHHOCTH HAyYHOTO
MMO3HAHMUSL.

Hrorosas
KOHTPOJIbHAS
pabora

Hrorosas
KOHTPOJIbHAS
pabora

BoinonusaTe yuebHbIe
3a/1aHus, TpeOyromIe
JIEMOHCTPALIHU
KOMIIETCHTHOCTEH,
XapaKTEePU3YIOLIUX
€CTEeCTBEHHO —
HAy4YHYIO IPAMOTHOCTb.

]_[eHHOCTI/I HAay4YHOI'O
ITO3HAHUs.

9 kaacc

1. 3aK0oHEBI
B3aUMOJIENCTBUS
U IBUKEHUS TEI

34

1. OcHOBEI
KUHEMATUKHA

11

2. OCHOBEI
JTUHAMUKHA

11

3. Umnynsc.
3aKOHBI

COXpaHEHHUs
UMITYJIbCa U

SHEPIrUH.

12

PaccuntbiBaTh nyTh U
CKOpPOCTb MpU
PaBHOYCKOPEHHOM
JBUKEHHUHU Tea.
N3mepsaTh yckopeHue
CcBOOOIHOTO ITaJICHHUS.
Onpenenarsb
MIPOMICHHBIN ITYTh U
YCKOpPEHUE JIBUKEHUS
TeNa Mo rpaguky
3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O
IPSIMOJIMHEWUHOTO
JBUKEHUS T€Jla OT
BPEMEHH.

BrruucnaTe yckopeHnue
TENa, CUJIbI,
JIEUCTBYIOIME HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOpPOT'O 3aKOHA
Hsrorona.
DKCMEepUMEHTAIIBHO
HaXOJUTh
PaBHOJICHCTBYIOIIYIO
JBYX CHIL.

IMaTpuotnyeckoe
BOCIIUTaHUE,
9CTETHYECKOE
BOCIIUTaHUE,
LCHHOCTH
HAYYHOTO
MO3HAHUS,
TPY/ZIOBOE BOCITUTAHY
U po¢eCCHOHATBHO
caMooIIpe/IeIIeHHE.




Hccnenosarts
3aBUCHUMOCTD CHUJIBI
TPEHUS CKOJIBXKEHUS OT
IJI0LIAAN
CONPUKOCHOBEHUS TEN U
CHUJIbI HOPMAJIBHOTO
JTABJICHUSI.

H3mepAaTs cumbl
B3aUMOJICUCTBUS ABYX
TeN.

N3mepars cuny
BCEMHUPHOT'O TATOTCHHUS.
[IpumensaTh 3aK0H
COXpaHEHHUS UMITYJIbCa
JUIsl pacyeTa
pe3yJIbTaToB
B3aUMO/ICUCTBUS TEN.

2. Mexannueckue | 15 | 1. Mexanudeckue | 6 | OOBSACHATH MpoOIECC OCTETHUECKOE

KoJIeOaHHs U BOJIHBI KOJIeOAHHMI MasTHHKA. BOCIIMTAHUE,

BOJIHBI. 3BYK. Hccnenosats LIEHHOCTH
3aBUCHMOCTh TIEPHUO/Ia | HAYYHOTO
KoJIEOAHHH MasTHHKA MO3HaHUA,
OT €r0 JIMHBI U 9KOJIOTHYECKOE
AMIUTATY/IBI BOCIIUTAHUE.
KOJICOQHHUH.

2. MexaHnueckue 9 BBIUHUCIISTH JUIAHY
BOJIHBL. 3BYK. BOJIHBI U CKOPOCTb

pacmpocTpaHeHHs
3BYKOBBIX BOJIH.
HccnegoBathb
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
MIPYXKHUHE.
DKCTepuMEHTAIBHO
OTIPECIISATH TPAHUIIBI
YaCTOTHI CIBIIMMBIX
3BYKOBBIX KOJICOAHUH.

3. Dnekrpo- 25 | 1. MaruuTHOE 13 | DkcepuMeHTaNbHO [TatpuoTnueckoe

MAarHMTHOE TI0JIE rmoJje M3y4aTh SBIICHUS BOCIIMTaHUE,
MAarHUTHOTO LIEHHOCTH
B3aUMOJICUCTBHUS TEI. HAy4YHOTO
W3yyars sBrnenus MMO3HaHUA,
HaMarHUYUBaHUS TPYJIOBOE U
BEIIIECTBA. npodeccuoHanbHOe
HccnenoBath neicTBUE | CaMOONPEACIICHUE,
ANEKTPUYECKOTO TOKA B | IKOJIOTHUECKOE
MIPSIMOM TTPOBOTHUKE BOCITMTaHUE.

Ha MarHUTHYIO
CTPEJIKY.




2. DIeKTpo- 12 | O6HapyxuBaTh
MarHUTHBIE JIEHCTBUE MAarHUTHOT'O
BOJIHBI 10JIsl HA IPOBOJIHUK C
TokoM. OOHapy>KUBaTh
MarHuTHOE
B3aUMOJICICTBHE TOKOB.
N3yuats npuHIMT
JEACTBUSA
3JIEKTPOJIBUTATEIS.
4. Ctpoenue 20 | 1. Ctpoenue 7 | U3mepsrb I'paxnanckoe
aToma u aToma 3J€MEHTapHbIN BOCIIUTaHUE,
aTOMHOTO Si7jpa 2. Atommoe saapo | 13 AJIEKTPUUYECKUMN 3aps/l. | MATPUOTUUYECKOE
Ha6mronate BOCIIUTaHUE,
JUHEHYaThIEe CIIEKTPbI LEHHOCTHU
usnydenus. Habmronars | HayyHOTO
TpeKu anb(a-4acTuIl B | MO3HAHUS,
kamepe BuiibcoHa. 3KOJIOTUYECKOE
OO0cyxnarh TpoOJIEMbI | BOCIIUTAHUE.
BIIUSIHUS
PaIuOAKTUBHBIX
W3JIy4CHUI Ha )KUBBIC
OpTaHU3MBI.
5. Ctpoenue u 5 | Ctpoenue u 5 | HaGmronate u DcTeTnyecKoe
IBOJIIOLIUSA ABOJTIOIUSA MPUBOJUTH IPUMEPHI BOCITUTaHUE,
Bcenennoi Bceaxennon U3MEHEHUS BUIa EHHOCTH
3B€3HOro Heba B HAy4yHOTO
TEUYEHUE CYTOK. MO3HAHUS,
CpaBHHMBATH MJIAHETHl | SKOJOTUUYECKOE
3eMHOM TpyIIIIbI; BOCITUTaHHUE.
TJTAHETHI-TUTAHTHI.
OOBsICHATH (pU3NUECKUE
MPOLECCHI,
NPOUCXOJAIINE B
HeJlpax 3Be3/I.
6. Utorosoe 3 | 6.hTtoroBoe 3 | Ilpumenenue Llennoctu
MOBTOPEHUE MMOBTOPEHUE TOJTYYEHHBIX 3HAHUI HAy4HOTO
JUTSL HAYYHOTO MO3HAHUS,

00BACHECHUS
(u3MUECKUX SIBICHUN B
OKpY>Karolle mpupojie
U TIOBCEIHEBHOM
JKM3HH, a TaKXKe
BBISIBIICHHE
(hU3UIECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHIA.

TPY/ZIOBOE BOCITUTAHY
U podeCCUOHATBHO
caMooIIpe/ie/ieH e,
IKOJIOTHYECKOE
BOCIIMTaHHE.




Hrorosas 1 | UroroBas
KOHTPOJIbHAS KOHTPOJIbHAS
pabora pabora

BrimonHsaTs yueOHbIC
3aJaHus, Tpedyromme
JIEMOHCTpALUH
KOMIICTCHTHOCTEH,
XapaKTEePU3YIOIINX
€CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb.

Pewate pacuérHsie
3a/1a4u, B TOM YHUCJIE
MIPEIoIararme
UCIIOJIb30BaHUE
(bu3nyecKoit Moaenu u
OCHOBaHHbBIE Ha
CoJIepKaHUuHU
Pa3IUYHBIX Pa3/esioB
Kypca (QU3HKU.

[leHHOCTH HAy4HOTO
MO3HAHMUSL.

COI'JTACOBAHO

[TpoToxoin 3aceqaHusi METOIUYECKOTO
00beTMHEeHUS yUuTeIeH

EN.

€CTECTBEHHO-Hay4YHOro nukiaa Nel
or 28.08.20223

/T.I1.CkBOpI1OBa/

COI'NTACOBAHO
3amectuTens aupekropa mno YBP

28.08.2023

ApramoHOBa
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