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COJAEPXAHUE
8 KJIACC
Pa3gen 6. TersioBblie IBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTpOEeHMs BemiectBa. Macca u
pasMepsl  atroMoB U MojeKyl.  OmnbIThl,  MOATBEP)KJAIOLIME  OCHOBHBIE  IOJIOXKEHMUS
MOJIEKYJISIPHOKHHETUYECKOU TEOpHUH.

Mogenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOro COCTOSIHMM BemecTBa. Kpucramimdeckue u
amopdubie Tema. OOBSCHEHUE CBONCTB Tra3oB, JKUIKOCTCH W TBEPABIX T HA OCHOBE IMOJIOKECHUH
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. CMaunBaHue W KalWUISIPHBIC siBICHHS. TerioBoe pacuiupeHue u
CKaTHe.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHKEHHSI 4YacTUL. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHMsI BHYTPEHHEW SHEpPruu: TeIUloliepesiaya U CcOoBepllieHue paboThl. Bumabl
TEIIONEPeIauu: TEIIONPOBOAHOCTD, KOHBEKIMS, N3ITyUEHHUE.

KomnuecTBo TermoTel. YaenpHast TEIUIOEMKOCTh BelIecTBa. 1ermIooOMeH U TEIJIOBOE€ PaBHOBECHE.
VYpaBHeHnue TersioBoro Oananca. [lmaBrmeHue W OTBEepJeBaHHME KPUCTATMYECKUX BEIIECTB. Y IETbHAS
teriota ruiaBienus. [lapooOpasoBanue u koHaeHcarus. VMcnmapenuwe. Kumenue. YiaenpHas TermioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KHIIEHUS OT aTMOC(HEPHOTrO JaBICHHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHHUSL.

[Ipunnumer padoter TemmoBbix asurateneit KIIJ[ TtemmoBoro neurarens. TemsoBble IBUTATENH U
3alIuTa OKPYKarolel Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B TEIUIOBBIX MPOIIECCaX.
Hemoncmpavyuu.

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6monenue nuddysun.
HaGnronenue siBIICHUI CMauyMBaHUS M KalTWJUISIPHBIX SIBICHHH.
HabGnronenue TenioBoro pacuiupeHus Tel.
N3menenue naBieHus ra3a mpyu K3MEHEHUH 00bEMa M HArPeBaHUU WJIU OXJIAK/ICHUU.
[IpaBuna u3mMepeHus: TeMepaTypsbl.
Buner Teronepenaym.
OxnakJIeHue MpU COBEPIIEHUHU PAOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEITHUMH CHUITAMH.
. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
. Habmronenune kumnenus.
. HaGnroenue noctosHCTBA TeMIiepaTyphl TP TJIaBJICHUH.
. Moienu TemI0BBIX JIBUTATEIICH.
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Jlabopamopusie padomot u onvimel.

1. OnbIThl IO OOHAPYXEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.
2. OmnbITHI 10 BBIPAILIMBAHNIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
3. OnbITHI 10 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
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4. OrnpeneneHue 1aBJIeHUs BO3yXa B OaJIJIOHE IIMPHULIA.

5. OmbITHI, AEMOHCTPHUPYIOLINE 3aBUCUMOCTb JaBJICHHUS BO3yXa OT €ro 00b&éMa M HarpeBaHUs WU
OXJIAXKICHHUSL.

6. IIpoBepka runoTe3bl JTMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJOMKA KUAKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

7. HabmoneHue WM3MEHEHUS BHYTPEHHEH SHEprHM Tella B pe3ylibTaTe TeIlonepenadyd U paboTsl
BHEILIHUX CUJL.

8. HccnenoBaHue siBI€HUS TEIJIOOOMEHA ITPU CMELIMBAHUK XOJIOIHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJON NpU TEIIOOOMEHE C HarpeThiM
METAJNINYECKUM IIMIIMHAPOM.

10. OmnpeneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. OmnpeneneHre OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. OmnpeneneHue yAeabHOM TEMIOTHI IJIaBICHUS JIbAA.

Pa3nen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

DnekTpuzaius Tei. J[Ba poaa 37IeKTpUYECKUX 3apsaaoB. BzanmoaencTBre 3apsSyKEeHHbIX TEl. 3aKOH
Ky.]'IOHa (33BI/ICI/IMOCTB CHJIbI B3aPIMO)IeI>’ICTBPISI 3apsOKCHHBIX TCJI OT BCJIMYHMHBI 3apsa/iOB U PaCCTOAHUA
MEXIY TeJlaMu).

Dnektpudeckoe Tosie. Hampspk€HHOCTh  DIIEKTPUYECKOro  1mojis.  [IpwHOWIT — cymepro3uiuu
ANEKTPUYECKUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu nsnexrtpuyeckux 3apsAnoB. DJIEMEHTApHBIN diekTpuueckuil 3apsa. CTpoeHue aroma.
[TpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHUIT TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKAa. MICTOYHMKH MOCTOSSHHOTO
ToKa. JlecTBUS AIEKTPUYECKOTO0 TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DIIEKTPUUYECKUN TOK B
KUAKOCTAX U ra3ax.

9J'IeKTpI/ILIeCKaﬂ OCIIb. Cuma TOKa. :‘)J'IeKTpI/I‘leCKOC HaITpszKCHUEC. COHpOTI/IBJ'IeHI/IC IMPpOBOAHUKA.
y,[[eJ'IBHOG COIMPOTUBJICHUE BCIICCTBA. 3akon Owma JIs1 ydaCTKa  ICIIH. HOCJ’ICI[OBaTeJ'II)HOC n
nmapaiji€JIbHOC COCIUHCHUE IIPOBOAHNKOB.

Pabora u MOITHOCTb BJICKTPUYCCKOI'O TOKA. 3aKkoH H)KO}’J'IH—.HCHH&. SHGKTpI/I‘leCKI/Ie Oocnuym #n
HOTpe6I/ITCJ'II/I SJIeKTpI/I‘ICCKOﬁ OHCPIruu B 6BITy. KOpOTKOG 3aMBIKaHHC.

ITocTosiIHHBIE MarHUTHI. B33.I/IMO,Z[GI>'ICTBH€ MOCTOSIHHBIX MAarHuTOB. MarHutHoe I1oJjie. MarauTHoe
moJyic 3eMJIM U €ro 3HauYCHHUE JJIA )KU3HU Ha 3emite. OnbIT 3pCTeI[a. MarsauTHoO€ I0JIe DJICKTPUYICCKOTO
TOKa. HpI/IMeHeHI/Ie SJICKTPOMATrHUTOB B TCXHUKC. HeﬁCTBHC MAaramTHOIO IIOJIsI Ha IMMPOBOJAHHUK C TOKOM.
9J'IeKTpO,Z[BI/IFaTeJ'II> IIOCTOSTHHOT'O TOKa. MIcriojib30BaHue SHeKTpOﬂBHFaTCHCﬁ B TCXHHUYCCKHX YCTpOﬁCTBaX
W Ha TPpaHCIIOPTE.

OmneiTel @apanes. SABneHue annekrpomMarHuTHOW MHAYKUUH. [IpaBuno JleHna. DOnekrporeneparop.
CrnocoObl MoJydeHHs SIIEKTPUUYECKOW HHEPTUU. DIEKTPOCTAHIIMM HA BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIruH.

Hemoncmpayuu.

1. Dnektpuzanus Tel.
2. JIBa poja 3JEKTPUUYECKUX 3apsiI0B U B3aUMOACUCTBUE 3apSKEHHBIX TEIl.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

YCTpOoUCTBO U IEHCTBHE IEKTPOCKOIIA.
DneKTpocTaTUuecKas NHIYKIHS.

3aKOH COXpaHEHUs AINEKTPUUECKUX 3apsi/IOB.
[IpOBOIHUKH U TUATEKTPUKH.

MoienupoBaHUE CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJISL.
M CcTOYHMKH ITOCTOSIHHOI'O TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KUJIKOCTH.

. I"a3oBbIi pa3psn.

. I3mepenune cuiibl Toka aMnepMeTpoM.

. I3mepenune 3neKTpruiecKoro HanpsiXKeHUsI BOJIbTMETPOM.

. Peocrar u Marasus conpoTuBIeHU.

. B3aumoeiicTBre IMMOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3AeICHUs MOJOCOB MAarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarnutHoe 1moJie Toka. DJIeKTPOMarHurT.

. JlelicTBHE MarHUTHOTO MOJIA HA IPOBOJIHHUK C TOKOM.

. DNEKTPOIBUTATETh MTOCTOSIHHOTO TOKA.

. MccnenoBanue sIBICHUS AEKTPOMATHUTHON UHIYKIWH.

. OnbrTer @apages.

. 3aBUCHUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCIOBHUM €r0 BO3HUKHOBEHHS.
. DIEKTPOTreHEePaATOP MOCTOSTHHOIO TOKA.

Jlabopamopnuie padbomel u onvimel.

OnbIThI 10 HAOTIOACHUIO JEKTPU3AINH T UHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA ANEKTPUYECKOTO MOJIS HA TPOBOJIHUKYU U TUAJIEKTPUKH.

COopxka u mpoBepka pabOThI ATEKTPUIECCKOH IIETTH TTOCTOSTHHOTO TOKA.

W3mepeHue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIErO YEPE3 PE3UCTOP, OT COMTPOTUBIICHUS PE3UCTOPA
Y HaIIpsSDKEHUsS Ha PE3UCTOPE.

OnBbIThL, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTHUBIIEHHUS ITPOBOJIHUKA OT €ro
JUIMHBI, IIJI0IA 11 TONEPEYHOT0 CEYeHHS U MaTepHara.

[IpoBepka mnpaBwiIa CIIOKEHUS HANPSHKEHUH IIPU  IOCIENOBATEILHOM COCAMHEHUHU JABYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIbI TOKA [IPU NAPAJIIEIBHOM COECAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

Ornpenenenre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOYKY, OT HAIPsKEHUS Ha HEll.
Omnpenenenune KIIJ[ narpeBarensi.

HccnenoBanne MarHuTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO MOJISl IOCTOSTHHBIX MarHUTOB IIPU UX OObEJMHEHUU U Pa3/IeIeHUH.
HccnenoBanue nefHCTBUS DIIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIBI B3aMMOJECHCTBHS KaTYIIKHM ¢ TOKOM M MarHura
OT CUJIBI TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

W3ydeHnne nefcTBUsI MarHUTHOTO T0JISI HA TIPOBOJIHUK C TOKOM.

KoHnctpyupoBanue u u3ydeHue padoThl AJIEKTPOABUTATE.

N3mepenue KIIJI anexkTpoaBurareaIbHOM yCTaHOBKH.

OneITHl IO MCCIEA0BAHUIO SIBJICHMS DJEKTPOMAarHUTHOM WMHAYKLUU: HUCCIEI0BAHUE W3MEHEHUHN
3HAUEHUS U HAIPABJIEHUS MHIYKIIMOHHOTO TOKA.



INJIAHUPYEMBIE PE3YJIbTATBI

N3ydyenue ¢Gu3NKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS HANpPaBJICHO Ha JOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbraTe u3yueHus (U3MKU Ha YpOBHE OCHOBHOIO oOlIero oOpa3oBaHMs y 0Oydarouierocs
OyayT cOpPMHUPOBAHBI CIICIYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

. 1) naTpHOTHYECKOr0 BOCTIMTAHUS:

. —IMpOsIBIEHUE MHTEpPECa K HMCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (U3NYecKOM
HayKH;

. —IIEHHOCTHOE OTHOLIEHHUE K JIOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

. 2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. —TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJIEHUM OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0ieM, CBSA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JJOCTHKEHUN PU3UKH;

. —0CO3HaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

. 3) 3cTeTH4ecKoro BOCIIMTAHMS:

. —BOCHPUATHE OSCTETHUUECKUX KayecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HeHHOCTH HAYYHOI'0 O3HAHMSI:

. —O0CO3HaHHE [IEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHN, BAXKHEUILIEH COCTABJISIONIEH KYJIbTYpHI;

. —pa3BUTHE Hay4YHOH JIF0003HATENBHOCTH, HHTEPECA K UCCIIEIOBATENIbCKOM 1€ATEIbHOCTH;

. 5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJIBLHOTO 0JIAT OOy Hs:

. —O0CO3HaHHE IIEHHOCTH 0e30MacHOro oOpasza KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,

BAYKHOCTH IPAaBHJI OE30MACHOTO MOBEACHUS HAa TPAHCIOPTE, HA JOPOTaX, C 3JIEKTPUUECKUM U TEIIOBBIM
00opy0BaHUEM B JOMAIIHUX YCIOBHSIX;

. —chOopMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO Ke
IpaBa y Ipyroro 4ejoBeKa;

. 6) TPy10BOr0 BOCIIUTAHMS:

. —aKTUBHOE YdYacTHe B pEIICHWH NPaKTHUYECKUX 3ahay (B paMKaxX CeMbH, 00pa3oBaTeIbHON

OpraHu3aliy, ropoja, Kpas) TEXHOJOTHYECKOW M COLMAIbHON HANpaBICHHOCTH, TPEOYIOIIUX B TOM
yuciie U GU3NYECKUX 3HAHUI;

o —HMHTEPEC K MPAKTUYECKOMY M3YUCHHIO TPOQECCHii, CBA3AHHBIX C (PU3UKOIT;

o 7) 3KOJIOTHY€CKOr0 BOCIIMTAHUA:

o —OpHUeHTAaIMs Ha IpUMEHeHue (HU3NUECKUX 3HAHUH Ui pelIeHus 3a7a4d B 001acTH OKPYXKaroIen
Cpelibl, IUITAHUPOBAHUS IOCTYIKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;

o —0CO3HaHUe T00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM U IMyTeH UX peIIeHHUS,;

o 8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:

o —TOTPeOHOCTh BO B3aUMOJICHCTBUHU IPU BBITIOJHEHUU HCCIACAOBAHUN W MPOEKTOB (PU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

o —IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

o —TOTPeOHOCTh B JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOpMYIHPOBATH UIEU, TOHITHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

o —O0CO3HaHue AeQUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (PU3UKH;

o — IUIAHUPOBAHKUE CBOETO PAa3BUTHsI B MPUOOPETEHNUU HOBBIX (DU3MYECKUX 3HAHUM;

o —CTpEMJICHHE aHAJU3UPOBATh U BBISBIATH B3aMMOCBSI3M MPUPOJIBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHCJIE C UCTIONB30BAaHUEM (PU3NIECKUX 3HAHUI;

o —OIICHKA CBOMX JICUCTBUIN C YU4ETOM BIUSHUS HA OKPYKAIOUIYIO CPEIy, BOSMOXKHBIX TII00ATBHBIX
MOCJIEJICTBUIA.



METAIIPEJIMETHBIE PE3YJIbTATDBI
B pesynbraTe OCBOEHHUS MpOrpaMMbl N0 (DHU3MKE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs Yy
oOyuatorierocst 0yayr copMupoBaHbl MeTaNpeaIMeTHbIE Pe3yJIbTAThI, BKIIOYAIONINE T03HABATEIILHBIC
YHUBEpCaJbHblE Yy4eOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHHUBEpCaJbHblE YyueOHbIE JAEHUCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHuBEpCaJdbHbIC y'leﬁﬂble JedcTBUA

ba3oBble jornyeckue AeiicTBUs:

. BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUI);

. YCTaHABJIMBATh CYILECTBEHHBIM TNpU3HAK KilacCU(UKAIMK, OCHOBaHHUS s 0000uIeHus u
CPaBHEHUS;

. BBISIBIISITh 3aKOHOMEPHOCTM M TNPOTHBOpPEYMsT B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOICHUSX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

. BBISIBJISITh NTPUUMHHO-CJIEICTBEHHBIE CBSI3U MPH M3y4yeHUU (U3MUECKUX SIBICHMH M MPOIECCOB,

ACIaTb BBIBOJbI C HCIIOJB30BAHUEM JCAYKTUBHBIX W HWHAYKTHBHBIX yMOSaKHIOquHﬁ, BBI/IBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘ICCKI/IX BCJIMYHMH,

. CaMOCTOSITENIbHO BBIOMpATh crnoco® pemieHuss ydeOHOM (u3nueckod 3aaayu  (CpaBHEHHE
HECKOJIbKMX BAapHAaHTOB pEIICHHS, BBIOOpP Hamboyiee MOAXOIIMIETO C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbCKHe 1eHCTBUA

. HCII0JIb30BaTh BOMPOCHI KaK HCCIEA0BATENbCKIUIT HHCTPYMEHT MO3HAHMUS;

. MPOBOJUTH 10 CAMOCTOATEIBHO COCTAaBJICHHOMY IIJIaHY OTIBIT, HECHOXHBIA (hU3HUECKU
AKCIEPUMEHT, HEOOJIbIIIOE HCCTeI0BaHne (PU3UUYECKOTO SIBICHHUS;

. OIICHUBATh Ha TNPUMEHUMOCTb U JIOCTOBEPHOCTh HUHGPOpPMAIUIO, TMOJYYEHHYI0O B XOJe
UCCIIeIOBAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENIBHO  (pOPMYIHPOBATH OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTaM MPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMS,

. MIPOrHO3UPOBATh BOZMOXKHOE JalibHElIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIIBUTATh

MIPEIOJIOKEHHUS 00 X PA3BUTHH B HOBBIX YCIOBHSX M KOHTEKCTAX.
Pabora ¢ undopmanmeii:

. MPUMEHSTh Pa3JIMYHbIC METOJIbI, HHCTPYMEHTBI M 3alpOCHl MPH MOUCKE U 0TOOpEe MH(pOpMALIUU
WM JJAHHBIX ¢ Y4ETOM TPEIOKCHHON YUeOHOH PU3HUECKO 3a1a4H;

o aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATh MHOOPMAIMIO PA3TUYHBIX BUAOB U
(dbopM mpecTaBICHHUS;

o CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaNbHYIO  (opMmy mpencTaBieHus UHOOpPMALUU U
WTIOCTPUPOBATh pellaeMble 3a/ladll HECIOXKHBIMU CXeMaMH, AuarpaMmamH, WHOW Tpadukod U HX
KOMOWHAILUAMU.

KoMMmyHuKaTHBHBIC YHUBEpCAIbHbIE y4eOHbIE 1eHCTBHUA:
. B XoZe OOCyXJeHHs y4eOHOro marepuaia, pe3yJbTaToB J1a0OpaTOpHBIX pabOT M MPOEKTOB

3a1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY)K,Z[3€MOI‘/’I TCMbI U BBICKA3bIBATb UACU, HALCJICHHBLIC HAa PCIICHUC
3aa4uu U NOoAJACPIKaHUC 0J1aroskenaTrelIbHOCTH O6I.I.[€HI/151;



° COIIOCTAaBJIATL CBOU CYXACHHA C CYXICHUAMH JPYIrux Y4YaCTHHUKOB Jualiora, O6Hapy)KI/IBaTB
pa3IM4Me U CXOICTBO MO3ULINI;

. BBIPAYKATH CBOIO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;
. MyOMMYHO TPEJCTABISATh PE3YJIbTAThl BBINIOJHEHHOTO (PH3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

. MMOHUMATh M MCIIOJIb30BATh MIPEUMYIIIECTBA KOMAH/IHON ¥ HHIWBUYATbHOU PabOTHI IIPH PEIICHUN
KOHKPETHOU (hU3MIecKoi poOIIeMBl;

. MPUHUMATh LEJIM COBMECTHOM [EATEIIbHOCTH, OPraHU30BBIBATH ACHCTBUS MO €€ HOCTHKEHUIO:

pacmpenensiaTb poJid, OO0CYKIaTh MPOLECCHl U PE3yAbTaThl COBMECTHOM pabOThl, 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJICH;

. BBIIIOJIHATH CBOIO YacTh pabOThl, JOCTUTasl KAUECTBEHHOTO pPe3ysbTaTa [0 CBOEMY HaIlpPaBJICHUIO
1 KOOPAMHUPYsI CBOU ACUCTBUSA C APYTHUMH YJICHAMU KOMAH/IbI;
. OIICHMBAaTh KayeCcTBO CBOEr0 BKJaJa B OOMMH HPOAYKT IO KPUTEPUSM, CAMOCTOSITEIBHO

chopMyITUPOBAHHBIM YJYACTHUKAMH B3aHMOICHCTBHSI.
PeryasiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS
Camoopranusamnus:

. BBISIBJISITh MPOOJEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHUTYyalUsX, TPeOyIOIIMX [Js peuIeHUs
(buznyeckux 3HaHUH;

. OPUEHTUPOBATHCSA B PA3JIMYHBIX MOJIXOJAaX MPHUHATHS pElIeHUuN (MHAWBUIYyalIbHOE, MPHUHITHE
pelIeHUs B IpyIIe, IPUHITHE PELIEHUN TPyIoil);

. CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelieHus pU3NUeCcKOn 3a/1aui WU TJIaHa UCCIIEIOBAHMUS C
y4€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH IpejajaraeMble
BapHaHThI PEIICHUN;

. JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTEJJIEKT:

. JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluu U IpeJyiaraTh iaH e€ U3MEHEeHHUS,

. OOBSACHATH MPUYMHBI JOCTUKEHUS (HEIOCTHXKEHUS) Pe3ylbTaTOB ACATEIbHOCTH, /1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS (HUZHYECKOTO

HCCICOOBAHUA HIIA HpOGKTa) Ha OCHOBE€ HOBBIX O6CTOHTCJ’IBCTB, N3MCHHUBIIHNXCS CHTyaHHﬁ,
YCTaHOBJICHHBIX OHII/I6OK, BO3HHUKIIHNX pr,Z[HOCTeﬁ;

° OLCHUBATHb COOTBCTCTBUC PE3YyJibTaTa LECJIN U YCIIOBUAM,

° CTaBUTHL Cce0s1 HAa MECTO ApYroro 4ejioB€Ka B XOJC CIlOpa HJIM OUCKYCCHMHU HAa HAYYHYIO TEMY,
IIOHUMATb MOTHUBbBI, HAMCPCHUSA U JIOTUKY APYIOr'0;

° IIpU3HaBaTb CBOE IIpaBO Ha OH_II/I6Ky IIpru PCHICHUUN (bHSH‘IeCKI/IX 3aa4 HWJIM B YTBCPKIACHUAX Ha

Hay4HbIE TEMBI U TAKOE K€ [IPaBO APYroro.
INNPEJIMETHBIE PE3YJIbTATDBI

K koHIy 00ydeHus B 8 kiacce npeaiMeTHbIe pe3ylbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpa)xaTb
c(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

° HCIIOJIb30BATH IMOHATHUA: MAaCCa U pasMCpPbl MOJICKYJI, TCIIJIOBOC ABHKCHUC ATOMOB U MOJICKYII,
arperaTHbIC COCTOAHUA BCIICCTBA, KPUCTAINIMYCCKUC U aMOp(I)HBIe TCIa, HACBIIICHHBINA U HEHACKIIIEHHBIN
mnap, BJAXHOCTb BO34yXad, TCMIICpAaTypad, BHYTPCHHAA SHEPTUS, TEIUIOBOM IBHUIL aTClIb, 3HeMeHTapHLII71
BHCKTpI/IquKI/Iﬁ 3apsan, SJICKTPHUYCCKOC IOJIC, IPOBOJHUKU U JUIJICKTPUKH, MMOCTOSTHHBIM BHGKTpI/I‘-IeCKI/Iﬁ
TOK, MAarHuTHOC€ I10JIC;

° pa3jiniaTthb SBJICHUS (TCHJ'IOBOC pacliupCHuc MU CXKaTue, TCIUIONCpPpEaAava, TCIJIOBOC PaBHOBECHUC,
CMauuBaHUC, KallWUJIAPHBIC ABJICHHSA, HCIIAPCHUC, KOHACHCALUs, TIUIABJICHUC, KPUCTAJJIU3allUuA
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(oTBepueBaHue), KUNIEHUE, TEIUIoNepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3TYUCHHE), dIEKTpU3aIUs
TEJ, B3aUMOJECHCTBHE 3apsi/10B, NEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, JEHCTBME MAarHUTHOTO IOJS Ha IPOBOJAHHMK C TOKOM, 3JIEKTPOMAarHWTHas HMHIYKLHS) IO
OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX JaHHOE (uznueckoe
SIBIICHUE;

. pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3UUECKUX SBJICHUH B OKPYXAIOIIEM MUpPE, B TOM YUCIIE
¢du3nveckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE HATSHKCHHWE M KANWIUIIPHBIC SBJICHUS B IMPHPOJIE,
KpUCTAJUTBI B TIpUpPO/IE, uznydenue ColHIla, 3aMep3aHue BOA0EMOB, MOPCKHE Opr3bI, 00pa30BaHKUE POCHI,
TyMaHa, WHEs, CHEera, SJIeKTpPUYECKHE SBJIICHUS B arMocdepe, HIIEKTPUYECTBO JKUBBIX OPraHM3MOB,
MarHuTHoe moJie 3eMiH, Apeld IMOIF0COB, POIb MAarHUTHOTO TOJS JUIsl )KM3HHM Ha 3emiie, MOJIIPHOE
CUSIHUE, IIPU 3TOM IEPEBOAMTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(npu3HaKM) pU3NUECKUX SIBICHUIA;

. OTMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCIIOJIb3Ys (PU3NUECKHE BEITHUNHBI
(TemmepaTypa, BHYTPEHHSS DSHEPrUs, KOJUYECTBO TEIUIOTHL, Yy/AeIbHAas TEIIOEMKOCTh BEIIECTBA,
yAenbHas TEIUIoTa IUIaBJIEHUs, yIelbHas TEeIUIoTa MapooOpa3oBaHus, yIelbHas TEIJIOTa CropaHHs
TOIUIMBA, KOA((ULIHUEHT MOJE3HOTO JAEMCTBUS TEIJIOBOW MAallWHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/IyXa,
AIIEKTPUYECKH 3apsf, cuila TOKa, dIEKTPUUYECKOE HaIpsHKEHHE, CONPOTUBIICHUE MTPOBOJHHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, padOTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKA), MPH OMHCAHUU IPABUIBHO
TPaKkTOBaTh (UIUUYECKUIM CMBICI HCHOJB3YEMbIX BEIUYMH, OOO3HAYEHMS] MU EIUHMIBI (PU3NYECKHX
BEJIMYUH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PM3WYECKYIO BETUYMHY C APYTUMH BEITHYMHAMH,
CTPOHTH TPAPHKH HU3YUIECHHBIX 3aBUCUMOCTEH (PH3MUECKIX BEINYHH;

. XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKHE SIBJIEHUS M IPOLIECCHl, HUCIOJb3ysd OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BEUIECTBA, MPUHILUII CYNEPIIO3ULINU MOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsijia, 3akoH OMa s yyacTka 1enH, 3akoH Jxoynsi—
Jlenua, 3aKOH COXpaHEHUsI YPHEPTHH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBAThH
€ro MaTeMaTU4YeCKOe BhIPaKEHUE;

. 00BACHATh (DM3MUECKHE MPOLIECCHl M CBOWCTBA TEl, B TOM YHUCJIE U B KOHTEKCTE CHUTYyallUi
MIPAaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BBISABIATh  MPUYUHHOCIEIACTBEHHBIE  CBSI3H, CTPOUTH
00BbsICHEHHE W3 |—2 JOTUYECKHMX IIAroB ¢ OMOPOW Ha |—2 M3ydeHHBIX CBOWCTBA (DU3UYECKUX SIBIICHUM,
(bu3nyecKnx 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

. pemate pacu€THble 3a7aud B 2—3 JEWUCTBHUA, UCHOJb3YSd 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOIINE
(buznyueckue BENMYMHBI: HA OCHOBE aHajM3a YCIIOBHUS 3aJayd 3alHCbIBaTh KPATKOE YCIOBUE, BBISBISTH
HEJOCTAaTOK JAaHHBIX JJIs peUIeHUs 3aJadyd, BbIOMpaTh 3aKOHBI M (OpMyIbl, HEOOXOTUMBIE aJsi €€
pelleHus, MPOBOAUTH pacy€Tbl U CpPaBHUBATh IIOJy4EHHOE 3HayeHHE (U3MUECKON BEIUYUHBI C
W3BECTHBIMU JIaHHBIMH;

. pacrno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PpEHIMTh MPU TOMOIIU (PUIUYECKUX METOJOB,
UCIIOJIb3YSl ~ OMHMCAHHWE UCCIENOBAHUS, BBIACNATH IPOBEpPsSEMOE  MPEANOJIOKEHHE, OICHUBATh
MPaBUJIBHOCTH MOPSIKA MPOBEICHUS UCCIIEIOBAHUS, JeNIaTh BBIBO/IBL;

. MPOBOJHUTH OMBITHl MO HAOMIONEHUIO (PU3UYECKUX SIBICHUNW HIM (PUINYECKHX CBOWCTB TN
(KanwiIsipHBIE SIBJIGHUS, 3aBUCUMOCTBH JIaBIICHUsSI BO3JyXa OT €ro o0bEma, TemrmepaTypbl, CKOPOCTH
mpolecca OCTHIBAHUSI W HArpeBaHusl MPH M3IYYEHUHM OT I[BETa M3JIydaromeld (MOTJIOoLatoniei)
MMOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJBI OT TEMIEPATyphl KUAKOCTU U IJIOUIAAU €€ MOBEPXHOCTH,
ANIEKTPU3ALIUS TeJ U B3aUMO/ICHCTBHE IEKTPHUECKUX 3apsi/I0B, B3aUMOICHCTBHE MOCTOSIHHBIX MAaTHUTOB,
BHU3yalM3aIlisl MATHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB, JACWCTBUS MarHUTHOTO TOJSl Ha MPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUIaTelsl MOCTOSIHHOTO TOKA): (OPMYJIHNPOBATH
IIpOBEpsEMbIE MTPEINOI0KEHNS, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOT0 000Py10BaHUs, OIUCHIBATH X0/
ombITa ¥ (POPMYIHUPOBATH BHIBOIBL;

. BBITIONTHATH TPSMBIE U3MEPEHUsI TEMIIePaTyphl, OTHOCUTEIHLHOM BIAXKHOCTH BO3/yXa, CUJIBI TOKA,
HaAMpPsDKEHUS C UCMOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UYECKHUX BEIMYUH, CPABHUBATH
pe3ybTaThl U3MEPEHUH C YUETOM 33aJJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

. MIPOBOJIUTH HCCIIEZIOBAHUE 3aBHCUMOCTH OJHOM (M3MYECKOM BETUYMHBI OT Jpyroil c¢
UCTOJb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCHUMOCTh COINPOTHUBIIEHUS IPOBOJHUKA OT €ro JUIHHBI,
IUIOLIAIM TIONIEPEYHOTO CEYEHMsS] U YAEIbHOTO CONPOTHBIIEHUS BEIIECTBA IPOBOJAHMKA, CHIIBI TOKA,
UIYIIEr0 4epe3 MPOBOJHUK, OT HANpsHKEHUS Ha IPOBOJHUKE, MUCCIENOBAaHUE IOCIEAO0BATEIBHOIO H
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MapajyieIbHOTO  COCTUHEHUH TPOBOJHHMKOB): IUIAHMPOBATH HCCIENIOBaHME, COOMpAaTh YCTAHOBKY H
BBITMIOJIHATh HM3MEPEHHA, CIeAysd NpeAJIOKEHHOMY TIUIaHy, (PUKCHpOBATh pE3yJIbTaThl IOJIy4EeHHOU
3aBHCHUMOCTH B BHJIE TaOIUI] U TPAadUKOB, JETaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHMS;

. MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BeNWUuH (yAeibHas TEIUIOEMKOCTH BEIIECTBA,
COIIPOTHUBIIEHUE MPOBOJHUKA, PabOTa W MOIIHOCTH 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUS,
cOOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIe1ys MPeAI0KEHHOH HHCTPYKLUH, U BBIYUCIISATH 3HAUCHHE
BEJIMYUHBL;

. cOOIIOIaTh MpaBHJIa TEXHUKU OE30MTaCHOCTH MU paboTe ¢ J1ab0opaToOpHBIM 000PYI0BAHUEM;

. XapaKTepU30BaTh MPHUHLIUIBI JCHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOUCTB ¢
OTIOPOi Ha WX OMUCaHHUA (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, mapoBas TypOWHa,
amriepMeTp, BOJBTMETP, CUETUYMK OJIEKTPHUUECKOW DHEPruH, ODIEKTPOOCBETHTEIbHBIE MPUOOPEI,
HarpeBaTebHBIC DJICKTPONPHOOPHI (IIPUMEPHI), DIEKTPUUYECKUE MPEIOXPAHUTENHN, ODJICKTPOMArHuUT,
AIIEKTPOJBHUTATENb TOCTOSTHHOTO TOKA), HCIONB3yS 3HAHHUS O CBOMCTBAX (HU3UYECKUX SIBICHUU H
Heo0XxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCThIE TEXHHUUYECKHE YCTPOWCTBA M HM3MEpPHUTENbHBIE MPUOOPHI 1O CXeMaM W
CXEMATUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETpP, THUTPOMETp, JBUTATENb
BHYTPEHHETO CTOpaHUs, ODJEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBbI JJEKTPUYECKUX Meneil ¢
MOCIIEIOBATEIIbHBIM M TApaUICNIbHBIM COCTMHEHUEM D3JIEMEHTOB, pa3iindas YCIOBHBIE 0003HAUYEHUS
JJIEMEHTOB JIEKTPUYECKUX LEIEH;

. MPUBOANTH TPUMEPHI (HAXOAWTh WHGOPMAIMI0O O TpUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
bu3nYecKknX 3HAHWU B TMOBCENHEBHOW JKM3HU JUIA oOecrieueHusi Oe30MacHOCTH IpH OOpameHnu C
npubopaMl W TEXHWYECKHMMH YCTPOWCTBAMH, COXPaHEHHs 3/I0pOBbSI W  COONIOJCHUS HOPM
HKOJIOTUIECKOTO MMOBEICHUS B OKPYKAIOIICH Cperie;

. OCYIIIECTBIISITH TOWCK WHpopManuu (usmueckoro coaepkanusi B MHTepHEeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUH U MYTEM CPAaBHEHUS JAOINOJHUTENbHBIX HCTOYHHUKOB BBIICNATH HH(POPMALUIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;

. UCIOJb30BaTh IPU  BBINOJHEHMM Y4eOHBIX 3aJaHUM  HaydyHO-NOMYJSIPHYIO JINTEPaTypy
(GU3NYECKOro Ccojep’KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BiaaeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa30oBaHus HHPOPMALIMH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

o CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPAaTKUE YCTHBIE cO00MIeH s, 00001mas nHdopMaIuio 13
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJEpXkAaHUSA, B TOM 4HCIE IMYOJUYHO MPEACTABIATh Pe3yIbTaThl
IIPOEKTHONW HJIM MCCIENOBATENbCKOM NESITEIbHOCTH, NPU 3TOM TIPAMOTHO HCHOJIb30BaTh H3yYEHHbIN
NOHATUIHBIN anmapar Kypca (PU3HMKH, COIIPOBOKIAThH BBICTYINICHHE ITPE3EHTALIUECH;

. IIPU BBINOJHEHUN Y4EOHBIX MPOEKTOB M MCCIEJOBAHUN (U3NYECKUX IMPOLECCOB PACHpPEeATh
00513aHHOCTHU B TPYyINIE€ B COOTBETCTBUM C MOCTaBJIEHHBIMU 3aJjauyaMHM, CIECIUTh 3a BBIIOJIHEHUEM ILIaHA
JEUCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTh T'PYIIIH,
BBICTpanBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTb KOHQIUKTHL.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

paciiupeHue u

MOBBIIICHUE YPOBHS  CBOEHU

Komnuue
Ne Tema yueOHOrO JlesaTenbHOCTh YUUTENs C yUeTOM
CTBO . D0P/11IOP
H/ II 3aHATHUA pa60qu/I nporpaMmbl BOCIMTaHUA
qyacoB
TemuoBele aBienus (28 u)
1 OcHOBHEBIE 1 0CO3HAHME [[EHHOCTH
MTOJIOXKEHUS (hu3HUecKoi HaAyKH Kak
MOJIEKYJIIPHO- MOIITHOTO UHCT HT
OJICKYIIAPHO- OHIHOTO MHCTPYMCHTA bubmuoreka [JOK
KHHETHYECKOM MMO3HAHMS MHPA, OCHOBBI
pa, . https://m.edsoo.ru/ff0a5256
TEOPHUHU U BX Pa3BUTHSI TEXHOJIOTHH,
OITBITHBIC Ba)KHEHIIIEH COCTaBIISIONIEH
MTOATBEPIKICHUS KYJIbTYPHI;
MPOSIBJICHUE HHTEpeca K
2. Macca u pasmep 1 P P
HCTOPHUU U COBPEMEHHOMY
aTOMOB U N
COCTOSTHUIO POCCHICKO
MOJIEKYJT .
(bu3NYeCcKO HAYKH;
3. Moenu 1 TOTOBHOCTh K aKTHBHOMY
TBEPJIOTO, YYaCTHUIO B 00CYKICHUH
HKHUKOTO U 0OIIIECTBEHHO 3HAYNMBIX U bu6moreka [IOK
ra3o00pasHoro 3TUYECKHX IPo0IIEM, https://m.edsoo.ru/ff0a540e
COCTOSTHHI CBSI3aHHBIX C MTPAKTUICCKHM
BeIllECTBA MPUMEHEHUEM JIOCTHYKECHUI
busuKy;
4. OO6bsacHeHNE 1 ’
CBOHCTB OCO3HaHUE BOXHOCTH
TBEPAOTO, MOPAITBHO-ITHYECKUX
>1<1/Izg<oro 1 NPUHIIUIIOB B JIEATECILHOCTH
ra3o00pasHoro VUSHOTO;
COCTOSIHUI
BEIICCTBA Ha MOTPeOHOCTH BO
OCHOBE .
. B3aUMOJICHCTBUHN pu
TIOJIOKCHIU BBITIOJTHCHHM HCCJICIOBAaHUA U
MOJIEKYJISIPHO- .
. MIPOCKTOB (bus3ngeckoit
KHHETHHCCKO HaIPaBJIEHHOCTH, OTKPBITOCTh
TEOpUHU .
OTIBITY U 3HAHUSM JPYTHUX;
S. Kpucrammuueckue 1 bubnrorexa [JOK
u aMopdHbIE Tena MOTPEOHOCTH BO | https://m.edsoo.ru/ff0a5800
B3aUMOJICHCTBUHN pu
6. CmaunBanue u 1 BBITIOJTHEHUU MCCIIEJIOBAHUN U
KaIMUIIPHOCTb. IPOEKTOB dusmueckoii | bubmorexa [IOK
HOBerHOCTHOC HaIPaBJIEHHOCTH, OTKPBITOCTh https://m.edsoo.ru/ff0a5530
HaTAXKCHUC OIIBITY U 3HAHUAM APYTHX;
7. TemnnoBoe 1 bubmnuorexa [JOK

https://m.edsoo.ru/ff0a5a26
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CXKaTuc

Temneparypa.
CBsi3b
TeMIEpaTypbl CO
CKOPOCTBIO
TEIUIOBOTO
JIB>)KEHUS YaCTHIL

Buyrpennss
JHEpPIHUsl.
Cnoco06bt

U3MEHEHUS

BHYTPEHHEMN

SHEpPruu

10.

Buner
TeIIoNnepe1aun

11.

Ypok-
KOH(pepeHIHs
"[IpakTHueckoe
HCI0JIb30BaHNE
TETIJIOBBIX
CBOICTB BEILIECTB
1 MaTepUasoB B
LesIX
SHEPTOCOEPEIKCHH

n

A

12.

KommuectBo
TEIIOTHI.
VnenpHasg

TEII0EMKOCTh

13.

YpaBHeHue
TEII0BOIO
OanaHca.
TemnooOMeH u
TEII0BOE
paBHOBeCHE

14.

JlaGopaTopHas
pabota
"UccnenoBanue
SIBJICHUS
TerI000MeHa pu
CMEIIIMBAaHUH
XOJIOTHOM U
ropsiuei BoJbI"

15.

Pacuer
KOJINYECTBA
TEILIOTHI,
HEOOXO0IMMOTI0
JUTsl HArpEeBaHUS
Tena u

KOMIICTCHTHOCTH qcpes
MMPAKTUYCCKYIO NCATCIIbHOCTD,

noTpeOHOCTh B (POPMUPOBAHUH
HOBBIX 3HAHUH, B TOM YHCIE

dopmynupoBath uJeu,
HIOHSATHS, THIIOTE3BI 0
¢usndeckux  oOBEKTaxX |

SIBJICHUAX,

pa3BUTHE HAy4YHOH
M0003HATENLHOCTH, MHTEPECa
K UCCIIEIOBATEILCKOU
JIeSITEIIEHOCTH;

AKTUBHOE Y4acTHE B PEIICHUH
MPaKTUYECKUX 3a7a4 (B
paMKax CEMbH,
00pa3zoBaTebHON
OpraHu3aluy, Tropojaa, Kpas)
TEXHOJIOTUYECKOU u
COLMAJIBHOW HAIPaBJIEHHOCTH,
TpeOyIOmMUX B TOM YHCIE U
bu3HYeCcKX 3HAHUM;

UHTEPEC K MPAKTHYECKOMY
U3YYEHHUIO npodeccuti,
CBSI3aHHBIX C (PUBHUKOM;

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a5c60

bu6moteka [IOK
https://m.edsoo.ru/ff0a6412

bu6moreka [IOK
https://m.edsoo.ru/ff0a65c0

bu6moreka [IOK
https://m.edsoo.ru/ff0a6976

bu6moreka [IOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a5c60
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BBIACIIAEMOI'O UM
IIpH OXJTAKIACHUN

16.

JIaGopatopHas
pabota
"Onpenenenue
YAEIBHOU
TETUIOEMKOCTH
BemlecTna"

17.

DHeprus TOIINBA.
VY nenbHas
TEII0Ta CTOPAHUS

18.

IImaBnenue u
OTBEp/ICBaHUE
KPUCTAJUTHYECKUX
Tea. Y IenbpHas
TEII0Ta
IUIABJIEHUS

19.

JlaGoparopHas
pabota
"Onpenenenne
YAEIBHOMN
TETUIOTHI
IJIaBJaceHUA Jbaa"

20.

[TapooOpazoBanue
1 KOHJICHCAIUS.
Ucnapenue

21.

Kunenue.
VnenpHas
TEII0Ta
nmapooOpa3oBaHHsI
M KOHJICHCALIUH.
3aBHCUMOCTh
TEMIEPATYPHI
KHIIEHHS OT
aTMoc(hepHOro
JaBJICHUS

22.

Bnaxnocts
BO3/yXa.
JlaGopatopHas
pabota
"Onpenenexnue
OTHOCHUTEIBbHOM
BJIAXKHOCTH
BO3ayXa"

23.

Pemenue 3amau Ha
onpeneseHue
BJIAKHOCTH
BO3/yXxa

24,

[TpuHIUIIBL

bubnuoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7b5a

bu6moreka [IOK
https://m.edsoo.ru/ff0a71d2

bu6moreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6moreka [IOK
https://m.edsoo.ru/ff0a740c

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628
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https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c
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pabOThI TEIIOBBIX
JIBUTATEJICH.
[TapoBas TypOuHa.
JBurarenn
BHYTPEHHETO
CTOpaHus

25.

KII/[ TeruoBoro
JIBUTATEJS.
TerutoBbie

JIBUTATETU U
3anura
OKpyKaromen
cpeapl

26.

3akoH
COXpaHEHUs U
TIPEeBPAICHUS
DHEpPIruu B
TCIIJIOBBIX
mporeccax

27.

ITonroroBka K
KOHTPOJIBHOU
pabote 1Mo Teme
"Tennoseie
SIBIICHHS.
Usmenenue
arperaTHbixX
COCTOSTHAM
BemecTra"

28.

KonTposbHas
pabora 1o Teme
"TennoBeie
SIBJICHUS.
HUsmenenue
arperaTHbIX
COCTOSIHUM
BelecTna"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

DneKTpUYecKrue U MarHuTHeIe aBieHust (37 u)

DIeKTpu3aius

ten. JIBa pona

ANEKTPUUECKUX
3aps/I0B

1

Ypok-
HCCIeI0BaHue
"OnexTpuzanus
Tel UHAYKLIHUEH U
pu
COIIPUKOCHOBEHUH

B3aumonencreue

Pa3BUTHUE HAYYHOU
1r0003HATENBHOCTH, HHTEpECa
K MCCIIEJOBATEIbCKON
JeATENbHOCTH;

pa3BUTHE HAYYHOU
1r0003HATENBHOCTH, HHTEpECa
K MCCIIEJOBATEIbCKON
JeATENbHOCTH;

[IEHHOCTHOE OTHOIIIEHHUE K
JOCTH)KEHUSIM POCCUICKIX
yuEHBIX-(DU3UKOB

bu6moreka [JOK
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https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3apsAKCHHBIX TCIIL.
3axoH Kynona

DIEeKTpUYECKOe
oJe.
HanpsixeHHoCcTh
AIEKTPUUECKOTO
noJis. [Ipuniun
CYIEPIIO3HUITNU
ANEKTPUIECKUX
ojieun

Hocurenn
AMEKTPUICCKIX
3aps/0B.
DneMeHTapHbIN
3apsna. CtpoeHue
aToma

[IpoBoaHMKY M
JMDIIEKTPUKH.
3aKoH
COXpaHEHHUS
AIIEKTPUYECKOTO
3apsza

Pemrenue 3agau Ha
MIPUMEHEHHE
CBOMCTB
ANEKTPUIECKUX
3apsIoB

DIIEKTPUYECKUI
TOK, YCIIOBUS €TO
CYIIECTBOBAHHSL.
Hctounuku
ANIEKTPUYECKOTO
TOKa

JeicTBus
ANEKTPUIECKOTO
TOKa

10.

Ypok-
HCCIIEI0OBAaHUE
"JlelicTBUE
EKTPUYECKOTO
oJIsl Ha
IIPOBOJHUKHU U
TUDIIEKTPUKH"

11.

DNEeKTpUYECKU
TOK B MeTaJljax,
KUAKOCTSIX U
razax

12.

DneKkTpuyeckas
LeTb U €€

OCO3HaHUE neduuToB
COOCTBCHHBIX 3HaAHUHI 5
KOMIIETEHTHOCTEH B 00IacTH
bu3uKy;

IUIAHUPOBAaHUE CBOETO
pa3BUTUSL B  IPUOOpPETEHUU
HOBBIX (PM3NYECKUX 3HAHUK;

CTpEMJICHHE aHAIU3UPOBATH U
BBISIBIISITh B3aMMOCBSI3U
IIPUPOJIBI, oOuiecTBa 51
SKOHOMMKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3UUECKHUX
3HAHWI;

OlLIEHKA CBOUX JEWCTBUU C

y4ETOM BIIMSAHUA Ha
OKPYKaroIyIO cpeny,
BO3MOYHBIX rJ100aTBHBIX
MIOCJIEICTBUIA.

BOCIPUSATHE ICTETUYCCKUX
KauyecTB (PM3NUECKOU HAYKHU:
€€ rapMOHHUYHOTO TTOCTPOCHUA,
CTPOTOCTH, TOUHOCTH,
JAaKOHUYHOCTH;
LEHHOCTHOE OTHOLICHHE K
JOCTHXKEHHSIM POCCHICKHUX
Y4EHBIX-(PU3HKOB

0CO3HaAHHE neduuToB
COOCTBEHHBIX  3HaHHH W
KOMIICTEHTHOCTE B 00JIacTH
busuky;

IUTAHUPOBAHKE CBOETO
pa3BUTHUA B MPUOOPETCHHUH
HOBBIX (PU3UYECKUX 3HAHMIA;

CTpEMJICHHE aHAIM3UPOBATh U
BBISIBIISITD B3aMMOCBSI3U
MIPUPOJIbI, oO1IecTBa u
SKOHOMHKH, B TOM YHCJE C
WCIIOJIb30BaHUEM (DHU3UYCCKUX
3HAHUM;

OllEHKa CBOUX JEWCTBUU C

y4ETOM BJIMSIHUS Ha
OKPYKaroILl YO cpeny,
BO3MOYHBIX TI100aTBHBIX
IIOCJIEICTBU.

https://m.edsoo.ru/ff0a87e4

bubnuoreka [IOK
https://m.edsoo.ru/ff0a8ala

bu6moreka [IOK
https://m.edsoo.ru/ff0a8ef6

bu6moreka [IOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838
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COCTaBHBIC 4YaCTHU

13.

Cuia Toka.
JIaGopatopHas
pabota

"
H3smepenue u
peryimpoBaHue
CuJIBI TOKa"

14.

DNEeKTpUYECcKoe
HaTpsDKCHHE.
BoabT™eETD.
JlaboparopHas
pabota
"Usmepenue u
perynupoBaHue
HanpspkeHus"

15.

ConpoTuBieHNE
IIPOBOJHUKA.
VaenbHOE
COTIPOTHBIICHUE
BeIECTBA

16.

JlaGoparopHas
pabota
"3aBHCHUMOCTD
AIIEKTPUYECKOTO
COTIPOTHUBIICHUS
MIPOBOJHHKA OT
€ro JJIUHBL,
IJI0LIAAN
MONIEPEYHOT 0
CeueHus u
Marepuana"

17.

3aBHCUMOCTh
CHJIBI TOKA OT
HaIpsHKEHUS.
3akon Oma mis
y4acTKa e

18.

JlaGopaTopHas
pabota
"UccnenoBanue
3aBUCHMOCTHU
CHJIBI TOKA,
UIYIIETo Yepes
pe3ucrop, ot
COTIPOTHUBIICHUS
pesucropa u
HaNpsDKEHUS Ha
pesucrope"

19.

IlocnenoBarenbHO
€ ¥ napajijiesbHOe
COEIMHEHUS

pa3BUTHE HAy4YHOU
T10003HATETLHOCTH, HHTEpPECA
K HUCCJIEI0BaTEIbCKOM
JICSITCIILHOCTH;

OpUCHTAIMSl HAa TPUMCHCHHE
bu3nueckux  3HAHUUN VIS
pemeHuss 3amad B 00JlacTH
OKpYyKarolen Cpenpl,
TUTAHUPOBAHUS TIOCTYIIKOB U
OIIEHKU ux BO3MOXHBIX
MOCIIEICTBU I TS
OKpYKalollen Cpeibl;

0CO3HaHUE rJ100aJIbHOTO
Xapakrepa HKOJIOTHYECKUX
npo0ieM U MyTel UX perieHus;

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a9e14

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e
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MPOBOTHUKOB

20.

JlaGopatopHas
pabota "IIpoBepka
npaBuiIa
CIIO’KEHUS
HaIpsDKEHUN IIPU
MOCIIEI0BATEIHLHO
M COEAMHEHUH
JBYX PE3UCTOPOB"

21.

JlaGoparopHas
pabota "IIpoBepka
ImpaBrJIa JJ1A CUJIBI

TOKA MPH
napauieIbHOM
COCANHCHUHN
pe3ucTopos"

22.

Pemrenue 3agad Ha
NIPUMEHEHNE
3akoHa Oma 1
Pa3IMYHOTO
COCIMHEHUS
HpOBOHHHKOB

23.

Pabota u
MOIIIHOCTb
ANEKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna

24.

JlaGopaTopHas
pabota
"Onpenenenue
paboThHl U
MOIIIHOCTH
ANIEKTPUYECKOTO
ToKa"

25.

DIEKTpUYECKUE
enu u
norpeouTenu
3IEKTPUUECKOU
SHEPIUH B OBITY.
Kopotkoe
3aMbIKaHUE

26.

IToaroroska k
KOHTPOJIBHOU
paboTe 1o Teme
"DnexTpuueckue
3apspl.
3apsKEHHBIE Tena
U UX
B3aUMOJICHCTBUS.
[TocTostHHbII

bubnuoreka [IOK
https://m.edsoo.ru/ff0aaas8

bu6morteka [IOK
https://m.edsoo.ru/ff0aadle

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

bu6moreka [IOK
https://m.edsoo.ru/ff0ab124

bu6moreka [IOK
https://m.edsoo.ru/ff0ab3e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c
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BIEKTPUYECKUI

TOK"

27.

KontponbHas
paboTta 1o Teme
"DnexkTpuueckue
3apsbl.
3apsKEeHHBIE Tena
U UX
B3aMMO/ICHCTBHSL.
[TocTostHHBII
BIEKTPUYECKUI
TOK"

28.

TlocTossHHBIE
MAarHuTEL, UX
B3aUMO/JEHCTBUE

29.

Ypok-
HCcCIe0BaHNE
"U3yueHnne noneun
TTOCTOSTHHBIX

Mar{uToB"

30.

MarauTHOE ToJe.
MarsuTHOe moJie
3eMIu U ero
3HA4YCHHE JIJISI
JKH3HM Ha 3eMIie

31.

OnbIT OpcTena.
MarsuTHOE 1oJie
ANEKTPUIECKOTO
Toka MaruutHoe
T10JI€ KaTYIIKH C
TOKOM

32.

[Ipumenenne
AIIEKTPOMArHuTOB
B TEXHHUKE.
JlaGopaTopHas
pabora "Usyuenue
IEUCTBUSA
MarHuTHOTO TOJIs
Ha TIPOBOJHHUK C
TOKOM"

33.

QJICKTPOABUTATCIIC

YCTPOMCTBAX U HA

DneKTpoABUTaTelN
b IMMOCTOSIHHOT'O

TOKa.

Hcnonn3oBanue

W B TEXHUYECKUX

TpaHCHOpTE.
JIaGopatopHas

pabota

bu6mmoreka [{OK

https://m.edsoo.ru/ff0abea8

bu6moreka [IOK

https://m.edsoo.ru/ff0ac3d0

bu6moreka [IOK

https://m.edsoo.ru/ff0acOba

bu6moreka [IOK

https://m.edsoo.ru/ff0acl1d2

bubmuoreka [[OK

https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK

https://m.edsoo.ru/ff0ac86¢
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"KoHcTpynpoBanu
€ U U3y4eHHE
paboThI
3JIEKTPOABUTATENS

34.

OnsiTel Dapagnes.
3akoH
AJIEKTPOMAarHUTHO
W MHIyKIUH.
[IpaBuio JIenna

35.

DneKTporeHepaTo
p. Crioco6b1
MOJy4YEHHUS
BIEKTPUYECKON
JHEpPTrUHu.
DNEeKTPOCTAHIIUN
Ha
BO300HOBJISIEMBIX
NCTOYHHUKAX
SHEPTUU

36.

IloaroroBka x
KOHTPOJIBHOU
pabote 1o Teme
"DnexkTpuueckue
Y MarHUTHBIE
ABieHUS"

37.

KonTposbHas
pabora 1o Teme
"DnexkTpuyueckue

Y MarHUTHBIE

siBIeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

Pezepr (3 u)

PesepBHbIi ypoK.
Pab6oTa ¢
TEKCTaMH 110 TEME
"TemnoBeie
saBieHUA"

PesepBHbIN ypoK.
Pabora ¢
TEKCTaMH I10 TEME
"[TocTrosiHHBII
JNEKTPUYECKUI

TOK

T'omoBas
MIPOMEXYTOUHAS
aTTecTalus

OCO3HaHUE IIEHHOCTH
Oe3omacHoro 00pa3a KU3HHU B
COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE,
BaXHOCTHU IIPABHII
0e30macHOTO MOBEAECHUS Ha
TpaHCIIOPTE, Ha JIOPOTax, C
ANEKTPUYECKUM U TETIOBBIM
000pyI0BaHNEM B JOMAIITHUX
YCIOBUSX;

bubmuoreka [JOK
https://m.edsoo.ru/ff0accse

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdcé

Bceero

68 u
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