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MHNOACHUTEJBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "®U3UKA™

Kypc ¢usukn — cucrteMoo0pa3yromuid Uisi €CTECTBEHHO HAy4YHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOLECCOB M SIBICHUI, HM3ydaeMbIX XUMHEH,
Ouosiorueit, actrpoHomMuet u puznyeckoit reorpapueil. Pu3MKa — 3TO MPeIMET, KOTOPBIl HE TOJIBKO
BHOCUT OCHOBHOM BKJIaJi B €CTECTBEHHO HAy4YHYK KAapTMHY MHpa, HO U IpeJoCTaBisieT Hamboiiee
sCHbIE 00pa3Ibl MPUMEHEHHUsS HAyYHOI'O METOJa MO3HAHUs, T.e. Croco0a MOJIYYEeHHUs JOCTOBEPHBIX
3HaHuil o mupe. Hakonen, ¢usuka — 3T0 mpeaMeT, KOTOPbIM Hapsly ¢ JPYTUMH €CTECTBEHHO
Hay4YHBIMU IpEeIMETaMM JOJDKEH JaTh IIKOJbHUKAaM MPEICTABIEHUE 00 YBIIEKATEIbHOCTH HAYYHOI'O
UCCJIEIOBAHMS U PaJJOCTH CAMOCTOATEIBHOTO OTKPBITUS HOBOT'O 3HAHMS.

OpnHa u3 raBHBIX 3a7a4 (pu3nYecKoro oOpa3oBaHus B CTPYKType o01ero o0pa3oBaHusi COCTOUT
B (hOpMUPOBAaHMM €CTECTBEHHO HAayYHOW TI'pPaMOTHOCTHM M HMHTEpeca K HayKe y OCHOBHOW MacChl
oOyyaroImuxcs, KOTOpble B JalbHellleM OyAyT 3aHATBl B CaMbIX pa3HO o00pa3HbIX cepax
nesrenbHOCTH. HO He MeHee BaKHOW 3ajadedl sABIJISIETCS BBIABICHUE W IIOATOTOBKA TaJlaHTJIMBBIX
MOJIOJBIX JIFOJIEH Ul IPOAOIKEHHsI 00pa30BaHUs U AajbHENIIeH MpodecCHOHAIbHON AeATENbHOCTU B
00JIaCTH €CTECTBEHHO HAYYHBIX MCCIIEJOBAHUI M CO3aHUU HOBBIX TEXHOJIOTHN. COrIacHO MPUHATOMY
B MEXJIyHapOIHOM cooOlIecTBE omnpenaeneHnto, «EcTecTBeHHO HayuyHash TPaMOTHOCTb — 3TO
CIIOCOOHOCTh 4Y€JOBEKa 3aHMMAaTh AKTHBHYIO T'PaXKIAHCKYIO MO3WIHUI0 MO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATBHCS €CTECTBEHHO
Hay4YHbIMU HAesiMU. HaydyHO rpamMOTHBINA 4YEJIOBEK CTPEMHUTCS ydacTBOBATb B apryMEHTHPOBAaHHOM
00CyXJIeHUHM IIPOOJIeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOI'HsIM, YTO TpeOyeT OT Hero
CHEAYIOUIUX KOMIIETEHTHOCTEM

— HAY4YHO OOBSACHSATH SIBJICHUS,

— OLICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOI'O UCCIIEJOBAHMS,

— HHTEPIPETUPOBATh JAaHHBIE M HCIOJb30BaTh HAay4yHbIE J0KA3aTeIbCTBA IS IOJy4YEHUS
BBIBOJIOB.

N3zyuenne Gpu3nku criocoOHO BHECTH PEIIAIOLINI BKIJIa B (OPMUPOBAHUE €CTECTBEHHO HAyYHOH
IPaMOTHOCTH 00yYaroIuXxcsl.

HEJA N3YYEHUS YYEBHOI'O ITIPEAMETA «®U3UKA»

Lenu nzyyenus Gpu3nKu:

— TpHOOpeTeHne MHTEpeca W CTPEMJICHHs OOyYaroMUXCsl K HAYYHOMY H3yYCHHIO NPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

—  pa3BUTHE TIPEACTABICHWH O HAydHOM METOAE TO3HaHWMA U  (opMupoBaHHe
HCCIIEI0BATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

— (opMupoBaHNEe HAy4YHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3yYeHHS OCHOB CTPOCHHS
MaTepuH U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

— (opMUpOBaHHE MPEJCTABICHUN O POJH (PU3HMKH JUIS Pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

— pa3BUTHE TMPEACTAaBIEHUH O BO3MOXHBIX cdepax Oyaymeid npodeccruoHanbHON
NeSITeNbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEHIIeMy 00y4eHHIO B ’TOM HalpaBJICHUH.

JlocTibkeHre HTUX IeJeil Ha YypOBHE OCHOBHOTO o00Imero oOpa3oBaHHs OO0ECIIEUMBAETCS
pelIeHHEM CIICAYIOUINX 3a/1a4:

— TpUOOpeTeHne 3HAHWH O JAMCKPETHOM CTPOCHWHW BEIIECTBA, O MEXAaHHMUYECKUX, TEIUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— npuoOpeTeHre yMEHUH ONHCHIBATE U OOBSACHITH (DU3NUECKHE SIBICHUS C HMCIIOJB30BaHHEM
MOJTyYEHHBIX 3HAHMIA;

— OCBOEHHE METOJIOB PEIICHHUS MPOCTEUIIINX PACYETHBIX 3374 C MCIIOJIb30BaHHEM (PH3HUECKUX
MoJieIel, TBOPYECKHUX M MTPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHHH HAOIIOAATh MPHUPOJHBIC SBICHUS W BBHINOJHATH OIBITHI, JaO0OpaTOpHEIE
paboThI U HKCIIEpUMEHTAIBHBIE UCCIIE0BAHMSI C UCIIOJIb30BAaHUEM N3MEPUTENIbHBIX PHOOPOB;



— oOcCBOeHHE TNpuEMOB paboThl ¢ HHPOpManuen (HU3NIECKOTO CoaepKaHusl, BKIIOUYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHMAX (U3MKM; aHaIM3 W KPUTHUYECKOE OLIEHUBaHHE
nH(popManuu;

— 3HAKOMCTBO CO cdepamu MpodeCCHOHATBHON AEATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JIOCTIKCHHUSIX (PU3MUECKON HAYKH.

®OPMHUPOBAHUE PABOYEH TIPOTPAMMBI C YYETOM HIPOI'PAMMBI
BOCIIMTAHMUSI.

PabGouass mporpamma oOecrmeunMBaeT JOCTIIKEHHE JIMYHOCTHBIX pE3yJbTaTOB B paMKax
peanuzanuu Moayns «lIkonbHbIN ypok» Paboueil mporpaMmbl BOCIIMTAHUS:

-dopmupoBaHue y 00yUYaONIUXCS OCHOB POCCUHCKON MICHTUIHOCTH;

-['oTOBHOCTH 00Yy4arOIIUXCS K CAMOPa3BUTHIO;

-MoTuBaIuio K mNo3HaHUIO U 00YUYECHHUIO;

-lleHHOCTHBIE YCTAaHOBKHU U COI[MAIbHO-3HAYMMbIE Kaue€CTBA JINYHOCTH;

-AKTUBHOE y4acTHE B COLIMAJIbHO-3HAYUMOM JESATEIHHOCTH.

MECTO YYEBHOT O IIPEIMETA «bHOJIOTUS1» B YYUEBHOM IIJIAHE
B cooTBeTcTBHM ¢ yueOHBIM IUIAHOM OOIee KOJIMYECTBO BPEMEHHM Ha Y4YeOHBIN roj] 00ydeHHUs
cocraBiseT 68 yacoB. HenenbHas Harpy3ka COCTaBIIsIeT 2 yaca.

COJAEPKAHUE YYEBHOI'O IIPEIMETA "®U3UKA"

Pa3nea 1. TenuioBble siBJ1eHUA

OCHOBHbBIE TOJIOKEHHSI MOJEKYISIpHO-KMHETHUECKOW TEOpUH CTPOEHHUs BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJEKyJI. OmNbIThl, MOATBEP)KIAIOLIUE OCHOBHBIE IOJIOXKEHUSI MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH.

Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrtainmuyeckue u
amopdubie Tena. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TEI Ha OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON Teopun. CMauMBaHUE U KalWUISPHbIE BJIEHUS. TEeIIoBoe pacliupeHue
U CKaTHe.

Temnepatypa. CBsi3b TEMIIEPATyphbl CO CKOPOCTHIO TEIJIOBOTO JIBUYKEHUS YaCTHULL.

Buytpennsas osHeprus CrocoObl H3MEHEHHMs BHYTPEHHEH OSHEpruu: Terulonepenaya u
coBeplieHne padoTsl. Bubl Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3ITYyYCHHUE.

KonnyectBo TemnoTel. VYienbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH W TeIuloBoe
paBHOBecHe. YpaBHeHHE TermjoBoro Oamanca. IlmaBreHume u oTBepAeBaHHE KPHUCTAUIMYECKUX
BEIIECTB. YJenbHas TeruioTa IuiaBieHus. [lapooOpasoBanue u kxonjeHcauus. Mcnapenue (MC).
Kunenue. VYgaenbHas Temnora mapooOpa3oBaHUsA. 3aBUCUMOCTb TEMIIEpATypbl KHIIEHHUS OT
aTMoc(epHoro aAaBieHus. BraxxHocTh Bo3yxa.

OHeprus TOIMBA. Y ieJbHasl TEMJI0Ta CTOPAHHUS.

ITpununs! pabotel TernoBsix asurarenei. KITJI rermoBoro neuraresns. TengoBble 1BUTaTeNnu U
3amuTa okpyxaromieit cpenbl (MC). 3akoH coXpaHEHHS M TPEBPAIICHUS SHEPTHH B TEIJIOBBIX
nporueccax (MC).

Jemoncmpayuu

1. HaGironenue GpoyHOBCKOTO ABHXKEHHS

2. Habmonenne nuddys3un

3. HaGmroieHue sBIeHUM CMauyuBaHMs U KaWIISIPHBIX SIBICHHUMA

4. HabumroieHre TemioBOro paciiupeHust Tein

5. I3mMeHeHue aBieHus raza npyu U3MEHEHUH 00bEMa U HarpeBaHUU WM OXJIAXKICHUH

6. [IpaBuiia u3MepeHus TeMIepaTypsl

7. Buasl Ternonepenayu
8. OxJaxk/ieHue Npu COBEpPIIEHUH pabOThI
9. HarpeBanue npu coBepIieHud paboThl BHEITHUMHU CHIIAMH
10. CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BEIIECTB



11. HaOmronenne kumeHus

12 .HabmroeHre OCTOSHCTBA TEMIIepaTyphl MPH IJIaBICHUH

13. Monenu TemIoBbIX ABUTaTENIEH

Jlabopamopuvie pabomul u onvimul

1. OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIIIOB ITIOBAPEHHOM COJIM MJIU caxapa

3. OnbIThI 1O HAOIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX Tl

4. OnpeneneHue AaBIeHUS BO3AyXa B OaJIOHE IINPHIIA

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3/AyXa OT €ro o0béMa M HarpeBaHUs
WM OXJIQXKICHUS

6. [IlpoBepka THMOTE3bl JHHEWHOW 3aBUCUMOCTH JJIHMHBI  CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIrepaTyphbl

7. HaGmonenre n3MeHeHUs: BHYTPEHHEH YHEPTUU Tena B pe3yJbTare TeIulonepeaayn u padboThl
BHEUTHUX CHUJI

8. ccnenoBanue sBIeHUS TEINIOOOMEHA IIPU CMEILIMBAHNUU XOJIOAHON U ropsAYeil BOJIbI

9. Omnpenenenre KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJON IMPH TEIIO0OOMEHE C HarpeThiM
METAJUINYECKUM IHIINHAPOM

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue nmporuecca UCTIapeHust

12. OnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3AyXa

13. Omnpenenenue yAeIbHON TEIIOTH TUTABJICHHUS JIb/Ia

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

Onekrpuszanus Ten. JBa pona anekTpuuecKux 3apsaoB. B3aummonelcTBUE 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCMMOCTb CHJIBI B3aUMOAECHMCTBMSI 3apsDKEHHBIX TENl OT BEJIMYUHBI 3apsiioB U
PacCTOSHUS MEXY TeTIaMu).

Onextpuueckoe mnoje. HanpsxéHHocTh snexTpuueckoro noss. IlpuHnun cynepnosuuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anekTpudeckux 3apsaoB. DIeMEHTapHBIA dJeKTpudecKuid 3apsia. CTpoeHue aroma.
[IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOrO TOKA. VICTOUHMKHU [TOCTOSIHHOTO
ToKa. JIeHCTBHSI 3NIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUECKOE, MarHUTHOE). DJIEeKTPUUECKU TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuna Toka. DJIeKTpudeckoe HanpspkeHue. CONpOTUBIEHUE MPOBOIHUKA.
VYaenbHOoe compoTHBiIeHHE BemiecTBa. 3akoH Owma s ydactka uenu. IlocnenoBarenbHoe u
[apaJuIeIbHOE COEIMHEHNE IPOBOJHUKOB.

Pabora 1 MoIIHOCTH 3J€KTpUUECKOro Toka. 3akoH J[xoyns— JleHma. DnekTpuyeckue Lenu u
NOTpPeOUTENH IEKTPUIECKOH s3HEprun B ObITY. KOpoTKOE 3aMbIKaHME.

[TocTrossHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHOE
noJie 3eMJIM M €r0 3Ha4€HHE s KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOe 1MoJjie 3JIEKTPUIECKOro
ToKa. [I[pruMeHeHune 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MarHUTHOTO TOJISl HA TPOBOJAHMK C TOKOM.
OneKTpoABUTaTeab IOCTOSHHOIO TOKa. lMcnonp30BaHME JIEKTpOJBHTAaTeNell B TEXHUYECKHX
YCTPOWCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaned.  fIBneHne  ayeKTpoMarHuTHOW — mHAykuuu.  IIpaBwio  Jlenna.
Onektporeneparop. CrnocoObl  MOMy4eHHUS] IJICKTPUUYECKON  SHEPruH. ODJIEKTPOCTAHIMU  Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu
. DnexTpu3anus Tel
. JIBa posia 3JIeKTpUYECKUX 3apsA0B U B3aUMOEHCTBHE 3apsyKEHHBIX TEJ
. YCTpPOUCTBO U JEUCTBUE IIEKTPOCKONA
. DNEeKTpoCcTaTUYECKass UHAYKIUS
. 3AKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B
. [IpOBOAHMKY U TUAIIEKTPUKU
. MoniennpoBaHue CUIIOBBIX JIMHUI 2JIEKTPUUECKOTO OIS
. IcTOYHMKY IOCTOSTHHOTO TOKA
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9. JleiicTBUSI SJIEKTPUUECKOTO TOKA

10. DneKTpUYeCKHil TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psia

12. 3mepenue cuiibl TOKa aMIepMETPOM

13. I3MepeHue 3J1eKTPUYECKOro HANPSKEHUsT BOJIbBTMETPOM

14. PeocraT 1 Mara3uH CONPOTHUBIICHUI

15. B3aumoneicTBre NOCTOSITHHBIX MAarHUTOB

16. MozaenupoBaHue HEBO3MOXKHOCTH pa3JI€IEHHUsI [T0JIFOCOB MAarHUTA

17. MonenupoBaHue MarHUTHBIX NOJIEH TOCTOSIHHBIX MAarHUTOB

18. OnwiT Dpcrena

19. MaruuTHOE 10J1€ TOKA. DJIEKTPOMArHuT

20. leficTBE€ MarHUTHOTO TOJIL HA MPOBOJIHUK C TOKOM

21 DnexTpoaBuUrarenab NOCTOSIHHOIO TOKa

22. VccnenoBaHue sIBJCHUS DJIEKTPOMAarHUTHOM MHIYKIIUU

23. Onbitel Dapages

24. 3aBUCUMOCTH HAINPaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €ro BO3SHUKHOBEHUS

25. DIIEKTpOreHepaTop NOCTOSHHOTO TOKa

Jlabopamopnuvie pabomot u onvimal

1. OnbITHI IO HAOJTIOICHUIO DJICKTPU3ALNHI Tl MHAYKIIUEH U IPU COTPUKOCHOBEHUH

2. UccnenoBanue 1eHCTBUS JIEKTPUYECKOTO OIS HA IPOBOJAHUKH U JTUIIEKTPUKU

3. COopka u mpoBepKa pabOTHI JIEKTPUICSCKOM IETTH MOCTOSTHHOTO TOKA

4. 3mepeHue U peryiupoBaHUe CUITbI TOKA

5. 3mepenue u peryampoBaHue HalpsHKEHUs

6. HccnegoBaHue 3aBUCHMOCTH CHJIBI TOKa, MJIYIIETO 4Yepe3 PEe3UCTop, OT COMPOTUBIICHHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUYECKOrO COMPOTHUBICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAHU TONEPEYHOr0 CEUCHUS U MaTeprana

8. IlpoBepka mpaBuiia CIOXKEHHS HAMNPSHKECHUH MPU MOCIEAOBATEIHHOM COCIUHEHUHU JBYX
pEe3UCTOpPOB

9. [IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MMapaJJIeIbHOM COSTUHEHUH PE3UCTOPOB

10. Onpenenenue pabOTHI IEKTPUISCKOTO TOKA, UIAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenre MOUTHOCTH 3JEKTPUUYECKOTO TOKA, BBIICIIAEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UYIIIETO Yepe3 JaM MOUKY, OT HANPSOKEHUs Ha Her

13. Onpenenenue KI1J1 HarpeBaremns

14. NccnenoBaHne MarHUTHOTO B3aWMOJICHCTBUS MOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U pa3/IeJICHUH

16. ViccnenoBanue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIbl B3aMMOJICUCTBHS KATYIIKU C TOKOM U
MarHuTa OT CWJIbI TOKa M HAMPAaBIICHUS TOKA B KaTYIIIKE

18. N3yueHue AecTBUS MarHUTHOTO TOJIsL HAa MTPOBOJIHUK C TOKOM

19. KoncrpynupoBaHnue 1 u3ydeHue paboThl 3JIEKTPOIBUTATENS

20. Uzmepenne KIIJI anekTpoaBUraTenbHON yCTaHOBKU

21. OmneITBl 1O WCCIEIOBAHUIO SIBJICHHUS DJIGKTPOMArHUTHOM WHAYKIIMHM: WCCIECIOBAHUE
M3MEHEHUH 3HAUEHHUS U HANPABIICHUS UHIYKIHOHHOTO TOKA.

INJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe 6ocnuTaHuE:

— MpOSIBJICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (U3MUECKOM
HayKU;

— IIEHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxicoanckoe u 0yxo6Ho-npagcmeennoe 6ocnumanue:



— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYKJIEHUHU OOIIECTBEHHO-3HAUMMbBIX M STHYECKHX
po0JieM, CBS3aHHBIX C TPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

— OCO3HAHHME BAKHOCTU MOPAIbHO- ATUYECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Icmemuueckoe ocnumanue:

— BOCIIPUATHE 3CTETUYECKMX KauyecTB (pU3MUeCKONW HayKu: e€ TapMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HaHWE IEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHUA TEXHOJIOTHI, BaXKHEH 1€ COCTABISAIONICH KYIbTYPhI;

— pa3BUTHE HAYYHOH JTI0O03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATEIbCKON e TEIIbHOCTH.

Dopmuposanue Kyabmypul 300p068ba U IMOUUOHATLHO20 O1A20N0YYUA:

— OCO3HaHHe LIEHHOCTHU Oe30macHoro odpas3a >XKM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BXHOCTU TPaBUI OE30MACHOTO TOBEACHUS Ha TPAHCIOPTE, Ha JOpOorax, C OJIIEKTPUYCCKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— c(hopMHPOBAHHOCTH HaBBbIKA peICKCUH, MPU3HAHUE CBOETO MPaBa HA OMIMOKY U TaKOTO JKe
[paBa y Apyroro 4ejaoBeKa.

Tpyooeoe socnumanue:

— aKTHUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 33/1a4 (B paMKaX CEeMbH, IIKOJIbI, TOPOJa, Kpast)
TEXHOJIOTUYECKON U COIMATBHON HAPaBICHHOCTH, TPEOYIONINX B TOM YUCIC U (PU3HUECKUX 3HAHHWIA,

— HHTEpEeC K MPaKTUIECKOMY U3yUeHUI0 Tpodeccuil, CBSI3aHHBIX C (PU3UKOA.

JKonozuueckoe eocnumanue:

— OpHUEHTalMs Ha MpuUMeHeHHe (U3MUECKUX 3HAHWHA /i pelleHusl 3agady B o0yacTu
OKpY’KaloIlel cpeibl, IJIaHUPOBAHHUS TOCTYNKOB U OICHKM WX BO3MOXKHBIX TOCIEICTBUM IS
OKpY>KaroIlen Cpebl;

— OCO3HAaHME II100aJIFHOT0 XapaKTepa HIKOJOTUUECKUX MTPOOJIEM U MyTEl UX PEIICHHUS.

Aoanmayus o0yuarouie2oca K U3MEHAIOUWUMCA YC108UAM COUYUATNLHOU U RPUPOOHOTL CPEdblL:

— TOTPEOHOCTHh BO B3aMMOJCHCTBHH TIPU BBHIITOJIHEHUHU MUCCIICIOBAaHUA U TPOSKTOB (pH3UIeCcKOn
HAMPAaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JeATeTbHOCTb;

— MoTpeOHOCTh B (POPMHPOBAHMH HOBBIX 3HAHMI, B TOM Yucie (GOpMYyIUPOBAThH UICH, TOHSITHS,
TUIOTE3BI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

— 0CO3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 007acTU (DU3HKHY;

— MUIAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHU;

— CTpeMJICHHE aHAIU3UPOBATh U BBISBISITH B3AUMOCBSI3U MPUPOIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OIIEHKa CBOMX JEWCTBHI C Y4E€TOM BIMSHUS Ha OKPYXAIOLIYI0 Cpeay, BO3MOXKHBIX
IJI00ATBHBIX TTOCIIEICTBHM.

METAINPEAMETHBIE PE3YJIBTATBI

YHuBepcanbHble IO3HABATE/IbHbIE 1efCTBUSA

ba3zoevle nozuueckue oeiicmeus:

— BBISIBIISITH M XapaKTePU30BaTh CYIIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUI);

— YCTaHABIIMBATh CYIIECTBEHHBIA TMpPH3HAK KJIacCH(HUKAIMU, OCHOBAHHS JUIsI OOOOIICHUS W
CpaBHEHHS,

— BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHsI B paccMaTpuBacMbIX (akTax, TaHHBIX H
HAOIIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBISIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBS3W MNP HM3YYCHWH (U3HYECKUX SBICHUH U
MPOLIECCOB; JENaTh BBIBOJBI C HCIIOIH30BAHUEM JEAYKTHBHBIX W WHAYKTUBHBIX YMO3aKIIOYCHHIA,
BBIIBUTATh THITOTE3bI O B3aUMOCBS3SIX (PU3UUYCCKUX BEINIHH,

— €aMOCTOSATENbHO BbIOMpaTh cnocol pemieHus y4yeOHOM (u3nyeckod 3amaum (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BBIOOp HamOoJiee MOAXOIAIIETO C YYETOM CaMOCTOSTEIHLHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoevle uccneoosamenvckue oelicmeus:

— WCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT TO3HAHMUS;



— MPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY ONBIT, HE CJIOXHBIA (hU3MUYECKUi
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PUZUUCCKOTO SIBIICHUS;

— OIICHMBAaThb Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIMIO, IMOJYYEHHYIO B XOJE
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

— CcaMoCTOATEeNbHO (HOpMYIUpPOBaTH 000OIIEHUS W BBIBOJBI MO pPE3yjibTaTaM IPOBEAEHHOIO
HaAOJI0ACHNS, OMIBITA, UCCIICTOBAHMS;

— TMPOTHO3UPOBATH BO3MOXHOE JaibHeiIee pa3BUTHE (U3MUECKUX IPOILECCOB, a TaKKe
BBIIBUTATh TIPE/IIOJIOKEHUSI 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmaueii:

— TMPHUMEHATHh pa3jiMyHble METOJIbl, MHCTPYMEHTHl M 3alpochl IpHU TMOHCKE U O0TOOpe
MHGOPMALUY WK TaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOoM (hr3nyeckoi 3a1a4u;

— aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH (DOPMALIUIO PA3TUYHBIX BUIOB
1 GOpM MpECTaBICHHUS;

— CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (opMy TmpencraBieHUs UHGOpPMaLUU U
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4ll HECIOKHBIMH CXEMaMH, JHarpaMMaMu, WHOW TpapuKoil W HX
KOMOHWHAIIUSIMU.

YHuBepcajibHble KOMMYHUKATHBHBIE 1eHCTBUS

Oobwenue:

— B X0Jie 00CyXJIeHHUs y4eOHOTro maTepuala, pe3yabTaToB JIa0OpaTOPHBIX padOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMbI U BBICKA3bIBaTh MU, HAlIEJICHHBIC HA PEIlICHUE
3aJ]auu M MoJIepKaHue 0I1aroxenaTeaIbHOCTH OOLICHHUS;

— COMOCTaBJIATh CBOU CYXKJCHHS C CYXKICHUSMU IPYTHMX YYaCTHHKOB Juajiora, 0OHapy>KMBaTh
pa3IM4Mre U CXOJICTBO MO3ULIMIA;

— BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

— nyOJIMYHO MPENCTaBIATh PE3YJIbTAaThl BHIIOIHEHHOIO (PU3UYECKOTO OMbITA (IKCIIEPUMEHTA,
UCCJIETIOBAHMSI, IPOCKTA).

Coemecmnasn deamenbHOCMb (COMPYOHUYECMEO):

— MOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W HMHIWBUIYaIbHOW PabOTHI MpHU
peleHIH KOHKPETHOW (DPU3NYECKOI MPOOIIeMBI;

— MPUHUMATD LIEJI COBMECTHOU JeSTeIbHOCTH, OPTraHU30BBIBATH ACUCTBUS 10 €€ JOCTUKEHHIO:
pacnpenensaTh poyik, 00CYXIaTh MPOIECCHl U PE3ybTaThl COBMECTHOW padOThI; 0000IIaTh MHEHUS
HECKOJIbKUX JIOJIeH;

— BBINOJIHATH CBOK YacTh pPalOThHI, JOCTHras KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAMPAaBICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;

— OILIEHMBAaTh KayecTBO CBOEr0 BKJAJa B OOIIMHA MPOAYKT MO KPUTEPHUSM, CaMOCTOSATEIbHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcaiabHbIe PeryJsiTUBHbIE AeliCTBUS

Camoopzanuzayus:

— BBIABIIATH MPOOJEMBI B JKU3HCHHBIX W YYEOHBIX CHUTYaIlUSAX, TPEOYIOIMUX IS PEIICHUs
(bu3MUeCKUX 3HAHUM;

— OPUEHTHPOBATHCS B PA3TUIHBIX MOJIX0aX MPUHATHUS PEIICHUH (MHIAWMBUIYAIbHOE, IPUHSITHE
pelIeHus B TpyMIe, MPUHITHE PEIIeHU TPYIIOoi);

— CaMOCTOSITEIbHO COCTaBJISITh QJITOPUTM pEUICHUS (U3NYECKOM 3ajadd WM IUIaHa
UCCIIEIOBAHMS C YYETOM HMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
IIpeAJIaraeMble BapUAHTBI PEIICHHUI;

— Jienath BEIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

Camokonmpons (pepexcusn):

— JaBaTh aJICKBaTHYIO OIICHKY CUTYAllUH U TIpeJiaraTh iaH e€ N3MEHECHHUS,

— OOBSACHATH TPUYUHBI JTOCTYOKCHUS (HEIOCTYDKEHUS) PEe3yJIbTaTOB JIEATEIHHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS (PH3UIECKOTO
WCCIICIOBAaHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, W3MEHMBIIUXCS CUTYAIHA,
YCTaHOBJICHHBIX OMIHOOK, BO3HUKIITUX TPYAHOCTEH;

— OIICHUBATh COOTBETCTBHE PE3yNbTaTa LIETH U YCIOBHUSIM.



Imoyuonanvrvlii uHmMeN1eKm:

— CTaBUTH ce0sl HA MECTO JIPYTOTo YeloBeKa B X0/ CIopa WM JUCKYCCHM Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ilpunamue ceon u opyeux:

— MpHU3HABaTh CBOE MPaBO HA OIMIMOKY MPH pelIeHUH (HU3MUECKUX 33/1a4 WU B YTBEPKIACHHIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPABO JIPYIroro.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernbie pe3ynbTaThl Ha 0a30BOM YpPOBHE MJOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMEeHui:

— MCIIOJIb30BAaTh IIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHHMS BEILECTBAa, KPHUCTALIMYECKUE W aMOp(HbIE Tejla, HACBILIEHHBIH U
HEHACBILIEHHBIN Map, BIAXKHOCTh BO3/1yXa; TEMIEpATypa, BHYTPEHHSS SHEPIHsl, TEIUIOBOM JBUTATENb;
JJIEMEHTApHbI  DJEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE 110, IPOBOJHUKH U JHUIJIEKTPUKH,
ITIOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

— pasnauuaTh SABJIECHUSA (TEIUIOBOE pacUIMpeHHE/CxKaThe, TeIIonepeaya, TerIoBoe paBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBJICHUS, WCIAPEHHE, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAIIM3ALMS
(oTBepAeBaHME), KUIIEHHME, Terulonepenadya  (TEIUIONPOBOAHOCTb, KOHBEKLUS, HU3JIy4YEHHUE);
JJIEKTPU3ALKS TEJl, B3aUMOJICUCTBHUE 3aps/I0B, NIEUCTBUSA dJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJECICTBUE MArHUTOB, ACHCTBHME MarHUTHOI'O IOJS HAa MPOBOJHUK C TOKOM, 3JIE€KTPOMAarHUTHAS
MHIYKIMS) 110 ONKMCAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
¢buznyeckoe sBICHUE;

— pacno3HaBaTh IPOSBIECHUE U3YUYEHHBIX (PU3MUECKHUX SBJICHUN B OKPYXKAIOLIEM MHUpE, B TOM
yuciae (u3MuecKue SBJICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSXKEHME W KaWULIPHbIE SIBICHUS B
IpUpOJE, KpUCTAUIBI B Ipupoje, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3BL,
o0Opa3oBaHHe pOCHl, TyMaHa, MHEs, CHEra; 3JEKTpUYECKUE SBJIEHUS B aTMoc(epe, JIEKTPUYECTBO
KUBBIX OPraHU3MOB; MarHUTHOE I10JIe 3EMJIHU, IPEi( MO0 COB, POJIb MArHUTHOTO MOJIS 7S AKU3HU Ha
3emiie, MOJIAPHOE CHUSHHE; MPU ITOM NEPEBOJUTH NPAKTUYECKYIO 3ajauyy B y4eOHYI0, BBIJCIATH
CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PH3MUECKUX SBICHUH;

— OIMUCHIBATh W3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SIBICHUSA, HUCHOIb3Ys (U3NYECKUE
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs TEMJI0EMKOCTh
BEIIECTBA, y/AeJbHAs TEIUIOTA IUIaBJICHMSA, yIelbHas TeIuloTa MapooOpa3oBaHUs, ylelbHas TersioTa
CrOpaHHs TOIIMBA, KOA(Q(ULMEHT I[OJIE3HOr0 JEWUCTBUS TEIJIOBOW MalllMHbl, OTHOCHUTEIbHAs
BJIQ)KHOCTB BO3]lyXa, dJIEKTPUYECKUN 3apsijl, CUJIA TOKA, dJIEKTPUUECKOE HAIIPSDKEHUE, CONIPOTHBIICHNE
MIPOBOJHMKA, YEJIBbHOE CONPOTHUBIIEHUE BELIECTBA, paboTa U MOIIHOCTH 3JEKTPUUECKOTO TOKA); MpHU
ONMCaHUM TIPABWIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEIUYMH, O003HAueHUS U
€IMHULIBI (U3UYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIME TaHHYIO (PU3HUECKYIO BETUUHHY
C IpYTUMH BEJTMYMHAMHU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYUH;

— XapaKTepu30BaTh CBOMCTBa Tejd, (PU3MYECKHE SBJICHUS U IPOLECCHI, HCIOIb3Ys] OCHOBHBIE
IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEIIECTBA, NPUHIMII CYNEPIO3ULUU 10
nel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsijia, 3a kKoH OMa s ydacTka IemH, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpaHEHUs! SHEPTUH; MIPU ATOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U
3aIUCBIBaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

— 00BACHATH (PU3MYECKUE MPOLECChl U CBOWCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE CUTyallui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBISBIATH NPUYMHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe U3 1 - 2 JOTMYECKUX MIaroB ¢ omnopoil Ha | - 2 M3yyeHHBIX CBOWCTBA (PU3UYECKHUX
SBJICHUH, (PU3NYECKNX 3aKOHOB WUJIM 3aKOHOMEPHOCTEH; periath pacyéTHble 3a1auu B 2 - 3 neicTBus,
UCMOJB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIONINE (DU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAllM3a YCIOBUS
3aJla4yM 3alHUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUISl pEIICHU s 3a1a4u, BBIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE IS €€ pelIeHus], IPOBOJAUTH pac YEThl M CPAaBHUBATh MOJyYEHHOE
3HaYeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMH JIaHHBIMH;

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIM (U3NYECKUX METOIOB;
WCIIONB3Ysl ONMCAaHUE MCCIENOBAHMS, BBIACIATh IIPOBEPSIEMOE IPEANOJIOKEHUE, OLEHUBATh
IIPaBWJIBHOCTB MOPsIIKA POBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,



— HPOBOJUTH ONBITHl MO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WINM (U3NYECKUX CBOMICTB Tel
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro o0bEéMa, TeMmepaTypbl; CKOPOCTH
Ipolecca OCThIBaHMS/HarpeBaHWsT MpHM M3JIYy4YEHMM OT LBEeTa H3Jy4darolleil/moriaomaromei
IIOBEPXHOCTH; CKOPOCTh MCIAPEHMs BOJBI OT TEMIIEPATYPHI KUJIKOCTH M IUIOAAU €€ MOBEPXHOCTH;
EKTPU3aLKs Tel M B3aUMOJECHUCTBUE DJJIEKTPUYECKUX 3apsoB; B3aUMOACUCTBHE IOCTOSHHBIX
MAarHuTOB, BU3YyaJIU3alllsl MAarHUTHBIX IOJIEH ITOCTOSHHBIX MarHUTOB; JIEUCTBUS MarHUTHOIO IIOJISA Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATEINs MOCTOSIHHOIO TOKA):
dbopMynHpoBaTE TpOBEpsSEMbIE TPEANOJNIOKEHUs, COOMpaTh YCTAHOBKY U3 NPEAJIOKEHHOTO
000pyZI0BaHUS; ONUCHIBATh XOJI OIbITAa U (POPMYIUPOBATH BHIBOJIBI;

— BBINOJIHATH NPSAMBIE U3MEPEHMsI TEMIIEPATypbl, OTHOCUTEIBHON BIa)KHOCTH BO31lyXa, CHJIbI
TOKa, HANpsDKEHUS C MCIOJb30BAaHMEM aHAJIOTOBBIX NMPUOOPOB M JATYMKOB (PU3MUECKUX BEINYMH;
CpaBHUBATh PE3YyJIbTATHI U3MEPEHUN C yUETOM 3a/1aHHONM a0COJIFOTHON MOTPEIIHOCTH;

— TPOBOJMTH HCCJIEIOBAHUE 3aBHUCHUMOCTH OIHOH (pU3MUYeCKOW BETUYMHBI OT JPYroil ¢
UCIOJIb30BAHUEM MPSAMBIX HW3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHUS HPOBOJHHKA OT €ro JJIUHBI,
IJIOIIAAM ITONEPEYHOI0 CEYEHUs U YIEIbHOI'O COIPOTUBIICHUS BEILECTBA IPOBOJHUKA; CHIIBI TOKA,
UIYHIET0 4Yepe3 MPOBOJHUK, OT HANpPSDKEHUS Ha IPOBOJHHUKE; UCCIIENOBAaHUE IIOCIECNOBATEIBLHOIO U
NapajyieIbHOTO COCTUHEHUN MPOBOJHHUKOB): IUIAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBINOJIHATh M3MEPEHMs, Cleays MNPEeAOKEHHOMY IUIaHy, (UKCHpPOBATh Ppe3yJbTaThl IOJy4YEeHHOH
3aBHCUMOCTH B BHJIE TaOJIUI] U TPApHUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIETOBAHMS;

— TMPOBOAWUTH KOCBEHHbIE U3MEpeHUs (U3NYECKUX BeIMYuH (yAelabHas TeMI0EMKOCTh
BELIECTBA, COMPOTHBIICHUE IPOBOJAHMKA, pabd0oTa U MOIIHOCTb 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEHus, COOUpPaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CJlEAys NPEAJIOKEHHON WHCTPYKLUHU, U
BBIYMCIIATh 3HAYCHUE BEJIUYMHBI;

— co0uro1aTh MpaBUiIa TEXHUKH O€30IIaCHOCTH IpU paboTe ¢ 1abopaToOpHbIM 000PY0BaHUEM;

— XapakTepu30BaTh MPUHLUIIBI AEUCTBUS MU3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OIOpOM Ha MX ONHMCaHUA (B TOM 4YMCIIE: CHCTEMa OTOIUICHHs JOMOB, TUTPOMETp, NapoBas TypOuHa,
amMIepMeTp, BOJBTMETpP, CUYETUMK AIIEKTPUUYECKOW DHEPIUU, BJIEKTPOOCBETUTEIbHBIE IPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE NPEIOXPAHUTENH; SJIEKTPOMArHUT,
AJIEKTPO/IBUraTeNb MOCTOSIHHOIO TOKAa), MCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
Heo0XoauMble GU3NYECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U M3MEPUTENbHbBIE PUOOPHI 10 CXeMaM U
CXEMaTU4YHBIM PHUCYHKaM (GKHJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETp, IABUTATEIb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKOI, pEOCTaT); COCTABIATh CXEMbI JJIEKTPUYECKUX Leneil ¢
MOCJIeI0BATENbHBIM UM TNApauIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, pa3iidyas yCJIOBHblE 00O3HA4YEHHUS
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— NPHUBOJUTH MPUMEPBI/HAXOAUTh HUH(POPMALMIO O NMPUMEpax MPaKTHYECKOTO HMCIOIb30BaHMS
¢u3NyecKnx 3HAHUW B MOBCEAHEBHOW JKM3HM i1 oOecrieueHusi 0€30MacHOCTH NpH oOpallleHuu ¢
npubopaMM M TEXHHYECKUMH YCTPOMCTBaMH, COXpaHEHHs 310pOBbS M COOJIOJEHHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYXKAIOIIEH Cpelie;

— OCYILIECTBIATh MOMCK MH(POPMALUU (PU3HUECKOTO CoAepKaHus B ceTu MHTepHeT, Ha OCHOBe
UMEIOLUXCA 3HAaHUM U MYTEM CpaBHEHUS JOMOJHMUTEIbHBIX HCTOYHUKOB BBIACNATH MH(POPMAIUIO,
KOTOpas SABJSETCS NPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHO;

— HCIIOJIB30BAaTh IIPH BBIIIOJIHEHUU YYEOHBIX 3a/laHuil HAy4YHO-TIOMYJISIPHYIO JIMTEpaTypy
(GU3MYECKOro coaep)kaHusi, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(POPMALIUK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

— co3JgaBaThb COOCTBEHHBIE IHCBMEHHBIE UM KpaTKHE YCTHBIE cooOmieHus, 00001mas
MH(OPMALIMI0O M3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOTO COJEp>KaHUs, B TOM 4YHUCIE MYyOJIUYHO
MIPEACTABIIATh PE3YyJIbTaThl IIPOCKTHONM WM UCCIEA0BATEIBCKOW NEATEIbHOCTH; IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HW3YYEHHBI MOHATUMHBIN anmapaT Kypca (QHU3UKH, COMPOBOXKIATh BBICTYIIEHHE
MpE3EHTALMEN;

— TpU BBINOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEAOBAHUNA (U3MUECKHX TPOIIECCOB
pacripenienath 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTABICHHBIMH 3a/la4aMHM, CIEAMTH 32
BBITIOJTHEHUEM I1JIaHa JEeHCTBUI U KOPPEKTUPOBATH €r0, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIAJ B



JESTeTBHOCTh TPYIIIBI, BBICTPAMBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TMPOSBISS TOTOBHOCTh
pazpemats KOHQIUKTHL.

TEMATHUYECKOE IINTAHUPOBAHMUE

Ne HaumenoBaHue pa3aesion KosunuecTBO 4acoB JJIeKTPOHHBbIE
n/n BCEro | KOHTPOJIb- | MPAKTHYEC- (uudposbre)
HbIE/TIpOBe- | KHePaboThI o0pasoBaTe/IbHbIE
POYHbIC pecypcChI
padoThI
Pa3znen 1 TemnoBble sBJeHUSA
1 | Ctpoenue u CBOMCTBA BEIIECTBA 7
2 | TerioBBIC IPOIECCHI 22
HUTOI'O no pazaeny 29
Pazgen 2. JjekTpuyeckne M MarHUTHbIE SIBJIEHUS
1 | DnekTpuyeckue 3apsiibl. 3apsHKEHHBIC 7
Teja U UX B3aUMO/ICHCTBUE
2 | ITocTOSTHHBIN DJIEKTPUIECCKHI TOK 20
3 | MaruuTHbIE ABICHUS 6
4 OJIeKTpOMarHuTHas UHIYKIUS 4
HUTOI'O no pazaeny 39
Peseps 2
HUTOI'O 68
INOYPOYHOE IIVTIAHUPOBAHUE
/i Tema ypoka KoJunyecTBo yacoB Hara
BCEro | KOHTpoJibHbIe/| MpakTHYec- U3y1CHUHA
MpoBEpPOYHLbIC | KUE paﬁOTl)l
padoTsbI
1 | OcHoBHBIE IOJIOKEHUSI MOJIEKYIISIPHO- 1
KHHETHUYECKOW TEOPUU CTPOCHHUS
BelecTBa. Macca 1 pa3Mepbl aTOMOB U
MOJIEKYJL.
2 OnbIThL, MTOATBEPKIAIOIINE OCHOBHBIE 1
TIOJIOKEHHUSI MOJICKYJIAPHO-KUHETHYECKOM
TEOPHH.
3 | Mogenu TBEPAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIECTBA.
Kpucrannmaeckue u amopdubie TBEPBIC
Tena.
4 | OObBsCHEHHE CBOMCTB ra3oB, JKHIKOCTEH 1
Y TBEPABIX TEJ HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
TennoBoe paciIMpeHne U CxaTue
5 | CmauuBaHMe U KallWJUISPHBIE SBICHUS. 1
6 | Pemenue 3amau 1

10




O00011EeHME 110 TEME
"TIEPBOHAYAJIBHBIE
CBEJEHUNS O CTPOEHU
BEHIECTBA"

Temneparypa. CB43b TEMIIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
YaCTHIL.

Buytpennss sneprus. CriocoObr
U3MEHEHHsI BHYTPEHHEH SHEpIuu:
TEIIoNepeiadya U COBEPIICHUE
paboTHI.

10

Buael Tenonepenaun:
TEIJIONPOBOJHOCTh, KOHBEKLIUS,
U3JIy4CHHUE.

11

KonnuectBO TeIwioThl. Y aenbHas
TEIJIOEMKOCTD BEIIECTBA.

12

JlaGoparopnas padora "VccienoBanue
SIBJICHHSI TETNIOOOMEHA MPY CMEITUBAHUN
XOJIOJTHOW U ropsideit BOJbI".

13

Pemenne 3agau

14

Jladboparopnasi paGora "l3mepenue
yZ€JIbHOM TEIJIOEMKOCTH BeliecTna'.

15

Terui000MeH U TEII0BOE
paBHOBeCHE. Y paBHCHHE
TEIUIOBOIO OajaHca.

16

IInaBnenue u OTBCPACBAHUC
KPUCTATNIMYCCKUX BCUICCTB. Y nenpHas
TCIIJII0TA I1JIaBJICHHA.

17

JladopaTopnas padora «OnpeneneHue
YIIEIBbHOM TETUIOEMKOCTH TLTABIICHHS
JbJ1a»

18

Pemenne 3agau

19

[TapooGpa3oBanre U KOHIEHCAITUA.
Wcnapenue. Kunenue. Y nenbHas
TEIJIOTa MapooOpa30BaHuUs.
3aBHUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JABJICHHUS.

20

Jlaboparopnas pabora «VccnegoBanue
mpolecca UCTIapeHMs

21

BrnaxnocTs Bo3ayXa.

22

JlabopaTopnas padora "M3mepenue
OTHOCHUTEIIbHOM BJIAXXHOCTH BO3/yXa".

23

Pemenne 3agau

24

Kontposnbnas pabora no temam "
KomuuectBo Temnotel. [1naBnenue,
otBepaeBanue. [lapooOpazoBanue,
KoHIeHcanug".

25

DHeprus TOTUIUBA. Y IeJbHas TEIIoTa
CrOpaHus.

26

[TpuHTIUTIBI paOOTHI TETIIIOBBIX
npurareneit. KII/ Tennosoro
nBurarteis. TemioBbIe IBUTATEIN U
3a[1Ta OKPYKAIOILIEH CPEBL.

27

3akoH COXPAHCHUS U IPC-BpalliICHUS

11




SHEPTUH B MEXaHWYECKUX U TETUIOBBIX
IpoIeccax.

28

Penrtenue 3anau

29

KOHTPOJILHASI PABOTA 110
TEME "TEIJIOBBIE
TTPOLIECCBI".

30

Onektpuzanus Tei. [[Ba pona
AIEKTPUUECKUX 3aPsI0B.
B3aumoneiicTBre 3apsyKEHHBIX
TEIL.

31

3akon Kyiona.

32

Pemenue 3amau

[

33

Onexrpuueckoe noie. [puHumn
CYIEPIIO3ULIMH JIEKTPUUECKUX
nosieii. Hocurenu snekTpuyeckux
3apsiA0B. DJIEMEHTapHBII
IIEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHMsI AEKTPUUECKOTO
3apsja

34

Pemenne 3agau

35

Pemenue 3amau

=

36

KOTPOJIbHAA PABOTA 110 TEMAM
"OJIEKTPU3ALIMA TEJI. 3AKOH
KYJIOHA"

37

DIIeKTPUYECKHI TOK. Y CIIOBUS
CYILIECTBOBAHUS AIEKTPUUYECKOTO TOKA.
HNcTounukn NoCTOSSHHOTO TOKA.

38

JleiicTBHS 3IEKTPHUUECKOTO
TOKa (TEII0BOE, XUMHUYECKOE,
MarHUTHOE). DJIEKTPUUECKUN
TOK B JKUJIKOCTSX M ra3ax.

39

Onekrpuueckas nenb. Cuia Toka.

40

JlaGopatopHnas padora "COopka u
MpOBEpPKa padOTHI AIEKTPUIECKOM
LEMH TOCTOSIHHOTO TOKa»
W3mepenne u peryampoBaHue CUIIbI
TOKA.

41

DNEKTpUUECKOe HANpPsKEHHE.

42

JlabopaTopnasi padora "M3mepenue u
perynupoBaHue HalpsHKeHUs "

43

COHpOTI/IBJ'IeHI/IC IMPOBOJHUKA. YaenpHOE
COIIPOTHUBJICHMEC BEHICCTBA

44

3akoH OMa aJ1g ydyacTka Henu

45

Jlaboparopnas padora.
HccnenoBaHue 3aBUCUMOCTH
CHUTBI TOKA, UAYIIETO Yepes3
PE3UCTOP, OT COMTPOTUBIICHHUS
pE3UCTOpA U HATIPSHKEHUS Ha
pes3ucTope.

46

Penrtenue 3amau

47

HOCJ’IG}IOB&TGJ’ILHO@ " IapaJlJICIIbHOC
COCAUHCHUC ITPOBOJHUKOB.

48

Jlaboparopnasi pabora
VccnenoBaHue 3aBUCUMOCTH CHIIBI
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TOKa, UAYILIEro 4Yepe3 JaMIOUKy, OT
HaIpsDKEHUS Ha Hel

49

PaboTa 1 MOIITHOCTP AJEKTPHUECKOTO
toka. 3akoH Jlxoynsa—Jlenna.

50

Jladoparopnasi pabora "
Omnpenenenne paboThI
ANEKTPUUECKOTO TOKA, UIYIIETO
yepes pe3uctop".

51

JlaGoparopnas padora " OnpezaeneHue
MOIIIHOCTHU 3JEKTPUUYECKOTO TOKA,
BBIJIETISIEMOI Ha PE3UCTOPE

52

Pemenue 3amau

53

DNeKTPONpPOBOIKA H OTPEOUTEIH
AIIEKTPUUYECKON IHEPTUU B OBITY.
KopoTkoe 3amblkaHue

54

Penrtenue 3anau

55

Pemenue 3amau

56

KOHTPOJIBHAS PABOTA I10
TEME "TIOCTOSHHBIN
SJIEKTPUYECKUI TOK"

57

HOCTOHHHHG MAarHuThlI.
BzanmopeiicTBHE TOCTOSHHBIX
MarguToB. MarHuTHoe II0Jie.
MarsauTHOE 110J1e 3eMJIM 1 €T0 3HAaUCHHE
IUIA JKA3HU Ha 3eMIIE.

58

OnbIT OpcTeaa. MaraHutHoe nose
AIEKTPUUECKOTO ToKa. [Ipumenenue
3JICKTPOMArHMTOB B TEXHHUKE.

59

JlelicTBME MArHUTHOTO TOJIS HA
IIPOBOJIHUK C TOKOM.
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCHOPTE

60

Pemenne 3agau

61

JlabopaTopnas padora "CbOPKA
OJIEKTPOMAT'HUTAN
NCTIBITAHUE EI'O JEMCTBUA".

62

Onpitel Dapanes. SABnenue
JIEKTPOMArHUTHOW MHIYKIIMH.

63

OnektporeHeparop. CrocoObl
MOJTYYEHUS DIIEKTPUIECKOM SHEPTUH.
DIEKTPOCTAHITUN Ha BO3OOHOBIIIEMBIX
HMCTOYHUKAXYHEPTHH

64

IIpaBuno JleHna.

65

Pemenue 3amau

66

KOHTPOJIbHAS PABOTA T10 TEME
"3JIEKTPOMATHUTHASI
VHAVKLS".

67

Pezeps

68

KonTposbHast pabota 1o Kypcy
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JIMCT KOPPEKTHUPOBKHU PadodYe MporpaMmmbl

duszuka 8 kiaace

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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