JOKYMEHT

BAXTHO3UHA
3JIbMHPA MUHY.JIAEBHA
JIUPEKTOP
MOY COII C.YYBAIICKAS
MO "BAPBIIICKUI PAMOIT"

HWHH 730400335 OI'PH 1027300515670
433725, YabsioBckasi 00.1aCTh,
Bapsumcknii paiion, ceao Yysameras Pemérea

yanna Ikoanna;




Paznen 1 IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEJIMETA
Juunocmuvle, memanpeomemnsie u npeoMemnble pe3yibmantbl 0C60EeHUSA

ITporpamma 1mo3BosIsieT 10OUBATHCS CIASAYIOUINX PE3YJIbTATOB OCBOCHUS 00pa30BaTeIbHOM TPOrpaMMbl OCHOBHOTO O0LIEro 00Opa3oBaHusL.

Jluunocmmuuwie:

y yuawuxcs 6yoym cghopmuposarvl.
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OTBETCTBEHHOE OTHOLICHHE K YYCHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOpa3BHTHIO M CaMOOOPAa30BaHUIO Ha OCHOBE MOTHBALMU K
00Y4CHUIO 1 TO3HAHUIO;

yMEHHE SICHO, TOYHO, I'PAaMOTHO H3J1araTh CBOM MBICIM B YCTHOW M NHCbMEHHOH pe4YH, MOHMMATh CMBICI IIOCTAaBJICHHOH 3a/1a4d, BBICTPAUBATH
apryMEeHTAIIHIO, TPUBOAUTH IPUMEPBI U KOHTPIIPUMED;

OCHOBBI IKOJIOTMYECKOH KYJIBTYPbI; IOHUMaHHE [IEHHOCTH 3/I0pOBOT0O 00pa3a KU3HHU;

(bopMupoBaHKe CIIOCOOHOCTH K IMOIIMOHATIBHOMY BOCTIPHSTHIO (DU3UUECKUX 3a/1a4, PELICHH, PacCyk/CHH;

YMEHHE KOHTPOJIMPOBATh HPOLIECC M PE3YJIbTAT y4eOHOI NesTeTbHOCTH;

V yuawuxcs Mo2ym ovims chopmMuposanwvl:
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KOMMYHHKaTHBHAs KOMIIETEHTHOCTh B OOIIEHWH M COTPYAHUYECTBE CO CBEPCTHHKAMH B 00pa30BaTENbHON, y4eOHO-MCCIEN0BATENFCKON, TBOPUECKOW H
JpYrux BUAAX JEATEIbHOCTH;

KPUTUYHOCTb MBIIIICHUS, YMEHHE PACIIO3HABATh JIOTMYECKU HEKOPPEKTHBIE BBICKAa3bIBAaHUSI, OTJINYATh TUIIOTE3Y OT (aKTa;

KpPEaTUBHOCTb MBILIUIEHUS, MHUIIMATUBbI, HAXOAIMBOCTH, aKTUBHOCTH IIPU PELIECHUU 3a]ad.

Memanpeomemnuie:

perynsTUBHBIC

yuawuecsa Hay1amcs.

v

NANENENE NN

(hopMyIHpOBaTE M YAEPKUBATH yIeOHYIO 3a/1a4y;

BBIOMPATH JIEMCTBHUS B COOTBETCTBHH C TIOCTABJIEHHON 3a/1a4eil U YCIIOBHUSMU €€ pean3aliy;

IJIAHUPOBATH IIYTH JIOCTHIKEHHSI 1IeIel, 0CO3HAHHO BBIOMPaTh Hanbomnee 3(h(heKTHBHBIE CITOCOOHI pelIeHnsT yueOHbIX U TT03HABATENbHBIX 33]1aY;
MIPEeBUIETh YPOBEHD YCBOCHUS 3HAHWUI, €0 BPEMEHHBIX XapPaKTEPHUCTHUK;

COCTAaBJISIThH IJIAH U MOCIEI0BATENBHOCTD JEHCTBUI;

OCYIIECTBIISITH KOHTPOJIB TI0 00pa3Ily U BHOCUTh HEOOXOMMBIE KOPPEKTUBBL,

a7IeKBaTHO OIEHUBATH MPABHIBLHOCTH MM OMIMOOYHOCTH BBHITONHEHUS ydeOHOW 3amaun, e€ 00bEeKTUBHYIO TPYIOHOCTh M COOCTBEHHBIE BOZMOKHOCTH €&
penIeHus;

yuawuecs noaiydam 603MOIAHCHOCMb HAYUUMbCA.
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OIPEENSTh MOCIIE0BATEIbHOCTD IPOMEKYTOUHBIX 1IEJI€H U COOTBETCTBYIOIINX UM JCHCTBUH ¢ y4ETOM KOHEUHOTO pe3ysbTara;
MpenBUAETh BO3MOXHOCTHU MOJy4YE€HUsI KOHKPETHOrO pe3yiibTaTa Py PELICHUHN 3a1a4;

OCYLIECTBIIATH KOHCTATUPYIOLIMH U IPOrHO3UPYIOLMH KOHTPOJb MO PE3YIbTAaTy U O Cr1oco0y NeHCTBHS;

BBIIENATH U (POPMYIIUPOBATH TO, YTO YCBOEHO M YTO HY>KHO YCBOUTD, ONIPEAEISATH KAYECTBO M YPOBEHb YCBOCHHUS;
KOHLIEHTPUPOBATD BOJIIO VISl IPEOAOJICHHUS HHTEIIEKTYaIbHbBIX 3aTPyJHEHUH 1 (PU3HUUECKUX MPENATCTBUH;

IIO3HaBaTCIbHBIC



ywawuecs naydamcs.

v
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CaMOCTOSITEIBHO BBIICIATH U (YOPMYIIMPOBATH MO3HABATENBHYIO LIENb;

HCTIOJIB30BaTh 00IIME MPUEMBI PEIICHHS 3a1a4;

MIPUMEHSATH IIPABUJIA U NI0JIb30BATHCSI HMHCTPYKLUSIMH U OCBOEHHBIMHU 3aKOHOMEPHOCTIMU;

OCYILECTBJIATH CMBICIIOBOE YTEHHUE;

CO371aBaTh, MPUMEHSTH U IPE0OPa30BLIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA, MOJEIH M CXEMBI JUIS PEIICHUS 3a/1a4;

HAXOIUTh B Pa3MYHBIX MCTOYHHMKAX MH(OpMAaIHIO, HEOOXOAUMYIO JJIsl pEelIeHHs] MaTeMaTHYeCKuX MpoOJeM, W MPEACTaBIsITh €€ B MOHSATHOH (opme;
MPUHUMATH PEIICHHUE B YCIOBHSIX HETIOTHOW U M30BITOYHOM, TOYHOH U BEPOSTHOCTHOW MH(OpMAIINY;

yuawuecs noayuam 603MONCHOCMb HAYUYUMbCA.

yCTaHaBIIMBATh IPHYNHHO-CIICICTBEHHBIE CBSI3U; CTPOMTD JIOTUUECKHE PACCYKICHUsI, yMO3aKTIOUEHUS (MHIyKTHBHBIE, JISyKTHBHBIE U [T0 aHATIOTUH) Y BBIBOJIBI,
(dbopMHpoBaTh Y4eOHYI0 W OOLICMONB30BATENBCKYI0 KOMIIETEHTHOCTH B OOJIACTH HCIONB30BaHKS HWH(OPMAIMOHHO-KOMMYHHKAMOHHBIX TexHoioruid (MKT-
KOMITETEHTHOCTH);

BUJIETh (PU3MUECKYIO 3a]1a4y B APYTUX JUCIUILTMHAX, B OKPYKAIOIICH KHU3HHY;

BBIJIBUTATh TUIOTE3bI IPH PEIICHUN YIeOHBIX 337124 U IIOHUMATh HEOOX OJJAMOCTh UX TIPOBEPKH;

TUTAHUPOBATh M OCYIIECTBIISITh JIEATENLHOCTD, HAIPABJICHHYIO Ha PellleHHe 3a/1a4 UCCIIEIOBATEILCKOTO XapaKTepa;

BBIOMpATh HanboJee pauoHAIbHBIC H 3P (GEKTUBHBIC CITOCOOBI PEIICHUS 3a/1aY;

MHTEPIPETUPOBaTh MH(POPMAIH (CTPYKTYPHPOBATh, MEPEBOUTH CIUIOMIHONW TEKCT B TAOMMILy, NMPE3EHTOBATH MOMYYCHHYIO MH(OpPMALHMIO, B TOM 4YHCIE C
riomoreio UK T);

OIICHUBATh MH(OPMAIHNIO (KPUTHUYECKAS OIICHKA, OIIEHKA JOCTOBEPHOCTH);

yCTaHaBJIUBATh IPUUNHHO-CIECTBEHHBIE CBA3H, BBICTPAUBAaTh PACCY)KICHUS, 0000LIEHNUS;

KOMMYHHUKAaTUBHBIC

yuawjuecs Hayd4amcs.
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OpraHU30BbIBATH Y4eOHOE COTPYAHUYECCTBO H COBMECTHYIO JEATEILHOCTh C YUUTEIEM M CBEPCTHHKAMH: OMPENENAThH IENH, pachpenceiath QyHKIUU U
POJIH YYaCTHUKOB;

B3aMMOJICHCTBOBaTh M HAXOAWTH OOMmME crnocoObl paboThl; paboTaTh B TpymIe: HAXOAWTH OOIIee pemieHHe W paspeniaTh KOH(MIMKTHI Ha OCHOBE
COTJIaCOBAHHUS MO3HIUI U YUETa HHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHCHHE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(ITUKTOB MPH HATIMYHMHU PA3HBIX TOUYEK 3PCHHS,

pasperiath KOH(QINKTHI HA OCHOBE y4ETa MHTEPECOB U MO3UIINI BCEX YUACTHUKOB;

KOOPJIMHHUPOBATH M IPUHUMATh Pa3IMYHbIC MTO3UIMN BO B3aUMOJICHCTBHN;

apryMEHTHPOBATH CBOIO MO3UIHUIO M KOOPJAMHUPOBATH ¢€ C MO3UIMSIMH NMApTHEPOB B COTPYIHHYECTBE MPH BBIPAOOTKE OOIIEro PEHICHUs B COBMECTHON
JIeSITEIbHOCTH.

Ilpeomemmnuie:

yuawuecs Hay4amcs.

v

pacrio3HaBaTb MCXAaHUYCCKUC SBJIICHUA U OOBSICHATE HAa OCHOBE HUMCIOIUXCs 3HAaHUM OCHOBHBIC CBOMCTBA HIIHM yCJIOBUS HNPOTCKAHUA I3TUX SIBIICHUIA:
PaBHOMCPHOC U PaBHOYCKOPCHHOC HpﬂMOJ’IHHeﬁHOC JABHKCHUC, CBO60,Z[HOC naacHue TCil, MHEpLUA, B3aHMOZ[CﬁCTBHe TECI, KojebaTenbHOe JABHKXCHHUC,
BOJIHOBOC IBHXXCHUU, HpHMOHHHCﬁHOG pacrnpoCTpaHCHUEC CBETA, OTPAKCHUEC U TPCIIOMIICHUC CBCTA,



v
v

OIMCHIBATh U3YUECHHBIE CBOMCTBA TENl U MEXaHUYECKUE SIBJICHUS, HCIIOIB3Ys (PM3NYECKUe BEIMYUHBI: IyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, IUIOTHOCTh
BEILIECTBA, CHJA, JABJIICHHE, KWHETWYecKash SHEprus, MOTEHLMANbHAas JHEPrHs, MeXaHudeckas pabora, mMexaHumdeckas MomHoctb, KIIJ| mpocroro
MexaHHu3Ma, CHjia TPEHUs, aMIUIMTYAa, MEepPUOJ M 4acToTa KojeOaHWH, JJIMHA BOJHBI M CKOPOCTh €€ paclpocTpaHeHHs, (OKYCHOE DPacCTOSHHE U
ONTHYECKAas CHJIA JIMH3bL, IPU OMMCAHWUHU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCIIONB3yEMBIX BETMYMH, UX 0003HAUCHHUS W CJUHULIBI H3MEPEHHUS,
HAXOIUTH (POPMYITBI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BEINYMHAMM,

aQHaJIM3NUPOBATh CBOMCTBA TEJNl, MEXaHUYECKHE SBJICHUSA W MPOLECCHI, HCIONB3YS (PU3NUECKHE 3aKOHBI U MPUHILUIBI: 3aKOH COXpaHEHUsS! SHEPTHH, 3aKOH
BCEMUPHOIO TATOTEHHMsI, paBHOJAEUCTBYoAs cuna, I, I u III 3axonbl HeroToHa, 3akoH ['yka, 3axoH Iackais, 3aKOH IIPSAMOJIMHENRHOrO PACc pOCTPAHEHUS
CBETA, 3aKOH OTPayKCHUs CBETA, 3aKOH IPEIOMIICHUS CBETA; IPU 3TOM pa3/INyuaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA M €r0 MaTeMaTUYECKOE BHIPAKEHUE
pa3nuyaTh OCHOBHBIE MPU3HAKHA U3yYEHHBIX (PU3NYECKUX MOJiesIel: MaTepraibHasi TOUKa, MHEPIHATbHAS CUCTEMa OTCUETa;

pemarh 3a/a4u, UCroib3ysl (PU3NYecKue 3aKOHBI (3aKOH COXPaHEHHs SHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, MpHHIUN cyneprosunun cui, [, 11 u I
3akoHbl HhtoToHa, 3aKkoH ['yKa, U GopMyIbl, CBs3bIBaIOIIME PU3HUECKHE BETUYUHBI (ITyTh, CKOPOCTh, YCKOPEHUE, Macca Tela, MJIOTHOCTh BEelecTBa, CHJIa,
JaBJIeHNe, KWHEeTHYEeCcKash SHEprHs, MOTeHIHalbHasl SHEpTHsl, MexaHn4eckas paboTta, MexaHndeckas MomHocTh, KII/] mpoctoro Mmexanusma, cujia TpeHUS
CKOJIbXXEHHS, aMIUTMTyJa, MeprUoJl M YacToTa KoneOaHWil, ATMHA BONHBI U CKOPOCTh €€paclpOCTpaHEHHs), 3aKOH MPSIMOIUHEHHOT0 PaclpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHUs CBETa, 3aKOH TPEIOMIICHHUS CBETA): HA OCHOBE aHAlM3a YCJIOBHS 3aJ[a4d BBIIEISATH (U3NYECKHE BETUYMHBI U (HOPMYJIHI,
HEOOXOANMEIE JUTS €€ pelIeHNs, U TIPOBOJUTH Pacu€Thl;

CaMOCTOSITEIIBHO TPUOOpETaTh W TNPHMEHATh 3HAHWS B PA3JIMUHBIX CHTYalMsX JUISl PEHICHUS HECIOXKHBIX IPAKTHYECKHX 3ajad, B TOM 4YHCJIE C
UCITOIb30BAHNEM TIPH HEOOXOIMMOCTH CIPABOYHBIX MATEPHAIIOB, KAIBKYIIATOPA M KOMIIBIOTEPA;

MIOJTB30BATHCS MPEIMETHBIM YKa3aTeIeM SHIMKIIONEANH 1 CIIPABOYHUKOB IS HAXOXKICHNS HH(OPMAINH;

3HATh OCHOBHBIE CITOCOOBI NPEACTABICHUS U aHAJIN3a CTATHCTHYECKIX TaHHBIX; yMETh PElIaTh 3ajauy ¢ IIOMOMIBIO TIepe0opa BO3MOKHBIX BAPHAHTOB;

yuawuecs noayuam 603MONCHOCMb HAYUYUMbCA.
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WCIOJNB30BaTh 3HAHUS O MEXaHWYECKHX SIBIICHHSX B ITOBCEIHEBHOM JKU3HU Ui oOecrieueHHs O€30MacHOCTH IMpH oOpalieHHH ¢ TpHdopamMu U
TEXHUYECKHUMH YCTPOUCTBAMHU, JUISI COXPAHEHUS 3/I0POBhSI H COOITIOIEHISI HOPM SKOJIOTHIECKOT0 TIOBEICHHSI B OKPY>KaroIIeil cpene;

MIPUBOIUTH IPUMEPHI MTPAKTHIECKOTO UCTIONB30BAHMS (DU3MUECKIX 3HAHUN O MEXaHWYIECKUX SIBICHUAX U (PU3NIECKUX 3aKOHAX;

pasmuYaTh TPAHUIBI TPUMEHUMOCTH (PU3MUECKMX 3aKOHOB, IOHMMAaTh BCEOOMMH XapakTep (YHIAMEHTANbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXaHW4YeCKOW YHEPTHH) ¥ OTPAaHIMYESHHOCTh HCITOIF30BAaHUS YACTHBIX 3aKOHOB (3aKkoH ['yka u 1p.);

puéMaM Morucka U GOPMYITMPOBKH TOKA3aTEbCTB BEIIBUHYTHIX THIIOTE3 M TEOPETHUECKUX BHIBOIOB HA OCHOBE MITUPUYECKH YCTAHOBJICHHBIX (DaKTOB;
HaxOIWTh aJIEKBAaTHYIO TPEMJIOKEHHON 3amade (hM3MUECKYI0 MOJENb, pa3periatb MpodjJeMy Ha OCHOBE HMEIONIMXCS 3HAHWM MO0 MEXaHWUKE C
WCIIONB30BaHNEM MaTEMaTHYECKOT0 anmnapara, OleHHBATh PeaJbHOCTh MOIYIEHHOT 0 3HAUSHHS (PM3NIECKON BETHIUHBIL.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA



N3ydenne (pu3WKu Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs HAIMPABJICHO HA JOCTIKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHbIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

B pesynbraTte u3ydenus UMK Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHus y oOydaromierocsi OyayT copMUpPOBaHBI CIETYIONINE TUIYHOCTHBIE
pe3yJbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PM3NYECKOM HayKH;

- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY Y4YacCTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAYUMBIX M STHYECKHX MpOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM
JNOCTHXKEHUHN (PU3UKH;

- 0CO3HAHHUE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIIPHUSATHE SCTETHUECKUX KauecTB (pr3nuecKkoi HayKu: e€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HAHME IIEHHOCTH (hM3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHH, BaXXHEHIIEH COCTaBJISIONICH
KYJbTYpBHI;

- pa3BUTHE HAYYHOU JII0003HATENLHOCTH, HHTEpPECa K UCCIIEI0BATEIbCKOM eI TeIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI 1 SMOIMOHAJIBLHOI0 0JI1ATONOJy U

- OCO3HAHUE IIEHHOCTH 0e30MmacHoro oOpasza JKM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE, Ba)KHOCTHU IMpaBuil O€30MacHOro IMOBEACHUS Ha
TpPaHCIOPTE, Ha I0POTax, C ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHHUEM B JOMAIITHUX YCIOBHSIX;

- copMHUPOBAHHOCTH HaBbIKa pedIeKcuu, MPU3HAHNUE CBOETO MpaBa Ha OMMOKY M TaKOTo e MpaBa y APyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTUBHO€ Yy4YaCTHE B pEIICHHHM MPaKTUYECKUX 3a1ady (B pamMKax CeMbH, 00pa30BaTENbHON OpraHuU3allM, TOpoJa, Kpas) TEXHOJOTHYECKOW u
COILIMANILHOM HANPABJIEHHOCTH, TPEOYIOUIUX B TOM UUCIIe U (PU3MUECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY M3yueHUIO0 podeccuii, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

- OpHEHTAallMsl HA TMPUMEHEHHe (PU3NYECKUX 3HAHUU Ui pelleHus 3a7ad B O0JIaCTH OKpYKalolled Cpefbl, MIAHUPOBAHHS MOCTYINKOB W OIIEHKH HX
BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAOLIEN CPelbl;

- OCO3HaHUE ITI00ATBHOTO XapaKkTepa 3KOJOTMUECKUX MpoOIeM U MyTel UX pelIeHus;

8) aganTanmu K M3MEHAIOUIMMCSH YCJI0OBHAM CONMAJIBLHON U IPHUPOIHOH Cpe/bl:

- MOTPEOHOCTh BO B3aWMOJICHCTBUM TNPHU BBHIMOJIHEHUH HCCIEAOBAHUM U NMPOEKTOB (DU3MYECKON HANPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM

TIpYTUX;



- TIOBBILLIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO ACATENBHOCTD;

- MOTPeOHOCTH B ()OPMHUPOBAHNHI HOBBIX 3HAHUH, B TOM YHCIe (POPMYIUPOBATH UJICH, IOHATHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SABICHUIX;

- OCO3HaHUE JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IJJAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEMJIEHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3U MIPUPO/IbI, 00LIECTBA U SKOHOMHUKH, B TOM YUCIIE C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;
- OLIEHKA CBOMX JEUCTBUN C YUYETOM BIUSHUS Ha OKPYXKAIOIIYIO CPENY, BO3MOXKHBIX IJI00AIbHBIX MTOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHus mporpamMMmbl 10 (U3WMKE HAa YpPOBHE OCHOBHOTO 0Omiero oOpa3oBaHHsi y oOydawmierocs OyayT
CCbOpMI/IpOBaHI)I METANPEAMETHBIC PE3yJabTaTbl, BKIIOYAIOIIUC [MO3HABATCIIBHBIC YHHBCPCAJIbHBIC yqe6HLIe )IeﬁCTBHﬂ, KOMMYHUKAaTUBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBHSI, PETYISTUBHBIC YHUBEPCAIbHbBIC YUCOHbIC ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Bba3oBrble JJornuyeckue aeicTBUA:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (ﬂBJ’ICHHﬁ);

YCTaHABJIMBATb CYIJ_ICCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBaHUA OJIA 0606H_IGHI/I$I H CpaBHCHUA,

BBIABJIATH 3dKOHOMEPHOCTHU U IMTPOTHUBOPECUUA B PACCMATPHUBACMBIX (I)aKTaX, JaHHBIX U Ha6JHOI[eHI/IHX, OTHOCAIINXCA K (I)I/ISI/I‘IGCKI/IM SIBJICHUSAM;

BBIABJIATE NPUYHUHHO-CJICACTBCHHBIC CBA3U IIPHU H3YUYCHUU (I)I/I3I/IquKI/IX SIBICHUN U mponueccoB, ACIATb BBIBOJbBI C HCIIOJIB30BAHHUCM JICAYKTUBHBIX U
HHAYKTUBHBIX YM038.KJIIOIIGHI/II>'I, BBIJIBUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (I)I/I3I/IquKI/IX BCJIIMYHWH,

CaMOCTOATECIBHO BBI6I/IpaTB croco0 peuicHusA y‘Ie6H0fI (I)PBH‘-ICCKOﬁ 3aJa4yu (CpaBHeHI/Ie HCCKOJIBKHMX BapUaHTOB PCHICHUA, BBI60p Hanbosee
IOAXOOAIIETO C y‘IéTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).



ba3oBble ncciienoBareibCKue IeiiCTBHS.

HCII0JIb30BATh BOIPOCHI KaK MCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,

MPOBOJIUTH O CAMOCTOSITEIBHO COCTAaBICHHOMY IUIAHY OTIBIT, HECIOXHBIA (DU3MYECKHl SKCIIEPUMEHT, HEOOJBIIOE HCCIeI0BaHNE (PU3MUECKOTO
SIBJIICHUS;

OILICHUBATh HA TIPUMEHUMOCTH M IOCTOBEPHOCTH MH(DOPMAITHIO, TTOJTyICHHYIO B X0JI€ HCCIIEOBAHMUS HITH SKCIIEPUMEHTA,

CaMOCTOATENBHO (GOpMYyTHPOBaTh 0000IIEHNUS M BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATHh BO3MOXKHOE JaJbHEUIIEe Pa3BUTHE (PU3MUECKUX MTPOLIECCOB, & TAKXKE BBIABUTATh MPEINOIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIOBHUSIX
1 KOHTEKCTaXx.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTh Pa3IMYHble METOAbl, HHCTPYMEHTBI M 3alpoChl MpHU TMOUCKE U O0TOOpe MHPOpMAIMU WIM JAAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
(bu3mvecKoi 3a1aun;

aHAJIM3UPOBATh, CHCTEMATHU3MPOBATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3IMUHBIX BUJOB U (GOPM IIPECTABICHNUS;

CaMOCTOSITEJIbHO BbIOMpATh ONTHUMAJIbHYIO (OpPMY NpPEACTABICHUS HHPOpPMAIMM U WUIIOCTPUPOBATh pElIaeMble 3a/Ja4dl HECIOKHBIMU CXEMaMH,
IyarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHAIUSIMH.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBUSA:

B X0Ji¢ 0OCYXJIEeHHsI Y4eOHOTO MaTepualia, pe3yIbTaTOB JIA0OPATOPHBIX pabOT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYMIECTBY OOCYKIaeMOW TEMBbI U
BBICKa3bIBaTh MJICH, HAIICJICHHBIC Ha PEIICHUE 321241 U MOAIepKaHne OJIaroKenaTelbHOCTH OOIIeHUS,

COIIOCTAaBIISTh CBOM CYXJICHUS C CYXKJICHUSMH JIPYTHX YYACTHUKOB JHajiora, 0OHApyXUBATh Pa3jIMyie U CXOJICTBO TIO3HIINH;

BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIISITh PE3YJIbTAThI BBITOJHEHHOTO (PM3UYECKOTO OTBITA (IKCIIEPUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW Y MHMBHIYaIbHON pabOTHI MPU PEIICHUH KOHKPETHOM (PU3NYECKOM MPOOIIeMBI;

MPUHUMATP L€ COBMECTHOMU JESITEIbHOCTH, OPTaHM30BBIBATh JICHCTBHS 10 €€ JOCTIKEHHUIO: PACIIPEICIIATh POJIH, 00CYXIaTh POIECCHI U PE3 YIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKHX JIFOJICH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTHras KAYECTBEHHOTO PE3yJbTara 10 CBOEMY HAlPaBJICHUIO W KOOPAUHUPYS CBOM JCUCTBUS C APYTUMH YJ1CHAMHU
KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA IPOIYKT MO KPUTEPHUSIM, CAMOCTOSITSIBHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS



Camoopranmu3anus:

BBISIBJIATH TIPOOJIEMBI B )KM3HEHHBIX M Y4EOHBIX CUTYAIUSIX, TPEOYIOMNX [T pemeHus (pU3ndecKux 3HaHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MTOAX0/1aX MPUHATHUS pPelleHUl (MHAUBUIYaIbHOE, IPUHATUE PELIEHUs B IPYIIIE, IPUHATHE PEIICHUH Ipynnoil);
CaMOCTOSITEIIEHO COCTABJISITh AITOPUTM pemieHHs] (PU3MUECKOW 3aJaud WM IUIaHa HMCCIIENOBAaHUS C YUETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpelaraéMble BAPUAHTHI PEILICHUN;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IiaH e€ U3MEeHEeHHUS,

OOBSACHATH MPUYUHBI JOCTHKEHUS (HETOCTHKEHNS) PE3Y/IbTaTOB JACSITEIbHOCTH, AaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIMOJHEHUS (PU3HUECKOTO HCCIEA0BAHUS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB,
M3MEHMBILUXCS] CUTYyallul, YCTAHOBJIEHHBIX OIINOO0K, BOSHUKIINX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBHUSM;

CTaBUTH ce0sl Ha MECTO JPYroro YejaoBeKa B X0JIe CIopa UM AUCKYCCHH Ha HayYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOT0;
MPU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelieHnH GU3NUYECKUX 3a/1a4 UM B YTBEP)KJICHUSAX Ha HAyYHbIE TEMbI U TaKOE K€ IIPAaBO JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K KOHIY O6y‘~IeHI/I${ B 8 Kjacce IMPEAMCTHBIC PC3YIIbTATBI HA 0a30BOM YPOBHEC NOJZKHBI OTPAKATH C(I)OpMI/IpOBaHHOCTB y 06yqa101u14xc5[ YMGHHﬁZ

HCIIOJIb30BATH MOHATHUA: MACCa U PASMEPBI MOJICKYJI, TCIIJIOBOC ABUKCHHUEC aTOMOB U MOJICKYJI, arp€raTHbIC COCTOAHUA BCHICCTBA, KPUCTAJINYCCKUC U
aMOp(bHBIC TC1a, HACHIIIICHHBINA U HEHACHIIIICHHBIN nap, BJIQXKHOCTB BO3yXad, TCMIICpATypad, BHYTPCHHASA SHCPT U, TEIJIOBOM JABHUIaTClIb, SHeMeHTapHHﬁ
Z-)HGKTpI/ILIeCKI/Iﬁ 3apAan, SJICKTPHUICCKOC IOJIC, TPOBOAHUKHU U OUSJICKTPUKH, MMOCTOSTHHBIM BHGKTpI/I‘leCKI/Iﬁ TOK, MarauTHOC I10JIC;

pa3jindaTtb SABJICHUA (TGHJ'IOBOG pacmipCHUC U CXKATUC, TCIUIOIICpCaAayad, TCIIJIOBOC PABHOBCCHUC, CMAYUMBAHUC, KAIIUJUISIPHBIC SBJICHUS, WCIIAPCHUC,
KOHACHCAIIWA, ITUIABJICHUC, KPUCTAJIJIN3alud (OTBep,I[eBaHI/IC), KHUIICHHUEC, TCILIONECpCaada (TGHHOHpOBOI[HOCTL, KOHBCKIIHA, I/I3J'Iy‘-ICHI/IC), SJICKTPpU3al i
TCI, B3aUMOJICHCTBHE 3apsa0B, JIeiCcTBUSA OJICKTPUYICCKOTO TOKA, KOPOTKOC 3aMbIKAHUC, B3aHUMOICHCTBHE MAar"HuToOB, JIeiCTBME MAarHUTHOTO MOJIS Ha



IIPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas MHAYKLMS) [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PM3MUECKUX SBICHUH B OKpPYXAlOIleM MHUpPE, B TOM 4Hclie (U3NYECKUE SBICHHUS B MPUPOJE: MOBEPXHOCTHOE
HATsDKEHUE M KalWUIPHBIE SBJICHUS B MPHPOJIE, KPUCTAIUIBI B mpupoje, n3nydenue ColHIa, 3amep3aHne BOJOEMOB, MOpCKUE OpHU3bl, 0Opa3oBaHue
POCBHI, TyMaHa, UHesl, CHETa, SJEKTPUIECKHUE SIBICHUS B aTMOC(epe, JEKTPHUIECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE T10JIe 3eMJIH, APEi ] MOITIOCOB, POIIb
MarHUTHOTO MOJIS JUISl KU3HU Ha 3emile, MOJIAPHOE CHUSHUE, MPU ATOM IEPEBOJUTH MPAKTUYECKYIO 337ayy B Y4E€OHYIO, BBLIEISTH CYIIECTBEHHbIE
CBOCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

OTMCBHIBATh M3YYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SBICHHS, UCIONb3yd (U3NUECKUE BEIUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHS, KOJIMYECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, yJelbHas TEMJIOTa IUIABJICHUS, YAEJIbHAs TEIUIOTa MapooOpa3oBaHus, yAENbHAas TEIJIOTa CrOpaHUs
TOIUIMBA, KO3((UIMEHT IMO0JIE3HOTO [JEHCTBUS TEIUIOBOM MalllMHBI, OTHOCHUTEIbHAsl BJIAXKHOCTb BO3/AyXa, JJIEKTPUUYECKUH 3apsj, CHJla TOKa,
ANIEKTPUYECKOE HAIPSKEHHE, COMPOTHUBIIEHUE NMPOBOJHHMKA, YAEIbHOE CONPOTUBICHHE BEIIECTBA, padOTa W MOIIHOCTH 3JEKTPUUECKOTO TOKa), MpH
OTIMCAHUU MPABWIBHO TPAKTOBATH (PU3WUYECKUNM CMBICI MCTIOIb3yEMbIX BETUYNH, 0003HAYCHUS U €IUHUIIBI (PU3UYECKUX BETUYNH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJTUUYHHY C IPYTUMU BEIMYNHAMU, CTPOUTDH IpaduKu U3yIEeHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEIIMYNH,
XapaKTepU30BaTh CBOMCTBA Tell, GPU3NYECKUE SIBICHUS U MPOIIECCHI, UCI0JIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO -KUHETUYECKOW TEOPUU CTPOEHUS
BEIIIECTBA, MPUHITUIT CYMEPIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma i ydacTka Iend, 3aKoH J[koyms—
JleHia, 3aKOH COXpaHEHUsl SHEPTUH, TIPH 3TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €0 MaTEMaTHUECKOE BbIPAKEHUE;

OOBACHATH (PM3HUECKHE MPOLIECChl U CBOWCTBA TeJl, B TOM 4YHCIIE U B KOHTEKCTE CUTYyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISBIATH
MIPUIMHHOCIIC/ICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OMOpoM Ha 1—2 HW3y4EeHHBIX CBOMCTBA (PU3UUYECKHUX SBICHUU,
(bu3NYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemath pacuéTHble 3a/aud B 2—3 JEMCTBHS, MCHOJIB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (U3MYECKHE BETMYHMHBI: HA OCHOBE aHAlM3a YCIOBHS
3a/lauM 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISITH HEAOCTATOK MAHHBIX JUIS pElIeHUs 3ajJaud, BBIOMPATh 3aKOHBI U (OpMYsbl, HEOOXOaUMbIEe AJs e
pelIeHus, TPOBOAUTH PACU€Thl U CPABHUBATH MOJIyYEHHOE 3HAUEeHUE (PU3UYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPhIE MOYKHO PELIUTh MPHU MOMOILIU (PU3NUECKUX METOAOB, HCIOb3Yys ONKMCAHUE UCCIIEI0BAHUS, BBIICIATh MPOBEPIEMOE
MIPEINOJI0KEHNE, OLIEHUBATh MTPABUIIBHOCTH MOPSIIKA IPOBEICHUS UCCIIEIOBAHMUS, JIeNIaTh BBIBO/IBL;

IIPOBOJUThH OMBITHI IO HAOIIOACHUIO (DU3HUECKUX SBICHUN WM (PU3UUECKUX CBOMCTB Tell (KalWJUISIPHBIE SIBIICHHS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT
ero o0béma, TeMIiepatrypbl, CKOPOCTH IpOliecca OCTHIBAHUS M HArpeBaHHs MpPU W3JIy4YEHUH OT LBETa M3ydarollel (MOTJOLIAIoNIeil) MOBEpXHOCTH,
CKOPOCTh MCHApEHHUsI BOJBI OT TeMIepPaTyphl KUAKOCTU U TUIOMIAU €€ TIOBEPXHOCTH, JIEKTpU3AlMs T ¥ B3aUMOJICHCTBUE AIIEKTPUYECKUX 3apsJIOB,
B3aMMO/ICHCTBUE MOCTOSHHBIX MAarHWTOB, BU3yaJlW3allMsi MarHUTHBIX MOJIEH MOCTOSHHBIX MarHMTOB, ACWCTBUS MArHUTHOTO TMOJS Ha MPOBOJHHUK C
TOKOM, CBOMCTBa 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATENS IMOCTOSHHOTO TOKa): (OPMYIUpPOBATH MPOBEpPsSEMbIC MPEINONOKEHUs, coOOUpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000PYA0BaHUS, OIUCHIBATH XO/1 OTIBITA U (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMBIE H3MEPEHHsS] TeMIEepaTypbl, OTHOCHTEIbHOW BIAKHOCTH BO3AYyXa, CHJIBI TOKAa, HANPSDKEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOPOB U JATYNKOB (PU3NYECKUX BETTUUHUH, CPABHUBATH PE3YIbTATHl U3MEPEHH ¢ yU4ETOM 3a/IaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJUTH HCCJIEIOBAHUE 3aBHCUMOCTH OJHOW (DU3MUECKON BENWYMHBI OT JPYrod ¢ KCIOJIB30BAaHUEM MPSIMBIX HW3MEpPEHUil (3aBUCHMOCTH
CONPOTHUBIICHUS MPOBOJHHMKA OT €ro JJWHBI, IUJIOIIAJN TONEPEUYHOIO0 CEYEHUs U YAEIbHOIO CONPOTHUBIICHMS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKAa,
UAYIIEro 4epe3 MPOBOJHUK, OT HANpsDKEHUS Ha MPOBOJHHUKE, HCCIEJI0BAaHHE MOCIEN0BATENBHOTO U MapayljIebHOTO COEAMHEHUHM MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBITIONHSATH U3MEPEHHUsI, CIeIys MPEAT0KEHHOMY TUIaHy, (UKCUPOBATh PEe3yIbTaThl MOTy4Ye HHOU
3aBUCHMOCTH B BUJIE TaOJIUIl U TPadUKOB, IIaTh BEIBOJBI 0 PE3YJIbTaTaM UCCIICOBAHMS;



MMpOBOANUTL KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCIIMYUH (y[[CJIbHaSI TEIJIOEMKOCTD BCIICCTBA, COIMPOTHUBIICHUC IIPOBOJHHKA, pa60Ta n MOIIIHOCTb
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATHh H3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys IMPEUIOKEHHOW WHCTPYKUUH, U BBIYHCIATDH
3HAa4YCHUC BCIINYUHDBI,

coOIII0IaTh MpaBmiIa TEXHUKN OE30MaCHOCTH MU paboTe ¢ J1abopaTopHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MIPUHIIMIIBI AEUCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOI HA MX OMMCAHHUA (B TOM YHCIIE: CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOuHa, aMIIepMETp, BOJIBTMETP, CUETUUK AIEKTPUUECKON IHEPIUM, ANIEKTPOOCBETUTENbHbBIE IPUOOPHI, HArpeBaTEIbHbIC
AMEKTPOTIPUOOPHI  (TIPUMEPHI), SIEKTPUUCCKUE TPEAOXPAHUTEIH, SJICKTPOMArHHUT, 3JICKTPOIBUTATENh ITOCTOSIHHOTO TOKA), WCIOJb3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTENbHbIE MPHOOPHI MO CXEMaM M CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBIM TepMOMETP,
TEPMOC, TICUXPOMETP, THUTPOMETp, JBUraTellb BHYTPEHHErO CropaHus, JJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBbI JJIEKTPUUECKUX Lened ¢
MOCIIEIOBATEIHHBIM U MAPaJUICIIEHBIM COSAMHEHUEM AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAUEHUS AIIEMEHTOB AIIEKTPUUYECKHX IIETIeH;

MIPUBOJIUTh MpPHUMEPHl (HAXOIUTh MH(POpPMAILMI0O O HpHUMEpax) MPaKTHUYECKOrO HCIOJIb30BaHUS (PU3MYECKMX 3HAHWW B TOBCETHEBHOM JKU3HM JUIS
obecrieyeHnss 0OE30MACHOCTH TPU OOpaIleHWH ¢ NpHOOpaMH W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS W COONIOJCHHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIECH Cperie;

OCYIICCTBJIATH IMOUCK I/IH(l)OpMaHI/II/I (1)I/ISI/II-I€CKOFO COJZICPIKAHUA B I/IHTepHeTe, HAa OCHOBC HMMCHOIIUXCS 3HAHUU U HYTCM CpaBHCHUA AOIOJIHUTCIBbHBIX
NCTOYHHUKOB BBIACIIATH I/IH(I)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOﬁ I MOJKET OBITH HeJIOCTOBepHOﬁ;

HCIO0JIb30BATh MPHU BBINOJHEHUH Y4€OHBIX 33JJaHUN HAyYHO-TIOMYJSPHYIO JIUTEPATYypy (PU3HUECKOTO COAEpKaHMsI, CIPAaBOUYHbIE MaTepUaibl, PECYpPChI
cetu MHTepHeT, BIajeTh NpUéMaMHu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(POpMALIUK U3 OJTHOI 3HAKOBOM CUCTEMBI B APYTYIO;

cO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPaTKHUE YCTHBIE COOOIIeHHS, 00001as nHPOPMAIIUIO U3 HECKOJIbKUX UCTOYHUKOB (DU3MYECKOTO COJCPKAHMS,
B TOM 4YHCJI€ MyOIMYHO MPEACTABIATh PE3yabTaThl MPOEKTHOM MIIM UCCIIENOBATENbCKOMN NesITeIbHOCTH, PU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3YUYEHHBIN
MMOHSATUWHBIN anmapar Kypca (U3UKH, COTTPOBOXKIATh BBICTYIICHUE TIPE3EHTAIINCH;

IIPU  BBIMOJHEHUN YYEOHBIX NPOEKTOB U UCCIEJOBaHUM (U3NYECKUX TMPOILIECCOB paclpeaessaTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJja4aMi, CIIEUTh 3a BBHIMOJHEHHEM IUIaHa JCUCTBUNM M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKIIAJ B
JesITeNIbHOCTD TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/CHCTBUE, POSBIISS TOTOBHOCTh pa3peliaTh KOH(IUKTHL

Paznen 2 COXEPXKAHHUE YUEBHOI'O IPEJMETA «®PU3UKA 8 kiace»

1. IEPBOHAYAJIBHHBIE CBEAEHNA O CTPOEHMU BELIECTBA (6 YACOB).
& JluckperHoe crpoenue BelecTsa. Moiekysa. Macca u pasmepbt BemectBa. CpeiHss CKOPOCTh JBMXKEHHs MOJIEKYJT U TeMIleparypa Tena. Moy ib JIBHKEHHs
MOJIEKYJI TP HU3KOW M BBICOKOHM Temmeparype. TemnoBoe ABMKeHnEe MoieKya 1 atoMoB. Auddysus. BzanmoneiicTBue yacTul BeriecTna.



& & & &E & &

F & F& &

Tpu cocrosHus BelecTBa (pa3nuius B PACIOIOKEHUN M B3aMMOJCHCTBIH MOJIEKYI TBEPABIX TeM, )KUAKOCTEH U Ta30B).
2. MEXAHUYECKHUE CBOHUCTBA JXUJJKOCTEH, I'A30B U TBEPJBIX TEJI (12 YHACOB).
HaBnenue xxunkoctel u raza. 3akoH Ilackans. Atmocdeproe naBienue. OnbiT Toppuuemnnu. Coobmaronmecs cocyasl. M3ydenue npubopos: 6apomeTp-
aHepOouJ, MAHOMETPBI, TUAPaBIMYECKUN IIpECC.
BrrsicHeHne npuyuHBI BOSHUKHOBEHUS BRITAIKUBatoien cuibl. Cuna ApxuMena. BeisicHeHue ycioBuil miaBaHus Tenl.
Crpoenue TBepabIx Ten. Kpucrammaeckue u amopdusie Tena. Jedopmanun tBepapix Ten. Buasl negopmanum. Ynpyrocrts, miacTHYHOCTh, TBEPAOCTb.
3. TEIIJIOBBIE ABJIEHUA (12 HACOB).

TennoBoe nBuxenue. Temmepatypa u ee usmepenue. Lllkana Lenbcusa. AGcomoTHbIN Hynb. BHYTpeHHss sHeprus Tena. Buasl Teronepenayu:
TEIUIOIPOBOJHOCTb, KOHBECKIUA, U3JTYYCHUC. CHOCO6LI U3MCHCHHA BHYTpeHHeﬁ OHEpPruu Teja.
KomnnuectBo TenoTel. Y aenpHas TEIUIOEMKOCTh BEIIECTBA. Y IeNIbHas TeIIoTa cropanus. [1epBelii 3aK0H TEpMOJMHAMUKH.
Pasnmuunble cocTostHus BelecTBa. [IaBieHne n oTBepAeBaHre KPUCTAIMYECKUX Tel. Y JieTbHas TeruioTa miasienus. BnaxHnocts Bo3ayxa. cnapenue.
Konpencanus. Kunenue. Y nenbHas TerjioTa napooopa3oBaHusl.
4. MBMEHEHUE AT'PETATHBIX COCTOSHWM BEIJECTBA (6 YACOB).
& Tlnasienue u oreepaeBanue. TeMneparypa ruiaBjieHus. Y iebHas TEIUIOTA [IABJICHUS.
& Hcnapenue u konjencanus. Haceimenusiii nap. Kunenue. 3aBUCHMOCTb TEMIIEPATYPHI KUTIEHUs OT JABJIEHUs. Y IeIbHAas TEMUIOTA MapooOpa3oBaHusL.
BrnaxnaocTh Bo3ayxa. M3Mepenne BIaXHOCTH BO3AyXa.
5. TEIIZTOBBIE CBOMCTBA I'A30B, JKHJIKOCTEH U TBEP/IIX TEJI (4 YACA).
3aBUCHMOCTH JJaBJICHUA Ta3a JaHHOW Macchl OT 00beMa U TeEMIIepaTyphl, 00beMa raza JaHHOW Macchl OT TeMIiepaTypsbl. [IprMeHeHne ra3oB B TEXHUKE.
TemnoBoe pacmupenne xxuakocTei. TemnoBoe pacmmpenue TBepasix Ten. JIBC. Ilaposas Typ6ouna. KI1/] TermoBsix ABUTaTEICH.
6. DJIEKTPUYECKUE ABJIEHUA (6 HACA).
OnexTpudeckuii 3apaa. Mojienb cTpoeHHs aToMa. 3aKOH COXPaHEHHs SJEKTPUIECKUi 3apsa. DIeKTpudecKoe momne. IIeKTpoH. [IpoBOTHUKY, TUANEKTPUKH U
MOTYTIPOBOAHUKH. HampspkeHHOCTH 3eKTprudeckoro nois. 3akon Kymona.
7. DJIEKTPUYECKHH TOK (14 YACOB).
OneKTpuIecKuii ToK. I aapbBaHUYECKHH dITeMEHT. DieKTpruieckas 1emb. Crna Toka. AmmnepMerp. HanpspkeHne. DimekTpudeckoe conpoTuBieHne. 3akon Oma
JUIsl ydacTka uenu. Peocrat. BoneT™merp.
[TocnemoBaTensHOE cCoeqMHEHNE TPOBOTHUKOB. [lapamiensHoe coerHeHne TPOBOTHIKOB. CMeIaHHOE COeTMHEHNE IPOBOTHUKOB.
Pabora 1 MOIIHOCTB ANEKTPHUECKOro ToKa. HarpeBanne mpoBOJHUKOB IEKTPUIECKHM ToKOM. 3akoH Jxoyns - Jlenna. KI1J] ycraHoBKH.
8. DJIEKTPOMAI' HUTHBIE ABJIEHUA (T HACOB)
ITocTosiHHBIE MATHUTBHL. MarHuTHOE MOJE MOCTOSHHBIX MATHUTOB. MarHutHoe nose 3emid. MarHuTHOE 1oJie 3IEKTPUYECKOro ToKa. MarHuTHas MHIYKIUS.
JInany MarHUTHOM MHAYKUMU. [I[puMeHeHNs] MAarHUTOB U 3JIEKTPOMATrHUTOB.
JeiicTBHE MAarHUTHOIO MOJISI HA IPOBOAHUK C TOKOM. DJIEKTPOJIBUTATENb IOCTOSHHOI'O TOKA.



Paznen 3 Temaruveckoe JIAaHUPOBAHHE

Ne Tema KomuuectBo
4acoB
1 [TepBoHaYabHBIC CBEICHUS O CTPOCHUH BEIIECTBA 6
2 MexaHU4ecKre CBOMCTBA YXKUJIKOCTEH, Ta30B M TBEPABIX TEJ 12
3 TensoBble ABIEHUA 12
4 M3MeHeHne arperaTHOro COCTOSTHUS BEIeCTBa 6
5 TennoBble CBOMCTBA Ia30B, KUJKOCTEN U TBEPJIBIX TEN 4
6 OJNEKTpUYECKUE SBICHUS 6
7 DIEKTPUIECKUI TOK 14
8 DJICKTPOMAarHUTHBIC SIBIICHUS 7
9 [ToBTOpeHue 4
Hroro: | 70

Hpunoxkenne 1 KanennapHo-reMaTudeckoe MJIAaHMPOBAHUE

IMpuioxkenue 2. KOHTPoIbHO-N3MepUTEIbHbIE MATEPHAJIbI

punoxenue 3 JIucT KOPPEeKTUPOBKHU padoyeil mporpaMmMbl
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