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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHETO O0IIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBareNbHbIX — opranu3auusax Poccuiickoir  ®Denepauuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOyuaronuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOY4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTb peau3alii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3MKH: JMYHOCTHBIE, METalpeJMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHBIH METO]I TO3HAHUS NPH BHITIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMU U 3KOJIOI'MYECKMMHU IPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0OjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeATEIBbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (pu3nke OOBEAUHEHBI B OOLIUMN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELICHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHUE MpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMme Io
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHHMUECKUX MPAKTHUECKUX paboT GopmupyeTcs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (QopmupoBaHue yMeHUN OOBSACHATH SBJICHUSI C UCIOJIb30BaHUEM (DHU3MUECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O pOH (PU3UKU Ui Pa3BUTUS IPYTHX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnne 3TUX Lesell o0ecreyrBaeTcsl PEeUIeHHeM CIEAYIOUIMX 3agad B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e [pUOOpETeHHE CHCTEMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(buU3KKY U TIEMEHTHI aCTPOPU3HKH;

e (QopmupoBaHHUE YMEHHH MPUMEHITh TEOPETHUYECKUE 3HaHUS M OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHON (U3UYECKOM
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE Co3JMaHue (usmueckon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

® T[OHMMaHHE (PU3MUECKUX OCHOB W NPUHIUIIOB JCUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

e OBJIQJICHWE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHHS M MPOBEACHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(pOpManuM,  OIpeeseHus
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

® CO3/1aHUE YCIIOBHUH JAJIS pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHB) Ha YpOBHE cpeaHero oOiero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHUTEb JeJaeT BHIOOp MpOBEACHHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.

Kpurepun u HOpMBI OLIEHKY 3HAHUH M YMEeHHUI o0y4yaomuxcs no ¢pusnke

OneHKa yCTHBIX OTBETOB YYAIIUXCS

OtmeTka «5» CTaBUTCA B TOM CIlydae, €CIM yYalluics IOKa3bIBa€T BEPHOEC NOHMMAHHE
($U3MUECKOil CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUIH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHiA, a
TaKXe MPaBUJIBHOE OIpeeieHue (PU3NUECKUX BEIHYUH, UX E€IUHHIl U CIOCOOOB HM3MEPEHHS:
MPABUJIBHO BBIMOJIHSAET YEPTEKHU, CXEMbl U TpaQUKu; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHy,
COTMPOBOXKAAET paccka3 COOCTBEHHBIMH TNpUMEpaMH, YMEET NPHUMEHATh 3HAHHUS B HOBOH
CUTyallul TPpU BBIIOJIHEHUN TPAKTHUUECKUX 3aJaHUN; MOXET YCTAaHOBUTH CBS3b MEXIY
U3y4yaeMbIM M paHee H3yYeHHBIM MaTepuajoM IO Kypcy (HU3HMKH, a Takke C MaTepHuajoM,
YCBOCHHBIM IIPU U3YYEHHUH APYTUX NPEIMETOB.

Otmetka «4» CTaBUTCS, €CIIU OTBET YUEHUKA YJOBJIETBOPSIET OCHOBHBIM TPEOOBaHHIM Ha
OLIEHKY 5, HO JJaH 0e3 MCIOJIb30BaHUS COOCTBEHHOTO IJIaHa, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHUS
3HaHUH B HOBOW CHUTyallMM, 0e3 HCIIONb30BaHUS CBS3€H C paHee M3YYEHHBIM MaTepHAIOM H
MaTEpUaJIOM, YCBOCHHBIM IIPH HM3YyYEHUM Ap. NPEAMETOB: €CIU YYallUWCA NOIMYCTUI OIHY



omunOKy wian He Ooyiee NIBYX HEAOYETOB M MOXKET HMX HCIPABUTh CAMOCTOSTEIBHO WM C
HEOO0JIbIION TOMOILBIO YUUTEIIS.

Otmerka «3» CTaBHUTCS, €CIHM YYAIIMKACS MPABWIBHO MOHUMAET (PU3MUECKYIO CYITHOCTh
paccMaTpUBaeMBbIX SIBJICHHM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTHEIbHbIE IPOOEIbl B
YCBOGHUHU BOIPOCOB Kypca (PU3MKH, HE MPENATCTBYIOIINE AabHEHIIIEMY YCBOCHHIO BOIIPOCOB
IPOTPAaMMHOTO MaTepuayia: yMeeT NMPHUMEHSATh MOIYy4YEeHHBbIC 3HAHHS IMPH PEIICHUH IMPOCTHIX
3aJa4 ¢ UCIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHACTCS NPU PEIICHUH 3a/1a4, TPEOYIOLIX
npeoOpa3oBaHMsl HEKOTOPHIX (OpMYyIN, NONMYCTHJI HE Oojiee OMHOW TpyOO OmHUOKH M ABYX
HeouéToB, He Oosiee OAHOW TpyOOM M OAHOW HerpyOoi ommuoOku, He Ooyiee 2-3 HerpyObIX
OmMOOK, OTHON HErpyOOii OMMOKU U TPEX HEOUETOB; TOMYCTII 4-5 HETOUYETOB.

OTMmeTKa «2)» CTaBUTCS, €CIIM YYaIHACs HE OBJIA 1)l OCHOBHBIMU 3HAHUSMHU M YMEHUSIMU B
COOTBETCTBUHU C TPEOOBAHUSAMHU MPOrPaMMbI U JOMYCTHII OOJbIIE OMIMOOK M HEIOYETOB, YEM
HEOOXOIUMO ISl OLIEHKH <«3».

OrneHKa KOHTPOJIBHBIX padoT

Otmetka «5» cTaBUTCS 32 pabOTY, BHIIOTHEHHYIO IMOJIHOCTBHIO 0€3 OMMOO0K U HEJOUYETOB.

OtmeTka «4» craBUTCA 32 pabOTy, BBIIOJIHEHHYIO MMOJTHOCTBIO, HO MPH HAIMYUU B HEH He
Oonee ogHOM Tpy0Oit U OIHOM HETPYOOH OMIMOKU M OJHOTO HEeAoUETa, He Oosee TPEX HEAOUYETOB.

Otmetka «3» CTaBUTCS, €CIM YYCHUK MPABHIBHO BBHIMOJIHUAI HE MeHee 2/3 Bcel paboThl
WIN JIOMYCTUJ He Oosee ofaHOi rpy0oi OommMOKM M JIByX HEHOYETOB, HE Oosiee OJHOM TpyOoit
OIMOKKW M OAHOW HerpyOol omuOKu, He Oojee Tpex HerpyobIx OMIMOOK, OJHOW HerpyoOoii
OLIMOKH U TpeX HEOUETOB, IPU HATTMYUU 4 - 5 HEOUETOB.

OTmeTka «2» CTaBUTCS, €CIIM YUCIIO OUTHOOK M HETOYETOB MPEBBICHIIO HOPMY JUTSL OIIEHKH
3 WM npaBUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThI.

Onenka 1a00paTOpHBIX PaboOT

OTtmerka «5» CTaBUTCA, €CIM Y4Yalluiics BBINOJIHSAET pabOTy B IOJHOM o00beMe C
cOONO/IeHNeM HEOOXOAMMOW  TOCTIEeIOBATEIbHOCTH TPOBEACHUSI OINBITOB M HM3MEPEHHI;
CaMOCTOSITENIFHO W pPAalMOHAJIBHO MOHTHPYET HEO0OX0IuMoe OOOpYJOBaHUE, BCE OIBITHI
MPOBOAMT B YCIOBHUSAX M PeKUMaX, 00ECIIEUUBAIOIIUX MOTyYeHHE MPAaBUIBHBIX PE3yIbTAaTOB U
BBIBOJIOB; COOMIOAaeT TpeOoBaHMs MpaBWil O€30MACHOCTH TPYAa; B OTUET€ NPAaBUIBHO U
AKKypaTHO BBINIOJIHSET BCE 3alUCH, TAaONHIBI, PUCYHKH, YEPTEXH, TpadUKH, BBHIYHCICHUS;
NPaBUJIHHO BBIMOJHSIET aHAJTN3 TIOTPEITHOCTEH.

OTMmeTKa «4» CTaBUTCSA, €CITU BBIIOJHEHBI TPEOOBaHUSA K OLIEHKE «5» , HO OBUIO JOMYIIEHO
nBa

— TpH HeloYeTa, He 0oJiee OTHON HErpyOoil OITMOKM U OJTHOTO HE0UETa.

Otmerka «3» CTaBHUTCS, €cd paboTa BHIMOJIHEHA HE IOJHOCTHIO, HO o0beM
BBITIOJTHEHHON YaCcTH TaKOB, MO3BOJISIET MOMYYUTh TMPABUIBHBIC PE3YIbTATHl U BBIBOJBI: €CIIH B
XO/Ie MPOBECHHUS OIbITa U U3MEPEHUI ObUIN JOMYIIEHBI OIIMOKH.

OtmeTrka «2» CTaBUTCA, €M paboTa  BBHIOJHEHa HE  TOJHOCTBIO H  00BeM
BBIITOJIHEHHON YacTh pabOThl HE IO3BOJIET CAENaTh MPABWIBHBIX BBIBOJIOB: €CIIH OTIBITHI,
U3MEPEHUs], BBIYMCIICHUS, HAOIIOCHNUS IPOU3BOIMIINCH HEMTPABUIIHHO.

OreHka yMEHUH peliaTh pacueTHbIC 3a/1a4H

OtmeTka «5» - B JIOTUYECKOM PACCYXJACHMHM U PEIIEHWH HEeT OLIMOOK, 3ajJaya pelieHa
paImoHaIBHBIM CIIOCOOOM.

Otmetka «4» - B IOTHYECKOM PACCYXKACHUU U PEIICHUU HET CYLIECTBEHHBIX OIIMOOK, HO
3ajaua peleHa HepalnOHAJIbHBIM CIIOCOOOM WIIM JIOMYIIEHO He 0ojee IBYX HECYIIECTBEHHBIX
OIINOOK.



OtMeTKa «3» - B JJOTHYECKOM PACCYKJIEHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIICHA
CYIIIECTBEHHAs OMIMOKAa B MAaTEMaTUIECKUX pacuéTax.

Otmerka «2» - HMMEIOTCSl CYIIECTBEHHBIC OMIMOKM B JIOTUYECKOM pAaCCYKICHHU H B
pELICHUH.

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkaromero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢u3nueckux siBIeHUN U mpoueccoB. Hayunbsle runores3sl. Ousnueckue
3aKOHBI M TEOpUU. |'paHH1IbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMII COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHajoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaibHONW TOYKH, MX NPOEKIMH Ha OCH CHCTEMBI KOOpAHMHAT. Cll0KeHUE NEepeMELICHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpPUAIbHON TOUKHA OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs.

KpuBonuHeliHOe nBMKEHME. [IBH)KEHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue ycTpoiicTBa W IPAKTUYECKOE TNPHUMEHEHHUE: CIUIOMETp, JABM)KECHHE
CHapsIJIOB, LIETIHbIE U PEMEHHbIE TIepeayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHK JIBHIKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3/IyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

Hampasnenne ckopocTy Npyu ABMKEHUU 0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3y4eHrne HEpaBHOMEPHOIO JBUKCHHS C LENBIO ONPEIEICHUS] MTHOBCHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, I[POWIEHHBIMH  TEJIOM  3a

IOCJIENOBATENIbHBIE PAaBHBIE IIPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM [IBIDKEHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.



N3ydenune ABUKEHUS MIapuKa B BI3KOW KUIKOCTH.

W3ydeHne ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anuies. [lepBoiit 3akoH HetoTona. MHepimanbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Btopoit 3akon HeroTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MarepralibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. Koaddurment tpenns. Cuna COnpoTUBICHUS
P ABMKEHUH TeJla B )KUJKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBbHO OcCH BpaumieHus. llnedo cuibl. YclioBusSL paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

VYcnoBus paBHOBeCcHUs TBEPAOTO Tena. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABM>KEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmmynsc MatepuaabHOM TOYKH (Teja), CUCTEMbl MaTePUATBHBIX TOUYEK. MIMIyNbe CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHECHHS UMITYyJbca. PeakTHBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprusi MaTepuaibHOW TOYKU. Teopema 00 WM3MEHEHHHM KUHETHYECKOU
SHEPTHH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3HepTrUs ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToTeHnnanbHas SHEPTUS TeJNa BOIM3U TTOBEPXHOCTH 3EMITH.

[ToreHnManpHBIE M HEMOTEHIMANBHBIE CUJIBl. CBS3b pa0OTHl HEMOTCHIMANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHECHMs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHre aOCONIOTHO HEYNpPyroro yaapa C IMOMOLIbI JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue CBsI3M pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHWYECKOH »HEpPruu Tella Ha
IIPUMEpE PaCTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. XapakTep ABMKEHHUS U B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHCHHE CBOHCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaudecTBo BemiecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenbs uneanbHoro rasza. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
UJeabHOrO ra3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEeW KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temnepatyp KenbBuna. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['padguyeckoe mpencraBieHne U30MpoIecCOB: U30TEpMa,
n30x0pa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu  Moiekysn
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUS.

Moenp, HILTIOCTPUPYIOLLIAs TPUPOLY AABICHHS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UJI€aTIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpEHUH 00BhEma
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamMuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KomndecTBo TEmioTl U pabota. BHYTpeHHSsS SHEPTUsl 0THOATOMHOTO
MJIealIbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y AeIbHAs
TEMJIOEMKOCTh BelecTBa. KoamdyecTBo TEIIOTHI IPHU TEIUIONEpeaaye.

[Tonsitue 00 agmabatHOM mporecce. [lepBbiii 3akoH TepMoauHaMHKHU. [IpuMmeHeHHE
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKY K H30MpoiieccaM. [ papudeckast HHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.



Tennossie MamuHbl. [I[pUHIANBL JEHCTBUS TEIIIOBBIX MamuH. [IpeoGpa3zoBanus SHEPTUHU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBHS. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUIaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIMUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEM
TpeHUs (BUICOAEMOHCTPAIISA).

W3MeHeHne BHYTPEHHEHN 3Hepruu (TemMnepaTypsl) Tejla Ipy TEIUIonepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOIO JABUTATEs.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanua ¢ewjecmea. Pazogvie nepexoovl

[Tapoobpa3zoBanue u kouzaeHcanus. Mcmapenne wu  kumenue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXxa. HaceleHHbli nap. YaenpHas TemoTa napooopa3zoBaHuUs.
3aBUCUMOCTH TEMIICPATYPhI KUIICHUA OT JaBJICHHS.

Tsépnoe Teno. Kpucrannnueckue u amopgHsie Tesla. AHU30TPOIUS CBOMCTB KPUCTAILIOB.

>KI/I,I[KI/IC KpUCTaJlJIbI. COBpeMCHHLIC MaTCpHrabl. IInaBnenue u KpuUucTaJuiu3anus. VY nenbHas
TCIJIOTA IJIaBJICHU . CY6J'II/IMaLII/IH.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THUTPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH TOJIYYCHUA COBPCMCHHBIX MaTepurajioB, B TOM qHucCie
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHUH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIIECTRA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexkmpocmamuxa

OnexTpuzauuss Tel. OJEKTpUUeCKMd 3apsna. /JIBa BHIa DIJIEKTPUUECKHUX 3aps/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  3neKTpUYecKHi  3aps.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nexTpuueckoro nois. IlpuHnun cynepnosunun
ANEKTPUYECKUX MOJIeH. JINHUKY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PaGora cunm snekrpoctatmdeckoro mois. [lorennwman. Pa3HoOCTh  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HIEKTPOCTATUYECKOM IoJ1e. JIudieKTpudecKas IpOHULIAEMOCTb.

OnektpoéMkocTb. KonpeHncarop. DJeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEprus
3apsKEHHOT0 KOHJIEHCATOPA.



TexHu4eckne yCTpoWCTBa M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JM3NeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSL CYHIECTBOBAHHUS 3JIEKTPUUECKOro TOKa. VICTOYHMKH TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LEenH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaaieibHOE, CMENIAHHOE COEUHEHNE TPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DIEeKTPOABMKYIIAs CHJIa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOI) AyieKTprudeckoii renu. KopoTkoe 3aMbIkanue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAIIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpUMECHas MPOBOAUMOCTh MOIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKUI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JIUccolanus. JIEKTPOIU3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[1na3ma.

TexHU4YecKne YCTPOWCTBA M TMPAKTHYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETP,
peocTtar, HWCTOYHUKHA TOKa, OJJICKTPOHArpeBaTelIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa M HAMPSHKSHHMS.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CMenaHHoe CoOeTMHEHUE TPOBOJHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOJBHKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.



HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OMHOCTOPOHHSS TPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3ydeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUSI.

Hao6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocylecTBIsieTCsl € Y4ETOM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIEPUMEHT, MOCTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOms, mapabona,
runep06ona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (HYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHWH Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOIUTHYECKAs AUCCOLIMAIIMS, TaJIbBAaHHUKA.

TI'eoepaghus: BNaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE ABMKEHUH C UCTIOIB30BAHUEM MEXAaHM3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHIUIIMOHEP, TEXHOIOTUH TOJIy4YEHHs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHATpPEeBATENbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEero o0mero odpazoBaHUs
(6a30BBIA  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX H MTPEJIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS yueOHOTo mpenmMera «Du3mkay AOKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3HIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMid, ITO3UTHBHBIX BHYTPECHHHX
yOeXIACHHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIecTBa,



pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IMPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MNO3MLMU  OOYydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'PaKAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (HU3MKOM M TEXHHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP OymaymIeH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TJ00AJBHOI'O XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJITAHUPOBAHUE W OCYIIECTBIEHUE JIEUCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IPOIIECCe U3YUEHUS (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIE0BATEIbCKYIO JESITEIbHOCTh HHIUBHUYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHMBePCAJIbHbIE Y4eOHbIE NelCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEeIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3padaThIBaTh IUJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTEePUATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBHIMU TOHSATHSIMH ¥ METOJaMH (U3NYECKOM
HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIlIeHUs 3a7a4
($U3UIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIAJICTh BHUJAMH JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHMS, €ro WHTEPIpPETAINH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3HpOBATh 3ajJady, BBIJBUTATh
TUMOTe3y €€ peleHus, HaXOAWTh AapryMEHTHI Ui JO0Ka3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJYYEHHBIE B XOJE€ peUIeHHs 3aJadyd pPe3yiabTaThl, KPUTHYECKU
OILIEHUBATh UX JOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT,

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASSITEILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIAJICTh HaBBIKAMHU TMONyYeHUs MHOOpMAIK (HU3NIECKOTO COJCPKAHUS M3 UCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OILIEHUBATh IOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONIB30BaTh CPEJCTBa HMH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COAEpX aHHUs B pa3lIWyHbIX QopmaTax ¢ y4ETOM
Ha3HAuYeHUs MHPOpPMALMU U LEJIEBOM ayIaUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YATH3AIHH.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBHSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JACATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MIOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHIMBHUYaIbHON paboThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACHPENCISTH POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YY4aCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HACU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYIIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKO paboThl ¢ y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JIEATEILHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMH;
HCITOJTH30BaTh MPUEMBI pedIIEKCHH IJIs1 OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHNS,
YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMTPUHUMATH PEIICHUSI 0 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKHU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIbHOCTH;
MIPU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.
B npomiecce qocTrkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHSI CpeAHET0 OOIIero o0pa3oBaHUs y OOYYaIOIIUXCS COBEPIIECHCTBYETCS 3MOIMOHATLHBIN
WHTEJUICKT, MPEIoIaralomuii copMupoBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLLErO CaMOKOHTPOJIb, yMeHue IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAaTHCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTuX,
YUUTBIBATh €0 IIPU OCYIIECTBICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEJeH: MaTepuallbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUUECKHUM 3apsA] MPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIIEHUs (MPOILECCh) M OOBSCHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUsS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMpPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLus, B3auMmopeWcTBue Ttein, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHNE, KOHIEHCAlUs, JIaBJIeHHEe, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, IOBBIIICHUE JAaBJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
CoCyZ€, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLEcCCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

ONKCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHEe BEITUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMIYJIbC Tella, KUHETUYeCKas
SHEprus, MOTEHIMAJbHAs HJHEPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIB3Ys
¢dbusnueckue BEIMYMHBI: JaBlIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KWHETHYecKas DSHEprus
XAaO0THUYECKOr0 JABMKEHUS MOJIEKYJ, CPEIHEKBAApaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, KO3(pQUIMEHT MOJE3HOrO NEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU ONMCAHUM MTPABHIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEINYUHAM;



ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3NYECKUE BEITUYMHBL AIEKTPUUYECKHH 3apsil, JIEKTPUUYECKOE IOJIe,
HanpspKEHHOCTh  IOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHUUAIOB; [pPU OINUCAHUU IPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUEHUS W EIUHHIIbI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u Ill 3akonsr HbroTOHA, 3aKOH coxpaHeHuUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIPaBUsI MHEPLHUAIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €r0 MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00IaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIWH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHl 1O HCCIEAOBAHUIO (DU3UYECKHX SIBICHHM W TPOLIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHWil, Mpu SToM  (HOpMyIHpOBaThH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh MpSMblE U KOCBEHHBbIE H3MEPEHUs] (DU3MUECKHX BEJIUYUH, HPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMUYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUil, MpH O3TOM KOHCTPYHUPOBAThb YCTAHOBKY, (DMKCHpPOBATh pPE3YIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKMX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeaTh BBIBOABI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM TNPOEKTHOW AEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
¢duznyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE UId €€ pelIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKON BEIMUHHBI,

pemarh KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEYMBYIO IIECTIOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCMOJIBb30BaTh MPH PEUIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHHUs yuyeOHOH u
HAYYHO-TIOMYJISIPHOW MH(OPMAaIUK, MOTYYCHHOW W3 pPa3UYHBIX HCTOYHHUKOB, KPHUTHYECCKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIo;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAaHUA 10 (QHU3UKE B TOBCEAHEBHOW IKU3HU MJIs
obecrieueHust 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHs 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh PabOTy
TpyONbl, palMoOHaJIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B



HECTaHJIAPTHBIX CUTYallUsIX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JEeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
JNIEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJeIb aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;

pacnio3HaBaTh (QU3MYCCKUE SBJIICHUS (TIPOIECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIsI HA IPOBOJHUK C TOKOM U JIBWXKYLIUMHCS 3apsi,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBETa,
dotoanekrpuueckuii 3pdext (PpororddexT), cBeToBOE NaBiIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IUYHBIX CPell) U PIEKTPOMArHUTHbBIC SBJICHUS (TPOIIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIasl CUIa,
paboTta TOKa, MHAYKIMS MarHuTHOro mois, cuia Amnepa, cuia JlopeHua, HWHIYKTUBHOCTH
KaTyIIKH, SHEPrHus JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOLECCe TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUIBHO
TpPaKTOBaThb (PU3NYECKUII CMBICI HCIONb3YEMbIX BEJIMYMH, MX OOO3HAUEHHUS U EIUHUILIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U MPOLECCHI, HCMONb3Yys (PU3HMUECKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
UMIyasCc (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3M AaTOMHBIX SJep, MPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u
€IMHMIIBI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIONINE NAHHYIO (DU3MYECKYI0 BEIUYHHY C APYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKEHUs CBETa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHHs] HHEPTUU, 3aKOH
COXpaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHUs
MaccoBOI'0 4Mciia, MOCTyjlaThl bopa, 3aKOH paJMOaKTUBHOIO pacmnajna, IpU 3TOM pa3iInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BbIpaKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpEAEATh HaIlpaBJICHUE BEKTOpPA MHAYKLMM MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM,
cuibl Amrepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHMIO (DPU3MUECKUX SBIEHUH U IPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (GOpPMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBI CIIOCOO W3MEPEHUsT M MCIOJIb30BaTh H3BECTHHIE METOJbI OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3yNIbTaThl MOJYyYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOMMI W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEIOBAHMUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3MUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MUEeCKON BEIIMIHHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3aJad COBpPEMEHHble HH(OpMaIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALHUIO;

OOBSICHATh MPUHIMIIBI IEHCTBHS MAlIMH, IPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB, pa3iuyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOTIOIEHHUS HOPM DKOJIOTHYECKOTO TTOBEICHNS B OKPYKAIOIIEH cpeae;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAAPTHBIX CUTYAIHsX, aJeKBAaTHO OIEHWBATH BKJAJ Ka)XIOTO W3 YYAaCTHHKOB TPYIIHI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.

Kpurepun 1 HOpMBI OLICHKHU 3HAHUH M YMeHHUI 00y4aomuxcs no gusnke:
OueHka yCTHBIX OTBETOB YYALIMXCH
OtmeTka «5» CTaBUTCA B TOM CIIydae, €CIM yYallUuiCs MOKa3bIBA€T BEPHOEC NOHMMAHHE
(U3MUECKOil CYIIHOCTH pacCMaTPUBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a
TaKXe MPaBHJIBHOE OIpelesieHue (U3NYECKUX BEIHYUH, UX E€IUHHIl U CIOCOOOB HM3MEPEHHS:
IPaBUIbHO BBINOJHSET YEPTEXKH, CXEMbl U T'paQMKH; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY,
COIIPOBOXKIAET pPaccKka3 COOCTBEHHBIMM IPUMEpPAMHU, YMEET IPUMEHATh 3HaHHWS B HOBOM
CUTyallUd TIPHU BBIIOJHCHUM IIPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTb CBS3b MEXKIY
U3y4yaeMbIM M paHee H3yYeHHBIM MaTepuajoM IO Kypcy (H3HMKH, a Takke C MaTepHuajoM,
YCBOCHHBIM IIPY U3YYEHHUU APYTUX NPEAMETOB.



OtmeTKa «4» CTaBUTCS, €CJIM OTBET yYEHUKA YJOBIIETBOPSIET OCHOBHBIM TPEOOBaHUSAM Ha
OLIEHKY 5, HO JjaH 0e3 MCIOIb30BaHUS COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHUU B HOBOM CHUTyaluu, 0e3 HCIIOJNIb30BaHUs CBs3€H C paHee M3YyYCHHBIM MaTEpUaIoM U
MaTepuajoM, YCBOCHHBIM IPU M3YyYEHUHM Jp. MPEAMETOB: €CIU YYalluhcs JOMYCTUI OJIHY
omuOKy wian He Ooyiee IBYX HEAOYETOB M MOXKET HMX HCIPABUTh CAMOCTOSTEIHLHO WM C
HEOO0JIbIION TOMOILBIO YUUTEIIS.

Otmerka «3» CTaBHUTCS, €CIHM YYAIIMKCS MPABWIBHO MOHUMAET (PU3MUYECKYIO CYLTHOCTD
paccMaTpUBaEMBbIX SIBJICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJIEIbHbIE MPOOEIbI B
YCBOGHHUHU BOIPOCOB Kypca (PU3MKH, HE MPENATCTBYIOIINE AabHEHIIIEMY YCBOCHHIO BOIIPOCOB
IPOTPaMMHOTO0 MaTephasia: yMEeT MPHUMEHSATh IOJyYeHHbIE 3HAHWUSA MPU PEUICHUH MPOCTHIX
3a[a4 C UCIOJIB30BAHUEM TOTOBBIX (hOpMyII, HO 3aTPYAHACTCS NPU PEIICHUH 3a/1a4, TPEOYIOIIX
npeoOpa3oBaHrs HEKOTOPBIX (HOpMyIl, AOMYyCTUNI HE Oojee OAHOW TrpyOoi OmMOKKM U ABYX
Heo4ETOB, He Oolee OAHOW TpyOOi W OJHON HerpyOoil omuOku, HEe Ooinee 2-3 HErpyObIxX
OIMOOK, OTHON HErpyOOii OMMOKK U TPEX HEOUETOB; TOMYCTIIT 4-5 HETOUETOB.

OTMmeTKa «2)» CTaBUTCS, €CIIM YJaIIHiCs HE OBJIa/Ie]l OCHOBHBIMHU 3HAHUSAMHU M YMECHUSMU B
COOTBETCTBUHU C TPEOOBAHUSAMHU MPOTPaMMbI U JOMYCTHJI OOJBIIE OMIMOOK M HEIOYETOB, YEM
HEOOXOIUMO ISl OLIEHKH <«3.

OueHka KOHTPOJILHBIX padoT

Otmetka «5» cTaBUTCS 32 pabOTY, BHIIIOTHEHHYIO ITOJIHOCTHIO 0€3 OMMOO0K U HEJOUYETOB.

OtmeTka «4» craBUTCA 32 pabOTy, BBIIOJIHEHHYIO MMOJTHOCTBIO, HO MPH HAIMYUU B HEH He
Oonee ogHOM TPyOOIt U OTHOM HETPYOOI OIIMOKK M OJHOTO HEeA0UETa, He Oosiee TPEX HETOUETOB.

OtmeTKa «3» CTaBUTCS, €CIIM YYEHUK MPAaBUIBLHO BBIMOJHUI HE MeHee 2/3 Bcell padoThl
WIM JONYyCTUJ He Oosiee OJHOW TpyOoil omMOKM U ABYX HEAOYETOB, HE Oojee olHOM rpy0oit
OIMOKKW M OAHOW HerpyOoW omuOKu, He Oojee Tpex HerpyObIX OIIMOOK, OJHOW HEerpyoOoii
OLIMOKH U TpeX HeOUETOB, IPU HATMYUH 4 - 5 HEOUETOB.

OTmeTka «2» CTaBUTCS, €CIH YUCIIO ONIMOOK M HEJOYETOB PEBBICHIIO HOPMY JUTSI OIIEHKH
3 WM npaBUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThl.

Onenka j1a00paTopHbIX padoT

Otmerka «5» CTaBUTCA, €CIM Y4YallUiics BBINOJMHSAET pabOTy B IOJHOM O0OBEME C
COONIIO/IEeHNEM HEOOXOJMMOW  TOCTIEeIOBATEIPHOCTH TPOBEACHUSI OINBITOB M HM3MEPEHHI;
CaMOCTOSITENIFHO W PAalMOHAJIbHO MOHTHPYET HEOOX0IuMoe OOOpYJOBaHUE, BCE OIBITHI
IPOBOJUT B YCIOBUSAX M PeXKHUMaxX, 00€CHEUMBAIOUINX MOJyYeHHUE MPABUIBHBIX PE3yIbTATOB U
BBIBOJIOB; COOMIOfaeT TpeOoBaHMs MNpaBWil O€30MacCHOCTH TPyAa; B OTUET€ NPAaBWIBHO U
aKKypaTHO BBINTOJIHSET BCE 3alUCH, TAaOJWIBI, PUCYHKH, YEPTEkKH, T'padUKd, BBIYUCICHUS,
NPaBUJIHHO BBIMIOJHSIET aHAJIN3 TIOTPEITHOCTEH.

OTMmeTKa «4» CTaBUTCSA, €CITU BBIIOJHEHBI TPEOOBaHUS K OLIEHKE «5» , HO OBLIO JOMYIIEHO
nBa

— TpH HeloYeTa, He 0oJiee OTHOW HErpyOOil OITMOKK U OJTHOTO HE0UETa.

Otmerka «3» CTaBHUTCS, €CM pabdoTa BHIMOJIHEHA HE TOJHOCTHIO, HO o0BeM
BBITIOJTHEHHON YaCTH TaKOB, TIO3BOJISICT MOMYYUTh TMPABUIBHBIC PE3YIbTATHl ¥ BBIBOJBI: €CIIH B
XO/Ie IPOBEICHHUS OIbITa M U3MEPEHUN ObUIN JTOMYIIEHBI OIIHOKH.

OtmeTka «2» craBUTCA, €cau paboTa  BBINOJHEHa  HE  IOJHOCTbIO U 00beM
BBIMIOJTHEHHONM 4YacTH paboOThl HE TMO3BOJSET CeNaTh MPAaBUIbHBIX BBIBOJOB: €CIIH OIBITHI,
U3MEPEHUs], BBIYMCIICHUS, HAOIIOCHNUS IPOU3BOIMIINCH HETTPABUIIHHO.

OreHKa yMEHUH peliaTh pacueTHbIC 3a/1a4H



OtmeTka «5» - B JIOTHYECKOM PACCYKIECHUHM M PEUICHHH HET OIIMOOK, 3ajada perieHa
parroHaIbHBIM CIIOCOOOM.

OTmeTKa «4» - B JIOTHUYECKOM PACCYXKIACHUU M PEIICHUU HET CYIIECTBEHHBIX OIIUOOK, HO
3ajjaya pelieHa HepalMoHAIBHBIM CIIOCOOOM WIIM JIOMYIICHO He OoJiee ABYX HECYIIECTBEHHBIX
OIMOOK.

OtmeTrka «3» - B JIOTHYECKOM PACCYKICHUU HET CYHICCTBEHHBIX OLIMOOK, HO JOMYIICHA
CYIIECTBEHHAsI OIMOKA B MATEMAaTHYECKUX pacuéTax.

Otmerka «2» - HMMEIOTCSl CYIIECTBEHHBIC ONIMOKM B JIOTMYECKOM PACCYKICHHH H B
PCILICHHH.
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