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1.0BIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
1.1 MecTo pucHuIUIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTebHOM IIPOrPaMMBbI;
VYuebnas mucruumna «00J1.06 ®U3UKA» sBngercs o00sS3aTeIbHOM YacTBIO

0611e00pa3oBaTENPHOrO IUKJIA IPOTPaMMBI [TOJATOTOBKH CIIEIHAIHMCTOB CPEOHEro 3BEHa B
cootBeTcTBUH ¢ PI'OC no cnenumanenoctH 18.02.12 TexHONIOrHS aHATUTHIECKOTO KOHTPOJIA
XHMHYECKHX COCTUHECHUH.

VYpoBeHb oOcBoeHHsA yueOHOM aucnumiauasl B cooTBerctBum ¢ ®I'OC COO
yr1yOIeHHBIH.

1.2 IlnaHupyemsbie pe3yJIbTaThI 0CBOCHHS YIeOHOM THCIHILIHHBI:

JIMYHOCTHBIE pe3yabTathl (JIP Y]I):

JIPYX 1 - chopMHPOBaHHOCTH IIPEICTABICHUHE O PO U MeCTe PHU3KUKH B COBPEMEHHOM
Hay4YHOH KapTHHE MHPAa; MOHUMaHue PH3NIECKOH CYINHOCTH HabonaeMbIxX Bo BeeneHHOR
SIBIICHHI

JIP Y 2 - oBnapeHye OCHOBOIONATAIOMINAMY (HU3MYECKUMH HOHATHAMHE, 3aKOHOMEPHOCTSAMH,
3aKOHaMH U TEOPHUAMH; YBEPECHHOE I0Ib30BaHUE (PH3NIECKOI TEPMHUHOJIOTHEN ¥ CUMBOJIMKOA;

JIP Y]I 3 - oBafgeHne OCHOBHBIMH METOJaMU HAayYHOTO MIO3HAHHUS, HCIIONB3YEMbIME B (DH3HKE:
HabrofeHNe, OITUCAHKE, H3MEPEHHUE, SKCIIEPUMEHT; YMEHHst 00pabaThIBaTh pe3yIbTaThl
U3MEPEHHH, 00HapyKHMBATh 3aBUCHUMOCTE MEXIY (QU3HYECKUMH BEIHYHHAMH, OOBSICHATH
HOJIydeHHBIE pe3yIbTaThl U AENaTh BBIBOIKI,

JIP Y] 4 - chopMHpOBaHHOCTH YMEHHUS pelaTh (U3MUeCKHe 3aJa9H, HeOOXOJUMBIMH B I10-
BCEAHEBHOM XKM3HH, 7151 OCBOCHUS CMEXHBIX €CTECTBCHHO-HAYYHBIX AUCIUILIVH U
JUCLMILIIH Npo(eCCHOHAIBHOTO IUKJIA, I IONy4eHUs 00pa3oBaHus B 06/1acTaX,
He Tpebyromux yriny0OnaeHHOH Gu3ndecKoii IOArOTOBKH;

JIP Y 5 - roroBHOCTH U CIOCOOHOCTE K 00pa30BaHHUIO, B TOM YHCIIE caM006pa3013aHmo
Ha NPOTSHKEHHH BCEH JKHM3HM; CO3HATENIFHOE OTHOLIEHHE K HEIpPEephIBHOMY 00pa3OBaHHIO Kak
YCJIOBHIO YCHEUIHOH NpodecCHOHaTbHON 1 00LIeCTBEHHON AEITEIBHOCTH;
JIP Y]I 6 - rOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATENBHOM, TBOPUECKOH U OTBETCTBEHHON
JIeATeIbHOCTH,

JIP Y 7 - rotoBHOCTh K KOJUIGKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHKAaMH B
o0pa3oBaTenpHOM, OOIMECTREHHO MONE3HON, YIeOHO-HCCIeN0BATENBCKOM, npoeKTHon U IpyTUX
BUJAX JEATEIbHOCTH;
JIP Y] 8 - oTHOmEHHE K MpOo(ECCHOHATBHON IEATENFHOCTH KaK BOSMOXKHOCTH YYacTHS B
PEIIECHUHN JTUYHBIX, OOMIECTBEHHBIX, TOCYIapPCTBEHHBIX, O0IEHAINOHANBHEIX IPodiieM;

memanpeomemuuvix (MIIP):

MIIP 1 — ymeHue caMOCTOATENBHO ONPENETSITh ey NeSTeIbHOCTH ¥ COCTABIATh IUIAHbI
JIEATEIbHOCTH;  CaMOCTOATENBHO  OCYILIECTBIATH, KOHTPOJMPOBATE M KOPPEKTHPOBATH
JeATEeNIbHOCTD; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI I AOCTHKEHHS IOCTaBICHHBIX Leneh
M pealH3aliiyl IJIAHOB NesSTEIbHOCTH; BEIOUPATh YCIICIHBIE CTPATEr UM B Pa3JIM4HbIX CUTYalUIX;
MIIP 2 — ymeHue IpomyKTHBHO OOINaThCd M B3aUMOJEHCTBOBATh B IIPOIIECCE COBMECTHORH
JeATeNIBHOCTH, YYHMTHIBATh ITO3MLUM JOPYTHX YYacTHHKOB JEATENBHOCTH, 3(PEKTHBHO
paspeiaTh KOH(IUKTHI;

MIIP 3 — BiageHue HaBBIKAMH I103HABATENIBHOM, Y4eOHO-HCCIIENOBATENbCKOH M IPOEKTHOH
JIEATENBHOCTH, HABBIKAMH  paspellieHus npobiieM; CcHoco0HOCTP M TOTOBHOCTH K
CaMOCTOATENIFHOMY [TOMCKY METOJOB PELICHHUS NPaKTUYEeCKUX 3a1a4, IPUMEHEHMIO Pa3IM4YHbIX
METOAOB IIO3HAHUS;

MIIP 4 -TOTOBHOCTH K CHOCOOHOCTH K CaMOCTOSATENbHOM HH(OpMalMOHHO-II03HABATEIBHOH
IeSTEeNbHOCTH, BKIIOYas YMEHHE OPHEHTHPOBATHCS B Pa3iIMYHBIX HMCTOYHHKAX HH(pOpMaruy,
KPUTHYECKH OLICHMBATh W HHTEPIPETHPOBAaTh HHGOPMAIMIO, HOJIydaeMylO0 H3 Pa3IUYHBIX
JICTOYHUKOB;
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MIIP S —BiaseHue I3EIKOBBIMHU CPE/ICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIararh

CBOIO TOUKY 3PEHHMS, HCIIOJIB30BATh aIeKBaTHEIE S3IKOBHIE CPEACTBA,;

MIIP 6 —BiageHHe HaBBIKaMU ITO3HABATEJIBHON pedreKkcudm Kak OCO3HAHHSA COBEPLIACMBIX

JNEeUCTBUH M MBICIHUTENBHBIX [IPOLECCOB, HX PE3YJILTATOB U OCHOBAHMI, I'paHHUI] CBOETO 3HAHUS U

HE3HaHM, HOBBIX TO3HABATENIBHBIX 3a4a4 U CPEACTB I UX NOCTHXEHUS;

MIIP 7 —neneyCTpeMICHHOCTD B ITOUCKAX M IPUHATHH PELICHHH, COOOpa3sHTENILHOCTD U

HHTYULMs, DPa3BHTOCTh IIPOCTPAHCTBEHHBIX IIPEACTAaBICHUH; CIOCOOHOCTH BOCIHPHHUMATH

KpacoTy ¥ FapMOHHUIO MHUpA.

W3zyuenue npeametHoit obnactu "EcTecTBeHHbIE HAYKU" TOJKHO 00ECIEYNTh:

- c(OPMHPOBAHHOCTE OCHOB LIETOCTHOM Hay4YHON KapTHHBI MUPA;

(GopmMHpOBaHUE TIOHUMAaHHSI B3aHMOCBSA3H U B3aUMO3aBHCUMOCTH €CTECTBEHHEIX HAYK;

- c)OpMHPOBAHHOCTH IIOHMMAHUS BIIMSHIS €CTECTBEHHBIX HAYK Ha OKPYXKAIOIIYIO Cpexny,

3KOHOMHYECKYIO, TEXHOJIOTHYECKYIO, COIMAIBHYIO H STHUECKYIO Chephl AeATeTLHOCTH

YesoBeKa;

- CO3JaHKe YCIOBUH AT Pa3BUTHS HABHIKOB y4eOHOH, IPOSKTHO-UCCIIEAOBATENbCKOM,

TBOPYECKOH NeSTENBHOCTH, MOTHBAIMH 00YJaIOMUXCA K CaMOPa3BUTHIO;

- c(hOopMHPOBAHHOCTE YMEHMI aHAM3UPOBATh, OLEHUBATE, IPOBEPATH HA TOCTOBEPHOCTH M

06061maTe HayuyHyr0 HH(POPMALIHIO;

- chOpMHUPOBaHHOCTH HABBIKOB Ge30I1acHO# paboTHI BO BpeMsl IIPOEKTHO-HCCIISIOBATENBCKON U

3KCIIEPUMEHTAIBHOR AEATEIbHOCTH, IPH UCIIOIB30BaHIU J1a00PaTOPHOTro 000pyIOBaHHS.
IIpenmeTHBIE pe3ynbTaThl U3YUeHHS IIpeAMeTHOM o0acTu "EcTecTBeHHBIC HayKH"

BKJIFOYAIOT IIPEAMETHBIE pe3yIbTaThl U3YUYEeHUA YUeOHBIX IPEAMETOB:

"®u3uxa" (6a30BEIH YPOBEHBE) - TpeOOBaHHS K IPEAMETHBIM Pe3ysIbTaTaM OCBOEHHS 6a30BOro

Kypca (PU3UKH JOTKHBI OTPaXkaTh:

IIP(6) 1 chopMupOBaHHOCTD IpeCTABICHHUHE O POK ¥ MecTe HU3NKYM B COBPEMEHHOU Hay4IHOH

KapTHHE MHpa; IOHIMaHue (pU3UIECKOH CYIIHOCTH HaOMoMaeMbIX BO BeelleHHOM SBIeHHil;

NOHMMAaHHEe poiH GU3UKH B POPMHPOBAHUH KPyro3opa U GyHKIHOHAIBHOM I'PaMOTHOCTH

YeJI0BEKa AJIS pelIeHUS IPaKTHIECKUX 3a0ad;

ITP(6) 2.BnaneHye OCHOBONOJArAIOUIMMHE (DH3UIECKIUMH TOHATHIMHE, 3aKOHOMEPHOCTIMH,

3aKOHaMH U TEOPHAMH; YBEPEHHOE II0Ib30BaHKE (PU3NIECCKON TEPMUHOIOTHEH U CUMBOIMKOMH;

IIP(6) 3 BnageHre OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHUS, UCIIOIb3YEMBIMHE B (DH3HKE:

HabmoJeHue, ONUCAaHKE, U3MEPEHHUE, DKCIIEPUMEHT; YMEHU 00pabaTrIBaTh Pe3yIbTaThl

U3MEpEHUH, 00HapyKUBaTh 32aBUCHMOCTD MEXIY (PU3NUYECKUMH BETMYHHAMH, OOBACHATD

IIONy4EeHHBIE Pe3YJIbTATHI U JENaTh BHIBOIBL,

IIP(6) 4 chopMrpOBaHHOCTD YMEHUS peliaTh GU3NIESCKUE 3a]a1H;

ITIP(6) S chopMupOBaHHOCTE YMEHHS IPUMEHSTE [OJyYCHHBIC 3HAHUS /1 O0bSICHEHHS

YCIIOBUH IIPOTEKAHUS (PU3NYECKUX SBICHUM B IPUPOJE U A NPUHATHS MPAKTUIECKUX PeINCHUH

B IIOBCEIHEBHOM »KU3HH, .

ITP(6) 6 chopMHIpPOBaHHOCTE COOCTBEHHOM IIO3MLMY 10 OTHOIIEHHUIO K (hU3UUeCKO

uH(popManun, mosyyaeMol U3 pasHbIX HCTOYHHKOB;

IIP(6) 7 oBnanenue (chOpMUPOBaHHOCTE NIPEACTABIICHHH) IIpaBUIaMM 3alIUCH (H3HUECKUX

dopmy pensedHO-TOUSUHON cucTeMsl o6o3Havenuit JI. Bpaiing (qns cnensix U cnaboBUASIINX

o6yJaromuxcs).

"®uzuxa" (yriyOneHHEIH ypoBeHb) - TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
yIIIyOJIEHHOTO Kypca GU3MKY IODKHEI BKITIOYaTh TpeOOBaHUS K pe3y/IbTaTaM OCBOCHUS
6a30BOT0 Kypca U JOIOJHUTEIBHO OTPaXarh:

ITP(y) 1 chopMupOBaHHOCTE CHCTEMBI 3HAHUH 00 00IIUX PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHAX, IIPEACTABNEHUH O NeliCTRUY BO BeeneHHOM QHU3MIECKMX 3aKOHOB, OTKPHITHIX
B 3€MHBIX YCJIOBUSX;

ITP(y) 2 chopMUpPOBaHHOCTE YMEHHS HCCIIE0BATh ¥ aHATM3HPOBATh pa3HO0Opa3HEIE
(busuyIecKue ABIEHHS U CBOHCTBAa 00BEKTOB, OOBACHATE IPUHIUIEI paGOThI U XapaKTePHCTHKY



npubopoB U YCTPOHUCTB, OOBACHATE CBS3b OCHOBHBIX KOCMHYECKHX 0OBEKTOB C reopu3nIecKuMu
SIBIICHUSIMH;

IIP(y) 3 BrageHue yMEHUSIMH BBIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX
(bHu3rYecKUX 3aKOHOMEPHOCTEH ¥ 3aKOHOB, IPOBEPATH UX SKCIEPHMEHTAILHBIMH CPEACTBAMH,
(bopMynupys 1€ UCCIEIOBaHHS;

IIP(y) 4 BnageHue MeTOJaMK CaMOCTOSITEIHOTO IJIAHUPOBAHUS ¥ POBEACHUS PU3NIESCKAX
SKCIIEPHMEHTOB, OIIMCAHNA M aHAIH3a ITOJYIeHHON U3MEPUTENbHON HH(POPMALIHH, OIPEeIeIICHUS
TOCTOBEPHOCTH IOJIyYEHHOI'O pe3yNIbTAaTa,;

ITP(y) S chopMHpPOBaHHOCTE YMEHHH IPOrHO3UPOBATH, aHAIU3UPOBATE K OLICHUBATH
IOCTIEeACTBHS OBITOBOH U IIPOU3BOJCTBEHHOM JEATEILHOCTH YEIOBEKa, CBA3aHHOM C
(b¥3UYIECKUMH IIPOLIECCaMHU, C TO3UIMI IKOJIOTHIECKON 6€30I1aCHOCTH.

JluynoctHble pe3ynpraTel (JIP) peanusauuu nporpammsl BocnuTaHus, onpenenenunsie @T'OC
COO (B pen. IlpuxazoB MunoGpuayku P® ot 11.12.2020 N 712):
JIP 1- Poccuiickyro IrpaskIaHCKyIO HASHTUYHOCTD, IAaTPHOTH3M, YBaXKEHHE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Iepea PoauHoH, ropmoctu 3a cBO# Kpaii, cBoro Ponuny, mpoimioe
¥ HACTOsIEEe MHOTOHAIMOHAIBHOTO Hapoja Poccun, yBaskeHue rocy1apCTBEHHBIX CHMBOJIOB
(repG, ¢uar, TUMH); ’
JIP 4 - ChopMupOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHA HayKH M OOILECTBEHHOHN MpakTHKH, OCHOBAHHOI'O Ha JHAIOTe KYJBTYpP, a TaKXXe
pa3nuyHeiX GopM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHME CBOETO MECTa B MOJIHMKYJIBTYPHOM
MHpe ‘
JIP 5 - ChopMUPOBaHHOCTh OCHOB CaMOpPAa3BHUTHSI M CAMOBOCIIHTAHHS B COOTBETCTBHH C
00IIeYeIOBeUeCKUME  IICHHOCTAMH M MIeajaMH TI'PaKIaHCKOro oOINecTBa; TOTOBHOCTE M
CNOCOOHOCTD K CaMOCTOSTEIbHOM, TBOPYECKOH M OTBETCTBEHHON AEATEILHOCTH;
JIP 7 - HaBbIkH COTpYAHHYECTBA CO CBEPCTHUKAMH, NETHMHU MIIAALIErO BO3PACTa, B3POCIIBIMH
B 00pazoBaTenbHOM, OOLIECTBEHHO IIOJIE3HOM, y4eOHO-HCCIEeNOBATENBCKON, IPOEKTHOH H
JpYTHX BUJAX JeATEIHHOCTH,
JIP 9 - I'otoBHOCTE U crocOoOHOCTE K 00pa30BaHHIO, B TOM YHCIE CaMOOOpa3OBaHMIO, HA
IPOTSHKEHUM BCEH JXM3HU; CO3HATENBHOE OTHOLUCHHE K HENpPEepHIBHOMY 00pasOBaHUIO Kak
YCIIOBHIO YCIIEIIHOM MPO¢eCCHOHANBHOM U OOIECTBEHHOM e TeTPHOCTH;
JIP 14 - ChopMHpOBaHHOCTE IKOJIOTHYECKOTO MBILIICHHS, IOHUMaHH BIHSHAS COLHATLHO-
9KOHOMMYECKHUX ITPOIIECCOB HAa COCTOSTHUE ITPUPOJHOM B COLMAIBHOMN Cpebl; NpHoOpeTeHne
OTIBITA 3KOJIOTO-HaIPaBICHHON AEATEILHOCTH.



2. CTPYKTYPA U COJIEPKAHUE YYEBHOH JUCIIATLINHBI

2.1. O0beM yueOHO# JMCIMIINHBI M BUABI Y4e0H0i1 padoThl

Bua yueOHoii paGorni O6bem B yacax
O6BeM o0pa3oBaTebHOM NPOrpaMMBbl y4eOHOI M CIUIINHDI 144

B TOM YHCJIE:

JIEKUUA 86
MpaKTHYECKUe 3aHATUS ‘ 12
1ab0paTOpHbIEC 3aHATUS 28
ITpomexyTouHas aTTecTanus B popme 3K3aMeHa 18




Haumenoeanue Coaepkanne y4eGHOro Marepuaia, 1aéopaTopHsle 0 npaKkTHYecKHe paGoTel, cCaMOCTOSTENIbAAS Ofbem Konpbl
pazoenoe u 21as pabora oGyuyaroniuxcsi, KypcoBasi paboT (npoeKT) (ecriu npedycmompenul) 4acoB KOMIETEHIUE U
JIMYHOCTHBIX
pe3yJILTATOB,
dopMupoBanu
KOTOPBIX
cnocoGeTByer
J1eMEHT
NporpamMmbi
1 2 3
1 cemectp 68
Beeagenne 2
OCHOBHBIE 3JIeMEHTH HU3NYECKOH KApTHHBI MUpPa 2 P(6) 1,
IP(y) 1,
JIP1,4,5,7,9,
11,14
Paspen 1 OcHOBBI MeXaHHKH 34
I'naral.KuHemaTHKa 1.OcHOBHBIE TOHATHA KMHEMaTHKH. [IpaMoniHeitHoe IBMKEHHE MaTePHAILHOMN TOYKH. 6 I1P(6) 2,3,4,5,6
MBUKEHUS 2. KpuBonuHeliHoe ABWXEGHUE MaTepHaNBHON Touky. PaBHOMepHOe HNBWKCHHE MaTepHalbHOM TOYKH MO P(y) 2,3,4,5
MaTepHaibHON TOYKH OKDYXHOCTH. JIP 1,4,5,7,9,
3.Pemenmue 3ana4 no reMe «KuHeMaTukay 11,14
4. K 125-netmmo co aus poxxaenus B.JI. T'orgaposa:
- MareMaru4yeckuii 6ot «MaTtematrka, GU3HKA U HefaroruKay
I'naga 2./lunamuka 1.OcHoBHan 3afa4a quHaMuki. Macca. Ummynsc. Crna. 3akoHsl HeroToHa. 10 11P(6) 2,3,4,5,6
MaTepHaNbHON TOYKK 2.Cuna TskecTd. Bec. CBUIB B MEXaHHKeE. 1IP(y) 2,3,4,5
3.Pa6ota. MompocTs. KuueTraeckas sneprus. [ToTeRnpaatsHas JHepris. 3aK0H COXPAHEHHA SHEPTHU B JIP1,4,5,7,9,
MEXaHHUKe. 11,14
4 Pernenue 3aa4 no teMe «J{nnaMuxa»
JIa6oparopras pa6ora Nel 2 I1P(6) 1,3,5
Hccnenosanue JBIKEHUS TeNa O AeHCTBHEM TIOCTOSHHOM CHITBI IIP(y) 1,2,4
JIP1,4,5,7,9,
11,14
JlaGopaTopuas paGora Ne2 2 T1P(6) 1,3,5
UsyueHne 3aK0Ha COXPaHEHHUS MMITYJIhCA. IIP(y) 1,2,4
JP1,4,5,7,9,
11,14
Inasa 2.1, 1.TapMoHudecKHre KoNeGaHus U MX XapaKTePUACTHKH. [IpeBpaiieHus SHepriy MPU KoeGaTebHOM 6 I1P(6) 2,3,4,5,6
JTBHXCHHUH. rIP(y) 2:3,4’5
Mexammaeckue 2.Ynpyrue BoJIHBL. XapaKTEPUCTHKH BOJIH JIP 1,4,5,7,9,
koneGaHUA U BOJNHBL 3.P Py - 48P p ) 11.14
Pemenue 3amaq mo TeMe «MexaHugeckue KoIeOaHud | BOJTHELY. >
JIaGopaTopHass pabora Ne3 . . 2 I1P(6) 1,3,5 )




H3y‘I€HI/Ie 3aBUCUMOCTH nieprosa KoIcOaHU HUTAHOTO MAsTHUKA OT JJIHHBI HUTH.

IP(y) 1,2,4

JP1,4,5,7,9,
: 11,14
Inapa 3. CneumanpHas 1.IIpuHian otrocuTensHOCTH [anunes — Diiamreiina. [Ipeobpasosanue Tanmnes. 3aK0H ClOXEHHA 6 I1P(6) 2,3,4,5,6
TeopHs ckopocTeii. CKOPOCTB CBETa U €€ H3MEPEHHS. IIP(y) 2,3,4,5
OTHOCUTENILHOCTH 2 Jloctynathl CreIaNbHO# TEOPHH OTHOCUTENBHOCTH. PensTHBUCTCKUT 3aKOH CHOXKEHHUS CKOPOCTEH. JIP1,4,5,7,9,
OTHOCUTENFHOCTD TIPOMEKYTKOB BPEMEHH U JUIMH OTPE3KOB. 11,14
3.PensTHBHCTCKMI MMITyJIbC U cuia. T1oHAs SHEPTHA M 3HEPTHs MT0Ko4. PeimeHue 3a1aq 1mo TeMe «
CrieuyasibHasi TeOpHUsl OTHOCUTENbHOCTI
HpakTuyeckas pabora Nel 2 I1P(6) 1,3,5
OCHOBH! MEXaHHKH. 1IP(y) 1,2,4
JP1,4,5,7,9,
11,14
Paszpen 2. MonekyasipHast ¢pu3HKa H TEPMOAHHAMHKA 32
I'nasa 4. MonekynsapHo- 1.OcHOBBI MONEKYJISpHO-KUHETHHEECKO# Teopun. CkopocTh MolieKysi. BpoyHoBckoe apwkenue. Hudoysut. | 6 ITP(6) 2,3,4.5,6
KMHETHYECKAs TeOpUs JHaenenue. [lasnenue uneansHoro raza. TemnepaTypa. OcBOBHOE ypaBHEHHE KHHETHIECKOH TEOPHH. P(y) 2,3,4,5
2.VpaBHEHHE ra30BOr0 cocTosHuA. U3omponeccrl. BsaumozeiicTBUE MOJEKYII. JP1,4,5,7,9,
3.Pemenne 3agay o Teme « OcHosl MKT» 11,14
4. K 310-neTmo co nus poxucHus M.B. JJomonocora coobmenns «JloMoHOCOB — GHU3HK»
ITnmasa 5.  OcHossl | 1.BHyTpeHHss sHeprus. PaboTa kak Mepa H3MeHEH s BHYTpeHHeH suepruu. TermnoobMen. Komwuectso 8 1P(6) 2,3,4,5,6
TEPMOTMHAMHUKH TeIIoTEL TenIoeMKoCcTh NP(y)2,3.4,5
2 IlepBoe Hayano TepMOAUHAMMKY. BHYTpeHHAS SHEPrus OJHOATOMHOTO HACANBHOIO ra3a. AnuabaTHblii JP1,4,5,79,
mponecc. 11,14
3.HeoGpaTMOCTD TETIOBBIX HPOLECCOB. BTopoe Havano TepMoavHaMUKH. TeruioBast MalliiHa ¥ ee K.1LI.
4.Pemenue 3aa4 1o TeMe « OCHOBBI TEPMOAUHAMHUKID)
5.Temnosas MamuHa. OXpaHa IpHPOAEL.
I'naga 6. Teepapie Tena u | 1. Kpucranawdeckas cTpykTypa TepAbiX Tenl. JeeKTs! KPHCTALIMYECKOH DEINETKH M HMX IBIKEHHE. | 6 I1P(6) 2,3,4,5,6
KAAKOCTH Hedopmammn. 3axon I'yka. CBolicTBa TBEpIBIX TEIL. ITP(y) 2,3,4,5
2.CTpykTypa KHUIKOCTH. DHEPrHs IIOBEPXHOCTHOIO CJOS U MOBEPXHOCTHOE HATDKCHUE. Karmnm{pnme JP1,4,5,7,9,
aBneHus. TeIuioBoe paciupeHne KUAKOCTel U TBEpIbIX TelL 11,14
3.Pemenne 3aa4 0o TeMe «TBepaple Tena i KHIKOCTHY
JlaGopatopnas paGora Ned 2 I1P(6) 1,3,5
H3sMepeHye OBEPXHOCTHOTO HATAKEHIS XKHTKOCTH. P(y) 1,2,4
JIP 1,4,5,7,9,
11,14
I'maBa 7. Arperartssie | 1.®a3a u ¢asoBsie nepexonsl. Mcnapenne 1 HackImeHHbIH nap. BrnaxsocTs Bo3myxa. Kunenue. 6 I1P(6) 2,3,4,5,6
coctositHus H (a3zoBble | 2.Kpurugeckoe cocTossHue BemecTBa. MisMeHeHre BHYyTpeHHe SHEPTHH NMpH (a30BHIX IEpexoax. P(y) 2,3,4,5
MEePEXOAbl 3.Pemenne 3a0a9 1o TemMe «Pa3oBhie MEPEXOIBI». {[lp 11": 4,5,7,9,
bl
JIa6opaTopHas pa6oTa Ne5 2 IIP(6) 1,3,5
OrnipenieneHre BIaKHOCTH BO3/yXa. 1IP(y) 1,2,4
JIP 1,4,5,7,9,

11,14




IIpaxruueckas pabora Ne2 2 TP(6) 1,3,5
MonekynspHas Gpu3KKa ¥ TEPMOIHHAMHUKA. IP(y) 1,2,4
JIP1,4,5,7,9,
11,14
2 ceMecTp 76
Paznen 3. DyleKTpOAHHAMUKA 32
Lnapa 8- Dnexrpuueckoe | |.ONEKTPH3AIHA TeJl IPH KOHTAKTe. DNEKTpUaeckue 3apsbl. 3axod Kynowa. HampsokeHHOCTS Mo, 4 11P(6) 2,3,4,5,6
nose 2.Pa6oTa CHIIBI 3IEKTPUYECKOTO NONsA. JNEKTPUIECKHH MOTeHIUAN. DNEKTPUIECKAs EMKOCTh., JHEPrus P(y) 2,3,4,5
3NEKTPAYECKOTO MOJIS. JIIIP 11‘; 4,5,7,9,
1.DnexTprdeckuit TOX. DIEKTPOABIKYIIIas Ciia ¥ Hanpskenue. 3akoH Oma. ConporuBnenue. Pabota u 2 1P(6) 2,3,4,5,6
I'nasa 9.IlocTosHHBI MOIIHOCTB HOCTOSIHHOTO TOKa. 3akoH Jhkoyns - JeHna. P(y) 2,3,4,5
37MEeKTPHYECKHH TOK JIP 1,4,5,7,9,
11,14
JlaGopaTopHsbie paGoTbi Ne6, Ne7 4 IP(6) 1,3,5
Usyuenue 3axoHa OMa 11 y9acTKa [ETH. 1P(y) 1,24
Usmepenvie DJIC U BHYTPEHHETO CONPOTHBIIEHHS HCTOYHUKA TOKA. JP1,4,5,7,9,
11,14
naga 10 1.TIpupona HoCHTENEH JMEKTPHYECKOTO 3apsiia B MeTasuiaX. DNeKTPHUIeCKHii ToK B MeTamiaX. Tok B 4 I1P(6) 2,3,4,5,6
D eK DR o BakyyMe. DJIEKTpHUY€ECKHii TOK B rasax. [Liasma. IP(y) 2,3,4,5
TPHUECKHH TOK B 5 5 - P1.4.57.9
PasUYHBIX Cpejax .DNeKTPHYECKHIT TOK B MOy POBOIHAKAX. DNEKTPONPOBOIHOCT SIEKTPONHTOB. 3aKoHsl dapajes. s
1.BzaumMonieiicTBre TOkOB. MarsuTHOe nose. JIMHuMKM HHIYKIMH MarHUTHOTO mojist. Ciia Jlopenna. Cuma | 2 11P(6) 2,3,4,5,6
I'masa 11.MarsutHoe Amniepa. MaruuTHeIe CBOMCTBA BELIECTBA. 1P(y) 2,3,4,5
none P 1,4,5,7,9,
11,14
Cnasa 12. 1.51BNeHNe NEKTPOMATHATHOM WHIYKLMH. D.1.C. HHAYKIHH. 3aKkoH uaaykiun apajes. HpaBmIa Jlenua. 2 ITP(6) 2,3,4,5,6
MeKTpOMArHHTHAS CaMOHHIYKIHUA. DHEPrus 3IeKTPOMATHHTHOTO HOJA. J[IIIE({) 4272,47,59
MY Kt 11,14
JlaGopaTopHast pa6oTa Ne§ 2 IIP(6) 1,3,5
U3syueHue SBICHHS 3NEKTPOMATHHTHOMN HHIYKIHH P(y) 1.2,4
JIP1,4,5,7,9,
11,14
[masa 13. 1. KoneGarensHolii KOHTYp. ABToKONeGanms. ['eHepaTop HE3ATYX AKX SAeKTPOMAarHUTHEIX KOneGaHHi. 2 T1P(6) 2,3,4,5,6
IEKTPOMATHHTHEIE Momynsius.. AHaJIOTHsl MEX Ty MEXaHMIECKHAMH B SEKTPOMATHATHBIME KOJCOaHIAMH. g({)j,gﬁfg
Kosne6anus 11,14
1.IlonygeHne nepeMeHHOTo ToKa. JlelCTBYIOINEe 3HAYeHrE CHITHI TOKA ¥ HanpshkeHwus. [{ernwn mepeMennoro | 4 IIP(6) 2,3,4,5,6
I'nasa 14. TlepeMeHHBIH | Toka ¢ HHAYKTUBHOCTHIO H EMKOCTBIO. MOIIHOCTH IIEPEMEHHOTO ToKa. Pe3oHaHC. IIP(y) 2,3,4,5
MEKTPHICCKHI TOK 2.Tpancdopmarop. Ilomydenue TpexdasHOro Toka U €ro XapakTepHCTHKH. Jl-[lP llzi 4,5,7,9,
JIaGopaTopHas pa6ota Ne9 2 P(6) 1,3,5




Pe30HaHC B 3JIEKTPHUYECKOM LIETIH

ITP(y) 1,2,4

JIP 1,4,5,7,9,
11,14
naga 15. 1.DneKTpOMAarHUTHbIE BOJHBl. DHEPIeTHUECKHE XaPaKTePUCTHKH 3NIEKTPOMarHUTHO BOJIHEL. DH3UUeCKHE 2 ITP(6) 2,§,4,5,6
SYC— OCHOBBI pajonIepeiadt ¥ paguonpuema. Ycunurens. OCHOBBI paguoacTpoHomul. KocMudeckas I1P(y) 2,3,4,5
BOJTHEI PajHOCBs3b. JP1,4,5,7,9,
K 61-netne nonera B kocMoc FO.A. Iarapuna. JleHs kocMoHaBTHKE. [arapuackuit ypok «KocMoc-3T0 MBI» 11,14
TipakTuueckas pabora Ne3 2 IIP(6) 1,3,5
DNEKTPOIMHAMHUKA. 1IP(y) 1,2.4
JP 1,4,5,7,9,
11,14
Pasnen 4.0nTuka 12
1.Ilpupona ceeta. 3aKoHb OTpaXKeHHs | TpefoMieHHs BoNH. [Ipusuun [olirenca. [onHoe BHyTpeHHee 2 IP(6) 2,3,4,5,6
I'naBa 16. CeeroBbie oTpaxenue. GOTOMETPHYECKUE BEJIMIMHEL Pernenne 3anad no teMe «CBETOBbIE BOJHBI) 1IP(y) 2,3,4,5
BOJIHBI JIP1,4,5,7,9,
11,14
Jla6opaTopuasi paGora Nel0 2 IP(6) 1,3,5
Onpenenenre aGCOMOTHOTO NOKA3ATENS PETOMIIEHHS CTEKA. HP(y) 1,2,4
JIP 1,4,5,7,9,
11,14
1.Aurepdepenuus ceta. Korepeuraocts. Onpit FOHra. Criextp. Juppakuns ceera. JudpakmpoHsas 2 I1P(6) 2,3,4,5,6
I'nasa 17. Bonnossle pemerka. Jlucniepcus ceeta. ITorsomenue ceeta. [onspusanus ceera. MP(y) 2,3,4,5
CBOICTBA CBeTa JIP 1,4,5,7,9,
11,14
JlaGopaTopuas paGota Nell, Nel2 4 T1P(6) 1,3,5
Onpenenenne MIHAB CBETOBOM BONHEI € TIOMOMIBIO JU(PPAKIHOHHON PEIETKH. P(y) 1,2,
BoNHOBBIE CBOMCTBA CBETA. JI[P llzi 4,5,7,9,
1
TpakTHueckas paboTa Ned 2 HP(6) 1,3,5
Ornruka. IP(y) 1,2,4
P 1,4,5,7,9,
11,14
Paznen 5. KpanToBas 14
¢u3uka
1.TerioBoe uamydenue. DoTosnekTpraeckuit 3¢dext. Creroroe naBneHue. Mmymse dportoHa. DPdekT 2 IIP(6) 2,3,4,5,6
I'naga 18. Ksantosas Komnrona. KopiyckynsapHO — BONHOBas ABOHCTBEHHOCTH CBOMCTB CBETA. IIP(y) 2,3,4,5
ONTHKA JP1,4,5,7,9,
11,14
JIa6opaTopunas paGora Nel3 2 11P(6) 1,3,5
Usyaenne smierns GoTorddekra P(y) 1,2,4
: JIP1,4,5,7,9,
11,14
TpakTadeckas pa6ora NeS5 2 P(6) 1,3,5
KBaHTOBas ONTHKA. P(y) 1,2,4
JJP1,4,5,7,9,




11,14

1. nepHas monens atoMa. JIuHeH4aTeie COEKTPEL. ATOM Bofoposa no bopy. IloHsATHE O KBaHTOBOM TeopruU

I1P(6) 2,3,4,5,6

Inaa 19. ®usuxa atoma | CTPOCHHS aToMa. CHEKTPATBHBIH anaH3. JI—IIII’)({,) 42:;47”59,
11,14
1.DKCTIepMEHTANbHBIE METO/IB SAEPHOH (U3KMKH. PaTM0aKTHBHOCTD. 3aKOH PaMOaKTHBHOTO PAcHaja. I1P(6) 2,3,4,5,6
I'nasa 20. ®usuxa Hosa usnyuenus. CTpoeHHMe sapa. DHEPIUs CBs3U. SInepHblil peakTop. DieMEHTapHBIE YACTHIEL. 1IP(y) 2,3,4,5
aTOMHOTO A1pa DyHnaMeHTabHbIE B3aHMOICHCTBHA. JP1,4,57,9,
4.Ko nnro skoiora 3anyra MHHY IpoekTa «OXpaHuM M 3allIUTHM Hally IUIAHETY» 11,14
JIaGoparopHas pabora Nel4 11P(6) 1,3,5
H3zyueHne u B3auMOACHCTBHA 9acTUI U AEpHBIX peakiwii (o gotorpadism) 11P(y) 1,2,4
JIP 1,4,5,7,9,
11,14
IIpakTuyeckas padora Ne6 I1P(6) 1,3,5
Du3HKa aTOMA U ATOMHOTO SIpa. P(y) 1,2,4
JP1,4,5,7,9,




3. YCJIOBUSI PEAJIN3AIIMH ITPOT'PAMMBI YYEBHOM U CIIIATIIAHBI

3.1. s peanuzanuM mNpOrpaMMbl Yy4eOHOH JUCHMIIHHBI JOKHBI OBITH
mpexyCcMOTPEHbI CJIeayIOmHe ClelUuaJIbHbIe OMeIeHus
Kabuner ¢puzukn u MynpTHMEIRNHOTO (KOMIIBIOTEPHOT0) HEHTPA.
Ob6opynoBanne yueOHOro KabuHera:
- TOCAIOYHBIE MECTA II0 KOJMYECTBY 00yUaIOIuXxCs,
- pabodee MeCTO NpenoiaBares,
-HargaHble Moco0usA (KOMIUIEKTHI Y4eOHBIX TaOJNMI[, IUIAKaTOB, IOPTPETOB BHIJAIOMIHUXCS
YUYESHBIX-(HU3HKOB H Jp.);
- nHGOpPMAIMOHHO-KOMMYHIUKATHBHEIE CPEACTBA,
- 3KpaHHO-3BYKOBBIE TOCOOMS;
- Oubnuoreunsiit oy,

3.2. MndopmannonHoe obecriedeHne peajiu3aniuy NporpaMMsl

3.2.1. DaeKTpOHHbIC H3JaHASA OCHOBHOM JIMTEPATYPHl, HMeIOMMecs B 3JIEKTPOHHOM
KaTaJiore 3J1eKTPOHHO OH0IMOTeIHOH CHCTEMBI

1) ®usnxka. basossiii ypoBens. 10 knacc: yyeGuuk / I'. SI. Maxumes, M. A. Ilerposa, C.
B. Crenanos, B. @. Komuccapos. - 4-e uznanue, crepeorunHoe. - Mocksa : Ilpocsemenue,
2022. - 400 c. - ISBN 978-5-09-101633-8. - URL: https://znanium.com/catalog/product/2089984
— Texkcer: 3meKTpOHHLLIHA

2) ®usuka. bazoswiit yposens. 11 knacce: yuebnuk / I'. 5. Msaxues, M. A. Ilerposa, B.
B. Kynpseues, O. C. YronpHHKOB. - 4-¢ u3gaHue, crepeotunsoe. - Mocksa: I[Ipoceemenue,
2022. - 480 c. - ISBN 978-5-09-101634-5. - URL: https://znanium.com/catalog/product/2089986
— Tekcr: aneKTpoHHBI

3.2.2. DjexkTpoHHbIe H3AAHHA [OMOJHATEILHOH JHTEPATYphI, HMMelOMMecs B
3JIEKTPOHHOM KAaTAaJIore 3JIeKTPOHHOH 6n0/InoTeTHOH CHCTeMbl

1) Kacesnos, B. A. @uzuka. 10 xmacc. Yrnybnéunsii ypoBeHb: yueOHMK / B. A.
KacesHog. - 11-e uznanue, crepeoruntoe. — Mocksa: [Ipoceemenue, 2023. - 480 c. - ISBN 978-
5-09-103621-3. - URL: https://znanium.com/catalog/product/2089899 — Tekcr: 3meKTpOHHbIH

2) KacpsnoB, B. A. ®usuka. 11-# xmacc. Yrny6néHHbli ypoBeHs: yueOHuk / B. A.
KacbsHoB. — 11-e u3nanue, crepeotunsoe. — Mocksa: I[Ipocsemenue, 2023. — 496 c. - ISBN
978-5-09-103622-0. - URL: https://znanium.com/catalog/product/2089901 -  Texcr:
3JICKTPOHHBIN



4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHHUS YYEEHOM

AUCTAILINHBI

PesyabTaThl 00y4eHHs

| KpuTepHu oueHKH

3uanug

| @opMBI H MeTOIBI OLEHKH

3HaTE 0 PU3MKe KaK YACTH
MHPOBOM KYJIBTYPHI O MECTE
(GH3UKA B COBpEMEHHON
IHMBHJIN3ALMH, O criocobax
ONHCAHUA Ha MATEMaTHIECKOM
S3BIKE ABIICHUH PealbHOTO MUpPa

JdemorCcTpUpYeT 3HAHUA
CIOCOOOB ONUCaHUS ABJICHUH
peanbpHOro MUpa Ha
PH3HUUECKOM SA3BIKE.
[Torumaet 3HaYNMOCTH
(U3UKU A1 HAYYHO-
TEXHHYECKOT0 mporpecca,
¢dopMEpYET OTHOIIEHHE K
MaTeMaTuKe KaK K 4acTH
o01eyenoBeyecKo
KYJIBTYPBI

YcTHBIM onpoc,

TECTHPOBaHMUE,

Gecena- oOcyxaeHue,
HHIOUBUALYATHHOE
IPOEKTHPOBaHKE .

3HaTh 00 00mux pHU3HIecKux
3aKOHOMEpPHOCTSX, 3aKOHAaX,
TEOPHUX, IPEICTaBIEHHH O
neiicTeuy Bo Beenennoi
(bu3H9eCKUX 38KOHOB, OTKPBITHIX
B 3€MHBIX YCIIOBHAX

JleMOHCTpupyeT 3HaHHS O
(HU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHUAX, IPEACTABIECHUH 0
IeiicTBHH BO BeeneHHO
(pu3muecKux 3aKOHOB,
OTKPHITBHIX B 3¢MHBIX
YCIIOBHSIX

YcTHBIH onpoc,
TECTUPOBAHUE,
becena- obcyxmeHue,
HUHAUBUAYATBHOE

IPOEKTUPOBAHHE

3Hath pa3sHoOOpa3HbIe
(usugeckue sBICHHUS ¥ CBOUCTBA
00BEKTOB, IPUHIHUIE! PaGOTEI H
XapaKTePUCTUKY IPHOOPOB U
YCTPOUCTB

JeMOHCTpupyeT NPUHIUIIEI
paboTEI ¥ XapaKTEPUCTUKU
npubOPOB U YCTPOHCTB

YT orpoc,
TECTHPOBAHUE,
Gecena- obcyxeHue,
HHAUBHIAYATBHOE
IIPOEKTHPOBaHHE

3HaTh THITOTE3EI HA OCHOBE
3HAHHSI OCHOBOIIOJIAralOIIHX
(pu3uYecKuX 3aKOHOMEPHOCTEH U
3aKOHOB, IIPOBEPATE UX
9KCHEePUMEHTaIbHBIMA

JleMOHCTpHpYeT THIIOTE3Bl Ha

OCHOBE
OCHOBOIIOJIAral0IIAX
buzpuecKux

3HaHHAA

SaKOHOMepHOCTeﬁ H 3aKOHOB,

YeTHBIH o1poc,
TECTHPOBaHUE,
Oecena- obcyxnenue

cpexacTBamMu, GOpMYNIUPYS LEIb IIpOBepseT ux
HCCIIeIOBAHUS 9KCIIEPHMEHTATBHBIMHI
CpeAcTBaMHy, bopmynupys
IEJIb HCCIIeA0BaHUS
3HaTh METOIBI CAMOCTOATENBHOTO | JleMOoHCTpupyeT MeTOABI | YCTHEIH ompoc,
IUIAHUPOBAHHUSA U [TPOBEICHHUS CaMOCTOSTENHLHOTO TECTHPOBaHMUE,

(bHu3MUECKHX HKCIIEPHMEHTOB

TUTAHHUPOBAHUA U IIPOBEACHUA

(bU3NYECKHX 9KCIIEPHMEHTOB

Oecena- obcyxneHue

3HaTh, IPOrHO3UPOBATS,
AHAIN3MPOBATE U OLICHUBATh

Brnaneet nocnencTBuaMu
ORITOBOM U

YeTHEI onpoc,
TECTHPOBAHHUE,




3HATh METOJBI CAMOCTOATENBHOIO
IUTAHMPOBAHHUSA U IPOBEICHUS
(pU3HIECKUX HIKCIEPUMEHTOB

JeMoHCTpHpYyeT
CaMOCTOATEIBHOTO
IJTAaHUPOBAHUS U NPOBEACHHUS
(bH3UIECKUX DKCIIEPUMEHTOB

MECTOIObBI

YeTHBIM O1Ipoc,
TECTHPOBAHHUE,
Oecena- obcyxnenue

3HATh, IPOTHO3UPOBRATD,
aHAJIM3UPOBATH U OLICHUBATH
MOCIIECTBHS OBITOBOM M
IIPOU3BOJCTBEHHOMN NESITEILHOCTH
4eJIOBEKA, CBI3AHHOM C
(pU3MYECKUMU TIPOIIECCaMH, C
TO3ULUH SKOJIOTHYECKOM
0e30IMacHOoCTH.

Brnageer nocneacreusmu
OBITOBOI 1
IIPON3BOJICTBEHHOHN
JeATEIBHOCTH YEJIOBEKa,
CBSI3aHHOU ¢ PU3HUECKUMHU
Ipoueccamu, C O3l
SKOJIOTHYECKOH 6e30macHOCTH

VYerHwii onpoc,
TECTHPOBAHHE,
Oecena- obcyxaeHue

3HATh O IpoLeccax U ABICHUSX,
UMEIOINX BEPOATHOCTHEIN
XapakxTep, 0 CTaTHCTHYECKUX
3aKOHOMEPHOCTSX B PEAJIbHOM
MHpe, 00 OCHOBHBIX ITIOHATHSIX
3JIEMEHTApHOH Teopuu
BEPOSATHOCTEN

JleMOHCTpHpYeT 3HaHMA O
mpoleccax M SABJIGHUSX,
HMEIOLIMX  BEPOSTHOCTHBIH
XapaxkTep,  CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B
peaJbHOM MHpPE, OCHOBHBIX
HOHATUAX 3IEeMEeHTapHOH

TCOPHUH BGPOHTHOCTCﬁ

YcTHBIH ompoc,
TECTHpPOBAHMUE,
Oecena- o0Cy)KaeHMe

3HaTb OCHOBHBIE TEOPHH, 38KOHEI,
(bopMynsI

HeMoHCTpHpyeT 3HaHUA
IIOHATUHHOrO anmnapara I0
OCHOBHBIM pa3zfiesiaM Kypca
Gu3MKY; 3HaeT OCHOBHBIE
3aKOHBI, (POPMYNEI

YcerHbIi onpoc,
TECTHPOBAHHE,
Gecena-~ oOCyxneHUE

Ymenus

VYmMers uccieroBaTh 1
aHAIM3HPOBATh pa3HOOOpa3HbIE
¢usnyUecKue ABICHUS U CBOHUCTBA
00BEKTOB

JemoHCTpHpYET yMEHHE
HCCIEN0BaTh U
aHaIU3UPOBaATH
pasHoobpasHble Qu3HYECKue
SIBJICGHUA M CBOMCTBA
00BEKTOB

Ouenka pe3ynpTaToB

BBITIIOJTHCHHS HHAUBHUIYAJIBHOI'O

3a/IaHUs, CAMOCTOSTEILHOMN
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOIBHOH
paboTsI

YMeTh 00BACHATH IIPHHIAIIBI
paboThl U XapaKTEPUCTUKU
npuOOPOB U YCTPOHCTB

JeMoHCTpUpYET yMEHHE
OOBACHATH IIPHHITHIIE]
paboThI U XapaKTEPHCTHKH
Ipu6OPOB U YCTPOHCTB

Onenxa pe3ynsTaToB

BBIIIOJIHCHHUA HHAUBHAYAJIBHOI'O

3a7aHusl, CAMOCTOSITELHON
paboTsl, 1abopaTopHO paboTHI

VMETh BEIIBUTaTh THIOTE3b] Ha
OCHOBE 3HAHHS
OCHOBOTIONIAralOLIHNX (QUIHUECKHX
3aKOHOMEPHOCTEH ¥ 3aKOHOB,
IPOBEPATH HX
3KCIIEPUMEHTATBHBIMHI
cpeacTBaMy, GOPMYIHPYS LETb
HCCJICIOBAHUS

BriBuraer rumoTessl Ha
OCHOBE 3HAaHHUS
OCHOBOIIOJIATAFOLIMX
(huzAIeCKUX
3aKOHOMEPHOCTEN U 3aKOHOB,
IPOBEPSIET UX
9KCIEPUMEHTATBHBIMU
cpencTBaMu, GopMynupys
eIk UCCIIEOBaHUS

Ouenxa pe3ynbTaToB

BBINIOJTHCHHA HHAWUBUIYAJIBHOI'O

3a7aHusl, CAaMOCTOATENbHON
paboTEL, IIPaKTHYeCKOi U
n1abopaTopHOi paboTHI

VMeTb CaMOCTOATENHHO
IIaHAPOBATh ¥ IIPOBOJHUTE
¢bu3nUecKre KCIEPUMEHTEL,
OIHCHIBATh U aHAIHU3UPOBATH
IIOJIYYEHHON H3MEPHUTENBHON

JleMOHCTpUpPYET yMeHHE
ILIaHMPOBATh ¥ IPOBOJUTH
(bu3uyecKue SKCIEPHMEHTE,
OIIKMCBIBATh U AHAJIU3UPOBATH
II0JIyYEHHOM U3MEPUTEIBHON

Ouenxka pe3ynpTaToB

BBINIOJIHCHHUA HHAUBHIYAJIbHOI'O

3a[JaHusl, CAMOCTOSATEIbHON
paboTh1, 1abopaTopHOH paboThI




UH(pOPMAaIiH, ONIPEAETUTh
JIOCTOBEPHOCTH ONYYEHHOTO
pesyibTaTa

uH(pOpMaIy, ONPEeIeIUTh
JOCTOBEPHOCTD IIOJIyYEHHOTO
pe3ynbrara

YMeTh IpOorHo3upoBaTh,
aHaAIM3UPOBATH U OLCHUBATH
MIOCIEACTBHSA OBITOBOM H
IIPOU3BOACTBEHHOH AESITEILHOCTH
YyeJioBeKa, CBI3aHHOM ¢
(U3UIECKUMH [IPOLIECCAMH, C
TO3MIHH PKOJIOTHYESCKOH
6e30macHOCTH

IIporuosupyer, aHanIU3UpyeT
U OUCHHUBACT MOCHEACTBUS

OBITOBOIH 7
[IPOU3BOJICTBEHHOH
JeATEIHHOCTH 4eNI0BeKa,

CBSI3aHHOM C (H3UYECKUMH
mpoleccaMy, €  IO3UIuiH
DKOJIOTHYECKOH 6€30IacHOCTH

OueHka pe3ybTaToB
BHINOJTHEHUS. MHAXBAAYATLHOTO
3aJlaHus, CAMOCTOATEIbHOM
paboTeI

YMeTb MOJETIUPOBATh peaslbHbIe
CHUTYaLlUH, UCCIIEI0BATh
TIOCTPOEHHBIE MOJIEIIH,
HHTEPIPETHPOBATE [TOIyIEHHBIH

Pemaer 33744 c
IIPaKTUYECKUM COIEPIKAHUEM

OueHka pe3yIpTaToB
BBINTOJIHEHHS. MHIHBUIYAJIBHOTO
3ajaHusl, CAMOCTOATEIHHON
paboTHI, KOMITBIOTEPHOTO

pe3yJpTaT TECTHPOBAHUS
Hapbixn

Brnaners HaBBIKaMu criocoOHOCTH | Bnageet HaBBIKaMu | OLeHKa pe3yIbTaToB

K CaMOCTOSTEJIbHOM, TBOpUECKOi | criocoGHOCTH K | BBITOJTHEHHS UHIUBHIYATHHOTO

H OTBETCTBEHHOM CaMOCTOSITEILHOH, 3a7jaHusl, CAMOCTOSITENLHOM

ACATCIIBHOCTH

TBOPUYECKOH M OTBETCTBEHHOU
JIEATEIBEHOCTH

pa6OTI>I, KOMIIBIOTCPHOTO
TECTHPOBAHHUA




