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AHHOTaIuA

pabouas nporpamma no ¢pusuke B 8 Kiacce

. ®enepanbHblil 3ak0H 0T 29.12.2012 N 273-03 "O6 oOpazoBanuu B Poccuiickoit ®denepanun"

. ®denepalibHbIN TOCYAapCTBEHHBINH 00pa30BaTeNbHbIN CTaHIapT OCHOBHOTO 001iero oopasosanus (Ilpukas MunucrepcTBa 00pa3oBaHus U HayKH
Ne 1897 0117 nexabps 2010 r. ¢ usmeHenusiMu u gonosiHeHUsIMU oT 11 nexabps 2020 roaa)
. OcHoBHas oOpa3zoBaTeIbHas ITporpaMMa OCHOBHOTO obmiero oopaszoBanus MOY Enranaesckoii CII

. VYueOusrnii tutan MOY Enranaesckoit CIII wa 2022-2023 yueOHBIH TOI.

I'ymanuTapHoe 3HaueHHe (UMK KaK COCTaBHOM YacTh 00IIero oopa3oBaHUM COCTOUT B TOM, YTO OHAa BOOPY)KAET LIKOJbHHKA HAYYHBIM METOJIOM
MMO3HAHUS, MTO3BOJISIOUINM 0JIy4aTh 0ObEKTUBHBIE 3HAHUS 00 OKpYXKAIOIIEeM MUpE.

3HaHue (PU3NIECKUX 3aKOHOB HEOOXOAMMO ISl M3YUCHHST XUMHH, OnoJoruu, ¢pusndeckoit reorpadun, rexnonorun, ObBX.

Kypc ¢usuku B mpumepHoil mporpamme cpenHero (MoJHOro) oOimiero oOpa3oBaHMsI CTPYKTYpUPYETCS Ha OCHOBE (DHU3MUECKHUX TEOPUIA:
MeXaHHKa, MOJIEKYJIsipHas (pr3HKa, JEKTPOIUHAMUKA, JIEKTPOMAarHUTHBIE KOJIeOaHUs ¥ BOJHBI, KBaHTOBAs (hU3HKa.

Ocob6eHHOCThIO MTpeaMeTa (pr3uka B yaeOHOM IM1aHe 00pa30BaTEIBHOM IIKOJIBI SBJISIETCS U TOT (DAKT, YTO OBJIAJICHUE OCHOBHBIMHU (DU3NUCCKUMHU
MOHATHAMH U 3aKOHaMU Ha 6a30BOM YpPOBHE CTaj0 HEOOXOAMMBIM MPAKTHUECKU KaXKIOMY YEJIOBEKY B COBPEMEHHOM KU3HHU.

Ilnanupyemoie pe3yiomampl 0C60CHU YUeOHO20 npeomema

JIMYHOCTHBIE pe3yJabTaThbl OCBOCHHA OCHOBHOH O6pa3OBaT€JIBHOI>'I ImporpaMmbl OCHOBHOT'O O6H.[€FO O6pa3OBaHI/IH JOJDKHBI OTPAKaTh:

1) BOCIIMTAHHUC pOCCHfICKOfI Fpa)I(,HaHCKOﬁ UACHTUYHOCTHU: IaTPHUOTU3MaA, YBAXKCHUA K OTeLIeCTBy, IIpOoNuIoC U HaCTOAICC MHOTI'OHAITMOHAJIBHOT'O
Hapolda POCCI/II/I; 0CO3HAHHE CBOEH STHHYECKOM NMPpUHAAJICKHOCTH, 3HAHUC UCTOPUH, A3bIKA, KYJIIBTYPbI CBOCI'O HApOJa, CBOCI0 Kpasi, OCHOB
KYJIbTYPHOTO HaCJICAUSA HAPOAOB Poccun n YCJIOBCUYCCTBA; YCBOCHHUC 'YMAHUCTUYCCKUX, ACMOKPATUICCKUX U TPAAUITHUOHHBIX LIEHHOCTEH
MHOI'OHamnMOHaJIbHOI'O pOCCHﬁCKOFO O6H.[€CTBa; BOCIIMTAHUC YYBCTBA OTBETCTBEHHOCTU U N0JIIr'a IICPE POﬂHHOﬁ;

2) (l)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHUA K YYCHUIO, TOTOBHOCTH U CIIOCOOHOCTHU 06yqa}01u1/1x051 K CaMOPAa3BUTHIO U CaMOO6pa3OBaHI/II-O Ha
OCHOBC MOTHBAIIMH K 06y‘IeHI/II-O " NIO3HAHUIO, OCO3HAHHOMY BBI60py " IOCTPOCHUIO JabHEHIIIEH HHﬂHBHHyaﬂBHOﬁ TPACKTOPUU 06p330BaHI/IH Ha 0aze
OpPUCHTHPOBKU B MUPC HpO(i)eCCI/II}'I 151 HpO(I)eCCI/IOHEU'ILHHX HpeI[l'IO"ITeHI/Iﬁ C YUCTOM YCTOIZQHBLIX MMO3HABATCIIbHBIX UHTCPECOB, a@ TAKIKC HAa OCHOBC
(bOpMI/IpOBaHI/IH YBAXKHUTCIIBHOI'O OTHOLICHUSA K TPYAY, PA3BUTHUA OIIbITAa YHACTUSA B COONUAJIBHO 3HAYUMOM TPYIC;



3) dopmupoBaHuE IETOCTHOIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW PAKTUKH,
YUHUTHIBAIOIIETO COLUANBHOE, KyJIbTYPHOE, S3BIKOBOE, JYXOBHOE MHOTOO0Opa3ne COBPEMEHHOT'O MHUPA;

4) hopmMupoBaHHE 0OCO3HAHHOTO, YBAXUTEIHHOTO M JOOPOKEIATEIHHOTO OTHOIICHHS K IPYrOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO, KYJIbT YPE,
S3BIKY, BEPE, IPaXAAHCKON MO3UINH, K UCTOPUH, KYJIbTYPE, PEJIUTUH, TPAAULIUAM, S3bIKaM, IIEHHOCTSIM Hapo10B Poccuu 1 Hapo10B MHpa; TOTOBHOCTH
Y CTIIOCOOHOCTH BECTH JHAJIOT C JPYTHMH JIFOJBMHU M JOCTUTATh B HEM B3aUMOIIOHUMAHMS;

5) ocBO€HHUE COLMATIbHBIX HOPM, ITPaBUJI IOBEIEHUS, posiel U (JOpM COLMATIBHON )KU3HU B IPyIIax U COOOIIECTBAX, BKIKOYAsl B3POCIIbIE U COL[M AJIbHBIE
cO00I11eCTBa; y4acTHE B IIKOJIBHOM CaMOYINPABICHUH U OOLIECTBEHHOMN )KM3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIIUHN C yU€TOM PEeruOHaIbHbIX,
STHOKYJBTYPHBIX, COL[UAIBHBIX U IKOHOMUYECKHX OCOOEHHOCTEI;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEILIEHUH MOPAJIbHBIX TPOOJIEM Ha OCHOBE JINYHOCTHOTO BbIOOpa, pOpMUpPOBaHUE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) hbopMupoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHNUHU U COTPYAHUYECTBE CO CBEPCTHUKAMHU, JIEThMHU CTapUIEro ¥ MIIAIIEro Bo3pacra,
B3POCJIBIMH B IpoIiecce 00pa30BaTENIbHOI, 00IIECTBEHHO M0JIE3HOH, YueOHO-UCCIIeIOBATENbCKOM, TBOPUECKON U IPYTUX BUAOB JIESITEIbHOCTH;

8) hbopmupoBaHue IIEHHOCTH 3I0POBOTO M 0€30MMaCHOTO 00pa3a KU3HHU; YCBOCHHE MPABHII MHIUBHUIYAIbHOTO U KOJUIEKTUBHOTO O€301TaCHOTO
MOBEJICHHSI B YPE3BBIYaHBIX CUTYAIUSX, YTPOXKAFOIIUX KU3HH U 3J0POBBIO JIFOICH, TPABHII MMOBEICHHS Ha TPAHCIIOPTE U HA JIOPOTaXx;

9) hbopMupoBaHHEe OCHOB SKOJIOTMUYECKOM KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIIICHUS, PA3BUTHE OTBITA
9KOJIOTMYECKH OPUEHTHUPOBAHHON PedIeKCUBHO-OIICHOYHON U MPAKTUUYECKOM IeATENbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAUEHUS CEMbU B )KM3HH YEJIOBEKA U OOLIECTBA, IPUHITHE IEHHOCTH CEMEMHOMN )KU3HH, YBaXKUTEIHHOE U 3200 TIMBOE OTHOIICH UE K
YJIeHaM CBOEH CeMbH;

11) Pa3BUTHE 3CTCTUYCCKOT'O CO3HAHUSA YEPE3 OCBOCHUC XYN0KXECCTBEHHOI'O HACIIEAUA HAPOA0B Poccrm n Mupa, TBOpquKOﬁ ACATCIBbHOCTH
OCTCTHYCCKOI'O XapaKTepa.

MeTanpenMeTHue pe3yabTaTbl OCBOCHUA OCHOBHOU O6pa3OBaTeHBHOﬁ mporpaMmbl OCHOBHOT'O 0611_[61"0 O6paSOBaHI/IH JOJIDKHBI OTpa’XKaThb:

1) YMCEHUE CaMOCTOATCIIBHO ONIPECACIIATh HEJIU CBOCTO O6y‘IeHI/IH, CTaBUTDb U Q)OpMYJ'II/IpOBaTB JJIA ceOs HOBBIE 3aJa44 B ylle6e U TI03HaBaTEIbLHOM
ACATCIIBHOCTH, pa3dBUBATh MOTHBBI U HHTCPEChI CBOEM IO3HABATEIBHOM ACATCIIBHOCTH,

2) YMCHUC CAMOCTOATCIIBHO TNIAHUPOBATH IIYTH JOCTUKCHUA ueneﬁ, B TOM YHUCJIC AJIbTCPHATUBHBIC, OCO3HAHHO BH6I/IpaTB HanOoJee B(b(l)CKTI/IBHBIe
CITOCOOBI peUICHUsA y‘Ie6HHX M MO3HABATCJIbHBIX 3a4a4;



3) yMeHHE COOTHOCHUTDH CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3YIbTaTaAMM, OCYIIECTBIISATH KOHTPOJb CBOEH EATEIbHOCTU B IIPOLIECCE J1OCTHIKEHMUS
pe3yibTaTa, OIpelessTh clocoObl JEHCTBUI B paMKax MPEAI0KEHHBIX YCIOBUHI U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUH C
U3MEHSIOIIECHUCS CUTyaluen;

4) yMmeHHEe OIICHUBATh MPABUIIBHOCTH BBHITIOJHEHNS y4eOHOW 3a1aui, COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICH S,

5) BIajicHUe OCHOBaMHU CAaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHS PEIICHUIH M OCYIIECTBICHUS OCO3HAHHOTO BBIOOpa B yICOHOH M MO3HABATEIILHON
NS TENHHOCTH;

6) yMeHue OTnpeessaTh MOHATHUS, CO3aBaTh 0000IIEH S, YCTaHABINBATh AaHAJIOTHH, KIIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOW pPaTh OCHOBAHUS U
KpUTEpHUH JyIsl KilacCU(UKAINK, YCTAaHABIUBATh MPUYUHHO-CJICJICTBEHHBIEC CBSI3U, CTPOUTD JIOTUUECKOE PACCYKICHHUE, YMO3AKITIOUCHUE (MHIYKTUBHOE,
JEAYKTUBHOE U TI0 aHAJIOTUH) U JIeJIaTh BHIBO/IBI;

7) YMCHHE CO31aBaTb, IPUMCHATL U Hp606p330BI)IBaTI) 3HaK1 U CUMBOJIbI, MOJCIIN U CXEMBI JJI1 pCIICHUA y‘IC6HBIX 1 II03HAaBATCJIbHBIX 3a1a4,
8) CMBICIIOBOE UTCHHUE;

9) yMeHune opraH130BBIBATH y4EOHOE COTPYJTHUYECTBO U COBMECTHYIO JIEATEIILHOCTh C YUUTEIEM U CBEPCTHUKAMU; pab0TaTh MHAUBUIYaJIbHO U B
IpyIIe: HaX0IUTh OOIlee pelIeHne U pa3peliath KOH()IUKTh Ha OCHOBE COTJIACOBAHUS MO3UIMNA U yyeTa UHTEPECOB; (hOPMYIUPOBATh,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHME;

10) ymeHHe 0CO3HAHHO KCII0JIb30BATh PEUEBbIE CPEICTBA B COOTBETCTBUU C 33/1a4eii KOMMYHHUKAIIUU JIJIs1 BBIPAXKEHUSI CBOUX YYBCTB, MbICIIEH U
MOTPEOHOCTEH; TIFITAHUPOBAHUS U PETYJISAIIUNA CBOCH NIEATETLHOCTH; BJIaJICHHE YCTHON M MUChbMEHHOM peubl0, MOHOJIOTHYECKON KOHTEKCTHON PEUbIO;

11) dopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOIb30BaHUsI UH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruil (nanee - KT
KOMIIETEHIIMH ); pa3BUTHE MOTHUBALIUU K OBJIAJICHUIO KYyJIbTYpOH aKTUBHOTO MOJIH30BAHUS CIOBAPSIMHU U APYTUMU TIOUCKOBBIMU CUCTEMaMU;

12) dopmupoBaHue U pa3BUTHE FKOJIOTHUECKOTO MBIIUICHUS, YMEHUE PUMEHSATh €r0 B MO3HABATEIbHOM, KOMMYHUKATUBHOMN, COLMAIIBHOMN MPAKT UKE U
npodeccuoHalIbHON OPUEHTALINH.

N3yuenue npeamerHoii 00/1actu "EcTecTBeHHO-HAYUYHbIe MPeIMeThI" JOKHO 00ECIeUnTh:

¢ (opmupoBaHuE 11ETOCTHOIN HAYYHON KapTUHBI MHUPA;

MMOHMMAaHKE BO3PACTAIOIICH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX MCCIIEIOBAaHUN B COBPEMEHHOM MHUPE, MOCTOSIHHOTO MPOIIecca IBOIOLUN
Hay4HOTO 3HAHUS, 3HAUUMOCTH MEXIYHAPOIHOIO HAYYHOT'O COTPYAHUYECTBA;

OBJIAICHHE HAYYHBIM MOJX0JIOM K PEIICHUIO PA3IMYHBIX 33/1a4;

OBJIaJICHUE YMEHUSAMU (HOPMYTUPOBATH THIIOTE3bI, KOHCTPYHPOBATH, MPOBOINUThH IKCIIEPUMEHTHI, OLICHUBATH MOJIyYCHHBIC PE3YIbTATHI;
OBJIaJICHUE YMEHHEM COTMOCTABIATh SKCIIEPUMEHTAIbHBIEC U TEOPETUYECKUE 3HAHUS C 00bEKTUBHBIMU PEATHSIMU KU3HH,

BOCITUTaHHE OTBETCTBEHHOTO U OEPEKHOTO OTHOIIIEHUS K OKPYKAIOIIIEH Cpelie;



® OBJIAJICHUE KOCUCTEMHON MT03HABATEILHOIN MOJIENBIO U €€ MPUMEHEHHE B LIEJIIX MIPOTHO3a 3KOJIOTHUECKUX PUCKOB JUIS 3/J0POBBsI JII0 JIEH,
0€30MaCHOCTH )KU3HU, KAUeCTBA OKPYKAIOLIEH CPEJIbI;

® OCO3HaHHME 3HAYMMOCTH KOHLIEHIMH YCTOWYMBOTO PAa3BUTHUS;

e (opMupoBaHHe yMEHHI Oe30mMacHOro 1 3(h(HEKTUBHOTO HUCIOIB30BAHUS JIAO0OPATOPHOTO 000PYAOBAHHMSI, IPOBEACHHUS TOUHBIX H3MEPEHHUNA U
aJIeKBaTHOM OLIEHKU MOJYYEHHBIX PE3YJIbTATOB, MIPECTABICHHS HAYYHO 0O0CHOBAHHBIX apPTYMEHTOB CBOMX JCHUCTBHUI, OCHOBAaHHBIX Ha
MEXIIPEIMETHOM aHaIH3€ YU4eOHBIX 3a1a4.

IIpeamerHbie pe3y/ibTAThI
dusuka:

1) bopmupoBaHue npeacTaBICHUN 0 3aKOHOMEPHON CBSI3U M M0O3HABAEMOCTH SBJICHUHN MPUPOJIbl, 00 0OBEKTUBHOCTH HAy4YHOI'O 3HAHUS; O
CUCTEMOO0Opa3yroiel poiau GU3NKU ISl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIT; HAYYHOTO MUPOBO33PEHUS KaK pe3yibTara
W3YYEHHUS OCHOB CTPOEHHUS MaTepuu U pyHIaMEHTaJIbHBIX 3aKOHOB (PM3UKU;

2) popmupoBaHHe MEPBOHAYAIBHBIX MTPEACTABICHUN 0 (U3NUYECKOM CYIIHOCTH SIBICHUN IPUPOJIbl (MEXaHUYECKUX, TETIOBBIX, 2JIEKTPOMArHUTHBIX U
KBaHTOBBIX), BUAAX MaTepuu (BEIIECTBO U MOJIE), IBUKEHUH KaK CIIoco0e CyIIeCTBOBAaHUS MaTepUH; YCBOCHHE OCHOBHBIX UM MEXaHUKH, aTO MHO-
MOJIEKYJISIPHOTO YYEHHSI O CTPOEHHUH BEIIECTBA, 3JIEMEHTOB JIEKTPOANHAMUKH U KBAaHTOBOM (PU3UKHU; OBJIaJICHUE MOHATHITHBIM annapaToM U
CHUMBOJIMUECKHUM SI3bIKOM (PU3HKH;

3) npuoOpeTeHue ONbITa IPUMEHEHUSI HAYIHBIX METO/IOB IMO3HAHUS, HAOMONeHHS (PU3HUECKUX SIBICHUH, TPOBEJCHUS OITBITOB, TPOCTHIX
AKCTIEPUMEHTAIBHBIX UCCIICIOBAHMMA, MPSMBIX H KOCBEHHBIX U3MEPEHUH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX M IU(POBBIX H3MEPUTEIHHBIX TPHOOPOB;
MMOHUMAaHHE HeU30EKHOCTH TTOTPENTHOCTEH JTFOOBIX U3MEPCHHUIA;

4) noHnMaHue GU3NIECKUX OCHOB U MPUHIIUIIOB JEHCTBUS (paOOThI) MAIllMH U MEXaHU3MOB, CPECTB NIEPEABIIKEHISI U CBSI3U, OBITOBBIX IIPUOOPOB,
MPOMBIIIICHHBIX TEXHOJOTHUECKUX MPOIIECCOB, BIMSHUS UX HA OKPYKAIONIYIO CPEAy; OCO3HAHHE BO3MOXHBIX IPUYMH TEXHOT'CHHBIX M SKOJIOTUYECKU X
Karactpod;

5) OCO3HAaHHC HCO6XO,I[I/IMOCTI/I IMPUMCHCHUA JIOCTKEHU M CI)I/I3I/IKI/I W TEXHOJIOTHH JJI1 palliOHAJIBHOTO IIPUPO A0II0JIB30 BaHH A,

6) OBJIaACHHUEC OCHOBaAMH 0e30MacHOro MCIOJIL30BaHUA €CTECTBEHHBIX U HCKYCCTBCHHBIX JJICKTPHUYCCKUX U MAI'HUTHBIX HOJICﬁ, QJICKTPOMAroduTHBIX U
3BYKOBBIX BOJIH, €CTCCTBCHHBIX U NCKYCCTBCHHBIX NOHU3UPYIOIUX I/I3Hy‘leHHﬁ BO M30€KaHHE UX BpCaAHOIO BOS,I[GIZCTBHSI Ha OKPYKAKIIYI0 Cpeay U
OPraHn3M 4YCJIOBCKA,

7) Pa3BUTHC YMCHUA IIJIAaHUPOBATH B MOBCEAHEBHOM KU3HU CBOM ACHCTBUS C IMPUMCHCHHUEM ITOJTYUCHHBIX 3HaHUI 3aKOHOB MCXaHHKU,
QJICKTPOANHAMUKHU, TCPMOJUHAMHUKU U TCIIJIOBBIX SIBJICHUH C IEJIBIO C6epe)KeHI/I$I 300POBbBA;

8) popMupoBaHUE NMpeICTaBICHUH O HEPALIMOHATBHOM HCII0JIb30BAaHUU IPUPOJAHBIX PECYPCOB U SHEPTHH, 3arpA3HEHUH OKPY Kalollel cpebl Kak
CJIEICTBUE HECOBEPILIEHCTBA MAIIMH U MEXaHU3MOB;



9) nnst 00y4aIOIMXCS C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS: BJIa/ICHHE OCHOBHBIMU JIOCTYITHBIMHU METOJaMHU HAYYHOTO MO3HAHUS,
UCTOJb3yeMBbIMU B (PU3UKE: HAOIIOICHHUE, ONIMCaHNE, H3MEPEHHE, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh pe3ysibTaThl H3MEPEHU, 0OHAPYKUBATh
3aBHCUMOCTBH MEXKIY (PU3HMUECKUMH BETUUYNHAMH, OOBSICHATH IMOJyYCHHbIE PE3YIbTAThI U JAETaTh BHIBOIBI;

10) st oOyyaromuxcs ¢ OrpaHHYEHHBIMUA BO3MOYKHOCTSIMU 37IOPOBBSI: BIIaJICHUE TOCTYITHBIMH METOIaMU CAaMOCTOSITSIILHOTO TNIAHUPOBAHUS U
MpOBeJIeHUST PU3HUYSCKUX IKCIIEPUMEHTOB, OIMCAHUS ¥ aHATN3a MOJYYCHHOW N3MEPUTEIIbHON HH(POPMAIIHH, OTIPEACTICHUS JJOCTOBEPHOCTH
IIOJIy4EHHOTO PE3yJIbTaTa;

11) nng cnenbix ¥ cnabOBUAAIIMX 00yUaIOUIUXCA: BIIaJIeHUE MPAaBUIaMH 3alMCcH (PU3HMUECKUX POpMYIT perabeHO-TOUEUHON crcTeMbl 0003HAYEHUH
JI. bpaiins.

2. Conep:kaHue y4eOHOro0 npeamera, Kypca

8 knacc
1. [lepBoHayaIbHbIE CBEIEHNSI 0 CTPOCHUM BellecTBA
| yposens
Pa3Butue B3risa10B Ha cTpoeHue BemecTBa. Mosekyinsl. JluckpeTHoe cTpoeHue BeliecTsa. Macca U pa3Mepbl MOJIEKYII.
bpoyHoBckoe nBmxenue. TernoBoe qBMKEeHUE MOJIEKYI U aTOMOB. J{uddy3us. Ces3b TeMIIepaTypsl Tella CO CKOPOCThIO TEIUIOBOIO JBHKEHUS YaCTHIL
BEIIIECTBA.
B3aumopeiictBue yactun Bemecrsa. CmaunBanue. KanwiisipHble sBICHMUSL.
Mojenu TBepA0ro, KHUAKOTO M ra3000pa3HOro COCTOSIHUM BEIeCTBa U UX 00bSICHEHHE Ha OCHOBE MOJIEKYJIIPHO-KMHETHUECKUX IPEACTaBICHUH.
Il yposens
Crnioco0Obl U3MEpPEHUsI Pa3MEPOB MOJIEKYI.
N3mepenue ckopoctel Mosiekyi. Oneit LltepHa.
@Dponmanvhvie n1abopamopHsie pabomoi
| yposenw
1. HaGnroneHue 1eIMMOCTH BEIECTBa.
2. Habmopenue siBinenus auddys3uu B razax v KUAKOCTSX.
3. Habmonenue 3aBUCMMOCTH CKOPOCTH AU(D(DY3UH OT TEMIIEpaTyphl.



Il yposenw

1. V3mepenue pazMepoB MOJIEKYIL.

1. Mexanu4ecKkue CBOHCTBA ra3oB JKHAKOCTel U TBepAbIX TeJl

MexaHnueckue CBOMCTBA KUIKOCTEH U Ta30B (TUAPO - U adpocraruka) (10 4)

| yposens

JaBnenue xuakocreit v razoB. OObsCHEHUE aBIEHUS )KUJIKOCTEN U ra30B HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKUX NPEACTAaBICHUM.

[lepenaya naBieHUs KUAKOCTSIMH U Tazamu. 3akoH Ilackans. [laBnenune BHyTpHu x)uakoctu. CooOmarommecs cocynpl. [ napaBianyecKie MallvHEbIL.
I'mppasnnuecknii nmpecc. MaHOMETPEI.

AtmocdepHoe nasnenue. 3mepenue armocdepHoro aasieHus. bapomerpsl. BiusHue naBiieHus Ha )KUBbIE OPTaHU3MBI.

JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeN0. 3aKOH ApxumMesa. Y CclIoBUS IUIAaBAHUS TEl.

Il yposenw

N3menenue atmocdepHoro nasiaeHus ¢ Bbicotoil. [InaBanue cynos. BozmyxonnaBanue.

@poumanvhele 1ab60pamopHvle padomsl

| yposens

4. I3mepeHne BBITATKUBAIONIEH CHITHI.

5. N3yuenue ycnoBus raaBaHus Tell.

2.2. MexaHuueckue cBOMCTBa TBEpAbIX Te (2 )

| yposenw

Crpoenue TBepawpix Ten. Kpucrammmueckue u amopdubie Ttenma. Jledbopmamms TBepablx Tein. Buapl nedopmaruu. YOpyrocrtb, MpPOYHOCTb,
IJJACTUYHOCTb, TBEPAOCTH

TBEPJBIX TEI.

@poumanvusie 1a60pamopHvie padomol

I VPOBEHD

6. U3ydenue BuoB neopMalvy TBEPbIX Tell.

I VPOBEHD

2. HabGmoieHne pocta KpUCTaJIOB.

3. TenJioBble ABJIEHUS

| yposens

TennoBoe paBHOBecue. Temnepatypa u ee usmepenue. lllkana [enbcus. A6conroTHas (TepMOIUHAMHYECKAs) IIKaIa TeMneparyp. AOCONIOTHBIN HYIIb.
Buytpennss sneprus. /[Ba cmoco0a m3MeHeHUs] BHYTPEHHEH OJHEpruu: Terulonepenadya M padora. Buuael Teronepenayu: TEMIONPOBOIHOCTS,
KOHBEKIIMS, n3inydeHue. KonnuecTBo TennoThl. Y ieapHas TeIIOEMKOCTh BELIECTBA. Y IeibHAas TeIyioTa cropanus. [lepBblil 3aKOH TepMO IMHAMUKH.
[InaBnenue u orBepaeBanue. Temneparypa miIaBiaeHus. Y 1elbHasl TEMJIOTa TUIaBJICHUS.

Hcnapenne u konneHcauus. HacelmenHslii nap. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJeHHs. Y elbHas TEIIoTa mapooOpa3oBaHusl.
BnaxnocTbs Bo3nyxa. Mi3mepeHue BIa)KHOCTH BO3TyXa.

Il yposenw

Temneparypnsie mkansl Papenreiita u Peomropa.



Pabota ra3a npu pacuupeHum.

Dpoumanvuvie 1abopamopHvle pabomsl

| yposens

7. HabmroeHue TerionpoBOIHOCTH BOJIBI M BO3/yXa.

8. HabmroieHre KOHBEKIIMH B KHUAKOCTSX M ra3ax.

9. CpaBHEHHE KOJMYECTBA TETUIOTHI IIPY CMEIIMBAHUU BOJBI PA3HOU TEMIICPATYPHI.

10. Usmepenune yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. HabmroeHne npoueccoB IIaBJICHHS U OTBEPACBAHHUS.

12. U3mepenne yaenbHON TeTIOTHI TUTABIICHUS JIb/IA.

13. Habmronenue 3aBHCHUMOCTH CKOPOCTH HCHAPEHMsI KUJIKOCTH OT POJAa KUIKOCTH, IJIOUIAJM €€ MOBEPXHOCTH, TEMIEpaTypbl U CKOPOCTH
yZaJeHus napoB.

14. N3mepenue BIaxHOCTH BO3/1yXa.

Il yposenw

4. HabmroneHne n3MEeHEHHUsI BHYTPEHHEH SHEPTUH TeJla TIPU COBEPIIIEHUN PAOOTHI.

4, TemioBbie CBOMCTBA ra3oB, dKUIAKOCTEH U TBEPIABIX TeJ .

| yposens

3aBUCHUMOCTD JJAaBJICHUS Ta3a JaHHOW MacChl OT 00beMa U TeMIIepaTyphl, 00beMa ra3a JaHHOW MacChl OT TeMITEPaTyphl (KAYECTBEHHO).

[IpumeHeHue ra3oB B TEXHHKE.

TennoBoe pacmmpenne KuakocTen (kauecTBeHHO). TeroBoe pacimpeHue BOIbl.

TennoBoe pacmmpeHue TBepAbIX Tel (kadecTBeHHO). [IpuHiumbl paboThl TermaoBbix MamwuH. KIIJI TermoBol mammubl. /[BUraTens BHYTPEHHETO
CropaHusi, rmapopas TypOHHA, XOJOJWIbHHUK. TemoBble ABUTATEIN M OXpaHa OKpyxKarouieil cpeabl. OCHOBHBbIE HAaNpaBlIEHUS COBEPIICHCTBOBAHUS
TEIUTIOBBIX JBUTATENCH. // yposeHb

Monenb uieanbHOro rasa.

3akonbl boitnsi—Mapuorra, llapms, 'eli-Jlroccaka, 00beTMHECHHBIN ra30BbIA 3aKOH.

@opmysbl TEIMJIOBOTO PACHIMPEHHUS >KUJIKOCTEH | TBEPABIX TEI.

@ponmanvuas nabopamopuas paboma

| yposenw

15. M3y4yeHne 3aBUCUMOCTHU JABJICHUS T'a3a JaHHOM MaccChl OT 00beMa MPH MOCTOSIHHOM TeMIieparype.

5. DuekTpuyeckue siBJICHUSA

| yposeno

DIEeKTPOCTATUYECKOE B3aUMOICUCTBHE. DIIEKTpUUECKUH 3aps. J[Ba poaa 3MEeKTPUUYECKUX 3apsA0B. DIEKTPOCKOIL.

JIuckpeTHOCTh 3ieKTpuueckoro 3apsiaa. CtpoeHue aroma. DIEKTPOH U MPOTOH. DJIEMEHTAPHbIA ANIEKTPUUECKUN 3apsl. DIEKTpU3alMs Tel. 3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsaa. [IpoBOaHUKH, TUANEKTPUKH,

MOJIYIPOBOIHUKH.

Onektpuyeckoe mnosie. HanpsskeHHOCTh 3JEKTPUYECKOTO MoJisl. JIMHMM HANpsyKEHHOCTH AJIEKTPUUYECKOTO TMOJIsA. DIJIEKTPUUYECKOE MMOJIe TOUYEYHBIX
3apsJI0B U JBYX 3apSyKEHHBIX IIACTHH.



VYdeT u UCHOIb30BAHKE JCKTPOCTATHUECKUX SBJICHHIA B OBITY, TEXHUKE, UX MPOSIBIICHUE B IPUPOJIC.
Il yposenw

3akon Kynona.

[IpoBOJHUKY U TUAJIEKTPUKHU B BIEKTPUUYECKOM IIOJIE.

DneKTpocTaTUuecKas NHIYKIIUS.

Dpoumanvuvie 1ab6opamopHvle pabomsl

| yposens

16. HaGmroieHue IeKTpu3aliy TEJI M B3aUMOACHCTBHUS HAIEKTPU30BAHHBIX TEI.

17. 3roToBneHue NpoCcTenIIero 3IeKTPOCKOa.

6. DyeKTpUYecKHii TOK U ero JeicTBus

| yposenw

[TocTosiHHBIN AnekTpuueckuil TOK. MCTOYHMKM MOCTOSIHHOTO 3yIeKTpudeckoro Toka. HocuTenn cBOOOIHBIX AJMEKTPUYECKUX 3apsiioB B MeTajliax,
AIIEKTPOJIUTAX, Fa3axX U MOJIYPOBOJIHUKAX.

JlefcTBUS 3IIEKTPUUECKOTO TOKA: TEIJIOBOE, XUMUUECKOE, MarHUTHOE.

Onextpuueckas nens. Cuna Toka. M3mMepenue cubl

TOKa.

Hanpsixenne. 3mepenne HanpsKeHUs.

DIJIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE COTPOTUBIICHUE. PeocTaThl.

3akoH Oma juis yuactka uenu. [locnenoBarenpsHoe u napajjiebHOE COEAMHEHUS IPOBOTHUKOB.
PaboTa 1 MOIITHOCTH ANIeKTpUUecKoro Toka. CUeTunK 3eKTpudeckoi sHeprun. 3akoH Jxoyns—IJIeHna.
Hcnonb30BaHue 3IEKTPUYECKOM SHEPTUH B OBITY, IPUPOJIE U TEXHHUKE.

Il yposenw

["asibBaHMYECKHE 3IEMEHTBI U AKKYMYJISTOPBI.

@ponmanvuvle 1abopamophvie pabomol

| yposens

18. COopka 2JIeKTpUUECKOM IICTIH.

19. MI3mepeHue CHIIbl TOKA B IIETH.

20. M3MepeHne HaMPsHKEHUS HA Y9acTKe LIETIH.

21. V3aMepeHne cONpOTUBICHUS TPOBOJHHUKA C TOMOIIBIO0 aMIIEpMETpa U BOJIbTMETPA.

22. Peocrar. PerynupoBaHue CuiIbl TOKA B LIETIH.

23. N3yuenue nocneaoBaTeIbHOrO COSTUHEHUS MPOBOIHUKOB.

24. N3y4eHue napayuieabHOro COeAMHEHHs TPOBOIHUKOB.

Il yposeno

5. 3Mepenune paboThl M MOIIIHOCTH 3JEKTPUUECKOTO TOKA.



3.Temamuueckoe naanuposanue no gusuke, 8 Knacc

Ne Paszpnen Tema Koa-Bo | /lata npoBeneHus
n/n qyacosB IJIaH (l)aKT
1 NHceTpykTax Mo TeXHUKe 6€3011aCHOCTH. 1
Pa3BuTHre B3rs10B Ha CTPOEHUE BEUIECTBA.
1.IlepBoHayaabHBIE S ——
2 | cBeACHH O Mognekynbl. JIBUKEHHE MOJIEKYIL. 1
3 | cTpoeHHun Juddy3us. BzanmoaeicTBre MOJICKYIL. 1
4 | Bemectsa CwmauuBanue. KanwuisipHbie sSBICHHS. 1
5 CtpoeHue ra3oB, KUJIKOCTEH U TBEPJbIX TEII. 1
6 JlaBiaeHne KUAKOCTEH U Ta30B. 3aKOH 1
ITackamns.
7 JlaBJieHre BHYTPH KUIKOCTH. 1
8 Coo0IIaronmecs: Cocy/ipl. 1
9 I'mapaBnuueckas MamuHa. ['uapaBiIndeckuil 1
pecc
10 AtmocdepHoe naBnenue. Biusnue 1
2. MexaHn4veckue JTABJICHHS HA )KUBBIE OPraHNU3MBI.
11 | cBoiicTBa JleiicTBUE JKUAKOCTH U T'a3a Ha 1
JKH/IKOCTei ra3oB U | MOTPY)KEHHOE B HUX TeJO.
12 | TBepABIX TEJI JIP Ne 1 «A3mepenune BHITAJIKMBAKOIIEH 1
CHJIBI»
13 JIPNe 2«M3y4ueHne ycJI0BUS IIABAHUS 1
TeJ»
14 [InaBanue cynoB. Bo3nyxoriaBanue. 1
Pemenue 3agau no reme «I'uapo- u
a’pOCTaTHUKA
15 KP Nel«Mexann4yeckue CBOHCTBa 1




JKHAKOCTEH M ra3oB»

16 AHanu3 KOHTPOJIBHOM paboTsl. CTpoeHue 1
TBepAbIX Ten. Kpucrammuieckue u
amopdHbIe Tena.

17 Hedopmarust TBEpIbIX Tl Bus 1
nedopmanuu.

18 CaoiicTtBa TBepabIx Ten. O0600IIeHNE TEMBI 1
«MexaHuYeCKHe CBOMCTBA JKUAKOCTEl U
ra3oB»

19 | 4. TensioBbIe TemmoBoe nBmwxkenue. TermmoBoe 1

sIBJICHUS. paBHOBecHe. Temrmeparypa.

20 Buyrpennsis sHeprusi. Crioco6bl U3BMEHEHUs 1
BHYTPEHHEHN YHEpruun

21 TemnonpoBoanocTs. KonBekuus. 1
N3nydenue.

22 KomnnuectBo Temiorsl. Y aenbHas 1
TEIMJIOEMKOCTh BEIIECTBA

23 YpaBHeHHe TEIIOBOro OanaHca. 1

24 TP Ne S«U3mepeHue yaeabHOi 1

"eMJI0eMKOCTH BellleCTBaY.

25 VY aenpHasi TEMI0Ta CrOPAHUS TOTUINBA. 1

26 [lepBblii 3aKOH TEPMOAMHAMUKH. 1

27 O606menue Temol: «TenioBblie 1
siBJieHHs» Pennienne 3axay.

28 KP Ne2(nonyrog.) 1

29 | 4. U3meHeHne AnHanu3 KOHTpoJIbHOH paboTsl. [1naBnenue u 1

arperaTHbIX OTBEpJIeBaHNE KPUCTANINYECKIX BEIIECTB

30 | cocTostHMIA Hcnapenue u KOHAEHCAIIMS. 1

31 | BewiecTBa. Kunenne. Y nenpnas temiora 1
napooOpazoBaHusl.

32 BrnaxnocTth Bo3ayxa. U3mepeHue BIaKHOCTH 1
BO3/yXa.

33 Pemenne 3agau. O0001mEeHne TeMBbI 1

34 D. TemioBbie CBsi3p MEXy IaBJICHHEM 1 00bEMOM rasa. 1

35 [BoiicTBa xuaAKocTel | JIPNe6 «3yuenune 3aBHCUMOCTH JAaBJIEHUSI 1

ra3oB M TBEPABIX TEJI

ra3a JaHHOH Macchl OT 00béMa npu




NOCTOSIHHOM TeMIlepaType»

36 CBsi3b MEXIy 00BEMOM U TEMITEPATYpOi 1
rasa.

37 CBs13p MEX/ly JaBJICHUEM U TEMIIEPaTypoit 1
rasa.

38 [TpumeHnenne ra3oB B TEXHUKE. TemioBoe 1
paciipeHue TBEPIbIX Tel.

39 TemtoBoe pacmmpeHue KHIKOCTEH. 1
[Tpunnume! paboThI TETJIOBBIX JBUTATENICH.

40 JIBurarens BHYTPEHHETO CTOpPaHUs 1

41 [TapoBas TypOuHa. TernioBbie AIBUraTeNn U 1
OXpaHa OKPYKAIOIIEH CPEIbI.

42 Pemenue 3a1a4. Ypok 00001eHus 1

43 KP Ne 3«TensioBble cBoiicTBa razos, 1
JKHKOCTEH M TBEPIABIX TeJD)

44 | 5. dnexkTpuyeckue | AHAIU3 KOHTPOJBHOM pabOTHI. 1

SIBJICHUSA DIIEKTPUYECKHI 3apsil. DIEKTPUUECKOE

B3aMOJEHCTBHE.

45 JlenuMoCTh 3EKTPUYECKOTO 3apsa. 1
Crpoenue aToma.

46 Onekrpusanus ten. 3akoH KynoHa. 1

47 [ToHsiTHE 00 IEKTPUYECKOM TOJIE. 1

48 JIuHuM HanPsKEHHOCTH SIEKTPUUYECKOTO 1
TOJISL.

49 [IpoBOAHMKY U AMDIIEKTPUKH. 1

50 O060061eHNEe TEeMBI YJIEKTPUYeCKHe 1
ABJeHusl. Penrenue 3amaud.

51 KP Ne 4«QuiekTpudeckne siBJICHUD) 1

52 | 6. DekTpuyeckmii | AHaJINU3 KOHTPOJIBHOU pabOTHI 1

TOK DNEKTPUUECKUN TOK.

53 Hcrounuku Toka. ['asibBaHHUYECKUE 1
AIIEMEHTHI i aKKYMYJISTODBI.

54 JIeCTBHS DIEKTPUUECKOTO TOKA 1

55 Onexkrpuueckas nens. Cuma Toka. 1

56 Amnepmetp. JIP Ne7 «COopka 3J1. nenu u 1

N3MEPCHUEC CUJIBI TOKA HA PA3/IMYHBIX €€




YuyacTRax»

57

DNEKTPUUYECKOE HANPSIKEHHUE

58

BoastmeTp. JIP Ne8«H3mepenue
HANPSKEHUs HA Pa3/IMYHBIX y4acTKax
JIEKTPUYECKOM Lenu

59

Conpotusnenue npopoanuka. JIP Ne9
«M3mepeHune conpoTUBIEHNS MPOBOIHNKA
NP MOMOIIHM BOJILTMETPA M aMIlepMeTPay

60

Pacqu COHpOTI/IBJ'ICHI/Iﬂ HpOBOI[HI/IKa.
Peocratel. Penrenue 3agau.

61

3akon Oma it yyacTka 1enu. Pemenue
3a1a4

62

TlocnenoBaTenbHOE COEMMHEHNE
poBoHUKOB. JIP Nell«M3yuenue
10CJIC0BATEJIBHOI0 COCAUHECHUS
NPOBOIHUKOB)»

63

[TapamtensHOE coenrnHEeHNE MPOBOAHUKOB. JIP)
Nel2«U3yvyeHue napajieJbHOI0
COeIMHEHHUsI IPOBOIHUKOB»

64

MONTHOCTB JEKTPUIECKOTO TOKa. PaboTa
ANIEKTPUYECKOTO TOKA.

65

bakoH /[xoyns - Jlenua.

66

IToaroroska Kk K.P.

67

IToaroroska Kk K.P.

68

KP Ne S5(roxoBas)

A N
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