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IHosicHuTeIbLHASA 3alIUCKA

PaGouast mporpamma yueoHOoro npeamera «dusnka» Ha ypoBHE CpEAHETO 001Iero
00pa3oBaHMsl COCTABJICHA HA OCHOBE!
- ®enepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa CPEeIHEro o0uiero 00pa3oBaHus,
YTBEp>KIECHHOTO MMpuKa3zoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu Ne 413 ot
17.05.2012 1. (c "3MEHEHHUAMH U AONOTHEHUSAMU OT: 29 nexadbps 2014 r., 31 nexabps 2015 r., 29
utons 2017 r.);
- OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbI CPEAHET0 0011Iero 00pa3oBaHus MIKOJIbI

«DPu3nKa» — CUCTEMOOOPA3YIOUINHA yueOHBIH IPEeMET AJISl MPEAMETHON 00JIacTH
«EcTecTBeHHOHAyuUHbIE IPEAMETHI», TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U
SIBIICHUH, N3y4aeMbIX XUMUEH , Onosioruel, actponomueit u pusmueckoit reorpadueii. B kauectse
IIKOJIBHOTO MpeaMeTa (pu3nuKa BHOCUT OCHOBHOM BKJIal B (GOPMUPOBAHHUE €CTECTBEHHOHAYYHOM
KapTUHBI MUPA MIKOJIBHUKOB U MPEIOCTABIISIET HanboJiee siCHbIe 00pa3Libl IPUMEHEHHSI HAyYHOTO
METO/1a TIO3HAaHMsI, TO €CTh CII0C00a MOJIy4YeHHUsl JOCTOBEPHBIX 3HAHUN 00 OKPY>KaIOIIeM MUPE.
dusnueckoe 00pa3oBaHUE JOHKHO TOTOBUTH POCCUMCKUX IPaXK/IaH K KU3HU U paboTe B YCIOBUSIX
COBPEMEHHOM MHHOBAIIMOHHOM SKOHOMHKH, KOTOpPask TOJILKO U MOXKET 00eCIeYnTh peaibHOe
0JarococTosiHIe HaceleHusI U BbIxo Poccun Ha nepeoBbIe MO3UIMH B MUPE B HAYKE U TEXHOJOTHSIX.
3aa4yy MKOJIBHOTO (PU3HMUECKOro 00pPa30BaHUsI COCTOAT HE TOJIBKO B BHISBICHUU U IMOATOTOBKE
TAJAHTJIMBBIX MOJOIBIX JIFOJICH ISl MPOJOIDKEHMsI 00pa30oBaHus U NaNbHEHIeH mpodeccuoHanbHOMI
NeSITEeIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIEIOBAHUHI U CO3JaHUH HOBBIX TEXHOJIOTHH.
Baxkneiiimum TpeOoBaHUEM SIBIISIETCS [TOCIEA0BATEIbHBIN U HENPEPBIBHBIN XapaKTep OCBOEHUS
cUCTEeMbI (U3NYECKUX 3HAHUM U CIIOCOOOB JESITENbHOCTH HA MPOTSHKEHUU BCEro NMepruoaa 00y4eHHUs.

N3yuenne ¢puznku Ha 6a30BOM YpOBHE OPHEHTHPOBAHO HA oOecTiedeHrne 001eo0pa3oBaTebHON
1 OOIIEKYIbTYPHOM MOATOTOBKH BBIITYCKHHKOB.

Copepxanre 6a30BOTO Kypca MO3BOJISIET HCIIOIH30BATh 3HAHUS O PU3NIECKUX 0OBEKTAX U
nporeccax Juist ooecriedeHus: 6e30MacHOCTH pu 00palleHruu ¢ MpuOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMH; JIJIsl COXPAHEHUS 3/J0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOI0 IOBE/ICHNUS B
OKpY>Karollen cpefe; A IPUHATHS PEeIIeHUI B TOBCEIHEBHON KU3HU.

B cpenneii mxone ¢pusuka nzydaercs B 10-11 kiaccax.YueOnsrii mran BkirodaeT 136 (140)
4acoB, U3 pacueTa 2 y4eOHBIX yaca B HEJEIIO.

Pabouyasi nporpamMma opMeHTHPOBAaHA HA HCIIOJb30BaHHeE!

1. ®wusuka 10 knacc: yueOHUK 7151 00111e00pa30BaTeNIbHBIX YUpeKIeHHi: 0a30BbIil ypoBens /7. 5.
Msxumes, M.A. TlerpoBa— M: JIpoda, 2019 — 399c.
2. ®wusuka. 3agaunuk 10 — 11 kmacesl: mocobue 1 001eo0pa3zoBaTenbHbIX yupexaenuit/ A.IL.

PeivMkeBuu. — 15-e uzn., crepeorunnoe M.JIpoda 2017 — 188c.
Inanupyemblie pe3yabTaThl 0CBOEHHS MPOTrPaMMbI

IlianupyeMble TMYHOCTHBIE pe3yabTaThl 0cBoeHust OOII
JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHHI 00ydyaromuxcs K cede, K CBOeMy 310POBbIO, K
MO3HAHHUIO ce0s:

— OpHeHTalus OOydYalIIMXCS Ha JOCTHKEHHE JIMYHOTO CYACThs, PEATM3AIMI0 TO3UTHBHBIX
KU3HEHHBIX TEPCIEKTUB, WHUIMATHBHOCTh, KPEATUBHOCThb, TOTOBHOCTh W CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEIEIICHUIO, CTIOCOOHOCTh CTaBUTH 1€ M CTPOUTH )KU3HEHHBIE TIIaHbI,

— TOTOBHOCTh U CIIOCOOHOCTH oOOecreynTh cebe U CBOUM OJNIM3KUM JOCTOMHYIO JKHU3HBb B
MPOLECCE CAMOCTOSITEILHON, TBOPYECKON M OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOyYarommxcs K OTCTaWBaHUIO JIMYHOTO JOCTOMHCTBA,
cOOCTBEHHOTO MHEHHSI, TOTOBHOCTh U CITOCOOHOCTH BBIPaOATHIBATh COOCTBEHHYIO MTO3HITHIO 110
OTHONICHUIO K OOMIECTBEHHO-MOJIUTHYECKUM COOBITHSIM MPOIIJIOT0 U HACTOAIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPUH, TyXOBHBIX IICHHOCTESH M JJOCTHKCHHUH HAIICH CTPaHbI;

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYAarOMIMXCS K CAMOPa3BUTHUIO M CaMOBOCIHUTAaHUIO B
COOTBETCTBHHU C OOIICUETIOBEYECKUMH IEHHOCTSIMHU W HWJCATIaMH TPaKIaHCKOTO OOIIECTBa,



HOTpeGHOCTb B (1)I/I3I/I‘-ICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIIBHON JIESITETbHOCTBIO;

NPUHATHE M pealn3alus LEHHOCTeH 3710poBOro W 0e30macHoro obpasa KHU3HH, OepexHoe,
OTBETCTBEHHOE W KOMIICTEHTHOE OTHOIICHHE K COOCTBEHHOMY (HM3HYECKOMY U
MICUXOJIOTUYECKOMY 3JI0POBBIO;

HETIPUSTHE BPEIHBIX PUBBIUCK: KYPCHUS, YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB.

JIMYHOCTHBIE Pe3yJbTAaThl B c(hpepe oTHOMEHNH oOyyaromuxcsi K Poccun kak k Poaune
(OTeuvecTBY):

poccuiickas MIAEHTHMYHOCTb, CIIOCOOHOCTb K OCO3HAHHMIO POCCUHCKOM MJIEHTUYHOCTH B
MOJIUKYJITYPHOM COILIMYME€, YYBCTBO MPHYACTHOCTU K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapoaa U cyapde Poccum, maTpuoTH3M, TOTOBHOCTH K clyKeHUI0 OTedecTBy,
€ro 3alluTE;

YBaX€HUE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTHU Inepel PonmHOM, ropaocTu 3a CBOM
Kpaii, cBoro PosinHy, mponuioe u HacTosiIee MHOTOHAIMOHAJIBHOTO Hapoaa Poccun, yBaxeHue
K FOCY/IapCTBEHHBIM CUMBOJIaM (TepO, drar, THMH);

(dbopMUpOBaHHE YBa)K€HUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY s3bIKY Poccuiickoit
@denepanuu, SBISIONIEMYCS OCHOBOM POCCHHCKONW HICHTUYHOCTH W TJABHBIM (DaKTOPOM
HalMOHAJIBHOTO CaMOOIIPECIICHHUS;

BOCITUTAHUE YBAKEHUS K KYJIbTYpE, S3bIKaM, TPAAUIUSAM U 00bIUasIM HAPOJOB, MPOKUBAIOIINUX
B Poccuiickoit @enepanuu.

JInuHOCTHBIE pe3yabTaThl B c(hepe OTHOIIEHHIT 00yYAIOIIHUXCHA K 3aKOHY, TOCYIapPCTBY H K
rPakIaHCKOMY O0IIECTBY:

IPAKJAHCTBEHHOCTb, TPAXKJAHCKash MO3ULHUS AaKTUBHOIO M  OTBETCTBEHHOIO  4JICHA
POCCHIICKOTO O0OIIECTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa W OOS3aHHOCTH,
YBAXAIOLIEro 3aKOH M MPABONOPSAOK, OCO3HAHHO MPUHHUMAIOIIETO TpaJUIMOHHbIE
HallMOHAJbHBIE U OOIIEYEIOBEUECKHE T'yMAaHUCTUYECKHE U JIEMOKPATUYECKHE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOU KU3HU;

MPU3HAHUE HEOTUYYXIAEMOCTH OCHOBHBIX INPaB M CBOOOJ YeJIOBEKA, KOTOPHIC MPUHAIJICKAT
KOKIOMY OT POXKJEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB U cBOOOI 0e3
HapylleHus TpaB U CcBOOOJ APYrHX JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IpaBa U
cBOOO/ABI YeNOoBeKa M TpakJaHWHA COTJIACHO OOIIENPU3HAHHBIM MPHUHIMIIAM W HOpMam
MEXKIYHApOAHOTO TpaBa U B cooTBerctBUU ¢ KoHctutymuen Poccuiickoir ®enepannu,
MPaBOBas U MOJUTUYECKAs TPAMOTHOCTb;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO  Da3BUTHUS HAyKu U
OOIIIECTBEHHON MPaKTUKWA, OCHOBAHHOE HA JUANIOTe KYIbTYp, a TakKKe pazIu4HbIX (opM
OOIIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;
WHTEPUOpU3ALMS LEHHOCTEH JEMOKPAaTHUM M COLMAIBHOW COJIMJAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILLICHHUH B TPYIINE WIN COLMATIBbHON OpPraHU3alluu;
TOTOBHOCTh OOYyYarolUXcsi K KOHCTPYKTUBHOMY VYUYacTHUIO B TMPUHATHU  PEUICHHH,
3aTparuBalIIMX MX MpaBa U WHTEPECHl, B TOM YHCII€ B Pa3IMUHBIX (hopmax 0OIIEeCTBEHHOU
camMoOpraHu3aIii, CaMOYIpaBJICHHsI, OOIIECTBEHHO 3HAUMMOU e TEIILHOCTH;
MPUBEPKEHHOCTh HJESIM HHTEPHAIIMOHANU3Ma, JpY>KOBbI, paBEHCTBA, B3aWMOIIOMOIIU
HAapOJOB; BOCIIMTAHUE YBAKUTEIBHOTO OTHOLIEHUS K HALMOHAJIBHOMY JOCTOUHCTBY JIIOJIEH,
WX 9YBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

TOTOBHOCTh OOYYAaIONIUXCS TMPOTHBOCTOSTh HCOJNOTUM DKCTPEMU3Ma, HAIMOHAIU3MA,
KCceHO(POoOUM; KOPPYIIHMH, IUCKPUMHHAIIMU TIO COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HALIMOHAJIIBHBIM ITPU3HAKAM U JPYTMM HETATUBHBIM COLMAIBHBIM SIBIICHUSIM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IMXCS ¢ OKPY/KAOLIUMH JIIOIbMU:

HPAaBCTBCHHOC CO3HAHUC W IOBCJIACHUC HAa OCHOBEC YCBOCHUSA O6HIG‘-IGJ'IOB€‘-IGCKI/IX HeHHOCTeﬁ,
TOJICPAHTHOTO CO3HAHUSA U MMOBCACHUS B IMOJIUKYJIBTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH
BECTU OqUAJIOr C APYIrMMH JIFOJAbMH, JOCTUIraThb B HEM B3aUMOIIOHHMMAHUSA, HaXOAWUTH O6HH/I€
e U COTPYAHUYATDh IJId UX JOCTUIKCHUS,;
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— IMPUHATUC TYMAHUCTHUYCCKUX LIeHHOCTeI‘/JI, OCO3HAHHOC, YBAXUTCIILHOC U I[06po>1<enaTeanoe
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTH K CONEPEKMBAHUIO U (POPMUPOBAHHE MTO3UTUBHOIO OTHOIIECHUS K JIIOJSIM, B TOM
qyclie K JIMIAM C OrPaHWYEHHBIMH BO3MOXHOCTSMHU 3J0POBbsI M MHBAIUIAM; OEpeiKHOE,
OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHHUEC K (I)I/I3I/I‘-IGCKOMy H IICUXOJIOTHYICCKOMY 3JOPOBBIO
JOPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh IMEPBYIO MOMOIIIb;

— (¢opMHpOBaHHE BBIPAKEHHOW B TOBEIACHUM HPABCTBEHHOW TMO3WIMH, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY A00pa, HPAaBCTBEHHOI'O CO3HAHHUS U TOBEJEHUS Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKUX IICHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YECTH, JIOJTa,
CIPaBEIMBOCTH, MUJIOCEPIHS U JIPYKeIto0us);

— pa3BUTHE KOMIIETCHIIMI COTPYJAHMYECTBA CO CBEPCTHUKAMHM, JETbMH MIIQJILIEIO BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIe10BaTENbCKOM,
IIPOEKTHOM U IPYTUX BUJAX IEATECIBHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMEHHH 00YYAIOMIUXCH K OKPYKAKOILEMY MUPY, KUBOI
npupoje, XyJ10:KecTBEeHHOH KyJbType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAUUMOCTHU
HayKH, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BJIaJCHHUE JIOCTOBEPHOU
nH(popManuend 0 MEePeOBBIX JOCTIKCHUSX U OTKPBITHSIX MHPOBOW M OTCUCCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BAHMIO, HA MPOTSHKEHUU
BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHenrHou npodecCuoHaIbHON U O0IIECTBEHHOM IeITEIbHOCTH;

— DKOJIOTMYECKasl KyJIbTypa, OEpe’KHOE OTHOIICHUS K POAHON 3emile, MPUPOAHBIM OOrarcTBam
Poccuu u mupa; moHMMaHue BIMUSHHUS COIMATBHO-PKOHOMUYECKHUX MPOIECCOB HA COCTOSTHUE
MPUPOJHON M COLMAIBHOW Cpellbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOJHBIX PECYpPCOB;
YMEHHUS U HaBBIKM Pa3yMHOTO MPUPOJIONOIB30BAHMS, HETEPIIMMOE OTHOIICHHUE K JCHCTBUSM,
MIPUHOCAIINM BpPE] SKOJIOTUH; TIPUOOPETEHHE OMBbITA IKOJIOTO-HANPABICHHOMN JAESITeIbHOCTH;

— DOCTETHYECKOEC OTHOIICHHUS K MHpPY, TOTOBHOCTH K OCTETHYECKOMY OOyCTpPOUCTBY
coOCTBEHHOTO ObITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOIIEHUI 00Yy4AIOIIMXCH K CeMbe U POAUTENSIM, B TOM

YK cJie MOAr0OTOBKA K CeMeilHOM JKU3HM:

— OTBETCTBEHHOE OTHOIICHHE K CO3JaHMIO CEMbH HAa OCHOBE OCO3HAHHOI'O MPUHATHS EHHOCTEH
CEMEMHOM KU3HHU;
— TOJIOKUTEJIbHBIA 00pa3 ceMbH, POAUTENLCTBA (OTLOBCTBA U MaTEpUHCTBA), UHTEPHOPHU3ALUL
TPaJIULUOHHBIX CEMEHHBIX LIEHHOCTEMN.
JIMYHOCTHBIE Pe3y/ibTAaThl B c(pepe OTHOLIEHHSI 00y4aKIIMXCH K TPYAY, B cepe conuajibHO-
IKOHOMMYECKHX OTHOLICHMIA:

— yYBaXKEHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oynymied mpodeccur Kak MyTh M CHOCO0 peain3aluu COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOYYalOUIMXCS K TPYAOBOW TPO(PECCHOHATBHON JESITETBbHOCTH KakK K
BO3MOXKHOCTH  y4yacTUsi B  PpEHIEHUH JIMYHBIX, OOILIECTBEHHBIX, T'OCYAApPCTBEHHBIX,
oOIeHanOHATIBHBIX MTPO0JIEM;

— TOTPEOHOCTh TPYAWUTHCS, YBOKEHUE K TPYAYy U JIOIAIM TPyAQ, TPYIOBBIM JOCTHXKECHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K pa3HBIM BHJAM TPYIOBOM
NesTeNbHOCTH;

— TOTOBHOCTh K CaM006CJ'IY)KI/IBaHI/IIO, BKJIIO4Yast 06yqu1/Ie 1 BBIIIOJIHEHUEC AOMAIIIHUX
00s13aHHOCTE.

JIn4HOCTHBIE pe3yJIbTaThI B cepe Ppu3nueckoro, NCUX0I0ri4€cKOro, COUAILHOI0 U
aKaJieMU4ecKoro 6J1aronoJyynsi 00y4aronuxcs:



¢du3nvecKkoe, YMOLMOHATBHO-TICUXO0JIOTHYECKOe, COI[MaIbHOE Oaromnonydne o0yJaromuxcs B
KM3HM  O0pa3oBaTeNbHOM  OpraHW3aldM,  ONIyIIEHHE  JEThbMH  OE30MacHOCTH U
MICUXOJIOTHYECKOr0 KoM(popTa, HHPOPMALIMOHHOM 0€301MacHOCTH.

Iliianupyemble MeTanpeaMeTHbIE pe3yJabTaThl ocBoennst OOII

MertamnpeamMeTHbIe pe3yibTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl IIPEICTABICHBI
TpeMs TpyIaMHi YHUBEPCAIbHBIX yueOHbIX aericTBuil (VY /).

1. PeryasiTuBHbIe YHHBepcaJbHble YueOHbIE HeiCTBHS

BbINyCKHUK HAY4YUTCS:

CaMOCTOSATENIbHO OIPENENATh 1IeJIH, 33/1aBaTh MMapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO
OTIPEICTUTh, YTO 1IEJIb JIOCTUTHYTA;

OLICHHUBATh BO3MOXXHBIC ITIOCIICACTBUA OOCTUXCHUS [OCTaBJIICHHOM! neinm B ACATCIBHOCTH,
COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIIMX JIFOJICH, OCHOBBIBAsICh HA COOOPAKCHUSIX 3TUKH U
MOpaiu;

CTaBUTh U (opMyIHpoBaTh COOCTBEHHBIC 3aJa4d B OOpPa30BATEIBHOW NEATEILHOCTH U
JKU3HCHHBIX CUTYallUsiIX;

OLICHHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JAPyrue HeMaTepHalbHbIE PECypChl, HEOOXOUMbIE
IJIA JOCTHUXKCHUA [OCTaBJICHHOH oeiau,

BBIOMpATh MyTh JOCTHKEHHS €M, IUIAHUPOBAaTh pEIIeHHWE TIOCTaBJICHHBIX 3ajad,
OINITUMU3HPYA MAaTCPUAJIbHBIC 1 HEMATCPHUAJIbHBIC 3aTPATHI;

OpraHu3oBbIBaTh (O (PEKTUBHBIA TMOUCK PECYpCcOB, HEOOXOIUMBIX JUISl  JTOCTHXKEHUS
IIOCTaBJICHHOM 1ICIIH;

COIIOCTABJIATH MOJIYYEHHBIN pe3yNbTaT ASSITEIbHOCTU C IOCTABICHHON 3apaHee LEbIo.

2. ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIC YUeOHbIE /1eliCTBUSA

BbInyCKHUK HAYYUTCS:

UCKAaTh U HAaxXOIUTh OOOOIIEHHBIE CIMOCOOBI PEUICHHs 3a/ay, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (ydeOHbIE U
MO3HABaTENIbHbBIC) 33/1a4H;
KPUTUYECKH OIICHUBATh M HHTEPIPETHUPOBATH WH(GOPMAIMIO C Pa3HBIX  MO3UIIUMH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHBOPEYHS B UH(HOPMAIIMOHHBIX HCTOYHUKAX;
WCIIONBb30BaTh  pa3lIMYHBIE MOJIEIbHO-CXEMAaTUUECKHE CpPEJCTBA Il MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3éM M OTHOLIEHWH, a TakKe NPOTUBOPEYMIl, BBISIBIECHHBIX B
MH(OPMAITMOHHBIX UCTOYHHUKAX;
HaxOJUThb W MNPUBOAWTH KPUTHUYECKHUE ApTryMEHThl B OTHOLICHMM JEHCTBUU U CYKICHUU
JPYToro; CIOKOWHO W Pa3yMHO OTHOCHTHCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOIIECHUHU
COOCTBEHHOTO CYKJIEHUSI, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTh 32 paMKH Y4eOHOrO WpeIAMeTa M OCYIIECTBIATH IeJICHANPABICHHBIN TOWCK
BO3MOXXHOCTEH 111 IIMPOKOT0 MEPEHOCca CPEACTB U CIIOCOOOB IEHCTBUS;
BBICTpanBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUYUTHIBAS OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;
MEHSTH U YACP>KUBATh Pa3HbIC MO3HUIIMU B TO3HABATEILHOMN JCATEIHHOCTH.

3. KoMMmyHHKaTHBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS

BbInyCKHUK HAy4YUTCS:

OCYILIECTBIISITh JIEJIOBYIO KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAaMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTeNIbHONM OpraHU3alliuM, TaK U 3a €€ MpejaesaMu), MoI0upaTh MapTHEPOB JUI
JIeJIOBOM KOMMYHHMKAIIUU HCXO/s U3 COOOpa)KEHUI pe3ylbTaTHBHOCTH B3aUMOJIEHCTBUS, a HE
JIUYHBIX CUMIIATH;

IIPH OCYILLECTBICHUU IPYIIIOBONA pabOThl OBITH KaK PYKOBOJAUTENEM, TaK U YICHOM KOMaH/bI B
pa3HbIX pOJsAX (TeHepaTop UaeH, KPUTUK, UCIIOJHUTEND, BEICTYAOIINM, SKCIIEPT U T.1.);
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KOOPJAMHUPOBaTb U BBINOJHATH pabOTy B YCIOBUSAX pEabHOrO, BHUPTYaIbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

Pa3BEPHYTO, JOTHYHO U TOYHO U3JIaraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM aJI€KBAaTHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(DJIMKTOTCHHBIE CUTYallUd U MPEAOTBPAIaTh KOH(MIMKTHI A0 UX aKTHBHOM
(a3pl, BhICTpauBaTh [JEJIOBYI0O M 00pa30BaTENbHYI0 KOMMYHHKALMIO, M30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

HnaﬂnpyeMble NMpeaAMETHLIC PE3YJIbTAaThI

B pe3yabTare nzydenusi yueOHoro npeamera «@u3uka» Ha YPOBHe CpeHero o0mero
0o0pa3oBaHuMA:
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

JEMOHCTPHPOBATh HAa TpPUMEpax pojib U MECTO (UMK B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHHbBI MUDPA, B Pa3BUTHUHU COBPEMEHHOW TEXHHUKH M TEXHOJIOTUH, B PAKTUYECKOM
JIeATSIIHHOCTH JIFO/ICH;

J€MOHCTPHPOBATh Ha MPHUMEPAX B3aUMOCBA3b MEXIY (U3MKON U APYrMMU €CTECTBEHHBIMU
HayKaMu;

yCTaHaBJIMBaTh B3aUMOCBSA3b €CTECTBEHHO-HAyUYHBIX SIBJIEHUM M MPUMEHSATh OCHOBHBIC
¢bu3nvecKre MOJIeNH ISl UX ONUCAHUS M OOBSCHEHHUS;

UCNOJb30BaTh  MHPOpPMALMIO  (U3NYECKOTO COACp)KaHUS IpU  PEUICHUH  y4eOHBIX,
MPAKTUYECKUX, MPOEKTHBIX M HCCICAOBATENLCKUX 3ajad, WHTETpUpYysd HHPOPMALUIO H3
Pa3IUYHBIX HCTOYHUKOB M KPUTHUYECKH €€ OLIeHUBas;

pas3nuyaTth U yMETb MCIIONb30BaThb B Y4YEOHO-HCCIEAOBATENbCKOM NEATEIbHOCTH METO]Ib
HAay4HOTO NO3HaHUs (HaOJIO/JEHME, OIMUCAHUE, H3MEpPEHHE, SKCIIEPUMEHT, BBIIABH)KECHHE
THIIOTE3BI, MOJCIUPOBAHKUE U JIp.) U (OPMBI HAYYHOTO MO3HAHUA ((aKThI, 3aKOHBI, TEOPHH),
JEMOHCTPUPYsI Ha IPUMEPAX UX POJib U MECTO B HAyYHOM I103HAHUU;

IPOBOJIUTh TpPsIMbIE U  KOCBEHHbIE M3MEHEHHUS (U3NYECKMX BEJIWYMH, BbIOUpas
M3MEPUTENbHBIE MPUOOPHI C YIETOM HEOOXOJUMON TOYHOCTH M3MEPEHHMH, IJIAHUPOBATh XOJ
U3MEpEeHUM, MojydyaTh 3HAYEHUE H3MEpsIeMOl BEIMYMHBI M OLIEHUBAThb OTHOCHUTENIBHYIO
MOTPEUTHOCTH 110 3aJIJaHHBIM (popMyIiam;

IPOBOJIUTh HCCIIEOBAHUS 3aBUCUMOCTEH MEXAy (PU3MUECKUMHU BEIUYMHAMM: IMPOBOIUTH
U3MEpEeHUsT W ONpeNeNaTb Ha OCHOBE  HCCIENOBaHHWS  3HAYEHHE  IapaMeTpoB,
XapaKTEepU3YIOIIUX JAHHYI0 3aBUCUMOCTb MEXJy BEIMYMHAMH, U JENaTh BBIBOJ C yYETOM
IIOIPEIIHOCTH U3MEPEHUN;

UCIOJIb30BaTh JUIsl ONMUCaHMs XapakTepa MpOoTeKaHWs (U3NYECKUX MPOIECcCOB (hU3MUecKue
BEJIMYMHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEKIY HUMU;

UCIOJIb30BaTh JUIsl ONMUCaHMs XapakTepa MpOoTeKaHHs (U3NYECKUX MPOIECCOB (hU3MUecKue
3aKOHBI C YYE€TOM IpaHMI] UX MPUMEHUMOCTH;

pemaTh KayecTBEHHbIE 337ayd (B TOM YHUCIE M MEXIIPEIMETHOTO XapakTepa): HUCIOJb3ys
MoOJenH, (U3MUECKHE BEJIWYUHBI M 3aKOHBI, BBICTPAUBATh JIOTMYECKHM BEPHYIO LIEMOYKY
00BbsICHEHUS (JJ0Ka3aTeIbCTBA) MPEIOKEHHOTO B 3ajjaue npoliiecca (SBIeHUs);

pelarh pacueTHble 3aJaud C SIBHO 33JaHHOM (U3MYECKOM MOJENbI0: Ha OCHOBE aHalln3a
YCIIOBHS 3aJ1au BbIIENATh (PU3MUECKYIO0 MOJIeNb, HAXOAUTh (PU3NYECKHE BETMUUHBI U 3aKOHBI,
HEOOXOJMMBIE U JIOCTAaTOYHbIE JJsi €€ pEeLIeHHUs, MIPOBOJAUTH pacueTbl U TPOBEPATH
MIOJIYYEHHBIN pE3yJIbTaT;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJeNied NpH pelIeHUun
(bU3NYECKUX U MEXITPEIMETHBIX 3a]1ay;

UCIOJIb30BaTh MH(MOpPMAIMIO W TMPUMEHSATh 3HAHUA O MPUHIUNAX padOThl U OCHOBHBIX
XapaKTePUCTUKAXU3YUYCHHBIX MAaIIHH, MPUOOPOB U JPYTrUX TEXHUYECKHX YCTPOMHCTB JUIs
pelIeHns IPaKTUUYECKHUX, Y4eOHO-HCCIIeI0BaTENbCKUX U TPOEKTHBIX 33/1a4;

UCIOJIb30BATh 3HAHUS O (PU3MUECKUX OOBEKTaX M IMPOLECccax B MOBCETHEBHON KHU3HM JUIA
oOecrnieueHns 6€30MacHOCTH MpU OOpalleHuu ¢ TpudopaMu U TEXHUYECKUMH YCTpPONCTBaMH,



JUTSL COXPAHEHUS 3[IOPOBBS M COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPYKAIOIIeH
cpene, 1 NPUHSATUS PEIICHUI B MOBCEAHEBHOM KU3HU.
BorinyckHUK HA 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUThCS:

—  NoHUMams U OOBACHAMbL YEIOCMHOCMb QUUYECKOU mMeopul, pasiuyams panuysbl ee
NPUMEHUMOCTU U MECO 8 PA0Y OpYeux uauuecKux meopu,

— enademv  npuemMamu  NOCMPOEHUsI  Meopemudeckux  O0oKa3amenibCms, d  makxoice
NPOCHO3UPOBAHU 0CODEHHOCMel NPOMEKAHUS PUUYECKUX AGNEHUU U NPOYECCO8 HA OCHOBe
NOJYYEeHHbIX MeopemudecKux bl80008 U 00KA3amenbCms;

—  Xapakxmepuzo8amsv CUCMEMHYIO CE3b MeHCOY OCHOBONONALAIOUUMU HAYUHBIMU NOHAMUAMU:
npoOCMpancmeo, 8pems, Mmamepus (6ewecmeo, noe), OsuddceHue, Cuid, IHepus;

—  8bl08U2AMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX PU3ULECKUX 3aKOHOMepHOCmell

U 3AKOHO6,
—  CamocmosmeilbHo nianupoeams U npoeodumz; qbu3uqea<ue oKcnepumenniol,
— Xapakmepuzoedanib 2nobabHble l’lpO6JZ€Mbl, cmosiue neped yejloeevecmeom.

9HepeemuyecKue, Cblpbesble, IKOJ02UdecKue, — U poib QUIUKU 8 peuleHuy dmux npooiem,

—  pewamv npaKxmuKko-OpUeHmMuposanHbvle KayecmeeHuvlie U pacuemuvle husuieckue 3a0ayu ¢
8b100pOM  (hu3UUeCcKOl MOOenU, UCHONb3YS HECKOAbKO (Qu3uuecKux 3aKOHO8 Ulu Gopmyi,
CBA3LIBAIOUUX U3BECIHbIE PUUYECKUE BETUYUHDI, 8 KOHMEKCIE MENCNPEOMEMHbBIX CE53ell;

—  O00bACHAMb NPUHYUNLL pabomvl U XAPAKMEPUCMUKU U3YYEHHbIX MAwuH, npubopos u
MeXHU4ecKux yCmpoucms;

—  00VACHAMb YCI08USL NPUMEHEHUS. (Qu3udecKux mooenell npu peuleruu Guuveckux 3aoat,
HAX00Uumb A0eK8amHyio npeolodiCeHHOU 3a0ade Qu3uuecKyro Mooeib, papeutams npooiemy
KaK Ha OCHO8e UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU MeMO008 OYEHKU.

Du3nKa ¥ eCTeCTBEHHO-HAYYHBIH MeTO/I MO3HAHUS MPUPO/IBI
BoinyckHUK HAa 6230BOM YPOBHE HAYYHMTCS:

— OOBSCHATH Ha TMpHUMEpPax poiib M MecTo (GU3MKH B (OPMHPOBAHWU COBPEMEHHOMN
HAyYHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
JIeATSIIHFHOCTH JIFO/ICH;

BoinyckHuk Ha 6230BOM YPOBHE MNOJIYYHT BO3MOKHOCTh HAYYUTHCS:

—  Jlemoncmpupogams Ha NPUMEPAX 83AUMOCEA3b MeHCOy PUIUKOU U OpYeUMU eCTneCcmBeHHbIMU

HAayKamu.
Mexanuka
BoinyckHUK HA 6230BOM YPOBHE HAYYHMTCSI:

— OOBSCHIATH OCHOBHBIE CBOWCTBa MEXaHNYECKHUX SIBJICHUM: MEXAHWYECKOE JIBHIKCHHE,
MPSAMOJIMHETHOE PaBHOMEPHOE U PABHOYCKOPEHHOE ABWKEHUE, WHEPLMs, B3aUMOICHCTBUE
Ten, Aegopmanusi, HEBECOMOCTb, PAaBHOMEPHOE JBHKCHHME II0 OKPYKHOCTH, pPaBHOBECHE
TBEPABIX Tel, Nepelada AABJICHHUS SKUIKOCTAMM U Ta3aMHU, TMAPOCTAaTUYECKOE MaBIICHHUE,
aTMOC(pepHOE MaBlIEHHE, IUIABAHUE TeJl, MEXaHWYECKHE KOJIeOaHMs, BOJIHOBBIC SIBJICHUS;
UCIOJIb30BaTh (PU3NUECKUE MOAEITH MPH U3YYEHUN MEXaHUYECKHX SIBICHUM.

— OnucelBaTh MEXaHUYECKUE SIBICHUS , HCHOIb3Ys AJI 3TOro  (U3UYECKUE BETMYHMHBI:
IepeMelIeHue, IyTh, BPEMs, CKOPOCTb, YCKOPEHHE, Macca, IUIOTHOCTb, CHJIA, JaBIICHHUE,
UMITyJIbC, MeEXaHW4yeckas paboTa, KHWHETHYECKas OJHEprusi, MOTEeHIUaJbHas >SHEPIusd,
MEXaHW4YeCKasl dHEPIUs, MOIIHOCTb, MOMEHT cuibl, KIIJ[ mpocroro Mexanusma, aMIUIMTYya,
NepUoJI, 4acToTa U (haza KoyieOaHui, KHHETHYeCKas!, MOTeHIIMAIbHAs U MEXaHWYeCKas SHeprus
Py TapMOHMYECKHUX KOJEOAHMSX, BBIHYXKIAlOIIas CWiIa, JAJUHA BOJHBI M CKOPOCTH €€
pacrpoCTpaHeHHs; UCIOIb30BaTh 0003HAYeHNE (PU3UUECKUX BEIMYMH U €IUHHI (PU3NIECKUX
BennuuH B CH; mpaBUIbHO TPAKTOBATH CMBICI HCIIONIb3YEMbIX (PU3UUECKUX BEIUYMH.

— IloHumatp cmbicn (pu3MUECKUX 3aKOHOB:  HBIOTOHA, BCEMHMPHOTO TATOTEHUS, COXPAHEHUS
HMMITYJIbCA, COXPAHEHHE MeXaHu4deckou sHeprum, ['yka, Ilackans, Apxumena; ypaBHEHUU
CTaTUK{, ypPaBHEHUH TapMOHHYECKUX KojeOaHMH, OOBSICHATH COJEpKaHHE 3aKOHOB Ha
YpOBHE B3aUMOCBS3H (PU3UYECKUX BEIUUMH.

— IlpoBoauTh TpsMblE U KOCBEHHBbIE M3MEpPEHHMsS (UBNYECKUX BEJIMYMH, OICHUBATh
MTOTPEIIHOCTH NPSIMBIX ¥ KOCBEHHBIX N3MEPEHUM.
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BbInonHATE AKCIIEpUMEHTAIbHbBIE UCCIEIOBAHUS MEXaHUUECKUX SBJICHHUM: MPSIMOJIMHEUHOTO
PaBHOMEpPHOTO U PaBHOYCKOPEHHOTO IBHKEHHI, paBHOMEPHOTO IBUKEHHS MO OKPYKHOCTH,
B3aMMOJICHCTBUS TEN PAaBHOBECHUSI TBEPIBIX TEJNl, MEXAaHUYECKHX KOJeOaHWH; OMUCHIBATH U
HKCIIEPUMEHTAJILHO HCCIIEeIOBaTh TAKHE XapaKTEPUCTUKU 3BYKa KaK I'POMKOCTb, BHICOTA TOHA
1 TeMOp.

Pemarp ¢usmueckue 3amaud, NOpeACTaBlisAs pelIeHHE B OOMEM BHIE M B YHCIOBOM
BBIDQKCHUM,  MCIOJIb3ys  3HAHME  3aKOHOB:  MPSIMOJMHEWHOrO  PAaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O JIBIDKEHUH, PaBHOMEPHOTO JABIXKEHHUS II0 OKpYXHOCTH, HploToHa,
BCEMHPHOI'O TATOTEHHUS, COXpPAaHEHUSI UMIYJIbCa, COXpPAaHEHHE MEXaHUYeCKO sHepruu, ['yka,
[Tackanst, Apxumesa, ypaBHEHHIM CTaTUKH, YPaBHCHU TapMOHHYECKUX KOJICOaHUH.

BLIIIyCKHI/IK Ha 0a30BOM YpoBHE MOJYYHUT BOSMOKHOCTH HAYYUTLCH:

IIpusooums npumepvi NpaKMuU4ecKo2o UCNONb308AHUSL 3HAHUL O MEeXAHUYEeCKUX SGIEHUAX U
QuzuyecKux 3aKoHO8.

Hcnonvzoeamev smu 3HaHUS 8 NOBCEOHEBHOU JHCU3HU — OJis1 ObIMOBLIX HYIHCO, 6 YUeOHOU
oeamenbHOCmu, O/ OXPAaHbl 300p06bs, OE30NACHO20 UCNONb308AHUS MAUUH, MEXAHUZMOB,
MEXHUYECKUX YCMPOLUCME.

Ilpeocmasnams pe3yivmamovl UMepeHull ¢ NOMOWbI0 Mabauy, 2paguxkos u vlasisams Ha
MOl OCHOBe IMNUpUHEecKue 3aeucumocmu( nymu om CKOpPOCMU, CUTbL YNPYeOCHmU Om
VONIUHEHUS  NPYICUMbL, CUTbL MPEHUsi Om CUlbl HOPMATbHO2O OAGNeHUs, Nepuood
MAMEMAMUYECK020 MAIMHUKA OM OIUHbL HUMU, NePUOOa NPYICUHHO2O MASIMHUKA OM MACChl
2py3a U HCecmKOCmu NPYHCUHbL).

THonumame npuryunsl 0eticmeusi NPOCMbIX MeXAHUZMO8, MAWUH, USMEPUMETbHBIX NPUOOPOS,
MEXHUYECKUX YCMPOLCMS.

Ocywecmenams — camMOCmMOAmMeNbHblll ~ NOUCK — UHGOpMayuu  ecmecmeeHHO-HAYUHO20
CO0EPIHCAHUS C UCNOTIL3OBAHUEM PATUYHBIX UCTNIOYHUKOS( YUEOHbIX MEKCMOo8, CNPABOYHbIX U
HAYYHO-NONYJISIPHLIX  U30AHUU, KOMIbLIOMEPHBIX OAHHLIX, 00pazoeamenvhvlx Hnmepnem-
pecypcos ), ee 00pabomky, aHAIU3 6 Yeusix QOopMUpoSanus COOCMEEHHOU NOUYUU NO
uzyuaemol meme U BbINOJHEHUs. YYEOHO-UCCIEO008AMENbCKUX U NPOEKMHbIX padbom no
MexaHuxe.

MougexkyasipHasi pUM3HMKa ¥ TEPMOAUHAMHUKA
BorinyckHUK Ha 6230BOM YPOBHE HAYYUTCSH:

OOBACHATH OCHOBHBIE CBOMCTBAa TaKHUX TEIUIOBBIX SIBICHUN Kak ud@ys3usi, OpOyHOBCKOE
JBIDKEHUE, TEIUIOBOE ABWKEHUE MOJIEKYJ, TEIUIO0OMEH, TerioBoe( TEPMOIMHAMUYECKOE)
paBHOBECHE, arperaTHble COCTOSHUS BELIECTBA U UX W3MEHEHHUS: MCIApEHUE, KOHJEHCalus,
KUIIEHWE, IUIaBJIIEHHWE, KPUCTAJUIM3AIMs, H3MEHEHHUS COCTOSHHUS UACAIBbHOrO Tas3a Ipu
U30IIpOoLECCaXx.

Hcnonp3oBath uznueckre MoIEIN MPU U3YUYEHUH TETUIOBBIX SIBJICHUIM.

OnuchIBaTh TEIUIOBBIE SIBJICHUS HCHONB3Ys (PU3MYECKHE BEIMUYMHBI: KOJIWYECTBO BEIECTBA,
MOJIIpHAasi Macca, KOJMYECTBO TEIJIOTHI, CPElIHsAs KBaJpaTHUyHas CKOpPOCTb, BHYTPEHHSS
JHEPIus, CPENHAsS KMHETUYECKAs: SHEPTHUs Xa0TUYECKOrO ABM)KEHHUs, TEMIIEpaTypa, JaBJIcHHE,
0o0BbeM, yzelbHas TEIUIOEMKOCTh BEIIECTBA, y/AEIbHas TEIUIOTa IJIaBJICHUS, YAelbHas TeIoTa
napooOpa3zoBaHMsl, aOCONIOTHAs BIaKHOCTh BO3/1yXa, OTHOCUTENbHAs BJIAXHOCTb BO3JyXa,
yaenbHas Temiora cropanus Tormsa, KII/ TenmoBoro asurarens.

Hcnonb3oBatek 0003HaueHHE (PU3MYECKUX BEJIWYMH W enuHUI] pusnueckux BennuuH B CU;
MIPaBWJIBHO TPAKTOBATh CMBICI UCIIOJIb3YEMBIX (DU3HUECKUX BEIUYHUH.

[ToHnMaTh cMbICT (PU3MUECKUX 3aKOHOB: COXPAaHEHHs SHEPrUM B TEIUIOBBIX Mpolieccax
(mepBbIil 3aKOH TEpPMOAMHAMUKH), ra3oBble 3akoHbl(  boitns-Mapuotra, ['eif-Jltoccaxa,
Hlapas, o0BbEIMHEHHOTO Ta30BOIO 3aKOHA)BTOPOW 3aKOH TEPMOAMHAMHKH;  YpaBHEHHE
COCTOSIHMSI MJEAIbHOIO ra3a MW OcHOBHOro ypaHeHuss MKT, mpu 3ToM HCHOJIB30BaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTH4YeCKOe BBIPAKEHHE; OOBICHSITH
coJiep’KaHue 3aKOHOB Ha YPOBHE B3aWMOCBSI3H (PU3UUECKUX BEIUUHH.

[IpoBomuTh TmpsiMBIE M KOCBEHHbIE HW3MEPEHUs (U3NUYECKUX BEJIMYUH, OLIEHUBAThH
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEpPEHUH.



BbIMONHATE  3KCIIEpUMEHTANbHBIE  HMCCICJOBAHMS  TEIUIOBBIX  siBIeHM:  auddysum,
TerI000MeHa, U3MEHEHHSI arperaTHBIX COCTOSIHMI BEIecTBAa, MCCICIOBAHUS 3aBUCHMOCTEH
MEXy (PU3MYECKUMH BETMUYNHAMH- MaKPOCKOMMYECKUMHU MTapaMeTpaMH TePMOAMHAMUYECKOM
CHCTEMBI.

Pemate Qu3nueckue 3amauum  Ha OIpeENENIeHHWE XapaKTEPUCTHK W CBOHCTB BEIIECTB B
Pa3IMYHBIX arperaTHbIX COCTOSIHUSX, N3MEHEHHUS! BHYTPEHHEH SHEPIUU, COXPAaHEHHs YHEPTHH
B TEIUIOBBIX MpPOIEccax, OMpeeIeHue MAaKPOCKOMMYECKUX MapaMeTPOB TEPMOANHAMUYECKOM
CHCTEMBI, pemarh 3aJadyd O TEIUIOOOMEHE, M3MEHEHHWU arperaTHbIX COCTOSHHSAX BEIECTBA
UCHOJB3Ys 3HAHHUS (PU3NYECKUX 3aKOHOB, MPEACTABISI pelIeHHe B 001IeM Buie, rpaduyecku
U B YHCJIOBOM BBIPaKECHUH.

BLIIIyCKHI/IK Ha 0a30BOM YPOBHE MOJYYMUT BOSMOKHOCTH HAYYUTLCH:

Ilpusooums npumepsvl NPAKMUYECKO20 UCHONb30BAHUS 3HAHULL O MENL08bIX SGNEHUAX U
QuzuyecKux 3aKoHO8.

Hcnonvzoeamev smu 3HaHUS 8 NOBCEOHEBHOU MHCU3HU — OJis1 ObIMOBLIX HYIHCO, 6 YUeOHOU
oeamenbHOCmu, OISl OXPAHbl 300p06bs, 0E30NACHO20 UCNONb308AHUSA MexXHUYecKux
yempoticma, coono0eHue Hopm IKOI02UYECKOU Oe30nacHOCmu.

Ilpeocmasnams pe3yivmamovl UMepeHull ¢ NOMOWbI0 Mabauy, 2paguxkos u vlasisams Ha
9MOU OCHOBE SMRUPUYECKUe 3ABUCUMOCTU( 3ABUCUMOCHb MeEeMNePamypvl OCMbI8AHUS OM
8pemeHU).

THonumame npunyunvl Oelucmeusi Menio8blX MAWUH, MAWUH, USMEPUMENbHbIX NpUubopos,
MEXHUYECKUX YCMPOLCMS.

Pewamv 3a0auu na npumenenue nepeoco 3AKOHA MEPMOOUHAMUKU K UZONPOYECCAM,
aouabamuieckomy npoyeccy, ONUCbl8amv COCMOSHUE CUCEMbl 6 MePMOOUHAMULECKOM
npoyecce.

Ocywecmenams — CAMOCMOAMENbHBIU ~ NOUCK — UHpOpMayuu  ecmecmeeHHO-HAYUHO20
COOEPIACAHUS C UCNOTILIOBAHUEM PAZTUYHBIX UCTIOYHUKOG( YUEOHBIX MEKCMO8, CNPABOYHBIX U
HAYYHO-NONYJAPHLIX U30AHUU, KOMNbIOMEPHbIX OaHHLIX, 00pazoeamenvhvlx HMumepHem-
pecypcos ), ee 00pabomky, aHaiu3 6 Yeusix PopMUposanusi COOCMEEHHOU NOUYUU NO
uzyuaemot meme u 8bINOIHEeHUs Y4eOHO-UCCIe008amenbcKux u npoekmusix pabom no MKT u
mepmoOUHAMUKe.

DJIeKTPOAMHAMHUKA
BbinycKHHUK Ha 6a30BOM YpOBHE  HAYYHUTCS:

OOBSICHATH OCHOBHBIC CBOWMCTBA 3JCKTPOMATHUTHBIX SIBICHUN (  AJIEKTpU3aIMsl Tell,
B3alMOJEICTBUE 3apsI0B, MOJIAPU3ALMS AUIIEKTPUKOB U NIPOBOJHUKOB, DJIEKTPUUYECKUM TOK
U YCIIOBUSL €r0 CYIIECTBOBAHUS, 3JEKTPUUECKUN TOK B PA3JIMYHBIX CPeax, NMPOBOJUMOCTD
MIOJIYIIPOBOJJHUKOB, HaMarHMYMBAHHWE BEILECTBA, MAarHUTHOE B3aUMOJEICTBHUE, JIEHCTBHE
MarHMTHOIO IOJI1 Ha MPOBOJAHHK C TOKOM M paMKy C TOKOM, MarHUTHOE B3aWMOJEHUCTBHE
MPOBOJIHUKOB C TOKamH, HWHAYKIIMOHHBIM TOK, 3JIEKTPOMarHUTHash WHAYKIUS, AEHCTBUE
BUXPEBOIO  DJIEKTPUYECKOTO MO  HA  DJIEKTPUYECKHE  3apsibl, CaMOMHAYKIUSA,
JIEKTPOMArHUTHBIE ~ KOle0aHMs M BOJIHBL, MOJIApU3alMs  BOJH, HPSAMOJIMHEHHOEe
pacnpocTpaHEHHE CBETa, OTPaKEHUE U MPEJIOMIICHHE CBETa, JUcCHepcusi6 MHTepdepeHuus u
nudpaKIus cBeTa.

Hcnonb3oBath (prznueckre Mo P U3yYEHUH DJIEKTPOMArHUTHBIX SBJICHUH.

OnuchIBaTh 3JIEKTPOMArHUTHBIE SIBIEHUS MCIONB3YS JUIS 3TOro (U3WYECKHe BEIWYMHBI U
MOHATHS: DJIEKTPUUECKUM 3apsii, HAMpPsDKEHHOCTb JJIEKTPUYECKOrO IOJIsl, MOTEHIHMal U
Pa3HOCTb NOTEHIIMAJIOB, HANPSDKEHUE, ITUAIEKTpUYEcKas NMPOHHUIIAEMOCTh BEILECTB, EMKOCTh
KOHJIEHCATOPa, HHEPIUsl JJIEKTPUYECKOTO TMOJs, CHJIAa TOKa, COINPOTHBIICHHE, YAEIbHOE
COIIPOTHBIIEHUE BEIIECTBa, paboTa TOKA, MOIIHOCTh TOKa (cpeaHss u MrHoBeHHas), DJIC,
BHYTPEHHEE CONPOTHBIICHHE BEUIECTBA, MHAYKIMS MarHUTHOrO moiis, cuia JlopeHma, cuia
AmMrepa, MarHuTHas MPOHUIAEMOCTh BemlecTBa, DJC MHAYKIIMU, MarHUTHBIM TMOTOK,
WHIYKTUBHOCTh, JHEPruUsi MAarHUTHOTO TMOJsl, DHEPrusi MarHUTHOTO TIOJIA, OSHEprus
Kos1e0aTenbHON 3JEeKTPOMAarHUTHOW CHUCTEMBI, CKOPOCTh U JITMHA 3JIEKTPOMArHUTHOMN BOJIHBI,
aOCONIOTHBIH M OTHOCUTENBbHBIM IOKa3aTeau MpelomiieHus, (OKyCHOE pacCTOsHUE,
ONTUYECKAs CHJIA JIMH3BI, Pa3HOCTh XO/A, IUIOCKOCTbH MOJISIPU3ALINN.
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Hcnonb3oBatk 0003HaueHUS (QU3MUYECKUX BEIUYUH M enuHUI (uzmueckux BenmuuH B CU,
MIPaBUJIIBHO TPAKTOBATh CMBICI UCIIOJIB3YEMBIX BEJINYUH.

[Torumarh cMbIC (HU3MUECKUX 3aKOHOB: COXPAHEHUs AJIEKTpUdeckoro 3apsana, Kymona, Oma
JUISL ydacTKa LeNH W TONHOW (3aMkHYyTOM menwm), Jxoymnsa- JleHma, 31eKTpoOMarHUTHOU
WHAYKIUU, OPSIMOJIMHENHOIO PACHpOCTPAHEHHUsI CBETA, HE3aBUCHUMOCTH CBETOBBIX ITYYKOB,
OTpaXEHUs CBETAa, IMPEJOMJICHUS CBeTa, MNPUHIMIOB: ['toiireHca, [toiirenca-Openens;
YCJIOBUH WHTEPBEHUMOHHBIX MAaKCUMyMOB W MHWHHMYMOB; YPaBHEHHUE TapMOHHYECKHX
KojeOaHuil B KOHType; ¢opmynsl ToMcoHa, OOBICHIATH COJIEp)KaHHWE 3aKOHOB Ha YPOBHE
B3aMMOCBSI3U (PU3NYECKUX BEITUUHH.

Onpenenarb HaNpaBJICHUS: KYJIOHOBCKMX CHJI, HAIPSKEHHOCTH 3JIEKTPUYECKOIrO IOJ,
MAarHUTHOM MHIYKIIMU, MArHUTHOM COCTAaBJISIONIECH cuiibl JIopeHIa, MArHUTHBIX JIMHUHM T1OJIS
MIPOBOJAHHUKOB C TOKOM, CHJIbI AMIlepa, HHAYKIIMOHHOTO TOKa( MCIONb3ys MpaBwio Jlenna),
XO0J1 Ty4el pH MOCTPOCHUU U300paKEHUN B 3€pKal U TOHKHUX JIMH3AX.

[IpoBoauTh mpsiMble U KOCBEHHbIE M3MEpEeHHUS (PU3MYECKHX BEJIMYMH, OLICHUBAThH
MOTPEMIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN.

PaccunthiBaTh CONPOTUBIEHUE CHUCTEMBI, COCTOALIEH M3 HECKOJIbKUX IPOBOJHUKOB
COEIMHEHHBIX MEXKIY COOO0M.

PaccmaTpuBath mpoiecchl, MPOUCXOSAIINE TPU TAPMOHUYECKUX KOJIeOaHUsIX B KOHTYpE.
OOBACHATH ONTUYECKYIO CHCTEMY IJ1a3a, SIBJICHHWE aKKOMOJAIIMH, BOZHUKHOBEHHUE NIE(EKTOB
3penus ( OJIM30PYKOCTh U TAIbHO30PKOCTh) U CITOCOOBI MX MCIPABIICHHS).

[IpuBoauTh yCIOBHUS, KOTOPBIM JIOJDKHBI  YJIOBJIETBOPSITH KOTEPEHTHBIE HCTOYHUKH,
paccmarpuBaTh cxemy onbita HOHra mno HabOmogeHuro uHTepdepeHInn, HaO0IAATh
BO3HHUKHOBEHHE UHTEP(HEPCHIIMOHHOW KApTHHBI B TOHKUX IJICHKAaX, Kojiern HproToHa.
BbInonHATE 3KCIEpUMEHTAIbHBIE UCCIIEI0BAHUS AIEKTPOMATHUTHBIX SIBIICHUN: AJIEKTPHU3aLUU
T€Jl, B3aMMOJCHCTBUSA 3apsAJ0B, IIOTEHLHAJA 3apsDKEHHOIO IPOBOJHMKA, IOJISAPU3aLUN
JTUAJIEKTPUKA, TPOTEKAHUSl AJIEKTPUUYECKOrO TOKa, NEWCTBHUS MCTOYHMKA TOKA, MATHUTHOIO
B3aUMOJICVCTBUS, D3JICKTPOMAarHUTHOM WHIYKLMH, OTPAXKECHUS MW TNPEIIOMIICHHS CBETA,
BOJIHOBBIX CBOWCTB CBETa; UCCJIEIOBAHUS 3aBUCHUMOCTEH MEXIy (GU3MUECKUMU BEIIUYMHAMH,
IIPOBEPKU THUIIOTE3 IIPU M3YYECHUHM 3aKOHOB: COXPAHEHMS JJIEKTPUYECKOro 3apsaa, KyioHa,
OMa 111 yyacTKa LemnHu, 31eKTPOMArHUTHOM MHIYKIMHU, IPEJIOMIICHUS CBETA.

Pemate 3apaudn, ncronb3ys 3HaHUE 3aKOHA COXPAHEHUsS JJIEKTPUYECKOTO 3apsna, MPUHIAIA
CYNEPIIO3HUIIMKN 3JIEKTPUUECKHUX TMosel, 3akoHOB Kymnona, Oma 11 ydyacTka Lenu IOJIHON
neny, Jxoynsa-JIeHna, 3JIEKTpPOMarHUTHOM WMHIAYKLWHU, NMPSIMOJIMHEHHOTO PacnpOCTpaHEHUs,
OTpaXEHUS W TPEIOMIICHUS CBETa; YpaBHEHUS TapMOHMYECKUX KoJeOaHUW B KOHTYpe,
¢dopmyibl TomcoHa, GopMyJIibl TOHKO JIMH3HI.

BeinmyckHuK Ha 0230BOM YPOBHE NOJIYYHMT BO3MOKHOCTH HAYYHUTBHCH:

IIpusooums npumepvl NPAKMUYECKO20 UCNONLIOBAHUS 3HAHUU O INeKMPOMASHUMHBIX
SABNEHUSAX U PUULECKUX 3AKOHOB.

Ucnonvzoeamev smu 3HaHUus 8 NOBCEOHEBHOU MHCUZHU — O/ ObIMOBLIX HYIHCO, 8 YUeOHOU
0esimenbHOCIU, 015l OXPAHbl 300P06bsi, OEe30NACHO20 UCNONb308AHUS  DJIEKMPOOBIMOGHIX
npubopos.

Ilpeocmasnsams pesynbmamvl usMepeHutl ¢ NOMOWb0 Maodauy, 2pagukos u ulasisimb HA
9MOI OCHOBE IMNUPULECKUE 3A8UCUMOCTU( eMKOCIU KOHOEHCAMOpa Om pacCmOsHUSA MeHCOY
NIACMUHAMU, NIOWAOU NAACTUH U 3ANOJHAIOWEN KOHOEHCAmop cpeodbl, CUlbl MOKA Om
HanpsajceHuss Mexcoy KOHYAMu y4acmKa yenu, 31eKmpuiecKko20 CoOnpomueieHus npo8ooOHUKA
om e20 ONUHbL, NIOWAOU NONEPEUHO20 CeHeHUsl U MAMepudand, yeia npeiloMieHUst C6emo8o2o
nyuKa om yaaa naoeHus).

Ilonumame npunyunvl Oeticmeusi d1eKmpudeckux Ovlmosvlx npubopos( UCMOYHUKOS MOKA,
HacpeeamenbHuIX INEMEHMO8, 0CEeMUMENbHBIX NPUOOPOS U M.0), KOHOEHCAMOPO8 PA3IUYHbBIX
8UO08, INEKMPOUSMEPUMETLHBIX NPUOOPOS, MPAHCHOPMAMOPOS, INEeKMPOMASHUMOS, peie,
anekmpoogueamenet, NOJYNPOBOOHUKOBLIX NPUOOpos( O0u0008), NPUHYUnsvl pPaoUoCea3u U
menesuderus, NpUHYUNsl Oelicmeus onmuyeckux npubopos ( npusm, AuUH3 U ONMUYECKUX
cucmem Ha UxX OCHoge;
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Ocywecmenams — CAMOCMOAMENbHBI ~ NOUCK — UHGOpMaAyuu  ecmecmeeHHO-HAYYHO20
CO0epIHCAHUS C UCNONB30BAHUEM DATUYHBIX UCTNOYHUKOS( YUEOHbIX MeKCmMOo8, CNPaBoYHbIX U
HAYYHO-NONYJAPHLIX U30AHUU, KOMNbIOMEPHBIX OaHHLIX, 00paszoeamenvHvlx HMumepHem-
pecypcos ), ee 00pabomky, aHAIu3 6 Yeusix POpPMUpoSanusi COOCMEEHHOU NOUYUU NO
uzyuaemol meme U BbINOJHEHUS YYEOHO-UCCLe008AMENbCKUX U NPOEKMHbIX padbom no
NEeKMPOOUHAMUKE U ONINUKE.

OcCHOBBI CHIENUAJIBLHON TEOPHH OTHOCUTEIHLHOCTH
BbinyCKHUK Ha 02a30BOM YPOBHE HAYy4YHUTCH:

OrnuceiBaTh TPOTUBOPEUMS MEXKIY MPUHIMIIOM OTHOCUTENIbHOCTH [anmuies u 3aKoHaMU
ANEKTPOAUHAMUKH, OJKCHEPUMEHThl IO OIpPEAEJICHUI0 CKOPOCTU CBETa OTHOCHTEIHHO
paznnunbix MCO.

®opMyIMpoBaTh U MOHUMATh MOCTYJIATHI CIICHUAIBHON TEOPUHM OTHOCUTENbHOCTH ["anmuies u
DUHIITEHHA.

[Tonnmarsp xapakTep 3aBUCUMOCTH, CBSA3BIBAIOIIEH SHEPTHUIO U UMITYJIEC 0€3MaCCOBBIX YACTHIL;
3aBUCUMOCTH, CBSI3BIBAIOIICH PENITUBUCTCKUE SHEPTUIO U UMITYJIbC YACTHUIIBI C €€ MACCOM.
OOBACHATH (PU3NYECKUN CMBICIT BEJIMUMH, BXOAAIIMX B popMyny DUHIITEHHA.

BLIIIyCKHI/IK Ha 0a30BOM YpPOBHE MOJYYMUT BO3SMOKHOCTH HAYYUTLCH:

CDOpM)UZupOGGWlb 6b1600bl U3 COOMHOUIEHUU CEA3bI8AIOWUX  PEeIAAMUBUCNICKUE JHEp2Uo U
UMNY1bC yacmuysvl C ee MCZCCOZZ, npoeodumb aHaiu3 nojly4eHHbvlx COOMHOWEHUIL.

KBanToBas puzuka. ®u3zuka aroMa 1 aTOMHOI0 si/Apa
BrinyckHUK HA 6a30BOM YPOBHE HAYUYMTCH:

OOBACHATH OCHOBHBIE CBOWCTBA KBAHTOBBIX SIBJICHUH: (OTO3((EKT, CBETOBOE HaBlICHHE,
PaaUMOAKTUBHOCTb, IIOIJIOIIEHWE M MWCIIyCKaHUE CBETa aTOMAaMM, CIEKTPbl M3JIy4EHHUs U
IIOTJIOLIEHUS], PAaJMOAKTUBHBIE M3JIYy4YEHUs, SACPHBIE PEaKUUU, MOHU3UPYIOLIEE WU3Iy4YCHHE,
MIpeBpaIleHIe HIEMEHTAPHBIX YacTUll, (PyHIaMEeHTaIbHbIC B3aHMO/ICHCTBHSL.

Hcnonb30Batk pU3MUECKrUe MOACIH NPU U3YYEHUU KBAaHTOBBIX SIBIICHUM.

OnuceiBaTh KBAHTOBBIE SIBJICHHS, MCHOJB3YS JUIS 3TOr0 (PU3MYECKHE BEIMYMHBI: CKOPOCTh
JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa W3JIYy4E€HHMs, SHEPrUsl KBAaHTA, IOCTOSHHAS
IInanka, aTOMHas €QMHMIIA MAcCChl, 3apA10BOEC U MACCOBOE YMCIIA, DHEPIUs CBSA3H U yAEIbHAs
JHEpPrus CBSA3M ATOMHOIO s7pa, MEpUOJ IoJypaclana, IOIVIOLICHHAs [03a W3JIY4EHHs,
MOIIHOCTH ITOIVIONIEHHOM J103bI, SKBUBAJIEHTHAs 03a.

Hcnonb3oBarte 0003HaueHUsT (PU3MUECKUX BEIMYMH U eAMHUL pu3udeckux BeauuuH B CU,
MIPaBWJIBHO TPAKTOBATh CMBICI UCIIOJIb3YEMBIX (DU3HUECKUX BEIUYHUH.

OnuceiBaTh JBOWCTBEHHYIO NPUPOAY CBETA, OOBACHATh €€ Ha OCHOBAaHUM THUIOTE3bl 1€
Bbpoiins; nmoHMMaTh OCOOEHHOCTH MHUKPOOOBEKTOB, H3Yy4aeMbIX KBAHTOBOM MEXaHMKOM,
HEBO3MOKHOCTb IIOJIHOCTBIO OIUCaTh HMX C IIOMOIIBIO KOPIYCKYJISPHOM WM BOJHOBOU
MOJENN:  OOBSCHATH  B3aUMOCBSA3b  (PU3MUECKMX  BEJIMYMH B COOTHOLICHMSX
HeornpeneneHHocTei ['elizendepra.

[IpuBOoaUTE mNpHUMEpHI SBICHHM, NOATBEPKAAIOLIIUX KOPIYCKYJISIPHO-BOJHOBOW JIyaJIM3M,
[IPUMEPBI DIKCIIEPUMEHTOB, MTOATBEPK AKX TUIIOTE3Y Ae-bpoiis.

[Tonumarb cMmbica (pU3MUECKUX 3aKOHOB M IOCTYJIATOB JJIsi KBAHTOBBIX SIBJIEHUI: 3aKOHOB
¢doroaddexra, nmocrynaro bopa, 3aKOHOB COXpaHEHMs HHEPIUH, DJIEKTPUUYECKOTo 3apsja,
MaccoBOI'0 U 3aps0BOr0 4HCeN, 3aKOHA PaJHOAaKTUBHOIO Pacnaza, ypaBHEHHs OWHIITEHHA
s potorddexta, 0OBACHATH COAECpPKaHUE 3aKOHOB Ha YpOBHE B3aUMOCBS3HM (PU3MUECKUX
BEJINYMH.

Pemrats 3aa4u ¢ HUCIOIB30BAHMEM 3aKOHOB COXPAHEHUS DHEPIUU, DJIEKTPUUYECKOrO 3apsna,
MacCOBOI'0 U 3apsI0BOTO YHCEN, 3aKOHA PAJMOAKTUBHOTO pacnaza .

[ToHnMaTh TPUYMHBI PaAJMOAKTUBHOCTH, CIOCOOBI PAaJUOAKTUBHOIO pacmana, OOBACHATH
IIpaBUjIa CMELICHUS IPU paIMOaKTUBHBIX paclaaax.

IToHMMAaTh NPUHIUI JO3UMETPA.

[lonumarp 5SKoOJOTHYECKHE MPOOJIEMbI, BO3HUKAIOIIME MPH HCHOJIb30BAaHUM ATOMHBIX
anektpocTaHuui(ADC). Ilytm pemieHus 3THX mpoOseM, NEpPCIEeKTUBbI HCIOIb30BaHUA
ATOMHOW SHEPIeTHKHU.

BbinmyckHuK Ha 0230BOM YPOBHE IOJIYYHMT BO3MOKHOCTh HAYYHUTBHCH:
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IIpusooums npumepvl NpaKMU4ecKo2o UCHONL3OBAHUA 3HAHUU O KBAHMOBLIX ABNEHUAX U
Qu3uUeCKUX 3aKOHAX, NPUMepPbl GIUAHUSL PAOUOAKMUBHBIX UZTYYEHUU HA HCUBbIE OPSAHUZMBL,
UCNONbL306aMb MU 3HAHUA 8 NOBCEOHEHOU MHCUSHU — 8 OblMmy, 6 YY4eOHbIX yensx, O/
COXpaHeHUst 300P08bsL U COONI00EHUsL PAOUAYUOHHOU DE30NACHOCTIU.

Ilonumame npunyun Oelicmeus 1a3epos, NPUEOOUMsb NPUMEPbL UCNONb308AHUSL COBPEMEHHBIX
JIA3EePHBIX MEXHON02UL, NOHUMAMb OCHOBHbLLE NPUHYUNDL, NOJONCEHHbIE 8 OCHOBY pabombl
AMOMHOU  IHep2emuKU, USMEPUMENbHbLIX Npubopos, (usuieckue OCHOBbL UX pabomul,
UCNONL308AHHBIE NPU UX CO30AHUU MOOETU U 3AKOHbI (DUIUKUL.

Obvacuamb 0CHOBHble nonoxcenus meopuu bopa ona amoma 600opoda, UCHOIBL306AMb
SHep2eMU4ecKyr0 OUazpammy 0Jisi 00BACHEeHUs: CNeKMPO8 UCHYCKAHUL U NO2LOUJeHUSl amoMd
8000po0a.

Paccmampueamv  memoovl  pecucmpayuu - UOHUBUPYIOWUX — PAOUOAKIMUBHBIX — SO0EPHLIX
UBTYYeHULL;, MemoObl 3auumsl OM PA3HBIX BUO0E8 PAOUOAKINUBHO20 U3TYUEHUS.

Pewams 3a0auu ucnonvsys 3nanue ypasuenus JuiHwmetina 0 homodppexma, nocmynamos
bopa. Ilpasuna keanmosanus, 3aKOHO8 pAOUOAKMUBHO20 pACNAOd, NPABUN CMeUjeHUs
npuanbpa u bema-pacnadax. 3aKOHO8 COXPAHEHUs JJEeKMPU4ecKozo 3apaoda. DHepeuu u
UMNYIbCA NPU A0EPHBIX PEAKYUSIX.

Ocywecmensams — CAMOCMOSMENbHBII  NOUCK — UHGOpMaAyuu  ecmecmeeHHO-HAYYHO20
CO0EPIHCAHUS C UCNOTILIOBAHUEM PATUYHBIX UCTNOYHUKOS( YUEOHbIX MEKCMOo8, CNPABOYHbIX U
HAYYHO-NONYJISIPHLIX  U30AHUU, KOMHbLIOMEPHBIX OAHHLIX, 00pazoeamenvhvlx Hnmepnem-
pecypcos ), ee 00pabomky, aHAIU3 6 YeusiX QOpPMUpoSanus COOCMEEHHOU NOUYUU NO
uzyuaemol meme U BbINOJHEHUS. YYEOHO-UCCIEO008AMENbCKUX U NPOEKMHbIX padbom no
KB8AHMOBBIM ABTIEHUSM.

Crtpoenue Bcenennoi
BrinyckHUK Ha 6a30BOM YPOBHE HAYUYMTCH:

[ToHnMarh OCHOBHBIE METOJIbI UCCIIEIOBAHUS YAalIeHHBIX 00heKTOB Bcenennoil. OnuckiBath
ctpykrypy Comuna u ¢usmueckue mporecchl, npoucxossnpe Ha ConHiE; OOBACHATH
ocobennoct ctpoenust Conneuynoit cucrembl( CosHIA, TUIAHET, HEOECHBIX Te), ABHKCHUS
TJIaHET U HEOECHBIX Te( aCTEPOUJIOB, KOMET, METEOPOB).

[IpuBoIUTE (PU3NYECKUE XapAKTEPUCTHKU 3BE3]l M paccMaTpuBaTh (PU3MYECKHE MPOLECCHI,
MIPOUCXOJISIINE CO 3BE3/IaMH B MTPOIECCE IBOTFOIIHH.

[Tonumars ocoOeHHOCTH cTpoeHus ['amakTuku, JOpPYruX 3BE3JHBIX CHCTEM, MaTepuu
Bcenennoi.

BeinmyckHuK Ha 0230BOM YPOBHE NOJIYYHMT BO3MOKHOCTH HAYYHUTBHCH:

Vkazvieamv obwue ceoticmea u paziuuus niamem 3eMHOU 2PYNNbL U NIAAHEM-2USAHMOB,
manvix men ConHeuHou cucmemul U OONLUUX NIAAHEM.

Hcnonvzosams kapmy 36e30H020 Heba npu acmpoOHOMUYECKUX HAOTI00EHUSIX.
Bocnpouzeooums cunomesy o npoucxoxcoenuu  ColHeyHOU cucmemsl;,  ONUCLIBAMND
asoatoyuto Beenennou coenacno eunomese bonvuiozo é3puisa.

YueOHO-TeMaTHUYECKHIi IJIaH

10 Ki1ace 11 KJ1acc UTOI0
Tema
Du3nKa M eCTeCTBEHHO-HAYYHbIH MeTO0/ 2 2
TO3HAHUSI IPUPOIBI
MexaHHKa 37 7 44
Kunematuka 14
JluHamuka 12
3aKOHBI COXPAHECHUS B MEXaHHUKE 9
CraTtuka u TuIpOoCTaTHKa 2
Konebanus u BoIHEL 7
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MoJiexyasipHas (pM3HKa M TEPMOAUHAMHKA 15 15

MorekyssipHas pu3nka 10

TepmoanHaMuka 5

DJIEKTPOAMHAMHMKA 14 35 49

DIeKTpOoCTaTHKa 7

TlocTOsITHHBII TOK 7

MaruutHoE 1101

9HeKTp0MaFHI/ITHaH HHOYKIOWA

DNeKTPOMarHUTHHIE KOJICOAHUS U BOJIHBI

FGOMCTpI/I‘leCKaﬂ OIITHKA

BonHosas onrtuka

NN (N0

OcHOBBI CHIENUATBHON TEOPHUU
OTHOCUTEJIbHOCTH

KBantoBas ¢pusuka. ®u3znka aromMa u 16 16
aTOMHOTIO siIpa

KBaHTEI 1 aTOMBI

AToMHOE AAPO U 3JIEMCHTAPHBIC YaCTUI I

ConHeuHas cucreMa

7
9
Ctpoenue Bcenennoii 8 8
3
5

3Be3abl ¥ TAIAKTHKU

UTOrOo 68 68 136

Conep:xanue yueOHOro npeamera
PDu3NKa M eCTeCTBEHHO-HAYYHbINH METO/ NIO3HAHUSA IPHPOABI
®dusnka — pyHAaMeHTalIbHas HayKa o pupoje. MeToabl Hay4HOro UCClIeA0BaHMs (PU3HMUECKUX
sBiieHui. MozenupoBanue (pU3NUECKUX SIBICHUN U TiporieccoB. PU3NYECKUI 3aKOH — MPaHULIbI
IpUMEHUMOCTH. PU3HUecKue TEOPUH U MPUHIMIT COOTBETCTBUSA. Poib 1 MecTo pu3mku B
(hopMHpPOBaHNN COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B IPAKTUIECKOH eI TETHHOCTH JTFO/ICH.
Duzuka u Kyromypa.

MexaHnuka

Kunematuka

I'paHu1IBI MPUMEHUMOCTH KJIaccuueckoi MexaHukH. [lonoxxenue tena B mpoctpancTse. CriocoOb!
OTNMCAaHUs MEXaHUYECKOTo JIBMKeHus. Cuctemsl oTcuera. BaxHeillne kuHeMaTH4eckue
XapaKTEPUCTHKHU — IEPEMELIEHNE, CKOPOCTh, YCKOpeHHUE. [IpsAMonnHeliHoe paBHOMEPHOE IBUKEHHUE.
OTtHocuTenbHOCTH ABMKeHUs. Clio)keHne nepeMenieHnii u ckopocteil. CpeaHsis CKOpOCTb.
[TpsmMonuHeitHOe paBHOYCKOpEeHHOE ABIKkeHre. CBoOoaHOE nMajeHue. PaBHOMepHOE IBUKEHUE 110
OKpPY>KHOCTH. YTII0Basi ckopocTh. [lepuon u yactora BpameHus. CKOpocTh U YCKOPEHUE ITPU
PaBHOMEPHOM JIBUKEHHUH 110 OKPYKHOCTH. OCHOBHBIE MOJIENH TE€ U JBUKCHUMN.
JAnnamuka

Bsaumopeiicteue ten. Macca. Cuina. [Ipuanun cynepno3unuu cui. CHilbl B MEXAaHHUKE. 3aKOHBI
BcemupHoro tarorenus. J|BukeHue miaHeT U HCKYCCTBEHHBIX CIIYTHHKOB. Bec Tena. HeBecomocTs.
Hedopmaruu. Cuna ynpyrocti. 3akoH ['yka. Cuna TpeHus. 3akoH cyxoro TpeHus. MHepruanbHas
cUcTeMa oTcueTa. 3aKOHbl MexaHUKU HbroToHa.
3aKOHBI COXpaHeHUs!
NMnynsc MmaTeprallbHON TOYKHU M CUCTEMBL. VI3MEeHeHne U coXpaHeHue uMIyibca. Mcnonvzosanue
3aKOHO8 MEeXAHUKU 0151 00BACHEHUS O8UNCEHUS HeOeCHbIX mel U OJi pa36Umusi KOCMU4ecKux
uccneoosanui. Mexanndeckas pabora . MomuocTs. [lorennmanbaas sueprusi. Kunernueckas
sHeprus. MexaHudeckas SHEpPIUsi CUCTEMbI Tell. 3aKOH COXpaHeHHs MeXaHu4ecKoi sHepruu. Pabora
CHJIBI.
CraTtuka ¥ ruApOCTaTUKA
Pagnosecue mamepuanvnoii mouxku u meepoozo mena. Ycnosus pasnogecus. Momenm cunul.
Pasnogecue srcuokocmu u 2asa. /leudsicenue sHcuokocmeli u 2azos.
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Mexannuyeckue KoJe0aHUsSI M BOJTHBI
CBoOoaHBIC U BBIHYK/ICHHBIE KOJIeOaHus. Y CIIOBUS BOSHUKHOBEHHS KoJieOaHn. MexaHn4eckne
Kosebanus. JlnHaMuKa MexaHn4eckux KojeOanuii. 'apMonnyeckue konebanus. MaremMaTHUECKUI U
NpYXUHHBIA MasTHUK. [IpeBpaiiienust sHeprun npu KosiebaHusx. BeiHyX1eHHbIE KoeOaHusl.
Pe3onanc. Mexanuueckue BosIHbI. 3ByK. CBOMCTBA BOJIH U OCHOBHBIE XapaKTEPUCTUKU. DHEPTHUS
BOJIHBI.

Mouekyasipaas pu3uka ¥ TepMOAUHAMHKA

Mouaexkyasipaasi puzuka

Monexynapuo-kuneruueckass teopuss (MKT) crpoenust BemiectBa M €€ IKCIEPUMEHTAJIbHbBIC
nokasarenbcTBa. Pa3mepbl moiiekyn. bpoyHoBckoe nBmxeHue. Cuibl B3aUMOJEHCTBUSL MOJIEKYJI.
AOcomoTHas TemIeparypa Kak Mepa CpeJHeld KMHETHYECKOW SHEPrHU TEIJIOBOTO JBMKEHHS YacTHUI]
BemiecTBa. Mojens uupeanbHoro rasa. [laBnenwe raza. OcHoBHoe ypaBHeHnne MKT.YpaBHenue
COCTOSIHMSI MICAIIBHOIO ra3a. YpaBHenue MenpeneeBa—Knanenpona. 'a30Bbie 3aKOHBI.
ArperaTHble COCTOSIHUS BemiecTBa. Mooenv cmpoenus scuokocmeti. HacwlmeHnnslil map. BiaxkHocTts
Bo3yxa. CBOICTBA KUAKOCTEW U TBEPJBIX TEIL.

TepmoauHaMuka

Buytpennss sueprusi. Pabora u Temonepenada Kak crnocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHH.
[lepBbIil 3aK0H TepMOAMHAMHUKHU. lIprMeHeHue MnepBOro 3akOHa TEPMOAMHAMUKH K H30IPOLIECCAM.
HeoOpaTMOCTh TEIUIOBBIX TpoleccoB. [IpUHIMIBI OEHCTBHS TEIUIOBBIX MamuH. BTopoil 3akoH
tepmouHamMuku. KIIJI TerioBsIX aBUTATENECH.

DJIeKTPOANHAMMKA
JIEKTPOCTATHKA
Dnektpusanus. DIEKTPUUECKUN 3apsl. 3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsiga. DIIEKTPUUECKOe
nosie. 3akoH Kysnona. HanpsbkeHHOCTh 37€KTpoCcTaTuuecKoro mojst. [IpuHiun cyneprno3unuu momiei.
[IpoBoaHMKH, TOTYNPOBOJHUKKA W IUANIEKTpUKU. Paborta anekrpocrarmyeckoro mosns. [loTeHmman
3JIEKTPOCTATHYECKOTO  MOJISL. Konnencarop. DNeKTpOEMKOCTh KOHACHCATOpa. OHEPrHs
3IEKTPUUYECKOTO MOJIA.
[ToCTOSIHHBIM 3JIEKTPUYECKUM TOK. ONEKTPOABMXKYIIass cuwia. 3akoH Owma A MOJHOM LEMH.
DNEeKTpUYeCKUii TOK B MPOBOAHMKAX, SJEKTPOJIMTAX, IMOJYIPOBOJHUKAX, Ta3aXx M BaKyyMe.
Ceepxnposooumocme.
IHocTosiHHBIN TOK
[TocTosiHHbIM 3nekTprueckuil Tok. 3akoH Oma nis yyactka uenu. PaboTa 1 MOITHOCTh TOKa. 3aKOH
Jlxoyns-Jlenna. OnektpoaBwkymas cuia. 3akoH Owma s nonHod uenu. CompOTHBIIEHHE.
[TocnenoBarensHOE M MapaJIEIHbHOE COSAMHEHUE TTPOBOTHUKOB.. DIIEKTPUUECKHI TOK B IPOBOTHUKAX,
ANEKTPOJIUTAX, MONYIIPOBOIHUKAX, Ta3ax U BakyyMme. Ceepxnposooumocme.
MarnuTHoe nmoJie
MarnutHoe nosie. Bzaumozaencteus TokoB. MHAYKIHMS MarHUTHOTO noJis. [[elicTBUe MAarHUTHOTO OIS
Ha MTPOBOJIHUK C TOKOM U JBIKYIIYIOCS 3apsikeHHY0 yactuily. Cuiia Amriepa u cuia JlopeHiia.
DNeKTPOU3MEpUTENbHbIE MPUOOPHI. MarHuTHBIE CBOMCTBA BEIIECTBA.
DJIEKTPOMATHUTHASA UHIAYKUIMS
SIBneHue NEeKTPOMArHUTHON MHAYKIIMU. MarHuTHBIN NOTOK. 3aKOH AJIEKTPOMAarHUTHON MHAYKIIMH.
OnexkrpomarauTHoe none. [lepemennsiit Tok. [Ipasuno Jlenya. SIBieHne caMOMHIYKITUH.
WHIYyKTUBHOCTD. DHepaus 31eKmpoMaAcHUMHO20 NOJA.
DJIEKTPOMATHUTHBIE K0JIEOAHUS U BOJHbI
OnexkTtpoMaruuTHele  kojeOanusa. KoneGartenbHblii  kKOHTYp. [IpeBpamieHue oSHeprum  mpu
AJIEKTPOMArHUTHBIX KOJEOaHMSIX. AHAJIOTHS MEXKIYy MEXaHMYECKUMHU ¢ JJIEKTPOMAarHUTHBIMHU
koneOanusMu. llepeMeHHbIN dnekTpudeckuii TokK. IIpom3BoACTBO, mepegadya W MOTpeOJICHHE
anekTposHepruu. Tpanchopmaropsl.
OnekTpoMarHuTHbIe BOJHBL. [llkana snexkTpoMarHUTHBIX BOJIH. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH.
JlnanazoHbl DJIGKTPOMAarHWUTHBIX M3JIYYCHHH W WX MpakTH4Yeckoe mnpumeHeHue. I[lepemada
MH(OPMAIIUY C TIOMOIIBIO AJIEKTPOMArHUTHBIX BOJIH.
I'eomeTpuueckasi onTuka
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I'eomeTrprueckas onTtuka. McTouHuKH cBeTa. 3aKOH NPSIMOJIMHEMHOIO pacpoOCTPAaHEHUs CBETa. 3aKOH
oTpakeHus cBera. [locTpoeHue n300pakeHUs B IUIOCKOM 3epKaie. 3aKOH IPEIOMJICHUS CBETa.
Hucnepcust cBeta. JIunzel. Onrtudeckas cuia auH3bL [locTpoeHne n3obpaxenuil B nuH3ax. a3 u
3penue. ONTUYECKHe MPUOOPHI.

BoJsHoBas onTuka

BonnoBeie croiicTBa cBeta. BosnoBor (ponT. [lpunnun [Mtoiirenca. Muatepdepenmus. ducnepcus.
Hudpaxus. Audpakuuonnas pemerka. [lonepeunocts cBeToBBIX BosH. [lonspu3anms cBeta.

OcHOBBI ClIENMAJIBHON TEOPHUH OTHOCHTEIbLHOCTH

MHBapnaHTHOCT, MOAYNSI CKOPOCTH CBeTa B BakyyMme. [IpMHIMI OTHOCHUTENBHOCTH ODWHINTEHHA.
CBsI3b MacChl ¥ SHEPTHH CBOOOTHON YaCTHIIBI. DHEPTHUS TOKOSL.

KBanToBas ¢puzuka. @®u3uka aToMa 1 AaTOMHOI0 siipa
KBaHTBI U aTOMBI
CaetoBbie kBaHTHI. [ unoreza M. Ilnanka. dorosnekrpuuecknii 3pdext. YpaBHeHHE DUHIITEHHA TS
dorordpdexkra Doton. JlaBnenme cBera. KopmyckymsipHo-BomHOBOW nyanusMm. CoomHouieHue
Heonpedenennocmeli I etizenbepea.
[Inanerapnas wmopnenbp aroma. Teopus bopa. Crnekrtpel wusnydeHus. CHEKTpbl MOIVIOIIECHHUS.
Crnektpanbubiii aHanu3. OObsACHEHUE JHMHEHYaTOro CIEKTpa BOJOpPOJa Ha OCHOBE KBAaHTOBBIX
nocTyJsaToB bopa.
ATOMHOE SIIPO M 3JIeMeHTAPHbIe YaCTULIbI
CocraB u cTpoeHHE aTOMHOTO s1pa. Snepusie cuibl. Jlepekt maccbl. DHEprUs CBSA3H aTOMHBIX sIEp.
Bubl painoakTHBHBIX MPEBPAILICHUH aTOMHBIX sIIIEp.
3aKkoH paJuOaKTUBHOTO pacrana. SAnepueie peakuuu. llenmnas peakius neneHus suep. SnepHbiit
peaxTop.
OnemeHTapHble YacTullbl. DyH/1TaMEeHTaJIbHbIE B3aUMOJICHCTBUS. SIepHast SHEpreTHKaA.

Ctpoenue Beesiennoii
CosnHevyHasi cucrema
Connne. Conneunas cucrtema. [lmanetrst u npyrue Tena CosHeuHnoit cuctembl. CoBpeMEHHBbIE
MIPEJICTABJICHUSI O TIPOUCXOXKIEHUU U 3BOIOIMH CONTHIA U 3BE3].
3Be3nnl u [NanakTukn
3Be3apl. Pusnyeckue xapakTepuctuku 3Be3rn. Kimaccudukarnus 3Be3n. 3Be3fbl M HUCTOYHHKH HX
sHepruu. ['anaktuka. [IpeacraBiieHne o CTpPOCHUH U SBOIIONMU BeeneHHoi.

KOHTpOJIb YPOBHHA NOCTUKCHUSA IMINIAHUPYEMBIX PE3YJbTATOB OCBOCHHUSA IMMPOTrPaMMbI

. OneHka «5» CTaBUTBCS B TOM Cllydae, €ClIU y4aluiicsa NOKa3bIBaeT BEPHOE IOHUMAaHHE
(bu3M4ecKoil CyIIHOCTH pacCMaTPUBAEMBIX SIBIICHUH 1 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK ke
IIpaBWJIbHOE OIpeieieHre (PU3NUECKUX BEIMUNH, UX €IUHUL U CIOCOO0B U3MEPEHHUS: TPABUIBHO
BBINOJIHSAET YEPTEXKHU, CXEMBbI U IpauKU; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHY, COIPOBOXKIAET
paccka3 cOOCTBEHHBIMH NIPUMEPAMHU, YMEET IPUMEHATh 3HaHUS B HOBOW CUTYalluU IIPU BBHIIOJHEHUH
IIPAKTUYECKUX 3aJJaHHi; MOXKET YCTAHOBUTH CBSA3b MEXAY U3Y4a€MbIM U paHEe NU3YyUCHHBIM
MaTepuajIoM Mo Kypcy (GU3MKH, a TAK)KE C MATEPHAJIOM, YCBOCHHBIM MPU U3YUYEHUU APYTUX
IIPEIMETOB.

. OneHka «4» CTaBUTHCS, €CIIM OTBET YUYEHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM Ha
OLIEHKY 5, HO JlaH 0e3 MCI0JIb30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHS
3HaHUH B HOBOM CUTyallMH, 6€3 UCITOJIb30BAaHNUS CBSI3€H C paHee N3YYEHHBIM MaTepUaIoM U
MaTepHaioM, YCBOCHHBIM MIPU U3YYEHHUH JIp. PEIMETOB: €CIIU YUalLIHics JOMyCTHII OJTHY OLIHOKY
WK He OoJiee IBYX HEAOYETOB U MOKET X UCIPABUTh CAMOCTOSITENILHO HIIM C HEOOJIBIION MOMOUIBIO
YUUTEIS.

. Onenka «3» CTaBUThCS, €CIIU yJYallluics MPaBUIIbHO TOHUMAET PU3NYECKYIO CYIIHOCTh
paccMaTpUBaEMbIX SABJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/IEIbHbIE TPOOETBI B
YCBOEHHMHU BOIIPOCOB Kypca (PU3MKH, HE MPEMATCTBYIONINE AaIbHEHIIIEMY YCBOEHUIO BOIIPOCOB
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MPOrPaMMHOTO MaTepHalia: yMeeT IPUMEHSITh IMOJYICHHbIC 3HAHUS MPU PEIICHUH MPOCTHIX 337124 C
MCIOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSETCS P PEIICHUH 3a]a4, TPEOyIOImUX
peoOpa3oBaHus HEKOTOPBIX (OPMYII, TOMYCTUI HE OoJiee OAHON Tpy0oil OIIMOKY U IBYX HETOYETOB,
He OoJiee 0THOM TPpyOO U OHOW HErpyOoii OIMOKH, He O60see 2-3 HerpyObIX OMMUOOK, OTHOM
HErpyOo# omMOKK U TPEX HETOUYETOB; AOMYCTHUI 4-5 HETOUETOB.

. OneHka «2» CTaBUTCS, €CIU yJallluicsl He OBJIa/Ie]l OCHOBHBIMU 3HAHUSMU U YMEHUSMU B
COOTBETCTBHUH C TPEOOBAHUSMU MPOTPAMMBI U IOIYCTHII OOJIbIIE OMHOOK U HEIOYETOB YeM
HEO00XO0IUMO ISl OLIEHKH «3».

OueHKa KOHTPOJILHBIX PadoT

. Onenka «5» cTaBUTCS 3a padOTY, BHIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIMOO0K U HEA0UYETOB.

. Onenka «4» cTaBUTCA 32 padOTY BBINOJIHEHHYIO TIOJTHOCTBIO, HO MTPU HAJIMYMU B Hel He Ooree
OJIHOM TpyOOH 1 OJTHOU HErpyOOi OIIMOKH U OJTHOTO Heouéra, He Oosee TpEéX HEe0UETOB.

. Onenka «3» CTaBUTCS, €CITM YYSCHUK TIPABIIILHO BBITIOJIHUI HE MeHee 2/3 Bcei paboThl Win

JOMYCTUI He 60os1ee 01HO# Tpy0oit OmMOKK M IBYX HEIOUYETOB, HE O0JIee OHOM rpy0oit OTMOKH 1
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OIMMOOK, OTHOW HErpyOoil OMMOKY U Tpex
HEJI0YETOB, NIPU HATMYKU 4 - 5 HEIOUYETOB.

. OneHka «2» CTaBUTCS, €CITU YHUCIIO0 OMHUOOK M HEJJOYETOB MPEBBICHUIIO HOPMY ISl OIEHKH 3 WU
MPaBUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

OneHka J1a00paTOPHBIX PadoT

. OnenHka «5» CTaBUTCS, €CITU yYalIUNCs BBIMOJIHIET paboTy B MOJHOM 00beMe C COOIII0IEHUEM
HE0OXO0IMMOM MTOCIICIOBATEILHOCTH IIPOBEICHHS ONBITOB U U3MEPEHHUIA; CAMOCTOSTSIIEHO U
paloHaIbHO MOHTUPYET He00X0uMOoe 000pyI0BaHKE; BCE OIMBITH IPOBOAUT B YCIOBUSIX U
peKHMax, 00ECIICUNBAIONIUX ITOJTYICHHUE TPABIILHBIX PE3YIbTATOB U BHIBOJIOB; COOJIFOIaeT
TpeOoBaHUs paBUI O€30MACHOCTH TPYAQ; B OTUETE MPABHIIBHO M aKKYPATHO BHITIONHSET BCE 3aIKCH,
Ta0JIUIIBI, PUCYHKH, YEPTEKH, TPA(UKH, BEIYUCICHUS; IIPABUILHO BBITIONHSICT aHATN3 MOTPEITHOCTEH.

. OreHka «4» CTaBUTCS, €CITM BBITIOJHEHBI TPEOOBAHUS K OIIEHKE «5» , HO OBUIO JIOMYIIEHO JIBa -
TpHU HeJoueTa, He 6osee 0JHOM HerpyOol OMMUOKH U OJJHOTO HEA0UETA.
. OreHka «3» CTaBUTCS, €CIIM pab0Ta BHIIMOJIHEHA HE TIOJTHOCTBIO, HO 00hEM BBIITOJIHEHHOMN

YaCTH TaKOB, TTO3BOJISET MOJMYUYUTh MPABUIIBHBIE PE3YJIbTATHI U BBIBOJIBI: €CJIM B XOJI€ MPOBEICHUS
OTIBITa U U3MEPEHUI ObLIN AOMYIIEHBI OIIUOKH.

o OreHka «2» CTaBUTCs, €Clid paboTa BHITIOJIHEHA HE MTOJTHOCTBIO M 00BEM BBITIOJIHEHHON YacTH
paboOTHI HE TIO3BOJISAET ClIENATh MPABUIBLHBIX BHIBOJOB: €CIIH OIBITHI, U3MEPEHHUS, BBIYUCIICHHUS,
HaOII0ICHUS TPOU3BOIMINCH HETIPABIIIBHO.

. Bo Bcex cinyyasx olieHKa CHIKAETCs, €CTIM YISHHUK He co0Jro1ai TpeOoBaHus TPaBHIl
0€301acHOCTH Tpy/Ia.

NudpopManuOHHbIE HCTOYHUKH

1. T'.A. Msxumes, M.A. Tlerposa, C.B. CrenanoB ®u3uka 10 k1. Yueonuk. Guszuka 10 xi1.:
y4eOHUK Juis 00111e00pa3oBaTesIbHBIX opranu3aiuid. ba3zosslit yposens. M.: [lpoda, 2020

2. A.Tl. PeimkeBuy. COopHuKk 3a1a4 1o ¢puszuke. Mocksa, [poda, 2005 - 2017 1.

3. CoopHuk 3anau no ¢usuke a1 9 — 11 knaccos. CocraButens I'.H. Crenanosa. M.:
«IIpocemienue», 1996 r.

4. T".B. Mapkuna ®@usuka 10 kiacc. [Toypounsie rtansl mo yueonuky I'.51. Mskumesa, b.b.
byxoBuesa. B.: Yuurens, 2004.

5. Bonkos B.A. Iloypounsie pazpabotku o ¢usuke. 10 knacc. M.: Bako, 2006.

KanennapHo- teMaTuyeckoe mJiaHUpoBaHue
10 kaacc

Ne Ne Du3uKa U eCTeCTBEHHO-HAYYHbII MeTO/] O3HAHUS NPUPO/IbI 2
ypoKa
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1 1 dusnka — pyHAaMeHTaIbHast HayKa o pupoje. MeToabl HaydHOTO
uccienoBanus GU3NIECKuX siBJIeHU. MoaenupoBanrue GU3NIECKUX SBICHUN U
npoueccoB. PU3NYECKUN 3aKOH — IPAHULIBI IPUMEHUMOCTH.

2 2 dusnuecKkue TeOpUH U MPUHIMI COOTBETCTBUS. Poib n MecTo (usuku B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B IPAKTUYECKOM
JIEATEIIbHOCTH JI0JIeH. Duzuxa u Kyaismypa.

MexaHuka 31
Kunemaruka 14

3 1 ['paHuIpl MPUMEHUMOCTH KJIaccudeckoil MexaHuku. [lonoxeHue Tena B
npoctpancTBe. CrocoObl ONMUCAHHUSI MEXaHUYECKOTO IBMKEHUs. CHCTEMBI
OTCYETA.

4 2 Baxneiinme KuHeMaTHYeCKHE XapaKTePUCTHKH — IIEPEMEIICHUE, CKOPOCTb,
YCKOpEHHUE.

5 3 [IpsiMmonuHeitHOe paBHOMEpHOE JIBHKeHHE. OTHOCUTEIBHOCTD JIBUKCHHUSL.
CIio’)keHMe epeMEIICHUI U CKOPOCTEN

6 4 Cpenusisi CKOPOCTh

7 S) IIpssMONIMHENHOE PAaBHOYCKOPEHHOE JBUYKEHUE.

8 6 [TpsimonnHetHOe paBHOYCKOPEHHOE JBUKCHHUE.

9 7 Jlabopatopnast pabota Ne 1 « Onpenenenue yCKOpeHust Tena npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKCHUID)

10 8 CBoboiHOE MTaieHne

11 9 CB00OOHOE TTafieHue

12 10 JlaboparopHas padota Ne 2 «OnpeneneHue BbICOTHI IOIbEMA TEA,
OpOIIIEHHOTO BEPTUKAIBLHO BBEPX)

13 11 PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTHU. YTJI0OBas CKOpocTsk. Ilepuon un
4acTOTa BPALICHHUS.

14 12 CKOpPOCTb U YCKOPEHHE NPU PABHOMEPHOM JBUKEHHUHU 110 OKPYKHOCTH

15 13 OCHOBHBIE MOJIETTU TEJI U JTBUKECHUMN.

16 14 KonTponbnas pabora Ne 1 mo treme « Kunemarukay
JAuHamuka 12

17 1 Bzaumopeiicteue ten. Macca. Cuia. [lpuHuun cynepno3unmu cu.

18 2 Cwibl B MEXaHHUKE

19 3 WuepumanpHas cucTeMa orcyeTa. 3aKOHbI MeXaHuku HproToHa.

20 4 3akoH BceMupHOro TAroreHus

21 5 JIBI>KeHMe TUTaHeT M UCKYCCTBEHHBIX CITYTHHKOB.

22 6 Bec Tena. HeBecomocCTs.

23 7 Jledopmaruu. Cuna ynpyroctu. 3akoH ['yka

24 8 JlaGopatopHas pabota Ne 3 «/3MepeHue )KeCTKOCTH NPYKHUHbBD)

25 9 Cuna TpeHus. 3aKOH CyXOro TPEeHHs.

26 10 JlabopatopHnas pabota Ne 4 «/3mepenne kodpGUIHEHTA TPEHHUS CKOJIBKEHUS)

27 11 3akoHbl MexaHuku HeroToHa. Pemenue 3anay.

28 12 Kontposnbnas pabora Ne 2 o teme «/lunamuka
3aKoHBI COXpaHEHHS] B MEXaHHKe 9

29 1 HMMitynbsc MaTepUaIbHON TOYKHU M CUCTEMBI. MI3MEHEeHne 1 cOXpaHEeHne
UMITYJIbCA.

30 2 Hcnonvzosanue 3akoH08 Mexanuku 0715 00bACHEHUsI O8UNHCEHUSL HeOECHbIX mell U
0715 pa3eumusi KOCMU4EeCKUX Uccie008aHull.

31 3 Mexanuueckasi pabota . MomHoCTh

32 4 [TorenunanbHas sHeprusa. Kunernueckast sneprus

33 5 MexaHnueckas YHEPTUsl CHCTEMBI TEII.

34 6 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTHH.

35 7 JlaGopatopHnas pabota Ne 5 « M3yueHune 3akoHa COXpaHEHUsS] MEXaHUYECKOH

SHeprun»( WIH «OTNpPeIeTICHNE YHEPTUN U UMITYJIbCA TI0 TOPMO3HOMY ITyTH)
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36 8 Pabora criel. Pemenue 3amau

37 9 KonrtponsHas padora Ne 3 mo Teme «3aKOHBI COXPaHEHUS
CraTuka M ruIpoCcTaTuKa 2

38 1 PaBHOBecue maTepralbHON TOYKHU U TBEPAOIO Teja. Y CIIOBUS PAaBHOBECHS.
MOMEHT CHUJIBL.

39 2 PaBHoOBecue *KUAKOCTH U ra3a. [[BUskeHHe KUJIKOCTEH U Ta30B.

MouJgekyasipHasi pu3MKa U TEPMOAMHAMHUKA 15

MouJiekyasipHasi pusunka 9

40 1 MounekynspHo-kunetnueckass teopus (MKT) crpoenuss BewmectBa U ee
JKCHEpUMEHTaJbHbIE JOKa3aTenbcTBa. Pa3smepsl Mosekyn. bpoyHoBckoe
nBkeHue. CHiIbl B3aUMOJICHCTBHUSI MOJIEKYIL.

41 2 AOcomoTHas TeMIeparypa Kak Mepa CpeAHE KHHETUYECKOW 3HEpruu
TEIUIOBOTO IBMYKEHMSI YaCTHUI] BELLIECTBA.

42 3 Mopens uaeanbHoro rasza. Jlapnenue raza. OcaoBHoe ypaBHenne MKT

43 4 VpaBHEHHE COCTOSIHMS  WJEaJbHOro Trasza. YpaBHeHHMe MeHeneeBa—
Knaneripona.

44 5 ["a30BbIe 3aKOHBI

45 6 JlaGopatopnast pabora No 6 «DxcnepumeHTanbHas MpPOBEpKa 3akoHa ['eii-
JIroccaka»

46 7 ArperatHbie COCTOSIHUS BelecTBa. Moodenv cmpoenus sxcuokocmet

47 8 Hacpiennenii map. BnaxHocTs Bo3ayxa.

48 9 CBolcTBa )XUAKOCTEHN M TBEpABIX TeJl. Pemenue 3amay.

49 10 Konumponvnas paboma Ne 4 no meme « Monexkynapnasa puzukay
TepmoauHaMuka 5

50 1 Buytpennss sneprusi. Paborta u tersonepenaya Kak crocoobl U3MEHEHUS
BHYTPEHHEH SHEprHH.

o1 2 IlepBbIil 3aKOH TepMOAMHAMUKH. [[puMeHeHne nepBoro 3akoHa
TEPMOJIMHAMMKH K H30IPOLIECCaM.

52 3 HeoOpaTtumMocTh TEMJIOBBIX MpOHEeccoB. [IpUHIMIIBI EHCTBHS TEIUIOBBIX
MatuH. BTopoii 3aKoH TepMOAHHAMUKU

53 4 KIIJ] rennoBeIX apurarteineii. Pemenue 3amaq

o4 ) Kontponbuass pabora Ne 5 mno Tteme «Mouvekyasipuas ¢u3uka u
TePMOAUHAMHMKA»

DJIeKTPOIMHAMHKA 14

DJIEKTPOCTATHKA 7

55 1 OnexTpuzanus. ONEKTpPUUYECKUH 3apsil. 3aKOH COXpPAHEHHS SJIEKTPHUUYECKOIo
3apsija. DJIEKTPUIECKOE NOJIE.

56 2 3akon Kymona. HampsbkeHHOCTh diiekTpocTatndeckoro mois.  [IpuHimwm
CYNEPNO3UIMU TTOJIEN.

57 3 ITpoBOAHMKH, TOTYIPOBOAHUKHN U JUDIIEKTPUKHU.

58 4 Pabora anekrpocrarnyeckoro nous. [loTeHnman 3aeKTpocTaTHYeCKOro moJisl.

59 5 Konzaencarop. D1€KTpOEMKOCTh KOHIEHCATOPA.

60 6 DHeprus MEKTPUIECKOro mosist. Pemenne 3ama4y

61 7 KonrtposnbHas padora Ne 6 1o Teme « DIeKTPOCTATHKA
IlocTOSTHHBIH TOK 7

62 1 [TocTrostHHBINM dnekTpuueckuii ToK. 3akoH Oma nns ydactka memnu. Paborta u
MOIIHOCTb TOKa. 3akoH Jlkoynsa-Jlenna.

63 2 Comnporusienne.  IlocnenoBaTenbHOe W MapajUIeIbHOE  COCIMHCHUE
IPOBOJTHUKOB.

64 3 3axon OMa T TTOJTHOM [eTr. DJICKTPOABIIKYIIAs CHJIa.

65 4 JlaGopatopHas padota Ne 7 «M3mepenne DJIC ¥ BHYTPEHHETO CONPOTHBIICHUS

HCTOYHHUKA TOKa»
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66 5 DJEeKTpUYECKUN TOK B MPOBOAHUKAX, SJEKTPOIUTAX, MMOIYIIPOBOJAHUKAX, ra3ax
u Bakyyme. CBepXIIpOBOJIUMOCTb.

67 6 Kontponbras padota Ne 7 mo Teme « [1ocTOSTHHBIN TOK

68 7 [ToBropenue Tembl «I10CTOSIHHBIN TOK»

11 xnacc

No 15

ypoKa JIeKTPOANHAMUKA( TPO/I0JKEHHE)
MarnuTHOE 1oJie 7

1 1 MarnutHoe nose. Bzaumonencrsus TOkOB. THAYKIMSA MarHUTHOTO MOJIS.

2 2 Cwia Amriepa.

3 3 Cwta Jlopenna.

4 4 DJIEKTPOU3MEPUTENBHBIE IPUOOPHI

5 5 MarsuTHbIE CBOIICTBA BEIECTBA.

6 6 JlelicTBue MarHMTHOTO TIOJII Ha TPOBOAHUK C TOKOM U  JBHKYIILYIOCS
3apspKEeHHYI0 yacTully. Pemenue 3agau

7 7 Konrtponbnas padora Ne 11o teme « MarHuTHOE 1OJIe».
DJIEKTPOMATrHUTHASA MHAYKIUS 8

8 1 SIBIIeHME DIIEKTPOMAarHUTHOW MHAYKIMHA. MarHuTHBIN OTOK.

9 2 Jlaboparopuas pabota Ne 1 «Habnronenne nqeiicTBUSI MATHUTHOTO TTOJISI HA TOK)

10 3 3aKOH 3JeKTPOMArHUTHOM MHAYKIIMH. DJIEKTPOMAarHUTHOE MOJIE.

11 4 JlaboparopHnas pabota Ne 2 «3yueHue siBIEHUs 3IEKTPOMArHUTHON MHTyKIIUN

12 5 ITepemennsiit Tok. [IpaBuiio Jlenma.

13 6 SBnenue camonHAyKIuu. UHAYKTHBHOCTH

14 7 DHepaus I1eKMpOMASHUMHO20 NOJIs

15 8 KonTponbnas pabora Ne2 o remMe « DneKTpoMarHuTHasi MHTYKITUS
Mexanuka(poa0/KeHne) 7
MexaHn4ecKkHue KoJieOaHus M BOJHBI 7

16 1 CB00OOIHBIC U BBIHY)KJICHHBIC KOJICOaHMs. Y CIIOBUSI BOSHUKHOBEHHS KOJICOAHUM.

17 2 Mexannueckue kKoneOanus. [[uHaMuka MEXaHUYECKUX KOJICOaHUM.

18 3 ["apmonnueckue konebanus. MareMaTHUECKU U IPYKUHHBIA MasiTHUK

19 4 JlaGopaTopnast pabora Ne 3 «OmnpeneneHue yCKOpeHHs CBOOOJHOTO TaACHUS
IPY HOMOIIY MasiTHUKA

20 o) [IpeBparienus sHeprun npu kojaedanusx. Beinyx1eHHbIe KoneOanus. Pezonanc

21 6 Mexanunueckue BOJIHBL. 3BYK. CBOWCTBA BOJH M OCHOBHBIE XapaKTEPUCTHKHU.
DHeprusi BOJIHBI.

22 7 KontposabHas padora Ne 3 no Teme « MexaHuueckue KojeOaHusi U BOJIHBD»

20
DJIeKTPOAMHAMHKA (IIPO/I0JIKEHH E)

DJIEKTPOMATrHUTHBIE KOJeOAHUSI U BOJHBI 7

23 1 OnexkTpoMarHuTHbIe Kosebanus. KonaedarenbHbIN KOHTYD.

24 2 [TpeBpaliieHrie 3HEPTUU MPHU ANEKTPOMATHUTHBIX KOJEOAHUAX. AHAIOTUS MEXKIY
MEXaHUYECKUMU U AIEKTPOMArHUTHBIMH KOJIeOaHUSIMHU

25 3 [TepeMeHHBII 2IEKTPUIECKUH TOK.

26 4 ITpon3BoicTBO, Nepenava u notpediieHue ekTposHepruu. TpanchopmaTopsl

27 5 OnektpoMarHuTHele BOJHBL. [llkana snekrpomarHuTHBIX BOJH. (CBOMCTBa
HJIEKTPOMAarHUTHBIX BOJIH

28 6 Jlnana3oHbl 3J€KTPOMAarHUTHBIX W3JyYE€HUH M UX NMPAKTUYECKOE MPUMEHEHHUE.
ITepenaya nHpopMaIy ¢ TOMOUIBIO JEKTPOMArHUTHBIX BOJH

29 7 KonTponbhas pabota Ne 4 mo teme « DneKTpoOMarHUTHBIE KOJIEOAHMs U BOJHBI»
I'eomeTpuueckasi onTuka 7

19




30 1 HcTounuky cBeTa. 3aKOH NPSIMOJIMHEWHOTO pacHpOCTPAHEHUS CBETA. 3aKOH
oTtpaxkeHus ceera. [locTpoenne n300pakxeHus B IIIOCKOM 3epKaJie.

31 2 3akoH npesroMiIeHus cBeTa. Jlucmnepeust cBeTa.

32 3 Jlaboparopnas pabota Ne 4 « 3mepeHune noka3aTels MPeIOMIICHUS CTEKIIa

33 4 Jlunzel. OnTudeckas cuia JuH3bL. [locTpoeHne n3o0pakeHUH B JIMH3aX

34 5 Jlaboparopuas pabora Ne 5 « OmpeneneHue ONTUYSCKOW CHUIIBI U (DOKYCHOTO
paccTosTHUSL TOHKOW JIMH3BDY

35 6 I'na3 u 3penne. OnTuyeckre npudOpEI.

36 7 I'eomerpuyeckas ontuka. Pemenue 3amay.
BosiHoBast onTuka 6

37 1 BomnoBoit  ¢ponr. Ilpunnun TIroifrenca. HWMurepdepenuus, aucnepcus,
T paKIus CBETOBBIX BOJIH.

38 2 JudpaximonHas pemeTka

39 3 JlaGopaTtopHnas pabora Ne 6 « OnpeneneHue JUIMHBI CBETOBOW BOJTHBI»

40 4 IlonepedyHocTs CBeTOBBIX BOJH. [lossspusanus ceera

41 5 BosHoBEIE cBOlicTBa cBeTa. Pemenue 3amauy.

42 6 Kontponbnaast padora Ne 5 mo teme «l'eomerpuyeckas omruka. BomHOBBIC
CBOIICTBa CBETa»

OCHOBBI CHIENHAJIBHOI TEOPUN OTHOCHUTEJIbHOCTH 2

43 1 MHBapraHTHOCT,  MOJYJII  CKOPOCTH CcBeTa B Bakyyme. [lpuHImmn
OTHOCHUTEJIbHOCTH DUHINTEHHA.

44 2 CBs13b MacChl ¥ SHEPTUU CBOOOJHON YaCTUIbI. DHEPTHUS [TOKOSI.
KBanroBas ¢pusuka. ®u3nka aToMa M1 aTOMHOIO0 siipa 15
KBaHTBI H aTOMBI 7

45 1 CaeroBsle kBaHThI. ['unoresza M. [1nanka.

46 2 doroanekTpuueckuii 3 dext.YpaBuenue DitHuTeHa s hororddexra

47 3 ®otoH. JlaBiaeHue cBeTa.

48 4 KopmyckynsapHo-BOITHOBOM nyanu3M.COOTHOIIEHHE HeomnpeaeneHHOCTe!
['eitzenOepra.

49 5 ITnanerapnas monens atoma. Teopust bopa.

50 6 Crektpsl m3nmydenus. Criektpsl nornonieans. CleKTpaibHbIA aHAIN3.

51 7 OObsicHeHHe JHMHEWYaToro CHeKTpa BOJOPOJAA Ha OCHOBE KBAHTOBBIX
IIOCTYJ1aTOB bopa.
ATOMHOE SIIPO M DJIeMEeHTAPHbIE YACTHIIbI 9

52 1 CocTaB M cTpoeHHEe aTOMHOTO sifipa. SliepHbIe CUITBL.

53 2 Jledekt macchl. DHEPrus CBsI3M aTOMHBIX SIZIEP.

54 3 Bupl paiioakTUBHBIX MPEBPAIICHUI aTOMHBIX sIJIep.

55 4 3aKoH paJIMOaKTUBHOTO pacraja.

56 5 S nepHble peakuuu.

o7 6 IlenHas peakuus nenenus saep. S aepHblil peakTop

58 7 DneMeHTapHbIe yacTullbl. DyHIaMeHTaIbHbIe B3aUMOICHCTBHSI.

59 8 S nepnas snepreTuka. Pemenue 3anau

60 9 Kontponbras pabora Ne 6 mo teme «KBanToBasi pusuka. dusuka aTroma u
aTOMHOIO SIAPa»
Ctpoenue BeesienHoii 8
CoJiHeuyHas cucrema 3

61 1 Couarie. CoHeYHas cHcTEMA.

62 2 ITnaners! u gpyrue tena CoaHEUYHON CUCTEMBI

63 3 CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKICHUH U dBotonny CONHIIA U 3BE3I.
3Be3/1bl U TAIAKTHKH 5

64 1 3Be3bl. PU3NUECKUE XapAKTEPUCTUKHU 3BE3].

65 2 Krnaccudukanus 3Be31. 3Be3/1bI 1 HCTOYHUKH X YHEPTHH.
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66 3 I"anaxTuka. [IpencraBienne o CTpOSHUHU M SBOJIIONUHN BeeneHHoil.
67 4 KonTtponpHas padora Ne 7 o reme «CtpoeHue BeeneHHoi»
68 5 [ToBTopenue Tembl «CTpoeHune BeeneHHOM
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