NOKYMEHT MOAMUCAH
BMEKTPOHHOW MOAMUCHIO

Ceprudmar:
43c45c2efb655ee9fc7af958e4e5cd89f5fe8d9
Brageneu; Menenkuta CeeTnana AnekcaaposHa
eiictamtenen:  28.02.2023 40 23.05.2024

PabGouyass nporpamma no yueoHomy npeamery «@usukay» (0a30Bblil YypPOBEHb),
yTBepskaeHa npukasom aupekropa MAOY «COIHI Ne 14» ot 11.08.2023 r. Ne 0431

1. Pabouas mporpamma mno yueOHOMy npenmety «®Pusukay (6a30BbIi ypoBeHB) (IIpeaMeTHas
obnacte «EcTecTBeHHO-Hay4HBIE HPEAMETH») (Jajiee COOTBETCTBEHHO - HMporpamma 1o (usmuke,
¢u3mKa) BKIIOYAET MOSCHUTEIBHYIO 3alUCKY, COJEpKaHUE OOYYeHUs, TUIAaHUPYEMbIE pe3yIbTaThl
OCBOEHUS ITPOTPAMMBI 110 (PHU3HKE.

2. lloscHuTenbHas 3amMcKka OTpakaeT oOIIMe LeTd W 33Ja4d  U3y4YeHHs (U3HKH,
XapaKTePUCTUKY ICUXOJOTUYECKUX MPEANOChUIOK K €ro M3y4eHHI0 OOy4yaloUMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOAXOAbl K OTOOpY COJep:KaHus, K OINpeAesICHUI0
IUTAHUPYEMBIX PEe3yIbTaTOB.

3. COI[ep)KaHI/IC O6y‘IeHI/IH PACKPBIBACT COACPIKATCIbHBIC JIMHUH, KOTOPLIC IIPCJIararoTCAa
JUIA 0013aTeNLHOr0 HN3YUYCHUA B KAXKIOM KJIACCE HA YPOBHE CPCAHCTO O6H_IGFO O6paSOBaHI/I5{.

4, HJ'IaHI/IpyeMBIC pe3yiabTaTbl OCBOCHHUA HPOIPAMMEBI 110 (bHSHKC BKIIIOYAKOT JTWYHOCTHBIC,
MCTAIIPpEAMCTHBIC PE3YJIbTATBl 3a BECb IICPUOL 06y‘IeHI/I$I Ha YPOBHC CPCOHCTO 06]1.[61"0
06p330BaHI/I$I, a TaAKXKC IIPECAMCTHBIC TOCTHIKCHUA o6yqa10meroc;l 3a Ka)KI[bIﬁ roa o6yquI/m.

5. IlogcuuTenbHas 3aMucKa.

5.1. Tlporpamma mo ¢usuke 60a30BOr0 ypOBHsSI Ha YPOBHE CpEIHEro oOIiero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOXKEHMH U TpeOOBaHUMH K pe3yiabTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBaTenbHON mporpammsl, npenactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétoM (eaepaibHON
paboueil mporpamMMbl BOCIIUTaHHsS M KOHLEMUHN HpenojaBaHus ydeOHoro npeaMera «Pusnka» B
oOpa3oBaTeNbHBIX  opraHu3anusax  Poccuiickoit — @enepanuu,  peaau3ylOLMX  OCHOBHBIE
o0pa3oBaTeIbHbIE IPOTrPAMMBI.

5.2. CopnepxaHue mporpamMMbl Mo (u3MKe HampaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuarommxcst 10-11 kmaccoB mpu oOydeHun ux (usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-ZEATENbHOCTHOrO noaxona. IIporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k miuaHUPYEeMbIM JUYHOCTHBIM, NPEIMETHHIM U METalpeIMETHBIM
pe3ysbTaTaM 00y4eHHUs, a TAaKXKE YUUThIBAET HEOOXOJUMOCTh peann3alii MEXIPEAMETHBIX CBSA3EH
(GU3HKH C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH NpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHbBIE LIeNN
u3ydeHHs! PU3UKU Ha YPOBHE CPEIHEro o0I1ero o0pa3oBaHus, IIAHUPYEMbIE pe3yabTaThl OCBOCHHUS
Kypca (pU3UKHU: THYHOCTHBIE, METallpeAMETHBIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

5.3 IIporpamma 1o pu3MKe BKITFOYALT:

[Inanupyemble pe3ynbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHUCIIE
IPEIMETHBIE PE3YJIbTaThI 10 T01aM O0YUYEeHHUS;

Copepxanue yuebHoro npeamera «Pusnkay mo rogaM o0ydeHus;



5.4. [Ilporpamma mo ¢u3uKe MOXKET OBITh HCIOJb30BaHA YYUTEISIMH KaK OCHOBA JIst
cocTaBlieHUs cBouX paboumx mporpamm. [Ipu paszpaboTke paboueil mporpamMmbl B TEMaTHYECKOM
TUTAHUPOBAHUH JIOJDKHBI OBITh YYTEHBI BO3MOYKHOCTH HCIOJB30BAHUS AJIEKTPOHHBIX (IIH(PPOBBIX)
00pa30BaTebHbIX pecypcos, SIBJISTFOLIIAX CST y4eOHO-METOAMUYECKUMU MaTepuaiamMmu
(MyJIBTUMEIUIHBIE TPOTPAMMBI, SJICKTPOHHBIC YYeOHUKN U 33Ja4HHUKH, 3JICKTPOHHbIE ONOINOTEKY,
BUPTyalbHbIE Ja0OpaTOpPUU, HWIPOBBIE MPOTPaMMbl, KOJUIEKIHMH IHU(PPOBBIX 00pa30BaTEIbHBIX
PECYPCOB), pealu3yIOMUMU AUIAKTUYECKUE BO3MOXHOCTU MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHi1, coiepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOIaTEIbCTBY 00 00pa30BaHUH.

5.5. IlporpaMMa mo (u3UK HpPenoCTaBise€T BO3MOXKHOCTb [UIsl peaU3allMd Pa3IUYHbIX
METOJMYECKMX TOJIXOJOB K oOpranuzanuu oOydeHus ¢U3MKe MpH YCIOBHUH COXPaHEHUS
00s3aTeNBpHOM YacTH COIeP KaHUs Kypca.

5.6. ®u3uka Kak Hayka O HauOoJjee OOIIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KauecTBe
y4eOHOro npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUI 00 OKpy)Karoliem
mupe. LKonbHBIM Kypc (QU3MKM - CHCTEMOOOpa3yrOIIMH sl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUI, M3y4aeMbIX
XUMHEH, Ouonoruei, ¢usznyeckoil reorpadueii m acrpoHommeit. Vcronp3oBaHHME W aKTHBHOE
npuMeHeHne (PU3NYECKUX 3HaHUH OMpeelsieT XapakTep U Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B
cdepe dHEepreTUKU, TPaHCIIOPTa, OCBOEHUS KOCMOCA, IIOJyYEHUSI HOBBIX MaTEpHUAJIOB C 3aJlaHHBIMU
cBoiicTBamu U apyrux. M3ydyenne pu3nku BHOCUT OCHOBHOM BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HaY4YHOH KapTUHBI MUpa oOydarouuxcs, B (OpMUPOBAHME YMEHUN MPUMEHSATh HAYYHBIH METO]
MO3HAHUS PHU BBIOJHEHUN UMU y4eOHBIX MCCIEIOBAHUH.

5.7. B ocHOBY Kypca (hM3MKH Ui YPOBHS CpelHero oodiero oOpa3zoBaHUsI MOJOXKEH P
UJeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €0 MOCTPOCHHUS.

Nnes nenoctHocTH. B cOOTBETCTBHM € HEW KypC SIBIETCS JIOTMYECKH 3aBEPLIEHHBIM, OH
COJIEPKUT MaTepuan U3 BCEX pas3/eioB (HM3MKH, BKIOYAET KAaK BOMPOCHI KJIACCHUECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Wnes renepanuzauuu. B cooTBeTcTBUM ¢ HEeW MarepHall Kypca QU3UKH OObETUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcst GopMupoBaHHE MPEACTaBICHUN O CTPYKTYPHBIX
YPOBHSIX MAaTe€pUH, BELIECTBE U IOJIE.

I/I)ICSI rymMmaHuTapu3alnuu. Peammzanms uacu npeamnojiaracT UCIOJb30BaAHUC I'YMAHHUTAPHOTO
INOTCHIHAJIa (I)PI3I/I‘ICCKOI>'I HAayKH, OCMBLICIICHUC CBSA3U PAa3BUTUA (I)I/I3I/IKI/I C Pa3sBUTUCM O6IJ_I€CTB3., a
TAaK¥KE ¢ MUPOBO33PCHYCCKUMHA, HPABCTBCHHBIMU U 3KOJIOTHYCCKUMHA HpO6HCMaMI/I.

Wnes npuxiagHoi HampasieHHocTH. Kypc ¢u3nku npezmnonaraeT 3HakOMCTBO C IIHPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPWIOKEHUN U3YYCHHBIX TEOPUN U 3aKOHOB.

I/I,Z[CH OKOJIOru3auu pealnu3yeTCsa IOCPEACTBOM BBCIACHUA JJIEMCHTOB COACPKaHUA,
MOCBSAIIEHHBIX 3KOJOTHUYECKUM Hp06HeMaM COBPCMCHHOCTH, KOTOPBLIC CBA3daHbI C Pa3BUTUCM



TEXHUKU U TEXHOJIOTUH, a Takke 00CYXJeHHus MpoOiieM paroHaIBLHOTO MPUPOAOINOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

5.8. CTepKHEBBIMHU DJIEMEHTaMH Kypca (HM3MKH Ha YPOBHE CpelHero olIero oopa3oBaHHs
ABISAIOTCS  (u3ndeckue Teopuu ((popMupoBaHHE TPEACTABICHUH O CTPYKType MOCTPOCHHS
¢usudeckoil Teopuu, poiau (GYHAAMEHTAIBHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
NpEaACTaBJICHUAX O MNpUPOAC, TI'paHULAX NPHUMCHUMOCTH TeOpHﬁ, JJId OIIMCaHuA €CTCCTBCHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

5.9. CucTeMHO-/IeATEIbHOCTHBIA NOAX0/ B Kypce (DM3MKHM peau3yercsl Ipexke BCEero 3a
CU€T OpraHu3aIy YKCIEPUMEHTAIBHON JeSITeIbHOCTH 00YYaIOINXCSl.

s Ga3oBoro ypoBHSI Kypca (U3HKH - 3TO HCIOJIb30BAHUE CHUCTEMBI (DPOHTATHHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB U JTAOOpaTOPHBIX PabOT, KOTOpHIE B Mporpamme mo (u3nke
00BbeMHEHbl B OOLIMI CIHCOK YYEHMUYECKHUX IpPaKTUYeCKUX padoT. BelieneHue B ykazaHHOM
nepeyHe J1abopaTopHBIX paboOT, MPOBOJUMBIX JJISi KOHTPOJS ¥ OICHKH, OCYIIECTBISICTCS
YY4aCTHUKaMHU 00pa30BaTEIbHOIO MPOIEcca UCXOIs U3 OCOOCHHOCTEH IJIAHUPOBAHUS U OCHAIICHHS
kabunera ¢usuku. [Ipu 3TOM oOecrieunBaeTcs OBIaicHUE O0YYAOIIUMKICS YMEHHUSIMH TPOBOIHUTH
KOCBCHHBIC H3MEPEHHsI, HCCIICIOBAHUS 3aBUCUMOCTEH (PU3NYCCKUX BEIMYMH M TIOCTAHOBKY OIIBITOB
10 TIPOBEPKE MPEUIOKEHHBIX THITOTE3.

5.10. Pemenue pacu€THBIX W KAueCTBEHHBIX 3a/a4y C 3aJaHHOW (PU3NYECKOW MOJEINbIO,
MIO3BOJISIOLIEE NTPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOTO paslela Kypca,
TaK U UHTETPUPYS 3HAHUSA U3 PA3HBIX pa3AenoB. /{1 KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SBIISKOTCSA
3a/1aHUs] Ha OOBSICHEHUE MPOTEKaHUsS (PU3UYECKUX SBJICHHM U MPOIIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyroiue BI0opa GU3NIECKON MOICIHN JUIsl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

5.11. B cootrBerctBun ¢ tpebdoBanusmMu OI'OC COO k MarepuanbHO- TEXHUYECKOMY
o0ecrnieyeHn0 yuyeOHOro mporecca 6a30Bblil YpOBEHb Kypca (PU3UKHU HA YPOBHE CPEIHEro 0oOIIero
0o0pa3oBaHMs JIOJDKEH H3Yy4aTbCid B YCIOBMSIX NPEIMETHOrO KaOMHeTa (U3MKH WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa IMPEeJIMETOB €CTeCTBEHHO-HAaydyHOro mnukia. Hamuume B kabuHere
¢bu3MKK HEOOXOIMMOTO JTaOOPaTOPHOro 000PYIOBaHUS AJIsl BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMmme
1o (pU3MKe YYCHMUYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOTO 000pyI0BaHUs 0053aTENBHO.

5.12. JleMoHcTpanmoHHOE O0OpynOBaHHE (POPMHUPYETCS B COOTBETCTBUU C TNPUHIUIIOM
MUHHUMAaIbHOH JOCTAaTOYHOCTH H oOecmeunBaeT IMOCTAHOBKY INCPCUYHCICHHBIX B IIpOorpaMme I10
¢u3uKe KIIOUEBBIX JIEMOHCTpPALMil JUIs HCCIENIOBaHMS W3YYaeMbIX SBICHHH U IPOLIECCOB,
HIMIUPHYUECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

5.13. JIaGopaTopHoe 000pyI0BaHUE AJIsi YIEHUUYECKUX MPAKTHUECKUX padoT GpopMupyeTcs B
BUJC TEMAaTUYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TeMaTHuecKkue KOMIUIEKTHI J1a0OpaToOpHOro 00OpYAOBaHHS JOJDKHBI  OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.



5.14. OCHOBHBIMH LIETISIMU W3y4YeHUsT (GU3UKH B 00IIEM 00pa30BaHUHU SIBIISIFOTCS

dopMHUpOBaHUE WHTEpECA U CTPEMIICHUS 00YyYalOUIMXCsA K HAyYHOMY M3YYEHHIO MPHUPOJBI,
pa3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

Pa3ButHe nmpeacTtaBieHM O  HAaydHOM ~ METOJE€ TMO3HaHUS U (POpMHUpPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa H3y4Y€HUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(DOPMI/IpOBaHI/IC YMCHI/Iﬁ OOBSACHATH SBJICHHS C MCIIOJIb30BAaHUEM (bI/ISI/ILIeCKI/IX 3HaHUN H
HAYYHBIX TOKAa3aTCJIbCTB,

dopmupoBaHUE NPEACTABICHUN O POIH (DU3UKHU IS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTU.

5.15. Jloctuxkenne 3TUX ITeliell oOecredrBacTCs PElICHHEM CIEAYIONUX 3a1ad B MPoIecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

[Ipuobperenne cucreMbl 3HaHWA 00 O0OHMX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsh MEXaHHUKY, MOJIEKYJSIPHYIO (DH3HUKY, JIEKTPOJUHAMUKY, KBAaHTOBYIO (DHM3HKY M
AIIEMEHTHI acTPOU3UKY;

dopMHUpOBaHKE YMEHHUI MPUMEHSATh TEOPETHUECKHE 3HAHUS JUIA OOBACHEHHS (PU3NUECKHUX
SIBJICHUW B IPUPOJIE U JIJISI IPUHSITHUS MPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

OcBoeHme Croco0OB pelIeHusT Pa3IMYHbBIX 33/1a4 C SIBHO 3aJaHHON (DM3NYECKON MOJIEINbIO,
3a/ad, MOJPa3yMEBAIOMINX CAMOCTOSATENBHOE CO3JaHHe (U3UUECKOW MOIENH, COOTBETCTBYIOUICH
YCIIOBUSIM 33J1a4H;

[lonumanue QU3NYECKUX OCHOB M NPUHLUIIOB JAEUCTBUS TEXHUYECKHX YCTPOMCTB M
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIIMSAHMS Ha OKPYKAIOLIYIO CPENY;

OBynaneHne METOJaMU CaMOCTOSITEILHOTO IUUJIAHUPOBAHUS W TPOBEAEHUS (PUINYECKUX
OKCIIEPUMEHTOB, aHaliu3a W MHTEpOpeTauuu HH(pOpMalMM, OIpeNeleHus JOCTOBEPHOCTH
MIOJIy4EHHOT'O pe3yJIbTaTa;

Co3gaHue yclnoBUW Uil pa3BUTHUA YMEHHH NPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPYECKOM
JIEATEIIbHOCTH.

5.16. OOmiee 4KCIIO 4acoB, PEeKOMEHIOBAHHBIX I u3ydeHus puszuku - 136 gacos: B 10
Kyacce - 68 yacoB (2 gaca B Henenio), B 11 kiacce - 68 gacoB (2 yaca B HE/IEIIO).

[Ipeyaraemslii B mporpamme 1o (u3MKe nepedeHb JabopaTOPHBIX U MPAKTHUYECKUX paldoT
SIBIISIETCSI PEKOME/IOBAHHBIM, YUHUTEIb JETaeT BHIOOP MPOBEICHNS Ja00PATOPHBIX PAOOT M OMBITOB C
y4ETOM MHIMBUTYaTbHBIX OCOOCHHOCTEH 00yJaromixcsl.



5.17. Jlwobas paboyass mporpamMma JOJDKHA TOJTHOCTBIO BKIIIOYATh B ce0s COJAEpKaHUE
JAHHOM MPOrpaMMBbl 10 (pU3UKE.

5.18. B oTaenbHbBIX ciiydasx Kypc (pu3nku 6a30BOTO YpOBHS MOXKET U3y4daThes B 00bEMe 204
yaca 3a JBa roga ooyuenus (3 u B Henmemo B 10 u 11 kmaccax). B aTom cnyyae yBenuunBaeTcs He
MeHee uyeM 10 20 4 pe3epBHOE BpPEMsl, KOTOPOE MCIIONb3YETCs YUUTENEM JUIsl U3y4EHUsl BOIPOCOB,
TECHO CBSI3aHHBIX C BBIOpaHHBIM MpoduieM OOy4deHHs, W YBEIUYMBAeTCS yueOHas Harpyska,
OTBO/IMMAsi HAa W3YYEHUE MEXAHWMKH, MOJEKYISAPHOW (U3MKM W DIEKTPOAMHAMHKH, 3a CYET
pacuupeHusi 4ucia J1abopaTOPHBIX pabOT HCCIIENOBATENBCKOIO XapaKTepa U YPOKOB PEIICHUS
KaueCTBEHHBIX M PACUETHBIX 3a7au.

6. Conepxanne ooyuenus B 10 kiacce.
6.1. Pasnen 1. ®usuka u MeTObI HAYYHOT'O MMO3HAHUS.

®dusuka - Hayka o mnpupoze. HayuHnble MeToabl IO3HaHUS OKpyXkarouero mupa. Poms
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE MIO3HAHUS MMPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MogpenupoBanue (usnueckux siBIeHUNH U mpoueccoB. Hayunsle runoressl. Pusnueckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUpPOBAaHHHM COBPEMEHHOH HaydHOHl KapTUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

JleMOHCTpanuu.

AHanoroseie ¥ MU(PPOBBIC U3MEPUTEIILHBIC IIPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.
6.2. Pa3nen 2. Mexanuka.

6.2.1. Tema 1. Kunemaruka.

Mexannueckoe 1BukeHre. OTHOCUTEIBHOCTh MEXaHUYECKOT 0 ABM>KEHUS. CUCTEMa OTCUETA.
Tpaexropus.

[lepemerienne, CKOpoCTh (CpeaHssi CKOpPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOUKH, MX MPOEKIHMH HA OCU CHCTEMbI KoopauHaT. Cl0KEHHE NEepeMEUICHUN U
CJIO’KEHUE CKOPOCTEH.

PaBHOMepHOC U PABHOYCKOPCHHOC HpﬂMOJ’IHHCfIHOC JABHKCHUC. rpa(I)I/IKI/I 3aBUCHUMOCTH
KOOpAUHAT, CKOPOCTHU, YCKOPCHUA, ITYTU U ICPCMCIICHUA MaTepHaHBHOﬁ TOYKHU OT BPECMCHH.

CBoOoaHOe najieHne. Y ckopeHne cBOOOTHOTO Ma/ICHHS.

KpuBonuneiinHoe paBwxkeHue. [[BrokeHME MaTE€pUaIbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJIYJIIO CKOPOCTBIO. YTIUIOBasi CKOPOCTb, JIMHEWHAst CKOpocTh. [lepuon m vacrora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.



TexHUYeckne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHE: CIIMIOMETD, IBWKEHUE CHAPSIOB,
LICITHBIE U PEMEHHBIE IIEPEIAUN.

JleMoHcTpanum.

Mogenb cucteMbl OTCUETA, MIUTFOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTHUK JBHKECHUS.
[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKECHHOM IIPOCTPAHCTBE.

Habnronenue nBrxeHus Tena, OpOIEeHHOT0 MO YTIOM K TOPU30HTY M TOPH3OHTAIIBHO.
W3mepeHue yckopeHusi CBOOOIHOTO MajeHuUs.

HanpaBiieHne CKOpoCTH NpYU IBUKEHUU 110 OKPYKHOCTH.

Y4eHnueckui IKCIIEpUMEHT, J1abopaTOpHbIE PabOThHI

N3yueHnne HepaBHOMEPHOT'O IBHXKEHUS C LIEJIbIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLICHUS MEXKAY IYTAMH, IMPONACHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIC
paBHBIE IPOMEKYTKH BPEMEHH IIPHU PABHOYCKOPEHHOM JIBMKEHUU C HAaYaJIbHOM CKOPOCTBIO, PABHOU
HYJIIO.

N3yuenne nBUKEHNs MAPUKA B BA3KOM KUJKOCTH.
W3yuenne nBUKEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.
6.2.2. Tema 2. J/[unamuka.

[Ipunnun otHocurensHOCTH ['amwites. Ilepsbiil 3akoH HerotoHa. MHepuuanbHble CHCTEMBI
OTCUY€TA.

Macca Ttena. Cwuna. Ilpunmmn cynepno3uinuud cuid. Bropoit 3akon Hpiorona mns
MaTepualibHOM TOUkHU. TpeTuit 3akoH HploTOHA [1711 MaTepHaIbHBIX TOYEK.

3aKoH BceMHpHOro TsAroteHus. Cuna Tsokectd. [lepBas kocMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxos, ckoibxeHus, kauenus). Cuna tperus. Cyxoe tperue. Cuna
TPEeHUsl CKOJBbKEHHs W cuia TpeHus nokos. Koapduuument tpenus. Cuna conmpoTHBIEHHS MpU
JBUKEHHUHM TeJa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpaIlaTeIbHOE JBHKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT cuiibl OTHOCUTENBHO OCH BpauieHud. [limeyo cuibl. Y caoBUs paBHOBECHS TBEPAOTO
Tena.



Texunueckue YCTpOﬁCTBa U MOPAKTUYCCKOC TIPUMCHCHHC. IOAUIMIIHUKH, JIBUKCHHC
HCKYCCTBCHHBIX CITYTHHUKOB.

JleMoHcTpanum.

SIBrieHMEe MHEPLUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CioxeHue cuil.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(popMariuu.
HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJCHUH.
CpaBHeHHE CHII TPEHUS TTOKOSI, KaUEHUS U CKOJIbKCHUSI.
VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.
Y4eHnuecKkui HIKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI
Nzydenue nBuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnemoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIMX B TPYKHHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycinoBHi paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAIICHHUS.
6.2.3. Tema 3. 3aKoHBI COXpaHEHUS B MEXaHHKE.

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHAJIIBHBIX TOUYCK. I/IMHYJ'ILC CHUJIBI U
HU3MCHCHUEC UMITYJIbCA TCJIA. 3akoH COXpPAaHCHUS UMITYJIbCA. PeakTuBHOE ABMKEHUE.

PaGotra cuibl. MOIIHOCTD CHJIEL.

Kunernueckast sHeprusi marepuaibHON Touku. TeopemMa 00 H3MEHEHHMM KHHETHYECKOM
DHEPIHH.

[TorenunansHas sHeprus. [loreHnmanbHas SHEprus ynpyro aepopMHUpOBaHHOW MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuaneHble M HENOTEHUUAIbHbIE CHIBL. CBsI3b pabOThl HENOTEHIMAIBHBIX CHJI C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHHS.



TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEpP, MPY>KHUHHBIN
MUCTOJICT, ABUXKCHUC PAKCT.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexoa MOTeHIUATLHON YHEPTUU B KHHETUYECKYIO 1 0OpaTHO.
YdeHn4ecKkuil SKCIIepUMEHT, 1abopaTopHbIe pabOThI

HSy‘leHI/IC a0COJIFOTHO HEYIIpyroro yaapa € TIIOMOIIbKO JIBYX OIHHAKOBBIX HUTIHBIX
MAassTHHKOB.

HccnenoBaHue cBs3u pa60TbI CHJIBI C U3MEHEHHUEM MEXaHUYECKOM OHCPIruu TCJia Ha IIPpUMCEPC
pPacCTAXKECHUS PE3UHOBOI'O KT'yTa.

6.3. Paznen 3. MonekynspHas ¢u3nKa U TEPMOJAUHAMUKA.
6.3.1. Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU M UX ONBITHOE OOOCHOBAHUE.
bpoynosckoe nsmxenue. Juddysus. Xapakrep ABMKEHUS M B3aUMOJCHCTBHS YacTHIl BELIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTENW U TBEPABIX TeN M OOBSICHEHHE CBOMCTB BEILLIECTBA HAa OCHOBE
THX Mozenei. Macca u pazmeps! Mosnekyil. KonmnuectBo BemecTsa. [locTosiHHass ABorazpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens wupeanpHOoro rasa. OCHOBHOE YPAaBHEHHE MOJIEKYJISPHO-KUHETUYECKOH TEOpPHH
UICIBHOTO Ta3a. AGCONIIOTHAs TEMIIepaTypa Kak Mepa CpelHEll KWHETUYECKON SHEPTUU TEIIOBOIO
JIBWKEHMs JacTul rasa. [Ilkama remneparyp KenbsBuHa. ['a30Bble 3aK0HBIL. YpaBHEeHHEe MeHaeneepa-
Knaneiipona. 3akon /lanpToHa. M3ompornecchl B MAEaIbHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM
BelecTa. ['paguueckoe mpeacraBieHre H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

Texauveckue ycTpoicTBa M MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHcTpanum.

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu MONEKys
OPraHUYEeCKUX COCTUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.
Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa LlTepHa.



OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3AUMOACUCTBHS.
Monens, HIUTFOCTpUpPYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyZa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UAEATIBHOT0 Ia3a, U30IPOLECCHI.
YdeHn4ecKkuil SKCIIEpUMEHT, 1abopaTopHbIe paboThI

Omnpenenenne Macchl BO3yXa B KJIIACCHON KOMHATE Ha OCHOBE U3MEPEHHUN 00bEMa KOMHATHI,
JIaBJIEHUsI U TEMIIEPATyphl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.
6.3.2. Tema 2. OCHOBBI TEPMOJIMHAMHKHU.

TepMOI[I/IHaMI/I‘ICCKaH CucTéMma. BHYTpeHHHH OHCPIuAa TepMOHHHaMquCKOﬁ CHUCTEMBI H
crocoOrl €€ m3MeHeHHs. KonmuecTBO TEILIOTHI U pa60Ta. BHYTpeHHSIH OHCPIrus OJHOATOMHOI'O
HhaeanbHOro rasza. Buasl TCILIonepeaaun: TCIUIONPOBOAHOCTb, KOHBCKIUA, U3ITYUCHUC. YaenbHas
TEIIOEMKOCTh BEIIECTRA. KoandecTBO TENIOTHI I[IpH TCIIoIICpCaadc.

[Tonstue 06 agnabatHom mporecce. [lepBrlil 3akoH TepmoauHamMuku. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoieccaM. ['paduueckas uHTepnperaius padboThl rasa.

BTOpOfI 3aKOH TCPpMOJUHAMHKHU. HeO6paTI/IMOCTB IMponeccoB B IIpUPOAC.

TennoBele MammHbl. [IpuHIMNIBL AeiicTBUs TemoBbIX MamuH. [IpeoOpa3oBanus sHEpruu B
TeIIoBbIX MamMHax. KoadduuuenT nonesnoro neiicteus temioBoit mMamuubsl. [ukn KapHo u ero
KO3(PUIIUEHT MOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTETUKH.

Texunaeckue yCTpOﬁCTBa " NPAKTHYCCKOC MPUMCHCHUEC: IBUTAaTCJIb BHYTPCHHET'O CrOpaHus,
OBITOBOM XOJIOAWJIbHUK, KOHAUIITUOHECD.

JleMoHcTpanum.

H3MmeHeHWe BHYTPEHHEW OSHEPIMH Tejla IPH COBEPIICHWHM pPA0OTHI: BBUIET MPOOKU W3
OYTBUTKH TIOJT ACHCTBHEM C)KATOTO BO3JyXa, HarpeBaHue 3dupa B JaTYHHOH TpyOKe MyTEM TPECHHS
(BuICOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Tejla Ipy Terionepeiaye.

OmnbIT o aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUraTelNsi BHYTPEHHET0 CrOpPaHusl, pEaKTUBHOTO JABUTaTeJIsl.
Y4eHuueckuit SKCIIepUMEHT, 1abopaTOpHbIe pabOThI

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. ArperatHbie cocTosiHUs BeniecTBa. Da3oBbie MEPEXOIbI.



[TapooOpa3oBanue u koHaeHcanus. Mcnapenne u kurenne. AGCONIOTHAS U OTHOCHTEIbHAS
BJIQXKHOCTh BO3AyXa. HachlmeHHBIH map. YnenbHas TemioTa napooOpa3oBaHMsA. 3aBHCUMOCTh
TCMIICPATYPhbI KUIICHUA OT AAaBJICHUA.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpuctaisl. CoBpeMeHHble MaTepuaisl. [InaBienne u kpucraumzanus. Y aeipHas Temiora
riaBnenus. CyOonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.
6.4. Paznen 4. DnexkTpoauHaMukKa.
6.4.1. Tema 1. DnexkTpocraruka.

OnexTpuzauuss Tejn. OJEeKTpuyeckud 3apsia. J[Ba BuJa 2JIEKTPUYECKUX — 3aps/IOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKHU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/a.

BszaumopeiictBue  3apsanoB. 3akoH Kynona. ToueuHnwlii  anekTpudeckuil  3apsn.
Onektpuueckoe mnozie. Hanpspk€HHOCTh  anekTpuyeckoro mnosst. [lpuHuun — cynepno3unuu
JIEKTPUUECKUX NoJieH. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabota cun anexrpocrarudeckoro nois. Ilorennuan. Pasnocts notennuanos. [IpoBoanuku
U TUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. [JuanekTpudeckas pOHUIIAEMOCTb.

OnektpoémkocTh. KonaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATopa. ODHEprus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHudeckue yCTpPOHWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTATUYECKAs 3alUTa, 3a3€MIIEHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBbHBIN
anmapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanum.

Y CTpoUCTBO U NIPUHIUIL ACHCTBUSA JIEKTPOMETPA.
B3auMozeicTBrue HadIEKTPU30BAHHBIX TEIL.
DNEKTPUUECKOE T10JI€ 3apsKEHHBIX TEII.
[IpoBOTHMKY B 3EKTPOCTATHYECKOM IIOJIE.
DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKHU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBHUCHMOCTD BHCKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpA OT ILJIOIIAaJAU IIaCTHH, paCCTOSAHUA
MCKAY HUMHU U ,[[HBHGKTpI/I‘{eCKOfI MMPOHUITACMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.



YyeHndYecKuid AKCIIEpUMEHT, JabopatopHbie paboThl  M3MepeHue 3IeKTPOEMKOCTH
KOHJIEHCATOPA.

6.4.2. Tema 2. IToCTOSSHHBIN PJIEKTPUIECKUI TOK.

Toku B pa3nU4YHBIX cpenax. DIESKTPUUECKHN TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuiia Toka. [IocTOSIHHEIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu.

DJEeKTPUYECKOE COMPOTUBIICHHE. Y ICIbHOE CONPOTUBIICHHE BelecTBa. [locienoBarenpHoe,
napajielibHOe, CMEIIIAHHOE COSMHEHUE MPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[koyms-JIeHnia. MOIIHOCTE 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CHUJIa U BHYTPEHHEE CONPOTUBICHHUE HUCTOYHUKA TOKA. 3akoH Oma miis
MOJIHOM (3aMKHYTOM) 3JIeKTprueckoil renu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs: TPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCThH COIPOTUBJIEHUS METAJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

9HeKTpI/I‘leCKI/Iﬁ TOK B BaKyyM¢€. CBoiicTBa QJICKTPOHHBIX ITYYKOB.

[TonmynpoBonnuku. CoOCTBEHHAs M MPUMECHAas! IPOBOAUMOCTh MOJIYIPOBOIHUKOB. CBOICTBA
p-ni-nepexoza. [TonynpoBoAHUKOBBIE TPUOOPBHI.

9HeKTpH‘leCKI/Iﬁ TOK B pacTBOpax U paciuiaBax 3JICKTPOJIUTOB. 3J'IeKTpOJ'II/ITI/I‘IeCKaH
JUucconuanms. 9JICKTpOJ'IPI3.

OnexTpuueckuil TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSATENbHBIN pa3psa. MoaHus.
ITna3zma.

TexHnueckue ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKHU TOKa, HJIEKTPOHArpeBaTesIbHbIe TPUOOPHI, 3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIH THOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIM THO/,
rajJbBaHUKa.

JleMOHCTpanuu.
W3mepenue cuiibl TOKa M HAMIPSIKEHMUSL.

3aBHCHUMOCTh COMMPOTUBJICHUA HNUWIHMHIAPUYCCKHUX MPOBOAHHMKOB OT JIWHBI, IIJIOIOAJAN
IMOIMEPECUYHOTO CCUCHUA U MaTCpUuaa.

CwmerranHOE COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe wu3MepeHue AIEKTPOABMIKYILEH cuibl. KopoTkoe 3aMblkaHHE TIajlbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.



3aBUCUMOCTB CONIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsi ¥ IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI IPOBOIUMOCTD AUOJA.

YdeHn4ecKkuil SKCIIEpUMEHT, TabopaTOpHbIE pabOThI

N3ydyeHne cMEIaHHOrO COEIUHEHUS PE3UCTOPOB.

W3mepenue 3neKTpoABIKYIIEH CUIIbI MCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTHUBIICHUS.
Habmtonenue snexrpoinusa.

6.5. MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € Y4YETOM
COACPIKATCIIbHBIX MEKITPEAMCTHBIX CBsI3EH C KypCaMHU MAaTCMaTUKH, 6I/IOJIOFI/II/I, XHUMHU, FCOFpa(bI/II/I
U TEXHOJIOI'u.

MexnpeIMETHbIE TOHATHUS, CBS3aHHBIE C W3YYEHHMEM METOJIOB HAY4YHOTO IIO3HAHUS:
SABJICHHE, HAy4YHBIM (akT, TUmore3a, ¢u3MUeckas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIENIb, U3MEPECHUE.

Matemaruka: peieHiue CUCTEMbl ypaBHEHUH, JIMHelHas (QyHKIus, napabosa, runepoona, ux
rpagukd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC, KOCHHYC, TAHI€HC, KOTaHIEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U X IIPOCKIUU HA OCH KOOPAUHAT, CII0KECHUE
BEKTOPOB.

buonorusi: Mexanuyeckoe IBWKEHHUE B XUBOW mpupone, auddy3us, ocMOC, TEIIO0OOMEH
JKUBBIX OPTaHU3MOB (BHIBI TEIUIONEPEIadr, TEIUIOBOE PABHOBECHE), DJICKTPUUYCCKUE SIBICHHUS B
JKUBOM IPUPOJIE.

XuMUA: AUCKPETHOE CTPOCHHE BEIECTBA, CTPOECHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH W Ta30B, SJIEKTPUUYECKHUE CBOMCTBA
METAJJIOB, AIEKTPOIUTAYECKAS JUCCOLUALINS, TAIbBAHUKA.

['eorpadusi: BIaxHOCTH BO3/IyXa, BETPBI, 0apOMETP, TEPMOMETP.

TexHonorus: npeodpazoBaHuE ABUKEHHHM C MCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHHKE, MOAMUITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET
U Jpyrue), JABUrarelb BHYTPEHHErO CropaHMs, MNapoBas TypOHWHA, OBITOBOM XOJOJMJIBHUK,
KOHJULMOHEDP, TEXHOJIOTUH ITOIYyYEHUsI COBPEMEHHBIX MAaTE€pPUaiOB, B TOM YHCJIE€ HAHOMATEPUAJIOB,
U HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUYECKas 3alllMTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB, KCEPOKC,
CTpYWHBIH TPUHTEp, OdIIEKTPOHATpPEeBAaTElIbHbIE MPUOOPHI, 3IEKTPOOCBETUTENBHBIE MPHOOPHI,
rajbBaHUKa.



7. Conepxxanue odyuenus B 11 kmacce.
7.1. Paznen 4. DnekTpoauHaMukKa.
7.1.1. Tema 3. MaruutHoe noje. DJeKTpoOMarHuTHass HHAYKIHUS.

ITocTostHHBIE MarHuTHIL. B3auMoAECTBIE IOCTOSSHHBIX MArHUTOB. MaruutHoe rnose. Bekrop
MarHuTHOM MHAYKIUU. [[pyHIMI Cynepno3uuy MarHuTHBIX MOJIeH. JIMHUM MarHUTHON MHIYKIUU.
KapTuHa nuHUI MarHUTHOM MHAYKLIUU IOJIS IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1o0je MPOBOJHMKA C TOKOM. KapTuHa JHMHUM WHIYKIUK MAarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO MTPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MTPOBO/I-HUKA, KATYIIKH ¢ TOKOM. OIIBIT
Opcrena. BzanmoelicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOIyJb U HampasieHue. [|BikeHne 3apsHKeHHOM YacTUIIB B OJJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHue DIeKTpOMarHUTHOM MHAyKUuU. [IoTOK BeKTOpa MAarHUTHOM MHAYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHAyKuuu dapanes.

BuxpeBoe »snektpuueckoe moJie. DJNEKTPOJBIDKYIIAs CUJIa HHAYKIHMH B IPOBOJHUKE,
JIBUKYIIIEMCS ITOCTYNATEbHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpasuio JleHua.

WNHayKTUBHOCTS. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABMKYIIAs CUJIa CAMOUHAYKLIHH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texunaeckue YCTpOﬁCTBa U TPaKTHYCCKOC TMPHUMCEHCHUC. TIOCTOAHHBIC MArHUTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUIl, MHAYKIITUOHHAA ICYb.

JleMoHcTpanuu.

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.
JIMHUM WHIYKIIMY MarHUTHOTO TOJIS.
B3anMopeicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuisl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.



SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.
[IpaBuio Jlenua.

3aBHCHUMOCTh SHCKT];)OI[BI/I)KYH_[eﬁ CUJIbl MHAYKOHWH OT CKOPOCTH HM3MCHCHHA MArHuTHOTI'O
IIOTOKaA.

SIBneHne CaMOMHIYKIUY.

YdeHu4ecKuil SKCIIEPUMEHT, T1a0opaTOpHbIE pabOoTHI.

W3yuenre MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBieHUS AIEKTPOMArHUTHOM WHIYKIIHH.

7.2. Paznen 5. KoneGaHus ¥ BOJTHBI.

7.2.1. Tema 1. Mexanuueckue 1 3JIEKTPOMarHUTHbIE KOJICOaHUsI.

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue KkojeOaHus. ['apmoHuueckue
kosiebanus. [lepuon, yacrora, aMmmuntyaa u ¢asa konedanuid. [IpyKHHHBIA MasSTHHK.

Marematuueckuid MasSTHUK. YpaBHEHHE TrapMoHWYeckux KoneOanuii. [IpeBpaieHue
SHEPTUHU MIPU TAPMOHUYECKUX KOTICOAHMSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHbIE KOJNEOaHUS B HJCATBHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX/1y MEXaHUYECKHUMHU U 3JIEKTPOMArHUTHBIMU KOJICOAHUSAMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HJI€aTbHOM K0J1€0aTeIbHOM KOHTYPE.

Hpe,[[CTaBJ'IeHI/IC 0 3aTyxarouux KoJIeOaHMSX. BBIHY)K,Z[eHHLIe MEXaHMYEeCKHE KOJeOaHus.
Pe3onanc. BBIHY)KI[GHHLIC QJICKTPOMArHUTHBIC KoJIeOaHHSI.

[lepemennbiii Tok. CHHYCOUJATbHBIM NEpPEeMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. ITlpow3BoacTBo, mepemaya U TOTPEOICHUE DICKTPUUECKON HSHEPTHUU.
OKOJIOTUYECKUE PHUCKM TpU NOPOU3BOJACTBE d3JeKTpodHepruu. KynbTypa ucnonab3oBaHus
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHnuueckue YCTPOﬁCTBa " NPAKTUYCCKOC NPUMCHCHHUC! BHGKTpI/I‘-IeCKI/Iﬁ 3BOHOK, I'€HEpaTOp
MNEPEMCHHOT O TOKA, JIMHHUU 3JICKTPOICpCaay.

JleMoHcTpanuu.

HccnenoBanue mapamMeTpoB KosieOaTenbHON CHUCTEMbI (TPYXUHHBINA WM MaTeMaTUYeCKHUi
MasITHHK).



Hab6mronenue 3aryxaronux Kojie0aHu.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.
Ha6mronenue pe3onanca.

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmwinorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa U HAalpsDKEHHS OT BPEMEHM) JUId
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mpu mociieZjoBaTE€IbHOM COEAMHEHMM PE3MCTOpPa, KaTYHUIKW HMHIYKTUBHOCTU H
KOHJIEHCaTopa.

Monens TUHUY 3IEKTPOIIEpPEIauH.
Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue 3aBUCUMOCTHU nepuoaa MaJibix KoJIeOaHMI rpy3a Ha HUTHU OT AJIMHBI HUTHU U
MacCChI I'py3a.

HccnegoBanme NEpEMCHHOIO TOKa B HCIKM W3 IOCICA0BATCIIBHO COCIMHEHHBIX
KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.

7.2.2. Tema 2. MexaHuuyeckue U 3J1€KTPOMAarHUTHBIE BOJHBI.

MexaHnueckue BOJIHBI, yciioBus pacnpoctpaneHus. [lepuon. CkopocTh pacrnpocTpaHeHUs U
JuinHa BosHbL. [lonepeunslie U npoaosiabHble BOJHBL. MHTepdepenus u qudpakius MEXaHUYECKUX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3JyYEHHUsI SJIEKTPOMATHUTHBIX BOJIH. B3aumuas
opuenrtanus BekTopoB E, B, v B anmektpomarautHoi BoiHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaXeHHEe,  TpeJoMJIeHHWe,  Toispu3anus,  audpakmus,  HUHTEpPEpeHIHs. CxkopocTtb
AJEKTPOMATHUTHBIX BOJIH.

Hlkana 31eKTPOMarHUTHHIX BOJH. [IprMeHeHue SJIEeKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.
DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAUIIMHE, pajap, pPaJuoNpuEMHUK, TEICBHU30D,
anTeHHa, Tenedon, CBU-meyn.

JleMoHCTpanuu.



OO0pa3oBaHuE U PaCIIPOCTPAHEHHUE TIOMIEPEYHBIX U MPOIOIBHBIX BOJIH.
Kounebumomeecst Teo Kak HCTOYHHK 3BYKA.

HaOnroneHune oTpaxkeHus ¥ MPEeIOMIICHUS MEXaHUUECKUX BOJIH.
Ha6monenue naTepdepeHnnu U AuPpakind MEXaHHIECKUX BOJTH.
3BYKOBOM pE30HAHC.

HaGmronenne CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C AaMIUIMTYJAOH M YaCTOTOM
KOJIEOaHUIA.

HccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHUE, MTOJISIPH3AIIHS,
nudpakiys, HtHTEpPEpeHIIHS.

7.2.3. Tema 3. OnTuka.

I'eomerpuueckas ontuka. IIpssmonuHeliHOE pacrpocTpaHEHHE CBETa B OJHOPOJHOM Cpeje.
JIyu cBera. ToueuHBI UCTOYHUK CBETA.

OtpakeHHEe CBeTa. 3aKOHBI OTpPaKCHUs CBeTa. [locTpoeHHME W300paKEHHH B ILIOCKOM
3epka’e.

[Ipenominenue cBeta. 3aKOHBI MIPEIOMIIEHUS CBETa. AOCOIIOTHBIN MTOKa3aTeNlb MPETOMIICHHUS.
ITonHoe BHyTpeHHEe oTpakeHue. [IpeenbHblil yroil OJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oenoro ceera. LIBer.

CobOuparoniue M pacceuBaroliue JMH3bL. ToOHKas JiMH3a. DOKYCHOE pacCTOsSHUE H
onTHYecKas cujla TOHKOW JMH3bL. [locTpoeHune m3o00pakeHHid B COOMpArOIIMX U PacCEUBAIOLINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUYECHUE, 1aBAEMOE JTIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. HMHrepdepenuuss cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOJI0IeHNsT MaKCUMYMOB M MUHUMYMOB B MHTEP(EpPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxius ceera. JuppakunonHas pemerka. Y ciioBre HaOMI0JeHNs ITIaBHBIX MAKCHMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

Honﬁpmam/m CBCTa.

TexHuueckue ycTpoiicTBa M TNpPaKTUUYECKOE NPUMEHEHHE: OuKM, Jymna, ¢oroamnmapar,
MPOCKIIMOHHBIN armapaTt, MUKPOCKOII, TEIECKOIl, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAA PEUIETKa,
HOJIIPOU .

JleMoHcTpanuu.



[IpsmonuHeliHOE pacnpoCTpaHEHUE, OTpakEHHWE U MperoMieHue cBera. OnThudeckue
puOOopBI.

[TonHOE BHYTpeHHEe oTpaxkeHue. MoJieib CBETOBOA.
HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3AX.

Monenu MEUKPOCKOTIa, TEIECKOIIa.

HaGmonenue uaTepdepeHIm cBera.

HaGmonenue nudpakuu cBera.

HabGmronenue qucnepcuu cBeTa.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tosrydenue criekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
HaGrotenne nonsipu3anuu cBeTa.

Y4YeHUYECKU IKCTICPUMEHT, JJaOOpaTOPHBIE PAaOOTHI
N3mepenue mokasarens nMpeIoMIICHUs CTEKIIA.
HccnenoBanme cBOWCTB N300paKeHHI B TUH3aX.
HaGmronenue qucnepcuu certa.

7.3. Paznen 6. OCHOBBI CHIEIIMATILHON TEOPUU OTHOCUTEIHLHOCTH.

I'panuubl IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTymarsl cnenuanbHOW TEOpUH
OTHOCUTEIIBHOCTH:  WHBAPUAHTHOCTH  MOAYJA CKOPOCTH CBE€Ta B  BaKyyMme, IPUHIMI
OTHOCHUTEJILHOCTHA DWHIIITEHHA.

OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ HEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBl. DHEPIHs TOKOSI.
7.4. Paznen 7. KBanToBas ¢usmka.

7.4.1. Tema 1. D1eMeHTH KBAHTOBOH OITHKH.

®otonbl. Dopmyna [Tnanka cBs3u SHEPruM (POTOHA C €r0 YAaCTOTOH. DHEPrHst U MMITYJIbC
¢dorona.

OtkpeiTue u uccienoanue porordpdexra. OnbiTel A.I'. CroneroBa. 3akoHbl HoTOdIPdEKTA.
VYpaBuenue DiiHmreiiHa g poroaddexra. «KpacHas rpanuna» Gororddexra.



JHaBnenne cBera. OnwiTel [1.H. JIeOGenena.
XUMHYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoiicTBa M NpPaKTHUECKOe MpUMEHEeHHe: (OTORIEMEHT, (OTOJATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

JleMoHcTpanuu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ TUHKOBOU IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoddpdexra.
CBeTOoquOI.

Conneunas 6arapes.

7.4.2. Tema 2. CTpoeHue aToma.

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro a -yactwi. [lmanerapHas
monenb aroma. Ilocrymarer Bopa. M3nydenue m moromenne (OTOHOB IMPHU IMEPEXOAC aToMa C
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Buasl ciektpoB. CrieKTp ypoBHEH SHEPTUH aTOMa BOJOPO/A.

BosiHoBBIE cBOMicTBa yacTull. Bonubl ge bpoinsa. KopryckynsspHO-BOJIHOBOM Tyanu3M.
CroHTaHHOE ¥ BBIHYXKJIEHHOE U3JTyUeHHE.

TexHuueckue yCTpoWcTBAa M NPAKTUYECKOE NPUMEHEHUE: CHEKTPAIbHBIA  aHaIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

JleMOHCTpanuu.

Mopens onbiTa Pezepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HaOnroneHne muHeHYaThIX CIEKTPOB U3ITyICHHUS.
Jlazep.

Y4eHn4eckuil SKCIIepUMEHT, T1a0opaTOpHbIE pabOoThI.
HalGmronenne nuHeHyaToro crekTpa.

7.4.3. Tema 3. ATOMHOE SIpO.

OKCIIEpUMEHTHI, JOKA3BIBAIOIINE CI0KHOCTh CTPOEHMS siipa. OTKpPHITHE PaJHOAKTUBHOCTH.
Oneiter Pe3epdopna mo ompeneneHUIo cocTaBa paauoakTUBHOTO u3iydeHus. CBoicTBa anmb(da-,
Oera-, raMMa-u31ydeHus. BiusHue paqnoakTUBHOCTU Ha JKUBbBIE OPTaHU3MBI.



OTtkpeITHE TIpOTOHA M HeWTpoHa. HykmonHas monens sigpa I'eitzenOepra-MBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnag. DNEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnazn. ['amMma-uznydeHue. 3aKoH
paZoaKkTUBHOIO pacaja.

DHeprus CBS3U HYKJIOHOB B sizpe. SnepHsie cuibl. [ledekT maccer spa.
S nepubie peakuuu. JleneHue u CUHTES sIEP.

Snepubiii  peaktop. Tepmosimepubiii cuHTe3. Ilpo0OneMbl W NEPCHEKTHBBI  SJIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IEPHON S3HEPIeTUKH.

OnemeHTapHble YacTUllbl. OTKPHITHE O3UTPOHA.
MeToabl HaOIIOICHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.
@dyHnaMeHTaIbHbIC B3aUMOAEHCTBUS. EAMHCTBO (pM3nUecKOil KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBa M TPAKTUYECKOE MPUMEHEHHUE: I03UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi bomoOa.

JlemoHcTpanuu.

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Y4eHnueckuit IKCIEpUMEHT, JIaDopaTOpHbIE PaOOTHI

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

7.5. Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPO(PU3UKH.

Oransl pa3BUTHs acTpoHOMHUU. [IpuKiiagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.
Conneunas cucrema.

Connue. ConHeunast akTuBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTepUCTUKH. /[marpamma «CHEKTpaJibHBIA KJIACC - CBETHUMOCTBY». 3BE3[bI TJIaBHOM
IMOCJICIOBATEILHOCTH.  3aBHCHMOCThL  «Macca -  CBETHMOCTBY» s 3BE3H  TJIaBHOHU
MOCJIEA0BAaTENIbHOCTH. BHyTpeHHee cTpoeHune 3BE31. COBpEMEHHBIE MPEJACTABICHUA O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muieunsiii IIyte - Hama [Manaktuka. [Tonoxenne u nemxenue CoinHia B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SIpaxX TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pa3Oeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennKkTOBOE H3TyUEHHE.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepewménnpie mpo6iieMbl aCTPOHOMUM.
Yyenunueckue HaOIIOICHUS.

HaGnronennss HeBOOPYKEHHBIM TJIa30M C HCIHOJIH30BAHUEM KOMIBIOTEPHBIX MPUIIOKCHUN
JUI ONPEICTICHUS TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nomymapus 1 sipKue 3BE3.bl.

Habmronenus B reneckon Jlynsl, manet, Mieunoro [lytu.
7.6. O6o0mIaroIee MOBTOPEHHUE.

Ponp ¢u3uku M acTpOHOMHM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOH, COLMANbHOM U
ITHYECKON cepax AeATEIbHOCTH YEIOBEKA, POJIb U MECTO (PM3UKU M aCTPOHOMHH B COBPEMEHHOM
HAyYHOH KapTUHE MHpa, poib (U3NYECKOH Teopun B (HOPMUPOBAHHM MPEICTABICHHA O
¢u3nveckoil KapTHHE MHUpPa, MeCTO (PU3MUECKOW KapTHHBI MHpa B OOLIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEJCTaBICHUM O IIPUPOJIE.

7."7. MexxnpeIMETHBIE CBSI3H.

N3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 11 kilacce ocymiecTBisieTcs C Y4€TOM
COJIEpXKATEIBHBIX MEXIPEIMETHBIX CBSI3€HM ¢ KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

MexnpenMeTHbIE TOHATHUS, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYy4YHOTO IIO3HAHUS:
SBJICHHE, HAy4yHBbIM (akT, THUmore3a, ¢u3nUeckas BEIWYWHA, 3aKOH, TEOpHus, HaOII0EeHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPECHUE.

MatemaTuka: peleHHe CHCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (QPYHKIMH: CHHYC,
KOCHHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPJIMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIIMM,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE IIOLAIU INIOCKUX GUryp u o0bEMa Tel.

buonorus: snexTpuyeckue siBIEHUS B )KUBOU MPHUPOE, KojiebaTeabHbIe ABHKEHUS B KUBOM
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM NPUPOJE, NEUCTBHE PaAualliy Ha )KUBbIE OPTaHU3MBI.

XHAMHS: CTPOCHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TE,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

['eorpadus: marHWTHBIC MOJIOCa 3E€MJIH, 3QJIEKM MArHUTHBIX PyA, (OTOCHEMKA 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSCCHUI.

TexHonmorus: JUHUM 3IEKTPOIEepeady, TeHepaTop MEPEeMEHHOTO TOKA, AJIEKTPOJBUraTENb,
WHIYKIIMOHHAsI TIeYb, pajap, paguonpuéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.



8. Ilmanmpyemble pe3yabTaThl OCBOCHHUS IMPOrpaMMbl 1O (PHU3MKE Ha YpPOBHE CPEIHETO
o011ero oopa3oBaHus.

8.1. OcBoenue yuyebHoro npeamera «®Du3nka» Ha ypoBHE CpeAHEro oOmiero oopazoBaHus
(6a30BBII YPOBEHB) JOKHO OOECTIEUUTD JOCTHKEHHUE CIETYIOIUX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JInuyHOCTHBIE pE3y/NbTaThl OCBOEHUS YyueOHOro mnpenmera «DHU3UKa» JIOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEH
NO3UIUEN JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUM,
COOTBETCTBYIOLINX TPAAULIMOHHBIM HEHHOCTSIM POCCHICKOTO OOIIECTBA, pacCIIMPEHUE KU3HEHHOTO
OIBITA U OMBITA JEATEILHOCTH B IPOLECCE PEAIN3alUHA OCHOBHBIX HAIPABJICHHUI BOCIUTATEIbHOU
JESATEIIBHOCTH, B TOM UUCIIE B YACTH:

1) rpax/1aHCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh ~ TPAXJTAHCKOW  IMO3MIMKM  OOYYAaroImIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIECTBa,;

MPUHATHAE TPAJAUIMOHHBIX OOIIEUETIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATHUUECKHUX
[ICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpEcax TpaKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OpPraHU3aIliu;

YMCHHC B3aHMOJECHCTBOBaTh C COLMAJbHBIMHU HHCTUTYTaMHU B COOTBCTCTBHU C HX
q)YHKI_II/IHMI/I N Ha3HAYCHUCM,

TOTOBHOCTBb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIbHOCTH;
2) NaTpUOTUYECKOT0 BOCIIUTAHUS:
c(OPMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSM POCCHUICKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPAaBCTBCHHOTO BOCIIUTAHUSA:
C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, STUICCKOTO IMOBCACHUA

CIIOCOOHOCTH OLCHUBATh CUTYyallU0 U NIPUHUMATh OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH HaA
MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU, B TOM YUCJIC B ACATCIIBHOCTU y‘-IéHOl“O;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:



ACTETHYECKOE OTHOUIEHHE K MHpY, BKIIIOYas 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nueckoil Hayke;

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpPEC K pa3iudHbIM chepaM npodecCHOHaIbHON 1eATeIbHOCTH, B TOM YHUCIIE CBA3aHHBIM
¢ (uU3NKOM UM TEXHUKOH, yMEHHE CcoBeplIaTh OCO3HaHHBIM BBIOOp Oymymied mnpodeccun u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHUIO B 00OJaCTH (PU3MKU Ha
MPOTSKCHUH BCEH KU3HU;

6) 3KOJIOTUYECKOr'0 BOCIIUTAHUSA .

C(OPMHPOBAHHOCTh DKOJOTHYECKOW KYJIBTYpBI, OCO3HAHHWE TJO0AJBRHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

IJIAHUPOBAHUE M OCYILIECTBICHUE ACHUCTBUI B OKPYKAIOLIEH CpPeJe HA OCHOBE 3HAHMS LIEJICH
YCTOWUYMBOIO pa3BUTHUS YEJIOBEYECTBA;

Pacmmpenue omnbiTa AeATeIbHOCTH YKOJOTHYECKONW HANPaBICHHOCTHA HAa OCHOBE MMEIOIIUXCS
3HaHU# 110 Pu3HKe;

7) IEHHOCTH HAYYHOTO TTO3HAHMUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyecKoil HayKu;

OCO3HAaHUC IICHHOCTH Hay‘{HOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IPOLECCC U3YUCHHUA (I)I/I3I/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIIBHO U B T'PYIIIIC.

8.2. B mporecce AOCTHKEHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOEHMSI NMPOrpaMMbl Mo (usuke
JUIS YPOBHS CpeIHEro oOuiero o0pa3oBaHus y 00yJaromuXcs COBEPIIEHCTBYETCS SMOLUOHATbHBIN
UHTEJUIEKT, MPeANoaraloumii chopMIUpOBaHHOCTb:

CaMOCO3HaHMs, BKIIOYArOIICTO CIIOCOOHOCTh ITOHUMATh CBOE OMOIIMOHAJIBHOEC COCTOSAHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOMN C(I)epm, OBITH YBCPCHHLIM B CC6C;

CaMOpPCryJIMpoOBaHusd, BKIIIOYAOIIETO CaMOKOHTPOJIb, YMCHUC IMPUHHUMATL OTBETCTBCHHOCTD
3a CBOE IIOBCACHHUC, CIIOCOOHOCTH aaanTUupoBaTbCd K SMOUUOHAJIIBHBIM HU3MCHCHUAM U IPOSBIIATH
I‘I/I6KOCTL, OBITh OTKPBITBIM HOBOMY;

BHYTpCHHCﬁ MOTHBAIIUU, BKJTIOYAIOIIEH CTPEMIJICHHUC K JOCTHIKCHHIO MLCJIN U YCIEXY,
ONITUMU3M, MHUIIUATHBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, nCXoasda U3 CBOUX BOSMOH(HOCTef/'I;

OMIIAaTHUH, BKHIOanOIHeﬁ CIIOCOOHOCTh ITOHUMATh OMOIHUOHAJIIBHOC COCTOAHUC [pYIux,
YUYUTBIBATH €TI0 IMPHU OCYIICCTBJICHUA OGH.[CHI/ISI, CIIOCOOHOCTB K COYYBCTBHUIO U CONCPCIKNBAHUIO,



COLMAJIBHBIX HAaBBIKOB, BKJIIOYAIOLINX CIOCOOHOCTh BBICTPaMBATh OTHOIIEHUS C JIPYTMMH
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIaTh KOHMIUKTHI.

8.3. MertanpeameTHble pe3yabTaThl OCBOEHUS MPOTPaMMbI CPEHEro o0iero oopazoBaHus
JIOJKHBI OTPaXaTh:

8.3.1. OBnageHue yHUBEpPCAIbHBIMU MMO3HABATEIBHBIMU JICUCTBUSAMMU:
1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOATENLHO (OPMYIUPOBATh M aKTyalM3UpOBaTh IpoOIeMy, paccMaTpuBarh eé
BCECTOPOHHE;

OIPCACIIATh LUCIN ACATCIIbHOCTH, 3alaBaTh MapaMETPbl U KPUTCPUN UX JOCTUKCHUS,
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUMA B PACCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

p33pa6aTBIBaTB IUIaH pCHICHUA HpO6HCMbI C y‘IéTOM dHaJIn3a UMCIOIUXCA MAaTCPpHUAJIbHBIX U
HEMAaTCPpUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHBBI B JACATCIBHOCTb, OLCHUBATL COOTBETCTBUC PE3YJIbTATOB LCIIAM,
OLOCHUBATDH PUCKHU MOCIIEACTBUM JACATCIIbHOCTH,

KOOPAUHHUPOBATH U  BbIIIOJIHATDH pa60Ty B YCIOBHUAX PCAJIBHOIO, BUPTYAJIBHOI'O U
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELIICHUH KU3ZHEHHBIX TTPOOIIEM.
2) 6a30BbBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

BJIaIETh HAYYHOHM TEPMMHOJOTMEH, KIIOUEBBIMU MOHATHSIMM M MeEToJaMH (U3UYECKOM
HayKH;

BJIa/IETh HaBBIKAMM Y4YEOHO-UCCIIEOBATEIbCKON M TMPOEKTHOM MEATENBHOCTH B 00JIaCTH
¢u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB peIIeHUs 3aJad
bu3nyecKoro coaepxKaHus, IPUMEHEHHUIO PAa3INYHBIX METO/I0B IO3HAHMS,

BJIAJIETh BUJAMHU JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHWs, €r0 HHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX CUTYALIUSX,

B TOM YHUCJIC IIpU CO3JaHUU y‘-IC6HLIX IMPOCKTOB B obiactu (1)I/I3I/IKI/I;

BBISIBJISITH IPUUUHHO-CIIE/ICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATh THIIOTE3Y
€€ pelieHus, HaXOAUTh apryMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPKJICHUM, 3a]1aBaTh MapaMeTphl
U KPUTEPUU PELICHMUS;

AHAJIIM3UPOBATDH MOJYUCHHBIC B XOAC PCIICHHUA 3aa4u PC3YyJIbTATbhl, KPUTUUCCKU OLCHUBATH
HUX JOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;



CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33aJla4l B 00Pa30BaTEIbHONU NEATENLHOCTH, B TOM
qHCIie TIPU U3YYCHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, OICHHBATh MPUOOPETEHHBIN OIBIT, YMETh MEPEHOCUTH
3HAHUS 110 PU3UKE B MIPAKTUIECKYIO 00JaCTh KU3HEIEATEIIBHOCTH;

YMETh UHTCTPUPOBATh 3HAHHA HU3 PA3HBIX IPEAMETHBIX O6J'I&CT€I>1; BbBIIBHUI'aTh HOBBIC HUJICHU,
npeajaratb OPpUruHaJbHBIC IMOAXOAbl W PCUICHUA; CTAaBHUTH HpO6JICMBI M 3aJa4yu, OOIYCKAroIIue
AJIBTCPHATHBHBIC PCIICHHUA.

3) pabora ¢ uHbOpMaIuei:

BIa/IETh HABbIKAMU MONy4YeHHUs HHPopManuu (U3NYECKOTO COACPKAHHUS U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSITEILHO  OCYHIECTBIATH TMOWCK, aHAIM3, CUCTEMATH3AlUI0 W
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLCHUBATL JOCTOBCPHOCTD HH(bOpMaLII/II/I;

KCIIOJIb30BaTh CPEACTBAa MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUM B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aI[MOHHBIX 3a/ady C COOJI0JIeHHEeM TpeOoBaHU
SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI, PECypcOCOEpeKEHUs, MPABOBBIX M ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHMS B Pa3IMUHBIX opMarax ¢ yu€TOM HazHAuEHUs
uHbOpMallUM U 1EJeBOM ayAUTOpUH, BBIOMpas ONTHUMaJbHYIO (OpMYy NpPEICTaBICHUS U
BU3YaIU3al1u.

8.3.2. OBiageHne yHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUAMMU:
1) obmienue:

OCYILIECTBIIATH OOIIEHHE HAa ypOKaxX (PU3UKU U BO BHE-YPOUHOU J€ATENbHOCTH; pAaCIO3HABATh
NPEINOCHUIKM KOHQIMKTHBIX CUTYyallMi U cMAr4aTh KOH(MIUKTHI, pa3BEPHYTO M JIOTUYHO M3JIArarhb
CBOIO TOYKY 3PEHMS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMECTHas JeSTEIbHOCTD:

MOHMMAaTh M UCMOJb30BaTh MpPEUMYIIecTBa KOMAHAHOM M HWHIMBUAYalbHOW paboTHI;
BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH ¢ Yy4€ToM OOLIMX HHTEPECOB, H
BO3MO>KHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBaTh U KOOPINHUPOBATH AEHCTBUS
o €€ JOCTHKEHHIO: COCTaBJIATh IUIAH JIEWCTBUM, pacHpeAesaTb poJd C YYETOM MHEHMM
YYaCTHHUKOB, 00CYXJ1aTh PE3yIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh KAU4eCTBO CBOETO BKJIJa M KKIOTO YYaCTHUKA KOMAHJIbI B OOIIUI pe3ylbTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM,



MpeayiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HWJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISAThH MO3UTUBHOE CTPATErMYECKOE TIOBEJICHHUE B PA3JIMUHBIX CUTYAIUSX, TIPOSIBIISATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

8.3.3. OBnazeHne YHUBEPCATbHBIMU PETYJISITUBHBIMU ACHCTBUSIMH:
1) camoopranuzanus:

CaMOCTOATCIIBHO OCYHICCTBIIATL IMO3HABATCIbHYIO OCATCIBHOCTH B obactu (1)I/ISI/IKI/I )41
ACTPOHOMUM, BbIABIIATDH HpO6HCMBI, CTaBUTH U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4H,

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PEIHIEHUs pacu€THBIX M KauyeCTBEHHBIX 3aJad, IUIaH
BBITNIOJIHEHUS MPAKTUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U NIPENIOYTCHUH;

AaBaTb OLICHKY HOBBIM CUTYallUsIM;

pacmMpsITh paMKd y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN; JenaTh
OCO3HAHHBII BBIOOP, APTYMEHTHPOBATH €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAULUN B 00JacTU (DU3UKHU, TOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OHLCHKY HOBBIM CHUTyalusM, BHOCUTb KOPPCKTHBBI B JACATCIBHOCTb, OLICHUBATDH
COOTBCTCTBUC PCIYJIIBTATOB LECIISAM;

BJIaJJ€Th HaBBIKaMU IM03HABATCIILHOM pe(bneKcm/I KaK OCO3HaHUs COBCPIIACMBIX I[GI\/’ICTBI/II\/'I u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCIOJIb30BaTh NPUEMBI peIeKCUH 71 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

OLICHUBAaTh PHCKM M CBOEBPEMEHHO NPHUHHUMATh PEIICHUS M0 MX CHUKEHUIO; IIPUHUMATh
MOTHBBI U apTyMEHTBI IPYTUX IIPY aHAJIU3€ PE3YNIbTATOB IE€ATEIBHOCTH.

3) npunsTHE Ce0s U IPYTUX:
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY.



8.4. IlpeameTHBIC pE3yNbTaThl OCBOSHHUS MporpamMmbl 1o (¢usuke. B mporecce m3ydeHus
Kypca ¢usuku 6a3oBoro ypoBHs B 10 kiracce o0ydaromuiicss HAyquTCs:

JI€MOHCTPUPOBATh HAa HpUMEpax pojib U MECTO (U3UKU B (HOPMUPOBAHMU COBPEMEHHOMU
Hay4YHOM KapTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJOTMH, B IPAKTUYECKON
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh I'PaAaHUIBI IPUMEHCHUA N3YYCHHBIX (1)I/ISI/ILIeCKI/IX MO,I[GJ'IGfIZ

MaTepuajgbHas TOYKa, MHEpIHallbHas CUCTeMa OTcuéra, aOCOJIOTHO TBEPAOE TeJo,
UJeaNbHbIM ra3, MOAETU CTPOEHUS Ta30B, KUJIKOCTEH M TBEPIBIX TeJ, TOUCUHBIA JIEKTPUUYECKHI
3apsij IpU petieHn: (PU3NUecKux 3aaay;

pacrno3HaBaTh (U3MYECKUE SIBICHUS (MIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHUS BEIIECTBA U DJIEKTPOJAUHAMHUKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE TBUKEHHIE, CBOOOTHOE MMaICHUE Tell, IBUKCHHE
10 OKPY)KHOCTH, WHEPIHsI, B3auMoJeHCTBUE Tell, AuQQy3usi, OPOYHOBCKOE NBH)KEHUE, CTPOCHHE
JKUJKOCTEH W TBEPABIX TEJ, U3MEHEHHE O0BhEMa TeNl MpU HArpeBaHUM (OXJAKICHHH), TEIIOBOE
paBHOBECHE, HCHApEHUEe, KOHJCHCAlUWs, IUIABJIEHUE, KPHUCTAJUIM3aLUsl, KUIICHUE, BJIAXHOCTh
BO3/yXa, IOBBIILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXKIY
rapamMeTpaMH COCTOSIHUS raza B U30MPOLECCax, JEKTpU3alus Tel, B3auMOACHCTBUE 3apsJI0B;

ONMCHIBATh MEXAHWYECKOE IBM)KEHME, HUCHOJb3ys (U3MYECKHE BEIMYMHBI: KOOpPJMHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHUa, UMIIYJIbC Tejla, KMHETHYeCKas
SHEprus, MOTEHIMaJbHAs DSHEPrusi, MexaHuuyeckas paboTa, MeXaHHuYecKass MOIIHOCTb, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PM3NYECKUNA CMBICI UCIIOJIb3YEMBIX BEJIMUUH, X 0003HAUCHUS U
€IMHUILIbI, HAXOMUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCBHIBATb H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHUSA, MWCIOIL3Ys
¢u3nyeckue BeIMYMHBL: JaBICHME ras3a, TeMIepaTypa, CpeIHsAs KHHeTHUYecKas JSHeprus
Xa0TUYECKOI'0 JABUKEHUSA MOJIEKYJI, CPEAHEKBAApaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI,
BHYTpEHHSIS1 SHEprusi, padoTta raza, Koap(GULIHEHT MOJIe3HOro AEMCTBUS TEIUIOBOTO JIBUrATeNs; IpH
ONMCAHUU MPABUIIBHO TPAKTOBATh (PM3NYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUECHUS U
€MHMIIBI, HAaXOAWUTh (POPMYIbI, CBS3BIBAIOLIUE JAHHYIO (U3HYECKYI0 BEIUYMHY C JPYTHUMH
BEJIMYMHAM;

OIMMCBIBATh HN3YUCHHBIC JJICKTPUYCCKUC CBOICTBa BCIICCTBA M OJJICKTPUUCCKHUE ABJICHHUA
(mpotiecchbl), UCHONB3Ys (DU3MUECKHE BEITUYMHBI: JJIEKTPUUYECKHUI 3apsj, 3JIEKTPUUYECKOe IOoJe,
HaHpﬂ)KéHHOCTI) IoJIsA, MOTCHIKWAJ, pa3HOCTh IMOTCHIUAJIOB, TP OIMMMCAHWHN NPABUJIIBHO TPAKTOBATbH
(Gu3nUeCKUil CMBICII UCTIOIB3YEMBIX BEJIIMYMH, X 0003HAUEHHS M €JUHHUIIBI; YKa3blBaTh (HOPMYIIH,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

aHAJM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, HCIONB3Ys (U3UUECKUE 3aKOHBI U
OpUHIUIBL: 3aKOH BcemupHoro tsrorenus, I, II m III 3axonsl HbroToHa, 3aKOH COXpaHEHHUs



MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHMsI UMIYJbCa, MPUHIUI CYNEPHO3UILUN CUJ, MPHUHIIUII
pPaBHONPABUSl WHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS
BEIIIECTBA, Ia30BbIC 3aKOHBI, CBSA3b CPEIHEH KHHETHYECKON YHEPIHU TEIUIOBOTO JBMXKEHUS MOJICKYJT
¢ a0COIIOTHON TeMIIepaTypoH, EPBbII 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMSI JIEKTPUUYECKOIO
3apsna, 3akoH KyrnoHa, mpu 3TOM pasiauyaTh CIOBECHYIO (DOPMYITHpPOBKY 3aKOHa, €ro
MaTeMaTHUYECKOE BhIPAXKEHUE U YCIOBUS (IpaHuUIlbl, 00JaCTH) TIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBI JEHCTBUS MAIllWH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nyaTh yCiIoBUSA MX O€30IaCHOTO MCII0JIb30BaHMsI B TIOBCETHEBHOM JKU3HU;

BBITIONHATh AKCIEPUMEHTHI IO WCCIICOBAHUIO (U3WYECKUX SIBICHUW W TPOIECCOB C
WCIIOJIb30BAaHUEM IMPSMBIX, 1 KOCBEHHBIX U3MEPECHUM, MPU 3TOM (POpMyIHpoBaTh mpodiaemy/3anady
U TUIOTE3y Yy4eOHOro SKCIepUMEHTa, cOOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO0 000pYyIOBaHUS,
MPOBOAMTH ONBIT U OPMYTUPOBATH BHIBO/IBI,

OCYIIIECTBIISTH MPSIMBIE M KOCBCHHBIC U3MEPCHHSI (PU3NICCKUX BEITUYHH, ITPH STOM BBIOMPATH
ONTHUMATBHBIA CIIOCOO M3MEPEHHS] U HCIIOJIb30BATh W3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
U3MEPEHU;

HCCIICA0BAaTh 3aBUCUMOCTU MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCJIMYHMHAMHU C HCIIOJIL30BAHHUEM IIPSAMBIX
HSMGPGHHﬁ, IIpyu  5TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IPOBEITL pPE3YyIbTaThl HOHy‘ICHHOﬁ
3aBUCHUMOCTH (I)PBPI‘ICCKI/IX BCJIIMYHMH B BHUAC Ta6J'II/II_[ u Fpa(I)I/IKOB, ACJIaTh BBIBOJBI IO pE3yJibTaTaM
HUCCICOOBAaHUA,

coOmoaTh MnpaBwiia O€30IacHOTO TpyJda INpU MPOBEAECHUH HCCIENOBAaHUNA B paMKax
y4eOHOTO  JKCIEepUMEHTa, Y4eOHO-MCCIEOBAaTEIbCKOW W TMPOEKTHOW  JESATEIBHOCTH ¢
UCTOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

peuarb paC‘-IéTHLIe 3aJl1a4M C SBHO 3aJJaHHOM q)H3quCKOﬁ MOZCIIbIO, UCITIOJIB3YH (I)I/ISI/I‘IGCKI/IC
3aKOHbI W IIPUHIMUIIBI, HAa OCHOBC aHAJIM3a YCJIOBUA 3aJadun BH6I/IpaTB q)HBPI‘IeCKYIO MOACIb,
BBIACIIATDH (I)I/I3I/I‘-ICCKI/IC BCIIMYHUHBI U (I)OpMy.]'IBI, HCO6XOI[I/IMBIG JIIs €€ peuicHus, MpOBOANUTDH pvaéTLI
" OICHUBATH PCAJIbHOCTD IMOJTYYCHHOT'O 3HAUCHUA (I)I/ISI/I‘-ICCKOI\/'I BCJIIMYHHEI;

peuiaTh KAaYCCTBCHHBLIC 3aJa4Mu: BBICTpAUBATHL JIOTUYCCKU HCIIPOTHUBOPCUYUBYIO MCIIOYKY
paCCY)K,Z[eHI/Iﬁ C UCITOJIb30BAHUCM HU3YYCHHBIX 3aKOHOB, SaKOHOMepHOCTeﬁ n (I)I/I3I/I‘-ICCKI/IX ﬂBHCHHﬁ;

UCIOJIb30BATh MPHU PEIIEHNH Y4eOHBIX 337a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAUN U TPEACTaBICHUS Y4eOHOH M Hay4HO-
HOMYASPHON MHPOPMALUH, MOITYYEHHONH M3 Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKU aHAIU3UPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

IPUBOANTH TPUMEPHI BKJIAZa POCCHUHCKMX U 3apyOekHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCIIOJIh30BATh TEOPETUYCCKHE 3HAHUS 110 (PU3MKE B TIOBCEIHEBHOM JKU3HU JUIS 00ECTICUeHUS
0€30MacHOCTH TpU OOpalleHuy ¢ MPUOOpPaMHU M TEXHUYECKMMH YCTPONCTBAMHM, ISl COXPAHCHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpY KaloIIel cpese;

paboTaTh B TpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MUIAHUPOBATH paboTy
TPYIIIbI, PALIMOHATIBHO PACHPEACIATh 00SI3aHHOCTH U TUIAHUPOBATH ACATEIBHOCTD B HECTaHIAPTHBIX
CUTyalHsIX, OLEHMBATh BKJIAJ KaXIOIO0 M3 YYaCTHUKOB TPYIIbI B PEIICHUE paccMaTpPUBAEMOM
IpO0OJIEMBI.

8.5. IlpenmeTHble pe3ynbTaThl OCBOSHHS MpPOrpaMMbl 1o ¢usuke. B mpouecce u3yudeHHs
Kypca Kypca pusuku 6a3oBoro ypoBHs B 11 kinacce o0ydaromuics HayqIuTcCs:

JEMOHCTPHPOBATh HAa MpPUMEpax poib U MECTO (HU3UKUM B (HOPMUPOBAHMM COBPEMEHHOMU
Hay4YHOM KapTHHBI MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHHMKM W TEXHOJIOTMH, B IMPAKTUYECKOU
JEeSITeTbHOCTH JIFO/ICH, LIEIIOCTHOCTD U €TMHCTBO (PM3MUECKOM KAPTHHBI MUPA;

YUUTBHIBaTh TPAHUIBI TMPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJEJICH: TOYCUHBIN
ANEKTPUYECKUI 3apsfl, JIyd CBETa, TOYCUHBI UCTOYHUK CBETA, SIAEPHAs MOJEIb aTOMa, HYKJIOHHAs
MOJIENIb aTOMHOTO Si/Ipa MPH peleHNH (GU3NIeCKHX 3a/1a4;

pacrnio3HaBaTh (U3MYCCKUE SIBICHHUS (MIPOIECChI) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ICKTPOJMHAMUKA W KBAaHTOBOW (DU3WKH: DJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JICHCTBUS TOKAa, B3aUMOJICHCTBHE MArHUTOB, DSJEKTPOMArHUTHAS
WHAYKIHS, JEHCTBUE MArHUTHOTO TIOJS Ha TPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KONEOAHHWsSI M BOJHBI, MPSIMOJMHEHHOE paclpOoCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHIusa, Audpakius W [ONSIpU3alvsi CBeTa, JUCHEPCUsS CBETa,
dorornekrpudeckuit dPpdext (porodddekTt), CBETOBOE AaBleHHE, BO3HUKHOBEHHE IJIMHEHYATOTrO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIMCHIBATh H3YyYEHHbIE CBOWCTBA BEIECTBAa (DJIEKTPUUYECKHE, MarHUTHbBIE, ONTHYECKHE,
ANIEKTPUUYECKYI0 TPOBOJUMOCTb PA3JIMYHBIX CpEA) M DIEKTPOMArHUTHbBIE SBJICHUS (IIPOLECCHI),
UCTIONB3Ys (PU3NYECKHE BETMUMHBL: AIEKTPHUUECKUI 3aps], CUjla TOKA, SJEKTPUUECKOe HAIPsLKEHHE,
AIIEKTPUYECKOE COINPOTUBIIEHUE, PAa3HOCTh MOTEHIIMAIOB, AJIEKTPOABIDKYILAs cuiia, paboTa TOKa,
WHAYKIHUS MarHuTHOrO TOJs, cuia Ammepa, cuia JlopeHna, MHAYKTUBHOCTh KaTyIIKH, SHEPrus
AIIEKTPUYECKOTO0 M MarHUTHOTO MOJIeH, Mepruoj U YacToTa KojebaHui B KojebaTeIbHOM KOHTYpE,
3apsJ W CHJa TOKa B TPOIECCe TapMOHMYECKHMX D3JIEKTPOMAarHUTHBIX KojeOaHul, (QoKycHoe
paccTosiHUE U ONTHUYECKas CUJIa JIMH3bI, IIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
UCTIOJBb3YEMbIX BEJIMYMH, UX O003HAueHWs M €IUHHIBI, YKa3bIBaTb (OPMYIIbI, CBS3BIBAIOIINE
JAHHYIO (PU3HUECKYIO BEITMUUHY C IPYTUMH BEIUYUHAMU;

OIMUCBIBATh H3YUCHHBIC KBAHTOBLIC ABJICHHUA W IIPOLCCCHI, HUCIHOJIb3Ys (bl/ISI/I‘-ICCKI/IC
BCJIIMYHHBI: CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBCTA, SHCPTHUA U UMITYJILC
(I)OTOHa, nepuoa Imojiypacmnazaa, OSHCPrus CBA3W ATOMHBIX SAACP, MPU ONHWCAHWU TIPaBHUIIBHO
TPAKTOBATH (I)I/I3I/I‘-IGCKI/II71 CMBICJI UCITOJIb3YCMBIX BCIIMYHH, UX 0003HaYeHHS U CAWHUIBI, YKA3bIBATh



(GOpMyITBI, CBS3BIBAIOIINE JAAHHYIO (U3NYECKYIO BEIMYUHY C JPYTMMHU BEIHMYMHAMHU, BBIUYUCIISATH
3HaueHUE (PUINICCKON BETUIHHEI;

aHAIM3UPOBATh (DU3UYECKHE MPOLECCHl M SBJICHUS, HCIONB3YS (DU3NYECKUE 3aKOHBI H
OpUHIUIEL: 3aK0H OMa, 3aKOHBI MTOCTIEI0BATENBHOTO U MapaJIeIbHOTO COSIMHEHHS TPOBOTHUKOB,
3akoH JDkoyia-JleHna, 3akOH  JIEKTPOMAarHMTHOW — MHIYKLUHH, 3aKOH  IPSIMOJIMHEHHOTO
pacrpoCTpaHeHHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMJICHHS CBETa, YpaBHEHHE
OnHmreitHa 11 GoTodddeKTa, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH
COXpaHEHUs AIEKTPUIECKOTO 3apsijia, 3aKOH COXPaHEHUSI MacCOBOTO YHCia, IOCTyIaThl bopa, 3akoH
PaJMOaKTHBHOTO paclaia, Ipd 3TOM Ppa3IndaTh CIOBECHYIO (OpMYyIMPOBKY 3aKOHA, €ro
MaTeMaTU4ECKOe BHIPAKEHUE U YCIIOBHS (TPAaHHIIBI, 00JIaCTH) IPUMEHUMOCTH;

OTIpEEISATh HAIIPABIEHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TOJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cunbl Jlopenna;

CTPOMUTH U OMMCHIBATh N300pakeHNE, CO3/1aBAEMOE IIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIIIOJHATh AKCHEPUMEHTHI 110 HCCIEJOBAaHMIO (PU3MUECKUX SBJICHUM U IPOLECCOB C
UCTIOJIB30BaHUEM IPSIMBIX, M KOCBEHHBIX U3MEPEHU: IPH 3TOM (HOPMYITHPOBATH

npoOiieMy/3aqady ¥ TUIIOTE3y YYeOHOro JKCIIEPUMEHTa, CcoOUpaTrh YCTAaHOBKY U3
IPeJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYILIECTBIIATh NPSIMblE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYMH, IIPU 3TOM BBIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMsS] U HCIIOJIb30BATh W3BECTHBIE METOJbl OLEHKH IOIpPEHIHOCTEH
U3MEPEHHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH C MCIOJIb30BAHUEM HPSIMBIX M3MEPEHHI:
IpU 3TOM KOHCTPYMpPOBaTh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl IMOIYYEHHONW 3aBUCUMOCTU
¢u3nUYeCKUX BEJIMYMH B BUJIE TaOIHUI] U rpapuKOB, JeN1aTh BBIBOBI 10 pe3y/IbTaTaM UCCIIEOBAHMUS;

coOmofaTh mpaBuia O€30MacHOr0 TpyAa MpU MPOBEIECHUU HCCIECJOBAHMM B paMKax
y4eOHOro  HKCIEPUMEHTa, Yy4eOHO-HCCIEeNOBAaTENIbCKOW M MPOEKTHOM  JEeSTeNIbHOCTH  C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U JIabopaTOPHOTo 000PYAOBAHMUS;

pemarh pacué€THbIE 3a/1a4y C SIBHO 33JaHHOM (DPU3MUYECKON MOJENbIO, UCTIONb3Yys (PU3nYecKue
3aKOHbl WM TPUHIUIBI, Ha OCHOBE aHajW3a YCJIOBHUS 3aJjaud BbIOMpaTh (U3NYECKYI0 MOJIEb,
BBIIETATH GU3NYECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIs €€ pelIeHUs, TPOBOAUTH PACUEThI
Y OLIEHUBATh PEAJIbHOCTD MOJYYEHHOT 0 3HAaUeHUS (PU3HUECKON BEIUYUHBL;

peraTh KadeCTBEHHBIE 3aJa4yd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPECUYUBYIO IIETIOYKY
PacCyXJIEHUH C UCTIOIh30BAaHUEM U3yUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PM3HUECKUX SIBICHUI;

UCIOJIb30BaTh MPU PElIEHUU Y4eOHBIX 33a]1a4 COBPEMEHHbIE NMH(POPMAIIMOHHBIE TEXHOIOTHH
JUIsL TIOMCKA, CTPYKTYPUpPOBAHUS, HHTEPHpPETAlMd M MpeACTaBiIeHHs Y4eOHOM U Hay4yHO-



HNOnyJISIpHO# MH(OpPMAILIUK, TTONYYCHHONW M3 Pa3IUYHBIX MCTOYHHUKOB, KPUTUYECCKH aHAJIM3UPOBATH
MOJTy4aeMyr0 HHPOPMAIHIO;

OOBACHATH IMPUHIUIIBL HeﬁCTBHH MallnH, HpI/I60p0B N TEXHHUYCCKHX YCTPOﬁCTB, pas3iniaTb
YCJI0BUA UX 0€30I1aCHOr0 UCIIOJIL30BAHUS B IMOBCEIHEBHOM KHU3HU,

MPUBOJUTh IPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHUE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIB30BATh TCOPETUYCCKUEC 3HAHUA I10 (bI/I3I/IKe B HOBCGI[HGBHOﬁ KHN3HU

UIsl  obecnieueHUss 0€30MacHOCTH TIPU  OOpalieHuH ¢ OpudopaMud W TEXHUYCCKUMHU
YCTPOMCTBAMHM, JIJIsl COXPAHEHUS 3JIOPOBbS U COOJIOJCHHUS HOPM DKOJOTHYECKOTO IOBEICHUS B
OKpYKaroIien cpeje;

paboTaTh B IpYIIE C BHIMOJIHEHUEM Pa3IMYHbIX COIMAJIBHBIX POJICH, MUIAHUPOBATh PabOTy
TPYIIIbI, PAIIMOHATIBLHO PACIPEACIATh OOSI3aHHOCTH U TUIAHUPOBATH JCATEIBHOCTD B HECTaHIAPTHBIX
CUTYyallMsX, OICHHBATh BKJAJ KAXKIOr0 M3 YYaCTHUKOB TPYIIBl B PEHICHHE paccMaTpUBACMOMN
pOOJIEMBI.
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