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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOr0 YpOBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBanus pa3pabOTaHa Ha OCHOBE IMOJIOKEHHWN W TPEOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbix B OI'OC
COO, a rtaxxke c¢ yu€toM denepanbHON paboueil mporpaMmbl BOCIHUTAHUS H
KOHLIENIMM MpenofaBaHus ydeOHoro npeamera «®Puznuka» B 00pa3zoBaTesbHBIX
Opra"u3anusax Poccuiickon Denepanuy, peanu3yommux OCHOBHBIE
oOpa3oBaTelIbHbIE TPOTPAMMBI.

ConepkaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYyYHON KapTUHbI Mupa oOyuvarommxcs 10-11 kiaccoB mnpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
noaxojaa. I[Iporpamma no ¢uszuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXe YUYUTHIBAET HEOOXOJAMMOCTb pealM3alMi MEKIPEAMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMH Y4E€OHbIMM mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (M3MKU HA YPOBHE CPEAHETO OOIIETO
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBHIE,
MeTaInpeIMEeTHBIC, IPeIMETHBIC (Ha 0A30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYAET:

e IUTAHUPYEMbIE Pe3yIbTaThl OCBOCHHS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIEe TPEIMETHBIE PE3YJILTATHI 110 F0JIaM 00YUYEHUS;

e coziepxkaHue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

du3nka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMasl B
KayecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHW# 00 okpyxarorem mupe. [IIkompHbIN Kypc QUMK — CHCTEMOOOPa3yOIIHIA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUW, H3y4aeMbIX XHWMHEH, OHOJOTHeH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTHMBHOE
npuMeHeHue  (U3MYEeCKUX 3HAHUW  OmpejesseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUSI HOBBIX MATEPUANIOB C 3aJaHHBIMA CBOWMCTBAMHU U JIPYTHX.
N3ydenne ¢u3Mku BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydarolmuxcs, B (GOPMUPOBAHHWE YMEHUN MNPUMEHSATH
HAy4YHbBIA METOJI MO3HAHUS MIPU BHINIOJHEHUU UMHU YYE€OHBIX UCCIEAOBaHUIA.

B ocHoBy Kkypca ¢usuku s ypoBHSL CpemHero ooOimero o0pa3oBaHUS
MOJIOKEH pAN HIEH, KOTOpPbIE MOXKHO paccMaTpuBaTh KakK HPUHLUIIBI €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B cOOTBETCTBUUM € HEMl Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuajl U3 BCEX pa3/ieioB (PH3UKH, BKIFOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOU (UK.

Hoes ecenepanuzayuu. B CcOOTBETCTBUUM C HEW MaTepuan Kypca (QU3HKU
o0bequHEH BOKPYr GU3MYECKUX Teopuil. Bemymmm B Kypce SBIsSeTCA
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHUH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MNpeNoaraéT HCIOJIb30BAHHUE
I'YMaHUTApHOTO TOTEHIHaNIa (PU3NYECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢u3ukn ¢ pasBuTHeM oOOIIeCTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTMYECKUMU TTPOOIeMaMHu.

Hoess npuxnaowoit  nanpasnennocmu. Kypc (usukum npeamnonaraer
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peamn3yercs TOCPEACTBOM BBEACHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA W TEXHOJIOTHH, a TaKXke OOCYKICHUS
po0JIeM pallMOHATBFHOTO MPUPOIONOIB30BAHUS U HKOJIOTMIECKOM 0€301TacHOCTH.

CTepXHEBBIMU DJIEMEHTAMHU Kypca (PM3UKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (pusmyeckue teopuu ((HOpMHPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPHH, posikd (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX  MPEIACTABICHUSAX O TMPHUPOJE, TI'paHMIAX
MPUMEHUMOCTH TEOPHUH, /IS ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHuCTeMHO-eATEeTPHOCTHRIN TIOAXO0M B Kypce (DM3MKU peanm3yeTcsl MPEexe
BCEro 3a CUET OpraHu3allid IKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YyYaroluXCsl.
Jlns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (pusuke oObeIWHEHbI B OOUIMH CHUCOK YYEHUYECKHUX
IPaKTUYECKUX paboT. BriieneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJMMBIX JJIE KOHTPOJSL U  OLIEHKH, OCYIIECTBISAETCA Y4YaCTHHUKaMHU
00pa3oBaTeNbHOrO0 Mpollecca HCXOJs M3 OCOOEHHOCTEW IUIAaHUPOBAHUS U
ocHameHuss kabuHera (¢usmku. [Ipu d>ToM oOecneyuBaeTCs  OBJIAJCHHE
00yJaronMMHUCs yYMEHUSMH TPOBOJIUTH KOCBCHHBIC W3MEPCHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
PEIIOKEHHBIX TUTIOTES.

Bonbimoe BHUMaHWE YyACHISETCS PEHNICHUI0 PACUETHBIX W KAYeCTBEHHBIX
3amad. [Ipu 3ToM juIst pacyE€THBIX 3a7a4 MPHOPUTETOM SIBISIOTCS 3a/la4dl C SBHO



3aIaHHON (PU3NYECKON MOJCIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3yUEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO paszeia Kypca, Tak M WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. J[7s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
00OBsICHEHHE TPOTEeKaHUs1 (U3MYECKUX SBJICHUW W TMPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOAENM ISl CUTYallMu MPAKTUKO-
OpHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepualbHO-
TEXHUUYECKOMY OOECIEUYeHHUI0 Y4YeOHOTo Ipolrecca 0a30BbIil ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJIKEH U3Y4YaThCsl B YCIOBHIX
IpeaIMeTHOro KabuHeTa (M3MKH WIM B YCJIOBHUSX HMHTETPHPOBAHHOTO KabWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HeoOXxoMMoe J1abopaTopHoe O0OOpy/IOBaHUE /IS BBITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YUCHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
o6opyoBaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECNeYrMBaeT IMOCTaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpAIlUd s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUH ©W  MPOIECCOB, OJMIUPHUECKUX U
(dyHTaMEHTAIBHBIX 3aKOHOB, UX TCXHUYCCKUX MPUMCHCHHA.

JlabopatopHoe 0O0OpyJIOBaHHE [Jisi YUYEHUYECKHX MPAKTHUUYECKUX padoT
dbopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKHe KOMILICKTHI
7a60paTopHOTO OOOPY/IOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMILICKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIHLHBIX CUCTEM B BUJIE TU(PPOBBIX Ta00paTOPHIA.

OCHOBHBIMU 1EJISIMU U3y4eHHS GUBUKHU B 00111eM 00pa30BaHUU SIBIISIIOTCS:

e GOPMHPOBAHHE WHTEpECa W CTPEMIICHHS OOYYArOIMXCS K HAyIHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TO3HAHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

o (hOPMHPOBAHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yUCHHS OCHOB
CTpOeHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e QOPMHpPOBAaHHE YMCHHA OOBSCHATH SBJIECHUS C  HMCIOJb30BaHUEM
bu3nYecKuX 3HAaHUH U HAYYHBIX JJOKA3aTEIbCTB;

e GOpMHUpPOBAHNUE TPEACTABICHUN O poiu (U3UKUA ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.



JlocTH)KeHHE 3TUX LieJield 00eCleunBaeTCsl PEeIICHUEM CIEAYIOIINX 3a1a4y B
npoliecce u3yueHus Kypca GU3NKy Ha YpOBHE CpPEeIHETo 00IIero oopa3oBaHus:

e IPHOOPETEHNE CUCTEMBI 3HaHUN 00 00mUX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsIX, BKJIIOYAs MEXAHHKY, MOJEKYISIpHYIO (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

e GOpMHpPOBAaHHE YMEHHN TPUMEHATH TEOPETHUYECCKHUE 3HAHUS IS
OoOBbsSICHEHUsSI (PUBMYECKUX SBJICHUNM B TMPUPOAEC M JJIA T[PUHITHUS
IIPAKTUYECKNUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIEHUs pa3IUYHBIX 3aJad C SBHO 3aJlaHHOM
(bu3nYecKkol MOAENbIo, 3a4ad, MOAPA3yMEBAOIIUX CAMOCTOSTENBHOE
co3ganue GU3NUECKO MOJIENH, aJIeKBATHON yCIOBUSIM 3aJa4H;

e IOHUMAaHUE (U3NUYECKUX OCHOB U TMPHUHIMIIOB JEHUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUTYIO
cpeny;

¢ OBJIAJICHHE METOJJAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEACHHS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTanuu UHGOpMAIINH,
OTpeeNeHHS TOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTara;

e CO3JIaHME YCIIOBUM ISl Pa3BUTHUS YMEHHUU HPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIETro
oOpazoBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenmaraemerii B mporpamme 1o ¢GuU3MKE TEpeueHb JTabopaTOpHBIX U
IPAKTUYECKUX paldoT ABISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENaeT BbIOOP
NpPOBEJCHUS J1a0OpPAaTOPHBIX pabOT U OMBITOB C YYETOM HWHIUBUAYAIBHBIX
0COOCHHOCTEH 00yUarOIIMNXCS.

I[eSITeJIBHOCTb YUUTCIIA C YUYCTOM IpOrpaMMbl BOCIIUTAHUSA:

e YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHMH MEXIy YYHUTEIEM U €ro Yy4YEeHHUKAMH,
CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCHPHUSATHIO Yy4allUMHCS TpeOOBaHUN M MPOCHO
yUuTeNs, MPUBJICUCHUIO WX BHUMAaHUS K OOCyXgaeMoil Ha ypoke HWH(OpMaLu,
AKTUBU3aLIMH UX NTO3HABATEJILHON JAESATEIbHOCTH;

e moOyXJeHHE MIKOJIBHUKOB COOJIIOaTh Ha YpOKE OOIICTIPUHSATHIE HOPMBI TOBEICHUS,
mpaBuia OOIIEHHWs] CO CTapmIUMU (YYUTEISIMH) W CBEPCTHUKAMHU (IITKOJBHUKAMH),
NPUHIUITBI Y4€OHOU JTUCHHUILIMHBI U CaMOOPTraHU3allUu;

e TIPUBJICYECHHUE BHUMAHMS LIKOJBHUKOB K IIEHHOCTHOMY acCIIEKTy M3y4YaeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboThl C MOJIydaeMON Ha ypOKE COLMAIbHO 3HAYMMOMN
uHpopMaluell — UHULMUPOBAHUE €€ OOCYXKICHHs, BbICKA3bIBAHUS YYAILUMHUCS CBOETO
MHEHHS 0 €€ MOBOY, BBIPAOOTKH CBOETO K HEHl OTHOILICHMUS;

e HCIIOJIB30BAaHHUE BOCIUTATEIIPHBIX BO3MOXKHOCTEH COJACPpKaHUA y‘~I€6HOF0 npeameTa
qepe3 ACMOHCTpPAIHIO ACTAM IMPHUMCPOB OTBCTCTBCHHOI'O, I'PaXXIaHCKOI'O0 ITOBCIACHUA,



MIPOSIBJIICHUS YEJIOBEKOIIOOUS M JA0OPOCEPACYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHHUsI, 3a]a4 Il PEIICHUs, MPOOJIEMHBIX CUTyallui JUisi 00CYXKICHUS B
KJIacce;

e TMPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OpPM paOOTHI YUYAIIMXCS: WHTEIUIEKTYyallbHBIX
UT'p, CTUMYJIMPYIOIIMX O3HABATEIbHYIO0 MOTUBALIMIO IIKOJIBHUKOB; AUCKYCCHI, KOTOpBIE
JA0T YYalMMCcs BO3MOXKHOCTh MPUOOPECTH OMBIT BEJIEHUS] KOHCTPYKTUBHOIO JHMAJIOra;
rpynnoBoi paboThl WM pabOThl B Mapax, KOTOpbIE yd4aT IIKOJbHUKOB KOMAaHIHOMN
paboTe 1 B3auUMOZCHCTBUIO C IPYTUMU JI€TbMU;

e BKIIOYECHHME B YPOK UIPOBBIX IPOLEAYP, KOTOPBIE IOMOTAOT MOIAEPKATh MOTHUBALMIO
JIETEH K MOIYYECHUIO 3HAHWM, HAJIa)KUBAHUIO MTO3UTUBHBIX MEXKINYHOCTHBIX OTHOLLIEHUN
B KJ1acce, IIOMOTAal0T YCTaHOBIICHHIO JOOPOKENAaTENbHOM aTMOC(HEPHI BO BpEeMs YPOKa;

e oOpraHumzanus medcTBa MOTHBUPOBAHHBIX U SPYIUPOBAHHBIX Yy4YallUXCs HaA UX
HEYCIIEBAIOIIMMHU OHOKJIACCHUKAMM, AAOUIEr0 IIKOJbHUKAM COLMAIbHO 3HAYMMbIN
OTIBIT COTPYAHUYECTBA ¥ B3aUMHOM [TOMOIIY;

e VHHMIMHMPOBAHME U TOJACPKKA MCCIENOBATEIbCKON JEATEIBHOCTH ULIKOJIBHUKOB B
paMKax peaau3aluy UMHU WHIUBUAYATIbHBIX U TPYIIOBBIX HCCIIEI0BATENbCKUX ITPOEKTOB,
YTO JACT IMIKOJIbHHUKAM BO3MOXXHOCTb MPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PELICHUS
TEOPETUYECKON MpoOIeMbl, HaBBIK T€HEPUPOBaHUS U O(OpMIIEHUSI COOCTBEHHBIX HIEH,
HaBBIK YBKUTEIFHOI'O OTHOLICHHS K YY>KUM HJIesM, 0(OPMIIEHHBIM B paboTax APYrux
uccienoBaTesied,  HaBbIK  IMyOJMYHOIO  BBICTYIUIEHUS — Teped  ayJIuTOpHei,
apryMEHTHPOBAaHMs U OTCTAUBAHMS CBOEH TOUKH 3PEHMUS.

B xozne oOydenus ¢pusuke NpoMCXOAUT BOCIIUTAHUE JTUYHOCTHBIX Ka4eCTB K TOTOBHOCTH U
CHOCOOHOCTH K CaMOCTOSITENIbHON HMH(OPMAIIMOHHO-TIO3HABATEIILHOW JI€ATEIbHOCTH, BIIaJCHHE
HaBbIKAMHU TOJY4YeHHs] HeoOXonauMol wuHpOpMalMu U3 CJlOBapeil pa3HbIX THUIIOB, YMEHHUE
OPUEHTHPOBATHCS B PA3TMYHBIX HCTOYHUKAX WHPOPMAIUU, KPUTHUYSCKHA OICHUBATH M
HUHTEPIPETUPOBATH HH(POPMAIIHIO, TOTYIAEMYIO U3 PA3TUYHBIX HCTOYHUKOB.



COJAEPXKXAHME OBYUYEHUA
10 KUIACC

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usznka — Hayka o mpupojae. HayuHble METOABI MO3HAHUS OKPYKAIOIIETO
mupa. Poib 3KkcnepuMeHTa W TEOPUHM B MPOLECCE IMMO3HAHHUS IPUPOIBI.
DKCHEepUMEHT B (PUBHKE.

MopaenupoBanue ¢GU3MYECKUX SIBICHUU U TpolreccoB. HaydyHbie THMOTE3HI.
duznueckre 3aKOHbI U TeOopUU. ['paHUIBl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuH1M COOTBETCTBUS.

Pons u Mecto ¢usuku B HOpMHPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHUPA, B IPAKTUYECKOHN AEATEIBHOCTHU JIFOAEH.

Jemoncmpayuu

AHanoroBbie W UUQPPOBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JATUYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHSI.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpeIHSISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATIbHOW TOYKH, UX NPOEKIMM HA OCH CUCTEMBbl KOOpJWUHAT.
CioxeHue nepemMeneHnii U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSMONHMHEHHOE nBKeHue. I 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U IEpEMEIICHUS
MaTepuaIbHOW TOUYKU OT BPEMEHHU.

CBobosiHOE TIasieHne. Y CKOpeHUe CBOOOTHOTO TaeHHS.

KpuBonuneniHoe  aBukeHue. JBUKEHME  MaTepuaIbHOM TOYKM IO
OKPYXHOCTH C MOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHENHAS
ckopoctb. [lepuon n yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHH4YeCcKrue YCTpPOWCTBA W MPAKTUYECKOE IPUMEHEHHE: CIIHUIOMETD,
JBUKEHUE CHAPSAJIOB, LICITHbIE U PEMEHHBIE IIEPEJAYH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUS KHHEMATUYECKUX XAPAKTEPHUCTUK
JIBH>KCHUSL.

[IpeoOpazoBaHue ABUKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.



HaGmronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPH30HTY H
TOPU3OHTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaACHHS.

Hanpasnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyeHne HEPAaBHOMEPHOI'O JIBUKEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLICHUST MEXAY IyTSIMHU, MPOWICHHBIMHA TEIOM 3a
MOCJIEA0BATEIbHBIE PpPAaBHBIE IPOMEXKYTKA BpPEMEHUM IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KOM KUJIKOCTH.

N3ydenue aBukeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocutensbHOCTH  [amumes. IlepBeii  3akoH  HproToHa.
NuepumanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akoH Herotona
JJI MaTEPUAIIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. IlepBasi kocMmHueckas
CKOpOCTBb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cua conpoTUBIICHHS TIPU IBUKEHUHU TeJa B )KUJIKOCTH WM rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBHXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpameHus. llmedo cunbl. YcnoBud
paBHOBECHS TBEPAOTO TEINA.

TexHu4ecknue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: MOIIINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenue cun.

CiioxeHune cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiiu.

HesecomocTts. Bec Tena npu yckOpeHHOM noabEME U MAJCHUM.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBECUs TBEPAOTO Tea. Buibl paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3ydenue aBukeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B MPYXUHE U
PE3MHOBOM 00pasiie, OT X AehopMaIIHH.

HUccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus é mexanuke

Nmnynbc maTtepuaiibHOM TOYKHM (Te€la), CUCTEMbl MATEPHAIbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPAHEHHUsI HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunernueckass sHeprus MarepuanbHOW ToOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTUM.

[ToreHumnanbHas SHEPIHUsl. [ToreHunanbHas DHEPIUs YIPYTo
nepopMupoBaHHO  mpyxkuHbL.  [loTeHuuanbHass SHeprusi Tena  BOIU3H
MTOBEPXHOCTH 3EMJIH.

[ToreHunanbHblE W HEMOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C W3MECHEHUEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKOM YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KONED,
MPYXKUHHBIN MUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexo moTeHIMATIBHON YHEPTUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3yuenne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pasznes 3. MonekyasipHas (pu3uKka 1 TepMOAUHAMMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U WX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJEMCTBUS YacTULl BemlecTBa. MoOJENNU CTPOEHUs TIa30B, >KUIKOCTEH U



TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelield. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.

Mogens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOpPHH HACAITBHOTO raza. AOCONIOTHAas TeMIiiepaTypa Kak Mepa
cpeaHeld KWHETHMYECKOW HSHEPruu TEIUIOBOrO JBMXKEHHUs dacTull rasa. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneesa—Knanenpona.
3akon [lanproHa. M3ompoliecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe TpencTaBiIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME JHMCKPETHOE CTPOCHHUE BeEIllecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUIA.

OmnbIThl 110 IUPPY3UN KUAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO ABUKEHHSI.

Mopnaens onsbita [Tepna.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXKMOJIEKYIISPHOTO
B3aUMOJICHCTBU.

Mopens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHUS HJEaJbHOIO rasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

Omnpezenenre Macchbl BO3yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHIA
00bEMa KOMHATBI, JABJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

Hccnenoanune 3aBUCUMOCTH MEXKy TapaMeTpaMU COCTOSIHUSI pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaMuUKU

Tepmoaunamuyeckass cucreMa. BHYTpeHHsSE HEPrUsi TEPMOAMHAMUYECKOM
CUCTEMBI U criocoObl €€ n3MeHeHus. KonruecTBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJealbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeIbHAas TEeIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEMIOTHI IpH TEMIONEpEaye.

[TonsTie 006 ammabGaTtHOM mporiecce. IlepBbIii 3aKOH TEPMOJIUHAMUKH.
[IpumeHenue mnepBoro 3akoHa TEPMOJMHAMUKH K u3ompoleccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.



Bropoii 3akon TepmoguHamuki. HeoOpatumMocTh Mpo1ieccoB B MPUpPO/IE.

TenmoBble  MamuHbl.  [IpuHUOMOBI  AEHCTBUS  TEIUIOBBIX  MAIlIMH.
[IpeoOpazoBanusi >HEPruM B TEIUIOBBIX MammHaX. KoahdummeHt monae3Horo
nevictBug TteroBoil mamwuHbl. [ukn KapHo u ero xo3d@dUIMEHT MOJIE3HOTO
JEUCTBUA. DKOJIOIMYECKUE MPOOIEMBI TEIIOIHEPT€TUKH.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAMIHHUK, KOHJAUITUOHED.

Jemoncmpayuu

N3meHenne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAOOThI: BBUIET
npoOku u3 OYyTBUIKM MOJ JEHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe myTEM TpeHust (BUICOAEMOHCTPAITS).

N3MeHeHne BHyTpEHHEH dHEepruu (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OnblT mo aanabaTHOMY pPaCHIMPEHUI0 BO3AyXa (ONBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATEII BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenne yenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO31yxa. HacelmeHHbld mnap. YaeinbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT IaBJICHUS.

Tépmnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctauioB. JKuakue kpuctamisl. CoBpeMeHHble Marepuainbl. [lnaBrnenue u
KpUCTayuIM3aIus. Y aelbHas TerioTa miasiaeHus. Cyonmumanms.

VYpaBHeHue TerIoBoro OanaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYYEHUS COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMAaTEepUaaoOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUHU.

Crioco06bl U3MepeHust BIaKHOCTH.

Habmronenue HarpeBaHusl U MUIaBJICHUS KPUCTAIUIMYECKOTO BEIIeCTBRA.

JleMOHCTpauus KpUCTaIoB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXHOCTH BO31yXa.



Paznen 4. DaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DneKkTpu3auusi Tel. OJeKTpuYeckuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiaoB. [IpOBONHMKHK, OUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil sneKkTpuuecKuil 3aps.
Onektpudeckoe mnoje. Hanpsok€HHOCTE  anekTpudeckoro moisist.  [IpuHuun
CYIEPIIO3ULINHN DJIEKTPUUECKUX ToNed. JIMHMKM HanpsiKEHHOCTH 3IJIEKTPUYECKOTO
HOJISL.

Pabora cun  anextpocratmyeckoro  mons.  I[lorenuman.  Pa3HoCTb
NOTeHIMANOB. [IpOBOAHUMKM W JHMIJNEKTPUKA B BJIEKTPOCTATUYECKOM IOJIE.
JndnexTpuyeckas IpOHULAEMOCTb.

OnekTpoéMKocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOI0 KOHIEHCATOpa.
DHeprus 3apsyKEHHOT0 KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DIEKTPOCKOII,
ANEKTPOMETpP, DIIEKTPOCTATUYECKasi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KONUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUII IEUCTBHUS AIEKTPOMETPA.

B3aumMopelicTBrE Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKY B 3JIEKTPOCTATUUECKOM II0JIE.

DJIIeKTpOCTaTUYECKAS 3aLIUTA.

JIM3JIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IJIOCKOIO KOHJIEHCAaTopa OT IUJIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATopa.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3MmepeHne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannstit 3nexkmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IoCcTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 y4acTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaLlIENbHOE, CMEIIAHHOE COEITMHEHNE TPOBOJHUKOB.

Pabora nsnexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MormtHOCTh
3JIEKTPUYECKOTO TOKA.



DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akon Oma i MOJHOM (3aMKHYTOM) JIeKTprudecKoi 1enu. KopoTrkoe 3aMbIkaHue.

DNEKTpOHHAasT  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BaKyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKHY. CoOcTBeHHas u MIPUMECHAS MIPOBOJIMMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHMM TOK B  pacTBOpax H  pacItlaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DIIEKTpUYECKH TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psaa. Momuwus. [Inazma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aAMIIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTelIbHbIE MNPHOOPBHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN AUO/L,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN IUO]], TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSKEHMUS.

3aBUCUMOCTh COINPOTUBIICHUS HWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

CmemanHoOe coeTMHEHNE ITPOBOJHUKOB.

[Ipsimoe wu3MepeHue JIEeKTpoABHKYylIer cuibl. Koporkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCThH COIPOTUBJIEHUSI METAIIJIOB OT TEMIIEPATYPHIL.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoint pa3psaa ¥ IpOBOAUMOCTB BO31yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3ydeHune cMEmaHHOro COeTMHEHUS PE3UCTOPOB.

N3MepeHne 3IeKTpOABUKYIIEH CUIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGntonenue anexrponusa.

MexnpeaMeTrnbie CBA3U

N3yyenne kypca ¢usuku 6a30Boro ypoBHs B 10 kjacce OCyLIECTBIISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYYHOTO
NO3HAHUA: SIBJIEHUE, HAay4YHbIA (akT, rumnore3a, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, MOJIEb, U3MEPEHHE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIuS,
napabona, runep0oiia, uxX rpa@uKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI ¥ UX IIPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHHE B XKUBOHM mpupojae, nuddysus, ocmoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIIOBOE paBHOBECHE),
ANEKTPUYECKUE SBJIICHUS B JKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, *KXUIKOCTEH M
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTHYECKAS IUCCOLUALNSA,
raJjbBaHUKA.

I'eocpaghus: BNaxXHOCTh BO3AYyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oOBaHUE ABWKEHUN C HCIOJb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, IMOJUIMIIHMKH, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, napoBas TypOHHa, OBITOBOM XOJOIUIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuoOOpkI,
3IEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoanHaMuKka

Tema 3. Maznummnoe nojie. IneKmMpoMacHUMHAA UHOYKYUSA

IlocTossHHBIE  MarHuThl. B3auMoaencTBHE  NOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bekrop marauTHOM wuHAYKUMHW. lIpuHOMn cynepno3unuu
MAarHUTHBIX MOJiIel. JIMHMU MarHUTHON WHAYKIWU. KapTuHa JUHUM MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MArHUTOB.

MarauTHoe 1OJie TPOBOJHMKA € TOKOM. KapTuHa JnUHMN HWHIYKIUAA
MAarHUTHOI'O TOJIS JJMHHOTO MPSIMOTO NPOBOAHMKA M 3aAMKHYTOTO KOJIBIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanumoaeicTrBrue mpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOAyJIb U HalPABJICHUE.

Cuna Jlopenuia, €€ MOy/Ib U HalpaBlieHUE. J[BUKEHHUE 3apsSKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopenua.



SIBiieHne anekTpoMarHuTHOW WHAYKUMH. [IOTOK BEkTOpa MAarHUTHOU
WHAYKIMHA. OJIEKTPOABIKYIAS CHJIAa HWHAYKUHAHU. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu Qapanes.

BuxpeBoe nsnekTpuueckoe Tmosie. OJNEKTPOABHXKYINAA CUJIa HHIYKIUU B
MIPOBOJTHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[Ipasuio Jlenuna.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CaMOMHYKIIUH.

DHEpPrusi MAarHUTHOTO TOJISI KATYILKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHndeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATEb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE FNEKTPOHHOIO MTy4YKa MarHUTHBIM TTOJIEM.

JIvHUY MHIYKUWHA MAarHATHOTO TOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBneHune 3eKTpOMariuTHON UHIYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJBUKYIIECH CHIIBI UHIYKIIMH OT CKOPOCTHU U3MEHEHUS
MAarHMUTHOT'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue nercTBrs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiIeHUs 2IEKTPOMATHUTHON UHAYKIIVH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Koiedanus

KonebGarenpnast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
INapmonnueckue konebanus. Ilepuona, yactora, amrumuryna u (asa KoieOaHU.
[IpykuHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanwuii. [IpeBpariieHue HEPTruy Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiit kOHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJeOaHUS B
UJCATHhHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHS MEXKIy MEXaHHYEeCKUMHU U



AJIIEKTPOMArHUTHBIMU KosieOanusimu. Dopmyna TomcoHa. 3aKOoH COXpaHEHUs
SHEPTUU B UJI€AJTLHOM KOJI€0ATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarolmux KojaeOaHUsX. BbIHYyK/IeHHbIE MEXaHUUECKHE
KosiebaHus. Pezonanc. BbIHyX1€HHbIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUSI.

Ilepemennpiii  TOk. CHHYyCOMAANBbHBI NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsKEHUSL.

Tpancpopmarop. [Ipon3BoacTBO, nepeaadya U NOTPEOICHUE DIEKTPUUECKOM
SHEPIruh. DKOJIOTMYECKUE PUCKH IPH NPOU3BOJACTBE 3eKTpodHepruu. Kyibrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUM B TOBCETHEBHOM KU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, IMHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoOJIeOaTENbHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTEMaTUYECKU MAITHHK).

Habmonenue 3aryxaromux KojieOaHui.

HccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJIEOAHUIA.

Habnronenne pesonanca.

CB0oOOAHbBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuunmiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSDKEHUS! OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHHH.

Pe3onanc mnpu mMOCIIENOBATENIBHOM COEAWMHEHWH PE3UCTOPA, KaTyLIKH
UHJYKTUBHOCTH M KOHJIEHCATOPA.

Mogens TMHUY IEKTPONEPENAYUH.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOJia MajbIX KojieOaHuil Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne nEepeMEHHOr0 TOKa B LENM W3 IIOCIEA0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3J1eKmpoMazHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, ycinoBHs pacnpocrpaHeHus. Ilepumoa. Cxkopocts
pacmpoCcTpaHeHHsT W JJuMHa BOJHBL [lomepedHble W TPONOIBHBIE BOJHBI.
Nutepdepentus u audpaxiys MEeXaHUIECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CJIIOBHSI M3ITyYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexktpomarautHoi BoiHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPEJOMIIEHUE, MOaspu3auus, 1upaKius,
uHTepdepenius. CKoOpocTh 3MEKTPOMArHUTHBIX BOJIH.



[IIxana 3JeKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIuOCBSI3U U TelleBUACHUS. Paiuonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEBI.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIUIMHE, pajap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHa, TeliepoH, CBU-neus.

Jemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJH.

Konebumomeecs Tesio Kak HCTOYHUK 3BYKa.

HaGmronenue orpaxeHus: U IpeTOMIICHHS] MEXaHHYECKUX BOJIH.

Habmonenue nunrepdepeninu u Audpakiinu MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUMTYIOM U
4acTOTOM KOJEOaHHIA.

Uccnenosanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHUE,
npesioMiIeHue, Moaspu3auus, Judpakuus, UHTephepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IlpsmoiHerHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHoi cpexe. JIyu cBera. ToueuHblid HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoenue n3zobpaxkeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTehb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. l[IpenesnbHbId yroa IMOJIHOTO
BHYTPEHHETO OTPAXKECHHUS.

Hucnepcus ceeta. CioxHbIi coctaB 6ernoro ceta. L[Ber.

ColOuparome u  pacceuBaromde JuH3bl. ToHkas suH3a. DokycHoe
paccTosTHUE W ONTHYEeCKas Cuiia TOHKOW JuH3bL IlocTpoeHnue un3oOpakeHUil B
coOMpalolMX U paccerBaOIUX JMH3aX. DopMylia TOHKON JTUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBasi ontuka. Wurtepdepenuuss ceta. KorepeHTHblE HMCTOUYHHKHU.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB U MHUHHUMYMOB B UHTEPEPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHnas pemérka. YcCIOBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.



TexHuueckue yCTpPOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapaT, MHKPOCKOIM, TEJIECKOI, BOJOKOHHAs
onTHKa, TUPPAKITMOHHAS PEMIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpocTpaHEHHe, OTPaKEHUE M TMPEJOMIICHHE CBETA.
OnTtuyeckue MpudOpHI.

[TonHnoe BHyTpeHHEe oTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOTA.

Habmonenue nunrepdepeHiinu ceera.

HabGnronenue nudpaxiuum ceera.

Habmronenue aucnepcuu cBeTa.

[Tonydenue crekTpa ¢ MOMOILBIO TPU3MBI.

[Tonyuyenue cnekrpa ¢ MOMONIbI0 TUGPAKIUOHHON PEIIETKY.

Habmronenue nonsipuzaiuu cBeTa.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mmepenune nmokazaresisi mpeoMJICHUS CTEKJIa.

UccnenoBanue CBOMCTB N300paykKeHUH B TMH3AX.

HabGnronenue aucnepeuu cBera.

Pa3znes 6. OcHOBBI ClIelUAJIBLHON TEOPUH OTHOCHTEIbHOCTH

I'paHunBl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locrynartsl
CIIEIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETAa B BaKyyMe€, IPUHUMUII OTHOCUTEIBHOCTH DHHIITEIHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM U COKpalCHUE
JUTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBL.

CBsI3p Macchbl C DHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOM. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u ucciaenoanue Gporodrpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
doroadpdekra. YpasHenne DitHmTeriHa Ay Gorodddexra. «KpacHas rpanumar
dboTodrddekra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.



XHUMUYECKOE IEUCTBUE CBETA.
TexHuyeckue yCTPOWCTBA M NPAKTUUECKOE MPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.
Jlemoncmpayuu
®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.
CBeToIuon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[Lmanerapuas mognens aroma. Ilocrynater bopa. W3nydyenue u morjomieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bunel
criekTpoB. CIEKTp YPOBHEW HEPrUU aTOMa BOJIOPO/IA.
BonnoBbie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckynsspHO-BOITHOBOM
JyaJTu3M.
CHoHTaHHOE U BBIHYX/ICHHOE M3TTy4YCHHUE.
TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBINA KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Onpenenenre JIMHBI BOJIHBI Ja3epa.
Habmronenue nuHeRYaThIX CIEKTPOB U3IIYUYEHUS.
Jlazep.
Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol
Habmronenue nuHeRyaToro crexkTpa.
Tema 3. Amomnoe a0po
DKCNEPUMEHTHI, JOKA3bIBAIOIIUE CIO0XHOCTh CTpoeHus sanpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenenuto  cocraBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Brnusinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBbI.
OtkpeiTHE TPOTOHA W HeWTpoHa. HykionHas monens sjapa IeizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tormsl.
Anbsda-pacnian. ODNEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacIaia.
DHeprus CBS3M HYKJIOHOB B sape. SAnepubie cuibl. Jlepext maccsr sipa.
Snepnblie peakuuu. [leneHnue u CUHTE3 AJED.
Anepuswiii peaktop. Tepmosinepusiii cunTe3. [IpoGnembl W TEPCHEKTUBHI
SIIEPHON SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIEPHOI SHEPTETHKHU.



DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOIIOJICHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaTbHBIE B3anMoieicTBrS. EqUHCTBO (hU3nMveckoil KapTHHBI MUPA.

Texnudeckue yCcTpoNCTBa U MPAKTHUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblii peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otansl pa3BUTHS acTpoHOMUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, spKkue 3BE3NBI, IUIAHETBHI, UX BHJIMMOC
JIBUKEHHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. VMcrounuk sHeprun ConHua W 3BE3N.
3BE3/1BI, UX OCHOBHBIE XAapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTbY». 3BE3/bl TJIABHOW MOCIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3] TJIABHOM NOCJIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonmu CoiHIa u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsit Ilyte — Hama ['anaktuka. Ilonoxxenne n nBuxkenue CosHLA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapel. YEpHbIE ObIpHI B sIpax
raJakTHK.

Bcenennas. Paciupenne Bceenennoit. 3akon Xa061a. Pazberanue rajakTHK.
Teopus bonpiioro B3peiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHUH.

Vuenuuecxue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHMEM KOMITBIOTEPHBIX
IPWIOKEHUHN JJIS ONpeeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEPHOIO MOJyIIapHs U IPKHAE 3BE3BI.

HabGntonenus B Teneckon Jlynsl, minanet, Mueunoro [lyrtu.

O0o01maroniee NOBTOPEHUE

Ponp Qusukn u acTpoHOMHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHOM M 3TUYECKOM cepax esaTeTbHOCTH YelI0BeKa, pOJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MUPA, poiib (PU3HMUECKON Teopuu



B (GOpPMHpPOBAHMM TPEACTABICHUA O (UINYECKON KapTHHE MHUpa, MECTO
bu3nyeckoil KapTUHBI MHpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTABJICHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

N3yuenue xypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIiseTcs C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€ C KypcaMH MaTEeMaTUKH,
OMOJIOTUH, XUMUU, T€Orpauu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C HU3yYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHHE, HAy4yHbId (hakT, runoresa, (Qu3nMyeckas BEIMUYMHA, 3aKOH,
TEOpHUsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: penieHHWE CHUCTEMbl yPABHEHUM, TPUIOHOMETPUYECKUE
(GYHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIHH HAa OCU KOOPAMHAT, CIOXKEHUE BEKTOPOB,
IPOM3BOJHBIE 3JEMEHTApPHBIX (YHKUUH, NpPU3HAKKM NOJ00US TPEYroJbHUKOB,
OmpeIesICHHUE TUIOIIAIU TIOCKUX (pUryp u oobéma Tel.

buonocus: »nekTpuyeckue sBIECHUS B SKUBOM NpUpOJE, KojeOaTenbHbIe
JBUKEHUS B )KMBOW MpPUpPOJIE, ONTUYECKUE SBJICHUS B KMBOW MpUpOE, NEHCTBUE
pajnanyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eoepagusa: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY/,
(poTochEMKa 3€MHOM MMOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocusi: JMHUU BJEKTpoIlepesady, TeHepaTop NEepPeMEHHOro TOKa,
AJNEKTPOJBHUraTeNb, WHAYKLIMOHHAS I€4Yb, pajap, paJIdoONpUEMHHK, TEJIEBU30P,
aHTeHHa, tenedoH, CBY-meub, MpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeyHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECIICUUTH JOCTHXKCHHUE CIIETYIOIINUX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOTO mpenMera «Dusukay TOKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllNH, TIO3UTUBHBIX BHYTPEHHHUX  YOCKICHHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIo OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITAa U OMBITA JIESATEIBHOCTH B MPOLIECCE PEaar3alli OCHOBHBIX HANPaBICHUU
BOCIIUTATEIIbHOM JICSATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUH 00YUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WI€HA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLICYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OpraHu3alluu;

YMEHUE B3aUMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSAMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMUS :

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILICHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIEHUBATh CUTYallMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUYAsl 3CTETUKY HAYYHOI'O TBOPUECTBA,
npucyIiero Gu3nyecKko Hayke;

5) TPyA0BOT0 BOCTIMTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaM NpoPecCHOHANBHONU IEATENHHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOU, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oymymieit mpodeccuu U peaim30BbIBATH COOCTBEHHBIC )KH3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO U caMO0Opa30BaHMIO B 00JaCTH
(GU3MKN HA TPOTSHKEHUN BCEH JKU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpPhI, OCO3HAaHUE TJI00aIHHOTO
XapakTepa SKOJOTUUECKUX TTPOoOIeMm;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUNA B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HaHHMS LEJIeW YCTOMYMBOrO pa3BUTHUA YEIIOBEYECTBA;

pacllMpeHre OmbITa JEATEIIBHOCTH SKOJIOTMYECKOM HAIpaBIECHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HaHUM 110 QU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YyHOW JIeITeJIbHOCTH, TOTOBHOCTH B MpOIIECCEe
u3yuyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3oBble Joruueckue qeMcTBUA:
CaMOCTOSITeIbHO  (pOopMyJIMpOBaTh M aKTyaJM3UpPOBATH  IIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeaTh IeIu JeITeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHOKCHUS;
BBISIBJISITh ~ 3aKOHOMEPHOCTHM UM MPOTUBOPEYUST B  PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOIINXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH;
KOOPJAMHUPOBATh M  BBIIONHATH pabOTy B  YCIOBHUSIX  PEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aMMO/ICUCTBHUS;



pa3BUBATh KPEaTUBHOE MBINICHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOIIeM.
Ba3oBble uccienoBaTeIbCcKHeE TeCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMH MOHSATHUSIMUA W METOJAMHU
du3nUECKOI HAYKH;

BJIAICTh HAaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOEKTHON NESITEIbHOCTH
B 00ylacT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB peIICHUsS 3a1ad (PU3HMYECKOTO COJCPIKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHWS;

BJAJICTh BHUJAMU JICATCIBHOCTH [0 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANHA, MPEOOPA30BAHUI0O W TPUMEHEHUIO B PAa3IMYHBIX Yy4eOHBIX
CUTYaIHsX, B TOM YHCIIC TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1acTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ PpEIIeHUs, HaXOIAUTh AapryMEHTHl NJIs JOKa3aTeIbhCTBA
CBOMX yTBEPXKJICHUH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAM3WPOBATh TIOJIYUCHHBIC B XOJI€ PEIICHWS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEILHOMN
JEATETBHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUA MO0 (U3UKE B MPAKTUUYECKYIO0 00JacTh
KU3HEICSITCIIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, ITPEJIaraTh OpUTrHHAIBHBIC ITOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MH(POpMAIUu (HU3MIECKOTO COJCPIKAaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHLHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEeMATH3AIMI0 W WHTEPIpEeTanio WH()OpPMAUKA pa3IUYHBIX BUAOB W (HOpM
IIPEICTABJICHHS;

OIICHHBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeICcTBa  WH(MOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUM B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpeKEHUs, TMPABOBBIX H JITHYECKUX HOPM, HOPM
uH(}OpPMAIMOHHON O€30MaCHOCTH;



CO3/1aBaTh TEKCThl (DPU3MUECKOTO COJCpKaHUS B Pa3NUYHbIX (opmaTax ¢
y4€TOM Ha3zHAYeHHUs] UHPOPMALIMU U LEIEBOM ayIUTOPHUH, BbIOUpAst ONITUMAIILHYIO
(dopMmy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMyHuMKaTHBHBIEC YHHBEpPCAJIbHBIE yYeOHbIE JeHCTBUS:

OCYLIECTBJIATH OOLIEHNE HA YPOKaxX (PU3HKU U BO BHEYPOUHOMU JAEATEIBHOCTH;

pacrno3HaBaTb MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallMd M  cMsr4arb
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO H3JIararb CBOK TOYKY 3pPEHHUsI C MCIOJIb30BAHHEM
S3bIKOBBIX CPEJACTB;

IIOHUMATh W KCHOJIB30BATh NPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHM C yd€ToM OOLIUX
MUHTEPECOB U BO3MOXKHOCTEN KaXKI0Tr'0 YJICHA KOJIJIEKTUBA;

IPUHAMATh LEIM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JCHUCTBUA MO €€ JOCTHXEHUIO: COCTAaBJISITh IUIAH JEWCTBHUI,
pacnpeneniarTb poJd ¢ y4€TOM MHEHHMM y4YacTHUKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXKIOTO y4YaCTHUKA KOMAaHIBI B
oO1Iui pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

peiaratb HOBBIE IIPOEKTHI, OLICHWBATh WJIEU C TO3ULHAHA HOBU3HBI,
OPUTMHAJIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3jIUYHBIX
CUTYaLUsX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATENIBHYIO JESATEIBHOCTh B 001acTH
GU3MKM U acCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMyIHpPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSTEIIBHO COCTaBJIATH IUIAH PELICHUS PACUETHBIX U KA4E€CTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MMPAKTUYECKON paboThl C Y4ETOM HMEIOLIUXCSA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX IPEANOUYTEHUM;

JeNaTh OCO3HAHHBIA BBIOOP, AapryMEHTHPOBaTh €ro, OpaThb Ha ceos
OTBETCTBEHHOCTH 3a PELLICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;



croco0CTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JaCTH

(U3HMKH, TOCTOSIHHO TIOBBINIATH CBOK 00pa30BaTeIbHbIN M KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIQJCTh HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMM  KaK  OCO3HAHMUS
COBEpIIACMBIX JICUCTBHUH M MBICTUTEIBHBIX IIPOIIECCOB, WX PE3YJIbTATOB U
OCHOBAHUI;

UCIOJIB30BaTh MPUEMBI PeIIEKCUU ISl OLIEHKH CUTYallMH, BbIOOpa BEPHOTO
perieHus;

YMETh OIIEHWBATh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEIIEHUS IO HX
CHUIKEHUIO;

IPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIW3€ pe3yIbTaTOB
NEeSTENbHOCTH;

IPUHUMATH Ce0s1, TOHUMAsi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTHl JPYrUX TPU aHAlM3€ pe3yJbTaToB
NEeSATETHbHOCTH,

PU3HABATh CBOE MPABO M MPABO JAPYTHX HA OMIAOKH.

B mporecce MOCTMKEHHS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro ooOIero oOpa3oBaHus y OOydaromuxcs
COBEPILIEHCTBYETCA AMOIIMOHATIBHBIH UHTEJICKT, IIPEANoIararoIuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHON CQEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUA, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIOCOOHOCTh aJanTHPOBAThCS K
IMOIMOHAIIHBIM U3MEHEHUSIM U MPOSIBIISITE THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LENH U
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh WMCXOJS W3 CBOUX
BO3MOXKHOCTECH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh MTOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTICPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTH BBHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.



NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 10 kijacce mnpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIMIMXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B IPAKTUYECKOU NEATEIbHOCTH JIOJIEN;

YUYUTHIBATh TPAHUIBI TPUMEHEHHMS U3YYCHHBIX (DU3UUYECKUX MOJCIICH:
MaTepuaibHas TOUKa, HHEpIUAIbHAsA CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJCaJbHbIN ra3, MOAEIN CTPOEHUS I'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBII
ANEKTPUYECKUH 3apsj IPU PELICHUH (PU3NYECKHUX 33]1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKONM TEOPHH CTPOECHUS BEIIECTBA U
JNEKTPOAUHAMUKU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWXKEHUE 10 OKPY)KHOCTH, HHEpUUs,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHXKEHUE, CTPOCHUE KU IKOCTEH
U TBEPIBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HarpeBaHUU (OXJIaXKIECHUH ), TEIIOBOE
paBHOBECHE, HCIIAPEHHME, KOHJCHCALMs, IUIaBJIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHNUE JABJICHUA T'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
coCcyle, CBSI3b MEXIy [apamMerpaMud COCTOSHHUS Tra3a B H30Mpolieccax,
ANEKTPU3ALHS TEJI, B3aUMOJCHCTBUE 3aPsAIOB;

OMHCHIBATh MEXAHUYECKOE JBM)KCHHE, UCTONb3ysd (PU3NYECKUE BEIUYUHBI:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIIa,
VMITYJIbC T€Jla, KNHETUYECKas 3HEPrHs, NMOTCHIMAbHAS dHEPIUs, MEXaHUYECKas
paboTa, MexaHUYecKas MOIIHOCTh; NpPH OINMCAHWU MPaBUIBHO TPAKTOBATH
(GU3NYECKUI CMBICT HCHOJBb3YEMBIX BEIMYUH, WX OOO3HAUEHUS W EIUHHIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MYECKYIO0 BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

ONMCHIBATh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUS,
UCTIONIBb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJIECHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash SHEPTUsl XaOTUYECKOI0 JABM)KEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KO3 (OUIIMEHT TMOJE3HOTO JEWCTBUS TEIUIOBOTO JBUIaTelsl; NpH ONUCAHUU
MPaBUJIBHO TPaKTOBaTh (U3MYECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH, UX
00O3HAUYEHUS U E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKYIO BEIMYUHY C APYTUMHU BEIUUYNHAM;

ONMCHIBATh U3YUYCHHBIE AJIEKTPUUYECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKHUE
ABJICHUS (ITPOLIECCHI), UCIIONB3YSl (PU3UUYECKUE BEJIMUYMHBI: AIEKTPUUYECKUI 3apsij,
JIEKTPUUYECKOE TI0JIE€, HANPSKEHHOCTD I10JIA, IMTOTEHLIHAJI, PA3HOCTh NOTEHIMAJIOB;



Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3WUYECKUA CMBICI HCIIOJIb3yEMBbIX
BEJIMUMH, UX OO0O3HAYCHMS W EJIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEJIMYHUHY C APYTHUMH BEIIMUYNHAMU,

aHAIM3UPOBaTh (PU3MUECKHUE TPOIECCHl U SBIICHUS, UCIIONb3Ys (U3HUECKUE
3aKOHBI U IIPUHIUIIBI: 3aKOH BCeMUPHOTO TaArorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHHUSI MEXAaHWYECKOM DHHEPruM, 3aKOH COXpPAHEHHsS HMIIYJIbCa,
NPUHIUIN CYNEPIO3UIIUA CHUJI, TPUHIIUI PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCY€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON HEPTUM TETUIOBOTO JBUKEHHUSI MOJIEKYJ C
aOCOJIIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(bOopMyJIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBUS (TPaHULIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPHUHIMIBI JEUCTBHS  MAalIMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pazinyarh yCIOBHUS UX 0€30MacHOIO UCIOJIb30BaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIICIOBAHUI0 (DU3NUYECKUX SIBJICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHU, MpPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO OOOPYJ0OBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI PU3UUYECKUX BEITUYUH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS U HUCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH ITOIPEMIHOCTEN U3MEPECHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXAY  (U3HYECKUMH  BEIUYMHAMH  C
UCIIOJIB30BAaHUEM IMPSMBIX H3MEPEHUI, NMPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIUYHUH B
BU/JIe TAOJIUII ¥ TpaUKOB, JA€NIaTh BEIBOJIBI MO pe3yIbTaTaM MCCIIECI0OBAHNUS,

coOmro1aTh MpaBmiia 0€30MacHOro TpyJa MpU MPOBEACHUU HCCIIEOBAaHUHN B
pamMKax y4eOHOTO OJKCHEpHUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM
JESTEBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIaOOPATOPHOIO
000pya0OBaHUS;

pemarb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUYECKOW MOJIENbIO,
UCIIOJB3YS (PU3UYECKHUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (hOPMYIIHI,
HEoOXoauMble i €€ pElIeHHs, MPOBOJIUTh PAacU€Thl M OIEHUBATH PEATbHOCTH
MOJIY4YEHHOI0 3HaYeHUs (PU3UYECKON BEJIMUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBaTh JJIOTMUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKJIECHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYCCKHEC SIBICHNUS,

UCIIOJIb30BaTh  MpPU  PEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHBbIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS YYCOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MMOTYYaeMyt0 HH(OPMAIIHIO;

PUBOJANUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOIECCOB OKPYXKAIOIMIET0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJIHEBHON KU3HU
JUtst o0ecrieyeHus: 0€30MaCHOCTH MpU OOpALEHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHUS 30POBbS M COOJIOJIEHNS HOPM 3KOJOTHYECKOIO
NIOBEJICHHS B OKPY>KalOILEH CpeJIe;

paboTath B TpYIIE C BBIIOJHEHUEM pPA3JIUYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBATh pabOTy TPYIIBI, PAIMOHAIBHO paCHpenelsiTh OO0S3aHHOCTU U
IIJJAHUPOBATH AEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYIIBI B PEIICHUE PACCMATPUBAEMOM TIPOOIEMBI.

K xonmy oOydenuss B 11 kJjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICTICH:
TOYEUHBIN 3JIEKTPUUECKUN 3apsl, JIyd CBETa, TOUECYHBII UCTOUYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH peuieHUud (PU3NYEeCKuX
3ajad;

pacno3HaBaTh (PU3NUYECKHUE SIBJICHUS (MPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKHN U KBAHTOBOW (DM3UKH: AJIEKTPUUYECKask MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHUE
MAarHuTOB, JJICKTPOMATHUTHAs HWHAYKLHS, [JEWCTBHE MAarHUTHOTO TIOJII Ha
IMPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsij, SJIEKTPOMArHUTHBIC KOJeOaHUs U
BOJIHBI, NPSIMOJIMHENHOE PACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepbepeHys, audpaknus W TOMAPU3AlMs  CBETa, JHCIEPCUsS CBETa,
dotosnexrpudeckuit 3hdext (hoTtodddekrt), cBeTOBOE aBiieHNe, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W MCKYyCCTBEHHas
PaauOaKTUBHOCTE;



OMUCHIBATh M3YYECHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3JIUYHBIX  Cpela) U
ANIEKTPOMATHUTHBIE SBJICHUS (TIPOIIECCHI), WCMOJIB3Ysl (PU3WYECKUE BEITMYUHBI:
ANEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBIKYIAsl CHia, padoTa TOKa,
WHJYKIMST MAarHUTHOrO TMojsA, cwia Awmmepa, cuia JlopeHia, WHIyKTUBHOCTb
KATYIIIKW, SHEPrus JJIEKTPUUYECKOTO U MAarHUTHOTO TMOJIeHd, MEepHoJ M YacToTa
KojeOaHuii B KoyseOaTeaTbHOM KOHTYpE, 3apsii M CHJla TOKa B MpPOLEcce
TAPMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSTHUE U
ONTHYECKAsl CHWJIA JIMH3BI, TIPU OMHCAHWHM TPABUILHO TPAKTOBATH (HHU3UUICCKUI
CMBICIT HCIOJb3YEMbIX BEJIWYMH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;

ONUCHIBATh H3YYEHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHL, HCIOIb3YS
dbu3nYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMIYJLC (POTOHA, IEPUOJ] TTOJIypaciaaa, SHEPTrus CBsI3U
QTOMHBIX SIJIep, MpPU OINHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, X OOO3HAUEHUS W CIAWHMWIIBI, YKa3bIBaTh (hOPMYIIHI,
CBA3BIBAIOUIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3MUECKHE TMPOIECChl U SBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI W MPUHIUMBL: 3aK0oH OMa, 3aKOHBI MTOCJIEA0BATEILHOTO U MapaljIeIbHOTO
COCMHEHUsI NPOBOJHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH TPSMOJUHEHHOTO0 PacIpOCTPaHEHUs CBETA, 3aKOHBI OTPaKeHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHWe ODWHImTEeHHA it doTtodrddexra,
3aKOH COXPaHEHWs SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUUECKOr0 3apsiia, 3aKOH COXPaHEHHUs MaccOBOT'0 YHCIA, MOCTydaTrshl bopa,
3aKOH PAJMOAKTHBHOTO pacmaja, Ipyu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBHUS (TpaHHULbI, OO0JacTH)
NPUMEHUMOCTH;

ONPEACIISTh HAIPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cuiibl Ammnepa u cuiibl JIopenua;

CTPOUTb W OMNHUCHIBaTh M300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMpPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,



coOuparh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJUTH OIBIT H
(bopMyIHpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PM3UUECKUX BEJIMYHH, TIPH
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKMX BEJIMYHMH C HCIIOJIb30BAHUEM
OpSMBIX M3MEPEHUH: MpPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh
pe3yNbTaThl MOJYYEHHONW 3aBUCHMOCTH (DM3MUYECKUX BEJIMYMH B BHJAE TaOIUIl U
rpauKoB, 1enaTh BEIBOABI IO pe3yjIbTaTaM MCCIIEI0BAHNUS;

cobiroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
pamKax y4eOHOTO OSKCHEpHMEHTa, Y4eOHO-HCCIIEA0BAaTEIbCKOM U IPOEKTHOM
NESATENBbHOCTH C HCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaDOPATOPHOIO
000pyA0OBaHU4;

pemiath pacu€THhIE 3aJaydl C SBHO 3aJlaHHOM (HU3UYECKON MOJENbIo,
UCIOJIB3Ysl (PU3MUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMpPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOAUMBbIE JIs €€ PEelIeHHs, TPOBOJUTh PACUEThl U OIIEHUBATh PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUCCKOU BEIIMYNHEI;

peniaTh KaueCTBEHHbIE 3aa4i: BHICTPAUBATh JIOTHMYECKH HEITPOTHUBOPEUMBYIO
LEMOYKY pPAaCCYKIEHUH C ONMOpPOM Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbusndeckue BICHUS;

UCIIOJIb30BaTh  MpU  pPEIIeHHH  y4eOHbIX  3ajJad  COBPEMEHHBbIE
uH(OPMAITMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJICTABJICHUS YUYEOHOU M HAay4YHO-TIOMYJIAPHON MHGOPMALINH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMALIHIO;

OOBSACHATH TPUHIMUIIBI JEHCTBUS MAalllUH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, Pa3IN4aTh yCIOBHS X O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

IPUBOAUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
i obecrieueHus: 0€30MacHOCTU MPHU OOpAILEeHUH C MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 3J0POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYXaIOIIEH CpeIe;

paboTatb B TpYIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyINIbl, PAlUOHAIBHO pACHPENesATh OO0S3aHHOCTU U



IJIaHUPOBATH JACATCIBHOCTb B HCCTAHAAPTHBLIX CHUTYAIUAX, aICKBATHO OLCHUBATH
BKJIaJ] KaXXJ10I0 U3 YHAaCTHHUKOB I'PYIIIBI B PCHICHHUC paCCManI/IBaeMOﬁ HpO6J’I€MBI.
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