AHHOTaIMs K paboyeit mporpaMme no yueOHoOMY NMpeaMeTy

Hazpanue yue6HOTO Mpenmera/
y4eOHOMY KypCy/Kypcy BHEYPOUHOI
JESITeIbHOCTU

busuka

HopmaruBHas 6a3za

denepanbHbIN 3aKOHA OT
29.12.2012 Ne 273-®3 «O6
obpazoBanuu B  Poccuiickoi
denepannmny;

npuka3 MUHOPOCBENIECHUS
Poccun ot 22.03.2021  Ne
115 «O6 ytBepxaenuu I[lopsaka
OpraHu3allid M OCYILECTBICHUS
o0pa3oBaTeIbHON ACSATEILHOCTU

1o OCHOBHBIM
00111e00pa30BaTEIbHBIM

nporpaMmam — 00pa3oBaTeIbHbIM
mporpaMmmam HaYaJIbHOTO

00IlIETO, OCHOBHOIO OOIIEr0 H
CpEIHEro 00IIero 00pa3oBaHUsD»;

npuKas MuHmpocBenieHus
Poccun ot  18.05.2023  Ne
371 «O6 YTBEPKICHUH

denepanbHOll  00pa3oBaTEIBHON
MpOrpamMMbl  CPEHETO  OOIIETo
oOpazoBanus» (mamee — DOII
COO);

yctaB MBOY «COLI Ne 60 um.
repoeB Kypckoii OUTBbI»;
nporpamma Bocnutanuss MbOY
«Cpenusis o61ieodpazoBaTenbHast
mkoJia Ne 60 umMeHu repoen
Kypckoit OuTBbI»

MOJIOKEHHE O dbopmax,
MEePUOIMYHOCTH, MOPsIIKE
TEKYIETro KOHTPOJIS

YCIIEBAEMOCTH U MPOMEKYTOUHOM
aTTecTalMi  OOydJarouIuxcs B

MBOY «COII Ne 60 um. repoes
Kypckoit OuTBbIY;




enu

¢dbopmupoBanue MHTEpeca u
CTpemjeHHs  oOydarommuxcs K
HAYYHOMY M3YYCHHUIO TMPHUPOJIHI,
pa3BUTHE UX HHTEUICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEH;

pa3BHUTHE Ipe/ICTaBICHHIA 0
HAYYHOM METOJe TMO3HAHUSA W
dbopmupoBanue

MCCIIEIOBATENILCKOTO OTHOIICHUS K
OKPY’KaIOUINM SIBJICHUSM;

dbopmupoBanue Hay4HOI'O
MHUPOBO33pEHHUSI Kak pe3yjbTara
U3YYCHUS OCHOB CTPOEHUSI MaTepuu
U (yHZAMEHTaJbHBIX  3aKOHOB

busuKy;
dbopMupoBaHUEe yYMEHUN OOBSICHATH
SIBIICHUS C HCITOJTh30BAaHUEM

bU3NYECKNX 3HAHWW W HayYHBIX
JI0Ka3aTeJIbCTB;

dbopMupoBaHrUe TMPEACTABICHUA O
ponu GUBUKH IJI1 PA3BUTUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHHUKA U
TEXHOJIOTHH.

3agaun

NpUOOPETEHNE CUCTEMbl 3HAHUU 00

o01ux bu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX,
TCOPUAX,  BKJIIOYAs  MEXaHHKY,
MOJIEKYJISIPHY IO busuKy,
AIIEKTPOIMHAMUKY, KBaHTOBYIO

(U3HUKY U 3JIEMEHTHI aCTPOPUBHKHY;
dbopMHpOBaHWE YMEHUI MPUMEHATH
TEOPETUUYECKHE 3HAHUS TUTSE
0O0BsicHEHUs (PU3UUECKUX SBJICHUM B
opupoae U Uil NPUHATHA
IIPAKTUYECKUX peLIeHun B
IIOBCEIHEBHOM KU3HH;

OCBOCHHE  CIOCOOOB  pEIICHUS
pa3IMYHBIX 337a4 C SIBHO 3aJIaHHOMN




dbuzudyeckod  MoJeNblo,  3ajad,
MIOJPa3yMEBAIOIINX
CaMOCTOSITEIILHOC CO3JIaHuE
dbu3nYecKo MoJIeNd, aJeKBaTHOU
YCIIOBUSIM 33/1a4H;

e JIOHUMAHUC (1)I/IBI/IIIGCKI/IX OCHOB H

MIPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX
IIPOLIECCOB,  UX  BIHSHUAS  Ha

OKPY>KaIOIIYIO CPemy;

e OBJAJICHHUEC METOJaMH
CaMOCTOSTENILHOTO TJIAHUPOBAHUS U
MIPOBEICHUSA (buznyeckux
AKCIIEpUMEHTOB, aHaJm3a u
HMHTEpNpETAIUN uHpopmaruy,
OTIpEICTICHUS JIOCTOBEPHOCTH

HOJIyYEHHOTO pe3yibTaTa;

e (CO31aHHC YCJIOBI/Iﬁ ML pa3sBUTHUA

YMEHUMN MPOEKTHO-
HCCIEI0BaTECIbCKOM, TBOPYECKOU
eI TSIILHOCTH.

OO6beM yacoB Ha peann3aluio IPOrpaMMBbI 110
rojiaM o0y4ueHus

Ha wuzydenne ¢uszuku (6a30BBbIit
YPOBEHB) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBaHusi oTBoautcs 136 yacom: B
10 kmacce — 102 yacoB (3 yaca B
Henemo), B 11 kmacce — 99 yacoB (3
yaca B HEJIEIII0).

q)OpMLI KOHTPOJII OCBOCHU

KonTponbabix pabot-12

[Ipaktrueckux padbot-12

DneKTpoHHbIE 00Pa30BaTENbHBIE PECYPCHI

bubmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXK/IEHUE
«CPEJIHSIS OBILIEOEPA30BATEJIBHA S IIIKOJIA Ne60 UMEHU 'EPOEB KYPCKOM

BUTBbI»

[TPUHATA YTBEPXJIEHA
Perennem regarornueckoro CoOBeTa npukazom MBOY «COIINe 60
MBOY «COIIINe 60 um. repoes uM. repoeB Kypckoii OUTBBD»
K i o

YPEROT DHTERD ot 30.08.2023 . Ne 634 O
[Tporokon Nel ot 30.08.2023 r.

PABOYA ITPOI'PAMMA
o ¢usuke

10-11 xnacchl
(6a30BbIN YPOBEHBD)

CocraBureins:
®dunnko N.A.,
yUHUTENb (PUUKH

Kypck - 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YpOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojilaBanusl yuyeOHoro npeamera «Duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareIbHbIC MPOTPAMMBI:

o @epepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickon @enepauum»;

o Ilpukaza MunnpocBemenuss Poccuun ot 22.03.2021 Ne 115 «O6
yTBepkaeHun [lopsika opraHu3zanuy U OCyIIeCTBICHUSI 00pa30BaTeIbHON
NEATENbHOCTH TI0 OCHOBHBIM 0OOLIEO0Opa30BaTEIbHBIM  IpOrpaMMaM
— 00pa3oBaTeNbHBIM MpOrpaMMaM HayajdbHOTO OOIIEro, OCHOBHOTO
00111eT0 ¥ CpEeHETO 00111eT0 00pa30BaAHUMY;

o Ilpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpKJIeHUu (denepaibHOM 00pa3oBaTEeNbHON MPOTpaMMbl  CPETHETO
obmero oopazopanus» (nanee — ®OIT COO);

o YcraBa MBOY «COHI Ne 60 um. repoeB Kypckoit OUTBbBI»;

o IIporpammer Boctiutanust MBOY «Cpennsisi 00111eo06pa3oBatesibHast MKoJa
Ne60 nmenu repoeB Kypckoii OUTBbI»

o [lonoxenust 0 gopmax, MEPUOAUYHOCTH, TMOPSAKE TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TMPOMEXKYTOUHOM aTTecTtanuu odOyuarommxcs B MbOY
«COHI Ne 60 um. repoeB Kypckoii OUTBBDY;

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOyUEHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXNPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYUYHBIMHU yUE€OHBIMU IIpeIMeTaMu. B Hell onpenenstorcs OCHOBHbIE
1eu U3y4eHus: GU3UKU Ha YPOBHE CPEHEro 00IIero oopa3oBaHus, MIaHUPyEeMbIe
pe3ynbTaThl OCBOCHHUSA Kypca (PU3UKW: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEeIMETHBIE PE3yJIbTaThl IO rojjaM 00yUEHUS;
e coJiepxkaHue yuyeOHoro npeamMera « Ou3ukKay Mo rojgaM 00ydeHHUsl.
e Pa0ouas nporpaMMa OpUEHTHPOBaHA HA YUYEOHUK:



[TopsinkoBelii | ABrop/ABTOpcK | HazBanue Knacc | U3narens HopmaTtusHbII
HOMeEp Ui KOJUIEKTUB | yueOHUKa y4eOHHKa JOKYMEHT
y4eOHHKA B
®denepanbHO
M TepeyHe
(Ha
JICUCTB.TIEPU
on)
1.3.5.1.7.1 | Msxkumes T.5., | ®usuka: 10 AO [Tpuka3 Ne345
byxosnes b.b., | YueOuuk s «3narenncTBO oT 28 nexabps
Corckuit H.H. / | 10 kacca «IIpocBemenue» | 2018 .
[ox pen. 00meo0pason
[TapdenTheBoli | aTeTbHBIX
H.A. YUPEKACHUM.
1.35.1.7.2 | Mskwumes I'.4., duzuka: 11 | AO [Tpuka3z Ne 345
byxoBues b.b., | Yuebnuk ans «M3narenpcTBO ot 28 nekabps
Yapyrun B.M. / 11 xnacca «IIpocBemenue» | 2018 r.
ITox pen. 001eoopa3oB
[TapdenTheBOM aTebHbBIX
H.A. YUpEKIACHUM.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPUPOABI, BHICTYIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNensieT  XapakTep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTHI B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaromuxcs, B (OpMHpOBaHME YMEHHMU MNPUMEHSITh HAYYHBIH METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YU4E€OHBIX HCCIICIOBaHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl Kypc SBISETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.




Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKPYT (¢u3snyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (DM3UKU pealn3yeTcsl MPEexIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
Ji1s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeNbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecrneurnBaeTcsl OBJaJCHUE OOYYaloIMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HUCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MOCTAaHOBKY OIBITOB IO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOM
bu3nyeckoil MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OIHOr0 paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOACNU IS CUTyalluu MPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecniedyeHn0 y4eOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOHMHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHHE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopaTopHOTO O00OPYZAOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYArOMIMXCS K HAayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJibTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxkeHne 3TUX 1enei oOecrednBaeTCsl pelIeHHeM CIEeIyIOMNX 3a7ad B

nporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

e MpuoOpEeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJEKYJSIpHYI0 (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMHOCOOOB pelIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
buznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOILIECCOB, UX BIMSIHUS Ha OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIIOBHM JJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro

oOpazoBanus otBoguTcst 136 yacos: B 10 kiacce — 102 yacos (3 yaca B HeJeno), B
11 xmacce — 99 gacoB (3 yaca B HEJIEIIIO).



COIAEPKAHHUE YYEBHOI'O IPEJIMETA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrmkeHue. J[BukeHrne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obpainieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEpEIayun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEACIEHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauieHus. llmedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPrus YIPYro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJla Ha MMPUMEPE PACTIKEHUST PE3UHOBOTO KTy Ta.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, JXKHAKOCTEHM U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoiieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo m ero ko3pduImMeHT IoJIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XONIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Tejaa MPU COBEPIICHUH pPaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PAaCIIUPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHaeHcauus. Vcnapenue n kuneHue. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramwioB. JKunkue kpucramuibl. CoBpeMeHHble Marepuansl. [lnaBinenue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JIEKTPUUECKUil 3apsa. J[Ba BUIa 3JIEKTPUUECKUX 3aPSAI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJed. JIMHUM HanpsyKEHHOCTH 3JIEKTPHUYECKOTO
HOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIEKTPHUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAgu
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEILIAHHOE COEIMHEHNE TPOBOHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3akon Oma 115 TOJTHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomboi

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbie CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIIEPUMEHT, MOJECITUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJWIBHHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAYyKIMU. KapTWHa JMHAM MAarHUTHOW WHIYKIUU IIOJIA
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKUUU. OJIEKTPOABIKYILIAS CUJa WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHIIBI MHIYKIHU OT CKOPOCTU MU3MEHEHHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW MH]TyKLIHH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumryga u ($aza KoieOaHUU.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BhIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpedICHUE ANEKTPUUECKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHol BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparoriue u paccenBaroiue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U OoNTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne n3o0paxkeHnuit B COOMPAIONINX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTep(hEpPEHIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBAa M NPAKTUYECKOE NPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue mpruodopkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozenb CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 PU3MBI.

[Toydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonbl. opmyia [lnanka cBsi3u PHEPrUM POTOHA C €70 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBHenue OiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue yCTpONCTBa M MPAKTUUYECKOE NpPUMEHEHHE: (OTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (OTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nmyueHne u mnoriiomeHue
(GOTOHOB MpU MEpexo/ie aToOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBa yacTull. Bosnsl ne bpoiis. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeraeHnIo cocTaBa paguoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.

OTtkpeiTHE TIpOTOHAa M HeWTpoHa. HykimonHas monens siapa IeilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucino sjapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHIEKTUBHI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMoJieicTBUA. EQMHCTBO u3nueckol KapTUHBI MUDA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOGUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpabHBIM KJlacC —
CBETUMOCTB». 3BE3NBI TJIAaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEI0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEmMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl 00pa30BaHUs KPUCTALUTHIECKON PEIETKH, CIEKTPATbHBIN aHATU3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUMOHHAS II€Yb, pajap, PaJiuONpUEMHMK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INVIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydyeOHOro nmpeamera «Pusnkay Ha ypOBHE CpeIHEro olmiero oopasoBaHus (0a30BbIil YPOBEHb) TOJKHO
00eCnevnTh JOCTHKCHHUE CICAYIONINX JMYHOCTHBIX, METAMPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA yueOHOro npeamera «dOusnka» AOHKHBI OTPaXKaTh TOTOBHOCTh M CLIOCOOHOCTH
00y4armuxcsi PyKOBOJACTBOBAaTbCA CHOPMUPOBAHHOW BHYTPEHHEM NO3ULIMEH JIMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, IMO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHUI, COOTBETCTBYIOIIMX TPATULIUOHHBIM LEHHOCTSM POCCHICKOTO
oOliecTBa, paclIupeHUe KU3HEHHOTO OMbITAa M OMbITA JEATEIbHOCTU B IMPOILIECCE PEeau3allid OCHOBHBIX HAlpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

C(OPMUPOBAHHOCTH IPAXKJAHCKON MO3UIMU 00YYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUICKOTO
00111eCTBa;

MPUHATUE TPATAULIUOHHBIX 00IEYEIOBEYECKNX T'YMAHUCTUUECKUX U JJIEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B UHTEPECAX I'PAXKAAHCKOTO 00I1IECTBA, yHaCTBOBATh B CAMOYIIPABIICHUN
B 00pa3oBaTeIbHON OpraHU3alNu;

yYMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMA HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKUMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM Y BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON MPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUMCKUX YUYEHBIX B 00JacTH (U3UKHU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MIOBEICHUS;



CIIOCOOHOCTH OIICHUBATH CUTYAIINIO U PUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI M IEHHOCTH, B TOM YHCJIE B JACITEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTONUUBOIO Oy IyIIero;

4) 3CTeTHYECKOT0 BOCIIHTAHHUS:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKITIOYAst 3CTETHKY HAyYHOT'O TBOPYECTBA, IPUCYIIEro (GU3MUCCKON HayKe;

5) TPy10BOr0 BOCIIMTAHUSI:

HHTEPEC K PA3IUIHBIM cepaM IpoeCcCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C (M3UKOW M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy Iyt mpodeccuu U peaan30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JaCTH (DPU3HUKH Ha MPOTSKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPhI, OCO3HAHKE TJI00ATLHOTO XapakTepa SKOJOTHUSCKUX MPOOIIeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS IIE€JCH YCTOWYMBOIO Pa3BUTHS
YeJI0OBEUCCTBA;

pacuIMpeHue OmbITa ASITEILHOCTH SKOJIOTHYECKON HAMIPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUECKOM HAYKH;

OCO3HAHHE IIEHHOCTH HAYYHOM IEATEIHHOCTH, TOTOBHOCTh B MPOIECCE M3YUYCHUS (PU3MKH OCYHIECCTBIIATH MPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUYeOHbIE eI CTBUS

ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH M aKTyaJTu3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEICIIATh LENU ICATEILHOCTH, 3aJ1aBaTh NapaMeTPbl U KPUTEPUH UX JOCTHIKEHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBAEMBIX (PM3NUYECKUX SBIICHUSAX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C yU4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX W HEMaTEPHAIbHBIX
pPECypcoB;

BHOCHTBH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEJISIM, OTICHUBATH PUCKHU TIOCIICCTBUN
NeSTEIIbHOCTH;

KOOPJAMHHUPOBATH U BHITMIOIHSITH padOTy B yCIOBUAX peaIbHOT0, BUPTYaIbHOTO M KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

BJIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOYEBBIMU MOHITHAMU U METOJIaMU (PU3NYECKON HAYKHU;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHON JIEITEIbHOCTH B 00JacTU (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB pElIeHUs 3a/1a4 PU3NUECKOT0 COIePKAHUS, TIPUMEHEHHUIO Pa3TMYHbIX
METO/IOB ITO3HAHMSI,

BJIAJICTh BUJIAMH JICSITEIILHOCTH T10 MTOTYyYEHUIO0 HOBOT'O 3HAHMUSI, €T0 HHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO
B Pa3UYHBIX YUYEOHBIX CUTYAIMSIX, B TOM YHCIIE TIPU CO3IaHUH YUEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIIATH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATH 33]1a4yy, BBIIBUTATh THUIOTE3Y €€ pEelIeHUs, HAXOIUTh
apTryMEHTBI JIS IOKAa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh TapaMeTPhbl M KPUTEPUN PEIICHHUS,;

aHAM3UPOBAaTh TOJYYCHHBIE B XOJ€ PEIICHUS 3aJaud PE3yJIbTaThl, KPUTHUYCCKH OIICHHBATh WX JTOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyu B 0Opa30BaTEIbHOM JEATEILHOCTH, B TOM YHUCJIE MPU N3YYCHUH
busuKy;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MMPUOOPETEHHBIHN OITBIT;

yYMETh IEPCHOCUTD 3HAHUS 110 (PU3HKE B IPAKTHICCKYIO 00JIACTh )KU3HEIEATCILHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:



BJAJICTh HaBBIKAMH TOJIy9CHUS WHGOpPMAIUU (PH3UIECKOTO COJEpP)KaHWS M3 HMCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITCIIEHO OCYIIIECTBIIATH ITOMCK, aHAIHM3, CHCTEMATHU3alNI0 M UHTEPIIPETALNI0 HHPOPMAIMK Pa3InIHBIX BUIOB U
dbopMm mpeACcTaBICHMS;

OLICHMBATh JJOCTOBEPHOCTH MH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHW3alMOHHBIX 33Ja4 C COOJIOJCHHEM TPEOOBAaHWA SPrOHOMHUKH, TEXHHKH OE30IacHOCTH,
TUTHEHBI, PECYPCOCOCPEKCHHMSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMacHOCTH;

CO3/1aBaTh TEKCThI (PH3UIECKOTO COMIEPIKAHUS B PA3IMYHBIX JopMaTax ¢ y4ETOM Ha3HAYCHHSI HH(DOPMAIIMH U TIEIeBON
ayJTUTOPHUH, BEIOWpAst ONITUMATILHYIO POpMY TTPEICTABICHHS U BU3YyaTH3alliH.

KoMMyHHKAaTHBHbIE YHHBePCcAJIbHbIE YUeOHbIe JeliCTBHUS:

OCYIIECTBIIATH OOIICHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(IMKTHBIX CUTYaI[Uil U CMAT4aTh KOH(DIUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paObOTHI,

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX IEHCTBUH C YUETOM OOIIUX UHTEPECOB U BO3MOKHOCTEH KaXKIOTO YJIeHa
KOJUJIEKTUBA;

OPUHUMATD 1I€JIM COBMECTHOM JEsTeNIbHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH NEHCTBUS MO €€ JOCTHKECHHUIO:
COCTaBIIAITh TUTAH JCHCTBHUM, pacmpeneNsaTh poiu C Y4ETOM MHEHUH YYaCTHHKOB, OOCYXJaTh Pe3yJbTaThl COBMECTHOU
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXXJIOT0 y4YacTHHKA KOMAaHIbl B OOIIMN pe3yJbTaT MO pa3padOTaHHBIM
KPUTEPUSM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UACH C IO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPAaTErMUECKOe TIOBEACHUE B Pa3IWYHBIX CUTYyalMsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHHUE, OBITh NHUITUATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIe AeliCTBHSA



Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIbHYIO NEATEIBHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISBISTH
po6JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENLHO COCTABJISTH IJIaH PEIICHUs] pacUETHBIX M KAYECTBEHHBIX 3aJa4, IUJIAH BBIMOJIHEHUS MPAKTUYECKON
paboThI C YY4ETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIumpsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JINYHBIX MPEATIOYTCHUI;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAULMU B 00JacTU (PU3MKH, MOCTOSHHO IMOBBILIATH CBOM
00pa3oBaTeNbHbIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EISIM;

BJIa/IeTh HAaBBIKAMH II03HABATEIHHON pe(ICKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBHUI W MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJITATOB M OCHOBAHUI;

UCTIONIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX TIPH aHAIIM3€ PE3yJIbTAaTOB JACSITEIBHOCTH;

NPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI M ApTYMEHTHI JPYTUX TPU aHAJIN3€E PE3YJIbTATOB IEATEIHLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B npouecce qocTrKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOrpaMMBbI 10 (PU3HKE AJIs YPOBHS CPEIHEro 00IIero
o0Opa3oBaHMs y 00yUarOlUXCsl COBEPIICHCTBYETCS SMOIIMOHANIBHBIN UHTEJUIEKT, IPENoaratoiuii chOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE IMOILMOHAIBHOE COCTOSHHE, BUACTH HAMPABICHHS
pa3BUTUSI COOCTBEHHON AMOITMOHATIBLHOM c(hephl, ObITh YBEPEHHBIM B CEO€;



CaMOPETYyJUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHUE,
CIOCOOHOCTh aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUKEHUIO LIEJU U yCHeXY, ONTUMHU3M, HHUIIUATUBHOCTD,
yMEHUE JICUCTBOBATh UCXOSl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYLLIECTBJIEHUHU OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJILHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATHI

K xonity o6yuenus B 10 kjacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD
y 00y4Jarommxcs yMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAy4YHOW KapTHUHBI MUpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOUN AEATEIILHOCTH JIIOACH;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIENIel: MaTepualibHas TOYKa, MHEpIHaIbHAs CUCTeMa
oTcu€Ta, aOCONIOTHO TBEPJIOE TENO, WACATBHBIN a3, MOJEIH CTPOCHHS Ta30B, KHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIMN
AJIEKTPUUECKUH 3apsii MPU pellieHUH PU3NUECKUX 3a/1ay;

pacro3HaBath (pusznueckue siBaeHUs (TPOILECChl) U OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIUHEUHOE
JBIKEHUE, CBOOOTHOE MAJICHUE TEl, IBIYKCHHE 110 OKPY>KHOCTH, MHEPIIHS, B3auMOJIeicTBUE Tel, muddy3usi, OpOyHOBCKOE
JBIKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE OO0BhEMa Tl TMPU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE
paBHOBecCHE, UCTIapeHUE, KOHICHCAIs, TUIaBJICHUE, KpUCTAIUTN3AIUs, KHTICHHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE JaBICHUS
rasa Ipu ero HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b MEXKy MapamMeTpaMy COCTOSHUS ra3a B U30Mpolieccax, dJIeKTpU3aIus
TE€JI, B3AUMOJCUCTBUE 3aPSI0B;

OMHCHIBATh MEXAHWYECKOE [BIDKCHUE, HCIOJB3YysS (U3UYECKHE BEIMYMHBI. KOOpJAWHATA, IyTh, IMEpEMEIIECHUE,
CKOpPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMIYJIbC Tela, KHHETUYECKask SHEPrus, MOTECHIIMAaIbHAs YHEPT U, MEXaHUYECKas



paboTa, MeXaHWYECKasi MOLUTHOCTD; MPU OMMCAHUH MPABUIIHLHO TPAKTOBATh (PU3NUECKHI CMBICI UCIIOJIb3YEMbIX BETHUNH, UX
0003HaYEeHUS U €AMHUILIBI, HAXOUTH (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3HUECKYIO BEIUUHUHY C JPYTMMH BETUYMHAMU;

OTKCHIBaTh U3YUYCHHBIC TETVIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONIb3Ys (DU3HUECKHUE BEIUYUHBI: TaBJICHHE
rasa, TemIeparypa, CpeaHsIsl KHHeTUYeCKash YHEPTUsl Xa0THIECKOTO JIBIKEHUS MOJICKYJI, CpEIHEKBAIpaTHIHAsI CKOPOCTh
MOJICKYJ, KOJMUYECTBO TEIUIOTHI, BHYTPECHHSS JHEprus, padora raza, KOIPQOHUIUEHT TMOJE3HOTO ACHCTBHUS TEILIOBOTO
JBUTATENS; TPU ONUCAHUU TMPABUIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEIMYWH, UX OOO3HAUCHUS U
€IMHUIIBI, HAXOAUTh (POPMYJIBI, CBA3BIBAIOLINE NAaHHYIO (GU3MUYECKYIO BETHUMHY C APYTUMHU BEIHUHNHAM;

OINKCHIBaTh M3YyYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA M DJIEKTPUUECKHUE SBJIEHUS (IPOLECCHI), HCIONb3Ys
(¢u3nyecKkue BEIMYUHBL BJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh MOJIsA, MNOTEHIUal, Pa3HOCTh
NOTEHLMAJOB; IPU ONKUCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCHOJB3YEMBIX BEJIMYHMH, UX 00O3HAUEHUS U
eIMHUIIBI;, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO0 BETUYUHY C IPYTHMH BETNUMHAMU;

aHAIIM3UPOBATh PUINIECKUE TPOIIECCHI U SBJICHHUS, UCTIONB3YS (PU3NUECKIE 3aKOHBI U IPUHIIMIIBL: 3aKOH BCEMHUPHOTO
tarotenus, |, |1 u Il 3akonbr HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHECHHS UMITYJIhCa, TPUHITHII
CYNEpHO3UIMH CUJI, MPUHLMI DPABHOINpPABUS HHEPLUUAIBHBIX CUCTEM OTCUETA, MOJEKYJISIPHO-KUHETHUUYECKYIO TEOPHIO
CTPOCHHS BEILECTBA, Ta30BbIe 3aKOHBI, CBI3b CpPEAHEW KUHETHYECKOW OJHEPIHMH TEIUIOBOTO MABMXKCHUS MOJIEKYNI C
aOCOIIOTHOM TeMIIepaTypol, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS dJIEKTPUIECKOro 3apsiaa, 3akoH Kynona,
IIPU ATOM Pa3IMyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BHIPAXKEHNE U YCIOBHS (TPaHUIIBI, 001aCcTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IMPHUHLHUIIBI ACHCTBHUSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acHOTO UCIIOJIb30BAHUS B MTOBCEAHEBHOM KU3HH,

BBITIOJHATH DKCTIIEPUMEHTHI M0 MCCIEAOBAaHUI0 (PU3MYECKHUX SBJICHUM M TPOIECCOB C MCIOIB30BAHUEM TMPAMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYJIMPOBATh MpoOIeMy/3aJauy M TUIOTE3y YYeOHOTOo IKCIEpPUMEHTa, COOMpPAaTh
YCTaHOBKY U3 NPEJI0KEHHOT0 000pyA0BaHus, IPOBOIUTE OIBIT U (HOPMYIHPOBATH BHIBOJBI;

OCYILIECTBIISAThH MPSAMBIE U KOCBEHHBIE U3MEPEHUs1 PU3NYECKUX BEJIMYMH, MIPU 3TOM BBHIOMpATh ONTHUMAJIbHBIN CrIOCO0
WU3MEPEHHUSI U UCIOJIb30BaTh U3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHU;



UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEITUYMHAMU C WCIOJB30BAHUEM MPSMBIX U3MEPEHUM, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTAThI MOIYYSHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJIEC TAOIUI] U
rpaduKoB, JenaTh BEIBOBI [0 pe3yIbTaTaM UCCIIECTOBAHMUS;

co0Jr01aTh MpaBuiia 0€30IacHOr0 TPy/1a PU MPOBEICHUH UCCIIEI0BAaHUI B paMKaX Y4EOHOI O dKCIIEpUMEHTA, YUEOHO-
UCCIIEIOBATENLCKOM M TPOEKTHOW JESITENBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U JIaOOpAaTOPHOTO
000pyI0BaHUS;

penaTh pacy€THBIE 3a/1a4M C SIBHO 33JJaHHON (DU3UYECKOI MOJIENbIO, UCIOJIb3YS (PU3NYECKHE 3aKOHBI U PUHIIMIIBI, Ha
OCHOBE aHalli3a YCIOBHUS 3aJayd BBIOMPATh (PU3MUYECKYIO MOJIENb, BBLACIATh (U3NYECKUE BEIUYUHBI U (POPMYJIB,
HEOOXOJUMbIE NJIsi €€ pEeLIeHUs, MPOBOAUTh PAcu€Thl M OLEHUBATh PEAJbHOCTH IOJyYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJINYMHBL;

pelaTh Ka4eCTBEHHBIE 3aa4i: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUM C OIMOPOM HA
U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUYECKUE SIBJICHUS;

UCIOJIB30BaTh IPU PELICHUU Y4eOHBIX 3a/Jad COBPEMEHHble HH(POPMAIMOHHBIE TEXHOJOTUU JUIs TOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALMUA U MPEJICTaBICHUS Yy4eOHOM M Hay4HO-NOMYJISIpHOM HMH(OpMAalMM, NOJTyYEHHOU u3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTYyYaEMYI0 HH(pOpMaLHIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKU, OOBSICHEHUE MTPOLIECCOB
OKpY>KaloIlEer0 MUpPa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHM;

UCIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (pU3MKE B MOBCEAHEBHOM U3HU Uil oOecredeHus Oe30MacHOCTU INpHU
oOpaiieHun C npubopaMl M TEXHUYECKUMU YCTPOMCTBAMM, Ui COXpPAHEHHsI 3A0pPOBbs MU COOJIOJAEHHUS HOPM
DKOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOILLIEN CPELE;

paboTarh B rpymnne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBAaTh PabOTy IPYIMIIbI, PALIMOHATBHO
pacnpenenath 00f3aHHOCTH W IJIAaHUPOBATh NEATEIbHOCTh B HECTAaHIAPTHBIX CUTYallUsX, aJIEKBaTHO OLIEHWBATH BKJIA
Ka)KJ0r0 U3 yYaCTHUKOB TPYIIIIHI B pEIICHHE pacCMaTpUBAEMOM MPOOIEMBbI.

K xoniry o0yuenus B 11 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH
y 00y4Jarommxcs YMEHUM:



JTEMOHCTPHUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (DOPMUPOBAHUHN COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
Pa3BUTUU COBPEMEHHOM TEXHHUKHA W TEXHOJIOTHM, B MPAKTHUYECKOW JEATEIBHOCTH JIOJACH, LEIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBIBATh TPAHUIBI MPUMEHEHUSI U3YYCHHBIX (DU3MUECKUX MOJIEICH: TOUCUHBIM 3JIEKTPUUYECKUNA 3apsij, Jy4d CBeETa,
TOYEUYHBIN HCTOYHUK CBETA, AJIepHasi MOJIeNb aTOMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO si/ipa MU pelieHuu GU3NUeCcKuX 3a1a4;

pacrio3HaBaTh PU3MUECKUE SIBICHUS (IPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB AJIEKTPOAMHAMUKY U KBAHTOBOM
(GU3UKY: AJEKTpUYECKask TPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAsI WHAYKIIMS, JIEHCTBHE MAarHUTHOTO TMOJS HA MPOBOJHUK C TOKOM U JBIKYIIMMCS 3aps,
AJIIEKTPOMArHUTHBIE KOJEOAHWs W BOJHBI, NPSIMOJUHEHHOE PACHpPOCTPAHEHHE CBETa, OTPaKEHHE, MPETOMIICHHE,
uHTephepeHus, aubpakuus U MOJSpU3alus CBeTa, JUCHEpcHs cBera, ¢GoTodnekTpuueckuit apdext (pororddexr),
CBETOBO€ [IaBJICHME, BO3HUKHOBEHHME JIMHEMYATOrO0 CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs W HUCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONHUCHIBATh H3YYECHHBIE CBOMCTBA BEHIECTBA (BJIEKTPUUECKHWE, MATHUTHBIC, ONTHUYECKHUE, DIICKTPUUYECKYIO
MPOBOJUMOCTh PA3IMYHBIX CpEJ]) W DIEKTPOMArHUTHBIC SBJICHUS (MPOIECCHI), HMCHONB3YsSd (U3UUYECKUE BEIIUYUHBI:
AJIEKTPUUECKUH 3apsl, Cuja TOKa, dJIEKTPUUECKOE HANPsHKEHUE, DJIEKTPUUECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHIIUATIOB,
AJIEKTPOABIKYIIAs cujia, pabdoTa TOKa, MHAYKIUS MarHUTHOTO MoJjs, cuiaa Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKHU, YHEPTUSI DJIEKTPUIECKOT0 U MAarHUTHOTO TIOJIEH, MEPUOJT U YacTOTa KojebaHui B K0JieOaTeIbHOM KOHTYPE, 3apsij
Y CUJIa TOKA B MPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJieOaHUi, POKYCHOE paCCTOSTHUE U ONITUYECKAsl CUJla JIMH3HI,
py OMHMCAHUHU TPABUIBHO TPAKTOBATh (DU3WUYECKUA CMBICI HCIOJIB3YEMbIX BEIMYUH, UX OOO3HAYCHHS W CIWHUIIHI,
yKa3bIBaTh (JOPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (DU3NUYECKYIO BEJIMYMHY C APYTUMU BEJIMUUMHAMU;

OMHUCBHIBATh M3yYCHHBIC KBAHTOBBIE SBJICHUS U TMPOLECCHl, HCMONB3Ys (U3NYECKUE BEJIUYMHBI. CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJTHBI M YACTOTA CBETA, YHEPTHUS ¥ UMITYJIbC (POTOHA, IEPUO]T TOTypaciaja, SHEPTHUs CBSI3H
ATOMHBIX SiIep, MIPU OMHMCAHHWH MPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI MCIIOIB3YEMbIX BEJIMUWH, UX 0003HAYCHUS U
CMHMIIBI, YKa3bIBaTh (HOPMYJIIbI, CBSI3BIBAIONINE JTAHHYIO (U3MUECKYIO0 BEIUYHHY C APYTUMH BEITUYMHAMU, BBIYHCIIATH
3HaYeHUE (PU3NUECKON BETUUNHBI;

aHAIM3UPOBaTh PUINYECKUE MTPOLIECCH U SIBJICHUS, UCTIOIb3Ys (DU3NUECKUE 3aKOHBI M MMPUHIHUIIBL: 3aKOH OMa, 3aKOHbI
MOCJEA0BATEILHOTO U MAapajuleIbHOTO COEIWHEHHS! MPOBOJHUKOB, 3aKkoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMN



WHIYKITUU, 3aKOH TPSIMOJMHEHHOTO PacIpOCTpaHEHUSI CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IMPEIOMJICHUS CBETAa,
ypaBHeHUE DiHIITeWHA 17151 poToddheKTa, 3aKOH COXpaHCHUS YHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsA/1a, 3aKOH COXPaHEHH MaCCOBOr'0 YUCIa, IOCTyNaThl bopa, 3aK0H pagroakTUBHOTO paciaja, pu 3TOM
pasznuyaTh CIOBECHYIO0 (DOPMYJIHPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BbIpaKEHHE W YCJIOBHS (TpaHHUIbI, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HANPABJICHUE BEKTOpPA WHAYKIIMM MArHUTHOTO IIOJISI TIPOBOJAHWKA C TOKOM, CHJIBI AMIEpa WU CHIIBI
Jlopenua;

CTPOUTH U ONMKCHIBATh U300pAKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaJioM, TOHKOM JIMH30M;

BBITIOJIHATh 3KCIEPUMEHTHI 10 UCCIENOBAaHUIO (DU3MUECKUX SIBJICHUN M MPOIECCOB C UCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUM: Mpu 3TOM (OPMYIUPOBATH MpoOJieMy/3a1adyy M TUIIOTE3Y y4eOHOro SKCIEepUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIIOKEHHOTO 000PYI0BaHMUSI, POBOUTH ONBIT U (DOPMYIUPOBATH BHIBOJIHI;

OCYIIECTBJIATH MPSMBIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMUWH, P ITOM BBIOMPATh ONTHMAJIBHBIN CTIOCO0
WU3MEPEHUS U UCTIONBh30BaTh U3BECTHBIE METOIbI OIIEHKU MOTPEITHOCTEH U3MEPEHUI;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIUYHH C UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUM: TIPU ’TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DMKCHPOBATH PE3YIbTAThI OJYUYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJTUYHMH B BHJIC TAOJIUIT ¥ TPaQUKOB, eTIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHMSI,;

coOJIr01aTh MpaBuiia 0€30MacHOro Tpya MPU NPOBEJECHUHN UCCIIEOBAaHUMN B paMKaxX y4eOHOr0 SKCIIEpUMEHTa, y4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM JESITEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTENLHBIX YCTPOWCTB M J1ab0OpPaTOPHOTO
00opyI0BaHUS;

pemaTh pacy€THBIC 3a/1a4H C SIBHO 3aJaHHON (DU3UICCKON MOJIENBIO, MCTIONB3YS (PH3NYECKHE 3aKOHBI ¥ TIPUHIIMITBI, Ha
OCHOBE aHali3a YCJIOBHS 3aJa4yd BBIOMPATh (PU3MUYECKYIO MOJCNb, BBIACIATH (PU3HUECKHE BEIMYMHBI W (DOPMYIIBI,
HEoOXoauMbIe i e€ pelieHUs, MPOBOJIUTh PAaCcU€Thl W OICHWBATh PEATHLHOCTH IMOJYUYEHHOTO 3HAa4YeHUs (U3MUECKOU
BEJTUYMHBL;

peraTh KaueCTBEHHBIC 3a7a4d: BHICTPAUBATh JOTUYECKA HEMPOTUBOPEUMBYIO IEMOYKY PACCYX IACHHUI C OMOpON Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUYECKHEC SIBJICHUS;



UCIONb30BaTh IPH pEIICHWH YYEeOHBIX 3a/Jad COBPEMEHHble WH(GOPMAIMOHHBIE TEXHOJOTMH JJs TOHUCKa,
CTPYKTYpUPOBAHUSA, WHTEPIPETALIMA U TPEJICTaBICHUS Yy4eOHOW M Hay4HO-TIOMYJISIPHOW HMH(OpMAIMH, MOTyYEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyIo HH(POPMAIIHUIO;

OOBSCHATh IPUHLIMIIBI AEHCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHs UX O€3011aCHOTO
VICIIOJIb30BaHUs B [IOBCEHEBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAyKU, B OOBICHEHUE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XM3HU UId oOecriedyeHuss 0e30MacHOCTH IpH
oOpaiieHun C npudbopaMuM M TEXHUYECKUMU YCTPOMCTBAMHM, Ui COXPAHEHMsI 3J0pPOBbsi U COOJIOJAEHHUS HOPM
HKOJIOTMYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpee;

paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3JIMUHBIX COLUAIBHBIX POJIEH, IIIaHUPOBAaTh pabOTy rPyIIIbl, pallHOHAIBHO
pacnpenensaTs 0043aHHOCTH U IJIAHUPOBATh I€ATEIbHOCTh B HECTAH/IAPTHBIX CUTYALIUAX, a/IEKBATHO OLIEHUBATh BKJIA]
KQKJIOT0 M3 YYaCTHUKOB IPYNIIBI B PEIIEHUE PACCMATPUBAEMOMN



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE IIporpaMmma BocUTAHUA
HaumeHoBanue
Ne (undpossbie)
pa3fejioB M TeM Kontpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpaMMbl padoThbI padoTbI
pecypchl
Paznen 1. PUSUKA U METOAbI HAYYHOT'O ITIO3HAHUA
dusznka u
METO/IbI bu6mmoteka [IOK
11 2
Hay4HOT'0 https://m.edsoo.ru/7f41bf72
MO3HAHUS
Paznen 2. MEXAHUKA
21 KiHeMaTnKa 6 1 bubmmorexa [JOK Bocnuranue onbita
https://m.eds00.ru/7f41bf72 = yBa)kuTeabHOr0 OTHOLICHHMS K
JnHamuka. bu6nuoreka [IOK MHEHUIO OIIOHEHTA, OIbITa
2.2 14 1 1
Crartuka. https://m.edsoo.ru/7f41bf72 | coTpyaAHHYECTBA B IIPOLIECCE
COBMECTHOTO BBITTOJTHCHHMS 33149,
OTIBIT CAMOIIO3HAHUS U
3axombl Bu6 OK caMoaHalin3a, OIbITa COIMATLHO
2.3 COXpaHECHHS B 6 1 1 mommoreka L1 '

MEXAaHUKE

https://m.edsoo.ru/7f41bf72

MIPUEMIIEMOTO CaMOBBIPAKEHUS U
caMmopeanu3alii, TOTOBHOCTH K
MOpPaJIbHO-3TUYECKOUN OLICHKE



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HCIIOJIb30BAHMS HAYYHBIX
JIOCTHIKCHHI; BOCIIHTAHUE OIIBIT
W3YyYCHUS, 3aIUTHI 1
BOCCTaHOBJICHHS KYJIbTYPHOTO
HAaCJIeIUs YeJIOBEUECTBA, OIBIT
TBOPYECKOTO CAMOBBIPAKEHUS,
yBa)X€HUE K TBOPIIAM HAYKH U
TEXHUKH, 00CCIICUMBAIOLUM
BEIYIIYIO pOJIb GPU3UKU B CO3JaHUU
COBPEMEHHOTO MUPa TEXHUKH;
BOCIIMTaHUE OIIBITA
CaMOCTOSTEIILHOTO MPHUOOpETEHUS
HOBBIX 3HAHUH, IPOBEICHUS
Hay4HbIX UCCJIEIOBAHMM, ONIbITA
MPOEKTHOM AEATETbHOCTH

Hcnonp3oBanue MpruoOOPETEHHBIX
YMEHUH JUIsl peIeHHsI
HpaKTI/I'-ICCKI/IX, JKN3HCHHBIX
3aja4, paroHaILHOTO
MPUPOAOTOIIB30BAHUS U OXPaHbI
OKpYKarolleu cpebl,
obecneucHre 0€30IaCHOCTH
JKU3HENEITEILHOCTH YEJIOBEKA U
oO1IecTBa.

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMHUKA

OCHOBBI
MOJICKYJISIPHO-

3.1 .
KHHETHUYECKON

12 1

TEOPHH

bu6nuoreka [IOK

[IpuBneuenne BHUMaHUA K 00CYkK]
aeMoi Ha ypoke nH(pOopMaIHH, aKTH

https://m.edsoo.ru/7f41bf72 = Bu3anmu mo3HaBaTEILHON NEATEILH



https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI 12 bubmuorexa [JOK
' TEPMOIUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperartHble
COCTOSIHUS
33 —— 11 bu6mmoreka [IOK
' B ' https://m.edso00.ru/7f41bf72
daz3oBBIC
nepexo bl

OCTH;

noOy>KAeHNEe MIKOJIBHUKOB COOIION
aTh Ha YPOKE OOIIEIPUHSATHIC HOPM
bI IOBCACHU A, ITPUHIUIIBL

y4eOHOM AUCIUITUHBI U CAMOOPTaH
M3aluy;

MMPHUBJICYCHNEC BHUMAaHWA IKOJIBHUK
OB K ICHHOCTHOMY AaCIICKTY HU3Yy4ac
MBIX

Ha ypOKax sIBICHUI, TIPUMECHEHHE
Ha YpOKE MHTEPAKTUBHBIX (OPM
paboThl ydalmxcs:
MHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOLINX
M03HABATENbHYI0 MOTHBAIIUIO
HIKOJIbHUKOB; TUCKYCCHIH,
KOTOpBIE JJAIOT yYaluMCs
BO3MO>KHOCTb IPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOTO
JMajiora; TPynoBoi paboThl UK
paboTHI B apax, KOTOpbIE yyaT
HIKOJIbHUKOB KOMaHTHON paboTe
Y B3aUMOJICHCTBUIO C IpYyTUMHU
JeTbMU; OpraHu3anus medcrsa
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX YYaIIUXCsI HAJ
UX HEYCIEBaOIIUMU



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pasnea 4. JIEKTPOJIMHAMUKA

OJHOKJIACCHHUKAMH, JAIOIIETO
IIKOJIbHUKAM COITHAJIbHO
3HAYUMBbIW OMBIT COTPYIHUYECTBA
M B3aMMHOH

MOMOIIW; UHUIIUUPOBAHUE U
MOJJEPKKA POEKTHON U
HCCIICI0BATEIbCKOM
JIeATEIFHOCTH ITKOJIBHUKOB B
paMKax peanu3aluyu UMU
WHJIMBUIYAIBHBIX U TPYIIIOBBIX
HCCIIEJIOBATEIILCKUX MPOEKTOB
(TBOpYECKHX, COIIMAIBHO
3HAYMMBbIX, HAYYHO-
HCCIEIOBATEILCKUX

bubnmnorexka HOK
4.1 14
eKTpOCTATI https://m.edsoo.ru/7f41bf72
TlocTostHHBIH
INEKTPUIECKUI e oK
4.2 Tok. Toxu B 12 uomoreka L1

Pa3IMYHBIX
cpenax

https://m.edsoo.ru/7f41bf72

[IpuBnedenne BHUMaHHS K 00CYK
aeMoi Ha ypoke UH(pOpMaIiK, aKT!
BH3aIIMH [TO3HABATEIHHOM JAEATEIbH
OCTH;TIO0YK/IEHUE NIKOJIBHUKOB CO
OM07aTh HA YpOKe OOIIENPUHSATHIE
HOPMBI TIOBEJICHUS, IPUHIUIIBI y4e
OHOI NUCUUIUIMHBL M CAMOOPIaHu3a
L[UH; IPUBJICUEHUE BHUMAHUS ILIKOJ
BHUKOB K LIEHHOCTHOMY acCIeKTy U3
y4aeMbIX Ha YPOKax SIBICHHMA, TPAM
€HEeHHE Ha YPOKE HHTEPAKTUBHBIX ()
OpM pabOTHI yUYaIIuXCs: UHTEIUIEKT
YaJIbHBIX UTP, CTUMYJIHPYIOIIUX I10
3HaBaTEJIbHYIO MOTUBAIIHIO IIKOJIbH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HKOB; IUCKYCCHI, KOTOPBIE AAIOT Y
YalIMMCsl BO3MOXXHOCTh MPUOOpPECT
U ONBIT BEJACHUS KOHCTPYKTHBHOTO
Jajiora; rpynmnoBol paboThl HIIU P
aboTHI B IIapax, KOTOPHIE y4aT IIKO
JHHUKOB KOMaH/IHOM paboTe U B3au
MOJICHCTBUIO C IPYTUMH JIETbMH; O
pranuzanus medcTBa MOTUBUPOBAH
HBIX ¥ 9PYIUPOBAHHBIX YUAITUXCS H
aJl X HEYCHEBAIOIIUMH OTHOKIIACC
HHKaMH, JAOIIEro MKOILHUKAM CO
LUATbHO 3HAYUMBIM OMBIT COTPYAH
HMYECTBA ¥ B3AaUMHOM MOMOIIM; MHHUL]
WHUPOBAHUE U MOJICPKKA MPOEKTHO
1 ¥ UCCIIENOBATEIILCKON JIEeATEILHO
CTH IIKOJIbHUKOB B paMKaX peayn3a
U1 UMW UHIUBUIYATIbHBIX U TPYIII
OBBIX HCCIIEIOBATEIHCKUX MPOEKTO
B (TBOPYECKHX, COLUATBHO 3HAYUM
bIX, HAYYHO-UCCIIEA0BATEIIbCKUX

[ToBTOpEHME 5
H3YYEHHOTO
PeszepBHoe Bpemst 1
OBIIEE
KOJIMYECTBO 102
YACOB I1O

I[TPOTPAMME




11 KJIACC

KoauuecTBO 9acoB JJIeKTPOHHbIE I
N HaunmenoBanmue (und P ) porpamMma
0 un¢poBbIe
pa3ie/ioB H TeM Kontpoabuble IIpakTnyeckue BOCIIHTAHHS
n/n Bcero o0pa3oBaTe/bHbIE
nporpamMmabl padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOJANHAMUKA
MaruauTHoe noie. Bocnuranue onbita
bu6mmoreka [IOK
11 DneKTpOMarHuTHas 14 1 3 YBaXXUTEIBHOTO OTHOLIEHUS K
https://m.edsoo.ru/7f41c97c
WHIYKIIHS MHEHUIO OMIMOHEHTAa, OIbITa
Pazpnen 2. KOJIEBAHUSA U BOJIHbI COTPYAHUYECTBA B ITPOLIECCE
MexaHnuecKie i - HOK COBMECTHOT'O BBIIIOTHEHUS
nOIMOTEeKA :
21 37eKTPOMATHHTHBIE 12 1 NG 41007 3a/1a4; OMBIT CAMOIIO3HAHUS U
ps://m.edso00.ru c97c
KOTMeGamms caMOaHaJIn3a, OTbITa
COIMAIBHO MTPUEMIIEMOTO
Mexanuueckue u
bubnnorexa [JOK CaMOBBIPAKEHUS U
2.2 JJIEKTPOMarHUTHBIE 6 1
https://m.edsoo0.ru/7f41c97c = camopeanu3aiiuu, rOTOBHOCTH
BOJIHBI
K MOpaJIbHO-3TUYECKON
OILICHKE UCTIOJIb30BAHMS
Hay4HbBIX JOCTUKEHUN;
BOCIIUTAHUE ONBIT U3yUEHUS,
3aIUTHl ¥ BOCCTAHOBJICHHS
- — y 5 Bu6muorexa LIOK KYJbTYPHOTO HACIIEIUs
' https://m.edso0.ru/7f41c97c = 1€TOBEHICCTBA, OTIBIT
TBOPYECKOTO CaMOBBIPAYKECHUS,
yBa)X€HUE K TBOPIIaM HAyKH U
TEXHHUKH, 00ECTIEYNBAIOLITUM
BEYIIYIO pOJib (U3UKHU B
CO3JJaHUU COBPEMEHHOTO MUpPa



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

TEXHHUKHU; BOCIIUTAHUE OIBITA
CaMOCTOATEIbHOIO
MIPUOOPETEHUsI HOBBIX 3HAHUI,
MIPOBEACHUS HAYYHBIX
HCCIe0BaHUM, OIbITa
MPOEKTHOM JAEATEIbHOCTH

Hcnonp3oBaHue
MPUOOPETEHHBIX YMEHUH JIJIS
peIICHUS MPAKTHYECKUX,
JKA3HEHHBIX 3a/1ad4,
paIMoHaIBLHOTO
MIPUPOIOTIONB30BAHUS U
OXpaHbI OKPY’KaIOLICH CpeIbl,
obecneueHre 0€30IaCHOCTH
KA3HEEATENNLHOCTH YEIOBEKA
U O0IIECTBA.

Bocnuranue omnbiTa
HCIIOJIb30BaTh
MpUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JIeITENLHOCTH U
HOBCEIHEBHOM XU3HU A
obecreyeHus
JKU3HEACATCILHOCTH B
MPOLIECCE UCTIOJIB30BAHUS
OBITOBBIX JIEKTPOIIPHOOPOB,
CPEACTB paguo- U




TEJIEKOMMYHUKAMOHHOW
CBA3U.

Paszen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
31 crenuaabHON 4 bubmuoreka [JOK
' TEOpUH https://m.edso00.ru/7f41c97¢
OTHOCHUTEIIBHOCTH
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI 7 bubmuoreka [JOK
' KBAaHTOBOM ONTHKH https://m.edso00.ru/7f41c97¢c
bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 18

AToMHOE SApO

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

OTHOIICHHS K MHEHHIO
OIITOHEHTA, OTIbITA
COTPYZHUYECTBA B MPOIIECCE
COBMECTHOT'O BBITIOJTHCHUS
3a]1a4; OMBIT CAMOIIO3HAHUS U
camMOaHaJm3a, OIbITa
COILMATILHO TTPHEMIIEMOTO
CaMOBBIPKEHUS U
caMmopean3alu,
TOTOBHOCTH K MOPAJIbHO-
ATUYECKOMN OLIEHKE
WCIIOJIb30BAaHUS HAYUHBIX
JIOCTIDKCHHI, BOCOUTAHHUE
OTIBIT U3yUYCHUS, 3aIUTHI 1
BOCCTAHOBJICHUS
KYJIBTYPHOTO HACIICTIUS
YeII0BEYECTBA, OIBIT
TBOPUYECKOTO
CaMOBBIPKEHUS, YBOKECHUE
K TBOPIIAM HAayKH ¥ TEXHUKH,
00ecreurnBarOIIUM BTy IO
pOoJIb PU3HUKHU B CO3JJaHUU
COBPEMEHHOTO MHpa
TEXHHKH;



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

5.1

DJIEMEHTHI
aCTPOHOMMHU U
acTpou3uKH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Bocnuranue onbita
YBaXXUTEIBHOIO OTHOUIEHUS K
MHEHHMIO ONIMOHEHTA, ONbITA
COTpyAHHYECTBA B IIpoLIECCE
COBMECTHOTI'O BBIIIOJIHEHHS
3a/1a4; OIBIT CAMOIIO3HAHUS U
caMOaHaJIN3a, OIbITa
COLIMAJIbHO ITPUEMJIIEMOTO
CaMOBBIPAKEHUS U
caMopeanu3aluu, T0TOBHOCTH
K MOpaJIbHO-3TUYECKON
OLICHKE HCII0JIb30BAHUS
Hay4HbIX JOCTUKEHUN;
BOCIIMTAHUE OMBIT U3YUYEHUS,
3alUThl U BOCCTAHOBJIEHMUSI
KyJbTYPHOT'O Hacieaus
YeJI0BEYECTBA, OTBIT
TBOPYECKOTO CAMOBBIPAKEHUS,
yBa)K€HUE K TBOpPLIAM HAyKU U
TEXHHUKH, 00eCTIeYNBAIOLITUM
BEYILYIO pOJib (U3UKU B
CO3/1aHUH COBPEMEHHOT'0 MHpa
TEXHUKH, BOCITUTAHUE OTIbITA
CaMOCTOATEIIBHOIO
MpUOOpETEHNsT HOBBIX 3HAHUH,
MPOBEACHUS HAYIHBIX
HCCIEeA0BaHMM, OIbITa
MPOEKTHOMN AEATEIbHOCTH



https://m.edsoo.ru/7f41c97c

Hcnonp3oBanue
MPUOOPETEHHBIX YMEHUM TSI
pelieHust MPaKTUYECKHX,
JKM3HEHHBIX 3a71a4,
panoHAIBHOTO
IIPUPOJOINOJIL30BAHUA U
OXpaHbl OKPYKAIOIIEH CPeIbl,
obecrneucHre 0€30IaCHOCTH
JKU3HEIEATEIbHOCTH YeJI0BEeKa
u ol1iecTna.

Bocrmranmne onpita
HCII0Ib30BaTh
MPUOOpPETEHHBIC 3HAHUS U
YMEHUS B MPAKTUYECKOM
JeSITENLHOCTH U
NIOBCEIHEBHOM JKU3HH IS
obecneueHUs
JKU3HENEATEILHOCTH B
npouecce

Hroro no pazneny 7

Pasznen 6. OBOBIHIAIOIIEE IIOBTOPEHUE

O6o0marormee bubmuoreka [JOK
6.1 16
IIOBTOPEHHUE https://m.edsoo.ru/7f41c97c
OBILIEE KOJIMYECTBO
YACOB I10 99 5 7

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c







