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HHOACHUTEJBHASA 3AIINCKA

[Tporpamma cocTaBiieHa Ha OCHOBE:

- OenepanabHO 00pa30BaTEIbHOM MPOrpaMMBbl CpeaHero odmero oopazoBanus ot 18.05.2023 Ne371

- ®enepalIbHOIO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHIAapTa CpeHero oouero oopazoBanus (yTB.
npuka3oM MunucrepcTBa oopazoBanust U Hayku P® ot 17 mas 2012 r. N 413) ¢ uzmenenusmu Ha 12
aBrycra 2022 r.

- OcHOBHO# 0011€00pa30BaTENILHON MPOrPaMMBI CpeHero obmiero oopazosanus MAQOY UepsuineBckon
co

- Yuebnoro mmana ¢ummana MAQOY Yepsumesckoit COLI «Onoxunckas COLl», yTBep:kKIeHHOTO
npuka3zom aupekropa Kumskooir H.A. ot 30.08.2023 roma Ne 199-O/] u cormacoBannoro 30.08.2023
roja Ha 3acefanuu Ynpasstoniero coeta MAOY Yepsumesckoit COL npoTokosn Nel2

- [Iporpammsl Bociutanuss MAOY Yepsumesckoit COIL

[Iporpamma 1o usmke 6a30BOro ypoBHs Ha YpOBHE CpeTHEro 00111ero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOl mporpammel, npencrasieHHbix B GI'OC COO, a Takxke ¢ yuérom
dbenepanpHOl pabouel MporpaMMbl BOCIUTAHUS M KOHIICTILIMY TIPENOoIaBaHus Y4eOHOTO
npenmera «Puszmka» B 00pa3oBaTeNbHBIX oOpraHu3amnusx Poccuiickoit Depepanuu,
peanu3yronux OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMABL.

ConeprxkaHue mporpaMmsl 1o pU3KUKE HAMPaBIEHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4YyHOU KapTuHBI Mupa obOydarommuxcs 10-11 kjaccoB mpu oOyueHUH HX (PHU3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro mojxona. I[Iporpamma
no ¢usnke coorBeTcTBYET TpeOoBaHusiM @I'OC COO Kk miIaHUPYEMbIM JIMYHOCTHBIM,
NpeAMETHBIM U METalmpeAMETHBIM pe3yjbTaraM oOOy4YeHHUs, a TaKXe YYUTHIBAET
HEOOXOJMMOCTh pealn3allid MEXKIPEAMETHBIX CBsi3ed (PU3UKH C E€CTECTBEHHO-
HAay4YHBIMU Y4YEOHBIMU TIpeAMeTaMu. B Hell ompeaenstoTcsi OCHOBHbBIC 1€ U3YYEHUS
bu3MKM HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, IUIAHUPYEMBIE pPE3yIbTaThl
OCBOCHHS Kypca (DM3HKHU: JUYHOCTHBIE, METANpeIMETHbIC, TPeAMETHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (Pu3MKu Ha 0a30BOM ypOBHE, B TOM
YuCJie TPeAMETHBIE Pe3yJIbTaThl 1O ToJIaM O0y4YEeHUS;

coziepkaHue yueoHoro npeamera « Pu3nkay 1o rogam o0yyeHusl.

[Iporpamma 1o ¢usnke MOXET OBITh HCMHOJb30BAaHA YUYHUTEISIMU KaK OCHOBA
JUTSl COCTaBJICHUSI CBOMX pabouux mporpamm. [Ipu paspabotke pabodueit mporpammbl



B TEMaTHUYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-
METOIMYECKUMH MaTepruagaMu (MyIbTUMEIUIHBIE IPOTPAMMBI, 3JIEKTPOHHBIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWONIMOTEKH, BUPTyalbHbIE J1a00OpaTOpUH, HUTPOBBIC
IPOrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMH
TUAAKTUYECKHE BO3MOYKHOCTH HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
CoZIepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBCTBY 00 00pa30BaAHMH.

[IporpaMmma 1o ¢u3MKe HE CKOBBIBA€T TBOPUECKYIO HHHUIIMATHUBY YUHTENEH U
IIPEAOCTABISAECT BO3MOYKHOCTH JUISI PEATU3ALMU PA3JIMYHBIX METOIUYECKUX IMOAXO0I0B
K OpraHu3anuud oO0y4yeHHs (U3MKEe MPH YCIOBHUH COXPAHEHHUs O00S3aTeIbHOW YacTH
COZIEp/KaHUSA Kypca.

du3uka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mIpeaMeTa B WIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJ B CHCTEMY 3HAHMM
00 okpyxatomeM wupe. LIkonbHbIE Kypc QU3UMKH — cHUCTEMOOOpa3yroluid
JUTSl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB U SBJICHMI, HM3ydyaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueit u actpoHomueil. Mcnosib30BaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKHUX
3HAHMM OmpenessieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cdepe
DHEPreTUKH, TPAHCHOPTA, OCBOEHUsA KOCMOCA, IIOJYYEHHs HOBBIX MaTEpHalOB
C 3aJJaHHBIMU CBOMCTBaAaMU M Jpyrux. M3ydenwe (QuU3MKM BHOCHUT OCHOBHOW BKJIAJ
B (OpPMHpPOBAHHME  E€CTECTBEHHO-HAy4YHOW  KapTUHBI  MHpa  OOy4aroIIMXcCA,
B (popMupOBaHHE YMEHHI IPUMEHATh HAYYHBIA METO O3HAHUS IIPU BBIMOJIHEHUU UMHU
y4€OHBIX UCCIETOBAHUM.

B ocHOBY Kypca (pu3HKHU 11l YPOBHS CPETHETO 0011Eero 00pa30BaHus MOJ0XKEH Pl
UJIed, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MMPUHILMIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COIEPXKUT MaTepuan M3 BCeX pa3AesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pu3uku oObeIuHEH
BOKpYr ¢usnueckux Teopuil. Benymum B Kypce sBusieTcss (OpMUPOBaHUE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U IT0JIE.

Hoes eymanumapuzayuu. EE peanuzauus npeanojaraeT MCIoJIb30BaHHUE
IYMaHUTApHOTO NMOTEHIMaNa (PU3NIECKON HAYKU, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH MU
AKOJIOTHIECKUMHU MPOOTIEMaMHU.

Hoes npuknaomoti nanpasenennocmu. Kypc puU3MKK mpeanonaraeT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPUIIOKEHNN U3YYEHHBIX TEOPHI
Y 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi IoCpeCTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
NOCBSIIEHHBIX SKOJOTMYECKUM TNpo0siieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C pa3BUTHEM TEXHHKH U TEXHOJIOTH, a TakKe 0OCY>KJIeHusl MpoOsieM paluoHaIbHOIO
IPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.



Crep’HEBbIMU DJIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpPEIHEro OOIlero
oOpaszoBanmsi sBISAIOTC  (Qusnueckue Teopuu (PopMUpoBaHUE TIPECTABICHUN
0 CTPYKTYpe MOCTpOeHUs (PU3MYECKON Teopuu, posiu (QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CHuCTeMHO- e TENPHOCTHRIN TIOIX0/T B Kypce (PU3UKH peaau3yeTcsl MPEexKIe BCETOo
3a CU€T OpraHU3alNH SKCTICPUMEHTAILHON ACATEIBHOCTH 0Oydatonuxcs. J{is 6a30Boro
YpOBHSI Kypca (PM3UKHU — 3TO UCTOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX PabOT, KOTOPHIE B MpOTpaMMe 10 (PU3UKE O0BETMHEHBI
B OOIIMI CIIMCOK YUEHUUECKHUX MPaKTUYECKUX padoT. BriiereHne B yka3aHHOM NEpeuHe
7ab0paTOpHBIX pabOT, MNPOBOAUMBIX IS KOHTPOJISI MU OIEHKHU, OCYIIECTBISETCS
y49acTHHKaMU 00pa3oBaTeILHOTO MPOIlecca UCXO s U3 OCOOCHHOCTEH TUTAHUPOBAHUS U
ocHalenusi kabunera ¢pusuku. [Ipu 3TOM oOecnieunBaeTcsi OBJIaJIeHUE 00YyYaIOIIMMUCS
YMEHUSMH TIPOBOAWTh KOCBEHHBIC HW3MEPCHHS, MCCICIOBAHUS 3aBHCHMOCTEH
(bu3NUEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME yAeNseTCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3ajlad.
[Ipu sTOM 1Isi pacyETHBIX 3a/ad MPUOPUTETOM SIBJISIOTCS 3aJladyd C SIBHO 3aJlaHHOU
GU3MYEeCKOM  MOJENbIO, TIO3BOJIIONIME NPHMEHATh  W3YYCHHBIC  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HbIX
pasnenoB. J[is KaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3a7aHUsl Ha OOBSICHEHHE
pOoTEeKaHUsT (PU3MUCCKUX SBICHUN W TPOIECCOB B OKPYKAIOIICH JKU3HH, TPeOyrommue
BbIOOpA (PU3UUECKON MOJIEIIHN JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBaHusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrieueHnto yueOHOro mpoiiecca 6a30BbId YPOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o01ero oOpa3oBaHus JOJDKEH M3Y4aThCS B YCIOBHUSAX MPEAMETHOTO KaOWHETa (HU3UKH
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukina. B kabunere ¢pu3uku J0DKHO OBITH HEOOXOAUMOE J1abopaTOpHOE 000PYI0BAHHE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MporpaMMe 1o (PU3MKE YUYEHWUYECKHX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYIOBAHUE.

JlemoHCTpanmonHoe 00opyaoBaHue GopMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIGHOM  JIOCTATOYHOCTH U O0OECTeunBaeT IOCTAHOBKY MEPEUUCICHHBIX
B IporpamMme mo (U3MKe KIFOUEBBIX JIEMOHCTPAIMM MJIsi MCCIEIOBAHUS HM3ydaeMbIX
SIBIICHUIA W TPOIIECCOB, IMIUPUICCKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe obOopymoBaHWE JJIS  YYCHUYECKHUX  MPAKTUYECKHX  padoT
dbopmupyeTCcst B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CTIEUNBAETCS B Pacu€Te OJTHOTO
KOMITJIEKTa Ha JBYX OOydJaroIuxcs. TeMaTHYeCKue KOMIUICKTBI JIabopaTOpPHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM MCIIOJIb30BAaHUHU aHAJIOTOBBIX
U UpPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
M (pOoBBIX JTabOpaTOpuUil.

OCHOBHBIMH TIETISIMA  M3y4eHHS (u3uku B 0O0IIeM O0O0pa30BaHUU  SBIISIFOTCS:

dbopMHupoBaHrE WHTEpPECa M CTPEMJICHUS OOYYalOImUXCs K HAYYHOMY H3YyYCHHIO
PUPOIBI, PA3BUTHE UX MHTEJUICKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;



pa3BUTHE NPEACTABICHUA O HAyYHOM METOJIE MO3HaHUA U (POopMUpPOBaHUE
UCCIIEN0BATEIBCKOTO OTHOLICHHS K OKPYKAIOIIHUM SIBIICHUSIM;

dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3yueHHUs OCHOB
CTpOSHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJIICHUS C MCTOJIB30BaHUEM (DU3UICCKUX
3HAHUU U HAYYHBIX I0KA3aTEIIbCTB;

dbopMHpoBaHUE TPEJCTABICHUNA O poiau (U3UKA I Pa3BUTUA JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTUM.

JlocTikeHue HSTUX — Leled  oOecrieuMBaeTCsl  PEHICHHEM  CIEAYIOIIUX
3aJa4 B Mpollecce H3Yy4eHUs Kypca (PU3MKM Ha YPOBHE CpEIHEro OOLIEero

00pa3oBaHUs:
NpUOOpPETEeHNE CUCTEMBbI 3HaHMM 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHSIX,  BKJIOYAs  MEXaHUKY,  MOJICKYJSIpHYIO  (PU3HKY,

ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HUKY U AJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHre YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS TSI OOBSICHEHHS
bu3nueckux SBIEHUW B  MOpUpPOE€ U IS TPUHATHA  NPAKTHUYECKHX
PELICHUIB [IOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHs pa3IUYHbIX 33Jad C $BHO 3aJlaHHOU
(¢uznyeckoil MoJenbplo, 3a4ad, MOJAPa3yMEBAIOIIMX CaMOCTOSTEILHOE CO3/laHue
(bu3HUecKoi MOJIENN,aIeKBATHOM yCIOBUSAM 33J1a4H;

MOHUMaHUEe (PU3NYECKNX OCHOB U TIPUHIIUIIOB JCHCTBUS TEXHHUYCCKHX
YCTPOMCTB UTEXHOJIOTMUECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEaY;

OBIIQJICHNE METOJaMH CaMOCTOATEIBHOTO IIJIAHUPOBAHUS U TIPOBEIACHHUS
¢u3MUecKMX OKCIEPUMEHTOB, aHajM3a MW UWHTEpHperanud uH)opmaiuu,
OTIpe/IeNICHUs JOCTOBEPHOCTH MOJYUYEHHOTO Pe3yiIbTarTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHSL YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEITbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obpaszoBanusi otBogutcs 136 wacoB: B 10 kmacce — 68 wuacoB (2 waca B
Heneno),B 11 kmacce — 68 yacos (2 vaca B HEZEIIO).

[Ipennaraemeiii B mporpamme mo ¢GU3NKE TMepeyueHb JIa0OPAaTOPHBIX U
MPAKTUYECKUX paboOT SBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb JelIaeT BBIOOP
npoBeZicHUs] TabOpaTOpPHBIX pabOT U OMBITOB C YYETOM HHIWBHIYATBHBIX
0COOEHHOCTEM 00yJaromuxcsl.

Jrobass pabGovass mporpaMma JOJDKHA TIOJHOCTBIO BKJIIOYATh B ce0s
coJiepKaHue JaHHOU MPOrpaMMBI 10 (U3HKE.

B otnenpHbIX ciydasx Kype (pu3nku 6a30BOro ypOBHS MOXKET H3y4aThesl B 00bEME
2044aca 3a gBa roga ooyuyenus (3 4 B Hemenaro B 10 u 11 kimaccax). B atom ciayyae
yBenuuuBaeTcsi He MeHee 4yeM 10 20 4 pesepBHOE BpeMs, KOTOPOE HCIOIb3yeTCs
YUUTEJIEM JIJISl U3yYEHHsI BOMPOCOB, TECHO CBS3aHHBIX C BBHIOPAHHBIM TpoduiieM
oOydeHHsi, M YyBeIMYMBaeTcs yueOHas Harpy3ka, OTBOAMMAsT Ha M3y4YECHUE
MEXaHUKH, MOJICKYJSIpHOU (U3UKH W DIEKTPOJAMHAMHKHU, 3a CUET pPACIIUPEHUS
yrcia J1a00opaTOpHbIX pabOT HMCCIEIOBATENBCKOrO XapakTepa M YPOKOB PEICHHUs



Ka4€CTBCHHBIX U paC‘{éTHLIX 3aaay.

I[eﬂTeJIbHOCTB yuurteiida ¢ y4eToM nNporpaMmMbl BOCIIUTAHUA:

I'paxxnanckoe BocnuTaHue

(OopMHPOBATH POCCHICKYIO TPAKIAHCKYIO HIEHTHIHOCTD,
MIPUHAAJICKHOCTE K 0OITHOCTH rpaxaad Poccuiickoit
®Denepanun, kK Hapoy Poccuu Kak MCTOYHUKY BJIACTH B
PoccuiickoM rocynapcTBe U CyOBbEKTY ThICSYEICTHEH
POCCHIICKON TOCYTaPCTBEHHOCTH, U3YUEHHE U YBAXKEHUE
npas, CBOOO U 00s13aHHOCTEH rpakaannHa Poccuu;

NMaTpuOTUICCKOC BOCIMTAHUC

BOCITHTHIBATh JI0OOBB K POJJHOMY Kpato, PonnHe, cBoemy
HapoJy, yBaXeHHUe K JApyruM Hapojam Poccun;
HCTOPUYECKOE IIPOCBEILeHUE, ((OPMHUPOBAHHE POCCHHCKOTO
HaIIOHAJILHOT'O HCTOPHYECKOTO CO3HAHUS, POCCUICKOM
KyJBbTYPHOI HICHTHYHOCTH;

AYXOBHO-HPaBCTBECHHOC BOCIIUTAHHC

BOCIIMTHIBATh Ha OCHOBE JYXOBHO-HPAaBCTBCHHOM
KyJIbTYpHl HapooB Poccuu, TpaIuIIMOHHBIX peTATHA
HaponoB Poccun, popmupoBaHue TpaIuIIHOHHBIX
POCCHIMCKHMX CEMEMHBIX LIEHHOCTEH; BOCIUTaHHE
YECTHOCTH, JOOPOTHI, MUJIIOCEP NS, CONIEPEIKUBAHNS,
CIpPaBeNTUBOCTH, KOJUICKTHBHU3MA, APYKEITIOOUS U
B3aMMOIIOMOIIH, YBAXEHHS K CTAPIINM, K aMsATH
MIPENIKOB, UX BEPE M KYIbTYPHBIM TPAIUIIUSIM;

9CTCTUYCCKOC BOCIIUTAHUC

(hOpPMHPOBATH 3CTETHYCCKYIO KYJIBTYPY Ha OCHOBE
POCCUNCKUX TPAAUIMOHHBIX JYXOBHBIX LIEHHOCTEH,
MpHOOIIATh K JTy4IIuM 00pasiiaM 0TeYECTBEHHOTO U
MHPOBOI'O UCKYCCTBA;

(I)I/ISI/I‘ICCKOG BOCIIMTAaHUEC

(hopMHpOBATH KYJIBTYPY 3J0POBOTO 00pa3a )KU3HU U
SMOIMOHAIBLHOTO OJIaroroiy4nsi — pa3BUBaTh
¢du3nIecKne COCOOHOCTH € YIETOM BO3MOXHOCTEH U
COCTOSIHHS 3/10POBBSI, HABHIKOB O€30I1aCHOTO MOBEACHUS B
MIPUPOJIHON U COLIMANILHOM cpese, Ype3BhlYaiiHbIX
CUTYaIHsX;

TPYAOBOE BOCITUTAHUE

BOCIIMTBIBATh YBAXXEHUE K TPYIY, TPYISAIIUMCS,
pe3ynbpTaTtaM TpyAa (CBOETo M APYTHUX JIIOJeH), OpueHTauus
Ha TPYIOBYIO JIEATEIHHOCTb, HOITy4YeHUE MPodeccuH,
JIMYHOCTHOE CAMOBBIPAXKEHHE B MPOTYKTHBHOM,
HPABCTBEHHO JIOCTOHHOM TpYJie B POCCHICKOM OOIIECTBE,
Ha JIOCTIDKEHHUE BBIIAIOIINXCS pe3yJIbTaTOB B
podecCHOHAIBLHOM eI TeIbHOCTH;

OKOJIOTHYCCKOC BOCIIMTAHHUE

(hOpMHUPOBATH 3KOJIOTHIECCKYIO KYIBTYPY, OTBETCTBEHHOE,
OepekHOE OTHOLICHHE K IIPUPOJIE, OKPYKAIOLICH cpelie Ha
OCHOBE POCCUHCKUX TPAJAULMOHHBIX TyXOBHBIX LICHHOCTEH,
HaBBIKOB OXPaHbI, 3alIUTHI, BOCCTAHOBJIICHUS TIPUPOJIEI,
OKpYXarouiei cpeabl;

BOCITMTAaHUEC HCHHOCTCﬁ HAy4YHOr'0 IMMO3HAaHUsA

BOCITHTBHIBATH CTPEMJICHUE K TIO3HAHUIO ce0s M IPYTHX
JIFOJICH, IPUPOABI 1 0OIIECTBA, K MOJIYYEHHIO 3HAHNH,
Ka4eCTBEHHOTO 00pa30BaHUS C YIETOM JIMYHOCTHBIX
HMHTEPECOB M 0OIIECTBEHHBIX TOTPEOHOCTEH.

COAEPKXAHUE OBYUEHUSA

10 KJIACC

Paspen 1. dusmnkau meToabl HAy4YHOro nO3HaHUA

®duzrka — Hayka o mnpupoje. HaydHbie MeTOIbl MO3HAHMS OKPY>KAIOIIETO
mupa. Posib sKcrieprMenTa u TeopuH B MpOLEcce MO3HAHUS PUPOJIbI. DKCIEPUMEHT




B (hu3uKe.

MonenupoBanue (U3NYECKUX SBICHUM M TpoleccoB. HaydHble rumoresbl.
@du3nyecknue 3aKOHbI U TEOpUHU. ['paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBHUS.

Ponp n Mecto ¢usuku B (HopMHUpPOBAHMM COBPEMEHHON HAy4YHON KapTHHbI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOCH.

LemoHcmpayuu

AHanoroBble ¥ LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znen 2. MexaHuka
Tema 1. KunemaTtuka

Mexanuueckoe aBrkeHHe. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHIKECHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpenHsAsl CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepHaIbHOM TOYKH, UX MNPOEKIHH Ha OCH CHUCTEMbl KOOpPJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE TMPSMOJIMHEIHOEe JIBkeHue. ['paduku
3aBUCUMOCTH  KOOpDAWHAT, CKOPOCTH, YCKOpPEHHUs, MyTH M TepeMelICHUs
MaTepuanbHOU TOYKU OT BPEMEHH.

CBoboaHoe nmageHue. Y CKoOpeHrue CBOOOHOTO MaACHUSI.

KpuBonmHeHoe nBrkeHue. J[BHKEHNE MaTEPUATbHON TOYKHU I10 OKPYKHOCTH
C NOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHEMHAs CKOPOCTb.
ITepuon u wactora obpamierus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTpoWcTBa M IPAKTHYECKOE IPUMEHEHHWE: CHUIOMETP,
JIBUYKEHUE CHAPSIIOB, LICTIHbIE U peMEHHBIE TIEpe/layuu.

LemoHcmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.
[IpeoOpa3zoBanre ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.
[TameHue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.
Habmonenue ABMKeHUs Tea, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepeHune yckopeHus cBobogHOro nageHums.
HanpaBneHue CKOpOCTU NpuU ABUKEHUU MO OKPYKHOCTH.
YueHuueckuli skcrnepumeHm, nabopamopHsie pabomel

V3ydyeHre HEpaBHOMEPHOI'O JBIDKEHHUS C IEIbIO ONpPEACICHHS MIHOBEHHOM
CKOPOCTH.

VccnenoBaHre COOTHOIICHUS MEXKAY IyTSIMH, IPOWICHHBIMA TEJIOM 3a
IOCJICIOBATEIbHBIC PaBHbIC IPOMCKYTKH BpPEMEHH TMPH PaBHOYCKOPEHHOM
JBYOKCHHUH C Ha4aJIbHOW CKOPOCTHIO, PABHOHM HYJIIO.

W3ydeHne ABMKCHHS [IApUKa B BA3KOM JKHIKOCTH.
M3y4yeHue NBMKEHHS Tejla, OPOIICHHOTO TOPU30HTAIBHO.
Tema 2. Jlunamuxa

[Ipuanun  otHocurensbHOCcTH  l'anmnes.  IlepBeiii  3akoH  Herotona.
NHepunanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnosuiuu cui. Bropoit 3akon HeroToHa miis
MaTepUaIbHOW TOUYKH. Tpernit 3akoH HprOoTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaAroteHus. Cuima Tsoxectu. IlepBas kocMmuyeckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUSI CKOJIbKEHUS U cuiia TpeHus nokos. KoadduuueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBWKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTeaIbHOE IBUKEHUE a0OCOIFOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpamieHusa. I[liedo cuibl. YcioBus
paBHOBECHS TBEPIOTO TEIIA.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOEC NPHUMEHEHHUE: TOAIIUITHUKY,
JBU>KEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

LemoHcmpayuu

SIBneHune nHepIuu.

CpaBHeHHe Macc B3aUMOJICHCTBYIOIINX TEJ.

Bropoii 3axkoH HerotoHna.

N3mepenue cui.

CnoxxeHue CHUIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiepopmMariuu.
HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
CpaBHeHHME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.
Ycnosua paBHoBecua TBEpAOro Tena. Buabl pasHosecusa.
YyeHuyecKul akcnepumeHm, nabopamopHsie pabomel
N3yyeHune aBuxKeHUA 6pycKa No HAaKAOHHOM NOCKOCTU.



HccnenoBanre 3aBUCHMOCTH CUJI yOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE M
PE3MHOBOM 00pasiie, OT ux JfeopMaruu.

HccnenoBanre yclIOBUM PaBHOBECUS TBEPAOTO Tela, HWMEIOUIETO OCh
BpaLlCHHUS.

Tema 3. 3akoHBI COXpaHeHHsI B MEXaHUKe

Nmiynbc MarepuanbHOM TOYKM (Te€la), CUCTEMbl MATEpUATBHBIX TOYEK.
NMnynbec cuinpl MU U3MEHEHHWE HUMITYJbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ora cuibl. MOIIHOCTD CHITHI.

Kunernueckass »Heprus marepuagbHOl TOukH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs YIOpyro
nehopMUPOBAHHOM MPY>KUHBI. [loTeHITMaNbHAS SHEPTUA Tella BOJU3U MOBEPXHOCTU
3emin.

[ToTeHUMANIbHBIE u HEMOTEHIINAJIbHBIE CUJIBL. CBs3b paboThI
HEMOTEHIHAIBHBIX CAJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHSI MEXAHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHHE: BOILOMET, KONED,

MPY>KUHHBIN MTUCTOJET, IBUKEHUE PAKET.
LemoHcmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMOKEHHE.

[lepexoa MOTEHIUATBHON SHEPTUU B KHHETUYECKYIO U 0OOPaTHO.
YyeHuyecKul aKkcnepumeHm, 1abopamopHsie pabomeol

N3y4yenune abCOMOTHO HEYTIPYTOTO yaapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKON SHEpPruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsekyasipHasi pu3nKa U TEPMOJINHAMHKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHUHETUYECKOI TEOPHH

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABMKEHUS U
B3aMMOJICUCTBUSl 4YacTULl BellecTBAa. MoOJEnu CTPOECHMUS Ta30B, KUAKOCTEH U
TBEPABIX TEJI U 0OBSICHEHNE CBOWCTB BEUIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mepsl MoJiekyi1. KonnuectBo BemecTsa. [loctosHnas ABorazapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temmneparyp
[enscus.



Mopnens  uaeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUU HJeaJbHOro rasa. AOCONIOTHAas TeMIleparypa Kak Mepa
CpeIHEll KHWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHUs wacTtul rasa. [llkana
temneparyp KenpBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbroHa. M3omporneccsl B WACANbHOM Tra3e € MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe TMpeAcTaBIEHUE HU30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHHUYecKue YCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomerp.

LemoHcmpayuu

OneIThl, JOKa3bIBAIOUIME JIUCKPETHOE CTPOEHUE BELIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUMH.
OmnbiThl 0 AUGGY3UN KUIKOCTEN U Ta30B.
Mopens OpOyHOBCKOTO IBUAKEHUS.
Mogensb ombita LlTepHa.
OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.
Mogens, WILTIOCTPUPYIOIIas TPUPOTY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.
OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30MPOIIECCHI.
YyeHuyecKul aKcnepumeHm, nabopamopHsie pabomel

OmnpeneneHne Maccel BO3AyXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEPEHUU
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/IyXa B HEW.
HccenenoBanne 3aBUCUMOCTH MEXKIY ITapaMeTpaMH COCTOSHUS Pa3peKEHHOTO
rasa.
Tema 2. OCHOBBI TePpMOAMHAMUKH

TepMmonuHamuueckass cucrema. BHyTpeHHss SHEpPrus TEPMOJUHAMUYECKOU
CUCTEMBI M CIOCOOBI €€ m3MeHeHus. KonmdecTBo TemioTsl u pabota. BHyTpeHHss

SHEPrus  OJHOATOMHOIO  HJEaJbHOro  Tasa. Bunsl  Temnonepenauu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, HU3JIy4YeHHUE. YJelbHas TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 06 amuabatHOM mnpouecce. IlepBbli 3aKOH TEPMOIUHAMUKH.
[IpumeneHnre mTepBOTO 3aKOHA TEPMOJMHAMHUKUA K wu3omporieccaM. [ 'paduueckas
MHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMocTh MPOIECCOB B MPUPOJIE.

TertoBbie MamuHbL. [ IpUHIMITBI AEWCTBHS TEIUTOBBIX MAIIUH.
[IpeoOpazoBanusi 2HEPrUM B TEIUIOBBIX MamuHaX. Koadduiment mnoae3Horo
nedctBug TersioBo Mamubbl. [lukn KapHo u ero ko3@uiueHT mnose3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMBI TETUIOIHEPTETHUKH.



TexHnueckue YCTPOMCTBA H IPAKTUYECKOE TMPUMEHEHHUE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULMOHED.
LemoHcmpayuu

V3MeHeHne BHYTPEHHEH SHEPIMHM Tella MPU COBEPIICHUU pPaOOTHI: BBUICT
npoOKM W3 OYTBUIKM TIOJ JEHCTBHEM C)KAaTOrO BO3JyXa, HarpeBaHue sdupa B
JATYHHOU TPYOKe IMyTEM TpeHUS (BUIACOICMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH SHEPTUH (TeMIIepaTyphl) Tejla Py TeIuIonepeaaye.

OmnpIT 110 aAMabaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3YIITHBIM OTHUBOM).

Mopnenu napoBoil TypOMHBI, JBUraTeIsl BHYTPEHHETO CrOpPaHUs, PEaKTUBHOTO
JIBUTATEJIA.

YueHuveckul akcnepumeHm, nabopamopHsele pabomel

N3Mepenune yaenpHON TEMIOEMKOCTH.
Tema 3. ArperaTHble cOCTOsIHUSI BelecTBa. Ma30Bble Mepexo/ibl

[TapooOpa3oBanue W KoHJeHcarus. lcmapenue u kumneHue. AOCONIOTHAs W
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. VYaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUSI OT AaBICHUS.

TBépnoe Teno. Kpucraminueckue u aMop@Hbie Tena. AHM3OTPONUSL CBOMCTB
kpuctaiioB. JXunkume kpucrtamiel. CoBpeMeHHble Marepuanbl. [lmaBneHue wu
KpUCTAJTM3aIus. Y IeabHas TeruioTa miasieHus. Cyoaumarnius.

YpaBHeHHUE TemI0BOro OanaHca.

TexHUYeCcKre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IMOJYYEHUS COBPEMEHHBIX MaTepHaJIOB, B
TOM YHUCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJIOTUHU.

LemoHcmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenue HarpeBanus U IJIaBJIEHUS KPUCTAUIMYECKOTO BEIECTRA.
JleMoHCTpanus KpUCTaIoB.

YueHuuecKul skcnepumeHm, nabopamopHsie pabomel

N3MepeHne 0OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DieKTPOAMHAMHKA
Tema 1. JjekTpocraTuka

OnexTpusanus Tel. DJIeKTpUIecKuil 3apsaa. J(Ba Buaa 3IeKTPUUECKUX 3apsiA0B.
[IpoBOAHMKHN,  AMPNEKTPUKM M TOJYNPOBOJHUKU.  3aKOH  COXPaHEHUS
ANEKTPUUECKOTO0 3apsijaa.

B3aumopeiictBue 3apsoB. 3akoH Kynona. ToueuHbld 31€KTpUYECKUI 3apsii.
Onexrpuueckoe noue. Hanpsok€HHOCTD anekTpudeckoro nois. [Tpunuun



CYHICPIO3UIHUNU IBJIICKTPUUICCKUX nojaeu. Jlmauun HaHp}I)KéHHOCTI/I QJICKTPHUICCKOI'O
I10JI4.

PaGora cun AJICKTPOCTATHUYCCKOT'O IT10JIA. HOTGHHH&H. Pa3nocTth IIOTCHIIMAJIOB.
HpOBOI[HI/IKI/I N AOUIBJICKTPHUKHU B J3JICKTPOCTATHYCCKOM IIOJIC. I[I/IBJIeKTpI/I‘IGCKaSI
IMPOHUIIACMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IJIOCKOT0 KOHIEHCATOPA.
OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, JJIEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHE dJIEKTPONpHOOpOB,
KOHJIEHCATOp, KONMPOBAJIBHBIN anmnapar, CTpPYWHBINA IIPUHTED.

LemoHcmpayuu

Y CTpOUCTBO ¥ IPUHLIUIT AEHCTBUS DIEKTPOMETPA.

B3auMmopaencTBre HadIEKTPU30BaHHBIX TEJ.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATHYECKOM MOJIE.

DIeKTpOoCcTaTHYECKas 3alIUTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTb  JJEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIONIaaH

IJIACTUH, PACCTOSIHUA MEXIY HUMU U TUJICKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOPa.

Yueruyveckuli skcnepumeHm, nabopamopHsie pabomel

N3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBII 3J1eKTPUYECKHUI TOK. TOKM B pa3jiIMYHBIX cpeaax

DJIEKTPUYECKUM TOK. YCIJIOBUS CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Ucrtounukn Toka. Cwia Toka. [loCTOSHHBIN TOK.

Hanpsixenue. 3akon OMa Jy1s yyacTKa Lenu.
DONEKTPUYECKOE CONPOTUBJICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
[TocnenoBarensHOE, NapaJIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.
Pabota ANEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna. MomHoOCTh
AIEKTPUYECKOTO TOKA.
DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE COITPOTHUBIIEHHE HCTOYHUKA TOKA.
3akoH OMa 1151 TOJIHOM (3aMKHYTOM) 2yieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHUE.
OnexkTpoHHas OPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS METAINIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.
DNeKTpUYeCKuil TOK B Bakyyme. CBOWCTBA 3IEKTPOHHBIX ITYYKOB.
[TosrynpOBOJHUKH. CobOcTBeHHass  u IpUMECHAsT  IPOBOAUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUidi TOK B  pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.



OnekTpuyeckuii TOK B Tazax. CaMOCTOSTENbHBIA M HECAMOCTOSITENIbHBIN
paspsa. Monunus. [1na3ma.

TexHuueckue YCTpoMCTBA M MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETD,
BOJILTMETpP, PEOCTaT, MCTOYHHUKH TOKa, JJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIM THOJ,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHIUKOBBIN TNO/, TATbBAHUKA.

LemoHcmpayuu

N3MepeHue CUiibl TOKa U HAIPSIKEHUS.
3aBUCUMOCTh COMPOTHUBIICHUS [UIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
ILJIOIIA/U TIONIEPEYHOT0 CEUCHUS U MaTepurala.
CMmernianHOE COeTMHEHUE MPOBOTHUKOB.
[Ipsmoe  HW3MEpeHHE DIEKTPOIABMXKYIIEeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.
3aBUCHUMOCTH COIIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHhI.
[TpoBOAMMOCTD DJICKTPOIUTOB.
W ckpoBoii pazpsia 1 IpOBOAUMOCTh BO3/1yXa.
OIHOCTOPOHHSISI MPOBOJIUMOCTD JIMO/IA.
YyeHuyecKul aKcnepumeHm, nabopamopHsie pabomel

N3yyeHue CMEIIaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHune 37eKTPOJABMKYILEH CHJIBI UCTOYHMKA TOKAa M €ro BHYTPEHHEro
COTIPOTUBIICHUSI.

HaGmronenue snektponusa.
MexknpeameTHbie CBA3H

Nzyuenne kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCA C
y4€TOM COJEpP)KATENbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMu MAaTEeMaTHKH,
OMOJIOTHUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nousmus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, TUnore3a, (u3nueckas BEIMYHHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHMI, JIMHEHHas (yHKIMs, Tapadouia,
runepOoia, uX TpaduKd U CBOMCTBA, TPUTOHOMETpHUUYECKHE (YHKIIMHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO, BEKTOPHI
M MX TIPOEKIIMU Ha OCH KOOPJAMHAT, CII0KEHHE BEKTOPOB.

buonoecua: mexannueckoe ABWKEHHE B KUBOUM mpupoje, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEpENayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TETJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, S3JEKTPOJUTHYECKAS JAUCCOLAALINS,
raJibBaHUKA.

I'eoepaghus: BIaxXxHOCTb BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUH C HCIOJB30BAHUEM MEXAHHU3MOB,
y4€T TpEeHHST B TEXHUKE, TMOJIIUIHUKN, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JPYrHe), JIBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUJIBLHUK, KOHJIULIUOHEDP, TEXHOJIOTUU
MOJTYYEHHUS] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCJIE HAHOMATEpPUAIOB, U
HAaHOTEXHOJOTUH, 3JIEKTPOCTATUYECKasl 3aIlMTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYUHBI MIPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npuOopHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raJbBaHUKA.

IJIAHUPYEMBIE PE3YJIbTATBIOCBOEHUAIIPOI'PAMMBI
HOPU3UKE HA YPOBHE CPEJTHEI'O
OBILIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «Pusznka» Ha YpPOBHE CpeaHero oOIero
obpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTHKEHUE CISTYONTHX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JINYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mnpeaMera «DU3uKay TOHKHBI
OTpaXXaTh TOTOBHOCTh W CIIOCOOHOCTh OOY4YalOIIUXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH TO3MIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTHUBHBIX  BHYTPEHHHX  yOEXIEHUW, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOrO0 OOIIECTBA, PACIIUPEHHE >KU3ZHEHHOTO
OTBITA W ONbITAa ACATEIBHOCTH B MPOIIECCE peaM3allMd OCHOBHBIX HaIlpaBJICHUN
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOr0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH TPAXKTAHCKOHN TO3UITMN 00YJAIOIIErOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUICKOTO OOIIECTRA;

MIPUHSTHE TPAJAWIIMOHHBIX  OOIIEYEIIOBEUECKNX TyMAaHUCTUYECKUX M
JNEMOKPATHUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TI'PaXKTAHCKOTO
o0l11ecTBa, y4acTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJICMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaAMU B COOTBETCTBUU CUX
GYHKIIUSAME ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;
2) MIATPUOTHYECKOT0 BOCIIUTAHUA:

chOpMHPOBAHHOCTh POCCHICKOU IrPaXXJaHCKOU UJIEHTUYHOCTH,

MaTPUOTU3MA;



[IEHHOCTHOE OTHOIIIEHWE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (DU3UKH M TEXHUKH,
3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEIACHMUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NEATEIIbHOCTU YYEHOI0;
OCO3HAaHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;
4) 3¢TeTUYECKOIr0 BOCIIMTAHUSA:
ACTETUYECKOE OTHOILIEHHUE K MHUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (U3NIECKoi HayKe;



5) TPYA0BOI0 BOCIIMTAHMSA:

UHTEpeC K pa3nuuHbiM chepam mnpodecCHOHANbHON AESITeTbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu 1 peaaTnu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO B 00JIaCTH
(U3MKHM Ha TIPOTSKEHUU BCEW KU3HU;

6) 3KOJIOrH4eCKOr0 BOCIIUTAHUA :

C(OPMUPOBAHHOCTh  AKOJIOTMYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHYEeCKHX MpooIiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPY’KAIOIIECH Cpesie Ha OCHOBE
3HAHMA eIV YCTOMYHUBOrO pa3BUTHUS YEIOBEUECTBA,

pacUIMpEeHHE  ONbITAa JEATEIBHOCTH SKOJOTMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'O MMO3HAHUSL:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHWE LIEHHOCTH HAyYHOU JeATEIbHOCTH, TOTOBHOCTh B IMpOIECCe
U3y4eHUs (PU3UKU OCYIIECTBIISATh MPOCKTHYIO U HCCIIEIOBATENIbCKYIO EATEIbHOCTh
UHAUBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MNo3HaBaTenbHble YHUBEpCa/bHble yuebHble aencTBUA
ba3oBble NorMyecKkue Aencrems:

CaMOCTOSATEIBHO bopMyaMpoBaTh U AKTyaJUu3UpOBaTh  MpodIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OoIIpCACIIATE LCIN ACATCIIBHOCTHU, 3adaBaTbh IIApaMCTPbl U KPUTCPHUHU HX
JIOCTHXKCHUS;

BBISABIISITD 3aKOHOMEPHOCTH H  IIPOTUBOPEYHMS B  pacCMaTpuBaEMbIX
(bU3HUECKUX SABICHUSIX;

pa3pabarpiBaTh IUIaH PEIICHHS MPOOJIEMBbI C yUYETOM aHaIU3a UMEIOIIUXCS
MaTEepHAJIbHBIX U HEMATEpUAIIbHBIX PECYPCOB;

BHOCHTDBb KOPPCKTHUBEI B ACATCIbHOCTh, OICHUBATbL COOTBCTCTBHC pCBYJ'H)TaTOB
OcisiM, OOCHHUBATh PUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOpOAUHHUPOBATH 5! BBIITOJIHATH pa60Ty B YCIIOBHAX pEajlbHOrO,
BHUPTYAJIbHOTO U KOM6I/IHI/Ip0BaHHOFO BBaHMOHCﬁCTBHH;

paBBI/IBaTb eraTI/IBHOG MBIIIJICHUC HpI/I peIHeHI/II/I KN3HCHHBIX HpO6J’I€M.

ba3oBble ucciaenoBarTebCKHe JeHCTBHA .

BJIAACTH Haquoﬁ TepMHHOHOFHCﬁ, KIIFOUCBBIMU TTOHATUSIMHA U METOJdaMU
bu3uYeCKO HAYKH;



BJIa/IETh HABBIKAMH YUEOHO-UCCIIEIOBATENBCKOM U MPOESKTHON JEATEIHHOCTH B
o0nacTu (PU3MKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY
METOJIOB peUIeHMs 3a4aud (PU3MYECKOTO COJEp)KaHUS, NMPUMEHEHUIO Pa3IUYHBIX
METOJIOB IO3HAHUS;

BJIQIeTh BUAAMU JCSITEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpPIPETALUY, MPeoOpa3oBaHUI0O W NPUMEHEHHIO B Pa3iIMYHbIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3TaHUH YU€OHBIX MPOEKTOB B 001aCTU (DU3HKHY;

BBISBJISITH IPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHI JUIsl I0KA3aTeIbCTBA CBOUX
YTBEPXKACHHM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAJIM3UpOBaTh TOJYYEHHbIE B XOJA€ pEUICHHUS 3aJauyd  Pe3yJbTaThl,
KPUTHUYECKH OIICHWBATh MX JOCTOBEPHOCTb, MPOTHO3MPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHbIE 3aJaud B 00Opa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA 1O (HU3UKE B MPAKTUYECKYI0 001acThb
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUTHHAIBHBIC TIOIXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aTbTEPHATUBHBIE PEIICHHUS.
Pabora ¢ ungopmanuei:

BJa/IeTh HABbIKAMHU MOJY4YeHHUs HHPOpMAUK (PU3UUYECKOrO COJIEp)KaHUS W3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IIOUCK, aHaJIU3,
CUCTEeMATHU3AIMI0 W WHTEPIpEeTanni0 WHPOPMAIUU PAa3IUYHBIX BHUIOB U (HOpM
Mpe/ICTaBICHHUS,

OLIEHUBATh IOCTOBEPHOCTh HH(POPMAIUY;

UCIIONIb30BaTh  CpPEACTBA  MH(MOPMAIIMOHHBIX U KOMMYHHUKaLMOHHBIX
TEXHOJIOTM B PENICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3AlIMOHHBIX
3a/1a4 ¢ coOJIIoeHuEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHusi, TPaBOBbIX M OTUYECKHUX HOPM, HOPM HH(DOpPMAIIMOHHON
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJIEp’KaHUsl B PA3IMYHBIX QopmaTax cC
y4€TOM HazHadeHUs] MHPOPMAIMKU U 1IEJIEBOM ayJUTOPUH, BbIOMpas ONTUMAIbHYIO
(dopMy npecTaBICHUS U BU3YyaIU3alUu.

KoMMyHuKaTHBHbBIE YHHBEPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:
OCYUIECTBJIAThH OOILIEHNE HA YpOKax (PM3UKU U BO BHE-YPOUHOU JEATEIHbHOCTH;



pacno3HaBaTh  MPEANOCHUIKM  KOH(QIMKTHBIX  CUTyallMi M CMSr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO MU JIOTUYHO M3JIaraTb CBOKO TOYKY 3pPEHHS C HCHOJIb30BAHHEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHOM W WHIAMBHUAYaJbHOU
paboThI;

BBIOMpPAaTh TEMATHKY M METOJbl COBMECTHBIX JCHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKIOTO YJI€HA KOJUIEKTHUBA;

NPUHAMATh  LEIW  COBMECTHOM  JICATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKCHUIO: COCTABIATH IUJIAH JIEVCTBHM,
pacupenensiaTb poiad C Y4ETOM MHEHUM YYACTHUKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM pabOThI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIA/la U KaKJOT0 YYaCTHUKA KOMAHJIbl B OOIIMI
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATh WJEH C TO3WLUUA HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYILLECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B  Pa3IMYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbie YHUBepcaJbHbIE yueOHbIe
percreussiCamMoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO IESATENIbHOCTh B 00JacTU
(U3NKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENbHO COCTAaBJATh IUIAH PELIEHUS PACYETHBIX M KAueCTBEHHBIX
3a/1ay, MJIaH BBINIOJIHEHUS MPAKTHYECKOW pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

paciupsTh paMKd Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO DJPYIUIIMA B 0O0JIACTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOLUMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/I€Th HAaBbIKAMU MO3HABATENIbHOM pe(IeKCHuu Kak OCO3HAHHS COBEPIIAEMbIX
NENCTBUN U MBICIIMTEIIBHBIX IPOLIECCOB, UX PE3YJIBTATOB HOCHOBAHUI;



UCITOJIB30BaTh MPUEMBI pedIIEKCHH /I OIICHKH CHUTYyalluu, BEIOOpa BEPHOTO
peIIcHMUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO IMPUHUMATh PEIICHUS M0 WX
CHIKCHHUIO,

NpUHUMATh  MOTHBBI W aApPTYMEHTHI JAPYTHX TIPH aHAJINW3E pPe3yabTaToOB
NESATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJTOCTATK! U JIOCTOMHCTBA,;

NPUHUMATh  MOTHBBI M apPryMEHTHl JAPYTMX IIPH aHalu3e pe3yiIbTaToB
NEATECIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mporiecce mocTkeHUsT THIHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTPAMMBI TI0
dbu3uke 1 YpPOBHSA CpeaHEro oO0mero o0pa3oBaHHS Y  OOydYaroIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIBLHBIN HUHTEJJICKT, IPEIO0JIararoIui
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMI, BKJIFOYAIOIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJCTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOIIEIO CaMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHWE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIDKCHHIO IENH |
yCHexy, ONTUMH3M, HHHUIIMATUBHOCTh, YMEHHE JEeHWCTBOBAaThH HCXOJS W3 CBOMX
BO3MOXKHOCTEH;

OMITATHH, BKIIFOYAIOMIEH CIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTBIBATH €ro TPH OCYIICCTBIEHUM OOIINEHHS, CIIOCOOHOCTh K
COYYBCTBHUIO U COTIEPSKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIFOYAIOIIHNX CIIOCOOHOCTDH BBICTPAMBATh OTHOIICHHUSIC
JIPYTUMU JIIOABMU, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 10 ki1acce npeaMeTHbie pe3ysbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y O0YYAIOIINXCSI YMEHUN:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (pu3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBI MHPA, B DPA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJCIICH:
MarepualibHas TOYKa, MHEpIMaIbHAs CUCTeMa OTCYETA, aOCOMIOTHO TBEPAOE TETO,
WJICAUTbHBIN Ta3, MOJAEIN CTPOCHUS Ta30B, KUIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i MPU pellieHnH PU3MUECKUX 3a/1a4;



pacno3HaBaTh (pU3NUYECKHUE SBICHHS (MPOIECChI) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKONH TEOPHM CTPOEHUS BEIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHENHOE ABUKECHUE,
cBOOO/IHOE TAJCHUE TEJ, ABMKCHHE MO OKPYKHOCTU, WHEPIHs, B3aUMOJCHCTBHE
ten, nuddysus, OpoyHOBCKOE IABMIKEHHME, CTPOEHHUE KMIKOCTEH U TBEPABIX Tel,
M3MEHEeHHEe 00bEéMa Tel MpU HarpeBaHUU (OXJIAXKEHUH), TEIJIOBOE paBHOBECHE,
UCIIapEHUE, KOHJACHCALMs, IUIABJIICHUE, KPUCTAJUIM3alMs, KHUIICHUE, BIAXXHOCTbH
BO3/lyXa, NOBBIIICHUE AABJICHUS ra3a IPU €r0 HATPEBAaHWU B 3aKPBITOM COCYIE,
CBA3b MEXIY I[apaMeTpaMu COCTOSIHUSI Ta3a B M30MIPOLECCaxX, JIEKTpU3alUs Tel,
B3aMMO/JICHCTBUE 3aPAJIOB;

ONKCHIBATh MEXAHUYECKOE [BHKEHUE, HUCHOJb3Yysd (U3UUYECKUE BEIHYMHBIL:
KOOpJIMHATA, MYyTh, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHuia,
UMITYJIbC TeJla, KMHETHYeCKas JHEeprus, MOTEHIHAIbHAS SHEPrusi, MEXaHHYecKas
paboTa, MexaHMYecCKas MOILIHOCTb, IpPU ONHCAHMM NPABWIBHO TPaKTOBATb
(u3nYecKuil CMBICI HCHOJb3YEMBIX BEIWYMH, MX OOO3HAUYECHHUS U EIUHUIIBL,
HaxoJUTh (OPMYJIbI, CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYCHHBIEC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBIICHUSA,
UCTIONB3ysl (U3MYECKHE BEJIMYMHBL: [JABJIEHUWE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi 3HEPrusl XaOTUYECKOTO ABMIKEHHUS MOJIEKYJ, CPEIHEKBaApaTU4YHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHsSI HSHeprusi, padora rasa,
KO3(PUIIMEHT TMOJE3HOro MACHCTBUS TEIUIOBOIO JBUTATENsl; MpPU  OMHCAHUU
MpaBUJIbHO TPAKTOBAaTh (DU3UYECKUN CMBICI HUCIHOJIb3YEMbIX BEJIMYMH, UX
00O3HAYEHUS W E€JUHULBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLIME JIAHHYIO
(pu3nYeCcKy0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYECHHBIEC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJICKTPHUUECKHUE
ABJICHUS (ITPOLIECCHI), UCMONB3Ys (PU3NYECKHE BEJIMUYMHBI: AJIEKTPUUECKUIN 3apsij,
ANEKTPUUECKOE MOJIe, HANPSHKEHHOCTh TMOJISL, MOTEHIMAl, pa3HOCTh MOTEHIMAJIOB,;
Ipy ONUCAaHUM TMPABWIBHO TPAKTOBATh (PUIUUECKHII CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS U EIUHUIBL, YyKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHaNIM3UPOBaTh (U3MUECKUE NPOLECChl M SBICHUS, UCIOJb3Ys (U3HUYECKUE
3aKOHBI W NPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3axonbl HeroToHA,
3aKOH COXPAaHEHHUS] MEXaHUYECKON 3HEPIUH, 3aKOH COXPAHEHUSI UMITYJIbCa, IPUHIIMIT
CYNEpIO3ULIMA CUJI, NMPUHUMUI PAaBHOINpPABUS HWHEPLUHUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHUSI BEILIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeIHENl KUHETHMYECKOM SHEPIMH TEIUIOBOTO JBMKEHUS MOJIEKYJ C aOCOJIHOTHOU
TEMIIEpaTypOi,  NEPBBIM  3aKOH  TEPMOAMHAMHUKH,  3aKOH  COXpPaHEHUs
ANEKTPUUECKOro 3apsiaa, 3aKkoH KysoHa, mpu 3TOM pas3iinyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHHME U YCIOBUsS (TpaHULbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI ICUCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTh yCIOBUSA UX 0€30MacCHOTO HCHOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,

BBITMIOJHATh OKCIEPUMEHTHI [0 HWCCICAOBAHUIO (PU3UYECKUX SBICHUNA H
MPOLIECCOB C HCIONBb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEpPEHUH, MPH 3TOM
dbopmynupoBath npobdiieMy/3aaady U TAIoTe3y yueOHOro SKCIepUMEHTa, COOHUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PY10BaHUS, TPOBOJUTE OMBIT U (POPMYITHPOBATH
BBIBOJIBL

OCYILECTBIISATh MPSMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYHH, IpU
TOM BBIOMpaTh ONTHUMAIBHBIA CHOCOO W3MEPEHUS M HWCIOJIB30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCHMOCTH  MEXIy  (U3NYECKMMH  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCHpOBATH PE3yNbTATHI NOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHUJIE
TabJIUI ¥ TrpaUKOB, 1E1aTh BHIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIECIOBAHUI B
pamMKax Yy4eOHOTO OJKCIEPHMEHTa, Y4eOHO-MCCIIEOBATEICKON M MPOEKTHOU
JESTeIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOpPHOIO
000py1IOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHajM3a YCJIOBUS 3a/ladyd
BBIOMPATh (PU3UYECKYIO MOJEIb, BbIACIATH (PU3UUECKHUE BEIUYHMHBI U (POPMYIIBI,
HEOOXOAUMbIE Ui €€ pelIeHUs, MPOBOAUTH PACUYEThl M OLICHUBATh PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEIIUYUHBL;

peliaTh KaueCTBEHHbIE 3a/layM: BBHICTPAaWBATh JIOTUYECKU HETPOTUBOPEUUBYIO
[IETIOYKY PAacCyKJIEHUN C OMOpOH Ha W3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3UYCECKHE IBJICHUS,

HCTIONb30BaTh Opu  pemieHHuH  y4eOHBIX  3a7ad  COBPEMCHHBIE
MH(POPMAITMOHHBIE TEXHOJOTUH ISl TIONCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUUU

MpeACTaBlICHUs] Y4eOHOM U HAyYHO-TIOMYJISIpPHOU MH(OpMaIUK, MOJYy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyt0 HH(POPMAIIUIO;
OPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBICHEHHME IIPOILIECCOB OKPYXAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 10 (DU3UKE B MOBCETHEBHON KU3HU AJIS

obecrnieyeHus: 0€30MacHOCTH MPH OOpalleHuH ¢ MpUOOpPaMu U TEXHUUYECKUMU



YCTPOMCTBAMM, JIJIs1 COXPAHEHUS 310POBbs U COOJIFOICHHSI HOPM 3KOJIOTMYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpEIE;

paboTarth B TpyMNE C BBHINOJHEHUEM PAa3IMYHBIX COIUAIBHBIX POJIEH, JIAHUPOBATh PabOTy TPYIIIIbI, PAlMOHAIBHO
pacnpenensiaTb 00SI3aHHOCTH M IUIAHUPOBATh JIEATENLHOCTh B HECTAHJIAPTHBIX CUTYallMsIX, aJCKBATHO OLICHUBATh BKJIAJl
KQ)XJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEHIEHUE PACCMATPUBAEMON ITPOOIIEMBI.

TEMATHUYECKOE
INIJIAHUPOBAHUE10 KJIACC
Koan4yecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3gesioB U TeM (audposBbIie)
Ne ni/mt Koutpoasusie | Ilpakruyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
patoThI padoThI
pecypchl
Pazgea 1. ®U3UKA U METOAbI HAYUYHOI'O ITO3HAHUSA
buotmuoreka LIOK
1.1 o 2
M3UKa U METOJIbl HAYyYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
Bbutmuoreka LIOK
2.1 K 5
vHenatitia https://m.edso00.ru/7f41bf72
Bbutmuoreka LIOK
2.2 7
Auravinca https://m.edso00.ru/7f41bf72
bubnuoreka [JOK
2.3 6 1 1
SAKOHEI COXPAHEHIS B MeXariice https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnmorexa [JOK
' TEOpUU https://m.edso0.ru/7f41bf72
butmmoreka LIOK
3.2 0] 10 1
CHOBEL TCPMOAMHANIIH https://m.edsoo.ru/7f41bf72



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

3.3

ArperatHble COCTOSIHUS BEIIECTBA.
®a30BbIe NEPEXOIBI

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



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

Hroro no paszgeny

24

Paznen 4. DJIEKTPOANHAMMUKA

41 MeKTpOCTATHIA 10 Eﬁﬁﬁcﬁgzﬁmmﬂz
49 [TocTostHHBIN 3neKkTpudecKkuil Tok. Toku B 12 bubnuorexa [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

INIOYPOYHOE

Koan4yecTBo yacos HNugukaropst I’ JIEKTPOHHBI
Ne Jara e nudposbie
Tema ypoka Kontpoabnbie | IlpakTudeckne
n/n Bcero H3y4eH o0pa3oBarelib
padoThI padoTsI
s HbIE PeCcypPChI
TCXHI/IKa BcnomHUTbL U NPUMEHUTb
COOTBETCTBYOWME bubnnoreka
0e30IMacHOCTH Ha 1
ecTeCTBEHHOHay4YHble 3HaHWA. IHOK
YPOKE. Pasnunyatb BONPOCHI, KOTOpbIE httpS'//m edsoo
(DI/ISI/IKa _ HaYKa BO3MOXHO eCTeCTBEHHOHay4YHO rU/ff0C32e2
nccnenoBaThb. PaCﬂO3HaBaTb,
0 IpUpoE.
MCNO/Ib30BaTb U CO34aBaTb
Hay4nbie MeTo bl 06BACHUTENbHbBIE MOENN U
IMO3HAHUS
MpeaACTaBJICHUA
OKPY’KalOIIIero
Mupa
Ponb u mecTo ¢pu3uku B
(dhopMupoBaHUU 1 bubmmoreka
COBPEMEHHOWHAYYHOU HOK
KapTUHBI MUPA, B https://m.edsoo.
N ru/ff0c33e6
MPAKTHYECKOU JIeSITETbHOCTH
JIFOIEH
MexaHH4ecKOe ABHKCHUE.
OTHOCHUTENBHOCTh 1 Bubnnoreka
MEXaHMYECKOTO JABUKECHUS. HOK
[epemenienue, CKOPOCTh, https://m.edsoo.
ru/ff0c3508
YCKOpEHUE
PaBHOMepHOE Onpeaenexne nepemMelenna Bl Bygnoreka
o 1 HaBuUraTope, npuHUuMn pacyeTa HOK
MIPSIMOJIMHEMHOE IBUKEHUE BpemMeHM
https://m.edsoo.
AABIDICHI ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

|IAHanu3 rpauKkoB

PaBHOyCKOpeHHOE bubnunoreka
IPAMOJMHEHHOE IBIKCHHE CKOPOCTH PASHBIX T HOK
https://m.edsoo.
ru/ff0c372e
CB00OOHOE NaICHNE. Matematudeckne pacyetsi u Bubnuorexka
Y cKOpeHHecBOGOIHOTO npeoGpasoBaHs LOK
HafeHus https://m.edsoo.
ru/ff0c39cc
KpHBOHHHeﬁHoe 3agaHuna n3 6aHka 3agHMM No
lecTecTBeHHO-Hay4HOM bubnunoreka
IBIOKeHUE. [IBHKEHHE
rpamoTHOCTH IIOK
MaTepUAIbHONH TOYKH 10 https://m.edsoo
ps://m. .
Opr)KHOCTI/I ﬂBI/I)KCHI/IC CTPCJIKH 4aCOB ru/ff0C3ada
[TpuHIUTT OTHOCHTEIHLHOCTH AHanu3 Tekcta fanunes Bubnuorexa
Faﬂl/lﬂeﬂ ONnMCaHUem MmbIC/IeHHOro ]_IOK

PKCNEPUMEHTaQ,
O6OCHOBbIBaPOLLI,eFO 3aKOH
MHepuunn; BblNoIHEHNE
3agaHui no TEeKCTY

(CMBICJ'IOBOG YTCHHUC



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

HueprmanbHble CUCTEMBI
otcyeta.llepBrIit 3aK0H

AHau3 1 00bsICHEHHE
SIBJICHUH C MCIIOJIb30BaHUEM
BTOpOro 3akoHa HeroToHa

https://m.edsoo.ru/ffOc3be8

Hrrotona
Macca Tena. Cuia. Bu6 110K
HOJIMOTEKA
9 [Ipuniun cynepno3uuuun
B g https://m.edsoo.ru/ffOc3be8
cui. Bropoii 3akon
HrroTona misa
MaTepHuaibHON TOUKHU
10 Tpetuii 3akoH bubmmorexa [JOK
Hrrorona mis https://m.edsoo.ru/ff0c3be8
MaTepHaTbHbBIX
TOYEK
33.KOH BC@MI/IpHOFO AHanun3 OPUTUHANBbHOIO TEKCTa,
11 oTe Crtatshrec OnMCbIBatoLLErO NPOABAEHNA butmuorexa LIOK
Taroreunst. Cuars TH.
3aKOHa BCEMMPHOTO https://m.edsoo.ru/ff0c3d00
IIepBas kocMHuuecKas TArOTEHMS;
CKOpPOCTh BbIMNO/IHEHME 33aHNI N0
ITEKCTY
(CMLICJ'IOBoe YTCHUC
12 Cuna ynpyroctu. 3akoH bubnuoreka [JOK
I'yka. Bectena https://m.edsoo.ru/ff0c3e18
Cuna TPEHHUS.
butmuorexa LIOK
13 Kosddumuent TpPEHHUS.
C G P https://m.edsoo.ru/ff0c3f76
Wia CONPOTHBIICHUS TPH
IBIKEHUU Tela B
JKUIKOCTH WU Ta3e
[TocTynarensHOE U
14 BpallaTebHOE JIBI)KCHUE butmoreka LIOK

a0COMIOTHO TBEPOTO Tea.
Mowmeunrt cunsl. [1nedo
CHUIBI. Y CIIOBUSA

paBHOBECHS TBEPIOTO TeNa

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

NMnynabc MaTepuambHON
TOYKH, CUCTEMBI

3azaHKnA M3 6aHKa 3a4HWI No
€CTECTBEHHO-HAY4YHOI

bubnnoreka [IOK

15 rpaMoTHOCTHU. PeakTuBHOE
MaTepHaTbHBIX TOYCK. JBHKCHHE https://m.edsoo.ru/ff0c43d6
Nmnynsc cuiibl. 3aKkoH
COXpaHEeHHUs
umIyjabca. PeaktuBHoe
JIBH)KCHUE
Pabora 1 MOIIHOCTE CHIIEL. 3apanma n3 6anka 3aaHWi no

16 Kunernueckas sHeprus f;;;c;fs::;_“ayq“o” bubnnorexa IIOK
MaTepHaIbHONTOUKH. «TOPMO3HOI TyTh https://m.edso0.ru/ff0c4502
Teopema 00 u3MEeHEHUHU aBTOMOOHIISD
KHHETHYECKON YJHEPTrUH

17 [ToTennmanbHas SHEPTHSL. bubnuoreka [{OK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanbsHas sHEPrus
ynpyroaeopMUpPOBaHHOU
NPy KUHBI.

ITorenunanbHas 3HEPTUA
Temna BOIN3HU

MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

IloTennmanbHbBIC U
HENOTEHI[HAIbHBICCUIIEL.
CBs13b paboTHI
HEMOTEeHIINAIbHBIX CHII C
H3MEHEHHEM
MEXaHUYECKOW DHEPTUHU
CHCTEMBI TelI.3aKOH
COXpaHEeHUs
MEXaHUYECKOM

SHEPTUH

MaTemaTtuyeckue pacyeTsl 1
mpeodpa3oBaHusL

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas paGora
Nel

«HccnenoBanue cBA3U
pabOThI CHIIBI C
HU3MEHCHUEM
MEXaHUYECKOH YHEPTUU
TeJIa Ha TIpUMepe
pacTshKeHUs
PE3UHOBOTO KIyTa

MaTemaTnyeckue pacyeTsl 1
npeoOpa3oBaHus

20

KonTpoabnast padora Nel
1o TemMe

«Kunemartuka. [lunammuka.
3aKOHBICOXPaHCHUS B
MEXAaHUKE»

MaTtemaTuueckue pacyeTsbl 1
nmpeoOpa3oBaHus

bubnuoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHEBIE MOJIOKEHUS
MOJIEKYJISIPHO-

KHHETHUCCKOU TCOPHMU.

IAHANM3UpPOBATb,
MHTEPNPEeTUPOBaTb AaHHbIE U
lnenatb

COOTBETCTBYHOLME BbIBOAbI



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

BpoyHOBCKOEIBHKEHHE.

Mudpdysus

MNpennoxntb
06BbACHUTENBbHbIE TMNOTE3bI
Coenatb n noaTBEPAUTD
COOTBETCTBYIOLLME NPOrHO3bI

22

Xapakrep IBUKEHUA U
B3aUMOJEHCTBUS YaCTHI]
BemiecTBa. Moaenu
CTPOEHUS Ta30B,
JKUIKOCTEH

U TBEPABIX TEJ

23

Macca moneky.
KommuectBo
BEIISCTBA.
ITocTrosinHas
ABorazipo

24

TennoBoe paBHOBecHeE.
Temnepatypa




u e€ uzmepenue. [llkana
temmepatypllenscus

WneanpHblll ra3 B

bubanorexa [IOK

25
MKT. OcHoBHOE https://m.edsoo.ru/ff0c4fde
ypaBHenue MKT
AOcomoTHas TemIepaTtypa
26 Kak MepacpegHeu bubnuoreka HOK
KHHETUYECKON YHEPTUH https://m.edsoo.ru/ff0c511e
JIBH)KEHUS MOJIEKYJI.
YpaBHEeHUE
MenpaeneeBa-Knaneitpona
27 3akoH JlanproHa. ['a30Bble AHanusmposare,
3aKOHBI MHTEPNPEeTUPOBaTb AaHHbIE
N AenaTtb
COOTBETCTBYHOLLME BbIBOADbI
MNpennoxntb
06bsACHUTENbHbIE TMNOTE3bI
CoenaTtb M noATBEPAUTD
COOTBETCTBYIOLINEC
IIPOTrHO3bI
JIaGoparopuas paGora Ne MaTemaTunyeckme pacyeTsbl
2 n
28 mpeoOpa3oBaHusL
«HccnenoBanue
3aBHCHUMOCTH MEXIY
napaMmerpamu
COCTOSTHUS
pa3peKEHHOTO
rasza»
29 Nsonponeccel B bubnuoreka [JOK

WJIeaJTbHOM Ta3e v X
rpaguueckoe
MpEJICTaBICHUE

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BuyTpenHss sHeprus

MaTemaTtnyeckme pacyeTsl
n

TEPMOJINHAMHUYECKON mpeopasosarms

30 CHCTEMBI M CIIOCOOBI €€ bubmmoreka [JOK
m3MeHeHus. KoandecTBo https://m.edsoo.ru/ff0c5952
TETJIOTHI U pabora.
BHyTpeHHss 3HEpTUs
0JTHOATOMHOTO
HJeaIbHOTO
rasa

31 Buael Teronepenaun bubmorera LIOK

https://m.edsoo.ru/ff0c5c36

VnenpHas TEMI0EMKOCTh

32 BelIeCTBa. bubnunoreka [JOK
KONHUECTBO TETTOTHI TpH https://m.edsoo.ru/ff0c5c36
TerIonepenaye.
AnmabaTHBINA TMpolecc

33 [TepBEIii 3aK0H AAHaNN31poBaTe, bubnunoreka [TOK

TEPMOJUHAMUKHU U €TI0
NPUMCHCHUEC K
n3orponeccam

MHTepnpeTMpoBaTb AaHHble
n genatb
COOTBETCTBYIOLLME BbIBOADI
MNpennoxntb
06BbACHUTENBHbIE TMNOTE3bI
Coenatb n NnoATBEPAUTD
COOTBETCTBYIOILINE

IIPOTrHO3bI

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

Heob6parumocThb

34 bubanorexa IIOK
IIPOLIECCOB BIPUPOJE.
P . pHp https://m.edsoo.ru/ff0c6230
Bropoii 3akoH
TEPMOINHAMUKHI
35 [TpuHIMIT AEHCTBUSA 1 Maremarudeckne pacietel | BuGrporexa LIOK
3 M .
KIIJ] TermioBoiManinHbI peoGpasoBaEHs https://m.edsoo.ru/ff0c600a
36 ukn Kapuo u ero KITJ] AHanMsmposare,
MHTEPNPEeTUpoOoBaTb JaHHbIE
1 aenaTb
COOTBETCTBYHOLLME BbIBOADbI
MNpennoxntb
06BbACHUTENbHbIE TMNOTESbI
Caenatb M noaATBEPAUTD
COOTBCTCTBYIOLINC
ITPOTHO3bIL
37 DKoJIOTHYecKUe MpoOIIeMbl
TEIJIODHEPTeTUKHI
38 OG6o0OMmaroIIMi yPOK Marematudeckne pacietel | BuGrgorexa LIOK
n
«MonexymspHasipU3UKa. peoBpasopamms https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKHY
KouTpoasHasi pabora Ne 2 MaTemaTunyeckme pacyeTbl
39 O TeMme " bubnmuoreka [{OK
npeobpasoBatms https://m.edsoo.ru/ff0c6a50
«MonexymsipHast puzuka.
OCHOBBITEPMOIUHAMUKN
40 [TapoobpazoBanue u Bbubanoreka [IOK
kouaeHcanus. Ucmapenue u https://m.edsoo.ru/ff0c63b6
KHUIICHUE
A6COJ’IIOTH35[ it MaTtemaTtunyeckune pacyeTbl
a1 OTHOCHTE/LHAS " bubnunoreka [IOK

BIIQ)KHOCTh BO3/1yXa.
Hacpimennsiiinap

nmpeoOpa3oBaHus

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBEpmoe Temno.
Kpucrannuueckue u

IAHaNIN3MpoOBaTb,
MHTEepNpeTUpoBaTb AaHHble

bubanorexa [IOK

42 M Aenatb
aMOp(beIe TEia. COOTBETCTBYIOLLME BbIBOADI httpS://m.edSOO.I‘u/ffOCGSfO
AHU30TpOIHS CBONCTB MNpeanoxutL

06BbACHUTENbHbIE TMNOTEe3bl
kpuctaiuioB. XXuaxue
Coenatb u noaTBEpPAMUTL
kpucrauibl. COBpEMEHHBIE COOTBETCTBYIOIIHE
MaTepUaIbl [POTHO3bI
IInaBnenue u Eu6 OK
43 KPUCTAILTH3ALHS. ubnmorexa 11
https://m.edsoo.ru/ff0c6708
VaenbHas TeIioTa
iasneHus. CyOnumanus
MaTemaTtnyeckue pacyeTbl BI/I6HI/IOTeKa HOK
44 YpaBHEHUE TETIIOBOTO "

OamaHca

npeoOpa3oBaHus

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DNeKTpu3aIus Tel.

bubanorexa IIOK
45 Onexkrpuueckuiizapan. /Isa
p pan. /i https://m.edsoo.ru/ffOc6bcc
BHUJIA DJIEKTPUUECKUX
3apsiJioB
HpOBOI[HI/IKI/I, }:[I/IBJ'ICKTpI/IKI/I MaTtemaTmnyeckue pacyeTbl
46 ¥ TIOJIYIPOBOIHUKHA. 3aKOH 4 bubmuorexa HOK
yrp ' npeobpasoBaHus https://m.edsoo.ru/ffOc6bcc
COXpaHEHUSs
AJIEKTPUYECKOTO 3apsiia
B3aumoneiicTBue 3apsiios. Bu6 K
47 3aK0H noanoreka 11O
Kysona. Toueumsrii https://m.edsoo.ru/ffOc6ced
JIEKTPUUECKUN3aps
HanpskéHHOCTS IAHaIM3MpPOBaTD,
MHTEPNPETUPOBATL AaHHbIE
48 3JIEKTPUUECKOTOIIOJIA. W nenato bubnuoreka [HOK
HpI/IHHI/IH CyIepno3nnuu COOTBETCTBYHOLLME BbIBOADI ht'[pSZ//m.edSOO.ru/ffOCGde
3JIEKTPUUECKUX MOJIEH. Npeanoxutb
06BACHUTENbHbIE TMNOTEe3bl
JInann
. CaoenaTb M noaTBEPANTD
Halps>KCHHOCTHU COOTBETCTBYIOIIIUE
IIPOTHO3bI
Pabora cun
49 bubnmuoreka [{OK
3JIEKTPOCTATHYECKOTO
P https://m.edsoo.ru/ff0c6f00
noust. ITorenmnuman.
Pa3HocThs IOTEHIINAIOB
[IpoBogHuKM 1
50 JIHAJICKTPUKHU B Bubmorexa [IOK
P https://m.edsoo.ru/ff0c7018
AIIEKTPOCTATUYECK
OM MoJIE.
Husnextpuueckad
MPOHUIIAEMOCTh
N Buommorexa IIOK
51 DNEeKTPOEMKOCT. s

Konnencarop

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpa. DHEPTus
3apsHKEHHOTOKOHIEHCATOpa

bubanorexa IIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHasi pa6ora Ne3
"U3zmepenue
3IIEKTPOEMKOCTH
KoHJIeHcaTopa"

54

[IpuatMn neicTBUs U
[IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIIUPOBAJIBbHOTO

IAHaNIN3MpPOBaTb,
MHTEepnpeTMpoBaTb AaHHble
M nenatb
COOTBETCTBYHOLLME BbIBOADI
MNpennoxntb
06BbACHUTEIbHBIE TMNOTESbI
Coenatb M noaTBEpPAMTL
COOTBETCTBYIOILINE

IIPOTrHO3bI



https://m.edsoo.ru/ff0c72c0

anmnapara, CTpyruHOro
IIPUHTEPA.
DNeKTpocTaTudecKas
3aIuTa.

3azemiieHue
AIEKTPONPUOOPOB

55

DNEKTPUYECKUHN TOK,
YCIIOBHUS €T0
CYIIIECTBOBAHMSI.
ITocrosaHBIHM TOK.CHita
Toka. Hanpsixenue.

ConpoTtupienue. 3akoH
Owma g

y4daCTKa LeIun

IAHaNIN3MpPOBaATD,
MHTEepnpeTMpoBaTb AaHHble
n nenatb
COOTBETCTBYIOLLME BbIBOADI
MNpennoxntb
06 BbACHUTEIbHBIE TMNOTESbI
Coenatb u noaTBEpPAUTL
COOTBETCTBYIOILINE
TIPOTHO3BI

56

HOCJ’I@I{OB&TGJ’IBHO@,
napaJuiCJIbHOC,CMCIIIAHHOC
COCAMHCHHUC

MIPOBOHHKOB.
JlaGoparopHnas pabora

«HBy‘-IeHI/Ie CMCIIaHHOTI'O
COCIUMHCHUAPE3INCTOPOBY»

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MoutHOCTH
ANEKTPUYECKOTOTOKA.
3axoH [xxoynsa-Jlenua

bubnmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon OMa aJ1st MOTHOM
(3aMKHYTOI)
AJEKTPUYECKON LIeTH.
Kopotkoe 3ambikanue.
JlaGoparopnas pabora

«3mepenune D/1C
HCTOYHHUKA TOKa U

€TI0 BHYTPCHHETO
COIIPOTHUBJICHUS

bubnuoreka IJOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

ONeKTpoHHAas
MPOBOJAUMOCTb TBEPIBIX

59
METaJlJIOB. 3aBUCHUMOCTH
COINPOTHUBIICHUS METAIIOB
oT
TeMIepaTyphl.
CBepXIIPOBOIUMOCTh
DNeKTpUYECKUIN TOK /AHanM3MpoBaT,
60 MHTEPNPEeTUpPOoBaTb AaHHbIE
B BaKyyMe. W nenath
CaoiicTBa coOTBETCTBYIOLME BbIBOADI
AJIEKTPOHHBIX MpeanoxutL
06bACHUTENBHbIE TMNOTESb
MTy4KOB
Coenatb M noaTBEpPAMTL
COOTBETCTBYIOLIUE
IIPOTHO3bI
[TomynpoBoHUKH, WX AHanN3MpoBaTe, BuG xa IIOK
61 COBCTREHHAS 1 MHTEpPNPeTMPOBaTb AaHHbIe HOIHOTCKA

puUMecHast
npoBoguMocTb. CBOICTBa
p—n-mepexona.
[TonynpoBoIHUKOBBIE

M nenatb
cooTBETCTBYIOLME BbIBOADI
Mpesnoxuntb
06BbACHUTENbHbIE TMNOTESbI
Coenatb M noaTBEpPAMTH
COOTBETCTBYIOLIUE

MIPOTHO3bI

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae

PpUOOPHI

DNEeKTPUIECKUI TOK B
pacTBopax upaciuiaBax

IAHaNIN3MpoBaTb,
MHTEPNpPeTupoBaTb AaHHble

bubanorexa [IOK

62 M aenatb
OJICKTPOJIUTOB. COOTBETCTBYIOLLME BbIBOADI httpS://m.edSOO.I‘u/ffOCSZba
DIIEKTPOIUTUIECKAS MpeanoxunTb
JUCCOLIMAIINS. 06bACHUTEIbHbIE TMMOTE3bl
CoenaTtb n noATBEPAUTD
DIEKTPOIN3 A ATEEPA
COOTBECTCTBYIOLINE
TIPOTHO3bI
DIEKTPUYECKUN TOK B AHanN3MpoBaTe,
MHTEPNPEeTUPOBaTb AaHHbIE
63 rasax. W penath bubanoreka IIOK
CaMoCTOATENbHBIA U COOTBETCTBYIOLLME BbIBOAbI https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITENIbHBIN pa3psi. NpeanoxuTb
MOHHHH.HH&?»M& 06bsACHUTENbHbIE TMNOTE3bI
CoenaTb n noaTBEPANTD
COOTBETCTBYIOLINE
IIPOTHO3bI
DJeKTpUYECcKue
64 NpuOOPHI U bu6mmoreka [JOK
YCTPOMCTBA U UX https://m.edsoo.ru/ff0c86fc
MPAKTHYECKOE
MPUMEHEHHE.
[IpaBuna TexHuKH
0€30MMacHOCTH
65 OG6oOmaromuit ypox bubnmuoreka [JOK
«DNEeKTPOIMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTpoabsHnas padora Ne3
66 o TeMe Bbubmuoreka [IOK
«JIeKTPOCTATHKA. https://m.edsoo.ru/ff0c8a8a
ITocTosiHHBII
AIIEKTPUUECKUN

TOK. TOKU B
pa3iIA4YHbIX
cpenax»



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 Pe3epBHBIIT ypOK. 1 bubnaunoreka [IOK
O6o061maromuil ypok 1no https://m.edsoo.ru/ff0c8c56
TeMe
"OnexTpoguHaMuKa”

68 PesepBHBII ypoK. 1 bubmmoreka [JOK
O6oOmaromuii ypok mo https://m.edsoo.ru/ff0c8f6¢c
temaM 10 kiacca

OBUIEE KOJIMYECTBO YACOB 68

[NIOTIPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




