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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHS Ha YpOBHE cpeaHero oOmero oopazoBaHUs
pazpaboTaHa Ha OCHOBE TIOJIOKEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpa3oBatenbHOl mporpammbl, npeactaBieHHbx B DI'OC COO, a Takxke ¢ yuérom denaepaibHON
paboueil mporpaMMbl BOCIIMTaHHUS M KOHLEMNIMU TMpernoAaBanusi yueonoro npeamera «dusuka» B
oOpa3oBaTenbHbIX  opranuzanusx  Poccuiickoit ~ @exepalnuy,  pealM3ylolUX  OCHOBHbIE
o0pa3oBaTeibHbIE IPOTPAMMBI.

Copneprxanue mporpamMmbl 1o (pU3UKE HANpaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyuaromuxcst 10-11 xmaccoB mpu oOydeHun ux Qusnke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AESITeIbHOCTHOTO noaxoja. [Iporpamma no ¢usmnke cooTBeTCTBYET TpeOOBaHUAM
OI'oC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, NPEAMETHBIM M METApEeAMETHBIM pe3yJibTaTaM
00y4YeHHs, a TaK)K€ YYUTHIBAET HEOOXOIUMOCTh PEAIN3aLUN MEXKIPEIMETHBIX CBs3el (pu3mku c
€CTECTBEHHO-HAYYHBbIMU YUEOHBIMU IIpeiMeTaMu. B Hell onpenensioTcs OCHOBHBIE 1I€JIM U3yUEHUs
bu3MKM Ha ypOBHE CpenHero olmiero o0pa3oBaHMs, IJIAHHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca
(GHU3MKK: TMIHOCTHBIC, METANIPEMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (u3HKe BKIIIOYACT:

® [UJIaHHpYyEMbIE Pe3ylbTaThl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI [0 rojiaM 00yUeHUs;

e cozaepxaHue yueOHoro npeamera «dusuka» 1o rojgaM oOyueHusl.

®u3rka Kak Hayka o0 Hanbosiee oOLIMX 3aKOHAX MPUPOJbL, BBHICTYIAs B KaYECTBE yueOHOTO
peaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHUHW 00 OKpYXKAlOUIEM MHUDE.
HIkonbHBI Kypc GU3UKHA — CHCTEMOOOPA3YIOMINIA Il €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB M SIBICHMM, M3Y4aeMbIX XUMHEH,
ouosnorueii, pusznueckor reorpadueit u actpoHomueil. VMcrnonb30oBaHue W aKTUBHOE NPUMEHEHUE
(bu3NUecKUX 3HAHMW OIpeNessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
OHEPreTHKH, TPAHCIOPTa, OCBOECHMSI KOCMOCA, IMOJYYEHHMs] HOBBIX MATE€pHAIOB C 3aJaHHBIMU
cBoiicTBamMM M Apyrux. M3yuenue ¢pu3nKu BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa OOydarommxcs, B (opMUpOBaHHUE YMEHUN NMPUMEHATH HAYyYHBIH METOJ
MMO3HAHMSI IPU BBHITIOJTHEHUH UMHU yUYE€OHBIX UCCIIETOBAHUH.

B ocHoBy kypca ¢u3MKK AJi1 YPOBHS CPEAHETO OOIIETO 00pa3oBaHUs TMOJIOKEH PNl HACH,
KOTOpPbIE MO>KHO PacCCMaTPUBATh KaK MPUHIUIIBI €70 OCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX pas3fesioB (PU3MKH, BKIIOYAET KaK BOIMPOCH KJIACCHYECKOW, Tak U
COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HEW Marepuan Kypca (GU3MKH O0BbETUHEH BOKPYT
dbusznueckux teopuit. BenymuMm B Kypce sBiseTcs GOpMUPOBAHHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanuszanusi npearnosaraeT HCIOJIb30BaHHE T'yMaHUTapHOTO
MoTeHIMana GU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (M3HMKHU C Pa3BUTHEM OOIIECTBA, a
Tak)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M KOJIOTHYECKHUMH MPOOTIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢Gusmku npeamnonaraer 3HaKOMCTBO C HIMPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes okonocusayuu peamu3yercss IOCPEACTBOM BBEJICHHMS DIIEMEHTOB  COJEp)KaHUS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM



TEXHUKU W TEXHOJIOTHH, a Takxke 0o0CYXIeHUs MpoOJieM pallOHAIBHOTO MPUPOAOIOIB30BaHUS U
9KOJIOTHYECKOM 0€30M1aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTAaMH Kypca (M3MKH Ha YpPOBHE CpEeAHEro oOmiero oOpa3oBaHUs
ABIAIOTCS  pu3uueckue Teopur ((HOpMHUpPOBAHME MPEACTABICHUNA O CTPYKType MOCTPOCHHS
buznueckoil Teopuu, poiaM (QyHIAMEHTAIbHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O MPHUPOAE, TPaHUIAX MPUMEHUMOCTU TEOPHM, Ui OMHCAHHS €CTECTBEHHO-
HaY4YHBIX SIBJICHUI U IPOLIECCOB).

CHCTEeMHO-TIEITENPHOCTHBIA MOJIX0A B Kypce (DM3MKH pean3yeTcs MpEexae BCero 3a Cuér
OpraHu3allui SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydwaronmxcs. Jlns 6a30Boro ypoBHs Kypca
(¢U3MKH — 3TO HCHOJB30BAHHWE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHBIX pabdoT, KOTOphle B MporpamMMe Mo (u3uke OObEIWHEHBI B OONIMI CIUCOK
YUCHHUECKUX TPAKTHYECKUX paboT. BeineneHue B yKazaHHOM MepedyHe JabopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH 00pa3oBaTEIbLHOTO
nporecca UCXos M3 OCOOCHHOCTEH TUIAaHMPOBAHUS M OCHAIIEeHUs KabuHeTta (usuku. [Ipm sTom
o0OecrieunBaeTcs OBJIAJIEHUE OOYYAIOUIMMUCS YMEHMSIMH IPOBOJUTH KOCBEHHbBIE W3MEPEHUS,
UCCJIEIOBaHMSI 3aBUCUMOCTEM (DM3MYECKUX BEIMYMH U IIOCTAHOBKY OIIBITOB [0 IPOBEPKE
NPEUIOKEHHBIX THITOTES.

bonblioe BHUMaHUE yIEIsSeTCsl PELEHUI0 pacu€THBIX M KauyeCTBEHHbIX 3a1ad. [Ipu stom ais
pacu€THBIX 3aJa4 MPHOPUTETOM SIBISIFOTCA 3aJadyd C SBHO 3aJaHHOM (HU3UYECKON MOEIbIO,
MO3BOJIIONINE MPUMEHSITh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO pasfena Kypca,
TaK ¥ UHTETPUPYs 3HAHUS U3 PA3HBIX pa3zenoB. J[s KaueCTBEHHBIX 3a/1ay IPUOPUTETOM SIBISIOTCS
3aJaHusi Ha OOBSICHEHWE NMPOTEKaHU (PU3MUYECKUX SBICHUHA U MPOIECCOB B OKPYXKAIOMICH KU3HH,
TpeOyromre BbIOOpa GU3NIECKON MOJIENH ISl CHTYallud PAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoanusimu GI'OC COO k maTepuanbHO-TEXHUYECKOMY 00€CIIeUeHHUT0
ydaeOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3MKU HA ypOBHE CpeaHEro oOIiero oopa3oBaHUs
JOJDKEH U3Yy4aTbCsd B YCIOBUSIX IMPEIMETHOro KaOuHeTa (U3UKM MIM B YCIOBHSX
UHTETPUPOBAHHOIO KaOMHETa IpeIMETOB €CTeCTBEHHO-HAy4YHOro LuKiIa. B kabuHere ¢u3uku
JOJDKHO OBITh HeoOXxoaumoe J1labopaTopHoe 00OpyIOBaHME JJIsi BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o (pU3uKe yYeHUYECKUX MPAKTUUYECKUX padOT U AEMOHCTPAaLlMOHHOE 000pYyI0BaHHUE.

JleMoHCTpalMoHHOE  000pynoBaHHE (OPMHUpPYETCS B  COOTBETCTBUM C  IPUHLHUIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTH U OOECTEeYMBAeT IMOCTAHOBKY IEPEUYHCIEHHBIX B MpOrpamme IO
¢u3MKe KIIOYEBbIX JEMOHCTPAMA JUIs HCCIEIOBaHHUS M3y4aeMbIX SIBICHUH U IPOIIECCOB,
AMIUPHYECKUX U (HYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000pyI0BaHUE JUIsl YUEHHUUECKUX MPAKTHUYECKHX paboT popMupyercs B Bujae
TEMaTHYECKHX KOMIUJIEKTOB U oOecredynBaeTcs B pacyéTe OJHOrO0 KOMIUIEKTa Ha JIByX
oOyyaromuxcs. TemaTHueckue KOMIUIEKTHl J1a0OpaTOPHOro O0O0OpYAOBaHMSA JOJDKHBI  OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HMCIIOJIb30BAaHUM aHAJOTOBBIX M LU(MPOBBIX NPUOOPOB, a TaKkxke
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3y4eHHS PU3UKU B 00111EM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHuEe MHTEpeca M CTPEMJICHHMs] OOYy4aroUIMXCs K HAYYHOMY HU3YYEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
® Dpa3BUTHE TMpPEJACTaBICHMH O HAYYHOM MeETojAe TMO3HaHus U (opMupoBaHHE

UCCIIEI0BATEIBCKOTO OTHOILIEHUS K OKPYXKAIOIIUM SIBIICHHSIM;

e (QopmupoBaHHME HAYYHOTO MHPOBO33PEHHS KaK pe3yslbTaTa H3Y4YE€HHUS OCHOB CTPOCHHUS

MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;



e (QopmupoBaHue YMEHUU OOBSCHATH SBICHHUS C HCIOJIb30BaHUEM (DH3UYECKUX 3HAHUN H

HAyYHBIX JIOKA3aTEIbCTB;

e (QopmupoBaHuE NPEICTaBICHUNA O POJaM (U3UKH IJS Pa3BUTHUSL JPYTUX E€CTECTBEHHBIX HAyK,
TEXHHUKH U TEXHOJIOTHIA.
Joctuxenne STUX Leiei obOecreynBaeTcsl pEIIeHHEM CIEOYIOIIUX 3a7ad B Ipolecce
W3Y4YCHUS Kypca (PU3UKU HA YPOBHE CpEIHEro o0Iero oopa3oBaHus:
e [puUOOpeTeHHEe CHUCTEeMbl 3HAHUI 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIOYAass MEXAHHMKY, MOJEKYJISIPHYIO (HU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(DHU3UKH;

e (DopmupoBaHUEe YMEHUI TPUMEHSATH TEOPETUUCCKUE 3HAHUS 11 O0BICHEHUS (UBHMUECKUX
SIBIICHUH B TIPUPOJIC U JUUISI IPUHATHUS IPAKTHUECKUX PEIICHHUI B MOBCETHEBHOM KHU3HH,

® OCBOEHHE CIIOCOOOB PEIIECHUs PAa3IUYHbIX 337a4 C SIBHO 3aJjaHHON (PU3UUECKON MOJEIbIO,
3a[a4, OPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/1aHue (PU3NIECKON MOJIeNH, a/IeKBaTHOU
YCIIOBUSIM 3aJ1a4u;

e [OHMUMaHWC (PU3UYECKHX OCHOB M TIPUHIIUIIOB JICHCTBUS TEXHUYCCKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEAY;

® OBIQJICHUE METOJAaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS M IPOBEACHUS (PU3NUCCKUX
HKCIIEPUMEHTOB, aHAIN3a U MHTEpPIpETanuyd WHPOPMALIUHU, ONPEACIICHUS TOCTOBEPHOCTH
MOJTy4EHHOTO pe3yJIbTara;

® CO3JIJaHME YCIIOBUH [JIsl Pa3BUTHUS YMEHUW MNPOECKTHO-HCCIEIOBATEIBCKOW, TBOPUYECKON
NeSITeTTHHOCTH.

Ha wu3yuenme ¢usuku (0a3oBBIi ypoBEHb) HAa YPOBHE CpemHero oOmiero obOpa3oBaHUs
orBoautcs 136 wacos: B 10 kitacce — 68 yacos (2 yaca B Henenio), B 11 kimacce — 68 gacos (2 vaca B
HEJIETIIO).

[Ipennaraemselii B mporpamme mno (pu3uke nepedeHb Ja00paTOPHBIX U MPAKTUYECKUX PadoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYUTENb JIeNaeT BHIOOP MPOBEAEHUS Ta00PaTOPHBIX padOT U OIBITOB
C Y4ETOM MHAMBHUIYAIbHBIX OCOOEHHOCTEN 00yYarOIINXCS.

CBA3b C PABOUYEN ITIPOTPAMMOM BOCIIMTAHUS IIIKOJIBI

Peanuzanusi nemarornyeckMMu paOOTHHKAMHM BOCHUTATEIBHOTO IOTEHIMAlla YPOKOB
(bu3uKy npeanonaraer cleayrolee:

- YCTAQHOBJICHHE JIOBEPUTEJBHBIX OTHOLICHUH MEXIy NeAarorndyeckuM pabOTHUKOM U
00y4aroImuMHCs, CIOCOOCTBYIOIMX TMMO3UTHBHOMY BOCHPHUSATHIO O0YyYaroIUMHCS TpeOOBaHUN U
Ipock0 mMeAarornyeckoro pabOTHHMKA, NMPUBJICYCHHIO UX BHUMAHHUS K OOCYX/JaeMOll Ha ypoke
uH(OpMalH, aKTUBU3ALMHU TT03HABATEIILHOMN 1€ TENbHOCTH;

- noOyxJeHue obyvaroumxcs coOa0aTh Ha YpPOKe OOLIEHPHUHSTHIE HOPMBI TOBEICHMUS,
npaBuia OOLIEHMS €O CTapIUMH  (NIE€AarorMYecKUMH  pabOTHMKaMM) M CBEPCTHHUKAMHU
(oOy4aromuMucs ), MPUHIIAIBI YI€OHOH JUCIUTUTMHBI U CAMOOPTaHU3AINH;

- TIpUBJICYCHHE BHUMaHUSI OOYYalOIIMXCS K IIEHHOCTHOMY acCHeKTYy HM3Y4aeMbIX Ha ypoKax
SBJIEHUH, OpraHu3aus ux paboThl ¢ MOJIyyaeMOl Ha ypOKE COLMAbHO 3HAYMMON HH(pOopMaIuein —
UHUIIMAPOBAHUE €€ OOCYX/IEHUS, BbICKa3bIBaHUS OOYYAIOLIMMHUCS CBOEr0 MHEHHs IO €€ MOBONY,
BBIPa0OTKH CBOETO K HEW OTHOIICHHUS;

- UCTIOJIb30BAaHNE BOCHHUTATENIBHBIX BO3MOXKHOCTEH COep KaHusl y4eOHOro IMpeaMeTa uepes
JEMOHCTpalMio  OOydYalolmuMCcs MPUMEPOB  OTBETCTBEHHOIO, TIPa)JIaHCKOTO  IOBEICHMUS,



IPOSIBJIEHUS YEJIOBEKOIIOOUS U 10OPOCEpAECUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a]1a4 JJIsl PeIICHNUs1, TPOOJIEMHBIX CUTYalluil it 00CYXKIeHUS B KJIacce;

- IpUMEHEHME Ha YpOKE MHTEpakTUBHBIX (opM paboTel ¢ OOYYarOLUMHUCS:
UHTEIJUICKTYaJbHBIX ~UTP, CTUMYJIHPYIOIIMX [O3HABATEIbHYI0 MOTHBALMIO  OOYYaIOIIUXCS;
JIUIaKTUYECKOTO TeaTpa, IIe IOJyYCHHbIE Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B TEaTPaJbHBIX
MIOCTAaHOBKAX; AMCKYCCHI, KOTOPBIE TAIOT 00yYaroIKUMCsl BO3MOKHOCTh IPUOOPECTH OIBIT BEJCHUS
KOHCTPYKTUBHOI'O JIMAJora; rpymnrnoBoil paboTsl WM paboThl B Mapax, KOTOpPbIE ydyaT KOMaHIHOM
paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€TbMU;

- BKJIIOYEHUE B YPOK WIPOBBIX NPOLELYP, KOTOpPbIE MMOMOIAalOT MOJAEpKaTb MOTHUBALHIO
o0yyaroluxcs K IMOJY4eHHUIO 3HaHUM, HAJIAXXMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIECHUN B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO 100OpOXKenaTeaIbHON aTMOC(ephl BO BpEMsl YpOKa;

- opraHM3anus meQcTBa MOTUBHUPOBAHHBIX U HPYAUPOBAHHBIX OOYYAIOUIMXCS HaA HUX
HEYCIEBAIOIMMH OJHOKJIACCHUKAMH, JAIOIIEr0 UM COLUAIBHO 3HAYUMBIH ONBIT COTPYAHUYECTBA U
B3aMHOMU ITOMOIIIY,

- WHUIMMPOBAHUE M MOJJEP)KKA HCCIIEAOBATENIbCKOM JEeATENBHOCTH OO0y4YaroUuxcs B
paMKax peaju3aluyd UMU UHIUBUIAYAIbHBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX MPOEKTOB, YTO JTACT
00yyaroImuMcsi BO3MOKHOCTb MPUOOPECTH HABBIKM CaMOCTOSITEILHOTO PEIIEHUS TEOPeTUYECKON
npoOJIeMbl, TeHEPUPOBaHUA U O(OPMIICHUS COOCTBEHHBIX HJCH, YBaXHTEIHHOTO OTHOIICHHS K
qy)KUM HJesM, OQOpPMIIEHHBIM B paboTax JApyrux HcclenoBaTenei, HaBbIK MyOIUYHOTIO
BBICTYIUICHHUS [I€pe]l ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEH TOUKU 3PEHUS.

Pe3ynpTaThl equHCTBAa Y4eOHOM M BOCHUTATEIbHOM JESATEIBHOCTH OTpPakK€Hbl B pasjese
paboueil mporpaMmsel «JIMYHOCTHBIE pPE3yJbTaThl M3ydeHUs yuyeOHoro mpeamera «®Pusuka» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHUsI».

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O O3HAHUS

®usnka — Hayka o npupozae. Hayunsle MeTonpl MO3HAHUA OKpyXkaromero mupa. Pomns
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (usnueckux sBIEHUM U mpoueccoB. HayuHble rumortesbl. Pusnyeckue
3aKOHBI M TEOPUHU. ['paHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUSL.

Pons u mecro ¢uszuku B (GOpPMHUPOBAHMM COBPEMEHHOH HaydHOW KapTUHBI MHpa, B
MIPaKTHYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AmnHasiorossle 1 U(GPOBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUHUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndeckoe nBrmxeHre. OTHOCUTEIbHOCTh MEXaHNUECKOTO NBIKeHMA. CrucTteMa oTcuéTa.
Tpaexropus.

[Tepemenienue, CKOPOCTh (CpedHsisI CKOPOCTh, MIHOBEHHAss CKOPOCTb) M YCKOPEHHE
MaTepUaTbHOM TOYKH, MX MPOEKIMH HA OCH CUCTEMBI KoopawHaT. ClOXeHWEe TEepPEeMEIICHUN u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE MpsMONUHEHHOe aBrkeHue. [paduku 3aBUCHMOCTH
KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U NIEPEMEILICHUSI MATEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHrue CBOOOTHOTO TaCHUSI.



Kpuonuneiinoe aBukeHue. J[BuxeHne MaTepruagibHON TOUYKHU MO OKPYKHOCTH C MOCTOSTHHOMN
10 MOJYJII0 CKOPOCTBIO. YTJIIOBasi CKOPOCTb, JIUHEIHast ckopocThb. [lepron u yacrota oOpaiieHus.
L{eHTpOCTPEMUTENBHOE YCKOPEHHUE.

TexHuuecKue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIUJIOMETP, IBUKEHHUE CHAPSAJIOB,
LIEITHBIE U PEMEHHBIE IIEPEIAUN.

Llemoncmpayuu

Mogenb cucteMbl 0OTCUETA, MILTFOCTPALAS] KHHEMAaTUYECKUX XapPAKTEPUCTHK JBHKEHUS.

[Ipeobpa3zoBanre ABMKEHUI € UCIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBMXeHUS Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY U TOPU30HTAIIBHO.

W3mepenune yckopeHust CBOOOTHOTO MaieHHsI.

HanpaBnenue ckopocTy Ipu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUSA C LIEJIbIO ONPEAEIECHNSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY MYTAMH, MPOUJICHHBIMU TEJIOM 3a IMOCIEA0BATEIbHBIC
paBHBIE IPOMEKYTKHA BPEMEHHU MPHU PABHOYCKOPEHHOM JIBH)KEHUHU C HAYAJIBHOW CKOPOCTBIO, PAaBHOM
HYJIIO.

N3ydeHue NBUKEHUS [IapUKa B BI3KOM HKUJKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTU [Manunes. [lepBoiii 3akoH HeproToHa. MHepuuanbHble CHUCTEMBI
OTCYETA.

Macca tena. Cwma. Ilpunnun cynepno3unuu cui. Bropod 3akon Hprorona miis
MaTepHaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA 1711 MaTepuaibHbIX TOUEK.

3akoH BceMUpHOTO Tsarotenus. Cumna TspkecTH. [lepBast kocMudeckas CKOpOCTb.

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

Tpenune. Bunsl Tpenus (mokosi, ckonbxenusi, kadenus). Cuna tpenusi. Cyxoe tpenue. Cua
TPEHUsI CKOJBXKEHUS W cuia TpeHus nokos. Koadduuument tpenus. Cuiia CONMpOTUBICHUS TIPHU
JIBIDKCHUH TeJa B KUIKOCTH WM Ta3e.

[ToctynarensHOe U BpaliaTeabHOE ABIKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaieHus. [1nedo cuibl. ¥YcimoBus paBHOBECUSI TBEPIOTO
Tena.

TexHudeckue yCTpOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: TOMIIUITHUKY, JBHXKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHue MHEPLIMH.

CpaBHEHME Macc B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHue cuil.

3aBUCHMOCTH CHJIBI YIPYTOCTH OT AehOpMaIiuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TTaJICHUH.

CpaBHeHHE CHII TPEHUS MTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenune nBukeHns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HUKAIOIIMX B IPY)KHMHE M PE3NHOBOM
oOpasrie, oT ux nedopmanum.

Hccnenoanue ycinoBui paBHOBECHS TBEPAOTO TEJA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynbc MaTepuanbHOW TOUKU (Tesla), CUCTEMBbl MaTe€pHalIbHbIX ToueK. VIMITysbc Cuilbl U
M3MEHEHHE UMILYyJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJbCca. PeakTUBHOE ABH)KEHHUE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuanbHOil Touku. Teopema 00 H3MEHEHHMH KHHETHYECKOH
SHEPIUH.

[TorennmansHast sueprust. [loTeHnmansHas 3Heprust ynpyro aeGopMupoBaHHOW MPYKUHBL
[TorennuanbHast SHEPTHs TeJIa BOIU3U TOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbple W HENOTEHIMAJbHBIE CHIBL. CBS3b pabOTHl HENOTEHIMAJIBHBIX CHJI C
M3MEHEHHUEM MEXaHWYECKOM SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHMsI MEXaHUYECKON YHEPTHUH.

VYipyrue u Heynpyrue CTOJKHOBEHUS.

TexHnyeckue yYCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOJOMET, KONEp, NPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHHE.

[Tepexon noTeHLIMAIbHON YHEPTUH B KUHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padomol

N3yuenne abCONIOTHO HEYNPYroro yjaapa ¢ TIOMOILIbI JIBYX OJMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3u pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOH SHEpPTUu Tella Ha IpuMepe
PacTsKEHUsl PE3UHOBOTO KIyTa.

Pa3nes 3. MoJiekyasipHast (pM3MKa ¥ TEPMOIUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU M UX ONBITHOE OOOCHOBaHUE.
bpoyHnoBckoe asmxenue. uddysusa. Xapakrep ABMKEHHS M B3aHUMOJCHCTBHUS YacTHIl BEIIECTBA.
Mogenu cTpoeHHsl ra30B, JKUAKOCTEH U TBEPABIX TeN U OOBSICHEHUE CBOMCTB BEIlECTBA HA OCHOBE
3THX Mozenei. Macca u pazmepsl Mosiekyil. KonnuectBo BemecTtsa. [loctostHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uzaeanpHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW Teopuun
UiealbHOTO raza. AOCOIOTHAs TeMIepaTypa Kak Mepa CpeiHel KMHETHUECKOW SHEPTHH TEIIOBOTO
nekeHuss dactuy rasza. lllkana temmneparyp KenbBuna. ['a3oBble 3aKkoHBI. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akoH [lanproHa. M3omponecchl B HACAUIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpencTaBIeHHEe H30MPOIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHHuecKue yCTpoucTBa U MPAKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIOLINE JMCKPETHOE CTPOCHHME BellecTBa, Qororpaduu  MOJIEKys
OpPraHMYECKUX COECTUHEHUII.

OnbIThl 10 AP HY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbiTa llITepHa.



OnBbIThL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopenb, HUTFOCTPUPYIOLLIAs TPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCyAa.

OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAIBHOTO Ta3a, U301 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3yxa B KJIIACCHOW KOMHATe HA OCHOBE M3MepeHU 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEXKy IIapaMETPAMU COCTOSHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpeHHsII 3HEprus TEPMOIAUHAMUYECKOW CHCTEMBI U
crocoObl €€ m3MeHeHus. KomuyecTBo TermoTel W pabora. BHyTpeHHSAsS 3HEprusi oAHOATOMHOIO
UJeaNnbHOro rasa. Buapl temmonepenauu: TEMJIONPOBOAHOCTb, KOHBEKLNS, U3JIy4eHHUE. Y IeJIbHas
TEIJIOEMKOCTB BelecTBa. Koau4ecTBo TEILIOTHI IIPH TEIUIONepesayde.

[Tonsitue 00 agunabarHoM mpouecce. [lepBriil 3akoH TepMoauHaMuku. [I[pruMeHeHne nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30mpoiieccaM. [ 'paduueckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepMmoanHamuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPO/IE.

TernnoBeie MamuHbl. [IpuHIMOBL AelcTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus »>HEpruu B
TeruioBbIX MamuHax. KoadduiumeHt nonesHoro aeiictpus temnoBoi Mamuubl. [ukn KapHo u ero
KO3 (ULIUEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKHUEe TPOOIeMbI TETJI0OHEPTeTHKH.

TexHu4eckue ycTpocTBa U MPaKTUYECKOe MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO CrOpaHuUs,
OBITOBOM XOJIOAMIIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH SHEPTUU Teja MPU COBEPIICHUU PabOThI: BBUIET MPOOKU U3 OYTHUIKH
MOJ JICHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHwe HQupa B JATYHHOH TpyOKe IyTEM TpEHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpeHHEH dHepruu (TemMrepaTypsl) Tela Ipu TeIuionepeayde.

OmpIT 10 auabaTHOMY PACIIMPEHUIO BO3/IyXa (OIMBIT C BO3AYIIHBIM OTHHBOM).

Mogenu mapoBoil TypOHHBI, IBUTATENSI BHYTPEHHETO CTOPAHMS], PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenpHONU TETUIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcanwus. Mcnapenue u xumnenue. AGCONTIOTHAs U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmieHHBIM map. YaenpHas TeIuioTa MmapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépmoe tenmo. Kpucramnuueckne u amopdHbie Tena. AHU3OTPOMUST CBONCTB KPUCTAIJIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. [lnaBieHne W KpucTauiM3auus. Y AelbHas
TerutoTa masneHus. Cyomumanms.

YpaBHEHHE TEIUTOBOTO OaslaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U TICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYyYEHUsI COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YUCJIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npyu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHHs BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaIOB.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepeHre OTHOCUTENBHOU BJIAXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpu3anus Ten. DIEeKTpUUecKuil 3apa. JBa Buaa aneKkTpuueckux 3apsaos. [IpoBoaHuky,
JURJIEKTPUKU U TIOJYIIPOBOJHUKHU. 3aKOH COXPAaHEHHUs AIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictue 3apsinoB. 3akoH Kynona. TodeuHbIi JIeKTPUUECKUH 3apsil. DIEKTPUIECKOE
nosie. Hampsoxk€HHOCTB 3nexkTpuyeckoro mnosist. IIpuHuun cynepno3unmu 31€KTPUYECKUX IOJEH.
JIuHny HanPsSKEHHOCTH SJIEKTPUUYECKOTO MOJS.

Pabora cun snextpocratuueckoro mnous. [lorenuuan. Paznocts norennuanos. [IpoBoguuku
U JUDJIEKTPUKU B AJIIEKTPOCTATUYECKOM I10J1€. J[ManeKkTpudecKkas NpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. OneKTpoEMKOCTh IUIOCKOTO KOHJIEHcaTopa. OHEeprus
3apsAYKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: AJIEKTPOCKOM, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHHE DIIEKTPONPUOOPOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

VYCTpoCTBO U MPUHLIAI JEHCTBHS DJIEKTPOMETPA.

BzaumopelicTBue Ha’IEKTPU30BaAHHBIX TEIL.

DIIEKTPUUYECKOE TI0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B 3EKTPOCTATUUECKOM II0JIE.

DIIEKTpOCTAaTUYECKAs 3allMTA.

JIMDNEKTPUKH B 2JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaX IUIACTUH, PACCTOSIHUS
MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHyKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannsiit Inekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUI TOK. YCJIOBHUSl CYHIECTBOBAHHUSA JJIEKTPUUECKOrO TOKa. VICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIH TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Henu.

DNeKTpUYecKOoe COMPOTHUBICHUE. Y eNIbHOE CONMpOoTHUBIIEHUE BemlecTBa. [locnenoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3JEKTPUIECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nemu. KopoTkoe 3amMpIkaHueE.

DIIEKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJUIOB. 3aBUCHUMOCTb COIIPOTHUBIICHHUS] METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUUECKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TorynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! POBOJAMMOCTH MOJIYIPOBOIHUKOB. CBOMCTBa
p—n-niepexona. [TomynpoBoAHUKOBBIE TPUOOPHI.

ONEKTPUYECKUII TOK B pacTBOpax U paciiiaBaX »3JIEKTPOJIUTOB. DIEKTPOIUTHUYECKAsS
JUCCOIMAIUA. DIIEKTPOIH3.



DJIEKTpUUYECKUM TOK B ra3zax. CaMOCTOSATENIbHBI M HECAMOCTOATENbHBIN pa3psan. MoHus.
[Tna3zma.

TexHnyeckue yCcTpONCTBA M MPAKTUUYECKOE NMPHUMEHEHHUE: aMIIEpMETp, BOJIBTMETpP, PEOCTaT,
UCTOYHHKH TOKa, DIJIEKTPOHArpeBaTelbHbIE MPHUOOPBI, 3JIEKTPOOCBETHTENbHbIE MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUSA,  BAKyyMHBIH  JTUON,  TEPMHUCTOPbl U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH 1MO/I, TaJlbBaHUKA.

Jlemoncmpayuu

W3mepeHnue cuibl TOKa U HAIIPSKEHHUSL.

3aBUCUMOCTh  CONPOTHUBIICHHUS IMIMHIPUYECKHX MPOBOJHUKOB OT JUIMHBI, IIJIOLIAA
MIONEPEYHOI0 CEUEHUs U MaTepuaa.

CMeliaHHOE COeTMHEHUE TIPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HIIEKTPOJABIKYIIEH cuiibl. KOpoTkoe 3aMblkaHHE TallbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHEI 0 CONPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii U POBOAUMOCTH BO3AyXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomsi

N3ydyeHne cMEIIaHHOTIO COEJUHEHUS PE3UCTOPOB.

H3mepenue 37eKTpOABHKYIIEH CHUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmroienue snextponaunsa.

MexnpenaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 10 kiacce ocymecTBisieTcs € Y4ETOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBsA3eH ¢ KypcaMHU MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
U TEXHOJIOTHH.

MeosicnpeOomemnovle nowsmusi, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO TO3HAHUS:
ABJICHUE, HAay4HbId (akT, TUNOTe3a, (QU3NYEecKas BEIMYMHA, 3aKOH, Teopus, HaOII0JeHueE,
HKCIEPUMEHT, MOJIETMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHUCTeMbl YpaBHEHUM, MuHelHas (QyHkuus, mapabona, rumnepbona,
uX TpaQUKd U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIUHU. CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX TPOCKIWHA Ha OCH KOOPIHMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: Mexanmdeckoe IBMKEHUE B XKUBOW mpupoze, auddysus, ocMoc, TemioooMeH
KUBBIX OpPTaHW3MOB (BUIBI TEIUIOTIEPEIadyH, TEIJIOBOE PABHOBECHE), DIIEKTPHUUECKUE SBIICHHS B
KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb BELIECTBA,
MOJISIpHasi Macca, TEIUIOBbIE CBOIMCTBA TBEPABIX TeJ, JKUJIKOCTEN U ra3oB, ANEKTPUUYECKUE CBOMCTBA
METaJIJIOB, ANEKTPOIUTUYECKAS AUCCOIHALINS, TaIbBaHHKA.

T'eoepaghus: B1aXXHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: mpeodpazoBaHUE ABMXKEHUN C MCIIOJIb30BAaHHMEM MEXAaHU3MOB, YUYET TPEHUS B
TEXHUKE, TOAIIUITHAKH, WCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS HMMITyJbCca B TEXHUKE (pakeTa,
BOJIOMET U JIPyTHE), TBUTATENb BHYTPEHHETO CTOpaHHMs, MapoBasi TypOuHa, OBITOBOW XOJIOIMIIbHUK,
KOH/IMITUOHEP, TEXHOJIOTUH IOJy4YeHHUsSI COBPEMEHHBIX MaTepHalIOB, B TOM YMCIIE€ HAHOMATEPUAIOB,
U HAHOTEXHOJIOTHM, OJJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHUOOpOB, KCEPOKC,
CTpYHHBIA TPUHTEP, DJICKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHHKa.



11 KJIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3auMozeiicTBuE OCTOSHHBIX MAarHUTOB. MaruutHoe nosie. Bektop
MarHuTHOM MHAYKIUU. [IpuHIMI Cynieprno3uuuy MarHUTHBIX HOJIeH. JIMHUYM MarHUTHOW UHAYKIIVH.
KapTuna nuHMil MarHUTHOM MHIYKIIMU TT0JIS1 IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe Moje NpOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKIUUM MarHUTHOTO MOJIs
JUTMHHOTO MPSIMOT0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBLEBOI'O IPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT
Opcrena. BzaumoaencTBue NpoBOJHUKOB ¢ TOKOM.

Cuna AmMnepa, €€ MOJ1yJIb U HaMpaBJICHUE.

Cuia Jlopenia, e€ Monyib U HampaBiieHHe. J[BIDKEHHE 3apsyKEHHON YacTHUIbI B OJHOPOIHOM
MarHuTHOM noJie. Pabota cumsl JlopeHniia.

SIBneHne BIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIUU.
DIIEKTPOABUKYILAS CUJIA MHAYKIUU. 3aKOH 3JIEKTpOMarHuTHON nHaykuuu dapanes.

BuxpeBoe nanexTpuueckoe Tmoje. IJISKTPOJABIIKYIIAs CHiIa HMHAYKIHH B TPOBOJHUKE,
JIBIDKYIIIEMCS TIOCTYIIATEeIbHO B OJTHOPOIHOM MarHUTHOM IIOJI€.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABUIKYIIAS CHJIa CAMOUHIYKIIUU.

DHeprusi MarHuTHOTO TOJIsI KAaTYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE IOJIE.

TexHuueckue yCTpOMCTBA UM  NIPAKTUYECKOE NPUMEHEHUE: IOCTOSHHbIE MAarHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOJABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YACTUILI, UHIYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE 3NEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIuHYM MHIYKIMYA MarHUTHOTO TOJIA.

B3anmopelictBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI DJIEKTPOJIUTA.

SIBneHre 3MeKTPOMarHUTHOM MHIYKITUU.

IIpaBumno JleHna.

3aBUCUMOCTh 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH W3MEHEHUsS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenrne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue necTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIeHUS 31€KTPOMAarHUTHOW MUHIYKIIMH.

Pa3nen 5. Kose6anust 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koieoanus

Konebarenbnas cuctema. CBoOonHble MexaHWueckue KoseOaHusi. [‘apMoHHUYecKue
koneOanus. Ilepmon, wactora, ammumryga W (asa konebanuid. [IpyKWHHBIH MasTHHK.



MareMaTnyecknii MassTHUK. Y paBHEHHE TapMOHHYECKUX KojeOanwii. [IpeBpaienue sHepruu nmpu
rapMOHUYECKUX KOJICOaHUIX.

Konebarenbuplii koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
KoJIe0AaTeIbHOM  KOHTYpE. AHAQJIOTHUS MEXAYy MEXaHHYeCKUMH U 3JCKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPrHMM B MJCAJIbHOM KojeOaTeIbHOM
KOHTYPpE.

[IpencraBieHne o 3aTyXaloMMX KoleOaHMAX. BBIHYKICHHbIE MEXaHMYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTpOMarHuTHbIE KOJIeOaHMsI.

ITepemenHbIii ToKk. CHHyCOMJANbHBIA MEPEMEHHBIH TOK. MOIIHOCT NEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLICE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacrBo, mnepenaya M MOTpeOJIEHHE HIEKTPUUECKOH HHEPIUU.
OKOJIOTUYECKUE PHUCKM IPU IPOU3BOJACTBE AuIeKTpodHepruu. KynpTypa ucCnosb30BaHUA
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM )KU3HU.

TexHnyeckue ycTpoicTBa U NMPaKTUYECKOE IPUMEHEHUE: IIIEKTPUUECKUN 3BOHOK, T€HEpPAaTop
IIEPEMEHHOTI'0 TOKa, TMHHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTebHOW cHCTeMbl (IPYKUHHBIA MM MaTeMaTHYeCKUH
MAasITHHK).

HabGmonenue 3aryxaronux KoiaeOanuii.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGmonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHuUs.

OciputorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKAa W HANpsDKEHHST OT  BPEMEHH)  JUls
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHC mpu 1mocnenoBaTENbHOM COEAVMHEHMM PE3UCTOpA, KAaTYIIKM HWHIYKTMBHOCTH M
KOHJIEHCaTopa.

Monenb IMHUY 3JIEKTpOIIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCHMOCTH MEPUO/Ia MAJIBIX KOJIOAHUH Ipy3a Ha HUTH OT JJIMHBI HUTU U
Maccsl Tpy3a.

HccnenoBanne MEPEMEHHOIO TOKa B LENM M3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHble 60JIHbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuon. CkopocTh pacpocTpaHEHUS U
JuinHa BoJHBL. [lonepeuynsle u nmponoabHbIe BOIHBL. MHTEpdepeHys u qudpakins MeXaHMIECKUX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS MH3JIy4EHHs JJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekropoB E, B, V B anekrpomaruutHoi BoiHe. CBOMCTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIoMJIeHHe,  mnossgpusanus,  audpaxuus,  uHTepdepenmus.  CkopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeneBUACHU. Pagnonokarus.

DNEeKTPOMarHUTHOE 3arps3HeHNE OKPYKaloUe cpebl.



TexHudeckne yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YJIBTPa3BYKOBasi JUAarHOCTHMKAa B TEXHUKE W MEOULUHE, panap, paguonpUEMHUK, TEIEBU30DP,
aHTeHHa, tenedon, CBYU-neun.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE OMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

KoneoG:mromnieecs Teno Kak MICTOYHUK 3BYKa.

Habmroienue orpaskeHus U IpeoMIeHUSI MEXaHUYECKUX BOJIH.

Ha6mronenue natepdepeHimm u mudpakiimi MEXaHUIECKIX BOJIH.

3BYKOBOH pE30HaHC.

Habmtoienue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYJON U 4aCTOTON KOJeOaHUM.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJH: OTPaX€HUE, IPEIOMIIEHUE, NOJIpU3aLus,
nudpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonrHENHOE pacpOCTpaHEHHE CBETA B OJHOPOIHON Cpene.
JIyud cBera. ToYeUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxkeHUs cBera. llocTpoeHue u300pakeHUN B TIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIMIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
[TonHOE BHyTpeHHEee oTpaxkeHue. IIpeaenbHbli yro NoJHOr0 BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus cBeta. CioxxkHbli cocTaB 6enmoro csera. L[ser.

Cobuparomiue 1 pacceuBarone JuH3bl. ToHkas TuH3a. POKYCHOE PACCTOSHHUE U ONTHYECKas
cuia TOHKOM nuH3bL. IlocTpoeHne wn300pa’keHUI B COOMpAIOUIMX U PacCEUBAIOIIMX JIMH3aX.
Dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTHKHU.

Bonnosas ontuka. Uatepdepennus cBera. KorepeHTHbIE MCTOUYHUKHU. Y CJIOBHUSI HAOTIOICHUS
MaKCMMyMOB U MHUHHUMYMOB B HHTEP(PEPEHIIMOHHOW KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceera. [{udpakimonsas pemérka. Y ciioBue Habt0IeHUs II1aBHBIX MAaKCHMYMOB
MpU MMaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTPOWCTBa U TMpakTUYECKoe TMPUMEHEHHE: O4YKH, Jymna, Qoroammapar,
IIPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS PEIETKa,
HOJIIPON .

Llemoncmpayuu

[IpsiMonuHeitHOe pacnpocTpaHEHUe, OTpaKeHUe | IperomiieHue cBera. Onrtuyeckue
pUOOPBHI.

ITonHoe BHyTpeHHEE oTpaxeHue. Moens cBeToBoa.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIA.

Ha6monenue unatepdepeHIim cera.

Hab6nronenue audpakunn cBeta.

Hab6nronenue aucnepcuu certa.

[TonmyyeHue cnekTpa ¢ HTOMOIIBIO TPU3MBI.

[Tosryuenue criekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHONW PEIIETKH.

HaGnronenue nosnsipu3aiuu cCBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol



W3mepenne mokazaress MpeIoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300payKCHHH B JIMH3aX.
HabGnonenue qucnepcuu certa.

Pa3znen 6. OcHOBBI cnenuajJbHOI TEOPUHU OTHOCUTEJIBHOCTH

FpaHI/II_IBI IIPUMEHUMOCTHU KJIaCCUYECKONl MEXaHUKH. HOCTynaTBI cneunaanoﬁ TEOpHUHU
OTHOCHUTCIIBHOCTH. HWHBAapUAHTHOCTD MOAYJIA CKOpPOCTH CBCTa B

BAKYyME, IPUHLUII
OTHOCUTEILHOCTA DWHINTENHA.

OTHOCHUTEIHLHOCTH OAHOBPEMCHHOCTH. 3aMe,Z[J'ICHI/Ie BPEMCHU U COKpalllCHUEC OJIWHBI.
:‘)HepFI/Ifl H UMITYJIbC peHHTHBHCTCKOﬁ HqaCTHUIIBI.

CBs13b Macchl € S3HEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULIBI. DHEPIHsI MOKOSI.

Pa3znen 7. KBanToBas puszuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronbl. @opmyna [lnanka cBsi3u sHepruu (HOTOHA C €ro0 YaCTOTOW. DHEPTHsl U MMITYIIBC
doToHa.

Otkpertre u uccaenoanue pororddexra. Onpbitel A. I'. CroneroBa. 3akonsl poTodddexTa.
Ypasuenue DitnmTeitHa 11t poroaddexra. «KpacHas rpanuna» dpororddekra.

JlaBnienue cBera. Onwitel [1. H. JIeOGenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHuueckne yCTPOWCTBA W TPAKTUYECKOE MpHMEHEHHe: (OTodIeMeHT, (OTONATUHUK,
coNTHeYHas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOMU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO poTod(deKTa.

Cseroanos.

Conneunas 6arapes.
Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmwiTel Pesepdopna mo paccesnuto o -wactuil. [lmanerapnas
Monenb aroma. Ilocrynatel bopa. M3nydenue u morsomieHue (OTOHOB IMPH IEPEXOAE aToMa ¢
OJIHOTO YPOBHs SHEpruu Ha Ipyroi. Buasl cnexktpos. CrieKTp ypoBHEW dHEPruu aToMa BOAOPOJa.

BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnycKyasipHO-BOJIHOBOU Tyalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHHUE.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIEKTPAIBbHBIN
(cmekTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu

Mopens oneita Pesepdopra.

OrnpeneneHne JUIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRvaTbIX CIEKTPOB U3JIyYEHUSI.

Jlazep.

aHaJn3

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol
Hab6nronenune nuHEHIaToro crekTpa.
Tema 3. Amomnoe aopo

DKCMEPUMEHTHI, JTOKA3BIBAIOIINE CIOKHOCTh CTpOCHHUs sipa. OTKPBITHE PAaTMOAKTHBHOCTH.
Omnwitel Pesepdopna mo ompeneneHuio cocTaBa pajHOaKTUBHOTO u3iydeHus. CBoiicTBa anbda-,

66Ta-, raMMa-u3JIyudCHUs. Bmusune PAAOAKTUBHOCTH Ha JKHUBBIC OpraHu3Mabl.



OTtkpeITHE TTPOTOHA W HeWTpoHa. Hyknonnas monens snpa ['eitzenOepra—Banenko. 3apsy
anpa. Maccosoe uncno sgpa. M3oTonsl.

Anbda-pacniaa. DIEKTPOHHBIH M TO3UTPOHHBIM Oera-pacnan. ['amma-uzmydeHue. 3akoH
paZoaKTUBHOIO pacraja.

OHeprus cBs3M HyKJIOHOB B siipe. SnepHble cuiibl. Jledekt maccsl siipa.

Snepublie peakuuu. Jlenenue u CUHTES siiep.

SAnepubiii  peaktop. TepmosiaepHblii  cunTe3. I[IpoOGneMbl W NEPCHEKTHBHI  SIIEPHOM
HHEPreTUKHU. JKOJIOTMUECKUE aCIIEKThI IEPHON S3HEPTETUKH .

OnemeHTapHble YacTULIbl. OTKPBITHE IO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIUH 3IEMEHTAPHBIX YACTHLI.

dyHaaMeHTanbHble B3auMozencTBus. EquHcTBO (hr3nyeckoil KapTUHBI MUpa.

TexHHYeckne yYCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IO03MMETp, KaMmepa BunbcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOIINX YaCTHULl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hOoTOTpadusiM).

Pa3nes 8. DiieMeHTBI aCTPOHOMMY U ACTPOPU3IUKH

Oransl pa3BUTHs acTpoHOMHUH. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3aus, sipkue 3BE3/bl, INIAHETHI, UX BUJIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk 3Heprun ComnHua U 3BE311. 3BE3/1bI, UX OCHOBHBIC
XapakTepUCTUKH. JluarpamMmMa «CHEKTpPaJIbHBIM KJIACC — CBETHUMOCTB». 3BE3MBI  TJIaBHOM
NOCJIE0OBATEIBHOCTH.  3aBUCHMMOCTb  «Macca  —  CBETHUMOCTb»  JUIsl  3BE3]  IVIaBHOMU
NOCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botoluu CoslHIA U 3BE311. DTanbl KU3HU 3BE3L.

Mneunsiii [Iyte — Hama [NanakTtuka. [lonoxenue n aBmxenue Connua B ['anaktuke. Tumsl
rajnakTuk. Paguoranaktuku u kBasapbl. YEpHBIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon XaO6sa. Pasz6eranme ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnyuyeHue.

Macmra6Has cTpykTypa Becenennoit. Metaranaktuka.

Hepeménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPY>KEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
onpesieNieHus] TOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIE CO3BE3IHUS
CeepHoro nonymapus U sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, ranet, Mneunoro Ilytu.

O0o0maronee NOBTOpeHUe

Posb hu3uKM U aCTPOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTHUECKOM, COLMAIBHOM U ATUYECKON
cdepax IeATeNIbHOCTH YeJIOBEKa, Pojb U MECTO (PM3UKM M aCTPOHOMHHU B COBPEMEHHOM HaydHOM
KapTUHE MHUpPA, pOJib (PU3NYECKOW TeopuH B (OPMHUPOBAHUHM MPEACTaBICHUH O (QU3NYECKON
KapTUHE MHUpa, MecTO (PU3MYEeCKON KapTUHBI MUpPa B OOIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABIECHUN O IPUPOE.

Me:xnpeamMeTHblie CBA3H



N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce oCymecTBiseTcs ¢ Y4ETOM
COZIepIKaTEIbHBIX MEKIPEAMETHBIX CBA3EH ¢ KypcaMy MaTeMaTHKH, OMOJIOTHUH, XUMUH, Teorpadun
U TEXHOJIOTHH.

Medicnpeomemmuvle nouwsamusi, CBSI3aHHBIE C HM3YYEHHEM METONOB HAy4YHOTO ITO3HAHMS:
SBJICHUE, HAay4dHbI (akT, TUnore3a, Qu3MUYecKas BEIWYMHA, 3aKOH, Teopus, HaOmoJeHue,
9KCIIEPUMEHT, MOJICIIMPOBAHUE, MOIETIb, U3MEPECHHUE.

Mamemamuka: peuieHHE CUCTEMbl ypPaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
NPOEKIMN HAa OCH KOOPAMHAT, CIIOKCHHWE BEKTOPOB, MPOM3BOAHBIC AIIEMEHTAPHBIX (YHKIUH,
NPU3HAKH TOJ00HS TPEYTrOJILHIKOB, ONPE/ICJICHHE TUIOMIA N TUIOCKUX (uryp u o0bpéma Tel.

buonoeus: snexTpudeckue sIBICHUS B )KUBOW MpPUPOE, KoyieOaTenbHbIe IBIKEHUS B )KUBOU
IPUPOJIE, OTITUYECKUE SIBICHUS B )KUBOH MPHUPOJIE, ACUCTBUE PaIMaIlK HA )KUBbIE OPTaHU3MBI.

Xumusa: CTpOSGHHE aTOMOB W MOJEKYJ, KpPUCTAIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHUS KPUCTALUIMYECKOM PEMIETKH, CIIEKTPAIBbHBIN aHAU3.

leoepaghus. MarHWTHBIE TONIOCA 3E€MIIM, 3aJIeKM MAarHUTHBIX pPyH, (OTOCHEMKA 3EMHOMN
MIOBEPXHOCTH, MPEJICKa3aHNE 3EMIICTPSCCHHA.

Texnonoeua: AMHUM DIIEKTpPOIIEpEAady, TEHEPaTOp NEPEeMEHHOTO TOKa, JJIEKTPOJBUTaTENb,
WHAYKIMOHHAS TIeYb, pajap, paJuoNpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
POEKITMOHHBIN ammapar, BOJIOKOHHAs OTITHKA, COJTHEUHast Oarapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mpeamera «®Pu3uMka» Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
(0a30BBIi  YpOBEHB)  JIOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIEAYIOMIUX  JMYHOCTHBIX,
METaNpeAMETHBIX U MMPEAMETHBIX 00pa30BaTE/IbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pe3yabTaThl OCBOCHHS Y4eOHOro mpenMera «Du3mKa» JOKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PyKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIUEH JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllMi, IMO3UTUBHBIX BHYTPCHHHX
yOeXIEHHH, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM LEHHOCTSIM POCCHHCKOTO  OOIECTBa,
pacuMpeHue >KU3HEHHOTO OIbITa M OIBITa JAEATENIBHOCTH B IMPOIECCE PeaTn3alud OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHON JCITEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OO0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA,;

MPUHITHE TPATUIUOHHBIX OOIICYEIIOBEYECKUX T'yMaHUCTHYCCKHX M JIEMOKPATHYCCKUX
IIEHHOCTEMN,

TOTOBHOCTh BECTH COBMECTHYIO NEATEIbHOCTh B HMHTEpPECaxX TIPa)JIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHu3aIuy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C UX
(GYHKIUSIMU ¥ HA3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOMN JAEITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH POCCHICKON TPk TAHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHHCKHX
YU€HBIX B 0071aCTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OICHUBATh CUTYAITUIO M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPHECHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM YHCIIE B ACSITETLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIFOYasl CTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3MYHbIM chepaM TpoPecCHOHATFHONW MAEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (PU3MKOM W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npo(ecCHu U peaTn30BbIBATE COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K O0pa30BaHUI0 M CaMO00pa3oBaHUIO B 001acTh (PU3UKU HA
MPOTSKEHUH BCEH JKU3HU,

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh DIKOJIOTUYECKOW KYIbTYphl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCUCTBHIM B OKPY’)KAIOIIEH Cpele Ha OCHOBE 3HAHMS
1esel yCTONYMBOro pa3BUTHS YeJIOBEUECTBa,

pacHIMpeHre OMbITa JICSITEIIBHOCTA 9SKOJIOTMYECKON HAaNpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUM 110 (PU3UKeE;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOI J1eATENbHOCTH, TOTOBHOCTh B IMPOLIECCe U3YYeHUs] PUBHKU
OCYIIECTBJISITh MPOCKTHYIO U UCCIIEA0BATENIbCKYIO ACATEIHbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHHBepcaJIbHbIe YUeOHbIe el CTBUSA
Bba3oBble Jioruyeckue jaeiicTBus:

CaMOCTOSITENIHO (OPMYJIMPOBATh M aKTYAJIIM3UPOBaTh IMpPOOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OINpEAEIATh LU JeSTEIIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX JOCTHXKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

pa3pabarbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHAIN3a UMEIOLIUXCSI MaTepUaIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTh, OLIEHWBATHh COOTBETCTBUE PE3YJIbTATOB LEJAM,
OILICHUBATh PUCKU MOCJEICTBUN JESATENbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH PAa0OTy B YCIOBUSIX PEAJBHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

ba3oBble HccienoBaTeIbCKUE NeHCTBHA!

BJIa/IETh HAYyYHOW TEPMUHOJIOTMEN, KIIIOYEBBIMU MOHSTUSIMHM U METOAaMH (pU3n4ecKon
HayYKH,

BJIaJIeTh HaBbIKAMM Yy4eOHO-HMCCIIEeI0BATENbCKON M MPOEKTHOM NEesATeTbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PELIeHHs 3a1a4
($u3MUECKOTO CoAepKaHUs, MPUMEHEHHUIO Pa3IMUYHbIX METOJOB ITO3HAHUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIPETAlNH,
npeoOpa3oBaHUI0 U TMPUMEHEHHUIO B PA3NUYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE MpHU
CO3/IaHUM Y4EOHBIX IPOEKTOB B 00IACTH (PU3HKH,

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBaTh 3a/ady, BBIJIBHTATh
rUnore’y e€ peuieHus, HaxXOAWThb AapryMEHTbl Ui JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJE peIIeHHs 3aJauyd pPe3yiabTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYyIHUpPOBATH COOCTBEHHBIE 3a/laud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTh 3HaHUA M0 (PU3UKE B MPAKTHUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, MIPeIaraTh OPUTHHAIbHbBIE MOJXObl U PEIICHUS;

CTaBUTb POOJIEMBI U 33JjaUH, JOMYCKAIOIINE albTePHATUBHBIEC PELICHHUS.



Pabora ¢ nndopmanmeii:

BJIaACTb HAaBbIKaAMU ITOJIYUCHU HH(i)OpMaI_II/II/I q)HSI/II-IGCKOI‘O COACpIKaHUA U3 MUCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILIECTBJISATh IIOMCK, aHAJINW3, CHUCTEMATHU3alMI0 U
MHTEpIpeTannio HHOPMALUY Pa3IMUHbIX BUJOB U (POPM IIPEJICTABICHMUS;

OLIEHUBATh IOCTOBEPHOCTh UH(OpMAIHH;

UCMOJIb30BAaTh CPEACTBA HMH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpraHU3allMOHHBIX 3a7ad C COOJIIOJCHHEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH OE30MAaCHOCTH, TUTHEHBI, PeCypcoCOepeKeHH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaThb TEKCThl (PU3MUYECKOrO COJAEpXKaHUA B PA3NIMYHBIX (dopMmaTax ¢ y4€ToM
Ha3HaueHUs MHPOpPMALMUM U LEJIEeBOM ayauTOpuu, BbIOMpas ONTUMAIBHYIO (QOpMYy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMyHHKaTHBHBIEC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIECTBIIATH OOIIEHNE HAa ypoKaX (PU3MKU U BO BHE-YPOUHOU JIEATEIbHOCTH,

pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMArYaTh KOH(IUKTHI;

p%BépHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUA C HUCIOJIB30BAHUCM A3BIKOBBIX
CPEACTB;

IOHUMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOM U MHIUBUAYaIbHON pabOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)K10T0 WiIeHa KOJUIEKTHUBA;

MNpUuHUMaTh LCIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATL W KOOPAHWHHPOBATH
JefcTBUs MO €€ JIOCTMIKEHUIO. COCTABIATH IUIAH JEWCTBUH, pacHpeAeisTb poJid ¢ y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLCHUBATb KA4CCTBO CBOCTO BKJIaAa U KAXKJIOI0 y4aCTHHMKAa KOMAaHIbI B O6HII/II\/'I peE3yIbTAT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IMPOCKTHI, OUCHHUBATHL WACHU C MO3HMIHWH HOBU3HBLI, OPUTMHAJIIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEIACHHE B Pa3IUYHBIX CUTYyalUsX,
MMPOSABJIATE TBOPYECTBO U B006pa)KeHI/Ie, OBLITH WHUIITMATHBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUA
Camoopranmusanmus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JEATENIBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH MMPOOJIEMBI, CTABUTH U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTaBJIATh TUTAH PEHIEHUs PAcu€THBIX M KA4eCTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHSI TPAKTUUECKOW paboThl ¢ YYETOM HMMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuMpsaTh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA,
JiefaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHWIO W TPOSBICHUIO JPYAWIMH B 001acTH (U3HKH,
MOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBII HHTEJJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HAaBBIKAMH [MO3HABATEIBHON pedIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICTIUTEIIbHBIX ITPOLECCOB, UX PE3YIBTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTHUX [IPU AHAIU3E PE3YJIbTATOB ACATEIbHOCTH;

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTAaTKU U JIOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI JPYTUX [IPHU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouecce qocTuxkeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTpaMMBbI 10 (U3HKE AJIs
YPOBHSI CpeIHEro o0IIero oopa3zoBaHus y O0YyYarOIIUXCsS COBEPLICHCTBYETCS 3MOIMOHAIBHBIN
WHTEIJUICKT, MPEIoaralomui chopMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAILHOE COCTOSTHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOMN 3MOIMOHATBHON c(hephl, OBITh YBEPCHHBIM B ceOe;

CaMOpETyJINPOBAHNU, BKJIFOYAIOLIETO CaMOKOHTPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIIOCOOHOCTH aJalTHUPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSAM U MPOSBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHXKEHHIO LIeJIM U YCIEXY,
ONTHMH3M, HHUIUATUBHOCTh, YMEHHE JICMCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEM;

OMIIATUH, BKIIIOYAIONIEH CMOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSTHUE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C IPYTHMMHU
JIOJTEMH, 3a00TUTBHCS, TIPOSIBIIATH UHTEPEC U pa3peniaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kiacce mpeaMeTHbIe pe3yilbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM!

JIEMOHCTPUPOBATh Ha MpPUMeEpax posib U MECTO (U3UKU B (DOPMUPOBAHMM COBPEMEHHOMU
HAay4YHOW KAapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKM M TEXHOJIOTUH, B NPaKTUYECKOU
JESATENILHOCTH JIFOJIEH;

YUUTBHIBaTh TPaHUIBl NPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MOJIeNel: MaTepuanbHast
TOYKa, MHEepLHUaJbHasl cUCTeMa OTCYETa, abCONIOTHO TBEPJOE TENO, UACATIbHBIM Ta3, MOJEIH
CTPOEHMS Ta30B, XHUAKOCTEH M TBEPABIX TEJ, TOYEUHBIM DJIEKTPUUECKHUM 3apsil NP pELICHUN
du3nyeckux 3aaad;

pacno3HaBaTh (U3UYECKUE SIBICHUS (MPOIECCHI) U OOBICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETHUECKON TEOPUU CTPOEHHUS BEUIeCTBA M 3JIEKTPOJUHAMUKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE JBHXKEHHME, CBOOOJHOE TMajieHHue Tell,
JBIDKEHUE TI0 OKPYKHOCTH, HHEpIHs, B3auMoOJEHCTBHE Tel, Juddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE >XKUIKOCTEM W TBEPHBIX Tell, U3MEHEHUEe 00bEMa Tel MPU HAarpeBaHHUU
(oxJTaxIeHUH), TEIUIOBOE PaBHOBECUE, UCTIAPEHUE, KOHICHCAIIMS, IJIABJICHUE, KPHUCTAIUTH3AIHS,
KHUIIEHUE, BJIA)XHOCTh BO3/1YyXa, NOBBIIIECHUE JABJIECHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBSA3b MEXIy IapaMeTpaMH COCTOSHHS ra3a B HM30Ipoleccax, MIEKTpU3alus Ted,
B3aUMOJICHCTBHE 3apsa0B;



ONKCHIBAaTh MEXAHMYECKOE JBM)KEHUE, UCIOJB3Ys (hPU3MUecKHe BEJIWYUHBI: KOOPAMUHATA,
myTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHEe, Macca Teja, CUila, UMIYJIbC Tella, KHHEeTHYecKas
SHEPrus, MOTEHIMAJbHAs SHEPIrHs, MeXaHu4yeckas paboTa, MeXaHWYecKas MOIIHOCTb, IPH
ONMHCAaHUM TPABWIBHO TPAKTOBAaTh (U3WYECKUH CMBICH HCIIOJIB3YeMbIX BEIHYMH, HX
0003HaYeHHs U €AUHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETMYHHY
C IPYTUMU BEJIUYUHAMU;

ONKCHIBATH HW3YYEHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SBJICHUS, HCIIOJIbB3YS
¢u3nveckue BeIMUYUHBL. JaBICHHE Tra3a, TEMIepaTypa, CpeaHss KUHETH4YecKas SHEprus
XA0THYECKOT0 JBMIKCHUS MOJEKYJ, CPEJHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHSSI SHeprus, padora rasza, Kod3(QpQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPH ONMCAHUM MPABHUIIBHO TPAKTOBATh PU3UUECKUN CMBICI HCHOIb3YEMBIX BEIUYHH,
ux O0OO3HAueHHWs] W EIUHUIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAaHHYIO (U3HYECKYIO
BEJIMYMHY C JPYTHUMH BEITUIHHAM;

OIKCHIBATh HM3YYCHHBIC DJICKTPUYECKHE CBOWCTBA BEIIECTBA W JJICKTPUUYECKHUE SIBICHUS
(Tporiecchl), UCIONb3ys (BU3UUSCKHE BEIUYMHBI: JICKTPUUYCCKUN 3apsjl, dJICKTPHUYECKOE IOJIe,
HANpPsDKEHHOCTh TOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; MPU OMHCAHHH IPABUIBHO
TPaKTOBaTh (U3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHUIIBL
yKa3bIBaTh ()OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYMHY C IPYTHMHU BEIMYHHAMUY;

aQHATM3UPOBATh (PM3MUECKUE TPOLECCHl M SBICHUS, WUCHOIb3Ys (PU3MUECKUE 3aKOHBI U
OPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u |l 3akonsr HeloToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM PHEPTUU, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUI CYNEPIO3ULIUN CHII, TIPUHIIUIL
PaBHOIIPABHS WHEPIUAIBHBIX CUCTEM OTCYETA, MOJICKYISIPHO-KHHETHUECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, TAa30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETUYECKOH OSHEPTUU TEIUIOBOTO JIBIIKCHHS
MOJIEKYJT ¢ aOCOJIOTHOM TEMIIepaTypoil, TEepBbIii 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOro 3apsiia, 3akoH KyroHa, mpu 3TOM pa3nuyaTrh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPAaHUIIbI, 0071aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3nuyath yCIoBHS WX O€30MaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

BBITIOJHATh JKCHEPUMEHTBI MO HCCIEIOBAHUIO (M3MUECKUX SBICHUM U TPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX M3MEPEHUU, TMpu ITOM  (POpMyIUpOBaTh
npoOnemMy/3ajady W TUMOTE3y y4eOHOTO DOKCIEpPUMEHTa, CcOoOuparh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTE OMBIT H (DOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE M KOCBEHHBIE H3MepeHUs (U3MYECKUX BENUYMH, TPU ITOM
BBIOMPATh ONTHUMAIBHBIA CIIOCO0 W3MEpPEHHs] W HCIOJIb30BaTh HM3BECTHBIE METOIBI OLEHKH
MOTPENIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MeXAy (HU3NYECKUMH BEIUYMHAMU C HCIOJIb30BAHUEM
OpsIMBIX  U3MEPEHHH, MpU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3YyIbTAaThI
MOJYYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEIMYWH B BHJE TAONUIl U TPaAPUKOB, JAEIATh BBHIBOJbI
0 pe3yJIbTaTaM MCCIIe0BaHUS;

coOmoaTh TpaBwiia OE30MacHOTO TpyAa MpPH TMPOBEACHWW WCCICNOBAHHNA B PaMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEILCKOM W TMPOEKTHOW JAEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aO0OPaTOPHOTO 000pPYJOBAHUS;

pemiatb pacu€THble 3a/Ja4d C SIBHO 3a/JaHHONW (puU3MUYECKOW MOJIENbl0, HCHOJb3Ys
¢u3nveckre 3aKOHBI U TMPUHIIMITEL, HA OCHOBE aHAJN3a YCIIOBHSI 33J]a4i BHIOMPATh (QU3NIECKYIO
MOJieb, BBIIEIATh (U3MUECKHE BETUYMHBI U (OpMynbl, HEOOXOoIHWMble Al €€ pelleHus,
MPOBOAMTH PAcUEThl U OLIEHUBATH PEAILHOCTH MOJYYCHHOTO 3HAYCHHS (PU3NYECKON BETUYHHEI;



pelaTh KayeCTBEHHbIEC 3aJ[aud: BBICTPAWBATh JIOTMUECKH HEMPOTHUBOPEUHBYIO ILIETIOUKY
paccyXJIeHUI ¢ OTOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS;

UCTOJNB30BaTh MPH PEUICHHH YYeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMA M TPEICTABICHHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOM HMH(pOpMAIUK, TOJTYYEHHOH U3 pPa3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTy4YaeMyto HHpopmaluio;

NPUBOUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJB30BAaTh TEOPETUYECKUE 3HAHMS 10 (U3HKEe B IOBCETHEBHOM JKM3HM IS
obecrnieueHus 0€30aCHOCTU IIPU 0OpaIleHUH ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHCTBAMHU, IS
COXPaHEHHUS 3/I0POBbA U COOIOICHUS HOPM SKOJIOTUYECKOTO MOBECHUS B OKPYKAIOILEH CpejIe;

paboTaTh B IpyIIie C BHITOJIHEHUEM Pa3IMUHbIX COIIMABHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, pAalMOHAIBHO paclpeneiiaTh OOS3aHHOCTH W IJIAHUPOBATh JCATEIbHOCTH B
HECTAHAAPTHBIX CUTYAIMsX, a/IeKBaTHO OIICHWBATh BKJIAJ KaXKIOTO M3 yYaCTHHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMoOi IPOOIIEMBI.

K xonny oOyuenus B 11 kJiacce mpeaMeTHbIE pe3ylbTaThl HA 0A30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

JEMOHCTPUPOBATh HA MpUMEpaxX Pojib U MecTO (PU3UKH B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KApTHUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH W TEXHOJOTWH, B IPAKTUYECKOU
NeSITeILHOCTH JIFO/IEH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KapTHHBI MHPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHHS W3YyYCHHBIX (DU3MUECKUX MOJENeH: TOYCUHBIH
DIIEKTPUUYECKUI 3apsd, Jyd CBETa, TOYCYHBI HMCTOUYHUK CBETa, SACPHAS MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO spa MPpH pelieHny GU3NIecKux 3a1ad,

pacrio3HaBaTh (u3nyeckue sBICHUS (MPOLECCh) M OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOM (DM3UKHU: 3JIEKTpUUECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEeHCTBHUA TOKA, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHas
WHIYKIWS, ACWCTBUE MAarHUTHOTO IIOJII HAa TPOBOJHHK C TOKOM M JBWKYIIMWACS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOIMHEHHOE pacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npejomiieHue, HHTepdepeHuus, AMdpakuus W TOJISApU3alUs  CBeTa, JMCIEpCUsi CBeTa,
dorornexkrpudeckuit apdext (hoTorddekT), cBeToBOE NaBieHNEe, BOSHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs pa/IMOaKTHBHOCTb;

OIKCHIBATh M3y4YEHHbIE CBOWCTBA BelIECTBA (AJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKUE,
AIIEKTPHUYECKYIO TIPOBOJUMOCTD PA3JIMYHBIX CPEA) M DIIEKTPOMATrHUTHBIE SBJICHUS (IIPOIECCHI),
UCTIONB3ys (U3WYECKHE BEIMYMHBI: DJICKTPUYECKHHA 3apsi, CHJa TOKa, OJIIEKTPHUECKOE
HanpsOKeHUE, JIEKTPUYECKOe COPOTHUBIIEHHE, PA3HOCTh MOTEHIIUAIOB, JIEKTPOABIKYIIAs CUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mojs, cuia Ammnepa, cuia JlopeHla, MHAYKTHBHOCTb
KaTyIIK{, SHEPTHs JJCKTPUYECKOTO W MArHUTHOTO TIOJIeH, MEpPHOJ W 4YacToTa KoieOaHWil B
KOJIeOAaTeTPHOM KOHTYpE, 3apsi/i M CHJIa TOKa B TPOIECCe TAPMOHUYECKUX IIEKTPOMArHUTHBIX
KosiebaHul, (POKYyCHOE pacCTOsSHHME W ONTHYeCKas CHJia JIMH3bI, NMPU ONUCAHUU TPaBHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIOJNb3YyEeMbIX BEJIMYMH, UX O0003HAUYEHUS M EIUHHIIbI,
YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO (PH3HUECKYIO BETHUMHY C IPYTHMHU BEIMYHHAMHY;

ONHKCHIBATh M3y4YCHHbIE KBAHTOBBIC SIBIICHUS U TMPOLECCHI, HCHOJIB3Yys (U3NUYECKHE
BEJIMYMHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JJUHA BOJIHBI M YacTOTa CBETa, JSHEPrHs U
UMIyNnbc (OTOHA, TEPUOJ TOIypacmaaa, SHEPTusl CBSI3M AaTOMHBIX S/Iep, TPH ONHCAHHUH
NPaBWIbHO TPaKTOBaTh (DU3MYECKHM CMBICT HCIIOJIB3YyEMbIX BEIMYMH, HUX OOO3HAUEHUs HU



€IMHUILB], YKa3bIBaTh (OPMYIbI, CBSA3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISIT 3HAYCHHE (PU3NYECKOM BETMUUHBI;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBICHHS, UCHONb3ysd (PU3NYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBl IOCIEAOBAaTENbHOIO U MApPAJJIEIbBHOIO  COEIUHEHUS
IIPOBOJHUKOB, 3akOH JIkoyns—JIeHma, 3aKOH DJIIEKTPOMArHUTHOM HHIYKLHH, 3aKOH
IPSIMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXCHHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME DOiHmTEWHAa a1 (oTodPdexra, 3aKOH COXpaHEHHsS DSHEPrUH, 3aKOH
COXPAHEHHsS HMIIYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOIO 4Mcia, HocTyiaaTsl bopa, 3aKOH paguMoakTHBHOIO paclaja, MpU 3TOM pPa3iInyaTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHE U YCIIOBHS (TpaHMIIBI,
o0jacT) IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJICHUE BEKTOpPA MHIYKIMM MAarHUTHOTO IOJISi MPOBOJHHKA C TOKOM,
cuiibl Amnepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATH N300paxKeHHE, CO3aBaeMOE IIOCKUM 3€pKaJIOM, TOHKOM JIMH301;

BBINOJIHATh 3KCIIEPUMEHTBI 110 HCCIIEOBAHUIO (PU3MUECKUX SBICHUH M NPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX U KOCBEHHBIX H3MEPEHUH: mpu 3ToM  (HOpPMYIHPOBAThH
npoOiieMy/3aqady W TUIOTE3y Y4eOHOTO  OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOr0 000pY0BaHUs, IPOBOIUTH OIBIT U (HOPMYIUPOBATH BBIBObI;

OCYILIECTBIIATh MpsIMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH, MPH ITOM
BbIOMpPATh ONTUMAJbHBIA CIOCO0 HM3MEpPEHHs] W HUCMOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKU
HOTPELIHOCTENH U3MEPEHUil;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM MPSAMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATh Pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢U3NYEeCKUX BETMYMH B BHIE TaOMUI] W TpauKOB, MAeNaTh BBIBOABI 10 pe3yJbTaTaM
UCCJIEIOBAHMUS,

coOuoiaTh MpaBwia 0€30MacHOr0 TpyAa NpPHU IMPOBEACHUU HCCIEIOBAaHUA B pPaMKax
y4eOHOro SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEeNbCKOM U TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyAOBaHMUS;

pemath pacu€THble 3aJauyud C SBHO 3a/JlaHHOM (U3NYECKOM MOJENbl0, HCIONb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIMIIBL, HA OCHOBE aHAIM3a yCIOBUSA 337a4l BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (DU3UYECKHE BEIMUYMHBI U (OpMYJbl, HEOOXOIUMbIe A €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATbHOCTH TMOyYEHHOTO 3HAYeHUST (PU3NIECKOI BETMUNHBL,

pemaTh KauyeCTBEHHBIC 3aJjaud. BBICTPAWUBATh JIOTHUECKH HEIPOTHBOPEUUBYIO IEMOYKY
paccykAeHUI C ONOpOii Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJady COBpPEMEHHble HH(OpMAIOHHBIE
TEXHOJIOTUHU JUTSI TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMNA M TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJSIPHOW WH(OPMANMHU, TOJYyYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYCCKU
aHaAJTM3UPOBATh MOJIy4yaeMyto HH(POPMAaIHIO;

OOBSICHATH MPUHIUITBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh
yCIIOBUS MX O€30MacCHOT0 UCIIOJIb30BaHNUs B IOBCEIHEBHOM JKU3HH;

NPUBO/IUTH TIPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HaYKH, B 00BSCHEHHE IPOLIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

UCMOJIb30BAaTh TEOPETUUECKUE 3HAHMS 10 (U3MKe B IOBCETHEBHOM JKM3HM IS
oOecrnieueHns 0€30aCHOCTH IIPU 0OpaIleHny ¢ IpUuOopaMu U TEXHUYECKUMH YCTPOHCTBAMHU, JUIsS
COXPaHEHHMs 340POBbs U COOIIOIEHUS HOPM HKOJIOTHUECKOrO MOBEACHUS B OKpPYIKaloOIIel cpele;



paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3IMYHbBIX COIIMAIBHBIX POJIEH, TUIaHUPOBATh paboTy
IpyOObl, palUMOHAIBHO pacHpelessiTh OOf3aHHOCTM U IUIAHUPOBATh JESATEIBHOCTh B
HECTAH/IAPTHBIX CHUTYAIMsIX, aJcKBAaTHO OIEHUBATh BKJIAJ KAXKIOTO M3 yYACTHHKOB TPYIIIBI B
pelieHue paccMaTpuBaeMon pOoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No m/nt HaunmeHoBaHue pa3aejioB U TeM KoaunyecTBo yacos DJieKTpOHHBIE (HU(ppoOBLIE)
B NMpOorpamMmabl Bceero KouTpoabHbie IIpakTHyeckue o0pa3soBaTe/IbHbIE PeCYPCHI
padoThI padoThI
Paznea 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U METOIbI HAYYHOTO MO3HAHUS 2 bubmorexa OK
' 8 Y https://m.edsoo.ru/7f41bf72
Hroro no paznery 2
Paznen 2. MEXAHUKA
Bubmmoreka [IOK
21 Kunewarika > https://m.eds00.ru/7f41bf72
bubaunoreka [JOK
22 Jlunamika ! https://m.eds00.ru/7f41bf72
Bubmmoreka [IOK
2.3 3aKOHBI COXPAaHEHHS B MEXaHHKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazmery 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPHUU 9 1 bubmmorera [IOK
' https://m.edso0.ru/7f41bf72
Bubnnoreka [IOK
3.2 OcHOBLI TEpMOMHAMHICH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BemecTBa. da3oBble 5 bubnuoreka I[IOK
' epexoibl https://m.edsoo.ru/7f41bf72
Hroro mo pazuery 24
Paznea 4. 9JIEKTPOJUHAMUKA
Bbubnuoreka I[IOK
4.1 DTeKTpOCTaTHI 10 1 https://m.edso0.ru/7f41bf72
42 ITocTosAHHBIM 3nekTpUyecKuil TOK. Toku B 12 1 1 Bubnmoreka LIOK
' pas3MuHbBIX cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 4 4
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11 KJIACC

KoanuyecTBOo yacos

Nen/n HaumeHoBaHHe pa3aeioB H TEM MPOTPaMMBI JICKTPOHHbIC (1HPPOBLIC)
pasa porp Beero KonTpoabnsbie I[IpakTHyeckue 06pA30BATEILHBIE PeCYPCHI
padoThI padoThI
Pazgea 1. DJIEKTPOJIMHAMUKA
Bbubnunorexa [IOK
1.1 MarsuTtHoe 1oJe. DIeKTPOMAarHUTHAS HHIYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97¢
Hroro no paznery 11

Paznea 2. KOJIEBAHUSI U BOJIHBI

bubaunoreka [JOK
21 MexaHuuecKHe 1 JIEKTPOMarHUTHbIE KOJIeOaHMsI 9 1 hitps://m.eds00.ru/7f41c97¢
bubaunoreka [JOK
2.2 MexaHuuecKHe 1 JIEKTPOMAarHUTHBIE BOJIHBI 5 1 hitps://m.eds00.ru/7f41c97¢
Bbubnnorexa [JOK
2.3 Onmika 10 3 https://m.edso0.ru/7f41c97c
Hroro mo paszaeny 24
Pasnea 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBLHOCTH
3.1 OCHOBBI CHIETIMATLHON TEOPUN OTHOCUTEIHLHOCTH 4 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 4

Pasznen 4. KBAHTOBASI ®U3UKA

4.1 DJleMeHTH KBAHTOBOM OIITUKH 6 pribmorexa HOK
' https://m.edsoo.ru/7f41c97c
bubnuoreka [TOK
4.2 Ctpoenue aTroma 4 https://m.edsoo.ru/7f41c97c
Bbubaunorexa [JOK
43 ATOMHOE AApO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMWHU U ACTPOPU3UKHU

Bbubnuoreka [IOK

51 DJeMeHThI aCTPOHOMUH U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7

Pa3zgen 6. OBOBIIIAIOIIEE IOBTOPEHUE
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Hroro mo paznmery 4
PesepBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
MNOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne Tewma yposa KosmuecTBo 4acos DJ1eKTpOHHBIE HU(POBbIE
n/n Bcero Kontposbneie | IIpakTuueckue o0pasoBaTe/IbHbIE
padoThI padoThI pecypcnbl
1 ®usuka — Hayka o npupone. Hayunsie MeTobl TO3HAHUS 1 Bubnmoreka IIOK
OKpYKAIOIIEro Mupa https://m.edsoo.ru/ff0c32e2
5 Ponb 1 MecTo du3uku B popMupOBaHIH COBPEMEHHOW HAYIHOMH 1 Bbubnuoreka [IOK
KapTHHBI MUPA, B IPAKTHYECKOM IEATETBHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
3 Mexanuueckoe aBrxeHrue. OTHOCUTENbHOCTh MEXaHUYECKOTO 1 Bubmmorexa [IOK
nBrkeHns. [lepeMerenne, CKOpoOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPSMOIMHEIHOE ABMKEHUE 1 EH6H_HOTeKa LOK
https://m.edso00.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSIMOJIMHEITHOE TBM)KEHNE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majieHue. Y CKopeHre CBOOOTHOTO MaeHHs 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c39cc
7 Kpusonuneiinoe npuxeHue. J[BUkeHUEe MaTepualbHON TOYKHU 110 1 Bubmmorexa IIOK
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 IIpunnun otHocurensHocTH [anunesd. HepruanbHble CUCTEMBI 1 Bubnmoreka LIOK
orcueTa. [lepBbiii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoii 3akox 1 Bubnmoreka LIOK
HeroToHa 115 MaTepUaNbEHOW TOYKU https://m.edsoo.ru/ff0c3be8
10 Tperwnii 3akoH HploTOHA 17151 MaTepHaIbHBIX TOYEK 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOc3be8
11 3akon BcemupHoro TsaroteHus. Cuna tsokectH. [lepBas kocMudeckas 1 bubnmoreka [JOK
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CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubanoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
yipy Y https://m.edsoo.ru/ffOc3e18
13 Cuna tpenus. Koaddunuent tpenns. Cuiia CONPOTUBICHUS IPU Bubmuoreka [IOK
JIBIHOKEHHH Teja B )KUIKOCTH WM rase https://m.edsoo.ru/ff0c3f76
IoctymarensHOE U BpalaTeIbHOE ABIKEHHUE aOCOIOTHO TBEPIOTO
" }I\/l PHUl il, Pt bubmnorexa IIOK
Tena. MomeHT cuibl. [Ineuo cunbl. YcinoBust paBHOBECHs TBEPIOTO
P PA https://m.edsoo.ru/ff0c41a6
Tena
15 Nmmynsc MaTepHabHON TOYKH, CHCTEMBI MAaTEPHAIBHBIX TOUYCK. Bbubnmoreka [IOK
Vmmysbc cuibl. 3aKOH COXpaHeHUs UMITYJIbCa. PeakTHBHOE BHKEHHUE https://m.edsoo.ru/ff0c43d6
16 PaboTa u MmomrHOCTG cmitbl. KnHeTHUYEeCKast SHEPT U MaTepHaIbHOM Bubmmorexa [IOK
Touku. Teopema 00 N3MEHEHUN KMHETUIECKOW SHEPTUU https://m.edsoo.ru/ff0c4502
[TorenuunansHas sHeprus. [loTeHuuanbHas SHEPTHS YIIPYTO
17 o H . p Hu p yupy 5 Bubmmoreka [IOK
e(hopMHUpOBaHHON NpyXUHBL. [loTeHIMaNbHAsA YHEPTUS Tea BONMU3U
ACPOPMHP Py : P https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTH 3eMITH
IToreHnuanbHbIe U HEMOTEHIHATIbHBIE CUIIBI. CBSI3b pabOTHI
18 ! H pv Bubnnoreka [IOK
HETIOTEHLMAIBHBIX CHUJI C UI3MEHEHNEM MEXaHUYECKO SHEPTHH
H N p https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHMYECKOW IHEPTUI
JlabopatopHas pabota «VcciaemoBanue cBS3U pabOTHI CHITEI C
19 U3MEHEHHEM MEXaHHYCSCKON SHEPTHH Tella Ha IPUMEpPe PACTHKCHUS
PE3UHOBOTO KTyTa»
KonrponsHas padora no teme «KuHemaTuka. JlnHamuka. 3aKoHbI Bubmmorexa [IOK
20
COXpaHEHHS B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHIECKON TEOPHUH. bubnnoreka [TOK
bpoyHnoBckoe nBuwxenue. Auddyszus https://m.edsoo.ru/ff0c4dc2
X . Bbutnmoreka I[IOK
apakTep JBIKCHUS W B3aMMO/ICHCTBYS YacTHIl BenecTBa. Moenu
22 N . https://m.edsoo.ru/ff0c4dc2
CTPOEHMS Ta30B, KUJIKOCTEH U TBEPABIX TEI
Bbubnuoreka [JOK
23 Macca monekyn. KonnuectBo BemiectBa. [locrosanas ABoraapo https://m.edsoo.ru/ff0c4dc?
T .. Bubmmorexa [IOK
erioBoe paBHOoBecue. Temneparypa n e€ usmepenue. lkana
24 https://m.edsoo.ru/ff0c4dc2

temneparyp Lenbcust



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Bbubnuorexa [JOK

25 Wneansuerii raz B MKT. OcHoBHOe ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
26 AOGcomroTHas TeMIepaTypa Kak Mepa cpegHed KHHETHIeCKOH SHEPTUH Bubmmorexa [IOK
JIBIDKCHUS] MOJIeKyYJL. Y paBHeHHe MeneneeBa-Knaneiipona https://m.edsoo.ru/ff0c511e
bubaunorexa [JOK
27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI https://m.e dscl)i).ru Iff0c511e
28 JlabopatopHas pabota «VcciaenoBanne 3aBUICHMOCTH MEXKIY
napamMeTpaMH COCTOSIHUS Pa3pEeKESHHOTO ra3ay»
29 W3omporiecchl B HACATBLHOM Ta3e U UX rpad)uueckoe MpeICTaBICHUE BuGmorexa LIOK
https://m.edsoo.ru/ff0c570e
30 | mmvenenmn Romresrmsnonsora n pibom. Bryrpenmsn e biGnorera LIOK
OIHOATOMHOTO HACATBHOIO 1433 https://m.edsoo.ru/ff0c5952
31 Bunp! rennonepenauun BH6H_HOTeKa [OK
https://m.edsoo.ru/ff0c5c36
30 Y nenbHas TEOEMKOCTh BellecTBa. KoanuecTBo TEII0Th NpU bubaunoreka [JOK
Terronepeaaye. AnuabaTHbIi mporece https://m.edsoo.ru/ff0c5c36
33 [epBrrit 3aK0H TEPMOIMHAMUKH H €r0 IMPUMEHEHIE K H30TIPOIIeccam BH6H_HOT6Ka LOK
https://m.edsoo.ru/ffOc5efc
34 HeoOparumocTs mporieccoB B npupoe. Bropoii 3akon bubnmnoreka [JOK
TEPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
35 Ipunnun neiicteus u KI1J TernnoBoi MalnHbl ]f?;tlgjs]:l;llcr);.eelijasi(.)rﬁ/ffOc 600a
bubnuoreka [TOK
36 uxn Kapro u ero KIIJ https://m.edsoo.ru/ff0c600a
Bbubaunoreka [JOK
37 Dkoornveckue npoOIeMbl TEIIOIHEPTETUKI https://m.edsoo.ru/ff0c600a
38 O6o6maromuii ypok «MomnekyisipHast ¢puzuka. OCHOBBI Bu6mmorexa [IOK
TEPMOIMHAMUKHY https://m.edsoo.ru/ff0c6938
39 KonrponsHas padora no teme «MoiekyinsipHast ¢pusrka. OCHOBBI bubnunorexa [JOK
TEPMOTHHAMUKID) https://m.edsoo.ru/ff0c6a50
40 ITapooOpa3zoBanne u KoHIEH A, VicmapeHue u KureHne bubamnoreka [JOK
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AOCOIOTHAs ¥ OTHOCHUTEIbHAS BIIQ)KHOCTD BO3yxa. HachIeHHbIH bubnunorexa [JOK
41
nap https://m.edsoo.ru/ff0c64d8
42 TBépnoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIHS bubaunorexa [JOK
CBOWMCTB KpuCTAILIOB. JKuakue kpucTamisl. COBpeMEHHBIC MAaTEPUAIBI https://m.edsoo.ru/ffOc65f0
43 [InaBnenue u Kpuctayumsanus. Y [enbHasl TEII0Ta IUIABJICHUS. Bbubnunorexa [JOK
CyOnumarnust https://m.edsoo.ru/ff0c6708
bubaunorexa [JOK
44 YpaBHeHHE TEIIOBOro OanaHca https://m.eds0o.ru/ff0c6820
45 OnexTpuzanus Tei. DIEeKTpUYecKuil 3apsia. JlBa BUaa 3IEKTPUIECKUX Bubmmorexa [IOK
3apsiIoB https://m.edsoo.ru/ffOc6bcc
6 IIpoBOIHUKY, IUANEKTPUKH U MTOITYIPOBOJAHUKH. 3aKOH COXPaHEHUS Bubmmorexa [IOK
DIIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 BzaumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHslil anexTpuyeckuit Bubmmorexa [IOK
3apsin https://m.edsoo.ru/ffOc6ced
48 Hanpspk€HHOCTS anexkTpuyeckoro nois. IIpunnun cynepnozunuu bubnunorexa [JOK
DIIEKTPUUECKHX TT0JIeH. JIMHUHM HAPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cui anekrpoctarngeckoro noss. [loternuan. PazHocts Bubnuorexa IIOK
MIOTEHIIHAJIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHUKY U TUANEKTPUKH B SJIEKTPOCTATUUECKOM ITOJIE. Bubmmorexa [IOK
50
Judnektpudeckas MpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
. bubanorexa [JOK
51 Onextpodukocts. Korercarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpA. DHEPTHsl 3apsKEHHOTO bubamnoreka [JOK
52
KOHIIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopatopHast padoTa "M3MepeHue 31eKTpoEéMKOCTH KOHIeHcaTopa" 1
[TpuHIMD neficTBYUS U TPUMEHEHHE KOHAEHCATOPOB, KOIMPOBAILHOTO Bu6mmorexa [IOK
54 anmnapara, CTpyHHOro npuHTEpa. DJIEeKTPOCTaTHYeCKas 3allIUTa. https://m.edsoo.ru/ffOc74f0
3azemiIeHHE 3IIEKTPONPHOOpPOB
DNEKTPUUECKHA TOK, YCIOBHS €T0 CYIIecTBOBaHUS. [[0CTOSIHHBIN TOK. Bubmmorexa [IOK
55 Cuna toka. Hanpspkenue. Conpotusienue. 3akon OMma Uit y9acTKa https://m.edsoo.ru/ffOc74f0
[eTH
56 ITocnenoBarensHOE, NapanIebHOE, CMELIAHHOE COEAMHEHUE 0.5 bubaunorexa [JOK
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poBOTHHUKOB. JIJabopaTopHas pabota «l3ydeHne cMeIranHOTO
COEJIMHEHUs PE3UCTOPOB»

https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIITHOCTB AJIEKTPUUYECKOr0 TOKa. 3akoH [Ixoyisa-JleHna 1 Bubmmorexa IOK
B P ' Y B https://m.edsoo.ru/ff0c7838
3 o i 5 i . K
5 | sawmanme. Tasoperopun pabor chovepenms STC weroanma | 1 05 Bumonexa LIOK
' PaTOPHAZ b P ' https://m.edsoo.ru/ff0c7ae0
TOKa ¥ €r0 BHYTPEHHET0 COMPOTHBICHUS»
5 " bubnuoreka [IOK
JIEKTPOHHAS IIPOBOJJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb
59 1 https://m.edsoo.ru/ff0c7ae0
COIIPOTHUBIICHHSI METAJUIOB OT TeMneparypsl. CBEpXIpOBOIUMOCTD
bubaunoreka [JOK
60 DNEeKTpUUECKU TOK B Bakyyme. CBOMCTBA 3NEKTPOHHBIX TyYKOB 1 https://m.edsoo.ru/ff0c7ae0
61 [MomynpoBogHMKH, HX COOCTBEHHAS U IPUMECHAs TIPOBOAUMOCTb. 1 Bubmmorexa [IOK
CgoiictBa p—n-nmepexoma. [TomynpoBOIHUKOBBIE TIPUOOPHI https://m.edsoo.ru/ff0c84ae
DNEeKTPUUECKUN TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. Bubmmorexa [IOK
62 1
DJeKTPOTUTHYECKAS TUCCOLHAIUS. DIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba
DneKkTpruuecKuil TOK B razax. CaMoCTOSATENbHBINA U Bubmmoreka [IOK
63 . 1
HECaMOCTOSITENbHBIN pa3psa. Momnuus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DnekTpuueckue MpuOopsl U YCTPOHUCTBA U UX MPAKTUIECKOE 1 bubnunoreka [JOK
npuMenenue. [IpaBuiia TeXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
. Bubnnoreka [IOK
65 O600marmul ypok «IJIeKTPOINHAMUKA» 1 https://m.edsoo.ru/ff0c88be
66 KonTtponsHas pabora o Teme «InekTpocraTika. [1ocTOSHHBIN 1 bubnnorexa IIOK
JIIEKTPUIECKHI TOK. TOKH B PasIMUHBIX CPEIax» https://m.edsoo.ru/ff0c8a8a
bub6 OK
67 Pesepsurbiit ypok. KonTponbpHas padorta o teme "DiekTpoanHamMuka' 1 h:tlp::I;I/(r)?elziascI)_EJ.ru 1Ff0c8C56
Bbutnuoreka I[IOK
P i . i 10
68 e3epBHBII ypok. O6ob6niatomuii ypox o temam 10 xiacca 1 https://m.edsoo.ru/ff0c8fee
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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11 KJIACC

KoanuecTBO yacos

DJIeKTPpOHHBbIEe HH(POBbIE
Ne i/ Tema ypoka KourpoabHbie IpakTnueckune
Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
[MocTosiHHBIC MAarHUTHI M KX B3aUMOJICHCTBHE.
1 MarnutHoe nosie. Bexto MarHI/ITH(iIﬁ WHIYKLIHAA 1 brbmmorexa LIOK
" P Ay KLU https://m.edsoo.ru/ff0c9778
JIuHMY MarHUTHOW WHITYKIHH

5 MarHuTHOe 1oJie IPOBOAHUKA C TOKOM. OTIBIT 1 Bubmmorexa [IOK
Opcreaa. B3aumoeiicTBre NPOBOIHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTopnas pabota «/3ydeHre MarHUTHOTO TIOJIS Bubmmorexa [IOK

3 1 1
KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe

eiicTBue Ma oro 110 a TIPOBOJIHUK C TOKOM.

4 élﬂiaTzP:/mZ ;Hﬁzgor aTr; J;ﬂa: :gofa JiIIjII/tI:cneT OBaﬁI/Ie 1 1 bubmorexa LIOK

N pa. PaTOpHas b 5 https://m.edso0.ru/ff0c9ac0
JEHCTBUS MIOCTOSTHHOTO MarHUTa Ha PaAMKY C TOKOM»
elicTBUE Ma 0ro 110 a K 10C
, | Ao e s :
sDKCHHYO gacTuiry. Cui HIA. Ta CUJIBI
P Y d PRI https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas HHAyKOUA. [IoTOK BeKTOpa
6 MarH:I];Hoﬁ WHIYKIAN IgZ[L(II UHIYKINU 3aK(I;)H 1 bubmorexa LIOK
AYIHH. ALY KLU https://m.edsoo.ru/ff0c9df4
AEeKTPOMarHuTHOH nHAYKIuu Dapanes

7 JlaGoparopnas pabota «MccnenoBanue IBJICHUS 1 1 bubnunoreka [IOK
3NIEKTPOMATrHUTHOW MH/IYKIIUH) https://m.edsoo.ru/ff0cal50
WNunyktuBHOCTS. SIBNeHune camonuaykuuu. 3J1C

8 Cal\/}llg/I/IH KIIUW. DHEPTHUS MaFHI/ITHf)[l}:O IlHonﬂ Ki.IT KA 1 bubamorexa LIOK

JVKIDH. P Y https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE T10JIe
TexHUYECKHE YCTPOWCTBA U UX MIPUMCHCHHE!

9 MTOCTOSTHHBIC MarHUTEHI, JJIEKTPOMATHHUTHI, 1 Bubmmoreka [IOK
JIEKTPOJIBUTATEIb, YCKOPUTEHN 3JIEMEHTapHBIX https://m.edsoo.ru/ff0ca600
4acTHUI, MHAYKIUOHHAS [TeYb
Oo6o0mamIui ypok «MarHuTHOE MOJIE. bubnunoreka [JOK

10 1
DJIeKTPOMAarHUTHAS HHIYKIUS» https://m.edsoo.ru/ff0cab82

11 KonTponbaast paboTta 1o Teme «MarHuTHOE 1oJie. 1 1 bubmmorexa IIOK
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9HeKTpOMaFHI/ITHa§I HWHAYKIUSD)

https://m.edsoo.ru/ff0cad58

CBOGO)IHLIG MEXaHHYECKHE KOJIcOaHMs.

12 r 5 v Bbubnmorexa IIOK
apMOHHMYecKue KonebaHus. YpaBHEHHE
P N P https://m.edsoo.ru/ff0caf06
rapMOHMYECKHX KojeOanuil. [IpeBpaiienue sHepruu
Jlaboparopras padora «HccnenoBanue 3aBUCUMOCTH
13 Ieprosa MajbIX KojJeOaHni rpy3a Ha HUTH OT JUTHHBI
HUTHU U MacChl Tpy3a»
KonebatenpHblil KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUS B nacaJIbHOM
14 KonegleenLHOM KOHTYpE. AHAJIOTHS MEXK T bubmorexa IOK
ype- Y https://m.eds00.ru/ff0ch820
MEXaHUYCCKUMU U JJICKTPOMArHMTHBIMU
KOJICOaHUSIMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B Bubmmorexa [IOK
H/ICILHOM KOJICOaTEeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpeacraBneHune o 3aTyxawoMKX KoJeOaHUsX.
16 Bp Y 6 p Bbubnunoreka [IOK
BIHYXX/ICHHBIC MEXaHHUYEeCKHE KoeOanus. Pe3oHaHc.
Y https://m.edsoo.ru/ffOchbg6
BeIHYy X /1€HHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHHs
[Iepemennsiit Tok. CUHYyCOMIadbHBIA IEPEMEHHBII
17 TOK. MOIITHOCTB IIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U brbmmorexa LIOK
- P i Y https://m.edsoo.ru/ffocbd34
JeHCTBYIOIIEE 3HAUYCHNE CHIIBI TOKA M HANIPSHKCHUS
18 Tpaucdopmarop. [IponsBoacTso, nepegaya u bubnmorexa IIOK
MOTpeOICHHE STIEKTPHIECKOM SHEPTHH https://m.edsoo.ru/ff0cbd34
YcTpoiicTBO U MpaKTHYECKOE TPUMEHEHHE
19 aneTf quCK0r0p3BOHKa TeHe I:TO a TIEPEMEHHOTO bubamorexa LIOK
et ’ patopatiep https://m.edsoo.ru/ff0cc324
TOKa, JINHUI 3JIeKTpoIiepeayd
DKOJIOTHYECKHE PUCKHU TIPH TPOU3BOJICTBE
20 JJIEKTPOdHE rpmpK IBT, g a I/II():HOJII)SOBaHI/Iﬂ bubmorexa LIOK
POSHEPTHIL BYIRIYP y https://m.edsoo.ru/ffO0cc324
JIEKTPOIHEPTHH B IIOBCEHEBHOMN JKH3HU
MexaHuuYeCKHe BOJIHBI, YCIIOBUSI pAaCIIPOCTPAHEHUSI.
21 ITepuoa. CKOpoCTh pacipOCTpaHEHUS U JITUHA BOJTHBI bubmmorexa OK
' ’ https://m.edsoo.ru/ffOcca54
[NonepeuHsle 1 MPOIOIHHBIE BOIHEI
29 3Byk. Ckopocts 3Byka. ' pomkocTs 3Byka. BeicoTa bubmmorexa IIOK

ToHa. TeMOp 3Byka

https://m.edsoo.ru/ffOcccOc
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23 DJIeKTpOMAarHuTHEIE BOJHBL, UX CBOMCTBA M CKOPOCTb. Bbubmmorexa [IOK
[IIkana 3IeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/ff0ccfe0
24 [IpuHumne! paguocsssu U TeneBuacHus. Pasutue Bubmmoreka [IOK
cpeacTB cBsizu. Paguonokanus https://m.edsoo.ru/ffOccfe0
Bbubaunoreka [JOK
25 Kontponsras padora «Komebanns 1 BOTHBI» https://m.edsoo.ru/ff0cc6f8
IIpsimonuHeHOE pacIpOCTPaHEHHE CBETA B
26 ozl:Hopoleoﬁ cpenlz:. T(I:qqublﬁ HCTOYHHUK cBeTa. JIyu Bubamorerca LIOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA. Bubmmorexa [IOK
IMocTpoeHne H300paKCHUIA B MIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
ITpenomnenue ceera. [ToaHOE BHyTpeHHEE
28 o:;)axceﬁne. [IpenenbHsIi yron n}(,)nr;oro BHYTPEHHETO Bubmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
OTpaXEHUS
JlabopaTopHnas pabota «M3mepeHre nokasares Bubnuoreka [IOK
29
TIPETTOMITCHUST CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [TocTpoeHue n300pakeHHit B JIUH3E. bubnunoreka [JOK
dopMyIia TOHKO# JTHH3bL. Y BEIMUEHHE JINH3bI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnast pabota «HMcciaenoBanue CBOMCTB
M300paKeHUH B TMH3AX»
ucnepcus cBeta. CI0XKHBIN cocTaB 6€I0T0 CBeTa.
32 ﬁBeT. J%a6opaTopHa;1 pabota «Habmronenue Bubmmorexa LOK
https://m.edsoo.ru/ffOced22
JICTIEPCHU CBETa»
33 Wnatepdepenmus ceeta. Judpaknus cBeTa. bubnuorexa IIOK
JudpakunonHas peméTka https://m.edsoo.ru/ff0ced22
Bbubnaunoreka [JOK
34 ITonepeunocts cBeTOBBIX BONH. [longpusanus ceera https://m.edsoo.ru/f0cfo2e
35 Ornrudeckue MpuOOPHl M YCTPONUCTBA U YCIOBHUS UX Bubmmoreka [IOK
0€30acHOTO MPUMEHCHHS https://m.edsoo.ru/ffOcf02e
36 I'paHuIBl IPUMEHUMOCTH KIACCUUECKON MEXAHUKH. Bubnmoreka LIOK
IMocTynaTs! criennaibHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTb OJHOBPEMEHHOCTH. 3aMeATICHNE bubmmorexa IIOK

BPEMCHH U COKpALICHUEC AJINHBI

https://m.edsoo.ru/ff0cfa42
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38 DHeprus U UMITYJIbC PETITUBUCTCKOHN YacTHIbl. CBS3b Bbubmmorexa [IOK
Macchl C SHEPTUel U UMITYJILCOM. JHEPTHs ITOKOs https://m.edsoo.ru/ff0cfc68
Kontponsnas padora «Ontuka. OCHOBBI Bbubmmorexa [IOK
39 .
CHeLUanbHOW TEOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. DHeprus u UMITyJIbC Bbubnmorexa [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
a1 OTkpeiTue 1 uccnenoBanue Gotodrpdexra. OmbITH A. Bubmuoreka [IOK
I'. CronetoBa https://m.edsoo.ru/ff0cffc4
42 3akoHsI potodddekra. YpaBHeHHE DHHIITEHHA IS Bubmmorexa [IOK
dororaddexra. «Kpacuast rpanuiia» horospdexra https://m.edsoo.ru/ff0d015e
43 Hasnenune cBeta. OnbiTel I1. H. JIebenena. Bubnmoreka [IOK
XuMHUYECKOe ICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHHUIECKHE yCTPOWCTBA U MMPAKTHIECKOE
44 MIPUMEHEHNE: gozaneMeHT (IE)OTOJ:[aTqHK COJTHEYHAas! bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d04a6
GaTapest, CBETOIANON
45 Peurenue 3a1a4 1o Teme «3JEMEHTHI KBAHTOBOM bubaunoreka [JOK
OIITHKU» https://m.edsoo.ru/ff0d0302
46 Mopgenb aroma Tomcona. OnbiTel Pesepdopaa mo Bubmmorexa [IOK
paccestHuio o-uactuil. [lnanetapHast MOJIEIb aTOMa https://m.edsoo.ru/ff0d091a
Bubnnoreka [IOK
47 Hocrynarei bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u norsnommeHne GOTOHOB IPH MEpexoie
48 aTOI\Za C OZIHOTO ypoI;lHﬂ 3Heq[))r1/m Ha HII))YFOI;'I?BI/I;I bubamorexa LIOK
https://m.edsoo.ru/ff0dOafa
CIEKTPOB
Bonnossle cBoiicTBa yactuul. Bonnsl ne bpoitis.
49 KopnyCKynﬂpHO-BonHOBoﬁH)IyanH?,M. HCHOI})ITaHHoe u bubamorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE U3JIydeHHE
OTkpeITHE pagnoakTHBHOCTH. OTBITH Pesepdopma mo Bubmmorexa IIOK
50 OTIPEICTICHUIO COCTaBa PAIUOAKTHBHOTO HU3JTyUCHHUS https://m.edsoo.ru/ff0d0fd2
CaoiicTsa anbda-, bera-, raMMa-u3nydeHus. Biusane Bubmmorexa IIOK
51
PaJHOaKTHBHOCTH HA YKUBBIC OPTaHU3MBI https://m.edsoo.ru/ff0d0fd2
59 OTkpbITHE IPOTOHA U HelTpoHa. M3oromnsl. Anbda- Bubnmoreka [IOK

pacmiaj. DIeKTpOHHBIA ¥ NO3UTPOHHBIN OeTa-pacma.

https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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l'amma-uznyuenue

SHGPFI/IH CBsI3U HYKJIOHOB B sAp€. ﬂ[[epHI)Ie pcakuunu.

53 q . oot Bbubnuorexa [JOK
epHbIil peakTop. IIpoOaeMEbl, IEpCIEKTUBEI,
Aep P p- P . P https://m.edsoo.ru/ff0d1356
9KOJIOTHYCCKUE ACTICKTHI SACPHON SHEPTETUKU
DneMeHTapHbIe YacTHUIbl. OTKPHITHE MO3UTPOHA.
Metoasl HAOIIOAEHNS U PETUCTPALIMH 3JIEMEHTAPHEIX
54 A K Z[“ 1; Tpatt P Bbubnuorexa [JOK
YaCTHII. bl ¢TOa «DyHIaMeHTaIbLHEIE
B P y YA . https://m.edsoo.ru/ff0d0e38
B3auMoJieiicTBHsA. EMUHCTBO hr3MyecKoi KapTHHBI
MHUpa»
Bup 3B€3gH0T0 HeOa. Co3BE3aMA, APKHE 3BE3BL, bubaunoreka [JOK
55 IJIAHETHI, UX BUAMMOe aBrkeHne. ConHeuHas https://m.edsoo.ru/ff0d0e38
crcTeMa
bubanoreka [JOK
Comnnne. ConHeuHast aKTUBHOCTb. VICTOUHUK SHEPrUH
56 C . https://m.edsoo.ru/ff0d0e38
OJIHIIA U 3BE3]1
3BE3/bI, UX OCHOBHBIE XaPAKTEPUCTUKU. 3BE3/bI bubaunoreka [JOK
57 [JIABHOM TOCIIeI0BaTeNIbHOCTH. BHYTpeHHee cTpoeHue https://m.edsoo.ru/ff0d0e38
3B€31. COBpEeMEHHBIE TIPEACTABICHHUS O
MIPOUCXOXKACHUH U 3Bomonnu CosHIa U 3BE31
Mneunstii [Tyts — nama [NanakTuka. [onoxenune u Bubnuorexa IIOK
58 neuxenne Connna B [anaktuke. [anaktuku. YépHbie https://m.edsoo.ru/ff0d0e38
JIBIPEI B Apax TaJakKTHK
59 Bcenennas. Paz6eranue ramaktuk. Teopus boxpmoro Bubnnorexa LHOK
B3pbIBa. PennkToBoE u3inyyeHue. MeraranakTuka https://m.eds00.ru/ff0d0e38
Bbubaunorexa [JOK
60 Hepemennsie npo06iaeMbl acTpOHOMHU https://m.edsoo.ru/ff0d0e38
61 KontponpHas pabota «IeMEHTHI aCTPOHOMHU H
acTpopU3UKN»
O6o0maromumii ypok. Posb GHU3MKH 1 aCTPOHOMUH B Bubmmorexka [IOK
62 SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COLMAILHOM 1 https://m.edsoo.ru/ff0d1784
STHYECKOU cepax AeSITEIbHOCTH YeIOBEKa
63 O6o06maromuii ypok. Posb 1 MecTo Gu3uku u bubanoreka [JOK
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aCTPOHOMMUH B COBPEMEHHOM Hay4HOH KapTHHE MUpPA

https://m.edsoo.ru/ff0d1784

O06o6maroumii ypok. Pons pusndeckoii Teopun B

bubaunoreka [JOK

64 (hOopMUPOBAHUY MPEICTABICHUI 0 (PU3HICCKOI 1 https://m.edsoo.ru/ff0d1784
KapTHUHE MHpa
Obo06mraromuit ypok. Mecto Gpu3ngeckoi KapTHHBI Bubmmorexa IIOK
65 MUpa B 00ILEeM PsIy COBPEMEHHBIX €CTECTBEHHO- 1 https://m.edsoo.ru/ff0d1784
HayYHBIX NPEICTABICHUH O IPHPOJE
P N bubaunoreka [JOK
€3epBHBIN ypoK. MarHuTHoe 1oie.
66 N 1 https://m.edsoo.ru/ff0d1784
JIEKTPOMAarHUTHAs UHIYKIUS
P o o bubaunoreka [JOK
e3epBHBIN ypok. OnTrka. OCHOBBI ClieHUaIBHON
67 1 https://m.edsoo.ru/ff0d1784
TEOPUH OTHOCUTEIILHOCTH
68 PesepBHbIil ypok. KBaHTOBast hrznka. DeMeHTHI 1 Bubmmorexa [IOK
ACTPOHOMUH U aCTPOPU3HKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI JJ151 YYUEHUKA

» dusuka, 10 xkmace/ Mskumes ['.51., byxosuer b.b., Corckuit H.H. nmox penaknueit
[MapdenTreBoit H.A., AkuronepHoe o6mecTtBo «M3natensctBo «IIpocBerienue»
» ®usuka, 11 xknace/ Msakumes I'.J1., Byxosues b.b., Yapyrun B.M. nox pepaknueit
[MapdenTreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

Ipuaoxenune Nel
KonTtponbHbIe paboThI
Ipuaoxenune Ne2
JlaGopaTopHbIie pabOThI
Ipuaoxenne Ne3

Kputepuu u HOpMBbI OIICeHUBaHUS

Kpurepuu u HOpMbI OLIEHUBAHUS

Ouyenka «5» CTaBUTCS B TOM CJIy4ae, €CJI yJalluics:

* OOHapyXUBaeT MOJHOE MOHUMaHHe (PU3NIECKON CYIIHOCTH pacCMaTPUBAEMbIX SIBICHUN U
3aKOHOMEPHOCTEN, 3HAHME 3aKOHOB M TEOpUM, YMEET MOATBEPAUTh HX KOHKPETHBIMU
MpuMepamMu, IPUMEHUTH B HOBOI CUTYallUH U MPU BHIIIOJHEHUH MPAKTUYECKUX 3aJaHUN.

» JlaeT TOYHOE OMpE/AENIEHUEe W HMCTOJKOBAaHHE OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHil, a
Takke TpaBUIBHOE oOmpeneneHne (U3MUECKUX BEIWYMH, WX EIUHHUI] M CIOCO0O0B
WU3MEPEHMUSL.

* TeXHWYECKH TPAMOTHO BBIMONHIET (DU3MUECKHUE OIBITHI, YEPTEKH, CXEMbl U TpaduKH,
COMYTCTBYIOIIME OTBETY, MPaBUIHHO 3aMUCHIBACT (POPMYIBI, TOIB3YSICh TMPUHSATOM
CUCTEMOH YCIIOBHBIX 0003HAUEHUH.

* IIpu oTBeTe HE MOBTOPSET JIOCIOBHO TEKCT Yy4eOHHKA, a yMeeT OTOoOpaTh TJIaBHOE,
0OHApYKUBAET CAMOCTOSITEIBHOCTh M apTyMEHTUPOBAHHOCTH CYXKJI€HUM, YMEET YCTaHOBUTH
CBSI3b MEX]Iy M3y4aeMbIM W paHee M3YYCHHBIM MaTePHUAJIOM IO Kypcy (U3UKH, a TakkKe C
MaTepuaioM, YCBOSHHBIM MPU U3YUYECHUU JPYTUX CMEKHBIX MPEIMETOB.

*YMeeT  TOAKPENHUTh OTBET  HECJIOXKHBIMU  JIEMOHCTPAITHOHHBIMH OITBITAMU.
* YMeer nenaTh aHaiu3, 0000IIEHHUS U COOCTBEHHBIE BBIBOJIBI MO0 OTMEYAEMOMY BOIPOCY.
*YMeeT CaMOCTOATEIbHO U paIlMOHAIbHO padoTaTh C YYEOHHKOM, JOMOJHHUTEIHHON
JIUTEpaTypou U ClipaBOYHUKAMMU.

Ouyenka «4» CTaBUTCA B TOM Ciydae, €CIM OTBET YJOBJIETBOPSET HA3BAHHBIM BHIIIE
TpeOOBaHUSAM, HO yUAIIHIACS:



* JlomyckaeT oHy HETpyOyro OmMOKY WK He 60jee IBYX HEAOYETOB U MOYKET MX UCIIPABHT
CaMOCTOSITENILHO, HJTM TIPU TIOMOIIH HEOOJIBIION TTOMOIIH YYUTEIS.
* He oOnasaer JOCTaTOYHBIM HABBHIKOM PabOTHI CO CIPABOYHOU JUTEpaTypoil (Hampumep,
YYCHMK YMEeT BCE€ HalTH, NpPaBUIBHO OPHUEHTHPYETCS B CIPABOYHHMKAX, HO paboTaer
MEJIJICHHO).
Ouenka «3» CTaBUTCS B TOM Cllyyae, €CIM Yy4yallUHCs MPaBWIBHO IOHUMAET
(U3NYECKYIO CYIIIHOCTh PACCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO IPU OTBETE:!
* OOHapyXuBaeT OTAEIbHBIE TPOOETBl B YCBOGHHHM CYIIECTBEHHBIX BOIIPOCOB
Kypca (HU3UMKH, HE NPEMATCTBYIOIIME JalbHEHIIEMy YCBOCHHIO IPOrPaAaMMHOTO
MaTepuaa.
* HcnbIThIBaeT  3aTpyAHEHUS B  NPUMEHEHMHM  3HAHMH, HEOOXOAMMBIX  JUIS
pemieHust 3a7ad  PasNUYHBIX THIIOB, TNPU OOBSICHEHUH KOHKPETHBIX (PH3MUECKUX
SBJICHU Ha OCHOBE TEOpUH U 3aKOHOB, WJIM B MOJATBEPXKIECHUU KOHKPETHBIX
MIPUMEPOB MPAKTUUECKOTO MPUMEHEHUS TEOPHil.
* OTBeuyaeT HEMOJIHO Ha BOIPOCHl YUYUTENS, WJIM BOCIPOU3BOAMT COJAEP)KaHUE TEKCTa
y4ueOHHUKa, HO HEJJOCTATOYHO TOHUMAET OT/I€IbHbIEC BaXKHbBIE TIOJIOKEHUS, B 3TOM TEKCTE.
* OGHapy>KMBaeT HEAOCTATOYHOE MOHUMAHUE OT/ACIHHBIX MOJIOKEHUH MTPH BOCIIPOU3BEICHUN
TEeKCTa Y4eOHHMKA, WJIM OTBEYAET HEMOJHO Ha BOMPOCH YUUTENs, JOIMYCKas OJHY - JBE
rpyOble OIHOKH.
Ouenka «2» cTaBUTCS B TOM Clly4yae, €Clid yJaluics:
* He 3HaeT u He MOHUMAET 3HAUYUTENbHYIO NI OCHOBHYIO YacTh IIPOrPaMMHOI0 MaTepuasia B
npejenax NoCTaBIEHHBIX BOIIPOCOB.
* lmeer cmabo chopMupoBaHHBIE W HETONHBIE 3HAHWA M HE YMEET MPHUMEHATh WX K PEUICHHIO
KOHKPETHBIX BOTIPOCOB U 3a]1a4 110 00pasily U K MPOBEJICHUIO OMBITOB.
* Ilpu orBere (Ha OAMH BOIMpPOC) JIOMyCKaeT Ooijiee ABYX TIpyObIX OMIMOOK, KOTOPBIE HE MOMKET
HUCIIPABUTDH AAXKE IIPU IMTOMOIIN YIUTCIIA.
Ouenka nabopamopuvix pabom no gusuxe
Onenka «5» cTaBUTCS B TOM Cllydyae, €Clid yJaruics:
*BBIMIOJTHUI  BCIO paboOTy B TIOJIHOM 00bEMEe C  COONIOJCHHEM  HEOOXOIUMO
MIOCJIEZI0BATEILHOCTU IPOBEACHMSI ONIBITOB U U3MEPEHUI;
*CaMOCTOSTENbHO M pallMOHAIbHO  CMOHTHpOBaJ  HeoOXoAuMoe  000py/lOBaHMUE,
BCE OIBITHl IPOBET B YCIOBUSAX M PEKHUMAX, 0OECIEUMBAIOIIMX MOJYyYEHHE IPABHIbHBIX
PE3yJIbTaTOB U BHIBOJIOB;
* cobmroan TpeboBaHus 6€30NMaCHOCTH TPYA;
*B OTYETE MPAaBUJIBHO M aKKypaTHO BBINOJHUJI BCE 3alMCH, TaOJUIbI, PUCYHKH,
4epTEKH, TpaduKH, BEIYHCICHHUS;
* IPaBUJIHLHO BBIMOJIHIII aHAJIU3 TOTPEIIHOCTEH.
Onenka «4» cTaBUTCS B TOM Ciy4yae, €CIM OBUIM BBIIOJHEHBl TpeOOBaHUS K
OLIEHKE «5», HO y4allluics JOMYCTHII HEAOUYEThl MM HErpyOble OMNOKH.
Onenka «3» CTaBUTCS, €COM  pe3yidbTaT  BBIINOJHEHHOW YacTH  TakOB, YTO
MO3BOJISIET TOJYYUTh IMpaBWIbHBIE BBIBOJABI, HO B XOJA€ TMPOBEACHHUS OMNbITA U
N3MEPEHUIN ObUTH JIOIYILIEHBI OLIMOKHU.



OHeHKa «2» CTaBUTCA, C€CJIM PE3YJIbTAaTbl HC MO3BOJIAIOT CACIATH IMPABUJIBHBIX BBIBOOB,
€CJIK OIIBITHI, USMCPCHHS, BBIYHUCIICHUA, Ha6HIOIIeHI/I$I MIPOU3BOJNINCH HCIIPABHUIILHO. Bo Bcex
CITy4asix OIIGHKa CHMYKACTCS, €CIIM YYCHUK HE COOJI01a TpeOoBaHus OE30IIaCHOCTH TPY/Ia.

B Tex cimywasx, Korja ydanmiics Mmoka3al OpUTHHAIBHBIA MOAX0J] K BBHIMOJIHEHUIO paboThHI,
HO B OTYETE COJICPIKATCS HEJOCTATKH, OLIEHKA 3a BBIMOJIHEHUE Pa0OThl MO YCMOTPEHHIO
YUUTEIS] MOXKET OBITh IMOBBIIICHA IO CPABHEHUIO C YKa3aHHBIMH HOPMaMHU.

Ouenka RUCbMEHHBIX KOHMPOJIbHBIX PAOOM.

Ounenka «5» craBUTCs 3a pa0OTy, BBINOJIHCHHYIO MOJTHOCTHIO 0€3 OIMMOOK U HEJOYETOB.
Ounenka «4» craBUTCS 3a pabOTy, BBHIIOJHEHHYIO MOJHOCTHIO, HO IIPU HaJU4YUU B HEMl He
0osee oHON HeTpyOOii OIMMOKH U OJTHOTO HEloYeTa, He 0oJiee TPEX HEeJJOUETOB.

OuneHka «3» CTaBUTCS, €CIAM YYCHHK MPABUIILHO BBIMOJHII He MeHee 2/3 Bcell pabOThI HIIH
JIOTyCTHJI He OoJyiee oJHOW rpyOod OmmMOKHM W JBYX HEIOYETOB, HEe OoJiee OMHOU rpyOoil M ogHOU
Herpy0oii ommoOKu, He OoJiee TpeX HErpyObIX OIMMOOK, OJJHOW HErpyOOl OMIMOKH M TPEX HEJOYCTOB,
IIpU HAJIMYNUU YCTBIPCX-TIATH HEAOUCTOB.

OueHka «2» CTaBUTCS, €CIU YMCIIO OMUOOK W HEIOYETOB MPEBBICHIO HOPMY IS OIICHKH 3
WIN TPaBUJIBHO BBHIMOJHEHO MeHee 2/3 Bceld paboThl. [l OLEHKH KOHTPOJBHBIX H
MIPOBEPOYHBIX PadOT MO PEHICHUIO 337a4 YA0OHO MOJIb30BATHCA O00OOIIEHHONW MHCTPYKIUEH
IO MPOBEPKE MUCbMEHHBIX PadoT, KOTOpasi MpUBEICHA HIKE.

Ouyenka npakmuyeckux paoom

Ouenka «5» CTaBUTCH, €CIU YyYaIIMICS BBIIOJHAECT paboOTy B TMOJNHOM OOBEeME C
cOOMIOICHUEM HEOOXOIUMOM TMOCIEA0BATEILHOCTU MPOBEACHUS ONBITOB U H3MEpPEHUM;
CaMOCTOATENIbHO U PalMOHAJIBLHO MOHTHPYET HE0o0Xoammoe 0O0OpYy/I0OBaHWE; BCE OIBITHI
MIPOBOJMT B YCIOBUSX U PEKUMAX, 00E€CIIEUUBAIOLIUX MOJIyY€HHUE PABUIBHBIX PE3yIbTaTOB
U BBIBOJIOB; COOJIOJAeT TpeOOBaHMS IMpaBWJI TEXHUKU OE30MacCHOCTH; MPAaBUIBHO U
aKKypaTHO BBIMOJHSET BCE 3alMCH, TAOJIUIbI, pUCYHKH. UepTexu, rpaduKu, BHIYHCICHUS,
MPABUIIBHO BBITIOJHAET aHAJIN3 MOTPEIIHOCTEH.

Ouenka «4» CTaBUTCS, €CITU BBIIIOJIIHEHBI TPEOOBAaHMS K OLIEHKE 5, HO ObLIO TOMYIIEHO J1Ba-
TpHU HeJoueTa, He O6osee 0IHOM HerpyOoi OMMUOKHN M OJTHOTO HE0YeTa.

Ouenka «3» craBUTCA, €l paboTa BBIMOJIHEHA HE TOJHOCTHI0, HO 00bEeM BBIITOJIHEHHOH €€
YaCTH MO3BOJISIET MOJTYYUTh MPABUIIBHBIA PE3YIbTaT U BBIBOJ; WJIM €CJIH B XOJ€ MPOBEACHUS
OTIBITa U U3MEPEHUS ObUTH JOMYIIEHBI OIIUOKH.

OneHka «2» CTaBHUTCS, €CiM paboTa BBIMOJTHEHA HE MOJHOCTHIO WM O0BEM BBITIOJTHCHHON
gacTu pabOT He MO3BOJSET CHENaTh MPABHIBHBIX BBIBOJIOB; WM €CIIH OIBITHI, H3MEPEHHUS,
BBIYHMCIICHH S, HAOJIOIEHUSI TIPOU3BOIUIIUCH HETIPABUIIBHO.

Ilepeuens oumub0K u Hedouemos

['pyObie ommOku

1.He3nanue omnpeneneHrii OCHOBHBIX TMOHATHI, 3aKOHOB, MPaBUJ, OCHOBHBIX IOJOKEHUN
TeopuH, Gopmys, OOMIEMPUHATHIX CHMBOJIOB 0003HAYEHUST (PU3HUUECKUX BEIHYUH, €IUHUI] UX
HU3MEPEHHUS.

2.HeymeHue BbIIETUTH B OTBETE TJIABHOE.

3.HeyMeHue NpuMEHSTh 3HAHUS JIJIS1 PEIICHUS 3a7a9 U 0ObSICHEHUS (PU3UYECKUX SBIICHUN
4.HeymeHue yuTaTh U CTPOUTH TpadUKH U MPUHIIUITAATHHBIE CXEMBI.

5.HeymeHune noAroToBuTh K paboTe YCTaHOBKY WU JabopaTopHoe 000pyaOBaHUE, TPOBECTU
OTIBIT, HEOOXOIMMBIE PACUEThI, MJIM UCIIOJIb30BATh MOJYYCHHBIE TAHHBIC 1S BBIBOIOB.
6.HeOpexnoe oTHOmeHne K JgaboparopHOMy OOOpYAOBAaHHIO U  U3MEPHUTENIbHBIM
npubopam.

7.HeyMeHue onpenenuTh MoKa3aHue U3MEPUTEIBHOTO Mpruoopa.

8.Hapymenue TpeboBaHuit mpaBuil 6€30MaCHOTO TPY/Ia MPU BHITOTHEHUH SKCIIEPUMEHTA.
Herpy0sie ommboku



1. Herounoctu (bopMyIHPOBOK, ONpENEICHUN,  IOHATUH,  3aKOHOB,  TEOPHI,
BbI3BAaHHbIC HEIIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB ONPEAEISIEMOr0  IOHATHSA,
omKOKM,  BbI3BAaHHBIC  HECOONIOACHHWEM  YCIOBMH  MNPOBEACHUH  ONBITA  WIH
HU3MEpPEHUI.

2. OmmOKN B YCIOBHBIX OOO3HAYEHHMAX HA MPUHIUNHAIBHBIX CXEMaxX, HETOYHOCTH
qyepTexkeil, rpaduKoB, CXEM.

3. Ilpomyck WA HETOYHOE  HANMCAHWE  HAUMEHOBAaHWN  €IMHUI]  (DU3HYECKHX
BEJIMYUH.

4. HepamuoHalbHBIH BEIOOp X0/1a peIIeHus!.

Henouertn!

l.HepanmonanbHple  3alUCHM  TpU  BBIYMCIICHUSX, HEpAIlMOHAIbHbIE  TPUEMBI
BBIUMCIICHUH, IPe0Opa30oBaHuil U pelIeHUH 3a1au.

2. Apudpmernueckue OmMUOKM B BBIYUCICHHSX, €CIM OTH OMMOKH Tpybo He
HCKa)Kal0T PEaIbHOCTb MOJYYEHHOT0 pe3ysbTara.

3.01nenpHbIe OTPEUTHOCTH B (HOPMYITHUPOBKE BOIIPOCA UITH OTBETA.

4. HeOpesxHoe BBINIOJIHEHUE 3anuceil, yepTexeil, cxeM, rpadukos.

5.0pdorpaduueckrie U MyHKTYallMOHHBIE OLTHOKH.

Ouenka ycmuvlx omeenoe

Ouenka «5» CTaBUTCS B TOM Cllydae, €ClI yJaluucs:

a) 0OHapyKMBAET MOJIHOE MOHUMaHue (PU3NYECKON CYIIHOCTH PacCMaTPUBAEMBIX SBJICHUH U
3aKOHOMEPHOCTEH;

0) mJaeT TOYHOE ONpEJeNieHMe W HCTOJIKOBAHHME OCHOBHBIX IIOHSATHM, 3aKOHOB,
TEOpUHM, a TaKXKe I[paBWIbHOE OIpeleleHue (U3MUECKUX BEJIWYMH, HUX EIUHHI U
CIOCO0OB U3MEPEHUS;

B) TEXHUYECKH TIPaMOTHO  BBINOJHSAET (PU3NYECKUE  OMBITHI, YEPTEKH, CXEMBI,
rpaduKy, COMyTCTBYIOIINE OTBETY, MIPABUIILHO 3aIIUCHIBACT (POPMYJIBI, MOJIb3YSCH MPUHSATOM
CHUCTEMOH YCITOBHBIX 0003HAUYCHMIA;

I) I[pU OTBETe HE TMOBTOPSIET JOCIOBHO TEKCT YydeOHMKa, a ymeeT oTolpartb
IJIABHOE, oOHapyXH1BaeT CaMOCTOSTEIIBHOCTD u apryMEHTHUPOBAaHHOCTb
CYXJIECHHMHM, yMEET YCTAaHOBUTb CBS3b MEXKIY H3Yy4aeMbIM U paHEe HN3YYECHHBIM
MaTepuajoM MO Kypcy (u3uku, a Takke C MaTepuajioM, YCBOEHHBIM IIpU
U3Y4YEHHUH JPYTUX CMEKHBIX [IPEIMETOB;

) yMEeT TMOJAKPENUTb OTBET  HECIOXHBIMH  JEMOHCTPALlMOHHBIMU  ONBITAMU;
€) yMeeT Jenarh aHaiu3, OO0O0OIIeHHMs M COOCTBEHHbIE BBIBOJBI IO JaHHOMY
BOIIPOCY;

K)  yMeeT  CaMOCTOATENbHO M palMOHaJIbHO  paboTaTh € y4eOHUKOM,
JIOTIOJIHUTEIBHOM JINTEPATypO U CIIPABOYHUKAMU.

Onenka «4» craBuUTCd B TOM Cly4ae, €CIM OTBET YIOBJIETBOPSET HAa3BaHHBIM
BbIIII€ TPEOOBAHUIM, HO YJallluHCs:

a) JIOMyCKaeT OJHY He rpyOyro OomuOKy iy He Oosee JIBYX HEJOYETOB U MOXKET HX
UCIPABUTh CAMOCTOSATEIBHO, WIIH ITPU HEOOJBIIION TOMOIIM YUUTES;

0) He 00iaaeT J0CTaTOUYHBIMU HAaBBIKAMU pabOTHI CO CIPABOYHOU JIUTEPATypoil (Harmpumep,
YUYEHUK yMEeT BC€ HaWTH, MPaBWIbHO OPHUEHTUPYETCS B CIpPaBOYHHMKAX, HO paboTaer
MEJIJICHHO).

Onenka «3» CTaBUTCI B TOM Cllydae, €CIHM YYalIWiCsS TPABHIBHO ITOHUMAET
(U3NYECKYIO CYIIIHOCTh PACCMATPUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO IPU OTBETE:

a) oOOHapy>XKUBaeT OTJelbHbIe TpPoOeNbl B YCBOGHMHM CYIIECTBEHHBIX  BOIPOCOB
Kypca (QHU3UMKHM, HE NpPENIATCTBYIOIIME JajbHEHIIeMy YCBOEHHIO IPOTrPaMMHOIO
Marepuana;



0) MCHBITHIBACT 3aTPyIHEHHUS B MPUMEHEHHM 3HAHUH, HEOOXOMUMBIX JUIS pEIICHUs 3a/1ad
pa3IUYHbIX TUIIOB, IPU OOBACHEHUH KOHKPETHBIX (PM3NYECKUX SBJICHUN HAa OCHOBE TEOPUU U
3aKOHOB, WJIM B TOATBEP)KICHHH KOHKPETHBIX HPUMEPOB TMPAKTHUYECKOTO MPUMEHEHHS
TEopuH,

B) OTBEYaeT HEMOJHO Ha BONpOCchl yumtens ( yImyckass ©  OCHOBHOE), WU
BOCIIPOM3BOJUT  COACp)KAHUE  TEKCTa  ydyeOHMKA, HO  HEJOCTaTOYHO  IIOHUMAeT
OTICNbHBIC  TOJIOKEHHUS,  HMMEIOIIMEe  BaXHOE  3HAYEHHE B 3TOM  TEKCTe,
r) OOHapyXHBaeT  HEJOCTaTOYHOE IIOHMMAaHME  OTAEIbHBIX  MOJOXKEHUH  Ipu
BOCIIPOM3BEICHUH TEKCTa y4eOHUKA, HJIM OTBEYAET HEMOJIHO HAa BOMIPOCHI YUUTENs, JOMyCKas
OJIHY-/IBE€ TPYOBIC OIIMOKH.

Onenka «2» cTaBUTCS B TOM ClIy4ae, €ClIM YYEHUK:

a) HE 3HAeT M HE IOHUMAET 3HAYUTENbHYI0 WJIM OCHOBHYIO 4YacTh MPOTrPaMMHOIO
MaTepuaia B Ipejieiax MoCTaBIEHHbBIX BOIIPOCOB,

0) uiu uMeet c1abo chopMyIMPOBAHHBIE U HENOJIHBIC 3HAHUS U HE YMEET MPUMEHATh UX K
pEIIEeHIIO KOHKPETHBIX BOIIPOCOB U 3371a4 10 00pasily U K MPOBEACHHUIO OIBITOB;

B) WIM IpU OTBETE JOMycKaeT Oojee JAByX TIpyObIX OIIMOOK, KOTOpbIE HE MOXET
UCIPABUTh J1a)Ke IPU HOMOIIY YUUTEIIS.



