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YBaxkaemsbiid Auzop KiumGuenny!

[Iponry Bac okaszaTh conelcTBUE B PaCIPOCTPAHEHHUH CPE/IH JUPEKTOPOB MIKOJI, YUHTEIEH (DU3UKH,
MaTeMaTHKH, WH(GOPMATHKY ¥ XMMUH Bairero perrona faHHoro miuckMa o Habope B 3a0unyro ¢usuxo-
TeXHHYecKyr0 mKojxyy MOTH na 2021-2022 yueousbtii roa. O6ydueHue GecIuiaTHOE.

3OTHI yememno pabotaeT ¢ 1966 roma. OOydeHue BemETCS IO YETHIPEM MpeaMETaM HAyJHO-
TEXHMYECKONW HANpPABIEHHOCTH — (Qu3MKe, MaTeMaTHKe, XUMHA ¥ HHOGOPMATHKE IO EIUHBLIM
0OpasoBaTebHEIM porpamMMam. ExerozHo B mmkoite o6ydaercs okono 20 TIC. YenoBek. [IpakTHUeCKy Bee
BBIIYCKHHKH ITOCTYIIAfOT B BEYIIHE BY3bI CTPAHBI, IPUIEM 0K0JI0 80% M3 HUX — B MECTHBIE BY3EL

Ha saouriom otaenennu (8 495 408-51-45) yueunx B TeueHre yieGHOro ToIa B COOTBETCTBHE € hporpaMMoﬁ ndnyqaer
B IMYHOM KabuHeTe Ha caiite https:/zftsh.online gocTynm x 3agaHusaM 1Mo U3yYaeMbIM NPEIMETaM, BHIIONHAET HX HA CaliTe C
TIOMOLIBIO BCTPOCHHOTO PENAKTOPpa WK Iy TEM NPUKPEIUICHUS CKaH-KOAH Wik doTorpaduil paboT, BEIIONHEHHBIX B TETPAIM.
PaboTsl IpoBepsIOT Ha caliTe 3aKPEINIEHHEIE 3a y4eHrKoM npenoxasatenu 3O TLLL Moce TIPOBEPKH YYEHHUK BUIUT CBOIO paboTy
C pelleH3Mer U aBTOPCKUMH PEIIeHUAME KOHTPOJIBHOM 9acTH 3aJaHuS.

Ha ouno-320uHOM oTaenennn (8 498 744-63-51) 3aHATHA C YUAIOUMHCS [0 TEM Ke IIpOrpaMMaM IPOBOIST
NpPeToIaBaTe)Id 110 (PHU3KKe, MaTeMaTHKe, HHGOPMAaTHKEe W XUMHHU B 06IIe06pa3oBaTEIbHEIX YupexaeHuax Ha Mectax. Onu B
TeUeHHe Y4eGHOro rofa Taxke IMONYYaKOT BECh HEOOXOIUMBIH yIeGHO-METONMIECKUH matepran 3OTLU. [lanHple 3aHATHA
OPTaHH3YIOTCH KaK (haKyTbTaTUBHBIE.

‘[ MKOMBHUKOB M yuuTenelt paGoTaeT GecIuiaTHbIi ORaitH-NeKTopiA. JIeKIHK YATAIOT npenogasaren MOTH.

Mb1 3auHTEpECOBAHEL, YTOGE MIKOMLHEKA 7-10 KIIacCOB, JKeNAIONIHE HONYYNUTh JOTONHATEIHHOS
obpasoBanre Mo (u3MKe, MaTeMaTHKe, XUMHY ¥ HHPOPMATHKE, BOBpeMs y3Hanu o Habope B 3OTIII,
YCOCINMHO  BBIIOJHUNM  BCTYUHUTENLHOE 3aJaHue B  (opmare OHIAHH-OMMMMMAALI Ha  caiiTe
https://zftsh.online. Onummuana crapryer 22.03.2021 B 9.00 u 3akonunTes 28.03.2021 5 21.00 (Bpems
"MOCKOBCKOE€). ‘

JIns  04HO-3209HOrO  OTHCNEHHsS BCTYIHUTENBHOE 3alaHHe OymeT pasMeImeHo Ha  caifTe
http://www.school.mipt.ru 29 mapra u 6yner moctynszo 10 30 Mas.

Ipunoxenws: 1. TIporpammer 3OTII o duskke, MaTeMaTrke, HHGOPMATHKE U XHMHAK;
2. Ilnan JekTopus.
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MuHucTEpCTBO HAYKM M BbIciero oopasosanns Poccuiickoli ®enepanun
MockoBcknit Pu3HKO-TeXHHYECKHH HHCTHTYT
(HALMOHANBLHBIH HCCIE10BATEIbCKUAH YHUBEPCHTET)
«3aounas pU3HKO-TEXHHYECKAS IIKOJI2»

IIporpamma no pusuke
Ha 2020-2021 yuebHbIi rog

TlosicuuTeALHAN 3aANUCKA

B cBs3M ¢ NOCTaHOBKOH 3ala¥M «CO30AHUA CUCMEMbL CREYUATUSUPOSAHHOU NOO20MOEKU 8 CHAPUWUX KIACCAX
061eobpazosamenvHOl  WKOMbL,  OPUEHMUPOBAHHON HA  UHOUBUOYANIU3AYUIO ObYYeHUs U  COYUANUIAYUIO
obyyarowuxcs, ..., ompabomxu 2ubKkoU cucmemvl npogunell U Koomepayuu cmapuieti CMYNeHU UIKONbL C
VUDEIICOCHUAMYU — HAYANIBHO20, CpedHe20 U  blCUte20 Npo@eccuoHanvHozo obpazosanusy (PacmopsxeHue
IIpasurensctBa PO ot 29.12.2001 Nel756-p) cranoBUTCS aKTyalnbHOM pealu3anyis KOHLENLIHH IIPOQUIBHOTO
o6y4eHHs Kak cpeAcTsa AuddepeHpalyi U HHIUBUIY ATTH3ALIH 00yUEeHH S, TO3BOJIAIOIIETro 00JIee MOIHO YUUTHIBATH
MHTEPECHI, CKIIOHHOCTH U CIIOCOBHOCTH YUYAIUXCSA, CO3MaBaTh YCIOBUA VI OBYUYeHHs MKOJIHUKOB B COOTBETCTBHH
C MX UHTepecaMH U HAMEPEHUSIMU B OTHOIICHHH IPOJOIDKEHHS 00pa3oBaHus.

B cootBercTBUM ¢ «KoHUenmuel npoduiapHOro o6ydeHus Ha cTapiieii cTyrenn obmmero o0pa3soBaHus» Hepexon
K MNpodHIbHOMY OOYUYEHHIO IIO3BOJISIET CYIISCTBEHHO PAaCIIMPUTh BO3MOXKHOCTH BBICTPAHBAHHA YYCHHKOM
HMHIUBUIYaIIbHOH 00pa3oBaTeIbHOM TPASKTOPHHU H TIPECIeyYeT CIICAYIOIHE OCHOBHBIC TIETTH:

— ofecrieunTh yriyOnEHHOE U3yUeHHe OTACTBHBIX MPEAMETOB IPOrPaMMBbI IIOJTHOTO 06IIero 06pa3oBaHus;

— CcO3JaTh YCIOBUS JJis CyIUECTBEHHOHM muddepeHIManMy comepkaHus OOYHeHHs CTaplIeKIIACCHUKOB C
IIMPOKHUMH M THOKUMH BO3MOXKHOCTSIMH IIOCTPOSHHS HHANBHU/Y ATBHBIX 00pa30BaTENbHBIX IPOrPamMM;

— CrocoGCTBOBaTh YCTAHOBJICHHIO DPABHOTO JOCTYNA K IOMHOUCHHOMY OGDPa3’0OBAaHMIO PasHbIM KATETOPHIM
00yHaOIIMXCs B COOTBETCTBHH C UX CHIOCOOHOCTSIMH, HHAMBUIYATEHEIMM CKJIOHHOCTAMM M MOTPEGHOCTAM;

— ofecneunTs NPeeMCTBEHHOCTh MeXIy OOIMM M HpodeccHoHanbHEIM obpasosanueM, 6osee > ekTUBHO
NIOATOTOBHTH BBIITyCKHHKOB IIKOJIBI K OCBOSHMIO IIPOrPaMM BBICLIETO MPO(PECCHOHABHOTO 06pa3sOBaHHUS.

3aouHasd (U3UKO-TEXHHYeCcKas MIKoia MOCKOBCKOrO —(U3MKO-TEXHMYECKOTO HHCTHTYTa (HAIHOHATBHO-
HCCIIENOBATEIBCKOI0 YHUBEpcHUTeTa) (nanee — Illkona) ¢ MoMeHTa CBOero BO3HHMKHOBeHHs B 1966 romy, peruas
YKa3aHHBIE 3adaqd MyTEM DPA3BUTHs U HENPEPHLIBHOIO COBEPIIECHCTBOBAHHMS METONOB M (JOPM JUCTAHIIMOHHOTO
IPO(HIBHOTO JOMOJHUTENLHOrO 06pa30BaHHys, IpeaIaraet yuampmess 8 — 11-x kaccoB o61eo6pa3oBaTebHBIX
YUPEKICHAN YCIOBUS [JI PeaM3alMi UMM CBOMX HHTEPECOB, CIIOCOOGHOCTeH W AaibHEMIMX (MOCIEIKONbHBIX)
JKU3HCHHBIX IUIAHOB. ExXeroHoe aHKeTHpOBaHHE YYEHHKOB M BBITYCKHMKOB LIIKOJIBI MOKA3bIBAET HECOMHEHHYIO
NpaBUIEHOCTh IOCTAHOBKM M PEINEHHUs BONPOca 00 yriayONEHHOM HM3YYeHHH MMEHHO TeX HPEIMETOB, KOTOPHIE
BBIOMPAIOTCS UMM IS JaNbHeHIell CeLHaIn3alii ¥ COOTBETCTBYIOT CTPYKTYpe MX OGpasoBaTeIbHBIX M 3KH3-
HEHHBIX YCTAHOBOK.

llpennaraemple OpUrMHANbHEIE NPOGIIIBHEIC IONOIHHTEIbHbE 06pa3oBaTebHble MPOrPAMMBI O (HU3HKE,
MaTeMaTHKe, HHPOpMaTHKe U XUMHU 11 8 — 11 kitaccoB, HanpaBiieHsl Ha

— OKasaHue OOyYaroIMMCs KBATH(HMIMPOBAHHOH TOMOIIM B PACIIMPEHHM, YITYONEHHH, CHCTEMATH3ALHH W
000061IIeHHH MX 3HAHHH 110 3THM TIPEMETAM;

— pasBUTHE y 00y4aromuxcsi HHTYHMIUH, (OPMaIbHO-IOMMYECKOTO ¥ ATOPHTMHUECKOrO MBIIUIEHHS, HaBBIKOB
MOJIEIMPOBAHMNS, UCIIOIL30BAHMA MaTeMATUIECKAX METONOB JIUIT U3YUEHHS CMEXKHEIX. MCUMILIHH;

— dopmupoBaHue B mpolecce OOYHEeHMs [IO3HABATENBHOM AKTUBHOCTH, YMEHMs IPUOOPETaTh M TBOPYECKU
pacropspKaThes MMOTYy4YEHHBIMI 3HAHHAMH, TOTPEOHOCTEH K HayIHO-HCCISOBATENILCKOM NeSTeIbHOCTH B MPOLIECCE
AKTMBHOW CaMOCTOSTENLHOM paboThl, K IIPOJOIDKEHUIO 00pa30BaHHsI U CaMOOOPa3OBaHHIO.

3agauu nporpamMmsl

Ilpu orbope yueOHOro MaTepuasa MporpaMM YUHUTHIBAIUCH PUHIMITEL Hayurocmy (O3HAKOMIIEHHE C HAyYHBIMH
(baxramu, HOHATUAMH, 3aKOHAMH, TEOPHIMH); PyHOamenmanvrocmuy (00beuHeHne y4eOHOro MaTepraia Ha OCHOBE
Hay4HBIX (aKTOB, GyHAAMEHTAJIBHBIX OHATHI U BEJIMYHH, TEOPETHYECKUX MOJIENEH, 3aKOHOB, YPAaBHEHHIA, TEOPHIL);
yenocmuocmy (GOPMHpPOBaHHE ULEJIOCTHOM KapTHHEI MHpA), MpPeeMCMEeHHOCmU U HenpepwvigHocmu (Y4ET
NpeALIECTBYIOIIEH MOArOTOBKH YUAIUXCA); cucmemamuurocmuy u docmynnocmu (M3JI0KeHHe y4eOHOro MaTteprana
B COOTBETCTBUH CO CJIOXMBIISHCS JIOTHKOH ¥ YPOBHEM pa3BUTHS ydamuxcs). Takol MoIxo 1 Mo3BoIIeT peaju30BaTh
CTYIEHYaTOe MOCTPOSHUE KYPCOB JUCIHWIUIMH, KOTJa Y4eOHBIH MaTepHall M3ydacTcsl MOCTEIICHHO Ha HECKONBKUX
YPOBHSX (CTYNEHSX) ¢ MOCJIeHOBATEIBHAIM YIITyONeHHEM H pacliipeHHEM paccMaTpUBAEMBIX BOIIPOCOB.



Mexannsm pean3anun

Peanuzanus mpernaraeMplX OporpaMm IpeXycMaTpuBaeT BO3MOXKHOCTE Hauana oOyueHus ¢ mo6oi cTymenu (¢
mob0oro M3 yKa3aHHBIX KJIAacCOB), He HaHOCA CKONb-HUOYIb OILIyTHMOro ymepba KadecTBYy oOpasoBaHMsA, U
cnoco6cTByeT GOPMHUPOBAHMIO Y YHALHXCS

— 3HaHMI 00 SKCIIEPUMEHTAIBHBIX (aKTaX, MOHATHIX, 3aKOHAX, TCOPHSIX;

— OOIIEHAYYHBIX ¥ HHTEJUIEKTYJIbHBIX YMEHHIA,

— HaBBIKOB CAMOCTOSTEIHHOTO NPHOOPETEeHH)S, TIOMOTHEHUS U TBOPYECKOrO IPHUMEHEHHS CBOMX 3HAHM.

B uactu obecnedyenus ¢opMUpoBaHUS OOIIEHAYYHHIX M HHTEIUIEKTYaJIBHBIX YMEHHH OCHOBHOE BHHMMAaHHE
YAJAETCH HAXOXKAECHUIO CXOJCTB U PasIuYMi B T€X WM MHBIX IPOLeccax U SBICHHAX, TOYHOMY YIOTPeOIEHHIO U
HHTEpIIpeTalliy HayIHBIX OHSTHH 1 CHMBOJIOB HA OCHOBE YETKO YCBOSHHBIX ONPEACTICHHH U BIyMYHBOTO H3yUEHHS
COOTBETCTBYIOIIETO TEOPETHHECKOTO MaTepuaiia, YOeIUTEIbHOMY (BpasyMHUTeFHOMY) 000CHOBaHMIO COOCTBEHHOM
TOYKH 3pPEHUS, YMEHHIO U3BJIEKaTh HHGOPMAIMIO U3 Pa3TIMYHEIX HCTOYHHKOB.

B npornecce peanuzaiiuy nporpamMM BaKHOE 3HAYCHHUS NPUIASTCH MPAaKTHKe penieHns 3a1ad. B kKaxnoM yueOHo-
METOAMYECKOM IIOCOOMM IIOC/E H3JIOKEHHs] COOTBETCTBYIOLIETO TEOPETHHYECKOro Marepuaia Mpelararorces
KOHTPOJBHEIE BONPOCH M 3aJa4yd JUIS CAMOCTOATENIHOTO PELIeHHs, BKIFOYAIOIIME CHCTEMY KaueCTBEHHEBIX,
TEOPEeTHUYECKUX U PacuéTHBIX 3anaHuil. B uenoM ydeGHO-MeTonUueckue MaTepuaisl (3aJaHud) B COOTBETCTBHH C
nporpammamu L1Ikosel conepxar B cede

— M3NI0XKEeHHE TEOPETHUECKUX BOIIPOCOB (DPU3UKH ¥ MaTeMAaTHKH, OTHOCAIIMXCS K TEMe JaHHOTO 3aIaHHs;

— MIPEMEPH! OTBETOB Ha KOHTPOJIEHBIE BOTIPOCH! M IIPUMEPHI 3a4a4 10 TEMe 3aJaHus ¢ MOJpOOHBIMHU PEIISHUSAMHY;

— KOHTPOJIbHBIE BOIPOCHI M 3aadyl PasHOro YpPOBHs CIOKHOCTH 0e3 OTBETOB M pelleHHi (KOHTpOJIbHAS 4acTh
3a/IaHuA JJI1 CAMOCTOSTEILHOTO PeLIeH s ) 110 TeMe JaHHOTO 3a[aHus;

— CIIMCOK PEeKOMEHyEMOH H HMCTIONB30BaHHOM JTUTEpaTypEL.

Conep:xaHne nporpaMmel

3amanus COCTABIISIOTCS TaKMM 00pa3oM, YTOOb! IPUBHUTh YUSHHKY HAaBBIKH CAMOCTOATENLHOM TBOpUECKO# paboTsl,
NOMOYs YETKO M TPAMOTHO M3/1afaTh CBOM MEIC/H, pacckasaTh O BeH[aX, 9acTO OCTAIOUIUXCS 33 CTPAHHIAMH
IIKOJBHBIX YUEOHHUKOB. Pa3paGoTKy 3amaHuii OCYIIECTBIIOT Npenoaasareny kadeap obmeil GpH3uKM M BHICIIEH
MATEMATHKH U COTPYIHHKA MOCKOBCKOrO (PH3HKO-TeXHMYECKOrO MHCTUTYTa (HAal[MOHAJIBHBIA MCCIIEI0OBATENLCKHA
YHHBEPCHTETA), a TAKKe COTPYAHHMKU U npenomaparend Ilkonel m apyrue crnemuanuctsl. OHH e COCTAaBISIOT
0/ipOGHEIE PEIEHHS KOHTPOIBHOM YacTH Ka)KIOTo 3afaBus (OTBEThl Ha KOHTPOJBHBIE BONIPOCHI U PEIeHMS 3a/1a4)
¥ KpaTKHe PEKOMEHIALMH T10 IPOBEPKE 1 OLIEHKE JAHHOTO 3aaHus Ui npernofasareneit IIKobL.

IIpe/araeMsle NPOTPaMMBI  SBISIOTCS EIUHBIME 0OPa3oBATENBHBIME HpPOrpaMMamMH JUis TPEX y4eOHBIX
OTJ/IeNeH H, cyimecTByomux B lkore:

— 3204HOTO (MHAMBUAYaIbHOE O0yUeHue);

— 04YHO-3304HOTO (00yueHHe B (aKyIbTaTUBHBIX FPYIINAX);

— 04HOTO (BeUepHHE KOHCY/IbTallHOHHBIE ITyHKTHI).

Konp4ecTBO 3a1aHMii IO KOKIOMY KJIACCy B TOJ IPUBOAUTCA B CIIEAYFOIIEH Tabiuie:

VyeOHble KonuuecTBO 3aaunii Mo KjlaccaM B roJ
MPeaMETEI 8 xacc 9 xace 10 xmacc 11 ximacc
dusrxa 5 6 6 7
Martemaruxa 6 7 7 8
Hudopmatnka 4 4 5
Xumus 4 4 4
Bcero 11 21 21 24
Hroro ' 77

Bce 3amaBus Iy6imKyioTes Ha caiite IlIkomel hitp://www.school.mipt.ru n zftsh.online. Tam sxe pasmemena
undopmanys 06 oraeneHuax IIkomsl, 0 MEPOIPUATHAX, IPOBOANUMBIX [xomnoit u MOTH.




8 kiace

1. I'napocraTnka. A3pocTaTHKA

XKunxoctu u rasel. TekydecTs. JlaBieHue B )KUIKOCTH U rase. 3akoH Ilackand. ['mapocratuyeckoe napieHHe. .
Coobmaromuecs cocyasl. Atmocdeproe napienue. 3akoH Apxumena. [lnasanue Ten. BosayxormiaBanue.

TIpumeps! penenus 3aa4. KOHTPOJIBHBIEC BONIPOCH! M 33/1a9H VIS CAMOCTOSATENIBHOTO PEIICHUS.
(B.H. Yusuinén)

2. TenjoBoble ABJEHHS

TemmepaTypa 1 Ter10Boe paBHOBecHe. TepMOCKOIBI M TepMOMETpEL. BHyTperHsas sHeprus tena. Temonepeaaya.
Termwtora u pabota. KonuuectBo Temnotsl. TemoéMKOCTs. Y AebHas TEMI0Ta CrOpaHus TOIUINBA.
ITprmeps! penreHust 3a1a4. KOHTPOJIBbHBIE BONPOCH M 3a/1a4M JUIA CAMOCTOATEBHOTO PELIeHHS.

(A.3. Hycparynnun)
3. DnexkTpUYecKUe ABJICHHNA

CratuuecKkoe 3JIEKTpHYECTBO. ONeKTpuueckuit 3apsi. OOBICHeHHe SBIEHUS SnekTpusaluy. [IpoBomHukd U
M30JITOPBL. 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsaa. B3auMoieHCTBHE 3apSIKEHHBIX TeNl. DIEKTPHIECKOe II0JIe.

DnekTprYeckui TOK B ipoBoauukax. CHila H INIOTHOCTB TOKA. DNeKTpudecKue neny. MCTOUHMKY 3JIeKTPHIeCKOro
TOKa.

DrexTpHUecKoe HanpsokeHue. PaGoTa M MOLIHOCTB 3JeKTpuyeckoro Toka. Termosoe aeiicTeue Toka. 3akon Oma.

DnekTpuyeckoe conpoTusienue. 3akoH Jhkoyns-JleHna. Pacu$T conpoTuBieHMsS NPOBOJHUKA. YIENBHOS
conportusiedre. CoeMHEHHs IPOBOJHUKOB B 3JJIEKTPUUYECKOH uenu. KisMepeHwe CHIbI TOKA M HAIPSOKEHUS.
AwMriepMeTp B BOJIIBTMETD.

HpI/IMepI:I peuieHud 3agadq. KOHTpOHI:HBIe BOIIPOCEHI U 3a/1a49M IJEL CaMOCTOATEIIbHOI'O PEHICHUS.
(B.H. TTimac)

4. 3aK0HBI OTPaKEeBUsI H IPeJIOMJICHAA CBeTa

TIpsamonuHeiinoe pacrpoctpanenus ceeta. Kamepa-o6ckypa. 3axoH oTpaxenus. IInockue 3epkana. Cucrema AByX
sepkai. [Ipeomiienre cBeta. SIBjeHHe MOTHOTO oTpakeHue. Kaxymascs rimyonusa Bogoéma.

IMpumeps! peliieHns 3aaay. KOHTPOJILHBIE BOIIPOCH U 33424 U1 CAMOCTOSATENBHOIO PEIIEHHS.

(A.3. HycparysuimH)
5. ToHkue JHH3BI

IIpenomienue cBera Ha TOHKOM KiMHE. ToHkas nuH3a. QOKYCHBIE pPacCTOSHMA IUIOCKOBBIITYKJIOW JIMH3BIL.
DopMysbl TOHKOM cobmparomieil ¥ TOHKOH paccenBaronied suH3. IlocTpoeHne nM306paskeHHH B TOHKHMX JIMH3aX.
ITonepeuHoe yBenuyeHue.

IIpumeps! perenus 3agad. KoHTpoasHBIE BONPOCHI U 3aa4M JI1 CAMOCTOSTENBHOIO PEILICHHUA.

(A.3. Hycparymimsg)

9 kiace

1. BekTopsl B (pu3uKke (BBOJHOE 3aJaHHE)

Onpenenenue Bekropa. Ornepayy Haj BekTopaMu. IIpoekuus BeKTopa Ha 3aJaHHOE HalpaBJIeHHe.
[TpoekTrpOBaHKe BEKTOPOB Ha OCH KoopAKHAT. CKalsipHOE NIPOH3BEIEHUE BEKTOPOB.

IMpumeps! petuenus 3a1a4. KoHTponpHbIe BOMPOCH U 331341 U1 CAMOCTOSATEIFHOIO PEIIEHHS.
(A.A. JIykpaHOB)

2. Kunemaruka

Cucremsl oTcuéta. Ouznueckue Moaead. FM3mepenue GU3HIeCKOH BETHYHHEL.
Croco6bl OMUCAaHMs JBWKEHHS MaTepPUAJbHOM TOYKH B MPOCTPAHCTBE (BEKTOPHBIM, KOOPAMHATHBIA U
TPaeKTOPHBIH).
IpeobpazoBaHue CKOPOCTHU M YCKOPEHHMS [IPU MIEPEXOJE B JAPYTYIO CHCTEMY OTCUETA.
Ipumeps! nBIwKeHMS Tena. MeTop! peleHus 3aaad.
[pumepsl petieHus 3anad. KOHTpoIbHBIE BOIIPOCH! M 331841 JUIS CAMOCTOATEIBHOIO PEIICHHS.
(A.3. HycparynnuH)



3. Imaamuxa

Hneprws. Ilepperiit 3akoH HetoToHa. B3aumonelcTBie Tell, HHEPTHOCTD, MAcca.
Cuna. Bropoii 3akoH HetoTora. B3aumoneiicteue Ten, Tpetuii 3akod HeroToHa.
Bunsl nedopmanuy, 3akoH I'yka. 3aKoH BCEMHpPHOTO TAroTeHUs. Bec Tena.
Curna Tpenws.
Ilpumepst pemenns 3a1a4. KOHTponbHEIE BOIPOCHI M 33/1a4H LT CAMOCTOSATEHHOTO PENIEHHS.
' (B.M. Kypnocog)

4. Craruxa. PapHOBecue TBEPIBIX Ted M KUAKOCTEH

Cuna. OxBuBaneHTHOCTS cHl. PaBHOAelcTRyIomas. CiiokeHHe U pasioxeHHe cwl. PaBHOBECHe MaTepHaIbLHOM
TOUKH. PaBHOBeCHMe Tena INpU OTCYTCTBMM BpalleHHs. PaBHOBecHe Tena ¢ 3aKperuIEHHOM OCBIO BpallleHHs
B IJIOCKOM citydae. MoMmeHT cuiiel. PapHOBecue Terna B o6mmeM ciryyae. CloxeHre NapauielbubIX CHIL.

IenTp mMacc, LEHTP THKECTH.

Hasnenne. 3akoH Iackans. Coobuaronumecs cocyibl. 3aKoH ApxuMesa.

ITpumepr! petnenusa 3anad. KoHTponpHEIE BOIPOCH! U 3aa4H UL CAMOCTOSTEIBHOTO PELIIEHHUS.

(B.H. Yuennés)
5. PaGora. Jueprus

Pa6ota cunel. Kunerudeckas aneprus. TeopeMa 06 H3MEHEHHN KMHETHYECKOW SHEPI M.
IorennuanbHas s3Hepryd. 3aKOH COXPaHEHH MEXaHHYECKOM SHEPIUH.
IloTeHIManbHas S3HEPrHs yOpyro AeOpMHPOBAaHHOH IPY>KHHEI (IIapHKa Ha MPYKHUHE).
MOIIHOCTE CHJIBI M MOITHOCTD MEXaHH3MOB.
Ipumeps! pemenus 3aaa4. KoHTpoIBHEIE BOIPOCH M 33241 IS CAMOCTOSTEIBHOTO PELIEHH .
(A.A. JIykpsHOB)

6. JIBuskeHHEe MATEPHAIBHOH TOMKH 110 OKPYKHOCTH

JIvneiinas u yriioBas cKopocTH. PaBHOMepHOe NBIDKEHHE TI0 OKPY)KHOCTH. [lepuoa M gacToTa BpalleHHs.
Yckopenue npu paBHOMEPHOM IBIKEHHH TOUKH [0 OKPYKHOCTH. HepaBHOMEpHOE IBMIKEHHUE MO OKPYKHOCTH.
JuHaMuka IBIKEHHUS [0 OKPYKHOCTH.
IIpumeps! pemenns 3aaa4. KOHTpoibHBIE BOIIPOCH M 3a4a4H /IS CAMOCTOATENIEHOTO PEHICHHS.

(B.H. Ilnuc)

10 xkaace
1. 3axoHbI HI3MeHEeHHS H COXPaHEHHA HMIOYJbCA H JHePIrHA

HMnynsc MaTepuanbHOM TOUKH. 3akoHbl HboToHa. MMITynbe CHCTEMBI MaTepHalbHBIX Todek. Teopema 00
HM3MEHEHHMH MMITYJIbCa CHCTEMBI MaTePHATIBHBIX TOYEK. 3a/1aul Ha CTOJIKHOBEHUS U 3aKOHBI COXPaHEHUS UMITYJIbCa H
JHEPTHU.

VYnpyrue 1 Heynpyrue CTOJIKHOBEHUA.

Ipumeps! pemenus 3a1a4. KOHTpo/IbHBIE BONPOCH! M 3a1a4H I CAMOCTOATENIEHOTO PEIICHHUS.

(B.H. Inuc)

2. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TCOpHH.
3akoHbI HIEAJLHOI'O ra3a

CBolicTBa ra3o06pasHOro COCTOAHHS BelecTBa. Macchl aToMoB U Monekys. KonudecTso BewecTsa. MossipHas
macca. Pasmepsl atoMoB U MosteKyn. CocTosnMe TEPMOAUHAMHYECKOTO PABHOBECHS.

KpasucTatHueckue npoliecchl. M306aprueckuii, N30XOPUYECKUH U M30TEPMHUUYECKUH MpOLEecchl. AGCOMIOTHAsA
UIKaJla TeMIIepaTyp. YpaBHEHHE COCTOSHMS HieansHOro rasa. 3axoH Jlanerona. Haceimerssii nap. Kumenwe.
BraxxsocTs.

Mozesib UeaTbHOTO I'a3a B MOJIEKYJIIPHO-KMHETHIECKOM TeopuH. J{aBlieHHe HaealbHOTo rasa. BeiBoa 0CHOBHOTO
ypasuenns MKT uneansHoro rasa. MoneKyIapHO-KAHETHIECKHH CMBICI TeMIIEPATy Pl

Ipumeps! peteHus 3a1ad. KOHTpONbHBIE BONPOCEL ¥ 3311244 A CAMOCTOSATEIIBHOTO PELIeHHM.

(A.3. Hycpatymnus)



3. 3aKoHbBI COXPAHEHHs YHEPrHH B TeNJIOBBIX NpoLeccax.
BHyTpenssisa sHeprus Tena. CteneHn cBoOoIbl. BHyTpeHHS 3HEprus UACalIbHOrO rasa.
Bumer Temnonepenayn. PaboTta raza npu pacuivipeHHH U CXKaTHH.
ITepeoril 3aK0H TepMOAWHAMUKY. TemnoémkocTs. AnuadaTHeii npouecc. Temnossie Mamunasl. Iuxi KapHo.
KITH rermorpix Mammud. [uxor OTTo. X0n0aunpHbeIe MaluMHbl. TerioBoi Hacoc.

IIpumeps! petienus 3aqa4.  KOHTPOJbHBIE BOIMPOCH ¥ 33a4H /IS CAMOCTOSTEIHHOTO PEIICHHS.
(B.M. KypnocoB)

4. DneKkTpocTaTHKa

DJeKTpuUecKue 3apaapl. 3aKoH coxpaHeHus 3apsna. 3akoH Kynona. KoHueniwst momnst. DneKTpocTaTHIeCcKoe [10JIe
U ero Hanpspk8HHOCTh PaboTa cuil NeKTpOCTaTHYECKOro MO U MOTEHIMANBHAS SHEPIUs 3apsHKCHHBIX YaCTHIL
Iorenuuar, pasHOCTh NOTEHIHAIOB

IIpOBOAHUKY B 3JIEKTPUYECKOM Moje. DIEKTPOSMKOCTh YEOUHEHHOIO NMPOBOIAHUKA W KOHICHCATOpa. DHEPrHs
AIIEKTPUYECKOTO TOJS.

Juonextpuxy. JIMNonbHEIE MOMEHT CHCTEMBI 3apsfioB, NOJSpU3auMs JudjIekTpukoB. Konpencarop ¢
JUBJIEKTPHUYECKOHN MPOCTONKOH.

ITpumeps! peuenus 3aaad. KoHTpobHBIE BOTPOCH! M 3a/1a9H [Tl CAMOCTOSTENBHOTO PELISHUS.

(A.B. YUynHOBCKMIA)

5. IlocTosiIHHBIH 3J1eKTPHIECKHI TOK

ONEKTpHYECKMH TOK W CHJIa TOKa. OJIEKTPUUECKOe CONPOTHBIICHHEe cpelsl H 3akoH Oma. DieMeHTHI
anekTpuueckux neneH. llocnemoBaTensHoe M mapasiesbHOe coequHeHHs. OCHOBHBIE CBOMCTBA M IPUMEPEHI
coenunenuii. Pesuctopel. Konpencatopsl. Mcrounuku nocrosHHoro Ttoka. Ilpasuna Kupxroda. Dueprus u
MOIIHOCTb B 3JICKTPUIESCKUX LETIIX.

IIpumeps! pelenns 3aga4. KOHTposbHbIE BOIIPOCH! U 3a/1a4H U CAMOCTOATE/IBHOTO PEIIEHMS.

(A.B. YyaHorckuii)

6. MaruurHOe noJie

MarnuTHoe none. 3akoH buo-Casapa-Jlamaca.
3akoH Ammepa. Cuna Jlopenria.
[Mpumepsn! peruenus 3ana4. KoHTpombHBIE BOIPOCH! M 33144 I CAMOCTOSTENBHOTO PEIICHHS.

(B.W. Yusunén)
11 xuaace

1. OcHOBHEIE 32KOHBI MEXaHHUKH

Beenenue. Kunematuka. 3akons! HetorToHa. VIMIysbC MM KONMYECTBO JBMIKEHHMS MATEPHUANBHON TOUKH.
Wmnynbe cucTeMbl MaTepHanbHBIX To4eK. COXpaHeHHe HMMITyJIbCa CHCTeMBl MAaTepHATbHBIX TOYeK. 3aaud Ha
CTOJIKHOBEHHS M 3aKOHBI coxpanenus. Heynpyrue cronkroBenus. Yupyrue cronkHosenus. Teopema 06 H3MeHEHHH
KUHETHYECKOH SHEPTHH MaTepHaIbHOM TOUKH M CIISICTBHA.

[lprmepsl pelnenns 3ana4. KOHTpoIBHBIE BOIPOCH M 33/1a4H1 ISl CAMOCTOSTEIHHOO PELICHH.
(B.H. ITnuc)

2. TepmoanHAMHKA B MOJIEKYJisipHas pu3nKa

OCHOBEI MOJIEKYJIIPHO-KMHETUIECKOH TeOpUH. Y paBHEHUE COCTOSHUS HASATHHOTO ra3a. BHyTpeHHAS SHEPTHA.

Pa6ora B TepmommHamuke. Konmuectso terwnotsl. Tennoémkocts. [lepsriii 3axoH TepmoauaamMuki. Luxmndgeckue
nponeccel. TeloBbie MalliHEL.

Dazosrle npespaiuenri. Haceimennsii nap. Knnenune. BiaxHocTs.

ITpumeprr pemienus 3aga4. KOHTpoIbHBIE BOIIPOCH! U 3aJaYl UL CAMOCTOSATENBHOTO PEIUEHHS.
(B.H. YnuBuién)

3. BﬂeKTPOCTaTHKa. 3aKOHBI MOCTOSIHHOIO TOKA

3apsia. Hanpsok€HHOCTS M MOTEHLMAN A5eKTpuueckoro noss. 3akos Kynona. ITone Toueunoro 3apsga. CUnoBbIe
JIMHUM dNeKkTpudeckoro nosd. Ilone 3apsana, paBHOMEPHO pacrpeleN€HHOro o cepudeckoll nosepxHoctu. Ilose
OeckOHeUHOH paBHOMEPHO 3apsDKeHHOM ImmockocTd. [loreHuuman. IloreHnuan mois TOYEHHOIo 3apsja M 3apsaaa,



PaBHOMEDHO  pacCIpeNe€HHOro 1m0  chepuyecKod  NoBepXHOCTH. CBS3b  MEXAY  HANPHKEHHOCTBIO
3JIEKTPOCTATHYECKOTO IO/ ¥ PA3HOCTHIO IIOTEHIIMAJIOB.
[Mporoauukm. Jusnexrprxy. KonaeHcaTopbl. DHEPIUs SEKTPUUECKOTO O, DJIEKTPHIECKHH TOK. 3akoHbl OMa.
ITocnenoparensHoe U MapamieNbHoe coeauHeHHe NpoBomuukoB. [Ipasuna Kupxroda. 3axom [Ixoyns-Jlenna.
OHepreTHyecKye NPEBPAIIeHHs B AIEKTPHUUECKO# Herny.

ITpumeper pemenus 3ana4. KoHTponpHEIEe BOIPOCH M 3a[a4H I CAMOCTOSTEBHOTO PELIEHHUS.
(B.. Yupunén)

4. DunexTpoMaranTHaa HHAYKI M. KoneGanus

MarsuTHei motox. MHAyKTHBHOCTE. 3akOH 3A€KTpoMarHWTHOH uHmykiwd. Ilpaemmo Jlenuma. Ilpmpopa
3NIEKTPOMArHUTHOH MHAYKIHY. DHEPris MAarHHTHOTO TOJS.

Iepuomuueckue xonebanmsa. I'apmonmueckue konebanus. [IuddepeHnuanbHOe ypaBHEHHE IapMOHMYECKHX
kosnebanuii. CBoOoaHEIe U cOOGCTBEHHBIE KoNlebaHMs. 3aTyxaHue. BoIHyKIeHHbIe KOeGaHHS M Pe3OHAaHC.

ITprimepsl KoneGaTeNbHEIX NPOLECCOB: MPYKHUHHBIA M MaTEMaTHYSCKUM MAasTHHKH, KOJIEOATENBHBIA KOHTYD.
ITpeBpalnenys SHePruy NpH KoneGaTeIbHOM IBIKSHHH.

IIpumeps! pemtenns 3a1a4. KOHTpoIbHBIE BOIPOCH H 3a1a4U JUIS CAMOCTOATENBHOIO PELIEHMS.

: (B.H. Ynpunér)

S.T'eomerpHyeckas oNTHKA

IMoctynatel reomerpudeckoit ontHky. I'unoress! 'epona, @epma, Becenaro [punuun depma. SIBneHre MOIHOro
orpaxenus ceera. [Inockue 3epkana. Ilpubimkenne napakcHaIbHON ONITHKH.
Coepuueckue zepkana. IIpenomneHue cBera B TOHKOM kinHe. ToHkue mnwm3bl [locTpoeHue H300pakeHHH,
JlaBaeMBIX TOHKOH JiH301. I'1a3 u ouku. [lonepeyHoe U poNoONbHOE YBETIHMYCHHS.
IIpumeps! pernenns 3ana4. KoHTpoIbHBIE BOIIPOCH ¥ 3a7aH IS CAMOCTOSTEIBHOTO PELICHMS.
(A.3. Hycparynnun)
6. ®Pn3nveckas ONTHKA. JJ1eMEHThl KBAHTOBOMH (PH3NKH

Hurepdepennms u nudpakuusa sonH. Keantet sHepruv [Dianka. ®otosddexr. oronsl. Bomuet e bpoiins.
IMnanerapHas monens atoma Pesepdopaa u Teopus atoma Bogopoaa bopa.
SnepHas ¢uzmka.
Ipumeps! petueHns 3aa4. KOHTPOBHEIE BOIIPOCHL M 3a1a4H UIE CAMOCTOSATEIBHOTO PEIIeHHS.
(A.A. JIlykpsu0B)

7. JNeKTPOMArHHTHBIE BOJIHBI. BosIHOBBIE cBOlicTBA cBeTa (PpaKyILTATHBHOE)
OnextpomarauTHbIe BosHbL. OTpaskeHue U npenomienue. Mutepbepenmsa. udpaxuus.
(babunues B.A.)

Agtop-cocrasurens: Yusunés Buxrop Meanosud

IMpopekrop mo y4ebHoi# pabore MOTHU - A.A Boponos




MunucTepcTBO BAYKH U Bbicuiero oGpazopanus Poccuiickoit @enepanuu
MockoBCcKHii PH3NKO-TEXHHYECKHH HHCTHTYT
(HAIMOHAJIBLHBIA HCCIEN0BATENLCKH YHHBEPCHTET)

«3a0uyHast GU3NKO-TEXHHUYECKAS IIKOJIA»

HporpaMMa | § {) I/IH(l)OpMaTI/IKe
Ha 2020-2021 yueGHbIii ron

THosgacHuTeIHLHAS 3aIIHCKA

B cBs3M C MOCTAHOBKOM 3aauHl «CO30QHUS CUCHEMbL CReYUANUSUPOBAHHOT NOO2OMOBKYU 6 CIAPUIUX KIACCaX
0614e06paz06amenvHoli  WKONbY,  ODUEHMUPOBAHHOUW HA  UHOUGUOYQNUSAyWI0  OBYueHus, U  COYUANUSAYUIO
obyuarowuxcs, ..., ompabomku 2ubKol cucmemvl npoguneii U Koonepayuu Cmapuied CHyReHU WIKOTbL C
VUpescOeHuaMU —HAUANBHO20, CpedHe20 U Gblcuie20 npogeccuonanshozo obpazosanusny  (Pacropsxenue
IIpasurensctBa PO ot 29.12.2001 Nel756-p) CTAHOBUTCS aKTyanbHOM peamM3allus KOHLENIMM NPOQHIBHOTO
06y4eHH s KaK CpecTBa AudhepeHImayH i HHANBHLY ATH3a1K 00y deHH s, TO3BOJIAIONIEro Oosee MOIHO YIUTHIBATE
HHTEPECH], CKIIOHHOCTH M CIIOCOGHOCTH Y4aIUXCsl, CO3aBaTh YCHAOBHS i1 O0OyYeHHs IIKOIBHIKOB B COOTBETCTBHH
C UX MHTEpPECaMH ¥ HAMEPEHHSIMH B OTHOLICHUH [IPOJIOJDKEHHs 00pa3oBaHus.

B cootrercTBuu ¢ «KoHuenmuei npodunsuoro oGy4eHus Ha crapiueif cryneHu obmero o6pasoBaHus.y» MePeXoi
K npodwibHOMY OOYYEHHIO II03BOJIIET CYUIECTBEHHO DPACIIMPHTh BO3MOXXHOCTH BBICTPAUBAHHA yYECHHUKOM
UHIUBHAYABHON 00pa3oBaTeIbHON TPAeKTOPUH U IPECIEAYET CIEAYIOIIHEe OCHOBHBIE LEITH:

— obecreunTh YrIyOIEHHOE H3yYeHHe OTIENbHBIX IPEAMETOB IIPOrPaMMBI IIOIHOTO OOIIEro 06pasoBaHus,;

— CO3AaTh YCNIOBMS JUId CyNIECTBEHHOM muddepeHnpanuy coiepkands OOyYeHMd CTApIIEKJIACCHUKOB C
IIUPOKMMH ¥ TUOKMMU BO3MOXKHOCTSIMU TIOCTPOSHM MHAMBUYaIbHBIX 00pa3oBaTeIbHbIX NPOTrpaMm;

— CHOcOGCTBOBATH YCTAHOBJEHHIO PAaBHOTO [OCTYNa K IOJIHOIEHHOMY OOpPa30BAHUIO Pa3sHbIM KaTerOpUsM
06YYArOIUXCS B COOTBETCTBHH ¢ MX CIIOCOGHOCTSMH, HH/IMBHAYAIEHBIMH CKJIOHHOCTSIMH U TIOTPeOHOCTAMH;

— 06ecleduTh NPeeMCTBEHHOCTE MEXKIAY OOMM M MpodeccHOHATBFHEIM oOpasoBaHueM, 6osiee 3(QhEKTHBHO
HOATOTOBHTE BBIYCKHHKOB IIKOJIBI K OCBOSHHIO MPOrPaMM BBICLIEro NMpodecCHOHAIEHOTO 00pa30BaHMus.

3aoynHas  (DUIMKO-TEXHWUYECKas WIKOJa MOCKOBCKOTO —(DH3HKO-TEXHHYECKOr0 MHCTUTYTa (HALMOHANBHO-
HCCIIeIOBATENLCKOro YHUBepcuTeTa) (nanee — lllkona) ¢ MOMeHTa cBOero BO3HUKHOBeHUs B 1966 roxy, pemmas
yKa3aHHbIE 3a[adu IyTEM DPa3sBUTHA M HETPEpHIBHOIO COBEPIICHCTBOBAHMUSA METONOB M (OPM IUCTAHIMOHHOIO
pOGMIILHOrO  JOMOIHUTENBHOTO 00pa3oBanus, npeularaet yqamumes 8 — 11-x xtaccoB 06Ieo6pa3oBaTenbHBIX
YUPEXIEHHN YCIIOBUS JUIA PEAM3allii UMH CBOUX HHTEPECOB, CIOCOOHOCTEH M AalbHEHIIHX (TOC/IEIKOIbHbIX)
JKM3HEHHBIX IUIaHOB. EKerogHoe aHKeTHpOBaHHME YYEHWKOB M BBHITYCKHHKOB IIIKOJBI NMOKA3hIBAET HECOMHEHHYIO
NPaBUWIBHOCTh MOCTAHOBKH M PEUICHHMS BOIpoca 00 yriryOIEHHOM HM3YUCeHHH HMEHHO TeX IPEeIMETOB, KOTODHIE
BBIOMPAIOTCS MMM AJId AaJibHEHIIECH Crieldanu3alid U COOTBETCTBYIOT CTPYKTYpe MX 00pa3OBAaTENIbHBIX U KM3-
HEHHBIX YCTaHOBOK.

IMpemiaraemble OpMrHHaNbHBIE NPOGWIBHBIE JONONHUTENbHBIE O0pa3oBaTeNIbHBIE NPOrpaMMbl 1O (GH3MKe,
MaTteMaTrke, HHpOpMAaTHKe 1 XUMIH 1a 8§ — 11 KraccoB, HalpaBJIeHE! Ha

— OkazaHMe O0YYaroUIMMCH KBATH(GHUIMPOBAHHOW TIOMOINM B PACIIMPEHUM, YTTyONeHUH, CHCTEMATU3ALHH H
000011IeHNH WX 3HAHUH 110 3TUM MIpeAMEeTaM;

— pa3BHTHE y OOYHYAIOUIMXCS HHTYULMH, (OpMaTBHO-IOTHYECKOrO U aJTOPUTMHUUYECKOTO MBILIUIEHHMS, HABBIKOB
MOZETMPOBAHHUS, HCIIONB30BAHUS MATEMATUYECKUX METOIOB UL M3YUESHHUs CMEXXHBIX JTUCLHUILINH;

— ¢dopmupoBaHHe B mpouecce OOYYeHHS MO3HABATENHPHON AKTUBHOCTH, YMEHHs HPHOOPETaTh U TBOPYECKH
PAaCIIOpsDKATHCS TONYUeHHBIMH 3HAHWAMHE, OTpeOHOCTe! K Hay4HO-MCCIIEIOBATENbCKON JIEATEIbHOCTH B IIpOLIECce
AKTUBHOM CaMOCTOATENbHOM paboThI, K MPOAODKEHHIO 00pa30BaHMA H CaMOOOPa3OBaHHIO.

3agaun nporpaMmel

Ipu orGope yueOHOrO MaTepHana HPorpaMM yYUTHIBAIMCH IPUHLMIBI HayyHocmy (O3HAKOMJICHHE C HayIHBIMU
(aKTamu, IOHATUAMH, 3aKOHAMH, TEOPHAMH); gyHoamenmanvrHocmu (06beIUHEHNE y4eOHOTO MaTeprana Ha OCHOBS
Hay4HEIX (aKTOB, (yHIAMEHTATBHBIX TOHATHIA U BEJIMYKH, TEOPETHYECKUX MOJIeIIeH, 3aKOHOB, YPaBHEHHH, TEOPHUIA);
yenocmuocmy (GOPMHUPOBaHME LETOCTHOM KApPTHHBI MHDA); HNDeeMCHMBEHHOCMY U HenpepwvigHocmu (yU€T
HpeIEeCTBYFOMEN MOATOTOBKH YUALMXCS); CUCIMEMAMUYHOCIY 1 QocmynHocmy (M3JIOKEHHe y4eOHOro MaTepuala
B COOTBETCTBHH CO CIIOXKMBIIEHCS JIOTHKOM M YPOBHEM pa3BUTHA ydamuxcs). Takol noaxo/ o3BoJisIeT peanu3oBath
CTYIIEHYaTOE MOCTPOSHHEe KyPCOB AUCLHIUIMH, KOrJa Y4eOHBIH MaTepuall U3y4aeTcs HMOCTENEHHO Ha HECKONBKAX
YPOBHSX (CTYIEHSX) ¢ [OCTeNOBATEIbHBIM YIIyOIeHHEM U PACIIMPEHHEM PAacCMaTPUBACMBIX BOIIPOCOB.



Mexaunsm peajinzanuu

Peanusanus npezyiaraeMbIX NporpaMM TpeyCMaTpHBAET BOSMOXKHOCTE Hauasa obyderus ¢ moGoii cTymenu (c
moGoro M3 yKasaHHBIX KJIACCOB), HE HAHOCS CKOMb-HUOYIB OIIyTHMOro yiuep6a Ka4yecTBy 0Opa3oBaHMs, U
CrocobCTBYeT (POPMUPOBAHHIO Y YUALIMXCS

— 3HaHWH 00 3KCIEPHMEHTATBHBIX (aKTaX, HOHSTHSX, 3aKOHAX, TEOPUIX;

— o6lIeHayYHBIX U UHTEIUIEKTYAJIbHBIX YMEHHI;

— HABBIKOB CAMOCTOSATENBHOTO IPUOOPETEHHMH, TIOTIOJTHEHUS. M TBOPYECKOTO IPUMEHEHHS CBOMX 3HAHMIA.

B uactu obecnevenns QopmupoBaHHS OOGIIEHAYYHBIX M HHTEJUIEKTYalbHBIX YMEHHI OCHOBHOE BHHMAHHE
YAEJISAETCA HAXOXKICHHIO CXO/ICTB M PAa3fINYUi B TeX MIIM MHBIX IPOLECCAX U SBIEHUSX, TOUHOMY YIIOTPEOICHHIO 1
MHTEPNPETAIMM HAYYHBIX NOHATHN X CHMBOJIOB HA OCHOBE YETKO YCBOGHHBIX ONPEAEIIeHUI U BIYMYHBOIO H3yqCHH
COOTBETCTBYIOIIETO TEOPETHYECKOTO MaTepuana, yOoeauTenbHOMY (Bpa3yMHUTEILHOMY) 060CHOBAHMIO COGCTBEHHOM
TOYKH 3PEHUS, YMEHHUIO W3BJIEKATh NHYOPMALIHIO U3 PA3IUYHBIX HCTOYHUKOB.

B mponecce peanusaiyy nporpaMm BXHOE 3HAYCHHE NPUIAETCS NPAKTHKE PEIICHHA 3a1ad. B KaKIoM yue6HO-
METOMMYECKOM II0COOHMM IIOC/E H3JOKEHHS COOTBETCTBYIONIETO TEOPETHYECKOrO MaTephana MpeiarajoTcs
KOHTPOJIPHBIE BONPOCHl U 3aJa4d UL CaMOCTOATENBHOTO PEINeHHS, BKIIOYAIOIME CHCTEMY KAa4eCTBEHHbIX,
TEOPETHYECKUX U Pacu®THHIX 3aaHui. B 1enoM yueOHO-METOAUYECKe MaTepuaiibl (3aaHusa) B COOTBETCTBHH C
nporpammamu LIxoner coneprxar B ceGe

— HM3JI0KCHHUE TEOPETHIECKUX BONIPOCOB (PU3UKH M MATEMATHKH, OTHOCAINHMXCS K TeMe JaHHOTO 3aJaHuUs,

— IIPEMEPHI OTBETOB Ha KOHTPOJIBHBIE BOTIPOCKEL M IPUMEPHI 3a/]a4 10 TeMe 3a/1aHusl ¢ MOAPOOHBIMU PEIICHHSIMY,

— KOHTPOJIbHBIE BONPOCHI M 3a/1a4d Pa3sHOTO YPOBHA CIIOXKHOCTH €3 OTBETOB M PEIeHMM (KOHTPONBHAS YacTh
3a/1aHuA JJIs1 CAMOCTOSTETIFHOTO PELICHUS ) TIO TEME JaHHOTO 3a/JaHMNS;

— CIIMCOK PEKOMEH/TyeMOH U HCIIONB30BAHHOM JINTEPATYPHI.

Copepsxanne nporpamMmmes

3a/1aHKs COCTABIAIOTCA TAKUM 00pa3oM, 4TOOBI IPUBUT YUEHHKY HABBIKM CAMOCTOATENLHOM TBOPYECKOH paboTEL,
HOMOYb YETKO M IPaMOTHO M3JIararTh CBOM MBIC/IH, PAccKa3aTh O BeIaX, YacTO OCTAIOLIMXCS 33 CTPAHMIAMM
HIKOJIBHBIX y4eOHMKOB. Pa3paboTky 3aaHMil OCYIIECTBILSIOT mpemnojaBateny kKadenp obmieil Gu3mky M BHICIIEH
MAaTEMAaTHUKH A COTPYAHHUKH MOCKOBCKOrO (H3HKO-TEXHUIECKOTO HMHCTHTYTA (HAIMOHAIBHEIN HCCIEN0BATENbCKUMA
YHUBEPCHUTETa), a TaKkKe COTPYIHMKH U rnperomaBartery LlIkonsr U apyrue crermandctel. OHM e COCTABJIAIOT
noApobHBIe pelIeHHs KOHTPOJIPHON YacTH KaXKIOTro 3aaHuA (OTBETHI HA KOHTPOJIBHbIE BOMPOCH! M PELICHAS 3a0a4)
¥ KpaTK¥e peKOMEHIaIHH 110 TIPOBepKe ¥ OLIEHKe TAHHOTO 3aJ]aH|s JUIA mperioasaTesielt IITkobl.

[Ipeanaraemple mporpammbl SBJSIOTCS ©OUHBIMH 0OOpa3oBaTeNIbHBIMH MNpOrpaMMaMu IS TPEX yueOHBIX
oTHeneHuH, cymectpyromux B [Ikorne:

— 3304HOTO (MHIUBUIyaIbHOE 00yUueHue);

— O4HO-3a04HOr0 (0OydeHHe B (GaKyITbTATHBHBIX I'PYIIIAX);

— OYHOrO (BeuepHHe KOHCYIHTALHOHHBI® IyHKTBL).

KonuuecTso 3ajaHuii 110 KaXXIOMY KJIAacCy B TOJ] IPUBOTUTCS B CIIeAyrommel Tabrmie:

VueOHple KonmdecTro 3axanmii o knaccaM B rof
MIPEIMETHI 8 xmacc 9 xmace 10 xiace 11 xuace
dusuka 5 6 6 7
MatemaTuka 6 7 7 8
Wndopmaruka 4 4 5
Xumus 4 4 4
Bcero 11 21 21 24
Hroro 77

Bce 3amanmsa my6Gnukyrotes Ha caiite IIkomer http:/www.school.mipt.ru u zftsh.online. Tam xe pasmemena
undopmanms 06 oraenenusx [LIkoskl, 0 MeponpHATHIX, NpoBoauMeIX IlIxonon u MOTH.




9 kiace
1. OcnoBbI f13bIKa NIPOTPAMMHPOBAHHUS

Andasur szeika Pascal. Ctpykrypa mporpammsl. KoHcTaHTel M NepeMeHHBIE. UMCIIOBBIE THIIBI TEPEMEHHBIX.
Oneparop npucBauvBauus. Apudmernueckue BolpakeHus. OmnepaTopbl BbeBoga. MopaudHkaTtops! Qopmara.
Omneparops! Beona. [IpuMepsl NpoCTEHRIINX IIPOTrpaMM.
KoHTpospHEIe BOMPOCH U 331841 /ISl CAMOCTOSTEIBHOTO PELICHUs.

(B.B. Mepznsixos, T.B. CorauxoBa, A.E. JlepOriiien)

2. JIoruka B sI3bIKe NPOrpaMMHPOBaHMA. Y CJIOBHBIHA onepaTop

Jloruueckuii THIT TepeMeHHBIX. Jloruueckuie BEIpakeHUs.
VYcnoeneri orieparop. Pazbop crnyuaes.
KoHTpoJteHBIE BOTIPOCH U 3a7]a4uH VISl CAMOCTOSATENIFHOTO PEIISHHA.
(B.B. Mepsnskos, T.B. Cotaukora, A.E. JlepOriien)

3. IlukIA4ecKHe aJiroOpuTMBbI

Anropurmuyeckas koHeTpykims «ukimy». Oneparops! mpia While 1 Repeat.
Oneparop 1ukia for.
Knace 3agau «O6paboTka nocienoBaTeIsHOCTEM.
KonTponshble BOMPOCH M 331a4H U CAMOCTOSTEIBHOrO PEIICHHS.
(B.B. Mepansxos, T.B. Coraukora, A.E. lepOrimes)

4. UndopMatnoOHHO-KOMMYHUKAIIHOHHbIE TEXHOJIOTHH (dacThb I)

daiinossle cucTeMbl. Mepapxudeckue daiinosbie cucteMbl. THIBI GaiioBBIX CHCTEM. Macku UMEH.

AbcomoTHasg U OTHOCHMTENBHAA afpecarus daiina. DneKTpoHHbIe TabirIbl U TabIM4YHbIe Mpoleccopbl. CTPYKTYpa
SNIEKTPOHHOM TaOnmuipel. TUIBl NaHHBIX SNEKTPOHHOH TaOiuupbl. AGCONIOTHAS W OTHOCHTENbHAs ajpecalus B
dbopmymax TaGnuibl. @YHKIHMK U JIOTHYECKHUE BEIPAKEHUS B 2JIEKTPOHHBIX TabIMLIAX.

KoHTponbHbIe BOIIPOCH H 3a1a4H VI CAMOCTOSTENTBHOO PELIECHHMA.

(I.K. Konmoropos)
10 kanacce

1. Cucremepl cunciaenus. CrnocoGbl NpeACTABICHAN THCET

OcHoBHblIe orpeenenus 1 moHATHs. [IpefcTaBieHne Yucen B TpaJUHOHHBIX CHCTEMAaX CUHCICHHIS.

Apudmernka B TpaHIHOHHBIX CUCTEMAX CYUCIEHHS. AJTOPUTMEI IEPEBO/IA YHCET M3 OJHON CHCTEMBI CUMCIEHHA
B IpYIYIO.

Ilpencraenenne uncen B KoMIbOTepe. Urcia B sA3bIKe IPOrpAMMUPOBAHHSL.

KoHTponbHbIe BOMPOCH! U 3a1aU /ISl CAMOCTOSTEBHOIO PEIeHH.

(J1.K. Kommoropos)

2. Anire4pa JIOTUKH

Beenenue B anre6py noruku. Jlormdeckue onepauuy. GopManusalus BHICKA3bIBAHMN. 3aKOHb! areGphi JIOTHKH.
ITpumeps! 321249 Ha UCHONB30BAaHHE 3aKOHOB areGphl JIOTHKU M (pOPMANM3ALMIO BEICKa3bIBaHM. JIOrHYeCKHil TUIT
JAHHBIX B A3BIKE NporpammupoBanms [lackais.

KoHTponbHbIe BOIIPOCH H 3a[Ja4H TSl CAMOCTOSTEHHOTO PELISHHS.
(J1.K. Konmoropog)

3. AJII‘OpHTMbI H 3JIEMEHTLI IPOTPAMMHPOBAHHUS

AJITOPUTMEI 4 UCTIOJTHUTEIH. AIITOPUTMHUYECKUE KOHCTPYKLHH: Ha4aJI0/KOHEIl, BBOJ/BBIBO/I, JMHEWHEIE YIACTKH.
AJropuTMHYeCKHe KOHCTPYKIMH: BETBICHUS, UKL, CIIOMKHOCTE anropuTMa.
KoHTponpHbIe BONPOCH U 3a/1auu U1 CAMOCTOSTEIHHOTO pelIeHus.

(J.K. Konmoropog)
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4. UudopmMannoHHO-KOMMYHHKAIHOHHbIE TeXHOJJorHM (dacTh 1)

DopMyibl 4 QyHKUMHM B SIEKTPOHHBIX Tabmuuax. I"'paduxu 1 nuarpamMmbl. Persuponssie 6assl naHHbIX. Onepanyu
¢ Tabrunamu.
Turer noseit 6a3pr naHabIX Microsoft Access. Omnepariiu ¢ Ta6nHuaMn Copruposka. 3anpocsl. ®opmer. OTUETEL.
Pabota ¢ Tabmumamu. Cxema JaHHBIX.
KonTpospHbIe BOIIPOCH! U 33/1a4H JUIS CAMOCTOSTEIBHOTO PELIICHHS,
(1.K. Konmoropog)

11 xaace

1. J1emMeHTHI HPOrpaMMHPOBAHUS

Andasur aspika Ilackams. Ctpykrypa nporpammbl. OmycaHue KOHCTAHT M TEPEMEHHBIX. UHCIOBbIE THIIEL
nepeMeHHBIX. OnepaTop NpucBanBaHus. ApUMEeTHIECKHE BEIPAKEHHU.
Omnepatopst BeBoAa. Mogudurxaroper Gpopmara. Onepatops! BBoga. [IprMephl npocTeimux mporpamMm.
JlorvdecKui TUII IIEpEMEHHBIX. Y CIIOBHEIH onepatop. OnepaTtops! mukia. [IpiuMepsl 3a1a4 Ha OIEpaTophl LHUKJIA.
KoHTponsHEIe BONPOCH! M 33a4H [UIS CaMOCTOSITEIEHOTO PELISHHS.
(B.B. Mepamnsaxos, T.B. Coraukosa, A.E. JlepGsiier)

2. MaTemMaTHYecKas TeOpusa HHPpOpMaNHU

[onstre nadopmarmu. Kommyecrso nndopmaruu. Enunune: mameperns unpopmaimuy. Gopmyna Xapmiu s
OIpe/eNeHus KOJIrdecTBa HHGOpMaIyy. 3aKoH afguTHBHOCTH HH(popMaruw. [IpuMeps! petenus 3agad.
[MpencraBnenue TekcToBOH HHGOpPManyy B KoMnbiotepe. Komuposanue nHOOpMayH.
CuMBOIRHBIHM THII JaHHBIX B s361Ke [lackans. Oneparop Beibopa Case.
KoHTpospHbIe BOIPOCH! ¥ 381349H U CAMOCTOSTEIFHOTO PeLICHHS.
(B.B. Mepznaxog, T.B. Cornukosa, A.E. lepGriues)

3. JyleMeHTHI TEOPHH MATEMATHYCCKHAX HIP

Maremaruueckue urpbl. Crparterus. [IpaBunenas urpa. Pemenue 3anau. Y gaunslii xon. AHamus ¢ KoHIa. JlepeBo
UrpslL. JleTanbHbIA aHanu3 Urphl.
KoHnTponsHbIe BOIPOCH! ¥ 33/1a4H I CaMOCTOSATENBEHOIO PeLIeH .
(E.I'. Mo4aHOB)

4. MaccuBBI JaHHBIX
OcHopHEle onpeaenenus. CTaHgapTHble 3a]a4l ¢ MaccuBaMu. Tum string B ITackane.

KoHTpOJIbHEIE BOIIPOCHI M 33/1a4H JUI1 CAaMOCTOATEILHOTO PELIECHHUS.
(B.B. Mep3mnskos, T.B. Cornuxosa, A.E. [lepOrimes)

5. MudopManNOHHO-KOMMYHHKANHOHHBIE TEXHOJOTHH (uacts III)
PactpoBas 1 BekTopHas rpaduxa. OCHOBHbIC IPUHIMAIE IBeToniepenayn. Llperossie Mopen RGB, CMYK. .
LIgeronas moaens HSB. 3asucumMocts Mexay Monenamu RGB u CMYK.
KoMITbIoTepHas CeTh U afpecarys B ceTH HHTepHeT. CeTeBble IPOTOKONBL. [ToNCKOBBIE CHCTEMBI.

KoHTpospHble BOIPOCH H 331a4u JI1 CAMOCTOSTENIBHOIO PEIeHH .
(J1.K. Konmoropo)

ApTop-coctaputens: Mepaisikos Bacunuit Bragumuposuy

[MpopekTop Mo yuebHOM pabore

MOTU P ) A.A BopoHoB




MuBECTEpCTBO HAYKH U BhICIIero o0pasosanns Poccuiickoil ®enepaunu
MockoBckuii pu3IHKO-TEXHHIESCKHH HHCTHTYT
(HANMOHAIBHBIH HCCIe0BATeILCKHI YHHBEPCHTET)

«3aouHan pU3MKO-TeXHATECKAs IIKOJIa»

IIporpamma mo MaremMaTHKe
Ha 2020-2021 y4eOHblii rog

TToacHuTEedbHAS 3alIHCKA

B ¢Ba3M ¢ MOCTAHOBKOM 3aMadd «CO30QHUS CUCHEMbl CHEYUANUSUPOBAHHOU NOO20MOEKU 6 CIAPUIUX KIACCAX
061ye0bpazoeamenvbHOil  WKONbl, OPUSHMUPOBAHHOU HA  UHOUGUOYanu3ayulo obyuenus U  COYUANU3AYUIO
obyuarowguxcs, ..., ompabomku 2ubKOl cucmemvl npoguiaell U Koonepayuu CMapuieli CMyneHu WKOMbl ¢
VUPedCOeHUAMY — HAYAIbHO20, CPeOHe20 U BviCuiez0 npogeccuonHansHo2o obpasosanusay (Pacniopspkenue
INpasutenscTBa P® ot 29.12.2001 Nel756-p) cTaHOBUTCS aKTyalbHOM peald3alisd KOHIEHIHMH NpoQuIbsHOro
oOyueHus Kak cpeicTsa OuddepeHIMAMA W WHAMBHIyaIM3alid OOy4eHHs, MO3BOJLOIEro Oojee IOJIHO
YUUTBIBATH MHTEPECH], CKIIOHHOCTH U CIIOCOOHOCTH yYalllUXCs, CO3/1aBaTh YCIIOBHA VI O0Oy4deHHA LIKOJIBHUKOB B
COOTBETCTBHHM C X HHTEpecaMU M HAaMEPEHHSIMH B OTHOIIEHUH MPOJOIDKEHH 00pa30BaHusl.

B cooteercreiu ¢ «KoHuenmweit mpodunsHoro o6yueHus Ha cTapiiel CTyIeHH 001ero o6pa3oBaHua» Iepexos
K TpOQUILHOMY OOVUEHHMIO TO3BOJIIET CYIIECTBEHHO paCUIMPUTE BO3MOXKHOCTH BBICTPAaWBaHHUA YYEHHKOM
HHIUBHIYAIBHOM 00pa3oBaTebHOM TPAaeKTOPHH H IIPECIIeAyeT ClieAyIoIe OCHOBHBIE LIEIH:

— oBecneyrTs yriTyOIEHHOE H3yYeHHe OTAETbHBIX MPEAMETOB IPOrPaMMBI IIOIHOTO 001Iero 06pa3oBaHMs;

— CO3[aTh YCJOBHMSA M CyluecTBeHHOM nuddepeHnmmanuu cofepkaHus oOydeHHs CTapIIEKIACCHHKOB C
IIAPOKUAMH U THOKMMH BO3MOYKHOCTSMM ITIOCTPOSHUS MHIUBUYJIBHBIX 00pa30BaTeIbHBIX IIPOrPamMM;

— ¢IocoOCTBOBATh YCTAHOBJICHUIO PaBHOrO JOCTYIIAa K IIOJIHOLGHHOMY OOpa3OBaHMIO Pa3HBIM KaTeropHsaM
00y4aromuxcs B COOTBETCTBUH ¢ UX CIIOCOOHOCTAMM, HHIMBUIY AJIBHBIMH CKJIOHHOCTAMH U MOTPEOHOCTAMHY;

— 00ecIIeunTh MPeeMCTBEHHOCT MEXIy OOIIUM M NpodeccCHOHATbHBIM obpasoBaHueM, Gosiee 3(hPeKTHBHO
HOJITOTOBUTH BBIITYCKHHUKOB IIKOJIBI K OCBOCHHUIO IIPOrPaMM BBICIIETO MPOdecCHOHATEHOI0 00pa3oBaHusl.

3aouHas (U3HKO-TeXHHYeCKas ImKojda MOCKOBCKOTO (DH3HKO-TEXHHYECKOro HHCTHTYTa (HAIMOHAJIBHO-
HCCIIeIOBaTENbCKOro yHUBepeuTeTa) (masee — lllkona) ¢ MOMEHTa CBOEro BO3HUKHOBeHUS B 1966 roxy, permas
yKasaHHble 3aadd MyTEM Pa3BUTHUSA M HENPEPBIBHOTO COBEPIICHCTBOBAHWUS METOAOB M (OPM AMCTAHIMOHHOIO
NpoQHIEHOro JOTOMHUTEIRHOrO 00pa3oBaHys, IIpemiaraeT yyamumess 8 — 11-x iaccoB o61ieoGpa3oBaTeIbHBIX
YYPEXKICHHUN YCIIOBHA U pPealM3alldd UMM CBOWUX MHTEPECOB, CIIOCOGHOCTEM W JanbHEHIMX (MOCIEIKOMBHBIX)
JKH3HEHHBIX IU1aHOB. ExxeroHoe aHKETHPOBAaHHE YYEHHKOB M BBITYCKHHUKOB IIIKOJIBI MOKa3bIBaC€T HECOMHEHHYIO
NPABHILHOCTL TIOCTAHOBKH M pelleHHs BOIpoca o0 YIIIyONEHHOM HM3YyYCHHM UMEHHO TeX IMPeJIMETOB, KOTOPHIC
BBIOMpArOTCS UMM JUIA JajbHeHIIeH creuuanu3alil U COOTBETCTBYIOT CTPYKTYpE UX OOpa3OBaTENBbHBIX M JKH3-
HEHHBIX YCTaHOBOK.

Ipennaraemele opuruHanbHbIe NPOQIIBHBIE MONOJHUTEIRHBIE O0pa3oBaTeNbHBIE MPOrpaMmbl o (U3UKe,
MareMaTuke, MHQOpMaTHKe U XuMuH 171 8 — 11 KitaccoB, HarpaBieHsl Ha

— OKasaHue OO0y4aromuMcs KBATH(GHLIHPOBAHHON IOMOINM B PACHIMPEHHH, YIIIyOJEHHH, CHCTeMATH3AIHMH H
00OOIIEHNH MX 3HAHHIM 10 STUM MIPEAMETaM;

— pasBuTHE y OOy4YaroIUMXCs UHTYHIHH, (OPMATEHO-JIOTHYECKOTO U aJrOPUTMHYECKOr0 MBIIUICHHUS, HABBIKOB
MOZENMPOBAHMS, UCTIONb30BaHUA MATEMATHIECKIX METO/IOB IUII H3YUEHUS CMEXHBIX JUCLIMIUIUH;

— ¢opmupoBanue B Ipolriecce OOYJYEHHs IO3HABATEIHHONW aKTHBHOCTH, YMEHMS NPHOOPETATH U TBOPYECKH
PacnopsuKaThCA MOMYYEHHBIMU 3HAHUAMM, ITOTPEOHOCTEH K Hay4YHO-HCCIIEIOBATEIECKOM NeSATeIFHOCTH B IPOIecce
AKTHBHOM CaMOCTOSTENBHOM paboThl, K NPOJOJDKEHUIO 00pa30BaHuUs W CaMOOOPA30BaHHIO.

3apauu nporpaMmsl

IIpu oTbope yueOHOrO MaTepHasia IPOrPaAMM YUHTHIBATUCE TIPUHITHITEI HayuHocmy (0O3HAKOMIIGHHE ¢ HAYYIHBIMU
(hakTaMu, HOHATHIMH, 3aKOHAMHM, TEOPHAMK); PyHOamenmanvrocmu (00beIuHeHHe YIeGHOro MaTepuaia Ha OCHOBE
Hay4HBIX (akTOB, (GYHNAMEHTAJBHBIX MOHATHH U BEJHYHH, TEOPETHYECKHUX Mojesel, 3aKOHOB, YpaBHEHUIA,
Teopuil); yerocmuocmu (GOPMUPOBAHKE LEIOCTHON KapTHUHEI MUPA); #peemcmeeHHOCHu U HenpepbigHocmu (y4ET
NpeIIIeCTBYIOUIEH MTOATOTOBKM VYAUMXCA);, cucmemamuynocmu u oOocmynHocmuy  (W3NIOKeHHe  y4eOHOro
MarepHana B COOTBETCTBHH CO CIOKHBIIGHCS JOTHKON W YPOBHEM Pa3BUTHA ydaIlMxcs). Takod Ioaxol N03BOJIIeT
peann30BaTh CTYNEHYaTOe MOCTPOCHHUE KypCOB AMCLMIUIMH, KOrjaa yueOHBIM MaTepHan H3y4aeTcs IIOCTEIICHHO Ha
HECKOJIBKMX YpPOBHAX (CTymeHsSX) C IOC/ISHOBATENBHBIM YINIyONeHHEM H pPaclIMpPEHHEM pPacCMaTpHBAEMBIX
BOIIPOCOB.



Mexaunim peam3anuu

Peanuzaims npensaraeMeix [porpamm NpexycMaTpHBAeT BO3MOXKHOCTh Hadasia o6ydeHus ¢ mobol crynenu (c
mo6Oro M3 yKasaHHBIX KJIACCOB), HE HAHOCH CKOJNb-HHOYHP OLIyTHMOro yiepba KadecTBY oOpa3oBaHusi, W
c1ocoOCcTByeT GOPMHUPOBAHHIO ¥ YUATIUXCS

— 3HaHHUH 00 SKCHEPUMEHTAIBHBIX (DaKTaX, IIOHATHSX, 3aKOHAX, TEOPUIX;

— o0LIeHaYYHBIX U HHTEIUIeKTYATbHBIX YMEHHH;

— HAaBBIKOB CaMOCTOATEIBHOTO IIPHOOPETEHHUS, TONOJIHEHUS. M TBOPYECKOTO IPUMEHEHHS CBOMX 3HAHHUH.

B wactu obecmeuyenus ¢opMupoBaHHsA OOIIEHAYYHBIX M HHTEIUIEKTYAbHBIX YMEHMH OCHOBHOE BHHMAHHE
YACIACTCS HAXOXKICHUIO CXONCTB U PasaMYMid B TEX MJIM MHBIX IIPOLIECCAX M SBICHUSX, TOYHOMY YIOTPEOICHUIO U
HHTEPIPEeTalMi HAYYHBIX TMOHATMHA M CHMBOJOB HAa OCHOBE YETKO YCBOCHHBIX ONpEAEleHMH H B)Iy/lé-II/IBOI‘O
H3Y4EHUs. COOTBETCTBYIOIUIETO TEOPETHYECKOr0 MaTepHasa, yOemuTelbHOMY (BpasyMHTENHOMY) OGOCHOBAHHMIO
COOCTBEHHOM TOUKHU 3PEHH, YMEHHIO H3BJIEKATh HHOOPMALIMIO U3 PA3TAYHBIX HCTOYHHUKOB.

B npouecce peanusaruu nporpaMm BaXXHOE 3HAUEHHE TIPHAAETCS PAKTHAKE PeLieHUs 3a1a4. B kaxmoM yueGHo-
METOIMYIECKOM TOCOOMM IIOCIE H3IO0MKEHHA COOTBETICTBYIOUIErO TEOPETHYECKOr0 Marephaia MpeiaraloTcs
KOHTPOJIbHBIE BOTPOCEHI M 3a[a4d Ui CaMOCTOSTENBHOTO PEIUCHMS, BKJIIOUYAIOIHE CHUCTEMY KAYeCTBEHHBIX,
TEOPETUYECKUX H PAaCYETHBIX 3a7aHuil. B nenom yue6HO-MeTomMueckue Matepuansl (3aJaHus) B COOTBETCTBUH C
nporpammamu LIkomsl copepxat B cebe

— H3JI0KEHHE TEOPETUUECKHX BOIIPOCOB (PH3UKU U MATEMAaTHKH, OTHOCSIIHMXCS K TEME JaHHOTO 3aaHuUs;

— IIPUMEPEI OTBETOB Ha KOHTPOJIbHBIE BOIIPOCH! M IIPUMEPEI 3a/1a4 [0 TeMe 3aaHus C OAPOOHBIMH pelIeHUIMHY;

— KOHTPOJIBHBIE BOIPOCEI H 3aJ[a4i Pa3HOTO YPOBHS CIIOKHOCTH Ge3 OTBETOB M peIleHHi (KOHTPOJIbHAS YacTh
3aJaHus IJIs CaMOCTOSATENBHOTO PEISHH)S ) 110 TeMe JaHHOTO 3a/1aHMs;

— CITUCOK PEKOMEHIyeMOH M HCTIOIb30BaHHOMN JINTEPaTyPHI.

Copaepxanne nporpamMmsl

3amaHusA COCTaBIAIOTCA TakuM oOpa3oM, YTOOBI NPHBHTH YYCHHKY HABBIKM CAMOCTOSTEIBHON TBOPYECKOM
paboTHI, TOMOYE YETKO M TPaMOTHO M3JIaraTh CBOHM MBICIIH, PACCKAa3aTh O BEIlaX, YaCTO OCTAIOLIMXCS 34 CTPaHULIAMHI
IIKOJIBHBIX Y4eOHUKOB. Pa3paboTKy 3amaHMil OCYILECTBILIIOT IpernofiaBaTend kadenp oOuielt GH3UKH U BBICINEH
MaTeMaTHKH ¥ COTPYAHUKA MOCKOBCKOro (HhM3MKO-TEXHHIECKOr0 MHCTHTYTa (HALMOHAJIBHBIA HCCIIEH0BATEBCKHI
VHHBEPCHUTETA), & TAKOKe COTPYAHUKM M npenonaBatenu Illkomel u apyrue cnermamdctsl. OHM KE COCTABISIOT
MOAPOGHEIe PeIICHHUs KOHTPOIIBHOM YacTH KaXIOoro 3a7aHus (OTBETHl Ha KOHTPOJIBHEIC BONIPOCH M PELICHHUS 321a4)
1 KpPaTKUe PEKOMEH/IALIHH 10 IPOBEPKE M OLIEHKE JAHHOIO 3afaHus A1 npenonasareneii Ilkomsr.

[peanaraemple TIPOrpamMMEI SIBJISIOTCS ©JUHBIME OOpa3oBaTeNbHBIMM IIPOrpaMMaMH I TpEX Y4YeOHBIX
oTaeneHuit, cymectayromux B [Ikore:

— 3a04HOr0 (HHINUBUIYaJIbHOE OOyUeHNUE);

— 04HO-3204HOr0 (00y4yeHue B aKyIbTATUBHBIX IPYIINAX);

— 04HOro (BeuepHHe KOHCYJIBTAIIMOHHBIE ITyHKTHI).

Kosu4ecTBO 3aJaHMi 110 KaKIOMY KIIACCY B TOJ] TIPUBOIUTCS B CIIeAytonlell Tabmmie:

VYuebusie KonuyecTBo 3afaHuii 110 KJIaccaM B O,
TIPeAMETEI 8 xnacc 9 xnace 10 xracc 11 xmacc
Oum3nKa 5 6 6 7
MaremaTnka 6 7 7 8
Wndopmartuxa 4 4 5
Xumus 4 4 4
Bceero 11 21 21 24
Hroro 77

Bee 3amanus myOmukyroTcs Ha caitre Illkomsr http:/www.school.mipt.ru u zftsh.online. Tam e pasmernena
uEpopMarus 06 otnenennsax Ikoisl, 0 MeponpuaTusax, nposopumbix konoi 1 MOTH.



8 kiace

1. To:xkgecTBeHHDbIE MPEOOPa3OBAHKA.
Pemenne ypaBnenni

ToxxnecTBeHHbIe NpeoOpa3zoBaHus. BelgeneHue NOJHOro KBajpaTa U3 KBAaJpPAaTHOrO TPEXWiICHA. YPaBHEHUA C
onHOM mepeMeHHOUW. Monyip uucna. YpaBHeHws ¢ mapamerpoM. Jluneitnas dyuxiuus w & rpaduk. [Ipumeps

pemeHns 3aa4. KOHTpoNbHbIE BONPOCHL. 3aavH Ui CAMOCTOSTEILHOTO PeIICHMS.
(S1.C. AraxanoBa)

2. I'eomerpust (uacthb I)

Hayka reomerpus. [IpusHaky paBeHCTBa TpeyroiabHHUKOB. PaBHOGenpeHHbIH TpeyroisHuK. [IpsamoyronpHsiil
TpeyronibHUK. Teopembl 06 yrnax. [lapamnenmorpamm. 3agaum Aias  Aocyra. 3afade M BOIPOCHL  UIA
camocTosaTensHoro peteHus. [Ipumepsl pemenus 3agad. KoHTponbHBIE BOMPOCH. 3afayuyl [ CaMOCTOSTENBHOTO

peLIeHus.
(C.E. I'oponeunxuii)

3. CHcTemMsbl ypaBHeHA

JluneliHple ypaBHeHHMs ¢ JByMs IepeMeHHbIMH. CHCTeMBl JHMHEHHBIX ypaBHeHui. Pemenwe cucreM c
rnapaMeTpoM M ¢ MOAYJSIMH. PellleHme 3aja4 ¢ TOMOINBIO CHUCTeM YypaBHeHwid. Ilpmmepsl pemeHwMs 3afad.

KonTponsHbie BOIPOCH. 3agauu 11 caMOCTOSTEIBHOTO PEIICHHS,
(J1.C. Araxanosa)

4. KsagpaTHble KOpHH

Onpenenenne apuMeTHIECKOro KBAaIPATHOTO KOpHsA. PeimeHwe NpOCTEHINMX ypaBHEHHH, COMEpPMKAIUX
apumeTHieckuil KBazpaTHBIH KopeHb. IIpeo0pasoBaHMe BBIP@KEHHH, COAEpPKAIMX KBaJApPaTHBIE KOPHH.
ITpeobpasopanue nqBoHHBIX pamukaioB. [Toctpoerue rpadhukos GyHKIMA.

[Tpumepk! pemenns 3aga4. KoHTpoabHBIE BOTIPOCH!. 3aa4 A1 CAMOCTOSTENBHOTO PELIEHHUS.

(E.O. Penkozybona)

5. KBagpaTHbie ypaBHeHHS

VpaBHeHHUs U NpaBuiia UX npeobpazopanmii. Jlunelinoe ypassenue. Ksanparusie ypasaenus. Teopema Buera.
ITpuBenéntoe KBaapaTHOE ypaBHEHHE. Perenue ypaBHeHuUi, IPUBOAALIMXCS K KBAJAPATHLIM. PelleHne ypaBHEHHI ¢
MOXyNAMH M mapameTpamu. PemieHus cucreM ypaBHeHuH. Pemenue 3ajad, CBOAAINMXCS K KBaJpaTHBIM
YPaBHEHHSM.

Ipumeps! peienns 3a1a4. KOHTpoJIBHBIE BOIPOCH. 3a[auH I CAMOCTOATENEHOTO PEIICHHUS.

(E.IO. Penxozyboga)

6. I'eomerpus (uacts II)

I'eomeTprueckue MecTa TOYEK Ha ITIOCKOCTH. 3a/1a9u Ha TIOCTPOeHHe. AnreGpandecKkuii METOL.
Ipumepsn! perenss 3aga4. KOHTponpHBIE BOIIPOCHL. 3aJa4H IIsl CAMOCTOSATENHHOTO PEIEHH .
(C.E. I'oponernkwuit)

9 kjace
1. IlnannmeTtpus (uacts I)

IlpsaMoOyronbHBIf TpeyroapHUK. MeTpudeckue COOTHOIIEHHS. 3aMeuaTebHble TOYKH TpeyroabHuka. Ilogobue
TPEyroJbHUKOB. 3aJauul O JAEICHUH OTpe3ka. Tpamerus.
ITpumeps! pemienus 3afad. KoHTposbHBIE BONPOCHI. 3a1a4H IS CAMOCTOSTENHHOTO PEIEeHHS.
(T.C. ITuronkvna)

2. Keagparusie ypaBHenus. MHoro4wieHnl.
Keanparusiit tpéxunes. Ksanparasie ypasnenus. Teopema Bueta. MHOroWIeHE! (I€NEHUE C OCTATKOM,
Teopema besy). HexoTopbie MpHEMBI pellleHHs areOpanieCcKux ypaBHCHHUH.



IIpumepe! pernenus 3aa4. KoHTponbHBIE BOIIPOCHL. 3a1aull IS CAMOCTOSTENLHOTO PELICHHS.
(E.XO. Penxozybora)

3. YpaBHenus 4 HepaBeHCTBa ¢ mMoayJjaeM. Meroa naTepBaioB. I'paduxu pyHximii.

CgoiicTBo Momyns. YpaBHeHus ¢ MoxysieM. PanonansHele HepaBeHcTBa (MeTos uHTepBaios). HepasencTsa ¢
monyiem. Iloctpoenue rpadukoB pyHKIHHA.
ITpumeps! pemenus 3aga4. KOHTponbHbIE BOIPOCHL. 3ajau UI CaMOCTOSTENEHOIO PeleHHs.
(J1.C. Araxanora)

4. HppanuonanabHbie ypaBHeHHsl. CHCTeMbI ypaBHEHHIA.

HpparmonansHble ypaBHeHUA. CHCTEMBI IMHEHHBIX ypaBHeHuil. HenmiHeWHbIe crcTeMbl ypaBHeHuit. CHCTeMBI,
CBOASIIMECS K PEIICHHUIO OJHOPOJHOrO ypaBHeHMS. CHMMETPHYECKHE CHCTeMBI. Ipaduueckuil MeTos pelieHus
' CHCTEMBI.

ITpumeps! pemrenns 3agad. KoHTpONbHBIE BOOPOCHL. 3aauy IS CaMOCTOATEIFHOTO PENICHHMS.

(A1.C. Araxanoga)

5. IlnanameTpus (dacts II)

CeroiicTBa KacaTelbHBIX, XOpI ¥ ceKymux. [momans Tpeyronsauka. Inomans 9eTepéXyrobHIKA.
IIpumeps! pemmenns 3afa4. KOHTpoIbHBIE BOIIPOCHL. 3afadud U1 CaMOCTOSTEIBHOIO PEHICHUS.
(T.C. Ilmronkuna)

6. JIeMeHThI TEOPHN MHOMKECTB. JJIEMEHTHI JIOTHKH.
(paxynsraTHBHOE 3a1aHKE)

Muosxectso. IToamuoxecTBo. PaeHcTBO MHOMeCTB. UHCIIOBEIE MHOXKECTBA M MHOXKeCTBa Touek. Onepaniy Hax
MHOKECTBaMH: O0BEeqHHEHHE, MepeceueHue, AononHeHrue. KOHeUHbIe MHOXECTBA. DKBUBAICHTHOCTH MHOMKECTR.
CuéTHble B HECUETHBIE MHOXECTBA. BhickaspiBanus. Onepaly Ha/l BEICKa3bIBaHUIMHU. BEICKa3bIBaHMsA, 3aBUCSIIIE
oT nepemenHblx. MeTon MaTeMaTHueckol HHAYKUMH. OOpaTHBIE U MPOTUBOIONIOXKHBIE TeopeMbl. Heo6xomumble u
JOCTAaTOYHBIE YCIIOBU.

IMpumeps! perrenus 3afad. KOHTponbHBIE BOIPOCHL. 3a/1a4H I CaMOCTOATENBHOIO PELIECHHS.

(E.C. lltpimna)

7. JieMeHTbl KOMOAHATOPHKH.
IlousiTHE O BEPOSITHOCTH CIy4aliHOTO COOBITHS
(3aaHKe B OTKPHITOM JOCTYIIE JJIS BCEX JKEITAFOLIHX )
IIpasuno npoussenenus. Pasmerenns n nepecradoBkH. Coueranus. [Ipasuno cymmel. QopMyiia BKIIOUCHUN U
pckmovenuit. Tpeyronsuuk Iackans. burnom HerotoHa. ITonsaTus coydalinoro co6birus. BeposatHocTs.
[Ipumepst pernenys 3axad. KoHTpoIbHBIE BONPOCHL. 3afa4H UL CAaMOCTOATEIFHOTO PEIIeHHA.
(E.I'. MonuaHoB)

10 kiace
1. Anrebpanyeckue YpaBHEHHS M HEPaBeHCTBA

§1 IToHsATHE PABHOCWILHOCTH YPaBHEHHH M HEPaBeHCTB. §4PallOHaIbHEIS HEPABEHCTBA.
MeTo/] HUHTEpPBaJIOB.
HppaumonansHble HepapeHcTBa. HepasencTea ¢ MozyneM. HepaBeHCTBa ¢ apameTpamH.
V¢II0BHS PAaBHOCHIIBHOCTH, JJAIOLIKE BO3MOXKHOCTD PEIIaTh HEPABEHCTBA C MOZIYJIEM, HE PACKPhIBAs MOAYJIb.

IIpumeps! pemenyst 3afa4. KOHTPObHbIE BOMPOCHL. 3a/(a4u I CAMOCTOATEIHOTO PEILICHNAS.
(C.H. KonecHukoBa)

2. T'paduKH H MHOKECTBA HA MIOCKOCTH



I'paguxu dyskuuit 1 wx moctpoenue. IlocTpoeHue rpadukoB (GyHKUHMH, 3aJaHHBIX Ha MPOMEXYTKAX.
IMoctpoenne rpadukoB uenoit u ApobHOH wacté uwucna. [IpeobpazoBaHue rpaguxoB (QyHKIMH H ypaBHEHHM.
IMoctpoenne rpaduxor ApobHO-muHENRHBIX QyHKIHHA. [locTpoeHre rpaduKoOB ¢ MOTYJIIMH METOIOM MHTEPBAJIOB.
Merox ofnacTeli Ha KOOPAHMHATHOM IIIOCKOCTH. [locTpoeHHe MHOXECTB Todek Ha IutockocTH. Iloctpoenme
OKpy»xHOCTH. [ pad¥ku B 3aa4ax ¢ NapaMeTpaMu.

[Tpumeps! peuienus 3aaad. KOHTpobHBIE BONPOCH]. 331a4H st CAMOCTOATEIBHOIO PEIEHMS.
(®.C. CtonskuH)

3. Ilnannmerpust (wacts III)

Teopembl KOCHHYCOB M cuHycoB. Ilnomans TpeyroipHuka. Meron miomanei. [nomany 4eThIpEXYronbHUKOB.
CgolicTBa Tparneiuy.
[Tpumeps! perenus 3anad. KoHTponpHble BOTIPOCHL. 3a/1a4H U CAMOCTOSTETIBHOTO peIlleHHS.
(C.E. I'opopenxuit)

4. TIlocaexoarenpHocTH. lpenesn. Ilponspoanas.

Beckoneunsle unciioBble nociaenoBatenbHocTH. [Ipenen mocnenopatensHocTH. IloHATre 0 mpenene QyHKIMU.
HenpepsisaocTts ¢ynximu. [IpousponHas ynkuus. dxerpemyM ¢yHxkumu. MonotoHssle ¢yHkiwy. Hanbosnbimee u
HauMeHblIlee 3HaueHHe (YHKIIH Ha OTpe3Ke.

ITpumeps! pewenus 3agad. KoHTponpHbIe BOIPOCH. 3a1a4H I CAMOCTOSATEIIBHOIO PEIICHHUA.

(B.B. Peaxozy6oB)

5. Tpuronomerpnyeckne QYHKIHH H ypaBHeHHs

Tpuronomerpryeckue QyHkuun. TpuroHomerpudeckue ypaBHeHus. IIpHIOKeHHE TPUTOHOMETPHH K PELICHHIO
reOMETPHUYECKHX 3a/1ad. 3a/1a4H ¢ MCIIONBb30BaHUEM IIPOU3BOJHOM.
IIpumeps! pemenns 3agad. KoHTponbHBIe BONPOCH!. 3a/1a4 T CAMOCTOATEIBHOrO PEIIEHHMS.
(M.A. Jlynuna)

6. Crepeomerpus (uacrs I)

[MapasnnensHOCTh NPAMBIX K IIOCKOCTeH B mpocTpancTBe. O6 usobpaxkenun Guryp B crepeomerpur. Ceuenus
MHOTOTPaHHHKOB. IIpuMeHeHne NPOEKTUPOBAHUA IIPH IIOCTPOCHHUH CeYeHHM. [IpuMephl pelneHns 3a1a9 Ha CEUeHHS
MHOTOTPaHHUKOB. IIeplIeHANKYIAPHOCTD NPSIMBIX B IUIOCKOCTEH.

INpumepst perenus 3aga4. KOHTpoIbHbIE BOIPOCH!. 3a1a4uH IS CAMOCTOATENLHOTO PEIIEHHUS.

(A.C. T'abnypaduxoa)

7. KoMmnjieKcHbIe uncaa
(3amanye B OTKPBITOM JIOCTYIIE UTS BCEX MKEIAIONIHX)

Omnpenesnenne KOMIUTEKCHBIX Yncen. Onepalyn HaJi KOMIUIEKCHBIMA vuciiamMu. | eoMeTprdeckoe n306pakeHue
KOMIUIEKCHBIX 4Kcen. Monyib M apryMeHThl KOMIUIEKCHOrO 4ucia. Pasnuunbie (GOpMBI 3aMMCH KOMIUIEKCHBIX
uncelt. Oriepallnu Hal KOMIUIEKCHBIMH YHC/IaMH. AJNreGpanvecKue ypaBHEHHA.

Ilpumepsr pemenus 3ana4. KoHTponbHbIe BOIPOCHL. 3aauu TS CAaMOCTOATENFHOTO PEIISHHUS.

(C.E.Toponerkmit)

11 kaace

1. AnrebpanyecKkne ypaBHeHHS, HEPABEHCTBA, CHCTEMBbI
YPaBHeHHIi U HEPABEHCTB

PaBHOCHIIBHOCTL ypaBHeHmit U HepaBeHCTB. VppaupoHajbHEIE HepaBeHCTBA. HepaBeHCTBa, cojiepiKalIde
Moyib. CucteMsl ypasHeHui. OHOPOAHEIE ypaBHEHHS U CHCTeMbl, CHMMETPHYECKHE CHCTEMBI,
IMpumeps! pemenus 3aga4. KoHTponbHBIE BOIPOCHL. 3a1auu IS CAMOCTOATENBHOTO PELIEHHMS.
' (C.M. KonecHukona)
2. Inanumetrpus (vacrs IV)

Pemenue mnaHuMerpuueckux 3amad. IlogoOue TpeyronsHukoB. OTHOIIEHHE IUIOMEAEH MOTOGHBIX
TpeyrojbHuKoB. CBOMCTBa MenMaH, GHCCEKTPHUC M BBICOT. 3aayM O JefieHuu oTpe3ka. Teopema Menenas. CpolicTBa
KacaTeJIbHBIX, XOpJ, CeKyIluX. BrucaHHble W ONHMCaHHBIE YeTHIPEXYTONBHUKH. TeOopeMBl KOCHHYCOB U CHHYCOB.



ITpumenenyie TPUrOHOMETPHH K PEINEHMIO TE€OMETPUUECKHX 3aJa4y. PHCYHOK B reoMeTpudeckoil 3amade. CBomka
MOJIe3HBIX GOPMYIL.

(C.E. T'oponenxwit)

3. TpuronomerpuviecKne ypaBHeHu,
CHCTEMBbI, HEPABEHCTBA

TpHroHOMETpUYECKHE YPABHEHMS: METOJI PA3IOXKEHNs Ha MHOXKHUTENH, METOJ BBEJEHHS HOBOM MEpEMEHHOMH,
METO[| OLICHOK. TPUTOHOMETPHYECKHE CUCTEMBL. TPUTOHOMETPHYECKHEe HEPABCHCTBA. 3a/lauy ¢ HapaMeTpPaMH.
Ilpumepe! pemenws 3ana4. KoHTpoIbHBIE BONPOCHL. 3afa4y AT CAMOCTOSTENBHOTO PEIIeHHS.

(M.A. Jlynuna)

4. ITokazaTeanbHbIe M JorapupmuIecKue
YPaBHEHHS, CHCTEMbI, HEPABEHCTBA

IMoreruupoBanre wu norapudmuposanue. IlokasarensHele ypaBHeHus. JlorapudMmuyeckue ypaBHEHMS.
VYpaBHeHU, CBOAAIIHECS K IIOKa3aTebHBIM H JIOTapHMIYECKIM.

Cucrembl ypaBenuid. HepapeHCTBa, cosepkamye NoKasaTebHbIe U Jorapupmudeckue QyHKIUM. VpaBHEeHHA
Y HEPaBEHCTBA C TTapaMeTpPaMH.

Meton HMHTEpBANOB Ul IOKAa3aTeNbHBIX U JIOTApH(QMHYECKMX HEPaBeHCTB. YCIOBHUS PaBHOCHILHOCTH,
NPHBOJALIME 33 OJMH 1Al K KJIACCUYECKUM HEPaBEHCTBAM, HE COZEpIKaIUM JIOrapi()MOB U IMOKa3aTeleH.

IIpumeps! pemenys 3ana4. KOHTposIbHBIE BOIPOCHL. 3a0ayH [UI CAMOCTOATEIBHOTO PEIIICHHS.

(C.H. KonecHukosa)
5. 3aga4u ¢ napamerpamMn

IIpocreiimue 3agaum ¢ mapamerpoM. KBagpaTHsle ypaBHeHHS M HEpaBEHCTBA C IAPAMETPOM. AHAIMTHYECKHE
crioco6hl peleHus 3a/1au ¢ mapameTpaMu. I'paduueckue MeTOIBI peIeH s 3a1a4 ¢ MapaMeTPamMH.
IIpumepe! pemenus 3ana4. KOHTponbHEBIE BONPOCH U 3a/1a4H I CAMOCTOSITEIEHOTO PeLIeHH s .

(C.E.I'oponenkwuif)

6. Crepeomerpns (qacts II)

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE. YIOJI MEXKAY ABYMS IIPIMBIMM, IPAMOH U INIOCKOCTBIO, YTOJI MEXKITY
JIBYMS IUTOCKOCTSAMH. PaccTosHMe OT TOYKM A0 NpsAMoH. PaccTosHue oT TOUKM 0 IIOCKOCTH. PaccTosHue Mexmy
ckpermBaroumMucs npsMemvu. Coepa, onucaHHas OKOJIO MHOI'OI'PaHHHKA.

IIpumeps! pemenust 3ana4. KOHTposIbHBIE BONPOCHI Y 3aJa4H A7 CAMOCTOATENBHOIO PelleHHU .

(A.C. Tabnypadukora)

7. TekcTOoBBIEC 3aAAYH.

3anaqn Ha OABHKCHHUC. 3agaun Ha COBMCCTHYIO pa60Ty. 3ajaun Ha CMECH ¥ CIUIABEL 3amaun Ha IIPONLCHTEI.
3amaun ¢ SKOHOMITUECKAM COACPIKAHNUEM. 3amaum ¢ or PaHUYICHHUAMU — HCPABCHCTBaMH. 3agayM ¢ 1eTOUHCIIEHHBIMU
NECPEeMEHHBIMU.

HpHMepBI peuICHUA 3a1a4. KOHTpOJ'IBHLIe BOIIPOCHI K 3a4aYU I CAMOCTOATESIIPHOI'O PCIICHHA.

(C.E.I'oponeuxwuii)

8. DJieMeHTBI TEOPHH YHCEN
(3a1anKe B OTKPHITOM JOCTYIE [l BCEX JKEJAIOMIHNX)

JlemuMOCTh LebIX ducell. JecaTuuHas 3aluch HUCa. Jlenenue uensix yrcen ¢ octaTkoM. OCHOBHas Teopema
apudmerrrn. Beruucnerne HOJI nByx umcer. Ilenubie Npo6u. YpaBHEHME B LEIBIX YHCTIAX. CpapHeHus.
I[Tpumeps petnenns 3afad. KoHTpossHBIE BONPOCH. 3aatu A CaMOCTOATENIEHOTO PEIICHMA.
(E.I'. MongaHOB)

AsTtop-coctasurens: Iluronkusa Taresana CepreeBra
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(HanHoOHAILHBIN HCCIe10BATEbCKHH YHHBEPCUTET)

«3aounan Gu3NKo-TEXHHYECKAS IIKOJIA)

IIporpamma no xumun
Ha 2020-2021 y4eOHbIii rox

IlosicHATENbHAS 3amACKA

B cBA3M ¢ NOCTaHOBKOH 3afjauil «CO30QHUAL CUCHEMbl CREYUANUIUPOBAHHOU NOO20MOSKYU 8 CIAPUUX KIACCAX
obweobpazosamenvbHOU WKObL, OPUEHMUPOBAHHOU HA UHOUBUOYANU3AYUIO 0OYYEeHUSL U COYUWIUZAYUIO 0OYHaIouux-
ca, ..., ompabomku 2ubKol cucmemvl npodunel U Koonepayuu Cmapuieli CMyneHu WKOMbl ¢ Y4PesiCOeHusimu
HAaYaneHO20, CpedHe20 U evlcute2o npogeccuonanvHozo obpasosanusy (Pacmnopspkenue IIpaBurensctea PO or
29.12.2001 Nel756-p) cTaHOBHTCS aKTYaJbHOH peaH3allis KOHLEIIMH MpoQHIBHOro 00ydYeHMs KakK CpeacTBa
nuddepeHIMany ¥ HHAUBUIYTH3alUK 00yYeHHUs, [O3BOJIAIOMIEro Goee MOHO YYUTHIBATE UHTEPECH], CKIOHHO-
CTH ¥ CIIOCOOHOCTH YHaIUXCs, CO37aBaTh YCIOBHUS U1 O0YYEHHs IIKOJBHUKOB B COOTBETCTBHM C MX HHTEPECAMHU U
HaMePEeHHAMH B OTHOILICHUH NPOJOIDKEHMS 00pa3oBaHHMs.

B cootercTeun ¢ «KoHuenuuei npopuapHoro o0y4eHus Ha cTapiieil cTyneHd o01ero o6pasoBaHusy IepeXos
K TIPOGUIEHOMY 00y4EHHIO TO3BONISET CYLIECTBEHHO PACLIMPUTh BO3SMOKHOCTH BBLICTPAUBAHMS YYEHUKOM HH/HBH-
IyanbHOH 00pa30BaTENbHOMN TPASKTOPHH U TIPECiENyeT CIIEAyIOUIHNe OCHOBHBIE LEMH:

— 0beCHeYnTh YIyONEHHOE U3yUeHHEe OTACIbHBIX IIPEAMETOB IPOIPAMMBI ITOTHOTO OBLIEro 06pa3oBaHus;

— CO371aTh YCJIOBHS [UIsl CYILIECTBEHHON nuddepeHumayu cogepxanus oGydeHns CTaplIeKIACCHUKOB ¢ LIHPO-
KMMK U THOKMMHU BO3MOXKHOCTAMM IIOCTPOSHUSA HHAUBHAYAIBHBIX 00Pa30BaTETBHEIX IPOTPAMM;

— CIIOCOGCTBOBATH YCTAHOBJIEHHIO PABHOrO JOCTYIIA K MOJHOLEHHOMY 0Opa3OBaHMIO Pa3HBIM KATETOpHIM 06y-
HAOIIHXCS B COOTBETCTBUM € UX CIIOCOOHOCTAMH, HHAHBHAYAIEHBIMA CKITOHHOCTAMHE M HOTPEOHOCTAMY;

— 0fecreynTs NPEeeMCTBEHHOCTE MEXITY OOIIHM H HpodeccHOHaNbHBIM 06pasoBaHueM, Gonee 5dHEKTHBHO

TIOATrOTOBHTE BBITYCKHHKOB IIKOJIBI K OCBOCHHIO IPOrPaMM BEICIIETO MPOGECCHOHATBHOIO 00pa3oBaHus.

3ao4Has (PU3NKO-TeXHMYECKas IIKONa MOCKOBCKOTO —(DH3UKO-TEXHMYECKOTO MHCTHTYTA —(HALMOHANBHO-
HCCIICIOBATENBCKOrO yHHBEpCHTETa) (Manee — [1lkona) ¢ MOMeHTa CBOEro BO3HUKHOBEHHs B 1966 rofy, pemas yka-
3aHHBIE 3a7a4H NMYTEM PAsBUTHS M HENPEPHIBHOTO COBEPLIEHCTBOBAHMS METOAOB M (OPM JIMCTaHIHMOHHOTO HpO-
(unbHOrO  MOMONMHMTENEHOrO 0Gpa3oBaHMA, TpeATaraeT yyammmes 8 — 11-x  Kiaccos obmeobpazoBaTebHBIX
YIPEKACSHUN yCIOBHA [Tl Peau3alyii HMH CBOMX HHTEPECOB, CIIOCOGHOCTEH M nanpHeHmmX ([OC/e MKOIBHBIX)
KUBHCHHBIX M1aHOB. Exxerognoe aHkeTHpoBaHWe Y4EHWKOB M BBIIYCKHHKOB IIIKOJBI TIOKA3BIBAET HECOMHEHHYIO
IPAaBHIIBEHOCTH IIOCTAHOBKM M PELICHHS BONPoca 00 YriIyGIEHHOM U3Y4eHHH UMEHHO TeX IPEMETOB, KOTOPHIE BbI-
OHparOTCs MU JUIa JanbHEHIUCH CIEMMATM3AIMA U COOTBETCTBYIOT CTPYKTYpe MX 0Opa3oBaTEeNIbHBIX M KU3HEHHBIX
YCTaHOBOK.

Ipeanaraemple opuruHanbHbIe IPOGUIBHBIE TOTIONHUTENBHEIE 00PAa3OBATENEHbIE IIpOrpaMMBI 10 (PH3HKE, Ma-
TeMATHKe, THPOpMAaTHKe U XUMUHK [T 8 — 11 KI1accoB, HanpapIeHs! Ha

— OKasaHHe OOydarolmyuMes KBaTMOHIMPOBAHHON TOMOIM B PaclIHPEHHH, YIIIyOeHUH, CHCTEMATH3alluk U
0600IIEeHNN X 3HAHUI 110 3THM IIpeaMeTaM;

— PasBUTHE y OOYHarOLIMXCA UHTYHMIHH, (OPMABHO-IOIHYECKOTO U arOPHTMHUYECKOTO MBIILIEHHS, HABBIKOB
MOZCIMPOBAHUS, UCTIONB30BAHHA MATEMATUYECKUX METOIOB JUISL M3YUEHUS CMEXHBIX JUCLUIUIHH,

— (opmupoBanue B npoliecce 00y4EeHHs [I03HABATENBHOM aAKTHBHOCTH, YMEHHUS nproOpeTaTh M TBOPYECKH pac-
TIOPXATECA IOy IEHHBIMH 3HAHHAMY, IIOTPEOHOCTEH K HAy4HO-HCCIIe0BATENBCKON AeSTEFHOCTH B NPOLIECCE aK-
TUBHOM CaMOCTOSTeIBHOM PAGOTEL, K NPOIOTDKEHHIO 0GPa30BAHHS H CAMOOBPA3OBAHMIO.

3ajaun NporpamMmel

Ipu orGope yue6HOTO MaTepHaa POrpaMM YUHTHIBAIUCH NPUHIMIB HAYUHOCHIU (O3HaKOMJICHHE C HAYYHBIMH
(axTamu, MOHATHAMH, 3aKOHAMH, TEOPHUAMHE); DYHOAMEHMANLHOCTIU (obbenuHEHNe y4eOHOro MaTepHaa Ha OCHOBe
HAyYHBIX ()aKTOB, (yHAAMEHTABHBIX MOHATHI M BETMUMH, TEOPETHUECKHUX MOJIENeH, 3aKOHOB, YPaBHEHHH, Teo-
puit); yenocmmocmu (GopMHUpoBaHIe LEIOCTHON KAPTMHBI MHDA); NDEeMCMEEHHOCHU U HenpepvigHocmu (y4ér
TIPEAECTBYIOMEH TIOArOTOBKH yHALUXCA); CUCTHEMAMUUHOCIIY U OOCHYNHOCHY (H3TOKEHUE yuebHOro MaTepHa-
JIa B COOTBETCTBHH CO CIIOMMBLICHCS JIOPMKOM M YPOBHEM Pa3sBUTHA ydamuxcs). Takodt MOIXo/ MO3BONSET peanu-
30BaTh CTYNIEHYATOC MOCTPOSHME KYpCOB MMCLMIUIMH, KOrfa y4eGHBIN MaTepual M3ydaeTcs IIOCTEHeHHO Ha He-
CKOJIBKAX YPOBHAX (CTYNEHSIX) C NOCIENOBATEILHBIM YITyGIeHHEM H PaciIipeHIeM paccMaTpUBAEMBIX BOIIPOCOB.



Mexanu3m peaju3anuu

Peanusanua npeaiaraeMeIx IIporpaMM IIpelyCMaTpHBAcT BO3MOXKHOCTh Hadasa 06ydeHust ¢ o060 cTynend (¢
mo00ro U3 yKa3aHHBIX KJIaCCOB), HE HAHOCS CKONb-HUOYAB OIIyTHMOrO yIepba KayecTBY 00pa3oBaHMs, M CIIOCOD-
CTBYeT (POPMHUPOBAHHMIO Y yHAIIHXCS

— 3HAHHU 00 SKCIIEPUMEHTAIBHEIX (haKTaX, MOHATHAK, 3aKOHAX, TEOPHIX;

~ OOIIeHAYYHBIX M HHTeJUICKTYaJIbHBIX YMEHHIA;

— HaBBIKOB CaMOCTOSITEIIFHOTO MPUOOPETEHH s, OIOJHEHHU ¥ TBOPUECKOrO IPUMEHEHHS CBOMX 3HAHMIA.

B yactu obecnieuenus GopMHpOBaHUS OOIEHAYYHBIX W MHTEIUIEKTYANbHBIX YMEHUN OCHOBHOE BHUMAHHE Yie-
JISeTCS HAXOXKICHHIO CXOACTB U PasjIMYMi B TeX WIIM HHBIX MPOIECCaX M SBICHHAX, TOYHOMY YITOTPEOIEHHIO M UH-
TEepIIpeTalld HAyYHBIX TIOHATHM ¥ CHMBOJIOB HA OCHOBE YETKO YCBOEHHBIX ONPECTICHHH U BAYMUYHBOIO M3y4YeHHS
COOTBETCTBYIOLIErO TEOPETHYESCKOrO MaTepHana, yoenurenpHoMy (BpasyMUTEIBHOMY) 000CHOBAHMIO COOCTBEHHOM
TOYKH 3PSHUS, YMEHHIO U3BJIEKaTh HHOOPMALIMIO U3 Pa3IMIHBIX HCTOYHHUKOB.

B mporecce peannzanyy nporpaMM BaXKHOE 3HAUECHHE NMPUAAETCH IPAKTHUKE PeHICHUs 3a1a4. B KaknoM y4ebHo-
METOMYECKOM IOCOOMH IOCNIE M3JIOKEHHUS COOTBETCTRBYIOIIEr0 TEOPETHYECKOro MaTepHaia IpeIararoTcs KOH-
TPOJIGHBIE BOIPOCHI U 3a/1a4M AJISl CAMOCTOSTEIEHOIO PEIISHHMS, BKITIOYAIOIHEe CUCTEMY Ka4eCTBEHHBIX, TEOpPeTHYE-
CKHX M PacuéTHBIX 3a/jaHuii. B nenoM yueGHO-MeTOMYecKHe MaTepHaibl (3aJaHus) B COOTBETCTBHM C IIporpamMma-
mu IIkomasr comepxar B cebe

— M3JIOXKEHHE TEOPETHUSCKUX BOTIPOCOB (DM3UKH U MaTeMAaTHKH, OTHOCSIIUXCS K TeMe AaHHOTO 3a/laHus;

— IMpUMEpPHI OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHL M TIPUMEPHI 3a/1a4 110 TEME 3a/JaHHA ¢ TOAPOOHBIMHU PEINCHHIAMHY;

— KOHTPOJIbHBIE BOIPOCH ¥ 3aJa49¥ PasHOTO YPOBHS CIIOKHOCTH 0e3 OTBETOB U pellieHHi (KOHTpPOJIbHAs 4acTh
3a/IaHUA 4JIS CAMOCTOSATENHHOTO PELIeHH ) [0 TeMe JaHHOTO 3aJaHuT;

— CIHCOK PEKOMEHIyeMOH 1 HCIIOIB30BAHHOM JTUTEPATYPEIL.

Cogep:xanne NporpamMmal

3a/jaHuA COCTABIAIOTCS TAKHM 06pa3oM, 4TOOH! PHBHUTH YUSHHUKY HAaBBIKM CaMOCTOATEIFHON TBOPUECKOH paGo-
TEI, TIOMOYb 4&TKO M [PAMOTHO M3JIaraTh CBOM MBICIIH, PAcCKa3aTh O BELIaX, YacTO OCTAOIIMXCS 33 CTPaHMI[AMM
HIKONBHBIX YYeOHMKOB. PaspaGoTKy 3afaHuii OCYIIECTBILIOT IpenojasaTenu Kadenp obOmed Qusnku u BbICIIEH
MaTeMATUK{ U COTPYIHUKA MOCKOBCKOrO (QH3HKO-TEXHHYECKOTO MHCTUTYTA (HAIMOHAIBHBIN HCCIIeA0BaTEIbCKUH
YHHBEPCHTETA), & TAKKe COTPYXHHUKH U npenofasarenu [llkossl u apyrue cnemmanuctsl. OHM XKe COCTABILIOT M0~
ApoGHBIE pellleHst KORTPOJIbHON YaCTH K&KIOTo 3aiaHus (OTBETH HA KOHTPOJIBHEIE BONPOCHI M PELUCHI 3a/ia1) 1
KpaTKHUe PEKOMEH/IAIMM 110 IPOBEpKe U OLEHKe JaHHOTO 3ananus Jyis npenofgasarenei 1Ikomsr.

IIpe/yiaraeMsle POrpaMMBI SBISIOTCS €JUHBIME OOGPa30BaTeIbHBIMH IIPOTpaMMaMu /Il TPEX y4eGHBIX OTrese-
Hui, cymectytonux B Hlkosne:

— 3304HOr0 (MHAUBHAYATbHOE 00yUEHHUE);

— 04yHO-3204HOr0 (00y4eHue B (aKyIbTATUBHEIX IPYIIIAX);

— 04HOTO (BE€YEPHHE KOHCYIbTAIIHOHHBIE ITyHKTHL).

KonuuecTRro 3a1aBMii [0 KaXKIOMY KJIacCy B TOJ IPHUBOJUTCS B CIEyIOMeH Tabnue:

VueGnble KonudecTBo 3aMaHuii 10 KJiaccaM B I'OX
MPEeAMETE 8 xmace 9 xacc 10 xrace 11 wracc
Ouznka 5 6 6 7
MaremaTuka 6 7 7 8
Hudopmatuka 4 4 5
Xumus 4 4 4
Bceero i1 21 21 24
Wroro ‘ 77

Bee 3ananus my6iukyiores Ha caiire Ilkonst http://www.school. mipt.ru u zftsh.online. Tam >xe pazmMereHa UH-
dopmarst 06 ornenenusx LIIKosabl, 0 MEPONIPUATHSAX, IIPOBOAUMBIX IIxonoit u MOTH.




9 xaacce

1. CTpoenue 1 0CHOBHBIE CBOICTBA ATOMOB.
Ilepuoandeckan cucrema xamudeckux dnementos JI. . Menaesneesa. Xumuueckasi CBS3b

OnekTpoHHOe cTpoeHHe aToma. KBaHToBbIe uncia. [Ipasuia 3anondenns BIEKTPOHHBIX obostouek u COCTaBJIeHHe
BIEKTPOHHBIX KOH(pHrypanuit aromMoB. IICXO B cBete Teopuu crpoerns atoma. CBOMCTBA aTOMOB U MX HEPHOIHY-
HocTs. IpaBuia onpeneneHus creneHel OKUCIICHUS aTOMOB B COEINHEHMIAX.

Xumuyeckas CBA3b M €€ OCHOBHBIE BHABL IIPOCTpaHCTBEHHAS CTPYKTYpa MOeKyl. CTpOeHHe 3JeKTPOHHBIX
0607104eK aTOMOB, MOJIEKY)I ¥ XMMHYECKHUE CBOMCTBA BEIECTB.

KOHTpOJIBHLIG BOIPOCH! M 3aJa4u /I CaMOCTOATEIILHOIO peiieHus.
(I". M. Bonetiiko)

2. OCHOBHBIE KJIACCHI HEOPpranm4veCKuXx COeNHHEH Ui, Teopuﬂ 3JIeKTpOJ1HTH‘leCKOﬁ AHCCOIHAIHHA

ATOMBI ¥ MOJIEKyJIBL. XAMHUYeCKuit 3ieMeHT. IIpocThie U clioxHble BemecTBa, OCHOBHBIE KIIACCH HEOPTaHMYe-
ckux BewecTs. Kiaccudukanus, HOMEHKIATypa ¥ OCHOBHbIE XMMHUYECKUX CBOUCTB OKCHJIOB, THIPOKCHIOB, KHCIIOT
H COJIEH.

Teopns anexrponmuruyeckoit muccouuary (TO). OcHoruble momoxenms T/ ONeKTpomuTHYeCcKas IUCCOLM-
alys KUCJIOT, TUAPOKCHIOB U COJIEH. Y paBHEHUE DJIEKTPOIMTHIECKOH Aucconpauyu. MoHHbIE YpaBHEHHS peakidi.
OIEKTPOJIUTEI M HE3TEKTPONHUTEL. CHIIBHBIE U cllaGhle 51eKTPouThl. CTEleHb IUCCOAALITH.

KoHrposnbHeie BONpOCk! U 3aa4H It CAMOCTOSTENBHOTO PELICHHSL.

(O.T. KapmaHoBa)

3. CTexuomeTpus ypaBHeHH XHMHYECKAX PeaKIHil

Honsatre 0 XuMudeckol peakum, Ko3hGULMEHTaX B YPABHEHHH PeaKllHy. 3aKOHBI CTEXHOMETPHH. 3aKOH MO-
CTOSIHCTBA COCTABA BELIECCTBA. 3aKOH KPATHBIX OTHOLICHHH. 3aKOH NPOCTEIX O6BEMHBIX OTHOLICHHH. 3aKoH ABOraj-
po. Pacu€Tel 110 ypaBHEHUIM XHUMHYECKUX PEAKITHA.

Hprmeps! pelieHus pacuETHBIX 3324 [0 YPABHEHHIM PEaKLii.

KoHTpoIbHbIe BONPOCHI M 3a1a4H IS CAMOCTOSTENFHOTO PELICHHS.

(O. T'. Kapmanoga)

4. JHepreTHKa H 3aKOHOMEPHOCTH IIPOTEKAHUS XHMHYECKHX PeaKIHil

IonsTie xumudeckoi peakuun. Knaccubukarnms XuMadeckux peakIui (COeNMHEH S, PA3IOKEHHS, 3aMEIeHHS,
oOMeHa, obpaTumele, HeOOpaTHMEILE, 110 TeTNIoBOMY 3¢dekTy). TIpHUsHaAKH XUMHUYECKHMX PEaKIHA.
CKOpOCTb XMMUYECKOH peaKiliy. 3aBUCHMOCTS CKOPOCTH peaKimy OT BHEIIHMX (DaKTOpOB. BIKiHME TeMmepary-
PBI Ha CKOPOCTH peakiy. KaTannzaTopsl B XHMHYECKMX PEaKIIAX. X UMHUECKOS PaBHOBECHE U €TI0 CMEIEHHE.
KouTponbHsle BOPOCH B 3a1a4H I CaMOCTOSTENBHOTO peIIeHHuS.
(O.T. Kapmanoga)

10 xaace

1. OcHOBHBIE II0/I0)KEHHS OPTAHHIECKOH XHMHH

Teopus xuMideckoro cTpoenns opraHudeckux coequueHni A. M. Byrneposa. I'omonoruaeckue psas opraqu-
9eCKUX coelMHeHHH. Usomepus (CTpykTypHas u npoctpancTeeHHas). Knaccupuxanus opranuyeckux coeauHeHMi.
Tuner opranmyeckux peaximit.

Tunel cesselt B MONEKYJaX OPraHUYECKHX COeTHHEHHI (0- m m-csa3m). Bomoponmas cesze. I uOpUIn3aIms
aTOMHbIX opbuTanei yriepona. Pagukan. ®yHkumonaasHas rpymnma.

KoHTtponbHsie BOIIPOCH 1 3a0auM A1 cAaMOCTOSTEHHOTO perueHus.

(O.T. Kapmanoga)

2. Yriesoaopoasr

Ipenensrele yriesonoponst. HomeHKkIaTypa aNkaHoB 1 Hx [IPOU3BOAHBIX. XMMHYECKHE CBOMCTBA METaHA U €ro
romornoros. Hukinoankausl. HempeienbHble YrieBoqoponsl. DTHICH H €r0 FOMONOLH. ALIETHIIEH B €ro TOMOJIOTH.
HueHoprle yrieBogoponsl. ApoMaTiyeckue yriieBosopoasl. beHs3ou v ero romosory.

KouTposbHEIe Bompock! 1 3a1auu a1st caMoCTOSTeNbHOrO pelIeHus.

(O.T. Kapmanosa)

3. KHCJIOPOI(CO}IGP)K&HIHG OpraHuvecKue Beuecrsa

IpenenbHble cnupThl. MeTaHON M 9TaHOI. DTHICHIIHKOND | raneput. DeHoNBL. ANbJAErdabl U KeTOHEL. Alle-
Tanbaerua. Kap6onossle kucmotel. MypaBsHHAS KHCIOTA. YkcycHas kucrnota. IIpoctsie u cnoxusle 3Gupsl. Peak-
LK STepubHKauy 1 omMblIeHrs. JKupel. Mbina u apyrue moromye cpenctBa. Yriesoasl. Monocaxapuasl U auca-
xapunsl. omucaxapumer.

B3anMOoCBA3b yTIEBOIOPOIOB H KMCTIOPOACONEPHKALITX OPraHMYEeCKUX COCAMHEHMIA.
KoHTpossHEIe BOMpOCH M 334K 1St caMOCTOSTENBHOTO peIIeHuUs.
(O.T. Kapmanoga)
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4, A30Tconepxcamne OpranvecKue COCIHHEHUA

Hutpocoenunenus. AMUAHBI. AHWINH. AMHHOKUCIOTEL. AMubI KMCIOT. [lenmuapl. benku. KauectBeHHbIe peak-
M.

A30TconepKallfe TeTepOLMKIIYecKie coenuHeHns. CTpoeHMe HYKJICHHOBBIX KMCJIOT. buonorudeckas poib
HYKJIEHHOBBIX KMCIIOT.

KoHTpoJtsHEIe BOIIPOCH U 334241 Ul CAMOCTOATEIBHOIO PELICHUS.

(O.T. KapmanoBa)
11 kaacc

1. ATOMHO-MOJIEKYJIIPHOE YY€HHE H CTPOEHHE aTOMa

Yacts 1. AToMHO-MoneKysipHoe yuenue. OCHOBHbIC NMOHATHA B XMMHHU. PerlleHne 3aga4 ¢ MCHOIb30BaHUEM
IIOHSATHI «OTHOCHTENbHbIE aTOMHAS M MOJIEKYJIPHAs Macca BELIECTBay, KKOIHYSCTBO BELISCTBAY, «Macca Belle-
CTBa», «MOJIAPHAS Macca BELIECTBay, «MOJIbHAS JONA 3JIEMEHTa B COCHAMHECHHUM), «MaccoBas [0Js JIEMEHTa B CO-
e IIHEHUM.

Yacts II. CrpoeHre U OCHOBHBIE CBOiiCTBAa aToMOB. KBaHTOBBIe umcia. IIpaBiia 3amONHeHHs JICKTPOHHAIX
060oNIoYeK: §-, p- ¥ d-3NeMeHTBI. DJIeKTpOHHAsS KOH(Urypalys i opOuTanbHas Juarpamma atoma. OCHOBHOE U BO3-
6y eHHoe cocTostHre atoMoB. «IIpockok» anexrpoHos. Ileproaudeckas cuctema uM. JI. Y. MeHzeneesa B cBeTe
TeopuH cTpoeHus aromMa. CBOHCTBA aTOMOB M X TIEPHOAUYHOCTb.

3aKOHOMEPHOCTH M3MEHEHHS OKHCIIUTEIbHO-BOCCTAHOBUTE/BHBIX CBOHCTE SIIEMEHTOB M MX COSJAHHEHMM II0
[ePHOJaM U IpyIIIaM.

KoHTponbHble BONPOCH U 3aIa4H JUI CaMOCTOSTENLHOTO PELICHIS.

(T. M. bonetiko)

2. CrexuomMeTpuYecKHe 3aKOHbI. XHMHYECKAsA CBA3b

Yacte I. OcHOBHBIE 3aKOHBI B XMMHUH. PelleHue 3a7ad ¢ MCIONb30BAHMEM IOHATHH «KOJIMUECTBO BEIIECTBAY,
«MOJAPHBIN 06BEM razay, «IUIOTHOCTh [a3ay, KOTHOCUTEJbHAS INIOTHOCTD Ia3a», «Ta30BbIe CMECH», «MaccoBas 011
rasa B cMech», K0ObEMHas T0NI4 rasa B CMECH».

Yacrs I1. Tprumubl 06pa3oBaHis XUMHUECKOH CBA3H. OCHOBHBIE THIIBI XMMITYECKOH CBA3H: KOBAJCHTHAs, MOH-
Hasi, METAJLIAMECKAsI, BOJOPOIHAs. MexaHyusM 06pa3oBans KOBATEHTHO! CBA3U (HOHOPHO-aKLENTOPHBIH 1 obMeH-
He1if). THNBI EpeKPHIBaHMs AaTOMHRBIX opOuTaiiel. ['ubpuausarys aTOMHBIX op6Guraneii. IIpocTpaHCTBEHHOE CTpOE-
HME MOJIEKYJT OPraHMYECKIX U HEOPraHUISCKUX BEIECTB.

BerecTBa MOJIEKYJISPHOrO M HEMOJICKYJIIPHOTO CTPOSHUs. ArperaTHbIe COCTOAHMUS BEIIECTBA. Tuner xpucTan-
JYECKMX PEUIETOK. 3aBUCHMOCTD CBOMCTB BELECTB OT MX COCTaBa U CTPOCHHUS.

KOHTpOJIbHEIE BOTIPOCH! U 3a1a4H JUIsl CAMOCTOSTE/IBHOTO PEIICHHM.

(T". M. Bonetixo)

3. OcHOBHbBIE KJACCHI HEOPrauHuIeCKux coe;mﬂennifl H Teopus 3JIeKTpOJ'lllTl/I‘leCKOi/'I AHCCOHAIIHHA. Konm-
YyecTBEHHBLIH cOCTAB pacTBoposB

Uactp [. OCHOBHBIE KJIACChI IPOCTBIX M CIOXKHBIX BemecTs. Metamiel. HemeTansr. Oxcupnel. KucnoTsl, OCHOBA-
H¥ISL, COJH C TIO3UIMK TEOPHH JIEKTPOIUTHYECKOH JHUCCOLMALIHH. WouHbIe ypaBHeHus peakuyil. I'uaponus cosed.
CB3b MEX[y OCHOBHBIMH KJIaCCaM¥ HEOPTaHUIECKHX BEIICCTB. I{emouxy TpeBpalleHui.

Uacrs 11 KonuuecTBeHHbIH cOCTaB pacTBOpoB. PelueHne 3afav ¢ MCIOJIB30BAHHEM NIOHSTHH «MaccoBas OIS
PacTBOpay, «MOJIAPHAA KOHLEHTPALUA pacTBOPa».

KOHTpOBHEIE BOLPOCH U 321a9K ISk CAMOCTOATEILHOTO PEIICHHA.

(T'. M. Bonetixo)

4. POu3NKO-XHMHYECKHE 3AaKOHOMEPHOCTH HpoTeKaHHA XUMHYCCKUAX peammii

CKOPOCTb XAMHUYECKOH PeaKiyy, e8 3aBICUMOCTb OT pas/IuHbIX daxropos. OGpaTHMble 1 HEOOPATHMBIE XHMH-
yeckne peaKin. XuMudeckoe pasHosecye. IIpuHumn Jle 1llaTense. TIoHATHE O KaTaJIu3e ¥ KaTalM3aropax. JK30-
TepMHUYECKHE M SHIOTEPMIIECKUE PEAKIHH. PacyéThl 0 XMMHUYECKIM YPABHCHUAM PEaKIHH.

KOHTPONBHBIE BOIPOCH] M 321a4H JUI CaMOCTOSTEIBHOTO PCIICHHA. 3
(T'. M. Bonetixo)

Asrop-coctaButh: bonetixo IM.
Mpopexrop 1o yueGroii pasore S0 T

MoOTHU A. A. BopoHos




