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1. Buectu wu3MmeHeHuss B OCHOBHYIO 00pa3oBaTelbHYI MPOrPaMMYy CPEIHETO OOIIeTo
obpazoBanus (yrB. nmpuka3zom nupekropa MAOY COII Ne 2 ot 30.12.2019 Ne 246-ox).

[Mompaznen I1l.1 VYuebnsiit mnan Pazgena |ll. OpranuzanuoHHBIA pa3fgen OCHOBHOM
00pa3zoBaTeNbHON MPOTPAMMBI CPEIHETO OOIIero o0pa3oBaHUs H3JI0KUTH B CIEIYIOLIEH
peIaKIuu:

VYueOHbIl MIaH OTpa)kaeT OPraHU3aLMOHHO-TIEAArOTMYECKUE YCIIOBHSI, HEOOXOAUMBIE IS
noctkeHus pezynbratoB ocBoenuss OOIT COO B coorBercTBuU ¢ Tpeboarmsimu GI'OC COO,
OpraHu3aly 00pa3oBaTEIbHOM JESTEIbHOCTH, a TaKXKe Y4eOHbIH IJIaH onpenenseT COCTaB U
00BbeM yueOHBIX PEAMETOB, KYPCOB U X pacHpeeNieHre Mo KiaccaM (rojam) o0ydeHus.

VuebHbIl IUIaH — JOKYMEHT, KOTOpPbI oIpenenser IepedeHb, TPYAOEMKOCTb,
MOCJIEIOBATEIBHOCTD U pacIipeielieHue 1Mo epruoiaM 00y4eHUsl yUeOHbIX MPEIMETOB, KypCOB,
JUCLMIUIMH (MOAyJiei), NPaKTUKU, MHBIX BUIOB Y4E€OHOH IEATENBHOCTH M, €CIM HWHOE He
ycTaHOBNIeHO HacTosumM @DenepasbHbIM 3aKOHOM, (OPMBI MPOMEKYTOYHOM aTTeCTal[H
yaamuxcs (1. 22 cr. 2 @eaepanpHoro 3akoHa oT 29.12.2012 r. Ne 273-D3 «O06 o6pa3oBaHuy B
Poccuiickoit denepanum»).

NHnuBunyanpHbld  y4eOHBIM TUIAaH — YYeOHBIM IUIaH, OOECTICUMBAIONIUN OCBOEHHUE
o0pa3oBaTeNbHOI MporpaMMbl Ha OCHOBE WHJMBUIYaIU3allUUd €€ COAECPXKaHUS C Y4YETOM
ocobeHHOCTe M 00pa3oBaTeNbHBIX NOTPEOHOCTEM KOHKpeTHOro ywamerocs (m. 23 cr. 2
®enepanpHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit
denepanuny).

[IIkomna npenocTaBiIseT yyaluMces BO3MOKHOCTb OPMUPOBAHUS HHIANBUAYAIbHBIX Y4€OHBIX
IUIaHOB.

VYyamumiics uMeeT nmpaBo Ha 00y4eHHEe M0 WHANBHIYATbHOMY y4eOHOMY IIaHy, B TOM YHUCIIE
Ha YCKOpPEHHOE 00ydeHue, B IpejiesiaXx 0cBauBaeMoi 00pa30BaTesIbHOM IPOrpaMMBbl B ITOPSIIKE,
YCTAaHOBJICHHOM  JIOKaJbHBIMH  HOPMAaTHBHBIMH  aKTaMH; BBIOOp  (paKyIbTaTHBHBIX
(HeoOsI3aTENbHBIX Ui JTaHHOTO YPOBHS OOpa3OBaHUSA) M DIIEKTUBHBIX (M30MpaeMbIX B
00s13aTeIbHOM TIOPSIZIKE) YUEOHBIX MPEAMETOB, KypCOB, TUCHUILIUH (MOIYJEH) U3 TMepedHs,
IpeUIaraéMoro OpraHu3anueil, OocyIlecTBIAOIE 00pa3oBaTeIbHYIO JAEATENBbHOCTh (TOCIe
MOJIy4YEeHHUsI OCHOBHOTO 00mIero o0pa3oBaHMs); U3ydeHHE HapsAy ¢ y4eOHBIMU MpEIMETaMH,
KypcamH, TUCHUILTMHAMU (MOIYJISIMH) IO OCBauBaeMOi 00pa30BaTeIbHOM MporpaMme JTro0bIX
JIpYTUX Y4eOHBIX IPEIMETOB, KYpCOB, TUCHUIUIMH (MOIyJIeH ), IpernoaaBaeMbIX B OpraHU3aliy,
OCYILECTBIISAIOLIEH 00pa30BaTEIbHYIO NESATEIbHOCTh, B YCTAHOBICHHOM €10 MOPSAJKE, a TaKXKe
peann3yeMbIX B ceTeBON (popMe yueOHBIX MPEIMETOB, KypCOB (MOIYIEH).

VY4eOHbIH TUIaH oIpeeNsieT KOJIMYEeCTBO YUeOHbIX 3aHATUH 3a 2 T0/1a HAa OJJHOTO y4alllerocs
—He meHee 2170 vacoB u He 60mee 2590 yacoB (He Oosiee 37 4acoB B HEJEIIIO).

B cootBercTBUu ¢ TpeboBanusiMu GI'OC COO YueOHBbIH TIaH MpeaycMaTpuBaeT U3y4eHue
00s3aTeNbHBIX Y4YEOHBIX IPEAMETOB: YUEOHBIX NPEIMETOB IO BHIOOPY M3 00s3aTENbHBIX
MPEIMETHBIX 00JIaCTe!, HOMOJIHUTENBHBIX YUeOHBIX NMPEIMETOB, KypcOB MO BBIOOpPY M 0OIIUX
JUIS. BKJIFOUYEHHS BO BCe yueOHbIE IUIaHbl Y4EOHBIX MPEJIMETOB, B TOM YHCJIE Ha YIriyOJeHHOM
YPOBHE.

[TpenmerHas obnacte "Pycckuil si3bIKk M JuTepaTypa', BKIOYArOas yueOHbIE IMPEIMETHI:
"Pycckuii s3b1k", "JIuTeparypa”.

[IpeameTrHast oOmacte "PomHoW sI3bIK W pojHas JuTepaTypa’, BKIIOYArOIIas ydeOHbIE
npeameTsl: "Poanoii a3k, "PoaHas nurepatypa.

[IpenmerHass obOmnacte "WHocTpaHHBIE S3bIKM", BKJIIOYANOIIAs y4yeOHBbIE MPEIMETHI:
"NHocTpaHHBI 5A3bIK, "BTOpOIl HNHOCTpAaHHBIN A3BIK".

[Ipeamernass o6nacte "OOmmIecTBeHHBIE HAyKHW'", BKJIIOYAIONMIAs YYeOHBIE TIPEIMETHI:
"Uctopus", "T'eorpadus"”, "Oxonomuka", "IIpaBo", "ObmectBoznanue", "Poccust B Mupe".

[TpenmeTHas obnacte "MaremaTuka u nHGopMaTHKa'", BKIIOYarOas yueOHbIE MPEIMETHI:
"Marematuka", "Mapopmaruka".

[IpenmetHas obmacts "EcTecTBeHHBIC HAyKHU'", BKIIIOYArOIIas yaeOHbIe peaMeThl: "du3nka',
Actponomus", "Xumusa", "buonorus", "EcrectBo3nanue".

[IpenmerHass obOmnacte "®usznueckas KyJIbTypa, 5KOJOTHUS M OCHOBBI 0€30MacHOCTU
KHU3HENeATeNbHOCTH", BKIIOYaromas ydeOHble mpeamersl: "®usmueckas KylbTypa',
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"Jxonorusa”, "OCHOBEI 0€30IIaCHOCTH KU3HEAEATENHLHOCTH .

[Tpu mpoekTupoBaHHM y4eOHOro IUTaHAa TPOGUIS YYUTHIBACTCS, YTO MPOGUIb SBISETCS
CrIocoOOM BBEJICHUS YYAIIUXCS B Ty WJIM UHYIO OOIIECTBEHHO-TIPOU3BOJICTBEHHYIO MPAKTUKY;
9TO KOMIUIEKCHOE MOHSTHE, HE OIpaHMYEHHOE HU paMKaMH Y4eOHOTro IlaHa, HU 3aJaHHBIM
HAO0OpPOM YYEOHBIX MPEIMETOB, M3y4aeMbIX Ha 0a30BOM WM YIIyOJICHHOM YpOBHE, HU
00pa3oBaTebHBIM POCTPAHCTBOM HIKOJIbI. Y 4eOHBIH Mm1aH Ipouisi CTPOUTCS C OpHEeHTaluen
Ha Oyaymyio cdepy npodecCHOHATBHON IESITEeNbHOCTH, C YYE€TOM IIPEAIOJIaraeéMoro
MPOJODKEHHsST 00pa30BaHUS YYalllUXCsl, JUIS 4Yero HU3y4yaroTCsi HaMEpEeHUs M IPeArovTeHUs
YYAIIUXCA U UX POAUTENEH (3aKOHHBIX MIPEICTABUTEINIECH).

B MAOY COIII Ne 2 peanuzyercs y4eOHBIN IJIaH YHUBEPCAITLHOTO MTPOQHUIISL.

B cooTBeTcTBMM C BO3MOXKHOCTSIMH IIKOJBI YyYallUMCS HA YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl mpejuiaraercs yriayOJIeHHOe H3y4YeHHUE CIEAYIOIUX IMPeAMETOB (B paMKax
dbopMUPOBaHUS HWHIAMBUAYAIBHOTO y4eOHOro TIutaHa): Pycckwii s3pik, Maremartuka,
Nudopmaruka, Gusuka.

YueOubli Tuian npoduiss oOydeHus U (WIM) UHIUBHyalbHbBIN yueOHbI mian coaepxkar 11
(12) yueOHBIX IpEAMETOB U MPEIYCMAaTPHUBAIOT H3YYEHHUE HE MEHEE OHOTO YU4eOHOr0 IpeaMeTa
U3 KXo mpeametHoi obnactu, onpenenenHorn @I'OC. O6s3aTenbHBIMU I BKITFOYCHUS B
yuyeOHBIH TMJaH SBISIOTCA ydeOHble mpeamerhl: «Pycckuilt  si3pik», «JlutepaTtypay,
«HOCTpaHHBbIi A3bIK», «MaTemaTtukay, «ActpoHoMusy, «Mcropus» (wm «Poccus B mupe»),
«Dusnueckas KynbTypa», «OCHOBBI 0€30MMaCHOCTH >KHU3HenesTeabHoCcTHY. ObpazoBarenbHast
OpraHM3alMsl MOKET CaMOCTOSITENIbHO BbIIEIUTh Yachl B yUueOHOM IIJIaHE Ha y4eOHbIN MpeaMeT
«Pognas nureparypa», mepepacHpeleiuB Yachl, BBIAENSEMble Ha Y4eOHBIA MpeaMeT
«Jlureparypa» mis uzydeHus: npousBeaeHuit u3 6moka «PogHas (peruoHanabHas ) JUTEPATYPA)»
u «JIureparypa Hapoaos Poccum».

B yuebHOM maHe mPEAYCMOTPEHO BBHIMIOJIHEHUE YYAIIUMHUCS WHIUBUIYATIBHOTO(BIX)
mpoekta(oB) B 10-11 kmacce. VIHIMBHUIyanbHBIM MPOEKT BBIMOIHSACTCS  y4alllUMCS
CaMOCTOSITENIFHO TIOJ] PYKOBOJCTBOM YYHTENS MO BBIOPAHHOW TeME B paMKax OJHOTO HIIH
HECKOJIbKUX M3y4aeMbIX Yy4eOHBIX MPEAMETOB, KypcoB B 000N u30paHHOWH oOmactu
NEeSATEIbHOCTH: TI03HABATEIBHOM, MPAKTHYECKOH, Y4eOHO-MCCIEAOBATEIIbCKOM, COLMAILHOM,
XyJI0’)KECTBEHHO-TBOPUYECKON, MHOW. VMHIMBHUIyalbHBIM MPOEKT BBIMOJHAETCS y4dalluMCs B
TE€YEHHE JIBYX JIET B paMKaxX yueOHOro BpeMEeHH, CIIeUaIbHO OTBEIEHHOIO Y4€OHBIM IIJIAaHOM.

VY4eOHbIl TUIaH HampaBlieH Ha (opMmHpoBaHUE 00Pa30BATENBLHOTO MPOCTPAHCTBA IIKOJBI,
00ecreurBaroIIero ONTUMAaIbHbIE YCIOBUS AJIs Pa3BUTHUS U cCaMOpeaIn3aluy yqalinxcsl.

B yueb6HOM m1ane oTpaxeHsl (POPMbI MPOMEKYTOYHON aTTeCTALIUU.

VYueOHbIif 171aH, B TOM YKCIIE HHAUBUAYAIbHBIN y4eOHbBIN TUTaH, (opMuUpyeTcs Ha JBa rojaa
obOyuenusi (10-11 kmacc), ¢ ydeToM MHEHHUS BCEX YYaCTHHUKOB 0Opa30BaTENbHBIX OTHOILIECHUH U
BO3MOXXHOCTEl 00pa3oBaTenbHONM OpraHM3allM, MPUHUMAETCsd KaXIbli ydeOHbIM ron (Kak
M3MEHEHHMsS U JIOTOJIHEHUS B OCHOBHYIO OOpPa30BaTeNbHYIO MPOTpaMMy CpEIHEro OOIIero
oOpa3oBaHus) HE 1o3/1Hee | CEeHTIOps TeKyIIero ydeOHOro roja.

PacnpenesieHus1 4acoB sl OCJIeyOIIEro BbIOOPa y4aCTHUKAMU
o0pa3oBaTeIbHBIX OTHOLICHUI NPeIMETOB,
M3y4aeMbIX Ha 0230BOM HMJIH YIJIy0JI€HHOM YPOBHeE

IIpeamernas YueOHbIe MpeAMeThI Koxa-Bo YueOHble MpeaMeThI Koa-
obJs1acTh ba3oBblii ypoBeHb yacoB | Yriy0JIeHHbIH YPOBEHb BO
4acoB
Pycckuit 1361k 1 Pycckuii a3k 68 Pycckuit 361K 204
JauTeparypa JIumepamypa 204
PonHOit A3BIK 1 PonHoit A3BIK 68
poaHas yureparypa | Ponnas nureparypa 204
WNuoctpaHHbIe Huocmpannutii azvix 204
A3BIKH Bropoii nHocTpaHHbII 136
S3BIK
Hcemopus 136




OO01ecTBeHHBIC Poccus B mupe 136
HayKu I'eorpadus 68
DKOHOMHKA 34
[IpaBo 34
OO0111eCcTBO3HAHHE 136
Marematuka u Mamemamuxka: anceopa | 272 Marematuka: anrebpau | 408
nH(pOpMaTHKa u Hauana Hayayia
Mamemamuueckoz2o MaTeMaTUYECKOr0
ananusa, 2e0Mempus aHaJIn3a, TCOMETPHS
Wudopmaruka 68 HNudopmarnka 272
EcrecTBeHHBIE dusnka 136 dusnka 340
HaYK{ Acmponomusn 34
Xumust 68 XuMust 204
Bbuonorus 68
EcrecTBo3Hanue 204
@K, skonorus u Duszuueckan kyromypa | 204
OCHOBBI DKOoJI0THS 34
6e3011acHOCTH Ocnoent 6e3onacnocmu | 68
JKUBHCACATCIIBHOCT | arcu3zHedesmebHoCmu
u
Huouesuoyanvmuiii 68
npoekm
Kypcel o BeIOOpY | DJIEKTUBHBIC KYPCHI
DaKyIbTaTUBHBIC KYPCHI
2170/2590

2. Buectu gononHenus B YueOHbli muad Ha 2020-2021 yueOHBIH To/1 ¢ yueToM YriryOIeHHOro
u3ydeHus npeameroB Pycckuii sa3pik u UHdopmartuka:
CornacHo BbIOOpa yyalmuxcsi HCXO/s U3 BO3MOXKHOCTEH 0Opa3oBaTesibHON opranuzaiuu B MAOY
COII Ne 2 co 2 gerBeptu 2020-2021 yyeOHOro roja peanusyroTcs WHIUBUAYalbHbIE yueOHbIE

IIJIaHBbI:

1 BapuaHT — yriy0JIeHHBIM YpOBEHb U3ydeHus npeaMera Pycckuil si3pik

IIpeameTHasn YueOHble npeIMeThI Yposens | KoJH4ecTBO YacoB B HeleJI0 Hroro ®opma
odaacTh /B O KOJIHIeCTBO MPOMEKYTOYHOM
10 knace 11 xmacc qaco;;: ABa aTTecTanmun
2020-2021 2021-2022
= yuebnwlil 200
yueoOHbLIl
200
Ooba3amenvuvle yuedHble npeOMenvl, RPEOMEmbl RO Gb1OOPY U3 00A3AMENbHBIX NPEOMEMHBIX odaacmell
Pycckmii si3bIk v 3/102 177 34 MOJTYTOIHE — CPE/IHSIS
y 2 ’ 2 / 75 apudmernyeckas oTMeTKa
TCKyU_[l/lX OTMETOK 110
yueOHOMY MpeaMeTy, 3a
y4eOHBIif T/ — CpeaHsist
apV[(i)MCT"‘-IeCKaSI OTMETKa
o OTMETOK 3a y‘lCGHLIe
Pycckuii s3bIk 1 nonyrozus
auTeparypa Jlureparypa b 2/68 170 32 I0IYTOIE — PN
p yp ep yp 3 / 102 apV[(i)MCT"‘-IeCKaSI OTMETKa
TEKYLUIUX OTMETOK 11O
y4eGHOMY HpeameTy, 3a
yueOHBIit roJ] — CpeHsst
apV[(i)MCT"‘-IeCKaSI OTMETKa
OTMETOK 3a y‘lCGHLIe
TOJIYTO/Iisl
Ponnas nuteparypa b 1/34 34 3a MOJIYTOIUE — CPETHSs
(pyCCKaﬂ) apI/IfbMCTl/l‘IECKaX OTMETKa

Ponno 361K 1
pOIIHAs JIUTEpaTypa

TEKYIMX OTMETOK MO
y4eOHOMY NpeaMeTy, 3a
y4eOHBIif TOJ] — CpeIHss

apupMeTHIeCKas OTMETKA

OTMETOK 3a y4eOHbIe
TIOJTYTOZIHs




WHuocrpanHble
SI3BIKU

HNHocTpaHHBIH A3BIK

31/102

3/102

204

3a MOJYTOJINE — CPETHASL
apudmeTHueckas OTMETKa
TEKYIIUX OTMETOK 10
y4eGHOMY TIpeaMeTy, 3a
Y4eOHBI TOJ — CPeHss
apudmeTHuecKas OTMETKa
OTMETOK 3a y4eOHbIC
TOJTYTOHs

OO0111eCTBEHHEBIE
HayKH

Hcropus

2/68

2/68

136

3a MOJIYroaue — CpeaHssa
apudmernyeckas oTMeTKa
TEKYIIUX OTMETOK IO
yueOHOMY IpeMeTy, 3a
yueOHBIil roJ] — CpeHsst
apndamen/lqecxaﬂ OTMETKa
OTMETOK 32 yueOHbIe
TIOJIYTOIUS.

T'eorpadus

1/34

1/34

68

3a T0JIyTOJAUE — CPEAHAS
apndamen/lqecxaﬂ OTMETKa
TEKYLIUX OTMETOK I10
yueOHOMY MpeaMeTy, 3a
yueOHBIil roJ| — CpeHsst
apndamen/lqecxaﬂ OTMETKa
OTMETOK 32 yueOHble
110J1yroaus

OO011eCTBO3HAHNE

2/68

2/68

136

3a MOJIYrOaue — CpeaHssa
apudmernyeckas oTMeTKa
TEKYLIUX OTMETOK 11O
yueOHOMY IpeMeTy, 3a
y4eOHBIif TO — CpeaHsst
apudmernyeckas oTMeTKa
OTMETOK 3a y4eOHbIe
110J1yroaus

Maremaruka u
nHpOpMAaTHKa

MaremaTnka
(BiMOYas anredpy u
Hayaia
MaTeMaTHYeCKOTO
aHaNm3a, TeOMETPHIO)

4136

47136

272

3a MOJIyTOJI€ — CPEIHAA
apupMeTHIECKast OTMETKA
TEKYLIUX OTMETOK I10
yueOHOMY MpeaMeTy, 3a
yueOHBIit roJ] — CpeHsst
apupMeTHIECKast OTMETKA
OTMETOK 3a yueOHbIe
II0JIYTrOAust

Hudpopmarnka

1/34

1/34

68

3a MOJIyTOJIU€ — CPEIHAA
apupMeTHIECKast OTMETKA
TEKYIIUX OTMETOK 11O
yueOHOMY IpenMeTy, 3a
y4eOHBIif TO — CpenHsst
apudmernyeckas oTMeTKa
OTMETOK 3a y4eOHbIe
110J1yroaus

EcrecTBenHbIe
HayKu

dusuka

2/68

2/68

136

3a MOJIYroaue — CpeaHsAsa
apudmernyeckas oTMeTKa
TEKYIIUX OTMETOK I10
yueOHOMY MpeaMeTy, 3a
y4eOHbIi TOJ]] — CpeHss
apmpmen/mecxaﬂ OTMETKa
OTMETOK 3a yueOHbIe
TOJIYTO/HS

Xumus

1/34

1/34

68

3a MOJIyTOJIN€ — CPEAHAA
apmpmen/mecxaﬂ OTMETKa
TEKYLIUX OTMETOK 110
y4eOHOMY TIpeaMeTy, 3a
yueOHBIit roJ] — CpeHsst
apmpmen/mecxaﬂ OTMETKa
OTMETOK 3a yueOHbIe
TIOJTyT OISl

buonorus

1/34

1/34

68

3a HOJIYTOINE — CPETHASL
apudmernyeckas oTMeTKa
TEKYIIUX OTMETOK I10
yueOHOMY MpeaMeTy, 3a
y4eOHBIif TOJ]] — CpeHss
apudmernyeckas oTMeTKa
OTMETOK 3a y4eOHbIe
TOJIYyroaust

AcTpoHOMuUSA

1/34

34

3a MOJIYroaue — CpeaHssa
apu(bme’rnqecxaﬂ OTMETKa
TEKYLUIUX OTMETOK 11O
y4eGHOMY IIpeaIMeTy, 3a
yueOHBIit roJ] — CpeHsst
apu(bme’rnqecxaﬂ OTMETKa
OTMETOK 3a y‘lC6HLIe
TOJIYTOJIUsl

dusnyeckas
KYJIbTYypa,
OKOJIOTUA U
OCHOBBI
0e30IacHOCTH
KU3HEAESATEILHOCT
u

duznueckas
KyJbTypa

3/102

3/102

204

3a MOJIYroaue — CpeaHsasa
apu(bme’rnqecxaﬂ OTMETKa
TEKYLUIUX OTMETOK 11O
yueOHOMY MpeaMeTy, 3a
y4eOHBIi TOJ] — CpeIHss
apmbmel‘nqecxaﬂ OTMETKa
OTMETOK 3a y4eOHbIe
TOJIYyroaust

OCHOBBI
0€30IaCHOCTH
JKU3HEAEATEJIbHOCTH

1/34

1/34

68

3 MOJTYTO/IHe — CPE/IHSs
apupMeTHIeCKas OTMETKA
TEKYIMX OTMETOK 110
y4eOHOMY HpeaMeTy, 3a
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y4eOHsIi roj1 — cpenHss
apI/IqJMCTI/l‘IECKaﬂ OTMECTKaA
OTMCTOK 3a yLIC6HLIC
TI0JTYTroAus
HWuanBuayaabHbII 1 / 3 4 1/ 34 68 OrMerKa 10 pe3yibraTam
HpoeKT I/IHI[I/IzaI;IL;II}P’I;;I):)HOFO
NIPOEKTa
DnexmusHvle Kypcol
Yuumcs nucatb 1 / 3 4 2/68 102 3auer 1o pe3yJbTaTtaMm
COYMHEHHUE BBINOJIHEHHBIX PadOT
IpodeccronanpHas 1 / 34 1/34 68 3ayer 1o pe3yabTataMm
Kap],epa BBITIIOJTHCHHBIX pﬁ60T
Meroauka penieHue 1 / 3 4 1/34 68 3auer 10 pe3yibrartam
TECTOBBIX 3aJIaHUI 1O BBINIOJIHEHHBIX PabOT
MaTeMaTHKe
Dakyremamuervie Kypcol
CospemMeHHas 0’ 5/17 05/17 34
XyJl0’)KECTBEHHAs
Kypcet o BEIGOPY | jmreparypa

AKTyaspHbBIE BOTIPOCHI 1/34 1/34 68
W3Yy4EHUS
00I1eCTBO3HAHUS
Metoapsl pereHus 1/34 1/34 68
(usnyeckux 3anaq
Hcropus B 1unax 1/34 05/17 51
Bbuonorus B 3agauax 1 / 3 4 05/17 51
[HaBaii norosopumcs! 1/34 1/34 68
(OCHOBBI
KOH(IIUKTOJIOTHH)

HTroro

o0OydeHus

B cooTBeTCTBHM MHIUBUIYaTbHBIM YUSOHBIM TIAHOM (HE
menee 2170 yacoB u He 6osee 2590 yacoB 3a 2 roja

[IpenenbHO momycTHMast HEAEIbHAS ayJUTOPHAS
HarpysKa IpHu 6-JHEBHOH yueOHOU Heqene

37

37

2 BapHaHT — yri1yOJeHHbIH ypoBeHb U3yueHus npeametoB Pycckuit si3pik 1 MHpOpMaTuka:

IIpenmeTHas
obacTh

YueGHbIEe IPEIMETHI Ypo

BE€Hb

Kosn4uecTBO 4acOB B HEEI0
/ B TOIX

10 xiacce

2020-2021

yueoOHbLIl
200

11 xmacc
2021-2022
yuebHublll 200

HUroro
KOJINYECTBO
4acoB 3a I1Ba

roaa

®opma
NPOMeKyTOYHOM
aTTecTallMHu

Oosazamenvh

ble yuedHble npedmenvl, npedMemsl RO 6b1O0PY U3 00A3amMeNbHBIX NPEOMEMHBIX odaacmell

Pycckuit s3p1k
U IUTEpaTypa

Pycckuii si3bIK N

2,2175

3/102

177

3a MOJIyTOJIUE — CPEAHAS
apl/lCI)MCTH'{CCKaH OTMETKa
TEKYLIUX OTMETOK I10
y4eOHOMY IpeIMeTy, 3a
yueOHblil rox — cpenHsis
apl/lCI)MCTH'{CCKaH OTMETKa
OTMETOK 32 yueOHbIe
TIOJIYT OISl

JIurepartypa b

3/102

2/68

170

3a TOJIYTOJINE — CPEHSASL
apl/lleCTI/I‘lCCKaﬂ OTMETKa
TEKYIIUX OTMETOK I10
yueOHOMY IpeaMeTy, 3a
Y4eOHBII IOl — CpEeHss
apl/lleCTI/I‘lCCKaﬂ OTMETKa
OTMETOK 3a yueOHbIe
T10JIyroaust

PonHoi 361K
U poaHast
JuTeparypa

(pycckas)

Ponnas nureparypa b

1/34

34

3a TONYTOJIne — CPEIHsASL
apl/l(i)MCTV[quKaﬂ OTMETKa
TEKYLIUX OTMETOK 110
yueGHOMY IpeaMeTy, 3a
yueOHblil TO — CpenHsis
apl/l(i)MCTV[quKaﬂ OTMETKa
OTMETOK 3a y‘IC6HLIB
T10JTYT OISl

WHocTpanHbIe
SI3BIKU

HWHocTpaHHBII S3bIK b

31/102

3/102

204

3a NOJIyTOAUe — CpeaHss
apmi)MeTW{ecxas{ OTMETKa
TEKYILIUX OTMETOK I10
yueGHOMY TpeaMeTy, 3a

6




yueOHbIi ro — cpensis
apI/IqJMETI/I‘ICCKaﬂ OTMETKa
OTMETOK 3a y‘{eﬁHBIe
TOJTYTOJTHS

OO0I1IECTBEHHBI
€ HAyKd

Hcropus

2/68

2/68

136

3a MOJIyrogue — CpeaHssa
apudmeTHIecKas OTMETKa
TEKYIIUX OTMETOK 110
y4eOHOMY HpeMeTy, 3a
yueOHBlil TOX — CpeaHsis
apudMeTHIECKast OTMETKa
OTMETOK 3a y‘ICGHLIe
110JIyroaus

T'eorpadus

1/34

1/34

68

3a I0JIyTOJIUE — CPEIAHAS
apl/quMCTI/ILlCCKB.SI OTMETKa
TEKYLIHUX OTMETOK I10
yueOHOMY IpeaMeTy, 3a
y4eOHblii rojt — cpeHss
apl/quMCTI/ILlCCKB.SI OTMETKa
OTMETOK 32 yueOHbIe
T10JIyroaust

OO01ecTBO3HAHNE

2/68

2/68

136

3a [OJIyTOAMe — CPEHsA
apudMeTHIeCKast OTMETKa
TEKYLIUX OTMETOK 110
y4eOHOMY HpeMeTy, 3a
yueOHBlil TOX — CpeaHsis
apudMeTHIeCKas OTMETKa
OTMETOK 3a y‘IEGHLIC
T10JIyroaust

Maremartnka u
nHpOpMaTHKa

MaremaTruka
(BKIMIOYas anredpy u
Hayaja
MaTeMaTU4YCCKOIro
aHaJIN3a, TEOMETPHIO)

4136

417136

272

3a TOJYTOe — CPENHASL
apudmeTnyeckas OTMETKa
TEKYIIUX OTMETOK I10
y4eOHOMY NpeMeTy, 3a
y4eOHblii rojt — cpeHss
apl/lq)MeTHLlCCKaﬂ OTMETKa
OTMETOK 32 yueOHbIe
TIoJTyroaus

Hudpopmarnka

2,94/
100

417136

236

3a [0JIyTOJIUE — CPEAHAS
apl/lq)MeTHLlCCKaﬂ OTMETKa
TEKYLIHUX OTMETOK I10
yueOGHOMY IIpeaMeTy, 3a
y4eOHblii rost — cpeHss
apl/lq)MeTHLlCCKaﬂ OTMETKa
OTMETOK 32 y4eOHbIe
110JIyroaus

EcrecTBeHHbBIC
HayKu

dusuka

2/68

2/68

136

3a TOJYTOe — CPENHASL
apudmeTuyeckas OTMETKa
TEKYIIUX OTMETOK I10
y4eOHOMY IpeMeTy, 3a
yueOHBIit TOX — CpeaHsis
apudmMeTnyecKas OTMETKa
OTMETOK 32 y4eOHbIe
T0JIyroaus

Xumus

1/34

1/34

68

3a MOJIyTOJIUE — CPEAHAS
apmi)Meanecxaﬂ OTMETKa
TEKYLIUX OTMETOK I10
y4eOHOMY IpeaMeTy, 3a
yueOHblil rox — cpenHsis
apmi)Meanecxaﬂ OTMETKa
OTMETOK 32 yueOHbIe
TIOJTYTO sl

Buonorns

1/34

1/34

68

3a MOJIyTOJIUE — CPEAHAS
apmi)Meanecxaﬂ OTMETKa
TEKYILIUX OTMETOK I10
yueOHOMY IpeaMeTy, 3a
Y4eOHBIH TOJ — CpenHss
apudmMeTnyecKas OTMETKa
OTMETOK 32 y4eOHbIe
T10JIyroaus

AcTpoHOMUS

1/34

34

3a TOJIYrOne — CPEIHsASL
apudmMeTnyecKas OTMETKa
TEKYILIUX OTMETOK I10
yueOHOMY IpeaMeTy, 3a
yueOHblil TO — CpenHsis
apmbMeanecxaﬂ OTMETKa
OTMETOK 3a y‘IC6HLIB
T10JIYT OISl

dusnueckas
KyJbTYpa,
OKOJIOTHUA U
OCHOBBI
0e30macHOCTH
JKH3HEIEITEb
HOCTH

duznueckas
KyJbTypa

3/102

3/102

204

3a MOJIyrogue — CpeaHssa
apmbMeanecxaﬂ OTMETKa
TEKYLIUX OTMETOK 110
y4eOHOMY HpeJIMeTy, 3a
yueOHblil TO — CpenHsis
apmbMeanecxaﬂ OTMETKa
OTMETOK 3a y‘IC6HLIB
T10JIyroaust

OCHOBBI
0€30IaCHOCTH
JKU3HEAeATEeIbHOCTH

1/34

1/34

68

3a MOJIyroJIMe — CPEHss
apudMeTHIeCKas OTMETKa
TEKyIIHX OTMETOK 10
yueOHOMY IpeaMeTy, 3a
YUeOHBII TOJ — CPeTHSASL
apudMeTHIeCKas OTMETKa
OTMETOK 32 y4eOHbIe
TIOJTYT OIS




NupuBuayaabHbIl 1 / 3 4 1/ 34 68 OTMeTKa 10 pe3ysibTaTaM
NMPOEKT 3aIIUTHI
UHAUBUAYAJIBHOT'O
IIPOCKTa
OnexmusHule Kypcul
Yuumcs nucatb 1 / 3 4 2/68 102 3ader 1o pe3yabrataMm
COYMHEHHUE BBIIOJHEHHbIX PaboT
IpodeccronanpHas 1 / 34 1/34 68 3auyer 1o pe3yibTaTaMm
Kap},epa BBIITIOJTHCHHBIX pa60T
Meronuka pemienue 1 / 3 4 1/34 68 3auer 1o pe3ysbraram
TECTOBBIX 3alaHUI 1O BBINOJHEHHBIX PadoT
MaTEeMaTHKE
DakynemamueHvle Kypcol
CospemMeHHas 0’5 /17 05/17 34
Kypcbl 1o XYyJ0XKECTBEHHas
BBIGOPY JIuTeparypa
AKTyaJlbHBIE BOIIPOCHI 1 / 34 1/34 68
U3yUYCHUS
0011IeCTBO3HAHUS
Mertonpl peleHus 1/34 1/34 68
(usnyeckux 3anaq
Hcropus B mnnax 1/34 05/17 51
bromnorus B 3agavax 1/34 05/17 51
Jasaii norosopumcs! 1/34 1/34 68
(OCHOBBI
KOH()JIMKTOJIOTHH)
B cooTBeTCTBUM ¢ MHAMBHIYyaTbHBIM YYEOHBIM IJIAHOM (HE
Hroro MmeHee 2170 gacoB u He 6onee 2590 yacos 3a 2 roxa
o0ydeHus
IIpenenpHO nomycTUMAasl HEJENbHAs ayIUTOPHAs 37 37
Harpyska Ipu 6-1THeBHOH y4eOHOH HeJelne

3. Homomuute Paznen | LleneBoii pa3aen oCHOBHOW 00pa3oBaTeNbHON MPOTPaMMBbl CPEIHETO
oOmiero odpaszoBanus, noapasnen .2, n. 1.2.3. I[lnanupyemsie pe3ynabTatsl ocBoeHust OOIL:
B pesynbrate usydenus yueOHoro npenmera «Pycckuil si3pIK» Ha ypOBHE CPEIHEro OOLIero
o0pa3oBaHMUS:
BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:
BOCIIPUHMMATh JIMHTBUCTHKY KaK 4acTh OOIIEYEIOBEYECKOI0 T'YMaHUTAPHOTO 3HAHHUS;
paccMaTpuBaTh SA3bIK B KAUECTBE MHOTO()YHKIIMOHAIBHOMN pa3BUBAIOLIEICS CUCTEMBI;
pacrno3HaBaTh YpOBHU U €IMHULIBI I3bIKA B IPEIbSIBICHHOM TEKCTE U BUJIETh B3aUMOCBSI3b MEXKIY
HUMY,
aHAJIN3UPOBATh A3BIKOBBIE CPENICTBA, UCIIOJIB30BAHHBIE B TEKCTE, C TOUKH 3PEHUS IPABUIBHOCTH,
TOYHOCTH U YMECTHOCTH UX YNOTPEOJIICHUS MTPHU OLIEHKE COOCTBEHHOM U UyXKOU peun;
KOMMEHTHPOBATh aBTOPCKHME BBICKA3bIBAHUS HA Pa3iIMYHbIE TEMBbI (B TOM YMCiIE O OOraTtcTBe W
BBIPA3UTEIBbHOCTH PYCCKOTO SI3bIKA);
OTMEUaTh OTIMYMS S3bIKa XYNO0KECTBEHHOM JIUTEPAaTypbl OT JPYTUX Pa3sHOBHIHOCTEU
COBPEMEHHOT'0 PYCCKOIO S3bIKa;
UCIOJIb30BaTh CHHOHUMHUYECKHE PECYpPChbl PYCCKOTO sI3bIKa uIs 0o0Jiee TOYHOTO BBIPAKEHHS
MBICITU ¥ YCUJICHHUS BBIPA3UTEIIbHOCTU PEUU;
UMETh MpEJCTaBICHUE 00 HCTOPUYECKOM PA3BUTHUH PYCCKOTO S3bIKA U HCTOPUH PYCCKOTO
SI3BIKO3HAHUS,
BbIpa)XaTh COTJIACHE HJIM HECOIJIacue ¢ MHEHHEM cOOeceJHHKa B COOTBETCTBMU C IpaBHIAMH
BEJICHUS 1MaJOTHUYECKON peul;
Qg QepeHIpoBaTh TJIABHYI0 U BTOPOCTENEHHYIO HWH(GOpPMAIMIO, U3BECTHYIO M HEU3BECTHYIO
MH(OPMALIHIO B IPOCTYIIAHHOM TEKCTE;
MPOBOJIUTH CAMOCTOSITENIBHBIA IMOMCK TEKCTOBOW M HETEKCTOBOM HH(OpManuu, oTOUpaTrh U
aHAJIM3UPOBATh MOJTYYEHHYIO HH(OPMALIKIO;
OLICHUBATh CTUJIMCTUYECKUE PECYPCHI A3BIKa;




COXPaHATh CTHJICBOE SJMHCTBO TP CO3/IaHHU TEKCTA 33J]aHHOTO (PYHKIIMOHAIBHOTO CTHIIS,

BJIAJICTh YMEHUSAMH HH(POPMAIIMOHHO MepepadaThIBaTh IPOYUTAHHBIEC M IIPOCITYIIAHHBIE TEKCTHI U
NPE/ICTaBIATh UX B BUJIE TE3UCOB, KOHCIIEKTOB, aHHOTAIINH, pedeparTos;

CO3/1aBaTh OT3BIBBI M PELICH3UH Ha MPEIJIOKECHHBIN TEKCT;

coOJII0IaTh KYJIbTYpY UTE€HUS, TOBOPEHUS, AyIUPOBAHUS U TUCHMA;

COOJIIO/IaTh KYJIBTYPY HAyYHOTO M JICIOBOTO OOIIEHUS B YCTHOW M MHCBMEHHOU (opme, B TOM
qucie mpu 00CyKISHUHU TUCKYCCHOHHBIX TPOOIeM;

COOJII0/1aTh HOPMBI PEYEBOrO TOBEICHHUS B PA3rOBOPHON peud, a TaKKe B Y4eOHO-HAYYHOU M
oduHmansHO-1eI0BOM chepax oOmeHus;

OCYIIECTBIISITH PEYEBOM CAMOKOHTPOJIb;

COBEPIIECHCTBOBATh Opdorpadguueckue 1 MyHKTyallMOHHbIE YMEHHS U HABBIKA Ha OCHOBE 3HAHHN
0 HOpMaxX PYCCKOT'O JIUTEPATYPHOTO SI3BIKA;

MCIOJIb30BAaTh OCHOBHBIE HOPMATHUBHBIEC CIIOBApU M CHPABOYHUKH JUISI PACHIMPEHHS CIOBAPHOTO
3amaca M CIIeKTpa UCIIOJIb3YEMBIX S3BIKOBBIX CPEJICTB;

OLIEHUBATh SCTETUYECKYIO CTOPOHY PEUEBOTO BHICKA3bIBAHUS MIPU aHAIIN3E TEKCTOB (B TOM YHCIIE
XYIO’)KECTBEHHO JTUTEPATYPBI).

BbINyCKHUK Ha YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

npPOBOOUMb KOMNJIEKCHBIU AHAIU3 S3bIKOBIX OUHUY 8 MeKCme;

8bLOEIAMb U ONUCHLBAMb COYUATbHBLE PYHKYUU PYCCKO20 A3bIKA,

NPOBOOUMD IUHSBUCTIUYECKUE IKCNEePUMEHMbL, CEA3AHHbLE C COYUALHBIMU QYHKYUIMU S3bIKA, U
UCNONIL3068aAMb €20 Pe3YIbMamvl 8 NPAKMUYECKOU peuedoll 0essmeibHOCMU,

AHATUZUPOBAMD SI3bIKOBbLE AGNEHUS U (haKmbl, OONYCKaowue HeOOHO3HAUHYIO UHMEPNPEeMAayuio;

Xapakmepuzoeamu poib OpM pyCcCKO20 A3bIKA 8 CMAHOGICHUU U PA3BUMUL PYCCKO20 A3bIKA;

npoBOOUMb AHANU3 NPOYUMAHHBIX U NPOCTYUIAHHLIX MEKCMO8 U NPeoCmasisims ux 6 euoe
0oKnaoa, cmamovii, peyeH3uul, peome;

npoBOOUMb  KOMNIEKCHbIU JUHSBUCIUYECKULl AHAU3 MeKCma 6 COOMBEmCmeul ¢ e20
@DYHKYUOHATbHO-CIMULEBOUL U HCAHPOBOU NPUHAOLEHCHOCTIBIO,

KpUMu4ecku OYyeHu8amy YCMHulL MOHOLOSUYECKUL MEKCH U YCMHbLUL OUAIOSUYeCKULL TEeKCN,

BbLICMYNAMb NepPed ayoumopueti ¢ meKCmamu paziuyHoU HCAHPOBOU NPUHAOLEHCHOCTIU,

0CYWeCmensims peuesoli CAMOKOHMPOIb, CAMOOYEHKY, CAMOKOPPEKYUIO;

UCNOIb308AMb A3bIKOGLLE CPEOCMEA C YUEemMOM 8aPUAMUBHOCTIU COBPEMEHHO20 PYCCKO20 A3bIKA,

npPoBOOUMb AHANU3 KOMMYHUKAMUBHBIX KA4ecms U dghgexmuenocmu pedu;

PeoaKmuposams YCMHble U NUCbMEHHble MEKCMbl PA3IUYHbIX CIMULEU U JICAHPO8 HA OCHOBE
3HAHULL 0 HOPMAX PYCCKO20 TUMEPAMYPHO20 A3bIKA,

onpeoensims nymu CO8EPUIeHCMBOBAHUSL COOCMBEHHBIX KOMMYHUKAMUBHBIX CHOCOOHOCMEl U
KVIbMypbl peyul.

MareMaTHkKa: a.nreﬁpa N HAaYajJa MaTEeMaTHY€CKOro anajiuia, recoMeTpus

Yri1y6J1IeHHblii ypOBeHb
«CHcTeMHO-TeopeTHYeCKHE Pe3yJIbTaThD»

Paznen Il. BeimycKHHK HAyYHTCSI V. BbImyCKHUK MOJIYYUT
BO3MOKHOCTH HAYYHMTHCS
Henu JIJis ycnenmHoro mpoI0JKeHUS 00pa30BaHUs s obecneuenusi 603mModcHOCMU
OCBOCHHUS IO CTIEIHAILHOCTSM, CBA3aHHBIM C ITPUKIIAIHBIM VCREeUH020 NPOOOIIICEHUs 00PA308AHUSL
npeaMeTra UCIIOJIb30BAaHUEM MaTeMaTHKU 10 CNeYUANbHOCHAM, CEA3AHHBIM C

ocyujecmeieHuemM Hay4Hou u
UCCNEe008AMENbCKOU OeSIMeNbHOCTU 8
obnacmu MamemamuK U CMeNCHbIX
Hayk




Inemenmot Ceo6onHO omnepupoBaTh! momsTHsAME: KoHewHoe | Jocmuowcenue pesyromamos pasoena ll,
meopuu MHOYECTBO, JIEMEHT MHOXKECTBA, OIMHOKECTBO, | 0NEPUPOEAms NOHAMUEM ONpedeseHUs,
MHOIICECME U nepecedeHue, 00bEIUHEHNE U PA3HOCTh MHOYKECTB, OCHOBHBIMU GUOAMU ONpedeseHUl,
Mamemamuyec YHCIIOBBIE MHOKECTBA Ha KOOPAMHATHOM NPSIMOH, OCHOBHBIMU 6UOAMU MEOpeM;
Koli 102uKu OTPE30K, HHTEPBAJI, MOJyUHTEPBAJ, IPOMEIKYTOK C | HOHUMAIMb CYMb KOCBEHHO20
BBIKOJIOTOH TOYKOH, rpaduueckoe mpeacTaBicHNE 00Ka3amenbCmeda;
MHOXKECTB Ha KOOPJMHATHON TJIOCKOCTH; onepuposamv NOHAMUAMU CHEMHO20 U
3a7aBaTh MHOKECTBa NePCUYHCICHUEM u HecuemHo2o MHoocecmed,
XapaKTEepUCTUIECCKUM CBOI7ICTBOM; NPpUMEHANb Memoo mamemamuyeckou
OIEpPUPOBATH MIOHATHAMU: YTBEPXKICHHUE, UHOYKYUU Ol NPO6EOCHUs:
OTPHULIAHUE YTBEPKICHHs, MCTUHHBIE U JIOKHBIE paccydrcoenutl u 00Kasamenbems u
YTBEP>KIEHUS, NpUYMHA, CIEACTBUE, YacCTHBIN npu peuienuu 3a0a.
CITydaii 06IIero yTBep/KACHHS, KOHTPIPHME; B noeceonesnou slcuznu u npu uzyueHuu
TIPOBEPSATH MIPUHAUICKHOCTE SIIEMEHTA Opyaux npeomemos:
MHOYECTBY; UCNOB306AMb MEOPEMUKO-
HAXOJUTh IlepecedeHe U 00beIMHEHHE MHOXECTB, MHOHCECMEEHHBIU ASBIK U AIbIK
B TOM 4HCle HpeJACTABJCHHBbIX IpadMueckd Ha M02UKU 0715l ONUCAHUSA PEATHbLX
YUCIIOBOM MPSIMOi M HA KOOPIMHATHON TLIOCKOCTH; Npoyeccos u AenenuL, npu perenuu
NPOBOANTH  JOKa3aTeNIbHBIE PACCY)KICHUS IS 3a0ay dpyaux yuebublx npeomemos
000CHOBaHHMSI HICTHHHOCTH YTBEPIKACHHH.
B noeceonesnotl srcuznu u npu usyuenuu opyaux
npeomemos:
UCTIONIB30BAaTh ~ YHCJIOBBIE ~ MHOXKECTBA  HA
KOOpIMHATHOM NpsMOM W HA KOOPAUHATHOM
IUTOCKOCTH JUIS OTIMCAHUS PeallbHBIX MPOIIECCOB U
SIBJICHUIA;
NIPOBOANTD  JIOKA3aTEIbHBIE  PACCY)KICHUS B
CUTYallUsIX ITTOBCEIHEBHOM J>KM3HH, NPH PEIICHUU
3aj]ia4 U3 IPYTUX IPEeIMETOB
Yucna u CB06OIHO OIEPUPOBATh MOHATHAMU: HaTypanbHoe | Jocmudicenue pesynomamog pasoena ll,
eblpadicenus YHCII0, MHOKECTBO HATYPAILHBIX YHCEN, LEI0E | C60000HO ONepupoams YUCIOEbIMU

YHCII0, MHOXECTBO IIEJIBIX YHUCEJ, OOBIKHOBEHHAS
Ipo0b, JecATHYHAs JApPOOb, CMEIIAHHOE YHCIIO,
paIMOHAIPHOE YHCJI0, MHOXKECTBO PAIMOHATBHBIX
YHCell, UPPAUOHATIBHOE YUCII0, KOPEHb CTENEHH N,

JIEUCTBUTEIIHHOE YHCIIO, MHO>ECTBO
JIEUCTBUTEIBHBIX qHcel, reoMeTpuyecKas
HMHTEpIpETALMS HaTypaJbHbIX, IIEJIBIX,
palMOHAbHBIX, NEHCTBUTENLHBIX YHCET;

MMOHUMAaTh ®  OOBSACHATH  PasHHUIy  MEXKIY
MO3UIMOHHONM M  HEMO3HWIHMOHHOM CHCTEMaMH

3aIllCHU YHCET;

MIEPEeBOIUTh YHCIa U3 OJHOM CHCTEMBI 3aluch
(cucTeMbl CYHCICHHUS) B IPYTYIO;

JIOKa3bIBaTh M MCIIOJIB30BATh MPU3HAKH JIEIUMOCTH

CYMMbl W TIIPOU3BCACHUA 1IPU  BBIINOJHCHHUU
BBIYHCIICHUH B peUICHrHA 3a1a4;
BBIIIOJIHATH OKpYTJICHUC palrOHAJIbHBIX u

HppaIMOHATHHBIX YHCEIN C 33laHHON TOYHOCTHIO;
CpaBHUBATh JEUCTBUTEJbHBIE YHUCIA PA3HBIMHU
crocobamu,

YIOpSIOYMBATL YHCJIA, 3alHMCaHHbIE B  BHIE
OOBIKHOBEHHOW W JAECITHYHOW JpoOH, dYHcIia,
3aMHMCaHHbIe C UCTIOIh30BaHUEM apH(PMETHIECKOTO
KBaJIpaTHOT'O KOPHsI, KOPHEH cTeneHu 0oJbIe 2;
Haxoauts HOJl m HOK pasHeiMu cmocobamu u
KCIOJIb30BaTh UX MPH PELICHUH 3a]1a4;

MHOICECMBAMU NPU PeUeHUl 3a0al;

NOHUMAMb NPUYUHBL U OCHOBHBLE UOeU
pacuupenus YUcio8bIX MHONCECHE;

611a0enb OCHOBHBbIMU NOHAMUAMU
meopuu 0eUMOCIU NPU peuleHuu
CMAHOAPMHBIX 34044

umems 6a308ble NPEOCMABIEHUL O
MHOJICECBe KOMNIEKCHBIX YUCe],

€80000HO BbINOIHAMb MONCOECNBEHHBLE
npeobpazosanuis
MPULOHOMEMPUUECKUX,
J102apU@BMUYEcKux, CmeneHHuix
8bIPAIICEHULL,

enadems gopmynoi 6unoma Hetomona,

npuMeHAmbs Npu peueHuy 3a0a4
meopemy 0 TUHEUHOM
npeocmaenenuu HOJI;

NpUMeHAMb NpU peueHuy 3a0ay
Kumaiickyro meopemy 06
ocmamxax,

npumensms npu peweHuu 3aday Manyro
meopemy Depma;

yMemb 8bINOJHAMb 3ANUCH YUCIA 8
NO3UYUOHHOU CUCHeMe CYUCTEHUsL,

NpUMeHAmbd Npu peueHuy 3a0a4
meopemuKo-4uciogvle QyHKyuL:
qUCo u cymma oenumernetl,
dynxyuio inepa;

1 34ecb 1 ganee: 3HaTb onpegeneHne NoHATUA, 3HaTb U YyMeTb 060CHOBbIBaTb CBOMCTBA (I'IpVI3HaKI/I, €C/I OHU eCTb)
NMOHATUA, XapPaKTEPU30BATb CBA3U C APYTMMUN NOHATUAMMUN, NpeacTaBiAa OAHO NOHATUE KaK 4acCTb UE/I0OCTHOIo
KOM/IEKCa, UCMO/Ib30BaTb NOHATUE M €ro CBOMCTBA npu nposeaeHnn paCCY)K[J,EHVIﬁ, AOKa3aTenbCTs, peweHnn 3a4au.

10




BBITIONIHATh  BBIYUCIIGHUS W TpeoOpa3oBaHUS
BBIPAXEHUH, COJIEpKAIINX JEHCTBUTEIbHbBIC YHCIIa,
B TOM YHCJI€ KOPHHU HATYPaJbHBIX CTENICHEH;
BBITIOJTHSATH CTaHJlapTHBIE TOXKJICCTBCHHBIC
peoOpa3oBaHUS TPUTOHOMETPUYECKHX,
JOTapu(PMIIECKUX, CTETIEHHBIX, HPPANOHAIBHBIX
BBIPAKEHUMN.

B noeceonesnotl scuznu u npu usyuenuu opyaux

npeomemos:

BBITIOJTHATh M OOBSACHITH CPaBHECHUE PE3YJILTATOB
BBIYKCIICHHUH TIPU PELICHUH MPAKTHIECKUX 3a/1a4, B
TOM  4YHCIE  TPHONMKCHHBIX  BBIYHCICHUH,
UCTIONb3Ys pa3HbIe CIIOCOObI CPAaBHEHHUIA;
3aIiChIBATh, CPAaBHHUBATb, OKPYIVISATH YHCIOBBIC
JIAHHBIC PEaJbHBIX BEIMYUH C HCIOJIb30BAHHEM
Pa3HbIX CUCTEM U3MEPECHUS;

COCTaBJIATh U OLICHMBATH Pa3HbIMU crocobamu

YHCJIOBBIE BBIPAKEHUS IIPU PELLIEHUU
MIPAKTUYECKUX 33J1a4 U 3a/1a4 U3 APYTUX YIEOHBIX
IIPEIMETOB

NpuUMeHAms npu peueHuy 3a0ay yenHole

opobu;

NpuUMeHAmbs Npu peueHuy 3a0a4

MHO20YEHbL C OellCMEUMelbHbIMU U
yenvimu Kodggpuyuenmamu;

61ademsv NOHAMUAMU NPUBOOUMBILL U

Henpueoc)uMan MHO2SOUYNEH U
NPUMEHANb UX NPU peuLeHUU 3adau;

NpUMEHAMb NPU pewenuu 3a0ay

Ocnognyio meopemy aneebpbi;

NpUMEHAMb NPU pewenuu 3a0ay

npocmetiwiue QYHKYUU KOMIIEKCHOU
nepemeHHOU KaK ceomMempuieckue
npeobpaszosanus

Ypasnenua u
HepageeHcmea

CBOOOZHO ONEpUPOBATH MOHATHAMH: ypaBHEHHE,

HEpaBEHCTBO, PABHOCWJIbHBIE  YpaBHEHUS U
HEpaBEHCTBA, ypaBHEHHE, SIBIISTFOLIIEECST
CIIEICTBHEM JAPYIOT0 YpaBHEHUs, YpaBHEHHUS,

PaBHOCUIIBHBIE HAa MHOXKECTBE, PaBHOCUIIBHBIC
npeoOpa3oBaHMs ypaBHCHNUI;

pelaTh pa3Hble BUAbl YPAaBHEHHH U HEPABEHCTB U
HX CHCTEM, B TOM YHUCII€ HEKOTOPbIE YpaBHEHHS 3 -1
u  4-ii  cremeHed, OPOOHO-pallMOHATBHBIC U
HppalyoHabHEIC,

OBJIQZICTh OCHOBHBIMU THUIAMH IOKa3aTENIbHBIX,
norapu(p)MHUYECKUX, HUPPALMOHATIBHBIX, CTEIEHHBIX
yYpaBHEHMH M HEpaBEHCTB U CTaHJapTHBIMU
METOJJAMH HX pEHIeHWH W TNPUMEHATh UX TIpU
pelleHnH 3a7ay;

IIPUMEHSATH TeOpeMy be3y K peleHnto ypaBHeHU;
OpUMEHATh TeopeMy Buera s pemeHus
HEKOTOPBIX YPaBHEHUI CTENEHU BBIIIE BTOPOH;
MIOHUMATh CMBICII TE€OPEM O PaBHOCWIBHBIX U
HEPaBHOCWJIBHBIX MPEOOpa30BaHUAX YpaBHEHHH U
YMETh UX JI0Ka3bIBATh;

BJIAJIETh ~ METOAAMH  pEIIeHHs  ypaBHEHHH,
HEpPaBEHCTB U MX CHUCTEM, YMETh BHIOMpAaTh METO]
pereHust 1 000CHOBBIBAThH CBOM BHIOOD;
HCTIONB30BaTh METOJl MHTEPBAJIOB IS PEIICHHUS
HEpaBEHCTB, B TOM YHCIIE JPOOHO-PaMOHAIBHBIX 1
BKITIOYAFOIIUX B ceds UppalrOHabHbIE
BBIpa)KEHUS;

pemars anreOpandeckrue ypaBHEHHS 1 HEpaBeHCTBA
U UX CHUCTEMBI C apaMeTpaMy anreOpanveckuM U
rpadu9ecKuM METOJaMH;

BIAJIETh PAa3HBIMH METOJAaMH JJOKa3aTelbCTBA
HEPaBEHCTB;

pemaTh ypaBHEHHS B IENBIX YUCIIAX;

n300paxaThb MHOKECTBa Ha IUIOCKOCTH,

3aJjaBacMble YpaBHEHUSIMHU, HEPaBEHCTBAMH M HX
cucTeMaMu;

CBOOOHO HCIOJb30BaTh TO>/IECTBEHHBIE
npeoOpa3oBaHMsl TPH PEIICHWH YpPaBHEHHH U
CUCTEM ypaBHEHHH

B nosceonesnoil scuznu u npu uzyyeHuu Opyeux

npeomemos:

Jlocmuoicenue pesynomamog pazoena ll;

c60600HO  onpedensms  mun U
evblOUpame Memoo pewienus
NOKA3aMeNbHbIX u
Jn02apu@PMUYeckux — ypasHeHun U
HepageHcma, UPPAYUOHATLHBIX
YypagHerui u HepageHcms,
MPULOHOMEMPUHECKUX YDPAGHEHUU U
HepageHcme, ux CUcmem;
c60600HO  pewamo
JUHEUHbIX YPAGHEHU;
pewams OCHOBHbIE MUNbL YPAGHEHUT
U HepageHCcme ¢ napamempami;
NPUMEHAMb  NpU  peuleHul  3a0ay
HepageHcmed Kowu —
bynsxoeckoeo, bepuynnu;

umembs npedcmasnenue 0
HepaseHcmeax —mencdy CpeoOHUuMU
cmenenHbIMu

cucmemaol
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—  COCTaBJIITB M peIIaTh ypaBHEHHsS, HEPABEHCTBA, UX
CHCTEMbI NPH DPEMICHHM 3aAad JIPYTrux y4eOHBIX
MIPEAMETOB;

—  BBINOJHATH OLEHKY NPaBAONONOOMS PE3yNbTaTOB,
MOJTy4aeMBbIX IIPH PEIICHNH Pa3INYHBIX YPaBHCHUMH,
HEPaBEHCTB M MX CHCTEM IIPU PEIICHUH 3anad
JpYrux y4yeOHBIX IPEIMETOB;

—  COCTaBJIATH U pelllaTh ypaBHEHUS U HEPABEHCTBA C
napaMeTpamMM IpU  pPElIeHHH 3ajady  JPYTux
y4eOHBIX IIPEIMETOB;

— COCTaBIATh YpaBHEHHE, HEPABEHCTBO WM UX
CHCTEMY, ONTUCHIBAIOIINE PEATBHYIO CUTYAIHIO HIIH
MIPUKITATHYTO 3ajady, MHTEPIPETHPOBAThH
MIOJTy4EHHBIE Pe3yIbTaThl;

—  WCIONB30BaTh IPOTPAMMHBIE CPEACTBA  IIPH
pELICHUH OTAEIBHBIX KIACCOB YPABHCHWH W
HEpPaBEHCTB

Dynuxyuu

BrnaneTs MOHATHSAMU: 3aBUCHMOCTh BETWYHH, (QYHKIHS,
apryMeHT W 3HaueHHe (QyHKIHHU, 00nacTh
OIIpEEeTICHUS] U MHOYKECTBO 3HaUCHUH (DyHKLIUH,
rpaduk 3aBUCUMOCTH, rpaduK QyHKIUH, HYITH
(GYHKIMH, TPOMEXYTKH 3HAKOMIOCTOSHCTBA,
BO3pacTaHHe Ha YHCIOBOM NPOMEXYTKE,
yOBIBaHME Ha YUCIOBOM IIPOMEKYTKE,
HanOoIblee 1 HAaUMEHbIIIee 3HaUeHUE (PYHKIINU
Ha YHUCIIOBOM NIPOMEXYTKE, IIEPHOIMIECKas
(GyHKIWSA, Iepro, YeTHAS ¥ HeueTHast (GyHKINH;
YMETh IIPUMEHSATH 3TH HOHATHS IIPU PEIICHUN
3ajad;

BJIJIETh ITOHSATHEM CTETIeHHas! QYHKIUS; CTPOUTH ee
rpaduK ¥ yMETh IPUMCHSATh CBOWCTBA CTCIICHHOM
(GYHKIHMY P PELICHUH 33/1a4;

BJIaIeTh MOHATHAMHE MOKa3aTeabHas QyHKIus,
9KCIIOHEHTA; CTPOUTH UX I'paQHKU U yMETh
MIPUMEHSTh CBOMCTBA ITOKA3aTeNIbHON (HYHKIMH
TIPU pEIIeHNH 337134,

BJIJIETh NOHATHEM JIoTapu(MIIecKas QyHKIHS;
CTPOUTH €€ TpaduK 1 yMeTh IPUMEHSTH CBOMCTBA
sorapu(pMIYecKoi (yHKINH IPU PELICHUH 33/1a4;

BJII€Th MOHATHAMH TPUTOHOMETPUYECKHE (PYHKIIWH;
CTPOUTDH UX rpaMKH U YMETh IPUMEHSITH
CBOMWCTBA TPUTOHOMETPUUECKUX QYHKIMH MTpH
peleHnH! 3aay;

BJIaJIETh MOHSATHEM 00paTHast GYHKIMSI; IPUMEHSITh 3TO
MIOHATHE NIPH PELICHUH 33134,

MPUMEHSTH IIPU PELICHUH 33/1a4 CBOWCTBA (QYHKIIMI:
YEeTHOCTH, IEPUOANIHOCTh, OTPAaHNYEHHOCTH;

MPUMEHSTH IIPU PELICHUH 33/1a4 PeoOpa3oBaHMs
rpaduKoB QyHKITHIA;

BJIaJIETh MOHSATHIMH YHCIIOBAs TIOCIIEI0BATEIBHOCTD,
apudmMeTHyecKas ¥ TeOMETpHYECcKas IIPOrPeccHs;

NPUMEHSTD IPU PELISHUH 33/1a4 CBOMCTBA M PU3HAKK
apru(pMETHIECKON 1 TEOMETPHUECKON POTPECCHH.

B nosceouesnoil scuznu u npu uzyyeHuu Opyeux
VUEOHBIX NPEOMEmOos.

— omIpenensATh Mo TrpaduKaM M HCIOJIB30BATh IS
peleHns MPUKIIaJHBIX 3aad CBOWCTBA PEabHBIX
MPOIIECCOB W 3aBHCHMOCTEH (HamOoipmIe U
HaMMEHbIINE 3HAYCHUS, IPOMEKYTKH BO3pacTaHUs
u yOBIBaHMS ¢$yHKIMH, IIPOMEXKYTKH
3HAKOIIOCTOSTHCTBA, ACHUMIITOTHI, TOYKH Ieperuoa,
MIEPUOJT U T.IL.);

—  HHTEpIpeTHpPOBaTh  CBOWCTBA B  KOHTEKCTE
KOHKPETHOH IIPAKTUYECKON CUTYyaluH;.

Jlocmuocenue pesynomamos pazoena 11,

61a0ems NOHAMUEM ACUMAIMOMbL U
yMemb e20 NpUMeHams npu
pewtenuu 3a0a;

npumMeHsams Memoobl peuteHus
npocmetimux ouppepenyuanvrbix
VpasHeHull nepeo2o U 8Mopoco
nopsioKo8
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OTIpeneNATh 10 TpadukaM mpocTeiIme

XapaKTEePUCTUKHU MEPUOANICCKUX POLIECCOB B
OMOJIOr MK, IKOHOMHKE, MY3bIKE, PaJHOCBSI3H U JIp.
(ammuMTY 18, TIEPUOJT U T.11.)

Dnemenmut
Mmamemamuuec
K020 ananusa

BiageTs moHsTHEM OECKOHEYHO yOBIBAIOIIIAS

reoOMEeTpHUIECKast MPOrPECCHsI U YMETh IPUMEHATh
€T0 IPH PELICHUN 33/1a4;

MPUMCHATD JIA pCIICHUs 3a/la4 TCOPHUIO MPEACIOB;
BJIaACTh INOHATHAMU OECKOHEUYHO OOJIbIIHE U

OECKOHEYHO MAJIbIE YUCIIOBBIE
MOCJIEI0BATEILHOCTH ¥ YMETh CPABHUBATH
0ECKOHEYHO OOJIBbIINE U OECKOHEYHO Majlble
MIOCJIEIOBATEIBHOCTH,

BJIAACTHh IOHATUAMUA: IIPOU3BOTHASA CI)yHKI_II/II/I B TOYKC,

TIPOU3BOIHAS (PYHKITUH;

BBIUHCIIATH IPOM3BOAHBIC STIEMEHTAPHBIX (QYHKIINIH
M MX KOMOMHAIII;

ucciaenoBaTh (PyHKIMM HAa MOHOTOHHOCT U
9KCTPEMYMBEI;

CTpOUTH rpaMKM ¥ NIPUMEHSTH K PELICHUIO 3a/1a4,
B TOM YHCIIE C TapaMeTpOM;

BJaZeTh TMOHATHEM KacaTelbHas K Trpaduky
(GYHKIMH ¥ yMeTh NMPUMEHSTHh €ro IMpU peIeHUH
3ajad;

BIAZCTh MOHATHUSAMH TIepBOOOpa3Hast (YHKIHS,
OTIpeIeTICHHBII HHTErpal;

mpuMeHATh TeopeMy HproroHa—JleliOHMIIa U ee
CIIEACTBHA AJISI PELICHUS 33/1a4.

B noeceonesnotl srcuznu u npu usyuenuu opyaux

VUEOHbIX npeomemos.

pelaTh IPUKJIaIHbIC 331a9d U3 OHOJI0THH, (HU3HUKH,
XUMHUHM, OJKOHOMHUKA H JPYTHX [PeIMETOB,
CBSI3aHHBIE C HCCIEJOBAHUEM XapaKTEPUCTHK
IIPOLIECCOB;

MHTEPIPETUPOBATH MOITYUEHHbIE PE3YIbTAThI

- Jocmuoicenue pe3ynbmamog pasoend
I1;
—  c80000HO 81a0emb CMAHOAPMHBIM

annapamom MaAMEMAMUIECKo20
aumanusa ons BbIYUCTCHUS
NPOU36OOHbIX  (DYHKYUU  OOHOU
nepemenHou;

—  CB0OOOHO  NpUMEHsMb  aAnnapam
MamemMamuyecko2o — anHanusa  Ous
uccne0o8anus dyuryu u
HOCMpPOEHUsL 2PAPUKO8, 8 MOM YUCLe
UCCe008aHUSL HA GBINYKIOCHIb,

—  onepuposamv nOHsIMUeMm
nepeooobpasHou dyHryuu ons
peuterus 3a0au;

—  061ademb OCHOGHBIMU CBEOeHUMU
00 unmezpane Hviomona—Jletibnuya
U €20 NPOCMeNUUX NPUMEHEHUSX,

— onepuposamv 8  CMAHOAPHbIX
CUMYayusiX npou380OHbIMU GbICULUX
nopA0KO8;

—  YMemb NPUMEHAMb NpU peuleHuu
3a0ay  C60UCMBA  HENpepbleHbIX
@dyHryuil;

—  YMemb NPUMEHAMb HpU peuleHuu
3a0au meopemvl Betlepuumpacca,

—  YyMemb GbINOAHAMb NPUOTUINCEHHBIE
BbIYUCTEHUSL  (MemOoOdbl  pelueHus
ypaguenuil, BbIUUCTCHUS
onpeoenenHoz2o uHmezpana);

—  YyMemb NpUMeHsmMb  NPULONCEHUE
NpOU36OOHOU U ONPeoeieHHO20
unmezpana K  pewleHuio  3aday
ecmecmeo3Hanusl;

—  enademv  NOHAMUSIMU — 6MOPAs
NpoU3600HAs, BLINYKIOCTb 2pApuKa
Qynukyuu  u  ymemv UCCIe008ams
DYHKYUIO HA BBINYKIOCHb

Cmamucmuka
u meopus
eéepoamuocmeit
, IO2UKA U
Komounamopu
Ka

OHepHpOBaTI) OCHOBHBIMH OITMCATCJIBHBIMH

XapaKTepUCTUKAMU YUCIOBOrO HabOPa, MOHSATHEM
reHepalibHasi COBOKYITHOCTh U BEIOOPKOH M3 Hee;
OIIEpPUPOBATH MOHATUAMU: 4acTOTa U BEPOSITHOCTH
COOBITHS, CyMMa ¥ TIPOM3BEJICHUE BEPOSTHOCTEH,
BBIUHCIIATH BEPOATHOCTH COOBITMII HAa OCHOBE
MOJICUETA YHCIIa HCXO/I0B;

BJIaJI€Th OCHOBHBIMHU ITOHATHAMHI KOMOMHATOPHUKU U
YMETb UX IIPUMEHATH IIPU PELICHUY 3a/1a4;

UMETh TpeJCTaBlIeHHe 00 OCHOBaX TEOpHH
BEPOSITHOCTE;

AMETb  IPEACTaBICHUE O  JUCKPETHBIX U
HEIPEPBIBHBIX  CIYYaillHbIX  BEIMYMHAX u
pacupeleNeHusAX, O HE3aBUCUMOCTH CllydalHbIX
BEJINYMH;

AMETb  MPEACTaBICHUE O  MaTEeMAaTHYECKOM
0’KUJAHUU U JUCHEPCUU CTyYalHBIX BEJIUUUH;
HIMEThb IIPEACTaBICHUE 0 COBMECTHBIX
pacnpeneneHusX Clly4aiiHbIX BEIUYHH;

MOHMMAaTh CYTh 3aKOHA OOJIBIIMX YHCENl U
BBIOOPOYHOTO METO/1a M3MEPEHHSI BEpOSITHOCTEH;

Jlocmuoicenue pezyromamog pazoena ll;

UMemb nPedCmaesienue 0 YeHmpaibHou
npedenvHol meopeme;

uMemb npedcmasienue 0 6bl60POYHOM
K03 puyuenme Koppersyuu u
JUHEUHOU pespeccuu;

uMemb npedcmaesieHue o
CMamucmuyeckux 2unome3ax u
nposepKe CMamucmuyeckoll
2unomeswvl, 0 CMAMUCMUKE
Kpumepusi u ee ypogHe 3HaAUUMOCMU,

UMemb npedcmaesienue o ces3u
IMAUPUHECKUX U MEOPEMULECKUX
pacnpeoenenutl,

UMemb npedcmaesienue 0 KOOUPOBaHuU,
080UYHOU 3aNUCU, OBOUYHOM
depege;

611a0€emb OCHOBHbIMU NOHMUIMU
meopuu epagos (epag, sepuiuna,
pebpo, cmenenb 6ePUIUHbL, NYMb 8
epage) u ymems npUMeHsMb UX NPU
peuteHuu 3a0ay;
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HUMETh MIpeCTaBICHHE 0 HOpPMAaJIEHOM
pacrpenerieHU M OpuUMepax — HOPMaJbHO
pacrpeieleHHBIX CITyJaifHBIX BETHUHH;

UMETh IPEJCTABICHHE O KOPPEISIIUHA CIyIalHBIX
BEJTMYMH.

B noeceonesnotl scuznu u npu usyuenuu opyaux

npeomemos:

BBIUUCIIATH WM OIICHUBATh BEPOSITHOCTH COOBITHI
B peaJibHOM )KU3HU;

BBIOMPATH METOJIBI MTOIXOASIICTO MPEACTABICHUS U
00pabOTKH JaHHBIX

umMems npeocmasienie 0 0epesbsx u
YMemb NPUMEHSING NPU PeuleHuu
3a0au;

611A0eNb NOHAMUEM C8A3HOCHIb U YMeNb
NPUMEHAMb KOMIOHEHNb
CBAZHOCMU NPU PeULeHUU 3a0aY,

YMemb ocyuwjecmeisims nymu no peopam,
00x00b1 pebep u sepuwiun epaga,

umemsv npedcmasienue 00 dUneposom u
2aMUTLINOHOBOM NYMU, UMENb
npedcmasienue 0 mpyoHoCmu
300a4U HAX0HCOEHUSL 2AMUTLINOHO8A
nymu;

—  enademv NOHAMUSIMU KOHEUHble U
Cuemmnble MHOJCECMEA U YMemb Ux
NPUMEHAMb NPU peulenuu 3a0ay;

- ymemso NPUMEHAMb Mmemoo
MamemMamuyecKol UHOYKyuu;
- ymembv NPpUMEHSAMb nPUHYUN

Hupuxne npu pewenuu 3a0au

Texcmoesuvle
3a0auu

PemaTth pa3Hble 3a1a4u MOBBIIIEHHON TPYIHOCTH;
aHaIM3UPOBAaTh  YCJIOBHE  3aJa4yd, BBIOMPATh
ONTHMAJNBHBIH METOJl  PpelleHUs 3aJa4H,
paccMmaTpuBasi pa3IHdHbIE METOJIBI;

CTPOUTHh MOJENb pEHICHHUS 3aJadd, NPOBOJHUTH
JOKa3aTeNbHBIC PACCYXKICHUS TPH  PEIICHUH
3a1a4m;

pemats 3axaqn, TpeOyromue nepedopa BapuaHTOB,
NPOBEPKH  yCJOBHUH, BHIOOpa  ONTUMAIBGHOTO
pe3ynbTaTa;

AHaIM3UPOBATh M UHTEPIPETHPOBAThH TOJyYCHHBIE
peLIeHUs] B KOHTEKCTE YCIIOBMS 3a/1a4y, BHIOMpATh
pelleHus], He IPOTUBOPEYAIe KOHTEKCTY;
MEPEBOANTD IPH PELICHUH 3324l HHYOPMALUIO U3
OJHOH (hOPMBI 3amucH B APYTYIO, HCHOJIB3YS HpU
HEOOXOIUMOCTH CXEMBI, TaOIuIpl, Trpaduky,
JMarpaMMBbl.

B noeceonesnoui sorcuznu u npu uzyuenuu opyaux

npeomemoas:
pelarh IpakTUYeCKUe 3a/lauil ¥ 3aJauy U3 IPpyrux
IpeIMETOB

Jocmuocenue pezynvmamos pazoena |

Teomempus

BJ'Ia)IeTI:- reOMETPUICCKUMHU IIOHATUAMU npu
peUICHUN 3aJa4 W MPOBCACHHUNW MATCMATUYCCKUX
pacCyKIcHUIT;

CaMOCTOSTENILHO  (hOPMYJIHPOBATh  ONPEIEIICHUs
TCOMETPUYECKUX (UTYp, BBIIBUTATH THUIOTE3BI O
HOBBIX CBOWCTBaxX M NpHU3HAKAX T'€OMETPUUYECKUX
¢uryp m OOOCHOBBIBATH WJIM OIPOBEPraTh WX,
000011aTh WM KOHKPETU3UPOBATh PE3YJIbTaThl Ha
HOBBIX KjaccaxX (UTyp, MPOBOAWUTH B HECIOXKHBIX
cinydasx kiaccuukanuo (QUTYp MO0 pa3IHIHBIM
OCHOBAaHUSIM;

HCCIIEA0BAaTh YCPTCKHU, BKIIOYAA KOM6I/IHaHI/II/I
¢uryp, H3BJIEKATh, WHTEPIIPETUPOBATH 3
peoOpa3oBbIBATH HHPOPMAITHIO, IPEACTABIEHHYO
Ha YepTexax;

pemaTh 3a/a4d FeOMETPUUECKOTO COACpKaHHs, B
TOM YHCJIE B CUTYalUsIX, KOT/Ia aJITOPUTM PELLIECHUS
HE cleQyeT SBHO M3 YCJOBHS, BBINOJHATH
HE0OX0/IMMBbIe JUTSt peuieHus 3a1a4u
JIOTIOJIHUTENbHBIE ~ TMOCTPOCHHUS,  HCCIEN0BaTh
BO3MOKHOCTh MPUMEHEHHS TEOPEM U (POPMYIT JIIs
pemeHus 3a1ag;

- HUmemy npedcmasierue 06
aAKCUOMaAMU4ecKkom memooe;
- enademn noHsImueMm

2eomMempuiecKkue Mecma mo4exk 6
npOCMpancmee u ymems NPUMEHsING
Ux Ons peutenus 3a0ay,

—  yMemb npumeHsmv Ol pPeueHus
3a0au  ceolicmeéa  NAOCKUX U
08Y2DAHHBIX Y208, MPEXSPAHHO20
yena, meopemvi KOCUHYCO8 U CUHYCO8
OJIs1 MPeXSPanHO20 yala;

—  enademsb nousmuem
NEePReHOUKYIAPHOE CeueHue NPU3Mbl
U ymMemv nNpuUMeHsmb e20 npu
peutenuu 3a0a4;

umemov npedcmaeﬂeuue o
0solicmeenHocmu npaeujlbHvlx
MHOCOCPDAHHUKOB,

61a0emb NOHAMUIMU uenmpajiibHoe u
napajiieilbHoe npoekmupoeaHue u
NpuMernAms Ux npu nocmpoeHuu
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YMETh (dhopMyHpOBaTh u
reOMETPUYECKHE YTBEPIKACHUS;
BJIAJeTh TOHATHSIMA CTEPEOMETPHH: MPHU3MA,
napaJuiesienuIe]l, MupaMua, TeTpasap;

HUMETh MPEeJICTaBICHHs 00 aKCHOMaX CTEPEOMETPHUU
U CJIEICTBUSX M3 HUX U YMETh NPUMEHATh UX IPHU
peleHny 3a1ay;

YMETb CTPOUTH CEYEHHsS MHOTOTPAaHHHUKOB C
UCIIONIb30BaHHEM PA3INYHBIX METOIOB, B TOM YHCIIE
U METO/1a CJIeJI0B;

UMETh  MpPEICTaBJICHHE O  CKPENIMBAIOIINXCS
MPSIMBIX B TIPOCTPAHCTBE U YMETh HAXOIUTh yroJl U
paccTosHUEe MEXY HUMH,

MPUMEHSTh TEOPEMBI O MAPAIUICILHOCTH NPSMBIX U
IUIOCKOCTE# B IPOCTPAHCTBE MPH PELICHUH 33134,
YMETh MPUMEHITh NapalielibHOe TPOCKTUPOBAHHE
JU1s1 n300paxkeHust Guryp;

YMETh NPUMEHSTh NEPIEHANKYIAPHOCTH IPSMOH 1
IUTOCKOCTH TIPH PEIICHNH 33]1ay;

BJ1aACTh INOHATUSAMU OpPTOrOHAJIBHOC
MPOCKTUPOBAHUEC, HAKJIOHHBIE W HX IMPOCKIUHU,
YMETh NIPUMEHATD TeopeMy 0 Tpex
MepHeHANKYJIISIpax MPH PELICHUH 3a/1ay;

BJIAJICTh MOHATHSIMHU PACCTOSHUE MEX 1y QUTrypaMu
B MPOCTPAHCTBE, OOLIMIA MNEPHCHAUKYISIP JBYX
CKPEIIUBAIOIIMXCS MPSAMBIX B YMETh IPUMEHSTH UX
[IPU PEIICHUH 337134,

BJaJeTh MOHATHEM yrojd MEXKAy UpsAMoil u
IJIOCKOCTBIO U YMETh IIPUMEHATD €TI0 IIPU PELICHUU
3ajay;

BJI1aACTh IIOHATUAMU [[Byl"paHHLIfI yroja, yroia
MECKIY IJIOCKOCTSMMU, NEPHECHAUKYIIAPHBIC
IJIOCKOCTU U YMETh MPHUMEHATh UX IPU PELICHUU
3aj1a4;

BJIAJIeTh MOHATHAMHU MPU3Ma, Mapajuieienure] u
NPUMEHATh  CBOMCTBA Napajulelienuiena npu
peLICHUH 337134,

BJIAJIETh MOHSATHEM MPSIMOYTOJTBHBIA
napajuieNienuIe/l ¥ MPUMEHSATh €ro MpH PEeIleHUN
3ajad;

BJIAJICTh TIOHATUAMH TUpaMHuJia, BUABI ITUPAMUI,
3JIEMEHTbl IPaBWIBHOM NHMpPaMUAbl U  YMETh
NIPUMEHATH UX IIPU PEILIECHNUH 3a1aY,

UMETh TpPENCTaBICHHE O Teopeme Oinepa,
MPaBUIIBHBIX MHOTOTPAHHHKAX;

BIaJeTh MOHITHEM IUIONAJX  [OBEPXHOCTEH
MHOTOTPAaHHUKOB U YMETh MNPUMEHSTH €ro Ipu
peLICHUH 337134,

BIAJIeTh TOHATUSIMU Teia BpalieHus (LUIHHID,
KOHyc, map u cdepa), UX CEUEHHS U YMETh
IIPUMEHATH UX NIPU PEILIECHNUH 3a1aY,

BJIAICTh TIOHATUAMHM KaCaTCJIbHBIC TIPAMBIC U
INIOCKOCTH M YMEThb NPUMEHATh U3 IPU PELICHUU
3ajay;

HUMETH MPCACTABIICHUA O BIIMCAHHBIX U OMMMCAHHBIX
chepax W yMeTb NPHUMEHITH HMX IPU PEIICHUU
3aj1ad;

BJIAJIETh TIOHSTHSMH o0beMm, 00beMBI
MHOTOTPaHHHKOB, TeJ BPALIEHUS U NPUMEHSITh UX
TIPU peLIeHNH 33/1a4;

UMETh TPEJCTaBlICHHE O pa3BepTKe LWIMHApA U
KOHyca, IUIOIAAM [OBEPXHOCTH IWIMHApPA U
KOHYCa, YMETb IPUMEHATH UX IIPU PEHICHUU 33134,

JOKa3bIBATh

CceueHUll MHO202PAHHUKOB MemoOoM
npoexyutl,

umMens npeoCmasieHue 0 passepmKe
MHO202PAHHUKA U Kpamuatiuem

nymu HA noseepxHocmu
MHO2OCPpAHHUKA,

umemov npedcma@neHue o
KOHUYECKUX CeYeHUusx,

umemov npedcma@neHue o

Kacarowuxcs cgepax u KomMoOuHayuu
men epawyenus u ymems npumMeHsms
ux npu peuenuu 3a0ay;

NPUMEHAMb  NPU  peuleHul  3a0ay
dopmyny paccmosanus om mouxku 0o
HIOCKOCMU;

enademsv  pAsHLIMU  CROCObAMU
3a0aHUsl NPSAMOU  YPAGHEHUAMU U
yMemv NpUMeHAMb NpU  peueHul
3a0ay;

NPUMEHAMb NpU peuwenuu 3a0ad u
odokazamenbcmee meopem
B6EKMOPHBILL  Memoo U Memoo
KOOpOuHam;

umems npedcmasienue 00 AKCUOMAX
obvema,  npumensmo  hopmynvl
00veMos nPAMOY20IbHO0
napanienenuneda, npusmbl u
nupamuosl, mempasopa npu
peutenuu 3a0a;

NpUMEHSIMb meopembl 06
OMHOWEHUX 00BEMO8 NPU peuieHUU
sadau;

NPUMEHSIMb unmezpan ons
BbIUUCTEHUS 06veMos u
nogepxnocmel — mel  GPAUeHUs.,
BLIUUCTICHUS NAOWAOU ChHEPUUECKO20
nosica u 00vema wapoeo2o Closi,

umemnv npedcmaeﬂeﬂue o
OBUIICCHUSIX 8 npocmpancmee.
napaiiejibHom nepexoce,
cummempuu ONMHOCUMEIIbHO
njockocmu, M@Hmpa]leOﬁ
cummempuu, nosopome

OMHOCUMENbHO NPAMOU, BUHMOBOU
cuMMempuu, yMemv NPUMEHIMb UX
npu pewenul 3a0a;

umems npedcmasienue 0 NIOWAOU
OpPMO2OHANLHOU NPOEKYUL,

umems npedcmasgienue o
MPExePAHHOM U MHO20SPAHHOM Yelle
U NPUMEHAMb CEOUCMBA WNIOCKUX
Y208  MHO202PAHHO20  YeAd Npu
peutenuu 3a0a4;

umems npeocmaeneHus. o
npeobpazoeanuu nooobus,
20MOmMemuY U ymenmv nPUMeHsIMs Ux
npu pewenu 3a0a;

yMemv  pewamv  3a0auu  Hd

njaocKkocmu Memooamu
cmepeomempuu,
ymemb NPUMEHAMb Gopmynvl

00beM08 npu peuteHuu 3a0a4
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—  HMeTh MpeCTaBleHHE O IWIomanau chepbl U yMETh
MPUMEHSTH €0 NP PELICHUH 33134,

— yMeThb  pemarh  3agadyd  Ha  KOMOWHAIMH
MHOTOTPaHHHUKOB U TEJ BPAILCHHS;

—  HMeTh MpeJCTaBlieHHe O MOAOOUHU B MPOCTPAHCTBE
U YMETh PeliaTh 3aJ]a4ud Ha OTHONICHHE 00BEMOB U
IUTOINAACH MOBEPXHOCTEH MOTOOHBIX (QUTYD.

B noeceonesnotl srcuznu u npu usyuenuu opyaux
npeomemos:

—  COCTaBIAITH  C UCTIOJIb30BaHHEM CBOWCTB
TCOMETPUYUCCKUX (UTYp MAaTEMaTHICCKHE MOJCITU
JUISL pellieHUs 3a[a4d MPaKTUYEeCKOro XapakTepa U
3a7a4 M3 CMEXKHBIX TUCLUIUINH, HCCICA0BAThH
MOJyYeHHbIE  MOJEIM W  HHTEPIPETUPOBATH

pe3ynbpTart
Bexmoput u — BuiageTtb NOHATHAMU BEKTOPHI U UX KOOPAUHATHI; Jlocmuscenue pesynvmamos pazoena ll;
KOOpOUHAmul 6 | —  yMETh BHITIONHATH OTIEPAIIMHU HaJl BEKTOPAMHY; —  Haxooumb o0veMm napanienenuneod
npocmpancmee | —  ycrnonb30BaTh CKAIAPHOE MPOM3BEIECHUE BEKTOPOB u mempasopa, 3a0aHHbIX
IIPU PELICHUH 3a/1a4; KOOPOUHAMAMU CBOUX BEPULUH,
— TPUMCHATh ypaBHEHHUE IUIOCKOCTH, (dopMmyny | — 3a0a6ams NPAMYIO 8 NPOCMPAHCMEe;
paccTOsiHUSL MEKIY TOYKAMH, ypaBHeHHE chepbl | —  HAXOOUNb pacCmMOsHUE Om MOUKU 00
TP PENICHUN 3a]1a4; nIoCKOoCmU 8 cucmeme KoopouHam,
—  TPUMEHATH BEKTOPHI W METOJ KOOPAMHAT B | — HAXOOUMb  PACCMOSHUE — MeNCOy
MIPOCTPAHCTBE TPH PEIICHUN 3a1a4 CKPeuUBarouUMucs npAMbIMU,
3A0aHHbIMU 8 cuCmeMe KOOPOUHAMm
Hcmopusn — WMeTh npencTaBleHHe O BKiIaae Bblgarommxcs | Jocmuoicenue pesynomamos pasoena ll
Mamemamuku MaTEeMAaTHKOB B Pa3BUTHE HAYKH,
— TOHHMATH POJIb MATEMAaTHKH B Pa3BUTHHU Poccrn
Memoow — Hcnone30BaTh OCHOBHEIE METOABI JOKA3aTeNbCTBa, | Jocmuoicenue pesynbmamog pazoena ll;
Mamemamuku NPOBOJUTh  JIOKA3aTeJIbCTBO W BBIMOJHATH | NPUMEHAMb MAMEMAMU4ecKue 3HaHus K
OIIPOBEPIKEHHE; UCCNIE008AHUIO OKPYAHCATOUIE20 MUPA
— [PUMEHATh  OCHOBHBIE  METOABl  PELICHHS (Modenuposarnue pusuueckux
MaTeMaTUYeCKUX 3a]1a4; npoyeccos, 3a0ayu IKOHOMUKU)

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE XapaKTEPU30BaATh KPACOTY U COBEPILIEHCTBO
OKPY’KaroIlero MUpa 1 MpOU3BEICHUI HCKYCCTBA;

—  TPHUMEHATH NPOCTeilne MporpaMMHbIC CPEICTBA U
9NIEKTPOHHO-KOMMYHHKAIIMOHHBIE ~ CHCTEMBl  IPU
PpELICHIH MaTeMaTHYECKHX 33/1a4;

— TONB30BaThCS NPHKIAJHBIMH MPOrpaMMaMH |
NpOrpaMMaMH  CUMBOJIBHBIX ~ BBIYMCIICHHH — JUIS
HCCIIE/IOBAaHHSI MATEMaTHYECKHX 00 EKTOB

B pe3yabTaTe m3ydenusi yueoHoro mpeamera «MHdopmaTuka» Ha ypOBHe CpeIHEro
o0uiero o6pa3oBaHus:
BbInycKHUK Ha YIJ1y0J€HHOM YPOBHE HAYUYMTCS

KOJMPOBATh U AEKOJIUPOBATH TEKCTHI 1O 33JaHHOIN KOJOBOU TaOJHIIE; CTPOUTH HEPaBHOMEPHBIE
KOJIbI, JIOMYCKAMOIINE OJHO3HAYHOE JCKOJMPOBAHHME COOOINECHWH, HWCIONIb3ys yciaoBue DaHo;
MOHUMATh 3a7]aud MOCTPOCHHS KOJa, 0OECIEeUMBAIONIErO MO BO3MOXHOCTH MEHBIIYIO CPETHION0
IJINHY COO6HI€HI/I$I npu U3BECTHOU YacTOTE CHUMBOJIOB, W KOJa, AJOIMYCKAKOIICTO0 AWUArHOCTHUKY
OIIIMOOK;

CTPOUTH JIOTHYCCKUEC BBIPAKCHUS C TIOMOIIBIO onepaunﬁ JU3BIOHKIIUHU, KOHBIOHKIIUW, OTPUIIaHH,
UMIUIHKAIUKM, SKBUBAJICHIIUY; BBITIONHATh JKBUBAJCHTHBIE MPEOOpa3OBaHUS ATHX BBIPAXKCHUH,
HCIIOJIB3YA 3aKOHBI anre6pH JIOTUKU (B HYaCTHOCTH, CBOHCTBA JAU3BbIOHKIOWHW, KOHBIOHKIIWH, ITpaBHJia
ne MopraHa, CBsI3b UMIUTUKAINH C JU3BIOHKIIHEH );

CTPOUTH Ta6n1/1uy HCTUHHOCTH 3aJJaHHOT'O JIOTHYECKOI'O BBIPAXCHUSA; CTPOUTH JIOTHYCCKOC
BBIp@XEHHE B AU3BIOHKTUBHON HOPMAaJIbHOU (hopMe 1O 3aJaHHON TaOIHIle ICTHHHOCTH; OMPEIEISITh
HUCTUHHOCTH BBICKA3bIBAHHA, COCTABJICHHOIO M3 J3JICMCHTAPHBIX BBICKA3bIBAaHUU C IIOMOIIIBFO
JIOTUYECKUX Omepalif, ecld U3BECTHAa WCTUHHOCTh BXOIAIIMX B HEr0 JJIEMEHTapHBIX
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BBICKa3bIBaHUI; MCCIIEIOBaTh 00JACTh MCTHHHOCTU BBICKA3BIBAHMSA, COJEPIKAIIErO IEPEeMEHHBIE;
pelaTh JOrM4eCcKUue ypaBHEHUS;

CTPOUTH JEPEBO HUIPHI IO 33JaHHOMY aJITOPUTMY; CTPOUTh U OOOCHOBBIBATH BBIUTPBILIHYIO
CTpPaTErHIO UIPHI;

3alMChIBAaTh HAaTYPAJbHBIE UMCIIA B CUCTEME CUMCIIEHUS C JaHHBIM OCHOBAHUEM; HCIIOJIb30BATh
IIPU PELICHUH 33]]a4 CBOMCTBA O3ULIMOHHOM 3allMCH YHCIIA, B YaCTHOCTH MIPU3HAK JETUMOCTH YHUCIIA
HA OCHOBAHHUE CUCTEMBbl CUMCIICHUS;

3allUChIBAaTh JICHCTBUTENbHbIE YMCIAa B  SKCIIOHEHLUAIbHOW (hopMe; NPUMEHATh 3HAHUS O
IIPE/ICTABICHUH YUCEIl B IAMATH KOMIIBIOTEPA;

OIUCBIBATh IPadbl ¢ TOMOLIBIO MATPULL CMEKHOCTH € YKa3aHUEM JUIMH pedep (BECOBBIX MaTpHIL);
pemaTh AIrOPUTMUYECKHE 33/1a4H, CBSI3aHHBIE C aHAJIM30M I'padoB, B YACTHOCTH 3a/1a4y MOCTPOCHHS
ONTUMAJIBHOTO IIyTH MEX/ly BEpPIIMHAMHU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada 1 onpeieneHus
KOJIMYECTBA Pa3JINYHbIX IYTEH MEKy BEPIINHAMU;

(dopmanu3oBaTh IMOHATHE «AJITOPUTM» C IOMOINBIO OJHOM M3 YHUBEpCAIbHBIX MOJEIEH
BbluMciennit (mammnaa Teiopunra, mammna [locta u ap.); moHuMare coaep:kanue Tesuca Yepua—
Trropunra;

IIOHUMATh U UCIIOJIb30BaTh OCHOBHBIE MTOHITHSI, CBSI3aHHBIE CO CII0KHOCTBHIO BHIYMCIECHUH (BpeMs
palboThl M pa3Mep HCHOJIb3yeMOW MaMATH NP 33JaHHBIX MCXOJHBIX JAHHbBIX; aCUMITOTHYECKas
CIIO)KHOCTh QJIFOPUTMa B 3aBUCHUMOCTH OT pa3Mepa MCXOAHBIX JAHHBIX); ONPEIENSTh CIOXKHOCTb
M3y4aeMbIX B Kypce 0a30BbIX aJlTOPUTMOB;

aHAJIM3UPOBATH MIPEIOKEHHBIN AJITOPUTM, HAIPUMED OIPEAETATh, KAKHE PE3YIbTaThl BO3MOMKHBI
IPU 33JJaHHOM MHOXXECTBE MCXOJHBIX 3HAUEHUH M MpPHU KAKUX MCXOJIHBIX 3HAUYEHUSX BO3MOKHO
MI0JIyYE€HUE YKa3aHHBIX PE3YyJIbTaTOB;

CO3/1aBaTh, AaHAJIM3UPOBATh U PEATM30BBIBATH B BUJIE MPOrpaMM 0a30BbI€ aITOPUTMBI, CBS3aHHBIE
C QHAJIN30M 3JIEMEHTAPHBIX (PYHKUHUH (B TOM YHCIe MPUOIMKEHHBIX BBIYMCIICHUN), 3alIUCHIO YUCEI
B IIO3MLIMOHHOM CHUCTEME CUMCIIEHHUS, JEJIMMOCTBIO IIeNIBIX YHCell; JIMHEHHON o00paboTkoi
[IOCJIEZI0BATEIBHOCTEN U MAaCCUBOB YHUCEI (B TOM YHCJIE aJITOPUTMbI COPTUPOBKH ), aHAIM30M CTPOK,
a TaK)Ke PEKYPCUBHBIE AJITOPUTMBI;

MPUMEHITh METOJl COXPAaHEHHUS IPOMEXKYTOUHBIX pPE3yJAbTaTOB (METOJ JUHAMHUYECKOIO
IPOrpaMMHUPOBAHUS) Ui CO3JaHMs MOJUHOMHUAIBHBIX (HE MEpeOOpHBIX) aJTOPUTMOB pPELICHHUS
Pa3IMYHBIX 3a]ay; MPUMEPHI: MOMCK MHUHHUMAJIbHOTO IYyTH B OPHUEHTHPOBAHHOM AalUKINYECKOM
rpade, 1moJicyeT KOJIU4ecTBa IMyTeH;

C03/1aBaTh COOCTBEHHBIE AJITOPUTMBI JJI PELICHUs MPHUKIAJHBIX 3a7ad Ha OCHOBE M3YUYEHHBIX
QJITOPUTMOB U METOJIOB;

MPUMEHSTh NPH PEUICHUM 3a/ad CTPYKTYPhl JAHHBIX: CIHCKH, CIOBapu, JEPEBbs, OUEpElU;
IPUMEHSTH NIPU COCTABJICHNUH aJITOPUTMOB 0a30BbIe OMEPAIMU CO CTPYKTYPAMHU JaHHBIX;

HCIIOJIb30BAaTh OCHOBHBIE TMOHSATHS, KOHCTPYKIIMM U CTPYKTYpPbl J@HHBIX MOCIEA0BATEIbHOIO
IIPOrpaMMHUPOBAHUS, a TAaKXKe MPaBUIIA 3aMUCH 3TUX KOHCTPYKIMH U CTPYKTYP B BBIOpAaHHOM JIst
M3Y4EHHUS S3bIKE MPOrpaMMHUPOBAHMS;

UCIOJIb30BaTh B IPOrpaMMax [JaHHbIE pa3IMYHBIX THUIIOB; IPUMEHSATh CTaHAApPTHBIE U
COOCTBEHHBIE MOANPOrpaMMBbI 1J11 00paOOTKH CUMBOJIBHBIX CTPOK; BBIIOJIHATH 00paOOTKY JaHHBIX,
XpaHAIUXCS B BUJIE MacCUBOB PA3IMYHON Pa3MEPHOCTH; BBHIOMPATh THII IIUKJIA B 3aBUCMOCTH OT
pelaeMoil moj3agaun; COCTaBIATh LUKIIbI C UCIIOJIb30BAHUEM 3apaHee OINpeIeICHHOrO0 HHBapUaHTa
IIUKJIa; BBIMOJHATH O0a30Bble ONEpaluyd C TEKCTOBBIMH M JIBOMYHBIMH (QaillaMu; BBIIEIATDH
10/13a/1a4M, pelIeHue KOTOPhIX HEOOXOAMMO JIJIsl pEIIeHUs TOCTaBICHHON 3a7auu B [TIOJIHOM 00beMe;
pean30BbIBaTh PEIICHUs N0J3a1ad B BUAE MOANPOrPAMM, CBS3bIBaTh MOANPOTrpaMMBbI B €IUHYIO
MpOrpaMMy; HCIOJB30BaTh MOAYJIbHBIA MPUHIMI TOCTPOEHHUS MPOrpaMM; HCIOJIb30BATh
OMOIMOTEKH CTaHIAPTHBIX MOANPOrPaMM;

MPUMEHSITH aJITOPUTMBI IIOMCKA U COPTUPOBKHU MPH PEIICHUN THUIOBBIX 3a/1a4;

BBINOJIHATE O0BEKTHO-OPUEHTUPOBAHHBIM aHaIM3 33Ja4yM: BBIACIATh OOBEKTHI, OMUCHIBATH Ha
(dbopMarbHOM SI3bIKE UX CBOMCTBA M METOJIbI; PEATM30BBIBATh OOBEKTHO-OPUEHTHPOBAHHBIN MOAX 0/
JUISL PELIeHNUs 3a7a4 CPeIHEH CII0KHOCTH Ha BRIOPAHHOM SI3bIKE MPOTPaMMHUPOBAHHUS;

BBITNIOJIHATh OTJIAJKY U TECTHMPOBaHHE MpPOrpaMM B BBIOpPAHHOHN cpene MpOorpaMMUpPOBAHUS;
MCMOJIb30BaTh NMPH pa3pabOTKe MPOrpaMM CTaHIAPTHbIE OMOIMOTEKU S3bIKa MPOTPAMMUPOBAHUS U
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BHEITHUE OWOIMOTEKH MPOTpamMM; CO3/1aBaTh MHOTOKOMIIOHEHTHBIC MPOTPAMMHBIC MPOIYKTHI B
cpele mporpaMMHUpPOBaHUS;

WHCTAJTUPOBATh U JIEMHCTAILTUPOBATH MPOTPAMMHEIE CPEJICTBA, HEOOXOIUMBIC IS PEIICHUS
y4eOHBIX 3aJ1a4 110 BRHIOPAHHOMW CIICIIUATTN3AIIHH;

MI0JIb30BATHCSl HABBIKAaMH (hOpPMAJIM3AIMK 33/1a41; CO3aBaTh OMUCAHUS IPOTPAaMM, HHCTPYKIIUU
10 UX UCMOJIb30BAHUIO U OTYETHI 110 BHIMOJIHEHHBIM MPOEKTHBIM paboTam;

pa3pabaTbiBaTh M HCIIOJIB30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKHE MOJAEIH; aHAIU3UPOBAThH
COOTBETCTBHE MOJIEJIH pealbHOMY OOBEKTY WM TMpOIeccy; IPOBOIUTh SKCIEPUMEHTHl U
CTaTUCTHYECKYI0 00pabOTKY JAaHHBIX C MOMOIIBIO KOMIBIOTEpA; UHTEPIPETUPOBATH PE3YJIbTATHI,
MoJIyyaeMble B XOJI€ MOJEIMPOBAHUSA PEAbHBIX IPOLIECCOB; OLIEHWBATH YHUCIIOBBIE IapamMeTphl
MOJICTTUPYEMBIX OOBEKTOB U MPOIIECCOB;

MOHMUMAaTh OCHOBHBIE TPUHLUIBI yCTpoHCTBAa M (YHKIMOHUPOBAHUS  COBPEMEHHBIX
CTAIIMOHAPHBIX W MOOWIBHBIX KOMIBIOTEPOB; BEIOMpaTh KOH(PHUTypaluioo KOMIBIOTEpPA B
COOTBETCTBHUH C PEIIaeMbIMH 33a4aMUu;

MMOHMMATh HAa3HAYCHHE, a TAaKXKE OCHOBHBIC MPHUHIIMIIBI YCTPONCTBA W pabOThI COBPEMEHHBIX
OTIEPAIMOHHBIX CUCTEM; 3HATh BU/IbI M HA3HAUYEHUE CUCTEMHOT0 MPOTrPaMMHOTr0 00eCIIeUeHHMS;

BJIQJICTh NPUHIUIIAMH OPraHU3alliy HePapXUICeCKUX (PailIOBBIX CHCTEM M UMEHOBaHHUS (HaiiiioB;
UCIOJIb30BaTh MIA0JIOHBI JJIsl OMUCAHUS TPYIIIIbI (Paiinos;

UCIOJNB30BaTh HAa NPAKTUKE OOIIME TMpaBWia TPOBEICHHUS HCCIEA0BATEIBCKOTO MPOCKTA
(mocTaHOBKa 3a/1a4M, BEIOOp METOAOB MCCIEAOBAHUS, MOArOTOBKA UCXOHBIX JaHHBIX, IPOBEACHHE
WCCIIEIOBaHMsI, (OPMYIHMPOBKA BBHIBOAOB, IIOJTOTOBKA OTYETa); IUIAHUPOBATh W  BBIIOIHSITH
HEOOJIBbIINE UCCIIEOBATENLCKUE TPOCKTHI;

WCTOJNB30BaTh JUHAMHUYECKHE (DJIEKTPOHHBIC) TaOMUIBl, B TOM 4YHciae (OpMyJIsl ¢
UCIOJIb30BaHUEM a0COIIOTHOM, OTHOCUTENBHON U CMEIIAHHOM aJpecaliy, BBIICICHNE Tuana3oHa
TaOJUIIBI ¥ YIIOPSIOYMBaHHE (COPTUPOBKY) €0 3JIEMEHTOB; MOCTPOSHHUE IPpa)UKOB U JHATPAMM;

BJIa/IETh OCHOBHBIMH CBEJICHUSMHU O TaOJIMUYHBIX (PENSIIMOHHBIX) 0a3ax AaHHBIX, UX CTPYKTYpeE,
CpeAcTBax CO3AaHus M pabOThI, B TOM YHCIIE BHIIOIHATH OTOOP CTPOK TAOJIHUIIBI, YAOBIECTBOPSIOLIIX
OTIpEeIeICHHOMY YCIIOBHIO; OMHUCHIBaTh 0a3bl JAaHHBIX WU CPEJICTBAa JOCTyNa K HUM; HaIOJHATH
pa3paboTaHHyIO 0a3y aHHBIX;

MCIOJIb30BaTh KOMIBIOTEPHBIE CETH I 0OMEHA JaHHBIMU MPU PEIICHUH MPUKIAIHBIX 3a/1a4;

OpTraHU30BBIBAThH Ha 0a30BOM YPOBHE CETEBOE B3aMOICHCTBHE (HACTPAHBATh paOOTY MPOTOKOJIOB
cer TCP/IP u onpenenste Macky ceTn);

MMOHUMATh CTPYKTYPY JJOMEHHBIX UMEH; MPUHIUTBI IP-anpecamnuu y310B ceTy;

MPEJICTaBIATh OOIIKMe MPHUHIMIBI pa3paboTKu U (YHKIIMOHUPOBAHHS HHTEPHET-NMPHIOKEHUN
(caitTsl, 6510TH H 11p.);

MIPUMEHSITh Ha MPAaKTUKE MPUHILHUIIBI o0ecrieueHus: HHPOpPMaIIMOHHOM 06e30MacHOCTH, CIIOCOOBI U
cpenctBa obecrieueHus HajaexkHoro ¢yHkuuonuposanusi cpeacts UKT; cobmonats mpu pabore B
CeTH HOPMbI HH(POPMAITMOHHOM 3TUKH U TIpaBa (B TOM YHCIIe aBTOPCKUE MPaBa);

MIPOEKTHUPOBATh COOCTBEHHOE aBTOMATH3MPOBAHHOE MECTO; CIIEZIOBAaTh OCHOBAM 0€30I1acHOW H
SKOHOMHUYHOW pabOTHI C KOMIBIOTEpAMU U MOOWIBHBIMU YCTPOMCTBaMH; COOMIOIATh CAaHUTAPHO-
THTHeHHYEeCKHe TpeOoBaHHWS TpU paboTe 3a TMEePCOHAIBHBIM KOMITBIOTEPOM B COOTBETCTBHUU C
HopMamu AerictByronmx CanlluH.

BbInycKHUK Ha YIJ1y0JeHHOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCS:

NpUMeHAMb KOObl, UCHPAasIAIouue OWUOKU, BO3HUKULUE NPU hepedaie UHGOpMAyUU, onpeoeams
NPONYCKHYIO CNOCOOHOCMb U NOMEXO3AUWUUeHHOCMb KAHAA C8A3U, UCKAJCEeHUe uHdopmayuu npu
nepeoave NoO KAHANAM C6A3U, A MAKICE UCNONb308AMb ANCOPUMMbL CHCAMUSL OAHHBIX (AN2OPUMM
LZW u op.);

UCNONbL308aMb 2padul, 0epesvbs, CRUCKU NPU ONUCAHUU 00BEKMO8 U NPOYECCO8 OKPYHCAIOUe2o
MUpa; UCNONb308amMb  NpepuKCHble Oepesbsi U Opyeue 6udvl 0epesbes Npu  peuleHuu
aAneopumMMU4ecKux 3a0a4, 8 Mom 4ucie npu auaiuse Kooos,

UCNONIL3068aAMb 3HAHUS O Memooe «pa3oesisail U 81ACMEYIU»,

npuU8oOUMb NpuMepbl PA3IUYHLIX AJICOPUMMOE peuleHus OOHOU 3a0auu, KOmopwvle UMerom
PA3TUYHYIO CTIONCHOCTb, UCNONIb308AMb NOHAMUE NePebOPHO20 ANCOPUMMA;
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UCNONb306aAMb NOHAMUE YHUBEPCAILHO2O0 AN20PUMMA U NPUBOOUNMb NPUMEPLL AN2OPUMMUYECKU
Hepazpeumumbix npooiem,

UCNONbL306aAMb 8MOPOTL A3BIK NPOSPAMMUPOBAHUS, CPABHUBANb NPEUMYUeCmEa U HeO0CamKU
08YX S136IKO8 NPOSPAMMUPOBAHUSL

€030a8amv npocpammwl 0Jist Y4eOHbIX UIU NPOEKMHBIX 3a0ay CPpeOHell CLOHCHOCMUL,

UCNONL308aMb  UHMOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHOA02UU NpU  MOOEIUPOBAHUU U
auanuse npoyeccos U AGNEeHUll 8 COOMEEeMCcmeuU ¢ 8blOPAHHbIM NPOQUIEM;

O0CO3HAHHO N00X00ums K 6vlbopy MKT-cpedcme u npoepammnoco obecneuenus: 01 peuleHus.
3a0au, 03HUKAIOWUX 8 X0O0e yuebbl U 6He ee, OJisl CBOUX Y4eOHbIX U UHBIX Yeell;

NnPOBOOUMD (8 HECONCHBIX CIYUAsX) eepudurayuto (Npo8epKy HAOEeHCHOCMU U CO2NACOBAHHOCMIUL)
UCXOOHLIX OAHHLIX U 6AIUOAYUIO (NPOBEPKY O0OCMOBEPHOCMU) De3VIbMAamos HAMYPHbIX U
KOMNbIOMEPHLIX IKCNEPUMEHM OB,

UCNOIb3068AMb NAKEMbL NPOSPAMM U CEPBUCHL 00PAOOMKU U NPEOCMABIEHUSL OAHHBIX, 8 MOM YUCTIe
— cmamucmuyeckou 00pabomxu;

UCNONbL306AMb  MeMOoObl  MAUWUHHO20 00VHeHUus Nnpu auaiuze OAHHbIX, UCNONb306AMb
npeocmasierue o npooaeme Xpanenus u 00padbomxu 601bUUX OAHHBIX,

co30aeamv MHO2OMAbOAUYHble 0a3bl OAHHLIX; pabome ¢ OA3aMU OAHHBIX U CHPABOUHBIMU
cucmemams ¢ ROMoublo 6e6-unmepgetica.

B pesyiabTare u3yyeHus yueOHoro npeamera «®u3nka» Ha ypoBHe cpeaHero o0Iero
o0pa3oBaHus:
BbinycKHUK Ha yIi1y0JIeHHOM YPOBHE HAYUYMTCS:

OOBSICHATh W aHAIM3UPOBATH POJb U MECTO (PM3HUKH B (HOPMUPOBAHHM COBPEMEHHON HAy4YHOH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTHi, B MPAKTUUYECKOMN NEATEIbHOCTH
JIIOJICH;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY (PU3UKON U IPYTUMU €CTECTBEHHBIMH HAYKaMU;

XapaKTepu30BaTh CHCTEMHYIO CBS3b MEXIY OCHOBOINOJATAIOIIMMH HAYYHBIMH TOHSTHSIMH:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, MOJIe), ABMKEHUE, CHIIA, SHEPT U,

MOHUMaTh © OOBSICHATH IIEJIOCTHOCTh (U3MUECKOW TEOpPHH, paziInyuaTh TPaHUIBI €
MPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HMUECKUX TEOPHIA;

BJIAJIETh TPUEMAMHU TOCTPOSHHSI TEOPETHUECKUX JOKa3aTelIbCTB, a TAKKE MPOTHO3UPOBAHHS
0ocoOeHHOCTeM NpoTeKaHHs (PU3UUECKUX SBJICHUH M TPOLECCOB HAa OCHOBE MOJYYEHHBIX
TEOPETHYECKHIX BHIBOJOB M JIOKA3aTEIbCTB;

CaMOCTOSITENIbHO KOHCTPYHPOBATh IKCIIEPUMEHTAIbHbIE YCTAHOBKU JJISi IPOBEPKHU BBIABUHYTBIX
THIIOTE3, PACCYUTHIBATH A0COIIOTHYIO M OTHOCUTEIHHYIO TIOTPEIIHOCTH;

CaMOCTOSITENIbHO TUIAHUPOBATh U IPOBOIUTH (PU3NYECKHE HIKCIIEPUMEHTHI;

pemaTh MPaKTHKO-OPHEHTUPOBAHHbBIE KAYeCTBEHHBIE M PaCYETHBIE (PU3MUYECKHE 3a]]auH C OTIOPO
KaK Ha U3BECTHBIE (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH, TaK U Ha TEKCThI C U30BITOUHON
uH(popmanue;

OOBSICHATH IPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENIeH IpU pelieHH (PU3MUECKUX
¥ MEKIPEIMETHBIX 33/1a4;

BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMs OCHOBOIIOJIATAIOUINX (PU3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

XapakTepu3oBaTh To0albHbIE MPOOJIEMBI, CTOSIIUE TEpe] YEIOBEUECTBOM: HEPreTHYECKHE,
CBIPBEBEIE, DKOJIOTHUECKUE, U POJIb (DU3UKH B PEIICHUHU 3TUX MPOOIIEM;

OOBSICHATH MPUHIMIIBI pa0OTHI U XapaKTEPUCTUKU U3YUEHHBIX MAIIKH, TPHOOPOB U TEXHUUECKUX
YCTPOWCTB;

OOBSICHATH YCIIOBHUS TNPUMEHEHUs (PU3MYeCKMX Mojenel MpH pelieHuu (U3MYecKHX 3ajad,
HAXO/IUTh aJIeKBATHYIO MPEIJIOKECHHON 3a7ade (PU3MUECKYI0 MOJIEIb, pa3peliaTh mpodieMy Kak Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK U MPH MOMOIIN METO/I0B OLIEHKH.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCS:

npoeepsamy IKCNEPUMEHMANbHBIMU CPEOCMEAMU BbIOGUHYMblEe 2UNOme3bl, (HopMyaupya yew

uccne0o8anusl, Ha OCHO8e 3HAHUS OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCMEU U 3aKOHO8,
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ONUCHIGAMb U  AHAIUZUPOBAMb NOJIYUEHHVIO 68 pe3yibmame NpPOBeOeHHbIX —(DUUUECKUX
IKCHEePUMEHMO8 UHPOopMayuro, onpeoesims ee 00CMOBePHOCHIb,

NOHUMAMb U  OOBACHAMb CUCMEMHYIO C853b  MedCO)y OCHOBONONAAIOWUMY  HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8PEMsL, Mamepus (8eujecmeo, noie), OBUNCeHUe, CUNA, IHEPIUsL;

pewams dIKCnepuMenmanbHule, KauecmsaeHHble U KOIUYeCmeeHHble 3a0aiu OTUMNUAOHO20 YPOBHS
CILOJICHOCMU, UCNOTIL3YSL (PU3UYeCKUe 3aKOHbl, d MAK’Cce YPABHEHUs, CEsA3bleauue QuzuiecKue
BeNUYUNDL;

AHATU3UPOBAMb SPAHUYLL NPUMEHUMOCMU PUZUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uull Xxapaxkmep
@dyHOaMeHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCIb UCHOIb308AHUSL YACMHBIX 3AKOHO8,

Gdopmynuposams u pewams HO8ble 3a0ayU, BOZHUKAIOUWUE 8 X00€ YUeOHO-UCCIe008aMeNbCKOU U
NPOEKMHOU 0esimeNbHOCMU,

VCOBEPULEHCINB08AMb NPUOOPLL U MEMOObL UCCIEO08AHUSL 8 COOMBEMCMEUU C NOCMABIEHHOL
3a0auell;

UCNONL308AMb  MEMOObL  MAMEMAMUYECKO20 MOOEIUPOBAHUs, 8 MOM 4ucle npocmeiue
cmamucmuyeckue Memoobvl 015 00padomKU pe3yibmamos IKCHepuUMerHma.

B pe3yabTare nzydeHusi yueOHOro npeamera «XuMHs» HAa YPOBHE CpeaHEro 001Iero
0o0pa3oBaHuMA:
BoinyckHUK HA yriiy0JileHHOM YPOBHE HAYYHTCSI:

pacKpbIBaTh Ha MIPUMEPaAxX POJib XUMUU B (POPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHHBI MUpa
U B TMPAKTHUYECKOM JCSITEIHPHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXKIY XUMHEH U JAPYTUMH
€CTECTBEHHBIMU HAayKaMU;

WJUTIOCTPUPOBATH HA MIPUMEPAX CTAHOBIICHUE U BOJIIOIUIO0 OPraHUYECKON XUMHUM KaKk HaAyKu Ha
Pa3IMYHBIX UCTOPUUYECKUX ATAIax €€ Pa3BUTHUS,

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXKAY CTPOCHHEM aTOMOB XHUMHUYECKUX
3JIEMEHTOB U MEPUOJIUYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX COCIUHECHUH B
COOTBETCTBHUH C MOJOKCHHUEM XUMHYECKUX JIEMEHTOB B MIEPUOIMUECKON CUCTEME;

aHaJIM3UPOBATh COCTaB, CTPOCHHUE M CBOMCTBAa BEHIECTB, MPUMEHSIS IOJOKEHUS OCHOBHBIX
XUMHUYECKUX TEOpUM: XMMHMUYECKOIO CTPOCHUs oOpraHuueckux coeauHeHuid A.M. bytieposa,
CTPOEHHUSI aTOMa, XMMHUYECKOW CBA3M, SJEKTPOJIUTHUECKOW TUCCOLMAIIMU KUCIOT M OCHOBAaHWIA;
YCTaHABIMBATh MPUYMHHO-CJIEJICTBEHHBIE CBS3M MEX]y CBOMCTBAMH BEIIECTBA M €r0 COCTABOM U
CTPOEHHUEM;

MPUMEHATHh TMpaBUJia CHCTEMAaTHYECKOM MEXKIyHApOJHONM HOMEHKJIATYyphl KakK CpelCTBa
pa3nauyeHus U UACHTU(UKAIIUY BEUIECTB 110 UX COCTaBY M CTPOCHUIO;

COCTAaBJISITH MOJICKYJIIPHBIE U CTPYKTYPHBIEC (POPMYITHI HEOPTAHUYECKUX U OPTAHHMUECKUX BEIIECTB
Kak HocuTenedl WHGOpMalMu O CTPOCHUU BEIIECTBA, €ro CBOWCTBAX U MPUHAATEKHOCTH K
OTIpeIeJICHHOMY KJIACCY COCTMHEHU;

OOBSICHATH MPUPOAY U CHOCOOBI 00pa3OBaHUs XMUMUYECKOW CBS3HM: KOBAJEHTHOW (MOJISIPHOM,
HETIOJISIPHOM), MOHHOM, METaJUTMYE€CKOW, BOJOPOAHOM — C IEJIbIO0 OMpPEACNICHUs XUMHUYECKON
AKTUBHOCTH BEIIECTB;

XapakTepu30BaTh (PU3NYECKHE CBOWCTBA HEOPTaHMYECKUX M OPraHUYeCKHX BEIIECTB U
yCTaHABIUBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKOHN PEIIeTKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHMH XHWMHYECKHX CBOWMCTB TPOCTHIX BEIIECTB,
BOJIOPOJAHBIX COETMHEHHM, BHICIIUX OKCUIOB U TUAPOKCHJIOB;

MPUBOIAUTH TIPUMEPHl XUMHUYECKHX PEAKIUH, PACKPBIBAIOIINX XapaKTEPHBIE XUMHUUYECKHE
CBOMCTBa HEOPraHMYECKMX UM OPraHMYECKUX BEIIECTB M3YUECHHBIX KJIACCOB C UENbI0 UX
uaeHTU(DUKAITIN U OOBSICHEHHS 00JIaCTH IPUMEHEHUS;

OMpEeNesATh MEXaHW3M peaklMH B 3aBUCUMOCTH OT YCJIOBUH MPOBEACHUS pEAKIUU U
MIPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUS XUMHUYECKUX PEAKIUA Ha OCHOBE THIIA XUMHUYECKOM
CBS3U U aKTUBHOCTU PEAreHTOB;

YCTaHABIIMBATh 3aBHUCHUMOCTh PEAKIIMOHHON CHOCOOHOCTH OpPTaHWYECKUX COCAMHEHUH OT
XapakTepa B3aUMHOIO BJIMSHHS aTOMOB B MOJIEKYJIaX C LENbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaKIumy;
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YCTaHABJIMBATL 3aBUCHUMOCTH CKOPOCTH XUMHYECKOU p€akiun MU CMCUICHHUA XHUMHUYCCKOI'O
paBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C LEIbIO ONpEACNCHUSI ONTUMAIbHBIX YCIOBHM MPOTEKaHUS
XUMHYCCKUX ITPOLICCCOB;

YCTaHABIIMBATh TE€HETUYECKYIO CBSI3b MEXIY KJIaccaMd HEOPraHWYEeCKUX W OPraHUYEeCKUX
BCIICCTB AJIA 000CHOBaHMS HpHHHHHHaﬂbHOﬁ BO3MOXHOCTH IIOJIYYCHUSA HCOPIraHUYCCKUX U
OpPraHMYECKUX COSAMHEHUN 3aJJaHHOTO COCTaBa U CTPOCHUS;

110I0MpPATh peareHThl, YCIOBUS U ONPENEIATh MPOIYKThl peakluii, MO3BOJSIOLUIMX pEan30BaTh
nabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI TMOJYYEHUS BAKHEHIIMX HEOPraHUYECKUX U
OpraHUYEeCKUX BELIECTB;

OTIpEICIISATH XapaKTep CPeIbl B pe3ylbTaTe ruApoiin3a HEOPraHMYECKUX U OPraHMueCKHUX BEIIeCTB
U TPUBOJIUTH MPUMEPHI THIPOIN3a BEIICCTB B TMOBCEIHEBHOW JKU3HHM UYEIOBEKA, OMOJOTUYECKHX
O0OMEHHBIX IPOIECCaX U MPOMBIIUICHHOCTH;

IIPpHUBOJUTH IMPpUMCPbI OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B mnmpuponae,
MIPOM3BOJICTBEHHBIX MPOIIECCax U KU3HEAEATEIILHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTHUECKOE HMCIIOIH30BAaHIE HEOPTaHMYECKHX U OPTaHUYCCKUX BEIISCTB M HX
peaxkiuii B IPOMBIIUIEHHOCTH U OBITY;

BBIIIOJIHSTE XUMHUYECKHUU OKCIICPUMCHT I10 PACIIO3HABAHWUIO W IIOJYUYCHHIO HCOPraHWMYCCKUX M
OpPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM COEIMHEHHM, B COOTBETCTBHH C
MpaBUjiaMd U TpUeMaMH 0e30macHOM padoThl ¢ XMMHUUYECKHMMH BEIIECTBAMH U J1aOOPaTOPHBIM
000pynOBaHUEM;

IIPOBOAMUTH pPAcyeThl Ha OCHOBE XMMMYECKUX (OpPMYyJ UM YpaBHEHUH peakUui: HaXOXACHUE
MOJIEKYJISIpHOI (DOpMYJIBI OPraHMYECKOTO BELIECTBA IO €ro IUIOTHOCTH U MAaCCOBBIM JIOJIAM
3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB, MJIM 110 IPOYKTaM CTOPAHUS; paCYeThl MaCCOBOM H0JIU (MacChl)
XMMHUYECKOTO COEIMHEHHUSI B CMECH; pacdeThl Macchl (00bemMa, KOIMYeCTBa BEIIECTBA) MPOIYKTOB
peakuu, eciau OJHO W3 BEIIeCTB JaHO B HM30BITKE (MMEET NMPHUMECH); pacdyeThl MAacCOBOW WM
00BEMHON JOJHM BBIXOAA MPOJYKTAa PEAKIMH OT TEOPETHUYECKH BO3MO>KHOI'O; pacyeThl TEIJIOBOTO
s dekTa peakuu; pacueTbl 0OBEMHBIX OTHONICHHHA T'a30B MPU XUMUYCCKUX PEAKIUAK; PACUCTHI
Macchl (00beMa, KOIMYECTBa BEIIECTBA) MPOJIYKTA PEaKIUH, €CIIM OJHO U3 BEIIECTB JaHO B BUJE
pacTBOpa € OMPENEIEHHON MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA;

WCIIOJb30BaTh METOAbl HAy4YHOI'O I[MO3HAHMS: aHAIW3, CUHTE3, MOJEIMPOBAHUE XHMHYECKUX
MPOIIECCOB U SIBJICHUI — MPHU PEIICHUH Y4eOHO-MUCCIEA0BATEIIbCKUX 3a1ad 10 U3yUYEHUIO CBOWCTB,
CHOoCcO0O0B MONTyUEHUs U paCliO3HABAHUSI OPTAaHUUYECKUX BEIIECTB;

BJIAZACTH IIpaBUJIaMU 0e30IacHoro 06pameH1/m C CIKUMHU, TOPIOYUMHU U TOKCHUYHBIMHA BEIICCTBAMU,
CpeacTBaMH OBITOBOM XUMUU;

OCYIIECTBIATh MNOMCK XHMMHUYECKOM MH(pOpMAIMU 1O Ha3BaHUAM, MJIEHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMYyJIam BEIIECTB;

KPUTUYECKH OIIEHUBATh UM MHTEPIIPETUPOBATh XUMHUYECKYI0 WH(OPMAIUIO, COJEPIKAIIYIOCS B
COOOIIIEHUSAX CPEACTB MacCOBOM MHQopMaIu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTaThsIX
C TOYKH 3pCHUA GCT€CTB6HHO-HaquOI\/JI KOPPECKTHOCTH B LECJIAX BBIABICHUA OIIMOOYHBIX CY)KIIGHI/Iﬁ u
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

YCTAHABIIMBATh B3aUMOCBSI3U MEXy (pakTamMu U Teopuel, MPUUMHON U CIIEJICTBUEM IIPU aHAIIN3e
MPOOJIEMHBIX CUTYyalluii 1 00OCHOBAaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHUYECKUX 3HAHUIA;

MNpEACTABIATE IIYTU PCHICHUA riI00aIbHBIX HpO6J'IeM, CTOAINUX TMEpCa 4YCIOBCUECTBOM, H
MEePCHEKTUBHBIX HAIPaBICHUN PAa3BUTHUS XUMUYECKUX TEXHOJOTUW, B TOM YHUCIE TEXHOJIOTHI
COBPCMCHHBIX MAaTCpUaiOB C paSHHqHOfI Q)yHKHHOHaHBHOCTBIO, BO300HOBJIIEMBIX HCTOYHUKOB
CBIPBS, IEPEPAOOTKHU M YTHIIU3AINH TPOMBIIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK HA yrjy0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHThCS:
Gopmynuposams yeib UCCIEO08AHUS, BbLOBULAMD U NPOBEPSMb IKCHEPUMEHMATLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX 8EUeCmE HA OCHOBE UX COCMABA U CMPOEHUsL, UX CHOCODHOCMU 6CMYNAMb 6
XumuuecKue peakyuu, o xapakmepe u npoOyKmax paziutHslx XUMUYeCKUx peaKyutl;
CaMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHMbL ¢ COOMO0eHUeM
npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1abopamopHuiM 060py0osanuem,
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UHmepnpemupoeaniob OJaHHble 0 cocmaee u cmpoeHuu eewgecme, NOJNY4YEHHblE C NOMOWbIO
COBPEMEHHDBbIX c[busuko-xu/wuttecxux M€m0006;

ONnUCHIBANTb COCMOAHUE IIIEKMPOHA 6 AMOME HA OCHOBE COBPEMEHRHbBIX KBARMOBO-MEXAHUUYECKUX
npe()cmaeﬂeﬂuﬁ 0O cmpoeHuu amoma o1 0OvsCHEeHUsA pes3yibmamos CneKkmpailbHoco aHaiusa
eewecme,

xapakmepuzoeanio poJlb a30m0codep9fcau;ux cemepoyuKiu4ecKux coeouHeHull u HYKJI€eUHO6bIX
KUCTIOM KAK BANCHEUUUX OUONO2UYECKU AKMUBHBIX eeuecmes,

npocro3upoeantb 603MOINCHOCNTb NPOMEKAHUA OKUCIUMETbHO-60CCMAHOBUMENTbHBIX peam;m],
Jexcanyux 6 OCHoge npupodelx u npouaeodcmeeHHbzx npoyeccoes.

4. Jlononnuts Paznen |l ConeprkaTenbHblil pa3zien OCHOBHONW 00pa30BaTENIbHOM MpOrpamMmbl
cpenHero o6Omero o6Opa3oBanus, mnoxapaszaen 1.2 TlporpamMmbl OTHEIBHBIX y4eOHBIX
IIPEIMETOB U KypcOB (B TOM 4ucCle pabo4yue IpOorpaMMsbl MO MpEAMETaM, U3y4aeMbIM Ha
yriyOJICHHOM YPOBHE)

Pycckuii s3Ik

YrinyOaeHHbIH YPOBEHb

SA3pik. OO1Me cBeneHus o A3bike. OCHOBHBIE Pa3/Ieiibl HAYKH O S3bIKE

SI3pIK KaK MHOTO()YHKIIMOHAJIbHAsl pa3BUBAIONIASACSA 3HAKOBasi CHCTEMa M OOLECTBEHHOE SBJICHHE.
SI3bIKM €CTECTBEHHbIE U UCKYCCTBEHHbIE. SI3BIKM IOCYJapCTBEHHBIE, MUPOBBIE, MEXHAIIMOHAIBHOIO
oO0LIeHuS.

OcHoBHble QYHKIMH si3bIKa. CoLnanbHble QYHKIIMH PYCCKOTO S3bIKA.

Pycckuil s13bIk B COBPEMEHHOM MHpe. PycCKuil S3bIK Kak OJMH W3 HMHJIOEBPOIECHCKUX S3BIKOB.
Pycckuii A3bIK B KpyTry IpYyruX CIABSHCKHX S3BIKOB. MIcTOpHUYecKOe pa3BUTHE PYyCCKOTO sI3bIKa. Pouib
CTapOCJIaBIHCKOIO S13bIKA B Pa3BUTUU PYCCKOT'O SI3bIKA.

S3pIk 1 oOmecTBO. S3bIK M KynbTypa. S3bIK M ucTOpUs Hapoaa. Pycckuii s3sik B Poccuiickoit
denepanyy U B COBPEMEHHOM MUPE: B MEXYHAPOAHOM OOILIEHUH, B MEKHALMOHAIBHOM OOLICHUH.
@opMBbl CYLIECTBOBAHUSI PYCCKOTO HALIMOHAIBHOTO $3bIKa (JIMTEPATYPHBIM SI3bIK, IPOCTOpPEUUE,
HapOJIHbIe FOBOPBI, TPO(hecCHOHATIbHBIE PA3HOBUAHOCTH, KAPToH, apro). Poib hopM pycckoro si3bika
B CTAHOBJEHUU U Pa3BUTUU PYCCKOro fA3bIKa. AKTHUBHBIE IPOLIECCHI B PYCCKOM S3bIKE Ha
COBpEMEHHOM 3Tarne. B3anMooboraienre sa3bIK0B Kak pe3ysbTaT B3aMMOACHCTBUS HALlMOHAIbHBIX
KynbTyp. [IpoGiieMbl 3K00THY S3bIKA.

JIMHrBUCTHKA B CHCTEME T'yMaHUTAPHOIO 3HaHMA. Pycckuil si3bIk Kak OOBEKT Hay4YHOIO M3y4YEHHS.
Pycucrtuka u ee pasgensl. JINHIBUCTHYECKHI dKCIIEpUMEHT. BuaHEHIINe yYeHbIC-IMHIBACTBI U UX
paboTbl. OCHOBHBIE HANpaBJIEHUS PA3BUTHUS PYCUCTUKH B HaIlIM JHU.

Peus. PeueBoe oOuienue

PeueBoe obmieHne kak ¢opMa B3aUMOJEHCTBUS JIIOJEH B Mpollecce MX MO3HABATEIbHO-TPYI0BOM
JESTEIBHOCTH.

OcHoBHbIE chepbl peueBOro 00IIEHHS, UX COOTHECEHHOCTh ¢ (PYHKIIMOHAIBHBIMU PA3HOBUAHOCTSIMU
a3bIKa. Pedb Kak gedarenbHoCTh. Bkl peueBoil AesTenbHOCTH: TPOIyKTUBHBIE (TOBOPEHUE, TTHCHMO)
U peLEeNTUBHbIE (ayTUpOBaHUE, UTEHUE), UX OCOOEHHOCTH.

OCOOEHHOCTH BOCHPUATHS YY)KOTO BBICKa3bIBaHUS (YCTHOIO M THCBMEHHOIO) M CO3/aHUs
COOCTBEHHOTO BBICKa3bIBaHUS B YCTHOM M MHCbMEHHOM (popme.

OBnazieHne Pe4YeBBIMH CTPATETMAMU M TAKTUKAaMH, 00ECIEUMBAIONIMMHU YCHEIIHOCTh OOIIEHUS B
Pa3IMYHBIX KU3HEHHBIX CUTYyalusx. BbiOOp pedueBoil TaKTHKH U S3BIKOBBIX CPEJICTB, aJ€KBAaTHBIX
XapakTepy peueBOi CUTyaluH.

PeueBoe oOmieHne U ero OCHOBHBIE 3JeMeHTHl. Buael pedeBoro obmenus. Cdepbl U cUTyallu
peueBoro oOrieHus. KoMmoHeHTh! peyeBoit CUTyaluu.

Oco3HaHHOE HCIIOJIb30BAHHWE pa3HbIX BUJOB YTEHHUS M ayJupOBaHUsS B 3aBHUCHUMOCTH OT
KOMMYHHUKAaTUBHOM ycTaHOBKH. CHOCOOHOCTh U3BIEKaThb HEOOXOAUMYI HWHGOpMAIMIO U3
Pa3IMYHBIX UCTOYHUKOB: Y4eOHO-HAYUYHBIX TEKCTOB, CPEICTB MacCOBOM MHGOpMAIUK, B TOM YHCIE
MPEJICTaBICHHBIX B 3JIEKTPOHHOM BHJIE HA PA3IMUHBIX UH(OPMAIIMOHHBIX HOCUTENAX, OpULIHaIbHO-
JIEJIOBBIX TEKCTOB, CIIPAaBOYHOMN JIUTEpaTyphl. Bianenune ymeHusaMu nHGopMalnoHHON nepepaboTKu
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MIPOYUTAHHBIX U MPOCIYIIAHHBIX TEKCTOB M MPEACTABICHHE UX B BHUJE TE3UCOB, KOHCIEKTOB,
aHHOTaIui, pedeparoB. KoMIIEKCHBIN TMHTBUCTHYECKUN aHAIN3 TEKCTA.

MoHonoruueckas M guanorudeckas peub. Pa3BuTue HaBBIKOB MOHOJIOTUYECKOW M JUAJOTHYECKON
peun. Co3aHue YCTHBIX W MHUCbMEHHBIX MOHOJIOTMYECKHUX M JHATOTMYECKHX BBICKA3bIBAHUM
pPa3IMYHBIX TUIIOB M KaHPOB B HAaYyYHOH, COIMAIBHO-KYIBTYPHOU W JIETOBOM cdepax OOIICHHS.
OBazieHue ONbITOM PEUYEBOr0 MOBEACHUS B OPUIIMATBHBIX U HEOPUIIMATBHBIX CUTYaLUSIX OOIIECHHUS,
CUTYaIlUsIX MEXKKYJIBTYpHOrOo oOmeHus. BpICTyIIeHHEe Tmepen ayauTOpued ¢ JTOKJIaoM;
npeJicTaBiIeHue pedepara, MPoeKTa Ha TUHIBUCTUYECKYIO TEMY.

OyHKIMOHAIBHAS CTUIMCTUKA KaK YYCHHE O (PYHKIIMOHATIBHO-CTHIIMCTUICCKON AuddepeHnnaniu
sa3pika. DyYHKIUOHANBHBIE CTWIM (HAay4dHBIM, O(QUUINATBHO-IEIOBON, MyOIUIIUCTHUECKUIA),
pa3roBOpHasi peyb W S3BIK XYAO0XKECTBEHHOW JIUTEPATyphl KaK Pa3HOBUJIHOCTH COBPEMEHHOTO
pyccKOro si3bika. CTUIMCTUYECKUE PECYPCHI A3bIKA.

Cdepa ynorpebiieHus, TATMYHBIC CUTYaIUHA PEUEBOTO OOIICHHUS, 3a]IJaYH PEUH, I3BIKOBBIC CPEIICTBA,
XapaKTepHbIE ISl Pa3rOBOPHOTO SI3bIKA, HAYYHOTO, IMYOIMIHUCTUYECKOr0, O(GHUIMATBHO-IEIIOBOTO
CTHUJICH.

Kynbrypa ny6nuunoit peun. Ily6nuuHoe BbICTyIUIEHHE: BBIOOpP TE€MBI, OIpe/eeHHE 1IeJIU, TOUCK
Marepuaia. Kommnosunys myOoanyHOTO BBICTYIIICHHUS.

Kynbrypa my0au4HOT0 BBICTYIIICHHUS ¢ TEKCTAaMH Pa3IM4HOM )KaHPOBOI MpHHAIEKHOCTH. PeueBoit
CaMOKOHTPOJIb, CAMOOLIEHKA, CAMOKOPPEKIIHS.

OcHOBHbBIE KaHPbI HAYYHOTO (JIOKJIaJl, aHHOTAIIUA, CTaThsl, TE3UCHI, KOHCIIEKT, PELEH3HUs, BHIITUCKH,
pedepar u ap.), MyOTUITUCTHISCKOTO (BBICTYIUICHHE, CTaThsl, UHTEPBBIO, OYEPK H JP.), OPHUIHAITIBEHO-
JIENIOBOTO (pe3toMe, XapaKTepUCTHKa, PAclUCKa, JOBEPEHHOCTh U JIp.) CTUJICH, pa3roBOPHON peuu
(paccka3s, Oecena, crop). Buasl counnenuii. CoBepIIeHCTBOBAaHUE YMEHHI M HABBIKOB CO3JIaHUS
TEKCTOB Pa3HBIX (PYHKIIMOHAIBHO-CMBICTIOBBIX TUIIOB, CTUJIEH U KaHPOB.

JlutepaTypHbIil S3bIK M S3bIK XYAO0XKECTBEHHOM JUTEparypbl. OTIMYUS s3bIKa XYJO’KECTBEHHOU
JUTEpaTyphl OT APYIHMX Pa3HOBUIHOCTEH COBPEMEHHOIO PYCCKOro sA3bika. OCHOBHBIE MPHU3HAKU
XyJI0)KECTBEHHOW PEYH.

OcHoBHbIE H300pa3UTENbHO-BBIPA3UTEIbHBIC CPECTBA SI3bIKA.

Tekcr. IIpu3Haku Tekcra.

Bunsl urenus. Mcnonb3oBaHue pa3iUYHBIX BUIOB YTEHHS B 3aBUCHUMOCTHM OT KOMMYHUKATHUBHOM
3a/1a4M ¥ XapaKTepa TEKCTa.

Nudopmannonnas nepepadoTka Tekcta. Buasl mpeoOpa3oBaHus TEKCTa.

JIMHrBUCTHYECKHI aHaTU3 TEKCTOB pPa3UYHBIX (YHKIIMOHAIBHBIX Pa3HOBUIHOCTEH s3bIKA.
[IpoBeneHNEe CTUIMCTHUYECKOTO aHalIM3a TEKCTOB pa3HbIX CTWiIeH U (DyHKIHMOHAIBHBIX
Pa3HOBUIHOCTEM S3bIKA.

Kynerypa peun

Kynbrypa peun kak pasnen JHUHIBUCTHKU. OCHOBHBIE aCHEKThl KyJIbTYphl peYd: HOPMATHBHBIM,
KOMMYHUKATUBHBIN U 3THYECKU.

B3anMocBs3b s3bIKa M KyJabTyphl. JIekcuka, 0003Havyaromas npeIMeTsl U sIBICHUS TPaJULIMOHHOTO
pyccKoro ObITa; HCTOPU3MBI M apXanu3Mbl; (QOJBKIOpHAs JIEKCUKA U (pa3eosIorTusl; pycCKUe UMEHa.
B3anmooboraiienne S3bIK0B KaK pe3yabTaT B3auMOJIEHCTBHSI HAIMOHAIBHBIX KYJIbTYP.
KoMMyHuKaTHBHAs 11€71€c000pa3HOCTh, YMECTHOCTb, TOYHOCTh, SICHOCTb, BBIPA3UTEIBHOCTh PEUH.
OneHka KOMMYHHUKATUBHBIX KadecTB MU 3¢ ¢dektuBHOCTH peud. [IpuunmHBl KOMMYHUKAaTHBHBIX
HeyJlay, uX MpeAynpekIeHIe U MPEeooICHHE.

KynbTypa BUI0B pe4eBOM NEATEIBHOCTH — YTEHUS, AyAUPOBaHUS, TOBOPEHUS U MHCHMA.

Kynbrypa ny6muunoit peun. Ily6nuuHoe BbICTyIUIEHHE: BBIOOpP TEMBI, OINpe/eIeHHEe 1IeNIH, TOUCK
Mmatepuana. Komno3unus myoaIu4HOro BHICTYIUICHUS.

KynbTypa HayuHOro 1 J1e10Boro obmieHus (yctHas ¥ nucbMeHHas Gopmbl). OCOOEHHOCTH peyeBOro
3THKeTa B O(QUIMAIBHO-AETIO0BOM, HaydyHOH M myOnuiuctuyeckoi cdepax obmenus. Kymprypa
Pa3rOBOPHOM peyH.

S3pikoBass HopMa M ee (QyHKUuMH. OCHOBHBIE BHUJABI S3BIKOBBIX HOPM: oOp(osnuyeckue
(TpPOM3HOCUTENFHBIE U aKI[EHTOJIOTHYECKHE), IGKCHIECKUE, TPaMMaTHIeCKhe (MOP(HOIOTHIECKHE U
CHUHTaKCUYECKHE), CTUIMCTUYECKHE HOPMBI PYCCKOrO JUTeparypHoro ssbika. Opdorpaduueckue
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HOPMBI, ITYHKTyallMOHHbIe HOpMBI. CoBeplIeHCTBOBaHUE OphorpaduyecKux M MyHKTYallMOHHBIX
yMeHMH ¥ HaBbIKOB. COBEpIIEHCTBOBAHME COOCTBEHHBIX KOMMYHHMKATHBHBIX CIIOCOOHOCTEH H
KynbTypbl peun. CoOmoieHHe HOpPM JIMTEPaTypHOTO S3bIKa B PEUYEBOM IMPAKTHKE. YMECTHOCTh
UCTIOJIB30BAHUS SI3BIKOBBIX CPEJCTB B PEUCBOM BBICKA3bIBAaHMH. BapuaHTHI SI3BIKOBBIX HOPM.
OcymecTBienue BbIOOpa HanboOJee TOYHBIX S3BIKOBBIX CPEJICTB B COOTBETCTBUHM CO chepaMu U
CHUTYaIMSIMU PEYEBOTO OOLICHHUSI.

CrnocoOGHOCTh OCYIIECTBIISITH PEUEBOM CAMOKOHTPOJb, AHAIU3UPOBATH PEdb C TOUKU 3PEHUS €€
3(QQEKTUBHOCTH B JOCTHIKEHUHM IIOCTABICHHBIX KOMMYHHMKATHUBHBIX 3a1ad. PasHble crocoObl
pelaKTUPOBAHHSI TEKCTOB.

AHanu3 KOMMYHHUKaTHBHBIX KadecTB U 3 dekTuBHOCTH peun. PegakTupoBaHue TEKCTOB Pa3IUIHBIX
CTHJICH 1 )KaHPOB Ha OCHOBE 3HAHUN O HOPMAX PYCCKOTO JTUTEPATYPHOTO S3BIKA.

HopmaTuBHBIE CIOBapu COBPEMEHHOTO PYCCKOTO SI3bIKa M JIMHIBHCTHYECKHE CIPAaBOYHHMKH; HX
UCIIOJIb30BAHUE.

Hcnonp30BaHne 3TUMOJIOTHYECKUX CIIOBAPEd W CHPABOYHHMKOB ISl HMOATOTOBKH COOOLICHUH 00
UCTOPUU TPOUCXOXKJCHUS HEKOTOPHIX CJOB U BBIPAKCHUH, OTPAXKAIOMIMUX HCTOPUYECKUE U
KyJbTYPHBIC TPAJUIIAU CTPAHBI.

MaremaTuka. Yriy0JieHHbIl YPOBeHb

Auiredpa u HaUYaJIa aHAIH3A

IToBTOpenue. PemieHne 3agad ¢ UCMOJIB30BAHUEM CBOMCTB YHCEI M CHUCTEM CUMCIICHUS,
JETMMOCTH, JOJIEM M 4acTeld, MPOLEHTOB, MOAYJIEW uucels. PelieHuwe 3agay ¢ HUCHOJb30BAHUEM
CBOICTB CTEMEHEH MW KOpHEH, MHOTOWICHOB, IpeoOpa3oBaHUH MHOTOYWICHOB MW JIPOOHO-
palMoHANIBHBIX BhIpaKeHUM. Pelienue 3amad ¢ UCMOIB30BAHUEM TPagyCHOM Mephl yria. Moayib
yuclia U ero cBoiicTBa. PemeHue 3aqad Ha JBM)KEHUE U COBMECTHYIO pabOTy, CMECH M CILUIABHI C
MIOMOUIBIO JIMHEHHBIX, KBAJPAaTHBIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN M UX cucteM. Pemienue
3a/1ad C TOMOIIBIO YHCIOBBIX HEPAaBEHCTB W CHUCTEM HEPABEHCTB C OJHON IEPEMEHHOMH, C
MPUMEHEHUEM H300paKEHUSI YMCIOBBIX MPOMEXKYTKOB. PerieHue 3amad ¢ HMCHIOIB30BAaHUEM
yucNOBBIX (YHKIUMHA W ux TpadukoB. Vcnomp3oBaHue CBONCTB U TpadUKOB IJUHEHHBIX U

KBaJpaTUYHBIX (YHKIWH, OOpaTHOH NPOMOPHUOHATBHOCTH U (DYHKIHH y:ﬁ . I'padmueckoe

pellleHne YypaBHEHMM M HepaBeHCTB. lcmonp3oBaHume omepanuil HajJ MHOXKECTBAMU H
BbICKa3bIBaHUSIMU. lcrnonb30BaHUME HEPABEHCTB U CHCTEM HEPABEHCTB C OJHON IEPEMEHHOM,
YHCIIOBBIX NMPOMEXYTKOB, UX OOBbEeIMHEHMH U mnepecedyeHuil. [IpumeHeHne mpu pemeHuH 3aaady
CBOMCTB apuU(METHUECKOH U TEOMETPUYECKOM MpOrpeccuu, CyMMHpPOBaHUS OECKOHEYHOM
CXOZSIIENCS TEOMETPUUYECKOM POTPECCHUH.

MHoxecTBa (UMCIOBbIE, FEOMETPUUECKUX (QUTYD). XapaKTEepUCTHUECKOE CBOMCTBO, JIEMEHT
MHOXECTBa, IIyCTOe, KOHEYHOoe, OeckoHeyHoe MHOoXecTBO. CrocoObl 3alaHus MHOXECTB
[TonmHOXecTBO. OTHOILIEHUS MPHUHAJIEKHOCTH, BKJIIOYEHMs, paBeHcTBAa. Onepauuu Hajx
MHOXkecTBaMu. Kpyru Ditnepa. Koneunsie 1 6ecKOHEUHBIE, CYETHBIE U HECUETHbIE MHOYKECTBA.

HcTuHHBIE W JIOKHBIE BBICKA3bIBaHUSA, OIEpallMUd HAJ BBICKa3bIBaHUSAMH. Aneedpa
gvickazvisanuil. CBA3b BBICKa3bIBaHUH ¢ MHOXKeCTBaMU. KBaHTOPBI CyIIeCTBOBaHMSI M BCEOOITHOCTH.

3akoHbl JIOTUKH. OcHosHble nocuueckue npaeuna. PemeHue orndyeckux 3anad C
HCIIOJIb30BAaHNUEM KPYroB DMIepa, OCHOBHbIX 102U4eCKUX NPasu.l.

YmozakmoueHusi. OOOCHOBaHHMSI W JI0Ka3aTelIbCTBO B MareMaTuke. Teopembl. Busl
MaTeMaTHYeCKUX  yTBEpXKACHUH. Buowl  Odokasamenvcme. Mamemamuueckas — UHOVKYUA.
Ymeeporcoenus: obpamnoe OanHomy, NpOMUBONONONCHOE, OOPAMHOE NPOMUBONOLONCHOMY
oannomy. Ilpu3Hak U cBOMCTBO, HEOOXOAUMBIE U TIOCTATOYHBIE YCIOBHSL.

Ocnosnas meopema apugmemuru. Ocmamxu u cpasuenus. Aneopumm Eexiuoa. Kumatickas
meopema 06 ocmamxkax. Manas meopema @epma. Q-uunvie cucmemvl cyucieHus. Pynxyus diinepa,
YUCNIO U CyMMA Oenumernetl HamypanbHO20 YUCdA.

Panguannas Mepa yria, TpUrOHOMETpHYECKasi OKPY>KHOCTb. TpUroHOMETpUUYeCcKre (GYHKIUU
yucen U yrioB. Dopmyiibl NPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (PYHKIMH, (popmynbl
JBOWHOTO M TIOJOBMHHOTO aprymeHTa. lIpeoOpa3oBaHHe CyMMBI, Pa3HOCTH B IPOU3BEICHHE
TPUTOHOMETPUYECKUX (YHKIIHM, 1 HA00O0pOT.
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Hymun ¢yHKIMM, NOpPOMEXYTKHM 3HAaKONOCTOSHCTBA, MOHOTOHHOCTh. Hambonbmee u
HauMeHblIee 3HaueHue QyHkuuu. [lepuonnyeckne QyHKIMM M HaMMEHBIIMM mepuoj. YeTHble u

HeueTHble PYHKUMU. PyHKYuU «OpobHasa yacms yucia» Y = {X} u «yenas yacmo yuciay Y= [X] .

Tpuronomerpuueckie (GyHKIMH YHCIOBOrO aprymeHta Y =COSX, Yy=Sinx, y=tgx,
y =ctg X. CBoiicTBa u rpaKi TPUTOHOMETPUUYECKUX (DYHKIUH.

OOpatHble TpUroHOMeTpUYecKre (YHKIMU, UX TJIABHBIC 3HAUEHUS, CBOWCTBA M TpaduKu.
Tpuronomerpuyeckue ypaBHeHHsA. ORHOPOJHBIE TPUIOHOMETPUYECKHE ypaBHeHus. Pemenue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. lIpocreiiimme cucTeMbl TPUTOHOMETPUUECKHUX
YpaBHEHUH.

CreneHsb ¢ IeHCTBUTENIBHBIM [1I0Ka3aTeIeM, CBOICTBa creneHu. [Ipocreiinne nokazareiabHble
ypaBHeHHsI U HepaBeHCTBa. [lokazarenbHas GyHKIMs U ee cBoiicTBa U rpaduk. Yucno € u GyHkums
y=e".

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBIE M HATypaJdbHBIM  JOTapUdM.
[IpeoOpas3oBanue norapuMuUUecKuX BbIpakeHHW. Jlorapudmuueckue ypaBHEHHs M HEPaBEHCTBA.
Jlorapudmudeckas GyHKIMS B €€ CBOWCTBA U rpaduK.

Crenennas GyHKIHUS U €€ CBOWCTBA U Tpaduk. MppanuoHanbHbIe ypaBHEHHUS.

[TepBuuHBIE IpeICTaBICHNS O MHOKECTBE KOMIUIEKCHBIX YHCEl. [elicmeus ¢ KOMNIEKCHbIMU
yucanamu. Komnaexcno conpsicennvie uucina. Mooynv u apeymenm uucna. Tpueonomempuueckas
@opma komnnexkcroeo yucia. Pewenue ypagnenuti ¢ KOMNIEKCHbIX YUCTAX.

Metoxa nHTEpBAJIOB JUIA pelieHus: HepaBeHCTB. [Ipeodpa3oBanus rpaguKoB GyHKIUI: CBUT,
YMHOXKEHHE Ha YHUCIIO, OTPaKEHHUE OTHOCHUTEIBbHO KOOPJMHATHBIX Oced. ['paduyeckue metoabl
peuIeHusl ypaBHEHUI U HEPABEHCTB. PenieHne ypaBHEHHI M HEPABEHCTB, COAEPKAILUX [IEPEMEHHYIO
101 3HAKOM MOJYJIS.

CucreMbl NOKa3aTeNbHbIX, JOTapUPMUUECKUX U UPPALMOHAIBHBIX ypaBHEHHH. Cuctembl
[0Ka3aTeIbHbIX, JJOTapU(PMUUECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

Bsanmuo obparubie pyaknun. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUs], CUCTEMBI YPABHEHUH C ITapaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypagnenuti cmenenu vlue 2 CneyuaibHuix 6UO06.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpusooumsie mnozounensvl. OCHO8HAs meopema
aneeopul. Cummempuueckue MHo2o4neHbl. []enouucnennvie u Yyero3HauHvle MHO20YIEHbI.

Huoghanmoswi ypasnenus. [lennvie opoou. Teopema @epma o cymme K8aopamoa.

Cymmbl u psovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopemvl 0 npudaudzCeHUU OCLICMBUMENbHBIX YUCET PAYUOHANbHBIMU.

Mnooicecmea na KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—byusxosckozo, nepasencmeo Hencena, nepasencmea o cpeonusx.

[Tonstue mnpenena ¢yHkuuu B TOuKe. [lomsamue npedena Qyukyuu 6 0OECKOHeuHOCmu.
Acumnmomur  epaguxa @yukyuu. Cpasnenue 6eCKOHEUHO MANbIX U OECKOHEUHO OONbUIUX.
HenpepsiBHocTh Pynkiuu. Ceoticmsa nenpepwienvix ¢yuxyuil. Teopema Betiepuwmpacca.

Huddepenumupyemocts Gpynkuuu. [Iponzsoanas ¢pynkuuu B Touke. KacatenbHas k rpaduky
¢yakuu. ['eomerpuueckuid U (QU3NYECKUIl CMBICI TPOU3BOJHOU. [Ipumenenue npou3eoo0HOU 6
@uzuxke. IIponsBoansle aneMeHTapHbIX QyHkIMiA. [IpaBuna nuddepenunpoBanms.

Bropas npousBoiHas, ee reoMeTpuuecKuil u GU3NYECKUN CMBICI.

Touku s3kcTpemMyma (MakcuMyMa U1 MUHUMYMa). McciieoBanue 3jeMeHTapHbIX (GYyHKIUH Ha
TOYKH dKCTpeMyMa, HauOoJIblliee U HaUMEHbIIIee 3HaUeHHE C IIOMOILBIO TPOU3BOIHOM. [locmpoenue
epagpuxos PyHKyuli ¢ nomMowblo npoussoonslx. Ilpumenenue npou3soOHOU NpU peuenuu 3a0au.
Haxoorcoenue sxkcmpemymos pyHKyuii HeCKOIbKUX NEPEMEHHDBIX.

[TepBooOpaznas. Heonpenenenusiit unterpai. IlepBooOpasHble 3eMEHTApHBIX (YHKLIUH.
[Tnomane kpuBonuHenHoi Tpaneuuu. ®opmyna Herorona-Jleibuuma. OnpeneneHHblii nHTErpa.
Buiuucnenue naowaoeii niockux guzyp u 06vemos mei 8pawjerus ¢ NOMOWbI0 UHMESPAad..

Memoovl pewenus ¢hynkyuonanvhvix ypagHenuti u HepageHcms.

I'eomerpus

[ToBTOopenwue. Pemenne 3ama4 ¢ UCHOIBb30BaHUEM CBOMCTB (PUTYpP Ha IUIOCKOCTH. Pemienune
3aJ1a4 Ha JJOKa3aTeJIbCTBO M MOCTPOEHUE KOHTpIpHUMEpoB. [IpumMeHeHre NpocTeNINX J0rM4ecKUX
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npaBui. PemeHue 3agay C MCMONB30BAaHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLICHUH B
MPSIMOYTOJIBHBIX TPEYroJbHUKaX, (PAKTOB, CBSI3aHHBIX C YETHIpEXyToJbHUKaMU. Perienue 3agau c
UCIIONIb30BaHWEM (PaKTOB, CBS3aHHBIX C OKpPYXHOCTSMHU. PemieHue 3amad Ha HW3MEpPEeHHsS Ha
IJIOCKOCTH, BBIYMCIICHUS AJIUH U IJIOMAAeH. Peuenue 3a0au ¢ nOMOWbI0 8eKMOpPos8 U KOOPOUHAM.

Harnspanas crepeomerpus. [Ipusma, napanienenunes, nupaMmua, TeTpadip.

OcHOBHBIE MOHATHS T€OMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3
Hux. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenaa ona mempasdpa. IlocTpoeHne ceyeHHil MHOTOIPAaHHHUKOB METOJIOM
cienoB. LlenTpanbHoe mpoekTHpoBanue. I[locTpoeHne CcedeHUil MHOTOIPAaHHHUKOB METOAOM
MPOEKIIUH.

CkpemuBatoniyecss IpsMble B IPOCTPAHCTBE. YTOJI MEXIy HUMH. Memoowl HaxodicoeHus
PACCMOSHULL MeAHCOY CKPeUUBAIOUUMUCS NPAMBIMU.

TeopeMbl 0 napaJuIeIbHOCTH IPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. IlapamiensHoe
MIPOEKTUPOBAHKE U U300pakeHue puryp. I eomempuueckue mecma modex 8 NPOCMpancmae.

[TeprieHAUKYIApHOCTD NPSIMOM U III0CKOCTU. OpTOroHanbHOE NpoeKkTupoBanue. HakiionHbie
u npoekuuu. Teopema o Tpex MeprneHIuKyIsapax.

Buowt mempasopos. Opmoyenmpuueckuii mempasop, KApKACHbIUL mempasop, pa6HOCPAHHbIU
mempasop. IlpamoyeonvHoiti mempasop. Meduarnvl u 6umeduansvt mempas’aopa.

Jlocmpaueanue mempasdpa 0o napaiienenuneod.

Pacctosnust wmexnay ¢urypamu B mpoctpaHcTBe. OOHMil MNepneHAUKYISp IBYX
CKPEUIMBAIOIINXCS TIPSIMBIX.

Yrael B mpocTtpaHcTBe. [lepneHAMKYISIpHBIE MJIOCKOCTH. [lnowjads o0pmo2oHANbHOU
npoexyuu. llepnenouxynaproe ceuenue npuzmvl. Tpexepannviii u mHoz2ozpannwli yeon. Ceoticmea
NJIOCKUX Y2ll08 MHO202panHo2o yena. Ceoticmea niocKux u 08y2panHbIX Yello8 mpexespanHo2o yaid.
Teopembl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20 Yed.

Bunel MHOTOTpaHHUKOB. Pazgepmku mHoeoepannuka. Kpamuaiiwue nymu Ha nogepxuocmu

MHO202PAHHUKA.
Teopema Oiinepa. llpaBWibHbIE MHOTOTPAHHUKU. /[BOUCMBEHHOCMb  NPABUNLHBIX
MHO202PAHHUKOS.
ITpusma. [Tapamtenenumnen. CaoiicTBa napajuiesIenuIeaa. IIpssMOyTONBHBIN

napajutenenunes. HakaioHHbIe TPU3MBL.

[Mupamuna. Buabsl nupamua. OneMeHTH TpaBUIbHON mnupamuabl. [lupamuabr ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U TPaHsSIMHU, NX OCHOBHBIC CBOHCTBA.

[Tnomany moBepxHOCTEH MHOTOTPAHHUKOB.

Tema BpamieHus: ONUIUHAP, KOHYyc, map U chepa. CeueHus muiIuHApa, KOHyca W IIapa.
[[TapoBoii cerMeHT, MapoBO CIIOi, IApOBOIl CEKTOP (KOHYC).

YcedeHHas mupaMuia ¥ YCEUCHHBIN KOHYC.

Dnemenmul chepuyeckoii ceomempuu. Konuueckue cevenus.

KacarenbHbIe MpsMBIC ¥ TUIOCKOCTH. BrincanHbie v onrcanHblie chepbl. Kacarowuecs cgepoi.
Kombunayuu men epawenus.

BekTopsr 1 koopauHaTel. CyMMa BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHCIO. YTOJI MEXIY
BekTopamu. CKalspHOE MTPOU3BEACHHUE.

VYpaBHenue tuiockoctd. PopMylia pacCTOSHUS MEXIYy TOUYKAMHU. YpaBHEHHE C]ephl.
Dopmyna paccmosanus om mouku 00 niockocmu. Cnocobwl 3a0anus npAmMou ypasHeHUaMIU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWBIO EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu macc.

[Tonsitne o6vema. OOBEMBI MHOTOTPAaHHUKOB. OOBEMBI TEJ BpalleHus. Axcuomvl obvema.
Buv1600 ¢hopmyn ob6vemos npsamoyeonvrhoco napannenenuneod, npuzmvl u nupamuowvt. opmynst 0
Haxoxcoenusi 0ovema mempasaopa. Teopemvl 06 OMHOULEHUSAX 0OBEMOB.

Ipunoosicenus unmezpana K blMUCIEHUIO 00BEMO8 U NogepxHocmell men epawjerus. Ilnowaos
cghepuueckozo nosica. Odbvem wiaposo2o cnos. [lpumenenue 06vemo8 npu pewieHuu 3a0a4.

[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnomaas MOBEPXHOCTH NWIMHIPA U KOHYCA.

KoMOuHammu MHOTOTpPaHHUKOB | T€J BPaIlCHHSL.
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[Tonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB M IUIOIMIAJCH MOBEPXHOCTEH MOIOOHBIX
¢buryp.

Hsuoicenusi 8 npocmpancmee: naApaiielbHblll NEPEHOC, CUMMEMPUS. OMHOCUMETLHO NIOCKOCHIU,
YEHMPATIbHASL CUMMEMPUSL, NOBOPOM OMHOCUMENLHO NPSAMOLL.

IIpeobpaszosanue nooobus, comomemus. Pewenue 3a0au na niockocmu ¢ uCnonb308anuem
cmepeomempuieckux Memooos.

BeposiTHOCTH M CTATHCTHKA, JTIOTHKA, TeopHs rpa¢goB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TabIUIl U AUarpamMm Jjsl IPeICTaBICHUs aHHBIX. PerieHue
3aJa4 Ha MPUMEHEHHE ONHMCATENbHBIX XapaKTePUCTHK YHCIOBBIX HAOOPOB: CPEIHHX, HAMOOIBIIIETO
Y HaUMEHBIIIETO 3HAYEHUs, pa3Maxa, TUCIIEPCUU U CTaHAAPTHOIO OTKJIOHEHUS. Bpuncinenne yacTor
U BEpOATHOCTEH cOObITUH. BrbluncieHne BepoATHOCTEH B OMBITAX C PaBHOBO3MOXKHBIMU
JJIEeMEHTapHbIMU HcxonamMu. lcmonb3oBaHWe KOMOWHATOpUKU. Bpluucienue BeposiTHOCTEH
HE3aBUCHMBIX coObITHH. Mcmonb3oBanue (GopMysbl CIOXKEHUSI BEPOSTHOCTEH, nmuarpamMm Diinepa,
niepeBa BepoaTHOCTeH, hopmyinbl bepuymnu.

Bepoamnocmmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposATHOCTH. IlpaBWiio yMHOXEHHST BeposATHOcTel. @opmyna MOJHOU
BeposaTHocTH. Popmyna baiieca.

JuckperHble ciay4yailHble BeIWYMHBI M pacnpeneneHus. COBMECTHbIE pacHpeiesiCHuUs.
Pacnipenienienne cyMMbl U IpPOM3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BeIMUYMH. MaremaTuueckoe
OKMJIaHWE U JUCHEPCHS CIy4allHOW BEIMYMHBI. MaTeMaTuyecKkoe 0KUJIaHUE U JUCIEPCHUS CYMMBbI
CIIyYailHBIX BEJIMYHH.

bunapnass  ciydaiiHas  BenuuuHa, pacnpenenenue  bepnymu.  ['eomerpuueckoe
pacnpezeneHue. buHOMManbHOE pacHpelielieHue UM €ro CBOWCTBA. [ unepzeomempuyeckoe
pacnpeoeieHue u e20 C8oLCmad.

HenpepsiBHble citydaiiHple Benu4uHbl. 1LIOTHOCTE BeposTHOCTH. DyHKIHS pacpeeIcHusI.
PaBHOMepHOE pacnipeneneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpeneneHue. DyHKIUSA
Jlanutaca. [Tapamerpsl HOpManbHOTO pactpeneneHus. [lpumeps ciayyailHbIX BEIUUKH, TOTYMHEHHbBIX
HOpPMaJIbHOMY 3aKOHY (IOTPELIHOCTh W3MEPEHUH, POCT 4esnoBeka). [lemmpanvhas npedenvhas
meopema.

Hepasencmeo Yebviwesa. Teopema Yeoviuesa u meopema bepnynnu. 3akon 6oabuiux uucer.
Buibopounwiii memoo usmepenus eeposimnocmetl. Ponv 3akona 6onvuiux uucen 8 Hayke, npupooe u
obwecmse.

KoBapuanust nByx ciy4dailHeix BenuuuH. [loHsitTue o0 KO03hUIIMEHTE KOpPPEISIuu.
CoBMmecTHbIE HaOMIOJICHUS JIBYX CIy4YalHbBIX BEUYUH. Bbibopoumnsviti koaghduyuenm xoppensiyuu.
Jlunetinas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuxa Kpumepusi U ee YpPO8eHb 3HAYUMOCHIU.
IIposepka npocmetiwux eunomes. Imnupudeckue pacnpeoeneHusi U ux césasb ¢ meopemudecKkumu
pacnpedeneHuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuii. HuvekmusHnvie u cropveKkmugeHvle coomeemcemeus. buexyuu.
Juckpemnuas nenpepvisnocmo. [lpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

OcnosHule nonamus meopuu zpaghos. /lepesvs. Jleouunoe oepego. Ceaznocms. Komnonenmoi
cesznocmu. Ilymu na epaghe. diineposol u I amunbmonogol nymu.

HNudpopmaruka. Yriy0jeHHbIH YPOBEHb

Beenenue. Mupopmanus u uHpopMannoHHbIe nNpoueccol. JlaHHbIe

CrniocoObI npeAcTaBlieHUs JaHHBIX. Pa3nuuns B NpeaCcTaBIeHUN JaHHBIX, peJHa3HAYeHHbBIX
JUIsL XpaHeHHs 1 00pabOTKM B aBTOMAaTH3UPOBAHHBIX KOMITBIOTEPHBIX CUCTEMaX M PeIHAa3HAYSHHbIX
JUTSI BOCTIPHSITHS YETTOBEKOM.

Cucrembl. KomnoneHTsl cuctemMbl W HMX  B3aumojeiictBue.. HWHpopmannoHHoe
B3aUMOJICHICTBUE B CHCTEME, YIpABICHHE. Pa3sOMKHYTbIE M 3aMKHYTBIE CHCTEMBI YIIPABICHUS.
Mamemamuueckoe u komnviomepHoe MOOENUPOBAHUE CUCTEM YRPAGIEHUSL.

27



MaremaTu4ecKkue OCHOBbI HHPOPMATHKH

Texcrol 1 koaupoBanue. Ileperaya naHHbIX

3HaKH, CUTHAJIBI U CHMBOJIBI. 3HAKOBBIE CUCTEMBI.

PaBHOMepHBIE U HepaBHOMEpHBIE KOJbl. lIpedukcHbie koapl. Ycnoue dano. Obpammuoe
yenosue @ano. AITOPUTMBI JEKOIUPOBAHUS IIPH UCIIOJIB30BAHUU MTPEPUKCHBIX KOIOB.

Cxarve NaHHBIX. Y4YeT YacTOTHOCTH CHMBOJIOB IpPH BBIOOpPE HEPAaBHOMEPHOTO KOJA.
Onmumanvuoe koouposanue Xaggmana. Vcrionb3zoBaHHE NPOrpaMM-apXUBATOPOB. Aneopumm
LZW.

[lepenaua panabix. MCTOYHMK, NpPUEMHHUK, KaHal CBSI3W, CUTHAN, KOJIUpPYIOLIEE U
JIEKOJIMPYIOILIEE YCTPOMCTBA.

Ilponycknas cnocobnocms u nomexosawuueHHocmy» Kawaia ceazu. Koouposanue
CO0OWeHUTl 8 COBPEMEHHBIX CPEOCMBAX nepedaiu OAHHbIX.

Hckaxenne uHpoOpMaluu MpH Iepeaade Mo KaHainaMm cBs3U. Koabl ¢ BO3MOXHOCTBIO
OOHAPYKCHHSI U UCTIPABIICHUS OITUOOK.

Cnocobwt 3awumsl ungopmayuu, nepeoasaemol no kauaiam cesazu. Kpunmoepagus
(ancopummor wiugposanus). Cmezanoepaghusi.

JAnckpernsanus

N3mepenns m auckperusanus. Yactora W paspsaHOCTh HU3MEPEHHI. YHUBEPCAIBHOCTh
JTUCKPETHOTO MPECTaBICHUs HH(OPMALIUH.

JluckpeTHOe TMpecTaBIeHNe 3BYKOBBIX JaHHBIX. MHOTOKaHalbHas 3amuchk. Pazmep ¢aiina,
MOJIYYEHHOTO B Pe3yJbTaTe 3alllCH 3BYKa.

JIucKkpeTHOE MpeICTaBIICHNE CTATHYECKON M TUHAMHYECKOH rpadudeckoii HHGOpMaIiu.

Corcamue 0anHbIX NPU XparHeHuu 2paghuueckoul u 36yK080U UHPOPMAYUU.

Cucrembl cUncIeHus

CBolicTBa MO3UIIMOHHON 3alMCH YUCHA: KOIUYECTBO LU(DP B 3aMUCH, MPU3HAK JCIUMOCTH
YHCciIa HA OCHOBAaHUE CUCTEMbI CUMCIICHHS.

AnTropuTM TepeBoja ECATUYHOW 3alKCH 4Yucia B 3alUCh B MO3UIUOHHOW CHCTEME C
3aJJaHHBIM OCHOBAaHHEM. AJITOPUTMBI TOCTPOCHHUS 3aITMCH YHCIIa B TO3UITMOHHOM CHCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM W BBIUYHCIICHMS YHCIIa TI0 CTPOKE, COJEepKalleil 3amuch STOro 4yHuclia B
MO3UIIMOHHON CUCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBAaHHEM.

ApudmeTndeckne IeiCTBUS B MO3UIIMOHHBIX CHCTEMaX CYUCIICHUS.

Kpamkas u paseepnymas ¢hopma 3anucu cmeuwianHvlx uucenr 6 NOZUYUOHHBIX CUCEMAX
cuucnenus. Ilepeeod cmewanno2o Hucia 6 NOSUYUOHHYIO CUCMEMY CYUCIEeHUS C 3A0AHHbIM
OCHOBAHUEM.

Ilpeocmasnenue yenvix u ewecmeeHHbIX Yucel 8 namamu Komnvromepa. Komnviomephnas
apughmemuxa.

DJieMeHTbl KOMOMHATOPUKH, TEOPUH MHOKECTB U MaTeMATHYECKOii JTOTHKH

Onepanuu «<MMILTAKALAS», «IKBUBAJICHITNY. Jlorndeckue GyHKINH.

3aKoHbI anreOpbl JOTUKU. OKBUBAJICHTHBIE MPeoOpa3OBaHUSI JIOTUYECKUX BBIPAKCHHH.
Jlornueckue ypaBHEHHS.

[TocTpoeHne TOTUYECKOTO BHIPAXKEHUS C JAaHHOW TaOIuIle MCTHHHOCTH. JIM3BIOHKTUBHAS
HOpMasbHast popma. KoHvbloHKmuHas HOpMAanbHas gopma.

Jlorudeckue »>rMeMeHTHI KOMIbIOTepoB. I[locTpoeHne cxem wu3 0a30BbIX JIOTHUYECKUX
AIIEMEHTOB.

JIuCKpeTHBIE UTPBI ABYX UTPOKOB C MONHOW HH(OpMalneld. BEIMTphITITHBIE CTPATETUH.

JIuckpeTHbIe 00bEKThI

Pemenne anropuTMHUYECKHX 3a/1a4, CBA3aHHBIX C aHAIM30M rpadoB (IpUMephl: TOCTPOCHUS
ONTHMAJIBFHOTO TIYTH MEXy BEPIIMHAMHU OPHEHTHPOBAHHOTO AIMKIIMYECKOTO Tpada; ornpeaeacHus
KOJIMYECTBA PA3IMYHBIX MMYTEH MEKIy BEpPIIMHAMU).

O6xom y370B JnepeBa B TIOyOuHY. Ynopsoouennvie Oepesvsi (Oepesbs, 6 KOMOPbLIX
YROpA0OoUensl pedpa, 8bIx00awue U3 00H020 V3id).

28



Hcnionb30BaHue AEPEBBEB MPHU PEIICHUH aTOPUTMHUYECKHX 3a/1a4 (TPUMEphI: aHaTTN3 paboThI
PEKYPCUBHBIX allTOPUTMOB, pa30op apudMETHUYEeCKHX M JIOTUYECKUX BbIpakeHWit). buHapHoe
nepeBo. HMcnonvzosanue depesbes npu XpaHeHuu OaHHbIX.

Hcnons3oBanue rpadoB, NEpPEeBbEB, CHUCKOB IMpPU OMHCAHUU OOBEKTOB M IMPOIIECCOB
OKpY>KaloIIero MUpa.

AJITOPUTMBI H 3JIEMEHThI IPOrPAMMHPOBAHUSA

AJITOPUTMBI M CTPYKTYPbI JaAHHBIX

ANTOPUTMBI UCCIICZIOBAHUS D3JEMEHTAPHBIX (YHKIUI, B YaCTHOCTU — TOYHOTO U
OpUOIMKEHHOTO  pEIIeHHs]  KBAJPaTHOTO  YPaBHEHUS C LEIBIMH M BELIECTBEHHBIMHU
KoaduLeHTaMH, OIPEIeNICHUs SKCTPEMYMOB KBaIpaTUYHON (DYHKIIMU HA OTpPE3KeE.

AJNTOPUTMBI aHATIN3a U IPe0oOpa30BaHUs 3aMMCe YUCET B TO3UIIMOHHON CUCTEME CUHCIICHUSI.

AJNTOPUTMBI, CBA3aHHBIE C IETUMOCTBIO LIENbIX YKcel. Aaroput™ EBkinaa ass onpeneneHus
HO/I nByx HaTypanbHBIX YUCEIL.

AJNTOPUTMBI JIMHEWHOH (OJHOMPOXOHOM) OOpabOTKM TOCIEIOBATEIPHOCTH YHCENT 0Oe3
WCTOJBb30BAHUS  JIOTIOMHHUTEIBHON TaMATH, 3aBUCSIIEH OT JUIMHBI  IOCJIEIOBAaTEIbHOCTH
(BBIYMCIIEHHE MAaKCUMyMa, CYMMBbI; JIMHEWHbIM mouck u T.i.). OO0paboTka 3JeMEHTOB
MOCJICIOBATEIBHOCTH,  Y/AOBJIECTBOPSIONINX OIpPEACIICHHOMY YCIOBHIO (BBIYHMCICHHE CYMMBI
3aJJaHHBIX 3JIEMEHTOB, UX MaKCUMyMa H T.I1.).

Anroput™mbl  00pabOTKM MaccWBOB. [IpuMephl: mepecTaHOBKa SJIEMEHTOB JAHHOTO
OJTHOMEpPHOTO MacCUBa B 0OPAaTHOM IMOPSJIKE; HUKIUIECKHUI CABUT 2JIEMEHTOB MAaCCUBA; 3aMl0JIHEHUE
JBYMEPHOTO YHCIIOBOTO MacCHBa 110 33JJaHHBIM IIPABHJIaM; ITOMCK 3JIEMEHTa B IBYMEPHOM MAaCCHUBE;
BBIUMCJICHHE MaKCMMyMa M CyYMMbI 3JIEMEHTOB JIBYMEPHOTO MaccuBa. Bcmaska u yoaneuue
9/1eMEHMO8 8 MAaccuse.

PekypcuBHbBIE aNTOPUTMBI, B YAaCTHOCTH: HAXOXXIEHUE HATypalbHOW M LEJOW CTENeHU
3aJJaHHOTO HEHYJIEBOTO BEIIECTBEHHOTO 4YHCIA; BBIYHMCICHHE (PAKTOPHUATIOB; BBIYHCICHHE N-TO
JJIEMEHTa PEKYPPEHTHOW MOCIeA0BaTEIbHOCTH (HApUMep, MocienoBarenbHocTd PuboHaUYM).
[ToctpoeHnne u aHanM3 JAepeBa PEKYPCHUBHBIX BBI30BOB. BO3MOKHOCTH 3almcCH PEKYPCHUBHBIX
IITOPUTMOB 0€3 IBHOT'O UCIOJIB30BAaHUS PEKYPCHU.

CopTupoBKka OJHOMEPHBIX MacCHMBOB. KBaapaTW4HbBIE alrOPUTMBI COPTHUPOBKHU (TIpHMEp:
COPTHUPOBKA My3bIpbKoM). ClIMsSHUE ABYX OTCOPTHMPOBAHHBIX MAaCCUBOB B OJMH 0€3 UCIIOJIb30BaHUS
COPTHPOBKH.

ANTOpUTMBI aHaJIM3a OTCOPTUPOBAHHBIX MAcCUBOB. PekypcuBHas peanu3alusi COpPTHUPOBKU
MaccHBa Ha OCHOBE CIUSHHUS IBYX €r0 OTCOPTHPOBAHHBIX ()ParMEHTOB.

ANTOpUTMBI aHAJIN3a CHUMBOJIBHBIX CTPOK, B TOM YHCIIE: MOJICUET KOJIMYECTBA MOSBICHUN
CHMBOJIa B CTPOKE;, pa30MeHHE CTPOKM Ha CJIOBAa IO MPOOEIBHBIM CHMBOJIAM; MOUCK MOJCTPOKH
BHYTPH JJAaHHOM CTPOKH; 3aMeHa HallIeHHO! MOJCTPOKH Ha JIPYTYIO CTPOKY.

[Toctpoenne rpaduka GyHKIMH, 33AaHHON QOpMyJOH, mHporpamMmMol WM Tadiuuen
3HAYECHUU.

ANTOPUTMBI TPUOIMKEHHOTO PEIICHUs] YpaBHEHHUH Ha JAHHOM OTPE3Ke, HAIPHUMEp, METOI0M
JeNIeHUs OTpe3Ka MonojaM. AJTOpUTMbI IPUOIMKEHHOTO BBIYMCICHUS JUIMH U IUIOIIAAEH, B TOM
qrcye: TpUOIMKEHHOE BBIYMCICHHUE JUTMHBI TUIOCKOW KPUBOM IyTeM amlmpOKCHMAIIUH €€ JTJOMaHOH;
NpUOIMKEHHBIH IMOJCYET METOJOM Tpamenuil miomand noj rpadukoM (QyHKIUH, 3aJaHHON
dhopmymoit, mporpamMmoi uiu Tabauiel 3HaueHui. [lpubnudicennoe evluucienue niowaou ueypol
memooom Monme-Kapno. Ilocmpoenue mpaekmopuii, 3a0aHHbIX pA3HOCMHbIMU cxemamu. Pewenue
3a0ay onmumuzayuu. Aneopummel 8blYUCTUMENLHOU 2eoMempuu. Beposimnocmuvie aneopummbl.

CoxpaHeHHe M HCHOJb30BaHUE IMPOMEXKYTOUHBIX DPE3yJIbTaTOB. MeToJX JAMHAMHYECKOTO
IPOTPaMMHUPOBAHUSI.

[IpencraBiaenue o CTpyKTypax JaHHbBIX. [IpuMepbl: CIMCKH, CIOBapH, AEPEBbs, OUEpeu.
Xow-mabnuyol.

S3bIKH MPOrpaMMHUPOBAHUS

[Tonmporpammbr  (mpouexaypsl, ¢ynkuuu). Ilapamerpsl noamporpamm. PekypcuBHbIe
poueypsl U PyHKIUH.

Jlormueckue mepemeHHble. CHUMBOIBHBIE W CTPOKOBBIE TepeMeHHbIe. Omnepanuu HaJ
CTPOKaMH.
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JIBymepHBIE MacCuBbI (MaTpULbl). MHo2oMepHbIE MACCUBYL.

Cpencta paboThI C TaHHBIMU BO BHEITHEH naMAT. Daiibl.

[TonpoObHOE 3HAKOMCTBO € OJHUM W3 YHHMBEPCAJIBHBIX TPOLEAYPHBIX  S3BIKOB
IPOrpaMMUPOBaHUs. 3allUCh AITOPUTMUYECKUX KOHCTPYKLIMH U CTPYKTYp JAHHBIX B BBIOPAaHHOM
A3bIKE IpOorpaMMupoBanusi. O630p MPOLEAYPHBIX SI3BIKOB IPOTPAMMHUPOBAHHUSL.

Ilpeocmasnenue o cunmaxkcuce u ceManmuke A36lKa NPOSPAMMUPOBAHUSL.

Ilonamue o HenpoyedypHbIX AZbIKAX NPOSPAMMUPOSAHU U NAPAOUSMAX NPOSPAMMUPOSAHUSL.
H3yuenue 6mopoeo a3vika npoecpammupoearus.

Pa3padoTrka nporpamm

OrTalsl peleHns 3a1a4 Ha KOMIIBIOTEPE.

CrpykrypHOoe nporpammupoBanue. lIpoBepka ycioBHs BBIIOJHEHHS LMKJIA 1O Hadaja
BBITNIOJIHEHUS TeJla LUKJIA U I10CJIE BBIIOJHEHUS Tella UKJIA: IIOCTYCIOBUE U MPELYyCIOBHE LIUKIIA.
WNuBapuaHT nuKIia.

Mertoabl MPOEKTUPOBaHMUS HIPOrpaMM «CBEPXY BHH3» M «CHHU3Y BBepx». Paszpaborka
[IPOrpaMM, UCHOJIb3YIOIIMX OIPOIPAMMBI.

bubnuorexku noanporpaMm 1 UX UCHOJIb30BAHUE.

WuterpupoBanHast  cpega  pa3pabOTKM  OporpaMMbl  Ha  BBIODAaHHOM  SI3BIKE
nporpammupoBanus. Ilonb3oBarenbckuili MHTEp(ENHC MHTETPUPOBAHHOM Cpelbl  pa3pabOTKU
IIPOrPaMM.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM IpPOrpaMMHUpOBaHUU. OOBEKTbI U  KIJIACCHI.
Hukancynayusa, nacreoosanue, noaumoppusm.

Cpenpl ObicTpoil pa3paboTku nporpamm. I['paduueckoe npoekTupoBaHue uHTepdeiica
nosib3oBarens. Mcnonb3oBanue Moayiiel (KOMIOHEHTOB) IIPU pa3paboTKe Mporpamm.

DJIeMEeHTHI TEOPHH AJITOPHTMOB

Qopmanuzanus MOHATHS aiaroputMa. MammHa TelopuHra — mnpumep aOCcTpakTHOM
YHUBEPCAIBHON BBIYMCIUTEIBHONU MoJenu. Te3uc Yépua—TrropuHra.

Hpyeue  ynugepcanvhvle — svluucaumenvhvie mooenu  (npumep: mawuna Ilocma).
Yuueepcanvuwiti ancopumm. Beiuucnumole u negviuuciumole ghyukyuu. [lpobrema ocmanosku u ee
HepaspeuumMocms.

Abcmpaxkmubie yHusepcaibHvle nopodcoaouue Mooeiu (npumep: pammamuxi).

CnoXHOCTb BBIYMCIICHHUS: KOJIMYECTBO BBIIIOJHEHHBIX OIEpalui, pa3Mep HCHOIb3yeMOn
NaMATH; UX 3aBUCUMOCTb OT Pa3Mepa MCXOAHBIX HaHHbIX. CIOKHOCTb aJrOpuTMa COPTUPOBKHU
ciusinueM (MergeSort).

[Tpumepsl 3amad aHain3a ajIrOPUTMOB: OIPENEICHHE BXOJIHBIX [AaHHBIX, NP KOTOPBIX
QITOPUTM JaeT YKa3aHHbBIN pe3yibTaT; ONpeleleHHe pe3ysbTara ajaropurMma 0e3 ero IMOJHOIo
IIOIIArOBOT'O BBIMOJIHEHMS.

Lokazamenvbcmeo npasuibHOCMU NPOSPAMM.

MartemaTu4eckoe MOAeTHPOBaHHE

[TpakTnueckass paboTa C KOMIIBIOTEpHOW MOJENbI0 MO BblOpaHHOW Teme. [IpoBenenue
BBIUUCIIUTENIBHOTO HKCIEpUMEHTa. AHalIM3 JIOCTOBEPHOCTH (IIPaBIONOAOOMS) pPE3y/IbTaTOB
KOMITBIOTEPHOTO SKCIIEPUMEHTA.

[IpencraBieHue pe3yabTaToB MOJICIMPOBAHUS B BUJIE, YTOOHOM JUIS BOCIIPUSATHUS YETOBEKOM.
I'padmueckoe mpencraBieHne JaHHBIX (CXEMbl, TAOIHIIBI, TPApUKN).

[TocTpoeHne MaTeEMaTUUECKUX MOJENIEN JJIs PEILIEHUS IPAKTUYECKUX 3a/1a4.

HmuTanmonnoe MoaenupoBanue. Mooenupoganue cucmem mMacco8o2o 00CIYHCUBAHUSL.

Hcnonvzoeanue  ouckpemusayuu U YUCIEHHLIX  MEMOO08 6  MAMeMamuiecKom
MOOenUpoBaHUU HeNnpePbIEHbIX NPOYECCOB.

Hcnonvzoeanue cped umMumayuoHHO20 MOOEIUPOBAHUs (BUPMYATIbHBIX 1AO0PAMOpUl) 01
npoGedeHUs KOMNbIOMEPHO20 IKCNEPUMEHMA 8 YUeOHOU OesimeNbHOCHU.

Komnviomepnuuii (6upmyanvHulil) u mMamepuanivhuitl npomomunst uzoeius. HMcnonivzosauue
YueOHbIX cucmem agmomMamusupo8anHo20 NPOEeKmupOBaHUsL.

NudopManHOHHO-KOMMYHHKAIMOHHbIE TEXHOJIOTHH U UX HCI0JIB30BAHME /ISl AHAJIM3A
AAHHBIX

AnmapatHoe ¥ IPOrpaMMHoe obecrie4yeHue KOMIbIOTEpPa
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ArnmapatHoe o0ecrieueHue KOMIbIOTEPOB. [lepcoHaNBHBIN KOMITBIOTE.

MHuoromnponeccopusie cuctembl. Cynepkomnviomepsi. Pacnpedenennvie sviuuciumenvhole
cucmemvl U 0bpabomka Oonvuwux Oanusbix. MoOMIBHBIE IUGPOBBIE YCTPOHCTBA M HUX POJIb B
KOMMYHUKAIUSAX. Bcmpoennvie  komnviomepwvl.  Muxkpoxoumponnepol.  PobomuszuposanHvie
npou3800cmaa.

CootBeTcTBHE KOH(PUIYpallMd KOMIIbIOTEpa pEIIaeMbIM 3ajadyaM. TeHIIEHIUU pa3BUTHUS
anmnapaTHOTO 00ECIICYCHHS] KOMITBIOTEPOB.

[Tporpammuoe o6ecnieuenue (I10) koMnpIOTEPOB ¥ KOMIIBIOTEPHBIX crcTeM. Kiaccudukanus
porpaMMHOTO obOecrieueHusi. MHOrooOpa3ue OmeparMoHHbIX cucTeM, uX QyHkmun. [Iporpammuoe
obecrieueHre MOOMIIBHBIX YCTPOMCTB.

Mooenv  ungopmayuonnoll  cucmemvl  «Kauenm—cepsep». Pacnpedenennvie mooenu
nocmpoenus uHoOpmayuouuslx cucmem. Hcnonvzosanue o0061aUHLIX MeXHONIO2UU 00pPaAbOMKU
OAHHBIX 8 KDYNHBIX UHQOPMAYUOHHBIX CUCEMAX.

Wuctamnsamuss W JEUMHCTAULINMS ~ OporpammHoro — oOecmneuenus.  Cucmemmuoe
AOMUHUCTIPUPOBAHUE.

Tennenuuu pa3BUTHs KOMIIbIOTEPOB. Keanmosbvie vluucienus.

TexHuka O€30MaCHOCTHM M TIpaBWiia PabOTHl Ha KOMITbOTepe. [WrueHa, 3proHOMHKa,
pecypcocOepexeHne, TeXHOIOTHYecKrue TPeOOBaHUS MPU HKCIUTyaTallH KOMIIBIOTEPHOTO pabouero
Mmecta. [Ipoexmupoganue asmomamuzupo8aHHo20 paboyezo Mmecma 6 COOmMeemcmeuu ¢ Yeiamu e2o
UCNONIL30BAHUSI.

Ilpumenenue cneyuanruzupoBaHHbIX nNpocpamm O obecneyeHus cmaduibHOU pabomol
cpeocme UKT. Texuonoeus nposedenuss npoguiakmuueckux pabom Hao cpeocmeamu HKT:
OUAcHOCMUKA HeUCNPABHOCMEN.

IToAroToBKAa TEKCTOB M 1EMOHCTPALMOHHBIX MAaTEPUAJIOB

TexHomoruM CO3/1aHMsI TEKCTOBBIX TOKYMEHTOB. BcraBka rpaduyeckux 0ObEKTOB, TaOJUII.
Hcnonb30BaHre TOTOBBIX MIAOJIOHOB U CO3/1aHUE COOCTBEHHBIX.

CpenctBa noucka u 3ameHbl. Cuctemsl npoepku opdorpaduu u rpammatuku. Hymepanus
cTpanull. Pa3paboTka THIEPTEKCTOBOrO TOKYMEHTA: OIMpeelieHue CTPYKTYpPhl JOKYMEHTa,
aBTOMAaTH4YecKkoe (HOpMHpPOBAHHUE CIMCKA WILTIOCTPAIMA, CHOCOK W IIMTAT, CIIMCKA HCIIOJIb3yeMOM
nuTepaTypel U Tabmui. bubnuorpadudeckoe omucanue AoKymMeHTOB. KosuiektuBHas pabota ¢
JTOKyMeHTaMu. PerieH3upoBanue TeKCTa.

CpencTBa co3aHus U peAaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.

TexHuueckue cpeacTBa BBoJa TekcTa. Pacio3HaBaHue Tekcra. Pacnosnasanue ycmuotl peyu.
Komnvromepnas eéepcmrxa mexcma. Hacmonvno-uzoamensckue cucmembsi.

PaboTa ¢ ayauoBu3yaibHBIMU JAHHBIMH

TexHuueckue cpenctsa BBoja rpaduueckux nzodpaxkeHuil. Kagpupoanue mzodpaxeHUN.
[IBetoBbie Moaenu. Koppekius nzoOpaxenuii. Pabora ¢ MHOTOCTIOWHBIMU H300paKCHUSIMU.

PabGora ¢ BekTOpHBIMH TpadudyecKUMH OOBEKTaMHU. ['pynmupoBka u TpaHchopMarus
00BEKTOB.

TexHonoruu BBoJa 1 00pabOTKH 3BYKOBOM M BHICOMH(POPMAIUH.

Texnonoeuu yugpoeo2o mooeruposanus u npoekmuposanus Hoswvix usdenuti. Cucmemuvl
aA8MoMamu3upo8anHo2o npoekmuposanus. Paspabomka npocmetiviux uepmediceti oemaneil u Y3108
€ UCNOL308AHUEM NPUMUMUBOE CUCTEMbL ABMOMAMUSUPOBAHHO20 NPOEKMUPOSanus. A0Oumuenbsie
mexnonocuu (3D-nevams).

JIeKTPOHHBbIE (IMHAMUYECKHE) TA0IMIbI

Texnonorus o0paGoTku umcnoBod wuHGOpManmu. BBom u penakTupoBaHuEe TaHHBIX.
Astozanonnenue. ®opmatupoBanue siueek. CtangapTHble PyHKIUU. Buapl cchutok B dopmyrax.
OunbTpanys ¥ COPTUPOBKA JAHHBIX B AMana3oHe win tadnuie. KomnektuBHast paboTa ¢ JaHHBIMHU.
Ilooknrouenue K 6HeUIHUM OAHHBIM U UX UMIOPHI.

PemeHne BRIYMCIUTENBHBIX 33/1a4 U3 PA3TUYHBIX MTPEIMETHBIX 007IacTeH.

KowmmbrorepHbie cpecTBa MPEICTaBICHUS M aHAJIM3a TaHHBIX. Buszyanu3anus 1aHHbIX.

Ba3bl JaHHBIX
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[TonsiTne w HasHaueHue Oas3pl maHHbIX (manee — BbJI). Kmaccuduxamms BJI. Cucremsr
ynpasierus bJ[ (CYB/]). Tabmutbr. 3anuck u none. KimoueBoe nosie. Tunsl qanubix. 3anpoc. Turmbt
3anpocoB. 3anpockl ¢ napamerpamu. CoprupoBka. OunbTpanus. Beraucisembie mos.

Dopmbvi. Omuemyi.

Muororabaununsie BJ[. CBsa3u Mexy Tadbauuamu. Hopmanuzayusi.

IloaroToBKa U BBINOJHEHHE HCCJIEI0BATEIbCKOIO POEKTA

TexHONOTHsT BBINOIHEHUSI HCCIEI0BATEIbCKOTO IPOEKTa: IOCTAaHOBKA 3aqadd, BBIOOD
METOJIOB HMCCIICZIOBAHUS, COCTABJIEHHUE MPOEKTa U IUIaHa paloT, MOATOTOBKA HMCXOJIHBIX JAHHBIX,
IPOBE/ICHUE HCCIeNoBaHUsA, (OPMYIMPOBKA BBIBOJOB, IOATOTOBKA oT4eTa. Bepudukanus
(mpoBepka HaJAEKHOCTH M COTJACOBAHHOCTH) HCXOAHBIX JaHHBIX M Bajujaauus (IpoBepka
JIOCTOBEPHOCTH) PE3YJIBTATOB UCCIIEIOBAHUS.

Craructuueckast 00padboTka qaHHbix. OOpadoTKa pe3ynbTaToB SKCIEPUMEHTA.

Cucmempl UCKYCCHMEEHHO20 UHMELIEKMA U MAUUHHOE 00yUueHue

Mawunnoe obyuenue — peuieHue 3a0ay pacno3Ha8aHus, KIAcCUupuUKayuu u npeocKazanus.
Hckycemeennviii unmennekm. AHanu3 OAHHbIX ¢ NPUMEHEHUEM Memo008 MAUUHHO20 00YYeHUs.
Dxcnepmubie u pekoMeHOamenbHble CUCHIEMDL.

bonvwue Odannvie 6 npupode u mexuuxe (2eHOMHble OaHHble, Pe3YIbMAaAmMvl QUIUYECKUX
9KCNEepUMEHmMOos, UHmMepHem-0aHHble, 8 YaCMHOCMU OaHHble coyuanvHulx cemetl). Texnonozuu ux
00pabomKU u XpaHeHusl.

PaGora B uHGopMaANMOHHOM NMPOCTPAHCTBE

KomnbrorepHsblie ceTn

[TpuHIMIIBI TOCTPOCHUSI KOMIBIOTEPHBIX CETEH. Annapammuvie KOMNOHEHMbl KOMNbIOMEPHbIX
cemeti. IIposoomnvie u 6ecnpoBoOHvie MmenNeKoMMYHUKayuoHHvle Kauanvl. CeTeBble MPOTOKOJIBI.
[TpuHIMIIBI MEXKCEeTeBOTO B3auMoieicTBUsA. CeTeBble ONePaAllMOHHBIC CUCTEMBI. 3a0auu CUCTEMHO20
AOMUHUCMPUPOBAHUS KOMNLIOMEPOS U KOMNbIOMEPHBIX Cemell.

Untepuer. Anpecauus B cetu Mutepuer (IP-aapeca, macku noncetn). Cuctema JOMEHHBIX
HMMEH.

Texnonorus WWW. bpay3sepsl.

Be0O-caiir. Crpanuna. BzaumopeiictBue BeO-cTpanHuipl ¢ cepBepom. SA3pik HTML.
JluHaMuyecKkne CTpaHULIbI.

Pazpabotka BeO-caiiToB. f3pik HTML, xackagnsie Tabmuipbl ctuei (CSS). Juuamuueckuu
HTML. Pasmewenue eb-catimos.

Hcnonvzosanue cyenapues na szvike Javascript. @opmol. [lonamue o cepsepubix A3bIKAX
NpPOSPAMMUPOBAHUSL.

CereBoe xpaHeHue JaHHbIX. OOIauHbIe CEPBUCHI.

HesiteqibHOCTH B ceTu MHTEpHET

Pacmmpennsrit mouck nHpopmanuu B cet UutepHet. Mcnonp3oBaHne sS36IKOB TTOCTPOCHUS
3aIpOCOB.

Hpyrue Buabl nestenbHocTd B cetd MuTepHer. CepBuckl MHTepHera. ['eonokannoHHbIe
CEpBUCHl PEAIbHOTO BPEMEHHU (JIOKalMsg MOOWIBHBIX Tele(OHOB, OINpelesieHHe 3arpyKeHHOCTH
aBTOMArUCTpajeu U T.I1.); UHTEPHET-TOPIOBJIs; OpOHUpPOBaHUE OMIIETOB M TOCTUHMUIL U T.11. OG1auHble
BEPCHH MPUKIIATHBIX TPOTPAMMHBIX CUCTEM.

HoBble BO3MOXXHOCTM M TEpCHEKTHBBl pa3BuUTUs HTepHeTa: MOOMIBHOCTH, OOJAUHbBIE
TE€XHOJIOTUH, BHUPTYyaJlW3allls, COLMAIBHBIE CEPBUCHI, INOCTYNHOCTb. Texwonocuu «Humepnema
seweily. Pazeumue mexnonozuil pacnpeoeieHubix bl4UCIeHUI.

ConnanbHas nHpopMaTHKA

ConuanbHble CeTH — OpraHM3alMs KOJUIEKTUBHOTO B3aMMOJECHCTBUS M OOMEHA JaHHBIMHU.
[Tpobnema MoUIMHHOCTH MOTy4YeHHOUW MHpOpMauuu. [ ocyoapcmeenHvle 21eKmMpOHHbIE CEPEUCHL U
yeayeu. MobunbHble npuioxkeHus. OTKpbIThIe 00pa3zoBaTenbHble pecypcbl. MHpopmamoHHas
KynbTypa. UH(pOpManMoHHbIe MPOCTpaHCTBA KOJJIEKTUBHOTO B3auMopeicTBus. CeTeBOW STHKET:
IpaBuJia MOBEIEHUS B KUOEPIIPOCTPAHCTBE.

Cmanoapmuszayus u cmanoapmel 6 cghepe ungpopmamuxu u UKT ookomnviomepHou 3pol
(3anucs uucen, anghasumos HAYUOHAIbHBIX A3bIKOG, OUOIUOMEYHO20 U U30AMENbCKO20 0eld U Op.) U
KOMNbIOMEPHOU 3Pbl (A3bIKU NPOCPAMMUPOBAHUS).
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NudopmanuonHas 0e30nacHOCTH

CpenctBa 3amuThl MHQOpPMAMM B aBTOMAaTU3UPOBAHHBIX HMH(OPMALMOHHBIX CHCTEMax
(AHIC), KOMIIBIOTEPHBIX CETAX M KoMmbloTepax. OOmue mpoOiieMbl 3amuThl WHGDOpPMAUUA U
nHpopmanmonnoit 6e3omacHoctu AVC. KommbloTepHble BUPYCHl U BPEIOHOCHBIC MPOTPAMMBEI.
Hcnonb30BaHne aHTUBUPYCHBIX CPEACTB.

DneKTpoHHasl MOAMNHCh, CepTU(ULMPOBAHHBIE CAaNUThl M JOKYyMEHTHL. [IpaBoBbIE HOPMBI
MCTOJIb30BaHUSI KOMIIBIOTEPHBIX MporpamMm u paborsl B WMHTepHere. 3akoHomarensctBo PP B
o0JacTy MPOrpaMMHOT0 O0eCTIeUeHUsI.

TexHOreHHble U 3KOHOMMYECKHE YIpo3bl, cBs3aHHble ¢ ucnosb3oBaHueM HMKT. IIpaBosoe
obecrieueHre HHPpOPMAITMOHHOM 0€30IMaCHOCTH.

®Dusuka. Yriay0JeHHbIH YPOBEHb

DuU3MKa U eCTECTBEHHO-HAYYHbIM METO/ NMO3HAHUSA NPUPOILI

Ouzuka — (QyHaaMmeHTanbHas Hayka o mpupoae. HaydHblii MeTon mno3HaHUS MUpA.
B3auMocBs3p Mexay (GU3MKOH M JpYrMMH  €CTECTBEHHBIMH HayKaMu. MeToapl Hay4YHOTO
uccienoBanus ¢usnyeckux sapieHuid. llorpemHoctn  u3MepeHH  (PU3MYECKMX  BEIHYHH.
MopenupoBanue SIBICHUM U TMPOIECCOB MPUPOMABI. 3aKOHOMEPHOCTh M CIYyYaWHOCTh. ['paHUIIbI
MIPUMEHUMOCTH (pr3nueckoro 3akoHa. Guznyeckue TeOpUU U MPUHIUI COOTBETCTBUS. POk 1 MecTo
¢u3uKu B GOPMUPOBAHNN COBPEMEHHOW HAYYHOH KAapTUHBI MHPA, B TPAKTHUECKOHN NEATEeIHHOCTH
moaen. Qusuka u Kyromypa.

MexaHnuka

[Ipeamer u 3agaud Kjaccuyeckod MexaHuUkH. KuHemaTmyeckue XapaKTEpUCTHKHU
MEXaHUYECKOr0 JABWKECHUSA. Moaenu Teln W JBWKEHUW. PaBHOYCKOPEHHOE NPSMOJIMHEWHOE
JIBUKEHHE, CBOOOHOE MaJeHHE. TBUKEHHE Tea, OPOIIEHHOTO MO YITIOM K TOPU30HTY. J[BIKeHne
TOYKH 110 OKPYKHOCTH. [locmynamenvroe u 8pawiamenvroe 08udicenue meepoo2o meid.

B3aumopeiictBue Tten. Ilpunmun cynepno3unuu cui. MHepuuanbHas cucTteMa OTCUETa.
3akonnl MexaHukd HeroToHa. 3akonsl Becemupnoro tsarorenus, I'yka, cyxoro tpeHus. J[pmkeHue
HEOECHBIX TeNl M HMX HMCKYCCTBEHHBIX CIIYTHHKOB. f81eHus, Habarooaemvie 8 HeUHepYUdIbHblX
cucmemax omcyema.

Hmnynbe cumbl. 3aKOH U3MEHEHUS U COXpaHeHUs MITynbca. Pabora cuibl. 3aK0OH M3MEHEHU s
Y COXPAHEHUs SHEPIHH.

PaBHOBecHEe MaTepuanbHONM TOUKM U TBEPAOIO TeJA. Y CIOBUS PAaBHOBECHUS TBEPIOIO TeEja B
WHEPLHMAIBHON cHCTEME oTcueTra. MoMeHT cwibl. PaBHOBecuMe KHAKOCTM W Tra3a. J[BuxkeHue
KHUJKOCTEH U Ta30B. 3aKOH COXPAHEHUS IHEeP2UU 8 OUHAMUKE HCUOKOCTU U 2a3d.

Mexannyeckne KoJeOaHWsi W BOJHBL. AMIUTUTYAa, TEPHOJ, 4YacToTa, (asa KosjaeOaHwmil.
[IpeBpartiieHust SHEPTUU IPU KOJIEOAHUSX. Boinysrcoennvle Koneobanus, pe3oHanc.

[Toniepeunsle U MPOJOJIBHBIE BOJHBL. DHEprus BoiHbl. MHTepdepenus n qudpakuus BOJIH.
3BYKOBBIE BOJIHBI.

MouJiekyasipHas pu3nKa ¥ TEPMOIMHAMUKA

[Tpenmer u 3aaaun MoJeKyasspHO-kuHeTU4Yeckoi Teopun (MKT) u TepMmoanHaMuKku.

DxcrnepuMeHTanbHbie qokazarenbctBa MKT. AOGcomtoTHas TemriepaTypa Kak Mepa cpeaHen
KUHETUYECKOM DJHEPIHM TEIUIOBOIO JIBMKEHHUsI 4YacTHIl BemlecTBa. Moaenb HACanbHOIO rasa.
JaBnenne raza. CBsizb MEXIY JaBJICHUEM M CpPEIHEW KUHETUYECKOW >HEPrueu MmocTynarebHOro
TEIUIOBOI'O JABUKEHUS MOJIEKYJ UAEATBHOIO rasa.

Mopenp wnaeanbHOro rasa B TepMOAMHAMHUKe: ypaBHeHHMe MenpaeneeBa—KnanelipoHna,
BBIpa)KEHHE /ISl BHYTpeHHEH 3Hepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTossHUsI BemiectBa. Pa3zoBbie mepexonbl. [IpeoOpa3oBaHue »HEpruM B
¢dazoBbIX mepexonax. HacelllileHHbIe W HEHACHINIEHHbIE Tapbl. BraxkHocTh BoO3ayxa. Mojensb
CTpPOEHHs KUAKOocTeH. [logepxnocmuoe wHamsadxicenue. Monenb CTPOEHHsSI TBEPIABIX Tel.
Mexanuueckue ceoticmea meepovix me.

BuyTpennsis sueprusa. PaGora u Ttemonepenaya kKak crocoObl M3MEHEHHUs BHYTPEHHEH
sHepruu. [lepBbiil 3aKOH TepMOIMHAMUKH. AMa0aTHBINA TIpoLiecc. Bmopoii 3aKoH mepmMoOuHaAMUKU.

[IpeoOpazoBanus 3Heprun B TerioBbix mammHax. KIIJI TeruioBoit mammubl. [{ukn Kapho.
DKosornyeckue npooaeMbl TeIIO3HEPTEeTHKH.
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DJIeKTPOANHAMHKA

[IpenMer v 3aga4n STEKTPOIUHAMUKHI. DJIEKTPUUIECKOE B3aUMOJEHCTBUE. 3AKOH COXPAHEHUS
ANEKTpUUEeCcKOTo 3apsaa. 3akoH Kynona. HanpsikeHHOCT U TOTEHITUAN 3JEKTPOCTATUUECKOTO MOJISL.
[IpuHiMn cynepno3uimu 3JeKTpudeckux mnose. Pa3Hocts mnoTeHuuanoB. [IlpoBogHukun u
JOUBJIEKTPUKU B 3JIEKTPOCTATHUUECKOM I0JIe. JJeKTpuueckas eMKocTb. KonaeHcarop. DHeprus
3IEKTPUUYECKOTO MOJIS.

[TocTostHHBIM 3NeKTpruyYecKuil TOK. DnekTpoasmxkyias cuia (J/C). 3akon Oma 15 moIHON
ANEKTPUYECKOMN Lenu. DIEKTPUUECKUI TOK B METAJUIAX, SJEKTPOJIUTAX, OJIYIPOBOJHUKAX, ra3ax U
Bakyyme. [lnasma. Drexmponus. IlonynpoBogHukoBbie mpuOopsl. Ceepxnposooumocme.

MarnuTtHoe nosne. Bekrop mMarHUTHOW MHIAYKUMHU. [IpuHIMI Cynepro3viuy MarHUTHBIX
nosieli. MarHuTHOE 10J1€ MPOBOJIHUKA C TOKOM. J[eficTBME MarHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM
U JBUXKYILYIOCA 3apspKeHHYHo yactuny. Cuna Ammepa u cuna Jlopenua.

[ToToxk BekTOpa MarHUTHOW HMHIYKIMH. SIBIEHUE 3JIEKTPOMArHUTHOW HMHAYKLUMHU. 3aKOH
AJEKTPOMArHUTHON MHAYKUMH. DJC MHOYKIMU B ABUXKYIIMXCS NpoBogHukax. IIpaBuno Jlenua.
SBnenue caMOUMHAYKUIUU. VHAYKTUBHOCTb. DHEPrusl 3JEKTPOMArHUTHOIO MOJsA. MarHutHbie
CBOMCTBA BEILECTBA.

OnexTpoMarauTHeie Kosiebanus. KonebarenpHpiii KoHTYp. CBOOOIHBIC AIIEKTPOMArHUTHBIE
KojeOaHus. BbIHYXKIEHHbIE JJIeKTpOMarHuTHbIe KojeOanusa. Pesonanc. IlepeMeHHBIH TOK.
Konnencarop m kxaTymka B Lenu rnepeMeHHoro Toka. IIpomsBoxacTBo, mepemaya u morpebieHne
ANEKTPUUYECKON SHEPTUU. DiemMenmapHas meopus mpacghopmamopa.

DneKTpoMarHuTHoe mnosie. BuxpeBoe snekTpuueckoe Mosie. DNEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJH. JlMama3oHbl 3JIEKTPOMAarHUTHBIX M3JIYYEHUH U HX
MPaKTUYECKOe MpUMeHeHue. [IpuHIuIbI paguoCBsI3u U TEIEBUICHUS.

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOU Cpelie.
3aKOHBI OTPAXKEHUS U TIpeIoMIIeHHs cBeTa. [lonmHoe BHyTpeHHee oTpakeHue. OnTuieckre mpruOopsl.

BonnoBeie cBoiictBa cBera. Ckopocth cBera. MHTepdepenuus cera. KorepeHTHOCTS.
Hudpakmus cBera. [lomspuszammst cBera. Jlucmepcusi cBera. [IpakThdeckoe NPUMEHEHHE
3JIEKTPOMArHUTHBIX U31yYEHUH.

OcCHOBBI ClIENMAJIBHON TEOPHUH OTHOCHTEIBLHOCTH

MHBapuaHTHOCTh MOJYJIE CKOPOCTM CBeTa B Bakyyme. IIpHMHIIMO OTHOCHUTENBHOCTH
OuHmTeHa. [Ipocmpancmeo u épems 6 CneyuarbHou meopuu OMHOCUMENbHOCIU. DHepeus u
umMnyibe c00600Hou yacmuysl. CBSI3b MACChl U DHEPTHH CBOOOTHON YaCTUIIBI. DHEPTHsI MTOKOSI.

KBanToBas ¢puzuka. @Pu3uka aroMa 1 AaTOMHOI0 si/ipa

[TpenMeT u 3a1a4u KBaHTOBOW (DU3HKHU.

TemoBoe n3nyuenue. Pacnpenenenue s3Hepruu B CeKTpe abCOIOTHO YEPHOT'O Tela.

'mnoreza M. [Inanka o kBanTax. @Dotodddext. Ombitel A.I'. CToneToBa, 3aKOHbI
dbotorddekra. YpaBuenue A. DitHmreiHa 11 potodrddexra.

®otoH. Onvimur I1.H. Jlebedesa u C.H. Basunosa. T'unote3a JI. ne bpoiias o BOTHOBBIX
cBoiicTBax yacTull. KoprnyckynsspHO-BOIHOBOM TyanusM. /Jugpaxyus snekmponos. [laBinenue cera.
CooTtHouleHue HeonpeaenaeHHocTel [ eitzenOepra.

Mopnenn crpoenust aroma. OObsICHEHME JMHEHYaTOro CreKTpa BOJOpOJa Ha OCHOBE
KBaHTOBBIX MocTynaToB H. bopa. CrioHTaHHOE U BBIHYKJIEHHOE U3JIyY€HHE CBETA.

CoctaB u cTpoenue aromHoro sjpa. M3oronsl. Anepusie cuibl. JledekT macchl U 3HEprust
CBS3U spa.

3aKOH paguOaKTUBHOIO pacmnajaa. SiepHble peaklny, peakiuy AeJIeHus U cuHTe3a. LlenHas
peakuus aeneHus saep. SnepHas sHepreTuka. TepMosiIepHbIN CUHTES.

DNeMeHTapHble  YaCTHUIIHI. @yHITaMEHTAJIBHBIE  B3aUMOJICUCTBHUS. Yekopumenu
NEeMEHMAPHBIX YACMUY.

Ctpoenue Beesiennoii

[TpuMEeHUMOCTh 3aKOHOB (pU3UKU 711 OOBSCHEHHUS MPHUPOABI KOCMHUYECKHX OOBEKTOB.
Conneynas cucteMa. 3Be3/ibl 1 HICTOUHUKH UX 3Hepruu. Knaccudukanus 38e3a. Ipomorus ConHua
U 3BE31I.

[Nanaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHbIE MaclITaObl HaOJI0/1aeMOi
Bcenennoii. [Ipeacrasnenue 06 sBomtonun Beenennoit. Temnasn mamepusi u memnas suepusi.

34



IIpuMepHBbI epedyeHb NPAKTHYECKHUX U JIA00PATOPHBIX padoT (HAa BHIOOP yUUTEJIs)
IIpsiMble U3MepeHus:
M3MEpEeHUE MTHOBEHHOW CKOPOCTH C HCIOJB30BaHHMEM CEKyHJIOMepa WJIM KOMIbIOTEpa ¢
JaTYNKAMU;
cpaBHeHHE Macc (110 B3aUMO/ICHCTBHIO);
U3MEpPEHUE CUJI B MEXAHUKE;
M3MEpEHUE TeMIIePaTyphl KUAKOCTHBIMU U UG POBBIMU TEPMOMETPAMU;
OLIEHKa CHUJI B3aUMOJIEUCTBUS MOJIEKY] (METOJIOM OTpPbIBA Kalleh);
U3MepeHue TePMOIMHAMUYECKHIX MTapaMeTPOB rasa;
n3mepenue JJIC UCTOYHMKA TOKA;
M3MEpEHUE CUITbI B3aUMOJICHCTBHS KaTyIIKH C TOKOM U MarHuTa MOMOIIbIO 3JIEKTPOHHBIX BECOB;
orpejeNieHue meproia oOparieHus: ABOWHBIX 3Be3]] (IeYaTHBIC MaTEPHAIIBI).
KocBennsie namepenus:
U3MEpPEHUE YCKOPEHHUS;
H3MEpEeHUE YCKOPEHUs CBOOOTHOTO MaICHUS;
OIpe/ieJIEHUE SHEPTUU U UMITYJIbCa 110 TOPMO3HOMY ITYTH;
U3MEpEeHHEe YACIbHOM TeIIOTHI IJIaBICHUS JIbAA;
U3MEpPEHUE  HANpPsDKEHHOCTH  BUXPEBOIO  3JIEKTpUUYECKoro mnoist (npu  HaONoAeHUU
ANEKTPOMArHUTHOW MHIYKIUH );
U3MEpEHUE BHYTPEHHETO CONPOTUBIICHMSI HCTOUHUKA TOKA;
orpezieNieHUe MoKa3aTells MPEeTOMIICHUS CPEIbL;
n3MepeHne GOKYCHOTO pacCTOSHHSI COOMPAIOIIEH U PacCeHBAOIIEH JIMH3;
oTpesieNieHUE ITTNHBI CBETOBOW BOJIHBI;
ONpe/ieJIeHUE HMITYJIbca W DSHEPIUM YacTULbl IpU JBUKEHUM B MAarHUTHOM Moze (1o
dboTorpadusm).
Habumonenue sBnenuii:
HaOII0/IeHNE MEXaHUYECKUX SBIICHUI B MHEPIIUAIBHBIX U HEMHEPIHUAIbHBIX CUCTEMaX OTCUETa;
HaOJI0ICHNE BBIHYX/ICHHBIX KOJIeOaHMI U pe30HaHCa;
HabmoaeHue nupdys3uu;
Ha0JIt0/IeHNE SIBJICHUS 3JIEKTPOMAarHUTHON UHIYKIIUY;
Ha0JI0IeHNe BOJTHOBBIX CBOMCTB cBeTa: MU paKius, HHTeppepeHLINs, MOIIpU3aLIHs;
Ha0JII0/IEHUE CIIEKTPOB;
BeuepHHE HaOIr0AeHUs 3Be3/1, JIYHBI U TJIaHET B TENECKOI WIIM OMHOKIIb.
Hccnenosanus:
UCCJIEIOBAaHNE PAaBHOYCKOPEHHOI'O IBM)KEHMSI C MCIIOJB30BAaHUEM DJIEKTPOHHOIO CEKYHIOMEpa
WM KOMITBIOTEpA C JaTYUKAMU;
UCClIeIOBaHKE JBMKEHUS Teja, OPOLIEHHOT0 TOPU30HTANIBHO;
HCCIIEIOBaHNE LIEHTPAJIbHOTO yIapa;
UCCIIEIOBaHNE KaueHUs IWIMH]PA 110 HAKIIOHHOW IIJIOCKOCTH;
uccleI0BaHue IBUKEHUSI OpOyHOBCKOM yacTuibl (1o Tpekam [leppena);
HCCIIEIOBAaHUE U30TIPOLIECCOB;
HCCIIeIOBaHNE U30XOPHOTO MPoIiecca U OLleHKa a0COIOTHOTO HYIIS;
UCCIIEIOBAaHNE OCTBHIBAHUS BOJBI;
HCCIIeIOBaHNE 3aBUCUMOCTHU HANPsHKEHUS Ha MOJII0caxX HCTOYHMKA TOKA OT CHJIBI TOKA B IIETH;
HCCIIEIOBAaHUE 3aBUCUMOCTH CHJIBI TOKA YEPE3 JaMIIOUKY OT HalpsKEHUS Ha HEl;
HCCIIeIOBaHNE HarpeBaHUsI BOJbI HarpeBaTesieM HeOObIION MOITHOCTH;
HCCIIEIOBaHME SABJICHUS DIEKTPOMArHUTHOW NHIYKIINH;
UCCIIeIOBaHNe 3aBUCUMOCTH yTJIa MPEJIOMIICHHUS OT yTIJjla MaJIeHus;
HCCIIEIOBAaHHE 3aBUCUMOCTH PACCTOSIHUSA OT JIMH3BI 0 H300paXXEHUS OT PACCTOSHUS OT JIMH3BI J10
npenMeTa;
HCCIIEIOBaHKE CIIEKTpa BOJIOPOAA;
UCCIIeIOBaHNE IBUKEHUS IBOMHBIX 3B€3/1 (10 MEYaTHBIM MaTepHaliaMm).
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ITpoBepka runores (B TOM YHUCIIE UMEIOTCSI HEBEPHBIE):

IpU JBUKEHUU OpycKa IO HAKJIOHHOW IUIOCKOCTH BpeMsl IEPEMEIEHUs Ha OINpE/IeTICHHOE
paccTosiHUs TeM 0oJbIle, yeM OoJbIle Macca OpycKa;

IIPU ABMKEHUH OpycKa M0 HAaKJIOHHOW INIOCKOCTH CKOPOCTh MPSIMO MPONOPLUOHANBHA YTH;

IIpY 3aTyXaHUM KoJeOaHu aMIUINTy1a 0OpaTHO IPONOPLUOHAIFHA BPEMEHU;

KBaJpaT CPEAHEro IepeMelleHUus] OPOYHOBCKOM 4acTHMLbI MPSAMO IMPONOPLMOHAIEH BPEMEHU
Habmoaenus (mo Tpexam [leppena);

CKOpOCTb OCTBIBAaHUS BObI JINHEIHO 3aBUCUT OT BPEMEHH OCTHIBaHMUS;

HaIpsDKEHUE IPU IIOCJIE0BATEIbHOM BKJIIOYEHUHU JIAMIIOYKM M PE3UCTOpAa HE PAaBHO CyMMeE
HanpsHKEHUH Ha JaMIIOYKe U Pe3UCTOPE;

yroJI IPESOMIIEHUS IPSIMO IPOIIOPLMOHAJIEH YIIy Ma/leHUs;

IIPU IUIOTHOM CJIOKEHUU JIBYX JIMH3 ONTUYECKUE CHIIbI CKJIa/IbIBAIOTCS;

KoHcTpynpoBaHue TEXHUYECKUX YCTPOUCTB:

KOHCTPYUPOBAHUE HAKJIOHHOM TJIOCKOCTH ¢ 3aaaHHbiM KIT/;

KOHCTPYMPOBAHUE PbIYaKHBIX BECOB;

KOHCTPYUPOBaHHE HAKJIOHHOW IUIOCKOCTH, IO KOTOPOH OpYyCOK MBMXKETCS C 3aJaHHBIM
YCKOpPEHUEM;

KOHCTPYUPOBAHHE JIEKTPOJBUTATEIIS;

KOHCTPYHpPOBaHUE TpaHChopMaTopa;

KOHCTPYMPOBaHHE MOJIEJIN TEJIECKOIa MIIM MUKPOCKOIIA.

Xumus. Yriry0aeHHbIH yPOBeHb

OcCHOBBI OpraHN4YecKoi XUuMHUH

[TosiBnieHKe M pa3BUTHE OPraHMYECKON XMMHUU Kak Hayku. [Ipeamer opraHM4ecKod XHMUU.
MecTto W 3HaUY€HHE OPraHMYECKOM XHMHMM B CHUCTEME €CTECTBEHHBIX HayK. B3anmMocBs3b
HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB.

XHUMHYECKOE CTPOEHHE KaK MOpSAJOK COEIMHEHUS aTOMOB B MOJEKYJE€ COIJacHO HX
BaJICHTHOCTH. OCHOBHBIE ITOJIOXKEHHSI TEOPUHA XMMHUYECKOTO CTPOCHHSI OPTaHUYECKUX COEAMHEHUN
A.M. bytnepoBa. YriaepoaHblil CKEJIET OPraHUuYeCcKoO MOJEKyJbl. KpaTHOCTh XMMUYECKOUN CBS3H.
3aBUCUMOCTb CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHUS MOJeKyd. M3oMepus M H30MeEpHI.
[Tonste o ¢yHkIMOHANBHON rpynne. [IpuHIMIBI KIacCU(pUKALMU OpPraHUYEeCKUX COEAMHEHUH.
MexayHapoiHas HOMEHKJIATypa U IPUHIUIIBI 00pa30BaHUs Ha3BaHUM OPraHNYeCKUX COeIMHEHUH.

Knaccudpukanus u 0COOEHHOCTM OpraHMYECKUX peakiuil. PeakMOHHBIE LIEHTPBHI.
IlepBoHayabHBIE MOHATHS O THUIAX U MEXAaHW3Max OPraHMYECKUX peakuuil. I'omomuTudeckuil u
TETEPOTUTHIYCCKUN Pa3phIB KOBAJEHTHON XUMUUYECKON CBsi3M. CBOOOTHOpPATUKAIBHBIA M MOHHBIMA
MexaHu3Mbl peakuuu. [Tonstue o Hykieoduse u snexTpodue.

AnkaHbl. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOGHHE MOJEKYTbl MeTaHa. Sp°-
ruOpuau3anust opourtaneit aroMoB yriaepoja. 'omonoruueckuil ps u obmas GopMynia aaKaHOB.
CucremaTnueckass HOMEHKJIATypa ajlKaHOB M paaukanoB. M3omepusi yriepoiHOTo CKelera.
dusnueckue CBOMCTBA aKaHOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKHX CBOMCTB. XUMHUYECKHUE
CBOMCTBA aJIKAaHOB: T'aJIOTEHUPOBAHUE, JAETUIPUPOBAHHUE, TEPMUUECKOE PaA3JIOKEHUE, KPEKUHT KaK
CIMOCOOBI TOJTYYEHHUsI BaKHEHIINX COEJMHEHUH B OpraHWYECKOM cuHTe3e. ['opeHue amkaHOB Kak
OJIMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B MPOMBINIIEHHOCTH U ObITy. M30Mepu3anus kak crnocod
MOJTyYeHHUsI BBICOKOCOPTHOrO OeH3nHa. MeXaHU3M peakiiu CBOOOHOPAJNKAIBHOTO 3aMELICHHUS.
[Tonyuyenue ankanoB. Peakuus Bropia. HaxoxaeHnue B mpupoje 1 IpUMEHEHUE aJKaHOB.

[Muknoankanpl. CTpoeHue Mojekyn IukiIoankaHoB. OOmas ¢opMyna UKIOANKAHOB.
Homenxknarypa mukinoankanoB. M3oMepusi HUKIOATKAaHOB: YIVIEPOJHOTO CKelleTa, MEXKIaccoBas,
npocTpaHcTBeHHas (yuc-mpanc-uzoMepus). Crnenuduka CBONCTB UKIOATKAHOB C MAJIBIM Pa3MEPOM
uKia. Peakiuu npucoequHeHNs U pauKaJIbHOTO 3aMEIICHHUS.

ANKeHBl. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MONEKYNbl JTHIeHa. Sp’-
rudpuIM3aIys opouTanel aToMOB yriepoJa. G- U T-CBsI3u. [ 'omonorudeckuit psa u odmas popmyra
ankeHoB. HomeHnknaTypa ankeHoB. M30Mepus aJkeHOB: YIJIEpOJIHOIO CKEJETa, MOJ0KEHUSI KpaTHOU
CBSI3U, IPOCTPAHCTBEHHAs (yuUc-mpaHc-u30Mepus), MeXKIaccoBast. PU3NUECKre CBONCTBA aJKEHOB.
Peakuuu 27eKTpo(UIBHOIO MPUCOECAUHEHMS] Kak CIoco0 TmoiaydyeHUs (YHKIMOHAJIbHBIX
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MIPOU3BOJIHBIX YIiIeBo0po0B. [IpaBuino MapkoBHUKOBA, €ro 3JEeKTPOHHOe 000CHOBaHUE. Peakuun
OKHUCJIEHH U mnoiuMmepusauuu. llomudTuieH kak KpPYMHOTOHHAXHBIA MPOAYKT XHUMHUYECKOTO
npou3Bo/icTBa. [IpoMbliieHHbIE 1 1a00paTOpHBIE CIIOCOOBI MOTyYeHHsI IKeHOB. [Ipasuno 3aiiyesa.
[IpumeHeHue aKeHOoB.

Anxanuensl. Knaccudukanus ankaaneHOB MO B3aUMHOMY PACIOJIOXKEHHUIO KPATHBIX CBS3EH
B Mousiekyiae. OCOOEHHOCTH JIJIEKTPOHHOTO W IPOCTPAHCTBEHHOTO CTPOCHHSI COMPSIKEHHBIX
ankaguenoB. O6mas ¢popmyna ankaaueHoB. HomeHknatypa u nzomepus ankagueHoB. Ou3nuecKue
CBOMCTBA alKaJueHOB. XHMMHUYECKHE CBOWCTBAa aJKaJHEHOB: pEaKUUH IPUCOCIUHEHUS
(rugpupoBaHMe, TajlOreHMpOBaHWE), ropeHuss M noaumepuzauuu. Bxuaxg C.B. Jlebenera B
MOJIyYeHHUE CHUHTETHYECKOro Kaydyyka. Bynkanuszamus kayuyka. Pesmna. MuorooOpasue BHIOB
CUHTETUYECKUX KaydyKOB, UX CBOMCTBA U puMeHeHue. [loyueHne ankaiueHoB.

AJNKUHBI. DJJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJbl aleTHiIeHa. Sp-
ruOpuau3anys opouTaneii aToMoB yriepoaa. ['oMonorudueckuii psa u obmast GpopMyna aaKHHOB.
Homenxknarypa. M3omepus: yriepoaHOro cCKejeTa, MOJIOKEHUS KpaTHOW CBS3HM, MEXKKIaccOoBas.
@u3nyecKue CBOMCTBA AJKUHOB. XMMUYECKHE CBOWCTBA AJKMHOB: PEAKUUU IIPUCOCIUHEHHUs Kak
Croco0 MOJIy4eHHUs IMOJIMMEPOB U JAPYTUX IMOJE3HBIX MPOAYKTOB. Peakyuu samewenus. I'openue
alleTUJIeHa KaK HCTOYHUK BBICOKOTEMIEPATYpHOTO IUIAMEHHU JJIsi CBapKH M PE3KH METaJlIOB.
[Tonydenue aneTuiieHa MUPOJIU30M METaHA U KapOUIHBIM MeToA0M. [IpuMeHeHue aneTusieHa.

Apensbl. Hcmopusa omxpvimus 6enzona. CoBpeMEHHbIE TIPEACTABICHHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuHu OeH3osa. M3oMepus 1 HOMEHKIaTypa roMosioroB Oenzona. Obmas
dopmyna apeHoB. Dusmueckue cBoiicTBa OCH30Ja. XMMHUYCCKHE CBOWCTBAa OCH30JA: pEaKIUuu
ANEeKTPOUIBHOTO 3aMelleHus (HUTPOBAaHME, TAJOICHUPOBAHME) Kak Crmnoco0 MOIydeHHs
XUMHAYECKHX CPEJICTB 3alIUThl PACTEHUIA; MPUCOeTMHEHNS (TUAPUPOBAHHE, TATOTCHUPOBAHKE) KaK
JI0Ka3aTeNIbCTBO HEMpeAeNbHOro xapakTepa Oenszona. Peakmus ropenus. Ilomyuenue Oenzona.
Ocobennocmu xumudeckux ceoiicms monyond. B3aumMHoe BIIMSHHUE aTOMOB B MOJIEKYJIE TOJIyOJa.
Opuenmayuonnvle 3¢ppexmul 3amecmumenei. [IppumeHeHre roMooroB 6eH3oina.

Cruprer. Knaccudukanus, HoMeHKIaTypa ciupToB. ['oMoornyeckuii psia u oomas popmyna
MpeieIbHBIX OJTHOATOMHBIX CIUPTOB. M3oMepust. @uznueckre CBONCTBA MPeIeIbHbIX 0JJHOATOMHBIX
ciupToB. BostopoiHast CBsi3b MEXKAY MOJIEKYJIaMH U €€ BIUSHHUE Ha (U3NIECKHE CBOWCTBA CIIUPTOB.
XUMHUYECKHEe CBOMCTBA: B3aMMOJEHCTBHE C HATpUEM Kak CHoco0 YCTaHOBJICHUS HalU4us
THIPOKCOTPYIIIBI, C TaJIOT€HOBOJOPOAAMH Kak CIOCO0 IMOJIy4eHUsS pacTBOPUTENEH, BHYTpU- U
MEXMOJIEKYJIIpHas Jeruaparanus. Peakuus ropeHus: cinupThl Kak TommBo. [lomydyenue stanona:
peakuuss OpOXKEHHUs TJIOKO3bl, THApaTalus dTwieHa. [IpuMeHeHHMe MeTaHOJa M 3TAaHOIA.
dusnonornyeckoe ACUCTBUE METaHOJA M 3TaHOJa HAa OPraHU3M YelOoBeKa. DTWIEHIJHMKOIb U
TJIMIEPUH KaK TPEACTaBUTENN IMPENeIbHBIX MHOTOATOMHBIX CITUPTOB. KaduecTBeHHAss peakiusi Ha
MHOT'02TOMHBIE CITUPTHI M €€ IPUMEHEHUE /IS pacliO3HaBaHUS INIMLEPHUHA B COCTaBE KOCMETUYECKHX
cpencts. [IpakTrueckoe NpUMEHEHHE STHIICHIVIMKOIS U MIMLIEPUHA.

®enoin. CtpoeHune Moiiekyasl (eHona. BzaumHoe BiIMsHHE aTOMOB B MoJjeKyne (eHona.
®duznyeckue cBOMCTBA peHosa. XMMHUYECKHE CBOMCTBA (peaklMK ¢ HaTpueM, THAPOKCUIOM HaTpus,
opomom). [Tonyuyenne penona. [Ipumenenue denona.

Anpaeruasl U keToHbl. Knaccudukanus ambaerufioB M KeToHOB. CTpoeHHe NpelenbHbIX
abJIETUOB.  DJIEKTPOHHOE M IPOCTPAHCTBEHHOE  CTPOEHUE  KapOOHWIBHOW  TPYIIIBL
I'omonornueckuit psan, obmas ¢opMylia, HOMEHKJIATypa U W30MEpHs MpeNebHBIX albIEeTUIOB.
dusnueckue CBOWCTBA MPeAETbHBIX aIbAETHI0B. XUMUYECKHE CBOMCTBA MPEICIIbHBIX AJIbJETUI0B!
TUIPUPOBAaHUE; KayeCTBEHHbIE pEaKlIUU Ha KapOOHWIbHYIO Tpymiy (peakuus «cepeOpsHOro
3epkana», B3aumojeicTtBue ¢ ruapokcunom menu (1)) m ux mpumeHeHue i OOHApPYKEHHS
MIPEIeNTFHBIX aJTbJICTHI0B B IIPOMBIIIICHHBIX CTOYHBIX Boax. [lomyueHne npeaenbHbIX albIeTu0B:
OKHCJICHHE CIUPTOB, TMapartanus amerwieHa (peakuuss KydepoBa). TOKCHMYHOCTBH anbJEeTHIOB.
[Ipumenenue popmanpaeruia u aneTaabaeruaa. AIEToH Kak MpecTaBuTeNb KeToHOB. CTpoeHue
MOJIEKYJIbI arleToHa. OCOOEHHOCTH peaklui OKUCIIeHUs aleToHa. [I[puMenenue aneToHa.

Kap6onossie kucnotsl. Kiaccudukanmss 1 HOMeHKIIaTypa KapOOHOBBIX KHCIOT. CTpoeHHe
NpeJebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKcHIIbHOM rpynmnbl. ['omonornyeckuit psin U oOmiast Gopmysa npeaeiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PHU3UYECKUE CBOMCTBA NpeNeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
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XUMHUYECKUE CBOWMCTBA MPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT (pEaKIUU C METaJUIaMu,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH U COJISIMU ) KaK MOJATBEPKICHHE CXO/ICTBA C HEOPTAaHUYECKUMU
Kucnotamu. Peakius stepudukanuu u ee o0patuMocTb. BiusiHue 3amMecTuTeneil B yriaeBo10pOoIHOM
paaukaie Ha cuiy KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHOM KUCIIOTHI.
[Tony4yenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE AaTKaHOB, AJKEHOB,
MEPBUYHBIX CIIUPTOB, ajlbAETHA0B. BaxkHeiue npeacraButean KapOOHOBBIX KUCIOT: MypaBbUHAas,
yKCcycHasi u OeH3oiiHas1. Beiciie npeaenbHble U HeMpeaesibHbIe KapOOHOBBIE KUCIOTHI. Onmuueckast
uzomepus. Acummempuyeckuii amom y2nepooa. llpumenenrne kapoOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl 1 xupbl. CTpOCHHE U HOMEHKJIATYpa CIOXKHBIX 3(GUpoB. MexXKIaccoBas
nzoMepusi ¢ KapOOHOBBIMU KucioTamMH. CriocoObl MOSydyeHUs: CIOXKHBIX 3pupoB. OOpaTUMOCTh
peakimu STepudukanmu. IlpuMeHeHne CIIOXKHBIX 3(QUPOB B MHUIIEBOH ©  mapdromMepHOH
MPOMBIIIICHHOCTH. JKUpBI Kak CIOXKHBIE 3(QUpbI TIMLIEPHUHA M BBICIIUX KAapOOHOBBIX KHCIIOT.
PacturenpHble 1 )KUBOTHBIE )KUPBI, UX COCTAB. PU3NYECKUE CBOMCTBA )KUPOB. XUMUYECKHE CBOMCTBA
KHUPOB: THAPUPOBAHUE, OKHCIeHUE. [ MAPOIN3 UK OMBUIEHUE )KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO
MOJTyYECHHUsI COJICH BBICIIMX KapOOHOBBIX KUCIOT. IIpumenenue xupoB. MbUIA KaK COJHM BBICHIMX
KapOOHOBBIX KUCJIOT. Morolie CBOWCTBA MbLJa.

YrieBoasl. Knaccudukaius yrieBoao. @u3ndeckrne CBONCTBA U HAXO0XICHHUE YTIICBOIOB B
npupoje. [nroko3a Kak anpIerugocnupT. XHUMHYECKHME CBOMCTBA TJIHOKO3BL:  ayuluposawue,
anKuIuposanue, CIUPTOBOE U MOJIOYHOKHCIOE OpoXKeHHe. DKCIEepUMEHTalbHbIE JOKa3aTelIbCTBA
HaJM4Ms aIbJETUIHOM U CIIUPTOBBIX IPYII B It0K03€. [lomyuenune ritoko3sl. @pykmosa kaxk uzomep
anoxosvl. Pubosza u dezoxcupubosza. Baxueime nucaxapuisl (caxaposa, 1aKmosd, Maibmosd), ux
CTpoeHHe M (U3HUECKHe CBOMCTBA. [MIponm3 caxaposbl, J1akmo3svl, Mmaivmosvl. Kpaxman u
[EJUTI0NI032 KaK OMOJIOTHYECKHE TONMMEphl. XHMHUYECKHE CBOWCTBA KpaxMmana (TUAPOIU3,
KaueCcTBEHHAsl peaklus ¢ MOJAOM Ha Kpaxmal U ee NMpUMEHEHHe Al oOHapyXeHHs Kpaxmaia B
MPOJAYKTaX NUTaHUsS). XHUMHUYECKHE CBOMCTBA LIEJUIOJIO3BI: TMIPOJN3, OOpa30oBaHME CIOKHBIX
s¢upoB. I[lpumenenue u OuonOrHueckas poib yrieBoJoB. OKHCIEHHE YIIIEBOJAOB — HCTOYHUK
SHEPrUM KUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha NpPUMEpPE aleTaTHOIo
BOJIOKHA.

Wnentudukanust OpraHUYECKUX COSAMHEHHWH. [eHeTndeckas CBsI3b MEXKIy KilaccaMH
OpPraHUYECKUX COCTUHEHUM.

Awmunbl. [lepBuunble, BTOpUYHBIC, TpETUUHBbIE aMuHBL. Kiaccudukanus aMHHOB MO THITY
YII€BOJOPOAHOTO pauKalia U YUCITYy aMUHOTPYIII B MOJIEKYJIE. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE NpeleNbHbBIX aMUHOB. (DHU3MYECKHE CBOMCTBA aMHHOB. AMHHBI KaK OpraHHYecKue
OCHOBAaHMS: pEaKIUU C BOAOWU, KuciaoTamu. Peakuus ropeHus. AHWIMH Kak NpPEICTaBUTEIb
apomaTuueckux aMuHOB. CTpoeHue anuinHa. [IpuunHbl ocinaOaeHsl OCHOBHBIX CBOMCTB aHWJIMHA B
CPaBHEHUU C aMHUHAMH MPENETbHOTO psfa. XMMUYECKHE CBOWCTBA AHWIMHA: B3aHMMOJICHCTBHE C
KHCIIOTaMH, OpOMHOM BOJOM, okucieHue. IlomyuyeHne amMMHOB alKWIMPOBAHMEM aMMHaKa U
BOCCTAHOBJIEHUEM HUTPOINPOU3BOJHBIX yrieBoaopoaoB. Peakuus 3unuHa. [I[pumMeHeHne aMUHOB B
(dapMaleBTUYECKON NPOMBILUIEHHOCTH. AHUIUH KAK Ccblpbe Ol NPOU3800CMEd AHUIUHOBLIX
kpacumerneu. Cunme3svl HA OCHOBE AHUIUHA.

AmuHokucinorel u  Oenku. CoctaB u  HoMmeHkiatypa. CTpoeHHME aMHHOKHUCIIOT.
'omonoruueckuii  psja  MpeaesibHBIX aMUHOKUCIOT. M30Mmepus npeoenvHvlx  aMUHOKUCTION.
duznyeckue CBOICTBA MPeaeIbHBIX aMUHOKHUCIIOT. AMHHOKHCIIOTHI Kak aM(OTepHbIE OPraHUYEeCKUe
coequHenus. Cunte3 nentunoB. llenTunHas cBsa3b. buosornueckoe 3Hau€HUE O-aMUHOKHCIIOT.
Ob6nacTi MpUMEHEHHs aMMHOKUCIIOT. benku kak mpuponnsie 6uonomumepbl. CocTaB U CTpOeHUE
6enkoB. OcHoGHbIe AMUHOKUCIOMbI, 00pasylowue beaku. XUMAYECKHe CBOWCTBA OEJIKOB: THIPOIIN3,
JIeHATypalus, KadeCTBEHHbIE (I[BETHhIE) peaknuu Ha Oenku. [IpeBpamieHuss OeNKOB TMHUIIK B
opranusMe. buosnoruueckue (GyHKUHMU OENKOB. JJocmudicenus 6 uzyueHuu CmpoeHus u CuHmesa
benkos.

Aszomcodepacawue eemepoyurkiuieckue coeounenus. Iluppon u nupuouwn: 31eKmpoHHOe
cmpoeHue, apoMamudecKuti xapakmep, paziudue 8 nposeieHul OCHO8HbIX ceolicms. Hykneunogvle
Kucnomul: cocmag u cmpoenue. Cmpoenue Hykieomuoos. Cocmag nykneunogvix xuciom ([JHK,
PHK). Ponb HyK1€uHOB8bIX KUCIOM 8 HCUZHEOESIMENbHOCMU OP2AHUZMOS.
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Bricokomonekymsipasle  coequHeHus.  OCHOBHBIE  TOHSTHS  BBICOKOMOJICKYJISIPHBIX
COCIMHEHUIT: MOHOMED, MTOJTUMEp, CTPYKTYPHOE 3BEHO, CTETEeHb momMepu3anuu. Kinaccnpukams
nonuMepoB. OCHOBHBIE CIOCOOBI TIOJTYYEHHUS BBICOKOMOJEKYJSPHBIX COEAMHEHUH: peakiuu
MOJTUMEPHU3aIK U TOJIHKOHAeHcai. CTpOeHHE M CTPYKTypa MOJIMMEPOB. 3aBHCUMOCTh CBOWCTB
MOJMMEPOB OT CTPOCHHS MOJEKYJI. TepMOIUIaCTHYHBIE W TEPMOPEAKTHUBHBIC IOJUMEPHI.
IIposoosiuue opeanuueckue nonumepuvl. Komnozumuvie mamepuanst. Ilepcnexmugvl ucnonb308anus.
Komnosumnvlx mamepuanos. Kinaccudukanus Bosokon. Cuarerndyeckue BosokHa. [lonmadupnsie u
MOJIMAMHIHBIC BOJIOKHA, WX CTPOCHHE, CBOicTBa. [IpakTHuUecKoe WCIOIb30BaHUE BOJIOKOH.
CunmemuyecKkue NIeHKU: U30AAYUA OJi NPOBOO0S, MeMOPAHbL O ONPECHEHUs 800bl, 3AUUMHbLE
NIeHKU 011 A8MOMOOUNel, NIACmblpU, Xupypeuiueckue nossazku. Hosvle mexnonoeuu oanvHetiuezo
COBEPULEHCINBOBAHUS NOIUMEPHBIX MAMEPUAILOS.

Teopernueckue 0CHOBbI XUMHH

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUS aroma. Jlyanu3m 3JeKTpoHa.
Ksanmosvle uucna. PactipeneneHue 3JIEKTPOHOB 10 SHEPIeTUYSCKUM YPOBHSIM B COOTBETCTBHH C
MPUHIIUIIOM HAaNMEHBIIeH SHeprun, IpaBuioM XyHaa u npuauunoM [laymu. OcobeHHOCTH CTpoeHUs
SHEPreTUYECKUX  ypPOBHEH aToMoB  d-3JIEMEHTOB. ODJIEKTpOHHAs KOHQHTrypamus aroMma.
Kriaccudukanuss XUMHYECKUX 3JIEMEHTOB (s-, P-, d-anemeHTbl). OCHOBHOE W BO30YXK/ICHHBIC
COCTOSIHUSI aTOMOB. BaseHTHBIC 3JeKTpoHbI. [leproanueckas cucTeMa XUMHYECKHX JIIEMCHTOB
JA.N. Menneneea. @usnueckuii cmbici [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HM3MCHEHUSI CBOMCTB 3JICMCHTOB M WX COCJMHCHUH IO TEPUOJAM U TPYIIIaM.
MupoBo33peHueckoe U HayyHoe 3HadeHue [lepuoguueckoro 3akona [[.1. MenneneeBa. /lpozrosbi
I U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX INEMEHMNOB.

DJeKTpOHHAs MPUPOA XUMHUECKON CBS3H. DJIEKTPOOTPUIATEIHbHOCTh. KoBaneHTHAs CBS3b,
€¢ Pa3HOBHJIHOCTH W MEXaHU3MbI 00pa3oBaHHs (OOMEHHBIM M JIOHOPHO-aKIENTOPHbBIN). MoHHas
CBs13b. MeTainueckasi cBsi3b. BogopoaHas cBsizb. MestcmoneKkyisapHvle 83aUMO0etiCmausl.

Kpucrammmueckue u amop¢Hbie BemiecTBa. THIBI KPUCTAUIMYECKUX PEHICTOK (aTOMHas,
MOJICKYJISIpHAsl, HOHHAs, METAJUIMYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIIA
KpUCTauIn4eckoil pemierku. [IpuunHbsl MHOTOOOpa3us BemiecTB. COBpeMEHHbBIE NPEICTABICHUS O
CTPOCHUH TBEP/BIX, JKUAKHUX M ra3000pa3HbIX BeHecTB. JKuokue kpucmanivl.

Xumuueckue peakiuu. ['omMoreHHble W rereporeHHsle peakuuu. CKOpOCTh peakluu, ee
3aBHCUMOCTh OT Pa3UYHBIX (AKTOPOB: MPUPOABI PEArupyIOMIMX BEIIECTB, KOHICHTPAIUU
pearupyroomux BemiecTB, TeMmmeparypbl (mpasBuino Baut-I'odda), mmomanym peakHOHHOMN
MOBEPXHOCTH, HAJM4YWsl KaTalu3aropa. ODHEPrus aKTHUBAIMUA. AKMUBUPOBAHHLIUL KOMNIEKC.
Karanuzarops! u katanu3. Ponb kaTain3atopoB B IPUPOE U MPOMBIIIIEHHOM IPOU3BOJICTBE.

Iousmue 06 snmanvnuu u sumponuu. Suepeus I ub6ca. 3akon ['ecca u CiaeACTBUS U3 HETO.
TemnnoBblie >3 PekTsl XUMHUECKUX peakuuil. Tepmoxumuyeckue ypaBHeHus. OOpaTUMOCTb PEaKIIHH.
Xumuueckoe paBHOBecHe. CMeENIeHHE XHUMHYECKOTO PAaBHOBECHS TOJ JIEHCTBHEM pPa3IMYHBIX
(aKkTOpOB: KOHIICHTPAIIMM PEareHTOB WM MPOAYKTOB PEaKIUH, JaBICHUS, TemrepaTypsl. Pomb
CMEIICHHS PABHOBECHS B TEXHOJIOTHUECKUX MPOIIECCax.

Hucnepcusie cuctembl. Komwnouonvie cucmemsi. VIcTUHHBIE pacTBOpbl. PacTBopeHue kak
¢u3uko-xumuueckuii mpouecc. CrocoObl BbIpaK€HUsI KOHIIEHTPALlMH pacTBOPOB: MaccoBas A0S
PacTBOPEHHOI0 BELIECTBA, MOAAPHASA U MONANbHASL KOHYenmpayuu. Tump pacmeopa u mumpoeanue.

Peakium B pacTBOpax 3JeKTpoNMTOB. KauecTBeHHBIE peakmMW Ha HOHBI B PacTBOpE.
KucnoTHO-0CHOBHBIE B3aUMOJICHCTBUS B pacTBOpax. AMGOTEpHOCTb. HMoHHoe npouseedenie 800bi.
Booopoonuwiii noxazamens (pH) pacmeopa. I'mnponus coneit. 3HaueHUE THIPOIIN3a B OMOJIOTHIECKUX
0OMEHHBIX Mporeccax. [[ppumeHenne ruiposn3a B IPOMBIIUIEHHOCTH.

OKHCIUTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMU B TIPUPO/IC, MPON3BOACTBEHHBIX IpoIeccax 1
KHU3HENEATSNTbHOCTH  OPraHU3MOB.  OKUCIUMENbHO-80CCMAHOBUMENbHBIU  NOMEHYUANl  CPEObl.
Juaepamma [1yp6s. TloBeieHne BEMIECTB B Cpeax ¢ pa3HbIM 3HaYeHneM pH. MeToIb1 3J1eKTPOHHOTO
U 271eKMpPOHHO-UOHHO20 OanaHca. [albBaHUYECKUH D3JIEMEHT. XUMHUYECKHE HCTOYHHUKHM TOKA.
Cmanoapmuwiii 6000poOHbLU 1eKmpod. Cmanoapmuwlil 21eKmpooHbLll NOMeHYual cucmemsl. Pso
CMAaHOAPMHBIX INEKMPOOHLIX nomeHyuanos. Hanpasenenue oxucaumenbHo-60CCMAHOBUMENbHbIX
peaxyuti. INEKTPOIU3 PACTBOPOB U paciuiaBoB coieil. [[pakTnueckoe mpuMeHEeHHUE IIEKTPOIIN3a ISt

39



MOJIYYEHUS MIEIOYHBIX, IET0YHO3EMENbHBIX METAUIOB U altoMUHUS. KOoppo3wsi MEeTallIioB: BUIBI
KOppO3H1H, CIOCOObI 3aIIUTHl METAJIOB OT KOPPO3HUH.

OCHOBBI HEOPTAHUYECKOH XUMUH

O6mas xapakrepuctuka 351eMeHTOB |A—IIA-rpymnmn. Okcuapl ¥ TEPOKCUIBI HATPUS U KU,
Pacnio3naBanue kaTHOHOB HaTpus U Kanust. Colu HATPHs, Kallusl, KAIbIUS 1 MarHus, UX 3HAUCHUE B
MPUPOJIE W KU3HU ueJoBeka. JKecmrxocmv 600vl u cnocodvl ee ycmpanenus. Komnnexcuwvie
COeOUHenUsl ANOMUNHUS. ATIOMOCUTUKAMDBL.

Mertamibsl IB-VIIB-rpynn (Meap, IMHK, XpoM, Mapradel]). OcCOOEHHOCTH CTPOSHHUS aTOMOB.
Oo6mue pusnveckre U xumudeckue cpoiictsa. [lonydyenne u npumeHenrne. OKCHIIBI U THAPOKCHUIBI
3TUX METAJJIOB, 3aBUCHMOCTh MX CBOMICTB OT CTENEHU OKHCIIEHHUs dlieMeHTa. Bakueiiiue couu.
OxucnuTenpHbIe CBOWCTBA COJIEH XpOMa M MapraHiia B BHICIIEH CTETIEHU OKUCICHUsA. Komniekchbie
COeOUHeHUsl XPOMdA.

O6mas xapakrepuctuka 31aeMeHTOB |VA-rpynnel. CBoiicTBa, MOJIy4eHUE U NPUMEHEHHE
yras. CHHTe3-Ta3 KaKk OCHOBAa COBPEMEHHOW MNPOMBIIUIEHHOCTH. AKTUBUPOBAHHBIM yroiib Kak
ancopbent. Hanocmpykmypul. Mupogvle docmudicenus 8 obaacmu co30anus HAHOMAMepuauos.
OnekmponHoe cmpoeHue MOneKyavl yeapHozo 2asa. llomyuenue u npumeHneHue y2apHo2o 2asa.
buonorudeckoe nerictBue yrapHoro raza. KapOuabl kanbius, aTloMUHUS | Kene3a. KapOoHaTsl u
rupokapOoHatel. Kpyeosopom yenepooa 6 scusoti u Hedxcugou npupoode. KauecTBeHHas peakius Ha
kapOoHaT-uoH. DPHU3MYECKHEe W XUMHYECKHE CBOMCTBa KpemHHs. CuiaHbl W CuHIUIbL. OKCHI
kpemuus (IV). KpemHueBbie KUCIOTh U UX coiid. CUIIMKATHBIE MUHEPAIbl — OCHOBA 36MHON KOPBI.

O61as xapakrepucTika 3eMeHToB VA-rpynnel. Hutpuasl. KauecTBeHHas peakius Ha MOH
aMMOHHUA. A30THasl KHCIIOTa KaK OKUCIuTeNnb. Hutparsl, ux gusnveckre 1 XUMUYECKUE CBOMCTBA,
npuMmeHenne. CBolicTBa, moiydeHue u mnpumeHeHHe Qochopa. Dochun. DochopHbie u
o ochopHbIe KUCTOTHL. bronornyeckas poisib pocdaros.

OO6mas xapakrepuctuka meMeHToB VIA-rpymnmer. OcoOble CBOWCTBA KOHIIEHTPUPOBAHHOMN
cepHoil kucnoTel. KauecTBeHHbIE peakiuu Ha CylnbGua-, Cyab(UT-, U Cyab(aT-uoHbl.

O6mas xapakrepuctuka 3nmeMeHToB VIIA-rpynmer.  OcoGeHHocTn xumuu — Qropa.
["anoreHoBOIOpOBI M UX MONy4YeHue. ['amoreHoBoIOpoAHbIE KUCTOTH M X conu. KauecTBeHHBIE
peakiuu Ha rajJoreHua-uoHbl. Kucnoponconepxamue coeauaeHus xiaopa. [IpuMeneHne raioreHoB
U UX BOKHENIIUX COCAUHEHUN.

bnazopoonvie eazvi. [Ipumenenue 61a2opooHbIx 2a308.

3aKOHOMEPHOCTH B M3MEHEHUHM CBONCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHHH,
BBICIIINX OKCHJIOB M THIPOKCHJIOB.

Wnentudukaims HEOpraHn4ecKnX BEIIeCTB U HOHOB.

XuMus 4 )KU3Hb

Hayunbsie mMeTonpl mo3HaHus B XUMUU. Mcrounuku xumudeckoil uHpopmaruu. [lomck
nH(OPMAIIMY TI0 HA3BaHWSIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMysiaM. XUMUYICCKUIN aHaAIH3,
CUHTE3, MOJEIHPOBAHUE XMUMHUYECKHUX IMPOLIECCOB U SBIEHUN KaK METOJAbl HAyYHOTO MO3HAHUS.
Mamemamuueckoe Mmooenuposanue npOCMPAHCMEEHHO20 CMPOEHUs MOAEKYl OpP2aHUYeCKUX
sewecms. (CogpemeHHble QU3UKO-XUMUYECKUEe MemOoObl YCIMAHOBNEHUsT COCMasa U CMpPYKMypol
gewecms.

Xumus U 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpPaIbHbIC BOJIBI.
[TpoGiiembl, CBsS3aHHBIE C NMPUMEHEHHEM JICKAPCTBEHHBIX IIperapaToB. BpemHble NPUBBIUKH W
(dakTophl, paspylialIue 370pOoBbe (KypeHHE, YIOTpeOJieHHe alKorojs, HapKOMaHHs).
PammonansHoe ntutanue. [Iumessie 1o0aBku. OCHOBEI UIIEBON XUMUU.

Xumus B Meauiuae. PazpaboTka gexkapcTB. XUMUYECKHE CEHCOPHI.

XuMUsg B TIOBCETHEBHOM JKM3HU. MoOmIMe W YUCTSIIIME CpPEACTBA. PeneiuieHTsl,
uHCeKTUIUABL. CpeCcTBa JIMYHOM THTMeHbl U KocMeTHKU. [IpaBuia 6e3omacHoii paboThl ¢ €IKUMU,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUH.

XuMHUS M CeNbCKOE XO3sicTBO. MuHepanpHble M opraHudeckue ymnoOpenus. Cpeactsa
3aIIUTHI PACTCHUH.

XuMusg B TpoMbIIUIeHHOCTH. OOIIMe TPeICTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX
MOJIYYCHUsT XMMHUYECKUX BeEMIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAaKa, CEPHON KHCIIOTHI).
[TpombinenHast oprannueckas Xxumus. CeIpbe UIsi OPraHMYECKOi MpoMbIieHHOCTH. [IpoGiema
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OTXOJIOB M TOOOYHBIX MPORyKTOB. Hambosee KpymHOTOHHAaXKHBIE MPOU3BOJCTBA OPTaHUYECKUX
coennHeHMil. YepHas u uBeTHas metautyprus. CTEKI0 U CUIIMKaTHas TPOMBIIUIEHHOCTb.

Xumus U 3Hepretuka. lIlpupoansie UCTOYHUKH yriaeBoAOponoB. IIpupoaHslli U MOMYTHBIN
He(TsIHOM Ta3bl, UX COCTaB U Hcnoiib3oBaHue. CoctaB HePTH U ee mepepadoTka. HedTenpoayKThl.
OxranoBoe uucino OeHsuHa. OxpaHa OKpyxkaromed cpeasl mnpu  HedTenepepaboTke u
TPAHCIOPTUPOBKE HEPTEMPOAYKTOB. AJBTEPHATUBHBIE HICTOYHUKH SHEPTUU.

Xumust B crpoutensctBe. Llement. beron. Ilogbop oNTHMaNbHBIX CTPOUTEIBHBIX
MaTepuaoB B IPAKTUYECKOH AESITEIbHOCTH YEIOBEKA.

XuMus U 3Kojorus. XUMHUYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH cpeibl U €ro MOCIEICTBUS.
Oxpana rugpocdepsl, MouBbl, aTMOChepsl, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHUSL.

Tunel pacueTHbIX 3a1a4:

Haxoxnenue MosieKyIsipHOH (OpMyJbl OPTraHUYECKOrO BEIIECTBAa IO €ro IUIOTHOCTU U
MacCOBBIM J0JISIM 3JIEMEHTOB, BXOJSALIUX B €r0 COCTaB, WM 110 MIPOIYKTaM CrOpaHusl.

Pacuetsl MmaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Pacuerst macchl (00beMa, KOJNMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIH OJHO W3
BEILIECTB JIaHO B U30BITKE (MMEET IIPUMECH ).

Pacuers mMaccoBoil M OOBEMHOHM JOJM BBIXOJA MPOAYKTAa PEAKIIMH OT TEOPETHUYECKHU
BO3MOKHOTO.

Pacuers! TermoBoro 3¢ dekra peakumu.

PacyeTbl 00beMHBIX OTHOUICHHH ra30B MPU XUMUYECKUX PEaKIUsX.

Pacuetsr macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CJIM OJTHO U3 BEIECTB
JTaHO B BUJIE pacTBOpA C ONPEAEICHHOM MacCOBOM JJ0JIel PAaCTBOPEHHOIO BEIIECTBA.

IIpumepHbIe TEMBI IPAKTHYECKUX PA00T (HAa BHIOOP yuuTeIs):

KauectBenHoe onpeneneHue yriaepoa, BOJAOPO/ia U XJIopa B OpraHU4eCKUX BEIIECTBaX.

KoHcTpyrpoBaHue mapocTep>KHEBbIX MOJIEIEH MOJIEKYJ OPraHUYECKUX BEILECTB.

Pacno3naBanue niacTMacc ¥ BOJIOKOH.

[TosryueHne UCKYCCTBEHHOTO IIETIKA.

Pelenune skcieprMEHTANIbHBIX 33a4 Ha MTOJIy4YeHUE OPraHUYEeCKUX BELIECTB.

Pemenue skciepuMeHTaNbHBIX 33J1a4 HA PacllO3HaBaHUE OPraHUYECKUX BEILECTB.

W nenTudukanys HEOPraHM4eCKUX COCTUHEHNH.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHHE ra3oB.

Penienne skcriepuMEHTANBHBIX 3a7a4d 0 TeMe «MeTauib».

Pemenune skcnepuMeHTaIbHBIX 3a1a4 10 Teme «Hemeramnby.

Pemenne sKcnepuMEHTaIBHBIX 3a7ad Mo Teme «l'eHeTnueckas CBs3b MEXIYy KiaccaMu
HEOPraHUYECKUX COCAUHEHUI».

Pemenne sKCepUMEHTAIBHBIX 3alad MO Teme «l'eHeTnueckas CBsI3b MEXKIYy KiaccaMu
OpPraHUYECKUX COECAUHEHUI».

[TosryueHune 3TUIIEHA U U3YYEHUE €TI0 CBOMCTB.

ITonmy4yeHnue yKCyCHOM KMCJIOTBI U U3yYEHHUE €€ CBOMCTB.

I'mpponus KUpoB..

N3rorosneHune Mbiia pyqdHO paboTHI.

X¥MHS KOCMETHYECKHUX CPEJCTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI IUIIIEBON XUMHH.

HccnenoBanne MUIIEBLIX J00aBOK.

CBolicTBa OJTHOATOMHBIX 1 MHOI'OATOMHBIX CIIUPTOB.

XUMHYECKHE CBOUCTBA aJIbJIETHIOB.

CuHre3 cnoxHOTo 3upa.

I'maponus yrieBoaos.

YcTpaHeHne BpeMEHHOM JKECTKOCTH BOJBI.

KauecTBeHHbBIE peakIi Ha HEOPraHUYECKUE BEIIECTBA U MOHBI.

HccnenoBanue BAMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON PEaKIiH.

Omnpenenenne KOHIEHTPAMU pacTBOpa aCKOPOMHOBOW KUCIOTHI METOI0M TUTPOBAHUSI.

41



5. Cumutarh yTpaTMBIIUMH CHIy VI3MEHEHHS B OCHOBHYIO 00Opa30BaTEbHYIO HPOTpaMMy
cpenHero obmero oOpa3oBaHus, yTB. TpukazoMm aupekropa MAOY COII Ne 2 or
31.08.2020 Ne 139-ox
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