


2.7. Bogopoa. Bopgopon Kak Hambonee pacnpoCTpaHeHHbIi 371eMeHT BO BceneHHOi.
XvMUYeckme CBOMCTBA BOLOPOa. [onyyeHne 1 npuMeHeHUe BOAOPOAa

3. OCHOBHbIe K/1acCbl HEOPraHNYEeCKNX COeMHEHNIA.

3.1. Okemabl. Knaccndmkaums okengos. MonyyeHne n cBoiicTBa oKemaos. Boga. Coctas u
CTPOeHMe MONeKynbl. Bofa Kak yHMBEpCa/ibHbIA pacTBOpUTEb. XUMUYECKME CBOMCTBA BOAbI.
KpyroBopoT Bofbl B MPUPOZE.

3.2. PactBopbl. [loHATME pacTBOpa. PacTtBopuMOCTb. BrvaHWe Temnepatypbl Ha
pacTBOPUMOCTb. HacbIlleHHble, HEeHaCbILWeHHble W MepecbillieHHble  pacTBopbl. Crnocoobbl
BbIpaXKeHUs cofepXaHna pacTBOPEHHOr 0 BELLECTBa: MaccoBas [0/, MONAPHAsA KOHLEHTpauus.

3.3. Kucnotbl. TMoHsaTMe KucnoTtbl. Knaccudukauma Kucnot. [lonyyeHue  KUCNOT.
XvMUYeckme CBOMCTBA KUCNIOT. KUCNOTbI B ObITY.

3.4. OcHoBaHus. MNoHsATEe ocHOBaHMA. Knaccudmkaumsa ocHoBaHUiA. CBOICTBA U MOJTyHYeHe
OCHOBaHWIA. MpUMeHeHWe OCHOBaHMI. Peakuns HelTpasm3aumm Kak YacTHbIA Cnydvail peakumu
obmeHa.

3.5. MoHATHe amchoTepHOCTU. AMGOTEPHbIE OKCUABI UTMAPOKCKAbI. XMMUYECKMEe CBOWCTBA
amOoTepPHbIX OKCUA0B U M'MAPOKCUIOB.

4. Knaccumkauma XMMUYECKUX 3nemMeHToB. [lepuogmyveckmnin  3akoH O, W.
MeHaeneesa.

4.1. Mepuogunueckunii 3akoH A.V. MeHgeneesa. Victopusa OTKpbITUSA. CyLHOCTb 3aKOHa.
MpepackasaTensHasa cuna MNeproanyeckoro 3akoHa.

4.2. Tlepnognyeckaa cucTema 3neMeHToB. Ee cTpykTtypa. [lepvogbl w  rpynnbl
MepnoanyecKon cucTemsl.

4.3. 3aKOHOMEPHOCTU WM3MEHEHUS CBOWCTB 3/1EMEHTOB M WX COELUHEHWA B nepuopax wu
rpynnax [lepuognyeckoil cucTembl. XapakTepucTMka CBOMCTB XMMWYECKOro 3/1eMEHTa Ha
OCHOBaHWW ero nosioXkeuus B lNMepuogmyeckor cucteme. MporHo3mMpoBaHWe cocTaBa U CBOWCTB
COeIMHEHWIN HA OCHOBaHWM MOJIOXEHWS 3/1eMEHTOB B MNepnoanyecKor CUCTeME.

5. CTpoeHue BeLLecTBa.

5.1. CTpoeHve atoma. ATOMHOe SAPO, 3NeKTPOHbI. W3oTonbl. MaccoBoe 4MCNO Kak
XapaKTepuUCTNKa aTOMHOro fapa.

5.2. OnekTpoHbl B atome. MoHATMe opbuTanu. MoHATME KBAHTOBbLIX 4ucen. OCHOBHble
3aKOHOMEPHOCTU 3amnoJIHEHNS 3M1IEKTPOHHBIX 060/104eK aToMa. CTPOEeHWE 3/IEKTPOHHbLIX 060/104eK
anemeHToB -1V nepuoga nepuoguueckoir cuctembl [. . MeHgeneeBa. CBs3b CBOWCTB
XUMUYECKNX 3/1eMEHTOB C 3/1eKTPOHHbIM CTPOEH1EM aTOMOB.

5.3. CTpoeHve Mmonekyn. XuMuYeckas CBS3b. TWUMbl XMMWYECKON CBS3N: KOBAJIEHTHAA
(nonsapHass W HenonspHas), WOHHaA, MeTa//IMyecKasd. SNeKTPooTpuLaTeNbHOCTb. [MoHATME
CTeneHn OKMUC/NeHWsA. BafeHTHOCTb M CTENEeHb OKWUCNEHWUA: CXOACTBO U pas3nnuuve. 3meHeHue
CTENeHu OKMUCNEHNS 3NEMEHTA B XOAE OKUC/TUTEIbHO-BOCCTAHOBUTE/bHbLIX PeakLUi.

5.4. BewectBa B TBEpAOM, XWAKOM W ra3zo006pa3sHOM COCTOSHMMW. KpucTannmyeckue u
amopgHble BewecTsa. TUMbl KPUCT/IIMYECKUX PELLIETOK: aTOMHasA, MOJIEKYAPHas, MOHHas.

6. XMnyecKune peakumnmn B pacTBopax.

6.1.9neKTponmMTnyeckas auccoumaums, ee MNpUYMHbL.  Juccoumaums npeacTaBuTenei
Pa3INYHbIX K/1aCCOB XMMUYECKMX BELLECTB.

6.2. Peakunmn NOHHOro obmeHa. MonekynspHble U MOHHbIE YpaBHEHUS peakLuid B pacTBOpe.

6.3.'maponn3 coneit Kak NpyMep peakuuii NOHHOro 06MeHa.

6.4.0KNCNNTENBHO-BOCCTAHOBUTE/IbHbIE PeaKLK B PacTBOpPaXx.

7. OCHOBHbIE 3aKOHbl XMMUYECKMX MPEBPALLEHWIA.



7.1. OCHOBHbIE MOHATUA U OCHOBHbIE 3aKOHbI TEPMOXUMUK. TernI0Boi a(eKT XMMUYECKON
peakuny. TepMOXMMUYECKOe YpaBHeHWe peakuuu. PacyeT TennoBoro a@ekra peakuuy Ha
OCHOBaHUW [aHHbIX O TernoTax 06pa3oBaHUA UCXOAHbIX BELLECTB M MPOLYKTOB peakLmu.

7.2.CKOpOCTb XMMMWYECKON peakumn. PakTopbl, Ofpeaenstolime CKOpoCTb XMMUYECKOW
peakuun. 3aKoH AencTaytolmx macc. Mpasuio BaHT-Iogda. MoHATUA KaTanusa n KatanmsaTopa.

7.3.XMMNYecKoe paBHoBecKe. KOHCTaHTa XMMMUYECKOro paBHOBECUS.

7.4.®aKTopbIl, CMeLLaoLLne Xumnyeckoe pasHosecue. MNMpuHumn fle LLaTtense.

8. XMu14a rasioreHos.



CBOWCTB BeLLECTB.

10. TecToBoe 3afaHuve no Teme «[ MapoIn3».

11. KombrHupoBaHHas 3ada4va. Tembl: «PacuyeTbl N0 YpaBHEHMSIM XMMUYECKUX PeaKLNii»,
«PelleHme 3a1a4 Ha N30bITOK/HeAOCTaTOK», «MaccoBas f0Ns KOMMOHEHTa pacTBopa.

Mpumep 3aaHnii N KPUTEPUN OLIEHUBAHUS

1. Kom6rHMpoBaHHas 3agayva. TeMbl: «PacyeTbl N0 ypaBHEHUAM XUMNYECKMX peakLmii»,
«PeLLeHMe 3aa4 Ha N36bITOK/HeaoCTaTOoK», «MaccoBasi 10151 KOMMOHEH T a pacTBopa.
Obpasel, kapboHaTa Kabumsi Maccor 10,0 r o6paboTann n36bITKOM KOHLEHTPMPOBAaHHOM CEpHOM
KucnoTel. Bblgenuewuniica ras nponyctunm depes 50 mn 10 %-ro pactBopa eAKoro Hatpa
(nnoTtHocTb 1,08 r/mn). OnpegennTe MaccoByHO [0/K0 BOAbI B MNO/y4eHHOM pacTBope. Hanuvwute
YpaBHEHUSA BCEX NPOTEKAOLWMNX peaKLnii.

KpuTepun oueHvBaHWA:

A) onpefeneHvie KonnyecTBa kapboHaTa Kanbuys — 2 6anna

B) onpefeneHve konnyecTBa e4Koro HaTpa — 2 6anna

B) npoBepka Ha 136bITOK M HefocTaTOoK — 2 6ana

") onpegeneHne Maccol BbIAENMBLUErOCA YIEKUCNOro rasa — 2 6anna
[l) pacyeT macchl Nony4YeHHOro pacTeopa — 2 banna

E) pacueT macchl 1 MaccoBoii Lonv yrneKucnoro rasa — 2 bana



5. TecTOBOE 3afaHMe Ha TeMy « TUMbl XMMUYECKOW CBA3N.
Cpepgy BewectB (NH4)2SOs, NaxSOs, Calz, 12, CO2 Uncio COeAMHEHWNIA C KOBIEHTHON CBA3bIO
PaBHoO:
1)1, 2) 2; 3) 3; 4) 4.

KpuTepun oueHvBaHusA:
3a npaBunbHbI 0TBET — 4 6anna
3a Ka>XK/bli1 HenmpaBu/bHO BblOPaHHbLIA 0TBET WTpad 2 6anna

6. TecToBOE 33faHMe MO0 Teme «3aKOHOMEPHOCTU W3MEHEHWS CBOMCTB
XVMUYECKMX 3N1EMEHTOB U UX COEAUNHEHWN»
Mpn ABWKeHUW BHWU3 no rpynne [leprofnMYecKoii CUCTeMbl C YMeHbLUeHVWEM 3apsga agpa
YBEMYNBAIOTCA:

1) anekTpoOTpULIATENIbHOCTb

2) YNCNO 3NEKTPOHHBIX CNOEB

3) KONMYeCTBO BAJIEHTHbLIX 3/1EKTPOHOB

4) OKUCNINTENbHbIE CBOMCTBA NPOCTbLIX BELLECTB

5) KMCNOTHbIE CBONCTBA OKCUA0B

6) OCHOBHbIe CBOICTBA MMAPOKCUAOB

7) paguyc atoma

KpnTepun oueHnBaHus:
3a npaBunbHbI 0TBET — 4 banna
3a Ka>K/blil HenpasnbHO BbIGpaHHbI BapuaHT WTpad 2 6anna

7. 3agaHme no Teme «CBOMCTBA XMMUYECKMX BELLLECT B»
Bpomuna MarHus He B3aMMOAECTBYET CO CreAyoLWnMM BeLecTBaMu:
1) HuTpaT cepebpa;  4) iog;
2) xnop; 5) pasbasfieHHas pocopHas KUCNOTa;
3) HUTpaT Kanus, 6) BOAHbI pacTBOP aMMMaKa.

KpnTepun oueHnBaHus:
3a npaBunbHbIA 0TBET — 4 banna
3a Ka>K[blil HenpasubHO BbIOPaHHLIN 0TBET LWTpad 2 banna

8. TecTOBOe 3a7aHMe No TeMe «3INeKTPonN3»
YCTaHOBWTE COOTBETCTBUE MEX/Y Ha3BaHMEM BELLECTBA 1 CNOCOBOM ero nonyyeHus.

HasBaHue BeLecTBa: MonyyeHne 3N1eKTPOIN3OM:
A) NUTNIA; 1) pactsopa LiF;

B) qrTop; 2) pacnnasa LiF;

B) cepebpo; 3) pactsopa MgCly;

M) MarHui. 4) pactsopa AgNOs;

5) pacnnasa AgNOs;
6) pacnnasa MgCl..
A | B | B | T




KprTepun oueHmBaHnA:
3a ka>K/i0e NpaBuibHO YCTaHOB/IEHHOE COOTBETCTBYe — 2 6an/a
Bcero 8 6anos

9. TBOpYeckoe 3aflaHue MOBbILLIEHHON CMOXKHOCTUW Ha MPOBEPKY 3HAHMA XMMUYECKMX
CBOWCTB BELLIECTB.
B pacnops)keHWn KHOro XUMUKA MMEKTCA: CTMpaibHas COfa, MeLHbIA Kyrnopoc, >Xeneso.
Mpepnoxunte He meHee 10 BeLLeCTB, KOTOPble OH MOT Obl CMHTE3MPOBaTb, HE UCMO/b3YA HUKaKMX
Apyrnx peaktusoB. Habop o060pyfoBaHMst A7 NPOBEAEHMS XMMUYECKUX peakuvii cumtainte
HeorpaHM4eHHbIM.

KpnTepun oLeHnBaHns:

3a Ka>K[oe npaBuibHO MPeANo>KeHHOe BeLecTBO (MPWU Ha/MUYMM YpaBHEHWUS peakuun W
yKasaHum yCnoBuii ee NpoTekaHns) — 2 6anna

3a 0TCyTCTBYE ypaBHeHNSA peakumy — WTpad 1 6ann 3a Ka>Kablii cnyyai

3a OTCyTCTBMe YCNOBUA NPOTEKAHMA peakumn (rge ycrnoBus UrpalwT CyLLeCTBEHHYHO
ponb) — WwTpad 0,5 6anna 3a KaXkaplil cnyyai

Bcero 20 6annos

10. TecTOBOE 3asaHue No Teme «'nmaponms»
YCTaHOBWTE COOTBETCTBME MEXAY Ha3BaHVWEM COM U TUMOM rMAPON3a ee B BOLHOM PacTBOpe.

HasBaHue conn Twun rngponusa
A cynbuna antoMNHUSA 1) N0 KaTUoHy
b Cynbna HaTpus 2) N0 aHWNOHY
B HUTpaT MarHus 3) N0 KaTVOHY U aHNOHY
r CYNbQUT Kanus 4) rnaponu3 oTCyTCTBYET
A b B r

KpuTepun oLeHnBaHNs:

3a onucaHne cnocoba onpeaeneHns Ka>xkaoro 13 BellecTB — 2 6anna
3a ypaBHeHVst COOTBETCTBYHLLMX peakuuii — no 2 banna

Bcero 12 6annos

11. KombuHupoBaHHas 3agaya. Tembl: «PacyeTbl MO YpPaBHEHUAM XMMWUYECKUX

peakuuin», «PelleHne 3afay Ha W36bITOK/HeLOCTAaTOK», «MaccoBas [0 KOMMOHEHTA
pacTBopa.
HaBecky antommHMa maccoil 1,35 T COXIM B 3aKpbITOM cocyae, cogepxkawem 3,00 n napos
6poma (Temnepatypa 100°C, paBneHve 1 atmoctepa). Cocyn oxnaaunu [0 KOMHaTHOW
Temnepartypbl, MO/Sly4YeHHOe TBepAoe BellecTBo pactsopuan B 400 mn 20 %-ro pacrtsopa
rmgpokcuga Hatpusa (niotHocTs 1,28 r/mn). KakoBa maccoBas [0N18 BOAbl B MOSYYEHHOM
pacteope? MNMpuBeanTe ypaBHEHNE YNOMSAHYTbIX B YCNOBUW peakLuii.

KpuTepun oLeHnBaHns:

A) 3a pacueT KoNM4ecTBa BelLeCcTBa altoMuHua — 3 6anna



B) 3a pacueT KonmuyecTBa BellecTBa bpoma — 3 6aina

B) 3a npoBepKy Ha 136bITOK 1 HeocTaToK — 3 basina

IN) 3a pacyeT KONMYeCcTBa BeLLeCTBa rnapokeuaa HaTpus — 3 banna

[l) 3a peakumto ropeHns antoMnHus B 6pome — 1 6anna

E) 3a peakumto 6pomuza antoMUHWUSA CO Lienoybto - 4 6anna (3a fABa PacCMOTPEHHbIX
BapuaHTa)






2.4.2.  Apudmetmyeckasd U reoMeTpuyeckad nporpeccun. Ddopmynbl 06LLEro uysieHa
apUPMETMNYECKON 1 reOMETPUYECKOI MPOrPecCUin U CyMMbl N NePBbIX YSIEHOB apuMETUYECKON 1
reoMeTpPUYeCcKOin NpPorpeccuit.

2.4.3. CnoXHble NPOLEHTbI.

2.5. Uwncnosble hyHKUUN.

2.5.1. ®yHkumsa. Cnocobbl 3afaHMa  (yHKUMin. O6nacTb onpegeneHns M 061acTb
3HAYEHWNIA YHKLMWN.

2.5.2. Tpaguk dyHkumn. KoopauHaTHble ocu. OCb aprymeHTOB M OCb 3HaYeHWA
(hyHKUMK. KoopauHaTbl TOUKM rpadmka QyHKLUNN.

2.5.3. Tpagmk hyHKUMK, BO3pacTaHue, YobiBaHNE QYHKLUMMW, HYNU (DYHKLUK, COXpaHEeHMe
3HaKa Ha MPOMeXyTKe, Hanbo/bLLee N HaUMeHbLLIEe 3Ha4YeHNs. UTeHne rparkoB QyHKLUIA.

2.5.4. ®yHKUMM, ONuCbiBalOWMe MPAMYHO U 06paTHYH0  MPONOPLUMOHASIbHYHO
3aBMCUMMOCTW.

2.5.5. JIMHelHas (pyHKUMA, ee CBOMCTBA W rpauK, reoMeTPUYeCKUn  CMbICH
KO3(h(hMLMEHTOB.

2.5.6. KagpaTuuHasa (hyHKLWS, ee CBOMCTBA.

2.5.7. T'patmkn hyHKUMIA: KOpeHb KBa4paTHbIA, KOPeHb KyBuyecKuii, Moay b.

2.5.8. Vicnonb3oBaHue rpamKoB QYyHKUNIA AN PeLleHNst ypaBHEHWI 1 CUCTEM.

2.5.9. Mpumepbl rpamyecKmnx 3aBUCUMOCTER, OTPaXKAOLLMX peasibHble MPOLLECCHI.

2.5.9. TpuroHomeTpuyeckue pyHKLNN.

2.6. KoopamHaThbl.

2.6.1. V306pakeHne ymcen To4Kammn KOOPAUHATHOM NPAMONA. [eKapToBbl KOOPAMHATLI Ha
MIOCKOCTU; KOOPAMHATbI TOYKW.

2.6.2. Ywncnosble NPOMEXYTKW: MHTEPBa/, OTPE30K, NyM.

2.6.3. KoopauHatbl cepegnHbl oTpe3ka. Popmyna pacCTosHUA MeXAy ABYMA TOYKaMu
M/IOCKOCTW.

2.6.4. [eoOMeTpUYECKMIA CMbIC/T MOAYNSA YnCAa.

2.6.5. YpaBHeHVe NPAMOW, YrnoBon KO3I(PUUMEHT MPSMON, yCnoBme napansiefisHOCTU
NPAMbIX.

2.6.6. Mapabona. Ocb cMMMeTpUM Napabosibl, KOOPAUHATBI BEPLUMHDI.

2.6.7. Twnep6ona. MoHATME aCUMNTOTBI.

2.6.8. TMpeobpasoBaHus rpadimkoB PYHKLUNIA: CABUT, PacTsHXKEHME, OTPaXKeHNe.

2.6.9. YpaBHEHWE OKPY>XHOCTU C LLIEHTPOM B Hayasle KOOPAMHAT ¥ B NMPOW3BO/IbHON TOUKE.

2.6.10. lpadmyeckasds WHTepnpeTauMs pewweHus CUCTEMbl  YpaBHEHWA C  [ABYMSA
nepemMeHHbIMU.

3. "feomeTpuA.

3.1. HauanbHble NOHATUNA N TEOPEMbI TEOMET PUN.

3.1.1. TeomeTpuueckve urypbl 1 Tena. Touka, Mnpsamas W MIOCKOCTb. [MoHATME O
reoOMeTpMyeCcKOM MecCTe ToYeK. PaBeHCTBO uryp.

3.1.2. PacctoaHue. OTpe3ok, nydy. JlomaHas.

3.1.3.  Yron. Mpawvoi yron. OcTpble 1 Tynble yribl. BepTuUKanbHble U CMEXHbIE YI/bl.

BuccekTpuca yrna v ee CBOMCTBa.

3.1.4. MapannenbHble W nepecekaroLimecs npsamMble. [lepneHANKYNApHOCTL  MPAMBIX.
TeopeMbl 0 MapainenibHOCTM U NEPneHAMKYNAPHOCTM  NpsmbIX. CBOWCTBO  CepearHHOro
nepneHAVKynspa K oTpesky. MNepneHanKynsp 1 HakIoOHHas K NpsMON.



3.1.5. HarnagHble npefcrasieHns 0 NPOCTPAHCTBEHHbIX Tefax: Kybe, napannenenvnese,
npu3mMe, Nupamuge, Wwape, chepe, KOHyce, UMAMHAPe. Mpumepbl ceyeHuid. Mpumepbl pa3BepTok.

3.2. TpeyronbHUK

3.2.1. TpsAMOYronbHble, OCTPOYrO/bHbIE N TYNOYr0/IbHbIE TPEYTONIbHUKN.

3.2.2. BbIc0oTa, MemnaHa, buccekTpuca, CpefHss NMHUS TPeYronbHUKa.

3.2.3. Tpu3HaKu paBeHCTBa TPEYro/ibHNKOB.

3.2.4. PaBHOOefpeHHble W pPaBHOCTOPOHHWME TPEYrofbHMKK, CBOMCTBA W MNPU3HAKK
paBHOGEAPEHHOIO TPEYro/ibHUKa.

3.2.5.  HepaBeHCTBO TPeyrosibHuKa.

3.2.6. Cymma yrnoB TpeyrosbH1Ka. BHeLLHWe Yr/bl TPeYronbHUKa.

3.2.7. Topobve TpeyronbHWKOB;  KO3MMUUMEHT nogobus. [MpusHakm  nopobus
TpeyrosibHMKoB. O606LLeHHan Teopema Paneca.

3.2.8. Teopema lNMudaropa.

3.2.9. Tpu3HaKu paBeHCTBa NPAMOYTO/IbHbIX TPEYr0bHNKOB.

3.2.10. 3ameyaTeflbHble TOUYKM TPEYroNbHMKA: TOYKW  MepeceyeHns  CepegmHHbIX
neprneHAnKYNapoB, BUCCEKTPUC, MeAMaH.

3.2.11. CuHYyC, KOCMHYC, TaHreHc, KOTaHreHC OCTPOro yrna npsamMoyrosisHoro
TpeyronbHUKa 1 yrnos ot 0 go 180°; npuBefeHne K OCTpomy yrny. PelleHne NpAMOYrofibHbIX
TPeyronbHNKOB.

3.2.12.



3.6.2. Tnowadb TPeyronbHUKa, MPAMOYrofibHUKA, Mapainenorpamma U Tpaneymu
(ocHOBHbIe (hopmysibl). POPMYTibl, BblipaXaroLiye naowass TPeyrobHKa Yepes 4Be CTOPOHbI U
yron Mexay Humu.

3.6.3. Tnowaab Kpyra v nioLlasb ceKTopa.

3.6.4. CsA3b MeXAy NnioLaaamm nofobHbIX uryp.

3.6.5. O6bem Tena. Popmynbl 06beMa NPAMOYro/IbHOr0 Napannenenunesa, Kyba, Lwapa,
LUMANHAPA U KOHYCA.

3.7. BekToOpbl.

3.7.1. BekTtop. AnuHa (Moaynb) BekTopa. KoopanHaTbl BeKTOopa. PaBeHCTBO BEKTOPOB.

3.7.2.  OnepaumMu Haf BEKTOpaMW: YMHOXEHWEe Ha 4uC/o, CNOXEeHWe, pasnoXxeHue,

CKansipHOe NPOU3BEIEHNE. YTON MEXY BEKTOPaMU.

4.



14. 3nB b. . 3agaun K ypokam reometpumn: 7-11 kn. Cr16.: MeTtpornud; Bukrtopus
nntoc, 2012.

15. LWapbirnH N. ®. M'eometpus. MnaHumeTpus: 9-11 kna. M.: Opoda, 2001.

16. Mpaconos B. B. 3agauv no nnaHumetpun. M.: MUHMO, 2006.

17. Bcepoccuiickas onMMnunaga LWKOMLHUKOB Mo MaTeMaTuke: 1993-2009: 3agaun u
pewweHus / nog pea. H. X. AraxaHosa. M.: MUHMO, 2017.

VHTepHeT-pecypcebl:

1. http://spbu.ru (oduymansHbIin cant C6ry)

2. https://abiturient.spbu.ru (oduymnanbHbIiA cakT ans noctynatowmx B Criery)

3. http://agym.spbu.ru (othmupmanbHblii canT AkageMuyeckoi rumHasuy Criery)

4. http://rsr-olymp.ru  (ouumnanbHbIin - calT  POCCMIICKOTO  COBETa  ONIMMMMWAL,
LLIKO/IbHVUKOB)

5. http://olympiada.spbu.ru/ (othmupmanbHbli canT onMmnmasbl WKonbHNUKOB CI6ITY)

6. http://problems.ru (TemaTnyeckas KonMekums 3agay no mareMaTuke ¢ peLleHnsIMU
MLIHMO)

7. http://olimpiada.ru (c60pHMKM 3afaHmnin Bcex aTanos onumnuag BOLL n PCOLL 3a
nocnegHue rogpl)

8. https://math-oge.sdamgia.ru/.ru (o6pasoBaTenbHbIn MopTan ANd MNOATOTOBKU K
3K3ameHam)

PA3ZEN I1l. AEMOHCTPALIMOHHbIV BAPUAHT
CTpyKTypa 3K3aMeHaLMOHHOIro BapnaHTa
3agaHue coctouT K3 7 3agad. OTBeTaMM Ha 3afayv ABNAKOTCA YMcna UAM Habopbl yuncen,
KOTOpble HY)XXHO OYyeT BBECTU B OTKPbLIBAIOLLLEECS MOJe Ha IKpaHe.
[ns peweHns Bcex 3aday [OCTATOYHO CBEAEHWI, COAepXawuxcs B Yy4yebHMKaxX no
mMaTemMaTMyeCKUM AnCUMNIVHAM, BK/IOUYEHHbIX B PeaepasibHbIi nepedeHb yuebHuKos 2023.

KpuTtepuu ougHMBaHUSA
Kaxxpaaa n3 3agay 1 n 2 oueHnsaetcs 0 unm 5 6annos.
Kaxkaaa n3 3agay ¢ 3 no 7 oueHusaetcs O uav 6 6annos.
MakcrmanbHoe umncsio 6annos 3a Bee 3agaHune — 40 6annos.

Mpumep 3agaHnii

1. Haiigure 3HadeHve Boipaxenus (v20 —180)" + (5v2)" (5 6annos)

2. PelunTe HEPaBEHCTBO =~~~ = FZT™E I (5 Gas/IoB)

3. B cocyg, copepxawmii 13 nutpos 18%-ro BOAHOrO pacTBopa BeLecTsa, f406aBuan NATh
NATPOB BOAbI. HalianTe KOHLEeHTpaumo Nony4YmBLLErocs pacTeopa. (6 6annos)

4. Haiignte KaTeTbl MPAMOYrO/IbHOrO TPeyrojbHUKa, €ecnu paguyc ero  OnucaHHOM

OKPY)XHOCTM paBeH 6,5, a paguyc BNMCcaHHON OKPY>XHOCTW paBeH 2. (6 6anno.)

5. B reomeTpryeckoii Nporpeccum NaTb NMONOXKMUTENbHbIX Y/IEHOB, NEPBbIA N3 KOTOPbIX PaBeH
1,5, a nocneHWin paBeH 24. Haignute cyMMy YfIEHOB 3TOI nporpeccun. (6 6an1oB)

6. PewinTe ypaBHeHne vx + 3 = —x — 1 (6 6as1110B)
v 3
7. HalignTe KoopamHaTbl BCeX TOYeK rpamka YHKUMU v = x + =, HaXOAsLLMXCA OT ocu
k4

abcumcc Ha paccTosiHum 4. (6 6an110B)



PYCCKWW A3bIK
PA3ZIE/ |. TEMATUYECKOE COAEPXXAHUE

1. Opdporpadcus

Opdhorpamma. YnotpebneHue rnacHoix 6yks W/bl, A/A, Y/KO nocne wunawmx u L.
Ynotpe6neHune rnacHbix 6yks O/E nocne wunawmx v L. Ynotpe6neHne b u b.

MpaBonucaHve KopHeld. [lpaBonucaHWe TrNacHbIX B KOpHe cnoBa: 6e3yfapHbIX
npoBepsieMblX, HEMpPOBepsAeMbIX W yepegyrowmxcs. MpaBonucaHne COrnacHbIX B KOpPHe CNOBa:
3BOHKUX/TNYXNX; HEMPOU3HOCUMbIX, YABOEHHBIX COTacHbIX.

MpaBonucaHWe npucTaBok. MpUCTaBKM C TPagULMOHHLIM YCTOMYMBLIM HanNUcaHUeM.
MpucTaBKM C YepefoBaHMEM COrMIaCHbIX: MpuUcTaBkn Ha 3-, C-; NpUCTaBKU C YepeLoBaHUEM
rnacHbIx PA3-/PAC-, PO3-/POC-. Mpuctasku MNPE-/ NPU-.

MpasonucaHve cyunKcoB. be3ynapHble rnacHble B Cypdukcax CyLwecTBUTeNbHbIX; -H-/-
HH- B cyLuecTBUTENbHbIX. Be3yaapHble rnacHble B cyddmkcax npunaratensHblx; cypoukenl -K-,
- CK- B KayeCTBeHHbIX WU OTHOCUTENbHbLIX NpunaratenbHblX; -H-, -HH- B MOMHLIX U KpaTKMX
(hopmax npwunaratefibHbIX. nacHble nepeg cyddukcom -J1 B rnaronax npoLUefLiero BpeMeHu.
"nacHble B cy((hmKcax NpmyacTUii HacTOSLLEro U npoweaLlero speMenu; -H-/-HH- B NonHbIX v
KpaTKux (hopMax npuyactui, -H-/-HH- B Hapeumsx.

MpaBonucaHve OKOHYaHWiA. MafeXXHble U PoLOBble OKOHYaHWsA. besydapHble rnacHble B



3HaKM NpenuHaHua B 6eCCOK3HOM CNOXKHOM npeaIoXXeHnn.
3HaKM NMpenuHaHna B CIOXKHOM NPEeAI0XEHMMN C PasHbIMU TUNaMKU CBA3K.

3.Peub
"paMmaTmyecKas NpaBUIbHOCTL PEYN.

PASAE/ Il. PEKOMEHOYEMAA TINTEPATYPA
OcCHOBHas yyebHas nuTepaTypa:
1.



npenuHaHns;

2)  3afaHue, NO3BONAIOLLEE MPOBEPUTL YMEHWNE NOHUMATb UH(OPMALMIO NUCbMEHHOMO
BbICKa3blBaHWs (Le/In, TeMbl, SBHOM W CKPbITON MH(OpMaLmKn): abUTypUeHT JO/MKEH BbIopaThb U3
NPeL/IoKeHHbIX BapraHTOB BePHbIe 1 yKasaTb UX HOMep.

KpuTtepuun ougHMBaHUSA
Mpy BbINONMHEHUW 3aflaHWii UCNONb3YWTe TeNeByD WA KanwuaispHyl PpyuyKy C
YepHbIMW YepHUIaMu, NULKUTE KPYMNHO 1 pa3bopunso. Hepa3bopumsoe HanucaHue alo, e/s,
CNUTHOe/pasfenbHOE U NP. CHUTAETCH OLUMOKOA.

Kputepun oLeHNBaHNA BbIMOMHEHMA 3a8aHNA Ne 1:

3a BbInonHeHune 3agaHusa Ne 1 Haumcnsetca ot 0 fo 8 6annos. Kaxpas opdorpaduryeckas
VAN NYHKTYaUMOHHas OLInMbKa — MUHYC 1 6ann.

MakcvmasibHoe KonnyecTBo 6asinios — 8 6asos.

Konnyectso owm60oK ‘ Konunuectso 6annos



TeKCTa, yKazaHo (Lnppoii) BepHO

BbiCKa3blBaHWs, He COOTBETCTBYHOLLME 0
TeMe  (COAepXKaHWK)  TekcTa,  yKasaHbl
(umppamun) HeBepHO

MakcumasnibHoe KonmnyecTBo 6annos — 2 6anna.
MaKcumasibHOe KONM4ecTBo 6a/1/10B 3a BCo paboTy — 10 6as110B.

Mpumep 3aaHUi
3apnaHune Ne 1 npeacTasnseT coboil TekCcT o6bemMoM 120-150 c€nos ¢ NponyLieHHbIMU B
cnoeax GykBaMy ¥ MPOMYLLEHHbIMW 3HaKaMW MpenuHaHus 1 oueHneaeTcA oT 8 fo O 6annos.
MepenuwmnTe TeKCT, BCTAaBNAdA, rge 3TO Heob6X0AWMO, MpOnyLeHHble OyKBbl W 3HaKM
npenuHaHusa. 3aTem coTorpadmpyinTe ero u 0TnpasbTe Ha NMPOBEPKY.

B Hawe Bpemsi 6yaunbHUK 00bluHas Belb. OfHaKo uctopus OyaubHWKA HacUMTbIBAET
HECKO/IbKO CTO/METUIA.

MepBbli 6YANNLHUK 6bIN «BOAAHLIM». Ero n3obpen gpeBHerpeveckuii gmnocod MnaToH um
MCMO/b30BaJT YTOObLI CO3bIBaTb CBOMX YYEHMKOB Ha 3aHATUA. ITOT OYAUIbHUK COCTOAN U3 [BYX
cocyaoB coeuHe(H,HH)...bIX MeXay coboi. B BepxHWUIA HamMBanacb BOAa, KOTOpas, MefeHHO
BblTeKasd, BbITECHANMA BO34YyX W3 HWXXHEro cocyda. BbITECHA...MblA BO3AYX YCTPeMANCA K
NPUCOEANHEHHON K cocyaaM (hieiTe. Ycbilwas 3BYKN (PNeiTbl, YHEHUKW CNELUWN Ha 3aHATUS.

NTanbsiHCKMIN XYOOXHUK W Y4eHblid JleoHapao fa BuHuM ToXe u306pen yCcTpoincTeo
KOTOpPOe MOXHO cuMTaTb npoobpasom OyaubHWKa. OHO COCTOANI0 U3 ABYX cOCydoB. Boga no
Kanne CTeKana M3 BEPXHEro cocyda B HWKHWWA, COeLUHEHHbIN C MeXaHW3MOM, MOAHMMAaBLLNM
HOIW CMNALLEro YesioBeka.

MepBbIi MeXaHUYEeCKUIA BYANNbHUK Obln M306peTéH B 1787 rogy. Ha HEM (HE)BO3MOXHO
Ob1/10 BbICTABNATb BPEMSA 3BOHKA, TaK KaK MexaHu3M 3BOHWU/ TO/bKO B 4 Yaca.

B 1931 rogy n3obpenu 6yaunbHUK C BO3p...CTatoWeld rpOMKOCTbIO 3BOHKa, a B 1956 —
MEXaHM3M C (OYHKLMEN OTNIOXKEHHOTO NPOBYXXAEHMS.

3agaHme Ne 2 oueHumBaeTcAa oT 2 fgo 0 6annoB. HaiguTe npeano>keHue ¢
rpaMmaTN4ecKon OLLMOKON. 3anuLLNTe UCMPaB/eHHbI BapuaHT.

1. B 3TOIn KHUre aBTOpP PaccKasbiBaeT O CBOEM OTLe U O TOM, KakK CMOXMWNach ero
XKU3Hb.

2. MogHUMasicb MO JNIECTHWLE Hallero CTaporo [JoMa, Ha MeHs Hax/bIHyw
BOCMOMMUHAHUS.

3. ELIE pa3 HaNMoOMMHa0 Bam O CPOKax Caum TeCTOB.

MEPEYEHb 1 NMOPAAOK YUETA UHANBUAYANbHBLIX JOCTUXEHWI

MepeyeHb NHANBUAYANbHbIX KpuTepuii oLeHnBaHMS Konuuectso
AOCTVKEHWNIA HauuncnAemMbIX
6annos




Yuactue B onumnunagax BCOLL no
Xumuu, onumnuagax PCOLL [11
YPOBHS, YTBEPXAeHHbIX [prKa3om
MuHUCTEPCTBA HAayKMN W BbICLLErO
o6pasoBaHms 0T 28.08.2023 Ne823

[OKyMeHTbl, NogTBeEP>KAatoLLme
yyacTue: Halmuve CBeAeHWi B
3NeKTPOHHbIX 6a3ax faHHbIX,
CepTUdMKATDI U AUMNOMbI

MakcumasnbHbIi 6an no gaHHomy
pasgeny — 20 6ainos. B cnyyae
npeLoCTaBNeHNs AUNIOMOB [BYX U1
6onee onumnuag 6annbl N0 HUM
CYMMUPYIOTCA A0 JOCTUKEHUSA
MakcumanbHoOro 6asina no gaHHomy

pasaeny

[Mpwn3epbl perMoHanbHOro aTana
BCOLW

15 6annos

Mobeantenn MyHULMNATLHOTO
a3Tana BCOLW

3 6anna

Mobeantenn OnuMnuag
LLIKONbHNKOB 3 YPOBHSA MO XMW
13 MepeyHs PCOLU

10 6annos

Mpu3epbl Onnmnuag, WKoNbHNUKOB
3 YPOBHSA N0 XUMUK 13 lNepeyHs
pPCoLWl

5 6annos

YyacTtue B OUYHbIX
06pa3oBaTesibHbIX U NMPOEKTHbIX
cmeHax OL, «Cupuyc» no xumnu

MpepocTasnaTCA KONum
[OKYMEHTO0B, MOATBEP>KAAOLLIMX
yyacTue n nponib CMeHbI

MakcumanbHbIin 6ann no gaHHoMy
pasgeny — 20 6annos. B cnyyae
npeAocTaBneHns AUNIOMOB [ABYX U
6onee onumnuag 6annbl N0 HUM
CYMMUPYIOTCA 40 AOCTUXKEHNS
MaKCuManbHOro 6anna no gaHHomy

pasgeny

YyacTue B paboTe O4HOIN CMeHbI

10 6annos

Yuactue B 2023-2024 y4e6HOM
rogy B (hefepaibHbIX KOHKYpcax
nccnefoBarte/ibCKmux pabor,
HaYUHbIX KOH(epeHLUAX
LUKONIbHMKOB MO XUMUN 13
MepeyHs MeponpuATUA,
yTBePXAeHHbIX Mpukasamm
MwuHucTepcTBa HayKu Poccriickoi
defepauun 1 BbiCLLETO
o6pasoBaHus oT 28.08.2023 Ne823
1 MyHUCTEPCTBa NPOCBELLEHUA
Poccuiickoli depepayum ot
31.08.2023 Ne649

MpegocTaBnsoTCA Konuu
NOKYMEHT OB, NOATBEPXKAAIOLLINX
yyacTue

MakcuManbHbIi 6ann no gaHHomy
pasgeny — 10 6annos. B cnyyae
NpefoCTaBNeHNs AUNIOMOB [BYX M1

Mo6eanTenb, Npr3ep 0gHOro
MEPONpPUATHS

10 6annos

YuacTue B 0JHOM MEPONpPUATUN

5 6annos




6onee onumnuag 6annbl N0 HUM
CYMMUPYHOTCA 0 AOCTUIKEHNS
MakcumanbHoro basina rno gaHHomy

pasgeny

YyacTue B 2023-2024 y4e6HOM MobeamTenn MeponpusaTUii 10 6annoB
rofly npogeccroHaIbHbIX BCEPOCCUICKOr0 YPOBHS B SINYHOM
MepOnpUATUAX nepBeHCTBe
MEeXPernoHaibHOro n
BCcepoccuiickoro ypoBHs (KoHKypc Mpr3epbl MEPONpPUSTUIA 7 6a/IoB
obyuarowmxca CYHLles BCEPOCCUIACKOr0 YPOBHS,
«[NepcnekTrBa», onMMnuaga no6eauTenn MeponpuaTmii
Criery no MEXXPErmoHaIbHOTO YPOBHS B
TeXHOMPeANPUHNMATENbCTBY, IMYHOM NEPBEHCTBE
Start-up, Skills-up, World Skills, Mo6eaUTen MeponpusaTHiA 5 6a/IN0B
BXTLmnT.N.) BCEPOCCUIACKOro YPOBHS B
KOMaHJHOM 3a4eTe
MpefocTasnAtoTes konuu Mpu13epbl MeponNpUATU] 3 6aina
AOKYMEHT OB, MOATBEPHAAIOWNX | peannccniickoro ypoBHS,
ydacTue nobeauTeny MeponpuaTuii
. MEeXPermoHaibHOro ypoBHS B
MakcmManbHbIA 6ai no gaHHoMy KOMaHJHOM 3a4eTe
pasgeny — 10 6annos. B cnyyae
npefocTaB/eHns AUNIOMOB ABYX U [pY3epbl MEponpUATHA 1 6amn
6onee onumnuag, 6asnbl Mo HAM MEXPErVIOHabHOTO YPOBHS,
CYMMUPYIOTC5t 0 A0C TIKEHMA nobesuTenIn MeponpuUATIIA
MakcumanbHoro basina no gaHHomy DETVIOHa/ILHOTO YPOBHS
pasgeny
YyacTtune B Onumnuage Mpu3epbl Onnmnuagsl No XMMNn 15 6annoB
AKaIeMNYECKON TMMHAa3NN UM.
[.K. ®agpeesa CMo6ry
MpegocTasnAnTCA Konuu
[AOKYMEHT 0B, MOATBEP>KAAOLLNX
yyacTwve
YunTblBaeTCSA TONbKO OAMH
[AOKYMeHT. Mpu npefocTasneHnm
ABYX 1 60nee 6annbl He
CyMMUPYHOTCA
YuacTtue B Mto6bIx Onumnuagax Mobeantens nnm npusep 10 6annoB
PCOLU n BCOLW no 3aKHUUTENBHOIO 3Tana
AVCLUMNIMHAM, OT/IMYHBIM OT onumnuagbl BCOLL nnu
XUmMnn onnumnuagb! 13 MNMepeyHs PCOLL |
n 1l ypoBHA
MpegocTasnaATCA KONum
AOKYMEHTOB, NOATBEPXKAAWAX  "MoGennTens unm npusep 5 6an/os
ydacTue onMMnnagbl 13 Mepeyuns PCOLL
111 ypoBHs
YunTbIBAeTCA TOMbKO OANH
JOKyMeHT. Mpy npegocTasneHnm
[BYX 1 6oniee 6an/bl He
CYyMMUPYOTCA
YuacTtue B t06bIX, 3a 5 6annos

NCKNHOYEHNEM CMEH NO XUMWWN B




nporpammMax OLL «Cupnyc»

[NpepocTaenaTCA KONun
[LOKYMEHTOB, NOATBeP>XKAatoLLMX
yJyacTue

YunTblBaeTCA TONBKO OAUH
[OKYMeHT. [Mpyn npegocTasneHnu
[BYX 1 6onee 6an/bl He
CYMMUpPYIOTCH

CnopTVBHble JOCTUXKEHUA
MEXAYHapoLHOro 1nm
(hefiepasibHOro YPOBHS.

[OCTXEeHNS B 061acTy Ky/bTYpbl
1 UCKYCCTBA MEX/YHapOAHOrO,
(hefiepasibHOr0 MNK PErMoHaIbHOTO
YPOBH$I

MpegocTaBnsaoTCA Konum
[OKYMEHT OB, NOATBEPIKAAIOLLINX
yyacTue

YunTbIBaeTCA TONLKO O4MH
AOKyMeHT. Mpy npegocTasneHum
ABYX 1 60nee 6annbl He
CYyMMUpPYOTCA

JoCTmxeHns mexayHapoaHoro
nnn gefepanbHOro YpoBHS

5 6annos

[OCTKEHNS permoHanbHOro
YPOBHS

3 6anna

BnageHne MHOCTpaHHbIMM
A3blIKamMu Ha YPOBHE,
MpeBbILIALLEM TPe6oBaHMS
@I OC 0CHOBHOrO 06LLEro
06pa3oBaHus

[lOKyMEHTbl, NOATBEP>KAAtOLLME
BMafleHNe NHOCTPaHHbIMM
A3bIKamu.

YunTbIBaeTCA TONLKO O4MH
AOKyMeHT. Mpy npegocTasneHum
ABYX 1 60nee 6annbl He
CYyMMUpYOTCA

Al/A2

2 6anna

B1/B2

3 6anna

1. YYeT nHanBmayanbHbIX AOCTMXKEHWNIA OCYLLLECTBAETCA NOCPEACTBOM BKIHOYEHNS 6anios
3a MHAMBUAYabHblE AOCTVDKEHWA B CyMMY Oan/ioB 3a BCTYMNUTE/IbHOE UCMbITaHWe Hapsagy C
6as110M 3a MUCbMEHHbI KOMM/IEKCHbIA 3K3aMeH.
2. YUnTbIBAKOTCA TO/IbKO LOCTMXEHUS, NoNyYeHHble B 2023/24 y4ebHOM rogy, ecv MHOE He
NpeLyCMOTPEHO B MEPeYHe NHANBUAYaNbHBIX LOCTUXKEHIA.
3. Mpy HanMuMK y MOCTYNAKOLEro HECKOIbKUX WHAMBUAYASIbHBIX AOCTUMXKEHWIA OAHOMO
B1Aa, Gannbl HAYUCNAKTCA TONbKO 32 OAHO WHAMBMAYaSIbHOE [OCTWDKEHWE, €CiM WHOe He
NpeLyCMOTPEHO B MepeyHe UHAUBUAYAIbHBIX LOCTUXKEHUIA.



