MPOFPAMMA MUCBMEHHOIMO KOMM/IEKCHOMO 3K3AMEHA [1/14
MOCTYMAIOLWMX B CAHKT-METEPBYPICKUI TOCYAAPCTBEHHbIN
YHVIBEPCUTET HA OBYUYEHWE MO OCHOBHOW OBPA30OBATE/IbHOW

MPOrPAMME OCHOBHOIO OBLLEMO OBEPA3OBAHUS «BUOMOMNS U XMUS»

(9 KITACC) B 2024 FTOAY

COCTAB MMCbMEHHOIO KOMIMTEKCHOIO 3K3AMEHA

Mpeamet KonuyecTtBo 6as1108B 3a Mpofo/MKNTENBHOCTD
npeamet BCTYMUTE/IbHOIO UCMbITaHUA
1 Buonorunsa, Xumus 100 (50, 50) 90 MUHYT
2 MaTtemaTnka 40 60 MUHYT
3 PyccKnii A3bIK 10 30 MUHYT

MepeyeHb 1 MOPSAJOK yyeTa MHANBUAYASIbHBIX JOCTUXKEHWI YKa3aH B KOHLE OKYMEHTA.

BNONOIMN4A

PA3OEN I. COOEPXKAHVME OCHOBHbIX TEM
1. buonorus kak Hayka. Metogb! 6uonoruu.
1.1. Ponb 6uonoruv B hopmMrpoBaHUM COBPEMEHHOW eCTECTBEHHOHAYYHON KapTUHbI MUpa,
B MPaKTUYeCKOW AeAaTeNbHOCTU ftofeit. HabnogeHne, onucaHue, U3MepeHne BMOoNornyeckmx
0OBLEKTOB.

2. OCHOBHbIE MPU3HAKM XXMBbIX OPraHN3MOB.

2.1. KneTouHoe CTpoeHMe OpraHM3MOB Kak 40Kas3aTe/IbCTBO MX POACTBA, e4UHCTBA XKMBOM
npupogb!l. Bupychl — HEKNETOUHbIE (DOPMbI XKN3HW.

2.2 OHOK/ETOUYHbIE N MHOTOK/IETOUHbIE OPraHn3Mbl. TKaHW, OpraHbl, CUCTEMbl OpPraHoOB
pacTeHWIA N XXMBOTHBIX.

3. PazHo06pa3me opraH14eckoro Mupa.

3.1. UapctBo baktepun. Ponb GakTepuii B MpUpoAe, XXWM3HU 4YenoBeka. baktepum —
BO30YyAMTeNN 3a60/1eBaHNIA PaCTEHWIA, XXMBOTHBIX, YeN0BeKa.

3.2. UapctBo Ipubbl. CTpoeHue, nuTaHue, pasHoobpasve. PasMHOXEHWEe LUNAMOYHbIX
(6a3namanbHbIX) rprboB.. MNnecHeBble rPUbLI: TPUG-MyKop, rPUG-NeHNUMNN. JpoXKeBble rPUbbI.
[pn6bI-napasnTbl: 3ab60MeBaHNSA >XMBOTHbLIX, PacTeHWIn U 4YeslioBeKa, Bbi3blBaeMble rpubdamu.
MoHATKE cmbrosa. Mukopusa.

3.3. JlnwariHnkun. BHellHee CTPOEHME: KyCTUCTble, IMCTOBATbIE, HAKUMHbIE NLLAKHNKN.
BHyTpeHHee CTpOeHWe: B3aMMOZeCTBME BOLOPOC/IEN U rpMOOB B COCTaBe C/OeBULLA

NVWariHnKa. Pa3MHOXEHNE, 3Ha4YEHNE NNLLIANHMKOB.

3.4. LlapcTBo PacteHus.






Hwke yKa3aHbl OCHOBHble TAKCOHbl MHOTOK/IETOYHbIX 6€CMO3BOHOYHbIX YKMBOTHBIX U UX
0COGEHHOCTM, Ha KOTOpbIE CNnefyeT 06paTuTb 0CO60€ BHUMaHUE:

Tun K1LLeYHoNoNOCTHbIe Kak rpynna HA3LWMX MHOFOKNETOUHbIX XXMBOTHbIX.

CTpOeHME KMLLEYHOMOMNOCTHLIX Ha npumepe rnapbl. OCOBEHHOCTM XXM3HEHHONO LMKNA
MOPCKMX KMLLEYHOMONOCTHbIX: YepefoBaHMe MOKONEHWI MOMMNOB 1 MeAys3.



4.4. OnopHo-gBuratenibHad cuctemMa W AsvXeHue. OCHOBHblE 3/1eMEHTbl  OMOpPHO-
[BUrare/ibHON CUCTEMbI YeI0BEKa, CTPOoeHMe ckefeTa. OCHOBHbIE TUMbl KOCTEN U UX COELUHEHUIA.
CTpoeHve MbiWwy, ¥ UX QYHKUMM. OCOGEHHOCTU OMOPHO-ABUraTe/lbHON CUCTEMbl Ye/IOBEKa,
CBAI3aHHbIE C NPAMOXOXKEHNEM.

4.5. TlutaHve n nuweBapuTensHas cucteMa. OTAenbl NULLEBAPUTENIbHOW CUCTEMBI, WX
(OYHKLMW.

Ponb (hepMeHTOB B nNuLieBapeHUW. [WUrMeHa OpraHoB MULLEBAPEHNS, MNPUHLMNbI
paLnoHaIbHOro

nUTaHA.

4.6. CeppeyHo-cocygucTad cuctema. [lOHATME BHYTPEHHEN cpefbl oOpraHu3Ma, ee
COCTaB/ALLME: KPOBb, MM A M TKaHEBas XMUAKOCTb. 3HaUeHVEe NOCTOAHCTBA BHYTPEHHEN Cpefbl
W ero nopgepxxaHue. nasma KposW, (POPMEHHbIE 3/1EMEHTbI KPOBU: CTPYKTypa U (PYHKLMK.
Mpynnbl kpoBu. IMmyHUTeT. CTpoeHMe cepeqHO-COCYANCTON CUCTeMbI. BonbLLON 1

Masblil Kpyru KpoBoobpalleHns. MrneHa cepLeqHo-cocyamncTon CUCTeMbI.

4.7. Ta3006MeH W pbixatenbHad cuctema. CTpoeHve U (PYHKLMOHMPOBaHME OpraHoB
AblXxaHus. 3HayeHne ra3oobmeHa. M'rneHa opraHoB AbIXaHus.

4.8. BblgeneHve. CTpoeHWe MOYEBbIAENNTENBHON CUCTEMbI  4YenoBeka. OpraHbl
MOYEBbIAENNTENbHON CUCTEMbI U UX (YHKUMW. POnb Apyrnx CUCTEM OpraHoB B BblfefleHNM
MPOAYKTOB MeTabonmn3ma.

4.9. PasMHOXeHMe 1 pa3BuTMe. MyXCKas M >KEHCKas MofioBasi CUCTema, CTPOeHue u
(OYHKLMN.

dopmupoBaHMe MOMNOBbIX K1eTOK. OCHOBHble 3Tanbl WHAVBUAYaNbHOrO Pa3BUTUSA
4e/I0BeYeCKOro opraHmsma. HacneacTeeHHble 3a601eBaHNA, UX MPUYNHBI U MPeAYNPeXXaeHNe.

4.10. Tlpvembl OKa3aHWA MepBOM  AOBpadebHOM  MOMOWM MNpWU  OTpaB/EHUN
HeKa4yeCTBEHHbIMU

NpoAyKTaMun, ALOBUTHIMU TpubamMyM M pacTeHWUSMM, YrapHbIM ra3oMm, MNpu CrnaceHum
yTONaloLLero,  KPOBOTEYEHWSAX,  TpaBMax  OMOPHO-ABUraTeNlbHOM  CUCTEMbl,  OXOrax,
06MOPOXeHMAX, MOBPEXAEHNN OPraHOB 3pPEHUS.

5. B3aMmOoCBs3b OPraH1M3MoB 1 OKPYXKatoLLeld cpespl.

5.1. BimsaHve akonornyeckmx (hakTopoB Ha opraHu3mMbl. B3avMogencTBue pasHbiX BUAOB.
Ce30HHbIe N3MEHEHMS B XXMBOW NpUPOSeE.

5.2. DKocucTeMHasa opraHun3auus X1eoi npupodbl. Ponb nponssoguTeneid (NPoayLEeHTOB),
noTpeéutener (KOHCYMEHTOB) W paspylumTenein (peayueHTOB) OpraHUMYecKMX BeLLECTB B
aKocmcTemax 1 0becrneyeHnn NOTOKa IHePrumM U KPyroBopoTa BELLLECTB B MPUPOLE.

5.3. Ponmb 4enoeeka B 3KOCUCTEMAaX. JKO/MOru4yeckme npobnemsl. [locnenctsms
[eATeNbHOCTI YeNoBeKa B IKOCUCTEMAX, BIUSHME COOCTBEHHbIX MOCTYNKOB Ha XXMBbIE OpPraHn3mMbl
1 3KOCUCTEMBI.

PA3SLE I1. NCTOYHUKW NN TNTEPATYPA
OcHoBHas yuebHas nuTepartypa:

1. MaceyHuk B.B. Buonorus: 6akrepuu, rpubsl, pacteHus. 6 knacc. // M.: «poda.
2016. — 304 cTp.



2. NatrowwnH B.B., LWankuH B.A. // Buonorus. XXnsoTHble.7 Kn..// M.: «[poda,
2017.- 304 ctp. Konecos A.B., Maw P.A., benses WN.H. // buonorus. Yenosek. 8 kn.// M.:
«[potha», 2014.- 416 cTp.

3. MaceyHnk B.B., KameHckuin A.A., LLiseuos I'.I". // Buonorus. 8 k. // MNog pea.
MaceuHunka B.B.M.: «[NpocBseLLeHune», 2018.- 256 cTp.

[lononHuTenbHas yuyebHasi nuTepartypa:

1. bapabaHos C.B. Atnac. buonorus. Yenosek. M.: MNMpoceewieHne, 2007 nnu
npensgaHue 2019.

2. BepknH6mMT M.B., Uy6 B.B. Buonorus. kcnepumeHTa/IbHbIN y4ebHUK Ans
yyawmxcs 6 knacca// M.: MUPOC, 1992.

3. narones C.M., BepknH6nnT M.B. B1uonorunsa: NpoTUCTbI U XXUBOTHbIE: YYeOHble
maTtepuanbl anga yyawmxcsa 7—8 knaccos B 2 yactax. M.: MNPOC, 1997.

4, JonbHuk B.P., Ko3nos M.A. 3o0n0orus. becno3soHouHble. M.: N3gaTenscTBa:
ACT, AcTpensb,2002.

5. JonbHuk B.P., Ko3nos M.A. 3oonorus. Xopgosble. M.: N3patensctsa: ACT,
AcTpensb, 2002.

6. Teinop 4., MpuH H., CtayTt Y. buonorus: 8 3 T. // M.: BuHom. Jlabopatopust

3HaHui. 2013.

MNHTepHeT-pecypcebl:

1. http://spbu.ru (otmumansHblii caiut CMorry)

2. https://abiturient.spbu.ru (oduumansHbIin caiT Ana noctynatowmx B Crery)

3. http://bio.spbu.ru/bioclass (oduumanbHbIn calT 6KONOrMyYecKoro (akynbTeta
crnery)

4. http://agym.spbu.ru (ouumanbHbiin calT AKageMnyeckor rumHasmm Criery)

5. http://bio.spbu.ru/bioclass (cTpaHnuka 6uonorunyeckoro knacca AlC Croery)

6. http://elementy.ru (Hay4HO-NONYNSAPHbLINA CaNT O HayKe N € [OCTUKEHNAX)

7. http://bio.1september.ru/index.php (3nexTpoHHas Bepcusa >XypHana «buonorus»,
n30aTeNbCKUiA AOM «epBOe CEHTAOPA»)

8. http://rsr-olymp.ru  (otomymnanbHbIA - calT  PoCCMIMCKOro coBeTa  ONMMMMAL
LLIKONIbHMKOB)

9. http://olympiada.spbu.ru/ (oduumansHblin caiT onMMmnuabl WKobHUKOB CI6IMY)

PA3ZEN I11. AEMOHCTPALIMIOHHBLIN BAPUAHT
CTpyKTypa 3K3aMeHaLNOHHOIro BapnaHTta
BapuaHT cocTouT:
- 3agaHune 1 — 8 TeCTOBbIX 3afaHuiA.
- 3afaHme 2 — PacyeTHas 3afava.
- 3agaHune 3 — YcTaHOB/IEHWE NPaBU/IbHON MOCNeL0BaTE/IbHOCTU 0OBLEKTOB, AB/EHWN,
CTafnin npouecca.
3agaHue 4 — PaboTa ¢ MH(opmaLueil.

KpuTepumn ougHnBaHUA
- 3agaHue 1: 3a KaX[blid NpaBUIbHO BblOPaHHbIN (BEPHbIN) 1 3a KaXKAbIA MPaBUibHO He
BblOpaHHbIM (HEBEPHBIA) BapuaHT 0TBeTa HauucnseTcs 1 6asnn.



MakcrMa/ibHOe KO/IM4YecTBO 6a/ioB 3a OAHO TECTOBOE 3aAaHuve 5 6annoB.
MakcrmyM 3a 3agaHune 1 — 20 6annos.

- 3agaHue 2: 3a NpaBU/IbHBIA OTBET MO K&XXAOMY MYHKTY HauncnseTca no 2 6anna.
Makcumym 3a 3afaHne 2 — 10 6anos.

- 3agaHune 3: 3a MOMHOCTbIO MPaBW/IBLHO BbIMNO/IHEHHOE OAHO 3afaHue Haumcnsetca 10
6ann0B. MOMHOCTBIO NPaBWUILHO BbIMOHEHHBLIM CYATAETCA 3afaHue, rae pPeLleHue MOHOCTLIO
COOTBETCTBYET 3Ta/IOHY OTBeTa. EC/M OAMH U3 31EMEHTOB HaXOAWUTCA He Ha CBOEM MeCTe W
OTCYTCTBYET — CHUMaeTcsa 2 banna.

Makcumym 3a 3agaHne 3 — 10 6a1nos.

- 3agaHue 4: 3a KaXXblil NpaBU/IbHbLIA OTBET HaUMCNseTes 2 6anna.
Makcumym 3a 3afaHne — 10 6an1nos.

CymMmapHbIii 6ann 3a pasgen buonorusa — 50 6annos.

Mprmep 3agaHU

3agaHue 1.
8 TeCcTOBbIX 3afaHW.

TecToBble 3aflaHNSi C MHOXECTBEHHbIM BbIGOPOM OTBETOB MO pasaenam 6akTepun, pacTeHus,
rPUGhI, XIBOTHbIE, BVONOTUS YenoBeka
Mpymepbl NOA0GHbIX 3aAaHuii U NpaBuna 060CHOBaHNS NPUBEAEHBI HUXE.

1. BblbepuTe BCe NpaBUsibHble BapMaHTbl OTBETOB. 19 KNETKM (DOTOCUHTE3NPYIOLLEN TKaHW
NNCTa pacTeHns XapakKTepHO Hanuue:

a) KNETOYHOM CTEHKM

0) KNeTo4YHOro Agpa

B) LMTONNA3MbI

r) remornobuHa

) X710poniacToB

MprMep 060CHOBaHMS OTBeTa:
KneTkn hoTOCMHTE3NPYHOLLEN TKAHN TIMCTA — XXMBble PaCTUTENbHbIE KIETKM, CMOCOOHbIE K
(hOTOCMHTE3Y; [ANA  PacTUTENbHbIX KNETOK XapaKTePHO HaaMuMe KNETOYHOM  CTEHKM;



2. Kakve XuBble K/ETKM B HOpMe 0061afatoT OfMHapHbIM (ranfiouMgHbIM, N) YUCIOM
Xpomocom?

a) MameTbl Xabbl.

6) KneTku KopHs ranku.

B) KneTku nucTa ogyBaHumMKa.

r) Knetku nucra mxa.

4) KneTku 3apocTKa NanopoTHMKa.

Mpumep 060CHOBaHMA 0TBETA:

rannonaHbIM HabopoM XPOMOCOM 006/1a4al0T rameTbl XKMBOTHBIX, MO3TOMY BapuaHT «a»
BepeH. Purasika 1 ofyBaHUMK — LLBETKOBbIE pacTeHWs, UX IMCT U KOPeHb — YacTu AUNIONLHOIO
CnopoguTa; 3Ha4YUT, BapuaHTbl «6» N «B» HeBepHbI. JICTOCTeOeIbHOE pacTeHne Mxa — 3TO,
Haob0opOT, raMeToUT, ero KMeTKN ranjongHbl, N03TOMY BapUaHT «I» BEPEH. 3apOCTOK Y BbICLLNX
CMOPOBbIX — MAaNoOPOTHMUKOB, N1ayHOB, XBOLLEN — 3TO raMeTO(UT, ero KNeTKN TakxkKe ranjiougHbl
BapPUaHT «/}» BEPEH.

MpaBUNbHbIN OTBET: a, I, 4.

3. Cpeay ABYLOMbHbBIX paCTEHWIA BCTPEYatoTCs:
a) OgHonosble

6) CyKKYNeHThbI

B) A4oBUTHIE

r) O4HOK/IETOUHbIE

1) BeTpoonbinsemble

MpaBWnbHLIN OTBET: 4, 6, B, 4.

4. Cpefon >Xene3 4enoBeka, HernoCpefCTBEHHO YYaCTBYHOLMX B MULLEBAPEHUN, MOXHO
YMOMSIHYTb:

a) MogkenyaouHyto

6) MosnoyHyo

B) [NpeacTarenibHyt0

r) MeyeHb

n) M'mnodus

MpaBW/bHLIN OTBET: &, T.

3agaHwue 2.
PacueTHasa 3agava.

Mpy KONMYECTBEHHOM MCCNefOBaHUN (hayHbl GECTIO3BOHOYHbLIX XXMBOTHbIX Ha Y4eTHOM
nnowaake 6biM BCTPeYEHbl CrefytoliMe B3POC/ble OPraHU3Mbl: 2 CKOPMMOHA, 5 naykoB-
CKakyHoB, 3 6a6ouku, 4 Myxu. OnpeaennTe MakCManbHOe KOMMYECTBO YKa3aHHbIX B TabnuLie
37IEMEHTOB TeNla, KOTOPOE B CYMMe MOXHO OGHApYXMTb Y BCEX GECMO3BOHOYHbLIX Ha 3TOl
MAoLWaaKe. 3anoHUTE NYCTble AYENKN TabnuLbI.

Ne 3NeMeHTbl Tena Kon-Bo 3/IEMEHTOB
Tena

1 KoHeyHOCTH, cnyxKallue Ans nepemeLLeHns




Pa3BunTble Kpbinbs
Xenuuepsbl
J1eroyHble mMeLLKu
CnoxHble ((haceTo4HbIe) rnasa

gl bl wnN

MprMep 060CHOBaHMA OTBeTA:

1. KoHeYHoCTK, cnyxaluue 418 nepeMeLeHmns, — 3TO XOA4W/bHble KOHEYHOCTU. OHY eCcTb
Yy BCEX MepeyncrieHHbIX Gecro3BOHOYHbLIX. Y CKOPMMOHOB M MayKoB MO 4 napbl XOAUbHbIX
KOHeyHocTel (2 X 4 + 5 x 4 =28 nap), y 6ab6oyvek n Myx — no 3 (3 x 3 +4 x 3 =21 napa), BCero —
49 nap, T. e. 98 X0AWNbHbIX KOHEYHOCTENA.

2. Pa3BuTbIe Kpblibsi CTb TOMBKO Y 6aboyek 1 myx. MNpu atom y 6aboyek no Ase napsbl
KpbinbeB (2 x 3 =6 nap), a y Myx — Mo oAHo (BTopas napa npeobpa3oBaHa B XyXokanblia) — 1
x 4 = 4 napol. B cymme 10 nap, T. e. 20 pa3BUTbIX KPbI/bEB.

3. Xenuuepbl UMeTCA TOMbKO Y CKOPMMOHOB M MayKoB, Y KaXgol ocobu — no nape
xenuuep: 1 x 2+ 1 x5 =7 nap, nn 14 xenuuep.

4. JleroyHble MeLKN TakkKe MMEKTCA TOMbKO Y MayKoB W CKOPMWOHOB, HaceKomble (B
Hawem cnydae 6a604KM U MyXM) AbIlIAT TpaxelHON cucTemoi. Fpu 3TOM y CKOPrUOHOB NO
4 napbl NeroyYHbIX MELLKOB, a y NaykoB — Mo nape (2 x 4 + 5 x 1 = 13 nap), v 26 NeroyHbIx
MELLIKOB.

5. Y naykoobpasHblX npocTble rnasa. CnoxHble ((haceTouHble) rnasa, nNo nape, ectb y
HaCeKoMbIX, T. €. y 6ab0oueK 1 MyX: 2 X 3 + 2 x 4 = 14 (haCceTOUHbIX nas.

MpaBW/bHbIN OTBET:

Ne ONnemMeHTbI Tena Kon-Bo 3/1EMeHTOB
Tena

1 KoHeuHoCTH, cnyxalliye ana nepemeLLeHms 98
2 Pa3BuTble Kpbinbs 20
3 Xenuuepsol 14
4 J1eroyHble mMeLLKu 26
5 CnoxHble ((haceTouHbIe) rnasa 14

3afaHue 3.

YCTaHOoBMEHNE MNpPaBUIbHOW MNoOCNefoBaTeNbHOCTU 00bEKTOB, SBMEHWW, CTaaui

npotecca.

B AroguuHyto MbIWLy YenoBeKa BBE/M NIEKAPCTBO, KOTOPOE AO/MKHO MOAEeNCTBOBATbL Ha
KNEeTKWN NeyveHn. Y CTaHoBUTE NpaBu/bHYIO MOCNeL0BaTe/IbHOCTb ABVXKEHUSA NOPLMN NIeKapCTBa B
KPOBEHOCHOW CUCTEME Ye/I0BEKA, HauMHas C MeCTa ero BBEAEHMNS 1 3aKaH4MBas NeYeHbHo.

1. JleroyHasa apTepus
MpaBoe npeacepamne
AopTta
JleroyHasn BeHa
INeBbIli xenynoyek

a s wn

MprMep 060CHOBaHMS OTBeTa:



B MbiLLEe 1eKAPCTBO BCACLIBAETCA B KanWAPbl, U3 KanuinsgpoB MbILLL, KPOBb COGMpaeTcs
B BEHbl 60/1bLLOr0 Kpyra KpoBoobpaleHus. 3 BeH 60/bLIOro Kpyra KpoBb nonagaet B npasoe
npegcepave, 3aTeM B Npasblii Xenygoyek, 0TTyAa No NeroYHo apTepun B Kanunnapbl Nerkmx,
3aTeM M0 /IerO4HON BeHe B NeBOe Mpefcepaue, OTTyAa B fIEBblA XeNyaoyeK, U3 Hero KpoBb
BblOpacbIBaeTCA B aOpTy M fasiee Mo apTepusim 60MbLLOrO Kpyra KpoBoobpalleHus nonagaet B
rneyeHsb.

MpaBubHbIN OTBET: 2, 1, 4, 5, 3.

3afaHue 4.
PaboTa ¢ nHgopmauuei.

BHUMaTeNbHO npounTarite NPefnoXeHHbIN (parMeHT TeKcTa U PacCMOTpUTE PUCYHOK,
3aTeM MnepexoauTe K BbINOSHEHUIO 3aaHN.

®parMeHT TeKcTa. [pynna naneoHTONOroB noj pykoBoAcTBOM [3Buaa Xapnepa B
2009 rogy nposena noseBoii ce3oH B "peHNaHAMK, cobMpas UCKonaemble paHHEKEMOPUIACKOTO
Bo3pacta (518 M/IH IeT) B M3BECTHOM MeCTOHaxoxfeHun Cupuyc TlacceT. B 3tom
MECTOHAXOX/AEHNN COXPaHAOTCA B WCKOMaeMOM COCTOSIHUM He TO/MbKO TBepAble 4acTu
OpraHun3moB (CKeneTbl, 3yObl, NaHUMPK), HO N MATKWE TKaHU. Cpean NPOUMX XUBOTHbIX HaLEHbI
W npescTaBMTeNN ceMelicTBa aHoMaslokapug (Anomalocarididae) — KpynHble XXMBOTHbIE C ABYMS
LJIMHHBIMU - YNIEHUCTBIMMA - KOHEYHOCTAAMUA U KPYT/IOA  BOPOHKOW-PTOM. PaHee W3BECTHble
npeacTaBuUTeNM 3TOr0 KeMOPUIACKOTO cemeicTBa — aHoManokapucbkl (Anomalocaris) — 6binu
KPYMHBIMA XULHUKaMW, OXOTU/IUCb HA MATKOTENbIX XMBOTHLIX M Ha MOKPbLITbIX MaHUUpem
TPUNOGUTOB.

AHomanokapunbl n3 Cupuyc Maccet — oHM MMeHyroTCcA Tamisiocaris borealis — onucaHbl



Pa3Mepbi n0GLIYK
" 1cm y » dopens
B Gonbwon pnamMuHro o PP
... 2ie
@

[ om:; pbi6
{
3
it
j)
8

1100831

-
I
=
n

3aBMCMMOCTb pa3Mepa [06blYM  Pa3/IMYHbIX >KUBOTHbLIX-CECTOHO(AroB OT pa3Mepa A4ven
(hnnbTpPaumMoHHOro arnnapara. TOYKM BMeCTe C BEPTUMKATbHbIMW OTPe3Kamy Mexgy HUMM
0603HaYaloT AManas3oHbl pasMepoB YaCTUYEK MWLM 4S9 pa3HbIX BMAOB. Hak/OHHbIE npsMble
YCPEeLHAIT 3TW faHHble. BepTuKaibHbI MYHKTUP NPOBeLEH Ha YpoBHe 0,49 MM 1 COOTBETCTBYET
Tamisiocaris. (Mo J. Vinther, M. Stein, N. R. Longrich, D. A. T. Harper, npusegeHo E. Halimapk)

CornacHbl 1 Bbl co cnegytowyMmn yTeep>KaeHnamn? OoseanTe «JA» nnn «HET».
1. Bce npencraBuTeny cemMeincTsa aHoOMasiokapuz — NAOTOAAHbIE XULLHUKM.

OA HET

2. Cpein [peBHMX >KUBOTHbIX, OOWUTABLUMX Ha 3emsie B KEMOPUWACKUIA MNepuof, MOXHO
06HapY>X1Tb TPUIOBUTOB.

OA HET

3. Tamisiocaris nuTancsa YactTuuamm meHee 1 Mm.

OA HET

4. BeTBMCTOYCbIE pakn MOTYT NUTATLCA BaKTepUAMMU.

OA HET

5. CecToHO(araMmn MOryT 6bITb TO/IbKO XWUBOTHbIE, 06MTatOLLME B TO/LLE BOABI.
OA HET

[MpaBu/bHblE OTBETbI M NPUMepP 060CHOBaHMS:

1.HET. B TekcTe roBOpWTCA: «...TPEH/IAHACKME aHOMasioKapuibl BOBCE He Obin
XULLHNKaMU».,

2. 0A. «PaHee u3BeCTHble nNpeACTaBATENIM 3TOr0  KemMOPMIACKOro cemeiicTBa —
aHoMasniokapuckl (Anomalocaris) — ...0XOTUIUCh Ha... NOKPbITbIX NaHLUMPEM TPUIOOUTOBY.

3. HET. Ha pucyHKe B pa3MepHblii Anana3oH nuuiy Tamisiocaris nonagarT YacTuubl U
YyTb MeHbLLIE, U YyTb KpynHee 1 MMm.

4. LA. Pa3vepbl 6akTepuii YKNafblBalOTCA B pa3MepHbIiA AnanasoH A00bl4n BETBUCTOYCbIX
pakosB (3TO CrieflyeT U3 pUCYHKa).



5.HET. B TekcTe COBpeMeHHble CeCTOHO(arn ornpefeneHbl KakK «BOAHblE >XUBOTHbIE,
nATaloLLMeCs B3BELUEHHbIMM B BOAE YacTuuLaMu [eTpuTa, COoAepXKalummca B HUX
MUKPOOPraHn3mMamy U Mesikum MaaHKTOHOM». OfJHAKO Ha PUCYHKE Mbl BUAMM (PIaMUHTO, a U3
onpefeneHns CeCTOHOMAroB MOHATHO, YTO HWYTO HE MPenATCTBYET MUTAHWIO OKOOBOAHbIX
YKMBOTHbBIX TaKOW XXe NULLEN.

XnMMUn4
PASOEN |I. TEMATNYECKOE COAEP>XXAHUE

1. MpeamMeT XuMmn. XMMnUYecKune 1 hrnsmnyeckmne sBreHns.

1.1. XuMna Kak 4acTb €CTeCTBO3HaHMA. XUMUSA —HaykKa O BeLLeCTBaX, UX CTPOEHUM,
CBOWCTBaX M MpeBpaLLeHmnsX.

1.2. Xumnyeckue 1 hnanyeckume ABneHns, NPUHUMNUaIbHOE pasindve Mexay HAMK,

1.3. MpaBuna paboTbl B LWKOMbHOW nabopatopuu. JlabopaTopHas rnocyga u obopynoBaHue.
TexHUKa 6e30MacHOCTW.

1.4. UncTble BelllecTBa 1 cMecu. PasaeneHne cmecein. OUnCTKa BELLECTB.

2. [NepBOoHaYa/IbHbIE NPEACTABEHUA O BELLECTBAX U MX NPeBpaLLeHunsX.

2.1. ATOMbl MU MONeKynbl. XUMUYECKUIA 3neMeHT. CUMBO/bI XMUMUYECKUX 3M1EMEHTOB,
XUMUYeCKune hopmysbl. MpoCTble 1 CNI0XKHbIe BelecTsa.

2.2. ATOMUCTMYECKOE YyyeHMe. 3aKOH MOCTOAHCTBa cocTaBa. BaneHTHOCTb. CocTaBneHue
(hopMYn XMMNYECKNX COEAMHEHWIA MO BaSIEHTHOCTMW.

2.3. OTHOCUTENbHbIE aTOMHasA U MONekynsapHasa Macca. OnpeaeneHvne coctasa CoOefUHeEHUS
MO MacCOBbIM [0NAM BXOAALIMX B €ro coctaB 3/1eMeHTOB. KonuyecTtso BewectBa. Morb.
MonsipHast Mmacca. MonsipHblii 06beM.

2.4, Xumunueckas peakums. Cxema W ypaBHEHME XWMWYECKOM peakuuu. YCnosus u
NPU3HaKN XMMUYECKNX peakLmil. 3aKOH COXpaHeHMst Macchl.

2.5. Knaccumkauma XMMUYeCKMX peakumin. CocTaBneHMe YpaBHEHWUI XUMUYECKUX
peakLuia.

2.6. Peakuua ropeHuss Kak npuvmep peakuuu coeauHeHus. Kucnopog. Kucnopop Kak
Hanmbosiee pPacnpoCTPaHEHHbIA XUMUYECKUA 3N1eMeHT Ha 3emne. XMMUYeCKMe CBOMCTBa
Kucnopoga. MonyyeHne n npumeHeHne Kucnopoga. Bo3sgyx. CocTas Bo3gyxa. Ma3oobpasHoe
COCTOsiHME BelecTBa. MOHATME OTHOCUTENbHOM MNIOTHOCTW ra3oB. OnpegeneHne UCTUHHOW
(hopMmy/ibl COeMHEHNA HA OCHOBAHWW [aHHbIX O MacCOBbIX [JO0/IIX 3/1EMEHTOB B €ro cocTase U
OTHOCUTE/NbHOW NIOTHOCTY NApOB 3TOr0 BELLECTBA.

2.7. Bopgopoa. Bopgopon Kak Hambonee pacnpoCTpaHeHHbIM 37eMeHT BO BceneHHOW.
XunmMunyeckme cBOMCTBa Bogopoaa. MNonyyeHre 1 npuMeHeHve BOLOPOAA.

3. OCHOBHble K/1acCbl HEOPraHUYeCKUX COeANHEHNI.

3.1. Okemabl. Knaccudgmkaums okenaos. MonyyeHne n cBoicTBa okengos. Boga. Coctas v
CTpOeHMe MOofieKynbl. Bofa kak yHMBEpCa/bHbIA pacTBOpUTENb. XUMUYECKME CBOMCTBA BOAbI.
KpyroBopoT BOAbl B MPUPOLE.



3.2. PactBopbl. [loHATMe pacTBopa. PacTBOpMMOCTb. BnugHue Temnepatypbl Ha
pacTBOPUMOCTb. HacCbILeHHble, HeHacbILWeHHblIe W MepecbiWweHHble  pacTBopbl. Cnocobsl
BbIPaXXEHUA COAepXaHNs pacTBOPEHHOIO BELLECTBA: MaccoBas [0/14, MOIAPHAA KOHLEHTpaLms.

3.3. Kucnotbl. TMoHATME KucnoTbl. Knaccugumkaums Kucnot. [lonyyeHre  KUCHOT.
X1MnYeCcKme CBOMCTBa KUCOT. KCNoTbl B ObITY.

3.4. OcHoBaHwus. MoHATHE ocHoBaHMs. Knaccndmkaums ocHoBaHWiA. CBOWCTBa U NONyYeHNne
OCHOBaHWiA. MpuMeHeHNe OCHOBaHWIA. Peakums HeMTpanmn3auuy Kak YaCcTHbIV Cy4vain peakuum
obmeHa.

3.5. MoHsATNe amdoTepHOCTU. AMPOTEPHbIE OKCUABI U TMAPOKCUAbLI. XUMUYECKME CBONCTBA
amoTepHbIX OKCUAOB 1 TMAPOKCUIO0B.

4. Knaccuiumkaums XMMmnyeckmnx aneMeHToB. MNeprognyeckunii 3akoH [. . MeHzeneesa.

4.1. Mepuogmnuecknin 3akoH .. MeHgeneesa. Victopus OTKpbITUA. CyLLHOCTb 3aKOHa.
MpepnckasarensHasa cuna MNeprognyeckoro 3akoHa.

4.2. Tlepnognyeckasd cucTemMa 31eMeHTOB. Ee cCTpykTypa. [lepuogbl ©  rpynnbl
Mepnoanyeckor CUCTEMDI.

4.3. 3aKOHOMEPHOCTU M3MEHEHWNS CBOMCTB 3/IEMEHTOB M MX COEAMHEHWIA B Mepuogax u
rpynnax [lepuognyeckort CUCTeMbl. XapakTepuCTMKa CBOWCTB XMMUYECKOrO 3/eMeHTa Ha
OCHOBaHUK ero nofoxeHus B Mepuoguyeckort cucteme. MporHo3mposaHye cocTasa U CBOMCTB
COefJMHEHNI Ha OCHOBaHWW MOMOXEHUA 31eMEHTOB B [eproanyeckoin cuctemve.

5. CTpoeHue BelLLeCTBa.

5.1. CtpoeHne atoma. ATOMHOe SApO, 3M1eKTPOHbI. M30Tonbl. MaccoBoe 4MCO Kak
XapaKTepncTmKa aTOMHOro aapa.

5.2. IneKTpoHbl B atoMme. lMoHATUe opbutanu. MoHATUE KBaHTOBLIX 4uncen. OCHOBHbIe
3aKOHOMEPHOCTY 3amno/IHeHWs 3N1IEKTPOHHbIX 060/104eK atoma. CTpoeHNe 3NMeKTPOHHBIX 060/104eK
anemeHToB I-IV nepuoga nepuogndeckoin cuctembl . WM. MeHgeneeBa. CBsisb CBOWCTB
XUMNYECKNX 3/IEMEHTOB C 3/1EKTPOHHBLIM CTPOEHEM aTOMOB.

5.3. CTpoeHne Monekyn. Xummyeckas CBA3b. TWUMbl XMMWUYECKON CBA3W: KOBasleHTHas
(monspHas W HenonspHas), WMOHHAasA, MeTa//IMyeckasd. INeKTPOOTPULaTe/IbHOCTb. [loHATUE
CTEMeHN OKWCNeHns. BaneHTHOCTb U CTeMeHb OKWCMEHUA: CXOACTBO W pasnnuue. V3meHeHue
CTeneHu OKWUCIEHNA 3/1eMeHTa B XOfle OKUC/IMTENIbHO-BOCCTAHOBUTE/bHBIX peakLmii.

5.4. BewlectBa B TBEPAOM, XMAKOM WM ra3zoobpasHOM COCTOSHUM. KpucTanimyeckme u
amopHble BeLlecTBa. TuMbl KPUCTATMYECKMX PELLETOK: aTOMHast, MOMeKYNIsSipHas, MOHHas.

PA3OEN 1. PEKOMEHAOYEMAA INTEPATYPA

OcHoBHas y4yebHasa nuTepartypa:

1. Pypsntnc I"E., ®enbamaHd ®.I Xumus. 8 knacc. M.: MNpoceelleHne, 2017.

2. MabpuensH O.C., Cusornasos B.W., CnagkoB C.A. Xumus. 8 Knacc: y4ebH1K-HaBurarop.
M.: poda, 2016.

JononHuTtenbHaa nuTeparypa:
1. NeBkuH A.H., Kapuosa A.A. LLIkonbHaa xumus: camoe Heobxogumoe. CI16: A3byka,
2008.



2. CtenvH B.4., Annk6eposa J1.HO. KHura no XvMum ans JOMaLLHero YteHus. J1.: Xumus,
1994,

3. CrenuH b.A4., Annkbeposa J1.KO. 3aHuMaTenbHble 3afaqn 1 3(eKTHbIe OMbITbl MO
xvmun. M.: Opodpa, 2002.

4. JleeHcoH U.A. 100 Bonpocos 1 0TBeTOB No XuMun. M.: ACT. Actpenb. 2002.

ANeKTPOHHbIE PeCYPChbl:

1. http://www.chem.msu.su/rus/elibrary/ - 32nekTpoHHass 6M6/MOTEKA YYeOHbIX
MaTeprasnos Mo XxnuMuu Ha noptane Chemnet.

2. http://www.alhimik.ru

3. http://www.xumuk.ru

4. http://www.chem.msu.ru/rus/olimp/ - noptan onMMnuaz LWKONbHUKOB N0 XUMUK


http://chemspb.3dn.ru/

KpuTepun oueHMBaHUA: NpasubHbIN 0TBET — 4 6anna.

2. TecTOBOE 3afjaHue Mo Teme «ANeKTPOHHOE CTPOeHME aToma 1 [Meprnognyeckuii
3aKOH»

3nemMeHT, KOTOPOMY COOTBETCTBYET BbICLUMIA OKCUb 3205, MOXKET UMETb 3/1EKTPOHHYHO
KOH(Urypaymio:

1) ns?np?

2) ns’np®

3) ns?

4) nst

PeluleHwe

Kak 13BeCTHO, BbICLIas CTEMEHb OKUC/IEHNS (& MMEHHO OHa, Kak npasuo, HabnhaeTcs B
BbICLLEM OKCWAE 3/1eMeHTa) COBMajaeT C HOMEPOM Trpyrmbl B KOPOTKOMEPUOAHOM BapuaHTe
[MepvoanMYecKo CUCTeMbl, a CnefoBaTe/lbHO, U C KO/IMYECTBOM 3/IEKTPOHOB Ha Ba/IEHTHbIX
opbuTansax anemeHTa.

[MOCKOMbKY CTerneHb OKUC/MEHWA KUCIOpoda B OKCUAax paBHa —2, CTeneHb OKUC/eHWA
3MleMeHTa 3 COCTaBNAeT +5, 3TO 3nemMeHT V rpynnbl, Ha NOCNeAHEeM 3HEPreTUYeCKOM YpPOBHe Y
HEro J0/MKHO GbITb 5 9/1EKTPOHOB. DTOMY YC/IOBMIO COOTBETCTBYET KOH(UIypaLms ns’np?.

MpaBW/bHbIA OTBET: BapUaHT 2.

KpuTepun oLeHnBaHWA: NpaBubHbIA 0TBET — 4 6anna
3a Ka>K[bli1 HenpaBW/bHO BblIGPaHHbIN 0TBET CHUMaeTCA 2 banna.

3. TecTOBOE 3ajjaHune no Teme «CTerneHb OKUCMEHNS ANEMEHT a»

Cepa NposBASeT CTeneHb OKUCIEHNS —2 B K&XKIOM W3 COeAVHEHWIA, NPeACTaBNEHHbIX B PAAY
(pagax):

A) K2S5207, NaHSO4, FEOHSO4, SO.ClIy;

B) HSOsClI, SOF4, H2S3010, SOs3;

B) SOCl3, SOBrz, H2S04, H2SOs;

N H2S, K2S, NaHS, P2Ss.

PeweHwne

OO6blyHas CcTeneHb OKWMCMEHUS Cepbl B COEAMHEHUAX C MEHee 3M1eKTPoOTPULaTENbHbIMM
anemeHTamMm — —2. TakoBbIMW ByayT COeAMHEHMSI C BOAOPOAOM, COMN 3TOM CEePOBOAOPOLHOM
KMCNOTbI, @ TaKXXe COeAMHEHWNSA C 3/1eMeHTaMK, PacrofioOKeHHbIMW B MEPUOAMNYECKON Tabnuue
nesee cepbl. V3 npefcTaBneHHbIX PALOB COeAUHEHWUI AaHHLIM YCMOBWUAM He COOTBETCTBYHOT
HEKOTOpble CoeUHeHUA 13 psaoB A, b, B 1 COOTBETCTBYHOT BCe coeanHeHNs 13 psaa I

MpaBunbHbIN OTBET: I

KpvTepuu oLeHBaHNA: NpaBu/bHbIV 0TBET — 4 banna.
3a Ka>K[blli HenpaBWbHO BbIGPaHHbIN 0TBET CHMMaeTCA 2 banna

4. TecTOBOE 3aflaHMe N0 TemMe «XUMNYeckas CBA3b»
B kakoMm psgy (psgax) BO BCex BeLecTBax NMpPUCYTCTBYET MOHHAA CBA3b?



1. Xnopwvg Hatpus, cynbart xxenesa (1), cynbat >xenesa (1)
2. Cynbat aMMOHMA, XN0pUA antoMUHNSA, a30THasA KMCnoTa
3. napwva HaTpus, NOAWA NINTUSA, OKCU KaslbLms

4. "'mapokcug Kanms, aMMuak, 6poMoBOLOPOA

PeweHwne

MoHHaa cBA3b Habnwogaetcs rnaBHbIM 06pa3oM B YeTbIpexX K/accaxX XUMUYECKMX
COEIMHEHWIA: COMsIX, OKCuAaxX, MMAPOKCUAaX W ruapuaax LWENoYHbIX M LEeNoYHO3eMe/bHbIX
meTannos. CoefiMHEHUSA, OTHOCALLMECS TOMBbKO K aHHbIM Kfiaccam, NpefcTasneHbl B pagax 1 u 3;
B pafax 2 U 4 eCTb COeAMHEHUS APYrUX KNaccoB, 6e3 MOHHOW CBA3N.

MpaBwW/bHbIA OTBET: BapuaHThbI 1, 3.

KpuTepun oueH1BaHWA: NpasusibHbIA 0TBET — 4 banna.
3a Ka>K bl HenpasBu/bHO BbIOpaHHbIM 0TBET CHUMaeTCcs 2 6anna.

5. TecTOBOE 3afaHue Mo Teme «3aKOHOMEPHOCT U U3MEHEHWS CBOMNCTB
3N1eMEHTOB U UX COeanHeHWI B MepuoanyecKoin cucTemes»
Mpy ABVMXXEHUW BHU3 MO rpynne Mepruoamnyeckoin cucTemMbl C YMeHbLUEHMEM 3apsaja sapa
YBENNYNBAIOTCA:
1) anekTpooTpULATENIBHOCTb
2) 4YMCNO 3MEKTPOHHBIX C/10EB
3) KONMYECTBO BaJIEHTHbIX 3/1EKTPOHOB
4) OKMCAUTENbHble CBOMNCTBA NPOCTbIX BELLECTB
5) KUCNOTHble CBOMCTBA OKCMAOB
6) OCHOBHble CBOMCTBA MPOKCMA0B
7) paguyc atoma

PelueHwe

[MOCKO/IbKY HOMEP Fpynnbl He U3MEHAETCH, KOIMYECTBO Ba/IeHTHbLIX 3/1eKTPOHOB OCTaeTCH
MOCTOAHHLIM. BHW3 NO rpynmne pagnyc atToma pacTeT, C/ief4oBaTe/lbHO, 3/1eKTPOOTPULATE/IbHOCTb,
a TaKXXe KMUCMNOTHble CBOMCTBA OKCUAOB N MMAPOKCUAOB M OKUC/IUTENbHAs CNOCOOHOCTb NPOCTbIX
BEWECTB najalT. YMCNO 3MEKTPOHHLIX CMI0EB M OCHOBHble CBOWCTBA IMAPOKCWUIOB
YBENNYMBaOTCA.

MpaBW/bHbI OTBET: BapuaHThbl 2, 6, 7.

KpnTepum oueHMBaHUS: NPaBu/IbHbIA 0TBET — 6 6aN0B.
3a Ka>XK/plii HeNpaBWbHO BblGPaHHbI 0TBET CHUMaeTCca 2 banna.

6. 3agaHue no Teme «OKUCMTENbHO-BOCCTAHOBUTE/bHbIE peakLm»
YCTaHOBUTE COOTBETCTBME MEX[Y YPaBHEHMEM peakLMK U BeLIeCTBOM-OKUCIUTENEM,
YYacTBYHOLLMM B JaHHO peakLum.

YpaBHeHMe peaKLmu: OKUCAUTENb:
A) 2NO + 2H2 - N2 + 2H20; 1) Hz;
B) 2NHsz+ 2Na - 2NaNH; + Hy; 2) NO;

B) H2 + 2Na - 2NaH; 3) No;



) 4NHs + 6NO — 5N2+ 6H20. 4) NHs.

A b B r

PeLueHune

KakK W3BeCTHO, OKWUCAUTENb — 3TO BELLECTBO, MPUHUMAIOLLLEE B XOAE OKMCIUTENbHO-
BOCCTAHOBUTE/bHOW peakL M 3/1EKTPOHbI OT BOCCTAHOBUTENSA. [1pK 3TOM 3/1EMEHT-OKUC/IUTENb B
npouecce OKUCNTEIbHO-BOCCTAHOBUTE/IbHOM peakLmMmn MOHMXKAET CBOKO CTENEHb OKUCIEHNS.

TakuM 06pa3oM, A/1s 0TBETA Ha NOCTaB/IEHHbI BONPOC Haf0 ONpeAennTh, Kak N3MEHSHOTCS
CTeneHn OKWUCNEHUS 3MIEMEHTOB B MpPUBEAEHHBLIX pPeaKkLMaX WU B COCTaB KakKOro U3 UCXOAHbIX
BELLLECTB BXOAUT 3/1EMEHT, NMOHMKAIOLLNIA CBOKO CTENEHb OKUCNEHNS.

Peakuuns Okucnurens
A) 2N*2072 + 2H% . N% + 2H,"07 NO (2)

B) 2N3H*3+ 2Na® — 2Na*™™N=°H*%; + H% NHs (4)

B) H% + 2Na’ - 2Na™H™ H2 (1)

M) 4N"3H"5 + 6N*2072 — 5N%+ 6H',072 NO (2)

MpaBWbHbI OTBET
A b B r
2 4 1 2

KpnTepun oLeHMBaHUA: 3a Ka>KA0e NpaBU/IbHO YCTaHOB/EHHOE COOTBETCTBUE — 2
banna. 3a Ka>kblil HenpaBsu/bHbIA 0TBET CHUMaeTCcA 2 6asnina.
NToro 3a 3agaHue 6: 8 6annos



OtBeT: 1) Na2COgs; 2) H20; 3) CuSOs; 4) FeSOs; 5) Oz; 6) Cu; 7) HaSOs; 8) NaxSOyq;
9) CO»; 10) Fe30a.

KpuTepun oueHMBaHMA: 3a KaXKAoe MpaBu/bHO MpPeAsodKeHHoe BeLecTBO (rpu
Ha/IMuMM NpaBUIbHO COCTAaB/EHHOTO YpaBHEHWUA peakuMM W YyKasaHUW YCMOBUIA ee
npoTeKaHus) — 2 6anna.

[Npy 0OTCYyTCTBUM ypaBHEHWS peakLMn BELLLECTBO He 3acumTbiBaeTCs. [py omnbKe B
ypaBHeHUN peakuumn — wrpad 1 6ann.

Bcero 3a 3agaHue 7: 20 6annos.

3agaHve 7 npoBepseTCA B pasBepHyTOM Buae (doTorpadumu), OCTalbHble —
aBTOMaTMWYeCKM NO COOTBETCTBUIO Yncna (NocnesoBaTebHOCT W UUAP) OTBETY

CymMapHbIii 6ann 3a pasgen Xumusi — 50 6an1108B.

MATEMATUKA

PASOEN I. TEMATNYECKOE CO4EP>XXAHUE

1. ApupmeTuka.

1.1. HaTypanbHble yncna.

1.1.1. [decAaTuyHas cuctema cumcneHusa. Pumckaa Hymepayms.

1.1.2. ApugMeTnyecKne AencTBua Haf HaTypasibHbIMKU Ymcnamu. CBOMCTBA apUPMETUYECKMX
[eACTBUIA.

1.1.3. CreneHb C HaTypa/ibHbIM NMOKa3aTesieM, BbIYMCEHWE 3HAYEHWIA BbIPXKEHWIA, COAEPXKALLNX
CTENeHu.

1.1.4. [enumocCTb HaTypasibHbIX Yncen. MNpusHaku gennmoctu Ha 2, 3, 5, 9, 10.

1.1.5. TlpocTbie 1 cocTaBHble Yncna. PasnoxeHne HaTypasbHOro Yncia Ha NPoCTbie MHOXKUTENN.
1.1.6. HanbonbLunii 06LWMiA AennTeNb N HaMeHbLLIEe 06LLee KpaTHOe.

1.1.7. [deneHwve c OCTaTKOM.

1.2.  [pob6w.

1.2.1. OO6bIKHOBEHHbIE APO6W.

1.2.2. OCHOBHOE CBOMCTBO Apo6un. CoKpallleHne Apo6ei.

1.2.3. ApumeTUyeckme JeiCTBUA C 0ObIKHOBEHHBLIMU APO6AMM.

1.2.4. CpasHeHve Lpo6ei.

1.2.5. HaxoxpaeHue yKkazaHHOI YacTu uncna (4pobm) no M3BECTHON ero YacTu (4pobw).

1.2.6. [ecaTnuHble Apoow.

1.2.7. CpaBHeHMe JecATUYHbIX APOGENA.

1.2.8. ApugmeTnyecKmne aeicTBMS C AECATUUHBIMI APOBAMM.

1.2.9. TpeacTtaBneHne AecATUYHON Apobu B BUAE OObIKHOBEHHOW M 0ObIKHOBEHHOWN Apo6KU B
BUE AeCATUYHOM.

1.3.  PauuoHasnbHble yncna.

1.3.1. TlonoxwuTenbHble U OTPULATE/IbHbIE YUCNa, HY/b.

1.3.2. Mogynb uncna, reoMeTPUYECKMin CMbICST MOAYNIS.

1.3.3. CpaBHeHMe paumroHa/IbHbIX Y1cen.



1.3.4. ApudmeTnyecKme LeiACTBUSA C NONOXKUTENbHBIMU U OTpULLaTe IbHbIMU Yciamm. CBOMCTBA
apuHMETUYECKNX AEACTBUNA.

1.3.5. CrteneHb C Le/IbIM NOKasaTesieM.

1.3.6. Uucnosble BblpaXeHUs, NOPALOK AeACTBUIA B HUX, UCMO/b30BaHME CKOOOK.

1.3.7. PelueHMe TEKCTOBbIX 3a4a4 apUPMETUYECKUMMN NPUEMaMU.

14  VppayuoHasibHble Yucna.

1.4.1 [leicTBMTENbHbIE YMCNa

1.4.2 KBagpaTHbIli KOPeHb M3 uncna. HaxoxaeHme npuenmXKeHHOro 3Ha4eHNs KOPHS C NOMOLLLbHO
Ka/lbKynaTopa.

1.4.3. ToHsATUE 06 MppaLmoHanbHOM Yuncne. JecaTuyHble NpUBAMKeHNs pPaLoHa bHbIX
yucen.

1.5.  W3mepeHus, npuban>KeHns, nNpoLeHTbI.

1.5.1. EAMHUUBI N3MepeHns 4/vHbI, niowann, 06beMa, Macchl, BPEMEHWN, CKOPOCTU. Pa3mepsl
0OBEKTOB M [/INTENIbHOCTb NMPOLLECCOB B OKPY)XatoLLem Mupe.

1.5.2. TpepacTtaBneHme 3aBUCUMOCTU MEXY BEMYMHAMK B BUAE (hOpMyI.

1.5.3. TlpoueHTbl. HaxoXaeHue NpoLeHTa OT BENYNHBI U BETMUYNHBI MO ee NPOLEHTY.

1.5.4. OTHOLeHNe, BbIpaXXeHWe OTHOLLEHWNA B MPOLeHTax.

1.5.5. Mponopuus. OCHOBHOE CBOMCTBO MPONOPLMMN.

1.5.6. TlponopumoHaibHas 1 06paTHO NPOMOPLMOHaIbHAA 3aBUCUMOCTH.

1.5.7. OkpyrneHve HaTypasibHbIX YACEN U LeCATUYHBIX JPO6EN.

1.5.8. TMpvKnaKa v oLeHKa pe3yibTaToB BbIYMCIEHNIA.

2. Anrebpa.

2.1.  Anrebpanyeckue Bblpa>KeHus.

2.1.1. ByKBeHHble BblpaXKeHMs. YuMcnoBoe 3HauyeHMe OYKBEHHOro BblpaXKeHus. [onycTumble
3HaYeHNA NepemMeHHbIX, BXOAALLMNX B alrebpanyeckme BbipaKeHus.

2.1.2. TlofcTaHOBKa BbIpaXXeHWUIA BMECTO NepPeMEHHbIX.

2.1.3. PaBeHCTBO 6YKBEHHbIX BbIpaXXeHWIA. TOXAECTBO, A0Ka3aTe/IbCTBO TOXK/AECTB.

2.1.4. Tpeobpa3oBaHus anrebpanyeckmx BbIPaXKeHUN.

2.1.5. CBoiicTBa CTeneHeii ¢ LenbIM nokasaTenemM, nNpeobpasoBaHme BbIpaXKEHWI, COAePXKaLLMX
CTEMeHN C LefibiM NnokasaTenem.

2.1.6. MHorouneHbl. MHoOrouyneHbl ¢ OAHON nepemeHHON. CTeneHb MHoOrouvneHa. KopeHb
MHOrou/neHa.

2.1.7. CnoXeHue, BbluMTaHME W YMHOXEHME MHOIOY/IEHOB, (OPMY/bl COKpALLEHHOro
YMHOXeHWS: KBaLpaT CyMMbl U KBafpaT pasHOCTH, POpMy/a pasHOCTN KBajpaToB.

2.1.8. Pa3noXeHne MHOrousieHa Ha MHOXWUTENN.

2.1.9. Anrebpamnyeckue gpobu. CokpalleHve Apobei.

2.1.10. feiicTBYA C anrebpanyeckuMm gpobamu.

2.1.11. KBagpartHbIin TpexuneH. TeopeMa Bueta. Pa3noxeHne KBaapaTHOro TpexuseHa Ha
NNHENHbIE MHOXWUTENN.

2.1.12. PaunoHanbHble BbIpaXKEHUS U X NPeobpa3oBaHus.

2.1.13. CBolicTBa KBafpaTHbIX KOPHEW 1 NX NPUMEHEHWE B BbIYMNCIEHUSIX.

2.2. YpaBHeHVs N HepaBeHCTBA.

2.2.1. ¥YpaBHeHUWe C OHOI NepeMeHHON. KopeHb ypaBHEHMS.

2.2.2. JInHeinHoe ypaBHEHNE.

2.2.3. CucTeMbl ABYX /IMHENHbIX YpaBHEHWI C ABYMSI HEU3BECTHbIMM.



2.2.4. Tlepexof OT CNOBECHOM (HOPMY/SIMPOBKM COOTHOLLEHWIA MEXAY BelMyYMHaMn K
anrebpavyeckon.

2.2.5. KBafpaTtHoe ypaBHeHwe: (opMyna KOpHen KBafpaTHOro ypaBHEHWS.

2.2.6. PelleHne pauyoHasbHbIX YPaBHEHUIA.

2.2.7. Cuctema ypaBHEHWIA; peLleHne CUCTEMBI.

2.2.8. Cuctema fByX IMHENHbIX YPaBHEHWIA C ABYMS MEPEMEHHbLIMU; pPeLLeHKe NOACTaHOBKOM U
anrebpanyecknm CioXKeHUeM.

2.2.9. HepaBeHCTBO C 0f|HOV NepeMeHHOIA. PeLLieHne HepaBeHC TB.

2.2.10. JInHeliHble HepaBEHCTBA C OAHOV NEPEMEHHON 1 NX CUCTEMBI.

2.2.11. Yncnosble HepaBeHCTBa U UX CBOWCTBA.

2.2.12 PellieHMe TEKCTOBbIX 3afady asirebpanyecknm crnocobom.

2.3.  UYwcnosble hyHKLNN.

2.3.1. ®yHKkuma. Cnocobbl 3agaHns (yHKUMA. O6nacTb onpegeneHus U 061acTb 3HaYEHWIA
(QYHKLUMN.

2.3.2. 'padwmk tyHKumn. KoopamHaTtHble ocn. OCb aprymeHTOB M OCb 3HAYEHUI (DYHKLUW.
KoopamnHatbl TOUKY rpaumka pyHKUMK.

2.3.3. JInHeiHasa hyHKLUMSA, ee CBONCTBA U rpatvK, reOMeTPUYECKNIA CMbICN KO3 (ULMEHTOB.
2.3.4 Tpamk (hyHKLMW, BO3pacTaHue, yobiBaHVEe PYHKLUMKN, HYN PYHKLMKX, COXPAHEHWEe 3HaKa
Ha MPOMEXYTKe, HanbosbLLee N HaMeHbLLee 3HaYeHNs. YUTeHne rpadukoB YyHKUWRA.

2.3.5 KBafipaTnyHas (hyHKUMS, ee CBOMCTBA; Napabona, 0Cb CUMMETPUM Napabonbl, KOOPAMHATbI
BEPLUNHBI Napaborbl.

2.4. KoopanHaThbl.

2.4.1. [eKapToBbl KOOPANHATLI Ha N/IOCKOCTU; KOOPAMUHATBLI TOUKN.

2.4.2. YpaBHeHWe NpAMOiA, YrioBor KO3MULMEHT NPAMOIA, YCN0BME NapainenbHOCTU NPAMbIX.
2.4.3 1306paXkeHne Ymncen To4Kamm KOOpANHATHON NPsSiMOMA.

2.4.4 Yncnosble NPOMEXYTKW: MHTEPBaA/, OTPE30K, NyY.

3. ["feomeTpus.

3.1. HayvanbHble NOHATUA U TEOopPeMbl FTeOMeT pPUN.

3.1.1. eomeTpuyeckme urypsbl n Tena. Touka, npsamMas 1 naoCKoCTb.

3.1.2. PaBeHCTBO B reOMeTpuMN.

3.1.3. TMoHATWe 0 reoOMeTPUYECKOM MECTE TOYEK.

3.1.4. PaccToaHune. OTpe3ok, nyd. JlomaHas.

3.1.5. ¥Yron. Mpsamoii yron. OCTpble 1 Tynble Yribl.

3.1.6. BepTuKasibHbIE N CMEXHbIE YI/bl.

3.1.7. buccekTpuca yrna u ee CBOWCTBa.

3.1.8. TMapannensHble 1 NepecekaroLLmeca npamble. MepneHAnKYNapHOCTL NPAMbIX. Teopembl 0
napasinesibHoCTU U NeprneHauKyNapHoOCTU NpsmbiX. CBOWCTBO CEpesyHHOr0 nepreHanKynsapa K
0Tpe3Ky. [NepneHanKynap 1 HakNOHHas K NPsSIMOA.

3.2.  TpeyronbHUK.

3.2.1. TpAmMoyronbHble, 0OCTPOYTrO/bHbIE Y TYMOYro/ibHble TPEYr0/IbHUKM.

3.2.2. BbIcoTa, MeanaHa, 6UCCEKTPUCA, CPEHSSA NIMHUS TPEYTo/bHMKA.

3.2.3. PaBHOGefpeHHble W  PaBHOCTOPOHHWME  TPEYrofibHWKMW; CBOMCTBA W MPU3HaKM
paBHOGEAPEHHOr 0 TPeyro/bHUKA.

3.2.4. Tlpu3Hakn paBeHCTBa TPEYrofibHUKOB. [1pM3HaKM paBeHCTBA  MPAMOYrO/bHbIX
TPEYyrosibHNKOB.



3.2.5. HepaBeHCTBO TpeyronbHuKa.

3.2.6. Cymma yrnoB TpeyrofibHuKa.

3.2.7. BHeLHWE Yrbl TPEYrosbHUKa

3.2.8. Teopema ®Paneca.

3.2.9 3aBMCUMOCTb MEXY BENMYMHAMK CTOPOH W YINI0B TPEYro/bHUKa.

3.2.10 MNopgobue TpeyrofbHUKOB; KO3MhMUMEHT nofobus. MpusHaky nogobus TpeyrosibHUKOB.
3.2.11 Teopema lNudparopa.

3.2.12 pun3HaKM paBeHCTBa NMPSAMOYT0/IbHbIX TPEYroIbHNUKOB.

3.2.13 3ameyaresnibHble TOYKN TPEYroibHUKA: TOYKM NepeceyeHns cepenHHbIX
nepreHanKynapoB, 6UCCEKTPUC, MeMaH.

3.3 YeTblIpexyronbHuK

3.3.1 MapannenorpamMm, ero CBOMCTBA U NPU3HAKMN.

3.3.2 MpAMoyronbHUK, KBaLpart, poMO, MX CBOMNCTBA U NPU3HAKMK.

3.3.3 Tpaneuus, cpefHsAs NMHUS Tpaneummn; paBHobeapeHHas Tpanewms.

3.4.  W3mepeHne reoMeTPUYECKNX BETUYNH.

3.4.1. [nuHa oTpesKka. [JnnHa NoMaHoR, NepuMETP MHOTOYro/bHUKa.

3.4.2.



MNHTepHeT-pecypcbl:

1. http://spbu.ru (oumumanscHblii caiT CM6IY)

2. https://abiturient.spbu.ru (ouLmanbHbIin canT gns noctynatowmx 8 Crery)

3. http://agym.spbu.ru (otmumanbHbI calT AkageMnyeckoin rumHasum Crory)

4. http://rsr-olymp.ru  (ocmumanbHbIi  caidiT  Poccuiickoro coeeTa  onvMMNuag,
LLIKONIbHMKOB)

5. http://olympiada.spbu.ru/ (ouLManbHbIin CanT onMMnnaabl WKoNbHNKoOB CI6IY)

6. http://problems.ru (TemaTnyeckas KoNIeKLmMs 3afad no MaTeMaTuke ¢ peLleHnaMum
MLIHMO)

7. http://olimpiada.ru (c60pHWMKYM 3aaHnin BCex aTanos onumnuag BOLL n PCOLL 3a
nocnefgHue rogbl)

8. https://math-oge.sdamgia.ru/.ru (o06pasoBatesibHbliA NopTan Anas MOArOTOBKM K
JK3aMeHaMm)

PA3AEN I11l. AEMOHCTPALIMOHHbLIV BAPUAHT
CTpyKTypa 3K3amMeHaLNOHHOro BapnaHTa
3agaHue cocTouT u3 7 3agad. OTBeTaMM Ha 3afadn ABAAKOTCA YMCaa UM Habopbl Yncen,
KOTOpble HY)XXHO OyeT BBECTU B OTKPbIBAKOLLEECH MoJie Ha 3KpaHe.
[ns pelweHns Bcex 3afay [OCTATOMHO CBEAEHWIA, COAepXalmxcsi B Y4ebHMKax Mo
MaTeMaTU4yecKMm AUCLMNINHAM, BKIHOUYEHHbIX B PefepanbHblii nepedeHb yuebHKoB 2023.

KpuTepuun ouegHMBaHUA
Kaxpas u3 3agad 1 1 2 oueHmsaetcs 0 unm 5 6annos.
Kaxkaas u3 3agad ¢ 3 no 7 oueHmsaetca 0 unm 6 6annos.
MakcnmanibHoe Ymcno 6annos 3a Bee 3agaHne — 40 6annos.

Mprmep 3agaHU

1. Haiigute 3HaueHve BbipaxkeHua (17,312 — 12,69%) — (28,812 — 0,19?) (5 6a110B)

PeLunTe HepaBeHCTBO %4 — % <2( —1).(56annoB)

3. Cwmewanu 2 nutpa 11%-ro pacteopa HEKOTOPOro BewlecTsa 1 3 nnuTpa 6%-ro pacTeopa 3Toro
e BelecTBa. Hangute KOHLUEHTpaLUMo NoyyYmnsLLerocs pacteopa. (6 6annos)

4. Haigute nnowafb TpeyrofbHuKa co ctopoHamu 10, 13, 13 cm. (6 6a1/10B)

5. Ha pgeHb poxgeHusa Mawa kKynuna 15 wWoKonagHbiX KOHMeT 1n 9 nupoxHbIX. Kakoe
Hanb60/bLLEe KONMYECTBO FOCTEN MOXET Npurnacntb Matua, 4To6bl M KOH(ETbI, Y MUPOXKHbIE
pasfenunTb MOPOBHY MeXAy BCeMU, BK/tOYas ee camy? (6 6an10B)

6. Pewwurte ypasHenne (3 —2)( —1) =4( —1)? (6 6annos)

7. HaiiguTe koopauHaTbl TOUEK MepecedyeHus rpadinkoB GyHKUMiAi = +2un =2 2+
+4 — 3. (6 6annoB.)

PYCCKUI A3bIK

PASOEN |I. TEMATUNYECKOE CO4EP>XXAHUE



1. Opdorpadgums

Opdorpamma.

YnotpebneHve rnacHbix 6yks W/bl, A/A, ¥Y/HKO nocne wunawmx n L. YnotpebneHune
rnacHbix 6yks O/E nocne wunawmx n LL. YnotpebneHve b n b.

MpasBonucaHme KOpHEi.

MpaBonucaHne NPUCTaBOK.

MpasonucaHme CyPOUKCOB pasNYHbIX YacTel peyu.

MpasonucaHue -H- n -HH- B pasnnyHbIX YacTax peyun.

MpaBonucaHme NageXKHbIX 1 POA0BLIX OKOHYaHWA.

MpaBonucaHue MMYHbIX OKOHYaHWIA INaroioB 1 CypgUKCOB NprUYacTuii.

CnnTHoe 1 pasaenbHoe HanvcaHne HE ¢ pasnnyHbIMU YacTAMU Peydn.

MpaBonucaHue oTpuLaTenbHbIX MECTOUMEHWNIA N HAPEUWIA.

MpasonucaHne HE n HA.

CnuTHoe, pasaenbHoe, AeMCcHOe HanncaHme PasnyHbIX YacTein peyun.

MpaBonucaHne cnoBapHbIX C0B.

MpaBonucaHue Cny>KebHbIX CoB.

Opdhorpauyeckunin aHanms.

2. MNyHKTYyaums

3HaKM NpennHaHna Mexay Mof/1exallyM 1 CKasyembIM.

3HaKM NpennHaHns B NPOCTOM OC/IOXKHEHHOM MPeAJIOXEHUN.

3HaKu npenuHaHns Npr 060CO61EHHBIX OMpeaeneHnsX.

3HaKu npenuHaHnsa Npu 060co61eHHBIX 06CTOATENLCTBAX.

3HaKu npenuHaHns Npy cpaBHUTENbHLIX 060POTaX.

3HaKM NpennHaHna Npy YTOYHAILLMX YneHax NnpesioxkeHus.

3HaKN NpenuHaHna B MPeasioXEHUAX CO C/IOBAMW N KOHCTPYKLMAMU, He CBA3AHHbLIMU C
uneHamy npepnoxeHus. (O6palyeHns, BBOLHbIE C/OBA, BBOAHbIE MPeSJ/IOXKeHUs, BCTaBHble
KOHCTPYKLMW.)

3Haku npenuHaHUsa Npu NPsAMoii peun. LintnposaHue.

3HaKM MpernmHaHns B CNIOKHOM MPELN0KEHNN.

3. Peub

TeKCT Kak peyeBoe npowusseaeHne. CMbICIOBas U KOMMO3MLMOHHAA LLEeNOCTHOCTb TeKCTa.
AHann3 TekcTa.

Tema 1 OCHOBHas MbIC/lb BbICKa3blBaHUA.

PA3OEN 1. PEKOMEHOAYEMAA TINTEPATYPA

OcHoBHasi yuebHas nuteparypa:

1. babaiiuesa B.B., UecHokosa J1.4. 5-9 knacchl: yue6. [ns obLieobpa3oBareibHbIX
yupexaeHuin. M., Apoda, 2017.
2. TpocTeHuoBa J1.