3amanus 3aKJIHOYUTENbHOrO0 3Tana QJMMNnuaabl HKOJILHUKOB
Cankr-IleTepOyprckoro rocy1apCcTBeHHOIr0 YHUBEPCUTETA
2023/2024 yyedHOro roga mo komiuiekcy npeameron «Ilnanera
3emiis»

Pa3pnen «I'eorpagpusn»

Bonpocs! yauBepcanbHble 1 MiIaAIIEN U CTaplIed TPYIIIbI, s CTaplIed JONOJHEHNE
MIPUBEJICHO KYPCHUBOM.

1. W3yuuB npuBeaéHHbIC GParMEHTHl CHUIMKOB 36MHOW MTOBEPXHOCTH OTBETHTE, KAKUE
BOJIOEMBI HA HUX 3ameuaTiieHsl. Kpome moeo, ykadcume, K Kakomy 6acceliny oHu
omnocamcs (Ceseprozo Jleoosumozo oxkeana, Amranmuuecxkozo okeana, Tuxo2o okeanua,
BHYMPEHHEe20 CMOKa)

OtBert: 1 — 03epo benoe, 2 — 03epo DnbTOH, 3 — 03epo Tarimbip, 4 — 3elcKoe BOIXPAHWIUIIE

Omeem: 1 — o3epo benoe (6nympenneco cmoxa), 2 — 03epo Inbmon (6HympenHe2o cmoka), 3 —
o3epo Taiimeip (Ceseprbiti Jledosumuiii okeat), 4 — 3etickoe gooxpanunuwe (Tuxutl okeat)



2. W3yuuB npuBenéHHBIC (ParMEHTHI CHUIMKOB 36MHOM ITOBEPXHOCTH OTBETHTE, KAKUE
BOJIOEMBI HA HUX 3areyatiieHsl. Kpome Toro, ykaxure, K KakoMy 0acceiiHy OHH OTHOCSTCS

(CeBepnoro JlenoBuToro okeana, ATIaHTUYECKOTO OKeaHa, TUX0ro okeaHa, BHyTPEHHET O
CTOKa)

Otget: 1 — 03epo Yocynyp/Yocy-uyp/Yocynyyp/Yocy-ayyp, 2 — o3epo XaHka, 3 — 03. MaHbI4-
I'ynuno, 4 — HumisHCKOE BOIOXPaHUIIUIIE

Omeem: 1 — ozepo Yocynyp/Vocy-nyp/Yocynyyp/Yocy-nyyp (énympennezo cmoka), 2 — o3epo
Xanxa (Tuxuii oxean), 3 — 03. Manwviu-I'youno (Amranmuueckuti oxean), 4 — Llumnsinckoe
so0oxpanunuwe (Amianmuyeckuil oKkeaw)



3. W3yuwmB npuBenéHubie GparMeHThl CHUMKOB 3€MHOM IMTOBEPXHOCTH OTBETHTE, KaKHe
BOJIOEMBI HA HUX 3amevatiieHsl. Kpome moeo, ykaxcume, Kk Kakomy 6acceuny oHu
omuocamcs (Ceseproeo Jleoosumozo oxkeana, Amianmuyeckozo okeana, Tuxozo oxkeaua,
BHYMPEHHEe20 CMOKa)

Otgert: 1 — bparckoe Bonoxpanunuuie, 2 — Teneukoe o3epo, 3 — o3epo Ceroszepo, 4 — 03epo
Bomozepo

Omeem: 1 — bBpamckoe soooxpanunuwe (Cesepnoiii Jleoosumsiii oxean), 2 — Teneykoe o3epo
(Cesepnuiii JIeoosumeuiii okear), 3 — ozepo Cezozepo (Cesepubiii Jledoosumbsiii okear), 4 — 03epo
Boonozepo (Amnanmuueckuii okean)



4. W3yuus npuBenéHHble PparMeHTHl CHUMKOB 3¢MHOW TIOBEPXHOCTH OTBETHTE, KAKHE
BOJIOEMBI HA HUX 3areyatiieHsl. Kpome Toro, ykaxure, K KakoMy 0acceiiHy OHH OTHOCSTCS
(CesepHoro JlegoButoro okeana, ATJIaHTUYECKOTO0 OKeaHa, TUXOro okeaHa, BHyTPEHHETO
CTOKa)

Otger: 1 — KpacHosipckoe BojjoxpaHuiuile, 2 — Busolickoe BogoxpaHmwInIie, 3 — 03epo
Nnbmens, 4 — PeiOMHCKOE BOIOXPAaHUIIHIIE

Otger: 1 — Kpacnosipckoe Bopoxpanunuiie (CeBepHblil JlenoButslil okean), 2 — Bumtoiickoe
Bopoxpanmuie (CeBepHblit JleqoButhlil okean), 3 — o3epo UnbmeHb (ATIaHTUYECKUI
OKeaH), 4 — PBIOMHCKOE BOJOXpaHIIUIIE (BHYTPEHHETO CTOKA)



Bomnpoc.

Kak Ha3pIBarOTCS M KaKAM CTpaHaM MPUHAIC)KAT KPYIHENIne ocTpoBa bantuiickoro Mopst
(1-7)? Kak Ha3bIBaroTCsI KpyIHeiIue 3anuBbl bantuiickoro mops (8-11)?

Otger.

1 — Anannckue o-Ba (OUHISHIUSA)
2 —o. l'otnany (IBenmst)
3 — 0. Dnann (IlBeuns)

4 — 0. bopuxonbMm ([lanus)
5 — 0. Caapemaa (Dcronus)
6 — 0. Xuyiimaa (OcToHus)
7 —o. Proren (I'epmanus)

8 — borHnueckuii 3amuB

9 — duHckMit 3a1KB

10 — Pmwxckwuii 3amuB

11 — I'maubCcKUN 3a1UB

'
]
'
]
N
N
N




Kaxk naspiBaercs sta ctpana? Kakue cBsizaHHbIC ¢ Hell reorpadudecKue 0ObEeKThI
(MoJTyOCTpOBa, OCTPOBA, MPOJIHMBHI) IPOHYMEpOBaHbI Ha KapTe (M300paxkeHne MOBEPHYTO HA
HEKOTOPBIN yroum)?

Otser.

Hanus

1 — m-oB IOTnanaus

2 — nponuB Ckareppax

3 — nposuB Karrerar

4 — mponuB DpecyHH (3yH)
5 — nposnuB bosbiioii benbt
6 — npoauB Masbrii benbt

7 —o0. ®roH

8 — 0. Jlonnanu

9 — 0. 3emanaus

10 — o. Bopaxonsm

10



Bomnpoc

Kak Ha3bIBaeTCs 3TOT apXUIIeNar U ero 4eTbIpe KpynHeimmx ocrpoBa? Kak Ha3bIBasICS
apXMIenar B IepBbIe T'O/IbI IOCIIE OTKPHITUA? DKCIIEAUIIUEH IO YbUM PYKOBOACTBOM ObLI
OTKphIT apxunenar? (M3o0pakeHre MoBepHYTO Ha HEKOTOPBIN yro)

OtBer.

Cesepnas 3emist

1 — 0. OkTs6pBCKOH PeBomonun
2 — 0. bonpmieBuk

3 — 0. Komcomourert

4 — o. [Tuonep

B niepBbIe To/Ibl TIOCIIE OTKPBITHS:
3emuts Ummieparopa Hukomast 11

bopuc AnapeeBny Bunbkuikuii




Kaxk Ha3pIBatoTCS MpOHYMEpPOBAHHBIE HA KapTe Mopckue TeueHus? Kakoe u3 Hux camoe
MoluHoe?

1 — Kypocuo

2 —Tonbderpum

3 — benrensckoe

4 — teyenue 3anaaubix BetpoB (AHTapKTHUECKOE HUPKYMITOISIPHOE)
5 — JIabpagopckoe

6 — Ilepyanckoe

7 — bpasuibckoe

8 — Kanapckoe

9 — CeBepo-ATtnanTuueckoe

10 — Kanudopuwuiickoe

11 — Cesepnoe Ilaccatnoe

12 - FOxnoe IlaccatHoe

13 — DkBaropuansHoe (MekimaccaTHOR)

Camoe momiHoe — TeyeHne 3anaanbix BeTpoB (AHTapKTHUECKOE HUPKYMIIOJISPHOE)

YcnoBHbie 0603HA4YEHUSL:
= - HeiitpanbHbie Teuenus

== - Tenuibie TeueHusi =2 - XO/IOAHbIE TEYEHHSI




Hamumyre Ha3BaHUS] OCTPOBOB, C KOTOPBIMU CBSI3aHbI IEPSYHCIICHHBIC HIDKE (HaKThl (OANH
(akT = OMH OCTPOB)

TaiiBaHb — OCTPOB, C KOTOPBIM CBSA3BIBAIOT HAYaJI0 OCHOBHOT'O PacCeIEHUs aBCTPOHE3UILIEB
1o octpoBaM Tuxoro u MHAMIICKOrO OKEaHOB

2 — KanuMaHTaH — OCTPOB, T/I€ )KUBET OOJIBIIIE BCETO OPAHTYTAHOB

3 - HoBas I'Bunest — ocTpoB, r/ie HAXO0IUTCS camas BbIcokas ropa (/[xas) u3 tex, 9ro
HUMEIOTCSI Ha OCTPOBax 3eMiln

4 — $IBa — caMblif I'yCTOHACENICHHBII U3 KPYIHBIX OCTPOBOB MUpa

5 — Cymatpa — oCTpOB, Ha KOTOPOM pacIoJIOKeH cynepBynkaH To0a, easa He
YHMYTOKUBIIUH JIFOEN OKOJIO 75 ThIC. JIET Ha3a]

6 — banu — ocTpoB, ABJIAIOMIMINACS OJHUM U3 MUPOBBIX IEHTPOB TypHU3Ma

7 — TUMOp — CPaBHUTEJBHO HEOOJIBILIONW OCTPOB, pa3eeHHbIN MEXy IBYyMs
rocyJapcTBaMu

8 — XaltHaHb — OCTPOB, KOTOPbIH Ha3bIBatOT «BocTounsimu ["aBaiissMu»

9 — Cynasecu — ocTpOB, rie 0OHapyKeHbI ApEBHEHIINE MeIIepHbIe PUCYHKHU IEPBOOBITHOTO
yenoBeka (6osee 45 ThIC. JIET HA3ax)

10 — JIycoH — ocTpoB, rae B 1991 r. mpousonuio nu3BepkeHue Byikana [lnaary6o - oHO U3
cuiabHenmmx B XX Beke




Hanwmure HazBaHus reorpa)u4eckux 0ObEKTOB, C KOTOPHIMU CBSI3aHBI TIEPEUHCIICHHBIC
HuKe PakThl (0UH QaKT = OJUH OOBEKT)

1 — nycTeinsa Kapakym — mycTbIHS, Ha3BaHUE KOTOPOW NEPEBOIUTCS KaK «UEPHBIE IECKU»

2 — mycThiHs KBI3BUIKYM — ITyCTBIHS, Ha3BaHHE KOTOPOI MEPEBOAUTCS KaK «KPACHBIE TTECKU»
3 — myctbiasg Takna-MakaH — 0JJHa U3 KPYITHEHIIINX [TECYaHbIX ITyCThIHb MUPA

4 —3anuB Kapa-borasz-I"os1 — kpyIHas TaryHa ¢ HHTEHCUBHBIM HaKOIUIGHHUEM COJIeH

5 — CapbIKkaMblIIIICKasi KOTJIIOBMHA — KOTJIOBHUHA JIPEBHETO 03€pa, Yepe3 KOTOPOoe MpOoTeKas
Y300i1, HBIHE — KOJIJICKTOP CTOYHBIX BOJ] C XJIOMKOBBIX TIOJIEH

6 — ObIBIIEE ApAJIECKOE MOpPE — COJIOHYAK HA MECTE OBIBIIETO OOJIBIIOTO 03epa

7 — 03. Uccrik-Kynb — kpyImHOE TOpHOE 03ep0 B ITyOOKON TEKTOHHUYECKOH KOTIIOBUHE

8 — 03. banxar — 03epo ¢ pa3nUYHON CONECHOCTHIO 3aMaHON U BOCTOYHON YacTeit

9 — p. Ceipnapbst — peka, KoTopasi JOHOCHT 9acTh CBOMX Boj 10 Manoro (CeBepHoro) Apana
10 — p. Amynapbs — peka, KOTopasi He JJOHOCHT CBOMX BOJ JI0 OBIBIIIEro Apana

11 — cyxue penbThl pek Temxen u Myprad

12 — depranckas 10JIMHA — KpYITHAsE MeXKTopHast BraauHa B CpeHei Azun

13 — Komnetnar — ropHas cuctema, OorpaHH4MBaIOIIas ¢ ceBepo-BocToka MpaHckoe Haropne

14 — naropse Ilamup — 370 Haropbe, Kak U TubeTckoe, Ha3bIBAIOT «KPBILLIEH MUPa»

KasaxcraH

TapKNUKUCTaH

(

WADraHucTaH .
f
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Pa3nea «I'eorpadust (3x010r1us)»

3a7aHus 110 HAPABICHUIO «IKOJIOTHUSY
[Mpumeuanue: ucnonp3oBanbl Gororpaduu aBropa u Wikimedia commons

|. Mnamiias rpynmna

1. Ompenenute pacreHusi, n3odpaxeHHsle Ha ¢ororpadusx. IlocMmorpure Ha pucynku 1-3, yto
MOKHO CKa3aTh O TPEOOBaHUAX pacTeHHW K (hakTopaMm cpeapl? apryMEHTHPYWTE CBOEC MHEHHE.
Pucynok 4 — 4To MOXKHO CKa3aTh 00 OCOOEHHOCTSIX y4acTKa, I/leé BO MHOXECTBE MPECTaBICHbBI 3TU
pacTeHusi? ApryMEHTUPYHTE CBOIO MO3UIMI0. PUCYHOK 5 — Kak Ha3bIBaeTCs MOJAOOHOE COCTOSHUE
xBoH? UeM OHO MOKET ObITh BBI3BAaHO?

OtBeTsl:

1. Msrkue, riIyOOKO pacceYeHHbIE JIMCThSI C OYEHb TOHKHUMH JIOJISIMH XapakTepHBI JUIs
HOTPYKEHHBIX B BOJy pacTeHHid. [10 TOBUMM mMy3bIpbKaM MO>KHO OTO3HATh My3bIPUATKy U YKa3aTh
Ha €€ XUIIHUYECTBO.

2. Kenpossiii crtnanuk. [InoTHas, mprkaTas K 3emile KpOHA MOXET CBUIETEIbCTBOBATH O
IPUCIOCOOJIEHHOCTH K HU3KOH TemIeparype M CHIbHOMY BeTpy. Ilpouspactanue Ha raneyHoMm
IUISKE TOBOPUT O HETPEeOOBATENILHOCTH K OOraTCTBY IOYBBI, CIIOCOOHOCTH PacTH Ha KaMEHHCTOM
cybcTpare.

3. MopnoBauk. Pactenue c mnpusHakamu ckiepodura (TIIyOOKO paccedeHHBIE JHCThS CO
CBEPHYTBIMH BJIOJIb IEHTPAJIBHON KUJIKU JOJISIMU, CBETIIAsi OKpacka, OIyIIEHHEe, KOTOPOe, BIIPOYEM,
IUIOXO BHUJIHO Ha (OTO); pacTeHHe MpHucrnocodsieHo K aepunury Biaaru. Ha kpato ¢ororpadun
BUJIHO, YTO Y4aCTOK KaMEHHUCTBIN, pacTeHHe MPHUCIIOCOOIeHO K MOA0OHOMY CyOCTpary.



4. Ha ¢oTo mpuCyTCTBYIOT pyAepalibHble PAaCTEHHs, KOTOpPbIE HIKOJbHHUKH MOTJHM BCTpEYarb B
roponie. Kpome Toro, BuiHa orojgeHHasi mouBa. Y4acTOK MOJBEPrcs MEXaHMYECKOMY HapyIICHHUIO
(BBITaNTHIBaHKE, IBUKCHUE TEXHUKH, CHITHE CJIOS TI0YBBI, ITOJICHIIIAHUE TPYHTA).

5. Xnopo3 XBOoM COCHbI. MoeT ObIThb BbI3BaH HapyUIEHHMEM BOJHOTO pekuMa (M30BITOK WU
HE/IOCTaTOK BJIaru), HapylmIeHHeM OajdaHca MaKpo- U MHUKPOIJIEMEHTOB, HH(EKIIMOHHBIMH
3a00JICBaHUSIMHU, TEHETHYECKUMH OTKJIOHCHHUSIMH, BO3ICHCTBHEM 3arpsi3HSIOIINX BEIIECTB (IHOKCHUT
Cepbl, HEKOTOPBIE MUKPOAJIEMEHTHI), a TAKXKE PSIIOM JPYTUX MPHYUH.

[IpumMevanusi: onpeneneHue pooB U BUIOB PACTCHUH B 3TOM 33J]aHUU HE SIBISCTCS 0053aTEIIbHBIM.

2. Onpenenurte pacteHus, n3oopaxeHusie Ha potorpadusx 1-4. [TocmoTpute Ha pucyHku 1-3 — 9TO
MOKHO CKa3aThb O TpeOOBaHUAX pacTeHHil K (hakTopaMm cpeapl? apryMEHTUPYWTE CBOE MHEHHE.
Pucynox 4 — 4T0 MOKHO CKa3aTh 00 0COOEHHOCTSIX Y4acTKa, IJie BO MHOYKECTBE MPEICTABICHBI ATH
pactenusi? ApryMeHTHpyiTe cBOl mno3uluioo. Pucynok 5: dortorpadus cienaHa Ha CTEHOM
y4acTKe, MOJBEPKEHHOM OIpEAEIEHHOMY BMJly aHTPOIIOT€HHOMY Bo3jelcTBud. [Ipeamomnoxure,
KaKOMY UMEHHO. APryMEHTUPYITE CBOIO MO3ULUIO.

OTBeTHI:

1. Koznobopoauuk. OTHOCHUTENBHO Y3KHE M JKECTKHE JIUCThS, CBEPHYTHIE BJOJb, MOTYT
CBUJIETENHLCTBOBATh 00 YCTOMUMBOCTH K Aeunuty Biaru. CeMeHa ¢ XOXO0JIKaMH, PUCTIOCOOICHHBIE
K [IEPEHOCY BETPOM, CBUJIETEIBCTBYIOT B MOJb3Y TOTO, YTO 3TO PACTEHHUE OTKPBITBHIX MPOCTPAHCTB.

2. Oumutok. MscucTeie KOPOTKHE IIMCThS — TMPU3HAK CYKKYJEHTA, 3alacaroliero BOAY MJis
NepeKMBaHus IEPUOOB HEJOCTATKA BIIAry.

3. Ypyth. 'my0oKO paccedeHHbIe JIUCThS C OYeHb TOHKUMU JOJISIMU XapaKTEePHBI IS MTOTPY>KEHHBIX
B BOJIY PaCTEHHUIA.



4. Topeu nruumii (cmopsli). PynepanbHblii BHI, OTIMYAIOIIMICS OONBIIONW YCTOHMYMBOCTBIO K
BbITanThiBaHUIO. IIKONMBHUKK BUAETU 3TO pacTeHue B ropoze. [Ipouspactaer Ha HapyIIEHHBIX
MecTax, OOMJIeH Ha yJacTKaxX, MOABEPTaOLINXCS BHITANITHIBAHUIO (OKOJIO IOPOT/TPOIHHOK).

5. OOpamiaer Ha cebsi BHUMaHHE cepblii 1[BeT. B HOpMe B cTemHBIX cooOuiecTBax MpeodianarT
3NaKku (OISl Pa3HOTPABBS KOJIEOJIETCs), IIBET MOXKET OBITH 3€JIEHBIM WIIU JKEITOBAaTHIM; Ha (POTO
OOWJIbHBI pacTeHust ¢ cepod okpackoil. IIKONbHMKM MOTYT BCHOMHHTH TOJBIHB TOPBKYIO,
OTIIMYAIOIIYIOCS Cepolt (WM cepeOpHCTOi) OKpacKOl, BCTpEUArONIelicss Ha HAPYIICHHBIX MECTax —
Ha MYCTHIPSIX, BAOJIb qopor (xots B CII6 ee moutu He BuaHO). Ha nmepennem miuaHe Takke 3eleHas
NOJIBIHB-3CTparoH. OOWIIMe MOJIBIHM CBUICTEIBCTBYET B I0JIb3Y WHTEHCHBHOTO BBINACA; IMOJIBIHB
MEHBIIIE BBIETAETCS.

[Tpumedanus: onpeaeneHre poaoB U BHIOB PACTEHHUI B TOM 33/IaHUU HE SBJISIETCS 00513aTEIbHBIM.

3. Onpenenute pacteHus, n300paxkeHHple Ha pororpadusx 1-4. [locmoTpute Ha pucyHkH 1-3 — 9TO
MOXHO CKa3aTh O TpPeOOBAHHUSAX pacTeHUW K (hakTOopaM Cpelbl? apryMEHTHPYHWTE CBOE MHEHHE.
PucyHok 4 — 4TO MOXHO cKa3aTh 00 0COOCHHOCTSIX y4acTKa, IJieé BO MHOKECTBE MPECTABICHBI 3TH
pacteHusi? ApryMeHTHpyiiTe cBoro no3uuuio. Pucynok 5: Ha FOxubiii Kypunbckux octpoBax casza
(Ha3pIBaeMas TaKkKe KypUIbCKUM 0aMOyKOM; 371aK, KOTOPBIii MOKHO BUETh Ha MEpEHEM IUIaHE Ha
PaBOM HW)KHEM DPHUCYHKE) B OJHHMX XBOHHBIX Ji€caX IMPHCYTCTBYET, B JPYTUX — OTCYTCTBYET.
[Ipenmonoxxure NpuUUHbL. APTyMEHTUPYHTE CBOIO MO3UIIUIO.



OTBeTHI:

1. JlagpsaH. BugHo, YTO y IBETYIIEr0 pacTeHUsT HET 3€JleHbIX JUCTheB. PacteHue
oecxmopodmibHOe, Tapazutuyeckoe. Onupasch Ha BHENTHUN BHUJI IBETOB, MOXKHO MPEIOI0KHUTH,
YTO pACTEHUE OTHOCUTCA K OPXMJHBIM, MHOTHE NIPEACTABUTEIM KOTOPBIX HMMEIOT TECHYIO
B3aUMOCBSI3b C MUKOPU3HBIMU TPUOaAMU.

2. Jlrotuk BomHbI. HiKHUE MHCTRS — TITyOOKO paccedeHHbIE ¢ OU€Hb TOHKUMU J0JsIMU. BepxHue —
YMEpPEHHO pacceueHbl. MOKHO MPEAnonokKuTh, YTO HWKHAS 4acTh PACTEHMsI MOTPYXKeHa B BOAY, a
BEPXHSS1 BO3BBIIIAETCS HAJl TOBEPXHOCTHIO BOJIBI.

3. Tumuak. OdveHb y3KHE JHUCThSI U TOHKHE IKECTKHE CTeONM CBUACTEIBCTBYIOT O
MPUCTIOCOOICHHOCTH K JeduuuTy Bonbl. LlBeTyiiee pacTeHue mpou3pacTaeT HA KaMEHUCTOM
cyOcTparte, ciie1oBaTeIbHO, CIIOCOOHO PACTH HA TIOYBE OYEHB MAJIOW MOIITHOCTH.

4. Maps Oenasi. PynepanbHOoe pacTeHHE, KOTOpPO€ IIKOIBHUKM MOTTU BHUIETh B TOpPOJE.
[Ipouspacraet, ckopee Bcero, Ha MEXaHUYECKH HAPYIIEHHOM yJacTKe (B KaJipe TpaBUitHas OTCHINKA,
BEPOSITHO, Y JIOPOTH).

5. Buano, uro Ha neBoii poTorpaduu — nuxra, Ha MPaBOM — JIMCTBEHHHIIA. B TeMHOXBOWHBIX Jiecax
casza yrHeTeHa W3-3a HEJOCTaTOYHOTO OCBEIICHHMS, B CBETIOXBOMHBIX M JIMCTBEHHBIX (1y0, Oepesa,
ollbXa M JIp.) MOXKET HCIIOJIb30BaTh HAYalO W KOHEI] BEreTallMOHHOTO MepHoja, T.K. SBISETCS
3UMHE3EJICHBIM pacTeHrueM. Y TouHeHue peruona (JlampHuii BocTOK) M0KHO HaBECTH IIKOJIBHUKOB



Ha MBICIb O Mpeobiafaromux XBOMHBIX mopoaax. LIIKOAbHHMKM Takke MOTYT NPEANONIOKUTh
BIIUSIHUE COMKHYTOCTH JPEBOCTOS.
[Ipumeuanusi: onpeneneHue poJoB U BUIOB PACTEHUH B 3TOM 33J[aHUU HE SBJSIETCS 0053aTEIbHBIM.

4. Onpenenute pacTeHusi, n300paxkeHHbIe Ha Gororpadusx. [locmorpure Ha pucynku 1-3 — uro
MOYKHO CKa3aTh O TPEOOBaHMIX PACTEHUH K (PaKTOpaM Cpebl? apryMEHTHUPYHTE CBOE€ MHEHHE.
Pucynok 4 — 9T0 MOKHO cKka3aTh 00 0OCOOCHHOCTSIX y4acTKa, IJIe BO MHOXKECTBE MIPE/ICTABICHBI ATH
pacreHus? ApryMeHTHPYHTE CBOIO MO3UIIMIO. PUCYHOK 5: pOCSIHKA 4aCTO OMUCHIBAETCS KaK
pacTeHue BepXxoBbiX 6070T. OHAKO €e MOXKHO BCTPETHUTD U 3a UX npeaenamu. Kakumu
0COOEHHOCTSIMH POCSHKH, HA BaIll B3I, 3TO ONpenensieTcsi? ApryMeHTUPYHTE CBOIO MO3UIIHIO.

OTBeThI:

1. Kucnuma. Hwuskoe pacTeHHMe €O CpPaBHHUTEIBHO TOHKHUMH JIUCTBSIMH, PaCIOJIOKEHHBIMHU
TOPU30HTAJIBHO; €CJIM IIKOJBHUKU OINO3HAIOT KHCJMILY, MOTYT BCIOMHHUTb U O IMOBEPXHOCTHOU
KODHEBOWM CHCTEME, pacHOJIO)KEHHOM B TMOJCTHIIKE, TEHEII0O0UBOE (TEHEBBIHOCIMBOE) H
BJIAr0JIF0OUBOE pacTEHUE.

2. OumTok (3asubsi KamycTa). PacreHue c mpu3HaKaMH CYKKyJIeHTa (MSCHCTBIE OTHOCHUTEIHHO
HEOOJIbIINE JTUCThS C OJIECTSIIEH MOBEPXHOCTHIO); PACTEHHE MPUCTIOCOOIEHO K Ie(UIUTY BIIary.

3. Msarkue, iIyOOKO paccedeHHble JIUCTbS C OYE€Hb TOHKMMH JIOJNSIMM XapaKTepHBl IJIs
HOTPYKEHHBIX B BOJy pacTeHHil. [1o T0OBUMM My3bIpbKaM MOXKHO OIO3HATh My3BIPUATKy U YKa3aTh
Ha €€ XUIIHUYECTBO.

4. KpamuBa. Pacrenue, TpebGoBaTenbHOEe K OOraTrcTBY IOYBBI, K COJEpKaHHIO a3zoTa. Yacto
BCTpEYaeTCs] B HAPYHNICHHBIX MecTooOnTaHmsx. IlIKombHUKM Morim oOpaTuTh BHHMAHHE, YTO
KparnuBa pa3pacTaercsi OKOJIO TIOMOEK, BBITPEOHBIX 5IM, TyaleToB.



5. PocsiHka BcTpedaercsi Ha OCIHBIX DJIEMCHTAMHM MUTaHHs cyOcTpatax (B T.4. KAMEHHUCTBIX U
necyanbix). BeposiTHO, BakHBIM (DAKTOPOM SIBJISETCS OTCYTCTBHE 00Ji€e BBICOKHX PaCTCHUM,
00pa3yroMX TUIOTHBIA TTOKPOB.

[Ipumeyanus: onpeieieHre POIOB U BHIOB PACTCHUI B 3TOM 3aJaHUH HE SBJISIETCS 0053aTeIbHBIM.

5. Onpenenure pactenusi, n3o0paxennsle Ha GoTtorpadusx. [locmorpure Ha pucynku 1-3, yTo
MOJKHO CKa3aTh O TpeOOBaHUSIX pacTeHUM K (pakTopam cpenbl? apryMeHTUPYITE CBOE MHEHUE.
Pucynox 4 — 4to MOXXHO cKa3aTh 00 0OCOOEHHOCTSIX y4acTKa, I7ie BO MHOXKECTBE MPEICTaBICHBI 3TH
pacreHusa? ApryMeHTHpyHTe CBOIO no3unmio. Pucynok 5: Ha FOxnbiii Kypunbckux octpoBax caza
(Ha3pIBaeMasi TaKKe KypHUIbCKHUM 0aMOyKOM; 371aK, KOTOPBIH MOKHO BHJIETh Ha NIEPEAHEM IJIaHE Ha
LEHTPaJIbHOM HHKHEM PUCYHKE) 4acTO 00pa3yeT CILIOIIHOM MOKPOB, HO BOIM3U Oepera Mops
ucuesaeT. KakoBbl MOTYT OBITh IPHUUHBI? APTYMEHTUPYHTE CBOIO MTO3UIIHIO.

OTBeTHI:

1. TlerpoB xpect. BuaHo, 4TO y IBETYWIEr0 pAacCTEHUsS HET 3€JEHBIX JHUCThEB. PacTeHue
OecxiopoduiibHOE, Mapa3uTUIECKOE.

2. JIrotuk BomHbIN. HKHUE TUCTBS — TTyOOKO pacCeueHHbIE ¢ 0YeHh TOHKUMH J0JIsIMU. Bepxuue —
YMEPEHHO paccedeHbl. MOKHO MPEANOI0KUTh, YTO HUXKHSAS YaCTh PACTEHMS MOTPYXKEHA B BOAY, a
BEPXHSISI BO3BBILIAETCS HaJl TOBEPXHOCTHIO BOJIBI.



3. l'opHokonocHuk. PacTeHune ¢ mpu3HaKamMu CYKKYJICHTa — MSCHUCTBIC JIUCThSI, TyCTO MOKPHIBAIOIIHE
ctebenb. Pactenue npucnoco6ieHo K Ae@UIUTy BiIary.

4. Ilactymps cymka. IIIKOIBHUKM MOIJIM BUAETH €€ B IOpPOJIE BAOJIb JOPOTr, HA MYCTHIPAX W T.II.
pacTeHre HapyIIEHHbIX MECTOOOUTAHUH.

5. Caza sBisieTcsl 3MMHE3€JICHBIM PacTeHUEM, YCTEIIHAasl 3MMOBKA 3aBUCUT OT CHEXHOTO MOKpOBaA.
BpicoTa CHEXXHOTO MOKpPOBa BJIMSIET HA BBICOTY 3apociiei cas3bl. BOnMmM3u OeperoBoil JTUHUK BeTep
qame ¢ayBacT CHET. IxoapHUKHU MOTYT TaKXXC NPCAINIOJIOKUTDL BIIMAHUC IMTOBBIIICHHOTI'O COACPIKAHUA
COJICH OKOJI0 OEperoBOM JIMHUH.

[Ipumeuanusi: onpeneneHue poJOB U BUIOB PACTEHUI B 3TOM 33JaHUU HE SBISIETCS 0053aTEIbHBIM.

1l. Crapmias rpynna

1. Pucynku 1-3 — 94TO MOXHO CKa3aTh 00 OCOOEHHOCTSX Y4acTKOB (IIPUPOIHBIC YCIOBUS; BPEMS,
Korga caenaHa ¢ortorpadus; BO3JACHCTBHE XO3SHCTBEHHOW JESITEIBHOCTH), TIE CJEJIaHbI
dororpaduu? AprymMeHTHpyWTe CBO€ MHEHHME. PucyHkn 4-6 — K KakUM KaTeTOpHSIM
KJaccu(UKAlMU  SKOJIOTO-IIEHOTUYECKUX — cTpareruii  PameHckoro-I'paiiMa MOXHO OTHECTH
pactenne, m3o0pakeHHOe Ha (oTtorpadun? ApryMeHTHUPYHTE CBOIO mo3unuio. [IpuMeuanue: Ha
puc. 4 peub UJET O KYCTapHUKE.

OTBeTHI:

1. KanyxHuua 6050THas — TUrpoUT, pacTeHHEe NepeyBIaXHEHHbIX MecTooOuTanuii. He oTHocuTCA
K YHCITY BHJIOB BEPXOBBIX 00JIOT, MOKHO MPEANOI0KUTh, YTO ITO — MPUPYUECHHBIN WM TPUPEUHBIN
y4dacToK. OCOKH U XBOIIY MOATBEPKAAOT MPEATIONIO0KEHHE.

2. KonbITeHb eBpomneickuil. Bua, xapakTepHbI A IIMPOKOIMCTBEHHBIX M CMEIIAHHBIX JIECOB.
MoseT BCTpedaThCsi M B TAaeXKHOM 30HE, HO, CKOpee, Ha Y4acTKax C OOratbIMHU 3JEMEHTaMH
MHUHEPAITHHOTO MTUTaHUSI TOPHBIMH MOPOIaMHu (HaIpuMep, KapOOHATHBIMU ).

3. IlBerymas mnedeHouyHuna. Bcrpedaercs B CMENIaHHBIX M XBOMHBIX JIECaX, HAa Y4YacTKax C
Ppa3peKEHHBIM TPaBIHO-KYCTaPHUUKOBLIM sipycoM. DoTtorpadus caenaHa B epBoil MOJIOBUHE Masl.
4. Kenposbiii cmiaHuk. [lona3zyuee pacTreHMe ¢ IUIOTHOW, MPHXKATOM K 3€MJle  KPOHOM.
HertpeboBaTtenpHO K CcyOCTpaTy, YCTOMYMBO K BETPY M HU3KOH TemrepaType. BeposTHo, mMoxer
ObITh OTHECEHO K KOHKYNEHTaM/BHOJEHTaM (TycTasi KpOHa IpPEeNsTCTBYET POCTY OOJIbIIMHCTBA
JIPYTHX PacTEeHUH) W K MAaTHEHTaM/CTpecc-ToJiepaHTaM (BCTpedaeTcss B MECTOOOMTAHHUSX, TJI€ HET
JIepeBbEB M TPEJICTABICHO OYeHb HEOOJBIIOE KOIWYECTBO KYCTAPHUKOB; PACTET OTHOCUTEIIBHO
MEJICHHO).



5. Consuka (BepositHo, Salsola komarovii), mpouspacraromas Ha Oepery Mopsi Ha Tuishke. BumHo,
YTO Ha IUISDKE PACTeHHs IOYTH OTCYTCTBYIOT. PacteHue-ramour, ycToiiunBoe K 3aCOJICHUIO.
MokeT OBbITh OTHECEHO K MaTHEHTaM/CTpecc-TOJNIepaHTaM, T.K. 3aCOJIEHHE U OETHOCTh 3JIEeMEHTaMH
MUHEPATBLHOTO MUTaHMs (Ha IJISKE MEeCOK — CyOCTpaT ¢ JIETKUM TPaHyJIOMETPHUUYECKUM COCTaBOM U
OUYCHb HU3KUM COJIEpP’)KaHUEM TyMyca) MPEMsITCTBYIOT 3aKPEIUICHNI0 OOJILIMMHCTBA BUIOB. BMecTe ¢
TEM, pacTeHue He (pOpMHpPYEeT COMKHYTOrO IMOKPOBA, HE CIOCOOHO PE3KO yBEIWYHBATh OOUIIUE B
OTCYTCTBUHM KOHKYPEHTOB (110 KpaifHEe# Mepe, Ha MPeCTaBICHHbIX (GoTorpadusix).

6. bopmeBuk CocHOBckOro. M3BeCTHBIN aJBEHTUBHBIM BUJI, pACIPOCTPAHSAIOIINICA HA OTKPBITBHIX
MecTax, Ha 3a0pOIIEHHBIX MOJSX, JYTax, OKOJO JI0por, B 1ojMHax pek. OOpaszyer TycTbie 3apOCiu.
Ha Ttepputopusix, rae sBisercss aJBEHTUBHBIM BHUIOM, BEPOSTHO, MOXET OBbITh OTHECEH K
KOHKYpEeHTaM/BUOJICHTaM. B npupoiHoM apeae BCTpedyaeTcsi B IPYTUX YCIOBHSIX.

2. ITocmoTpuTe HAa PUCYHKH 1-3, 4TO MOXHO CKa3aTh 00 0COOCHHOCTSAX Y4acCTKOB (TIPUPOIHBIC
YCIIOBUST; BpeMsi, Koria cennana (Gotorpadus; BO3ISHCTBUE XO3IHCTBEHHOM JIEATEIBHOCTH ), TIC
caenansl poTorpadun? ApryMeHTHUpYHTE CBOE MHEHUE.

[MocmoTpuTe Ha pucyHKH 4-6, K KakUM KaTeTOpUsAM KIACCU(PHUKAIUH SKOJIOTO-IIEHOTUIECKUX
crpateruii PameHnckoro-I'paiiMa MOXHO OTHECTH pacTeHue, H300pakeHHoe Ha doTorpadpuu?
ApPrymMEeHTHpPYHUTE CBOIO O3ULUIO.

OTBeTHI:

1. benokpeuibHUK. PacTeHne yBIaXHEHHBIX MECT, TpeOOBaTeNbHOE K MHUHEPATbHOMY MHTAHHUIO,
TEHEBBIHOCTHBOE. MOXET BCTPEYAThCS OKOJIO PYYbEB, PEK, HA HU3HMHHBIX 00JI0TaX.

2. Kucnuna. TeHeBBIHOCIHBOE pacTeHUE, MPOU3PACTAET MPEUMYIIIECTBEHHO B XBOMHBIX (OCOOCHHO
€JIOBBIX) JiecaX Ha ydYacTKaX C pa3peKCHHBIM TPaBSHO-KYCTAPHUYKOBBIM sipycoM.  KopHm
pPaCTONIOKEHBI B MOICTUTIKE.



3. VBan-uail y3konucTHBIA. Berpewaercs B OONBIIOM KOJMYECTBE Ha HApPYLICHHBIX Y4YacTKax,
BbIpyOKax, MOXKapuIax.

4. KnonoBHuk wMmycopHbli. Pynepanpueiii Bua. Illupoko pacnpocTpaHeH Ha HapylIEHHBIX
MEeCTOOOUTaHMSIX (B TOM YHCIIE B TOPOAax ). MOKET ObITh OTHECEH K AKCIUICPEHTAM.

5. Caza u moxokeBenbHUK Capikenra. O0a o0pa3yroT mioTHbIe 3apociu. Ca3a MOXKET ObITh
OTHECEHAa K KOHKYpEeHTaM (aKTHUBHO pacHpOCTpPaHSETCS Ha BBIPYOKaX M rapsx, MPEnsiTCTBYET
BO300HOBJICHHIO IPYT'HX PACTCHU).

6. Conepoc. VYcroilunBoe K CHIBHOMY 3aCOJICHHMIO pacTeHue. MoxeT ObITh OTHECEHO K
MaTHEHTaM/CTPeCC-TOJIEPAHTaM ), T.K. OOUTAET B YCIOBHSX, HEIIPUTOJHBIX Uil OOIBIIMHCTBA APYTHX
pacTeHui.

3. Onpenenure pacteHus, n3o0paxxeHnsle Ha Gpororpadusix. [locmorpure Ha pucynku 1-3, aro
MOJKHO CKa3aTh 00 0COOCHHOCTSIX Y4acTKOB (MPUPOHBIE YCIOBHS; BpeMsl, KOr/ia cellaHa
¢dororpadus; Bo3aericTBIE X035IMCTBEHHOM IEATEILHOCTH), T1Ie caenanbl pororpadun?
ApPryMEHTHpYHUTE CBOE MHEHHUE.

[MocmoTpuTe Ha pHucyHKH 4-6 — K KakuM KaTeropusiM KIacCH(PHUKAUH SKOJOTr0-IEHOTHYECKHX
crpateruii Pamenckoro-I'paiiMa MOXHO OTHECTH pacTeHHe, H300pakeHHoe Ha (oTorpadpun?
ApPrymMEHTHpPYHUTE CBOIO NO3ULUIO.

OTBeTHI:
1. Conepoc. Pacrenue, ycToiunBOe K CHIILHOMY 3acoyieHuto. [IpouspacraeT Ha colloHYaKkax u OIu3n
MOPCKOTO TTOOEPEXKBSI.



2. Baxrta TpexyincTHas. PacTenue nepeyBiIaKHEHHBIX MECTOOOMTAHUH, HE OYEHb TPEOOBATEIBHO K
MHUHEpAJIbHOMY IMTAaHUIO, PAacTeT Ha Oeperax CTOAYMX BOJOEMOB (WJIM BOJOEMOB CO CIIa0bIM
TE€YEHHEM), HA HU3UHHBIX U BEPXOBBIX 00JI0TaX.

3. Opnsik. Berpeuaercst B CBETIBIX Jiecax, pa3pacTaeTcsl Ha BbIpyOKax, rapsix U APYrux HapyIHIEHHBIX
OTKPBITBIX IPOCTPAHCTBAX.

4. KonocHsk (BosocHelr) necyanslid. Pacter Ha neckax, yCTOHYMB K 3aCOJICHUIO, HE TpeOOBaTeNIEeH K
COJICPKAHUIO DJIEMEHTOB MUHEPAIBHOT0 NUTaHus. YacTo pacrer BOIM3M Mopckoro Oepera. Moxer
ObITb OTHECEH K [aTHEHTam/cTpecc-TojlepaHTaM (HacelseT Y4YacTKH, IPUroJHbIE Ul
OTPaHUYEHHOTO KOJMYecTBa BHUIOB). OJHAKO MHOTJA MOXKET OOpa3oBHIBaTh TI'YyCThIe M BBICOKHE
3apOCiId, MPOSIBIIASA CBONCTBA BUOJIEHTa/KOHKYPEHTA.

5. MBan-uaii y3konucTHBIA. OOHMIIEH Ha HAPYIICHHBIX MECTOOOMTaHMSAX (B T.4. BRIPYOKax, OKOJO
JIOpOr, Ha Io’kapuiiax). MoxxeT ObITh OTHECEH K SKCIUIEpeHTaM. XOTs NpOsIBJIAET U CBONCTBA
KOHKYpeHTa (TYCTBIE W BBICOKHE 3apOCIH MPEMATCTBYIOT BO30OHOBJICHHIO HEKOTOPBIX APYTHX
SKCIUICPEHTOR).

6. Kucnauna obsikHOBeHHas. BeTpeuaeTcsi B XBOMHBIX (OCOOEHHO — €JI0BBIX) JiecaX Ha ydacTKax C
pa3peKEHHBIM TPAaBAHO-KYCTAPHUYKOBBIM ApycoM. TeHeBbIHOCINBOE pacTeHne. KopHU pa3meleHsl
B TIOJCTUIIKE. MOXKET OBITh OTHECEHO K MAaTHEHTaM/CTPECC-TOJIEPaHTaM.

4. Omnpenenute pacTeHus, nzoopaxenusie Ha Gpororpadusax. [locmorpure Ha pucynku 1-3, yto
MOYKHO CKa3aTh 00 0COOCHHOCTSIX Y4acTKOB (TIPUPOIHBIE YCIOBHSI;, BPEMsI, KOTIa caesiaHa
dboTorpadus; BO3ACHCTBUE XO3IHCTBEHHOH ACATEIBHOCTH), T1Ie cAenanbl (hoTorpadun?
AprymMeHTHpyHTE CBOE MHEHHUE.

[TocmoTpute Ha pHCYHKH 4-6, K KakUM KaTeropusM KJAacCU(PUKAIMU SKOJIOT0-IEHOTHYECKUX
ctpareruii PameHckoro-I'paiiMa MOXXHO OTHECTH pacTeHHE, W300pakeHHOe Ha Qororpaduu?
ApryMEHTHPYITE CBOIO MTO3ULIHIO.



OTBeTHI:

1. CabenbHuk OonmoTHBIN. ['urpodut. Berpeuaercs Ha chIpbIx yrax, Oeperax BoJI0OeMOB, Ha
6onorax. OTHOCUTENBHO HEeTpeOoBaTeneH K borarcTBy noys u pH.

2. Berpenuna nyopaBHas. PacnpocTpaHeHa B IIMPOKOJUCTBEHHBIX U MHOT/Ia CMEIaHHBIX JIecax.
Becennuii apemepona. @orto crenaHo B IepBOi MOJOBUHE Masl.

3. Manuna. Berpedaetcs B jecax, Ha Onymikax, Ha BeIpyOkax. OTHOCUTENIbHO TpeboBaTeIbHa K
0oraTcTBY MOUB, K COJEPKAHHIO a30Ta.

4. PocsiHka anrnmiickas. Berpedaercs Ha cyOcTpaTax, O€AHBIX 3JIeMEHTaMH MUHEPAIbHOTO
MUTAHUS, 9aCTO Ha OOJIOTAX; HEJOCTATOK MaKPO- U MUKPOAJIEMEHTOB BOCIIOJHSIET, IIEpeBapuBast
HACEKOMBIX. MalleHbKO€e, MEIUICHHO pacTyIllee pacTeHUe, C1ad0 BIHAIOINIEE HA OCOOHU IPYTUX
BUJOB. MOXXeT ObITh OTHECEHO K MMaTHEHTAaM/CTPECC-TOJIEPAHTaM.

5. Matnuk ogHOoNIeTHUNA. YacTo BCTpedaeTcsi Ha HApYIICHHBIX MecTooOnuTaHusax. HeBbicokoe
pactenue. MoxeT ObITh OTHECEHO K HKCIUIEPEHTaM.

6. TpocTHUK 0OBIKHOBEHHBIN (105KHBIN). ['urpodut u ruapodut. HerpeboBareneH k 6orarcTBy
noyB. Yaie BcTpeyaeTcs: B IPOTOYHBIX BOJOTOKAaX M BojoeMax. MokeT ObITh OTHECEH, C O/IHOM
CTOpPOHBI, K TAaTUEHTaM/CTpecC-ToJIepanTaM (0OMTAET B YCIOBUAX, K KOTOPBIM ITPUCTIOCOOICHO
YMEpPEHHOE KOJIMYECTBO BHJIOB), C IPYTOil CTOPOHBI — K KOHKYPEHTaM/BHOJIeHTaM (00pa3yeT rycrsie
U BBICOKHE 3apOCIH, YTHETAIOLUE MPEJCTaBUTENEH APYTrUX BUJIOB).



5. Onpenenurte pacrenus, uzoOpaxkeHnHnole Ha (otorpadusx. [locmorpure Ha pucynku 1-3, urto
MOKHO CKa3aTb 00 OCOOCHHOCTSIX YYacTKOB (NMPUPOJHBIC YCIOBHUS; BpeMs, KOrjaa cjeiiaHa
doTorpadus; BO3JACHCTBHE XO3SMCTBEHHOM JEATEIBLHOCTH), TAe craenansl (ororpadun?
AprymMEeHTHUpYyHTE CBOE MHEHHUE.

[TocmoTpute Ha pUCYHKH 4-6, K KaKuM KaTETOPHSIM KJIACCH(PHUKAIIMU HKOJIOTO-IIEHOTHUYECKUX
ctpareruii Pamenckoro-I'paiiMa MOXXHO OTHECTH pacTeHue, H300pakeHHoe Ha Qororpaduu?
AprymMmeHTHpyiiTe cBOIO no3unuio. [lpumedanue: Ha puc. 6 peub UAET O MXeE.

OTBeTHI:

1. KpanuBa. Pactenme 4acTo BCTpedaeTcsi B HapyIIEHHBIX MECTOOOMTaHUsX. TpeboBaTenbHO K
00rarcTBy MOYBBI JIEMEHTAMU MUTAHUSA, B YAaCTHOCTH, a30TOM. YacTo BcTpeyaeTcss y MOMOEK U
BBITPEOHBIX SIM.

2. KynanpHuna eBpomeiickas. [urpodur. VYmepeHHO TeHeBbIHOCHHMBA. OTHOCHUTENBHO
HeTpeOoBarenbHa K OorarcTBy mouB U ux pH. MoxkeT BcTpeuaThCcsl Ha ChIPBIX JIyrax, Ha OITyIIKax
JIECOB.

3. Berpenuna motukoBuaHas. PacmpocTpaHeHa B HIMPOKOJMCTBEHHBIX M MHOT/IA CMEIIAaHHBIX
necax. Becennuii apemepouns. @oTo caenaHo B mepBOii MOJIOBUHE Masl.

4. Ocwuna. Illupoko pacnpoctpaHeHHBIN BuA. He BmoiHEe siICHO, K KaKOW KaTeropuu €€ MOXKHO
OoTHecTU. BcTpewaercs B pernoHax C pasMUHBIM = KIMMAaroM, HO HE B OKCTPEMAJIbHO
XOJIOJHBIX/KapKHX/BIIAXHBIX/CyXUX perrnoHax. [IpenmounTaer ymMepeHHO YBIaKHEHHYIO TOYBY, HE



pacTeT Ha CyXUX WM CHJIBHO TMEpPEYBIAXHEHHBIX ydacTkax. CrnocoOHa K WMHTEHCHBHOMY
BO300HOBJICHHIO KOPHEBBIMH OTIPBICKAMU, HO OTHOCHUTEJIBHO CBETOJIOOMBA M B JIOJTOCPOYHOM
MIEPCIIEKTHBE MOXKET OBITh BEITECHEHA JIPYTUMU JICPEBbSIMHU.

5. Cypenka. PynepanbHoe pacTeHue, mpou3pacTarollee Ha HapyIIEHHBIX y4acTkaxX. MoxeT ObITh
OTHECEHO K 3KCIUIEPEHTaM.

6. Cdarnoele mxu. BceTpewarorcss Ha mnepeyBiIaXHEHHBIX y4yacTkax. Ho mpu stom camu
TpanchopMHUpPYIOT cpeny (BoaHbIM pexkuMm, pH, 0COOEHHOCTH MHMHEPaIbHOTO MUTAHUS).
Paspacraromuiicss mokpoB c¢harHoBbIX MXOB CHOCOOCTBYeT (DOPMHUPOBAHHMIO BEPXOBOro OO0JIOTA.
BepositTHO, MOryT OBITH OTHECEHBI K KOHKYPEHTAaM/BHOJEHTAaM U, B MEHbBIIEH CTENeHHu, K
NaTHEHTaM/CTPECC-TOJIEPAHTAM.
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Paznen «I'eorpadus (reosiorusi)»

6-8 kJ1ace
BOITPOC 1

[TpubGnuzurensHo B 100 r. 10 H. 3. pUMCKHIl MCTOPUK M MUcaTeNb TaluT MUCAN: «...KaK JIETKO
MOKHO BHJIETh, 3TO €CThb HE YTO MHOE, KaK COK pacTEHUH, TaK KaK B HEM MHOIZIa BCTPEYAIOTCS
3BephKU M HACEKOMBIE, 3aKJIFOUYCHHbIE B HEKOT/[a elle )KUBOK COK. O4eBHUIHO, YTO CTpaHbI HA Oepery
CyeBCKOro MOpsI MOKPHITHI OBLIM IMBIITHBIMU JIECAMH, BBLACISBIIUMHU U3 ce0s Oanb3aM U aMOpy.
Jlydn HHM3KOTO COJIHIIA M3TOHSUIM 3TOT COK, M >KHJKOCTh Kamaja B MOpe, OTKyAa OHa OypsaMu
BBIHOCHJIACh Ha MPOTHUBOIMOJIOXKHBIN Oeper». OxapakTepusyilTe MO BO3MOXKHOCTH IMOAPOOHEE TOT
00beKT, KoTopoMy mnocBsTii Tamut cBou ctpoku. Kakoe mope on HazwbiBasl CyeBckum? Kaxue
COBpEMEHHbIC Hay4YHbIC TUCIUIUIMHBI 3aHUMAIOTCS pelieHneM mpobiem, odcyxaasmmxces 2100 ner
Hazan Tamurom?  (banrmiickoe Mope; ¢opmupoBanue  sSHTaps; maneo(Ouo)reorpadus,
[AJIE0IKOJIOT UL, TATIEOHTOJIOT )

BOIIPOC 2

Ota cTpaHa — ApreHFHHa — Ha3BaHa Oyarojaps XMMHUECKOMY 3JIEMEHTY, KOTOPBIM HCKaJIU B HEH
ucnaHckue 3aBoeBarenu. [lepBoe myremiecTBue K aajnekuM OeperaM ObUIO JOCTATOYHO YAAYHBIM,
MOTOMY 4YTO MOMYTHBIN BeTep rHan kopadnu Brnepea. Cronuily Oyayliero rocyaapcrsa, B KOTOPOM
OHHM OXHUJAJIM BCTPETUTh HECMETHBIE COKPOBHUILA CKA30YHOM CTpaHbl DJIbJ0pPaJ0, Ha3BaIU OYEHb
ONTUMHUCTUYHO — «XOpOIIN (IOMYyTHBINA) BETEpP», KOTOPHII Ha COBPEMEHHOW KapTe Ha3bIBaeTCA
Byonee-Adipee. 3anuB, Ha Oepery KOTOPOTro OH HAXOAUTCS, Ha3BaH UMEHEM TOTO YK€ XUMUYECKOTO
3JIEMEHTA, HO MO-UCIaHCcKu — Ha~-Haara. OJHAKO Ha TOT MOMEHT K COXKAJICHUIO UCHAHIIEB, TO, YTO
OHU MPUHUMAIIA 332 YPE3BBIYANHO LIEHHBIN I HUX XHMHUYECKHH DJIEMEHT — €epebpe, 0Ka3aloch
WHBIM XUMHYECKUM DJIEMEHTOM — Hiafuie#. Ha TOT MOMEHT ee EHHOCTh HE Oblla M3BECTHA, U
TaKoe ee Ha3BaHHE SBIIACTCS MPEHEOPEKUTENBHBIM, B PYCCKOM MEPEBOJIE — €EPEOPHIIIKO.

ApreHTuHa

Bysnoc-Aflipec

Jla-Tlnara/ cepebpo (TyT Most omnOKa, JTr000€ U3 CJIOB - 3a4ET)
IImatuna

Cepebpuiko, 1w 11000€ YMEHbIIUTEIBHOE K cepedpy

arONE

Bomnpoc 3

[Ipouture Ttekct. Ilog HOMepamu NHpONyLIEHbl HEKOTOpPbIE CJIOBa (OHM MOTYT IOBTOPATHCSA),
HaINIIUTE UX.



Kopmyc ropHoro kommnaca ykpenseH Ha NpsiMOYroibHOM 1uiacTuHe. BHyTpH Kopiyca nomenieH 1 —
KpyT, pasaenceHHblid Ha 360 rpaxycoB. [lenenus Ha nmumbe oT 0 10 360 HaHeceHBI B MOpsIKe, 2
4acOBOW CTPEJIKU. DTO IMO3BOJIIET OTCYMTHIBATH a3MMYT [0 CEBEPHOMY KOHIY cTpenku. Kopmyc
YCTaHABJIMBACTCS TAaKUM 00pa3oM, 4TOOBI JHMHHUS, COCIUHSIONIAs CeBep-1or, Obula mapajuiesbHa 3
CTOpOHE IUIACTHHKH Kommaca. B IeHTpe pacroiioskeHa uria, Ha KOTOPOH pa3Mmemaercs OoObIYHas
MarHutHas cTpenka. Crpenka cBOOOJHO Bpamiaercs Ha wuriie. XOpOIIO HaMarHWUYeHHas W
MPAaBWJIBHO OTPETYJIHUPOBAHHASI CTpEiKa OBICTPO YCHOKAMBAeTCs M NMPUHUMAET TOPU30HTAIBLHOE
HEMNOJIBIYKHOE TIOJIo’KEeHUe, oOpalasch CeBepHbIM KOHLIOM K 4 moimtocy. Ee ceBepHblll KoOHell
MOKPBIT CHHEH (MHOTIA — YepHOW WM Jake Oeoi) KpacKol, I0)KHAs CTpelika — BCEerjaa KpacHas
(wm Gecupernas). Kpome 1, ciyxarero ais 3aMepoB a3UMYTOB, MMEETCS LIKajla WHKIMHOMETPA
(oTBeca), MPUMEHSIIOLIETOCS PYU U3MEPEHUU YIII0B HAKJIOHA (ILJIaCTOB, CKJIOHOB U T.A.). llIkana mis
WHKIIMHOMETPa OOBIYHO HAHOCUTCS TIOJT OCHOBHBIM TUMOOM B BUJIE MOIYKpyTa ¢ AeseHussMu ot 0 10
90 rpamycoB, B MPOTHUBOIOJIOKHBIE CTOPOHBI OT CEpeAMHBI MOIYOKpYyx)HOCTU. OTBec CBOOOJHO
KOJIeOJIeTCS TOJIBKO TIPH BEPTUKAIHLHOM IOJIOKEHUU TUTACTHHBI Komraca. [llkama WMHKIMHOMETpA,
KaK M [IKajga TuM0Oa, OpUEeHTUPOBAHBI OTHOCUTEIBHO JJIMHHOM CTOPOHBI IJIACTUHKH Kommaca. [Ipu 5
MOJIOKEHUH TUTACTUHKU KOMIIaca M COBMEILICHUH €€ JJIMHHOW CTOPOHBI C JIMHUEH ropu30HTa 3y0er
orBeca ykaxker 0 rpanycos. Ilpu mosoxeHMH IIMHHONW CTOPOHBI HapajlieIbHO HAIIACTOBAHUIO
HAKJIOHHO 3aJIETaI0IINX MTOPOJ] BO3MOKHO BBIYUCIUTH YroJl ux 6.

JIum6

OO6parHOM JABUKECHUIO
JUTmHHOK

CeBepHOMY MarHuTHOMY
Beprukansaom

M ICHAS

ok wdE

Bonpoc 4
3anoJHUTE MPOIYIIEHHBIE clI0Ba B TeKcTe U3 KHUTU P.@. ['ekkepa «Ilaneoskonorus»:

«IlepBoouepeIHBIMU 3a/1a4aMH [AJIE03KOJIOTUH SBJISIOTCSA: a) BBISICHEHHE 00pa3a *U3HU BHIMEPIINX
HCHBOTHbIX—H—pacFeHn s Oojee MOJHOTO M INIYOOKOro NOHMMAaHHS CaMUX OpPraHU3MOB H
OIPEEIIEHUs] TOTO BIMSHMS, KOTOPOE OHU MOIJIM OKa3blBaTh HAa JPYTUX KUBOTHBIX, PACTEHUS WIH
Ha HeopFratHideckyio-epeAy, U 2) BOCCTAHOBJICHNUE YCIOBUN KU3HU T€X WM UHBIX (JOPM WM LIENbIX
COOOIIECTB IeoJIOTMUEcKoro mpouwioro. MartepuanoM st paboT, HalpaBJIEHHBIX Ha pa3peleHHe
ATUX BOIPOCOB Ul TEOJIOTMYECKOTO IPOLUIOTO, SIBISIOTCS OKAMEHENbIE ©OcFaFKH—OpPFatH3MoB,
3aKJIIOYAIOINE UX FOpHble-HOPOAbt, 3alleYaTiIeBIINe OCOOEHHOCTH Cpelbl OOMTAaHUsI OPraHU3MOB, a
Takxke 3aMKCUPOBAHHOE B T€0JIOTHYECKOM pa3pe3e paclpesieieHne TeX U IPYTUX B TOJIIIE 3eMHOM
Kkopbl. O0pa3 )KU3HU U YCIIOBUS OOUTAaHUSI OPIaHU3MOB B3aUMOCBSI3aHBbI. . .

BrrsicHeHue yciioBuil 1 0COOEHHOCTEH 3aXOPOHEHUSI OCTaTKOB MCKOMAEMbIX OPraHU3MOB OCOOEHHO
BAYKHO JUIS MTAJICOHTOJIOTOB, M3YyYaIOIINX OCTaTKH HAa3€MHBIX JKMBOTHBIX U PACTEHHUH, TaK KaK 4acTO
OHM 3aXOpOHSIOTCSA HE Ha MECTaX MX OOWTaHHsA. DTHU BOIPOCH HauyaldM pa3padaTbIBaThCS IS
HazeMHBIX M03BOHOUHBIX U.A. EdpemoBsiM. IM ObUTO BBEIEHO HOBOE Ha3BaHWE — FacoHOMHT —
JUIsL pas3fenia 3HAaHUM O 3aKOHOMEPHOCTSAX 3aXOpOHEHHs U OoOpa3oBaHUSI MECTHOHAXOXKJIEHUI



OCTaTKOB HCKOTAEMBIX JKMBOTHBIX W pacTeHHid. TadoHomus UYPE3BbIYAHO BaKHA IS
MAJICO’KOJIOTa, B TO K€ camMoe BpeMs TapOHOMHUS HE MPEACTABISCT YaCTH MAICOIKOJIOTHU;
npeamMeToM Ta(I)OHOMI/II/I ABJIIIOTCA MCPTBBIC OpraHU3Mbl U BOIIPOCHI UX 3aXOPOHCHUA, B TO BPCMsA
KaK Maje0dKOJIOTHUsI pacCCMaTPUBAET APEBHUE OPTaHU3MBI B UX )KH3HEHHBIX OTHOIICHHSIX. ..

[TaneoskosoruyecKkue U JUTOIOTUYECKUE UCCIIEJOBAHUS JOKHBI UATH pyKa 00 pyKy, ... TaKk Kak B
CMEXHON 005aCTH OHMU OyIyT B COCTOSHUM HAWTH KIIOY K Pa3pelieHHI0 psjia BOIMPOCOB CBOEH
0o0JacTh — COOTBETCTBEHHO, BOIIPOCOB 00pa3a W YCJIOBUN >KU3HM OpPraHU3MOB M YCJIOBHMA
obpaseBamptocanroB. CaMmo co00I0 pazyMmeeTcs, YTO NaJIe0IKOJIOT, KaK U JIUTOJIOT, JOJHKHBI ObITh U
XOPOIIMMHU T'€0JI0TaMH. . .

((HepBOOLIepeI[HBIMI/I 3aad4aMiU ITaJICO3KOJIOIUU ABJISKOTCA:

a) BbISICHEHHE 00pasa *KU3HU BbIMepHINX | uig Gojiee MONHOro M IIyOOKOro MOHMMAHUS CaMUX
OpPraHU3MOB U OIpPEAENCHUS TOTO BIUSHUSA, KOTOPOE OHU MOIJIA OKa3bIBaTh Ha JAPYTUX KUBOTHBIX,
pacTeHus Wiv Ha 2, u

b) BoccraHoBIIEHHE YCIIOBHIA KHU3HU TE€X WIIM MHBIX (OPM HIIHM LEIBIX COOOIIECTB IEOJIOTHYECKOrO
npouuioro. MarepuanoMm [uisi pabOT, HalpaBIEHHbIX Ha pa3pelleHHe ATHX BOMIPOCOB JUIs
Te0JIOTUYECKOr0 IMPOILIOro, SBJSIOTCS OKAaMEHeNnble 3, 3aKiouarolue ux 4, 3arnedariieBlIne
0COOEHHOCTH cpenlbl OOMTaHUS OPTaHU3MOB, a TAKXKe 3a(UKCHPOBAHHOE B T€OJIOTHUECKOM pa3pese
pacrpeneneHue TeX W APYrUx B Tojmie 3eMHONW Kopbl. OOpa3 KHU3HU U YCIOBHUS OOHMTAaHUS
OpraHU3MOB B3aUMOCBSI3aHBI. ..

BeisicHenue ycnoBuii 1 0COOEHHOCTEH 3aXOPOHEHUSI OCTATKOB MCKOIAEMbIX OPraHM3MOB OCOOEHHO
BAYKHO U1 NTAJICOHTOJIOTOB, U3YYaIOIIUX OCTaTKM HAa36MHBIX JKMUBOTHBIX U PACTCHUH, TaK KAaK 4acTo
OHM 3aXOpOHSIOTCS HE Ha MECTaX MX OOWMTaHWsA. DTHU BOIPOCH HauyalM pa3padaTbiBaThCS IS
HazeMHbIX 103BOHOUHBIX M.A. EdpemoBbiM. 1M OblI0 BBEAEHO HOBOE Ha3BaHUE — S— I
paszena 3HaHUM O 3aKOHOMEPHOCTSX 3aXOPOHEHHs M 00pa30BaHUS MECTHOHAXOXIAECHUI OCTAaTKOB
MCKOIIAEMBIX >KMBOTHBIX M PAaCTEHHH. 5 YpEe3BBIUAMHO Ba)KHA JJIA MMAJIEOIKOJIOra, B TO K€ cCaMoe
BpeMsl TaQOHOMHUS HE NPEJCTaBISIET YacTH MaJle03KOJOTHHU; MPEIMETOM 5 SBISAIOTCS MEpTBBIE
OpraHU3Mbl U BOIIPOCHI UX 3aXOPOHEHUS, B TO BPEMsI KaK IAJICOIKOJIOTUS PACCMATPUBAET JIPEBHUE
OpraHU3Mbl B UX KU3HEHHBIX OTHOLICHUSX. ..

[Taneoskonornyeckue U JUTOIOIMYECKHE HUCCIEIOBAHUS JODKHBI HIITH pyKa 00 PYKY, ... TaK Kak B
CMEXHOW 00nacTu OHM OyIyT B COCTOSIHUM HaWTH KIJIIOY K Pa3pellieHHIo psijia BOIPOCOB CBOEH
00J1aCTH — COOTBETCTBEHHO, BOIIPOCOB 0O0paza M YCIOBUN HU3HM OPraHU3MOB U YCIOBMH
oOpa3zoBanus 6. Camo cobor0 pasymeeTcs, YTO MaJeO’KOJIOT, KaK M JIUTOJIOT, JOJKHBI OBITh U
XOPOUIMMU T'€0JIOTaMH. . ).

JKMBOTHBIX U pacTeHUI
Heoprannueckyro cpeny
Ocrarku OpraHu3MoB
T'opHbIe TOPOAEI
Tahonomus

0CaJKOB

ok wnE



9 -11 kJiacc

B Jlenunrpanckoit obnactu Ha peke TocHa HaxonsATCs Tak Ha3biBacMmble «CaOIMHCKHE TEIEphD».
Opnna u3 nemep 6JaroycTpoeHa u mo Hel MpoBOAATCS dKCKypcud. Ha camoMm Jerne, 3T «Iemmeps»
uMeroT | mpoucxoxkiaeHue, To ecTb ciaenansl pykamu uenoseka. B XVII u XIX Bekax 3xech
JIOOBIBAJICS YUCTEUIINI KBapLIEBbI IECOK (KEMOPHUIICKOTO BO3pacTa), KOTOPBIK HCIIOJIb30BAJICS MIPH
U3TOTOBJICHUM 2 u3aenuil. Bxoapl B «memniepbl» HAUMHAIUCH OT Oepera pekud M yXOIWIH BIUIyOb
KopeHHoro Oepera. Ilo rOpuM30HTANBHBIM IIUPOKUM KOPHIOpaM OBUIM IPOJIOKEHBI PENIbCHl U
JolaAu BO3WJIM 3a COOOI0 BAaroHETKM C MecKoM. Takue TOpU30OHTaJbHBIE TOPHBIE BHIPAOOTKU
Ha3bIBaIOTCS 3. 3/1eCh XKe, IPH BBIXOJIE U3 «IIeUiep» MEeCOK IPpy3uin B Oapku U oTnpanisuivd B CaHKT-
[TeTepOypr. JloObplua TakuX MEeCKOB KaphepHBIM cIOcOOOM HepeHTabenbHa: HECMOTps Ha TO, 4To 4
HeBeHKa (0K0JI0 5-6 MeTpoB), BhIIIE ECKOB CHavaja 3ajJeralT MeCKU ¢ paKOBUHAMU 0€33aMKOBBIX
5 poxa Obolus, uMeromuX pakoOBHHY, CIOKEHHYIO 6 M HCIOJIb3YIOMIMECS /s MPOU3BOJCTBA 7
ynobpenuit  (rpamooOpaszyromuii  komObuHatr B 1. Kunrucemnme). OOo0OBble MECUYAHUKH
HEPEKPBIBAIOTCS U3BECTHAKAMH M TITHHAMH, KOTOPBIC H300MIYIOT ocTaTkamu Tpuiiooutos (Asaphus,
Illaenus) u suaponeparouzeii (Endoceras) — onu UMerOT 8 BO3pacT.

B Jlenunrpazackoit o6iactu Ha peke TocHa HaxonATCS Tak Ha3biBaeMmble «CaONMHCKHE TEIIeph».
Opna u3 nemep 01aroycTpoeHa U 1o Heil mpoBoAsATCs SKcKypceun. Ha camom fene, 3Ty «mieniepbi»
UMEIOT FEeXHOFeHHOoe MPOUCXOXKICHHUE, TO ecTh caenansl pykamu denoeka. B XVII u XIX Bekax
3Mech J0ObIBaJICA UYMCTEHINMM KBaplEBBI TMECOK (KEMOpPUHCKOTO BO3pacTa), KOTOPBIH
UCIIONIb30BAJICSI MPU HU3TOTOBIICHUM €FelAsHHbx U3JeNuid. BXoapl B «Iemiepsl» HAYMHAIHUCH OT
Oepera pekd M YXOAWIU BIIIyOb KOpeHHOro Oepera. 110 TOpHM30HTAIBHBIM IIUPOKUM KOPHIOPaM
OBLIM IPOJIO’KEHBl PENbChl W JIOMIAAW BO3MIM 32 COOOI0 BaroHETKM C TIeckoM. Takwue
TOPU30HTAJIbHBIE TOPHbIE BHIPAOOTKH Ha3bIBAIOTCS HIFOFALHHE. 3[€Ch KeE, MPU BBIXOJE U3 «IIEIIEp»
necok rpy3unu B Oapku u otnpasisiau B Cankr-IletepOypr. JloOpua TakuMX NMECKOB KapbepHBIM
crocoboM HepeHTabenbHAa: HECMOTPS Ha TO, YTO BekpbHHa HEBENUKa (OKOJIO 5-6 METpoB), BbIIIE
MIECKOB CHavaJia 3aJIeraloT MeCKH ¢ pakoBHHAMK 0e33aMKOBBIX &paxseres poaa Obolus, nmerormx
PaKOBUHY, CIOKEHHYIO hoedaFom—iaibiiss U UCIOJIb3YIOIINECS IS MPOU3BOJICTBA hocharHbix
ynoOpenuit  (rpagooOpasyromuii  komOuHaT B T. Kunrucenme). OO00J0BbIE TECYAHUKHU
NEPEKPHIBAIOTCS U3BECTHIKAMHU U TJIMHAMH, KOTOPbIE H300MIYIOT OcTaTkamu Tpuiaooutos (Asaphus,
Illaenus) u sumonepatounaeit (Endoceras) — oHu UMEIOT OPAOBHKEKHH BO3PACT.

1. Texuorennoe
CTeKJITHHBIX
TonsHN
Bcekpeiia
Bbpaxuonon
docdarom KambLus
docharHbIx
OPJIOBUKCKUI
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MuHepaibl — IPOAYKTHI MPUPOJIHBIX XUMHUECKUX TPOIIECCOB, MPOUCXOSAININX BHYTPH 3eMJIM U HA
€e TOBEPXHOCTU. B Hacrosimiee Bpemsi HACUUTHIBACTCS OKOJIO 4 TBHICSY MUHEPAIBHBIX BHIIOB.
Kaxnpiii MUHEepa XapakTepu3yeTcsl ONpPEeICHHBIM XUMUYECKAM COCTABOM W KpHEFaiHHIHecKoH
CTPYKTYPO#i, 4TO OTpa)kaeTcsl Ha €ro BHEIIHEM OOJIMKE W CBoWcTBaxX. i yCIENIHOTO OBIaJICHUS
OCHOBAaMH MHHEPAJIOTUH HENMPEMEHHBIM YCIOBHEM SBJISICTCSl MIOMCK M HAOJIOJCHUE MHUHEPAIOB B
npupoze. [lonck MHHEpaIOB — 3TO YPE3BHIUANHO yBIEKATEILHOE W 3aXBaThIBAIOIIEE 3aHATHE, a
HaXOJIKa KpacHBOro oOpa3la HE OCTaBISET HHUKOIO PABHOAYIIHBIM, IOJITAIKHBAET K HOBBIM
nouckaM W Haxojakam. C 4ero ke HaymHaeTcs cOop, Tie M Kak MCKaTh MUHepaibl? B mepByro
ouepenb CIEAyeT O3HAKOMHUTHCS C OIUCAHWEM paiioHa TOUCKOB, YIEIUB 0c000€ BHUMAaHUE
FeoHoFHIecKOMY—€FpoeHH®e MECTHOCTH. CIeayeT BBIICTUTh OCHOBHBIC THUIIbI FOPHBIX—HOPOHA
BCTPEYAIOIINXCS B ATOM paiiOHE, YTOOBI 3HATh, I'/Ie U KaKhue MUHEpPAIbl MOKHO HalTh. Ecim ecth
BO3MOXHOCTbh, TOJIE3HO IMOCMOTPETh KOJUICKIIUI0 MHUHEPAJIOB M TOPHBIX MOPOJ 3TOTO0 paiioHa B
Mmy3ee. Pa3Hble 10 yclioBHsIM 00pa30BaHUsI TOPHBIC MTOPOJIbI OTIUYAIOTCS MEHEPafAbHbM COCTABOM,
pa3mepamu 1 MOPGOJIOTHEH ClTararIuX uxX 3epeH. MarMaTuyeckue ropHbie MOPOaAbI 00pa3yrOTCs
HEMOCPEJACTBEHHO B XOJC  KPHETaiUHM3aH##  MarMbl Paznuuaror — HHEpY3HBHbIE
(3aKkpuCTaJUIM30BaBIIMECS Ha TiIyOuHe) U ééy3upHbie (U3NUBIIMECS HA IOBEPXHOCTD)
MarMaTHYECKUE TOPHbIE TOpOAbl. M3-3a pa3iauuHbIX YCIOBUH 0OOpa3oBaHUsT OHHM CYIIECTBEHHO
pa3InyarTCs MO CTPYKTYPHO-TEKCTYPHBIM NpU3HAKaM. bBOINBIION HHTEpec s HAYMHAKOIIETO
MHUHEpaJlora MOTYT MpPEICTaBIATh OoJiee TO3JHUE, IOCTMAarMaTU4eCKUe MUHEpPaIbHbIC
MecTopoxaeHus. Ocoboe MecTo cpeid HUX HMEIOT MerMaTHTOBbIE 3KHibE, B KOTOPHIX MOKHO
BCTPETHUTh MPEKPACHBIC U KPYIHBbIC KPUCTAJUIBI MHHEPAJIOB, HAIpUMED, HOAESBOFO-HHATa, KBapIa,

TypMainHa, Oepuilia, FpaHata.

Mpunepansl — IPOAYKTHl IPUPOJHBIX XUMUYECKUX ITPOLECCOB, MPOUCXOIAIIMX BHYTPH 3€MIIM U Ha
ee NOBEPXHOCTU. B HacTosIee BpeMs HACUUTBHIBAETCS OKOJIO YETBHIPEX THICSY MUHEPAIbHBIX BUJOB.
Kaxxaplii MUHEpall XapaKTepU3yeTcsl ONPENEICHHBIM XUMMHUYECKUM COCTaBOM M 1 CTPYKTYpoOH, 4TO
OTpa’kaeTcs Ha €ro BHELIHeM O0JiMke M cBOMCTBax. /[ yCHEHHOro OBJAJE€HUS OCHOBaMH
MHUHEpAJIOTUU HETPEMEHHBIM YCIOBHEM SIBJISIETCS MOMCK M HAOIIOJEHHE MHUHEpAJIOB B IPUPOJE.
[Torck MHMHEpaJIOB — 3TO UPE3BBIYAHHO YBJIEKATEJIBHOE M 3aXBaTbIBAIOLIEE 3aHATHE, a HAaXOJKa
KpacuBOro obpaslia He OCTaBJII€T HUKOIO PAaBHOJYIIHBIM, MOJTAJKHUBAET K HOBBIM IOHUCKaM H
HaxonkaM. C yero ke HauMHaeTcs cOop, IJie ¥ Kak McKaTh MUHepaibl? B nepByto ouepens cienyer
O3HAKOMUTBCSI C ONHCAaHUEM PaliOHa MOUCKOB, YAEIHB 0CO00€ BHUMAHUE 2 CTPOCHUIO MECTHOCTH.
Crnenyer BBIICTUTh OCHOBHBIE TUIIBI 3 BCTPEYAIOLIUXCS B 3TOM palioHe, YTOOBI 3HATh, IJ€ U KaKue
MUHEPAIIBl MOKHO HAalTH. Ecan ecTh BO3MOXKHOCTB, MTOJIE3HO TOCMOTPETH KOJUIEKIIMIO MUHEPAJIOB U
TOPHBIX TOPOJ| 3TOro pailoHa B My3ee. Pa3Hble 1Mo ycloBHsM 0Opa30BaHUs TOPHBIE IOPOJIBI
oTanyaroTcst 4 COCTaBOM, pa3MepaMu U Mop¢oJsiorueil craralommx ux 3epeH. MarmaTuuyeckue
TOpHbIE TOPOABI  OOpa3ylOTCs HEMOCPEACTBEHHO B Xoae S5 MmarMmbl. Pasnuuator 6
(3aKpuCTaUITM30BaBLIMECS HA TNTyOMHE) U 7 (M3JUBIIMECS HA IOBEPXHOCTh) MarMaTH4ecKue ropHbIe
nopo/sl. M3-3a pa3nuuHbIX ycia0BUi 00pa30BaHUs OHU CYHIECTBEHHO Pa3InyaroTCs M0 CTPYKTYpHO-
TEKCTYPHBIM NpU3HaKaM. bosbloi MHTEpeC A HAaYMHAIOIIEr0 MUHEPAJIOra MOTYT IPEICTaBIISTh
Oosee Mo3AHME, MOCTMArMaTUYecKHe MHUHEpaJbHbIE MecTOpokaeHus. Ocoboe MecTo cpeau HUX
UMEIOT IErMAaTUTOBBIE § B KOTOPBIX MOYKHO BCTPETUTH IPEKPACHBIE M KPYIHBIE KPUCTAJLIBI
MHUHepaJIoB, HanpuMmep, 9, KkBaplia, TypManuHa, oepuiia, 10.



Kpucrannuyeckoi
I'eonornueckomy CTpOEHUIO
T'opHbIX IOpOA
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D¢ dy3uBHBIC

Kuet

. Ilonesoro mmara

10. I'panara

CoNoA~WNE

9,10 — BO3MOKHBI BapHaIruu, ocooeHHo B 10

3aroHUTE MPOMYIIEHHBIE CIIOBA U3 TEKCTa 00 UTOrax 3KCIeIuIuu OpuTanckoro reosora P..
Mypuucona B 1840-1841 rr. no Poccuu:

«Ha Ttepputopun EBponeickoii Poccum B OCHOBaHMM JpPEBHETO Najeo30s, 10 MypuHCOHY,
pacmoaraercsi TONINA KPUCTAIUIMYECKHUX IOPOJ a30MCKOr0 WIM IIPOTO30MCKOr0 BO3pacra, T. €.
AokeMopriickHe O00pa3oBaHMSA B COBPEMEHHOM IOHMMAaHUH. OTH OO0pa3oBaHHs IPOPBAHEI
BYJIKAHUYECKUMHU MAacCaMH U pa3opBaHbl IONEPEUHbIMU pasiomamit. CTpaTUrpadus epaepHkeiHx 1
CHIIypUICKUX OTJOXKEHUH Kak Ha BocToke y IlerepOypra, Tak u Ha 3amaje Oblla UM H3y4deHa C
001b1ION MOAPOOHOCTHIO, U MOCIIEA0BATENbHOCTh UX Oblja BBIICHEHA HACTOJBKO, YTO OTIENIbHBIE
nayku MypuHuCcOHY yJaJloCh CONIOCTaBUTH € JYUIOBCKMMM M YUHJIOKCKUMU ci10ssMu AHIMHU. ['naBa,
MOCBAIIEHHAsA CIENyIoleMy Iiepuony — aepewy — EBpomelickoii Poccuum, mnpencrasiser
uckmounTensHblii MHTEpec. Ilo Oepery p. BomxoBa MypuucoHy BHepBble YIaloch 0Ka3aTb
MAJICOHTOJIOTUYECKH, YTO JEBOHCKAs CHCTEMa M JAPEBHUN KpPAaCHBIM IECYAaHUK IPEACTABISAIOT
oOpa3oBaHusi oJHOBO3pacTHble. Takxke P. MypuncoH BrepBble BbLIEIMI JBE OCHOBHBIE
CTPYKTYpHBIE eAMHHULBI Pycckoil mnatgopmbl — MOCKOBCKYIO exHexssy U HoHeriHit nporuo, a
TaK)Ke pa3/IeIsoIIee UX KPYITHOE TOAHATHE — BOPOHEKCKYIO S8HFSKAHIYY.

3amosHUTE MPOIYILIEHHbIE CJIOBa M3 TeKcTa 00 MTOrax 3Kchmeauuuu OpuTaHckoro reojora P.U.
Mypuuncona B 1840-1841 rr. no Poccun:

«Ha Tepputopun EBponeiickoi Poccuum B OCHOBaHWUM JPEBHETO Male030s, MO MypUuCOHY,
pacrosaraeTcsi TOJa KPUCTANIMYECKUX MOPOJ a30MCKOro MM MPOTO30MCKOro Bo3pacrta, T. €. 1
0o0pa3oBaHMs B COBPEMEHHOM MOHMMAHUU. DTU 00pa30BaHUs MPOPBaHbl BYJIKAHUYECKMMH MaccaMu
U pasopBaHbl nonepeyHbiMu 2. Ctpaturpadust 3 U CHIIypUHCKHX OTJIOKEHUM KaK Ha BOCTOKE Y
[TerepOypra, Tak u Ha 3amajie ObUIa UM U3y4eHA ¢ OOIBIION MOAPOOHOCTHIO, U TTOCIIEIOBATEIHLHOCTD
ux Obula BBISICHEHA HACTOJIBKO, YTO OTHEJIbHbIE NMaukd MyYpUHMCOHY yAaJoCch CONOCTAaBUTH C
JyJUIOBCKMMH M YUHJIOKCKUMU cJI0IMHU AHIIMH. [ 1aBa, MOCBAIEHHAs CIIeIyloeMy nepuoay — 4 —
EBponeiickoit Poccum, mpencraBimser UCKIounTenbHbIM uHTEepec. [lo Oepery p. Bomxoma
MypuKcOHy BIEpPBBIE yIAI0Ch JOKa3aTh NAJIEOHTOJIOIMYECKH, YTO JEBOHCKAs CUCTEMAa U JPEBHUM
KpacHbIM MEeCYaHUK MPEICTaBIsAI0T 00pa3oBaHusi oJHOBO3pacTHble. Takxke P. Mypuncon BrnepBbie



BBIZICIIMJT JIBE OCHOBHBIC CTPYKTypHBbIE emuHHIBI Pycckor miaatdopmbel — MoCKOBCKyl0 5 u 6
poruo, a Takke pa3Aessroliee UX KPyInHOe MOAHATHE — BOpOHEKCKYIO 7.

JokemOpuiickue
Paznomamu
OpAOBUKCKHUX
HeBony
Cunexnuzy
JloHenkui
AHTEKIN3y

NoakownhE

HpO'—ITI/ITe TCKCT IMKUCbMA, B KOTOPOM INIEMAHHHUK OJHOT'O U3BECTHOI'O pPUMCKOTO YYCHOTO U
MNOJIHUTHYCCKOI'O ACATCIIA OIIKCall ITOCICAHUEC THU U rubeib CBOETo A4 1 OTBCTHTC HA BOIIPOCHI:

“Tol npocuws mens onucams mebde 2ubenb moe2o 050U, 4moobl Mbl MO2 8epPHee PACCKA3AmMb 00
amom nomomcemay. Brazooapro: e2o cmepmob Oyoem npociaeiena HaseKku, eciu 100U Y3Haom o Hell
om meos...[[20a mou Haxoouncs 6 Muzene u 1uuno Komanoogan gromom. ... Mame mos ykazana Ha
nossieHue ooaka, HeobblyH020 no geauyune u no eudy. O61aKo NOOHUMANOCH U3 KAKOU-MO
eopwl.... On cnewum myoa, omkyoa 6e2ym opyaue... U HACMOIbKO C80000eH om cmpaxd, 4mo
OUKMyem u ommeyaem 6ce U3MEeHEeHUsl 8 IMOM CIPAUHOM ABTIeHUU, 8Ce €20 8UObL, KAK MOJIbKO
VIOBUM UX 2NA30M... 60 MHOSUX MECMAX UWUPOKO PA3IUIOCH NIAMS U BbICOKO NOOHSICSA 020Hb OM
nootcapos. /[a0s ycnokauean Hanyeanuwvix.... Peueno OvLio eviiimu na bepee u nocmompems 6611u3u,
donycmum jiu Mope nepeesd. OHO 0CMABanI0Ch OYypHbiM U 8padicoeonvim. Ha bepeey 05031 nee na
pazocmaaHuwlil napyc. ... Onupascey Ha 08yxX pabos, on NOOHALCA U MYM JHce YNai, 3d00XHYEULUCD,
KAK 51 npeononazaio, om niomHbuLX NaApos, 3aKPblEUUX eMy OblXxamenbHvle nymu...”

1. HasoBute npupogHOE SBIEHUE, CTaBILEE MPUUNHON TN PUMCKOTO YYEHOT0;
H3Bepikenne ByJIKaHa

2. Hasosure 3T0T reorpaduueckuit o0bekT (ropa B Mranun);
BesyBuii

3. HazoBure ropoaa, morudmre ot 3Toi MPUPOIHOH KatacTpodbl;b
IHommnen u I'epkynanym

4. Ha3oBUTE PHUMCKOTO Y4YE€HOTO M MOJUTHUYECKOTO JAEATeNsl, KOTOpPbIi Mmorud, MbITascCh
IIOMOYb >KUTEINISIM 3THX TOPOOB;
ILnuuaui Crapmi

5. Kakue npuponHsie ornacHble MPOLECCH], CBI3aHHbIE C 3TUM sBIIeHHeM Bbl 3HaeTe?
3emJieTpsiceHHs, Jaxaphbl, NAJAIIAA Ty4a



6. HazoBure, kak Ha3bpIBa€TCSA OJIWH M3 MPOAYKTOB JEATCIBHOCTH 3TOTO IMPHUPOTHOTO
SIBJICHUS, KOTOPBIH MOXXET IMEPEHOCUTHhCS B arMoc(epe Ha OrpOMHBIE PACCTOSHUS H
yrpoXxarh 0e30MaCHOCTH aBUATPAHCIIOPTY.

Ilenen

7. HasoBure ropHble MOPOABI, CBSI3aHHBIE C IEATEILHOCTHIO 3TOTO MPUPOIHOTO SABJIECHUS.
Ty¢nl, 6a3aabThl, aHAE3UTHI, ByJIKAHHYECKHE OpeK4Hn

Bor kak onuceiBaet oueBuzen . I'. I'eopru katactpoduueckoe coosiTre 1777 roga
“...npoodoadicanace 6yps yoice 2 OHs CpsAdy NPuU 3ana0HOM empe... NPUYUHUILO...8eCbMA BETUKUL
eped. Cyoa bviiu 3anecenvl Ha bepee. Hebonvuiotl Kyneveckuil Kopaodib nepenivli Mumo 3umHezo
08opya uepe3 KameHHyro HabepedicHyio... I1o ecem noumu ynuyam, dasxce u no Hegckotl
nepcnekmuse, e30uu Ha MAleHbKux waonkax. Muosicecmeao oepad u 3a60po8 onpoxKuHymol
ObLIU...HEKOMOPble MANEHbKUE XUNCUHKU HECTIUCH N0 800e, U 00HA U30a nepeniviia Ha
NPOMUBONOJIONCHBIU Depee peKu...byps ne mokMonpensamcmeosana ucmedenuio peyHol 800bl 8
Mope, HO U camas MOpPCKas 800a CMpPeMUuiacy 8 ycms pexu...Cue ... CIy4unocs 60 pems Houl,
noyemy u MHOMCeCmeo nooel U ckoma nponano.”’

1. Yro 370 32 aBneHUE?
Hazonnoe nasoonenue

2. Kakoii ropon?
Cankm-Ilemepoypz

3. HazoBure rona Hanbonee karacTpouaecKoro MposSBICHHUS 3TOTO MPUPOAHOTO OencTusi? 1724,
1824, 1924

4. KaxoBbl IpU4YUHBI?
Hazonnvie ¢onnvt Kenveuna, Ceituuu, Bempogwvie nazonwt (LLImopmosoit npunue), Taanue
cHeza (nagooxoevle HagoOnenus), Illyza (6 3umnee epemsa npu CuIbHBIX MOPO3AX),
3anonnenue pycna npoxooawum a1b00M npu j1e0oxooe

5. Cnoco06s1 00pbOBI (Ha MpUMEPE paccMaTPUBAEMOT0 TOPOA).
Kommnuieke 3amuTHbIX coopyxenuii Cankr-IlerepOypra or naBoanenuii (K3C)

6. Onwummre NPUHIKI JEHCTBUS 3aIUTHBIX COOPYKEHHIA.
B uacwl nasoOnenus 6000nponycKnble cOOpYyHceHUA NEePEeKPbléarom 3anue u 610Kupyem
HAZOHHYIO 601HY. B 00b1unbIX YC108UAX WIII0361 OMKDPBINBL U 6LINYCKAIOM HEGCKYIO 600).



Pa3znen «Dusuka»

6-8 kiacce

3ajaua 1. OneHure Maccy 3eMJId U €€ CPEIHIOI TIJIOTHOCTh IIPU YCIIOBUH, YTO U3BECTEH €€
CpeIHUM paauyc U cpefHee 3HaueHUuEe YCKOPEHUsI CBOOOTHOTO MaJIeHHS Ha TOBEPXHOCTH.

I'paBuTanmonnas nocrosinnas G =6.67 207 a8 T ke 2.

Cpeonuii paouyc 3emnu (6370 km) u cpednee snauenue § na nosepxnocmu 3emnu (9.81 m/c?)
VUACTHUKY OTUMAUAOBL OONHCHBL 3HAMDb.

M
Peuienue. Yckopenue cBo0oaHoro majaeaus g =G ? . CiremoBaTeIbHO, Macca 3eMJIH

gR®> 9.81.(6.37)*-10"
M = =
G 6.67-10™
3 g 3.9.81

p=M_3.9 _ 6 _ ~5515 ke / ar°
V  47RG 4-314.637-10°-6.67-10

4
~6-10* k2 . [TockonmbKy 066EM mapa V = §7Z'R3 , TLIOTHOCTh

3anaua 2. OneHuTe, HACKOJIBKO CHJIA TSHKECTH B caMoJIETe, JIeTsAmeM Ha BhicoTe 10 KM, MEeHbIIIE
3HAYEHUS CHJIbI TSUKECTH B TOYKE HA MOBEPXHOCTH 3€MJIM, HaJl KOTOPOM OH TposieTaeT? BiusHuem
BpaleHus 3eMid, OTIHIrueM GOopMbI 3€MIIH OT IIapa U JBIKCHUEM caMoJjIETa MpeHeOpedb.

Pemenne. [Tpy OroBOPEHHBIX YCIOBUSX CUJIA TSDKECTH, JICHCTBYIONIAS HA TEJIO POU3BOJIBHON
MAaccChl, paBHA CUJI€ TPABUTALIMOHHOTO MPUTSHKEHUS 3eMJIH, KOTOpast 00paTHO MPOMOPIMOHATIFHA
KBaJIpaTy PacCTOSIHUS OT IICHTPpa 3eMJIH, a OTIUIHE YCKOPEHUsSI CBOOOHOTO MaIeHUs Ha O0pTy
camonéra ( g, ) ¥ Ha MOBEPXHOCTH 3eMIH ( (,) ONpeneseTcs TONbKO BBICOTOM monéra. s oleHku
MOTYT HCIIOJIb30BaThCA Cpe/iHee 3HAYCHHUE CUITBI TSHKECTH Ha TTOBEPXHOCTH 3€MIIH U CPEeTHUIN
pamuyc 3emiu.

M3MeHeHne CUITBI TSDKECTH MpH IoibéMe Ha BbicoTy 10 kM (10000 m), cocTaBUT

59=0-0, =0 1- & =gy 1- B ]-g 1L |-
0 1 0 go 0 (R+h)2 0 (1+h/ R)Z
1 2
=981-|1- = [=0.03m/c
10
1+ —
6370

3anaua 3. OneHuTe, HACKOJIBKO CHJIA TSHKECTH B CITYTHHKE, JIETAIIEM Ha BbICOTE 250 KM, MEHbIIIE
3HAYEHUS CHJIbI TSUKECTH B TOUKE HA MOBEPXHOCTH 3€MIIH, HaJl KOTOPOW OH TposieTaeT? BinsHuem
BpalleHus 3eMiIu U OTInYueM GopMbl 3eMITH OT I1apa IpeHeOpeyb.



Peuenue. [Ipn oroBOpEHHBIX YCIOBUSAX CHJIA TSHKECTH, JCHCTBYIOMIAS HA TEJIO MPOU3BOJIBHOM
Macchl, paBHa CHJIE TPABUTALMOHHOTO MPUTSHKEHUS 3eMIIM, KOTOpasi 00paTHO MPONOpLUOHATbHA
KBaJIpaTy PacCTOSIHUS OT IICHTpa 3eMJIH, & OTIUYHE YCKOPEHUS CBOOOIHOTO MaieHus Ha O0pTy
CIIyTHHKA ( §,) ¥ Ha TIOBEpXHOCTHU 3eMiH ( J,) onpenessieTcs TOJIbKO BBICOTOM nounéra. it OLeHKH
MOTYT HCIIOJIb30BaThCSI CPEHEE 3HAYCHUE CHUJIBI TSDKECTH HA MIOBEPXHOCTH 3EMJIH U CPEIHUN
paauyc 3emiu.

N3MeHeHue cuiibl TSKECTU MPHU MOIbEME Ha BBICOTY 250 KM, COCTaBUT

59=0-0, =0 1- & =gy 1 B ] g 1L |-
0 1 0 go 0 (R+h)2 0 (1+h/ R)Z
1 2
=9081-|1- > |=0.73m/c
( 250
1+—
6370

3anaua 4. OnpenenuTe BHICOTY, HA KOTOPOH CHJIa TsHKECTH OyeT B 2 pa3a MEHbIIE, YeM Ha
MOBEPXHOCTH 3eMuid. Bimsinuem BpameHust 3emMiu 1 oTanaueM (popMbl 3eMiT OT mapa
peHeOpeyb.

Pemenue. HpI/I OFOBOpéHHHX YCIOBUAX CUJIA TAKECTH, ﬂeﬁCTBYIOHIaH Ha TCJIO HpOHSBOJ’ILHOﬁ
MacCChbl, paBHa CHJIC I'PAaBUTALIMOHHOI'O ITPHUTAKCHUA 36MJ’II/I, KOTOpas O6paTHO IMPpOIIOPLHUOHAIbHA
KBaApaTy pacCTOsAHUA OT LICHTPa 3emnn. ITocnennee ckimagpIBaeTCs U3 CpeaHEro paanyca 3emin R

M
u BbIcOTHI . TakuM 00pa3oM, yckopeHHe CBOOOHOTO NaieHHs Ha oBepxHOCTH 3emin ¢, =G RZ

M M M R+h
Ha Beicore h— 9, =G— . Ecimu g, =%9,, 70 G — =2G———, oTKyza =\/§,
" (R+hY’ C T TRT T (RehY R

h= R(ﬁ —1) ~6370-0.414 ~ 2640 xu

3anaua 5. I'pedeckuii yuénslii DpaTocdeH, cMoTpuTenb Anekcanapuiickoi oubnuoreky, B |11 Beke
JI0 H.3. OBOJILHO TOYHO JUIsl CBOErO BPEMEHM OLIeHIII pazmep 3emiin. OH HCIIoNIb30Ball
HKCIEPUMEHTAIBHO YCTaHOBJIEHHBIN (KT, 4TO B ICHb JIETHETO COJIHLECTOSHUS B ropojie ACyaH Ha
Hune ComHile ocBenaer AHO CaMbIX TITYOOKUX KOJOALEB, TO €CTh €ro Jy4H MaaaioT Ha 3eMITI0
MPAKTUYECKH BEPTUKAIbHO (AcCyaH CTOMT MOYTH Ha Tponuke Paka). B TOT ke camblii 1eHb B
AnexcaHapuu, pacloyloKeHHOU ceBepHee, B enbTe Huta, mpeamMeTs! oTOpachIBatOT T€Hb, TO €CTh
COJIHEYHBIE JIy4l OTKJIOHSIIOTCS OT BEPTHKAIM Ha YroJl, olueHEHHBIH DpaTochenom B 1/50 gactp
okpykHOcTH. PaccTosiHue oT AcyaHa 10 AJeKCaHpUH, 110 paccka3aM KapaBaHIUKOB, OLICHUBAJIOCH
B 5000 ctanuii. Kakoe 3HaueHue paanyca 3eMiu noiydus JparocheH, 1 YeMy OH paBeH B
KHAJIOMETpax, €CIIU CYUTATh, YTO DpaToc(eH NOIb30BAICS ErUIIETCKUM CTAaUEM, IIIMHA KOTOPOTo
cocraBiseT 172.5 m? [losicHuTe pelieHne pucyHKOM.



Pemenne. [Tockonbky paccrosiaue ot 3emiu 10 CoHIla MHOTO 00JIbIe pa3MepoB 3eMiiu (TIOUTH B
12000 pa3), MOXHO CUMTATh, YTO COJTHEUHBIE JTyYU NPUXOIAT K 3eMJie napajesnbHo. Torna yroa
MEXK/y COJTHEYHBIM JIyYOM U BEPTHKAIbBIO B AJIeKCaHAPUH OyJeT paBeH yrily, IPOBEACHHOMY H3
LEHTpa 3eMJIM, KOTOPbI OIUpaeTcs Ha AYTY OKPY>KHOCTU MEXy AcyaHOM U AJIEKCaHIpUEH.
CrnenoBarenbHO, ocnennss coctaBisieT 1/50 yacTh OKpY>KHOCTH 3eMIIH, IJIMHA KOTOPOi paBHA

2R
27R, rae R — pagnyc 3emin. g_O =5000 cmaouii . Otkyna paguyc 3emiin

~5000-50
27

R ~ 40000 cmaoun = 6900 km .

3anauya 6. [IpuaBopHbIA MacTep caeal Jjisl IPUHIIECCHI XPYCTaIbHbIA TPOH, KOTOPBIA
BbIIepkUBaeT Harpy3ky 250 H. CMokeT 11 3eMHasi PUHIIECCa BOCIOIB30BaThCS HOBBIM TPOHOM,
eciu e€ macca 60 kr? A mapcuaHckas puHLecca Tou ke Maccbl? TpOH ycTaHaBIMBAETCA B
TPOHHOM 3aJie Ha TIepBOM 3Taxe Bopua. Macca Mapca Mwm coctapmnsier 0.11 maccst 3emnu Mg,
paauyc Mapca Rv — 0.53 paaunyca 3emnu Re.

Pemienmne.

Bec 3emHoi1 npunneccsl P =mg =60-9.81~590 H . OueBuaHO, MacTep OomuOCs B pacyérax u ero

HAKaXyT — TPOH HC BBIACPKUT IIPUHICCCY Ha 3emie. OI[HaKO, BO3MOJHO, TPOH YAACTCA OTIIPAaBUTb
B KQUC€CTBC AUIIOMAaTHYCCKOI'O II0JapKa Ha Mapc, " OH ITOPaAYCT MAPCHUAHCKYIO IIPUHICCCY. Bens

ycKopeHue cBoboaHoro najaeHus va Mapce g,, =G Mé” =G 0.11- MEZ ~0.39-G M—g =0.399, a
Ry (0.53-R;) Re

BEC MapcuaHcKko# npuHueccsl P, =mg,, =0.39-P ~230 H <250 H .

9-11 punan

3agaua 1. PacmpocTpaHeHue yrpyrux BOJIH B 3eMiie MOKET ObITh OMUCAHO MPU OMOIIHU JTYYeBOTO
npubmkenus. Ha kax 1ol rpaHuile BOJIHa MOKET UCTIBITHIBATh OTPAKEHUE U MTPEIOMIICHHE,
MoA00HO JIydy CBeTa.

I'eonornueckmii pa3pes NpeICTaBIeH U3BECTHAKOBOW TONILIEH, TEPEKPBITON CII0EM CYTJIMHKOB
(cutyanusi, xapaktepHas AJs paiioHoB K tory oT Cankr-IlerepOypra). Mbl BbIONTHSIEM
MH)KEHEPHYIO celiCMOpa3Be/IKy Ha IPOIOJIBHBIX BOJIHAX MO/ 33aJa4u cTpouTenscTBa. Onpenenure,
IIPU KaKuX yriax najeHus yupyroi BOJIHBI Ha TPaHUIly pa3jiefia CyIJIMHKOB U U3BECTHSIKOB (OOJbIIe
T.H. KpUMU4ecKo2o y2ia) BOIHA He OyJeT pacpoCcTpaHAThes Iiry0ke 3Toi rpaHuibl? CKopocTh
ynpyrux BoJiH B u3BectHsikax 4000 m/c, B cyrmunkax — 2000 m/c.

- Vo, .
Pemenue. B coorsercTBuy ¢ 3akoHoM CHeMyca a = arcsin| —= | =arcsin (mj =30°.
\"

use




3anaua 2. PacnpocTpaneHue ynpyrux BOJIH B 3eMJI€ MOKET OBITh OMKMCAHO TIPH MTOMOIIH JIY9€BOTO
HpI/I6J'II/I)KeHI/I$I. Ha Ka)KI[Oﬁ T'paHUILIC BOJIHA MOKCT UCIBIThIBATh OTPAKCHUC U MPCIIOMIICHHC,
oI00HO JIydy CBeTa.

I'eomornueckuit pa3pe3 KOHTUHEHTAIBHON 3€MHOM KOPBI IIPEACTABIIEH OCAJOYHBIM YEXJIOM,
3aJIeraloluM Ha KPUCTAJUIMYECKOM rpaHuTHOM pyHaamenTe. [lepen ceiicMopa3Benkoii craBuTcs
3a/1aya OLIEHUTh MOILHOCTh OCAI0YHOr0 yexisa. Onpenenure, Npy Kakux yriax najaeHus ynpyrou
BOJIHBI Ha HWKHIOIO TPaHUIy 0CaI04HOM ToNIH (OOJblIe T.H. KpUMUYECKO020 y2a) BOIHA He OyIeT
pacnpocTpaHsATbcs B rpaHUTHOM dyHAameHTe? CKOpoCcTh yIpyrux BosH B rpanute — 5000 m/c, B
ocaouHbIX Topoaax — 3500 m/c.

.|V .
Pemienne. B coorBercTBUM ¢ 3akoHOM CHemuyca « = arcsin| — | =arcsin (%j =44

o

3agaua 3. OueHuTe, Ha CKOJIBKO MPOLIEHTOB CUJIa TSHXKECTH HA BEPIIMHE DBEPECTa MEHBIIE CHUIIBI
TsDKECTH B ycThe ['anra? BrnusHuem BpameHus 3eMiu u oTiimaueM Gopmbl 3eMITd OT T1apa
peHeOpeyb.

Pemenue. [Ipu oroBOpEHHBIX YCIOBUIX CHIIA TSHKECTH, JEMCTBYIOIIAs HA TEJIO MIPOU3BOJIBHOMN
MAaccChl, paBHA CUJI€ TPABUTALIMOHHOTO MPUTSHKEHUS 3eMJIH, KOTOpast 00paTHO MPOMOPIMOHATIFHA
KBaJIpaTy pacCTOSIHUS OT IIEHTpa 3eMJIH, a OTIUYHE YCKOPEHHUs: CBOOOAHOTO MaJCHUs Ha BEPILUHE
OBepecra (g ) ¥ B ycTbe I'anra ( g ) onpenensercs TOJIbKO pa3sHULEH BBICOT ABYX ToueK. TOUuKy B

ycThe ['aHra MOYKHO CUMTATh HaXOSIICHCS HAa YPOBHE MODs, a BbicoTa DBepecta N Hajl ypoBHEM
Mopst coctaiisieT 8848 m (a1y b py Hyx)HO 3HaTh!). PazHuna no mmpote Mexay ycrbem ['anra u
BEPILIMHON DBEpecTa BCEro OKoJIo 6°, HOITOMY MOKHO CUUTATh, YTO OHU HAXOAATCS Ha OJHOM
PAcCTOSIHUU OT LIEHTpa 3eMJIU, U UCIIOJIb30BaTh JUIsl OLIEHKU OJTHO U TO Y€ CpeJHee 3HaUeHue
paauyca 3emin R. OTHOCUTENbHOE U3MEHEHUE CUJIBI TSKECTH MPH MOAbEME U3 ycThs ['aHra Ha
BEPILIMHY DBepecTa TOrAa COCTaBUT

_ 2
5g=9:=9% g %e_q R, 1 L _0.00277~0.003,
Je Je (R+h) (1 hj 8.848-10°
+— I+
R 6.37-10°

wi, B iporeHTax — 0.3%

(3a0aua mooicem Ovimob 3acUUMAana, eciu UCNOIBL3YEMC sl He MOYHbLEe 3HAYUEHUsL BblCOMbL Déepecma u
paouyca 3emau, HO popmyna 6bi6e0eHa ePHO)

3anaua 4. ®Opannysckuii actpoHom Kan Pumie B 1672 rony otnpasuics B KalteHny s
HabmoieHus 3a Mapcom. Katienna — 2opoo 6o @panyyscroti I suarne Ha wupome oxkono 5 <, oasuiuil
UM SHAMEHUMOM) KAUeHCKOMY nepyy, — A6IAemcs Cmoauyell 9mo20 3aMOopcKo2o 0enepmamenma
DPpanyuu u eOUHCMBEHHO20 HA Ce20OHAUWHUL OeHb e8PONECK020 KOHMUHEHMAIbHO20 BA0EHUS 8
obeux Amepurax. JIns usMepeHus BpeMeHH Puilie ucroas30Bai aCTPOHOMHYECKHE Yachl C
MasTHUKOM. [To mpuOBITHY HAa MECTO OH OOHAPYKUJI, UTO BHIBEPEHHBIN B [lapuike ceKyHTHBIN



MasiTHUK (MHTEpBaJ MepeMelieHus: KOTOPOro U3 OAHOTO KpaiHero mojaoXeHus B Ipyroe — noJj-
nepuoJia — COCTaBIseT 1 ¢) OTCTAéT HA 2.5 MUHYTHI B IeHb. JTO OBUIO MEPBBIM IPSMBIM
JI0Ka3aTeIbCTBOM YMEHBIICHUS CHIIBI TSKECTH MPH MPUOIMKEHUH K DKBATOPY M3-3a COKATHS 3eMIIH.
YeMy paBHO ycKOpeHHe cBoGoHOTO naneHus B Kaiienne, ecrm B ITapike oHO paBHO 9.81 m/c??

Pemienne. /{751 oueHKH HY>KHO BOCIIOJIb30BaThes (popMyInoit s nepuoaa Kojaebanuii

|
MaTeMaTHYeCKOro MasTHuka: 1 =27 |— . [lockonbky B ITapmxe ¢ =g, =9.81 M/, nuna
g

T/ 4

—_— 0 —_— ~
BBIBEPEHHOT'O CEKYHIHOT'O MasiTHUKA JOJKHA ObITh paBHa |, = g yr 9.81. ~099% u.B

2
T

cytkax 86400 ¢, B KoTopble ykiaasiBaetTcs 43200 xonebanuii cekynaHoro MmastHuka. B Kaiienne
MAasiTHUK 32 CyTKH OTCTaJl Ha 2.5 MUHYTBHI, TO €cThb Ha 150 c. DT0 03Hayaer, 4To TO KE CaMO€E YUCIIO

KoseOaHuii oH coBepiui 3a 86550 ¢, To ecTh ero nepuon yxke He I, =2c,a T, = % =2.0035c.

KBanpar nepuoja o6paTHo NpoONOpIHOHAIEH ¢, IOATOMY JUISl IBYX MassTHUKOB OJIHOM
2

JUIMHBI| == | = 9 , OTKyJla YCKOpeHHEe CBOOOTHOTO TaieHus B KalieHHe
0 1
) 2 Y
0,=0,| =% | =9.81-| ———— | ~9.78 m/c?, TO ecTh NIPAKTHYECKH PABHO 3HAYCHHIO § HA
1 0
T 2.0035

OKBATOPE, UTO HC YAUBUTCIIbHO, YYUTHIBAs 0IM30CTH 3TOTO ropoJa K 3KBaTopy.

3ajgaua 5. @panuysckuii actponom XKan Pume B 1672 rony ornpasuiics B KalieHHy 1uist
HabmoieHus 3a Mapcom. Katienna — copoo éo @panyysckotil [ suane Ha wupome okono 5 <, oasuiuii
UMl BHAMEHUMOMY KAUeHCKOMY nepyy, — AGIAEmcs CMoauyell 9mo20 3aMOpCcKo2o 0enepmamenma
Dpanyuu u eOUHCMEEHHO20 HA Ce20OHAWMNHUL 0eHb e8PONEiCKO20 KOHMUHEHMAIbHO20 61A0eHUs 8
obeux Amepurax. Jnst usmepenus BpeMeHu Puilie ucnoap30Ban aCTpOHOMHUYECKHE YaChI C
MasTHUKOM. [1o mpuOBITHN Ha MECTO OH OOHAPYKUJI, UTO BhIBEPEHHBIN B Ilapike ceKyHaHbIH
MasiTHUK (MHTEpBaJl IepeMELIeHUs KOTOPOTo M3 OAHOTO KpaiHero MoJjIoKeHHs B Pyroe — MnoJi-
HepuoJia — COCTaBIAET 1 ¢) OTCTAET HA 2.5 MUHYTHI B JIeHb. JTO ObUIO MEPBBIM MPSMBIM
JI0Ka3aTeIbCTBOM YMEHBIICHHS CUJIbI TSKECTH MPH MPUOIMKEHUH K HKBATOPY M3-3a CXKATHUS 3eMJIH.
Onenure, Ha CKOJIbLKO PuIlle mpunuoch yKOpOTHTh JUIMHY MasTHUKA, 4YTOOBI H30€KaTh OTCTaBaHUS
OT TaKOro k€ MasTHUKa, Haxoxsmerocs B [lapuxke?

Pewmenne. /111 OLIEHKH HY>KHO BOCIOJIb30BAaThCsl (POPMYIIOH JUIs IEpHOAA KosleOaHu!

I
MaTeMaTHYecKoro MasTHuka: T = 27, [— . [Tockonbky B [lapuxe g =g, =9.81.m/c?, nuna
g
Ty 4
BBIBEPEHHOT'O CEKYHIHOTO MasiTHUKA J0JDKHA ObITh paBHa |, = g e =9.81. = ~0994 x.B
v V2

cytkax 86400 c, B koTopble ykiaasiBaeTcsa 43200 xonebanuii cekynaHoro MasitHuka. B Kaiienne
MasITHHUK 33 CYTKH OTCTaJ Ha 2.5 MUHYTBI, TO €cTh Ha 150 ¢. DTO 03HAYaeT, YTO TO KE CaMOE€ YUCIIO

kosieOaHuii oH coBepu 3a 86550 ¢, To ecTh ero nepuon yxke He I, =2c,a T, = % =2.0035c.



UtoOBI CHOBA caienaTh Nepuo;] KoiaeOaHnii MasiTHUKA PaBHBIM 2 ¢, HEOOX0AMMO, YTOOBI €T0 JTNHA
2

2
crana paBHo# |, =1, -_I-I_—O = 0.994(@) ~0.991 . Takum o6pazom, Pure npumniock
§ :

YMEHBIIHTH AIuHy MasiTHUKa Ha Al =1, —1, =0.994—-0.991=0.003 & = 3 mm . B 3anuckax Puwe

VKA3bl8aemcsi, Ymo OH YKOPOMUIL MasmHuk Ha 1% napusicckou nunuu (eOuHuya onutbl,
UCNONIL30BABUUAACS 8 ONTUKE U 8 YACOBOM Oele), Umo 0aém npakmuyecku my e 8eluUtuHy

(L munus = 2.256 mm,  2.256-1.25=2.82.mm)



Paznen «Xummus (reoxummus)»

6-8 kiacc

1. OnpenenuTe 3JIEMEHT 11O CBOMCTBAM

1. Penkuii memoyHol MeTamur cepeOpucro-Oenoro npera. Ero comm oOkpamuBarT Tutams B
KapMHUHOBO-KpPACHBIN IIBET, 3TO SBISETCA KAaYECTBEHHBIM MPU3HAKOM JUIsl €r0 OIpEICIICHHUS.
IlepBblii 1O BAXKHOCTH CTPATErMUYECKUN 3JIEMEHT. 3 HEro M3roTOBISIOT aHOAbl XMUMUYECKUX
HMCTOYHUKOB TOKA

2. lemounoii MeTasi. XapakTepHbl HOHHBIE CBA3U U JIETKash paCTBOPUMOCTH colieil. HakaruBaercst
Ha

VcriaputeabHOM reoXuMUUecKoM Oapbepe. XapakrepHa murpanus B ouocdepe ¢ Cl.

3. OueHb MaJIeHbKUU MIETIOYHO3EMENbHBIM MeTalll. BXOAUT B cocTaB MuHEpasa, pasHOBUIHOCTh
KOTOPOTO SIBJISIFOTCSA JIPAarol€HHBIM KAMHEM HACBIIIEHHOTO 3€JIEHOro 1Bera. B aromMHOI TexHHKe
HCIIOJIb3YETCS KaK 3aMEeIJIUTENb U OTPaXkaTeslb HEUTPOHOB.

4. OIMH U3 caMbIX PacIpOCTPaHEHHBIX B MPHUPOE FIEMEHTOB 3eMHOM Kopbl. llenounozemenbHbIi
MeTayl. B noxemMOpuiickuii ¥ NEpMCKHIM NEpUO/bl HaKallJIMBaJlcd B KapOOHATHBIX OCaJ0YHBIX
TOJIAX. DJIEMEHT MAaHTHUH.

5. EAVHCTBEHHBI MeTal, KOTOPbIM IpPU KOMHATHOW TEMIIepaType HaXOOUTCS B IKHUJIKOM
cocrossauu. M3BecteH ¢ apeBHuUX BpeMEH. [lomyuyanu 0OXHUTroOM €ro OCHOBHOTO MHHeEpaja —
KHHOBapH.

A. Jlutuit

b. Harpun

B. bepuinuii

I'. Marauii

. Prytp

2. HazoBute ninaHery

1. Macca 3Toil I1aHeTsl MpeBbIIaeT Maccy 3eMiu B 17,2 pa3a u aBIsieTCS TPEThEW O Macce Cpeau
maHeT CONHEYHOM CUCTEMBI, & IO 3KBaTOPUAIIBHOMY JIMAMETPY 3Ta IJIAHETA 3aHUMAET YETBEPTOE
MecTo, IpeBocxoasa 3emito B 3,9 pasza. B armocepe 310l muiaHeTs! OyIIyloT caMble CUIIbHBIE BETPHI
cpeau riaHeT CoJIHEYHON CUCTEMBI.

2. Bropas mno pasmepam 1uianera B ConneuyHodt cucreme mnocie IOnwurepa. Ilnanera

KJaccu(UIUpyeTcs KaKk ra3oBas MjIaHeTa-TUTaHT.



3. Haumenpmas mmanera ComHedyHOW cucTeMbl M camas Onm3kas k Comnily. HasBaHa B uecTh
JIPEBHEPUMCKOTO 60Ta TOPTOBIU

4. llecras no pa3mepy ruianera COJHEYHOM CHUCTEMBbI MPUHAJUICKAIAs] K CEMEHCTBY ILUIAHET
3eMHOM Trpynmbl. OHa UMEeT cCaMblil JTMHHBIN MEepUoJ BpallleHUus BOKPYr cBoed ocu (okosio 243
3eMHBIX CYTOK) cpeau Bcex IutaHeT COJIHEYHOHW CHCTeMbl M BpallaeTcs B HalpaBICHUH,
MIPOTUBOIOJIOKHOM HAIPABIICHUIO BPAIICHUS OOJBIIMHCTBA MIJIAHET

5. Cenpmas no pasmepy 1utaneta CoJIHEUHOM cucTeMbl; Macca miaHeTsl cocrasiser 10,7 % maccsl
3emun. Ha3BaHa B uecTh APEBHEPUMCKOTO OOTa BOMHEI.

A. Hentyn

b. Carypu

B. Mepkypuit

I'. Benepa

J. Mapc

3. HazoBute KxocMudeckoe Teio

1. OtaocuTenbHO HeOobIIOE HeOecHoe Teno COMTHEYHON CUCTEMBI, IBUXKYIIEEeCs 10 OpOUTE BOKPYT
CounHiia.

2. Heboubmoe HebecHOe Teno, oOparmatomieecss BOKpyr CoJHIIA 10 BEChbMa BBITSHYTOW OpOWTE B
BUJIC KOHMYECKOTO CCUCHHUSI.

3. TBépoe Teno KOCMUYECKOTO MPOUCXOXKACHUSA, YIaBIllee Ha MOBEPXHOCTh 3eMIU MU JIPYrOro
KPYITHOTO HEOECHOTr o Teja.

4. MaccuBHOE caMoOcCBeTsIeecs HEOECHOE Tello, COCTOSIIee W3 ra3a W IUIa3Mbl, B KOTOPOM
MIPOUCXOIAT, MPOUCXOIVITHA WA OyTyT MIPOUCXOIUTH TEPMOSICPHBIC PEAKITII

5. Kmacc actpoHOMHYECKHX OOBEKTOB, SBISIFOIIMXCS OJHUM U3 CaMbIX SPKUX B BHIUMOM
Bcenennon.

A. Acrteponn

b. Komera

B. Mereopur

I'. 3Be3na

. KBazap

4. Onpenenute, pacpoOCTPaHEHHOCTh JIEMEHTOB (IO YOBIBAHHIO) B KaKOM MPUPOTHOM OOBEKTE

3ACCh MMPEACTAaBJICHA



A. Fe, O, Si, Mg u T.51.

b.H,He,O,C, Nur.x.

B. O, Si, Al, Fe, Ca, Nau 1.1.

I'. O,H, Cl, Na, Mg u T.x1.

. N,O,Ar,Cur.n.

1. PacipocTpaH€HHOCTH 3JIEMEHTOB Ha 3eMile

2. PacipocTpanéHHoCTb 311€MeHTOB B Kocmoce

3. PactipocTpaHEHHOCTD 3JIEMEHTOB B 3€MHOM KOpe

4. PactipocTpaH€HHOCTH 2JIEMEHTOB B ruapochepe 3emmu

5. PactipocTpan€HHOCTD JIEMEHTOB B aTMochepe 3eMiu

10-11 xamace
1. CootHecure HopmMyIbl MUHEPAJIOB C HA3BAaHUEM MUHEpAJIa UK €r0 Pa3HOBUIHOCTH
1. HgS

2. SiO2

3. BesAl2SisO1s
4.Sn0O2

5. Al203

A. KnuHoBapb
b. Amerucr

B. U3ympyn

I'. Kaccurepur

J. PyOun

2. HazoBuTe acCTpOHOMUYECKUN OOBEKT

1. KocMuueckuii MCTOYHHK pPaano-,0THYECKOr0, PEHTITCHOBCKOTO W3JIyYEHHM, NMPUXOIAIINX Ha
3eMJII0 B BUJIE IEPUOIUUYECKUX BCIIECKOB

2. Knacc acTpOHOMHMYECKHMX OOBEKTOB, SIBJISIOIIMXCS OJHUM M3 CaMbIX SIPKHUX B BUAUMOM
Beenennon

3. Kocmuyeckoe Teno, KOTOpOe SBIISETCS OJHUM W3 BO3MOJKHBIX PE3YJbTAaTOB 3BOJIOLMH 3BE3N U
COCTOUT B OCHOBHOM M3 HEUTPOHHOW CEpPILEBHUHBI, IOKPHITOM CPAaBHUTEIBHO TOHKONH KOpOU

BEIIIECTBA B BUE TSKEIBIX aTOMHBIX AACP U BJICKTPOHOB.



4. OGnacTh MPOCTPAHCTBA-BPEMEHU, TPABUTAIMOHHOE MPHUTSKEHUE KOTOPOW CTOJIb BEIHUKO, YTO
BBIPBAThCA U3 HEE HE MOTYT JaKe OOBEKTHI, NBIIKYIIUECS CO CKOPOCTBHIO CBETa, B TOM YHCIIC
KBaHTBI CAMOT'0 CBETA

5. I'paBUTaIIMOHHO CBSI3aHHAsI CUCTEMA U3 3BE3/, 3BE3AHBIX CKOILJICHUM, MEX3BE3JHOTO T'a3a U MbLIH,
TEMHOM Marepuu, raaHeT. Bce 0OBEKTHI B COCTaBe 3TOM CHUCTEMBbl YYacTBYIOT B JBUKCHHH
OTHOCHTEJILHO OOIIEro EHTpa Macc.

A. Ilynbcap

b. KBazap

B. Heilitponnas 3Be3na

I'. Y€pHas npipa

J. T'anakTrka

3. Ha3oBuTe, kaKkoii muaHeTe MpUHAAIEKAT STH CIIyTHUKU
1. ®oboc

2. EBpomna

3. Tutan

4. TputoH

5. Apuaiib

A. Mapcy

b. FOnutepy

B. Carypny

I'. Henryny

. Ypany



Paznen «Xummus (reoxummus)»

1. Hexotopsie MUHEpasbl Ha3BaHbI B YECTh U3BECTHHIX JIt0/iei. ComocTaBbTe MUHEPAT U
n300pakeHNe YeJI0oBEKa B YeCTh KOTOPOTO OH Ha3BaH.

Iarapunnt-(Y) NaCaYFs

Apmcrponrut CaZrSieO15.-3H20

I'érur FeO(OH)




Komymoutr Fe?*Nb,Os

Anexcanaput Al.BeOs

Asoraaput (K,Cs)BF4

2. HexoTopsie MUHEpaIbl Ha3BaHbI MO UX cocTaBy. ComocTaBbTe GOpMYITy U Ha3BaHHWE MUHEpaa.

["aneHut PbS
MonebaeHuT MoS;
Kanbruprut CaZrsTiOg
Bucmytun Bi>S3
CtuoHuT Sh2Ss3
Topuanut ThO>




YpaHuHHAT U[0))

3. Munepainsl Ha3bIBAIOT U 10 (hopMe uX arperatoB B mpupoje. ConocraBbTe Ha3BaHUE MUHepaia ¢
XapakTepHoii (hopMmoii ero BeiieneHus. [logymaiite, OT KaKoro CIoBa MPOUCXOAUT Ha3BaHHE.

Actpodummr

Crasposut

XHUaCTOIUT




AKCHUHUT

4. MuHepaiibl Ha3bIBalOT (Ha OCHOBE IPEYECKUX U JATUHCKUX KOPHEH) N0 UX XapaKTepHEHIIINM
CBOICTBaM, B TOM 4ucIIe 110 1BeTy. CONoCTaBbTE HA3BaHUE MUHEPAA U LBET.

PyOun KpacHbpiii

Kuannt BacunabkoBrIi
XJI0pUT 3eeHbIi
Henectun Heb6ecno-romny6oit
Pongonut Po3oBrIit

AnapouT benwrii

Jlennut CaeTubIit
Jlazypur Cunnit

5. Ha3BaHue 10BENMPHBIX pa3HOBUAHOCTEH MUHEPAJIOB IIPOUCXOIUT HA OCHOBE IPEUYECKUX U
JaTUHCKUX KopHeH. ConocTaBbTe IOBETUPHBIN KaMEHb U €T0 LIBET

PyOun KpacHbprii

[Hutpun XKentolil (TMMOHHO-
KEIITHIN)

AxBaMapuH I'ony06oii

I'ennonop Kenxreiit




XpH30aUT Kenro-3eneHsiit
(30JIOTUCTBIH)

Popomut Po3oBriit

uamuronur Cununit

6. ConocraBbTe N300paKeHHE CTPYKTYP MUHEPAJIOB (CYJIb(UIOB) C UX OMUCAHUEM.

Koopaunanuonnas ctpykrypa. (I"'anenur
PbS, cdaneput ZnS)

Henoveuynast (CtuOHUT (aHTUMOHHT) Sb2S3,
Bucmyrun Bi2S3)




Octposnas (ITupur Fe(S)2)

Cnowucras ctpykrypa (Monmubaenut MoS»)

P\:}’:!;i,'g‘ﬂ.




KonbueBas (MoseKyisipHas) CTPYKTypa

(Peanbrap AssSs)

7. PaCHpeI[CJ'II/ITe MHHCPAJbI, OTHOCAIIHUECCA K KUCIIOPOAHBIM COCAMHCHUAM I10 UX KJIaCCaM.

[Ipocteie okcuapl | CioKHBIE OKCUIBI I'mppoxcuibr

JIén H20 Wnbmenut FeTiO3 Bpycur Mg(OH)2
Kympur Cu20 HInunens MgAI204 I'n66cut Al(OH)3
Kopynx Al,O3 Jlonaput-Ce (Na,Ce,Ca)2(Ti,Nb)20s | duacop AIOOH
Ksapi SiO> [MTupoxsmop NaCaNb,OeF Masnranutr MnO(OH)

Pytun TiO:

Pomanemmt Ba(MnsMn2)O10-H20

Acb6oman (Co,Ni)Mn204(OH), -nH20




