[Mpunoxenne 9 x IlpaBuimam npuema Ha
obyuenue B ®I'bBOY BO «OMmITIY» mo
00pa30oBaTeNbHBIM TMPOTPaMMaM  BBICILIETO
o0Opa3oBaHus - mporpaMMam OakaliaBpuara,
nporpaMMaM CHEIHAJIUTETa, MPOorpaMMam
marucTpaTypsl Ha 2024/2025 yueOHbIi rox

IIporpamMmma BCTYNHUTEILHOT0 HCNBITAHUSI «OCHOBBI €CTECTBO3HAHUS)
IlosicHUTEIBLHASA 3aIHCKA

Hacrosimas nporpamMMa paccyMTaHa Ha IOATOTOBKY BCTYNUTENIBHOTO 3K3aMEHa IO
OCHOBaM ecTecTBo3HaHus. IIporpamMma coctaBieHa Ha ocHOBe DenepaibHOTr0 rocy1apcTBEHHOTO
00pa30BaTEeNBbHOIO CTAaHAAPTa CpelHero MpodeccuoHalbHOro o0pa3oBaHMs. BcerynurenbHble
UCTIBITAHUA TPOBOAATCS B (OpPME TECTHPOBAHUSA C HCIIOJB30BAaHUEM JHCTAHIIMOHHBIX
TEXHOJIOTUH.

Tect cocrour u3 50 BOMPOCOB, BKIIOYAIOIIUX OCHOBHBIE pa3ieibl Kypca XHMHU U
ouosornu ¢ qudPepeHIMPOBAHHON OIICHKOM.

MaxkcumanbHast oneHka coorBerctByeT 100 Oammam. Ha kaxaplii BOpoC TECTa TOJIBKO
OJIMH IpaBWIbHBIA OTBET. MHUHMMYM 0ayul0oB, HEOOXOAMMBIM JUId y4yacTus B KOHKypce AJIs
MOCTYIUICHUSI B Y HUBEPCHUTET COCTaBIsIeT — 39 Oaios.

Bpems npoBenenus rectupoBanus — 90 MUHYT.

Ha »Kk3amMeHe MOXHO TOJNB30BAaThCS  HEMPOTPAMMHUPYEMBIM  KaJbKYJISTOPOM U
CIpaBOYHBIMU TabiMIIaMu, TakuMu Kak "[lepuonnyeckas cucremMa XMMUYECKHUX 3JIEMEHTOB',
"PacTBOpUMOCTb OCHOBAHUM, KUCIIOT U cojiel B BoJe", «DIEKTPOXUMHUUECKUM Psii HAPSKEHUS
METAJUIOBY.

C nmpuMmepaMH SK3aMEHAIIMOHHBIX 3aJaHMM MOXXHO O3HAaKOMHUTbCS B COOpPHHUKaX,
YKa3aHHBIX B CIICKE PEKOMEH/I0BAaHHOH JIUTEPATYPHI.

OcHoBHoOe coJepkaHHe TUCHUTIINHBI
[Iporpamma 1o 0OCHOBaM €CT€CTBO3HAHUS BKIIOYAET XUMHIO U OMOJIOTHIO.
Xumus
Pa3nes 1. OcHOBBI TeopeTHYeCKOl XUMUH

[Ipeamet xumuu. Mecto Xxumun B ectecTBO3HaHUU. Macca u sHeprusi. OCHOBHBIE TTOHSATHUSA
xumuu. BemectBo. Monekyna. AtoMm. OnektpoH. MoH. Xumudeckuil meMeHT. XUMHUYECKas
dbopmyna. OTHOCHTENIbHASI aTOMHAs U MOJIEKYJIsipHast Macca. Mok, MonsipHast macca.

XUMHUYECKUE TMPEBpaAlICHUs. 3aKOH COXPAHEHHUS MAcChl U SHEPruu. 3aKOH IOCTOSHCTBA
cocraBa. CTeXuoOMeTpHs.

Crtpoenue artoma. AtomHoe siapo. M3otombl. CrTaOuinbHblE W HECTaOWIBHBIE sJIpa.
PagnoaktuBHBIE MpeBpallleHUs], IETICHUE SIIEP U AICPHBIA CUHTE3. Y pPaBHEHHUE PATMOAKTUBHOTO
pacnana. Ilepuon nomypacnana.

JlBolicTBeHHast mpupona dyekTpoHa. CTpoeHHe dIEKTPOHHBIX OO0OJOYEK aTOMOB.
KBanTtoBble uncna. ATOMHBIE OpOUTANIN. DIIEKTPOHHBIE KOH(UTYpaIli aTOMOB B OCHOBHOM U
BO30YXJICHHOM COCTOSIHUSX, mpuHimm [laynu, mpaBuio XyHna.

[lepuoanueckuii 3akoH J[.Ml.MennmeneeBa u ero 0OOCHOBaHHME C TOYKH 3pEHUS
3JIEKTPOHHOTO CTPOECHUS aTOMOB. [leproanueckas cucteMa 3J€EMEHTOB.

Xumuueckasi cBsi3b. THIBI XMMHYECKUX CBSA3€H: KOBAJICHTHAs, MOHHAs, METajuIMuecKas,
BoJOpoAHas. MexaHu3Mbl O0pa30BaHUS KOBAICHTHOW CBSI3U: OOMEHHBIM H  JTIOHOPHO-
aKLeNnTopHbIM. OHeprus cBsA3u. [loTeHuwan MOHW3AIMHM, CPOACTBO K  BJIEKTPOHY,



AJIEKTPOOTPHULATENBHOCTD. [ToNsipHOCTD CBSA3M, MHAYKTUBHBIN 3¢ dekT. KpaTtHbie cBsa3u. Monenb
rubpuauzanuu opoutaneil. CBsi3b 3JEKTPOHHOW CTPYKTYpPhl MOJEKYJI C MX TF€OMETPUYECKHM
CTpOEHUEM (Ha MpUMEpe COCAMHEHUN JIEMEHTOB 2-T0 nepuoja). Jlemokanusaius 3JeKTPOHOB B
COIIPSKEHHBIX CUCTEMaX, Me30MepHbIi 3¢ dekT. [ToHsATHE 0 MOJEKYIAPHBIX OPOUTAIISAX.

BanentHocts u cremenb okucnenHusi. CrtpykrypHble (opmynsl. M3omepus. Buabl
HU30MEPHH, CTPYKTYpHAsi U IPOCTPAHCTBEHHAs! U30MEPHSL.

ArperaTHble COCTOSIHMSI BEILECTBA M IIEPEXOAbl MEXIAYy HUMH B 3aBUCUMOCTU OT
Temnepatypsl U naBieHusa. ['a3bl. ['azoBbie 3akoHbl. YpaBHeHue Kinalinepona-Menpeneena.
3akoH ABOTaapo, MOJSIPHBIA 00beM. JKuakocTu. Accouuanust MOJIeKyJ B KUAKOCTAX. TBepable
tena. OCHOBHbBIE TUIIBI KPUCTANIMYECKUX PEIIETOK: KyOUYecKHe U reKcaroHajJbHbIe.

Knaccugukanuss 1 HOMEHKJIATypa XMMHUYECKHX BellecTB. VIHAMBHIyanbHBIE BELIECTBA,
cmecH, pactBopel. IIpocteie BemecTtBa, amtorponusa. Mertamisl U Hemerauibl. ClOXHBIE
BeniecTBa. OCHOBHBIE KJIACChl HEOPraHMYECKHUX BELIECTB: OKCHJIbl, OCHOBAHHUS, KMCIIOTHI, COJIH.
KommnekcHele coenuHeHus. OCHOBHBIE KJIACChl OPraHMYECKHX BEILECTB: YIJIEBOJOPOJBI,
rajloreH-, KACJIOpOJA- U a3oToconaepkamue BemiectBa. KapOo- u rerepoumkiibl. [lonumepsr u
MaKpOMOJIEKYJIBL.

XUMHUYECKUE PEaKu 1 UX KiIaccuuKaims. THITbI pa3pbiBa XUMUYECKHUX CBsi3eil. ['omo- n
reTepoJuTHIECKe peakuu. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

TernoBbie >PQEeKThl XUMHUYECKHX peakiuidi. TepMoxumudeckue ypaBHeHHs. Teruiora
00pa3oBaHMs XUMMUYECKUX COeAMHEHUH. 3aKkoH ['ecca 1 ero cieacTBus.

Cxkopocth xummuueckoi peakuuu. [IpencraBieHne o MexaHH3MaX XMMHMUYECKUX pPEaKLUM.
OnemeHTapHas CTajusg peakuud. ['OMOTreHHbIE M TIETEPOreHHBIE PEaKLHUH. 3aBUCUMOCTH
CKOPOCTH T'OMOT'€HHBIX pPEaKLMi OT KOHIEHTpaluu (3akoH jaeWcTByromux macc). Koncranra
CKOPOCTH XMMHUYECKON PEAKIINH, €€ 3aBUCUMOCTb OT TEMIIEPATypbl. DHEPrUsl AKTUBALIUH.

SBnenne  karanuza.  Karaimszaropel.  [lpumepbl  KaTalUTHYECKUX  TPOIECCOB.
IIpencraBieHure 0 MEXaHU3MaX TOMOTE€HHOT'O U F€TEPOreHHOr0 KaTaau3a.

OOparumMble peakiuu. XHUMHUYecKoe paBHoBecue. KoHcTaHTa paBHOBECHs, CTENEHb
npeBpauieHus. CMelieHre XUMUYECKOro paBHOBECHUS MO AEMCTBUEM TEMIIEpaTyphl U J1aBJICHUS
(xonnentparuu). [Ipunnun Jle Harense.

Hucnepcupie cucrteMbl. Komnmounneie cucrembl. PacTBopbl. MexaHusMm o00pa3oBaHUs
pacTtBOpoB. PacTBOpMMOCTBL BEIIECTB M €€ 3aBUCUMOCTb OT TEMIEPATypbl U IMPUPOJIBI
pactBopuTeinsa. CriocoObl BhIpaXKeHHS KOHLIEHTPALUK PaCTBOPOB: MaccoBas J10J1sl, MOJIbHAs A0,
MOJISIpHasl KOHIIEHTpalus, o0beMHas aoid. Otinyne Gpu3nuecKux CBOMCTB pacTBOpa OT CBOMCTB
pactBopuTens. TBepasie pacTBopbl. CIlIaBbl.

OnexTpoiauTsl. PacTBOpBI 3JIEKTPOIUTOB. OJIEKTPOIMTHYECKAS AMCCOLMALMS  KHCIOT,
OCHOBaHMUH U coseil. KHCIIOTHO-OCHOBHBIE B3aUMOJIEUCTBUS B pacTBopax. IIpoTOHHBIE KUCIIOTHI,
kuciaotsl JIptonca. AmdorepHocts. Koncranra qucconnanuu. Crenens auccouuanuu. MonHoe
Npou3BeIeHne BOAbl. Bogopoaubiii mokasarens. [ 'uaponus cosneil. PaBHoBecue Mexay HOHAMU B
pactBope u TBepaoi dasoit. Ilpoussenenue pactBopuMoctu. OOpa3oBaHuEe NPOCTEHIINX
KOMIUIEKCOB B pactBopax. KoopaunanmonHoe uucino. KoHcTaHTa yCTOMYMBOCTH KOMILUIEKCOB.
HonHbIe ypaBHEHUS peakLil.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuun B pacTBopax. Omnpenenenue
CTEXHOMETPUYECKUX KOI((UIMEHTOB B YpPaBHEHUSAX OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuil. CraHzapTHbIE TOTEHIMANbl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. Psn
CTaHJAPTHBIX JJIEKTPOAHBIX IOTEHIMAIOB. OJIEKTPOJIU3 PACTBOPOB U PACIIABOB. 3aKOHBI
anexktposnsza dapanes.

Pasznen 2. DiaeMeHTBI H UX COeTHHEHHUS.

Heopranuveckasi xumust

AOUTYpHEHTHI OIDKHBI HAa OCHOBaHMM [leproaudeckoro 3akoHa J1aBaTh CPAaBHUTEIHHYIO
XapaKTEPUCTUKY AJIEMEHTOB B TPYIIaxX W MEPHOJaX. XapaKTEPUCTHKA DJIEMEHTOB BKJIIOUYACT:
ANEKTPOHHBIE KOH(UTYpAIK aTOMa; BO3MOXHBIE BaJICHTHOCTH U CTENIEHU OKUCIICHUS dJIEeMEHTa



B COCIMHEHUAX; (POPMBI MPOCTHIX BEIIECTB U OCHOBHBIC THUITHI COSAMHEHUH, WX (DU3MUECKUE H
XUMHYECKHE  CBOWCTBA, JAOOpAaTOpHbIE W  TNPOMBIIUIEHHBIE  CIOCOOBI  MOJyYEHUS;
pacrpoCTpaHEHHOCTh JJIEMEHTAa W €r0 COCIMHEHHWH B MPUPOJE, MPAKTHUECKOE 3HAUCHHE H
o0nactu mnpuMeHeHus coeauHeHuil. [Ipu ommcaHuM XUMHUYECKUX CBONCTB JIOJDKHBI OBITH
OTPaKEHBI PEAKIMH C Y4aCTHEM HEOPraHMYeCKUX U OPraHMYeCKHX COEIAWHEHHH (KUCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIC MPEBPALCHUS), a TakKe KauyeCTBEHHbBIC
peaKIuu.

Bonopon. U3oronsl Bomopoaa. CoenvHeHus BOIOpPOAa C MeTallaMH M HEMETallJIaMH.
Bopa. Ilepokcun Bogopoaa.

["anorensl. ['anorenoBogoposl. ['anorenuasl. Kucnopoacoaepxaiine coelMHEeHUs XII0pa.

Kucnopon. Oxcuasl u nepokcuabl. O30H.

Cepa. CepoBogopona, cyabhuasl, mommcynbhuasl. Oxcunbl cepsbl (IV) u (VI). Cepuucras u
cepHasi KUCIOTHI U X COMU. DPUpbI cepHOil KucaoThl. Tuocynbdar HaTpus.

A30T. AMMHaK, COJTM aMMOHHUSI, aMUJIbl METaJUIOB, HUTpHUIbl. OKCUIBI a30Ta. A30THUCTas U
a30THAas! KUCIIOTHI U UX COJH. D(HUPHI a30THON KUCIIOTHI.

®dochop. Dochun, hochuasl. Oxucasl hochopa (III) u (V). I'anorenuasr pocdopa. Oprto-,
MeTa- u gudochopnas kuciotsl. Oprodocdarsr. Dpupsl hocHopHON KUCITOTHI.

VYrnepoa. U3oronsl yrimepona. Ilpocteiimue yrieBogoponbl: MeTaH, STHIIEH, alleTUJICH.
KapOunsl kanmprms, amomuaus u keneza. Oxcuasl yrmepoga (II) m (IV). KapOonwisr
MEePEXOIHBIX METAIJIOB. YTOJbHAs KUCIOTA U €€ COJIH.

Kpemuuit. Cunan. Cumunun maraus. Okeun kpemuus (IV). KpeMHuBble KHCIOTHI,
CHJIUKATBHI.

bop. Tpudropun 6opa. Opro- u TerpabopHas KUCIOThI. TeTpabopaT HaTpusl.

bnaropozansie rassl. [IpuMepsl coenHeHU KPUNITOHA U KCEHOHA.

lemounsie MeTamibl. OKCHABI, TEPOKCUIBI, THIPOKCHIBI U COJH MISTIOYHBIX METAJIJIOB.

[lenoyHO3eMeNbHbIE METAJIbI, OCPUILTUN, MarHWil: WX OKCUIbI, TUAPOKCUABI M COJIH.
[IpencraBienre 0 MarHHHOPraHUYECKUX COSAMHEHUSIX (peakTuB [ punbspa).

Anromuanii. OKCHI, THUAPOKCHI W COJMM amoMHUHHA. KOMIUIEKCHBIE COEAMHEHUS
amomunus. [Ipeacrapnenus o6 anoMOCHINKaTaX.

Mens, cepedbpo. Oxcunpl menu (1) u (I1), okenn cepedpa (I). ['mapookcun meau (11). Conm
cepedpa u menu. KoMiuiekcHble coefuHeHus cepedpa U Meiu.

[{uak, pryTh. OKCHIBI IMHKA U PTYTH. [ MAPOKCHUT IIMHKA U €TO COJIH.

Xpom. Oxkcunbl xpoma (II), (II) u (VI). Tuapooxcuast u conu xpoma (II) u (III). Xpomatsr
u auxpomatsl (VI). Komnnekcusie coequnenus xpoma (11I).

Mapranen. Oxcuast Mmapranna (I1) u (IV). I'mapookcun u conu mapranna (II). Manranat u
MepMaHTaHaT KaJusl.

Kenezo, kobanbt, Hukenb. Okcunsl xenesa (II), (II)-(II) u (III). I'mapokcuasr u conu
xene3a (II) u (III). Depparer (III) u (VI). KommnekcHbie coeauHeHus >xeneza. Conu u
KOMIUIeKCHbIe coequHeHus kobanbTa (II) u Hukens (I1).

Pa3nen 3. Oprannveckass XuMHA

XapaKkTepuCcTUKa KaXKJOro KjIacca OPraHMYECKHX COCIMHEHWH BKJIHOYAET: OCOOCHHOCTH
JIEKTPOHHOTO Y MPOCTPAHCTBEHHOI'O CTPOEHUS COEAMHEHUI JAHHOTO KJacca, 3aKOHOMEPHOCTHU
M3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOWCTB B TOMOJIOTHUECKOM PsIly, HOMEHKIIATYpPY, BUIbI
U30MEPUM, OCHOBHBIE THUIIBI XUMHUYECKMX PEAKIMH M UX MEXaHW3Mbl. XapaKTepUCTHKa
KOHKPETHBIX COEIMHEHHUI BKIIOYaeT (U3HUECKUe U XHMMHUYECKHE CBOICTBa, JlabopaTOpHbIE U
MPOMBIIIICHHBIE CHOCOOBI MOJY4YeHHUs, objacTh mpuMeHeHus. [Ipu ommcaHMM XUMHYECKUX
CBOMCTB HEOOXO/JMMO YYUTHIBATH PEAKIMU C YYacCTHEM KaK pajguKaia, Tak U (YHKIIMOHAIbHON
IPYyTIIBL.

CtpykTypHast Teopusi KaK OCHOBa OPTraHUYECKOM XHUMHUHU. YTIEpOAHBIH CKEJeT.
OyHKUMOHANBbHA ~ rpynma. l'omonormyeckue  psabl.  M3oMepus:  CTpyKTypHas U



nmpocTpancTBeHHas. [IpencraBienne o0 onTUYecKoW M30Mepur. B3auMHOe BIUSHUE aTOMOB B
Moutekyne. Knaccudukanus opraHMuecKux peakiuii o MEXaHU3My U 3apsy aKTUBHBIX YaCTHII.

Ankansl 1 nukioankanel. Kondopmepsr.

AnkeHsl U HuKII0anKeHbl. CONpsyKEHHbIE UEHBL.

Ankunbl. KuciiotTHele cBoicTBa aJIKHHOB.

Apomarudeckue yriaeBoaopoabl (apensnl). benzon u ero romomsoru. Crupoin. Peakuuu
apOMaTUYECKOM CHCTEMbl U YIJIEBOAOPOAHOro paaukana. OpueHTupymoliee AeiCcTBUE
3aMecTuTeNe B 0eH30JbHOM KoJiblie (opueHTanThl I u Il pona). [ToHsATHE O KOHIEHCUPOBAHHBIX
apOMaTHYECKUX YIJIEBOAOPOIAX.

["ajioreHONnpoON3BOIHBIE YIJIEBOJOPOJIOB: aJKWJI-, apwil-, 1 BUHWITAJIOreHUuAbl. Peakuuun
3aMEIICHHS U OTIIEIIICHUSI.

CoupTbl mpocThle U MHOTOAaTOMHBbIE. [lepBHYHBIE, BTOPUYHBIE U TPETUYHBIE CIHUPTHI.
®enombl. [IpocTeie 23Gups.

KapOonunbHble coequHeHHs: anpAeruibl U KeToHbl. [lpenenbHble, HempeenbHble U
apoMaTU4yecKue anbaeruabl. [IoHsATHE O KETO-€HOIBHOM TayTOMEPUH.

Kap6onossie kucnotsl. [Ipenenbuble, HenpeAenbHbIe U apOMaTUYeCKue KUCIOThH. MOHO- U
TUKapOOHOBBIE  KUCIOTBHL.  [Ipow3BOoaHBIE KApOOHOBBIX  KHCJIOT:  COJH, aAHTHJIPHJIEI,
raJloreHaHTHIPUIbI, CIIOKHBIE (UL, aMHU bl JKUPBL.

HutpocoennHueHus: HUTPOMETaH, HUTPOOCH30II.

AMuHbI. AnudaTHdecKkre U apoMaTH4ecKre aMuHbl. [lepBUYHbIE, BTOPUYHBIE H TPETHUHBIE
amuHbl. OCHOBHOCTh aMHHOB. UeTBEepTHUYHBIE aMMOHHUEBBIE COJIM U OCHOBAHUSI.

["anoren3amMenieHHble  KUCIOThl. OKCHKHCIOTBI: MOJIOYHAs, BUHHAs M CaJIULUIOBAs
KHCIIOTBl. AMUHOKUCIIOTBI: TJIMIIMH, aJlaHWH, [IUCTCHUH, CePUH, (CHWIATAHUH, TUPO3HUH, JIN3HH,
riyramuHoBas kuciota. [lentunel. [IpencraBienue o cTpykType OENKOB.

VYrneBoabl. Monocaxapuasl: pubo3a, 1e30kcuprbo3a, rioko3a, ¢ppykrosa. Lukmuyeckue
¢dbopMbl MoHOcaxapuaoB. [loHsTHE O TMPOCTPaHCTBEHHBIX M30MEpax yrieBoaoB. Jlucaxapuuabl:
uemtoduos3a, ManpTo3a, caxaposa. [lonucaxapuabl: KpaxMad, HEI0I03a.

[Muppon. [Mupuaun. IlupuMUAMHOBBIE M MYPUHOBBIE OCHOBAHMS, BXOSIINE B COCTaB
HYKJIEMHOBBIX KUCIOT. [IpescraBienne o CTpykType HyKJI€MHOBBIX KUCIIOT.

Peakiiuu nmonmumepusanuu u noiukonaeHcanuu. OTaeabHbIe TUITHl BHICOKOMOJIEKYIISPHBIX
COEJIMHEHMII: MTOJIUATUJIEH, TIOJIUIPOIUJIEH, MOJIUCTUPOII, TOJTMBUHUIIXJIOPHUI,
MONMUTETPAPTOPITHIICH,  KaydyKH,  COMOJUMEpHI,  (eHoI-PpopMalbIEeTHAHBIE  CMOJIBI,
HCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA.

Buogorus

Pa3pnen 1. buosiorus kak Hayka. Meroabl Hay4YHOr 0 O3HAHUSA

buonorus kak Hayka, ee JOCTHUKESHHsI, METO/IbI IO3HAHUS KUBOU MPpUPOoabl. Ponb Ouonoruu
B (popMHUpOBaHUY COBPEMEHHOM €CTECTBEHHOHAYYHOUN KapTUHBI MHPA.

VYpoBHeBas opranuzaius 1 3BoitolusA. OCHOBHbIE YPOBHU OpraHU3ALMK KUBOW MPUPOJBIL:
KJICTOYHBIM, OPraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOM, OMOTEOIEHOTHYECKUU, OuochepHBbIil.
buonoruueckue cuctempl. OOmMEe TPU3HAKKA OHOJIOTHYECKHX CUCTEM: KJIETOYHOE CTPOCHHE,
O0COOEHHOCTH XMMHUYECKOTO COCTaBa, OOMEH BEIIECTB U MPEBpAIIEHUS SHEPTHH, TOMEOCTa3,
pa3apakKUMOCTh, IBUKEHUE, POCT U Pa3BUTUE, BOCIIPOU3BEAEHUE, IBOJIIOLMA.

Pa3nes 2. Kierka kak 0MoJsiorn4eckasi cucremMa

CoBpemMeHHasl KJIETOYHAas TEOpHus, €€ OCHOBHBIE IOJIOKEHUS, POJb B (OPMUPOBAHUU
COBPEMEHHOM E€CTECTBEHHOHAyYHOW KapTHHbI Mupa. PazButue 3HaHuil o kierke. Kinerounoe
CTpOEHHE OpraHM3MOB — OCHOBAa €JMHCTBA OPraHMYECKOTO MHpa, J0Ka3aTelIbCTBO POJCTBA
YKUBOU IIPUPOJBL.

Mmuoroo6pa3ue kierok. IIpokapuorsl um sykapuoTsl. CpaBHUTENbHAs XapaKTepHUCTHKA
KJIETOK PACTeHMM, )KUBOTHBIX, OaKTepuil, rpuOoB.



XUMHUYECKUN COCTaB KIETKU. Makpo- M MHKpPOIJIEMEHTBL. B3auMOCBSA3b CTpOEHUs H
(GyHKIMH HEOPraHMYeCKMX M OpraHWYeCKUX BeIeCTB (OEIKOB, HYKJIEMHOBBIX KHCIOT,
yIJI€BOJOB, IUNUA0B, AT®), BXOAAMMX B COCTaB KIETKU. POJIb XMMUUECKHUX BEILECTB B KJIETKE
U OPTaHHU3ME YEJIOBEKA.

Crpoenne kieTku. B3auMocCBsi3b CTpoeHUs U (QYHKIMHA YacTel W OpPraHOMIOB KIETKH —
OCHOBA €€ LIEJIOCTHOCTH.

OOMeH BellecTB W IPEBpAIICHUS DSHEPrUM — CBOWCTBA JKUBBIX OpPraHU3MOB.
OHepreTudyeckuii 0OMeH M IIACTUYECKUH OOMEH, MX B3aMMOCBs3b. CTauM 3HEPreTUYECKOIro
oomena. bpoxenune u gpixanue. DoTtocwHTE3, €ro 3HAaYCHHME, KOCMUYECKas poib. Dasbl
¢orocunTeza. CBETOBBIE M TEMHOBBIE PeaKLMU (POTOCHHTE3A, UX B3aUMOCBSA3b. XEMOCHUHTE3.
Poinb xeMocuHTE3MpYOMUX OaKTEpHii Ha 3emiie.

['enetnueckas uHpopmauus B KiIeTKe. ['€Hbl, I€HEeTHYECKMH KOJ U €ro CBOMHCTBA.
MartpuuHslii XapakTep peakiuii 6nocuHre3a. buocunres Oenka u HyKJI€HMHOBBIX KHCIIOT.

Knerka — renerndeckas eAMHUIA )KUBOr0. XpOMOCOMBI, MX CTpoeHue (hopma U pa3mepsl)
U QyHKIMH. YKCIO XpOMOCOM M MX BHJIOBOE IMOCTOSHCTBO. COMaTHUYECKUE U TOJOBBIE KICTKH.
JXKu3HeHHbIM LUK KIEeTKU: uHTepdasza U MUTO3. MHUTO3 — [eleHHe COMAaTUYECKHX KIETOK.
Melio3. ®a3pl MUTO3a U Mel03a. Pa3BUTHE MOJIOBBIX KJIETOK y PACTEHUH U )KMBOTHBIX. JleiieHne
KJIETKHA — OCHOBA POCTa, Pa3BUTHS U PA3MHOKEHUS OpraHu3MoB. Ponb Melio3a 1 MUTO3a.

Pa3zgea 3. Opranusm Kak 0H0JI0THYECKASA CHCTEMA

PaznooOpasue opraHn3MoB: OJTHOKJIETOYHBIE H MHOTOKJIETOYHBIE; aBTOTPO(BI,
reTepoTpodsl, adpoObl, aHAIPOOHI.

Bocnpoussenenne opranusmoB, ero 3HaueHue. CrocoObl pa3MHOMKEHHUSA, CXOACTBO U
pasnuyuue MOJIOBOr0 U Oecroynoro pasMHoKeHHUs. OIIoIOTBOPEHUE Y IBETKOBBIX PAaCTEHUN U
MMO3BOHOYHBIX KUBOTHBIX. BHEIITHEE U BHYTPEHHEE OIJIOIOTBOPEHHE.

OHTOreHe3 U MPUCYIIUE eMY 3aKOHOMEPHOCTH. DMOPHOHAIBHOE U TOCTAIMOPHOHATIBHOE
pasBuTHe opranu3MoB. [IpHurHbBI HApYIIEHHS Pa3BUTUSI OPTAHU3MOB.

I'enetuka, ee 3amaun. HacneAaCTBEHHOCTh M HM3MEHYMBOCTH — CBOMCTBA OPraHU3MOB.
Meroapl reHeTHKH. OCHOBHBIC TCHETHYECKHE TMOHSTHS M CHMBOJIMKA. XPOMOCOMHAs TEOPHs
HacneACTBEHHOCTH. COBPEMEHHBIC TIPEJICTABICHUS O TeHE M TeHOME. 3aKOHOMEPHOCTHU
HacJIEACTBEHHOCTH, WX  LUTOJOTMYECKHE OCHOBBI. 3aKOHOMEPHOCTH  HAcCJeIOBaHMUS,
ycTaHoBjieHHbIe [. MeHaenemM, uX IUTOJIOTMUYECKHE OCHOBBI (MOHO- W JUTHOPUIIHOE
ckpeuuBanue). 3akoHbl T. MopraHa: CLEIUIEHHOE HAaclieqOBaHWE NPHU3HAKOB, HapyILIECHUE
cuerieHus: reHoB. [enermka moma. HacnemoBaHue TPHU3HAKOB, CHEIUICHHBIX C TOJIOM.
BzaumopneiictBue reHoB. ['eHOTHMI Kak I€JOCTHAas cucTeMa. |'eHeTmka d4eloBeka. MeTomabl
M3y4YeHUs TEHETHKU 4deloBeka. Pemenune reHetnmdeckux 3amady. (CocTaBieHHE CXEeM
CKpeIllMBaHUA. 3aKOHOMEPHOCTH U3MeH4YHBOCTU. HeHacnenactBeHHass (MoAH(UKAIIMOHHAS)
n3MeHYnBOCTh.  Hopma  peakummn.  HacnencrtBeHHass  M3MEHYMBOCTB:  MYTallMOHHAS,
KoMOMHaTUBHasI. BUbl MyTanuii u X NpUYUHbL. 3HAY€HHWE U3MEHYHBOCTH B )KH3HU OPTaHU3MOB
Y B DBOJIIOIUH.

3HaueHue TeHeTHKHU JUIsi MeAUIMHbI. HacnencTBeHHble 0OJE3HU 4YeloBeKa, UX MPUYUHBL,
npodunaktuka. BpemnHoe BIMAHHE MYyTareHOB, aJKOTOJs, HApPKOTHMKOB, HUKOTHMHA Ha
TeHeTUYECKUN ammapar KIeTKU. 3aluTa cpeibl OT 3arpsA3HEHHUs MyTareHamMu. BblsBieHue
HMCTOYHUKOB MYTAareHOB B OKPYKAIOIIEH cpesie (KOCBEHHO) M OIIEHKAa BO3MOXHBIX MOCIIEICTBHUIA
WX BJIMSHUS HA COOCTBEHHBIN OPTaHU3M.

Cenexkuusi, ee 3aJadyd M MNpakTuyeckoe 3HadyeHue. Brman H.U. BaBunoBa B pa3Buthe
CEJIEKIIMH: YYCHHE O IIEHTPaX MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTEHUH, 3aKOH
TOMOJIOTUYECKUX PSAOB B HACIECACTBEHHOM W3MEHUYMBOCTH. METOABI CENEeKIMU U WX
T€HETUYECKUE OCHOBBI. MeTo/bl BBIBEICHHMS HOBBIX COPTOB pACTEHUM, IMOPOJ >KUBOTHBIX,
MITAMMOB MHKPOOPTaHU3MOB. 3HAUEHWE TEHETHUKH I CEJEKIMH. BHOJIOrHYecKne OCHOBBI
BBIpAIIUBAHUS KYJIbTYPHBIX PACTEHUN U IOMAIIIHUX KUBOTHBIX.

buorexnonorus, ee Hanpasnenus. Kiierounas u reHHas HH)XCHEpUs, KIIOHUpoBaHue. Pob
KJIETOYHOW TEOPUH B CTAHOBICHUH U Pa3BUTHUHU OMOTEXHOJIOTHH. 3HAYCHHE OMOTEXHOIOTUH ISt



pa3BUTUS  CENEKIMH, CETbCKOTO XO3SHUCTBA, MHUKPOOHMOIOTHYECKON MPOMBIILICHHOCTH,
COXpaHEHHUs reHO(POH[IA MIAHEThl. DTUYECKUE ACHEKThl Pa3BUTHS HEKOTOPBIX MCCIETOBAHHUM B
OroTexHONOTHH (KJIOHUPOBAHKE YEIIOBEKA, HAMPABICHHBIC N3MEHEHUS TEHOMA).

Pa3znea 4. Cucrema u MHOroo0pa3ue OpraHm4ecKkoro Mupa

Mmuoroo6pa3ue opranu3moB. 3HaueHue pabor K. Jlunnes u XK-b. Jlamapka. OcHOBHBIC
cucreMaTuyeckne (TaKCOHOMHYECKHE) KaTeropuu: BHUJ, pPOJ, CeMeHcTBO, OTpsa (MOPSIOK),
KJ1acc, TUIl (OTIEeN), IapCTBO; UX CONOAYUHEHHOCTD.

Bupycsl — Hekierounsle (GOpMBl KM3HH. Mepbl NPOPHIAKTUKH PaclpOCTpaHEHUs
BUPYCHBIX 3a00JI€BaHUH.

[MapctBo baktepuu, crpoeHHe, KU3ZHEAEITEIBHOCTb, Pa3MHOXKEHHUE, pOJIb B IPUPOAE.
bakrepun — B030yauTenu 3aboneBaHUN pacTeHUll, *KUBOTHBIX, uenoBeka. [Ipodunakruka
3a00JIeBaHUH, BHI3BIBAEMBIX OAKTEPHSIMHU.

IlapcTBO I'pubsl, cTpoeHUE, KU3HEAEATENBHOCTD, pa3MHOXKeHUe. Mcnonb3oBanue rpudbos
JUI TIOJTyYeHHs TMPOAYKTOB NMUTAHUS W JeKapcTB. Pacro3HaBaHue CheTOOHBIX M STOBUTHIX
rpu6oB. JInmaiHuky, X pazHooOpa3znue, 0cOOEHHOCTH CTPOEHUS U KU3HeAesATeIbHOCTU. Poib B
IpUpO/ie IPUOOB U JTUILIAHHUKOB.

IlapctBo Pacrenus. CrpoeHue (TKaHH, KJIETKHM, OpraHbl), KU3HEIEATEIbHOCTh U
pPa3MHOXKEHHE PpACTUTEIBHOTO OpraHu3Ma (Ha MpPUMEPE TMOKPHITOCEMEHHBIX PACTEHHUIA).
Pacnio3HaBanue (Ha pUCYHKax) OpraHoB pacTeHuid. MuorooOpasue pacteHuil. OCHOBHbIE
otaenbl pacteHui. Kitaccel MOKphITOCEMEHHBIX, POJIb PACTEHUN B IPUPOJIE U )KU3HU YEIOBEKA.

[TapcTBO *UBOTHBIX. OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE JKUBOTHBIE. XapaKTEPUCTHKA
OCHOBHBIX THUIIOB O€CII03BOHOYHBIX, KJIACCOB WIEHUCTOHOIMX. (OCOOEHHOCTH CTPOEHUS,
KU3HEICATEIHOCTH, PA3MHOXKEHUS, POJIb B IPUPOJIE U KU3HU YEIIOBEKA.

XOpaoBbIe KUBOTHBIE. XapaKTEPUCTHKA OCHOBHBIX KJIaccoB. Poyib B IpUpPOAE U KU3HHU
yesoBeka. Pacrno3HaBaHue (Ha pUCyHKax) OpraHOB U CUCTEM OPIaHOB Y JKUBOTHBIX.

Paznes S. Opranusm 4e10BeKa H €ro 310poBbe

Tkanu. CTpoeHHME M KU3HEIEATEIBHOCTb OPraHOB M CHUCTEM OPraHOB: IHIIEBapEHUS,
JbIXaHUs, BblJeNIeHus. Pacrio3HaBaHue (Ha pUCyHKaX) TKaHEH, OpraHoB, CHCTEM OPIaHOB.

CrpoeHre M KU3HEAEATEIBHOCTH OPraHOB M CHCTEM OPraHOB: ONOPHO-IIBUraTENIBHOM,
MIOKPOBHOHM, KpoBoOOpamieHus, JAUMQPooTTOKa. PasMHOXKEHME U  pa3BUTHE 4YeJOBEKa.
Pacrnio3HaBaHue (Ha pUCYHKaX) OPraHOB U CHCTEM OPraHOB.

Buytpennsas cpega opraHu3ma uyenoBeka. ['pynmel kpoBu. llepenmBanue KpoBH.
Nmmynuter. OOMEH BeLecTB U MPEBPALEHNE SHEPTUU B OpraHU3Me 4YejIoBeKa. BUTaMUHBI.

HepBHas wu »3HOoKpuHHAss cucTeMbl. HelporymopanbHas peryidinus OpOLECCOB
KU3HEIEATEIBHOCTH OpraHi3Ma Kak OCHOBA €ro LIEJOCTHOCTH, CBS3H CO CPENOM.

Ananuzatopsl. Opranbsl 4yBCTB, UX pojib B opranusme. CtpoeHue M QyHkuuu. Bpicmias
HepBHas JesaTesnbHOCTh. CoH, ero 3HadeHue. Co3HaHWeE, NaMATh, SMOLMH, PEYb, MBIIIJICHUE.
Oco0eHHOCTH NICUXUKH YeJIOBEKa.

Jluunast u oOuiecTBeHHass TWUIHMEHa, 3J0poBbIi 00pa3 xku3HU. [Ipodunakruka
MH(QEKIMOHHBIX 3a0osieBaHUl  (BUPYCHBIX, OaKTepHAIbHBIX, TI'PUOKOBBIX, BBI3BIBAEMBIX
KHUBOTHBIMH). [IpenynmpexaeHue TpaBMaTu3Ma, MpHEMbl OKa3aHUs MEPBOMl  MOMOIIH.
[lcuxuueckoe U (¢uznyeckoe 3/10poBbe uenoBeka. DakTopbl 340pOBbsl  (AyTOTPEHUHT,
3aKaJMBaHMe, JBUTaTelbHas AaKTUBHOCTH). dakTopbl pHcka (CTpecchl, THMIIOAWHAMUS,
nepeyToMieHue, nepeoxiaxaeHue). Bpeausle u moje3Hble MPUBBIYKU. 3aBUCUMOCTD 3/I0POBBS
YeJIOBEKa OT COCTOSIHUA OKpYyxkaromieil cpepl. CobmroieHne CaHUTapHO-TUTHEHUYECKUX HOPM H
MIpaBWJI 3J0pOBOr0 00pa3a *u3HU. PernpoykTBHOE 310pOBbe yenoBeka. [locnencTBust BIusHUs
QJIKOT0JIs1, HUIKOTHHA, HADKOTUYECKUX BELIECTB HAa Pa3BUTHUE 3apObIIIa YEIOBEKA.

Paspnen 6. IBosronus KUBOM MPHPOABI

Bun, ero xpurepun. [lomymsiius — CTpyKTypHasi €AMHUIIA BUJA U dJIEMEHTapHAs eIUHHUIIA
sBomonud. MukposBomonius. OOpazoBaHue HOBBIX BHAOB. CrocoObl BHI000pa3OBaHMS.
Coxpanenne MHOroo0pa3us BUJOB KaKk OCHOBA YCTOMUHUBOCTH OMOC(EpHI.



Pa3Butne 3BONMIONMOHHBIX uHAeH. 3HaueHue HBoMOLMOHHONW Teopun Y. JlapBuna.
B3anMocBs3p ABWOKYIHUX CUI 3BOJONHH. DOPMBI €CTECTBEHHOTO OTOOpa, BHUIBI OOpPHOBI 3a
cymectBoBanue. CHHTETHUYECKAssh TEOpHsS SBOJIOLUH. JJIeMEHTapHbIe (DAKTOPHI HBOJIOIMH.
UccnenoBanuss C.C. UYerBepukoBa. Poib 93BOMIONMOHHONW Teopur B (HOPMHPOBAHHUH
COBPEMEHHOM €CTECTBEHHOHAaYYHOUM KapTUHBI MUpa.

Jloka3zaTenbcTBa HBOJIIOLIUU AKHUBOM MIPUPOJIBIL. Pesynbrarsl IBOJIIOLIMH:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB K CcpeJie 0OMTaHusI, MHOT0OOpa3ue BUIOB.

Makpoossosmorus. Hanpasnenust u iyt sBomtonnu (A.H.Ceseprio, U.W.11Imanbraysen).
buonornveckuii mporpecc u perpecc, apomopdo3, MIHOAAANTAIMS, AereHepanus. [IpudauHbl
OHMOJIOrMYecKOro mporpecca u perpecca. ['unore3sl BO3HUKHOBEHUS KU3HU Ha 3emiie. OCHOBHbBIE
apoMop(}o3bI B 3BOJIIOLIUU PACTCHUN U )KUBOTHBIX. Y CIIO)KHEHHUE KUBBIX OPraHU3MOB Ha 3emiie B
MIPOLIECCE IBOTIOIUH.

ITpoucxoxnaeHue yenoBeka. YenoBek Kak BUJ, €M0 MECTO B CUCTEME OPraHUYECKOT0 MUpA.
['umoTre3pl MNPOMCXOXKIEHUS YEIOBEKa COBPEMEHHOro BHAA. JIBMKYIIME CHUJIBI W OTarmbl
IBOJIIOLIMU yesloBeKa. UelloBeueckue packl, UX F€HETUUECKOE poACTBO. buoconnansHas npuponaa
yenoBeka. ComuanbHas U MPUPOHAs Cpeibl, aJanTallii K HUM YeJIOBEKa

Pa3pnen 7. JxocucTeMbl U IPUCYIE HM 3AKOHOMEPHOCTH

Cpenpl oObuTaHusl OPraHU3MOB. JKOJIOTHYECKHE (DAaKTOPBI: aOMOTHYECKUE, OMOTHYECKHUE,
aHTpONOreHHbIE (PAaKTOPBI, UX 3HAUCHUE

Oxocucrema (OMOreoleHo03), €€ KOMIOHEHTHI: MPOYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTbI, UX
ponb. BuyoBas U mpocTpaHCTBEHHAs! CTPYKTYpPBI dKocucTeMbl. Tpoduueckue yposuu. Llenu u
CeTH NMHUTaHMA, WX 3BeHbs. [IpaBmna skonornmyeckor nupamuabl. COCTaBICHUE CXEM Iepenadn
BEIIECTB M OdSHepruu (umemedl mnwmTanus). PasHooOpasume sKkocucteM (OMOreOIeHO30B).
Camopa3BuTHE M CMEHA JKOCHUCTEM. YCTOHYMBOCTD M TUHAMHKA dKOCHUCTEM. buomormueckoe
pazHooOpasue, CaMOpEryisiius U KPYrOBOPOT BEILIECTB — OCHOBA YCTOMYHMBOTO pPAa3BUTHS
sKocucTeM. [IpUYMHBI YCTOMYMBOCTH M CMEHBI 9KOCHCTEM. V3MEHEHHs] B IKOCHCTEMAax IIOJ
BIUSHUEM JESITENbHOCTA 4YEJIOBEKa. ATPOIKOCHCTEMbI, OCHOBHBIC OTIWYHS OT MPHUPOIHBIX
HKOCHCTEM.

buocdepa — rnobanbHas skocuctema. Yuenue B.M. Bepuanckoro o 6uocdepe. XKupoe
BelecTBO, ero ¢pyHkuuu. OcoOEHHOCTH pactipeseneHuss ouomaccel Ha 3emie. buonornyeckuii
KpYroBOpOT W MpeBpallleHHe Hepruu B Ouocdepe, posib B HEM OPraHU3MOB Pa3HBIX IAPCTB.
Opomtorust  Ouocdeprl. ['mobanbHble HW3MEHEHHs B Ouocdepe, BBI3BaAHHBIE JIE€ATEIbHOCTHIO
4eJoBeKa (HapylIeHHe O030HOBOTO IKpaHa, KHUCIOTHBIE JOXAW, MAapHUKOBBIA 3ddext u ap.).
[IpoGnembl ycTOMUMBOTO pa3BUTHS OHOCHEPHI.

Pexomenayemas iutepatypa no XuMuu

e Enunblii TOoCynapcTBEHHBIN 3k3aMeH. XuMHuA: CrHpaBOYHBIE MaTepHalibl, KOHTPOJIBHO-
TPEHUPOBOYHBIE yIpakHEeHHs, pacueTHble 3aaaun / KocoBa O.}O. Eroposa JLJI. — 2-e u3n.,
ucrp. — Yensaounck: Barmsia, 2005. — 409 c.

e Xumus. [Tocobue penerutop st nocrynarouiux B By3bl. [lox pen. A.C. Eroposa.
PocroB-na-Jlony: ®enukc. 2016-2019.

¢ Ky3pmenko H.E., Epemun B.B., [Tonkos B.A. Hauana xumun. CoBpeMeHHbIN Kypc AJis
MOCTYMAIOMINX B BY3bL. - M.: Dk3ameH, 1998-2006.

o Jlugun P.A., Monouko B.A., Auapeesa JI.JI. Xumus. [{d MIKOJIBHUKOB CTapIINX
KJIACCOB W MOCTYMAaMKX B By3bl. M.: JIpoda, 2001;

e Jlesutuna T.I1. CnpaBounuk no opranudeckoit xumuu. Cno: INaputer, 2002; XomueHKO
I'.IT. Xomuenko W.I'. ITocobue mo xumuu Ass moctynaromux B By3sl. M.: Hoast BonHa, 2000.

¢ Ky3pmenko H.E., Epemun B.B., [Tonkos B.A. Hauana xumun. CoBpeMeHHbIN Kypc AJis
MOCTYTAIONINX B BY3bl. - M.: Dk3ameH, 1998-2006.

e Ky3smenko H.E., Epemun B.B., [Tonkos B.A. Xumus 1151 KOJIBHUKOB CTAPILINX
KJIaCCOB M MOCTYMAaOLINX B BY3bl. - M.: [Ipoda, 1995-2000; Mup u obpazosanue, 2004.



¢ Ky3pmenko H.E., Epemun B.B. 2500 3a1a4 no Xxumuu 115 IKOJIBHUKOB U a0UTYPHUEHTOB.
- M.: Mup u o6pa3oBanue, 2004.
o Xumus. @opMyIibl ycriexa Ha BCTynuTeabHbIX dk3ameHax /Ilox pea. H.E.Ky3pmenko u
B.!.Tepenuna. — M.: U3a-Bo Mock.ynuBepcutera, 2006.
e Xumus: CripaBounsie MaTepuaisl / [log pea. FO.J1. TpetpsikoBa. - M.: Actpens, 2002.
e Epemuna E.A., PerxoBa O.H. KpaTkuii cripaBOYHUK 110 XMMHUU JJIS1 IIKOJBHUKOB. -
M.: Mup u o6pa3zosanue, 2002-2006.
e Xumus. bosbioil cipaBOYHUK J1J14 MIKOJIBHUKOB M ocTynaromux B BY3e1. - M.:
Hpoda, 1999-2001.
¢ Ky3pmenko H.E., Epemun B.B., UypanoB C.C. COOpHUK KOHKYPCHBIX 3aJ7]a4 IO XUMHH. -
M.: Ok3amen, 2001, 2002, 2205.
o Opumanti M. Xumus B aeiicteuu. B 2-x 4. - M.: Mup, 1991, 1998.

Pexomennyemas autepatypa 1o 0MoJI0Orumu
a) OCHOBHasI JIUTepaTypa:

1. bornanona T.JI., Cononosa E.A. buonorusi. CipaBOYHHUK AJis1 IIKOJBHUKOB U MOCTYTMAIOIINX
B By3bl. ®I'OC. M.: Act-nipecc, 2018. 816 c.

2. Poxuos B.C. EI'D. buonorusi: TUoBsie SK3aMeHallMOHHbIe BapraHThl: 30 BapuaHToB. M.:
2018. 368 c.

3. Canmosuuuenko 1O. A., Monnesa A. 1O., Topranos A.B. EI'D. Dkcnpecc-moaroTorka (B
cxemax u tabnuinax). M.: Okemo-tipecc, 2018. 304 c.

4. TepemoB A.B. buonorus. buonoruueckue cucremsl U mporeccol. 10 kmace. yueOHHK Amist
001Ie00pa3oBaTebHBIX OpraHW3aIMii: yriIyoJleHHbld ypoBeHb) / A.B. Tepemos, P.A.
[Terpocoga. 8-¢ uza., crep. M.: Maemo3suna, 2019. 400 c.

5. TepemoB A.B. buonorus. buonoruueckue cuctembl U mporecchl. 11 kimacc. y4eOHHK Uist
001Ie00pa3oBaTebHBIX OpraHW3aIyii: yriryoleHHbld ypoBeHb) / A.B. Tepemos, P.A.
[Terpocosa. 9-¢ u3a., crep. M.: Maemo3suna, 2019. 399 c.

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. HNonnera A.IO., Topranos A.B. buonorus B Tabnumax u cxemax. M.: Dkemo-tipecc, 2018.
320 c.

2. Kamumnora I'.C., IlerpocoBa P.A., Hukumosa E.A., Otnmuuauk. EI'D. Buonorus/ ®UIINA. M.
WNurennext-uentp, 2010. 256 c.

3. Kpsokanosckuit B.I'., bunwa .3, buonorus as noctynaromux B By3sl. Poctos Ha JoHy:
®enukc, 2018. 1088 c.

4. MumakoBa B.H. IlogroroBka k EI'D mo Ouwonoruu (I€MOHCTPAallMOHHBIN BapHaHT W
TPEHUPOBOUHBIE 3a/1aHus 4acTu C ¢ 3IeMEeHTaMH OTBETOB): Y4eOHO-METOANYECKOe mocobue /
B.H. Mumakosa, H.A. CuBoxene3oBa. OpenOypr: Uznarensckuit ieatp OT'AY, 2013.

118 c.

5. ConoskoB JI. EI'D o 6uomnoruu. [Ipaktuueckast moaroroska. 4-e usg, nepepad. u gom. M.:
BHYV, 2017. 640 c.

6. UYeoOwmmes H.B., I'y3ukosa I'.C., JIazapesa 1O.b, Jlapuna C.H. buonorus. Hoseiimuit
cnpaBoyHHK. M.: MaxaoHn, 2007. 512 c. (a5 MIKOIFHUKOB U aOUTYpUEHTOB).



JleMOHCTPALIMOHHBIH BAPUAHT TECTA MO BCTYNUTEIbHOMY MCIIBITAHUIO OCHOBBI
€CTEeCTBO3HAHUSA
Xumus

1. Kakyto 351eKTpOHHYIO0 KOH(PHUTypalnio UMEEeT aTOM HanboJjiee akTHBHOTO MeTasia?
BeiOepure oauH oTBET:

1522522p%3523 pl
1522522pl

b.
152252

C.

15225229635l

2. B psigy XUMHUYECKUX 3JIE€MEHTOB Na — Mqg— Al— 51
Br16epute ouH OTBET:

d. YMCHBIIACTCS YHUCIIO IPOTOHOB B s1JIpax aTOMOB

b. YBCIUYUBAOTCA PAANyChl aTOMOB

C. YBCJIIMYMBACTCS YUCIIO BAJICHTHBIX DJICKTPOHOB B aTOMax
d. YMCHBIIACTCA YHUCIIO DJICKTPOHHBIX CJIOEB B ATOMAaxX

3. CoeMHEHNs MU C KOBAJIEHTHOM MOJISIPHON M KOBAJIEHTHOM HEIOJIIPHOM CBA3BIO SIBIISIOTCS
COOTBETCTBEHHO BrIOepuTe OIMH OTBET:

a. BOJIa M CEPOBOJIOPO/T
b. aMMuak u BoAOpo

C. OpOMH/I KaJTist U a30T
d. kucrmopo u MeTaH

4. B coeMHEHMSX: PH 3:P 205,H 3P 03 dochop nmeeT cTeneHN OKUCICHNS,

COOTBCTCTBCHHO PAaBHLIC BBI6€pI/ITe OJIMH OTBCT:

.—=3;+3;+5
.—3;+5;+3
.+3,-5,-3
. +3;+5,-3

o 0O T o

5. B kakoMm psiy XUMHUYECKHE DIIEMEHTBI PACTIONOKEHBI B TIOPSAIKE YCUIICHHUS METAJUTMUECKUX
CBOUCTB?

Bribepure oauH OTBET:

a. Mg, Be, Ca
b. Ca, Mg, Be
c. Na, Mg, Al
d. Al, Mg, Na



6. Conb ¥ 11en10Yb 00pa3yroTCs MPU B3aUMOJICHCTBUH PACTBOPOB
BriGepure oauH oTBET:

. K2CO3 ,Ba(OH),
b. H3PO4sy KOH
¢. AlCIl3 y NaOH
4. MgBr,, Nag POy
+H20 __ +COy

7. B cxeme mpeBparieHuit Ca &+ X 1
COOTBETCTBEHHO. BbIOepuTe 0/IMH OTBET:

X 2 BemectBamu «X 1», «X2» ABIAIOTCS

CaO,CaCOg

a.
Ca(OH),,CaCy

b.
Ca(OH),,CaCOs

c

 Ca(OH),,CaO
d.

8. K dbenomam oTHOCHTCS BemecTBO, (hopMyra KOTOpOro... BeibepuTe oauH OTBET:

_ CgHy—OH
CgHqy3—OH

b.
CeHy—O-CHj

C.
6. CeHy—CH3

9. Jlns yBeJIMYEeHUsI CKOPOCTH B3aUMOJIEHCTBUS JKele3a ¢ XJI0POBOIOPOIHON (COISHOM)
KHCIIOTOM clieqiyeT ... Bpibepute oauH OTBET:

a. 100aBUTH UHTUOUTOP

b. moBeIicuTh HaBIEHKUE

C. TOHU3UTH TEMIIEPATYPy

d. yBenuuuth KoHneHTpanuo HCI

10. I3MeHeHHE TaBICHHS CMEIaeT PaBHOBECHE B CHCTEME
Bri6epute o1H OTBET:



. —
2 Hyry * Sqm) <— HoSn)
\ —
b. 3H2(r) o7 N)_(r) L 2NH3(1-)
: —
C. Ng(r)'f' Og(r) < 2N0(r)

d. Hyy + Clyry <= 2HCly

11. OxucnurensHble cBoWcTBa okcuA cepsl (IV) nposBiseT B peakuuu
BeiOepure oauH oTBET:

. S5054+2H 5 =35+2H 50
502+B7‘2—|—2Hzo = H2504+2HB7‘

b.

S509+NaOH = Na HSO4
C.

2502+02 — 2503
d.

12. Cpena pactBopa kapOoHaTa Kainus
BeiGepure ouH OTBET:

a. HEWTpaiabHas
b. xucnas

C. cnabokucias
d. menoynas

13. IIpeBpaiienue 6yraHa B OyTeH OTHOCUTCS K peaKuu
Br16epute oauH OTBET:

a. aeruapartanuu
b. JCTUAPUPOBaHUA
C. n3oMepH3aluu
d. HoJIMMepHu3aluu

14. OcHOBHBIM MPOYKTOM PEAKIIH XJIOPITaHa C U30BITKOM BOJHOTO PACTBOPA TMAPOKCUIA KATHS
siBisieTcsl BeiOepute ofuH OTBET:

€. STHJIAT KaJus

f. sTuien

g.oTaH

h. sTUI0BBIA ciUpPT

15. BemecTBOM, HEIIOBUTRIM IS YEJIOBEKA, IBIISCTCS
Bri6epute o1H OTBET:



a. Cl
b. N2
c.CO
d. H2S

16. [MonunponuiieH MOTYYarOT U3 BEMeCcTBa, GopMyiia KOTOPOTO
Bri6epute o1H OTBET:

CH3—-CH,—CHj

a.
 CH=CH
CHy=CH-CHj
C.
CHQ — CH2
d.

17. B pe3ynbrare peakiyu, TEPMOXUMHUECKOE YpaBHEHHE

KOTOpOﬁCZHSOH+3OQ —* 2002 +3H20+1374 kX, BBIICITAIIOCH 687

kJ[>x Terotel. KonnuecTBo BelecTBa 3TaHoIa paBHO BriOepuTe 0uH OTBET:

a. 1 moxib
b. 1,5 moib
c. 0,5 monb
d. 2 momb

18. YcranoBHTE COOTBETCTBHE MEX/ly HA3BaHUEM OPraHMYECKOI'0 COEAMHEHUS U KIIacCOM, K
KOTOPOMY OHO ITPUHAJIEKUT.

1. Cnoxuble 3¢pupsl

2. AMHHOKHCIIOTHI

3. Tpoctsie 3¢ups

4. KapOOHOBbIE KUCIIOTHI
5. Crouprtsl

6. YrieBogopo sl

a) 1,2-numMeTHIOeH30I1
b) rekcanon-3
C) crupon

d) wmerundopmuar



19. YcraHoBUTE COOTBETCTBHE MEXKTY (POPMYJIION BEIIECTBAa M MPOAYKTOM, KOTOPBINA 00pa3yercs Ha
KaTo/ie B pe3yJbTaTe dJIEKTPOIN3a €ro BOJHOTO PACTBOPA.

1. 3onoro

2. Ptyth

3. Kucnopon
4. Bopopon
5. PyOunmii

6. AnroMuHHi

a) AlCIs
b) Hg(NOs3)2
c) RbOH

d) AuCls

20. YcTaHOBUTE COOTBETCTBUE MEXKY (POPMYIIOH COTM M MOJIEKY ISIPHO-UOHHBIM YpaBHEHHEM
TUIPOJIN3a ATOU COJIH.

1.CO3z* + H,O0 S HCO3™ + OH~
2.CH3CO0™ + H,0 s CH3COOH + OH™
3.NH," + H,0 S NH3*H,0 + H*

4.Cu?* + 2H,0 S Cu(OH)2 + 2H*
5.Cu?" 4+ H,0 S Cu(OH)* + H*

a) K2COs
b) CH3COONa
c) (NH4)2SO04
d) CuSOs

21. AnkeHbl B3aUMOJICHCTBYIOT ¢: BriGepute
OJTVH WJIM HECKOJIBKO OTBETOB:

a. NaOH

b. [Ag(NHs)2]OH

c. Cu(OH)2

d. KMnOas(H+)

e. Br2(p-p)

f. Ca(OH)2
22. YCTaHOBUTE COOTBETCTBUE MEXIY (POPMYIIO BelecTBa M peareHTaMu, ¢ KaXIbIM 13
KOTOPBIX OHO MOYKET B3aUMOJIEHCTBOBATh.



1. NaOH, HNOg3, FeCl;

N

HCI, Cu, SO3
Cu0O, Na,COs3, Cl,
4. Na, H,SO, (konm.), HCI1

w

5. Oz, CH30H, [Ag(NH;),]OH
6. Cu(OH)2, NaCl, Ag

a) C2HsCOOH
b) CeHsOH
¢) Cz2HsOH

d) C2HsCHO

23. I'roko3a BCTyIaeT B PEAKIIHIO C:
BriOepute 0J1H WM HECKOIBKO OTBETOB:

a. KOH

b. NH3

c. Na2COs

d. Cu(OH)2

e. [Ag(NHs)2]OH
f. HCI

24. Macca coiu, KOTOpast BBOJAUTCSI B OPTaHU3M IIPH BIUBaHUU 353 T (PU3HOIOTHIECKOTO
pactBopa, coaepxkauiero 0,85% mno macce noBapeHHOU COJIM, paBHA r. (3anuimTe Yucio
C TOYHOCTBIO JI0 LENbIX, 0€3 YKa3aHUs eIMHULl U3MEPEHHUS. )

25. Tlpu B3aumopeiicteum 19,2 r maraus u 24,8 T pochopa obpasyercs pochug maraus Mmaccoi
T. (3anuInuTe YMCI0 C TOYHOCTHIO JI0 JAECSThIX, 0€3 yKa3zaHUs €IMHULl U3MEPEHHUSL. )

Oo0pa3sen Tecta
buoJsorus

1. PaccmoTrputre NpeAsioKEHHYI cXeMy KiaccHu(HKaluyd BUAOB MMMYHHTETa. 3alUIIMTE B
OTBETE MPOIYLICHHbIN TePMUH, 0003HAUEHHBIN Ha CXEME BOIIPOCUTEIbHBIM 3HAKOM.

Hymyaurer
EcTecTBEHHRIN HcxycTBeBREIH
2 [TpuoGperesHuIi AXTHBHBIA ITaccHBHBIH
(nmocae Gonesun) (non peicTBHeM (mon peficramMem
BAKIIHEEI) CBIBOPOTKH)




OTtBeT: )

2. Kakue BermiecTBa, COrIacHO OMOXMMHYECKOW TEOPHUHM MPOUCXOXKIACHUS KH3HU Ha 3emiie
BXOJIUJIM B COCTaB aTMOC(ephI?

Bri6epuTe 01H WM HECKOJIBKO OTBETOB:
a. cepa, hocdop

b. KuCIIOpOA, aMMHUAK

C. BOJIOPO/I, aMMHUAK

d. mapsl BOJIBI, YTICKUCIIBIN Ta3

€. MeTaH, Tapbl BOJIbI

3. B monexyne JIHK Ha 100 HUTO3MHOBBIX HYKJIeOoTUI0B mpuxoautcs 18%. Ckonbko %
tumuHa cogepxkurtcs B 3tor JIHK? B oteet 3anummte TOJIBKO cooTBeTcTBY!IOIIIEE YUCIIO.

OTtBeT: ,

4. B Kakux CTpYKTypax KJIETKH 3YKapHOT JIOKaau30BaHbl MoJiekysbl JJHK?
Br16epuTe 01H UM HECKOJIBKO OTBETOB:

a. MUTOXOHJIPUSX

b. nurormasme

C. IU30coMax

d. sape

€. XJIOpOIuIacTax

f. pubocomax

5. VYcraHOBUTE COOTBETCTBHE MEXKIYy IpoleccaMu oOOMEHa BEIeCTB M €ro BHAOM -
SHEPTreTUYECKUI WIN MJIACTUYECKUH.

cUHTE3 OEIKOB
OTBeT:

pacmenneHHe IINTATCIIbHBIX BCUICCTB
OTtBer:

obpaszoBanne [IBK
OrtBert:




obpaszoBanwue 36 monexyn ATD
OTger:

cuaTe3 uPHK na JITHK
OTtBet:

TJINKOJIN3
OTBeT:




6. Kakoii mporieHT oco0elt 4ajioii MacTh MOYKHO TIOJYYUTh TP CKPEIIMBAHUU KPYITHOTO POraToOro
CKOTa kpacHOU (AA) u Genoit (aa) MacTu MPH HETIOJIHOM IOMUHUPOBAHUH/

OTtBeT: .

7. Boibepute TPU BepHBIX O0TBETa U3 MIECTU U 3aUIINUTE U PHL, 10 KOTOPHIMH OHU YKa3aHbI.
UYem xapakTepu3yeTcsi TEHOMHAs MyTalus?
Bri6epute 01H WM HECKOJIBKO OTBETOB:

a. U3MEHEHUEM HYKJICOTUIHOU rocienoBaresibHocTy JJHK
b. yTpaToif 0AHON XpOMOCOMBI B IUIIJIOUTHOM HabOpe C.
HN3MCHCHHUECM YHCJIa XPOMOCOM B KapHUOTHUIIC

d. u3MeHeHneM CTPYKTYphl CHHTE3HUPYEMBIX OEIKOB
€. YABOCHUEM Y4aCTKa XPOMOCOMBI

f. KpaTHBIM yBEJIMYEHUEM YUCIIA XPOMOCOM

8. YcTaHOBHUTE COOTBETCTBHE MCKAY XapaKTepHCTHKOﬁ rame€TorcHesa u €ro BuJJoM: OOIr¢HE3 NN
CIICpMATOrcHE3.

o6pa3y10Tc;1 HaIIpaBUTCIIbHBIC KIICTKH OTtBerT:

NUTATCIIbHBIC BCUICCTBA 3aI1aCar0TCs B OI[HOﬁ nus3 I-IGTI)IpéX KJICTOK

OTBerT:
oOpa3zyercs 0JiIHa KpyIHas MOJIOBasi KJIETKa OTtBert:
00pa3yroTcst MOJIBUKHBIE TAMETHI OtBet:
(dbopMupyeTcss MHOTO MEJIKUX TaMeT OTtBert:

9. Bupychl ABISIOTCS Mapa3uTaMH, KaKMX 3YKapPHOTHUECKUX KICTOK?
BeiGepuTte o1MH HITH HECKOJIBKO OTBETOB:

a. )KUBOTHBIX

b. Ipyrux BUpycoB

c. baxTepuit

d. rpuboB

e. bakrepuodaros

f. pacrenuit



10. VYcraHoBUTE COOTBETCTBHE MEXAY HpPHU3HAKOM M KiaccoM KMBOTHBIX (IITumsl wnm
Minekonuraromue), Ajis KOTOPOro OH XapaKTEPeH.

(dhopMHupOBaHKE BO3AYIITHBIX MEIITKOB
o0pa3oBaHME [IEBKU

pa3BUTHE HA TEJE BOJIOCSIHOTO MOKPOBA
HaJIU4He B KOXKE MOTOBBIX JKeJIe3
HaJIMYHNE KOMYUKOBOM JKeIe3bl

Pa3sBUTHUC Y OONBIIMHCTBA TJ1allCHTHI

OTtBeT:

OTBeT:

OTtBeT:

OTtBeT:

OTtBeT:

OTBeT:

11. VYcranosute IMOCJICA0OBATCIIBHOCTE PACIIOJIOKCHHA CHCTCMATHUYCCKUX TaKCOHOB PACTCHMA,
Ha4YrHas ¢ CaMOro KpynHoro TakCoHa. Samumure COOTBCTCTBYIOIIYIO ITOCIIE€AOBATCIIBHOCTD LII/I(l)p

1) [MokpeITOCEMEHHBIC;
2) MATIUK JTyTOBOM;
3) Pacrenus;

4) OIHOIOJIBHBIE;

5) MATuK;

6) 3makoBble.

OTtBeT:

12. BeiOepure Tpu NpPaBUIBHBIX OTBETA.

IIJIOCKOCTOIINA MOXKET ITPUBECTU
BLI6epI/ITe OJWH NI HECCKOJBKO OTBCTOB:

a. HomleHue oOyBu 0e3 kabiyka B JIETCTBE

K unckpusnenuro

b. TOCTOSTHHOE HOIIICHHE TSHKECTEH B OJHOM pPYKeE

C. HapyLIEHHUE peXUMa MUTAHUS
d. akTUBHBII 00pa3 KU3HU
€. CTpeccoBasi CUTyalus

f. cmaboe pa3BUTHE MBIIIIIT

IIO3BOHOYHHKA HIJIM PA3BUTUIO

13. YcTraHOBHTE COOTBETCTBUE MEXIY (QYHKIIMEH OT/Iea HEPBHOM CUCTEMBI YEIIOBEKA H OTIICIIOM,
BBIMOJIHSAIOLIUM JaHHYIO (PYHKIIUIO (TIPOJI0ATOBATHIM MO3T WJIM KOpPa TOJIOBHOT'O MO3Ta).



perynupyer AesITeNbHOCTh CepIeYHO-COCYANCTOM cucteM OTBeT:

COJIEPKUT AbIXATEIbHBIA HEHTP OrtBert:
OTBEYAET 3a BBIPAOOTKY YCIOBHBIX pe(IIEKCOB OrtBer:
KOHTPOJIMPYET TOHKUE IBUKEHUS NAJIBLEB OrtBer:
aHAJIN3UPYET 3PUTENBHBIE U CIIYXOBbIE pa3IpakeHUs OrtBer:
3aIlyCcKaeT PeakLUIo KAl U YMXaHHsI OrtBer:

14. VYcranoBuTe MNPaBWIBHYIO TOCIEAOBATEIBLHOCTh IPOLIECCOB, MPOUCXOISIIUX  IPH
CBEPTHIBAHUU KPOBU y YEJIOBEKA.

o0pa3zoBaHue MPOTPOMONHA OTBer:
paspyliieHue TpOMOOITUTOB OrtBer:
B3auMo/ieiicTBUE TpOMOUHA ¢ (PUOPUHOTEeHOM OTser:
IIOBPEXKICHUE CTEHKH COCya Otser:
oOpa3oBaHue TpomOa OTser:

15. Beibepute Tpu (akTOpa IBOIIOIMOHHOIO TpoIecca, [CUCTBUE KOTOPBIX BEHAET K
BUI000pa30BaHUIO.

Bri6epute 01H WM HECKOJIBKO OTBETOB:

a. Mou(UKaMOHHAS U3MEHYUBOCTD

b. Guonmornyeckuit perpecc

C. BBICOKas! TUIOJJOBUTOCTH OCOOHN

d. uzonsmus

€. HacJIe/ICTBeHHAas: N3MEHYUBOCTh

f. ecrecTBeHHBII 0TOOP

16. YcraHOBUTE COOTBETCTBHE MEXKIY OCOOCHHOCTSIMH OMOJOTHYECKON CUCTEMBI U CHUCTEMOM,
JUTSI KOTOPO# 3TH OCOOCHHOCTH XapaKTEPHBI (TIOMYIISAIUS WU BU).

aJIeMEHTapHAas €IMHUIIA SBOJIOIMH B COOTBETCTBHH C CHHTETUUECKOW TEOPHUEH IBOJTIOIIHI
OTtBeT:

apeas pacupoCTPaHEHUS MOKET 3aXBaThIBaTh HECKOJIBKO KOHTUHEHTOB

OTtBeT:

pacnazaercs Ha OoJiee Meskue, 000co0IeHHbIE TPYIIITBI



OTBeT:

BCPOATHOCTb CKPCHIMBAHUA MCKAY YJICHAMU I'PYyIITBI MAKCUMAJIbHO BEPOSATHA

OTtBeT:

MPEACTABUTEIN MOTYT HUKOTIa HE BCTPEYATHCS B CHUITY U3OJISAIIHH
OTtBeT:

17.  JemorpaduuecKuMy TOKa3aTeIsIMH TOMYJSIIMA  SBISIOTCS ... BblOepuTe OAMH WK
HECKOJIbKO OTBETOB:
a. abnornueckne GpakTophl

b. Tpoduueckas crpykrypa

C. pOXXI1a€MOCTh
d. 6oprba 3a cyiiecTBOBaHHE
€. BO3pacTHasi CTpyKTypa

f. morHOCTH nonyJjaAanuunu

18. YcraHoBHUTE COOTBETCTBHE MEX/Y IPU3HAKOM OOJIBIIOTO MECTPOro AATJIa U KpUTEpUEM BUA
(3K0J0TMYECKUI UM MOP(POIOTUYECKUIT).

nmuury (HaCCKOMbIX Hn ux J'II/I‘II/IHOK) ,Z[O6LIBaeT H3-110J KOPbI OTtBerT:

npeodianaronas OKpacka OrnepeHus U3 YepHbIX 1 0enbiXx TOHOB  OTBeT:

HaceJser Jieca, nap OTger:
KITIOB JTOJIOTOOOpa3HBIi OTser:
OCEJIbIA BU OTtBet:
Ha Jianax JBa ITajiblia HallpaBJIEHbI BIIEPE U IBa Ha3a.l Otsert:

19. YcranoBute MOCJICA0OBATCIIBHOCTD IMPOLCCCOB, BEI3BIBAIOIIUX CMCHY 3KOCUCTEM.

MOSIBJICHHE HAKUITHBIX JIMIIAWHUKOB HA CKAJTBHBIX MOPOJIax OtBet:
(dhopMUpOBaHHE TPABIHOTO COOOIIECTBA OrBert:
3aCeJICHUE TEPPUTOPUU MXaMHU U KYCTHUCTBIMH JIUIITIATHUKAM OtgerT:
MOSIBJIEHHE KYCTAPHUKOB U MOJTYKYCTAPHUKOB Otser:

(dhopMHUpOBaHKE JIECHOTO COOOIIECTBA OrBert:




20. B XVII Beke romnanackuid yu€Hblii BaHH ['e1bMOHT mpoBEN onbIT. OH ocaauil HEOOBITYIO
UBY B KaJIKy C IIOYBOMW, IIPEABAPUTEIILHO B3BECUB PACTCHUE U IOYBY, U TOJIBKO IOJUBAI €€ B
TeyeHre HecKoybkux Jer. Cryctsa 5 neT yu€Hblil cHOBa B3Becusl pacteHue. Ero Bec yBenuuumics
Ha 63,7 kr, Bec mouBbl yMeHbIICA Bcero Ha 0,06 xr. OObsicHHTE, 32 CUET Yero MpOU3O0IILIO
YBEJIMUEHUE MACChl paCTEHUS, KaKKe BEIIECTBA U3 BHEIIHEH cpeibl 00ECIeUUIIU 3TOT PUPOCT?

Br16epuTe 01MH MM HECKOJIBKO OTBETOB:

a. Macca pacTeHus yBeJIMYMIACh 32 CYET MUHEPATIbHBIX BEIIECTB

b. B mpouiecce GOTOCUHTE3a U3 BHEIIHEH CpeJlbl MOCTYNAIOT BOJIA U YIVIEKHUCIIbIN ra3
C. Macca pacTeHUs yBEINYUIIACh 33 CUET BOJIbI

d. Macca pacTeHHus yBEITHUMIACH 33 CUET OPraHMYECKUX BEIIECTB, 00pa3yIOUIMXCs B TIpoLiecce
¢dorocunTe3a.

21. IpouwnTaiite TeKCT «DHIOKPUHHBIC Keie3bl». Haliaure ommOKH B MPUBEAEHHOM TEKCTE M
YKaXHUTE HOMEpa IMPEIIOKEHUH, B KOTOPBIX OHM ciueianbl. 1. Ilpu HemocTaTke MOCTYIUICHUS B
OpraHu3M 4eJlOBeKa #oja HapyllaeTcsi CHHTE3 TUPOKcWHA. 2. HemocTtaToyHOE KOJIUYECTBO
TUPOKCHHA B KPOBH CHI)KaeT MHTCHCHBHOCTH OOMEHA BEIIECTB, 3aMEIICT PUTM CEPACUYHBIX
cokpaieHuii. 3. B meTrckoMm Bo3pacTe HEAOCTATOK THPOKCHHA TPUBOIUT K OBICTPOMY POCTY
pebéuka. 4. Ilpu W3OBITOYHON CEKpEeUMH IMUTOBUIHON >KEJIe3bl OCHaldJsIeTcss BO30YAMMOCTH
HEpBHOHM cucTeMbl. 5. DyHKIMH [UTOBUIHOW >KEJE3bl PEryJUPYIOTCS KOPOH OO0JIbIIMX
norymapuii. 6. MHCyIMH nipeBpariaet u30bITOK TIFOKO3bI B TJIMKOTCH.

BLI6epI/ITC OAHMH NJIN HECKOJIBKO OTBCTOB:

a. 4
b. 6
C.5
d.3
e.2

f.1

22. B 4éM nposiBisieTcsl yCI0KHEHNE TAlIOPOTHUKOB 0 CPAaBHEHUIO ¢ MXaMU? YKaXUTe HE MEHee
TPEX MPU3HAKOB.
Br16epuTe 01H MM HECKOJIBKO OTBETOB:

a. MOSIBUJIUCH KOPHU
b. B nukIie pa3BuTUs MpeodaasaeT cnopoPuT
C. TIOSIBUJTUCH PU3OHIBI

d. B iukIie pa3BuTus npeodsiagaer raMeTopuT

€. CTIIOphI CO3PEBAIOT B KOPOOOUKE



f. mosiBHIIUCH COCYIbI

23. Yem xapakTepusyeTcst OMOJIOrMUYECKHM MpOorpece y BETKOBBIX PACTEHUN? YKaKUTE HE MEHee
TpEX MPU3HAKOB.

Br16epuTe 01H MM HECKOJIBKO OTBETOB:
a. HEBBICOKUM pa3zHO00pa3ueM MOIMyIIsuil

b. mpHUCIIOCOOICHHOCTHIO K KHU3HH B Pa3HBIX IKOJOTHUECKUX YCIOBHUSAX
C. Y3KOU 9KOJIOTHYECKOH IIIACTUIHOCTHIO d. OONBIINM KOJIMYECTBOM

JHJIEMUKOB
€. 0oJIBITUM pa3HOOOpa3ueM OIS U BUOB
f. mUpoKKUM pacceseHHeM Ha 3eMHOM Ilape

24. B npouecce tpancisiiuu yuactBoBasio 30 mosekyn T-PHK. Onpenenute uncino aMuHOKUCTIOT,
BXOJISIIIIUX B COCTaB CHUHTE3UPYEMOTO O€jiKa, a TakKe YHCIO TPUILUICTOB M KOJIUYECTBO
HYKJICOTHJIOB B T€HE, KOTOPBIA KOJUPYET ITOT OCIIOK.

Bribepure oiH WM HECKOIBKO OTBETOB:
a. 10 tpumieroB

b. 30 aMmMHOKHUCIIOT

¢. 90 aMUHOKHCIIOT

d. 30 TpurieToB

€. KOJIMYeCTBO HyKJIeoTH10B B rene — 30
f. konnyecTBO HyKJIEOTHI0B B rene — 90

25. MyxunHa ¢ HOpMaJIbHBIM 3pEHHUEM KEHWICS Ha KeHIIUHE-1aJbTOHUKE (pellecCUBHBIN reH d
crervieH ¢ X-xpoMmocomoii). OmnpenenuTe reHOTUITBI POJIUTENEH U TEHOTUIT WX ChiHA. BribepuTe

OJHH HUJIM HCCKOJIBKO OTBCTOB!:

a. TeHOTHI OTIa XDY
b. remorumn cena XdY

d+-d
C. reHotun marepu — X X
d. remorun orua XdY

D+.d
€. reHotun matepu — X~ X

f. reroTum ceiHa XDY



Ixana oneHNBaHUA

KommuectBo IMpaBUJIbHBIX

OTBETOB KomnnuectBo 0amios KommenTapuii
0-15 0-38 HE y4acTBYET B KOHKypCe
16-50 39-100 Y4acTBYET B KOHKYpCE




