[Tpunoxenue 10 x IlpaBunam nmpuema Ha

obyuenne B ®I'BOY BO «OMI'TIV» mo
00pa3oBaTeNbHBIM TPOrPaMMaM  BBICIIIETO
o0Opa3oBaHus - IporpaMMaM OakKaraBpuara,
mporpaMMaM CHeIHaIuTeTa, MPOorpaMMamM
marucTpaTypsl Ha 2022/2023 yueOHbIi ro1

IIporpamMmma BCTYNUTEIbHOT0 HCHBITAHUSL «OCHOBBI €CTECTBO3HAHUS
IlosicHUTEIBLHASA 3aIHCKA

Hacrositiiass mporpamMma pacCudTaHa Ha MOJTOTOBKY BCTYNUTEIBHOIO 3K3aMeHa [0
OCHOBaM ecTecTBO3HaHus. [IporpammMa cocraBiieHa Ha ocHOBe DeepaibHOr0 rocyaapcTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa CpelHero mpodeccruoHanbHOro obpa3oBaHus. BcerymurenbHbIC
HCIIBITAHUSA TMPOBOAATCA B (1)0pMe TCCTUPOBAHHUA C HCIIOJB30BAHHUEM JUCTAHLUOHHBIX

TEXHOJOTHMU.

Tect cocrour w3 50 BOIPOCOB, BKIIOYAIONIMX OCHOBHBIC pa3leiibl Kypca XUMHU H
ouosornu ¢ qudPepeHIMPOBAHHON OIICHKOM.

MaxkcumanbHasi ouenka cooTBetcTByeT 100 Gamnmam. Ha kakaeiii Bompoc TecTa TOJBKO
OJIMH TPAaBWIBHBIM OTBET. MUHUMYM OaiioB, HEOOXOAMMBIN AJsl y4acTHsl B KOHKYypCE s
MOCTYIUICHUS B Y HUBEPCUTET COCTaBIsIeT — 36 OasioB.

Bpewmst mpoBenenus tectupoBanust — 90 MUHYT.

Ha ok3ameHe MOXHO TOJb30BaThCS  HEMPOTPAMMHPYEMBIM  KaIbKYIATOPOM U
CIIpaBOYHBIMU TabnuiiamMu, TakuMmu kak "llepuogudeckasi cUCTeMa XUMHUYECKHX AJIEMEHTOB',
"PacTBOPUMOCTH OCHOBAaHUIA, KUCIOT U cOJel B BoJE", «DNEKTPOXUMHUUECKHUN Psii HAPSIKEHUS
METAILIIOBY.

C nmnpuMepamMu 5SK3aMCHAIMOHHBIX 3aJaHW MOXHO O3HAKOMHTBCS B COOpPHHUKAX,
YKa3aHHBIX B CITUCKE PEKOMEHIOBAaHHOW JIUTEPATYPHI.

OcHoBHOE CoacpKaHuEC NUCHUITITHHBI

HporpaMMa 110 OCHOBAM €CTCCTBO3HAHMS BKJIIOYAET XUMHMIO U OHOJIOTHIO.

Xumusa

Paznen 1. OcHOBBI TeOpeTHYECKO XUMHHU
IIpeamer xumuu. Mecto XuMHM B ecTecTBO3HaHUU. Macca n sHeprus. OCHOBHBIE TOHATHUS
xumun. BemiectBo. Monekymna. Atom. OnekTpoH. MoH. XuMHUecKUl 31eMeHT. XUMUYecKas

dbopmyna. OTHOCHTENIbHAS] aTOMHAS U MOJIEKYJIsIpHast Macca. Mok, MomsipHast macca.



XUMHYECKUE MPEBpaLICHUs. 3aKOH COXpPAaHEHHs MacChl U JSHEPruu. 3aKOH IOCTOSHCTBA
coctaBa. CTexuoMeTpus.

Crpoenne aroma. AtomHoe sapo. M3orombl. CraOunbHble M HecTaOWJIbHBIE s7pA.
PannoakTuBHBIE IIPEBpALCHUS, EICHUE SAECP U SACPHBIA CUHTE3. Y PaBHEHUE PAJUOAKTUBHOIO
pacnaga. [lepuon nomypacnana.

JlBolicTBeHHass npupoAa wiekTpoHa. CTpoeHue dSIEKTPOHHBIX OO0O0JOYEK AaTOMOB.
KBanToBble uncia. ATOMHbIE OpOUTaM. DJIEKTPOHHbIE KOH(UTYpallMu aTOMOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUSAX, npuHuun [laynu, npaBuno XyHna.

[lepuonuueckuii 3akon JI.M.MenneneeBa u ero OOOCHOBaHHE C TOYKHA 3pEHUS
3JIEKTPOHHOI'O CTpOEeHUs aTOMOB. [Iepruoanueckas cuctemMa 3JIEMEHTOB.

XuMuYecKasi CBA3b. THUIBI XMMUYECKHX CBS3€H: KOBAJCHTHAs, MOHHAs, METAJUIMYECKAs,
BOloposiHas. MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOM CBSI3U: OOMEHHBIH U JIOHOPHO-
aKUeNnTOpHbIM. OHeprus cBa3u. [loTeHuManm WOHM3aUMM, CPOACTBO K  AJIEKTPOHY,
AJIEKTPOOTPHUIATENBHOCTD. [lonsipHOCTD CBs3HM, MHAYKTUBHBIN 3 dexT. KpaTtHbie cBsa3u. Monenb
rubpuauzanuu opoutaneil. CBsi3b 3JEKTPOHHOW CTPYKTYpPhl MOJEKYJ € MX TF€OMETPUYECKUM
CTpOEHHUEM (Ha MpUMEpPe COSAMHEHUH 3JIeMEHTOB 2-T0 nepuoaa). Jlesokanuzanus 3JeKTPOHOB B
COMPSDKEHHBIX CUCTEMaX, Me30MepHBIH 3 dekT. [ToHsTHE 0 MONEKYISPHBIX OPOUTAIIAX.

BanentHocts u creneHb okucieHus. CrpykrypHble (opmynsl. M3omepus. Buabl
HU30MEPHUH, CTPYKTYPHAs U IPOCTPAHCTBEHHAS U30MEPHSL.

ArperaTHble COCTOSIHMSI BEIECTBA M IIEPEXOAbl MEKIY HUMHU B 3aBUCHUMOCTH OT
TeMIeparypsl U JaBieHMs. ['a3wl. ['azoBble 3akoHbl. YpaBHeHue Kilailinepona-Menneneesa.
3akoH ABorajpo, MosIgpHbI 00beM. XKuakoctu. Acconuanysi MOJIEKYN B )KUIKOCTSIX. TBepibie
Tena. OCHOBHBIE THIBI KPUCTAJUIMUECKUX PEUIETOK: KyOMUeCKHe U TeKcaroHaJIbHBbIE.

Knaccudukanus m HOMEHKJIaTypa XMMHMUYECKHUX BemlecTB. MHAMBUAyanbHbIE BEIIECTBA,
cmecH, pactBopel. IIpocTeie BemecTtBa, amtorponusa. Mertamibsl U Hemeramuibl. ClOXKHbBIE
BenecTBa. OCHOBHBIE KJIACChl HEOPTraHMYECKHUX BEIIECTB: OKCHUJIbl, OCHOBAHHUS, KHCIOTHI, COJIH.
KommnekcHele coenuHeHus. OCHOBHBIE KJIAacChl OPraHUYECKUX BELIECTB: YIJIEBOJOPOJBI,
rajloreH-, KACjIopoJ- U a3oTocojepkamue BemectBa. Kap6o- u rerepouukisl. [Tomumeps! u
MaKpOMOJIEKYJIBI.

XUMHYECKUE peaklMK U UX Kiaccuukanus. TUrsl pa3pbiBa XUMHUYECKUX CBsizel. ['omo- 1
reTepoauTHIecKre peakiuu. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINN.

TennoBble >PQexTsl XUMHUYECKUX peakiuidi. Tepmoxumuueckue ypaBHeHHs. Teruiora
00pa3oBaHMs XUMHYECKUX COeMHEHUH. 3aKoH ['ecca u ero ciiecTBus.

Ckopocth xummnueckoi peakuuu. [IpencraBineHne o MexaHHM3MaxX XMMHMUYECKUX PEaKLHM.

3J'ICMCHTapHaSI cragusd peaknu. TI'omoreHHsIe U TCTCPOTCHHLIC PCAKIINU. 3aBUCHMOCTD



CKOPOCTH TOMOTEHHBIX PEaKUUi OT KOHIIEHTpaluuu (3aKoH nedcTByroumux macc). KoHcranra
CKOPOCTH XMMUYECKON PEAKLIUH, €€ 3aBUCUMOCTb OT TEMITEpaTypbl. DHEPIUsl AKTUBALIAH.

SBnenne  karammsa.  Kartanmmsaropsl.  IlpuMmepsl  KaTaIMTHYECKUX  IPOLIECCOB.
[IpeacraBnenue 0 MexaHn3Max FOMOT€HHOI'O U T€TEPOr€HHOr0 KaTaln3a.

OOpatumble peakuuu. XUMHUYecKoe paBHoOBecue. KoHcTaHTa paBHOBECHS, CTENEHb
npespanieHus. CMeneHne XuMUYeCKOrO paBHOBECHS MO JEHCTBUEM TEMIIEPATYphl U JaBJICHUS
(vonuentparun). [Ipuanun Jle [arense.

Hucnepcusie cuctembl. Kommounnsie cucrembl. PacTBopbl. Mexanusm o00pa3oBaHUs
pacTBopoB. PacTBOpUMOCTh BEIIECTB U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl U MPUPOJBI
pactBopuTena. CriocoObl BIpaXXKeHUS KOHLIEHTPALUK PACTBOPOB: MaccoBas 0JIsl, MOJIbHAs 1014,
MOJISIpHAsl KOHIIEHTpauusi, o0beMHas gossa. Otinyne Gpu3nuecKux CBOMCTB pacTBOpa OT CBOMCTB
pactBoputeis. TBepasie pacTBOpbl. CIliaBbl.

OnexTpoauTsl. PacTBOpBI 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAs AUCCOLMALMS KHCIOT,
OCHOBaHMUH U coseil. KHCII0THO-OCHOBHBIE B3aUMOJIEUCTBUS B pacTBOpax. [IpOTOHHBIE KUCIIOTHI,
kucnothl JIptouca. Amdoreprocts. Koncranra mucconuanuu. Crenens aucconuanuu. MonHoe
npou3BeieHue BoJibl. Bopopoanblii nokaszarens. ['uaponus coneil. PaBHoBecrue Mex1ly HOHAMH B
pactBope u TBepaod (azoit. I[lpomsBenenne pactBopuMocTH. OOpa3zoBaHUE MPOCTEHIINX
KOMIUIEKCOB B pacTtBopax. KoopaunannonHoe uucio. KoHcTaHTa yCTOMYMBOCTH KOMILIEKCOB.
HoHHbIE ypaBHEHUS PEAKLUN.

OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu B pacTBopax. Onpenenenue
CTEXHOMETPUYECKUX KOI(DPUIMEHTOB B YpaBHEHHUSX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. CTaHIapTHBIE MOTEHLMAIBl OKHCINTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Psp
CTaHJAPTHBIX JJIEKTPOAHBIX IMOTEHIMAJIOB. OJIEKTPOJIU3 PACTBOPOB U pACILIABOB. 3aKOHBI
anekTposnnsa Dapanes.

Pa3nes 2. JieMeHTBI U HX COCJUHEHHS.

Heoprannveckasi Xumus

AOUTYpHEHTHI TOJKHBI Ha ocHOBaHMU [lepuoanueckoro 3akoHa JaBaThb CPaBHUTEIIbHYIO
XapaKTEPUCTUKY AJIEMEHTOB B IpyINax M MEpHOJaX. XapaKTEPUCTHUKA JIEMEHTOB BKIIOUAET:
3JIEKTPOHHBIE KOH(DUTYPALIMU aTOMa; BO3MOKHBIE BAJICHTHOCTH U CTENIEHU OKHCIICHHSI SJIEMEHTA
B COEIMHEHUAX; (DOPMBI MPOCTHIX BELIECTB U OCHOBHBIE TUIIBI COEAMHEHUMN, UX (PU3HUYECKUE U
XUMHUYECKHE CBOICTBa, 1a00PAaTOPHbIE U MIPOMBIIIJIEHHbIE CIOCOObBI MOJTYYEeHHUS;
pacnpoCTPaHEHHOCTh 3JIEMEHTA M €r0 COEJUHEHWH B NPUPOJE, NPAKTHUUECKOE 3HAUEHUE U
o0nacTi mnpuUMeHeHus coeauHeHuil. [lpu omMcaHWKM XMMHUYECKHUX CBOWCTB JOJDKHBI OBITH

OTpa’XC€HbI pCAKIHUU C YHaCTHEM HCOPraHUYCCKHUX U OPraHNn4CCKUX COC}II/IHGHI/Iﬁ (KI/ICJ'IOTHO-



OCHOBHBIE M OKHUCJIHUTEIIbHO-BOCCTAHOBUTEIbHBIC TPEBPAILLEHUS), a TaKXKE KaueCTBEHHbIC
peaxuu.

Bognopon. M3oronsl Bonopoaa. CoenvHeHHs BOIOPOAA C METaUIaMU M HEMETaJIaMHU.
Bona. Ilepokcun Bogopoa.

["anorensl. ['anorenoBogoposl. ['anorenuasl. Kucnopoacoaepxaiiye coelMHEHUs XII0pa.

Kucnopon. Oxcuasl u nepokcuabl. O30H.

Cepa. CepoBogopona, cyabhuabl, mommcynbhuasl. Oxcunbl cepsol (IV) u (VI). Cepuucras u
cepHasi KHCIIOTHI U X COU. DPUpbI cepHOil kucaoThl. Tuocynsdat HaTpus.

A30T. AMMHUaK, COJIM aMMOHUS, aMUJIbl METANIOB, HUTpUIbl. OKCUABI a30Ta. A30THUCTAs U
a30THAasi KUCJIOTHI U X COJH. DPUPHI a30THON KUCIIOTHI.

dochop. Dochun, hochuasr. Oxucasl hochopa (III) u (V). I'anorenuasr pocdopa. Opto-,
MeTa- u audocdopnas kucnotsl. Oprodocdarsr. Dpups! pochopHO KUCTOTHL.

VYraepon. Uzortonsl yriepona. Ilpocreiimme yriieBoaOpoAbl: METaH, ITUJIEH, AlETUJICH.
KapOuasl kanmprms, amromuaus u keneza. Oxcuasl yrmepoma (II) m (IV). KapOonwisr
MEePEXOIHBIX METAIJIOB. YTOJIbHAS KUCIOTA U €€ COJIH.

Kpemuuit. Cunan. Cuwmuuupn marausg. Oxeunp kpemuust (IV). KpemHuBble KUCIOTHI,
CHJIMKATBHI.

bop. Tpudropun 6opa. Opto- u TerpabopHas KUCIOThl. TeTpabopaT HaTpUS.

biaropoassle ra3el. [IpuMepsl COeIMHEHNI KPUIITOHA U KCEHOHA.

[enouynsie MeTabl. OKCUIBI, TEPOKCUIBI, TUIPOKCUIBI U COIU IIETIOYHBIX METAJUIOB.

[IlenoyHO3eMeNbHbIE METAJIbI, OCPUILTUN, MarHWil: WX OKCHIBI, TUAPOKCUABI M COIIH.
[IpencraBienure 0 MarHHHOPraHMYECKUX COEAMHEHUSIX (peakTuB [ puHbspa).

Amomunui. OKCHJ, THAPOKCHI M COJIHU amoMuHUA. KOMIUIEKCHBIE COEIUHEHUS
amomunus. [IpeacraBneHus o6 amoMOCHINKATaX.

Mens, cepedbpo. Oxcunbl menu (1) u (I1), okenn cepedpa (I). ['mapookcun meau (11). Conm
cepebpa u meau. KommuiekcHble coeTuHEHHs cepedpa 1 MeIu.

[{unk, pryTh. OKCHIBI IMHKA U PTYTH. [ MAPOKCHA LIMHKA U €r0 COJIH.

Xpom. Oxcunbl xpoma (II), (1) u (VI). T'mapookcunst u conu xpoma (II) u (II1). XpomaTst
u auxpomartsl (VI). Kommnekcusie coequnenus xpoma (I1I).

Mapranen. Oxkcuast mapranna (I1) u (IV). I'uapookcun u conu mapranma (II). Manranar u
MepMaHraHaT Kajus.

Keneso, kobaneT, Hukenb. Oxcunbl xeneza (II), (II)-(III) u (III). T'uapoxcuasr U conm
xenesa (II) m (III). Depparer (III) u (VI). KommnekcHeie coenwHeHus: >xeneza. Comu u

KoMIuTeKCHbIe coenuHeHus kobanbTa (1) n aHukens (II).



Pazgen 3. Oprannyeckasi XuMus

XapakTepucTuKa Ka)KIOro Kijlacca OpPraHM4eCKHX COEIUHEHHM BKIIIOYaeT: OCOOEHHOCTH
3JIEKTPOHHOT'O U MPOCTPAHCTBEHHOI'O CTPOCHUSI COCIMHEHUN JAHHOTO KJacca, 3aKOHOMEPHOCTH
M3MEHEHHS (PU3NYECKHX U XUMHUECKUX CBOMCTB B TOMOJIOTHUECKOM PsIly, HOMEHKIIATYPY, BUJIbI
U30MEPUM, OCHOBHBIE THUIIBI XUMHUYECKMX PEAKIUH M HX MEXaHU3Mbl. XapaKTEepUCTUKA
KOHKPETHBIX COEIMHEHHUI BKIIOYaeT (UM3MUECKHe U XMMHUYECKUE CBOICTBa, JlabOpaTOpHbIE U
MIPOMBIIIJICHHBIE CIOCOOBI MMOJIy4eHHUs, OOJacTh NpuMeHeHus. [Ipu omucaHMM XUMHYECKHX
CBOWCTB HEOOXOIUMO YUYUTHIBATh PEAKIMH C y4acTHEM KakK paJuKana, TaKk ¥ (pyHKIHOHAIbHOU
TPYIIIIBIL.

CTpykTypHasi Teopus Kak OCHOBAa OpPraHMYE€CKOM XHMHUHU. YTJIEPOAHBIA CKEJeT.
OyHKIMOHANbHAsg  Tpymnma. ['oMonornueckue — psanbl.  M3oMepusa:  CTpyKTypHas H
npoctpancTBeHHas. IlpencraBienne 06 ontudeckoil n3omepun. B3anMHoe BIMSHUE aTOMOB B
Mouekyne. Knaccudukaiys opraHM4eckKux peakifii o MEXaHU3My U 3apsy aKTUBHBIX YaCTHII.

Ankanbl ¥ nuKIIoankanbl. KoHpopmepst.

AJKeHbI U HUKII0aTKeHbI. CONpPSKEHHbIE TUEHBI.

Ankunbl. KuciioTHble cBOMCTBA aJIKHHOB.

Apomaruyeckue yrieBoaopoabl (apeHbl). benzon u ero romosoru. Crupoin. Peakuuu
apOMaTUYECKOW CHUCTEMbl U YIJIEBOAOPOJHOrO paaukana. OpueHTupymrollee AeicTBue
3amectuTenel B 6eH3onpHOM Kouiblie (opueHTanThl [ u Il poxa). [loHsiTHE 0 KOHIEHCHPOBAHHBIX
apOMaTHYECKUX YIJIEBOAOPOJIAX.

["anoreHonpou3BOAHbBIE YITIEBOAOPOJOB: alKWJI-, apWi-, U BUHWITAJIOreHUbl. Peakuun
3aMeIEeHUS U OTIIETIIICHUS.

CnupThl HpoCTble U MHOroaroMHble. [lepBHYHBIE, BTOPUYHBIE U TPETHUYHBIE CIUPTHI.
®enonsl. [IpocTeie 23GupHI.

KapOonuibHble coequHEHMs: aimpAeruibl U KeToHbl. [lpenenbHble, HempenenbHble U
apomMaTHyeckue anbaeruapl. [IoHaTHE 0 KETO-€HONbHON TayTOMEPHUH.

Kap6oHnossie kucnotsl. [lpenenbuble, HepeaeabHbIE U ApOMAaTUYECKUE KUCIOThl. MOHO- U
IUKapOOHOBBIE  KUCIOTHI.  [Ipon3BomHBIE  KapOOHOBBIX  KHCIOT:  COJIM, aAHTUAPUIBI,
raJloTeHaHTHIPUIBI, CTIOKHBIE A(UPBI, aMHUIbL. JKUPBL.

Hutpocoennnenus: HUTpoMeTaH, HUTPOOEH3011.

AmMuHbI. AnudaTuiecke U apoMaTH4Yeckre aMuHbl. [lepBuyHbIe, BTOPUYHBIE  TPETHUHBIE
amMuHbl. OCHOBHOCTh AMMHOB. YeTBEpTUUHBIE AaMMOHHEBBIE COJIM U OCHOBAHHS.

["anorenzamenieHHble KUCIOTHL. OKCHUKHMCIOTBI: MOJIOYHAs, BHMHHAasg W CaIUIMIOBAas
KHCIIOTBl. AMUHOKHUCIJIOTBI: TJIMIHH, alaHuH, IIUCTEUH, CepUH, (eHWIaJaHlH, TUPO3UH, JIU3HH,

riiyraMmuHoBas kuciota. [lentunel. [IpencraBienne o cTpykType O€NKOB.



VYrneBoasl. MoHocaxapuabl: pubo3a, Ae30Kkcupubo3a, rioko3a, ¢pykrosa. Lukmudeckue
¢dopMbl MOHOcaxapuIoB. [loHATHE O MPOCTPAHCTBEHHBIX M30MEpax YIIeBOAOB. Jlucaxapumabl:
nemuio0no3a, ManbTo3a, caxaposa. [lomrcaxapuasl: Kpaxmail, HeJUIII03a.

[Muppon. IMupunun. IlMpuMHIMHOBBIE M IYPUHOBBIE OCHOBAHMS, BXOJISIIME B COCTaB
HYKJIEMHOBBIX KUCIIOT. [IpeacTaBienue o CTpyKType HyKJICHHOBBIX KHCIIOT.

Peakuuu nonmmepusanuu 1 NoauKoHAeHcaul. OTIeIbHbIE TUIIBI BBICOKOMOJIEKYIISPHBIX
COeIMHEeHUH: MOJIMITHJICH, HOJIMITPOTIMJICH, HOJIMCTHPOIL, HOJMBUHHIJIXJIOPU,
HNOJIUTETPAPTOPITUIICH,  KaydyKH,  CONOJHMMEpHl,  (eHona-popMaibAerHIHbBIE  CMOJIBI,

HCKYCCTBCHHBIC U CUHTCTUYCCKHEC BOJIOKHA.

buoJsorus
Pa3pnen 1. buosiorus kak Hayka. MeToabl Hay4YHOr 0 O3HAHUS

buonorus kak Hayka, ee JOCTH)KEHHSI, METO/IbI TO3HAHUS )KUBOU Mpupoabl. Pois Ononorun
B (hOpMHPOBAHUH COBPEMEHHOHN €CTECTBEHHOHAYYHON KapTHHBI MUDA.

YpoBHeBas opranuzaius u 3BooNUsA. OCHOBHBIE YPOBHU OpPraHU3ALMH KUBOWU TIPUPOIBL:
KJIETOYHBIM, OPraHW3MEHHBIHN, MOMYIALUOHHO-BUIOBOW, OMOTeOIeHOTHYECKH, OuochepHbIil.
buonornueckue cucrembl. OOmMe MPU3HAKKA OHOJIOTMYECKUX CHCTEM: KIETOYHOE CTPOCHHE,
OCOOCHHOCTH XHMHYECKOTO COCTaBa, OOMEH BEIIECTB M IMPEBPAILICHUS JHEPTHH, TOMEOCTa3,

pPasapa’)kKuMoOCThb, ABMIKCHUC, POCT U PA3BUTHUEC, BOCIIPOU3BCACHHNEC, 5BOJIIOLUA.

Pasznen 2. Kinerka kak Omosiornuyeckasi CHCTEMa

CoBpeMeHHas KJIETOYHas TEeOpHs, €€ OCHOBHbIE IMOJOXKEHHUS, pojib B (OPMHUPOBAHUHU
COBPEMEHHOM €CTECTBEHHOHAY4YHOW KAapTHWHBI Mupa. PazButue 3HaHui o kiuertke. Kierounoe
CTPOCHHME OpPraHM3MOB — OCHOBAa €IMHCTBA OPIaHUYECKOTO MHpPA, JOKA3aTEIbCTBO POJCTBA
YKUBOU IIPUPOLBL.

Msoroo6pa3ue kietok. Ilpokapnorsl u sykapuotThl. CpaBHHUTEIbHAs XapaKTEpUCTHKA
KJIETOK pacTeHHH, )KUBOTHBIX, OakTepuil, TpHOOB.

XUMHUYECKUH COCTaB KIETKHM. Makpo- M MHKPOIJIEMEHTHL. B3auMOCBSA3b CTpOEHUS H
(GyHKIMH HEOpraHMYecKMX M OpraHWYecKMX BemecTB (0€nKoB, HYKJICHHOBBIX KHUCIOT,
yTJI€BOAOB, TUNUI0B, AT®D), BXOAAIMINX B COCTaB KIETKH. POib XUMUYECKHX BEIIECTB B KJIETKE
Y OPTaHHU3ME YEIIOBEKA.

Ctpoenue kieTku. B3auMocBsizb cTpoeHus W (QYHKIUN YacTell ¥ OpraHouJIOB KJIETKH —

OCHOBA €€ IICJIOCTHOCTH.



OOMeH BeweCTB U MPEBPALICHUs DHHEPTUM — CBOWCTBA JKMBBIX OpPraHU3MOB.
DHEpPreTUYeCKUid 0OMEH W TJIACTHYECKUH OOMEH, MX B3aMMOCBs3b. CTaguu SHEPreTUYECKOTO
oomena. bpoxenune u gpixanue. DoTocuHTE3, €ro 3HaueHHE, KOCcMHYecKas pojb. Da3sl
¢orocunTeza. CBETOBbIE M TEMHOBBIE PEaKUUU (POTOCHHTE3a, UX B3aMMOCBS3b. XEMOCHHTE3.
Ponw xemocuHTE3UpYyOmMKUX OaKkTepuil Ha 3emiie.

['enetnueckas uHpopmauus B KiIeTKe. ['€Hbl, I€HEeTHYECKMH KOJ M €ro CBOMHCTBA.
MarpuuHslii XapakTep peakiuii Onocunresa. buocnnres 6enka 1 HyKJICHHOBBIX KHCIOT.

Knerka — reneTndeckas eIMHUIA )KUBOTO. XPOMOCOMBI, MX CTpoeHue (hopma U pa3Mepsl)
U QyHKIUHM. YHCI0 XpOMOCOM M MX BHJIOBOE MOCTOSHCTBO. COMaTHUYECKUE U IOJOBbIE KIETKH.
JXKu3HeHHbI LUK KIEeTKU: uHTepdasa U MUTO3. MUTO3 — [eleHHe COMAaTUYECKHX KIIETOK.
Melio3. ®a3pl MUTO3a U Mel03a. Pa3BUTHE MTONOBBIX KIETOK y PACTEHUM U KUBOTHBIX. JleneHue

KJIETKH — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKEHUSI Opranu3mMoB. Poib Melio3a u MUTO3a.

Pazgen 3. Opranusm Kak 0H0JIOTHYECKASA CHCTEMA

PaznooOpasue opraHu3MoB: OTHOKJIETOYHBIE H MHOTOKJICTOYHBIE; aBTOTPO(BI,
reTepoTpodbl, a3poObI, aHAIPOOHI.

BocmnpousBenenue opraHu3moB, ero 3HadeHue. CrocoObl pa3MHOXKEHHS, CXOJICTBO H
pasnuyure MOJIOBOrO0 U Oecroynoro pasMHoKeHus. OIIOIOTBOPEHUE Y IBETKOBBIX PACTEHUN U
MMO3BOHOYHBIX )KUBOTHBIX. BHEIIHEe U BHYTPeHHEE OIIOI0TBOPEHUE.

OHTOreHe3 U MPUCYIIUE €My 3aKOHOMEPHOCTH. DMOPHOHATBHOE U IIOCTIMOPHOHATBHOE
pa3zBuTHe opraHu3MoB. [[puunHBI HApYyIIEHUs pa3BUTHS OPTaHU3MOB.

I'enetuka, ee 3amaun. HacneAaCTBEHHOCTh M HM3MEHYMBOCTH — CBOWCTBA OPraHU3MOB.
Meroasl reHeTukd. OCHOBHBIE TE€HETHUYECKUE MOHSTHS M CHMBOJHUKA. XPOMOCOMHAasi TEOpUs
HacneACTBeHHOCTH. COBpEMEHHBIC TIPEJICTABICHUS O TeHE M TeHOME. 3aKOHOMEPHOCTH
HACJEACTBEHHOCTH, WX  IUTOJOTHYECKHE OCHOBBI.  3aKOHOMEPHOCTH  HACJIeIOBaHMUSI,
ycraHoBieHHble [. MeHaenemM, HX [HUTOIOTUYECKHE OCHOBHI (MOHO- W JUTHOPHIIHOE
ckpeuuBaHue). 3akoHsl T. MopraHa: CLEMJIEHHOE HACIEJOBaHUE NPU3HAKOB, HapyLIEHUE
cuerieHus: reHoB. [enermka mona. HacnemoBaHue TPHU3HAKOB, CIEIUICHHBIX C TOJIOM.
BzaumopeiictBie TeHOB. [I'eHOTHHI KakK IIeIOCTHAs cucTeMma. | 'eHeTwka denoBeka. MeTombl
W3y4YeHUsT TEHETHKU 4eNloBeka. PemeHune reHerndeckux 3aaad. (CocTaBieHHE CXeM
CKpeIIMBaHUsA. 3aKOHOMEPHOCTH W3MeHYMBOCTU. HeHacnenactBeHHass (MOAH(UKAIMOHHAS)
n3MeHYMBOCTh.  Hopma  peakmmm.  HacnenctBeHHass  W3MEHYMBOCTB:  MYTallMOHHAS,
KoMOWHaTUBHAs. BUIbI MyTalnii 1 UX TPUYUHBI. 3HAYEHNE U3MEHYMBOCTH B )KM3HU OPTaHU3MOB
Y B DBOJIIOIUH.

3HaueHue TEeHeTHKHU JIsi MeAWIMHBI. HacnencTBeHHble OOJE3HU UYeloBeKa, UX MPUYUHBL,

HpOCbI/IJ'IaKTI/IKa. BpeﬂHOG BJIMAHUEC MYTAr€cHOB, aJIKOTr'OJid, HApPKOTHUKOB, HHUKOTHMHA Ha



TCHETUYECKUM anmapar KIETKHA. 3aluTa Cpeibl OT 3arpsA3HEHHs MyTareHamu. BrelaBieHue
HCTOYHHUKOB MYTAareHOB B OKpYXaroIlel cpelie (KOCBEHHO) U OLICHKa BO3MOYKHBIX MOCIIEICTBUH
X BIUSHHUSA Ha COOCTBEHHBII OpraHu3M.

Cenexuus, ee 3amauM M npaktuueckoe 3HadeHue. Bxman H.M. BasunoBa B pa3Burue
CEJICKLIMH: YYEHHE O LEHTpaX MHOrooOpas3us U MPOUCXOKIACHUS KyJIbTYpHBIX PacTE€HUI, 3aKOH
TOMOJIOTMYECKUX PSIOB B HACJIEICTBEHHOM M3MEHYMBOCTH. MeETOAbl CEIeKIMM M HX
T'€CHCTUYCCKUE OCHOBBI. MeTOI[LI BBIBCJICHUS HOBBIX COPTOB paCTGHHfI, nopoa J>XMUBOTHBIX,
mTaMMOB MHUKPOOPraHU3MOB. 3HayeHUe T'ECHETUKU JUIA  CCJIICKIIUH. brnonornueckre OCHOBEI
BBIPALIMBAHUS KYJbTYPHBIX PACTEHUN U TOMAIIHUX )KUBOTHBIX.

buorexnonorus, ee Hanpasinenus. Kilerounas u reHHas MH)KEHEpHs, KIIOHUpoBaHue. Poip
KJIETOYHOM TCOpPHUU B CTAHOBJICHUU U PA3BUTHUHN OMOTEXHOJIOTHH. 3HAYEHNE OMOTEXHOJIOTHH JIIsL
pa3BUTHSA  CEJIEKLIMH, CEJIbCKOTO XO35AHCTBAa, MHUKPOOMOJIIOTMYECKON IPOMBILIIEHHOCTH,
COXpaHEeHMs reHO(OH/IA IUIaHeThl. DTUYECKUE ACIEKThl Pa3BUTHUS HEKOTOPHIX MCCIIEOBAaHUN B

OMOTEXHOJIOTHH (KJIOHI/IpOBaHI/Ie YCJIOBCKA, HAITPABJICHHBIC N3MCHCHU FCHOMa).

Pasnen 4. Cucrema u MHOroo0Opa3ue OPraHMn4ecKoro Mupa

Mmuoroo6pa3ue opranm3moB. 3HaueHue padbot K. Jluanes u XK-b. Jlamapka. OcHOBHBIC
CUCTEeMaTHYeCKue (TaKCOHOMMUYECKHE) KaTeropuM: BHJ, pPOJ, CEMEHUCTBO, OTpsiA (HMOPAIOK),
KJIacc, TUII (OTeN), apCTBO; UX COMOAYUHEHHOCTb.

Bupycel — HekiierouHble (QOpMbl KU3HH. Mepbl NPOPUIAKTHKU PACIPOCTPAHECHUS
BUPYCHBIX 3a00JI€BaHUH.

[MapctBo baktepuu, crpoeHue, KHU3HEACSITEIBbHOCTb, Pa3MHOXKEHHUE, pOJIb B IPHUPOJE.
baktepun — Bo3OymuTenu 3a0oieBaHMN pacTeHUM, >KUBOTHBIX, uenoBeka. [Ipodumaktuka
3a00JIeBaHUM, BBI3BIBAEMBIX OAKTEPHUSIMHU.

[HapctBo ['pulObI, cTpoCHUE, KU3HEAECATEIHLHOCTh, pPa3MHOKEeHHE. Vcronp30BaHue TpuboB
JUIs TIOJy4YeHHs] NPOAYKTOB INUTAaHUS U JIeKapcTB. Pacno3HaBaHWE CHETOOHBIX M SIIOBUTHIX
rpu6oB. JInmaiHuky, X pazHooOpa3znue, 0COOEHHOCTH CTPOEHUS U KU3HEAesATeIbHOCTH. Poib B
MpHUPO/ie TPUOOB U JTHUIIAHHUKOB.

[HapctBo Pacrenusi. CtpoeHue (TKaHW, KIETKH, OPTaHbl), JKU3HEACATEIbHOCTh U
pPa3MHOXKEHHE pACTUTENIHOTO OpraHu3Ma (Ha TMpUMEpPe TMOKPHITOCEMEHHBIX PACTEHUN).
Pacnio3HaBanue (Ha pUCYHKax) OpraHoB pacTeHuid. MuoroobOpasue pacteHuil. OCHOBHBIE
otaensl pacteHui. Kitaccel MOKPBITOCEMEHHBIX, POJIb PACTEHUH B IPUPOJIE U )KU3HH UEIIOBEKA.

[{apctBO *UBOTHBIX. OJHOKJIETOYHBIE U MHOTOKJIETOYHBIE JKUBOTHBIE. XapaKTepUCTHKA
OCHOBHBIX THUIOB O€CIIO3BOHOYHBIX, KJIACCOB WIEHUCTOHOTMX. (COOEHHOCTH CTPOEHUS,

KU3HCACATCIIBHOCTH, Pa3MHOXKCHUS, POJIb B IIPUPOJAC U KU3HU YCIIOBCKA.



XOpIoBbIE KUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KJIacCOB. PoJb B MpuUpoOAE U KU3HU

yenoBeka. Pacrio3HaBaHue (Ha pUCYHKaX) OPraHOB U CHCTEM OPTaHOB Y KUBOTHBIX.

Paszgen 5. Opranusm 4ejioBeKa U €ro 310pOBbe

Tkanu. CTpoeHME M KU3HEIEATEIBHOCTb OPraHOB M CHUCTEM OpPraHOB: IHULIEBapEHUS,
NbIXaHUs, BblIENIeHUs. Pacio3HaBaHue (Ha pUCyHKaX) TKaHEH, OpPraHoB, CUCTEM OPTraHOB.

CrpoeHHE M KU3HEAEATEIbHOCTH OPraHOB M CHCTEM OPraHOB: ONOPHO-IBUTAaTENIBHOM,
IIOKPOBHOM, KpoBooOparieHusi, jauMdoorroka. Pa3mMHOXeHMEe M  pa3BUTHE 4YellOBEKa.
PacnioznaBaHue (Ha pUCYHKax) OpraHOB U CUCTEM OPraHoB.

Buytpennsas cpema opraHusma uyenoBeka. ['pynmnel  kpoBu. llepenmBanue KpoBH.
Nmmynuter. OOMEH BeLECTB U MPEBPALEHNE SHEPTUHU B OpraHU3Me 4eI0BeKa. BUTaMUHBI.

HepBHass u »5»HIOKpUHHas cucreMbl. HeliporymopanbHas peryisiius IpOLECCOB
AKHU3HEIESATEIbHOCTH OpraHiu3Ma Kak OCHOBA €ro LEJIOCTHOCTH, CBSI3U CO CPENloi.

Amnanmzaropsl. Opransl 4yBCTB, UX pojb B opranuzMe. Ctpoenue u ¢yHkuuu. Bricmas
HepBHas JeATenbHOCTh. CoH, ero 3HadeHue. Co3HaHue, NaMATh, SMOLMM, PEYb, MBILUICHUE.
OcoOEeHHOCTH MICUXHMKH YeJIOBeKa.

Jluynass w oOmIeCTBEHHas TUTHEHa, 3J0pPOBBIM 00pa3 ku3HU. [Ipodunakrtuxa
MHQPEKIMOHHBIX ~ 3a00JIeBaHUil  (BUPYCHBIX, OaKTEpUaNbHBIX, TPHUOKOBBIX, BBI3BIBAEMBIX
KHUBOTHBIMH). [IpenynpexxaeHue TpaBMaTu3Ma, IpPUEMbl OKa3aHUsA MEPBOM  MOMOIIH.
Ilcuxnyeckoe u  ¢usnyeckoe 310poBbe 4yenoBeka. DakTopsl 370pOBbs  (AyTOTPEHMHT,
3aKaJMBaHME, JBUTaTelbHasi AakTUBHOCTb). @akTopel pucKka (CTpecchl, TUIOAUHAMMSI,
nepeyToMJIeHue, IepeoxiaxaeHue). Bpeansle U moje3Hble NPUBBIYKU. 3aBUCHUMOCTb 3/I0POBBS
YeJIOBEKa OT COCTOSIHUA OKpyxaroei cpensl. CobtoeHne CaHUTapHO-TUTHEHUYECKUX HOPM U
IIPaBUII 37J0POBOro 0Opaza xHu3HHU. PernpoaykTUBHOE 3/10poBbe yenoBeka. [locneacTBus BIUSHUS

AJIKOT'0JId, HUKOTHHA, HAPKOTHYCCKUX BCIICCTB HA PA3BUTUC 3apOJbIlIa YCJIOBCKA.

Pa3nes 6. DBosronus »KUBOH NMPUPOABI

Bun, ero xpurepuu. [lonynsiuust — CTpyKTypHasi €IMHUIIA BUJIA U DJIEMEHTApHAs €IUHUIIA
sBomorK. Mukpospomonus. OOpa3oBaHue HOBBIX BHIOB. CrocoObl BHA000pa30BaHMUS.
CoxpaHeHnue MHOrooOpa3usi BUI0B KaK OCHOBA yCTOWYMBOCTH OHOC(EpBI.

Pa3zBuTne »SBOJIOUMOHHBIX HWJEW. 3HAYEHUE OSBOMIONUOHHOW Teopun Y. JlapBuHa.
B3auMocBs3p ABWOKYIMUX CUI 3BOJONHH. DOPMBI €CTECTBEHHOTO OTOOpa, BHUIBI OOpPHOBI 3a
cymectBoBaHue. CHHTETHUYECKAash TEOpHs HBOJIOLUH. DJIeMEHTapHble (DAKTOPbI HBOJIOLMH.
UccnenoBanust C.C. YerBepukoBa. Ponb 3BOMOLMOHHOW Teopun B  (opMHUpOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOUM KapTUHBI MUpA.

[oxa3arenbcTBa JBOJIIOLUU KUBOU [IPUPOABL. Pesynprarsl SBOJIIOLUU:



MPUCIIOCOOJIEHHOCTh OPTAaHU3MOB K Cpejie OOMTaHUsI, MHOT000Opa3ue BUIOB.

Makpoossomorus. Hanpasnenust u iyt sBomtonuu (A.H.Ceseprio, U.W.I1Imanbraysen).
Bbuonornveckuii mporpecc u perpecc, apomopdo3, MIHOATANTAIM, AereHepanus. [IpudauHbl
OMOJIOTMYECKOTO Tporpecca u perpecca. [ umore3sl BOSHUKHOBEHUS KU3HU Ha 3emie. OCHOBHBIC
apoMop(h03bl B 3BOJIOLUN PACTEHUN U )KUBOTHBIX. Y CJIO)KHEHHUE JKUBBIX OPraHU3MOB Ha 3eMJIe B
MIPOLIECCE IBOTIOIUH.

[TpoucxoxaeHue yenoBeka. YenoBek Kak BUA, €r0 MECTO B CUCTEME OPraHU4YECKOI0 MUpA.
I'nmore3sl MMPOUCXOKACHUA YCIOBCKAa COBPCMCHHOI'O BHAA. ILBI/I)KYH_[I/IC CHJIBI M DTallbl
ABOJIIOLIMHU YeloBeKa. UelloBeuecke packl, UX reHeTUYecKoe poAcTBO. buoconnansHas npupoaa

YCJIO0BCKa. COHI/IaHBHaH " IprupoaHaA CPEAbl, adallTallii K HUM YCJIOBEKA

Pa3pnen 7. JxocucTeMbl U MPUCYLIME UM 3aKOHOMEPHOCTH

Cpenpl oOuTaHMsI OPraHU3MOB. JKOJIOTHYECKHE (DAaKTOPBI: aOMOTHYECKHE, OMOTHYECKHUE,
AHTPOTIOTEHHBIC ()AaKTOPHI, UX 3HAYCHUE

Dxocucrema (OHMOreoleH03), €e KOMIOHEHTHI: MPOYLIEHThI, KOHCYMEHTHI, PEAYIIEHTbI, UX
poib. BumoBas u mpocTpaHCTBEHHAs! CTPYKTYpPBI dKocucTeMbl. Tpoduueckue ypoau. Llenu u
CeTH TUTaHWsI, UX 3BeHbs. [IpaBmia 3konmormdeckor nmupaMuasl. CocTaBICHUE CXEM Tepeaadn
BelIeCTB M dHepruu (uemeidl mnwmtanus). Pa3HooOpasume sKocucteM (OHOreoIeHO30B).
Camopa3BUTHE M CMEHA 3KOCHUCTEM. YCTOHYMBOCTD M JIMHAMHKA JKOCHCTEM. buosjorudeckoe
pasHooOpa3ue, CcaMOperyiisiiiusi W KpPYroBOpPOT BEIIECTB — OCHOBA YCTOMYMBOTO Pa3BHUTHS
9KoCcUCTeM. [IpHUYMHBI YCTOWYMBOCTH M CMEHBI KOCHUCTeM. VI3MEHEHHsI B JKOCUCTEMax IIOJ
BIIUSTHUEM JICSITEIILHOCTH 4YeJIOBEKa. ATPO3KOCHCTEMBI, OCHOBHBIE OTIUYHS OT MPHPOIHBIX
KOCHCTEM.

buocdepa — rnobanbHas skocuctema. Yuenue B.M. Bepuanckoro o 6uocdepe. XKusoe
BelecTBO, ero ¢pyHkuu. OcoOEHHOCTH pactpesenieHuss Ouomaccel Ha 3emie. buonornyeckuii
KpYroBOpPOT W MpPEBpalIeHUE dHEPTuu B Omocdepe, poiib B HEM OPraHU3MOB Pa3HBIX IAPCTB.
Opomrorust  Ouocdeprl. I'mobanbHble H3MEHEHHsT B Ouocdepe, BBI3BaHHBIE EATEIHHOCTHIO
YelnoBeKa (HapylleHHEe O30HOBOTO JKpaHa, KUCIOTHBIC JO0XKIU, MApHUKOBBIM 3 ekt u map.).

[IpoGnembl ycTOMUNBOTO pa3BUTHS OHOCHEPHI.

PexoMeHnayemasi iuTepaTypa 1o XuMUH

e EMHBINA TOCYIapCTBEHHBIM HSK3aMeH. Xumusa: CIpaBo4HbIE MaTepHalbl, KOHTPOJIBHO-
TPEHHUPOBOUYHBIC yIpakHeHUs, pacueTHble 3amaun / KocoBa O.}O. Eroposa JLJI. — 2-¢ m3x.,
ucnp. — Yensbunck: Barmsaa, 2005. — 409 c.



e Xumus. [Tocobue penerutop st nocrynaroniux B By3sl. [lox pen. A.C. Eroposa.
PoctoB-na-Jlony: @enuke. 2016-2019.

e Ky3pmenko H.E., Epemun B.B., [lonkoB B.A. Hauana xumuu. CoBpeMeHHBIN KypC I
MOCTYMAIOUINX B BY3bI. - M.: Dk3amen, 1998-2006.

o Jlugun P.A., Monouko B.A., Auapeesa JI.JI. Xumus. [ MIKOJIbHUKOB CTapIINX
KJIACCOB W MOCTYIAMKX B By3bl. M.: JIpoda, 2001;

e Jlesutuna T.I1. CipaBouHuK 110 opranudeckoit xumun. Cno6: [Tapurer, 2002; XomueHKO
I'.I1. Xomuenko W.I'. [Tocobue mo xumuu 11 moctynaronux B By3sl. M.: HoBas Bosna, 2000.

¢ Ky3pmenko H.E., Epemun B.B., [Tonkos B.A. Hauyana xumun. CoBpeMeHHbBIN Kype AJIs

MOCTYIAOIINX B BY3bL. - M.: Dk3amen, 1998-2006.

e Ky3pmenko H.E., Epemun B.B., [TonkoB B.A. XuMust 1Jis1 IKOJIBHUKOB CTAPIINX
KJIACCOB W MOCTYIAKIIKX B BY3bL. - M.: JIpoda, 1995-2000; Mup u o6pazoanue, 2004.

e Ky3pmenko H.E., Epemun B.B. 2500 3a1a4y no XumMuu Jj1s1 IIKOJILHUKOB U
abutypueHTos. - M.: Mup u o6pazoBanue, 2004.

o Xumusa. @opmynsl ycriexa Ha BCTynuTenbHbIX sk3amenax /Ilon pen. H.E.Ky3pMenko u
B.N.Tepennna. — M.: U31-Bo Mock.ynuBepcuteta, 2006.

o Xumusi: CripaBounsie Matepuansl / [Tox pen. FO.J1. TperbskoBa. - M.: Actpens, 2002.

e Epemuna E.A., PeoxoBa O.H. KpaTtkuii cipaBoYHHK 110 XUMUU JJIs HIKOJIBHUKOB. - M.
Mup u obpazoBanue, 2002-2006.

e Xumusi. bonbIol cripaBOYHMK /IS IKOJBHUKOB U mocTymnaonmx B BY3s1. - M.: [Ipoda,
1999-2001.

¢ Kyspmenko H.E., Epemun B.B., Uypanos C.C. CO0pHUK KOHKYPCHBIX 3334 [10 XUMUU. -
M.: Ok3amen, 2001, 2002, 2205.

o Opumantia M. Xumus B aeiicteuu. B 2-x 4. - M.: Mup, 1991, 1998.

Pexomennyemas aurepatypa no 0MoJIoruu

a) OCHOBHAsI JIUTEpPaTypa:

1. bornanona T.JI., Cononosa E.A. buonorus. CipaBOYHHK AJIs IKOJEHUKOB U TIOCTYTMAIOIINX
B By3bl. PI'OC. M.: Act-nipecc, 2018. 816 c.

2. Poxnos B.C. EI'D. buonorus: TMoBsle 3k3aMeHallMOHHbIe BapuaHThl: 30 BapuaHToB. M.:
2018. 368 c.

3. CapoBuuuenko lO. A., Honuesa A. 0., Topranos A.B. EI'D. Dkcnpecc-noaroroska (B
cxemax u tabnuimax). M.: Okcmo-tipecc, 2018. 304 c.

4. TepemoB A.B. buonorus. buonornueckue cucrempl u mporecchl. 10 kimacc. yueOHUK st
0011e00pa3oBaTeNbHBIX OpraHu3aIuii: yriayoneHHelii ypoBeHb) / A.B. Tepemos, P.A.
[Terpocoga. 8- u3a., crep. M.: Maemo3suna, 2019. 400 c.



TepemoB A.B. buonorus. buonornueckue cucrempl U mporecchl. 11 kimacc. yaeOHUK AJis
0011e00pa3oBaTeNbHBIX OpraHu3aIuii: yriayoneHHelii ypoBeHb) / A.B. Tepemos, P.A.
[Terpocosa. 9-¢ u3a., crep. M.: Maemo3suna, 2019. 399 c.

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

Nonnesa A.1O., Topranos A.B. buosnorus B Tabaumax u cxemax. M.: Okemo-nipece, 2018.
320 c.

. Kamunora I'.C., [lerpocoBa P.A., Hukumoga E.A., Otnmuuynuk. EI'D. buonorus/ ®UIN. M.:
HNurennext-uentp, 2010. 256 c.

Kpspkanosckuit B.I'., bunuu [".3. buosorus nis nocrynaromnux B By3bl. PoctoB Ha JloHy:
®ennkc, 2018. 1088 c.

MumakoBa B.H. TlogroroBka xk EI'D mo Ouonoruu (IeMOHCTpPAIMOHHBIM BapHaHT U
TPEHUPOBOYHBIC 3aaHus 4acTH C C 3JIEMEHTaMH OTBETOB): Y4eOHO-METOIUYECKOE ITOCoOue /
B.H. Mumakosa, H.A. CuBoxene3oBa. OpenOypr: Uznarensckuii nentp OT'AY, 2013.

118 c.

ComnoskoB [I. EI'D no 6uonoruu. [Ipaktudeckas moAroToBka. 4-e¢ uzj, nepepad. u gomn. M.:
BHYV, 2017. 640 c.

. UeobsmmeB H.B., I'y3ukoBa I'.C., JIazapesa FO.b, Jlapuna C.H. buonorus. Hoeiimuit
cnpaBoyHHK. M.: MaxaoHn, 2007. 512 c. (a5 MKOJbHUKOB U aOUTYpUEHTOB).



JleMOHCTPALIMOHHBIH BAPHAHT TECTA
Xumus

1. Kakyro 351eKTpOHHYIO0 KOH(PUTypalio HMEeT aToM Har0oJiee akTUBHOI0 MeTasuia’?
Br16epute ouH OTBET:

a 1522522963523 pl
b, 1522522pl

c. 152252

q. 15225229635l

2. B psiiy XUMHUYECKUX JIEMEHTOB Na — M q— Al — 51
BriGepute oquH OTBET:

d. YMCHBIIACTCS YHUCIIO IPOTOHOB B s JIpax aTOMOB

b. YBCIUYUBANOTCA paAuyChbl aTOMOB

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

3. CoelMHEHUSIMH C KOBAJICHTHOM MOJISIPHOM M KOBAJICHTHON HETIOJISIPHOMN CBS3BIO SIBJISTFOTCS
COOTBETCTBEHHO BriOepuTe OJIMH OTBET:

a. BOJIa ¥ CEPOBOIOPO/T
b. aMMuak u BoAOpO
C. OpoMHI KaJist U a30T
d. kucrmopo u MeTaH

4. B cOeTMHEHHUSIX PH 3:P 205,H 3P O3 dochop uMeeT cTereHn OKUCIICHUS,

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 KaxKkoM pSII[y XUMHUUYCCKHEC DJICMCHTBI pacnonomeHH B nops[zu(e yCI/IJ'IeHI/ISI MCTAJIJIIMYCCKUX
CBOIICTB?

Br16epute ouH OTBET:

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

6. Coub 1 mIesT09b 00pa3yroTCs MPU B3aUMOJCHCTBHH PaCTBOPOB
Bri6epute o1H OTBET:



. K,CO5 ,Ba(OH),
b. H3PO4y KOH

c. AlCI3 y NaOH
g MgBr, NagPOy

+Hq0 +C Oy
7. B cxeme npeBpalleHuit Ca &+ X 1 X 2 BemectBamu «X 1», «X2» ABIAIOTCSA
COOTBETCTBEHHO. BriOepuTe oauH OTBET:

2 Ca0,CaCOq
,, Ca(OH),,CaCy
) Ca(OH)z,CaCO3

4 Ca(OH),,CaO

8. K denomnam otHOCHTCS BemiecTBO, (hopmyrna KOTOporo... Beibepute oguH oTBeT:

a CeHy—OH
h. CeH13—OH
o CeHy—O—-CHg
. CeHy—CHg3

9. Jlns1 yBeIMYEHHUSI CKOPOCTH B3aUMOJICHCTBUS JKeJe3a ¢ XJIOPOBOIOPOTHON (COIISTHOM)
KHCJIOTOM ciieyer ... BeiOepure ouH OTBeET:

a. 100aBUTh UHTUOUTOP

b. moBeIicuTh HaBiIEHKE

C. TOHU3UTH TEMIIEPATYPy

d. yBenmuunth koHneHTpanuio HCI

10. i3MeHeHne TaBIeHHUS CMEIAeT PAaBHOBECHE B CHCTEME
BriOepure oauH OTBET:

: —
2 Hoyy+ Sy <— HoSqy

- —
b. 3H2(r) o7 N)_(r) L 2NH3(r)
¢ Nogy + Oxry <— 2NOQyy

d. Hyy+ Clyry <= 2HCl )

11. OxucnurenbHble cBoWicTBa okcuA cepsl (IV) mposiBiseT B peakuuu
Bri6epute o1H OTBET:

SO9+2H S =35+2H 0



' SO4+NaOH = Na HSO4

a.
o, SO9+Br,+2H 0O =Hy50,+2HBr
C
d. 2502+02 p— 2503

12. Cpena pactBopa KapOOHaTa KaJust
Bribepure oauH OTBET:

a. HeWTpaiabHas
b. xucnas

C. cnabokucias
d. menounas

13. IlpeBpamienue Oyrana B OyTeH OTHOCUTCS K pEeaKIuu
BriOepure oauH OTBET:

d. JeruapaTanuu
b. neruapupoBanust
C. n3oMepH3aluu
d. moiuMepu3aLu

14. OCHOBHBIM IPOJYKTOM PEAKIUHU XJIOPITaHa ¢ M30BITKOM BOJIHOTO PACTBOpA THAPOKCHIA KU
aBisieTca BoiOepure ouH OTBET:

€. 9THJIAT KaJus

f. aTmien

g.9TaH

h. sTHnOBBIA ciUpT

15. BemutecTBOM, HEAJOBUTBIM JJIs1 YEJIOBEKA, SIBIISIETCA
BriOepure oauH OTBET:

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

16. TMonumponuiieH MOTyYar0T U3 BEMeCcTBa, GopMyJia KOTOPOTO
Bri6epute oauH OTBET:

CH3—-CH,—CHjg

a

. CH=CH

. CHy=CH—CHjy
o. CHy=CHy

17. B pe3ynbrare peakiyu, TEPMOXUMHUECKOE YpaBHEHHE

KOTopoﬁCZHSOH+3O2 % 2COQ+3H20+1374 kJx, BeIICTHIIOCH 687

KI[)K ternoThl. KommuecTBo BCIICCTBA 3TaHOJIA paBHO BBI6CpI/ITC OJMH OTBCT:



a. 1 moab
b. 1,5 Moib
c. 0,5 monb
d. 2 moas

18. YcraHoBHTE COOTBETCTBUE MEKY Ha3BaHHEM OPraHUYECKOIO COSIMHEHUS U KIIacCoM, K
KOTOPOMY OHO IIPUHAJJIEKUT.
1. Cnoxubie 3¢upsl
AMUHOKUCIIOTBI
IIpocTeie 3¢upsl
KapOoHoBbIie KHUCTOTHI
Cnuptsl
VYri1eBo10pObI

ISR S

a) 1,2-mumeTnadeH3o
b) rekcanon-3

C) cTupoi

d) mermapopmuar

19. YcranoBuTe COOTBETCTBHE MEXTY (hOPMYJION BEIIECTBA U IPOJAYKTOM, KOTOPBIA 00pa3yercs Ha
KaTOZE B PE3yJIbTATE DJIEKTPOIU3a €r0 BOJHOIO pacTBOpa.

1. 3onoro

2. Prytp

3. Kucnopon
4. Bopgopon

5. Pybunuit

6. AmoMuHHN
a) AICls

b) Hg(NOs3)2

¢) RbOH

d) AuCls

20. YcraHOBUTE COOTBETCTBHE MCKIAY CI)OpMyJIOﬁ COJIM U MOJICKYJIIIPHO-MOHHBIM YPABHCHUCM

ruapoJjms3a 3TOH COJIH.
1.CO3>" + H,0 5 HCO;™ + OH-
2. CHsC00™ + H,0 S CH3COOH + OH™
3.NH,* + H,0 S NH3*H,0 + H*
4. Cuz* + 2H,0 S Cu(OH)2 + 2H*
5. Cuz* + H,0 5 Cu(OH)* + H

a) K2COs
b) CHsCOONa
¢) (NH4)2SO04
d) CuSOs

21. AnkeHBI B3aUMOJICHCTBYIOT C: BriOepute
OJIMH WJTH HECKOJIBKO OTBETOB:

a. NaOH



b. [Ag(NH3)2]OH
c. Cu(OH)2
d. KMnOs(H+)
e. Bra(p-p)
f. Ca(OH)2
22. YCTaHOBUTE COOTBETCTBHE MEX Y (DOPMYJION BEIIECTBA M peareHTaMH, C KaXKIbIM U3
KOTOPBIX OHO MOXKET B3aUMOJICHCTBOBATb.
NaOH, HNO3, FeCl;
HCI, Cu, SO3
CuO, Na,CO3, Cl,
Na, H2804 (KOHH.), HCI
0., CH50H, E‘AQXNH;;)Z]OH
Cu(OH)2, NaCl, Ag
C2HsCOOH
CsHsOH
c) C2HsOH

d) C2HsCHO

ORI el N

23. I'roko3a BCTyIaeT B PEAKIIHIO C:
Br16epuTe 01H MM HECKOJIBKO OTBETOB:

a. KOH

b. NH3

c. Na2COs

d. Cu(OH)2

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

24. Macca coiu, KOTOpast BBOJAUTCSI B OPTaHU3M IIPH BIUBaHUU 353 T (HU3HOIOTHIECKOTO
pactBopa, coaepxkauiero 0,85% mno macce moBapeHHOU COIM, paBHA r. (3anuimTe Yucio
C TOYHOCTBIO JI0 LENbIX, 0€3 YKa3aHUs €IUHULl U3MEPEHMUS. )

25. Tlpu B3aumogpeiicteum 19,2 r maraus u 24,8 T pochopa odpasyercs pochun maraus Mmaccon
r. (3anuIuTe YMCI0 C TOYHOCTHIO JI0 JAECSThIX, 0€3 yKa3zaHUs €IMHUIl U3MEPEHHUSL. )

Oo0pa3sen Tecta
buoJsorus

1. PaccmoTrputre mHpeasioKEHHYIO CXeMy KiacCH(MKalUu BUAOB MMMYHHMTETa. 3aluIINTE B
OTBETE MPOIYILIEHHBIH TEPMHUH, 0003HaYEHHBIN Ha CXEME BOIIPOCUTEIbHBIM 3HAKOM.

Hymysurer
EcrecTBEHHRIN HcxycTBeEREIHA
2 [TpuoGperesHui AXTHBHBIA ITaccuBEBIH
(mocste Goyesun) (non peiicrBHeM (mon pmeficTaMem
BAKIIMHEI) CHIBOPOTKH)




OTBeT:

2. Kakwue BemiecTBa, COTJIaCHO OMOXUMHUYECKOW TEOPUHM MPOMCXOXKICHHUS JKU3HH Ha 3emiie

BXOJIMJIA B COCTaB aTMOC(hephi?
BoiGepuTe 0MH HITH HECKOIBKO OTBETOB:
a. cepa, pocdop

b. KUCIIOpOa, aMMHUAK

C. BOJIOPOJI, aMMHAK

d. mapbI BojibI, YIIICKUCIBIH a3

€. MCTaH, IMapbl BOJbI

3. B monexyne JIHK Ha om0 IUTO3MHOBBIX HyKJIeoTuA0B mpuxonutcs 18%. Ckonbko %

tumuHa cogepxkurcs B 3toi JIHK? B oreer 3anummute TOJIBKO cooTBeTcTBYyIOIIEE YUCIIO.

OTtBeT:

4. B Kakux CTPYKTypax KJIETKH 3YKapHOT JIOKaJIu30BaHbl MoJsieKyibl JIHK?

Br16epuTe 01H UM HECKOJIBKO OTBETOB:

a. MHUTOXOHAPUAX

b. nurormasme
C. TU30CcOMax

d. simpe

€. XJIOpOIUTIacTax

f. pubocomax

5. VcraHoBHTE COOTBETCTBHE MEXKAY Ipoueccamu oOMmeHa BCOICCTB MW €TI0 BHIOM

SHEPTreTUYECKUI WIN MJIACTUYECKUH.
cUHTE3 OEIKOB

pAacIIIeTUICHHE TUTATEIIbHBIX BEIICCTB
obpazoBanne [IBK

obpazoBanue 36 mosekyn ATO

cunre3 nPHK na JIHK

TJINKOJIN3

OTBeT:

OTtBert:

OTtBeT:

OTtBer:

OTtBert:

OTtBer:




6. Kakoii mporieHT oco0elt 4ajioii MacTh MOYKHO TIOJIYYHUTh TP CKPEIIMBAHUU KPYITHOTO POTaTOro
ckoTa KpacHo# (AA) u Genoii (aa) MaCTH PHU HETIOJTHOM JIOMUHHUPOBAHUH/

OTtBeT:

7. Boeibepute TPU BepHBIX OTBETA M3 MIECTH M 3aMUIIUTE ITUGPHI, 1O KOTOPHIMH OHU YKA3aHBI.
Uem xapaktepusyercs reHOMHasi MyTarius?

BriGepuTe 01uH MM HECKOJIBKO OTBETOB:

a. U3BMEHEHUEM HYKJICOTUIHOU nocinenoBarenbHocTy JJHK

b. yTpartoii 0gHOI1 XpOMOCOMBI B JJUIIIOUTHOM Habope c.

M3MEHEHUEM YHCIIa XPOMOCOM B KapUOTHIIE

d. u3MeHeHHneM CTPYKTYpbl CHHTE3UPYEMbIX OEIIKOB

€. YIBOGHHUEM Y4acTKa XpPOMOCOMBI

f. KpaTHBIM yBEIMYEHUEM YUCIIA XPOMOCOM

8. YcTaHOBHUTE COOTBETCTBHE MCKAY XapaKTepHCTHKOﬁ rameTorcHesa u €ro BUAOM: OOICHE3 U1
CIICPMATOI'CHE3.

00pa3yroTCsl HAPABUTEIIBHBIC KIICTKH OTger:

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

OTtBerT:
oOpa3yeTcs 0JIHa KpyIHas MOJIOBasi KJIeTKa OTtBer:
00pa3yroTCs MOABUKHBIE TAMETHI OTtBer:
(hopMHUpyeTCss MHOTO MEJTKUX TaMeT OtBer:

9. Bupychl SBISIOTCS Mapa3uTaMu, KAKUX DYKaPHOTHYECKUX KIETOK?
BeiGepuTte o1MH HITH HECKOJIBKO OTBETOB:

a. JKUBOTHBIX

b. Ipyrux BUpycoB

c. Oaktepuit

d. rpu6oB

e. bakTepuodaron



f. pacTenuit

10. VYcraHoBUTE COOTBETCTBHE MEXAY HpPHU3HAKOM M KiaccoM KUBOTHBIX (IITumsl wnm
Muekonuraromue), uist KOTOPOTO OH XapaKTepeH.

bopMupoBaHUE BO3YIIHBIX MEIIKOB
o0pa3oBaHME [IEBKU

pa3BHUTHE HA TEJIE BOJIOCSIHOTO MOKPOBa
HAJIMYKME B KOXKE MIOTOBBIX XKeJe3
HAJIMYUE KOMTYMKOBOM KEJIe3bl

pa3BHUTHE y OOJBIIMHCTBA IJIAIICHTHI

OTBeT:

OTBeT:

OTtBeT:

OTBeT:

OTBeT:

OTtBeT:

11. Ycranosure MMOCJICAOBATCIIBHOCTE PACIIOJIOKCHHUA CHCTCMATHYCCKUX TAaKCOHOB PACTCHUA,
Ha4YrHas ¢ CaMOro KpynHoro TakCoHa. 3anumure COOTBCTCTBYIOLIYIO ITOCICAOBATCIIBHOCTD III/I(l)p

1) ITokpeITOCEMEHHBIC;
2) MATIiK JTyrOBOM;
3) Pacrenus;

4) OHOI0JIbHBIE;

5) MATuK;

6) 3:1aKoBbIE.

OTtBer:

12. BeiOepure Tpu NpaBWIBHBIX OTBETA.

IIJIOCKOCTOIINA MOXKET ITPUBECTU
BLI6epI/ITe OJWH NI HECCKOJBKO OTBCTOB:

a. HoleHue o0yBH Oe3 kalbiayka B IETCTBE

K wuckpusnenuto

b. mocTossHHOE HOLIEHHE TAKECTEH B OJTHOM pyKe

C. HapyIIEHHE PeKUMA MU TAHHS
d. akTUBHBII 00pa3 KU3HU
€. CTpeccoBasi CUTyalus

f. cmaboe pa3BUTHE MBIIIIIT

IMO3BOHOYHUKA HJIM PA3BUTHUIO



13. YcranoBHUTE COOTBETCTBUE MEXAY (PYHKIMEH OT/Iea HEPBHOM CUCTEMBI YEJIOBEKa U OTJICIIOM,
BBIMOJIHSAOLIUM JaHHYIO (DYHKITUIO (TIPO0ATOBATHIM MO3T MJIM KOpa T'OJIOBHOT'O MO3Ta).

peryiupyer AesITeIbHOCTh CepIeYHO-COCYANCTOM cucteM OTBeT:

COJICPKUT JIbIXaTEIbHBIA LEHTP OrtBert:
OTBEUAET 3a BHIPAOOTKY YCIOBHBIX pedIeKCOB OrBert:
KOHTPOJIMPYET TOHKUE IBUKEHUS MAJIbLIEB OrBert:
aHAJIM3UPYET 3PUTENbHBIE U CIYXOBbIE pa3IpakeHUS OrBert:
3aIlyCKaeT peaklMIo KAl U YNXaHUS OTger:

14. VYcraHoBuTE NpPaBUIBHYIO IOCJIEIOBATEIbHOCTh IPOLECCOB, IPOUCXOALNIMX  IIPH
CBEPTHIBAHUU KPOBH y YEIIOBEKA.

o0Opa3oBaHue mpoTpoMOrHa OTser:
pa3pylieHre TpPOMOOIIUTOB OrBert:
B3aUMO/IeiicTBUE TPOMOUHA ¢ (HPUOPUHOTEHOM OTser:
IIOBPEXKICHUE CTEHKH COCya Otser:
oOpa3oBanHme TpoMOa OrBet:

15. BeiGeputre Tpu QakTopa IBOIIOIMHOHHOIO TMpoIecca, JHACHCTBHE KOTOPBIX BEAET K
BUI000Pa30BaAHUIO.

BriGepuTe 01uH MM HECKOJIBKO OTBETOB:

a. Moau(pUKaIMOHHAS U3MEHUYUBOCTh

b. Guonmornyeckuit perpecc

C. BBICOKAs TUIOJJOBUTOCTH OCOOHN

d. uzonsmus

€. HacJe/ICTBeHHAs U3MEHUYUBOCTh

f. ectecTBeHHBIN 0TOOP

16. YcraHOBUTE COOTBETCTBUE MEXIY OCOOCHHOCTSIMH OHMOJOTHMYECKOW CUCTEMBI U CHUCTEMOM,
JUTSI KOTOPO# 3TH OCOOCHHOCTH XapaKTEPHBI (TIOMYIISAIUS WU BUT).

dJIeMEHTapHas €IMHHIIA SBOJIOIMH B COOTBETCTBUH C CHHTETUYECKON TEOPUEH IBOITIOIUN

OTtBeT:




apcall paClIpOoCTpaHCHHA MOXET 3aXBaTbIBAaTh HECKOJIBKO KOHTUHCHTOB

OTBeT:

pacrmagaercst Ha 6oyee MenKkue, 000CO0IEHHBIE TPYIIITBI

OTtBeT:

BEPOATHOCTD CKPCHIMBAHUA MEXKAY YJIICHAMU I'PYIIIIBI MaAaKCUMAJIbHO BEPOSATHA

OTBeT:

MPEACTABUTEIN MOTYT HUKOTIa HE BCTPEYAThCS B CHUITY M3OJISAIIHH
OTtBeT:

17.  emorpaduyeckuMH TOKa3aTeIsIMU TMOMYJSIIUKA  SBISAIOTCS ... Bribepure
HECKOJIbKO OTBETOB:

a. abnoTrueckue (pakTopsl

b. Tpoduueckas cTpykTypa

C. PO’KJJaeMOCTb

d. 6opnba 3a cyiecTBOBaHHE

€. BO3pacTHas CTPYKTypa

f. miorHOCTH nonyJjAanuunu

OAUH MU

18. YcraHOBHTE COOTBETCTBHE MEXKY IPU3HAKOM OOJBIIOTO IMECTPOTO IATIIA H KPUTEPUEM BHIA

(9KOMOTUYEeCKU MM MOP(OTOTHUYECKHI).

MUy (HACEKOMBIX U UX JUYMHOK) 10OBIBAET U3-TI0]] KOPbI Otser:

npeo6naz[a101ua;1 OKpacCKa OIICPCHUA U3 YCPHBIX U OeJIBIX TOHOB OTtBer:

HaceJsieT Jeca, nap OrtBer:
KJIIOB JIOJIOTOOOPA3HBII OrtBer:
OCEJIbIA BU OtBet:
Ha Jjanax JiBa Majblia HallpaBJeHbl BIEPEe/ U ABa Ha3a]l Otser:

19. Ycranosute MOCJICA0BATCIIBHOCTD IMMPOICCCOB, BEI3BIBAIOIIUX CMEHY 3KOCUCTEM.

MOSIBJICHHE HAKUIHBIX JIMIIAMHUKOB Ha CKaJbHBIX nmopoaax OTtBer:

(dhopMUpOBaHHE TPABSIHOTO COOOIIECTBA OTtBeT:




3aceJieHre TEPPUTOPUN MXAMH U KYCTHCTBIMH JIMIITaHUKAM OTtBeT:

MOSIBJICHHE KYCTApPHUKOB U MOJYKYCTapHUKOB OrtBert:

(dhopMUpOBaHHE JIECHOTO COOOIIECTBA OtBeT:

20. B XVII Beke royutanackuid yuéHbiii BaHH ['e1bMOHT mpoBén onbIT. OH mocajauia HeOOIbIIYIO
MBY B KaJIKy C IOYBOMW, MPEJABAPUTEIILHO B3BECUB PACTECHUE M MOYBY, U TOJBKO MOJUBAN €€ B
TeyeHre HecKoybkux Jer. Cryctsa 5 neT yu€Hblil cHOBa B3Becusl pacteHue. Ero Bec yBenuuumics
Ha 63,7 kr, Bec mouBbl yMeHbImICA Bcero Ha 0,06 xr. OObsicHHTE, 32 CUET YEro MPOH3OILIO0
YBEJIMUEHUE MACChl paCTEHUS, KaKKe BEIIECTBA U3 BHEIIHEH cpebl 00ECIeUUITU 3TOT PUPOCT?

BriOepute 01H WM HECKOJIBKO OTBETOB:

a. Macca pacTeHHS YBEJIMYMIACH 38 CUET MHHEPAJIbHBIX BEIICCTB

b. B mporecce GOTOCUHTE3a M3 BHEIIHEH CPEJIbI MOCTYIAIOT BOJIA U YIIICKUCIIBIN Ta3
C. Macca pacTeHHs YBEIMIHUIIACH 3a CUET BOJIBI

d. Macca pacTeHus yBEIHUMIACh 33 CUET OPraHMYECKUX BEIIECTB, 00pa3yIOUIMXCs B TIpoLecce
¢dorocuHTe3A.

21. IlpounTaiite TekcT «DHIOKpUHHBIE xene3b». Haliaure ommOkyu B MPUBEIEHHOM TEKCTE U
YKa)XUTE€ HOMEpa IPEIJIOKEHUH, B KOTOPbIX OHU chenasbl. 1. IIpu HemocraTke moOCTyIUIEHUs B
OpraHu3M 4YeJoBeKa Hoja HapyllaeTcs CHHTe3 TUpokcuHa. 2. HepocraTodHoe KOJIMYECTBO
TUPOKCHHA B KPOBHU CHHM)Ka€T MHTEHCHUBHOCTb OOMEHA BEILECTB, 3aMEIJISET PUTM CEPAECUHBIX
cokpaieHuil. 3. B nmerckoMm Bo3pacTe HENOCTATOK THPOKCHHA MIPUBOJIUT K OBICTPOMY pOCTY
peOénka. 4. Ilpum M30BITOUHON CEKpeluH IIMTOBHIHOW jKene3bl ociabisercs Bo30yIUMOCTh
HEpBHOW cucTeMbl. 5. @DYHKIMM I[IUTOBUAHOM JKele3bl PEryaupyroTcs KOpoill OonbIux
nonymapuil. 6. MHcynuH npeBpariaet u30bITOK IVIFOKO3bI B IIMKOTEH.

Br16epuTe 01H UM HECKOJIBKO OTBETOB:
a. 4

b.6

C.5

d.3

e.2

f.l

22. B 4éM nposBIsSeTCs YCIOXKHEHNE MTaIOPOTHUKOB M0 CPABHEHHIO C MXaMH? YKaKUTE HE MEHEe
TPEX NPU3HAKOB.
Bribepure o1H WM HECKOJIBKO OTBETOB:

a. INIOSABUJIMCH KOPHHU



b. B iukiie pa3Butusa npeobiagaer cnopodur
C. TIOSIBUJIUCH PU3OHIBI

d. B K€ pa3BUTHA NpeodaagacT raMeTohuT
€. CIIOpBI CO3PEBAIOT B KOPOOOUKE

f. mOSIBHITCH COCYIBI

23. UeM xapakTepHu3yeTcsi OMOJOTHUECKHUI MPOrpece y IMIBETKOBBIX PACTCHHUI? YKaXUTE HE MEHEE
TpEX MPU3HAKOB.

Bri6epute 01H UM HECKOJIBKO OTBETOB:

a. HeBBICOKUM Pa3HO0Opa3ueM MOIYIISIHA

b. npucnocobIEHHOCTHIO K KU3HU B PA3HBIX IKOJIOTUYECKUX YCIOBUSIX
C. Y3KOH 3KOJIOTHYECKOM MIACTUYHOCTHIO d. OONBIINM KOJIUYECTBOM
OSHACMHUKOB

e. 0oJIbIIUM pa3sHO0Opa3ueM NOMyIIALUNA U BUIOB

f. mUpoKkKUM pacceneHrueM Ha 3eMHOM I1ape

24. B npouecce tpancisiiuu yuactBoBasio 30 mosekyn T-PHK. Onpenenute uncino aMuHOKUCTIOT,
BXOJAIIMX B COCTaB CHHTE3MPYEMOTO Oe€jika, a TaKXKe YHCIO TPUIUIETOB W KOJHMYECTBO
HYKJICOTUIOB B T€HE, KOTOPBIH KOJIUPYET ITOT OCIIOK.

Bribepure oiH MM HECKOIBKO OTBETOB:
a. 10 tpuruieros

b. 30 aMMHOKHUCIIOT

c. 90 aMHHOKHUCIOT

d. 30 TpumnneTon

€. KOJIMYEeCTBO HYKJIeoTH10B B rene — 30
f. konnyecTBO HyKJIEOTHI0B B rene — 90

25. Myx4nHa ¢ HOpMAJILHBIM 3PEHHUEM JKEHWIICS Ha KEHIUHE-TAIbTOHNKE (peIiecCUBHBIN TeH d
crernyieH ¢ X-xpoMocomoi). Onpenenure reHOTHIBI POJAUTEIeH U TeHOTUI UX ChiHA. Bribepure
OJIMH WJIK HECKOJIBKO OTBETOB:

a. TeHOTHM OTIIa XDY

b. remotun cerHa XdY



C. TCHOTHUI MaTepu — x9xd
d. rerotun orua XdY
€. TCHOTHUI MaTepu — xPxd

f. reHoTHTI CBIHA XDY

IxaJjia oneHUBaHUA

KomnuectBo IIpaBUJIbHBIX

OTBETOB KonunuecTBo 6amios KommenTapuii
0-15 0-35 HE YJacTBYET B KOHKYpCE
16-50 36— 100 y4acTBYET B KOHKYpCE




