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1. HEJHU U 3AJAYN OCBOEHU A JUCHHUITVIMHBI

1.1. Heabw ocBOeHHUsI TMCUHMILIMHBI (MoayJs) «buoJiorusi» siBjsiercsi GopMHUpOBaHUE Y
CTYJICHTA LIEJIOCTHOTO MBIIUICHUS U TIOHUMAaHUsI 3aKOHOB TIPHUPOJIBI IIyTEM CO3JIaHUsI OMOJIOTHYECKON
KapTUHBI MUDA.

1.2. 3agauu ocBOeHHS TUCHUIIUHBI (MOAYJIs1):

- JaTb 3HaHHA 00 O6H_[C6I/IOHOFI/I‘ICCKI/IX 3aKOHOMEPHOCTAX IMPOUCXOXKIACHUA W Pa3BUTHA KU3HU,
nponeccax, MporuCxXoAdanX B JKUBBIX OpraHu3Max; 0 HapCTBax OpraHnu3mMoB U UX CUCTCMATHKE,

- C(l)OpMI/IpOBaTB YMCHHUEC peUIaTh 3JICMCHTAPHEBIC OMOJIOrHYECKHE U TEHETHYSCKUE 3aJa4u,

- BbIpabOTaTh HAaBBIK CAMOCTOSITENILHON PaOOTHI C TUTEPATYPOH U PA3IUIHBIMH HH()OPMAIIIOHHBIMHU
UCTOYHHUKAMU.

2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YyeOHasi AUCHUTIMHBI (MoayJisi) «BHoJIorHs» 0oTHOCUTCS K 00s3aTesbHOi yacti b1.511
u ocBauBaercs B 1 cemectpe(ax).

2.2. lns u3ydyeHUsl JAHHOH Y4yeOHOIl JMCUMIIMHBI (MOAYJs) HeOOXOAMMBI CJieAyIolue
3HAHMS, YMeHHs, HABBIKH, (popMupyeMble MNpPeIIIECTBYIOIMMHU Y4eOHBIMU JIUCHUIIIHHAMMA
(MoxyasimMm):

- IIKOJbHEIN KypC OMOJIOTHH M XUMHUU

3HaHuA: 0a30BbIE 3HAHMA I10 6I/IOJ'IOFI/II/I, XHUMHHU.

VMeHus: caMOCTOSTEIBHO Da6OTaTI) C JII/ITGDaTVDOfI n HHTCDHCT-HCTO‘IHI/IKaMI/I, JIOTHYCCKH
MbBICJIMTB.

Hapriku: Da60TI>I C MUKPOCKOITIOM, IPUTOTOBJICHHUA ITPOCTHIX MUKPOCKOTIMYCCKUX ITPEIMapaToB.

2.3. Mocaeayomue y4edOHble TUCHUIIMHBI (MOAYJHM) U (MJIH) MPAKTHKH, AJSI KOTOPBIX
He00X0AUMBbI 3HAHMS, YMEHHUS U HABbIKH, JopMuUpyeMble TaHHOI y4eOHOH AUCHUIINHOM:

- «BI/IOFCOFDad)I/IH», «OKOJIOTHUS.

B pamkax m3ydeHus AMCHUIUIMHBI «bUOJIOTUA» CTYIAEHTHI ITOJYYarOT 3HAHHUS O XMMHYECKOM
COCTaBe >KMBBIX OPraHU3MOB, OOLIMX 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHMS >KHUBBIX CHUCTEM, OO0
aHATOMUYECKOM, MOP(OJIOrHYeCKOM CTPOEHUU OPraHU3MOB, UX CHUCTEMAaTHUKE. DTHU 3HaHMS CIy’KaT
(byHIaMEHTOM JUIS M3YyYEeHHUS MOCIEAYIOIUX TUCIHUILIINH, TO3BOJISIOT HOCTPOUTD LIEJTOCTHYIO KApTUHY
KUBOM NPHUPOJIbI, BBISIBUTh 3aKOHOMEPHOCTH (DYHKIIMOHMUPOBAHUS M PACIPEAETICHUS] OpraHU3MOB Ha
3emile U B COCTaBE dKocucTeM. [[sl OCBOEHMsI TUCIUILIMHBI CTYJEHT JOJDKEH 3HATh IIKOJIBHBIA KypC
OMOJOTMM M XUMHUHU, YMETh OpPHUEHTUPOBAThCS B CHUCTEME >KMBOW MPHUPOJBI, 3HATh OCHOBHbBIE
CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB, UMETh IIPECTABICHUSA O CTPOCHUU KIIETKH.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS IO JUCHUIIJIMHE (MOAYJIIO)

IIporiecc ocBOeHMsI JIUCHUIUIMHBI HampaBiieH Ha (OpMUPOBAHHE 3JIEMEHTOB CIEIYIOLINX
komnereHmil B coorBeTcTBHH ¢ @I'OC BO um OIIOII BO no manHOMY HampaBI€HHIO ITOATOTOBKH
(cnenuanbHOCTH):

obmenpodeccronanbHbIx (OIIK): crioco6en npuMeHsaTs 3HaHUs QyHIaMEHTAIbHBIX Pa3JeIoB HAyK
o 3emie, 0a30Bble 3HAHUS €CTECTBEHHO-HAYYHOI'O M MaTeMaTHYECKOTO IMKJIOB IPH pELICHUU
CTaH/IapTHBIX 33134 mpodeccruoHanbHoit nesrenpHocTr (OITK-1).

Tabanna 1. JlekoMno3uuus pe3yJabTaToB 00y4eHHs
Kon Konx wu  nammeHoBanue | [manupyemsie pe3yJIbTaThl oOyueHus o
KOMIETEHIIMM | UHAUKATOpa JOCTH)KEHHUS | TUCUUIUIMHE (MOIYJIIO0)




KOMITETCHITH 3HaTth (1) YmMmetsb (2) Bnanets (3)
OIIK-1 OIIK-1. CnocoOeH npuMeHATb HUOIIK-1.1.1. HOIIK-2.1.1. HOIIK-2.1.1.
3HAHMSA ()YHIAMCHTATbHBIX 3aKOHBI Pa3BUTHUA | pPELIATH HaBBIKAMH
pa3jienos Hayk o 3emie, JKU3HU; MPOCTHIE CaMOCTOSITETIbHON
GasoBble SHAHMA ECTECTBEHHO- | opoppre OuoNOrMYeckue | paboTsl ¢
HaYHHOTO I MaTCMATHACCKOTO OMOJIOTUYECKUE | U TEHETUYECKUE | pa3IMYHBIMU
HHIVIOB Tpi peMCHH 3aKOHBI U 3a7auu UCTOYHHKAMU
CTaHAApPTHBIX 3a1a4
npodeccHoHaIbHOI lpaBuia uH(opmariu
ACATCIIBHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)

O61ua;1 TPYAOCMKOCTb AUCHUILIMHBI B COOTBCTCTBHU C yLIC6HBIM IUIAHOM COCTAaBJIAET 2 3aYeTHBIE

enuuuip (72 yaca).

TpynoeMKOCTb OTAENbHBIX BUIOB Y4€OHOM pabOThI CTYI€HTOB OYHOM, OUHO-3a0YHOM U 3a04HOM (opM

oOydeHus mpuBeaeHa B Tabmuie 2.1.

Tab6auna 2.1. TpyaroeMKocTh 0TAeIbHBIX BUI0B Yu4eOHOI padoThl 10 opmaM 00yUeHHust

Bun yuebnoit 1 BHEy4eOHOI paboOThI TSI OYHOU IJIS1 OYHO- JUIS 3a0YHOU
hopmbI 3a0YHOM hopmbl
oOyueHus (dopmbI o0y4YeHHS
oOyueHus
O06beM QUCHMILTUHBI B 3a4€THBIX €IMHUIAX 2
O06beM AUCUMILIMHBI B aKaJIEMUYECKHX Yacax 72
KonTaktHas pabota oOy4daromuxcs ¢ 1925
npenojanaresieM (BCero), B TOM 4uciie (Jac.): ’
- 3aHATUS JIGKLMOHHOT'O TUIA, B TOM YHUCIIE:
- IpaKTU4ecKasi MOAr0TOBKa (eCiu
IIPElyCMOTPEHA)
- 3aHATHUS CEMUHAPCKOTO TUTIA (CEMHHAPHI,
MIPaKTUYECKHE, JJAOOPaTOPHBIE), B TOM YHUCIIE: 18
- IpaKTU4ecKasi MOAr0TOBKa (eciu
IPElyCMOTPEHA)
- KOHCY/bTalus (MpedK3aMeHallnOHHas) 1
- MPOMEKYTOYHAS ATTECTANNS IO AUCITUTUINHE 0,25
CamocrogrenbHas paboTta oboydaronuxcs (4ac.) 52,75
dopMa MPOMEKYTOUHON aTTECTALUN JK3aMEH —
oOyuarolerocs (3a4er/sK3ameH), cemectp (bl) 1 cemectp

CO,Z[Cp)KaHI/IC JAUCIUIIIINHBI,

CTPYKTYpUPOBAaHHOE IO TemaM (pa3fenaMm) C yKa3aHUEM

OTBEJICHHOTO Ha HHUX KOJMYECTBAa AaKaJeMMYECKUX 4YacoB U BHJIOB YYEeOHBIX 3aHATUH U
CaMOCTOSITENTbHON pabOThI, 1JIs KaXKI0H (GOpMBI 00yUeHHUs IpeAcTaBiIeHo B Tabmuie 2.2.

Tab6anna 2.2. CTpyKTypa M coiepKaHie JUCIHUILIMHBI (MOAYJIs)
07151 04HO-3A0UHOIl hopmbl 00yUeHUSA

Pa3}_ICJ'I, TEMaA JUCIUILINHBI

KonrakTtHas pabora, yac.

CP,

JI

(Moyns)

113 JIP

KP | uyac.

HNroro

®dopma
TEKYIIEro

JacoB




/ KOHTPOJIS
KII YCIIEeBaEMOCT
B B s u, popma
MPOMEKYTOY
J | 1tu | II3 | Tu. | JIP | T.u. p Hoﬁy
111 11 I
aTTeCTaluu
[no
cemecmpam]
CemecTp 1.
Tema 1. XKusup kak ocoboe 2 5 5 CobecenoBanue
TIPUPOJTHOE SIBJICHHE
Tema 2. XuMHu4eckue CobecenoBaHue,
KOMITOHEHTHI >KHBOT'O 4 2 4 KOHTpOIIbHAS
pabota
Tema 3. Knetka — anemMenTapHas CobecenoBanme,
eIMHHMIIA KUBOTO 2 2 4 KOHTpOJIbHAs
pabora
Tema 4. DHeprus U KU3Hb. CobecenoBanue,
[loToku »HEPTHA B KUBBIX 2 4 6 KOgTPOHI’Ha’I
a0o0Ta
cucTeMax P
Tema 5. HenpepbIBHOCTB JKH3HU 2 2 6 | Cobecenosanue
Tema 6. MonekyJsipHble OCHOBBI Cobecenopanue,
HACJIeICTBEHHOCTH 2 2 14,75 | KOHTpONbHAS
pabora, I1K3
Tema 7. XpomocoMHasi TEOpUS CobecenoBanue,
HaCJIE€ACTBEHHOCTHU 4 4 16 | xonrponbHas
pabora, I[1K3
KouncyabTanumn 1
KoHTpoJb NpoMeKyTOUHOI
P pOMEsy 0,25 JK3aMeH
aTTrecTaluu

Ipumeuanue: JI — nexuus; [13 — npaktuueckoe 3ausitue, cemunap; JIP — naboparopnas padota; I1I1 —
npaktudeckas noaroroska; KP / KII — kypcoBast pabota / kypcoBoit npoekt; CP — camocrosiTenbHas
pabota

Tabmmma 3. Marpuna cooTHeceHMsI TeMm/pa3esioB  Y4eOHOH JAUCHMIUVIMHBI/MOAYJISI W
¢GopMupyeMbIX KOMIIETEH U

Pasnen, Tema Koi-Bo Kox komnerenmu Obuee
KOJINYECTBO
JTUCIUTITAHBI (MOTYJIs1) yacoB | OIIK-1 .
KOMIICTCHII U

Tema 1. XKu3Hb kak 0cob0e MpUpPoOIHOE 2 X 1
SIBJICHUE
Tema 2. XumMudeckre KOMIIOHEHTBI 4 X
XKHBOTO
Tema 3. Knerka — aneMmeHTapHas 4 X 1
€IMHALIA KHBOTO
Tema 4. Oneprus u xu3sb. [ToToku 6 X 1
SHEPrHH B KUBBIX CHCTEMax
Tema 5. HenpepbIBHOCTB XKHU3HU 6 1
Tema 6. MosneKynapHbIE OCHOBBI 14,75 X 1
HACJICICTBEHHOCTH
Tema 7. XpoMOCOMHas TEOPUsL 16 X 1
HACJIeICTBEHHOCTH
Hroro 72 1

COJAEP KAHUE JUCHUITJIMHBI

Tema 1. ZKu3znb kak 0co00e NpupoaHoOe sIBJICHHE.
CroiicTBa *u3HH. Pa3zHOOOpa3ue KUBBIX OpraHU3MOB. Mepapxudeckass opraHM3alius >KUBOU




MIPUPOJIBIL.
Tema 2. XuMH4YecKHue KOMIIOHEHTbI 5KUBOT0.

OCHOBHbBIE XHMHYECKHE KOMIIOHEHTHI KJIeTOK. Boma. MunepanbHble BemiecTBa (Makpo- M
MUKpO3JIeMeHThl). OpraHuyeckue BEIIEeCTBA:  YIVIEBOABI, JIMMUIbI, AMHUHOKUCIOTHI, OENKHU,
HYKJIEMHOBBIE KUCIIOTHI.

Tema 3. KiteTka — 3j1eMeHTapHAasl eJUHULIA KUBOTO0.

Kinerounass Tteopusi. OCHOBHBIE THIIBI KJIETOYHOM Opranuzanuu (MpOKapuOTHYECKass W
sykapuotuueckas). Ctpoenue kieTkd. CTpyKTyphl, OOIIME AJisi )KUBOTHOM M PACTUTEIBHOU KJIETOK.
Knerounsie memOpanbl. Tpancmopr depe3 Iuiasmatudeckyro MemOpany. Snpo. llentpuonu wu
MUTOTHYEeCKOe BepereHo. I[lurommazma. [mamomnazma. OIIC. PuGocombl. Amnmapat [onbmxwu.
JInzocombl. Mutoxonapuu. [lepokcucomsl. OmopHbIe CTYKTYpBI (MUKPOTPYOOUYKH, MUKPO(HIAMEHTHI,
npoMexyTounble (unameHTsl). CTPYKTYypbl, CBONCTBEHHBIE PACTHUTEIbHBIM KIETKaM (KJIETOYHAas
CTEHKA, MJIa3MOJIECMbI, BAaKyOJI1, TUIACTH/IbI).

Tema 4. Jueprus u :;ku3Hb. [loTOKM dHEpPIrUU B :KUBBIX CHCTEMAX.

Onepretudyeckuii  oomeH. dDortocuHTe3 U jAbixaHue. CBETOBbIE M TEMHOBBIC PEaKIUU
dotocunTesa. O6mue cBeneHust o AbixaHuu. [ nukonus. Lukn numonHo# kucnotel. Llens mepenoca
31eKTpoHOB. bpoxenue. OCHOBHBIE TUITHI OPOKEHUSI.

Tema 5. HenmpepbIBHOCTD KU3HH.

Knerounsii muki. Mwuto3. Paznuums B mporiecce MHUTO3a B PACTUTENIBHBIX M YKUBOTHBIX
KJIeTKax. 3HaueHue MuTo3a. AMuto3. Meio3. 3nauenue meito3a. OcoOEHHOCTH, CBSI3aHHBIE C MOJIOM;
pasnuuus y )KUBOTHBIX M PACTECHUH.

Tema 6. MoJieky./IsipHble OCHOBBI HACJIEACTBEHHOCTH.

HyxkenHOBBIE KUCIIOTHI — XPaHUTEH HaCJIeICTBEHHOW mHpopMaruu. CHHTE3 HYKJICHHOBBIX

kucnot. Konnenuus rena. ['enernueckuit koa u 6uocunte3 6enka. Perynsius 0e1KoBOro CHHTE3A.
Tema 7. XpomocoMHasi TeOPHSI HACTEACTBEHHOCTH.

I'ensl u aynmenu. JJoMMHAaHTHOCTH M peneccuBHOCTh. HenosHoe nomuHupoBaHue. 3akoHsbI [
Mengens. Cuemienue W KpoccuHroBep. BsammopeiicTBue reHOB. MHOXKECTBEHHBIC —aJUICIH.
I'enetnueckoe onpenenenue mnona. Ilpusnaku, cuenneHHsle ¢ nojaoMm. JleTanbHble TEHBI.
Hacnencreennsie 3a0oeBanus yenoBeka. Myranuu.

5. METOAUYECKHUE YKA3AHUA 110 IPEITIOJABAHUIO
N OCBOEHHIO JUCIAIIJIMHBI (MOAYJISA)

5.1. Yka3aHus A5 npenojaBareJieil 10 OpraHu3aliy U NPOBeIeHNI0 Y4eOHbIX 3aHATHH 10
AMCHUIJIMHEe (MOAYJII0)

JlekumoHHbBIE 3aHATHSA NMPOBOJATCSA C HCIIOJIB30BAHMEM COBPEMEHHBIX HAy4YHBIX JAHHBIX, HA
OCHOBE aHaJIM3a UMEIOIIeHcs HaydHOH U y4eOHOM JIuTepaTyphl O MPEAMETY, MPUBOASATCS IPUMEPHI U
JAHHbIE TOCJIEAHUX HAYYHbIX JIOCTHKEHUH. Jlekumum mpoBOAATCS B TpaJulMOHHON (opme ¢
MCIOJIb30BaHUEM JIOCKHU I 3apUCOBKHU CXeM, GOopMyJ, pelIeH s 3a/1a4.

[IpakTuyeckue 3aHATUS MO OHOJOTMU MPOBOJATCS HAa OCHOBE JIEKIIMOHHOTO MarepHuaia |
PEKOMEH/IOBaHHBIX  y4eOHUKOB. KOHTponb 3HAaHUH  CTYJE€HTOB OCYIIECTBISETCS B  XOJ€
cobecenioBaHu, 00CYXJIEHUH, CEMUHAPOB, MMCbMEHHBIX OIPOCOB M TECTOBBIX 3aaaHuil. [1o psay Tem
MIPEelyCMOTPEHO PeLIeHNE TUITOBBIX 3ajau.

5.2. Yka3zanus Ajs 00y4arOUUXCH M0 OCBOCHUIO THCHUILTHHBI (MOIYJIIO)

Kaxnayo temy HeoOXonuMo wu3ydaTh, OTBeYas Ha BOINpPOCHl i coOecenoBaHust. Jlns
MOJITOTOBKM HCIOJB3YHTE JIEKIMH, MaTepuan y4yeOHUKOB M3 paszziena 8. YueOHO-METOIUYecKoe U
nH(popMallMoHHOe o0ecnedyeHrne AUCUUIUINHBI). [IpM TOArOoTOBKE K MPAKTUUYECKUM 3aHSITHSIM,
KOHTPOJIbHBIM paboTaM HY>KHO 0OpallaTh BHUMaHHE HE TOJIBKO Ha TEKCT, HO U Ha PUCYHKU U CXEMBI,
MIPUBE/ICHHbIE B Y4eOHHMKaX M JIEKIHSIX, T.K. BONPOCHI cOOEce0BaHUN M TECTOBBIX 3aJaHUl MOTYT
ObITh cCBsi3aHbl ¢ rpaduyeckuM MarepuanoMm. OOyuarommuecss JOJDKHBI y3HaBaTh OOBEKTHI,



M300paXeHHBIC HA pUCYHKaX WK GoTorpadusx, yMeTh UX XapaKTepu30BaTh. [[JIsl pemeHus: TUITOBBIX
3a/1a4 He0OXOIMMO TEOPETUYECKOE 3HAaHUE MaTepHara.
Tadauua 4. Conepxxanue caMoCTOATEIbHOH PadoThI 00yYAKOIIUXCS

0J151 0UHO-3A04HOIU (hopmbl 00yueHus



Bomnpocel, BBIHOCHMBIE HAa CAMOCTOSITENIEHOE Kou-Bo ®dopMbI pabOTHI
H3Y4ECHUE 4JacoB
Tema 1. XKu3nb kak 0co00e MPUPOTHOE SBICHUE 2 Pabora ¢ yueOHMKOM 1
JIONIOJIHUTENBHON JTUTEPATypOi
Tema 2. XuMH9eCKHE KOMIOHEHTBI JKHBOTO 4 Pabota ¢ yueOHUKOM 1
JIOIIOJIHUTENBHOU JIUTEPATYPOI
Tema 3. Knerka — anemeHTapHas eIMHUALA )KUBOTO 4 Pabora ¢ yueOHuKOM 1

JIONIOJIHUTENBHON JTUTEPATypOi

Tema 4. Dueprus u xu3Hb. [I0TOKK SHEPTUH B KHUBBIX

6 Pabora c yaeOHIKOM 1
cucTeéMax

JIOIIOJIHUTENBHOU JIUTEPATYPOI

Tema 5. HenpepbIBHOCTD KU3HU Pabora ¢ yueOHMKOM 1

6 . .
JIOTIOJIHUTEIIBHON JINTEPaTypOoi

Tema 6. MoneKysspHBIE OCHOBBI HAaCIIEACTBEHHOCTH Pabora c yaeOHIKOM 1
14,75 JIOTIOJTHUTEIBHOU JTUTEPATYPOH,

PCHICHUC 3a0a4

Tema 7. XpoMoCOMHasi TEOpHsI HACIEACTBEHHOCTH Pabora c yaeOHIKOM 1
16 JTOTIOTHATETBHOHN TUTEPaTyPOH,

PEHICHUC 3a0a4

5.3. Buasl u opMbI NMCbMEHHBIX PadoT, NPeAyCMOTPEHHBIX IPU OCBOCHUHU THCIUILIHHBI,
BBINOJIHSIEMbIe 00Y4aI0IMMHCH CAMOCTOSTEIbHO.

KypcoBas pabota u pedeparsl Mo IUCHHUILUIMHE HE TPEIYCMOTPEHBI.

6. OBPA3OBATEJIbBHBIE U UTHOOPMAIIMOHHBIE TEXHOJIOI'MU

6.1. O6pa3zoBaTe/ibHbIE TEXHOJIOTHH

Tabauna S. O6pa3oBare/ibHbIE TEXHOJOTHHU, HCIOJIb3yeMble IIPH PeaTu3alnui Y4eOHbIX 3aHATHI

Paszpnen, Tema Popma yueGHOT0 3aHATHUS
JMCIUTUTAHBI (MOJTYJIS) Jlexrust [pakTHyeckoe JlaGoparopHas
3aHsTHE, CEMUHAD pabora

Tema 1. J)Ku3ub kak ocoboe He npedycmompeno | CobecenoBanne He

MIPUPOAHOE SBJICHUE npeodycmMompeHo

Tema 2. XuMudeckre KOMITOHEHTBI He npedycmompeno | CobecemoBanue, He

KHBOTO KOHTPOJIbHAs npeodycMompeHo
pabota

Tema 3. Knetka — aneMeHnTapHas He npedycmompeno | CobecenoBanue, He

eIMHHUIIA )KUBOTO KOHTPOJIbHAS npeoycMompeHo
pabota

Tema 4. OHeprus u xu3Hb. [loTokn He npedycmompeno | CobecemoBanue, He

SHEPTUU B KHUBBIX CHCTEMAx KOHTPOJIbHAs npeoycmMompeHo
pabora

Tema 5. HenmpepbIBHOCTD KU3HU He npeoycmompeno | CobecenoBanue He

npeodycmMompeHo

Tema 6. MoneKkysspHbIe OCHOBBI He npedycmompeno | CobecenoBanue, He

HACIIE/ICTBEHHOCTH KOHTPOJIbHAS npeoycMompero
pabora, [1K3

Tema 7. XpoMocoMHasi TeOpus He npeoycmompeno | CobecemoBanue, He

HaCJIeICTBEHHOCTU KOHTPOJIbHAS npeoycMompero
pabora, [1K3

6.2. UndopMauuoHHbIE TEXHOJIOTHH

- HCMOJb30BaHUE BO3MOXHOCTeH WHTepHera B ydeOHOM mporecce (pacchlika 3alaHHi,
MpeaAOCTaBJICHUC BBIIIOJHCHHBIX pa60T, OTBCTBI Ha BOIIPOCHI, O3HAKOMIICHHUC Yy4YalllUXCA C




OIIEHKaMH U T.11.);

- MCIIOJIb30BAHKE AJIEKTPOHHBIX YUEOHUKOB U PA3IMYHBIX CAWTOB KaK HCTOYHUKA HH(OpMaLUY,
- ACTIOJIb30BaHNE BO3MOXKHOCTEH 3JICKTPOHHOM MOYTHI MPETIOaBATEIS;

- HWCIOJB30BaHHME BHUpPTyalbHOW oOyuwatomerd cpeapl (LMS Moodle «OnekTponnoe
o0Opa3oBaHUE)

- HCIIOJIb30BaHHE CPEACTB MpeAcCTaBlieHUs yuyeOHOW uHGOpManuu (3JIEKTPOHHBIX Y4EOHBIX
MOoCOOM W TPAKTUKYMOB, TMPUMEHEHHE HOBBIX TEXHOJIOTHHA JJIsi TPOBEICHUS OYHBIX
(TpaAMLIMOHHBIX) JEKUUN U CEMUHAPOB C UCIOJIB30BaHUEM MPE3CHTALUN U T.11.).

6.3. IlporpammHoe oOecnedyeHue, cOBpeMeHHble MpogecCHOHAIbHbIE 0a3bl JAAHHBIX
U HHQOPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1. [IporpaMmMHOe o0ecnieyeHmne

[TnaTdhopma nucrannmonnoro ooyuenus LMS Moodle «QnekTponHoe 0Opa3oBaHHEe»
Microsoft Office 2013

Microsoft Windows 7 Professional

Open Office

7-zip

Adobe Reader

Google Chrome

Mozilla FireFox

Opera

CoNoO~wWNE

6.3.2. CoBpeMeHHble mnpodeccHOHANIbHbIE 0a3bl [JaHHBIX W HH(OPMALMOHHBbIE
CIPaBOYHbIE CHCTEMBI
He ucnonp3yrores

7. ®OHJI OHEHOYHBbIX CPEJACTB AJIsA TEKYIEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTALIMU

7.1. TacmopT (pOHIA OLIEHOYHBIX CPEICTB

IIpy mnpoBeneHMM TEKYIIEro KOHTPOJS M TNPOMEXKYTOYHOM aTTecTaluu MO0 JUCLUILIIMHE
(Monynio) «buomnorusy nposepsieTcss cHOPMUPOBAHHOCTD Y 00YUAIOIUXCSl KOMIETEHIINN, YKAa3aHHBIX
B pazjene 3 HacTosel mporpaMMbl. ITaHOCTh (POPMHUPOBAHUS JAAHHBIX KOMIIETECHIIMN B Ipolecce
OCBOEHUSI 00pa30BaTENbHON MPOrpaMMbl OINpPEAESeTCs MOCIEI0BAaTENbHBIM OCBOCHHEM TUCIUIUINH
(Momynelt) M TPOXOXAEHUEM TMPaKTHK, a B TPOLECCe OCBOCHUS JUCHUIUIMHBL (MOIYJs) —
MIOCJIEA0BATENbHBIM JTOCTHXKEHUEM PEe3yJbTaTOB OCBOEHHUSI COAEPIKATEIbHO CBS3aHHBIX MEXIy coO0i
paszienos, TEM.
Tabauna 6. CoorBercTBHE pa3iesioB, TeM AUCHUILUIMHBI (MOAYJis), pe3yIbTATOB 00y4eHUs IO
AUCHHUIINHE (MOAYJII0) M OLICHOYHBIX CPEACTB

. Konx koHTpOnmmpyemon HanmenoBanue
KonTtponupyemslii paznen, Tema
KOMIIETEHIIUU OLICHOYHOTI'0
JUCLUTUIAHBI (MOIYIIS) .

(KoMTIETEeHTINI ) CpeICTBa
Tema 1. )Kusnp kak oco6oe mpupoaHOe OIIK-1 CobecenoBanue
SABJICHUE
Tema 2. XuMH4YeCKHE KOMIIOHEHTHI JKUBOT'O OIIK-1 CobecenoBanue,

KOHTpOJIbHAsl paboTa

Tema 3. Knerka — anemeHTapHas eAMHNALIA OIlK-1 CobecenoBanue,
KUBOTO KOHTPOJIbHAs paboTa
Tema 4. DHeprus u xxu3Hb. [loToku sHEprUN OIIK-1 CobecenoBanue,
B JKMBBIX CHCTEMax KOHTPOJIbHAs paboTa
Tewma 5. HenpepbIBHOCTB KU3HU OIIK-1 CobecenoBanue




Tema 6. MonekynspHble OCHOBBI OIIK-1 CobecenoBanue,

HaCJICACTBCHHOCTHU KOHTpOJIbHAs pa60Ta,
I1K3

Tewma 7. XpoMocOMHast TeOpust OIlK-1 CobecenoBanue,

HACJIEICTBEHHOCTHU KOHTpOJIbHAs paboTa,
I1K3

OneHka KayecTBa IOATOTOBKM OOYYarOIIMXCSl BKJIHOYAET TEKYIIYH0 U IPOMEXYTOUHYIO
aTTeCTallMi0 3HaHWUU — 3k3amMeH B 1 cemectpe. s OlEeHMBAaHUS PE3yNbTAaTOB OOYYCHHS B BHJE
3HAHUM WCIIONB3YIOTCS CIEAYIOUIUE TUIIBI KOHTPOJIA:

- HHAMBHIYyalIbHOE coOece1oBaHme,

- TECTOBBIE 3aJJaHMS,

- 00CYX/ICHUS,

- IACbMEHHBIE OTBETHI HA BOIIPOCHI.

Jlnsi OLIEHWBaHUS PpPE3yNbTaTOB OOyueHHs B BUAC YMEHWH M BJaJeHUH HCIOIB3YIOTCA
CJIELYIOIINE TUIIBI KOHTPOJIS:

- peleHue pas3IM4HoOro THIA 3a1a4.

Tekywuit Koumponp TpPEICTAaBISET CcOOOW MPOBEPKY YCBOGHHs Yy4yeOHOro MaTepuana,
PEryJIIpHO OCYILIECTBISIEMYIO Ha MPOTSDKEHUHM OOYyYEHHsS Ha KaKIOM IPAKTUYECKOM 3aHSATHH.
Texkymuii KOHTpPOJb OCyLIECTBIsETCS B (OpPME YCTHONO MM NHCBMEHHOI'O OIpoca, JIOKJIAJ0B-
Ipe3eHTalMi, 00CYK/IeHU! U AUCKYCCUHN MO3BOJIET OLIEHUTh 3HAHMUSI U KPYTro30p CTY/IEHTa, YMEHUE
JIOTHYECKU TOCTPOUTh OTBET, BIaJIEHUE PEUblo, TPOBEPKY BHIMOIHEHUS 3aJaHUN MPAKTUYECKUX padoT
B TETpajy.

Ilpomesricymounulii KORmMpoO1b NO3BOJSET OLIGHUTh COBOKYITHOCTh IPUOOPETEHHBIX CTYJEHTOM
YHUBEpPCAJIbHBIX U HPOPECCHOHANbHBIX KOMMETeHUUH. [IpoMeXyTOUHBIM KOHTpOJEM 3HAHUHN IO
KypCY SIBJISIETCS 3a4eT.

7.2. Onucanue mokasarejed u KPUTEPUEB OUCHUBAHUSA KOMHeTeHHHﬁ, OIIHMCAaHHuEC HIKAJI
OICHUBaAHUSA

Tabauna 7. [Toka3aTen oneHMBaHUA Pe3yJbTATOB 00y4YeHHUs B BH/e 3HAHUIA

[ITkana oLleHUBaHUS Kpurepun onieHuBaHus
JEMOHCTPUPYET TI1yOOKOE 3HaHHE TEOPETHYECKOTro MaTepuana, yMEHUe
5 00OCHOBaHHO U3JaraTb CBOM MBICIM TI0 O0OCYXIaeMbIM BOIIpOCaM,
«OTIIMYHO» CIIOCOOHOCTH TOJIHO, NPAaBUJIBHO W apryMEHTHUPOBAaHHO OTBEYaTh Ha
BOIIPOCHI, IPUBOJUTH IPUMEPHI
JEMOHCTPHUPYET 3HaHUE TEOPETUYECKOTO MaTepuana, ero
4 MOCJIEI0BATEIbHOE U3JIOKEHHUE, CIOCOOHOCTh TMPUBOJIUTH IPUMEPHI,
«XOpOILLIO» JIOTYCKaeT €IUHUYHbIE OIIMOKM, WCIpaBIseMble TIOCIE 3aMEyaHUs
npenojaBaTelis
JEMOHCTPUPYET HEIMOJIHOE, (parMEHTapHOE 3HAHHE TEOPETUUYECKOTO
3 MarepHaia, Tpedyroliee HaBOASIUX BOIPOCOB IpenogaBaress, 10MmycKaeT
«YAOBIIETBOPUTENIBHO» | CYIIECTBEHHBIE OIIMOKU B €r0 W3JI0KEHUH, 3aTPYAHSETCS B IPUBEIECHUU
IpPUMEPOB U (POPMYITUPOBKE BHIBOIOB
2 JEMOHCTPUPYET CYIIECTBEHHbIE MpoOeibl B 3HAHUU TEOPETHUYECKOTO
MmarepHuaia, He CIIOCOOCH €ro W3J0XKHTh M OTBETHTbh HAa HABOJSIIIUE
«HEYIOBJIETBOPUTEIILHO
BONPOCHI MIpenoaBaress, He MOXKeT IPUBECTH NPUMEPHI

Ta6auna 8 — INoka3zaTe/iu OlleHUBAHUS Pe3YJIbTATOB 00yUeHHs B BH/Ie YMEHHUIl U BJIaIeHUii

[IIxana oreHUBaHUS KpI/ITCpI/II/I OLICHHUBAaHUA
ACMOHCTPUPYCT CIIOCOOHOCTH MNPpUMCHATH 3HAHHUC  TCOPECTUUYCCKOI'O
5 Marcpurajia Mmpu BBINIOJIHCHUU 3aJIaHPII>'I, IMOCJICAOBATCIIbHO W IIPAaBUJIIBHO
«OTIIUYIHO» BBITIOJHACT 3aJaHUsl, YMCCT 000CHOBAHHO U3JIaraTh CBOM MBICIH U ACIaThb

HEOOXOINMEBIE BLIBOIbI




4
«XOopouio»

JEMOHCTPUPYET CIHOCOOHOCTh MPUMEHSTh 3HAHHE TEOPETHUECKOTOo
Marepuaia IMpU BHITOJIHEHUHN 33JaHUM, MOCIEIOBATEIHbHO U IMPABUIBHO
BBITIOJIHSAET 3a/laHusl, yMeeT 0OOCHOBAHHO M3JIaraTb CBOM MBICIH U JI€JaTh
HEOOXOUMBIC BBIBOJIBI, JTOMYCKACT CAWHUYHBIC OIIMOKH, UCIPABIISICMBIC
1ocJie 3aMeYaHus MPenojaBaTelis

«YIOBJIETBOPUTEIILHO»

3

JIEMOHCTPUPYET  OTJIEJIbHBIE, HECUCTEMATU3UPOBAHHBIE  HABBIKH,
UCIBITBIBACT 3aTPYAHEHUS U JOMYCKAaeT OLIMOKKM TPHU BBIOJIHEHUU
3alaHUi,  BBIMIOJIHSIET  3aJaHMe [0  TOJCKa3Ke  MpernojaBaTes,
3aTpyaHseTcsl B GOPMYIHUPOBKE BHIBOJOB

«HEYOOBJICTBOPUTEIILHO)

2

HE CII0CO0OCH IMPaBHUJILHO BBIIIOJIHUTH 3aJaHUC

7.3. KoHTpoJIbHBbIE 32/1aHUsI U UHBIE MATEPHAJIbI, HEOOXOTUMbIE /IJIsl OLIEHKH Pe3yJIbTATOB
00y4eHMsI M0 U CHUILINHE (MOYJII0)

Tema 1. ’Ku3Hb kak 0co00e NpupoIHOe ABJIEHHUE.

1. Bonipocnl 1J1s1 cobecenoBaHust

JlaiiTe onpenenenue xu3Hu. B yem 3akiiouaercs cilo)XHOCTh €€ OAHO3HAYHOTO ONPEAEIICHUS?
HazoButre u oxapakrtepus3ylTe CBOWCTBA >KHMBBIX OpPraHu3MoB. J[OKa)kuTe, 4YTO NPUBEICHHBIE
CBOMCTBA XapaKTEPHbI JUIsl BCEX JKUBBIX OpraHu3MoB. [IpuBenure npumepsl.

PaccmoTtpuTe MCTOpHIO KIIacCH(PUKAIMU KUBBIX OPraHU3MOB. B WeM 3akirodaercs pazHooOpasue
XKu3HU. [{aliTe KpaTKyr0 XapakTepUCTUKY HaAllapCcTBaM M LIapCTBaM OPraHU3MOB.

KakoBa mepapxuueckas opraHu3auus >KMUBOWM NPUPOJbL. UTO SBISIETCA NMPEAMETOM H3YyYEHUS HaA

N

1.
1
2.
3.
4
5
6

7.

Ka)kJIoM ypoBHe?

Tema 2. XuMHU4YecKHe OCHOBBI KH3HU.

Bonpocsl ni1s codecenoBanmnst
EcTp 111 oTIM4Hs B XMMHUYECKOM COCTaBE KMBOW U HEXKUBOU MPUPOIbI? OOOCHYIMTE CBOM OTBET.
Yro Takoe anemeHThI-oprasoressl? [loueMy onu Tak Ha3zBaHbl? KakoBa ux pospb?
Maxkpo31eMeHTHI U UX POJIb B KIIETKE.
UYeMm o0ycroBieHsl cBoiicTBa Bosibl? KakoBa ee posb B xkHBOM npupose. [IpuBenute npumepsl.
VYrneBosbl, 0COOEHHOCTH UX CTPOEHUS U QYHKIIMH B OpraHU3ME.
JIunuapl, 0COOEHHOCTH MX CTPOEHUS U (DYHKIIMU B OpraHU3Me.
benku, 0co0OEHHOCTH UX CTPOECHUS U (QYHKIIUU B OPTaHU3ME.

2. KonrpoabHas padora Ne 1.

Pemte TecToBble 3a0aHus (IPUMEPHI)

O~ wN PR

O~ wWwN -

1. SIBasiIOTCS MaKpOdJIeMEeHTAMM B KJIeTKe:

.Fe,K, S, Zn

. Cu, P, Ca, Mg,
. Cl, J, Br, Na

. Fe, Mg, CI, Na
.Ca, Mg, CI, J

2. B cuHTe3e 0esIKa y4acTBYIOT AMHMHOKHCJIOT

. 100
.50
.40
.30
.20

3. AMHUHOKHCJIOTBI B MOJIEKYJIe 0eJIKa EPBUYHOM CTPYKTYPbI COeIMHEHbI MEKIy cO00i mpu




MOMOIIM ___ XHMHUYECKOil CBSI3U
. TUCYIIbMUIHOM

. IeNITUAHOMI

. BOJIOPOAHOM

. MIOHHOH

. TUAPOHOOHOM

hn B~ WN =

4. MoJsiekyJibl aMUHOKHCJIOT OTJIMYAET JPYT OT JApyra
. paaukan
. AMUHOTI'pYIIIIa
. KapOOKCHIIbHAS TPYIINa
. 0cTaTOK (hOCPOPHOI KHCIOTHI

AW N —

Tema 3. KiteTka — 3j1eMeHTapHAasl eIJUHULIA KUBOTO0.

1. Bonpochsl a5 cobece10BaHus

1. Kro siBRsieTcst pooHaYaIbHUKOM KIIETOYHOW Teopuu. KakoBa ee coBpeMeHHass (popMyIupoBKa?
UTo Takoe TOTUIIOTEHTHOCTh KJIETOK?

2. Kunerounsie MeMOpaHbl. XUMHUYECKUH COCTaB U OCOOCHHOCTH CTPOCHHUS.

Kak ocymiecTBisieTcs TpaHCIOPT uepe3 IUIa3MaThdeckyro MmemOpany. KakoBbl 0COOEHHOCTH

MaCCUBHOTO M aKTUBHOTO TpaHcropTa?

SAnpo, 0cCOOEHHOCTHU €ro CTPOCHUS U XMMUYECKOTO cOcTaBa?

[Tepeuncnute U oxapakTepU3yHTE CTPOCHUE U PYHKIIMH OJHOMEMOPAHHBIX OPTaHOUIOB KIICTKH.

[lepeuncnure u oxapakTepusyiTe cTpoeHre U PYHKIIMU HEMEMOPaHHBIX OPraHOUIOB KIIETKH.

[lepeuncnure 1 0XapakTepU3ynuTe CTpoeHNE U (PYHKIUHU IBYXMEMOPAHHBIX OPTaHOUIOB KIIETKH.

Kakue opranonbl, CBOHCTBEHHBI PACTUTENbHBIM KieTkaM? KakoBo ux cTpoeHue U GyHKIUU?

B yem 3akitoyaercs CXOJACTBO U pa3iiMyue B CTPOCHUM PAaCTUTEIbHON U KUBOTHOM KiI€TKU?

w

©oNe R

2. KonrposabHas pabdora Ne 2
Pemre TecToBble 3aaHusl (IPUMEPHI)

1. Annapar I'oibskH BBINOJIHACT (PyHKIMIO
. Xummdeckasi MO (DUKAIUs BEIIECTB
. Cekpenusi BEIIECTB
. OGpa3oBaHue TU30COM
. Cunres Oenka
. CuHTE3 TUNUI0B
. Tpannopt nunuaoB

NN BN WN -

2. ®yHKUMA el KOIIacTOB
. CuHre3 kpaxmaina
. XpaHeHne KpaxMazia
. XpaHeHHeE JIUIHI0B
. @oTocuHTE3
. Ilpuianne okpacku LBETKaM U JUCThSIM
. XpaHneHue OEIKOB

AN AW —

Tema 4. JHeprus u ku3Hb. [I0TOKH JHEpPruu B :KUBBIX CHCTEMAX.

1. Bonipocs! 1J1s1 cobeceoBaHus

1. Yto cmy>XHT HCTOYHUKOM dHeprun Ha 3emie? Kak kuBbie OpraHu3MBbl MOTY4YatoT SHEPTHIO?

2. PaccmoTpuTe TUpPUBEACHHYIO CXE€MY M OXapaKTepH3yHTe IMpOLECChl KPYroBOpPOTa BELIECTB H
SHEPTHUH.

CrpoeHue xJyoporiacra.

4. CperoBble peakuuu (ortocunrtesza. [louemMy onu Tak Ha3Baubl? ['me oHu mnpoucxoxasar? Kakue

w



~

2.

BEILIECTBA B HUX Y4AaCTBYIOT? UTO SABISETCS KOHEUHBIM MPOAYKTOM 3TUX PEaKIUi?

TemuoBsie peakiuu porocunTesa. ['1e onn npoucxoaat? Kakue BemecTsa B HUX ydacTByoT? UTo
SIBJISICTCS] KOHEYHBIM MPOJAYKTOM 3TUX peakiuii? MoryT Jiu OHU UATH HA CBETY?

Uro takoe aeixanue? ['ne ono npoucxoaut? Kakosa ero 6mosornueckas pojib?

Dtarnbl mpolecca JIbIXaHus.

Bbpoxxenune. OcHoBHble THIBI OpokeHus. OTiauuue mporecca OpoKEeHUsl OT IMpolecca IbIXaHHs.
Kakoii u3 3Tux mpotieccoB 6osiee ApeBHUN U TTOYEMY?

KonTpoabHasi padora Ne 3

Pemmre TecToBble 3a0aHusl (IIPUMEPHI)

—_ A WN =

[a—

W N

AW N —

1.
1.

2.

o

1.
1.

2.

1. IIurmeHT XJ10pO(PHILI COCPETOTOUYEH:

. B o6omnouke xnoporiacra
. B ctpome

. BHyTpu TriiakonmoB

. B MeMOpaHnax tunakounmoB

2. Kucsiopoa odpa3syercs

. Ha cBery
. B remHorte
. ITocTossHHO.

3. Kakoii 3Tan 1ucCMMUWISIIIAN SIBJISIETCS] KUCJIOPOAHBIM

. IlTogroroBuTENHHBIN
. I'muxomm3
. 'maponus.

4. I'IMK0JIM3 TPOUCXOAUT

. B nuronnasme

. B MexxmMeMOpaHHOM NPOCTpaHCTBE
. B xpucrax

. B marpuxkce.

Tema S. HenpepbIBHOCTD KU3HH.

Bonpocsl qi1s1 codeceoBanmnst
UYro Ttakoe kinerouHbli nukia? KakoBa ero mnpomomkuTenbHOCTh? DakTOpbl, BIUSIOIIUE Ha
KJIETOYHBIN IIUKJL.
Wntepdasa, ee nepuoasl. [Touemy nmpu Onokajge S-mepuoja MPOUCXOJUT OCTAHOBKA KIETOYHOTO
nuka?
Muto3. @a3bl U NPOJOIDKUTENBHOCTh. bruosiornueckoe 3HadeHre MuTo3a. Pazmuuus B mporecce
MHUTO3a B PaCTUTENIbHBIX U )KUBOTHBIX KJIETKaX.
Meiio3. 3HaueHue Mmeio3a. OCOOEHHOCTH, CBS3aHHBIE C TIOJIOM; pa3IM4Usl y >KUBOTHBIX H
pacTeHui.
Otinune MuTO3a U MeHo3a.
AMUTO3.

Tema 6. MoJiekyJIsipHbIe OCHOBBI HACJICACTBEHHOCTH.

Bomnpocsl nu1st cobecenoBanus

Crpoenue  Hykneotuaa. IlypuHOBblE W NUPUMHAMHOBBIE  OCHOBaHus.  [IpuHImn
KOMILIEMEHTApHOCTH.

Crpoenue JIHK. Uto o3Hauaer anTunapamienbHocTh? IlepBuuHas, BTOpUYHAs W TPETHUYHAS
ctpykryps! JJHK.

Uro Takoe renermueckuid koxn? Ilouemy kox sBisercs TpuruieTHbIM? Kakumu cBolicTBaMu
00JIa1aeT TeHETUYECKUNA KO ?



4. Perumukanus JHK. IloueMy npu cuHTe3e ogHa nenb auaupyer, a apyras otcraer? Kakwue
(epMeHTHI Y4acTBYIOT B IIPOLIECCE PEIUIUKALUU?

Bunet PHK, ux ctpoenue u GyHKIUY.

Tpanckpunuus. Konossl, UX OTIMYUSA OT TPUILIETOB.

Tpanciauys. MexaHu3m TpaHCISLHHN.

8. Perymnauus 6enxoBoro cunresa. Konnenuus oneposa.

No o

2. KontpoabHas padora Ne 4
Pemure TecToBble 3a1aHus (IpUMEPHI)

1. ®opMy «KJIEBEPHOI0 JTUCTA» UMeEET MOJIEKYJIa:
. p-PHK
.u-PHK
. T-PHK
. benka
JTHK

DNk WN =

2. Penuimkanus — 3To0:
. lepenuceiBanue nopsaka Hykieorunos ¢ JJHK na u-PHK;
. iepenuceiBanue nopsizika Hykieotuos ¢ JJHK na p-PHK;
. mepenuceiBanue nopsaka Hykiaeotu10oB ¢ JJHK na t-PHK;
. TIepenyChbIBaHKUE NOPsAKA HYKJIEOTUIOB C MATEPUHCKOM Ha nouepHioro monekyiny JHK;
. lepenuceiBanue nopsiika Hykieoruos ¢ u-PHK na JIHK.

D AW —

3. Ypanus KoMIiJieMeHTapeH:
. AICHUHY
. TAMUHY
. TYaHUHY

. ypauuiy
. IUTO3UHY

DN AW —

2. 3a1a4yu penpoayKTHBHOIO YPOBHA

B JIHK ob6napyxeHo 874 HykieoTHa, COAepkKallUX TyaHHH, 4To cocTaBiseT 19% ot obuiero
yyclia HyKJIeoTH10B. Beruncnute nnuHy moinekyisl JIHK 1 koaumdecTBO ocTanbHBIX HYKIEOTHIOB (C
LUTO3UHOM, a/ICHUHOM U THMHHOM).

Hmuna wmonekynsl JIHK cocrtaBnsier 935 Hm. Paccuuraiite KOJWYECTBO HYKIICOTHJIOB,
COJIepKALINX THUMUH, IUTO3MH U TYaHWH, €CIM U3BECTHO, YTO aJe€HMH cocTaBisieT 29% oT obuiero
qucia.

CymMMa HYKJIE€OTHIOB, COAEPKAIIUX TUMUH M IIUTO3MH, cocTaBisieT 2750, mpuueM HU3BECTHO,
YTO LIUTO3UH COCTaBisieT 23% OT BceX HYKICOTHAOB, BXoAsAmMX B coctaB moJiekyisl JJHK. Ckonbko
HYKJIEOTHI0B Kaxkaoro tuna, coaepxurcs B JIHK? Kakosa nymnaa Monekysi?

Tema 7. XpomMocoMHasi TeOpHUs HACJIEICTBEHHOCTH

1. Bonipocs! 1J1s1 cobeceoBaHust

1. Ucropus pa3Butus renetuku. Oneitel ['peropa Mennens.

2. T'ensl n anenu. JIOMUHAHTHOCTD M PELIECCUBHOCTD.

3. Monorubpunnoe ckpemuanue. | u 1 3akonsr Menaens.

4. HemnonHoe TOMUHUPOBAHUE.

5. AHanuzupyroliee Wi BO3BPATHOE CKPELIBAHUE.

6. Hdurubpumnoe ckpemnuBanue. I1I 3akon Menzaens.

7. TlonmurenHoe HacienoBaHHe NpU3HAKOB. HacienoBanue rpymm KpoBH y YelloBeKa.
8. JleranbHbIE TeHBI, UX 3HAYCHUE.

9. T'enermueckoe onpeneieHue moia.



10. HacnenoBanue mpu3HAKOB, CIETUICHHBIX C TIOJIOM.
11. Myranuu. Ux knaccudukanus. 3a0oaeBaHus 4yenoBeKa. buonorndyeckas pojib MyTaIui.

2. 3ana4yu penpoaIyKTHBHOIO YPOBHS

1. V TomMaTOB reH HOPMaJILHOTO POCTa JOMUHUPYET HaJl FeHOM KapiukoBocTu. Kakoro pocta Oynyt
pacTeHHsI TIEPBOTO MOKOJICHUSI OT CKPEIIUBAHUS TOMO3UTOTUBIX BBICOKUX PACTCHHN C KapJIUKOBBIMH?
Kakoe cooTHoIIeHHE BBICOKMX M KapJIUKOBBIX PACTEHHUN MOXHO 0KHMJIATh BO BTOPOM IOKOJICHUU OT
CKPEUIMBAHUA: PACTCHUH MEPBOrO MOKOJEHUS MEXIy COOOH; pacTeHHil NepBOro IMOKOJICHHUS C
KapJIMKOBOU POJIUTEIBCKON (hopMOii?

2. Y KyKypy3bl TeMHas OKpacka 3epeH JOMUHHpYeT Hax cBemioil. Kakas okpacka 3epeH Oyner B
MIOTOMCTBE OT CKPELIMBaHUsA TOMO3UTOTHOW TEMHO3epHOI (PopMBI cO cBeTI03epHOI? UTO monyuurcs
OT CKpPEIIMBaHUS MEXKIy CO0OW TaKuX THOPHIOB W TMPU BO3BPATHOM CKPEIIMBAHUU THUOPHIHBIX
pacTeHUH MePBOTO MOKOJICHHS C TOMO3UTOTHON PEIIeCCUBHOM (hopMOii?

3. Y MOpPCKMX CBMHOK BCKJIOKOYEHHAs IIEPCTh JOMHHUPYET Haja riaakod. Kakos Oyner BHeUIHMIA
BUJ TIOTOMCTBA IEPBOTO W BTOPOTO IOKOJECHUN, €CIU CKPECTUTh T'OMO3UTOTHOE YKHBOTHOE C
BCKJIOKOYEHHOM MIEPCTHIO € TIIaIKOIIEPCTHRIM?

4. CranpapTHble HOPKHM UMEIOT KOPHYHEBBI MeX, a aleyTCcKhe — TroixydoBaro-cepbiil. Ocobu
TOMO3HIOTHBI, NPHYEM KOpPUYHEBAs OKpacka JoMuHHUpyeT. Kakoe Oymer MOTOMCTBO B IEPBOM
MOKOJIGHUU OT CKPCUIMBAHMS JBYX Ha3BaHHBIX MOpoja? UTO MONXyduTCs B PC3yNbTaTe CKPEIIUBaHUS
MEXy COOOU TaKuX THOpUI0B?

5. Y KpyIHOro poratoro ckotra reH KOMOJIOCTH P JOMHUHUPYET HaJ T€HOM p, ONpPEeNISIOIINM
Hanuuue poroB. KakoB reHOTHIT pOTaThIX W KOMOJIBIX KHUBOTHBIX? Kakoe MOTOMCTBO MOXHO OXHIATh
OT CKpEIIMBAaHMs KOMOJBIX KOPOB C pOTaThIM OBIKOM; IBYX KOMOJIBIX KUBOTHBIX? MOKHO JIH 0KHIaTh
MOSIBJICHHSI B TOTOMCTBE KOMOJIBIX 0COO€H OT CKPEIIMBAHUS POTATOr0 OBIKA M POraToil KOPOBBI?

6. Y oBell yepHasi OKpacka IIEPCTH PELIECCUBHA MO OTHOLIEHUIO K Oenoil. ['eHOTHN Kakoi OBIIbI
MOJKHO yKa3aTb cpasy (depHoi mim Oenoif)? Kakoil (heHoTHI M TeHOTUTT OyJET UMETHh MMOTOMCTBO OT
CKpeIlIrMBaHus 0esIoi OBILIBI M YEpHOTO OapaHa (IpearnoiaraeTcs, YTo 00a )KUBOTHBIX TOMO3UTOTHBI), OT
YepHOil OBILIbI U Oestoro Oapana?

7. Ilpu ckpenuBaHUN MKy cO00# pacTeHHs KPAaCHOTUIOAHON 3eMJISTHUKHU BCETIa Aal0T MOTOMCTBO
C KpacHBIMH sirofamu, a Ocioruiofmnoil — ¢ OenbiMu. B pesynbTate CKpemmBaHus 0OOUX COPTOB
MOJIy4aloTCs PO30Bble Arojbl. Kakoe MOTOMCTBO BO3HUKHET MPHU CKpPEHIMBAaHUM MEXIy COOOi
THOPUIHBIX PACTCHUH 3EMIITHUKH C pO30BBIMH srojamMu? Kakoe TOTOMCTBO MOJYYHTCS TIpU
OTIBUICHUU KPACHOIIJIO-HOW 3eMJISTHUKU MBUIBI0NM THOPUIHOTO PACTEHUS C PO30BBIMU SITOJAMU?

8. Y genoseka | (0) rpynma kpoBu o6yciosnena pereccusrbM reroM 1% 11 (A) — rerom 14; 111 (B) —
resom 18, Annenn 1 u 12 xomomunanteel, u ux coueranue onpenenser IV(AB) rpynmy kposu. Ilo
otHomennio k 1° oryu noMuHAaHTHEL JII0/M ¢ Pa3IMYHBIMA IPYIIAMI KPOBH MOTYT MMETh CIIeTYIOIIHe
regorumsr: | (0) - 191% 11 (A) - I u 1119 1 (B) - 1812 u 1219 IV (AB) - Y12, XKenmmna c | rpynmoit
KpPOBH BBIIIUIA 3aMYX 32 MYX4HHY, romo3urotnuro mo |l rpynmne kpoBu. Y HHX pomuics peOeHOK.
Kakyro rpynmy KpoBU ¥ KaKOil T€HOTUIT OH UMeeT?

9.V genoseka | (0) rpynma kpoBu o6yciosnena pereccusabM reroM 1% 11 (A) — rerom 14; 111 (B) —
renoM |2, Amnenn 11 u |1? kogomunanTHbI, U uX coderanue onpeaenser IV(AB) rpynmy kposu. ITo
otHomeHnio k 1° oru moMuHAHTHEL JII0/IM ¢ Pa3IMYHEIMA IPYIIIAMI KPOBH MOTYT HMETh CIIETYIOIIHe
regorumsr: | (0) - 191% 11 (A) - 1414 1 1% 111 (B) - 1212 u 1819 IV (AB) - 1118, )Kenmuna c | rpymmoit
KPOBH BHINIIA 3aMYX 3a MYX4YHHY Terepo3urotHoro mo Il rpymme kposu. Kakue rpynmsl KpoBH
MOTYT UMETh UX JIETH?

10. V genoseka | (0) rpymma xpou obycrnosiena pereccuBHbM reHoM 1%; 11 (A) — rerom 14 111 (B)
— renoM |2, Annemn 1 u 12 kogomMunanTHBI, U ux coueranue onpenenser IV(AB) rpymmny kposu. Ilo
otHomeHnio k 1° oru moMuHAHTHEL JII0/IM ¢ Pa3IMYHEIMA IPYIIIAMI KPOBH MOTYT HMETh CIIETYIOIIHe
regorumsr: | (0) - 1°1% 11 (A) - 14 u 1% 111 (B) - 1218 u 1219 IV (AB) - I12. Mats roMo3urorsa no
reny |, a oreny — o reny I8, Kakyro rpynmy kpoBu yHaclIeyloT UX J€TH?

11. V uenosexka | (0) rpynma xposu o0ycnosiena peneccusabiM reHoM 12 11 (A) — renom 14; 111 (B)
— rerom |2, Annenu 1 u 12 xomomunanTHBI, 1 ux couetanue onpenensger IV(AB) rpynmy xposu. ITo
otHomenunio k 1° onu gomMuHauTHEBL JII01M ¢ pa3sIMYHBEIMU IPYIIAMI KPOBH MOTYT MMETh CJIEIYIOIIHE



resorunsl: | (0) - 121% 11 (A) - K11 u 111% 111 (B) - 1218 u 1819 IV (AB) - I3, Kakyio rpynmy kpoBu
MOT'YT UMETh JIETH, €CIIM UX poauTenn rerepo3urotHsl o |l u 11l rpynnam kposu?

12. V uenosexa | (0) rpynmna xposu o6yciosiena peneccusubiM resom 12 11 (A) — renom 14 111 (B)
— rerom |2, Annenn 1 u 12 xomomunanTHBI, U uX couetanue onpenenser IV(AB) rpymnmy xposu. ITo
otHomeHnio k 1° ory gomMuHaHTHEL JII0M ¢ pa3sIMYHBIMU IPYIIAMH KPOBH MOTYT MMETh CJIEIYIOIINE

resorunsl: | (0) - 1919 11 (A) - 11 u 1% 111 (B) - 1817 u I21% IV (AB) - 1. Myx u xeHa
reTepo3uroTHs U UMeroT KpoBb || rpynmsl. Onpenenuts BeposaTHOCTs poxaeHus pedenka c |, I, 11l u
IV rpynmoii kpoBH.

13. ¥V genoseka | (0) rpymnma xpou o6ycrnosiena pereccuBHbM renoM 1%; 11 (A) — rerom I 111 (B)
— rerom |2, Annenn 1 u 12 xomomunanTHBI, 1 uX couetanue onpenenser IV(AB) rpymnmy kposu. ITo
otnoutenuto  1° onn nomunanTHeL. JIFOAHM ¢ Pa3sIMUHBIMU FPYIIAMK KPOBHM MOTYT HMETh CIEIYIONIIe
resotunsl: | (0) - 121% 11 (A) - 14 u I11% 111 (B) - 1212 u I21% IV (AB) - I18. Pe6enok umeer | rpynmy
kpoBH, Math — |l, otens — l1l. Onpenenuths reHoTUIIBI poAUTENEH.

14. Y genoseka | (0) rpymma kpoBu o6yciopiena perieccuBHbM reHoM 1%; 11 (A) — rerom 14 111 (B)
— rerom 12, Annenu 1 u 12 xogomunanTHbl, U ux coueranue onpenensger IV(AB) rpynmy xposu. ITo
otnomenmo K 1° onn nomMunanTHEL JII0AM ¢ Pa3IMYHBIME TPYIIAMU KPOBH MOTYT HMETh CIIEIYIOLIHe
regorunst: | (0) - 1209 11 (A) - F'I¥ 1 141% 111 (B) - 1218 u 121% IV (AB) - 1118, I'pynna kxpoBu y Matepu —
I, y orua — Ill. MoXHO 71 yCTaHOBUTH UX T€HOTHUII, €CIM M3BECTHO, UTO y uUX pebenka |V rpymma
KpoBH?

15. V uenosexka | (0) rpynma xposu o6ycnosiena peneccusabiM resom 1% 11 (A) — renom 14; 111 (B)
— rerom |2, Annenu 1 u 12 xogomunanTHbl, U ux coueranue onpenensger IV(AB) rpynmy kposu. ITo
otnomenmo  1° onn nomMunanTHEL JII0AM ¢ Pa3IMYHBIME TPYIIAMU KPOBH MOTYT HMETh CIIEIYIOLIHe
regorunsr: | (0) - 1°09 11 (A) - K u 1% 11 (B) - 1212 u 181% IV (AB) - 118, V manpuuka | rpynmna
KpoBH, a 'y ero cectpbl — |V. UTo MOXHO cKka3aTh O rpylmnax KpoBU UX poauTeneii?

16. B ponunpHOM JOME MEpermyTaid ABYX MaJbuuMKoB. Pomurenu omHoro u3 Hux umeror | u |l
rpynny kposu, apyroro — Il u IV. UccnenoBanue nokaszano, yro getu umerot | u |l rpynmy kposwu.
Ornpenenutb poauTenei AeTei.

17. JomuHaHTHBIN TeH D 00ycrnoBnuBaeT nosiBleHUe y yesoBeKka ronyosix ckiep. ['onyObie ckiepsl
camu mo cebe — Oe3BpenHBId NPU3HAK, HO BMECT€ C HUMH Yy YeJOBEKAa Pa3BHUBACTCS TIIYXOTa U
XPYNKOCTh KOcTe. MyxXuuHa ¢ TOJIyObIMH CKJepaMH >XEHWJICS Ha >KEHIIMHE C HOPMAaJbHBIMU
ckiepamu. KakoBa BEpOSITHOCTh POXICHHS Y HHUX HOPMAIBHBIX JETEH W JeTe C yKa3aHHBIMH
opoKamMu?

18. Y Mopckux CBHHOK T€H dYepHOW oOkpacku mepctn W [IOMHHUpYyeT Haj aienem W,
o0ycioBiIMBaOIUM Oenyto okpacky. KopoTkomepcTHOCTh 00yclioBlieHa JOMUHAHTHBIM T'eHoM L, a
JUTMHHOIIIEPCTHOCTh — €r0 PelecCUBHBIM ajutenieM |. ['eHbl OKpacku W JUTMHBI MIEPCTH HACIIEAYIOTCS
HE3aBUCHUMO JIpyr OT Jpyra. ['OMO3UroTHOe 4YepHOE UIMHHOLIEPCTHOE >XHUBOTHOE CKPELIEHO C
TOMO3HUTOTHBIM O€ITBIM KOPOTKOMIEPCTHBIM. YKa3aTh T€HOTHITHI POAUTENEH U OXKHIaeMble TEHOTUITBI U
(eHOTHUIBI TOTOMCTBA.

19. UncTomopoaHbIi YepHBI KOMOJIBIH OBIK CKPEIIMBACTCS C KPACHBIMH POTaThIMH KOPOBaMHU.
Kakumu 6yayT HO heHOTHITY THOPH/IBI; KAKUM OXKHIAETCs CIeyIollee MOKOJICHUE, MOTyqrBIIeecs OT
CKpEeIIUBaHUS DJTHX THOPHUIIOB MEXIy COOOH, eciau M3BECTHO, YTO KOMOJIOCTh (0O€3pOorocTsh)
JOMUHHUPYET HaJl pOraToCThIO, a YepHasi MacTh — HaJl KPacHOM?

20. YV cobak yepHas OKpacka IIEPCTH JTOMHHHUPYET HaJ KOPUYHEBOH, a IMEroCTh PEIeCCHBHA IO
OTHOIICHHUIO K CIUIOIIHOW OKpacke. Kakylo OKpacky MOXHO OXXHJaTh Yy HIEHKOB, POJUBIIUXCS OT
KOPUYHEBOTO OTIla W 4YepHo-mierod marepu? [losiBATCS 1M KOPUYHEBO-TIETHE IIEHKH Y YEPHBIX
poauteneit? YkazaTh pa3Hble BAPHMAHTBI COYETAHUS TOMO3ZUIOT U T€TEPO3UTOT Y POTUTEIHCKUX 0cOOen
B 000UX CiyJasX.

21. Kypuna u metyx depHble xoxyarble. OT HMX MOJYY€HbI LBIUIATA: / YepHBIX U 3 OypbIX
XOXJIaThIX; 2 YepHbIX u 1 Oypsrii 6e3 xoxna. Kak Hacnemyrorces: ykazaHHbIe IpU3HAKU y Kyp? KakoBbl
TEHOTUIIBI POJUTENBCKUX o0cobei? Kakoe MOTOMCTBO MOXKHO OXHIAaThb OT CKpEIIMBaHUS
POHUTENECKON 0COOM ¢ TIOTOMKOM OYyporo orepeHus u 6e3 xoxJya?

22. Y MOpCKUX CBMHOK BCKJIOKOYEHHas (po3eTouHas ImepcTb R AOMUHHMpYeT Haja IMIaAKou I, a



yepHass okpacka W — Haxg Oemoit W. CkpemuBaeTcsi BCKJIOKOYEHHOE YEPHOE JKUBOTHOE CO
BCKJIOKOYEHHBIM OesibIM. B MOTOMCTBE MOIy4eHO: BCKIOKOYEHHBIX UYEPHBIX — 28, BCKIOKOYEHHBIX
oenpix — 31. rmamkux wepHelx — 11, rmagkux OenbIX KXUBOTHBIX — 9. YCTaHOBUTH T'€HOTHIIBI
POIUTEIBCKUX 0CO0EH U IOTOMCTBA.

23. Y MOpCKHX CBHHOK BCKJIOKOYEHHas (po3eTouHas mepcTh R AOMUHHMpYeT Haja TIIAAKou I, a
yepHast okpacka W — nHang OGemoit W. CkpemmBaroTcs Mexay co0oi 2 BCKJIOKOYEHHBIX YCPHBIX
KUBOTHBIX. B MOTOMCTBE OT 3TOTr0 CKpEIIMBAaHUS MOTYyYEHO 2 0COOM, U3 KOTOPBIX OJHA BCKIOYECHHAs
Oenas. a Bropas riajgkas uyepHas. KakoBbl N€HOTHIBI POJUTEIBCKUX OCOOEH M Kakoe IOTOMCTBO
CIIeyeT OKUJaTh B JalbHEHUILIEM OT ATUX CBUHOK

24. Y npBUHOIO 3€Ba KpacHas OKpacka LBETOB 4 4aCTUYHO JOMHHUpPYET HaJ Oesol OKpackoil a,
TaK 4YTO Yy THOPHIIOB LBETKM PO30BbIC. Y3KHE JUCThS H YaCTHYHO JOMHHUPYIOT HaJ MIMPOKUMHU
aucThssMu N, y THOPUIOB JIHMCThs OOJIANAIOT HPOMEKYTOUHON MIMPHHOW. PacTeHHs ¢ KpacHBIMH
LBETKAMU U CPEJHUMHU JINCTBSIMHU CKPEIIMBAIOTCS C PACTEHUSMU C PO30BBIMH LIBETKAMHU U CPEIHUMU
muctbaMu. Kakum Oyner (peHOTUI U TeHOTUIT IOTOMCTBA OT 3TOr0 CKPELMBaHUA?

IlepeyeHb BONPOCOB U 3a]aHMIi, BBIHOCUMBIX HA 3K3aMeH
1. Tlpoucxoxxnenue xu3Hu. HauanabHbIe 3Tanbl pa3BUTHS KU3HU Ha 3eMIIe.
2. YpOBHM OpraHu3alliy )KUBOU MaTEpUU.
3. Ompenenenue xu3Hu. OCHOBHBIC CBOMCTBA KUBBIX OPTaHU3MOB.
4. OOMeH BelIeCTB 1 SHEPTUHU B )KUBBIX OPraHU3MaXx.
5. XuMHUYECKHH cocTaB KJieTKA. OpraHoreHbl, MaKpOdJIEMEHThI M MHKPOIJIEMEHTHI, UX pOJIb B
OpraHu3Me.
XHUMUYECKUH COCTaB KJIETKU. Boja u ee poJib B 5)KUBOM OpraHU3MeE.
VYTIeBoibl M UX POJIb B OPraHU3ME.
Jlunuael U UX POJIb B OpraHU3Me.
AMMHOKHUCIOTHI. benku u ux poiib B OpranusMme.
10. Mexanu3mbl OMocHHTE3a OenKa.
11. HyknenHOBbIE KUCIOTHI, UX poiib B )kuBoM opranunizme, PHK u THK.
12. I'enetnueckuii koa u ero cBoiicta. Perumkarus JITHK.
13. Anpo kak BaxHeimas yacth kieTku. CTpoeHue u GyHKIUHU XPOMOCOM.
14. OcobeHHOCTH CTPOEHHUS KJIETOK PACTEHHH.
15. OcobeHHOCTH CTPOEHUS KIETOK KUBOTHBIX.
16. Knerounsrii k. Muto3. bronornyeckoe 3HaueHIE MUTO3A.
17. Jlenenue kierok. Meiio3. buojgornyeckoe 3HaueHue Mero3a.
18. Kiterounast Teopusi.
19. ®oTocuHTE3 U €ro OMOIOTUYECKAs POJIb.
20. JIprxanue u ero OMoJoruvecKast poib.
21. BpoxxeHue u ero 6uonoruyeckast pojib
22. T'enwl 1 aymienn. JIOMUHAHTHBIC M PEIIECCKUBHBIC MPU3HaKkH. KogOMUHAHTHBIC TIPU3HAKHY.
23. 3akoHbI HacienoBaHus npu3HakoB ['. Menpaens.
24. OCHOBHBIC 3aKOHOMEPHOCTH M3MEHYMBOCTH M HACJICIOBAHUS TIPU3HAKOB.
25. MyTanuu u uX BHUIIBI.

Tab6anna 9. IIpuMepbl OLEHOYHBIX CPEICTB € KIKYaMH NPABWIbHBIX OTBETOB

. Bpemsa
Ne Tun [IpaBunbpHBII p
DopMyIMpOBKa 3aJaHUS BBITIOJTHEHUS
/o | 3aJaHus OTBET
(B MHHYyTaX)

Koo u naumenoeanue nposepsaemoi KomnemeHyuu
OIIK-1. CnocobeH nmpuMeHsTh 3HaHHS (PyHIAMEHTAJBHBIX pa3/IesioB HAyK o 3emiie, 0a30BbIe 3HAHUS
€CTECTBEHHO-HAYYHOT'0 U MaTEMAaTUYECKOT0 IMKJIOB MPU PEIICHUH CTAHAAPTHBIX 3a/1a4
PO ECCHOHATBHON JEATETHHOCTH

1. | Bagamme | AMHHOKHCIOTBI B MOJIEKYJIe | 2 | 1




n/a

Tun
3aJaHusd

®opMyIIMpOBKa 3a0aHU

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

3aKpBITOTO
THIa

0eJIKa MePBUYHOI CTPYKTYPBI
cOoeIMHEeHbI MeXKIAY cCo00i npu
MOMOIIM ___ XHMHUYECKOit
CBA3M

1. nucynshuaHOM
2. IENTUIHON
3. BOJOPOAHOM
4. nOHHOM

5. ruapodoOHOI

MoJiekyJibl aAMUHOKHM CJIOT
OTJIMYAeT APYT OT Apyra

1. pagukan

2. aMuHOrpymnmna

3. kapOoKcuIbHAs TPyIIa

4. octatok (HhochHOPHON KHCIOTHI

DyHKIUA JEHKONJIACTOB

1. CunTe3 kpaxmMana

2. XpaHeHHe Kpaxmaia

3. XpaHeHue JUIUI0B

4. ®oTocuHTE3

5. Ilpupnanue okpacky BETKaM U
JTUCTHSIM

6. XpaHneHnue OEJIKOB

1,2,3,6

Kucaopon odpasyercs
1. Ha cBety

2. B temHoTe

3. I[MocTostHHO

DopMy «KJIEBEPHOTI'0 JTUCTA»
HMeeT MOJIeKyJIa:

1. p-PHK

2. n-PHK

3. 7-PHK

4. 6enka

5. JHK

3aganue
OTKPBITOTO
TUIIA

BcraspTe npornyiieHHoe CI10BO.
IIpu napymenuu

CTPYKTYpHbI Oenka
BOCCTaHOBJICHUE MOJIEKYJIbI
HEBO3MOYKHO

IIEPBUYHOMN

VYKaxure NpaBUIbHYIO
110CJIEI0BATENBHOCTD (ha3 MUTO3a

npodasa, meradasa,
anagaza, renodo3a

Pemure 3amauy:

CymMma HyKJI€0TH/IOB,

coJiep KaliuX THMUH U LIUTO3UH,
cocrasisieT 2750, npuuem
W3BECTHO, YTO LIUTO3UH
cocraBiseT 23% oT Bcex
HYKJIEOTH/I0B, BXOJSIIUX B COCTaB
Mmoutekynsl JIHK. Ckonbko

CornacHo nmpaBuiry
koMIuiemeHTapHoctu B JIHK
KOJIMYECTBO TUMHMHA BCET/1a
COOTBETCTBYET KOJIMUECTBY
aJIcHUHA, a KOJINYECTBO
LIUTO3UHA PABHO KOJUYECTBY
ryannHa. OTcrofa, eciu
T+11=2750, To A+I'=2750.




n/a

Tun
3aJaHusd

®opMyIIMpOBKa 3a0aHU

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

HYKJICOTHJIOB KaXXJI0T'O THIIA,
coaepxurtcs B JJHK? KakoBa
JUTMHA MOJICKYJIbI?

OO11ee KOJIMYECTBO
HYKJIEOTHJIOB B MOJIEKYJIE
cocrasisieT 2750%2=5500.
CocrasinseM MpoIopLHUIO
5500 — 100%

[ — 23%. Onpenensem
KOJIMYECTBO IUTO3HHA!
5500%23/100=1265. 3nauut
Y KOJIMYECTBO I'yaHWHA =
1265.

ompesensieM KOJTHIECTBO
THUMHHA (WU aJICHUHA).
2750-1265=1485.
OmnpenensieMm JUIMHY
monekynsl JJHK. Monekyna
JIHK mpencraBnser coboi
CIUPAJIb, COCTOALLYIO U3 2-
Herneil KOMIIEMEHTapHO
CBSI3aHHBIX HYKJICOTHJIOB,
3HAYUT B OJJHOM Lienu Oyaer
2750 nykneotuoB. JnuHa
OJIHOTO HYKJICOTHIA
cocrasisaeT 0,34 HM.
2750%0,34=935 um.

Pemure 3anauy:

HpI/I CKpCIIMBaHUU IT'OMO3UT'OTHBIX

COpPTOB ropoxa C rfaJKuMu U
MOPLIMHUCTBIMU CEMEHAMU

MOJIy4EHBI PACTEHHUSI C TJIaJJKUMU
cemeHamu. Kakue cemena Oynyt y

pacTEeHUM, OJIY4EHHBIX OT

CKpCIINBaHUA FI/I6pI/I,Z[0B epBoro

ITOKOJIEHUS U PACTEHUH C
MOPUIMHUCTBIMU CEMEHAMU?

deHoTHUI I'enoTun
Temnas oxp. — AA, Aa
CaeTti1. OKp. — aa

F2

OtBer: pacTenus,
IIOJIyYE€HHBIE OT
CKpeITUBaHUs THOPHUIOB
MIEPBOTO MMOKOJIEHUST U
pacTeHnii ¢ MOPIIMHUCTHIMU
ceMeHaMH, OyIyT UMETh
IJIaJIKi€ ¥ MOPIIUHUCTHIE
CeMeHa C paBHOU
BEPOSTHOCTHIO
(cootHomenue 1:1).




[TonmHBI KOMIUIEKT OILIEHOYHBIX MAaTePHANIOB MO JUCHUILTHHE (MOIyN0) ((hOHA OLIEHOYHBIX
CPEICTB) XpaHHUTCS B DJJCKTPOHHOM BHAE Ha Kadeape, yTBepxkaamomeld padouylo mHporpaMmy
JTUCIUIUTAHBI (MOJTyJis1), ¥ B L[eHTpe MOHUTOPHHTA U ayIUTa KAYeCTBA O0yUCHUSI.

7.4. MeToauueckne MaTepHAJbl, ONpeAe/sioNe MPoueIypbl OLEHUBAHUS Pe3yJIbTATOB
00yuyeHus M0 TUCHUILINHE (MOIYJIIO)

Tekymas ycrneBaeMocTh onieHuBaercs mo 100-6anpHo#t cucteme. CTyIeHT MOJIy4aeT OICHKY
Ha KaXIOM MPAKTHYECKOM 3aHATHH. [IpH TpOBEACHHH NPOMEKYTOYHOTO KOHTPOJIS (IK3aMeH)
YUUTHIBAIOTCS BCE OLIGHKH, I[IOJIy4YeHHbIE B TEYEHHUE CEMecTpa, M BBIBOAUTCS CPEAHSISA
apudMeTHdecKas OIEHKA, MOJCUYUTHIBAIOTCS BCE MPOMYCKU MPAKTUYCCKUX 3aHATUA U JEKIUH 0e3
YBaXUTEIHHOW MPUUMHBI, U U3 OOLIEH OILIEHKU 32 CEMECTP BBIUMTAIOTCS WTpadHbie O0amibl (B CyMMe
He Oonee 10). 3a OTCyTCTBHE MNPOMYCKOB 3aHSTHUH, TOTOBHOCTh K MPAKTHYECKUM 3aHSATHUSIM H
AKTUBHOCTB CTYJICHTA B TEUCHUE CeMeCTpa, 100aBstoTcs OoHycHBIe Oamibl (B cymme He 6onee 10).

[Ipu npoBeneHMHM WTOrOBOM arTecTaluy (IK3aMeH) OILIEHKAa CKJIaJbIBAaeTCsl U3 CpeaHel
apudmeTnyeckoil OIIEHKH, IOJIYYEHHOM 3a ceMecTp (CTYACHT II0JIydaeT OLEHKY Ha KaXIOM
MPAKTHYECKOM 3aHITHH), U OLEHKH, ITOJIYIeHHON Ha SK3aMeHe. DK3aMEH IMPOBOJIUTCS M0 OMJIeTaM B
IUCbMEHHOM BHJIe. DK3aMEHAllMOHHbIE BOIIPOCH! M0 AUCLUIUIMHE JTOCTYIHBI CTYJE€HTaM B TEUYEHUE
Bcero yueOHoro roja. Ha »K3aMEHAMOHHYIO OIEHKY TakXe BIHUSAIOT mTpadHble Oajibl,
BBIUHMTAEMBbIE 32 MIPOITYCKH 3aHATUI 0€3 yBaXKUTEIbHOW MPUUNHBL, U OOHYCHbIE Oalliibl, HAYUCIIIEMbIE
3a OTCYTCTBHUE IIPOIYCKOB 3aHSATUMN, HAYUYHYIO J€ATEIbHOCTh U aKTUBHOCTh Ha 3aHATHUSX B TCUECHUE
cemecTpa.

[Ipn peanuszanum JUCHUIUIMHBI (MOAYJS) B 3aBUCHUMOCTH OT YpPOBHS IOJATOTOBJICHHOCTH
00yyarouMxcs MOTyT ObITh UCIIOJIB30BAaHbI HHbIE (POPMBI, METObI KOHTPOJISL U OLIEHOYHBIE CPE/ICTBA,
HCXOJ U3 KOHKPETHOM CUTYallUU.

8. YY4EBHO-METOJUYECKOE 1 ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIS)

8.1. OcHOBHas JIMTEpPaTypa

1. MawmonrtoB C.I'. buonorus: y4eOHUK yUIsi CTyA. yupexiaeHuil Bbicul. oOpazoBanusi / C.I.
MawmontoB. B.b. 3axapos, T.A. Koznosa; mox pex C.I'. MamonToBa. — 5-¢ u3a. crep. — M.:
Wznarensckuit nieHtp «Axamemusi», 2014. — 512 ¢. — (Cep. bakanaspuar). (1991 — 10 sk3.,
1997 — 1 5k3., 2009 — 36 5k3., 2011 — 2 sk3., 2014 — 30 5k3.).

2. UYeorsmmeB H.B., buosnorus. CrnpaBounuk [nektponHsbiid pecypc] / Ueobmes H.B., I'y3ukoBa
I'.C., JlazapeBa 1O.b., Jlapuna C.H. — M. : [IDOTAP-Menua, 2011. — 416 c. — ISBN 978-5-
9704-1817-8 — Pexxum jocryma: http://www.studentlibrary.ru/book/ISBN9785970418178.html.
(OBC «KOHCYIBTAHT CTYyICHTAY).

8.2. lonotHuTE/IBHAS IUTEPATYPA

1. benskosa I'.A., CioBapb OMOJOTHYECKHUX TEPMHUHOB [ DJIEKTPOHHBIN pecypc]: YueOHoe
nocodue. / bemsikoa I'.A, — M. : I3narenbcTBO MOCKOBCKOTO roCy1apCTBEHHOTO
yauBepcureta, 2013. — 288 c. — ISBN 978-5-211-06470-6 — Pexxum noctyna:
http://www.studentlibrary.ru/book/ISBN9785211064706.html. (3bC «KoncynsTant
CTYJICHTa»).

2. 3asu P.I'., buonorus [Onexrponusiit pecype] / P.I'. 3asau, B.D. Byrsunosckuii, B.B. JlaBbi10B,
N.B. PaukoBckast — Munck : Beir. mik., 2015. — 639 ¢. — ISBN 978-985-06-2555-7 — Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN9789850625557.html. (9BC «KoncynbTant
CTYJICHTa»).

3. 3asu P.I'., buonorus. Tects! [Dnextponnsiii pecype] / P.I'. 3asau, B.3. bByrsunosckuii, B.B.
HaBwimoB — MuHCK : Beim. mik., 2015. — 749 ¢. — ISBN 978-985-06-2559-5 — Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9789850625595.html. (9bC «KoncynsTanT
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CTYJICHTa»).

4. Koznosa U.HN., buonorus [ DnekTponnsiii pecypce] : yueonuk / M1.1. Ko3znosa, 1.H. Bonkos,
A.I'. Mycrapuu — M. : TDOTAP-Menua, 2015. — 336 c. — ISBN 978-5-9704-3440-6 — Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970434406.html. (3bC «KoncynsTant
CTYJICHTa»).

5. Kypb6arosa, H. C. O6mas 6uonorus : yaeonoe nocodbue / H. C. Kypb6atona, E. A. Ko3znoBa. —
2-¢ u3n. — Caparos : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-1806-5. — Tekcr
: anekTpoHHbIH // Lludpopoii oopazoaTenbHbIid pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81072.html (nata obpamenwus: 11.10.2022). — Pexum gocryna:
JUTSL aBTOPHU3HP. ITOJIb30BaTEICH

6. IlexoB A.Il. buosorus ¢ ocuoBamu 3xoioruu. CII6.: Jlans, 2006. — 688 c. (2000 — 1 k3., 2001
— 42 5x3., 2002 — 24 5k3., 2005 — 17 k3., 2006 — 27 5k3.).

7. Pemenue 3amau mo renetuke : yaeoHoe nocodue / T. U. Kongayposa, A. M. Benenees, H. E.

®etucoBa, A. B. 3BepeB. — Bourorpan : Boarorpaiackuii rocynapCTBEHHBIH COLUATIBHO-
nemarornyeckuii yausepcuret, «llepemena», 2020. — 99 c. — TekcT : 3JEKTPOHHBINA //
Hudposoit  obpazoBarenbHblii  pecypc IPR SMART : [caiir]. —  URL:

https://www.iprbookshop.ru/99141.html. — Pexwum moctyma: 1yis aBTOPU3UP. MOJIb30BATEIICH

8. Teiinop J., buonorus. B 3 1. Tom 1 [Dnextponnsiii pecype] / . Teitnop, H. I'pun, V. CtayT ;
nox pexn. P. Conepa ; nep. 3-ro anrn. uzg. — 7-e uza. (31.). — M. : BUHOM, 2015. - 514 ¢c. —
ISBN 978-5-9963-2669-3 — Pexxum poctyma:
http://www.studentlibrary.ru/book/ISBN9785996326693.html. (9bC «KoHcynbTanT
CTYICHTA»).

9. Spwrun B.H., buonorus [Dnexrponnsiii pecype] / B.H. fApeirun, B.B. I'nuakuna, 1.H.
Bonxkos, B.B. CunenbsiukoBa, I'.B. Uepabsix — M. : I[DOTAP-Menuna, 2014. — 560 c. — ISBN
978-5-9704-3030-9 — Pexwum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970430309.html. (3bC «KoncynsTant
CTYJICHTa»).

8.3. UnTepHeT-pecypchl, HE0OX0AMMbIE JIS OCBOCHH S JUCHUIIMHBI (MOIYJIA)

1. DnexrponHo-6mbmmoreynass cucrema (OBC) OO0 «lomurexpecype» «KoHCynbTaHT
cryaeHnTa» — Www.studentlibrary.ru

2. DnektponHas oubnuoreynas cucrema IPRbooks — www.iprbookshop.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIST)

MynbTU-Menua ayguTopHsi g TI0Ka3a TNpe3eHTaluid. AkaJeMudeckas ayJauTopus,
o0opyaoBaHHasi OOJBIION TOCKOMH.
10. OCOBEHHOCTHU PEAJINBALIU JUCHUIIJINHBI MOAYJIsA) IPU OBYYEHUHU
HUHBAJINIOB U JIML] C OTPAHUYEHHBIMU BO3MOXKHOCTSAMMU 310POBbSA

Pabouas nporpamMMa JTUCHMILIMHBI (MOAYIIS) IPU HEOOXOIMMOCTH MOXKET OBITh alalTUPOBaHA
uis 00ydeHus (B TOM 4HMCJe ¢ MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUI) JIUIL C
OTpPaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0pOBbsl, HMHBaIuAoOB. Jlnsg sToro Tpedyercs 3asBIEeHUE
oOyyaromuxcs, SIBISIIOIIUXCS JUIAMH C OTPaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbsI, MHBAJIUJAMH,
WM UX 3aKOHHBIX MPEICTABUTENEH U PEKOMEHIALMHU [ICUXO0JI0T0-MEUKO-TIEAarOTMUECKOl KOMUCCHUH.
[Ipu 0OyyeHuu JUIL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsSI YUUTHIBAIOTCS UX UHIUBUyaIbHbIE
ncuxodusnueckue ocodeHHOCTH. OO0ydyeHne MHBAIUA0B OCYIIECTBIISAETCS TaKKe B COOTBETCTBUU C
MHIUBUAYAIBHON porpaMMoi peaOuanTaluy nHBaIuAa (Ipy HATMYUH).

Jns avn ¢ HapylmleHHeM CiyXa BO3MOYKHO TIIpelocTaBieHHe y4uyeOHoM wuHdopManuu B
BU3yaJIbHOU opme (KpaTKU KOHCIEKT JICKIIWH; TEKCThl 3aJlaHWi, HaleYaTaHHBIC YBEIWYEHHBIM
mpupTOM), HA AYIAUTOPHBIX 3aHATHAX JIOMYCKAeTcs MPUCYTCTBHE AaCCHCTEHTa, a Takke
CYypONEPEBOUUKOB U TU(DIOCYpaONepeBOAYMKOB.  Tekylmuil  KOHTPOJIb  yCIIEBA€MOCTH
OCYILIECTBISICTCS B IUCBMEHHOM (opme: 0oOydaromuiicsi MUCHbMEHHO OTBEYAaeT Ha BOMPOCHI,
MMUCBMEHHO BBITTOTHAET MpakTudecKkue 3aaanus. Jlokmazn (pedepar) Takike MOKET OBITh TIPEACTABIICH B
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MUCHMEHHOW (opMe, MpH 3TOM TpeOOBaHUS K COAEPIKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K
Ka4eCTBY M3JIOKECHHUS MaTepHraia (TIOHATHOCTh, KAYeCTBO PEUH, B3aUMOACHCTBHE C ayAUTOPHEH H T. 11.)
3aMEHSIOTCSI Ha COOTBETCTBYIOIIME TPEOOBAHUS, IPEAbIBIsEMbIE K MMCbMEHHBIM paboTaM (KayecTBO
o(hopMIICHHS TEKCTa M CIIMCKA JINTEPATyphl, FPAMOTHOCTb, HATMYHE WLTIOCTPAIIMOHHBIX MaTepHAaJIOB U
T. I.). IIpomMexyTouHast arrectamus UIsl JUI ¢ HApyHICHUSMHU CIyXa MPOBOAMUTCS B IHChMEHHOMN
dopMe, TpU ATOM HCHONB3YIOTCA OOmMe KpuTepuu oueHuBaHuA. [Ipm HeoOXoauMocTH Bpems
MOJITOTOBKH K OTBETY MOKET OBITh YBEIIMUYCHO.

Jns mun ¢ HapylIeHHueM 3peHHs JIOIYCKaeTCs ayAuallbHOE MpeAocTaBieHue uHdopmanuu, a
TaKX€ HCIOJb30BAHNE HA AyJUTOPHBIX 3aHATHIX 3BYKO3AMHCHIBAIOIIUX YCTPOUCTB (IUKTO(GOHOB M
T. 1.). Jlomyckaercsi mpHUCYTCTBHE Ha 3aHATHAX AaCCHCTEHTa (IIOMOIIHMKA), OKa3bIBAIOLIErO
o0yJaromuMcsi HEOOXOJUMYI0 TEXHHYECKYIO TIOMOIIb. TEeKyIIMid KOHTpPOJIb  yCIEBAEMOCTH
ocymecTBisiercss B ycTHOH Qopme. [lpu mpoBeaeHuMM NPOMEKYTOYHOM aTTECTalUMU U JIMIL C
HapyILIEHUEM 3pEHUS TECTUPOBAHUE MOKET ObITh 3aMEHEHO Ha YCTHOE COOECEeI0BaHUE 110 BOIIPOCAM.

Jnsg nui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbBSI, MMEIOIIMX HApYIICHHS OIOPHO-
JBUTATENILHOTO amiapara, Ha ayJUTOPHBIX 3aHATHIX, a TAaKXKe MPH MPOBEACHUU MPOLEIYP TEKYIIETro
KOHTPOJISL YCIIEBAEMOCTH M MPOMEKYTOUHOW aTTECTAI[MH MOTYT OBITh IPEAOCTABICHBI HEOOXOAUMBIC
TEXHUYECKHE CpeAcTBa (IMEePCOHATBHBIA KOMITBIOTEP, HOYTOYK WM APYrod TapKeT); JOIMyCKAaeTCs
MPUCYTCTBUE aCCHCTEHTA (ACCUCTEHTOB), OKa3bIBAIOILETO 00yYarONIMMCS HEOOXOAUMYIO TEXHUYECKYIO
noMoInp (3aHATh pabouee MeCTO, NEepeABHraThCs IO AyIUTOPHH, NMPOYUTATh 3alaHue, o(popMHUTH
OTBET, OOIIATHCS C TPETOIaBaTeIeM).



