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1.O0masi XapakTepucTHKA padoyeil mporpaMMbl y4eOHOH JUCIIUIIIMHBI

1.1.

«0/1.13 buosorus»

MecTO IMCHHUILIUHBI B CTPYKTYpE OCHOBHOM OﬁpaSOBaTeﬂbHOﬁ nporpamMmmai:

VYuebnas nucrurnnaa «O/1.13 broaorus» 6e301macHOCTH JKH3HEACITSILHOCTH SBIISCTCS

00s13aTepHOM YacThio ob1eoOpaszoBarenbHoro nukia OIIOII-IT B coorBeTcTBUn ¢ @I'OC CIIO mo

npodeccuu 13.01.10 DiekTpoMOHTEp 1O PEMOHTY U O0CITY>)KHBAaHHIO 3JIEKTPOOOOpYAOBaHUS (TI0

OTpacisiM).

Ocoboe 3HaueHne quciuIuimHa umeeT npu popmupoBanuu 1 pazputuu OK 01, OK 02, OK 04,

OK 06, OK 07, OK 08.

He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJINHBI:

B pamkax nporpaMmmsl yueOHOM TUCIMIUIMHBI 00YYAIOIIMMHUCS OCBAUBAIOTCS YMEHUS U 3HAHUS

OHMOJIOTHYECKUMU MTOHATHIMH,
TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
M0JIb30BaHUEe OMOJIOrNYECKOM
TEPMUHOJIOTMEN U CUMBOJIUKOM.
YMenue 000CHOBBIBATHL MECTO U
POJIb OMOJIOTHYECKIX 3HAHUN B
MPaKTUYIECKOMN NeITETLHOCTH
JOJIeH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHIA; OTIPENEIISATE YKIUBBIC
00BEKTHI B IPUPOJIC; TIPOBOIUTD
HaOJIOIEHHS 32 DKOCUCTEMAMH C
LIEIBI0 MX ONTMCAHMS U BBISIBIICHUS
©CTECTBEHHBIX U aHTPOIIOTCHHBIX
H3MeHeHHH. BEIIBIATE

Kox IIK, Kon VYMenns Kon 3HaHuA
OK YMEHHI 3HAHUU
OK 01 Y0 01.02 AHanu3UpoBaTh 33124y H/UIN 30 01.01 | OCHOBHBIX UCTOYHUKOB
MpOOIJIEMy U BHIIEISTH €€ nH()OPMAIINU B PECYPCOB
cocraBHble yacTy; OnpenensiTs IUIS peLIeHus 3a0a4d U
ATaIlbl PEeUICHUs 3a/1aui; BBIABIATH npobiemM B
1 3 (HEKTUBHO HCKATh npodecCHOHATEHOM
WH(POPMAITUIO, HEOOXOTUMYIO JUIS W/WIH COITMATTEHOM
pelIeHuUs 3a7a4 W/WiId TPOOIeMBbI; KoHTeKcTe; OCHOBHEIE
CocTaBisITh TIaH JICHCTBUS; TEOPHH OHOJIOTHH
OmnpenensiTh He0OXOANMBIE M.Inelinena, T.IlIBanHa.
pecypcsl; OOBSICHATH 3HaUCHNE Moprana, yueHue
COBPEMEHHBIX OTKPBITUI B H.M.BaBuioBa o nieHTpax
OMOJIOTMH 1 TEXHOJIOTUH POUCXOXKICHHS
AHanm3upoBarth 3a7a4u 1o KYJIBTYPHBIX PAaCTEHHH,
OHMOJIOTUH Pa3IUYHBIX TUTIOB OCHOBHBIE METO/IbI
CEJIeKIUH;, YUCHHE
B.1.Bepnaackoro o
ounocdepe,
OHMOIIEHOTUYECKOM U
HOIYJISIMOHHO-BU0BOM
YPOBHSAX XHU3HH
Yo 01.05 Brnagenne ocHOBOIOIAralOIIUMHI 30 01.03 | Anroput™msl perieHus

3a/1a4 Pa3IMYHbIX BUJIOB;
3HaHKe OMOJOTHYECKUX
TEOPHUii, 3aKOHOB,
OCHOBHBIX 3aKOHAX
JKU3HU Ha BCEX YPOBHSIX
ee OpraHu3aIuy;
3HaueHus
OHOJIOTHYECKOTO
pasHooOpasus as
YCTOWUYMBOI'O Pa3BUTHS
NPUPOJIBI U 00IIeCTBa Ha
3emiie




XAapPaKTCPHBIC TPU3HAKN
OMOJIOTHYECKUX MOHITHH.

OK 02 Yo 02.01 OnpenensTs 3a7a9u AJ1s IOUCKa 30 02.01 | ®opmara opopMIeHUS
nHpopmanum; OnpenensiTh pe3yAbTaTOB MOUCKA
HEOOXOAMMBIC HCTOUYHHUKH nHpOpMAaInH, -
nHpopmary; [Inaamposarts COBpEMEHHBIE CPEICTBA U
MPOIIEeCC MOUCKA; CTPYKTYpUPOBAThH ycTpoiicTBa
MOJTy4aeMyto HHPOPMAIIHIO; MH(QOPMaTH3AIINY;
Brigensars HanOonee 3HaYNMOE B OcHoBonoaratorrue
nepeyHe nH(popManumn; OleHNBaTh TIOHSTHS U
MPaKTUYECKYI0 3HAYMMOCTh NPEACTABICHUSIM O KUBOK
pe3ynpTaToB moucka; OpopmisaTs MIpUpOJIe, €€ YPOBHEBOU
pe3ynbTaThl IOUCKA, TIPUMEHSTH OpraHM3aluy U
cpeacTBa MH)OPMAIIMOHHBIX IBOJIIOLMH
TEXHOJIOTHH JJISl peIICHUS
mpohecCHOHANBHBIX 3a]1ad;
Yo 02.02 OmnpenensiTh He0OOXOANMBIE 30 02.02 | IIpuemsl
WCTOYHUKHU HH(POPMALIUH CTPYKTYPUPOBAHUSA
nH)OpMaUH
OK 04 Yo 04.01 OpraHu3oBbIBaTh pPaboOTy 30 04.01 | Ilcuxonmoruyeckue
KOJJICKTHUBA U KOMaH/bI OCHOBBI ACATCIIbHOCTH
KOJIJICKTHBA,
TICUXOJIOTHYECKIE
0COOCHHOCTH JTMYHOCTH
VYo 04.02 BsaumogeiictBoBaTh ¢ koieramu, | 30 04.02 | OcHOBBI IPOEKTHOM
PYKOBOACTBOM, KIIMECHTAMU B XOAC ACATCIIbHOCTU
po(hecCHOHATPHON NEATENbHOCTH
OK 06 Yo 06.03 IlenHOCTHOE OTHOLIEHUS K 30 06.01 | 3nanne ouorpaduii
HCTOPUYECKOMY U HAYUHOMY OTEYECTBEHHBIX YUEHBIX
HACJIETUI0 OT€YECTBEHHOM XUMHKOB, BHECIIIHX
ouoJsioruu OOJIBIIION BKJIA B
Pa3BUTUN HAYKH U
no0eJIbl COBETCKOTO
Hapoja B BOB
OK 07 VYo 07.01 CobmoaTh HOpMEI SKoTorndeckoii | 30 07.02 | 3HaHUE HABBIKOB
6e3onacuoctu O6namganue 0e30macHoi paboThl BO
HaBBIKaMH 0€30TMacHO# paboTHI BO BpeMsl POEKTHO-
BpEMs IPOEKTHO- WCCIIeJIOBATENBCKON U
UCCIIEIOBATENBCKOM 1 IKCIIEPUMEHTATEHON
3KCHepHMeHTaJ]LHOI>'I ACATCIIBHOCTH, IIPpU
JIeSITEIIbHOCTH, TIPU WCTIOJIb30BaHUH
MCIOJIb30BaHUM J1a00PaTOPHOTO 71a00PaTOPHOTO
o0opynoBaHUs o0opymoBaHus
OK 08 VYo 08.04 IIpuanMaTe npaBuibHbIe pemeHus | 30 08.04 | 3HaHME O HEKIETOYHBIX

B HCCTAHJAAPTHBIX CUTYyallUAX

(hopmax Ku3HH,
NpOQUIAKTHKE BUPYCHBIX
3aboJieBaHuUit




2. CTpyKkTypa ¥ conep:kaHue y4eOHOM TUCIUITHHbI

2.1 O0beM THCHUTLIUHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0BéM 00pa3oBaTeJIbHOM MPOrPpaMMBbI Y4eOHOM TUCIATIIIMHbI 80

B T.4. B )OpMe MPAKTHUECKOH MOATOTOBKHU 0

B T.4..

Teopernueckoe o0yueHue 40

ITpakTHyeckue 3aHsTHS 40

IIpomeskyTouHas aTTecTaAUMS JuddepeHunpoBaHHbIi

3a4CT




2.2. TemaTnuyecKkuii MJIaH U coJep:kaHue nmpodeccuoHaabHoro moayJs (ITM)

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum Oonbem, Koabi Kox H/Y/3
AeATeJIbHOCTH 00y4aroIuXcs akal.4/B | KoMIere
TOM YHCJIE B | HIUH U
dopme JIMYHOCT
NPaKTHYeCK HBIX
oii pe3yJbT
NMOATOTOBKH, | aToB,
HaumeHnoBaHue pa3iesoB u akajg 4 ¢hopmup
TeM OBAHMIO
KOTOPbI
X
cnocodc¢
TByeT
3JIeMeHT
nporpam
MbI
1 2 3 4 5
Pasnen 1. BBenenue B Kypc o01uieii 61oJj10ruu 2/0
Conep:xanue 2
O61as 6uonorus — Hayka 00 OCHOBHBIX 3aKOHAaX JKU3HU Ha BCEX
YPOBHSX €€ opranu3anui. OCHOBHBIE CBOMCTBA KU3HH.
Tema 1.1Coaep:xxanue u OTnuuuTeNnbHbIE IPU3HAKK KUBOTO. brocncrema kak CTpyKTypHas
CTPYKTYypa Kypca o0uiei €AVHMIIA KUBOW MaTepuu. Y POBHU OpraHU3aLMH KUBOM MPUPOBI.
Onosiorum. YpoBHHU buonoruueckre MeTo bl U3y4eHUS IPUPOADBI (HAOIIOICHNUE. 5 OK 01, 30 01.01. 02.01
OpPraHM3alMHU sKUBOH N3mepenue, onucaHue U SKCIEPUMEHT). 3HaU€HUE IIPaKTHUECKON OK 02 Yo 01' 01’ 02’ 02’
MaTepuu 6uonorun. Otpaciu OMOIOTHH, B CBSI3U C IPYTUMH HayKaMH. R
Kupoit mup u KyapTypa. TBOpUECTBO B HCTOPUH YEIOBEYECTBA.
Tpya 1 uckyccTBO, UX BIUSHUE APYT HA JpYra, B3aUMOJEICTBHE ¢
Ouosorueit u npupoaoi
Paznen 2. Opranu3MeHHbIH YPOBEHb )KM3HH 18/0




Tema 2.1. Opranusm kak

Conep:kanue

PaznooOpasue 6nocucrem. Opranuzanusi OMOIOTUYECKUX CUCTEM.

ouocucrema YpoBHU opraHu3aiyi OMOCUCTEM: MOJIEKYISIPHO-TEHETHUECKUH,
Ipoueccol OpPTaHHOHO-KJICTOYHBINA, OPTaHU3MEHHBIH, TOMYISIIUOHHO-
. . M . OK 01, 30 01.01, 02.01,
JKH3HEIeATeJTbHOCTH BHJIOBOH, DKOCUCTEMHBIN (OMOTEOIIEHOTHIECKUH ), OnochepHBIil. OK 02 Vo 01.01. 02.02
MHOTOKJIETOYHBIX Haykwu, n3yuarorye OHoIorndecKkue 00bEKThI Ha Pa3HBIX YPOBHSIX T
OPraHu3MoB opranu3zainuu ku3Hu. O01as XxapakTepucTUKa KU3HU, CBOMCTBA
XKUBBIX cucTeM. lIpomeccel, mpoucxosaimue B OHOCHCTEMAX.
Conep:kanue
Pasmuoxenune oprann3moB. OIUIOZOTBOPEHHE U €T0 3HAUYCHHE.
WuauBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOTeHE3). OK 01,
Tema 2.2. PazmHoxeHHe . N
OMOpPHOHATBHBIA U TOCTIMOPHUOHATILHBIN TEPHOABI PA3BUTHUS OK 02, 30 01.01, 02.01,
OpPraHu3MoB
opranusma. [locnencTBus BIUSHUS aIKOT0JIsl, HAIKOTUHA U OK 08 08.04
HApPKOTUYECKUX CPEJICTB HA PAa3BUTHE 3apO/IbIIIa YEJIOBEKA. Yo 01.01, 02.02,
08.04
Conep:xanue
HacnenctBeHHOCTh M1 UBMEHYMBOCTD — CBOMCTBA OPraHU3MOB.
Tema 2.3. 'eneTnka — Hayka
M3MeHUnBOCTh MPU3HAKOB OpraHU3Ma U €€ TUIIbI (HacJeICTBeHHas 30 01.01, 02.01,
0 3AKOHOMEPHOCTSAX OK 01,
U HEHACJIEJICTBeHHas). MyTanuu, WX MaTrephajbHbleé OCHOBBI — 08.04
HACJEACTBEHHOCTH B OK 02,
M3MEHEHUE TEHOB U XPOMOCOM. Yo 01.01, 02.02,
U3MEHYMBOCTH. OK 08
MyTareHsl, WX BIMSHUE HAa OPraHU3M 4YEJIOBEKAa W Ha JKUBYIO 08.04
MPUPOJY B LIETIOM
Conep:xanue
['eHeTnyeckue 3aKOHOMEPHOCTH, OTKPBITHIE [.MeHmenem.
HacnenoBanue npu3HakoB Mpy TUTHOPUIHOM CKPELIUBAHUU.
3akoH T.Moprana. XpomMocomMHasi TEOpHsI HaCJIE€ICTBEHHOCTH. OK 01, 30 01.01, 02.01,
Tema 2.4. I'eneTnueckne B3aumoneiictBue reHoB. COBpEMEHHBIE MPEJCTABICHUS O TEHE, OK 02 Yo 01.01, 02.02
3aKOHOMEPHOCTH TeHOTHUIIe ¥ TeHoMe. [ eHeTrKa mosia u HaclieZJOBaHHe, CIETUICHHOE C
I0JIOM
IIpakTuyeckoe 3ansitue Nel. Pemienue snemeHTapHBIX OK 01, 30 01.01, 02.01,
3aJ1a4 [0 TEHETUKE OK 02, 08.04
OK 08 Yo 01.01, 02.02,

8




08.04

Conep:xxaHue 4
I'enernueckue ocHOBHI cenekuuu. Bxiang H.M.BaBunoBa B pazButue
cenekiuu. Yuenue H.M.BaBunoBa o neHTpax MpouCcXoXICHUS 30 01.01. 02.01
KyJbTYPHBIX pacTeHuil. OCHOBHBIC METOJIbI CEJICKIIHU: OK 01, 68 6 4 B
rUOpUAN3aIMS U UCKYCCTBEHHBINH 0TOOD. 2 OK 02, Vo 01 0'1 02.02
buotexHonorus, ee A0CTHKEHHS. DTUUESCKUE aCTIEKThI Pa3BUTHS OK 08 R
Tema 2.5. I'eneruueckne . 08.04
HEKOTOPBIX HCCIEA0BaHUN B OMOTEXHOIOTHH (KIIOHUPOBaHHE
OCHOBBI CeJIEKIINHU
YEJIOBEKA).
IIpakTuyeckoe 3ansaTue Ne2. JloctuxeHus: OMOTEXHOIOTUU 30 01.01. 01.03
Y OTHYECKHE aCIICKThI €€ MCCIIeI0BaHNI OK 01. | 0201 (')2 62 0 4 (’) 4
, .01, 02.02, 04.
2 OK 02, | Yo 01.02,01.05,
OK 04 | 02.01, 02.02, 04.04
Conep:xanue 4
HacnenctBennsie 60s1e3Hu yenoBeka. DakTopbl, OMpeIesore OK 01 30 01.01, 02.01,
. 9
Tewma 2.6. HacieacTBeHmbIe 3/10poBbe YenoBeka. [lapcTBo Bupycel: pa3HooOpaswe v 3HaYCHHE. 5 OK 02, 08.04
Bupycusle 3a0oneBanust. Criocoost 60pr6s1 co CITM Jom Yo 01.01, 02.02,
00J1e3HH YeCJI0BeKa OK 08 08.04
Hocrikenns GHOTeXHOJ{Or““ IIpakTuyeckoe 3ansitue Ne3. Bupycsl kak HekneTouHas OK 04, OK 08
M dTHYECKHE acCNeKThl eé OK 01,
N (dopMa )KM3HU U UX 3HAUYECHUE 30 01.01, 02.01,
uccjie0BaHuM 2 OK 02, 04.01. 08.04
Oy | YooLon, 0202,
04.02, 08.04
Paznea 3. KileTrounblii ypoBeHb )KM3HH 16/0
3.1. Knerka kak ran Copnepxanue 8
IBOJIIOLIMHU KUBOTO B KrneTouHslii ypoBeHb OpraHU3AIMH KU3HU U €r0 POJib B MPHUPOJIE.
ucropum 3emin. Ctpoenue | PazBurtue 3nHanwmii o kierke (P.I'yx, K.M.bap,
KJIETKH 3YKAPHOT. M.IInetinen, T.111Bann, P.BupxoB). MeTo bl U3ydeHHUsI KIETKH. 9 OK 01, 30 01.01, 02.01,
Opranouasl Kak KiteTka xak 3Tar 3BOJIONNN KUBOTO B UCTOPUH 3€MITH. OK 02 Yo 01.01, 02.02

CTPYKTYPHbIe KOMIIOHEHTBI
HUTOINJIA3MBI.

MHoroo0pasue KJIeTok U TkaHel. Kietka — ocCHOBHast CTpYKTypHast
1 QYHKIIMOHAJIbHAS €AMHMIIA )KU3HEIEATEIbHOCTH OJJTHOKJIETOUHOTO




U MHOTOKJIETOYHOTO  OpraHu3moB. OCHOBHBIE  TIOJIOKEHUS
KJIETOYHOW Teopuu. 3HAYEHHE KIJIETOUYHOM TEOPUM B CTAHOBJIEHUU
COBPEMEHHOM eCTeCTBEHHOHAYyYHOM KapTuHbI Mupa. OCHOBHBIE
4acTU B CTPOCHHUH KIIETKH. IIOBEPXHOCTHBIM KOMIUIEKC KIJIETKH —
Ouonoruueckass MemOpana. lluromnasma ¢ opraHougamMu U
BKJIFOYEHUSAMU. S 1po ¢ XpOMOCOMaMH.

[TocTosiHHBIE U BpeMEHHbIE KOMIIOHEHTHI KJIETKU. MeMOpaHHbIe U
HeMeMOpaHHbIE OpraHOUbl, X (PYHKIIUU B KJIETKE.

JosinepHble (IPOKapUOTHI) U siIEPHBIE (3YKAPHOTHI) KIETKH.
['unoTe3bl NPOUCXOKICHUSI SYKAPUOTHUECKUX

IIpakTHyeckoe 3ansitue Ned. CrpoeHnue KieTku 30 01.01, 02.01,
OK 01,
OK 02 04.01, 07.02
’ Yo 01.01, 02.02,
OK04, |~ 0402,07.01
OK 07 T
IIpakTHyeckoe 3ansitue NeS. Habuntonenue kietok
pacTeHHH U )KMBOTHBIX 10J MUKPOCKOIIOM Ha FOTOBBIX OK 01, 30 01.01, 02.01,
MHUKpOnpenaparax, ux onucanue. M300pakeHue )KUBOTHOU KIIETKH OK 02 Yo 01.01, 02.02
U 0003HaYEeHUE €€ OPraHOMJIOB
IIpakTnyeckoe 3ansaTHe Neb. KonTpons 3HaHMl TI0 pa3nery 30 01.01, 02.01,
«YdeHne o KIeTKe» OK 01,
OK 02 04.01, 08.04
’ Yo 01.01, 02.02,
OK04, |~ 0402, 08.04
OK 08 T

3.2. Ki1eToYHbII UK

Conep:xanue

10




KieTouHplli UK JKU3HU KJICTKH. JIeneHue KICTKH - MHTO3 U
Meio3. Comatuueckue ©  10JIOBble KIeTKH. (OcCOOeHHOCTH
oOpazoBaHusi  TMOJOBBIX  KJIE€TOK.  CTpyKTypa  XpOMOCOM.
Crenuduueckue O€lIKH XpoMOcoM, HMX (YHKIMU. XpOMAaTUH —
kommiekc JIHK wu crnemmduyeckux OenkoB. KommakTuzamms

xpoMocoM. DyHKIIMK XpOMOCOM KaK CUCTEMBI T€HOB. 2 OK 01, 30 01.01, 02.01,
JIMTuIouAHbIN U raruionAHbIN Ha0Op XpOMOCOM B KJIETKAaX. OK 02 Yo 01.01, 02.02
['oMoyloTHYHBIE © HETOMOJIOTHYHBIE XPOMOCOMBI.  3HAYCHHUE
BUJIOBOTO TOCTOSIHCTBA uuMcia, (JOPMBI M pa3MepoOB XPOMOCOM B
kJjeTkax. ['apMoHus 1 1enecooOpa3HOCTh B JKUBOM KIIETKE.
["apmonust u ynpapnenue B kietke. [loHsaTHe «1enecoodpazHOCTb.
Hayunoe no3nanue u mpo0seMbl 11e1€C000pa3HOCTH.
IpakTnueckoe 3ansitue Ne7. Hccnenoanue ¢a3 MmuTo3a Ha
MHUKpOIpenapaTe KJIeTOK KOHYUKA KOPHS OK 01, 30 01.01, 01.03,
2 OK 02, | 02.01, 02.02, 04.04
OK 04 Yo 01.02, 01.05,
02.01, 02.02, 04.04
IIpakTuyeckoe 3ansitue Ne§. Crpoenue u pa3BUTHE OK 01, 30 01.01, 02.01,
MMOJIOBEIX KJIETOK 9 OK 02, 04.01, 08.04
OK 04, Yo 01.01, 02.02,
OK 08 04.02, 08.04
IIpakTuyeckoe 3ansitue Ne9, BrisBienne w®  ommcaHue 30 01.01, 01.03,
. OK 01,
MPU3HAKOB  CXOJACTBA  3apOABIIEH  YeJOBE€Ka U JIPYTrux 9 OK 02 02.01, 02.02, 04.04
MMO3BOHOYHBIX, KaK JI0Ka3aTEIbCTBO UX IBOIIOIMOHHOTO POJICTBA OK 0 4’ Yo 01.02, 01.05,
02.01, 02.02, 04.04
Paspnen 4. MosieKyJISIpHBIA YPOBEHb KU3HHU 14/0
Tema 4.1. OcHOBHBIE Conep:xanue 4
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XMMHYeCKHe COeJHHEeHUsI
skuBoii MaTepun. CTpyKTYypa
U (PYHKIIMH HYKJEHHOBBIX
KHCJI0.

MouteKyJIapHBIi  YPOBEHb JKH3HH, €r0 OCOOCHHOCTHM M pOJIb B
npupoje. OCHOBHbIE XUMUYECKUE COSAMHEHUS KUBON MaTEPUH.

Makpo- 1 MUKpPO3JIEMEHThI B >KMBOM BeliecTBe. OpraHu4yeckue u
HEOPraHWYECKUE BELIECTBA, MX POJIb B KJeTKe. Boma —BaXHBIN
KOMITOHEHT KUBOT0. OCHOBHBIC OMOTIOJMMEPHBIE MOJICKYJIbI JKHBOU
Marepud. [loHsITHE O MOHOMEPHBIX U MOJHUMEPHBIX COCIWHECHUSX.
Ponb oprannueckux BEHIECTB B KJIETKE OpraHu3Ma 4YeJloBeKa:

OCJIKOB, YTJIEBOJIOB, JIUIHJIOB, HYKJIEMHOBBIX KUCIOT. CTpoeHHUE U OK 01, 30 01.01, 02.01,
XUMHYECKHM COCTaB HYKJIEHMHOBBIX KHCIOT B KieTke. Ilonstue o OK 02 Yo 01.01, 02.02
HYKJIEOTHJIE.
Crpyktypa u ¢ynkuun JHK — Hocurens HaciaeaCTBEHHOM
uHpopmanuu kierku. Permmukanus JIHK. Martpuunas ocHoBa
perukanuu JJHK. [IpaBuino kommiaeMeHTapHOCTH. ['eH.
[Tonsitue o komone. I'enermueckuii xkoa. CrpoeHue, QyHKUUU U
MHoroo6pazue popm PHK B kimerke. Ocobennoctun JIHK kieTox
9YKapuoT U MPOKAPUOT
IIpakT4eckoe 3ansaTue Nel0. MounekynspHbIii YPOBEHB OK 01, 30 01.01, 02.01,
OpraHU3aIH KUBBIX CUCTEM OK 02 Yo 01.01, 02.02
Conep:xanue
[Tpouecchl cuHTE3a Kak yacTh MeTab0IM3Ma B )KUBBIX KJIETKAaX.
@DOTOCHHTE3 KaK YHMKaJIbHAs MOJIEKYJIIpHas CHCTEMa IPOLIECCOB
CO3/IaHUsI OpraHUYEeCKUX BellecTB. CBETOBBIC M TEMHOBBIE PEAKIIHHI OK 01, 30 01.01, 02.01,
Tema 4.2. IIpouecchl cuHTe3a

dorocunte3a. Pomp dotocunTesa B mpupone. IIpomecch OK 02 Yo 01.01, 02.02

B AUBBIX KJICTKAX. OuocuHTe3a MoJIeKyn Oenka. Ortambl CcHHTe3a. MarpudHoe

IIpoueccsl OmocuHTE32
BesK. BOCIIPOM3BOJICTBO OEJIKOB B KJIETKE
IpakTuyeckoe 3ansitue Nell. IInacTraeckuii 0o0OMeH. OK 01, 30 01.01, 02.01,
Bbuocunres 6enka OK 02 Yo 01.01, 02.02
IIpakTnyeckoe 3ansitue Nel2. Pemenne 3amau 10 TeMe OK 01, 30 01.01, 02.01,
«brocunTe3 Oenka» OK 02 Yo 01.01, 02.02
Tema 4.3. Moaekyasipubsie | Conepaxanue

12




Npouecchl pacienieHus.
PeryasiTopbl MoJIeKYJIAPHBIX

MosiekyIsipHbIC TPOLIECCHI PACIICIICHUS BEIIECTB B 3JIEMCHTAPHBIX
ouocucremMax Kak 4acTb Mera0oiu3ma B KieTkax. lloHdarue o

MPOIECCOB. KJIETOYHOM JIbIXaHUH. BecKHCIOpONHBII U KHUCIOPOIHBIM ATarbl
BIXaHWsI KaK CTaJud DSHEPreTHUYECKOro OO0ECTeUYeHUs: KIETKH.
A 8 P OK 04, | OK 04, OK 06
[TonsiTe O MIACTMYECKOM U HHEPreTHUYECKOM OOMEHE B KIIETKE.
2 OK 06 4.01, 06.01
Ponp  perynasitopoB OHOMOJNEKYISpHBIX mporieccoB. OMacHOCTb 04.01. 06.01
XHMHYECKOT0 3arps3HEeHUsl OKpyxkawoumeh cpeasl. llocneactBus T
JIEATEIIbHOCTH  4eJOBEeKa B  OKpyxkawomed cpene. [lpaBuna
MOBEJICHUs B MPUPOJIHON cpene. Bpems skonoruueckoil KymnbTypbl
YyeJIoBeKa U 00IIecTBa
IpakTnyeckoe 3ansiTue Nel3. IlocmencTBus nesATENHLHOCTH 2 OK 01, 30 01.01, 02.01,
YyeJIOBEKa B OKpYXarolleil cpese OK 02 Yo 01.01, 02.02
Pa3nes 5. BuocdepHblii ypoBeHb KU3HH 8/0
Conep:xanue 2
Yuenue B.W.BepHanckoro o Ouocdepe. DyHKINUU KUBOTO
BemecTBa B Ouocdepe. 'unoresst A.M.Onapuna u Jx.
XomnaeitHa 0 BOBHUKHOBEHUH JKU3HU (’KHBOTO BEIIIECTBA) HA
Tema 5.1. Yuenne o ONACHHA O BOSHHKHOBEHHH KHU3HH (KHUBOTO BEILICCTBa) OKOL 1 3, 01.01, 02.01,
3emute. DTanbl OMOJIOTHYECKOM YBOJIONMH B Pa3BUTUU OHOC]EPHI. OK 02,
ounocdepe. IIpoxoxnenue 04.01, 07.02
Ooumonus 6uocdepsl. KpyroBopoTs! BemecTB 1 MOTOKU SHEPTUH B 2 OK 04,
JKHBOI'0 BellleCcTBa z Yo 01.01, 02.02,
ouocdepe. buonornueckuii KpyroBopor. OK 07 04.02. 0701
buocdepa kak rinodanapHas 6MocucTeMa U SKOCUCTEMA. R
buonoruueckas sBosntonust pazputus 6unochepsl. YenoBek kak
xutenb Ouochepsl. ['modanbHbIe H3MEHEHUs B buocdepe
Conep:xanue 4
OcoberHoctu 6MochepHOro YpOBHS OpraHU3AINH KUBOW MATEPHUH.
bl )KU3HU OPTaHU3MOB Ha 3emiie. DKoNornueckue HakTophl: . .
Tema 5.2. OcoBeHHOCTH Cpen 3HU Op 3MO 3emie. Dkosornyeckue paxkTop OK 01, 30 01.01, 02.01,
GHoChepHOro YpoBHSI abmoTnueckue, OMOTUYECKUE, aHTPOTIOTEHHBIE. 9 OK 02, 04.01, 07.02
p ypoBits 3HaYeHue 3KOJIOrMYECKUX (PaKTOPOB B )KU3HU OPTaHU3MOB. OK 04, Yo 01.01, 02.02,
OpraHu3anuu KUBoI .
matepnu OnTuManbHOE, OTPAHUYHBAIOIICE U CUTHATILHOE JICHCTBHUE OK 07 04.02, 07.01
HKOJIOTHYECKUX (DaKTOPOB
I[IpakTuyeckoe 3ansitue Nel4, buocdepa 2 OK 01, 30 01.01, 02.01,
OK 02, 04.01, 07.02
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OK 04,

Yo 01.01, 02.02,

OK 07 04.02, 07.01
Pa3nen 6. buoneHoTnuyeckuii ypoBeHb KU3HH 8/0
Conep:xanue 4
buoreornenos kak 6rocuctema u 0coOblii ypOBEHb OpraHu3aluu
XKU3HHU. broreoreHos, 6MOIeHO3, 3KOCHCTEMA.
HpOC”EpaHCTBeHHa}I 1 BUJI0Bast CTPYKTYpa ouoreorieno3a. Turbl OK 01, 30 01.01, 02.01,
Tema 6.1. buoreoneno3 kak | CBs3el ¥ 3aBUCHUMOCTEH B OmoreorieHose. [IpucnocobieHHoCTh 2
. . OK 02 Yo 01.01, 02.02
0c00bIif ypOBEeHb OpPraHU3MOB K COBMECTHOM JKU3HU B OMOT€OIeHO3aX.
OpraHu3aNuu Ku3Hu. Yuenue | MHoroo6pasue skocucteMm. ArposkocucreMbl. CoxpaHeHue
0 OMoreoneHo3e H IKOCUCTEME | pa3HOOOpa3Us FKOCHCTEM
I[IpakTuyeckoe 3ansitue NelS. Uccnenoanue yept OK 01, 30 01.01, 02.01,
MPUCTIOCOOJICHHOCTH PACTEHHM U KUBOTHBIX K YCIOBUSM KM3HU B 9 OK 02, 04.01, 07.02
JICCHOM OHOTeoIeH03e (KU3HEHHBIC (DOPMBI, SKOJIOTHYESCKHIE HHUIIIH, OK 04, Yo 01.01, 02.02,
CpaBHEHHE OCOOCHHOCTEH OPraHW3MOB Pa3HBIX SIPYCOB OK 07 04.02, 07.01
Tema 6.2. CTtpoenue u Copnepxanue 4
CBOIiCTBA OHOreo1eHo3a Crtpoenue u cBoiicTBa 6uoreorieHo3a. CoBMeCTHas )KU3Hb BUJIOB B 9 OK 01, 30 01.01, 02.01,
CoBMecTHAast ’KU3Hb BUJIOB B | OnoreorieHos3e. [IpuunHbl yCTOHYMBOCTH OHOT€0IIEHO30B OK 02 Yo 01.01, 02.02
ounoreouenose. [Ipuunnbl IIpakTHyeckoe 3anaTHe Nel6. buocdepusiit u
YCTOMYHUBOCTH OMOLIEHOTHYECKUN YPOBHH JKU3HU 2 OK 01 30 01.01, 01.03
GHOIeOUeH030B Yo 01.02, 01.05
Paznes 7. llony1sMOHHO-BHI0BO YPOBEHb KHU3HH 14/
Tema 7.2. Bua, ero kpurepun Conepanue 4
- DU, puTep Bugn, ero kpurepuu u crpykrypa. Iomynsamus kak ¢popma 30 01.01, 02.01,
U cTpykrypa. [lonyasinus OK 01,
cymiecTBoBaHUs Buja. [lomymsius kak OCHOBHAs €IUHUIIA 07.02
Kak (popma cylecTBOBaHUSA 2 OK 02,
SBOJIOIHH. Yo 01.01, 02.02,
BH/Ia U KaK 0colasn OK 07 07.01
rer;;;g:sgx::oip;i;eéwa. IIpakTuyeckoe 3ansitue Nel7. OcobeHHoOCTH 9 OK 01, 30 01.01, 02.01,
P MONYJISINHOHHO-BUJOBOTO YPOBHS )KU3HH OK 02 Yo 01.01, 02.02
Tema 7.2. UcTtopusi pasButus | Conepskanue 4
IBOJIOUH Wcropust pa3BuTHs SBOTIONUOHHBIX uaei. Pois Y. /{apBuHa B 2 OK 01, 30 01.01, 02.01,
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y4eHUH 00 3BOIOLHUU. J[BIXKYIIIHE CHIIBI U (DAKTOPHI IBOJOLIUH. OK 02 Yo 01.01, 02.02
PesynbTats! 3BoItonMU. DTansl aHTpornoreHe3a. EctecTBeHHbIN
0oTOOp ¥ ero GopMbI
IIpakTuyeckoe 3ansitue Nel§. Nzyuenue OK 01 30 01.01, 02.01,
MOP(}OIOrHUECKOro KpUTEpHs BUa HA HKUBBIX CUCTEMaxX ’ 07.02
2 OK 02,
OK 07 Yo 01.01, 02.02,
07.01
Conep:xanue 4
CoBpeMeHHOE yueHHe 00 SBOIIOIUN — CUHTETUYECKasl TEOPHS
sBostonnu (CTD). UenoBek Kak YHUKAJIbHBIA BUJT )KMUBOW IPUPOJIBI.
DTarbl NPOUCXOXKICHHS U IBOJIIOIMH YeJIOBEKa. [ UIOTe3bl
P A B OK 01, | 30 01.01,02.01,
IIPOUCXOXKAEHUS yesioBeKka. OCHOBHbIE 3aKOHOMEPHOCTHU IBOJIIOLIUU. 2
OK 02 Yo 01.01, 02.02
Tema 7.3. CoBpemeHHOe OcHoBHBIE HampaBIEHUS 3BOJTIOLUHU: apoMopd03, HAN0AAANITALUS 1
yueHHe 00 IBOTIOLUH JiereHepanmsl.
bronornueckuii mporpecc u OMOJIOTHUCCKHI
IIpakTuyeckoe 3ansitue Nel9. HaGmronenue nmpusznakon OK 01 30 01.01, 02.01,
apomopdo3a y pacTeHHH U )KUBOTHBIX" KOMHATHBIX PACTEHUSAX UIIH 2 OK 02’ 07.02
repOapuy 1 KOJJIEKLIHUSAX )KUBOTHBIX OK 07’ Yo 01.01, 02.02,
07.01
Conep:xanue 2
Tema 7.4. BeemmpHas buopasznoobpasue — coBpeMeHHas rnpobdeMa HayKu U 0011ecTBa.
[TpoGiema coxpaHeHus OMOTOTHYECKOTO Pa3HO00pa3Hs Kak OCHOBA
cTparerusi OXpaHbl 9 OK 01, 30 01.01, 02.01,
ycToiumMBoro pa3zsurtus 6uochepsl. Bcemupnas crparerus 2
NPHPOJHBIX BH/I0B OK 02 Yo 01.01, 02.02
COXpaHEeHUsI TPUPOAHBIX BUIOB. OCOOCHHOCTH MOMYIISIIMOHHO-
BHJIOBOTO YPOBHS )KH3HU
Kypcosoii npoekr (padora) TemaTnka KypcoBbIX IPOEKTOB (padoT) *
Oobs3aTesibHbIE AYIUTOPHBbIE YYeOHbIE 3AHATHUS 110 KYPCOBOMY NPOeKTY (padore) *
CamocTosiTe/ibHas1 yueOHasi padoTa 00y4alonierocs HaJi KYpcoBbIM NMP0eKTOM (PadoToii) *
[IpomexyTouHAsI ATTECTALUSA Hughghepenyu
DPOBAHHbLU
3auem
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| Beero: ‘ 80 |

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepualia UCTIONb3YIOTCS CIeAYIoIue 0003HAYCHNUS:
1. — o3HaKOMUTEIBHBIN (y3HABAHHUE paHEe U3YyUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — PeNpOAYKTUBHBIN (BBITIOJTHEHUE JIEATSILHOCTH 110 00pa3ily, HHCTPYKIIUH HJIH O]l PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIILHOE BHITIOJHEHNE ACATEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 33/1a4).
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3. YcaoBus peasuzanuu y4eOHOM TUCHUILTHHBI
3.1. /s peasu3anuy NporpaMMsbl y4eOHOM TUCHHUILINHBI 10/KHBI OBITH
NMpeIyCMOTPEHbI CeAYyIINe CTelHAJIbHbIe TOMEIeHNs:

Kabuner «buosorusy, oOCHaIlIEHHBIH B COOTBETCTBUU C 1. 6.1.2.1 oOpa3oBaTeabHOM
nporpammsl 1o podeccuu 13.01.10 DeKTpOMOHTED MO PEMOHTY M OOCTYKUBAHHIO
AJEKTPOOOOPYIOBAHUS (110 OTPACIISIM).

3.2. UnpopMmannoHHoOe obecrnedeHne peajn3alui NPOrpaMMbl

Jliia peanuzanuu nporpaMMbl OuOIMOTeUHBIH (poHA 00pazoBaTEILHON OpraHU3aAINH
JIOJI’KeH UMETh Ne4aTHbIe U/UITU 3JIEKTPOHHBIE 00pa3oBaTelibHble U MH()OPMaLMOHHbBIE PECYPCHI
JUISL UCTIOJIB30BaHUs B 00pa3oBarenbHOM mporecce. [Ipu ¢popmupoBanuu 6ubamnorednoro Gonna
00pa30BaTeIbHOI OpraHu3aluy BeIONpaeTcs He MEHEE OHOIO U3JIaHUS U3 IIEPEUMCIIEHHBIX
HUKE MeYaTHBIX U3/1aHuH U (UJIHM) SJIEKTPOHHBIX U3/IaHUN B Ka4eCTBE OCHOBHOTO, IIPU ATOM
CIIUCOK MOXET OBITh JOTIOJTHEH HOBBIMU W3/IAHUSIMHU.

3.2.1. OcHOBHBbIE NIeYaTHbIE U3TAHUS

1. O6mas 6uonorusa. Yueonuk. Koncrantunos B.M. — M; Akanemus, 2020

2. buonorus. Yueonuk CII1O. Ueorimes H.B. — M.: Akagemus,2019

3. OcHoBHBIE 3JIeKTpOHHBIC M3nanus buonorus. Yueonuk. KonecankoB C.M. KuoPVYC,
2022

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. https://book.ru/book/943043
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4. KoHTPOJIb U Oll€eHKA Pe3YJbTATOB OCBOECHUsI YUeOHOM TUCUMIINHBI

Pe3yabTarhl 00y4eHHs

Kputepun onenkn

MeToabl OLIeHKH

DopMynupoBKa 3HAHUM, 1.
OTnuuuTenbHbIE IPU3HAKU JKUBOH
HPUPOABL: YPOBHEBAS OpPraHU3alys U
spononys. 3. 3. buonorndeckue
cucreMbl. O0ITNE IPU3HAKH
6uonoruueckux. Kierounyro teopuro,
pa3BUTHE 3HaHUH O KieTke. Poib
KJIETOYHOU TeOpUH B (HOPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTuHBI Mupa 2. Heopranndeckue u
OpraHUYECcKHUE BEIIECTBA KIETKH, UX
POJIb B KJIETKE M OpPraHU3ME YeJIOBEKA.
Y nBoenne monexynsr JIHK. 3.
Crpoenue kiaeTkd. OCHOBHBIC YaCTH U
OpraHoupl KIETKU uX pyHkumu. Anpo.
XpoMocoMbl. 'oMOI0THYHBIE U HE
TOMOJIOTUYHBIE XPOMOCOMBI.
MHoroo0pa3zue KIeTOoK: A0sICpHbIC 1
SJIepHBIE KJIIETKH; COMaTHYECKHE U
IIOJIOBBIE KJIETKU. BUpycChI-
HEeKJIeToYHbIe (opchl. Mepsl
IpOoUIaKTUKY PACIPOCTPAHEHHUS
BHUPYCHBIX 3a00JI€BaHAN.
[Mpodunaxruka CI11/la. 4. OOMeH
BEIICCTB M NPEBPAIICHHUS SHEPTUU B
KJIETKE. DHEPreTHUeCKUN 1
TUTACTHYECKHI OOMEH, HX CYyITHOCTh U
3HaveHue. [ 'eHeTnueckas nHMopMaIus
B kieTke, ['en. ' eHeTHUEeCKUH KOJI.
buocunres 6enka. CymHOCTb 1
3HayeHue hoTocuHTe3a. KU3HESHHBIH
LIUKJI KJIETKU. [lenenne KieTku- OcCHOBa
pOCTa U pa3MHOXXEHUS OPraHU3MOB.
3HaYeHHE MMOCTOSIHCTBA YKCiIa U POPMBI
XPOMOCOM B KJIeTKax. 5. OObSICHATh
poIs OUOIOTHH B (POPMHUPOBAHUN
Hay4YHOT'O MHUPOBO3PEHUS, BKIa
OHMOJIOTHUeCKU TEOpHii B
(bopMHPOBaHNH COBPEMEHHOI
€CTECTBEHHO HAYYHOH KapTUHBI MHpA.
6. Opranusm, MHOTOOOpa3ue
opranu3mMoB. OJTHOKJIETOUHBIE U
MHOTOKJIETOYHBIE OPTaHU3MBI 7.
BocmnpousBeneHne opraHu3MoB, €ro
3HaueHus. becrnosioe u nonosoe
pa3MHokeHue, VickyccTBeHHOE
OIBIJICHUE Y PACTCHUN U
OTUTOIOTBOPEHHE Y KUBOTHBIX.
Bueminee u BHyTpeHHEE
omto1oTBopeHue 8. OHTOTreHes.
OMOpHOHATEHOE U TOCTAMOPHOHAIBHOE
pazsutue. [Ipuunnbl HapyLIeHUI
pas3BUTHS YenoBeka. PenpoaykTuBHOe
310poBbe. IlocnencTByst BIMAHUS

1. OueHka ycTHOro OTBeTA.
OTtMeTKa «5»: - OTBET ITOJHBIH 1
MIPaBUIIbHBIA HA OCHOBAHHUU
M3YYCHHBIX TCOPHIA; - MaTEpHAaI
U3JI0’KEH B OMPEICICHHON
JIOTUYECKOHN TIOCIIEeIOBATEIHLHOCTH,
JIUTEPATYPHBIM SI36IKOM; - OTBET
CaMOCTOATEIbHBIN.

OTtMeTKa «4»; - OTBET HOJIHBIN 1
MPaBWJILHBINA HA CHOBAaHUH
M3YYCHHBIX TCOPHIA; - MaTEpPHAI
U3JI0’KEH B OMPEICICHHON
JIOTUYECKOHN TOCIIEeTOBATEIHLHOCTH,
[P 3TOM JIONYIIEHBI ABS-TPH
HECYIIECTBEHHBIE OIINOKH,
WCIIPaBIIEHHBIE TI0 TPEOOBAHUIO
YUUTEIIS.

OtMeTKa «3»: - OTBET MOJHBIN, HO
IIPH STOM JOMYIIEHa CYIIeCTBEHHAS
omnOKa WK OTBET HEIOJIHBIH,
HECBA3HBIN.

OtMmeTKa «2»: - Opu OTBETE
00HapyKEHO HETTOHMMaHNE
YYaIMCcs OCHOBHOTO COZIEpKaHUs
y4eOHOro MaTepraia WK JOIMYIICHBI
CYIIIECTBEHHBIE OIIMOKH, KOTOpPhIE
YUaIIMHCS HE MOXET UCIIPABUTh TPU
HaBOJISIIUX BOIPOCAX YUUTEIIS,
OTCYTCTBHE OTBETA.

2. OueHka MHCbMEHHBIX
KOHTPOJILHBIX padoT.

Ot1MeTKa «5»: - OTBET MOJHBIN U
MIPaBUIILHBINA, BO3MOXKHA
HECYIIECTBEHHAs OIINOKa.

OtMmeTKka «4»: - OTBET HEIOJIHBIN WIH
JIOTIYIIIEHO He Ooee ABYX
HECYIIECTBEHHBIX OIIUOOK.
OtMmeTka «3»: - paboTa BHIITOTHEHA
HE MEeHee YeM HaIOJIOBHHY,
JIOTTYIIIEHA OJTHA CYIECTBEHHAS
omunOKa 1 MPH 3TOM JBE-TPH
HECYIIECTBCHHBIE.

OtmeTka «2»: - paboTa BEINOIHEHA
MEHbIIIE, YeM HAIIOJIOBHHY HJIH
COJIEPKUT HECKOJILKO CYIIECTBEHHBIX
OImuOOK. - paboTa He BHITIOTHEHA.
[Ipu orieHKe BBITOJIHEHUS
MMMCEMEHHON KOHTPOJIFHOU pabOThI
HE00XO0IMMO YYUTHIBATH TPEOOBAHUS
€MHOTO OpdorpadudecKoro
pexuma.

2. OtneHka TecToBbIX padot. TecTsl,

COCTOSILUE U3 MATU BOIIPOCOB,
MO>KHO HCIIONIB30BaTh MOCIIE

- YCTHBIH 01poc

- [IpakTidaeckas pabota
- JJaboparopHnas pabora
- Konrponbnas pabota
- TectupoBanue

- TBopueckas pabota
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AJIKOTO0JI51, HUKOTHUHA, HAPKOTUIECKHIX
BEIIECTB HA PAa3BUTHE 3apObIIIa
YeJI0BeKa.

9. CtpoeHue 1 (QYHKITUH TTOJIOBBIX
KIIETOK;

10. buonmoruveckoe 3HaYeHUE
KPOCCHUHTOBEPA;

11. Ono10TBOpEHNE Y AKUBOTHBIX U
pacTeHuii;

12. Craguu 3MOpHOHAIBHOTO TIEPHOAA
pa3BUTHS;

13. BrusiHue cpenbl Ha SMOPHOHATBEHOE
1 TTOCTIMOPHOHAIIEHOE pa3BUTHE
OpraHu3Ma;

14. buoreHeTHYeCKUil 3aKOH.

15. Yyenue o reHax Kak 3J€MEHTax
HacJIeICTBEHHOW HH(OpMAIIHH.

16. OcHOBHBIE TIOJOXKEHHS TEOPUHU
HACJIE/ICTBEHHOCTH.

17. 'nOpua0IOrHUECKUH METO:
3akoHbl I'. Menpens, T. Moprasxa.

18. I'enetuky nomna.

19. OcHOBHBIE 3aKOHOMEPHOCTH
W3MEHYMBOCTH.

20. BzaumoneiicTBrE F€HOTHIIA, CPEBI,
¢denoTHmA.

21. OCHOBHBIE METO/IBI CEIEKIINH.

22. 3HaueHue TeTepo3nca u
MTOJTUTUIONTHH.

23. IlonsTus: copt, moposa.

24. 0651acTH UCTIOIB30BAHUS METOIOB
CEJIEKIINY.

25. HacnencrBeHHas u
HEHACJIEICTBEHHAS N3MEHUYNBOCTD.
MyTtauuu, ux npuduHbl. BinsgHus
MyTareHOB Ha OPraHU3M 4YeJIOBeKa.

26. Mepbl 3alTUTHI OKPY KaroIIeh
CpEeIIbl OT 3arpsI3HEHUSI MyTareHaMH.
27. Cenexkuus, yauenue H.W BaBunosa o
[EHTpaX MHOTO00pa3us u
MIPOUCXOXKICHHUS KYJIbTYPHBIX
pacTeHui.

28. OCHOBHBIE METOJIBI CEJICKIIMH:
rUOpUAM3AIINS, UCKYCCTBEHHBINH 0TOOP.
29. buorexHomorus, e€ JOCTHKEHUS,
MIEPCIIEKTUBEI PAa3BUTHS. DTHUECKUE
ACIEKThI Pa3BUTHS HEKOTOPBIX
HCCIIEIOBAaHNNA B OMOTEXHOIOTHH
(KJIOHMPOBaHUE YEIOBEKA,
HamnpaBJieHHOE U3MEHEHHE TeHOMa,
HCKYCCTBEHHOE OTLTIOI0TBOPCHHUE. )
Joxa3zaTenbcTBa HBOIOIUH KUBOU
pupoibl. Pa3BuTHE 3BONTOIIMOHHBIX
uzei. 3uanue padot K. Jlunnes, yuenue
7K. b. Jlamapka, 3BOJIOLIMOHHOW TEOpHUH
Y. lapBuHa.

30. Pob 5BOTIONIMOHHON TEOPUH B

M3YYCHUS KaXJI0ro Marepuaa
(ypoka).

Tect u3 10—15 Bompocos
WCTIONB3YETCS JUISL IEPHOANYCCKOTO
KOHTPOJISL.

Tect n3 20—30 Bompocos
HE00X0IMMO UCTIOIH30BATh IS
HUTOTOBOT'O KOHTPOJISI.

[Ipu olleHUBAaHUY UCTIONB3YETCS
CIIeAyIOIIas IIKana: 1Jisl TecTa u3 S

BOMPOCOB
* HET OIIMOOK — OIEHKA «5»;
* 0/lHA OIINOKA - — OLIEHKa «4»;

* IB€ OLIHOKKM — OILIEHKA «3»;

* TPU OIIUOKHA — OIICHKA «2).
Just tecta u3 25-30 Bonpocos:
* 85-100% — ouenka «5»;

* 70 -84% — omeHka «4»;

* 41-69% — omnenka «3»;

* 0- 40% — onenka «2».
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(hOpMHUPOBAHUHN COBPEMEHHOM

€CTECTBEHHO — HAYYHOI KapTUHBI MUDA.

31. Bug, ero xpurepuu. Iomynsaus —
CTPYKTypHasl eMHUIA BUAA, €INHHLIA
IBOJIIOLINY.

32. JIBmKyIie CHIbl 9BOIIOIHH, UX
BJIMSIHUE HA TeHO(GOH]] O ISIHH.

33. CunteTnyeckast TEOpUS 3BOTIOLHH.
Pe3ynpratel 3BOIIOLUN.

34. CoxpaHeHre MHOrooOpa3usi BUJOB
KaK OCHOBA yCTOWYHMBOTO Pa3BUTHUS
omocdepsr.

35. OcHOBHBIC MTONOXKEHUS Teopun Y.
HapBuHa;

36. ®opmbl OOpHOBI 32 CYIIECTBOBAHHUE;
37. ®opMBI €CTECTBEHHOTO O0TOODA;
38. Bunpl npucnocobaeHHOCTH
OpraHU3MOB K OKpY’KaroIleH cpee;
39. XapakTepHuCTUKH BUAA, TOMYJISILUHY,
WX KPUTEPUH;

40. OcHOBHBIE YepThl MaKpPOIBOJIIOLINH;
41. CyTb mpoLeccoB JUBEPreHLNN,
KOHBEPTECHIINH, TapajlIesin3Ma;

42. I'maBHBIC HATIPaBICHUS 3BOJIOLIUU;
apomop( 03, HaoaIaANTALHIO;

43. buonoruyeckuii mporpecc u
OHMOJIOrMYECKU perpecc;

44. Jloka3aTelbCTBa ABOIIOLNH
OpraHuyeckoro mupa. ['nnoress
NPOUCXOXKJICHHS )KU3HU. OTIINYHBIC
IIPU3HAKU )KUBOIO. Y CIIOXKHEHUE
JKUBBIX OPTaHU3MOB Ha 3emiie B
MPOLIECCE IBOJIOLHH.

45. I'unoTte3sl MPOUCXOXKACHUS KUIHU.
46. KpaTKyto HCTOPHUIO pa3BUTHUS
OpPraHUYECKOro MHpa.

47. YcnoxxHeHUEe KUBBIX OPraHU3MOB
Ha 3emJIe B MPOIIECCE IBOTIOIUH.

48. CoBpeMEHHBIE THIIOTESBI O
NPOUCXOXKJICHUN YEIOBEKa.

49. JloxazatensCTBa POJCTBA YETIOBEKA
C MJICKOITUTAIOLIMMU >KUBOTHBIMH.

50. DBOIIOHUIO YETIOBEKA.

51. EAMHCTBO TIPOUCXOKICHUS
YEJIOBEYECKHX Pac

Tect

Ymenus:

1. OOBSCHATH POIH OMOJIOTHH B
(GbopMHPOBaHIH HAYYHOTO
MHUPOBO33PEHHUS, BKJIAJ] OMOIOTHIEeCKUI
TEOpUi B (OPMHUPOBAHUN COBPEMEHHOMN
€CTeCTBEHHOHAYYHOI KapTHHBI MUPA.
2. BeiaensaTh cylecTBEHHBIN PU3HAKH
KUBOW IPUPOJIBI U OMOIOTHIECKHIX
cucTeM (KJIeTKH, OpraHu3Ma, BUAa,
3KOCHCTEM

1. Onenka 3KkcnepuMeHTATbHBIX
YMEHHH.

OreHKa CTaBUTCS HA OCHOBaHUU
HaOJIIO/IEHUS 32 00YYArOIIUMUCS U
MMICBMEHHOT0 OTYETa 3a paboTy.
OtMmeTka «5»: - paboTa BBITIOJTHECHA
MTOJIHOCTBIO U TIPABUIIBHO, CJIETAHbI
MpaBUIIbHbIC HAOJIIOCHUS U
BBIBOJIBI; - 9KCIIEPUMEHT
OCYIIECTBJICH 10 IJIAHY C YY€TOM
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3. XapakTepu3oBaTh COJICPKAHHE
KJIETOYHON TEOPUH.

4. OOBACHATD BKJIA] KIETOYHON TEOPUHU
B ()OPMHUPOBAaHUH €CTECTBEHHOHAYYHOH
KapTuHbI Mupa; Bkian ydeHsIx-
uccleloBaTeNel KIETKH B Pa3BUTHH
OHMOJIOTUYECKON HAYKH.

5. IIpuBOMTH TOKA3aTENbCTBA
€JIMHCTBO JKUBOM M HEKUBOW MPUPOIbI
Ha IpUMEPE CXOACTBA XMMUYECKOTO
COCTaBa.

6. CpaBHHBATh XHUMHUYECKHHA COCTaB TEI
’KMBOM M HEXKUBOMW MPUPOJIBI U JENIaTh
BBIBO/IbI HA OCHOBE CPaBHEHUSI.

7 BeienaTh cylecTBeHHbIE IPU3HAKH
CTPOEHUSI KJIETKH, XPOMOCOM, JI0
SJIEPHBIX U SIAEPHBIX KIETOK, OJIOBBIX
Y COMaTHYECKHX KJIETOK

8. YMeTh mosib30BaThCs
HUTOJIOTUYECKO TEPMUHOIOTHEN.

9. O60CHOBBIBATH MEPHI MPOPHUITAKTHKH
BUPYCHBIX 3200JI€BaHUI

10. Bolaensts cyliecTBEHHbIE TPU3HAKU
Tpolecca JeJIeHue KIeTKH

11. IIpyBoANUTH NOKA3aTEIBCTBA
POJCTBA KUBBIX OPraHU3MOB,
UCIIOJIB3Ysl 3HAHUS O TEHOME.

12. XapakTepu3oBaTh coaepxaHue
KJICTOUHOU TEOPHUHU.

13. OOBACHATE BKJIAJ KIETOYHOMN
TeopHH B POPMHUPOBAHHU
€CTECTBEHHOHAYYHON KapTHHBI MUPA,;
Bxnag yueHsix- uccnegoBarenen
KJIETKU B Pa3BUTHUH OMOJIOTUYECKON
HayKH.

14. IIpyBOAUTH NOKA3aTEIBCTBA
€JIMHCTBO KMBOW U HEXKUBOW NPUPOBI
Ha IIPUMEPE CXOACTBA XUMUYIECKOTO
cocTasa.

15. CpaBHMBAaTh XMMHUYECKHI COCTAB
T€JI )KUBOW M HEXXUBOM NPUPOJIBI U
JieNiaTh BBIBOBI HA OCHOBE CPaBHEHUSI.
16. Beliensrs CymecTBEHHbIE TPU3HAKU
CTPOEHMSI KJIIETKH, XPOMOCOM, IO
SJIEPHBIX U SIAEPHBIX KIETOK, TTOJIOBBIX
Y COMaTHYECKHX KJIETOK

17. YMeTp 0Jp30BaThCA
[IUTOJIOTHYECKOI TEPMUHOIOTHEN.

18. OG0CHOBBIBATH MEPHI
npoUIaKTHKH BUPYCHBIX 3a00J€BaHUI
19. Beinensars cyIiecTBeHHBIE TPU3HAKT
Ipolecca JeJIeHUE KIETKH

20. [IpuBOAUTH NOKA3aTEIBCTBA
POJICTBA JKUBBIX OPTaHU3MOB,
WCIIOJIB3YsI 3HAHUA O TEHOME.

21. Belienars CynecTBEeHHbIE IPU3HAKU
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX

TEXHUKHU 0€30MAaCHOCTH U MPaBUI
paboTHI C BEIIECTBAMH U
000pyAOBaHHEM; - IPOSIBIICHBI
OpTaHU3aIMOHHO - TPYAOBBIC
YMEHUSI, TOIIePKUBAIOTCS YUCTOTA
pabouero Mecta M OPSIOK (Ha
CTOJIe, 5KOHOMHO HCIOJIB3YIOTCS
PEaKTHBEI).

OtMmeTka «4» - paboTa BEITIOJIHCHA
MPaBUIBHO, C/IETAaHbl IPABUIILHBIC
HaOJIOACHUS U BBIBOJIBI, HO TIPH
3TOM IKCIEPUMEHT MPOBECH HE
MTOJTHOCTHIO HJIH JIOTTYIIECHBI
HECYIIECTBCHHBIC OIIMOKU B paboTe
C BEIIECTBAaMH 1 000pyTOBaHUEM.
OtmeTka «3»: - paboTa BEHIIOTHEHA
MPaBUIIBHO HE MEHEE YeM
HATIOJIOBUHY WJIH JOMYIIeHA
CYIIIECTBEHHAs OIINOKA B XOJIe

VY CTHBIN 3KCIIEPUMEHTA B
00bsICHEHHH, B 0(OPMIICHUH paboTEHI,
B COOJIOACHNYN TIPABUI TEXHUKH
Oe3omacHocTH Ha paboTe ¢
BEIIIECTBAMHU 1 000PYJIOBaHHEM,
KOTOpasi UCTIPABIISIETCS IO
TpeOOBAHHIO YUHUTEIS.

OtMeTKa «2»: - JOMyIIeHBI ABe (1
0o0J1ee) CYIIECTBCHHBIC OITUOKH B
XOJIe: IKCIIEPUMEHTA, B OObICHEHUH,
B o(hopmIiIeHUH PabOTHI, B
COOJTIOIEHNH TPABUIT TEXHUKH
0e3ormacHOCTH TIpU PaboTe C
BeIECTBAMH U 00OPY/JOBaHUEM,
KOTOPBIE YUAIIUIICS HE MOXKET
HCTIPaBUTH JaXe Mo TPeOOBAHUIO
YUUTENS, - padoTa He BBITIOJTHEHA, Y
yUaIerocst OTCyTCTBYET
9KCIIEPUMEHTAITbHBIE YMEHHUSL.
2.0neHka yMeHHH pemaThb
pacueTHbIE 32124 H.

OTMeTKa «5»: - B IOTHYECKOM
PacCyXIeHUU U PEIICHUHN HET
omnOoK, 3a7a4a penieHa
palroOHAIBHBIM CITIOCOOOM;
OtMmeTka «4»: - B JIOTHYECKOM
paccy>XICHUH U PEIICHUs HET
CYIIIECTBEHHBIX OMTMOOK, HO 3a7a4a
peleHa HepaloHaIbHBIM
croco0oM, WK AOMYyIIEHO He Ooee
JBYX HECYIIECTBEHHBIX OLINOOK.
OtmeTKa «3»: - B JOTHYECKOM
paccy>XJIeHUH HET CyIECTBEHHBIX
omK0OK, HO AOMyIIeHa
CYIIIECTBEHHAS OITHOKA B
MaTeMaTHYECKUX pacyueTax.
OtMmeTKa «2»: - UMeeTCs
CYIIIECTBEHHBIE OINOKHU B
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OpraHU3MOB
22. BBIIENnSTh CYyIIeCTBEHHBIC TPU3HAKHI
MIPOLIECCOB PA3MHOKEHUS U
OIJIOIOTBOPEHMSI.

23. CpaBHHBATH TIOJIOBOE U OECTIONOE
pa3MHOKEHHUE U JeNlaTh BHIBOJBI Ha
OCHOBE CpaBHEHHS OOBSICHATD
OTpHUILATENHHOE BIMSHUE aJIKOTOJI,
HUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha
pa3BUTHE 3apOAbIIIA YETIOBEKA;
MPUYUHBI HAPYIIEHUH pa3BUTHUS
OpPTaHU3MOB.

24. CpaBHHBATh 3apOIBIIIN YSIIOBEKA H
JPYTUX MIIEKOUTAIOIINX U JeaTh
BBIBOJTIBI HA OCHOBE CPaBHEHUSI.

25. AHanu3upoBaTh U OLEHUBATh
L[eJIEBBIE U CMBICTIOBBIE YCTAHOBKHU B
CBOMX JICHCTBUSX U MOCTYIIKAX IO
OTHOIIICHHUIO K CBOEMY 37I0POBEIO,
MOCJIECTBUS BIUSHUSA (PaKTOPOB pUCKA
Ha 37I0POBbE.

26. OO0CHOBEIBaTh MEPHI
MPOMUIAKTUKY BPEIHBIX TPUBHIYCK.
27. OOBICHUTH HACIIEACTBEHHOCTD
OJTHOPOJHOCTH MTOTOMCTBA MPH
0ecrioIoM pa3MHOKEHUH;

28. lokazatk, 4To (popMBbI
Pa3MHOXKEHUSI U THITHI TIOJIOBBIX KIIETOK
- IPOYKT SBOIOIINN;

29. Iloka3arb BIUSHHE BPEIHBIX
MIPUBBIYEK Ha OHTOTEHE3.

30. XapakTepHu3oBaTh COAECPKaHUE
3aKOHOMEPHOCTEH HacIe0BaHus,
ycraHoBlieHHBIX ['. Menzaenem,
XPOMOCOMHOM T€OpHUHU
HACJICJICTBEHHOCTH; COBPEMEHHBIX
TIPEJICTaBJICHUH O TeHE U TEHOME,
3aKOHOMEPHOCTEN U3MEHYMBOCTH.

31 O0bsacuaTs Bxian . Meunnens B
pa3BuTHE OMOIOTUIECKON HAYKH,
YCTaHOBJICHHBIX UM 3aKOHOMEPHOCTEN B
(hopMupoOBaHUE COBPEMEHHOM
€CTECTBEHHO - HAYYHOU KapTUHBI MUPA;
32 [Ipu4mHBI HACIEIOBAaHUE U
HEHACJICICTBECHHBIX N3MCHCHHUH,
BIIMSHHSI MyTareHOB HA OPTaHU3M
YeJI0oBeKa, HaCJIeICTBEHHBIX
3a00JeBaHni, MyTaIHH.

33 [IpuBOAUTH JOKA3ATEIHCTBA
(aprymeHTanus) poacTBa JKUBBIX
OPraHU3MOB Ha OCHOBE MOJIOKEHUM
TeHETHUKH.

34. YMeTh N0JB30BaThCs FTEHETUUECKOM
TEPMUHOJIOTUEN U CHMBOJIMKOM.

35. Pemats 1eMeHTapHbIE
TEHETHYECKHUE 3a/1a4

36. COCTaBIATh DIIEMEHTAPHBIE CXEMBI

JIOTUYCCKOM paCCyKJICHUU U
PEIICHUHN. - OTCYTCTBHE OTBETA Ha
3aJaHHuC.
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CKpEIIMBaHUS
37. BBISBIATH HCTOYHUKH MYyTarcHOB B
OKpYyXaroieH cpeze (KOCBEHHO)

38. Xapakrepu3oBaTh BKJaJ Bapuinosa
B Pa3BUTHH OMOJOTHYECKON HAyKU

39 BeinensTh CymecTBEHHBIE PU3HAKA
HUCKYCCTBEHHOTO OTOOpAa OIICHUBATh
3TUYECKHUE aCTICKThl HEKOTOPBIX
WCCIIEIOBaHNH B 00JIaCTH
OMOTEXHOJIOTUU

40. OOBICHUTD JOCTIIKEHUS
MEIUINHBI, MUKPOOHOJIOTHH, CETbCKOTO
XO3SIIICTBA, UCTIONB3YSI OCHOBHBIE
MOJIO’KEHUS TCOPUHU HACIIEACTBEHHOCTH;
41. PemaTh reHETUYECKHE 3aJa4H;

42 OOBSACHATH BIMSHUE BHEIITHUX
(hakTOpOB HA MPOSABJICHHUE TPU3HAKA;
43. Mcnonp30BaTh MOTy4YeHHBIE 3HAHUS
B OTIBITHHYECKOH pabdoTe;

44. Ucnonb30BaTh HABBIKU
TCHETUYCCKOU TePMUHOJIOTHH.

45. XapakTepu3oBaTh COACPKAHUE
3BOMIIOLUMOHHON Teopuu Y. JlapBuHa.
46.00BCHATE BKJIAJI DBOJIOLUOHHOM
TEOpUHU B POPMHUPOBAHHUE COBPEMEHHOMN
€CTECTBEHHOH - HAyYHOU KapTUHBI
mupa; Bkiag K. Jlunnes, XK. b.
Jlamapka, Y. JlapBuHa B pa3BUTHE
OMOJIOTHYECKOM HAYKH.

47. BeIgensTh CyIeCTBEHHBIC TPU3HAKHT
BHJIa, TIPOIIECCOB €CTECTBEHHOTO
otbopa, popmupoBaHHe
MIPHUCIIOCOOIEHHOCTH, 00pa3oBaHUe
BUJ0B. OOBACHUTH IPUIHUHEI
3BOJIIOIIMU, U3MEHIEMOCTh BUJIOB.

48. [IpuBoAUTH 10Ka3aTENBCTBO
(aprymMeHTarysi) poacTBa KHBOTHBIX
OpTraHU3MOB Ha OCHOBE IOJIOXKEHUS
HBOJIOLIMOHHOTO YUCHUS;
HEOOXOMMOCTh COXPaHEHHS
MHOT000pasusi BHJIOB.

49. OnuceIBaTh 0CO0O€EH BUAA 110
MOP(}OIOTUIECKOMY KPUTEPHUIO.

50. CpaBHUBATh €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp U JeNaTh
BBEIBO/IBI HA OCHOBE CPaBHEHUSI.
BoIABIATS H3MEHUYHUBOCTH OPraHU3MOB,
MIPHUCIIOCOOJIEHUE OPraHU3MOB K Cpejie
oOuTaHus.

51. Ha ocHOBe 3HaHMI JBUKYIIUX CUII
IBOJIIOIIMU OOBSICHUTD TPUIHHBI
MHOT000pa3us BUIOB HKHUBBIX
OpPraHU3MOB U MX MPUCITIOCOOICHHOCTD
K YCIIOBHSIM OKPY KarOIIeH CPeIbl;

52. PacKphITh OTHOCUTEIILHEIH
XapakTep 1eaecoo0pa3HOCTH,

53. O0OBACHUTD, UTO U3MEHECHHE
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TeHETHKH TOMYJISIHH €CTh
IPEIOCHUIKA YBOIIOLIMOHHOTO
mpolecca;

54. O0BACHUTH BO3MOKHOCTH
9KOJIOTMYECKOT0 00pa30BaHMsI HOBBIX
HOIYJSINUN BUIA B PE3yNbTaTe
JUBEPIreHIH U eCTECTBEHHOTO 0TOOpa.
AHanM3upoBaTh U OLICHUBATh
pas3JIn4HbIe TUIIOTE3bI CYIIIHOCTD JKU3HH,
MPOUCXOXKICHHE KU3HU.

55. ApryMeHTHPOBATh CBOIO TOUKY
3pEHMS BXO/E AUCKYCCHUH I10
00CYXI€HHIO TMIIOTE3a CYIIIHOCTH U
MPOUCXOXKICHHS YKU3HU.

56. HaxoauTh HHGpOPMAITHIO O
TUIIOTE3aX MPOUCXOKACHUS KU3HH B
Pa3IMYHBIX HCTOYHHUKAX U OLICHUBATH
ee.

57. Onucatb ocobeli 0AHOro BUAA MO
MOP(OJIOTUIECKOMY KPUTEPHIO;

58. O0BscHUTH TIpHCIIOcOOIeHUE
OpPraHU3MOB K Pa3IMYHBIM CpeJam
obutanus (K BOTHOM, HA3eMHOM,
BO3/YLIHOM, TOYBEHHOI);

59. Jlatb aHanu3 U OLICHKY Pa3InYHbIM
TUIIOTE3aM IPOUCXOXKICHUS KU3HU U
YyeJI0BeKa.
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