OEJEPAJIBHOE N'OCYJIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJILHOE
VYPEKJIEHUE BBICHIETIO OBPA3OBAHUSI :
JIATECTAHCKHW T'OCYJIAPCTBEHHBIN IEJIATOTHYECKHH
VHUBEPCHUTET UM. P.TAM3ATOBA»
NPOOECCHOHAJBHO-TIEJATOIMMYECKHHU KOJIJTEIAK
KA®E/IPA OBUHIEOBPA3OBATEJILHBIX JHCHHUTIIHH

®OH/1 ONEHOYHBIX CPEJICTB 11O JHCHHUIIVIMHE
C0OO0.01.10 BUOJIOT' UA

Hanpagaenne noarorosku 40.02.04 1Opucnpyienums

KBasmmpukauus: 10puct
Cpox obydenusi no OII: 2r 10Mm. (ounoe oOyuenue) 3r. 4 mec. (3a04uHoe 0OOyUeHUE)

@opma oOyyeHHsi: 0O4YHas, 3a04Has
O6pasosarenbhblit cranaapt (PI'OC) Ne 798 o1 27.10.2023

Maxauxana 2026




COJAEPXXAHHUE

1. MMACIIOPT ®OHJA OHEHOYHbBIX CPEJICTB
2. PE3YJBTATHI OCBOEHUS YYEBHOM JUCHUIIIMHBI, TOAJIEKAIIUE
INPOBEPKE
3. ®OHJA OHNEHOYHBIX CPEJACTB AJIAA TEKYIIETI'O KOHTPOJISA u
IMPOMEXYTOYHOM ATTECTAIIUA
3.1. ®opMbI U METO/IbI OLIEHUBAHMS
3.2. @oH/ OLIEHOYHBIX CPEJICTB IS TEKYIIIET0 KOHTPOJIS
3.3. Kpurepuu orieHUBaHUS
3.4. ®oHI OLIEHOYHBIX CPEJICTB VIS TPOMEKYTOUHOM aTTEeCTAIHH
3.5. Kitouu k recram

3.6. Kpurepuu oricHUBaHUS

4. THOPOPMALIMOHHOE OBECIIEYEHHE



1. IMMACHOPT ®OHJIA OHEHOYHBIX CPEACTB

®onn  oneHounbix cpeacts  (POC) paszpaboran Ha ocHoBe DenepanbHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEAHEro MpodeccruoHalbHOTO 00pa30BaHUS
(®TOC CIIO) no cneunanbHoctu 40.02.04 FOpucnpyoenyus. yTBepxkaeHHoOro Ilpukazom
Mumnrnpocsenienust Poccun ot 5 mast 2022 r. Ne 308 1 B COOTBETCTBUH ¢ pabodeil IporpaMmMoi
nucuurunabl COQO.01.10 buonoeus.

OOC BkIIOYAET KOHTPOJIbHBbIE MaTepuajbl ISl MPOBEACHHSI TEKYIIEro KOHTPOJIS U
MPOMEXYTOUYHOW aTTecTalud B (opMe 3K3aMeHa, KOTOpBIE IO3BOJIAIOT OLEHUTH YPOBEHB
JOCTUKEHHUS], 3aIJTAHUPOBAHHBIX PE3YyJIbTATOB 00yUEHUS 10 Y4eOHOM TUCIUIUINHE.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS C 1I€JIbIO PETYJIIPHOTO HAOII0ACHUS
32 XOJOM TIOJTAalHOTO OCBOCHHUA OOYYAIOIIMMHUCSA MaTepuaioM Y4eOHON UCIUILIUHBI,
ONTHMU3ALIMU YIPABIEHUS 00pa30BaTENbHON JESITENbHOCTbIO 00y4YalolIUXCs, CBOEBPEMEHHON
KOPPEKTUPOBKHU MEePCOHANBHBIX 00pa3oBaTeNbHBIX pE3yIbTaTOB, 00y4aromuxcs
NeAarornyecKuMu CpeCTBaMHu.

TexymieMy KOHTPOINIO YCIEBAaEMOCTH TOJJIeKaT Bce OOydYaromiuecs, OCBaMBArOIINe
y4eOHYI0 TUCHUTUIHHY.

Texymuii KOHTpOJb MPOBOIUTCS B Mpeaenax y4eOHOro BpPEeMEHH, OTBEACHHOTO Ha
M3y4YeHUE NUCIMIUIMHBI TPATUIIMOHHBIMA UM MHHOBAIIMOHHBIMU METOJIAMH C MCIIOJIb30BAHHEM
COBPEMEHHBIX TEXHOJIOTUH.

Pe3ynbpTaThl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OOYy4aloUIMXcs B BHJE OLEHKU B
0aJUTbHOM BBIpOXKEHUH («5», «4», «3», «2») 3aUCHIBAIOTCS B )KypHaJIe Y4eOHBIX 3aHATHH.

IIpomexyTouHas aTTecTanus Mo y4eOHON AUCHMILTUHE TMPOBOAUTCS C LIEIbIO OICHKU
YPOBHSI OCBOEHHUS TEOPETUUECKUX 3HAHUHN, YMEHUH, TPUOOPETEHHOTO MPAKTUYECKOTO OIBITA.

@DopMBI U IEPUOANYHOCTh MTPOMEKYTOUHON aTTECTAIlMU MO JUCHUILIUHE OMPEEISIOTCA
y4eOHBIM TUIAHOM 00Pa30BaATENBHOM MPOTPAMMBIL: 3a4€T C OLIEHKOU

3aueT C OLIEHKOM NPOBOAMUTCS HENOCPEACTBEHHO IIOCIE 3aBEPIICHUS OCBOCHHUS
OUCHMIUIMHBL, B CPOKHM, YCTaHOBJIEHHbIE KaJleHAApHBIM Y4eOHbIM rpapuKkoM. OK3aMeH
MIPOBOJIUTCA HA MOCJIEIHEM 3aHITHH.

3aueTHble BOMPOCHI W 3a/laHUsl COCTABIISIIOTCSI HAa OCHOBE paboyeil mporpaMmsl
TUCHUIUTAHBL. Bompockl W 3afaHusi JOJDKHBI COOTBETCTBOBATH IMPOBEPSEMBIM pe3yiIbTaTaM
oOyuYeHus U JOBOJATCS 10 CBEJCHHs 00y4aloUMXCcs B TEUEHUE TIEPBHIX JIBYX MECSIIEB OT Havaja
o0yueHws.

2. PE3YJIbTATHI OCBOEHU A YYEFHOU JUCIUTLIAHBI

C0O0.01.10 Buonozus nanpasieH Ha GOPMUPOBAHKUE OOIIUX KOMIIETEHITHIA.
OcBoenne  yueOHOM  OUCHMIUIMHBI  JOJDKHO  CHOCOOCTBOBAaTH  (hOPMHPOBAHUIO
KOMIIETEHITNH:

* OK 01. Beibupats crioco0bl penieHns 3aaad mpopecCHOHATBHON JAEATEIbHOCTH,
MPUMEHHUTETHHO K Pa3IMYHBIM KOHTEKCTaM.

* OK 02. lcnosnb30BaTh COBPEMEHHBIE CPE/ICTBA ITOUCKA, AaHAIN3a U UHTEPIPETALUU
uHpopManuy, ¥ HH(YOPMAIMOHHBIE TEXHOJOTHMM JUIsl BBIIOJHEHUS 3ajad
po¢eCCHOHANTBHON eATeTLHOCTH;

*  OK 04. DpdexTuBHO B3auMOIeHiCTBOBATH U pabOTaTh B KOJJICKTHBE U KOMAH/IE;

*  OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHuIo,
OPUMEHATh 3HAaHUS 00 HK3MEHEHMM KIMMaTa, MPUHLUIB  OepexIMBOro
IIPOU3BOJICTBA, 3P (EKTUBHO AECHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUsAX;

* TIK 1.2 IlpumeHsATh HOPMBI MpaBa ISl PeHICHUS 3a7a4 B IpodecCHOHATbHON
NeSITEIbHOCTH.



B pe3yjbTaTe OCBOCHHA OUCHUILIMHBI

NMPAKTHYECKUI ONBIT:

*  OIpelesTh YPOBEHb YCBOEHUS COJEpKaHUS 00pa30BaHUS MO ydeOHOMY
npeamety «buonorus»;

* MPEAOCTaBIATh IOAPOCTKAM BO3MOXKHOCTh CaMoOpeasM3alui B  y4ueOHOM
NESTENIbHOCTH;

*  ONpenensaTh IyTH COBEPLICHCTBOBAHHUS NIpENoAaBaHus Kypca «buosorus» Ha
YPOBHE CPEIHEr0 MpOo¢eCcCHOHATBLHOI0 00pa30BaHMUs.

B pE3YyJIbTAaTC OCBOCHHA JHCHHUITINHBI 06yanOIHHﬁCH JOJIZKCH:

yMeThb:

3HATb:

ONPEAETSATh JKUBBIE OOBEKTHl B MPHUPOJE; NMPOBOAWUTH HAONIOJCHUS 32
OKOCHCTEMAaMU JUIS BBIABICHHS €CTECTBEHHBIX M  aHTPOINOTCHHBIX
WU3MEHEHH, HHTEPIPETUPOBATD PE3yIbTaThl HAOIIOACHUIH,

UCTIONIb30BaTh MH(OPMALUIO OMOJOTMYECKOTO XapakTepa W3 Pa3IuYHBIX
HCTOYHHKOB;

NPOTHO3UPOBATH TOCIEJCTBUS CBOCH JEATEIHHOCTH MO OTHOLICHUIO K
OKpY’KaroIe cpene, COOCTBEHHOMY 30pOBbIO; OOOCHOBBIBaTH W
co0MoAaTh Mepbl TPOGUIAKTHKY 3a00JI€BaHUN;

copMHpOBaTh TOHHUMAaHWE 3HAYUMOCTH TOCTH)KEHUH OMOJIOTHYECKOU
HAYKU U TEXHOJIOTHH B TPAKTHYECKOH AEATENLHOCTH YENIOBEKa, Pa3BUTUH

oOydJaronuics JODKEH TMOJYYUTh

COBPCMCHHBIX MCAUIINUHCKHX TEXHOJIOTHI U anO6HOT€XHOHOFHfI.

OTIPECTUTh YPOBEHb YCBOSHUS COJACpXKaHHsS 00pa3oBaHUS IO OHOJIOTHU;
—MPEeIOCTaBUTh OOYYAIOMIMMCS BO3MOXHOCTh CaMopeanu3alii B y4eOHOI

JACATCIBbHOCTH,

OIpEeNIeIUTh MyTH

COBCPIICHCTBOBAaHMUA

npernoaaBaHuA

0011e00pa30BaTENILHON JAUCIUIUIUHBl «OHOJIOTUWY» Ha YPOBHE CPEIHErO

npodeccHnoHaTEHOTO 00pa30BaHUS.

CTpOEHUS, MHOT000pa3usi U ocobeHHOoCcTeH JKUBBIX CHCTEM P a3HOTO YpPOBHS
OpraHu3aly, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJOTHYECKUX IPOLECCOB U
SABJICHUM B OKPYJKAIOIIEW Cpene, LENOCTHOM HAay4YyHOM KapTHHBI MMHpA,
B3aMMOCBS3U U B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

O01He KOMIEeTeHIIU N

Kon
KOMMETeHIH DopMyIMPOBKA KOMIETEHIMH 3HaHus, yMeHUs
OK 01 Breibupate cmocoObl  pemieHUs | YMeHuUs:

3amaqy npogecCHoHATEHON
JeATENbHOCTH, [IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

pacmo3HaBaTh 3amady H/Wid - 1poOieMy B
npoheCCHOHATTEHOM u/unu COIUATBEHOM
KOHTEKCTE;

aHAM3UPOBATh 3ajady W/win npobieMy U
BBIJICJIATE €€ COCTAaBHBIC YaCTH;

OTPE/ICIIATh 3TAIbI PEIICHUS 331a4H;

BBIBIIATEH U 3(()EKTUBHO UCKATh HHPOPMAIIHUIO,
HEOOXOMUMYIO Il PEIICHUS 3aJadd  W/HiIH
IpOOJIEMBI;

COCTaBHTE IIJIaH JEHCTBHS,

OIPENIENTUTh HEOOXOANMBIC PECYPCHI;

BJIAJCTh AKTYaJbHBIMH METOJaMH PabOTHI B




PO eCCHOHATIBHOM M CMEKHBIX Cepax;

*  peanm30BaTh COCTABJIICHHBIN IIAH;

*  OICHHWBATH pPE3YJbTaT W TIIOCIEACTBUS CBOHX
JEUCTBUI (CaMOCTOSTENILHO WM C ITOMOIIBIO
HACTaBHUKA)

3Hanusn:

*  aKTyalbHBII npoecCHOHAITBHBIN u
COLIMAJIBHBIN KOHTEKCT, B KOTOPOM HMPUXOAUTCS
paboTaTh M KHTh;

*  OCHOBHBIC HCTOYHHKH HMH(OpMALUK U pecypchl
JUIl  pemieHms  3ajad M mpobieM B

poecCHOHATEHOM n/unn COIMATEHOM
KOHTEKCTE;
*  aIrOpUTMBI BBITIOJTHEHUS pabdot B

po¢eCCHOHATBHON U CMEKHBIX 00JIaCTSIX;

* Meromsl paboThl B MPOQECCHOHATBHOW U
CMEXHBIX cepax;

*  CTPYKTYpY IUIaHA JJIA PELICHHUS 3aa4;

*  TOPSJOK OLEHKH PE3yJIbTaTOB PEUICHHs 3ajad
po¢eCCUOHATBHOM NeSITeIbHOCTH

OK 02 Hcnons3oBars COBpPEMEHHBIE | YMeHH:
CpeAcTBa TIOMCKa, aHaIM3a | *  ONpEeNessITh 334a4H JJIs ITIOMCKa MH(OpMAaInY;
UHTEpIIpeTanny HHGOpPMAIMH | *  OIpenensTh HEoOXO0J1MBbIe WCTOYHUKH
NH()OPMAMOHHBIE  TEXHOJOTUH nHpopmamy;
A BBIITOJIHCHHA 3a1a4 *  IUIAHUPOBAThH IIPOLIECC ITOKUCKA;
poQecCHOHATBHOM *  CTPYKTYpHpOBAaTh MOIyYaeMyr0 HH()OPMAIIHUIO;
ACATCIIBHOCTU . BBIZICNIATh HauOoJee 3HAYMMOE B IEpeyuHe
uHhopMaIuy;
*  OLICHUBATh MIPAKTUYECKYIO 3HAYUMOCTb
pe3yJIbTaToB MOUCKA;
*  0(hopMIATH PE3yIIBTATHI TONCKA;
* TOPUMEHATh  cpeicTBa  MH(OPMAIIMOHHBIX
TEXHOJIOTUH Ul pelIeHus NPoeCcCHOHATBHBIX
3aj1ay;
*  HUCIONB30BaTh COBPEMEHHOE  IPOrpaMMHOE
obecrieyeHue
3Hanus:
*  HOMEHKJaTypa UH()OPMALMOHHBIX UCTOYHHKOB,
MIPUMEHSAEMBIX B npodeccroHaNBEHON
JeATEeIbHOCTH;
*  TpHEMBI CTPYKTYPUPOBAHMS MH(POPMALIUH;
* ¢opmar odopmieHHS pe3yIbTaTOB MOUCKA
HHpOPMAITHH;
* COBpPEMCHHBIE  CpPEACTBA W  yCTPOWCTBA
“HPOPMATH3AIHH;
*  MOPAOOK MX TIPUMEHEHHS M MPOrpaMMHOE
obecrieueHne B npodecCHOHATBLHOI
JIeATEIbHOCTH
OK 04 O exTrBHO B3aMMOJICHCTBOBATh | YMEHHS:
u paboTaTh B KOJJIEKTUBE W *  OpraHM3OBBIBaTh  paboOTy  KOJJIGKTUBA U
KOMaH[Ie KOMaH/Ibl;
*  B3aMMOJICHCTBOBAaTh c KOJIJIETaMH,
PYKOBOZCTBOM, KIIMEHTaMH B xoze
podeCCHOHANBHON ESITEINbHOCTH
3nanus:

M MCUXOJIOTUYCCKUEC OCHOBBI JACATCIBbHOCTHU
KOJUICKTHBA, IICUXOJIOTHYCCKHUC 0COOCHHOCTH
JIMYHOCTH,




M OCHOBBbI HpoeKTHOﬁ JACATCIBHOCTH

OK 07 CopelicTBOBaThH COXPaHCHHIO | YMeHus:
OKpYy>KaroIen Cpensl, *  coOxoaath HOPMBI 9KOJIOTHYECKOi
pecypcocOepeKeHHI0, MPUMEHSTh 0e30IacHOCTH;
3HaHHUs 00 WM3MEHEHHH KJINMATa, *  OIpeessiTh HaIlpaBJICHHUsS pecypcocOepesKeHus
TPUHIHTTBI OEpEeKITUBOTO B paMKax NMpogecCHOHATIBHON JESTeILHOCTH 110
IIPOM3BOACTBA, 3¢ deKTUBHO CHENUATBHOCTH
JIEUCTBOBaTh B  YPE3BbIYAWHBIX | 3yaHus:
CUTyalusax *  [paBWiIa 3KOJOTHYECKOH Oe30MacHOCTH IpH
BeZIeHHH PO(ECCHOHAIBHOM eI TeIbHOCTH;
*  OCHOBHBIE pECypChl, 3aJCHCTBOBaHHbIE B
npoheCCHOHATIBHOMN AEATSIBHOCTH;
*  IyTH 00ECTEUYCHUS PECypPCOCOCPEIKEHHUS
K 1.2 IIpuMeHATs HOPMBI IIpaBa IS YMmenns:
pelieHus 3a1a4 B *  HaBBIKAMH CHCTEMATH3al[M  HOPMATHUBHBIX
npodecCHOHABHOM IeATENBHOCTH TIPaBOBBIX aKTOB " 0000111EHTS

MPaBONPUMEHUTENIBHOM MPaKTUKH;
. HaBBIKAaMH  paboTel ¢ 0a3aMH  JaHHBIX
3aKOHOZATENIBCTBA U CIPABOYHBIMHA CHCTEMAMMU;
. HaBBIKaMU IIOATOTOBKH FOPHINYECKHUX
JIOKYMEHTOB, B TOM YHCJIE C MCIOJb30BaHHUEM
HHGOPMAIIMOHHBIX TEXHOJIOTHH.

3unaHus:

*  HOPMBI [IpaBa, PEryIUpyOIIne
PO eCCUOHATIBHYIO ICATCILHOCTh
(Hanpumep, B chepe NPUPOIONOIL30BaAHHS,
IKOJIOTMIECKOTO KOHTPOJIsI, O0paIeHus ¢
OTXO0JIaMH, OXPAHBI OKPYIKAIOIIEH CPeJibl);

*  BUJIbI IPABOBBIX aKTOB U UX IOPUAUYECKYIO
CHITY;

*  CHOBHBIC MOJOXKEHHS MPOGUIBHBIX OTpacien
mpaBa (aJIMHUHUCTPATUBHOTO, 3KOJIOTHYECKOTO,
TPYIOBOTO, TPAXKIAHCKOTO




C0OO0.01.10 buoJorus

HanmeHnoBanme Conep:xkanue yueOHOro marepuaJjia (0CHOBHOe M IPo¢ecCHOHAIbHO-0PHEHTHPOBAHHOE), Oonem | Popmupyemble
pa3aesioB U TeM JIa0opaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib (IPH HAJIMYHMH) 4acoB KoMneTeHuum
1 2 3 4
Tema 1.1. OcHoBHoOE coaep:kaHne 2
buoJiorust kak Teoperuueckoe o0y4eHue: 2
Hayka buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ APYTUMH HayKaMu: OMoXumus, 6nopusrka, OMOHHUKA, TeHOTeorpa-
¢us v 1p. Ponb u MecTo Guosoruu B pOpMUPOBAHUM COBPEMEHHOM HAYYHON KAPTUHBI MUpPA. 3HAUECHHE OK 02
Onosornueckux 3HaHui. Mctopust Ouonoruu. 3HaueHUe IUTOJIOTHH ISl pa3BUTHSI OMOJIOTUH U TIO3HAHUS
PHUPOIBI. METOIBI IIUTOIOTHH: MEUKPOCKOITHS, XpoMaTorpadus, 31eKTpodope3, METO] MEYCHBIX aTOMOB,
mdde-
pPEHLMAIBHOE IICHTPU(YTUpOBaHUE, KYJIbTYpa KIETOK
Tema 1.2. O06mas | OCHOBHOe cofAep:KaHue 2
xapaktepucTuka | Teopernuyeckoe odyueHue: 2
KAZHHA Pa3znoo6pa3zue 6nocucreM. Opranuszanys OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3aluu OMOCUCTEM: MOJIe-
KYJIIPHO-T€HETUYECKUM, OPraHOUAHO-KJIETOYHBIN, OPraHU3MEHHBIN, TOYJIALIMOHHO-BUIOBOM, SKOCUCTEM- OK 02
HBIN (OMoreoneHoTHYeCKuil), Onochepusiil. Hayku, nzydaromie 6uonornyeckue 00beKThl Ha Pa3HbIX
YPOBHSIX OpraHu3anuu xu3Hu. OOI1as xapakTepucTHKa KU3HHU, CBOMCTBA KUBBIX cucteM. [Iporecchr,
MIPOUCXOJAIINE B OMocHcTEMaX
Tema 1.3. OcHoBHoOE€ coaep:kaHne 6
buoJsiornuecku Teoperuueckoe o0y4eHue: 2 OK 01
BAKHBIC Xumudeckuit coctas ki1eTku. Heoprannueckue BeIecTBa KIETKH, X OHMOJIOTHUecKast Polb. OK 02
XHMHAIECKnE Opranunueckue BeuecTsa kieTku. buonorunueckue nonumepsl. benku. CTpykTypa u QyHKIHH O€IKOBON OK 04
COCTMHEH ST MoJIeKybl. DepMeHTHI, IPUHIMI UX AeHCTBH. YTieBoasl. buonornueckne GyHKIMN yIIeBOJOB.

Jlunuaer. O6mwmii man crpoenus. [ uapoduibHO-ruapododHbIe cBOMcTBA. Knaccudukarus unuaos. buo-




noruyeckue pyHkuun TununoB. AT®. Crpoenue monekynsl AT®. buonornyeckue pynkunn ATD

IpakTHyecKue 3aHATHS: 2

Ponb 66HKOB, YTJICBOJOB U JKUPOB B OPTaHU3MC YCIIOBCKA. BuraMuHbI 1 OMOI0IrHYECKU aKTHBHBIE I[O6aBKI/I, 2
HX 3HAYCHHUC B ’KU3HU OpTraHr3Ma YCJIOBCKA. I'umno- 1 aBUTaMHUHO3BI UX MOCIEACTBUS. Hpe,IlCTaBJ'IeHI/Ie YCTHBIX
COO6H.I€HI/H>'I C HpeseHTauHeﬁ, MOATOTOBJICHHBIX IO NMEPCYHIO UCTOYHUKOB, pPCKOMCHAOBAHHBIX
npenoaaBaTeiicM

JlaGopaTopHbIe 3aHSITHSI: 2

JlaGoparopHas pabota “Onpeznenenue BuTaMuHa C B IpOAyKTaxX MUTaHUS
ITonroroBka BapuaHTOB OIIbITA, HAOIIOJEHNE 32 KAUECTBEHHBIMU PEAKIMSIMHU, 3all0JIHEHUE paboueil TabauibI,
MHTEpHpeTanys HabI01aeMbIX SIBICHHUH, (POPMYITHPOBAHNE BHIBOIOB

JlaboparopHas pabora «[ uapodrisHO-THAPOPOOHBIC CBOMCTBA JTHITHIOB)
[ToaroroBka BapuaHTOB OIbITA, HAOIIOACHNE H3MEHEHHSI PACTBOPUMOCTH JIUITUIOB, 3aII0JIHEHHE pabodeii
TaOJUIBI, HHTEPIPETAIMS HAOII0JaeMbIX SBJICHUH, (OPMYTUPOBAHUE BHIBOIOB

Tema 1.4. OcHoBHOe coep:xkaHue 6

CTpykTypHO- TeopeTnueckoe o0yueHue: 4

¢ynkumonanbuas | Kierounas teopust (T. [lIBanu, M. IllnetineH, P. BupxoB). OCHOBHBIE TOJIOKEHHS COBPEMEHHON KJICTOYHOM 2
opranu3anusi Teopuu. TUIIBI KIIETOK: AyKapuoTHUYecKas U mpokapruotnyeckas. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIIETOK
KJIETOK 9YKapHOT (PacTUTENIbHOMN, )KUBOTHOM, TpuOHOiT). CTpoeHne npokapuoTHIecKoil kieTku. OcoO0eHHOCTH

CTPOEHUS reTepoTpOHON 1 aBTOTPOGHON MPOKAPUOTHIECKUX KIIeTOK. CTpOoeHHUE I1a3MaTHYeCKoil MeM-

Opanbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MaTHUECKYI0 MEMOpaHy: MaCCUBHBINA M aKTUBHBINA. DHIOLUTO3: MH- OK 01

OK 02
OK 04

HOIIMTO3, paronuTo3. Jk301uTo3. O00104YKa UK KiIeTouHasd cTeHKa. CTpyKTypa v QyHKLIUHU KIETOYHON
CTEHKH PacTeHHA, TprOOB

Huronnasma. Llutozouk. Llutockener. OnHomMeMOpaHHbIe OPraHOM/IbI KJIIETKHU: SHI0MJIa3MaTHYEeCKasl CETh 2
(QIIC), ammapat I'onbmku, JIM30COMBI, MEPOKCHUCOMBI, BAaKyOJIM PACTUTENbHBIX KieToK. CTpoeHue u
(GyHKIMK 0OJHOMEMOpaHHBIX OpraHouoB KieTku. Kierounstit cok. Typrop.

[TosnyaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHPHUH, IUIACTUBI: XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIIA-
CTBI, UX CTPOCHHE U PYHKIUH. SIepHBIN anmapar KJIeTKH, CTPOCHUE U (DyHKITHH.

HememOpaHHbIe OpraHOuAbI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN LIeHTp. OpraHouabl JBHKe-
HUS: PECHUYKH U )KTYTUKU. CTpoeHue n pyHKIMU HeMEMOPAHHBIX OPraHOUI0B KIIETKH




JlaGopaTopHbIe 3aHATHS:

JlaboparopHas pabora «CTpoeHHEe KIETKU (pacTeHHUs], ’KUBOTHbIE, TpUObI) U KJIETOYHBIE BKIIOUEHUS (Kpax-

MaJl, KapOTHHOMIBI, XJIOPOILIACTBI, XPOMOTIJIACTHI )

[IpnoGperenue onpiTa NPUMEHEHUS TEXHUKU MUKPOCKOITMPOBAHUS MPH BBITIOJIHEHUH JTaOOPaTOPHBIX PadoT.
[ToaroroBka MUKpoOIIpenapaToB, HAOMIOJEHNE C TOMOIIBI0 MUKPOCKOIA, BHISIBICHHE PA3INIUN MEXKIY H3Y-

4aeMbIMU 00BEKTAMU, HHTEPIIPETAINS HAOIIOAaeMBIX SBIICHUH, (OPMYITUPOBAHUE BHIBOJIOB

JlaGopaTtopHas pabota «IIpoHUIIaeMOCTH MEMOPAHBI (TJIA3MOJIN3, ACTIA3MOJIH3))

[Ipuobperenue onpITa NPUMEHEHNSI TEXHUKH MUKPOCKOTIMPOBAHUS ITPH BBIIOJIHEHUH JIAOOPATOPHBIX PadoT.

[ToaroroBka MuKpompenaparoB, HaOIIOEHHE ¢ TOMOIILI0 MUKPOCKOIIA, BBISBIIEHUE PA3INYNi MEXKIY U3Y-
JaeMbIMU 00BEKTAaMU, HHTEPIIPETAINS HAOIIOAAeMBIX SBIICHUH, (OPMYITUPOBAHUE BHIBOIOB

Tema 1.5. Ctpyk-

OcHoBHoOe coiep:kaHue

TyPHO- TeopeTnueckoe o0yueHue:
(GYyHKIHOHAJIb- CtpoeHune XxpoMocoM. XpOMOCOMHBII Ha0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, raf-
Hble GaKTOpPHI JOWIHBIN U aurutonAHbI Habop. Hyknennoseie kuciotel. JIHK nu PHK. CtpoeHne Hyk/I€MHOBBIX KUCIIOT. OK 01
HacjeacTBeHHOCT | Hykneotunsl. Kommiementapasle azotucTtbie ocHoBaHus. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas
OK 02
H cnupasib. Mectonaxoxaerue u ouonoruueckue Gpynkmun JJHK. [IHK-3kcnepruza. Buast PHK. @ynkiun
PHK B kietke
IIpakTHYeckue 3aHATHS:
Pewenne 3a1a4y Ha onpeeneHne NoCIe10BaTEIbHOCTH HYKIEOTHIOB
Tema 1.6. OcHoBHoOe coiep:kaHue
IIpoueccnl TeopeTnueckoe o0yueHue:
MaTpPUYHOTO Marpuunsiii cunTe3 JJHK — permukarus. [punmune! perumrkanuu JITHK. Mexanusm perukarnuu JITHK.
CHHTE3a Pemapanus JIHK (nopemiekaTuBHas, mocTperuiekaTuBHas). Peakiiuun MmaTpuaHoro cuurtesa. [IpuHmm kom-
MJIEMEHTAPHOCTH B peakuusx MatpuuHoro cunresa. JJHK u rensl. ['enernueckuii koa, ero cBoiictea. Tpan- OKO01
ckpunuus — Matpuunblii cuate3 PHK. Tpancnsaius u e€ stansl. Ycnosus 6nocunresa 6enka. CTpoeHue 1- OK 02

PHK u xogupoBanne aMmuHOKHCIOT. Posib pubocom B OnocunTese Genka

HpaRanecmle 3aHATHUA:

Pemenne 3aga4d Ha OMpeaACIICHUE MTOCICA0BATCIIBHOCTH aMUHOKUCIIOT B MOJICKYJIC Oeka.
Pemenne 3aga4d Ha OIpPEACIICHUC MTOCICA0BATCIIbBHOCTH aMUHOKHUCIIOT B MOJICKYJIC Oenka B CJIydyac U3MCHC-




HUS MOCJIe10BaTeNbHOCTH HyKi1eoTuaos JJHK

Tema 1.7.
HeknerouHble
(opmbI KU3HH

OcHoBHOE€ CcoacpikaHue

Teopeaneckoe oﬁyqe}me:

Bupycel — HekeTouHble (GOPMBI KHU3HHU U 00IUraTHbIE Mapa3uTbl. CTpOSHHE MPOCTHIX U CI0KHBIX BUPYCOB,
perpoBupycos, 6akteprogaron. XKuznennsiit uki JJHK-conepxamux Bupycos, PHK-coaeprxammx
BUpYCOB, OakTepuodaros. BUY, renatut yenaoBeka.

bakrepun. O6mmas xapakrepuctuka. [lonstue mramm. Bupycsl 1 6akTepun: CX0/ICTBa U Pa3IHIHs

IIpakTHYeckue 3aHATHS:

Bupychbie u 6akrepuanbbie 3a0o0aeBanus. OOIye NPUHLIUIBI UCIIOIb30BaHMS JIEKAPCTBEHHBIX BEIECTB.
OcobeHHOCTH TPUMEHEHHSI aHTHOMOTHKOB.

[IpencraBnenne yCTHBIX COOOIICHUH ¢ TIPe3eHTAINEH, TOITOTOBJICHHBIX 10 IEPEYHI0 HCTOYHUKOB, PEKO-
MCHAOBAHHBIX IIPCIIOAaBaATCIICM

OK 02
OK 04

Tema 1.8.

OO0MeH BellecTB 1
npeBpaiieHue
JHEPIrUuM B KJIeTKe

OcHoBHOE€ CoepKaHue

TeopeTnueckoe o0yueHue:

AN

AccUMMIIAIMS U JUCCUMUIISALINS — IB€ CTOPOHBI MeTabosin3Ma. Tunsl o0OMeHa BelecTB: aBTOTPO(QHBIN U re-
TepOTpO(HBIHA, a3poOHBIN U aHA3POOHBIN. DHepreTHyeckoe odecrneueHne KieTku: npespameniue AT B
0OMeHHBIX nporeccax. DepMeHTaTUBHBINA XapaKTep Peakuid KIeTOYHOro MeTabonu3ma

[lepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. [Imactudyeckuii oOMeH. @OTOCHHTE3. XEMOCHHTE3.
AHa’pOoOHBIN SHEPreTUYECKU 00MeH. AHa POOHBIC OpraHU3MBbL. bpokeHue, aBTOTpOoHBIN U TeTepoTpod-
HBIM TN TUTaHUS. AHa POOHBIE MUKPOOPTaHU3MBbl KaK 00bEKThI OMOTEXHOJIOTHUH. DTaIlbl SHEPreTHYECKOTO
oOMeHa. I mnkoau3. brojiorndeckoe OKUCICHUE, WIN KIETOYHOE JbIXaHHE

OK 02

Tema 1.9.
Kun3HeHHBI
IUKJ KJIETKH.
Murto3. Meiio3

OcHoBHOe coep:xaHue

Teoperuueckoe o0yueHue:

KreTounslii ukI1, ero nepuosl U peryisius. [lepuoast nuaTepdassl ux ocooeHnoctu. Juddeperumanus
KJIETKU ¥ apecT KJIETOYHOro ukia. /lenenne kinetku — Mmuto3. CTaguu MUTO3a U IPOUCXOASIINE IPOLIECCHI.
Kapuoxunes u nurokunes. buonoruueckoe 3naueHne Muto3a. Meo3 — pe1lyKLIIMOHHOE JI€JICHUE KIETKH.
Cranuu merio3a. Meiio3 — ocHOBa ToJI0BOTO pazMHOkeHUs. [loBenenne xpomocom B mero3e. Kpoccunro-
Bep. bruonornueckuii cmpic meitoza. D¢ dexTsl Meiio3a. Meiio3 B )KH3HEHHOM IMKJIE OPTaHU3MOB

OK 02
OK 04

KonTposbnas padora




MouekyJIApHBII YPOBEHb OPTaHU3ALUN KUBOT'O

Tema 2.1. Conepxanme 6
Crtpoenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPIKAHUE TEOPETUYECKOT0 00yUYeHUs 4
OopraHmsma OpHokyeTouHble opranu3Mbl. KojoHuaabHble Opranu3Mbl. MHOTOKJIETOYHbBIE OpraHUu3Mbl. B3anMocBs3b
4acTed MHOTOKJIETOYHOI 0 opranu3ma. @yHkuust. Oprasisl ¥ CUCTEMBI OpraHoOB. AnniapaThbl OpraHoB.
I'omeocras opranusMa u ero nojAAepKaHue B IMPOLECCE KUZHEACATEIBHOCTH. OK 02
@yHKIMOHANbHAs cUCTEMa opraHoB. TkaHu pacTeHui. TkaHU )KUBOTHBIX U YyeaoBeKka. Opranbl pacCTEHUH. OK 04
OpraHsbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U U€JIOBEKa. 3HAUEHUE OTIOPbI, IBUKEHUS, IUTAHUS, IbIXaHUS, 4
TPaHCIIOPTa BEIIECTB, BbIICICHMS], 3aLIUThl. 3HAUEHHUE IPOSBICHUS Pa3IpaKUMOCTH U PETyJIALUU
OcHOBHOeE coepKaHue MPAKTHYECKOT0 3aHATHS: 2
Teopus knoHanpHO-cenekTuBHOrO uMMyHuTeTa I1. Dpnuxa, N.U. MeunukoBa. MH(peKOHHbIE 2
3a0oJeBaHus U dNuAeMuUs. Baxkneiiume snuaeMun B UICTOPUH YelloBeuecTBa. BakumHanms kak
npodunakTuka WH-QEKIUOHHBIX 3a00ICBaHIIA.
[IpencraBneHne yCTHBIX COOOIEHUH ¢ pe3eHTalel, TOITOTOBICHHBIX 110 MEPEYHI0 HCTOYHHKOB, PEKO-
MEHJIOBaHHBIX IIPENIOaBATEIIEM
Tema 2.2. Conep:xanue 2 OK 02
DopmbI IIpodeccuonaIbHO-OPMEHTHPOBAHHOE CO/IEPKAHUE TEOPETHYECKOT0 00yUeHUsl 2
Pa3MHOKeHUA @dopMbl pa3sMHOKEHUS OpraHu3MoB. becnonoe u nonoBoe pa3MHoxeHUe. Bubl 0ecronoro pa3MHOXKEHHsL: 2
OpraHu3MoB IIPOCTOE JeJIEHUE HaIBOE, TOUYKOBAaHNE, PA3MHOKEHHUE CIIOPaMH, BET€TATUBHOE pa3MHOXKEHHE, (hparMeHTa-
1y, KIIoHUpoBaHue. [1o0Boe pa3sMHOKEHHUE.
Tema 2.3. OcHoBHoOe coiep:kaHue 4
Onrorenes TeopeTnueckoe 06ydenue: 4 OK 02
KHBOTHBIX M I'amerorenes y »xuBoTHbIX. CriepmaTorenes v ooreHes. CTpoeHHe MOJOBBIX KJIETOK. OII010TBOPEHUE U M- 2 OK 04
Henopeka OpHOHANBHOE pa3BUTHE )XUBOTHBIX. [lapTeHorene3. DMOpuoreHes (Ha mpumepe JanieTnuka). Ctaauu sm-
Opuorenesa
Poct u pa3zsutue xuBoTHbIX. [TocTamOpronaneHbiit nepuo. [Ipsimoe u Henpsimoe passutue. Pa3surue ¢ 2

MeTamMop($ho30M y 6€CIIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. CTaAlH MOCTIMOPUOHAIBEHOTO PA3BUTHS Y
YKUBOTHBIX U 4esioBeKa. [lepuonbl oHTOreHe3a uenoseka. buonornueckoe ctapeHue U cMepTh. [ epoHTO10-
THs




Tema 2.4. OcHoBHoOe€ coaep:kaHne
Onurorenes Teopernueckoe ody4enne: OK 02
pacTeHuii l'amerodut u cnopodut. Pazmuoxenne u pasBuTe Bogopocieil. PasMHoxkeHNe 1 pa3BUTHE CIIOPOBBIX pac- OK 04
TeHUi. Pa3MHOXKEHUE U pa3BUTHE CEMEHHBIX pacTeHuid. Poct. [leproabl OHTOreHe3a pacTeHUM
Tema 2.5. | OcHOBHOE cojlepKaHuE
OcHoBHBIE TeopeTnueckoe o0yuyenue: OK 02
TMOHATHS ['eneTnka kak Hayka O HaCcJIE€ICTBEHHOCTH U U3BMEHUYUBOCTU OpraHru3MoB. OCHOBHbIEC T€HETHUECKUE MOHSATHUS
TeHEeTUKH u cuMBOJIbL. ['eH. ['eHoTun. ®eHotun. AienbHbIe T€HbI. AJIbTEpHATUBHBIC MPU3HAKU. JIOMUHAHTHBIN U pe-
LIECCUBHBIN Ipu3HaKu. ['omo3urora u rereposurora. Yucras nunus. ['ubpuasl. OCHOBHbIE METO/Ibl FEHETH-
KH: THOPHJIOJIOTUYECKUH, IUTOJIOTHYECKUE, MOJIEKYJISIPHO-TEHETUYECKHE
Tema 2.6. OcHoOBHOe coaep:xkaHue
3akoHOMepHOCT Teoperuueckoe o0yueHue:
u 3aKOHOMEPHOCTH 00pazoBaHus raMeT. 3akoHbl I'. Mennens: MoHorubpuanoe ckpenuBanue. [Ipasuio mo-
HacJIcA0BaHus MUHHPOBAHUS. 3aKOH €AMHOO00pa3ns IEPBOTO MOKOJICHHS. 3aKOH pacIIeIICHHs! TPH3HAKOB.
[{utonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKPEIIMBaHUsA. [ UITOTe3a YUCTOTHI raMeT. AHATU3UPYIOIIee
ckpemuBanue. lurnbpuaHoe ckpemmuBaHue. 3aKOH HE3aBUCUMOTO HACIEJOBAaHUS TTPU3HAKOB. OK 02
[TonuruGpuaHOe HAcIEa0- OK 04
BAHME U €r0 3aKOHOMEPHOCTHU
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE CO/IEPKAHME MPAKTUYECKOT0 3aHATHS:
Pemenue 3ama4 Ha onpeiesieHne BEPOSITHOCTA BOSHUKHOBEHUS HACIECTBEHHBIX MMPU3HAKOB MPU MOHO-, JIH-
, TOJTUTUOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUH, COCTABJICHUE TeHOTUITHYECKUX CXEM CKPEIIHBAHUS
Tema 2.7. OcHoBHOe coaepkaHue OK 01
B3aumoaencreu Teopernueckoe o0yueHue: OK 02
€ T¢HOB ['enoTun kak nenoctHasa cuctema. MHOXkeCTBEHHOE AeiicTBUE TeHOB. [nefioTponus. MHOKXECTBEHHBIH ali-

nenu3M. B3aumoneiictBue anmienbHbix reHoB. KogoMunupoBanue. BanmoielicTBie HeaneIbHbIX T€HOB.
Kommnemenrapuocts. Onuctas. [Tonumepus

IpodeccuoHATLHO-OPHEHTHPOBAHHOE COEPKAHNE IPAKTHYECKOT0 3aHATHSI:

Pemenne 3a1a4 Ha OoNnpCACICHUC BEPOATHOCTH BOSHUKHOBCHUA HACICACTBECHHBIX IIPU3HAKOB IIPH pa3Jiny-




HBIX TUIIAX B3aMMOICHCTBUSA I'CHOB, COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIINBAHUS

Tema
CuenienHoe
HacJIel0BaHHue
NMPHU3HAKOB

2.8.

OcHoBHoOe coep:kaHue

Teoperuueckoe o0yueHue:

3akonbl T. Moprana. CremnieHHOe HacjieI0BaHUE F€HOB, HapyIIEHHE CLETIEHUsI. XpOMOCOMHasl TEOPHs
HACJIE/ICTBEHHOCTHU. [ eHeTHUecKoe KapTUPOBaHNE XPOMOCOM. Vcronbp30BaHNe KPOCCUHIOBEPA /171l COCTaB-
JICHUSI TEHETUYECKUX KapT XPOMOCOM

IpodeccHoHATbHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3aaa4 Ha OIIpEACICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB ITPH CUCIIJICH-
HOM HACJI€A0BaHNH, COCTAaBJICHUC N'CHOTHIINYCCKUX CXEM CKPCIIBAaHUA

OK 01
OK 02




Tema 2.9.
I'eneTnka moJsa

OcHoBHoOe coep:kaHue

TCOPCTH'ICCKOG oﬁyqe}me:

XPpOMOCOMHBIN MEXaHU3M ONpeJIeTICHUS 110J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIN U rete-
porameTHbIi 1o1. ['eHeTnueckas CTpyKTypa moJIoBeIX XpoMocoM. HaciienoBanue mpu3HakoB, CLETIEHHBIX €
0JIOM

IIpakTnyeckue 3aHATHS:

Pemenue 3aga4d Ha OIIPCACIICHUC BEPOATHOCTU BOBHUKHOBCHHA HACJICACTBCHHBIX IIPU3HAKOB, CHCIVICHHBIX C
II0JIOM, COCTABJICHHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.10.
I'eneruka
YyeJ0BeKa

OcHoBHoOE coaep:kaHne

TeopeTn'{eclcoe oﬁy'{e}me:

Kapuotum genmoBexka. MeTopl U3y4eHUs TCHETUKH YSJIOBEKA: TeHEAIOTUYSCKUH, OJTM3HEI[OBBIN, ITATOTCHE-
TUYECKHUM, OMOXUMHYECKUH, TOMyJISIIMOHHO-cTaTuCTUYecKuii. HacmencTBennpie 3a001eBaHus YEJIOBEKA.
['ennbie 1 XxpoMocoMHbIe 001€3HM YesioBeKa. boyie3Hu ¢ HacIeICTBEHHOM MPEAPACIIONOKEHHOCTRI0. 3HaUe-
HUE MEUITMHCKON TeHETHKHY B TIPEIOTBPAIICHUH U JICYCHIH T€HETHYECKUX 3a00JICBaHUI YeIOBEeKa

IIpakTnyeckue 3aHATHS:

Pemenue 3ama4d Ha OonpeaAcICHUE BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB, UCIIOJIB3Y
MCTOABI TCHETUKH YCIIOBCKA, COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCIIUBAHUA. Hpe,Z[CTaBJ'IeHI/IC YCTHBIX
COO6H.ICHHﬁ C HpC3CHTaHHCﬁ O HaCJICACTBCHHBIX 3a00JIeBaHUIX YCIOBEKa

OK 01
OK 02

Tema 2.11.
3akoHOMepHOCT
¥ U3MEHYUBOCTH

OcHoBHOE€ coaeprrkaHue

TCOPCTH'ICCKOG oﬁyqe}me:

B3anmMopelicTBre TeHOTHIIA B CpeJibl IpU (OopMHUpOBaHUHU GeHoTHIa. MI3MeHunBoCTh pu3HakoB. Kaye-
CTBEHHbBIE U KOJIMYECTBEHHBIE MPU3HAKU. BUIbI H3MEHUMBOCTHU: HACJIEICTBEHHAs! U HEHACIIEACTBEHHAS.
3aK0H TOMOJIOTHYECKUX PSIOB B HacheACcTBeHHOM n3MenurnBocty (H.W. BaBuiios).

Monudukanuonnasi, wid (eHOTUNHYECKass W3MEHYUBOCTh. Ponb cpeapl B Moau(UKAIIMOHHOM
n3MeHYnuBOoCcTH. Hopma peakuuu npusHaka. BapuannoHHBbIN psja M BapHallMOHHAS KpUBasi. XapaKTepUCTUKa
MOJIU(UKAITIOHHON U3MEHUYUBOCTH

HacnencreenHnas, nian reHOTUNIMYECKasi U3MEHUNBOCTh. KOMOMHATHBHASI N3MEHYHUBOCTbD.

MyTanvoHHass HW3MEHYMBOCTh. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHbIE, Te€HOMHbIC. [IpUUHMHBI
BO3HMKHOBEHHUS MyTalUl

OK 01
OK 02
OK 04




IIpakTHYeckue 3aHATHSA:

Pemenune 3aaa4 Ha OpCACIICHUC THUIIa MYyTallUH MPU MEpeaadc HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHHUC
TCHOTUIIMYCCKUX CXEM CKPCIIUBAHUA

Tema 2.12. Ce- OcHoBHOe coep:xaHue

JIEKIMS Teoperuyeckoe o0y4eHue:

OpPraHu3MoB Cenekius Kak Hayka. MeToIbl CeIEeKITMOHHOM paboThl. ['eTepo3uc u ero mpuunHbl. MIckyccTBeHHBIN 0TOOD: OK 01
MAaCCOBBIM U UHAMBUYAJIbHBINA. JTaIbl KOMOMHAIIMOHHOM cenekiuu. Copt, mopoja, mTaMM OK 02
AJNTOPUTMBI pelIeHUE 3a7a4 Ha ONPEEICHIE BO3MOKHOTO BO3SHUKHOBEHHUSI HACIECTBEHHBIX MPU3HAKOB 110
CEJIEKLIUU, COCTABJIIEHHE FTEHOTUITMYECKUX CXEM CKPEILIMBAHUS

KonTpoJsbHnas padora

CrtpoeHue 1 pyHKLIUN OpraHu3mMa

Tema 3.1. OcHoBHOE€ coaepkaHue

Ucropus Teoperuueckoe o0yyeHue:

3BOJIIOLIMOHHOTI O [TepBrie 3BOMIOLMOHHBIE KOHUENINH. ['pagyanuctuyueckas sBoormonHas konuenmus JXK.b. Jlamapka.

yueHus JBuxyue cuibl 3Bomtonuu. Kpeanmonuswm u tpanchopmusm. Cucremartuka K. JIunnes u e€ 3nauenue ass OK 02
(hopMUpOBaHUS UIEU IBOTIOIUN OK 04
[IpennocelIky BOSHUKHOBEHHS JapBUHU3MA. DBOJIOLKS BUAOB B ipupojie. boprba 3a cymiecTBoBaHue.
EctectBennslit oTOOp. JAMBepreHIMs MPU3HAKOB U BU000pa3oBanre. OCHOBHBIE TIOJIOKEHHUSI CHHTETHYE-
ckoit Teopun 3Boonuu (CTI). Ponb 3BOMIOIIMOHHOM TeOoprH B (hOPMHUPOBAHUH HAYIHOM KapTHHBI MUPa

Tema 3.2. OcHoBHoOe coiep:kaHue

MuxposBoronus | Teopernyeckoe odyueHue:
MUKpO3BONIOLMA M MAaKpO3BOJIOLMS KaK 3Tallbl 3BOJIIOLUOHHOTO Iporecca. ['eHeTuueckue OCHOBBI
IBOMIONMK. MyTanmu U KOMOMHAIMK KaK 3JEMEHTApPHBIA SBONIONHMOHHBINA Marepuan. [lomynanus kak

OK 02

3JIEMEHTAap-Hasl €MHMIIA IBOJIIOLIHH.
JBmxkymue cubl ((hakTopsl) SBONIONMH. MyTaIllMOHHBIN MPOIIecC 1 KOMOMHATUBHAS U3MEHYMBOCTh. MH-
rpamst. V3omsmust nomyisuii: reorpaduueckas (mpocTpaHcTBeHHas ), Onoornueckas (penpoyKTUBHas).

EcrectBennbIit 0TOOP — HanmpaBJstonwii (hakTop sBooNHH. boph0a 3a cylecTBOBaHNE KaKk MEXaHHU3M JICH-

CTBUS €CTECTBEHHOTO 0TOOpA B MOy siiusiX. Bua u ero kpurepun (mpusHaku). Bumoobpa3oBanue kKak pe-




3yJIbTaT MUKPO3BOJIOINA

Tema 3.3.
Maxkpo3BoJironus

OcHoBHOE€ CcoacpikaHue

Teopeaneckoe oﬁyqe}me:

\S)

MakposBomtonus. PopMbl 1 OCHOBHBIE HarpaBieHus1 MakposBoroiuu (A.H. CeseprioB). [lytu
JOCTHXKEHHs OMOJIOTUYECKOTO mporpecca: apoMopdo3, uanoagantanus, oduas gereHepamus. MeToabl
M3YYEeHHSI MaKpOABOIIOLKHU. 3aKOH 3apoabliieBoro cxoactsa (3akon K. bapa). buorenernueckuii 3akon (9.
I'exkens,

@®. Mromiep). Ob1mue 3aKOHOMEPHOCTH (IpaBuIia) BOJTIOMH

OK 02

Tema 3.4.
Bo3HunkHoBeHHUe
U pa3BUTHE
JKM3HH Ha 3emuie

OcHoOBHOe coep:xkaHue

TeopeaneCKoe oﬁyqe}me:

S

['unote3s! 1 TeOpUK BO3ZHUKHOBEHUS JKU3HU Ha 3eMJie: KpeallMoHU3M, CaMOIIPOU3BOJILHOE (CTIOHTAHHOE)
3apoX/IeHUE, CTALIMOHAPHOE COCTOSIHUE, MAaHCTIEpMHUsL, 61omnos3. Hauano opraHnuecKoii 3BOTIOIHH.
[NosiBeHre NepBhIX KJIETOK. DBOIIOLHUS MeTaboIM3Ma. DBOJIONHS NEPBbIX Ki1eTokK. [IpokaproTsl n

OYKAapHOTHI. HpOI/ICXO)K)IeHI/IC MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HukHOBEHHE OCHOBHEIX HapCTB 3YKapUuoT.

OcHOBHBIE YCPTHI 5BOJIOLNUHA PaCTUTCIIBHOI'O MHpa. OcHOBHBIE YCPTHI OBOJIIONUHA ) KUBOTHOI'O MHpa

IIpakTHYeckue 3aHATHSA:

HpGI[CTaBJ'ICHI/IC YCTHOT'O COO6IJ_[CHI/I$I W JICHTBEI BPpEMCHH 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUA U PA3BUTHA
JKHUBOTHOI'O U paCTUTCIIBHOI'O MHUpPa, ITOATOTOBJICHHBIX I10 IIECPECUYHIO HCTOYHHUKOB, PECKOMCHIOBAHHBIX
OperoaaBaTcicM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenune
YeJIOBeKAa —
aHTPONO-TeHe3

OcHoBHOE€ CoepKaHue

TeopeTnueckoe o0yueHue:

AHTpOHOJIOFI/ISI — HayKa O YCJIOBCKC. CucremMaTH4YECKOE IT0JI0KEHHE YEJIOBEKA. CXOI[CTBO YCJIOBCKA C

JKHBOTHBIMU. OTINYHUS YEIOBEKA OT JKUBOTHBIX. HpﬂMOXO)KI[CHI/IC 1 KOMIUICKC CBA3aHHBIX C HUM IIPU3HAKOB.

PazButue roJoBHOro Mo3ra u BTOpOi CUrHAJIbHON cucTeMbl. COOTHOLIEHHE OMOJIOTHUECKUX U COLMATBHBIX
(akTOpPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaUN aHTPOIIOTeHEe3a. J[pHoNuTeKH — IpeIKK YeIoBeKa U 4esI0BeKooOpa3HbIX 00e3bsH. [Ipo-
TOAHTPOII — MIPEIIECTBEHHUK YeI0BeKa. ApXaHTpoN — JApeBHeN M yenoBek. [laneoantpon — qpeBHUA
yestoBeK. HeoaHTpor — 4enoBek COBPEMEHHOIO TUIIA. DBOJIIOLMUSA COBPEMEHHOTO YEJIOBEKA.

Yenoeueckue pacsl. OCHOBHbIE OOJIbIINE PACHI: €BPOIICOUAHAS (€Bpa3uiicKkas), HErpo-aBCTpaIouaHas (IK-
BaTOpHAJIbHASA), MOHIOJIOUAHAS (a3MaTCKO-aMepUKaHCKasi). BpeMs u MecTo BO3HUKHOBEHMSI YETIOBEUECKUX

OK 02
OK 04




pac. EIII/IHCTBO YCJIOBCUYCCKHUX pacC

IIpakTHYeckue 3aHATHSA:

Bpewmst u myTH pacceneHus yeroBeka 1o raneTe. [Ipucnoco0IeHHOCTh YeioBeKa K pa3HbIM YCIIOBHSIM
cpenbl. BausiHue reorpaduyeckoit cpeapl Ha MOp(OTIOTHIO ¥ PU3HOJIOTHIO YeJIOBEKa

3amuTa JISHT BpEMEHH M MEHTAJIBHBIX KapT B JOpMAaTe YCTHOTO COOOIIEHUS, TOTOTOBJICHHBIX 10 IEPEYHIO
WCTOYHHUKOB, PEKOMEHI0BAaHHBIX TIPETIoIaBaTeIeM

Tema 4 Ixoj0orus

OcHoBHOe coaep:xaHue

Teopernueckoe odyuenue:

DKOJIOTHYECKUE TPABOHAPYIICHUS: OIICHKA Bpeaa 00bEeKTaM JKMBOTHOT'O MHUpPa

OKO01
OK 07
MNK1.2

IIpome:kyTOUHAs aTTecTAllUA (324€T C OLIEHKOM)

Bcero:
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3. ®OHJ OHEHOYHBIX CPEACTB IJ1A TEKYHIEI'O KOHTPOJISA U
MNPOMEXKYTOUHOM ATTECTALIUU

3.1. ®opMBI M METOAbI OLICHUBAHUS
@DOpMBI TEKYIIETO KOHTPOJIS 110 AUCIUTUINHE:
" ycrHSIi ompoc ((PPOHTAIBHBIHN, HHAMBAIYaTbHEIH, KOMOHHHPOBAHHBIN);
TECTUPOBaHUE (MIUCbMEHHOE WJIM KOMITBIOTEPHOE);
NUCbMEHHasi TpoBepka (OTBETHI Ha BOIMPOCHL, pEIICHHE 3aJad W MPHUMEpPOB,

COCTaBJIEHUE TE3UCOB, peepaToB, BHIIOJHEHUE CXEM, BHIITOJHEHHUE 3aaHUI JJIS1 CAMOCTOSTETbHON
paboThl U Ap.);

paKTHYeCKas MpoBepKa (TIpH MPOBEACHUH MPAKTUISCKUX H JTA00PATOPHBIX 3aHSATHH );
CaMOKOHTPOJIb ¥ B3aUMOTIPOBEPKA.

Bosmoxuer u apyrue (Gopmbl TEKyIIEro KOHTPOJS YCIEBA€MOCTH, B TOM YHCIIE
WHHOBAIIMOHHBIC HA OCHOBE MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

[IpenogaBaTens Ha OJHOM Y4eOHOM 3aHSITHHU MOXET UCIOJIB30BaTh OJIHY WIIU HECKOJIBKO
(hopM TEKyIIero KOHTPOJISL.

[IpomMexyTouHas aTTecTalys OlLIEHUBAET PE3yJIbTaThl y4eOHOI AeITeTbHOCTH 00YyYarOIIUXCs
3a cemecTp (moJryroaue).

OcHoBHBIMU (hOpMaMU TPOMEKYTOUHOM aTTECTAINH SBIISFOTCS:

— 3a4€T C OLECHKOU

3.2. @oHI OLIEHOYHBIX CPEACTB ISl TEKYHIEro KOHTPOJIS
3aoanue 013 YCHHO20 ORPOCA RO MeMam

. Poxb 1 MecTo 6uosoruu B pOpMUPOBAHUN COBPEMEHHON HAYyYHON KapTUHBI MHUpA.
. HesxuBas u xuBas npupona
. Xumuueckui coctaB Ki1eToK. HexxnBas u )xuBas npupoja.
. Kinerounas reopus (T. I1IBann, M. Illnelinen, P. Bupxos).
. OTHOKJIETOYHBIE U MHOTOKJIETOYHBIE OPTaHU3MBbI
. XpoMmocomHas teopusi T. Moprana
. 'eHeTHYECKUI KO U €ro CBOMCTBA.
. KiterounsIil MK, €ro NePUOIbL.
. MHOrOKJIETOYHBIE OPTaHU3MBI.
10. ®opMbI pa3MHOXKEHHS OPTaHU3MOB.
11. OcHOBHBIE TOHATHS TEHETUKH.
12. 3akonbs Menaens

O 00 1O\ DN K W=

IIpakTuyeckue padorol/JIabopaTopHbie padoThI
[Tpaktudeckas pabora Ne 1. «CtpoeHue KIeTku (pacTeHHsL, )KUBOTHBIE, IPUOBI) M KJICTOYHBIC
BKJIIOUEHUS (KpaxMmall, KApOTUHOU/IbI, XJIOPOILIACThI, XPOMOILIACTHI)»
[TpakTuueckas padora Ne 2. «BupycHbie u OakTepuaibHbie 3a0oneBanus. OOIUe MPUHITUTIBI
UCTOJb30BAHUSI  JIGKAPCTBEHHBIX  BemecTB. (OCOOEHHOCTHM  MPUMEHEHHs  aHTUOMOTHUKOB)
[Tpaktuyeckas padota Ne 3. «Pemenne 3a1a4 Ha onpeziesieHHe MOClIe0BaTeIbHOCTH HYKIICOTH/IOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHUs MTOCIIEeI0BAaTEIbHOCTH HyKi1eoTn10B JTHK»
[Tpaktuyeckas padora Ne 4. «IloHsiTHe MeTab0OIM3M. ACCUMUIISIIIUA U TUCCUMMIISIIIAS — JIBE
CTOpOHBI MeTabonm3Ma. Tumbsl 0OMeHa BEIIeCTB: aBTOTPO(PHBIA U TeTepOoTPO(HBINA, adpOOHBIN 1
aHa’poOHsbIil. [Inactuueckuit oomMen. @otocuHTe3. XEeMOCHHTE3)
[IpakTudeckas padora Ne 5. « MHIUBHyaTbHOE Pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €T0 CTa/IHH.
[ToctamOpuoHansHbIi epro. CTaauu NOCTIMOPUOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX U YEJIOBEKA.
[Ipsimoe u HenpsiMoe pa3ButHe. buonornueckoe crapeHue u cMepTh. OHTOreHe3 pacTEHUID)
[TpakTuyeckas pabora Ne 6. «Penienue 3a1a4 Ha onpeielIeHue BepOITHOCTH BOSHUKHOBEHHS
HACJIE/ICTBEHHBIX MPU3HAKOB IIPU MOHO-, M-, TOJUTUOPUTHOM U aHATTU3UPYIOIIEM CKPEIIMBaHUH,
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COCTaBJIEHUE T€HOTUITMYECKUX CXEM CKPELIUBAHUD»
[TpakTuyeckast padota Ne 7. «Pemenue 3agad Ha OnpeieieHue BEPOSITHOCTA BOZHUKHOBEHUS
HaCJIeZICTBEHHBIX IIPU3HAKOB IIPH CLIEIIJICHHOM Hacjel0BaHUU, COCTABICHUE F€HOTUITMYECKIX
CXEM CKpELIMBaHU»

IIpumepHbIe 3a1aHus 115 CAMOCTOATEIBLHOM NPOPadOTKHU

1. [IpopaboTaTh HaBBIKH pPEILLIEHUE 33]1a4 Ha ONpEeSICHUE MTOCIe0BATEIbHOCTH HYKIEOTHIOB,
aMUHOKHCIIOT B HOPME U B CJIy4ae U3MEHEHHUs ocieaoBareabHocTu HykieotunoB JJHK.
2. [IpopaGoTtath HaBbiku PemieHue 3agau Ha omnpeaeseHUE BEPOSTHOCTH BO3HUKHOBEHUS

HACJICACTBCHHBIX IIPU3HAKOB IIpU MOHO-, [H-, l'IOJ'II/Il"I/I6pI/II[HOM H  aHAJIM3UPYIOIICM
CKpC€IIMBaHHUH, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUI)

3. Hpopa60TaTb HaBBbIKM p€ MICHUC 3alla4 Ha OMNPCACIICHHUC BCPOATHOCTH BO3HUKHOBCHUA
HACJICACTBCHHBIX IMPHU3HAKOB IIPHU CHCIIJICHHOM HACJICAOBAHWM, COCTABJICHUC I'CHOTHIIMYCCKUX
CXCM CKpPCIIMBAHU»

3.3. Kputepun oueHuBaHus

Kputepun oueHKH 111 TECTUPOBAHUS:

. «5» - 85-100% BepHBIX OTBETOB
. «4» - 69-84% BepHBIX OTBETOB
. «3» - 51-68% BEpHBIX OTBETOB
. «2» - 50% u meHee

Kpurepnn oueHnBanusi npakTu4eckoii/JiadopaTopHoii padoThI:

Onenka «5» cTaBUTCS, €CIIH YUYaIllUKCs BBINOIHIET paboTy B MOJTHOM 00beMe € COOITI0IEHUEM
HE0O0XO/IMMOW TOCIIEI0BAaTEIbHOCTH, BCE 3Tambl padOThl MPOBOJUT B YCIOBUSX M PEXKHMAX,
O6€CH€‘II/IBaI-OHII/IX IMMOJIYUYCHHEC ITPaBHUJIBHBIX PE3YJIbTATOB W BBLIBOJOB, CO6J'IIOI[&CT Tpe6OBaHI/I$[
NpaBUI TEXHUKH O€30IacHOCTH, NPAaBUIBHO M aKKypaTHO BBIMOJHSAET BCE 3alMCH, TaOJIMIIbI,
PHUCYHKH, YepTexkH, rpadUuKu, MPaBUIbHO BBIOIHSIET aHAINU3 TOIPEIIHOCTEH.

OneHka «4» CTaBUTCS, €CIIU BBIIIOJIHEHBI Bce TPEOOBAHMS K OLICHKE «5», HO OBLIO AOMYIIEHO
JIBa-TpU HejoueTa, He 0oJiee 01HOM HerpyOoi omMOKY ¥ OHOTO HeAoYeTa

Onenka «3» cTaBUTCS, €ciid paboTa BHIIOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIIIOJHEHHOI ee
YaCTH IMO3BOJIACT MMOJTYYUTH HpaBI/IJ'II)HI)II\/JI PE3YJIbTAT U BBIBOA, WJIX €CJIM B XOJC IMTPOBCACHUS OIIbITa U
W3MEPEHUs ObLUTH TOMYIIEHBI OITUOKH

Omnenka «2» cTaBHTCS, €Ciii paboTa BBIMOJIHEHA HE TIOJHOCTHIO, WM 00BEM BBITTOJTHEHHOM
94acTd pabOThl HE TO3BOJISICT CIENaTh NMPABWIBHBIX BBIBOJOB, WM €CIU OIBITHI, W3MEPCHUS,
BBIYMCIICHUA, Ha6J'IIOI[eHI/I$[ MIPOU3BOAUINCH HECIIPABHUIIBHO.

Kpurtepun oueHkH pe3yjibTaTOB BbINIOJTHEHHUS
BHEAYUTOPHOM (CaMOCTOATEILHOI) PadoThI

PaGota BbIMONIHEHA TMOJHOCTHIO, JIEMOHCTPHUPYIOTCS TIyOOKHE 3HAHHS TEOPETHUECKOTO
Marepuansa U yMEHUE UX MPUMEHSATh, MOCIEAOBATEIbHO U MPABUIBLHO BBHIMOJHEHBI BCE 3aJaHUA,
CHEJaHbl BBIBOJBI.

Onenka «5» - «OTJIMYHO» BBICTABISAETCS, €CAM paboTa BBIMOJHEHA IOJIHOCTHIO;
JEMOHCTPHUPYIOTCS TIyOOKHE 3HAHHUS TEOPETUYECKOTO Marepualia U YMEHHWE HUX MPHUMCHSTH,
MOCJIEZI0BATEIbHO, IPABUIIHHO BBIIIOJIHEHBI BCE 3a/1aHUs; IEMOHCTPUPYETCS yMEHHEe 00OCHOBAHHO
M3JIaraTh CBOU MBICIH, JeNIaTh HEOOXOAMMbBIE BBIBOIBI.

Onenka «4» - «XOpOIIO» BBICTABJISETCS, €CIUM paboTa BBHINOJHEHA IOJIHOCTHIO;
JEMOHCTPHUPYIOTCS TIyOOKHE 3HAHHUS TEOPETUYECKOTO Marepualia U YMEHHE HUX MPUMCHSTH,
MOCJIEZIOBATEIbHO, TPABUJIBHO BBIOJIHEHbl BCE 3aJaHUS; BO3MOXKHBI E€JUHHYHBIE OIIMOKH,
HCIPABJISIEMbIE CAMUM CTYAECHTOM IIOCJE 3aMEYaHusl MPENoAaBaTeisl; JEMOHCTPUPYETCS YMEHUE
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000CHOBAHHO M3JIaraTh CBOM MBICJIH, I€7aTh HEOOXOAMMBIEC BBIBOJIBL.

Onenka «3» - «yAOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM CTYIEHT JEMOHCTPUPYET
3aTpyJIHEHUSI C KOMIUIEKCHBIM BBITIOJTHEHHEM pPa0OThI; HEMOJIHOE TEOPETUYECKOe OOOCHOBaHUE,
TpeOyrolee HaBOJSIIMX BOMPOCOB MPEIMOJABATENsl; BBINOJIHICT 33JaHUS TPH MOJCKa3Ke
npenoaaBaTelis; 3aTpyIHsAeTcs B GOPMYJIUPOBKE BHIBOJOB.

OneHka «2» - «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIM paboTa HE BBIIOJHEHA WM
BBINIOJIHEHA HENPABWIBHO; JIaHA HENpPaBUJIbHAS OLEHKA MPEIJIOKEHHOW CUTyaluu; OTCYTCTBYET
TEOpeTUYecKoe 00OCHOBAHME BHITIOJHEHUS 3aJaHUM.

3.4. DoHJ OLIEHOYHBIX CPpeacCTB AJIsd l'[pOMe)KyTO‘lHOﬁ aTrrecralum

TECTOBBIE 3AJIAHUS
I Bapuanrt
1. OcuoBnas 3aciyra Y. JlapBiHa COCTOUT B:
a) popMynupoBaHrEe OMOTEHETHYECKOTO 3aKOHA
0) cozaHue NepBOil IBOIOLMOHHON TEOpUU
B) pa3paboTKe TEOPUH €CTECTBEHHOTr0 0TOOpa

2. Dxonoruyeckuit (pakTop, BEIXOSIIMIMA 3a IPeIesbl BHIHOCIMBOCTH, HA3bIBAIOT:
a) CTUMYJIMPYIOLIUM
0) JIUMUTHPYIOILUM
B) aOMOTHYECKUM

3. DyKapuOTBHI:
a) CITOCOOHBI K XeMOCHHTE3Y
0) mmerot JIHK xonbrieBoit hopmbr
B) HE IMEIOT MHOTHX OPT'aHOHUJIOB
') UMCIOT SJIPO ¢ COOCTBEHHOM 000I0YKOI

4. O0muUM NpU3HAKOM PACTUTETHLHOMN U dKUBOTHOM KIIETKH SIBIISICTCA:
a) TeTepOTPOPHOCTD
0) HaTM4Kre MUTOXOHAPUI
B) HAJIMYKE XJIOPOILIACTOB
T') HAJTU4HE KECTKON KJIETOUHON CTCHKHU

5. Boibepu npaBusibHbBIE YTBEPIKICHHUSL.
a) OcHoBaTeneM Hay4YHOH cHCTeMaTHKH opraHu3MoB Obl1 K. JInHHEH.
0) HytpuBmaoBas 6opb0a 3a CyIiecTBOBaHHE HOCUT HanOO0JIee OCTPBII XapakTep.
B) CTaOUIM3UPYIOIINI €CTECTBEHHBIN 0TOOP COXpaHsET CyIECTBYIONINE (PEHOTHUIIBI.
r) [IpuanHoii ecrecTBeHHOTO 0TOOPA sBIIsIETCS OOpHOA 3a CyIIECTBOBAHHE.

6. 1o Y. lapBuHY, ABIKYIIUME CHIIAMH SBOJIFOLIUH SBJISIFOTCS:
a) 6oprOa 3a CyIecTBOBaHHE
0) HacJIeICTBCHHAS! HF3MEHYMBOCTh
B) €CTECTBEHHBII 0TOOD
I') BCE NEPEUHCIICHHbIE

7. B Ki1eTKax NpOKapuoT UMEIOTCA:
a) siapa
0) puboCOMBI
B) MUTOXOHJIPUU
I') BCe MepevrciIeHHbIe OPraHOUIbI
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8. Hayka, m3yuaromnias qse (yHIaMEHTaIbHBIC CBOHCTBA KUBBIX OPTAaHIU3MOB —
HACJIE/ICTBEHHOCTh U U3MEHYUBOCTD, - 3TO
a) TUCTOJIOTHUS
0) SMOpHOIOTHS
B) TCHETHKA
') aHaATOMUS

9. Kakoil opranesijibl HET y )KUBOTHOM KJIETKH
a) siapa
0) MHUTOXOHAPUHU
B) XJIOPOILIACTHI
I') BaKyoJIx

10. Kaxkas cTpyKTypa KIE€TKH UIMEET H30MpaTeIbHYyI0 IPOHUIIAEMOCTh
a) XpomMocoMa
0) kJeTouHas MeMOpaHa
B)pubocoma

11. Kakuie opranesibl COaepKUT epPMEHTHI, CIIOCOOHBIC PACIICTUISATh
OpraHMYecKue BeliecTa?

a) pubocoma

0) PHI0TIIA3MATUYECKAs CETKA

B) BaKyoJlb

I) IM30CcoMa

12.
Bupyc, Hapyimatoniuii paboTy UMMYHHOI CUCTEMBI YeJIOBEKa
a) TIOJTMOMHUEITUT
0) BU4
B) ocna
T) TpUIn

13. Ilponecc MHAMBUTyaIbHOTO Pa3BUTHS OpraHU3Ma - 3TO:
a) OHTOTCHE3
0) MuUTO3
B) aMHUTO3
r)Meio3

14. MuTo3 - cioco0 JeneHns 3yKapuoTUYECKUX KIETOK, IIPU KOTOPOM:

a) 00pa3yIoTCs TIOJIOBBIC KIICTKU

0) nouepHHUE KJIETKH MOIYy4aloT FeHETHYECKYI0 MH(OPMAIMIO TaKylo ke, KaK B sJpe
MaTEPUHCKON KIICTKH

B) U3 JUIIJIOUIHOM KJIETKH 00pa3yoTcs rarjiouaHble

r) oOpa3yercst 3urota

15. Camoe pacripocTpaHEHHOE HEOPTAHUYECKOE COCTUHEHHE B JKUBBIX OpraHU3Max
a) on
0) KaJIbLIi
B) BOJIa
I')MarHui
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16. YcTaHOBUTE COOTBETCTBUE MEXTY CUMBOJIMKON M 3HAUEHUEM

P a) IOTOMCTBO
2)G 0) poauTeIbCKas 0co0b
3)F B) TaMeThI

17. CooTHecHUTE METOABI TEHETUKUA M UX OITMCAHHUEM

1) I'mbpunonornyeckuit Mmeron a) COCTaBJIGHHE U aHAJINW3 POAOCIOBHBIX
2) I'eneanornyeckuii METOx, 0) cucrema CKpeIlMBaHUN, MO3BOJIAIONIAS
3) Lutorenernueckuit IIPOCJIEIUTh 3aKOHOMEPHOCTH HACJIEI0BaHUS
4) bn3HenoBbIi IIPU3HAKOB B PsIIy OKOJICHUM

B) U3y4eHUE OJIM3HELIOB
T') U3YYCHHE XPOMOCOM

18. ...—Hayka 0 3aKOHaX HAacJIeACTBEHHOCTH U U3MEHUMBOCTHU
19. ...-CBOMCTBO JKUBBIX OPraHU3MOB IPHOOPETATh HOBBIE IPU3HAKH

20. buonorndeckuii KpyroBopoT — HENPEPHIBHOE EPEMEILICHUE BEIIECTB MEXKTY
a) paCTeHUSMH U KUBOTHBIMU
0) )KUBOTHBIMU M MHUKPOOPTaHU3MaMHU
B) MOYBOM, PACTEHUSIMH, KUBOTHBIMU U MUKPOOPTaHU3MaMHU

21. Posb pacTeHHil B KpyrOBOPOTE BEIIECTB COCTOUT B TOM, YTO OHU SIBJISIFOTCS:
a) MOTPEOUTENISIMU OPTAHNYECKUX BEIIECTB
0) MPOM3BOIUTEIISIMUA OPTAHNYECKUX BEIIECTB
B) pa3pyIIUTEISIMUA OPTaHUYECKHUX BEIECTB

IT BapuanT

1. DHepreTHuecKUMH "CTAaHIMSIMH'" KJICTKHU SIBJISTIOTCS
a) JIN30COMBI
0) pubocombl
B) MUTOXOHAPUH
I') LUTOIIa3Ma

2. Ykaxurte crioco0 0ecroyioro pa3MHOKEHUs, XapaKTEPHBIN AJI OJJHOKJIETOUHBIX OPTaHU3MOB,
IIpU KOTOPOM MaTepUHCKast 0COOb AETUTCS Ha JBE WK OOJIbIIEe KOJINIECTBO JOUEPHHUX KIIETOK.
a) ®parmeHTanus
0) [ToukoBaHwue
B) Jlenenue

3. BaxxHeiimel cOCTaBHOM YaCThIO KIICTKHU SBIISCTCS
a) sA1Ipo
0) TU30COMBI
B) BaKyoJIu
I') LUTOIUIa3Ma

4. OcHOBHast 0COOEHHOCTh CTPOEHUsI OaKTepuit
a) OTCYTCTBUE XPOMOCOM
0) HAIMYKE [IUTOILIA3MBI
B) OTCYTCTBHE sJipa
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5. Boibepu npaBuiibHbIE YTBEPKICHMS: 2 BApHaHTa OTBETa

a) 9BOJ’IIOHI/I$I-3TO PE3KOLC, CKaLIKOO6pa3HOG HN3MCHCHHE B OPraHu4€CKOM MHUPE.

0) EcrecTBeHHBIN OTOOD - HAMPABISAIOMMKA (PAKTOP IBOTIOIIUHU.
B) EnuHMIIEH MUKPOIBOTIOINY SIBISIETCS TIOITYJISIIIHS.
r) Pe3ynbTaThl MaKpoIBOIIOIMH MOYKHO TOJIBKO MPEANoarath.

6. HazoBure mporuecc 00pazoBaHus )KUBbIMUA OpraHU3MaMU OpraHU4eCKUX
MOJIEKYJI U3 HEOPraHUYECKUX 3a CUET SHEPTUU COJTHEUHOT'O CBETa

a) TUCCUMUIISIIIHS

0) racTpynsALus

B) GOTOCUHTE3

7. DHepreTHUeCKUMH ""CTAHLIUAMU'" KIETKH SBJISIOTCS
a) JIN30COMBI
0) pubocoMbI
B) MUTOXOH/IPUH
') IUTOIIa3Ma

8. Kaxxaplit BUJ pacTeHU U 5KUBOTHBIX XapaKTEPU3yeTCs OIPeIeICHHBIM U
ITOCTOSIHHBIM YHCIIOM

a) TEHOB

0) xpomMocom

B) KJIETOK

I')OpraHou/10B

9. HacnenctBenHast uH(GopMaIus y 0aKTepHii XpaHUTCS B
a) XpoMocoMax
0) sinpe
B) pubocomax
T) HUTOIUIa3Me

10. IMMYyHOJIOTHYECKYIO 3allIUTy OpraHM3Ma 00eCIICUnBAIOT:
a) pa3JInyHbIC BEIIECTBA
0) ocoOble OeNKK KpOBH - aHTUTETA
B) YTJI€BO/IbI
r) O€JIKH, BEITIOTHSIONINE TPAHCIIOPTHYIO (DYHKITUIO

11. DHepreTudyeckuii 0OMEH - ATO TPOIIECC:
a) TeIUIOPeryIALnun
0) OKHCTIEHHS] OPraHMYECKUX BEIIECTB KJIETKU C OCBOOOKICHUEM SHEPTUU
B) OMOCHHTE3a
T) yIaJIeHUs )KUJIKUX IPOyKTOB pacmaja

12. Vkaxwure, Kakoi BU KJICTKH HE UMEIOT 0()OPMIICHHOTO S/Ipa
a) [Ipokapuotnyeckas
0) DykapuoTHyeckas
B) bakTepuodaru

13. Ipyroe Ha3BaHUE YTJIE€BOIOB
a) HYKJICHHOBbIE
0) KHUCIIOTHI
B) JIMITHJIBI
I') caXxapu/ibl
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14. HazoBuTE OCHOBHYIO (DYHKIIUIO KUPOB
a) HeUTpanpHas
0) cTpouTeNbHAs
B) 3al[UTHAS
T)9HEepreTudecKas

15. Kakue opranngeckre BeecTBa NpeodIaaaoT B KIICTKaX pacTeHHH

a) yIrJieBOIbl

0) Oenku

B) KHUPBI

') MUKPO3JIEMEHTBI

16. YcTaHoBUTE COOTBETCTBHE MCXKAY TCPMHHAMU U OIIPCACIICHUAMU

1) Opranusm

2) MHOTOKJIETOYHBII
OpraHusM

3) PazmHOXeHUE

a) CBOMCTBO JKABBIX OpraHu3MOB
BOCITPOU3BOAUTH ce0e MOJ00HBIX

0) 5TO OMoJsIorMYecKasi CHCTeMa, SIBJISIOIIASCS
HECITUMOM

eAMHUIICH )XU3HU U (QYHKIIMOHUPYFOIIAst KaK
eIMHOE LIEJI0e

B) BHECHCTEMATHYCCKasi KATETOPHUS KUBBIX
OpPraHU3MOB, TEJIO0 KOTOPBIX COCTOUT W3
MHOTHX KIIETOK, OOJIbIIAsl 4aCTh KOTOPBIX
Pa3IUYaloTCs MO CTPOSHUIO M BBITIOIHSICMbBIM
GYHKIHSM.

17. CooTHECHUTE TUIIBI PA3MHOKEHHSI M UX CIIOCOOBI

1) ITosoBoE pazMHOKEHUE
2) becnosioe pa3sMHOKEHUE

a) [ToukoBanue

0) Jlencuue

B) ['eTeporamust

r) [TonusmOproHust
1) OBoramus

18. MI3MeHeHus TeHOTHUIIA, BBI3BAaHHBIE CTPYKTYPHBIMU U3MEHEHUSMY I'€HOB WU

XpOMOCOM HA3bIBACTCA...

19. ...-cOBOKYNTHOCTb I'€HOB, JUIs TAaIlJIONIHOTO HAOOpa XpOMOCOM

20. O6omouka 3CMJ'II/I, HACCJICHHAA JXUBBIMH OpraHU3MaMi U npeo6pa3OBaHHa;1 MM

a) murocdepa
0) 6uocdepa
B) ruapocdepa

21. Yuenue o BeAyIIel poju )KUBOTO BEIIECTBA B CYIIECTBOBAaHUN Onochepsl co3aa:

a) H.W. BaBunor
0) B.W. BepHanckuit
B) WL.II. ITaBnoB
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Bonpocsl k 3a4ery

1. 3amauu u MeTobI 001IeH OMOIOTHH, YPOBHU OPTaHU3AIMH )KUBOW MATEPHU.
2. XuMHuecKas opraHu3anus KIeTKH (cocTaB U (yHKIIUU BEUIECTB).

3. Ctpoenue u GyHKIIUU KIETKH (OPTaHOUIBI, X QYHKIUH, BUIBI KIETOK).

4. OOMeH BelIeCcTB U IPeBpalleHle S3HEPTUH (IIJIaCTUYECKUN U SGHEPTeTUYECKUI
oOMeH, (OTOCUHTE3 U XEMOCUHTE3).

5. Jlenenue kinetku (KU3HCHHBIN ITUKJI, MUTO3, KIIETOYHAS TEOPHs).

6. Bupycsl u BupycHsble 3a0oneBanus. CIIN]I u mepsl ero npoumakTHKY.

7. Pa3MHOXeHUE U UHANBUIYaIbHOE pa3BUTHE (OECoyioe U MOJI0BOE
pa3MHOXKEHHE, Me03, SJMOPHOHATIFHOE U TIOCTIMOPHUOHATIBHOE PA3BUTHE).

8. 3axonbl I'. MeHens 1 uX 10Ka3aTeabCTBO Ha KOHKPETHBIX MpUMepax.

9. Xpomocomuas Teopusi T. Moprana v ClEIUICHHOE HaCJIE0BaHUE.
10.3aKk0HOMEPHOCTH U3MEHUMBOCTH (HACIIEICTBEHHAS M HEHACIIEICTBEHHAs).
11.Cenexuus (3agauu, METO/IbI, TIOCTHKEHUS, CPABHEHUE UCKYCCTBEHHOT'O U
€CTECTBEHHOTO 0TOOpA).

12.Pa3Butre 3BOJIIOIIMOHHBIX UAEH B 1OJAPBUHOBCKHUM IEPUOJ U CHHTETHYECKAs
TEOpHs HBOJIIOLINU.

13.9BomonmonHoe yuenue Y. JlapsuHa (IpeANOChUIKH, CYIITHOCTh, 3HAYCHHE).
14.Muxkpo3BoTrOIHS (KOHIICTIINS BH/IA, €70 KPUTEPHH K MEXaHU3M
BU1000pa30BaHUs).

15.MaxkponsBosonus (J0Ka3aTeabCTBA, OCHOBHBIE HAIIPABJICHUS SBOJIIOIIMOHHOTO
mporiecca).

16.Pa3BuTHE OpraHn4ecKoro Mupa.

17.I'nnote3bl BOBHUKHOBEHUS KU3HU Ha 3eMIIe.

18.0OcHOBHBIE 3TaIbl 3BOJIOLUY YEJIOBEKA.

19.Jloka3aTenbCTBa POJICTBA YEJIOBEKA U JKUBOTHBIX.

20.YenoBeueckue pachl.

21.Okosorus Kak HaykKa, akTOpbl Cpe.bl.

22.9K0I0TrHYECKHUE CUCTEMBI.

23.Yuenue B.U. Bepnaackoro o 6mocdepe. Hoochepa.

24.B3anuMOCBsI3b IPUPOJIBI U 00IIIeCTBA. AHTPOTIOTCHHOE BO3/ICHCTBHIE HA
MIPUPOJIHBIE OMOTEOIIEHO3HI.

25.buonuka (CyIIHOCTh HAYKH, HATIPABJICHMUSI, JOCTHKCHHUS).

3.5. Kia1ouu k Tectam

1 sapuarm
Ne Bonpoca - Omeem | Ne Bonpoca - Omeem Ne Bonpoca - Omeem | Ne Bonpoca - Omeem Ne Bonpoca - Omeem
1-B 6-2 11-2 16 - 1)6, 2)s, 3)a 21-6
2-6 7-0 12-6 17-1)6; 2)a; 3)e; 4)s
3-2 8-6 13-a 18 - cenemuxa
4-6 9-2 14-6 19 - usmenuusocmeo
5-a 10-6 15-¢6 20-6
1I sapuanm
I-B 6-6 11-6 16 - 1)6, 2)s; 3)a 21-6
2-B 7-86 12 -a 17-1)s, 0; 2)a, 6, 2
3-a 8-06 13 -2 18 - mymayus
4-2 9-a 14 -2 19 - 2enom
5-6,¢6 10-6 15-a 20-6

24




3.6. Kputepum oueHnBaHus
Kpurtepuu oneHnku 3k3amMmeHa/3a4eTa ¢ OLleHKOI1/3a4eTa

Onenka «5» - «OTJIIMYHO» BBICTAaBISIETCA OOYy4arOLIEMYCs, €CJIU JIEMOHCTPUPYIOTCS
BCECTOPOHHEE, CUCTEMaTHYecKoe M TIiyOoKoe 3HaHue y4eOHOro MIpOorpaMMHOr0 Marepuala,
CaMOCTOSITEJIbHO ~ BBIIIOJIHUBLIMI BCE IPEAyCMOTPEHHbIE MPOrpaMMON 3aJaHusi, IIyOOKO
YCBOMBIIMK OCHOBHYK) M [ONOJHMUTEIBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO IPOTrPAMMOM,
aKTHUBHO pabOTaBIINI Ha MPAKTUYECKUX, CEMUHAPCKUX, TAOOPATOPHBIX 3aHATHAX, pPa30UpaOLIHiAcs
B OCHOBHBIX HAy4HbIX KOHLENIMAX IO M3y4aeMOM IUCLMIUIMHE, IPOSBHUBIIUNA TBOPYECKHE
CIOCOOHOCTH M HAy4YHBIN MOAX0/] B TOHUMAHHUH M U3JI0)KEHUHU Y4eOHOT0 MPOrpaMMHOT0 MaTepuma,
OTBET OTJIMYaeTcsd OOraTCTBOM M TOYHOCTBIO MCIIOJI30BAaHHBIX TEPMHHOB, MaTepHall U3jaraercs
MIOCJIEI0BATEIBHO U JIOTUYHO.

Onenka «4» - «XOpoOIO» BBICTAaBIAETCA OOydYaloIEeMycs, €ClAH JIEMOHCTPUPYIOTCS
JOCTaTOYHO MOJHOE 3HAaHHWE Y4YEeOHO-TPOrPaMMHOIO MarepHaia, He JIOMYCKAIOIUil B OTBETe
CYLIECTBEHHBIX  HETOYHOCTEHM, CaMOCTOSITENIbHO  BBINOJIHUBIIMN BCE  MPEIYyCMOTPEHHBIE
IIPOrpaMMO# 3aJaHMsl, YCBOMBILMN OCHOBHYIO JINTEPATypy, PEKOMEHIOBAHHYIO IIPOIpPaMMOii,
aKTUBHO pa0OTaBIIMK Ha MPAKTHUYECKHUX, CEMHUHAPCKUX, JIAOOPATOPHBIX 3aHATHUSAX, MMOKA3aBIIMMA
CHUCTEMaTHUYECKUI XapakTep 3HAHWHM MO AMCLUUIUIMHE, JOCTAaTOUHBIA AJS JanbHeIel y4deOsl, a
TaK)X€ CIOCOOHOCTh K HUX CAMOCTOSTEIbHOMY MOIOJIHEHHUIO.

Onenka «3» -  «yIOBJIETBOPUTEIBHO»  BBICTABISAETCS  OOydYaloLIEMycCs,  €CIHd
JEMOHCTPUPYIOTCS 3HAHUS OCHOBHOT'O y4e€OHO-IIPOrpaMMHOr0 MaTepuaia B 00bEMe, HE0OX0IUMOM
IUIs JanpHeimei yueOrl v npeacTosuiei padoTsl o Npodeccuu, He OTAMYABIIUNACS aKTUBHOCTBIO
Ha TMPaKTUYECKUX (CEMUHAPCKUX) U JIaOOpATOPHBIX 3aHATHUSIX, CAMOCTOSTENIbHO BBITOJIHUBIINI
OCHOBHBIE NPEyCMOTPEHHBIE IPOrPaMMON 3aaHUs, OAHAKO JOIYCTUBIIUI NOTPEMIHOCTH MPU UX
BBIIIOJTHEHUH U B OTBETE Ha 3K3aMeHe, HO 001a/1aloluii HeOOXOIMMBIMU 3HAHUSAMU JIJIs1 yCTPAHEHUS
10J1 PyKOBOJICTBOM ITIpeToiaBaTelis Hau0oJiee CyIeCTBEHHBIX MTOIPEIIHOCTEH.

OneHka «2» -  «HEYyAOBJIETBOPUTENILHO»  BBICTABISETCA  OOydYaroLEeMycCsi,  €Clu
00Hapy>KUBAIOTCS POOEIBI B 3HAHUSIX WIM OTCYTCTBUE 3HAHHUH 10 3HAUYUTENFHON YaCTH OCHOBHOTO
y4e0HO- MPOrpaMMHOIO MarepHajga, He BBINOJHHUBIIEMY CaMOCTOATENBHO IPEIyCMOTPEHHbIE
NpOrpaMMOil OCHOBHBIC 33/1aHUs, JOIMYCTUBLIEMY INPHHLIUMIHUAIBHBIC OIMIMOKA B BBIIIOJIHEHUHU
IPEJYyCMOTPEHHBIX NPOrpaMMOil 3ajaHuii, He OTpabOTaBIIEMYy OCHOBHBIE IPAKTUYECKHUE,
CEeMHMHApCKHe, JIAOOpaTOpHbIE 3aHATHA, JOIMYCKAIOUIEMy CYIIECTBCHHbIE OIIMOKH NPH OTBETE, U
KOTOPBIN HE MOXKET MPOAOKUTh O0YUEHHE WM NPUCTYIHUTh K MPO(EeCCHOHANBHOM 1eATeIbHOCTH
0€e3 OTOHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCIUIIIUHE.

Kpurtepun oueHku 11 TeCTUPOBAHUS:

* «5» - 85-100% BepHBIX OTBETOB
* «4» - 69-84% BepHBIX OTBETOB
* «3» - 51-68% BepHBIX OTBETOB
* «2»-50% u meHee
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4. ”H®OPMAIIMOHHOE OBECIIEYUEHHUE
OcCHOBHBIC HCTOYHHUKH

1. J.K. benses u I'.'M. [IpiMimnn. buonorus. 10 knacc. ba3osblil ypoBeHb. MockBa
«IIpocsemienue» 2018 r.

2. Cyxopykosa JI.H., Kyumenko B.C., IBanoa T.B. buonorus (6a30Bblii ypoBEHb).
10— 11 xmacc. — M., 2014.

JonoJiHuTE/IbHbIE HCTOYHHKH

1. Kamenckuii A.A., KpukcyHnos E.A., [laceunnk (6a30Bbiii ypoBeHb). YueOHuK 10
-1 1 knacc. - M.: [lpoda, 2014;

2. Jlyxarkun A.C., Pyuun A.b., Cunaesa T.b. u np. buosorus ¢ ocHoBamu
9KOJIOTUH: YIEOHUK JUIs CTYI. YUpPEKIACHUH BhIcII. oOpazoBanust. — M., 2014.

3. Tepemos A.B., buonorus. 10 knacc - M.: Bnagoc, 2011;

4. Honnesa A.1O. buonorus. Beck mKkonbHBIN Kype B cXxemax u Tadyimiax. — M.,
2014.

5. MamonTtoB C.I'., 3axapos B.b., Ko3nosa T.A. buonorus: yue6HUK 115t CTY .
YUpEeKICHUH BBICHI. 00pa3oBanus (6akanmaspuat). — M., 2014.

6. Huxutunckas T.B. buonorusi: kapmaHHbIi cipaBoYHUK. — M., 2015.

7. Cusornazos B.1., Aradponosa 1.b., 3axaposa E.T. buonorus. O6mas
Ouosorusi: 6a30BbIi ypoBeHb, 10— 11 kmacc. — M., 2014.

8. Tynukuu E.H. O6mas 0nonorus ¢ 0CHOBaMH YKOJIOTUU U TIPUPOI00XPAHHOM
JesITeENBLHOCTH. - M., 2005

9. buonornyeckuii SHIUKIONEANYECKUH clIoBapkb. - M., 1999

10. bonpmias sHUMKIONEUS )KMBOTHOTO Mupa. M.: Pocman, 2007

11. bonbuioii cnipaBounuk «buonorus». - M.: Apanra, 2006

12. Hepraués H.U., ConoBbeB A.I'. buonorus-EI'D. - M.: Dk3amen, 2009

13. Ilepmun C.b. buonorus. - M.: Kpon-mipecc, 2000

14. TomynsapHslii 5K0JI0THYeCKuil caoBapk. - M.: Ycroituussiit Mup, 1999

15. Tarnosa E.B. UccnenoBarenbekast U IPOEKTHAS AEATEIBHOCTD yUalUXCs 110
ouonoruu. - M.: [1manera, 2010

HNuTepHer - pecypcebi:

1. https://sbio.info/(Bes 6uonorus. CoBpemeHHast OMOIOTHsI, CTaThH, HOBOCTH,

oubmMoTeKa);

2. https://web.archive.org/web/20191030003744/http://window.edu.ru/catalog?p rubr=2.2.74.2

(Emnnnoe okHO mocTyma kK 06pa30BaTeIbHBIM pecypcam
WuTepuera no 6uonorun);

3.

https://biology.ru/textbook/content.html (buonorust B OTkpeiToM Kosemke. CalT cogepKuT

AJIEKTPOHHBIN Y4eOHHK 10 Ononoruu, On-line TecTh);

4.

https://bril2002.narod.ru/biology.html (bruonorus ans mkoasHuKOB. KpaTkasi, KoMIakTHasi, HO

J0CTAaTOYHO MMoApoOHast mHpopMalus 1o pazzaenam: «OO0rmas OnoIoTus»,
«boTanukay, «3o0050rusny, «Henosex»),


https://sbio.info/
http://window.edu.ru/catalog?p_rubr=2.2.74.2
https://biology.ru/textbook/content.html
https://bril2002.narod.ru/biology.html

