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1. lTosicHUTEIbLHASA 3aNMNCKA

[Iporpamma ob61ieoOpaszoBaTenbHOM ydeOHOM auctuiuinabl [1/].12 buonorus
npeaHa3HayeHa JUisi U3y4eHus: OMOJIOruH B Mpo(heCCUOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3alusX, Peau3yIoluX 00pa30BaTeIbHYI0 MPOrpaMMy CPEIHEr0 OOIIEero
oOpa3oBaHusi B  TIpe/ieliax  OCBOGHHUS  OCHOBHOW  MpodecCHOHAIbHOU
obpazoBarensHOi mporpammbl CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsS TMPU TOATOTOBKE KBATU(PHUIIMPOBAHHBIX PAO0YMX, CIYKalUX W
CHELUATNCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOiero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COJCPKAHHMIO W pe3yibTaTaM
OCBOECHUA Y4e€OHON MUCHMIUIMHBI bUoJorus, B COOTBETCTBUM C PexoMeHauusmMu
110 OpPTaHMU3aIMHU TTOJIYYCHHS CPETHEro 00I1Iero 00pa3oBaHus B Mpeeiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CpPEHETO NMPOoeCcCHOHAIBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO OO0IIero o0pa3oBaHusi C y4dyeToM TpeOoBaHHWil  (denepanbHbIX
roCyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB U MOJydyaeMod mpodeccuu Wiu
CHEIUAIbHOCTU  CcpeaHero  mnpodeccuoHaibHOro  obOpazoBaHusi  (ITMCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKHU B Cepe MOATOTOBKH pabodynx KaJapoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne06-259).

Conepkanue mporpaMMbl bUoJOTHSI HampaBiIE€HO HA JOCTHKEHHUE CIEAYIOIINX

LEJEH:

. ToJiydeHue (PyHIaMEeHTaIbHbIX 3HAHUN 0 Ouonornueckux cucremax (Kierka,
OpranusmM, Ilonmymsmusa, Bwua, OkocucteMa); HUCTOPUM  Pa3BUTHUS
COBPEMEHHBIX MPEACTABICHUN O KMBOI IPUPO/IE, BHIIAOIINXCS OTKPBITUSX B
OMOJIOTMYECKOM HayKe; podau OHOJIOTMYEeCKOM Hayku B (HOPMUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA; METOJAaX HAy4YHOTO
MO3HAHUS;

 OBJAJICHHE YMEHHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTHUYECKOW JEATEIIbHOCTH JIIOJEH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHH; OMNpPENeNsTh >KHUBbIE OOBEKTHI B MPHUPOJIE;
MPOBOJUTh HAONIOACHUS 3a DKOCUCTEMaMU C I1EJIbI0 WX ONHCAHUS H
BBISIBJICHUSI €CTECTBEHHBIX M AaHTPOMNOTCHHBIX W3MEHEHUW; HaXOJIUTh H
aHAIM3UPOBATh HH(POPMAIIUIO O KUBBIX 00OBEKTAX;

+ pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, MHTEIJIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW 00ydJaronmmxcsi B TPOLIECCe M3YYECHHS OHOJIOTHYECKUX
SBJICHUM,  BBIAAIONIMXCS  JOCTIKEHWW  OHWOJOTWMH,  BOIIEAIIMX B
OOI1IeUeIOBEYECKYI0  KYJIbTYpPY; CJHOXHBIX H TPOTUBOPEUYUBHIX MYyTEH
pPa3BUTHUSL COBPEMEHHBIX HAYYHBIX B3IJISI0B, WACH, TECOPUW, KOHLIECILIMH,
runote3 (0 CYIIHOCTH Y MPOUCXOXKIACHUH KU3HU, YEJIOBEKa) B X0/ pabOThI C
pa3TUYHBIMUA UCTOYHHKAMU WH(OpMaIuy;

+ BOCHHUTaHUE YOEKIEHHOCTH B HEOOXOJMMOCTH TO3HAHUS >KUBOUM TPUPOJIHI,
HEOOXOJMMOCTH  PAIlMOHAIBHOTO  MPUPOAOIOJB30BaHUS,  OEPEKHOTrO
OTHOIIIEHUSI K MPUPOJTHBIM pPeCypcaM M OKpYXKalollel cpeqe, COOCTBEHHOMY



3M0POBBIO; YBAKEHUS K MHEHHMIO ONIOHEHTa TMpH  OOCYXIEHUU
OMOJIOTHYECKUX MPOOIIEM;

* HCIOJNBb30BAaHUE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUM U yMEHUU B
MOBCEHEBHON JKWU3HHU JUIsl OIEHKU TOCIEJICTBUUA CBOEH JEeATENBHOCTU (U
JEATEeIIbHOCTH JPYTUX JIIOJeH) IO OTHOIICHUIO K OKpYyXKalollel cpene,
3I0POBBIO JPYrUX JIOJed U COOCTBEHHOMY 3J0pOBbIO; OOOCHOBaHHE W
coOJto/iIeHne Mep NPOPUIAKTUKHM 3a00JIEBaHHM, OKa3aHHWE MEPBOM MOMOIIH
pu TpaBMax, COOTIOICHNE TIPABHII TIOBEJICHUS B IPUPO/IE.

2. O6mas xapakrepuctuka ydyeoHou nucuunannsl I1/1.12 buosorus

buonorus — cucreMa Hayk, U3ydaroniasi BCe aclIeKThl )KU3HH, HA BCEX YPOBHSIX
OpraHu3alfy >KMBOTO, HaYMHAs C MOJEKYJSPHOTO M 3aKaHuuMBas OMOC(HEpHBIM.
OObekTamMu U3ydeHUS OUOJIOTUM SIBJIIOTCS >KUBBIE OPTaHU3MbI, UX CTPOCHUE U
KU3ZHENEATEIbHOCTh, HMX MHOrooOpasue, MpPOUCXOXKACHUE, SBOJIOUUI U
pacnpeiesieHue )KUBbIX OPraHU3MOB Ha 3eMJIe.

OO6miast OuoJIOTUST U3Yy4YaeT 3aKOHbI HCTOPUYECKOTO M HWHIUBUIYAIBHOTO
pPa3BUTHSL OPraHU3MOB, OOIIME 3aKOHBI KU3HU U T€ OCOOCHHOCTH, KOTOPHIE
XapakTEepHbl I BCEX BHUJOB JKHUBBIX CYIIECTB Ha IUIAHETE, a TakKkKe HX
B3aUMOJICHUCTBUE C OKPYKAIOLLIEH CPELOM.

buonorus, Takum o0Opa3om, SBISIETCS OJAHOW M3 OCHOBOIIOJIAralOIIUX HAyK O
KU3HHM, a BIIQJIcHUE OWOJIOTMYECKUMHU 3HAHUSMH — OJIHUM M3 HEOOXOIUMBIX
YCIIOBUI COXPAaHEHHUsI )KU3HU Ha MJIAHETE.

OcHoBy conepxkanus yueOHoM mucummuinabl [1J1.12 Buosorusi coctaBisitoT
CIIEIyIOIME BEAyIIME WACH: OTJIWYUTENbHbIC TPU3HAKKA >KUBOM MPUPOJIBI, €€
YpOBHEBasi OpraHu3alMs M SBOJIOLUS. B COOTBETCTBUM € HHUMH BBIIEIECHBI
coJiep KaTelIbHbIE JINHUU: OMOJIOTHS KaK HayKa; OMOJOTMYECKUe 3aKOHOMEPHOCTH;
METOJIbl HAYYHOTO MO3HAHUS; KJIETKA; OpraHu3M; MOMYJISIINS; BU; SKOCUCTEMHI (B
TOM 4ucJie onocdepa).

Coneprxkanve yaeOHON JUCITUTUIMHBI HAIIPABIECHO HA MOJITOTOBKY 00YyYarOIIUXCs
K PEIICHUIO BAXHEHIIMX 3aj]lay, CTOSIIUX Tepea OMOJIOrMuecKo HayKoW, — IO
palMOHAIbHOMY HPHUPOJOTOJIB30BAHHUIO, OXPAHE OKPYKAOLIEH CPEeAbl U 3I0POBBS
JIIOJIEH.

[Ipu otbope conepkanust y4eOHOM aMCHMIUIMHBI «buonorus» wucmoap30BaH
KyJIbTYpOCOOOpa3HbI MMOAXOJ, B COOTBETCTBUM C KOTOpPHIM OOyuarouuecs
JIOJDKHBI YCBOUTH 3HAHUSI U YMEHUS, HEOOXoaumbie s (GOpMUPOBaHUS OOuIEH
KyJbTYpBI, ONpPEACISAIONIEH aleKBaTHOE MOBEICHHE YEJIOBEKa B OKpYXarollen
cpele, BOCTpeOOBaHHBIE B )KM3HU U B TPAKTUYECKOMN JAESITEIbHOCTH.

Oco0oe BHUMaHHE YJIEIEHO SKOJOTUYECKOMY OOpa30BaHUIO W BOCHUTAHUIO
oOyyaromuxcsi, (pOPMUPOBAHUIO Y HUX 3HAHUM O COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHE MHpaA, LEHHOCTHBIX OpPHEHTAIlMH, YTO CBHUIETEIBCTBYET O
ryMaHHU3aluu OMOJIOTHUYECKOro 00pa3oBaHUsl.

Conepxkanvue ydeOHOW JUCHUIUIMHBI TIpeaycMaTpuBaeT (OPMHUPOBAHUE Y
oOydJarommxcs OOIICHAYYHBIX 3HAHWM, YMEHHM W HAaBBIKOB, YHHUBEPCAJIbHBIX
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CIIOCOOOB JACSATENHPHOCTH W KIIFOYEBBIX KOMIICTCHIIMMA, BKJIIOYAIONIUX YMCHHE
CpaBHUBATh OMOJIOTUYECKHE OOBEKThI, aHAIU3UPOBATh, OIIEHHWBAThL M 000OIIAThH
MOJTyYeHHBIC CBEJCHHUS, YMETh HaxOAUTh W HCIOJIb30BaTh HH(QOpMaIMIO U3
Pa3JIUYHBIX UCTOYHUKOB.

N3yuenne o6mieoOpa3oBaTeIbHON  y4eOHOM  ITUCHMIUIMHBI  «bHOJIOTHS
3aBepIIaeTCs MOABEICHUEM UTOTOB B (hopme audpepeHITMpOBaHHOTO 3a4eTa.

3. MecTo TMCUMILUIUHBI B YUeOHOM IJIaHE
VYueOnast nucuurummna [1J1.12 Buonorusi oTHOCUTCA K HUKITY MPOQHUIBHBIX
JTUCIUTUINH  001meoOpa3oBatenbHor moarotoBku (OIl), cpeagHero (mosHOTO)
obmrero oopaszoBanms (CO).

4. Pe3yjibTaTbl OCBOCHHUSI Y4€OHOH TUCUUIITIMHBI

OcBoenue conepxanus yueOHoi aucruruinabl 111,12 buomorus obecneunBaer
JIOCTUKEHUE CTYJEHTAMU CIECAYIOIINX Pe3yJIbTATOB:
*  JIUYHOCHIHBIX:

— c(OPMUPOBAHHOCTh YYBCTBA TOPJOCTU W YBAXKEHUS K UCTOPUU U
JOCTH)KEHUSIM OTEYECTBEHHOM OMOJIOTMYECKOW HAyKH; MPEICTaBICHUS O
LIEJIOCTHOM €CTeCTBEHHOHAYYHOU KapTUHE MUPA;

— MOHUMAHHUE B3aWMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX
BIIMSIHUSL HA OKPYXKAIOIIYIO Cpedy, SKOHOMHUYECKYIO0, TEXHOJOTHYECKYIO,
COIIMAJILHYIO U ATUYECKYIO C(Pepbl NeATEIbHOCTH YETIOBEKA;

— CIOCOOHOCTH UCIIOJIB30BAaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYUYHON
KapTHUHE MUpa B 00pa3oBaTeIbHON U MPO(ECCUOHAIBHON AESTEILHOCTH;
BO3MOXXHOCTH WH(OPMAIITMOHHON CPEJIbl IJIsi 00eCTIeYeHUs PO IyKTUBHOTO
caMmo00pa3oBaHus;

— BJIaJICHUE KYJIbTYpOH MBIIIJIECHUS, CIOCOOHOCTh K OOOOIIEHUIO0, aHAU3Y,
BOCIIPHUATHIO MH(OpMAIUU B 00JIaCTH €CTECTBEHHBIX HAYK, IMOCTAHOBKE
IIeJI ¥ BEIOOpY IyTeH ee JOCTHKEHUS B MpodecCHoHaIBHOM chepe;

— CIIOCOOHOCTH PYKOBOJICTBOBATHCSI B CBOEH NEATETLHOCTH COBPEMEHHBIMU
NPUHIIMIIAMEU TOJEPAHTHOCTH, JUAJIOTa U COTPYIHUYECTBA; TOTOBHOCTH K
B3aMMO/ICHCTBUIO C KOJIJIEraMu, paboTe B KOJUICKTUBE;

— TOTOBHOCTh HCIOJIb30BaTh OCHOBHBIC€ METOJbl 3alllUThl OT BO3MOXKHBIX
MOCJIE/ICTBUI aBapuii, KaTacTpod, CTUXUUHBIX O€ICTBUN;

— oOnazaHue HaBblKaMHu Oe3omacHO paOOThl BO BpeMsl ITPOEKTHO-
UCCIIEIOBATEIbCKOM M DKCIIEPUMEHTAIIBHOW  JIEATEIbHOCTH,  IpHU
UCII0JIb30BaHUU J1a00PaTOPHOTO 000PYI0BAHUS;

— CIIOCOOHOCTH HWCIIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS W YMEHHS B
MPAKTUYECKON JESITEIIbHOCTH M TOBCEIHEBHOW KU3HU JJISI COOJIOACHUS
Mep TPO(WIAKTUKYA OTPABJICHHUM, BUPYCHBIX H JPYrux 3a00JI€BaHUM,
CTPECCOB, BPEIHBIX MPHUBBIUCK (KypeHUs, alKOTrojM3Ma, HapKOMaHUM),
MIPaBUJI IOBEICHUS B PUPOTHON CpPEJIE;
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—TOTOBHOCTb K OKAa3aHMIO IEPBOM IOMOIIM IIPU TpaBMax, NPOCTYAHBIX H
JOPYTUX 3a00J€BaHUSAX, OTPABICHUSX MUIIEBBIMU IPOAYKTAMU;
* MemanpeomMemHyix:

OCO3HaHUE COLMAIBHOM 3HAYMMOCTH CBOEH Npodeccuu/CrerualbHOCTH,
o0jazaHue  MOTHBalMEl K  OCYIIECTBIECHUIO  NPOPECCUOHATBHON
NEeSATENbHOCTH;

IIOBBIIICHHE HHTEJUIEKTYaJbHOTO ypPOBHA B  IIPOLECCE  M3YyYCHHUS
OMOJIOTMYECKUX  SIBIIGHWH;  BBIJAIONIMXCA  JOCTIDKCHHUU — OWoNoruu,
BOLIE/IINX B OOLIEYEIIOBEUECKYIO KYJIBTYPY; CIOKHBIX U MPOTUBOPEUNBBIX
IyTEX Ppa3BUTHS COBPEMEHHBIX HAYYHBIX B3IUIAJIOB, WJEW, TEOPHH,
KOHLEILINN, TAIOTE3 (0 CYITHOCTH M MPOUCXOKICHUH )KU3HU, YEJIOBEKA) B
X0/1e pabOThI C Pa3IMYHBIMU UCTOYHUKAMU UH(OpPMAIINH;

CIOCOOHOCTh OpPTaHU30BBIBATH COTPYJHUYECTBO E€IUHOMBILUICHHUKOB, B
TOM 4YMCI€ C HCIOJb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

CHOCOOHOCTh TMOHUMATh MNPHUHIMIBI YCTOMYMBOCTH WU MIPOTYKTUBHOCTHU
KUBOU MPUPOJbI, MyTH €€ WU3MEHEHWS MOJ BIMSIHUEM AaHTPONOTE€HHBIX
(akTOpoB, CIOCOOHOCTP K CHCTEMHOMY aHaIHM3y  IJIOOAIbHBIX
AKOJIOTMYECKUX MPOOJEM, BOIPOCOB COCTOSHUSA OKpYXKaloLEH cpeabl U
PAlMOHAIIBHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

yMEHHE OOOCHOBBIBaTh MECTO U pPOJb OHOJOTMYECKUX 3HAHUU B
OPAKTUYECKONM  JEATEIIBHOCTH  JIIOACH,  Pa3BUTUM  COBPEMEHHBIX
TEXHOJIOTHH; ONpPENENiATh MUBbIE OOBEKTHl B MPUPOJE; NPOBOAUTH
HAOJMIOJEHUST 3a SKOCUCTEMaMM C IEJIbI0 WX ONHCAHUSA U BbBISBICHUS
€CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHNI; HAXOUTh U aHAJIIU3UPOBATH
MH(}OpMAIHUIO 0 )KUBBIX 00BEKTAX;

CHOCOOHOCTh NMPUMEHATh OHUOJIOTMYECKHUE M JKOJOTHYECKHE 3HAHMS IS
aHaJIM3a MPUKJIAJHbIX IPOOJIEM XO3SIICTBEHHOM 1€ATEIbHOCTH;
CHOCOOHOCTh K  CaMOCTOSITEJIBHOMY  IPOBEIEHUIO  HCCIEI0BaHUM,
IIOCTAHOBKE  €CTECTBEHHO-HAy4YHOI'O 3KCIEPUMEHTA, HCIOJIb30BAHUIO
MHPOPMAIIMOHHBIX ~ TEXHOJOTHMH  JAJs  pelleHus  Hay4yHbIX |
npodeCCHOHANIbHBIX 3aJ1a4;

CIIOCOOHOCTh K OIIEHKE 3THYECKHUX ACHEKTOB HEKOTOPBIX HCCIEIOBAHUN B

00JacT OMOTEXHONOrUU (KIOHUPOBAHUE, UCKYCCTBEHHOE OILUIOJIOTBOPEHHE); *

npeoMemHulX:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUNH O PpOJIM M MecTe OHOJIOTUU B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpA; MOHUMaHUE POJIM OHOJIOTUU B
dbopmupoBaHur Kpyrozopa u (QYHKIHMOHAIBHONW TPaMOTHOCTH JJIA
pelLICHUs MPAKTUYECKUX 3a]a4;

BJIAJICHUE OCHOBOIIOJIATAIOIIMMH MTOHATUSMH U MPEACTABICHUAMU O )KUBOU
NpUPOJE, €€ YPOBHEBOW OpraHU3alMh W DBOJIOLUWH; YBEPEHHOE
MOJIb30BaHUE OMOJIOTUYECKON TEPMUHOJIOTUEH U CUMBOJIUKOW;

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOIO IIO3HAHUS, HUCIOJIb3YEMbIMU
npu OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB U HKOCHUCTEM:



OMMUCAaHUEM, HU3MEPEHUEM, MPOBEJICHHEM HAOIIO/ICHHUI; BbBIABICHUE U
OILICHKA aHTPOIIOT€HHBIX U3MEHEHUI B PUPOJIE;

— C(POPMUPOBAHHOCTh YMEHHH OOBACHITH pPE3yJbTaThl OMOJIOTUYECKHUX
HKCIIEPUMEHTOB, PEIlaTh AIeMEHTapHbIE OMOJOTUYECKHE 3a/1a4H;

— C(POPMUPOBAHHOCTH  COOCTBEHHOM  TMO3UIMKM MO  OTHONICHUIO K
Ouonornyeckod HUH(OpMaANUK, TMOIy4aeMOM U3 pa3HbIX HCTOYHHUKOB,
rJ100aJIbHBIM SKOJIOTHYECKUM MPOoOIeMaM U MyTSIM UX PEIICHUS.

5 CTPYKTYPA Y COJEP)KAHUE YYEBHOM TUCIUITIINHBI
5.1 O0bemM yuyeOHOM IMCUMILIMHBI M BUABI Y4e0HOIl padoThI

Bun yueOHoit padoThl Oobvem uacos

MaxkcumasnbHasi yaeOHasi HArpy3Ka (Bcero) 226
Oo0s13aTeIbHAS aYAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 156
B TOM YHCJIE:

- JEeKIAH 39

— NPAKTHUYECKHE 3aHATHUS 117
CamocrosiTesibHasi padora oOydawmerocsi (Bcero), BKIOYas 70
BBINIOJHEHNE WHINBUAYAIbHBIX IPOEKTOB
Hmozosas ammecmayus 6 ghopme sx3amena 6o 2 cemecmpe.




5.2 TemaTu4eckuii IIaH U cojep:xanue ydyeoHou nucuuniannbl I1J1.12 Buosorus

BEIIECTB B KJIETKE.
JKU3HEHHBINA TUKIT
KJIETKH.

[TnacTrueckuii M SHEPreTUUECKUt 0OMeH. MHUTO3 1
meiio3. Ctpoenue u GpyHkuu xpomocom. JHK —
HOCHUTEJb HaclleACTBEHHON nHopmarn. Kierounas
TEOPHsI CTPOEHUS] OPraHu3MoB. MuTto3. IluTokuHes.

= S
= &2 - CamocrosiTeabHas padoTa 4 &
=) o A = 5 E
HaumMmeHnoBanue ) 9 O H = 3aganusa nsa g =
= Copep:xkanue y4yeGHOro MaTepuaJia T3 = = ,': . 28
2
pa3jiena/TemMbl s = g R = 3 CaMOCTOSITeJILHOH PaGoThI 2.
] (=) [<o] Z >z g
~ =
Pasgen 1. Beenenne. Yuenne o kiaerke (22 u)
Tema 1.1 1 | Knerka-3neMeHTapHas )kMBasi CUCTEMa U OCHOBHAs 2 1
Xumuueckas CTPYKTYpPHO-(DYHKITMOHAIBbHAS €MHUIIA )KUBBIX Jlexuus
OpTraHHU3aNHs KIETKH. opraam3MoB. Heopranudeckne u opranudeckne
Crpoenue u QyHKITUH BelleCTBa B KieTke. KileTouHble opranousl
KIICTKH.
Tema 1.2 Uzyuenue 2 | IpakTuyeckoe 3ansiTue Nel 2 [paktiu. | 10 | Onpenenenue 1
CTPOCHHS KIIETKH. CpaBHeHHE CTPOEHUS KUBOTHOW U PACTUTEIHHOM 3aHSTHE [TOCIIEZIOBATEIFHOCTH ATAIIOB
KIIETOK. IJIACTHYECKOTo 0OMEeHa.
3armonHeHne TaOIHIIbI
«Kierounsie opraHous.
Crtpoenue u QyHKITUNY.
Tema 1.3. Obmen 3 | IIpeBpatieHus SHEPTUU B KIIETKE. 2 Jlexmmst 3




IIpakTH4yeckoe 3ansaTHE No2

Habmonenne KIeToK pacTeHUH 1 JKHBOTHBIX IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax, ux
onucanue. [IpuroroBnenue u onucanue
MHUKpPOIIpEnapaToB KIeTOK pacteHnii. CpaBHEeHHE
CTPOEHWUSI KJIIETOK PACTEeHHUU M JKHBOTHBIX TTO
TOTOBBIM MUKpPOTIpETIapaTam.

JdeMoHcTpanuu

Crpoenue u cTpykrypa 6enka. CTpoeHre MOJIEKYT
JHK u PHK. Permukanusa JJHK. Cxembl
9HEPreTHUECKOro oOMeHa 1 OnocuHTe3a OernKa.
CtpoeHue KIETOK MPOKAPUOT U 3YKAPHOT, CTPOSHHUE
¥ MHOT000pa3ue KJIETOK paCTeHUH U )KUBOTHBIX .
Crpoenue Bupyca. Dororpadun cxem CTpOeHHUs
xpoMocoM. Cxema cTpoeHHs reHa. MUTO3.

16

[IpaxTyy.
3aHATHE

Pa3zzen 2. Oprannsm. Pa3MHokeHHe U MHIUBUAYAIbHOE Pa3BUTHE OPranu3moB (23 )

Tema 2.1 Opranuzm- Pa3mHOXkeHME — BayKHEIIEe CBOWCTBO OPTaHU3MOB. 3
€IUHOE LIETIOE. ITomoBoe u Oecnionoe pasMHOKeHHEe. Bumb
MHuoroobpasue 0ecrooro pa3sMHOKeHUs. MuUTO3 1 ero (a3bl. Jlexuus
opranu3mMoB. becnionoe OBOJIIOLIMOHHAS POJIb MUTO34.
pa3MHOXkeHne. MuTo3
Tema 2.2 Ilomosoe I'amerorenes. Meiio3 u ero ctaauu. OTanune Meiiosa 2 Jlektms | 10 | 3anmonHUTH TaOMUIy CpaBHEHUS
pa3MHOXkeHue. Meios. oT muTto3a. Konstoraius u KpoOCCHHTOBED. MUTO3a U MENHO03a
OMOpHOHAITEHOE U Buonornueckuii cMbICI Mel03a, €ro ABOJIIOLIMOHHOE
MMOCTAMOPHUOHATIEHOE MPEUMYIIECTBO. DMOPHOHAIBLHBIN ATAIl OHTOTEHE3A.
pas3ButHe. OCHOBHBIE CTaIUMU SMOPHOHAITEHOTO Pa3BUTHSI.
Opranorenes. [TocTaMOpHOHAIEHOE Pa3BUTHE.
Cx0ACTBO 3apoAblLIei NpeACTABUTENEH pa3HbIX
rpyImiIr H03BOHOYHBIX KaK CBUJACTCIILCTBO UX
3BOJIOLMOHHOTO poacTBa. [IpuunHbl HapylIeHU B
Pa3BUTHU OPraHU3MOB.
IIpakTuyeckoe 3ansaTHe N3 18 | IIpaxTHu.
HNnauBuayaibHOE pa3BUTHE YeJ0BeKa. 3aHATHE

PenpoaykruBHoe 310poBbe. [locnencTrus BIUSAHUS
aJIKOT 0151, HUIKOTHHA, HAPKOTUYECKHUX BELIECTB,
3arpsI3HEHMS CPE/Ibl Ha Pa3BUTHE YEIIOBEKA.
BrisiBienne u onrcaHne MPU3HAKOB CXOACTBA

10




3apOJIBIIIEH YeI0BeKa U IPYTHUX MO3BOHOYHBIX KaK
JTIOKA3aTeNbCTBO WX IBONIONIOHHOTO POJICTBA.
JdemoHcTpanum.

MHuoroob6pasue oprann3zmoB. OOMEH BEIIeCTB U
MIpeBpaIleHre YHePTUN B KiieTke. DOTOCHHTES.
Jenenue knetku. Muto3s. becnosnoe pa3MHOXKeHNE
opranu3mMoB. O0pa3oBaHHeE MOJIOBBIX KIETOK. Meiio3.
OmiofoTBOpEeHUe y pacTeHuid. MIHIuBUyanpHOe
pasBuTHE OpraHu3Ma. THITBI TOCTAIMOPHOHATBHOTO
Pa3BUTUS )KUBOTHBIX.

Pa3nen 3. OCHOBBI TéeHETHKH U CEJIEKIUH.

(28 4)

Tema 3.1
TCHCTUKCEC.

Tlonsarue
ITepBb1it

0
n

BTOpOM 3aKOHBI MeHaens.

Bo3nukHoBenue T€HETUKHU KakK HayKH.
HacnencTBeHHOCT, M HU3MEHYMBOCTL — 2 CBOMCTBA
JKHUBBIX OpI‘aHI/I3MOB. FCHBI U HUX HacCJICOOBaHHC.
BzanMmoneticTere reHoB. DEHOTHIT M TEHOTHII.
3aKOHOMEPHOCTH HacJIeJOBaHMS T€HOB.
I[OMI/IHaHTHBIC nu peuecanHme HpI/I3HaKI/I.
Pacuwiennenue npu3HAakoB. 3aKOH YHUCTOTHI TraMerT.
['OMO3UTOTHBIE W TETEPO3UTOTHHIE OPTaHWU3MEI.
I'enernka IoJja. CueruieHHoe c I10JIOM
HacieqoBaHue. 3HaUYeHNE T€HETUKN IS CEJIEKIMH U
MeauuuHel. HaciiencTBeHHbIE OOJIE3HU YEI0BEKA, X
NPUYHHBI U TPODUITAKTHKA.

2

Jlexims

IIpakTu4yeckoe 3ansaTue Ned

OCHOBBI ~ CENEKLMH  PpACTECHUHM, JKUBOTHBIX U
MUKpOOpraHu3MoB. ['eHeTMka — TeopeTuyecKas
ocHOBa cenekiuu. OJoMalIHUBaHUE >KUBOTHBIX H
BBIpAIIUBAHKE KYJIbTYPHBIX PACTEHUN — HadaIbHBIC
stansl cenekiuu. Yuenue H.M.BaBunoBa o neHTpax
MHOT000pa3uss M TNPOMCXOXKIACHUS KYJIbTYPHBIX
pacTeHuH. OCHOBHBIE METO/IbI CEJIEKILIMHU:
ruOpuaAM3aus U UCKYCCTBEHHBIH 0TOOp. OCHOBHEIE
JIOCTH>KEHUSI COBPEMEHHOM CENEKLUHUU KYJIbTYPHBIX
pacTeHui, JIOMAIITHUX JKUBOTHBIX H
MUKPOOPTraHU3MOB.

Bbuotexnonorus, ee NOCTHXKEHHS M TEPCIEKTUBBI
pas3BUTHSL. DTHUYECKHE aCIEKThI HEKOTOPBIX
JNOCTIKeHMH B OmorexHonoruu. Kionupopanme

18

IIpakTyy.
3aHATHE

11




JKUBOTHBIX (TIPOOJIEMBI KIIOHUPOBAHHUS YEJIOBEKA).
CocraBieHre MPOCTEHIINX CXeM MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIBAHUS.

Pemenne renernyeckux 3aaay.

Anamn3 peHOTHITHIECKON N3MEHINBOCTH.
BrisiBieHHe MyTareHOB B OKpYXKAWOIIEH cpeae U
KOCBEHHasl OLIEHKa BO3MOXKHOTO WX BIMSHHA Ha
OpTraHu3M.

JdemoHcTpanuu

MonorubpuaHoe u AMTHOPUAHOE CKPELIBAHUE.
Ilepexpect xpoMocom. CrienyieHHOE Hacae0BaHHE.
Myranuu.LleHTpsl MHOTO0Opa3ust U MPOUCXOKICHHS
KyJIBTYPHBIX PACTEHHH W JOMAIIHUX JKUBOTHBIX.

I'ubpuanzanus. HckyccTBeHHBIN oT6op.

HacnenctBennbie Oone3sHu uenoBeka. BnusiHue

AJIKOT0JIN3Ma, HapKOMAaHUH, KypeHHs Ha

HACJIEJICTBEHHOCTb.
Tema 3.2 7 Hdurubpugnoe ckpemuBanue. Pemerka IlenHera. 4 Jlexuus 6 | CocraBieHue poOCIOBHBIX.
Tperuit 3akoH MeHnaens. AHanmuzupyroniee  ckpemiyBanue. Hacnepgosanue Pewienue 3anay.
Pemenue 3agau. TeHOB, CLCTJICHHBIX C TIOJIOM.
Tema 3.3 8 IIpakTu4yeckoe 3ansaTue Ne5 2 [Ipaktnu. | 4 | CooOuieHue Ha Temy: «YcCHexu
Pemenne reneTmyeckux 3aKkperyieHne TMPaKTUYeCKUX HABBIKOB  PELICHHUS 3aHATHE COBpEMEHHOW  TEHETHMKH B
3ajay. 3aJa4 Ha I[IEPBbI, BTOPOW M TPETUHl 3aKOHOB MEANULUHE U 3IPaBOOXPAHEHUI

Mennaens.
Tema 3.4 9 IIpakTHyeckoe 3ansTHE Ne6 2 [IpaxTuy.
W3meHunBOCTS. N3yyeHre N3MEHUYMBOCTH B YEJIOBEYECKOM OOLIECTBE 3aHsATHE
[TocTpoenue Uy pacTeHUIl.
BapHaIMOHHBIX KPHBBIX.

Pasnen 4. [Iponcxoxxaenne ;KU3HU Ha 3eMJje. DBoIONHOHHOE YueHue (36 1)
Tewma 4.1 10 | IlpoucxoxxaeHrne W HadaJbHBIE 3Tallbl Pa3BUTHSA 2 Jlekma | 10 | IlomrotoBka  pedepaToB  Ha
I'unoressr KU3HU Ha 3emite. | MoTe3sl MPOMCXOXKICHHUS KU3HH. templ:  Mcropuss  pasBuTHA
MPOUCXOXKIECHUS KU3HH. N3yuenue OCHOBHBIX 3aKOHOMEPHOCTEN IBOJIOIIMOHHBIX uHaeu no Y.
Xumuueckast u BO3HUKHOBEHMSI, Pa3BUTHS M CYIIECTBOBAHUS >KU3HH Hapsuna. «Crctema npupoab»
Ouonoruyueckast Ha 3emisie. YCIOXHEHUE >KMBBIX OpTraHU3MOB B K. JlunHess u 3HauyeHue IS
IBOJTIOLINS mporiecce 3Bomonud. MHoroobpasue >KMBOrO MHUpa pa3BUTHS OHONOTHH.

Ha 3eMJie U COBpEMEHHas ero opranusamnus. KpacHsie
KHATH. MUKpPO3BOIIOIMS W MaKpO3BOJIOLMSL.
Konnenmust Bupa, ero kpurtepuu. Ilomymsanms —

CoBpeMeHHBIE IPEICTABICHUS O
3apOXKICHUN KU3HU.

12




CTPYKTYpHas CIMHNIA BUa U 9BOJJIOLHN.

Ipaktuueckoe 3ansaTue Ne7.  Coxpanenue | 18 | Ilpaktuu.
OMOJIOTMYECKOT0  MHOT000pa3Wst  KaKk  OCHOBa 3aHATHE
yCTOHYHMBOCTH OWocdepsl W TPOTPECCHBHOTO €€
pasButus. [Ipuunnbel BeiMupaHusi BUAoB. OCHOBHBIC
HanpaBJICHUS 3BOJIIOLIMOHHOT O nporpecca.
buonornyecknit  mporpecc M OMOJIOTHYCCKUN
perpecc. HemoncTpanun. Kputepuu Buna.
CrpykTypa momymsauu. AJanTHBHBIE OCOOCHHOCTH
OpraHW3MOB, WX  OTHOCHUTENBHBIN  Xapakrtep.
OBOJIOIMOHHOE  JIPEBO  PACTHTENBHOTO  MHpA.
OBOJIOIIMOHHOE JIPEBO >KUBOTHOTO MUpa.
HpCZ[CTaBHTeHH pPEAKHUX MW HCYC3AIOUIMX BHUIOB
pacTeHUH U JKUBOTHBIX
Tema 4.2 Yapns3 dapeun | 11 | McTopus pa3BUTHS 3BONIOLUOHHBIX HUAEH. 3HAUYCHUE 4 Jlexnms
00 HCKYCCTBEHHOM pabor K. Jlunnes, K. b. Jlamapka B pa3BUTUH
otbope.  EcrecTBeHHBII HBOJIOLIMOHHBIX HJEH B OHOJOTHH. DBOIIOIMOHHOE
otOop. yaenue Y. [lapeuna.llckyccTBeHHBIH OTOOp WM €ro
¢dopmbl. Boprba 3a cymecTtBoBanue u €€ (HOPMBI.
EctecTBeHHBII 0TOOpP — ABHTraTellb 3BOJOIMOHHOTO
nporecca. Gopmel ectecTBeHHOTO oTOOpa. [lomoBoit
oTb0D.
Tema 4.3 12 | IIpucmoco0aeHHOCTh OPTaHU3MOB OCHOBHOE YCJIOBHE 4 Jlexmmst
[Ipucmoco6neHHOCTD MPOJODKEHUsT  poAa B 3Bodronuu.  DopMel
OpPTraHHU3MOB. MIPHUCIIOCOOIEHHOCTH. MUMUKPHSL.
JlokazaTenbCTBO 3aboTa 0 MOTOMCTBE.
9BOJIIOLIUU
Tema 4.4 13 | IlpencraBieHue O BUJE B OCHOBE SBOJOLUOHHOIO 4 Jlekmus
['maBHBIE HampaBleHUs U yaenust JlapBuH. PenpoaykTuBHAsS W30IALUS — OJTHA
o0Impe 3aKOHOMEPHOCTH u3 Ba)KHBIX XapaKTepUCTUK BUJIA.
OHMOJIOTHYECKOTO Mopdonoruueckuii, (hM3UOIIOTUIECKHIA,
mnpouecca. Makpo- U OMOXMMHYECKUH, TEHETUYECKHM, 3KOJOTHUECKUN H
MHKpO3BOJIFOLMS. Bua. reorpaduueckuii kpurepun Buaa. lloaBuasl wu
TMOonyJIAIH.
Tema 4.5 14 | lIpakTnyeckoe 3ansitue Ne§ 2 [IpaxTyy.
[IprucnocoGneHHOCTD VYCcTaHOBIIEHHE CBSI3U MEXAY CTPOCHHEM KIIIOBOB U 3aHsTHE
OpraHu3MoB. Jrarl IITHUI C BUJIOM MU )51 YCIIO0BUAMUA

MECTOOOUTAHHSL.

13




Tema 4.6
Bun, ero xkpurepun wu

CTPYKTYypa.

15

IIpakTnyeckoe 3ansiTue Ne9.

IIpencraBienne o0 BHIE B OCHOBE JBOJIOIMOHHOTO
yuenust JlapeuH. PenpoayKkTuBHas M301s0Usl — OJHA
u3 BaXXHBIX XapaKTepUCTUK BUJIA.
MopdomornuecKmid, (hU3HOTOTHUECKUHA,
OMOXMMHUYECKUM, T€HETUYECKUM, SKOJIOTHYECKHH H
reorpaduueckuil kputepuun Buzaa. llogBuasl u
MOMYJISIIKH.

[IpaxTyy.

3aHATHC

Pazgea 5. IIpoucxoxaenue yenoeka (14 q)

Tema 5.1

I'unoressl
MIPOUCXOXKICHUS
genoBeka. Yenoseueckre
pacsl.

16

AHTpomniorenes. DBoonus mpuMatoB. CoBpeMeHHBIC
TUTIOTE3bI 0 MIPOUCXOXKICHUU YeJIoBeKa.
JokazarenscTBa poIcTBa YeoBeKa c
MJICKOTIATAIONIAMH YKHBOTHBIMA. OTambl 3BOJFOIIH
yenoBeka. YenoBeueckre packl. POACTBO U €IUHCTBO
MPOUCXOXKJICHUS  YeJOoBeUeCKUX  pac. Kpwuruka
pacusma.

4

Jlexius

IpakTuyeckoe 3ansaTue Nel0.

Uenoseueckne pacbl. PoOACTBO W €QUHCTBO
MIPOMCXOXKJIEHUST  YeloBeueckux pac. Kpuruka
pacu3Ma. AHaIM3 W OLIEHKA Pa3JIMYHBIX THIIOTE3 O
MIPOUCXOXKJICHUH yenloBeKa. [leMoHcTpauu

I‘IepTI)I CXOACTBA U pa3jinyus 4CJIOBCKA U ) KMBOTHBIX.
YepThl CXOACTBA YEIOBEKA U IPUMATOB.
[IpouncxoxneHue 4enoBeKa.

UYesloBeyeCKUE PaCHL.

10

IIpaktuu.

3aHATHUC

10

IloaroroBka JIOKJIa0B,
COOOIIEHUI o TeMaM:
CoBpeMeHHBIH 3Tal  pa3BUTHUSA
yejnoBeuecTBa.  YesnoBedeckue
pachL.

OrnacHOCTh pacu3ma.

Pasznen 6. OcHoBbl 3k010ruH (34)

Tema 6.1 Dxosiormyeckue
(hakTOpBbl. DKOCHUCTEMBI.
YV CTOMYHNBOCTH
JKOCHCTEM.

17

OKonorusi- Hayka 0 B3aUMOOTHOLICHUSX OPTaHU3MOB
MEXTy cO00H 1 OKpYXarolel Cpeou.
Okonornveckue GakTopsl UX 3HaYeHHs. Bunosas u
NPOCTPAHCTBEHHAS CTPYKTYpa 3KocucteM. Ilumessie
CBSI3U, KPYTOBOPOT BEILECTB U MPEBPALLCHHS
SHEPTUH B IKOCHCTEMAX.

Jlexims

14




Tema 6.2 buocdepa.
KpyroBopoTts! BemiecTs.
VYyenue B. U.
Bepnajckoro buocdepa u
4enoBeK. | mobansHbIe
IKOJIOTHYECKUE
MPOOIEMBIL..

18

Buocdepa- rmobanbHas cucrema. Poib KHUBBIX
opranu3MoB B 6nocdepe. Yuenue B. U.
Bepranckoro o 6mochepe. M3menenus B 6nocdepe.
[MocneacTBus ACSITETLHOCTH YSIOBEKA B
OKpy:karormei cpeze. [ mobanbHbIe SKOIOTHIECKIe
MPOOJIEMBI U TIYTH UX PEIICHHUS.

DKOJIOTHS KaK T€OpeTUYeCKasl parjioHaIbHAS
MIPUPOJIOTIONIB30BAHUS U OXPaHBI IPUPO/IBI.
Hoocdepa. [IpaBuna moBeneHus Joaei B
OKpyKarollien cpenie. bepekHoe OTHOIIEHUE K
OMOJIOTMYECKUM 00BEKTaM.

Jlexmus

IIpakTuuyeckoe 3ansaTue Nell

Onucanne aHTPONOT€HHBIX U3MEHEHUH B
€CTEeCTBEHHBIX MPUPOIHBIX JIaHAImadTax cBoeH
MecTHOCTH. CpaBHUTENIbHOE ONMCAaHUE OJHON U3
€CTECTBEHHBIX PUPOIHBIX CUCTEM (HAIPUMED, Jieca)
Y KaKoW-HUOYAb arpodKOCUCTEMBI (HarpuMmep,
nieHnyHoro noisi). CocTaBieHHe CXeM Nepeiadun
BEIIIECTB U SHEPTUH 110 LETSIM UTaHHUS B IPUPOIHON
HKOCUCTEME U B arponeHose. Onucanue u
IIPaKTUYECKOE CO3/JaHUE UCKYCCTBEHHOMN
9KOCUCTEMBI (IPECHOBOAHBIN akBapuyM). Perenue
9KOJIOTHYECKHX 3a/1a4.

JdeMoHCcTpanuu.

Okonoruveckue GakTopsl U UX BIUSHUE HA
OpraHu3Mbl. MeXBHUIOBbIE OTHOIICHUS:
KOHKYPEHIHSI, CAMOMO03, XUIIHUYECTBO, TAPA3UTH3M.
SpycHocTh pacTUTENFHOTO coobecTBa. [InmieBbie
LIETH U CETH B OMOIIEHO3€. DKOJIIOTHUECKHIE
nupamuel. Cxema skocucteMsl. Kpyrosopor
BEIIECTB 1 NPEBPAILEHUE SHEPTHUH B SKOCUCTEME.
buocdepa. Kpyroropot yriepona (a3ota u 1ip.) B
ounocdepe. Cxema arposkocuctemMsl. Ocobo
OXpaHsieMbIE IPUPOJIHBIE TeppUTOpUH Poccuu.

14

IIpaktuu.
3aHATHE

10

[MoaroroBka pedeparoB  Ha
TEMBI: PanmmonansHoe
WCTIONB30BAaHUE W OXpaHa He
BO30OHOBIISIEMBIX  TPUPOIHBIX
pecypcoB. OmacHOCTh
I00aNbHBIX ~ HapYyIICHHH B

ounocgepe. O30HOBBIE «IBIPBIY,
KHCJIOTHBIC IO, CMOTU U MX
MpeOTBpaIIeHUE.
DKOJOTUYECKHE  KPH3HUCHI |
9KOJIOTUYECKHE  KaTacTpO(BbL
IIpenotBpamenue Ux
BO3HUKHOBCHHSI.

Paznen 7. buonuka (154)

15




Tewma 7.1 Buonuxka.

18

Buonnka kak 0JHO M3 HaNpaBJICHUI OMOJIOTUH U
KkuOepHeTHKH. Vcronp30Banue s CO3MaHms
COBEPIICHHBIX TEXHUIECKUX CHCTEM IPUHITUIIOB
(yHKIMOHUPOBAHMUS KUBBIX OPTaHU3MOB.
JdemoHcTpanuu

Mogenu ckilaq4aToi CTPYKTYpbl, UCHOJIb3YEMOI B
cTpouTenbCcTBe. TpyOUuaThie CTPYKTYPHI B )KUBOM
MIPUPOJIE U TEXHUKE. ADPOANHAMUYECKHE U
TUAPOAUHAMUYECKUE YCTPOUCTBA B JKUBOU IPUPOAC
U TEXHHKE.

Jlexmus

IIpakTu4yeckoe 3ansaTHe Nel2

IKCKypCcHu

MHuoroobpasue BUIOB.

Ce3oHHBIE (BECEHHHE, OCEHHNE) U3MEHEHUS B
npupoae.MHOroodpasue COpTOB KyIbTypHBIX
PACTEHUI U MOPOJT TOMAITHUX KUBOTHBIX, METO/IBI
HUX BBIBCICHUSA (CGHGKHI/IOHHaH CTaHI M, IIJICMCHHAs
(bepma, CebCKOX03IMCTBEHHAS BHICTABKA).
EcrecTBeHHBIE N HCKYCCTBEHHBIE SKOCHCTEMBI
CBOEro paiioHa.

13

IIpakTyu.

3aHATHC

10

ITogroroBka mpe3eHTanuii Ha
TeMbl: brHOHWKa Kak OJHO W3
HampaBiIcHUN  OWONOTHH |
KHOEPHETHKH.

JduddepennnpoBaHHbIii 3aUeT

Hroro 3a cemectp

156

70

1 — o3HakoMHTENBHBIN (y3HABaHUE PaHEE U3YUEHHBIX 00BEKTOB, CBOWCTB)

2 — PenpOoAyKTHBHBIN (BBITIOHEHHE AEATENLHOCTH M0 00pasily, HHCTPYKIMU HITH MOJT PyKOBOJICTBOM)
3 — IPOAYKTHBHBIN (IJITAHUPOBAHHUE M CAMOCTOSITEIILHOE BHIIIOJIHEHHE AEATEILHOCTH, pelieHHe IPOOIeMHBIX 3a1a4)

16




6. XAPAKTEPUCTUKA OCHOBHBIX BUOB JEATEJIBHOCTH

CTYJIEHTOB

Copnepxanue o0yyeHus

XapakTepuCcTHKA OCHOBHBIX BHIOB /1eATEJIbHOCTH
CTYJAEHTOB (HA YpPOBHe Y4eOHBIX JIelicTBHIl)

BBenenue

O3HakomiieHHE C OHOJIOTMYECKHMMH CHUCTEMaMH
pasHoro YPOBHSIL: KJICTKOH, OpPraHUu3MOM,
MO YJISAIIHEH, 9KOCHCTEMOH, ouocdepoi.
Onpenenenue ponu Ouonoruu B (HOPMHUPOBAHUU
COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa
U TIPaKTHYECKOW aesTenpHOCTH ozaei. OOydenue
COOJIIOJICHUIO TPaBWJI TIOBEACHUS B IPUPOJE,
OCpe’)KHOMY  OTHOIICHHUI0O K  OHOJOTUYECKUM
oObeKkTaM (pacTeHUsSM H JKABOTHBIM H  HX
COO00I11IeCTBAM) U UX OXpaHe

YYEHHME O KJIETKE

Xumuueckas OpraHu3aus
KJIETKU

YMeHue  npoBOJUTH  CPaBHEHUE  XMMHYECKOH
OpraHU3aIMH )KMUBBIX U HE)KHUBBIX 00OBEKTOB.
[Tonyuenue MIPEJCTaBICHUS o poiu
OpPraHMYeCKUX M HEOPTraHUYECKUX BEUIECTB B
KJIIETKE

Crtpoenue u GyHKINH KIETKH

N3ydyeHune CTpoeHMsI KIETOK JyKapHOT, CTPOCHHUS U
MHOT000pa3usi KJIETOK pPACTEHHH M JKUBOTHBIX C
IIOMOILIBI0 MUKPOIIPETIapaTOB.

HabntoneHne KkieTok pacTeHUH M >KUBOTHBIX IOJ
MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax, Hux
OIMCaHHUE. [Ipurorosnenue u OmnMcaHue
MHUKPOIIPENapaToB KIETOK PACTEHUM.

CpaBHeHHE CTPOEHHUS KJIETOK PaCTeHUN U KUBOTHBIX
10 TOTOBBIM MHUKpOIIpernapaTamM

OOMeH BeliecTB U NpeBpalleHHe
DHEPIrUH B KJIETKE

YMeHue CTpOUTh CXEMBbl YHEPreTHUECKOro oOMeHa U
O6urocuHTe3a Oenka.

[lonyuenue mnpencTaBiaeHUss O MPOCTPAHCTBEHHOU
cTpykType 6enka, monekyn JIHK u PHK

JKU3HEHHBIN MUK KIETKA

O3HakOMJIEHME C KIETOYHOM TEOPUEH CTPOECHUS
OpPraHU3MOB.

YMeHue caMmoCTOSITEIbHO MCKaTh J0Ka3aTelbCTBa
TOT'0, YTO KJIETKA — BJIEMEHTApHAs KUBas CUCTEMA U
OCHOBHAsl CTPYKTYPHO-(DYHKIIMOHAJIbHAsl €IMHHIIA
BCEX JKHUBBIX OPraHU3MOB

OPT'AHM3M. PABSMHOKEHUE U UHANBUAYAJIBHOE PA3BUTHUE

OPT'AHU3MOB




Pa3zMHOXeHME OpraHn3MOB

OBnageHue 3HAHUSAMHU O PAa3MHOXKEHHMM Kak o
Ba)KHEHIIIEM CBOMCTBE KUBBIX OPTaHU3MOB.

YMeHHe caMOCTOSITEIbBHO HaXOAUTh OTJIMYUS MUTO3a
OT MeH03a, OIpeAelss 3BOJIOLHUOHHYIO POJIb 3THX
BHJIOB JICJICHUS KIJIETKH

O3HaKOMJIEHHE C OCHOBHBIMHU CTaJUSIMH OHTOI'€HE3a
Ha IIPAMEPE Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX.
Ymenue XapaKTepu30BaTh CTauu
NOCTAMOPHOHAJIBHOTO ~ pa3BUTHS  HAa  NpUMeEpe
yenoBeka. O3HaKOMIJIEHUE C IPUYMHAMM HapyLIEHUN
B Pa3BUTUU OPIaHU3MOB.

PazButne  ymeHuss  mpaBwiIbHO — (pOpMHpPOBATH
JI0Ka3aTelbHyI0 0a3y 9SBOJIIOLIMOHHOTO Pa3BUTHA
KUBOTHOI'O MUpPa

NunuBunyansHoe pa3BUTHE
Opranusma

NunuBunyansHoE pa3BuTHe
YeJ0BeKa

BreisiBnenne w  omnmcaHme IIPHU3HAKOB CXOJACTBA
3apom>1mel71 YCJIOBCKAa W APYIUX ITO3BOHOYHBIX KaK
A0Ka3aTeJIbCTBa X 3BOJIIOOMOHHOI'O pOJACTBA.
HonyquI/Ie MMpCACTaBJICHUA (6] OCJIICACTBHAX
BJIIMAHHA  AJIKOI'oJisi,  HHKOTHHA, HapKOTUYCCKHUX
BCHICCTB, 3arpsA3HCHUA CpCAbl Ha Pa3BUTUC U
PEIIPOAYKTHUBHOC 30POBLC YCIIOBCKA

OCHOBBI 'EHETHUKH U CEJIEKIIUA

3aKOHOMepHOCTI/I HU3MECHYHUBOCTHU

O3HaKoOMIJICHHE c HAacCJIeACTBEHHON u
HEHACJICICTBCHHOM M3MEHYHBOCTBLIO u ee
OMOJIOTHYECKOU POJIBIO B ABOJIFOIIUH KHUBOTO MHUpa.
[Tonyuenue mpencraBieHUsl O CBSI3U TCHETHKU M
MeAuUMHEL. O3HAKOMJICHHE C HACJICICTBCHHBIMHU
OOJIE3HSIMU  4YEJIOBEKa, WX TNPUYHHAMH U
PO UIAKTUKOM.

N3yuenue BIMSHUS alKOTOJIM3Ma, HAPKOMaHUU,
KypeHus Ha HACJICACTBEHHOCTh Ha
BUaeoMarepuanie. AHamu3  (DEHOTUIIUYECKOU
W3MEHYMBOCTH.  BbIsIBJIEHME  MyTareHOB B
OKpYy’Kalomie cpeae U KOCBEHHas OleHKa
BO3MOJKHOT'O WX BJIUSTHUS HA OPTaHU3M

OCHOBBI CeJIeKIIMH PACTCHHN,
’KUBOTHBIX H MUKPOOPTraHNU3MOB

[TonyyeHue mnpenCTaBiIeHUs O TEHETHUKE Kak o
TEOPETUYECKON OCHOBE CEJIEKIUU.

Pa3zBuTue MertanpeaMETHBIX YMEHHMM B IpoLecce
HaxOXXJICHUS Ha KapTe IIEHTPOB MHOTrooOpasus u
MIPOUCXOXKIACHUS KYJIbTYPHBIX pacTeHui Hu
JIOMAITHUX KUBOTHBIX, OTKPBIThIX H./.BaBuiaoBbIM.
N3yuenue METOJIOB TUOpUAM3AIIH n
HCKYCCTBEHHOTO0 O0TOOpa. YMeHue pa3z0ouparbcs B
ATUYECKUX AaCIEKTaX HEKOTOPBIX JIOCTHKEHUH B
OMOTEXHOJIOTHH: KJIOHUPOBAaHWUU OJKUBOTHBIX W
mpo0GyieMax KJIOHHPOBAHUS YETIOBEKa.
O3HakOMJIEHHE C OCHOBHBIMHM  JOCTHIKCHHUSAMU




COBPEMEHHOMN CENEKIMU KYJbTYPHBIX PACTEHHUI,
JIOMaITHUX KUBOTHBIX U MUKPOOPTaHU3MOB

IMPOUCXOKAEHUE U PABBUTHUE )KU3HU HA 3EMJIE. 9BOJIOIIMOHHOE

YYEHHUE

HpOI/ICXO}K,I[eHI/IC N  Ha4daJIbHBIC

OTallbl PA3BUTHUA )KU3HU HA 3emie

AHanmu3 W OUEHKa  pa3iuyHbIX  THUIIOTE3
IIPOUCXOXKACHUS JKU3ZHU.

[Tonydenue npeacraBieHus 00 YCIOKHEHUH KUBBIX
OpPraHU3MOB Ha 3eMJIE€ B IPOLIECCE IBOIIOLUH.
YMeHHE SKCHEpPUMEHTAIbHBIM ITYTEM BBISBIATH
aJIallTUBHBIE  OCOOEHHOCTHM  OPraHu3MOB,  HX
OTHOCUTENBbHBIN  Xapakrtep. (O3HaKOMJIEHHE C
HEKOTOPBIMH  TPEACTAaBUTEISIMU  PEAKUX U
HCYE3al0UIMX BHJIOB PACTEHUH U IKUBOTHBIX.
[IpoBenenue omnucanus ocobel OAHOro BUAA IO
MOP(}OIOrMuecKOMy KpPUTEPHUIO NPU BBINOIHEHUU
nabopaTtopHoit  paGoTel.  BrisBieHHe — uepT
MPHUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K  pa3HbIM
cpenam oOutaHus (BOJHOHM, Ha36MHOBO3IYITHOM,
ITIOYBEHHOM )

Uctopus
3BOJIIOLIMOHHBIX UJEH

Pa3BUTHA

W3ydyeHue Haciequs 4YenoBedYeCTBA Ha IIpUMEpE
3HAKOMCTBA C UCTOPUEH PAa3BUTHUS 3BOJIOLUOHHBIX
unen  KJIunues, JK.b.Jlamapka Y./lapBuHa.
OneHuBaHUE pOJM 3BOJIOLUOHHOIO YYEHUS B
(GOpMHpPOBAaHMM  COBPEMEHHOW  €CTECTBEHHO-
HayyHOM KapTuHbl Mupa. Pa3Butue crnocoOHOCTH
SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH, JIOTUYECKU
00OCHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCHPUHUMATH
U aHalIM3UpOBaTh  MHEHUS  COOECEeHMKOB,
IIpU3HaBas IIpaBO JPYroro 4YeJoBeKa Ha HWHOE
MHEHHE

MukposBoatronus
1 MaKpOIBOJIIOIHS

O3HakoMJIeHME C  KOHIeNIMed  BHJA, €€
KpUTEpUSIMH, TIOA0OpP TMPUMEPOB  TOTO,  UTO
MOMyJAMST — CTPYKTypHasl €AWHHUIA BUIA U
3BOJIIOLINH.

O3HakoMJIeHHE C  JBHXKYIIUMHUCS  CHJIAMU
3BOJIIOLIMHU U €€ J0Ka3aTeIbCTBAMU.

VYcBoeHue TOro, 4TO OCHOBHBIMU HAIPaBICHUSIMHU
3BOJIIOLIMOHHOTO nporpecca SIBJISIFOTCS
OMOJIOTMUECKUI  Mporpecc ¢ OHOJIOTHYECKUH
perpecc.




Copnepxanue o0yuenust

XapakTepucTHKa OCHOBHBIX BHI0B JAeSITeJILHOCTH
CTY/1eHTOB (Ha YPOBHe Y4eOHBbIX /IeiicTBHI)

YMeHue oTcTauBaThb MHEHHE, O COXpaHEHHH
OMOJIOrMYecKOro  MHOrooOpasusi  Kak  OCHOBE
YCTOMYMBOCTH OuOC(eEepbl U MPOTPECCUBHOIO €€
pa3BUTHA. YMEHHE BBIABIATH MPUUYMHBI BBIMUPAHUS
BUJIOB

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpOIIOTeHE3

AHanM3 W OLEHKAa pa3jMYHbIX THIOTE3 O
IIPOMCXOKACHUH YEJIOBEKA.

Pa3zButue ymMeHuUs CTpOUTH JOKa3aTeIbHYIO 0a3y 1o
CPaBHUTEIBHOW  XapaKTEPUCTUKE  4YEJIOBEKa U
IIPUMATOB, 10Ka3bIBasi UX POJCTBO.

BebIsiBIIeHHE 3TaoB 3BOIOIMH YETIOBEKA.

Yenoseueckue pachl

YMmenune AOKa3bIBaTb PABCHCTBO YCJIOBCUCCKUX pac
Ha OCHOBAaHUU ux poacTBa n CANHCTBA
IMPOUCXOKACHUA. PazButue TOJICPAHTHOCTHU, KPUTHUKA
pacu3mMa BO BCEX €TO IMPOABICHUAX

OoC

HOBBI 9KOJIOI'NA

Oxonorus — HayKa 0
B3aMMOOTHOUICHUSIX OPraHU3MOB
MEXIy co0OW U OKpyKarolen
cpenoi

W3ydeHne skonoruueckux (akTopoB U UX BIIHMSAHUS
Ha OPraHU3MBI.

3HAaKOMCTBO C 53KOJIOTMYECKUMHU CHUCTEMaMH, UX
BUJIOBOM M  NPOCTPAHCTBEHHOW  CTPYKTypaMH.
YMeHne OOBSICHATh NPUYUHBI YCTOMYMBOCTH H
CMEHBI 3KOCUCTEM.

O3HaKoMJICHHE C MCXBHAOBBIMHA
B3aMMOOTHOIICHUAMHA B OKOCHCTEMCE:
KOHKypeHHHeﬁ, CI/IM6I/IO3OM, XUITHUYCCTBOM,
napasuTu3MOM.

YMeHHe  CTpOUTh  SIPYCHOCTh  PAcCTUTEIHHOTO
Co00IIIeCcTBa, MUILEBLIC IICIH U CETH B OHMOICHO3E, a
TaK)Ke IKOJIOTUYECKUE MTUPAMUJIBI.

3HaHUE OTIUYHUTEIHHBIX MPU3HAKOB MCKYCCTBEHHBIX
COOOIIECTB — arpodKOCHCTEMBI H YPOOIKOCHCTEMBI.
Onucanue AHTPOTIOTCHHBIX W3MEHEHU I B
€CTECTBEHHBIX TMPHUPOAHBIX JaHAMmadTax CcBoOeH
MECTHOCTH.

CpaBHUTENBHOE OMKCAHWE OJHOW W3 €CTECTBEHHBIX
NPUPOJIHBIX CHCTEM (HampuMmep, Jeca) U Kakoil-
HUOYIb arpodKOCHCTEMBI (HampuMep, MIIEHUYHOTO
TIOJIST).

CocraBiieHre cXeM Mepeaayu BEeIeCTB U YHEPTHH 110
[ensM TMHUTaHUuS B TPHUPOJHOM DKOCHCTEME W

arporueHose




Buocdepa — riobanbHas
HKOCUCTEMA

Oznakomnenne c ydenuem B.M.Bepnanckoro o
onocdepe kak o riao0aTbHON IKOCUCTEME.

Hanuune mpencraBieHus O cXeMe 3KOCHUCTEMBI Ha
npuMepe Ouocdepsl, KpPYroBOpOTe BEIIECTB U
MIPEeBpaICHIH SHEPTUu B buocdepe.

YMeHue J0Ka3blBaTh POJIb JKUBBIX OPraHU3MOB B
onocdepe Ha KOHKPETHBIX IIPUMEpPax

Buocdepa u yenosek

HaxoxaeHue cBsi3u U3MEHEHUs B Owuocdepe ¢
MOCNEACTBUSIMU  JESATEIbHOCTH ~ 4YeJiOBeKa B
OKpYyKaroleun cpene. Ymenue ONIPEAEIATh
BO3/ICIICTBIE MPOU3BOJACTBEHHON JEsTENbHOCTH Ha
OKPYXAIOIIYI0 Cpeay B oOmactu cBoed Oymyrieit
npodeccum.

O3HaKOMJICHHE C TJIOOATBHBIMH JKOJOTHYCCKHUMHU
npobiieMaMd W yYMEHHME ONpEeNeNsTh IMyTH HX
pemienusi. OnucaHue € MPAKTHUYECKOE CO3JaHUE
HCKYCCTBEHHOM 9KOCHCTEMBI (IpecHOBOHOTO
akBapuyMma). PerieHue 3K0JI0rH4ecKux 3a1ad.
JleMOHCTpHpOBaHNE yMEHUS TIOCTAHOBKH ILieJei
JESITEIbHOCTH, TUTAHUPOBAHUS COOCTBEHHOM
JNESTENIbHOCTH  JUIS  JAOCTM)KEHHUS  TIOCTaBIIEHHBIX
1eNel, MpeABUACHNUS BO3MOXKHBIX PE3YJIbTaTOB TUX
JNENCTBUI, OpraHMU3allMd CaMOKOHTPOJIE M OLIEHKH
MOJIyYEHHBIX pe3ynbTaToB. OOydyeHne COOII0ACHUIO
NpaBWJI  TIOBEJICHUS B  MPHUpPOJAE, OEpeKHOMY
OTHOIIICHHUIO K OMOJIOTHYECKUM o0BeKTaM
(pacTeHMSIM, XUBOTHBIM H UX COOOIIECTBAM) U HX
OXpaHe.

BUOHHUKA

buonnka Kak oaHO U3
HANpaBJIeCHUH OWoJIOTMH W
KHOCPHETHKH

O3HakoMJIeHHME C MOpUMEpPaMHU HCIOJIb30BAaHUSA B
XO03SMCTBEHHOU JEATEIIBHOCTH nroaein
MOp (oD YHKITMOHATTEHBIX yepT OpraHu3aluu
pacTeHuit 5 JKMBOTHBIX pu CO3JlaHUU
COBEPIIECHHBIX TEXHUYECKUX CHUCTEM M YCTPOMCTB
10 aHAJIOTUHU C KUBBIMHM CHCTEMaMU. 3HAKOMCTBO C
TpyO4aThIMH CTPYKTYpaMH B >KUBOW MpHUpPOAE U
TEXHHKE, a’3pOIMHAMUAYECKUMU u
TUAPOJUHAMUYECKUMHU YCTPOMCTBAMH B JKHBOU
NpUpPOAE W TEXHHUKE. YMEHHE CTPOUTh MOMAEIH
CKJIQIYaTOl  CTPYKTYpbl,  HCHOJb3yEMbIE B
CTPOUTEIHCTBE.




7 YCJOBUSA PEAJIM3AIIMU YYEBHOM JUCIHUITIJIAHBI

7.1 TpeOGoBaHUSA K MUHMMAJIbHOMY MATEPHAIBbHO-TEXHUYECKOMY O0ecredeHHIo

Peanuzanus yueOHOM qUCHUTUIMHBI TpEOYyeT HAMUUUS Y4eOHOU JabopaTopuu:

1. 196601, Caunkr-IlerepOypr, r. [lymkun, [lerepOyprckoe mocce, 1.2a, 1dt. A, ydeOHbIN
kopryc Ne9, momemenue Ne 116 — nmabGopaTopuss MHUKPOOMOJIOTHH, CAHUTAPUU U
rurueHbl. KOMITJIEKTHOCTB: MOCAJ04YHbIE MecTa MO KOJUYECTBY OOy4YarolIMXcH;
BBITSDKHOM 1iKad, rumrtka saexktpudeckas [1D 600, mukpockon XSZ-107 T c
OMHOKYJISIPHOW Hacaakou (4 MIT.), MUKPOCKON MEIUITUHCKHHA 1T OMOXUMHUYECKHUX
ucciaenaoBanuiit XSP-104 (5 mt.).

2. 196601, Canxkr-IlerepOypr, r. [lymkun, [letepOyprckoe mocce, 1.2a, TUT. A, y4eOHBI
kopryc N9, momemenune No 118 — maGopaTopusi MUKpOOUOIOTHUH, CAHUTAPUU U
rurueHbl. KOMIUIEKTHOCTh: MOCAJ0YHBIE MECTa MO KOJMYECTBY OOyYaromuxcs,
BojsiHass OaHst 4-x MectHas UT-4304, xonopumerp Qoroanektpuueckuii [19-
5400BU, BweiTspkHOM —1mikad, cymmuibHbld  mkag  SNOL  77/350, mmTka
anektpuueckas 11D 600, pH-metp 150 MU, skpaH, MyJIbTUMEIUWHBIA MPOEKTOP
BENQ, TeneBu3op, Buacomieep, BHITOKHON MiKad), 1abopaTtopHas mocya.

7.2 Uudopmanmonnoe odbecnevyeHue 00yueHus

Ilepedyenb pekoMeHayeMbIX yueOHBIX u3aanuil, MHTEepHET-pecypcoB

OcHoBHas auTEpaTypa:

1. Koaecnuxon, C.!. O6mas ouomnorus : yueoHoe nocooue / Konecuukon C.1. —
Mocksa : KnoPyc, 2018. — 287 ¢. — (CIIO). — ISBN 978-5-406-06119-0. —
URL.: https://book.ru/book/927653.

2. Koaecnukos, C.U. O6mas 6uosorus : yueoHoe mocodbue / Konecankos C.1. —
Mocksa : KunoPyc, 2016. — 287 ¢. — (CIIO). — ISBN 978-5-406-05422-2. —
URL.: https://book.ru/book/919852.

3. MamomnroB, C.I'. O6mas 6uosnorus : yaeOuuk / Mamontos C.I'., 3axapoB B.b. —
Mocksa : KnoPyc, 2018. — 323 ¢. — (CIIO). — ISBN 978-5-406-06477-1. —
URL.: https://book.ru/book/929586.

JlonoJiHMTe IbHAA JTUTEepaTypa:

1. KoncrantunoB, B. M.  buonorums i mnpodeccuii u  crenuasbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiel : ydeOHHK 11 cpef. mpod.
obpazopanus / B. M. Koncrantunos, A. I'. Pe3anos, E. O. ®aneera ; mox pen. B.
M. KoncrantuHoBa. - 3-¢ u3Jl., nepepad. u pomn. - Mocksa : Axkanemus, 2016. -

332 ¢. : un. - (IlpodeccuonansHoe o6OpazoBanue. OOIIC0Opa3oBaTEIbHbBIC
JTUCIUTUINHBI). - bubnuorp.: ¢. 329. - ISBN 978-5-4468-2946-0 : 702-08.

HNuTepHeT-pecypcesl

1. Bcs Oumonorus. CoBpemeHHass OuoJjiorusi, CTaTbU, HOBOCTU, OHOIMOTEKA -
www.sbio.info

2. EnuHoe okHO JocTymna K oOpa3oBaTelibHBIM pecypcam MHTepHeTa 1Mo Ouojoruu -
www.window.edu.ru

3. Tect ngns aOUTYpUEHTOB 1O BCEMY UIKOJIBHOMY Kypcy Ouonoruum -
www.5ballov.ru/test
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4. TenekOMMYHUKAlIMOHHBIE BUKTOPHUHBI MO OWOJIOTMM — DKOJOTMU Ha CepBepe
Boponexckoro yausepcurera - WWw.vspu.ac.ru/deold/bio/bio.htm

5. buonorus B OTtkpbiToM Kosuiemke. CalT COACPKHUT SIEKTPOHHBIA YYEOHHK IIO
owonorun, On-line Tectel - Www.biology.ru

6. DiexkTpoHHBIN Y4eOHUK, OOJIBIION CIIMCOK HHTEPHET-pecypcoB — WWw.informika.ru

/. buonornyeckas kapTuHa Mupa. Pa3ien KoMnboTepHOro yueOHuKa, pa3paboTaHHOTO
B MOCKOBCKOM rOCyIapCTBEHHOM OTKPBITOM YHHBEpPCHUTETE - WWW.Nrc.edu.ru

8. Penkue u ncuesaronue XuBOTHBIE Poccum — mpoekT Jkojornyeckoro nenrpa MI'Y
uM. M.B.JIomoHOCOBa - Www.nature.ok.ru

9. Jlns Tex, KTO YYUTCS caM M yYUT APYTUX; OYHO U JUCTAHIIMOHHO, OMOJIOTUH, XUMUH,
OPYTUM IPEIMETaM -

10.buostorus B Bonpocax u oTBeTax - WWw.schoolcity.by

11. buonoruss nns WKOJbHUKOB. KpaTkas, KOMIIakTHas, HO JOCTAaTOYHO NOApPOOHAs
uHpopmanus 1o pazgenam: «OOmas Ouornorus», «bortanukay, «30010THY,
«Yemosex» - Www.bril2002.narod.ru
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