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Pa0Gouas nporpamMma 1o 0MoJI0rum.
10-11 xaaccsl (Yriay0JaeHHbI YPOBEHb).
IMosicHUTeIbHAA 3aMIMCKA

[IporpaMmMa cocTaBieHa B MOJHOM COOTBETCTBHH C (heepaabHbIM KOMIIOHEHTOM
rocyJapCTBEHHOTO CTaHAAapTa CpeaHero (IOJIHOro) 001Iero oOpa3oBaHus U Ha OCHOBE
«IIporpammsl cpeanero (mosHoro) obmiero oOpa3zoBanus no ouonorun 10-11 kmaccer
(npoduneHeIil ypoBenb). ABTop B.b. 3axapos. M.: lIpoda, 2009». [Ipeanaraemas pa-
Oouast mporpamMma peaausyeTcsi B yueOHUKaX:

1. B. b. 3axaposa, C. I'. MamonToBa, H. 1. Conuna u E. T. 3axapoBoii «buonorus.

O6mas Ouonorusi. YrayOneHHslil ypoBeHs. 10 kmacey». M.: Ipoda, 2013;

2. B. b. 3axapoga, C. I'. MamonToBa, H. 1. Conuna u E. T. 3axapoBoii «buomnorus.

O6mas 6uonorus. YrinyOneHHbid ypoBeHb. 11 kimaceyn. M.: [Ipoda, 2014.

Pabouas mporpamma omnpezenser CoAepXkaHUe U CTPYKTYpy yuyeOHOro marepualia,
MOCIIEI0BATEIHLHOCTh €r0 U3yUeHUs, MyTH (OPMUPOBAHUS CUCTEMBI 3HAHUH, YMEHUI
U CIIOCOOOB JIEATENbHOCTH, PA3BUTHUS, BOCIUTAHMS U COLUAIM3ALNKN O0Yy4arOIIHUXCS.
IIporpamma BKJIOYAET:

.ITosicHUTENBHYIO 3AIIHUCKY;
2.CoaeprkaHue Kypca ¢ IepeyHeM pas3ziesioB C yKa3aHHUEM YMCIla YacoB, OTBOJUMBIX Ha

WX U3YYCHHE;

3.TpeboBaHusIMU K IPEAMETHBIM pe3yJIbTaTaM OOYUCHHUS;

4. TemaTtrueckoe MJIaHUPOBAHHKE;

5.Y4eOHO-MeTOUYECKOE U MaTepHATbHO-TEXHUUECKOE 00eCTICUCHHE.
OO0mas xapakTepucTUKa y4e0HOr0 nmpeamera

Pabouast mporpamma mnpenHa3HauyeHa M M3y4eHUs OHMOJIOTMM Ha YIIIyOJIEHHOM
ypoBHe. Kypc 6uosioruu Ha yriayOjieHHOM ypoBHe s oOydaromuxcs 10-11 kiaccos
HarpaBjieH Ha (OpPMHUPOBAHUE Y HUX IEIOCTHON CUCTEMbI 3HAHUN O KHBOU MIPHUPOJIE,
€€ CHCTEeMHOW OpraHU3allMM W HBOJIIOIUH, MIO3TOMY IIporpamma BKIIIOYAET CBEJICHUS
00 001muX OUONOrMYECKUX 3aKOHOMEPHOCTSX, MPOSBISIOIIUXCS Ha Pa3HBIX YPOBHIX

opraHu3anuu XuBoW npupoasl. Ocob0e BHUMAHUE YAEICHO YKOJIOTHUYECKOMY BOCIIH-



TaHUIO MOJIOAEXKH. B mporpamme HallIM OTpa)KEHUE 3a/1a4d, CTOSLIUE B HACTOSAILIEE
BpeMs repes OMOJIOTHYECKON HAyKOH, pellieHne KOTOPhIX HAIPABJICHO HAa COXPAaHEHUE
OKpPYaroIlel MPUPOBI U 310POBbs YEITIOBEKA.

N3yuyenue Omosiornu Ha yriyojaeHHoM ypoBHe B 10-11 kiaccax HampaB/ieHO HA
HOCTHKEHHE CICeAYIOIMX LeJIei:

® OCBOCHHUE 3HAHUN 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUAX, UACIX U MPUHIIHUIAX,
ABJISIOIINXCS. COCTABHOM YaCThIO COBPEMEHHON €CTECTBEHHOHAYYHOM KAPTHUHBI
MHPa; O METO/IaX OMOJOTUYECKUX HAYK (LUTOJIOTUHU, TEHETUKH, CETIEKLIUHU, O1O-
TE€XHOJIOTHH, SKOJIOTHH); CTPOCHUH, MHOTO00Opa3uu U OCOOEHHOCTAX OMOCUCTEM
(kneTka, OpraHusM, MOMYJISALUS, BUJ, OMOreoleHo3, Ouocdepa); BbLAAIOIIMXCS
OMOJIOTMYECKUX OTKPBITUSAX U COBPEMEHHBIX HUCCIEIOBAHUSAX B OMOJIOrMYECKON
HayKe;

e OBJAJCHUE YMEHUSMHU XapaKT€pU30BATh COBPEMEHHBIC HAYYHBIE OTKPBITUS B
o0JyacTu OMOJIOTHUM; YCTAHABIIMBATH CBSI3b MEXKIY Pa3BUTHEM OHOJIOTUU U COIH-
ANbHO-3TUYECKUMH, IKOJOTHYECKUMHU MpOoOJIeMaMHu YE€JIOBEYECTBa; CAMOCTOS-
TEJIbHO MPOBOAUTH OMOJIOTMYECKUE HCCIEAOBAaHUs (HaONIOJEHNE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE) U TPAMOTHO O(OPMIIATH MOJYYEHHBIE PE3YIIb-
TaThl; aHAJTU3UPOBATH U UCIIOJIH30BATh OUOJIOTMYECKYI0 HH(POPMALIHIO; MOJIb30-
BaThC OMOJIOTMYECKON TEPMUHOJIIOTHEN M CUMBOJIUKOM;

® pa3BUTHE [MO3HABATEIIbHBIX UHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIO-
COOHOCTEM B mpoliecce U3ydeHus mpodsieM COBPEeMEHHON OMOJIOTHUYECKON Hay-
KM, TPOBEICHUS SKCIEPUMEHTAJIbHBIX HCCIEIOBaHUM, peleHus Ouojoruye-
CKHX 3aJ1a4, MOJEIUPOBAHUS OUOJIOTHYECKUX O0OBEKTOB U MIPOLIECCOB;

® BOCHHUTAHHUE YOEKIEHHOCTH B BO3MOKHOCTH NMO3HAHMS 3aKOHOMEPHOCTEW KH-
BOM IIPUPOJIBI, HEOOXOAMMOCTH OEpPEKHOI'0 OTHOIICHUS K HEH, COOIOJISHUS
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUT;

® LCIOJb30BaHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MIOBCEIHEBHOM KU3HM JIJIS
OLICHKM IOCJIEICTBUM CBOEU IEATEIIBHOCTH IO OTHOLICHUIO K OKPYXKaIOILIEeH
cpene, COOCTBEHHOMY 37I0pPOBbIO; BHIPAOOTKH HABBIKOB SKOJOTUYECKON KYJbTY-
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pBI; 000CHOBaHHS U COOMIOACHMS Mep npoduiakTuku 3adosneBanuii 1 BUY-
UH)EKINUH.

OcHoBy oTOOpa coaepkaHus pabodeil mporpamMMbl Ha YIUIYOJI€HHOM YpPOBHE CO-
CTaBJIIET 3HAHUEIEHTPUYECKUHN MOAXO0JM, B COOTBETCTBUU C KOTOPHIM OO0ydYaroImuecs
JOJIKHBI OCBOUTH 3HAHUSI U YMEHUS, COCTABISIONINE JOCTATOUHYIO 0a3y JJIsl MPOA0JI-
xKeHusi oOpasoBanusa B BY3e, oOecrneunBaroinue KyJabTypy TOBEICHHS B TPHUPOJE,
poBeieHUsI U 0pOpMIICHUST OMOJIOTUYECKUX UCCIIEIOBAHUM, 3HAUUMBIX JIJIsl Oy/Iyliie-
ro Ouosora. PaGoueld mporpammoil mpeaycMaTpUBAaeTCsl U3y4YE€HHE O0YYaroIIMMUCS
TEOPETUYECKUX M TPUKIIATHBIX OCHOB oOmIel Ouonoruu. M3ydyenue kypca «OOias
OMOJIOTHs» OCHOBBIBAETCS HA 3HAHUAX OOYYaAIOLIMXCS, MOJTYYEHHBIX NPU HU3YYEHUU
OMOJIOTMYECKUX TUCHUIUIMH B 5-9 knaccax. M3ydeHue npeaMera OCHOBBIBAETCS TAKKE
Ha 3HaHUAX, IPUOOPETEHHBIX HA YPOKaX XUMHH, (PU3UKH, PU3HUECKOU U IKOHOMUY e-
ckoil reorpaduu. /[ist noBeiIeHUsT 00Pa30BATEIBHOIO YPOBHS U MOJIyUYEHHUS] HABBIKOB
M0 MPaKTUYECKOMY HCIIOB30BAHHIO TOYYCHHBIX 3HAHUN MPOrpaMMON IMpeaycMart-
pUBaeTCA BBHIIIOJIHEHHE psiia 1a00paTOpHBIX PaboT.

N3meHeHusi, BHeCEHHbIE B pa004y10 NporpaMmMy U UX 000CHOBaHMS.

B paboueil mporpaMme cOXpaHEHbl BCE pa3liejbl U TEMbl MPOTPAMMBI CpeIHE-
ro(royiHoro) oOmiero odpaszoBanus mo 6uosnoruu 10-11 kmaccsl (MpodUIBHBIN ypo-
BeHb), aBTopa B.b. 3axapoBa, ojlHaKo coaepaHue KaKI0ro yueOHoro 0Joka JaeTcs
paciiMpeHo, Ha yriyOJeHHOM YPOBHE, YBEIMUEHO KOJIUYECTBO YaCOB Ha pEIICHUE 3a-
Jad, 4ucio AeMoHcTpauuil. Taxke BBIIEIECHBI Yachl HA MPOBEIACHUE 3aYETHBIX 3aHS-
TUH U UTOTOBBI KOHTPOJIb.

Hcxons u3 TpeboBaHMiA K pe3ynbTaraM OOy4YeHHUs Ha YTUIYOJICHHOM YpPOBHE IS
oOyuaronuxcst 10-11 knaccoB o 6uosoruu, TpedoBanuit EI'D u orcyrcTBuemM yriy0-
JIEHHOT'O M3y4eHUs1 OMOJIOTHH B JIMIlee B 5-9 KJlaccax, a Tak ke y4uThiBas TO, uTo B 10
KJIACC MPUXOAST 00yJaronuecss u3 Ipyrux 001eo0pa3oBaTEIbHBIX MIKOJ, U3YYaBIITUE
Ouonoruio Ha 0a30BOM ypOBHE, COCTaBJEH INEpeueHb 3HAHWUM, YMEHUH, HAaBBIKOB U

KOMHCTGHHI/Iﬁ AOIIOJIHUTCIIbHBIX K CTAHAAPTY, MPCAIIOJIaracMbIX K OCBOCHHUIO Ha yTI-



TyOJIEHHOM YPOBHE W B MPOTPAMMy BHECEHBI M3MEHEHHS, TTO3BOJISIONINE JIMKBUTUPO-
BaTh HEJOCTAONTUN 00bEM 3HAHUI, YMEHUH U HABBIKOB.

B pa3zgene «Yduenue o KIETKE» KOJIWYECTBO YaCOB YBEJIMYEHO 110 39 4, Tak Kak pac-
CMaTpUBaeMbI€ B 3TOM pa3Jielic TEMBI SIBISIOTCS HAauOoJiee CIOXKHBIMHU JIJI1 BOCIPH-
ATHUSI ¥ TIPEJICTAaBIICHBI OOJBIINM KoJudecTBoM BompocoB B EI'D. B ator pasaen no-
OamieHbl cienyrome TeMbl: [. [en: cmpykmypa u @yuxyuu. I'enom; 2. Pezynayus
aKmMueHOCmMU 2eH08 npokapuom, onepoi, 3. Peaynsayus akmusHocmu 2eHo8 2yKapuom.
CmpyxkmypHas yacms 2ena. Pecynamopuas uacme 2ena; 4. Ilpoyeccune PHK; cnaaii-
cume u e2o euowvl. buonoeuueckuii cmvicn u 3uavenue; 5. Mexanusm obecneyenus cum-
me3a Oenka; Mpauciayus, ee CYWHoOCmov u mexauwusm, cmadburvnocms uPHK u xon-
mponb IKcnpeccuu 2eHos. KpoMe TOro, B JaHHOM paszJielie pacCMaTPUBAIOTCS ajro-
PUTMBI pEILICHUsI 3a/1a4, C KOTOPBIMHU paHee oOydaromuecs: He ObUTA 3HAKOMBI U KOTO-
pbl€ BKIIFOYEHBI BO BTOPYIO 4acTh EI'D, BbIAEneHO 3 yaca Ha aJifCOPUTM PEIICHUS 3a-
J1a4 110 MOJICKYJIIpHOW OMOJIOTHH.

[Tpu m3ydyeHun cTpoeHuss U (QYHKIHMH KJIETOK BBOISTCS TaKU€ TEMbI YPOKOB Kak:
1. Hapywenusa unmencugHocmu KiemouHo20 pazmMHOMCeHUs: U 3a001e6aHUs Yen08eKa
U JHCUBOMHBIX: MpoghuyecKue s36bl, 00OPOKAUECMBEHHbIE U 3I0KAYECMBEHHbIE ONYXO0-
au u op. 2. Kuznennwiti yuxin kiemxu. Ilonsmue o kiemounou pecenepayuil.

B paznen «MaauBuayanbHOE pa3BUTHE OPraHW3MOBY» BBEJCHA KaK OT/ACJIbHAs TeMa
ypoka «Hcmopus pazeumus sxcusomuvixy K. M. Bapa u yuenue o 3apooviuiesblx nu-
cmkax. deomoyuonuasn smopuonocus (pabomst A. O. Kosanescxoeo, U. U. Meunuxosa
u A. H. Cesepyosa.) CoepemenHvle npeocmasierus o 3apoobluiessblx aucmrax. [lpun-
Yunwvl pazeumus 6€CNO360HOYHLIX U NO360HOYHBIX HCUBOMHBIX ).

B paznen «9BontonnoHHoe yueHue» aodaiieHa tema 1. @opmuposanue CTO;

2. OmHocumenvHulll xapakmep npucnocooleHHOCMU OPSAHUIMOS.

B pasnen «Pa3Butue opranu3moB» 100aBJICHBI TeMBI YPOKOB: 1. OcHogHble 3mansi

pazsumus pacmenuti. 2. OCHO8Hble IManvl pazsuUmMusl HCUBOMHbIX. 3. I60a0YUsL NPU-

MAMmMaoe.



B paznen «B3aumooTHOIIeHHs opranu3Ma u cpebl. OCHOBBI 3KOJIOTHNY 100aBIICHBI
Takue TeMbl Kak: 1. Kpyeosopom 600wi, 2. Kpyeoeopom azoma, 3. Kpyeosopom cepul u
Gocopa. 4. Bzaumoomnowenus opeanuzma u cpeowl. Yuenue B.H. Cyxauesa o 6uo-
2e0YeHo3ax.

B pasnene «buocdepa u yenoBek» KOJIMYECTBO YacOB yBenudeHo 1018 4 u nobas-
JICHBI TaKWE TeMbI YPOKOB Kak: 1. Yuenue B.U. Bepuaocxoeo o noocghepe. Anmpono-
yenosvl, 2. [Ipupoonsie pecypcul: Heucuepnaemvle U UX OMHOCUMENbHAA Heucyepnae-
mocmuy, 3. Hcuepnaemwvie pecypcol: 60300HO08NAeMble U  HEBO300HOBIAEMbIE,
4.Ilocneocmsus Oelicmeust X035UCMBEHHOU 0esImebHOCMU 4ello8eKa Ol OKPYHCato-
weti cpeovl. 3azpssHenue 8030yXa, NPeCcHvblX U MOPCKUX 800, 5. AHmMponoceHHble ume-
HeHusl nousvl, 6. Bauanue uenosexa Ha pacmumenbHwill U HCUBOMHbIL Mup, 7. Paduo-
aKmugHoe 3azpsi3HeHue ammocgepul.

MecTo yueOHOro npeaMera B yueOHOM IJIaHe

VY4eOHbIN TJ1aH Ha U3Y4YeHHE Kypca OUOJIOrMU Ha YriayOJIe€HHOM YPOBHE OTBOJHUT
204 yaca, u3 Hux B 10 knacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca
(3 gaca B HezemIO).

O0meyuyeOHbIe YMEHUS, HABBIKH U CIIOCO0ObI 1eATEJIbHOCTH

PaGouast mporpamma mpemycmaTpuBaeT (GOpMHpPOBAHHME y OOydYaromuxcsi oOrie-
Y4€OHBIX YMEHUM U HABBIKOB, YHUBEPCATbHBIX CIIOCOOOB AEATEILHOCTH U KIIFOUEBBIX
KOMITeTeHIIUM. B 3TOM HampaBieHUu mpuopuTeTaMu s yueOHoro npeamera «buo-
JIOTUS» Ha YPOBHE CpeHEro oOuiero oOpa3oBaHUs MpU YriayOJeHHOM HU3YYEHHUH SIB-
JSOTCS: CpaBHEHUE OOBEKTOB, aHAJIU3, OLIEHKA, PEIICHHUE 3a/]ad, CaMOCTOSTENbHbIN
MOMCK WH(pOpMAIUH.

COIAEPKXAHUE KYPCA
YIJIYBJEHHBIN YPOBEHD. 10 KJIACC
(3 u B Heaero, Bcero 102 4)
Beenenue (1 4)
Mecto kypca «O01mast OMONIOTHs» B CUCTEME €CTECTBEHHO-HAYYHBIX TUCIUTUINH, a

Takke B Omosjorndeckux Haykax. llemn u 3amaun Kypca. 3HaueHne mpeaMera s mo-
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HUMaHHUS €IMHCTBA BCETO >KUBOTO M B3aMMO3aBUCHMOCTH BCEX 4acTeil Omocdepsl
3emuin. buonorus kak Hayka; IpeIMeT U METOJibl u3yueHus B Ouosioruu. O01mas 6uo-
JIOrus - NUCLUMIUIMHA, W3YYarollas OCHOBHBIE 3aKOHOMEPHOCTH BO3HMKHOBEHUS, pas3-
BUTHS U MOAJEpKaHuUs KU3HA Ha 3emute. OOmias OMoorus Kak OJMH U3 UCTOYHHUKOB
(dbopMHUpOBaHUS TUATEKTUKO-MAaTEPUATUCTHUYECKOT0 MUPOBO33peHus. OO01ednoaoru-
YECKHE 3aKOHOMEPHOCTH - OCHOBA PALMOHAIBHOIO MPHUPOJIOINOJIB30BAHUS; COXpaHe-
HUE OKpY’Karoliel cpebl; THTEHCU(UKAIIMN CETbCKOX035MCTBEHHOIO MTPOU3BOJICTBA
U COXpaHEHHs 3/10pOBbs 4denoBeKa. CBs3b OMOJOTMYECKHX IUCUUIUIMH C JPYTHMMHU
HayKaMHU (XxuMuen, pusukoi, reorpadueit, acTpoHOMUEN, HCTOpUel u ap.). Pons 6uo-
JoruY B (POPMUPOBAHUM HAYUHBIX MIPEACTABICHUIM O MUDE.

Pa3znen 1. BBenenue B 0uosioruto (4 4)

Kusnp kak (opma CylmIeCTBOBAHUS MAaTEpPUU; OINPEHACICHHS TOHATUSA <GKU3HBY.
YpoBHU OpraHu3anuy KUBOM MaTEPUU U MPUHIUIIBI UX BBIICICHUS; MOJICKYJISAPHBIM,
CyOKJIETOUHBIN, KIETOYHBIM, TKAHEBBIA U OpPraHHBIA, OPraHU3MEHHBIN, TOMYJISIUOH-
HO-BUJOBOM, OMOIIEHOTUYECKUI U OMOCEPHBIN YPOBHU OpTraHU3AINH KUBOTO.

EAMHCTBO XMMHMYECKOTO COCTaBa KMBOW MaTe€pUH; OCHOBHBIEC T'PYIITbI XUMHUYECKHUX
AJIEMEHTOB U MOJIEKYJI, 00pa3yrolue K1uBoe BemiecTBo duocdepsl. Knerounoe crpoe-
HUE OPraHu3MOB, Hacenusronmx 3emito. OOMeH BemiecTB (MeTaboInu3M) U CaMOpery-
JSUMA B OMOJIOTHYECKUX CHCTEMaX; MOHATHE O TOMEOCTa3€e KaK yCIOBHH CYyIIECTBOBA-
HUs KUBBIX crcTeM. CaMOBOCIIPOU3BEACHHUE; HACIEACTBEHHOCTh U N3MEHYMBOCTh KaK
OCHOBA CYIIECTBOBAHUS KUBOW MaTEPUH, UX MPOSIBIICHUS HA PA3JIUYHBIX YPOBHSX OP-
raHuzanuu kuBoro. Poct u pazsutue. Paznpaxxumocts; HopMbl H30UpaTEIHHON peak-
I OPraHU3MOB HA BHEILIHUE BO3CHCTBUs (0€3yCIOBHBIE M YCIOBHBIE pedIIeKChI;
TaKCHUChI, TPOMU3MbI U HACTHH). PUTMUUYHOCTBH MPOLIECCOB KUZHENEATEILHOCTH; OHO-
JIOTUYECKUE PUTMBI U UX aJalTUBHOE 3HaYeHUe. JMCKPETHOCTh >KUBOTO BEUIECTBA U
B3aMMOOTHOIICHUE YaCTH U LIEJIOr0 B OMocHcTeMaxX. DHEPro3aBUCUMOCTb KUBBIX Op-

raHU3MOB; (POPMBbI TOTPEOIEHUS SHEPTUH.



Paznea 2. [Ipoucxo:kaeHue U HaYaJbHbIE 3TANbI PA3BUTHA KU3HM HA 3emiie (8
1)

Mudonorudyeckue mpencraBieHus. llpedcmasnenus Apucmomens, Omnedoxkia u
opyaux aHmuyHwlX yyenvix. llepBble HayyHbIE TMOMNBITKU OOBSICHEHUS CYIIHOCTH U
npoiecca BO3HUKHOBEHU Ku3HU. OnbiTel @. Penu, B3risiasl Y. ['apses, /. Huarema;
skcnepumeHnTsl JI. Ilacrepa. Teopun Beunoctn xus3Hu ['. Puxrtepa m apyrux ydeHsIx
(I'. T'enpmronsi, I'.'Tomcon, Appennyc, Il.JIazapeB). Martepuanuctuueckue mpe-
CTaBJICHUS] O BO3BHUKHOBEHUU KWU3HU Ha 3emiie. [Ipenocbuiku BO3HUKHOBEHUS KU3HU
Ha 3emJie: KOCMUYECKHE U IUIAHETAPHBIC MPEANOCHUIKN; XUMUYECKUE MPEANOCHIIKI
ABOJIIOLIMM MATEpUM B HANPABICHUU BO3HUKHOBEHHS OPraHMYECKHUX MOJIEKYJ: Mep-
BUYHAs aTMocdepa U SBOJIIOIHUS XUMUYECKUX 3JIEMEHTOB, HEOPraHUYECKUX U OpTraHu-
YECKUX MOJIEKYJI Ha PAaHHUX 3Tanax pa3BUTHS 3EMIIU.

CoBpeMeHHbIE TIPE/ICTABICHUS O BO3HUKHOBEHUU KU3HH; 632715061 J. Ildnrozepa,
LDic. Dnnena. Jeonoyuss Xumuueckux snemeHmos 8 Kocmuieckom npocmparcmee. Q6-
paszosanue nianemuuvlx cucmem. Ilepsuunas ammocghepa 3emau u xumuueckue npeo-
NOCHIIKU BO3HUKHOBEHUSA Jicu3Hu. Hcmounuxku snepeuu u eospacm 3emau. Ycnosus
cpeowvl Ha OpesHell 3emne; Teopuss A. M. Onapuna, onwitel C. Munnepa. Xumuueckas
asoatoyus. Hebuonocuueckuii cunmes opeanudeckux coeounenuu. Tepmuyeckas meo-
pus. Teopus aocopoyuu. 3nauenue padbot C. Dokca u J[x. bepnana. Huzkomemnepa-
mypuas meopus K. Cumonecky u @. [lenewa. KoaniepBaTHble Karid U UX 3BOJIOLIUSL.
Teopuu nmpoucxoxaeHus: mpotToduonoauMepoB. CBOMCTBA KOAIIEPBATOB: PEaKIUu 00-
MEHa BEIIEeCTB, camoBocIpousBeaeHue. [/ unomesa mupa PHK. DBomonus npoToou-
OHTOB: (hOPMHUPOBAHNE BHYTPEHHEU CPEIbl, MOSBJICHUE KaTaIu3aTOPOB OPTraHUIECKOM
MIPUPOJIBI, DBOJIIOIMS SHEPIETUYECKUX CUCTEM U MeTab0JIM3Ma; BOBHUKHOBEHHUE TeHe-
THUYECKOTO KOJIa.

Bosnuxnogenue snepeemuueckux cucmem: ponv nupogocghama. Obpazosanue no-
JIUMEpPO8, 3HaueHue Hecneyupuueckou Kamauiumuieckou aKkmueHOCmu NOIUNenmu-
006. Cosepuiencmeoganue memadoruveckux peakyuu. Polb 3HEPTHUU COTHEYHOTO

CBC€TAa, BOBHMKHOBCHHUC (bOTOCI/IHTeC:‘oa.



HauanbHble 3Tanbl Onosiorudeckon Botonuu. [Ipokapuotuueckue kiaetku. Teopus
CUMOUO2EHEeMUYECKO20 NPOUCXOHCOCHUS IYKAPUOMULECKOU KIeMKU U ee 00KA3amelb-
cmea; BOSHUKHOBEHHE (DOTOCHMHTE3a, 3YKApHOT, MOJIOBOTO MpoIlecca 1 MHOTOKIIETOY-
HOCTU. Teopuu npoucxoxicoenus: MHO2OKIemounvlx opeanuzmos (J. Iexkenv, U. U.
Meunuxos, A. B. Hseanos).

3auerHoe 3ansaTHe (14)

Pa3znen 3. Yuenue o kierke (39 4)

DneMEeHTHBIN COCTaB JKUBOTO BeliecTBa 6uocdeprl. PacnpocTpaHeHHOCTh 3JIeMEH-
TOB, UX BKJIaJ B 00pa30BaHUE KUBOW MaTEpUH U OOBEKTOB HEXKMBOU MPUPObl. Mak-
PODJIEMEHTHI, MUKPOAJIEMEHTHI;, UX BKJIAJ B 00pa30BaHME HEOPTraHUYECKUX U OpPTraHU-
YECKHUX MOJIEKYJI )KMBOro BenlecTBa. HeopraHnuyeckne MoJeKysbl )KUBOTO BEUIECTBA.
Boga, ee xumMHuueckre CBOMCTBA M OMOJIOTMYECKasi POJib: PACTBOPUTEIL TUAPODUIIE-
HBIX MOJIEKYJI, CpeJia MPOTeKaHUs OMOXMMUYECKHUX TpeBpalleHuid. Poib BOABI B KOM-
MapTMEHTAIM3ALUA U MEXMOJICKYJISIPHBIX B3aUMOJICUCTBUSIX, TETUIOPETYJIAUS U Ap.
Conm HEeOpraHMYECKUX KUCJIOT, UX BKJIAJ B 00ECIIEUEHHE MPOIECCOB KU3HEACATETb-
HOCTHM M MOJJEp’KaHue romeocras3a. Pojib KATUOHOB U aHMOHOB B 00ECIIEYEHHH MPO-
L[ECCOB >KU3HEAEATENbHOCTU. OCMOC U OCMOTHYECKOE JABJIECHUE; OCMOTUYECKOE IO-
CTYILJIEHHUE MOJIEKYJI B KIIETKY. by(epHbie cCTeMbl KIIETKH U OpraHu3Ma.

Opranuyeckue MoJieKyJibl. buonorndeckue noaumepsl — Oenku. CTpyKTypHas op-
raHu3anus MoJieKys Oelika: TepBUYHAS, BAPUAHTHI BTOPUYHOM, TPETUYHAS U YETBEP-
TUYHAS; XUMUYECKHUE CBSI3U, UX ylepkuBaromue; goaroune. CBONUCTBAa OEIKOB: BOJO-
PacTBOPUMOCTb, TEPMOJIAOUIILHOCTh, MTOBEPXHOCTHBIN 3apsil U JAPYTHUE; JCHATYypalus
(oOpatumast u HeoOpaTuMasi), peHaTyparusi — OMOJOTUYECKUNA CMBICI U TPAKTHYE-
ckoe 3HaueHue. OyHKIMU OEJIKOBBIX MOJIEKYJ. buonorndeckue karaiu3aTopsl - Oel-
KM, UX KJaccu(uKalus, CBOMCTBA U poJib B 00ECIEYEHUH MPOLECCOB KUZHEEATEb-
HOCTU. Pezynamopnas u uH@OpMAYUOHHO-KOMMYHUKAMUBHASL POb DENK08, MpAaHC-
nopmuvie u 0gueamenvusle OeaKu, aumumend. YTIEBOJbl B )KU3HU PACTEHUM, )KUBOT-
HBIX, TPUOOB U MUKPOOPTraHu3MoB. CTPYKTYpHO-(PYHKIIMOHATBHBIE OCOOCHHOCTH Op-

raHn3alvi MOHO- 1 AUCAXapHUAO0B. CTpOGHI/Ie 1 OMosornyeckas PoOJib 6I/IOHOHI/IMepOB -
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noyicaxapuaoB. [loaucaxapuobvl 8 HcUHU PACEHULL, HCUBOMHBIX, 2PUDOS U MUKPOOD-
2AHUBMOB, CMPYKMYPHASL OP2AHU3AYUSL NOIUCAXAPUOOS, CBOUCMBA U (DYHKYUU NOAU-
caxapudog. JXupbl - OCHOBHOW CTPYKTYPHBI KOMIIOHEHT KJIETOUYHBIX MEMOpaH U ucC-
TOYHHK dHepTrH. OCOOCHHOCTH CTPOCHHUSI YKUPOB U JIUTIOUIOB, JSKAIINE B OCHOBE UX
(YHKITMOHATBLHON aKTUBHOCTH Ha YPOBHE KJIETKHM M IIEJIOCTHOTO opraHu3Mma. Poib
JHCUPOB 8 IHCU3HU PACEHULL, HCUBOMHDBIX, 2pUbO8 U MuKpoopanuzmos .HykIienHOBbIC
kuciotel. JIHK. Mctopust uzyuenus. CtpoeHue U ypoBHU opraHuzaiuu. buonorude-
ckast ponb. CTpykTypa NOJMHYKICOTHUAHBIX LENEH, MPaBUIO KOMILUIEMEHTAPHOCTH;
npasuno Yapeagpga, neoitnas cnupansb ([x. Yorcon u ®@. Kpuk); reHeTuueckuii Ko,
cBoiicTBa kona. [ en: cmpykmypa u @yuxyuu. I'enom. I'envi, kooupyrouwue PHK, mo-
ounvHvle cenemuyeckue nemenmsl. Penynnukanusa [IHK, nepenaua HacienctBeHHON
uH(popmanuu u3 nokosieHus B nokoienue. PHK, ctpykrypa u dynkuun: nndopmanu-
OHHBIE, TPAHCIIOPTHBIE, pUOOCOMAIIBHBIE, PETYISTOPHBIE. «Mable» MOJEKYJIbl U UX
poJib B OOMEHHBIX Mpolieccax. BUTaMUHBI: CTpOEHUE, UCTOYHUKHU MOCTYIUJICHUS,
¢bynkuuu B opranuzme. OnpeeneHne HyKJIeOTHIHBIX TOCIe0BaTeIbHOCTEH TeHOMOB
pacTeHuid M KUBOTHBIX. ['eHOM 4YenoBeka. ['eHeTMueckas MHKEHEPHs: T'€HOJIUArHO-
CTHKa M TeHOTeparnus 3a00JI€BaHU YeI0OBEeKa U YKUBOTHBIX.

JlaGopaTopnas padora 1. depmeHTaTUBHOE pacUIEIJIEHUE MEPEKUCH BOJIOPOJa B
TKaHAX opranu3Ma. OnpeneneHue Kpaxmana B paCTUTEIbHbBIX TKaHSIX.

Pemenue 3aga4 no MoJiekyJasipHou omosiorun (24). 3auernoe 3anstue (14)

COBOKYITHOCTh PEaKIMii OMOJOTUYECKOTO CHHTE3a - TUIACTUYECKH OOMEH, Win
aHabonm3M. Pecynayus akmueHocmu 2eHO8 NPOKAPUOM, ONEPOH: ONEPOHbL UHOYVYU-
benvHble U penpeccubenvHuvle. Pecynayus akmuenocmu eenos sykapuom. Cmpykmyp-
Has yacmo eena. Peaynamopuasn wacmo cena: npomomopul, SHXAHCEPDLL U UHCYIAMODDL.
[lepenaua HaciencTBeHHOM HMHGOPMAIMK W3 sApa B LUTOILIA3MY; TPAHCKPUIIIHUS,
mpanckpunyuontnvle axmopwvl. Cmpykmypa JHK-ceazvisarowux benxos. Ilpoyec-
cune PHK; cnaaticune, anoemepuamugHwlli Cnaauicute, OUoi02uieckull CMulCl1 U 3Have-
Hue. Mexanusm obecneuenus cummesa OenKa, MpaHCIAYUs, ee CYWHOCMb U Mexda-

HU3M, cmabunvrnocmes UPHK u KOHmMpOJIb IKCNpeccuu ceHoe. Kamanumuueckuii xa-
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pakmep peaxyuii oomena sewecms. Peanuzayusa nacieocmeennou ungopmayuu. ouo-
Jlo2u4ecKull cunmes 6eiKo8 u Opy2ux OpeanudecKux MoJeKy 8 KiemKe.

DHepretudeckuii oOMeH; cTpykTypa u QpyHkiuu ATD. Dtansl sHEpreTH4eckoro 0o-
MeHa. ABTOTpO(HBIN U TeTepoTpOodHbIN THIBI 0OMeHa. AHa3poOHOE U a’poOHOE pac-
IIETIJICHUE OPraHUYECKUX MOJIEKYI. [1oAroToOBUTENBHBIN 3Tall, pOJib JIU30COM; HEMOJI-
Hoe (OeckuciopoaHoe) paciiervienne. [loaHoe KHUCIOpOIHOE OKHUCIEHHUE; JIOKaIn3a-
1S TIPOLIECCOB B MUTOXOHApUsAX. ConpsKeHUE pacIIEIICHUs TIIIOKO3bl B KIIETKE C
pacnagom u cuHte3oM AT®. Komnapmmenmanuszayus npoyeccog memabonusma u
JIOKanu3ayus cneyuguueckux epmenmos 6 mMemopanax OnpeoeneHHvlX KiemouyHbIX
cmpykmyp. [lonamue o comeocmase; NPUHYUNbl HEPEHOU U IHOOKPUHHOU peSyaayuu
npoyeccos npespawjenusl 6eujecme U SHepeUull 8 Kiemke.

Bunpl nnactua; X cTpykTypa U GyHKIHOHAIbHBIE 0cOOeHHOCTH. DOTOCHHTES; CBE-
ToBas (paza M OCOOEHHOCTHM OpraHM3alUU THJIAKOUAOB I'paH, dHEPreTUyecKas LEH-
HOCTh. TeMHOBast aza (oTOCHHTE3a, IPOLECCHI, B HEM MPOTEKAIOIINE, UCIOJIb30Ba-
HUE dHEPTUn. Tunvi homocunmesa u UCMOYHUKU 8000POOA 051 0OPAZ08AHUSL OP2AHU-
Yeckux MOJIeKyJl, peakyuu c8emosol U meMHo80U gazvl homocunmesa. XeMOCUHTES.

3auerHoe 3ansaTue (14)

[IpenmMer u 3agaun UUTOJIOTUU. MeTO/bI U3yUEHUS! KIETKU: CBETOBAsI U AJIEKTPOH-
Hasi MUKPOCKOIHUS; OMOXMMHUYECKHEe W MMMYHOJIOTUYECKHE MeToJbl. J[Ba Tuma Kie-
TOYHOM OpraHu3aluu: NPOKAPUOTUYECKUE U SYKAPUOTUUECKHE KIIETKH.

[MapctBo IIpokapHuoThl; cUCTEeMaTHKa U OTAEIbHbIE MPEIACTABUTENU: LHaHOOAKTe-
pun, OakTepuu W MHKoIIa3Mbl. DopMa W pa3Mepbl MPOKAPUOTUYECKUX KIIETOK.
CrpoeHue nuToria3Mbl OaKTepUaIbHON KIETKH; JOKaIu3alus (pepMEeHTHBIX CUCTEM U
opraHu3zaius MetaboJyiu3Ma y nMpokapuoT. ['eHeTnueckuii anmapaTt O0akTepuil; 0coOOeH-
HOCTH peajiM3allii HacyieCTBeHHOW HH(opManuu. OCoOOEHHOCTU KU3HEAESTebHO-
cTu OakTepuil: aBTOTpo(dHBIE U TeTepoTpodHBIe OaKkTepun; adpoOHbIE U aHAIPOOHBIC
MUKpoopranusMbl. CriopooOpa3zoBaHue U €ro Ouosiornyeckoe 3HaueHue. Pa3mHoxe-
HUE; 101080l npoyecc y bakmeputi, pekomounayuy. MecTo u poib IpoKapuoT B OHO-

OCHO3ax.
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[{uTonnazMa 3yKapuoTUYECKON KIIeTKU. MeMOpaHHbBIN MPUHIUI OpTraHU3aIluu Kie-
TOK; CTpO€HHE OMOJIOrMYecKoil MeMOpaHbl, MOPQoJIOTUUECKHEe U (DYHKIIMOHAIbHbBIE
0COOEHHOCTH MeMOpaH pa3iuYHbIX KIETOYHBIX CTPYKTYp. OpraHesuibl [MUTOIIA3MBbI,
uX CTpyKTypa u QyHkiuu. HapyxHas nuromnazmMatndyeckas MmemOpaHa, SHAOIIa3Ma-
TAYECKasl CETh, anmapar ['oJIbJKU, JIN30COMBI;, MEXAHU3M BHYTPHUKIECTOYHOTO IHIIE-
BapeHUs. MUTOXOHAPHUH — SHEPIreTUYECKUE CTAHIUU KJIETKHA; MEXAaHNU3MBbI KJIIETOYHO-
ro JpixaHus. PUOOCOMBI M UX ydacTue B Ipolieccax TpaHCHsuuu. KiaeTouHbl HeHTp.
OpraHoupl IBHKEHUS: )KTYTHUKU U pecHUYKH. [luTockener. CnenuanbHble OpraHou-
Ibl LUATOIIA3MBbI: COKPATUTENIbHBIE BAaKyOJId WU JAp. B3auMoAenCcTBUE OPraHOWIIOB B
o0ecreueHny IpoLeccOB MeTaboIM3Ma.

KilerouHoe sAapo - LWEHTP YNPAaBICHUS KU3HEACATEIBHOCTBIO KIETKU. CTPYKTYypbI
KJIETOYHOTO sJpa: siepHas o00JI0YKa, XpOMAaTHH (FE€TEPOXPOMATUH M 3yXPOMAaTHH),
Anpelko. Kapuormiasma; XUMUYECKANA COCTaB M 3HAYEHUE ISl KU3HEAEATEIbHOCTH
anpa. IuddepenunanbHas akTUBHOCTb T€HOB; YXPOMATHH. XpOMOCOMBbI. CTpyKTypa
XPOMOCOM B pa3JIMYHbIC NIEPUOb] KUZHEHHOIO LIMKJIA KJIETKH; KAPUOTHIIL, IIOHATHE O
TOMOJIOTHYHBIX XpOMOCOMax. JIMTIIIOUIHBINA U TarjIONAHBIN HAOOPBI XPOMOCOM.

Hrorosblii KOHTPOJIb (19)

Knetkn B MHOrokiaeroyHoM opranuszme. lloHstue o audgepeHuUpoBKe KIETOK
MHOTOKJIETOYHOTO Oopranu3mMa. JKU3HEHHbIN LIUKJI KJIETOK. TKaHu opraHu3Ma ¢ pa3Hoi
CKOPOCTBIO KJIETOYHOTO OOHOBJICHHS: OOHOBIISIIOIIMECS, PACTYIIME U CTAOUIIBHBIC.
Pa3smHoxkenne kieTok. MuTOTHYECKH TWKI: WHTepdaza — Mepuoj MOATOTOBKHU
KJIETKU K AeneHuto, penymukanus JIHK; muros, ga3zpl MuToTHUECKOrO NEIeHUs U
npeoOpa3oBaHusl XpOMOCOM B HUX. Mexanuzm obpazosanus eepemena 0elenus u pac-
X0JHCOeHUST OOUEPHUX XPOMOCOM 8 aHnaghaze. buonsornueckuit cMpicii MuTo3a. broso-
rM4ecKoe 3HaueHne MUTO3a (0ecronoe pa3MHOKEHUE, POCT, BOCIIOJHEHUE KIETOYHBIX
noTeps B (PM3HOJIOTMUECKUX M MATOJOTHMYECKHUX YCIOBUSAX). Pezynsayusa ocuszHenHo2o
YUKIA KNeMKU MHO2OKIEMOYH020 opeanuzma. Paxmopwsl pocma. 3anpocpammuposan-
Has K1emouHas cubenv - anonmos; pea2yiayusi anonmosa. 1IoHATHE O pereHepauuu.

HapymeHuﬂ UHMEHCUBHOCMU KIEeMOUYHO2cO0 PASMHONCEHUA U 3a00/1e6aHUsL Yelo8eKd U
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HCUBOMHBIX: MpoghuyecKue s368vl, 00OPOKAUECmMEEeHHbLE U 30OKAYECMBEHHbIE ONYX0.U
u op.

Oco0eHHOCTH CTPOEHUSI PACTUTENBHBIX KIIETOK; BaKyOJH M IUTacTuibl. Bumbl mia-
CTH]; UX CTPYKTypa M (yHKIMOHaIbHbIE 0coOeHHOCTH. KiieTounas crenka. OcobeH-
HOCTH CTPOCHHS KJIETOK rpuOOB. BritoueHus1, 3HaueHue 1 posib B MeTad0IM3Me Kile-
TOK

Kiierounas Teopusi cTtpoeHusi opranu3mMoB. VMcTopust pa3BUTHS KIETOYHOM TEOPUU;
pabotel M. Illneiinena, T. llIsanna, P. bpoyna, P. BupxoBa u apyrux ydensix. Oc-
HOBHBIE TIOJIOYKEHHSI KIIETOYHOM TEOPHUH; COBPEMEHHOE COCTOSIHUE KJIETOUYHOU TEOPUH
CTPOEHHUS OPTraHW3MOB. 3HAYEHHUE KJIECTOYHON TEOPUH JJIsi Pa3BUTHsI OUOJIOTHH.

Bupycsl - BHYTpUKIETOYHBIE MAPA3UThl HA TEHETUYECKOM YPOBHE. OTKPBITHE BUPY-
COB, MEXaHM3M B3aUMOJEHCTBUS BUpPYCa U KIETKH, MH()EKIMOHHBIA Tpouecc. BepTu-
KaJIbHBI U TOPU30HTAIBHBIN TUIT TIEpeIadyl BUPYCOB. 3a00s1eBaHuUs )KUBOTHBIX U pac-
TEHUM, BbI3bIBa€Mbl€ BUpYycaMH. BupycHbie 3a00€BaHus, BCTPEUAIOIIUECS Y YEIOBe-
ka; rpunt, renatut, CITN]. bakrepuodaru. [Ipoucxoscoenue supycos. Mepor npogu-
JIAKMUKU PACNPOCMPAHEHUs] BUPYCHBIX 3a00.1€6aHUII.

JlaGopaTopHas pabdora 2. M3ydeHue CTpOEHUS] pACTUTEIBHON U KUBOTHOM KIIETKU
o1 MUKpockoroM. HaGmroaeHue 3a ABMKEHUEM ITUTOILIA3MBI.

HUroroseblii KOHTPOJIb (19)

Paznen 4. Pa3amHokenne oprann3Mos (54)

®opMbI 6€CTIONOT0 Pa3MHOXKEHHS: MUTOTHYECKOE JIeTIEHNE KIIETOK OJHOKJICTOYHBIX;
cropooOpa3oBaHue, MOYKOBAHUE Y OJHOKIETOYHBIX U MHOTOKJIETOUHBIX OpPraHU3MOB;
BET€TATUBHOE PA3MHOXXECHHUE. DBHOJIOTMYECKUI CMBICI W JBOJIOLMOHHOE 3HAYCHUE
Oecniosioro pazMHoxkeHus. [loJoBoe pa3sMHOKEHHE PACTEHUM U )KMBOTHBIX; OMOJIOTH-
yeckuit cMbici. ["'amerorenes. [lepuoapl 00pa3oBaHusI MOJIOBBIX KJIETOK: Pa3MHOXKEHUE
u poct. Ilepunon cospeBanus (Metio3); mpodasa-1 1 mporeccsl, B Hell IPOUCXOISIITNE:
KOHBIOTAIMs, KPOCCUHTOBEp. MexaHu3M, reHeTUYeCKrUe MOCIENCTBUS U OMoJorhye-
CKHII CMBICT KPOCCHHIOBepa. buonormueckoe 3HaueHHE U OMOJIOTUYECKUN CMBICT

Mmerio3a. [lepuon GopmupoBaHus MOJOBBIX KJIETOK; CYIIHOCTh M OCOOCHHOCTH TEYe-
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Husl. OCOOCHHOCTH criepmaToreHe3a M oBoreHeza. OceMeHEeHHe U OIUIOI0TBOPEHHE.
Momno- 1 nonucnepmusi; bruojgornyeckoe 3Hauenue. HapyxHoe u BHyTpeHHEE OILIO0-
TBOpenue. [lapreHorenes. DBOMIOIMOHHOE 3HAUCHHUE TTOJIOBOTO PA3MHOXKEHUS.

3auetrHoe 3ansaTHe (14)

Paznen 5. UnauBuayajabHoe pa3Butue opranuzmos (134)

Hcmopus pazeumus socusomnvix K. M. Bapa u yuenue o 3apooviuievix JUCHKAX.
Deonroyuonnasn smopuonoaus, pabomol A. O. Kosanesckoco, U. U. Meunuxosa u A. H.
Cesepyosa. CospemeHnble npeocmasieHus o0 3apoovluiegvlx aucmax. llpunyunovi
paseumusi 6€CnO360HOYHBIX U NO360HOYHLIX HCUBOMHBIX. THIIBI SIMIEKIETOK; MOJISp-
HOCTb, PaCTIPE/ICIICHHE JKEJITKa U TeHETUUECKUX JeTepMUHaHT. O00JIOUKY fifl1a; aKTH-
BaIlUsl OIUIOAOTBOPEHHBIX SUIEKICTOK K pa3BUTUIO. OCHOBHBIE 3aKOHOMEPHOCTHU
OpOOJICHUS], MOMUNOMEHMHOCMb O1acmomepos; 00pa30BaHUE OJHOCIOMHOIO 3apo-
Jblla — OnacTyibl. [acTpymsiius; 3aKOHOMEPHOCTH 00pa30BaHMs JBYCIOWHOTO 3a-
poAbIllIa — TacTpyJibl. 3apOJIbIIIEBbIE JIUCTKUA U UX AayibHeHas quddepeHupoBKa;
20MOoN02Usl 3apoobluiesblx ucmkos. [lepBUUHBIN OopraHoreHe3 (HEHPYIsAIus) U Jallb-
Helmas nuddepeHIMpoBKa TKaHEH, OPraHoB U cUCTeM. Perymisuus sMOprOHaIBHOTO
pa3BUTHUSI; JETEPMUHALIMS U IMOPHOHAIbHAS UHAYKIUA. [ enHemuueckuti KOHMpPOJb
pazeumusi. Ponb HEPBHOW U SHIOKPUHHOM CHUCTEM B 00€CIEUEHUU IMOPHUOHAILHOTO
pPa3BUTHSI OPTAaHU3MOB. 3aKOHOMEPHOCTHU TMOCTAIMOPHUOHAIBHOTO TEPUOAA PA3BUTHSL.
[Ipsimoe pa3BuTHE; NOPENPOAYKTUBHBIN, PENPOAYKTUBHBIM M ITOCTPENPOIYKTUBHBIN
nepuobl. Hempsimoe pa3BuTHE; TOJHBIN W HEMOJIHBIM MeTamop(do3. bruonornueckuit
CMBICH pa3BuUTHs ¢ MeTamopdo3oMm. CTaauu MOCTIMOPHUOHAIBLHOTO Pa3BUTHUS MPU He-
MPSIMOM Pa3BUTHH (JIMYMHKA, KyKOJIKA, UMMaro). CTapeHue u cMepTh; OMOJIOTHS TPO-
JOJDKUTEIIBHOCTH JKU3HU.

CxocTBO 3apobliiel U SMOpUOHaAIbHAS AUBEPIreHIMs Npu3HakoB (3akoH K. bapa).
buorenernueckuit 3akon (3. ['ekkens u K. Mromnep). Paboter akagemuka A. H. Ce-
BepIoBa 00 3MOPHOHAILHON M3MEHYMBOCTH (M3MEHYMBOCTh BCEX CTAJUN OHTOIEHE3A;

KOHCCPBATUBHOCTb PAHHHUX CTaI[I/Iﬁ 3M6pI/IOHaJ'H)HOFO pa3BUTHA; BOBHUKHOBCHHUC H3-
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MEHEHHI KakK MpeoOpa3oBaHWW CTaauil pa3BUTHA U IOJHOE BBINAJAECHUE MPEIKOBBIX
IIPU3HAKOB).

Ponp dakTopoB okpyKaromiei cpeapl B dIMOPUOHATBHOM U TOCTIMOPHOHAITBHOM
pa3BuTHH opranusma. Kputuueckne nepuonasl pa3Butus. BivsHue n3MEHEHH TOMEO-
CTaza OpraHrM3Ma MaTepy U IUI0JIa B PE3YJIbTAaTE BO3IAECHCTBUS TOKCHYECKHUX BEILIECTB
(TabayHOTO JBIMA, ATKOTOJISI, HAPKOTHUKOB U T. J.) Ha X0 YMOPHOHATILHOTO U IMTOCTIM-
OpHUOHATBHOTO MEPUOAO0B PA3BUTHS (BPOKICHHBIE YPOJICTBA).

buonornueckoe 3HaueHUE ABOMHOIO OIUIOAOTBOPEHUS. DMOPHUOHAIBHOE Pa3BUTHE;
JICJIEHHE 3UTOThI, 00pa3oBaHUE TKaHEW M OpraHoB 3apojsbima. [locTamOpuoHabEHOE
passutue. [Ipopacranue cemsiH, nuddepeHIpoBKa OpraHoB U TKaHEeW, popmMHUpoBa-
HUe T0OEroBOil 1 KOPHEBOM cucTeM. Perynsuus pa3BUTHS pacTeHUN; PUTOTOPMOHBI
Bunapl perenepanyu: BHYTPUKIIETOUHAS, KJIETOYHAsA, TKAHEBAs M OPraHHAsl pereHepa-
nusi. @usnonornyeckas U pernapaTuBHasi pereHepanus. DBOIIOLUS CIOCOOHOCTH K pe-
re€Hepalyy y NO3BOHOYHBIX JKHUBOTHBIX.

HNrorossblii KOHTPOJIb (14)

Pa3nen 6. OcHOBBI reHeTHKH M cesiekunu (32 4)

[IpencraBienus APEBHUX O POACTBE M XapaKTepe IMepenadn MPU3HAKOB U3 MTOKOJIe-
HUsl B NOKOJIEHME. B3Iisabl CpeIHEBEKOBBIX YYEHBIX Ha IIPOLIECCHI HACJIENOBaHUSA
npu3HakoB. Mcropus pazButus renetuku. OCHOBHBIE NOHATUA T'eHETUKHU. [Ipu3Haku n
CBONMCTBA; T'€HbI, a/UICJIbHBIE I'€Hbl. [ OMO3UIOTHBIE U IE€TEPO3UTOTHBIE OPraHU3MBI.
['enoTun u GpeHoTUN opranusma; reHopoHa. Memoovl u3yueHus HaciedCmeeHHOCMU U
USMEHYUBOCTNU. YUMO2eHeMUYEeCKUll, 2eHeanocuyeckul, memoowl uccieoosanus J{HK.
[Tpuntunel U xapakTepucTuka rudbpugosornueckoro metona I'. Menaens. 3akoHo-
MEpPHOCTH HAacJIeIOBaHUsl MPU3HAKOB, BbIABICHHBIE I'. Mennenem. MoHOrubpumaHoe
ckpemuBanue. [lepsbiii 3akoH MeHnens — 3akoH noMuHupoBaHus. [loHoe u Henol-
HO€ JJOMUHUPOBAHUE; MHOKECTBEHHBIA ajuieau3M. Bropon 3akoH MeHienst — 3aKoH
pacuieruieHusl. 3aKOH YUCTOThI TaMET U €r0 LIUTOJIOrMYecKoe 000CHOBaHUE. AHAIINU3H-
pyroriee ckpemyBanue. JUruOpuaHoe W MOMUTHOPUIHOE CKpEIIMBAaHUE; TPETUN 3a-

KOH MCHI[GJ'I?I - 3aKOH HE3aBHUCHUMOI'O KOMGI/IHI/IpOBaHI/IH.
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Pemienue reneruyeckux 3agav (34)

XpoMOCOMHast TEOpUsl HACIEACTBEHHOCTH. [ pynmbl cuersieHus: reHoB. ClenieHHoe
HaclieJoBaHue npu3HakoB. 3akoH T. Moprana. [lolHOE U HEMOIHOE CIENIICHUE TEHOB;
pPacCTOSIHUE MEXAY I'€HAaMH, PACIIOJIOKEHHBIMU B OJHOW XPOMOCOME; T€HETUYECKUE
KapThl XpPOMOCOM.

Pemenue 3agau (14)

['eHeTMUECKOE ONpEIETICHHE TI0JIa: TOMOTaMETHBIN U F€TepOraMeTHBIN mo. I'eHeTun-
yeckas CTPYKTypa IOJIOBBIX XpomocoM. HacnenoBaHue Hpu3HAKoOB, CLEIUICHHBIX C
ITOJIOM.

Pemenue 3agau (14)

'eHotun kak 1enocTHas cucreMa. B3aumopeicTBUE allieNbHBIX (JIOMUHUPOBAHUE,
HEIOJIHOE JIOMHUHUPOBAHUE, KOJOMHUHHUPOBAHUE M CBEPXJAOMHUHHPOBAHUE) M HeEaJl-
JENIbHBIX (KOMIJIEMEHTAPHOCTb, 3MUCTA3 U MOJUMEPHS) TEHOB B ONPEIEICHUU MpPHU-
3HaKOB. [lnmeioTponus. DKCIPECCUBHOCTh U MEHETPAHHOCTH I'E€HA.

Pemenue 3aga4 (24)

Metoapl n3ydeHUs: HaCIEACTBEHHOCTH 4esoBeKa. ['eHeTnuecKkue KapTbl XpOMOCOM
yesoBeka. CpaBHUTENbHBIN aHAIM3 XPOMOCOM YeJIOBEKA U YeJI0OBEKOOOPa3HbIX 00€3b-
AH. XapakTep HaCJIeJOBaHUs IIPU3HAKOB Yy 4YEJIOBEKA. ['€HHBIE U XPOMOCOMHBIE aHO-
Majiiy 4eJOBEKa M BbI3bIBAEMbIE MMU 3a00JI€BaHUs 4YesloBeKa. | eHeTHuecKoe KOH-
CyJbTHpOBaHUE. ['eHeTH4YeCKoe POJICTBO YETIOBEUECKUX pac, UX OMojoruyeckas pas-
HOLIEHHOCTb.

OcHoBHBIE (POpPMBI HM3MEHUYMBOCTH. ['eHOTHNHMUYecKass M3MEHYMBOCTh. MyTaluu.
I'eHHbIE, XPOMOCOMHBIE U T€HOMHBIE MyTauuu. CBOWCTBA MyTalWid; COMaTUYECKUE U
reHepaTuBHbIE MyTauuu. Heumpanvuvie mymayuu. [loirynetanbHble U JIETAIBHBIE MY-
tauud. [IpUuyuHbBl U yacToTa MyTallMil; MyTareHHble (PaKTOpbl. DBOIIOLMOHHAS POJIb
MyTalWi; 3HaYeHUE MyTalUil /sl IPAKTUKU CEIbCKOTO X03s511CTBa U OMOTEXHOJIOTHH.
Myrtarennsie (akTopsl. KomOuHaTHBHAsT M3MEHUMBOCTh. YPOBHH BO3HUKHOBEHMSI
pa3IMYHBIX KOMOWHAIIMI T'€HOB U MX POJb B CO3JaHUU T€HETUYECKOTO PazHOOOpa3us

B IIpcAciiax BUAA (KpOCCI/IHFOBep, HE3aBUCUMOC PACXOKICHUC 'OMOJIOTHUIHBIX XpPOMO-
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COM B IIEPBOM U JOYEPHUX XPOMOCOM BO BTOPOM JEIEHUHN MEH03a, OIIOOTBOPEHHE).
DBOJIONMOHHOE 3HaYEeHUE KOMOMHATUBHON N3MEHYUBOCTH.

denoTunuueckasi, UiaM MoaupUKaMOHHAS, U3MEHUYUBOCTh. Poib ycinoBuil BHeI-
HEH cpelbl B Pa3BUTUU U MPOSBICHUU MPU3HAKOB U cBOMCTB. CBolicTBa Moauduka-
LUI: OIPEIEICHHOCTh YCIOBUSMHU CpEIbl, HAIPABICHHOCTb, IPYNIIOBON XapakTep,
HeHacseyeMocTh. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOIU(GUKALUOHHOW HU3MEHYH-
BOCTH; BapUallMOHHBIN psJl U BapuallMOHHas KpuBas. Hopma peakiuu; 3aBUCUMOCTb
OT reHOTHMNAa. YTpaBiieHne JOMUHUpPOoBaHHEM. Co3JaHUE MOPOJ KUBOTHBIX U COPTOB
pactenuii. PaznooOpa3ue u NMpoayKTUBHOCTb KYJIbTYpPHBIX pacTeHuil. LleHTpsl mpouc-
XOXKJICHUSI 1 MHOT000Opa3usi KyJbTYPHBIX pACTEHUN. 3aKOH TOMOJIOTMYECKHUX PSIOB B
HACJIEICTBEHHON N3MEHUYNBOCTH.

MeTobl ceneKIuu pacTeHU U )KUBOTHBIX: OTOOp U rudpuanu3anus; Gopmel ordopa
(MHAMBUAYATBHBIM U MaccoBbI). OTnaneHHas THOPUAN3AIMA; SIBJICHUE TeTepo3uca.
HckyCcCTBEHHBIN MyTareHes

Cenexuust MUKpOOpraHu3MoB. BHOTEXHOJIOIMS M reHeTudeckas HHkeHepus. [loc-
THKEHUS 1 OCHOBHBIC HAIIPABJICHHUSI COBPEMEHHOM CEJIEKLMU. Y CIIEXU TPAIULIMOHHON
CEJIEKIIMU. 3HAYEHUE CEJIEKIUU ISl PA3BUTHS CEIIBCKOXO035MCTBEHHOTO MMPOU3BOJICTBA,
MEJUITMHCKONU, MUKPOOHOJIOTUYECKON U APYTUX OTpacieil MPOMBIILIEHHOCTH.

3aueTHoe 3aHsATHE (24)

JlaGopaTopHasi padora 3. CraTUCTHYCCKHE 3aKOHOMEPHOCTH MOJIU(PUKAITMOHHOMN
U3MEHYUBOCTH

HUrorosmplii KOHTPOJIH (19)

COAEPKXAHUE KYPCA
YIJYBJEHHBIN YPOBEHb. 11 KJIACC
(3 u B Hexero0, Becero 102 4)

Paznen 7. IBosounonHoe yyeHue (424)

Pa3BuTue O6uonoruu B J0JIapBUHOBCKUI nepuoA. ['ocrnoAcTBO B Hayke MpejcTaBiie-
HUN 00 «M3HAYAIBHOU I1EIECO00Pa3HOCTH» U HEM3MEHHOCTH KUBOU mpupobl. Pabo-

1ol K.JIMHHEA 110 CUCTeMAaTHUKE PACTEHUIN U KUBOTHBIX; PUHIMUIIBI JUHHEEBCKOM CHUC-
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tematuku. Tpyael X.KroBee u K. ne Cenr-Unepa. DBomrouMoHHas Teopus
JK.b.JTamapxka. IlepBbie pycCKuE 3BOJIIOIIUOHUCTHI.

[Ipeanocbuikn BO3HUKHOBEHHUs yueHus Y. JlapBuHa; TOCTH)KEHHS B O0JIACTH €cTe-
CTBEHHBIX HayK, dKCHeAWIHUOHHBIN Martepuan Y. Jlapsuna. Yuenmne JlapBuHa 00 uc-
KyCCTBEHHOM 0TOOpe. Yuenue [lapBuHa o ectecTBeHHOM oTOOpe. Bum — snemeHTap-
Hasl SBOJIIOIMOHHAS equHHIa. BceoOmmas mHAMBHAyallbHAsS M3MEHYUBOCTH U M30BI-
TOYHAsI YMCIECHHOCTh MOTOMCTBA. bopb0a 3a CyllecTBOBaHHE U €CTECTBEHHBIN O0TOOP.
I'eneTnka u »BONMOLMOHHAS Teopus. Popmuposanue CTI. DBOIIOLNUOHHAS POJIb MYy-
tauuid. [lomynauus — 3eMeHTapHas SBOJIIOLNMOHHAs equHuIa. ['eHodon ] nonyasuui.
WneansHble U peanbHbie Monysuuu (3akoH Xapau-BaitnOepra). ['enetudeckue mpo-
LIECCHI B IOMYJIAMU. Pe3epB HACIIeICTBEHHON N3MEHYMBOCTH NOMYJIALUi. POpMBI ec-
TECTBEHHOro 0TOopa. [IpucnocoOneHHOCTh OpraHu3MoB K cpefie OOMTaHUs Kak pe-
3yJNbTaT AEUCTBUSI €CTECTBEHHOTO O0TOOPA.

OmHocumenvbublli Xapakmep NpucnocobieHHOCmU Opeanu3mos8. MHUKPOIBOIIOLUS.
CoBpemeHHbIE MpEeACTABIICHUS 0 BUI000pa30BaHUU (C.C.YetBepukos,
N.N.Imaneraysen). [lytu u ckopocTs BUA000pa3zoBaHusi: reorpauyeckoe U 3KOJI0-
TUYECKOe BUI000pa30oBaHUE. DBOJIIOIMOHHAS POJib MOAUDUKALINA; PU3HOTOTHUYECKUE
azganTauuy. TeMIbl 3BOJIIOLUN.

HUToroBbiit KOHTPOJIB (14).

MaxkposBomtonus. ['1aBHbIe HampaBiIeHHs 3BOJIOLMOHHOTO IMpoliecca: OuojJoruye-
ckuit mporpecc u perpecc. [lytn noctmxkenus Ouosioruyeckoro nporpecca. Pesynbrar
HBOJIIOIMU; MHOrOOOpa3ue BHJIOB, OpraHUYyecKas Ieleco00pa3HOCTh, MOCTENEHHOE
YCIOKHEHUE

AporeHes; CyuiHoCTb apoOMOpP(MHBIX U3MEHEHUN U UX POJIb B 3BOJIOIUU. BOo3HUKHO-
BEHHUE KPYITHBIX CUCTEMAaTUYECKUX TPYII KUBBIX OPTaHU3MOB. AJIOTEHE3 U MPOrpec-
CHUBHOE MPUCIIOCOOIEHUE K OINpeIeTICHHBIM YCIOBHAM cyliecTBoBaHus. Kararenes kak
dbopma JOCTUKEHUS OMOJOTHYECKOTO MPOIBETAHUsI TpyIn opraHu3MoB. OCHOBHbBIE
3aKOHOMEPHOCTH 3BOJIIOLMHU: JUBEPreHLNs, KOHBEPreHuus, napamnenusm. [Ipasuiia

sBOJIOMH. 3Hauenue pabom A.H.Cegepyosa.
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HUrorosniii KOHTPOJIb (14).

JlabopaTopHasi padora 4. 3yueHue u3MeHYMBOCTU. Pe3ylbTaThl HCKYCCTBEHHOTO
oT0Opa Ha copTax KyJIbTypHBIX paCTECHUI.

JlaGopaTopnasi padora 5. V3yuenue MophoIoruyecKoro Kpurepus BUaaA.

JlabopaTtopHnasi padora 6. [Ipucrnoco0IeHHOCTh OPraHU3MOB K Cpejie OOUTaHUS Kak
pe3ynbTaT IEUCTBUS €CTECTBEHHOTO 0TOOpA.

Paznen 8. PazBurne opranmueckoro mupa (20 4)

Pa3Butne xu3HU Ha 3emile B apXEUCKYI U MPOTEPO30MCKYI0 3pbl. llepBbie cres
*u3HU Ha 3emJe. [losiBieHne Bcex COBPEMEHHBIX THIIOB 0€CIIO3BOHOYHBIX KUBOTHBIX.
OO61ast XxapakTepucTUKa U CHUCTEMATHKa BBIMEPIIUX U COBPEMEHHBIX OECIIO3BOHOY-
HBIX; OCHOBHBIC HAIPaBJICHUS BOJIIOIUU OECIIO3BOHOUHBIX KMBOTHBIX. [lepBbie X0p-
noBble. HarpaBneHust 3BOIIONMY HUBIIMX XOPJAOBBIX; 00IIas XapakTepucTuka Oecue-
pEnHBIX U 0007I0YHUKOB. Pa3BuTHE BOAHBIX PACTCHUIA.

PazButue xu3HM Ha 3emiie B MAICO30MCKYIO 3PY. DBOJIOIUS PACTCHUN; MOSIBIICHUE
MIEPBBIX COCYIUCTBHIX PACTEHHM: MANIOPOTHUKHU, CEMEHHBIE MTAIIOPOTHUKH, TOJIOCEMEH-
HbIE pacTeHus. BO3HUKHOBEHHE MO3BOHOYHBIX: PbIO, 3eMHOBOIHBIX, MPECMBIKAIOIINX-
cs. ['maBHbpIE HaAmpaBiECHHs SBOJIIOLIMH IMO3BOHOYHBIX; XapaKTEPUCTUKA AHAMHUN WU
aMHHOT.

Pa3Buture xHu3HU B ME3030MCKYIO 3py. [losBIEHHE U pacnpOCTpaHEHUE MOKPHITOCE-
MEHHBIX PACTEHHI. DBOJIOIUS HA3E€MHBIX IMO3BOHOUYHBIX. BO3HUKHOBEHUE MNTHI] U
MiekonuTaromux. CpaBHUTEIbHAS XapPAKTEPUCTUKA BBIMEPIINX U COBPEMEHHBIX Ha-
3€MHBIX MO3BOHOYHBIX. BBIMHpaHUE APEBHUX TOJOCEMEHHBIX PACTEHUM U MPECMBbI-
KaIOIIUXCS.

Pa3Buture xu3HU Ha 3eMiie B KAWHO30MCKYIO0 3py. bypHOe pa3BuTHE IBETKOBBIX pac-
TEHUI, MHOT000Opa3ue HaceKOMbIX (MapajuieibHas 3BodtoNus). Pa3BuTue miameHTap-
HBIX MJICKOITUTAIOIINX, MOSIBJICHUE XUIIHbIX. Bo3HMKHOBEeHUE npumatoB. [losBieHue
IIEPBBIX TpEACTaBUTENEH ceMercTBa JIroau. YeTBEpTUUHBIN MEPUO: IBOIIOLUS MIIE-

KONUTaroMx. Pa3BuTre NpuMaToB: HAMpaBJICHHUE SBOMIONHNH yenoBeka. OOuue npe-
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KM YEeJIOBEKa M YeJIOBEKOOOPa3HBIX 00e3bsH. OCHOBHblE d9mansl pa3eumus pacmenui.
OcHosHble 5manvl pazeumus H#CUGOMHDbIX.

Mecto yenoBeka B kuBOMl mpupojae. CucremaTuyeckoe MojoxkeHue Buga Homo
sapiens B CHCTEME JKMBOTHOTO Mupa. [Ipu3Haku u CBOMCTBA YEIOBEKA, MO3BOJISIONINE
OTHECTH €r0 K Pa3IMYHbIM CHCTEMAaTUYECKUM TpyMIaM IapcTBa *KUBOTHBIX. [IpsiMo-
XOXKJIEHUE, AaHATOMUYECKUE TIPEANOCHUIKH K TPYIOBOH JCATEIHHOCTH M JallbHEUIIICH
COLIMAIBHON 3BOJIIOIMU. Jgortoyus npumamos. CTaauu SBOJIOLNUNA YeJIOBEKa: JIPEB-
HEUIIUI YeI0BeK, TPEBHUMN YEIIOBEK, IEPBbIE COBPEMEHHbIE JTIOIH.

CBoiicTBa 4elioBeKa Kak Ouosiormdeckoro Buja. [lomymnsiiuoHHAsE CTPyKTypa Buaa
YenoBek pa3yMHBIN; 4eTOBEYECKUE PAChl; PacOOOpa30BaHUE; €IUHCTBO MPOUCXOXK]IE-
HUSI pac.

CBoiicTBa 4eyioBeKa Kak OMOCOIMAIBHOTO cyllecTBa. JIBMXKYIIUE CUIIBI aHTPOIOTe-
He3a. d.JHrenbe 0 ponu Tpyla B MpeBpallieHnn 00e3bsSHbI B uenoBeka. Pazpurue die-
HOpa3JIeIbHON peuH, CO3HAHUS U OOIIECTBEHHBIX OTHOIICHUN B CTAHOBJICHUH YeJIOBE-
kKa. BzaummooTHoOIIEHHE COIMATBHOTO M OHMOJOTHYECKOTO B DBOJIONUU YEIOBEKa.
B3anmooTHOIIEHHE COIMATBHOTO U OMOJIOTMYECKOTO B ABOJIIOIIMU YeIoBeKa. AHTHUHA-
y4Hasi CYHUIHOCTh «COLMAJIBHOTO JapBHHU3Ma» U pacu3ma. Beayiias pojb 3aKOHOB
OOIIIECTBEHHON J>KMU3HU B COIMAJIBHOM Tporpecce uenoBedecTBa. buomornueckue
CBOMCTBA YeJIOBEUECKOT0 0011ecTBa. Co8pemeH bl 2man 368010YUU Yell0BeKd.

KonTpoJb no uroram temsl (14)

Pa3znen 9. BzaumooTHOomIeHus1 opranu3ma u cpeabl. OCHOBBI 3K0J10rUM (214)

buocdepa — xxuBast obonouka miaHeTsl. CTpykTypa Ouocdepsi: mutocdepa, TUAPO-
cthepa, armochepa. KomnoHeHTsI Onochepsl: )KUBOE BEIISCTBO, BUIOBOM COCTaB, pas-
HOOOpa3ue U BKJIaJl B OMoMaccy; OMOKOCHOE U KOCHOE BEIIECTBO; OMOTEHHOE BEIECT-
Bo O6uocdeps (B.U.Bepnaackuii). KpyroBopoT BeliecTB B IPUPOJIE: KPY208OPOH 80-
Obl, KPYy2080OpOm a30ma, Kpy2080pom cepul u gpocghopa.

Hctopust popmMupoBaHusi COOOIIECTB KUBBIX OPraHU3MOB. [ 'eonornueckast UCTOpus
MaTepPUKOB; M3OJSIUsS, KIUMaTHIecKue ycioBusa. buoreorpadus. OCHOBHbIE OHMOMBI

cym 1 MupoBoro okeana.
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Bzaumoomnowenus opeanusma u cpeowvi. Yuenue B.H.Cykauesa o 6uozeoyenosax.
EcTtecTBeHHBIE cOOOIIECTBA )KUBBIX OPraHU3MOB. KOMIOHEHTHI OMOIIEHO30B: MPOAY-
IIEHTHI, KOHCYMEHTHI, PEAYICHThl. bBHOIEHO3BI: BUIOBOE pa3HOOOpa3ne, TIOTHOCTH
MOMYJISIIHM, OMoMacca.

AlGuoTtnueckue Gpaktopsl cpenbl. Poiab Temneparypbl, OCBEIIEHHOCTH, BIAXKHOCTH U
apyrue (paKkTopoB B KUZHEACITEIHPHOCTH CO00MIeCcTB. IHTEHCHBHOCTD NeUCTBUS (pak-
TOpa; orpaHuuMBaronnili ¢akrop. Bzaumoseicteue paxTopoB cpeabl, Ipenebl Bbl-
HOCJIMBOCTH.

buotnueckue Qakropsl cpeabl. MHTerpanus Buga B OMOLIEHO3E; HKOJIOTHYECKUE
Hum. lenu u cetn nmuTanus. JKoJoruyeckas nupamua yucesa OMOMacchl, YHEPTUH.
Cwmena OuonieHo30B. [IpuuuHBI CMEHBI OMOIIEHO30B; (HOPMHUPOBAHHE HOBBIX COOO-
LIECTB.

®opMbI B3aUMOOTHOIIEHUN MEXy opraHu3smMamu. [103UTHUBHBIE OTHOIIEHUS — CHM-
0uMo03: MyTyajau3M, Koomeparus, KOMMEHCAIN3M, HaxJIeOHUUECTBO, KBAPTUPAHTCTBO.
AHTHOMOTHYECKUE OTHOIIEHUS: XUIHUYECTBO, Mapa3sUTU3M, KOHKYPEHIIMs, COOCT-
BEHHO aHTUOMO3 (aHTUOUOTUKH, (PUTOHIMABI). [IpoucxoXKaeHNE U SBOJIOIMS TTapa3u-
Th3Ma. HeliTpaibHbIE OTHOIIEHUS — HEUTPAIU3M.

Paznen 10. buocdepa u vesoBek (194)

AHTponoreHHbsie (aKTOphl BO3ACHCTBUS Ha OHMOIICHO3BI B IMPOIECCE CTAHOBJICHUS
obmectBa. Yuenue B.U.Beprnaockozo o noocghepe. Anmponoyenoswi. Ilpupoonvie pe-
Cypcwbl: Heucuepnaemvie U ux OmHocumenvbHas Heucuyepnaemocms. Vcuepnaemvie pe-
cypcewl: 80300H08TIsIemMble U Heg0300Ho8Isemble. [locnedcmaus oelicmeus X03sAUCmEeH-
HOU OesmeNbHOCMU YellogeKa Ol OKpycaouel cpeovl. 3azpssHeHue 8030yxXa, npe-
CHbIX U MOPCKUX 800. AHmponozenHvle usMeHeHusi noussl. Bausnue yenoeexa Ha pac-
MUmMenbHblll U HCUBOMHbIU Mup. Paouoakxmuenoe 3aepasnenue ammocgepul. 1pobdie-
MBI PAIIMOHAILHOTO MPUPOIOTIONB30BAHMS: 3aIIUTA OT 3arps3HEHUN, COXpaHEHUE JTa-
JIOHOB M TaMSTHUKOB MPUPOjbI, 0OecreueHrue MPUPOJHBIMU pecypcaMu HaceJIeHUs
wianeThl. [7/[K. Mepbl o 00pa30BaHUIO SKOJIOTMUECKUX KOMIUIEKCOB, IKOJIOTMYECKOE

oOpasoBaHue.
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buonunka — kak HaydHO€ 00OOCHOBaHHUE UCTIOJb30BAHUS YEJIOBEKOM B XO3SIIICTBEHHOM
NEATEIbHOCTH MPUHILMIIOB OPraHW3allid PACTEHUM U KUBOTHBIX. DOPMBI KHUBOTO B
MPUPOJIC€ U UX MPOMBIIUICHHBIE aHAJIOTU (CTPOUTEIBHBIE COOPYKEHUSI, MAIIIMHBI, Me-
XaHU3MBI, TPUOOPHI).
KonTpoJb 3Hanunii mo uroram roaa (14)
TpeboBanus k pe3yjbTaTaMm 00y4eHHU s
B pe3yromame usyuenusa ouonozuu Ha y2iy0/1eHHOM ypoeHe oOyuarouwuica 00.-
JHCeH
3HATh /IOHUMATH
® OCHOBHbBlEe NON0MCeHusa OUOJIOTUYECKUX TEOpHil (XpOMOCOMHAsl TEOpHsl Ha-
CIEACTBEHHOCTH; CUHTETUYECKAasi TEOPHSl HBOJIIOLIMM, TEOPUs AHTPOIIOrEHE3A);
y4eHH (0 MyTsIX U HampaiieHusax 3Borounn; H.W. BaBunoBa o neHTpax MHoO-
roo0pasusi U MPOUCXOKACHHUS KYJIbTYPHBIX PACTEHHUM); CYIIHOCTh 3aKOHOB
(cuernnenHoro HacnenoBanusi T.MopraHa; TOMOJIOTHYECKUX PSIZIOB B HACJIEACT-
BEHHOM W3MEHYMBOCTH; 3apOJIbIIIEBOIO CXOJICTBA; OMOT€HETUUYECKOTO0); 3aKO-
HOMEpPHOCTEH (CIIETVICHHOTO HACJEJIOBAaHMs; HACJIEIOBAHUSI, CILEIJIEHHOTO C
M0JIOM; B3aWMO/ICUCTBUSI T€HOB U UX LIUTOJOTHYECKUX OCHOB); TUMOTE3 (YUCTO-
ThI TAMET, CYIIHOCTU U MMPOUCXOKICHHS KU3HH, IPOUCXO0KICHUS YEIOBEKA);
® cmpoeHue 0Ouon0ZUUecKUX 00beKmoe: KICTKU (XUMHUYECKUN COCTaB: POJb
OCJIKOB KaK KaTajau3aTopoB; CTpOCHUE U (YHKIIMU MOHO-, M- U TMOJUcCaxapu-
JIOB; OCOOCHHOCTU CTPOEHUS KUPOB U JIUTIOWJIOB U CTPOCHUE); CTPYKTYpy H
(GYHKIIUY T€HOB, TEHOMA, XPOMOCOM, JKEHCKUX M MY KCKHUX TaMeT;
®  CYUWHOCHMb MEXAHU3MOE DUO0I02UYECKUX npoyeccos u aeienull. HOTOCUHTE-
3a, TUTACTHYECKOTO U DHEPreTUYECKOTO 0OMeHa, OPOKEeHUS, XeMOCUHTE3a, MEH-
03a, Pa3BUTHUS TAMET y IIBETKOBBIX PACTEHUN U TO3BOHOYHBIX KMBOTHBIX, OILJIO-
JOTBOPEHUSI Y IIBETKOBBIX PACTCHUN M TMO3BOHOYHBIX >KMUBOTHBIX, UHIAUBUIY-
aJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOI€HE3), B3aUMOJIEUCTBUS T€HOB, MOIYUYEHUS
reTepo3uca, MOJUIIIOUI0B, OTAAIEHHBIX THOPUIOB, AEHUCTBUS UCKYCCTBEHHOTO,
JBUXKYILETO U CTAa0MIM3UPYIONIET0 0TOOpa, reorpaduueckoro u 3KOJI0THYECKO-
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ro BHI000pa30BaHMUs, BIUSHHS 3JIEMEHTAPHBIX (PAKTOPOB SBOIIOIWU HA TCHO-
Gona momynAMK, MeXaHu3M (HOPMHPOBAHUS TPUCIIOCOOJICHHOCTH K cpele
OOUTaHUs, KPYrOBOPOTA BEIIECTB M MPEBPAICHUS] SHEPTHH B IKOCUCTEMAX H
6uochepe, sBosonu 6nochepsr;

COBPEMEHHYI0 O0MO0JIOrN4YeCKYI0 TEPMUHOJIOTHI0 M CUMBOJIUKY

yMeThb

00bACHAMB: POIIb OMOTOTHUECKUX TEOPUM, UIEH, MPUHIIUIIOB, THUIIOTE3 B GOp-
MHPOBAaHHHM COBPEMEHHOI €CTECTBEHHOHAYYHOM KApTHUHBI MUpa, HAYYHOT'O MHU-
POBO33pPEHUS; BIMSAHUE MYTar€HOB Ha OPraHU3M 4YEJIOBEKA; B3aMMOCBA3U Opra-
HU3MOB M OKpY>KAlOIIEl CpeJibl; MPUYMHBI 3BOJIOLMHA BHUJIOB, YEJIOBEKa, OHUO-
cdepbl, €IMHCTBA YEJIOBEYECKUX pac, HACJIEACTBEHHBIX U HEHACJIEJICTBEHHBIX
M3MEHEHUH, HACIIEICTBEHHBIX 3a00JI€BaHUI, TEHHBIX U XPOMOCOMHBIX MyTalluH,
YCTOMUYMBOCTH, CAMOPETYJISILUH, CAMOPA3BUTUS U CMEHBI HKOCUCTEM, HEOOXO-
JUMOCTHU COXPaHEHUs MHOTOOOpa3usi BUIOB;

YCManaseaueamsy 63auMoceA3u CTpPOeHUs U (QYHKIHMA MOJEKYN B KIIETKE;
CTpOeHUs U QYHKUUNA OPTraHOUIOB KIIETKH; MIIACTUYECKOTO U SHEPreTUYECKOTO
oOMEHa; CBETOBBIX M TEMHOBBIX peakiuil (OTOCHHTE3a; IBHKYLIUX CUJI 3BO-
JIOIWH; TyTEW U HATTPABJICHU SBOJIIOLINH;

peuwiams 33124 pa3HOM CII0)KHOCTH 110 OUOJIOTHUH;

COCMaenAmsy cxempl CKPCIIMBAHUSA, IyTEH IEPEHOCA BEIIECTB M DHEPIUH B
AKOcHCTEMAax (LIeNU MUTaHUs], TUIIEBIE CETH);

ORUCHIEAMb KIETKU PACTEHUHN U )KMBOTHBIX (TI0JI MUKPOCKOIIOM );3KOCUCTEMBI U
arpoO3KOCUCTEMBI CBOE MECTHOCTHU; TOTOBUTh U OMHUCHIBATH MUKPOIPENAPATHI;
OMHCHIBaTh MUKpOdoTOTpadum;

év1A671:Amp ApoMOpPHO3bl U UIMOAAANTALIMN Y PACTEHUI U )KUBOTHBIX, OTIMYHU-
TEJbHBIE MPU3HAKU XKUBOTO (Y OTJENBbHBIX OPraHU3MOB), a0MOTHYECKHUE U OMO-

TUYICCKUC KOMIIOHCHTBI 3KOCUCTCM, B3dUMOCBA3U OPraHU3MOB B JKOCUCTCMC,
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HMCTOYHHKU MYTAareHOB B OKPY’KaroIlIel cpesie (KOCBEHHO), AHTPONOT€HHBIE H3-
MEHEHHS B SKOCHUCTEMAX CBOEr0 PETUOHA;

® uccnedogamp OVOJOTMUYECKUE CUCTEMBI HA OMOJIOTMYECKUX MOJEIAX (aKBapH-
ym);

® cpagnueams OMOIOTUYECKHE OOBEKTHI (KJIETKH pacTeHH, KUBOTHBIX, TPUOOB
U OakTepuil, 5KOCUCTEMbI MU arpodKOCHCTEMBbI), TIPOLECCHl U siBJICHUS (0OMEH
BEIIIECTB Yy PACTEHUM U KUBOTHBIX; TJIACTUYECKUI M SHEPreTUYECKUN OOMEH;
(OTOCHHTE3 U XEMOCHUHTE3; MUTO3 U MeH03; 0ecroyioe U MOJIOBOE Pa3MHOMKeE-
HUE; OIUIOJOTBOPEHUE y LBETKOBBIX PACTEHUN W IO3BOHOYHBIX JKUBOTHBIX;
BHEILIHEE U BHYTPEHHEE OIUIOJOTBOPEHHUE; (POPMBI €CTECTBEHHOIO OTOOpA; MC-
KYCCTBEHHBI M €CTECTBEHHBIH OTOOp; CIOCOOBI BU000PA30BAHUS;, MAKPO- U
MUKPO3BOJIIOLMIO; TYyTH U HANPABIIEHUS 3BOJIOLNHN) U JE€NaTh BbIBOJIBI HA OCHO-
BE CPABHEHHS;

®  AHAIUUPOGAMDb U OUEHUEAMDb PA3IUYHBIEC TMIIOTE3bl CYIIHOCTH KU3HH, IPO-
MCXOXKJEHUS KU3HU U YEJIOBEKa, YEJIOBEYECKUX pac, r100albHbIE aHTPONOTEH-
HbI€ U3MEHEHUs B Onocdepe, 3ITHYECKHE aCleKThl COBPEMEHHBIX MCCIIEOBAaHUI
B OMOJIOTHYECKOM HayKe;

®  OCyuLecmenamep CamMoOCmoOAMmMenbHblil NOUCK OUO0102UYeCKOoll UHGopmayuu B
pa3IMYHBIX HMCTOYHHMKAX (Y4eOHBIX TEKCTax, CHOPABOYHMKAX, HAy4YHO-
MOMYJISIPHBIX M3AaHUSIX, KOMIIBIOTEPHBIX 0a3ax, pecypcax MHTepHeT) u npume-
HSITh €€ B COOCTBEHHBIX UCCIIEI0BAHUSIX;

HCIO0JIb30BAaTh NPHOOpPETeHHbIE 3HAHUSA M YMEHHUSI B NPAKTHYECKOH /eATeJbHO-
CTH ¥ NOBCEAHEBHOM KM3HU IS

® IPAMOTHOTO OOPMIICHUS PE3YNHTATOB OMOJIOTHUYECKUX UCCIIEIOBAHUM;

e 000OCHOBaHHUS U COOJIIOJICHUSI TPAaBUJI TMOBEJIEHUS B OKpY’KalolleH cpene, Mep
MPOQMIAKTUKA PACIIPOCTPaHEHUsI BUPYCHBIX (B ToM uucie BUY-undeknun) u
Ipyrux 3a00JieBaHMM, CTPECCOB, BPEIHBIX NMPHUBBIUEK (KypEeHHE, aJIKOTOJIU3M,

HapKOMaHMs );

25



® (OKa3aHus MEpBOM MOMOULIM MPH MPOCTYAHBIX M APYTHX 3a00JIEBAHMSIX, OTPaB-
JICHUH MHILEBBIMU IPOLYKTAMU;

e omnpezaeneHuss COOCTBEHHOW IMO3UILMU MO OTHOUIEHHIO K HKOJIOTMYECKUM IIPO-
OsieMaM, MOBEJICHUIO B IPUPOTHON Cpeie;

® OLEHKH 3TUYECKHX aCIEKTOB HEKOTOPBIX HCCIEAOBAaHUI B 00JIaCTH OMOTEXHO-

JIOTMH (KHOHHpOBaHI/Ie, HCKYCCTBCHHOC OHHO,Z{OTBOpeHPIe).

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHHe

YMK st 00yuaronmuxcs
1. B. b. 3axapos, C. I'. MamonToB, H. 1. Conun u E. T. 3axaposa. buomnorus. O6mias
ouonorud. Yriyonennsiit ypoBenb. 10 kiace. M.: Jlpoda, 2013;
2. B. b. 3axapos, C. I'. MamonroB, H. 1. Conun u E. T. 3axapoa. buonorus. O6mas
ouosiorusi. YriyoneHHbit ypoBeHsb. 11 kinacc. M.: Jlpoda, 2014;
3. A.A. Kupunenko. Monekymnsipaas Ouosiorusi. COOpHUK 3aJaHUM JJIs1 TIOJTOTOBKH K
EI'D. PoctoB-na [lony: Jlernon, 2011;
4. A.A. Kupunenko. buonorus. Bomtonus oprannueckoro mupa. [loaroroska k EI'D:
TEeOpus U TPEHUPOBOUHbBIE 3a1aHus. PoctoB-Ha Jlony: Jlernon, 2014;
5. C.. KonecuukoB. buosorusa. Jkonorus. [logroroBka k EI'D: Teopust u TpeHUpo-
BOouHbI€ 3ajanus1. PoctoB-Ha [lony: Jlernon, 2014;
6. SJIEKTPOHHOE MPUJIOKEHUE Ha caiite www.drofa.ru.
YMK n49 yuuress
1. buonorus. Ilporpammsl myis 0011e00pa30BaTeNbHBIX YUpEKAeHUN. 5-11 Kiacchl.

M.: Hpoda, 2009;
2.buonorus. 10 wmacc. Iloypounbie tutanbl. [IpoduibHbIE  ypOBEeHb. ABTOp-
coctaButenb O.JI. Bamenko. Boarorpasa, nuzaarenbcTBo «Yuutenby, 2009;
3. I.K. O6yxoB, B.H. KupunenkoBa. Knerku u tkanu. 10-11 xmaccel. M.: Jlpoda,
2009;
4. A.A. Kupunenko. MonekynsapHast Ouonorus. COOpHUK 3aaHUN JJIs TIOJTOTOBKHU K

EI'D. PoctoB-na [lony: Jlernon, 2011;
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5. A.A. Kupunenko. buosnorusi. 9Bomtonusa opranndeckoro mupa. [loaroroska k EI'D:
TEOpHUs U TPEHUPOBOUHBIE 3a/1anus1, PoctoB-Ha Jlony: Jlernon, 2014;

6. C.1. KonecunukoB. buonorusi. Okonorus, noarotoka k EI'D: Teopust u TpeHUpo-
BOYHbIE 3a/1anusi. PoctoB-Ha Jlony: Jlernon, 2014;

7. H.A. Kypuanos. I'eneruka yenoBeka. C ocHOBaMH 0011Iel TeHETHKU. YUueOHOEe I0-
cooue. Cank-IletepOypr: CnerJlur, 2009;

8. O.B. I'onuapos. I'eneruka. 3amaun. Caparos: Jluueii, 2008;

9. A.A. Kupunenko. buonorusa. Co0pHUK 3a/1a4 10 TE€HETUKE, OA30BBIM U MOBBIIICH-
HbIM ypoBHU. PocToB-Ha Jlony: Jlernon, 2011;

10. B.IO. Kpectbsinunos, I'.b. Baitnep. CO0pHUK 3a/1a4 MO0 TEHETHKE C PEUICHUSMHU.
Metoauueckoe mocodue sl MKOJIbHUKOB, a0UTypueHTOB U yuutesnei. CapatoB: Jlu-
uen, 1998.

MarepuajbHO- TEXHHYECKOe o0ecreyeHue

MaTepuanbHO-TEXHUYECKOE OCHAIIEHUE KaOuHeTa OMOJ0orun 00ecreurnBaeT npemno-
JaBaHUWE TpeIMeTa Ha YIUIYOJICHHOM YpOBHE, MPEIOCTAaBISET BO3MOXKHOCTH KOM-
MJIEKCHOTO UCTOJIb30BAHUSI CPEJCTB OOYUEHHUS U TTOTYUYEHHUS 1IETTOCTHOTO MpeJICTaBIIe-
HUsI 00 U3y4yaeMOM OOBEKTE WIIH SIBJICHUMU.

OcHarienue kabuHeTa 00€CIeurnBaeT BOZMOXXHOCTh PEAM3aIllMi WHIAUBUIYaTbHBIX
00pa3oBaTeNbHbIX IJIAHOB OOYYaIOIIUXCS; CIMOCOOCTBYET OCYIIECTBICHHUIO UX CaMO-
CTOSITEJIbBHOM 00pa30BaTEeIbHON JIEATEIbHOCTH; BKJIIOYACT OOYyYaronIuXcsi B MPOEKT-
HYI0 U y4eOHO-MCCIIeIOBATEIBCKYIO MEATeIbHOCTh; JOCTATOYHO IS MPOBEJACHUS Ha-
OJIFOZIEHUN M DKCIIEPUMEHTOB, B TOM YHCJIE€ C HUCMOJb30BAHUEM BHUPTYAJIbHBIX MOJIE-
Jied, BEIIECTBEHHBIX M BHUPTYaJIbHO HAIVISIAHBIX MOJEIEH M KOJUIEKIIMHA OCHOBHBIX
OMOJIOTHYECKUX OOBEKTOB U SBJICHUHN; 00€CTIEYMBACT UCIOJIb30BAHUE PA3JIMUHBIX 00-
paszoBaTenbHbIX TexHoJoruH, Bkiaouas KT, BupTyanuzanus HEKOTOPBIX MPOLECCOB
C WCIIOJIb30BaHUEM aHMMAITUU CIY>KUT (POPMHUPOBAHUIO HATJISIIHO-OOPA3HOTO MBIIII-
JeHust 'y oOydaroierocsi U 0osee TIyOOKOMY YCBOSHHMIO Y4eOHOTo Marepuana; Jaért
BO3MOKHOCTh C TTOMOIIIbIO KOMITBIOTEPA MPOJEMOHCTPUPOBATH SIBIICHUS U MIPOLIECCHI,

KOTOpBIE HEBO3MOXHO MMOKa3aTh B LIKOJBbHOM J1a00paTopuu, HAapUMep SBICHUS, PO-
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UCXOJAIIME B MUKPOMUPE; 00ecleYuBaeT NPUOOPETEHNE HABBIKOB KYJIbTYPhI U TEX-
HUKU 0€3011aCHOCTH, (POPMUPOBAHHUE YYBCTBA OTBETCTBEHHOCTH 3@ BBIIIOJIHAEMYIO pa-
oory.

B kaOuHeTe 0MOJIOTMH MMEIOTCH:

TeXHUYECKHe CPeCTBA 00y4YeHHs :

Hoyt6yxk iRU Patriot 53 — 1 .

HoyTt0yk st nenarora — 2 mir.

IlepcoHanbHbIll KOMIBIOTEP — | 1IT.

MynuTuMe THHBIA IPOEKTOP — 2 IIT.

WNHTepakTuBHas gocka — | mir.

JlokyMeHT-Kamepa — | miT.

Busyanuzatop nudposoii — 1 mrT.

[IpunTtep nazepHbiii — 1 mir.

MHorodyHKIMOHAIBHOE YCTPOUCTBO — | MIT.

AKycTHY€ECKasi cucTeMa

NupopmanuonHoe odecneyeHme:

[Iporpammuoe obecnieuenrie PRONET niist morcka TeMaTiuecKux MH()OPMalMOHHBIX
MHTEPHET-PECYPCOB

[Iporpammuoe obecnieuenrie PROQUEST miis moncka TeMaTHYECKUX TECTOBBIX 33]1a-
HUN

[IpakTHueckoe mocodue i negarora OCHOBHOM CTyrneHH 00pa30BaHUs

Mukpockom mudposoii T-1050 kena

[IporpaMMHO-METOAMYECKUN KOMILJIEKC JUJIsl M3YYEHUS aHATOMUU U (PU3MOJIOTUU ye-
JIOBEKa;

[TporpaMMHO-METOAMYECKUM KOMIIJIEKC 110 OMOJIOTHH ISl 7-9 KJIacCoB;

[udposoe HarnsaHOE ocodue mo TeMe «CUucTeMaTuKka pacTeHUID»;

[Mu¢ppoBoe HarasAHOE TOCOOUE IO TeMEe «AHATOMUS U MOP(OIOTHU»;

[Hudposoe HarnsaHoe nocodue mo teme «I'eHetukay;

[udposoe HarmsgHoE mocodue mo Teme «OCHOBBI CENCKITUNY;
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[Hudposoe HarmsagHOE MOcoOHE 1Mo Teme «lluTomorusy;

[udposoe HarmsigHOE TOCOOHE MO TEME «IDKOIOTHYECKUE (HaKTOPhD;
[{udposoe HarmsagHOE TOCOOHE 1O TeMe «buOTHYECKUE OTHOIICHUS,
[Hudposoe HarmsgHOE MOCcOOHE MO TeMe «OCHOBHBIC OTPSIIBI IITHID,;
[udposoe HarmsgHoe mocodue 1no Teme «Ce30HHbIE SIBJICHUS B KU3HU MITUL;
HaGops! 1y1st mpoBeeHHs SKCIIEPUMEHTOB 110 OHMOJIOTHH C UCITOJIb30BAHUEM KOMILICK-
Ta U(POBOTr0 U3MEPUTEIHLHOTO 000PYI0BAHHS.

Y4eOHO-TpaKTHYECKOE U Y4eOHO-1a00paTOpHOE 000pyI0BaHHE:
Muxkpockon (koMruiekT) Levenhuk 3L NG-13mt

Mopnens ctpyktypsl JJHK (pazbopnas)-1mt

Mopenb nBeTKa KammycTbl- 1 T

['epbapuit

Komnekius najgeoHTON0rn4ecKux o0pasion

Komnnekiust 00pa3ioB JpeBECHBIX TOPOJT

Ckener romy6s-1

Ckener KocTUCTOM pbIOBI-1

Ckenet kponuka-1

Mogenb cepaia B pa3pese (JIeMOHCTpallMoOHHas )- 1 It

Mopenb rinasa (I1eMOHCTpalMoHHast )- 11T

CkeJier yejoBeKa-2
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