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CuHXxpoHM3UpOBaHHAs MporpaMma 6a30BOro U yriryOJIEHHOTO U3yUEHUs IpeAMETa
«buonorusi» B 10-11 kacce cocrtaBieHa Ha OCHOBE pabodeil MmporpaMMbl CPEAHETO OOIIEeTo
oOpa3oBanus 1o Ouosoruu (0a30BbI YpOBEHB), COCTaBICHHON Ha ocHOBE DeepanbHOro 3aKoHa
or 29.12.2012 Ne 273-®3 «O6 oOpazoBanun B Poccuiickoit denepanum», TpeboBanmii k
pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHETo 0011ero 00pa3oBaHus,
npencTaBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM O0pa3oBaTeIbHOM CTaHAAPTE CPETHETO
obmiero odpazoBanus, ¢ yuérom «KoHmenuuu npenoaaBanus yueOnoro npeamera «buonorus» B
oOpa3oBaTenbHbIX oOpraHu3zauuax Poccuiickoit @enepanuu, peaau3yrolIUX OCHOBHbBIE
oOmieoOpa3oBareibHble MPOTrpaMMbl U OCHOBHBIX TMOJIOKeHUH [IpuMepHON mporpamMmbl

BOCIIMTaHU:.

MOACHUTEJIBHASA 3AITMCKA

OcHOBY MOAXOJOB K pa3paboTKe MOAETHHONH CHHXPOHH3MPOBAHHOW pabodell mporpaMMel
COO mno 6monoruu, K ompeAeneHuI0 oOIel cTpareruu OOy4YeHHs, BOCIUTAHUS M PA3BUTHSA
oOydaromuxcsi cpeacrBamu  ydebnoro mpenmera «buomormsi» mus 10-11  kjacca Ha
0a30BOM/yriyOJIEHHOM YpPOBHE COCTAaBWIM KoOHIenTyaibHble monoxeHus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, CoepKaHusl, pe3yabTaToB 00ydeHus U TpeOOBaHHIl K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBercTBUM C [aHHBIMH TMOJIOKCHHUSIMH MOJI€TbHAS CHHXPOHU3HPOBaHHAs padodas
nporpamma COO ycraHaBnuBaeT o00s3aTelibHOE (MHBApUAHTHOE) TPEAMETHOE COJEpiKaHHE,
orpeienseT KOJIMYECTBEHHbIE M KaUeCTBEHHBIE €r0 XapaKTePUCTHKH Ha KaX/I0M 3Tale U3y4eHus
npeaMeTa, IMpeayCMaTpUBaeT MPHHIMUIBI CTPYKTYPUPOBAHUS COIEpKaHUS; MAET TpPUMEPHOE
pacripeniesieHe y4eOHBIX YacoB IO TEMaTHMYECKUM pasliellaM, PEKOMEHAYeT NPUMEPHYIO
MIOCJIEIOBATEIFHOCTh M3YYEHHUS OT/ACIBHBIX TeM Kypca ¢ Y4ETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSA3€H, JJOTMKH y4eOHOTro Mpolecca, BO3PacTHBIX OCOOCHHOCTEH yJamuxcs
10-11 wiacca; maér METOAUYECKYI0 HMHTEPIPETAIUIO Ieield W3Y4YeHHsl TMpeaMera Ha
6a30BOM/yriyOIEHHOM YPOBHE: COBPEMEHHBIX INPHOPUTETOB B CUCTEME CpEIHEro oOIIero
00pa3oBaHMs, COAEPKATEIBHOW XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJIbTaTOB  OCBOCHHS
OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl CpEeAHEro oomero o0pa3oBaHHs (JUYHOCTHBIX,
METaINpeIMETHBIX, IPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHON NEsTEIHHOCTH
y4eHHMKa [0 OCBOCHMIO cojiepkaHus mnpenmMeta. Ilo BceM Ha3BaHHBIM MO3MLMSAM B IIpOrpamMme
coOJr0/IeHa MPEEeMCTBEHHOCTh C padodeil MporpaMmoii OCHOBHOTO 00IIero oOpa3oBaHHs TIO
6uonorn (s 5—9 kaccoB 00pazoBaTeIbHBIX OpraHu3aluii, 0a30BbII YPOBEHB).

JlaHHas mporpamma SIBJISIETCS OPUEHTHPOM JJISi COCTaBJIEHUS pabouux MpOrpamm, aBTOPEI
KOTOPBIX MOTYT MpPEUIOKUTh CBOM MOAXOJ K CTPYKTYPUPOBAHUIO U MOCJIEI0BATEIbHOCTU
U3ydeHHsi y9eOHOTO MaTephalia, a TakKe CBOE BHIICHHE OTHOCHUTEIIEHO BO3MOXHOCTH BbIOOpa
BapUaTHUBHON COCTaBISIONIEH COJAEp)KaHUS IMpeaMeTa JIOMOJIHUTENbHO K 00s3aTeNbHON
(MHBapUaHTHOMN) YaCTH €ro COAEpKAHMUSL.

KypcuBoM B TekcTe mporpamMMebl BhIIETICHBI 3JeMeHThI Llenn u 3amaun, [IpeaMeTHbIX

pe3ynbTatoB 1 CopepikaHus yaeOHOTO MaTeprana, KOTOpbIe MPEICTaBICHBI IS H3YYEeHHUs Ha
yriayOiI€HHOM YpOBHE



OBIIASA XAPAKTEPUCTHUKA
YUYEBHOI'O IIPEJIMETA «BUOJIOI' U5

VYuebublil npenmeT «buosorusy B cpeaHeM o01ieM 00pa30BaHUH 3aHUMAET BakHOE MecTo. OH
obecrnieunBaeT (popMHUpOBaHUE y OOYYAIOLIMXCS IMPEICTABICHUM O HAayyHOW KapTHUHE MUDA;
pacuupsiet 1 000011aeT 3HaHUA O KHUBOH MPUPOJIE, €€ OTIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil M HBOJIOLMM; CO3MAaET YCIOBHS JUIS: MO3HAHUA 3aKOHOB KMBOW IPUPOABI,
Gopmuposarus HYHKIMOHAILHOW TPAaMOTHOCTH, HABBLIKOE 3J0POBOTO M Oe3omacHoro obpasa
AKHU3HH, YIKOJIOTHUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOILEHUS K )KUBOI IPUPOJIE U YEIIOBEKY.

Bonbmoe 3Hauenue yueOHbld mnpenmer «buonorus» HMMeeT TaKkKe JUIS  pEeIIeHUsS
BOCIIUTATEIbHBIX M pPa3BUBAIOIIMX 3a/Jad CpeiHero oouiero oOpa3oBaHUs, COLMAIU3ALMU
oOyuaromuxcs. 3ydyenne Ononoruu Ha 6a30BOM/yriyOJIEHHOM YPOBHSIX 00€CIIEUNBACT YCIOBUS
Ui (POPMHUPOBAHUS MHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMAIMOHHBIX HABBIKOB,
ACTETHYECKOM  KYJIbTYphl, CHOCOOCTBYET  HMHTErpal  OWOJOTMYECKMX  3HaHUH ¢
IPEJCTAaBICHUAMU U3 APYTUX Y4EOHBIX NPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUM U Teorpaduu.
Ha3BanHbIe OJ0XKEHUS O MPEHA3HAYEHUN y4eOHOTro npeaMeTa « BHOJIor sy COCTaBIIIN OCHOBY
JUIS OTIpeJIeNIEHUs MTOAXO0I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0 COJACPKAHUS, IPEACTABIEHHOTO
B JAHHOW MporpamMme.

Ot0op coxmepxanust yuyeOHoro nmpeamera «buosorus» oOCyIIECTBIEH ¢  MO3ULUHN
KyJBTYpOCOOOpa3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPBIM OOY4YarOUIHecs JOJDKHBI OCBOUTH
3HaHUS U YMEHUs, 3HaUUMBble JUIsl GOpMUpOBaHUs 0011l KyJIbTyphl, ONPEIEIIAIONINE a1eKBaTHOE
MOBEJICHUE YEJIOBEKAa B OKPYXKAIOIICH NPHUPOIHON cpene, BOCTPeOOBAHHBIE B IMOBCEIHEBHOM
KHU3HU M TNpaKTHUecKo nestenbHOcTH. Oco0oe MecTo B 3TOM cuCTeMe 3HaHUN 3aHUMArOT
DIIEMEHTHI COJICP)KaHUs, KOTOpBIE CIIy’)KaT OCHOBOH 1JIsi (POPMHPOBAaHUSI TPEACTABICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOI KapTHHE MHUpa M LIEHHOCTHBIX OpPUEHTALUAX JHMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHHU3alMU OMOJIOTHYEeCKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJEpkKaHUA yUeOHOIro MaTepHaja B IpOrpaMMe OCYILECTBIEHO ¢ YUETOM
NPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX XHBOW IMPHPOIBI, O e
YPOBHEBOI OpraHU3alluy U 3BOIIOLMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOro npeamMera
«buonorus» BBIAETCHBI CIEAYIOMINE CoepKaTenbuble TuHUN: «bronorus kak Hayka. MeToabl
HAY4YHOTO no3HaHus», «Kierka kak Ouonorndeckas cucremay, «OpraHusm Kak OMoJorHyecKas
cucremay, «CucreMa ¥ MHOT0OOpa3nue OpPraHMYECKOro MHUPay, «IBOIIOIUS KUBOW MTPHPOIBI»,
«DKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH Y.

Vyebnviti npeomem «buonocusy Ha yenyOleHHOM YpPOBHe HA CMYNEHU CpeoHe20 00uje2o
0bpaszosanus 3agepuiaem ouos0cUecKoe 00pazoeanue 8 WKoie U OPUEHMUPOBAH HA PACUUPEHUe
u yanyonenue 3HaHuil 00YYAIOWUXCA O ICUBOU NPUPOOe, OCHOBAX MONEKYIAPHOU U KIemOYHOU
buonocuu, Imopuonocuu U OUONOUU PA3BUMUS, 2E€HEMUKU, CeleKyuU, OUOMeXHON02Ul,
960MIOYUOHHO20 YUEHUSL U IKOJIO2UU.

H3yuenue yuebnozo npeomema «buonozusy ma yenyoieHHOM YpOo8He OPUEHMUPOBAHO HA
NO020MOGKY 00yHarOWuUxcs K nociedyrouemy noay4eHuro 6uoio2uieckoeo 00pa3oeanus 6 6y3ax
U opeaHusayusx cpeoHne2o0 npogeccuonanvrozo obpasoeanus. OCHO8Y e20 cooepicanus
cocmasnsiem cucmema OUONOSUHECKUX 3HAHUL, NOJYYEHHbIX NPU U3YYeHUU 00YYarouwumucs
COOMBEeMCMBYIOWUX CUCEMAMUYECKUX pa30enos buonocuu 6 ocHosHou wikoie. B 10-11 knacce
amu 3Hanusi nonyuarom pazeumue. lax, pacuiupenvl u yenyonenvl OUoI02UYecKUue 3HAHU O
PACMEHUsAX, HCUBOMHBIX, epudbax, bakxmepusx, opeanuzme 4eiosekd, oOWUX 3aKOHOMEPHOCMAX
JHCUBHU, OONOJTHUMENLHO BKNIOUEHbl OUONIOSUYECKUE CBEO0eHUsl NPUKIAOHO20 U NOUCKOBO20
xapakmepa, KOmopbie MOJICHO UCHONb308AMb KAK OPUEHMUPbL 015 NOCAedyiouezo 6vlbopa
npogheccuu. Bozmooicna maxoice unmezpayus OUON0SUHECKUX 3HAHUL C COOMEEMCMEYIOUUMU
SHAHUAMU, NOMYYEHHLIMU OOYUAIOWUMUCA NPU  UYYEHUU Qu3uKu, Xumuu, ceozpaguu u
MamemMamuxu.

CrpykTypa mporpammsl ydeOHoro mnpeamera «buonorus» 6a30Boro/yriy0n€HHOrO ypOBHS
OTPaKaeT CHCTEMHO-YPOBHEBBIA M ABOJIOIMOHHBIN MOIXOABI K U3ydeHHI0 Oronoruu. CoriacHo
UM, U3Y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIS )KUBBIX CUCTEM Pa3HOI'O YPOBHS
OpTraHu3aIliy, BOJIOIHWU OPTaHUYECKOTO MHpa Ha 3emiie, COXpaHeHHsS OHOJIOTHYECKOTO



pa3HooOpa3us minaHersl. Tak, B 10-11 kimacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KIIETOYHOM
OMOJIOTHH, PMOPHOJOTUA W OWOJIOTMM PAa3BUTHSA, TCHETUKU W CEJICKIHUH, OHOTEXHOJIOTHH
U CHUHTETUYECKOW OMOJIOTUH; aKTyaTu3UPYIOTCS 3HaHUS O0y4aronuXxcs Mo OOTaHWKE, 300JI0THH,
aHaTOMUU, GPU3HUOJIOTUU YETIOBEKA.

Yuebnvui  npeomem  «buonocus» npuzean  obecneuumv — 0CB0eHUE  OOYUAIOUUMUCH
OuoI02UYeCKUX MeopUll U 3aKOHO08, UOell, NPUHYUNOE U NPABUI, JIeHCAUUX 8 OCHOBE COBPEMEHHOU
ecmecmeeHHO-HaY4YHOU Kapmuhbl MUpa, 3HAHULL O CIMPOEHUU, MHO2000pa3uu U 0COOEHHOCMSX
KIeMmKY, Op2aHusmd, nonyiayuu, OuoyeHo3a, IKOCUCmemMbl, O GblOAIOWUXCA  HAYUHBIX
00CMUINCEHUSIX, COBPEMEHHBIX UCCIe008AHUAX 8 OUONI02ULU, NPUKTAOHBIX ACNEKMAX OUO0N02UHEeCKUX
3Hanull. Jna pazeumus u NOO0epICcanus uHmepeca o0Oy4arwuxcsi K Ouonro2uu Hapsoy co
3HAUUMENLHBIM 00BLEMOM MEeoPemuUyecKo20 Mamepuaila 8 CO0epI’canuu yiebHo2o npeomema
«buonocusy npedycmompeno 3HakomMcmeo ¢ ucmopuel CmaHo61eHus U pazeumus mou Uiy uHou
obracmu 6uono2ul, 6KIAOOM OMEYECMBEHHbIX U 3APYOEIHCHLIX YUEHBIX 8 peuleHUe BaANCHEeUUX
OUONIOCUYECKUX U IKOTI02UYECKUX NPoDieM.

HEJIN U 3AJAYA U3YUYEHUA
YYEBHOI'O IPEJMETA «bUOJIOI' U51»

Heab u3yvenus: yuedonoro npeamera «buosorus»— opnajeHne 00yIarOIIUMUCS 3HAHUSIMH

0 CTPYKTYPHO-(DYHKIIMOHAILHOW OPraHU3alUU KUBBIX CUCTEM Pa3HOTO paHra W MpHOOpeTeHUe

YMEHUH HCIIOJIb30BaTh 3TH 3HAHUS: JUIsl TPAMOTHBIX JICHCTBHI B OTHOIICHUU OOBEKTOB JKUBOU

OpUPOABl M PEUICHUS pPa3IMYHBIX JKU3HEHHBIX TpoOieM; 6 hopmuposanuu unmepeca

K Onpedenénuoil obaacmu npopheccuoHarvHou 0esmenbHOCmU, C8A3AHHOU ¢ Ouonocuel, unu

K 8b100pY yuebH020 3a8edeniust 0Jisi NPOOOANCEHUsL OUOIOSULECK020 0OPA308aHUSL.

JlocTKeHHe Leu u3ydeHusl ydeOHoro npeamera «buomorus» obOecrieunBaeTcs pelicHHEM

CIICAYIOIINX 3a/1a4 HAd OA30M YDOBHE:

OCBOCHHE OOYYArOIIMMUCS CHUCTEMbl 3HAHHMHA O OMOJOTMYECKHX TECOPHSX, YUCHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, TMpaBHJIaX, CIyXalluX OCHOBOW g (opMupoBaHUS
NPEJCTAaBICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa; O METOJaX HAYYHOTO IO3HAHHS,
CTPOCHUHU, MHOTOOOpPa3uu M OCOOEHHOCTSIX XKHBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3allHM;
BBIJTAIOIIUXCSI OTKPBITHSIX U COBPEMEHHBIX HCCIEI0BaHUAX B OMOIOTHH;

dbopMupoBaHre y OOYYaIOMIUXCS TIO3HABATENbHBIX, HWHTEJUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MPOIIecce aHaIu3a IaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3IJISJIOB,
UJICH U TIOJIXOJIOB K M3YYCHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpPTaHHU3AIINH;

CTaHOBJICHHE Yy OOydaromuxcsi oOmeld KylbTypbl, (YHKIHMOHATHHOH T'PAMOTHOCTH, pa3BUTHE
YMEHHI OOBSICHITH M OIICHUBATH SIBJICHUS OKPYKAIOMIETO MUPa KUBOU IPHUPOJIBI HA OCHOBAHUT
3HAHU U OMBITA, TOTYYEHHBIX IPU NU3YYEHUU OMOJIOTHUHY;

¢dbopmupoBaHre y 00yJaIOUIMXCSl YMEHUH WILTIOCTPUPOBATh 3HAYCHNE OMOJIOTHYECKUX 3HAHHUN B
MPAKTHYECKOHN eATeIHbHOCTH YeI0BEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHIA U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHUBOH MPUPOIBL,
HEOOXOIUMOCTH OEpeKHOro OTHOIIEHUS K HeH, COOMI0oJIeHUsT STUYECKMX HOPM IpHU
MPOBEJICHIH OMOIOTUYECKUX UCCIIeI0OBAHUM;

OCO3HaHHME IIEHHOCTH OWOJOTHMYECKUX 3HAHWH ISl TIOBBIMICHHUS YPOBHS JKOJIOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHCHHE TPHOOPETEHHBIX 3HAHWM W YMEHHWW B TIOBCETHEBHOW JKWU3HW JUIS OICHKH
MOCJEICTBUI CBOEH NEATENIbHOCTH MO OTHOIIEHHIO K OKPY)KAIoILIeH cpesne, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHKE U COOIIOICHNE Mep TPOdrIIakTHKH 3a001eBaHUH.

Ha yenyonennom yposne:

O3HAKOMIEHUE 00YUAIOWUXCA C MemoO0amu NO3HAHU HCUBOU NPUPOObL: UCCIE008AMENbCKUMU
Memooamu OUONOSUYECKUX HAYK (MOJEKYIAPHOU U KIeMOYHOU OUuonocuU, dMOPUOIOSUU
u buono2uu pazeumus, 2eHemuKu U cereKyuu, OUOMexXHON02UU U CUHMEeMUYecKoll ouonoeuu,
NaneoHmMoN02UU, IKOLOSUU), MEMOOAMU CAMOCMOAMENbHO20 NPOBEOeHUss DUOIOSULECKUX




uccredosanuii 8 aabopamopuu u 6 npupooe (HabaroOeHue, usmMepeHue, IKCNePUMEHM,
Mooenuposarue),

oeradeHue  0OYUAIOWUMUCA — YMEHUAMU:  CAMOCMOAMENbHO  HAX0OUMb,  AHATUZUPOBAMb
U UCNOIb306amMb  OUONO2UYECKYIO  UHGOpMayulo;,  NOIbL308AMbCA  OUOLOUYECKO
MePpMUHONIO2Uell U CUMBOIUKOU,  YCMAHABIUBAMb — C653b  MedcOy — pazeumuem  OuoIocuu
U COYUANLHO-IKOHOMUHECKUMU U IKOJIOSUYECKUMU NPOOIeMAMU Henoeuecmed, OYeHUBAMb
nocieocmeusi ceoell 0essmerbHOCmU N0 OMHOUWEHUI0 K OKpyacanwel NpupooHou cpeoe,
COOCMBEHHOMY 300P0BbI0 U 300POBLI0 OKPYICAIOUUX TH00el; 000CHOBbIBAMb U COONI00AMb
Mepbl  npopurakmuxku  UHGEKYUOHHLIX  3a00ne8aHull, NPasuld NOBeOeHUsl 8 NPuUpooe
u obecneuenuss 0e30NACHOCMU COOCMBEHHOU  JHCUSHEOEAMENbHOCIU 6  UYPe38blUaAUHbIX
CUMYayusx npupooOH020 U MEXHOSEHHO20 XaApakmepa, Xapakmepuzo8ams COBPEeMEHHbLE
Hayy4Hvle OMKPbIMUsL 8 001ACmU OUOTO2UU,

pazeumue 'y 00yYanuuxcs UHMELIeKMYAIbHbIX U MEOPUeCKUX CHoCOOHOCmell 8 npoyecce
3HAKOMCMBA C 8blOAIOWUMUCA OMKPLIMUAMU U COBPEMEHHBIMU UCCIe008AHUAMU 6 OUOT02UlU,
peuilaemviMu el npodremamu, mMemooono2uel OUOIO02ULeCK020 UCCIe008aHUsL, NPOBEOeHUs
9KCNEPUMEHMANbHBIX ~ UCCIe008AHUL, peuleHus OUono2U4eckux 3aoay, MoOeauposaHus
OUoI02ULECKUX 00BEKMO8 U NPOYECCO8;

gocnumanue y 00y4arowWuxcsi YEeHHOCMHO20 OMHOWEHUs K JICUBOU Npupooe 6 Yeiom U K
OMOeNbHbIM €€ 00beKmam U sGIeHUsIM;, HOPMUPOBAHUE IKOIOSUHECKOU, 2eHemU4ecKou
epamomuocmu, oowell Kyibmypuvl H08edeHUs: 8 Npupooe;, UHmMezpayul ecmecmeeHHo-HayYHbIX
SHAHUU,

npuoopemenue 0OVUAIOWUMUCA KOMNEMEHMHOCU 8 PAYUOHATbHOM HPUPOOONONb308AHUU
(cobnoodenue npasul nogeoeHuss 6 nNpupooe, OXPAauvl BUd08, dKocucmem, oOuocgepwl),
COXpaHeHUuu coOCMEEHH020 300P06bsl U 300P08bSL OKPYICAIOWUX TH00el (cobnodeHus mep
npoghunaxmuxu  3ab6o0neeanuti,  obecneyenue  OE30NACHOCMU  JHCUBHEOESMENbHOCU
8 UPe3BLIYAUHBIX CUMYAYUAX NPUPOOHO20 U MEXHO2EHHO20 Xapakmepa) HA OCHO8e
UCNONL308AHUSL OUONOSUYECKUX 3HAHULL U YMEHUU 8 NOBCEOHEBHOU JICUHU,

co30aHue ycio8utl 0Jist 0CO3HAHHO020 8blOOPA 0OVUAIOUWUMUCS UHOUBUOVATLHOU 00PA308AMENLHOU
mpaexmopuu, — cnocoocmeyrwel nociedyiouemy npo@eccuoHaibHOMy CAMOONPEOeNeHUIO,
8 COOMBEeMcmauY ¢ UHOUBUOYATbHIMU UHMEPEeCaM U NOMPEOHOCMAMU PeCUOHA.

MECTO YYEBHOI'O IIPEMETA «BbHOJIOI US1»
B YYEBHOM IIJIAHE

B cucreme cpennero oOmiero obpazoBanusi «buosnorus», u3zydaemas Ha 0a30BOM YpOBHE,
IpU3HaHa 0053aTeNIbHBIM YUEOHBIM MPEIMETOM, BXOSIIUM B COCTaB MpeAMETHON 001acTu
«EctecTBeHHBIE HayKu». YUeOHBIM IJIAaHOM Ha €€ u3ydeHue orBeneHo 70 ydeOHBIX 4acoB, 1o 1
yacy B Hezento B 10 kiacce. B TemaTnueckoM mIaHMPOBAHUHU yKa3aH pe3epB yueOHOro BpeMEHH,
KOTOpPO€ PEKOMEHJyeTCsl JJsl pead3aldd aBTOPCKMX IMOJAXOJ0B IO HCHOJb30BAHUIO
pa3zHooOpa3HbIX (OpPM OpraHu3aluy yueOHOro mnpoiecca.

VYuebubiii npeamer «buonorus» yriayOnE€HHOrO YPOBHS H3Y4EHHS BXOJUT B COCTaB
npeaMeTHo obnactu «EcrecTBeHHBIe HaykuW». Ero wmsyueHue mnpemycMOTpPEHO B Kjaccax
€CTeCTBEHHO-HAYYHOro  Mpoduis, HampuMep  XUMHMYECKHX,  XHMMHUKO-OMOJIOTHYECKUX
U MEIUIIMHCKUX. B 3THX Kiaccax HW3ydeHHe MaHHOTO MpeAMeTa MPEeayCMOTPEHO B 00BEME
yueOHoi1 Harpy3ku He MeHee 3 4 B Hezento B 10-11kmacce (o 105 4 B ron).

OT10op opraHW3anMOHHBIX (HOPM, METOJOB M CPEICTB OOYyUEHHUS OMOJOTHH OCYIIECTBISETCS
C y4€TOM cCIeU(HUKH ero CoJIepXKaHus M HalpaBICHHOCTH Ha IMPOJOKEHHE OMOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEIHETO MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTenbHBIM YCIIOBHEM IpH OOyueHUH OHOJOTMM Ha YriyOJIEHHOM YpPOBHE SBISETCS
npoBeleHNe JTa0OpaTOPHBIX | MPaKTHUECKUX  paboT. Tarke  ydacThe 0OydJarommxcs
B BBIIIOJHEHWU IIPOEKTHBIX U Y4eOHO-HCCIIEOBATENILCKUX padOT, TeMaTWKa KOTOPBIX
OTIpEeNeNSIeTCS YYUTENIeM Ha OCHOBE WMCEKOIIUXCS MaTepHabHO-TEXHHUECKUX PECypCcoB
U MECTHBIX IPUPOTHBIX YCIOBUH.



B TemaTHueckoM IUTAHUPOBAHWM JUIsl KaXJOTO Kiacca MpPEroaracTcs pe3epB yueOHOro
BpeMenu. Ha 6a30BOM ypOBHE €ro peKOMEH IyeTCsI UCTIOJIb30BATh /ISl TOBTOPECHUS U 3aKPETIICHUS
MaTepuana, a Takke peduiekcun. Ha yrioyOneHHOM ypoBHE i MPOBEAEHUS 0000MIAroNInX
YPOKOB, 3aIIUThI 00YYAIOIIUMHKCS TIPOSKTHBIX U Y4€OHO-HUCCIIEI0BATEIBCKIX padoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O TIPEJIMETA «bUOJOI'US»

Cormacho PI'OC COO, ycraHaBIuMBalOTCSA TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00y4JarIMMUCS POTPaMM CPEIHEro O0IIero oOpa3oBaHMs: TUYHOCTHBIC, METANPEIMETHBIC H
peIMeTHBIE.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs IMpeaMera «buosorus» BbIIEIEHBI
CIEYIOIIUE  COCTAaBISIIONINE:  O0cO3HaHue  OOYYAIOUIUMHCS  POCCHUHCKON  Ipa)XIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOONPEACIECHUIO;
Hanuyue Mmomusayuyu K OOYUYEHUIO OHOJIOTHH; yelleHanpasieHHoe pazeumue BHYTPEHHHUX
yOEXKIEHUI JTUYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OHMOJIOTHYECKOTO 3HAHUS; 20MOBHOCMb U CHOCOOHOCMb O0YYaloOUINXCcs PYKOBOJICTBOBATHCS B
CBOCH  JAEATEIbHOCTH  LEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAaMH, IPUCYUIUMH  CHUCTEME
Ouosyoruueckoro  oOpa3oBaHUs; Haluyue  NPABOCO3HAHUA ~ DKOJIOTMYECKON  KYJIbTYpHI,
CcnocobHOCmu CTaBUTh L€ U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIudHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaAMeTa «buonorusy» T0CTUralTcs B €UHCTBE Y4eOHOM
U BOCIHTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUM C TPAJULHUOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMH, IPUHSTHIMU B
oOmiecTBe MpaBUJIaMU W HOPMAaMM TOBEJIEHHUS U CIIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUSA,
CaMOBOCIMTAaHHUS U CaMOPAa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3WILIMM JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IIPABOIOPSAIKY, YEJIOBEKY TPYyJa M CTapLIEMy I[OKOJIEHUIO, B3aUMHOIO
yYBaXXEHUsA, OEpeKHOTO  OTHOMICHUS K  KYJAbTYPHOMY  HACIEOUI0 W TPATUIHUAM
MHOT'OHallMOHAJIBHOTO Hapoa Poccuiickoit denepannu, Npupoae U OKPYKAIOLIEH cpele.

JlnuHOCTHBIE pe3ynabTaThl OCBOEHUs y4deOHOro mnpeamera «buosnorus» MOKHBI OTpa)xaTh
TOTOBHOCTb M CITOCOOHOCTh OOYYArOIIMUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOLIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacIIUpEHUE KU3HEHHOTO OMbITa W OIbITA JIEITEIBHOCTA B MPOLECCE pEeAM3alli OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHOM AEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1. I'pa:knaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKITAHCKON MOZUIIMH OOYJArOIIErocsi Kak aKTUBHOTO UM OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 0OIIECTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH JACSATEIHHOCTH MPHU CO3JAHNN YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;
CITOCOOHOCTH OTMPEEIATh COOCTBEHHYIO TMO3HIIMIO IO OTHOIIEHUIO K SBJICHHUSIM COBPEMEHHOM

KU3HU U OOBICHATSH e€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHS
TOJIEH ¢ pa3HbIMH YOCKICHHUSIMH, KYIbTYPHBIMU IICHHOCTSIMHU M COITHAIIBHBIM TOJIOKECHHEM;
TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJIHCHHUS  Y4YEOHBIX,

MMO3HABATEJIbHBIX M HUCCIEA0BATENbCKUX 3a/ay, YBAXXUTEJIBHOTO OTHOIICHHUS K MHEHHIO



OIITOHEHTOB TP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJIEPKAHUS;
TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM NIEATEIBHOCTH.

2. HanHOTI/I‘lECKOFO BOCIIUTAHHUA:

c(hOPMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW MICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH niepe PoauHo#, rop1ocT 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIECHHWE K NPUPOAHOMY HACJIEIMIO M NMaMATHUKAM HPHUPOABL; JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSX, TPYJIE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAuYeHUsT OMOJOTMU B TO3HAHMM 3aKOHOB MPUPOABI, B KM3HU YeEJIOBEKa H
COBPEMEHHOT0 00IIeCTBa;

ujeiHas yoex1EHHOCTb, TOTOBHOCTb K CIYXEHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cynb0y.

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO IMTOBEICHHUSI;

CIIOCOOHOCTH OIIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHHUs, OPUCHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HAHKE JIMYHOT'O BKJI4/1a B IOCTPOCHUE YCTOMYMBOTO OY/TyIIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSAM, CO3aHUIO CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUSA UEHHOCTEW CEMENHON )KU3HU B COOTBETCTBUH C TPAAULIHUSIMU Hapoa0B Poccuu.

4. JcTeTHYeCKOro BOCIMUTAHNA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIIOUYasi 3CTETUKY ObITa, HAYYHOIO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/AA, OOIECTBEHHBIX OTHOLLICHUIA;

[IOHUMaHUE SMOLIMOHAIILHOTO BO3EHCTBHS )KUBOU IIPUPOABI U €€ LICHHOCTH;

TOTOBHOCTb K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHUE IPOSABIIATH Ka4yeCTBa
TBOPYECKOM JINYHOCTH.

5. ®u3n4ecKoro BOCMUTAHUS:

MOHUMaHWE W peaju3anusl 310poBOro M Oe3omacHOro oOpa3a >KHU3HU (30pOBOE MHUTAHUE,
COOJTIOICHNE TUTHEHUYECKUX TIPAaBUI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OT/IbIXA,
perynsipHasi (u3NYecKas aKTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHMS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHHEe [EHHOCTH MPAaBHJ WHIWBUAYAIBHOTO M KOJUIEKTUBHOTO OE30I1TaCHOTO TOBEICHHUS B
CUTYaIHSX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHME TIOCIEJCTBUI M HEMpPUATUS BPEAHBIX TMPUBBIUEK (YHOTPEONEHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS).

6. TpyaoBoro BocnuTanusi:

TOTOBHOCTb K TPY/1y, OCO3HaHUE LIEHHOCTU MacTePCTBa, TPYAOIO0UE;

TOTOBHOCTh K AaKTUBHOW JIEATEILHOCTH TEXHOJOTHMYECKOW M COIMAIbHON HaIMpaBICHHOCTH,
CIIOCOOHOCTh ~MHHUIIMUPOBATh, IJIAHUPOBATh U  CAMOCTOSITENLHO  BBIMOJTHATH — TaKyIO
NEeSTETLHOCTD;

UHTEpEC K pa3IuyHbiM cdepaM MNpodecCHOHANBHON eATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp Oyaymei nmpodeccun u pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIAHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHHUIO HA MPOTSHKEHUH BCEH KU3HU.



7. DKOJOrN4eCcKOro BOCIIUTAHMA:

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOUICHHE K MMPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE
€€ CYILIECTBOBAHMUS,

MIOBBIIIICHUE YPOBHS SKOJIOTHYECKON KyIbTYphI: TPHOOPETEHUE ONBITA INITAHUPOBAHUS ITOCTYITKOB
Y OLIGHKH UX BO3MOKHBIX MOCIEACTBUM IS OKPYXKAIOIIEH Cpe/ibl;

OCO3HaHME TJOOAIBHOTO XapakTepa OJKOJOTHYECKUX IMpoOJieM M TMyTed UX pPelICHHS;

CIIOCOOHOCTH MCIOJIb30BaTh NMPHOOpETaeMble NMPU W3YYEHUHU OWOJIOTMU 3HAHHS M YMEHHUS MHpU

peLeHnH PoOIIeM, CBA3aHHBIX C PAMOHAIBHBIM HPUPOIONOIL30BaHUEM (COOIIOICHHE

IPaBUJI MOBEJCHUS B MPUPOE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B SKOCHUCTEMaX,
OXpaHy BUJIOB, YKOCHCTEM, OUOCheph);

AaKTUBHOE HEMPUSTHE NEHCTBUI, MPUHOCALINX BpeI OKpY)Karollel MPUPOIHOIN cpesie, yMEeHue
MPOTHO3UPOBATh  HEOJIATONMPHUATHBIE OJKOJOTHYECKHE TIOCIEICTBUS  NPEIIPUHUMAESMBIX
JEUCTBUM U NIPEOTBpAIIATh HX;

HAIMYUE PA3BUTOTO OSKOJOTHYECKOTO  MBIIUICHHUS, JKOJOTUYECKOW KYJIBTYpPHI, OIbBITa
NESITeIbHOCTH  AKOJIOTMYECKOM  HAIMpaBIIEHHOCTH, YMEHHS pPYKOBOJICTBOBAaThCS HMMH B
MO3HABATEIFHON, KOMMYHHUKATUBHOH W COIMAILHOW TPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON AESITETbHOCTH SKOJIOTMUECKOI HAlIPaBICHHOCTH.

8. IleHHOCTH HAYYHOT'0 MIO3HAHMS

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKd W OOLIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha IUAJIOTE KYIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOW M YUTATEIbCKOW KYJIbTYpPhI KaK CPEACTBA B3aUMOJCHCTBUS MEXKAY
JIIOJIbMU U [TO3HAHUS MUPA;

NoHMMaHue cnenuduku OWOJOTHMH KaKk HayKd, OCO3HaHusA e€ poiu B (HOPMUPOBAHHU
palMOHAJIBLHOTO  HAYYHOI'O  MBILIUIEHMS, CO3JaHUM  ILIEJIOCTHOI'O  IpEACTaBICHUS 00
OKpY’KaloIlleM MHpe KaK O €IMHCTBE IPUPO/IbI, UEJIOBEKa U O0IIECTBA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuH NpooIeM COXpaHEHHs IPUPOJHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Ul COBPEMEHHON LMBUIIM3ALMU: 00ecreueHs] HOBOTO
YPOBHS pa3BUTHS MEIULIMHBL;, CO3/IaHUE NIEPCIIEKTUBHBIX OMOTEXHOJIOTUMN, CIOCOOHBIX pellaTh
pecypcHble IMpOOJieMbl pa3BUTHs YEIOBEYECTBAa; IOWUCKAa IyTeH BbIXOJa U3 TINI0OATBHBIX
DKOJIOTMUECKHUX MpobieM U obOecreyeHus Tmepexoja K yCTOMYMBOMY  pa3BHUTHIO,
panroHaIbHOMY UCIOIB30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHMIO HOBBIX CTAH/IAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHMHM OWOJIOTMYECKUX 3HAHUM B ILEISIX MOBBIMIEHUS oOIen
KYJIbTYpPbl, €CTECTBEHHO-HAYYHONH TI'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIbHOU
IpaMOTHOCTH oOyyaromuxcsi, popMupyeMoii Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOAOB II0O3HAHHUSA, HCIHOJb3YyeMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BaTh IOJIydaeMble 3HAHUS I aHalIu3a U OOBACHEHUS SIBICHUN
OKpY’KaloIIero MUpa U NMPOUCXOMSIIUMX B HEM HM3MEHEHHH; yMeHHEe JenaTh 00O0CHOBaHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOMIMXCA JAHHBIX C IEJIbIO TOTY4YEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS IS pelleHus mpolieM B
pEaIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAy4YHOH JE€ATENbHOCTH, TOTOBHOCTb OCYHIIECTBIISATH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 10 OMOJIOTUU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMH.

B mporecce mocTukeHUs TUYHOCTHBIX PE3yIbTATOB OCBOSHUSI OOYYAIOMIMMHUCS MPOTPaMMBI
cpemHero ooOmero oOpa3oBaHUS Yy OOYYarONIUXCS COBEPIICHCTBYETCS  OMOYUOHANbHBIU



unmenekm, IpeANnoaararoli chOPMUPOBAHHOCTD:

Camoco3Hanusl, BKIFOYAIOIIETO CIOCOOHOCTh TOHMMAaTh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BU/ICT
HAalpaBJICHUs Pa3BUTHSI COOCTBEHHON 3MOLMOHAIBHOM c(hepbl, OBITh YBEpEHHBIM B cele;

camope2yiuposanus, BKIIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TOBEJICHHE, CITIOCOOHOCTH aJanTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSM H IIPOSIBIISATH
IrHOKOCTb, OBITH OTKPHITBIM HOBOMY;

BHYmMpenHel MOmueayuu, BKIFOYAIOIIEH cTpeMIIeHHE K JOCTHIKEHHIO LIEIU U YCIIeXY, ONITUMH3M,
MHUIMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXOJSl U3 CBOMX BO3MOKHOCTEH;

Mnamuu, BKIFOYAIOIIEH CHOCOOHOCTh TOHUMATh YMOIIMOHAIBHOE COCTOSIHHE APYTUX, YIUTHIBATh
€ro MpH OCYIIECTBICHUU KOMMYHHUKALIMHU, CTIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHHUIO;
COYUATLHBIX HABBIKOS, BKITIOYAIOIINX CIOCOOHOCTh BBICTPANBATh OTHOILEHHUS C IPYTUMH JIFOJbMH,

3a00TUTHCS, IPOSIBIATH HHTEPEC U Pa3peIIaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbie pe3ynbTaThl OCBOCHHS Yy4eOHOro mpeamera «buomnorus» exmouarom.
3HauUMMBbIe I (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEXAUCUUIIIMHAPHBIE
(MexXnpeaMeTHbIE) oOlLIeHaYYHbIE TTOHSTHSI, OTPaXKaroIIHe 11€JTOCTHOCTh HAYYHON KapTHHBI MUPa
U crienn(rKy METO/I0B MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CUCTEMa, HAyYHBIH ()aKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TeopHusl, UCCIIeI0BaHUE, HA0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIp.); YHUBEPCAIbHbBIE YUeOHbIe
neiictBus  (IIO3HABaTENIbHbIE, KOMMYHMKATHBHBIE,  pErYJSTHBHbIE),  O0O€CIEUMBAIOLINE
dbopMupoBaHre (QYHKIMOHAIBHONH I'PAaMOTHOCTH U COIUAIBHON KOMIIETEHIIMH OOYYaIOLIUXCS;
CIIOCOOHOCTE 0o0yJaronmxcst HCIO0JIb30BaTh OCBOEHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHbIE Yy4eOHbIE JEWCTBHA B IO3HABATEIBHOU U
COLIMAJIBHON ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTrPAMMBI CPEIHEr0 00IIero 00pa3oBaHusl JOIKHbI
OTpaXkaTh:

OBnajcHNEe YHUBEPCAIbHBIMHU V‘IC6HLIMI/I MMO3HABATEILHBIMU JICHCTBUSIMU:

1) 6azosvie no2uueckue oeticmeust.

caMoCTOSTeNbHO  (OpPMYNIHUpOBaTh U  aKTyallu3UpoOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHUM 3HAHWA TPUEMBI JIOTMUECKOTO MBINIJIEHUS (aHali3a, CUHTE3a,
CpaBHEHHU, Kiaccu(puKaluu, O0O0O0OIIECHUS), PACKPHIBATH CMBICT OHMOJIOTHYECKHX MOHSATHIA
(BBIIETSATH WX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATh CBSI3U C APYTUMH MOHSTHIMU);

ONpeNEeNATh LENH AeSTENbHOCTH, 33a/1aBasl apaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCUTH
pe3yIbTaThI IEATETLHOCTH C TIOCTABJICHHBIMU LIETISIMU;

UCIIONIb30BaTh OMOJOTUYECKHE TOHATUS ISl OOBsICHEHUs (PaKTOB U SIBICHUI KMBOUW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYKEHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, TI0 aHAJIIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U
3aKJTIOYEHUS;

NPUMEHATh CXEMHO-MOJIETIbHBIE CpPEJICTBA Il MPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIIIEHWH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUMA Pa3HOTO POIa,
BBISIBJICHHBIX B PA3JTUYHBIX WH(OPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh TUIAH PEIICHHs] MPOOJEMBbI ¢ y4€TOM aHalli3a MMEIONIUXCS MaTepUajbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OIEHUBATH
PHUCKH MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PpabOTy B  YCIOBUAX pPEATBHOTO, BHUPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOJIEM;



2) bazosvie ucciedosamenbckue Oelcmeusl.

BJIaJCTh HAaBBIKAMH Yy4eOHO-HCCIICIOBATEIBCKOW M TMPOEKTHOW JCATEIBHOCTH, HaBbIKAMU
paspelieHus npoodeM; ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIEHOMY TIOMCKY METOJIOB
pelIeHHsI MPAKTHYSCKHUX 3a/1a4, TPUMEHEHHIO Pa3INYHbIX METOJIOB ITO3HAHUS;

UCIIOIb30BaTh Pa3jIMYHbIC BHIBI JEATCILHOCTH [0 IOJYYCHHIO HOBOTO 3HAHHUS, €ro
HHTEPIpETAINU, TPEeOoOPa30BaHUI0 U MPUMEHEHHIO B YUCOHBIX CHUTYAIHSIX, B TOM YHCIIC MPU
CO3JIaHMH YYE€OHBIX U COIHAIILHBIX POEKTOB;

(GopMHpOBAaTh HAYUHBIH THIT MBIILICHHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYCBBHIMH
MOHATHAMH M METOAAMU;

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3ajaud B 0OOpPa30BaTCIbHOW JCSITEIBHOCTH U
KM3HCHHBIX CHTYaIlHsX;

BBISIBJIATh MIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIM3MPOBATh 3aj1a4y, BIIBUIaTh TUIIOTE3Y &
pCIlICHMsI, HaXOIWTh apryMEHThI JUIsS JIOKA3aTeIbCTBA CBOUX YTBEPI)KIACHHH, 3a1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIC B XOJIC PEIICHUS 3a7ayd Pe3yJIbTaThl, KPUTHYCCKHA OIICHUBATH MX
JOCTOBEPHOCTD, IPOTHO3MPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYAIHSIM, OLICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATL IEJICHANPABICHHBIA IMOMCK IIEpEeHOCa CPEIACTB M CIIOCOOOB JICHCTBHS B
poeCCHOHATIBHYIO CPELY;

yMeTh IIEPEHOCUTH 3HAHUS B MIO3HABATEIILHYIO U MPAKTHYCCKYIO 00JIACTH KH3HEICATCILHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIC MJICH, ITPEIaraTh OPUTHHAIBHBIC MTOIX0bl U PEIICHUS; CTABUTH POOIEMbI U
3aj1a4M, JOMYCKAIOIINE aJIbTePHATHBHBIC PEIICHHMS;

3) Oeticmeus no pabome ¢ ungpopmayueir:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOPMAIIUH (TEKCTE Y4eOHOTrO MOCOOHs, HaydHO-
HOMYJISAPHOI JUTEeparype, OMOJOrMUECKUX CIIOBapsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
OaHHBIX, B MHTepHeTe), aHanM3MpoBaTh WHGOPMAIMIO PA3TUYHBIX BHIOB U (HOpM
IPEJCTAaBICHNS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochl U TMPUMEHATh pa3IMYHble METOAbl MpH TIOUCKE U O0TOOope
Ouosiornyeckoit nHpopMay, HeOOXO MO JUIsI BBIITOJHEHHS YUeOHbIX 3aa4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHMUS ~ MHMOPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHH,
COBEPLICHCTBOBATH KYJIBTYPY aKTUBHOI'O UCIIOJIb30BAaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO (POPMY MPECTABIEHUS OMOJOTHYECKON NH(OpMaLIUU
(cxemsl, rpauKHy, TMarpaMMsbl, TaOJIHIIbI, PUCYHKH U JIp.);

HCIIOJIb30BaTh HAyYHBIN S3bIK B KQUECTBE CPEACTBA MPHU padoTe ¢ Guosorndeckoi HHGopmalmen:
MPUMEHITh XUMHYECKHE, (U3NYECKHe M MaTeMaTH4YeCKHE 3HAKHM WU CHUMBOJIbI, (OPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpPY, UCIOIb30BaTh U MPEOOPa30OBBIBATH 3HAKOBO-CUMBOJIMUYECKHUE
CpEeICTBa HATJISIIHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS U 3aIUTHI MH(pOpMAIMK, HHPOPMALMOHHON Oe30macHOCTH
JUYHOCTH.

OBJ'Ia)]eHI/Ie YHUBEPCAJIbHBIMHU KOMMYHUKATHBHBIMHA HGﬁCTBHHMI/II

1) obwenue:

OCYIIECTBIIATE KOMMYHHKAIMK BO BCEX cepax >KM3HH; aKTUBHO Y4acTBOBATH B JIHAIIOTE HIIH
JMCKYCCHUH TI0 CYIIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3aaaBaTh BOIPOCHI, BBICKA3bIBATH
CY’KIEHHS OTHOCHTEIILHO BBINOJIHEHHS IIpEelaraeéMoil 3ajaud, Y4YUTHIBATH HMHTEPECHI U
COTJIaCOBAHHOCTh MO3MIIMI IPYTUX YYaCTHUKOB JHAIOTa UK TUCKYCCHN),

pacrio3HaBaTh HeBepOalbHBIE CPECTBA OOIIEHHS, MOHUMATh 3HAYCHHE COLHUAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHUS] KOH(PIUKTHBIX CUTYAIMi; YMETh CMATYaTh KOH(IUKTHI U BECTH
IIEPETOBOPBI;



BJIQJICTh PA3IUYHBIMU CIIOCOOAMH OOIICHHS M B3aMMOJICHCTBHSI; TOHUMATh HAMEPEHUS APYTUX
JOJEH, TPOSIBISTh YBaXXUTEIBHOE OTHOIIEHHWE K COOECeTHUKY M B KOPpPEKTHOH ¢opme
(hOopMyIIMpPOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

2) cosmecmmuas 0esimenbHOCmb.

MOHUMATh ¥ UCTIOJIb30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHAMBUYaTbHON pabOThI IPU PeIICHUH
OMOJIOTHYECKOU MPOOJIeMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUS TPYNIOBBIX (Gopm
B3alMOJICICTBUS NPU PELICHUH Y4EOHOH 3a1auu;

BBIOMPATh TEMAaTHKy W METOJAbl COBMECTHBIX JCHCTBHHA € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)X0Tr0 YIeHa KOJUIEKTHBA;

OPUHUMATD LIEJH COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATDH JICHCTBHS 110
e MOCTIKEHUIO: COCTaBIIATh IUIaH JEHCTBUM, paclpelensirTh pojad C Y4ETOM MHEHHH
Y4aCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KAuyeCTBO CBOETO BKJa/Ja M KaKJIOTO YYaCTHMKA KOMAaH[bl B OOLIUI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIE MPOEKTHI, OLIEHHWBATh HWJEH C TO3UIMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErHUECKOE MOBEACHHUE B PA3NMYHBIX CUTYalUAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITUATHBHBIM.

OBraieHrEe YHUBEPCAIbHBIMU PETYISITUBHBIMHU JICHCTBUAMU:

1) camoopeanuzayus:

UCII0JIb30BaTh OMOJIOIMYECKHE 3HAHUS JUISl BBIABICHUS MPOOJIEM U MX PELICHUs B KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHMM 1I€JEeBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUAX U MOCTYNKaxX MO OTHOUIEHUIO K KMBOW MPHUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYKaIOILHKX;

CaMOCTOSITENIbHO OCYLIECTBIISTh TO3HABATENIbHYIO J1€ATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTH
u (opMynupoBaTh COOCTBEHHBIE 3a/laud B 0Opa30BATENbHOM ESATENbHOCTH M >KU3HEHHBIX
CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH peIleHUs] MpoOieMbl ¢ Y4ETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacuIMpsATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM JpYIULUU B pPa3HBIX O0JACTAX
3HaHU, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KYJIbTYPHBIH YpPOBEHbD;

2) camokoHmponw:

JaBaTh OICHKY HOBBIM CHTYaIlMssM, BHOCHTH KOPPEKTHBBI B JIESTEILHOCTH, OIICHHBATH
COOTBETCTBHUE PE3y/IbTATOB IIETISIM;

BJIQJICTh HABBIKAMH T03HABATEIBbHON pe(IeKCHH Kak OCO3HAHWS COBEPIIAEMBIX ICHCTBUN U
MBICTHTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHHIA; HCIOIb30BATH MPUEMBI pedIeKCHH
JUISL OLIEHKH CHUTYAIlH, BBIOOPA BEPHOTO PEIICHHUS;

YMETh OIEHHBATh PUCKH M CBOCBPEMEHHO MPHHUMATH PEIICHHUS M0 MX CHUKEHHIO;

PHHAMATH MOTHBBI M apTYMEHTHI APYTUX TIPH aHATN3E PE3yIbTATOB JESTEIbHOCTH;

3) npunsimue cebst u Opyaux:
MPUHUMATH Ce0sl, TOHUMasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;



IPUHUMATh MOTHMBBI U apTyMEHTHI IpYIUX [IPU aHAJIU3€ PE3YyIbTaTOB JEATEIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OMINOKU;
pa3BUBaTh CIIOCOOHOCTH MOHMMATh MUP C MTO3UIMH APYTOTrO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI HA BA3OBOM YPOBHE

[IpenmerHbie pe3ynbraThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yuyebnoro npeamera «buonorus» HaydHble 3HaAHHS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOEHHUIO, MHTEPIpPETAlMd W MPeoOpa3OBaHUIO 3HAHWUN, BHJIBI
JESATEIBHOCTH IO IOJyYEHUIO HOBOI'O 3HAHUS M INPUMEHEHHUIO 3HAHUHN B Pa3IMUHBIX Y4eOHBIX
CUTYaIUsX, a TAKXKE B PEaJIbHBIX )KM3HEHHBIX CUTYalIUAX, CBSI3aHHBIX ¢ Ononoruei. B mporpamme
IPEIMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO TofaM O0yUCHHS.

10 kiaace

[IpenmerHbIe pe3yabTaThl OCBOSHHS YU€OHOTO MpenMeTa «buonorusy JOIKHEI OTPaKaTh:

1) chopmMHpPOBaHHOCTH 3HAHMW O MECTE€ M POJHM OHOJIOTMH B CHUCTEME HAYYHOTO 3HAHHSI
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HayYHOTO MUPOBO33PEHUS; O BKJIAJE POCCUICKUX U 3apyOE€KHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosnoruy; (PyHKIMOHAIBHON TI'PaMOTHOCTH 4YeNOBEKa MJIs pEelIeHHs] XU3HEHHBIX 3a/1ad; 8
NO3HAHUU 3AKOHO8 NPUPOObL U peLueHul NpoobaeM PAUUOHATLHO20 HPUPOOONOIb308AHUSL, O 8KAAOE
POCCULICKUX U 3aPYOEICHBIX YUEHBIX 8 pazsumue OU0N02UU,

2) yMEHHE PacKpbIBaTh COACPIKAHUEC OMOJIOTMYCCKUX TCPMUHOB M TOHSATHIA: JKU3Hb, KIETKA,
Opranu3M; MeTabom3M (0OMEH BEIIECTB U MTPEBpAILEHIE YIHEPTHH ), TOMEOCTa3 (CaMOperyIisusl),
YpOBHEBasi  OpraHU3allusi  JKUBBIX  CHUCTEM,  CAMOBOCHpPOMU3BEIEHUE  (PEmpOIYKIIHS),
HACJICJICTBEHHOCTh, M3MCHUYMBOCTh, POCT W PA3BHUTUE; 61A0CHUE CUCMEMOU OUONOSUYECKUX
SHaHUU, Komopas exnoyaem. buonocuyeckue meopuu (kremounas meopus 1. Ileanna, M.
Hlnetioena, P. Bupxosa, xpomocomuas meopus nacieocmseennocmu 1. Mopeauna), yuenus (H. U.
Basunosa — o yeumpax mno2000paszus_u_npoucxoncoeHuss KyabmypHbIX PACMEHUll), 3aKOHbl
(e0urno0bpaA3Usi NOMOMKOE NepPe020 NOKOJCHUS, DACUIECNICHUS, YUCIOMbL 2aMem, He3a8UCUMO20
Hacnedosanusn 1. Menoens; 2omonocuyeckux paooe 6 Hacieocmeennou usmenyusocmu H.U.
Basunosa),; npunyunui (xomniemenmapuocmu),

OTIPEICIISATH TPAHUIIBI KX PUMEHUMOCTH K )KUBBIM CHCTEMAM;

3) yMeHue BIajieTh METOIaMU HAYYHOTO MTO3HAHMUS B OMOJIOTHH: HAOJFOICHUE M OITMCAHUE )KUBBIX
CUCTEM, IPOIIECCOB W SIBJICHHIA, OPraHU3alUs W MPOBEICHUE OMOJIOTHYECKOTO IKCIICPUMCHTA,
BBIIBIDKEHUE THUIIOTE3bl; BBISBICHHE 3aBHUCUMOCTH MEXAY HCCIEAYEMbIMH BETUYMHAMU,
00BSICHEHUE TIOTYICHHBIX PE3yJIbTaTOB, HCITOJIL30BAHHBIX HAYYHBIX TIOHSATHH, TEOPUN U 3aKOHOB;

yMeHUe 0enamsb _6bl600bl_HA_OCHOBAHUU NOJVYEHHbLIX De3VIbmAamos; 61a0eHUe OCHOBHbIMU
MEMOOAMU__HAYYHO2O NO3HAHUS, UCHOJIL3YEeMbIX 68 OUO0N02UYECKUX UCCACO0B8AHUIX _IHCUBLIX
00bekmos (onucarnue, usmeperue, Habaooenue, SKCNepUMenn),

4) yMeHHE BBIICIATh CYIICCTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MIPEeBpAICHHUsS] YHEPTUH B KJIETKe, (OTOCUHTE3a, MIIACTHYECKOTO W SHEPreTHYeCKOoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Me03a, OTUIOAOTBOPEHHUS, PAa3MHOKEHUS, UHAUBUIYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3); A8MompoPHO20 U 2emepompohro20 muno8 numanus, homocunmesa,
2amemozenesd, dMopuoenesa, NnoCmIMOPUOHANLHO20 PA3BUMUSL, 83AUMOOCUCMBUS _2eHO8,
2emepo3uca; UCKYCCmMeeHH020 omoopa;

5) ymMeHue ycmanasiusamv 83auMOCEI3U_MeNCOV OP2AHOUOAMU KIeMKU U UX (QVHKUUSAMU,
CIMPOEHUEM KNeMOK DA3HbIX MKAHEU U UX QYHKUUAMU, MEANCOY OP2AHAMU U CUCIEMAMU OP2AHO8
V_DAcmenuil, JHCUBOMHBIX U YeN08eKA U UX (DYHKUUIMU, MeHCOY CUCMEeMaAMU _OP2aAHO8 U UX
dyurkyuamu, medxcoy smanamu_obMeHa sewecms; dImanamiyl_KiemoyHo20 YUKIA U HCUSHEHHbIX
YUKIO8 OP2AHUZMOS,; IMANAMU IMOPUOHANLHO20 PA36UNMUSL, 2CHOMUNOM U (DeHOmUnom,




Genomunom u paxmopamu cpeodvi 0OUmManus;

6) ymenue eviasusimb omauuumenbhble NPUSHAKU HCUBLX CUCIEM, 8 MOM_HUCIe PACHEHUl,
HCUBOMHBIX U YELOBEKA,

7) yMenue ucnonb308ams cOOMEEMCmMeyouue apeyMennbvl, OUOIOSUYECKVIO MEPMUHOLO2UIO
U CUMBONUKY OJI51 00KA3AMeNbCmea poOCmea OP2aHU3MO8 PASHLIX CUCEMAMUYECKUX 2PYIN,

8) yMEHHE TPUMEHSATH MOJTYYCHHBIC 3HAHHS I OOBSICHCHHS] OMOJOTHYECKHX IPOIECCOB H
SBJICHUH, Il IPUHSITUS IPAKTUYECKUX PEIICHUN B MMOBCEAHEBHON KHU3HHU C LIEIbI0 00ecreueHUs
0C30MaCHOCTH CBOETO 3/JI0POBbSI M 3J0POBbSI OKPYXKAIOIIUX JIIOJICH, COONIONCHUS HOPM
rPaMOTHOTO TOBEJCHHUS B OKpYXKaloUlel NpUpOIHON cpele; MOHMMaHHWE HEeOOXOAUMOCTH
UCTIOJIb30BAHUSI JTOCTHIKCHUH COBPEMEHHOW OMOJOTUU W OMOTEXHOJOTHH IS PAlMOHAIBHOTO
MPUPOIONOIB30BAHUS;

9) yMmeHue peliath 3JCMCHTApHbIC T'CHETHYCCKHE 3aJaud Ha MOHO- W JUTHOpUIHOE
CKpeIllMBaHUE, CUEIUICHHOE HacleJOBAHUE; COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPELIUBAHUS
JUIS TIpeACKa3aHMs HACIICJOBAaHMS MPHU3HAKOB y OPraHU3MOB; YMEHUe peuams Ouorocuieckue
3a0ayu; 8blAGIAMb NPUYUHHO-CLEOCHBEHHbIE C8A3U MENHCOV UCCAe0VeMbIMU OUOI02UYeCKUMU
npoyeccamu U AeieHUusMUY, 0enamsb 6bl800bl U NPOSHO3bl HA OCHOBAHUU NOJYVYEHHbIX
pe3yibmanmos;

10) yMmeHue BBINOJHATH JIA0OPATOPHBIC M MPaKTHYECKHE pabOThl, COOIIONATh MpaBWIIa MPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBAHHUEM;

11) yMeHHEe KPUTHYECKH OLECHHBATh M HHTEPIPETHPOBATh HHGPOPMAIHIO OHOJIOTHYECKOTO
COJIeprKaHMs, BKITFOUAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IMIHBIX HcTOYHUKOB (CMU, HayuHO-
MOMYJSIPHBIE MaTepuaibl); STUYECKHE AaCeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHUOIOrHH,
MenuIuHe,  OWMOTEXHOJIOTHH;,  VYMeHue  8bl08Ueamv  2unomeswl, npogepsimes _ ux
9KCNEPUMEHMAIbHBIMY __ CPeOCmBaMy, — (OPMYIUPYA  yelb  UCCIe008AHUs,  AHAIUZUPOBATID
HONYYeHHble Pe3YIbmamyl U 0elams 6bl800bl;

12) ymeHue co3gaBaTh COOCTBEHHBIC MHCBMEHHBIE W YCTHBIE COOOIICHUS, 00001mas
OMOJIOTHYECKYI0 HMH(POPMAIUI0 W3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh
MOHSATUHHBIN anmapar OUOJIOTHH.

13) ymenue yuacmeosamov 6 yueOHO-ucciedo8amensbckoi pabome no _Ouono2ull, 3K0A02Ul
U _Meduyune, nposooUMoU Ha 0a3e WKOJIbHbIX HAVYHLIX 00uecms, 1 nyoauyHo npeocmasiimo
NOJIVYEHHble PEe3YAbMambl HA VYEHUYECKUX KOHDEpeHUUSX,

14) ymenue oyenusams smuyeckue acnekmol COBPEMEHHbLX UCCIe)08AHU 8 00NACHU OUONO2UU
U MeOUuyUHbl _(KIOHUPOBAHUE, UCKYCCMBEHHOE ONJI000MEOPEHUe, HANDAGICHHOE USMEHEeHUe
2EHOMA U CO30AHUE MPAHCSEHHBIX OP2AHUIMOS);

15)  ymenue  ocywecmensimo  ocosnamnmvlil  6b100p  6yOywen  npogheccuonanibHou
desmenbHocmu_8_o0nacmu_Ouoaocuu, MeOuyunbl, OUOMEXHOIO2UU, 8eMEPUHAPUU, CENbCKO20
XO3AUCMEa,  NUWEBOU  NPOMbBIULICHHOCIU,  VeayOnsamb  NO3HA8AMENbHbIU  UHmepec,
HANPAGICHHbIU _HA _OCO3HAHHLIL _68blOOP coomeemcmeyowel npogeccuu 1 npoooaiceHue
OU0I02UYeCK020 _00PA306AHUSL 6 VUPEHCOCHUAX CPEOHe20 NPODeCcCUOHAIbHO20 U 6bICULE0

00paszosamnus.

11 knace

[IpeameTHBIC PE3YIBTATHl OCBOCHUS yUeOHOTO TIpeiMeTa «bHoIorusy TOKHBI OTpaXaTh:

1) chopMHPOBAHHOCTH 3HAHUM O MeCTe M POJH OHWONIOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpA H
Hay9HOTO MHPOBO33PEHHS; O BKJIAJE POCCUUCKUX M 3apYOC)KHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonorun; QyHKIIMOHAIBHON TPAMOTHOCTH YelIOBEKa JJIsl PEIIeHUs )KU3HEHHBIX 3a/1a4;

2) yMEHHE PacKpbIBaTh COJEP)KAHHE OMOJIOTMYECKMX TEPMHHOB W TOHSATHH: BHI, MOIMYJISIU,
reHO(OH/1, IBOIIONHS, TBUXKYIIHE CUITBI ((DaKTOPHI) SBOIOINH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BH1000pa30BaHME, IKOJIOTHIECKHE (PAKTOPHI, SIKOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI,
[[eNU MUTaHUs, YKOJIOTHYecKas MupaMuia, OMoreonenos, buochepa;

3) BiIaJcHUE CUCTEMOUN OMOJIOTMYECKUX 3HAHHUMN, KOTOPas BKJIIOYAET: OCHOBOIOJIATAOIIIE
OMOJOTMYECKHE TEPMUHBI W MOHATHS (KU3Hb, KJIETKA, OPraHHM3M, METaboIHM3M, TOMEOCTas,




CaMOpEryJIAlKs, CaMOBOCIPOU3BECHUE, HACIEACTBEHHOCTh, W3MEHUYHMBOCTb, POCT W Pa3BUTHE);
ouonorndeckue teopuu (kierouynas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa;
XpoMocoMHas Teopus HacnencTBeHHocTd T. Moprana); yuenus (H. M. BaBunoBa — o 1eHTpax
MHOT000pa3usi M MPOUCXONKIACHUS KYJIBTYPHBIX PACTCHWI); 3aKOHBI (€IMHOOOPA3Usl IMOTOMKOB
IIEPBOrO IMOKOJICHUS, PACHICINICHUs, YUCTOThl TaMeT, He3aBUCUMOro HacienoBanus I'. Menpens;
TOMOJIOTHYECKHUX PSIIOB B HAcJIeACTBEHHOHW wu3MmeHumBoctd H.M. BaswioBa); HOpPUHIIMIOEI
(KOMILJIEMEHTAPHOCTH);

4) yMmeHWe wu3Narath OWOJIOTHYECKHE Teopud (dBosronMoHHas Teopuss Y. lapBuHa,
CUHTETUYECKAash TEOPUs IBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoisbiieBoro cxojactesa K. M.
bapa, uepenoBaHus rnaBHbIX HampasieHud u myteil sBomounu A. H. CeeproBa, ydeHus o
o6uocdepe B. . Bepnaackoro), onpeaensTb FpaHULIbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

5) yMeHue BlIaJIeTh METOIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIFOICHUE U OITMCAHHE KUBBIX
CUCTEM, TPOIIECCOB M SBIIEHUH; OpPraHu3alus U IpOBeIeHHUE OUOJIIOTMYECKOTO SKCIEPUMEHTA,
BBIJIBIDKEHUE THUTIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXKTy UCCIICTyEMbIMH BETHUYNHAMHU, O0BICHEHUE
MOJIYUYEHHBIX PE3yIbTaTOB, UCIIOIb30BAaHHBIX HAYUYHBIX MTOHITHMA, TEOPHI U 3aKOHOB; YMEHUE JIe1aTh
BBIBO/Ibl HA OCHOBAHUH TOJTYYEHHBIX PE3YJIbTATOB;

6) yMeHHE BBIACATH CYIICCTBEHHbBIC MPU3HAKK CTPOCHHS OUOJOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISLUM, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIEHO30B U SKOCUCTEM; OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHOW HW3MEHYMBOCTHU, €CTECTBEHHOTO oOTOOpa, BUA000pa3oBaHUS,
MIPUCTIOCOOJIEHHOCTH OPTraHWU3MOB, JEHCTBUSI SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI, IEepeHoca
BEIECTB M MOTOKAa SHEPTrUU B SKOCUCTEMAaX, aHTPOMOICHHBIX M3MEHEHHH B AKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOTCOXMMUYECKUX ITUKJIOB B OMochepe; YMEHUE BBUICITH
CYIICCTBCHHbIC TMPU3HAKHU: BHUPYCOB, KJIETOK TPOKAPHOT ¥ DYKAPHOT;  OJIHOKJIETOYHBIX
Y MHOTOKJICTOYHBIX OPraHW3MOB, B TOM 4YHCie OakTepuil, TpuOOB, PACTEHUH, KUBOTHBIX
U 4YeJIOBEeKa; CTPOCHHUS OPraHOB M CHCTEM OPraHOB PACTEHM, KHBOTHBIX, YEJIOBEKA; MPOIIECCOB
KU3BHENICITCIIbHOCTH, TPOTEKAIONIMX B OpPraHM3Max pPACTCHHUM, IKUBOTHBIX W  YEJIOBEKa;
OMOJOTMYECKHX MPOIECCOB: 0OMEeHa BelIecTB (MeTa0oJu3M), MpEeBpallleHus YHEPrUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOHOTO TUIIOB MHUTAHUS, (OTOCUHTE3a M XEMOCHHTE3a, MATO33, MEi03a,
raMeTroreHesa, aMOpHoreHe3a, MOCTIMOPHUOHATHHOTO PAa3BUTHUS, PA3MHOKEHUS, NHIUBUAYATHHOTO
Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3auMOJICUCTBUS T€HOB, FETEPO3KCca; HCKYCCTBEHHOTO 0TOOpA;

7) yMEHHE TNPHUMEHSITH MOJYYCHHbIC 3HAHUS Ui OOBSICHCHUS OMOJOTMYECKUX IPOIIECCOB U
SBIIGHUH, U MPUHATHS MPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOM JKU3HU C IIENbI0 OOecTieueHus
0€30MaCHOCTH CBOETO 3/I0POBbS U 370POBbSI OKPYXKAIOIIUX JIIOJIeH, COOJIFOICHUSI HOPM T'PaMOTHOTO
MOBEICHUS B OKpYXKalIIed NPUPOIHON cpene; MOHMMaHHWE HEOOXOAMMOCTH HCIIOIb30BAHUS
JOCTHKEHH COBPEMEHHON OMOJIOTUH JIJIsl PAIlMOHATIEHOTO TTPUPOIOTIOIB30BAHMS;

8) yMeHHe YCTaHABIMBATh B3aMMOCBS3M MEKIY OPraHOWIAAMH KJICTKH M WX (QYHKIHMIMH,
CTPOCHHEM KJIETOK PAa3HBIX TKaHEW W MX (YHKIMSIMH; MEXKIAY OpraHaMHl U CHCTEMaMH OPraHoOB
Yy pAacTeHUM, XKUBOTHBIX W 4YelloBeKa M WX (YHKIHMAMH; MEXAY CHCTEMaMH OpPraHOB M HUX
GYHKIMSIMU, MEXIY dTarmaMu 0OMeHa BEIIECTB; dTalaMy KJIETOYHOTO IUKJIA U KU3HEHHBIX [IUKJIOB
OpPraHM3MOB; JTanaMy SMOPHOHATLHOTO PA3BUTHUS; TEHOTUNOM ¢ (HEHOTUINOM, (EeHOTUTIOM
u (haxTopamMu cpeanbl OOUTAHNS,

9) yMeHHE BBISBIATh OTIWYHMTEIBbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC PACTECHU,
YKUBOTHBIX U YEJIOBEKA;

10) yMeHHWe HMCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTBI, OHOJIOTHYECKYI) TEPMHHOJOTHIO
Y CHMBOJIUKY JUISl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CHCTEMATHYECKUX TPYIIIL;

11) yMeHue periath OMOJIOTHYECKHE 33]auU; BBISBIATh MPUYMHHO-CICICTBCHHBIC CBS3H MEXKIY
HCCIEAYEMbIMU _OMOJIOTHYECKUMHU _TIPOLIECCAMU U SIBICHUSIMU; JIeJaTh BBIBOJIBI ¥ MIPOTHO3bI
Ha OCHOBAHWU NOJYYEHHBIX PE3YIbTATOB;

12) ymeHue pemiath 3JIEMEHTapHBIE OHMOJIOTHYECKHME 3aJaud, COCTAaBIIATH CXEMBI IEPEeHOCa
BEILIECTB U SHEPTUH B SKOCHCTEMax (LI€TH MUTAHUSA );

13) yMeHHE BBINOJHATH JTa0OPATOPHBIE W MPAKTHUYSCKHE PabOTHI, COOMIOMATh MpaBUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000pPYI0OBAHUEM;

14) ymeHWe KPHUTHYECKH OILIEHMBATH W HMHTEPIPETUPOBATh HH(OPMALUIO OHOJIOTHYECKOTO
COJIep>KaHusl, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3NUYHBIX MCcTOYHHKOB (CMMU, HayuyHO-
MOMyJISIPHBIE ~ MaTepHayibl);  pacCMaTpWBaTh  IOOAIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, ()OPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;




15) ymeHHe co3/1aBaTh COOCTBEHHBIC THCHMEHHBIC W YCTHBIE COOOIICHUs, 0000IIas
OHMOIOTMYeCcKyI0 HH(POPMAIIHIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BATh MOHSATHIHBIN
amnmapat OUOJIOTHH;

16) yMeHHEe BBIIBUIaTh THIIOTE3bI, IPOBEPATh KX OIKCIEPHMEHTAIbLHBIMU _CPEJICTBAMH,
hopMynUpYys LENIb UCCIACAOBAHKS, aHATU3MPOBATh OJIYUCHHBIC PE3YIbTATHI U JISJATh BLIBOIbI;

17) yMeH#e y4acTBOBaTh B y4eOHO-MCCIEIOBATENbCKON paboTe 10 OMOJOTHH, SKOJIOTUH
U MEIMIMHE, IPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, M IYOJUYHO IPEACTABIATH
IIOJYYEHHBIE PE3YJITATEI HA YUCHUYECKMX KOH(EPEHIIUAX

18) yMeHHe OLIEHMBATh 3THYCCKUE ACICKThI COBPEMEHHBIX HCCIICIOBAHMMA B 00JACTH OMOJIOTHH
Y MCIAUIMHBI (KJIOHMPOBAHUE, HCKYCCTBEHHOE OILIOJA0TBOPEHHUE, HAPABICHHOS N3MEHEHHE TreHOMA
M CO3JIaHHE TPAHCIE€HHBIX OPraHU3MOB);

19) yMeHMe OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyaymied mpodeccroHaIbHON AeSTeIbHOCTH
B__00nacTd OHOJIOTMM, MEIMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHM, CEILCKOIO XO3sCTBA,
[MIIEBON  MPOMBIIIJICHHOCTH;  YIUIYOISTh IO3HABATENIbHBIM MHTEPEC, HANpaBICHHBIA  Ha
OCO3HAHHBLIM _ BBIOOD  COOTBETCTBYIOIIEH IpO(hECCHMH M NPOJAOJLKEHHE  OHOJIOTHYECKOro
00pa30BaHMs B YUPEIKJICHHUAX CPEAHEr0 MPo(heCCUOHAILHOIO U BBICIIETO 00pa30BaHMUs.
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COJAEPKAHUE YYEBHOI'O IPEAMETA «BUOJOI'U51»

KJIACC

Ba3oBblii ypoBeHb

Yriy01eHHbI YPOBeHb

10 kaacc. 1 4 B Hemenno, Bcero 34 4, u3 Hux 1 4 — pe3epBHoe
BpeMsi

10 kaace. 102 4, u3 Hux 1 4 — pe3epBHOe BpeMsi

Tema 1. BuoJiorusi Kak HayKa

buonorus kak Hayka. CBs3b OMOJOIMM € OOLIECTBEHHBIMH,
TEXHUYECKMMHU W JIPYTUMH  €CTEeCTBEHHbIMH  HayKamH,
¢bunocodueit, 3TUKON, CTETUKON U TpaBoM. Ponb Ouonoruu B
(hOopMHPOBaHUM COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HayK.

Metonsl  ToO3HaHMS ~ KMBOW  NHpupoAsl  (HaOmroaeHue,
SKCHEPUMEHT,  OIMCaHWEe,  M3MEpeHHe,  KJIacCU(pHUKaIMs,
MOJIETUPOBaHUE, CTATUCTHYECKAst 00padOTKa JaHHBIX).

Jdemoncrpanuu:

Ilopmpemwr. Y. [apsun, I'. Mennens, H.K. Konbuos,
JIx. Yorcon u ®@. Kpuk.

Tabruywl u cxemul: «MeToabI TO3HAHUS )KUBOU IPUPOABI».

JlabopaTopHble H npakTHYecKHe padoThI:

Ipakmuueckas paboma Ne 1. «Vcnonb30BaHNUE Pa3TUYHBIX
METOJIOB MPU U3YUYEHUU OHOJIOTHYECKUX OOBEKTOB.

Tema 1. BuoJiorusi kak Hayka

CoBpemeHnHass Ouonorus — KOMIUIGKCHAsT Hayka. Kpamkas ucmopus
pazeumus_6uonoeuu. buonorumyeckue HayKd W H3ydaeMble UMH TPOOIEMBEI.
Dynoamenmanvhvie, NPUKIAOHbIE U NOUCKOBLLE  HAVYHbIE  UCCIe008aHUs
8 buono2uu.

3nauenue Ouonorud B (HOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl Mupa. [lpogeccuu, ceazamnnvie ¢ Ouonocuel. 3Hauenue oOuonrocuu
8 NpaxKmuueckou OesmeibHOCmU YeloseKd: Meouyune, celbCKOM Xo3alcmee,
NPOMBIULIEHHOCU, OXPAHe NPUPOObI.

JdemMoHcTpanuu

HopTtpertsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH, V.
I'apgeit, I'. Mennens, B. 1. Bepuanckuii, U. 11. [1aBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumogees-Pecosckuit, J[x. Yorcon, ®@. Kpuxk, [I. K. benses.

Tabmumpl u cxeMbl: «CBs3b OMOJOTMM C JIPYTUMH Haykamm», «Cucrema
OMOJIOTHUECKUX HAYK.

Tema 2. ’KuBble cucTeMbl H MX OPraHU3aLMs

JKuBbie cucteMbl (OMOCHCTEMBI) KakK TMPEAMET H3YyUYCHUS
Oouosornu. OTMYKE KHUBBIX CHUCTEM OT HEOPraHMYECKON

Tema 2. ’KuBble cucTeMbl U X H3y4YeHHE

JKuBble crcTeMbl Kak npeaMeT u3ydeHus Ononoruu. CBOMCTBA )KUBBIX CUCTEM:

€IUHCTBO XMMHYECKOI0 COCTAaBA, NJUCKPETHOCTh U LIEJIOCTHOCTD, CII0KHOCTb
U yIOPSJOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aLus,




MIPUPOJIBIL.
CpoiictBa OmocucreM © HUX pa3HooOpasue. YpPOBHU
OopraHm3zali  OHOCHCTEM:  MOJEKYJSpHBIA,  KJIETOYHbIH,
TKAHEBBIM, OpraHU3MEHHBIMN, MOIYJISIIUOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTeOIEHOTUYECKHH ), OMOC(EPHBIN.
JdemMoncTpanuu:

Tabruysr u cxemwvl: «OCHOBHBIC IPU3HAKU XKU3HU», «YPOBHU
OpTaHU3aIMH KUBOW TIPHUPOJIBIY.
Obopydosanue: moaens momnekyinsl JJTHK.

CaMOBOCITPOU3BEICHUE, Pa3PaXKUMOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3anuu JKHUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIN,
TKAQHEBBIM,  OPraHU3MEHHBIM,  MOMYJISLIUOHHO-BUJOBOH,  IKOCHCTEMHBII
(buoreonieHoTH4eCckmii), OmochepHsiid. [Iporecchl, MPOUCXOMASAIINE B KUBBIX
cuctemax. OCHOBHbIE NMpPHU3HAKU KUBOro. JKu3Hp kak (opma CyliecTBOBaHUS
Marepuu. Hayku, wu3ydamommue >KUBbIE CHUCTEMbl Ha Pa3HBIX YPOBHSX
OpraHHU3aIiH.

Hzyuenue orcugvix cucmem. Memoodwvl 6uonoeuveckou nayku. Habarodenue,
usmMepenue, IKCnepuMenm, cucmemamusayus, memaaunanus. Ilowamue o
3a8UCUMOU U He3a8UCUMOU _nepemennou. llnanuposanue dKcnepumenma.
Ilocmanoska u nposepka cunomes. Hyneeas eunomesa. llonamue 8b100pku u eé
docmoseprocmy. Pazopoc 6 buonocuueckux damnvix. Quenka 0ocmogepHocmu
HOJYYEHHbIX pe3yibmamos. 1Ipuyunvl uckadiceHus pe3yibmanmos IKCnepumMeHma.
Llonamue cmamucmuyecko2o mecma.

Tabmunpl u cxeMmbl: «OCHOBHBIE TIpU3HAKU KU3HW», «buomornyeckue
cuctembl», «CBOHCTBa >KMBOW MaTepum», «YpPOBHU OpraHMU3alMM KUBOM
npupoas», «CTpoeHHe MKUBOTHOM KIEeTKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB Y€JIOBEUECKOro opranusmay, «buoreornenosy», «buochepay, «Meroab
W3Yy4YEHUS )KUBOM MPUPOJIBI».

OO0opyzoBanue: 1abopaTopHOE 000PYI0BAaHUE JIJIsl TPOBEICHMS HAOIIOICHUH,
MU3MEPEHU, SKCIIEPUMEHTOB.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI

[IpaxktTuueckaspaborTa «crnonp30BaHnue pa3IMUYHBIX METOJIOB MPH
W3YUYEHUU KUBBIX CUCTEMN.

Tema 3. XuMHn4ecKuii cOCTaB M CTPOeHHE KJIETKHU

XUMUYECKUN COCTaB KIETKU. XHUMUYECKUE AIIEMEHTBI: Makpo-
3JI€MEHTBI, MUKPOAJIEMEHTHI. BoJa 1 MUHEpaIbHbIE BEILIECTBA.

OYHKIIMA BOJBI M MHUHEPAIBbHBIX BEIIECTB B KIETKE.
[Tonnepskanue OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHHe O€nKOB. AMHHOKHUCIOTHI —
MOHOMEpHI OenkoB. HezaMeHnMbIe U 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OEIKOBOM

buoyorus kiaerku
KneTtka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHUILIA KUBOTO. Mcmopus
omkpovimust kiemku. Pabomwi P. 'vka, A. Jleseneyxka. Knemounas meopus (T.
Hlsann, M. llneuioen, P. Bupxog). OCHOBHBIE MTOJIOKEHHS COBPEMEHHOM
KJIETOYHOW TEOPHH.

Memoovl  MONEKyIapHOU U KIeMOYHOU __ OUONO2UU.  MUKPOCKONUS,
xpomamozpagus, anekmpogopes, Mmemoo MEYEHbIX amomos,
oupgepenyuanvroe yenmpugyeuposanue, Kyibmusuposanue kiemok. Uzyuenue
Qukcuposannvix knemok. Inekmponnas mukpockonus. Kougokanvuas




MOJIEKYJIbl (TIepBUYHAS, BTOpUYHAs, TPETUYHAS U YETBEPTHUUHAS
CTpyKTypa). XHUMHUYECKHE CBOIicTBa OenkoB. buosorunueckue
(GbyHKIMH OETTKOB.

®depMeHTBI — Owuonormueckue Kartanusaropbl. CTpoeHue
(depMeHTa: AaKTUBHBIA IIEHTpP, CyOCTpaTHas CHEHU(PHIHOCTB.
Kodepmentsl.  Buramunabl.  Omimumst  (epMeHTOB  OT

HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrieBobl: MOHOCAaxapu/Ibl (TITFOK03a, pud03a U J1e30KCUpr003a),
aucaxapuabl (caxaposa, JIakTO3a) M IOJMcaxapuibl (Kpaxmad,
TJIMKOTEH, IEJUTI0N03a). bronormueckne GyHKIUH yTriieBOJIOB.

Jlunuasl:  TpUrauuepuisl,  GochoNUMnHUabl,  CTEPOUIbI.
I'uapodunsHo-THAPOGOOHBIE CBOMCTBA. buonornueckue
¢bynkunn nunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB M JIUIIHJIOB
KaK UCTOYHHMKOB SHEPIHUU.

Hyxneunoseie xkucnorsl: JIHK u PHK. Hyxneoruasr —
MOHOMEpPBI HYKJIEMHOBBIX KucaOT. Ctpoenue u ¢pynknuu JJHK.
Crpoenne u ¢ynkuuun PHK. Buget PHK. AT®: ctpoenue u

GyHKIUH.

[MuTonorus — Hayka o kierke. Kinerounas teopust — npumep
B3auMOJEHCTBUSA Hlied U (akTOB B HAYYHOM MO3HAHUHU. MeTo bl
U3Yy4YEeHUS KIIETKH.

Knerka kak wnenoctHas jxuBas cucremMa. OOIIue NpU3HAKU
KJIETOK: 3aMKHYTas HapyxHas MeMmOpana, monekynsl JIHK kak
reHeTUYECKUH amnmapar, cucTeMa CUHTe3a Oelka.

Tunel KIETOK: DJyKapuUOTHYECKas M  IIPOKApUOTHYECKas.
Oco0EHHOCTH CTPOCHUST TPOKAPUOTHYECKON KiieTku. Kierounas
creHka Oaktepuil. CTpoeHHE HYKAPHOTHUECKOW  KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHOM ¥ TPUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAsl CTEHKa,
[IIMKOKaNuKe, uxX ¢yHkiuu. Ilnazmarnyeckas memOpaHa, eé
coiictBa W ¢QyHkuuu. Ilurorurasma w €€  OpraHoOWBL
OmnomemOpannbie opranonab! kietku: JI1C, anmapar [Nonbmxwy,

Muxkpockonus. BumanbHoe (npudicusnennoe) usyyenue Kiemox.

JdemMoHcTpanuu

Loprperer: P. Tyk, A. JleBenryk, T. IlIBann, M. Illneiiaen,
P. Bupxos, K. M. bap.

Tabmauipl 1 cxeMbl: «CBETOBOMH MHUKPOCKOID», «IJIEKTPOHHBIA MHUKPOCKOID,
«cTopus pa3BUTHSI METO0B MUKPOCKOITUN.

OO00opyIOBaHKE: CBETOBOM MHUKPOCKOIT, MHKPOIIpENapaThl pacTUTEIbHBIX,
JKAUBOTHBIX M OaKTEPHUAIbHBIX KIETOK.

JlaGopaTopHble M MPAKTH4YeCKHE PAdOThI

[IpakTuueckaspaborTa «3ydyeHue METO0B KICTOYHON OMOIOTUM
(xpomatorpadus, saextpodopes, AuddepeHunanbHoe UEeHTpUGyrupoBaHue,
[TLP)».

XuMHn4yecKkasi OpraHu3anus KJIeTKn
XUMHYECKUI COCTaB KJIETKH. MaKkpo-, MUKPO- U yJIbTPAMUKPO3JIEMEHTHI. Bosa
1 €€ poJIb KaK pacTBOPUTEIS, pEareHTa, y4acTHUe B CTPYKTYPUPOBAHUH KJIETKH,
TEIUIOperyIsiunuu. MUHepaibHbIe BeIeCcTBa KJIETKH, X OMOIOrHYecKas poJb.
Ponv kamuonos u anuonos 6 kiemre.
Opranuyeckue BellecTBa KiIeTku. buonornyeckue nonumepsl. benku.
AMUHOKHUCIOTHBINA cocTaB 0enkoB. CTPYKTYphl OEIKOBON MOJIEKYIBI.
[TepBuunas cTpykTypa Oenka, menTHaHas CBsA3b. BropuuHas, TpeTHuHas,
4eTBepTUYHASA CTPYKTYpHI. JleHaTypanus. CBoiicTBa 6enkoB. Knaccugurayus
benxos. buonornueckune GyHKIUU OEIKOB. [Ipuonsi.
YrneBonabl. MoHOCaxapu/ibl, IMCaxapybl, OJTUTOCAXapHIbl U MOJUCAXAPUIBI.
OOmuit 1an cTpoeHus U (PU3UKO-XUMHUIECKHE CBOMCTBA yTIIEBOIOB.
buonornueckue QyHKINH yTIEBOIOB.
Jlunuaer. I'mapodunbHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanus Tunumos.
Tpurmuuepuasl, Gochonunuabl, BOCKU, cTepouisl. buonornueckue GpyHKIuu
aunuaoB. Oougue ceoticmea OUOI02U4eCcKUX MeMopan — mekyuecmo,
CHOCOOHOCMb K CAMO3AMbBIKAHUIO, NOTYHPOHUYAEMOCb.
Hyxnennossie kucnotsl. JIHK u PHK. Ctpoenne HykiIenHOBBIX KUCIIOT.
Hyxneotuasl. [Tpuanmn kommiementapaocta. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBotinas cnipains. MectoHaxoxieHne u Ouogorndeckue GyHKIum
JHK. Bugst PHK. ®ynkuuu PHK B kietke.




J30coMbl. [ToyaBTOHOMHBIE OPTaHOUIbI KJIIETKW: MUTOXOHJIPUH,
mactuabl. [IpoucxoxkaeHne MHUTOXOHAPUM W IacTuia. Buael
mnactua. HemeMOpaHHbIe oOpraHOWABI KJIETKH: PHUOOCOMBI,
KJIETOYHBIA LEHTP, LEHTPUOJIHM, PECHUYKH, KT'YyTUKU. DyHKIHUH
OpraHouJIOB KJIETKU. BkiroueHus.

SAnpo — perynsaropHslii 1HeHTp kieTku. CTpoeHue sapa:
anepHas  0o0OJlouKa, KapuoIUla3Ma, XpPOMAaTHH,  SJIPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoncTpanum:

Tlopmpemur: A. Jlesenryk, P. I'yk, T. lllBann, M. IlIneiinen, P.
Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.
M. bap.

Juacpammer.  «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B
HEeXUBOW mpupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B
KUBOU TIPUPOLEH.

Tabauyvr u cxemwl. «llepmomanueckas TaOIUIAa XUMHUYECKHX
3JIeMEHTOBY», «CTpOeHHE MOJIEKYJIbI BOJb», «brocuHTe3 6enkay,
«CtpoeHne Moisekynbl Oenka», «CtpoeHue depmeHTay,
«Hyxneunnossie kucnotsl. JJHK», «Ctpoenne mosekynsl ATD»,
«CTpoeHHe 3>yKapHOTUUYECKOU KIETKH», «CTpOEHHE KUBOTHOM
KkiIeTkn», «CTpoeHne pacTUTeNbHOW KIeTKW», «CTpoeHue
MIPOKAPUOTUYECKON  KiIeTku», «CTpoeHue sjapa  KIETKU»,
«YrneBoab», «Jlunuasn.

ObopyoosaHnue. CBETOBOW MHKPOCKOM, OOOpYJAOBAaHHE st
NPOBEICHUST  HAONIOACHWH,  M3MEpPEHMH,  SKCIIEPUMEHTOB;
MUKpOTpEenapaTbl pacTUTENbHbBIX, )KUBOTHBIX M OaKTepUaIbHbBIX
KJIETOK.

JlabopaTropHble H IPaKTH4YeCKUe padoThI:

Jlabopamopnas paboma Ne 1. «/3ydeHue KaTalIUTUYECKOM
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUJIa3bl UITU KaTayasbl)».

Jlabopamopnas paboma Ne 2. «3ydeHue cTpOEHHs KIETOK
pacTeHMIA, )KUBOTHBIX M OaKTepUi MO MUKPOCKOIIOM Ha FOTOBBIX

Ctpoenue monexkynbl AT®. Makpospeuueckue cesazu 6 monexyie ATD.
Buonocuueckue pynkyuu ATD. Boccmanosnennvie nepenocuuku, ux Qyukyuu
6 knemxe. pyeue nyxneosuompugocpamol (HT D). Cexsenuposanue JIHK.
Memoovl eeHoMuKYU, MPAHCKDURMOMUKY, NPOMEOMUKI.

Cmpyxkmypuas buono2us. dbuoxumuyeckue u ouogusuuyeckue ucciedosanus
cocmasa u NPOCMpPAHCMEEeHHOU cmpykmypbl ouomonexyi. Moodenuposarnue
CIMPYKMYPbL U DYHKYUL OUOMOSEKVIL U uX Komnaekcos. Komnviomepuolil ousaiin
U OP2AHUYECKUL CUHME3 OUOMONEKVIL U UX HENPUDOOHBIX AHAI0208.
JdeMoHcTpanumn

Loptpetst: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. Ilpy3unep.

[{uarpammbl: «Pacripesenenne XUMUYECKUX 3JIEMEHTOB B HEXKUBOU IIPUPOJIEH,
«PacripeeneHne XuMHYECKUX JJIEMEHTOB B dKUBOU IPUPOAE.

Tabmuubl u cxembl: «llepuognueckas TabIUIIA XUMUYECKUX IJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOAb», «BellecTBa B cocTaBe OPraHu3MoB,
«CTtpoeHue MoJieKyibl 6enkay, «CTpyKTypbl OSITKOBON MOJEKYIIBI»,
«CTpoeHne MOJIEKYJ YIJIeBOI0B», «CTpOeHUEe MOJIEKYI JIUIHI0BY,
«HykyienHoBbIe KHUCIOTHDY, «CTpoeHne MoieKyinsl ATDy.

OO0opyaoBaHue: XUMUYecKas nocyaa u 000pyaoBaHue.

Jlabopamopuvie u npakmuyeckue padonivi:

1. Jlabopamopuas paboma «Obrapyicernue beakos ¢ NOMOUbIO
Ka4eCcmeeHHblX PeaKyuily.

2. labopamopnasa paboma «HMccredosanue HYKIeUHOBbIX KUCIOM,
BbLOCICHHBIX U3 KIEMOK PAZIUYHBIX OP2AHUIMOBY.

CrtpoeHue 1 QyHKIHMHU KJIETKH

Tumbl  KJIETOK: dJyKapuoTWYeCcKas W TPOKAPUOTHYECKAs.
(b yHKIIMOHATBHBIE 00Pa30BaHMSI KIETKH.

CtpoeHue NpOKapUOTHYECKON KIETKH. Kiemounas cmenka Oakmepuii u
apxeui.  OcobenHocmu __cmpoenus __2emepompo@Hoi _ u___asmompog@dHou
npoKapuomuyeckux Kiemok. Mecmo u ponrv npoxapuom 8 6uoyeHo3ax.

CrtpoeHue u QyHKIIMOHHPOBAHKE dyKapHOTHUIEeCKoM KieTku. [Ima3zmMarudeckas
MeMOpaHna (rasmaniemma). CTpyKTypa mia3MaTuaeckoil MemOpansl. TpaHcropT

CrpykrypHoO-




MUKpOIIpenaparax u UX OUCaHHUED.

BEIIIECTB Yepe3 IMIa3MaTHUECKy0 MeMOpaHy: naccuBHbBIN (Iuddy3us, odnerdéHuas
muddy3us), akTUBHBIA (TEPBUYHBIA W BTOPUYHBIN AaKTUBHBIM TpPAaHCIOPT).
Honynponuyaemocms __membpanvl.  Paboma  nampuiikanueso2o _ HACoCd.
Anooyumos: nunoyumos, gazoyumos. Ixzoyumos. Kremounas cmenka.
Cmpykmypa u pyuxyuyu Kiemoynou cmenxu pacmenuil, 2pubos.

Huronnasma. L{umoszons. L{umockenem. /lsusicenue yumonaasmol. OpraHOUIbI
kieTkd. OpHOMEeMOpaHHBIC OPTraHOWJbI KJICTKH: SHJIOIUIA3MaTHYECKas CETh
(OIIC), anmapat I'onbmKu, TU30COMBI, KX CTPOCHUE M (YHKUUU. B3aumocesss
00HOMeMOpannbix op2anoudos kiemku. Cmpoenue cpanyisipno20 pemuKyiymd.
Mexanus3Mm HanpasiaeHus 6enkoB B DIIC. Cunmes pacmsopumbix beaxos. Cunmes
KIeMOYHbIX _ Mmemopan.  Inadkuti  (acpauyiaphviil)  3HOONIAZMAMUYECKUL
pemuxyaiym. Cexkpemopuas ¢yuxkyus _annapama 1 onvoorcu. Moaudukarus
O0eaxkoB B ammapare [oapmku. CopTHpoBKa O€JKOB B ammapare | oibIKH.
TpancnopT BelecTB B KiIeTKe. Bakyonu pacTuTenbHbBIX KIIETOK. Kiemounwlii cox.
Typeop.

[TonyaBTOHOMHBIE OPTaHOUIBI KIIETKH: MUTOXOHIPHH, TUTACTUIBL.
Ipoucxoorcoenue mumoxonoputl u naacmud. Cumbuozenes
(K. C. Mepeorckosckuti, JI. Mapeyauc). CTpoeHne 1 GyHKIIMM MUTOXOHAPHUI U
mnactu. [lepsuunvle, BMOPUYHBLE U CLONCHbIE NAACHIUODbL
Gdomocunmeszupyrowux sykapuom. XJI0pOoIIaCThl, XPOMOIUIACTHI, IEHKOTIIACTHI
BBICIIIUX PACTCHH.

Hemem06pannbie opranous! kinetku CtpoeHne U GyHKIIUUM HEMEMOPAaHHbIX
OopraHouioB kietku. Pudocomsl. [IpomexxkyTouHblie HUTAMEHTEI.
Muxpogunamenmol. AKTHHOBBIC MUKPOGDMIAMEHTEL. Mbluieunble KIemKu.
AKTHHOBBIE KOMIIOHEHTBI HEMBIIIEUHBIX KIETOK. Muxpompybouxu. Knemounwiii
yeump. Cmpoenue u 08udcenue Hceymuxkoes u pechudex. Mukpompybouxku
yumonaazmol. Llenmpuons. benku, acCOMMPOBAHHBIC ¢ MUKPO(hHIAMEHTAMHU
M MHKPOTpYOOYKaMK. MOTOpHEIEC OSIKH.

Anpo. Obonouka spa, XpOMaTUH, KapHoIUla3Mma, SAPBIIKH, UX CTPOCHHE
u GyHKIMH. A0epnviil Oenkosvii mampuxc. [lpocmpancmeennoe pacnonodicerue
Xpomocom 6 _uumepgaznom sope. IyXpOMATHH M TIeTEPOXPOMATHH. benku
Xpomamuna — 2ucmonsl. JIMHaMUKa SIEpHON 000JI0YKHM B MHUTO3E. SAcpHBIN

TPAHCIIOPT.




Krnerounsie Bximtouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOI).

JdemoHcTpauuu

Loptpetsl: K. C. MepexkoBckuit, JI. Maprynuc.

Tabouier u cxempl: «CTpoeHue 3yKapHOTHYECKOW KieTKn», «CTpoeHue
JKUBOTHOM  KIIETKW», «CTpoeHHE pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHJIpUNY, «Spo», «CTpoeHrne mpoKapruOTUIECKON KICTKH.

OO0opyIOBaHKE: CBETOBOM MHKPOCKOI; MHKPOIpenapaThl pPacTUTENbHBIX,
JKUBOTHBIX KJIETOK; MUKPOTpEnapaThl OaKTepUATbHBIX KIETOK.

JlabGopaTropHble U IPAKTHYECKHE PA0OTHI

1. labopatopHas pabora «3ydeHue cCTpoeHUs KIETOK Pa3IMUHBIX
OpTaHU3MOBY.

2. [Ipaxkmuueckxasapaboma «H3yuenue ceoticms KiemoyHou
MeMOPaHbLY.

3. Jlabopamopmuas paboma
U 0ena3smMonu3a 8 pacmumenbHblX K1emKaxy.
4. [Ipakmuyeckaapaboma «H3yyeHue 08UNCEHUS YUTNONIAZMbL
8 PACIUMENbHBIX KIeMKAX).

«Uccnedosanue naasmoiusa

Tema 4. ZKusHeaeaTeJbHOCTb KJICTKH

OO0OMeH BelleCTB, UM META00IN3M. ACCUMUIISAIIUS
(mmacTuyeckuit 0OMeH) U TUCCUMMIISIIINS (SHEPreTUYECKU
oOMeH) —

JIB€ CTOPOHBI €MHOTO Tpoliecca MeTaboau3ma. Poib 3akoHOB
COXPAaHEHHUs BEIIECTB U DHEPTMH B IOHMMAaHUU METa00In3Ma.
Tunsl oOMeHa BelecTB: aBTOTpodHEIN U reTepoTpodHbIit. Pomb
(bepMeHTOB B OOMEHE BEIIEeCTB U MPEBPAILEHUH SHEPTHH B
KIIETKE.

dortocunTes. CBeToBas u TeMHOBas das3bl hoTocuHTE3a. Peakium
dbotocunTe3a. DPdexkTuBHOCT POoTOCHHTE3A. 3IHAUCHUE
¢dorocunTe3a IS KU3HM Ha 3emiie. BiusHue ycioBuii cpensl Ha

OO0OMeH BenlecTB M NpeBpallleHNe JHEPIUH B KJIeTKe

ACCUMUIISIIIVS U UCCUMMUIISIIIUSL — JIB€ CTOPOHBI MeTabonu3mMa. Turbsl ooMeHa
BEIIIECTB: aBTOTPO(HBIN U TeTepOTPOPHBIA. YUacTHEe KUCIOpOAa B OOMEHHBIX
mpolreccax. JHeprerudyeckoe obecriedeHne kieTku: mnpeBpamieHue AT
B OOMEHHBIX Tmporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUui KICTOYHOTO
MeTabomu3ma. DepMeHTBI, UX CTPOCHHE, CBOICTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTiimuuns pepMEeHTOB OT HEOPTAHHMYECKUX KaTaIu3aTopoB. bemku-
AKTUBATOPHI U OENKU-WHTHOUTOPHL. 3aBUCUMOCTb CKOPOCTH (hepMEHTATUBHBIX
peaKIuii OT pa3aTuIHBIX (PaKTOPOB.

[lepBuuHbIil CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. DOTOCHHTES.
AHokcueennbill u_oxcueenuvlit_gpomocunmes y oaxkmepuii. Ceemocobuparowue
nuSMeHmbl U NUSMeHNbl PeaKyuoHHo20 yenmpa. Poib XJI0pOIIacToB B Ipoliecce
dotocuuresa. CeroBast U TemMHoBast daspl. Pomoovixanue, C3-., Cs- 1 CAM-
munvl homocunmesa. IIponykTUBHOCTH (hoTOCHHTE3a. BinsHue pa3nmuyHbIX




(oTOCHHTE3 M CITOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTCHHUU

XeMOCHHTEe3. XEMOCHHTE3UPYIOITUe OaKTepun. 3HaUYECHNE
XEMOCUHTE3a JJIs1 )KU3HU Ha 3emIie.

DHepreTu4eckuii 0OMeH B KJeTKe. Pacienienue BemecTs,
BbIJIETICHUE U aKKyMYJIMPOBaHUE SHEPTUU B KIIETKE. DTaIlbl
dHEpreTuvecKoro ooMeHa. [ nukomnus. bpoxeHue u ero BUbI.
KucnopomHoe okuciieHHe, UK KIETOYHOE JIbIXaHHE.
OxucnutensHoe hochopunrpoBanue. IPPEeKTUBHOCTD
HEPreTUIECKOro OOMeHa.

Peakmum matpudHoTro cuHTe3a. [ eHeTHIecKkast ”HPOpMAaIws 1
JIHK. Peanu3anust reHeTHIeCKOM HHPOPMAIIUU B KIIETKE.
I'eHeTruecKuil KO ¥ €ro cBOMCTBA. TPaHCKPUIILIKS — MAaTPUYHBIN
cunte3 PHK. Tpaucusmuust — OGuocunTtes Oenka. DTarnbl
Tpancisiiun. KogupoBanue aMuHOKHUCIIOT. Poiib pubocom B
OmocuHTe3e Oerka.

Hexknerounsie ¢popMbl sx1u3HH — BUpYCHI. MlcTopust OTKpBITUS
BupycoB (/[.1. BanoBckuit). OcoOGEHHOCTH CTPOESHHUS U
KU3HEHHBIN UK BUpYycoB. bakTepuodaru. bonesnu pacrenui,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc
uMMyHO-edunurta yenoseka (BUY) — Bo3oyaurens CIIN da.
OOpaTHas TpaHCKPUIILIYS, peBEpTa3a U HHTErpasa.
[TpodunakTrka pacpocTpaHeHUsI BAPYCHBIX 3a00JICBaHUH.

JleMoHcTpanuu:

[Toptpetsr: H. K. Konbnos, /1. U. iBanosckuit, K. A.
Tumupsizes.

(hakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XeMOCHHTE3. Paznoobpaszue OpraHNu3MOB-XEMOCHHTETUKOB:
HUTPUGUIHUPYIONTHE OaKTEPHH, JKEIE300aKTepUH, CEpOOAKTEPUH, BOJIOPOIHBIE
OakTepuu. 3HAYCHHE XEMOCUHTE3a.

AHa’poOHbIe opraHu3Mbl. Bunbl OposkeHus. [Ipodykmul Opoodicenuss u ux
UCNONb306AHUE _4eNI08eKOM. AHAPOOHbIE MUKDPOOP2AHU3MbL _KAK _00bEeKmbl
buomexnono2uu 1 6030youmenu bonesnel.

AspoOHBIE OpraHu3Mbl. JTambl SHEpreTudeckoro oomena. [loaroroBuTenbHbII
aTan. [ TuKoIM3 — GECKHUCIOPOIHOE PACIISIIIICHUE TIIFOKO3bI.

buonornueckoe OkuciaeHue, WIM KIETOYHOE JAbIXaHue. Poib MUTOXOHIpPHI
B  Mporeccax  OHWOJOTHYECKOrOo  OKHCIeHMS.  [luxiuueckue  peaxyuu.
Oxuciumenvnoe _ocghopunuposanue. IHEprus MeMOPAHHOI'O I'paJMEHTA
npoTtoHoB. Cunmes AT®: pabora nporoHHor AT®D-cunTasnl. [Ipeumyuwecmea
a’pobno20 _nymu__obmena seujecme _neped ana’poonvim.  Ipdexkmusnocmo
oHepcemu4ecko20 0obmena.

JdemMoHcTpanuu

Hoprpersr: JIx. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuier u cxembl: «POTOCUHTE3Y, «IHEpreTudyeckuii oomen», «buocunres
Oenka», «CtpoeHue pepMeHTa, «XeMOCUHTE3Y.

O0opyI0oBaHKE: CBETOBOM MUKPOCKOIN; 000pYI0BaHHE JIsl IPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopusle u npakmuueckue padomot

1. Jabopamoprnas paboma «H3zyuenue Kamaaumuyeckotl
AKMUBHOCMU (hepMenmos (Ha npumepe amuiasbl Uiu Kamaiasbl)y.

2. labopamopuas paboma «Uszyuenue  hepmenmamusno2o
PACuienieHust NepoKCcudd 6000p00d 8 PACMUMELbHbIX U HCUBOMHBIX KIEMKAX).

3. Jlabopamopunas paboma «Cpasnenue npoueccos pomocunmesa
U XeMOCUHME3A.

4. Jabopamoprnas
U ObIXAHUAY.

HacaencrBennast uHgopManus U peaju3anus eé B KIeTKe
Peakuun marpudHOro cmHTE3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKITUSIX

pa boma «Cpasnenue npoyeccos 6p09fC€H1/l}Z




Tabmuiel u cxembl: « TUIbl IuTaHUS», «MeTadoIn3M»,
«MHUTOXOHAPUS», «KIHEPTETUUCCKUN OOMEHY, «XIIOPOILIACT,
«Dotocuntesy, «Ctpoenne [JHK», «Ctpoenue u
(GyHKIIMOHUpOBaHKE TeHa», «CuHTe3 Oenkay, «I eHeTnueckuit
Ko, «Bupyce», «bakrepuodarny, «CTpoeHHE U )KU3HEHHBIH
LUK BUpYycCa

CIINda, 6akTepuodaray, «Permmukarnus JHK».

Obopyoosanue: moaenu-ammiukanuu «Y asoenue JIHK u
TpaHCKpUIus», «bruocunTes 6enka», «CTpOCHHE KISTKI,
Mozeinb ctpykTypsl JTHK.

MaTpUYHOTO  CHUHTe3a.  Peanuzanus  HacieNCTBEHHOW — uHGOpMaIuu.
I'eneTnueckuit kox, ero cBoicrTBa. Tpanckpunuus — matpuusbii cuate3 PHK.
[IpyuHUMIBI ~ TPAHCKPUMIMK:  KOMIUIEMEHTApHOCTh,  aHTUIApPaLIeIbHOCTB,
acummetrpuyHocTh. CospeBanue mMaTpuuHblix PHK B sykapuoTnueckoi KieTke.
Hekonupyromume PHK.

Tpancnsmus u e€ stansl. Yyactue tpancnoptabix PHK B 6uocunTtese Oenka.
Yenosus buocunmesza 6enka. KoaupoBaHue aMHHOKHCIOT. Ponb pubocom
B OMOCUHTE3€ OenKa.

CoBpeMEHHbIE TMPEACTABICHUS O CTPOCHHUU TeHOB. Opeanuzayus cenoma
Y _npokapuom u_dykapuom. Pezynayus axmusHoCcmu 2eHo8 Y NpOKApuom.
Tunomesa onepona (@. JKaxob, K. Mano). MonexkynspHble MeXaHU3MBI
DKCHPECCHH TE€HOB Y YKapuoT. Poib XpoMaTHHa B peryisinuyd paboThl FEHOB.
Pecynayus oomennwvix npoyeccos 6 knemke. Knemounuwiii comeocmas.

Bupycsl — HekJieTouHbie (pOpMBI )KU3HU U 00IHUraTHEIC apa3uTbl. CTpoeHue
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIl
YUK HHK-coodeporcawux 8UDYVCO8, PHK-coodeporcawux 8UDYCO8,
baxkmepuogazos. Qbpamuas mpanckpunyus, pesepmasd, UHmMe2pasd.

BupycHsie 3a005eBaHus 4yenoBeka, )XUBOTHBIX, pactenuii. CITN /I, COVID-19,
COLIMANIbHBIE U MEUIIMHCKHE MTPOOTIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuiux maccugos («bigdatar)
CMpPYKmMypHuIX ~ Ouonocudeckux  OawHvlx. Hanomexnonocuu 6 buonocuu
u meouyune. Ilpoepammupyemvie ¢yukyuu oeaxos. Cnocobvl 0ocmasKu
Jexapcme.

JdemMoHcTpanuu

Ioptpetet: H. K. Konbuos, /1. 1. IBaHOBCKHIA.

Tabmuipl u cxembr: «buocunre3 Oenka», «['eHeTnyeckuil kKoa», «Bupycs,
«baxTtepuodarm.

JlabopaTopHble H NpaKTHYeCKHe PadoThI

I[Ipaktuueckas pabora «Co3gaHue MOJIEIH BUPYCay.

Tema 5. PazMHoKeHHe M MHIAUBUAYAJIbHOE Pa3BUTHE
OPraHU3MOB

KiteTouHnslif UK, WK )KU3HEHHBIA UK KiIeTku. IHTepdaza u

KHM3HeHHDBIN MUK KJIeTKH
Knerounsnii 1uki, ero mnepuoisl u perymsauus. HWatepdaza u MHUTO3.
OcobeHHOCTH TIpOLIeCCOB, MpoTeKamux B uHTepdasze. [loaroToBka KieTku




muto3. I[Iponeccsl, mporekaromue B uHrepdase. Permnmukanus —
peakuuss MarpuuHoro cuHTe3a JIHK. Crpoenme xpomocom.
XPpOMOCOMHBIN HAOOP — KapHOTHUIIL. JIMIUIONHBIA U TaruIOU JHBINA
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTomornyeckne OCHOBBI
Pa3MHOKEHHUS U UHAUBUTyAJIbBHOTO PA3BUTHSI OPTaHU3MOB.

Henenne xierku — wMuto3. Cragum muto3a. Ilponeccsl,
MPOUCXOAAIINE HA pPa3HbIX CTaAusAX MUTO3a. buomornueckuit
CMBICJI MUTO3a.

[Tporpammupyemasi TuOeIb KJIETKH — aromTo3.

@opMBI pasMHOKEHHST OPraHU3MOB: OECIIOIOE M IOJIOBOE.
Buner Oecrionnoro pasMHOMXEHUS: JelieHHe HaJBOE, MOYKOBAaHUE
OJIHO- U MHOT'OKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BEreTaTHBHOE
pa3MHO)keHue. VICKyCCTBEHHOE KJIIOHMPOBAaHUE OPraHU3MOB, €0
3HAYEHUE JIJIS CEJIEKIINU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIANYHUS OT OECIIOIIOTO.

Meiio3. Cragun Meiioza. llponeccsl, npoucxopsmue Ha
cragusax merosa. [ToBenenne xpomocom B Meito3e. Kpoccunrosep.
buonornueckuii cMbICII M 3HaUEHUE ME03a.

l'amerorenes — mpouecc 00pa30BaHUS MOJIOBBIX KJIIETOK Yy
KUBOTHBIX. [lo7OBBIE JKE€l€3bl: CEMEHHUKHM U  SAUYHHUKH.
OO0Opa3oBanne W pa3BUTHE TOJOBBIX KIJIETOK rameT
(cnmepmaro3ouj, SULEKIETKA) — CHEPMATOr€HE3 U OOTEHE3.
OCOOEHHOCTH  CTPOCHHSI  SMIEKICTOK W CIIEPMaTO30HUIOB.
OnnonorBopenue. [TapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE
pa3ButHe (AMOpUOTEHEe3). DTambl SMOPUOHAIBHOTO PA3BUTHUS Y

MTO3BOHOYHBIX KUBOTHBIX: npobieHue, racTpyJsuus,
OpraHOT€HE3. [TocTamOpHoHanbHOE pa3BUTHE. Turmbt
MOCTAMOPHOHAIBHOTO pa3BUTHSA: npsiMoe, HenpsmMoe

(lmunHOYHOE). BimsHue cpeapl Ha pPa3BUTUE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct n pa3Butue pacrenuil. OHTOreHe3 IBETKOBOIO PacTEHHUS:
CTPOCHHME CEMEHU, CTaJUU PA3BUTHS.

K neneHuto.  IIpecuHrernueckwii  (MOCTMHTOTHYECKHUM),  CHHTETHYCCKUM
Y TIOCTCUHTETHYECKUN (TIPEMUTOTHYECKUIN) TIEPUOJIBI HHTEP(a3bI.

Mampuunovii _cunmes JTHK — penauxayusa. Ipunyunet penauxayuu JTHK:
KOMNAEMEHMAPHOCHb, NOJIYKOHCEPBAMUBHLIL _CUHME3, AHMUNAPATIEAbHOCb.
Mexanuzm penauxayuu JIHK. Xpomocomwl. Cmpoenue xpomocom. Tenomepol u
menomepasza. Xpomocommuulll HAOOp  Kiemku —  kapuomun. JuniouoHwlil

U 2aniouoHblll Ha60pbl xpomocom. I omonocuunuvie xpomocomul. Ilonosvie
XPOMOCOMDL.
HGHGHI/IG KIICTKM — MHMTO3. CTaI[I/II/I MHUTO3a MW IPOUCXOIAAIIMUC B HHUX

npoueccel. Tunvl mumo3sa. Kapuoxkunes u yumoxunes. bBuonorndeckoe 3HaYCHHUE
MHTO3A.

Perynsmuss MHTOTHYECKOTO IMKJIA KIETKU. [Iporpammupyemasi KieTOYHAs
ru0eJib — amnoITos.

Knemounoe s0po, xpomocomvi, pyHKUUOHAAbHAS ceHOMUKA. MeXaHu3MBI
nponudepanyu, 1udhbepeHIMPOBKH, cTapeHus U THOeH KieTok. «[ludposas
KJI€eTKa» — OMonMH(GOpMaTHYECKUE MOIEIH ()YHKIIMOHUPOBAHHUS KIETKH.

JdemMoHcTpanuu

Tabnunpl u cxembl: «KU3HEHHBIM UK KIETKH», «Muto3y», «CtpoeHue
xpoMocom», «Permukanus JJHK».

O0opyI0BaHKEe: CBETOBOM MUKPOCKOI; MUKpoIpenapaTsl: «MHUTO3 B KIIETKax
KOPEIIKa JTyKay.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI

1. Jlabopatopuas paborta «M3yueHHne XpOMOCOM Ha TOTOBBIX
MUKpOTIpenaparax.

2. JlabopaTtopHaspabota «HabmoneHne MUTO3a B KJIIETKaX KOHYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpENaparax)y.

Cmpoenue u (hynKuuu op2anu3mos

Buonozcuueckoe pasnoobpasue opeanuzmos. QOHOKIemouHble, KONOHUANbHBLE,
MHO2OKNIEMOYHbIE OPSAHUIMDBL.

OcobenHocmu cmpoeHust U HCUSHEOEesIMEIbHOCHIU OOHOKICMOYHbIX OP2AHUBMOS.
Bbaxmepuu, apxeu, oonoxnemounsie epudvl, 0OHOKAEMOYHbIE 8000POCAU, OPYUE
npomucmyl. Kononuanvhble opeanuzmbi.

B3aumoceszb _wacmen  MHO2OKAEMOYHO20 Op2AHUBMA.

Tkanu, opeanvl




JdemoncTpanum:

Tabnuyvr u cxemvl: «Popmbl PAZMHONCEHUS OP2AHUIMOBY,
«/{6olinoe  onnooomeopeHue Yy  YBEMKOBLIX  PACEHULL,
«Becemamuenoe pazmHoocenue pacmenuti», «/lenenue Kiemxu
oaxmepuiiy, «Cmpoenue nonogvix kremoky, «Cmpoenue
xpomocomwry, «Knemounvii yuxny, «Pennuxayus HKY,
«Mumosy, «Meiioz», «llpamoe u Henpsamoe pazeumuey,
«l'amemozenes y maekonumarowux u uenogexa», «Ocnoenvie
cmaouu OHmMozeHe3ay.

Obopyoosanue: MUKPOCKON, MUKponpenapamaol
«Cnepmamo3ouovl MIEKONUMAuLe2oy, «liiyexnemrxa
maexonumarouwje2oy, «Kapuoxunes 6 knemkax Kopewka ayKay,
MA2HUMHASA MOOeNb-annaukayus «/lenenue Kiemkuy»;, Mooelb
JIHK, mooenv memaghaznou xpomocomul.

JlabopaTopHble H NPAKTHYECKUE PAOOTHI:

Jlabopamopnas paboma Ne 3. «Ha0iroieHrne MUTO3a B KJIETKaX
KOHYHKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIpenapaTaxy.

Jlabopamopnas paboma Ne 4. «3yueHne CTPOCHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTaxy.

u cucmemwl opeanos. Opzanusm kax eouroe yenoe. I omeocmas.

Tkanu pacmenun. Tunvl _pacmumenbHblX _mKauel. 0b6pazoeamebHasl,
NOKPOBHAS, NPOB0Osds, OCHOGHAs, mexanuyeckas. Qcobennocmu cmpoenus,
DYHKYULL U PACNONIONCeHUS MKAHEU 8 OP2AHAX PACIEHUIL.

Tkanu ocusomuvix u_yenosekd. Tunvl JCUBOMHBLIX MKAHEU. INUMENUAIbHAS,

CO@OuHumeﬂbHa}l, MObIUEYHAA, HEePEHAA. Ocobennocmu CmMpOeHruA, d)VHKuZ/H;l
U pacnoioxicerus mKaneul 6 opcaHax HCUBONIHbIX U YE106€KA.
ODZCZHbl. Bezcemamuenvle u 2eHepaAmuUBHble OpPcAdHbl pacmeHuﬁ. ODZCZHbl

U_cucmembvl_0p2ano8 JdCUBOMHLIX U_4Yenosexkda. DYyHKyuu op2anos u_cucmem
0p2anos.

Onopa _mena_opeanuzmos. Kapxac pacmenuti. Ckenemvl 00HOKICHMOYHbIX
U MHO20KIeMOYHbLX dicusomubix. Hapyowcnoltl u enympennui ckenem. Cmpoenue
U MUNbL COCOUHEHUSL KOCIELL.

Meuoicenue  opeanuszmos.  Jeudicenue  0OHOKIEMOYHbIX  OP2AHUIMOS:
amébouonoe, Hc2ymukoeoe, pecruynoe. Jlguicenue MHO2OKACMOYHbIX PACHEHULL:
mponuszmvl_u_Hacmuu. J{udcenue MHO20KIeMOYHbIX HCUBOMHBLIX U YEN06EKA:
Mmulueynas cucmema. Pednexc. Ckenemnvie mbluiysl u ux paboma.

Humanue opeanusmos. Ilo2nouwenue 600bl, YeIeKuUci020 2a3d U MUHEPATbHbLX

eeuecme PACmMeHUAMU. Tumanue IHCUBOMHDBIX.
BHVmDI/H’lOJZOC'mHOQ U BHYmMpUKIemo4YHoe nuuiesaperue. Humanue no3eoHouHbIX
HCUBOIMHDBLX. Omoenvl nuwesapumenvHoco __mpaxkma. Iluwesapumenvhbvle

orcenesvl. Hluwesapumenvras cucmema 4eno-6exa.

Uvixanue opeanuzmos. Hvixanue pacmenuil. [vixanue sxcusomuwix. Jupdysus
2a3068 __yepe3 nosepxHocms _ Knemxu. Koownoe Owvixanue.  [lvixamenvhas
nosepxnocmo. Xabepnoe u_nézounoe owvixauue. Jvixanue no360HOYHbIX
HCUBOMHBIX U YEN08eKd. DEOJIIOYUOHHOE _YCAONCHEHUE CMPOCHUS  JIESKUX
NO0380HOYHBIX _dicusomublx. vixamenvnas cucmema _uenosexa. Mexanuszm
GEHMWIAYUY _NEGKUX YV nmuy U __Maexonumarowux. Peeynayus  Ovixarnus.
Uvixamenvhvie 00bEMBbL.

Tpancnopm eewecms y opeanuzmos. Tpancnopmmbie cucmemvl pacmeHull.
Tpancnopm sewecms vy srcusomuwix. Kposenocnasn cucmema u_eé opeanul.
Kposenocuas cucmema nozsonounwvix orcusomnuwix _u__yenosexda. Cepoye,
KPOBEHOCHbIEe COCYObl U Kposb. Kpyeu kposoobpauenus. 6010uuoHHbLE




VCIIOJNCHEHUSL CINPOEHUSA_KDOBEHOCHOU CUCIEMbL_NO360HOYHbIX HCUBOMHDLX.
Paboma cepoua u eé pecynayus.

Buioenenue v opeanusmos. Boidenenue y pacmenut. Bvidenenue y #cusomubulx.
Cokpamumenvhvie _saxyonu. Opeanvl evloenenus. Durbmpayus, cexpeyus
U_obpammuoe 6cacvléanue KaK mexanusmvl pabomwi opanos evioenerus. Cesa3n
NnoJIOCmMU_MeNd _C_KPOBEHOCHOU U _68blOCIUMENbHOU cucmemamu.  Bvioenenue
Y N0360HOYHbIX dcusomubix U yenosexa. Ilouxu. Cmpoenue u ynkyuonuposanue
Hegpona. Qbpazosanue Moyl y Yei06eKda.

Sawuma vy _opeanuzmos. 3aumuma_y _00HOKIemouHblx op2anusmos. Cnopol
bakmepull u_yucmuvl _npocmeuux. 3auuma Y _MHO2OKIEHOYHbIX PACMEHUl.
Kymuryna. Cpedocmea naccusnotl u xumuyeckou saujumol. Pumonyuool.

Sawuma Yy MHO2OKIEMOYHBIX _Hcusomubix. 1IoKposbl 1 ux npou3sooHbie.
Sawuma opeanusma_om_bdonesneu. Ummynnas cucmema yenosexa. Knemounwii
U 2YMOPANbHLLU UMMYHUMem. Bpoocoénnviii u npuobpeménnulil cneyuguyeckui
ummynumem. Teopus K1oHaIbHO-celeKkmueno2o ummynumema (I1. Dpaux, D. M.
bepnem, C. Towuecasa). Bocnanumenvnvie omeemwvt opeanusmos. Poib
BDONHCOEHH020 UMMYHUMEMA 6 PA3GUMUU CUCTNEMHbIX 3a001e8aHUl.

Pazopascumocms u pe2ynayus V Op2AHU3MOS. Pazopasicumocmo
Y 0OHOKIEMOYHbIX _opeanusmos.  Taxcucwl. Pasopasicumocms  u pe2ynayus
y pacmenui. Pocmosble seuecmea u ux 3Hayerue.

Hepeuas cucmema u_pepaexkmopras_pe2yiayus_y _okcusomuvix. Hepenas
cucmema_u_eé _omoenvl. IBOMOYUOHHOE YCAONCHEHUE CMPOCHUS HEeDPBHOL
cucmembsl y dcusomuwlx. Omoenvl 20106H020 M032A4_NO360HOYHBIX HCUBONHbIX.
Pedhnexc u pechbrexkmopnas oyvea. bezycnosmbvie u yciosuwvie peiexcni.

T'ymopanvuas pecynsayusi u dHOOKPUHHASL CUCEMA HCUBOMHbLIX U YEN06EKd.
Kenesbl  OHOOKDUHHOU _cucmembvl U UX _20pMoHbl. Jleticmeue 20pMOHOS.
Bszaumocessazb nepsnoi u 3ndokpunnou cucmem. 1 unomanamo-2unoguzapras
cucmema.

Hemoncmpauuu

Llopmpem: U. 1. Ilasnos.

Tabnuyvl _u cxemwvl.  « QOHOKIEMOYHbIE 8000POCAUY, «MHocokiemounvle
goodopocauy, «baxmepuuy, «IIpocmetiuwuey, «Opeanvl Y8emKoBbIX PACMEHUILY,
«Cucmembl _0p2ano8 _NO0360HOYHBIX _HCUBOMHBIXY, «BHympennee cmpoenue




Hacexombixy, « Tkanu pacmenuny, «Koprnesvie cucmemuly, « Cmpoenue cmebnsny,
«Cmpoenue nucmogou naacmunkuy, « Tkanu sxcusomuwvixy, « Ckenem yenosexay,
«lluwesapumenvuasn cucmemay, «Kposenocuas cucmemay, «/{vixamenvuas
cucmemay, «Hepsnas  cucmemay, «Koowcay, «Mvuweunas  cucmemay,
«Buioenumenvras cucmemay, « Inookpunnas cucmemay, « Cmpoenue moliuybly,
«Ummynumemy, «Kuweunononocmusiey, «Cxema _numanus _pacmenuily,
«Kposernocuvie cucmembl no360HOYHBIX HcUBOmMHBIXY, «Cmpoenue 2uopbly,
«Cmpoenue nianapuuy, « BHympennee cmpoenue 002icoeso2o uepsay, «Hepenas
cucmema___puiby, «Hepenas cucmema aseywxuy, «Hepsnas cucmema
npecmvikaouuxcay, «Hepsnas  cucmema nmuyy, «Hepenas cucmema
Mmaexkonumarowuxy, «Hepenas cucmema uenosexay, «Peguexcy.

Obopydosanue. c6emosoll MUKDOCKON, MUKPONPenapamvi _0OHOKACIMOYHbLY
OP2AHUBMO8; MUKDONDENnapamol _mMKaHel, pPaKoSUHbl MOJIIOCKOE, KOLICKUUU
HACEKOMDBIX, USTIOKONCUX, HCUBLLE IKIEMNIAPbL KOMHAMHBIX PACMEHUll,; 2epbapuu
pACMenUll pAasHblX _0MmOeN06, GIANCHbIE NPEnapambsl_JHCUBOMHbIX, CKeElembl
NO360HOYHbIX, KOJICKYUU OECNO360HOYHbIX HCUBOMHbBIX, CKElem Yen06eKd;
obopyoosanue O0NA__0eMOHCMPAYUU _NOYEEHHO20 U B8030VUIHO20 NUMAHUS
pacmenutl, pacuienieHus Kpaxmana_u_0enkos nood oeucmeuem @hepmenmos;
0bopyoosanie Oiisl OeMOHCMPAYUU ONBINOE O USMEPEHUIO HCUSHEHHOU EMKOCU
JIE2KUX, MEXAHUIMA _ObIXAMENbHBIX _OB8UNCCHUL, MOOEIU 20N08H020 M0324
DAZAUYHBIX HCUBONHIX.

Jladopamopusle u npaKkmuyeckue padonivt

1. labopamoprnas paboma «HM3yuenue mxanei pacmenuily.

2. labopamopras paboma «H3yuenue mxanel H#CUSOMHbLLXY.

3. Jlabopamoprnaspaboma «H3yuenueop2anosyeemko8020paCcmenusy.

Pa3MHoOKeHNEe U pa3BUTHE OPTAaHU3MOB

DopMBI pa3MHOXKEHHS OPTaHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE)
U T1onoBoe. Buael 0Oecrmonoro pa3sMHOXKEHHS: IOYKOBAHHE, CIIOPYIISAIUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoskenue. [1onoBeie kneTku, wim ramersl. Meitos. Ctaanu Meiiosa.
IToBenenne xpomocoM B meno3e. KpoccrnHrosep. buonorndecknii cMbICI Meno3a
U TIOJIOBOTO Ipoliecca. Meio3 1 ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

Ilpedsapoowviuesoe  pazeumue. 1 amemozenes v orcusomuvix. Ilonoswie




arcenezvl. OOpa3zoBaHUE U Pa3BUTHUE MOJIOBBIX KJIETOK. CriepMaToreHe3 U OOreHes.
CtpoeHnue noJIoBbIX KJIETOK.

OmnogoTBopeHre # 3IMOPUOHATIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl
OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOIIOTHs — HayKa
O pa3BUTHHU OpraHu3MoB. Mopgocenes — o00Ha u3 2na8HbIX npobiem
ambpuonocuu. Konuenuyus mopgozenos u  moodenu  mopgozenesa. Cranuu
sMOpHrorene3a >KMBOTHBIX (Ha mpuMepe Jsarymku). [pobnenue. Tursr
npobinenus. [emepmunuposannoe u Hedepmuruposantoe opoodnenue. bracryna,
tunel Onactyn. OcoOEHHOCTH JpOOJIEHUS MIIEKONUTAIONIMX. 3apoibllIeBble
JUCTKU (TacTpyJssius). 3akiaJKa OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JUCTKOB.
B3aumHoe BiMsSHME uYacTel pa3BHUBalOIIErocs 3apojblia (3MOpHOHAIbHAS
UHAYKUUS). 3aK1a0Ka NIaHA CMPOEHUsl  JHCUBOMHO20 KAK _pe3yibmam
uepapxuueckux ezaumooeticmsuti eenos. Bnusiaue Ha SMOpHOHATIBHOE Pa3BUTHE
pa3InYHbIX (PAKTOPOB OKPY’KAIOIIEH CPebl.

Poct wu pasButme xuBOTHBIX. [locTamMOpuoHanbHbI nepuof. Ilpsmoe
U HempsiMoe  pa3BuTHe.  Pa3ButHe ¢ Metamopdo3oM y 6€CrO3BOHOUHBIX
Y TO3BOHOYHBIX >KMBOTHBIX. bHojornyeckoe 3HaueHHE MPSIMOTO M HEMPSIMOTIO
pa3BUTHS, UX paclpoCTpaHEeHUe B IpUpoAe. 1unst pocma scusomuulx. Pakmopol
peavaayuu _pocma dcugommublx _u yenogeka. Craauud TMOCTIMOPHOHAIBHOIO
pa3BUTHA y )KMBOTHBIX M 4enioBeka. llepnonbl oHTOreHesa uenoseka. CrapeHue
U CMEpTh KaK OMOJIOTMYECKUE TPOIECCHI.

PasmHOxeHMe U pa3BuTuHe pacTeHuid. [ameroputr u cnopodur. Meiio3
B JKM3HEHHOM IHKJe pacTteHuid. OOpa3oBaHHME CIOp B TIpoliecce Menosa.
I'amerorenes y pacteHuil. OIUIOJOTBOPEHME U Pa3BUTHE PACTUTEIbHBIX
opranu3MoB. JIBoiiHOE OIUIOZOTBOPEHUE Yy IIBETKOBBIX pacTeHuil. Obpaszosanue
U passumue cemeHu.

Mexanuzmwl pecynayuu onmozene3a y pacmeHuu U HCUGONHbIX.

JdemMoHcTpanuu

Hoptpetet: C. I'. Hapamwun, X. [lIneman.

Tabnuier u cxembl: «BereratuBHoe pa3MHOXKeHUe», «Turel Gecronoro
pa3MHOXKEHUs», «Pa3MHOXKEHHE XJTaMUIOMOHAIbI», «Pa3MHOKEHUE 3BIIICHBI»,
«Pa3zmMHOkeHre THAPBY, «Meno3y, «XpoMocombly, «I'amerorenesy, «CtpoeHue




SAULEKIETKA U criepMaro3ouia», «OCHOBHBIE CTaAMU OHTOreHe3ay, «llpsmoe u
HENpsIMOe pa3BuTHe», «Pa3BUTHE MaNCKOro xyka», «PazButue capaHum»,
«Pa3Butne nArymkun», «JlBoilHOE€ OIUIOJOTBOPEHHE Yy IBETKOBBIX PACTECHUN»,
«Ctpoenue CeMSsIH OJIHOJIOJIbHBIX U IBYAOJBHBIX pacTeHui»,
«KW3HEHHBIN ITUKII MOPCKOM KanmycTb», «OKMU3HEHHBIN LUK MXay, «KU3HEHHBIN
LHKJI TAIOPOTHUKAY, «KM3HEHHBIN LIUKJI COCHBI».

OO0OpYIOBaHME: CBETOBOM MHUKPOCKOI; MHUKpPOIpEnaparhl
U CIIEpMaTO30MI0B; MOJIeib «L UK pa3BUTHS JIATYILIKI.

JlabGopaTopHble U IPAKTHYECKHE PA0OTHI

1. JlabopaTtopHaspaboTa «M3ydeHre CTpOEHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIperapaTax.

2. [IlpakTuueckas pabora
3apOAbIIIEH TO3BOHOYHBIX KUBOTHBIX ).

3. Jlabopatopuas paboTa «CTpoeHHE OPTaHOB PA3MHOKECHHS BHICIIMX
pacTeHUN».

SIMIIEKJIETOK

«BrIsiBIeHHE IIPU3HAKOB  CXOJACTBA

Tema 6. HacsieicTBEHHOCTh M K3BMEHYMBOCTH OPraHU3MOB

IIpenver m 3amaun reHetuku. Victopust pa3sBUTHS T€HETHKH.
Pons umronmormu u SMOPHONIOTMM B CTAHOBJIICHHMH T€HETHKH.
Bxuan poccuiickux u 3apyOeKHBIX YIEHBIX B PA3BUTHE T€HETUKH.
Meroapl TeHEeTUKH (THOPUIIONIOTHYECKUN, IMTOTCHETUYECKUH,
MOJIEKYJISIPHO-TEHETHUECKH ). OcHoBHbBIC TeHETHYECKUE
NoHATUS. ['eHeTnyeckass CHMBOJIMKA, HCIOJb3yeMas B CXemax

CKpEILLIMBaHHM.

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB, YCTAHOBJIEHHBIE |
Menpenem. Monorubpuanoe CKpEILHMBAHHUE. 3aKoH
€IMHO-00pa3usi TruOpuIoB TmepBoro mokosieHus. [IpaBuio

JOMUHUPOBAHUS. 3aKOH pACIIEIUICHUS TPU3HAKOB. [ umoresa
9UCTOTHI TameT. [TosTHOe M HenoJTHOe JOMUHUPOBAHHE.

JurubpunHoe CKpEIlUBaHHUE. 3axoH HE3aBUCHUMOIO
HACJICJIOBAHMSI  TNPU3HAKOB. [luToreHeTHYECKHE  OCHOBBI
TUTUOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIONIEE CKpEIIMBaHUE.
Hcnonb30BaHre aHATM3UPYIOMIETO CKPEITUBAHUS IS
ompeielIeHUsI TCHOTUITA OCOOH.

I'enernka — Hayka 0 HACJIeACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

WcTopust cTaHOBIEHUS U pa3BUTHUS T€HETUKHU Kak Hayku. Pabotel I'. Mennens,
I'. e ®pusa, T. Moprana. Ponb 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T€HETUKHU.
Pa6otst H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE MTOHATHS U CUMBOJIBI. | OMOJIOTMYHbBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aIbTEPHATUBHBIEC IPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YHCTas JIMHUS, THOPHU/IbI, T€HOTHII,
¢denotun. OCHOBHBIE METO/IbI TEHETUKHU: THOPHIOIOTHUECKHUH,

HUATOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKHM.

JdemMoHcTpanuu

IHoprpersr: I'. Mennens, I'. Jle @pus, T. Mopran, H. K. Koasnos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®OunumyeHko,
H. B. Tu-mogees-Pecosckuii.

Tabauier v cxembl: «MeToJ1bl TeHETUKINY, «CXeMBbl CKPEIIUBAHUSD.

JlaGopaTopHble M MPaKTHYeCKHE PadOThI

JlabopaTtTopuHaspaborTa «/Ipo3opuna kak 0ObEKT TCHETHIESCKUX
UCCIIEI0OBAHUN».




CueruieHHOe HacsIeI0BaHue npru3HakoB. Pabora T. Moprana no
CUCIUICHHOMY HAacJEJOBaHHIO TIeHOB. HapylieHue cuenieHus
T€HOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHETHYEeCKUE KapThl.

['enetunka nojga. XpoMOCOMHOE ONpeieeHUE 1oja. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. l'OMOraMeTHble W TE€TEPOraMeTHBIE
opranusmsl. HacnenoBanue npu3HaKoB, CLEIUVIEHHBIX C ITOJIOM.

HN3menunBOCTh. BuIbl M3MEHYMBOCTH: HEHACIECICTBEHHAs U
HacCJeICTBEHHA. Pons  cpeapl B HEHaclIeACTBEHHOM
U3MEHYHUBOCTH. XapakTepucruka MOTU(PHUKAIIMOHHON
M3MEHYMBOCTH. BapuanvoOHHBIA psag M BapuallMOHHAs KpPUBAs.
Hopma peakuun npuzHaka. KojqnyecTBEHHbIE M KaYECTBEHHBIE
MpHU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIIMOHHOM
W3MEHYHUBOCTH.

HacnenctBenHas, WM  TEHOTUNHMYECKas, HW3MEHUYHBOCTD.
KomOunatuBHasi ©13MEHUYHMBOCTh. Mei03 U TOJIOBOM Mporecc —
OCHOBa  KOMOMHATHBHOW  HM3MEHYMBOCTH.  MyTalmoHHAs
U3MEHYUBOCTD. Knaccudukanus MyTarlum: TEHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa M TNPUYUHBI MYTalHM.
Myrtarenusle  (akTOpbl. 3aKOH TI'OMOJIOTHUECKHMX pSJOB B
HaclyiecTBeHHOM n3MeHunBocty H. . BaBuiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun venoBeka. OCHOBHBIE METO/bI
TCHETUKHU YeJIOBEKA: reHeaJI0THYCCKHU, OJNTM3HEIOBBIN,
LUTOT€HETUYECKUH, OMOXMMHUYECKHIA, MOJIEKYJIIPHO-
TEHETUYECKUI. CoBpemeHHOE OTIpeJICIICHUE TeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TE€HOTHUIIMPOBAHHE, B TOM
gucye ¢ momompio [111P-armanmm3a. HaciencrBenHble 3a00IeBaHUS
YeloBeKa: TeHHbIe O0o0yie3HH, OO0JEe3HHM C HACIEICTBEHHOU
MPEeIPacIon0KEeHHOCTHIO, XPOMOCOMHBIE 0oJIe3HM.
CoMaruueckre U reHepatuBHble MyTauuu. CTBOJOBBIE KIIETKH.
[lpunuunsr  3m0poBoro  oOpa3a  KU3HHU,  JUArHOCTHKH,
npoUIaKTUKU U JIEYCHUs TeHeTHYecKux Oose3Heill. Menuko-

3akoHoMepHOCTH HacjaeacTBeHHocTH (10 u)

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH Menzaens 3aKOH
elnHOo00pa3usi TUOpPHIOB MEpBOro IOKoJeHUs. I[IpaBwio JOMUHUPOBAaHHUS.
Bropoii 3akoH MeHzenss — 3aKk0H pacuIeIIeHHs] TpU3HaAKkoB. [{uronornueckue
OCHOBBI MOHOI'MOPHIHOTO CKpELIMBaHUA. ' MIIOTe3a YNCTOTHI F'aMeT.

AHanu3upyromee ckpermupanue. [[poMexyTouHbli XapakTep HAclIeIOBAHMUS.
Pacuierienue npu3HakoB [IPU HETIOJIHOM JOMHHHUPOBAHUH.

Jurnbpuanoe ckpeuuBanue. Tperuit 3akoH MeHzaens — 3aKOH HE3aBUCHUMOI0
Haclel0oBaHusl  Npu3HakoB.  LluTojormueckue  OCHOBBI  JAUTHMOPHIHOTO
CKpEILMBAHMS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuensieHHoe
HAaCJIEJ0BAHNE I'€HOB, HAPYIICHHE CUCIUICHUS MEXJIy IeHaMH. XPOMOCOMHas
TEOpUsl HACJIEICTBEHHOCTH.

I'eneTnka noma. XpoOMOCOMHBI MEXaHU3M ONpEAEIeHUs Iona. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHsbli 1moi. I'enernueckas
CTPYKTypa MOJIOBBIX XpomocoM. HacienoBaHne nNpU3HAKOB, CLEIIEHHBIX
C TI0JIOM.

I'enoTun kak nenoctHas cucrema. [neioTponus — MHOKECTBEHHOE AEHCTBUE
reHa. MHOXECTBEHHBIM ajulenu3M. B3auMoIeicTBHE HEAIENbHBIX TI'€HOB.
Kommniemenrapaocts. Onucras. [loaumepusi.

[enemuueckuii KOHMPONL _pa3eumus_pacmenuli, JHCUGOMHbIX U Yel06eKd,
a_makoice_Puauonocuieckux npoyeccos, no8eoeHus U KOSHUMUGHbIX (VHKYUL.
L enemuueckue mexanusmbl CUMOUO2EHE3A, MEXAHUIMbL_63AUMOOECBUs
«XO3AUH_— NApasum» U _«X0358uH_— MUKpoouomy. I enemuyeckue acnexmul
KOHMPONA_U_U3MEHEHUS HACIe0CMBEHHOU UHPOPMAYUU 8 NOKONEHUAX KIemOK
U_OP2aHU3MO8.

JdemoHcTpanuu

Iloprpersl: I'. Mennens, T. Mopras.

Tabmuner u cxeMel: «IlepBrlii 1 BTopoil 3akoHbl Mennens», « TpeTuil 3akoH
Mengensa», «AHanu3upymoollee ckpeuBanuey, «HenonHnoe noMuHHpOBaHMEY,
«CLeruieHHOe HAace0BaHUE IPHU3HAKOB Y Ip0o30Qmiibl», «l'eHeTuka moiay,
«Kapuotun uenoBekay, «Kapumotun apozoduisl»y, «Kapuotunm nTUIBD,




MEIULIMHCKON
T€HETUYECKUX

IEHETHYECKOE KOHCYJIbTHUPOBaHHE. 3HAYCHHE
FEHETUKHM B MPEAOTBpALlEHUU U JICUEHUU
3a00J1eBaHUI YEI0BEKa.

JdemoncTpanum:

Ilopmpemuwr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.
UYersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBuos.

Tabruysr u cxemwvl: «MOHOTHOpPHIHOE CKpEIIMBAHUE U €O
LIUTOICHETHUYECKas OCHOBa», «3aKOH paclIeIUIEHUs] U  €ro
LUTOT€HETHUYECKass OCHOBA», «3aKOH YMCTOTBI FaMeT»,
«lurubpunnoe ckpemuBaHuey, «lluTojsoruueckue OCHOBBI
TUTHOPHUIIHOTO CKpemuBaHus», «Melo3», «B3aummojeiicTpue
aJUIeTIbHBIX TeHOBY, «I'eHeTnueckne KapThl paCTEHHM, JKUBOTHBIX
u  4yenoBeka»,  «l'eHetmka  mosa»,  «3aKOHOMEPHOCTH
HacJleI0BaHMsl, CLIETIJICHHOTO ¢ oJIoM», «KapuoTumsl yeaoBeka u
KUBOTHBIX», «Buael wusmMeHunBocTH», «MoaudpuKalmoHHas
u3MeH4MBOCTh», «HacnenoBanue pesyc-pakropa», «l['eHeruka
rpynn KpoBu», «MyTallmoHHasi U3MEHUNUBOCTb.

Obopydosanue: MOJIeTU-aIIINKAIIUH «MonHorubpuaHoe
ckpeniuBanue», «Hemomnoe mnoMuHHMpoBaHue», «JlurundbpuaHoe
ckpemnBanue», «llepekpéct XpoMocoM», MHKPOCKOI U
MuKpornpenapat «Jpo3odunay» (Hopma, MyTaru GopMbl KpbUIHEB
U OKpacku Tena); repbapuit «I'opox moceBHOM.

JlaGopaTopHble U IPAKTHYECKHE PadoThI:

Jlabopamopnas paboma Ne 5. «3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO U AUTHOPUIHOTO CKPELIUBAHUS Y JIPO30(UIIBI
Ha FOTOBBIX MUKpPOIIpenaparaxy.

Jlabopamopnas paboma Ne 6. «3ydenne MoaudukanmoHHON
U3MEHUMBOCTH,  IIOCTPOCHME  BapUAlMOHHOIO  psAga W
BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanu3 MyTaliii y Jpo30QuiIs!
Ha FOTOBBIX MUKpOIIpEnapaTax».

Ilpaxmuyeckas paboma Ne 2.
POJIOCIIOBHBIX YEJIOBEKa.

«CocTraBiieHie W a”HalInu3

«MHOKECTBEHHBIN aJNIeNIN3M», «B3anuMoaeiicTBre TEHOBY.

O6opyioBaHMe: MOIEIH I IEMOHCTPAIIUHN 3aKOHOB €IMHO00pa3usi THOPHIIOB
MEPBOr0 TMOKOJICHUSI U PACIICIUICHUS MPU3HAKOB;, MOJEIb [JIsi JI€MOHCTpaIuu
3aKOHA HE3aBUCUMOTO HACJEJAOBAHUS MPU3HAKOB; MOJENb JJisi JIEMOHCTpaIuu
CLETUICHHOT'O HACJIEA0BaHUS TPU3HAKOB; CBETOBOM MUKPOCKOII, MUKPOIIpEIapar:
«po3zodumnay.

Jlabopamopuuvle u npaKkmuyeckue padonvt

1. lIlpakmuueckas paboma
MOHO2UOPUOHO20 CKPeuuUsanus y Opo30Quibly.

2. llpaxkmuueckas paboma «M3yuenue pes3yibmamos _oucubpuono2o
CKpeuusanus y Opo30Qpuibly.

3aKOHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHma W cpenbl npu  (GopMupoBaHHH (EeHOTHMA.
N3MeHunBOCTh NMpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MTPU3HAKU. Buibl
M3MEHUYHMBOCTH: HEHACIICICTBEHHAS M HACJIC/ICTBCHHAS.

MonuduxkarronHas ©3MEHUYUBOCTh. Posb cpeibl B popMUpOBaHUU
MoauUKaIMOHHON n3MeHUnBoCcTH. Hopma peakiuu npusHaka. BapuayuonHoiii
pa0 u sapuayuonnas kpusas (B. Hoeanncen). CBoiicTBa MOIUGUKAIIMOHHON
M3MEHUYHUBOCTH.

I'enoTunuueckas M3MeHUYMBOCTh. CBOMCTBA FT€HOTUIMMTMYECKON U3MEHUYHNBOCTH.
Bubl reHOTUTHYECKO NU3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KoMOuHatuBHass M3MEHUMBOCTh. Mel03 W TOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHOM HW3MEHYUBOCTH. Poib  KOMOMHATUBHOM  HM3MEHYHMBOCTH
B CO3/IaHUU T€HETUYECKOTO pa3HO0Opa3us B Ipe/esiax OJTHOTO BHIA.

MyTanvoHHass HW3MEHYMBOCTh. BuAbI MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
T€HOMHBIE. CrnoHTaHHbIE Y UHAYLUPOBaHHbBIE MyTaluu. Snepusbie
U 1UTOoIUIa3MaTudeckue Mytaruu. CoMaTHYecKWe W TIOJIOBBIE MYTaIlHWH.
[IpyuunHBl BO3HUKHOBEHUSI MyTaluid. MyTareHbl U MX BIIMSIHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIECcCa. 3aKOH TOMOJIOTHYECKUX PSJIOB
B HacnencTBeHHOM m3meHunBocty (H. Y. BaBunoB). BHesaepHas n3aMeHUYHBOCTD
1 HACIICJICTBEHHOCTb.

Dnueenemuka U SNUCCHOMUKA,  PONb _ DNUSCHEMUYECKUX  (hakmopos
8 HACIe00BAHUU U UBMEHHYUBOCTNU (DEeHOMUNUYECKUX NPUSHAKOS )Y OP2AHUSMOS.

«H3weHue pes3yibmanios




JdemoHcTpauuu
Iloprpersr: I'. JIe @pus, B. Moranncen, H. . BaBuios.
Tabmuner  wcxembl: «Bugsl  usmeHuuBoctH», «MoaudukannoHHas

H3MEHYUBOCTB, «KoMOunaTuBHas HU3MEHYMBOCTBY, «Meiio3»,
«OmnonorBopenue», «l'eHernueckne 3a0oyeBaHUs  4eloBeKa», «Buapl
MyTaLumn».

O0opyIoBaHKE: KUBbIE U repOapHble SK3EMIUIIPhl KOMHATHBIX PACTCHHIA;
pucynku (pororpadun) )KUBOTHBIX C Pa3IMYHBIMUA BUJIAMHU H3MCHUHNBOCTH.

JlaGopaTopHble M MPAKTH4YeCKHE PAdOThI

l.JlabopaTtTopHaspaborta «dccrmenoBanne 3aKOHOMEPHOCTEH
MoIU(UKAIIMOHHON u3MEeHUMBOCTH. [locTpoeHHe  BapuUallMOHHOTO  psija
Y BapUaALlMOHHOUN KPUBOM».

2. llpakTtuuyeckaspabdorta «Myrauuu y 1po3o¢puibl (Ha TOTOBBIX
MUKpOIIpenaparax)».

I'enernka yesoBeka

Kapuorun yenoeka. MexayHapoiHas mporpaMmma MCClIeI0BaHUs FeHOMa
YCJIOBCKaA. MGTO)II)I HN3YUYCHUS TCHCTUKHN YCJIIOBCKA: FCHC&HOFHHGCKHﬁ,
ONM3HELIOBBINA, TUTOTEHETUYECKUH, MTOMYISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTuueckuii. COBpeMEHHOE OIpeIeICHHe TeHOTHTIA!
MOJIHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM UUCIIE C TOMOUIBIO
[TI[P-ananu3a. HacnencTtBennbie 3a00sieBaHus YesioBeKa. [ eHHbIe
U XpOMOCOMHBIE 00JIe3HU uesioBeka. bonesHu ¢ nacieocmeenHou
npeopacnoNoHCeHHOCMbl0. 3JHaUeHNE METULIMHCKON TeHEeTUKN
B MIPEIOTBPAIIICHUH U JICUEHUU TeHETUYECKIX 3a00NieBaHui yenoBeka. Meduko-
2eHemuueckoe koncynromuposarnue. Cmeonogvie kiemxu. [lonamue
«2eHemuuecKo2o epy3ay. muyecKue acnekmsbl UCCIe008anull 8 00racmu
Pe0aKmupo8anus 2eHOMA U CMeoJI08blX KI1EMOK.

[ enemuueckue pakmopwvl nogvlUEeHHOU YYECMBUMENLHOCTU Yel08eKd
K pu3U4ecKkomMy u XUMu4ecKkomy 3a2psa3HeHuio OKpyicarouieti cpeobl.
['enemuueckas npedpacnonoHcenHocmsy 4eno8eKa K Namoa02usim.

JdemoHcTpaunu

Tabnuner u cxempl: «Kapuotun denoBeka», «MeToibl M3y4eHUs T€HETUKU




qenoBekay, «I eHeTrnueckne 3a00ICBaHIS YSITOBEKAY.
JlabopaTropHble U IPaAKTHYECKHE PA0OTHI
[Ipaktuueckas padora «CocTaBieHue U aHATTU3 POJOCIOBHOM.

Tema 7. Cenexniusi opranu3MoB. OCHOBbI OMOTEXHOJIOTUH

Cenekiusi Kak Hayka W TPOLECC. 3apOXKICHUE CENEKIUU U
nomectukanusa. Yuyenne H. WM. BaBunoBa o 1eHTpax
IIPOUCXOXACHUS U MHOrooOpasusi KyJbTYpHBIX PpacTEHHI.
IleHTpbl IPOUCXOXKACHUS NOMAIIHUX >KUBOTHBIX. CopT, mopoaa,
LITAMM.

CoBpemeHHbIE METO/IbI CEJIEKIINH. MaccoBbiit u
WHJUBUAYAJIbHBII OTOOpBl B CENEKLHUU PACTEHUH U KUBOTHBIX.
Onenka oskc-Tepbepa. bBIM3KOPOACTBEHHOE CKpEIMBAHHE —
uHOpuauHT. Yucras mmHuA. CKpemuBaHHE YHCTHIX JIMHUM.
I'erepo3uc, unu rudpuaHas cuina. HepoacTBeHHOE CKpeluBaHue
— ayrOpuaunr. OtnanéHHas rubpuau3anuss U €€ yClexwu.
HckycCcTBEHHBIE MyTareHe3 W IIOJyYE€HUE  IOJUIUIOUIOB.
JlocTrxeHust CEJIEKIINH pacTeHui, KUBOTHBIX u
MHUKPOOPTaHU3MOB.

buorexHomoruss kak oTpacib  NPOU3BOACTBA. [ eHHas
UHXeHepus. OJtanbl co3jaHud pexkomOuHanTHOM JIHK wm
TpaHCTe€HHBIX OpraHu3moB. Knerounas unxeHepus. Kiierounble
KyIbTYpbl.  MHKpOKIOHAJIbHOE  Pa3MHOXEHHE  pPacTEHHII.
KioHnpoBaHue BBICOKONIPOIYKTHUBHBIX CEJIBCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJIOrHYecKue U 3Thudeckue npodnemsl. [MO —
TeHEeTHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JdemoncTpanuu:

Ilopmpemwr: H. W. Baswios, WU. B. Mwuuypun, I'. /.
Kapneuenko, M. @. I1BaHOB.

Tabnuyer u cxemwi: Kapta «LleHTpbl TPOUCXOXKICHUS U

MHOT000pa3usi KYJIBTYPHBIX pacTeHwi», «Ilopoasl qoManTHuX
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpunuzamus», «Padoter akagemuka M. @. VBanoBay,

Cesiekuusi OpraHu3MoB

JlomecTukanus u cesleKuus. 3apokKIeHUE CEIEKIUU U TOMECTUKALUU. Y YeHHE
H. W. BapwioBa o LleHTpax NpOUCXOXKICHUS W MHOTO00pa3usi KyJIbTYPHBIX
pacteHuil. Ponp cenexuuu B cO34aHMM COPTOB PACTEHUN M MOPOJ >KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOU
n3MeHunBocty H. U. BaBuioBa, ero 3HaueHue U1 CENEKIIMOHHON PaOOTHI.

Metoapsl ceneKUMOHHONW paboThl. MCKYCCTBEHHBI OTOOp: MAacCOBBIH
U UHAMBUAYAJIbHBIN. Omanvt KombOunayuonnou cenekyuu. VicnbpiTanue
npou3BoauTeNIed MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMOIIBIO OICHKU
(deHoTHIIa IOTOMCTBA U OTOOP 110 TeHOTHUITy ¢ moMoIbto aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJCKIMOHHOHW  paboThl.
PamnanOHHBIN M XMMMYECKMH  MyTareHe3  Kak  HCTOYHHMK  MyTalui
y KyJIbTYPHBIX (hOpM Opranu3MoB. Mcronp30BaHNe TEHOMHOTO PEJaKTHPOBAHUS
1 MeToa0B pekoMOuHaHTHBIX JIHK 1y1st mosydeHust uCX0IHOTO MaTepuaia Jjs
CEJIEKIINH.

[Tonyuyenue MTOJIMIIOUIOB. Bryrpusnnosas rUOpuAU3aIHS.
bauskoponcTBeHHOE — ckpemuBaHWe, wid  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Vcnonb3zoBaHue
rerepo3uca B cenekuuu. Otaanénnas rubpuanzanus. [Ipeogonenue Gecrnonus
MEXBHUIOBbIX TMOpUAOB. JlOCTHIKEHUS CENIEKIIMU PACTEHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHne 1 U3yuyeHne TeHeTHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX

JAUKHUX pO,I[I/I‘-ICﬁ JJI CO3JaHusA HOBBIX COpTOB n T I/I6pI/I)10B
CEbCKOXO03SHCTBEHHBIX KYJIbTYp. Hszyuenue, coxpaumenue u _ ynpasienue
ceHemuvyecKumu pecypcamu CeNbCKOXO3AUCHBEHHBIX u NPOMbICIIOBbIX

AHCUBOMHBIX 8 UETISIX VIIVHUUEHUS CYULeCMBYIOWUX U CO30AHUSL HOBbLX NOPOO, TUHULL
U_KpPOCCO8, 8 MOM YUCAE C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYVYHbIX
uccnedosanull, nepedossbix udell U nepcneKmusHblX MmexHoL02ull.
JdemMoHcTpanuu
Hoptpertsr: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.




«[Tomumnonmusi», «OO0beKkTH OuoTexHONMOTHMY, «KierouHsle
KyJIbTYypbl W KJIOHUpOBaHHE», «KOHCTpyHMpOBaHHE U MEPEHOC
T'€HOB, XPOMOCOMY.

Obopyoosanue: MyIsSKH TUIOA0B  KOPHETIO0B JUKUX (POPM H
KYJbTYPHBIX COpTOB pacTeHuii; repOapuit
«CenbCKOX035IICTBEHHBIC PACTECHHSI.

JlaGopaTopHble U IPAKTUHYECKHE PadOThI:

Okcekypcusi «OCHOBHBIE METOABI M JOCTHDKEHUS CEJCKIHH
pacTeHuil 1 )KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHIUIO, IIIEMEHHYIO
(bepMy, COPTOUCTIBITATENFHBIN Y9aCTOK, B TEIUNIMYHOE XO3SHCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO IICHTPA)».

Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabnuiet u cxeMbl: «LIeHTPBI TPOUCXOKACHUS U MHOTOOOPa3us KYIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKUX PSAI0B B HACIEICTBEHHON N3MEHYMBOCTH,
«Mertobl cenekuuny, «OTaanéHnas ruopuausanusy», «Myrarenes».

JlabGopaTropHble U IPaKTHYECKHE PA0OTHI

1. labopaTtopHas paboTa «3ydyeHue cCOPTOB KyJIbTYPHBIX PaCTCHUN
Y TIOPOJ] IOMAITHUX KUBOTHBIX.

2. JlabopatopHas paboTa «3ydeHre METOJIOB CEJICKIIUU PACTCHUI.

3. llpakTtuueckas pabora «lIpuBuBKa pacTeHUI».

4. Dxkckypcus «OCHOBHbICE METOJIbI M IOCTH)KEHHUS CEJICKIIUU PACTEHUIN
U OKUBOTHBIX (Ha  CCJICKIIMOHHYIO  CTaHIUIO, IUIEMEHHYIO  (epMmy,
COpPTOUCTIBITATENIFHBI YYacTOK, B TEIJIMYHOE XO3SIMCTBO, B NabOpaToOpHio
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».

Buomexnonozusa u cunmemuyeckas 6u0102us (4 llz

O6b€Kmbl, ucnoaiv3yemvsle 6 6u0mex1-10ﬂozuu, — KJlemoOUYHble U mKdHeesble
Kyjibmypbl, MUKDOODP2AHU3IMbL, ux Xapakmepucmukd. TDCI@MUUGHHCI}Z
buomexnonocus: XJZ@6OI’Z€H€HH€, noJjiyd4ernue  KucjiomoJlOYHbIX I’ZDOOVKMOG,

sunooenue. Muxpobuonrocuweckuii _cunmes. QOveKmbl _ MUKPOOUONOSUYECKUX
mexnono2ull. IIpouzso0cmeo beaxka, aMuHOKUCIOM U SUMAMUHOS.

Cosoanue mexnono2uil U UHCMPYMEHMOE _ YEAeHANPAGIeHH020  USMEHEHUs]
U KOHCMPYUPOBAHUSL _2CHOMOSE _C _UENbl0 _ NOJNVYCHUS. OP2AHUSMOS U UX
KOMNOHEHMO8, COO0EPHCAUUX He scmpeuaouuecst 8 npupoode
bOuocunmemuyeckue nymiu.

Knemounas unoicenepusi. Memoobwl Kyibmypbl K1emoK U mKanel pacmerull u
arcusomuwvix.  Kpuobanku. Comamuyeckas 2ubpuouzauus U COMAMuU4ecKull
ombpuocenes. Hcnonvzosanue 2anioudos 6 cenekuyuu pacmenutl. Ilonyyenue
MOHOKIOHANIbHBLX anmumer. Hcnonvsosanue MOHOKIOHANIbHBLX
U_NOJUKIOHANIbHLIX _anmumen 6 _meouyune. HMckyccmeennoe oniodomeopenue.
Pexoncmpykyus — stiyekiemox  u  KIOHUposaHnue  dcusomubvix.  Memoo
mpancniaumayuu_soep kiemox. Texnono2uu 0300poseieHuss, KyibmMusuposaHusl
U MUKDOKIOHATIbHO20 PA3ZMHONCEHUS CEIbCKOXO3AUCHBEHHBIX KVAbIMYP.

Xpomocomnas _ u 2ennas  undcenepus.  Mckyccmeenuvlil  cunmes  2eHd
u koncmpyuposanue __pexkomounanmuvix _ JHK.,  Cozdanue mpanceeHHblx
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op2anusMo6. JIocCmudicenus u nepcnekmuebl XpOMOCOMHOU U 2EHHOU UHICEHeDUU.
Dronocuueckue u dmuyeckue npodeMbl 2eHHOU UHICEHEPULL.

Meouyunckue OUOMEXHON02UU. Ilocmeenomnas yugpposas
meouyuna. II[P-ouacnocmuxa. MemaboioMHbLU AHAIU3, 2EHOYESHIMPUYECKULL
AHAIU3 __NPOMEOMA___4ello8eKd _ OJil__OUCHKU _COCMOSHUA €20 300P08bA.
Ucnonvzosanue cmeonosvix knemok. Tapeemnas mepanus _paka. 3D-
buoundicenepus _0as__pazpabomku__ynoamenmanbibiX _OCHOE MEOUYUHCKUX
MEXHON02Ull, CO30AHUS _KOMNICKCHbIX _MKAHEU COYEeMAaHUuem _MexHOI02ull
mpéxmepro2o __buonpunmunea __u___cka@onrounea  ona__ peutenus  3a0ay
NepPCOHANUUPOBAHHOU MEOUYUHDI.

Cosz0anue 6ekmopHbiX 6aKYUH _C _yeavio obecneyenus KOMOUHUDOSAHHOU
sawumul_om_6030youmener OPBU, ycmanosienue MOAeKYIIPHbIX MEXAHUSMOB
dyuxyuonuposanus PHK-codepacawux supycos, 6bi3bi6aiouux 0cobo onacHvie
3a00/1e8aHUSA YETIOBEKA U HCUSOMHDIX.

JdemoncTpanuu

Tabnuiel u cxempl: «Vcmonb30BaHHEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
POU3BOJICTBEY, «KieTrounast nmxkeHepus», «[ CHHAsI HHKSHEPUSD».

JlaGopaTopHble M MPaKTH4YeCKHE PadOThI

1. TabopaTtopHas paboTa «3yueHrue 00bEKTOB OMOTEXHOIOTHUI.

2. [IpakTtuueckas paboTa «llomyueHue MOTOYHOKUCIBIX TPOTYKTOB.

3. DKkckypcus «buoTeXHONIOTHs — Ba)KHEHIIasi MPOU3BOAUTEIbHAS CUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

COILEPKAHHUE YYEBHOI'O NTPEIMETA «bHOJOI' U51»

KJIACC

ba3oBblil ypoBeHb

Yray0JeHHblii YPOBEHb

11 kaacc. 1 4 B Hemen10, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE
BpeMsi

11 kaace. 102 4, u3 HUX 8 4 — pe3epBHOE BpeMs




Tema 1. DBoIOLMOHHASA OMOJIOT U

IBOJIONMOHHAS OMOJIOTUS

[Ipennocbuiku  BO3HUKHOBEHHSI  ABOJIIOUMOHHOM  TEOpHH.
DBOJIIOIIMOHHAS Teopust U €€ MecTo B Ouosioruu. BimsiHme
HBOJIFOLIMOHHOW TEOPUU HA Pa3BUTUE OMOJIOTUU U IPYTHX HaYK.

CBuzeTenbCcTBa JBOJIIOIMH. IlaneoHTONOTHYUECKHE:
MOCJICIOBATEILHOCTE IIOSIBIICHUS BHJIOB B ITAJICOHTOJIOTHUYECKOM
JIETOIIMCH, TIepexoiHbIe (hopMbl. broreorpaduyeckue: CXOACTBO U
paznuune dhayH U (GIop MATEPUKOB U OCTPOBOB.

DOMOPHOJIOTMYECKHUE: CXOACTBA M Pa3Iudus SMOPHOHOB Pa3HbIX

BHU 0B IIO3BOHOYHBIX. CpaBHI/ITCJII)HO-aHaTOMI/I‘-ICCKI/ICI
T'OMOJIOITNYHBIC, AHAJIOTUYHBIC, PYAUMCHTApPHBIC OpraHbl,
aTaBU3MBI. MOJ'ICKy.]'IHpHO-6I/IOXI/IMI/ILICCKI/I6Z CX0ACTBO

MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX
nyTeil y Bcex opraHu3MoB.

OpomonmonHass  teopust Y. [lapsuna. Ilpeamockuiku
BO3HUKHOBEHUS JapBUHU3MA. [[BHKYIIME CUIIBI DBOIIOLUN BUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHUE MPU OTPaHUUEHHOCTU
pecypcoB,  Heompeneia€HHas  HW3MEHUMBOCTh, Ooppda  3a
CyIIIECTBOBAaHMUE, €CTECTBEHHBIN OTOOD).

Cunretnueckast teopus sBomtounu (CTI) u e€ ocHOBHBIC
MOJIO’KEHUSI.

Muxkpossomtonus. [Tomynsanus kak equHUIA BU1A U 3BOJIIOLUH.

JIBuoxymiye cuibl (GakTopbl) SBOIOIMH BUI0B B IPUPOJIE.
MyTanoHHBIH TpollecC M KOMOMHATUBHAS W3MEHUYUBOCTD.
[TonmynsiiioHHBIE BOJHBI U JIpeiid reHoB. M30msamus 1 MUrpanus.

EcrecTBeHHBII 0TOOp — HampaBiIAOMUN (aKTOp SBOJIOLUH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yJlbTaT HIBOJIOIUH.
[Tpumepsl mpucnocoOneHuit y opranusmoB. Apomopdo3bl U
UAMO-a1allTalliH.

Bun u BugoobpazoBanue. Kputepuu Buna. OcHOBHBIE (OPMBI
BU000pa30BaHus: reorpauieckoe, IKOJIOTHIECKOE.

MakposBomtoriusa.  Popmbl  dBOMIOUMH:  UIETHYECKAs,
JIMBEpreHTHas, KOHBEPreHTHas, MapasuienbHas. HeoOpaTUMoCTh
IBOJIIOLIUH.

[Ipoucxoxaenue ot

HECTICTHAJIN3UPOBAHHBIX IIpEaAKOB.

3aposkaeHue M pa3BUTHE IBOJIOUMOHHBIX MPEACTABJIEHUN B O0H0JI0TUH

Opomronnonnass _teopusa Y. Jlapsuna.  IIpeanochbUIKH _ BO3HUKHOBEHMS
JapBuHM3Ma. JKu3Hb ¥ Hay4dHas aesTeabHocTh Y. JlapBuHa.

JIBmkyiue cuabl dBoJroimu BruaoB mo Y. JlapBuHy (BBICOKAs MHTEHCUBHOCTH
pa3sMHOXKEHMSI _ OpPraHM3MOB, HACJIEACTBEHHAs M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

OdopMileHHEe CHHTETHYECKON TeopuH 3BoJrolnu (CTD). HeliTpanbHas Teopus
sposmonuu. CoBpeMEHHAsT SBOJIOUMOHHAS OHMOJIOrHs. 3HAUCHHE SBOIIOIMOHHOMN
TEOPHH B (hopMUPOBAHUH ecrec-
TBEHHO-HAY4YHOUW KapTHHBI MUPA.

JdemMoncTpanuu

[loprpetnl: Apucrorenb, K. Jinanen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK.
KroBbe, 4. JlapBuH, C. C. YeTBEpUKOB,
N. U. Imansraysen, Jix. Xonneit, J. K. bemses.

Tabuniel u cxeMbl: «Cucrema xuBor npupojsl (mo K. JIungero)», «JlectHuia
JKUBLIX cyiiecTB (o Jlamapky)», «MexanusM GhopMHUPOBaHUS OPUCIOCOOIEHUN
y _pacTeHMi M KMBOTHBRIX (mo Jlamapky)», «Kapra-cxema Mapuipyrta
nyremectsusg Y. Jlapsunay, «Haxonku Y. JlapsuHa», «PopMbl 00pHOBI 3a
cyiiecrBoBanney, «llopoasl romyOeit», «MHOrooopasue KyIbTYPHBIX (HOpM
Kanyctely, «llopoabl AOMAIHUX JKHUBOTHBIX», «Cxema 00pa3soBaHHs HOBBIX
BuaoB (1o Y. JapBuny)», «CxeMa COOTHONIEHHS IBHIKVIIUX CHJI DBOJIOIIHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETHUYESCKON TCOPUH DBOJIIOIII).

MuKpo3BoaIOINS U eé Pe3VJIbTAThI

[Monynsaius Kak dJIEMEHTapHas eauHuia dBoaonun. CoBpeMEHHBIE METOJbI
OIIEHKM T€HETHYECKOr0 pa3sHoOoOpasus M CTPYKTYPHI monyisuuii. M3meHenne
reHoGoHJIa MNONYIAIMH KaK DJIEMEHTAPHOES HBOJIIOIMOHHOE SBJICHHE. 3aKOH
renetTuueckoro pasHosecus Jx. Xapau, B. BaiinGepra.

DnemeHnTapHble  (aKTOPbl  (ABWXKVIINME CHJIBI) DBOJIOLUUA. MyTalMOHHBIN
npouecc. KoMOMHATHBHAs HM3MEHYHMBOCTL. JIpeid TeHOB clIy4yaiHbIE
HEHANpaBJCHHLIC W3MEHEHMS 4YacTOT aJuleiecd B IONyadnuax. Dggexm
ocrosamens. Dppexm oOymouliouno2o 2opaviuka. CHUNCEHUE 2eHemU4ecK020
pasznoobpasus: npuyunsl u_creocmeus. Ilposenenue s¢pdhexma opetigha 2enos 6
bonvuux _u  manvix _nonyiayusax.  Mwurpamuu.  M3oasaums  0OOYJISIU:
reorpaduyeckas (IpoCTPaHCTBEHHAs ), OMoJornyeckas (penpoayKTUBHA ).

EcrecTBeHHBIM  0TOOp —  HampaBJSIOMIHK  (akTop dBoaronun. DopMbl
€CTECTBEHHOro  0TOOpa:  JIBWKYIIWKM, CTaOMIM3UPYIOIIMH,  pa3spbIBAIOIIMI




[Iporpeccupyromas cnennanuzanus. AfanTuBHas paguarusl.
JemMoHcTpanum:
llopmpemuwr: K. Jlunnent, XK. b. Jlamapk, Y. [apsun, B. O.
KoBanesckuii, K. M. bap, O. I'ekkenp, ®. Mrwomiep, A. H.

CeBep110B.
Tabnuyel u cxemvr: «Pa3BUTHE OPraHMUECKOr0 MUpa HA 3eMIIe»,
«3apoAbllI  MO3BOHOYHBIX  YKUBOTHBIX», «APXEONTEPUKC),

«Dopmbl 00pbOBI 3a cyliecTBOBaHUEY, «EcTecTBEHHBIN 0TOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHOroo0pasme Mopos
KUBOTHBIX», «llomymsiiun», «MyTalmoHHAass W3MEHYUBOCTHY;
«Apomopdo3ery, «Mnuoamanranuny, «OO0mas AereHepanusy,
«/IBmxymme cunbl  sBomornuuy, «Kapra-cxema wmapuipyta
nyremectBuss Y. JlapBuna», «boppba 3a CyIIiecTBOBaHHEY,
«[IpucnocobieHHOCTD OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE).

Obopydosanue: KOJIEKINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU
OKpacku; Ha0Op IUIOJOB U ceMsH; Kosekuus «lIpumepst
3aLIUTHBIX MPUCIOCOOICHUN Y JKUBOTHBIX»; MOAETb «OCHOBHBIE
HalpaBJIEHUs HBOJIOLMKWY»; O00bEMHass wmojenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa; KoUeKus — «Dopmbl
COXPAaHHOCTH HCKOIIAEMBIX JXUBOTHBIX M PACTEHUIN»; MOJENb-
anmuukanus  «llepekpéct XpoMocoM»; BIIaXHBIE Mpenaparbl
«Pa3BuTne HacekoMoro», «Pa3BuTHeE JIATYHIKN»; MUKpOIIpEnapar
«Ipozopuna» (HopMa, mMyrauuu (OpMbI KPBUIBEB U OKPACKH
Tena).

JlaGopaTopHble U MPpaAKTH4YeCKHE PA0OTHI:

Jlabopamopnass paboma Ne 1. «CpaBHEHHE BHUIOB TIO
MOP(OJIOTHUECKOMY KPUTEPHUIO).

Jlabopamopnuas paboma Ne 2. «Onucanue MpucrnocoOICHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIBLHOIO XapaKTepay.

(nu3pynTuBHEIN). TTonoBol 0T00p. BO3HMKHOBEHME M DBOJIOIMS COLIMAIBLHOIO
MOBEJICHHUS JKMBOTHBIX.

IIpucrocoOJEHHOCTh  OPraHM3MOB  KaK  PE3YILTAT  MHKPOIBOJIOIMM.
Bosnuknosenne  npucmocoOieHnii  y  opraHm3MoB.  ApoMopdo3bl  H
uavoagantanuy. IIpuMepbl NpUCIOCOOIEHNH Y OPraHMu3MOB: MOP(OJIOTHYECKHE,
(OHU3MOTOTHYECKHE,  OMOXMMHUYECKHE,  NHoBeJAcHUYecKHe.  OTHOCHTEIbHOCTh
NPUCIIOCOOJEHHOCTH OPraHU3MOB.

Bung, ero xpurepum M CTpYKTypa. BmpooOpa3zoBaHHMe Kak pe3yabTar
MHKPO3BOTIONMH. M30s1iusg — KIroueBod (akTop BuaooOpazoBanusa. Ilytu
M crmocoObl  BWj0OOpa3oBaHHS:  auionarpuieckoe  (reorpaduyeckoe),
CHUMIIaTpUYECKOE  (DKOJOTMYECKOE),  «MTHOBEHHOE»  (IIOIUILIOMAW3AIINS,
rubpuausanys). JUIMTSALHOCTh SBOIIOMMOHHBIX IIPOILIECCOB.

MexaHn3Mbl GOPMUPOBAHMS OMOTOTHYSCKOI0 pa3HO00pa3us.

Posib 9BOIIOLIMOHHON OMOJIOTHH B pa3pab0TKE HAayYHBIX METOJIOB COXPaHEHUS
6ropa3sHooOpasud. MHUKPOIBOIIOIKSA M KOJBOJIOLMSA Mapa3suTOB M HX XO03S5EB.
Mexaun3Mel (GOPMHUPOBAHHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI O0OPHOBI
C HEl.

CMOHCTpAIIUH

IMoprpetsl: C. C. YUerBepukos, D. Maip.

Tabmuiel  u cxeMel:  «MyTanmoHHass W3MEHUYMBOCTEY, «[lomyisiimmoHHas
CTPYKTYpa Buaay, «Cxema IIpOosiBIEHHS 3aKoHa  Xapaun—BanuOepray,
«/IBrDKVIIME  CHIIBI  DBOJIIONHNY, «ODKOJIOrMYyecKas WM3OJAINSA  IONVIISIINI

ceBaHCKOH dopeany, «l'eorpaduueckas M30IALMSA JHCTBEHHHILI CHOMPCKON
M JIMCTBEHHHUIIBI Jaypckoiy, «llonyasiiMoHHbBIE BOJIHBI YUCICHHOCTH XHUIHUKOB
U _KepTBY, «CxemMa JIEeMCTBHA €CTECTBEHHOIO oTOopay, «PopMbl 0OpLOBI 3a
cymiecTBoBaHMEY, «MHAYCTpHATbHBIN MeJIaHHu3M», <«OKHWBBIE HCKOMNAaeMBIEY,
«ITOKpOBHUTEIBLCTBEHHA OKpacka JKUBOTHBIX», «lIpemynpeskiaromniasg okKpacka
JKHBOTHBIX), «DPU3NOIOTHUECKIE aJanTanyumn, «IIprcnoco6IeHHOCTh
OPraHU3MOB M €€ OTHOCUTEIBLHOCTBY, «Kpurepuu Buaay, «BUIbI-IBOMHHKHY,
«CTpyKTypa BHJA B IIPUPOJIEY, «Croco0On1 BHJ1I000pa30BaAHMS,
«["eorpaduueckoe BHI000pA30BaHUE TPEX BUJIOB JAHIBIIICHY, «DKOIOTHUECKOE
BUJ000pa30BaHME BHAOB CHUHHIDY, «llomumionasl pacTeHMit», «KamycTHO-
PEIECYHBIN THOPHIY.

O6opynoBanue: repbapuy pacTEHUN; KOIEKIIMY HACEKOMBIX; Yydella IITHIl U
3BEpEl ¢ IpHUMEpaMM pa3MYHBIX MPHUCIOCOOJEHHUH; uydeia ITHI[ U 3Bepei
pa3sHBIX BHUJOB; TepOapuM pacTCHMH OJIWM3KMX BHJIOB, 00pa30BaBIIHXCS
PAa3IUYHBIMHU CIIOCOOAMH.

JlaGopaTopHble U NpaKTHYeCKNe PAOOThI




1. JJabopaTtopHas paboTa «BblABIeHME M3MEHUYMBOCTH Y 0cOO€H
OJIHOT'O BHJIAY.

2. JJabopaTtopHas paborta «lIpucnocoOaecHUs OPraHM3MOB M MX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

3. JlabopatopHas pabora «CpaBHeHHE BHIOB IO MOPGHOIOTHIECKOMY

KPUTEPHIOY.
Makpo3Boaionus U eé pe3yiabTaThl

MeTo/1bl U3YYEHHS MaKPOIBOIIOLKH. [1aICOHTOIOrHYSCKIUE METOIbI U3YYCHHMS
sBoJroruu. Ilepexoanbie hopMbl M (HUIOTE€HETHYECKHUE PSIIBI OPraHU3MOB.

Bbuoreorpaduueckne MeToAbl M3ydeHus 3Bojonuu.  CpaBHeHHE (QIIOPHI
1 _(ayHbl MATEPUKOB M OCTPOBOB. buoreorpaduueckre obaactu 3emau. Buasl-
DHIEMHUKH U PETUKTEL

OMOPHOJOIrHYECKHE U CPAaBHUTEIHHO-MOP(OIOrHUECKHE METOABl H3YUECHHUS
OBOJIIONUHU. ['eHETHYECKHE MEXAaHM3Mbl DBOJIOLMH OHTOI€HE3a U IOSBICHUS
DBOJIIOIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE M aHAJOTMYHBIE  OPraHbl.
PynuMmeHTapHbple  opraHbl W aTaBU3MBL.  MOJICKYJISIPHO-TCHETHYCCKUE,
OMOXMMHYECKHEe W  MaTeMaTHYeCKHE  METOAbl  M3YYEHHUs  IBOJIOIHH.
I'omomornunsie reHpl. CoOBpeEMEHHBIE METONBI IOCTPOEHHUS (DIIOT€HETHUECKUX
JCPCBBEB.

XpOMOCOMHBIE MYTAIIMH ¥ BOJIIOLHS T€HOMOB.

OO011e 3aKOHOMEPHOCTH (MpaBHJIa) DBOMIONMH. [Ipunyun cmensvl yuxyuil.
HeoOpaTtuMocTh 3BOIIONMU. AnanTuBHAsS paguanus. HepaBHOMEPHOCTh TEMIIOB
OBOJIIOIHUH.

JemMoncrpannn

IToptpetnr: K. M. bap, A. O. KoBanesckuit, . Mroiuiep, 3. I eKKkelb.

Tabuuibl ¥ cxeMbl: «DHIOTeHETUUECKUI PO HOIIAINY, «APXEO-IITEPUKCY,
«3Bepo3yonle  amepbly,  «Creronedannl»,  «PuHMOQUTBEY,  «CeMeHHBIE
ManopoTHUKNY, «buoreorpaduyeckue 30HBL 3eMiny, «Jpeid KOHTHHEHTOBY,
«Penuktely, «HavanpHbple cTaguu dMOPHOHAILHOIO PAa3sBUTHS MO3BOHOYHBIX
JKMBOTHBIX»,  «['OMOJOrHYHBIE M aHAJIOTMYHBIE _ OpraHbly,  «PYIMMEHTEIY,
«ATaBU3MBIY, «XPOMOCOMHBIE HA0OPHI YENOBEKA M IIMMIIaH3e», «[ JaBHEIE
HaIpaBJEHU DBOIIOLUIY, «OO0II1He 3aKOHOMEPHOCTH DBOIIOLIMI.

O0opyaoBaHue: KOJUIEKIMU, IepOapyuy, MYJISDKH HMCKOIA€MBIX OCTATKOB
OPraHU3MOB; MVYJISDKHA T'OMOJIOTHYHBIX, aHAJOTHYHBIX, PYIUMEHTAPHBIX OpPraHOB
M aTaBU3MOB; KOJJICKIIMY HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE KU3HU Ha 3emJie

Bo3HukHOBeHMEe M pa3BUTHE *KU3HU HA 3emule

| IIpoucxoxaenne u pazeuTHe Xu3HA HA Jemae




JloHayuHble TPECTABIECHUS O 3apOKIE€HUU Xu3HU. HayuHble
TUIOTE3bl BO3HUKHOBEHMSI JKU3HM Ha 3emiie: abuorenes u
naHcrepMus. XUMHUYECKas HSBOJIONUS. AOHUOTCHHBIM CHHTE3
OpraHUYECKUX BEIIECTB U3 HEOPIraHMYECKUX. DKCIIEPUMEHTAJIbHOE
NOJATBEPXKJIEHUE XMMHUYECKON »HBoyouuu. HauanbHble 3Tansl
ouosornueckoi aBomoruu. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKU. [lepBbie
KJIETKHU U UX 3BotonusA. POopMUPOBAHNE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

PasButue xu3Hu Ha 3emse mo 3paM u nepuogam. Karapxeil.
Apxelickas ¥ npoTepo3oiickas apbl. llaneo3oiickas spa u eé
MIePUO/IBI: KEeMOpHUICKUH, OPJIOBUKCKHUH, CUITYpUHCKUH,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3oiickast 3pa ¥ €€ Tepuobl: TPUACOBBIN, IOPCKUMA, MEJIOBOM.

Kalino3zoiickas 3pa u €€ rnepuojipl: NajeoreHOBbIN, HEOT€HOBBIM,
AQHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMaTa M TE0JIOTMYECKHUX IPOLECCOB.
OcCHOBHBIE 3Tallbl 3BOJIIOLUN PACTUTEIBHOTO U KUBOTHOI'O MHpA.
Apomopdo3ssl y pacrenuit u KuBOTHBIX. [losiBeHue, pacuBer u
BBIMUPaHUE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro MUpa Kak OTpPaXKEHHE 3BOJIOLUU.
OcHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPTAHU3MOB.

OBonronusl 4esnoBeka. AHTPOINOJIOrHMs Kak Hayka. PasBurtue
IIPEJICTaBICHUNA O MPOMCXOKIECHUH YelIoBeKa. MeTobl H3ydeHUs
anTponoreHe3a. CXoACTBa W pPa3JIMyUsl 4Y€IOBEKa U KUBOTHBIX.
CucremaT4ecKoe MOJ0KEHUE YETOBEKa.

JBmxymue cuisl (dakropsl) anTponorenesa. Hacnencrsennas
U3MEHYMBOCTh M €CTECTBEHHbIM oTOOp. OOIiecTBeHHbIH 00pa3
YKU3HU, U3TOTOBJICHNE OPYIUH Tpy/ia, MBILUIEHUE, PEUb.

OcHOBHBIE  CTaAMM M  BETBU  DBOJIOLUU  YEJIOBEKA:
aBCTpalonuTeky, YemoBek ymenbld, YemoBek NPAMOXOISAIIUH,

UYenosek Heanxaeprainbckuii, Yemoek pasyMmHbii. Haxonku
HCKOMIAaeMbIX  OCTAaTKOB, BpeMsl  CYILIECTBOBaHHs, 00JIacTh
pacnpocTpaHeHusi, O0BEM TOJOBHOTO MO3ra, o0pa3 KU3HH,
opynus.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PACKL: €BPOIICOUTHAS
(eBpasuiickas), HETpO-aBCTPAJIOU THAS (3xBaTOpHAIIbHAS),
MOHTOJIOMTHASI (a3maTcko-aMepHKaHCKas). YepThl

HayuyHble THIOTE3bl  IIPOUCXOXKJEHMS KM3HM Ha 3emie.  AOuoreHes
U naHcnepmus. JloHaydHBIe IIPEACTABICHHS O  3apPOXKJICHHH  KH3HH
(kpearoHu3M). I'mMmore3a IOCTOSIHHOIO  CaMO3apOKJACHMS JKHM3HH M eé
onpoepkeHre onbpiTamMu  ®D. Pemm, JI. Coamnannanu, JI.  Tlactepa.
IIponcxoKIeHUE JKU3HU U aCTPOOHOJIOTH.

OcCHOBHEIE STaIbl HEOPTraHWYECKON DBOJIIOLIMH. [TnaneTapHas

(reo-ornyeckas) HDBOJIONUS. XHMMUYCCKAs DBOJIOLMSA. AOUOIeHHBINM CHHTE3
OpraHuYeckux BemecTB M3 Heopranmdecknx. Omplr C. Munnepa u I'. Opn.
OO0pasoBanue  mojuMepoB w3 MoHoOMepoB.  KoamepsarHas  rumoTesa
A. . Onapuna, runore3a nepsuynoro Oyapona Jk. Xosjgeiina, reHETHYECKas
runoresa 1. Mémnepa.  Pubo3umbl  (T. Uek) wurumoreza «vupa PHK»
V. I'mnbepra. PopMupoBaHre MEMOpPAH ¥ BOSHUKHOBEHNE IPOTOKIETKH.

Hctopus 3emiin 1 MeTOIbI €€ n3ydenus. MckonaeMbple OpraHuiuyecKHe OCTaTKHU.
I'eoxpononorusa u e€ Meronapl. OTHOCHUTENLHAS M a0COJIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosoruueckas IKaja: 30HbI, 3pbl, IEPUOILI, DIIOXH.

HayaypHbIe 3Tanbl OpraHundecKkoi dBoIOIMU. [1osgBIeHNE 1 DBOJIOLMS IEPBLIX
KJICTOK. OBOJIOIHSA MeTaboam3Ma. BoO3HHKHOBEHHE IIEPBBIX  DKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOIVIEHKM KaK aHaJIor IEPBBIX Ha 3eMie
coo011ecTB. CTpOoMAaTOJHTEL. IIpoKapHOTEl U DYKAPUOTEHL.

[IpoucxokaeHre dYKapuOT (CUMOHOreHe3). DBOMIOIMOHHOE MIPOUCXOKIEHUE
BUpYcOB. IIpoucxoskaeHue MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHHE
OCHOBHBIX T'DYIIIT MHOT'OKJIETOYHBIX OPTaHHU3MOB.

OcHOBHBIE DTallbl DBOJIIOIMH BBICHIMX pacTeHui. OcHOBHBIE apoMOpGh O35l
pacteHuii. Brixoa pactenui Ha cymy. [losBlieHHE CHOPOBBLIX PAacCTEHUM M
3aBoeBande MMM cymu. CemenHble pacTeHus. IIpoMcXoKIeHHE I[BETKOBBIX
pacTEeHUN.

OcCHOBHBIE DTallbl JBOJIOIMHU KUBOTHOTO Mupa. OcHOBHBIE apoMop(dO3bl
JKMBOTHBIX. Benackas dayna. KeMOpuiickuii B3pEIB — IOSIBICHUE COBPEMEHHBIX
tunos. IlepBble xopaoBLIe )KUBOTHEIE. JKH3HE B BOJIe. DBOIONHUS ITO3BOHOYHBIX.
[Ipoucxoxaenre ambubuii ¥ penruianii. IIpoucX0KIEHHE MIEKOMUTAIOIIMX
u orul.  Tlpuanun - kimrodeBoro apoMopdosa. OcBoeHHE 0eCIO3BOHOYHBLIMU
M ITI03BOHOYHBIMH JKHBOTHBIMH CVIITH.

PasBuTHe SKM3HM Ha 3eMile IO 3paM M IIEpHOJaM: apXeil, IpoTEepO30il,
MaJI€030M,  ME3030HM,  KahHo30M. OOmas  XapakKTEpUCTHKA  KJIMMATa
H TCOJOTMYECKUX MpolieccoB. I1osBIICHHE M pacBET XapaKTSPHBIX OPraHM3MOB.
Vrineobpa3oBaHue: ero yCIOBUS U BIMSHHE Ha Fa30BbIA COCTAaB aTMOCHEPEL.

MaccoBble BEIMHPAHUS — DKOJIOTMYSCKHE KPH3HUCHI Iponuioro. I[IpudmHb!
M CIEJICTBUSA MAacCOBLIX BEIMUpaHui. COBpeMEHHBIN SKOJIOTHYECKUI KPU3HUC, €ro




NpUCHIOCOOICHHOCTH TPEACTABUTENCH YEeIOBEUECKMX pac K
YCIIOBHSIM ~ CYIIECTBOBAHMS. EJIMHCTBO 4YeJNIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpauuu:

Ilopmpemor. ®. Pean, JI. Ilactrep, A. . Onapun, C. Muiep,
I'. FOpu, Y. lapBus.

Tabnuyvr u cxemwl. «Bo3nunkHoBeHHe COJIHEYHOH CHCTEMBIY,
«Pa3BuTue opranuueckoro wmupa», «PacTtuTenbHas KieTKay,
«KuoTHas KJIETKa», «IIpokapuornueckas KJIETKaY,
«CoBpeMeHHasi CHCTeMa OpraHMYecKoro mupay», «CpaBHEHHE
AQHATOMUYECKUX YepPT CTPOCHHS YENOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa IAJIEOHTOJOTMYECKUX HAXOJ0K
NPEJIKOB COBPEMEHHOIO 4YeloBeKa», «J/lpeBHeiue Jroan»,
«/IpeBnue moan», «IlepBbie COBpeMEHHBIE IO, «HernoBeueckue
pacsI».

Obopyoosanue: mynsku «l[IpoucxoxaeHue 4emoBekay (OIOCTHI
aBCTPAJIONMTEKA, MUTEKAHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA);
CIIETIKM WM H300paK€HUs KaMEHHbIX OpYyIUN IEepBOOBITHOIO
YesoBeka (KaMHHU-4OIepbl, pyousa, ckpebiia); FreoXpoHOJIornyecKas
Talnuua; KoyueKust «PopMbl COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX
U paCTEHUI.

JlabopaTopHble M NpaKkTUYecKHe PA0OTHI:

Ilpakmuyeckaa paboma Ne 1. «3yueHne HUCKOMAaeMBbIX
OCTaTKOB PaCTEHUH U )KUBOTHBIX B KOJUIEKIUSIX).

Oxcxkypeusi «IBONIOLUSA  OPraHUYECKOro MHpa Ha  3emie»
(B ecTECTBEHHO-HAYUYHBIN U KpaeBeTUECKU My3ei).

ocobennoctu. [TpobiieMa coxpaneHust OMopa3zHoo0pasys Ha 3eEMIIE.
CoBpeMeHHad CHCTEMAa OpraHnyeckoro mupa. [IpuHimnel kiaccudukammn
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBL OPraHU3MOB.

geMOHCTQa!!I/II/I

IHoprperer: @. Pean, JI. Coamnaunaunu, JI. Ilactep, M. 1. Meunukos, A. .

OmnapuH, Jx. XomeiH, I. Ménnep, C. Muunep,
I'. IOpu.
Tabmuuer  u cxembl: «Cxema omeita @D.  Pemmy, «Cxema  ombiTa

JI. ITacTepa o M3yYEeHHUIO caMOo3apoKACHHUS KU3HNY, «Cxema onbita C. Muiepa,
I'. IOpuy, «OT1ansl HEOPraHMYECKOM YBOJTIOLHUNY, «] €0XpOHOJIOTHYSCKas IITIKAIay,
«HayanpHbIE 3Talbl OPraHUYECKON IBOTIOLMNY, «Cxema 00pa3oBaHus SYKAPUOT
nyréM cuMmoOuorenesay, «CucreMa >KHBOM IpHUpoably, «CTpoeHue BHpycay,
«Apomopdo3bl  pacreHuity, «PuHnodurte), «OTHOKIETOYHBIE BOJIOPOCIN),
«MHOT'OKJIETOYHBIEC BOJIOpOCHNY, «Mxmy», «IlamopoTHUKHY, «I 0JIOCEMEHHEIC
pacrenusi»y, «Opranbl LBETKOBBIX pacTeHUm», «CxemMa pa3-BUTHS KHUBOTHOI'O
MHpay, «ApomMopdo3bl JKHBOTHEIX», «lIpocreiimuey, «KHIIIEUHONOIOCTHEIEY,
«ITimockue YEPBUY, «YIIEHHUCTOHOTHEY, «PEIOEIY, «3eMHOBOJHEICY,
«IIpecMuIkaronmecs»,  «lITune», «Miekonutammmey, «Pa3BuTne KW3HHU
B apXercKou apey, «Pa3BuTHe JKU3HU B IPOTESPO30OMCKOM dpey, «Pa3BuTHe KU3HU
B ITAJICO30MCKOM 3pen, «Pa3BUTHE >KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HHU
B KaHHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHHYECKOTrO MUPAYy.

OOopyrnoBanue: rTepOapuy  PACTEHHMH pa3JIUYHBIX OTOENOB. KOJUIEKIIAH
HACEKOMBIX, BJIAXKHBIE IIperaparbl  JKHBOTHBIX: PAKOBUHBLI  MOJUIKOCKOB;
KOJUJICKIIMHU HIJIOKOXHWX. CKCJICTHI ITO3BOHOYHBIX JKHWBOTHBIX., 4Yvydcja IITHUIL

M 3BEpeH; KOJUICKIIMH OKAMEHEIOCTCH, IOJIE3HBIX HMCKONAEMBIX;
OPraHMYECKMX OCTATKOB OPTaHHU3MOB.

JlabopaTopHble M NpaKTHYecKne padoThbl

l. Buprtyanbrnasg nabopatopHas paboTa «MoJIeaupoBaHue
onbITOB Muiiepa—Opy 1o M3y4YeHHIO aOMOIeHHOI0 CHUHTE3a OPraHHYECKHX
COCJIMHEHUI B IEPBUYHON aTMochepe.

2. JlabopaTopHasgspaborTa «3yuyeHHe M ONUCAHME MCKOIIAEMbBIX
OCTATKOB JIPEBHUX OPTaHU3MOBY.

. IIpakTumueckas paboTa «3ydeHne 0ocOOCHHOCTEH CTPOCHUS
PACTCHUH Pa3HBIX OTIACIOBY.
4. [IlpakTuueckasgs paboTa
ITO3BOHOYHBIX JKHBOTHBIXY.

H[!OI/ICXO)_KZ!GHI/IG YEJI0BEKA — AHTPOINOICHES
Pa3gensl ¥ 3aa4y aHTPONOJIOTHN. MeToAbl aHTPOIIOJIOTHH.

MYJIAXH

«M3ydeHne 0CcO0EHHOCTEH CTPpOCHUA




CraHoBICHHE TIPEACTABICHUM O MPOMCXOKIACHUN YeJIOBEKa. Pelnnurno3Hele
B033peHHA. COBpEeMEHHBIC HAYIHEIC TCOPHM.

CX0JICTBO YEJIOBEKA C JKUBOTHBIMH. CHCTEMaTHUYSCKOE ITOJIOKECHHME YEIOBEKA.
CBueTeNIbCTBA  CXOJICTBA  YEJOBEKA C  JKMBOTHBIMH:  CPaBHUTEIHHO-
Moponoruueckue, IMOPHUOJIOTUYECKHE, (bu3H0I0r0-0MOXMMHUYECKHE,
noseaeHueckue.  OTnuyMsi  YeJIOBEKa  OT  JKHUBOTHBIX.  IIpsIMOXOKIECHHE
H_KOMIIJICKC CBI3aHHBIX C HMM IpH3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOH
CUTHAJbHOM CUCTEMEL.

JIBrokyipe criibl ((hakTOpbl) aHTPONOreHe3a: OMOJOIMYECKHE, COLMAILHBIE.
CooTHOLIIEHHE OMOJOTMYECKUX U COIMAIBHBIX (DAKTOPOB B AHTPOIOT€HESE.

OcCHOBHBIE CTaJMH aHTponoreHesa. PaHHHMe dYenoBEKOOOpa3sHble 00€3bIHEI
(IIPOKOHCYIIBI) M PaHHUE ITOHTMABI — OOIIME MPEAKH YEIOBEKOOOPA3HBIX 00€3bIH
H_JIIOJIeH. ABCTpaJIONUTSKH — JBYHOTME IIpeAku yoAch. YeaoBeK yMeEJbIi,
MepBbIE M3rOTOBICHUS OpYIUN Tpyaa. YeIoBeK IPSIMOXOISIINHN U IEPBBI BEIXO/
moaer 3a mpenenabl Adpuku. YemoBek reimenb0eprckuii — oOIME Opeaok
HCaHACPTAILCKOTO YEI0BEKA M YCIIOBEKA pa3yMHOro. YelmoBek HeaHIepTaIbCKUM
KaK BHJ JIOACH XOJIOJHOTO KIMMarta. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA,
JIIEHUCOBCKUM YEIOBEK, OCBOEHHME KOHTMHEHTOB 3a mpenenaMu AdpHKH.
IlameoreHeTHKa M MajJcoreHOMHKA.

OBOJIIOIHS COBPEMEHHOTO 4YeJIoBeKa. EcTecTBEHHEBIM OTOOp B MOMYJISIIHSIX
yejioBeka. MyTallMoHHBIN mpouecce n noauMopdusM. TlonyisainmoHHBIE BOJHEI,
npeiid renos, Murpamnus U «OG@EKT ocHOBATENSY B MONYIISIIUIX COBPEMEHHOTO
YelIoBEKa.

Yenoseueckue packl. IloHsatne o pace. bolblme packl: eBpOICOMIHAS
(eBpaswmiickasg), aBCTpaldo-HErpouaHas  (9KBAaTOpHAJIbHAsA),  MOHIOJIOWIHAS
(a3marcko-aMepuKkaHckas). BpeMs W IyTH paccelIeHds 4YeJOBEKa IO IUIAHETE.
EnuncTBO  yenmoBedeckMX  pac. HayuHasg — HecOCTOSATEIbHOCTh  pacHU3Ma.
IIpucnocoOJIEHHOCTh YeJIOBEKAa K Pa3HBIM _YCIOBHUAM OKPY)KAIOIIECH CpEJbL.
Baugnue reorpadmyeckoil  cpeabl M apeiida  reHoB  Ha  MOPQOJOTHIO
H_(HU3HUOJOTHIO YEIOBEKA.

MeXIMCIUILIMHAPHEIE METO/IbI B (bu3nyecKoi (OMOJIOTHYECKOM )
AHTPONOJIOTHH.  DBOJIOIMOHHAS  AHTPONOJOTHS M NaJCOaHTPOMNOJIOTHUS
YeJIOBEYECKNX NMONYISIUKA. bruoconnansHeIe MCCIIEA0BaHMs TPUPOALI YEJIOBEKA.
HccaemoBaHne KOBOIIOMMU OMOJOTHYSCKOI0 M COIMATILHOIO B YEJIOBEKE.

Jemoncrpannu

Iloptpernl: Y. Japsud, JI. JIuku, 5. 5. Porunckwmii, M. M. I'epacuMoB.

Tabuunbl ¥ cxeMbl: «MeToabl aHTPOIOJIOruny, «[ 0JOBHOM MO3I YEIOBEKAY,
«YenoBekooOpa3HelE 00€3bsIHbDY, «CKeIeT 4YeI0BEKAa M CKEJIET INMMIIaH3E,




«PynuMeHTBI M aTaBU3MBEIDY, «JIBrKymme CHJIBI AHTPOIIOTCHE3AY,
«OBOMIONMOHHOE APEBO YEJIOBEKAY, «ABCTPAJOIUTEK», «Yea0BEK YMEIBINY,
«YenoBek mpIMOXOASIIMIY, «JIeHHMCOBCKMM 4elioBek» «HeaHmepTalblbly,
«KpoManboHIIbl», «IIpenku denoBekay, «OTalbl SBOJIOINHN YeJIoBeKay, «Packl
YeJIOBEKAY.

OOopyoBaHue: MYJISDKA  OKAMEHEIOCTEH, MIPEAMETOB  MaTEepUAIbHOM
KYJIBTYpPhl  NPEAKOB  YEJOBEKAa, penpoAykKiuu  (dbotorpaduu)  KapTHUH
¢ MHUGOJIOTHYECKUMHA ¢ OHUOJIEHCKUMU CIOKETAMH IIPOUCXOKICHUS YEI0BEKA;
dotorpaduy  HaXOJOK HMCKOIAEMBIX OCTATKOB YEJIOBEKA; CKEIEeT 4YeJOBEKA;
MOJICNIb Yepena YeJIoBeKa M Yepela MUMIIaH3€; MOJICNIh KUCTH YeJIOBEKA M KHUCTH
IIMMITIaH3€E; MOJIEJIM TOpCca IIPEIKOB YeJOBEKA.

JlaGoparopHele n NpaKTHYeCKHe PA0OThI

1. JabopaTtopuas pabota «M3yuyeHue
CKeJIeTa Y€JIOBEKA, CBSI3AaHHBIX C IPAMOXOKIECHUEM.
2. Ilpaxtmueckas pabora «M3yueHne DKOTOTHYESCKUX afalTalldil
YeJIOBEKAY.

0COOCHHOCTEN  CTPOEHHUS

Tema 3. Opranu3mMsl U OKpY:KawIIasi cpeaa

Oprasu3Mbl H OKpYyKaIas cpeaa

DKoJorus Kak Hayka. 3aJaud M pasJienbl dKOJIOruu. MeTossl
9KOJIOTMYECKHUX MCCIEN0BAaHUN. DKOJIOTMYECKOE MHUPOBO33PEHHE
COBPEMEHHOT0 YeJI0BEeKa.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYLIHAs,
MIOYBEHHAs, BHYyTPUOPTaHU3MEHHAs.

Oxonornueckue (akropel. Kiaccudukanus 3KOITOTHYECKUX
dakTopoB: abWoTHUYeCKWe, OMOTHYECKHE | aHTPOTIOTEHHEIE.
JleicTBUE SKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuoTtndeckne GakTOphl: CBET, TEMIEpaTrypa, BIIAKHOCTb.
®otonepuoansM. IlpucrnocobieHus OpraHu3sMOB K JIEHCTBHIO
abuotuyeckux (akTopos. buonornueckrue puTMsI.

buotnueckue dakropsl. Buasl 6MOTHUECKUX B3aWMOJIEHCTBUIA:
KOHKYPEHLUs, XHUIIHUYECTBO, CHUMOMO3 U €ero  (opMmbl.
[TapasuTusM,  koomepauus,  MYTyalus3M,  KOMMEHCAIU3M
(KBapTUPaAHCTBO, HAXJEOHWYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HayeHne OMOTMYECKMX B3aMMOJEHCTBUH Ui CYyHIECTBOBaHHS
OpPraHU3MOB B IIPUPOHBIX COOOIECTBAX.

OKOJIOTHYECKHE  XApaKTePUCTHKU mnonyiasuuu. (OCHOBHbIE
NIOKa3aTes ! MOMYJIALUHN: YUCIEHHOCTD, IIIOTHOCTD, POXKIAEMOCTb,

Ixogorus — HayKa 0 B3aMMOOTHOIIIEHHSAX
M HAIOPIraHWU3MEHHBIX CHCTEM € OKPVKAIOLIeH cpeioit

3apoxkaeHue 1 pa3ButHe dKoJOrun B Tpyaax A. I'vmboapara, K . @. Pyise,
H. A. CeBeprona, J. I'ekkenst, A. Teucnu, B. H. Cykauépa. Pa3nensl u 3agaun
9KOJIOTHH. CBSI3b DKOJIOTHH C IPYTUMHU HaYKaMHU.

MeTtoanl 3kojoruu. IloneBble HaOMIOAEHHS. DKCHEPUMEHTHI B DKOJOTHH:
NPUPOIHLIE M JiabopaTopHble. MojaeaupoBaHWe B OKOJOTHH. MOHHTOPHUHT
OKPY KAIOLIEHN cpeibl: JOKAILHBIN, PETMOHAIBHBIN 1 II100aIbHBIN.

3HaUCHNE  DKOJIOTMYSCKMX  3HAHMM  JUIS  YEJOBEKAa.  JKOJOTMYECKOE
MHPOBO33PEHHNE KAK OCHOBA CBS3EH YeJIOBEUECTBa ¢ Ipupoaon. PopMupoBaHue
DKOJIOTHYECKON KYJIBTYPhI U DKOJOTHYECKON IPAMOTHOCTH HACEIIEHHUSI.

emoncrpannn

Ioptpetsl: A. I'yvmboapar, K. @. Pympe, H. A. CeBepuos, DO.Iekkens,
A. Tencon, B. H. Cykaués.

Tabuuibl ¥ cxeMbl: «Pa3iensl DKOTOTHmy, «MeToabl DKOJI0runy, «CxeMa
MOHUTOPHHIA OKPYKAFOIIEH CPEAbI».

JlabopaTopHble ¥ NpaKTHYecKne PadoThl
JJabopaTtopHas pabora «M3yyeHne METOIOB DKOJIOTMUECKHX
HCCIICTOBAHUI Y.

Opranu3mel ¥ cpeaa o0UTAHUS
Dxosornueckre GakTopbl U 3aKOHOMepHOCTH mX aeiictus. Kimaccudukaims

OpPraHu3MoB




CMEpPTHOCThb, MPUPOCT, MHTpalnusa. JMHaMHKa YHCIEHHOCTH
MONYJISAIIUA U €€ PETYIISIIIH.
JdemoHcTpaumnu:

Ilopmpemur: A. I'ymGonbar, K. @. Pynwe, 3. 'ekkens.

Tabnuyst u cxemwr: kapra «lIpuponusie 30861 3emum», «Cpeab
oOutanusi opranusmoBn», «®Dotonepuoauzmy», «llomynauuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH TOMYJISIIIMA UH(Y30pUu-
TyQenbkuy, «[IuieBsie nemnmy.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlabopamopnass ~ paboma  Ne 3.  «Mopdoaornyeckue
0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTaAHHSY.

Jlabopamopnas paboma Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCay.

Ipaxmuueckas paboma Ne 2. «I1oac4€T MIOTHOCTU MOMYIISIIUMA
Pa3HBIX BUJOB PACTCHUIN.

JKOJIOTMYECKUX  (DAKTOPOB: a0MOTHYECKUE, OUOTUYECKHUE, AHTPOIIOTEHHBIE.
OO01me 3aKOHOMEPHOCTH OEUCTBHI DKoJormyeckux daxroposn. [Ipasuio
munumyma (K. Hluapenrens, 0. JInbux). TonepaHTHOCTb. DBpUOMOHTHEIE

M CTEHOOHMOHTHEIE OPraHU3MBI.

Aobunornueckue dakropel. CBer Kak dkomoruyeckuil dakrop. JlelicTBHE
Pa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHM3MBI. JKOJOTHYECKHE TPYIIIEI
PACTCHMM M JKHMBOTHBLIX II0 OTHOIICHMIO K cBeTy. CHrHanpbHas pojb CBETA.
DoTonepuoau3M.

Temueparypa Kak dKomormyeckuil (axrtop. JIeHCTBHE TeMIeparypsl Ha
oprau3Mbl. ITOMKHMIOTEpMHBIE M T'OMOMOTEPMHBIE OPraHM3MEL. DBPHTESPMHEIC
H CTCHOTEPMHBIC OPraHM3MbI.

BraxxHocTh Kak  skoygorndeckuii  dakrop. IlpucnocobneHust  pacTeHUH
K HOJJIEpKaHMI0 BoaHOro Oananca. Kiaccuukanus pacTeHUN 10 OTHOIICHMIO
K Bojie. [Ipucmoco0iieHus >KUBOTHBIX K M3MEHEHHIO BOJHOIO PEKUMA.

Cpenpl 00MTAaHUS OpPraHU3MOB: BOJIHAS, HAa3¢MHO-BO3JYIIHAS, IIOYBCHHAS,
[IyOMHHAs  NOAIOYBEHHAS, BHYTPHOpPraHM3MeHHas.  DPU3HKO-XMMHYECKHE
OCOOCHHOCTH _ cpeJl o0MTaHMsA opraHu3mMoB. IIpHcrnocoOiaeHMsS OpraHu3MOB
K JKM3HHU B pa3HBIX cpeax.

buosiornueckne putMbl.  BHelinue ¥ BHyTpeHHHE pUTMBL.  CyTO4YHEBIE
M TOJMYHEIE pUTMEL. I1pHcoco0IEHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCIOBHH JKU3HH.

JKusuennsle GopMbl opradnu3sMoB. [loHsaTue o ku3HeHHOH dhopMe. JKH3HEHHBIE
(GopMbBI pacTeHHii: AepeBbs, KYCTAPHHMKH, KYCTAPHUYKH, MHOTOJETHHE TPAaBEL,
OoJHOJETHHE TpaBbl. JKH3HEHHBIE (POPMBI JKMBOTHBIX: THAPOOMOHTEI, T€OOMOHTEI,
adpo0uoHTEL. OCOOEHHOCTU CTPOCHUS M 00pa3a KU3HMU.

buornueckue paxkTopsl. Buapl OMOTHYECKUX B3aUMOJIENCTBUN: KOHKYDPEHIIHUS,
XHIHAYECTBO, CUMOMO03 M _ero ¢dopMbl. IlapasuTusM, Koonepanus, MyTYaJIHU3M,
KOMMCHCAJIN3M (KBapTUPAHTCTBO, HaXJEOHUYECTBO). Herpoduueckue
B3auMoOJiercTBUs  (Tomnueckne, dopuueckne, (dabpuueckue). 3HaueHHUE
OMOTHMYECKUX B3aMMOJEMCTBUN JUISI CYIIECTBOBAHHUS OPILaHM3MOB B CpEIE
obutanud. [IpMHIMIT KOHKYPEHTHOTO UCKIIOYEHUS.

emoncrpannn

Tabuuibl ¥ cXeMBI:  «DKOJIOTMYeCKHE (PaKTOpel», «CBETOBOM CIEKTDY,
«DKOJIOTHYECKME TPYIIILI JKUBOTHBIX 10 OTHOIIECHMIO K CBETYY, «TennoKkpoBHEIE
JKMBOTHBIE», «XOJIOJJHOKPOBHEIC JKHMBOTHBIEY», «DH3MOIOTHUECCKHEC alanTalyn
JKMBOTHBIX», «Cpenpl 0o0MTaHHS OpraHu3MOBY», «bHOIOTMYECKHE PUTMELY,
«KusHeHHple  (QopMBI  pacTeHMi», «Ku3HeHHBIE  (OPMBI  JKMBOTHBIXY,
«ODKOCHUCTEMa IIMPOKOJIMUCTBEHHOI'O JIecay, «IKOCHUCTEMa XBOHMHOTO Jecay,




«ermn  muwranmsy,  «XwumaudectBo»,  «Ilapasutusm»,  «KoHKypeHIUSY,
«CumMOmo3y, «KoMMeHCaTHU3M.

O6opynoBaHue:  repOapuy  pacTEHUM W JKMBOTHBIX, MPHUCIOCOOICHHBIX
K BIVSIHAIO DA3IHYHBIX DKOJIOTHUYECKHX (hAaKTOpPOB: repOapuu CBETOIOOMBEIX,
TEHEIIO0MBLIX M TEHEBLIHOCIMBEIX PACTEHUM; CBETOJIIOOMBLIE, TEHENIOOUBLIE
M TCHEBBIHOCIIMBBIE KOMHATHBIE pAcCTeHHs; TepOapuul H  KOJUICKIIHH
TENIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX PpACTEHMI; Yydeaa HNTHUIl
HA_3BEpeil; repOapuy pacTCHUM, OTHOCSIIUMXCS K THrpoduraMm, Kcepoduram,
Me30UTaM; KOMHATHBEIE PAaCTEHMS JNAHHBIX TIPYIN; KOJJIEKIHMH JKUBOTHBIX,
OOMTAIOIIMX B Pa3HBIX Cpejiax; repOapuu M KOJJICKIIMU PACTEHUN M JKMBOTHBIX,
00JaJaI0IIMX YeEPTAMU NPHUCIOCOOIEHHOCTH K CE€-30HHBIM M3MEHEHUSIM YCIOBHM
JKU3HU, repOapui U KOJICKIIMNA PACTEHMI M YKUBOTHBIX Pa3JMYHBIX KH3HEHHBIX
(GopM; KOJIEKIMH JKMBOTHBIX, VYACTBVIOIUIMX B Pa3IMYHBIX OMOTHYECKHUX
B3aHUMOJIEHCTBHAX.

JlaGopaTopHble U IPpaAKTHYECKH e PAOOThI

1. JJabopaTopHas paboTa «BrIgBieHHe IPpUCIOCOOTIEHNI OPraHU3MOB
K BIUSHUIO CBETaAY.

2. labopatopHas paboTa «BbIBICHHE TIPUCITIOCOOICHUH OPraHM3MOB
K BJIUSHUIO TEMIEPATYPhDy.

3. JlaGopaTopHas paboTa «AHaTOMHYECKHE OCOOEHHOCTH pPacTEHUM
M3 Pa3HBIX MECT OOUTAHUI.
DKOJIOrNs BU/IOB ¥ NONYISINA

DKOJOTMYECKHUE XAPAKTEPUCTUKU MONYISAInK. [Tonyasius Kak OHoJIornyeckas
cuctema. Pollb HEOTHOPOJIHOCTH Cpeibl, PU3MUECKUX 0apbepOB M 0COOCHHOCTEH
OMOJIOTHH BHJIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPhI IMOMYJISIIIUAMN.
OcHOBHBIE IOKA3aTEAN MONYIALHU: YHUCIEHHOCTh, IUIOTHOCTB, BO3pacTHAas
A_T0JIOBAst CTPYKTYpPa, POKIAEMOCThL, IPHPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaIs.

DKojoruueckas CTpyKTypa monyiasiuu. OleHKa YHUCIEHHOCTH IOIYIISIIAHN.
JInHaMKKA TONYNSIUK U €€ peryisiius. BUOTHYSCKUI MOTSHIMAI ITOIYJISIIHH.
MojenupoBanre  JMHAMUKH  nonyiasuud.  KpuBble  pocTa  YHMCIEHHOCTH
nonyiasgiuyi. KpuBele BbDKHMBaHMS. Peryisnus YHCICHHOCTH IMONYIISIIMNA: pOJb
(haKTOpPOB, 3aBUCSIIIMX M HE 3a-BHCAIIMX OT IUIOTHOCTH. DKOJIOTHYECKHUE
crpaTeruu BUJIOB (r- u K-cTpaTerun).

ITonsatrie 00 HSKOIOrMYECKOH HuIe Buaa. MectooOuTanwe. MHoromepHas
Mojensb dkoyoruuyeckor HummM Jx. M. XatumHcoHna. Pa3sMephbl SKOJOTHUECKOM
aumy. I[ToTeHnpansrHas ¥ peaJn30BaHHAas HUIIIH.

Bujg xak cucrema monynsanui. Apeanabl BHUIAOB. BHIBI M MX KH3HEHHBIC




CTpaTCruu. DKOJIOTHYECCKHE DKBUBAJICHTEL.

3aKOHOMEPHOCTH _ NOBEJACHUS M MHUIPAllMi _ JKUBOTHBIX. bHosiormyeckue
HMHBAa3UH 9Y>KSPOJHBIX BHJIOB.

[lemMoncTpanuu

IToprper: JIxx. M. XaTuynHCOH.

Tabmuibl ¥ cXeMBL:  «DKOJIOTMYECKHE  XAPAKTEPUCTUKM  IMOMYIISIIANY,
«IIpocTpaHCcTBEHHAs .  CTPYKTypa  Honyisnmuy, «Bo3pacTHble  nmpaMuIbl
nonyaanuny, «CKoOpoCTh  3acelleHHs] MOBEPXHOCTH  3€MJIM _ Pa3aWYHBIMH

opraHuzMaMm», «Mojenb 3kosiorndeckor HumM JIxx. M. XaTuynHcoHay.
O0opyaoBaHue: repOdapun PacTEHH; KOJJIEKIIMH KUBOTHBIX.
JlaGopaTopHple U NPpAKTHYECKHNEe PAOOThI

JJabopaTtopHas pabora «lIpucnocobneHns ceMsH pacTEHHI

K PaCCEIICHUION.

Tema 4. Coo01iecTBa U DKOJIOTHYECKHE CHCTEMbI

Coo011ecTBa 1 DK0JOTHYECKHEe CHCTEMBbI

CooOmiectBo  opraHu3mMoB —  OuoneHo3.  CTpyKTypsl
OuorieHo3a:  BMJIOBas,  INPOCTPAHCTBEHHas,  Tpoduyeckas
(nmuiesas). Bunpl-nomuHantel. CBs31 B OHMOLIEHO3E.

Okosnoruyeckue cucrembl  (3kocuctembl). Ilonartue 00

sKocucTeMe M OuoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: MIPOJYLIEHTHI, KOHCYMEHTHI, PENYLIEHTHI.
KpyroBopor BemecTs M MOTOK D3HEPTMH B  DKOCHUCTEME.
Tpoduyeckue (nuuieBsle) ypoBHHU 3KocucTeMbl. [1umessie nenu u
cetd. OCHOBHBIE ITOKA3aTeNIN SKOCUCTEMBI: OMoMacca, MPOTyKIIHSL.
OKOJIOTUYECKHEe  MUpaMUAbl:  OPOAYKIHMH,  YHCIECHHOCTH,
6uromaccel. CBOMCTBA 9KOCHCTEM: YCTOHYMBOCTb, CAMOPETYJISAIIHS,
pasButue. Cykueccus.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK.
DKocHcTeMa XBOMHOTO WM NIMPOKOIMCTBEHHOTO Jieca.
AHTpPONOTeHHbIE SKOCUCTEMBI. ATpPO3KOCHCTEMBI.

Ypb6oskocuctempl. buosornyeckoe W XO3SHUCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopasHooOpasue kak (GakTop YCTONYMBOCTH IKOCHCTEM.
CoxpaHeHue OMOJIOTUYECKOT0 pa3HOO0pa3us Ha 3emMIie.

VYuenue B.M. Bepnaackoro o 6mocdepe. ['panurisl, coctaB u
CTpykTypa Owuocdepsl. JKuBoe BemecTtBo U ero (QyHKIHU.
Ocobennoctu 6mochepsl Kak rI00aTbHON AIKOCHCTEMBI.

QKOJIOFI/IH COOﬁ!!!ECTB. QKOJIOFI/I'—IGCKI/IG CUCTEMDbI

Coo0111ecTBa __ OpraHu3MoB. BHOIIEHO3 M €ro  CTPYKTypa.
opraHn3MaMu B OMOIIEHO3E.

OxocucTteMa Kak OTKpbiTag cucrteMma (A. JIx. Tencnn). PyHKIIHMOHAILHBIE
OJIOKM OpPraHM3MOB B DKOCHCTEME: IPOAYIEHTHLI, KOHCYMEHTBI, PEAYIIEHTHI.
Tpoduueckue ypoBHH. Tpoduueckre Iend M ceTH. AOHOTHYECKHE OJIOKH
okocucTeM. IlouBbl M MBI B 3KocucTeMax. KpyroBopoT BeIIECTB M IMOTOK
DHEPI'HHU B DKOCUCTEME.

OcCHOBHBIC TTOKA3aTE]IM SKOCUCTEMEL. bruoMacca ¥ poayKius. DKOJOTHYECKHE
MMUpaMUILI YMCEl, OMOMACChl M DHEPTHU.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Drykmyayuu.
HanpasieHnHble 3aKOHOMEPHEIE CMEHBI COOOIIECTB — CYKIECCHHU. [lepBUYHEIE
Y BTOPUIHBIE CYKIICCCHH 1 UX TIPUYUHBL
AHTpoIIOreHHble  BO3MEMCTBUA Ha cykKieccun. KiIMMakCHOE COOOIIECTBO.
buopasHooOpasue M IoJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIIECTB.

[IpupoaHEIe DKOCUCTEMEL. JKOCUCIEMbL _03ED U PeK. IKOCUCIEMbL _MOpell
U OKeanos. IKocucmemvl myHOp, 1ecos, Cmenell, nyc-mbitb.

AHTpPOIIOT¢HHBIE  DKOCHCTEMEBL. ATpO3KOCHCTEMA. ATPOIICHO3.
MEXIY aHTPOIIOr€HHLIMA M IPHUPOIHBIMH DKOCHCTEMAMH.

YpOoskocucTeMbl. OCHOBHBIE KOMIIOHEHTHI _ypOodkocucTeM. ['opoackas
diopa u dayna. CuHanTpommsanus TropoAcKo dayubel. buomormueckoe
M XO3AMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHEIX B3aMMOJCHCTBUI OpraHM3MOB

CBsi3l  MEXOY

Paznmuuus




JluHamudeckoe paBHOBECHE U 0OpaTHasI CBsI3b B Onocdepe.

KpyroBopotbl  BemecTB U OMOTCOXMMHYECKHUE  ITUKIIBI
2JeMEHTOB  (yryiepoaa, aszoTra). 30HAIBHOCTh  Omochepsl.
OcHoBHbIE OMOMBI CYIIN.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTCHHBIE U3MEHEHUS
B Onoctepe. ['modambHBIC YIKOJIOTHYECKUE TIPOOIIEMBI.

CocymiectBoBaHue MNpupoasl U uenoBedecTBa. CoxpaHeHHE
Oropa3zHooOpa3us Kak OCHOBA yCTOMYMBOCTH Onocdeprbl. OcHOBa
palMoOHATIBHOTO YIPAaBICHHUS TNPUPOAHBIMU pecypcaMu M HX
UCTIONIb30BaHue. J[oCTKeHNsT OMOJIOTHH U OXpaHa TIPUPOIBI.

JdemoHcTpaumnu:

TIlopmpemur: A. JIx. Tencim, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuyvr u cxemor: «llumesble nenu», «bHOLIEHO3: COCTaB U
cTpykTypa», «lIpupomueie coobmectBay, «llemn nuTaHUSY,
«Oxonoruueckass  nupamuga», «buochepa u  yenoBeky,
«IKOCUCTEMAa HIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOTO
neca», «buomeHo3 Bomoémay, «ArporeHos», «lIpumepHbie
AQHTPOIIOTEHHBbIE BO3ACUCTBUSA Ha NpUPOAY», «BaxHenume
WCTOYHUKY 3arps3HEHHs BO3/lyXa U TPYHTOBBIX BoI», «[louBa —
BaXKHeIas cocrapistonias ouocdeprl», «DakTopsl Aerpasanuu
nouB», «llapHukoBeiit 3pdexT», «DakTopbl pPagMOAKTHUBHOTO
3arpsisHEHUs1 Omocdepb», «OO0mas CcTpykTypa Ouocdepsi»,
«Pacnpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIA IKpaH
ouocdepsl», «Kpyroopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIE».

Obopyoosanue: Moaenb-antuMKaIus « TunuaabIe OMOIICHO3BI;
repOapuii «PacTuTenbHbIE COOOIIECTBAY; KOJIEKIIMH
«buouenos3», «BpeauTenn BaKHEUIIMX CEIbCKOXO3SIMCTBEHHBIX
KYyJIbTyp»; TepOapuu M KOJUJIEKIIUA PACTEHUH U IHKUBOTHBIX,
MpUHAJICKANTME K Pa3HBIM DKOJIOTHYECKUM TPYIIaM OJHOTO
Buna, KpacHas kuura P®, uzoOpaxeHHs OXpaHSIEMBIX BHJIOB
pacTeHUM U )KUBOTHBIX.

B 3KocucTeMax. Poab  kackaounozo sghgexkma  u  6udos--s0uduxamopos
(kntoyesvlx  6U008) 8 QYHKYUOHUpOoSaHUY _ dxocucmem. 1lepeHoc 3HEpruu
A BEIIECTB MEXIY CMEXHBIMH JKOCHCTEMAaMH. Y CTOMYMBOCTL OPraHU3MOB,
IONYJISIMA M DKOCHCTEM B YCIOBHSAX €CTECTBEHHBIX M aHTPOIIOIE€HHBIX

BO3JICHCTBUIA.

Mexanuzmoi 6030ellCmeust 3a2psi3HeHU DPA3HDbLX Munos Ha
CYOOP2AHUBMEHHOM,  OPCAHUBMEHHOM,  NONVIAYUOHHOM U IKOCUCEMHOM
VPOBHSX, OCHOBbl 9K0N02UHECKO20 HOPMUPOBAHUSL

AHMPONo2eHHo20 _6030¢eticmeusi. MeTo0JIOTHS MOHUTOPHHIA €CTECTBCHHBIX M
AHTPONOI'€HHBIX YKOCHUCTEM.

Jemoncrpaunu

[loptpet: A. JIx. Tercnu.

Tabau1el u CXEMBI: «CtpykTypa  OuoOLEHO3a», «Qxocucrema
IIHPOKOIUCTBEHHOIO Jecay, « DKOCHCTEMA XBOMHOIO jecay, «PYHKIIMOHAILHBIE
CPYIIIBLI OPraHU3MOB B DKOCHCTEMEY», «KpyroBopoT BEIIECTB B YKOCHUCTEMEY,
«lenu mnurTanusa (macTOMIHAS, ASTPUTHAA)», «ODKOJOrMUeCKas IHpaMUaa
quceny, «IKOoIorMdecKas IMHpaMuaa OMOMAacChl», «DKOJOrudecKas MUpaMHaa
sHeprumy, «Oopa3zoBanue 0oa0Tay, «IlepBuuHas cykieccus», «BoccTaHOBICHHE
jleca IIOCNIE IoXKapay, «IOKOCHCTeMa o03epay, «ArponeHo3y, «Kpyrosopot
BEIIIECTB U ITOTOK SHEPTUH B arpolieHo3e», «[IpuMepsl ypOo-3KOCUCTEM.

OOopynoBaHue: repObapuy pacTEHHH; KOJUIEKIIMHM HACEKOMBIX, Yydyelia IITHI]
W 3Bepei; repOapvu KYJIbTYPHBIX U JUKOPACTYIIUX PACTCHUM; aKBapUYyM Kak
MOJIETb YKOCUCTEMEL.

JladoparopHele u NpaKTHyecKne padorel

1l IIpaktuueckasgpabora «l/3ydeHne v onucaHue ypOOIKOCUCTEMBIY.

2. Jlabopatopuas pabotra  «lM3ydeHwe pa3zHOOOpa3us  MEIKHX
IMOYBEHHBIX YJIECHUCTOHOTUX B PA3HBIX DKOCHCTEMAXY.

3. DKcKkypcus «IKCKYpCHs B THOUYHBLIM OMOreoreHo3 (B ayOpaBy,
Oepe3HsIK, eIbHUK, HA CYXOA0JLHBIA MJIM HOHMEHHBIN JIYT, 03€p0, 00JIOTO)Y.

4. DKckypcusa «IKCKYPCHS B arpO’KOCHCTEMY (HA TOJIE€ WM B TCIIMYHOC

XO3STUCTBO ).
Buocdepa — riobanpHas JkocucremMa

buocdhepa — oOmemnanerapHasg o0omo4yka 3eMad, TH€ CYIIECTBYET WA
CYIIIECTBOBAJIA )KU3Hb. PasBUTHE NpeacTaBiacHMi 0 buocdepe B Tpyaax J. 3rocca.
Yuenne B. M. Bepuaackoro o 6mo-chepe. O6mactu O6mochepsl M €€ cocras.
JKuBoe BenecTBo OMochepsl U ero GYHKIINMU.

3aKOHOMEPHOCTH CylecTBOBaHuA onochepnl. OcobenHocTr 6HocheEPLl Kak
r100aaBLHOM DKOCHUCTEMEL. JuHaMuyeckoe PaBHOBECHE B buocdepe.




KpyroBopoTsl BellecTB 1 OMOT€OXMMHUYECKHE UKL (YIIEepoaad, a3oTa).
PuTMHYHOCTD SIBJIEHUH B OHochepe.

3oHanbpHOCTE OHocdepsl. ITonsaTrue o 6moMe. OCHOBHBIE OMOMBI CYIIH: TYHJPA,
XBOHMHBIE JIeca, CMEIIAHHBIE M IMHPOKOJMCTBEHHBIE JIECA, CTENM, CABAHHEI
IYCTBIHU, TPONUYECKHME  Jieca,  BBICOKOropbd. KiammaTr, pacTHUTENbHBIN
M JKHBOTHBII MHp OMOMOB CYIIH.

CTpykTypa ¥ QVHKIMS JKHMBBIX CHCTEM, OILIEHKA HMX PECYPCHOrO IMOTEHIMAaIa
1 0nochepHbIX () YHKIIHI.

Jemoncrpaunu

IHopTpetsnl: B. M. Bepnaackuii, 3. 3rocc.

Tabmunel ¥ cxeMbl: «l'eocdepnbl 3emuny, «KpyroBopor a3oTa B IPHPOIEN,
«Kpyrosopor yriepona B mpupone», «KpyroBopor KHCIOpOJa B IPHPOLEY,
«Kpyrosopot BoIbl B Opupoae», «OcHOBHBEIE OMOMEI cymny, «KiImMaTuyecKue
nosica 3emuny, «Tyaapay, «Taiiray, «CMemannslii gecy, «I1IUMpoOKOIMCTBEHHBIN
naecy, «Crenby, «CaBanHay, «I1ycThiHI», «TponUUeCKHd J€Cy.

O6opynoBanue: repdapuu pacTCHUM pa3HBIX OMOMOB; KOJUICKIIMY YKUBOTHEIX.
Yen0BeK M OKPYIKAIOLIAS CPEAA

OKOJIOTHYECKHE KPHU3MCHI M HMX NOpUYMHBLL. Bo3aelcTBHE YeoBEKa Ha
ouochepy. 3arpsasHeHre BO3AYITHOW cpeibl. OxpaHa Bo3ayxa. 3arps3HCHHE
BoaHOM cpenpl. OxpaHa BOAHBEIX pecypcoB. Paspymenue mousbl.  OxpanHa
IIOYBEHHBIX pecypcoB. M3MeHeHne KInMara.

AHTpOIIOreHHOE BO3JIEMCTBHE HA PACTUTEIbHBIA M KMBOTHBIM MHp. OxpaHa
DACTUTENLHOIO0 M KMBOTHOrO MHpa. OCHOBHBIE NPUHIMILI OXPAaHBLI IIPUPOJIEL.
Kpacuple kaurn. Oco0o oxpaHsgeMble npupoanble Teppuropun  (OOIIT).
Borannueckue caapl M 300-TIOTHYECKHE TTAPKH.

OcHOBHBIE NPUHIMOLL YCTOMYMBOIO Pa3BUTHI YEIOBEUECTBA M IPUPOIELL.
PanmonansHOE MIPUPOIOTIOE30BAHUE 1 COXpaHEHHUe OHOJIOrHYECKOI0
pasHooOpaszusg 3emau. OOmMe 3aKOHOMEPHOCTH II00AILHBIX DKOIOTHYECKUX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOIO KPU3HCA B €TI0 BEPOSATHBIE ITOCIEICTBHUS.

Pa3BuTHe METOHOB MOHHUTODHMHIA  Pa3BUTHS  OHACHBIX  TEXHOIESHHBIX
npoueccoB.  Cucmemmuvle ucciedosanus _nepexooa K pecypco-cbepezaiouieil
U KOHKYPEHMOCNOCOOHO 9HepemuKe. buo-nornueckoe  pasHooOpasue
u Oouopecypcerl. Hayuonanvhvie un@opmayuonuble cucmembsl, 0becneyusaroujue
oocmyn K uH@GopmMauuy no coOCmMosHUIO omoeibhblix U006 u skocucmem. OcHosbl
oKopeabuIumayuy __ dKo0CUCmem U cnocobos _bopvbsl ¢ bUONOEpENHCOCHUAMU.
Pexoncmpyxuyus Mopckux u Ha3eMHbIX DKOCUCHIEM.

CMOHCTpAIINH

Tabauusl U cxeMbl: «3arpssHenne arMochepby, «3arpsa3HeHue ruapocdepby,




«3arpsi3HeHne

MOYBED), «IlapHUKOBEIN

ybdexT,

«0co000 OXPaHACMBIC

IIPUPOJHBIC TEPPUTOPHUNY, «MoAean yIpaBIIeMOTr0 MUPAY.

Oo6opynosanue: ¢ororpaduu OXpaHseMBIX pacTeHUI U KUBOTHBIX KpacHoil

kuuru P®, KpacHo# KHUT'H pervoHa.

TEMATHYECKOE INTAHUPOBAHHUE

DynoamenmanvHole,

NPUKIaoHvle U

NOUCKOBblE  HAYYHbLE
uccneoosanus 8
ouonocuu.(1u4.)

10 KJIACC
KosmuecTBo yacoB DIEKTPOHH CnMCOK MTOTOBBIX IVIAHUPYEMBIX Cnoco0 oueHkn
HanMenoBanme Kour IIpakr ble pe3yabTaToB € YKa3aHUEM ITAIoB HUTOTOBBIX
poiabn | mueckn | (UHPpOBBIE) ux (popmupoBaHus IUVIAHUPYEMBbIX
pasAeIon I TeM Bcero | ble e o0pasoBare pe3yabTaToB
= NPOrpaMMblI
E pabotr | pa6or bHbIE
qE bl bI PeCYpPChI
1 BA30BLIN U 1 ChopMupoBaHHOCTb 3HAHUH O MecTe YcTHBIN onpoc
VTJIYBJIEHHBIN U POJIM OMOJIOTUH B CUCTEME TBopueckoe 3a1anue
YPOBEHb U3YUEHU A HAYYHOI'O 3HAHUS €CTECTBEHHBIX HAYK, Temarnueckas padora
B ()OPMHPOBAHNU COBPEMEHHON
buosnorus kak Hayka €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa
Y HAy4HOI'O MUPOBO33PEHUS; O BKJIAIE
POCCHUICKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH;
(YHKIIMOHATIBHOM TPaMOTHOCTH
4eJIoBEKa JJIs PELIEHUS )KU3HEHHBIX
3a/1a4.
YTJIVBJIEHHBII 2 c(OPMHPOBAHHOCTh 3HAHHUH O MECTe YeTHBIN onpoc
YPOBEHb U3YUYEHUA Y oI OMOJIOTHUU B CHCTEME TBOpueckoe 3ananue

HAYYHOT'O 3HAHHS €CTECTBEHHBIX
HAYK, 8 NO3ZHAHUU 3AKOHO8 NPUPOObL
U peuteruu npoobaem payuoHaIbHO20
NPUPOOONOIb306AHUSL, O BKIAOE
POCCUICKUX U 3APYOEHCHBIX YUEHBIX 6
pazeumue 6uonocuU;

TemaTndeckast padboTa




Ilpogpeccuu, ceészannvie
c buonocueu. 3nauenue
OuoNI02UUE NPAKMUYECKOU
0esimelbHOCMU Yell06eKA.
Meouyune, cenibCKoM
xo3saticmee,
NPOMBIULLEHHOCU,
oxpare npupoowl.(1u)

VYcTHbI onpoc

BA3OBBIN U
VIJIYBJIEHHBIN
VPOBEHb U3YUYEHUS
. MCTOI[BI IIO3HAHUA
KUBOU IIPUPOABI

YMEHHE BJIa/IETh METOAAMH HAYYHOTO
MMO3HAHUS B OMOJIOTHH: HAOIMIOACHUE U
DITMCAHUE KUBBIXCUCTEM, ITPOIIECCOB U
SIBIICHUI; OpraHn3alys U TPOBEACHUE
OMOJIOTUYECKOT0 IKCIICPUMEHTA,
BBIABIDKCHUE THIIOTE3bI; BHISIBIICHUE
3aBUCUMOCTH MEXKIY UCCIIENYEMbIMU
eIMYMHAMH, 00BSICHEHUE TIOTYYECHHBIX
pEe3yIbTAaTOB, UCIIOJIb30BAHHBIX
Hay4HBIX MOHSTHUI, TEOPHUI U 3aKOHOB;

TBOpueckoe 3a1anne
Temarnueckas pabota

Memoowvl monexynsipnou u
Ouon0cUYecKol HayKu.

Honsmue o 3asucumoii u
He3aB8UCUMOLL
nepemeHHOU.

Ilnanuposanue
9KCnepuMeHma.

Ilocmanoexa u nposepka

eunomes. Hynesas
eunomesa. Ilonamue
8b100pKU U €€
docmoseprocmo. Pazopoc
6 OUONI02UYECKUX OAHHDIX.

VTJIYBJIEHHBIN YMEHUE BAAAETh METOAAMU HaYYHOT' O YcTHbIi onpoc
YPOBEHbB U3YUEHU A [MO3HAHUS B OMOJIOTHH: HAOJIIOIEHNE U TBOpueckoe 3aganue
DIIMCAHUE KUBBIXCUCTEM, ITPOLIECCOB U Temartuveckas pabota

SIBJICHUIA;, OpTaHU3aIUs ¥ IPOBE/ICHUC
OHMOJIOTMYECKOT0 IKCIIEPUMEHTA,
BBIIBIKEHUE THIIOTE3E]; BEISIBICHHE
3aBHCHUMOCTH MEXK/y UCCIIETyeMbIMU
SIIMIMHAMU, OOBICHEHNE TIOTYICHHBIX
pe3yabTaTOB, UCTIOIH30BAHHBIX
HAay4YHBIX MIOHATHMN, TEOPUN U 3aKOHOB;
YMeHUue 0eiams 8bl800bl HA
OCHOBAHUU NOJIYYEHHBIX
pe3yibmamos; 61a0eHuUe
OCHOBHBIMU MEMOOAMU HAYYHO2O
NO3HAHUSL, UCNOJIb3YEMBIX 8
OUOIO2UYECKUX UCCTCO08AHUAX
2HCUBBIX 0O0BEKMOS (onucanue,

usmepenue, Habaoenue,

Oyenka docmoseprocmu



NONYYEeHHbIX
pe3ynomamos. Ilpuyunsl
UCKAdICEHUsL Pe3YTbMamos
akcnepumenma. Ilonamue

JKCNEepUMEeHm);

Cmamucmuy4ecko20
mecma.
YMEHUE PACKPBIBATH COAECPIKAHNE VYcTHbI onpoc
OHMOJOTMYECKHX TEPMUHOB U OHATUH: | TBopueckoe 3amanue
BA3OBBIN U JKU3HB, KJIETKA, OPraHu3M; TemaTnueckast pabota
VIIYEIEHHBIH MeTabou3M (0OMEH BEIIECTB U
VPOBEHD M3YUEHIS IpEeBpallleHNE SHEPTUH ), FOMEOCTa3
JKuBble cucTeMbl 1 MX (camoperyusiiuis), ypoBHeBas
OpraHU3aIys )KUBBIX CUCTEM,
OpraHu3anus
CaMOBOCIIPOU3BEICHUE
(penpoayKIys),HaclIeICTBEHHOCTb,
M3MEHYHUBOCTb, POCT U Pa3BUTHE;
YIJIYBJIEHHBIN BJIAJIEHUE CUCTEMOM OMOJIOTUYECKUX VYcTHbIi onpoc
YPOBEHb U3YUEHUA 3HaHUM, KOTOpPAasi BKIIFOYAET: TBOpueckoe 3aganue

Ceoticmea dcusvix cucmem:
eOUHCMBO XUMUYECKO20
cocmasa,0UCKpemHoCms U
UENIOCMHOCMb, CILONCHOCHb
U Ynopsi004eHHOCMb
CMpYKmypbl,
OMKPBIMOCHYb,
Camoopeanu3ayus,
camosocnpousseoenile,
pazopasxcumocms,
UBMEHYUBOCIb, POC U
pazeumue.

Hayku, usyvyaroujue sicuesble

Ouosiornyeckue Teopuu (KJIeTouHas
teopus T. llIBanna, M. lllnelinena, P.
BupxoBa; XxpoMOCOMHas TEOpHUs
HacnenctBeHHoctu T. Moprana);

TemaTtnueckas pabota




cucmemaul Ha pa3Hvlx

VYPOBHAXOP2AHUZAYUU.
YMEHHE BBIJCISTH CYIIECTBEHHBIC YcTHBIH onpoc
MIPU3HAKH BUPYCOB, KIETOK TBopueckoe 3aganue
IPOKAPHOT U IYKAPHOT; Temaruueckas pab
BA3 OBBIﬁ " OJHOKJICTOYHBIX 1 MHOTI'OKJICTOUYHBIX
- . OpPraHU3MOB; OCOOEHHOCTH
VTJIVBJIEHHBIN ’
VPOBEHE M3YUEHIS MIPOLIECCOB: OOMEHA BEIECTB U

XUMHAYECKUH COCTaB
KieTkd. Bona u
MUHEpPAIbHBIE COJU

NpEBpaIICHHS YHEPTHHU B KIICTKE,
(dhoToCHHTE3a, IIACTHIECKOTO U
JHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHUT03a, MeH03a,
OILJIOJIOTBOPEHHSI, PA3MHOXKCHHUS,
WHIMBUYAIbHOTO Pa3BUTHSI
opranu3ma (OHTOTEHE3);

YTJIVBJIEHHBII
YPOBEHb U3YUEHU A
Munepanvrvie sewjecmesa

KAemKu, ux
buonocuyeckas poo.

Ponv xamuonos u

AHUOHOB 8 KilemKe.

YMEHUE BBIJCISATH CYIIECTBCHHBIC
MIPU3HAKHA BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHOT;
asmompoghHoco u cemepompoghHozo
munoe numatus, pomocunmesad,
2amemocenesa, aImMopuocenesa,
HOCMAMOPUOHANIBLHO20 PA36UMUS,

83aUMOO0elCMEUs cEeHO8, cemeposuca,

UCKYCCMBEHHO20 0m60pa;

YcTHbIi onpoc
TBopueckoe 3aganue
Temaruueckas pabd

YMCHHC CO31aBaThb COOCTBEHHBIC

YeTHBIN onpoc

sAsoBLi 1 racsvemm 1 e coobuen, | oo s

YIJIYBJIEHHBIN I/IH(bomMa W10 U3 HeCKO}J]'IBKI/IX ’
YPOBEHb U3YUEHUA pMall

HWCTOYHUKOB, TPAMOTHO
benku. Cocras u crpoeHue N
WCTIOIB30BATHIIOHATHIHBIN arrapaT
OeKOB
Ouosorum.

VTJIYBJIEHHBIN YMeHUe UCNONb306aMmb YcTHbIi onpoc
YPOBEHB U3YUEHUM A coomeemcmeyroujue apeymeHmol, TBopueckoe 3aganue
Knaccugpurayus 6enxos. OUOI02UYECKYI0 MEPMUHONOSUTOU JlaGopartopHasi pao.

Ilpuonul. CUMBOIUKY OJ1 OOKA3AMENbCNEA




Jlabopamopnas paboma
«Obuapyaicenue benxkos ¢
NOMOWBIOKAYECMBEHHBIX

POOCMBa Op2aHU3MO8 pa3HbIX
cucmemMamuyecKux epynn;

Peaxkyuiiy.
YMEHHE BBIIENATh CYLIECTBEHHBIE VYcTHBII onpoc
EA3OBLII 1 pPU3HAKH BUPYCOB, KJIIETOK MTPOKAPUOT TBopueckoe 3amanue
VOIVEIEHHBL Y DYKapHOT; OJTHOKJIETOYHBIX U Temaruueckas pad
VPOBEHD M3YUEHIS MHOTOKJICTOYHBIX OPTaHU3MOB;
DepMeHTH — 0COOEHHOCTH ITPOLIECCOB: 0OMEHa
SHOTOLHICCKIE BEIIECTB M MPEBPAIICHUS YJHCPTHH B
KATATH3ATOpbI KieTKe, OTOCUHTE3a, MIIACTUYECKOTO
¥ SHEPreTUYecKoro oOMeHa,
XEMOCHHTE3A.
YMEHHE BBIIETATh CYIIECTBEHHBIC YcTHBIN ompoc
MPU3HAKU BUPYCOB, KJIETOK TBopueckoe 3aanne
MIPOKAPUOT u AYKapHOT; Temaruueckas pad
OCOOCHHOCTH TIPOIECCOB: OOMEHa
YTJIVBJIEHHBII BEILIECTB U IIPEBPALLECHUS DHEPTUU
YPOBEHb U3YUEHUA B KJIETKE, ¢dbotocunTe3a,
Bbenku-akTUBaTOPHI U TUTACTUYECKOTO W SHEPreTUIECKOTO
OeNKU-UHTHOUTOPHI. oOMeHa, XEMOCHHTE3a,
3aBHCUMOCTBH CKOPOCTH asmompoghrno2o u
(bepMEeHTaTUBHBIX 2emepompopHo2o munos numaHus,
peaKIuii OT pa3INIHBIX gomocunmesa, eamemoczenesa,
¢dakTopoB ambpuocenesa,
HOCMIMOPUOHANTLHO20 — PA36UMUS,
83aumMooelcmeus 2€eHO08,
eemeposuca; UCKYCCNBEHHO20
ombopa;
yMEHHE co37aBaThb COOCTBEHHbIE YcTHBII onpoc
EA3OBLII 1 MUChMEHHBIC " YCTHBIE TBopYeckoe 3aanne
VIYEJIEHHbI COOOIIIEHH, 00001mas Temaruueckas pabd
VPOBEHE M3YYUEHIS OnoJoTHYecKyt0 HHPOPMAIHIO U3
VrneBomst. JIHTHIE HECKOJIBKUX HCTOYHHKOB,
rpaMOTHO HCIOJIb30BaTh

NOHATUIHBIN anmapat OMOJIOTHH.




YTJIYBIEHHBIN
YPOBEHb U3YUYEHUA
Obwu nian cmpoenus u
@uzuko-xumuueckue
CBOUCMBAY2N1e80008.

bBuonoeuueckue gpynkyuu.
ouonozuueckux memopan
—meKyyecmo,
CNOCOOHOCMbK
CaMO3AMbBIKAHUIO,
NOYNPOHUYAEMOCTb.

VMeHUe 8bl08U2aAmb 2UNOme3bl,
Nposepsimb UX IKCHePUMEHMATbHBLMU
cpedcmeamu, Gopmynupyst yeiw
uccne008anus, aHaIU3UPOBAMs
NOJYYeHHble pe3yIbmamsl U 0elamy
861600,

YceTHBII onpoc
TBopueckoe 3aganue
Temaruueckas pad

BA30BbIN 1 5
VIJTYBJIEHHBIN
VPOBEHb U3YUYEHUS

HyxknenHoBbIE KUCIIOTHI.
ATO

yYMEHUE KPUTUUYECKU OIEHUBATH U

WHTEPIPETHPOBATH HHPOPMAIIHIO
OHMOJIOTUYECKOT0 COJIePIKaHus,

KJIFOYAIOIIYIO IICEBAOHAYYHbIEC 3HAHUS
U3 PA3INYHBIX UCTOUYHUKOB (CMU,
Hay4YHO-TIOMYJISIPHBIC MaTePUAJIb);
ATUYECKUE aCIIEKThl COBPEMEHHBIX

cclieIoOBaHMi B OMOJIOTHH, MEIUIIIHE,

OMOTEXHOJIOTHH

YcTHBII onpoc
TBopueckoe 3ananue
Temarnueckas pabd

YTJIYBIEHHBIN
YPOBEHb U3YUYEHU A

Jpyrue
HYKJIe03uaTpuochaTsl
(HT®). CexBenupoBanue
JIHK. MeToabl TeHOMHUKH,
TPAHCKPHUIITOMUKH,
MPOTEOMHUKH.
Jlabopamopnas paboma
«Hccneoosanue
HYKIEUHOBBIX KUCTIOM,
8b10€/IeHHBIX U3 KIIeMOK
DPA3TUYHBIX OP2AHUSMOBY.

VMeHue 8b108U2amb SUNOmesbl,
poBepsMb UX IKCHEPUMEHMATLHBIMU
cpedcmeamu, opmynupys yein
UCCNe008AHUS, AHATUIUPOBAND
NOJYYEeHHbLE pe3yIbmambl U 0enamy
86160001,

YcTHBII onpoc
TBopueckoe 3aganue
JlaGoparopHas pab.




FA30BBIM 1
VYTJIYBJIEHHBIN
YPOBEHb U3YUEHUW A
Hcrtopus u meToasl
WU3YUYECHUSI KIIETKHU.
Kierounas reopus

YMEHUE PAaCKphIBaTh COJIEpKaHUE
OMOJOrMYEeCKUX  TEPMUHOB U
TOHSTHH: J)KU3Hb, KJIETKA,
opranuzM; Merabosm3M  (0OMeH
BEILIECTB U MPEBPAIIECHUE YHEPTUN),

roMeocTas (camoperymsius),
YpOBHEBAsi OpraHU3aIUsl KUBBIX
CHCTEM, CaMOBOCIIPOH3BEICHUE

(periponyKisi), HaCJAEACTBEHHOCTD,
W3MEHYHUBOCTb, POCT U Pa3BUTHC;

YcTHBII onpoc
TBopueckoe 3aganue
Temaruueckas pad

YIJTYBJIEHHBIN
YPOBEHb U3YUEHU A
Hcmopus OMKPLIMUSL
knemku.  Pabomer  P.
ITyka, A. Jleseneyka.
Knemounas meopus (T.
Illeann, M. IIneuoen, P.
Bupxos). Memoowi
MOJLeKYNAPHOU u
K1eMmOYHOll ouonocuu:
MUKPOCKONUSL,
Xpomamozpagus,
anekmpocghopes,  memoo
MeyeHblX amomos,
oughghepenyuanvroe
yenmpughy2uposanue,
KYIbMUeUposanue
KJIemoK. H3yuenue
@DUKCUPOBAHHBIX KIEMOK.
OnekmponHas
MUKPOCKONUSL.
Kounghoxanvnasamuxpocko
nusa. Bumanvnoe
(npusicusnenHoe)
u3yyeHue Kiemox.
Ilpaxmuueckas paboma
yenmpughysuposanue,

gllaoenue cucmemon OuUoI0cUYecKUx
3HAHULL, KOMOPAsi 6KII0UAEN.

buonocuyeckue meopuu (KiemouHas

eopusi T. lllsanna, M. [lnetioena, P.
Bupxosa; xpomocomnas meopus
nacneocmeennocmu T. Mopeana);
uenus (H. . Basunosa — o yenmpax
MH02000pa3Usl U NPOUCXOHCOEHUS.
KYIbIMYPHLIX PACEHUTL); 3aKOHbL
(eOuHo00Opasusi NOMOMKO8 Nepeoco
NOKOIeHUs, pACUjenieHus, YUCmomol
eamem, He3A8UCUMO20 HACTEO08AHUSL
[. Menoens, comonocuueckux psioos 8
Hacnreocmeennou usmenyusocmu H. 1.
Basunoea); npunyunsi
(komniemenmapHocmu,),

YcTHbli onpoc
TBopueckoe 3ananue
[IpakTiueckas pab.




IIL[P)».

BA30BbII 1 YMEHHE BBIIEIIATH CYIIECTBEHHbBIE YcTHbIi onpoc
VTJIYBJIEHHBIN MIPU3HAKU BUPYCOB, KIETOK TBopueckoe 3aganue
10 YPOBEHb U3YYEHUA IIPOKAapPUOT U DYKapHUOT; Temaruueckas pab
Krnetka kak nenoctHas
KUBas CUCTEMA
YIJIYBJIEHHBII YMEHHUE YCTAaHABJIMUBATh B3aUMOCBA3U YcTHbIi onpoc
YPOBEHb U3YUEHUA MEXK1y OPTraHOUIAMU KIIETKU U UX TBopueckoe 3aganue
Knemounas cmenka (YHKIIUSMU, CTPOCHUEM KIIETOK I[IpakTudeckas pad
bakmeputi u apxeu. pa3HBIX TKaHEH U UX QYHKIHSIMU;
Ocobennocmu cmpoenus MEX]ly OpraHaMH ¥ CUCTEMaMH
eemepompoguou u OpPTraHOB y PaCTCHHIA, )KUBOTHBIX U
asmompo@Holl YelnoBeKa U MX QyHKIUAMU; MEXKIY
NPOKAPUOMUYECKUX CHUCTEMaMH OPTaHOB U X (YHKIUSMH,
k1emox. Mecmo u ponv MEX]ly dTariaMu 0OOMeHa BEIleCTB;
NPOKapuom  OUOYEHO3AX. JTanamu KJIETOYHOTO LIMKJIA U
Tpancnopm eewgecme YKU3HEHHBIX IIUKIJIOB OPTaHU3MOB;
yepes nAAMaAmuiecKyio JTanamu SMOPUOHAIBHOTO Pa3BUTHS;
MeMOpany: naccusHull TE€HOTHUIIOM U (DEHOTHUTIOM,
(Oughgpy3zus, obnecuénnas (eHOTUNIOM U aKTOpaMHu CpeJibl
oughghysus, ocmoc), oburtanus;
AKmueHblll (nepeudHslll U
B8MOPUYHBIU AKMUBHDLU
MPAaHcnopm).
Tonynponuyae mocms
Membpanvl. Paboma
Hamputi-Kaiueeo2o
Hacoca. JHOOYUmo3:
NUHOYUMO3, Pazoyumos.
Ikzoyumos. Knemounas
cmenka. Ilpakmuyeckas
paboma «H3yuenue
CBOUCMEKIIEMOYHOU
MeMOpaHbvLy.
11 BA3OBBII 1 YMEHHE BBIICIIATH CYIIECTBEHHbBIE VYcerHblii onpoc
VIYBJIEHHBIN TPU3HAKU BUPYCOB, KIIETOK TBopueckoe 3aganue




YPOBEHb U3YYEHMA IIPOKAapPHOT U DYKApHUOT; Temaruueckas pabd
Ctpoenue
AYKapUOTUYECKON KIIETKU
YIJIYBJIEHHBII YMEHHUE YCTAaHABJIMUBATh B3aUMOCBSA3U VYcTHbIi onpoc
YPOBEHbB U3VUEHU A MEXK]ly OpraHOMIaMH KJIETKU U UX TBopueckoe 3aganue

LHumo3zonw. [Jumockenem.
Heuoicenue yumonnazmoi.
Bzaumocssze
0OHOMEMOPAHHBIX
0pP2aHOUO08 KiemKu.
Cmpoenue epanynapHo2o
pemukyryma. Mexanusm
Hanpagenus 6enKos 8
IIIC. Cunmes
PAcmeopumbix OenKos.
Cunmes K1emoyHbvlx
membpan. I'naokui
(acpanynapuwiii)
9HOONA3MAMUYECK
U pemuKyIym.
Cexpemopnas gyHxkyus
annapama I'onvooxcu.
Knemounwiii cox. Typzop.
Jlabopamopnas paboma
«Hccneoosanue
NIA3MONU3A U
0enasmonusa 6
pacmumenbHulx
KAEeMKax».
Ipoucxoacoenue
MUMOXOHOPULL u
nracmuo.  Cumbuozenes
(K. C. Mepesickosckuil,
JI Mapeynuc).
Ilepsuunvie, emopuunbsie
U CclodcHble NAACmuobl
gomocurmezupyrouwux

(GyHKIUAME, CTPOCHHEM KJIETOK
pa3HbIX TKaHEH U UX QYHKIHUIMU;
MEX]y OpraHaMH U CHCTEMaMH
OpPraHOB y pacTE€HUM, KUBOTHBIX U
YeJI0BeKa U X QYHKIUSIMU; MEKITY
cHCTeMaMM OPTaHOB U UX (PYHKLUSAMH,
MEXIy dTaraMyu 0OMeHa BEIIECTB;
JTarnaMu KJIETOYHOIO IUKJIA U
KU3HEHHBIX [IUKJIOB OPraHU3MOB;
JTarnaMu 3MOPUOHATIBHOIO PA3BUTHS;
TFE€HOTUIIOM U (PEHOTHUIIOM,
(eHOTUTIOM U (paKTOpaMHU CpeJibl
o0uTaHuS;

JlaboparopHas pao0.




IYKAPUOM.

Muxpoghunamenmoi.
AxmuHosbie
MUKpoguramernmai.
Mbviueunvle KAEeMmKU.
Axmunosbie
KOMNOHEHMbl
HeMbIULEYHbIX — KIIeMOK.
Muxpompybouxu.
Knemounwiui yeHmp.

Cmpoenue u osudicenue
HCZYMUKOB U PECHUYEK.
Muxpompybouku
YUMONAA3MbI.
L[lenmpuons. benxu,
accoyuuposantvle ¢
MUuxkpoguramenmamu u
MUKPOMPYOOUKAMU.
Momopmuvie 6enku

12

BA3OBBIN U
VIJIYBJIEHHBIN
VPOBEHb U3YUEHUS
OOMEH BEIIECTB.
[Tmactuyeckuii oOMeH.

YMCHHUE BBIACIIAThL CYIICCTBCHHBIC

MIPU3HAKU BHUPYCOB, KIIETOK
MIPOKapUOT u JYKapuoT;
OJTHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX OpraHU3MOB;

OCOOEHHOCTH TIPOIIECCOB: OOMEHa
BEIIECTB W TPEBPAICHUS dHEPTHH
B KJIETKE, (dhoTtocunTe3a,
MJIACTUYECKOTO U SHEPTreTHIECKOTO
oOMeHa, XEMOCHHTE3a, MHUTO03a,
Meiio3a, OTLIOJTOTBOPEHUS,
Pa3MHOXKCHU, UHIUBHUAYAJIBbHOI'O
pa3BUTHS OpraHu3Ma (OHTOTEeHE3);,

YeTHBIN onpoc
TBopueckoe 3ananue
Kontponbnas pabd

YTJIYBJIEHHBIN
YPOBEHb U3YUEHUA
Jlabopamoprnasapa
0 o m a «M3yuenue
Kamaaumuieckou

YMCHHC BBIACIIATL CYIIICCTBCHHBIC
MPU3HAKHA BUPYCOB, KIETOK
MPOKAPHOT U DYKAPHOT;
OOJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH

YceTHBIN onpoc
TBopueckoe 3ananue
JlaGopartopnast paO.
KontponsHas pabd




akmugHocmu ghepmenmos
(Ha npumepe amunazvl umU
Kamanasol)».
Jlabopamoprnasapa
0 0 m a « 3yuenue
GepmenmamusHozo
pacujennienus
nepokcuoa 6000p00da
8 PACMUMENbHbIX U
HCUBOMHBIX KIEMKAX»

MIPOLIECCOB: OOMEHA BEIECTB U
NpEBpAaICHHS YHEPTHUHU B KIIETKE,
(hoToCHHTE3a, MIIACTHIECKOTO U
HEPreTUIEeCKOro OOMEHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OILJIOJIOTBOPEHHSI, PA3MHOKEHHUS,
WHIUBUIYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);
aBTOTPO(HOro U reTepoTpoPHOTO
THUIIOB TUTaHUs, POTOCUHTE3A,
ramMeToreHesa, YMOpruoreHesa,
OCTAIMOPHUOHAIILHOTO Pa3BUTHS,
B3aMMO/ICHCTBUS T€HOB, FETEPO3UCA;
UCKYCCTBEHHOT'O 0TOOPA;

13

BA3OBBIN 1
VIJIYBJIEHHBIN
VPOBEHb U3YUEHUS
dorocuHTE3. XEMOCHUHTE3

YMCHHC BBIACIIATh CYIICCTBCHHBLIC
[IPU3HAKU BUPYCOB, KIETOK
MIPOKAPUOT U DYKAPHOT;
OJHOKJICTOYHBIX 1 MHOTI'OKJICTOUYHBIX
OpPraHU3MOB; 0COOEHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB U
MpEBpAIeHHs] SHEPTUU B KIIETKE,
(hoTocuHTE3A, IITACTUYECKOTO 1
SHEPreTHYeCcKOro oOMeHa,
XEMOCHHTE3a,

YcTHBII onpoc
TBopueckoe 3ananue
Temaruueckas pabd

YTJIYBJIEHHBIN
YPOBEHb U3YUYEHUA
AHokcucennwili u
OKCU2eHHbIll homocunmes
y bakmepuii.
Csemocobduparowue
nUSMeHMbL U NUSMEHMbl
PEeaKkyuoHHO20 YyeHmpa.
Posnb xmoporiactoB B
nporecce GoTocuHTE3A.
CseToBast 1 TEMHOBas
Gomocunmesa. Jaé
opamopHasn pabd

YMEHHE BBIICISATh CYIIECTBEHHBIS
MIPU3HAKHA BUPYCOB, KIETOK
MIPOKAPUOT U DYKAPHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX
OpTraHU3MOB; OCOOEHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB U
IIpEeBpallleHus SHEPTUU B KIIETKE,
(dhoTocuHTE3a, TUTACTUYECKOTO U
SHEPTreTUYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OIIJIOJIOTBOPEHHSI, PA3MHOXKCHHS,
UHAUBUAYAJIBHOI'O PA3BUTHA
opranu3ma (OHTOTEHE3);

YeTHBIN onpoc
TBopueckoe 3aganue
JlaGoparopHas pao0.




oma «Cpaeneﬂue
npoyeccoe qbomocuHme3a
u xemocunmesay.

YMEHHE PACKPHIBATh COJAEPIKAHUE
OMOJIOTNYECKUX TEPMUHOB U NTOHITHI:
YKU3Hb, KJIETKa, OPraHUu3M;

YcTHBIN onpoc
TBopueckoe 3aganue
Temaruueckas pad

BA30BbII 1 MeTaboJmu3M (0OMEH BEIIECTB U
14 VTJIYBJIEHHBII MpeBpalleHue SHEPTUH ), TOMEOCTa3
YPOBEHb U3YYEHU A (camoperynsius),ypoBHEeBast
DOHepreTuyecKuii 0OMeH OpTaHU3aIMs )KUBBIX CUCTEM,
CaMOBOCITPOU3BEICHHE
(penpoayKIys),HacIeICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHUE;

YTJIVBJIEHHBII YMEHHE yCTaHABIMBATh B3aUMOCBSA3U YeTHBIR onpoc
YPOBEHb U3YYEHU A MEXK]ly OpTaHOUIaMH KJIETKH U UX TBopueckoe 3aganue
1Ipooyxkmul Oposicenus u (YHKIIUSMU, CTPOCHUEM KIIETOK Temarudeckas pabd

UX UCNONIL30BAHUE pa3HBIX TKaHEH U X (QYHKIUSIMHU;
yenogekom. AnHaspobHvie MEX/y OpraHaMH U CHCTeMaMH

MUKDOOP2AHUZMbL KAK OpPTaHOB y paCTeHUH, )KUBOTHBIX U
00vbeKmyvl OUOMEXHOI02UU YeJIoBeKa U UX QYHKLIUAMHU; MEXKIY
u 6036y0umenu bonesHell. CHUCTEMaMHU OpPTaHOB U X (QYHKIUSAMH,
Luxnuueckue  peaxyuu. MEXy 3TallaMi 0OMeHa BEIlECTB;
Oxucaumenvroe JTaraMy KJIETOYHOTO IHKJIA 1
gochopunuposanue. KU3HEHHBIX [IUKJIOB OPTaHU3MOB;
Ouepeus  membpanHoz2o JTaraMu SMOPUOHATIFHOTO PAa3BUTHS;
epaouenma  NPOMOHOS. TEHOTHUIIOM U (PEHOTHIIOM,
Cunmez ATD: paboma (beHOTHIIOM U (PaKTOpPaMu CpeJibl
NPOMOHHOU ATD- oOuTaHus;
CUHMA3bI.
Ilpeumywecmesa
a’pobHo2o nymu oomeHa
seujecms nepeo
aAHaspoOHBIM.
Ippexmusnocmo
9Hepeemu4ecKo2o ooMend.
15 BA3OBBII 1 YMEHHE pelIaTh 3JI€MEHTAPHbIC VYcerHblii onpoc
VIYBJIEHHBIN TeHeTHYEeCKHUE 3aJaul Ha MOHO- U TBopueckoe 3aganue




YPOBEHb U3YUYEHUM I
BbuocunTes Oenxka.
Peakuuun matpuyHoro
cuHTte3a. I eHeTHUeckas
undopmanus u JJHK.
Peamuzanusa
reHETUYCSCKOM
nH(pOpMaIU B KJIETKE.
I'emeTnueckuii KOog METO

TUTHOPHUIHOE CKpEITUBaHUE,
CIIEIUIEHHOE HaCJIeI0BaHNUE;
COCTaBJISTh CXEMbI MOHOTHUOPHTHOTO
CKPCIIHUBAHUS JUTS MTPEICKa3aHUs
HACJIeIOBaHUS TPU3HAKOB Y
OpPTraHHU3MOB;

Tematndeckas pad

CBOMCTBA.
YT JIYBJIEHHBII YMEHHE peliaTh OMOJIOTHIeCKHe YcTHbIi onpoc
YPOBEHb U3YUEHUA 3a7a4M; BBIABJISATH IPUYUHHO- TBopueckoe 3ananue
Ipunyuner mpanckpunyuu. CJIE/ICTBEHHBIE CBSI3U MEKIY Tematuueckas pad
KOMNJIEMEeHMAPHOCMb, UCCJICTyeMbIMU OUOJIOTHYECKUMU KonrposnbHas pab
AHMUNAPALEeIbHOCb, MPOLIECCAMH U SIBJICHUSIMU; JI€TIaTh
ACUMMEMPUYHOCMb. BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHUU

Cospesanue mampuurvix
PHK ¢ sykapuomuueckou

knemxe.Hexooupyrowue
PHK.

IMOJTYYCHHBIX PC3YJIbTATOB,

BA3OBBII U YMEHHE PelIaTh JJIEMEHTAPHbIE VYcTHbIi onpoc
YT JIYBJIEHHBII TEHETUYECKUE 3a1a4i Ha MOHO- U TBopueckoe 3azanue
YPOBEHb U3YYEHUA JUTHOPUIHOE CKPEIMBaHUE, Tematuueckas pad
buocunTes 6enka. CLEIJIEHHOE HACIIEJOBAaHUE;
Tpanckpunims — COCTaBJISITh CXEMbI MOHOTUOPHTHOTO
Marpuunbiid cuHTe3 PHK. CKpEeLIMBaHUA IS IPEACKa3aHusl
16 Tpancusmus — HacJeA0BaHUs TPU3HAKOB Y
OnocuHTe3 Oenka. JTarbl OpraHU3MOB;
TPaHCJISIUN.
Konuposanue
AMHUHOKHUCIIOT. Postb
prbocoM BOMOCHHTE3€
Oenka.
VTJIYBJIEHHBIN YMEHHE peliaTh OMOJIOTHIECKHE VYcTHbIi onpoc
YPOBEHb U3YUYEHUA 3a71a4M; BBIABIIATH IPUYUHHO-

VYyactue TpaHCHOPTHBIX
PHK B 6uocunTese

CJICACTBCHHBLIC CBA3U MCIKAY
HUCCIEAYEMBIMU OMOJOrMYECKUMU

TBopueckoe 3ananue
Temaruueckas pad




Ocnka. YcimoBus
onocuHTEe3a OelIKa.
Opeanuzayus ceHoma y
NPOKAPUOM U dYKaAPUOm.
Pezynayus akmuenocmu
2€HO8 Y NPOKAPUOM.
T'unomesa onepona (@.
Kakoo,)K. Mano).
Monexynsapnvie
MexXaHu3Mvl IKCnpeccuu
2eHo8 y aykapuom. Ponb
XpomMamuHa 8 pezynayuu
pabomul 2enos. Pecynayus
0OMEHHBIX NPOYECccos 6
xnemxe. Knemounuliil

nponeccaMu U ABJICHUAMU, 1€J1aTh
BbIBOJbI U ITIPOTHO3bI HA OCHOBAHUH
MOJIYUYCHHBIX PE3YJIbTATOB;

2omeocmas.
BA3OBbBII U YMEHHE BBIIEIIATH CYIIECTBEHHbBIE VYcTHbIi onpoc
YTJIYBJIEHHBIN NPU3HAKU BUPYCOB, TBOpuecKoe 3a1aHKe
17 YPOBEHb U3YUEHU A Temaruueckas pab
Hexinerounsie ¢hopmbl
KU3HU — BUPYCHI
YTJIVBJIEHHBIN YMEHHE UCII0Ib30BaTh YcTHBII onpoc
YPOBEHb U3YUYEHU A COOTBETCTBYIOLIME apT'YMEHTBHI, TBopueckoe 3aganue
Kusznennoui yuxn J[HK- OHMOJOTHYECKYI0 TEPMUHOJIOTHIO U Ipaktrveckas pad
cooeparcauyux 8Upycos, CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA
PHK- cooepacauyux pPOACTBA OPraHU3MOB Pa3HbIX
supycos, bakmepuoghazos. CHUCTEMATUYECKUX TPYIIIT;
Obpamuas
MPAHCKPUNYUSL,
pesepmasa, unmezpasa.
Ilpakmuueckaapab
oma «Co3zoanue mooenu
supycay.
BA30BbBII 1 YMEHHE BBIICIATH CYLIECTBEHHBIE YcerHblii onpoc
18 VIJIYBJIEHHBIN MPU3HAKU BUPYCOB, KIIETOK TBopueckoe 3aganue
YPOBEHb NU3YUEHUA MIPOKAPUOT U DYKAPUOT; OCOOEHHOCTHU Temarudeckas pad

JKU3HEHHEIN UK KIIETKH.

IIpOLECCOB: MUTO3A.




Jenenue knetku. Murto3

YTJIVBJIEHHBII YMEHHE UCII0/Ib30BaTh YceTHBII onpoc
YPOBEHb NU3YUEHUA COOTBETCTBYIOLIME apTyMEHTHI, TBopueckoe 3aganue
Matpuunsi cunre3 JHK OMOJIOTMUYECKYIO TEPMUHOJIOTHIO U CamocrosTenbHas pab
— peIuIMKanus. CHUMBOJIUKY JJISl JOKA3aTeJIbCTBA

[IpyuHUMIBI  perIMKanuu
JHK:
KOMILIEMEHTAPHOCTD,
MOJIyKOHCEpPBAaTHUBHBIN
CHHTE3,
aHTUIAPAIUICIBHOCTb.
Mexanusm  perumKanuu
JHK. XpOMOCOMBI.
Crpoenue XpOMOCOM.
Tenomeps! u TenoMepasa.
XpOMOCOMHBII HaboP
KJIETKU — KapHOTHII.
JurmioniHbIi 1
rarionIHbIN HaOOpbI
XpPOMOCOM.
I'omonornuneie
XPOMOCOMBI.
MexaHn3Mbl
nposinepanuy,

b hepeHIMPOBKH,
CTapeHUsH Tubenu
kietok. «l{udposas
KJIETKa» —
O6uonHpopMaTnyecKue
MOJIENH
(G YHKIIMOHUPOBAHUS
KJIETKH.

pPOJICTBA OPraHU3MOB PA3HbBIX
CUCTEMaTUYECKUX TPYIIIL;

19

BA30OBBIN U
VIJIYBJIEHHBIN
VYPOBEHb U3YUYEHU S
DopMBbI pa3MHOKEHUS

YMEHHE BBIACIATH CYLIECTBEHHbIE
MIPU3HAKU BUPYCOB, KIETOK
MIPOKAapUOT U DYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX

YcTHbIi onpoc
TBopueckoe 3aganue
Temaruueckas pabd




OpraHU3MOB. OpPraHU3MOB; 0COOEHHOCTHU
IIPOLIECCOB: TAMETOI€HE3A,
sMOpHOreHe3a, HoCTIMOPHOHAIBEHOTO
pa3BUTHS, B3aUMOJICUCTBUS I'€HOB,
reTepo3uca; UCKYCCTBEHHOT0 0TOO0pa;
YMEHHE yCTaHABIUBATh B3aUMOCBA3U YcTHBIN onpoc
MEXAYy OpraHOMAAMH KJIETKU U UX TBopueckoe 3anaHue
(YHKIIUSMU, CTPOCHUEM KIIETOK Temaruueckas pabd
VIJIYBJIEHHBII pa3HBIX TKaHEH U UX PYHKIUSIMU; KonrpoubHast pab
VPOBEHE MU3YUEHIS MELy OpraHaMH 1 CHCTEMaMH
OpraHOB y PaCTE€HUH, )KUBOTHBIX U
[TonoBbie XpOMOCOMBI. ]
OpraHusw KaK eHoE YeNloBeKa U MX QYHKIUAMU; MEXKITY
Heoe. CHUCTEMaMU OPTaHOB U UX (PYHKUIUAMH,
JTallaMy KJIETOYHOTO LIMKJIA U
YKA3HECHHBIX LIUKJIOB OPraHU3MOB;
sTanamu SMOPUOHAIBHOIO Pa3BUTHS;
TeHOTUTIOM U ()EHOTHUIIOM,
BA3OBbBII 1 YMEHHE BBIIEIATh CYLIECTBEHHbIE VYcTHbIi onpoc
20 VIJIYBJIEHHBIN TPU3HAKU BUPYCOB, KIIETOK TBopueckoe 3amanue
YPOBEHb U3YUEHUA MPOKAPUOT U YKAPUOT; OCOOEHHOCTH Temaruueckas pad
Metlio3 IIPOLIECCOB: Meio3a.
VTJIYBJIEHHBIN YMEHUE BBIAEIATH CYLIECTBEHHBIE YcTHBIi onpoc
YPOBEHb U3YUYEHUA NIPU3HAKU BUPYCOB, KIETOK TBopueckoe 3azanue
Tkanu pactenuii, IIPOKapHOT U DYKapHOT; Temarudeckas pabd
KUBOTHBIX U YEJIOBEKA. OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
Opransl. Cucremsl OpraHU3MOB;
OpTraHOB.
BA3OBBII 1 YMEHUE BBIJEIATH CYIIECTBCHHBIE VYcTHbIi onpoc
YTJIYBJIEHHBIN TPU3HAKHU KJIETOK MPOKAPHUOT U TBopueckoe 3aganue
YPOBEHb U3YYEHUA 9YKapuoT; OCOOEHHOCTH MPOLECCOB: Tematnueckas pad
21 OO6pazoBanue OILJIOIOTBOPEHUS], PA3MHOXKEHUS,

pa3BUTHE TOJOBBIX
KJIETOK.
O1m1oa0TBOpEHNE

UHAUBUAYAJIBHOI'O PA3BUTHA
opranu3ma (OHTOTEHE3);

VIJYBJIEHHBIA

5) YMEHHE yCTaHaBIUBATh

YcTHbIi onpoc




YPOBEHb U3VYYUYEHU A

Omnopa Tena opraHu3MoB.

JIBrKeHUEe OpraHu3MOB.
IIutanue u npixaHue

B3aUMOCBS3U MEXAYy OpraHOMAaAMHU
KJIETKH U UX (PYHKIUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKAHEU U UX
(GyHKUIMAMU; MEXKAY OpraHaMy U

TBopueckoe 3ananue
Tematndeckas pad

OpraHU3MOB. CHUCTEMaMHU OPraHOB Y PaCTCHUH,
JKUBOTHBIX U YEJIOBEKA U UX
(GYHKIUAME; MEXKAY CUCTEMAaMU
OpPraHoB U UX (QYHKLHUAMH, MEXKIY
sTanamMy 0OMEeHa BEIEeCTB; dTalamMu
KJIETOYHOT'O LIUKJIA U )KU3HEHHBIX
LIUKJIOB OPTraHU3MOB;
BA3OBBIN U YMEHUE BBIAEIATH CYLIECTBEHHBIE Y CTHBIN Onpoc
VIJIVBJIEHHBIA MIPU3HAKYU UHIUBUIYAJIbHOIO TBopueckoe 3a1anue
22 YPOBEHb U3YYEHUA pa3BUTHS OpraHu3Ma (OHTOTEHE3); Tematnyeckas pab
WunuBuayansHoe
pa3BUTHE OPTAHU3MOB.

YTJIVBJIEHHBII YMEHHE BBIABUTATh TUIIOTE3EI, YeTHBIN onpoc
YPOBEHDb U3VUEHUA IIPOBEPATH UX DKCIIEPUMEHTAIbHBIMU TBopueckoe 3ananue
TpancnopT BeniecTs y cpeacTBaMu, GOpMyIUpPYs LENb Temaruueckas pabd

OpraHusMmoB. Beinenenue UCCIIEI0BAHYS, AHAJIU3UPOBATh
Yy OpraHHu3MOB. IIOJIyYEHHBIE PE3YJIbTaThl U JIE€1aTh
3amura y BBIBOJIBI;
OpraHU3MOB.
Paznpaxumocts 51
perynsauus y
OpraHU3MOB.
YMEHHE PEILIATh JJIEMEHTAPHbIE YcTHBII onpoc
TEHETUYECKHE 3a/1a4M HA MOHO- 1 TBopueckoe 3axanne
BA3OBBII U TUTUOPUITHOE CKpCH_II/IBaHI/I?, Temaruueckas pad
VITYEIEHHBI CLEIJIEHHOE HACIIEJOBAaHUE;
VPOBEHE M3YUEHIS COCTABJISATh CXeMbl MOHOTUOPUIHOTO
23 CKpEIMBAHUS JUISl TpEeICKa3aHus

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
N3MCHYHUBOCTH.

HacleA0BaHUs TPU3HAKOB Y
OPraHU3MOB; YMEHHE PEIIaATh
OMOJIOTMYECKUE 3a/1a4H; BBISIBIISATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U
MEXy UCCIEAYyEMbIMU




OMOJIOTUYECKIUMH TIPOIIECCAMU U
SIBIIGHUSIMU; JIeJIaTh BBIBOJIbI U
MPOTHO3bI HA OCHOBAHUHU MOJIYYCHHBIX
PE3yJIbTaTOB;

YTJIVBJIEHHBIN
YPOBEHb U3YUEHMUS
Pa6otel I'. Mennens, I'.
e ®pusa, T. Moprana.
Ponp oreuecTBEHHBIX
Y4E€HBIX B pPa3sBUTUU

regetuku. PaborteiH. K.

Komsnosa, H. H.
Baswmiiosa, A. H.
benozepckoro, 10. A.
®dununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE  METOJbI
TE€HETUKH: TUOPHI0TIOTH-
YEeCKUU,IIUTOJIOTUUECKHUH,

BIIaJICHHE CUCTEMON OMOJIOTHYECKUX
3HaHUH, KOTOpasl BKIKOYACT:
XPOMOCOMHAasl TEOpHUs
HacnenctBeHHoctu T. Moprana);
3aKOHBI (€IUHO00pa3Us TOTOMKOB
MIEPBOro MOKOJEHUS, paCIICIICHHUS,
YHUCTOTHI TaMeT, HE3aBUCHUMOTO
HacaenmoBanus I'. Menaens;
TOMOJIOTHUYECKUX PSOB B
HacJieIcTBeHHOH usmMenunsoctu H.U.
BagsuiioBa); mpuHIHIIBI
(KOMILJIEMEHTapHOCTH),

YcrHblii onpoc
Pedepar

TemaTndeckas pad

MOJIEKYJIIPHO-
TE€HETUYECKUH.
YMEHUE pellIaTh 3JI€MEHTapHbIE
TEHETUYECKHE 3a1a4M HA MOHO- 1 YcTHbIi onpoc
TUTUOPHUIHOE CKpEUTBaHUE, TBopueckoe 3axanue
CLICIUIEHHOE HACJIEI0BAHUE; Tematuueckast pad
BA3OBBIN 1 COCTaBJISITH CXEMBI MOHOTHOPHTHOTO
YTJIYBJIEHHBIN CKPEILIMBAHUS ISl IPEACKA3AHUS
YPOBEHb U3YVUEHUA HAaCJEA0BaHUs IIPU3HAKOB Y
24 3aKOHOMEPHOCTH OpPraHU3MOB; YMEHHUE pelIaTh
HaCJe10BaHUs IPU3HAKOB. OHMOJIOTUYECKHE 3a1a4H; BBISIBIIATH
Monorubpuanoe MIPUINHHO-CIICJICTBEHHBIE CBS3H
CKpELIMBaHUE. MEXKy UCCIEAYEMbIMU
OHMOJOrMYECKUMHU MPOIIECCaMU U
SIBJICHUSIMU; JIEaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU NOJIYYEHHBIX
pe3yabTaTOB;
YT JIYBJIEHHBIN YMEHHE peliaTh OMOIOTHUECKUe VYcerHblii onpoc




YPOBEHb U3YUYEHUA
Amnanuzupyroniee
CKpeLIUBaHUE.

[TpoMekyTOUHBII
XapakTep HacJeOBAHHUS.
PacmiennenuenpusHakon
MIPU HETIOJIHOM

3a]1a4¥; BBISBISITH IPUUYUHHO-
CJICZICTBEHHBIC CBSI3U MEKIY
HCCIIeTyeMbIMU OHOIOTHYECKUMU
IPOIIECCAMH U SIBIICHUSIMH, JICTIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUU
HIOJTYYCHHBIX PE3yJIbTaTOB;

TBopueckoe 3ananue
CamocrosiTenbHast
pabora

JOMUHUPOBAHUH.
YMEHHE PELIATh JJIEMEHTAPHbIE YcTHbIi onpoc
TEHETUYECKHUE 3a7a4i HA MOHO- U TBopueckoe 3aganue
JUTUOPUIHOE CKpEIMBaHHE, Temaruueckas pad
CLICIUICHHOE HaCJIeI0BaHuUE;
BA3OBBII 1 COCTaBJISITh CXEMbI MOHOTHOPHTHOTO
VIJIVBJIEHHBIA CKpelLIMBaHUs IJIs PEACKA3AHUS
YPOBEHb U3YUYEHUA HACJIEI0BAHMS [IPU3HAKOB Y
25 Hurunbpuanoe OPraHUu3MOB; YMEHHE peIlIaTh
CKpeIllMBaHue. 3aKOH OMOJIOTMYECKHE 3a/1a4H; BBISBISTh
HE3aBHCUMOI0 IIPUYUHHO-CJIECTBEHHBIE CBA3U
HacCJe10BAHNS IPU3HAKOB MEXKY UCCIENYEMBIMU
OMOJOTMYECKUMHU MPOIIECCAMU U
SIBJICHUSIMU; JIETIaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHUU ITOJYYEHHBIX
pe3yIbTaTOB;
YMEHHE peliaTh OMOJIOTHIECKHE YeTHBIN onpoc
YTJIVBJIEHHBII 3a7a4M; BBIABIIATH IPUYUHHO- TBopueckoe 3ananue
YPOBEHb U3YUEHHM A CIIEJICTBEHHBIE CBSI3U MEXKITY Temaruueckas pabd
LuTomornueckre OCHOBBI HCCIIeTyeMbIMU OMOIOTHYECKUMU KontposbHas pab
TUTHOPUTHOTO MPOLECCAMU U SIBIICHUSIMU; J1€T1aTh
CKpEILIMBaHUS. BBIBOJIBI ¥ ITIPOTHO3bI HA OCHOBAHUHU
ITOJIyYEHHBIX PE3YJIbTATOB;
BEA3OBBII U YMEHHE PELIaTh JIEMEHTAPHbIE YcTHbli onpoc
VIYEJIEHHbI TEHETUYECKHUE 3a7a4l HA MOHO- U TBopueckoe 3aganue
26 VPOBEHD M3YUEHUS JTUTHOPUTHOE CKPEIIMBaHUE, Temaruueckas pad
CLEIIJICHHOE HACIIEJOBAaHUE;
Cuennennoe

HACJICOJOBAaHUC IIPHU3HAKOB

COCTaBJIAATh CXEMbI MOHOFI/I6pI/I,I[HOFO
CKpCHIMBaHUA IJId IPCACKa3aHUA




HacJIeI0BaHUs PU3HAKOB Y
OpPraHU3MOB; YMEHHE PelIaTh
OMOJIOTNYECKHE 3a/1a41; BBISBIISATD
MPUYMHHO-CJIEICTBEHHBIEC CBS3U
MEX1y UCCIIENYEMBIMU
OHMOJOTrMYECKUMHU MPOIIECCAMU U
SIBJICHUSIMU; JIEJIaTh BBIBOJIBI U
IIPOTHO3bl HA OCHOBAHUU MOTYYEHHBIX
pe3yJIbTaToB;

VIJIYBJIEHHBIN
VPOBEHb U3YUEHUS
CuerieHHOE

HaCJICJOBaHHUEC I'CHOB,
HapylICHUE CLEIUICHUS

YMCHHC pCUIATh OHOJIOrHYeCKUe
3a/la4i; BbIABJIATL IIPUYHUHHO-
CJICACTBCHHBIC CBA3HU MCIKAY
HCCICAYyECMbIMU OMOJIOrMYECKUMU
nmponeccamMu U SABJICHUAMU, 1CJIaTb

YcTHbIi onpoc
TBopueckoe 3a1anue
Temaruyeckas pad

MEXIYT€HaMU. BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH
XpOMOCOMHAS TEOPHSI MIOJTyYEHHBIX PE3YJIbTATOB;
HACJIEICTBEHHOCTH.
YMEHHE PELIATh JIEMEHTAPHbIE YcTHBII onpoc
TeHETUYECKHE 3aJa4d Ha MOHO- 1 TBopUeckoe 3aaHne
TUTUOPHUIHOE CKpEUTBaHUE, Temaruueckas pab
o CLIEIIJIEHHOE HACIIETOBAHHUE;
bA3OBBIN 1 CI;CTaBJ'I}ITB CXEMBI MOHOFI/Ié AIHOTO
YIJIVBJIEHHDIN CKpEIIUBaHUS IS I GHCKa?;EHI/IfI
YPOBEHb U3YUEHUS P P
HACJIeJIOBaHUSI IPU3HAKOB y
I'enetuka moma.
27 OpPraHU3MOB; YMEHHUE pelIaTh
Hacnenosanme
OMOJIOTMYECKHUE 3a/1a4H; BBISIBIIATE
MIPU3HAKOB, CIETUICHHBIX
MIPUYUHHO-CJICICTBEHHBIC CBSI3U
CIIOJIOM.
MEX1Y UCCIeNyEMBbIMU
OHMOJIOrMYECKUMHU IPOIIECCAMU U
SIBJICHUSIMU, I€JIaTh BBEIBOIBI U
MTPOTHO3BI HA OCHOBAHHUH TIOJTYYEHHBIX
pE3yIIbTATOB;
.. . MEHUE OLIEHUBATH YTUYECKUE YcTHBIH onmpoc
YLJIYBJIEHHBIH ZCHGKTBI COBPEMEHHBIX UCCliefloBaHmil | TBopueckoe saglaHI/Ie
YPOBEHb U3YUEHU A p
B o0JacTi OMOJIOTHH ¥ MEIUIIMHEI Temaruueckas pabd
I'enoTun xak nejxoctHas
(KIIOHUpOBaHUE, HICKYCCTBEHHOE
CHCTEMA.

OIINIOAOTBOPCHUEC, HAIIPABJICHHOC




U3MEHEHHE TeHOMa U CO3aHHe
TPAHCTC€HHBIX OPraHU3MOB);

YMEHHE PeIIaTh dJIeMEHTapHbBIC
reHeTHYECKHE 3a1a4d Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBaHUE,
CIICIIJICHHOC HACIICIOBAHMNC;
COCTaBJISITH CXEMbl MOHOTHOPHTHOTO

YcrHblii onpoc
TBopueckoe 3ananue
Tematndeckas pad

BA30BbLIN U
VITYEIEHHBII CKpEIMBAHUS JUIsl IIPEACKa3aHus
VPOBEHB M3YUEHMS HACJIeI0BAHMS IPU3HAKOB Y
28 OpPraHU3MOB; YMEHHUE peIlaTh
N3MeHYMBOCTSD.
OMOJIOrMYECKHE 3a]auu; BbIABIIATh
HenacnencrBennas
HEMCHIMBOCTE. IPUYMHHO-CJIEICTBEHHBIE CBS3U
MEXAY UCCIIeAYyEMbIMU
OMOJIOrM4ECKUMHU IPOLIECCAMU U
SIBJICHUSIMU; JIEJ1aTh BBIBOJIbI U
IIPOrHO3bl HA OCHOBAHUU MOJTYYEHHBIX
pE3yJIbTaTOB;
YIJIYBJIEHHBIN YMEHHUE OIICHUBATH ITHYCCKHE YCTHBIH onpoc
YPOBEHb U3YUEHUA acCIIeKThl COBPEMEHHBIX UCCIIEOBaHuK | TBopueckoe 3a1aHue
Hopwma peaknun B 00J1acTH OMOJIOTMH U MEUIIMHBI JlaGopartoHasi pad
MpU3HaKa. (KIIOHUpPOBaHKE, HICKYCCTBEHHOE
BapuanoHHsIi psag u OILIOIOTBOPEHUE, HAIIPABJIICHHOE
BapHaloHHas kpusas (B. M3MEHEHNE F'€HOMAa U CO3/IaHHE
HoranHceH). TPAHCTEHHBIX OPTaHU3MOB);
YMEHHE PEIATh JIEMEHTapHbIE YcTHBIN onpoc
reHeTUYEeCKUeE 3a7]aui Ha MOHO- U TBopueckoe 3axanne
JUTUOPUIHOE CKpEIlMBaHHE, Temaruueckas pabd
CLEIJIEHHOE HACIIEJOBAaHUE;
BA3OBBII 1 COCTaBJISTh CXEMbI MOHOTUOPHTHOTO
VTJIYBJIEHHBIN CKPEILIMBAHUS ISl IPEACKA3AHUS
29 YPOBEHb U3YUYEHUA HacJIeI0BaHUs MPU3HAKOB Y
Hacnencreennas OpPraHU3MOB; YMEHHUE pelIaTh
U3MEHYUBOCTD OMOJIOTNYECKHE 3a/1a41; BBISBIIATD

TIPUYNHHO-CIICJICTBEHHBIE CBA3U
MEXKY UCCIENYEMBIMU
OMOJIOTHYECKUMHU MPOIECCAMU U
SIBJICHUSIMU; JICIaTh BBEIBOJIBI M




IIPOTHO3bl HA OCHOBAHUU MOTYYEHHBIX
pe3yJIbTaTOB;

YTJIYBJIEHHBIN
YPOBEHb U3YUEHMUS
BresnepHas usmenuu
BOCTb B
HACJIEACTBEHHOCTb.
ONUreHETUKAN
SMUT€HOMHUKA, POJIb
SIIUTI'CHETUYCCKUX
(dhakTopoB
B HacCJIeIOBaHUH U
M3MEHYHUBOCTH
(hEeHOTUTTNYECKHUX
MIPU3HAKOBY OPTaHU3MOB.

YMEHHUE YCTaHABJIMBAThH B3aMMOCBSI3U
MEXTy TEHOTUIIOM B (DEHOTHUTIOM,
(dheHoTunom u hakTopaMu CpeIbl
00UTaHUS;

YcrHblii onpoc
TBopueckoe 3ananue
Tematndeckas pad

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE

YcTHBII onpoc

BA30BLIN U MMCBMEHHBIE U YCTHBIE COOOIIEHUS, TBopueckoe 3ananue
30 YIJIYBJIEHHBIN 0000111251 OMOIOTHUECKYIO Temaruueckast pad
YPOBEHDb U3YVUEHUA MH(}OPMALINIO U3 HECKOJIBKUX
I'eneTuka yenoBeka VMCTOYHUKOB, TPAMOTHO UCITOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

VTJIYBJIEHHBIN YMEHHE OCYILIECTBIISITE OCO3HAHHBIN YcTHbIi onpoc
YPOBEHb U3YUYEHUA BBIOOp OyayIIel mpodeccruoHalbHOM TBopueckoe 3ananue
Meouxo-eenemuueckoe JeITEILHOCTH B 00JIaCTH OMOJIOTHH, Temarudeckas pad
KOHCYIbmMuposanue. MEIHUINHBI, ONOTEXHOIOTHH, KonrposbHast pad.
Cmeonoguvie knemxu. BETEPUHAPUH, CEIBCKOTO X0351CTBA,

Ilonamue MHILEBON IPOMBILLIEHHOCTH;

«2EHEeMUYecKo20 2py3ax.
Omuueckue acnexkmoi
uccnedos8anull 8 ooacmu
PeoaKmupoB8aHus 2eHoMa
U CMB0JI0BbIXKNEMOK.
T'enemuueckue paxmopul
NOBLIUEHHOU
Yy8CMEUMenIbHOCMU
yenoseka K usuyeckomy
U XUMUYECKOMY

yIITyONSITh MIO3HABATEIBHBIN HHTEPEC,
HaNpaBJICHHBIA HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Ipodeccuu u
MIPOAOIKEHHE OHOIOTUYECKOTO
o0pa3oBaHMs B YUPEKICHUAX
CpeIHEro MPOPECCHOHATBHOTO U
BBICITIIETO OOpPa30BaHMS.




3a2pA3HEHUIO
OKpYdIcaroueri cpeoul.
T'enemuueckasn
npeopacnoLoHCeHHOCMb
YenoseKa K namoiocusiM.

YMEHUE KPUTUYECKH OLEHUBATH U
WHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTNYECKOTO CO/IEpIKaHMS,

YcrHblii onpoc
TBopueckoe 3ananue
Temaruueckas pabd

BA30BbII U
VITYEJIEHHBI BKJIFOYAIOLIYIO IICEBJOHAYYHBIE
3HAHUA U3 PA3IUYHBIX HCTOUYHUKOB
31 YPOBEHDb U3YUEHUA
(CMU, HayuHO- nonyJsipHble
Cenexuus Kak HayKa U '
poLece MaTepHabl); STUYECKUE aCTIEKThI
P COBPEMEHHBIX MCCIIE0BAaHUI B
O6uosIoruu, MeAULIMHE,
OMOTEXHOJIOTHH;

VTJIYBJIEHHBIN BJIAJIEHUE CUCTEMOM OMOJIOTUYECKUX VYcTHbIi onpoc
YPOBEHb U3YUYEHUA 3HAaHUM, KOTOPasi BKIIFOYAET: TBopueckoe 3amanue
3aKOH rOMOJIOTHYECKHUX 6uonorunueckue Teopuu yuenus (H. U. Temaruueckas pabd
PSI0B B HACJIEICTBEHHOU BasuiioBa — 0 nieHTpax

n3meHunBocTrH. 1. MHOT000pa3usi ¥ MPOUCXOKICHUS
BasuiioBa, ero 3HaueHue KYJBTYPHBIX PACTECHUM);
JUTSL CEJIEKIIMOHHOU
paloTHI.
YMEHHE KPUTUYECKHU OLIEHUBATh U YeTHBIN onpoc
HMHTEPIPETUPOBATH HHPOPMAIIHIO TBopueckoe 3axanne
bA30BbIM OMOJIOTMUYECKOTO COMlEP KAHMS, Temaruueckas pad
YTIJIYBJIEHHBIN BKJIFOYAIOLIYIO [ICEBAOHAYYHBIE
32 YPOBEHb U3VUEHUA 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB

MeToabsl 1 HOCTHKEHUS
CEJICKLIUU PACTEHUN U

(CMU, HayuHO- monyJsipHbIe
MaTepUabl); ITHYECKNUE ACIIEKTHI

’KUBOTHBIX COBPEMEHHBIX UCCIICOBAHUN B
OMOJIOrUH, MEAULINHE,
OMOTEXHOJIOTHH,
VTJIYBJIEHHBIN YMEHUE OCYIIECTBIATH OCO3HAHHBIN YcerHblii onpoc
YPOBEHb U3YUEHU S BBIOOp OyymIei nmpodeccrnoHaIbHOMU TBopueckoe 3a1anue

Drarbl KOMOUHAIIMOHHON

JIEATEIIBHOCTH B 00JIACTH OMOJIOTHH,

Temaruueckas pad




CEJICKLIUH.
JlocTrxeHus cenexkuun
pacTeHui u
JKUBOTHBIX.«3eJICHas
PEBOIIOLIUS.
CoxpaHeHue U u3ydyeHue
TEHETUYECKUX PECYPCOB
KYJIBbTYPHBIX PACTCHUN U
UX JTUKUX poAnYeH JUIst
CO3/1aHHS HOBBIXCOPTOB U
rUOpHUIOB
CEJIbCKOX O35 CTBEHHBIX
KYJBTYP.
N3yuenune,coxpanenue u
yIpaBJICHUE
TE€HETUYECKUMU
pecypcamu
CENbCKOXO35MCTBEHHBIX U
IIPOMBICIIOBBIX KUBOTHBIX
B LEJIAX YJIyUYLICHUS
CYLIECTBYIOIINX U
CO3J1aHUs HOBBIX IOPOJI,
JIMHUH U KPOCCOB, B TOM
YUCIIE C IPUMEHEHUEM
COBPEMEHHBIX METO/I0B
Hay4YHBIX MCCIIEOBAHUH,
MepeIOBbIX UIEH U

MEIUIMHBI, ONOTEXHOJIOTUH,
BETEPUHAPHUH, CEIBCKOI0 X0351CTBa,
MHLLIEBON IIPOMBILUIEHHOCTH;
yIIIyOnsTh I03HABATEIbHbBIN HHTEPEC,
HaIpaBJICHHBIA HA OCO3HAHHBIN BEIOOP
COOTBETCTBYIOLIEH Ipodeccuu u
IIPOAOJIKEHHE OMOIOINYECKOr0
00pa30BaHUs B YUPEKACHUAX
cpeaHero npo(ecCuoHaNbHOTO U
BBICLIET0 00Pa30BaHUsl.

MEePCIEKTUBHBIX
TEXHOJIOTHHA.
yYMEHUE KPUTUUYECKU OLIEHUBATH U VYcTHbI onpoc
EA3OBLI I WHTEPIPETUPOBATH HHPOPMAIIHIO TBopueckoe 3a1anue
VOIYEIEHHBIA OMOJIOTHYECKOTO COJIEPIKAHMS, KonrpomnsHas pabd
33 VPOBEHE M3YUEHIS BKJTIOYAIOIIYIO TICEB/IOHAYYHBIE

Bbuorexnonorusa xak
OTpacib MPOU3BOJICTBA

3HaHUS U3 pa3IMYHBIX HCTOYHUKOB
(CMU, Hay4HO- OnyJsipHbIE
MaTepHabl); STHYECKUE ACTIEKThI
COBPEMEHHBIX MCCIIEA0BAHUN B




OMOJIOTHH, METUIMHE,
OMOTEXHOJIOTUH;

YMEHHE y4acTBOBaTh B yueOHO-

YcrHblii onpoc

HCCIIeI0BATENBCKOM paboTe 1Mo Pedepar
YIJIYBJIEHHBII OHMOJIOTUH, SKOJIOTHH U MEAUIINHE, Kontponbhas pabd
YPOBEHB U3YUEHUMA 1 MPOBOAMMON Ha 0a3e MIKOIBHBIX
buomexnonozus u HAy4YHBIX OOIIECTB, U MyOIUYHO
cunmemuyeckas ouono2us MPEACTABIATH OJIYYCHHbBIE
pe3yNbTaThl HA YYEHUUECKUX
KOH(EpEeHLIUSX;
BA3OBBII 1 YMEHHE BBIMOJIHATH 1a00pPaTOPHbIE U YcTHbI onpoc
34 VIJIYBJIEHHBIN MpaKTUYECKHe paboThl, COOJIOIATh TBopueckoe 3a1anue
YPOBEHb U3YUEHUA npasuiia npu paboTe ¢ yueOHbIM U Temaruyeckas pabd
O06o00uIeHne 3HaHNH 1a00paTOPHBIM 000PYIOBAaHHUEM;
YMEHUE OLICHUBATh 3TUYECKUE VYcTHbI onpoc
aCIIEKThl COBPEMEHHBIX HUCCIIEIOBaHUM | TBOpYECKoe 3aaHue
YIJIVBJIEHHBIN B 00J1aCTH OMOJIOTUH M MEIUIIUHBI Temaruueckas pabd
YPOBEHb U3YUEHUA (KTOHMpPOBaHKE, UCKYCCTBEHHOE
O060061eHre 3HAHHA OIUIOOTBOPEHNUE, HAIIPABJICHHOE
W3MEHEHHEe TeHOMAa U CO3/IaHNE
TPaHCT€HHBIX OPTraHU3MOB);
Hroro 215




TEMATHYECKOE INTAHUPOBAHHUE

JBrKyine cuiibl
3BOJIIONUHU BUIIOB 110 Y.

Hapsuny

IPOKAPHUOT U DYKAPHUOT;
OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, B TOM YHCJIE OaKTEPHIA,
rpuOOB, PACTEHUH, )KUBOTHBIX

1 4eJIOBEKA; CTPOEHHUsI OPTaHOB

M CHCTEM OPIraHOB paCTEHMI
JKMBOTHBIX, YEJIOBEKA, IIPOIIECCOB
JKH3HEAEATENLHOCTH, IIPOTEKAIOIINX
B Opra”HM3Max pacTEHMIl, JKHBOTHBIX
M YeJIOBEKA; OMOJIOTMUECKHX
IIPOIIECCOB: OOMEHA BEIIECTB
(MeTaboM3M), IPEBPAIIECHHS
DHEPIUU, OPOKEHMS, aBTOTPO(HOTO
H IeTepOTPOGHOr0 THIOB MUTAHMS,
(oTocuHTE3a M XEMOCHHTE3A,
MHTO3a, MEH03a, FTaMeTOreHe3a,
sMOpHoreHesa,

11 KJIACC
KounyecTBO 4yacoB DJIEKTPOHH Cnncok HTOrOBBIX IIAHUPYEMBIX Cnoco0 oneHkn
HanMenopamme Kour Mpakr ple pe3yJ1bTaToB C YKa3aHUEM ITAIO0B HUTOrOBBIX
PATIEN0B 1 TeM poiabH | mueckn | (Uu(poBbIe) ux (popmupoBaHus IUIAHUPYEMBbIX
Bcero ple e oOpa3oBareJ pe3yJbTATOB
= NPOrpamMMbl
5 pador | padort bHbIE
a;"a‘ BI BI pecypcsl
1 FA30OBBIM 1 1 YMEHHE PACKPBIBATh COAEPKAHUE YcTHBI onpoc
YT JIYBJIEHHBII OMOJOTMYECKUX TEPMUHOB U MOHATHI: TBopueckoe 3amanue
YPOBEHb U3YUEHU A BUJI, IONYJISIUS, TEHO(OH]T, Tematrueckast pabota
DBOJIIOLMS U METO/BI €€ 3BOJIIOLUS, TBUKYIIIUE CUITbI
H3y4YEHUs (axTopsr) HBOITIOINH,
MPUCIIOCOOTIEHHOCTh OPTaHU3MOB,
BH1000pa3oBaHme,
VTJIYBJIEHHBIN 2 YMEHUE BBIIEIATH CYIIECTBEHHBIE VYcTHbIi onpoc
YPOBEHb U3YUEHUM ] OPU3HAKHU: BUPYCOB, KJIETOK TBOpueckoe 3aganue

TemaTtnueckas pabota




IIOCTOMOPHOHAIILHOIO PA3BUTHS,
Pa3MHOKEHHS, HHAMBHIYaJILHOIO
pa3BUTHUS opranu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHUS T€HOB, T€TEPO3HCA;
HCKYCCTBEHHOI'O 0TOODA;

FA30OBBIM U
YIJIYBJIEHHBIN
YPOBEHb U3YUEHUM A
HUcrtopus pazsurus
npeacTaBjeHuii 00

YMEHHUE PacKphIBaTh COJCPKAHNE
OMOJIOTHYECKUX TEPMHHOB Y TTOHSTHHA:
BUJI, IOMYJISIIHSL, TEHO(OH]I,
HBOJTIOIUS, TBIKYILUE CHUIIBI
(akTOpBI) PBOTFOIUH,
PUCIIOCOOICHHOCTh OPTaHU3MOB,
BU1000pa30BaHME, IKOJIOTHUECKHUE
(bakTOpBI, SKOCHCTEMA, TIPOTYLIEHTHI,

YcrHblii onpoc
TBOpueckoe 3a1anue
Temarnueckas pabota

IBOJIIOLUU
KOHCYMEHTBI, PEAYLIEHTHI, [IEIU
MATAHUSA, IKOJIOTHUYECKas MUpAMUIA,
O6uoreorieHo3, buochepa;
YIJIYBJIEHHBIN YMEHWE  BBIABUTaTb  THIIOTE3bI, VYcTHbIi onpoc
YPOBEHb N3YUEHUM ] NPOBEPATh MX JKCIEPUMEHTAIbHBIMU | TBOpuUeckoe 3a1aHne
CPEJICTBAMH, dbopmymupys eJb Temarnueckas padbota
®opMuUpoOBaHHeE HCCIICJIOBAHUS, aHaJIM3UPOBATh
CHHTETHYECKON TeOpHuH IIOJYYEHHBIC PE3YJNbTaThl W JIEJATh
IBOJIIOIUU BBIBOJIBI;
c(OpPMHPOBAHHOCTb 3HAHUI O MeCTe U YeTHBIN onpoc
PO OMOJIOTHH B CUCTEME HAYYHOTO TBOpueckoe 3ananue
s 3HAHUS €CTECTBEHHBIX HAyK, B Temarnueckas pabota
bASOBBIN 1 (hopMUpOBaHUH COB eMeI-}IIII;Z)ﬁ ’
YLJIYBJIEHHbIN eCTI;CT]feHHO Ha Hgﬁ KapTUHBI MUPa
YPOBEHD U3YUYEHUS i P p
Y HAYYHOTI'0O MUPOBO33PEHUS; O BKJIAJE
Bun: kpurepuun u N N
POCCHUICKHX U 3apYOEKHBIX YUEHBIX-
CTPYKTYpa

OMOJIOTOB B pa3BUTHE OHOJIOTHH;
(GYHKIIMOHATIBHOM TPaMOTHOCTH
YeJI0BeKa IS PeIICHNS )KU3HCHHBIX




3aj]ad4;

YIJIYBJIEHHBII
YPOBEHb U3YUEHUSI

JlabopaTtopHas
paborTa «CpaBHeHHE
BHUIOB I10
MOP(OJIOTHIECKOMY
KPUTEPHUIOY
Bunoo6pa3oBanue kak
pe3yJabTart
MHKPO3BOJTIOIHH.
CBs13b MUKPOIBOJTIOIUA
H MHJIEMHOJIOTMH.

YMCHHEC OLICHUBATh 3TUYCCKHUC
ACIICKThI COBPEMEHHBIX I/ICCJ'ICIIOBaHI/Iﬁ

B 00J1aCTH OMOJIOTMH M MEIUIINHEI
(KJIOHMPOBAaHHME, HCKYCCTBEHHOE
OILIOIOTBOPEHME, HAITPABJICHHOE
M3MEHEHHE T€HOMA U CO3/IaHHE
TPAHCT€HHBIX OPraHU3MOB);

YceTHBII onpoc
TBopueckoe 3aganue
Temaruueckas padbota

BA3OBBIN U
VTJIYBJIEHHBINA
VPOBEHb U3YUEHUS
Honyasuus kak
BHeMeHTapHaﬂ ¢ANHHUIA

YMEHHE PacKpBIBATh COJICPKAHUE
OMOJIOTMYECKUX TEPMUHOB U MTOHITHH:
BU/JI, TIOITYJISIIHAS, TEHO(DOH I,
HBOJTIOIHS, TBMKYIIUE CHITBI
(axTopsr) HBOITIOINH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB,
BU1000pa30BaHKe, IKOJIOTMUECKHUE
(akTOpHI, SKOCHCTEMA, TIPOTYLIEHTHI,

YcTHbI onpoc
TBopueckoe 3ananue
Temarnueckas pabd

BH/A.
KOHCYMEHTBI, PEAYLIEHTHI, [IEMU
MMUTAHUSL, SKOJIOTUYECKAs TUPAMHJIA,
6uoreoneHos, ouochepa;

VTJIYBJIEHHBIN YMEHUE OLIEHUBATh ITUYECKUE YcrHblii onpoc
YPOBEHb U3VUEHU A aCIIEKTEI COBPEMEHHEIX HCCIIEIOBAaHNUN TBopueckoe 3aganue
OTanbl 3BOJIOIHOHHOTO B 00J1aCTH OMOJOTHH U MEAULIMHBI Temarnyeckas pab

npoiecca: (KJTOHMPOBAaHKE, UCKYCCTBEHHOE

MHKPO3BOJIIOLUS OIIOOTBOPEHHUE, HAITPABICHHOE

U MAaKPOIBOJIIOIHA. M3MEHEHHEe TeHOMAa U CO3/IaHUE

JlaGopaTtopHas TPAHCT€HHBIX OPraHU3MOB);

paboTa «BrisiBneHue
WU3MEHYUBOCTHU y 0CO0ei
OJTHOTO BUIA»

BA3OBBI U
VIJIYBJIEHHbIN
YPOBEHb U3YYEHUI

YMEHHE PACKPBIBATh COJAEPIKAHUE
OMOJIOTMYECKUX TEPMUHOB U MOHITHH:
BUJI, NONYJISALMS, TeHODOHT,

YcTHBIN onpoc
TBopueckoe 3ananue
Temaruueckas pad




JABmKyue cuibl
(31eMeHTapHbIe
(paxTopsl) 3BOIOLNH

IBOJIFOLIUSA, BHIKYIIINE CHITBI
(akTophr) IBOIIOIIHH,
HPHUCIIOCOOJICHHOCTh OPraHU3MOB,
BU1000pa30BaHNe, SKOJIOTHUECKHE
(baKToOpBkI, SKOCUCTEMA, TIPOIYIICHTHI,
KOHCYMEHTBI, PSIyLICHTHI, IeTTH
MUTaHKS, SKOJIOTHYESCKAs TMPaAMUIa,
ouoreoleHo3, onocdepa;

YT TYBJIEHHBIA
YPOBEHb U3YUEHUA
DJleMeHTapHbIe
¢akTopsl 3BOJIIOLUH.
W3ossnust momysisiiui:

YMCHHC BbLABHUIATH TMIIOTC3bI,
NOPOBEPATE HX SKCICPUMCHTAJIbHBIMH
CpeaACTBaAMU, d)ODMVJ'II/IDVH ocjib
HCCICAOBaHNWA, AHAJIM3UPOBATH
INOJYYCHHBIC PC3VYJIbTAThlI MW ACJIAaThb

YcTHbIi onpoc
TBopueckoe 3ananue
JlaboparopHas paO.

reorpaduyeckas BBIBO/IBI;
(mpocTpaHCTBEHHAs),
Omosornaeckast
(penpoayKTUBHAS)
YMEHHE PACKPBIBATH COAEPKAHUE YcTHBII onpoc
OHMOJOTMYECKNX TEPMUHOB U IOHATUH: | TBOpueckoe 3aganue
BH/I, TIONYJISLINSL, TeHODOHI, Temarudeckas pabd
BA3OBBIN U 3BOJIIOLMS, IBUXKYILIAE CUIIBI
VTJIYBJIEHHBIN ((paKTOPBI) IBONFOIIHH,
YPOBEHb U3YUEHUA IpUCIOCO0TIEHHOCTh OPraHU3MOB,
EcrtecTBeHHBbIH 0TOOP U BH1000pa30BaHUE, YKOJIOTHUECCKUE
ero (popmbl (hakTopbI, FKOCUCTEMA, IIPOAYIICHTHI,
KOHCYMEHTBI, PEyIICHTHI, IIEMH
MUTAHUS, SKOJIOTUYECKAs] MTUPAMUIA,
ouoreorieHo3, brocdepa;
VIJIYBJIEHHBIA YMEHHE BBIIBIIATH OTJIMYNTEIILHBIC VYcTHbIi onpoc
YPOBEHb U3YUYEHUA IPU3HAKH KUBBIX CUCTEM, B TOM TBopueckoe 3ananue

@DOpMBI €CTECTBEHHOTO
otbopa: IBMKYIIUH,
CTAOMITM3UPYIOIIHH,
Ppa3phIBArOLLIMIA
(IM3PYNTUBHBIN).
[TooBoii oT6OP.

qUCJIE PACTEHUHN, JKUBOTHBIX
U YeJIOBEKa

Temaruueckas pad




BosaukHoBeHuEe
Y DBOJIIOLMS COIUAILHOTO
HOBEJIEHUS )KUBOTHBIX.

YMEHUE PACKPBIBATH COAECPIKAHUE
OMOJIOTMYECKUX TEPMUHOB U MOHITHH:

YcrHblii onpoc
TBopueckoe 3ananue

BA30BBIN U BU/I, IOMYJISINSA, TEHO(POH]I, Temarnueckas pad

YTJIYBJIEHHBIN 3BOJIIOLMSA, IBUKYIIIAE CUIIBI
YPOBEHb U3YUEHUA (akTOpBI) PBOTFOIUH,

Pe3yabTaThl 3BOTIOIUN: IPHUCIIOCOOICHHOCTh OPTaHU3MOB,
NPUCIOCO0JIEHHOCTD BUJI000pa3oBaHue, SKOJIOTHIECKHE
OPraHu3MoOB U (hakTopbI, FKOCUCTEMA, IIPOTYIICHTHI,
BH/000pa3oBaHue KOHCYMEHTBI, PEAYLIEHTHI, [IEIH
MUTaHUA, YKOJOTHYECKas MUPaAMU/IA,
OouoreorneHo3, brocdepa;

YT JIYBJIEHHBII yMEHUE YCTaHaBJINBAThH YcTHbIi onpoc
YPOBEHb U3YUEHUM B3aMMOCBSA3M MEXKJly opraHoujaamu | TBopueckoe 3a1aHne
IIpumepsl KJIETKH ¥ UX (YHKIUSIMH, CTPOEHUEM Temaruueckas pad
MPUCTIOCOOICHUI KJIETOK pa3HbIX TKaHEW ©  UX
Yy OPTaHU3MOB: GYHKIUSIMUY; MEXIY opraHaMu
Mopdosoruyeckue, U _CHCTEMaMU OpPraHoB Yy pAaCTEHUH,
dbuznonornyeckue, JKMBOTHBIX M 4YEJIOBEKa M  MX
OMOXHUMHUYECKHE, G VHKIIUAMU; MEXTY CUCTEMaMHU
MOBEJICHYECKHE. OpraHOB W uX (QYHKIHUAMH, MEXKIY
OTHOCUTENBHOCTD JTanaMyd OOMEHa BEIIECTB; dTalaMu
MPUCTIOCOOTICHHOCTH KJIETOYHOTO IMKJIa M KM3HEHHBIX
OpTaHU3MOB. IIUKJIOB OpPTaHWU3MOB; JTarnaMu

1. JJaGopaTtopHas IMOPHUOHAIEHOTO pa3BUTHS;

paboTa
«[Ipucnocobnenus
OpPTaHW3MOB M HX
OTHOCHUTENbHAs
11EeJIECO00Pa3HOCTHY.
2. JlabopaTopHas
paborTa«3yueHue
apomopho30B
Y UAUO0aganTaum

TEHOTUHOM U (heHOTUTIOM, (DEHOTHUIIOM
U (pakTopamMu cpeabl OOUTAHUSL




Y PacTE€HU U )KUBOTHBIX)»

YMEHUE PACKPBIBATH COAECPIKAHUE
OMOJIOTUYECKUX TEPMUHOB U TIOHSITHIA:
BUJI, TONYJISIUS, TeHO(POH],

YcrHblii onpoc
TBopueckoe 3ananue
Tematndeckas pad

FA30BBIM 1 3BOJIIOLMS, IBUKYIIIAE CUIIBI
YIJIYBJIEHHBII (akTOpBI) PBOTFOINH,
YPOBEHb U3YYEHU A MPUCTIOCOOTICHHOCTh OPTaHU3MOB,
HanpasJsienus BUJI000pa3oBaHue, SKOJIOTHIECKHE
MAaKpPO3BOJIIOLUH (hakTopbI, FKOCUCTEMA, IIPOIYIICHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, [IEIU
MUTaHUA, YKOJOTHYECKas MUPaAMU/IA,
OouoreoreHo3, brocdepa;
YT JIYBJIEHHBII yMEHUE YCTaHaBJINBAThH YcTHBI onpoc
YPOBEHb U3YUEHUA B3aMMOCBSI3M _ MEXJY OpraHoujaaMmu | TBOpYECKOE 3a7aHue
Buoreorpaguyeckue KICTKH ¥ UX (QYHKIUSIMHU, CTPOCHUEM JlaGopartopHasi pao.
MeTOAbI H3yYeHUs KJIETOK pa3HbIX TKaHEW H  HX
IBOJIOIHH. GYHKIUSIMUY; MEXIY opraHaMu

PynumenTtapHbie opransl
Y aTaBU3MBI.
MonekynsapHo-
TE€HETUYECKHUE,
OMOXUMHYECKUE

Y MaTEMaTUYECKUE METOIbI
M3YYEHHUS SBOJIOIHH.
['oMonoruyHbIE reHBI.
CoBpeMEHHBIE METOIbI
MOCTPOEHUS
(bUITOreHETHIECKUX
JIEPEBHEB.
XPpOMOCOMHBIE MYTallUH
Y HBOJIIOIUSI TECHOMOB.

M _CHCTEMaMH OPraHOB Yy pacTEHHH,
JKMBOTHBIX M 4YeJlOBeKa U HX
GYHKIMAMU,  MEXOY  CHCTEMAaMH
OpPraHoB M MX (DVHKIUIMHU, MEKIY
osranaMd _OOMeHa BEIIECTB; JTallaMu
KJIETOYHOI'0 IMKJA M KM3HEHHBIX
IIUKJIOB OpTraHH3MOB; STaraMu
OMOPHOHAJILHOLO pa3BUTHA,
T€HOTHUIIOM U (heHOTHUIIOM, (DEHOTHUIIOM
# (haKTOpaMH cpeabl OOUTaHUS;

BA3OBBIN U
VIJIYBJIEHHBIN
YPOBEHb U3YUYEHUS
Iyt MaKpo3BOIIOLHH.

YMEHHUE PacKphIBaTh COJCPKAHUE
OMOJOTMYECKUX TEPMHUHOB Y TOHSATHH:
BUJI, IOTYJISILUS, TeHO(DOHT,
9BOJIONNS, IBIKYIIINE CHIIBI
(paxTOpbI) HBOIIOINH,

YcTHBIN onpoc
TBopueckoe 3aganue
Temaruueckas pabd




HPUCIIOCOOJICHHOCTh OPTaHU3MOB,
BU1000pa30BaHMe, FKOJIOTHUECKHIE
(baKTOpkI, SKOCUCTEMA, TIPOIYIICHTHI,
KOHCYMCHTBI, pCAYLCHTLI, LICIIU
MUTaHKS, SKOJIOTHYECKAs TMPaAMUIa,
ouoreoleHo3, Onocdepa;

YIJIYBIEHHBIN

YPOBEHb U3YUYEHU A
OOm1re 3aKOHOMEPHOCTH
(IpaBwIIa) PBOFOIUH.
Ipunyun cmenwvi
¢ynxyuii. Heobpatumoctsb
IBOJIIOLIH.
AnanTuBHas ~ paguanus.
HepaBHoMepHOCTB
TEMITOB BOJIOIUU

YMEHHE YCTaHABJIMBATh
B3aMMOCBSI3M _ MEXKJY OpPraHOMJAMU
KJIETKH U UX (YHKIHUSIMH, CTPOEHHEM
KJIETOK  pa3HbIX TKaHEHW M HX
GyHKIUSIMUY; MEXTY OpraHamu
U _CHCTEMaMH OPraHOB Y PacTCHHUH,
JKMBOTHBIX M  4YeJlOBeKa U HX
GYHKIMAMU,  MEXOY  CHCTEMAaMH
OpPraHoB U MX (QVHKIUIMHU, MEKIY
oJranaMy oOMEHA BEIISCTB; JTallaMHU
KJIETOYHOI'0 IMKJA M KM3HEHHBIX
IIUKJIOB OpPraHU3MOB; dTanaMu
SMOPHUOHAIIEHOTO pPa3BHUTHA,
T€HOTHUIIOM U (heHOTHUIIOM, (DEHOTHUIIOM
1 GaKTopaMH Cpeabl OOMTaHHA;

YcrHblii onpoc
TBopueckoe 3ananue
[IpakTnaeckas pao.
KonTponbras pad
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BA3OBBIN U
VIJIYBJIEHHBIN
VPOBEHb U3YUEHNS
HcTopust ;ku3HU Ha
3emJjie 1 METOAbI €€

YMEHHE PACKpPhIBATh COJEPKAHUE
OMOJOTUYECKUX TEPMUHOB U TIOHSITHIA:
BH/I, TIOMYJISAINS, TEHO(DOH]T,
IBOJTIOTIHS, TBUKYIITNE CHUITBI
(bakTOpBI) HBOTIOINH,
MPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BHUI000pa30BaHKE, IKOJIOTUIECKUE
(hakTopbI, FKOCUCTEMA, TIPOAYIICHTHI,

YeTHBIN onpoc
TBopueckoe 3ananue
KontposbHas pabd

U3y4eHusl.
KOHCYMCHTBI, pEAYLCHTEI, LICIIN
MUTaHUS, SKOJIOTHYECKas MTUPAMHU/IA,
OmoreoleHo3, Ouocdepa;
VTJIVBJIEHHBIN BJIaJIeHHE cHCTeMOik VCTHBIH o1poc
YPOBEHb U3YUEHUM OMOJIOTMYECKHMX  3HAaHWMH, KoTopasd | TBopueckoe 3agaHue
JlabopaTopHas BKJIIQYAET: OCHOBOTOJIATAIOIINE JlaGoparopHas pa6

pab6ora «M3yueHue

OHOJIOTUYECKHE TCPMHUHBI U ITOHATHA




Y OIIMCAaHHUE UCKOMAeMBbIX
OCTAaTKOB JAPEBHUX
OpTraHU3MOBY

Hay4nble runoTessl
MIPOUCXOXKACHUS )KU3HU HA
3emie. AGuorenes

Y TAaHCTIEPMHSL.
Jonayunsie
MIPEJICTaBIICHUS

0 3apOXKJIECHUU KUZHU
(kpeanronusMm). I'nunoresa
IIOCTOSIHHOT'O
CaMO3apOXKIEHUS KU3HU

1 e€ ONmpoBepPIKCHUE
oneiTamMu @. Penu,

JI. Cnnanmanuanu, JI.
[Tacrepa. [Iponcxoxnenne
YKU3HU U aCTPOOHOIIOTHS.

(>KHM3HB, KJICTKA, OPraHu3M,
METa0OoIH3M, roMeocTas,
CaMOPETYIISIIIHUS,
CaMOBOCIPOU3BEICHHE,
HAaCJICJCTBEHHOCTh,  M3MCHYHBOCTb,
DOCT ¥ pa3BUTHE); OHMOJOTHYECKHE
TEOpUHU (keTouHas TEOpUs
T. IlIpanga, M. Illmernnmena, P.
BupxoBa;  XpoMOCOMHas __ TEOpHUS
HacneacTseHHoctd  T.  Moprana);
VUCHHUSA (H. . BaBmioBa —
0 LIEHTpax MHOT000pa3us
1 IIPOUCXOKICHUS KYJIBTYPHBIX
pACTEHHH); 3aKOHBI (€IMHO00pa3us
IIOTOMKOB __ IIEPBOI'0  ITOKOJICHUS,
paclIenICHHUS, YUCTOTHI _ TaMeT,
HE3aBUCHUMOTO  HacaemoBaHus I
Menaens; TOMOJOTHYECKHUX  PSIOOB
B_HAacJIEACTBEHHOM M3MEHYNBOCTHU
H.M. BaBuiosa); IPUHITHIIEI
(KOMIIJIEMEHTAPHOCTH );

11

BA3OBBIN U
VTJIYBJIEHHBINA
VPOBEHb U3YUEHUS
I'mnore3nl
leOHCXO)KI[eHI/Iﬂ KNU3HHA
Ha 3emue.

YMEHHE pemiaTth DIIEMEHTapHbIC
OMOJIOTMYECKHE 3aJayd, COCTaBIATh
CXEMBI IepeHoca BEIEeCTB U IHEPruu
B DKOCHCTEMax (LIeTH MUTaHMUs);

13) yMeHHe BBIMOJIHATH
nabopaTopHblE M TPAKTUUYECKHE
paboTbl, cobOmoAaTh MpaBWia MpU
pabote ¢ y4eOHBIM M J1abOpaTOPHBIM
o0opynoBaHuEM;

14) ymMeHue KPUTHUYECKH OIICHHBATH
U HMHTEPIPETUPOBATH HH(POPMALIUIO
OHMOJIOTUYECKOT O CoJIepXKaHMs,
BKJTIOYAIOIIYTO TNICeB/IOHAYYHBIC
3HaHUS W3 PaA3JIMYHBIX HCTOYHUKOB
(CMU, Hay4HO-TIOIYJIAPHBIE

YcTHBII onpoc
TBopueckoe 3aganue
Temaruueckas pabd




MaTepUaIbl); paccMarpuBarh
ri1o0anbHbIe HKOJIOTUYECKUE
poOIEeMBI COBPEMEHHOCTH,
(opMHUpPOBATh 0 OTHOIIEHUIO K HUM
COOCTBEHHYIO MMO3HIIUIO;

VIJIYBJIEHHBIN

YPOBEHb U3YUEHUA
OcHOBHBIE ITANBI
HEOPraHu4ecKou
IBOJIOLHH.
BupryanbsHas
nabopatopHas
paborTa
«MoaenpoBaHue ONbITOB
Munnepa—IHOpu no
U3YYEHUIO a0MOTEHHOTO
CHHTE3a OPTaHHYECKUX
COCIMHEHUH B IIEPBUYHOU
atMocdepe»

YMEHHUE pelaTh OMOJOrHYECKHE
3aJ1a49M; BBISIBJISITh IPUYHUHHO-
CIIE€ICTBEHHEIE CBS3U MEXIY
HCCIEYEMBIMU OMOJIOTHYECKUMHU
MPOIECCAMU U SIBJICHUSIMU; A€JIaTh
BBIBOJIbI M IIPOTHO3LI Ha OCHOBAHHUU
MOJYYEHHBIX PE3YILTATOB;

YcrHblii onpoc
TBopueckoe 3ananue
JlaboparopHas paO.
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BA3OBBIN U
VTJIYBJIEHHBINA
VPOBEHb U3YUEHUS
OcHOBHBIE dTANIBI
3BOJIOINU
opraﬂnqecxoro ana Ha
3emute.

yYMEHHE WU3Jaratb OHOJOTHYECKUE
Teopuu (dBOJIIOIIMOHHAsT Teopus Y.
JlapBuHa,  CHHTETHYECKas  Teopus
9BOJIIOIINHN ), 3aKOHBI u
3aKOHOMEPHOCTH (3apoAbIIIEeBOro
cxoncrea K. M. bapa, ugepenoBanus
[JIABHBIX  HAIpaBICHUN U  IIyTed
spomonnn A. H. CeBeprnoBa, yueHus
o Ouochepe B. U. Bepnanckoro),
OTIpEeeIsATh TPaHULIBI 170'¢
MIPUMEHNMOCTH K JKUBBIM CHCTEMAM;

5) ymeHuwe BIAIETh METOJAMH
HAayYHOTO TIO3HAaHUS B OWOJIOTHU:
HaOJIOZCHUE W  ONHCAaHHE JKUBBIX
CHUCTEM, TMPOLECCOB U  SIBICHUM;
OpraHM3alysl U IPOBEICHHUE

YcTHBII onpoc
TBopueckoe 3aganue
Temaruueckas pabd




OHMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUE TUIIOTE3bl; BBIABICHUE
3aBHCUMOCTH MEXIYy HCCIIECAYyEeMbIMU
BEJIMYMHAMU, o0BsicHEHUE
MOJTyYEHHBIX Pe3yibTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH,
TEOPH M 3aKOHOB; YMEHHE [I€JIaTh
BBIBOJIbI Ha OCHOBaHUH MOJyYEHHBIX
pe3yIbTaTOB;

6) yMeHUe BBIACIATH CYIIIECTBEHHbBIC
NPU3HAKH CTPOCHUSI OMOIOTUIECKUX
00BEKTOB: BUOB, MOMYJISIIHA,
IPOIYLIEHTOB, KOHCYMEHTOB,
pPEeNyILeHTOB, OMOT€OEHO30B U
9KOCHCTEM; OCOOCHHOCTH TPOIIECCOB:
HACJIEJICTBEHHOW U3MEHYMBOCTH,
€CTECTBEHHOI'0 0TOOpA,
BH1000pa30BaHMs,
MIPUCTIOCOOJIEHHOCTH OPTaHNU3MOB,
NEHCTBHS SKOJIOTHYECKUX (PaKTOPOB
Ha OpTaHU3MBI, IepeHOCa BEIECTB U
MOTOKA SHEPTHU B IKOCUCTEMAX,
AQHTPOTIOTEHHBIX H3MEHEHHH B
9KOCHUCTEMAX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB H
OMOTCOXMMHYECKHUX ITHKJIOB B
ouocdepe;

YTJIYBIEHHBIN
YPOBEHb U3YUEHUA
OcHOBHBIE ITANBI
IBOJIIOLUH
PacTUTEIBLHOI0 MUPA.
[IpakTuueckas
paborTa «3yueHune
O0COOEHHOCTEH CTPOCHUS
pacTeHu pa3HbIX
OTJIETIOB)

YMEHHUE pelIaTh OMOJIOTNUECKHUE
3aJa4M; BBISIBIATE NPUUUHHO-
CJIEICTBEHHBIE CBA3H MEXKIY
HCCHEAYEMBIMU OMOJIOTHYECKUMU
npolieccaMHt U SIBICHUSIMH, 1eJIaTh
BBIBOJIBI M IPOTHO3EI HA OCHOBAaHUH
HOJYYEHHBIX PE3VILTATOB;

YeTHBIN onpoc
TBopueckoe 3aganue
JlaGoparopHas pao0.




OcHOBHBIE 3TaNbI
IBOJIIOLIMY KHUBOTHOTO
Mupa
[IpakTuueckas
paborTa «3yuenune
0COOEHHOCTEHN CTPOCHUS
MO3BOHOYHBIX JKUBOTHBIX)»
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BA3OBBIN U
VIJIYBJIEHHBIN
VPOBEHb U3YUEHUS
Pa3BI/ITI/Ie ZKNU3HU 11O
IpaM M 1nmepuoaam.

YMEHHUE BJIAJIETh METOIAMHU HAYYHOTO
ITO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
ONMCAHUE )KUBBIX CUCTEM, ITPOLIECCOB
Y SIBJICHU; OpraHu3aius u
MIPOBEICHUE OUOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIJIBUYKCHHUE
TUIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH
MEX1y UCCIIEAYEMbIMU BEIMYMHAMU,
00BsICHEHHUE MOTYYEHHBIX
PE3yJIbTaTOB, UCIIOJIB30BAHHBIX
HAYYHBIX TOHSATUI, TEOPUH U 3aKOHOB;
YMEHUE J€NaTh BBIBOJIbI HA OCHOBAaHUH
MOJYYEHHBIX PE3YJIbTATOB

YeTHBIT onpoc
TBopueckoe 3aganue
Temaruyeckas pad

YT TYBJIEHHBIN
YPOBEHb U3YUYEHUA
OO61mas xapakTepucTHKa
KJIMMAaTa ¥ reoJ0rMYecKuX
npoueccoB. [losiBneHue
Y PacIBET XapaKTEPHBIX
OpPTaHU3MOB.
VYrneobpazoBaHue: ero
YCIIOBHS U BIIMSTHUE Ha
ra3oBbIif cocTaB
aTMOoChepBHI.
MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHE KPU3HUCHI
npouoro. [IpuuuHel u
CJIEJICTBUSI MaCCOBBIX
BBIMUPaHUM.
CoBpeMeHHbIN

YMEHHUE pelaTh OMOJOrNIYECKHE
3aJa4M; BBISIBISATE IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY
HCCIENYEMBIMH OMOIOTHYECKUMU
npoleccaMy U SIBICHUSIMH; AeJIaTh
BBIBOJIBI M IPOTHO3EI HA OCHOBAaHUH
HOJYYEHHBIX PE3YILTATOB;

YeTHBIN onpoc
TBopueckoe 3azanue
JlaGoparopHas pao0.




HKOJIOTUYECKUH KPU3UC,
€ro 0COOEHHOCTH.
[Ipobnema coxpaneHnus
OuopazHoOOpa3us Ha
3emuie.

YMEHHE BJIJICTh METOAaMU HAYIHOTO
ITO3HAHM B OMOJIOTMH: HAOIIOIeHHE U
OIHCAHWE KUBBIX CHUCTEM, ITPOIIECCOB
Y SIBJICHUI; OpraHu3anus 1

YcTHBIN onpoc
TBopueckoe 3aganue
Temaruueckas pad

BA3OBBIN 1 MIPOBEICHHE OMOJIOTHYECKOTO
VIJIVBJIEHHBIA 3KCIIEPUMEHTA, BBIIBUKCHUE
14 YPOBEHb U3YUEHU A THIIOTE3HI; BEISIBIICHHE 3aBUCHUMOCTH
CoBpeMeHHas1 cUCTEMA MEX1y UCCIIEAYEMbIMU BEIMYMHAMU,
OpPraHu4ecKoro Mupa. 00BSICHEHHE TOYUYEHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX
Hay4HbIX [IOHSITUH, TEOPUI U 3aKOHOB;
YMEHHE J€JIaTh BbIBOIbI HA OCHOBaHUU
IIOJIyYEHHBIX PE3YJIbTaTOB
VTJIYBJIEHHBIN YMEHWE  BBIABUTaTb  THIIOTE3bI, VYcTHbIi onpoc
YPOBEHb U3YUYEHUA IIPOBEPATH KX DKCIEPUMEHTAIBHBIMU | TBOpPYECKOE 3a7aHue
[TpuHIIMTIBL CpPECACTBAMH, bopmymupys eiab Temaruyeckas pad
KJ1acCU(UKaLUN HCCICAOBaHUS, aHAJIM3UPOBATH
OpraHU3MOB. MONYYCHHBIC PE3VILTATHl M JICHATh
OCHOBHBIE BBIBOJIBL;
CHCTEMaTUYECKHUE TPYIIIbI
OpraHu3MOB.
YMEHHUE BJIAJETh METOIAMH HAYYHOI'O YcrHblii onpoc
O3HAHUS B OMOJIOTUHN: HAOJIIOIEHUE U TBopueckoe 3aganue
OIMCAHUE )KUBBIX CUCTEM, IIPOLIECCOB Tematuueckast pab
BA30BBIN U U SIBJICHUI; OpraHU3alus U
YTJIYBJIEHHBIN poBeieHNe OMOIOTHYECKOTO
15 YPOBEHb U3VUEHUA JKCIEPUMEHTA, BbIIBUKECHHE
IBOJIIOLIMS YeTIOBEKA TUINOTE3bI; BBISABICHHUE 3aBUCHUMOCTH
(anTpomorenes) MEXy UCCIEyEMbIMU BETMYUHAMM,

00BSICHEHHUE TTOTY4YEHHBIX
PE3yJIbTaTOB, UCIIOIB30BAHHBIX
HAYYHBIX TOHSATUH, TEOPUH U 3aKOHOB;




YMCHHE A€J1aTh BEIBOJbI HA OCHOBAHHUHN
TIOJIYUYCHHBIX PC3YJIbTATOB

YTJIYBJIEHHBIN

YPOBEHb U3YUYEHU A
Pa3Butue npeacrasieHni
0 MPOMCXOKACHUH
yeJIoBeKa.
MecTo 4yejioBeKa
B CHCTEME OPraHU4YeCcKoro
Mupa.

YMEHHE pEIIaTh OMOJIOTHYECKHE
3aJ1a41; BBIIBIATH IPUYNHHO-
CIEACTBEHHBIE CBA3ZU MEKIY
HCCHENYEMBIMU OMOJIOTHYECKUMU
[IPOIIECCAMM U SIBJICHUSIMH; JIENIATh
BBIBOJIBI M IIPOTHO3EI Ha OCHOBAHUU
[IOJIYYEHHBIX PE3YILTATOB;

YcrHblii onpoc
TBopueckoe 3ananue
Tematndeckas pad

YMEHHE BBIICIISATE CYIICCTBCHHBIC
HPHU3HAKU CTPOCHHS OMOJIOTMYCCKUX
00BEKTOB: BUIOB, MOIYJISIIUH,
IPOJYIICHTOB, KOHCYMEHTOB,
pPEeayLIEHTOB, OMOTEOIIEHO30B 1
9KOCUCTEM; OCOOECHHOCTH IIPOIECCOB:

YcTHBII onpoc
TBopueckoe 3aganue
Temaruyeckas pad

BA30BBIN U HaCJICACTBEHHOM M3MEHUYNBOCTH,
VTJIYBJIEHHBIN €CTECTBEHHOI'0 0TOOPA,
16 YPOBEHb U3YUYEHUA BHUJI000pa30BaHus,
JABuaKyIHE CHITBI MPUCTIOCOOTIEHHOCTH OPTaHU3MOB,
(paxTOpHI) NEHCTBUS SKOJIOTHUECKUX (PaKTOpOB
AHTPONOreHe3a Ha OPraHU3MBbl, IEPEHOCA BEIIECTB U
MOTOKa YHEPTUH B IKOCUCTEMAX,
AQHTPOIIOT€HHBIX U3MEHEHUI B
9KOCHCTEMAaX CBOCH MECTHOCTH,
KpYroBOpOTa BEIIECTB U
OMOTeOXMMHUYECKUX IIUKIIOB B
ouocdepe;
VTJIYBJIEHHBIN YMEHUE PeliaTh OUOJIOTHIECKUE VYcTHbIi onpoc
YPOBEHb U3VUEHU A 3aJ1a4M; BBIABIISITE IPUYNHHO- TBopueckoe 3aganue
CooTHoI1IeHnEe CJIEJICTBEHHBIC CBSI3U MEKY Temaruueckas pabd
OMOJIOTHYECKUX HCCIEAYEMbIMU OMOJIOTHYECKIUMHU

Y COLIMATBHBIX (PAaKTOPOB
B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIUU

aHTponoreHe3a. Panuue
4eII0BEKOOOpa3HbIe

oponcccaMu U ABJICHUAMM, ACJIATh
BbIBOJbBI ¥ IIPOTHO3bI HA OCHOBAHUH
HOJIYYCHHBIX PE3YJIbTATOB,




00€3bsIHBI (IPOKOHCYJIBI)
Y paHHUE TOHTUAbI —
o0IIre mpeaKu
YeJI0BEKOOOPa3HBIX
00€3bsH U JIO/ICH.
ABCTpajONUTEKN —
JIBYHOTHE IIPEIKH JIIOACH.
UenoBek yMelblid, IepBbIC
W3TOTOBJICHUS OPYIUi
Tpyzaa. Yenosek
MPAMOXOJSAIIMNA U TIEPBBII
BBIXOJI JIFOJIEH 3a Mpeelibl
Adpuku. Yenosek
reienpoepreKuii —
O0MIHiA MPeIoK
HEaHAepTaIbCKOTO
YEJIOBEKa U YeJIOBEKa
pazyMHoro. YenoBek
HEaHJIePTAIbCKUM KaK BU]I
JOJIEH XOJIOAHOTO

KJINMATA.
YMEHHUE BBIICIIATH CYLIECTBEHHBIE YcTHBII onpoc
MIPU3HAKU CTPOEHUS OMOIOTMUECKUX TBopueckoe 3ananue
00BEKTOB: BUIOB, MOMYJISIINH, Temaruueckas pad
MPOYLIEHTOB, KOHCYMEHTOB,
PENyLIeHTOB, OMOTE€OIIEHO30B U

BA30BBIN U 9KOCHCTEM; 0OCOOEHHOCTHU MPOIECCOB:
VIJIYBJIEHHBIN HacJIeICTBEHHOM U3MEHUYHUBOCTH,
17 YPOBEHb U3YYUYEHUA €CTECTBEHHOI'0 0TOOpa,

OCHOBHBIE CTAIHHA
IBOJTIONNH Y€/I0BEKA.

BH1000pa30BaHMs,
MPUCTIOCOOIEHHOCTH OPTaHNU3MOB,
NEHCTBUS SKOJIOTHYECKHUX (PAaKTOPOB
Ha OpraHU3MBbI, TIEPEHOCA BEIIECTB U
MOTOKA SHEPTUU B IKOCHCTEMAX,
AQHTPOIIOTCHHBIX U3MCHEHHH B
9KOCHCTEMAaX CBOSH MECTHOCTH,




KPYrOBOPOTa BELIECTB U
OMOTreOXUMHUUECKHX [UKIIOB B
ouocdepe;

YTJIYBJIEHHBIN
YPOBEHb U3YUEHU A
Yenosek pa3yMHbIN
COBPEMEHHOI0 THIIA,
JICHHCOBCKHUM YEIOBEK,
OCBOCHHE KOHTUHEHTOB 32
npenenamMu AQpuKH.
[Tanmeorenernka
Y MaJICOT€HOMHUKA.
DBOJIIOLUS COBPEMEHHOTO
yenoBeKa. ECcTecTBEHHbIN
0TOOp B MOMYJIALUIX
4yesioBeKa. MyTalMOHHBIN
MPOLIECC U TOTUMOPPU3M.
HOHYJ'ISIHI/IOHHI)IC BOJIHBI,
npeti reHoB, MUTpaIus
u «3¢p(deKT ocHOBaTEN»
B MONYJISLIUSIX
COBPEMEHHOI'0 YEJIOBEKa.

YMCHHEC UCIIOJb30BaTh
COOTBETCTBYIOIINEC apI'YMEHTEHI,
ouosor MYCCKYIO TCPMHHOJOTHMIO
U CUMBOJIMKY JUIS 1O0Ka3aTCJIbCTBA
POACTBA OPraHu3MOB Pa3HbIX
CUCTCEMATHYCCKHMX I'DVYIIII,

YcTHBIN onpoc
TBopueckoe 3axanne
[IpakTuueckas pad

18

YesoBeyeckne pacel 1
NPUPOAHBbIE alalITAllMHI
YyeJIoBeKa.

BA3OBBIN U Y CTHEII ompoc
VTJIVBJIEHHBIN TBopueckoe 3amanue
YPOBEHb U3YUEHU A

Temaruueckas pad

YT JTYBJIEHHBIN

YPOBEHb U3YUEHUA
MexaucuuniInHapHbIe
MEeTO/Ibl AHTPOMOJIOTHH.
[IpakTuueckas
paborTa«3yueHue
DKOJIOTHUECKUX aJanTalui
YEJI0BEKa»

YMCHHE VY4aCTBOBATH B V‘-IG6H0-

HCCIEI0BATEILCKOM pabote 1o
OMOJIOTHH, DKOJIOTHMH M MEIULIMHE,
IPOBOAMMON Ha 0a3e MIKOJbHBIX
HAYYHBIX _ OOIIECTB, M IIYOIHUYHO
NPEACTABIATh MOJYYCHHBIE
PE3YIbTAThI Ha YYEHUYECKUX
KOH(EPEHIUAX;

YeTHBIN onpoc
TBopueckoe 3aganue
[IpakTuueckas pad




BA3O0BbIN 1

YeTHBIT onpoc

19 VIJIYBJIEHHBIA TBopueckoe 3aganue
YPOBEHb U3YYEHU A Temaruueckas pad
IKOJIOTHSl KaK HAayKa.
YMEHHME YYacTBOBAaTb B Yy4eOHO- VYcTHBII onpoc
YTJIYBJIEHHBIN HCCJIEI0BATENBCKOU pabote no | TBopueckoe 3ananue
YPOBEHb U3YUEHUM I OMOJIOTHU, DKOJIOTMHU W MEIUIIUHE, Temarnueckas pad
3apoxaeHue U pa3BUTHE IPOBOAMMON Ha 0a3e IIKOJbHBIX
IKOJIOTHH. HAyYHBIX  OOIIECTB, ®W  NYOIMYHO
MeToabl 3K0JIOTHH. IIPEJCTaBIIATh MOJIYYCHHbIE
3Ha4eHHe IKOJTOTrNYeCKHX pe3yabTaThl Ha YUYEHHUYECKUX
3HAHMH /151 YesI0BeKa. KOH(epeHIusIX;
BA3OBBIN U yYMEHHE CO3/1aBaTh COOCTBEHHbIE Y CTHBIN Onpoc
YIJIYBJIEHHBIN MMCbMEHHBIC U YCTHBIE COOOIIICHMUS], TBopueckoe 3aganue
20 YPOBEHb U3YYEHUA 0000111351 GMOJIOTNYECKYIO Temaruueckas pab
Cpenpbl o0UTAHUSA H MH(}OPMALINIO U3 HECKOJIBKUX
JIKOJIOTHYECKHUe MCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh
dakTopbI. TOHSATUWHBIN anmapat OuOJIOTHH
VTJIYBJIEHHBIN YMEHHE OCYIIECTBIATh VYcTHbIi onpoc
YPOBEHb U3YYEHU A OCO3HAHHBIN BBIOOD Oyaymieit | TBopueckoe 3agaHue

Ilonsarue 06
SKOJIOTHYECKOUN HUIIIES
BHJa. MecTtooOuTaHue.
MHoromMepHasi MOJeb
9KOJIOTHYSCKOM HHIITH
JIx. . XaTunHCOHA.
Pa3mepsl skonornyeckon
Humy. IloreHuuanpHas
Y peaqu30BaHHAs HUIIIH.
Bun xkak cucrema
NOMYJSIUMA. Apeasl
BHUAOB. Buabl u ux
JKU3HEHHbBIE CTPATETHUH.
DKOJIOTHYECKUE
SKBUBAJICHTEL.
3aKOHOMEPHOCTH

npodeccCrHoHaAIbHON NESATEILHOCTHA
B o0Onactu OWOJIOTHH, MEIUIMHEL

OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEIBCKOI0 XO3SUCTBA, MUIIEBON
MIPOMBIILIEHHOCTH; YLIyOJISITh
NI03HABATENLHBIN HHTEPEC,
HanpaBJICHHBIA Ha 0CO3HAHHBIA
BBIOOD COOTBETCTBYIOIIEH
npodeccuu H_TPOJIOJKCHUE
OHOJIOTUYECKOTO o0pa3zoBaHug
B YUPEKICHUAX CpETHETO

opodeCCUOHANBHOIO M BBICIIErO
o0OpasoBaHusl.

Temarnueckas pad
KontponbHas pad




MOBEICHUSI U MUTPALINi
JKUBOTHBIX.
brnonornueckue mHBa3HU
Yy>KEPOJIHBIX BUJIOB.

YMCHHE CO31aBaThb COOCTBEHHEIE

YcrHblii onpoc

BA30BbLIN U
VIIYEIEHHBI MMCEMEHHBIC U YCTHBIC COOOIIECHUS, TBopueckoe 3ajaHne
21 VPOBELDL II3YYUEHIS 0000111as1 OMOTOTHYECKYIO Tematuueckast pab
UH(POPMAIIHIO U3 HECKOJIBKHX
Abuornieckue UCTOYHUKOB, TPAMOTHO UCIOIb30BaTh
(baxTopeL. HOHSTUHHBIN anmnapar 6MoJ0ruu
VTJIYBJIEHHBIN yMeHue _Oenamb _ 8bl800blL __HA YcTHbI# onpoc
YPOBEHbB U3YUEHU I OCHOBAHUU NOJIY4YEeHHbIX TBopueckoe 3aganue
JlabopaTtopHas pe3Vabmamos; sraoenue Tematnueckast pad
paboTa «BbisiBIeHue OCHOBHbLIMU ~MemoOamMu _HAYYHO2O
nprcnocoOIeHni NO3HAHUS, UCNOIb3YeMbLX 8
OpPTaHU3MOB K BIIHSIHHIO buonoeuueckux uccnedo8aHusx
CBETa» HCUBbIX  00veKkmos  (onucauue,
JJaGopaTopHas usmepexue, HaoOnooenue,
pabota «BblsBieHue 9KCnepumenn);
npucnocoOneHni
OpPTaHU3MOB K BITHSIHHIO
TEeMIIEPATypPhI»
JlabopatopHas
paboTa
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul u3
pa3HBIX MECT OOUTAHUS
YMEHHE Cc03/1aBaTh COOCTBEHHBIE YcTHBIN ompoc
BA30BBII 1 MMCEMEHHBIE U YCTHBIE COOOIIEHUS, TBopueckoe 3aganue
29 VYTJIYBJIEHHBIN 0606m1ast GHOTOTHIECKYIO Temaruueckas pab
YPOBEHb U3YUEHUA UH(POPMAIIMIO U3 HECKOJIBKUX

buornyeckue paxropsl.

HUCTOYHUKOB, 'PaMOTHO HUCITIO0JIB30BAaTh
TOHSATUWHBIN anmapar OHOJIOTHH

VIJIYBJIEHHBIN
YPOBEHb U3YUYEHUS
Kusnennnoie popmbl
OPraHU3MOB.

YMEHHE MCITOIb30BaATh
COOTBETCTBYIOIINE apI'YMEHTEI,
OMOJIOTHYECKYIO TEPMHUHOIOTHIO
¥ CHMBOJIMKY JUIS IOKA3aTEIbLCTBA

YcTHbIi onpoc
TBopueckoe 3aganue
Temaruueckas pabd




buoaornyeckue PUTMBI.

POJICTBA OPraHU3MOB Pa3HbBIX
CHUCTEMATUYCCKUX I'PYIIIL;

YMCHHUE KPHUTHYCCKHU OLCHUBATH U

YcrHblii onpoc

UHTEPIPETUPOBATH uHpopmanuio | TBopueckoe 3amanue
OHOJIOTUYECKOTO co/iepKaHus, Temarudeckas pabd
FA30BBIM 1 BKJIFOYAOLYIO IICEBJOHAYYHbIE
YIJIYBJIEHHBII 3HAaHUSA W3 PA3JIUYHBIX HCTOYHUKOB
23 YPOBEHDb U3YUYEHUNA (CMU, Hay4HO-TIOIYJIAPHBIE
JKoJI0rH4YecKHne MaTepuabl); paccMaTpuBaTh
XapPaKTEePUCTHUKHA BUIA U rJ100anbHbIC 9KOJIOTUYECKHE
NOIYJIS M H. po0OsIeMbI COBPEMEHHOCTH,
(hopMHPOBATH 10 OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIIUIO;
YIJIYBJIEHHBIN YMEHHE  BBIABUIAaTb  THUIIOTE3bI, VYcTHbIii onpoc
YPOBEHb U3YUEHUA IPOBEPATH HUX OKCHEPUMEHTAIbHBIMU Pedepar
Kpussie pocra cpeacTBamMu,  dopMmynaupys  1enb Temaruueckas pabd
YUCIIEHHOCTH MOIYJISILUH. VICCIICJIOBAHUSA, aHaJIM3UPOBATh
Kpussie BbDKHUBaHMS. IOJYYEHHBIE PE3YyJbTaTbl M JIEJaTh
Perynsauus yucnenHoctu BBIBOJIbI;
HNONYJISILANA: POJIb
(bakToOpoB, 3aBUCSIIINX
Y HE 3aBUCSIIUX OT
IJIOTHOCTH.
DKOJOTHYECKHE
cTpareruu BUIOB (r- u K-
CTpaTerun)
BA3OBBII 1 YMEHHUE PEIIaTh dJIEMEHTAPHBIE
YT JIYBJIEHHBIN OHMOJIOTUYECKHE 3a/1a4H, COCTABIISATh VYcTHbIi onpoc
24 YPOBEHb U3YUEHUA CXEMBI IIEPEHOCA BEIIECTB U SHEPTUUN TBopueckoe 3aganue
CoobmecTBa B DKOCUCTEeMax (LIEMH MUTAHUsA); Temarnueckas pad
OPraHM3MOB.
YIJIYBJIEHHBIN YMEHUE PeliaTh OUOJIOTHIECCKUE YcTHbIit onpoc
YPOBEHb U3YYEHU A 3a/1a4U; BBIABJIATH IPUYUHHO- TBopueckoe 3ananue

DKkocucTeMa Kak
OTKpBITas CHCTEMa
(A. Ix. Tencnn).

CICACTBEHHBIC CBA3HU MEKIY
HCCIacayEeMbIMHU OMOJIOTHYCCKUMH
oponcccaMu U ABJICHUAMUA, NC1AaTh

CaMocTosTenbHast
paboTa




OyHKIMOHATBHBIE OJIOKH
OpPraHU3MOB

B 3KOCHCTEME:!
IPOJYLIEHTHI,
KOHCYMEHTBI, PeyLIEHTHI.
Tpoduueckue ypoBHH.
Tpoduueckue nenu

U ceTd. AGHOTHYECKHE
6510kM 3K0ocucTeM. [1ouBEI
U WJIbl B 9KOCUCTEMAX.
Kpyrosoport BemecTts

U MOTOK SHEPIUn

B KOCHCTEME.

BbIBOAbBI YU IPOTHO3bI HA OCHOBAHUH
INOJIVYCHHBIX PE3VYIbTATOB,

FA30BBIM 1 YMEHHE pellaTh 3JIEMEHTapHbIE YcTHBI onpoc
VIJIVBJIEHHBIA OMOJIOTMYECKHE 3a1a9H, COCTABIIATD TBopueckoe 3a1anue
o5 YPOBEHb U3YYEHUA CXEMBI IIEPEHOCA BEUIECTB U JHEPTUU Tematnueckas pad
IKOCUCTEMBI H B DKOcHCcTeMax (ILIeMU MUTAHUSA);
3aKOHOMEPHOCTH UX
CyILIeCTBOBAHUS.
YMEHHE UCHOJIb30BaTh YcTHbI onpoc
VTJIYBJIEHHBIN COOTBETCTBYIOIMIMNE APTYMEHTHI, TBopueckoe 3ananue
YPOBEHb U3YUEHUA OMOJIOTHYECKYIO TEPMUHOJIOTHIO Temaruueckas pad
JKoJI0rH4YecKHne YU CUMBOJIMKY JUIA JIOKA3aTEIbCTBA KonrposbHas pab
NnMpaMuabl. POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYIII;
BA30BBIN U YMEHUE pelIaTh HIEMEHTapHbIE YeTHBIN onpoc
YT JIYBJIEHHBIN OHMOJIOTUYECKHE 3a/1a4H, COCTABIISATh TBopueckoe 3aganue
26 YPOBEHDb U3YUYEHUA CXEMBI [IEPEHOCA BEIIECTB U DHEPIUU Temarudeckas pabd

IKOCHCTEMbI U
3aKOHOMEPHOCTH HUX

B DKOCHCTEMax (ILIeTIH MTUTaHWs);

CyLIeCTBOBAHMS.
VTJIYBJIEHHBIN YMEHUE UCITOIb30BaTh YcrHbIii onpoc
YPOBEHb U3VUEHUA COOTBETCTBYIOIIINE apT'YMEHTEL, TBopueckoe 3aganue
Jlunamuka akocucmenm. OMOJIOTHYECKYIO TEPMUHOIOTHIO Temaruueckas pabd
Kamacmpoghuueckue W CUMBOJMKY JUISI AOKA3aTENbCTBA

nepecmpouKu. POJICTBA OPraHU3MOB PA3HBIX

Dnykmyayuu.

CUCTEMATHYCCKUX T'PVYIIIT,




Hanpasnenusie
3aKOHOMEPHBIE CMEHbI
COO0O0IIECTB — CYKLIECCUH.
IlepBryHbIE U BTOPUYHBIE
CYKIIECCUU U UX

MPUYUHBL.
BA30BbII U YMEHHE pelIaTh 3JIEMEHTapHbIE YcrHblii onpoc
YIJIYBJIEHHBIN OMOJIOTUYECKHE 32/1a49H, COCTABIISATh TBopueckoe 3aganue
27 YPOBEHb U3YYEHUA CXEMBI IIEPEHOCA BELECTB U DHEPTUU Temaruueckas pab
IIpupoansie B KOcHCTEeMax (LN MUTAHUsA);
IKOCHCTEMBI.
yMeHHe OCYIIECTBISATh YcTHBIN ompoc
VTJIYBJIEHHBIN OCO3HAHHBIN BBIOOD Oynymei | TBopueckoe 3aanue
YPOBEHB U3YUEHU A npodheCCHOHAILHON IEITEILHOCTH Tematunueckas pad
OKocucmemvl 03€p u pex. B oOmacth OHOJIOTHH, MEIUIUHEL,
Oxocucmemvl mopeii OMOTEXHOJIOTHH, BETEPUHAPUH,
U OKeaHoa. CEIbCKOTO  XO3SIMCTBA,  THUINEBOU
Oxocucmemvl myHop, IPOMBIILICHHOCTH; YIIOyOIsTh
J1ecos, cmeneti, nycmvlHb. [I03HABATEJIbHBIN WHTEpeEC,
DKcKypcus HANpPaBJIEHHBIM  HAa  OCO3HAHHBIN
«IKCKypCHs B THTTUYHBIN BBIOOD COOTBETCTBYIOLIEH
ouoreoreHo3 (B 1yOpasBy, npocdeccuu U_TPOJOJIKCHHE
Oepe3HsiK, ebHUK, Ha OHMOJIOTHYECKOTO o0paszoBaHus
CYXOJIOJIbHBIN UITU B YUPEKIACHUSIX CpEIHEr0
ITOMMEHHBIN JIYT, 03€po, npodeccHOHAIbHOTO U BBICIIETO
00J10TO)» o0Opa3oBaHus.
YMEHHUE KPUTUYECKH OLICHUBATH U YceTHBII onpoc
WHTEPIPETUPOBATH unpopmanuto | TBopueckoe 3a1aHue
BA3OBBIN U OHOJIOTHYECKOTO COJIepXKaHMs, Tematuueckast pab
YTJIYBJIEHHBIN BKJIFOYAIOILYIO [ICEBJOHAYYHbIE
28 YPOBEHb U3VUEHUA 3HaHUS M3 PA3JIUYHBIX HCTOYHUKOB
AHTpONOTreHHbIE (CMU, Hay4YHO-TIONYJIIPHBIE
IKOCUCTEMBI MaTepHabl); paccMmaTpuBarh
rI100aNbHBIC AKOJIOTUYECKHE
poOIeMbI COBPEMEHHOCTH,

(hopMUPOBATh MO OTHOIICHUIO K HUM




COOCTBEHHYIO MMO3HUIIUIO;

15) ymenue co3aaBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111as1 OMOTOTHYECKYIO
UH(POPMAIIHIO U3 HECKOJIBKUX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH

YTJIYBJIEHHBIN
YPOBEHb U3YUEHUA
YpoOo3kocucTemMbl.
IJKOMOHHUTOPHHT.
[IpakTtuueckas
paboTa «3yuenue
Y OTIMCaHUE
ypOOIKOCUCTEMBI»
JlabopatopHas
paboTa «/3yueHue
pa3zHO00pa3usi MEJIKUX

YMCHHUEC UCIIOJb30BaATh
COOTBETCTBYIOIIME apI'YMEHTEI,
OHMOJIOTHYECKYIO TEPMHUHOJIOTHIO
1 CUMBOJIMKY JJIA 10KA3aTCJIIHCTBA
DOJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMATUYECKHUX TPYIIIL;

YMEHHE BBITIOJHATH J1a00paTOPHBIE U
paKTHYecKue paboThl, COONI0AATH
npaBuiIa Npu paboTte ¢ yueOHbIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

YeTHBIT onpoc
TBopueckoe 3ananue
Jlaboparonas pad
[IpakTryeckas pad

MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX
HKOCHUCTEMAX»
YMEHUE IPUMEHSATH MOTYyYEHHBIE VYcTHBII onpoc
3HAHUS U OOBSICHEHNS TBopueckoe 3aganue
OMOJIOTNYECKUX TPOLIECCOB U Tematnueckas pad
SIBJICHHM, JIJIS1 TPUHSATHUS
MPaKTUYECKUX PEUICHUN B
BA3OBBIN U MOBCEIHEBHOM XU3HHU C IIEIBI0
YT JIYBJIEHHBIN obecrieueHrst 0€30MacCHOCTH CBOETO
29 YPOBEHDb U3YUYEHUA 3710pOBbs U 3J0POBbS OKPYKAKOLIUX
Buocgepa — JrO7IeH, COOTIOCHISI HOPM
rJ100aJbHasi JKOCHCTEMA TPaMOTHOTO TTOBE/ICHHUS B
3emun OKpY>Karollen MpUpOAHON Cpene;

IMOHMMaHNUE HEOOXOTUMOCTH
HNCITIOJBb30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMEHHOM OMOJIOTUH AJIS
PALMOHAIIBHOTO
MIPUPOIOTIOIB30BAHUS;




VYTJIYBJIEHHBIN
YPOBEHb U3YUYEHUA
Passutue npencrasieHui
0 6uocdepe B Tpymax
9. 3rocca. Yuenue B. 1.
Bepnanckoro
o buocdepe.
O6nactu 6uocdepsl u e€
coctaB. JKuBoe BEHIeCTBO
o6uocdepsl U ero

YMCHHUC BBLIBUT'ATH THUITIOTC3HbI,
IPOBEPATh MX DKCIIEPUMEHTAILHBIMU
CpPENCTBAMH, dbopMynupyss  HEIb
UCCIEN0BAHMS, aHAJIM3UPOBATh
IIOJIYUYCHHBIC PE3VIIbTAThl MW ACJIATHh

BbIBOJbI,

YeTHBIT onpoc
TBopueckoe 3aganue
Temaruueckas pad

GbyHKIUH.
YMEHUE IPUMEHSATH MOITYyYEHHBIE VYcTHbI onpoc
3HAHUA ISl 0ObSACHEHUS TBopueckoe 3a1anue
OMOJIOTMYECKHUX MPOIIECCOB U Temaruueckas pabd
SIBJICHUH, 1711 TPUHATUSA
IIPaKTUYECKHUX PEIICHUI B
BA3OBBII U ITIOBCEIHEBHOM KU3HU C LEBIO
YIJIYBJIEHHBIN obecrieueHrst 0€30MaCHOCTH CBOETO
30 YPOBEHDb U3VUEHUA 30pOBbs U 300POBbS OKPYKAOLINUX
3aKoHOMeEpHOCTH arofel, coOIoeHNsI HOpM
CylLIeCTBOBAHUS TPAMOTHOTIO MOBEJICHUS B
ouocdepnil. OKpY>Karollen MpUupoaHON Cpeae;
MOHMMaHHE HEOOXOIMMOCTH
HCMOJIb30BAHUS JOCTUKEHUMN
COBpPEMEHHOW OMOIIOTHH ISt
paIrMoHAIBHOTO
MPUPOJIONIOIL30BaAHUS;
VTJIYBJIEHHBIN YMEHWE  BBIABUTATb  THIIOTE3BI, VYcTHbIi onpoc
YPOBEHbB U3VUEHU MPOBEPATh MX JKCIEPUMEHTAIBbHBIMU | TBOpUeckoe 3a1aHne
3oHaJILHOCTH OMOChepbl. cpenctBamMu,  dopmynaupys  1enb Temarudeckas pabd
OcHoBHbBIE OHOMBI HCCIIeI0BAHMS, aHATM3UPOBATH
CyILIH. MOJYYEHHBIE PpEe3yJbTaThl M JIeJaTh
YcroiiunBocTh BBIBO/IBI;
onocdepni.
BA30BBIN 1 yYMEHHE TIPUMEHSATH [TOIyIEHHBIE VcrHBII onpoc
31 YT JIYBJIEHHBIN 3HAHUS ISl OOBSICHEHUS TBopueckoe 3axanne
YPOBEHDb U3YVUEHUA OHOJOTMYECKHUX POILECCOB U Temaruueckas pabd




Yes10Be4eCTBO B
ouocdepe 3emin.

SIBJICHUH, 17151 TPUHATHUS
MPAKTUYECKHUX PEIICHHUH B
MOBCEIHEBHOM XU3HU C IEIIBIO
obecreyeHns 6€30aCHOCTH CBOETO
3/I0POBBSL ¥ 3JI0POBBSI OKPYKAIOIIUX
oJiel, coOJTI0ICHUsI HOPM
rPaMOTHOTIO MMOBEJICHUS B
OKpY>Karolle MpupoaHON cpee;
ITIOHMMAaHHE HEOOXOIMMOCTH
HCIIOJIL30BAaHMS JOCTHIKEHHI
COBPEMEHHOM OMOIOTUU IS
paImoHaIBHOTO
MPUPOIOTIOTIH30BAHMUS;

YTJIYBIEHHBIN
YPOBEHDb U3YYEHU A
AHTPONOreHHOE
BO3/1eHCTBHE HA
pacTuTeNIbHbIN
U KUBOTHBIA MHP.
Oxpana npupoasl.

YMEHHE OCVIIECTBIATH
OCO3HAHHBIH BBIOOD Oyaymuieit
11poheCCHOHAILHOM JIEITEILHOCTU
B__0o0sacTh OHONOTMH, MEIUIMHEL,
OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBCKOI0 XO035MCTBA, UIIEBOM
IIPOMBIIUIEHHOCTH;, yIIyOasaTh
[I03HAaBaTEIbHBIN UHTEpEC,
HanpaBJICHHBIA Ha 0CO3HAHHBIA
BBIOOD COOTBETCTBYIOIIEH
npodeccuu H_TPOJIOJIKCHHUE
OHOJIOTUYECKOTO o0pa3zoBaHug
B VUPESIKICHUIX CPEJTHETO
Mpo(EeCCHOHATBLHOIO M BBICIIETO

o0Opa3zoBaHusL.

YcTHBI onpoc
TBopueckoe 3a1anue
Temaruueckas pad

32

BA3OBBIN U
VIJIYBJIEHHBIN
VPOBEHb U3YUEHUS
CocymecTBoBaHue
NPHPOALI H
qgeJoBeyecrBa.

yMEHHUE MPUMEHSTh TOTyIeHHBIC
3HAHUS IS O0OBICHEHUS
OMOJIOTUYECKHX MPOIECCOB U
SIBIICHUH, JUUIS] IPUHATHS
MIPAaKTUYECKUX PELICHUN B
IMOBCEIHEBHOM JKM3HHU C IETBI0
obecneucHUs 0€30IIaCHOCTH CBOCTO
3JI0POBBS ¥ 3JI0POBbS OKPY KAFOIIIAX

YcTHBII onpoc
TBopueckoe 3ananue
Tematudeckast pad
KontponsHas pabd




Jr0/IeH, COOIOIEHUS] HOPM
rPAMOTHOI'O ITOBEJCHUS B
OKpY>KarolleH MPUPOJHOM CPEAE;
MOHMMAaHHE HEOOXOIUMOCTH
HCNOJIb30BAHUS JOCTUKEHUMN
COBpPEMEHHOM OMOJIOTUY st

YTJIVBJIEHHBII
YPOBEHb U3VYUEHUA
PanuonajnHoe
NPUPOAONOJIL30BAHNE.
YcroiiunBoe pa3Burtue.

paLKoHaIBLHOIO
IPUPOJONOIb30BAHNUS;

yMeHue OCYILIECTBIATH YcTHbIN onpoc
OCO3HAHHBIN BbIOOD Oyayuieit | TBopueckoe 3agaHue

npodeccuoHaNbEHON JIESITENIbHOCTH
B oOmacth OHOJIOTHH, MEIUIUHEL,

OMOTEXHOJIOTHH, BETEpHHAPUH,
CEIBCKOI0 XO03sMCTBA, IMUIIIEBOM
IPOMBIIIJIEHHOCTH; YLAYOJISITh
MM03HABATCILHBIN HHTEpEC,
HalpaBJICHHLIN Ha OCO3HAHHBIN
BBIOOD COOTBETCTBYIOLIEH
npodeccuu U _TPOJIOILKCHUE
OMOJIOTUYECKOT0 00pa3oBaHUs
B YUPEKIACHUSIX CpEIHEr0

npodECCHOHAIIBHOTO ¥ BBICIIETO
00pa3oBaHus.

Temaruyeckas pad
KonTponbras pad
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BA3OBBIN U
VTJIYBJIEHHBINA
VPOBEHb U3YUEHUS
O0001IeHNE 3HAHUT

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE
MUCHMEHHBIE M YCTHBIE COOOIIEHNS,
0000111251 OMOIOTHYECKYIO
MH(POPMAIIMIO U3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO UCMOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH

YcTHBII onpoc
TBopueckoe 3aganue
Temaruueckas pad

VIJIYBJIEHHBIN
VPOBEHb U3YUYEHUS
0O06001IeHMEe 3HaHU

YMCHHC BbIABHUI'ATH TUIIOTEC3bI,
OPOBEPATH KX JSKCIICPHMMCHTAJIbHBIMH
CpC€acCTBaMH, d)ODMVJII/IDVH cjiab
HucciacaoBaHusd, AHAJIUM3UPOBATH
IIOJVYCHHBIC PE3YJIbTAThl M ACJIATh

BBIBOJbI,

YeTHBIN onpoc
Pedepar

Temaruueckas pabd




34

BA3OBBIN U
VTJIYBJIEHHBIN
YPOBEHb U3YUYEHUS
0O060011IeHMEe 3HaHU

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIE U YCTHBIE COOOIICHHS,
0000111351 OMOJIOTUYECKYIO
UH(GOPMAIUIO U3 HECKOJIBKUX
HCTOYHUKOB, TPAaMOTHO UCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

YeTHBIT onpoc
TBopueckoe 3aganue
Temaruueckas pad

YIJIVBJIEHHBIN
YPOBEHb U3YUEHU A
O000111eHIE 3HAHUIA.

YMCHHC BbLABHUIATb THUITIOTC3bI,
OPOBEPATHE KX SKCIICPHUMCHTAJIbHBIMHA
CpeaACTBAMU, d)ODMVJ'II/IDVH ocjib
HCCICAOBaHNA, AHAJIM3UPOBATH
INOJYYCHHBIC PC3VYJIbTAThlI MW ACJIAaThb
BBIBOJIbI,

YcrHblii onpoc
TBopueckoe 3ananue
Temaruueckas pabd

2/4




'papnk KOHTPOUABHBIX MeponpusaTuii moydebnomynpeamery«buoaorusm
BA30BbIN YPOBEHb U3YYEHUSA

1 yeTBepTH 2 4eTBepTh 3 yeTBepTh 4 yeTBEepTH rox
nepuos
MIPOBEICHUS
OLICHOYHOMU
MIPOLIEAYPbI CEHTA0pb OKTA0pB HOS0pb Jnexadpb STHBaph ¢espaib MapT arnpenb Mai WUTOT
HeJeIH HeJeIH HeJleNu HeJleNu HeJeIH HeJeIH HeJeIH HeJeIH HEJIeNH 0
eOHBIH
e wiace |1l 213lalslel7l8lol Bl L] L2122 2] §lL]L|2]2|2 2 2f 2|2 2 2| g 22333333 §
IpeaMeT glo| 1|2|3|4a|s5|6| g 7|8|9|0o|1 2 3] 4 5] 6] 7| 2| 8 9| 0| 1| 2] 3| 4|53

Cpennee od1iee 00pa3oBaHue
10 1 1 0
11 1 1 0

I'pPadpuk KOHTPOJIBHBIX MepOnNpuATHIN nNoydYedOHomMymnmpeamery«buoaormus»
YIJAYBJEHHBIA YPOBEHb U3YUEHUS

1 yeTBepTH 2 4eTBepTh 3 yeTBepTh 4 yeTBepTH rojx
HepHOJ
MPOBEAEHUS
OLICHOYHOM
IIPOLETypPbI CeHTI0ph OKTSIOpH HOSIOpB Jiekadbpb SIHBapb (bespaib MapT arpesib Mai HATOT
HEJIeIH HeJlenu HEJIeIH HeJIeIH HeJleNnn HeJIeNn HeJIeIH HeJeITH HEJIeITH 0
yaeOHEIA El 1| 1|22 |a] gla|ar|a]|2|2| 22222 2| g 2| 2| 3| 3| 3| 3|33 g
nmpesver | kace (1) 24 314\ 5161 71890 8ol o3 al5|6| 2 7|8|0]o|1| 2|3 456 7| & s8lolo|1]2]3s|als|?
CpenHee oo01iee 00pa3oBaHue
10 1 1 1 1 1 1 |2 1 1| 5
11 1 1 1 1 1 1 1 1| 4
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