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IHHOACHUTEJIBHASA 3AIINCKA

OcCHOBY MOJIX0JIOB K pa3pabOoTKe MOAETHLHON CHHXPOHU3HPOBAHHOW padoueit mporpamMmmel COO
1o OMOJIOTHH, K OTIPENIEICHUI0 00IIei cTpaTerui 00y4YeHHs, BOCIUTAHUS U Pa3BUTHS 00YyYarOIUXCs
cpenctBamu yueOHoro npeameta «buonorus» mis 10-11 kimacca Ha yriyOJI€HHOM YPOBHE COCTaBHIIH
koHuentyanbHble nojioxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IiE€JIeH, COAEpIKaHMUS,
pe3yNbTaToB 00y4YeHHs U TPeOOBAaHUMN K YPOBHIO IOJTOTOBKU BBITYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMU TMOJIOKEHUSMH MOJENIbHAs CHHXPOHU3UPOBaHHAs pabouas
nporpamma COQO ycraHaBiMBaeT o00s13aTenbHOE (MHBApUAHTHOE) MPEAMETHOE COJiepKaHue,
OTpe/ieisieT KOJIMYECTBEHHbIE U KAaUeCTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXKIOM 3Tale HU3y4deHUs
npeaMera, MpelycMaTpUBaeT TNPUHIMIIBI CTPYKTYPHPOBAHUS COACpKAHUSA; MAaET TNPUMEpPHOE
pacnpezeneHue y4eOHBIX YacoB 110 TEMAaTHYECKUM paslielaM, pEKOMEHAYeT NpPUMEPHYIO
MOCTIEIOBATEIbHOCTh ~ M3YYEHHsI OTHENBHBIX TEM Kypca C Yy4ETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JOTMKH yueOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yJalnuxcs

10-11 kmacca; maér METOAMYECKYIO WHTEPIIPETAMIO TIIeNIed W3ydeHUs MpeaMera Ha
06a30BOM/yriyOEHHOM YpOBHE: COBPEMEHHBIX IMPUOPUTETOB B CUCTEME CpPEIHEro ooOIero
00pa3oBaHMs, COAEPKATEIFHOW XapaKTEPUCTHKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM
00pa30BaTeNnpHON TPOrpaMMBbl CPETHEro 00Iero oO0pa3oBaHUs (JIUYHOCTHBIX, METANpPEIMETHBIX,
MPEIMETHBIX), OCHOBHBIX BHJOB YYEOHO-TIO3HABATEIBHOW JESITEIHLHOCTH YYEHHKA IO OCBOCHHUIO
cozep:kanus mpeamera. [1o BceM Ha3BaHHBIM MO3HUIMSAM B IPOrpaMMe COOIIIOIeHa IPEEeMCTBEHHOCTh
c pabouell mporpaMMol OCHOBHOTO oOIIero ooOpazoBaHusi mo Owosnorn (mist 5—9 Kkiaccos
00pa3oBaTeNbHBIX OpPraHU3alnii, 0a30BBI YPOBEHB).

JlaHHasi TporpaMMa SIBJISIETCS. OPHEHTHUPOM JUISI COCTaBJICHUS PAabOYMX MpPOTpPaMM, aBTOPHI
KOTOPBIX MOTYT MPEUIOKHUTh CBOM MOAXOJ K CTPYKTYPUPOBAHHUIO U MOCIEAOBATEIHLHOCTH H3yUCHUS
y4eOHOTO Marepuana, a TakKe CBOE BHJIEHHE OTHOCHUTEIBHO BO3MOXXHOCTH BbIOOpa BapHaTUBHOU
COCTaBJISIONICH collep KaHUs MTpeIMeTa JOMOIHUTEIBHO K 00s3aTeIbHON (MHBAPUAHTHON) YacTH €ro
coziep KaHusl.

KypcuBoMm B TekcTe mporpaMMbl BbIAeNeHBI dieMeHTshl Llemm m 3amaum, IlpeamerHbIx

pesynabratoB u ConepxaHus yd4eOHOTO Marepuana, KOTOPHIE MPEICTABICHBI Uil W3YYEHUS Ha
yriay0iaEHHOM ypOBHE



OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «BUOJIOTI' U51»

VYuebnblii npeamer «buonorus» B cpeqHeM oo1emM o0pa3oBaHUM 3aHUMaeT BakHoe MecTo. OH
obOecrieunBaer (GopmMupoBaHHE y OOydYalOIMIMXCA TMPEACTABICHUNH O HAYYHOM KapTHHE MHDA;
pacmmpsier 1 00001IaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTIMYUTENbHBIX NMPU3HAKAX — YPOBHEBOU
OpraHu3alil W 53BOJIOLMHU; CO3MAET YCIOBMS JUIA: IIO3HAHUS 3aKOHOB >KHUBOH IPHUPOJIBI,
¢dopmupoBanus GYHKIMOHATHHON IPaMOTHOCTH, HABBIKOB 3/I0pOBOTO M OE30M1aCHOr0 00pa3a’ku3HH,
HKOJIOTUYECKOT0 MBIIIUIEHUS, LIEHHOCTHOI'O OTHOUICHHUS K )KUBOM IPUPOJE U UEIIOBEKY.

Bonbmoe 3HaueHwe yueOHBI mnpeamer «buonorus» WMeeT TaKkKe ULl PELICHHS
BOCIIUTATENIbHBIX W Pa3BUBAIOLIMX 33434 CpejHero oouiero oOpa3oBaHus, COLMAIM3ALMUU
oOyuaromuxcs. M3ydeHue Ouonoruu Ha YriyOJEHHOM YpPOBHAX OOECHEeYMBAeT YCIOBUS IS
(GopMHpOBaHUS UHTEUIEKTYalbHbIX, KOMMYHHMKALIMOHHBIX M HH(GOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKOH KYJIbTYphI, CIOCOOCTBYET MHTETPAIH OMOJIOTHUECKUX 3HAHUH C MPEICTABICHUSIMU U3
ApYrux y4eOHbIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUU U reorpaduu. HazBaHHbIE 110JI0KEHUS O
npeJHasHauYeHUH Y4eOHOro mpeamera « buoorusy coOCTaBUIM OCHOBY IJISI OTIPENIEIICHUS TTOJIX0/I0B K
0TOOPY U CTPYKTYPUPOBAHUIO €I0 COAEPKAHU, IPEACTABICHHOIOB JaHHOM ITporpamMme.

Otbop conepxanuss ydeOHOro mnpeamera «buomorus» OCyHmIeCTBIEH C  MO3UIMNA
KYJIBTYpOCOOOpa3HOro IOJAXOZa, B COOTBETCTBUU C KOTOPBIM OOYy4Yarolluecs IOJDKHBI OCBOUTh
3HAHUSA U YMEHMsI, 3HaAUUMble JUIsl (GOPMHUpPOBaHUS OOLIEH KyJIbTYphl, ONpEACIAONe aJeKBaTHOE
MIOBEJICHHUE YEJIOBEKA B OKPYXKarolleil IpUPOAHOH cpesie, BOCTpeOOBaHHbIE B TOBCEIHEBHOMKU3HU U
[IpaKTU4ECKON JesTenbHocTH. Oco0oe MecTo B 3ITOM CUCTEME 3HAHWM 3aHUMAlOT 3JIEMEHTHI
COJZIepKaHUs, KOTOPbIE CIIy’)KaT OCHOBOM Juid (OPMHPOBAHUS MPEJICTABIECHUH O COBpPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHE MHUpPA U LIEHHOCTHBIX OpPUEHTALMSIX JMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHM3aluu OHOJIOTHYECKOr0 00pa3oBaHus.

CTpyKTypHpOBaHHE COAEPKaHUS yUeOHOTO MaTepualia B IPOrpaMMe OCYIIECTBICHO C yYETOM
IPUOPUTETHOTO 3HAYEHHUS 3HAHUH 00 OTIMYUTENbHBIX OCOOCHHOCTSX JKMBOM HpUpPOABI, O €&
YPOBHEBOI OpraHu3aliy 1 3BOJIOIUH. B COOTBETCTBUM € 3TUM B CTPYKType y4e€OHOr0 peameTa

«buonorus» BbIAEICHBI CIEAYIOUINE cOolepKaTeNbHble TMHUU: «buosorus kak Hayka. MeTobl
HayyHOro no3HaHus», «Kierka kak Ouosnorumueckas cucreMa», «OpraHu3m Kak Ouojormyeckas
cucremay, «CucreMa 1 MHOT0OOpa3ue OpraHu4ecKoro MHpa», «IBOJIOLHS KUBOW MPHPOJIBD»,

«DKOCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

VYuebublii npeamer «buosorus» Ha yriayOJlleHHOM YpOBHE Ha CTYNEHHM CpelHero oOIIero
oOpa3oBaHus 3aBepIaeT OMOJIOrHYecKoe 0Opa3oBaHuE B IIKOJE U OPUEHTUPOBAH HA pPacIIMpEHHE U
yriyOjaeHue 3HaHUM 0OyyaromMxcst O JKMBOM HpPUPOJE, OCHOBaX MOJIEKYISPHOW M KIETOYHOMH
Oouosoruu, HSMOPHOJOTMM ¥ OWOJOTHU PA3BUTHS, TEHETUKH, CEJIEKIMH, OMOTEXHOJIOTHH,
HBOJIFOLIMOHHOTO YUYEHHUS U YKOJIOTHH.

N3ydyenune yuebHoro npeamera «buonorus» Ha yriayOGIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOYYaIOLIMXCS K MOCIEIYIOLUIeMY MMOJIy4eHHIO OMOJIOTMUECKOro 00pa3oBaHMsl B By3axHu
OpraHM3alusIxX cpenHero npodeccuoHanbHOro oopasoBaHus. OCHOBY €ro COIEP)KAHUS COCTABIISET
cucreMa OMOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPHU M3YyYEHUH OOYYaIOLIUMHCS COOTBETCTBYIOLIMX
CHCTEMAaTHYEeCKHX pa3ziesioB Ouosoruu B ocHOBHOM mmikoie. B 10-11 kiacce 3TH 3HaHUS MOTYyYarOT
pasButHe. Tak, paclIupeHbl U yriIyOJaeHbl OMONIOTHYeCKHe 3HaHUS O PACTeHMSX, KUBOTHBIX, T'pHOax,
OaKkTepusax, OpraHU3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KHU3HM; JONOJHUTENIbHO BKIIIOUEHBI
OMOJIOTMYECKHE CBEJICHUS MPUKIIAJIHOTO M MOMCKOBOIO XapakTepa, KOTOPbIe MOXKHO HCIOJIb30BATh
KaK OpHUEHTHUpPHl i TMOClIeayomero BbiOopa mnpodeccuun. Bo3zmoxkHa Takke HHTErpauus
OMOJIOTUYECKUX 3HAHUNH C COOTBETCTBYIOIIMMH 3HAHHUSIMM, MOJTYYEHHBIMH OOYYAIOUIUMHCS TpU
M3Y4YeHUU (PU3UKHU, XUMUH, Feorpaguu 1 MaTeMaTHKH.

CrpykTypa mporpamMMmbl ydueOHOro mpenmMeTra «buojorus» yriayOi€HHOrO YpOBHS OTpa)kaer
CHUCTEMHO-YPOBHEBBIH M JBOJIOLMOHHBIA MOAXOAbI K wu3ydyeHUto Ouosiornd. COrlacHo UM,
U3Y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsI JKMBBIX CHUCTEM pPa3HOTO YpPOBHSA
OpraHM3alliK, HBOJIOLUU OPraHUYECKOT0 MHpa Ha 3emjie, COXpPaHEeHMsI OHOJOTrHYEeCKOro



pa3HooOpa3us ianetsl. Tak, B 10-11 kiacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOW U KIICTOYHOMN
Ouosioruu, >MOPHUOJIOTUM | OMOJOTMH  Pa3BUTUS, TEHETUKU U CENEeKIUH, OMOTEXHOJOTHU U
CUHTETHYECKON OMOJIOTHHN; aKTYaIM3UPYIOTCS 3HAHMUS OOy4alomuxcs 1o OOTaHWKE, 300JIOTHH,
aHaTOMMHU, (PU3UOJIOTHH YETOBEKa.

VYuebublii mnpeamer  «buonorus» mpu3BaH  00ECHEYUTh OCBOCHHE  OOYYaIOUIMMHUCS
OMOJIOTHYECKUX TEOPUH U 3aKOHOB, MJIEH, MPUHLUIIOB U MPABUII, JIGKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyUYHOW KapTHHBI MUPA; 3HAHUI O CTPOSHUH, MHOT00Opa3uu 1 0OCOOEHHOCTSIX KJIETKH,
OpraHusMa, MONYJISIIHUM, OWOIICHO3a, JKOCHUCTEMBI; O BBIJAIOIIMXCS HAYYHBIX JIOCTHIKCHUSX,
COBPEMEHHBIX HCCIIEIOBAaHUAX B OWOJIOTHH, NMPHUKIATHBIX acleKTax OMOJIOrMYecKHUX 3HaHui. Jlis
Pa3BUTH U MOAJIEP)KAHU HHTEpeca 00yJaromuXcs K OMOJIOTHU HApsALy CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUYECKOI0 MaTepHala B COEpKaHIUK y4eOHOro mpeamera

«buoisorus» nIperyCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTAHOBJICHUS U PAa3BUTHs TOW WIM UHOU
obyacT OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apYOEKHBIX YUYEHBIX B pELICHHE Ba)KHEHIIUX
OMOJIOTUYECKUX U HKOJIOTHUECKUX MPOOIIEM.

HEJIN U 3AJAYN U3YUYEHUA YYEBHOI'O ITPEIMETA «bHOJIOI' U51»

Hean u3yuenusi yuednoro npeamera «buosaorusi»— oBnazeHue o0y4aronMMUCs 3HAHUSIMUO
CTPYKTYpHO-(DYHKIIMOHAILHON OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra u MpHoOpeTeHue
YMEHHM HCIIOJIB30BAaTh ATH 3HAHMS: JUISI TPAMOTHBIX JEHCTBUH B OTHOIICHUU OOBEKTOB JKUBOWM
OPUPOABI M  PEUICHHS Pa3IMYHBIX OJKU3HEHHBIX MpobieM; B (GOPMHpPOBAHMM HHTEpecak
onpenenéHHol 00JIacTH  TPOPECCHOHATBHOW JCSITENLHOCTH, CBS3aHHOH C OHMOJOTHEH, WM K
BBIOOPY yueOHOT0 3aBe/IeHUS AJIsl IPOAOIKEHUSI OMOIOTHYECKOro 00pa3oBaHMUsL.

Joctuxxenne 1enu u3ydeHus ydebHoro mpeamera «buomorusi» obecrieynBaeTcs pelieHUEM
CIIEYIOIINX 3a/1a4 Ha 0a30M YpOBHE:

OCBOEHHE OOYYAIOIIUMUCS CUCTEMbl 3HAHUNW O OMOJIOTHMYECKHUX TEOPHSX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUiIaX, CIIYKAIIUX OCHOBOU JIJIsi (JOPMUPOBAHUS MPEACTABICHUH O
€CTECTBEHHO-HAYYHON KapTHHE MHpa; O METOJaX HAY4YHOTO MMO3HaHUS; CTPOCHUH, MHOI000pa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOIO YPOBHS OpTraHHW3AIMH; BBIJAIONINXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA TMO3HABATEIbHBIX, HWHTEJUICKTYAIIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MpoIlecce aHaIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN HAYYHBIX B3TJISI0B,UCH U
MOAXO0B K M3YUEHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aIINM,

CTaHOBJIEHHE Yy OOydaroumxcs oOImel KylbTypbl, (PyHKIIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE
YMEHUMN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUPA )KHUBOM MPUPO/IbI HA OCHOBAHWHU3HAHUN
U OTIBITA, TOJIYYEHHBIX MIPHU U3YyYCHUH OUOIIOTHH;

dhopmupoBaHHe y 00YJarONIUXCsl YMEHUM WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX 3HAHUN
B MPAKTUYECKON NEATEIbHOCTU 4YEJIOBEKA, Pa3BUTHUH COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEpEeKHOrO0 OTHOIICHUSI K HEW, COOIOEHUS ATUYECKUX HOPM MPU MPOBEIACHHUH
OMOJIOTMYECKHUX UCCIICIOBAHMUIA;

OCO3HaHWE IIEHHOCTH OWOJIOTHYECKUX 3HAHUN JUIsI TIOBBIIMICHUS YPOBHS JKOJOTHYECKOM
KYJIBTYpBI, 17151 OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWUM M YMEHHM B TIOBCEAHEBHOM >KM3HU [JISI OIICHKHU
MOCIIEACTBHUI CBOEGH JEATETbHOCTHU MO OTHOIIEHHUIO K OKPYKAIOIIEH cpejie, COOCTBEHHOMY 3/I0POBBIO;
o0ocHOBaHUE U coO0IeHne Mep TPO(IIIaKTHKN 3a00IeBaHUH.

Ha yriny6neHHoM ypoBHe:

03HAKOMJICHHE OOYYaIOIINXCs ¢ METOJaMH TO3HAHMS KUBOW TPHUPOIBI: HCCIEIOBATEIIHCKUMH
METOJIaMU OHMOJOTHYECKHX HayK (MOJICKYJISPHOW U KIETOYHOW OHOJOTHH, HSMOPUOIIOTHUHU U
OMOJIOTUM DPAa3BUTHS, TEHETHKH W CEJICKIUH, OWOTEXHOJOTMM U CHHTETHYECKOW OWOJIOTHH,
MAJICOHTOJIOTUH, SKOJOTHH); METOJIaMU CAMOCTOSITETLHOTO MPOBENCHUSI OUOIOTHUECKUX



UCCIICIOBAaHU B J1aboparopuu W B Mpupoje (HaOMIOJeHHE, H3MEPEHHUE, SKCIEPHMEHT,
MOJICJIUPOBAHUE);

OBNIaJICHUE  OOY4YaAIOUIMMHUCS YMEHHSIMH: CaMOCTOSATENBHO HAXOAWUTh, AaHAIM3MPOBATH
U UCHOJb30BaTh OMOJIOTMYECKYI0 MH(OPMAINIO; MOJIb30BAThCS OMOJOTHYECKOW TEPMUHOJOTHEH U
CHMBOJIMKOM; yCTaHaBJIMBaTh CBSI3b MEXIY pa3BUTHEM OMOJIOTUN M COLMATIBHO-
HSKOHOMHYECKUMH U KOJIOTMYECKHMMHU IpoOJIeMaMu YeJIOBEUECTBA; OIICHWBATh MOCIEICTBHS CBOEH
JESTEeIbHOCTH 0 OTHOLIEHHIO K OKPY)XKAIoLIeH HPUPOJHON cpene, cOOCTBEHHOMY 310POBBIO U
3I0POBBIO  OKPYXKAIOIIMX JIFOAEH; OOOCHOBBIBAaTH M  COONIONATH MEpPbI npopHIAKTUKA
MHQEKIMOHHBIX 3a00JIeBaHMM, IpaBUia IOBEAEHUS B IIPUPOJEH oOecrieueHust 0e30acHOCTH
COOCTBEHHOW >KHU3HEICATEIbHOCTH B UPE3BBIYAWHBIX CUTYAIMSIX NPUPOJHOTO M TEXHOTCHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 001aCTH OMOJIOTHY;

pa3BuUTHE y OOYYarOIIMXCsl WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HaKOMCTBAa C BBIJAIOIIMMHUCA OTKPBITHUSIMA M COBPEMEHHBIMHU MCCJIEIOBAaHUAMU B OHOJIOIHUH,
pemaeMbpIMi €10 Tpo0JeMaMHu, METOJO0JOrHeld OWOJIOTHYECKOTO HCCIICAOBAHUS; IPOBEACHUS
SKCHEPUMEHTAIbHBIX  HCCIECJAOBAaHUM, pelieHuss OWOJIOTMYECKHMX  33Jady,  MOJAEIMPOBAHUSA
OMOJIOTHYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIUTAaHHE Yy OOYYArOMIMXCSl IIEHHOCTHOTO OTHOUICHWS K JKMBOM NPHUPOJAE B ILEJIOM U K
OTIENbHBIM €€ 00BbEKTaM U SIBJIICHUSM; (POPMUPOBAHHE KOJOIMUECKON, T€HETUYECKON TPAaMOTHOCTH,
o01Ielt KyJabTYpPHI OBEICHUS B IPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpereHue OO0y4yarOIIMMUCH KOMIIETEHTHOCTH B PAalMOHAIBHOM IPUPOJOIOJIb30BaHUN
(cobmroenne MpaBWII MOBEIEHUS B TPUPOJE, OXPAHBI BHIIOB, SKOCHCTEM, OHOC(hEpPHI), COXpaHEHUH
COOCTBEHHOT'O 3J0POBBS U 3JI0POBbsSI OKpYXaroIlux Jrojeil (cobmoaeHuss Mep NpodUIaKTHKU
3a00JIeBaHUH, obecrieyeHne 0e30macHOCTH KHU3HEIEATEIILHOCTH B YPE3BbIUATHBIX
CUTyallUsX HPUPOJHOIO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OUMOJOTHYECKUX
3HaHUM U YMEHUH B IIOBCEJIHEBHOM KU3HU;

CO3/laHMe yCIOBUH i  OCO3HAHHOTO  BBIOOpPa  OOYy4arOIIMMUCS  MHIUBUAYAJIbHOU
00pa3oBaTeNbHON TPAEKTOPHH, crocoOCTByIOIIEHl  mocieayoomeMy  MpodecCHOHATbHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUU C MHAMBHIyalIbHBIMU HHTEPECAMHU U MOTPEOHOCTAMHU PErHoHa.

MECTO YYEBHOI'O IIPEJJIMETA «bHOJIOT'USI»B YYEBHOM IIJIAHE

B cucreme cpeanero o6mero oOpa3zoBanusi «buonorusi», mzydaemass Ha 0a30BOM YpOBHE,
IpHU3HaHA 00s3aTENIbHBIM YY€OHBIM MPEAMETOM, BXOSAIIMM B COCTaB MPEIMETHOM 00s1acTH

«EctecTBeHHBIE HAYKN». YUEOHBIM IJIAaHOM Ha € u3yueHue oTBesieHo 70 yueOHbIX 4acoB, 1o 1
yacy B Hezenmo B 10 knmacce. B TemartndyeckoMm IUIaHHPOBAaHUM yKa3aH pe3epB yuyeOHOro BpPEeMEHH,
KOTOpPO€ PEKOMEHYETCs JUIsl peajn3allii aBTOPCKUX MOAXO0/I0B 110 UCIOJB30BaHUIO pa3HOOOpa3HBIX
¢dopm opranuzanuu yuyeOHOro mporecca.

VY4eOubiii mnpeamer «buonorus» yriyon€HHOTO YPOBHS HM3y4eHUS BXOJUT B COCTaB
npeaMmeTHoil oOnactu  «EcrecTBeHHble Hayku». Ero wu3ydeHune mnpeaycMOTpeHO B Kiaccax
€CTECTBEHHO-HAYYHOI0  MHpoduis, Harpumep XUMHYECKHX, XUMHKO-OHOIOTUIECKUX U
MEIULMHCKUX. B 3THX Kiaccax M3yueHHe AAHHOTO MpeaMeTa MpeayCMOTPEeHO B 00béMe yueOHOU
Harpy3ku He MeHee 3 1 B Hezenro B 10-11kmacce (o 102 4 B rox).

OT10o0p opraHM3allMOHHBIX (OPM, METOJIOB U CPEJCTB OOyUEHHMsSI OMOJIOTUU OCYIIECTBIISETCSC
y4€TOM CHEeUM(PHUKUA €ro COJAEp)KaHWS M HANpPaBICHHOCTH Ha MPOAOIKEHHE OMOJIOTHYECKOro
00pa3oBaHMs B OpPraHU3ALUAX CPEIHETO MPO(PECCHOHATBLHOTO U BBICILIET0 00pa30oBaHuUsI.

OO0s13aTeNIbHBIM  YCIIOBUEM TpU OO0y4eHMHM OHOJOTMM Ha YIriyOJIEHHOM YpOBHE SIBISETCS
npoBeieHue JTabOpaTOpHBIX M MpakTWdeckux  pabor. Takke  ydacTHe  OOYyYarOLIUXCSB
BBITIOJTHEHUH MPOEKTHBIX M y4eOHO-HCCIEA0BATEIbCKUX pabOT, TeMaTHKa KOTOPBIX OMpeeseTcs
yYUTEJIeM  HAa  OCHOBE  HUMEIOIIMXCS  MaTepHaJbHO-TEXHHUYECKHMX  PECYpPCOB U MECTHBIX
MIPUPOJHBIX YCIOBHM.



B TemaTmdeckoM MIIAaHUPOBAHWUU I KaXIOTO Kilacca MPEIroiaraercs pe3epB ydeOHOro
BpemeHu. Ha 6a30BoM ypoBHE €ro peKOMEHYeTCsl MCIIOJb30BaTh I TIOBTOPEHUS M 3aKpPEIUICHUS
Marepuana, a Takke pedaexkcun. Ha yrimybieHHOM ypoBHE JUIsl POBEAEHUS 000O0IIAIONUX YPOKOB,
3aIUThI 00YJaIOIUMUCS TPOSKTHBIX U y4eOHO-MCCIIEA0BATEIHCKUX PadoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O ITPEJIMETA «bUOJIOI'US»

Cormacho ®I'OC COO, ycranaBnuBarOTcs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4JaloImMMUCS IPOTPaMM CpexHero oO0Imero oOpa3oBaHUs: JMYHOCTHBIE, METAalpEeIMETHBIC H
MMpCAMCTHBIC.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX pE3ylbTaTOB OCBOECHMsS npeamera «buonorus» BbIIEIECHBI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHME OOYYAOIIMMUCS POCCUMCKON TPaKIaHCKOW HMIEHTUYHOCTH
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTU U CAMOOIPEAEIECHNI0; HAIMYME MOTHUBALUU K
00y4eHHIO OWOJIOTHH; IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKIECHHH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEH M UCTOPUUECKUX TPAIUIUN Pa3BUTHUSL OMOJIOrMUECKOTO 3HAHUS; TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOACTBOBATHCS B CBOCH JESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMH
yCTaHOBKAMHU, TPUCYIIMMHU CHCTeMe OWOJIOTMYECKOTO O00pa3oBaHus; HAIWYHE MPABOCO3HAHUS
9KOJIOTMYECKOH KYJIBTYphl, CIOCOOHOCTU CTABUTDH LIETU U CTPOUTH KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOSHHSI MpeaAMeTa «BHOTOrHs» TOCTUTAIOTCS B €IUHCTBE Y4eOHOU
U BOCIUTATEIbHOM  JEATEIBbHOCTH B  COOTBETCTBUUM C  TPAAULUOHHBIMH  POCCUHCKUMH
COLIMOKYJIBTYPHBIMH, HCTOPUYECKMMH M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPHUHATBIMM B
oOmiecTBe MpaBWJIaMd U HOPMAaMHM TMOBEACHHUS U CIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS W CaMOPA3BUTHs, Pa3BUTUSA BHYTPEHHEH MO3UMLUM JIMYHOCTH, NATPUOTU3MA H
YBaXXEHUSI K 3aKOHY U IMPABOIOPSAKY, YEIOBEKY TpyJda M CTaplieMy IOKOJEHUIO, B3aUMHOIO
yBaKeHUsI, OEpPEKHOT0 OTHOLICHUS K KYJbTYpPHOMY HACJIEIWI0 M TPAAUIMSIM MHOTOHALMOHAIBHOTO
Hapoza Poccuiickoit denepannu, NpUPOAE U OKPYKAIOLLIEH Cpele.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHHUS y4yeOHOro mnpeamera «buonorus» DOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOI IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSM POCCHUICKOr0 OOIIECTBa, pacIIMpEeHHEe >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTH B IIPOLIECCE PEANM3ALMA OCHOBHBIX HAIPABICHUN BOCIUTATEIbHOU
JEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1. I'paikpanckoro BoCnuTaHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUU OOYYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYUOHMOHHBIX TIIpaB H O6$ISaHHOCTeI>'I, YBAXCHHUEC 3aKOHa H
MPABOIOPSIIKA; TOTOBHOCTh K COBMECTHOW TBOPYECKOH MAEATEIHHOCTH TPH CO3JaHUHM YYeOHBIX
IMPOCKTOB, PCIICHHUU yqe6Hr,1x n II03HAaBaTCJIbHBIX 3aj1a4, BBIITOJIHEHUHN OHMOJIOTMYECKHX
9KCIIEPUMEHTOB; CIIOCOOHOCTh OMPEEISITh COOCTBEHHYIO IMO3UIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM

KHU3HU U OOBSICHATSH e€;

YMCHHUEC YYUTBIBATH B CBOUX HGﬁCTBI/IHX HCO6X0}II/IMOCTI) KOHCTPYKTHUBHOTI'O B3aPIMO)IeI>'ICTBPI${
MONEH ¢ pasHbIMH YOSKICHHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH U COIMATBHBIM TIOJIOKEHUEM;
T'OTOBHOCTB K COTPYAHUYCCTBY B mnmponecce COBMECTHOTI'O BBITTOJIHEHU L y‘—Ie6HI)IX,

I03HABATEJIBHBIX M HCCIENOBATENbCKUX 3aJ1ad, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHHIO



OIMIOHEHTOB MPU OOCYKJICHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPKAHMS;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH.

2. IIaTpuoTHYECKOro0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUUCKON TPakJaHCKON HICHTHUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepes PoauHoOM, ropaocTu 3a CBOM Kpai, CBOO Ponuny,
CBOH SI3bIK U KYJbTYpPY, IIPOILLJIOE U HACTOSIIEE MHOIOHAIMOHAILHOIO HapoJa Poccun; neHHOCTHOE
OTHOIIIEHUE K IMPUPOAHOMY HACIEIUIO M MaMATHUKAM HOPUPOJBI; AOCTHKEHUAM

Poccuu B Hayke, HCKycCTBE, ClIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTH OIIGHWBATh BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3HA4Y€HHUs OMOJIOTUU B MMO3HAHUU 3aKOHOB IIPUPOJIbI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO
o0111eCTBA;

uaeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
erocyanoy.

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX IEHHOCTEW POCCHUIICKOr0 HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMIO M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HAHME JITYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OY/IYIIIETO;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POAMUTENISM, CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBHUU C TPAAUIUAMH Hapo10B Poccum.

4, ICTEeTUYECKOro BOCIIMTAHHSA:

3CTETUYECKOE OTHOLIEHHE K MHUpY, BKJIIOYas 3CTETHKY OblTa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHUN;

ITOHMMAaHHE HYMOLMOHAJIEHOTO BO3/I€HCTBHUS )KUBOW IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPa)KEHHIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICEHUE TNPOSIBIATH KaueCcTBa
TBOPUYECKOH JINYHOCTH.

5. du3n4ecKoro BOCHUTAHUS:

MOHMMAaHUE W peanu3alusi 370pOoBOTO U Oe3omacHoro obOpasa KU3HHU (3A0POBOE THUTAHUE,
COOJIFOJICHHE TUTMEHHUYECKUX MpPaBUI M HOPM, COAJaHCUPOBAHHBIM PEXHUM 3aHIATUH M OTAbIXA,
peryinspHas puznyeckas akTUBHOCTh), O€pEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

MMOHWMAaHKE IEHHOCTH TPABWJI HHUBHIYaJIbHOTO U KOJJICKTHBHOTO OE30MaCHOTO MOBEICHHS B
CUTYalLlUsAX, YTPOXKAIOUIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHME TOCIEJICTBHA W HENPHUATHS BPEIHBIX TPUBBIYEK (YIOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KYpEHHS).

6. TpynoBoro BocniuTaHusi:

TOTOBHOCTb K TPY/Y, OCO3HAHUE LIECHHOCTH MacTepCTBa, TPYAOII00UE;

TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTWYECKOM M COIMATIbHOM HANpaBIIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITTOIHATEH TAKYIO JIEATEITLHOCTH;

WHTEpPEC K pa3iuuHbM cdepaM NpoecCHOHANBHON MesATENbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BHIOOp OyayIIel MpoecCuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO HA TPOTSKEHUH BCEH KHU3HU.



7. IKOJOrHYeCKOro BOCIIUTAHNSA:

IKOJIOTHYECKHU IIeJIECO00pPa3HOe OTHOLICHHE K NMPUpPOJe KaK MCTOYHUKY JKH3HUM Ha 3emie,
OCHOBEeE CyIIeCTBOBAHHS,

MOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYyJIbTYpbl: IPUOOPETEHHE OIbITa IUIAHUPOBAHUS
HOCTYITKOBH OLICHKU UX BO3MOXKHBIX MOCJICICTBUIL [UIsl OKPYIKAIOILEH CPEIIbl;

OCO3HaHHWE TIJIO0ATBHOIO XapakTepa »SKOJOTMYECKHX TMpoOJeM W TyTed UX peLICHUS;
CIIOCOOHOCTh MCHOJIB30BaTh MPUOOpPETaeMbIe MPH W3YyYCHHH OMOJIOTUY 3HAHHS U YMEHUS IIpH

peLICHUU TPOOJIeM, CBSA3aHHBIX C palMOHAJIbHBIM IPHPOAOIOIB30BaHUEM (COOIIOACHUE
HpaBwJI HOBEICHUS B NIPUPOJIC, HATIPABJICHHBIX HA COXPAHCHUE PABHOBECHS B DKOCHCTEMAX, OXPaHy
BUJIOB, SKOCcHCTEM, Onochepsl);

aKTUBHOE HEINPUATHE NCHCTBUIA, MPUHOCSIIIMX BPE OKPYKAIOIIEH MPUPOJHON Cpese, yMEHHE
IMPOrHO3UPOBATH H€6HaFOHpI/ISITHBI€ 9KOJIOTMYCCKHUE TOCICACTBUA MPCANPUHUMACMbBIX HeﬁCTBHﬁ n
HpPeIOTBPAILATh HX;

HaJIMYUEC PA3BUTOIO ISKOJOIMYCCKOro  MBIIJICHUA, 9KOJIOTHYESCKOM KYyJIbTYpPbI, OIIbITA
JEATEIbHOCTH  JKOJIOTMYECKOH  HANpaBJICHHOCTH, yMEHHS  PYKOBOJCTBOBAaThCS HMH B
HO3HaBaTeJII:HOfI, KOMMYHHKaTI/IBHOﬁ u COIII/IaJH)HOI\/JI IMPAKTUKEC, TOTOBHOCTH K Y4YaCTUIO B
HPAKTUIECKOHN IEeSATeIbHOCTH YKOJIOTHYECKON HAPABICHHOCTH.

8. IleHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYP, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM KYyJIbTYpbl Kak CpPEICTBAa B3aMMOJIECHCTBHS
MEXIYJIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHUE CHeNU(PUKUA OWOJIOTUM KaK HAyKd, OCO3HaHWsI e€ poiau B (POPMUPOBAHUHU
paIMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEACTABICHUS 00 OKpPYXKaroIlem
MHUpE KaK O €JUHCTBE IIPUPO/Ibl, YEIOBEKA U OOIIECTBA, B IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEN U
pelIeHny TpodiieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCT, B 3HAUMMOCTH OHMOJOTMHM JUIsl COBPEMEHHOM IMBUIM3ALUM: OOECTIeueHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI; CO3/IaHHWE TEPCHEKTUBHBIX OWOTEXHOJIOTUN, CIIOCOOHBIX
pelaTh pecypcHble MpoOJieMbl Pa3BUTHS YEIOBEYECTBA; MOWCKA MyTeH BbIXOJAa U3 TIJI00aNbHBIX
AKOJIOTMUECKUX TMpobiaeM u obecriedeHHs mepexoja K YCTOWYMBOMY Pa3BUTHIO, PALUOHAILHOMY
WCIIOJIB30BAHUIO MIPUPOIHBIX PECYPCOB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOBKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOTHYECKHX 3HAHWUW B IIENSAX TOBBIIICHUs OOIIei
KYJIbTypbl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, KaK COCTaBHOM YacTh (PyHKIIMOHATHHOU
IPaMOTHOCTH 00ydJaromuxcs, GopMUPYEeMOU MPH U3yU4eHUU OUOJIOTHH;

IIOHMMAHUE CYIIHOCTH METOJOB IIO3HAHUsA, MCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJy4yaeMble 3HaHMS JJIs aHaluu3a M OOBSICHEHUS SIBICHUMN
OKpY)XKaIOIIer0 MHpa M TMPOUCXONANMX B HEM U3MEHEHUH; yMEHHEe [enaTb OOOCHOBAaHHBIE
3aKJIIOYEHHUs HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LETbI0 TMOJYYSHHS TOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh OMOIOrMUECKHEe 3HAHUS ISl peLIeHHs TpooJieM B
peaNbHbBIX KU3HEHHBIX CUTYaLUIX;

OCO3HaHUE IIEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYI U
HCCIIEIOBATENBCKYIO IEATEIbHOCTh UHANBHUIYAJIbHO U B TPYIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIONIYYEHHUIO HOBBIX 3HAHUM 1O OHOIOTMM B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTAMHU.

B npomnecce noctukeHuss TUYHOCTHBIX PE3YJIbTATOB OCBOEHHS OOYYaIOIIMMUCS MPOTpamMMBbl
cpenHero  oOmiero oOpa3oBaHHsl y OOYYArOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN



MHTEIUIEKT, PeINoaralonmi chopMHUPOBAHHOCTS!

CaMOCO3HaHUsI, BKJIIOYAIONIETO CIIOCOOHOCTh TOHHUMATh CBOE 3MOIIMOHAIBLHOE COCTOSIHHE,
BHJICTbHAPABJICHHS Pa3BUTHS COOCTBEHHOM 3MOITMOHAIBHOU cepbl, ObITh YBEPEHHBIM B CEO€;

CaMOPETyJIMPOBaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJCHUE, CIIOCOOHOCTH aJalTHPOBAThCS K OMOIMOHAILHBIM H3MEHEHUSM M IPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMJICHHE K JIOCTHKCHUIO IWEIM M YCIIeXy,
ONTUMH3M,HHULIUATUBHOCTb, YMEHUE JICHCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOXKHOCTEH;

OMITATUH, BKJIIOYAMOIIEH CIIOCOOHOCTh TIOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBaTh €ro TPU  OCYIIECTBICHWHM KOMMYHUKAIlMM, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKMBAHUIO; COLMAIBHBIX HABBIKOB, BKIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOJIbMH,

3a00TUTHCS, TIPOSIBIIAT HHTEPEC M Pa3peiaTh KOHMOIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yJbTaTbl OCBOEHMsI y4deOHOro mnpenMera «buosorus» BKIIIOYAIOT:
3HaYMMble s (QOPMHUPOBAHUS  MHUPOBO33pEHHS  OOydamoIUXcs  MEXKAMCUUIUIMHApHBIE
(MexXIpenMeTHbIE) OOIIEHayUHbIe MOHATHS, OTPa)Karollue LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cneun(uKy METOJOB I03HAHMsS, HCHONb3YyeMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, 3HEprus,
SIBJIGHUE, MPOIIECC, CUCTEMA, Hay4HbIN (aKT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCclieIoBaHKe, HaOI0IeHne, U3MEpEeHHe, SKCIIEPUMEHT U JIp.); YHUBEpCaJbHbIC yyeOHbIe NecTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, pETYJSATHBHBIE), obOecreuynBaomme (HOpMUPOBAHHE
(YHKLIMOHAIBHOM TIPaMOTHOCTHM M COLMAJIbHOM KOMIETEHIMH OOy4aroIMXcs; CHOCOOHOCTh
00y4aroImuxcss MCIOIb30BATh OCBOCHHBIC MEXKIUCIMIUITMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJbHbIC YueOHbIE IEHCTBHSI B [I03HABATEIBHOM M COLIMATIBHOM MTPAKTHKE.

MertamnpeaMeTHbIe pe3yabTaThl OCBOEHUS IPOrPaMMBbl CPEIHEro 0011ero 00pa3oBaHus JOJKHBI
OTpaXkaTh:

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘Ie6HLIMI/I MO3HABATEIbHBIMH ACHCTBUSIMU:

1) 0a30BbI€ JIOTMYCCKHE JICHCTBUA:
CaMOCTOSTENIFHO ~ (DOPMYJIMPOBATH W  aKTyalM3MpPOBaTh MPOOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHWUW 3HAHWKA TPUEMBI JIOTHUECKOTO MBIIIICHHS (aHAN3a, CHHTE3a,
CpaBHEHHUS, Kiaccuukauu, 00001IeHNs), PaCKPBIBATh CMBICI OMOJIOTHYECKUX MOHATUHN (BBIACTATH
WX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTHUMHU ITOHSATUSIMH );

OTpEeAENATh IIeNd JAEATeTbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU UX JOCTHIKCHHUS,
COOTHOCHUTH PE3yJIbTaTHI JICITSILHOCTH C TIOCTABICHHBIMU IICIISIMU;

HCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS Ui OOBsICHEHHsI (DaKTOB U SIBJICHU >KMBOW MPUPOJIBL;
CTPOUTH JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, ISAYKTHBHBIC, IO aHAJIOTHUH), BBISBIISTH

3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYITHUPOBATH BHIBOIBI U
3aKJIFOYEHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CpPEICTBA JJsl TPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHWH B HM3y4aeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKkKe MPOTHBOPEUYUN pa3zHOro poja,
BBISIBJICHHBIX B PA3ITUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

paspabarhiBaTh IMJaH PEHICHHUS MPOOJIEMBbI ¢ YUETOM aHaIn3a MMEIOIIMXCS MATepUANbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCHUTh KOPPEKTHUBBEI B JIEATCIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YJIBTATOB IIEISIM,
OLICHUBATbPUCKU TIOCIEICTBUMA NESTEILHOCTH;

KOOPJIUHUPOBATh W  BBINOJHATH PabOTy B YCIOBUAX pPEATbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX MTPOOIIeM;



2) 0a30BbIC HCCIEA0BATEIHCKUE ICHCTBUS:

BJIQJICTh HAaBBIKAMH Y4YeOHO-MCCIIEIOBATEIbCKOW W TIPOCKTHON JEATEIIbHOCTH, HaBBIKAMH
paspenieHuss mpooeM; CIOCOOHOCTEIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITIOMCKY METOOB
pEIIeHUs TPAKTUYECKHX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIOJb30BAaTh Pa3iMYHbIC BHUJABI JCSITEIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAIHA, MPEOOPa30BaHUI0O W TMPUMEHCHHIO B YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3JIaHMH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(¢bopMUpOBAaTh HAYYHBI TUIN MBIIUICHUS, BIAJACTh HAyYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH
MOHATHUSIMU U METOJAMHU;

CTaBUTh W (HOPMYIHUPOBATH COOCTBCHHBIC 3a/adyll B O0Opa30BaTEILHON JCSATEILHOCTH H
KU3HCHHBIX CHTYaIlUsX;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBS3H M aKTYAITH3UPOBATh 3371a9y, BBIIBUTATh TUTIOTE3Y €&
peleH sI, HAXOJUTh apTyMEHTHI JUIS JI0OKa3aTelbCTBA CBOMX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJ/I€ PEUICHUS 33[]a4d Pe3yIbTaThl, KPUTUICCKH OIICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MECHCHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;,

OCYIIECTBIISITh IEJICHAIPABICHHBIA TOMCK IEPEeHOCa CPEICTB W CIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh  IEPCHOCHTh  3HAHWs B  ITIO3HABAaTCIIbHYIO W  MPAKTHYECKyH  o0iactu
KHU3HEICATCILHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, IPE/IaraTh OPUTHHAIBHBIC TIOAXOJIbI H PEIICHUS; CTABUTh MTPOOIEMBI
M3a/1a4u, JOIYCKAIONINE alIbTEPHATUBHBIC PEIICHHUS,

3) JEHCTBUS 110 paboTe ¢ HHPOPMAITUCH:

OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHKAX HHPopMaIMK (TeKcTe y4eOHOro mocoous,
HAYYHO- TIOMYJSIPHOM JIMTEpaType, OMOJOTMYECKHX CJOBapsX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VIHTepHeTe), aHANIM3UpPOBaTh MH(OPMAIMIO PA3TUYHBIX BHUIOB U (GopM
MIPEJICTaBIICHNS, KPUTUIECKH OIIEHUBATH €€ JIOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(dbopMyIMpOBaTh 3aMpochl M TNPUMEHATh pa3JIMYHbIe METOJbl INpPU TOUCKE U O0TOOpe
Oounosornueckoi nHopmaluu, HeoOX0AUMOM ISl BBIMTOTHEHUST YUeOHBIX 3a/1a4;

IpUoOpeTaTh OMBIT HCMOJb30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIOJIb30BAHHS PA3IMYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMabHYIO  (opMy MpejacTaBieHUS  OHUOJIIOTHYECKOI
nH(popManuu(cxembl, rpaQuKy, 1uarpaMMbl, TaOJUIbI, PUCYHKU U JIp.);

HCIIOJIb30BAaTh HAy4yHBIM #A3BIK B KauyecTBE CpeACTBA Mpu paboTe ¢ OHOJIOrH4YecKon
uHpopMaluel: MpUMEHATh XUMHUYECKUe, (u3nyeckue M MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIOJB30BaTh M  MpeoOpa3oBhIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

BJIaJIeTh HAaBBIKAMU PACIO3HABAHUS U 3aLIUTHI HH(POpMaIuK, MHGOPMAIIMOHHON O€30M1aCHOCTH
JUYHOCTH.

OBHa}IeHI/Ie YHHUBCPCATIbHBIMU KOMMYHUKATUBHBIMU }IeﬁCTBHHMHI

1) oOIIeHue:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX c(epax JKU3HU; aKTHBHO YYaCTBOBATH B JHAJIOTE WJIH
JMCKYCCHH TI0 CYIIIECTBY 00CYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEIILHO BBIMIOJHEHHS TIpeyiaracMoi 3aJlaud, YYUThIBATH HMHTEPECHl U COTJIACOBAHHOCTH
MO3UIUHI IPYrUX YYaCTHUKOB JHaIora WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHbIE CPEACTBA OOIIECHHUS, MOHMMATh 3HAYEHHE COIMATbHBIX 3HAKOB,
MMpEaANOCbIIOK BO3HHKHOBCHHSA KOH(l).]'II/IKTHI)IX CI/ITyaHI/II\/'I; YMETh CMATYaTh KOH(i)J'IHKTI)I U BECTU
MEPErOBOPBI;



BIIQJIETh Pa3IMYHBIMU CIIOCOOAMH OOIICHUS U B3aUMOJICHCTBUS; TOHUMATh HAMEPEHHUS APYTUX
TMONEH, TPOSBIATH YBAXKHUTEIHLHOE OTHOIIEHHWE K COOSCEHMKY H B KOPPeKTHOW (opme
(bopMyIUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJb30BAaHUEM SI3bIKOBBIX CPEJICTB;

2) COBMECTHAS JICITEITLHOCTD:

MOHMMAaTh W HCIIOJBb30BaTh IMPEUMYIIECTBA KOMAHJHOW W HMHIMBHUIYaJbHOH pabOTHI mpu
pereHNONOTIOTHYECKOM MPOOIeMBbI, 000CHOBBIBATh HEOOXOAUMOCTh TIPUMEHEHHUS TPYIIOBBIX (HhopM
B3aUMOJICHCTBHUS TP PELICHUH YIeOHOW 3a/1a4H;

BBIOMPATh TEMATUKy M METOABI COBMECTHBIX JEHCTBHHA C Y4E€TOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Kayk/I0TO WIEHA KOJJICKTHBA;

NPUHUMATDH IIETTM COBMECTHOM IESATEIBbHOCTH, OPraHU30BhIBAaTh M KOOPAMHHPOBATH JIEHCTBUA
10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBHUN, paclipeessITh PO C YUETOM MHEHUH Y4aCTHUKOB,
00CyXI1aTh Pe3yJbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIJA W KAXKIOTO y4acTHHUKA KOMAH[bI B OOLIMI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

mpe/uiaraTb HOBBIE TIPOEKTHI, OICHWBATH HWAEU C TIO3WIWK HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMYHBIX CHUTYAIUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIATUBHBIM.

OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU PETYJIIITUBHBIMU HeﬁCTBHHMHI

1) CaMOOpTraHU3aIHS:

HCIIOJIL30BaTh OMOJIOTHYECKHUE 3HAHUS JUIA BBISABJICHUA HpO6JIeM " X pCUICHUA B JXM3HCHHBIX
U y4eOHBIX CUTYAIHsX;

BI)I6I/IpaTB Ha OCHOBE OHMOJIOTMYECKHX 3HAHHUM OCJIICBBIC M CMBICJIOBBIC YCTAHOBKHM B CBOHUX
JEHCTBUAX W MOCTYNKAX [0 OTHOUICHHUIO K JKMBOM MHPHPOJE, CBOEMY 3/0POBBI0 U 370POBBIO
OKPYKaroIIHX;

CaMOCTOSITENIbHO ~OCYLICCTBJIATh [O3HABATENIBHYIO JACATEIbHOCTh, BBISBIATH IPOOIIEMBI,
CTaBUTh U (POpMyTHUpOBaTH COOCTBEHHBIE 33/1aud B 00pa30BaTEIIbHON NEATETbHOCTH U JKU3HEHHBIX
CUTYaIHsX;

CaMOCTOSITENIHO COCTaBIISITh IUTaH PEIICHUS MPOOJIEeMbI ¢ YY4ETOM HMMEOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUH;

AaBaTb OLICHKY HOBBIM CHUTYAllHUAM,

pacimpsaTb paMKU yqe6Hor0 npeaMeTa Ha OCHOBEC JIMYHBIX HpeI[HOLITeHI/II\/’I;

JieNlaTh  OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaThb OTBETCTBEHHOCTH 3a
pellIeHHE; OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHMIO M TMPOSBICHHUIO IIMPOKOW SPYAMIIMM B Pa3HbIX 00JACTIX
3HAHU, TOCTOSHHO TOBBIIATH CBOW 00Pa30BATENbHBIN U KYIbTYPHBIN YPOBEHD;

2) CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHTyallsiM, BHOCUTb KOPPEKTHBBI B JIEATEIIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LETIAM;

BJIa/IETh HaBBIKAMHU IMO3HABATEIbHOU peQUIeKCMH KaK OCO3HAHHUS COBEpUIAeMbIX JEUCTBUU U
MBICIUTENIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHMMU; MCIIOJIB30BaTh MPUEMBI peQIIeKCUU IS
OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHMS 10 UX CHIXKECHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTHI IPYTHUX [IPH AHAJIN3€E PE3YyJIbTaTOB JESITEIbHOCTH;

3) MPUHATHE ce0st U IPYTHX:
NPUHUMATh ce0s1, MOHUMasi CBOM HETOCTATKH U JOCTOMHCTBA,



IIPUHUMATh MOTHUBBI W apryMEHTBl JpPYIMX IIpM aHajau3e pe3yiabTaToB
JesTeIbHOCTH;IPU3HABATh CBOE MPABO U MPABO IPYTUX HA OUIHOKH;
pa3BUBaATh CIOCOOHOCTh MOHUMATh MHP C IO3HLIUHU IPYTOTO YellOBeKa.

INPEJAMETHBIE PE3YJbTATbBI HA BA3OBOM YPOBHE

[Ipenmernsie pe3ynabTaThl ocBoeHus: mnporpammbl COO mo Ouonormu Ha 0a30BOM ypOBHE
BKJIIOUAlOT crenuduyeckue aus yueOHOro mpenmera «buonorus» HaydHble 3HAHHSA, YMEHHA H
CTOCOOBI EHCTBUI 110 OCBOCHHIO, HHTEPIIPETALIUN U IPe0Opa30BaHUI0 3HAHUM, BUABI ACATEIBHOCTH
0 TIOJTYYEHHIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAaHUW B PA3IMYHbBIX YYEOHBIX CUTYalUsX, a TAKKE B
peanbHBIX )KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX ¢ OMojorueid. B mporpamme npeaMeTHbIe pe3yabTaThl
IPEICTaBIICHBI 110 TO1aM 00yUCHHS.

10 kaace

[IpenMeTHBIE pe3yapTaThl OCBOEHUS yUEeOHOro npeameTa «bronorus» 10KHbI OTpaXaTh:

1) chopMHPOBAaHHOCTh 3HAHUK O MECTe M POJIM OHOJIOTHM B CHUCTEME HAyYHOTO 3HAHHSI
€CTeCTBEHHBIX HayK, B (POPMHUPOBaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa M
HAyYHOTO MHPOBO33PEHHUS; O BKIIAJE POCCUMCKUX M 3apyOexHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
O6uonoruy; QyHKIMOHAIBHON TPAMOTHOCTH YelIOBEKa JJIs PEIICHUS KU3HEHHBIX 33/1a4; B MO3HAHUU
3aKOHOB IPUPOJIbI U PELIEHUH MTPOOJIEM PallMOHAIBHOIO IPUPOIONOIB30BAHUS; O BKIIAAE POCCUNCKUX
Y 3apyOE)KHBIX YUYEHBIX B Pa3BUTUE OUOJIOTHH;

2) YMCHHUE PacKpbIBaTh COJCpIKAHHE OMOJOTMYECKUX TEPMHHOB U TOHSTHIL: KH3Hb, KIICTKA,
opranusM; mMetadoiau3M (0OOMEH BEUIECTB M MPEBPAIICHUE SHEPTUH), TOMEOCTa3 (CaMOpPEryJIsIusi),
YpPOBHEBAsi OPraHU3alUs )KUBBIX CUCTEM, CAMOBOCIIPOM3BEIeHUE (PETIPOIYKIINS ), HACTIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE; BJIAJECHUE CUCTEMON OMOJOTMYECKUX 3HAHUMU, KOTOPAsl BKIIOYAET:
ounosornueckue teopuu (kierounas teopus T. [lIBanna, M. Illneiinena, P. Bupxopa; xpomocoMHas
Teopust HacnenacTBeHHocTu T. Moprana); yuenust (H. U. BaBunoBa — o nenTpax mHoroo0pasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI); 3aKOHBI (€AMHOOOpa3Hsi MOTOMKOB IEPBOrO MOKOJIECHUS,
paclilerIeHtsl, YUCTOThl FraMeT, He3aBUCUMOro HacienoBanus ['. Menens; roMojaorn4eckix psaoB B
HacJencTBeHHoW n3mMenunBoctr H.M.BaBunosa); mpuHIUMIB! (KOMILIEMEHTAPHOCTH ),

ONpeesATh TPAHULIBI UX TPUMEHUMOCTH K ’KMBBIM CHCTEMAaM;

3) yMeHHe BJIaJieTh METO/IaMi HAy9YHOTO TIO3HAHUS B OMOJIOTUU: HAOJIOICHHE U OTTMCAHHE KHUBBIX
CHCTEM, IMPOLIECCOB M SBJICHUH; OpraHu3alys M NpoBeleHHEe OHOJIOTHYECKOro H3KCIEePHUMEHTa,
BBI/IBH)KEHUE TUIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEX]ly UCCIIETyEMbIMU BETUYMHAMU, OOBSCHEHNE
MOJIYYE€HHBIX pPe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX OHSITHUIA, TEOPHI U 3aKOHOB;

yYMEHHE JeJaThb BbIBOJIbI HAa OCHOBAaHUHU IOJIyUEHHBIX pPE3yJbTaTOB; BIAJCHHE OCHOBHBIMU
METOAaMU HayYHOTO TMO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKUX HCCIETOBAaHUIX KUBBIX OOBEKTOB
(ommcanue, u3MepeHue, HabI0IeHNE, IKCTIEPUMEHT);

4) yMeHHE BBIJCTSATH CYNIECTBCHHBIC MPU3HAKH BHPYCOB, KJIETOK MPOKApPUOT U 3YKApPHOT;
OJITHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH MPOLIECCOB: OOMEHa BELIECTB M
IpeBpallieHus] SHEPruu B KIETKe, (POTOCHMHTE3a, IUIACTHMYECKOTO0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Meil03a, OIJIOJOTBOPEHUS, DPA3MHOXKEHUS, WHAMBHAYaJbHOTO pa3BUTHUS
opraHuzMa (OHTOT€He3); aBTOTPO(HOTO M TeTepOTPOPHOro TUIIOB MHUTaHHs, (OTOCHHTE3A,
ramMeToreHesa, SMOpHoreHe3a, NOCTAMOPUOHAIBHOTO Pa3BUTHS, B3aUMOJIEHCTBUS T€HOB, T€TEPO3HCA;
HCKYCCTBEHHOT'O 0TOOPA;

5) yMeHHE yCTaHaBJIMBaTh B3aMMOCBS3M MEXIY OpraHOMIAMH KJICTKH W UX (QYHKIUSIMH,
CTPOCHHEM KIJIETOK Pa3HBIX TKaHEeW W WX (YHKIUSIMHU; MEKIYy OpraHaMH U CHUCTEMaMH OPTaHOB Y
pacTeHuM, )KUBOTHBIX M YEJIOBEKa U MX (DYHKIIMSIMU; MEXKIYy CUCTEMaMH OPTaHOB U WX (PYHKIUSIMH,
MEXIy dTarnaMu oOMeHa BEIIeCTB; ATalmaMy KJIETOYHOTO IUKIIA M KU3HEHHBIX [UKIOB OPTaHU3MOB;
sTanamMu SMOPHOHAIBHOTO Pa3BUTHS; TEHOTUIIOM U (DEHOTUIIOM,




(deHoTUNOM U (hakTopaMH cpelibl OOUTaHUS;

6) yMEeHHE BBIABJIATH OTJIMYUTEIbHBIC MPHU3HAKK KHMBBIX CHCTEM, B TOM 4YHCJIE PACTCHHH,
KUBOTHBIX U YEJIOBEKa;

7) YMEHHUE WCIOIB30BATh COOTBETCTBYIOIIUE APIyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

8) yMeHHE NPUMEHATH IOJyYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKHX IMPOIECCOB U
SBJIGHUH, A IPUHATUSA MPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM >KM3HU C IENbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3/10POBBSI M 370POBbsI OKPYKAIOIIMX JIIO/IEH, COOIIOICHNS HOPM TPaAaMOTHOTO
MOBEJICHUA B OKpYXXawlled NPUPOTHON cpele; MOHMMaHuE HEOOXOAUMOCTH HCIOJIb30BAHUS
JTOCTHIKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH [T PAllMOHATIBHOTO MPUPOIOTIOIH30BAHNUS;

9) yMeHHe peliath JJIEMCHTapHbIE T'€HETHYECKHE 3aJadyd Ha MOHO- W JUTHOPHIHOE
CKpEeUIMBaHKE, CLEIUICHHOE HACIEeI0BaHHUE; COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS IS
Mpe/icKa3aHusl HacleAOBaHUS MPU3HAKOB y OPraHMW3MOB; YMEHHE pellaTh OMOJIOTHYECKUE 3aJ]1auH;
BBISIBIISATH TIPUYMHHO-CJICJICTBEHHBIE CBS3U MEX]y MCCIEAYEMBIMH OMOJIOTHYECKUMH MPOLIECCAaMH U
SIBJIGHUSIMU; JIeJIaTh BBIBOJIBI M TPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJbTaTOB;

10) yMmeHHe BBIMOJHATH JTa0OPAaTOPHBIE W MPAKTHYECKHE pabOThI, COOMIOAATh MpaBUIa MPH
pabote ¢ yueOHBIM 1 1a00paTOpPHBIM 000pPYyI0BaHUEM;

11) yMeHHE KPUTHYECKH OIICHHUBATh M HWHTEPIPETHPOBATh HH(POPMAIMIO OHOJOTHYECKOTO
coZiep)KaHusl, BKITIOYAIOUIYIO TICEBJIOHAYYHBIC 3HAHUS M3 pa3iuyHbIX McTouHUKOB (CMU, HayuyHO-
MOMYJISIPHBIE  MaTepUalibl); JTUYECKHUE aCHEKThl COBPEMEHHBIX UCCIIEJOBaHM B OHONOTHH,
MeIUIHE, OMOTEXHOJIOTUH; YMEHHE BBIIBHTaTh THIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTATBHBIMU
cpenctBamu, GopMyIupys Ledb UCCIEIOBAHM, aHATU3UPOBATh MOJYyYCHHBIE PE3yIbTaThl U JeNaTh
BEIBO/IBI,

12) ymeHue co3gaBaTh COOCTBEHHBIE IUCBMEHHBIE W YCTHBIC COOOIICHHs, 0000mast
OMOJIOTHYECKYI0 MH(OPMAIMIO U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIOJIB30BATH MOHATUIHBIHI
anmnapat OMOJIOTHH.

13) yMmeHue yyacTBOBaTh B y4eOHO-KHCCJIEIOBATEIBCKONH pPabOTE MO OHOJIOTMH, SKOJOTHHHU
MEIMIIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJUYHO TPEACTABIATH
MOJTyYCHHBIE PE3Y/IbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

14) ymeHue OlIEHHBATh ATUYECKUE ACTIEKThH COBPEMEHHBIX UCCIIEA0BAHHI B 00JaCTH OUOJIOTHH
¥ MEIUIUHBI (KIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HANIPABICHHOE M3MEHEHUE TeHOMaA
U CO3[JaHHE€ TPAHCTEHHBIX OPTraHU3MOB);

15) ymeHue OCyIIECTBISTh OCO3HAHHBIN BBIOOP Oyayliel mpodeccHOHaIbHOM IeSITETbHOCTH B
obnacT OMOJOTMM, MEIULUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3sIMCTBa, MUIIEBOMN
MIPOMBIIIICHHOCTH; YIIyOJsITh TO3HABATENbHBIA WHTEpEC, HANPaBJICHHBIN HA OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH Mpodeccud M TMPOAODKEHHE OHMOIIOTUYECKOTO 00pa3oBaHUS B YUPESKICHHUIX
CpeAHero NpoQeccuoHaIbHOIO M BBICILIET0 00pa3oBaHuUs.

11 kaacce

[IpenMeTHBIEC pe3yabTaThl OCBOCHUS yueOHOTO mpeaMeTa «bronorusy qoMKHBI OTPaXKaTh:

1) chopMHUPOBAaHHOCTH 3HAHWH O MECT€ W POJM OHMOJOTMH B CHCTEME HAy4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpa U
Hay49HOTO MHPOBO33PEHHUS; O BKJIAJIE POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-OHMOJIOTOB B PAa3BHUTHE
Ouonorun; GyHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

2) yMeHHEe pacKphIBaTh COJEpKaHUE OMOJIOTHYECKUX TEPMHHOB WM TOHSATHW: BHJ, TOMYJISAIUSA,
reHO(OH/1, ABOIOLHUSA, ABMXKYIIHE CHIBI ((PaKTOpBI) IBOIIOLUHU, MPUCIOCOOIEHHOCTH OPTaHU3MOB,
BH1000pa30BaHMUE, IKOJOTHYECKHE (DaKTOPhI, IKOCHCTEMA, MPOAYIEHTH, KOHCYMEHTHI, PEIyIICHTHI,
[[eNU MUTAHUs, YKOJIOTUYecKas miupaMua, OMoreoeHos, obuocdepa;

3) BiIageHHWE CUCTEMON OMOJIOTHMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTHYECKHEe TEPMHUHBI U MOHSATUA (KWU3HB, KJIETKa, OpraHu3M, MeTaboIu3M, TOMEOCTas,
CaMOpETYJISIHSA, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT W Pa3BUTHE);
Oouonornueckue Teopun (kinerouHas Teopuss 1. IlIBanna, M. Illneiinena, P. Bupxosna;
XpoOMOCOMHas Teopusi HaciencTtBeHHOCTH T. Moprana); yuenus (H. M. BaBumoBa — o meHTpax



MHOTO000pa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHI); 3aKOHBI (eIMHOOOpa3usi MOTOMKOB
NEpPBOTO TOKOJIEHUs, PACLICIUICHHS, YUCTOTHl TaMeT, He3aBUCUMOro HacnenoBaHus I'. Mennens;
TOMOJIOTHYECKUX  PSJAOB B HacleACTBeHHON wu3MeHumBoctH H.UM. BaBumoBa); mpuUHITUTIBI
(KOMILJIEMEHTapHOCTH);

4) ymeHue wusznarath Ouojormyeckue Teopun (dBosoNMOHHAs Teopusi Y. JlapBuHa,
CHUHTETUYECKast TEOPHS IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M. bapa,
YyepeloBaHMs TJIABHBIX HalpaBieHui u myrtei sBomoruu A. H. CeBeprioBa, yaenust o 6mocdepe B. 1.
Bepnaznckoro), onpeaensaTh rpaHUIlbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

5) yMeHue Bi1aJeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOJIFOCHHE U OMIMCAHUE KUBBIX
CHCTEM, TMpOLIECCOB U SBJICHUI; OpraHM3alus U TpOBeIEeHHE OHOJOTMYECKOro SKCIEPHUMEHTA,
BBIIBUKEHUE TMIIOTE3bl; BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMBbIMU BEIMYMHAMHU, OOBSICHEHUE
MOJyYEHHBIX PE3YyJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUIl U 3aKOHOB; YMEHHE eaThb
BBIBO/Ibl HA OCHOBAHHMHM IIOJyYEHHBIX PE3YJIbTAaTOB;

6) yMeHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHHUSA OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISIMM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOI'€OLEHO30B U 3KOCUCTEM; OCOOEHHOCTU
MPOLIECCOB:  HACJIEJICTBEHHOM  HW3MEHYMBOCTHU, €CTECTBEHHOro 0TOOpa,  BHA000pa3oBaHMUS,
MPUCIIOCOOJICHHOCTH OPTaHMU3MOB, JCHUCTBHUS DKOJOTHUECKUX (PAKTOPOB HA OPraHU3MBI, IMEpeHoca
BEIIECTB W IOTOKA DHEPrUM B JKOCHUCTEMaX, AHTPOIOTICHHBIX HM3MEHEHHH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOT€OXMMHUYECKMX IMKIOB B OHOC(epe; YMEHHE BBIICIATH
CYUICCTBCHHbIE  TPU3HAKU:  BUPYCOB, KIETOK  TMPOKAPHOT M BYKAPHOT;  OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCJIe OaKkTepuil, rpuOOB, paCTEHU, KUBOTHBIX U YEJIOBEKA;
CTPOCHHMSI  OpPraHOB U CUCTEM  OpraHoB  pacTeHHil, IKUBOTHBIX, YEJOBEKa; MPOIECCOB
AKHU3HEESITEIbHOCTH, IPOTEKAIOIIUX B OPraHU3MaxX PACTEHUH, )KMBOTHBIX U U€I0BEKa; OMOIOrMYECKUX
MPOIIECCOB: OOMEHa BeIIecTB (METaboJM3M), TPEBPAIICHUS] SHEPTUH, OpPOKCHHS, aBTOTPOPHOTO
Y TeTepOTPO(HOT0 TUIIOB NMUTAHHUA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MEH03a, TaMeToreHesa,
SMOpUOreHesa, MOCTIMOPUOHATIBHOTO PAa3BUTHUS, PA3MHOXKEHHS, HWHAUBUAYAIBHOTO Ppa3BUTHS
opranusma (OHTOr'€He3a), B3aUMOJEHCTBYSI T€HOB, FETEPO3UCa; HICKYCCTBEHHOTO 0TOOPA;

7) yMeHHE MPUMEHSTHh IMOJTYYCHHbIE 3HAHUS IJIsi OOBSCHEHUS OUOJIOTMYECKUX IMPOILIECCOB U
SBJIGHUHM, JUISl MPUHATUS NPAKTUUECKUX PEHICHUH B MOBCEIHEBHOW KM3HU C LENbI0 0OECIEeUeHUs
0€30IaCHOCTH CBOETO 37I0POBbS U 30POBbSI OKPYXKAIOLIUX JIO/IeH, COOMIOEHUsI HOPM TPaMOTHOIO
MOBE/ICHNUA B OKpY)Kalolleld MPUPOAHON cpele; NOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JTOCTHKEHUH COBPEMEHHOM OMOJIOTHH I palliOHAIIBHOTO MPUPO/IOIONB30BAHHUS;

8) yMmMeHHMe yCTaHaBIMBATh B3aWMOCBS3M MEXIy OPraHOWJAMH KJIETKH U MX (QYHKIUSIMHU,
CTPOCHHEM KIJIETOK pa3HBIX TKaHEeH U UX (QYHKIHUSIMH;, MEXKIY OpraHaMH M CHCTeMaMU OpPTraHOB
Y pacTeHUH, )KUBOTHBIX W YEJIOBEKA M MX (YHKIMSIMH; MEXKIY CHCTEMaMH OPTaHOB U WX (DYHKIUSIMU,
MEXIy dTamaMu OOMeHa BEIIeCTB; dTalaMH KIETOYHOTO IUKIA U KU3HEHHBIX IMKJIOB OPraHU3MOB;
sTanamMu 3MOPHOHAIBHOIO Pa3BUTHUS; F€HOTUIOM U (peHOTHUNOM, (PEHOTHNOM U (AKTOpaMU Cpebl
oOuTaHus;

9) yMeHHWe BBISBIATH OTJIMYHUTENBHBIC IMPH3HAKH >KUBBIX CHCTEM, B TOM YHCIIE DPACTEHHIA,
KUBOTHBIX U YETIOBEKA;

10) ymeHue HCIIOIB30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOIIUKY JIJIS IOKA3aTelbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX TPYIIIT,

11) ymenue pemarb OMOJOTHYECKHE 3a/1a4H; BBISBISATH MPUYMHHO-CIEICTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMU  OMOJOTMYECKMMH TPOILIECCAaMU U SBICHUSMU; JeNaTh BBIBOJABI W MPOTHO3BI
Ha OCHOBaHUU MOJIYYEHHBIX PE3YJIbTATOB;

12) ymeHue pemiate 3J€MEHTapHbIE OHOJOTMYECKHE 3aJadyd, COCTaBIATh CXEMbI MEpeHOca
BELIECTB U SHEPTUU B dKOcHcTeMaxX (L[EMH MUTaHuUsA);

13) yMeHue BBHIONHATH JTAOOPATOPHBIE U TMPAKTUYECKHE pPadOThI, COOMOIATh TMpaBUia IPH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

14) yMmeHHWe KpPUTHYECKH OLIEHMBATh M HMHTEPIPETUPOBATH WH(POPMAIHIO OHOIOTUYECKOTO
COJIep’KaHusl, BKJIIOYAOIIYIO IICEBJIOHAYYHbIE 3HAHUS M3 pa3auuHbIX UcTOYHHMKOB (CMU, HayuHo-
MOMYJISIPHbIE MaTepHallbl); paccMaTpUBaTh INI0OATbHBIE SKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

15) ymenume co3gaBaTh COOCTBEHHBIC ITMCBMEHHBIE M YCTHBIE COOOIICHHS, 00001as



OMOJIOrMYecKyl0 MH(OpPMaLNIO U3 HECKOJbKHUX HCTOYHHMKOB, TPAMOTHO MCIIOJIb30BATh MOHSTUIHBIN
ammapar OMOJIOTHH;

16) yMmeHue BBIABUTATH TUNOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIBHBIMU CPEACTBAMU,
(bopMynHpys 1eNb UCCIET0BAHMS, aHATU3UPOBAThH MOJyYCHHbIE PE3YyJIbTATHI U JENaTh BHIBOJIBL;

17) ymeHue y4yacTBOBaThb B yueOHO-HCCIIEOBATENLCKONW paboTe MO0 OHOJOTHH, HKOJIOTHU
U MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYyOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(PEPEeHLIUAX;

18) yMeHue OIIEHUBATh dTUYECKHE ACMEKTHl COBPEMEHHBIX MCCIEAOBAHUN B 00JIACTH OHOIOTHH
Y MEIULMHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OIUJIOJOTBOPEHHE, HANpPaBICHHOE HW3MEHEHHE IeHOMa
U CO3/IaHH€ TPAHCTECHHBIX OPTaHU3MOB);

19) ymeHue ocymecTBIsATh OCO3HAHHBIN BBIOOp Oyayieil npodeccuoHanbHON 1eATeIbHOCTH
B 001acTH OMOJIOTHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEIHCKOTO XO03sCTBA, MUIIEBON
IPOMBIIIJIEHHOCTH; YrayOJsTh MO3HABATEIbHBIA WHTEPEC, HAIPABJICHHBIH HAa OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH mpodeccuu M MpOAOKEHHUE OUOJOrHYECKOro 0oO0pa3oBaHUs B yUPEKICHUIX
cpelHero npo¢eCcCHOHATBHOIO U BBICHIIETO 00pa30BaHMUS.

COJAEPKHUE YYEBHOI'O NIPEAMETA «BHOJIOI' U5

10 KJIACC
Tema 1. buosorusi kKak HayKka
CoBpemeHnHass OuoOJOTMS — KOMIUIEKCHas Hayka. KpaTkas uCTOpHsS pa3BUTHUS OHOJIOTHH.
buonornueckne Hayku U u3ydaeMble UMM TpoOsiembl. DyHAaMEHTaIbHBIC, MPUKJIAIHbIC u

MOWCKOBBIE HAy4YHbIE HCCIICOBAHUSIB OMOIOTHH.

3naycHre Ouonorud B (HOPMUPOBAHHM COBPEMEHHOH €CTCCTBEHHO-HAYYHOH KApTUHBI MHpA.
[Ipodeccun, cBszanHpie c Ouonorueil. 3HaueHWe OWUONOTMHM B MPAKTUYECKOW ACSITEILHOCTH
YeJIOBEKA: MEMIIMHE, CETLCKOM XO3SICTBE, TPOMBIIINIEHHOCTH, OXPAaHE TPUPOJIBI.

JdemMoHcTpanuu

[Toprpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V. I'apseii, I
Mengens, B. U. Bepunanckuii, . I1. [1aBnos, . WM. Meunukos, H. W. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /l. K. benses.

Tabmuis! u cxeMbl: «CBsI3b OMONIOTHU C IPYTUMH HayKaMny, «CrucTteMa OMOIOTHYECKUX HAYK».

Tema 2. ’KuBble cucTEeMbI M X H3YYEeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CHCTEM:

€IMHCTBO XUMHUYECKOTO  COCTaBa, JUCKPETHOCTh M  IEJIOCTHOCTb,  CJIOXHOCTb H
YHOOPSIOYEHHOCTh  CTPYKTYPBI,  OTKPBITOCTh, CaMOOpPTaHU3AIUs

CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM  OpraHu3zalud  JKUMBBIX ~ CHUCTEM:  MOJIEKYJIAPHBIA,  KIETOYHBIA,  TKAHEBbIN,
OpraHU3MEHHBIH, MOMYISIMOHHO-BUIOBON, SKOCUCTEMHBIH (OMOTeOIeHOTHYECK i), OuochepHbIil.
[Ipomeccrl, nmpoucxosiue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KUBOTO. JKW3Hb Kak (opma
CylllecTBOBaHUs MaTepuu. Hayku, n3ydaroiye >Kk1uBble CUCTEMbI HA Pa3HbIX YPOBHSIX OpraHU3allUHU.

N3yuenne xuBbIX cucTeM. MeToael Ouonornyeckoid Hayku. HaOmonmenue, u3MepeHwue,
AKCIIEPUMEHT, CHUCTeMaTHu3alus, MetaaHanu3. [loHsATHE O 3aBUCMMON M HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepuMeHTta. [locraHoBka u mpoBepka runore3. Hyneas runoresa. Ilonstue
BBHIOOPKH U €€ JO0CTOBepHOCTh. Pa30poc B Ouonornueckux maHHbIX. OIEHKA JOCTOBEPHOCTH
MOJYYEHHBIX  pe3yabTaToB. [IpWYMHBI HWCKaOKEHHS  PEe3ylbTaTOB  JKcrepuMeHTta. [loHsatue
CTaTUCTUYECKOTO TECTA.

Tabmuier u cxembl: «OCHOBHBIC MPHU3HAKU KU3HWY», «bHonormdeckue cucrembr», «CBoiCTBa
KUBOM MaTepun», «YpoBHU OpPraHU3ALUU KUBOUNIPUPOB, «CTpOEHHE )KUBOTHOU KIETKW», «TKaHu
KUBOTHBIX», «CHUCTEMBI OpraHOB YeJIOBEUECKOro opranusMa», «buoreornenos», «buocdepan,
«MeTtoabl U3y4eHHUs! )KUBOU MTPUPOIBI.

O6opynoBanue: mabopaTopHOe OOOpYIOBaHUE JUIsl TPOBENCHUS HAOIIOJCHHH, W3MEPECHHM,
AKCIIEPUMEHTOB.



JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI

[IpakTuueckaspaborta «cnonp3oBaHue pa3iMUHbIX METOJIOB MPUMU3YyUEHHUH >KHUBBIX
CUCTEM.

Tema 3. XumMu4ecKkHii COCTaB U CTPOEHHE KJIETKHU

BuoJsiorus kierkun

Knerka — cTpykTypHO-GYHKIIMOHATBHAS €AMHUIIA JKUBOTO. VCTOpHS OTKpBITHS KJIETKH.
Pa6ots P. I'yka, A. JleBenryka. Knerounas teopus (T.1IBann, M. Ulnelinen, P. Bupxos). OcHOBHBIE
MOJIOXKEHUS COBPEMEHHOM KIETOYHON TEOPHH.

MeTtoapl  MONEKYJISpHOW W KIETOYHOW  OWOJIOTMH:  MHKPOCKOMHMS, XpomaTtorpadus,
anekTpodopes, METOI MEYEHBIX aTOMOB, AU depeHnanbHoe HEeHTPUPYTHPOBaHUE, KYIHbTUBUPOBAHUE
KIeTOK. V3ydeHue (UKCUPOBAHHBIX KJIETOK. OJEKTpOHHas MHKpockomnusi. KoHdokambHas
MUKpocKomnus. ButaibHoe (IpHKU3HEHHOE) U3yUYEHUE KIIETOK.

JdemMoHcTpanuu

Iloptpersr: P.  TI'yk, A. Jlesenryk, T. IlIBann, M. Ineiigen, P. Bupxos, K. M.
Bap.

TaOnuipl 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MHKPOCKOI»,

«Hcropus pa3BUTUS METOAOB MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MMKpPOCKON; MMKpPOIpENnaparbl pacTUTENIbHBIX, >KMBOTHBIX U
OaKkTepuaIbHBIX KIETOK.

JlaGopaTopHble U MPpaKTH4YECKHEe PA0OTHI

[IpakTtuueckas pabdora «3ydeHHne METONOB KICTOYHOW Omosioruu (xpomartorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyrupoanue,[1L1P)».

XHMHYECKAsi OPraHU3alUs KICTKH

XHWMHMYECKUHN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAaMHUKPOdJIEMEHTH. Bogau €€ ponp kak
pacTBOpUTEIIS, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIIETKHU, TEILUIOPETrYJSIUK. MUHepaibHbIe
BELIECTBA KJIETKH, UX Onosiornyeckas posib. Poib KaTHOHOB ¥ aHHOHOB B KIIETKE.

Oprannyeckue BellecTBa KIETKU. buonornueckue nonumepsl. benku. AMUHOKHMCIOTHBII COCTaB
oenkoB. CTpykTypsl OenkoBoW Mmoiiekynbl. IlepBuuHass cTpykTypa Oenka, TMENTHIHAs CBS3b.
Bropuunas, TpeTuuHas, yeTBepTHUHAs CTPYKTYphl. JleHarypanus. CoiicTBa 6enkoB. Knaccuduxanums
6enkoB. buonornueckue ¢pyHkiuu 0enxoB. [IpuoHbL.

VYraeBoasl. MoHOcaxapupl, JUcaxapuibl, OJUTrocaxapuibl U moiucaxapuabl. OOmuil niaH
CTPOEHHS U (PU3MKO-XUMHUUECKHE CBOMCTBA YIJIEBOOB.

buonorudeckne GpyHKIMH yTI€BOIOB.

Jlumuapsl. ['wapodunbHo-runpodoOHble cBoiicTBa. Knaccudukanus munuaos. Tpurinuuepus,
dbochonmunuapl, BOCKH, CTepouabl. buonorndyeckue QyHkuu aunuaoB. OOmwMe CBOMCTBA
OMOJIOTNYECKUX MEMOpaH — TEKy4YeCTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnotrel. JIHK u PHK. Crpoenue HyknenmHoBbIXx KuciaoT. HykieoTuabl.
ITpunuun kommuementapHoctu. IlpaBuno Yapradga. Crpykrypa JJHK — nBoiinas crupais.
Mectonaxoxaenue u ouonorundeckue pynkuuu JJHK. Buasr PHK. ®ynkunn PHK B knetke.

Crpoenne monexkynsl AT®. Makposprudeckue cBs3u B Mosekyine ATO.

buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCYMKH, WX (DYHKIMH B KIETKE.
Hpyrue  nykineosuarpudocdarst  (HT®D). CexBenupoanne JIHK. Meroasl  reHomukw,
TPAHCKPUIITOMUKH, IPOTEOMUKHU.

CrtpykrypHast Ouojorusi: OHOXMMHYeCKMEe U Ouodu3nyecKue HCCIe0BaHus CcOcTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYphl OMoMouieKysl. MoienupoBaHue CTPYKTYpbl U GYyHKLIUH OMOMOJIEKYN U
UX KoMIUIekcoB. KoMIbIOTepHBIN NU3aliH U OPraHUYECKUN CUHTE3 OMOMOJIEKYJ U UX HEIPUPOIHBIX
aHaJIOrOB.

JdemoHcTpanuu

[Moprpetsr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Ywikunc, P. ®pankinun, ®. Canrep, C.
[Ipy3unep.

Juarpammsl: «PacrpenesieHrne XUMUYECKUX DJIEMEHTOB B HEXKUBOH IIPUPOLEY,

«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOH MPUPOJIEN.



Tabmuist u cxemsl: «llepuoanueckas TabiauIa XUMUYECKUX IEMEHTOBY,

«CTpoeHne MOJIEKYJIbI BOJbI», «BerecTBa B COCTaBe OPraHu3MOBY,

«CTtpoeHne MOJIEKyJbI 0enkay, «CTPYKTYphI OSIKOBON MOJIEKYIIBI»,

«CTpoeHHe MOJIEKYJT yriieBoA0B», «CTpOeHHE MOJIEKYJT JIUIIUIOBY,

«HyknenHoBble KUCTOTB», «CTpoeHue moiekyibl AT®». O6opynoBanue: XuMuIecKas 1mocyaa
1 000py/IOBaHHE.

JlabGopaTropHble U IpaKkTH4YecKne padoTbi:

1. Jlabopartopuas pabora «O0HapyxkeHHE OCIKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKkuuii».
2. JlabopaTtopHas paboTa «/ccienoBaHue HYKJICHHOBBIX KUCIIOT, BBIICIICHHBIX U3

KJICTOK PA3JIMYHBIX OPraHU3MOB).

Crpoenue u yHKUMH KJIETKH

Tunbl kneTok: sykapuoTuyeckas M mpokapuorudeckas. CTpyKTypHO- (YHKLIHOHAIbHbIE
00pa3oBaHMsI KJICTKH.

CrtpoeHue mpokapuoTH4ecKor kieTku. Kiertounas cteHka Oakrepuit m apxeil. OcoOeHHOCTH
CTPOCHHS TeTepOTPOPHON U aBTOTPO(PHON MPOKAPUOTHUSCKUX KIETOK. MecTo W Pojbh MPOKApUOT B
OHoLIEHO3aX.

Crtpoenrie M (YHKIMOHHUPOBAHUE ODYKAPUOTHYECKOW KieTKH. Ilmazmarndeckass memOpaHa
(mnazmanemma). CTpyKTypa Iu1a3MaTu4eckoil MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 IIa3MaTUIECKYIO
MeMOpaHy: naccuBHBIN (auddysus, odneryénnas nuddysus), akTUBHBIN (MIEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnoptT). [lomynponunaemocts MemOpanbl. PaGorta HarpuiikanueBoro Hacoca.
OHAONWMTO3: MHHOUMTO3, ¢aromuto3. Ik3ouuTo3. Kierounas crenka. CTpykrypa W (yHKIHA
KJICTOYHOM CTEHKU pacTeHul, rpu0oB.

Huronnazma. Iluto3onb. Ilutockener. JIBmkenue unuroriazMbl. OpraHowabl KIETKH.
OnHomeMOpaHHBIE OpraHoMibl KJIETKU: 3Hpominazmatuueckas cerb (OIIC), ammapar [Nonbmxw,
JIM30COMBI, UX CTpOeHHUE U (PpyHKUMU. B3auMOCBsI3b 0JHOMEMOpPAaHHBIX OpraHou 0B KiIeTku. CTpoeHue
IpaHyJISIpHOrO peTuKyinyma. Mexanusm HampasiieHust 6enkoB B DIIC. CuHTe3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. Imankuili (arpaHynsipHbIM) 53HIOMIA3MATUYECKUN  PETHKYIYM.
CexperopHas ¢pyHkuus annapata ['onsmxu. Mogudukanusoenkos B annapate ['onabaxu. CopTupoBKa
o6enkoB B anmapare [onmpmxu. TpancmopT BemiecTB B KieTKe. Bakyosln pacTUTENbHBIX KIIETOK.
Kunerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHAPUH, JIACTH/IBI.

ITpoucxoxaenne Mutoxouapuil u muactug. Cumonorexes

(K. C. Mepexkosckuit, JI. Maprynuc). Crpoenne U (QyHKIMM MUTOXOHAPUN U IJIACTHU.
IlepBuuHbIE, BTOPUUYHBIE U CIIOKHBIE TIACTHIBI

(OTOCHMHTE3UPYIOUINX  JYKapUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACThl BBICHIMX
pacTeHui.

Hemem0Opannbie opranouas! kinetku CTpoeHue U QyHKIMU HeMeMOpaHHBIX OPIraHOUI0B KIIETKH.
Pu6ocomsl. [IpomexxyTounble puIaMeHTBI.

MuxkpoduiaMeHTbl. AKTHHOBBIE MHUKpPO(QWIaMEHThl. MpbIllleyHble KJIETKH. AKTHHOBBIE
KOMIIOHEHTBI HEMBIIIEYHBIX KIETOK. Mukporpyoouku. Kierounsnii nentp. CTpoeHne M ABHIKEHHE
KTYTUKOB U pEeCHHYEK. MukpoTpybouku nuroruasmsel. LleHTpuons. benku, acconumpoBaHHBIE C
MHUKpO(pUIaMEHTaMU

U MUKpPOTpyOOUYKamMu. MOTOpHBIE OEJIKH.

Snpo. OGonouka sapa, XpPOMAaTHH, KapuoIlla3Mma, SIPBIIKH, WX CTPOCHUE M (YHKIIMH.
Snepusbiii 6enkoBbIil MaTpuke. [IpocTpaHCTBEHHOE paclonokKeHHe XpOMOCOM B MHTep(ha3HOM sjpe.
DyxXpoMaThH U TreTepoxpoMaTHH. beiku xpomaTnHa — TUCTOHBL. JIMHAMHKa SA€pHOH OOOJOYKH B
murtose. fAnepHeiii TpaHcnopt. Kitlerounsle BkimroueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIIETOK
9YKapHOT(PaCTUTENbHOM, )KUBOTHOH, IPUOHOI).

JdemoHcTpanuu

[optpetsr: K. C. MepexkoBckuii, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE JyKapUOTHYECKOH KieTKu», «CTpoeHHe KMBOTHON KIIETKN»,
«CTpoeHure  pacTUTenbHOW  KieTkn», «CrTpoeHne  MuTOXOHApUM», «apo»,  «CtpoeHue



MPOKAPUOTUUYECKON KIETKH».

OO6opynoBaHue: CBETOBOW MHKPOCKOIT; MHKpPOIpEnapaThl PacTUTENbHBIX, KHUBOTHBIX KIETOK;
MHUKpPOIpenapaThl 6aKTepHaIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKue padoTbl

1. JJabopaTtopHas pabora «/3yueHrue CTpPOEHUSI KJIETOK Pa3IUYHBIXOPTaHU3MOBY.
2.1lpakTtuueckas pabora «3yueHne CBOMCTB KICTOYHOUMEMOpAHBD.
3. JlabopaTtopHas pabora «MccnenoBanue IJ1a3MOJIM3aHu JIeIIa3MoJIn3a B

PaCTUTEIBHBIX KIETKaX)».

I[IpakTuueckas pabota «3ydeHue ABUKEHUS UTOILUIA3MbIB PACTUTEIIBHBIX KIETKAX».

Tema 4.7Ku3HeaeTeJIbHOCTD KICTKH

OO0OMeH BelecTB U NpeBpallieHle JHEPTHH B KJIeTKe

AccuMWIISIIMA U TUCCUMWISIIMSA — JIB€ CTOPOHBI MeTabonmm3ma. Tumbel oOMeHa BeIlecTB:
aBTOTPOGHBIA U reTepoTpodHbIi. YuacTue Kuciopoga B 0OOMEHHBIX Ipoleccax. OJHepreTHYeckoe
obecrieyenne kietku: mnpeBpamieHne ATOB oOMeHHBIX mporeccax. PepMEeHTATUBHBINA XapakTep
peakuuii KieToyHoro merabonusma. DepMeHTbl, UX CTPOEHHE, CBOWCTBA M MEXaHHM3M JEHUCTBHSL.
Kodepmentsl. OTimnunst pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTOpoB. benku-akTHBaTOpHI U OENKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLU OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKMX BellecTB B KieTke. POToCHHTE3. AHOKCUICHHBIM H
OKCHUTeHHBIH (oTocuHTe3 y OakTtepuii. CBeToCOOMpAIOIINE NMUTMEHTHI M MUTMEHTBI PEaKIIHOHHOTO
nenrpa. Ponp xmoporactoB B npouecce porocuHTe3a. CBeToBasi U TeMHOBas ¢a3pl. DoTonbIxaHue,
Cs-, C4- u CAM-tunsl gorocuntesa. IlponykTuBHOCTh oTOoCHHTE3a. BinsHue paznuuHbIX(pakTOpoB
Ha CKOpocTh (poTocuHTe3a. 3HaueHue HOTOCHHTE3A.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCUHTETUKOB: HUTPUDULIUPYIOLIHE
OakTepuH, Xeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTeprun. 3HaUeHNEe XEMOCHHTE3a.

AnaspoOHble opraHu3mbl. Bunel Oposkenus. IIpoaykTel OpoXkeHHMsT M HMX HCIIOJIb30BaHHUE
94eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30OYIUTENN OONIE3HEH.

AspoGHbIe opraHu3Mbl. JTansl 3HepreTuueckoro oomena. I[lonroroBurensupiiistan. ['ukoaus —
OECKHCIIOPOIHOE PACIICTICHHE TIFOKO3BI.

buonoruueckoe okucieHHe, WIM KJIETOYHOE JpIxaHue. Ponb MHUTOXOHApHWH B Ipolieccax
ouonorudeckoro okucienus. Luknueckue peakuuu. OxkucautensHoe GochopuiarpoBaHue. DHEPTUS
MeMOpaHHOTrO TpaaueHta mpoTtoHoB. Cuntes3 AT®: pabora mnporoHHod ATd-cuHTa3bI.
[IpeumymectBa a’poOHOro myTd oOMEHa BEIIECTB TMepea  aHadpoOHBIM. ODPPEKTUBHOCTDH
HHEPreTU4ecKoro ooMeHa.

JdemoncTpauuu

Ioptpersr: JIxk. Ilpuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubprt u cxeMbl: «®DOTOCHHTE3», «JHEpPreTHueckuii obmen», «buocuHTe3 OenKay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHMe: CBETOBOW MMKPOCKOI; OOOpYJOBaHHME JJisi TNPUTOTOBIIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHble M NpaKTHYeCKHEe PA0OThI

JlabopatopHas pabora «M3yueHne  KaTaJIUTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTaja3bl)y.
JlabopatopHas paboTa «3yuenune  epMeHTaTUBHOTO pacIenIeHus

MEePOKCHJIAa BOJIOPOA B PACTUTEIbHBIX M dKUBOTHBIX KIIETKAX).

Jlabopatopuas pabora «CpaBHeHue npoueccoB (OTOCHUHTE3al XEMOCHHTE3a.

JlabopaTtopHas pa6ota  «CpaBHEHHE TIPOILIECCOB OPOKEHUSH JTBIXAHUS.

Hacaencrsennast uHgopMauus U peajn3anus eé B KJIeTKe

Peaknun MarpuyHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIMSAX MATPUUYHOTO
cuHTe3a. Peanmmsanus HacnencTBeHHoW wHGopmaruu. [‘eHeTHYeCKMid KO, €ro CBOMCTBA.
Tpanckpunuuss — Marpuunblii cunte3 PHK. IlpuHuunel TpaHCKpUNUMH: KOMIUIEMEHTapHOCTb,
aHTHUIapaJIeIbHOCTh, acuMMeTpuyHOCTh. Co3peBanue marpudnbix PHK B sykapuoTuueckoi kieTke.
Hexoaupyromue PHK.

Tpancnauuss u e€ stambl. Yuactue TpaHcnoptHeix PHK B OmocunTe3e Oenmka. VYcmoBus



omocunHTe3a Oenka. KoaupoBanwe amMuHOKHCIOT. Ponb prbocomB OmocuHTE3€E Oenka.

CoBpeMeHHBIE TIPEICTABICHUS O CTpoeHHH TeHOB. OpraHm3anus TeHOMa y MPOKAPHOT U
AyKapuoT. Perynsamnus akTUBHOCTH T'e€HOB y mpokapuoT. ['mmore3a omepona (®P. XKakoo, XK. Mano).
ModexyssipHble MEXaHU3MbI SKCIPECCHH T'€HOB Y dyKapuoT. Poilb XpoMaTuHa B peryisiiuu padoThI
reHoB. Peryssius oOMeHHbIX MpolieccoB B kieTke. KieTounslii romeocTtas.

Bupycbl — HekneTouHble (OpMBI KH3HU WU OONMraTHbie mapa3uThl. CTpOeHHE MPOCTHIX H
CIIO)KHBIX BHUPYCOB, peTpoBHUpYycoB, Oakrepuodaros. JXKusznennsiii nukin JJHK-conepkanmx Bupycos,
PHK-conepxamux BupycoB, 6akrepuodaroB. O0paTHasi TpaHCKPUIIIHS, pEBEpTa3a, HHTErpasa.

BupycHbie 3a0oneBanus venoBeka, kuBoTHBIX, pacteHuit. CITN]], COVID-19, conunanbabie u
MEAUIMHCKUE MPOOIEMBI.

buonndopmarnka: wuHTErpanus W aHanu3 OoNbIIMX MaccuBOB («bigdata») cTpyKTypHBIX

OMOJIOTHUYECKUX  JaHHBIX. HanorexHnonmoruu B Ouonorun u Meauuuse. [Iporpammupyemsie
¢ynkuuu 6enxoB. CriocoObl T0CTaBKU JIEKAPCTB.
JdemoHcTpauuu

[Toprpetsr: H. K. Kosbuios, JI. . UBaHOBCKUIA.

Tabmuupbl u cxeMbl: «buocunTes Oenkay, «['eHeTudeckuii Koy, «Bupycs,
«baktepuodarmy.

JlaGopaTopHble U MPpaKTHYECKHEe PA0OTHI

I[Ipaktuueckas pabora «Cozganue Moaenu Bupycay. JKu3HeHHbI HUKJ KJIETKH

Kiterounsi LMK, €ro  IEepUuOIbl u perymsauus. Matepdaza u MHUTO3.
Oco0eHHOCTH  TpPOIECCOB, MpoTeKaromux B uHTepdaze. I[loAroToBka KIETKHK JIEJICHHIO.
IIpecunreTnueckuit (MOCTMHUTOTHYCCKHIA), CHUHTETUYECKUH W TOCTCUHTETHYECKUHN

(mpeMuTOTUYECKUI ) IEpHOIbl UHTEPPA3BL.

Marpuunsliii cunte3 JJHK — perunkanus. [punnune perukanuu JJHK: koMmieMeHTapHOCTD,
IIOJIYKOHCEPBATUBHBIM CHHTE3, aHTUNApauiebHOCTh. Mexanusm pemmkannu JIHK. Xpomocomsl.
Ctpoenue xpomocoM. TenoMepsl U TelomMepa3a. XPOMOCOMHBIM  HAa0Op  KJIETKH —  KapHOTHIIL.
JIuniouIHBINY TarIouaHbI HA00pH! XpoMocoM. ['omonoruunbie XpoMocoMel. [10710BbIE XPOMOCOMBI.

Jenenne knetkn — MuTo3. CTaauu MUTO3a U MPOUCXOJALIME B HUX MPOLECChl. TUIIBI MUTO3A.
Kapnokunes n nuroknses. buosornyeckoe 3Ha4eHUEMHATO3A.

Perynsauus MmutoTHueckoro nukia kietku. [Iporpammupyemas kineroyHast THOeIb — amomTo3.

Knerounoe s1po, Xpomocombl, (QyHKIMOHalbHAas TeHOMHMKAa. MexaHu3Mbl mposudepanu,
i QepeHIMPOBKH, cTapeHus U rudenu kieTok. «lludposas knerkay — OuouH(popMaTHYECKHE
MOJieTN PYHKIIMOHUPOBAHUS KIIETKU.

JdemoncTpanuu

Tabmuubr u cxembl: <«KU3HEHHBIM UK KIETKH», «MuUT0o3», «CTpPOCHHE XPOMOCOMY,
«Penmukanms JJHK».

O6opynoBaHHe: CBETOBOH MHKPOCKOI; MUKpONpenaparbl: «MHUTO3 B KJIETKaXKOPEIIKa JIyKa.

JlaGopaTopHble M NPpaKTHYeCKHE PA0OTHI

JlabopaTtopHas paboTta «M3yueHne XpoMOCOM Ha TOTOBBIXMHKpPOIIpENapaTaxy.

JlabopatopHasapaborta «Habmonenne MuTo3a B KIeTKaX KOHUMKaKOpELIKa Jyka (Ha

TOTOBBIX MUKpPOIIpErapaTax)y.

Tema S.PasMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB
Crpoenne 1 GpyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpaszue opraHu3mMoB. OJJHOKIETOUHBIE, KOJIOHHAIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBl.

Oco0eHHOCTH CTPOEHHUS U KU3HEAEITEIbHOCTH OJHOKIICTOUYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHbIE TPHObI, OTHOKIJIETOYHBIE BOJOPOCIH, ApyTrue NpoTucThl. KooHnanbHble OpraHU3MBI.

B3anMocCBsA3p  4yacTell MHOTOKJIETOYHOTO  OpraHn3Ma. TKaHM, OpraHbIM CHCTEMBI OPraHOB.
Oprannsm kak equHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHeil: oOpa3zoBaTellbHAasA, MOKPOBHAs, MPOBOISAINIAS,
OCHOBHasA, MexaHundeckas. OCOOEHHOCTH CTpoeHHs, (YHKUUH W PacloNOKEHHs] TKaHeW B opraHax
pacTeHui.

TkaHu >KMBOTHBIX M 4YeNOBEKA. THIBI KMBOTHBIX TKAHEW: AMUTENUANIbHASA, COEIMHUTENbHAs,
MbIllIeyHas, HepBHasg. (OCOOEHHOCTH CTpoeHus, (YHKUMN M pPacCIONIOKEHUsS TKaHEW B opraHax



YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTtuBHble U reHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. OyHKIIMU OpPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3zMoB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapykHbI 1 BHyTpeHHUH cKeneT. CTpOECHUEH TUITbI COSAMHEHUS] KOCTEH.

JIBM>KeHHE OpPraHu3MOB. JIBIKEHUE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHMIHOE, JKTYTHKOBOE,
pecHuyHoOE. J[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONU3MbI U HACTUH. J[BH>)KEHHE MHOTOKJIETOUHBIX
KHBOTHBIX U YeJOBEKa: MbllieyHast cucrema. Pedpiexc. CxeneTHble MBI U UX paboTa.

[Iuranue opranusmoB. Iloryomenue BOABI, YIIEKHUCIOrO ra3a M MHUHEPAIbHBIX BEILECTB

PaCTEHUSMH. [Turanue JKUBOTHBIX. BHyTpuUnonaoctHoe u
BHYTPHUKJIETOUHOE NuUIeBapeHue. l[IuTtanne mo3BOHOYHBIX KUBOTHBIX. OTHAENbl MUIIEBAPUTEIBHOIO
Tpakra. [InmesapurenpHbiekenessl. [InmmeBapuTenpHas cucTeMa 4eiio-BeKa.

Jpixanue opranm3mMoB. Jlpixanue pacteHui. Jlpixanue xuBOTHBIX. uddysus razop depes
MOBEpXHOCTh KieTkUu. KokHoe papixanue. JlpixaTenpHast moBepxHOCTh. JKabepHoe u NErodHoe
npIXxaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIOLHUOHHOE YCIOXHEHUE CTPOEHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. [[pIXarenpHas cucrema 4yesioBeka. MexaHu3M BEHTUIISIUU JETKUX Y
NTUI] ¥ MIIEKONUTaromuX. Perynsuus npixanus. J[pixaTenbHbie 00bEMBI.

TpancnopT BemEecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHUCTEMBI PACTEHUM. TpaHCIIOPT BEILECTB y
#KUBOTHBIX. KpoBeHOCHast cucteMa u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka.  Cepaue, KpOBEHOCHBIE COCY/BI U KpOBb. Kpyru KPOBOOOPAIICHHUS.
DBOIOIMOHHBICYCIOKHEHHSI CTPOEHUS KPOBEHOCHON CHUCTEMBbI TO3BOHOYHBIX JKUBOTHBHIX. PaboTa
cepaua u €€ peryJsinus.

Boinenenue y opranusmoB. Beiienenue y pactenuid. Beinenenue y xuBoTHbIX. COKpaTUTENbHBIE
Bakyosn. Opranbl BblaeneHus. QuibTpanus, Ccekpeuus U oOpaTHOE BCAChIBAHME KaK MEXAHU3MBI
paboThl OpraHoB BbiAeeHNUS. CBSA3b MOJOCTH TelNa C KPOBEHOCHOW M BBIICIUTEIBHOM CHCTEMaMHU.
Beinenenne y TO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Ilouku. CtpoeHume u (PyHKIMOHHPOBAHUE
Heppona. Ob6pazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHM3MOB. 3alIWTa Yy OJHOKIJICTOYHBIX OpraHu3MoB. CHOpbI OAKTEPHA M IHCTHI
MpOCTEUIINX. 3alIuTa y MHOTOKJIETOYHBIX pacTeHuidl. Kytukymna. CpeacTBa macCUBHON U XUMHYECKOU
3amuThl. OUTOHIIHIBI.

3ammMra y MHOTOKJIETOYHBIX KMBOTHBIX. [[OKpOBBI M MX MPOU3BOJHBIC. 3alllUTa OpraHU3Ma OT
Oone3Heil. IMmmyHHas cucrema yenoBeka. KieTOYHbIN M TryMOpaabHBI UMMYHHUTET. Bpoxa€HHbIN 1
npuoOpeTéHHBIN crnennduueckuii UMMYHUTET. Teopus KioHaNbHO-celeKTuBHOTO ummyHurtera (I1.
Opnux, ®. M. bepuer, C. Tonerara). BocnanurensHble OTBETHl OpraHuU3MOB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHMIA.

Paszgpaxxumocts U peryisuus y OpraHU3MOB. Pa3znpaxuMocTh y OJHOKIJIETOUHBIX
opranu3moB.  Takcucel.  Pa3zmpaxumocTb W perynsiuusy pacteHuil. PocToBble BemiecTBa U UX
3Ha4YCHHUE.

HepBHas cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas cuctema U e€ OTHENbI.
DBOJIOIMOHHOE YCIIO)KHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI y >KMBOTHBIX. OTIENbI TOJIOBHOTO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Pednexc u pedaextopHas ayra. besycioBHble U yCiiOBHBIE pedIeKChI.

I'ymopanbHast perymsiuvsi M OHAOKPUHHAs CHUCTEMa JKMBOTHBIX M 4YenoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. J[lelicTBHE rOpMOHOB. B3auMOCBS3b HEPBHOW M SHIOKPHUHHOU
cucrteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

IToprper: U. I1. ITaBnos.

Tabmuist U CXEMBI: «OIHOKJIETOYHBIE  BOAOPOCIN», «MHOIOKJIETOUYHbIE
Bojopociny, «bakrepuny», «IIpocreiimmey, «Opransl IBETKOBBIX PAaCTEHUN»,

«CucTeMbl  OpraHoOB ITO3BOHOYHBIX JKHMBOTHBIX», «BHYTpeHHee CTPOECHHEHACEKOMBIX)Y,
«Tkanu pactenuii», «KopaeBbie cucteMb», «CTpoeHUE CTEOIIY,

«CTpoeHue TUCTOBOM MIIACTUHKIY, «TKaHU )KUBOTHBIX», «CKEJIeT YeloBeKay,

«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMay, «llpixaTenbHascucremay, «HepBHas

cucrema», «Koxka», «MpImieyHass cucTeMay,

«BpinenuTenpHas cuctemMay, « JHIOKpUHHAs cuctemay, «CTpoeHue MBIIIIbDY,



«MMyHUTETY, «KumeunononoctHeie», «Cxema
ATAHUSA pacTeHun»,

«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THAPBI»,

«Ctpoenue miaHapun», «BHyTpeHHee cTpoeHue no0xaeBoro uepss», «HepBHas cuctema poioy,
«HepBHas cucrema marymkn», «HepBHas cuctema nmpecmblKaromuxcs», «HepBHas cucrema nTuip,
«HepsHas cucrema miekonurtaroumx», «HepBHas cucrema yenoBekay, «Pediaexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOIL, MHKPOIIPENapaTrbl OJHOKJIETOYHBIX OPraHU3MOB;
MUKpOIpenapaTrbl TKaHEW; PAKOBUHBI MOJUIIOCKOB; KOJUIEKIIMM HACEKOMBIX, HMIJIOKOXKUX; >KHUBbIE
SK3EMIUIAPhl KOMHATHBIX PACTeHUI; repOapuu pacTeHHM pa3HBIX OT/AEIOB; BJIAXKHBIE IMpEHapaThl
KUBOTHBIX; CKEJIEThl I103BOHOYHBIX; KOJUIEKIIMH OECIO3BOHOYHBIX J>KMBOTHBIX; CKEJIET YEJIOBEKA;
o0opynoBaHuE IJs JIEMOHCTPAllMK MOYBEHHOTO W BO3YUIHOTO MUTAHUS PACTEHH, pacllerieHHs
KpaxMana u OelKOB Moja JeiicTBueM (hepMEeHTOB; O0OpYIOBaHUE Ui AEMOHCTPALMU OIBITOB IO
M3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXAHU3Ma JbIXaTEIbHbIX JBUKEHUW; MOJEIN TOJIOBHOIO
MO3ra pa3jIu4HbIX KUBOTHBIX.

JlaGopaTopHble U NpaKkTUYecKue padoThl

1. JlabopatopHas pabora «/3ydeHHe TKaHEH pacTeHUI.

Jlabopatopuas paboTa «/3yyeHue TKaHeH >KUBOTHBIX».
JlabopaTtopHaspabora «/3ydeHue opraHoB IIBETKOBOTO PACTCHUS.

Pa3mHokeHHe U pa3BUTHE OPraHU3MOB

dopMbl pPa3MHOKEHHUSI OPTraHU3MOB: Oecrojioe (BKIIIOYasi BETETATUBHOE) U MOJ0BOE. Bub
0ecronoro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIISIMS, parMeHTalus, KIOHUPOBAHHE.

[lonoBoe pasmuoxkenue. [lonoBble kieTku, wim ramersl. Meio3. Craaum meiio3a. IloBenenue
xpomocoM B Merose. KpoccuHrosep. buonorndecknii cMbICII MeH03au IT0JI0BOTO Ipouecca. Menos u ero
MECTO B JKU3HEHHOM IIMKJIE OPraHU3MOB.

[Ipenzaponpiuesoe pasBUTHE. I'amerorenes y )xuBOTHBIX. IlonoBBIEkKENE3BI.
OO6pazoBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHes u ooreHe3.CTpoeHre MOJOBBIX KIETOK.

OmnofgoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl OMIIOJAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DOMOpPHUONIOTHs — HayKa O Pa3BUTHH
opranu3zMoB. MopdoreHes — ojiHa U3 IMaBHBIX NpobsieM s3MOpuosioruu. Konnenuus MophoreHoB u
Mozenu Mopdorenesa. Ctaguu 3MOpHOreHe3a KUBOTHBIX (Ha mpumepe Jsrymkn). Jpobnenne. Tumbl
npoOieHus. JleTepMUHHPOBAHHOE M HEAEPMHMHUpPOBaHHOE aApoOneHue. bractyma, tumel Gmactys.
OcobeHHocTu ApoOIeHUS MIIEKOITUTAIOUINX. 3apO/IbIILIEBbIE TUCTKU (TacTPyJIsIMs). 3aKiIaJJka OpraHOB
U TKAaHEW M3 3apOoJblIIIEBBIX JMCTKOB. B3anMHOE BIMSHME YacTell pPa3BHUBAIOILErOCsS 3apoAbllia
(aMOpHoOHanbHAst MHAYKLKSA). 3aKIaJKa IUIaHa CTPOEHHUS >KMBOTHOTO KakK pe3yJbTaT HepapXUUYECKUX
B3aMMOJICHCTBUI T'eHOB. BiusiHMe Ha SMOpHOHANBHOE PA3BUTHE PA3JIMYHBIX (AKTOPOB OKpPYKaIOLIEH
Cpelbl.

Poct wu pasBurue  kuBOTHbIX.  llocTaMOpuoHanbHbl  mepuoa.  Ilpsamoe u Hempsmoe
pa3BUTHE. PazButne ¢ Meramopdo3oM y O€CIO3BOHOYHBIX M TMO3BOHOYHBIX KHUBOTHBIX.
buonoruueckoe 3HaueHUE NPSIMOIrO U HENPSMOIO Pa3BUTHS, MX pacIpoOCTpaHEHHE B Ipupoie. Turbl
pocta XKMBOTHBIX. DAaKTOPHI pETYNIALUUA POCTa KUBOTHBIX U uyenoBeka. CTauu MOCTIMOPHOHAIBHOTO
pa3BUTHsA y JKMBOTHBIX M 4enoBeka. Ilepuonsl oHTOreHesa denmoBeka. CTapeHue U CMEpTh Kak
OMOJIOTrMYECKHE MTPOLIECCHI.

PasmHoxxeHne u passutue pacreHuil. [amerodputr u cmopodur. Meiio3 B KHU3HEHHOM
nukie pacrennit. O6pazoBaHme Cop B mporecce Meio3a. ['amerorenes y pacteruii. Omio10TBOpEHHE
U Ppa3BUTHE pACTUTEIBHBIX OPraHW3MOB. J[BOHHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX PpAaCTEHUM.
OO6pa3oBanue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISIUU OHTOT€HEe3a Y PACTEHUHN U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuuelr u cxembl: «BereratuBHoe pa3sMHOXKEHUE», «TuIbl 0OECroONOro pPasMHOKEHUSN,
«Pa3mMHOXeHue XJ1aMUIOMOHAAb», «Pa3MHOXKEHUE HBIIICHBIY,

«PazMHOkeHNE TUIIPBDY, «Meito3y, «XpomocoMbly», «['ameTorenesy», «CTpoeHue SULEKIETKA U
cnepMarto3onsia», «OCHOBHBIE CTaAuM OHTOreHe3a», «lIpsimoe mHempsMoe pasButrue», «Pa3Butue

2.
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MaicKoro >xyka», «Pa3Buthe capaHym»,

«Pa3BuTHe JArymkn», «JIBOMHOE OIJIOJXOTBOPEHHUE Y LIBETKOBBIX PACTECHUN»,

«CTpocHHE CeMsH OJTHOZIOJIBHBIX U JBYJIOJIBHBIX pacTeHu»,

«OKW3HEHHBI LMKJI MOPCKOM KamycTbl», <OKHM3HEHHBIM LHKI MXay», <« KWU3HEHHBIM LHKI
[IAIIOPOTHHKAY, «OKU3HEHHBIN LUK COCHBD».

OO6opynoBaHue: CBETOBOM  MHKPOCKOIT; MHUKPOIPENaparsl  SHIEKICTOK U CIIEPMAaTO30UIOB;
Mozenb « UK pa3sBUTHUSA JIATYILIKHY.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

1. JJabopatopHaspaborTa «3ydeHne cTpoeHUs MOJIOBBIX KJIETOK HaTOTOBBIX
MHUKpOIIpenaparax.
I[IpakTuueckas paborta  «BbifBIeHHE TPU3HAKOB CXOJCTBA 3apoiblen

IIO3BOHOYHbBIX KUBOTHBIX).
JJabopaTtopHas paboTa «CTpoeHHE OPraHOB Pa3MHOXKEHUS BHICIITMXPACTCHUI.

Tema 6.HacsiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

I'enHeTnka — Hayka 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHHS U Pa3BUTHUS TeHETUKU Kak Hayku. Pabotel I'. Mennens, I'. [le ®pusa, T.
Moprana. Ponb oreuecTBeHHBIX Y4€HbIX B pa3Butuu reHeruku. Paborer H. K. Kombpuosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®dwmmmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATHUS U CUMBOJIbI. |'OMOJIOTMYHBIE XPOMOCOMBI, AJIJI€JIbHBIE TEHBI,
aJIbTEPHATUBHBIE MPHU3HAKU, JTOMHHAHTHBIA M PELECCUBHBIA MPU3HAK, TOMO3UI0Ta, I€TEPO3UrOTa,
qycTas JUHUS, THOPUABI, TEHOTHIL,

¢denorur. OCHOBHBIE METO/BI TEHETUKH: THOPUIOIOTHUCCKHMA, IATOJIOTHUECKUN, MOJIEKYIISIPHO-
TEHETUYECKUU.

JdeMoHcTpamun

[loptpersr: I'. Menpens, I'. Jle ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapmneuenko, 0. A. ®ununuenko,H. B. Tu-modeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKINY, «CXEeMBbI CKPEITUBAHUSI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI

JlabopaTtTopuas pabdorta «Ipo3oduia kak 0OBEKT T'€HETUUECKHUX HCCIICTOBAHUI.
3akoHomMepHOCTH HacaeacTBeHHocTH (10 4)

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHnenss — 3akOH e€IuHO00pasusi THOPUIOB
nepBoro nokojeHus. lIpaBuno gomuHupoBanus. Bropoln 3akoH MeHaens — 3aKOH paclleruieHus
npu3HaKkoB. LluTonornueckre 0OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unore3a 4McToThl ramer.

AHanusupyrolee ckpemrBanue. [IpoMeXyTOuHbI XapakTep HaclleJOBaHUA.

Pacmennenne npu3HakoB MpU HEMIOJIHOM JIOMUHHPOBAHUU.

Jurubpunnoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO HAacleIOBaHUS
pu3HaKoB. LluTonornuyeckne OCHOBBI TUTMOPUIHOTO CKPEIIUBAHMUS.

CuemnneHHoe HacnenoBaHue mpus3HakoB. Pabotsl T. Moprana. CuemiieHHOe HacleAOBaHUE
I€HOB, HAPYIIEHHE CLETUICHHUS MEX 1y TeHaMH. XPOMOCOMHAs TEOPHUS HACIECTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHM3M OMNpEAENiCHUs Moja. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbli M TeTeporaMeTHbld MoJ. ['eHeTndeckas CTPyKTypa  IOJIOBBIX
xpomocoMm. HacnenoBanue npPU3HAKOB, CLETUIEHHBIXC MOJIOM.

l'enotunn kak wnenoctHas cucrema. llinedoTrponuss — MHOXECTBEHHOE JECHCTBHE TIEHa.
MHosxecTBEHHBIN amienu3M. B3zanMonelicTBue HeallsleNbHbIX I'eHOB. KoMIleMeHTapHOCTh. DnucTas.
[Tonumepust.

I'eHeTyeckuii KOHTPOJIb pa3BUTUS PACTECHUH, JKUBOTHBIX U YEIOBEKa, a TaKXKe

CbI/ISI/IOJ'IOFI/I‘—IeCKI/IX IMPpOLCCCOB, MOBCACHUA W KOTHUTHUBHBIX (i)YHKI_H/II\/II I'emeTnueckne MeXaHHU3MEI
CI/IM6I/IOFCHe3a, MEXaHHU3MBbI B3aHMOHCﬁCTBHH

«XO35IMH — TMapa3uT» M «XO35UH — MHKPOOHOM». ['eHeTHMueckue acmeKkThl KOHTPOJS U
M3MEHEHMs HacJeICTBEHHOH WH(pOpMAalMK B MOKOJCHHUSIX KJIETOKH OPTaHW3MOB.
JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuubr u cxembl: «llepBwlii U BTOpoW 3akoHBI MeHmens», «Tpetuit 3akoH MeHuemns»,
«AHaM3upylollee cKpemuBanuey, «HemnonHoe TOMUHUPOBaHUEY,

«CriereHHOe HaclieIoBaHWE TPHU3HAKOB Y Ipo30¢uibl», «['eHeThka mojay,

«Kapuorun yenmoBekay, «Kapuotun — apozoduibl»y, «KapuoTum — ITHIBD)
«MHOKeCTBEHHBIH aJuIeIn3M», «B3auMoaeicTBHE TEHOBY.

OGopynoBanue: MOACHIb IS JIEMOHCTpAIlMd 3aKOHOB €IMHOO0Opa3usi THUOPHIIOB IEPBOTO
MOKOJIEHUS M pACHICTUICHHUs] TPU3HAKOB, MOJAENIb JUIsl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOTIO
HAacCJeIOBaHUS TPU3HAKOB; MOJEIb IS JIEMOHCTpPAIlMU CIICTUICHHOTO HACJIEIOBAaHMs IPU3HAKOB;
CBETOBOI MUKPOCKOII, MUKPOTIpEapar:

«/Ipo3odunay.
JlaGopaTopHblie U MPAKTHYECKHE PAGOTHI
[IpakTuuyeckas paboTa «3yuenune pe3yibTaToB MOHOTHOPHIHOTO

CKPEUIMBAHUA y APO30(UIBD».

[IpakTuueckas paborTa «I3ydyeHue pe3ylbTaTOB IUTHMOPUIHOIO CKPEIIUBAHUS Y

IpO30(HITBD».

3aKOHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHOTHIIA U cpeibl IpH GOpMHUPOBaHUM (PeHOoTUIA. MI3MEHUMBOCTh IPU3HAKOB.
KauecTBeHHBIE U KOJMYECTBEHHbIE NpPU3HAKU. BuJbl HM3MEHUHMBOCTH: HEHACJIEACTBEHHAs U
HACJIEICTBEHHAsI.

MoudukanroHHas U3MEHUINBOCTh. Poib cpesl B popMupoBaHum

MOIUGUKAMOHHONW u3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuauuoHHblil psn u
BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MOAH(PUKAITMOHHON U3MEHIHBOCTH.

I'enoTunuueckass n3MeHUYUBOCTb. CBONCTBA N'€HOTUIINYECKON N3MEHUMBOCTH.

Bupl reHOTUIIMYECKOW M3MEHUYMBOCTH: KOMOMHATHBHAS, MY TallHOHHAS.

KomOuHaTuBHas HM3MEHYMBOCTb. Mel03 M IOJIOBOW MpoLEecC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTU. Poiab KOMOMHATHBHOM  M3MEHUMBOCTHMB CO3/IaHUU T€HETUYECKOTO Pa3HOO0pas3us
B IIpezieax OJHOIO BUAA.

MyrtaunoHHass UM3MEHYMBOCTh. Buabsl MyTauuid: Te€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrionTaHHbIE Y UHyLIUPOBaHHbIE MYyTalHH. SnepHbple M OUTOMIA3MAaTUYECKUE MYyTaLUH.
ComaTunueckue U MosioBble MyTaluu. [IpuyrHbBl BO3HUKHOBEHUSI MyTaluuid. MyTareHsl U UX BIIHMSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO MpoIecca. 3aKOH TIOMOJOTMYECKHX pSOB B
HacnencTBeHHoW n3menunBocty (H. V. BaBunos). BuesiepHast U3MEHUNBOCTbU HACJIEICTBEHHOCTb.

OnureHeTuka | SMUT€HOMUKA, pOJIb  DIHUIE€HETUYECKHUX (akTopoB B HacleI0BaHUU
Y U3MEHYUBOCTU (PEHOTUITNYECKUX MTPU3HAKOB y OPraHU3MOB.

JdemoncTpanuu

[Toptpersr: I'. Jle @pus, B. Moranncen, H. 1. BaBuiios.

TaOmuipr u cxembl:  «Buasl  u3MeHunBocTH»,  «MoaudukanroHHas U3MEHYUBOCTBY,

«KombOuHaTHBHas U3MEHYUBOCTBY,  «Menosy,

«Onno10TBOPEHHEY, «['enernueckue 3a060neBaHus 4enoBeka»,  «Bumipl

MYTaLH».

OOGopynoBanue: KUBbIE U TepOapHbIe HK3EMIUIIPBI KOMHATHBIX PACTEHHIA; PUCYHKH
(poTorpadum) KUBOTHBIX C PA3TUUHBIMU BHIaMU U3MEHYHBOCTH.

JlaGopaTopHbIe M NpaKTHYECKHE PadoThI

1. JlabopaTtopHas paboTa «ccrnenoBanue 3akKOHOMEPHOCTEH MOIU(DUKAITMOHHON
u3MeH4YMBOCTU. IlocTpoeHne BapWAIMOHHOIO  psiilau BapUAIlMOHHON KPUBOII».

2. IIpakTuueckasa paborta «Myrauu y Apo3opuisl (Ha TOTOBBIX
MHUKpOITpernaparax ).

TI'eneTnka JejioBeKka

Kapuorun uenoBeka. MexayHapoaHas mporpamMma HCCIEJOBaHUsI T'€HOMaA uyenoBeka. MeTo bl
HSy‘IeHI/Iﬂ TCHCTHUKHN YCJIIOBCKA. FGHGEU'IOI‘I/I‘-I@CKI/I?I,

OJIM3HELIOBEIMH, IIUTOTEHETUUECKHU, MONYJISIUUOHHO-CTAaTUCTUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuii. COBpEeMEHHOE  OmpeneleHHe TEeHOTHIA:  TOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUITUPOBaHUE, B TOM yucie ¢ nomoilbio [I1[P-ananusa. HacneacrBennsie 3a001eBaHUs YeTOBEKA.



I'ennble

U XpOMOCOMHBbIE OOJIE3HHM 4elOBeKa. boje3HH ¢ HacleACTBEHHOW NMPenpacrnoOKEHHOCTHIO.
3HaueHne MEIUIINHCKON T€HETUKU

B NPEIOTBPAIICHUHN U JICYCHUH T€HETHUYECKUX 3a00JIeBaHUN yesoBeKa. MeauKo- FeHeTHIECKOe
KOHCynpTUpoBaHue. CTBosIOBBIE KiIEeTKU. [loHATHE

«TEHETUYECKOTO TPy3a». DTUYECKHE aCIIEKThl UCCIIEIOBAHHI B 00JaCTUPEAAKTUPOBAHUS T€HOMA
U CTBOJIOBBIX KIJIETOK.

I'enetnueckue (akTOphl TOBBIICHHONW YYBCTBUTEIBHOCTH 4YelOBEKa K (U3UYECKOMY H
XUMHYECKOMY 3arpsI3HEHUIO OKPYXKAIOIIEH CPEJIbI.

I'enernyeckas npeapacoIoKEHHOCTb YEIOBEKA K ITIATOJIOTHSM.

JdemoHcTpauuu

Tabmuuel u cxemsl: «Kapuotun dyenoBeka», «MeTolbl H3yYEHHMs] T€HETHKH YEIOBEKa»,
«["eneTnueckue 3a00€BaHMsI YETOBEKAY.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

I[Ipaktuueckasa pabora «CocTaBleHUE U aHAIU3 POAOCIOBHOMN.

Tema 7.Cenekunsi opranu3moB. OCHOBBI O0HOTEXHOJIOTHH

Cesiekniusi OpraHu3MoB

JloMecTukanus u ceseKius. 3apoxkieHue cellekuuu u fomectukanuu. YuenueH. 1. BaBuiosa o
IleHTpax NPOMCXOXKIEHUS W MHOrooOpasus KyJbTYPHBIX pacTeHMH. Ponb cenmekuuu B cO3qaHUU
COpPTOB pacTeHHil M mnopoxa >KUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH TOMOJIOTMYECKHUX Ps/IOB B
HacneacTBeHHoH n3meHunBocty H. M. BaBuiosa, ero 3HaueHue Juist CeIeKLIMOHHOM padoThI.

Meroas! CEJICKIIMOHHOMN paboTHL. HckyccTBeHHBIM oT0op: MacCOBBI U
MH/AMBUYAJIbHBIA. DTanbl KOMOMHAIIMOHHOM cenekiuu. VcnbplTaHue Npou3BoAUTENEN IO TOTOMCTBY.
OT0o0p MO TEHOTHITY C MOMOIIBIO OLEHKH (PEeHOTHIIa TOTOMCTBA U OTOOP 1O TCHOTHITY C TTOMOIIBIO
ananusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJIEeKLHMOHHOM paboTsl. PaguannoHHbIHM "
XUMHUYECKUN MyTareHes3 KaK HCTOYHUK MYTallid y KyJIbTYpHBIX ()OPM OpPraHHU3MOB.
Vcnonb30BaHue T'€HOMHOIO PEAAKTUPOBaHUS U MeToJ0oB pekomMOuHaHTHbIX JIHK nns nomydenus
HCXOJHOT0 MaTepuaa Jiisl CeJIEKLUH.

[lonyyeHne  MOIUIUIONAOB. BayTpuBHoBas rubpuau3anus. bimskopoacTBenHoe
CKpeIllMBaHKe, WK UHOpuAMHT. HeponcTBeHHOE cKpeliuBaHue, Wik ayTOpuauHr. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenexkuumu. OtnanéHHas ruOpunmsanus. Ilpeononenue
Oecrioius MeXXBHUI0BbIX THOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUHN U KUBOTHBIX.

«3en€Hast peBOITIOLUY.

CoxpaHeHHne U U3y4eHHE FeHETHMUECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUM M UX JUKUX POAUYEH
JUIsL CO3/1aHUSI HOBBIX COPTOB U T'MOPUIOB CEIBCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue, coxpaHeHue U
yIpaBieHNUE TeHETUYECKUMHU PECYPCAMH CENIbCKOXO3SHCTBEHHBIX U TPOMBICIIOBBIX KHUBOTHBIX B IIEJIAX
yIAy4lLIEHUs] CYHIECTBYIOIIMX M CO3JIaHUS HOBBIX IIOPOJ, JMHMM M KpOCCOB, B TOM 4YHUCIE C
MIPUMEHEHUEM COBPEMEHHBIX METOJOB HAyUHbIX MCCIEI0BAaHUM, NEPEIOBBIX UAEH U MEPCIEKTUBHBIX
TEXHOJIOTUH.

JdemMoHcTpanuu

[Toprpersr: H. W. Basunos, WM. B. Mwuuypun, I'. I. Kapneuenko, II. II. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipel u cxembl: «lleHTpBl MPOMCXOXKIEHUS M MHOro00paszusi KyJIbTYPHBIX PacTEHUII»,
«3aKOH FrOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHON N3MEHUNBOCTH,

«Metopsl cenexnuny, «OtaanéHHas rudpuan3anus», «Myrarenes.

JlabopaTopHble U NpaKTHYeCKue padoTbl

1. JlabopaTtopHas pabGoTa «/3ydeHue copToB KyJIbTYpPHBIX PACTEHUIH MOPOJ
JIOMAITHUX KUBOTHBIX).

2. JlabopaTtopHas paboTra «/3yueHue METOJIOB CEJIEKLIUU PACTEHUI.

3. I[Ipaktuueckas pabota «lIpuBuBKa pacTeHUII».

4. Okckypcusa «OCHOBHBIE METOABI U JOCTH)KEHUS CEIEKIUU PACTEHUHN U )KUBOTHBIX

(Ha CeNeKUMOHHYI0 CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENIBHBI Y4YacTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».



BuoTtexHo0THsI U CHHTeTHYecKasi OuoJiorus (4 1)

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KIETOYHBIE U TKAHEBbIE KYIbTYpHI,
MHUKPOOPIaHU3MBbI, UX XapaKTepHcTUKa. TpaaniuoHHas OMOTEXHOJOTH: XJIeOOomeueHue, MmoryuyeHue
KHCIIOMOJIOYHBIX IIPOAYKTOB,  BUHOJEIHE. Muxkpobuosornyeckuit CHUHTE3. OOBexTh
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMIHOKUCIIOT U BATAMUHOB.

Cozpanue TEXHOJIOTMH U HHCTPYMEHTOB L[€JICHAIIPaBJICHHOT O U3MEHEHUS U
KOHCTPYMPOBaHHsI T€HOMOB C LIEJIBIO IIOJYYEHHs] OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKALIUX HE
BCTPEYAOLIUECS B IPUPOJICOUOCUHTETHUECKUE ITYTH.

Kieroynas wunxeHepus. MeTonbl KynbTypbl KIETOK M TKAaHEM pacTeHUM U KUBOTHBIX.
Kpunob6anku. Comarnyeckas ruOpuau3anus 1 comaTuuecKkuiiamoprorenes. Mcnosib30Banue ramionjoB
B ceneKIMU pacTeHui. [lonyyeHne MOHOKIOHAIBHBIX aHTUTEI. VICIIOIb30BaHNE MOHOKJIOHAJIBHBIX U
MOJIMKJIOHAJIHBIX ~aHTUTEN B MeauuuHe. JCKycCTBEHHOE OILIONOTBOpEHHE. PekoHCTpyKius
SAWLEKIETOK M KJIOHHPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTAUMU SAEp KIETOK. TexXHOJIIOruu
O310pPOBJICHUS, KYJIBTUBUPOBAHWS M MHKDPOKJIOHAJIBHOIO Pa3MHOXKCHHS CEJIbCKOXO3SMCTBEHHBIX

KYJBTYP.
XpOMOCOMHasl ¥ IeHHas HUHXECHEPUS. HckyccTBeHHBIN CHUHTE3 F'eHa U
KoHCcTpyupoBanue  pekomOmHanTHRIX  JIHK. Coznanme TPAHCTECHHBIX OPraHU3MOB.

JIOCTHXKEHHsI U TEepPCHEeKTUBBI XPOMOCOMHOM M T€HHOW HMHXXEHEPHH. DKOJOTHYECKUE U ITUYECKHE
poOJIEeMBI TEHHON HHKCHEPHH.

Menuiuackue OHOTEXHOJIOTUH. IloctrenomHas nudposas memguruHa. [ILP-
JIMAarHOCTHKA. MeTaOboIOMHBIN aHaln3, TeHOICHTPHUYECKUI aHaIu3 MPOTEOMa YeslOBeKa JJISi OICHKH
COCTOSIHUSL €ro 370poBbs. lcmonb3oBaHME CTBOJIOBBIX KieTOK. TaprerHass tepanus paka. 3D-
OMOMHIKEHEepUs Ui Pa3pabOTKU (QyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUAX TEXHOJIOTHH, CO3aHUs
KOMIUIEKCHBIX TKaHEH COYeTaHMEM TEXHOJOIMH TpEXMEpHOro OMONpHHTHHIA M cKaddosguHra Juis
peIIeHHs 3a/1a4IepCOHATN3UPOBAHHON METUIIHEI.

Co3ngaHue BEKTOPHBIX BakKLMH C Leldbl0 oOecriedeHuss KOMOMHUPOBAHHOM 3aIlUTBl OT
Bo30yauteneii OPBU, ycraHOBNeHHME MONIEKYISpPHBIX MeXaHW3MOB (yaknuonupoBanus PHK-
COJIEpKALIMX BUPYCOB, BBI3BIBAIOIUX 0COOO OIMAcHbIe 3a00JIeBaHMs YeIOBEKa U KUBOTHBIX.

JdemoncTpanuu

Tabmuuer u cxembl: «VIcronb30BaHNE MHUKPOOPTaHU3MOB B IPOMBIIIJICHHOM ITPOU3BOICTBEY,
«KnerouHas uHxeHepus», «I eHHast HHKEHEPHUSI».

JlabopaTopHble U NpaKTHYeCKue padoThl

1. JlabopaTtopHas paboTra «M3ydeHne oObeKTOB OMOTEXHOIOTUIY.

2. I[Ipaktuueckas pabota «llomydeHne MOIOUHOKHUCIBIX MPOTYKTOBY.

DKCKYpcCH s «bHOTEXHONOTHSI — Ba)KHEHIIas POM3BOIUTEIbHAST CHIJIaCOBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOCTIPOU3BOJICTBO).

11 KJIACC

Tema 1. JBosnonMOHHAsA OHOJIOTHSA

3aposkaeHue U pa3BUTHE BOJIOIHOHHBIX NpeIcTABJeHUH B 0H0I0THH

OpomonmonHass Tteopus Y. [lapsuna. Ilpeanocelnky BO3HMKHOBEHMs JapBuHU3MA. JKu3Hb
1 Hay4Has nearenpbHocTh Y. [lapBuHa.

JBroxkymue cuiibl 3BojoLMK BuAoB 1o Y. /lapBuHy (BBICOKAas MHTEHCHBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, OOpbOa 3a CYIIECTBOBAHME, €CTECTBEHHBIN
U UCKYCCTBEHHBIIH 0TOOP).

Odopmnenne cunrerndyeckoi Tteopuu sBoiouuu (CTD). HelitpanbHas Teopusi 3BOJIOLHUU.
CoBpeMeHHas: BOJIOIMOHHAS OUOIOrusl. 3HaUe€HHE BOJIOLUOHHONW TEOPUH B (POPMUPOBAHUH €CTEC-
TBEHHO-HAY4YHON KapTUHbBI MHpA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. KioBse, Y. [lapsuH,
C. C. YerBepukos, U. U. HImansraysen, Jx. Xonneiin, . K. benses.

Tabmuis! u cxemsl: «Cucrema sxuBoit npuposl (1o K. JIunuero)y, «JlecTHUIA KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHu3Mm (QOpPMHUPOBAHUS NPUCHOCOOTICHUN Yy pacCTeHUH U JKUBOTHBIX (11O



Jlamapky)», «Kapra-cxema mapmipyta myremectBus Y. Jlapsunay, «Haxoaku Y. dapsuHay, «DopmbI
60pb0BI 3a cymecTBoBaHuEe», «llopoabl romybeir», «MHOroodpasue KyJabTYpHBIX (OPM KamyCThI»,
«[Toponpl JOMAaNIHUX >KUBOTHBIX», «Cxema oOpazoBanus HOBBIX BHAOB (1o Y. JapBuny)», «Cxema
COOTHOILIEHUS JBHXKYUIUX CHJI 3BOJIOLUN», «OCHOBHBIE IIOJOXEHUS CHHTETHYECKONW Teopuu
SBOJTIOLIHH.

Muxpo3BoIIOLUA U €€ pe3yJIbTaThl

[omynauus xKak 3eMeHTapHas eAMHUIA SBooU. COBpeMEHHBIE METO/IbI OLIEHKU
TEHETUYECKOTO Pa3HO00pa3Hs U CTPYKTYphI NONysauuii. i3mMenenune reHo(oH1a HOMYJISIIMU Kak
3JIEMEHTapPHOE IBOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTrndeckoro papHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTOphl  (ABWXKYILIME  CWJIBI)  SBOJIOUMU. MYyTalMOHHBIM  IpoLecc.
KomOunarnBHass u3MeHYMBOCTb. Jlpeii TeHOB — ciydaliHble HEHANpaBJICHHbIE W3MEHEHHUS YacTOT
aened B nmonymsanusax.  Oddext ocHoBatens. Oddekr OyThUIoYHOro ropibinka. CHIKEHUE
TEHETUYECKOT0 PasHOOOpasus: MpHUMHbI U ciencTBus. [IposBienue s dexra apeiida reHoB B OOIBIINX
U MalblX mnomymauusx. Murpanuu. W3omauus mnomynsauuit: reorpaduueckas (MpOCTpaHCTBEHHAs),
ouosornveckas (penpolyKTUBHAS).

EctectBennblii 0TO0p — Hampasisitomuii pakrop sBomonuu. GopMbl €CTECTBEHHOTO 0TOOpa:!
IBIDKYIIUH, CTAaOMIM3UPYIOIUH, pa3pbiBatonnii (Au3pynTuBHEIN). [lonoBoii oT6op. Bo3HukHOBEHNE
Y DBOJIIOLIMSA COIIMANILHOTO MOBEACHHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh  OPTaHU3MOB  KaK  pe3yjibTaT MHKPOJBOJIONHMH. BO3HHKHOBEHHE
npucnocoOiIeHnii 'y opranusmMoB. Apomopdo3bl W wuaumoanantanuu. [Ipumepsr mpucrnocoOneHuit
y OpraHu3MoB:  MOpQOJOrHuecKue,  (HU3HOIIOTHYECKHE,  OMOXMMHYECKHE,  IOBEJCHUYECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpa3oBaHMe Kak pe3yabTaT MHKPOIBOIIOIUH.
W3omsmus —  kimtoyeBoid  aktop  BugooOpaszoBanus. Ilytu  u cmocoObl  BHIOOOpa3oBaHMUS:
ajutonatpudeckoe  (reorpaduueckoe),  CUMIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»
(monumnonauzanus, rubpuanuszanus). JmTuTeIbHOCTh SBONIOIMOHHBIX TPOIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HO0Opa3usl.

Ponp  sBomronmoHHO#  Ouosormu B pa3paboTKe  HAy4YHBIX  METOJOB  COXPAaHEHUs
Oouopa3zHooOpazusi. MHUKpPOIBOJIIOLMS UM KO3BOJIOLMS Iapa3uTOB U MX X031€B. MexaHU3MBbI
(dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CTIOCOOBI OOpHOBI ¢ HEH.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, . Maiip.

Tabnuipl u cxembl: «MyTallMOHHAs M3MEHYMBOCTHY», «llomymsiroHHas CTpyKTypa BuUIa,
«Cxema mposiBieHus 3akoHa Xapau—DBaiinOepray», «/[Buxkymine cuibl 3BOTIOLUNY, «DKOJIOTHYECKas
M30JISIMST TONMyJIsAUUid ceBaHCKOU (openny, «l'eorpaduyeckass M30ISLMS JIMCTBEHHUIBI CUOMPCKON
Y JIMCTBEHHULBI J1aypcKoi», «llomyisininoHHBIE BOJIHBI YMCICHHOCTH XHUIIHUKOB M XKepTB», «Cxema
JENCTBUSL €CTECTBEHHOro oToopa», «®Dopmbl OopbOBl 3a cyimiecTBoBaHUEY, «HaycTpranbHbIN
MEJTaHU3M», «KuBble  HCKONAaeMBbIEY, «IloKpOBUTENBCTBEHHAs: ~ OKpacka  >KMBOTHBIX),
«[Ipenynpexnatomias okpacka *KUBOTHbIX», «Dusnonornueckue agantauuny, «lIpucnocodieHHOCTH
OpPraHM3MOB M €€ OTHOCUTENBbHOCTHY», «Kpurepunm Buna», «Bunsl-nBoitHuMKN», «CTpyKTypa BuAa
B npuposie», «CrocoObl BupooOpazoBanus», «['eorpaduueckoe BUA00O0pa3zoBaHUE TPEX BUJIOB
JaHIBIIIeH», «OKOJIOTHYeCKoe BHA000pa30BaHUE BHJIOB CHHHUL, «llONMHIUIONABI pacTeHUi»,
«KamycTHO-peieuHbIi THOPUTY.

Ob6opynoBanue: repOapuy pacTeHMH; KOJUIEKIIMHM HACEKOMBIX; 4Yydela ITHI[ U 3Bepei ¢
IpUMepaMu pa3IMYHbIX PUCIOCOOIEHH; Yydena NTUL U 3Bepell pa3HbIX BUJIOB; repOapuu pacTeHH
ONMU3KKX BHUJIOB, 00PAa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTropHble U IpaKTUYecKue padoThl

1. JlJaGopatopHas paboTa «BbIsBICHHE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

2. Jlabopatopuass pabGora «lIpucnocobneHuss opraHU3MOB M MX OTHOCHUTEIbHAS
1[e71€CO00Pa3HOCThY.

3. JJabopatopuass pab6orta  «CpaBHeHHE BHAOB 10 MOPGOIOTHIECKOMY
KPUTEPUION.

Maxkpo3BoIOLHA U €€ pe3yJIbTAThI
MGTOI[I:I HU3YUCHUA MAKPOI3BOJIIOLUHA. ITaneonTomornueckue MCTOJbl H3YYCHUS SBOJIIOLUU.



[lepexonubie popmbl U GUIOTEHETUYECKUE PSJIbI OPraHU3MOB.

buoreorpaduyeckue meroapl uzydeHus spoionnu. CpaBHeHHE (uIOphl U (ayHbl MATEPHKOB
1 ocTpoBOB. bruoreorpaduueckue oomactu 3eMian. BUabl-o9HIEMUKU U PETUKTHI.

OMOpHOJIOTHUECKUE ¥ CPABHUTEIBHO-MOP(HOIOTHUECKUE  METOAbl  HM3Y4YCHHS  HBOJIOILUH.
['eHeTyeckne MeXaHU3Mbl DHBOJIIOIMU OHTOI€HE3a W IMOSBJIEHUSA SBOJIIOLHUOHHBIX HOBLIECTB.
I'oMosiorvyHble U aHAJIOTMYHbIE OpraHbl. PynuMmeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-
reHETUYECKUEe, OMOXUMHYECKHE M MaTeMaTHYECKUE METOJbl M3Yy4eHHUS HBOJIIOLMU. [ OMOIOTHYHBIE
renbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOT€HETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMEpPHOCTH (TIpaBuIIa) SBOTONMH. [IpUHIMIT CMEHBI (QYHKITHA.

HeoOpatumocTs 3BoonMU. AantuBHas paauaiys. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmumer u cxembl: «DUIOTCHETUYECKUN P JIOMIAIN», «APXEO-NITEPUKC», «3BEPO3yObIe
ameps», «Crerouedansny, «Punnogure», «CeMeHHble NarnopoTHHKH», «buoreorpaduueckue 30HBI
3emmn», «Jpeiidp koHTHHEHTOB», «PenukThl», «HauanbHble cTaauu SMOPUOHATIBLHOTO Pa3BUTHUS
IIO3BOHOYHBIX >KMBOTHBIX», «l OMOJOrMYHBIE U aHAJIOTMYHbIE OpraHbl», «PynTumMeHTb», «ATaBU3MBDY,
«XpoMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHbIE HampaBieHUs SBoMOUUN», «OOIIHe
3aKOHOMEPHOCTH HBOJIFOLIUM.

O6opynoBanue: KOJUIEKINH, repOapun, MyJIsSKH HCKOIIa@MbIX OCTaTKOB OPTraHU3MOB; MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTABU3MOB; KOJIJIEKIIUU HACEKOMBIX.

Tema 2. Bo3HuKkHOBeHHe M pa3BUTHE KU3HU Ha 3emiie

IIpoucxoxaenue u pazBuTHe JKM3HU Ha 3emJe

Hayunblie runoressl MpoucXoIeHus XKu3HU Ha 3emiie. AOuorenes u nancnepmus. JlonayuHsie
IIPEJICTABICHUS O 3apOKIACHUM >KM3HM (KpeaunoHu3M). ['mnore3a MOCTOSIHHOIO CaMO3apOXkIACHUS
KU3HU U €€ ornpoBepkenue onbiTamu @. Penu, JI. Cnamannanu, JI. Ilacrepa. [IpoucxoxaeHue Ku3Hu
1 acTpOOUOJIOT .

OcHoBHbBIE ATanbl HeopraHuueckod sBomtonuu. [lmanerapHas (Teo-moruyeckasi) 3BOJIOLUS.
Xumudeckasi 3BOJIOLMS. AOMOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOpraHM4eckux. OmbIT
C.Mumnepa ul. FOpu. OO6pazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBatHas rumnoresa
A. W. Onapuna, runote3a nepBuyHoro o0ynboHa Jx. XonneliHa, renetuueckas runotesa I'. Mémnepa.
Pu6ozumer (T.Yex) wurunoreza «vupa PHK» V.Tunbepra. dopmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropus 3eman u MeTonbl €€ n3ydeHus. VMckomaemble opranndeckue ocTatku. ['eoxpoHosorus
u e€ Metonpl. OTHOCUTENbHAs U a0COJIOTHAsI T€OXPOHOJIOTHA. ['eoXpoHoIornyeckas IIKamga: JOHBI,
9pBbI, IEPUOJIBI, FTIOXH.

HavanpHbpie sTanbel opraHudeckod »sBostouuu. llosiBieHHe U 3BOMIOLUS MEPBBIX KIETOK.
Opomonust  Merabonu3Ma. BosHukHOBeHHE TmepBbIX 3KocucTeM. CoOBpeMeHHbIE MHUKPOOHBIE
OMOIUIEHKH KaK aHAJIOTr MepBbIX Ha 3emiie coobmectB. CtpoMaronuTsl. [IpokapuoTsl M 3yKapHOTHI.

[Ipoucxoxxaenue sykapuoT (cumMOuoreHes3). OBOJIOIHOHHOE IPOUCXOXKICHHUE BHUPYCOB.
[IponcxoxaeHre MHOTOKJIETOYHBIX OpraHu3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHHU3MOB.

OcHoOBHbIE ATanbl BONIONUHN BbICIIUX pacTeHuil. OcHOBHBIE apoMop(}o3bl pacTeHui. Borxon
pactenuii Ha cymry. [losiBneHue CrIOpOBBIX pacTEHUH U 3aBOEBaHUE UMM Cyllu. CEMEHHbBIE PACTEHHUS.
[IpouncxoxaeHre NBETKOBBIX PACTEHHIA.

OCHOBHBIE 3Talbl BOJIOIUH KUBOTHOTO MHUpa. OCHOBHbIE apoMOpdO3bl )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — TMOSIBIICHHE COBPEMEHHBIX THMOB. [lepBbie XOpOBBIE >KUBOTHBIE.
Kuznp B Bozje. DBomonus Mo3BOHOYHBIX. [Iponcxoxaenune ampuduii u pentunuii. Ilpoucxoxnenue
MiekonuTamux U ntul. llpunnun kmodeBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU
Y TIO3BOHOYHBIMU )KMBOTHBIMH CYILIH.

PazButne xu3HM Ha 3emiie MO 3paM W MEpUOJAM: apXel, MPOTEPO30H, MaIC030i, ME3030M,
KaifHo30M. OOImIas xapakTepUCTHKa KJIMMaTa M reoJorMyeckux mporeccoB. [losBieHue u pacuser
XapaKTepHBIX OPraHu3MOB. YTiieoOpa3oBaHME: €ro YCIOBUS U BIMSIHME Ha Ta30Bblil cocTaB
aTMoc(hephl.



MaccoBble BBIMHUpaHUS — 3KOJIOTMUECKHE Kpu3UChl mnponuioro. [IpuumHbel U cnenctBus
MaccoBBIX BbIMUpaHUil. COBpEMEHHBI HKOJIOTHYECKUH Kpusuc, ero ocobeHHocTH. I[Ipobiema
coXpaHeHHUs OMopa3HOOOpa3us Ha 3emIie.

CoBpeMeHHAsE CHCTEMa OPraHWYECKOro Mupa. [IpuHIMIBI KiIacCUPUKANUKA OPTraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Pemnu, JI. Cnamnanuanu, JI. Ilactep, . 1. MeunukoB, A. WM. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabauel U CXEMBI: «Cxema onbITa D. Pemny, «Cxema onbITa
JI. TlacTepa 1o M3y4eHUI0 camo3apoKaeHus ku3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «I9tansl
HEOPraHUYECKOW HBOJNIOLUUN», «l'€oXpoHOnormyeckas mkana», «HavanbHble 3Tambl OpraHUYECKOU
sBoJtOIUMY, «Cxema 00pa3oBaHUs dYKapUOT MyTEM cumOuoreHesay, «Cucrema >KUBOM MPHPOJIBD,
«Ctpoenue BUpyca», «Apomopdo3bl pacreHuit», «PuaHOGUTHY, «OTHOKICTOUYHBIC BOIAOPOCIIN,
«MHOroKJIeTOuHbIE BOAOpOCan», «Mxm», «llanopoTHukm», «l'onocemeHHble pacTeHus», «OpraHbl
[[BETKOBBIX pacTeHuit», «Cxema pa3-BUTHS JKUBOTHOTO MHUPA», «ApOMOpPQO3bl KUBOTHBIXY,
«[Ipocreiimuey, «KumeunomnomnoctHeie», «llmockue depBu», «Uienucronorue»,  «PwIObI»,
«3emHoBOgHBIEY, «lIpecMbikatommecs», «lltuub»y, «Miekonuraronmey, «Pa3BuTHe KU3HU
B apXeickoi 3pe», «Pa3BuUTHE XKU3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B NAJIEO30MCKOU
apey», «Pa3BuTHEe JKH3HM B ME3030MCKOM dpey», «Pa3BUTHE JKH3HM B KaWHO30MCKOM 3pey,
«CoBpeMEeHHasl CUCTEMA OPraHUYECKOr0 MUPa».

OO6opynoBanue: TepOdapuu PaCTCHH PA3IMYHBIX OTJIEIOB; KOJUICKIIMHM HACEKOMBIX; BIIAYKHBIC
npenaparbl JKUBOTHBIX; PAKOBHUHBI MOJUIFOCKOB; KOJUIEKIIMM HWIJIOKOXKHX; CKEJIEThl IO3BOHOYHBIX
JKUBOTHBIX; 4y4esia MTUIl U 3BEPEH; KOJJICKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOIMAEMbIX; MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

JlaGopaTopHble M IpaKkTHYeCKUe PadoThI

1. Buprtyansnas nabGopatopunas pabora «MoaenupoBaHue ombIToB Musuiepa—
Opu o n3ydenunto abMOreHHOro CHHTE3a OPTaHMYECKUX COCMHEHUH B IIEPBUYHON aTMOChepe.

2. JlabopaTtopHas pabora «/3yuyeHHe U ONMHUCAHUE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHu3MOB.

3. llpakTuueckas pabota «/3ydeHHne OCOOCHHOCTEH CTPOEHHS pPACTEHUH pa3HBIX
OTZIETIOBY.

4. [lpaktuueckas paborta «M3yyeHne ocoOeHHOCTEH CTPOCHHS IMO3BOHOYHBIX
KUBOTHBIX).

IIpoucxoxkaeHue 4ea0BeKa — AHTPOINOTeHe3

Paznensl u 3aaun antpornonorun. MeToibl aHTPOMOJIOTUH.

CraHOBIIEHHE TIPEACTABICHUM O NPOUCXOXKJICHUM 4YEJIOBEeKa. Pelnrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CxoacTBO 4yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE TOJIOKEHHE 4esloBeka. CBUIETENbCTBA
CXOJICTBA  YEJIOBEKAa  C KUBOTHBIMU:  CPaBHUTEIHHO-MOP(OJIIOTHUECKUE, HIMOPHUOJIOTUUYECKUE,
¢busnonoro-6MoXuMHUEcKre, moBeaeHuYeckre. OTIMYUs YeloBeKa OT >KMBOTHBIX. [IpsaMoxoxaeHue
Y KOMIUIEKC CBSI3aHHBIX C HUM TPU3HAKOB. Pa3BuUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAIBHOU
CUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTpomoreHesa: OHoJOrH4eckue, couuaibHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COIMAIBbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTagUM aHTpororeHe3a. PaHHMe uenoBekooOpa3Hble 00€3bsiHbI (MPOKOHCYIBI) U
paHHHE TMOHTUIBl — OOIIMEe TPEIKH YEeTOBEKOOOpPa3HBIX 00€3bsH M JIOJeH. ABCTPATONUTEKH —
JNBYHOTHE TMpEAKU JIrojaed. YenoBeK yMenblid, NEepBbIe HW3rOTOBIEHUS Opyaud Tpyaa. Yemosek
MPSIMOXOJSIINNA ¥ TIEPBBIA BBIXOJ JItoJIei 3a mpenensl Agpuku. YenoBek reiienb0eprckuit — oomuit
MPEIOK HEAHJIEPTaIbCKOrO YEJIOBEKAa M YEJIOBEKAa pasyMHOro. UYenmoBeK HEaHJEPTAIbCKUA KakK BHU]T
JMOJIed  XOJIOAHOTO KiumaTa. YeJoBeK pa3yMHBbI COBPEMEHHOrO THIA, JACHHCOBCKHI YENIOBEK,
OCBOCHHME KOHTHHEHTOB 3a nipenenamu Adpuku. [laneorenernka u majieoreHOMUKa.

DBOJNIOIUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSIMSAX —YellOBEKa.
MyrtannonHnsiii mpouecc u noaumopousmM. [lonmymnsiuoHHble BOJHBL, Apeld TreHoB, MUTpaLUs
1 «o(hdexT ocHOBaTeN» B MOMYISIUIX COBPEMEHHOTO YETIOBEKA.



UYenoseueckue pacel. [lonstue o pace. bonbime packl: eBponieonaHast (€Bpa3uiickas), aBCTpayio-
HEerpouaHas (9KBaTOpHANIbHAs), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCKast). Bpems u mytu pacceneHus
yeloBeka Mo IiaHere. EaMHCTBO yenoBedeckux pac. HaydHas HECOCTOSATENBHOCTH pacusMa.
[TprcmocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBHSIM OKPYXKAIOIIeH cpeabl. Biusiaue reorpadudeckoit
cpensl U Apeiida reHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeIOBeKa.

MexucuuIIMHapHbIe METOJIbI B (pusmdeckoit (6uonornyeckoi) AHTPOIOJIOTUH.
OBOJIIOLIMOHHAST aHTPOIOJIOTUS W MAJCOAHTPOIONOTHS YEJIOBEYECKUX MONyJsuuid. buoconuanbhabie
HCCIIEIOBaHMs NPUPOAbI uyesioBeka. MccienroBaHue KO3BOMIOLUM OHMOJOTMYECKOTO U COLMAIBHOTO
B UEJIOBEKE.

JdemoHcTpauuu
IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.
Tabmuuelr  wmcxembl:  «Metoabl  aHTpomnoiorum»,  «['OJOBHOW  MO3r  4YeJOBEKay,

«YenoBekooOpazHble 00e3bsHBbI», «CKeleT 4YelnoBeKa U CKeleT MHUMIaH3e», «PynauMeHTHI
U aTaBU3MbI», «JIBWXKylMe CHJIbl  AQHTPOIIOI€HE3a», «DBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonuTek», «YemoBek ymenblii», «YenoBek MNpsIMOXOIALIMI», «J{eHUCOBCKUN YEI0BEK»
«Heannepranbupl», «KpoManboHLb», «lIpenku yenoBekay, «ITambl 3BOJIOLIUU 4YEIOBEKa», «Packl
YEJIOBEKay.

O6opynoBanue: MyISDKA OKaMEHENOCTeH, MpPEeIMETOB MaTepUaIbHOW KYJIbTYphl TMPEIKOB
YyeloBeka; penpoAykiuu (pororpaduu) KapTUH € MUGPOJIOTHYCCKUMU W OMOJICHCKUMHU CIOKETaMU
MIPOUCXOXKACHUS YeloBeKa; poTrorpaduu HaXOJOK HCKOIAeMbIX OCTaTKOB UEIOBEKa; CKEJIET YEIOBEKa;
MOZEJIb Yepera YelIOBeKa U Yepera NIMMIIaH3€; MOJENb KUCTH YEJIOBEKA U KUCTHU IIHMMIIaH3€; MOJAEIN
TOpca MPEJKOB YEIOBEKa.

JlaGopaTopHble M IpaKkTHYeCKUe PadoThI

1. JlJaGopatopHas pabora «/3ydueHue ocoOEHHOCTEH CTPOEHUS CKelleTa YeIOBEKa,
CBSI3AHHBIX C MPSAMOXOKICHUEM .
2. I[IpakTuueckas pabora «3yyeHHe SKOJOTUUECKHUX AJANTALUN YETOBEKa.

Tema 3. Opranu3msl 4 OKpPY:KaAKOIAS Cpeaa

JKOJIOTHSI — HAyKa O B3aUMOOTHOIIEHUSIX OPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM
€ OKpY:Kalolel cpeaou

3apoxaeHue U pa3BuTue skojoruu B Tpynax A. 'ym6onbara, K . @. Pynee, H. A. CeBepiiosa, 3.
I'exkens, A. Tencnm, B. H. Cykau€Ba. Pasgensl u 3agaum skosoruu. CBsi3b SKOJOTMM C IPYTMMH
HayKamH.

Mertoabl  skonoruu. IloneBble HaOmoneHUS. OKCHEPUMEHTHI B SKOJOTHH: HPUPOIHBIE
u nabopaTopHbele. MopaenupoBaHue B 3KOJOTHMH. MOHUTOPUHI OKpY)KalOIIEH Cpenbl: JOKaJIbHBIMH,
PErMOHANBHBIN U TTI00abHBIN.

3HaueHue SKOJIOTMYECKUX 3HaHWM JJIs yeloBeKa. JKOJIOrH4eCKOoe MHPOBO33pPEHHME KaK OCHOBA
CBSI3€M 4YelloBEYeCTBa C NpUponoi. POpMUPOBAHUE DKOJOTMYECKOW KYJIBTYPHl M 3KOJOTMYECKOU
IrPaMOTHOCTH HaceJIeHUs.

JdemoncTpauuu

IToprpersr: A. I'ym6onpar, K. ®. Pymbe, H. A. Cesepuosn, O.['exkkenb, A. Tenciu, B. H.
Cyxkaués.

Tabmuisr u cxembl: «Pa3nensl skonorun», «MeTtoasl skonorum», «CxemMa MOHHMTOPHHTA
OKPY>KaIOILEN CpeabD».

JlabGopaTropHble U NpaKkTUYecKue padoThl

JlabopatopHas paboTa «/3ydueHue METOJOB FIKOJIOTUUECKUX UCCIIECIOBAHUIY.

Opranusmsl U cpeaa o0UTAHUS

Okonorndyeckue (akTopsl M 3aKOHOMEPHOCTH uX JeiicTBus. Kiaccudukanus 3KOI0rMYECKUX
(dakTopoB: abuoTuyeckue, OWOTHYECKHE, aHTpomoreHHble. OOmMUe 3aKOHOMEPHOCTH JCUCTBUS
skonoruueckux (akropos. IlpaBuno muaumyma (K. Ilnpenrens, FO. JlubOux). TonepaHTHOCTB.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue Qaxktopbl. CBeT Kak 3KoJoruueckuil Qaxtop. [lelicTBue pa3HBIX y4acTKOB
COJTHEYHOTO CIIEKTpa Ha OpPraHU3MbI. DKOJOTHYECKHE TPYIIIbl PACTEHUN U )KUBOTHBIX MO OTHOIIEHUIO
K cBery. CurHasibHas poJib cBeTa. DoTonepruoau3M.



Temneparypa kak »dkojormdeckuii dakrtop. JlefictBue TemmepaTypsl Ha OpraHU3MBI.
[TolikunorepMHbIe ¥ TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxnocTh kak skonorndeckuid ¢aktop. [Ipucrnocobmenus pacTeHuil K MOAIepKaHUI0 BOAHOTO
Oamanca. Kiaccudukamus pacteHHid 1O OTHONICHHWIO K Bojae. IIpucrmocoOneHusi IKUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl  oOWMTaHUS OpPTraHU3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAs, IIOYBCHHAs, TIIIyOMHHAS
MOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. @DPUINKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOUTaHHS
opranu3MoB. [Ipucnoco0i1enns opraHu3MoB K JKU3HU B Pa3HBIX Cpenax.

buonoruueckue putmbl. Buemnue u BHyTpeHHHE pPHUTMbL. CyTOUHBIE U TOAUYHBIE PHUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH )KU3HU.

XKuznennoie ¢opmbl opranuzMoB. [lonstue o xuzHeHHOH ¢opme. JKuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbsl, KYCTApHHKH, KYyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJICTHUE TPAaBBHI.
’Kuznennsie (OpMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOCHHOCTH CTPOCHHS
1 00pasa KU3HHU.

buotnueckue ¢dakrtopbl. Bumbl OMOTHYECKUX B3aWMOJCHCTBUIA: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmsel. [lapazutusm, koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4uecTBo). Herpoduueckue B3ammoneicTBus (Tommueckue, (opuueckue, (adpuueckue).
3HaueHue OMOTHMYECKHX B3aUMOACHCTBHM [UIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele OOUTaHHS.
[TpuHIMT KOHKYPEHTHOTO MCKITIOYCHUSI.

JdeMoHcTpamun

Tabnuiet n cxembl: «KOJIOTHUECKUe PaKTOPb», «CBETOBON CIEKTP», «DKOIOTHIECKUE TPYIIITHI
KUBOTHBIX 110 OTHOIICHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIEY, «XOJIOTHOKPOBHBIE KUBOTHBICY,
«DU3NOJIOTHYECKUE aIaNTalluyd JKUBOTHBIX», «Cpeapl OOMTaHHS OpraHM3MOBY», «buojormueckue
putMbl», <« Ku3HeHHble QOpMBI pacTeHuii», <« OKu3HeHHble (GOPMBI JKUBOTHBIXY», «IKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «JKOCHCTeMa XBOWHOro ieca», «llemm muranus», «XHUITHHYECTBOY,
«[Tapazutuzmy», «Konkypenuus», «Cumomos», «KommeHncanuzm.

OO6opynoBanue: repOapuyl pacTeHWH M KUBOTHBIX, NMPHCHOCOOJICHHBIX K BIUSHHUIO PA3IHYHBIX
HKOJIOTUYECKUX (PaKTOPOB; TepOaphu CBETOMIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTEHU,
CBETOJIIOOMBBIC, TEHENMIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIE PACTEHHS; TepOapuy W KOJUICKITUH
TEIJIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOHUYMBBIX pAcCTE€HH; uydyelna NTHULl U 3Bepeil; repbapuu
pacTeHui, OTHOCSAIMMXCSA K rurpoduram, Kcepoduram, Me30(UTaM; KOMHATHBIE PACTEHHS IaHHBIX
IpyNN; KOJUIEKIMM >XHBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpenax; repOapuu U KOJJIEKIIMU DPacTEHUM
Y )KUBOTHBIX, 00JIaAfOIINX YepPTaMH MPUCTIOCOOJIEHHOCTH K Ce-30HHBIM W3MEHEHUSIM YCIIOBUI KH3HH;
repOapuy 1 KOJUIEKIIMA PACTEHHH W KUBOTHBIX PA3IUYHBIX )KM3HEHHBIX (OPM; KOJUIEKIIUHU >KUBOTHBIX,
YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlabopaTopHble U IPaKTHYECKHE PadoThI

1. JJabopaTtopHass paboTa «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO
CBETa».

2. JJabopaTtopHass paboTa «BpIsiBIeHHE TPUCTOCOOICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATypPhI».

3. JJabopaTtopHass paboTra «AHaTOMHYECKHE OCOOEHHOCTH PACTEHUM U3 Pa3HBIX

MECT OOUTaHHUSI.

IKO0JI0THsSI BUIOB M MOMYJISIIIAIA

DKOJOTHYECKHE XapaKTePUCTUKHU momyisuu. [Tomymsimust kak Ouosiornyeckas cucrema. Pomib
HEOAHOPOJHOCTH Cpefbl, pu3nyeckux 6aphbepoB M 0OCOOCHHOCTEH OMOJOTHH BUIOB B (DOPMHUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYpbl mnomyisiiuid. OCHOBHBIE IOKa3aTeId MOMYJSIUU: YHUCIEHHOCTb,
MJIOTHOCTh, BO3pPACTHAs H MMOJIOBasi CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTparusi.

DKoyoruyeckasi CTpykrypa mnomyisaiuud. OIlleHKa YHCIEHHOCTH TMOmyisiuu. JuHamuka
NONyJSAILUK U €€ peryisiuua. buoTudeckuil moTeHuuan nonyaauud. MojaenupoBaHue TUHAMUKH
nonyJsiiui. KpuBble pocTa YMCICHHOCTH NomyIsiiui. KpuBbie BEDKUBaHUA. Perymsius ducieHHOCTH
MOMYJISIIIAIA: POJb (PAKTOPOB, 3aBUCAIINX U HE 3a-BUCAILIUX OT TUNIOTHOCTH. DKOJOTUYECKUE CTPATETHH
BUJOB (r- u K-cTpaTterun).

[TonsTne 00 okojormueckod Huie Buga. Mectrooburanue. MHoromepHas MOENb



skosiornyeckod HumM JDk. M. Xatumncona. Pa3mepsl skosormyeckod Humu. [loTeHunanbHas
U peain30BaHHas HUILIU.

Bung kak cucrema mnonmynsuuii. Apeaiibl BUIOB. BHAbl M UX JKU3HEHHBIE CTpaTErHUU.
DKOJIOTHUECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHMS W MUIPAlUil KMBOTHBIX. BHoOJIOrMyeckue MHBa3UU UYKEPOIHBIX
BH/JIOB.

JdemoHcTpauuu

IToprper: [Ix. M. XaTuyuHCOH.

Tabnuipl U cxembl: «DKOJIOTUYECKUE XapaKTePUCTUKU momyisuuny», «lIpoctpancTBennas
CTPYKTypa Homyisinun», «Bo3pactHble mupamMuasl NOnyassuun», «CKOpPOCTh 3aCElIeHHs] IOBEPXHOCTH
3emMil pa3IMuyHbIMU OpraHu3Mammny, «Mojens sxonorudeckoit Humm JJx. Y. Xarunnconay.

O6opynoBanue: repOapuy pacTeHU; KOJUIEKIIMU KUBOTHBIX.

JlaGopaTopHble M IpaKkTHYeCKUEe PadoThI

JlaGopatopHas pab6ora «lIpucnocoOnenus ceMsH pacTeHU K pacceIeHUIO».

Tema 4. Coo01mecTBa M DKOJOrHYecCKHe CHCTEMbI

IK0JIOrHs CO00IIECTB. JKOJOTHYECKHE CHCTEMBI

CooOmiectBa opranu3moB. buonenoz wuero crpykrypa. CBa3u Mexay oOpraHu3MaMu
B OHOLIEHO3E.

Okocucrema kak OTkpbiTas cucrema (A. Jlkx. Tencim). OyHKunoOHaIbHBIE OJOKH OpraHU3MOB
B DKOCUCTEME: IMPOAYLIEHTbI, KOHCYMEHTHI, peAyleHTbl. Tpodudeckue ypoBHU. Tpoduueckue nenu
u cetu. AOuorndeckue OokM 3KocucteM. [louBbl W Wikl B 9KOocucTeMax. KpyroBopor BemiecTB
Y TIOTOK SHEPTHU B SKOCUCTEME.

OcHOBHbIE TIOKa3aTeIM HKOCUCTEMbl. buomacca u nmpoaykuus. DKOJOTMYECKUE MHPaMUIbI
qucen, 6MoMacchl U SHEPTUU.

HNuaamuka skocucteM. Karacrpoduueckne mnepecrpoiiku. @Dmykryanuu. HampasiieHHBIC
3aKOHOMEpHbIE CMEHBI COOOILIECTB — CyKleccud. IlepBUUYHBIE U BTOPUYHBIE CYKLECCHUM MU HX
TIPUYHHBI.

AHTpONOreHHbIe BO3/IEHCTBHS Ha cykuieccut. KinmmakcHoe coobiectBo. bruopasHooOpasue u nmosHoTta
KpyroBOpOTa BEILIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.

IIpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI O03€p U PEK. OKOCHUCTEMBI MOpPEH U OKEaHOB.
DKOCUCTEMBI TYHJP, JIECOB, CTETEH, IIyC-ThIHb.

AHTpOnoreHHele  3KocucTeMbl.  Arposkocucrema.  ArpoueHo3.  Pazmuuus  mexny
AHTPOIOTE€HHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [opoackas ¢iopa u dayHa.
CuHaHTponu3anus ropojackoi ¢ayHbl. buonornueckoe u XO03sIICTBEHHOE 3HAU€HUE arpo3KOCHCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJECWCTBUN OpPraHU3MOB B 3KOCHCTEMAaX.
Ponp kackamHoro sddexra u BUIOB--30U(PHUKATOPOB (KIIOYEBBIX BHJOB) B (DYHKIIMOHHPOBAHUH
skocucTeM. llepeHoc »HEpruM U BEUIECTB MEXJIY CMEXKHBIMU 3KOCHCTEMaMH. YCTOWYMBOCTH
OpPraHMU3MOB, MOMYJISLNI U YKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/ICHCTBUM.

MexaHu3msl BO3JICUCTBUSA 3arpsA3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHM3MEHHOM, OpPTaHW3MEHHOM, TOMYJSIMOHHOM M 3KOCHUCTEMHOM YPOBHSX; OCHOBBI
HKOJIOTHYECKOTO HOPMHPOBAHMS

AHTPOIIOTEHHOI'O0 BO3JEHUCTBUSA. METONOJIOTHSI MOHUTOPUHIA €CTECTBEHHBIX M AaHTPOIOTE€HHBIX
KOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencau.

Tabmuuer u cxembl: «CTpykTypa OuoneHo3ay», «IKOCHCTEMa IIUPOKOJIMCTBEHHOTO Jecay,
«OKocucreMa XBOHHOro Jeca», «®DyHKIUOHAIBHbIE TPYNIbl OPraHU3MOB B DKOCHUCTEMED,
«KpyroBopoT BemiecTB B 3kocucteme», «llenu nutanus (mactOuiHasi, IeTPUTHAS)Y, «IKOJIOTHUECKas
NUpaMuia 4uces», «IKOJOrHYecKas NupaMmuga OMoMacchl», «JKOJIOrHyecKas MUpaMuaa SHEPrum»,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBieHHe Jjeca TMoOcie MOXKapay,



«JxocucTeMa o03epa», «ArpoueHos», «KpyroBopoT BelIECTB U IOTOK HHEPrUH B arpoleHO3e»,
«[Tpumeps! ypbo-3KocHCcTEMY.

O6opynoBanue: repOapuu PaCTeHHUI; KOJUICKIIMH HACEKOMBIX; Yydelna MTHI] U 3Bepeid; repoapun
KYJIBTYPHBIX U AUKOPACTYIINX PACTCHUN; aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

JlaGopaTopHble H NpaKTHYecKue padoThl

1. IpakTuueckas pabora «3yueHue u onucanue ypOO3KOCUCTEMBIY.

2. JlabopaTtopHas paboTa «M3ydyeHne  pa3zHOOOpa3uss  MEIKHX  ITOYBEHHBIX
YJIEHUCTOHOTMX B PAa3HBIX 3KOCUCTEMAX).

3. DKcKypcus «IKCKypcHsi B THIIMYHBIN OHMOTeoleHo3 (B ayOpaBy, OEpe3HsK, €IbHHUK, Ha
CYXOJIOJIBHBIN WJIM IIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

4. DKkckypcus «IKCKypcus B arpo3KOCUCTEMY (Ha MOJI€ UM B TEINIMYHOE XO34KHCTBO)».

buocdepa — riodanbHas IKocucTeMa

buocdepa — obmerumanerapaast 00071049ka 3eMiTd, TJe CYIIECTBYET WM CYIIECTBOBAIA KU3Hb.
PazButue npencrasiennii o 6mocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepranckoro o 6uo-chepe.
Ob6nactu 6uocdeps u €€ cocta. JKuBoe BemecTBo 6Hochephl U ero PyHKITUH.

3aKkOHOMEPHOCTH cyliecTBoBaHus Ouochepbl. OcobeHHocTH Ouochepsl Kak TI0OAIbHOU
sKocucTeMbl. JlnHamuueckoe paBHOBecHe B Omochepe. KpyroBopoTsl BemecTB U OMOT€OXUMHUYECKUE
LIUKIBI (yriieposia, a30Ta). PUTMHUYHOCTS siBIeHUH B Onocdepe.

3oHanpHOCTH Onochepsl. [TonsTe o 6mome. OCHOBHBIC OMOMEBI CYIIU: TYHJIpa, XBOWHBIC Jieca,
CMEIIaHHBbIE U NIMPOKOJIIMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, IYCTbIHU, TPOMMYECKUE Jieca,
BBICOKOTOpBSI. KitmMat, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crtpykrypa u QyHKIHS XUBBIX CHUCTEM, OI[EHKAa MX PECYpPCHOrO MOTEHIHada U OMOCQEepHBIX
GbyHKIHH.

JdeMoHcTpamun

[Toptpetsi: B. U. Bepuaznckuii, 3. 3rocc.

Tabmumper u cxembl: «['eocdepsr 3emmu», «KpyroBopor aszora B mpupozae», «KpyroBopot
yraepoaa B npupoae», «KpyroBopor kuciopoja B IpHupoae», «KpyroBopoT BOJbI B IPUPOIEY,
«OcHoBHBIE OMOMBI cymmy, «Knumarnueckue mosica 3emmnu», «TyHuapay, «Taiiray, «CMemaHHbIN
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii Jec.

Ob6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB; KOJIIEKIIMH KUBOTHBIX.

Yesi0Bek M OKpYyrKaomas cpeia

DKoslorndyeckre KpU3MChl U X NpU4MHbL. Bo3zaelicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHHE
BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHON cpelbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienune noussl. OXxpaHa MOYBEHHBIX pecypcoB. VI3MeHeHHe Kiaumara.

AHTpOTIOTEHHOE BO3JICMCTBHE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa pacTHUTEIHHOTO
Y )KUBOTHOTO MHpa. OCHOBHBIE MPUHLUIBI 0XpaHbl Ipupoabl. KpacHele kauru. Ocobo oxpaHsemble
npupoanblie Teppuropun (OOIIT). borannyeckue casibl U 300-JI0THYECKUE TAPKH.

OCHOBHbIE TMPUHIMIIBI YCTOMUMBOIO pa3BUTHs 4YeJOBEUECTBa U MpUpoAbl. ParmonanbHOe
MIPUPOIONOJIB30BaHNE U COXpaHEHUE OUOIOrHYECKOro pasHooOpasus 3emin. O01ue 3aKOHOMEPHOCTH
r7100ABbHBIX HKOJOTHUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHM3HMCa U €ro BEpPOSITHBIC
MOCJIEZICTBUSL.

PazButue MeTO/I0OB MOHHTOPHHIA Pa3BUTHS OMACHBIX TEXHOICHHBIX MpoleccoB. CHCTEeMHBbIE
UCCIIEIOBaHMUsl  Tepexoja K pecypco-cOeperaromieii ¥ KOHKYPEHTOCIIOCOOHOW  SHEpreTHKe.
buo-noruueckoe paszHooOpasue u Omopecypchl. HarmonanbHble HH()OPMAIMOHHBIE CHUCTEMBI,
o0ecrnieurBaoIIye AOCTYN K MHGOPMAIMU MO COCTOSIHUIO OTAEIBHBIX BUIOB M dKOCUCTEM. OCHOBBI
HKOpeadUIMTAIIMN YKOCUCTEM U CIIOCOO0B OOpHOBI C OHMOMOBPEKIECHUSAMHU. PEeKOHCTPYKIIMS MOPCKUX
1 Ha3€MHBIX IKOCHCTEM.

JdemMoHcTpanuu

Tabmuubl u cxeMbl: «3arps3HeHne atMocepbl», «3arps3HeHue ruapochepsl», «3arps3HeHUe
nouBb», «llapHukoBbIT 3hPexT», «Ocobo oxpaHseMble TPHUPOAHBIE TeppUTOpUnY», «Mozaenu
YIPaBISEMOT0 MUPay.

Ob6opynoBanue: (ororpadguu oxpaHSEMBIX pacTeHHH U KUBOTHBIX KpacHoii kHuru PO,
KpacHoli kauru pernosa.
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TemaTnyeckoe nNjaHupoBanue yueonoro npeamera «buosornsa» 10 kiaacce, Yriay0/ieHHbIH ypOBeHb

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Tema 1-2. Buoaorus
Kak Hayka. JKuBble
CHCTEMBI

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

0,5

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Enunas kommexus
U(POBBIX
00pazoBaTeNbHBIX
pecypcos, POIII,
AKnacc, ®oxcdopa,
Skysmart

Cnmcok UTOTOBBIX
TUIAHUPYEeMBbIX
Pe3yJbTATOB C YKa3aHHEM
3TanoB ux GopMUPOBAHUA

PackpeiBaTh  coaepikaHue
TEPMUHOB U IIOHATHHA IIO
TeMe.

XapakTepu3oBaTh
OMOJIOTHIO Kak HayKy, ee
MECTO U POJIb CPEAU APYTUX

€CTECTBEHHBIX HayK..
HasreBaTth Ba)KHEHUIIINE
oTpaciu  OHOJIOTHYECKHX

3HAHUM U 3aJa4M, CTOSIIHUE
nepen Owomormeit XXI B..
Xapaktepu3oBaTh

OCHOBHBIC METOJIbI
MO3HAHUS UBOH MPUPOJBI

HaspiBath HayKH,
M3y4arolue KUBBIC
CHUCTEMBI Ha Pa3HBIX
YPOBHSAX OpraHU3altu.

CpaBHuBaTh MEXAy coboit
JKMBBIC CHCTEMBI Ppa3HbIX
YpPOBHE#l OpraHu3alud u

OPOMCXOSIIME B  HHUX
IIPOLIECCHI.

OueHuBaTh poib
OMOJIOTUYECKUX OTKPBITHI
"u HUCCIIEIOBAaHUN B
pa3BUTHHU HaYKU u
MIPAKTHUYECKON
NeITeNLHOCTH JIIOIEH.
[Mepeuncnares  mpodeccun,

CBSI3aHHBIC C COBPEMCHHOM
OMOIOTHEH. [TpuBOINTH

Croco0 oneHKH
HTOTOBBIX
JIAHUPYEMbIX
pe3yJbTaToB

- YCTHBIH OIIpOC;
-penieHne  y9eOHbBIX
U TI03HABATEJHHBIX

3aga4
-penieHne y9eOHbBIX
u MPaKTUKO-
OpPUEHTUPOBAHHBIX
3ajay;
[IpakTuueckas
pabota




MpUMEpPBl  MPAKTHUYECKOTO

HCITOJIB30BaHUS
JIOCTIDKCHHMM OHOJIOTHU B
MEUIINHE, CEIIbCKOM
XO3SHCTBE,

MIPOMBITTUICHHOCTH H
oxpaHe MIPUPOIBI
CpaBHUBaTh O0OMEHHBIE
MpOIECChl B HEXHUBOH U
JKUBOM MPUPOJIE;
packpsIBaTh CMBICI

peakiuii MetaboHM3Ma.

Tema 3.
XHUMHYECKHI cOCTAB
H CTPOCHHE KJIETKH

24

Enunas kommexius
U (POBBIX
00pazoBaTeNbHBIX
pecypcos, POILI,
AKnacc, ®oxcdopa,
Skysmart

PackpeiBaTe  conepikaHue
TEPMUHOB H MOHATHH IO

TeME. Jloka3eIBaTh
CJIMHCTBO 3JIEMEHTHOTO
cocTaBa Kak OJHO W3
CBOKICTB JKHBOTO.

Pacnpenensates xumuueckue
DJIEMEHTHI, BEIIECTBA II0
rpynmnaM B 3aBUCHMOCTH OT
cTpoeHUss W (QyHKIUWH.
YcranaBinvuBaTh
B3aMIMOCBSI3b CTPOCHUS U
(YHKIIMA HEOPTaHUYECKUX
BEIIECTB KJIETKU
OOBACHSTH poib
OpPTaHMYECKUX B
(GYHKIMOHUPOBAHUT
JKABBIX CHCTEM, B
MTPOMBINIIICHHOCTH, B
MEIMIIMHE, B IOBCEIHEBHOM
KHA3HA 4yeg0BeKa
CxemaTruecku U300pakaTh
CTpOEHHE MOJICKYT
XUMHUYECKUX BEIIIECTB.
BrimonHaTs KadyecTBEHHEBIE
peaknuu Ha OOHapyXeHHE
0OEIKOB B KIIETKE;
OOBSICHATH MTOJTYICHHBIC
pe3yIbTaThI

- YCTHBIH OIpOC;
-pemieHHe  y4eOHBIX
U TI0O3HAaBAaTCJIBbHBIX
3a1a4

-pemieHHe  y4eOHBIX
" PaKTHKO-
OPUCHTHUPOBAHHBIX
3a/1a4;
JlaboparopHnas
pabota




CpaBHuBaTh MexAy coOoii
IYKapUOTHYCCKHUE
UIPOKAPUOTHICCKHE
KJICTKH; OTMEYaTh CXOJICTBO
U pa3iuyusi B CTPOCHHU

KJIETOK OakTepuii,
JKMBOTHBIX, pacTeHUH U
rpuboB

OrnuceIBaTh CTpOCHHE

JYKapUOTUYECKOH  KIIETKU
Mo M300paKCHWsIM M Ha
MHUKpOTpenaparax;
KJIACCU(HUIIPOBATH
OpraHouJbl B 3aBUCUMOCTH
OoT  ocoOeHHOCTeH  uX
CTpOEHUS
(omHOMEMOpaHHBIE,
JIByMeMOpaHHBIEC,
HEMEMOpaHHEIC);
OTIMICHIBATh byHKIIIH
KaXJIOro  oOpraHouja B
KJIETKE CxemMaTHyHO
n300paxkathb CTpOCHHE
PACTUTENBHOW U >KUBOTHOU
KJIETKU. OOBSICHATB
OmoJorMdecKoe  3HaYCHUE
TpaHCIIOpPTa  BEMIECTB B

KJIETKE Ilepeuncisars
[IEPCIEKTUBHbBIE

HaIlpaBJICHUA Hay4HBIX
HCCIIEA0BAHUM B

CTPYKTYpPHOU Omomorum,
packpblBaTh WX 3HA4YEHHE
JUTSL METULIUHBI U CEIBCKOTO
XO35IUCTB

Tema 4.
KuzHeneareabHOCTh
KJIETKH

18

Ennnast xoymekims
U (POBBIX
00pazoBaTeNbHBIX
pecypcos, POII,
AKnacc, ®oxcdopa,

PackpeiBath  coaepikaHue
TEPMUHOB U IOHSITHH
XapakTtepuzoBath  0OMEH
BEIIECTB W MPEBpalleHue
sHeprun (MeTaboJIM3M) Kak
OJIHO HMX CBOWCTB >KHMBOTO.

- YCTHBIH OIIpOC;
-penieHne y4eOHbBIX
U TIO3HABATCJIBHBIX
3a7a4

-pemeHue  yIeOHBIX




Skysmart

[lepeuncnare ocobeHHOCTH
IJIACTHYECKOTO u
SHEPTreTHYECKOro oOMeHa B
KIIETKE; yCTaHABIUBATh
B3aMMOCBS3b MEXKIY HUMHU.
Paznmuuate THIBEI OOMEHa

BEILIECTB B KJIETKE:
ABTOTPO(HBIH u
reTepoTPO(HBIH.

OnucsiBaTh JTarbl
MPOIIECCOB oOMeHa
BEIIECTB B KJIETKE,
CpaBHHBATh 1704

3¢ (EeKTUBHOCTD, OLICHUBATh
UX pOIb B TIPUPOJE U B

JKU3HU yejioBeKa
OnwnceBaTh JKU3HECHHBIN
LIMKII BHUPYCOB
uMMyHozeduuTa

YeNoBeKa; pazauyaTh Ha
pucynkax BTM ((Bupyc

TabavHo MO3aHKH),
OakTepuodar, BUY.
O00CHOBBIBATh "
co0moaaTh MepBbl
MPOUITAKTHKI
pacnpocTpaHeHHs
BHUPYCHBIX 3a00J1eBaHuUi
(pectiupaTopHbIE,

JKEITy IOYHOKUIICYHBIE,
KJICTIIEBOM sHIe(DaTHUT,

BUY-undexnus) Pemartp
Ouosornueckue 3amadd Ha
olpeieNIeHUe
110CJIE10BAaTEIbHOCTH
Hykieotngo  JHK  u
MPHK, npumensas 3nanus o

peaKImsIxX MaTPUIHOTO
CHHTE3a, FeHETUYECKOM
KoJie, MIPUHIIATIC

KOMIIJIEMCHTAPHOCTH

" MIPaKTHKO-
OpHEHTHUPOBAHHBIX
3ajad;




Tema
5.PazMHOkeHHe U
HHAMBUIYAJIbHOE
pa3BuTHe
OpPraHu3sMoB

15

Enunas xomtekuus
u(poBHIX
00pa3oBaTeNbHBIX
pecypcos, POIII,
AKnacce, @okcdopa,
Skysmart

Pematp Ouonoruueckue
3aJa4yd  Ha  OIpEJCIICHUE
aHTHKOJIOHOB TPHK,
MOCIIEA0BATEIILHOCTH

aMUHOKHCIIOT B MOJICKYJIe
Oenka, IPUMEHSSI 3HAHUSA O

peaxmusax MaTPUIHOTO
CUHTE3a, TEHETUYECKOM
KoJe, TIPUHIINTIE
KOMIUIEMEHTapHOCTH

PackpeiBaTh  comepikaHue
TEPMUHOB U IIOHATHMN:
OrnuceiBaTh JKU3HECHHBIN
UK KIETKH; MEPEeYUCIsATh
" XapaKTepH30BaTh
MIEPHOIBI KJICTOYHOTO
IMKJIa, CpaBHUBATh  HMX
Mexay coboit. OnuceiBaTh
CTpOCHHE XPOMOCOM,
KapUOTUIIOB ~ OPraHWU3MOB,
CpPaBHHBATH XPOMOCOMHBIE
HaOOPHI KIIETOK.
CpaBHUBaTh CTaJUA MHUTO3a
U MeHoza. Paznmnuarh Ha
MUKpOTIpenapaTax "
PUCYHKax CTaJldd MHUTO3a U
Meno3a. PackpsiBats
OMoJIoTrHYecKuit CMBICIT
MHTO3a u Meno3a
OOBACHATH OHOJOTHUECKUI
CMBICIT
3arporpaMMUAPOBaHHOM
KJIETOUHOU rudenn -
aronro3a. Y CTaHaBIMBaTh
B3aMMOCBSI3b MEXITy
rOMEOCTa30M KJIETOK M HX
rulenpio  XapakTepru3oBaTh
OCOOCHHOCTH H 3HAYEHUE
Oecrioioro W TOJOBOTO
CIoco00B  Pa3MHOKCHHS.
Briensate BUABI OECIIONOro

- YCTHBIH OIIpOC;
-penieHne y9eOHbBIX
U TIO03HABATEJHHBIX

3amaq
-penieHne  y9eOHbBIX
" MPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1a4;
Jlaboparopras
pabota




Pa3MHOXKCHUAA, BBIABJIATH

B3aMMOCBSI3U MEXTy
dbopmMamMu  m  crmocobaMu
pa3MHOKEHUS, H HX
OHOJIOTHYECKUM

3HAYCHHEM. Bmanets

npuéMaMy  BEreTaTHBHOTO
Pa3MHOKEHUS KYJIBTYPHBIX
pacTeHudt (Ha  TIpUMEpe

KOMHATHBIX).
XapakTepu3oBaTh IOJIOBBIE
KJIETKA OnuceIBaTh
OTIOIOTBOPEHHE,
OMOJIOTMYECKOe  3HAYCHHUE
OTUIOJJOTBOPEHU
Onpenensrsb STaIbl

SMOPHOHATIHHOTO Pa3BUTHUS
XOpAOBBIX Ha CX€Max U
Ipenaparax M OIMCHIBATH
MPOLIECCHI, POUCXOISIINE

Ha KaXI0M JTare.
CpaBHUBaTh MIEPUO.IBL
OHTOT€HE3a OOBsICHATD

OMOJIOTHYECKOe — 3HAYCHHUE
pasBUTHS ¢ METaMOP(O30M;
OTPHULIATEIbHOE  BIIMSHHUEC
QIKOTOJIs,  HAKOTHHA |

APpyrux TEPATOTCHHBIX
(akTOpOB Ha  Pa3BUTHE
3apoJIbIia YeIIOBeKa.
OrnuceBaTh MPOLECC

JIBOMHOTO OIUIOJOTBOPEHHUS
Y UBETKOBBIX pacTCHHH
XapakTepu3oBaTh THITBI
PaCTUTENBHBIX  SKHBOTHBIX
TKaHel: Paznuuate BHIBI
TKaHEH, OpraHbl U CUCTEMBI
OpraHoB, B TOM YHUCIE
yeJIoBEKa, Ha
MUKpOIpenaparax,

BJIQXKHBIX npenaparax,




Tema
6.HaciencrBeHHOCTH
M H3MEHYHUBOCThH
OpPraHM3MOB

24

3,5

Enunas xomtekuus
u(poBHIX
00pa3oBaTeNbHBIX
pecypcos, POIII,
AKnacce, @oxcdopa,
Skysmart

repOapusx u
MHUKpodoTorpapusix,
TaOIHUIIAX, MOIENAX |
MYJIDKAX

PackpeiBaTh  coaeprkaHue
TEPMUHOB U TIOHSTHH
ITepeuncnars u
XapaKTepu30BaTh  METOIBI
TECHETUKU

ITonp30BaThes
TeHEeTHYECKOM
TEPMUHOJIOTUEN 5
CHUMBOJIMKON JJIS  3aIlUCH
TE€HOTHITHYECKUX cxXeM
CKpEeLIMBaHUA
PackpelBaTe  conepikaHue
OCHOBHBIX 3aKOHOB
TEHCTHKHU.

3anuceIBaTh CXEMBI
CKpEIIMBaHUsA, OOBICHAThH
ero IIUTOJIOTHUECKIE
OCHOBBI H pemarb

TEHETUUYECKHE 3a1auH.
KnaccupuuupoBats  BHIBI
W3MEHYUBOCTH M BBISBIATH

AX OHOJIOrHYECKHE
0COOEHHOCTH
[lepeuncnare ocobeHHOCTH
I/I?:yquI/ISI TCHCTUKU
yenoBeka CocCTaBIsITh H
aHAIM3UPOBATH
POIOCIIOBHBIE yeJIoBEKA
YcranaBimBaTh
B3aMMOCBSI3b MEXITy
HAacCJIeACTBEHHBIMU

3a00JIEBAHUSIMH YEJIOBEKA U
HX TEHETHYECKOM OCHOBOM.
OO0OOCHOBBIBATG  3HAUYEHHE
MCIUKOI'CHETHUYCCKOT'O

KOHCYJIbTHPOBAHUS B
MPEIOTBPAIICHUU H

- YCTHBIH OIIpOC;
-pemieHne  y9eOHBIX
U TI03HABATEJHHBIX

3amaq
-pemicHHe  y4eOHBIX
" MPaKTHKO-
OPUEHTUPOBAHHBIX
3a/1a4;
JlabopatopHnas
pabota
[IpakTnueckas
pabora




JICUEHUH HACJEICTBEHHBIX
3a00JIEBAHUN YEI0BEKA

Tema 7.Cenexknus
OPraHu3MoB.
OcHOBBI
OMOTEXHOJIOTHH

Enunas xomtekuus
u(poBHIX
00pa3oBaTeNbHBIX
pecypcos, POIII,
AKnacce, @oxcdopa,
Skysmart

PackpriBath  comepikaHue
TEPMUHOB W TIOHSTHH:
HaszpiBath W cpaBHUBaTh
OCHOBHBIC  ATaNbIPa3BUTHUS
CEJIEKLUU. M3narate
yuenne H. M. BasuioBa o
LEHTpax MPOUCXOXKICHUS

KyJNbTYpPHBIX pacTeHuit
CpaBHUBaTh copra
KYJIbTYPHBIX pacreHui,
MOPOJIbI JIOMAaITHUX
>KUBOTHBIX u ux
IUKUXIpeakoB. OLEHUBATh
poib CeJIeKINH B
obecrieyeHU U
MIPOI0BOJILCTBEHHOM
0e30macHOCTH
YeJI0BeYecTBa
CpaBHUBaTh (hopMBI
HCKYCCTBEHHOI'O otbopa
(MaccoBoro u
WHAWBHUIyaJIbHOTO),  BUBI
rUOpUAN3aAN
(OTM3KOPOICTBEHHOM u
OTJIAJICHHOH ), CIOCOOBI
MOJIYYCHUS] TOJUILIOUAOB.
IIpuBoauTh IIPUMEPBHI
JOCTKEHUN CeJICKIIUH
pacTeHHMH ¥  HUBOTHBIX
[lepeuncnare u

XapaKTepH30BaTh OCHOBHBIE
METOABl ¥  JOCTIIKCHHS
OMOMH)KEHEPHH.
O0CyX/1aTh 3KOJIOIHUYECKUE
u OTHYCCKUC ACIICKThI
HEKOTOPBIX  HCCIE0OBAHHM
B 00JIaCTH OMOTEXHOJIOTUH
(KITOHHpOBaAHUS,
HCKYCCTBEHHOTO

- YCTHBIH OIpOC;

-pemicHHe  y4eOHBIX
U I03HABATENLHBIX
3aga4

-pemieHHe  y4eOHBIX
" MPaKTHKO-
OPHEHTHUPOBAHHBIX

3ajau;




OIIJIOAOTBOPCHUA,
HaIIpaBJICHHOI'0 HU3MCHCHHA

TCHOMaA n CO3JaHHA
TPAHCI'CHHBIX OpFaHI/ISMOB)
OIICHI/IBaTL 3HA4YCHHUC

CHUHTETHYECKOH OHOJIOTHHA
I CENbCKOT'0 XO3JHCTBa U
MEIUIIAHBI

7

O0001eHne 3HaHNUI

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

102




TemaTnueckoe nJaHnpoBanue yueoHoro npeamera «buosiorus» 11 kiaace, Yriry0JjeHHbIH YPOBeHb

KosmuecTBo yacoB JJIeKTPOHHbIE CnucoK HTOrOBBIX Cnoco0 oueHku
Ne Hauwmenopanue (uudposBbie) NJIAHUPYEMBIX HUTOr0BbIX
o/ PA3AeN0B H TeM Beero Kourpoububle IIpakTHyeckue 0BpazoBaTeIbHpe PE3YIBTATOR € YKA3AHHEM  1jiapmupyeMbIx
nporpamMmabl pa60T1>1 paﬁOTbI pecypebl TanoB ux GopMUpOBaHUA pe3yJIbTATOB
PackpbiBaTh  cozmepKaHUE | - YCTHBIH OMPOC;
TEPMUHOB W IOHATUM: | -perieHne y4eOHBIX
[lepeuncnaTh  OCHOBHBIE | [ [03HABATEIBHBIX
OTaIlbl Pa3sBUTUA 3aja4
SBOMOUMOHHOH  TEOPHA. | _,oenye yueGHBIX
XapakTepu3oBaTh
CBHIETENbCTBA SBONIOLMH | TTPAKTHIKO"
TIpHBOANTS TpHMepbI OPUEHTUPOBAHHBIX
TIepeXOIHBIX dopm 33131,
OpraHM3MOB, IIpaxTHueckas
(unorenernueckux psgos. pabora
XapaxkTepHu3oBaTh
E/ivHas KOIIeKIUs OCHOBHBIE JBOJIOIMOHHEIE
HUJIEH, KOHIIETIIUH u
TEMA 1. ugq’powx TeOpUH; ¢
IBOJIIOIUOHHASA 27 1 2 O0pasOBATCIILHBIX Xapakrepu3oBaTh BHJ KaK
BEUOJIOTHSI pecypcos, PO, OCHOBHYIO
AKmace, @okedopa, CHCTEeMaTHYECKYIO
Skysmart CIMHHIY U IIEJOCTHYIO

OMOJIOTUYECKYIO0 CHUCTEMY.
BbiensaTs KpuTepuu BHIA
51 MOy IAUI
XapaxkTepruzoBaTh
dJIeMEHTapHEIC
IBOJTFOITUH:
YcranaBnuBaTh
MPUYUHHOCIIEICTBEHHBIE
CBSI3MMEXKIY MEXaHU3MOM
U pe3yiabTaToOM JICHCTBUS
JIBAXKYIIIFX cuI
(a;meMeHTapHBIX (aKTOPOB)

(hakTopbI




9BOJIIOIIMH OnuceIiBaTh

MEXaHU3M JIeHCTBHS
€CTECTBEHHOT'O otbopa.
XapakTepuzoBaTh (OPMBI
€CTECTBEHHOT'O otbopa
(mBIKYTITHA,
CTaOUITM3UPYIOIIIHIA,
JIU3PYTITUBHBIN ) u

CpPaBHUBATh HMX  MEXIYy
coboii. XapaKTepru3oBaTh
0oprOYy 3a CyliecTBOBaHUE
U CpaBHUBaThb €€ BHJbI
(MexBUIOBAS,
BHYTpUBHUAOBas, Oopnba c
HeOIaronpHUsTHEIMH
(akTopamu BHEIITHEH
CpeisI) OnuceiBaTh
MEXaHU3M BO3HUKHOBEHHUSI
MPUCTIOCOOICHHH y
OpraHu3MoB. BBISBIATH MO
M300paKCHUSM, HA JKUBBIX
u (UKCHPOBaHHBIX
npemnaparax MPUMEPHI
MPUCTIOCOOICHHOCTH
pacTeHuil ¥ KUBOTHBIX K
YCIIOBHSAM cpebl
obuTaHus, JIOKa3bIBATh
OTHOCHUTEIFHYIO
11EJIeCO00Pa3HOCTh
MPHUCIIOCOOJICHUT.
XapakTepu3oBaTh
CIOCOOBI W MEXaHH3MBI
BUA000pazoBaHus, (OPMBI
SBOJIOLHU BrIsiBIIATE
B3aUMOCBSI3U MEXTY
MNyTAMH W HAMpPaBICHUAMH
9BOJIOLMU Y PAcTeHUH H
YKUBOTHBIX OOBICHATH
BO3HHKHOBEHHE
YCTOMYMBOCTH IaTOTEHOB
K aHTHOMOTHKAM




TEMA 2.
BO3HUKHOBEHHUE
N PABBUTUE
ZKU3HHU HA 3EMJIE

27

Enunas xoyieknus
1 poBbIX
00pa3oBaTeNbHbIX
pecypcos, POII,
SAKnacc, @okcdopn,
Skysmart

PackpriBath  conmepikaHue
TEPMUHOB U  TIOHATHIA:
Ilepeuncnarb  OCHOBHBIE

STallbl XAMHAYECKON
MOMOJIOrMYECKON
SBOJIIOIHAH. Hznarate

COACpXKAaHUE TUIIOTE3 U
TEOpUl  BO3HHUKHOBEHHS
JKU3HU Ha 3emiie
XapakTepu3oBaThb

OCHOBHBIC  COOBITHSI B
Pa3BUTHH  OPraHUYECKOTO
MHpa 10 3paM U Nepuoaam
IEOJIOTUYECKON  HCTOPHHY;

OTallbl Pa3sBUTUA
PpacTUTEIILHOTO n
KHUBOTHOI'O Mupa.
BLII[GJII/ITL TJIaBHBIC

apoMop(03bl PACTEHUH U
KHUBOTHBIX.  CpaBHHMBAThH

MEXTY co0oii
IpEACTABUTENIEH

CUCTEMATUYECKUX  TPYII
OpraHU3MOB, BBISIBJISIT
YepThl  YCIOXHEHHA U
MPUCIOCOOIEHHOCTH K
YCIIOBUSM KU3HU
[Tepeuuncnarb 3a71a41
AHTPOTOJIOTHH, 3Tansl
CTaHOBJIEHUSI W pa3BUTHUS
MIPEACTABIICHUI 0
MIPOUCXOXKJIEHUN YeJIOBEeKa
YcTranaBnuBaTh YepTHI

CXOJICTBA U  pa3au4uit
YCJIOBEKA H  KHWBOTHBIX.
OOBSICHATE W OIICHUBATh
3HaUYCHHUE HAYYHBIX 3HAHUU
(6] MIPOUCXOKICHUN
YCJIOBCKA JIA ITIOHUMaHUA
MeCTa U POJIM YEJOBEKa B
npupojie XapakTepru3oBaTh

- YCTHBIH OIpOC;
-pemieHre  y4eOHBIX
U II03HABaTEJILHBIX

3ag1a4
-pemieHre  y4eOHBIX
17§ NPaKTHKO-
OPHEHTHUPOBAHHBIX
3ajau;
JlaGoparopHas
pabota




JBIDKYIIHE CHIIBI
(paxToper) aHTpomoOTeHE3a
XapakTepu3oBaTh u
CpaBHUBATb MEXIY CO0O0i
OCHOBHBIE CTaauH
SBOITIOLIAN YeIoBeKa:
Jloka3bpIBaTh €IMHCTBO
Buga  Homo  sapiens,
HAy4YHYIO
HECOCTOSITETFHOCTh
pacoBbIX TEOpUH, HIEH
COLIMAJIBHOTO JapBUHU3MA
u pacuzma IlpuBoauts

MIPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHUJIOB-
SHIEMHUKOB. OOBICHATD
MPUIHHBI COXpaHCHUS

BUJIOB SHJIEMHKOB "
«KHUBBIX UCKOIIAEMBIX))

TEMA 3.
OPTAHM3MBI "
OKPYKAIOILIAS
CPEJA

15

Enunas xoyieknus
U (ppoBbIX
00pa3oBaTeNbHBIX
pecypcos, POII,
SAKnacc, @okcdopn,
Skysmart

PackpeiBaTh  conepikaHue
TEPMUHOB W  TOHSTHH:
[lepeuncnars 3a1auu
JKOJIOTHH, €€ pPasfesbl U
CBSI3U C APYTUMH HayKaMu.
XapakTepu3oBaTb METOIbI
9KOJIOTUYECKUX
HCCIIEA0BAHUM
KJ1accu(UIMPOBAThH u
XapaKTepu30BaTh
dKOJIOTHYECKHE  (aKTOPHI,
uX JEUCTBHE Ha OPraHU3M
AHanusupoBaTh JeiicTBHE
CBeTa, TEMIIepaTyphl,
BJIaKHOCTH HA OPraHU3MBbI
W TOPUBOIUTH IMPHUMEPEI
MIPHUCIIOCOOIEHHOCTH
opranusmoB. IIpoBoauth
Ouonornueckue
HaOJroIeHst U 0QOPMIISTH
pe3yibTaThl HMPOBENEHHBIX
HaOIOIeHUN

- YCTHBIH OIIpOC;
-pelieHre  y4eOHBIX
U TIIO3HABATCJIBbHBIX
3amaq

-pelieHre  y4eOHBIX

5 MPaKTUKO-
OpHEHTUPOBAHHBIX
3a7a4;




XapakTeprus3oBaTh
onoTnyeckne (aKToOpel U
BUABl B3aMMOOTHOIICHUH
MEXIy OpraHu3MaMy;
MPUBOIUTD MpPUMEPHI
B3aMMHOHN
MIPUCTIOCOOJICHHOCTH
oprauu3moB. CpaBHUBAaTh
MEXITy co0oif BH/IBI
OHOTHYECKHIX
B3aUMOJIEUCTBUI
OpraHu3MoB
XapakTepu3oBaTh
OCHOBHBIE TIOKa3aTelu U
9KOJIOTHYECKYIO CTPYKTYpPY
NOIYJISIIMK;  OIMCHIBAThH
MEXaHU3MBI perysiuun
YUCJICHHOCTH  IOIMYJALINN
IIpuBoauTs IIPUMEPBIL:
WTIOCTPUPYIOLIHE
JIeHCTBHE IpaBuia
MHHHUMYMa,
OrpaHUYUBAIOIIETO
(akTopa, SBpUONOHTHBIX U
CTCHOOMOHTHBIX
OpraHu3MOB

TEMA 4.
COOBIIECTBA U
YKOJOT'NMYECKUE
CUCTEMBI

27

Ennnas xoiuieknus
1U(POBBIX
00pa3zoBaTebHBIX
pecypcos, POI,
SAKnace, okcdopa,
Skysmart

PackpeiBaTh  conepikaHue
TEPMHUHOB U IOHITHH

Xapaktepu3oBaTh
ouoreHo3  (cooOIIecTBO),
ero BUJIOBYIO,
MPOCTPAHCTBEHHYIO "
TPOPUUECKYIO CTPYKTYPBHI.
OOBsICHATD poib
KOMITOHEHTOB OMOLIeHO3a B
MOJIePKaHUH ero
CTPYKTYPBI u
CYLIECTBOBAHUS Ha
onpeaenEHHON

tepputopun.  OOBICHATH
OMOJIOTHYeCKU CMBICT

- YCTHBIH OIIpOC;
-pelieHre  y4eOHBIX
1 TIO3HaBATCJIBHBIX

3aja4
-pemieHne  y4eOHbIX
u HPaKTHKO-
OpPUEHTUPOBAHHBIX
3a/1a4;
JlaGoparopHas
pabora




SIPYCHOCTH U JIUCTOBOM
MO3auKHU. CpaBHUBaTh
KOMIIOHEHTBI OHMOLIEHO30B,
170'¢ BHJIOBYIO,
MPOCTPAHCTBEHHYIO u
TpO(pUUIECKYI0 CTPYKTYPHI,
CBS3H MEXITy
opranu3mamu CpaBHUBATH
MacTOWIITHBIE W JETPUTHBIE
MTUTIIEBBIE 1eIH,
TpoduuecKue YPOBHH
3KocucTeMbl.  Paznuuath
MUPaMUTIBI MPOAYKIINH,
nmupaMuabl YUCJIICHHOCTU U
MUPaMUIBI OroMacchl.
CocCTaBiATh LEMU U CETH
MUTaHUA. [lepeuncnsare
CBOICTBa 3KOCUCTEM:
YCTOMYUBOCTb,

CaMOPETYIIALNS, Pa3BUTHE
(cykmeccus). OmnuceIBaTh
MEXaHU3M  IIOJJIeprKaHUsA

paBHOBECHS B
skocucTteMax. llpuBoanuts
IPUMEPBI NPUPOIHBIX
3KOCUCTEM cBoeil

MecTHOCTH.  CpaBHUBATH
Ha3eMHbIE W BOJHBIC
3KOCHUCTEMBI; OPIraHU3MBbI,

obpasyromue pasHbIe
Tpoduueckue YPOBHH
IIpuBoauts IIPAMEPBI
AHTPOIIOTEHHBIX

9KOCUCTEM cBoei
MECTHOCTH, OIHCHIBATH WX
BUJOBOM COCTaB u

cTpykTypy.  CpaBHUBaTh
cocTaB 5 CTPYKTYpY
NPUPOJHBIX JKOCHCTEM U
arpodKOCUCTEM,

arposKOCUCTEM u




ypOO3KOCUCTEM

XapakTepu3oBaTh  COCTaB
ounocdepsl, (hyHKIIH
JKUBOTO BEILIECTBA
ouocepsl W ONpEACIATh
(Ha xapte) o0JacTd ero

HauOOJBIIETO
pacnpoCcTpaHCHUSL.
[IpuBoUTH MPUMEPHI
TIPOSIBIICHHS (hyHKIIII
JKUBOTO BeIIICCTBA
ouochepsl,
OMOTeOXMMHIYECKOM

JEATEIbHOCTH  4EJIOBEKA.
OnucelBaTh  KPyroBOPOT
BEILIECTB,

OMOT€OXUMHUYECKHE ITUKIIBI
azoTa M yriaepoia B

ouochepe. OOBSACHATH
MPUYUHY 30HATBHOCTH
ouochepsl. [epeuncnats u
XapaKTepPU30BaTh

OCHOBHBIE OWOMBI CYIITH
SeMin [IpuBoautsb

MpUMEpBl AHTPOTIOT€HHBIX
M3MeHeHuil B Owuocdepe.
OneHuBaTh  TOCJIEICTBUS
3arpsi3HEHMs]  BO3AYLUHOM,
BOJIHOM CpEJIbl, U3MEHEHUS
KJIUMarTa, COKpAILIEHUS
OoropazHooOpasus
XapakTepu3oBaTh
palyoHaNIbHOE
HCIIOJIb30BaHUE
MIPUPOTHBIX pecypcos;
OCHOBHBIE IOJIOKEHUS
KOHLENIMHA  yCTOHYMBOTO
pa3sBUTHSL IIpuBoauTh
MpUMepsl W  OIIEHWBATh
cocTosHue ypOoIKOCHCTEM
cBOEH MECTHOCTH.
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0O0001EeHrEe 3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

6
102

[Tepeuncnars
0COOCHHOCTH  Pa3UYHBIX
OOIIT. [IpuBoaNTHL
IPUMEPBI OOIIT,
PacmoJOXKCHHBIX B CBOCH
MeCTHOCTH.  JlOKa3hIBaTh
Ha TIpUMepax OIMacHOCTh
COKpaIeHUS
OMOJIOTHIECKOTO
pasHooOpasms 3eMiIH.









