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HHOACHUTEJIBHAA 3AIIUCKA

PabGowas  mporpamma  yuebHoro  mpeamera  «buonorms»  (mpeamerHas — o0nacTh
«EcTecTBeHHOHay4HbIE MIPEIMEThI») Ha YPOBHE CpeqHEro oOiero oopa3oBaHUsl COCTaBlIeHA HA OCHOBE
TpeboBanmii kK pe3ylibTaTaM OCBOCHHS NPOTPaMMBI CpeAHero obmero obpazoBanus DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTeILHOIO CTaHaapTa cpeaHero oomero oopazosanus (nainee — @I'OC COO),
®denepallbHON 00pa3oBaTeNbHONW MPOrpaMMBI CcpelHero obmiero obpazomanust (naiee — GOIl COO),
®enepanibHOI paboueli mporpammsl 1o yueOHomy npeamery «buonorus» yriybineHHbIH YpOoBeHb (najee
— OPII «buomorus»), a Takke OpPUEHTUPOBAHA HA IIEJIEBBIC MPHOPHUTETHI, CHOPMYIHPOBAHHBIC B
denepanbHOl paboueil mporpaMme BOCIIUTAHUSI.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «bHOJIOI'US»

Y4eOHblii mpeamer «buooTHs» HA YpOBHE CpeIHEro oO0Iero oOpa3oBaHUs 3aBepliacT
Ouosjoruueckoe 0oOpa3oBaHHWE B IIKOJIE€ U OPUEHTUPOBAH Ha paclIUpeHHe M yriayOleHue 3HaHuMN
00y4aromuxcst O XHUBOW MPUPOJE, OCHOBAX MOJEKYISIPHOW M KIECTOYHOH OHMOJIOTHH, SMOPUOJIOTHH H
OHMOJIOTUH Pa3BUTHS, TCHETUKH, CEIEKIIH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUCHHUS U YKOJIOTUH.

W3yuyenue yueOHOro mnpeamera «buosorus» Ha yriyOJIEHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYaromMXCs K TOCIEAYIONIEeMY MONYyYeHUI0 OMOJOTHYecKOro o0pa3oBaHMsI B By3ax U
OpraHM3alMsaX CpeIHEro MnpogeccuoHaNbHOro oOpa3oBaHus. OCHOBY €ro cojaepKaHHsl COCTaBIISET
cucteMa OWOJIOTMUECKUX 3HAHUN, MONYYEHHBIX MPH H3YYEHUU OOYUYaIOIIMMHUCS COOTBETCTBYIOIIMX
CHCTEMAaTHYECKHX Pa3/IeIoB OMOJIOTHH HAa YPOBHE OCHOBHOTO 001Iero oopazoBanus, B 10—11 kmaccax atu
3HAHUS TMOJYYalOT pa3BUTHE. TakK, paclIUpeHbl W YIIIyOleHbl OMOIOTUYECKHE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, TpU0ax, OaKTEepUsX, OpraHU3Me YEIIOBEeKa, OOIMX 3aKOHOMEPHOCTSIX KHU3HH, JOMOIHUTEIHHO
BKJIIOUEHBI OHMOJIOTHYECKHE CBEICHUS MPUKIAIHOTO U TOUCKOBOTO XapakTepa, KOTOPbIE MOXKHO
MCIOJIb30BaTh KaK OPUEHTHUPHI AJIs MOCIEqYIoNIero Bpioopa npodeccun. BosmokHa Takke MHTErparus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMHU, MOTYYEHHBIMU O0YYaIOIIUMHUCS ITPU N3YUYEHUH
(bu3KKH, XUMHUH, reorpaduu 1 MaTEMaTHKH.

CrpykTypa mporpamMMbl o yueOHOMY mpeaMery «buonorus» orpakaeT CHCTEMHO-YPOBHEBBIH U
SBOJIONMOHHBIN TMOAXOAB K U3ydeHWto Ouosornu. CoOriacHO UM, HW3Yy4YaloTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHble MJIs JKUBBIX CHCTEM pAa3HOIO YPOBHS OPraHMU3ALUHU, 3SBOJIIOLUU
OpraHMYECcKOro MUpa Ha 3emJiie, COXpaHEeHHs OMOJIOTMYECKOro pa3HooOpasus mianetsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOH OHOJOrMM, SMOpPUOJIOTMM M OHOJOTMH pa3BHUTHS,
TCeHETUKM M CEJeKIMH, OWOTEXHOJIIOTUH W CHHTETUYECKOH OHMOJOrMH, aKTyaJu3upyTCs 3HAaHUS
oOyyaromuxcst o OOTaHUKE, 300J0TMM, aHATOMHUH, (u3Mojoruu 4yenoBeka. B 11 kmacce uzywarotcs
SBOJIIOIIMOHHOE YYEHHUE, OCHOBHI DKOJIOTHH U YUeHue o Ouocdepe.

VYueOHblit npeamer «buonorus» mpusBaH 00eCNeYuTh OCBOCHHE 00YYarOIIUMUC OUOIOTHYECKUX
TEOPUN U 3aKOHOB, UJEH, MPUHITUIIOB U MIPABUJI, JIEKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOI
KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTOOOpa3UHU U OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALHUH,
OMOIIeH03a, DKOCHUCTEMBI, O BBINAIONIMXCS HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIICOBAaHUSIX B
OMoJIOrHy, MPUKIIAIHBIX acleKkTaXx OMOJOorMuecKuX 3HaHuU. [ pa3BUTHSA W MOJJEpKAHUS HHTEpeca
oOydaromuxcsi K OHOJOTMM HapsAy CO 3HAUYUTEIbHBIM OOBEMOM TEOPETHUYECKOTO MaTepualia B
COJIepKaHUU MpPOrpaMMbl MO OHOJOTMM TNPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAaHOBICHHUA H
pa3BUTHS TOW WM WHOW O0JIACTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apy0eKHBIX YIEHBIX B pEIICHHE
BO)XHEHIINX OMOJIOTHUECKUX U 3KOJIOTMYECKHX MPOOIIEM.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «BHOJIOT' US»

Llenp wu3ydenuss yuebHoro mnpeamera «buomorus» Ha yriayOnEHHOM YPOBHE — OBIIQJICHUE
00y4JaroIUMUCS 3HAHUSAMHU O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CUCTEM Pa3HOTO paHTa
U MpuoOpeTeHne YMEHUH HCIIONB30BaTh 3TH 3HaHUS B (DOPMHpPOBAHMHM HHTEpeca K OMpPEaeIEHHOMN
obmacti mpodecCHOHATBHOM JESITEIIbHOCTH, CBSI3aHHOW C OWOJorued, Wiu K BBIOOPY y4eOHOTO
3aBeJICHUS IS TPOIOJIKECHHSI OMOIOTHYECKOTO 00pa30BaHUsI.



Joctuxenne 1enu wuslydeHus ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM YypOBHE
obecreunBaeTCs peleHueM CIeAYIOIMUX 3a1au:

OCBOEHHE OO0YYalOUIMMHCS CUCTEMbl OHMOJIOIMUECKUX 3HAHHM: 00 OCHOBHBIX OHOJIOTMYECKUX
TEOpUSAX, KOHIENIMAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX H MPaBHIAX, COCTABISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAyUYHYI0 KapTUHY MHpa; O CTPOCHHUH, MHOrooOpa3uu U OCOOEHHOCTSIX
OMOJIOTUYECKHX CHCTEeM (KIJIETKA, OpraHu3M, MMOMYJISIs, BI]I, OMOTeoIeH03, Onocdepa); 0 BBIIAIOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYarolIMXcs C METOJaMU TIO3HAHWS KUBOW TPHUPOJBI: HCCIIECIOBATEIECKUMHU
METOJJaMH OMOJIOTHYECKMX HAayK (MOJIEKYJISIPHOM U KIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OUOJIOTHUHU
pa3BUTHSA, TEHETUKH M CEJEKUUU, OHOTEXHOJOTMM M CHHTETUYECKOM OWOJIOTHH, MaJIeOHTOJIOTHH,
9KOJIOTHH); METOJAAMH CAMOCTOSITEIBHOTO MPOBEACHUS OMOJOTUYECKUX MCCIEAOBAaHUN B TaOOpaTOpUH U
B nipupojie (HaOmaroeHe, u3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIAJICHUEC OOYYAIOIIMMHCS YMCHHSIMH: CAaMOCTOSATEIbHO HAXOAWTh, aHAIM3UPOBATH U
UCIIONIb30BaTh OMOJOTHMYECKYI0 HWH(GOpPMAIIMIO; I0JIb30BAThCSl OMOJOTMYECKOW TEPMHUHONOTHEH U
CUMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXKIY Pa3BUTHEM OWOJIOTMH W COLHATHHO-JKOHOMHYECKUMHU H
9KOJIOTHUYECKUMH TpoOJIeMaMU 4YeJIOBEYECTBA; OLIGHHWBATh IIOCIEJACTBUS CBOEH JIEATENBHOCTH IO
OTHONICHHUIO K OKPYKAIOMIEH MPUPOTHOU Cpelie, COOCTBEHHOMY 3JIOPOBBIO M 3JIOPOBBIO OKPYKAFOIIMX
Jro7ieil; 00OCHOBBIBATH M COONIOAATH MEpPbl MPOo(HUIAKTUKH WHGEKIHOHHBIX 3a00JieBaHUMN, IMpaBUIIa
MOBEJCHUSI B TIpUpOJe M obecredeHus: OE30MaCHOCTH COOCTBEHHOM IKM3HENEATEIbHOCTH B
Ype3BBIYAIHBIX CUTYalMSIX MPUPOJHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTb COBPEMEHHBIC
HAy4YHBIC OTKPBITHS B 00JIaCTH OHOJIOTHH,

pa3BUTHE y OOYYAIOIIMXCS HWHTEIUICKTYyaJbHBIX M TBOPYECKMX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH M COBPEMCHHBIMH HCCIICIOBAHUSIMH B OHOJIOTHH,
pelaeMbIMH €10  MpoOJieMaMu, METOJOJOTHEeH  OHOJOTMYEeCKOro  HCCIIENOBaHUS, MPOBEACHHUS
IKCIIEPUMEHTAILHBIX HCCIICIOBAHHM, PEIICHHUS OMOJIOTHYECKUX 3a7ad, MOJICITUPOBAHUS OMOIOTHUICCKUX
00BEKTOB U MPOIIECCOB;

BOCTIMTAHHUE Y O0YYArOIIMXCS IIEHHOCTHOTO OTHOIIEHUS K )KUBOH MPUPOJIC B IIEJIOM H K OTICIIEHBIM
e€ oObeKkTaM U sBICHUAM; (OPMUPOBAHME SKOJOTHYECKOH, TCHETHUYECKOW TpaMOTHOCTH, OOIei
KYJIBTYPBI TIOBEJICHUS B TIPUPO/IC; MHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OOYYaIOIUMHUCS KOMIIETEHTHOCTH B  PAIlMOHATBHOM MPUPOJOMNOIH30BAHUI
(cobmroneHue MpaBWl MOBEIECHUS B TPUPOJE, OXpaHbl BUIOB, IKOCHUCTEM, OHMOC(HEpHI), COXpPAHCHUH
COOCTBEHHOTO 3/I0POBbSI U 3JIOPOBBS OKPYKAIOIIUX JoJel (coOmoaeHuss Mep TpodUIaKTUKU
3a0osieBaHuil, oOecredeHne O€30MaCHOCTH  KU3HEACSATENIbHOCTH B  YPE3BBIYAMHBIX  CHUTyalUsX
MPUPOIHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMsI OMOJIOTUYECKUX 3HAHUN U YMEHU B
MMOBCEAHEBHOM KU3HU,

CO3/IaHM€ YCJIOBUH ISl OCO3HAHHOTO BBIOOPA 00YYArOMIMMHUCS MHAUBHIYaIbHON 00pa3oBaTenbHOM
TPACKTOPUH, CIIOCOOCTBYIOIIEH  MOCIEAYIOIMEMY NpOoPEeCCHOHAIBHOMY  CaMOOTPEEICHUIO, B
COOTBETCTBUM C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

MECTO YYEBHOI'O ITPEJIMETA «bHOJIOT'US1» B YYHEBHOM IIVIAHE

OO01iee 4uCiIO 4YacoB, OTBEJACHHBIX HA HM3y4eHHE OHMOJOTHMHM Ha YIIyOJIEeHHOM YPOBHE CPEIHETO
obmero obpazoBanus, coctabiser 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kmacce —
102 gaca (3 yaca B HEZIENIO).



COILEPKAHHUE YYEBHOI'O NIPEJIMETA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas Ouoyorusi — KOMIUIEKCHAs Hayka. KparTkas HCTOpUs pa3BUTHS OHOJIOTHH.
buonornueckue Hayku U uzydaemble UMH npoOsiembl. DyHaaMeHTanbHbIE, MPUKIAIHBIE U TTOUCKOBBIC
Hay4HbIEC UCCIICOBAaHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
IIpodeccun, cpszannbie ¢ Ouonorueil. 3HadyeHne OMOMOTHUH B MPAKTUYECKON NEATEILHOCTH 4YeJOBEKa:
MEJULMHE, CEIbCKOM X035I1CTBE, IPOMBIIUIEHHOCTH, OXPaHe MPUPO/IbIL.

Hemoncmpayuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnerr, XK. b. Jlamapk, Y. apsun, Y. TI'apseii, I.
Mennens, B. W. Bepuanckwuii, W. I1. IlaBnos, . . Meunukos, H. M. Basmios, H. B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHU HaykamMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

Kuble cucTeMbl Kak mpeaMeT u3ydeHuss Ouonoruu. CBOMCTBA KUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CJIOKHOCTb U YHOPSAJOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CAMOOpPraHHU3alus, CAMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, H3MEHUYUBOCTh, POCT U
pa3BuTHE.

VYpOoBHU OpraHu3anuu >KMBBIX CUCTEM: MOJICKYJIAPHBIN, KIETOYHBIM, TKAHEBbINA, OPraHU3MEHHBIMH,
HOIYJSIIUOHHO-BUZOBOM,  9KOCHCTEMHBIH  (OmoreomeHornveckuid), Ouochepnsiii.  Ilpomeccsl,
MPOUCXOSIINE B KUBBIX crcTeMax. OCHOBHbIE IpU3HAKU KUBOro. JKU3Hb Kak ¢opMa CyIIeCTBOBAHUS
matepuu. Hayku, nuzydaromue »X1Bble CUCTEMbI Ha Pa3HbIX YPOBHIX OpraHU3aluy.

W3ydyeHue KUBBIX cucTeM. Meroabl Ouonormueckoi Hayku. HaOmrogenuwe, u3MepeHue,
SKCIIEPUMEHT, CUCTEMaTu3anus, MeraaHanu3. [loHSTME O 3aBUCMMOW M HE3aBUCHMOW NEPEMEHHOM.
[TnanupoBanue 3xcnepuMenTa. [loctaHoBKa U mpoBepka runore3. Hynesas runotes3a. [lonstue BIOOpKH
u e€ nocroBepHOCTh. Pa3zbpoc B Ouonormueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJIYYEHHBIX
pe3ynbTaToB. [IpUUMHBI HCKaXEHUs PE3YNIbTATOB dKCHepuMeHTa. [[OHATHE CTaTUCTUYECKOTO TECTA.

Hemoncmpayuu

Tabmunpel U cxembl: «OCHOBHBIE TpPHU3HAKU JKU3HU», «buonornueckue cucrteMbl», «CBoiicTBa
KUBOM MaTepun», «YpOBHU OpraHU3alluu >KUBOH MpUpoabl», «CTpoeHHE )KMBOTHOM KIeTKn», «TkaHu
KUBOTHBIX», «CHCTEMBI OPraHOB YEIIOBEYECKOTO OpraHusmay, «buoreorenos», «buocdepar, «MeToasl
W3Y4YEHUS KUBOU TIPUPOIIBIY.

Ob6opynoBanue: nabopaTopHoe 0OOpyIOBaHUE Ui MPOBEACHUS HAOIIOJCHUN, H3MEpeHUH,
JKCIIEPUMEHTOB.

Ilpakmuueckasa padoma «/Icionp30BaHNE PA3IUYHBIX METOJOB PU U3YUYEHUHU KUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

KneTtka — cTpykTypHO-(QYHKIIHOHATbHAS €AMHUIIA KUBOTO. VIcTOpUS OTKpBITUS KiIeTKH. PaboTs P.
I'yka, A. JleBenryka. Kinerounas reopus (T. lllBann, M. Illnetinen, P. Bupxos). OCHOBHBIE TTOJIOKEHUS
COBPEMEHHOM KJIIETOYHON TEOPHHU.

MeToapl MONEKYJISIPHON U KJIETOYHOW OMOJIOTHU: MUKPOCKOMHS, XpoMaTorpadus, 31eKTpodopes,
METOJT MEUYEHBIX aToMoB, nuddepeHMaNIbHOe TEeHTpUdyrupoBanue, KyJIbTUBUPOBAHHUE KIIETOK.
N3ydyeHrne QUKCUPOBAHHBIX KIETOK. OJeKTpoHHas Mukpockonus. KoHdokambHas MHKpPOCKOMHSL.
BuranbHoe (mpr>XKHU3HEHHOE) U3YUYE€HUE KIIETOK.

Hemoncmpayuu

IToptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «JIEKTPOHHBIH MHUKPOCKOID», «VcTopusi pa3BUTHS
METO/I0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOMpENnaparbl pacTUTENbHBIX, JKUBOTHBIX H
OaKTepHaIbHBIX KIIETOK.



Ilpakmuueckaa paboma «VI3ydeHne METOAOB KIETOYHOW Owosoruu (xpomarorpadus,
anekTpodopes, nudpdepenmansHoe eHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMHUKPOdJIEMEHTH. Boja u e€ ponb Kak
pacTBOpUTENIS, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHMM KIETKH, TEIUIOPErysiquu. MuHepaibHble
BEIIIECTBA KJIETKH, UX OMOJIOrHYecKas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buonormyeckne nonumepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enkoB. CTpyKTypsl OeiakoBoii Monekynbl. [lepBuunas cTpykTypa Oeika, nenTuaHasi cBs3b. BropuuHas,
TpeTuyHasi, 4yeTBepTUYHas CTPYKTypbl. [lenarypamus. CsoiictBa OenkoB. Kimaccuduxanus Oenkos.
buonoruueckue ¢pynkiuu 6eiaxoB. [IpuoHs.

VYraeBoasl. MoHOcaxapupl, AMCAXapHIbl, OJUrocaxapuabl M mnonucaxapuabl. OOmui miiaH
CTpOEeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GyHKIMN yrIeBOJIOB.

Jlunmunaer. [unpodunsHO-THAPOdPOOHBIE cBOlicTBa. Kitaccubukarmmst aumumoB. Tpuriaumepumisl,
dbocdomunuabl, BOockH, cTepoubl. buonornyeckue ¢yHkiuu aunuaos. OOmme cBoiicTBa OUOIOTHUECKUX
MeMOpaH — TEKy4€eCThb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, OJYIIPOHUILIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK u PHK. Ctpoenune nyknennossix kucnot. Hykneornael. [IpuHnun
koMmIuieMeHTapaoctu. [Ipasuno Yapradhda. Crpykrypa JJHK — nBoiiHas cnupans. MecToOHaxX0XIeHUE U
ouonornueckue Gpynkuuu JJTHK. Buast PHK. ®ynkuuu PHK B kiertke.

Crtpoenune mosiekyibl AT®. Makpoaprudeckue cBsizu B Mosiekyiie AT®. buonorndeckue GpyHKIum
AT®. BoccraHoBNeHHBIE TIEPEHOCYUKHU, UX (PyHKIMU B KieTke. [pyrue nykneozuarpudocdatsl (HTD).
CexsenupoBanue JJHK. MeTo1bl reHOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKH.

CtpykrypHast Owuojorus: OuoxumMuueckue U Ouodu3Mueckne MCCIeAOBaHUsA COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYphl OnoMosiekyl. MoaenupoBaHue CTpyKTypbl U QyHKIUN OMOMOJNEKYI U UX
KOMIUTEKCOB. KOMMBIOTEpHBIN OU3aliH U OpPraHWYecKUd CHUHTE3 OMOMOJIEKYNI M WX HENPHUPOIHBIX
AHaJIOTOB.

Hemoncmpayuu

[Toptpersr: JI. [omunr, Jx. Yorcon, @. Kpuk, M. Vunkunc, P. ®panxiun, ®@. Courep, C.
IIpy3unep.

Huarpammsbl: «PacrnipeieneHne XMMHAYECKUX 3JIEMEHTOB B HEXUBOW MpUpoje», «Pacmnpenenenne
XUMHYECKHX DJIEMEHTOB B KUBOM NPUPOLIEN.

Tabmune!l u cxemsl: «lleproguueckast TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJIbI», «BemecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe MoJeKyibl Oenka», «CTpyKTypbl O€NKOBOii
MOJIEKYNb», «CTpOeHHE MOJEeKyJl yriaeBoJoBy», «CTpoeHue MoJeKyln aununoBy, «HykienHoBbie
KHUCIOTBD, «CTpoeHne MOJIEKyibl ATO».

O6opynoBaHue: XuMUYecKasi Iocy1a 1 000py10BaHHeE.

Jlabopamopnasn paboma «O6HapykeHNE OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

Jlabopamopnaa paboma «ViccnenoBaHne HYKJIEHHOBBIX KHCIOT, BBIACNEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB).

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumbl  KIETOK: dJyKapuoTHdeckas M npokapuoruyeckas. CTpyKTYpHO-(QYHKIMOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenne mnpokapuoTudeckoi kietrku. Kierounas crenka Oaktepuit u apxeil. OcobGeHHOCTH
CTpPOCHUsI TeTepOTPOGHON W aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo M pojib MPOKAPUOT B
OMOoIIeHO3aX.

CtpoeHve ¥ (QYHKIMOHUpPOBAaHUE JSyKapHOTHYecKoW KkieTku. [lma3zmatmyeckas wmemOpaHa
(mmazmanemma). CTpyKTypa IuIa3MaTH4ecKoil MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IIa3MaTUYECKyIo
MeMOpaHy: maccuBHBIN (muddy3us, obneruénnas nuddys3us), akTUBHBIA (TIEPBUYHBIA W BTOPHYHBIN
akTUBHBIH  TpaHcnopt). [lomynmponunaemocts MeMOpanbl. PaGora HaTpuii-KanueBoro Hacoca.
DHJIONUTO3: MUHOIMTO3, (haroruTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U QyHKIIUN KJIECTOYHOM
CTEHKH pacTEHHIA, TpHOOB.



Hurommazma. Iluto3zons. [lutockenmer. JIBmxeHue 1murTormiasmbl. OpraHowabl — KJIETKH.
OpHoMeMOpaHHBIE OpTaHOWABI KIETKU: HHAomiazMmarnueckas cerb (OIIC), ammapar [onbmxw,
JM30COMBI, UX CTpoeHHe U GyHKIMH. B3auMocBa3b 0JHOMEMOpPaHHBIX OpPraHoOMAOB KieTku. CTpoeHue
TpaHyIIsIpHOTO peTukyinyMa. Mexanusm HampapieHus OenkoB B DIIC. CuHTE3 pacTBOPUMBIX OEIIKOB.
CuHTe3 KJICTOYHBIX MeMmOpaH. [nmankuii  (arpaHyisSpHBIA) SHAOIUIA3MATHYECKHH  PETHKYIIYM.
CekperopHast pynkuus anmapara ['onsmku. Monudukanus 6enkoB B ammapare [onbmku. CopTHpoBKa
OenkoB B ammaparte [onpmku. TpaHcmopT BemeCTB B KIETKe. Bakyoln pacTUTENIbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOMABI KIETKH: MUTOXOHAPUH, MIacTubl. [IponcxoxaeHnne MUTOXOHIPHIA
u iactua. Cumobuorenes (K.C. MepexkoBckuii, JI. Maprymnuc). CtpoeHue u QyHKIIUH MUTOXOHAPUN U
wiactua. IlepBuyHble, BTOpPUYHBIE H  CIOXHBIE IUIACTHIBI  (POTOCHHTE3MPYIOUINX SYKAPHOT.
XJ0pOILIaCcThl, XPOMOIUIACTHI, TEUKOILIIACTHI BBICIIUX PACTCHHH.

HememOpannbie opranouzs! kieTkd CtpoeHue M (yHKIMA HEMEMOpaHHBIX OPraHOMIOB KIIETKH.
PuGocomel. Ilpomexxyrounsie ¢unameHTbl. MukpoduinaMeHTsl. AKTHHOBBIE MHUKPO(DUIAMEHTHI.
MpleyHble KJIETKA. AKTHHOBBIE KOMITOHEHTHI HEMBIIICYHBIX KJIETOK. Mukpotpybouku. Kierounsrit
ueHTp. CTpoeHHe M JBUKEHHE >KTYTUKOB M pecHHYeK. MUKpOTpyOOuku nuToria3Mel. LleHTpuob.
Benxu, accouuupoBaHHbIe ¢ MEKPOQIIAMEHTaMU H MUKPOTPpYOOUKaMu. MOTOpHBIE OEITKH.

Anpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTpoeHue U QyHKIuU. SnepHblit
0enkoBbIil MaTpuKc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEPHA3HOM siApe. DyXPOMATHUH U
rerepoxpoMatuH. benku xpomatuHa — THCTOHBL JuHamuKka siiepHON 000JOYKHM B MUTO3€. SmepHBbIi
TPaHCIIOPT.

Knerounsie BkimtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK SYKapHOT (pacTUTENbHOI,
YKUBOTHOM, TPUOHOIN).

Hemoncmpayuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHME 3YKapUOTHYECKON KIeTKn», «CTpoeHHe KHUBOTHOM KIIETKHY,
«CTpoeHne  pacTUTEIbHOW  KJIeTKW»,  «CTpoeHue  MUTOXOHApuH»,  «Sapo»,  «CrtpoeHue
MPOKAPHUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIIpEnapaTbl PAacTUTENbHBIX, MUBOTHBIX KJIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHbIX KIETOK.

Jlabopamopnan padoma «VI3ydeHne CTpOCHHS KIETOK Pa3JIMYHbIX OPraHU3MOB).

Ilpakmuueckas paboma «/13yueHue CBOWCTB KIETOUHOW MEMOPaHbI».

Jlabopamopnan padoma «VccnenoBanue mia3Moin3a U JEMIa3M0JIn3a B PACTUTEIIbHBIX KIETKAX).

Ilpakmuueckasa padoma «V13yueHne NBUKEHUS LIUTOIJIA3MbI B PACTUTENBHBIX KIETKAXY.

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMMIISIIMS W JUCCUMMIISILMS — JBE CTOPOHbI MeTaOonu3Ma. Tumbel oOMEHa BEIECTB:
aBTOTPOQHBIH U TeTepoTpodHbIA. YyacThe Kuciopoia B OOMEHHBIX Ipolieccax. DHEpPreTH4yecKoe
oOecrieyeHne KkieTku: mpeBpaiieHne AT B oOMeHHBIX Imporeccax. DepMEHTATUBHBIA XapakTep
peakmuii KjIeTouyHoro Mmertabonmusma. DepMeHThI, WX CTPOEHHEe, CBONCTBA W MEXaHWU3M JICUCTBHS.
Kodepmentsl. Otnuuns GepMEHTOB OT HEOPTraHMYECKHX KaTallU3aTOpOB. benku-akTuBaTOphl U OENKU-
MHTHUOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEAKIUi OT PA3INYHBIX (PaKTOPOB.

[lepBUUHBII CHHTE3 OpPraHMYECKHUX BeEHIECTB B KieTKe. POoTocHHTE3. AHOKCUIEHHBIH U
OKCUTEHHBII ¢oTocuHTe3 y Oakrepuil. CBeTocoOuparonye MUTMEHThl U MUTMEHTHl PEaKIMOHHOTO
neHrtpa. Ponp xsopomactoB B npouecce ¢porocunTe3a. CeroBas U TeMHoBast (as3sl. Dotoasixanue, C3-,
C4- u CAM-tunel dorocunTe3a. [IpomykTHBHOCTE (oTOCHHTE3a. BrmsiHME paznuuHbBIX (aKTOpOB Ha
CKOPOCTh oTOCHHTE3a. 3HaUeHHE (OTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHUKOB: HUTpUUIHpYIONHE OaKTepuH,
XKele300aKTepun, cepoOaKTepru, BOIOPOAHBIE OakTepuu. 3HAaUeHNE XeMOCUHTE3a.

AHaspoOHble oprau3Mbl. Buasl Opokenus. IIpomykTbel OpokeHHST W WX HCIIOJIB30BaHUE
YeJI0BEeKOM. AHa’POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOIOTUU U BO3OYIUTENH OOJIe3HEH.



AspoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro oomena. IloaroroButenpHbIN dTam. [ukonn3 —
0ECKHUCIOPOAHOE pacIeTNICHHE TTIIOKO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JibIXxaHue. Ponb MUTOXOHIApHII B mpouLeccax
O6uonornyeckoro okucienus. Luknmueckue peaknuu. OxucnuTenbHoe (GochopuiimpoBaHue. DHEPrus
MeMOpaHHOro rpaauenta npotoHoB. Cuate3 AT®: padorta mporoHHoit AT®-cunTassl. [IpenmyrecTra
a’poOHOTO MyTH 0OOMEHA BEIIECTB Nepe aHadpOOHBIM. D (HEKTUBHOCTH SHEPTETUICCKOTO OOMEHA.

Hemoncmpayuu

[Toprpersr: JIx. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Ourensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmumupl u cxembl: «DOTOCHHTE3Y», «DHEpPreTuUeckuii oomMen», «bruocunres Genka», «CTpoeHue
depmenTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, OOOpyAOBaHWE [JIsi MPUTOTOBJICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENIapaToB.

Jlabopamopnan paboma «VI3yuyeHue KaTaTUTUYECKOW aKTHBHOCTU (DepMEHTOB (Ha Mpumepe
aMuUJIa3bl WM KaTajasbl)».

Jlabopamopnas paboma «3yuenue (GepMEHTATUBHOTO paCHICIICHUS MEPOKCHIa BOIOpPOJA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

Jlabopamopnas paboma «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3A U XEMOCUHTE3a.

Jlabopamopuasa paboma «CpaBHeHUE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peajn3anus eé B KJIeTKe

Peakuuu mMarpuuHoro cunresa. [IpyHINIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MaTPUYHOI'O CUHTE3A.
Peanuzamnus HaciaeacTBeHHON wuWHGOpManUU. ['@HETHYECKMA KOJ, €ro CBOWCTBa. TpaHCKpUIIIHS —
marpuusbld cuHTe3 PHK. IIpuHnuMnel TpaHCKpUnuuu: KOMIIEMEHTApHOCTb, AHTUIAPAILIEIBHOCTD,
acumMerpudHocTh. Co3peBanue maTpuunblx PHK B sykapuotunueckoit knetke. Hekonupyromue PHK.

Tpancnsus u e€ sransl. Yuactue TpancnopTHeix PHK B OnocunTtese 6enka. YcinoBust 6nocuHTe3a
6enka. Koguposanue amunokucinot. Posib pubocom B 6MocuHTE3e Oerka.

CoBpeMeHHbIE TPEJICTaBICHHS O CTPOEHUHU reHoB. Opranu3ainys TeHoMa y MPOKapuoT U SYKapuoT.
Perynsauus akTMBHOCTH IeHOB Yy MpokapHoT. I'unoresa onepona (®@. XKaxo6, XK. Mano). MonexkynspHble
MEXaHMU3MBbI 3KCIPECCUU T€HOB y 3yKapuoT. Ponb XxpomaTuHa B perymsiuu paboThl reHoB. Perymsuus
0OMEHHBIX IpoIleccoB B KieTke. KieTounslif romeocTas.

Bupycsl — HeksieTouHble (OPMBI )KM3HU U 00JIMraTHbIe napa3uThl. CTPOEHNE MPOCTHIX U CIOXKHBIX
BUPYCOB, peTpoBupycoB, OakrepuodaroB. JKusnennwlii nukn JIHK-cogepkammx Bupycos, PHK-
coJiepKalux BUPycoB, OakTeprodaros. OOpaTHas TpaHCKPHIIIHUS, peBepTa3a, UHTETpasa.

Bupychble 3aboneBanust uyenoBeka, >kMBOTHbIX, pacteHuid. CIINUJ], COVID-19, conumanpHble U
MEAMIMHCKHE MTPOOIEMBI.

buoundopmaTtuka: wuHTerpanus W aHamu3 OONbIIMX MaccuBOB («bigdata») CTPYKTYpHBIX
Ouonornueckux AaHHbIX. HanoTexHosoruu B Ouonoruu u meaunuHe. IIporpammupyembie QyHKIMH
6enkoB. CriocoOBbI T0CTaBKH JIEKapCTB.

Hemoncmpayuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmumpl u cxemsl: «buocunTes Oenkay, «['eHeTnyeckuii kony, «Bupycer», «bakrepuodarmny.

Ilpakmuueckan paboma «Co31aHue MOJEIN BUPYCa».

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii nuki, ero mepuoasl u perymsuus. Marepdaza u muro3. OcoOEHHOCTH MPOLECCOB,
npoTekaromux B uurtepdase. [lonroroska kiaetku k aeneHuto. [IpecunreTndeckuii (IOCTMUTOTUYECKHI),
CHUHTETHUYECKUH M TOCTCUHTETUYECKUH (IPEeMUTOTUYECKUN) TIEPHOABI UHTEP(ha3bI.

Marpuunbiii cunte3 [IHK — perumkanms. [Ipunmuner penmukanuu JIHK: kommieMeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUNapaieabHOoCcTh. MexanusM permkanuu JHK. Xpomocowmsr.
Ctpoenue xpomocoMm. TermoMmepbl W TeloMepaza. XPOMOCOMHBIM HAa0Op KJIETKH — KapUOTHIIL.
JIMNIouIHbIN 1 TaluIOUAHBIH HAaObopbl XpoMocoM. ['oMoToruuHbIe XpOMOCOMBI. [1010BBIE XPOMOCOMBI.



Henenune kimetkn — MuTo3. CTaauM MUTO3a U MPOUCXOIAIIME B HUX Ipouecchl. TuUmel MUTO3a.
Kapuoxunes u nurokunes. buonornueckoe 3HaueHUE MUTO3A.

Perymsimus mutoTudeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenib — arornTo3s.

Knerounoe sapo, XpoMocombl, (yHKIMOHANbHAs TeHOMHUKA. MexaHu3Mbl mposudepanu,
nuddepeHIpoBKH, cTapeHust U TuOenu kietok. «[ludpoBas kierka» — OnoMH(DOPMATHIECKHUE MOICIIH
(YHKIIMOHUPOBAHUS KJIETKH.

Hemoncmpayuu

Tabmuel U cxembl: «KU3HEHHBIN UK KICTKH», «MuTo3», «CTpoeHue XxpoMocomy, «Permukanus
JITHK.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpompemnaparsl: «MuTo3 B KJIeTKaxX KOpelKa JyKay.

Jlabopamopuasa padoma «I3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopamopnasa paboma «Habmonenne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JykKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHuzMoB. OJHOKIETOYHBIE, KOJIOHUAIbHBIE, MHOIOKJIETOUHBIE
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUsl U >KU3HENEATENbHOCTH OJHOKIJIETOUHBIX OpraHu3MoB. bakrtepuu, apxew,
OJIHOKJICTOYHBIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IPYTrHe MPOTUCThL. KONOHUaNbHBIE OPraHU3MBI.

B3anMocBs3p 4acTe MHOIOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl M CHUCTEMBI OpPTraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKAaHEH: oOpa3oBaTeNbHAs, MOKPOBHAs, IMPOBOASIIAS,
OCHOBHasi, MexaHudeckasi. OCOOCHHOCTH CTpoeHHus, (GYHKIMI U PACMONOKEHHs TKaHEeW B OpraHax
pacTeHuM.

TkaHu >XKMBOTHBIX W 4Ye€JIOBEKa. THWIbl YKUBOTHBIX TKAaHEW: S3MUTENUAIbHAs, COCIUHUTEIbHAs,
MblllIeYHast, HepBHas1. OCOOEHHOCTH CTpOoeHUs, (PYHKIMI U pacloJIoKEeHUsl TKaHEeW B opraHax >KMBOTHBIX
U YEeJIOBEKa.

Opranbl. BereratuBHble UM TeHepaTHBHbIE OpraHbl pacTeHuid. OpraHbl M CHUCTEMBI OpPIraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacteHuil. Ckenerbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHMS KOCTEH.

JIBukeHre opraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amME€OOMAHOE, >KTYTHKOBOE,
pecHuYHOE. [[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHUMN: TPOIIM3MBI U HACTUM. [[BUIKEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MblllieuyHas cuctema. Peduiekc. CkeneTHble MBI U UX padoTa.

Iluranue opranusmoB. IlormomieHre BOABI, YITIEKHCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMH. IlnTaHue XKMBOTHBIX. BHYTpHIIONOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. [Iuranue
MO3BOHOYHBIX XUBOTHBIX. OTHensl NUIIEBAPUTEIBHOIO Tpakra. [lumeBapuTenbHBIE  JKEJIE3BI.
[InmeBapuTenbHas cucTEMa 4eJI0BEKa.

Jpixanue opranusmoB. Jlpixanwe pacteHuil. [Ipixanue xuBOTHBIX. Juddysus razoB dyepes
MOBEPXHOCTh KiIeTKU. KoxkHOe nbixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe u JIErOYHOE JbIXaHue.
JIpIxaHNE€ TIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCJIOXHEHHE CTPOCHMS JIETKUX
MTO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa 4esoBeKa. MeXaHNW3M BEHTWIALMH JETKUX Yy NTHIl U
MileKonuTaomux. Perysuus nqpixanus. J[pixarenbHbie 00bEMBI.

TpaHcnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHUM. TpaHCIOPT BEUIECTB y
XKUBOTHbIX. KpoBeHOCHas1 cuctema u €€ opranbl. KpoBeHOCHass cucTeMa IMO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cep/re, KpPOBEHOCHBIE cOCYIbl M KpoBb. Kpyrm kpoBooOpaiieHusi. IBOJIIOIUOHHbBIE
YCIIOXKHEHUSI CTPOEHUS KPOBEHOCHOH CHCTEMbl IO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perysuus.

Boinenenue y opranusmoB. Beiienenue y pactenuil. Beinenenue y :kuBOTHbIX. COKpaTUTENbHBIE
Bakyosu. Opransl Belenenus. unbTpanus, cekperus 1 00paTHOE BCcachblBaHUE KaK MEXaHU3Mbl paOOTHI
OpraHoB BblieneHUs. CBs3b MOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTENBHON cucTeMamu. Beljenenue y



MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u pyHKmoHupoBanue HeppoHa. Obpa3oBaHue
MOUH y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepwil W LHCTHI
npocTeiiux. 3amura y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacTBa MacCMBHOM M XMMHUYECKOMN
3amuThl. DUTOHLIUIBL.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX IpPOWU3BOJHBIE. 3aIlMTa OpraHu3Ma OT
OosezHeit. MMmyHHas cuctema 4denoBeka. KieToOyHBI M TYMOpaJIbHBIH MMMYHHTET. BpOXIEHHBIA U
npuoOpeTéHHBIN crieunpUUecKuii UMMYHHUTET. TeopHsl KIOHaJbHO-celeKTuBHOro ummyHurera (IL.
Opmux, ®. M. bepuer, C. ToneraBa). BocmamurenbHble OTBETHI OpraHuU3MOB. Poib BpOXIEHHOTO
MMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUM.

PazppaxxumocTs M perynsauus y opraHu3sMoB. Pa3apakMMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacteHuil. PocToBble BemiecTBa U UX 3HaYCHUE.

HepBHasi cucrema u pediiekTopHasi peryssiius y >KMBOTHbIX. HepBHas cucrema u €€ OTAEIIbI.
OBOJIIOLIMOHHOE YCIIOXKHEHUE CTPOCHHUS HEPBHOM CUCTEMBbI y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra
IIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropras ayra. besycioBHbie U yCIIOBHBIE pedIIeKCHI.

['yMopasibHas peryasinius U S3HAOKPUHHAS CUCTEMAa KUBOTHBIX U yenoBeka. JKene3bl 3HAOKPUHHOU
CUCTEMBbl M HX TOPMOHBI. /[lelicTBME TOpPMOHOB. B3amMOCBSI3b HEPBHOW M SHIOKPHUHHOM CHCTEM.
['unoranamo-runodu3apHas cuctema.

Hemoncmpayuu

[Toptpert: NU. II. 11aBnoB.

Tabmuub u cxembl: «OTHOKIETOYHBIE BOJAOPOCINY, «MHOTOKIETOYHBIE BOJOPOCINY, «bakrepuny,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHUi», «CHUCTEMbl OPraHOB IO3BOHOYHBIX KHUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuii», «KopHeBble cucteMbl», «CTpoeHue cTels»,
«CTpoeHue JHUCTOBOM IIACTUHKM», «TkaHM XKUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas
cucreMa», «KpoBeHocHass cucremayn, «/lpixarenpHas cucrema», «HepBHas cucremay», «Koxay,
«MpIieuHas cucreMay, «BplnenuTenbHas cuctema», «OHIOKPHHHAs cucTemMay, «CTpOEHHE MBI,
«Ummynuter», «KumeunononoctHele», «CxeMa MUTaHUS pacTeHui», «KpOBEHOCHbBIE CHCTEMBbI
MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHne ruapel», «CTpoeHHME IUIaHAapuW», «BHYTpeHHee cTpoeHue
noxnesoro uepBsi», «HepBHas cucrema pbeio», «HepBHas cuctema nsarymkn», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHasg cucrema nruny, «HepBHas cucrema muiekonuraroumnx», «HepBHas
cCUCTeMa 4esloBeKay, «Pediekcy.

OO6opynoBaHMe: CBETOBOM  MMKPOCKOI, MHKpONpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpoOIpenaparbl TKaHel, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, HIJIOKOXKUX, >KHUBbIE
9K3EMIUISIpl KOMHATHBIX pacTeHWH, repOapuu pacTeHUIl pas3HbIX OTIENIOB, BIAXHBIE Ipenaparsl
JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIUH OECIIO3BOHOUHBIX JKHBOTHBIX, CKEJET YeJIOBEKa,
o0opyJIoBaHUE sl JEMOHCTpPAllMM IMOYBEHHOIO W BO3AYIIHOTO NHUTAHUS PACTEHHWH, paclierICHUs
Kpaxmajia U OelKoB IMoj JelcTBUEM (epMeHTOB, O0OpyIOBaHUE Ui JAEMOHCTPAllMU ONBITOB IO
MU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHW3Ma JbIXaTEIbHBIX JBUKEHUI, MOJIEIN T'OJIOBHOTO
MO3ra pa3INyYHbIX KUBOTHBIX.

Jlabopamopuasa paboma «13yuenue TkaHel pacTEHUI.

Jlabopamopnan padoma «V13y4eHnie TKaHEN KUBOTHBIX».

Jlabopamopnaa paboma «13yueHne opranoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXEHHS OpraHuM3MOB: Oecronoe (BKJKOYas BEreTaTUBHOE) M ToJoBoe. Buisl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHUPOBAHHUE.

ITonoBoe pa3zmHokeHue. IlonoBble kieTku, uiam ramersl. Meio3. Craaun Mmeiosa. IloBenenue
xpomocoMm B Meito3e. KpoccrHroBep. bruonorndeckuii cMbIC MeH03a U TIOJIOBOTO Tporiecca. Meio3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPIaHU3MOB.

[Ipen3aponpimieBoe pasButHe. ['ameToreHes y »XKMBOTHBIX. [losoBbie »kene3bl. OOpa3zoBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. CriepmaTorenes u ooreHe3. CTpoeHue MOJI0BbIX KIIETOK.



OmnogoTBOpeHNE U SMOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [[apreHorenes.

WuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHA — HayKa O pPa3BUTHH
opranuzMoB. Mopdorenes — oaHa U3 TIaBHBIX Hpobdiem smOpuonoruu. Konuenmuss MopporeHoB U
mozaenu mopdoreresa. Craaun 3MOpHOTeHE3a KUBOTHBIX (Ha mpuMmepe Jisrymku). Jpoonenue. Tumbl
npobnenus. JlerTepMHUHUpOBAaHHOE U HEJCPMUHHpPOBAaHHOE apoOsieHue. bractyma, Tumer Onactyi.
OcoOenHocTH APOOICHHS] MIIEKOMIUTAIONINX. 3apObIIeBble TUCTKU (racTpyisiius). 3aKiagka OpraHoB U
TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMMHOE BIMsAHHME YacTed pa3BUBAIOLLEIOCS 3apOJbllla
(oMOpuOHaNbHAS MHIYKIUS). 3akiaJKka IUIaHa CTPOEHHUS >KMBOTHOIO KakK pe3yJbTaT HEPapXUUECKUX
B3aMMOJICHCTBHUI TeHOoB. BiusHue Ha 3MOpHOHAIBHOE Pa3BUTHE DPA3IMYHBIX (DAKTOPOB OKpYyKarolien
Cpenbl.

Poct u pasButue xuBoTHBIX. [locTamOpuonaneHblii nepuoa. Ilpsmoe u HempsiMoe pa3BUTHE.
PazButue ¢ meramopo30M y O€CrIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. bruoiorniyeckoe 3HaueHue
IPSIMOTO M HEMPSIMOTO Pa3BUTHsA, UX PAaCIpOCTpaHEHHE B mpupoze. Tumbl pocta )KUBOTHBIX. DaKTOPbI
peryisiiMM pocTa >KMBOTHBIX M uejoBeka. CTaguu NOCTIMOPUOHAIBHOTO DPA3BUTHUS Y JKMBOTHBIX H
yenoBeka. [leproapl onToreHesa yenoeka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

PasmHoxxeHue u pasButue pacreHuit. ['ameropur u cnopopur. Melio3 B JKU3HEHHOM LHUKJIE
pactenuil. OOpa3oBaHHe crop B Ipolecce Meio3a. ['amertorenes y pactenuif. OIUIOAOTBOpEeHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOWHOE OILUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuii. Obpa3oBanue
Y Pa3BUTHUE CEMEHU.

MexaHu3MBbl peryJIsiLiUi OHTOT'€HE3a Y PACTEHUM U KUBOTHBIX.

Hemoncmpayuu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuuplt u  cxembl: «BereraTuBHOe pa3MHOXEHHE», «THUIBl 0ecrmoioro pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMHJIOMOHAbDY, «Pa3MHOKEHUE OdBriIeHbD», «Pa3MHOXKeHHe Truape», «Meio3y,
«Xpomocomsl», «l'amerorenes», «CTpoeHne SHUEKIETKH M crepmaro3ouaa», «OCHOBHbBIE CTaauu
oHTOreHesa», «lIpsamoe m HenpsMmoe passutHe», «Pa3BuTHE MaliCKOro Xxyka», «Pa3BuTue capaHumy,
«Pa3BuTne narymku», «JlBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX pacTeHui», «CTpoeHHE CEMSH
OJHOJOJBHBIX U JABYAOJBHBIX PACTCHUN», «/KU3HEHHBIA UK MOPCKOM KaIyCTbl», «/KU3HEHHBINA LUK
Mxa», «OKM3HEHHBII LUK NaOPOTHUKAY, «OKM3HEHHBIN LIUKJI COCHBD).

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapaThl SIHIEKIETOK U CIIEpMaTO30UI0B, MOJIENb
«IuKI pa3BUTHS JIATYILIKU».

Jlabopamopnan padoma «VI3ydeHne CTpOECHHS NMOJOBBIX KJIETOK Ha TOTOBBIX MUKPOITPENapaTaxy.

Ilpakmuueckan paboma «BbIIBIEHHE TIPU3HAKOB CXOJCTBA 3apOABINIEN ITO3BOHOYHBIX
KUBOTHBIX).

Jlabopamopnasa paboma «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U MI3MEHYHMBOCTH OPraHU3MOB

Vcropusi cTaHOBIEHHS U Pa3BUTH T'€HETHKH Kak Hayku. Pabotsl I. Menpnens, I'. ne ®pusa, T.
Moprana. Ponp oTedecTBeHHBIX Yy4y€HbIX B pa3BuTuu reHetuku. Paborsr H. K. Koasmosa, H. U.
Basuona, A. H. benosepckoro, I'. JI. Kapneuenko, 1O0. A. ®unmunuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJIJIEJIbHBIE T'EHBI,
aIbTepHATUBHBIC TPU3HAKN, JOMUHAHTHBIA U PELECCUBHBIN MTPU3HAK, FTOMO3UI0Ta, TETEPO3UT0Ta, YNCTAs
JUHUS, THOpUAbI, TeHoTur, QeHoTtun. OCHOBHBIE METOJbl T'€HETHKU: THOpPUIOJIOTHYECKH,
LIUTOJIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

Hemoncmpayuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuubl 1 cxembl: «MeTobl TeHeTUKI», «CXEeMbI CKPEILIUBAHUS.

Jlabopamopuasa paboma «J{po3oduna kak 00bEKT TCHETHUECCKUX UCCIIEIOBAHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
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Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH €IMHOOOpa3usi THOPHUIIOB
nepBoro mnokxoisieHus. IIpaBuno pgomuHupoBanus. Bropoil 3akoH MeHnens — 3aKOH pacILIEIICHUs
npu3HakoB. Llutonornueckre 0CHOBbI MOHOTMOPUTHOTO CKpenuBaHus. ['umoreza 4ucToTh raMer.

AHanusupyroiiee ckpeuiuBanue. IIpoMexyTouHblii Xapaktep HacnefoBaHusi. Paciieruienue
IIPU3HAKOB IIPU HETIOJIHOM JIOMUHHUPOBAHUHU.

Jurubpunnoe ckpemmBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS
npu3HaKoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CuernneHHoe HacienoBanue npuszHakoB. Paboter T. Moprana. CrieruieHHOe HaclieJJOBaHHE I'€HOB,
HapylLIEHUE CUEIJICHUSI MEXIy Ff€eHaMU. XPOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka nmona. XpoMOCOMHBIN MEXaHU3M OIPEAEIICHUs 110J1a. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
I'omorameTHsIi U rereporameTHbIi 1oJ. I'eHeTHYeckas CTpyKTypa IIOJIOBBIX XpoMocoM. HacienoBanue
IIPU3HAKOB, CLICTUICHHBIX C I1OJIOM.

I'enotunn kak nenoctHas cucreMa. llieloTponuss — MHOKECTBEHHOE JICWCTBHE TEHA.
MHoOXecTBEeHHbIN aienu3M. B3aumonelicTBue HeauielbHbIX reHOB. KommieMeHTapHOCTh. OmnucTas.
[Tomumepusi.

['eHeTnYecKuil KOHTPOIb PA3BUTHUS PACTEHUH, )KUBOTHBIX M YEIIOBEKa, a TaKKe (PU3NOIOTUYECKUX
MPOILIECCOB, TOBEACHUS M KOTHUTHUBHBIX (YHKUMNA. ['eHeTHueckne MeXaHW3Mbl CHMOWOTEHE3a,
MEXaHHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Mapa3uT» U «XO3IMH — MHUKPOOHMOM». ['eHeTH4ecKre acheKThl
KOHTPOJISI U U3MEHEHUS HACIICJCTBCHHON WH(OPMAITUHU B TIOKOJICHUSX KIIETOK i OPTaHU3MOB.

Hemoncmpayuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunpl u cxemsl: «llepBplii u BTOpOW 3akoHBI MeHuens», «Tpetudi 3akoH MeHuemnsay,
«Ananmuzupyroimiee ckpeumBanue», «Hemomnoe pomuHuMpoBaHue», «ClEIJIEHHOE HacleqoBaHUE
npu3HaKkoB y Apo3odwmib», «['eHetnka monay, «Kapuotun uyenoBeka», «Kapuotun apo3ohuiby»,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJJIENU3M», «B3anMoieiicTBUE Tr€HOBY.

O6opynoBaHue: Mojeldb Ui JEMOHCTPAllMUM 3aKOHOB €IWHOO0Opa3us THOPHIIOB MEPBOTO
MOKOJICHHSI M PACUICIUICHWS TMPHU3HAKOB, MOJENIb [JIs JEMOHCTpPAallMM 3aKOHA HE3aBUCUMOIO
HACJIEJOBAaHUS TIPU3HAKOB, MOJEIb JUI1 JEMOHCTPAlMM CLEIUICHHOIO HACJIEIOBAHUSA IPU3HAKOB,
CBETOBOIM MUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

Ilpakmuueckan paboma «I3y4ueHue pe3yabTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HIIBI.

Ilpakmuueckasa paboma «13yueHue pe3ynbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue renotumna u cpeasl npu GopmupoBanun GeHotuna. M3MEeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE W  KOJMYECTBEHHbIE MpPU3HAKU. Buabl HW3MEHUYMBOCTH: HEHACIEICTBEHHas U
HACJIEICTBEHHAs.

Monudukanonnas W3MEHYMBOCTh. Ponb cpenbl B (GOpMUPOBAHUUM MOAUDUKAIIMOHHON
u3MeHunBoctu. Hopma peaknum npusHaka. BapuanuonHblif psnq u  BapuauuoHHas kpuBas (B.
HNoranncen). CBoiicTBa MOAU(DUKAITMIOHHON U3MEHUUBOCTH.

'enoTunuueckass  u3MeHYMBOCTh.  CBOWMCTBA  T€HOTHIUYECKOM  WM3MEHYHMBOCTH.  Bubl
TeHOTUITMYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHasT W3MEHYMBOCTh. MeiHo3 W TOJOBOM MpOIECC — OCHOBA KOMOWHATHUBHOMN
U3MEHYUBOCTU. PoJIb KOMOMHATHBHOW HW3MEHUMBOCTH B CO3JIaHUM TEHETHYECKOTO pa3HOoOOpasus B
npeaenax OJJHOro BU/A.

MyTanuonHasi U3MEHYMBOCTb. BUbI MyTallnii: T€HHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CTIOHTaHHbBIE U
MHIYUMPOBAHHBIE MyTallMd. SnepHble W UUTOILIa3MaThdeckue myrtanuu. CoMaTHYeCKUE U TOJOBBIE
MyTtaiuu. [IpuyuHBl BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BIMSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpolecca. 3aKOH TOMOJIOTMYECKMX PSJ0B B HACJIEICTBEHHOU
u3meHunBoct (H.W. BaBunos). BHesinepHas ©3MEHYMBOCTh U HACJIEICTBEHHOCTb.

ONUreHeTHKa v SIUTeHOMUKA, POJIb SMUT€HETHYECKUX (DaKTOPOB B HACIEJOBAaHUHM U U3MEHUYUBOCTH
(EHOTUNTNYECKUX MTPU3HAKOB Yy OPTaHU3MOB.
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Hemoncmpayuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl w  cxembl: «Buabl  u3MeHUHMBOCTH», <« MoauduKalMOHHAs  W3MEHYHMBOCTHY,
«KoMmOnHaTUBHAsT HM3MEHYHUBOCTHY, «Meio3y, «OmnogorBopenue», «l'eHeTHdeckne 3a0o0JeBaHUS
yesoBeKkay, «Buasl mytanuii.

Ob6opynoBanue: KUBbIe M TepOapHble SK3EeMIUIIPhl KOMHATHBIX pacTeHuil, pucyHku ((otorpadum)
’)KUBOTHBIX C Pa3JIMYHBIMHU BUJIaMU U3MEHUYUBOCTH.

Jlabopamopnas paboma «VccienoBanue 3aKOHOMEPHOCTEH MOAU(DHUKAIIMOHHOW M3MEHUHUBOCTH.
[TocTpoenre BapranMOHHOIO psiia U BApUALIMOHHOW KPUBOM».

Ilpakmuueckasa pavoma «Mytanuu y 1po30¢huisl (Ha TOTOBBIX MUKPOIIpENaparax ).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun denmoBeka. MexayHapoJiHas MporpamMMa HCCIEIOBAHUS T€HOMa ueloBeka. MeTomabl
M3Y4YEHUs TEHETUKU YEJIOBEKAa: T'€HEANIOTMUECKUU, OJU3HEIOBBINA, IUTOMCHETUYECKUHN, MOIMYIISIIIHOHHO-
CTAaTUCTUYECKUU, MOJIEKYIsIpHO-TeHeTnYecKuii. COBpeMEHHOE OIpe/esieHUe TeHOTUIIA: MOJIHOT€HOMHOE
CEKBCHHpPOBaHUE, TEHOTHUIMPOBaHHE, B TOM uucie ¢ nomowbto [I[[P-ananusza. HacnencrBeHHbie
3a00j1eBaHus 4esoBeKa. ['€HHbIE M XPOMOCOMHBIC OO0JIE3HHM dYelloBeKa. boyie3HHW ¢ HacieICTBEHHOM
MPEAPACIIONOKEHHOCTRI0. 3HAYEHUE MEIUIIMHCKOM TEHETHKM B NPEAOTBpAIICHUHM U JICUYCHUU
TeHETUYECKUX 3a00JieBaHUM YenoBeka. MeauKo-reHeThuecKoe KOHCYIbTHpoBaHUE. CTBONIOBBIE KIETKH.
[lonsaTHEe «TreHEeTHYeCKOro rpy3a». DTHYECKHME aCHeKThl HCCIICIOBAHMM B O0JACTH peJaKTUPOBAHUSA
F€HOMa U CTBOJIOBBIX KJIETOK.

['eHerndyeckue (HakTOpbl TIOBBIIICHHONH WYBCTBUTEIBHOCTH 4YeJIOBeKa K (H3MYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYKawlleh cpeibl. I'eHeTnueckas MpeapacnoiioKEHHOCTh YEJIOBEKa K
MaTOJIOTHUSIM.

Hemoncmpayuu

Tabmuuslt u cxemsl: «Kapuotunm denmoBeka», «MeTonbl W3yYEHUS] TEHETHKUA UEJOBEKAY,
«['eHeTnueckue 3a00€BaHUs YETOBEKAY.

Ilpakmuueckasa paooma «CoCTaBJICHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Centekunst OpraHu3MoB

JomecTukanusi ¥ cenekius. 3apokIeHne celekiuu u noMmectukanuu. Yuenne H. Y. Basumona o
[{eHTpax MpOMCXOXKIECHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuid. Ponb cenekuuu B CO3JaHUH COPTOB
pacteHuid u opo KUBOTHBIX. COPT, MOpoa, IITaMM. 3aKOH TOMOJIOTHYECKUX PS0OB B HACIIECTBEHHOU
u3menunBoctu H. . BaBuiioBa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtonbl cenekunoHHON paboThl. MIcKycCTBEHHBINH OTOOp: MAacCOBBIM U MHIUBUIAYAIbHBIA. DTaIlbl
KOMOHMHAIIMOHHOW cenekiuu. VcnbiTanue mnpousBoauTeneld mo moromMctBy. OTOOp MO TEHOTHMY C
MIOMOIIbIO OLIEHKH (DEHOTHIA TOTOMCTBA M OTOOP 10 TEHOTHITY ¢ omolksio ananu3a JTHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ| CEJICKIIMOHHON paboThl. PamualMOHHBIA U XUMHYECKHA
MyTareHe3 Kak HMCTOYHHK MYTAlMi Yy KYJIbTYpHBIX (OpM OpraHu3MoB. Vcmonap30BaHHE TE€HOMHOTO
penakTHpOBaHUS U MeToAoB pekoMmOuWHaHTHBIX JIHK nns momydeHuss MCXOZHOTO MaTepuana Uit
CEJIEKIUH.

[TomyueHne MONUILIONAOB. BHyTpuBHIOBas TruOpuan3anus. Bin3KopoACTBEHHOE CKpeIIMBaHUE,
uin uHOpuauHT. HepojacTBeHHOE CKpemmBaHWe, WM ayTOpUAWHT. ['eTepo3uc W ero NPUYHUHBIL.
Ucnonb3oBanue rerepo3uca B cenekuuu. OtmanéHHas ruOpumusanus. llpeomonenue Oecrutomus
MEXBHU/I0BBIX THOPUAOB. JIOCTHIKEHNUS CENEKIINN PACTEHUI U KUBOTHBIX. «3eJIEHAsT PEBOTIOLU».

CoxpaHeHHe U U3yUeHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX POJUYEH AJis
CO3JIaHUsI HOBBIX COPTOB M THOPHIOB CEIHCKOXO3SHCTBEHHBIX KyIbTyp. M3ydeHwme, coxpaHeHue u
YIPaBJICHUE T€HETUYECKUMH PECYpPCAMH CEIbCKOXO3SIMCTBEHHBIX M MPOMBICIOBBIX JKUBOTHBIX B LIEJSAX
YIYUYIIECHHS CYIIECTBYIOIIUX M CO3AaHUS HOBBIX MOPOJ, JUHUA U KPOCCOB, B TOM YHCJIE C TPUMEHEHUEM
COBPEMEHHBIX METOJ0B HAYUHBIX UCCIIEIOBAHMM, IEPEIOBBIX UIEH U MEPCTIEKTUBHBIX TEXHOJIOTUH.

Hemoncmpayuu

IToptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykpanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.
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Tabmumpl u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3Hsl KyJbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PAJIOB B HACJIEICTBEHHOM H3MEHUYMBOCTUY», «MeToasl cenekuuny, «OTaanéHHas
rubpuauzanusy, «MyTtareHes».

Jlabopamopuaa paboma «VI3ydeHne COPTOB KyJIbTYPHBIX pACTEHUHW W TOPOJ JAOMAIITHUX
KUBOTHBIX).

Jlabopamopuasa paboma «13yueHre METOZIOB CEJIEKIIUU PACTCHHII.

Ilpakmuueckan paooma «lIpuBHBKa pacTEeHUI».

Ikckypcua «OCHOBHBIE METOABbl W JOCTIIXKEHMSI CEJIEKI[MM PACTEHUM U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIJIMYHOE XO3SICTBO,
B J1a00paTOPHIO arpOyYHUBEPCUTETA UIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTeTHYECKasi OHOJIOTUS

OOBexThl, HCHOIBb3yeMble B OHWOTEXHOJOIMH, — KJIETOYHblE M TKAHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, MX XapaKTepUCTUKA. TpagulMoOHHAas OMOTEXHOJIOTHA: XJeOoleyeHue, IMOIyueHHe
KHMCJIOMOJIOYHBIX IIPOJYKTOB, BUHOJEIHE. Muxkpobuosiornueckui CUHTE3. OOBeKTHI

MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

Co3nanne TEXHOJOTMA M MHCTPYMEHTOB LIEJICHANPABICHHOTO HM3MEHEHUS M KOHCTPYUPOBAHUSA
T€HOMOB C LEJIBbI0 IOJYYEHHs OPraHU3MOB M MX KOMIIOHEHTOB, COJEpKAIMX HE BCTpEYarOUIUecs B
npupoie OMOCUHTETHUECKUE MTYTH.

Knerounas unxenepus. MeTop! KyabTyphl KJIETOK U TKaHEW pacTeHUI U KUBOTHbIX. KpnoOaHKkH.
Comatunueckass THOpUAM3AIMS U COMAaTUYECKHi amMOpuorenes. Vcmnoiap3oBaHue rarmionioB B CEIEKIUU
pacreHnid. [loayyeHue  MOHOKIOH&IBHBIX  aHTUTEN. Vcnosb3oBaHME  MOHOKJIOHANBHBIX U
MOJIMKJIOHAJIBHBIX aHTUTEN B MeaulMHe. VICKyCCTBEHHOE OII0I0TBOpEHHE. PEKOHCTPYKIIUS AUIIEKIETOK
M KJIOHMPOBAHUE JKUBOTHBIX. METOJ TpAaHCIUIAHTAUUM SAEP KIETOK. TEXHOJOrMu O0310pOBJIECHUA,
KYJIbTUBUPOBAHUS U MUKPOKJIOHAJIBHOTO Pa3MHOXKEHHSI CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.

XpOMOCOMHAsi W TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYMPOBaHUE
pekomOuHanTHeix JIHK. Co3maHue TpaHCTeHHBIX OpraHu3MoB. JIOCTIDKEHHS U TMEPCTIEKTUBBI
XPOMOCOMHOM ¥ T€HHON MHXEHEPUH. DKOJIOTHIECKUE U ITHUYECKUE TTPOOIEMbl TeHHOM MH)KEHEPHUH.

Menuuunckue OuotexHonorud. Iloctrenomuas uudpoBas wMeaununa. [I[P-nmuarnoctuka.
MeTa00JIOMHBIN aHau3, TEHOIEHTPUYECKUN aHallu3 MPOTEeOMa YeJIOBEKa JIJISi OIEHKH COCTOSHHS €ro
310poBbs. Vcmonbp3oBaHHE CTBOJIOBBIX KIETOK. TapreTHas Tepamust paka. 3D-OuomHkeHepHs st
pa3paboTku (pyHIAMEHTATBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHWs KOMIUIEKCHBIX TKaHEH
COUETaHHEM TEXHOJOTUH TpEXMEPHOro OWONMpHHTUHra U ckaddonauura s peuieHus 3aaad
MEePCOHAIM3UPOBAHHON MEIUIIUHBI.

Cozanue BEKTOPHBIX BaKIMH C IeNbl0 OOecredeHruss KOMOWHUPOBAHHOW 3allWTHl  OT
Bo3Oynuteneit OPBU, ycraHoBneHue MONEKYISpHBIX MexaHW3MoB ¢yHkuuonupoanus PHK-
COJIep>KalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETTOBEKA U JKUBOTHBIX.

Hemoncmpayuu

Tabmunel u cxembl: «lcnonb3oBaHUE MHUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounas naxeHepus», «I eHHas HHKEHEPUI».

Jlabopamopnasn paboma «13yueHre 00bEKTOB OUOTEXHOIOTUMY.

Ilpakmuueckan padoma «llonydeHre MOJIOYHOKHUCIBIX MPOAYKTOB.

IJkckypcusa «BUOTEXHONOTUS — BaKHEHIIAass TMPOU3BOJMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJCHUA B 0M0JI0THHU

OpomtonmonHas teopuss Y. JlapBuna. Ilpenamocbulku BO3HMKHOBEHHMS AapBHUHU3MA. JKu3Hb U
Hay4Has JaearenbHocTh Y. [lapBuHa.

JBroxymue cuibl 3BoiolMH BUAOB 1o Y. JlapBuHY (BBICOKAass MHTEHCHUBHOCTb PAa3MHOXKEHHUS
OpPraHu3MOB, HAaCJIEJCTBEHHAss HW3MEHYMBOCTb, Oopb0a 3a CyYIIECTBOBAaHME, €CTECTBEHHBIH W
UCKYCCTBEHHBII 0TOOD).
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Odopmnenune cuaTeTHUecko Teopuu sBomonmu (CTD). HeidrpanpHas Teopus 3SBOIONHUU.
CoBpeMeHHass SBOJIIOLMOHHAS OHMONOTHA. 3HAUEHUE DSBOIIONMOHHONH Teopuu B (HOPMUPOBAHUHU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

Hemoncmpayuu

[Toptpetsi: Apuctoreins, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kioswe, Y. [lapsun, C.
C. YerBepuxos, 1. U. llImansraysen, [Ix. Xonaeitn, J. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoi npupoabl (mo K. Jluauero)», «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3Mm (HOpMUPOBaHHS MPUCIIOCOOICHHUN Y paCTeHUN U KHUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyrta nyremectsuss Y. Jlapsunay, «Haxonku Y. JlapBunHay, «Popmbl 00phOBI 3a
cymecTtBoBanue», «llopoasl romyGeit», «MHoroobpasue KyabTypHBIX (opMm KamycTel», «lloposs
JIOMAIIIHUX XUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1m0 Y. lapBuny)», «CxemMa COOTHOIIECHUS
JBUKYIIUX CHJT SBOIONUHY, «OCHOBHBIE TIOJIOKEHUS CUHTETUYECKOIN TE€OPUU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Momymsimust  kak d2JIeMeHTapHas enuHuua dBodronuu. CoBpeMEHHBbIE METOAbl  OLEHKH
TEHETUYECKOTO PAa3HOOOpa3usi W CTPYKTYphl NONyssiuuid. M3meHeHue TreHOpOHIA MOMYISIUN Kak
3JIEeMEHTapHOE IBOJIOLIMOHHOE sIBJICHHE. 3aKOH reHeThueckoro pasHoBecus J[x. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIHUE CHIIBI) 3BOJTIONNUK. MyTaliMoHHEIH nporiecc. KomOnHAaTHBHAS
U3MEHYUBOCTD. [Ipeli) reHoB — ciiydaiiHble HeHanpaBlIeHHbIC U3MEHEHHUS YacTOT aJljiesiel B MOMYSIUsX.
Oddexr ocHomatens. Dddext OyTpuIOUHOro TopibimKa. CHUKEHHE TEHETHYSCKOTo pa3HooOpas3us:
npuuuHbel U ciueactBus. [lposiBienue sddexrta npeiida reHoB B OONBIIUX U MANbIX MOMYJISIUSAX.
Murpanuu.  M3omsiumst  nomynaumii:  reorpaguueckas — (IpOCTpaHCTBEHHas),  Ouosioruueckas
(penpoayKTUBHAS).

EcrectBenHblii 0T0Op — Hampasisromuii (akrop sBomonuu. PopMBl €CTECTBEHHOTO OTOOpA:
JIBUKYIINHN, cTaOUIU3UpYIOWUi, paspeiBatomuii (au3pyntuBHbii). [TonoBoit ot6op. BozHukHOBeHUE U
SBOJIIOIMS COLUAIIBHOTO TIOBE/IEHUS )KUBOTHBIX.

[TprcnocoONeHHOCTh  OPraHU3MOB — Kak  pe3ylbTaT  MUKpPOIBOJIIOLMU.  BoO3HHMKHOBeHME
npucrnocoOneHnii 'y opranusmoB. Apomop¢o3bl u uaumoanantanuu. llpumepsl npucnocoOieHuit y
OpPraHU3MOB: MOp$OJIOrHUECKHE, (bu3noIOrNUecKue, OMOXUMHYECKHE, MIOBE/ICHYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykTypa. Bumoobpa3oBaHue kak pe3ynbTaT MUKPOIBOIONUU. M3omsimmst —
KIroueBo  (aktop BugooOpazoBaHusa. Ilytm u  crocoObl BHIOOOpa3oBaHMS: aJUIONATPUYECKOE
(reorpaduyueckoe),  CUMIATPUUECKOE  (PKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJUIUIOMIU3AINS,
rudpuansanys). JJinTenbHOCTh 3BOIIOLUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb sBOMIONIMOHHON OHONIOTHH B pa3pabOTKEe HAYyYHBIX METO/JOB COXpaHEHHUs OMopa3zHOOOpas3us.
MUKpO3IBOJIONHS U KOIBOJIOIMS MAPAa3UTOB U UX X03s51€B. MexaHu3Mbl (POPMUPOBAHHS YCTOWYMBOCTH K
AHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

Hemoncmpayuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuiel u cxeMbl: «MyTalOHHAS U3MEHUNBOCThY, «[lomymsiiionHas cTpykTypa Buaa», «Cxema
MIPOSIBJIICHUST 3aKOHA Xapau—BaitnOepra», «/IBrKylue CHUITBI 3BOJIOIUNY, «IKOJIOTHYECKAS N30SI
MOMYJSIHA ceBaHCKOU hopenny, «I eorpadudeckast H30IALUS TUCTBEHHUIIBI CHOUPCKON U TUCTBEHHUIIBI
naypckoit», «llonmynsinuoHHBIE BOJIHBI YHCIEHHOCTH XHUIIHMKOB M XKepTB», «(Cxema aelcTBUs
ecTecTBEHHOro ot0opa», «®DopMbel OOpbOBI 3a cyliecTBOBaHHE», «HAYCTpHANBHBIA METaHU3M»,
«OKuBble nckomnaembie», «IIoKpoBUTENbCTBEHHAsI OKpacka >KUBOTHBIX», «lIpemynpexaromas okpacka
KUBOTHBIX», «®Dusnonoruueckue  amanraiuu», «llpucmocobmeHHOCT,  OpraHu3mMoB U €€
OTHOCHUTEILHOCThY», «Kputepuu Buna», «Bumabl-nBoitHuKN», «CTpyKTypa BUaa B mpupome», «Crocoos
BUA000pa3oBanusy, «l'eorpapuueckoe BHI000pazoBaHHE TPEX BUAOB JAHABIIICH», «DKOIOTHYECKOE
BH1000pa3oBaHKe BUAOB CUHHID, «[lomumionbl pactenuiiy, «KamycTHO-peeuHbIid THOPUTY.
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OO6opynoBaHue: repbapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, dydesa ITHUIl U 3Bepell ¢ mpuMepaMu
pa3IMYHBIX MPHUCIIOCOOJICHUH, Yydyesla NTHUIl M 3BEeped pa3HbIX BUIOB, repOapuu pacTeHUH OIU3KHUX
BUJIOB, 00pa30BaBILUXCs PA3IMYHBIMU CLIOCOOAMM.

Jlabopamopuasa paboma «BrisiBieHre U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jlabopamopnasa  paboma  «IIpucnocobieHus  OpraHM3MOB M HUX  OTHOCHUTEJbHas
EJIECO00PA3ZHOCTHY.

Jlabopamopnas paboma «CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThbl

Metoapl u3ydeHuss MakposBoMOLMH. [lameoHTONOrMYECKHEe METOABI HM3Y4YEHHS OSBOJIIOLMH.
ITepexonnblie GopMbl U PUIOTEHETUYECKHUE PSAIbI OPIaHU3MOB.

Buoreorpaduyeckne meronsl u3ydenus sBosonuu. CpaBHeHue (uopbl UM (ayHbl MAaTEPUKOB U
ocTpoBoB. buoreorpapuyeckue obnactu 3emau. Buibl-5HIEMUKN U PETUKTHIL.

OMOpHONIOTHYECKUE U CPAaBHUTEIBHO-MOP(OJOTHUECKUE METOAbl  HM3Yy4YCHHS  SBOJIIOLHUH.
['eHeTnyeckue MeXaHM3MBbl DJBOJIOLMM OHTOIEHE3a M IOSBJICHUSA 3BOJIOLUOHHBIX  HOBILIECTB.
['oMosiornuHple ¥ aHalOrMuYHblE OpraHbl. PyauMeHTapHblE OpraHbl U aTaBU3Mbl. MOJIEKYJISIpHO-
reHeTH4ecKre, OMOXMMUYECKNEe U MaTeMAaTHYECKUE METO/Ibl U3YUEHUS SBOJIIOLUHU. | OMOIOTHYHbIE TEHBI.
CoBpeMeHHbIE METO/bl IOCTPOEHHUS (PUITOTEHETUUECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OO6mme 3akoHOMepHOCTH (TpaBwia) sBomounu. [IpwHnmn cmensl ¢yakmmidi. HeoOpaTUMOCTb
IBOJIIOLIMM. AfjanTUBHAs paauanns. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHH.

Hemoncmpayuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuubl 1 cxembl: «DUITOTCHETHUECKUH PSJT JTOMIAIN», «APXEONTEPUKCY», «3BEPO3YyObIe SIIEPHI»,
«Crerouedainsl», «Punnodure», «CeMeHHblE NaNOPOTHUKHUY», «buoreorpapuueckue 30HBI 3eMIN»,
«/Ipeiip xoHTHHEHTOB», «PemukThl», «HavanpHble cTaauu SMOPHOHAIBHOTO Pa3BUTHSI MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTHMYHBIE OPTraHb), «PyquMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE
HaOOpbl 4YeloBeKa W IIMMIaH3e», «lJ1aBHbIE HalpaBieHUs 3BOMIOLUN», «OOHIMe 3aKOHOMEPHOCTU
SBOJIIOLIUM.

OOGopynoBaHue: KOJJICKIIMH, TepOapuu, MYJSHKA HCKOMAEMbIX OCTATKOB OPTraHW3MOB, MYIISIKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue u pa3BuTHe :KU3HU HA 3emJie

Hay4Hble rumoTe3sl MPOUCXOKICHUS KU3HM Ha 3emiie. AOuoreHe3 W naHcrnepmus. JloHaydHble
IPEJICTaBICHUS O 3apOKICHUM KU3HU (KpealnoHu3M). [ moTe3a moCcTOSIHHOTO CaMO3apOXKIACHUSI AKU3HU
n e€ omposepkeHue omnbitamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxneHue XusHu U
acTpoOuoJIoTHS.

OcHoBHBIE 3Tallbl HEOpraHWYecKod sBomtonuu. [lnaHerapHas (reojormdeckas) HBOJIOLHUS.
XuMuyeckasi 3BOJIOLMS. AOUOTEHHBI CHHTE3 OpraHMYeCKHX BelecTB U3 HeopraHumdeckux. OmbiT C.
Muwnepa u I'. FOpu. OGpa3zoBanue nonumepoB u3 MmoHoMmepoB. KoanepBaTHas runore3a A. 1. Onapuna,
TUTIOTe3a NepBUYHOTO OypoHa J[k. XonneliHa, reneTudeckas runotesa ['. Ménnepa. Puboszumsr (T. Uek)
u runore3a «mupa PHK» V. I'unbepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnu u MeTonsl €€ nzydeHus. VckomnaeMple opraHu4eckrue OCTaTky. ['eoxpoHonorus u
e€ Metoabl. OTHOCUTENbHAS U a0CONIOTHAS T€OXPOHONOTHA. ['e0XpoHOIIOTHYecKas IIKaixa: 30HBI, 3P,
NEPUObI, STTOXH.

HavanbeHble 3Tamnbl oprannyeckoit 3Bostonuu. IlosBnenne u 3BoOLNS EPBBIX KJIETOK. DBOJIIOLHUS
MeTabonu3ma. Bo3HukHOBeHUE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKPOOHbBIE OMOIUIEHKH KaK aHaJlor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapruoThl U HYKapHOTHI.

[IpoucxoxaeHne HdykapuoT (CUMOMOTEHE3). OBOIIOINHUOHHOE TPOUCXOXKJICHHE BHUPYCOB.
[IponcxoxkaeHre MHOTOKJIETOUYHBIX OpPIaHW3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPraHU3MOB.
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OCHOBHBIE 3Tambl HBOJNIONUK BBICIIMX pacTeHud. OcHOBHBIE apomopdo3sl pacTeHui. Bbixon
pactenuil Ha cymy. IlosiBieHne COpOBBIX pacTeHMM M 3aBoeBaHME UMM cylld. CeMEHHbIE PacTEHHUS.
[IpoucxoxneHne IBETKOBBIX PACTEHUMN.

OCHOBHBIE 3Tambl 3BOJIONHMU XKUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX. BeHnckas
¢dayna. KeMOpuiickuii B3pbIB — OSIBIIEHUE COBPEMEHHBIX THMOB. [lepBbie XOpa0BbIe )KUBOTHBIE. JKU3Hb B
BOJE. OBONIONUSA TO3BOHOYHBIX. [Ipomcxoxnenne amdubuit u pentwmmid. IlpoucxoxneHue
miekonurtaomux u nrul. [lpuHnun kimodeBoro apomopdosza. OcBoeHue O0ecrno3BOHOYHBIMU U
[I03BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM M MEPHOJAM: apXeul, MpOoTepo30i, Mae030i, ME3030M,
KaiiHOo30#. OOImIas xapaKTepuCTHKa KJIMMaTa W TeoJIOrMYecKux mporeccoB. llosBrenue u pacuer
XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €r0 YCIOBUS M BIUSHHUE HA Ta30BBIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUSI — SKOJOTMYECKHE KPU3UCHI MPOULIOro. [IpuunHbl U ClIeACTBUS MacCOBBIX
BeIMUpaHui. COBpEMEHHBI JKOJOTMYECKH Kpu3Hc, ero ocobenHoctd. Ilpobnema coxpaHeHus
O6uopaszHooOpasus Ha 3emIie.

CoBpemeHHast cucTeMa opranuyeckoro mupa. Ilpunnumnsl knaccudukanuu opranu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

Hemoncmpayuu

[Toptpetsl: @. Penu, JI. Cnannmannanuy, JI. Ilactep, . 1. Meunukos, A. U. Onapun, JIx. Xonaaein,
I'. Ménnep, C. Muinep, I'. IOpu.

Tabmuier u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa mo wuzyueHuto
camo3apokJieHus Ku3Hu», «Cxema onsita C. Muinepa, I'. FOpu», «9Tansl HeoOpraHuuecKoil 3BOIIOLUNY,
«["eoxpoHonoruyeckas mkanay, «HadanpHble 3Tambl OpraHU4YecKor 3BOIIOLUNY, «CxeMa 00pa3oBaHUS
IYKapHOT MyTéM cumOuoreHesa», «Cucrema >XUBOW MpUpoab», «CTpoeHue BUpyca», «ApoMopdo3sl
pactenuit», «Punnodute», «OTHOKIETOYHBIE BOJIOPOCINY», «MHOTOKIETOYHBIE BOJOPOCINY, «MXu»,
«[TarmopoTHUKNY», «l'0OCEMEHHBIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTHS
XKHUBOTHOTO MHpPa», «ApomMopdo3sl KUBOTHBIX», «lIpocteiimme», «Kumeunononoctueie», «Ilnockue
YepBU», «YIICHHUCTOHOTHEY, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkarommecs», «lITume,
«Mutekonuraromue», «Pa3Butue )KU3HU B apXeUCKON dpe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKON dper,
«Pa3BuTHe KXU3HM B NAIECO30MCKON 3pe», «Pa3BuUTHE )KU3HU B ME3030MCKOMN 3pen, «Pa3BuTHE )KU3HU B
KaliHO30MCKOM 9pe», «COBpeMEHHAs CHCTEMA OPTaHUYECKOTO MUPa.

OGopynoBanue: repOapuu pacTEHUN pPa3IUYHBIX OTACNIOB, KOJUICKIIMM HACEKOMBIX, BIJIa)KHBIE
IpenapaTsl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJIEThl I103BOHOYHBIX
JKUBOTHBIX, Yydesla NTHUIl U 3BepeH, KOJUIEKIUM OKAMEHEJIOCTEH, IOJIE3HBIX MCKOMAEMBbIX, MYISHKH
OpPraHMYECKHUX OCTATKOB OPTaHNU3MOB.

Bupmyanvnas nabopamopnas paboma «MonenupoBanue onbiToB Mmmiepa—tOpu no uzydeHuto
abMOreHHOT0 CHHTEe3a OPraHNYECKUX COCTUHEHUH B IEPBUYHON aTMOChepey.

Jlabopamopnan padoma «VI3ydeHne 1 onvcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTAaHU3MOBY.

Ilpakmuueckas padoma «V13yueHne ocoOEHHOCTEH CTPOSHUS PACTEHUN PAa3HBIX OTIEIIOBY.

Ilpakmuueckan paboma «13yueHre ocOOEHHOCTEN CTPOCHUS TO3BOHOYHBIX )KMBOTHBIX .

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo 1l aHTPOIOJIOTUH.

CraHOBJIIEHME TIPEICTaBICHUH O IIPOUCXOXKAECHUM 4YEIOBEKa. Penuruo3Hele  BO33pEHHS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBO uenoBeka C JKMBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHUE uenoBeka. CBHIETENbCTBA
CXOJICTBA YEJIOBEKAa C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOrndeckue, sMOpHOIOoruIecKe, Pu3noaoro-
OnoxuMuueckue, nopefeHuyeckre. OTIMYMS 4YeIOBEeKAa OT JKUBOTHBIX. [IpsAIMOXOXKIEHHE M KOMILUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOl CUTHAJILHOM CUCTEMBI.

JBmwxymme cuibl (pakTopsl) aHTpONOreHe3a: OuoJoruueckue, conuanbHele. COOTHOIIEHHE
OMOJIOTHYECKUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaIUU aHTpOIoreHe3a. PanHue yenoBekooOpaszHble 00e3bsHbI (IPOKOHCYIIBI) U paHHHE
MOHTUABI — O0IIKE MPEIKU YeT0BEKOOOPa3HbIX 00€3bsSH U JIOeH. ABCTPaJIONUTEKH — IBYHOTHE MPEIKU
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moaeil. YUemoBeK yMenblil, IEpBbIe U3TOTOBJICHUS OpyIui Tpyaa. YenoBek MpsIMOXOISIIMA U TEPBbINA
BBIXOJI JItoJieil 3a mpenensl Adpuku. Yenosek reiinensOeprckuii — oOmui NpeaoK HEaHIEpTalIbCKOTO
YEeJIOBEKa U 4YeJOBEKa pa3syMHOro. YenoBeK HEaHJEepTalbCKUW KaK BHJ JIFOAECH XOJOJHOTO KIMMAaTa.
UenoBek pasyMHbIII COBPEMEHHOI'O THIA, JEHUCOBCKUN YEJIOBEK, OCBOEHUE KOHTUHEHTOB 3a Ipe/ieiaMu
Adpuxku. [Taneorenernka u najieoreHOMHKA.

DOBONIIOLIMS.  COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOp B  MOMYNSLUSAX  YellOBEKa.
Myranuonsslit pouecc U noauMopdusM. [lonynasuonHbie BOJIHBI, Apeid reHoB, MUTpanus u «d3pdext
OCHOBATEJIS» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBporieoniHas (eBpaszuiickas), aBcTpalio-
HerpouiHas (dPKBaTopuajbHas), MOHTOJOUIHAs (a3uaTCKO-aMepUKaHCKas). Bpems u myTu pacceneHus
yelloBeKa M0 IuIaHeTe. EIUMHCTBO 4enoBeueckux pac. HayuyHas HeCOCTOSTENBHOCTh pacus3Ma.
[TprcnocoO0IeHHOCTh YeIOoBeKa K pa3HbIM YCIOBUAM OKpYyXkarouleil cpeasl. BiausHue reorpaduueckoit
cpensl U Apeiida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeI0BEKa.

MeXIucIuIuIMHapHble METOAbI B (hr3HuecKoil (OMOJIOrH4ecKoi) aHTPOMOIOTHH. DBOIIOLMOHHAS
AQHTPOIOJIOTUSL M TaJCOAHTPOIIOJIOTHS YEJIOBEUYECKUX Nomysauuil. buocounanbHble uUCClIEqOBaHUS
pUPOJIbI uenoBeka. VccnenoBanue KOIBOMIOIUN OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.

Hemoncmpayuu

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeTOIbI aHTPOTIOIOTHIY, «I'0JIOBHOI MO3T 4YenmoBekay, «HenmoBekooOpa3HbIe
00e3bsHb», «CKeNeT 4YelnoBeKa U CKeJeT MuMnaH3e», «PyIuMeHTbl U aTaBU3Mb», «J/{BIDKYyIIHE CHIIBI
AHTPOIIOTeHE3a», « IBOIIOLMOHHOE APEBO YEJIOBEKA», «ABCTpAIONUTEKY, «HenoBek ymenblity, «HenoBek
npsAMOXoaminy, «JlenncoBckuii yenosek» «Heannepranbibl», «KpoManboHIb», «IIpeakn yenoBekay,
«OTarnsl 3BOJIIOLNHU YeJIOBEKay, «Pachl uemoBeKay.

O6opynoBaHue: MyISDKA OKaMEHENOCTeH, MPEeAMETOB MaTepUaNbHON KYyJIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTHH ¢ MHUGPOJIOTHYECKUMU M OHOJCHCKUMHU CIOKETaMU
IPOMCXOXKACHUS YelloBeKa, (GoTorpaduu HaXOJAOK MCKOMAEMBIX OCTATKOB YENIOBEKa, CKEJET 4YeloBeKa,
MoOJIeJIb Yepera YeaoBeKa M deperna IIMMIaH3€e, MOJENb KUCTH YelOoBeKa W KHUCTU LIMMIIaH3€, MOJAEIN
TOpCa MPEJKOB YEIOBEKa.

Jlabopamopuaa padboma «VI3ydeHne oCOOEHHOCTEH CTPOCHHS CKelieTa 4YellOBEKa, CBA3AHHBIX C
MPAMOXOXKICHUEM».

Ilpakmuueckaa padoma «V13ydeHne SKOJOTMYECKUX aJalTallui YeJIIOBEKay.

Tema 6. Ixo10rus — HayKa 0 B3AHMOOTHOILICHUAX OPraHU3MOB H HA/IOPTAaHU3MEHHBIX CHCTEM
¢ OKpY:KaKolei cpeaoi

3apoxieHue U pa3BuTHE 3Kojoruu B Tpynax A. ['ym6onbara, K. @. Pynse, H. A. CeBepuosa, D.
lexkens, A. Tencnu, B. H. CykauéBa. Paznmensl m 3amaum 3kojoruu. CBs3b 3KOJOTUU C APYTUMHU
HayKaMH.

Metoasl skosnoruu. IloneBele HaOmOAeHUS. OKCHEPUMEHTHI B OKOJOTMH: MPHUPOAHBIE U
nabopaTtopHble. MojaenupoBaHue B HSKOJOTUH. MOHHUTOPUHT OKpPYKAIOLIEH Cpebl: JIOKAJIbHBIMH,
pErHOHANIBHBIN U TJIO0ATLHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHMUU I YeNIOBEKa. DJKOJOTMYECKOE MHUPOBO33PEHUE KaK OCHOBA
CBsI3e yenoBeyecTBa € Npupoaoid. P@OpMHUPOBAHUE IKOJOTHYECKOM KYJIBTYpbl M 3KOJOTMYECKOU
IPaMOTHOCTH HACEJIEHUS.

Hemoncmpayuu

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumbel u  cxembl: «Paszmensl skojorum», «Metombl skojorum», «CxemMa MOHUTOpPWHTA
OKPY’KaIOILEH CpeabD».

Jlabopamopnan padoma «VI3yueHre MeTOA0B YKOJTOTHUYECKUX UCCICTIOBAHUI.

Tema 7. OpranusmMsl H cpea OOMTAHUA

Okosnoruyeckue (GakTopbl M 3aKOHOMEPHOCTHM uX JedcTBus. Kiaccudukamus 3KOJIOTHYECKUX
¢dakTopoB: abmoTHueckue, OWOTHYECKHE, aHTpornoreHHsle. OOHIMEe 3aKOHOMEPHOCTH JEHCTBHSA
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skojornueckux (akropos. IlpaBuno mmaumMyma (K. Hnpenrens, [O. JInbux). TonepaHTHOCTH.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AOuotndeckue (dakTopbl. CBeT Kak 3KoJIoTHUeckuil ¢akrop. JlelicTBHEe pa3HBIX YYacCTKOB
COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbl PACTEHUN U KUBOTHBIX 110 OTHOILLEHUIO K
cBery. CurnanbHas pojs cBera. @oronepruoansm.

Temmeparypa Kak dkonoruyeckuii ¢dakrop. [leiictBue TemmepaTypsl Ha  OpPraHU3MBL.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonorumueckuii Qaxrop. Ilpucnocobienuss pacteHuil K MOAACPKAHUIO BOIHOTO
Oananca. Kinaccudukanus pactenuii mo oTHoueHuto K Boje. [Ipucrnoco0naenust >KMBOTHBIX K U3MEHEHUIO
BOJHOT'O pEKUMa.

Cpenpl  oOuTaHMsl OpraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IOYBEHHAs, TIJIyOMHHAs
MOJIITOYBEHHAsA, BHYTpUOpraHu3MeHHasi. @U3NKO-XUMUYECKHUE OCOOCHHOCTH cpel OOUTaHUSI OPTaHU3MOB.
[IpucnocobneHns OpraHu3MoB K KU3HU B pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue M BHyTpeHHHE pPUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HU.

Kuznennsie Gpopmbl opranu3mos. [lonstue o xuznenHoit popme. XKuznennsie Gpopmbl pacTeHUI:
JIepeBbs, KYCTapHUKH, KYCTApHUYKH, MHOTOJETHHE TpaBbl, OAHOJICTHHE TpPaBbl. JKu3HEHHBIE (POPMBI
JKUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnyeckue QaxkTopbl. Buabl OMOTHYECKMX B3aMMOJACHCTBHA: KOHKYPEHIUS, XWIIHHYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomepanus, MyTyanau3M, KOMMEHCAlIU3M (KBapTHPAHTCTBO,
HaxJieOHMUecTBO). Herpoduueckne B3aumojeicTBUs (Tomuueckue, ¢Gopudeckue, Qadbpudeckue).
3HaueHne OMOTUYECKHUX B3aMMOJICHCTBHI /ISl CYIIECTBOBAHMS OPraHU3MOB B cpefie ooutanus. [IpunHmmn
KOHKYPEHTHOT'O UCKJIIOUEHUSI.

Hemoncmpayuu

Tabmuupl ¥ cxeMbl: «IDKonoruueckue QaxTopbl», «CBETOBON CHEKTP», «IKOJIOTHUYECKUE TPYIIIbI
JKUBOTHBIX II0 OTHOIIECHHIO K CBETY», «TE€NJIOKPOBHBIE )XMBOTHBIEY, «XOJOIHOKPOBHBIE JKUBOTHBIEY,
«DPU3HOJIOTMYECKHE aJaNTaluu JKUBOTHBIX», «Cpeabl OoOMTaHMsSI oOpraHu3sMoB», «buonoruueckue
put™bl», <« Ku3HeHHble (GopMBl pacTeHuit», <« KuszHeHHBbIE (OPMBI KUBOTHBIX», «IKOCHCTEMa
IIMPOKOJIMCTBEHHOTO Jiecay, «IKocHcTeMa XBoWHOro neca», «llemu nutanus», «XUIIHUYECTBOY,
«[Tapazutuzm», «Konkypenuusy, «Cumo1osy», «KoMmeHcanuzmy.

OGopynoBanue: repOapul pacTeHU U KUBOTHBIX, MPUCIOCOOJCHHBIX K BIUSHHUIO Pa3TUYHBIX
9KOJIOTUYECKUX (DAKTOPOB, repOapuu CBETONIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIIMBBIE KOMHATHBIE pPACTEHUs, TepOapuu U KOJJIEKLIUH
TEIUIONIOOMBBIX, 3UMOCTOMKHMX, MOPO30YyCTOMYMBBIX pPACTEHHM, uy4yela MNTULl U 3Beped, repbdapuu
pacTeHMit, OTHOCALINXCS K TUTpoduTaM, Kcepopuram, Me30(ruTaM, KOMHATHBIE pAaCTEHUS JaHHBIX Py,
KOJIJIEKIIMM KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpelax, repOapuu M KOJUIEKIUU PAaCTeHUH U >KUBOTHBIX,
o0Jyafaomux 4YepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHUH JXKU3HU, repOapuu u
KOJIJIEKIIMM PACTEHHUH U )KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (DOPM, KOJUIEKLIMH KUBOTHBIX, Y4aCTBYIOIIUX
B PA3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

Jlabopamopnas padoma «BpigBieHre TpUCIOCOOICHNN OPraHM3MOB K BIMSIHUIO CBETaY.

Jlabopamopuasa paboma «BrisiBIeHNE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI».

Jlabopamopnasn paboma «AHaTOMUYeCKrE OCOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS A

DKOJIOTHYEeCKHe XapaKTepUCTHKU mnonmyisiuuu. Ilomynsmus kak Ouosnoruyeckas cucrema. Poib
HEOJHOPOJHOCTH Ccpefibl, Pu3nuecknx O0apbepoB W OCOOCHHOCTEW OMOJIOTMH BHAOB B (POPMUPOBAHUU
IPOCTPAHCTBEHHON CTPYKTypbl mnonyiasuuid. OCHOBHBIE IOKa3aTeNW IMOMYJSALUU: YHUCIEHHOCTb,
IUIOTHOCTh, BO3PAaCTHAasi M TOJIOBas CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpALIHS.

DKoJiIoruyeckasl CTpykrypa nonyasiuui. OueHka YMCIEeHHOCTH NOMysuuu. /J{nHaMuka nomysisnuu
u e€ perynsanus. buotnueckuii moTeHnKan nonyaiuud. MoaenupoBanue TuHaMuky nomyssinuu. Kpusbsie
pocTa YHCIEHHOCTH nomyisiuuu. KpuBble BbDKMBaHUA. Perynmsnus 4HMCIEHHOCTH NOMYJSUUN: POJIb
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(bakTOpoB, 3aBUCALIMX W HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOTMYECKHE cTpaTeruu BuioB (r- u K-
CTpaTeruM).

[Tonsitue 00 skonoruyeckoi HuIIe Buaa. Mecroobutanue. MHOromepHasi MOZEINb KOJIOTHYECKOM
Hui J[x.M. XarunHcona. Pasmepsl s3konornueckoil Humu. [loTeHnanbHas v peaan30BaHHAs HULIY.

Bun kak cucrema nomyssiuii. Apeansl BUI0OB. Buabl U uX )KU3HEHHbIE CTpaTeruu. JKOJIOTHYECKHe
HKBHUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUIPAalUi >KMBOTHBIX. bHOJOrMYeckre WHBAa3HHM YYKEPOJHBIX
BUJIOB.

Hemoncmpayuu

[Toptpert: Ix. . XaTuynHCOH.

Tabmuubl W cxeMbl: «DKOJOTWYECKHE XapaKTepUCTUKHU nomyiasium», «lIpocTpancTBeHHas
CTpYKTypa momyisuuny», «Bo3pacTHeie mupaMuisl nomynsuun», «CKOpPOCTh 3acelieHUs MOBEPXHOCTH
3emui pa3IMyHbIMU OpraHu3Mammuy, «Mojens sxonorudeckoit Humm Jx. Y. Xarunnconay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN )KUBOTHBIX.

Jlabopamopuasa padoma «IlpucriocoOneHus ceMsiH paCTEHUM K pacCeICHUION.

Tema 9. DKoJ10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

Coo0miecTBa opranu3MoB. bruoineHos u ero cTpykrypa. CBs3u MKy OpraHu3MaMu B OHOIICHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. k. Tencnu). OyHKIIMOHATBHBIE OJIOKM OPraHU3MOB B
IKOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoHu. Tpodrdeckne nenu u ceTu.
AbGuotnueckue 0510ku skocucteM. [10UBbI U Uikl B 3K0ocucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTHH
B DKOCHCTEME.

OcHOBHBIE TTOKA3aTeNHN SKOCUCTEMBbl. buomacca U MpoayKIus. DKOJIOTHUECKUe MUPAMHJIbI YUCEel,
O1OMacChl U YHEPIHH.

Junamuka »skocucteM. Karactpoduyeckue mnepectpoiiku. @mykryauuun. HampaBneHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBruHble 1 BTOPUYHBIE CYKIIECCUM U MX MPUYUHBI.
AHTponoreHHsle Bo3JeicTBus Ha cykieccuu. KinumakcHoe cooOmiectBo. bruopasHooOpasue u nmoiaHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEN M OKEAHOB. DKOCHUCTEMBI
TYHJP, JIECOB, CTEIIEH, ITYCTHIHb.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. Arpodkocuctema. ArponeHos. Pa3nnuus Mexay aHTpOIOT€HHBIMU
Y TIPUPOJHBIMU SKOCHCTEMAaMHU.

VYpboskocucrembl. OCHOBHBIE KOMITIOHEHTHI YypOoskocucteM. loponackas ¢uopa u ¢ayHa.
CuHaHTpoOmnM3anus ropoAckoi ¢ayHbl. buomorndyeckoe M XO3sIMICTBEHHOE 3HAYEHHE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJIEHCTBUN OpPraHM3MOB B 3KocHcTeMax. Poib
KackagHoro s¢¢dexra U BUIOB-3JU(PHUKATOPOB (KIHOYEBHIX BUAOB) B (YHKIIMOHUPOBAHHHM SKOCHUCTEM.
[lepeHoc »HHEpPruM U BEIIECTB MEXKIY CMEXKHBIMH OSKOCHCTEMaMH. YCTOMYMBOCTh OPraHU3MOB,
HOMYJISIIMK ¥ DKOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX BO3ACHCTBUM.

MexaHn3Mbl BO3ACHCTBHS 3arpsi3HEHUI pa3HbIX THIOB Ha CyOOPraHM3MEHHOM, OPTaHHW3MEHHOM,
HOMYJISIIMOHHOM M 9KOCHUCTEMHOM YPOBHSIX, OCHOBBI DKOJIOTHYECKOTO HOPMUPOBAHUS aHTPOIOIE€HHOIO
BO3/IeiicTBUS. MeTo/10J10r1si MOHUTOPHHTA €CTECTBEHHBIX U @aHTPOIIOT€HHBIX IKOCUCTEM.

Hemoncmpayuu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMa IIMPOKOJIMCTBEHHOTO JIiEcay,
«9KOocHucTeEMa XBOWHOIO Jieca», «PyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B 3KocucteMe», «Kpyrosopor
BEIIECTB B 3Kocuctemey», «llemu mutanus (macTOMINHAs, ACTPUTHAS)», «DKOJOTHYECKas MUpaMuia
ymceny, «IKoJornyeckas nupamMuaa ouomacco», «IK0JIOTHYECKas MUpaMuaa sHeprumny», «O0pa3oBaHue
6omnota», «llepBuuHas cykueccusi», «BoccTaHOBIEHHE Jieca IOCIE MOKapa», «IKOCHUCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB U HOTOK SHEPTHH B arporieHo3e», «[Ipumepsl ypOoskocuctem».

Ob6opynoBanue: repbapun pacTeHHUH, KOJJIEKIIUM HACEKOMBIX, dydeia NTHIl U 3Bepeil, repbapun
KYJIBTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJENb IKOCHCTEMBI.
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Ilpakmuueckasa paboma «13yuenue u onucanue ypo03KOCUCTEMBIY.

Jlabopamopnas paboma «13ydenue pa3zHooOpaswsi MEJKUX MMOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
IKOCUCTEMAX ).

IKkeKkypcusa «IKCKypcuss B TUIMYHBIA OuoreoneHo3 (B ayOpaBy, O€pe3HsK, €JIbHHUK, Ha
CYXOJOJbHBIN WM IIOWMEHHBIHN JIYT, 03€p0, 00JIO0TO)».

IKcKypcua «IKCKypcus B arpodKoCUCTEMY (Ha M0JIe WU B TEIUTMYHOE XO35HCTBO ).

Tema 10. buocgdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmernnaneraprnas o6onouka 3eMiH, T CYHIECTBYET WM CYIIECTBOBAja JKHU3Hb.
PazButne npencrasiennii o 6mocdepe B Tpymax 3. 3rocca. Yuenue B. U. Bepuaackoro o 6uocdepe.
O6nactu 6uocheps! u e€¢ coctan. JKuBoe BeriecTBo 6rochepsl 1 ero GyHKIIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouoceprl. OcobeHHOCTH Ouocdepbl Kak TI0OATBHOM
sKkocucTtembl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OHOre€OXMMHYECKHE
UKITEI (yriiepoza, a3ota). PUTMu4HOCTS siBIeHU# B Onochepe.

3onanbHOCTh OMochepsl. [lonstre o Guome. OcHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIE Jieca,
CMEIlIaHHbIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAaHHBI, IYCTHIHU, TPOIIMUYECKUE JIECA, BHICOKOTOPBS.
Knumat, pacTUTenbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHS >KHBBIX CHUCTEM, OIICHKa HMX PECYpCHOrO TMOTeHIHana W OnochepHbIX
GbyHKIHIA.

Hemoncmpayuu

[Toprpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmume! u cxemsbl: «I'eochepst 3emimy, «KpyroBopoT azora B npupoae», «KpyroBopot yriepoa
B npupoze», «KpyroBopot kuciaopoja B npupozae», «KpyroBopoT Boabl B mpupozae», «OCHOBHBIE OMOMBI
CyLIN», «Knmumatnueckue  mosica  3emum»,  «TyHmpa»,  «Taiira», «CMemaHHbI — Jiecy,
«lInpoxonucTBeHHBIH Jecy, «Crenby, «CaBanHay, «llycToiHay, «Tpornuyeckuit gecy.

OOGopynoBanue: repOapuu paCTeHUM pa3HBIX OMOMOB, KOJUICKITUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKoJorM4YecKre KpHU3UChl U MX NpU4YuHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe
BO3QyIIHOW cpenpl. OxpaHa BoO3oyxa. 3arps3HEHUE BOAHOM cpeabl. OXxpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBLI OXpaHbl TpUpoasl. KpacHble kHUTH. OC000 OXpaHsEeMbIC
npupoanbie Tepputopun (OOIIT). boranndeckue caabl U 300I0TUYECKUE TAPKH.

OCHOBHBIC TIPUHIMITEI YCTOWYMBOTO pa3BUTHs YeJIOBEYECTBA M NPUPOABI. ParpoHanbHOE
HIPUPOJIONOIB30BAHNE M COXPaHEHHE OMONIOTHYecKoro pazHoobOpazus 3emun. OOmue 3aKOHOMEPHOCTH
[JI00ANBHBIX SKOJIOTMYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpU3HCAa M €ro BEpOSTHBIE
MOCIIEACTBHSI.

PazBuTHe METOIOB MOHHTOPWHTA pa3BHTHSl OMACHBIX TEXHOTEHHBIX TporeccoB. CHCTEMHBIE
UCCIIeIOBaHMS Mepexo/ia K pecypcocOeperaroieil 1 KOHKypeHTOCIIOCOOHOH sHepreTuke. buonornueckoe
pazHooOpaszue u 6uopecypcesl. Harmonanbabie HHGOPMAIIMOHHBIE CHCTEMBI, 00€CTICYNBAIOIINE JOCTYIT K
UH(POPMALIUU TIO COCTOSIHUIO OTJENBHBIX BUIOB U dKOocHcTeM. OCHOBBI 3KOpeaOMIMTAIMN 3KOCHCTEM U
c1oco60B OOpHOBI C OMOMOBPEXKIEHUIMU. PEKOHCTPYKITNS MOPCKUX U Ha3€MHBIX HKOCHCTEM.

Hemoncmpayuu

Tabmumpl u cxembl: «3arps3HeHHEe atMmocdepb», «3arps3HeHue rumapocdeps», «3arps3HEeHUE
nouBbl», «[lapHukoBeli 3ddekr», «Ocobo oxpaHseMble MPHUPOAHBIE TeppuTopumn», «Mogenn
YIPaBISEMOT0 MUPa.

Ob6opynoBanue: ¢ororpaduu oxpaHsieMbIX pacTeHHHA M KHUBOTHBIX KpacHoil kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3ydyeHne OMONOTMU HA YPOBHE CpEeIHEro o0mero oOpa3oBaHUS HAMpPAaBIEHO HA JOCTHKCHHE
00y4aromMUMHUCS JTMYHOCTHBIX, METAlpPEMETHBIX W MPEIMETHBIX pEe3yJbTaTOB OCBOCHHUS Y4EOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3YyJIbTaTOB OCBOCHHS MPOTPAaMMBbl 10 OHOJIOTUU BBIICICHBI
CJIEAYIOLIME COCTaBISIOIINE: OCO3HAHUE OOYYaroIMMUCS POCCUMCKON IpakJaHCKOM WIACHTUYHOCTU —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH M CaMOONPEIEIICHUI0, HAJIMYUMe MOTHUBALUU K
00y4eHHI0O OHMOJIOrMH, LIEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHMH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKMX TPaluLMi pa3BUTHUA OMOJOTMYECKOro 3HaHMs, TOTOBHOCTh U
CHOCOOHOCTh O0YYaroImUXcs PYKOBOJACTBOBATHCSI B CBOEH JIEATENBHOCTH IEHHOCTHO-CMBICIIOBBIMHU
YCTAaHOBKaMHM, MPUCYIIMMU CHCTEME OMOJIOTHYECKOro 00pa3oBaHUs, HaJIM4YUe IPABOCO3HAHUS
HKOJIOTMYECKOM KYJIbTYphl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH )KU3HEHHbIE IJIAHBI.

JInuHOCTHBIE PEe3yabTAThl OCBOEHHSI IPOrpaMMBbI 110 OMOJIOIMH JAOCTUralOTCSA B €IUHCTBE y4eOHOM
U BOCIUTATEIIbHOM  JEATENIbHOCTM B COOTBETCTBUM  C  TPAAUIMOHHBIMM  POCCUICKHUMU
COLMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMU, IPUHATHIMU B 001IECTBE
IpaBWJIaMd M HOpPMaMu IMOBEJEHUS U CIHOCOOCTBYIOT NPOLECCAM CAaMOIIO3HAHUS, CAMOBOCHHUTAHMS U
CaMOpa3BUTHsA, PA3BUTUS BHYTPEHHEH IO3ULMUM JUYHOCTH, NMATPUOTHU3MA M YBAXCHMsS K 3aKOHY U
IIPABOIOPAJIKY, YEJIOBEKY TpyJa U CTapllieMy MOKOJIEHHIO, B3AUMHOT0 YBaXKEHUSI, OEPEKHOI0 OTHOIIEHUS
K KyJbTypHOMY HACIEAMI0 WU TpaJAMLMsAM MHOIOHAaLMOHAJIBHOTO Hapoja Poccuiickoir denepaunu,
MIPUPOJE U OKPYKAKOLIEN Cpele.

JInyHOCTHBIE PE3yNbTaThl OCBOEHMs y4deOHOro mpenmera «buosorus» OoTpakaroT FOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEW IMO3ULIMEH JMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUil, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIUX
TPaJMLMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIEeCTBA, pacCIIMpPeHHE >KU3HEHHOTO OIbITa U OIbITa
JEATEIBHOCTH B IPOLIECCE peaI3alli OCHOBHBIX HANPABIECHUN BOCIHUTATENBHON AESITEIBHOCTH, B TOM
YUCJIE B YACTHU:

— TI'Pa’}KAAHCKOI0 BOCIUTAHNSA:
c(OPMHPOBAHHOCTb I'PAXKTAHCKON MO3ULUHU 00YYaIOLIErocst Kak akTUBHOT'O M OTBETCTBEHHOT'O YJIeHa
POCCHICKOTO O0IIIEeCTBA;
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHON TBOPUYECKOW AEATENbHOCTH MPU CO3JaHUH YYEOHBIX MPOEKTOB, pEIICHUH
y4eOHBIX U M03HABaTEIbHbBIX 33Jau, BHIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH OMpPEENATh COOCTBEHHYIO MO3UIUIO 10 OTHOIIECHHUIO K SBJICHUSIM COBPEMEHHOM KU3HU
1 OOBSICHSTH €€;
YMEHUE YYUTHIBATh B CBOMX JIEHCTBHSIX HEOOXOAMMOCTbh KOHCTPYKTUBHOI'O B3aUMOJCHCTBUS JIIOEH
C pa3HbIMHU YOEKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMHU M COLIMAIBHBIM MOJIOKECHUEM;
TOTOBHOCTb K COTPYIHUYECTBY B MIPOLIECCE COBMECTHOIO BBIIOJIHEHUSI Y4€OHBIX, T03HABATEIbHBIX U
HCCJIEIOBATENbCKUX 33/1a4, YBAKUTEILHOTO OTHOIIEHHMS] K MHEHHUIO OINIMOHEHTOB MpPU OOCYXACHUU
CTHIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJEPKAHUS;
TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

— NaTPHOTHYECKOr0 BOCIIUTAHUSA:
c(OPMHPOBAHHOCTh POCCUHCKON Tpa’KIaHCKON WMACHTUYHOCTH, NMATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepel PonumHOM, roproctu 3a CBOM Kpai, cBor0 Poauny, cBoit
A3BIK U KyJIBTYPY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;
LIEHHOCTHOE OTHOLIEHHUE K NMPUPOJHOMY HACIEIUIO U MaMSITHUKAM IPUPOBI, JOCTHKEHUSIM Poccun
B HayKe, NCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;
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CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBIIEHHE M pa3BUTHE OHOJIOTHH,
MOHMMAaHUA 3HauU€HUsl OMOJIOTUH B IO3HAHUM 3aKOHOB MPUPO/BI, B )KH3HHU YeJIOBEKa U COBPEMEHHOTO
o0I11eCTBa;
uzeiHas yoexaE€HHOCTb, TOTOBHOCTh K CIIy)K€HHUIO0 U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cyns0y;
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPO/a;
c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;
CIIOCOOHOCTh OLICHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE pPEHICHUS, OPUEHTUPYSACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYyIIETo;
OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAUTENSM, CO3/IaHMI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;
3CTETHYECKOr0 BOCIIUTAHMSA:
ACTETHUYECKOE OTHOIICHHUE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CHopTa, Tpy/Ja, OOIIEeCTBEHHBIX OTHOIICHU;
MOHUMaHKE YMOITMOHAIBHOT'O BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;
TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIAX HCKYCCTBAa, CTPEMJICHHE MPOSBISATH KayecTBa
TBOPYECKOH JINUHOCTH;
¢uznyeckoro BocnUTaHUSL, (POPMHPOBAHUA KYJbBTYPbl 3A0POBbSI H 3MOIHOHAJIBHOIO
Os1aronosyqus:
NMOHMMAaHWE W pealu3alus 370poBoro u Oe3zomacHoro obpa3a KU3HU (370pOBOE MHUTAHUE,
coONIOZIcHHEe TUTMEHUYECKUX MPaBUI U HOPM, COAaHCUPOBAHHBIM PEKUM 3aHATHI U OTIbIXA,
perymnsipHasi puznueckasi akTHBHOCTh), O€pEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
coOcTBEeHHOMY (DU3MUYECKOMY U TICUXHUECKOMY 3/I0POBBIO;
MOHUMAaHWE IIEHHOCTH TMPaBWJ HHAWBUIYATLHOTO M KOJJIEKTMBHOTO OE€30IMaCHOTO TOBEIACHUS B
CUTYAIIUSIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;
OCO3HaHHUE TOCIEJCTBUI M HEMPUSATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aTKOTOJsI, HAPKOTHKOB,
KYpEHHs);
TPY0BOI0 BOCIIUTAHUA:
TOTOBHOCTB K TPYY, OCO3HaHUE IIEHHOCTH MAacTePCTBA, TPYI0II00HE;
TOTOBHOCTh K AaKTHUBHOW JIESITEIIbHOCTH TEXHOJOTUYECKOW U COLMAJIBbHON HaINpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETLHOCTD;
WHTEPEC K pa3nudHbIM chepaM nmpodecCHOHaTBLHOM IeATeTbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN
BbIOOp Oyayiieit npodeccuu 1 pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI;
TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;
IKOJIOTHYECKOTr0 BOCTIMTAHNS:
HKOJIOTMUYECKH IIeNIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK NCTOYHHUKY JKM3HU Ha 3eMiie, OCHOBE €&
CYILIECTBOBAHUS;
MOBBIIICHHE YPOBHS ADKOJOTHYECKON KYIbTYphI: TPHOOPETEHUE OMBITA TJIAHUPOBAHUS MTOCTYIIKOB U
OIIEHKH UX BO3MOYHBIX TTOCJICICTBUM JIJISi OKPYXKAIOIIEH CPEJIbL;
OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelIeHus;
CIOCOOHOCTh HCIIOJIB30BaTh MpPHOOpPETaeMble MPU W3YyYEHUW OHWOJIOTMHM 3HAHWUS W YMEHUS TIpH
pelIeHru MpoOJieM, CBS3aHHBIX C PallMOHATBHBIM TPHUPOONOIL30BaHHEM (COOJIOICHNE TPaBIII
MOBEJICHUSI B MPUPOJIE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHUSI B KOCUCTEMAaX, OXpaHy BHUJIOB,
JKOCHUCTEM, Onocdepsl);
AKTUBHOE HEINPUATHE JEUCTBUUA, NPUHOCALIMX BpEI OKPYXKAIOLIEH NPUPOAHON Cpene, yMEHHE
MIPOTHO3UPOBATh HEOJIATOMPUATHBIC SKOJOTHYECKHE MOCICACTBUS MPEANPHHIUMACMBIX IEHCTBUN H
Npe0TBpalaTh UX;
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HAJINYME Pa3BUTOrO SKOJIOTMYECKOIO MBIIUIEHUS, KOJOIMUECKONH KYIbTYpbI, OIbITA AEATEIbHOCTH
9KOJIOTUYECKON  HAIpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATBCA MMM B  I103HABaTEJIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUUECKOM JESITEIbHOCTH
9KOJIOTUYECKOI HaIlPaBJICHHOCTH;

— IeHHOCTH HAYYHOI'0 MO3HAHMSA!
c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00ILECTBEHHO}! ITPAKTUKHU, OCHOBAaHHOT'O HA IUAJIOre KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MUPE;
COBEPULICHCTBOBAHUE SI3bIKOBOM M UMTATEJIbCKOW KYJBTYpbl KaK CpEACTBa B3aUMOJEHCTBUS MEXKIY
JIOJIbMU U TT03HAHUS MUPA;
IOHUMaHMe crenu(UKU OMOIOrUN Kak HayKH, OCO3HaHUs €€ poii B (JOPMUPOBAHUM PALlMOHATIBHOTO
Hay4YHOTO MBIIUICHUS, CO3JAHUU LIEJOCTHOIO IPEACTaBIEHUS 00 OKpYKAIOIIeM MHUpPE Kak o
€MHCTBE MPUPObI, YEIOBEKAa U OOLIECTBA, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUH
po0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;
yOeXKIIEHHOCTh B 3HAYMMOCTH OHMOJIOTUH UIsI COBPEMEHHOH NMBWIIM3AIMU: OOECIIEYCHUsT HOBOTO
YPOBHSI Pa3BUTUSI MEAMLMHBI, CO3/laHUE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelaTh
pecypcHble TpoOJeMbl pa3BUTHs YEJIOBEYECTBA, IIOMCKAa MyTed BbIXOJa M3 IJI00AJIBHBIX
HKOJIOTHYECKUX MpoOJIeM U oOecredeHus: mepexoja K YCTOMUYMBOMY Pa3BUTHIO, PAlMOHATIHLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJIOrMYECKUX 3HAHUM B II€JIX MOBBIILIEHUS OOIIEH KYJIbTYpBI,
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKUHOHAJIBHOH TI'PaMOTHOCTU
oOyyaromuxcsi, GOpMUPYEMOH TP N3yUECHUH OMOJIOTHH;
IOHUMaHME CYIIHOCTH METOJIOB MO3HAHHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
UCIMOJIb30BaTh MOJy4YaeMble 3HAHUS Ui aHalu3a U OOBSICHEHHUS SBJICHUH OKpYXKAlOIIEro Mupa u
MPOUCXOAIMINX B HEM U3MEHEHUH, yMEHUE JIelaTh 000CHOBAaHHBIE 3aKIIOYEHHS] HA OCHOBE Hay4HBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C IEJIbI0 TOJTYUYEHUS T0CTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s PEUleHus INpodiieM B
pEeaIbHBIX )KU3HEHHBIX CUTYaIUsX;
OCO3HAaHHWE IIEHHOCTH HAay4YHOW JE€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
MCCIIEI0BATEIBCKYIO ACSITEIIBHOCTh MHIMBUYaIbHO U B TPYIIIIE;
TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHMIO U CaMO00pa3oBaHUIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI M0 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS Yy4eOHOTro npeamera «bHoIorus» BKIIOYAIOT: 3HAYUMBIE
s (GOPMHUPOBAHUA  MHUPOBO33PEHHUS  OOYYAIOUIUXCS  MEKAMCUUIUIMHAPHBIE  (MEXMpEeAMETHBIE)
oOlieHay4YHbIE MOHSTHS, OTPa’KaOLIUE LEIOCTHOCTh HAay4YHOH KapTHHBI MUpa U cHenupuKky METOJI0B
MO3HAHUS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEpPIHs, SBJICHUE, MPOLECC, CUCTEMA,
HayyHbId (DaKT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIelOBaHUE, HAOIIOACHHE,
U3MEpEeHue, OKCIEPUMEHT U JpYyrue); YyHHUBepcalbHble Yy4yeOHble JeicTBUs (TIO3HaBaTeNbHBIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), oOecrnieunBaromue GopmMupoBaHue (GpyHKIHOHAIBHON TPaMOTHOCTH
U COIHMAIbHONW KOMIIETEHIIMH OOy4aroIuXxcs; CHOoCOOHOCTh O0y4aroImuXcs HCIOJIb30BAaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33pPEHUECKHE 3HAHUS W YyHUBEpcajbHble YydeOHble JAEeWCTBHUS B
MIO3HABATEJILHOM U COIMAIbHON MPaKTHKE.

B pesynbrare mzydeHus OMOJOTMM HAa YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUs y 00Yy4aromerocs
Oyayr chopMupoBaHbl TO3HABATEIbHBIE YHUBEPCAIbHbIC Y4eOHBIE JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIC y4eOHbIE AEHCTBUS, PEryIATHBHbIE YHUBEpPCAJIbHblE y4eOHBbIE NEMCTBUS, COBMECTHAas
JESATEIBHOCTD.

MertanpeameTHble pe3ynbTaThl OCBOCHUS IPOrPaMMBbI CPETHETO 0OLIEr0 00pa30BaHUs OTPAKAIOT:
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OBgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

— 0a3oBble JJOrHYeCKHe AeliCTBUA:
CaMOCTOSITENILHO (hOPMYITUPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;
UCTOJIB30BaTh IPH OCBOCHWU 3HAHUM NPUEMBI JIOTHUECKOTO MBIIJICHUS (aHAIW3a, CUHTE3a,
CpaBHEHHUSI, KIacCU(PUKAIIK, 0000IIEH ), PACKPHIBATH CMBICT OMOJIOTMYECKUX MOHATUN (BBIIEIATH
UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH MOHSATUSIMU);
OTIpeNeNATh LN JesITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HMX JOCTHXKEHUS, COOTHOCHTH
pe3yJbTATHI ACATEIBHOCTH C TIOCTABICHHBIMH LIEJISMU;
UCIIOJIb30BaTh OMOJIOTHYECKHUE OHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTUYECKUE pACCYXIEHUS (MHIYKTUBHBIC, IEAYKTUBHbBIC, IO aHAJOTHH), BBISABIISTH
3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBACMBIX SBJICHUSX, (OPMYJIUPOBATH BBIBOJBI H
3aKIIIOUCHUS;
IPUMEHSTh CXEMHO-MOJICTIbHBIE CPECTBA JIJIsl IPECTABICHNS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHNA
B HM3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEYMH PAa3HOTO POJa, BBIIBICHHBIX B
pa3IrYHbIX HHGOPMAITMOHHBIX HCTOYHUKAX;
pa3pabarbIBaTh IUIAH peEIIEeHHs NpoOJIeMbl ¢ YYETOM aHalIM3a HMEIOIIUXCS MaTepHaJbHBIX H
HEMaTepHUaIbHBIX PECYpPCOB;
BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHWBATh COOTBETCTBHUE PE3YJIHTATOB LIEJISM, OIICHUBAThH
PHUCKHU TOCTIEACTBUINA JESTENbHOCTH;
KOOPJAWHUPOBATH U BBIMOJIHATE PA0OTY B YCIOBHSIX PEATHHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

— 0a30BbIe HCCAeI0BaATENLCKHE TelCTBUA:
BIQJIETh HABBIKAMHM y4eOHO-HCCIEAOBATEIbCKOM UM TPOEKTHOM JEeSATeNbHOCTH, HaBBIKAMHU
paspenieHuss mpooJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;
UCTIOJIB30BaTh PA3JIMYHBIC BUJIBI JACATEIBHOCTHU 10 TOJYYSHHIO HOBOTO 3HAHUS, €T0 HMHTEPIPETAIINH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYaIHsSX, B TOM YHCJE TPU CO3AaHUU Y4EOHBIX U
COILIMATIbHBIX TIPOEKTOB;
dbopMUPOBAaTh HAYYHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOH TEPMHHOJIOTHEH, KIIOYCBBIMU
MOHSITHSIMA W METOJIaMU;
CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4yi B 00pa30BaTENbHON NEATENBHOCTH M KM3HEHHBIX
CUTYaIUsX;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJH3UpOBATh 3a/lady, BBIABHTaTh THUIOTE3y €€
peleHns], HaXOAUTh apTYMEHTHI ISl JOKa3aTelbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PELICHHUS;
aHAJTM3UPOBATh TIOJTYYCHHBIC B XOJI€ PEUICHHS 3a/la4d pe3yJbTaThl, KPUTHYECKH OIICHWBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
OCYIIECTBIISATh  II€JICHANIPABIICHHBI TOWCK TIEpEeHOCa CPEICTB W CIOCOOOB  JCWCTBUS B
poeCCHOHAIBHYIO CPENY;
YMETh NMEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;
BBIIBUTATh HOBBIE HJEU, MpeIjiaraTh OPUTHHAIBHBIC MOAXOJABI M PEIICHHS, CTAaBUTh MPOOJIEMbI H
3a/1a4¥, JOMYCKAIOIIUe AlIbTePHATUBHBIE PEIICHMSL.

— pabota ¢ ungopmaunmeii:
OPHUEHTHPOBATHCS B PA3IMUHBIX HMCTOYHHKAX WHGOpMAIuu (TEKCTe yd4eOHOTO TMOCOOHs, HAaydHO-
MOMYJISIPHOW JTUTEpaType, OMOJIOTMYECKHX CJIOBapsiX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0azax
JTaHHBIX, B VIHTepHETE), aHaNM3upoBaTh UH(MOPMALIMIO PA3IMUHBIX BUIOB U (OPM IpeacTaBICHMUS,
KPUTUYECKH OIICHUBATh €€ JTOCTOBEPHOCTh U HEMTPOTHBOPEYMBOCTH;

24



bopMynUpOBaTh 3aMpOChl M MPUMEHATH PA3IUYHbIE METOJBI MPU MOUCKE U 0TOOpE OHOJIOTHYECKOM
nHpopmaIuu, HeoOX0AMMOM TSl BBITIOJTHEHUST YI€OHBIX 3a/1a4;
npuoOpeTraTh  ONBIT  HCIONB30BaHMA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPUIEHCTBOBATDH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAalbHYIO (QOpMY MpeACTaBICHUS OHOJOTHYECKOW HHGPOpMaIUU
(cxemsl, TpadUKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);
UCIIOJIb30BaTh HAay4YHBIN S3BIK B KaueCTBE CPEACTBA MpH paboTe ¢ OMOIOTHYECKON HMH(pOpMAaIHEi:
OPUMEHATh XUMHUYECKHE, (U3MUECKHe ¢ MaTeMaTW4ecKHe 3HAKH M CHMBOJIBL, (HOPMYIIBL,
ab0peBuaTypy, HOMEHKIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE
CPEJCTBA HAIJISIAIHOCTH;
BJIQ/IETh HABBIKAMHU pACIO3HABAHUA U 3allUThl HH(pOpManuu, WHGOPMAIMOHHON OE30MaCHOCTH
JUYHOCTH.
OBgi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMHU:

— oO0meHue:
OCYIIECTBIISITh KOMMYHUKAallMM BO BceX cdepax >KU3HM, aKTUBHO Yy4YacTBOBATh B JIHAJIOTE WIIH
JUCKYCCHU IO CYILECTBY 00CYX/1aeMOil TeMbl (yMEHHE 3aJ1aBaTh BOIIPOCHI, BHICKA3bIBATh CYXICHHUS
OTHOCUTEIIbHO BBITIONHEHUS MpeajaraeMoil 3ajladyu, y4YUTHIBATb HHTEPEChl M COTJIACOBAHHOCTH
MNO3ULMUHI IPYrUX yYaCTHUKOB JMAJIOra WIN AUCKYCCUN);
pacmo3HaBaTh HeBepOajbHbIE CpeACTBa OOIIEHUS, IMOHUMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CUTYyallUd, YMEThb CMAr4aTb KOH(IUKTHI U BECTH
[IEPETOBOPDI;
BJIQJIETh DPA3JIUYHBIMU CHOCOOaMU OOIIEHHS W B3aWMOJACWCTBUSA, NMOHUMATh HAMEPEHHUS APYTUX
JIOJeH, TPOSBIATH YBAKUTEIBHOE OTHOUICHHE K COOeCeIHHKY H B KOPPEeKTHOH Qopme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPENICTB.

— COBMECTHas AeATeJbHOCTD:
MOHUMATh M UCIOJB30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIMBUAYAIBHON pabOTHI MPU PEUICHUH
Ouonornyeckor MnpoOseMbl, OOOCHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHHUS TpPYNIOBBIX (hopm
B3aMMOJICHCTBYS IPU pPELIEHUH yueOHO! 3a/1auH;
BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX AEUCTBUH ¢ yU4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
KaXKJ0Tr0 4JIeHa KOJIJIEKTUBA;
MPUHUMATH 1€ COBMECTHOW JIeATETbHOCTH, OPraHU30BbIBAaTh M KOOPAUHUPOBATH JIEHCTBUS O €&
JTOCTHIKEHHUIO: COCTaBISITh TUTAH JIEHCTBUM, pacmpeneNsiTh polid ¢ y4€TOM MHEHUN YYaCTHHUKOB,
00CyXJaTh pe3ylbTaTbl COBMECTHOU paboThI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa W KaXKJIOTO yYacTHHKAa KOMAaHIbI B OOIIMI pe3yibTarT IO
pa3paboTaHHBIM KPUTEPUSIM;
npeJiaraTb HOBbIE IPOEKTHI, OLEHUBATh UI€U C TIO3UIIMH HOBU3HbBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHHE B PA3IUYHBIX CHUTYaIlUAX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.
Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryISTHBHBIMH 1€ CTBUSIMU:

— CaMOOpPraHM3anMs:
UCIIONIb30BaTh OMOJOTUYECKHE 3HAHUS JUIS BBISBICHUS MPOOJEM M MX PEIICHUs B JKU3HEHHBIX H
y4eOHBIX CUTYaIUsX;
BEIOMpATh HAa OCHOBE OMOJIOTHYECKHX 3HAHUU 11EJIeBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSX
Y TIOCTYTIKaX 10 OTHOLIEHUIO K )KUBOW IPUPOJIE, CBOEMY 370POBbIO U 30POBbIO OKPYKAIOIINX;
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO AEATEIbHOCTh, BBISABISTH MPOOJIEMBbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON ACSITETbHOCTU U )KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIFHO COCTABIIATh IUIAH pEIIeHUs NpoOJeMbl ¢ Y4ETOM MMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;
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JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacuupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYIUIMHU B Pa3HBIX 00JACTSIX 3HAHUIA,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbII U KyJIbTYPHBIH YPOBEHb.
— CaMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pEe3yNbTATOB LIEJISIM;
BIIQJICTh HABBIKAMH TIO3HABATENHHOW pedliekcnu Kak OCO3HAaHHS COBEPIIACMBIX JACHCTBHHA H
MBICTTUTEIILHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHM, HCIIONH30BATh MPUEMBI pedIeKCUU IS
OLICHKH CUTYaIlHH, BHIOOpA BEPHOTO PEILICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;
MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU aHAJIU3E PE3YJIbTATOB IESITEIbHOCTH;
— NpUHATHE ce0sl U APYrux:
MPUHUMATH €051, TOHMUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH IPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHUS coOjAepkaHMsl ydeOHoro mnpeamera «buosorus» Ha
yriIyOn€éHHOM YpOBHE OpPUEHTHPOBAaHbI Ha obecnedeHue MNpOoQMIBHOr0 oO0ydyeHHs O0Oydyaroluxcs
Oouonorur. OHM BKJIIOYAIOT: cHelU(HUUecKue A OUOJIOTMM HAay4HbIEe 3HAHUS, YMEHHUS M CIOCOOBI
JNeHCTBUM 10 OCBOEHMIO, HMHTEPIPETAlUd W MpeoOpa3oBaHMIO 3HAHHWM, BHIBI JAEATEIBHOCTH 10
MOJIyYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX
cutyauusx. [IpeamerHble pe3ysbTaTel IPEACTaBICHBI 10 FOJaM U3yUEHUS.

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 kaacce oTpakaror:

c(OpMUPOBAHHOCTh 3HAHUNH O MeCT€ M pPOJM OWOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOABI U pEIIECHUH
npo0sieM paloOHaIbHOIO TPUPOAOIOIB30BAHNS, O BKJIAJE€ POCCHUMCKMX U 3apyOexHBIX Y4YEHBIX B
pa3BUTHE OMOJIOTHHY;

BJIQJICHUE CHUCTEMOW OMOJIOrMYECKUX 3HAHMUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
Ouosornyeckue TEPMHUHBI M TOHATHS (KU3Hb, KJIETKA, OPraHuM3M, MeETa0oJu3M, TOMeocTas,
CaMOpETyJISILIMSI, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTh, WM3MEHUYHUBOCTh, POCT U pPa3BUTHE),
O6uonornyeckue teopuu (kierounas teopus T. LlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacieAcTBeHHOCTH T. Moprana), yuennss (H. U. BaBumoBa — o meHTpax MHOTrooOpasus u
INPOMCXOXKACHUS KYJIbTYPHBIX PpAcTeHUH), 3aKOHBI (€AMHOOOpaszus MOTOMKOB IIEPBOTO MOKOJIEHUS,
pacIlernyeH s, YACTOThl TaMeT, He3aBHUCUMOro HacienoBaHus I'. MeHzens, roMoloruueckux psjaoB B
HaclnecTBeHHON u3meHunBocTy H. V. BaBunosa), npuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMM METOJIaMH HAY4YHOTO IIO3HAHMS, HCIOJIB3YEMBIX B OHOJIOTHYECKUX
UCCIIEIOBaHMAX JKUBBIX 00BEKTOB (OMHCaHUE, U3MEepeHHe, Ha0II01eHUe, SKCIIEPUMEHT);

YMEHHME BBIICNATh CYIIECTBEHHbIE TPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT M DYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, TpHOOB, pacTeHUH, )KUBOTHBIX
U 4YeJIOBEKA, CTPOCHMs OpPraHOB M CHCTEM OPraHOB pPACTEHHM, >KMBOTHBIX, 4YEJIOBEKAa, IPOLIECCOB
KHU3HEIEATEIIFHOCTH, MPOTEKAIONIINX B OPraHW3Max PACTECHHM, )KUBOTHBIX U UEIIOBEKAa, OMOJIOTHYECKUX
mporeccoB: 0oOMeHa BemecTB (MeTaboau3M), TPEBpAIICHUs] SHEPTHH, OpOKEHHS, aBTOTPOPHOTO H
reTepoTpoHOro THUMOB MUTaHMA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeH03a, TaMeToreHesa,
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AMOpHOTeHe3a, TOCTAIMOPUOHAIEHOTO PAa3BUTHSA, PAa3MHOXKEHUS, HHINBUAYAIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS TEHOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OPraHOHJIaMHU KIJIETKU U MX (QYHKIUSMHU, CTPOCHHEM
KJIETOK pa3HbIX TKaHEH M WX (PYHKUUSAMH, MEXKIy OpraHaMH W CHUCTEMaMH OPTaHOB y PACTCHHIA,
JKUBOTHBIX M YEJIOBEKa U UX (QYHKIUAMHU, MEXY CHCTEMaMU OPTraHOB U UX (PYHKIMSIMH, MEXAY dTallaMu
oOMeHa BEMIeCTB, JTAallaMH KIETOYHOTO [HMKJIA W JKU3HCHHBIX IUKIOB OPTraHW3MOB, JTallaMu
SMOPUOHAIBHOTO Pa3BUTHSI, FTEHOTUIIOM U (DEHOTHUIIOM, EHOTUIIOM U (haKTOpaMHU CpeJibl OOUTAHUS;

YMEHHE BBISBIISATH OTIIMYUTEIbHBIC IPU3HAKH KUBBIX CHCTEM, B TOM YHCJIE PACTCHHH, )KUBOTHBIX U
YelI0BeKa;

YMEHHME HCIIOJIb30BaTh COOTBETCTBYIOLIUE AapTryMEHThI, OHOJIOTUYECKYI0 TEPMHUHOJIOTHUIO H
CUMBOIIMKY JIJISl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATUYECKHIX TPYIIIL,

YMEHHME peliaTh OWOJIOTUYECKUE 3aJaud, BBISABISATh MNPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIY
UCCJICTyeMbIMU OMOJIOTMYECKUMU MTPOLIECCAMH | SIBJICHUSIMH, JIEJIaTh BBIBOJIBI M POTHO3BI HA OCHOBAHUU
MOJTyYEHHBIX PE3y/IbTaTOB;

YMCHHE BBIMOIHATH J1a00paTOPHBIC M MPAKTHYECCKHE Pa0dOThI, COONIOAATh MpaBuia Mpu padoTe ¢
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHHEM;

YMCHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HX IKCICPUMEHTAIBHBIMH CPEICTBAMH, (HOPMYIHPYS
1eJIb UCCIEeIOBAaHUS, AHATTU3UPOBATH MOJIyUE€HHBIE PE3YJIbTAThl U ATaTh BBIBOIBL;

YMEHHUE y4acTBOBATh B YUEOHO-HUCCIEAOBATEIBCKON paboTe M0 OMOJIOTHH, IKOJIOTHH U MEJIUIIUHE,
npoBOAMMONM Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U MYOJMYHO TMPEACTaBIATh IMOJIYYCHHbIE
pe3yJIbTaThl HA YYEHUIECKUX KOH(DEPCHIIHSIX;

YMEHHE OIEHUBATh ITHUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUNA B 00JIACTH OHOJOTHH H
MEJHIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMPABICHHOEC W3MEHEHHWE TCHOMA W
CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccCHoHaNbHON MESITEbHOCTH B
obnmactTu OHMONOTUHU, MEIUIMHBI, OWOTEXHOJIOTHUH, BETEPUHAPHUU, CEIBCKOTO XO3SIMCTBA, MHINEBOMN
MPOMBINIIICHHOCTH, YTIIYOJSTh TO3HABATCIBHBIA WHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIH BHIOOD
COOTBETCTBYIOIIEH TPO(ECCUU U MPOI0KEHHE OMOIOTUYECKOT0 00pa30BaHUs B OPraHU3aAIUIX CPETHErO
MPOQeCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

11 KJIIACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS yueOHOTO TIpeameTa «buosorus» B 11 kiacce oTpaxaror:

c(OpMHUPOBAHHOCTh 3HAHUH O MeCTe M pPOJM OWOJOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMHUPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MHMpA, B MO3HAHUU 3aKOHOB IPHUPOJIBI U
PELICHUH HKOJOTHMYECKUX MNpoOJeM 4YeIoBEeYeCTBa, a TaKKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
PUPOIONOIB30BaHUs, U B (POPMUPOBAHUH 1IEHHOCTHOT'O OTHOUIEHHSI K IPUPOJIe, OOLIECTBY, YENIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHME BJAJeTh CHUCTEMOM OHOJOTMYECKHX 3HAHWM, KOTOpas BKIIIOYAET ONpEAeNICHUus M
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OHMOJOTHYECKUX TEPMHUHOB WM TMOHSATUH (BHA, SKOCHCTEMA,
ouocdepa), Omomornueckue Teopuu (dBoMrOIMOHHAsT Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHS
sposmonnn), yueHus (A. H. CeseprioBa — o nmyTsax W HampasieHUsX 3Bomonuu, B.M. Bepranckoro — o
o6uocdepe), 3akonbl (TeHeTnyeckoro paBHoBecus k. Xapau u B. BaitnOepra, 3apo/ibIieBoro cxoacTea
K. M. bopa), npaBuna (murumyma HO. JIubmxa, sKONOrMYECKON NUPaMUIBI SHEPTUH), THUIIOTE3bI
(runotesa «mupa PHK» V. I'mnGepra);

YMEHHE BJIaJIeTh OCHOBHBIMH METOJAMH HAYYHOTO MMO3HAHUS, UCIOIB3YEMBIMUA B OMOJIOTHUECKUX
HCCJIEIOBAaHMSIX JKHUBBIX OOBEKTOB M SKOCUCTEM (OINMCaHUE, U3MEpeHHe, HAOII0JeHHE, SKCIEPUMEHT),
criocob6aMu BBISIBJICHHS M OIICHKH aHTPOTIOTCHHBIX U3MEHEHUN B TIPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NMPU3HAKU: BHUIOB, OMOTEOLIEHO30B, SKOCHUCTEM U Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JBIKYLIETO W Pa3phIBAIOLIETO €CTECTBEHHOrO OTOOpa, aIoNaTpUYecKOro H
CUMIATPUYECKOT0 BHUI000pa30BaHUs, BIUSHUSA JABIKYIIUX CHJI SBOJIIOLMUA Ha TeHO(MOHJ MOMYJSALUU,
NpUCHOCOOJICHHOCTH OPraHU3MOB K cpele OOMTaHus, 4YepeloBaHMsS HANpaBICHUU SBOJIOLMNH,
KpyroBOpOTa BEUIECTB U MMOTOKA SHEPTUU B IKOCUCTEMAX;
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YMEHHME YCTAHABJIMBATH B3aHMMOCBS3U MEXIy TMPOLIECCaMU HBOJIOLUU, ABIXKYIIMMU CUJIAMH
AHTPOTIOTeHEe3a, KOMITOHEHTAMH Pa3JIMYHBIX YKOCHCTEM U TPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIISITh OTIMYUTEIbHBIC IPU3HAKHU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUAOB K Cpeie
oOuTaHus, aOMOTUYECKMX W OMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€ OpraHH3MOB B
CO00I1IeCTBaX, AaHTPOMOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OWOJIOTUYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIsi JOKa3aTelIbCTBAa POJICTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYIII, B3aUMOCBS3U
OpPraHu3MOB U Cpeabl OOWTaHMs, €IWHCTBA YEJIOBEUYECKUX pac, HEOOXOAWMOCTH COXpPaHEHHS
MHOT000pa3us BUAOB U SKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHUS MIPUPO/IBI U YEIOBEUECTBA;

YMEHHE peliaTb OHOJIOTUYECKUE 3aJaud, BBISABISATh MNPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OMOJIOTMYECKUMH MTPOLIECCAMU U SIBIICHUSIMH, J€JIaTh BHIBOJBI U IIPOTHO3BI HA OCHOBAHHUH
MOJIy4YEHHBIX PE3y/IbTaTOB;

YMEHHUE BBIMOIHATH Ja00OpaTOpHbIe M MpaKTUYeCKue paboThl, COOMI0ATh MpaBmia Mpu padboTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYAOBAHUEM;

YMCHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh MX IKCICPUMEHTAIBHBIMH CPEICTBAMH, (HOPMYIHPYS
1eJIb UCCIIeIOBAaHUS, AHATTU3UPOBATD MOJIyU€HHBIE PE3YIbTAThl U A€TaTh BBIBOIBL;

yYMEHHUE y4acTBOBATh B YUEOHO-HUCCIEAOBATEIBCKON paboTe M0 OMOJIOTHH, IKOJIOTHH U MEJIUIIUHE,
OpoBOAMMOM Ha 0a3ze MIKOJIBHBIX HAy4YHBIX OOIIECTB, M MYOJUYHO TMPEACTaBIATh IOJIYYCHHbIE
pe3yabTaThl HA YYCHUYECKUX KOH(EPEHIUIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKACHUU JKU3HU, YEIOBEKa U YEIIOBEYECKUX pac,
0 MPUYMHAX, MTOCIIEICTBUAX U CIIOCO0aX MPEIOTBpAIeHUs IT00aIbHBIX N3MEHEHNH B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIA BBIOOp Oynymied mnpodeccuoHANbHONW IeATENbHOCTH B
oOmacti OWOJIOTHH, SKOJOTHUH, MPUPOAONOIB30BAHUS, MEIUIMHBI, OHOTEXHOJIOTUH, IICHXOJOTHH,
BETEPUHAPHUH, CETLCKOTO X035ICTBA, MUILEBOM MPOMBIIIIEHHOCTH, YIIyOIsITh MO3HABATEIbHBIN UHTEPEC,
HaIpaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOIKEHHUE OMOJIOTHYECKOTO
00pa30BaHUs B OpraHU3aLUsAX CPETHETO MPO(HECCHOHATBHOIO U BBICILIEr0 00pa30BaHMUsL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KomunuecTBo vacoB DIEeKTPOHHBIE
Ne n/mt HanmenoBanue pasiesioB U TEM MPOrpaMMBbI Beero KonTtposbHbie [IpakTuueckue 065;;1 c?;zgnglime
paboThI paboThl pecypesI
1 buonorus xak Hayka 1
2 JKuBble cucTeMBl U UX U3YUEHHE 2
3 Buonorus xierku 2 0,5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
5 OOMeH BellecTB U MpeBpalleHue Y HEPTUH B 9 1
KJIETKE
7 Hacnencrennas nHbopMaIus 1 peanu3anms eé 9 05
B KJIETKE
8 JKUu3HEeHHBIN UK KIETKH 6 1
9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 1,5
10 Pa3mHOkeHuE U pa3BUTHE OPTaHU3MOB 8 1,5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 5 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka uenoBeka 3 0,5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonoryus ¥ CHHTETUYECKasi OMOIOTHS 4
17 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13
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11 KJIACC

KosmyecTBo yacos DNEeKTPOHHBIE
No /1t HaunmenoBauue pasaciioB U TEM IIpOTrpaMMBbI Beero KOHTpOJ‘[I—,HI—,Ie HpaKTI/I‘IeCKI/Ie o 6}5:;4(?;1;2‘2;?11516
paboThI paboThl pecypes!
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTABICHU B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YIIbTATHI 14 2
3 Maxpo3BOItOLMS U €€ PE3YIbTATHI 6
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 3emiie 15 1,5
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSX
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM C 3 0,5
OKpYKarollen cpeoi
7 OpraHu3Mebl ¥ cpesia 0OUTaHHS 9 15
8 DKOJIOrUsl BUJIOB U MOITYJISUN 9 0,5
9 DKOI0TrUs COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 0,5
10 buocdepa — rmobdanpHas sxocucTemMa 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7,5
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