PABOYASA ITPOT'PAMMA IO KYPCY «BUOJIOT U
(MPOPUJIBHBIA YPOBEHD) 10-11 KJIACC  wwunamros
Cozep:kanue yueGHOro MaTepuaa AETOHONHOE YIPEKIEH/E
A
10 KJIACC

CopnepxaHue  OPOrpaMMBbl,  BBIIEIEHHOE KYPCUBOM, HE  BXOOUT B  IIPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIeKCHasi Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonorndeckre Hayku W HW3ydaeMble UMU TpoOsieMbl. DyHIaMEHTAlIbHBIE, MPUKIAJHBIE U
MOMCKOBBIE HAYYHbBIE CCIIEOBAHUS B OMOJIOTHH.

3HavyeHue OuoJoruu B (HPOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonoruei. 3HaUYeHHE OWOJOTHM B  MPAKTHYECCKOU
NEATEIIBHOCTH YEJIOBEKAa: MEAMIMHE, CEJIbCKOM XO34HMCTBE, IPOMBIIUIEHHOCTH, OXpaHe
PUPOJBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mengnens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMU HayKammy», «Cuctema OHMOJIOTHMYECKHX
HayK».

Tema 2. ’KuBble cucTeMbI H HX H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb U ILEJIOCTHOCTb, CIIOKHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPraHM3alUs, CaMOBOCIPOM3BEIECHUE, Pa3apakKMMOCTh,
MU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BU0BOM, YKOCUCTEMHBIN (OMOreoICHOTHYCCKHIA),
ouoctepnsiit. [Iponeccsl, npoucxoasmue B KHUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuzsep kak hopma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue KUBbIe CHCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3ydenne xuBbIXx cucteM. Metoasl Ouonormueckoit Hayku. HaOmroneHue, m3MmepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme o0 3aBUCHMMONM W HE3aBUCUMOM
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3Opoc B 6Gnonorndeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yNbTaToB. [IpMUMHBI HCKa)KEHUS pE3ysIbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmunpr 1 cxembl: «OCHOBHbIE MpPU3HAKU KU3HUY», «bHOIOTMYECKHE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepum», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOrO  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IS IPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTnueckass padora «/cnonb3oBaHUE PA3IMYHBIX METOJOB MPU U3YYEHUH >KUBBIX
CUCTEM.

Tema 3. buojiorusi KjieTku

Kietka — cTpykTypHO-(OYHKIIMOHANIbHAS €AMHHIIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxon).
OCHOBHBIE TI0JIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMUs, XpomaTtorpadmus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHOe  IEHTpU]yrupoBaHue,




KYJIbTUBUPOBaHUE KJIETOK. M3yuenue @uxcuposanmvix KJ1emoK. OneKTpoHHas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusHenHoe) uzyuenue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «lcropus
Pa3BUTHUSA METOJOB MUKPOCKOIIUI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaThl PACTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «3ydeHue MeETOJOB KIETOYHOH Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe neHTpudyruposanue, [T1IP)».

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOdJIEeMEHThl. Boga u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYISALUH.
MunepasnbHbIe BellecTBa KJIETKH, UX Ouosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHasi cTpykTypa Oenka, HMenTHIHAs
CBsi3b. BropuuHnas, TperuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHKIuu 6enkoB. [lpuonui.

YrneBoapl. MoHOCaxapubl, IUCaXapuibl, OJUrOcCaXapuiabl M moyucaxapuabl. OOrmii
IUIaH CTpOeHuss U (U3MKO-XMMHMUYECKHE CBOICTBa yrieBoaoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunu e IMaapodunsHO-TUIPOPOOHBIE CBOMCTBA. Knaccudukanust — nmunmmos.
Tpurnunepuasl, pochoaunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkmu tunuaos. Oomme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK u PHK. Ctpoenne HykiaemHOBBIX KUCIOT. HyKieoTubl.
[punuun kommuiementapaoctu. llpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue Gpynkuu JJTHK. Bunsr PHK. ®yaknuu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyiae AT®. buonornueckue
byakuun  AT®. BoccraHoBlieHHBIE TEPEHOCUMKH, UX (GYHKIUM B  KJIETKe. [pyeue
HyKieo3uompugocgamol (HT®). CexBeHUpOBaHHE JHK. Memoout 2eHOMUKU,
MPAHCKPURTNOMUKU, RPOMEOMUKU.

CtpykrypHast OMOJIOTHS: OMOXUMHUYECKHEe W OMO(pU3MUYECKHUe HCCIEIOBAaHHS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl —Ouomonekyin. Mooderuposanue cmpykmypvl U QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HENPUPOOHBIX AHATI0208.

JdemoncTpanuu

[Toptpetsrt: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpenenieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAEN.

Tabmuuer u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe opraHu3moBy, «CTpOoeHHE MOJEKYNBI Oelkay,
«CTpyKTyphl OETKOBOW MOJIEKYJNbI», «CTpOCHHE MOJEKYJI YIJIEBOIOB», «CTpoeHHE MOJICKYJ
aMnunoBy», «HykienHoBble KUCTOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

OO6opynoBaHue: XUMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGoparopHasi padora «lcciienoBanue HYKJIEHHOBBIX KHCJIOT, BBIJEICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u QyHKIUMN KJIETKHU

Tunel KIETOK: JdyKapHOTHYecKas W mpokapuoruueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.



CtpoeHue mpoKapUOTHUECKOM KIeTku. KietouHas cTeHka OakTepwii ©  apXeil.
OcoOeHHOCTH CTpOEHUS TeTepOTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenune u QpyHKIIMOHUPOBAHKUE DYKAPUOTUUYECKOW KiIeTKHW. [Ima3zmarndeckas meMmOpaHa
(mna3manemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHCHOpPT —BemecTB 4epe3
MJIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruéHnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HaTPHUI-KaTUEBOTO Hacoca. JHIOIMTO3: MUHOIUTO3, (aronuTos. Dk3ouuTo3. Kinerounas crenka.
CrpykTypa 1 (yHKIIMH KJIETOYHOM CTEHKH pacTeHuil, rpuoOoB.

[urommazma. I{utosonb. Ilutockener. JIBmwkeHue nurToriazmbl. OpraHouabl KIETKH.
OnHOoMeMOpaHHbBIE OpraHOWbI KIETKHU: dHomnazMatudeckas ceth (JIIC), anmapar [Nombmxu,
JU30COMBI, UX CTpoeHHe U (yHKUIUU. B3anMocBs3b OJHOMEMOpPAHHBIX OPraHOUIOB KIETKH.
CrpoeHne TpaHYISApHOTO peTuKynyma. Mexanusm Hanpasnenus 6eikog 6 OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOUHbIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
SHJIOMIA3MaTHYeCKUil peTukynyM. CekperopHas ¢yHkius anmaparta [ombmxu. Moougurkayus
benxos 6 annapame I onvoocu. Copmuposxa benxos 6 annapame I o1v0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOUABl KJIETKH: MHUTOXOHAPUH, TIUIACTUABL [Ipoucxosrcoenue
mumoxouopuui u niacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IIACTHJIbI
(OTOCUHTE3UPYIONINX JYKAPUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JICWKOIJIACTHI  BBICIIMX
pacTeHuH.

HememOpannbie opranouzsl kietku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPTraHOWIOB
KJIETKH. PuGocomsl. Ilpomesicymounvie  punamenmei. MukpodunaMeHTbl. AKmuHo8bie
Mukpogunamenmsi.  MpIICUHbIE  KICTKH. AKMUHOBble ~ KOMNOHEHMbl — HeMbIUEUHbIX
knemok. Mukpotpy6ouku. Knerounsrii nentp. CTpoeHHE M IBHKEHHE KI'YTUKOB M PECHUYEK.
MuxkpotpyOouku nuroriasmsl. LleHTpuons. benku, accoyuuposannvle ¢ MUKpoguiameHmamu u
mukpompyboukamu. Momopmvie 6enku.

Anpo. Obonouka siApa, XPOMATHH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (DYHKIUU.
Snepublii O0enKOBBINM MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. benku XpoMmaTuHa — TUCTOHBI. JJunamuka s0epHOu
0bonouku 8 mumose. foepHuiti mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KJIETOK  DYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKH», «CTpOEHUE paCTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIpUN», «SAapoy, «Ctpoenue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOTIpenaparbl 0aKTepUaTbHBIX KIETOK.

JlaGoparopHas padora «/3yueHre CTpOECHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUHONH MEMOpPaHBD».

JlaGoparopHasi padora «ccneqoBanue mia3molin3a U JIETUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «/3yyeHue nBUKEHUS HUTOIUIA3MbI B PACTUTENIBHBIX KIETKaX.

Tema 6. OOMeH BeliecTB U NpeBpallieHHe JHEPIUU B KJIeTKe

AcCUMWISLNS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoga B  OOMEHHBIX  IpoIeccax.
DHepreTuyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIeccax.
DepMeHTAaTUBHBIN XapakTep peakiuid KIETOYHOro Merabonu3ma. depMeHTHl, UX CTpOeHHE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otnmuns (HEpMEHTOB OT HEOPTraHUYECKHX



KaTajau3aTopoB.  beNKu-akTUBAaTOpPhl ©  OCIKU-UHTUOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBUYHBII CHMHTE3 OpraHMYECKMX BeLIECTB B KieTke. dDoTocuHTe3. AHOKCUCEHHbI U
oxcueenHvllti  homocunme3 'y baxmepuii. Ceéemocodbuparowue nuemMeHmvl U  NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
bazel. @omoovixanue, Cz., Co. u CAM-munvr pomocunmesa. IIponyKTUBHOCTh (DOTOCHHTE3A.
Bnusiaue pa3nuyHbIx (akTOpoB Ha CKOPOCTh (DOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

Xemocunre3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGPUIUPYIOIIHIE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.

AHnaspoOnbIe opranu3Mbl. Buasl 6pokerus. [IpoaykTsel OpoKeHHS U UX HCIIOIh30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBUTENBHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIOKO3bI.

buonornueckoe oxkucieHue, WIK KIETOYHOE JAbIXaHHE. POab MUTOXOHApPHI B Ipoleccax
OHMOJIOrNYECKOro OKHCJICHHUS. [Muknuueckue peakiuu. OxucnuTenbHoe
dochopmupoBanne. Snepeus memopanHo2o epaduenma npomonos. Cunmez ATD: paboma
npomonuou ATD-cunmaszvl. [lpeumyiecTsa  a’poOHOTO MyTH OOMEHa BEIIECTB TEpen
aHadpOoOHBIM. D(PPEKTUBHOCTH HIHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[optpersr: k. ITpucton, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoTOCUHTE3Y», «DHEpreTHUecKuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue GpepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaJUTHUYECKOW AaKTMBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTaiaas3bl)y.

JlaGopaTtopnass pabora «/I3yueHne (epMEHTATUBHOTO pacUICIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a).

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. Hacnencreennast uHGopManus U peanu3anus eé B KieTke

Peakuuu matpuuHoro cuutesa. [IpHHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHpopMmanuu. ['eHeTHUecKuil KOJI, €ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMILJIEMEHTApHOCT,
aHTUNAPALIEIbHOCTh, acCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YciaoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeruu cenos. OpraHu3anus reHoMa y NMpOoKapuoT U
JyKapuoT. Perymsiius akTHBHOCTH TE€HOB y mpokapuoT. ['umore3a omepona (®. XKakob, XK.
Mamno). Monexynapnvie MmexaHusmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycel — HekinerouHnble (GOPMBI JKU3HH B OONUTaTHBIE Tapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusneunnviti yuxn JHK-cooepocawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3aboneBaHus uenoBeka, KHBOTHBIX, pactenuid. CIINJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MPOOIEMBI.



buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OauHvix. Hanomexnonoeuu 6 o6uonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu b6enxos. Cnocobwt 00cmasKu 1eKkapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumpt w  cxemsl: «buocuHTes Oenkay, «['eHeTmyeckuid Kkoma», «Bupyce,
«baxtepuodaru».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl w perymsnus. Mutepdaza um muro3. OcoOeHHOCTH
poIeccoB, mpoTekaronux B uHTepdase. [loaroroka kietku k aenenuto. [IpecuHTeTnueckuit
(MTOCTMHUTOTUYECKHUIA), CHUHTETHMUYECKHH W TOCTCHHTETUYECKUHA (MPEMUTOTHUYCCKUN) TEPUOIBI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK -  permmkanumsa. Ipunuuner  penmukanuun — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIAPAUIENBHOCTh. MexaHu3m
pemmmkammn  JIHK.  Xpomocombl. Ctpoenue xpomocom. Tenomepsl u  Tenomepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapHUOTHUM. JIMIUIOMAHBIA M TaruioNIHBIA HAOOPBl XPOMOCOM.
["'omosiornunbie XpoMocoMsl. [1010BBIE XPOMOCOMBI.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX MPOILECCHl. THIBI
muto3a. Kapuoknnes n nutoknHes. buonorndyeckoe 3HadeHUE MUTO3A.

Perynsiiuss MUTOTHYECKOTO MLHKJIA KIeTKH. [Iporpammmupyemasi KiaeTodHas THOeTh —
arnonTo3.

Kinerounoe sipo, XxpoMocombl, GyHKITMOHATBHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — ououngopmamuuecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuiel 1 cxembl: «OKU3HEHHBIM MUK KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JladopaTopHnasi padora «HabmoneHrne MUTO3a B KJIETKaX KOHUYMKA KOpeIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonormdeckoe  pasHooOpazme  opraHu3moB.  OIHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpTaHU3MBI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHHU, OPraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nesnoe. 'omeocras.

Tkanm pacrennii. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOJISINAsI, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOCHHs, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUSA, (PYHKIHMH U pPacrosiOKeHUs
TKaHEe! B opraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIe ¥ T€HEpPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U yesoBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIil U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbI COSTUHEHUS
KOCTEH.



JIBuKeHHEe OpraHu3MoOB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JI[BU)KEHHME MHOTOKJIETOYHBIX pACTEHUW: TPONMU3MBl M HACTHUHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Pedekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

[Iutanue opranu3zMos. [lornouenue BoAbl, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pactenusamu. I[Iutanue >XKMBOTHBIX. BHYTpHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[Intanue MO3BOHOUYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOrO TpakTa. [lnineBapurenbHble
xene3bl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »«uBoTHBIX. (b dy3us razos yepes
NOBEepXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEpXHOCTh. XKabGepHoe U JNEroyHoe
IpIXaHue. JlpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cuUCTEMa YelaoBeka. MexaHusm
BEHTWISILIUH JIETKUX Y NITUI U MIEKONUTAIONMMX. Peryssiuus npixanus. JpxareiabHble 00bEMBI.

TpaHcnopT BEmIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHWil. TpaHcHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. (Cepane, KpPOBEHOCHBbIE COCyAbl M KpoBb. Kpyru
KpPOBOOOpAIIIEHUsI.  DBOJIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOHM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boinenenue y opraHusmoB. BeineneHue y pacTeHuM. BelneneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbl BblgeneHusd. DuibTpanusi, cekpenuss u obOpaTHoe
BCachIBaHME KaK MEXaHW3MbI pPabOThl OPraHoB BhIAeNeHHs. CBSA3b MOJIOCTH TeNa ¢ KPOBEHOCHOU
U BBIIEIUTENBHOM cUCTEMaMU. BpiieneHne y NmO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u ¢pyHKkunoHupoBanue HeppoHa. O6pazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Crmopel OakTepwii u
LUCTBI NPOCTEUINNX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa naccuBHOM u
XUMHAYECKOH 3a1uThl. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IPOU3BOHBIE. 3alllUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uesnoBeka. KIIETOUHBIH M TyMOpadbHBII HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIN  cneunpuyeckuid MMMYyHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, @. M. bepner, C. Tonerasa). BocraauTenbHbIe OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauus y OpraHu3MoB. Pa3ipaxuMoCcTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHUH. POCTOBBIE BelecTBa U HMX
3HA4YCHHE.

HepBHasi cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEINbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u peduexropHas nyra. besycinoBHble u
YCJIOBHBIC PE(IICKCHI.

I'yMopanbHas perynsuus ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBUEe TOpMOHOB. B3amMOCBSI3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [ unoTtanamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: W. I1. I1aBoB.

Tabmunpel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocreiimmey, «OpraHpl LBETKOBBIX pacTeHUil», «CHCTEMBbl OpraHOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHMe HaceKOMbIX», «TkaHuM pacTeHui»,
«Kopuesbie cuctembl», «Ctpoenue credus», «CTpoeHHe JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpllleuyHas cuctemay,
«BpinenurensHas cucremay, « JHIOKPUHHAA cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTET»,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHEe IulaHapun», «BHyTpeHHee cTpoeHHue 10KI€BOro



yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHasg cucrema nrTuny», «HepBHas cucteMa MIIEKONUTAIOLINAXY,
«HepBnas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, JKHUBbBIC
9K3EMILIAPhl KOMHATHBIX pPAacTEHUI, TepOapuu pacTeHUN pa3HbIX OT/ENIOB, BJIa)KHbIE MTpernapaTsl
YKUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIMK OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHuEe JJs JEMOHCTpAallMd TMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHHIA,
pacuieryieHust KpaxMana ©  OenKoB 1MoJ JedcTBHEeM (epMEeHTOB, 00OpyIOBaHUE JUIS
JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

JlabopaTopnasi padora «l/3yueHne TkaHell KUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®dopMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yas BEreTaTUBHOE) U TTOJIOBOE. Buib
0ecIoI0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTaIus, KIOHHPOBaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wik ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOrO
nponecca. Meio3 u ero MecTo B dKHU3HEHHOM IMKJIE OPTaHU3MOB.

IIpensaponbimieBoe  pazButue. I'ameroreHe3 y KUBOTHBIX. [loloBble  Kele3sl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPHOHANBHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoecenes — 00na uz 2naguvix npodiem smopuonocuu. Konyenyus mopghozenos
u mooenu mopgoeenesa. Ctaaguu ’MOpHUOTeHe3a KUBOTHBIX (Ha MpuMepe JSryIku). Jpodienue.
Tunbl npobnenus. Jemepmunuposannoe u HedepmuHuposannoe opoobaenue. bracmyna, munwv
onacmyn. OcoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONINX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISIIHS).
3aknaJKka OpPraHOB M TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusiHUE YacTel
pPa3BUBAOIIETOCS  3apojbliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUYECKMX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbId mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ Metamopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3Haue€HHE MPSIMOTO M HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSl y JKUBOTHBIX M ueioBeka. [leprojbl OHTOreHe3a 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE MTPOLECCHI.

PasmHoxeHue u pasButue pacteHuid. ['amerodur m cmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue CIoOp B TIpolecce Meio3a. ['aMeTroreHe3 y pacTeHH.
OnnonoTBOpEeHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryiIsiliud OHTOT€HEe3a Y PaCTeHUH U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpl U cxembl: «BereraTuBHOE pa3MHOXKeHUE», «THUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHAAbDY, «Pa3MHOXKeHUEe HBIJIEHB», «Pa3MHOXEHUE THUAPBIY,
«Meino3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUUEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe m Hempsimoe paszBuTHE», «Pa3BuTue Maiickoro
Kyka», «Pa3zBurne capanum», «Pa3Butre aArymku», «/{BoifHOE OIIOIOTBOPEHHE Y LBETKOBBIX



pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIbHBIX W JBYAOJBHBIX pacTeHUil», «KU3HEHHBIA LUK
MOPCKOM  KamyCTbl», <«OKWU3HEHHBIA LHUKI MXa», <OKU3HEHHBIA I[MKJI ManoOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sIMIEKICTOK U CIEPMATO30HI0B,
Mozelb «L UK pa3BUTHS JIATYIIKH Y.

JlaGoparopHass paOora «/3ydyeHne CTpPO€HHs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckasi padora «BbIABIE€HHE TPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopHas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIINX PACTCHUI».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEJACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menpgens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbmona, H. 1. Basunona, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUA, THOpUAbI, reHoTun, (eHoTun. OCHOBHBIE METOJbl TE€HETUKHU:
rHOPHIONOTHYECKUH, IUTOJIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemoHcTpanuu

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepBplii 3akoH MeHAeNs — 3aKOH €IMHOOOpa3us
ruOpuioB mepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
paciernieHus: npu3HakoB. L{uTomornyeckie 0CHOBBI MOHOTHUOPHIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyromiee — ckpemuBaHue.  [I[pOMEXyTOUHBIM  XapakTep  HAcJIeIOBaHUA.
PaCH_IeHJIeHI/Ie IMPU3HAKOB IIPpXU HCIIOJIHOM JOMUHUPOBAHUH.
JurnbpumHoe ckpemuBaHue. Tpernid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICJIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
TE€HOB, HAPYIICHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHAs TEOpHUsl HaCIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACNICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHbId IOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanne npu3HaKoB, CLEIVIEHHBIX C MOJIOM.

I'enotun kak wnenoctHas cucreMa. Ilnenorponus — MHOXKECTBEHHOE JIEUCTBUE TEHA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX T€HOB. KoMIIEMEHTapHOCTbH.
Onucras. [Tonumepust.

['eHeTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, >KUBOTHBIX M YEJOBEKa, a TaKXe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHUS W KOTHUTHBHBIX (QyHKIMH. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOHnomy. ['eHeTHUecKne acTeKThl KOHTPOJIS ¥ U3MEHEHHUs HAaCleACTBCHHONH MH(OpMAaIiK B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBelii U1 BTOpoil 3akoHBI Mennens», «Tpetuil 3akon Menaemns»,
«AHanusupymoliee ckpemupanuey, «Hemnonnoe nomuanpoBanney, «CLemIeHHOE HaclleJOBaHUE
NPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorum yenoBekay, «Kapruotumn aApo30Qpuib,
«Kapuotun ntunib», «MHOKECTBEHHBIN aJIen3mM», «B3anumoaeincTBie reHoBY.



Ob6opynoBanue: MOJENIb sl JEMOHCTpAIMU 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUSI U PACIIECIJICHUS NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIE0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMHU CLETIEHHOTO HACJIeJOBAaHUs ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jlpozodwuiay.

IIpakTuyeckas padora «/3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHS Y
JPO30(UITBIY.

IIpakTnyeckass padora «3yueHue pe3yabTaToB JIUTMOPUIHOTO CKpEIIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH NU3MEHYHBOCTH

B3auMmopeiicTBue reHoTHma W cpeapl npu GopmupoBaHuHM (GeHoTtuna. M3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaudukaronHass ©3MEHUYUBOCTb. Ponb cpensl B OPMHPOBAHUU MOJIU(DUKAITMIOHHON
n3MeHYnBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIA psa ¥ BapuaruoHHas Kpuas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHUYMBOCTH. Buubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOnHaTuBHAasE M3MEHUMBOCTh. Mel03 W TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHUYUBOCTH. POJTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHUM T€HETUIECKOTO pazHOOOpa3us
B [IpeZieNIax OJTHOTO BHU/IA.

MyTtanmonHass M3MEHYMBOCTh. Buabl MyTanmii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYUUMPOBAaHHbIE MYyTAalMHU. SIepHbIE M LUTOILUIA3MAaTUYECKHE MYTallUH.
Comaruueckre W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJOTHYECKHX
psanoB B HaciencTBeHHoW wusMmeHumBoctu (H.W. BaBuioB). BHespepHas W3MEHYHBOCTH U
HAaCJEICTBEHHOCTD.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (EeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuiel U cxembl: «BUIbl W3MEHUHMBOCTHY, «Moau(uUKaIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDY, «Meitio3y, «OnI010TBOPEHUEY, «I"eHeTHUecKue
3200JIeBaHUS YEIIOBEKay, «BUIBI MyTaIuii».

O6opynoBaHue: XuBble U repOapHble 3K3EeMIUISIPbl KOMHATHBIX PpAcTeHHM, PHUCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi  pabora «/ccnegoBaHue  3aKOHOMEPHOCTEH  MOAU(UKAITMOHHOU
n3MeHYUBOCTH. [locTpoeHre BapraliMOHHOIO psijia U BapUaluOHHOU KPUBOW.

IIpakTuyeckasi pa6ora «Myrtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoaHass NpOrpaMMa HCCIEIOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeTonbl U3YYCHHUS TEHETUKH YENIOBEKAa: IeHEaTOrHUeCKUid, OJM3HEI[OBBIN, [IUTOTCHETUIECCKU,
NONYJISAUOHHO-CTAaTUCTUYECKUHM, MOJIEKYJIsIpHO-TeHeThnYecKnil. COBpPEMEHHOE OIpEACIICHHUE
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4KCIIie ¢ moMolbio [T11P-
aHanuza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nn ¢ HacinenCcTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
NPEeIOTBPALICHUN U JICUEHUU TeHETHMYeCKUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHETHYeCcKoe
KOHCYNIbTHpOBaHHE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUYECKOTO Irpy3a». ITUUECKUE ACTIEKThI
HCCJIEIOBaHHUM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (GakTOphl MOBHIIICHHONH YYBCTBHUTEIHHOCTH YEIOBEKa K (DU3UYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYKaloIlew cpenpl. ['eHeTnueckas MpeapacnoioKeHHOCTh
YeJIOBEKa K MaTOJOTHUSIM.

JdemoHcTpanuu



Tabmumer u cxembl: «Kapuotun denoBekay», «MeETOIbI M3yYeHUS TCHETHKH YEIIOBEKaY,
«["eneTnueckue 3a00JIeBaHUS YEIIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CelNeKIUM U JoMmecTukanuu. Yuenue H. U.
BapuoBa o L{eHTpax mpoucxoxaeHnuss 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3/IaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopoja, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacieACTBeHHON m3MeHunBoct H. M. BaBuioBa, ero 3Hadenue s
CENIEKIIMOHHOM pabOThI.

MeTonpl ceneKImoHHOU paboThl. MIcKycCTBeHHBIN 0TOOP: MAaCCOBBIN U MHIAUBUTYaTbHBIH.
Oranbl KOMOWHAIIMOHHON cenekiuu. Vcmpitanue mpou3BoauTenei mo motoMctBy. OTOOp MO
TEHOTHUITY C MIOMOIIBIO0 OLEHKU (DEHOTHIA TOTOMCTBA U OTOOP MO0 TEHOTHITY C TIOMOIIIbIO aHAJIU3a
JHK.

HcKkyccTBeHHBIM MyTareHe3 KaK METOJ CEJIEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKH MyTareHe3 KakK WCTOYHHK MYyTallMii y KYJIbTYpPHBIX ()OpM OpTraHHU3MOB.
Hcnonp30BaHME TEHOMHOTO PEIAaKTHPOBaHHWS W METOJAO0B pekoMOumHaHTHBIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJeKIUH.

[Torydenne monumionaoB. BHyTpuBHmoBas rubpuam3aiusa. bBIW3KOpOJICTBEHHOE
CKpeIlUBaHue, Wi UHOpUIUHT. HepoacTBEeHHOE CKpelmuBaHue, Wik ayrOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtganéHHas TuOpUaU3aLUAL.
[Ipeononenue Oecruoauss MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegoNIOYULY.

CoxpaHeHHE U U3YYCHHE T€HETHYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUN U UX IUKHUX
ponauyeil 1 co3/1aHusl HOBBIX COPTOB U THOPHUJIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUsT CYWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUueM CO8PEMEHHbBIX Memo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell u
NnepCcneKmuBHbIX MexHoI02Ul.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlabopaTopnasi padora «/I3ydyeHue cOpToB KyJbTYPHBIX PAaCTEHUH U NOPOJ IOMAIIHUX
JKUBOTHBIX).

JlaboparopHas padora «/3yueHrne METOZI0B CEJIEKIIUU PACTEHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTCHHII».

Ikcekypeusi KOCHOBHBIE METOABl U JOCTHIKEHUS CENEKIIMM PACTEHUH W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035IUCTBO, B Ta0OpaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTHA U CHHTeTHYECKasi O0HOJIOTHS

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoImeyeHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. MUKpOOHOIorndeckuii cuaTe3. OObEeKTHI
MUKpOOHOIOruyecKuX TexHoaoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3maHue TEXHOJIOTMM W MHCTPYMEHTOB  IEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHUsI OPraHU3MOB M X KOMIIOHEHTOB, COJIEpKaIlINX
HE BCTPEYAIOIIHNECS B IPUPOAC OMOCHHTETUYECCKHUE MY TH.

Knerounas uHxeHepus. MeToapl KyJabTyphl KJIETOK M TKaHEH PACTEHUH W YKUBOTHBIX.
Kpuobanku. Comaruueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lMcmonb3oBanue
TarioOnJIOB B CENEKLUMHM pacTeHuil. [lonyuenue monoxnonanvHvlx awmumen. Fcnonvsoeanue



MOHOKIOHANbHBIX U NOJUKIOHATLHBIX aumumen 8 meouyure. VICKycCTBEHHOE OIJIOZJOTBOPEHHE.
PekoHCTpyKIIMSI SIWLEKIETOK M KIOHUPOBAHWE >KMBOTHBIX. MeTOJ TpaHCIUIAHTAUHUU sAEp
KIIETOK. TexHonocuu 0300po6neHus, KyIbMUusUpo8anusi U MUKPOKIOHAILHOO PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYD.

XpOMOCOMHas U I'eHHass UHKeHepus. VICKyCCTBEHHBII CHHTE3 IéHa U KOHCTPYUPOBaHUE
pekomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTIKEHUSI W TIEPCIICKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTHUYECKHE M OSTUYECKHE MPOOJIEeMbl TeHHOM
WHKEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomuas nugposas meauuuna. [1IP-auarnocTuka.
MeTa0o10MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeIoBeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OuouHXeHepus [Uisl pa3paboTKu (YHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEHl CcOYeTaHWeM TEXHOJIOTUH TpEXMEPHOro OMONPHHTUHTA H
ckaddonaunra s peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIMHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJIbI0 OOecreyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycranoBieHuE MOJICKYIAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
COJIepKAIMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KHUBOTHBIX.

JdemoHcTpanuu

Tabmuubl u  cxembl: «Mcronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEKTOB OMOTEXHOTOTHI.

IpakTnyeckas padora «l[loaydeHne MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKcekypeust «bHOTEXHOIOTUS — BaXKHEWILAs TPOU3BOIUTENBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIIHOHHBIX NPEICTABICHUH B OHOJIOTHH

OpomonronHast Teopusi Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHMS 1apBUHU3MA. JKU3HB
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBwkymmue cuibl SBodonu  BUgoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
Pa3MHOXXEHHSI OPTaHW3MOB, HACJIEJICTBEHHAsT HW3MEHUYUBOCTh, OOpb0a 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndeckoii Teopuu sBoonnu (CTI). HeltrpanbHast TeOpUst SBOIOIHH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHHUE IBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYUYHON KapTUHBI MUDPA.

JdemoHcTpanuu

[loptpersl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. Yerepukosn, U. U. [lImaneraysen, k. Xonneiin, . K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHIA KUBBIX
cymectB (o Jlamapky)», «Mexanu3m GOPMHPOBAHUS TPUCIIOCOOJICHUH Yy pacTeHU u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra mytemectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHme», «llopoasr romyOei», «MuorooOpasue
KYJIBTYPHBIX (opM KamycTel», «[1lopoapl JOMAIIHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBWIKYIIUX CHJ IBOJIONUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Monynsitist kak snaeMeHTapHas eauHuna 3Bojound. COBpEMEHHBIE METONbI OIEHKU
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYphI MOMysAuil. MismeHeHne reHopoHaa MOMyIsSIUuu KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBIIEHHME. 3aKOH TIeHeTudeckoro paBHoBecus JIx. Xapau, B.
Baiiabepra.

DOnemMeHTapHbIe (PAKTOPHl (IBIKYIIME CHJIBI) SBOJIONHH. MYTAIIMOHHBIN TIpoOIecC.
KoMmOunatuBHasi m3MeHUMBOCTh. Jlpeid reHoB — ciydailHbie HEHANpPaBJICHHBIC W3MEHEHUS



4acToT ajuienel B momynsuusx. OGGeKT ocHoBaTeNs. dghgexm OYMbLIOUHO20 20PIbIUKAL.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u credcmeus. Illposenenue 3¢hghexma
opeucha cenoé 6 Oorbuwux u manvix nonyaayusax. Murpauuu. M3omsamus  TOMySISIIHA:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKkas (penpoIyKTHBHAS).

EcrectBenHblif 0TOOp — Hampapistiomuil ¢axtop sBosonnd. DOpPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIMKA, CTAOMIIM3UPYIOMINUMA, pa3peiBarommil (au3pyntuBHbA). [lomoBoit otbop.
Bo3HHKHOBEHHE 1 YBOJIONNS COIMATLHOTO MTOBEICHUS JKUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3ylbTaT MHUKPOABOJIOLUMU. BO3HHKHOBEHHE
npucnocoOiaeHnit y opranuzMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucnocodieHui
y opraHu3moB: Mopdoaornueckne, (QpU3NOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEIACHUYECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTrypa. BupmooOpazoBanue Kak pe3yibTaT MHUKPOIBOIIOLUH.
W3onauuss — xmoueBoil (akrop BumooOpasoBanus. Ilyrh u crmocoObl BHIO0Opa30BaHMS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMIATpUYeckoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmmonau3anusi, rudpuan3anws). JJTuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOPMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp 3BONIOIMOHHON OWONOTMH B pa3padOTKE HAYYHBIX METOJOB COXPaHEHHS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO035€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lonmynslroHHas CTPYKTypa BUIIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwxKyiime CHIIBI  3BOJIOLHNY,
«IKOJOTHYECKasT M3OJISIIUS TOMYJISIUNA CEeBaHCKON ¢openn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JMCTBEHHUIIBI JaypcKoit», «[lomynsimoHHble BOJTHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl O0prObI 3a
CYIIIECTBOBAHHEY, «MHIyCTpUATbHBIN MEJTaHU3MY, «OKuBbie HCKOTIaeMbIey,
«ITokpoBUTENbCTBEHHAsI OKpacka KHBOTHBIX», «lIpemympexnaromias oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTraHU3MOB U €€ OTHOCUTEILHOCThY,
«Kpurepun Bunma», «Bugsl-gBoitHukny, «CTpykTypa Buga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHue TpPEX  BUIOB  JIAHIBIIICH»,
«IKOJOTHYECKOe BHUIA000pa3oBaHue BUIOB cHHHI, «llomummounsr pacteHuit», «KamycTHo-
pEeACUHBIA THOPUI.

O6opynoBaHue: TepOapul pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEper C
npUMepaMu Pa3INYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3Bepei pa3HbIX BHUIOB, repOapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

Jladoparopnasi pabGora «[IpucnocoOneHnss OpraHu3MOB H  HMX  OTHOCHUTEIbHAS
[EJIeCO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/Ionus U €€ pe3yJbTaThl

MeTop! n3ydeHust MakposBostouy. [laneonTonornyecke METOAbl U3Y4E€HUS SBOIOIHH.
[Tepexomnbie GopmMbl U GUIOTCHETHUECKUE PSIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKH U PEITUKTHI.

OMOPHOJIOTMYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOAbI U3YYEHUS SBOJIOIMH.
l'eneTnueckne MEXaHHU3MBI IBOJIOLUUA OHTOTCHE3a WM TOSBICHUS JBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHAIOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTHYECKHUe, OHOXMMHUYECKHE M  MaTeMaTUYeCKHe METOAbl HW3YYCHUS  DBOJIIOIIHH.
["omonornynsbie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MYTAITUHU U SBOJIIOIIHSI TEHOMOB.



O6mue  3akoHOMepHOCTH  (TpaBuia)  dBOMOUMHU. [lpunyun  cmeHvl  QyHKYULL.
HeobOpartumocTs 3BOMIONIMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIOIIHH.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mrouiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursr», «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HavdampHble cTaauu SMOPHUOHATBHOTO
pa3BUTUS  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPTaHbDY,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI uelOBeKa W MmUMMaH3e», «lnaBHbIE
HaIpaBJIeHUs IBOIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH HBOJTIOLIUN.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOIMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAMMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUH
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue u pa3BuTHE )KU3HU HA 3eMJie

Hayunple rumore3sl MPOUCXOKICHUS >KU3HUM Ha 3emuie. AOHOTeHe3 U IMaHCIepMHUSL.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U €€ onpoBepxkenue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATalbl HeOpraHuyeckon Bomonuy. [Inanerapras (reoJoruueckas) 3BONIOIHA.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB U3 MoHoMepoB. KoamnepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHoro OympoHa Jk. XonjaeiHa, reHeTHYecKas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Ucropus 3emmum u Metonsl €€ wusydeHus. lckomaemble OpraHU4YecKUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  TIEOXPOHOJIOTHA.
I'eoxpoHosornyeckas mKana: 30HbI, 3pbl, IEPUOJIBI, FTIOXH.

HavanbHble 3Tanel opranndeckoi 3Boouud. [losiBeHrne u 3BONIOLUS NEPBBIX KIIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM Kak aHajor TmepBbIXx Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
9YKapUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLMHU BBICIIUX pacTeHUH. OCHOBHbIE apoMOp(o3bl PACTCHHIA.
Brixon pactenuii Ha cymy. [losiBieHHe CHOpOBBIX pAacTEHMl M 3aBOCBAHUE HMMHU CYIIIH.
Cemennble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIOIUHM KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpa0BbIe
’KUBOTHBIE. JKU3Hb B BOjE. DBOMIOINS MO3BOHOUYHBIX. [IponcxoxaeHue ampuOnii U penTriInii.
[Ipoucxoxxnenne miekonuraoumx u ntul. [IpuHuoun ximouyeBoro apomopdosa. OcoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NeproJaM: apxeH, IpoTepo30ii, najaeo30i, Me30301,
KaitHO30M. OOImIas XapakTEepUCTHKAa KIMMara M T'eOJIOTMUYECKUX TpoieccoB. [losBieHue u
pacuBeT XapakTEpHBIX OPraHMW3MOB. YTiIeoOpa3oBaHUE: €ro yCJIOBUS W BIUSHHE Ha Ta30BbBIH
cOCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHMsI — IKOJIOTMUECKHE KpU3HCHI Ipouuioro. [IpuumHbI U ciaeactBus
MaccOBBbIX BhIMHpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIuMNbl KiaccupuKalud OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanuu



[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. . Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHuto
caMoO3apokJIeHus ku3Hmw», «Cxema ombita C. Munepa, I'. FOpu», «9Tanbl HeopraHu4ecKou
sBosoIUnY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o00Opa3oBaHUsi JyKapuoT NyTéM cuMmOuoreHeza», «CucremMa JXKUBOW MPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHHMODUTE, «OIHOKIETOUHBIE
BOJIOpOCIN», «MHOTOKJIETOUHBIE BoOAOpoCHnY», «Mxu», «llanmoporHukm», «l'oloceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHuid», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey, «Kumednomonoctasie», «llnockue dYepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «3¢6MHOBOIHEICY, «IIpecmpIikaromuecs», «lITunen,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeWckod ape», «Pa3BuTHe KHM3HH B
MPOTEPO3OMCKON 3pey, «Pa3BuThe KHU3HM B MNAJICO30MCKOW 3pe», «Pa3BuTue KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE KM3HU B KaWHO30MCKOW 3pey, «CoOBpEeMEHHass CHUCTEMA
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Tpenaparbl KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXXHX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTUL U 3BEpEH, KOJUIEKIUU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIAeMBbIX, MYJISI’KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnass sgaboparopHas padora «MoaenupoBanue onbiToB Mwuiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHI B IEPBUYHON aTMochepe».

JlaGoparopHass pabora «/3ydyeHrne W ONMCAaHWE HMCKOMAEMbIX OCTaTKOB JAPEBHUX
OpTraHU3MOBY.

IIpakTuyeckass padora «/3ydeHne OCOOEHHOCTEH CTPOCHHS pACTEHUU  PpPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun auTponosiornv. MeToasl aHTPONOJIOTHH.

CraHoBIIeHHE TPEJICTABICHUM O MPOUCXOXKIECHUU ueoBeKa. PelnrnosHbie BO33pEHUSI.
CoBpeMeHHbIE HAY4YHbIE TEOPHH.

CxoncTBO uenmoBeka € KMBOTHbIMU. (CHCTeMaTHuecKoe TMOJOKEHHE YelOBeKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dosioruueckue,
IMOpHONIOTHYECKUE, (U3HOIOr0-OMOXHMMHUYECKUE, TOoBeAeHYecKrue. OTIHYus 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0kK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TrOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOU CHUCTEMBI.

Jewkymme  cwibl  (dakTOpel)  aHTpPONOTreHe3a:  OMOJOTHYECKHE,  COIMaIbHBIC.
CooTHoIIeHHE OMOTOTUYECKHIX U COLUATBHBIX (PAKTOPOB B AHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpororeHe3a. PanHue denoBekooOpa3Hbie 00€3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTUBI — OOIIUE MPEIKH YeTI0BEKOOOPa3HBIX 00€3bsiH U JTI0JeH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JroAeil. YelnoBek yMelnbld, MepBble U3TOTOBICHUS Opyauil Tpyna. Yemosek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtonel 3a mpeaensl Adpuku. UenoBek reiinenbOeprekuit —
001Inii MPeOK HeaHAEPTATHLCKOTO YEJIOBEKA U YeJIOBeKa pa3yMHOTO. UeIoBeK HeaHIepTaIbCKUMA
KaK BHUJ JIIOJICA XOJIOJHOrO Kiumara. YeaoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKUM
YeJlI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO YeloBeKa. ECTeCTBEHHBI OTOOpP B TOMNAIMSIX YEIOBEKa.
MyTanonHsIi niporece u nmoaumopdusM. [lonmynsuroHHbIE BOJHBI, Apeld reHOB, MUTpaLUs U
«3¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bombmme pacel: eBporieonmHasi (€Bpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBAaTOpPHAIIbHASI), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u
NyTH pacCceleHWsl 4YeloBeKa IO I[ulaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENNLHOCTh ~ pacu3Ma. [IpucmocoONeHHOCTh, 4YeloBeKa K  pa3HbIM  YCIOBUSM



OKpyKaromien cpensl. BausHue reorpaduueckoi cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexXIuCUUIIMHApHbIE METOAbl B  (hu3WYecKkod (OMOIOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJCOAHTPOIIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIHM.
buocounaneHple  uccienoBaHMs — NPUPOABI  uenoBeka.  MccienoBaHue — KOIBOJIIOLMU
OHMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JdemMoHcTpanuu

[Toptpetsi: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmumet w  cxembl: «MeETOIbI  aHTPOMOJIOTHHY, «[ OJOBHOW MO3T YeloBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNeT yeloBeKa M CKeleT Mmumnanzey», «PymumeHTsl u
aTaBU3MBbI», «JIBWKyIIME CHUJIBI AHTPONOTeHEe3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurexk», «HYemoBek ymenbli», «HenoBek npAMOXOoaAsSuIuiny, «/eHUCOBCKUN YEeTOBEK»
«Heangepranbupb», «KpomanboHIb», «l[Ipenku uenoBeka», «ITambl HBOJNIOLNUU YEIOBEKa»,
«Pacep1 uenoBekay.

O6opynoBaHue: MYJISDKH OKaAMEHEJIOCTEH, PEeIMETOB MaTePUATBHON KYJIBTYPHI TIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpadun) KapTUH C€ MHUGOJIOTHYESCKUMH U OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHSI YelioBeKa, ¢oTorpaduy HaXOJA0K UCKOMAEMBIX OCTAaTKOB YEIOBEKA,
CKEJIET YeJIOBEKa, MOJIEIb Yepera YelOBeKa M Yeperna MIMMIIaH3€, MOJEIb KUCTH 4YeJIOBEeKa U
KHCTH IIMMITaH3€, MOJIETIU TOpCa MPEAKOB YeJIOBEKa.

Jladboparopnasi padora «/3yueHne OCOOCHHOCTEH CTPOCHHSI CKejleTa 4YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckasi padora «/3yueHue 73KOJOrMYECKUX afanTaluid 4eJI0BEKa.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpenoi

3apoxieHue U pa3BuUTHE dKonoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun skosioruu. CBsizb
HKOJIOTUU C APYTUMH HayKaMHU.

Metonasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTtopHbie. MoaenupoBaHie B 3KOJIOTMH. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKaIbHbIH,
pPErHOHANIBHBIN U TII00ATBHBIN.

3HAUEHUE SKOJOTMYECKUX 3HAHUM MJIs 4YeloBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYpPhl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUS.

JdemoHcTpanuu

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoTuny, «CxeMa MOHUTOPUHTA
OKPYKaIOIIEeH Cpeb».

JlaboparopHas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudyeckue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
9KOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHME, OMOTHYECKHe, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JIeHCTBUS 3KojIornyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

AbuoTtnueckue (akropbl. CBeT Kak 3Konorndeckuid gpaxrop. JlelcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYyNIbl PACTEHWHW M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CuUrHanpHas posb cBeta. @oTonepuoansm.

Temmneparypa kak sKkojoruyeckuii (axkrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak 3Kkonorumdeckuii ¢akrop. [IpucnocoOneHus: pacTeHuid K MOIIEPKaHUIO
BojHOro Oamanca. Kiaccudukanust pacteHuii mo oTHomeHH0o K Boje. [Ipucmocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMa.



Cpenpl OoOUTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAs, TTyOWHHAas
MOJIMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHEe OCOOEHHOCTH cpell OOUTaHus
opraan3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cpeax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[TpucnocobaeHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSM YCIIOBUN KU3HHU.

JKuznennbie ¢opmbl opranu3MoB. [lonstue o xuzHeHHOU (Gopme. JKusHeHHbIE (HOPMBI
pacTeHuii: AepeBbsi, KYyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TPaBbl, OJHOJETHUE TPaBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Buumbl OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomepanus, MyTyain3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dopudeckue, dadbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aWMOJCUCTBUU ISl CYIIECTBOBAHUS
OpraHu3MoOB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpanuu

Tabmuipl u cxembl: «IKoJorudeckue (HakTopb», «CBETOBOM CIEKTP», «IDKOJIOTHIECCKUE
TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», « T €MIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIE», «DPU3NOIIOTMYECKUE aJanTallii XUBOTHBIX», «Cpeapl OOUTaHUS OPraHU3MOBY,
«buonorudeckue putMey, «KusHeHHbIe (HOpPMBI pacTeHun», « Ku3HEHHBIE (JOPMBI JKUBOTHBIXY,
«9KOocHuCTeMA IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumaudectBoy, «[lapasutuzm», «KoHkypermusy, «Cumonosy, «KommeHcanusm.

OGopynoBanue: repbapuu pPACTEHWH W JKUBOTHBIX, MPHUCHOCOOJICHHBIX K BIHSHHIO
pa3IMYHBIX  JKOJOTMYECKHX ()AaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHENIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pacTenmsi, TepOapuM W KOJUICKIIMHM TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYHUBBIX
pacTeHuid, dYydena MTHII U 3Bepei, repOapuu pacTeHHl, OTHOCSIIUXCS K THTpoduTaMm,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpelax, repOapuul W KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX
YepTaMd TPHUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUU JKM3HH, repOapuu Hu
KOJUIEKIIUM PACTEHUH W JKMBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BrIsBieHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTopnasi pabota «BbIsSBICHHE TPHUCIOCOONICHUI OpPraHU3MOB K  BIIHSHUIO
TEMIEPATYPbI».

JlaGopaTtopHas pabora «AHaTOMHYECKHE OCOOCHHOCTH pACTEHUH W3 pa3HBIX MECT
oOuTaAHUY.

Tema 8. Jko/10rusi BUAOB M NOMYJIALIMI

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsauusa kak Ouonoruyeckas cCHUCTEMA.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OHOJIOTUH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMYIIsiuii. OCHOBHBIE TOKA3aTEIH MOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI M TMOJIOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHS.

DKoJiorudeckasl CTpykTypa monyisiud. OneHka YHMCICHHOCTH Nonyisuuu. J(uHamuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuan nonyasiuud. MoaenupoBaHue TUHAMUKA
nonyisiuuu. Kpusbsle pocta uucineHHoctu mnonyisuud. Kpusble BbDKHBaHUS. Perymsuus
YUCIIEHHOCTH TMOMYJSIIMM: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT TIUIOTHOCTH.
DKoJIoruyecKre cTpaTeru BUIOB (1- u K-ctpaterun).

[TonsitTue 00 »KoOJIOTHMYECKOW HuUIIE BUAa. MecrooOutanue. MHOTOMEpHas MOJEb
skosornyeckord HumM JIx.M. Xatuuncona. Pasmepsl akosnornyeckoil Humu. [loreHuunansHas u
peann30BaHHAs HULIH.

Bun kak cucrema mnomynsuuii. Apeansl BUIOB. Buibl M uX JKU3HEHHBIE CTpaTETrHH.
DKOJOTUYECKIE SKBUBAICHTHI.



3aKOHOMEPHOCTH TIOBEJICHUS M MUTrpalMil >KUBOTHBIX. buonoruueckue WHBa3UU
Yy)KEpPOJHBIX BUOB.

JdemoHcTpanuu

[Toptper: Ix. . XaTuynHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MONMyasun», «lIpocTpaHncTBeHHas
CTPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsqun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammu», «Mogxenb skosornueckoil Humm Jx. U.
XaT4YuHCOHAY.

O6opynoBanue: repOapuu pacTCHHA, KOJUIEKIIUN KIUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOeHust CEMsSH pacTEHUN K paCcCEICHUIOY.

Tema 9. Jxos10rus cood1mIeCTB. IKOJOTHYECKHE CHCTEMBI.

CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsI3M MEXIy OpraHu3MaMu B
OuoreHo3e.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnom). DyHKUMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHHU.
Tpoduyeckue nenu u cetu. AGuornyeckue 010Kk 3KocucTeM. [10UBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB 1 NOTOK S3HEPTUH B SKOCUCTEME.

OCHOBHBIE [TOKA3aTENHN IKOCUCTEMBI. bruomacca u npoayKuusa. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoOMacchl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUYHbIE M BTOPUYHBIE CYKIIECCHH M HUX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKIeccuu. KimMMakcHOe COOOIIECTRBO.
Buopaznoobpasue 1 moHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCmeMbl 03Ep U peK. IDKocucmemvl Mopelt U OKEeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPONIOT€HHbIE  YKOCUCTEMBI.  ArposkocucTema. ArpoueHo3. Pazmuums Mexmy
AQHTPOTIOTE€HHBIMU U MPUPOJIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas diiopa u dayHna.
Cunantponmzanusi ropojckoil  ¢dayHel. buosornyeckoe M XO34HWCTBEHHOE 3HAuUCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpPraHU3MOB B
sKkocuctemax. Poiv  kackaonoco s¢hghekma u  6u008-30ugpukamopos (Kirouesvlx 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC dHEPrMM W  BEIIECTB MEXIY CMEXKHBIMH
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJIALMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJA02UHECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 6030elicmsusi. MeToIoI0Tus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmune! u cxeMbl: «CTpyKkTypa OMOLIEHO03a», « DIKOCUCTEMA HIUPOKOIMCTBEHHOTO JIecay,
«JKocucreMa XBOMHOro jseca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 23KocucTeMey», «llemu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIECKasl MIupaMuia OMOMAacChl», «IKOIOTUYECKast
nupamua sHeprumy», «OOpa3oBanue Oomnorta», «llepBuuHas cykueccusi», «BoccraHoBieHue
jeca moclie Tmoxkapa», «IKOCHCTeMa 03epa», «ArpoiueHo3», «KpyroBopoT BeLIECTB W MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypooskocucTem».

O6opynoBaHue: repOapuy PacTeHUI, KOJJIEKIIMM HACEKOMBIX, Yydelia NTHI[ U 3Bepei,
repOapuu KylIbTYPHBIX U JUKOPACTYIUX PACTEHH, aKBapUyM KaK MOJIEIb 3KOCHCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcanue ypooIKOCHCTEMBDY.



JlaGopaTopHnasi padora «3yueHue pazHooOpas3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKeKypeusi «IKCKypcHsi B THIIHYHBIA OMOreorieHo3 (B ayOpaBy, OepesHsIK, €bHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

IKCKypcusi «IKCKYPCHsI B arpOIKOCUCTEMY (HA MOJIe WIH B TEIUTHYHOE XO3SHCTBO)».

Tema 10. buocgdepa — riodanbHas IKocUCTEMA

Buocdepa — obmermanerapHast o0ojmouka 3eMid, TJ€ CYHIECTBYET MIIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. Obmactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKoHOMEpHOCTH cyliecTBoBaHus Onochepnl. OcobeHHocTn 6uochepsl kak riaodambHON
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Oumocgepe. KpyroBoporbl BemectB
OMOTreoOXMMHUYECKHE ITUKIIBI (yTiiepoa, a3oTa). PUTMuaHOCTS siBieHUH B Onocdepe.

3onaneHOCTh Ouochepsl. [lonsaTre o Guome. OcHOBHBIE OMOMBI CYIIH: TYH/Apa, XBOWHBIE
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTHIHU, TPOIMUYECKUE Jieca,
BBICOKOTOPBs. Kimmar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOro TMOTEHIHala Hu
O6uochepHbIX QYHKIUI.

JdemoHcTpanuu

[optpetsl: B. U. Bepnanckuii, 3. 3rocc.

Ta6mumpl u cxemsl: «['eochepsl 3emmmy, «KpyroBoport azora B mpupozae», «Kpyrosopot
yriaepojaa B mpupoae», «Kpyrosopor kucinopoaa B mpupojae», «KpyroBopot Boabl B IPUPOJIEY,
«OcHoBHBIE OuoMBI cymmny», «Kmumatudyeckue mosica 3emnm», «TyHmpa», «Tairay,
«CMmemannbii  nec», «lllupokonuctBenusiit secy, «Crenb», «CaBaHHa», «IlyCThIHS»,
«Tponnueckuii jiecy.

O6opynoBanue: repOapun pacTeHHI pa3HbIX OMOMOB, KOJUICKIITHH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKONoTrMYecKre KpHU3UChl M WX NpUYWHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenbl. OxpanHa
BOJIHBIX pecypcoB. Paszpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONOreHHOE BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM Mup. Oxpana
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBEI OXpaHbl TpUpobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckre caapl ¥ 300JI0THYESCKHC
MapKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbI. ParmoHanbHOe
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX SKOJIOTMUECKUX KpU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO Kpu3nca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3Butue METO/IOB MOHHUTOPHHTA pa3BUTHUS OTIAaCHBIX TE€XHOT€HHBIX
npoueccos. CucmemHule Uccne008aHus nepexooa K pecypcocbepezaiouyell u
KOHKYPEeHMOCnOocoOHot  3Hepeemuxe.  buonocuueckoe  pasmoobpasue u  b6uopecypcei.
Hayuonanenvie ungopmayuonnsvie cucmemvl, obecneuusarouue 0OCMyn K uHgopmayuu no
COCMOSIHUIO OMOeNbHblX 6U008 u skocucmem. (OCHO8bI dKOpeaburumayuu KOCUCmem U
cnocob06 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuubl u  cxembl: «3arps3HeHue armochepb», «3arps3HeHue Truapochepb,
«3arps3Henne  mouBbl», «llapHukoBBIT  AddexT», «Ocobo oxXpaHIeMble MPUPOITHBIC
TeppUTOpUN», «MOAEITH YIPaBISIEMOTO MUPAY.

O6GopynoBanue: ¢dortorpadun OXpaHSIEMBIX pACTEHUHW W OIKUBOTHBIX KpacHoW KHUTH
Poccuiickoit ®denepannn, KpacHol KHUTH pernoHa.

ILnanupyemble pe3yJibTaThl
JInuHOCTHBIE pe3yJIbTaThI



®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
POrpaMM CPETHETO O0IIeT0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yabTaTOB OCBOCHHUS MPOTPaMMBI MO OMOJIOTHUU BBIIEICHBI
CICNYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOOIPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLHIMMU  CHUCTEME
Ouonorndyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
cnocooHoCmu cmasumy UENHA U CTPOUTH KU3HEHHBIC TIJIaHBbI.

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMbI 110 OMOJIOTUU JAOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIHUTATENbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIECHHOCTAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH W HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEN MO3WLIHMU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJda M CTaplIeMy IOKOJEHUIO, B3aUMHOIO
YBaOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJbTYpHOMY  HACICIUI0 H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepanun, MpUpOaE U OKPYKAIOLIEH cpelie.

JIn4HOCTHBIE Pe3y/IbTaThl OCBOCHUS Y4eOHOTo mnpeamera «buonorusy IOoKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXICHHUI, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
pacuIMpeHne >KM3HEHHOIO OIbITa M OMNbITA JEATEIbHOCTH B IMPOLECCE pealn3allid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOTr0 BOCITUTAHUS

Cc()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYAromerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0OsS3aHHOCTEH, YyBa)XKEHHME 3aKOHA H
MPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU yOEXKIECHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB NP 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAEPIKAHMUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHo#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

[EHHOCTHOE OTHOIICHHWE K NPUPOAHOMY HACIEAMI0 M TNaMSATHUKAM MPUPOIbI,
JIOCTI>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTUY, TOHUMAaHWS 3HAYCHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS [ICHHOCTEH CEeMEMHON U3HU B COOTBETCTBHM C TPAIUIUSIMH HapOJOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETHYECKOE OTHOUIEHHE K MUpPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3ICHCTBHS KUBOW IMPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH
KayecTBa TBOPUECKON JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peaun3alus 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBWJ WHAMBUAYAIHHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HHU JIOJICH;

OCO3HAHUE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJCHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIIbHOMN HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JeATETbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB M OLEHKH WX BO3MOXHBIX MOCJEICTBUN I OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUE TTI00aJIHbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelleHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOPETAEMbIE TIPU W3YYCHUH OWOJIOTUW 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHUEM (COONIOICHUE



IpaBUJI MOBENCHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MPEeIPUHIUMAEMbIX
JIEUCTBUN U MPEIOTBPAILATH UX;

HAJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHSA pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUMUAIBHOM MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON TMpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBU
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJOTUM KaK HayKdh, OCO3HaHWs €€ poiau B (opMUpOBaAHUHU
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHpEe KaKk O €JUHCTBE NPUPOJIBI, UeJIOBEKa M 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEW U pelIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBUIIM3AIMH: 00eCTeYeHUsI
HOBOT'O YpOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TTIO0AIBHBIX
HKOJIOTHUECKUX MPpoOsIeM U obecrieueHus Iepexoa K yCTOWYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTHYECKUX 3HAHWUU B LIEJSAX TMOBBIIMICHUS OO0IIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIbHOM
IPaMOTHOCTH 00yJaroumxcs, opMuUpyeMor Ipu U3y4eHUH OHOJIOTUY;

IIOHUMAHUE CYIIHOCTH METOJOB ITO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a U OOBSCHEHUS SIBICHUMN
OKpPY’KAIOIIET0 MHpa M NPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JAenaTb OOOCHOBAHHBIC
3aKJIIOYCHHsST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS Ji1 pelICHUS
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH N€ATENbHOCTH, TOTOBHOCTb OCYILECTBIATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IS TENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa3o0BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
NOTPEOHOCTAMH.

MeTtanpeaMeTHbie pe3yabTaThl
MertarnpeMeTHbIe Pe3yNbTaThl OCBOCHHUS Y4eOHOro mnpenmera «buonorus» BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXmpeIMeTHBIE) 00IeHaYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U cnen(UKy METOZOB IMO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHEe, HAOIIOJEHUE, U3MEPEHHUE, SKCICPUMEHT W JIPYTHE); YHHBEpCaIbHBIC
ydeOHble JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE



dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OOYJarouIuXxcs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTTHNHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHble ACWCTBUS B I03HABATEIbHOWH H
COIMAJIBHOM MPAKTHUKE.

B pesynprare wusydeHuss OHMOJOTMH Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS Y
oOyugatomierocss OyayT copmupoBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUSA,
KOMMYHHUKATHBHbIC YHUBEpPCAJIbHbIE YyueOHble JEHCTBHS, pETYISTHBHbIC YHHBEpPCAJIbHBIC
y4eOHbIE ISHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBl CPETHEro o0Imero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

OBiajeHne YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

HCIIOJIB30BaTh IIPpU OCBOCHUH 3HAaHUHU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA (aHanma,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaIMu, OOOOIICHMS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAaHABINBATH CBSI3U C APYTUMH ITOHITHSIMH ),

ONpeaAC/IsITb HCIU ACATCIBHOCTH, 3aJiaBasi MapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHITHS i OOBsSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOIB;

CTPOUThH JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, JIENAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

NPUMEHSITh CXEMHO-MOJICIIEHBIC CPEICTBA JJISl MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepHaIbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTL, OLICHUBATH COOTBCTCTBUC PC3YJIBTATOB ICJIAM,
OLICHUBAThL PUCKU HOCJ’IGI[CTBI/II\/'I ACATCIIbHOCTH,

KOODJMHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSAX PEaTbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3sBUBATh KPCATUBHOC MBIIIVICHUC ITPU PCIHICHUHA KU3HCHHBIX HpOGHGM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATENBCKON W MPOCKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspenieHus mpo0eM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB
PCHICHUA MPAKTUYCCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS;

HCIIOJI30BATh PAa3JIMYHBbIC BUAbI ACATCIBHOCTH IO IOJYYCHHWIO HOBOI'O 3HAHHA, CTO
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W MPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3JIaHUH YUEOHBIX M COIIMATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMU
IOHATHUAMHU U MCTOJaMHU,

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yM B 0Opa30BATECIbHOU ACATEIHHOCTH W
KU3HEHHBIX CUTYaIHsX;

BbIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3M U AKTyaJIU3UPOBAThL 3aJjady, BbIJABUTATH
TUIIOTE3y €€ PEIICHMs, HaXOAUThb apryMEHTBhl Ul J0Ka3aTelbCTBA CBOUX YTBEP)KICHHM,
3a7aBaTh [IapaMeTpbl U KPUTEPUU PELLICHHUS;



AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po)eCCHOHABHYIO CPENy;

YMETh TEPEHOCHTHh 3HAHUS B  T[IO3HABATEIbHYI0O H  TPAKTHUYECKYI0  0O0JacTH
KU3ZHEJEATEIILHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HbIX MPEIMETHBIX o0acTei;

BBIIBUTAaTh HOBBIE HJEH, MpeAjiaraTb OpUTHHAJIbHBIE MOJXOAbl U pELICHHs, CTaBUTH
pOoOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHH (TEKCTEe Y4eOHOro MmocoOus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (Gopm
MPEJICTABICHUS], KPUTUIECKH OIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUHNBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U 0TOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJTHEHHS YUEOHBIX 3a]1a4;

npHOOpeTaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OWOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKu, JTUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAa4eCTBE CpPENCTBA MpH paboTe C OHOIOTHYECKOM
uH(popMaIiel: MPUMEHITh XUMUYECKUE, (U3MUECKUE U MaTeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmysbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUThl MHGOpMAIUu, HHPOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHne yHHBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHM e CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCEeX cdepax )KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXKICHHS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajqadd, YYHUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacmo3HaBaTh HEBEepOAbHBIE CpeAcTBa OOIICHUS, MOHUMAaTh 3HAYCHHUE COLUATHHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PJIMKTHBIX CUTYAIMA, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
OPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHHUKY U B KOPPEKTHOU (hopme
(bopMyITHUPOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIIOIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHas eI TeJTbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaIbHOU palbOTHI MpH
pelieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
dhopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;



NPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOr0 y4aCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYHIECTBIISATh MO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYaLHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBnageHne yHMBepCAJTbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranu3anmus:

UCIIOJIb30BaTh OMOJIOTMYECKWE 3HAHUS MJs BBIABICHUS NpoOJieM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3aJadyd B O0O0pa30BaTENbHON JAESITEIHLHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHUs] MPOoOJIeMbl C YIETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CrocoOCTBOBaTh (HOPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIONB30BAaTh MPUEMBI pedieKcun
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

MPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

IIpenmeTHbIe pe3yJIbTaThI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHoro mpenmera «buomorus» Ha
yrayOoJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecredeHnue NpopuaIbHOTO 00yUeHUs 00yJarOIIHXCs
O6uonorun. OHM BKIIIOYAIOT: creuuduyeckue Ui OUONOTMM Hay4YHbIE 3HAHMS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlMM M IPeoOpa3OBaHUIO 3HAHUM, BHJIBI
NEeSITEIbHOCTH 10 TOJIYYCHHIO HOBBIX 3HAHMW M HMX NMPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX, a
TaK)K€ B PEAbHBIX )KM3HEHHBIX cUTyalusax. [IpenmeTHbie pe3ynbTaThl IPEACTABICHBI IO FO1aM
U3Yy4YECHUSI.



10 kiace

[IpenMerHbie pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buonorus» B 10 Knacce
JOJI’KHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOIBI U
pelIeHnn mMpodJIeM paroHATBHOTO MIPUPOIOTIONB30BaHUS, O BKIIAJIE POCCHICKUX U 3apyOEKHBIX
yUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroline
OMOJOTHYECKHEe TEPMHUHBI U TOHATHUA (PKU3Hb, KJIETKA, OpPraHU3M, METa0OoJu3M, TOMEOCTas,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U PAa3BUTHE),
Oumonoruueckne teopun (knerounas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencrBeHHocTn T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, PACHICTUICHUS, YHCTOTHI TaMeT, HE3aBUCUMOT0 HaclienoBanus ['. MeHpens,
TOMOJIOTUYECKUX PSAJOB B HacliencTBeHHOW u3meHunBocTH H. W. BaBuiopa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOIOTHYECKUX
WCCJICTIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0ICHIE, SKCIIEPHUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApPHUOT,
OJITHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHUCTEM OPraHOB PAaCTEHH, KHUBOTHBIX, Y€JIOBEKa,
MPOIIECCOB JKU3HEACATEILHOCTH, MPOTEKAIIINX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YenoBeKa, OMOJIOTHUECKUX MPOIIECCOB: OOMEHa BelecTB (MeTaboIn3M), IPEeBpalleHUs SHEPTUH,
OpoXxeHus, aBTOTPOGHOTO M TETepOTPO(HOr0 THIMOB NMUTaHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Me03a, FaMeToreHes3a, sMOpuoreHe3a, MoCTIMOPHUOHATILHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHAWBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJACHCTBHUS TEHOB, TE€TEPO3HCa,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (YHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U X (QPyHKUUAMHU, MEXKIY OpraHaMUd U CUCTEMaMHU OPTaHOB Y
pacTeHMid, JKUBOTHBIX W 4YENOBEKa M WX (YHKIUSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO ITUKIA U KU3HEHHBIX
IUKIOB OPraHuW3MOB, JTalaMd SMOPHUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
dbeHoTunom u pakTopamMu Cpeibl OOUTaHNS,

YMEHHE BBISIBISTh OTIUYHUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHUH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO 1
CUMBOJIMKY JJIsl OKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OWOJNIOTUYECKUE 3aJa4d, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXYy HCCIEIyeMbIMI OHOJOTUYECKUMH TIPOIlECCAMH W SIBICHHUSIMH, [I€1aTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U MpPaKTHYECKHe padoThl, cOON0aTh MpaBHia MpHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TMPOBEPSITh HUX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHBIE PE3YNIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYOIUYHO TPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(EPECHIIHSIX;



YMEHHE OLIEHMBATh JTHYECKHE AaCHEeKThl COBPEMEHHBIX MCCIICIOBAaHUN B 00JIacTu
OuoNoruu M MenuUUHBl (KJIOHHPOBAaHME, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIpPaBICHHOE
U3MEHEHHE TeHOMa U CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATH OCO3HAHHBINA BBIOOD Oynymiei npodeccHoHaIbHON AeATeIbHOCTH B
o0JyracTy OMOJIOTHH, METUIMHBI, ONOTEXHOJIOT UM, BETEPUHAPHH, CETHCKOTO XO3SHCTBA, MUIICBOM
NPOMBIIIJICHHOCTH, YIIyONATh TO3HABATENbHBIA HWHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur U MPOAOIDKEHHE OWOJIOTHYEeCKOTo 00pa3oBaHUS B
OpraHM3aLUsIX CpeTHero NPo(hecCHOHATBHOTO U BBICIIET0 00pa30BaHMSL.

11 knace

[IpenMerHbie pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
IPHUPOJBI U PEUICHUH JKOJIOTHYECKUX MPOOJIeM YelIOBEYECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
pPalMOHATILHOTO TPHUPOAOIONIB30BaHUA, U B (QOPMUPOBAHUU IIEHHOCTHOTO OTHOUICHHUS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOPAs BKIIOUACT OMPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWONOrMYeCKUX TEPMHUHOB W TOHATHH (BUA,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHas Teopus Y. JlapBuHa,
CHHTETHYeCKasi Teopusi sBosounu), yueHus (A. H. CeBeproBa — 0 myTsX M HampaBJICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JIubuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUIIOTE3bI (runoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMU HAy4YHOTO I[O3HAHUS, WCIOIb3YEeMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpPECHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPHU3HAKU: BUIOB, OMOTEOLIEHO30B, JKOCHUCTEM H
ounocepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3pHIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJTONATPUYECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JBIKYIIUX CHJI 3BOJIOLUN
Ha reHO(OH] MONYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepeloBaHuUs
HATPaBIICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TTOTOKA YHEPTHH B SKOCUCTEMAX

YMEHHE YyCTAaHABIMBATh B3aMMOCBSI3U MEXAY MPOIECCAMU D3BOIIONUHU, IBUKYIIHMH
CHJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC PU3HAKH )KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oburaHusi, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTCHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIUE apTYMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CUMBOIIMKY JUIsl JOKa3aTelIbCTBA POJICTBA OPTaHM3MOB PAa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHUs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBa,

YMEHHE peliaTh OWOJNIOTUYECKHE 3aJaud, BBISBISATh MPUYUHHO-CICICTBEHHBIC CBS3H
MEXIY HCCIEIyeMbIMI OHOJOTUYECKUMH TIPOIlECCAMH W SIBJICHHUSIMH, [I€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;



YMEHHUE BBINOJHATh JIAOOPAaTOPHBIE M MPAaKTUYECKUE PadOThl, cOOMI0ONaTh MpaBWia IpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys LeNb UCCIIeI0BaHMsl, aHATN3UPOBATh MTOJyYEHHbIE PE3YJIbTAThI U 1€1aTh BBIBOABI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, DKOJOTHU U
MeIuIuHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
NOJy4YECHHBIE PE3Y/IbTAThl HA YUEHUUECKUX KOH(PEPEHIHIX;

YMEHHUE OIICHMBATh TUIOTE3bl U TEOPUM O IMPOUCXOXKICHUU >JKHU3HHU, 4YelloBeKa U
YeJI0OBEUECKUX pac, O NMPUYMHAX, MOCIEICTBHIX M Croco0ax IMpeJoTBpalleHHs] I100aabHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYILIECTBISATh OCO3HAHHBIN BBIOOP Oynymieil npodeccroHalbHOM AeITeNbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, IPHUPOJOINOJB30BAHMS, MEIULUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO34HCTBAa, MUIIEBOM MPOMBIIUICHHOCTH, YIIyOIaTh
NIO3HABATENbHBI WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLICH
npodeccun M TMPOJODKEHUE OHOJIOrMYeckoro oOpa3oBaHMA B OpPraHMU3ALUAX CPEIHErO
po)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUSI.

TeMaTHuyeckoe NIAHMPOBaHUE

10 kaacce
Ne HanmeHnoBaHMe pa3ieiioB U KosaunuyecTBo yacos JIEKTPOHHBIE
n/m | TeM MPOrpaMMbl Kontpo IpakTuy (undposbie)
Bcero | JbHBIE ecKHe o0pa3oBaTe/IbHbIE
padoTsI padoTsI pecypchbl
1 buosorus kak Hayka 1
2 JKuBBIC CHCTEMEBI B X 2
M3y4eHue
3 buonorus kineTku 2 0.5
4 Xumuyeckas OpraHu3arus 10 1
KJICTKH
5 Crtpoenue u QyHKIUHA KICTKH 8 2
OOMeH BelecTB 1
6 MpEBpAICHUE YSHEPTUHU B 9 1
KJICTKE
7 HaCJ'IeI[CTBeHHafI nHpopManus 9 05
1 peanmu3anus e€ B KIETKe
8 JKW3HEHHBIN UK KIETKH 6 1
9 Crtpoenue u GyHKIUA 17 15
OpPraHHU3MOB
10 PazmHoxeHue 1 pa3BuUTHE 8 15
OpPraHHU3MOB
['eneruka — Hayka o
11 HAaCJICACTBEHHOCTH 1 2 0.5
W3MEHYMBOCTH OPTaHN3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJCTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
W3MEHYUBOCTH
14 I'eHeTnka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1




Bbuorexuonorusa u

16 4
CUHTETHYECKasl OMOJIOTHUS
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB 102 13
I10 TTPOTPAMME
11 kaace
Ne HaumeHoBaHue pa3iesioB KoJuunyecTBo 4acoB DJIeKTPOHHbIE
n/m | TeM MPorpamMmbl Kontpo INpakruue | (UHppoBHIEL)
Bcero JBbHBIE CKHue 06pa303aTeanble
padoThI padoThI pecypcol
3apoKICHUE U Pa3BUTHE
1 SBOJIFOIIMOHHBIX 4
MpeJiCTaBIeHU B OMOJIOTUHI
2 MuKpo3BOIIONUS U €€ 14 2
pe3yabTaThl
3 MakposBostonus u eé 6
pe3yabTaThl
4 [Ipoucxoxaenve u pa3BUTHE 15 15
KU3HU Ha 3emMJie
5 [Ipoucxoxaenue yenoBeka — 10 1
AHTPOIIOTeHE3
DKOJIOTUsI — HayKa O
B3aMMOOTHOILIEHHUSX
6 OpraHU3MOB U 3 0.5
HaJIOpPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cperon
7 OpraHu3Mmsl U cpefia 0OOuTaHHS 9 1.5
8 DKoJ0Trus BUAOB U NOMYJISIIHUN 9 0.5
9 DKOJIOTHUSl COOOIIECTB. 12 05
DKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rmodanpHas 5
9KOCHUCTEMA
11 YenoBek 1 OKpyKaromas 6
cpena
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB 102 3 7,5

I10 ITPOTPAMME
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