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CopepxaHue IpPOrpaMMBbl, BBIACIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHas Hayka. Kpatkas wictopusi pa3BUTHSI OMOJIOTHH.
Buonornueckue Hayku M u3ydaemMble UMH TpobOiembl. DyHIaMeHTalbHBIC, NPUKIATHBIC H
MIOVMCKOBBIC HAYYHBIE UCCIICAOBAHMS B OMOJIOTHH.

3HavyeHHe OWOJIOTMH B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cesa3annbie ¢ 6nonorueil. 3HaueHue OMOIOTUHU B MPAKTUUYECKON ACSITENFHOCTH
YEJI0BEKA: MEUIIMHE, CENbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBL.

JdemoncTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseii, .
Mengens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnunpl U cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HaykaMm», «Cucrema OMOJIOTrHYEeCKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3YUYeHHE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHust ononoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IJUCKPETHOCTb W LEJOCTHOCTb, CIIO)KHOCTh U  YIHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTraHM3alUs, CaMOBOCIIPOM3BEICHUE, Pa3apakMMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3allyd KUBBIX CHUCTEM: MOJICKYJIAPHBIM, KIETOYHBIM, TKAaHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUJOBOM, KOCHCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uoctepnsiii. [lponeccsl, npoucxoasmuye B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuznp kak dopma cymecTBoBaHusl MaTepud. Hayku, u3yvaromiye >KuBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3allu.

Nsyuenne xuBbIX cucteM. Metoasl Ouonmornueckoir Hayku. HaOmionmeHue, maMepeHue,
SKCHEPUMEHT, CHUCTEMAaTH3auus, MeTaaHanu3. [loHsTMe O 3aBUCMMOM UM HE3aBHCHUMOMU
nepemeHHoi. IlmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. Hynesas
runore3a. [lousTue BEIOOPKU U €€ JOCTOBEPHOCTh. Pa3opoc B Omoiorndeckux naHHbIX. OleHka
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3yibTaToB. [IpHuMHbBI HCKa)KEHUS pe3ysbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HW», «DBHOJOTHUYECKHE CHUCTEMBD»,
«CBoiicTBa KUBOW MaTepum», «YpOBHU OpPraHU3alUU KUBOM MPUPOAbD, «CTpOEHNE )KUBOTHOM
KJIETKW», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB Y€JIOBEYECKOI0 OpraHu3Ma», «bruoreoneHosy,
«buocdepar, «Metoabl U3ydeHHUS KUBOU MIPUPOIBI.

O6opynoBanue: 1abopaTtopHoe 000pyAOBaHUE AJisl MPOBEACHUS HAOIIOACHUI, U3MEPEHHH,
HKCIEPUMEHTOB.

IIpakTHyeckasa padora «licnonp3oBaHuE pa3iIMYHBIX METOAOB NPU H3YyUEHUU KUBBIX
CHUCTEM.

Tema 3. buosorust KjieTku



Krnerka — cTpykTypHO-(pyHKIIMOHAIbHAS €AMHMILIA KUBOro. McTopus OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. IIneitnen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM TEOpHUH.

MeToapl MOJEKYJISPHOM M KJIETOYHOW OHMOJOTMH: MHUKPOCKOMHMS, Xpomarorpadus,
IeKTpodope3, METOA MEYCHBIX aTOMOB, audGdepeHIHnanTbHoe  EeHTPU(YTHPOBAHHE,
KyJIbTUBHUPOBaHUE KJIETOK. M3y ueHue (DUKCUPOBAHHBIX KAemoK. DNEKTPOHHAasT MUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicusnennoe) usydeHue Kiemox.

JdemoHcTpauuu

[optpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmumpr 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpPOCKOM», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOIIHI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX, >KUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

IIpakTuueckass padora «l3ydeHrne METOMOB KJIETOUYHOH Omosorum (Xpomatorpadmusi,
anekTpodopes, auddepennnanbHoe neHTpudyruponanue, [ILP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHl. Boaa u €€ ponb
KAK pacTBOPUTENS, pEareHTra, ydacThe B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETrYJIALNH.
MuHepansHbIe BELIECTBA KIETKH, UX OWOIOTHYecKas poib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenmkoBoW Mosekynbl. I[lepBudnas ctpykrypa Oenka, TenTHaHAs
cBs3b. BTOpuyHas, TpeTwuHas, deTBepTUYHas CTPYKTypbl. JleHaTtyparus. CBoilcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornyeckue GyHKINN 0enKoB. /IpuoHul.

VYrneBoasl. MoHOCAaxapuabl, AUCAXaPHIbL, OJIMTOCaXapH bl U onucaxapu sl OOImuni ian
CTpOEHUs U (PU3MKO-XUMHUUECKHE CBOMCTBA yIiIeBOAOB. bronornueckue QyHKIMH yriIeBOa0B.

Jlummasl.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — mummmos.
Tpurnunepuasl, Gochoaumuabl, BOCKH, cTepousibl. buomornueckue gpynkiuu nmunuaoB. Oomuye
CBOICTBa OHMONOTMYECKMX MEMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. [JHK n PHK. Ctpoenue HyxienHoBbIX kuciaoT. HykneoTuasl.
[Tpuniun komrmementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crimpaiib.
Mectonaxoxaenue u 6uonorunueckue pynkunu JJHK. Buast PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mojiekysie AT®. buonornueckue
¢yakmuun  AT®. BoccraHOBIEHHBIE TIEPEHOCUMKH, WX (QYHKIMA B KIETKe. /[[pyeue
HYKAeo3uompugocgamol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxku,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast OWONIOTHS: OMOXMMHYECKHEe W OMO(pU3MYECKHUE HMCCICIOBAHHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Moodenuposanue cmpykmypvl U  @QyHKYui
buomonexyn u ux Komniekcos. Komnvromepruiti OU3atin u opeanuyecKuii CuHme3 OUOMONIEKY U Ux
HEeNpUpoOOHbIX AHANO208.

JdemoHcTpaunu

Hoprperst: JI. [onunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKHMBOW MPUPOAEY,
«PacnpeneneHue XUMAYECKUX JIEMEHTOB B )KUBOU IIPUPOAEY.



Tabmunel u cxembl: «llepuonnyeckas Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJIBD», «BemectBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJIEKYJbl OelKay,
«CTpyKTypbl OenKoBOW MoOJNEKynb», «CTpoeHHEe MOJIEKYT YriieBoAoB», «CTpoeHHe MOJEeKYIl
aununoBy, «HykiienHoBble KUCIOTHY, «CTpoeHHe MOIEKYIbl ATD».

O6opyioBaHue: XUMUYeCKas Iocy1a U 000py10BaHUE.

JladopaTropnasi pabora «OOHapykeHHE OCITKOB C MTOMOIIbIO KAYE€CTBEHHBIX PEaAKITHIN).

Jla6opaTopnas pa6ora «lccnenoBanne HyKIEMHOBBIX KUCIOT, BBIICICHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema S. Ctpoenue u GQyHKIMH KICTKH

Tunsl KIETOK: 3yKapuoTHUeckas M Mpokapuotuyeckas. CTpyKTypHO-(GYHKIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CrpoeHre TmpOKapUOTHYECKON KIeTKW. KieTouHas cTeHka OakTepwii ©  apXeil.
Oco0OeHHOCTH CTPOEHUs TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

CrtpoeHre u QpyHKIMOHHUPOBAHUE DYKapUOTHUYECKOH KieTku. [lna3marnueckas memOpaHa
(mnazmanemma). CrpykTypa [jia3MaTudeckoid MeMmOpaHbl. TpaHCHOPT BeWIECTB 4epe3
IUTa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuraemocts MemOpanbl. PaGota
HATPUK-KaJIMEeBOT0 Hacoca. DHIOIUTO3: MUHOIMTO3, (haronnTo3. Jk3ounTo3. Kinerounas creHka.
CrpykTypa v QyHKINUU KIETOYHOU CTEHKH pacTEHUH, rprOOB.

Huromna3zma. Ilutozonb. Ilutockener. JIBmwkeHue uuToruiazMbl. OpraHoujbsl KIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJIETKU: dHAomIasMaTudeckas ceth (DIIC), anmapar I'onbmkw,
JU30COMBI, UX CTpoeHHe U (yHKUUHU. B3anMOCBsS3b OJHOMEMOpPAaHHBIX OPraHOWIOB KIIETKH.
CrpoeHue TrpaHyJSIpHOTO peTHKyiIyMa. Mexanusm nanpasnenus 6enxkos ¢ OIIIC. Cunres
pactBopuMbIx  OenkoB. CuHTE3  KiIeTOuHBIXx  MeMmOpaH. ['maakwii  (arpaHyssIpHBIN)
SHIIOTIa3MaTHYeCKUi peTukyiyMm. CexperopHas (GyHKOus anmapara [omsmku. Moougurkayus
benxos 6 annapame I onvooicu. Copmuposxa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbdbuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIUM  MUTOXOHApUA U miacTuld. [lepBUuYHbIE, BTOPHUYHBIE M CIOKHBIE TUIACTHIbBI
(OTOCUHTE3UPYIONUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIGUKOILIACTHI  BBICIIUX
pacTeHuN.

HememOpannbie opraHouas! kieTkd CTtpoeHue M (QyHKIHMH HEMEMOpPAHHBIX OpPraHOWIOB
KiIeTku. PubGocombl.  [lpomescymounvie ¢uramenmor. MukpoduiaMeHTbl. AKmMuHoBvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbLULEYHbIX KIemoK.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHue H JABWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTpy0Ooukn nuToriasmel. LieHTprons. benku, accoyuupogannvie ¢ MUKpoOQuiameHmamu u
muxpompyboukamu. MomopHvle 6enxu.

Anpo. OGonouka siApa, XPOMATHH, KApUOILIA3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUH.
Snepublii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. benrku XpoMmaThHa — TUCTOHBL. J[unamuka sdepHou
060n104KU 8 Mumose. SoepHulil mpancnopm.

Knetounsie  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEpPUCTUKA  KIETOK  DYKapUOT
(pacTUTEeNnbHOM, KUBOTHOM, TPUOHOI).

JdemoHncTpauuu



Hoptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmumpr 1 cxembl: «CTpoeHHE SyKapUOTHYECKOW KIETKW», «CTpOEHHE >KHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHOH KieTkn», «CTpoeHne MUTOXOHIIPUNY», «Sapo», «CtpoeHue
NPOKAPUOTUYECKON KIETKI.

OO6opyoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX, XKHUBOTHBIX
KJIETOK, MUKpOTpenaparsl 0aKTepuaibHbIX KIETOK.

Jla6opaTopnasi pa6oTa «/3ydeHne CTpOeHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopnas padota «/ccnenoBaHue mia3MoiM3a U JAEMIa3MOJIM3a B PACTUTENBHBIX
KIIETKaX».

IIpakTHyeckas padora «/I3ydeHne ABMKEHUS IUTOIMIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHue JHEPTUU B KJIeTKe

AccuMWIAIMS U TUCCUMWIISILMSL — JBE CTOPOHBI MeTaboin3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(DHBIN U reTepoTpodHBII. YUacTrue KUCI0poaa B OOMEHHBIX Ipolieccax. JHEPreTUIECKOoe
obecrnieyenue kieTku: npespaiieHne AT B oOMeHHBIX mporeccax. DepMEeHTATUBHBIN XapaKTep
peaxiuii kineroyHoro Merabonuzma. @epMeHThI, UX CTPOCHUE, CBOWCTBA U MEXaHU3M JICHCTBUSI.
KodepmenTsl. OTinuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EpMEHTAaTHUBHBIX peaKUMid OT pa3IudHbIX
bakTopoB.

[lepBuuHBI CHHTE3 OpPraHMYECKMX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcuzenHvlll  homocunmesz 'y oOakmepuu. Ceemocoouparowue nueMeHmvl U HUSMEHNb]
peaxkyuonHoz2o yenmpa. Ponp xjmopormnactoB B mporecce porocunTeza. CBeToBass U TEMHOBAs
da3el. Pomoovixanue, Cs., Cs u CAM-munvr pomocunmesa. IpogyKTUBHOCTb (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HHUTPH(PHULIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl 6poxkenus. [IpoaykTel OposkeHUsI U MX HCIOIb30BaHHE
YeloBeKOM. AHa’pOOHBIE MHMKPOOPraHM3MBI KaK OOBEKThI OMOTEXHOJIOTUH U BO30YIUTENN
00J1e3HEH.

AdpoOHBIE OpraHW3MBI. JTambl YHEPTeTHYIECKOro oOMeHa. [loNroTOBHUTENBHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE paCUIEINIEHUE TIIOKO3bI.

buonorudeckoe okuciaeHue, WM KIETOYHOE AbIXxaHue. Poiab MUTOXOHIIpHI B mpolieccax
Ouonornyeckoro okucieHus. Lluknmueckue peakunu. OkxucauTenbHoe (GochopuIrpoBaHUe.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmaszwvl. IlpeumymectBa a’dpoOHOro TMyTH OOMEHa BEIIECTB Iepel] aHA3POOHBIM.
O heKkTUBHOCTH FHEPreTHUECKOro 0OMeHa.

JdemoHcTpauuu

Hoprpetsr: k. puctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmunel 1 cxembl: «DoTtocuHTE3», «OHepreTuueckud oOmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opyioBaHMEe: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas paGora «/I3yueHune kaTaIUTUUECKON aKTUBHOCTH (PEPMEHTOB (Ha puMepe
aMUJIa3bl WIKM KaTanas3bl)y.



JlaGopaTopnass pa6ora «V3yueHue (QEpPMEHTATUBHOTO pACHICIUICHUS TIEPOKCHIA
BOZIOPO/IA B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKaX).

Jla6opaTopnas padora «CpaBHeHue NporieccoB (POTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6oTa «CpaBHEHHE MPOIIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. Hacnencreennasi uHopManus U peajau3anus eé B KiIeTKe

Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLHUAX MATPUYHOTO
cuHTe3a. Peanmzanus HacnencTBEHHOW wHHpoOpMaluu. [ eHeTHYecKwil KOJ, ero CBOWCTBA.
Tpanckpunuus — Matpuunblid cuHTe3 PHK. ITpuHIMIBI TpaHCKPUNIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHbix PHK B OuocunTese Genka. YciaoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B GrocuHTe3e OemKa.

Coepemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHu3anus reHoMa y NpOKapuoT U
9yKapuoT. Perymnsnus akTuBHOCTH T€HOB y TTpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pecynayuu
pabomul eenos. Perynsaiys oOMEHHBIX MpoIieccoB B KiieTke. KiieTounslii romeocTas.

Bupycsl — HekneTouHnble (GOpMBbI KU3HU U OOJMraTHble mapa3uTbl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooeparcawux supycos, baxmepuogazos. Obpamuas mpancKkpunyus, peeepmasd,
unmezpasa.

BupycHble 3a0051eBaHus yenoBeka, )KuBoTHbIX, pacteHuil. CIINJL, COVID-19, connanbHeie
U MEIULUHCKHUE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JdemoncTpauuu

[Toptpetsi: H. K. Konbnos, /1. . iBanoBckuii.

Tabmuner u  cxembl: «buocuntes Oenka», «l'eHetuueckuii kom», «Bupycs»,
«baxTrepuodarm.

IIpakTHyeckas padora «Co3gaHue MOAEIN BUPYCa.

Tema 8. ’/KuzHeHHbI HUKJ KJIETKHU

Knetounslii 1uki, ero mepuoisl U perymsuus. MHrepdaza u murto3. OcoOeHHOCTH
MpoIeccoB, MpoTekaronux B uHTepdaze. [logroroBka kinetku K aeneHuto. [IpecunTeTnueckuii
(MOCTMUTOTUYECKHIT), CUHTETUUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) MEPUOJbI
uHTepdha3bl.

Marpuunsiii  cunte3 JHK — pemnukaums. [punnuner  perummkanuun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPALIEIbHOCTh. MexaHU3M
permukanuu JJIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl 1 TenoMepasa. XpoOMOCOMHBIHN
Ha0Op KJIETKH — KapHOTHUIL. JIMTUIOWIHBIN U TaruIOMIHBIA HaOOpBl XpOMOCOM. ['OMOJIOTHYHBIS
XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Jenenne xietkn — mMuro3. CTaguum MHUTO3a U NPOMUCXOIALIME B HUX IpoLecchl. THIIBI
mMuTo3a. Kaproknnes u nuTokuHes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsuuss MutoTHyeckoro nukia kietkd. [Iporpammupyemasi kiaetodyHas rudenb —
aronTo3.



Knerounoe siapo, XpoMOCOMBI, (yHKIMOHATIbHAS TEHOMUKA. Mexanusmol npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemkay — buoungpopmamuieckue
Mooenu QYHKYUOHUPOBAHUSA KILeMKU.

JdemoHcTpaunu

Tabmuupl U cxembl: «KU3HEHHBIM UK KIETKH», «MuT03», «CTpOCHHE XPOMOCOM),
«Penmnmukamms [JHK».

OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHKpompenapaTsl: «MUTO3 B KIETKax KOpeIIka
JTyKay.

JlabopaTropHnasi padora «3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTopnasi padora «HaOmonenne MuTo3a B KJIETKaX KOHYMKA KOpemnika Jyka (Ha
TOTOBBIX MUKpPOIIpenapaTax).

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonmorndeckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJIOHHAJBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEJCATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHBIE IPUOBI, OTHOKIECTOYHbIE BOJOPOCIH, IpyTrue NpoTUCThl. KoloHuanbHbie
OpraHU3MBI.

B3anmocBs3b yacTeid MHOTOKJIETOYHOTO OpraHu3ma. TkaHH, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Txkanu pacreHuwil. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOASIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHMSI, PYHKIMH U pacHOIOKEHUs
TKaHEW B OpraHax pacTEeHHII.

TkaHM )KMBOTHBIX U Y€JIOBEKA. TUIIbI )KUBOTHBIX TKAHEW: SMUTENINANIbHAS, COEAUHUTEIbHAS,
MblIlIeyHasi, HepBHas. OCOOEHHOCTH CTPOCHHMsS, (PYHKLUUH U PACIOJIOKEHHUS TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoB M CUCTEM OPIaHOB.

Omnopa Tena oprann3moB. Kapkac pactenuii. CkeneTbl 0JHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHYTpeHHMH ckeneT. CTpOEHHE U TUIIBI COEUHEHUS KOCTEH.

JIBmokeHHE OpraHW3MOB. JIBMKEHHE OJHOKJICTOYHBIX OPTraHW3MOB: aMmEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J[I[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPOMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkenetHbie
MBIIIIBI U UX paboTa.

[Iutanue opranuszmos. [lornoieHne BoAbl, YIIEKUCIOrO Ta3a U MUHEPAJIbHBIX BEIIECTB
pacrenusamu. [IutaHue >XKMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAapPEHUE.
[IutaHre MO3BOHOYHBIX MXUBOTHBIX. OTHENbl MULIEBAPUTENBHOIO TpakTa. llumeBaputenbHble
xenessl. [InimeBapuTenbHas cuctema yenoBeka.

Jpixanue oprann3moB. [Ipixanue pactenuil. J{prxanue ®uBOTHBIX. [uddy3us razos depes
MOBEpXHOCTh KJeTKU. KoxkHoe npixaHue. J[prxarenbHas MOBEpXHOCTh. XKabGepHoe M JEroyHoe
JIbIXaHue. JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOKHEHHE
CTpOEHMS JETKMX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cuUcTEMa 4YesloBeKa. MexaHU3M
BEHTHJISIIIMH JIETKUX Y TITUI] 1 MIICKONUTAIONMMX. Perynsmust npixanus. JpixaTeabHble 00bEMBI.

TpaHcOpT BEMIECTB y OPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema u e€ opranbl. KpoBeHOCHas ccTemMa Mo3BOHOYHBIX
KHUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOparieHwHs.



OBOJIIOIMOHHBIE YCJIOKHEHHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX JKHBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Beigenenne y opraHusmoB. Beinenenue y pacreHuil. BblieneHne 'y  JKMBOTHBIX.
CoxparutenbHble Bakyosu. Oprausl BblieneHus. OUiabTpalys, CeKperus 1 00paTHOe BCachIBaHHUE
KaKk MEXaHW3MBl pPa0OThl OpPraHOB BhIIENEHUS. CBS3b IOJIOCTH Tella C KPOBEHOCHOW H
BBIICTIUTEIIHOM cHUcTeMaMu. BblelleHne y NO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukm.
Crpoenue u GpyHkunoHupoBaHue HeppoHa. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHiu3MoB. 3allIuTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OaKTEepHid U LIUCTHI
npocTeimux. 3amuTa y MHOTOKIETOYHBIX pacTeHuil. Kytukyna. CpencrBa macCMBHOM U
XUMHUYECKOH 3aIUTEl. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX TPOM3BOAHBIE. 3allUTa OPraHU3Ma
or Oomne3neil. VMMMmyHHas cucrtemMa denoBeka. KIETOWYHBII M TyMOpalbHBIA HMMMYHHTET.
Bpoxnéuuelii u  mpuOOpeTEHHBIM  cnenuUYecKuii HMMMYHHTET. Teopusi KIOHAJIbHO-
cenexktuBHOro ummynurera (I1. Dpaux, ®@. M. bepner, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOr0 MMMYHHTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumocTe M peryisuus y OpraHu3MoB. Pa3gpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisnus y pacTeHuM. POCTOBBIE BelecTBa M HMX
3HA4YCHHUE.

HepBHas cucrema u pediexropHas peryisuus y >KMBOTHbIX. HepBHas cuctema u eé
OTJENbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XUBOTHBIX. OTxessl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pednexc um pednekropnas nyra. besycnoBHble u
YCIIOBHBIC PE(IICKCHI.

['ymopanbHasi peryisanuss W SHIOKPHUHHAs CUCTEMa JKUBOTHBIX M uyesoBeka. JKenessl
OHIOKPUHHOM CHCTEMBI M MX TIOPMOHBI. JlelicTBUE T'OpMOHOB. B3auMOCBA3bp HEpPBHOU U
SHJIOKpPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemoHncTpauuu

[Toptper: W. I1. [1aBnos..

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepum», «llIpocreiimme», «OpraHbl LIBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHHe HaceKoMbIX», «TKaHU pacTeHuil»,
«KopueBwie cuctembr»y, «Ctpoenme cTednss», «CTpoeHHE IHMCTOBOM IUIACTUHKM», «TkaHuU
KUBOTHBIX», «Ckener 4yenoBeka», «[IumeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/pixatenbHas cucrema», «HepBHas cucrema», «Koxa», «MpllleuyHas cucremay,
«BpinenurensHas cucrema», «OHIOKpUHHAs cucTeMa», «CTpoeHHne MbIILby, «MMyHUTET,
«Kumeunononocrusle», «Cxema nutaHus pacTeHUW», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoenue runips», «CTpoeHHE IUIaHApuW», «BHyTpeHHEEe CTpOEHHE N0XKIEBOrO
yepBsi», «HepBHas cucrema poid», «HepBhas cucrema narymku», «HepBHas cucrema
npecMbIKaomuxcs», «HepBHag cucrema nruny», «HepBHas cucreMa MIIEKONUTAOIINXY,
«HepBHas cucreMa yenoBekay, «Pediexcy.

OO6opynoBaHKe: CBETOBOW MHUKPOCKOI, MHKpONpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, UTJIOKOXKUX, KUBBIE
IK3EMIUIAPBl KOMHATHBIX PacTeHUil, repOapruu pacTeHUH pa3HBIX OTIEIIOB, BIAXKHBIE MPEMapaThl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIMN OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
000opy10BaHuUE JUIsl IEMOHCTPALIMM IOYBEHHOTO U BO3YILITHOTO MUTAHUS PACTEHUH, pacIlenIeHUs
Kpaxmaisia 1 O0eJKOB ToJ AeicTBUEM (PEPMEHTOB, 000PYAOBAaHHE JAJIs JEMOHCTPAIMK OMBITOB IO



U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHHW3Ma JIbIXaTEeNbHBIX JBWKEHUH, MOJeNu
TOJIOBHOTO MO3Ta PAa3JIMYHbIX JKUBOTHBIX.

JlabopaTropHasi padora «/3yueHue TKaHEell pacTeHUID.

JlabopaTopHas padora «/3yueHne TKaHEel )KMBOTHBIX).

JlabopaTopnas pabdota «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOeHNe U pa3BUTHE OPTaHU3MOB

®opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrofioe (BKItoYasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecII0I0ro pa3sMHOKEHUS: TTOYKOBAHUE, CIIOPYJIIAIHMS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. I[lonoBbie kieTku, win rametsl. Meio3. Craguun Meiosa.
IToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buonornueckuii cMpICi Meio3a U MOJIOBOTO
npoiecca. Melo3 U ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3sutue. ['amerorenes y xuBOTHBIX. [1ooBbIE jxene3sl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHes u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHEe M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIIIOAOTBOPEHUS:
Hapy’kKHOe€, BHyTpeHHee. [lapTeHorenes.

WNnpuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3moB. Mopghozenes — o0na u3z 2nasnvix npobem amopuonocuu. Konyenyus mopgoeernos u
mooenu mopgocenesa. Ctaguu >MOpHOreHe3a )KUBOTHBIX (Ha mpuMepe Jiarymku). Jpooienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bracmyna, munovi
onacmyn. OCOOEHHOCTH IPOOJICHUS MIIEKOMHUTAIOIMIUX. 3apOJIbINIEBEIC JTHUCTKH (TACTPYIISIIHS).
3aknagka OpPraHoB W TKaHEW M3 3apoABbIIIEBBIX JHMCTKOB. B3anMHOe BiIMsHUE dYacTel
Pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MH Ty KNS ). 3aK/Ia[IKa TJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUyecKuX B3aUMOJICHCTBUI reHoB. BrnusHue Ha SMOpUOHAILHOE pa3BUTHE
pa3nuyHbIX (PAKTOPOB OKPYKAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. IlocTamOpuonaneHblii mepuon. Ilpsimoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO U HEMPSIMOTO PAa3BUTHSA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta >XUBOTHBIX. akTOpbl pPETyIsIMUU POCTAa KUBOTHBIX U yenoBeka. Craauu
NOCTAMOPHOHANIBHOTO PA3BUTUSL y >KUBOTHBIX M YesioBeKa. [lepHoabl OHTOreHE3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHE TTPOLIECCHI.

Pa3zmuoxenue u pazsutue pacteHuil. ['lameroput u ciopodur. Meio3 B )KH3HEHHOM ITHKJIIE
pactenuii. OOpa3oBaHue CIop B mporiecce Meiiosa. ['amerorenes y pacrenuit. Omino10TBOpEeHUE U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. [[BOITHOE OIUIOAOTBOPEHHE Yy ILBETKOBBIX PACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl PETyJISIUU OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemMoHcTpauuu

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

Tabnunsl u cxembl: «BereraTuBHOoe pa3MHOKeHUE», « THUIIBI GECIOIOr0 pa3MHOKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOKeHHe »JBIUIeHBI», «Pa3MHOXEHHE TuApb,
«Meio3», «Xpomocomely, «['amerorenes», «CTpoeHHE SWLEKIETKH M CIIEPMATO30UIa,
«OCHOBHBIE CTaiuu OHTOreHe3ay, «[Ipsmoe u HenpsAMoe pazBuTue», «Pa3BuTHe MalicKOro xKykKay,
«Pa3Butne capanun», «Pa3Butme mArymkw», «J/[BOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX
pacteHuit», «CTpoeHHne ceMsiH OJHOAOJBHBIX U JABYAOJBHBIX PACTCHUN», «KU3HEHHBIN LMK
MOPCKOM KamycTbl», «JKM3HEHHBIN LUK MXa», <« KU3HEHHBIN [IUKJI TATIOPOTHUKAY, < KU3HEHHBIN
LIUKJI COCHBD».



O6opyioBaHuEe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEpMaTO30U/I0B,
Mozenb «L{UKII pa3BUTHS JISATYIIKIAY.

Jlaboparopnass pabGora «l3yueHue CTpOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuueckass padora «BrlsiBIeHHEe NMPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
JKUBOTHBIX».

JlaboparopHasi padora «CTpoeHHEe OpraHOB Pa3MHOMXEHUS BBICHIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U M3MEHYUBOCTH OPraHM3MOB

Wcropus craHoBieHNs M pa3BUTUS T€HETUKHU Kak Hayku. Pabotsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posb oTedecTBeHHBIX YuéHBIX B pazButun reHeTuku. Pa6ots! H. K. Koneiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHITHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJjlIeIbHbIE
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, JIOMHUHAHTHBIH W PELECCUBHBIA MPU3HAK, TOMO3WUIOTA,
reTepo3uroTa, 4ucras JUHUS, THOPUAbI, TeHOTUN, ¢eHoTturn. OCHOBHBIE METOJIbl TE€HETHKU:
rHOPUIOTIOTHUECKUH, IUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETHUECKUH.

JdemoHncTpauuu

[Toptpetsi: I'. Menaens, I'. ge @pu3, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl 1 cxembl: «MeTobl TEHETHKI», « CXeMbI CKPEIIUBAHUS.

JlaGopaTopHasi pa6oTa «/lpo3odmia kKak 00bEKT FreHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHaens — 3akoH eIMHO00pa3us rTuOprI0B
nepBoro nokosieHus. I[Ipasuno noMuHupoBanus. Bropoi 3akoH MeHens — 3aK0H pacIleIIeHus
NpU3HaKoB. lluTomoruyeckue OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHUsS. [HmoTe3a YMCTOTHI

ramer.
Ananusupyromiee  ckpemmuBaHue.  [I[pOMEXyTOUHBIM  XapakTep  HAcJeJIOBaHUA.
Pacuiennenne npu3HakoB NpH HETIOJIHOM IOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. LuToI0rnuecke OCHOBBI AUTHOPUIHOIO CKPEIIMBAHMS.

CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuemnyieHHOe HaclieJJoBaHUE
TE€HOB, HAPYUIEHUE CLEIUICHUS MEXI1y TeHaMu. XpOMOCOMHAsi TEOpHUsl HaCJIEACTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIM MEXaHM3M ONPEIENIECHUs Moia. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M TreTeporaMeTHbIM IMOJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HacnenoBanne npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

'enotun kak wenoctHass cucrtema. llneiloTponusi — MHOKECTBEHHOE JEHCTBHUE TEHA.
MHoxecTBEeHHbIN ajuienu3M. B3auMopeicTBue HeasienbHbIX TI'eHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepust.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKxke
(bU3MONOrMYECKUX MPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX (QyHKIUN. ['eHeTHYecKne MexaHu3Mbl
CUMOHOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBHUS «XO3SIMH — MAPa3UT» U «XO35UH — MUKPOOHOMY.
I'eHeTnueckne acmeKThl KOHTPOJIS M U3MEHEHHs HACIIEICTBEHHOW MH(OPMAIMH B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmunel u cxembl: «llepBblil u BTOpo# 3akoHbl Menaens», « Tpetuiil 3akoH Menaens»,
«Ananusupymoniee ckpemupanne», «Henmonnoe nomuanpoBanne», « ClieriieHHOE HACIIEIOBAaHNE
MPU3HAKOB Y Apo3ohuib», «I'eneTuka monay, «Kapuorun yenoekay, «Kapuotun Apo30Quiibn,
«Kapuotun nrutibl», « MHOXKECTBEHHBIN ajuieTu3m», «B3anumoielicTBre reHOBY.

Ob6opynoBaHue: MOJENb ISl JEMOHCTPAIMKA 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] M PACIICIVIEHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJEeA0BaHUs NMPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMH CLUEIJIEHHOTO HACIEIOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «l3yueHHe pe3yiIbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas paGora «l3ydeHue pe3yabTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

B3auMmogeiictBue reHotuna u cpeasl npu dopmupoBaHun (peHotumna. M3MEHIMBOCTH
npu3HakoB. KauyecTBeHHbIE W KOJMYECTBEHHbIE NPHU3HAKK. Buasl HM3MEHYUMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHASI.

MomudukarionHass ©3MEHIUBOCTh. Poyib cpensl B popmupoBaHUN MOAU(DHUKAITMOHHOMN
n3MeHunBoCcTH. Hopma peakiuu mpusHaka. BapuarmonHslid psa v BapuanvoHHas kpuBas (B.
Horanucen). CpoiicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

T'enoTunnueckas u3MeH4YUBOCThL. CBOWHCTBA TI'€HOTUIIMYECKOM W3MEHYMBOCTH. BUIbI
TCHOTUITUIECKOW N3MEHYMBOCTH: KOMOMHATHBHASI, My TaIllHOHHASI.

KoMOuHaTuBHas M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYUBOCTU. Posib KOMOMHATUBHOM N3MEHYHBOCTH B CO3JJaHUU T€HETUYECKOTO pasHOOOpa3us
B IIpe/iesiax OJIHOTO BU/JIA.

MyTanmonHass M3MEHYUMBOCTh. Buabsl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAaHHBIE MYyTalMH. SIepHBIE W IUTOIUIA3MATUYECKHUE MYTAaIlUHU.
ComaTnyeckue W MOJOBble MyTaluu. [IpuyuHBI BO3HUKHOBEHHS MyTalMil. MyTareHbl M WX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTalMOHHOTO MIpouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHouW wu3MeHunBoctd (H.W. BaBuioB). BHesaepHas HW3MEHYHBOCTH H
HACJICICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, POlb INUSEHEMUYECKUX (HAKMOPo8 6 HACIe008aHUU U
UBMEHYUUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUSMOB.

JdemoHcTpaunu

[Toptpersr: I'. ne @pus, B. Horanucen, H. 1. BaBuios.

Tabmunpel u cxembl: «Bugel u3meHunBocTH», «MoaubukauuoHHAsT H3MEHYHBOCTHY,
«KomOuHaTHBHAS H3MEHYHBOCTEY, «Meio3y», «OmnogoTBopenuey, «I eneTnueckue 3a001eBaHus
YyeJoBeKay, « Buapl myTauuin.

O6GopynoBaHue: >KMBbIE U TepOapHBIE SK3EMIUISIPI KOMHATHBIX PACTEHUN, PHUCYHKH
(oTorpadun) )KUBOTHBIX C Pa3IMYHBIMHU BUIAMU U3MEHUUBOCTH.

JlaGopaTopnass pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAUDUKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHre BaprallMOHHOIO psijia U BapUAaLUOHHOW KPUBOID).

IIpakTHyeckas padora «MyTaruu y Apo30P bl (Ha TOTOBBIX MHKPOTIPEIIapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIEAOBaHUS I€HOMa 4YeJIOBEKa.
MeTobl M3y4YeHHSI TCHETUKH YeJIOBEKa: TeHEaTOrHueCKHid, OJU3HEIOBBIN, [IUTOTCHETUICCKUA,
MOMYJIAIIMOHHO-CTATUCTHYECKUHN, MOJIEKYJIsipHO-TeHeTnYeckuii. COBpEMEHHOE OmpeesieHre



TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHKE, B TOM yucie ¢ nomouisro I1IP-
aHanu3a. HacnenctBeHHsle 3a00neBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YeNIOBEKa.
bonesnn ¢ HacnencTBEHHOW NpeApacoyIoKEHHOCTbIO. 3HAYEHUE MEAMLMHCKON TI'E€HETHKH B
NPEOTBPALICHUN W JICUCHHUH TE€HETHYECKHX 3a00JeBaHUN dYenoBeKa. MeIMKO-TeHETHYECKOe
KOHCYyJbTUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHYECKOIO Irpy3a». ITUUECKHE acIeKThl
UCCIIEIOBAaHUN B 00JIACTH PElaKTUPOBAHMSI FEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTopbl MOBBIIIEHHOW UYyBCTBUTEJIBHOCTU YellOBeKa K (pU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpY’KaloIIel cpenpl. l'eHernueckas MNpeapacrioioKeHHOCTh
YeJI0BEKa K ITaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuuel u cxemsl: «Kapuotun venoBeka», «MeTOAbl U3yUeHHUs] TEHETHKH UEJIOBEKa,
«I'enernueckue 3a00I€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkACHHE CEeNeKIUMM M JoMmecThkanuu. Yuenne H. U.
Bagunosa o LleHTpax mpoUCXOXKACHUSI U MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Posib cenexiuu
B CO3JJaHUM COPTOB PACTEHHH 1 OPOJ KUBOTHBIX. COPT, MOpoa, IITaMM. 3aKOH TOMOJIOTMYECKHUX
panoB B HacieacTBeHHOW m3MmeHuumBoctd H. M. BaBuiioBa, ero 3HadeHuwe Uisi CENEKIMOHHOM
paboTHL.

MeTtoap! ceneKInOHHOM paboThl. ICKyCCTBEHHBINH OTOOP: MAacCOBBIN U WHAMBUIYaJIbHBIH.
Oranbl KOMOWHAITMOHHOW celeKuu. VcmpiTanue mpousBoamTeneii mo motoMmctBy. OTOOp MO
TEHOTHITY C ITOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA M OTOOP IO TE€HOTUITY C TOMOIIIBIO aHAJIN3A
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanuoHHBIR H
XUMHUYECKHH MyTareHe3 KakK HMCTOYHMK MyTallMid y KyJbTYpHBIX (OPM OpPTraHU3MOB.
Hcnonb30BaHre TeHOMHOTO pelakTUPOBaHUsI U MeTOA0B pekoMOuHanTHBIX JIHK m1a nomyuenus
HCXOHOr0 MaTepHaa sl CEJICKIHH.

[Tonyyenne mnonuruionoB. BHyTpuBHaoBas rubpuamzauusa. biauzkopoacTBeHHOE
CKpelLMBaHue, WM MHOpUIUHT. HepoacTBeHHOE CKpelBaHue, Wi ayTOpUAUHT. ['eTepo3uc u
ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TUOpUIM3ALIKA.
[Ipeononenne Oecrmuogust MEXBUAOBBIX THOpUIOB. JIOCTHXKEHUS CENeKUUM pacTeHUul u
KUBOTHBIX. «3€1EHAS PeBOTIOYUA.

CoxpaHeHHE U HU3Y4YEHHE TI'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHHH M UX JMKHX
poauUeit Ui CO3/IaHusI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamis CeabCKOX03AUCBEHHbIX U NPOMbICTIOBbIX
HCUBOMHBIX 6 YEJIAX YIYUULEHUS CYUWEeCMBYIOWUX U CO30AHUA HOBLIX NOPOO, JTUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX MeMOo008 HAYUHbIX UCCIEO008AHUN, NEPeO0BbIX udel u
NnepcneKmueHbIX MexHON02UL.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykbsuenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOKAECHUS U MHOT000pa3usl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTHYECKHMX PSAJOB B HACIECACTBCHHOM HW3MEHYMBOCTH», «METOIBI CENeKUUn»,
«Otnanénnas rudpuauzanus», «MyTtareHes».

JlabopaTopHas padora «/3ydeHune COPTOB KyJbTYpHBIX PACTEHMH M MOPOJ IOMAIIHUX
YKUBOTHBIX).



JlabopaTopHas paGora «/3ydeHre METOI0B CEJIEKIIMH PACTEHUI».

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METOJABI M JOCTHIKEHUS CENEKIMH PACTECHHH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHbBIM YyYacTOK, B TEIJIMYHOE
XO3SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIH HAYIHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA M CHHTeTHYECKasi OHOJIOTHS

OOBeKThI, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE U TKAHEBBIE KYIBTYpHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAs OHOTEXHOJIOTHS: XJIeOoneUYeHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. MUKpoOroaorunueckuii cuures. OObeKThI
MUKpOOHoIornyeckux TexHosoruil. [IpousBonctso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3manve  TEXHOJOTMM W MHCTPYMEHTOB  IEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI TEHOMOB C II€JIbIO MOJYUYE€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpEYarolyecs B MPUpoie OMOCUHTETUUECKHE Ty TH.

Knerounas uHxeHepus. MeToasl KyJbTypbl KJIETOK M TKAaHEW PACTEHHl U KUBOTHBIX.
Kpuobanku. Comatnueckas ruOpuaM3aius U coMaThdeckuil sMmOpuorenes. lcmonb3oBaHue
TalyIOUJI0B B CEICKUMUU pacTeHuil. [lonyuenue MOHOKIOHANbHBbIX anmumen. FHcnonvzoseanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PekoHCTpyKIMS SIMIIEKTIETOK ¥ KJIOHUPOBAHHUE KUBOTHBIX. MeTO/ TpaHCIUIaHTAUU SIAEP KIIETOK.
Texnonocuu  0300posnenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHAILHO2O — PA3SMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHasi MHkKeHepHsi. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHpPOBAHUE
pexomOunantHbX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEPUU. ODKOJIOTUYECKHE M HTHUYECKHE MpOoOJIeMbl TeHHOU
WHXEHEPHUHU.

Menunuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-quarnoctuka.
MeTab010MHBIHM aHaIN3, TEHOLIEHTPUUECKHUI aHaIN3 MPOTEOMa YEJI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 310poBbs. Micronb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHkeHnepus
TS pa3paboTKH (hyHAAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHNsl KOMIUIEKCHBIX
TKaHeW COYEeTaHHWEM TEXHOJOTHH TPEXMEPHOTrO OMONPUHTHHTA U cKad(OIIUHTA IS PeIleHUs
33724 NEPCOHATTM3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LEIbI0 oOecrneuyeHus: KOMOMHHUPOBAHHOW 3aIlIUTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJIEKYJIIPHBIX MeXaHu3MoB (yHKimoHupoBanus PHK-
CoJiepKaluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdemoncTpauuu

Tabmupt u  cxembl: «lcnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTrouHas nHxeHepus», «I eHHast HHKEHEpUsD».

JlaGopaTopnas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «lloayueHue MOJIOYHOKHUCIIBIX TIPOAYKTOBY.

IKekypeusi «broTexHoIOTHs — BaKHEHIIas TPOU3BOAUTEIIbHAS CHJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE IPOU3BOICTBO)».

11 KVIIACC

Tema 1. 3apo:kaenne u pa3BUTHE IBOJIOLMOHHBIX NpPeICTaBJIeHUH B 0M010THH
OpomonmonHas teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
Y Hay4Has nearenbHocTs Y. JlapBuHa.



JBuwxkymme cuibl 3Bomtouuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXXEHHUS OPraHU3MOB, HACJIEJCTBEHHAas W3MEHYMBOCTb, OOppba 3a CyIlecTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuareTndeckoi Teopuu 3Bomtonuu (CTI). HeltrpanbHast TeOpUst SBOIOIHH.
CoBpemeHHas 3BONIIOIMOHHAsT OMONOrHsl. 3HAUYEHUE 3BOJIIOLUOHHON Teopuu B (GOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpanuu

[loprpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xongeitn, J. K. benses.

Tabmuupr u cxemsl: «Cuctema xuBoi npuponbl (mo K. Jlunuew)», «JlecTHuma KuBbIX
cymectB (mo Jlamapky)», «Mexanuszm GopMUPOBaHUS MPUCTIOCOOIEHUH Y PACTEHUN U 5KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyta nmyremectsust Y. Jlapsunay, «Haxonku Y. [lapunay,
«Dopmbl 60pBOEI 3a cymecTBoBaHUEY, «Ilopoasl romybei», « MHOrooOpasue KyJIbTypHBIX (GopM
KarmycTb», «llopoasl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BUAOB (mo Y.
HapBuny)», «CxeMa COOTHOUICHHS [BIXKYIIUX CHJI SBOMIONUNY, «OCHOBHBIC TMOJIOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MUKPO03BOIIOLUS U €€ Pe3yJIbTaThl

[Tommynsimust kak dJeMeHTapHas eauHuna sBoitouud. COBpeMEHHbIE METOJbl OLEHKU
TeHETHUYECKOTO pa3HO00pa3us U CTPYKTYphI nomymsiiuil. I3mMeHeHune reHooHAa MOy SN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (aKTOpbl (IBMIKYIIME CHJIBI) DSBOJIONHH. MyTaIlMOHHBIA TPOIECC.
KombOunatuBHas n3mMmeHUnBOCTh. Jlpeii reHoB — ciyuaiiHble HEHANPaBICHHbIE U3MEHEHUS YacTOT
aiteneid B monynsanusax. Dpdext ocHoBarens. Ipgexm dOymuirounozo eoprviuika. CHudiceHue
2eHemU4ecKo20 pasHoobpasus: npuduHsl u creocmsus. Ilpossnenue s¢pghexma Opetigha 2enos 6
bonvwux u  manvlx nonyaayusx. Murpauuu. M3omsums nonmynsuuii:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), OMooTUYecKas (pEerpoyKTUBHA).

EctectBeHHbIil oTOOp — HampaBisiiomuii (aktop 3Bomtonuu. DopMmbl €CTECTBEHHOTO
orOopa: IBWXKYILIMHA, CTaOWIM3UPYIOUIMHA, paspbiBaromuil (nu3pynTuBHbIN). [lomoBoit or6op.
Bo3HMKHOBEHNE U ABOJIIOLUS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KaK pe3yJIbTaT MHUKPOABOJIOLUMU. BoO3HMKHOBEHHE
MPUCTIOCOOICHUH Yy opranu3MoB. ApoMopdo3bl u uanoagantanuu. [Ipumeps! mpucrnocobneHuit y
OpraHu3MoB: Mopdojoruueckue, (U3NOJOTHUECKUEe, OHOXMMHUYECKUE, IOBEJCHUYECKHE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT MHUKPOIBOIOIHH.
Wzomsitust — kimoueBoit  paktop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS:
alsonaTpuieckoe  (reorpaduyeckoe), CHUMIATPUYECKOE (IKOIOTMYECKOE), «MIHOBEHHOE)
(monmruTon IM3aIus, rTHOpuIU3aIs). JTTeTbHOCTD YBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HOpMUPOBAHKS OMOJIOTHYECKOTO pa3HOOOpasusl.

Ponp sBomronMoHHON Ouonoruu B pa3pabOTKE HAy4HBIX METOJOB COXPAHCHHUS
6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLUS IMApa3sUTOB M MX XO035€B. MeXaHU3MBbI
(GhOpMUPOBAHUS yCTOWYMBOCTH K aHTHOMOTHKAM ¥ CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuu

[Toprpetsr: C. C. YetBepukos, O. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHYUBOCTBY, «[lomynanoHHas CTPyKTypa BHIA»,
«Cxema mposBieHHs 3akoHa Xapau—BainHOepra», «/IBmwxymime CHIIBI  BOJIIOIUNY,



«OKOJIOTHYECKasT M30JSIUs TIOMYJISIUA ceBaHCKOH (opemmn», «['eorpaduyueckas H30ISIUAS
JUCTBEHHMIIBI CUOUPCKOM U JTUCTBEHHUIIBI AaypcKoiD», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XHUIIHUKOB M KepTB», «Cxema [eWUCTBUS eCTeCTBEHHOro oToopa», «Dopmbl OOprOBI 32
CYILIECTBOBaHHEY, «MHycTpranbHbIi MEJTaHU3MY, «Kussle HCKOIIaEMBbIE»,
«ITokpoBUTENBCTBEHHAs! OKpacka >»XHBOTHBIX», «lIpemympexnaromas okpacka >XHBOTHBIXY,
«Dusnonoruueckue agantauumny», «lIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpykTypa BuAa B mpupoae», «CrnocoObl
BupooOpa3oBanusy, «l'eorpaduueckoe BHmoOOpazoBaHHe TPEX  BUAOB  JIAHABIIIEH,
«JKOoJoTHYECKOe BUA000pa3oBaHue BUAOB cuHHI, «[lomurmmouasl pactenuit», «KamycTHo-
peIeUYHBII THOPUTY.

O6opynoBanue: repOapuy pacTeHH, KOJJIEKIIMM HACEKOMBIX, Yyuena MTHUI[ U 3Bepeu ¢
OpUMEpaMU Pa3IUYHbIX MPHUCIIOCOOJICHUH, Yydyena NTUI] U 3Bepell pasHbIX BHUIOB, repbapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisiBiIeHHE N3MEHUUBOCTH y 0COOCH OJTHOTO BUJIA».

JlaGopaTopnas paGora «llpucmocoOneHuss OpPraHu3MOB M HMX OTHOCHUTENIbHAS
EJIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHIOB 110 MOP(HOIIOTUIECKOMY KPHTEPHIOY.

Tema 3. Maxkpo3soaonusi H eé pe3yJbTaThl

Mertoapb! u3yueHus Makpo3BoJoLuy. [larieoHTOIOrMYeCKue METOAbl U3YUEHHUS SBOJIOLINH.
Iepexoaubie GopMbl U GUIIOTEHETUYECKHUE PSIIbI OPTaHU3MOB.

buoreorpadpuueckne Metonsl u3ydeHus oBomonud. CpaBHeHue ¢uopbl u  (ayHbI
MaTEpUKOB U 0cTpoBOB. bruoreorpaduyeckue obnactu 3emau. BUabl-sHIEMUKN U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOABI M3YUYCHHS SBOJIOIHH.
I'eneTnueckue MexaHHW3MBbl IBOJIIOLIMM OHTOI€HE3a M IOSBICHUS 3BOJIOLUOHHBIX HOBIIECTB.
['oMonoruuHele U aHaJIOrMYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3Mbl. MoOJIEKyJISIpHO-
FeHeTUYEeCKne, OHOXMMHUYECKHE U  MaTeMAaTUYeCKUE METOAbl H3YYEHHS  SBOJIIOLMH.
["omonoruynsie rensl. CoOBpeMeHHbIE METO/IbI TOCTPOCHHUS (PUIIOT€HETHUYECKUX JePEBbEB.

XpOMOCOMHBIE MyTAIMU U 3BOJIIOLIMS TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBONMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bosoninu. AfantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINH.

JdemoncTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, J. I'ekkens.

Tabmuiel U cxeMbl: « DUIOTCHETUIECKUH P JIOMIAIN, «APXEONTEPUKCY, «3BEpPO3yObIe
suepel», «Crerouedansy, «Punnodurer», «CemeHHBIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «Pemukthl», «HavampHble CTaguK SMOPHUOHAIBLHOTO
Pa3BUTHS TTO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U AHAJIOTUYHbBIE OpraHbDy, « Py IUMEHThI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI YenoBEKa M HIMMIIAH3e», «[JaBHBbIC HampaBICHUS
ABOJIIOLINNY, «O011I1e 3aKOHOMEPHOCTH BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSDKA HCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxxaeHue u pa3BuTHE )KU3HU HA 3emJie

Hay4Hble THUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emsie. AOMOTEHe3 W TaHCIEPMHUs.
JloHay4HbIE TPENCTaBICHUS O 3apOXKICHUU JKU3HU (KpealuoHu3M). ['umore3a MOCTOSIHHOTO
caMo3apOoXKIeHUs KU3HU U €€ onposepxkenue onsitamu ®@. Penu, JI. Cnannannanu, JI. I1actepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOJIOTUS.



OcHoBHbIE ATanbl HeOpraHMuecKoi sBotonnu. [InanerapHas (reosornyeckas) BOJIIOLMS.
Xumuueckass 3BOTIONMS. AOHOreHHBIH CUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
OmnsiT C. Muniepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHoOMepoB. KoaniepBaTHas runoresa
A. W. Omnapuna, runore3a nepBudyHoro OynboHa J[x. XonneitHa, reHeTndeckas rumoresa I.
Ménnepa. Pubosumsi (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpax
Y BO3HUKHOBEHHE NPOTOKJIETKH.

Hctopus 3emnum u Meroabl €€ wu3ydeHusa. VIckomaemble OpraHMYeCKHE OCTATKH.
l'eoxpononmorust u e€ wmeroapl. OrtHocuTenpHass W aOCOJIIOTHAsT  T'€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mKana: 0HbI, 3pbl, IEPUOJIBI, FSTOXH.

HavanpHble sTansl OpraHnyeckoil sBosonyu. IlosBieHne U 3BONIONMS NEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HuMKHOBeHHME mnepBbIX 3KocucTeM. CoBpeMeHHble MHMKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emie coobmectB. Crpomaronutsl. IlpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxkaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKICHUE BHUPYCOB.
[TpoucxoxneHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl SBOJIIOLNWHU BBICIIUX pacTeHHd. OCHOBHBIE apoMop(o3bl pacTEHHIA.
Brixon pactenuit Ha cyury. [losiBneHne cnopoBbIX pacTeHUI U 3aBOeBaHUE UMH CylTu. CeMEHHbIE
pactenus. [IpoucxoxneHne BETKOBBIX PAaCTEHUM.

OcHOBHBIE 3Tambl BONIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. IlepBbie XOp10BBIE
KUBOTHBIC. JKU3Hb B BOJE. DBOMIOINUSA MO3BOHOUHBIX. [IporcxoxaeHue ampuOnii U penTuiIui.
[Tpoucxoxaenue miuexonuraromux M nrtul. IlpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMHU M T03BOHOYHBIMU YKMBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 10 3paM U NeproJaM: apxel, IpoTepo30i, Maieo30, ME30301,
KaiiH0301. O0111as XapakTeprUCTUKa KJIMMaTa U reojJorn4eckux npoieccos. [losBnenue u pacuser
XapaKTEpHBIX OPraHU3MOB. YTJe00pa3oBaHUE: €ro YCIOBHS M BIMSHHME Ha Tra3oBbI COCTaB
aTMocdepsl.

MaccoBble BBIMUpaHMsI — 3KOJOTMYECKUE KpU3MCHI Ipouutoro. [IpuunHbl U ciaeacTBus
MacCOBBIX BbIMUpaHUil. COBPEeMEHHBIN IKOJOTHUECKUH KpH3HC, ero ocoOeHHocTH. [Ipobrema
coxXpaHeHus Onopa3zHooOpa3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHuueckoro Mupa. [IpuHuMnel kiaccuukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHncTpauuu

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. [Tactep, M. . Meunukos, A. Y. Onapun, [[x.
Xonpgenn, I'. Mémnep, C. Mumep, I'. IOpn.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema omnbita JI. [lacTepa mo u3yueHUto
camo3apoxaeHus xu3zHm», «Cxema ombita C. Munepa, I'. FOpu», «3rtanel HeopraHuueckon
IBONIIOLIMMY, «I'eoXpoHosornyeckas mkana», «HadanbHble 3Tanbl OPraHUYECKON 3BOJIOLUN,
«Cxema 00pa3oBaHus HYKapHOT yTEM cumMOuoreHesa», «Cucrema ,uBoM Npupos», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuid», «PUHMOOUTBD, «OIHOKIETOYHBIE BOAOPOCIN,
«MHorokneTounsie  Bogopocinm», «Mxwm», «llanopotHukm», «l['0l0OcCEMEHHBIE paCcTEHUSNY,
«OpraHbl 1IBETKOBBIX pacTeHHi», «CxemMa pa3BUTHSA JKUBOTHOTO MHPaA», «ApomMopdo3bl
KUBOTHBIX», «lIpocteitmme», «Kumeunononoctusle», «llnockue uepBu», «UneHucToHOTHEN,
«Pw10BI», «3emHOBOIHBIC», «IIpecmbikarommecs», «lItumby, «Miekonuraroniue», «Pa3purue
JKU3HM B apXeucKou spey», «Pa3BUTHE XKH3HU B INPOTEPO3OMCKON 3pe», «Pa3BurHe *XU3HU B



NaJIC030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
3pe», «CoBpeMeHHas cucTeMa OPraHUYEeCKOro MUPAy.

O6opynoBaHue: repOapud pPAcTEHUH pa3IUYHBIX OTAETOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE Mpenaparsbl >KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJIEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTHUIl U 3BEpei, KOJUIEKIMH OKAaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIa€MBbIX, MYJISKHM OPraHUYECKHUX OCTaTKOB OPTaHU3MOB.

BupryaabHasa jabopatopHas padora «MonenupoBanue onbsiToB Mumiepa—tOpu mno
U3yUYEHHUIO Aa0MOT€HHOT0 CHHTE3a OpPraHUYeCKHX COSAMHEHHUH B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabora «M3ydyeHne M ONMUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHHX
OpPTaHU3MOBY.

IIpakTHyeckas padora «3yueHre 0ocOOEHHOCTEH CTPOCHUS paCTEHUI Pa3HBIX OTACIOBY.

IIpakTyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxo:kaeHune 4ea10BeKa — AaHTPONOreHe3

Paznensl v 3a1aun aHTpOIONOorur. MeTo1bl aHTPOIOJIOTHH.

CraHOBJIEHHE NPEICTABICHUN O MPOUCXOKICHUU YeJIOBEKa. Pelnrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo uyenoBeka ¢ KMBOTHBIMHM. (CHcTeMaTHYECKOE TIOJIOKEHUE  YelIOBeKa.
CBuzerenbcTBa CXOJACTBA Ye€lIOBEKa C JKMUBOTHBIMHM: CpPaBHHUTEIbHO-MOp(doIoruyeckue,
sMOpuonornyeckue, (HU3NO0I0ro-OMOXUMHUEcKHe, MoBeAeHueckne. OTiauuMs YeiaoBeka OT
KUBOTHBIX. [IpMOX0KI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBL.

JBwxyue cuibl ((pakTopbl) aHTpOIIOreHe3a: Ouogorndeckue, conranbabie. COOTHOIIEHNE
OHMOJIOTUYECKHX U COLUATBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMK aHTpoIIOreHe3a. PaHHMe yernoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI) U
paHHUE TOHTUABI — OOIINE MPEIKH YETOBEKOOOPA3HBIX 00€3bsH U IOJeH. ABCTPATOMUTEKH —
JIBYHOTHE MpeaKu JroAei. YelnoBek yMmenblid, MEPBbIE M3TOTOBICHUS OPYAHi Tpynaa. UemoBek
MPSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek rermenbOeprekuii —
001l mpeoK HeaHepTaIbCKOTO YeIOBeKa U YeIOBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KaK BHUJ JIFOJEH XOJIOJHOrO KiuMara. YenoBEeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKHM
YeJI0BEK, OCBOSHHE KOHTHHEHTOB 3a Tpeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIONHS COBPEMEHHOT'O 4YeJIOBEeKa. ECTecTBeHHBIM OTOOpP B MOMYJISIMSAX YEIOBEKa.
MyTtauuonHsiii iporiecc u nonumopdusm. [lonmynsiuoHHbIe BOTHBI, Apeiid TeHOB, MUTpALUs U
«3(h ekt ocHOBaTENS» B MOMYJISIIHUAX COBPEMEHHOT'O YeJIOBEKa.

UYenoseueckue pacwl. [lonstue o pace. bonbiine pacel: eBpomneouaHast (eBpasuiickas),
aBCTpaso-HerpouIHas (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3uMaTCKO-aMepUKaHCKas). Bpems u
NyTH pacceleHusl 4YeloBeKa Mo TIuiaHere. EnuHCcTBO uenmoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IprcnocoOaeHHOCTh YeI0BeKa K Pa3HbIM yCIOBHSM OKpY KaIOIIeH
cpensl. Brusiaue reorpadudeckoit cpeasl u apeiida reHoB Ha MOpGhOJIOTHIO U (PHU3HONOTHIO
YeJ0BeKa.

MexaucuuIUIMHApHBIE METOIbl B (u3uueckod (OMOIOTUYECKOW) aHTPOMOJIOTHH.
OBOJIOMOHHAsA ~ aHTPOIIOJIOTHS M MAJCOAHTPOIIOJIOTHUS  UYEJIOBEUECKUX  MOIYJIALHUM.
buocounanpHble  HccineqoBaHMA ~— OpUpOnAbl  yesoBeka.  VccrnenoBaHue — KORBOJIOLMU
OHMOJIOTMYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JdemoHcTpauuu

IToptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmuupl u  cxeMbl: «MeToabl  aHTPOMOJIOTHHY, «['OJTOBHOW MO3r deloBeKay,
«UYenoBekooOpa3Hble 00e3bsiHBDY, «CKeJIeT yeloBeKa M CKeJleT MHuMMaH3e», «PyIuMeHThl u
aTaBU3MbI», «/[BWXKyIIME CHJIBI aHTPONOreHe3a», «IBOJIOIMUOHHOE JPEBO  YEIOBEKay,
«ABcTpanonurek», «4enoBek yMmemnslit», «4enoBek NpAMOXOIAMi», «JIeHUCOBCKHUM YeI0BEK»
«Heannepranbupl», «KpomanboHib», «llpenku uvemoBeka», «ITambl 3BOJIOLUU YEJIOBEKA,
«Pacel yenoBekar.

O6opynoBaHue: MyJISKH OKaMEHEJOCTeH, IPEIMETOB MaTepUAIbHON KYJIbTYpPhl IPEIKOB
4eloBeKa, penpoayKiuu (pororpaduu) KapTHH ¢ ME(POTOTHISCKIUMHE U OUOICHCKUMU CIOKETaMU
IPOMCXOXKICHUST YelloBeKa, (oTorpadmm HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJeT
YeJI0BEKa, MOJENb Yepera 4YeJOoBeKa M 4Yeperna IIHUMIAaH3€, MOJENIb KUCTH YEJOBEKA U KHUCTH
HIMMIIaH3€, MOJEIH TOpca MPEIKOB YETIOBEKA.

JlaGopaTopnast paGora «/I3ydeHue OCOOCHHOCTEH CTpOCHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKACHUEM).

IIpakTnueckasi padora «M3ydeHre 3KOJIOrMYECKUX aJanTalliid YETOBEKa.

Tema 6. Jxo0s10rHs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJJOPTraHU3MEeHHbIX
CHCTEM C OKpY Karouen cpeaoi

3apoxaeHue U pa3Butue skoiorun B Tpyaax A. ['ymbonsara, K. @. Pymse, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaum skosioruu. Csi3b
3KOJIOTUHU C JPYTUMU HAyKaMH.

Mertoap! skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHM: MPUPOIHBIE U
naboparopHble. MozenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY Karolled Cpeibl: JOKaJIbHBIM,
PETrHOHAIBHBIN U TJIO0ATBHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHUM IJi1 YeJNOBEKa. JKOJOTMYECKOE MHUPOBO33pPEHUE KAK
OCHOBAa CBA3C€H 4eJIOBEYeCTBA C MNpUponod. POpMHUpPOBAHUE DSKOJOTHYECKOW KYJIBTYpbl U
HKOJIOTMYECKOM TPaMOTHOCTH HACEJICHUSI.

JdemoHncTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynse, H. A. Ceseprios, O. ['ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmumer u cxembl: «Pazmensl skonorum», «MeToasl 3komoruny, «CxeMa MOHUTOPUHTA
OKPYXAIOIIEH CpeabD».

JlaGopatopHas padora «/3yueHne MEeToA0B 3KOJOTHUECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsl U cpefa 0OMTAHUSA

Okonorndyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua.  Krnaccupukanus
IKOJIOTHUECKUX  (akTOpoB:  abmoTHdeckue, OHOTHUECKWe, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUs dKoJorndeckux aktopos. [IpaBuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOUOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropel. CBET Kak sKonorndeckuid gpaxtop. JlelcTBre pa3HbIX yYacTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKUE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOLLIEHUIO K cBeTy. CurHasibHas poib cBera. @oronepruoausm.

Temnepatypa kak skojoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBL.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTs Kak 3konorudeckuit ¢akrop. [IpucmocoOiieHuss pacTeHHA K IOACPIKAHUIO
BogHoro Oananca. Kmaccudukanus pacteHuid mo OTHOIIEHWI0O K Boxe. IlpucmocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJHOTO PEXKUMA.



Cpenpl OOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYINHAs, MOYBCHHAS, TITyOMHHAs
MOJIMTOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobneHuss OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.

buonorundeckne purmel. BHenane u BHyTpeHHUE pUTMBI. CyTOYHBIE ¥ TOJUYHBIC PUTMEIL.
[TpucrocobaeHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

JKuznennsie ¢opmbl opranu3mMoB. [lonsitue o xuzHeHHOU (Qopme. KusHeHHBIE (HOPMBI
pacTeHUii: NepeBbsl, KyCTapHUKH, KYCTapHHUUYKH, MHOTOJIETHHE TpPaBbl, OJHOJECTHHUE TPAaBBI
XKuznenuole (GOpMBbI KUBOTHBIX: THAPOOHOHTHI, TC€OOMOHTHI, a’3pOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HHU.

buotnueckne  ¢daxktopbl. Buabl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHITHUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyalan3M, KOMMEHCATU3M
(KBapTUpAaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBUS  (TONMHUYECKHE,
dbopuueckue, (pabpuyeckue). 3HaueHHE OUOTHUYECKUX B3aUMOJEHCTBUM ISl CYIIECTBOBAHUS
OpraHU3MOB B cpefie oouTanus. [[puHINI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabnuupl 1 cxembl: «IKosnornyeckue (Gpaxkropb», «CBETOBOM CIEKTPY», «IKOIOTHUECKUE
TPYTIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeIIOKPOBHBIEC )KHBOTHBICY», «X0JIOJHOKPOBHEIE
KUBOTHBIEY», «DU3NOIIOTMYECKUE aJanTali KXUBOTHBIX», «Cpenbl oOWTaHUS OPTraHU3MOBY,
«buonornyeckue putMey, «KusHeHHble HOpMbI pacTeHuin», « KuzHeHHbsle POPMBI IKUBOTHBIXY,
«OKOoCUCTEMa HIMPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOTO Jiecay, «llemu muranus»,
«XumandectBoy, «[lapasutuzmy, «Konkypenmus», «Cumomnosy, «KoMmmeHcammzmy.

O6GopynoBaHue: repbapuyd pacTeHWH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  9KOJOTHYECKHX (akTopoB, TepOapuu  CBETONIOOWMBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TCHEIIOOWBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuu U KOJIEKIUH TETIOII00UBBIX, 3MMOCTOMKHX, MOPO30yCTOMYUBBIX PACTCHUH,
gy4ena NTHLl W 3BEpei, repdapum pacTeHWil, OTHOCSmMUXCA K rurpoduram, kcepoduram,
Me30¢uTaM, KOMHAaTHbIE PACTEHUS TaHHBIX TPYIII, KOJUIEKIIUH KUBOTHBIX, OOUTAIOMINX B Pa3HBIX
cpenax, TepOapuu M KOJNJIEKUMHM PACTEHHMH W JKUBOTHBIX, OOJAJAIOIIUX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHH JKM3HH, TepOapuu M KOJUICKIIUU
PACTCHHIA U )KUBOTHBIX PA3IMYHBIX KU3HCHHBIX ()OPM, KOJUICKIIUH KUBOTHBIX, YYaCTBYIOIINUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnasi padoTa «BrisiBieHHe MPUCTOCOOIECHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTopnassi paGora «BbIsSBICHHE NPUCTIOCOONICHUH OpPraHW3MOB K  BIIHUSHUIO
TEMIIEPaTyPbI».

JlabopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUM.

Tema 8. JkoJiorusi BUA0B U MOILYJISIIUI

DKOJIOTUYECKHE XapaKTePUCTUKU MOMysiuuu. [lomynsmus kak Onosiorudeckas CUCTeMa.
Pons HeomHOpomHOCTH cpefbl, pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsuii. OCHOBHBIC TOKA3aTEIH MOMYJISIUH:
YHCJICHHOCTb, IUIOTHOCTh, BO3pPAcTHAash M IOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKojorudeckas CTpykTypa nomyssiniuu. OleHKa YUCJIEHHOCTH MomyJsuuu. J(nHamuka
MOMYJISIUK U € peryisus. buotTrnueckuil moTeHIMAaNI NOMynauud. MoaenTupoBaHue TUHAMUKA
nomyysiuu. KpuBble pocTa YUCICHHOCTH momyisiiuu. KpuBble BbDkuBaHUS. Perymsnus



YUCICHHOCTH TIOMYJISIUIA: POJIb (aKTOPOB, 3aBUCSIIUX M HE 3aBHCALNIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUunoB (1- u K-ctparerun).

[Tonsitue 00 »sKonorumueckod Humie Buga. Mectoobutanue. MHoromepHass MOAENb
skosornueckor HumM JIx.M. Xatuuncona. Pazmepsl akosnornyeckoil Humu. [loreHnuansHas u
peanu3oBaHHAs HULIH.

Bun kak cucrema nomyJsamui. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTErHU.
DKOJOTUYECKHE SKBUBAICHTHI.

3aKOHOMEPHOCTU TOBEJECHUS M MUTpPALMM KUBOTHBIX. bHojornueckue MHBA3UU
qy’>KEpOJHBIX BUIOB.

JdemoHcTpanuu

IToprpet: x. . XaTynHCOH.

Tabmuiel u cXeMbl: « IKOJIOTHYECKUAE XapaKTEPUCTUKU MOMysiuny, «[IpocTpaHncTBeHHas
CTpyKTypa mnomyisuun», «Bo3pacTHele mnupamuabl nomyasiuuu», «CKOpOCTb 3acelleHus
MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMH OpraHu3Mammy», «Mogenb skosiormdeckor Humu JLx. H.
XaT4YMHCOHAY.

O6opynoBanue: repObapuu pacTCHHA, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopnas padora «[IpucrnocobneHus ceMssH paCTeHUN K paCcCEICHUION.

Tema 9. Jxko0rus cood1eCTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoreHose.

Okocucrema Kak oOTkpeiTas cuctema (A. Jbx. Tencnu). DyHKIHOHAIBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: NPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu u cetu. A6uorndeckue ON0KU 3KocucTeM. [10UBBI U WIIBI B 9KOCHCTEMAX.
KpyroBopoT BeecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE MMOKa3aTENN IKOCUCTEMBI. bruoMacca v mpoayKiusa. DKOJIOTUYECKUE TUPAMUIbI
qrices, 0MoMacchl U YHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUUHbIE M BTOPUYHBIE CYKIECCHH M HX
OPUYUHBL. AHTPONIOTEHHBIE BO3JCHCTBHS Ha Cykieccuu. KiumakcHOe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCHEMbL 03€P U peK. IDKocucmemvl Mopel U OKeaHos.
Oxocucmembt myHOp, 1€c08, cmeneti, NyCMulHb.

AHTpPOIIOT€HHBIE  3KOCUCTEMBI.  Arposkocucrema. ArpoueHo3. Pasmuuus Mexny
AHTPOTIOTCHHBIMH M MIPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas diopa u dayhna.
CunaHTpomnu3anus ropojackoi (¢ayHbl. buomornueckoe ¥ XO34WCTBEHHOE 3HAYCHHE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3akOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6udoe-30ughuxamopos (kirouesvix 6u008) 6 HyHKYUOHUPOBAHUU
akocucmem. TlepeHOC PHEPTHH M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. YCTOWYHBOCTH
OpraHU3MOB, TMOMYJSIUNA U HKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX W aAHTPOMOIEHHBIX
BO3JICUCTBUM.

Mexanuzmol  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOAOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmaus. MeTOoI0IOTUSI MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.



JdemoHcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOIIEHO03a», « IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIecay,
«OKocucteMa XBOHHOrO Jneca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 3kocucreMe», «llemu mnuTaHus (macTOMIHAs, JETPUTHAsN)»,
«OJKosoruyeckas mupaMua yucen, « JKoJorudeckas nupamuaa 6uomMaccol», « IKoJorudeckas
nupaMua sHepruny», «OdpazoBanue Oonota», «IlepBuunas cykueccus», «BocctaHoBnenue neca
1oCJIe MoXKapay, « IKOCUCTEMA 03epay, «ATpoLeH03», « KpyroBopoT BelIeCTB U MOTOK SHEPTHU B
arporieHose», «IIpumepsl ypOo3akocuctemy.

O6GopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesia NTHI[ M 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBapUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onrcanue ypOoo3KOCHCTEMBD».

JlabopaTropnas pa6ora «/3yueHue pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX IKOCUCTEMAX).

IKeKkypeust «IKCKypcHsi B TUITUYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJIOJIbHBIIN WM MMOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypeust «IKCKypcHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanpHast IKocucTEMA

buocthepa — oOmiernianerapnas o0onouka 3emid, T/Ie CYLIECTBYET WIIM CYyIIeCTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuit o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
ounocdepe. O6mactu 6mochepsr u e€ cocran. JKuboe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHus Ouochepsl. OcodbeHHocTH Onochepsl Kak riao0ambHOM
sKocucTeMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTs u
OMOreOXMMHUYECKHE NUKIBI (Yriepoaa, a30Ta). PUTMHYHOCTH siBIIeHUH B Onocdepe.

3onaneHOCTh Onochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHpa, XBOWHBIC
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, yCTbIHU, TPOIIMUYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTypa 1 QYHKIIHS ®KUBBIX CUCTEM, OIIEHKA X PECypCHOTr0 MOTEeHIIHaa U OnocgepHbIX
GyHKUIHH.

JdemoHcTpauuu

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

Tabmunst u cxemsl: «I'eochepsr 3emnny», «Kpyrosopot azora B mpupone», «Kpyrosopor
yriepoaa B mpupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopor BoIsl B IPUPOAL»,
«OcHoBHBIE OMOMBI Cyny, «Kmumatudyeckue nosica 3emiumn», « Tyaapay», « Taliray, « CmenianHbiii
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[lycTbiHs», « Tponr4ecKuil gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKUE KpU3UChI M MX TpUYHHBL Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYILIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Paspymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KiiuMara.

AHTpOMOTeHHOE BO3/ICHCTBHE HA PACTUTENLHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTELHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE TPHHLUIBI OXpaHbl mpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHbBIE TIPHUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YEIOBEUYECTBA U MPHUPOABI. ParroHnaabHOe
NPUPOAOINOIL30BAHUE M COXpaHEHHE Ouojormueckoro pasHooOpazus 3emin. OOmme



3aKOHOMEPHOCTH TJI00aTbHBIX 3KOJOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSATHBIC TTOCIICACTBHSL.

Pa3Burne METOIOB MOHHUTOPHHIA pAa3BHTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozcuueckoe paznoobpaszue u duopecypcol. Hayuonanvuvle ungopmayuonivie
cucmemvl, obecneuusaroujue 00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbL IKOPeAOUTUMAYUU IKOCUCTIEM U CROCOD08 DOPbObLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTEM.

JdemoncTpauuu

Tabmumpl u  cxeMbl: «3arpsi3HeHHEe aTtMocdepb», «3arps3HeHue Truapochepb»,
«3arpsi3HeHHe MouBbIy, «[lapHuKOBHI 3D ek, «Oco060 oXpaHsIeMbIe PUPOTHBIC TEPPUTOPUNY,
«Mojenu ynpaBiisieMOro MUPay.

O6opynoBanue: pororpaduu oXpaHsIeMbIX pacCTCHUN U )KUBOTHBIX KpacHol kaurH Poccuiickoit
®enepaunn, KpacHOW KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
POrpaMM CpeTHEro OOIIero 0Opa3oBaHus: TMUHOCTHBIE, METAMIPEIMETHBIEC U TIPEIMETHBIC.

B cTpykType MHMYHOCTHBIX PE3yJIhTAaTOB OCBOCHHUS MPOTPAMMBI MO OMOJOTHH BBIICIICHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HAHHME OOyYaroIIMMMCS  POCCHHMCKONW  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH W CaMOONPEIEICHUIO,
Hanuyue momugayuu K OOyUEHUI0 OWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPECHHHX
yOKICHHUI JIMYHOCTH HAa OCHOBE KIIOYEBBIX LEHHOCTEW M MCTOPHYECKHUX TPAIUIUN pa3BUTHUS
OMOJOTrMYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIUXCSl PYKOBOJICTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIUMH  CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHMS, Haluuue NPABOCO3HAHUS  DKOJOTHUECKON  KYJIbTYpHI,
CNOCcobHOCMU CMA8UMb LA U CTPOUTH KU3HEHHbIC TIJIaHbI.

JlugHOCTHBIE Pe3ybTaThl OCBOCHUSI TPOTPAMMBI IO OMOJIOTUU TOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCTIUTATENBbHOMN N1€ATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMU B
oOmiecTBe TpaBUJIAaMU U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIecCaM CaMOIIO3HAHUS,
CaMOBOCTIIMTAaHHSI U CaMOPa3BUTHUSA, Pa3BUTUS BHYTPEHHEHN MO3UIUHU JIMYHOCTH, MATPUOTU3MA U
YB@XKEHHS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPyJa U CTapuieMy MOKOJEHHUIO, B3aUMHOIO
YBaXCHHs, OEpPEeKHOTO  OTHOMIEHHUS K  KyJIbTYpHOMY  HACIEIUI0O U TPaJULHUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepaunu, Npupoae U OKpY:Karollen cpee.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS YIeOHOTO mpeaMeTa «bHooTrsy TOJDKHBI OTPaXaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIUXCsl pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULMEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPUEHTAlUW, ITO3UTUBHBIX BHYTPEHHHUX
yOSXKICHHUI, COOTBETCTBYIONIUX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHUICKOTO  0OIIecTBa,
paclIMpeHue KU3HEHHOI'O OIbITa M OIbITA JEATEIBHOCTH B IIPOLIECCE PEAU3ALMM OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM I€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

C()OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYy4Yaloerocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUMCKOr0 00IECTBa;

OCO3HAHHWE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NEATEIHHOCTHU MPHU CO3JAHUHN YICOHBIX MPOCKTOB,
pelieHnr yueOHbIX U MTO3HABATENIbHBIX 33]1a4, BHIMOTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO TO3MIMIO IO OTHOIIECHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

yMEHHE yYWUThIBaTh B CBOMX JEHCTBHSIX HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIOJCH ¢ pa3HBIMU yOCKICHUSIMHU, KyJIbTYPHBIMHU IEHHOCTSIMH U COLUATHHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIENOBATENbCKUX 3aJlay, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKACHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMUS,

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;



2) NaTPHMOTHYECKOT0 BOCIITUTAHMS

c(hOopMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW UICHTUYHOCTH, MTATPUOTHU3MA, YBAKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOMN, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, cBoii S3bIK U KyJBTYpY, IPOIILIOE U HACTOAILEE MHOTOHAIIMOHATILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U MAMSITHUKaM IPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTHX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHUIMCKIX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYCHUs OWOJOTMH B TO3HAHWM 3aKOHOB MPHPONBI, B JKU3HH 4YEJIOBEKA U
COBPEMEHHOI0 00I11eCTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CITy>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUMCKOTO HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOHYNBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHS LEHHOCTEW CeMEIHON KU3HU B COOTBETCTBHH C TPAIUIIUSIMU HapoaoB Poccuu;

4) 3¢TeTUYECKOI0 BOCTIUTAHUSA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOICHHIA;

MOHMMAaHNE YMOLIMOHAILHOTO BO3ICUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) d¢usuyeckoro BoCHHUTAHHMSA, (OPMHPOBAHHMA  KYJIbTYPHI 3I0POBbSI M
IMOLMOHAJIBHOI0 0JIArONOJIy4Yusi:

MOHMMAaHUE U peaju3alus 3J0pOBOro U 0e30MacHOro oopasa KM3HU (30pPOBOE MUTAHUE,
COOIOZICHHE TUTUCHHYECKHUX MPaBWI M HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHSATHH U OTHABIXA,
peryisipHas ¢u3NyecKas AaKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUUYECKOMY 310POBbIO;

MOHMMAaHHWE IEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAaHHE IMOCJEACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUS aTIKOTOJIs,
HAapKOTUKOB, KYpEHHs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMYECKOIN U COIIMAJIbHOM HallpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATh TAKYIO IEATEIbHOCTH;

UHTEpEC K pa3iuyHbIM cepam mpodeccrnoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIe npodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTB M CHOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOJe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHUS,



MOBBIIICHUE YPOBHS SKOJOTMUYECKOW KYJIBTYpPhI: MPUOOPETCHHE ONBITA TIJIAHUPOBAHUS
MOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUMN JJIsi OKPYKAIOIIEH Cpeibl;

OCO3HaHUe T100aJIBbHOrO XapaKTepa KOJOTHIECKUX MPOo0JIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOIh30BaTh MPUOOpETaeMble P W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pElIeHUU MpoOJEM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIOIOJIB30BAHUEM (COOMIOEHNE
IpaBWJI TOBEJIEHUSI B NMPHUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUSITHE JECUCTBUM, MPUHOCAIIMX BpEI OKPYKAOLIECH MPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKHE TOCIEACTBUS MPEAPUHUMACMBIX
JIEUCTBUI U MPEIOTBpPAILATh HX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYpbhl, OIBITA
JEATETbHOCTH  JKOJOTWYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMMH B
MO3HABATEIIbHOW, KOMMYHUKATUBHOW M COIMAJIBHOM IpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JeATeIbHOCTU IKOJIOTUYECKOM HallPaBI€HHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HayKH M OOIISCTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOI M UNTATENIbCKON KYJIbTYPhl KaK CpPEACTBA B3aUMOICHCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMAaHHUE CIEUPUKA OWOJOTUU KaK HAyKH, OCO3HAHUSA €€ PO B (OPMUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIIICHHSI, CO3/IaHUU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpY KaIoLeM
MUpEe Kak O eIWHCTBE TMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHruH MpoodIIeM COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJII COBPEMEHHOM ITUBMIIM3AINH: 00ECTIeUeHHS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHUE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble IpoOeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTeH BBIXOJAa U3 TI00aTbHBIX
9KOJIOTHUECKUX MPoOsieM B o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PalliOHAIEHOMY
HCTIOJIE30BaHUIO TTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TMOJYYEHUU OMOJIOTHYECKUX 3HAHHWM B LIEJSAX MOBBIIMICHHS 0OIIen
KyJbTypbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIIMOHAIHHOU
rPaMOTHOCTH O0yuUarommxcs, (GopMUpPYEeMOi Mpu U3yUYeHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHUS Ui aHaiuu3a M OOBSICHEHUS SIBICHHN
OKpPYXalOIIeT0 MHUPAa U MPOUCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JesaTb OO0OCHOBaHHbBIE
3aKJIIOUYEHHS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAaHHBIX C IENbI0 MONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENTFHO HCIOJIB30BAaTh OHMOJIOTUYECKHE 3HAHUS ISl PEIICHUS
po0JieM B PeasbHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHHE IIEHHOCTH HAay4HOH NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCJIE0BATENIbCKYIO ACSTENBbHOCTh MHIUBUAYAJIbHO U B TPYIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpA30BaHUI0 M CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTHH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTIMU.

METANPEIMETHBIE PE3YJIbTATHI



MertarnpenMeTHbIE Pe3ybTaThl OCBOCHHUSI y4eOHOro mpenmera «buomorusy BKIIOYAIOT:
3HAYMMbIC i1 (OPMHUPOBAaHUS MHPOBO33PCHUS OOYYAIOIIMXCS  MEKIUCIUIUIMHAPHBIC
(MeXMpeMETHBIE) OOLICHAYYHBIC TTOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crenu(UKy METOJI0B MO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHUCTEMa, HAYYHBIH (PaKT, MPHHLUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HAOIIOIEHUE, U3MEPEHUE, SKCICPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
yueOHbIe JIeiicTBUs (TIO3HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISITHBHBIC), 00CCIICYHBAIOIIIEC
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATbHOW KOMIIETEHIIUU OOYyYaroIInuXCs;
CHOCOOHOCTh 00yJaromuXCst HCTIOJTb30BaTh OCBOCHHBIE MEXTUCIUTITHHAPHEIE,
MHUPOBO33PECHYECCKHE 3HAHWS W YHUBEPCAIbHbIC Yy4YeOHbIC JCWCTBUS B IO3HABATEIBHOH W
COLIMAJIBHOM MPAKTHKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHHS Y
oOyJarorerocss OyayT copmupoBaHBI MO3HABATEIHHBIC YHUBEPCAIBHBIC y4eOHBIC JCHCTBUSA,
KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC Yy4YeOHBIC IEHCTBHS, pETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC ICHCTBUS, COBMECTHAS JICATEIILHOCTb.

MertarnpeaMeTHbIE pPe3yJIbTaThl OCBOEHHS MPOTPaMMBI CpelHero oOIiero odpa3zoBaHuUs
JIOJKHBI OTPaXKaTh:

OBJ1aieHNe YHUBEPCATbHBIMH Y4eOHbIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U AKTyaJIM3UPOBATh MpoOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIB30BAaTh IPH OCBOSHUH 3HAHHIA TIPUEMBI JIOTHYIECKOTO MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHMsI, KiacCUpUKalUU, OOOOIICHHS), PACKPHIBATh CMBICI OHOJOTHYECKHX MOHATUN
(BBLAETIATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATD CBS3U C IPYTHMU MOHATHIMH);

OTIpeNeNATh EeNU ACSTENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTaThI ACATEIBHOCTH C TOCTABJICHHBIMH IEJISIMU;

UCTIOJIB30BaTh OWOJOTHYECKUE TMOHATUS ISl OOBSCHCHHS (AKTOB W SIBICHUH KHBON
OPUPOIBI;

CTPOWTH JJOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMATPUBACMBIX SIBICHUIX, (POPMYIHPOBATH BBIBOJBI U
3aKIIIOYCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JJISl MPEJCTABICHHs CYIIECTBEHHBIX CBA3CH U
OTHOIICHUH B M3Y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTHBOPEYHMU Pa3HOTrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a UMCIOIIUXCS MaTEPUATBbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIBHOCTH, OICHWBATH COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OILICHUBATh PUCKH MOCIIEICTBUI e TEITLHOCTH,

KOOPIMHUPOBATh W BBINOJHATE pPa0OTy B YCJIOBUSAX pPEaJbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCIeA0BaTENbCKUE IeliCTBUS:

BJIJICTh HAaBBIKAMU y4E€OHO-HCCIICIOBATEIBCKON U MPOSKTHOW JIEATCILHOCTH, HaBBIKAMU
paspeuieHus npoosieM, CnocoOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSATEIILHOMY IOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3ajad, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;



UCIIONIb30BaTh PA3IMYHBIC BHUJABI JCSATCILHOCTH I10 TOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINY, PEOOPA30OBAaHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCIE TPU
CO3JIaHUM YYEOHBIX U COIMATBHBIX IPOCKTOB;

dbopMUPOBaTh HAYYHBINA TUI MBIIIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSTHSMH U METOJIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATENbHOW JAESITEIBHOCTH M
JKU3HCHHBIX CUTYAIIHsX;

BBISIBJISITH PUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyalIM3MpPOBAaTh 3a/ady, BBIABUTAThH
TUIOTE3y €€ PelIeHuUs, HAXOIUTh ApTYMEHTBI JJIS JJ0Ka3aTelIbCTBA CBOUX YTBEPKIICHUH, 3a/1aBaTh
napaMeTphl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYUCHHBIC B XOJIC PEIICHUS 3aJIa4H Pe3yJIbTaThl, KPUTHUECKHU OIICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsM, OLICHUBATh IPHUOOPETEHHBIN OITBIT;

OCYIIECTBIIATh II€JICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB ICHCTBUS B
PO ECCHOHATBHYIO CPEY;

yMETh TIEPEHOCHTHh 3HAaHUS B  T[O3HABATEIbHYID H  TMPAKTUYECKYI0  OOJIacTH
KU3HECATCIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJCH, TpEJiaraTh OPUTHHAIBHBIC TOAXOIbI W PEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOITYCKAOIINE AIbTEPHATUBHEIC PEIIICHHUS.

3) pabdora ¢ napopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHK (TEKCTE Y4EeOHOro MocoOus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBapsSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHeTe), aHAIM3MPOBaTh HH(POPMALHMIO pa3IUYHBIX BHAOB U (opMm
MPEJICTABICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTb;

(GbopMyJIMPOBaTh 3ampOChl W TPHMEHATH Pa3IUYHBIC METOABl TMpPH IOUCKE U OTOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUS YUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCIIGHO BBIOMPATH ONTHMAIBHYIO (OpMYy TIPEACTABICHUS OMOJOTHICCKOU
nHpopmanuu (cxemsl, TpaduKy, AUarpaMMBbl, TaOIUIIBI, PUCYHKH U IPYTOE);

UCTIOJIB30BaTh HAYYHBIH S3bIK B KAYeCTBE CPEACTBAa IMPH paboTe ¢ OHOJIOTHYECKOMN
uHpOpMaIMel: MPUMEHITh XUMUYECKUE, (U3MUECKUe U MAaTEeMaTHYEeCKHE 3HAKH M CHMBOJIBL,
dbopMyiibl, abOpeBHATypy, HOMEHKJIATYPY, WCIOIB30BaTh M IMPEOOPa30BBHIBATE 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHUS M 3allUThl WHpOpMaluu, HHOOPMAIIMOHHON
0€30MacHOCTH TUIHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATUBHBIMHM € CTBUSIMU:

1) oOmenne:

OCYIIIECTBIIATh KOMMYHHKAIIMU BO BCceX cepax >KM3HM, aKTHBHO Yy4acTBOBATh B JTUAJIOTE
WIH JUCKYCCHM TIO CYIIECTBY 00CyXkIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CY)KICHHUS OTHOCUTCIIGHO BBITIOJHEHUS TIpejlaraeMoil 3ajJavd, YYHTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTHX YYaCTHUKOB JIMAJIOTa UITH JTUCKYCCHUH);

pacro3HaBaTh HEBepOAJbHBIC CPEICTBA OOILICHHS, MOHUMATh 3HAYECHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYalUid, yMETh CMATYaTh KOHQIUKTHI U
BECTH TIEPETOBOPHI;



BJIAJIETh Pa3IMYHBIMU croco0aMu OOIIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMEpPEHUs
JPYyTUX JIIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyaMpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHMSI C HCIIOJB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHaA eSITeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBHYaJIbHON pabOThl MpHU
pemeHnn 61oIoruyeckoi mpooiaeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MTPUMEHEHHS TPYMIIOBBIX
(dbopM B3aMMOAEHCTBUSI TPU pELIEHUH yueOHO! 3a1auH;

BbIOMpPATh TEMATUKY M METO/AbI COBMECTHBIX NEHCTBUH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

IPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPIraHW30BbIBATH M KOOPJIWHUPOBATH
JIECTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIIPEAECIIATh POJIA C YYETOM MHEHHM
YYaCTHHUKOB, 00CYXk/1aTh Pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KaKJOT0 YYaCTHUKA KOMaH/bI B 00Ul pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLIEHMBATh WAEH C TMO3ULHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE MOBEJCHME B PA3JIMYHBIX CHUTYalUsX,
IPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHHBEPCATbHBIMH PeryJsiTHBHbBIMU 1eHCTBUSAMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS Ul BBIABICHHMA NpoOJIeM M HUX pELIeHUs B
KU3HEHHBIX M YUEOHBIX CUTYAIHX;

BBIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU LIE€JIEBBIC U CMBICIOBBIC YCTAHOBKU B CBOHMX
JNENCTBUAX U TMOCTYIKaX MO OTHOIIEHUIO K >KMBOW IMPHUPOJAE, CBOEMY 370POBbIO U 30POBBIO
OKPY’KaIOLIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON MACSITENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELICHUs IMPOOIeMbI ¢ YIETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmMpATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEIIOYTEHHI;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTH (HPOPMUPOBAHHIO M TPOSIBIICHUIO IIIMPOKOM SPYAULIUN B Pa3HBIX 00JACTIX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHHBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIAJICTh HABBIKAMH ITO3HABATEIHHON peQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEJIBHBIX IPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIOIB30BATh MPUEMBI pedIeKCUU
JUIsl OLIEHKU CUTYalluu, BBIOOpA BEPHOT'O pPelleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;



3) npuHsATHE ce0s M APYTUX:

IPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX MIPH aHAJIN3€E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3HUIIUH JIPYTOT0 YEIOBEKA.
MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COAEp)KaHUS ydeOHoro mpenmera «buomnorus» Ha
yriIyOIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHne NpoQuiIbHOro 00ydeHus: 00yJaromuxcs
onosnornu. OHM BKITIOYAOT: CieNU(UIeCcKre ITsi OMOJIOTUN HAayYHBIE 3HAHUS, YMEHHUS H CTIOCOOBI
NEMCTBUI MO OCBOEHUIO, MHTEPIPETALMU U NIPeoOpa30BAHUIO 3HAHUM, BUJBI AEATEIBHOCTU IO
HOJYYEHHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHUIO B PA3JIMYHbIX YYEOHBIX, a TaKK€ B PEaJbHBIX
YKU3HEHHBIX cuTyanusax. [IpenMerHblie pe3ysibTaTel IPEACTABIEHBI IO FOJaM U3yUEHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOSHUS yueOHOTo nipeameta «buonorus» B 10 knacce NOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE U POJIM OUOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPO/IBI M PELICHUU
po0JieM pallMOHAIILHOTO MPUPOIOTNIONIb30BAHMSI, O BKJIAJI€ POCCUICKUX U 3apyOEeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CHUCTEMOW OMOJIOTMYECKHUX 3HAaHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroliue
OMoJIOTHYEeCKHEe TEPMHHBI U TOHATUS (KHM3Hb, KJIETKA, OPraHM3M, METaboJIM3M, TOMEOCTas,
caMoperyJsiius, cCaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerouHas Tteopus 1. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacieacTBeHHocT T. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOTro00pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHUil), 3aKOHbI (€AMHOOOpa3us MOTOMKOB
NIEPBOIO MOKOJIEHMS], PACIIECIUIEHNUS], YUCTOTHI FaMET, HE3aBUCUMOT0 HacyieoBanus I'. Mennens,
TOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wu3MeHunBocth H. . BaBuiosa), npuHIUMbI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METOJAMU HAYYHOI'O MO3HAHUs, UCIOJIb3yEMbIX B OMOIOIMYECKHX
HCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHCAaHNE, U3MEPEHHE, HAOII0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATH CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuil, rpuOOB, PacTEeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OpPTraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB XKU3HEACITEIbHOCTH, POTEKAIOIINX B OpraHU3Max PaCTEHUH, ’KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHA BEMIECTB (METabO0JIM3M), TPEBpAIICHUS SHEPTHH, OPOKECHHS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUTIOB MUTAHMS, POTOCHHTE3a U XEMOCHHTE3a, MUT03a, ME€H03a,
raMeToreHesa, sMOpHOreHesa, NOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHUS,
UH/IMBUAYAIbHOTO DPA3BUTUS OpraHu3Ma (OHTOTE€HE3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTAHABIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM M HUX (PyHKIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLUUAMHU, MEXKAY OpraHaMH U CUCTEMAaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX W 4YeloBeKa M HMX (YHKIMSIMH, MEXKIy CHCTEMaMH OpPraHOB U HX
GYHKIUSAMU, MEXIY STaraMM OOMEHa BELIECTB, dTalaMU KJIETOYHOIO IMKJIa U KU3HEHHBIX
IIUKJIOB OpraHU3MOB, J3TalaMM SMOPHOHAJIBHOTO PAa3BUTHUSA, TE€HOTUIIOM M (DEHOTUIIOM,
dbenotumnom u pakTopamu cpeabl OOUTAHMUS;



YMEHHE BBIIBIIATH OTJIUYUTENbHBIC NMPH3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

yMEHHE UCIMOIB30BaTh COOTBETCTBYIOLIUE aPTYMEHTHI, OMOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKA3aTeJbCTBA POJICTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIT;

YMEHHUE pemiaTh OMOJIIOTUIECKHE 3a/1a4H, BBISBIATH IPHYNHHO-CIICACTBEHHBIE CBSA3H MEKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMU TPOLIECCaMU U SIBJICHUSIMH, JeNaTh BBIBOJABI U MPOTHO3bI Ha
OCHOBaHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JJAOOPATOPHBIE M MPaKTUUYECKHe paboThl, COONIONATh MpaBWiia MpU
pabote ¢ y4eOHBIM 1 Ta00paTOPHBIM 000pYT0BAaHHEM;

yMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPATH UX HKCIEPUMEHTAIbHBIMU CpEICTBAMH,
dbopMynupys LeNb UCCTeI0BaHUS, AHATTU3UPOBATh MOJIyYCHHBIE PE3YIbTAThI U JENIaTh BHIBOIBL;

YMEHHE y4acTBOBAaTh B Y4eOHO-HMCCIIEIOBATENBCKONW paboTe 1Mo OMOJOTHH, DKOJIOTUU H
MEIUIMHE, TPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO TPEACTABIATH
MOJTyYEHHBIE PE3yJIbTAaThl HA YUEHUYECKIX KOH(PEPEHIINSIX;

yMEHHE OIICHUBATh ITHUECKHE aCMIEKThl COBPEMEHHBIX UCCIIEIOBAHUI B 001aCTH OHOIOTHH
U MEIUIMHBI (KJIOHUPOBaHHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPABICHHOE H3MEHEHHE
TeHOMa U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiel mpodecCuOHaIbHON AesITeIbHOCTH B
obnactu OMOJIOTUU, MEUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X03HUCTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh M0O3HABATEIbHBIN HHTEPEC, HAIIPaBICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodecCHr M MPOJI0IDKEHHE ONOIOTHYECKOr0 00pa30BaHuUs B OPTaHU3AIUIX
CpeaHero NpoheCCHOHATBLHOTO U BBICIIETO 00pa30BaHUs.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO npeamerta «buonorus» B 11 knacce NOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HaYK, B
(OpMHpPOBAHNU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHWU 3aKOHOB
IPUPOJIbI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YelIOBEYECTBA, a TAKXKE B PEIIEHUU BOIPOCOB
paIoHaIBHOTO MPUPOIOTIONH30BAHMS, U B POPMUPOBAHUU IICHHOCTHOTO OTHOIIICHUS K IPUPOJE,
00IIeCTBY, YENOBEKY, O BKJIAJ€ POCCHICKHX U 3apyOeXHBIX yUEHBIX-OMOJOrOB B pa3BUTHE
OuoJIoruu;

yMEHHE BIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET OMPEIENICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB W TOHATHHA (BHI,
’KocucTema, Ouocdepa), Ouonormueckue Teopun (dBomonMoHHas Tteopus Y. JlapBuHa,
CHUHTETHYECKasi Teopusi sBomonuu), ydenus (A. H. CeBeproBa — 0 MmyTsSX W HampaBJICHUSIX
sBosonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3apoxsimeBoro cxoacrsa K. M. bapa), npaBuna (Munumyma 1O. JIuOuxa,
HKOJIOTMYECKOM MUpPaMUIBI SJHEPTHH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHMS, HCIIONb3YEMBIMU B
OMOJIOTMYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB W DKOCHCTEM (OMHCAHHME, H3MEpEHHE,
HaOII0/IeHUE, HKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS U OLICHKH aHTPOMOTEHHBIX M3MEHEHHH B
pUPOJE;

YMEHHE BBIACTATh CYNIECTBEHHBIC NPU3HAKU: BUJIOB, OMOTCOIICHO30B, IKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIOIMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AUTOMATPUIECKOTO ¥ CUMIATPUIECKOTO BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJ BOJIOLUN
Ha TeHO(OH]] MOMYJIALUHN, TPUCTOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUH SBOJIIOLNH, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHU B IKOCHUCTEMAX;



YMEHHE yCTaHABJIMBATH B3aUMOCBSI3U MEXTy MPOLIECCAMH SBOJIIOLINH, IBIKYIITIMH CHIIAMA
aHTPONOTeHe3a, KOMIIOHEHTAMH pa3IMYHBIX HKOCHUCTEM U TPHCIOCOONEHUSIMH K HUM
OpTaHHU3MOB;

YMEHHUE BBISBIATH OTIUYUTEIbHBIC IPU3HAKHU KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpele oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB J3KOCHUCTEM, B3aWMOCBS3EH
OPraHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX H3MEHEHHUH B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIA JIOKa3aTEeJIbCTBA POJCTBA OPraHMU3MOB pA3HBIX CHUCTEMAaTHYECKUX TpPYMIL,
B3aMMOCBSI3M OPTraHM3MOB U CpeIbl OOMTaHMSA, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHUsI MHOT000pa3nsi BHIOB M KOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS NPHPOIBI H
YeJI0BEYECTBA;

YMEHHE pemaTh OM0JIOTHYECKUE 3a/1a4H, BBISBIISITH IPUUYUHHO-CIICICTBEHHBIC CBA3H MEKIY
UCCIIEYEMBIMI OMOJIOTHYECKIMH TPOLIECCAMH M SIBICHUSIMH, JIeTaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHH TIOJTyYCHHBIX PEe3YJIbTaTOB;

YMEHHE BBINOJHSTH JIAOOPAaTOPHBIE M NMPAaKTUYECKUe paboThl, COOIIONATH MpaBUiIa TPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYyI0BaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TPOBEPATh HX OKCIIEPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyTHpyS 1IeTh NCCIIEIOBAHNUS, AHATTM3HUPOBATH MOTYYECHHBIC PE3YIIbTAThI U JICJIaTh BEIBOJIBI;

yYMEHHE y4acTBOBAaTh B Y4eOHO-MCCIEIOBATEIbCKON paboTe Mo OMONOTHH, SKOJOTHU U
MeIUIUHEe, MPOBOAUMON Ha 0a3e WIKOJBHBIX HAYYHBIX OOILIECTB, U IyOJUYHO MPEACTABIATH
MOJTYYCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

yYMEHHE OIICHWBAaTh TUIOTE3bl W TEOPHHM O IMPOMCXOXKICHUH IKU3HH, 4YeJIOBEKa U
YeJIOBEYECKUX pPac, O NPHUYUHAX, MOCIEACTBUAX U croco0ax MpeAoTBpAlICHUS TI00aTbHBIX
U3MEHEeHUu# B buocdepe;

YMEHHE OCYILIECTBISATh OCO3HAHHBIN BBIOOP Oynymieil mpodeccuoHalbHON A TeIbHOCTH B
o0acTé OMOJIOTHH, SKOJIOTHH, IPUPOIOTIONIE30BAHIS, MEIUITUHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPHHAPUH, CEITHCKOTO XO35HCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIITyOJIsTh MTO3HABATEIBHBIH
MHTEPEC, HAIPaBJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLICH MPO(eCcCHH U MPOJAOIIKEHUE
OMOJIOTHYECKOr0 00pa3oBaHMs B OpPraHM3ALMAX CPETHEr0 MPOPECCHOHATIBLHOIO U BBICIIETO
o0Opa3oBaHusl.
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