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COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue MpPOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY TOCYIAapCTBEHHOM
uroroBoit arrecraruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHas OHONOTHsI — KOMIUIEKCHas Hayka. KpaTkas ucropus pasBUTHS OHOJIOTHH.
Bbuonornyeckne Hayku W u3ydaemble UMH MpoOiembl. DyHaaMeHTalbHbIe, TPUKIIaIHbIE U TIOUCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHne OHMOJIOTUH B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
[Ipodeccun, cBsizanHble ¢ OuosOTHEH. 3HaYCHNE OMOJIOTUN B MPAKTUYECKON JEATEIHHOCTH YeIOBeKa:
MEJUINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPO/IBL.

JdeMoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnedt, XK. b. Jlamapk, Y. lapsun, V. Tlapse#,
I'. Mennens, B. U. Bepunanckuii, U. I1. I1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, @. Kpuk, /I. K. benses.

Tabauie! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKamuy, «CrcTeMa OMOJIOTHYECKUX HAyK».

Tema 2. 7KuBble cucTeMbl U UX H3YUYeHHE

XKusble cuctembpl Kak mnpeaMer u3ydeHus Ouosiornu. CBONCTBA JKMBBIX CHCTEM: E€IUHCTBO
XMUMHUYECKOTO COCTaBa, AMCKPETHOCTb U HEJIOCTHOCTb, CIOKHOCTh M YIOPSAOYEHHOCTh CTPYKTYPBI,
OTKpPBITOCTh, CAMOOPraHU3allus, CaMOBOCIPOU3BEACHUE, Pa3ApaXKUMOCThb, HW3MEHUYUBOCTb, POCT H
pa3BUTHE.

YPOBHU OpraHU3alMH KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM,  3KOCHUCTEMHBIH  (OuoreoneHotuyeckuii), Ouochepnsiii.  IIpoueccsl,
MIPOUCXOJISIINE B )KUBBIX cucTeMax. OCHOBHbIE MPU3HAKHU KUBOTO. JKM3Hb Kak (popma CyliecTBOBaHHUS
Marepun. Hayku, nzydaromiye >kMBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpPraHN3aluu.

N3yuenne >kuBBIX cUCTeM. MeToasl Ouosiormueckoi Hayku. HaOmroneHuwe, u3MeEpeHHe,
SKCIIEPUMEHT, CUCTeMaTu3alus, MeTaaHainu3. [loHATHEe O 3aBUCMMOW M HE3aBUCHMOM TEPEMEHHOM.
[TnanupoBanue s3xcnepumenTa. [loctanoBka u mpoBepka runote3. Hynesas runotesa. [lonsiTre BIOOpKH
u e€ nocroBepHOCTh. PazOpoc B Ouosornyeckux JaHHBIX. OIlLIEHKAa JOCTOBEPHOCTH MOJIyYEHHBIX
pe3ynbTaToB. [[pUunHbBI UCKaXKEHUs pe3ylIbTaTOB 3KcniepuMeHTa. [loHsaTHE CTaTHCTHYECKOTO TeCTa.

JdemoHcTpauuu

Tabauibl 1 cxeMbl: «OCHOBHBIE MpPHU3HAKU JKU3HWY», «buonornyeckue cuctembl», «CBOMCTBa
YKUBOW MaTepumn», «YPOBHU OPraHU3ALMM KUBOU NPUPOIb», «CTpOCHUE KUBOTHOU KIETKW», «TKaHU
AKHUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 Opranusmay, «buoreonenos», «buocdepa», «MeTo bl
W3Y4YEHUS KUBOU MIPUPOIBDY.

Ob6opynoBanue: 1abopaTtopHoe 000pyAOBaHHME ISl TMPOBEACHUS HAOMIONCHUN, H3MEPEHUH,
9KCIIEPUMEHTOB.

IpakTHyeckasi padora «/crnoab30BaHue pa3IMYHBIX METOJOB MPU U3YUEHUH )KUBBIX CUCTEM).

Tema 3. buonorus KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHAIBHAS €MHULA KHUBOTO. VIcTOpUs OTKPBITHS KiIeTKU. PaboThl
P.I'yka, A.JleBenryka. Knerounas teopust (T.IIBann, M. llneiinen, P.Bupxos). OcHoBHbIE
IIOJIOKEHHUS COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabl MOJIEKYISIPHOM M KJIETOYHOM OMOJIOTUN: MUKPOCKOTHS, Xpomarorpadus, anekrpodopes,
METOJl  MEYEeHbIX  aToMoB, jauddepeHInaTbHOE  LUEHTPUPYTHpPOBaHUE,  KYJIbTHBHUPOBAHME
KJIETOK. M3yuenue ghuxcuposannvix kiemox. INEKTPOHHAST MUKpOCcKonus. KoHgokanbHas MuKpockonus.
Bumanvnoe (npusxcusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Hoptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuie! u cxembl: «CBETOBOW MUKPOCKOTD, «JIEKTPOHHBIM MUKpOCKOI», «McTopusi pa3BUTHS
METOJI0B MUKPOCKOIIUU.




OOGopynoBaHue: CBETOBOI  MHMKPOCKOI, MHKPOIIPENapaTbl PACTUTENBHBIX, JKUBOTHBIX H
OaKTepUaATbHBIX KIIETOK.

IMpakTuueckass padora «/3yuyeHne MeTONOB KIETOYHOW Ouosnoruu  (Xpomarorpadus,
anekrpodopes, nuddepennuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMHUYECKUN COCTAaB KJIETKH. Makpo-, MUKpPO- U yJIbTPaMUKPOIEMEHTHI. Boma u €€ poJib kak
pacTBOpUTEIISI, peareHTa, y4dacTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETyIsauuu. MwuHepaabHbIe
BELIECTBA KJIETKH, UX OMoslornyeckast posb. Pojib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIeTKu. buonorndyeckue noaumepsl. benkn. AMUHOKUCIOTHBIN COCTaB
6enkxoB. CTpyKTyphl OenKoBO# Mosekyibl. [lepBuuHast crpykTypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTHYHAasi, YeTBEepTHUHAs CTPYKTyphl. JleHarypamus. CsoiictBa OenkoB. Kiaccupukamus OenKoB.
buonorunueckue pynxum 06enxoB. [Ipuonsi.

VYrineBoabl. MoHocaxapuapl, AMCAaXapybl, OJIUTOCaxapujibl U ToJmcaxapuasl. OO 1iaH
CTpPOEHHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIeBOIOB. buonornueckue pyHKIMK yTriIeBOIOB.

Jlunuget. T'uapodubHO-THAPOdOOHBIE cBoMcTBa. Kiaccudukanus nunumos. Tpuriuiepusi,
dhochomunuabl, BOCKH, cTepoubl. buonorudeckue hyakimu unuao. O01me cBOMCTBa OMOIOTUUECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JIHK 1 PHK. Ctpoenne nHyknennoBbix kucnot. Hykieornael. [IpuHnmn
komruieMeHTapHocTH. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas crmpans. MecToHaxoXACHUE 1
ononornueckue ¢pynkruu JJHK. Bugst PHK. ®ynkunn PHK B kietke.

Crpoenne mosiekynbl AT®. Maxkpospruueckue cBsizu B Mosekyine AT®. buonornueckue
¢byaknun  AT®.  BoccraHoBieHHbIE — TEPEHOCYMKH, WX  (QyHKOMM B KIETKe. /[pyeue
nykneosuompugocpamor (HT®). CexsenupoBanne JHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CtpykrypHas Ouosorus: OWOXMMHUYECKHE W OHO(PU3NYECKHE WCCICIOBAaHUA COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYphl OMOMOJIEKY. Modenuposanue cmpykmypsl u YyHKYull 6UOMONEKYI U UX
Komniexkcos. KomnvromepHulil Ouzatii u Op2aHudecKull Cunmes OUOMONEKYIL U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpauuu

oprpetsr: JI. [Tonmunr, Ix. Yorcon, @.Kpuk, M. Yunkuuc, P.®Ppauxnun, . Conrep,
C. Ilpy3unep.

Jlnarpammel: «Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B HEXKUBOM Npupose», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabauisl u cxembl: «llepuoanueckas Tabaua XUMHYECKUX 2JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
BOJIbI», «BermecTBa B cocrtaBe opraHu3zMoB», «CTpoeHHe MoJieKylbl Oenka», «CTpyKTypbl OelKOBOMH
MOJIEKYJIb», «CTpoeHue MOJEKyNl YIJIeBOJ0B», «CTpoeHHe MOJIeKyn JunuaoBy, «HykienHoBble
KHUCIIOTBI, «CTpoeHne MoJekysbl ATOy.

O6opynoBaHue: XuMU4eckas mocya u 000pyI10BaHHE.

Jla6opaTopHasi padora «O0HapyKkeHHEe OETKOB C TOMOIIbIO KAYECTBEHHBIX PEaKIUII».

JladopaTopHasi padora «/ccienoBaHnne HYKIEMHOBBIX KHCIOT, BBIACJIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tunbl  kJeTOK: dyKapuOTHUecKass U mpokapuoThdeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHUs KIETKH.

Crpoenne mpokapuotudeckoil kietku. Kietounas crenka Oaktepuil m apxeil. OcobeHHOCTH
CTPOEHHUsI TeTepoTpOoPHOIl U aBTOTPO(HON MPOKAPUOTHUECKUX KJIETOK. MecTo M pojib MPOKapHUOT B
OuolLeHO3axX.

Crtpoenrie ¥ (yHKIMOHUpPOBaHHE 3SyKapHOTHUEeCKOM kieTku. [lnmasmaruyeckas MmemOpaHa
(mnazmanemma). CTpykTypa miaasMaTudeckoir MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTu4decKyto
MeMOpaHy: maccuBHBIA (nuddy3us, obneruénHas nup¢ys3us), akTUBHBINA (IEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGora Harpuii-kaimeBoro Hacoca.



OHAOIMUTO3: TUHOIMTO3, ParonuTo3. JKk301UT03. Kietounas crerka. CTpyKTypa U GyHKIIUHN KICTOYHON
CTEHKH pacTeHul, rpu0oB.

Huronnazma. ILlurozons. Iutockener. JIBwkenwe 1mTomiasmbl. OpraHoujibl  KIETKH.
OpHoMeMOpaHHBIE OpPraHoWAbl KIETKW: SHpomnazmatudeckas cerb (OIIC), ammapar [ombmkw,
JM30COMBI, UX CTpOEHHE U (YHKIUHU. B3auMOCBsA3b 0JTHOMEMOpPAHHBIX OPraHOMIOB KIeTKH. CTpoeHue
TPaHyISIPHOTO pEeTHKYyIyMa. Mexanusm nanpagienus oOenxos ¢ IDIIC. CUHTE3 pacTBOPHMBIX OEIKOB.
CuHre3 KierouHblx MeMmOpaH. [nangkuii (arpaHynspHBIM) SHIOMIA3MATUYECKUN  PETUKYIIYM.
Cexperopnas ¢pyHkuus anmnapara ['ombmxu. Moougpukayus 6enxos 6 annapame I onvoocu. Copmuposka
benxkos 6 annapame [onvodicu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyoiaum pacTHTENHHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHouAbl  KJIETKU:  MHUTOXOHJpPUH,  IUWIACTHABL. [Ipoucxodcoenue
mumoxonopuit u naacmuo. Cumobuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenne u QyHKIIUN
MUTOXOHJApPUN M miacTuA. [lepBuuHble, BTOPUYHBIE U CJIOXHBIE IIACTUIBI (POTOCHHTE3UPYIOIIUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTBI, IEUKOTUIACTHI BBICIINX PACTEHUM.

HememOpannbie opranonipl kiaeTkn CtpoeHue u GyHKIMY HeMEMOpPaHHbBIX OPTaHOMI0B KIIETKH.
PuGocomsl. IIpomesxcymounvie  gpunamenmol. MUKPOPHUIAMEHTBL. AKMuUHOGble  MUKPODUIAMEHMbI.
MplieuHble KIETKU. AKmMuHo8ble KOMNOHEeHmbl Hemblueynblx Kiemok. MukpoTpyoouku. Kietounslii
ueHtp. CTpoeHue U JABWKEHUE IKTYTUKOB UM  pecHHYeK. MUKpPOTpYyOOUKHM  IIMTOIUIA3MBbl.
Hentpuons. benku, accoyuupoanuvie ¢ MUKpoguiamenmamu u Mmukpompyoouxamu. Momopuoie 6enxu.

SAnpo. Obonouka sapa, XpOMaTrH, KapuoIjia3Ma, SAPBIIIKH, UX CTpOeHHE U GYHKUIUU. S nepHbIit
0enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PAaCHONIOKEHUE XPOMOCOM B MHTEPHA3HOM sape. Dyxpomamun
u eemepoxpomamun. benku xpomaTuHa — TUCTOHBI. JJuHamuxa sadepHotl 000104Ku 8 mumose. HoepHuiii
Mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTENbHAsE XapaKTEPUCTHUKA KIETOK 3YKApHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

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

Tabmunpel 1 cxeMbl: «CTpoeHHE YKAPUOTHYECKOW KIETKW», «CTpOeHUE >KMUBOTHOU KIIETKH,
«CTpoeHue  pacTUTENbHOW  KIETKW», «CTpoeHue  MUTOXOHIpumW»,  «Anpo»,  «CrpoeHue
MIPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOII MHUKPOCKOI, MHUKpPOIpPENapaTbl PacTUTEIbHBIX, >KHUBOTHBIX KIIETOK,
MUKpOTpenaparbl 6akTepHabHbIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHus KIETOK Pa3IMYHbIX OPraHU3MOB.

IMpakTnyeckas pa6ora «/3ydyeHue CBONCTB KIETOYHON MEeMOpaHbI».

JladopaTopHasi padora «/ccienoBanue IUIa3MoiiM3a M JICIJIA3MOJIM3a B PACTUTENIBHBIX
KIIETKax».

IpakTHyeckasi padora «/3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M MPeBpPAallleHHE SJHEPTHHU B KJIETKe

AccuMuIsIMS U AUCCUMHJISILUSL — JBE CTOPOHBI Meraboim3Ma. Tumbl 0OOMEHa BELIECTB:
aBTOTPO(HBIA U reTepoTpodHBIH. YYacTHe KUCIOpoAa B OOMEHHBIX Ipoleccax. DHEPreTU4ecKoe
obecrieueHne kieTku: npespamieHne AT® B oOMeHHbIX mpoiieccax. DepMEeHTATHBHBIA XapakTep
peakuuii kinerouyHoro merabonm3ma. DepMeHTHl, WX CTPOCHHE, CBOWCTBA M MEXaHWU3M JCHCTBUS.
KodepmenTsl. OTnuuuns GepMEHTOB OT HEOPraHMYECKUX KaTaIM3aTOPOB. bemku-akTHBaTOPhI U OEIKu-
MHTUOUTOPBL. 3aBUCHMOCTH CKOPOCTH (DEPMEHTATHBHBIX PEAKIIUI OT Pa3IHMYHBIX (PaKTOPOB.

[lepBuuHBIi CHHTE3 OpraHMYECKHX BemlecTB B kierke. dorocuHTe3. AHOKCUCEHHbIN U
OKCueeHuwlll pomocunmes y daxmepuii. Ceemocobuparowjue nuemMeHmovl U NUSMeHmMbl PeaKyuoHHO2O0
yenmpa. Ponp XnoporiactoB B porecce poTocunTe3a. CBeToBas 1 TeMHOBas hazel. @omoodvixarue, Cs-
, C4- u CAM-munwvi gpomocunmesa. IlponykTuBHOCTb (hoTOCHMHTE3a. BiusHue pa3nuuHbIX (pakTopoB Ha
CKOPOCTh oTOCHHTE3a. 3HaUeHHE (OTOCUHTE3A.

XemocuHTe3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUUIMpPYIONIHE OaKTepuH,
KeJe300aKTepuu, CepoOaKTepuu, BOJIOPOJHbIE OaKTepUH. 3HAUCHHE XEMOCHHTE3a.



AnaspoOHble opraHu3mbl. Bunel Opoxenus. IIpoaykTel Opo’keHHST M WX HCIOJIB30BaHUE
4eJI0BEeKOM. AHa’pOOHBIE MUKPOOPTraHU3Mbl KaK 00BEKThI OMOTEXHOJIOTUU B BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHU3Mbl. DTarbl YHEpreTndeckoro ooMena. [loaroroBurensHeiii dtan. ['mukomms —
OECKUCIIOPOAHOE PACIIETNICHHE TIFOKO3BI.

buonoruueckoe OKHUCIEHHE, WM KJIETOYHOE JAbIXaHue. Poib MUTOXOHIpUH B mpoueccax
ouonornyeckoro oxkucieHus. Lukmuueckue peakumu. OxucinutensHoe (ochopunupoBanue. Snepeus
MeMOPaHHO20 epaduenma npomonos. Cunmes ATD: paboma NPOMOHHOU ATD-
cunmasvl. [IpenMyiiecTBa a’poOHOTO TMyTH OOMEHA BELIECTB Tepel aHa3pOOHBIM. D(PQPEKTHBHOCTD
SHEPreTHYEcKOro oOMeHa.

JdeMoHcTpauuu

Hoprpetst: JUk. [Tpuctin, K.  A. TumupsizeB, C. H. Bunorpanckuii, B. A. Durensrapnr,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuibl u cxembl: «@OTOCUHTE3Y, « IHEPTETHUUECKUI 00MeH», «buocunTes O6enkay, «CtpoeHue
(dhepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHKe: CBETOBOII MMKPOCKOI, OOOpYAOBaHME MJIi IPUTOTOBICHHS] IMOCTOSHHBIX MU
BPEMEHHBIX MUKPOIIPENapaToB.

JlagopaTopuasi padora «/3ydyeHrne KaTalUTUYECKON AaKTHMBHOCTHM (EPMEHTOB (Ha MpuUMeEpe
aMuUIIa3bl WM KaTajiasbl)».

JlagopaTopuasi padora «/3yyeHne (pepMEHTaTUBHOTO paclIeIUIeHHs MEePOKCHIa BOJIOPOJa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopuasi padora «CpaBHeHHE POIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JladopaTopuasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUS».

Tema 7. HaciiencrBeHHasi uHpopMauus U peaju3anus eé B KJIeTKe

Peaknun matpuunoro cunte3a. [[puHINN KOMITTIEMEHTAPHOCTH B PEAKIIUAX MATPUYHOIO CUHTE3A.
Peanmuzamus HacnmenctBeHHod wHMoOpmaruu. ['eHeTHmdeckwii Koz, ero cBoicTBa. TpaHCKpHUMIMS —
MatpuuHblii cuHTe3 PHK. IlpuHIUOBI TpaHCKpPUIILMHU: KOMIUIEMEHTAPHOCTh, aHTHUIAPATIIEIbHOCTD,
acumMeTpuuHOCTh. Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancmsamuss u e€ stanel. Yvactue TpaHcnoptHeix PHK B OmocunHTe3e Oenka. YcmoBus
onocuHTe3a 6enka. KogupoBanne aMuHOKHCIOT. Posib ppubocoM B OnocuHTE3€e Oerka.

Coepemennvie npeocmasgnenus o cmpoenuu 2enog. OpraHuszalysi TeéHoMa y IPOKapUOT U
sykapuoT. Perymsuust akTUBHOCTM TeHOB y mnpokapuoT. [umoreza omepona (®P. XKako0,
K. Mano). Monekynsapusie mexanuzmvl dKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsyuu
pabomuwl 2enos. Perynsains 0OMEHHbBIX MPolieccoB B KiieTke. KieTounslii romeocTas.

Bupycel — HekieTouHble OPMBI JKU3HHU U 00JIUraTHbie Mapa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuszunennwviti yuxn J[HK-codepowcawux eupycos, PHK-
cooepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

BupycHbie 3a0oneBanus yenoBeka, kuBOTHBIX, pactenuid. CIIN, COVID-19, couuanbHble 1
MEJHUIIMHCKUE MPOOIEMBI.

buoungopmamura: ummeepayus u ananuz Ooavuwux maccueos («bigdata») cmpyxkmypHwvix
buonocuveckux oOanuwix. Hanomexunonoeuu 6 oOuonoeuu u meduyuue. Ilpocpammupyemvle @yHkyuu
benxos. Cnocobwl 0ocmasKu 1ekapcms.

JdeMoHcTpanuu

Hoptpersl: H. K. Konbuos, JI. Y. UBanoBCkuii.

Tabnuue! u cxemsl: «brocunres 6enka», «I'eneTnueckuit koay, «Bupycs», «bakreprnodarny.

IIpakTnuyeckas padora «Co3aHue MOJEIN BUPYCa.

Tema 8. JKusHeHHBIH UKJ KJIETKH

Knerounslil nuki, ero nepuojasl u perymsuusa. Uatepdaza u Mmuto3. OCOOEHHOCTH TPOIIECCOB,
npoTekaromux B uHTepdase. Iloaroroska kieTku k aeneHuto. [IpecunreTnueckuii (MOCTMUTOTUYECKHUIA),
CHUHTETHYECKUI M MOCTCUHTETUYECKUH (MIPEeMUTOTHYECKUI) TepHOoabl UHTEP(Da3bI.

Matpuunsiii cunte3 JJHK — pennmukanus. [Ipunnune! perumkannn JIHK: kommuiemeHTapHOCTSD,
IIOJIYyKOHCEPBAaTUBHBII CHHTE3, aHTUNApallIelbHOCTh. MexanusMm pemmnkauun JHK. Xpomocomsr.



Crtpoenne xpomocoM. Tenmomepbl u Tenomepasa. XPOMOCOMHBIN Ha0Op KIETKM — KapUOTHIL.
JIMTUTON/THBIN U TaTruIONIHBIN HA00pBI XpOMOCOM. ['0OMOIOTHYHBIE XpPOMOCOMBIL. [10JI0BBIE XPOMOCOMBL.

Jenenue knetkn — Muto3. CTaguu MUTO3a M IPOUCXOSIINE B HUX Ipolecchl. THUIlbI MUTO3A.
Kaprokunes u nutoknHes. buosiornueckoe 3Ha4eHue MUTO3a.

Perynsus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMmMupyemast kjaetouHasi THOess — arornros.

Knerounoe sapo, XpoMOCOMBI, (YHKIHOHANbHAS TeHOMHKA. Mexanusmsl npoaughepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «Lughposas knemka» — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpauuu

Tabmuier w1 cxembl: «KW3HEHHBI THMKJI  KISTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Perumukanus JTHK».

O6opynoBaHKe: CBETOBOI MUKPOCKOI, MUKpoIpenapathl: «MHUTO3 B KJIIETKaX KOPELIKa JIyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopaTopuasi padora «HaOnroneHre MuTo3a B KJIeTkax KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonoruueckoe pazHoodpasue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUAIbHbBIE, MHOTOKJIETOUHBIE
OpraHU3MBlI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJTHOKIETOYHBIX Oprann3mMoB. bakrepuu, apxenu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anMocCBsI3p 4YacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHHM, OpraHbl M CUCTEMBI OpPraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Tkanu pactenuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHas, NMOKPOBHAsS, MPOBOAAIIAS,
OCHOBHasi, MexaHu4eckasi. OCOOEHHOCTH CTPOCHHUs, (YHKIIMH M PaCIOJIOKEHUs TKaHEH B OpraHax
pacTeHui.

TkaHM JXKMBOTHBIX M 4YEJOBEKA. THIMBI KUBOTHBIX TKAaHEH: SMUTEIUAIbHAs, COECIMHUTEIbHAS,
MblleyHasi, HepBHasi. OCOOEHHOCTH CTPOEHUs, GYHKIMM U PACTIONOKEHUSI TKAHEH B OpraHax >KMBOTHBIX
U YEJIOBEKa.

Opranbl. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacTeHud. Opranbl U CHUCTEMBI OpPraHOB
YKUBOTHBIX U yesoBeKa. OYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pactenHuil. Ckenersl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYyTpeHHH ckesieT. CTpPOCHUE U TUIIbI COSUHEHHS KOCTEH.

JIBukeHHe OpraHu3MoB. [IBukeHHE OJHOKIETOYHBIX OPraHM3MOB: aME&OOWIHOE, JKTYTHKOBOE,
pecHuyHoe. J[BMKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBbI U HACTUH. JIBUKEHNE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedrexc. CkeneTHbie MBIl U UX paboTa.

[Iuranue opranu3zmoB. IloryionieHue BOJBI, YIIEKUCIOIO ra3a M MUHEPAIbHBIX BELIECTB
pactenusmu. [Iuranue *XUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE mNuueBapeHue. llutanue
[I03BOHOYHBIX JKUBOTHBIX. OTHenbl NUIIEBAPUTENIBHOrO TpakTa. [luiieBapurenbHble KEJE3bl.
[IumeBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [lpixanue pacrenuil. [lpixanwe xuBOTHbIX. Juddy3us razos dyepes
MoBepXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas MoBepXHOCTh. XKabepHoe U IErouyHOe JbIXaHue.
JIpIXxaHW€E TO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCIIOKHEHHE CTPOCHHMS JIETKUX
II0O3BOHOYHBIX JKUBOTHBIX. [[pIXaTenpHas cucTeMa 4einoBeka. MexaHn3M BEHTWIALUU JIETKUX Y NTHLL U
MJIEKOMUTAOMUX. Peryssuus apixanus. J{pixarenbHble 00bEMBI.

Tpancnopt BemecTs y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHas cuctema n €€ opranbl. KpoBeHOCHass cUCTEMa MO3BOHOYHBIX JKMBOTHBIX M
yenoBeka. Cepue, KpOBEHOCHbIE cocyasl M KpoBb. Kpyrum KpoBooOpalieHus. IBOIIOLHMOHHBIE
YCIOXHEHHUS CTPOCHHUS KPOBEHOCHOM CHCTEMbI ITO3BOHOYHBIX JKMBOTHBIX. Pabota cepama u eé
perynsanus.

Briaenenue y opranusmoB. Beinenenune y pacrennii. Bergenenue y ;xuBoTHbeIX. CokpaTUTEIbHBIE
BakyoJsu. Oprassl BeliesneHus. QUIbTpaIus, CeKpelus 1 00paTHOE BCAChIBAHNE KaK MEXaHU3MBbI PaOOThI
opraHoB BblJesieHUs. CBsI3b MIOJIOCTH TeJla C KPOBEHOCHOW U BBIAECINTENBHON cCUCTEMaMU. Brinenenue y



MMO3BOHOYHBIX JKMBOTHBIX 1 yenoBeka. [louku. Ctpoenue u pynknuonnpoBanue Heppona. Ob6pazoBanue
MOYH Yy YeJIOBEKa.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuid W IUCTHI
[IpOCTENIINX. 3alIUuTa Y MHOTOKIETOUHbIX pacTeHuil. Kyrtukyna. CpeacrBa nacCUBHOM M XMMHUYECKOMN
3amuThl. OUTOHIIMIBL.

3ammuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIC. 3alllMTa OPraHu3Ma OT
Oone3neld. iMmyHHas cuctema 4enoBeka. KIeTOuHBI W TyMOpalbHBI UMMYHHUTET. Bpoxn€HHBIA 1
nprOOpeTEéHHBI  crienupuuecKkuii WMMYHHTET. Teopusi KJIOHAIBHO-CEJIEKTUBHOTO WMMYHHTETA
(IT. Opmux, ®. M. bepuer, C. Tonerasa). BocranuTtenbHbie OTBETHI OpraHu3MoOB. Poyib BpOXKAEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PazapaxkumocTs U perynanus y opranu3mMoB. Pa3apaxuMocTs y OJHOKJIECTOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBuast cucrema u peduiekTopHast peryisius y *UBOTHBIX. HepBHasi cuctema u €€ OTIebl.
DBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHUSI HEPBHOW CHUCTEMBI Yy KXUBOTHBIX. OTAENbI TOJOBHOTO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX. Pediekc u pednekropHas ayra. besycinoBHbie 1 yciioBHBIE peIICKCHI.

['ymopanbHas peryssius 1 SHIOKPUHHAS CHCTEMa )KMBOTHBIX U uelioBeka. JKene3bl SHA0KPUHHON
CUCTEMBl M HX TOPMOHBI JlelicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOW W SHIOKPUHHOW CHCTEM.
['unoTtanamo-runoguzapHas cucrema.

JdeMoHcTpauuu

[Moptper: U. I1. ITaBnos.

Tabmuiel ~ u  cxembl: «KOTHOKIETOYHBIE  BOJOPOCHN», «MHOTOKIETOYHBIE  BOJOPOCIHY,
«baktepuny, «lIpocreiimmey», «OpraHbl IIBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHOB IMO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHEe CTpoeHHE HaceKoMbIx», «TkaHu pacteHui», «KopHeBbIe CHCTEMBIY,
«Crtpoenue ctebns», «CTpoeHHe JTUCTOBOM IUIACTUHKWY», «TKaHM KUBOTHBIX», «CKEIeT 4YeIoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucrema», «HepBHas
cucteMayn, «Koxa», «MpleuHas cucteMa», «BplaenurenbHas cucTeMa», «DHJIOKPUHHAs CUCTEMay,
«Ctpoenne Mblp», «MMMyHuTeT», «KnmedHonosmocTtHsle», «(CxemMa NUTaHUA PACTEHUID,
«KpOoBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX XUBOTHBIX», «CTpoeHHe Truapbl», «CTpoeHHE IUTaHapUn»,
«BHyTpeHHee cTpoeHue J0xkAeBOro yepss», «HepBHas cucrema poioy, «HepBHas cucrema JSTyIIKUY,
«HepBHast cucrema mnpecmblkatomuxcs», «Hepras cucrema nruny», «HepBHas —cucrema
MJIeKoTUTamux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOI ~ MHUKPOCKOI, MHKpPOIpenapaTbl  OJAHOKJIETOYHBIX OPraHu3MOB,
MHUKpOIIpenapaTsl TKAaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKUBBIE
9K3eMIUISIpbl KOMHATHBIX pAaCTEHUM, repOapuu pacTeHHWil pPa3HBIX OTMAEJIOB, BIIAXKHBIC IIperaparbl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIHUU OECMO3BOHOYHBIX >KUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue A JEMOHCTpAIlMM MOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHH, pacHIeTICHUs
KpaxMana v OeNKOB Moj JeHCTBHEM (PEepMEHTOB, 000pyAOBaHHUE Uil JEMOHCTPALMU OIBITOB IO
W3MEPEHUIO KU3HEHHON EMKOCTU JIETKUX, MEXaHU3Ma JbIXAaTEJbHbIX ABUKEHUN, MOJEIN TOJIOBHOIO
MO3ra pa3IuyHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHne TKaHEeW pacTEHUI.

JlaGoparopHas padora «/3yueHne TKaHeU )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHne opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. Pa3mHoeHHe M pa3BUTHE OPraHU3MOB

@opMBI pa3MHOMKEHHUS OpraHu3MOB: Oecrmojioe (BKJIIOYash BereTaTMBHOE) M TOJoBOoe. Bubl
0€ecIoI0oro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pazmuoxenue. I[lonoseie kierku, unm ramersl. Meito3. Ctaaun meiiosa. [loBenenue
xpoMocoM B Meo3e. Kpoccunrosep. bruonornueckuii cMpicit MeHo03a M IOJIOBOTO npolecca. Meios u ero
MECTO B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3Butue. ['ametoreHe3 y KuBOTHBIX. [lonoBeie kene3pl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KJIeTOK. CniepmaroreHes u ooreHes. CTpoOeHUE MOJIOBBIX KIETOK.

OmnonoTBOpeHHe W SMOpPUOHANIBHOE pa3BUTHE IKUBOTHBIX. (CmoOCOOBI  OIMJIOJOTBOPEHUS:
HapyXHO€, BHyTpeHHee. [lapreHorenes.



WuauBuayanbHOEe pa3BUTHE OPraHM3MOB (OHTOTeHe3). DMOpPHOJIOTHS — HayKa O pa3BUTHH
opranusMoB. Mopghozcenes — 00na u3z enaguwvix npodaem smopuonozuu. Konyenyus mopghozenos u mooenu
mopghoceneza. Craguu >3MOpHOreHe3a >KMBOTHBIX (Ha mnpumepe Jsrymku). Jlpobnenuwe. Turms
npoOnenust. /Jemepmunupogannoe u HedepmMuHuposanHoe opodaenue. bnacmyna, munet 6racmyi.
Oco6eHHoCTH APOOICHHSI MIIEKOITUTAIONTNX. 3apOIBIIIEBbIC TUCTKH (TaCTPYIIALKUs). 3aKiIajKa OpraHoOB U
TKaHE W3 3apoJBIIIEBbIX JUCTKOB. B3amMHOe BiMsHHME uYacTed pa3BUBAIOIIETOCS 3apojbllla
(aMOproHabHAST WHAYKIWS). 3akiaJka TUTaHa CTPOCHHS JKMBOTHOTO KaK PE3YyJIbTaT HEPAPXUICCKUX
B3aMMO/ICHCTBUI IeHOB. BiusHUEe Ha AMOPHOHAIBHOE Pa3BUTHE PA3THUYHBIX (DAKTOPOB OKpYKAIOMICH
Cpelbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbublil nepuoa. IlpsiMoe u HempsiMoe pa3BUTHE.
PazButne ¢ metamopdo3oM y 6E€CIIO3BOHOYHBIX M IMO3BOHOYHBIX )KUBOTHBIX. bHOIOTHYECKOE 3HAUCHUE
MPSIMOTO U HEMPSIMOTO Pa3BUTHUSI, UX PACIIPOCTPAHEHHUE B MpUpoie. TUIBI pocTa )KUBOTHBIX. DAKTOPHI
perymsiiiui pocTa >KUBOTHBIX W dYesnoBeka. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHS y KUBOTHBIX M
yenoBeka. [lepuoibl oHTOTeHE3a yenoBeka. CTapeHue U CMEePTh KaKk OMOJIOTMUECKHE TPOIECCHI.

Pa3mHokenne u pasButue pactreHuil. I'ametodut u cnopodut. Meio3 B )KU3HEHHOM LIHKIIE
pactenuii. OOpa3oBaHue crop B Tpoliecce Meio3a. ['ameroreHes y pacrenuid. OmIogoTBOpEHHE U
pPa3BUTHE PACTUTEIIBHBIX OPraHU3MOB. /[BOMHOE OMJI0I0TBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue
Y pa3BUTHE CEMEHHU.

MexaHu3MBI PEryISIy OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubl  u  cxeMmbl: «BeretaTuBHOE pa3MHOXKEHHE», «THIBI OECIOOTO Pa3MHOKECHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHANb», «Pa3MHOKeHME H3BriIeHb», «Pa3MHOXKeHHE TuIpel», «Menos»,
«Xpomocomel», «l'amerorenes», «CTpoeHHE SMIEKIETKH W crepMaro3onaa», «OCHOBHBIE CTaauU
oHTOTreHe3a», «l[Ipsamoe u HempsiMoe pa3ButHe», «Pa3zBuThe MalcKoro kyka», «Pa3BuTue capaHumy,
«Pa3zButne nArymkn», «JIBoHHOE OIJIOJAOTBOPEHHE Yy IBETKOBBIX pacTeHUil», «CTpoeHHUe CeMsH
OJHOJIOJIHBIX M JIBYJOJIbHBIX PAacTeHHI», «KM3HEHHBIA UK MOPCKOUW KanmycTbl», <« KU3HEHHBIA ITUKII
MXa», «JKM3HEHHBIN IUKJT TAOPOTHUKAY, «KU3HEHHBIN LIUKIT COCHBIY.

OO0opyoBaHue: CBETOBOM MHKPOCKOII, MHKPOIIpPENaparhl SUIEKICTOK W CHEePMaTO30HJIOB,
MoJenb «{UKIT pa3BUTHUS JIATYILIKIY.

JladopaTopHas padora «/3ydyeHne CTpOeHHMs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

IIpakTHyeckasi padora «BpisiBIEHME MPU3HAKOB CXOJCTBA  3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hctopus craHOBIeHHUS M Pa3BUTUSl TeHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponp oreuecTBeHHBIX Yy4€HbIX B pa3Butuu reneruku. PaGorsr H. K. Kombroma, H.
W. BaBunora, A. H. benozepckoro, I'. [I. Kapneuenko, 1O. A. ®umunyenko, H. B. Tumodeena-
Pecogckoro.

OCHOBHbIE TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE TEHBI,
albTEPHATUBHBIE TPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN PU3HAK, TOMO3UT0Ta, FT€TEPO3UT0Ta, YUNCTas
TuHUS, TUOpuAbl, TeHoTumn, GeHoTun. OCHOBHBIE METOAbl TEHETUKHU: THOPUA0JIOTHUECKUH,
LUTOJIOTUYECKHU M, MOJIEKYJIIPHO-TE€HETUYECKUIA.

JdeMoHcTpanuu

Hoptperst: I'. Mennens, 1. ge ®pus, T.Mopran, H. K. Komsmos, H. U. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. @unumuenko, H. B. Tumodees-PecoBckuii.

Tabauiel u cxembl: «MeTOIbI TeHETUKN, «CXEeMbI CKPEUTUBAHUS.

JlaGopaTopuas padora «/lpo3oduina kak 00bEKT FreHETUYECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Mounorubpuanoe ckperniuBanue. [lepBwiii 3akoH MeHeNns — 3aKOH €IWHOO0Opaswsi THOPUIOB
rnepBoro ImnokoJieHus. IIpaBwino nomuHupoBaHusA. Bropoil 3akoH MeHIens — 3aKOH pacUICIUIEHUs
Ipu3HaKoB. LluTonornueckre OCHOBbI MOHOTUOPUIHOTO CKpeluBaHus. ['Mnore3a 4ucToThl raMer.

Anamusupyromee ckpemuBaHue. IIpoMexyTOuHBIM XapakTep HacienoBaHus. Pacuierienue
MPU3HAKOB IIPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemnuBanue. Tpetuit 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO HACIJICJOBAHHUS
pu3HaKoB. LluTonoruueckre 0CHOBBI TUTMOPHUIHOTO CKPELIMBAHUSI.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclieI0BaHUE TeHOB,
HapylIEeHNE CUEIICHUs MEKly FT€HaMH. XPOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

'enernka mnona. XpOMOCOMHBIM MEXaHM3M OIpEAETCHHUs] Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBI U reTeporameTHbIi moJ. ['eHeTnyeckass CTpYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX € ITOJIOM.

I'enotun kak wnenoctHas cucrema. [lmeldoTponuss — MHOXKECTBEHHOE JIEWCTBHE TI€Ha.
MHOXeCTBeHHBIN aiienu3M. BzanMoseiicTBue HealieabHbIX TeHOB. KoMIieMeHTapHOCTh. DMHCTas.
[Tomumepwust.

['eneTnveckuii KOHTPOJIb PA3BUTHUS PACTEHUMN, J)KUBOTHBIX U YEJIOBEKA, a TAK)KE (DU3HOJIOTUUECKUX
MPOIIECCOB, TOBEJEHUS W KOTHUTHUBHBIX (GyHKIMA. ['eHeTHyeckne MeXaHW3Mbl CHUMOHOTEHE3a,
MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — MApPa3uT» U «XO35UH — MUKpOOHOM». ['eHeTHdecKrne acreKThl
KOHTPOJISI U U3MEHEHH S HAaCIeACTBEHHON MH(GOPMAIIMH B TIOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

IMoptpetsl: I'. Mengaens, T. Mopras.

Tabmuibr ucxembl: «IlepBbiii u BTOpoil 3akoHBl Mennens», «Tperuit 3akoH MeHnensy,
«AHanmu3upymoiiee ckpemmuBanue», «Hemomnoe pommuHMpoBaHUE», «CIEIJICHHOE HACIEIOBaHNE
MpU3HAKOB y aApo3oduiby, «['eHernka momna», «Kapumotunm uenoBekay, «Kapuotum mpo3oduisy,
«Kapuotun ntuue», « MHOKECTBEHHBIN aJuienn3m», «B3anMoaeiicTBiEe TEHOBY.

OOopyznoBaHue: MOJIETh JUIsl JIGMOHCTpAIlMU 3aKOHOB €IWHOOOpasus THOPHUIIOB TEPBOTO
MOKOJICHUSI ¥ PACHICTUICHWs] TPU3HAKOB, MOJENIb JUIS JEMOHCTpAIlMM 3aKOHA HE3aBHCHMOTO
HacJe0BaHUsl TPU3HAKOB, MOJEIb Ui JIEMOHCTPAIlMU CIEIJICHHOTO HACleIOBaHUs TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3zoduia.

IIpakTnyeckass padora «/3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO  CKpPEHIMBAHHUS Y
JPO30(UITBD».

IIpakTnyeckas padora «/3ydyenue pe3ynbTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

BsaumoneiictBue renotumna u cpensl npu hopmupoBanuu henotuna. I3MeHUYNBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJMYECTBEHHbIE NpPU3HAKU. BHIBI HM3MEHUMBOCTH: HEHACJIEICTBEHHAs U
HaCJIeICTBEHHASI.

Monudukanronnass u3MeHUMBOCTb. Ponb cpenpl B opmupoBaHMM MOIU(PUKAIMOHHOM
u3MeHunBocTH. Hopma peakuuu mnpu3Haka. BapuanuoHHBI psii W BapUallMOHHAS KpHUBas
(B. Horanncen). CoiictBa MOau(UKaIMOHHON U3MEHYUBOCTH.

l'enotunuueckass u3MeH4YUBOCTh. (CBOMCTBA T€HOTUIIMYECKOW  HW3MEHYMBOCTH.  Buabl
TeHOTUITNYECKO U3MEHYUBOCTU: KOMOMHATHUBHASI, MyTallHOHHASI.

KomOuHaTHBHAas M3MEHYMBOCTh. Meio3 M MOJOBOM mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. Poslb KOMOWHATMBHON HM3MEHUYMBOCTH B CO3JJaHMM TE€HETHYECKOTO pa3zHOOOpasus B
Ipezienax OJHOTO BUA.

MyranronHas ”3BMEHUYMBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHbIE. CIIOHTaHHbIE
1 MHIYLMPOBAHHbIE MyTALMU. SIIepHbIE U LUTOIUIa3MaTHyeckue Mytauuu. COMaTHuecKHe U MOJIOBbIE
MyTtaiuu. [lpyunHBl BO3HUKHOBEHUs MyTauui. MyrareHsl M HUX BJIMSHUE HA OpraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOIO IIpoliecca. 3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEICTBEHHOU
n3MmenunBocty (H.W. BaBuiioB). BHesinepHast "3BMEHUMBOCTD M HACJIEICTBEHHOCTb.

Onueenemuka U 9NULEHOMUKA, PONb INUSEHEMUYECKUX (HaKmopos 6 HAcied008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu



IToprperst: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuiel ~ w cxembl: «Buasl  U3MEHUUBOCTH»,  «MoauduKalMmoHHAs  M3MEHUYHUBOCTHY,
«KoMOuHaTHBHAST HW3MEHUMBOCTBY, «Meho3», «OmiogorBopenue», «leHernmueckue 3aboieBaHUS
yenoBeKay, « Buabl myranuiny.

OOGopynoBaHue: KUBbIE M TepOapHbIE SK3EMIUIIPHI  KOMHATHBIX — PACTCHHMH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMH U3MEHYHBOCTH.

JladopaTopuasi padora «lccnenoBanue 3akoHOMEpHOCTEW MOIU(DUKALNOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapHallMOHHOTO PsiAa U BAPUALIMOHHON KPUBOI».

IpakTuyeckas padora «Myranuu y 1po30(Quibl (Ha TOTOBBIX MUKPOTIPETIapaTax).

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuortun yenoBeka. MexyHapoaHasi mporpaMma HUCCJIeIOBaHMsI reéHoMa 4deioBeka. MeTombl
M3Y4YEHUs] TCHETHKU YEeJIOBEKa: T€HEATOTHYEeCKUH, OJM3HEIOBbIN, IMTOTCHETUUECKH M, TTOMYISIIUOHHO-
CTATUCTUYECKUU, MOJIEKYJIApHO-TeHeTHYeCKU. COBPEMEHHOE OIpeIeNICHUE TeHOTHUIIA: TIOJTHOTEHOMHOE
CEKBEHHpPOBAHUE, TEHOTHUIIMpPOBaHHE, B TOM uyucie ¢ nomombto [I[[P-ananmmsza. HacnenctBenHbie
3a00JeBaHUs YeNloBeKa. ['@HHbIE W XpPOMOCOMHBIE 00JI€3HM uejoBeka. bolyie3HH ¢ HaciaeACTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW TEHETUKH B TMPEJOTBPAIICHHUM U JICYCHUH
TEHETUYECKUX 3a00JIeBaHUH YeoBeKa. MeauKo-reHeTHIeCKoe KOHCYIbTUpoBaHue. CTBOJIOBBIE KIETKH.
[ToHATHE «TEHETHYECKOTO Tpy3a». ITUYECKHE AaCIEKThI HMCCICTOBAHWNA B OOJACTH pPEIAKTUPOBAHUS
T€HOMAa M CTBOJIOBBIX KJIETOK.

I'enetndeckue ¢GakTOpsl TOBBIMICHHOW UYYBCTBUTEIBHOCTH 4YeNIOBEKa K (U3WYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYXKaIIeH cpeabl. ['eHeTndeckas mpeapacioioKEeHHOCTh YellOBeKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel  u cxembl: «Kapuotun uyenoBeka», «MeToAbl H3y4eHHs] TEHETHKH YEIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IpakTHyeckasi padora «CoCTaBIEHUE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanus u ceiaekius. 3apoKICHHE CeJeKINH U foMecTukauu. Yuenue H. M. BaBunosa o
[leHTpax MPOUCXOXKACHHUS U MHOTOOOpa3usl KylIbTypHBIX pacTeHUi. Posb ceneknuu B CO31aHUHA COPTOB
pacTeHui u nopo1 >kuBOTHBIX. COPT, MOpoAa, MITaMM. 3aKOH TOMOJIOTMYECKHUX PSAJOB B HACIEICTBEHHOM
m3menunBocty H. V. BaBuioBa, ero 3HaueHue Jyisi CEIEKIIMOHHON PabOThI.

MeTtompl ceneKIMoHHO# paboThl. MIcKycCTBEHHBIN OTOOP: MacCOBBIA U MHAMBUYATbHBIN. DTaIIbI
KOMOMHAIIMOHHOW ceneknuu. McrbiTaHue nmpou3BoauTeNe mo motoMctBy. OTOOp 1O TEHOTHITY C
MTOMOIIIBIO OIICHKU (PEHOTHIIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IoMoIbio aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]| CeNIEKIIMOHHOW paboThl. PaananiMoOHHbIN U XUMUYECKHI
MyTareHe3 Kak HCTOYHMK MYyTallMil y KyabTypHbIX (opMm opraHuzMoB. lcmosibp3oBaHHe T€HOMHOTO
penaktupoBaHusi U MeTtoAoB pexoMmOumHaHTHBIX JIHK mns momydenus wmcxomHoro marepuana ajis
CEJICKIIHH.

[Tonyuenue nonuruionnoB. BuytpusumoBas rubpuau3sanus. binskopoacTBeHHOE CKpelIUBaHUE,
win uHOpuauHT. HepoacTBeHHOE CcKpeuiuBaHUe, WM ayTOpuauHr. ['eTepo3uc U ero NpUYHHEIL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtmganéHHas rulpuauzanusa. [Ipeomonenue Oecrutoaus
MEXBUJOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINHN PACTEHUN U )KUBOTHBIX. «3€1EHAS PeBONIIOYUsLY.

CoxpaHeHHe U U3yYyeHUE TeHETUUYECKUX PECYpCOB KYIbTYPHBIX PACTEHUW U UX JUKHUX POAUYEH
JUIS CO3JIaHUS HOBBIX COPTOB U THOPUIOB CENbCKOXO3SUCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u
ynpasienue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEaX
VAYUULEHUST CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM YUc/ie ¢ NPUMeHeHUeM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCIEeO08AHUL, NEPe008bIX UOell U NePCNEeKMUBHBIX MEXHOL02UIL.

JdeMoHcTpanuu

Hoptpertst: H. W. Basunos, W. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsanenko, Bb.
JI. Acraypos, H. bopinoyr, /1. K. benses.



TaGnuiel 1 cxeMbl: «L{eHTPBI IPOUCXOKICHUS K MHOT000pa3Hs KyJIbTYPHBIX paCTeHUI», «3aKOH
TOMOJIOTMUECKUX PSIOB B HACJIEACTBEHHON H3MEHUYMBOCTH», «Metoasl cenekuuny», «OtnanéHHas
ruOpuau3anus», «MyTtareHes.

JladbopaTopHasi padora «/3yuyeHue COpPTOB KyJIbTYpHBIX PACTCHUHM M IOPOJ JOMAIIHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3yueHre METOI0B CEJIEKLIUU PACTECHUI.

IpakTuyeckasi padora «[IpuBuBKa pacTCHUIN».

Ikckypenst KOCHOBHbIE METOJbI W JIOCTH)KEHUSI CEJIEKIIMM pPAcTeHUHM M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN Y9aCTOK, B TEINTMYHOE XO3SHCTBO,
B J1a00OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

Tema 16. BMOTeXHOJ0THA U CHHTeTHYECKAS OH0JIOr U

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTUH, — KIETOYHbIE U TKAaHEBbIE KYJIbTYpBHI,
MUKpPOOPIraHHU3Mbl, MX XapaKTepucThka. TpaauiMoHHas OMOTEXHOJIOTHS: XJIeOONEeUeHHe, MOJIydyeHUe
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BHHO/IEIIHE. MuxkpoOuosiornyeckuit CUHTE3. OObeKThI

MHUKpPOOHOJIOTMYECKUX TeXHoJIorui. [Ipon3BoacTBO Oenka, aMMHOKHUCIOT U BUTAMHUHOB.

CoznlaHue TEXHOJOTMM W MHCTPYMEHTOB IIE€JICHANPABICHHOIO M3MEHEHUS U KOHCTPYHPOBAHUS
T€HOMOB C LIEJbIO IMOJIyYEHUS] OPraHU3MOB M UX KOMIIOHEHTOB, COJEP)KALlMX HE BCTpEYaroIlHUecs B
pHUpoie OMOCUHTETHYECKUE MTYTH.

Kiterounas wumxenepus. MeToabl KyabTypbl KJIETOK M TKAaHEM pAacTEHHMM W >KUBOTHBIX.
Kpuobanku. Comarnueckas rudpuu3anus 1 cOMaTHUeCKUil smOpuorenes. Vcnonbp3oBaHue ramionion
B CEJIEKIUU pacTeHUl. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U
NOJUKTIOHANbHBIX anmumern 8 MeouyuHe. VICKyCCTBEHHOE OTUIOI0TBOpEHUE. PEKOHCTPYKIMS SIMIIEKIETOK
U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTALMU sJiep KIETOK. 1exHono2uu 0300po6ieHus,
KYIbMUBUPOBAHUSL U MUKPOKIIOHATLHO20 PA3MHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasi W TeHHas WHKEeHepHs. VCKyCCTBEHHBIM CHHTE3 TI€éHa M KOHCTPYHMPOBaHUE
pekomOunantabix  JIHK. Coz0anue mpanceenuvix opeanuzmos. JIOCTHKEHUS H  TEPCHEKTHUBBI
XPOMOCOMHOM M T€HHOW MH)XKCHEPUH. DKOJIOTHIYECKUE U AITHYECCKUE TTPOOTIEMbI T€HHOW HH)KEHEPHUH.

Menununckue OuotexHosioruu. [loctrenomuas 1udpoBas menunmua. [IIP-auarnocruka.
MeTa0oOMHBIN aHaNMu3, TEHOLEHTPUYECKUI aHaINU3 MMPOTeoMa YesloBeKa JJIsi OLEHKHU COCTOSIHHS €ro
310poBbs. lcrnonp3oBaHuE CTBOJIOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-OumoumxeHepus ais
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEen
COUETAaHUEM TEXHOJIOTUH TpEXMEpHOro OuompuUHTHUHTa U ckadoiauHra A pelieHus 3aaad
[EPCOHANIN3UPOBAHHOW MEIULIUHBI.

Cozlanue BEKTOpPHBIX BaKIUMH C LEJIbl0 o0ecrneueHuss KOMOMHUPOBAHHOM 3alIMTHI OT
Bo3Oyauteneli OPBU, ycraHoBieHHWE MOJIKYJISPHBIX MeXaHU3MOB (yHKuuoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanun

Tabauiel u cxemsl: «Vcnosib30BaHHE MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM MPOU3BOICTBEY,
«Knerounas nnxxenepus», «['eHHass HUHKEHEPUSI».

JlabopaTopHasi padora «3ydeHre 00beKTOB OMOTEXHOJIOTHUI.

IpakTHyeckasi padora «lloayyeHue MOJIOYHOKUCIBIX IPOYKTOBY.

Ikckypeust «bHOTeXHONIOrMS — BaXKHeHIIas MPOU3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue U pa3sBUTHE IBOJIOLNMOHHBIX NPEACTABJICHUNA B 0HOJIOTHH

OpomonmonHas teopus Y. [lapsuna. I[lpennoceiiku BO3HMKHOBEHHs JapBuHM3Ma. JKU3HB U
Hay4dHas JaearenbHocTh Y. /lapBuHa.

JIBrokymre cuibl 3Bosonuu BUAoB 1o Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTb PAa3MHOMKEHHS
OpraHu3MOB, HACJEJICTBEHHas W3MEHYMBOCTb, OOphOa 3a CyIIECTBOBaHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).



Odopmrnenue cuaTeTHdeckoir Teopuu 3Bomonuu (CTD). HeliTpanbHas Teopusi IBOJIOLUH.
CoBpeMeHHass 5SBOJIONMOHHAS OHOJOTHS. 3HAYCHHWE SBOJIIOLMOHHOW Teopud B (opMupoBaHHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUDA.

JdeMoHcTpanuu

Hoptpetst: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kroswe, Y. Jlapsun, C.
C. YerBepuxos, 1. . llImansraysen, Jx. Xonnein, . K. benses.

Tabmuier u cxembl: «Cucrema xuBoi mpuposl (o K. Jluanero)», «JlecTHuma ®UBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3m (GpopMUpOBaHUS IPUCIIOCOOICHUN Y pacTEHUH 1 )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxoaku Y. JlapBuna», «®@opmbl 60pbOBI 3a
cymectBoBanuey», «llopoasl romybeit», «MHOrooOpasue KyiabTypHBIX (opM KamycTe», «lloposs
JIOMAILIHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUI0B (110 Y. JlapBuny)», «CxeMa COOTHOIIECHHUS
JBUKYIIMX CHII 3BOJIIOLIMMWY, «OCHOBHBIE TIOJIOKEHUS! CUHTETUYECKON TEOPUU 3BOJIIOLIUN.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Momynsiust Kak dIeMEHTapHas eauHuIa HBoJouH. COBpeMEHHBIE METOJbI  OIEHKU
TeHETHYECKOTO pa3HOOOpa3usi W CTPYKTYpbl monymsinuid. M3meHeHne reHodoHIa MOMYNIANHAN Kak
3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeThuueckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

OnemeHTapHble  (PAaKTOpbl  (ABWKYIIME CHJIBI)  3BOJIOUMU. MYyTallMOHHBIM  Mpolecc.
KomOunaTtuBHast m3MeHuuBOCTh. Jlpeiid reHoB — ciyyaiiHble HEHANpaBJCHHbIE W3MEHEHHS YacTOT
atenedt B momynsnusax. ODQdeKkT ocHoBatels. dpgdexm Oymuiiounoeo eopaviwka. CHudicenue
2EHeMUYecKo20 pa3Hoobpasus: npudunsl u cieocmeus. llposesnenue aghgpexma opetigha eernos 6 bovuiux
u manvix nonyrayuax. Murpanuu. W3omsuus nomynsuuid: reorpaduyeckas (IIpOCTpaHCTBEHHAs),
Oonosornueckast (pernpoIyKTUBHAS).

EctectBennslit 0TOOp — HampaBisitoliuidi GakTop 3BoJOUUU. POpPMBI €CTECTBEHHOTO O0TOOpa:
JBYDKYIIAN, CTAOMIM3UPYIOMINMA, pa3phiBaomuid (Au3pynTtuBHbIi). [lonoBoit ot6op. Bo3HukHOBEeHHE 1
HBOJTIOIHS COI[UAIBHOTO TMTOBECHUS KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOAIBOJIIOLMU. Bo3HHMKHOBeHHE
pUcnocoOeHuit 'y opranu3mMoB. ApomMopdo3sl u uauoagantanuu. [IpuMepsl mpucrnocoOaeHuit y
OpPraHU3MOB: MOP(OJIOTHYECKHE, bu3noIoTNYECKUE, OMOXUMUYECKHUE, MOBE/ICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kputepuu u cTpykTypa. BunoobpazoBanue kak pe3ylnbTaT MUKpPO3BOJoUUU. M3onsanus
— KimoueBoi (aktop BuaooOpazoBaHus. Ilytm u crmocoOGbl BHI000pa30BaHUs: aJIONATPHUYECKOE
(reorpadguyeckoe),  CUMIATPUYECKOE  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (IOJIUILIOWIU3AIINS,
rubpuanzaiys). JJITenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponb BONMIOIIMOHHOM OMOJIOTUH B pa3paboTKe HAYYHBIX METOJI0B COXpaHEHUsS OMOopa3HO0Opa3us.
MUKpO3BOIIONHS U KOABOJIOLUS MMApa3uTOB U UX X03s1eB. MexaHnu3mbl (popMHUpPOBaHUS YCTOMUHUBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPBHOBI ¢ HEH.

JdeMoHcTpanun

Hoptpersl: C. C. UeTBepukos, D. Maiip.

Tabnauiel u cxeMbl: «MyTallMoOHHAsT U3MEHYHBOCTHY», «[lomynsuuoHHas CTpyKTypa BUIaY,
«CxeMa mposiBIeHHUs 3akoHa Xapau—BaitHOepray», «JIBuxkyiiue CHiIbl SBONIONUNY, «IKOJOTHYECKAS
M30JIALMS TTOMYJISALUI ceBaHCKOM ¢openny, «['eorpaduyeckas M30JALUUS JTUCTBEHHULBI CHOUPCKON M
JMCTBEHHUIB! JlaypcKoi», «llomynsioHHbBIe BOJHBI YMCICHHOCTH XHUIIHUKOB U JKepTB», «Cxema
JEUCTBUSL €CTeCTBEHHOro ot1Oopay, «®Popmbl 060pbOBI 3a cymecTBoBaHue», «MHAYCTpUaAbHBIN
MeJIaHU3M», «Kussie HCKOIIaeMbIey, «IToxpoBuTENnbCTBEHHAS OKpacka YKUBOTHBIX),
«[Ipenynpexaaronas okpacka *XHBOTHBIX», «Dusnosiorndyeckue amantanun», «lIpucnocobieHHOCT
OpraHu3MOB M €€ OTHOCUTENBbHOCTHY», «Kpurepuu Buga», «Bunbl-nBoiiHukm», «CTpyKTypa BUAA B
npupose», «CrocoObl BHI00Opa3zoBaHus», «l'eorpadpuueckoe BHI000pazoBaHHE TPEX BUIOB
JaHIBIIIeH», «DKOJOrMYeckoe BHA000pa3oBaHHE BUAOB CUHHI, «llomummonasl pacTeHHi»,
«KarmyctHo-peieunbIit rHOpHuI.




ObGopynoBanue: repdapu pacTeHUH, KOJUICKIIMM HACEKOMBIX, dyd4ela MTUI[ W 3Beped ¢
IpUMEpaMy Pa3TUYHBIX MPUCIIOCOOJICHUH, Yydena NTUI] U 3Bepeil pa3HbIX BHJIOB, TepOapuu pacTeHHMA
OJM3KUX BUJOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopHasi padora «BblsiBlIeHHE U3MEHYUBOCTH Y 0COOEM OHOTO BUIa».

JlabopaTopHas pa6ora «IIpucnocobienus OpraHu3MOB u UX  OTHOCUTEJbHAs
11e71eco000pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThl

MGTO[[I)I HU3YUYCHHA MAaKpO3BOJIIOLIUH. ITaneonTONIOrMUECKIE MCTOZbI H3YUYCHHSA DSBOJIIOIUH.
[lepexoanbie GOPMBI U HUIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

Bbuoreorpaduyeckne metoapl n3ydeHus 3Bonronud. CpaBHeHue ¢Guiopsl U (payHbl MaTepHKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emian. BUabl-o5HIEMUKH U PETUKTHI.

OMOpHUOJIOTUYECKHE U CPaBHUTEIBHO-MOP(OJIIOTUYECKUE METOJbl M3Y4YEHHsI SBOJIIOLHUU.
TI'enmeTnueckne MeXaHU3MBI OBOJIIOIIMKM OHTOI'CHE3a MW IIOABJICHHA OSBOJIOIIMOHHBIX HOBIIIECTB.
T'oMostoruyuele W aHaJOrUYHBIC OpraHbI. PYI[I/IMGHTapHBIC OopraHbl W AaTaBU3MBI. MOHGKy.TIprHO'
T'€HETUYCCKUC, OMOXMMHUYECKHE U MaTEMATHYECKIE MCTO/JIbI U3YHYCHUS SBOJIIOLINH. T"oMoornuHbIE TEHEI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHHUS (PUITOTEHETUUECKUX JIEPEBHEB.

XpOMOCOMHBIe MyTalluu U 5BOJIIOIHUA T'CHOMOB.

O6mme 3axkoHOMEpHOCTH (mpaBuia) sBoJitonud. [Ipunyun cmenvt @ynxyuti. HeoOpatumocTthb
ABOJIIOIMA. AJlanTUBHAS paauanua. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

JdeMoHcTpanuu

Hoptpersl: K. M. bap, A. O. Kosanescknii, @. Mromep, J. ['ekkensb.

Tabmuubl u  cxeMbl: «DWIOTEHETHYSCKUN Psfl JIOMIAIN», «ApPXEONTEepUKC», «3BEpo3yObie
smepb», «Creronedansy, «Punnopute», «CeMeHHble ManopoTHUKW», «buoreorpaduyeckue 30HBI
3emmmy, «/peiid koHTHHEHTOB», «PemukTb», «HavanmbHple cTaguK SMOPHUOHAIBHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUYHBIE M aHAJIOTHMYHbIE OpraHbl», «PyIUMMeHTb», «ATaBU3MbI»,
«XpoMocoMHbIe HAOOpHI ueloBeKa W IIMMIIaH3e», «[JaBHbIE HaIpaBiieHHs HBoOJOLUNY», «OO0uMe
3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJUIEKIIUHN, repOapuu, MYJSKH HCKOMAEMbIX OCTATKOB OPraHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

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

Hayunble runoressl MpouCX0oKICHHS KU3HA Ha 3emie. AduoreHes u nancnepmus. JloHayduHbie
MIPEJICTaBJICHUS O 3aPOXKACHUU KU3HU (KpealnoHu3M). [ rmoTe3a NoCTOSTHHOTO caMO3aposKIeHUS )KU3HU
u eé omnposepxkenue omnbitamMu @. Peau, JI. Cnamnanmanu, JI. [Tactepa. [lpoucxoxkaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckoil sBomtouuu. llmanerapHas (reojorudeckasl) SBOJIIOLIUAL
XuMuyeckasi 3BOJIONMS. AOUOTEHHBIM CHHTE3 OPraHWYeCKUX BEIIeCTB M3 HeopraHudeckux. OIMbIT
C. Muwmnepa u I'. FOpu. OO6pazoBanue mnonumepoB u3 MoHOMepoB. KoaiepBaTHas rumote3a A.
W. Onapuna, runoreza mepBuyHoro OymboHa Jx. XomnaelHa, reHernyeckas rumnore3a . Mémnepa.
Pu6o3umsr (T. YUek) u runoreza «vupa PHK» V. I'nnbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHUE
MIPOTOKJIETKHU.

Ucropus 3emin u MeTo1bl €€ n3ydeHus. Mckonaemble opraHmueckue ocTaTku. ['eoxpoHouorus u
e€ metoapl. OTHOCHTENbHAS U a0COTIOTHAS TeOXpPOHOIOTHs. ['e0XpoHOIOrHYecKasl mKana: Y0HBI, IPHI,
MEPUObI, MOXH.

HavanbHbie »Tanbel opranudeckoil sBomtonuu. [losBiieHHEe W HBONIONMSA MEPBBIX KIETOK.
DBodmroius MetadonusMa. Bo3HukHOBeHUE MepBBIX dKOcucTeM. COBpeMEHHbIE MUKPOOHBIE OHOTIIIEHKU
KaK aHaJor mepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokapHoOThl U DYKapHOTHI.

[Ipoucxoxaenne -HykapuoTr (cUMOUOTEHEe3). DBOJIOIMOHHOE TMPOUCXOXKJIECHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpraHM3MOB. BO3ZHMKHOBEHHE OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX
OpraHU3MOB.



OcHOBHBIE 3Tambl BOJIONUHU BHICIIUX pacTeHU. OCHOBHBIE apoMOpPQoO3bl pacTeHHid. BwIxon
pacteHuid Ha cymy. [losiBieHrne copoBbIX pacTeHUN M 3aBOeBaHUE WMHU Cylid. CeMeHHbIE PACTEHHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OCHOBHBIE 3TaITbl 3BOJIOIUHU KHUBOTHOTO MHpa. OCHOBHBIC apoMOP( 036l KUBOTHBIX. BeH cKast
¢dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THMOB. [IepBbie XOp0BbIE KUBOTHBIC. JKU3HD
B BOJE. OBOJIONMSA IO3BOHOYHBIX. [Ipoucxoknenune ampubuii u pentunuii. IIpoucxoxaeHue
MJICKOTMTAOMUX W nTul. [lpuHnmn xiroueBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMH KMBOTHBIMHU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM M MEpUOJAM: apXel, MPOTEPO30id, MaIe030i, ME3030H,
KaifHo30M. OOmIas XapakTepUCTHKAa KJIMMaTa M TEOJIOTHYECKUX MporeccoB. llosBieHne u pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30oBaHue: €ro yCIOBHUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBbie BEIMUPaHUS — 9KOJIOTUUECKHE KPU3UCHI TPONLIoro. [IpuduHbl U caeACTBUS MACCOBBIX
BbIMUpaHUid. COBpEMEHHBIH 5SKOJIOTUYECKHI Kpusuc, ero ocobeHHocTH. IIpobiema coxpaHeHUs
O6uopazHooOpasus Ha 3emie.

CoBpeMeHHasi cucTeMa oOpraHudeckoro Mwupa. I[IpuHIUNBI KiIacCUPUKAIMU OPraHU3MOB.
OcHOBHBIE CUCTEMATUYECKHE TPYIITBI OPraHU3MOB.

JdeMoHcTpauuu

Hoptpetsl: @. Peau, JI. Cnamnanmann, JI. [Tacrep, W. UW. MeunukoB, A. W. Omnapun,
Jx. Xongeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubel u cxembl: «Cxema ombiTa @. Pequy, «Cxema ombita JI. [lacTtepa mo wu3ydeHHIo
CcaMO3apoKICHUS )KU3HM», «Cxema onbita C. Musiepa, ['. FOpu», «3Tanbl HEOpraHM4eCKON 3BOJIIOIUN,
«"eoxpoHosiornyueckas mkana», «HaganpHbie ATanbl OpraHUuYecKON IBOIOMUIY, «CxeMa 00pa3oBaHUs
IYKapHoT MyTéM cUMOHMoreHe3a», «Cucrema >KUBOW MpUpPOs», «CTpoeHne BHpycay, «ApoMopdo3bl
pactenuit», «Punnourey, «OAHOKIETOUHBIE BOJIOPOCINY», «MHOTOKIETOUYHbIE BOIOPOCIN», «MXu»,
«ITanmopoTHukM», «l'0J0CEMEHHBIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUA
KUBOTHOTO MHpPa», «ApoMopd03bl KUBOTHBIX», «lIpocreimuey, «Kumeunomnonoctaeiey, «Ilmockue
yepBu», «Unenucronoruey», «PuiOb»,  «3emHOBOmHBIE»,  «lIpecMbikaromuecs»,  «lITuipy,
«MunexkonuTaromue», «Pa3Butre KuU3HU B apXEHCKOU 3pey», «Pa3BUTHE )KU3HHU B IPOTEPO30IMCKOM Ipey,
«Pa3BuTHE )XU3HU B MAJICO30MCKOM 3pey, «PazBuTre )KU3HU B ME3030MCKOM 3pey», «Pa3zBuTre KU3HU B
KallHO30MCKOM 3pey, «COBpEeMEHHAasi CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOdapu pacTeHUM Pa3IUYHBIX OTJENOB, KOJUJICKIHWH HACEKOMBIX, BIIXKHbBIC
rnpenaparbl JKMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM MIJIOKOXKHX, CKEJEThl IO3BOHOYHBIX
JKUBOTHBIX, 4ydyena NTUL U 3BEped, KOJUIEKUMH OKAMEHEJIOCTEH, IMOJE3HBIX HCKOMAEMBbIX, MYIISKH
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupTtyaabnasi 1a6opatopHas padora «Moaenuposanue onbeiToB Musuiepa—tOpu o usydyenuto
aOMOTeHHOT0 CUHTE3a OPraHWYeCKNX COSMHEHUN B TIEPBUYHOM aTMochepey.

JladopaTopHas pa6ora «/3ydyeHue U onrMcaHue NCKOMAEMbIX OCTATKOB JAPEBHUX OPTraHU3MOBY.

IIpakTnyeckas padora «/3ydueHue ocOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «3ydueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX YKHUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3nens! u 3agaun aHTpONOJI0TUU. MeTObI aHTPOIIOJIOTHH.

CraHOBJIEHHE NIPEJICTaBICHUM O TPOUCXOKICHUM YEJIOBEKA. PenuruosHsle BO33pEHUS.
CoBpeMeHHbIE HAyYHbBIE TEOPUH.

CX0ICTBO 4enoBeKa C KMBOTHBIMU. CHCTEMAaTHUYECKOE IOJIOKEHUE denoBeka. CBHIETENbCTBA
CXOJICTBA YE€JIOBEKA C KUBOTHBIMU: CPABHUTEIHHO-MOP(OIOrHUECKUE, SMOPHOTIOTHUECKUe, PU3H0I0ro-
Oonoxumuyeckue, nopejeHueckue. OTIUYMS YENOBEKa OT XKMBOTHBIX. [IpAMOXOXKJAE€HHME U KOMILIEKC
CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJI0BHOIO MO3ra U BTOPO CUTHAJILHON CUCTEMBI.

JBwxkymie cuibl ((hakTopbl) aHTpONOreHe3a: OuoyIoTMYecKue, coluaibHble. COOTHOLICHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHOBHBIE CTaUM aHTpoIoreHe3a. PaHHue uenoBekooOpa3Hble 00€3bsiHbI (MPOKOHCYNBI) U
paHHKE TIOHTH/IBI — OOLIMe MTPEJIKN YeT0BEKOOOPa3HbIX 00€3bsH U JII0eH. ABCTPAIONUTEKN — IBYHOTHE
IIpEeAKHU JIIoAeH. YenoBeK yMelblil, IepBble U3TOTOBIECHUS OpyIul Tpyha. YeloBeKk NpsAMOXOIAIUNA U



NEepBBI  BBIXOJ JIOAeH 3a mnpeaensl Adpuku. YemoBexk reiaensOeprckuii — oOMmMHA Mpeaok
HEAHJCPTAIIBCKOTO YEJIOBEKAa M YEJIOBEKAa pPa3zyMHOro. YenoBeK HEAHACPTAIbCKUM Kak BHUJ JIIOAEH
XOJIOJHOTO KiMMara. YeaoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenerrka u najieoreHOMHUKA.

DOBOMIONUS  COBPEMEHHOTO 4YeJoBeKa. EcCTeCTBEHHBIH OTOOp B MOMYNIALHMSAX YeJIOBEKa.
MyraunoHHbIH nporiece U nosuMopdusM. [lomynsimonHbie BOIHBL, Ipei( reHoB, MUrpanus u «3ppexT
OCHOBATEJSH» B MNOIMYJISALUAX COBPEMEHHOT'O YEJI0BEKA.

UYenoseueckue pacel. [lonarue o pace. bosbinme pacel: eBpornieonHas (eBpa3uiickas), aBcTpaio-
HerpouiHas (9KBaTOpUAJIbHAS), MOHTOJIOUAHAS (a3UaTCKO-aMepuKaHcKasi). BpeMs u mytu paccenenust
yeloBeka N0 IutaHere. EuHCTBO uenoBeueckux pac. HaydHas HecoCTOATEIBHOCTh pacu3Ma.
[IpucmocoOaeHHOCTh YeIOBEKa K Pa3HBIM YCIIOBHUSAM OKPYIXKAIOIIeH cpensl. Bimsaue reorpadudeckoit
cpenbl 1 apefida reHoB Ha MOP(OIOTHIO M (PU3HOJIOTHIO YeTOBEKA.

MexucuuIIMHapHble METOIbl B pU3NYecKol (OMOJIOTHYEeCKOil) aHTPOTIOIOTHH. DBOIIOIIMOHHAS
AHTPONOJIOTUS M TMAaJE0aHTPOIOJIOTHSl YEJIOBEUECKUX MOomyssiuil. buocornuanbHble uccieI0BaHUs
MpHUpo/Ibl yenoBeka. MccnenoBanne K03BOIIOUN OMOJIOTUYECKOTO U COIIMAIBHOTO B UETIOBEKE.

JdeMoHcTpauuu
Ioprpetsr: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.
Tabauie u CXeMBI: «MeToIbI AHTPOTIOJIOTUIY, «["osmoBHOM MO3T  YeJIOBEeKay,

«YenoBexkooOpaszHbie 00€3bIHB», «CKEJIET YeIOBEKa U CKEJET IIMMIIaH3e», «PyIuMeHThI 1 aTaBU3MBD»,
«/IBMKYyIIIME CUIIBI aHTPOIIOTEHE3a», «IBOJIOIMOHHOE JAPEBO YETOBEKA», «ABCTPATIONUTEKY, «YeIoBeK
yMenbIiy, «HenoBek npsamMoxoaainiiy, «JlenncoBckuii yenoBek» «Heannepranbiipy, «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITambl SBOJIOIHNH YeTI0BEKa», «Packl dyemoBekay.

OO0opynoBaHue: MyJISHKA  OKAaMEHEJIOCTeH, MPEAMETOB MaTEepPHATBHOW KYJAbTYPHl TPEIKOB
yenoBeka, penpoaykiun (dororpadun) xKapTuH ¢ MHPOJIOTHUYSCKUMU M OWUOJICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (poTorpaguu Hax0JOK MCKOTAeMbIX OCTATKOB YeJOBEKa, CKEJIET YeJIOBEKa,
MO/IENIb Yepera 4eJoBeKa M yeperna MIMMIIaH3€, MOJIEIb KUCTH YeJIOBEKa M KHCTH IIMMIAaH3€, MOAEIN
TOpca NPEIKOB YEIOBEKA.

JlaGopaTopuas padora «/I3ydeHne ocoOCHHOCTEN CTPOEHMs CKelleTa 4ellOBEeKa, CBSI3aHHBIX C
MPAMOXOKICHUEM.

IIpakTHyeckasi padora «/3yueHne SKOJOrHUECKUX adanTaluil YeI0BEKay.

Tema 6. JkoJiornsi — HAyKa 0 B3aUMOOTHOLIEHHMSIX OPraHU3MOB W HAJOPraHM3MEHHbIX
CHCTEM C OKpY Kaloleil cpenoi

3apokaeHue u pa3BuTHE dKojJoruu B Tpynax A. I'ymbonsara, K. @. Pynee, H. A. CeBepiiona,
O. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun 3xojoruu. CBsi3b AKOJOTHH C APYTUMHU
HayKaMH.

Metonet skonorun. IloseBbie HaOmOAeHMS. OKCIEPUMEHTBHl B HKOJIOTUU: MPUPOAHBIE U
naboparopuble. MojenupoBaHne B OKOJOTMH. MOHUTOPUHT OKPYXAIOMIEH Cpeabl: JIOKaIbHBIM,
PErMOHANBHBIN U TJI00aTBHBIH.

3HauE€HHE HKOJOTUYECKUX 3HAHUU JJI YesIOBEeKa. JKOJIOTMYECKOE MUPOBO33PEHHE KaK OCHOBA
cBsa3ed uenoBedecTBa ¢ npupofoi. dopMupoBaHME 3SKOJOTMYECKOW KYyJIbTYpbl M 3KOJOTMYECKOU
IPAaMOTHOCTHU HACEJIECHUSI.

JdeMoHcTpanun

Hoptpetsl: A. I'ymGonbar, K. @. Pynbe, H. A. CeBepiios, J. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabauiel u  cxembl: «Pa3nensl skonorum», «MeTtoasl skomorum», «CxemMa MOHHTOPHHTA
OKPYXKAIOLIEH CPeabl».

JlabopaTopHas padora «/3ydeHre METOI0B DKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl u cpefa 00MTaAHUSA

Dkosornyeckue (GakTopbl U 3aKOHOMEPHOCTH MX jAedcTBus. Kiaccudukanus 3KOJIOrMYECKHX
¢dakTopoB: abuoTHUecKue, OuoTHYeckHe, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH JeHCTBUSA
skosiorndyeckux ¢aktopoB. IlpaBuno wmmuummyma (K. lmnpenrens, IO. JIu6Gux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHNU3MBI.



AbuoTtnueckue ¢akToppl. CBeT Kak 3KoJoruueckuil ¢axtop. [leiicTBue pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMUYECKUE IPYIIbl PACTEHUM U )KUBOTHBIX 110 OTHOLIEHUIO K
ceery. CurnanbHasi pojib cBeta. DoTonepuou3m.

Temmeparypa kak »dkosorudyeckuii Qakrop. JlelicTBue TeMrmeparypsl Ha OpPTraHU3MBIL.
[TolikunorepMHbIE U1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnoctp kak skosorndeckuii pakrop. [Iprucnocobnenus pacTeHuil K MOAIEPKAHUIO BOJHOTO
Oanmanca. Kimaccudukarus pacTeHU 110 OTHOMIECHUIO K BoJie. [IprucnocoOieH s )KUBOTHBIX K H3MEHEHHIO
BOJTHOTO PEXUMA.

Cpensl oOWTaHMSI OpraHU3MOB: BOJHAs, HA3E€MHO-BO3JAYIIHAs, IIOYBCHHAs, TJIyOWHHAs
MOJANOYBEHHAs, BHYTpHOpPraHu3MeHHas. DH3MKO-XMMHYECKHE OCOOEHHOCTH Ccpell  OOHWTaHHs
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B pa3HbIX Cpelax.

buonorunueckue putmbl. BHeminue u BHyTpeHHUE pUTMbL. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKHU3HHU.

XKuznennsie popmbl opranuzmMoB. [TonsTre o xxu3HeHHON Gopme. XKuzHeHHble OpMBbI pacTEHHUI:
JIepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. Ku3HEHHbIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qaxtopsl. Buasl OMOoTHYECKMX B3aMMOJECUCTBUIN: KOHKYPEHIIMS, XUITHUYECTBO,
cumOuo3 u ero Qopmsel. [lapazutusm, koomepauus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPaHTCTBO,
HaxyieOHnuecTBO). Herpoduueckne B3aumoneiicTBus (Tommueckue, Qopuyeckue, GHadpudeckue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBHM 1J1s CyIlIECTBOBAaHMUS OPraHu3MOB B cpesie oouTanus. [Ipuniun
KOHKYPEHTHOTO UCKIIOUEHHUS.

JdeMoHcTpanuu

Tabauiel U cxeMbl: «JKosornyeckue hakTopb», «CBETOBON CHEKTPY, «IKOJIOTHUECKUE TPYIIIIbI
KUBOTHBIX 0 OTHOUIEHHIO K CBETY», «TemnIoKpOBHbIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE HUBOTHBIEY,
«DPU3HOJOTHYECKHE aJanTaluu JKUBOTHBIX», «Cpenpl oOWTaHUs OpraHu3MoBy», «buonormueckue
puTMB), <«JKu3HeHHBIE (GOpMBl pacTeHui», <«JKu3HeHHBIE (OPMBI IKHUBOTHBIX», «IDKOCHCTEMa
IIMPOKOJIMCTBEHHOIO Jiecay, «IJKOCHUCTEMA XBOMHOro Jieca», «llemu mnutanus», «XHUIIHAYECTBOY,
«[Tapazutuzmy», «Konkypenmus», «Cumonosy», «KommeHcaauzmy.

O6opynoBanue: repdapu pacTeHUN M KUBOTHBIX, MPUCIIOCOOICHHBIX K BIMSHHUIO Pa3IMYHBIX
IKOJIOTUYECKUX (PaKTOPOB, repOapuu CBETOJIOOMBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIMBBIX DPACTCHHM,
CBETOJIFOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE DPACTEHUS, repOapuu U KOJUICKIIMH
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX pAcCTeHMi, yydela NOTHUI[ U 3Bepei, repbapuu
pacTeHMii, OTHOCSAILIUXCS K TUTpoduTam, kcepopuTtam, Me30puTaMm, KOMHATHBIE PACTEHUS JAHHBIX TPYII,
KOJUIEKIIMH KMBOTHBIX, OOUTAIOLINX B Pa3HBIX cpelax, repOapuu U KOJJICKIUU PACTEHUN U )KMBOTHBIX,
obnaiaroux YyepraMu MpUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHUH JKU3HM, repdapuu u
KOJUIEKIIMH PACTEHUM M )KMBOTHBIX Pa3IMUHBIX KU3HEHHBIX (HOPM, KOJUIEKIIMH )KUBOTHBIX, Y4aCTBYIOLIUX
B Pa3JIMYHBIX OMOTUYECKUX B3aMMOJCHCTBUSIX.

JlaGopaTopuasi padora «BblsiBieHHe IPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETa».

JlaGopaTopHasi padora «BplsiBiieHHE TPUCIIOCOOIECHUNH OPraHU3MOB K BIUSHUIO TEMIIEPATYPBI».

JlaGopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. IKk0J10THs BUAOB M NOMYJIALMA

DKOJOTUYECKHE XapaKTepUCTUKK momyisiiuu. [lomymsiiust kak Ouosorudeckas cuctema. Poib
HEOJHOPOJHOCTH cpelibl, (hu3nuecKux O0apbepoB U ocoOeHHOCTeW OMOJIOTHH BUAOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYypbl monynasiuuid. OCHOBHbIE TOKa3aTeNu TMOMYJSIUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pPAacCTHAas W TMOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMM POCTa, CMEPTHOCTb,
MUTPALIUSL.

Dkonoruveckass CTpykrypa mnomymsauuu. OIeHKa YHCICHHOCTH mnomymsinuu. JluHamuka
MOMYJSIUK U e€ peryasius. buoTtudeckuii moTeHIMan Mmomyisiuu. MoaenupoBaHue TUHAMHUKHI
nonymsiiuy. KpuBble pocTa YUCIEHHOCTH MOMyisiiui. KpuBble BbDKUBaHUS. Perynsiusi 4ucieHHOCTH
MOMYJISIIAIA: POJb (PAKTOPOB, 3aBUCALINX U HE 3aBUCSIIUX OT MJIOTHOCTU. DKOJIOTUYECKUE CTPATETHH
BUJIOB (r- 1 K-cTparerumn).



[Tonsitre 00 KoOTHYECKOH Hute Buia. MecrooOutanue. MHOroMepHasi MOJIENb SKOJIOTHISCKON
Hui J[x. M. Xatunncona. Pazmepsl skosorndeckor Humu. [loTeHumanpHas U peain30BaHHasl HULLIA.

Bun xak cucrema nomynsuuil. Apeansl BUIOB. Buabl M MX JKHM3HEHHBIE CTpPATETrMH.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTH MOBEJIEHUS U MUrpalil )KUBOTHBIX. BHOJOrMueckne MHBA3UM 4YYKEPOIHBIX
BUJIOB.

JdeMoHcTpauuu

IMoprper: [Ix. M. XaTynuHCOH.

Tabmuiel ¥ cxembl: «DKOJOTHUECKUE XapaKTEPUCTHKH momyisinun», «lIpocTpancTBennas
CTPYKTYypa Momnyiasiuun», «Bo3pacTHble nupamuabl nonyisaun», «CKOpOCTh 3acelleHUsl OBEPXHOCTU
3emJin pa3IMuHbIMU OpraHuzMamm», «Mojaenb skonorndyeckoi Humu JPx. M. XaTunHcoHnay.

ObopynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHasi padora «IIpucnocobseHusi ceMsiH paCTeHHI K pacCceeHUIO».

Tema 9. Dxoj10rus co0611eCTB. IKOJOTHYECKHE CUCTEMBbI.

Coob6mmectBa opranu3mMoB. buoiieHo3 u ero ctpykrypa. CBsi3u MKy OpraHu3MaMH B OMOIIEHO3E.

Dkocucrema Kak oTkpbiTas cucreMa (A. Jlx. Tencnu). @yHKIMOHANIbHBIE OJOKH OPraHU3MOB B
AKOCHUCTEME: TTPOIYIIEHTHI, KOHCYMEHTHI, peylleHThl. Tpoduyeckue ypoBHU. Tpodudeckre 1enu 1 CETH.
AOGuoTtudeckue 650ku sKocucTeM. [1ouBbI 1 Uikl B 9KOcHcTeMax. KpyroBopoT BEIECTB ¥ MOTOK SHEPTHH
B 9KOCHCTEME.

OcHOBHBIE MOKa3aTeIN YKOCUCTEMBI. broMacca 1 mpoayKIius. DKOJIOTHIECKHUE TUPAMUIBI YHCEIT,
OMOMacChl U PHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Daykmyayuu. HanmpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COO0IEeCTB — cyKiieccuu. [lepBuuHbIe M BTOPUYHBIEC CYKIIECCUU M WX TTPUYUHBI.
AHTpOTIOTEHHBIE BO3CHCTBUA Ha cykreccuu. KnmmakcHoe cooOmiecTBo. buopasHooOpasue u moaHoTa
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoaHbie BAKOCUCTEMBI. DKocucmemvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOIIOTEHHbIE ~ JKOCUCTEMBbI.  Arposkocucrema.  ArporeHo3.  Pazmuuus — mexny
aQHTPONOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. lopoxackas ¢uopa u ¢ayHa.
CunanTponuzanus ropoackoil ¢aynsl. bronorudeckoe u X03sIiICTBEHHOE 3HAUYEHUE arpoO’IKOCHCTEM U
ypOOdIKOCHCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B dKOcUcTeMax. Pob
KACKaoH020 3gexma u 8uo08-30upuramopos (Kiouesvlx 8U008) 8 (YYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc osHepruM W BEIIECTB MEXIYy CMEXKHBIMU OJKOCHCTEMaMHU. YCTOMYMBOCTH OpPraHU3MOB,
MOMYJISIIIUM U SKOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPOIMOTEHHBIX BO3ACHCTBHA.

Mexanuzmbi 8030eticmeus 3aepa3HeHUll pazHblX MUnoe Ha cyoopeaHusMeHHOM, OP2aAHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOI02UUECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0I0Tusl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanun

[optpert: A. JIxx. Tencnu.

Tabauiel 1 cxembl: «CTpykTypa OHOIEHO3a», «IJKOCHUCTEMA UIUPOKOIMCTBEHHOTO JIeCay,
«DKocHCcTeMa XBOWHOTO Jiecay, « DyHKIIMOHATIbHBIE TPYMIBI OPraHU3MOB B dKOCHCTEMEe», «KpyroBopoT
BEIIECTB B dKocuctemey, «llemu mutanus (macTOWIHAs, NETpUTHAs)», «IKOJOTUYECKas MHpaMuia
qrcen, «KOJIOrHuecKas mupamuia OuomMacco», « IKOJIOTHUecKas MupaMuia dHepruny, «OopazoBaHue
6onortayn, «IlepBuuHas cykueccus», «BoccraHoBIeHHEe Jeca TOCTE MOXkapay, «IKOCHCTEMa 03epay,
«ArporneHo3», «KpyroBopoT BeliecTB ¥ MOTOK SHEPTHH B arpolieHo3e», «[Ipumepsl ypOoskocucTemy.

O6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIMH HACEKOMBIX, Uydesa MTHUIl U 3Bepeil, repdapuun
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IpakTuueckas padora «3yyenue u onucanue ypoo3KOCHUCTEMBD».

JlaGopaTtopuasi padora «/3yueHue pa3HOOOpa3usi MENKUX MOYBEHHBIX YIEHHUCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).




IKcKypeust «IKCKypcuss B THIMYHBIA Ouoreomneno3 (B 1ayOpaBy, OepesHSK, €JIbHHK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».
IKCKypeus «IKCKYypCHs B arpodKOCUCTEMY (Ha I0JIE WK B TEININYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — obmierutanerapruas 00osiouka 3eMiTd, TJI€ CYIIECTBYET MM CYIIECTBOBAJIA KU3Hb.
PazButne mpencrasieHmii o 6uochepe B Tpymax . 3tocca. Yuenne B. WM. Bepuaackoro o 6mocdepe.
Ob6nactu 6uocdeps u e€ coctas. KuBoe BemecTBo 6nocdepsl u ero HyHKINH.

3akoHOMEpHOCTH cymiecTBoBanusi Ouocdeppl. OcobeHHOCTH Omochepsl Kak TI00aTbHOU
sKocucTeMbl. [lnHaMudeckoe paBHoBecre B Ouochepe. KpyroBopoTsl BemecTB U OMOTEOXHMMHYECKHE
UKITBI (yriiepoa, azoTa). PutMudHOCTh siBieHui B Onocdepe.

3onanpHOCTH OMochepsl. [lorstrue o 6Gmome. OCHOBHBIE OMOMBI CyIIU: TYHJpa, XBOWHBIC Jieca,
CMEIIaHHbIE ¥ IMIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKHE JIeCa, BHICOKOTOPBSI.
Knumar, pacTuTenbHbIN U )KUBOTHBIM MUp OMOMOB CYIIIH.

Crpykrypa ¥ (yHKIHUS KUBBIX CHCTEM, OIIEHKa HUX PECYpCHOTO MOTEHIHada U OnochepHbIX
(GyHKIMH.

JdeMoHcTpauuu

Hoptpetst: B. U. Bepuanckuit, 3. 3rocc.

Tabmuuber u cxembl: «I'eochepsr 3emmm», «KpyroBopor azora B mpupoae», «Kpyrosopor
yraepofa B mpuponae», «Kpyrosopor kucnopoaa B mpupoje», «KpyroBopoT BoIsl B MpPUPOIEY,
«OcHOBHBIE OMOMBI cymny, «Knumatnyeckue mosica 3eminy», « Tyaapay, «Tairay, « CMeIIaHHbIH J1ecy,
«[IInpokosucTBeHHbIN Jecy», «CTenby, «CaBanHay, «[lycTeiHg, « Tponudecknii gecy.

OObopynoBanue: repoapuu paCTeHU pa3HBIX OMOMOB, KOJUICKITUHU )KUBOTHBIX.

Tema 11. YesroBek u OKpy:Kaomas cpeaa

DKOJIOTHYECKHE KPHU3UCHI M WX MpUYUHBL. Bo3aelicTBue demoBeka Ha Owocdepy. 3arps3HeHue
BO3AYIIHOW cpenbl. OxpaHa Bo3ayXa. 3arpsi3HEHHWE BOJHOW cpeabl. OxpaHa BOJHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYpcoOB. MI3MeHeHne KkiauMara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
XKUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXpaHbl mpuponbl. Kpacueie kHuru. Ocobo oxpaHseMble
npupoaabie Tepputopun (OOIIT). boTann4eckue caabl U 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO pa3BUTUsl 4YeJIOBEYECTBA M MPUPOAbl. PanuonaibHOE
MIPUPO/IOIOIL30BAHUE U COXpAaHEHUE OUOJIOTMYECKOTO pa3sHoobOpasus 3emin. OOue 3aKOHOMEPHOCTH
IJI00ATBHBIX JKOJOTMYECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HMCa M €ro BEpOSITHBIE
MOCJEICTBUS.

PasButre MeTOI0B MOHHUTOPHMHIA pa3BUTHUS OIACHBIX TEXHOTEHHBIX IporeccoB. Cucmemmuobie
ucciedosanus nepexooa K pecypcocoepezaroujell U KOHKYPeHmocnocooHou suepeemuxe. buonoeuueckoe
pasHoobpazue u buopecypcwol. Hayuonanonvle ungopmayuonusie cucmemvl, obecneuusaroujue 00Cmyn K
uHgopmayuu no COCMOAHUI 0OMOEIbHLIX U008 U IKocucmem. OCHOBbl IKOPeaOUTUMAYUU IKOCUCEM U
cnoco608 60pbobI ¢ buonospedcoeHuaIMU. PekoncmpyKyus MOpcKUX u Ha3eMHbIX IKOCUCEM.

JdeMoHcTpanun

Tabauiel 1 cxeMsbl: «3arps3HeHne atMochepb», «3arpsisHeHue ruapochepb», «3arps3HeHue
nouBb», «llapuukoBeiii 3ddexT», «Ocobo oxpaHseMble NPUPOIHBIE TeppUTOpUN», «Moaenu
YIPABIISIEMOTO MUPay.

Ob6opynoBanue: portorpaduu OXpaHSIEMbIX pacTeHUW U KUBOTHbIX KpacHoit kuuru Poccuiickoii
®enepannn, KpacHON KHUTM pernoHa.




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHUS O0OyUYaIOIIUMUCS TPOrpaMMm
cpenHero oOuiero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U MPEAMETHBIE.

B crpykType JMYHOCTHBIX pE3yJabTaTOB OCBOEHHUS IPOrpaMMbl MO OHOJIOTUU BbIIEICHBI
CJIEIYIOIIME COCTABJISIIOIINE: OCO3HAHME OOYYAIOIIMMHUCS POCCUHCKON TpakJAaHCKON HMIECHTUYHOCTU —
FOTOBHOCTH K CAaMOPa3BUTHUIO, CAaMOCTOSTEIbHOCTH U CAMOOIPEAEICHUIO, Haluyue MOmusayuu K
o0y4eHHI0 OHMOJIOTHH, YeleHanpasienHoe pazsumue BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M MCTOPHUYECKUX TPATUIMHA Pa3BUTHS OHMOJOTHUYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocmy 00y4JaOIUXCsl PYKOBOJCTBOBATbCSI B CBOEM JAEATEIBLHOCTH I[€HHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYILIUMU CUCTEME OHOJIOTUYECKOTO o0Opa3oBaHus, Haluuue
NpagoCco3HAaHUs SKOJIOTUUECKON KYIbTYpbl, CHOCOOHOCIMU cmasumb eI U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOEHUS MPOTPaMMBbI 110 OMOJIOTUU IOCTUTAIOTCS B €JMHCTBE YUeOHOM
U BOCHIHUTATEIbHOW  JIEATENBHOCTH B  COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCHUMCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATBIMU B
oOmiecTBe NpaBUJIaMH W HOPMAaMM TOBEIEHHMS U CIIOCOOCTBYIOT TMpoOIleccaM CaMOIO3HAHMUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEH MMO3UIIMU JTUYHOCTH, TAaTPUOTHU3MA U YBAKEHUS
K 3aKOHY U IIPABOIOPSIIKY, YEIOBEKY TPYy/la U CTapllieMy ITOKOJIEHHIO, B3aUMHOTO YBa)KEHHUs, OEpEKHOTO
OTHOILIEHHs K KYJIbTYpHOMY HACJIEIUI0O M TPaJWLHsIM MHOTOHAallMOHAIBHOrO Hapoja Pocculickoi
®denepanuu, NPUPOJIE U OKPYKaAIOLIEH cpese.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEGHMS yueOHOro mnpeaMera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaronIuXxcsi PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAIMH, MO3WTHBHBIX BHYTPEHHHX YOCKICHHMH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IEHHOCTSM POCCUICKOTO O0OIECTBa, pacCIIMpPEHUE >KU3HEHHOTO
OTbITAa U OMNbITa JAEATEIHLHOCTH B MPOILIECCE peaTu3allMd OCHOBHBIX HANpaBJICHHU BOCIUTATEIbHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTH T'PAXKAAHCKON MO3ULUU O0YYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTO 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U MIPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOW [ESATEIbHOCTH NPU CO3JAaHUM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENIbHbIX 33/1a4, BHITIOJHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OIpPENesITh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHUIO K SBICHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JCHCTBHUSIX HEOOXOIMMOCTb KOHCTPYKTHBHOTO B3aWMOJIEHUCTBUS
JOJIeH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMANIBHBIM TOJI0OKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUS  Yy4EOHBIX,
M03HABATENIBHBIX U UCCIIEOBATENIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIICHUS K MHEHHUIO OMIIIOHEHTOB MPHU
00CY)KJICHUH CIIOPHBIX BOIIPOCOB OUOJIOTUYECKOTO COJIECPIKAHUS;

TOTOBHOCTb K T'yMaHUTapHOM U BOJIOHTEPCKON JESTENBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIHTAHUSI:

C(OPMHUPOBAHHOCTh POCCUHCKONW Tpa)KAaHCKOM HIEHTHMYHOCTH, NATPHOTH3Ma, YBAXKEHUS K
CBOEMY HapOJy, 4yBCTBAa OTBETCTBEHHOCTH nepel PoarHOM, ropIoCcTH 3a cBOM Kpal, cBoro PonuHy, cBoi
A3BIK U KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACIEIMI0O U NaMATHUKAM IMPUPOJBI, JOCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CMOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHME M DPa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAUY€HHUs] OMOJIOTUM B TO3HAHUM 3aKOHOB MPHUPOJBI, B KH3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;



uaelHas yoexx1€HHOCTh, FTOTOBHOCTD K CIIY)XEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEJICHNUS;

CIIOCOOHOCTh OIIGHWBATh CUTYAIlMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJA B MOCTPOCHHE YCTOWYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSIM, CO3JAHHUIO CEMbM HAa OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUAMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHIA;

MMOHUMAaHHUE SMOIIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIISATH KayeCTBa
TBOPUYECKOU JIMYHOCTH;

5) ¢pusuueckoro BocHUTAHUs, (JOPMHPOBAHHUS KYJIbTYPbI 30POBbSI M 3MOLHMOHAJIBLHOIO
Os1aronosyqus:

MOHUMAaHWE W peaju3anusi 3J0pOBOTO W 0€30MacHOTO 00pasza >XM3HU (3I0pOBOE THUTAHUE,
COOJI0/IeHNe TUTMEHWYECKUX TPaBUI W HOPM, COAJlaHCUPOBAHHBIN PEXHM 3aHITHA W OT/bIXA,
perynsipHas (uU3UYECKask aKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHHE TIEHHOCTU MPABWJI WHIWBUIYAILHOTO M KOJUICKTUBHOTO O€30MaCHOTO TIOBEACHHS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TIOCIEACTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJIEHUS aJIKOTrOJ,
HapKOTUKOB, KypeHHUS);

6) Tpy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJIOTMYECKON M COLMANbHOM HaIlpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKYIO ACSATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cdepaM MpodeccHoHaNbHON JesITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOP Oynyiiel mpodeccuu u peann3oBbIBATE COOCTBEHHBIC KU3HEHHbBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTMYECKH LielecooOpa3Hoe OTHOLIEHUE K IPUPO/JIE KaK HCTOUYHUKY JKU3HHU Ha 3emile, OCHOBE
e€ CyIleCTBOBAHMS,

MOBBILIEHUE YPOBHS IKOJIOTUYECKOU KyIbTYphI: IPHOOPETEHUE OIbITA TUIAHUPOBAHUS TIOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX TOCIIEICTBUN IJIsi OKPYXKAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aJIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTei UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpeTaeMble NPU U3y4E€HUU OWOJIOTMM 3HAHUS M YMEHHS MPHU
pelieHuyd MpoOsieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJIONOIH30BAaHUEM (COOIIOICHHE TMPaBUI
MOBEICHUS B MPHUPOJE, HAMPABICHHBIX HA COXpAaHEHHE PABHOBECHUS B SKOCUCTEMAax, OXPaHY BHUIOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HENpUATHE NEHCTBUN, MPUHOCSIIMX BPEI OKPYXKAKOIIEH MPUPOJHON Cpene, yMEHHE
MIPOTHO3UPOBATh HEONATOMPHUATHBIE AKOJOTUYECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX ACUCTBUNA H
MpeI0TBPAIATh HX;

HaJu4yhe pa3BUTOrO HSKOJIOTMUECKOTO  MBIIUICHHS, SKOJOTHYECKOM KYJIbTYPbl, OIBITA
JESATEIBbHOCTH HKOJIOTMYECKON HAIMpPaBIEHHOCTH, YMEHHUsI PYKOBOJICTBOBATHCS UMHU B TMO3HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHYECKOU NEATEIbHOCTH
AKOJIOTUYECKOW HAINpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:



c(OPMHUPOBAHHOCTE MHUPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKd ¥ OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO HA JIMAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE;

COBEpILIEHCTBOBAHUE SI3BIKOBOM M UNTATEIBCKON KYJIBTYPHI KaK CPE/ICTBA B3aMMOACHCTBUS MEKIY
JIOABMU U TIO3HAHUS MUDA;

NOHMMaHWe crenuduku OHOJOTMM KaK HayKd, OCO3HaHMA e€ posrd B (HOPMHUPOBAHUU
paMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUM LEIOCTHOTO MPEACTaBICHUs 00 OKPYKAIOUIeM MHpE
KaK O €JIMHCTBE MPUPO/IBI, YEJIOBEKA U 00IIECTBA, B IO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelICHUN
po0OJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH ISl COBPEMEHHOM IIUBHIIM3AIMH: 00ECIICUYCHHSI HOBOTO
YPOBHSL DPAa3BUTHS MEAWLUHBI, CO3JaHHE TIEPCHEKTHUBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh
pecypcHbIe TIPOOJIEMBI Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTEH BBIX0/1a U3 TJIO0ATBHBIX IKOJIOTUYECKUX
npobseM u oOecreueHHs Mepexofa K YCTOMYMBOMY pa3BHTHIO, PAIlMOHAIBHOMY HCIIOJIh30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KH3HH;

3aWHTEPECOBAHHOCTh B TOJYYEHHUH OHOJOTHUYECKMX 3HAHWH B IENAX TMOBBIMICHUS OOmIen
KYJIBTYpBI, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIILHOW TPAMOTHOCTH
oOyuaronuxcs, GopmMupyeMoil IpHu U3y4eHUH OMOJIOTUH;

MMOHWMaHHE CYITHOCTH METO0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCTIONb30BATh TIOJlydaeMble 3HaHUS Ul aHauu3a M OOBSICHEHUS SIBICHHH OKPYKAIOUIETO MHUpa H
MPOUCXOIIIMX B HEM W3MEHEHHH, YMEHHUE ellaTh 00OCHOBAaHHBIC 3aKJIIOUEHHS] HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIITUXCS TAaHHBIX C IEITBI0 TIOTYUEHHS JIOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTh CAMOCTOSITETIFHO HMCIIOJIB30BaTh OMOJOTHUECKUE 3HAHMS ISl PEIICHUs Tpo0ieM B
peabHBIX KU3HEHHBIX CHUTYAIUsX;

OCO3HAHHWE IICHHOCTH HAyYHOW JESITETHHOCTH, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO U
MCCIIEJOBATENBCKYIO IESITENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITOCOOHOCTh K HEMPEPHIBHOMY 00OpPa30BaHMUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYCHHIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yabTaTbl OCBOCHHSI yueOHOTO peameTa «bHoaorusy BKI0YaoT: 3HaYMMble
g (GOpPMHUPOBAHUS MHPOBO33PEHHS] OOYYAIOIIMXCS MEKIUCIHUIUIMHAPHBIE (MEXIpEeIMETHBIEC)
oOlIeHayYHbIe MOHATHUS, OTPaXKAIOIIME [EJIOCTHOCTh HAYYHON KapTHHBI MUpa U CHeUU(HUKY METOJI0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTrus, sSBJICHHUE, MPOIlecC, CUCTEMa,
Hay4yHbI (aKT, MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeOBaHUE, HAOIIOJIEHHE,
U3MepeHue, OHKCIEPUMEHT U JIpyTrue); YHHBepcajbHble YueOHble JeHCTBUS (IIO3HaBaTEIbHbBIE,
KOMMYHHKATHBHBIE, PETYISITUBHBIE), 0OecreunBaroiie GopmupoBanue GpyHKIIMOHAIBHON IPaMOTHOCTH
U COIMAJIbHOM KOMIETEHUMHU OOY4YaIoUIUXCs; CIIOCOOHOCTh OOYYarOMIMXCS MCIOJIb30BaTh OCBOCHHBIE
MEXJAUCUUITMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpCaJbHbIE Yy4eOHbIE JEHCTBUS B
M03HABATEIHHON U COIUANBHOMN MpPaKTUKE.

B pe3ynbrare u3ydeHus OMOJIOTHN HA YPOBHE CpefHero o0miero oo0pa3oBaHus y 00y4aromerocs
OyayT cdopMupoBaHbI TO3HABaTelIbHbIE YHHBEpCajbHble Yy4eOHbIE ACWCTBUS, KOMMYHHKATHBHBIC
yHHUBEpCalTbHbIE Y4eOHBbIE JIEHCTBUS, PETyIsSTUBHBIE YHUBEpCAIbHBIE yueOHBIE NEHCTBUS, COBMECTHAsS
NEeSATENbHOCTb.

MertanpeaqMeTHble pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEeTHET0 0OIIero 0O0pa3oBaHus JOJKHBI
OTpaxatb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE IEHCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBaTh M aKTyalU3UpoBaTh Mmpobiemy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOSHUM 3HAHUU TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHAINW3a, CHUHTE3a,
CpaBHEHHUsI, Kiaccuukamnuu, 0000IIeHNs ), PACKPBIBATH CMBIC]I OMOJIOTUYECKUX MOHATUN (BBLACTSATH UX
XapaKTepHbIe PU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH MOHSATHIMH);



OTIPEJICIIATH IENU JISATEIBHOCTH, 33aJaBasi MapaMeTphl U KPUTCPUHU UX JOCTHIKCHHSI, COOTHOCUTh
PE3YyIbTAThI ACATCIIBHOCTH C IOCTABJICHHBIMU LCJISIMU

UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U151 OOBSICHEHUS (PaKTOB U SIBJICHHI KUBON IPUPOIBI;

CTPOUTHL JIOTHUYCCKUC PACCYKIACHUSA (I/IHI[yKTI/IBHBIe, JACAYKTHUBHBIC, II0 aHaJIOI‘I/II/I), BBIABJIISTDH
3aKOHOMEPHOCTH M TMPOTHUBOPEYUsI B pACCMaTPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH BBIBOJBI H
3aKITIOYCHUS;

MNPUMCHATL CXCMHO-MOJACJIBHBIC CpCACTBA A MPEACTABIICHHA CYHICCTBCHHBIX CBSI3EU U
OTHOIIEHU B U3y4aeMbIX OMOJIOrHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUUI PA3HOTO POJA, BHISIBICHHBIX
B PAa3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YY€TOM aHaIu3a MMCIOIIUXCS MaTepUaIbHBIX U
HeMaTepUaabHbIX PECYPCOB;

BHOCHUTBb KOPPECKTHUBBI B ACATCIIbBHOCTb, OICHUBATH COOTBCTCTBUEC PE3YJILTATOB LIC/ISIM, OLICHUBATDH
PUCKHU HOCJIG)ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B YCIOBUSX pEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3sBUBATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHNUU JKU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BIIQJICTh HAaBBIKAMH Y4e€OHO-HMCCIICIOBATEIbCKOW W TMPOCKTHOW JIEATCIILHOCTH, HAaBBIKAMU
paspenieHus mpooJieM, CIoCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MTOMCKY METOJIOB PETICHHS
MPAKTUYCCKUX 3aaa4, MPUMCHCHUTIO PA3JIMYHBIX METOJOB ITO3HAHUA,

HCIIOJIB30BAaTh Pa3IMYHbIC BHJAbBI ACATCIIBHOCTU 110 TIOJYYCHHUIO HOBOI'O 3HaHHA, €ro
HUHTCpIpCTALlUN, npeo6pa3013aHmo U MPUMCHCHUIO B y‘-Ie6HI)IX CUTyalludaX, B TOM YHCJIC ITPpHU CO3JJaHUU
y‘-Ie6HI)IX " COUAJIBHBIX ITPOCKTOB;

dbopMupOBaTh HAYYHBIA THWIT MBINUICHUS, BIAJACTh HAYYHOW TEPMHHOJOTHUEH, KIIOUEBBIMU
MOHATUSMHU U METO/IaMU;

CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBIISIT IPUUMHHO-CIICJCTBEHHBIE CBSI3U M aKTYaJIM3UpPOBATh 3a7auy, BbIABUTaTh TUIOTE3Y €€
pelleHns, HaXOAUTh apryMEHThI JUIsl JT0Ka3aTelbCTBa CBOMX YTBEP)KIEHUH, 3alaBaTh MapameTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBAThH MOJYYCHHBIC B XOJ€ PELICHMS 33Ja4d Pe3yabTaTbl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

OCYILIECTBJISITh LIEJICHANPABICHHBIA IMOUCK IE€PEeHOCa CPEeICTB M CHOCOOOB JICHCTBUS B
poQecCHOHANBHYIO CPEey;

YMETb MEPEHOCUTD 3HAHUA B O3HABATENIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIC UJIEH, MPEATIaraTb OPUTHHAIBHBIC TIOIXOAbI U PELICHHS, CTABUTh MPOOIEMbI U
3aJlauu, JOIMYCKAIOUINe albTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHUKAX WH(pOpMALUU (TEKCTe yueOHOro MocoOusl, HAy4HO -
MOMYJISIPHOM JIUTEpaType, OMOJIOTHUECKUX CIOBAPSIX U CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh WHGOPMAIUIO PA3UYHBIX BUAOB U (OPM MPENCTaBICHHS, KPUTHUUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

dbopMynupoBaTh 3ampochl M TMPUMEHSATh pa3NUYHBIE METOAbI TIPU TOUCKE U OTOOpe
Oouonorndeckoi HHGOpMaIU, HEOOXOIUMOM JITsl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpHOOpeTaTh  OMBIT  KCIOJIb30BaHUSA  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (OPMY MPEACTABICHUS OHOIOTHUECKON HHPOpMAITUU
(cxembl, rpaduky, TUArpaMmbl, TAOIUIIBI, PUCYHKH U IPYTOE);

MCI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPECTBA MU padoTe ¢ Onoornyeckoit nHpopMaluei:
MPUMEHITh XUMUYECKUE, GU3NUECKUE U MaTeMaTHUeCKHUe 3HAKU U CUMBOJIBI, (hopMyIibl, abOpeBHUarTypy,
HOMEHKJIATYPY, UCIIOJIH30BaTh U MIPE0OPa30BLIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;



BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIMTHI MH(MOpPMAIMK, WHPOPMAMOHHOHN 0e301acHOCTH
JUYHOCTH.

OBnajeHHne yHMBePCAJIbHBIMM KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HM, aKTUBHO y4acTBOBATh B JMAJIOTE HIIU
JUCKYCCHUHU TI0 CYLIECTBY OOCYXJaeMON TeMbl (YMEHHME 3aJaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTEJILHO BBINIOJIHEHMSI Ipe/ylaraeMoi 3a/1auy, yYUThIBATh UHTEPECH U COTIACOBAHHOCTD MO3ULUI
JPYTrUX Y4aCTHUKOB JIMAJIOra UM TUCKYCCHUH);

pacrno3HaBaThb HEBepOaJbHbIE CpEACTBAa OOLICHMS, MOHUMATh 3HAYEHUE COLUAIBbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHMS KOH(MIMKTHBIX CHTYyallMd, yMETh CMST4YaTh KOH(MJIMKTBI W BECTH
IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHHS M B3aUMOJCWUCTBUSA, IOHUMATh HAMEPEHUs IPYTUX
JOJIEH, TPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEAHUKY U B KOPPEKTHOH (hopme popMyIrpoBaTh
CBOM BO3PaXECHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB.

2) COBMeCTHAasl 1eSATEIbHOCTh:

MIOHUMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMaHAHON U MHIUBUAYaIbHON paObOThI P pelIeHuN
Ouonoruuyecko MmpoOseMbl, OOOCHOBBIBaTb HEOOXOJMMOCTb HPHUMEHEHUs TPYNIOBBIX (hopm
B3aUMO/ICHCTBUS MPU pelIeHNH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEMCTBMM C Y4€TOM OOLIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATD 11eJI1 COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHHUPOBATh JIEHCTBUS T10
€€ JOCTHKEHHIO: COCTABIIATH IUIAH JCHCTBUN, PACIPENENATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB,
o0CyXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OLIEHMBAaTh KAayeCTBO CBOETO BKJIAJA M KAXKAOTO yYaCTHMKA KOMaHJbl B OOIIMI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpeiaraTb HOBBIE IIPOEKTHI, OLEHWBAaTh HUACH C MO3ULIUU HOBM3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B PA3NIMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgyajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBHAMM:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOIMUYECKHE 3HAHMS 7Sl BBISIBICHUS MIPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BbIOMPATh HAa OCHOBE OWOJIOTMUECKUX 3HAHUN IEJIeBbl€ M CMBICIOBBIE YCTAaHOBKM B CBOMX
NEUCTBUSAX M IOCTYIKAax II0O OTHOLIEHUIO K JKMBOW IIPUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO J€ATEIbHOCTD, BBIBIATH IPOOIEMbl, CTABUTh
1 GOpMyIUpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTeIbHON AEATEIBHOCTU U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH peLIeHHs MpoOJieMbl € Y4ETOM HMMEIOLIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlsIM;

paclupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIHPOKOM SPYIUIMHM B Pa3HbIX OO0JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHbD.

2) cAaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBBIKAMH IO3HABATEIbHON peQUIeKCHH KaK OCO3HAHMs COBEPILAEMBIX JEHCTBUN H
MBICIMTEIBHBIX MPOILIECCOB, MX PE3YJAbTATOB M OCHOBAHUH, HCHOJB30BATH MPUEMBI peQIIEKCUU VIS
OLIEHKU CUTYaIluH, BHIOOPA BEPHOTO PEIICHMS;



YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHATHE cedsl U APYrux:

MPUHUMAThH ce0s, TOHUMAsi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS cojJepkaHus ydeOHoro mnpeamera «buonorus» Ha
yriryOnéHHOM yYpOBHE OPHUEHTUPOBAHBI Ha obecrnieueHue IpoHUILHOTO
oOydenus oOyyaromuxcs oronorun. OHU BKITIOYAIOT: CIICIU(PHUECKUE sl OMOJIOTUN HAayYHbIE 3HAHMUS,
YMEHHUSI U CHOCOOBI JEHCTBUH 10 OCBOEHMIO, MHTEpPIpETallMM U IMpeoOpa3oBaHMIO 3HAHWM, BHJIbI
JEeSITEIbHOCTH IO TMOJIyYEHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHUIO B Pa3IUYHbIX y4eOHBIX, a TaKKe B
peanbHBIX KU3HEHHBIX CUTyalusX. [IpeaMeTHbIe pe3ysbTaThl IPEACTABIECHBI 110 TOJaM U3y4EHUs.

[IpeameTHBIe pe3yabTaThl OCBOEHHUs ydyeOHOro mpenmera «buosorus» B 10 Kaacce MOTKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWW O MECTe M pPOJIM OWOJIOTMM B CHCTEME eCTECTBEHHBIX HayK, B
(OpMHPOBAHUH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B IO3HAHWW 3aKOHOB TPUPOJBI U PEIICHUU
npoOJieM PalMOHATBLHOTO TMPUPOJIOTIONB30BAHUSA, O BKIAJE POCCHICKUX MU 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BIIQJICHUE CHCTEMOH OHOJIOTMYECKHX 3HaHHM, KOTOpas BKIIIOYAeT: OCHOBOIIOJIAraroline
OMOJIOTUYECKHE TEPMHHBI W TOHSATHS (KH3HBb, KIIETKAa, OpPraHW3M, MeTa0oJHM3M, TOMEOCTa3,
CaMOpEeryJilus, CaMOBOCIPOU3BEJIEHUE, HACIIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT U pa3BUTHE),
ononornueckne Teopuu (kimerounas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o meHTpax MHOTOOOpazusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTeHMi), 3aKOHBI (€IMHOOOpa3us MOTOMKOB MEPBOIO IMOKOJICHUS,
pacilernyeH s, YUCTOThl TraMeT, He3aBUCUMOro HacienoBaHus . MeHnens, roMoJ0ru4eckux psaoB B
HacneacTBeHHOM n3MenunBoctu H. Y. BaBuioBa), mpuHIUIIEI (KOMIIIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAaMU HAYYHOIO T[I03HAHUS, HCIOJIb3YEeMbIX B OHOJOTHYECKHUX
HCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (ONMCAHUE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICTATh CYIIECTBEHHBbIE IPHU3HAKU: BHPYCOB, KJIETOK IMPOKAPUOT U SYKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4Kciie OakTepuid, r(puOOB, paCTEHUIA, JKUBOTHBIX
U 4YeloBeKa, CTPOCHHMsSI OPraHOB M CHCTEM OPraHOB pPACTEHUH, >KMBOTHBIX, UYEJIOBEKa, IMPOLIECCOB
KU3ZHEJCATENILHOCTH, TPOTEKAIOUIUX B OpraHU3Max pPacTeHUH, >KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BelIeCTB (METabOIM3M), TPEBPAIICHUS SHEPTUH, OpPOXKEHHUS, aBTOTPOGHOTO H
rerepoTpoHOr0 THIOB NHUTaHUA, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeH03a, raMeToreHesa,
AMOpHOTEHEe3a, TOCTAIMOPUOHAILHOTO PA3BUTHS, PA3MHOKEHUS, HHAUBUAYAILHOTO PA3BUTHSI OpraHu3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHUS T€HOB, T€TEPO3HCca, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIUBATh B3aUMOCBS3H MEX/y OPraHOUIaMU KJIETKH U UX (YHKIUSIMU, CTPOCHUEM
KIIETOK pa3HbIX TKaHEH W UX (QYHKIHUSIMHU, MEXKIYy OpraHaMH M CHCTEMaMH OpPraHOB Y PAacTEeHHUH,
YKUBOTHBIX U U€JIOBeKa U UX QYHKIHUSIMH, MEXKIYy CUCTEMaMU OPraHOB U UX QYHKIHSIMH, MEXIY dTarnamMu
oOMeHa BelIeCTB, JTalMaMU KIETOYHOTO IMKJIA W JKU3HEHHBIX IIMKIOB OPTaHU3MOB, JTamaMu
SMOPUOHAIILHOTO Pa3BUTHS, TEHOTUTIOM U (DEHOTHIIOM, PEHOTUTIOM U (haKTOpPaMH Cpelibl OOMTaHMUS,

YMEHHE BBISBISATh OTIUYUTEIbHBIE MPU3HAKH JKUBBIX CUCTEM, B TOM UHCJI€ PACTEHUIA, )KUBOTHBIX
1 4eNoBeKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE aPTyMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY JIJIS I0KA3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATHYECKHUX TPYIIIL;

YMEHHE peliaTh OMOJOTHYECKHE 3aJaud, BBISBISATH MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMHU MIPOLIECCAaMU U SIBIICHUSMU, JIeNIaTh BHIBOBI U IIPOTHO3BI HA OCHOBAaHUU
MOJIyYE€HHBIX PE3YyJIbTaTOB;



YMEHHUE BBITOJIHATH J1a00paTOpHbIE U MPaKTHYECKHE pabOThl, COOMI0ATh MpaBuiia Mpu padoTte ¢
y4eOHBIM U JJA0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTATH THIIOTE3bI, IPOBEPSATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMU, (GOPMYIHUPYS
L[eJ1b UCCIIEI0BAHUS, aHAJIM3UPOBATD [I0JIyYEHHBIE PE3YIbTAThl U JAETIaTh BHIBOIBL;

YMEHHUE y4acTBOBATh B yU€OHO-UCCIIEI0BATENBCKON paboTe Mo OMOJIOTHUHU, SIKOJIOTHH U MEIUITTHE,
NpoOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, M MYOJIMYHO TPEACTABIATH MOJIy4YECHHBIC
pe3yIbTaThl HA YIEHUYECKUX KOH(DEPEHIUIX;

YMEHHE OLIEHHBATh ATUYECKHE ACTIEKTHI COBPEMEHHBIX HCCIIEIOBAaHUI B 00JacTH OMOJOTHH U
MEUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJJOTBOPEHME, HAlpaBJIE€HHOE HW3MEHEHUE T'€HOMa U
CO3/[aHUE€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOP Oynymied mpodecCHOHATBHON JICSITEILHOCTH B
oOmacT OMOJOTHH, METUIMHBI, OHMOTEXHOJOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBA, NHUIIEBOU
MIPOMBIIIJIEHHOCTH, YIJIYOJsATh I03HABATEIbHBIM WHTEPEC, HAIPaBJICHHBI HAa OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH Mpodeccud H NPOAODKEHHE OHOJIOTHYECKOro OO0pa3oBaHMsI B OpraHU3aLUsaX
cpenHero mpo(eccuoHaTBLHOTO M BBICIIETO 00pa30BaHUS.

[IpeameTHBIe pe3yabTaThl OCBOEHHUs ydyeOHOro mpenmera «buosorus» B 11 Kaacce MOKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHWW O MECTe M pPOJIM OWOJIOTMM B CHCTEME eCTECTBEHHBIX HayK, B
(hOpMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUW 3aKOHOB TPUPOJIBI U
pEIIeHNH JKOJIOTHYECKAX TMPOOIEeM YelOBeYeCTBa, a TAKKe€ B PEIICHHH BOTPOCOB PAlMOHAIBHOTO
MIPUPOJIOTIOJIE30BAHNUS, U B (DOPMUPOBAHHMH IICHHOCTHOTO OTHOIIEHUS K TIPHUPOJIE, OOMIECTBY, YCIIOBEKY,
0 BKJIAJIC POCCUUCKHUX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJICTh CHCTEMOW OWOJOTMYECKHX 3HAHWH, KOTOpas BKJIIOYAET ONPEICIICHUS U
MMOHMMAaHHE CYIIIHOCTH OCHOBOIIOJIAralolIuX OMOJIOTMYECKUX TEPMUHOB U MOHATUH (BUI, dKOCHCTEMA,
onocdepa), Ouonormyeckue Teopun (dBOONMOHHAs Teopus Y. [lapBuHa, CHHTETHYECKas TEOPHUs
sBosonnn), yueHus (A. H. CeeprioBa — o myTax u HampaBlieHusX sBosroiuu, B.W. Bepranckoro — o
onocdepe), 3akoHbI (reHeTudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoapIieBOTO CX0/ICTBA
K. M. bapa), nmpaBuna (Muaumyma lO. JIuOuxa, SKOJOTMUYECKOW TUPAMHABI JHEPTUU), THUIIOTE3bI
(runote3a «mupa PHK» V. I'mnbepra);

yYMEHHE BIIaJeTh OCHOBHBIMU METOJAAMH HAyYHOTO MTO3HAHUS, UCIIOJIb3YEMBIMU B OMOJIOTHYECKHUX
UCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM (OMMCaHUE, U3MepeHue, HaOI0eHHEe, YIKCIEPUMEHT),
croco0aMHu BBISBJICHUS U OLIEHKU aHTPOTIOT€HHBIX U3MEHEHU B IPUPOJIE;

YMEHHE BBIIEIATH CYIIECTBEHHbIC MPU3HAKU: BUJOB, OMOTEOIICHO30B, SKOCUCTEM U Ouocdepsl,
CTaOWIM3UPYIOUIET0, ABMXKYILETO M Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa, auIonaTpUyecKoro H
CUMIATPUYECKOTO BUA000PA30BaHMS, BIUSHUS JIBUKYIIMX CHJI 3BOJIOLUUA HAa T€HO(OH[ MOMYISINH,
MPHUCTIIOCOOIEHHOCTH OPraHu3MOB K cpele oOuTaHus, 4YepelOBaHUS HAIMpPABJICHUN HBOJIOLNH,
KpYroBOpPOTA BEILIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEX]y MPOIECCAMH JBOJIOLUU, IBWKYIIMMH CHIAMU
aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBJIATH OTJIMYUTENIbHbBIC IPU3HAKH KUBBIX CUCTEM, IIPUCIIOCOOIEHHOCTD BUIOB K Cpeie
oOuTaHusi, aOMOTUYECKMX U OMOTHYECKMX KOMIIOHEHTOB AKOCHCTEM, B3aUMOCBSI3€H OpPraHU3MOB B
co00I1IeCcTBaX, aHTPOMOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE apPTyMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY JJIsl TOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBSI3U
OpraHM3MOB M CpeIbl OOWTaHWs, EJAWHCTBA YEIOBEUECKHUX pac, HEOOXOJWMOCTH COXPaHEHHUS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peniaTh OMOJOTHYECKHE 3aaud, BBISBISATH MPUYMHHO-CIECICTBEHHBIE CBSI3H MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMHU MTPOLIECCAMU U SIBIICHUSIMU, JIENIaTh BHIBOBI U IPOTHO3bI HA OCHOBAHUU
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

YMEHHE BBITOIHSITH JIA0OpATOPHBIC U MPaKTUYECKHe pabOThI, COOMIOAATH MpaBUia Mpu padboTe ¢
y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBaHUEM;



YMEHHUE BBIJIBUTaTh T'MIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIBHBIMHU CPEICTBAMH, (GOPMYIUPYS
LIEJIb UCCIIEIOBAHMS, AHAIM3UPOBATH IIOIYYCHHBIE PE3Yy/IbTaThl U JI€JaTh BBIBOBL;

YMEHHUE y4acTBOBATh B yU€OHO-UCCIIE0BATENBCKON paboTe Mo OMOJIOTHUHU, SIKOJIOTHH U MEIUITTHE,
NpOBOJMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJWYHO MPEIACTABIATH IOJy4YCHHBIE
pe3yabTaThl HA YIEHUYECKUX KOH(EPEHIUIX;

YMEHUE OLIEHUBATh TMIIOTE3bI U TEOPUH O IIPOUCXOKICHUH KU3HU, YEIIOBEKA U YEJIIOBEUECKUX pac,
0 MPUYMHAX, MTOCIEICTBUAX U CIIOCO0aX MpeIoTBpaIeHus II100anbHBIX H3MEHEHNH B Onocdepe;

YMEHHE OCYHIECTBJISITH OCO3HAHHBIA BBIOOp Oymymied mpodecCHOHATbHON ACSITeTbHOCTH B
oOmact OWOJIOTHH, SKOJIOTHUH, TPHPOJIONIOIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH, TCHXOJOTHH,
BETEpUHAPHUH, CEITLCKOTO X035 CTBA, MUIEBOW TPOMBIIIIEHHOCTH, YIITYOJISTh ITO3HABATEILHBINA HHTEPEC,
HaIpaBJICHHBIA HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MPO(ECCUH U TIPOIOJKEHNE OMOJIOTHYECKOTO
00pa3oBaHus B OPraHU3ALHUAX CPETHETO MPO(HECCHOHAIFHOTO U BBICIIEr0 00pa30BaHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3fesnoB U TeM IIpOrpaMMbl KousmmuecTBo yacos ONEeKTPOHHBIE
/o Bcero | Kontpons- | IlpakTu- (undposrie)
HBIC YCCKHUE obpa3zoBa-
paboThI paboThl TeJIbHbIE
pecypcsl
1 buonorus kak Hayka 1
2 JKuBble cuCcTEMBI U UX U3YYEHUE 2
3 buonorus kieTku 2 0.5
4 XHUMHUYECKasi OpraHu3anusi KIeTKU 10 1
S) Crpoenune u QyHKINU KIETKU 8 2
6 OOmeH BelecTB U MpeBpalieHUe SHEPTUH B 9 1
KJIETKE
7 HacnexcrBenHast nHoOpMaIwst U peann3anus 9 0.5
€€ B KJIETKE
8 JKu3HEHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3mHOeHne 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACJIEICTBEHHOCTH U 2 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'enetnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorust u cuHTeTHYECKask OHMOJIOTHS 4
17 PesepBHoe Bpemst 1
J106aBUTH CTPOKY
OBHIEE KOJIMYECTBO YACOB 110 102 0 13
INPOI'PAMME
11 KVIACC
Ne HaunmenoBanue pa3nenos u teM KonunyecTBo yacoB DNEeKTPOHHBIE
n/m IpOrpaMMbI Bcero | Kontpons- | IlpakTu- (uudpoBsbie)
Hble pabOThI | 4Yeckue | 0Opa3oBaTelbHbIE
paboThI pecypcbl
1 | BapoxaeHue u pa3BUTHE SBOTIOIHOHHBIX 4
MIpeJICTaBJICHHU B OMOJIOTHU
2 | MukposBoIOnHs U €€ pe3ylbTaThl 14 2
3 | MakposBoonus U €€ pe3ylbTaThl 6
4 | IlpoucxosxJiIeHHE U Pa3BUTHE KU3HHU HA 15 15
3emiie
5 [IpoucxoxaeHue yenoBeka — 10 1
aHTPOIIOTeHe3
6 | DKoJorus — Hayka O B3aMMOOTHOILIEHUSAX 3 0.5
OpPraHU3MOB U HAJJOPTAHU3MEHHBIX CUCTEM
C OKpY’Karollen cpenon
7 | Opranu3msl u cpesia OOUTaHUS 9 1.5
8 DKOJIOTHS] BUJIOB U HOMYJISIIINI 9 0.5
9 | Dxonorus coobuecTB. DKOIOTUIECKHE 12 0.5
CHCTEMBI
10 | buocdepa — rmobanpHas sKocUCTEMA 6




11 | YenoBek u OKpyxkaroIias cpena

(o]

12 | PesepBHOE Bpems 8
J106aBHUTbH CTPOKY
OBLIEE KOJIMYECTBO YACOB 110 102 7.5

INPOI'PAMME
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