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COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas Ouoyiorust — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3Butus Ouosoruu. buosornueckue Hayku U U3ydaeMmble UMM IPOOJIEMBI.
@OyHaMeHTaIbHbIE, IPUKIJIAJHBIE U TIOUCKOBBIE HAYYHbIE UCCIIE0BAaHUs B OMOJIOTUH.

3HayeHue Ouosoruu B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAay4yHOU KapTuHb Mupa. IIpodeccun, cBa3anHble ¢ Ononorueil. 3HayeHue
OMOJIOTUH B MPAKTHUYECKON JEATEIHHOCTH YETOBEKa: MEIUIIHE, CETTLCKOM X03SHCTBE, TPOMBIIIIICHHOCTH, OXPaHE IPHPO/IBL.

JdeMoHcTpannn

[Moptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseii, I'. Mennens, B. U. Bepunanckwuii, U. I1. [1aBnos, 1.
N. Meunukos, H. 1. BaBmiios, H. B. Tumodees-PecoBckuid, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuibt 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMn», «CrcreMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak peaMeT u3ydeHus 0nonorun. CBONCTBA KUBBIX CUCTEM: €IMHCTBO XUMHUYECKOT'O COCTaBa, JUCKPETHOCTD U IEIOCTHOCTH,
CJIIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3alMs, CaMOBOCIPOM3BEACHHUE, Pa3JApaKUMOCTb, U3MEHUYMBOCTb, POCT W
pa3BUTHE.

YpOBHM OpraHU3alMu KUBBIX CUCTEM: MOJEKYJISPHBIN, KJIETOUHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6buoreonenorudeckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBbIX cucTtemMax. OCHOBHBIE TpHU3HAKU kuBOro. JKu3Hp kak dopma
CyIlleCTBOBaHUA MaTepuu. Hayku, n3ydaronine >kMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alllH.

W3ydenue xuBbIX cucTeM. MeToibl Ononorndyeckoii Hayku. Habmonenue, nusmepenue, SKCIepuMeHT, CUCTeMaTu3alus, Metaananus. [lonstue o
3aBUCHUMOM M He3aBUCHUMOM niepemeHHoi. [InanupoBanue skciepumenTa. [loctanoBka u mpoBepka runote3. Hynesas runotesa. [lonstue BoiOOpKU U €€
JOCTOBEPHOCTh. Pa3bpoc B Ouonormdeckux naHHBIX. OIlIEHKa JTOCTOBEPHOCTH IMOJNYUYEHHBIX pe3yabTaToB. [IpHUMHBI MCKaXEeHHs pPe3ylIbTaTOB
sKkcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTa.

JleMoHCTpanuu

Tabauie! u cxembl: «OCHOBHBIE TPU3HAKU KU3HNY, «bronornueckue cucreMsl», «CBOMCTBA JKUBON MaTepuny», «YPOBHU OpraHU3alluy KUBOU
npupoab, «CTpoeHHe KUBOTHON KIETKH», «TKaHU XKUBOTHBIX», «CHUCTEMBI OPTaHOB YeIOBEYECKOro opranm3Mmay, «buoreoneno3y», «buochepar,
«MeToabl U3y4eHUS JKUBOU TPUPOIBDY.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE /IS IPOBEJCHUS HAOIIOACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «Hcnonp3oBanue Pa3IMYHBIX METOJIOB npu U3Y4YECHUU JKUBBIX CHUCTEMY.




Tema 3. buosiorusi KjieTkn

Krnetka — cTpykTypHO-(pyHKIIMOHANIbHAS equHUIA kuBOr0. VicTopust oTKphiTUs KieTku. Padorer P. I'yka, A. JleBenryka. Knetounas Teopus
(T. llIBanH, M. Ineitnen, P. Bupxos). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHON KJICTOYHOW TEOPHH.

MeTo/1bI MOJIEKYJISIPHOHN U KIIETOYHOM OMOJIOTHH: MUKPOCKOTHS, XpoMaTorpadus, 31eKTpodopes, MeTo1 MEYeHBIX aTOMOB, TuddepeHmaibHoe
ueHTpudyrupoBaHue, KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue pukcuposanHvlx Kiemokx. DIEKTPOHHAs MUKpOcKonusi. KoHgokanvHas MUKpoCcKOnus.
Bumanvnoe (npuscusnennoe) usyuenue Kiemox.

JdemMoHCTpauMu

[optpertsl: P. I'yk, A. JleBenryk, T. [lIann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuiel U cxeMbl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBIA MUKPOCKOI, «MIcTopust pa3BUTHS METOI0B MUKPOCKOITHUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUATBHBIX KIIETOK.

IMpakTnyeckass padora «lI3yueHne MeTOJOB KJIETOUHOM Ouwonoruu  (Xxpomarorpadus, snektpodopes, auddepeHaIbHOE
ueHtpudyruponanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XVWMHYECKUH COCTaB KIETKU. Makpo-, MHKpO- M YJIbTPaMHKPOJIEMEHTHl. Boma u €€ poiap Kak pacTBOpPUTEIN, pearcHTa, ydacTHE B
CTPYKTYPUPOBAHUHU KIIETKH, TEIIOpEryisiiui. MuHepaibHble BEIIECTBA KJIETKU, UX OMojioruueckas poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTkU. buonornyeckue nonumepsl. benku. AMUHOKHCIOTHBIA cocTaB 0eskoB. CTpYKTYphl O€IKOBOH MOJEKYJIbI.
[lepBuuHas cTpykTypa Oenka, nenTuaHas cBsA3b. BropuuHas, TpeTuyHas, yeTBepTUYHas CTpyKTYphl. JleHaTypanus. CBoiictBa 6enkoB. Knaccuduxanms
6enxoB. buonorndeckue pyHkuuu 0enkos. [lpuonsl.

VYrneBoasl. MoHOcaxapuabl, AMcCaxapujibl, OJIMrocaxapujpl M moiucaxapuiabl. OOUMI IUIaH CTPOEHUS U (PU3UKO-XMMHUYECKHE CBOMCTBA
yrieBosoB. buonornyeckue GyHKIMU yriIeBOIOB.

Jlununer. T'wapoduibHo-ruApodoOHbIe cBolicTBa. Knaccuduxanus nununos. Tpurnuuepuabl, ¢Gocoaunuabl, BOCKH, CTEPOUIbL.
buonornueckue GpyHkuuu nununos. O61me cBoiicTBa OMOIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, OJTYIPOHHUIIAEMOCTb.

Hyxnennossie kucnotsl. JIHK nu PHK. Ctpoenne nykinennoBbix kuciot. Hykneorunsl. [punmun komrmiementapuoctu. [Ipasuno Yapradda.
Crpyxtypa JIHK — nBoitnas cniupaib. Mecronaxoxaenue u 6uonornuyeckue pynkunu JHK. Buast PHK. @ynkinuu PHK B knetke.

Crtpoenue monekynbl AT®. Makposprudeckue cBsizu B Mosiekyie AT®. buonoruueckue pynkunn AT®. BoccraHOBIIEHHBIE TIEPEHOCYUKHU, UX
¢bynkuuu B knetke. /pyeue nykneozuompugocghamuvl (HT®). CexsenupoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast  Ouojorusi:  OMOXMMHMYeCKHEe U  OHMOPHU3MYECKHE  HCCIEOBaHUS  cOCTaBa U IPOCTPAHCTBEHHOM  CTPYKTYpBI
ouomonexyn. Modenuposanue cmpykmypbl u yHKYul OUOMONEKY U Ux Komniekcos. Komnviomepuwitl Ouzaiin u opeaHudeckuti cunmes 6UOMONIEKY1 U
UX HenpuUpPOOHbLIX AHATI0208.

JleMoHCTpanun

optpetst: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

/Inarpammsl: «Pacnpenenenne XUMHUECKHX 3JIEMEHTOB B HEXXUBOW MTPUpOe», «Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B KUBOU IPUPOAEY.



Tabmuubt u cxembl: «Ileproanueckast TabIMIIa XUMHUECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYIBI BOJBIY, «BelecTBa B cOCTaBe OPraHU3MOBY,
«Ctpoenue MoJieKybl 0enka», «CTpyKTypbl O€JIKOBOM MOJeKyIbl», «CTpoeHHe MOJIEKYI YIIIeBOA0BY, «CTpoeHre MOJIeKY I TUIUI0BY», «HyknenHoBble
KHCIOTh, «CTpoeHne MosieKyiasl ATD».

OO6opynoBaHue: XMMHUYECKas Iocy1a 1 000pyl0BaHUE.

JlaGopaTopHuas padora «OOHapyxeHHE OEJIKOB C ITOMOIIbIO KAUECTBEHHBIX PEaKIHil».

JlabopaTtopnass  pabGora  «lccienoBaHuMe — HYKICMHOBBIX  KHMCJIOT,  BBIICICHHBIX M3  KJIETOK  PA3JIMYHBIX  OPraHHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

THIbI KJIETOK: SyKaprHOTHYECKasi M MpoKapruoTHueckasi. CTpyKTYpHO-(pyHKIMOHATbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTuueckoil kietku. Kierounas crenka Oakrepuil um apxeid. OcoOEHHOCTH CTpOeHHs rerepoTpodHOi M aBTOTPOdHOI
IIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenre u (GyHKIMOHMPOBAHUE 3yKapuoThyeckod kieTkd. Ilmasmarmueckas memOpana (minasmanemma). CTpykTypa Mia3sMaTH4ecKon
MeMOpanbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHYECKyI0 MeMOpaHy: macCUBHBIN (nuddysus, obmeruyéunas nuddysus), akTHBHBIN (MEPBUYHBIA U
BTOPUYHBIM aKkTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. PabGoTa HaTpuif-kaaueBoro Hacoca. DHAOLMTO3: NMHUHOLUTO3, (arouuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa v QyHKIIUH KICTOYHOH CTEHKH pacTeHU, rpuOOoB.

[Muroraszma.  Ilurozonms. Lurtockener. JIBmxenuwe 1muromiazMel. OpraHouabl  kieTkd. OJgHOMEMOpaHHbIE OpPraHOUABI  KJIETKH:
supomnazmatrueckas cetb (DIIC), ammapat ["onbmku, TU30COMBI, UX CTpOeHHE M (QYHKIHMU. B3aMMOCBS3b OJTHOMEMOpPAaHHBIX OPTaHOMJOB KIIETKH.
CtpoeHue rpaHynsapHOro petukynyma. Mexanusm nanpasenenus 6enxos ¢ I11C. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [ mankuit
(arpanynsipHbIi) SHAOIIa3MaTHUYecKUi peTukyinyMm. CekperopHas QyHkius anmapata [onbmxu. Moouguxayua 6enxoe 6 annapame I onvooscu.
Copmuposka benxoe 6 annapame I onv0ocu. TpaHCTIOPT BEIIECTB B KieTKe. Bakyonu pactutenbHbIX KineTok. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWJBI KJIETKH: MHUTOXOHAPUHU, TIACTUABL. [Ipoucxosxcoenue mumoxonoputi u naacmud. Cumbuocenes
(K.C. Mepeoxckosckuiu, JI. Mapeynuc). CtpoeHue u (GYHKIMM MHUTOXOHApPUH M miaacTuA. llepBuuHble, BTOPHYHBIE M CJIOXHBIC IJIACTUIBI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XITOPOILIACTHI, XPOMOIUIACTHI, JICHKOTUIACTHI BBICIIIUX PACTCHHI.

HememOpanHubie opranoubl kieTkn CtpoeHne u GyHKIMM HEMEMOpaHHbBIX OPraHOUAOB KiIeTKU. Pubocomsl. IIpomescymounvie unamenmeoi.
MuxkpoduiaMeHTbl. Axmunogvle Muxkpoguiamenmol. MplllIeUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HeMblileunblX Kiemok. MUKpOTpyOOUuKH.
Knerounslii nentp. CTtpoeHHe U JBHXKEHHE >KTYTUKOB M pecHHYEK. MUKpOTpyOOukHM wnuToIa3mel. LleHTpuons. benku, accoyuuposanmnvie ¢
MuKpoghunamenmamu u muxpompyoouxkamu. Momopnuie benxu.

SAnpo. Obonouka sapa, XpoMaTUH, KapuorjasMma, SApPBIILKHA, UX CTpoeHue u (QyHKuuH. SnepHbiid 6enxoBblii MaTpukc. [IpocTpaHcTBeHHOE
pacrojoKeHue XpoMOCOM B MHTep(ha3HOM siape. Jyxpomamun u cemepoxpomamun. belnku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHoti 060104KU 8
Mumo3se. H0epHulii mpancnopm.

Krnerounsie BkmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKapUOT (PaCTUTEIHHOM, )KUBOTHOM, TPUOHOMN).

JleMoHCTpanun

IToptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabnuubl U cxembl: «CTpoeHHE SYKapHOTHUECKOH KIETKH», «CTpoeHHe )KUBOTHOH KIIeTKH», «CTpoeHHe pacTUTEIbHON KIeTKn», «CTpoeHue
MHUTOXOHJIpUN», «S11po», «CTpOEeHHE MPOKAPUOTHYECKON KIIETKI».




Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepHabHBIX KIIETOK.
JlabopaTopnasi pabora «l/3y4eHne CTpOEHHS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue CBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnasi pa6ora «lccienoBanue niaazMoin3a U JeIIa3MOIN3a B PACTUTEIIBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTHH B KJIeTKe

AccUMUISINS U AUCCUMUIISIIUS — IBE CTOPOHBI MeTa0onu3Ma. Turbl 0OMeHa BEIIecTB: aBTOTPO(HBIN 1 reTepoTpodHbIi. YuyacTre Kuciopoaa
B OOMEHHBIX Ipolieccax. DHepreTuueckoe odecrneyenue KieTku: npepamenne AT® B oOMeHHbIX npoieccax. PepMEeHTaTUBHBIA XapaKTep peakluii
KJeToyHoro metabonusma. depMeHTHI, UX CTpOEHHE, CBOMCTBA W MexaHu3M JeicTBus. Kodbepmentsl. Otnuuns GepMEHTOB OT HEOPTaHUYECKUX
KaTain3aTtopoB. belku-akTuBaTopsl M OCNKH-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAaKLUi OT pa3InyHbIX (DaKTOPOB.

[lepBuuHbIil  cHHTE3 OpraHMYECKHX BemlecTB B  KieTke. DoTocuHTe3. AHOKCUCeHHbI U OKCU2EHHblll  omocunmes
oaxmepuii. Ceemocodbuparowue nueMeHmol U NUSMeHmMbl peaKyuonHo2o yenmpa. Ponp xiopormiactoB B mpouecce GporocuHTe3a. CBeTOBast U TEMHOBAS
¢bazbl. Pomoovixanue, Cs, Cs- u CAM-munvt homocunmesa. llpogyktuBHoCTh poTOCHHTE3a. BiusHue pa3nuuHbix GakTOpoB HAa CKOPOCTh POTOCHHTE3A.
3navyeHne GOTOCUHTE3A.

XeMmocunre3. Pa3HooOpa3ue opraHn3MOB-XEMOCHHTETHKOB: HUTPUGUIMPYIONINE OaKTepuu, Keae300aKTepuu, cepoOakTepuu, BOJIOPOIHbBIE
OakTepun. 3HaUEHHE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. ITpoaykTsl OposkeHUS M MX MCIOJIB30BaHHE YEIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHu3MBbl. JTanbl 3HepreTuyeckoro oomena. IlogroroButensHslit 3tan. ['MuKonn3 — 6€CKUCIOPOJHOE PACIEIIEHUE TITIOKO3bI.

buonoruueckoe okucieHue, Wik KJIETOYHOE JbIXaHue. Pojib MUTOXOHAPUI B Mpolieccax OMOJ0ruyeckoro okuciaeHus. L{luknuueckue peakiuu.
OxucnutensHoe  (ochopunupoBanue. Inepeus membpannozo  epaouenma npomonos. Cumnmez ATD: paboma npomonnoiu ATP-
cunmaswi. [IpeumyiectBa a3poOHOro MyTH 0OMEHa BEMIECTB Tepel aHadpOOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanuu

[oprpersr: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl U cxembl: «POTOCUHTE3Y, «DHEPreTHUecKuit o0OMen», «buocunres 6enkay, «CTpoeHue GpepMeHTay, «XeMOCHHTE3Y.

OO6opyoBaHKe: CBETOBO MUKPOCKOI, 000PYAOBAHUE I TPUTOTOBJIECHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEapaToB.

JlaGopaTopHnas padora «/I3yyeHre KaTaIMTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMeEpe aMUiIa3bl WM KaTala3bl)».

Jla6opaTopHnasi pa6ora «l/3yueHne pepMEeHTaTUBHOIO PACLIEIUIEHUS IEPOKCHIA BOJIOPOIA B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHuas padora «CpaBHEeHUE NMPOLECCOB (POTOCHHTE3a K XEMOCHHTE3a».

Jla6opaTopnasi pa6ora «CpaBHEHHUE MPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3anus eé B KIeTKe



Peakmuu matpudHoro cuHTe3a. [IpuHIMT KOMIUIEMEHTAPHOCTH B PEAKIIMIX MAaTPUYHOTO CHHTE3a. Peanu3anus HacIeCTBeHHON HH(GOpMAIIUH.
['enernueckuii ko, ero cBoiicTBa. Tpanckpunuus — Marpuunblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUIIIIMKM: KOMILUIEMEHTAPHOCTh, aHTUMAPAIIIICTbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancisamus u e€ stanpl. Yuactue TpancnopTHeix PHK B OmocunTe3e 6enka. YcnoBus 6uocunTesa 6enka. KonupoBanne aMuHOKUCIOT. Poiib
pubocom B OuocuHTE3€E OernKa.

Cogpemennvie npedcmasieHus o cmpoeruu ceHog. Opranusanys reHoMa y MpoKapuoT U 3YKapuoT. Perynsius akTHBHOCTH T€HOB Y TIPOKAPHOT.
I'umotesa onepona (®. XKakoO, XK. MaHo). Monexynsaprsie mexanuzmvl IKCHpeccuu 2eHog8 y aykapuom. Ponb xpomamuna 6 pe2ynsiyuu pabomsi 2eHO8.
Perynsnus oOMeHHBIX npolieccoB B kieTke. Kierounslii romeocras.

Bupycel — HekneTodHble (GOpPMBI KH3HM UM oOnuratHele mapa3uThl. CTpOeHHWE TMPOCTBHIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB,
6axrepuodaroB. Kuznennwoiii yuxn JJHK-cooepacawux supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasda,
unmezpasa.

BupycHsbie 3aboneBanust yenoBeka, :xkuBoTHbIX, pactenuit. CITN, COVID-19, counanbHble 1 MEIUITUHCKHAE TPOOIEMBI.

buoungopmamura: unmezpayus u ananus Ooabuiux maccusos («bigdatay) cmpykmypuuix dbuonoeuueckux oanHvlx. Hanomexunonoeuu 8 buonoeuu
u meouyune. Ilpoepammupyemvle pyukyuu d6enrxos. Cnocobvt 00CmasKu 1eKapcms.

JleMoOHCTpaL U

[optpetst: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmuubt u cxembl: «buocunTes 6enkay, «I'eHeTnueckuit Komy», «Bupyce», «bakrepuodarn.

IIpakTuueckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Krerounslii iuki1, ero nepuo sl u perynsmus. Marepdaza u muto3. OCOOEHHOCTH MPOIECCOB, MPOTeKamux B uHTEpdase. [loaroroBka kieTku
K nenenuto. [IpecunreTndeckuii (MOCTMUTOTHYECKUI), CHHTETUYECKHI U TOCTCUHTETHYECKHUM (TPEMUTOTHUECKUI) TTepHO bl HHTEP(Da3hI.

Marpuunsiii  cunte3 [JHK — pemmkanus. Ilpunnunsr  permukanumu  [IHK:  koMmmuieMeHTapHOCTb, MOJYKOHCEPBATUBHBIA CHHTE3,
a"HTHNapaienbHocTs. Mexanusm pervtukanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u TenoMepasa. XpOMOCOMHBIN HA0Op KIETKH —
KapuoTHUIl. J[MMJIOUIHBIN U TalJIOUIHBIA HAa0Ops! XpoMocoM. ['oMosiornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenune knetkn — muto3. CTaauM MHUTO3a U MPOMCXOASNIME B HMX Ipouecchl. Tumnsl MuTo3a. Kapuokunes u nutokuHe3. buonorumueckoe
3HaYeHUE MUTO3a.

Perynsiius MUTOTHYECKOTO ITUKIIA KIETKHU. [Iporpammupyemast KiieTouHas THOeb — aromnTo3.

Knerounoe simpo, XxpoMocombl, GyHKIIMOHAbHAS T€HOMUKA. Mexanusmovl nponugepayuu, ouppepenyuposku, cmapenus u eubeiu Kiemox.
«ughposas knemxa» — buourngopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JleMoOHCTpaLun

Tabmuirel U cxeMbl: «OKU3HEHHBIN UK KIETKNY, «Muto3y, «Ctpoenue xpomocom», «Pemmukarus JTHK».

OO0GopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KJIETKAaX KOPEIIKa JIyKay.

JlaboparopHasi padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENApaTax».




JlabopaTopnasi padora «HalOmoneHne wMMTO3a B KJIETKaX KOHYMKAa KOpemika Jyka (Ha TOTOBBIX MHKpOIpEnaparax)y».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonorudeckoe pasHooOpasue oprann3mMoB. OJJHOKIETOUHbIE, KOJOHUAIbHbIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS M KU3HEACATEIHHOCTH OJHOKJIETOYHBIX OpPraHU3MOB. bakTepuu, apxeu, OJHOKIETOYHBIE T'PHOBI, OJHOKIETOUHBIC
BOZOPOCIH, APYTHE MPOTUCTBI. KOJOHNAIBHBIE OPraHU3MBI.

B3aumocBs3b yacTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI opraHoB. OpranusM Kak elnHoe Lesoe. 'omeocras.

Tkanu pacteHuil. TUIIBI pacTUTEIbHBIX TKaHEH: 00pa3oBaTelIbHas, IOKPOBHAs, IPOBOJIAIAsA, OCHOBHAS, MeXxaHU4Yeckast. OCOOEHHOCTH CTPOEHU S,
(GyHKIMH ¥ pacroyioKeHHs TKaHEH B OpraHax pacTeHUH.

TkaHM )KMBOTHBIX M 4YelOBeKa. THIbI KUBOTHBIX TKaHEW: SMUTENUalIbHAsA, COeAUHUTENIbHAs, MblllleyHas, HepBHas. OCOOEHHOCTU CTPOCHMS,
(GYHKIMK ¥ pacrioioKeHHs TKAaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranel. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHui. Opradbl ¥ CUCTEMbI OPIaHOB KUBOTHBIX U 4YesloBeKa. DYHKIIMM OPraHOB U CUCTEM
OpraHoB.

Onopa tena opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHBIII U BHYTPEHHMU CKEJET.
CrtpoeHue U TUIIBI COEMHEHUSI KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBU)KEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX
pacTeHMii: TPONIU3MBI U HACTHH. JIBH)KEHHE MHOTOKJIETOUHBIX )KMBOTHBIX M YeJIOBEKa: MblllieyHas cuctema. Pedaexc. CkeneTHble MBIIIIBI M X padoTa.

IIuranue oprann3mos. [loromenue Boabl, YIIIEKACIOrO ra3a U MUHEPAJIbHBIX BELIECTB pacTeHUsAMU. [Iutanue ;kxuBOTHBIX. BHYTpHUIIOIOCTHOE
U BHYTPUKIIETOUHOE TnuIieBapeHue. lluTaHue NO3BOHOYHBIX JKUBOTHBIX. OTAENbl NHILEBAPUTEIBLHOTO TpakTa. [IMIleBapUTEIbHBIE JKEJIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Heixanue opranusmoB. Jlpixanue pacteHui. [lpixanue >xuBOTHBIX. uddy3us razoB uepe3 MOBEPXHOCTh KiIeTKU. KoXKHOE nbIXxaHUeE.
JlbIxatenbHas MOBepXHOCTb. JKabepHoe U n€royHoe JpixaHue. JpixaHne N03BOHOYHBIX KHBOTHBIX U YEIOBEKA. DBOIIOIMOHHOE YCIOKHEHHE CTPOSHHUS
JIETKMX NTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTeJIbHAS CUCTEMA YeJIOBEKa. MeXaHU3M BEHTWISALIMY JIETKUX y IITHLl U MIIEKOIUTAOIINX. Peryisiius apIxanus.
JlpIxareabHbIe 00BEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI PACTEHHUM. TpaHCIIOPT BEMIECTB y )KUBOTHBIX. KpOBEHOCHAs cUCTEMaA U €€ OpraHbl.
KpoBeHocHasi cucTtemMa MO3BOHOUYHBIX JKMBOTHBIX U uenoBeka. Cepjle, KpOBEHOCHbBIE coCynbl U KpoBb. Kpyru kpoBooOpaiieHus. DBONIOLMOHHbIE
YCIIO)KHEHHUS CTPOEHUSI KPOBEHOCHOW CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepua u e€ perynauus.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. CokpatutenbHble Bakyosnd. Oprassl BeiaeneHus. Ounbrparnus,
cekpenusi 1 oOpaTHOE BcachblBaHHE KaK MEXaHU3MbI pabOThl OpraHoB BbleiaeHHs. CBs3b MOJIOCTH Tejla ¢ KPOBEHOCHOM U BBIIETUTENBHON CUCTEMaMHU.
Beinenenue y mo3BOHOYHBIX KHUBOTHBIX U uenoBeka. [louku. CtpoeHne u pyHKImoHupoBanue Heppona. OOpa3oBaHue MOUHM y YETIOBEKA.

3amuTa y opraHiu3MoB. 3aluTa y OJTHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepHil U IUCTHI IPOCTENIINX. 3alIUTa y MHOTOKJIETOUHBIX PaCTEHUI.
Kyrukyna. Cpencrsa nacCUBHOM U XMMHUYECKOH 3aIIUThl. DUTOHLIMUBL.

3amuTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M MX Hpou3BOJHBIE. 3amuTa opraHu3zMa oT OosesHeil. IMMyHHas cuctema udenoBeka.
Knerounblii ¥ rymMopanbHbIH MMMYHUTET. BpOoXIEHHBII M NpHOOpPETEHHBIA crenupuuecKkuii UMMYHUTET. TeopHus KIOHAJIbHO-CEIEKTUBHOTO



ummynurera (I1. Opaux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX
3a00JeBaHUH.

PazgpaxxumocTe U peryssnus y opraHu3moB. Pa3ipaXuMOCTh y OJHOKIIETOYHBIX OpraHu3mMoB. Takcuchbl. Pa3apakuMoCTe M peryisuus y
pacTeHnid. POCTOBBIE BelllecTBa U UX 3HAYCHHUE.

HepsHnas cuctema u pediekropHast peryisinus y >KuBOTHbIX. HepBHast cucrema u e€ oTAenbl. DBOIIOIMOHHOE YCIOKHEHHE CTPOSHUSI HEPBHOM
CHCTEMBI y KMBOTHBIX. OT/1€JIbI TOJIOBHOTO MO3I'a IO3BOHOUHBIX KUBOTHBIX. Pediekc u pednextopHas ayra. besycioBHble u yCIOBHBIE pe(IIEKCHI.

I'ymopasibHast perymisauus 1 S9HIOKPUHHAS CUCTEMA KUBOTHBIX U YelloBeKa. JKene3bl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J{eliCTBYE TOPMOHOB.
B3auMocBs13p HEpBHON U SHAOKPHHHOM cucteM. I unoranamo-runogusapHas cucrema.

JleMoOHCTpan U

Ioprper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIXHOKIETOYHBIE BOAOPOCITN», «MHOTOKIIETOYHBIE Bomopocin», «bakrepumn», «lIpocteiimmue», «Opranbl IBETKOBBIX
pacTeHui», «CHCTEMBl OpPraHOB II03BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKombIx», «TkaHu pacreHui», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue ctedns», «CTpoeHHe JIUCTOBOM IUIaCTUHKNY», «TKaHM >KMBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHocHas
cucreMa», «JllpixarenpHas cucreMay, «HepBHas cucremay, «Koxay, «MpleyHas cucreMay, «BplienurenbHas cucTeMa», « JHIOKPUHHAs CUCTEMA,
«Ctpoenue Mbiby, «MMmynutery, «KumeunononoctHsie», «Cxema nutanus pacteHuil», «KpoBEeHOCHBIE CUCTEMBI ITO3BOHOYHBIX >KHBOTHBIXY,
«Ctpoenue ruaps», «CTpoeHue iaHapun», «BHyTpeHHee cTpoeHue a0 aeBoro yepBsi», «HepBHas cuctema poio», «HepBHas cucrema JIATYIIKH»,
«HepBHnas cucrema npecmbIkatonuxcs», «HepBHas cucrema ntuiy, «HepBHas cucrema MiekonuTaomuxy, «HepBHas cucrema denoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl OJHOKJIETOYHBIX OpPraHU3MOB, MUKpOIpenapaThl TKaHeil, paKOBHHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, HIJIOKOXKHX, >KHUBBIE SK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUIl pa3HBIX OT/AEIOB, BJIaXKHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJJIEKIIUH OECIIO3BOHOUHBIX KMUBOTHBIX, CKEJIET YelloBeKa, 00OpYyAOBaHUE JJIS JIEMOHCTPAlMM MOYBEHHOTO U
BO3JYIIHOTO MHUTAaHMSI PAacTEHU, pacllelyieHuss Kpaxmajia u OenkoB moj JeilcTBueM (epMEHTOB, 000pyAOBaHUE Ul JEMOHCTPALMU OMBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTECNIbHBIX ABUKECHUHN, MOJEIN TOJIOBHOIO MO3Ta Pa3JIMYHBIX KUBOTHBIX.

JlaGopaTopnasi pa6ora «/3ydyeHne TkaHel pacTeHUI.

JlaboparopHasi padora «/3ydeHne TKaHEHN JKUBOTHBIX.

JlabopaTopHas padora «3yueHune OpraHoB IIBETKOBOT'O pacTeHHUsI».

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHUS] OPraHU3MOB: Oecronioe (BKIItoUasi BEreTaTUBHOE) U MOJIOBOE. BUIbI 6€CII0I0T0 pa3MHOKEHHS: TIOYKOBAHUE, CTIOPYIISIIHS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[lonoBoe pasmHoxxkenue. IlomoBbie kieTku, wnu ramersl. Meiio3. Cragum wmeiio3a. I[loBenenue xpomocoM B Meiose. Kpoccunrosep.
buonornueckuii cMpIca Meli03a U TTOJIOBOTO Tporecca. Melo3 1 ero MeCTO B )KU3HEHHOM LMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3Butue. ['ameroreHe3 y x«uBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTok. CriepMaTtoreHes u
ooreHe3. CTpOeHHE MOJIOBBIX KIIETOK.

OmogoTBOpeHHEe U IMOPHOHATBFHOE PA3BUTHUE KUBOTHBIX. CIOCOOBI OTIIIO0TBOPEHUS: Hapy)HOe, BHyTpeHHee. [lapTeHorenes.



WNuauBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). IMOPHOJIOTHS — HayKa O Pa3BUTUU OPTaHU3MOB. Mopgozenes — 00Ha u3 enasHulx npoonem
ambpuonocuu. Konyenyus mopgocenos u mooenu mopgoeeneza. Cragun 3MOpHUOTreHe3a >KMBOTHBIX (Ha mpumepe sarymiku). Jpobmenue. Tumb
napoOnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munvr 6aacmyn. OcoOEHHOCTH IPOOJICHUS MIICKONUTAIOMINX.
3apoplieBble TUCTKY (TacTpyJIsius). 3akiiajKa OpraHoB U TKaHeH U3 3apoAbIIIEeBbIX JUCTKOB. B3aMHOE BIUsSHUE YacTel pa3BUBAIOLIETOCS 3apO/IbIIa
(aMOpHoOHanbHasi MHAYKOMS). 3akKiajka IJJaHa CTPOEHUs KUBOTHOTO Kak pe3yJabTaT HEPAapXUUYECKUX B3aUMOJECHCTBUNM TIeHOB. BiusHue Ha
SMOpPUOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pa3Buthe xxuBoTHBIX. [locTamMOpronanbHbIi epuo. [Ipsimoe u Henpsimoe pa3ButHe. Pa3Butue ¢ MetaMmop}o30M y OECIIO3BOHOUHBIX U
IT03BOHOYHBIX KMBOTHBIX. brosorndyeckoe 3HaueHUE MPSAMOrO M HENPSMOIO Pa3BUTHS, UX PACHPOCTPAHEHUE B MpUpoje. TUIbl pocTa KUBOTHBIX.
@DaKTOpbI PETyJSIMNA POCTA )KUBOTHBIX M yeioBeka. CTaguu NoCTIMOPHOHATILHOTO PAa3BUTHS Y )KUBOTHBIX U yesloBeKa. Ileprnoipl oHTOreHe3a yenoBeka.
Crapenue U cMepTh Kak OMOJIOTUYECKUE TTPOIIECCHI.

Pasmuoxenue u pa3zsutre pacrenuil. ['lamerodur u cnopoput. Meiio3 B )xu3HeHHOM ITuKiIe pacteHuil. OGpa3oBaHue crop B Impolecce Meiosa.
I"amerorenes y pactenuii. OTuIOA0TBOPEHNE U Pa3BUTHE PACTUTENIBHBIX OPraHu3MOB. J|BOWHOE OIUIO0OTBOPEHHUE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3Mbl PEryIISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaL U

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

Tabmuiel ¥ cxembl: «BereratuBHOE pasMHOXKeHHUE», «THIBl O6ecroioro pa3MHOXKEHHUs», «Pa3MHOKEHHE XJIaMHJIOMOHAIbI», «Pa3zMHOKEeHHE
3BIIIEHBD, «Pa3zMHOkeHHne ruapel», «Meno3», «Xpomocomely, «l'amerorenes», «CTpoeHHe SHUEKIETKH U crepMaro3ouia», «OCHOBHBIE CTaauU
OHTOreHe3a», «lIpsMoe u HenpsAMmoe pasBuTHEY, «PazBuTHe MalicKoro xxyka», «Pa3ssurue capanun», «Pa3Butne nsarymkny», «/[BolHoOE OII010TBOpEHNE
y LIBETKOBBIX pacTeHHi», «CTpOEHHE CeMSIH OJJHOAOJBHBIX U JBYAOJbHBIX PAaCTEHUI», «KU3HEHHBIN UK MOPCKOM KanmycTbD», «KW3HEHHBIN UK
MXa», «/KU3HEHHBIN UK TATOPOTHUKAY, «KM3HEHHBIN [IUKIT COCHBDY.

O06opyaoBaH#e: CBETOBOI MHUKPOCKOI, MUKPOIIPENapaThl SSHIEKIETOK U CIepMaTO30U10B, MOAENb « LUK pa3BUTHS ISATYIIKI.

Jladoparopnasi padora «/3ydeHne CTpOCHHsI MOJOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpENapaTax».

IIpakTuyeckas padora «BrlsBlIeHNE IPU3HAKOB CXO/ICTBA 3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlaboparopHnasi pabota «Ctpoenue OpraHoB Pa3MHOXKEHHUS BBICIITNX pacTeHum».

Tema 11. I'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U MI3MEHYHMBOCTH OPraHNU3MOB

Hcropus cTaHOBIEHMS M Pa3BUTHUSl FeHETUKM Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@pu3za, T. Moprana. Posib 0TeuecTBEHHBIX Y4EHBIX B
pazButuu reHetuku. Paboter H. K. Konsiora, H. U. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, FO. A. ®unmumuenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE TEHETHYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJIENbHBIE T€HBI, aJbTEPHATUBHBIE MPU3HAKHA, JOMUHAHTHBIA U
peliecCUBHBIN PU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTa, YHCTAs JTMHUS, THOPHUIBI, TEHOTHUII, (peHOTHN. OCHOBHbBIE METO/Ibl FT€HETUKU: THOPHI0OTHYECKUH,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETUYECKHI.

JleMoHCTpanun



[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckuii, I'. /I. Kapnieuenko, FO. A. ®unumnyeHko,
H. B. TumodeeB-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TEHETUKIY, «CXEMbI CKPEITIBAHUS.

JlaGoparopHas padora «Ipozoduna KakK 00BEeKT TEHETUYECKUX HCCIICIOBAHU .

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHaenst — 3aK0H eAMHO00pa3us THOPUAOB MEpBOro MOKoJIeHUA. [IpaBuiio TOMUHUPOBAHHUS.
Bropoii 3akoH MeHnzens — 3aK0H paclienIeHus IPU3HAKoB. [luTosornueckue 0CHOBBI MOHOITMOPHUHOTO CKpEIIMBaHUs. [ MIIOTe3a YUCTOTHI raMeT.

AHanuzupyrouiee ckpeuiuBanue. [IpoMexxyTouHbli XapakTep Hacie1oBaHus. Paciienienne npu3HakoB Ipy HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpeuBanue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBUCHUMOIO HAacjelOBaHMsA Npu3HaKoB. LluTojoruuyeckue OCHOBBI
IUTHOPUIHOTO CKPEIIUBAHMSL.

CueruieHHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CueruieHHOe HaclieloBaHHE I'€HOB, HapyLIEHHE CLEIUICHUsS MEX1y NeHaMH.
XpOMOCOMHas1 TEOPUS HACIEACTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS 10Ja. AYyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl U IreTeporaMeTHbIN MOJI.
I'eneTndeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUEIJIEHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucreMa. [lneloTponus — MHOKECTBEHHOE JIeHCTBUE F'eHa. MHOKECTBEHHBIN ajliesn3M. B3anMonelicTBre HeallenbHbIX
redoB. Kommuiementapaocts. Onucras. [lonumepus.

['eHeTHuecKuil KOHTPOJIb Pa3BUTHs PACTEHUM, )KUBOTHBIX M YeNOBEKa, a Takke (PU3MOJIOTMYECKUX IMPOIECCOB, MOBEICHHUS U KOTHUTHUBHBIX
¢yHKIUH. ['eHeTHYecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3SMH — MAapa3UT» U «XO35IMH — MUKpOOMOM». ['eHeTnueckue
acIeKThl KOHTPOJIS M U3MEHEHUs! HAaClIeJCTBEHHOW HH(POPMAILIUU B TIOKOJIEHUSX KJIETOK M OpPraHU3MOB.

JleMoHCTpaL U

Iloprpersl: I'. Mennens, T. Mopran.

Tabmuubl 1 cxembl: «IlepBblii U BTOpO# 3akoHbI Menuens», «Tperuit 3akoH Menzaens», «AHaTU3Upyrollee CkpenuBanue», «HemomHoe
JOMUHHMpOBaHue», «CIENJIeHHOe HacleoBaHUe NMPHU3HAKOB y Apo3oduis», «l'eHetuka nona», «Kapuotun yenoseka», «Kapuotum apo3ouisn»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJlIenn3M», «B3anMoaencTere reHoBy.

OO6opynoBaHue: MoJEINb AJIS IEMOHCTPALIMN 3aKOHOB €MHO00pa3us TMOPUIOB NEPBOro MOKOJEHUS U pacllerieHUs! PU3HAKOB, MOAEb IS
JEMOHCTPALIMM 3aKOHA HE3aBUCHMOI'O HACJIEIOBAHMS IMPU3HAKOB, MOJENb JUISI JEMOHCTPALMM CLEIJIEHHOTO HACJIEJOBAaHUS IPHU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapaT: «/po3odpunay.

IMpakTuyeckas padora «3yueHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UIBI».

IpakTnyeckas padora «/3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH
B3aumogeiicTBue reHoTHna B cpesl pu popmupoBaHuu peHotuna. MisMeHunBoCcTh nMpru3HaKoB. KauecTBeHHbBIE U KOJTUYECTBEHHBIC MPU3HAKH.
Buibl ©3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.



Monudukanonnas W3MEHYUBOCTh. Ponb cpeasl B GopMHUpOBaHUM MOAM(PHUKAIIMOHHON W3MEHYMBOCTH. Hopma peaknuwu mnpu3HaKa.
Bapuannonnsiii psix u BapuanuonHas kpupas (B. Moranacen). CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

'enorunuueckass u3MeHUYMBOCTh. (CBOMCTBA T€HOTUIUYECKONW HM3MEHUMBOCTU. BHJIIBI T€HOTUIUYECKONW H3MEHUYMBOCTH: KOMOWHATHBHas,
MyTalMOHHAsI.

KoMmOuHaTHBHASI ©I3MEHUNBOCTH. Mei03 U MOJI0BOH MpoIecc — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH. POTh KOMOWHATHBHOWM N3MEHUYNBOCTH B
CO3/IaHUU T€HETUYECKOT0 pa3Hoo0pa3us B Mpejiesiax OJHOrO BUA.

MyTtanmonHasi U3MEHYMBOCTb. BUJIbI MyTaluil: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTAaHHBIE U UHAYLUPOBAHHBIC MYyTalMH. SIIepHBIC U
nuTorUiazMarnyeckue Myrauu. ComaTU4ecKue M MojaoBble MyTanuu. [I[puunHbl BOSHUKHOBEHUS MyTalluii. MyTareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKHX psA/ioB B HacieacTBeHHON u3meHunBocTH (H.M. BaBunor). Buesaepnas
M3MEHYUBOCTb U HACIIEICTBEHHOCTD.

OnueeHemura u SNUeHOMUKA, POb INULEHEMUYECKUX PaKmopos 8 Hacied08aHUU U USMEHUUBOCMU (PEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUZMOB.

JdeMoHcTpannn

Iloprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuiel u cxembl: «Buapl u3MeHUHBOCTH», «MoaudukanmuoHHas H3MEHYMBOCTh», «KoMmOWHATHBHAS HM3MEHUYMBOCTHY», «Meio3y,
«OrmnomoTBopeHuey, «[ eHeTHUecKne 3a00JIeBaHUs YeTIOBEKay, « BUABI MyTaluii.

OO6opynoBaHue: UBble U repOapHble SK3EeMIUSIPhl KOMHATHBIX pacTeHHi, pUCYHKH ((oTorpaduu) >KMBOTHBIX C DPa3JIUYHBIMU BUAAMHU
W3MEHYHUBOCTH.

JlaGopaTtopnass paGora «lccienoBaHue 3aKOHOMEpPHOCTEH MOIM(UKAIMOHHOW H3MEeHYMBOCTH. IlocTpoeHue BapHallMOHHOTO psjia U
BAPUALIMOHHON KPUBOI».

IIpakTnyeckas pabora «Myrauu y Tpo30GhUIBI (Ha TOTOBBIX MHUKpOIpenaparax)».

Tema 14. I'eHeTnKa YejI0BeKa

KapuoTtun yenoeka. MexayHapo iHas mporpaMMa UCCIIeIOBaHUs TeHOMA YeloBeKa. MeTO bl M3yueHHUs TeHETUKU YeJIOBEeKa: TeHEAIOTHUECKUH,
ONM3HELOBBIM, IUTOTCHETHUYECKUN, TMOMYISIUOHHO-CTATUCTUUECKUN, MOJEKyIspHO-TeHeThnYeckui. CoBpeMeHHOE OmpeaesieHne TEeHOTHIA:
MMOJTHOTEHOMHOE CEKBEHHpPOBaHWE, TEHOTUIIMPOBaHUE, B TOM yuciie ¢ nomombio [1I[P-ananu3za. HacnencrBennsie 3aboneBanus yenoBeka. ['eHHbIE U
XpOMOCOMHBIE 0OJIe3HM 4eoBeKa. bolle3HH ¢ HaclleJCTBEHHOW MPEeApacHoNoKEHHOCThIO. 3HaYeHHEe MEIUIIMHCKON TeHETUKU B MPEAOTBpAIllEHUU U
JIEYCHUN TEHETHYECKUX 3a00JIeBaHU 4yeroBeka. MenuKo-reHeThYeckoe KOHCYIbTupoBaHue. CTBOJOBBIC KIETKH. [IOHITHE «r€HETHYECKOTO TPy3ay.
DTUYECKUE aCTIeKThI UCCIEAOBAaHNUN B 00JIaCTH PEIaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOpbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YeJIOBEKAa K (PHM3MUECKOMY M XHMHUYECKOMY 3arpsi3HEHUIO OKpYXarollel cpeibl.
['eneTnyeckasi mpeapaconoKEHHOCTh YeJIOBEKA K MaTOIOTHSIM.

JleMoOHCTpaLun

Tabmuiel u cxeMbl: «Kapuotum yenoBekay, «MeToabl U3yueHUs: TeHETUKH YelloBeKay, «I eHeTnueckue 3a00IeBaHUS YEIIOBEKa.

IMpakTuyeckas padora «CocTapieHUE U aHAIU3 POJAOCIOBHOI.




Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoxaeHue celekuuu u nomectukanuu. Yuenue H. M. BasunoBa o Llentpax mpoucxoxaeHus 1 MHOTO0OOpa3us
KYJIbTYPHBIX pacTeHuil. Poib celiekiuu B CO3JJaHUM COPTOB PACTEHUI M MOpoJ] *KUBOTHBIX. COpT, MOpoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHoM n3menunBoctu H. 1. BaBunoBa, ero 3naueHue AJis CENEKIIMOHHON pabOTHI.

MeTobl CeNeKIIMOHHON paboThl. VICKyCCTBEHHBINM OTOOP: MACCOBBI M WHIMBUAYAIBHBINA. DTallbl KOMOMHAIIMOHHOW cenekuuu. McnpiTanue
MIPOU3BOIUTEINIEH IO MTOTOMCTBY. OTOOP MO T€HOTHUITY C ITOMOIIBIO OLEHKH (PeHOTUIIa TOTOMCTBA M OTOOP 10 FeHOTUNY ¢ moMolnbio ananuza JJHK.

HcKyccTBEHHBII MyTareHe3 Kak MeTO/1 CeIeKIIMOHHOM pa0oThl. PaquaninoHHbIi 1 XUMHYECKUI MyTareHe3 Kak HICTOYHUK MYTaIli Y KyJIbTypPHBIX
¢dbopM opranuzMoB. Mcrnosiab3oBaHHE TEHOMHOIO PEAAKTHPOBAHUS U METOJ0B pekoMOMHaHTHBIX JIHK mist moiydeHuss ucxogHoro marepuania Juis
CEJICKLUN.

[Tonyuenue mnonumaouaoB. BHyTpuBumoBas ruOpuau3anus. bIM3KOPOACTBEHHOE CKpellMBaHWe, WM WHOpuauHr. HepoacTBeHHOE
CKpCIMBaHUe, WU ayTOpuauHT. ['eTepo3uc u ero nmpuyuHbl. Vcmonb3oBanue rerepo3uca B ceneknuu. OtmnanénHas rudpuau3anus. [IpeogoncHue
Oecrioius MEXBUIOBBIX THOPUI0B. JlOCTHKEHUS CENEKIIMU PACTEHUHN U JKUBOTHBIX. «3eéHas pegontoyusy.

CoxpaHeHUE M W3YYCHHE TCHETHYECCKHX PECYPCOB KYJIBTYPHBIX PACTEHUN W HMX JUKHX POJHMYEH NI CO3/IaHUS HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO35IMCTBEHHBIX KYIbTYp. HM3yuenue, coxpanenue u YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U HNPOMbICIOBbIX
HCUBOMHBIX 8 YETIAX VAVUUEHUS CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUCTE C NPUMEHEHUEM COBPEMEHHBIX Memo008
HAYYHBIX UCCIe008aHULL, NepedosblX Uoell U NePCReKMUBHbIX MEeXHOLO2UIL.

JleMoOHCTpaL U

[optpetsl: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /l. K. benses.

Tabmuipl U cxeMbl: «LIeHTpBI MPOUCXOXKIECHNS U MHOTO00pa3us KyJbTYPHBIX PaCTeHUI», «3aKOH TOMOJIOTHUYECKUX PSAIOB B HACIEICTBEHHON
U3MEHUYUBOCTHY, «MeTo bl cenekiumny, «Otaanéunas rudbpuanzanus», «KMyTareHesy.

JlabopaTopnasi padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUI U ITOPOJ JOMAIIHUX KUBOTHBIX».

JlaboparopHasi padora «/3ydeHrne METOZOB CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUIN.

IOkckypeusi «OCHOBHBIE METO/bI M JIOCTHXKEHUS CEeNEKIMH PACTEHHM M JKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMmy,
COPTOUCIBITATENILHBIN YUaCTOK, B TEINTHYHOE XO35HUCTBO, B 1a00OPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

Tema 16. BUOTEXHOJI0TMS U CHHTETHYECKAsi O0HOJIOTUA

OOBEKTHI, UCMONb3yeMble B OMOTEXHOJIOTUU, — KJIETOYHBIE U TKAHEBBIC KYIHTYPbl, MUKPOOPTAaHU3MBbI, UX XapaKTePUCTHKA. TpaaulinoHHAas
OMOTEXHOJIOTHS: XJIeOOoMeueHne, MOTyYeHNE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOEEe. Mukpoouomornueckuii cuHTe3. OObEKTH MUKPOOHOIOTHYECKIX
texHonoruil. [IpousBoacTBo OeIKka, aMUHOKUCTIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUI U UHCTPYMEHTOB [EJICHANPABIEHHOIO U3MEHEHHS U KOHCTPYUPOBAHUS TEHOMOB C IEJIBIO MTOTYUYECHHUSI OPraHU3MOB U UX
KOMITOHEHTOB, COJIEPIKAIIUX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHYECKUE MTYTH.

Knerounass wmxenepusi. MeTonbl KyiabTypbl KJIETOK M TKaHEH pacTeHWW W >KMBOTHBIX. KpmoOanku. Comarwyeckas TUOpUAM3ALUS H
coMaTtudeckuii sMmOpuorenes3. lcronb3oBaHWE TAalIONIOB B CENEKIUU pacTeHui. [lonyuenue MOHOKIOHATbHBIX anmumel. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJNUKIOHANLHLIX aHmumen 6 meluyuHe. VICKyccTBEHHOE OIUIOAOTBOpeHHE. PeKOHCTpyKuMs SHLEKJIEeTOK MU KIOHHPOBAaHUE



KUBOTHBIX. MeETOA TpaHCIUIAHTAUU SAEp KIETOK. Texnonocuu 0300po6neHuUs, KYIbMUGUPOBAHUSL U MUKPOKIOHAILHO2O PASMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIAbMYP.

XpoMocoMHasi M T€HHas WH)KeHepus. VMICKyCCTBEHHBIH CHHTE3 TeHa M KoHcTpyupoBaHue pekoMOuHaHTHBIX [IHK. Coszoanue mpanceennwix
opaanusmos. JIoCTHKeHUs U NepCIeKTUBBl XPOMOCOMHOM M F€HHOM MH)KEHepUHU. DKOJOTHYECKUE U AITUYECKHE TPOOIEeMbl T€HHON HHKEHEPUU.

Menunuackue ouorexnonoruu. [locrrenomuas udposas meauiuHa. [11[P-nmuarsoctuka. MeTaboIoMHBIN aHAINU3, TEHOIICHTPUYCCKHI aHATH3
IIpOTEOMa 4YeJIOBEKa JUIsl OLIEHKM COCTOSHHS €ro 3/10poBbs. Vcrosib30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-OnmommxeHepus s
pa3paboTku (yHJAMEHTAIBHBIX OCHOB MEIMIIMHCKUAX TEXHOJIOTUH, CO3JaHUS KOMIUICKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTHH TpEXMEPHOTO
OuonpuHTHUHIA U cKapOIANHTA I PELICHUs 3a1a4 IEPCOHATU3UPOBAHHON METULIMHBI.

Co3nanne BEKTOPHBIX BakKIMH C LEIbI0 oOecreueHrs KOMOMHMPOBAHHOM 3amuThl oT Bo3Oymuteneit OPBU, ycranoBienue MOJEKYISPHBIX
MexaHu3MoB (pyHkmonupoBanus PHK-conepxkamux BUpycoB, BBI3bIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YEJIOBEKA U AKUBOTHBIX.

JleMoOHCTpaL U

Tabnuubl 1 cxembl: «VMcroap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIIIEHHOM IIPOU3BOACTBEY, «KileTouHast nHxeHepus», «I eHHas HHXEeHepus».

JlaGopaTopnasi pa6ora «l3yueHrne o0ObeKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosyyeHrne MOJIOYHOKHUCIBIX IIPOAYKTOBY.

IOkckypcusi «bHOTEXHOJIOTUS — BayKHEHIIas IPOU3BOAUTENbHAS CUJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:kaeHune ¥ pa3BUTHE IBOJIOLMOHHBIX NpPeICTaB/IeHUH B 0M010ruu

OpomononHas teopust Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKW3Hb U HayyHas AestenbHocTh Y. JlapBuHa.

JBwxymue cuibl BoMIONMKA BU0B no Y. JlapBuHY (BBICOKAsh HHTEHCUBHOCTh Pa3MHOXKEHHS OPTaHU3MOB, HACJICICTBEHHAs] U3MEHUYHUBOCTD,
60opn0a 3a cylecTBOBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernyecko Teopun sBomonuu (CTI). HelitpanbHas Teopust sBosroruu. CoBpeMeHHas HBOJTIOIMOHHAST OMOJIOTHs. 3HAYCHHE
HBOJIIOIIMOHHON TEOpUHU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JleMoOHCTpaLun

[optpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y. lapsun, C. C. Yersepuxon, 1. U. [lImaneraysex,
Jx. Xonneiin, . K. benses.

Tabmuiel u cxembl: «Cuctema xuBoii ipuposl (o K. JIunuero)y, «JlecTauma xuBbix cymects (o Jlamapky)», «MexaHuzm (HOpMUPOBAHHUS
MIPUCTIOCOOJICHUH Y pacTeHui u )UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyrta nyremectsust Y. Jlapsunay, «Haxonku Y. JapBunay, «DopmbI
O60pnOBI 3a cymecTtBoBaHue», «llopomel romybeit», «MHoroobpasue KyiabTYpHBIX (GopM KamycTbl», «[lopoabl AOMamrHUX >KUBOTHBIX», «Cxema
oOpazoBanus HOBBIX BUAOB (10 Y. J[apBuHy)», «CxeMa COOTHOIIEHUS ABUKYIIUX CHJI IBOTIONUNY», «OCHOBHBIE MOJOKEHHS CHHTETHYECKOW TEOPHH
SBOTIOLIAN.




Tema 2. Mukpo3sBosonus 4 eé pe3yabTaTbl

[Tonynsanus kak 31eMeHTapHas equHULA 3BostoLU. COBpEeMEHHbIE METO/Ibl OLIEHKH I€HETUYECKOI0 pa3Ho00pa3us U CTPYKTYPbI MOMYJIALUH.
W3menenne renooHaa oMK KaK 3JIEMEHTapHOE 3BOTIOIIMOHHOE sIBIICHHE. 3aKOH reHeTndyeckoro pasHosecus Jx. Xapau, B. BaiinGepra.

DneMeHTapHbIe (aKTOPHI (IBIKYIIME CHIIBI) IBOJIIOIMU. MyTannoHHbIN miporiecc. KomOnHaTuBHAsS M3MEeHYMBOCTH. Jlpelid renoB — ciydaiinpie
HEHAaIpaBJIeHHbIE U3MEHEHHUS 4acTOT ajuiesiell B monynsusax. Dddekr ocHoBarens. Ipgexm 6ymuviiounoco eopaviwka. CHuUdceHUue 2eHemuiecko2o
pasnoobpazus: npuyunsl u cireocmeus. Ilposenenue sgpghexkma opeiigha 2cenos 6 borvuux u manvix nonyasayuax. Murpanun. M30msmus momysmmii:
reorpaduueckas (IpocTpaHCTBEHHAs ), Onosorndeckas (penpo yKTHBHAS).

EcrecTBeHHbI 0T00p — Hanpasisitomuil pakrop 3Bomonnn. Popmbl €CTECTBEHHOI0 0TOOpA: JBMKYIIUHM, CTAOMIN3UPYIOLIMH, pa3pblBaOIIUN
(mu3pynTuBHbI). [1010B0I 0TOOp. BO3HMKHOBEHKE M 3BOJIIOLUS COLIUATIBHOTO TIOBEJICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yJabTaT MHUKPOAIBOJIOLMHM. BO3HMKHOBEHHE IMPHUCIIOCOOIEHUNH y OpraHu3MoB. ApoMopdo3bl U
uanoanantanuu. [lpuMepsl mpuCNOCOOJICHMH Yy OpPraHu3MOB: MOp(oJOoTHYecKHe, (U3NOIOTHYECKUE, OMOXMMHUYECKHE, IIOBEJCHUYECKHE.
OTHOCHUTENBHOCTD IPUCHOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3oBanue Kak pe3ysibTaT MUKpOIBOIOLWH. M30msnus — kiroueBoid hakrop BunpooOpazoBanus. [lytu
U cnocoObl BHI000pa3oBaHMA: ajulonaTpuueckoe (reorpaduueckoe), CHUMIIATPUYECKOE (PKOJIOIMYECKOE), «MTHOBEHHOE» (MOJIMIIOWAU3aLNs,
ruOpuansanys). JyMTenbHOCTh 3BOTIOLUOHHBIX IPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIOIIMOHHOM OMOJI0THH B pa3paboTKe HayYHbIX METO/I0B COXpaHEHUs: OMopa3Ho0Opa3zust. MUKPOIBOIIOLMS U KO3BOJIIOLUS IApa3UTOB U
UX X035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOHUYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpaL U

IToprpersr: C. C. YerBepukos, J. Maiip.

Tabmuipl U cxeMbl: «MyTalMoHHAsE U3MEHYUBOCTHY, «[lomymsannoHHas CTpykTypa Buaay, «CxeMa MposiBJIeHUs 3aKkoHa Xapau—BainOepray,
«JIBMIKYILIE CUITBI SBOJIIOLIUNY, « DKOJIOTHYECKast N30JIALUS MOMYNIALUN ceBaHCKOM (openny», «I'eorpaduueckas H30ALMS TMCTBEHHHIIBI CHOMPCKON U
JUCTBEHHUIIBI AaypcKoi», «[lomynsioHHbIe BOIHBI YNCIEHHOCTH XUIIIHUKOB U XKepTB», «Cxema IeHCTBUS €CTECTBEHHOTO 0TO0pay, «PopMbl 0OpbOBI
3a CylecTBOBaHME», «MHAyCTpuanbHbli MenaHu3M», «KuBble HckomaeMbley, «lIokpoBHTENBCTBEHHAS OKpacKka >KMBOTHBIX», «lIpenynpexnaromas
OKpacKa >KMBOTHBIX», «®Pusnonornueckue agantanun», «lIpucrnocobieHHOCTh OPraHW3MOB M €€ OTHOCHTENbHOCTHY», «Kpurepuu Buma», «Buabl-
nBoHUKNY», «CTpykTypa BuIa B mpupojae», «CrocoObl BHI000pa3zoBaHusA», «l'eorpaduueckoe BuA00Opa3oBaHHE TPEX BUIOB JIAHABIILIEH,
«DKOJIOTUYECKOE BUI000pa3oBaHKe BUI0B CHHUID, «[lomumionasl pacrenuity, «KamycTHo-peaednblii rubpuay.

Ob6opynoBanue: repbapuu pacTeHH, KOIJIEKIIMY HACEKOMBIX, Uyydesia MTHUIl ¥ 3Bepell C MpUMepaMu Pa3IUUHbIX MPUCTIOCOOICHUH, dYyderna MTUI
1 3Bepell pa3HbIX BUJIOB, repOapuy pacTeHUN OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CLIOCOOAMHU.

JlaGopaTopHnas padora «BrIsgBIeHIE U3MEHUYNBOCTH y 0COOEH OJHOTO BHIa».

Jla6opaTopHnasi pa6ora «IIpucrnocoGneHnst OpraHu3MOB U UX OTHOCHUTEIIbHAS 1€JIeCO00Pa3HOCThY.

JlaGopaTopnas padora «CpaBHEHUE BUJIOB 110 MOP(OIIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl



Metoapl u3ydeHuss Makpo3Botonuu. IlaneoHTonornueckue MeTo Il U3ydeHus dBoitonun. [lepexoausie GopmMbl U QUIOTEHETHYECKUE PSIBI
OpPraHU3MOB.

Buoreorpaduyeckue meToas! n3yueHus sBosonun. CpaBHeHHe (I0pbI U (ayHbl MATEPUKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emn.
Bunpl-3HIEMUKH U PETUKTBHI.

OMOPHONIOTHYECKUE M CPAaBHUTEIHHO-MOP(OIOrHYECKHE METO/Ibl N3YUEHUS HBOJIONHMU. | eHEeTHUECKe MEXaHU3MbI HBOJIOIMHA OHTOTE€HE3a U
HOSIBJICHHSI 3BOJIIOLIMOHHBIX HOBILIECTB. ['OMOJIOrMUHBIE U aHAJIOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUYECKHNE M MATeMaTHYECKUE METOJbl M3y4eHHs IBOJIONHMH. | 'oMonorndnsie reHbl. COBpeMEHHBIE METObI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYyTaIlM1 U 3BOJIIOLIMSI TEHOMOB.

OO0ume 3akoHOMEpHOCTU (IpaBuia) 3BosOUUU. [lpunyun cmenvr @yukyui. HeoOpaTuMOCTh 3BOMIOLMU. AJANTUBHAs —paguallys.
HepaBHOMEpHOCTH TEMIIOB 3BOJIOLUH.

JdeMoHcTpannn

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

Tabmuubl u cxembl: «®DuiaoreHeTHUYECKUN psaA JoOMAAN», «ApPXEONTEpUKC», «3Bepo3yOblie suepbl», «Crerouedans», «PUHHODUTHIY,
«CeMeHHBIE TANOPOTHUKWY, «buoreorpaduueckue 30HBI 3emiun», «/peiid koHTHHEHTOB», «PemukTh», «HauampHble cTaauM SMOPHUOHATBHOTO
Pa3BUTHs O3BOHOYHBIX )KMBOTHBIX», «I'OMOJIOTMYHBIE M aHAJIOTUYHBIE OpraHb», «PyIuMEHTbI», «ATaBU3MbI», «XpPOMOCOMHbIE HAOOPHI YEJIOBEKA U
mumMnanse», «l'1aBHble HanpaBiIeHUs SBOIIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

Ob6opynoBaHue: KOJIEKIUH, repOapru, MYJISKA UCKOTTAeMBbIX OCTAaTKOB OPraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYAUMEHTapHBIX
OpPraHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

HayuHble runorte3bl NMPOUCXOXKJEHHUs >KU3HU Ha 3emie. AOuoreHe3 M mnaHcnepMmus. JloHayuHble TpEeACTaBICHUS O 3apOXKICHUU KHU3HU
(kpearmoHu3M). ['UmoTe3a MOCTOSHHOTO CaMO3apOXKIeHUs KU3HU U €€ omnpoBepkeHue omnbitamu @. Pemu, JI. Cnamnanuanm, JI. Ilactepa.
ITpoucxosxaeHne >ku3Hu 1 acTpOOHOJIOTHSL.

OcHoBHBIE 3Tallbl HeOpraHW4eckod sBoitouuu. [lmaHerapHas (reojormyeckasl) 3BOMIONMS. XHUMUYecKass 3BOJIONUSA. AOHWOTEHHBIN CHHTE3
opraHudeckux BemiecTB u3 Heopranumueckux. OnbiT C. Mumnepa u I'. FOpu. OOpa3oBanue noiauMepoB u3 MoHoMepoB. KoanepBatHas rumoresa A.
W. Onapuna, runore3a nepBudyHoro OynpboHa JIx. XonzaeiHa, renerudeckast runoresza I'. Mémiepa. Pu6osumsl (T. Yek) u runoreza «vupa PHK»
V. l'un6epra. ®opMupoBaHre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroasl e€ uzydenus. Mckonaemble opranudeckue octatku. ['eoxponosnorust u €€ Meroabl. OTHOCUTENbHAs U aOCOTIOTHAs
reoxpoHosorus. I'eoxpoHonornyeckas mKaaa: 30Hbl, Ipbl, IEPUOBI, JITOXH.

HauanpHblie aTanbl opraHndeckoi 3Boitonuu. [losiBieHrne u »BoOLMS MEPBBIX KIETOK. DBOMIONMS MeTabonn3Ma. Bo3HUKHOBEHHE MepBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJor MepBhIX Ha 3emiie coobmecTB. CTpoMaToiauThl. [IpokaproThl U 3yKapHOTHI.

[IpoucxoxaeHne 3yKkapuoT (CUMOMOTEHE3). DBONIOIMOHHOE MPOUCXOXKACHUE BUPYCOB. [IpoMCXO0KI€HWE MHOTOKJIETOYHBIX OpPraHU3MOB.
BO3HUKHOBEHNME OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.



OCHOBHBIE ATAIbI 3BOJIIOIMHU BBICIINX pacTeHuil. OcHOBHBIE apoMop(o3bl pacTeHHi. Boixoa pactenuii Ha cymry. [TosiBleHHE CIOPOBBIX pacTeHUI
1 3aBoeBaHue uMu cymn. CemeHHsble pacteHus. [Iponcxoxnenre IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl 3BOJIONHUU KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOsIBICHUE
COBpeMEeHHBIX THUMOB. IlepBble XOpmoBbie XUBOTHbIE. JKW3Hb B BOJE. DBOJIOLUA MMO3BOHOYHBIX. [IpoucxoxkaeHue ampuOuil U penTUIIHM.
[TpoucxoxxaeHne MIEKONMUTAIOMKX U nTHLl. [IpuHimn kiaroueBoro apomopdosa. OcBoeHne 0eCrio3BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMHU CYIIIH.

PazButre xu3HM Ha 3emiie 1O dpaM M MEPUOJIaM: apXeu, MPOTepO30H, Majeo30i, Me3030H, KaitH030i. OOmas XapakTepucTUKa KiuMaTa |
re0JIOTUYECKUX TporeccoB. [losBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCIOBHS U BIMSHHE Ha Ta3oBBIA COCTaB
aTMOoCQepBhl.

MaccoBble BBIMUPaHMsI — SKOJIOIMUECKUE KPU3UCHI Mpouioro. IIpuynHbl U clieCTBUS MacCOBBIX BHIMUPAHUNA. COBPEMEHHBIN IKOJIOTUYECKUI
Kpu3suc, ero ocoobennoctu. [Ipobiema coxpanenus 6uopaznoodpasus Ha 3emie.

CoBpeMeHHas cucTeMa opranndeckoro Mupa. IlpuHimmne! knaccudukanum opraHu3MoB. OCHOBHBIE CHCTEMATUYECKHE TPYIIITBI OPTaHU3MOB.

JdeMoHcTpannn

[optpetsr: ®. Penu, JI. Cnamnanmanu, JI. Ilactep, U. . Meunukos, A. 1. Onapun, [Jx. Xonaeitn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuiel u cxembl: «Cxema onbita @. Peany», «Cxema onbita JI. [lactepa mo nzyueHuto camo3apoxkaeHus sxu3sHm», «Cxema oneita C. Munnepa,
I'. FOpu», «OTansl HEOPraHUYECKOM IBOIIOIUNY, «[ €0XpoHOIOTHYeCKas mKanay, «HadaibHble 3Tarbl OpraHunyecKon SBOTIONUNY, «Cxema 00pa3oBaHu s
AyKapuoT MyTéM cumOuoreHesay», «Cucrema kuBoU MpUpoAb», «CTpoeHue Bupyca», «ApoMopdossl pacteHuity, «Punnogurs», «OIHOKIECTOUHBIC
BOAOpOCHN», «MHOrOKJIETOUHbIE BoAopociany, «Mxmy», «IlanmopotHukn», «l'omoceMeHHble pacTeHus», «OpraHbl LIBETKOBBIX pacTeHU», «Cxema
Pa3BUTHSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «[Ipocreiimuey, «KumeunononoctHsiey, «Ilnockue yepBu», «HneHuctonorue», «Piob»,
«3emHOBOJHBIEY, «IIpecMmbikatonuecs», «ITump», «Mnekonutatomuey», «Pa3Butue )Ku3HU B apXxenckoi spey», «Pa3BuTue ®KU3HU B MPOTEPO30HCKOMN
apen, «Pa3BuTHE KU3HU B MajJe030MCKOU 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XKHU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHast
CUCTEMA OPraHUYECKOIO MUPA».

Ob6opynoBaHue: repoapuy pacTeHUI pa3iIMyYHBIX OT/ENOB, KOJUIEKIIMH HACEKOMBIX, BIa)KHbIE IpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKLIUH UTIJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, Yy4esla NTHULl U 3BEPEH, KOJUIEKIUNA OKaMEHEIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JjabopatopHasi padora «MojaenupoBaHue onbiToB Muiuiepa—tOpu nmo wu3ydeHHio aOMOT€HHOTO CHHTE3a OPraHUYECKHUX
COeIMHEHUI B IepBUYHOM aTMOchepe».

Jladoparopnasi padora «/3ydeHrne n onucaHue UCKOIMMAeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IpakTnyeckas padora «/3ydeHne 0cCOOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTAEIIOBY.

IIpakTuyeckas pabora «3yueHne 0coOeHHOCTEH CTPOEHHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eja0BeKa — aHTPONOreHe3
Pa3nensl n 3anaun aHTpONoa0ruu. Merobl aHTPOIIOIOTHH.
CraHOoBJIEHHE MTPENICTABICHUI O MPOUCXOKICHUH YesloBeka. Pennrno3nsie Bo33penus. CoBpeMEHHbIE HayUHbIE TEOPUU.



Cxo0/z1cTBO YenoBeKa ¢ JKUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YesloBeKa. CBUAETEILCTBA CXO/CTBA YETIOBEKA C )KUBOTHBIMU: CPAaBHUTEIILHO-
Mopdonoruueckue, sMOproIOrUYecKre, (U3H0I0ro-0HOXUMHUUECKHE, ToBeAeHuecKrue. OTINYus YeloBeKa OT KUBOTHBIX. [IpAMox ok IeHIE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBI.

JBuxyie cuibl (akTopbl) aHTpomoreHesa: Ouoiorudeckue, couuanbHbie. COOTHOIIEHHE OHOJOTHYECKHMX U COIHANbHBIX (DaKTOPOB B
aHTPOIIOTEHE3E.

OcHoBHBIE CTaAuM aHTpoOINOreHe3a. PaHHHMe uernoBeKoOOpasHble 00e3bsiHbl (IIPOKOHCYJbl) M pPAHHUE TMOHTUIBI — OOIIHME MPEeaAKd
4eJI0BEKOOOPA3HBIX 00€3bsH U JII0JIeH. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JItofei. YenoBek yMenbli, IepBble U3TOTOBICHUS OpyAuil Tpyaa. YenoBek
MIPSIMOXO/ISAIIUIN 1 TEPBBIN BBIXOI IO/ 3a mpeneabl Adpuku. YenmoBek reinenbs0eprekuil — o0mmuid mpeoK HeaH 1IepTalbCKOTO YEIOBEKa U YEIOBEKa
paszymHoro. YenoBek HeaHAepTalIbCKUI KaK BU JIFOJIEH XO0JI0IHOTO KiiuMaTa. UenoBek pa3yMHblli COBPEMEHHOI'O TUIIA, JEHUCOBCKUN UEI0BEK, OCBOCHUE
KOHTHHEHTOB 3a npeneiamu Adpuku. [laneorenernka u naneoreHoMHUKa.

DOBONIONIMS COBPEMEHHOTO 4YelOBeKa. ECTEeCTBEHHBI OTOOp B MOMYISIMAX YelOBeKa. MyTalMOHHBI TPOLECC M MOIMMOP(HU3M.
[TonynsiMOHHBIE BOJHBL, Apeiid reHoB, Murpanus u «3pdeKT ocHoBaTeNs » B MOMYJSIUIX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacsl. [lonarue o pace. bonbiine packl: eBporieonHas (eBpaszuiickas), aBCTpajo-HErpOUAHAs (IKBaTOpUaIbHAasl), MOHIOJIOUIHAS
(a3maTcko-aMepHKaHcKas). Bpems u myTu paccenieHus yeloBeka Mo riaHere. EAMHCTBO yenoBedeckux pac. HaydHast HECOCTOSITENBHOCTh pacu3Ma.
[TprucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHSAM OKpYKaromiei cpeapl. BrnusHue reorpaduueckoil cpenbl u npeiida reHoB Ha MOP(OJIOTHIO U
(U3HONOTHIO YeTOBeKa.

MeXIUCUUIUIMHAPHBIE METOABl B (hM3MYECKOH (OMOIOTMYECKON) aHTPOIOJIOTHH. DBONIONHMOHHAS AHTPOMOJOTHS W I1aJeOaHTPOIONIOTHS
YeJI0BeYEeCKUX Momyssauuil. bruoconuanbHble nccnenoBaHus NpUpOAbl denoBeka. MccienoBaHue KOIBOJIOLUUM OMOJIOTMYECKOTO U COLMAIbHOTIO B
YEJIOBEKE.

JleMoHCTpanuu

Ioprpetst: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTobl aHTPONOIOrun», «I 0J0BHOI MO3r 4enoBeka», «HenoBekooOpaszHble 00e3bsHbI», «CKelleT YeIoBeKa U CKeJeT
muMnans3e», «PylIuMeHThl U aTaBU3MbL), «J[BHIKyIIHME CHUIIBI aHTPONOIeHe3a», «IBOJIOIUOHHOE JPEBO YEIOBEKa», «ABCTpajonuTek», «YemoBek
yMenslit», «HenoBek npsMoxoasmui», «JlenncoBckuil yenosek» «Heangepransus», «KpomanboHUBD, «I[Ipenku demoBeka», «ITalbl IBOJIOLIUU
4eJoBeKay, «Pachl yemoBekay.

OO6opynoBaHue: MYJISDKM OKaMEHENIOCTeH, MPeIMETOB MaTepUanbHOM KyJIbTyphbl MPEAKOB YeJIOBEKa, penpoaykiuu (pororpaduu) KapTHH C
MU(OJTOTUIECKUMHU U OMOJICHCKIUMU CIO’KETaMH MPOUCXOKIEHUS YeIOBeKa, (hoTorpadi Hax0J0K HCKOTIAaEMBIX OCTAaTKOB YEJT0BEKa, CKEJIET YeJIOBEKa,
MOJIETIb YepeTIa YEJIOBEKA U Yepena IUMIIaH3€, MOJENb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3€, MOJENIN TOpCa MPEIKOB YEI0BEKa.

Jla6opaTopnasi pa6ora «l3yueHrne ocoOeHHOCTEN CTPOCHHUS CKeJleTa YeI0BeKa, CBA3aHHbBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «3ydyeHne 3K0JOrNYECKUX aJaNTallUNA YETOBEKA».

Tema 6. IKk0/10rus1 — HAyKa 0 B3aUMOOTHOIIEHUAX OPraHN3MOB H HAIOPTAHM3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpenoit
3apoxaeHue u pa3BUTHE dKoyiorun B Tpynax A. I'ymbonsara, K. @. Pynee, H. A. CeBepuioBa, O. I'exkens, A. Tencnu, B. H. Cykauépa. Pa3nenst
1 3a/1a4u 3K00ruu. CBsI3b SKOJIOTUHU C APYTUMH HayKamH.



Mertonsl skonoruu. lloneBeie HaOMIOACHMS. DKCIEPUMEHTHI B JKOJOTHH: MPUPOAHBIE M J1abopaTopHbie. MOJEIMPOBaHHE B 3KOJOTHH.
MOHUTOPUHT OKPYXKAIOIIEH CPebl: TOKAIbHBIN, pErHOHAIbHBIN U TJI00ATBHBIN.

3HaueHHE OHKOJIOTMYECKUX 3HAHUM JUIs 4YelloBeKa. ODKOJIOTMYECKOE MHUPOBO33PEHHME KaK OCHOBAa CBS3€M 4eEIOBEYECTBA C MPHUPOIOM.
@opMHUPOBaHUE FKOJIOTUYECKOHN KYJIbTYPhl U 3KOJOTMYECKON IPAMOTHOCTH HACEJICHHUSL.

JleMoHCTpan U

[optpetsr: A. I'ymboasaT, K. @. Pynse, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuiel U cxeMbl: «Pa3enst sxkoorumny», «MeTo bl IKOIOTHIY, «CXeMa MOHUTOPUHTA OKPYXKAIOIICH CPEeIbI».

JladopaTropnasi padora «/3ydyeHrne METOA0B 3KOJIOTMYECKUX UCCIECIOBAaHUN».

Tema 7. OpranusmMsl U cpega OOMTAHUSA

Okonoruyeckre (hakToppl M 3aKOHOMEpHOCTH uX JeiictBusa. Knaccudukanus skosnorndyeckux (axkropoB: aOuoTrmueckue, OMOTHYECKHUE,
anTponioreHHble. OOIME 3aKOHOMEPHOCTH JICUCTBUS dKoyornueckux ¢akropos. [Ipasuno muaumyma (K. [npenrens, 0. JIubux). TonepaHTHOCTB.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue GakTopsl. CBeT Kak sKonmorndeckuii hakrop. JleficTBre pa3HBIX yUaCTKOB COTHEYHOTO CIEKTPa Ha OPraHU3Mbl. DKOJIOTHIECKUE
IPYyINIBl PACTEHUH U )KUBOTHBIX 110 OTHOILLIEHUIO K cBeTy. CUrHaibHast poiib cBeTa. PoTonepuoansM.

Temmeparypa Kak 3Kojormueckuii ¢akrop. JledcTBue TemmepaTypsl Ha OpraHu3Mbl. [IOHKMIOTEpMHBIE M TOMOWOTEPMHBIC OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonmoruueckuit ¢akrop. [Ipucrmocobnenus pacteHuil K MoaAep:kaHUI0 BoAHOro Oamanca. Knaccudukanus pacteHuid 1o
OTHOIIEHMIO K Bojie. [Ipucnoco6ieHus sKUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAas, MOYBEHHas, TIyOMHHAs NOJANOYBEHHAs, BHYTPHOpPraHu3MeHHas. PU3MKO-
XMUMHYECKHEe 0COOEHHOCTH cpeJl 00MTaHusl opranu3mMoB. [IpucnocoGienust opraHu3MoB K *KH3HH B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE W TOAU4YHbIE pUTMBI. [IpucnocobIeHHOCTh OpPraHU3MOB K CE30HHBIM
U3MEHEHHUSAM YCIIOBHUH KHU3HHU.

Kuznennole ¢Gopmbl opraHuzMoB. [loHsaTue o u3HeHHOW Qopme. JKu3HEHHbIE (OPMBI PACTEHMM: J1€pEBbs, KyCTapHUKH, KYyCTapHUYKH,
MHOT'OJIETHUE TPaBbl, OJJHOJIETHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THIAPOOUOHTHI, F€OOMOHTHI, a3p0OHMOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a
KU3HU.

BuoTtnueckue pakropsl. Buasl OMoTHYECKHX B3aUMOIEHCTBUI: KOHKYPEHIUS, XUIITHUYECTBO, CUMONO03 U ero (hopmel. [Tapasutusm, koonepanus,
MyTyalu3M, KOMMEHCaIM3M (KBapTUpPAHTCTBO, HaxjeOHuWuecTBO). Herpoduueckue B3aummopeicTBusi (Tomuueckue, Qopudeckue, adpuyecKue).
3HayeHne OMOTHYECKUX B3aUMOJCHCTBUI /TS CYILIECTBOBAHUS OPraHU3MOB B cpesie o0uTaHus. [[puHIMIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoOHCTpaLun

Tabnuubl U cxeMmbl: «DKojsorudeckue (GakTopb», «CBETOBOW CHEKTpP», «IKOJOTHUYECKHE TPYHIbI )KMBOTHBIX IO OTHOILEHHIO K CBETYY,
«TennoKpoBHbIE KUBOTHBIEY, «XOJOJHOKPOBHBIE MXKUBOTHbIE», «DU3MOJOTHYECKHE aJanTallM >KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonornueckue putMmb», <«KuzHeHHole (opMbl pacTeHMI», «KuzHeHHBIE (GOPMBI KHUBOTHBIX», «IKOCHCTEMA HIMPOKOIMCTBEHHOIO Jiecay,
«IKocucTeMa XBOWHOTO Jiecay, «llemn mutanusy, «Xumau4aectBo», «Ilapazutuzmy, «KonkypeHiusy», «Cumonosy, «KomMeHncammuzm.




Ob6opynoBanue: repOapuyd PpacTeHUH W SKUBOTHBIX, HPUCHOCOOJCHHBIX K BIHMSHUIO PA3IMYHBIX HKOJOTHYECKUX (PAaKTOPOB, repOapuu
CBETOJIIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUH, CBETOIIOOUBEIE, TEHEIIOOUBBIE U TEHEBBIHOCIIMBbIE KOMHATHBIE pacTeHUs, repOapuu u
KOJIJICKIIH TEIUIONIO0OUBBIX, 3MMOCTORKHX, MOPO30YCTOMUMBBIX PAaCTEHH, Yydesa NTULl U 3Bepeil, repOapuul pacTeHUN, OTHOCAIIMXCS K TUTPOdHUTaM,
KcepopuTaM, Me30(puTaM, KOMHAaTHbIE PACTEHUs JAHHBIX TIPYII, KOJUIEKIMU XHBOTHBIX, OOMTAIOLIMX B Pa3HbIX cpelax, repOapuu M KOJUIEKIUU
pacTeHuil U KUBOTHBIX, OOJIAJAIOIINX YePTaMHU MPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUHN JKU3HU, TepOapuy M KOJUICKIIMH PACTCHUN U
KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMU )KUBOTHBIX, YIACTBYIOILUX B PA3IMUHBIX OMOTHUECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHnas padora «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIMSTHHIO CBETa.

Jla6opaTopHnasi pa6ora «BpIsiBieHHe MPUCTOCOOICHUI OPraHu3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUN M3 PAa3HBIX MECT OOUTAHUS.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOTUYECKHE XapaKTepUCTUKU nonyssiiun. [lomynsus kak 6uonorudeckas cucrema. Poib HEOTHOPOAHOCTH cpefibl, (PU3HUECKUX OaphepoB
1 0COOCHHOCTEH OHMOJIOTHH BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOmyssiuidi. OCHOBHBIE TIOKA3aTeNIN MOMYJISIUN: YHCICHHOCTD,
IJIOTHOCTb, BO3PACTHAA U MIOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJIOrHYecKasi CTpyKTypa nonyisiui. OeHKa YUCICHHOCTH MOMYJSIUU. JJuHaMuKa TOMyIsIuy ¥ €€ perysiius. BuoTu4eckuil moreHuuan
nonyjsauud. MojenupoBaHue IWHAMHUKU nonyisauuu. Kpuble pocta yuciieHHOCTH mnonyisuuu. KpuBble BbDKHMBaHUS. Perynsuus 4MciIeHHOCTH
MONYJISLUMA: posib (AKTOPOB, 3aBUCAIIUX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTMUECKHE cTpaTeruu BUaoB (r- u K-ctparerun).

[TonsTie 00 sKojOrMYecKod HHIIEe BuUAa. MecrtoobuTtanue. MHoromepHas mojenb skojorumueckod Humm JIx.M. Xatumncona. Paszmepst
3KoJIornyecko HumM. [loTeHunanbHas u peanu3oBaHHas HUIIN.

Bun kak cucrema nonynauuil. Apeansl BUAOB. BUibl U UX )KU3HEHHBIE CTPATETHH. DKOJIOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS U MUTPAIIMI )KUBOTHBIX. brosornueckie MHBa3UH 4yKEPOTHBIX BUOB.

JleMoHCTpanuu

IMoptper: Ix. . XaTynHCOH.

TabmauIel U cXeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKH MOMynsiuny, «[IpocTpaHCcTBEHHAs CTPYKTypa MOMyIsuun», «Bo3pacTHble MHUpaMuIbI
nonysanuny, «CKOpoCTh 3aceIeHUs TOBEPXHOCTH 3€MJIU Pa3UYHBIMKU OpraHu3MaMuy, «Mopenb skosoruueckoit aumm k. Y. Xatuunconay.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUY KHUBOTHBIX.

JlaboparopHas paGora «IIpucnocobnenus CEMsH pacTeHni K pacceneHuro.

Tema 9. DKoj0rus co00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0riecTBa opraHu3MoB. bruoieHos u ero crpykrypa. CBsi3u MeXa1y OpraHu3MamMu B OMOIIEHO3E.

Okxocucrema kak oTkpbiTast cucrema (A. k. Tencnu). dyHKmoHambHBIE OJOKM OPraHU3MOB B SKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetu. AbuoTtrueckue 6110ku s3xocucteM. [1ouBbI U Uikl B 3KOcHcTeMaxX. KpyroBoport BeriecTs
Y TIOTOK DHEPTUHU B IKOCUCTEME.

OcHoOBHBIE TTOKa3aTeNN YKOCUCTEMBI. brioMacca v mpoayKIus. DKOJIOTHUeCKUe MTUPAMHU/IBI YUCell, OMOMacChl M SHEPTUH.



Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbE 3aKOHOMEPHBIE CMEHBI COOOIECTB — CYKLECCHH.
IlepBryHbIE U BTOPUYHBIE CYKLIECCUM U UX MPUYMHBI. AHTPOIOI€HHbIE BO3AEHCTBHS Ha cykueccud. KinmakcHoe coobuectBo. buopasnoobpasue u
MOJTHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[Tpupoansle s3KkocUCTEMBL. IKOCUCHEMbl 03ED U peK. DKOCUCHEMbL MOPell U OKeano8. IKocucmemsl MyHOp, 1eco8, cmenel, NycmvlHb.

AHTPOMOTeHHBIE YKOCUCTEMBI. ATposKocucTeMa. ATpolieHo3. Pazniuus Mex 1y aHTpOIIOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMaMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dpayHa. CuHaHTponu3aius ropoackoil ¢payssl. buonorunyeckoe
Y XO35UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOECHCTBUI OPraHU3MOB B 3KOCHCTeMaxX. Posib Kackaonozo a¢hghexma u 6u006-30ugpuxamopos
(k1104eBbIX 61008) 8 YYHKYUOHUpOBaHuu sKkocucmem. IlepeHOC SHEPTUU U BEUIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMH. Y CTOWYMBOCTh OPTraHU3MOB,
HOMYJISALUI U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEHCTBUI.

Mexanusmbl 6030eticmeust 3a2pA3HEHUN PA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOGHSX,
OCHOBbl IKOI02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030ecmaus. MeTo10JI0Tusl MOHUTOPHUHIA €CTECTBEHHBIX U aHTPOIOTEHHBIX SKOCHUCTEM.

JleMoOHCTpaL U

optpet: A. Ix. Tencnu.

Tabmuubt u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IUPOKOIUCTBEHHOTO JIecay, «IKOCHCTEMa XBOWHOTO Jecay, « DyHKIIMOHAIbHbIE
IpYIIIBI OPraHU3MOB B 3KOcUcTeMe», «KpyroBopoT BelecTB B s3kocucTemMe», «Llenu nutanus (mactOuiHas, IeTPUTHASA)Y, «DKOJIOrHYecKas MupaMua
qucen», «IKOJOTMYecKass MupaMuaa OumoMaccel», «IKoJOTHYecKas mHupamuia sHeprum», «OOpasoBanue Ooiortay, «llepBHuUHas CyKIeccus»,
«BoccraHnoBiieHne neca nociue noxapa», «KoCUCTeMa 03epay, «ArpoueHos3», «KpyroBopoT BemecTB M MOTOK 3HEPruM B arpolieHose», «lIpumeps
ypOosKOCHCTEMY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, Uyuelia NTHIl U 3BepeH, repOapuul KyJIbTYpHBIX U JAMKOPACTYLIMX PAaCTEHUH,
aKBapUyM KaK MOJIETh SKOCHCTEMBI.

IpakTnyeckas padora «/3ydeHue u onrcaHue ypooIKOCHUCTEMBI».

JlaGopaTopHnasi pa6ora «l3yueHne pa3sHo0Opa3ust METKUX MOYBEHHBIX YWIEHUCTOHOTUX B Pa3HBIX 3KOCHCTEMAX».

IKCKypeust «IKCKYpCcHs B THIIMYHBIN OnoreoleHo3 (B 1yOpaBy, Oepe3HsK, elIbHUK, Ha CyXO0JIbHBIN MM MTOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKckypcusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUTMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTEMA

buocdepa — obmemianerapuas 06oouka 3eMiH, T/Ie CYIIECTBYET WM CYIIECTBOBANIA KM3Hb. Pa3zBuTHe mpencrasiennii o buocdepe B Tpymaax
3. 3rocca. Yuenue B. 1. Bepnanckoro o 6uochepe. Ob6mactu 6nochepst u e€ coctas. JKuBoe BemecTBo 6uochepsl ¥ ero pyHKIIHH.

3aKOHOMEPHOCTH cymiecTBoBaHus 6rocheprsl. OcodeHHOCTH Ouochephl Kak I00anbHOM SKOCUCTEeMBI. J[nHaMudeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BeniecTB 1 6MOre0XUMHUECKUE LUKIIBI (YIiaepo/ia, a30Ta). PUTMUYHOCTS sBIEeHH B Guocdepe.

3oHanbHOCTH Ouochepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIN: TYH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTEMH,
CaBaHHBI, MyCTBIHU, TPOITUYECKHUE JIeca, BEICOKOTophsi. Kiiumat, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crtpykrypa 1 QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTeHIMaNa U OMoCcPepHbIX (HYyHKIUI.



JleMoHCTpanuu

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

Tabmuubtl u cxembl: «I'eocdeprr 3emmn», «Kpyrosopot azora B mpupoae», «KpyroBopot yriepona B mpupojae», «KpyroBopor Kuciopojaa B
npupojie», «KpyroBopot Bozsl B mpupojie», «OcHoBHBIE OMOMBI cymmny, «Knumatnueckue nosica 3emumn», «Tyaapay, «Talra», «CMemaHHbIN JIecy,
«IupokonucTBeHHbl Jecy, «Cremnby, «CaBanHay, «[lycTeiHsay, « Tponuueckuii secy.

Oo6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHbIX.

Tema 11. Yesi0BeKk 1 OKpYKaOIIas cpeaa

DKoJoru4yecKkre KpU3nchl U UX MpUUKHbL. Bo3aeiicTBue yenoBeka Ha Ouocdepy. 3arpsa3HeHne BO3AyLIHOM cpebl. OXpaHa Bo3ayxa. 3arps3HeHne
BOJIHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Pazpymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHnue Kimmara.

AHTPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIN U KUBOTHBIN Mup. OXpaHa paCTUTENBLHOTO U )KUBOTHOTO MUpPa. OCHOBHBIC IPUHIIUIIBI OXPaHBI
npupoabl. Kpacublie kauru. Oco6o oxpansiemsie npupoaubie Tepputopuu (OOIIT). boranuueckue caapl U 300J0THYECKUE TAPKHU.

OcHOBHBIE MPUHIHUITBI YCTOWYMBOTO PAa3BUTHS YeJIOBEUECTBA U MPUPOIbL. ParmonansHoe MpUpOI0NOIb30BaHUE H COXPAaHEHHE OMOIOTHYECKOTO
pasHooOpazus 3emimn. OOmMe 3aKOHOMEPHOCTH TIO0AIBHBIX AKOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpPH3WCAa M €r0 BEpOSTHBIC
MIOCIIECTBUSI.

Pa3BuTne MeT0/10B MOHUTOPUHTA PA3BUTHS ONIACHBIX TEXHOTCHHBIX MPoLEeccoB. CucmemHble Ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOoCcnocobHot snepeemuke. buonocuuecrkoe pasnoobpasue u duopecypcol. Hayuonanvuvie ungopmayuortsvle cucmemvl, odecneyugarujue
docmyn K uHGOpMayuu no CcoCmosHUIO OMOENbHbIX 6u008 u dKkocucmem. (OcCHOBbI dKOpeabunumayuu 3KOcucmem U cnoco6o 06opvoOLL ¢
buonogpesicoeHusmuU. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JleMoHCTpaL U

Tabnuubl U cxembl: «3arpsizHeHHe aTMocdepbl», «3arps3HeHue ruapocdepsl», «3arps3HeHue NnouBbl», «IlapHukoBbI 3ddexT», «Ocobo
OXpaHseMblIe IPUPOTHBIC TEPPUTOPHI», «MOJIEITH YIIPaBIIEMOTO MUPAY.

Ob6opynoBanue: ¢pororpadguu oxpaHseMbIX pacTeHHH 1 )kuBOTHBIX KpacHoii kauru Poccuiickoii @eneparun, KpacHoil kHuru peruosa.




ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI TIPOI'PAMMBI 11O BHOJIOT'UU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUS (YIIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMS OO0yYaroIMMUCS MPOrpaMM CPEAHEro oomero o0pa3oBaHus: JUYHOCTHBIE,
METaNpEIMETHBIE U IIPEAMETHBIE.

B cTpyKType IMYHOCTHBIX Pe3y/IbTaTOB OCBOCHUS IPOrPaMMBbI 10 OMOJIOIMH BbIIEIEHBI CIEIYIOIINE COCTABIIAONINE: OCO3HAHNE 00yYarOIUMUCS
POCCUICKOMN Ipa’KAaHCKONW UIEHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOONPEEIICHUIO, HaluUYue MOmueayuu K 00y4eHUI0
OuoJIOruy, yenenanpasienHoe pazeumue BHYTPEHHUX YOSKIEHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJCTBOBATHCSI B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, IIPUCYIIIUMHU CUCTEME OMOJIOTUYECKOT0 00pa3oBaHuUs, Haluuue npagoco3Hanus YKOIOTUIECKON KyIbTypbl, CHOCOOHOCMU CIMA8UmMb LIEIH
U CTPOUTD KU3HEHHBIE IIJIaHBI.

JIMuHOCTHBIE PE3YJbTAaThl OCBOCHMSI MPOTpPaMMbl 110 OWOJIOTHMM JOCTUTAIOTCA B €JUHCTBE Y4EOHOM M BOCIUTATEIbHON JAEATEJBHOCTH B
COOTBETCTBUHM C TPAAULMOHHBIMU POCCUMCKMMM COLMOKYJIbTYPHBIMU, UCTOPUUYECKMMM M JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMHM, NPUHSATBIMU B
o011ecTBe NpaBUIaMU U HOPMaMH MOBEJCHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHMS, CAMOBOCIIMTAHUS M CAaMOPa3BUTHS, Pa3BUTUSI BHYTPEHHEH
MO3ULUH JTUYHOCTH, TATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPABOMOPSAIKY, YEIOBEKY TPY/a U CTaplIeMy ITOKOJIEHHIO, B3AUMHOTO YBaXEHHUsI, O pEKHOTO
OTHOILIEHHU K KYJIbTYPHOMY HACIEAMIO U TPAJAULUSAIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoie U OKPYKaIOLIEH cpeae.

JInuHOCTHBIE pe3ynbTaThl OCBOEHMS ydeOHOro mnpeamera «bHONOTHs» [OMKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOY4YarOIIMXCS
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIIecTBa, pacIIMpeHHE >KU3HEHHOI'O ONbITa W OMIbITAa JEATEIbHOCTH B IPOLECCE
pean3ali OCHOBHBIX HAaIIPABJIEHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIIUH 00YUaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O UJIEHa POCCUIMCKOTO O0IIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM AEATENBHOCTU INPH CO3/IaHUHM YUEOHBIX NMPOEKTOB, PEUICHHH Y4EeOHBIX M IMO3HABATENBHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEEINATh COOCTBEHHYIO MTO3ULIMIO IO OTHOILIEHUIO K SIBICHUSM COBPEMEHHOW KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOIO B3aUMOJAECUCTBHUS JIIOJIEH C PasHbIMU YOSKIECHUSMU, KYJIbTYPHBIMU
LIEHHOCTSAMHU U COLUATIBbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMTOJIHEHUS YU€OHBIX, T03HABATEIbHBIX U UCCIIEI0BATENIbCKHUX 3a/]a4, YBAXKHUTEIbHOT O
OTHOIIEHHS K MHEHHIO ONIOHEHTOB MPH 00CY>KACHNUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;



2) NATPHOTUYECKOTO BOCTTUTAHUS

c(OPMHUPOBAHHOCTb POCCUMCKOMN Ipa)1aHCKOM WACHTUYHOCTHU, MATPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH IEpes
Ponunoii, roproctu 3a ¢BOM Kpai, CBOX PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOALIEE MHOTOHALMOHAJILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K PUPOIHOMY HACJIEAMIO U NAMATHUKAM IPUPOABI, JOCTIXKEHUSAM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
TpyJe;

CHOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOIUH, IOHUMAHUS 3Ha4YeHUs OMOJIOTMHU B TIO3HAHUU 3aKOHOB
IIPUPOJIB, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uzelHas yoex1EHHOCTb, TOTOBHOCTb K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTb 3a €ro cyAb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOI0 Hapoa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMUTENSIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O HPHUHATHUS LIEHHOCTEH CeMEHHOW XHU3HHU B
COOTBETCTBHUH C TpaauLUsiMU Hapoaos Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

HCTETUYECKOE OTHOLICHUE K MUPY, BKITIOYAst 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, 00MIECTBEHHBIX OTHOIICHHIA;

MIOHMMAHHUE YMOLIMOHAJIBHOTO BO3ACUCTBHS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHMIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IIPOSBIIATH KAU€CTBA TBOPUYECKOMN TMYHOCTH;

5) ¢pu3nyeckoro Bocnutanusi, GopMUPOBAHHSI KYJIbTYPHI 310POBbS U SMOIMOHAIBHOTO 0J1ar0NOIyYHsI:

NOHMMAaHHWE M peaju3alus 3J0pOBOro M 0e30macHOro odpasza KHU3HU (310pOBOE NMUTAHHUE, COONIOJACHME TMTMEHWYECKHX MpPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXA, peryisipHas (Gu3nueckas akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOILEHHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

NOHMMAaHME IIEHHOCTH MPAaBUJI MHIAMBHYyaTbHOTO U KOJUIEKTUBHOTO OE30MIaCHOTO MOBEIEHUS B CUTYaLUsAX, YIPOXKAIOMIUX 3/I0POBBIO U JKU3HU
JTIOJIEH;

0CO3HaHME MOCIEICTBUM U HETIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOToJIsl, HAPKOTUKOB, KYpPEHHS);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTb K TPYZly, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K AKTHBHOH JEATEJIBHOCTH TEXHOJOTMYECKONW M COIMAIbHOM HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULMUPOBATH, IJIAHUPOBATH M
CaMOCTOSITENILHO BBIIIOJIHATD TaKyI0 1€ATEIbHOCTD;

MHTEpEC K pa3iuuHbIM cdepaM MNpopecCHOHATBHONW [eATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJ1aHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MTPOTSKEHUH BCEH HKU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHHUS:

HKOJIOTMYECKH 1e1ecO000pa3HOe OTHOIIEHHE K MPUPO/IE€ KaK HCTOYHUKY )KU3HU Ha 3eMJle, OCHOBE €€ CYIIIeCTBOBAHNUS;



MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYphl: IPUOOPETEHHE OIBITA IJIAHUPOBAHUS MOCTYNKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JUIS
OKPY>KAIOILEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCII0JIb30BaTh IPHOOpETaeMble IPU N3YUYE€HUH OMOJIOTMH 3HAaHUS M YMEHHUS IIPU PELIEHUH IPo0sIeM, CBI3aHHBIX C PALIMOHAIBHBIM
IIPUPOIONOJIB30BaHNEM (COOIIOIEHUE MTPaBUIl MTOBEACHUS B IIPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B 3KOCHCTEMax, OXpaHy BHUOB,
IKOCHCTeM, OHoChephl);

AaKTUBHOE HETPHATHE JEHCTBHI, NPUHOCSAIIMX BpEA OKpYXKAIOMIEH NPUPOAHON Ccpele, yMEHHE IPOrHO3UPOBATh HEOIAronpusTHbIC
9KOJIOTMYECKUE NIOCIEACTBHS IPEANPUHUMAEMBIX JEHCTBUH U NIPENOTBPAILATD UX;

HaJIM4Me Pa3BUTOrO SKOJOTMYECKOr0 MBIIUICHHMS, SKOJIOTHYECKONW KYJIbTYPBI, OIbITA JAEATEIBHOCTH KOJIOITMYECKOM HANPABICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B IIO3HABATEJIBHOM, KOMMYHMKAaTUBHOW M COLIMAJIBHOM IPAKTHKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKON NEATEIBHOCTU
9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO
Ha JIMaJIore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MECTa B MOJUKYJIbTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOW U YUTATENIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJCUCTBUSA MEXAY JIIOJIbMH U ITIO3HAHUS MUPA;

NOHUMaHue cneuu(uky OMOJOrMM KaK HayKH, OCO3HaHHMs €€ ponu B (HOPMUPOBAHMM PALMOHAIBHOI'O HAYYHOTO MBIIIJIEHUS, CO3JIaHUU
LIEJIOCTHOTO IPEICTaBICHHUS 00 OKpYXAIOLIEM MHUpE Kak O €JUHCTBE MPUPObI, YeIOBEKa U OOIIECTBA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U
peleHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHM JUIsl COBPEMEHHOM HMBUIM3ALMHU: OOECIeYeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIULMHBI, CO3/IaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECypCHble MPOOJIEMbl Pa3BUTUS YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJa U3 TI0OAIbHBIX
9KOJIOTMUECKUX TMpo0jeM U oOecredeHusl Iepexoja K YCTOMYMBOMY pa3BUTHUIO, PAllMOHAIbHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOrMYECKUX 3HAHUW B IIEJIAX MOBBIIIEHUS 00IIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHOI IPaMOTHOCTH, KaK
COCTaBHOM yacTH (PyHKIIMOHAJILHON IT'PAaMOTHOCTH 00y4aromuxcs, GopMUpyeMOil IpH U3ydeHUH OUOJIOTHH;

MOHMMAaHHE CYHUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydaeMble 3HAHMS IS
aHaJIM3a U OOBSCHEHMS SIBJICHUH OKPYXKAIOIIEro MUpPA U MPOMCXOJAIIMX B HEM M3MEHEHUH, YMEHUE JenaTb 0OOCHOBAaHHBIC 3aKIIOUEHUS] Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIEJIBIO MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOIOIMYECKHE 3HAHUS JUIsl pellIeHHUs TPOOIeM B peaibHbIX AKU3HEHHBIX CUTYalUsX;

OCO3HaHUE [IEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MMPOEKTHYIO M UCCIIEN0BATEIBCKYIO ACITENBHOCTh HHANBAYAIBHO U
B I'PYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M caMO00pa30BaHUIO, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTUU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIBTATHI

MerarnpenMeTHble pe3yibTaThl OCBOCHHUS ydeOHOro mpenMera «bHonorus» BKIIOYAIOT: 3HAYMMbIE A (OPMHUPOBAHUS MHUPOBO33PECHHUS
o0yyJaromuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLEHAYUHbIE TOHATHS, OTPaXKArOIUe EJOCTHOCTh HaAyYHON KapTHHBI MUPA U CHeLU(UKY
METO/OB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHsI, SBJICHUE, MPOLECC, CUCTEMa, HAYUHBIH (haKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICIOBAaHUE, HAOJIOJCHUE, W3MEpPEHUE, SKCIEPUMEHT WU JpYyrue); YHUBEpCaJbHble Y4eOHbIC AEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, DETYJIATHBHBIC), oOecneuuBaromue QGopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U COLHAIBHOU
KOMIIETEHIIUM OOYYaroIIMUXCsl; CIIOCOOHOCTh OOYYaroIIMXCsl MCIOJb30BaTh OCBOCHHBIE MEXIUCLUUILUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA U
YHHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COIUAIEHON TPAKTHKE.

B pesynbrare m3yueHus OMOJIOTMM Ha YPOBHE CpefHEro oduiero obpazoBaHMs y oOywaromierocss OyayT cpOpMHUpOBaHBI MO3HABaTEIbHbIE
YHHUBEpCcaJbHble yueOHbIE JEHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yueOHBbIE NEHCTBUS, PEryJISTUBHbIE YHHBEpPCAlIbHbIE y4yeOHbBIE AECUCTBUS,
COBMECTHAs JEATEIBbHOCTD.

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTPaMMBbl CPEIHEr0 00IIero 00pa3oBaHusl JODKHBI OTPaKaTh:

OBjajieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUE AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaldn3a, CHHTE3a, CpaBHEHMS, KiIacCH(HUKaiuu, 0000IIeHus),
PacKpbIBaTh CMBICT OMOJIOIMUECKUX MOHATUH (BBIAENATh UX XapaKTepHbIe IPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTUMHU IOHSATUSMHU);

ONpENENATh LN ACSITENIbHOCTH, 3aaBas NapaMeTpbl U KPUTEPUU UX JTIOCTUKEHUSI, COOTHOCUTh PE3YJIbTATHI IEATEIbHOCTH C TOCTABICHHBIMU
LETIMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE TOHITHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTpOI/ITI) JIOTUYCCKUC paCCY)K)ICHI/IH (I/IHI[yKTI/IBHI)IC, I[CILYKTI/IBHBIG, 10 aHanomn), BBIABJIATH 3aKOHOMepHOCTI/I nu HpOTHBOpG‘II/IS{ B
paccMaTpuBaeMBbIX SBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKITIOYCHHUS,;

HpI/IMCHSITI) CXEMHO-MOJCJIBbHBIC CpeI[CTBa 1A HpeILCTaBHCHI/IH CyHICCTBeHHI)IX CB$I3€I>1 nu OTHOIHGHI/II\/’I B 1/13yqaeMr,1x 6I/IOJ'IOFI/I‘-I€CKI/IX 06”I>GKTaX, a
Tak)Xe MPOTUBOPEUHI PA3HOTO PO/Ia, BHISIBICHHBIX B PA3IMUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH pelIeHUs TPOOIEMbI C YIETOM aHAIN3a UMEIOUINXCS MaTepruaibHbIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNHTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPJMHHUPOBATh U BBHIOJIHATH pabOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIE0BATEILCKHE el CTBHA:

BJIQ/ICTh HABBIKAMU Y4eOHO-HCCIE0BATEIHCKOM U MTPOCKTHOM NeATeIbHOCTH, HABBIKAMU Pa3pelIeHuUs IPoOIIeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITeJ'H)HOMy HOI/ICKy METOI0B peHIeHHSI HpaKTI/IquKI/IX 3ajaay, HpI/IMeHeHI/IIO paSJ'II/I'-IHI)IX METOAOB IIO3HAHMUAA,

WCIIONIb30BATh PA3UYHbIC BUIBI JIEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €T0 WHTEPIpETAINH, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B
y4eOHBIX CUTYaIUSIX, B TOM YHCJIE IPU CO3JJaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;



(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIQJAECTh HAYYHOW TEPMUHOJIOTHEN, KITFOUEBBIMU TOHATHIMU U METOJIaMH;

CTaBUTbh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTE/IbHON JAEATEIbHOCTH U )KU3HEHHbBIX CUTYalUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3aJady, BBIIBUraTb TUIIOTE3y €€ pEIIEHUs, HAaXOAUTb ApPryMEHTHI IJIf
JI0Ka3aTeNbCTBA CBOUX YTBEP)KICHMI, 3a71aBaTh apaMETPbl U KPUTEPUU PEILICHMS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELIEHUS 3a1a4M Pe3ybTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTbH, IIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JI€HAIIPABICHHBII TOMCK IIEPEHOCA CPEICTB U CIIOCOOO0B JEHCTBUSA B IPOPECCUOHANBHYIO CpENy;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEJIbHYIO U MIPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BbIIBUTaTh HOBBIE WJIEW, MpeJylaraTb OPUTMHAIbHBIE MOJAXObl U PELICHMS], CTAaBUTh IPOOJIEMbl U 3a/lauM, JOIYCKaollue albTePHATHBHbIE
pereHus.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCSI B PA3JIUYHBIX MCTOYHUKAX MH(OpManuu (Tekcre y4eOHOro mocoOusi, HayyHO-MOMYJSPHOH JuTepaType, OMOJOrMYecKUuX
CIIOBApSX M CHPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHanM3upoBaTh HHOOPMAIHIO PA3IIMYHBIX BUIOB M ()OPM IPEICTABICHHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYUBOCTH;

(dbopMynHpoBaTh 3ampochkl M MPHUMEHSATh PAa3JIMYHbIE METOAbI MpPHU TIOMCKE W OTOOpe OMoNorHuecKoi MH(POpPMAIUH, HEOOXOIUMOW JUIs
BBINOJIHEHUS YU€OHBIX 3a]a4;

npuoOpeTaTh OMNBIT HCHOJB30BaHUA HMH(POPMALIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBaTh KYJIbTYPY aKTHUBHOIO
WCIIOJIb30BAaHNUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY IpeAcTaBiIeHUs OHOIOrMuecKoil MHPopMmanuu (CXembl, rpaduKH, JUarpammbl, TaOIHUIIbI,
PHUCYHKH U JPYyTOe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpeACTBa MpH paboTe ¢ OMONOruueckor MHQOpMalUe: NPUMEHITh XUMHUECKUe, PU3NYecKue u
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, GOPMYIIbl, a00peBUaTypy, HOMEHKIIATYpY, UCIIOIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HarJIsiJHOCTH;

BJIaJICTh HaBbIKAMU PACMO3HABAHUS U 3aIUTHl MH(OpMaIK, HTHPOPMALIMOHHOM 6€30MMacHOCTH JIMYHOCTH.

OBJiajileHNe YHUBEPCAIbLHBIMA KOMMYHHKATHBHBIMY JI€iiCTBUSIMH:

1) oduenne:

OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCeX cepax KHU3HHU, aKTHUBHO yY4aCTBOBATh B JIMATOTE WM JUCKYCCHH IO CYIIECTBY 00CYKIAeMOU TEMbI
(YMeHI/Ie 3aaBaTb BOIPOCHI, BBICKA3bIBATh CYXKJICHUSA OTHOCUTCIIBHO BBLIITOJTHCHHA Hpez(naraeMOI‘/'I 3aa4i, YUYUTBIBATb MHTCPECHI U COTJIaCOBAHHOCTH
HO3UIKI PYTUX YIACTHUKOB IUAJIOTa WIN TUCKYCCHH);

paciio3HaBaTb HeBep6aHBHBIe cpeacTBa 06HIeHI/I$I, IIOHUMAaTh 3HAYCHUC COLHAJIBHBIX 3HAKOB, IMPCANOCBIIOK BO3HHKHOBCHHSA KOH(i)HI/IKTHBIX
CHUTYalHUi, yMETh CMSIT4aTh KOH(IUKTHI U BECTH MIEPETOBOPHI;



BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aMMOJCHCTBHSI, IOHUMATh HAMEPECHHSI IPYTUX JIFOJICH, MPOSIBIISITh YBAKUTEILHOE OTHOIIICHHUE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHHUS;
Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M UCIOJIb30BaTh IPEUMYLIECTBA KOMAHHON U MHIMBUIyalbHON pabOThI IpU peIIeHNH OMOJIOTHYECKOi mpobaeMbl, 000CHOBHIBATb
HE00X0AMMOCTh IPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOACHCTBHS IIPH PELICHUN y4eOHOW 3a1auu;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JI€HCTBUI C yU€TOM OOILMX UHTEPECOB U BO3MOXKHOCTEN Ka)/10T0 WieHa KOJUIEKTUBA,;

IIPUHUMATH LIEJIA COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH ILJIAH JICHCTBHIA,
pacrpenenarh poJid ¢ yuéTOM MHEHUH YJaCTHUKOB, 0OCYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KAu€CTBO CBOET0 BKJIaJa U Ka)KJOr0 y4aCTHUKA KOMaH/bl B OOIIMM pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLICHUBATH UIEH C ITO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITH MO3UTHBHOE CTPATETHUECKOE TIOBEACHUE B PA3JIMUHBIX CUTYAIUSX, IPOSBIISITH TBOPUECTBO U BOOOPAXKEHHE, OBITH MHUIIMATHBHBIM

OBJ1ajieHHe YHHBEPCATLHBIMHA PEryJIATHBHBIMH 1eCTBUAMU:

1) camoopranu3amusi:

HUCITIOJIB30BAaTh 6I/IOJIOFI/ILICCKI/IC 3HaHUS JJ11 BBISIBJICHUA HpO6HeM 1 UX pCIICHUA B )KU3HCHHBIX U yT-Ie6HI)IX CUTYyaluAX,

BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHMH II€IeBbIe M CMBICIIOBBIC YCTAHOBKH B CBOUX JCUCTBHUSAX M MOCTYNKAX MO OTHOIICHHIO K YKHBOM
NPUPOJIE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAFOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBbHOCTD, BBISBIIATH MPOOJIEMbI, CTaBUTh M (HOPMYIHUPOBATH COOCTBEHHBIC 3a/1a4d B
06pa30BaTeJ’[BHOI\/’I ACATCIIBHOCTHU M ) KU3HCHHBIX CUTYAlUAX,

CaMOCTOSITENILHO COCTABJIATH TUIAH PEIICHHs TPOOIEMBI ¢ Y4ETOM UMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M TPEIITOYTEHHIA;

JaBaThb OICHKY HOBBIM CUTYyAIlUAM,

pacIIUpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEAMOYTECHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATH MPUOOPETEHHBIN OIBIT,

croco0CTBOBaTh (OPMHUPOBAHWIO W TMPOSBICHUIO IMMPOKOW OPYIUIIMA B Pa3HbIX 00JacTsIX 3HAHWW, IMOCTOSHHO TIOBBIIATH CBOM
00pa3oBaTeNbHBIN U KYJTbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OUCHKY HOBBIM CUTYyallUsAM, BHOCUTH KOPPEKTHUBEI B ACATCIIbHOCTh, OHCHUBATE COOTBETCTBUC PE3YJILTATOB LECIIAM;

BJIaJICTh HaBBIKAMHU MO3HABATEIHHOU pe(IEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUH M MBICIUTEILHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, HCTIOJIb30BaTh MPUEMBI peiiekcru 1Jis OLIEHKU CUTYallH, BIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PEIICHHUS 110 UX CHIKCHHIO,

IIPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IESATEIbHOCTH;



3) npuHsiTHE Cedst M APYTHUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHMBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IIpU3HaBaTh CBOE NIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3ULMH APYroro 4ejaoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIC pe3yabTaThl OCBOCHUS COAEpXKaHUs yaeOHOTo npeamera «bronorus» Ha yriayO0l€HHOM ypOBHE OpUEHTHPOBAHBI Ha 0OOecrieueHue
npo¢uibHOro o0yueHus odyyaromuxcs 6uonornu. OHU BKIIIOYAIOT: crenuduyeckue A1 OMOJIOrMH Hay4Hble 3HAaHUS, YMEHUS U CLIOCOOBI IEHCTBHM 1O
OCBOCHHIO, HHTEPIIPETALIUH U MPEOOPA30BAHHIO 3HAHUMA, BUIBI ACATEIHHOCTH 110 TMOJY4YSHHIO HOBBIX 3HAHUH U UX MIPUMEHEHHIO B PA3JIMUHBIX YUCOHBIX,
a TaKKe B PEAIbHBIX KU3HEHHBIX cuTyauusx. I[IpeqmeTHsle pe3yabTaThl IPEACTABICHBI 10 TOAAM U3Y4YECHHUS.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 knacce N0IKHBI OTPaXaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MECTE U POJIK OMOJIOTHUH B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUDA,
B [TO3HAHUM 3aKOHOB MIPUPOIBI M PEIICHUH MPo0IeM pallioOHAIBHOTO PUPOIOTIOIH30BAHUS, O BKIIA/I€ POCCHUCKUX U 3apyOEeKHBIX YIEHBIX B Pa3BUTHE
Onoyoruu;

BJIa/ICHHE CHUCTEMOI OMOJIOTMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloIIue OMOJIOrHYeCKHEe TEPMUHBI U MOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPEryJIsALUs, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U pa3BUTHE), OMOIOTHYECKUE
teopun (knetouynas teopust T. [lIBanna, M. llneiinena, P. BupxoBa, xpoMmocoMHasi Teopusi HaciencTBeHHocT T. Moprana), yuenus (H. U. BaBunosa
— 0 LIEHTPax MHOr000pa3ust U MPOUCXOXKIEHHS KyJIbTYPHBIX pacTeHUIl ), 3aKOHBI (€AMHOO0pa3rs MOTOMKOB IIEPBOTO MOKOJICHH S, pACILIEIICHUS, YUCTOTHI
ramMeT, He3aBUCHMOTo HaciefnoBaHusi [. MeHnens, roMOJOrMYecKUX psIOB B HacieAcTBeHHOW wu3meHuuBocth H. WM. BaBunopa), mpuHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJIaMH HAay4HOI'O IO3HAHUS, HCIHOJB3YEMBbIX B OHOJIOTMUECKHUX HCCIEIOBAaHUIX JKUBBIX OOBEKTOB (ONMUCAHHE,
U3MepeHue, HabJoeHNe, SKCIIEPUMEHT);

YMEHHE BbIIETATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT, OJHOKJIETOUHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM
yuciae OakTepuil, rpuOOB, PacTEeHU, )KMUBOTHBIX M 4YEJIOBEKa, CTPOEHUS OPraHOB M CHCTEM OPTraHOB pPAcCTEHUH, KUBOTHBIX, YEJIOBEKa, MPOIECCOB
KU3ZHEICSITSIIbHOCTH, TTPOTEKAIONTUX B OpraHU3MaxX PacTeHHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKUX IMPOIIECCOB: OOMEHa BeniecTB (MeTabom3M),
MIpeBpaIleHHs YHEPTUHU, OPOKEHHsI, aBTOTPO(PHOI0 U reTepoTpodHOro TUMOB MUTAHUs, (OTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a, TaMeTOreHesa,
sMOpuHoreHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHS, PA3MHOXKEHUS, WHIAMBUAYAJIbHOTO pa3BUTHUsS OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS TEHOB,
reTepo3rca, MCKyCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXIYy OpraHOMIaMH KJIETKH M MX (QYHKIUSMHU, CTPOCHHEM KJIETOK pPa3HbIX TKaHEH M UX (QYHKLIMSIMH,
MEX/y OpraHaMy U CHCTEMaMH OpPraHOB y PaCTeHMH, )KMBOTHBIX U YeNIOBEKa M UX (DYHKIMSAMU, MEXTY CUCTEMAaMHU OPTaHOB M MX (QYHKIUAMHU, MEXKITY



dTamamMu OOMEHa BEIIECTB, JTallaMU KIETOYHOTO IUKJIA M KU3HEHHBIX IIUKIOB OPraHU3MOB, 3TalnaMu SMOPHUOHAIBLHOTO PAa3BUTHS, TEHOTHIIOM U
dbeHoTunom, GeHOTHIIOM U (PAaKTOpaMHU Cpeabl OOUTAHMS;

YMEHHE BBISBISTH OTIMYUTEIbHBIC TIPU3HAKH KUBBIX CUCTEM, B TOM UHCJIC PACTCHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCTIOIh30BATh COOTBETCTBYIOIIME ApT'YMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY JIJISl TOKA3aTeIbCTBa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE peliaTh OMOIIOTUYECKUE 3a]1auH, BBISBISATH IPUYMHHO-CJICIICTBEHHBIC CBS3M MEXKIY MCCIICTyeMbIMU OMOJIOTHYECKHMHU TPOIIECCAaMH U
SIBIICHUSIMU, JIETIATh BBIBOJBI M IIPOTHO3bI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB;

YMEHUE BBITIOJIHATH JJa00paTOPHBIC U MPAaKTHIECKUE paOOThI, COOIIOAATH TPaBUIIa TIPU paboTe ¢ y4eOHBIM U JTa00PaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPSATh HMX JKCIHEPUMEHTATBHBIMU CpEACTBaMH, (HOPMYNHPYs IelIb WCCIEAOBAaHUS, aHAIU3HPOBATH
MOJTyYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE y9acTBOBATh B YU€OHO-HCCIICIOBATEIBCKONW paboTe 10 OMOJIOTHH, SKOJIOTHH U MEAHMIIMHE, TIPOBOIUMOM Ha 0a3e MIKOJIBHBIX HAyYHBIX
OOIIECTB, ¥ MYOJIIMYHO MPEJICTABIISATH MOJTYYCHHBIC PE3YJIbTAThl HA YUCHHUECKUX KOHPEPEHIIHSX;

YMCHHE OICHUBATh ITHYECKHUE ACIEKTHI COBPEMEHHBIX HMCCIEAOBAHUN B O0JIACTH OWOJIOTHMH M MEIUIMHBI (KIOHHPOBAHHE, MCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HAMPABIICHHOE H3MEHEHUE T'eHOMA M CO3JIaHUE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BRIOOp Oymaymied mpodecCHOHATBHON NeATeIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SCTBA, MUINEBOW MPOMBINUICHHOCTH, YIIIYOJSTh MO3HABATEIbHBIM WHTEPEC, HAINPABICHHBIH HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH Npodeccun M TPOJODKEHHE OHOJIOrMYecKOro oOpa3oBaHHMS B OpPraHM3AlUAX CPEJHET0 NPO(PECCHOHATBHOTO W  BBICIIETO
o0Opa3oBaHHUsI.

[TpenmeTtHbIe pe3ynbTaThl OCBOEHHUs yueOHoro npeamera «buonorus» B 11 knacce NOIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA, B TIO3HAaHUM 3aKOHOB MPHUPOJIBI U PELICHUH 3KOJOTMUYECKHX MpoOJeM YeI0oBEeYeCTBa, a TAKXKEe B PEUICHUH BONPOCOB PallMOHAIBLHOTO
MIPUPOIONOIB30BaHus, U B POPMUPOBAHNN LIEHHOCTHOTO OTHOILIEHUS K IPUPO/IE, OOLIECTBY, YETIOBEKY, O BKJIA€ POCCUNCKHUX U 3apyOESKHBIX Y4 EHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHME BJAJETh CHUCTEMOM OMOJOrMYECKMX 3HaHWM, KOTOpas BKIIOYACT ONPENENICHHWS M INOHMMAHHWE CYIIHOCTH OCHOBOIIOJATaroIUX
OMOJIOTMYECKUX TEPMHHOB U MOHATHH (BUJ, 3KocHcTeMa, Ouocdepa), Ouosorndeckue Teopun (3BomonroHHas teopust Y. JlapBuHa, CHHTETHYECKas
teopus sBomonun), yueHus (A. H. CesepuoBa — o nyTsx u HampasieHusax sBoiounu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbI (T€HETHUECKOTO
paBHoBecus . Xapau u B. BaitnOepra, 3aposimeBoro cxozctsa K. M. bapa), npasuna (Muaumyma FO. JInGuxa, 3K0I0rHuecKoi MupaMuibl SHEPrUn),
runote3sl (runote3a «vupa PHK» V. I'mnbepra);

yYMEHUE BJIaJIeTh OCHOBHBIMH METOAMHU HayYHOT'O IO3HAHMSI, UCTIOJIB3YEMbIMU B OMOJIOTHYECKUX UCCIIETOBAHMIX KUBBIX 00BEKTOB U 3KOCUCTEM
(onucanue, u3MepeHue, HabIeHNE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBJICHUS M OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIIACHATh CYIIECTBEHHbIE MPU3HAKH: BHUJOB, OHOTrE€OIIEHO30B, HKOCHCTEM U OHOC]ephl, CTaOMIN3UPYIOIIEro, ABMXKYIIETO U
Pa3phIBAOILEr0 €CTECTBEHHOTO0 0TOOPA, AJUIONATPUYECKOT0 M CUMIATPUUYECKOT0 BUA000pa30BaHus, BIUSHUS IBUKYILIUX CHJI SBOJIIOIIMMA HAa TeHO( OHJT
MOMYJISIUH, IPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpezie OOMTaHus, YepeloBaHHs HaIlPaBICHUN SBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B
HKOCUCTEMAX;



YMEHME YCTaHABIMBAaTh B3aWMOCBSI3M MEXKIYy IMPOLIECCAMU SBOJIIOIMM, JIBWKYLIIMMU CUJIAMHU AHTPOIIOI€HE3a, KOMIIOHEHTaAMH PpPa3InYHbIX
9KOCUCTEM U MPUCIIOCOOICHUSIMA K HUM OPTraHU3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC TPU3HAKU KUBBIX CHCTEM, IIPHUCIIOCOOJICHHOCTh BHJIOB K cpe/ie 0OuTaHus, aDMOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB YKOCHCTEM, B3aUMOCBSI3€l OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTeHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCTI0IB30BATh COOTBETCTBYIOIINE ApI'YMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY JJISl TOKa3aTeIbCTBA POJICTBA OPIraHU3MOB
pa3HbIX CHUCTEMATHYECKHUX TPYII, B3aUMOCBS3M OPraHU3MOB U Cpelbl OOWTaHUs, €IMHCTBA YENOBEUYECKHX pac, HEOOXOIUMOCTH COXPaHEHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YETOBEYECTBA;

YMEHHE pellaTh OMOJOrnYecKue 3a7auu, BhIABIATH MPUYUHHO-CICACTBEHHBIC CBSA3H MEXAY MCCIEyeMbIMU OMOJIOTMYECKUMHU MPOLIeCCaMu U
SIBJICHUSIMU, JIeJIaTh BHIBOJIBI U MPOTHO3bI HA OCHOBAHUHM TMOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIONIHATH J1a00paTOPHBIE U IPAKTHUECKUE PabOThI, COOII0IaTh TIpaBUiia MpU padoTe ¢ y4eOHBIM U TAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, MPOBEPSATh HMX JKCIEPUMEHTAIBHBIMU CpEACTBAMH, (HOPMYIHPYs IeIb WCCISAOBAHUS, aHAIM3HPOBATH
MOJIy4YE€HHBIE PE3YNbTAThl U J€NaTh BBIBOJIBL;

YMEHHE Y4acTBOBATh B YU€OHO-HCCIEIOBATEIHCKONH paboTe M0 OMOJIOTHH, SKOJIOTHH U MEIUIIMHE, TPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX
0011eCTB, U MyOIMYHO MPEACTABIAThH MOIYyYCHHBIE PEe3YyIbTaThl HA YICHUYECKUX KOH(PEPEHIUX;

YMEHHUE OLIEHUBATh THUIIOTE3bI U TEOPHH O MPOMCXOKICHUHU KM3HM, YEJIOBEKA W YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEICTBHIX U CHoco0ax
MpeI0TBpAIEeHHS II100albHBIX U3MEHEHUH B 6rocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP OynyIeii mpodeccnoHaIbHOM IeATEIIEHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTHH, TPUPOIOTIOIE30BAHHS,
MEIUINHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO3siCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIsITh TO3HaBaTeNbHBIM UHTEpEC,
HaIpaBJIEHHBI Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Npodeccuu M MPOAOJIKEHHE OMOJIOrMYecKOro oOpa3oBaHMs B OpPraHU3alMSIX CPEIHEro
po¢heCCHOHATIBHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHMe pa3/ielioB U TEM ITPOTPaMMBbI KonmgectBo yacoB OnexTpoHHbIe (1(pOBBIE) 00pa3oBaTEIBLHBIC
n/m Bcero|| KonTponbHble [IpakTHyecKue PeCypChI
paboThI paboThI

1 buosnorus xak Hayka 1 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f41c292]]

2 JKuBbI€e cHUCTEMBI M UX U3yUYEHUE 2 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]

3 buosnorus kierku 2 0.5 [[BubaunoTteka LIOK
https://m.edsoo.ru/7f41c292]]

4 XuMUYecKasi OpraHu3alys KIeTKH 10 1 [[BubaunoTteka LIOK
https://m.edsoo.ru/7f41c292]]

5 Crpoenue U GyHKLIUHU KIETKU 8 1 2 [[[Bu6sanoTeka LIOK
https://m.edsoo.ru/7f41c292]]

6 OOMeH BelecTB U MpeBpallleHrne YHeprun B kieTke || 9 1 1 [[BubaunoTeka LJOK
https://m.edsoo.ru/7f41c292]]

7 Hacnencreennas nnpopmanus u peanuzaius e€ B 9 0.5 [[BubaunoTteka LIOK

KIIETKE https://m.edsoo.ru/7f41c292]]

8 JKV3HEHHBIN UK KIIETKA 6 1 [[BubanoTeka LJOK
https://m.edsoo.ru/7f41c292]]

9 Crpoenrne u GyHKIIUU OPraHU3MOB 17 1 1.5 [[BubauoTeka LIOK
https://m.edsoo.ru/7f41c292]]

10 ||Pa3sMHOXEHHE U pa3BUTHE OPTaHU3MOB 8 1.5 [[BubauoTeka LIOK
https://m.edsoo.ru/7f41c292]]

11 |'eHeruka — HayKa O HACJICICTBEHHOCTH U 2 0.5 [[BubanoTeka LIOK

U3MEHYMBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292]]
12 ||3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 1 [[BubaunoTeka JOK

https://m.edsoo.ru/7f41c292]]
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Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KosmuectBo wacos ‘ OnexTpoHHbIe (UG POBEIE) 00pa30BaTEIIbHBIE
n/m Bcero|| KounTponbHbie [IpakTuyeckue peCypeel
paboThI paboThI
13 |3axoHOMEpPHOCTH U3MEHUYHUBOCTH 6 1 [[BubauoTteka LIOK
https://m.edsoo.ru/7f41c292]]
14  |T'eHeTnka 4yemoBeKa 3 0.5 [[BubaunoTteka LIOK
https://m.edsoo.ru/7f41c292]]
15 ||Cenekuusi opraHu3MoB 4 1 [[BubaunoTteka LIOK
https://m.edsoo.ru/7f41c292]]
16 ||buoTexHOOrUs U CUHTETHYECKasi OMOJIOTUS 4 [[bubanoreka LIOK
https://m.edsoo.ru/7f41c292]]
17 ||MToroBas KOHTpoOJIbHASI paboTa 1 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41c292]]
|OBILEE KOJTMYECTBO YACOB I10 [IPOTPAMME || 102 | 5 [ 13 [
11 KJIACC
Ne HanmenoBanue pa3nenoB 1 TeEM IPOrpamMMsl KonnuecTBo gacos ‘ OnexTpoHHbIe (U POBLIE)
n/n Beero|| Konrponsusie || IIpakTuueckue 00pa3oBaTebHEIC PECyPCHI
paboThI paboThI
1 |BapoxneHue u pa3BUTHE IBOJIOIMOHHBIX MIPEJICTABIICHUN B 4 [[BubanoTeka LIOK
ouonorun https://m.edsoo.ru/7f41cc74]]
2  |[MHKpPO3IBOIIONHUS U €€ Pe3yIIbTAThI 14 1 2 [[BubsanoTeka [JOK
https://m.edsoo.ru/7f41cc74]]
3 |[MakposBoronus 1 e€ pe3yiibTaThl 6 [[BubsanoTeka [JOK
https://m.edsoo.ru/7f41cc74]]
4  |[[IpoucxoxJeHHe U pa3BUTHE KU3HU HA 3eMiie 15 1 1.5 [[BubauoTteka LHOK
https://m.edsoo.ru/7f41cc74]]
5  |[IpoucxoxxaeHue 4eaoBeKa — aHTPOIIOTeHE3 10 1 1 [[BubauoTeka LIOK
https://m.edsoo.ru/7f41cc74]]
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Ne HanmenoBanue pa3neinoB U TeEM IPOrpamMMel KonunyecTBo yacos ‘ OnexrponHbie (TU(POBLIC)
n/n Beero|| Konrponbusie || ITpakTuueckue 0bpazoBaTeNbHbIC PECyPCEI
paboThl paboThl
6 |[Oxonorus — Hayka O B3aMMOOTHOILEHHUAX OPraHU3MOB U 3 0.5 [[BubanoTeka LIOK
HAJIOPraHU3MEHHBIX CHCTEM C OKpYIKaroIiel cpeaoi https://m.edsoo.ru/7f41cc74]]
7 ||Opranu3msl ¥ cpesia OOUTaHUS 9 1.5 [[BubaumoTteka LIOK
https://m.edsoo.ru/7f41cc74]]
8  ||9xojorus BUIOB U MOMYJISALMHA 9 1 0.5 [[BubaumoTreka LIOK
https://m.edsoo.ru/7f41cc74]]
9  |[9xomnorus coobuecTB. DKOIOTHYECKUE CUCTEMbI 12 1 0.5 [[bubanoreka LIOK
https://m.edsoo.ru/7f41cc74]]
10 |buocdepa — rimodanpHas FIKOCHCTEMA 6 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41cc74]]
11 |[YenoBek u OKpy>Karolas cpeaa 6 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41cc74]]
12 ||OGo06maromme ypoku 7 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41cc74]]
|13 HI/ITOFOBafl KOHTpOJIbHAs paboTa H 1 H 1 H H
|OBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 102 | 6 | 7.50 I



https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KommuecTBo 4acos DJEeKTPOHHBIE IUPPOBBIE
n/n Bcero| Kontposbnbie | [IpakTuueckue 06pa3oBaTeNLHBIC PECYpCHI
paboThI paboThI
1 |[[Buonorus kak KOMILUIEKCHAsI HAyKa U KaK 4acTb 1 [[BubmuoTeka [JOK
COBpPEMEHHOT0 001IecTBa]] https://m.edsoo.ru/7f41¢c292]]
2 |[[’KuBbIe cucTeMbl U X CBOWCTBA]| 1 [[bubmuoteka [IOK
https://m.edsoo0.ru/7f41c292]]
3 |[[YpoBHeBas opraHu3aIus >KUBBIX CUCTEM || 1 [[bBubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
4 |[[Ucropust oTKpbITHS U M3y4YeHUs KileTKU. KneTounas 1 [[bubmuoreka [IOK
Teopusi]| https://m.edsoo.ru/7f41¢c292]]
5 |[[MeToasl MOJIEKYISIPHOM U KIIETOYHOM OMOJIOTHH. 1 0.5 [[bubmuoteka [IOK
[Mpaktrueckas padoTa «/3yueHre METOI0B KIETOYHOM https://m.edsoo0.ru/7f41c292]]
6uosioruu (xpomarorpadus, 3nexkTpodopes,
muddepennmanbaoe nentTpudyruporanue, [LP)»]]
6 |[[Xumuueckuii cocTaB KIETKH] | 1 [[BuGmmoTeka IIOK
https://m.edsoo.ru/7f41¢c292]]
7 |[[MunHepanbHbIe BElIeCTBA KIETKU, UX OHMOJOTrHYecKast 1 [[bubmuoTeka [IOK
poJib]] https://m.edsoo.ru/7f41¢c292]]
8 |[[Opranndeckue BemecTBa KiIeTku — Oenku. Jlaboparoprast | 1 0.5 [[BubmuoTexa [JOK
pabota «O0Hapy)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX https://m.edsoo.ru/7f41c292]]
peakmuin||
9 |[[CroiicTBa, knaccupukanus u GyHKIIUU O€TKOB]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
10 |[[Opranmueckue BemecTBa KIETKH — YTIIIEBOJIBI] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
11 |[[Oprannueckue BemiecTBa KICTKH — JTUMHIBI] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC
n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl
paboThl paboThI
12 |[[Hyxneunossie kucnotsl. JIHK u PHK. JIaGoparopHas 1 0.5 [[BubmuoTexa [JOK
pabota «/ccienoBaHue HYKJIEHHOBBIX KUCIIOT, BBIICIEHHBIX https://m.edsoo.ru/7f41c292]]
U3 KIIETOK Pa3IMYHBIX OPraHU3MOBY| |
13 |[[Ctpoenue u byakuun ATD. Ipyrue 1 [[BubmuoTexa [JOK
nykieosuarpudocdarsr (HTD)]] https://m.edsoo.ru/7f41¢c292]]
14 |[[CexBenupoBanue [JHK. Metoasl reHOMUKH, 1 [[bubmuoteka [IOK
TPaHCKPUIITOMUKH, IPOTCOMUKH || https://m.edsoo0.ru/7f41c292]]
15 |[[Meroasl CTpYKTYpHOI OnoIoruu]|| 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
16 |[[Tume! kneTok. [IpokapuoTudeckas kierkal| 1 [[bubmuoteka [IOK
https://m.edsoo0.ru/7f41c292]]
17 |[[Ctpoenue sykapuoTuueckoi kineTku. IIpakruueckas 1 0.5 [[bubmuoreka [IOK
pabota «/3y4eHne CBONCTB KIETOYHOH MeMOpaHbI»| | https://m.edsoo.ru/7f41¢c292]]
18 |[[IToBepXHOCTHBII anmapaT KICTKH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
19 |[[OzHOMeMOpaHHbIe OpraHouIb! KieTku. [IpakTuueckas 1 0.5 [[bubmnoreka LIOK
pabota «/3y4yeHne NBUKESHUS IIUTOIIA3MbI B PACTUTEIBHBIX https://m.edsoo0.ru/7f41c292]]
KJIETKax»] |
20 |[[[TomyaBTOHOMHBIE OpPTraHOUIbI KJIIETKU: MUTOXOH/PUH, 1 0.5 [[bubmnoreka LIOK
iactupl. JlabopatopHas padora «MccnenoBanue https://m.edsoo0.ru/7f41c292]]
TUIa3MOJIN3a U JIETUIa3MOJIN3a B PACTUTEIBHBIX KIETKAaX»]]
21 |[[HememOpaHHBIC OpPraHOUIBI KIETKH |] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
22 |[[Ctpoenue u pyHKIHH apa]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
23 |[[CpaBHHUTEIBHAS XapaKTEPUCTHUKA KIETOK DYKAPHOT. 1 1 0.5 [[bubmuoreka [IOK

JlaboparopHas pabota «/3ydueHue cCTpoeHHsI KIETOK

https://m.edsoo.ru/7f41c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC

n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl

paboThl paboThI
pa3nu4HbIX opranu3MoBy || KonrponbsHas paborta o Teme
«CTpOeHHE KIETKU»

24 |[[AccuMIIIALUS U TUCCUMUIISIIIUS — JIBE CTOPOHBI 1 [[BubmuoTeka [JOK
MmeTaboau3ma. Tumsl oOMeHa BemecTB. JlaboparopHas https://m.edsoo.ru/7f41¢c292]]
pabota «/3yueHne KaTaTuTUYeCKONH aKTHBHOCTH ()ePMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTallasbl)» ||

25 |[[DepMeHTATHBHBIN XapaKTep PeaKiuii KJICTOTHOTO 1 0.5 [[bBubmuoTexa [JOK
Mmetabosmsma. Jlabopatopuas pabora «M3ydenue https://m.edsoo.ru/7f41¢c292]]
(epMEeHTaTUBHOTO paCUICTIIICHUS IEPOKCHIa BOJOPOA B
PaACTUTEINILHBIX M KHUBOTHBIX KIETKaX»] |

26 |[[benku-akTuBaTOPHI M OCITKU-UHTUOUTOPHI] | 1 [[bubmuoteka [IOK

https://m.edsoo0.ru/7f41c292]]

27 |[[ABTOoTpOdHBIN THIT OOMEHA BEIIECTR] | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41¢c292]]

28 |[[DoTocunTe3]] 1 [[bubmuoteka [IOK

https://m.edsoo.ru/7f41¢c292]]

29 |[[XemocunTe3. JlabopaTtopHas padorta «CpaBHEeHUE 1 0.5 [[bubmnoreka LIOK
IpOIIeCCOB POTOCHHTE3A U XEMOCHHTE3a»] | https://m.edsoo0.ru/7f41c292]]

30 |[[Ana’pobHbIe opranu3Mbl. Buabl Opoxxenus. Jlaboparopras | 1 [[BubmuoTexa [JOK
pabota «CpaBHEHHE TIPOIIECCOB OPOXKEHUS M JIBIXAHUS ] | https://m.edsoo.ru/7f41¢c292]]

31 |[[AspoOHble OpraHu3Mbl. DTambl JHEPreTHUECKOT0 0OMEHA. 1 [[bubmnoreka LIOK
DHeprust MEMOpPaHHOTO rpaaueHTa IpoToHoB. Cunres ATd: https://m.edsoo.ru/7f41¢c292]]
Pa6ora nporonnoit AT®-cunTa3bI]]

32 |[[O606mmenue u cucreMaTu3anus 3HaHui o Teme "OoMeH 1 [[bubmuoTeka [IOK
BEIIECTB M MpeBpalieHue sueprun B kietke" / KontponbHas https://m.edsoo.ru/7f41¢c292]]
pabota o Teme "OOMeH BEIIECTB U NPEBPAIIEHUE SHEPTHH B
kietke"]]

33 |[[Peakmuu MaTpHIHOTO CHHTE32] ] 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC
n/n Beero| Kontponsnsie | IIpakTnueckue 0bpazoBaTeIbHbIE PECYPCEI
paboThl paboThI
34 |[[Tpanckpunmus — matpuanbiii cuaTe3 PHK]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
35 |[[Tpancnsus u e€ 3Tamnsbl ]| 1 [[bubmmoteka [ITOK
https://m.edsoo.ru/7f41¢c292]]
36 |[[KogmpoBaHne aMHUHOKHUCIOT. Pois pubocom B OMoCHHTE3E 1 [[BubmuoTexa [JOK
Oenkal] https://m.edsoo.ru/7f41¢c292]]
37 |[[Opranuzaius reHoMa y IpoKapuoT U 3yKapuoT| | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
38 |[[MonekynspHbIe MEXaHH3MBI IKCIIPECCHH T'€HOB y 1 [[BubmuoTexa [JOK
9yKapuor]] https://m.edsoo.ru/7f41¢c292]]
39 |[[Bupycbl — HekiieTouHble (POPMBI KH3HU U OOJIUTaTHBIE 1 0.5 [[bubmuoteka [IOK
napas3uthl. [IpakTrueckas padota «Co3aanue MoJIeIH https://m.edsoo0.ru/7f41c292]]
BHUpYyCay||
40 |[[BupycHble 3a001eBaHMS YEIOBEKA, )KUBOTHBIX, PACTCHUH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
41 |[[HanoTexHOIOTHU B OMOJOTHH U MEAUIINHE] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
42 |[[’Ku3HEeHHBIH UK KJIETKH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
43 |[[Matpuunsrii cuate3 JJHK]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
44 | [[Xpomocomsl. JTaboparopHas pabota «M3ydyenue xpomocom | 1 0.5 [[bubmnoreka LIOK
Ha FOTOBBIX MUKpPOTIpenaparax»|] https://m.edsoo0.ru/7f41c292]]
45 |[[demenne KIeTKH — MHUTO3]] 1 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/7f41c292]]
46 |[[Tunst knetok. Kapuokunes u nurokunes. Perynsius 1 0.5 [[bubmuoTeka [IOK

YKU3HEHHOTO IMKJIa KiaeTok. JlaboparopHas pabota

https://m.edsoo.ru/7f41¢c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC
n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl
paboThl paboThI
«Habnronenrne MuTo3a B KJIeTKax KOHYMKA KOpeIIKa Jiyka (Ha
rOTOBBIX MUKpoIIpenapaTax)»||
47 [[[O6o0mIeHre U cCUCTEMATU3aIM 3HAHUH 110 TeMaM 1 1 [[BubmuoTeka [JOK
"HacnenctBenHast nHpOpMaIys U pealn3amus ee B KiIeTke", https://m.edsoo.ru/7f41¢c292]]
"Xuznennsrit nukn kietku" / KontposibHaas pabora mo reme
"Peakiiuu MatpudHoro cunresa'|]
48 |[[Opranusm kak eauHoe memnoe] | 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41¢c292]]
49 |[[Txanu pacrenuii. Jlaboparopnas pabota «3yuenue 1 0.5 [[bubmuoteka [IOK
TKaHeW pacTeHui»]] https://m.edsoo0.ru/7f41c292]]
50 |[[Txanu »xHBOTHBIX U YenoBeka. JlaboparopHas paboTa 1 0.5 [[BubmuoTexa [JOK
«M3yueHne TKaHeH KUBOTHBIX»] | https://m.edsoo.ru/7f41¢c292]]
51 |[[Opransl. Cuctemsl opranoB. JlabopaTopHas padora 1 0.5 [[bubmnorexa LIOK
«M3yueHne OpraHoB IBETKOBOTO PACTCHUS| | https://m.edsoo.ru/7f41c292]]
52 |[[Omnopa Tena opranu3mos]| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41¢c292]]
53 |[[ABmkeHHE OpTaHU3MOB] | 1 [[BuGmmoTeka IIOK
https://m.edsoo.ru/7f41¢c292]]
54 |[[ITuTanue opraHU3MOB]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
55 |[[IIuTanue MO3BOHOYHBIX JKUBOTHBIX. [IumeBapuTensHas 1 [[BubmuoTexa [JOK
cUCTeMa 4elloBeKal | https://m.edsoo.ru/7f41c292]]
56 |[[dprxarue opraHu3MOB]| 1 [[Bu6mmoTeka IIOK
https://m.edsoo.ru/7f41¢c292]]
57 |[[ApIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
58 |[[TpaHcIOpT BEIIeCTB Y OPraHu3MOB] | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC
n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl
paboThl paboThI
59 |[[KpoBeHOCHas crCTeMa TO3BOHOYHBIX JKUBOTHBIX H 1 [[BubmuoTexa [JOK
yenoBeka]| https://m.edsoo.ru/7f41¢c292]]
60 |[[BeLaeneHue y opranu3MoB] | 1 [[bubmmoteka [ITOK
https://m.edsoo.ru/7f41¢c292]]
61 |[[3amuTa y opranu3mos]] 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41¢c292]]
62 |[[MMmyHHas cucTema 4yesnoBekal]| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41¢c292]]
63 |[[[Pa3mpakuMOCTh U PETYJISALUs y OPraHU3MOB] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
64 |[[I'ymopalibHas perynsauus U SHIOKPUHHAs cucTeMa 1 [[bubmuoteka [IOK
YKUBOTHBIX U Y€JIOBEKa]] https://m.edsoo.ru/7f41¢c292]]
65 |[[[DopMBI pa3MHOKEHUSI OPTaHNU3MOB] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41¢c292]]
66 |[[[ITomoBoe pa3mMHOXKeHUE] | 1 [[PubmmoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
67 |[[[Meiio3]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
68 |[[I'ameTorene3. OOpazoBaHUe M PA3BUTHE MOJOBBIX KICTOK. 1 0.5 [[PubmmoTeka [IOK
JIabopaTopHas pabora «l/3ydeHue CTpoeHHs MOJTOBBIX https://m.edsoo.ru/7f41c292]]
KJICTOK Ha TOTOBBIX MUKpOTIpernapaTax»||
69 |[[MuauBHIyaTbHOE pa3BUTHE OPTAaHM3MOB — OHTOTeHE3]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
70 |[[[3akyagka OpraHOB M TKaHEH U3 3apOIBIIICBBIX JIUCTKOB] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
71 |[[[Poct u pa3BuTHE XUBOTHBIX. JlabopaTropHas paboTa 1 0.5 [[bubmuoTeka [IOK

«BbIsIBIIEHUE TPU3HAKOB CXOCTBA 3apPOJIBIIIEH TO3BOHOYHBIX
KUBOTHBIX» ||

https://m.edsoo.ru/7f41¢c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC

n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl

paboThl paboThI

72 |[[Pa3smMHOXeHUE U pa3BUTHE pacTeHHUi. JlabopaTtopHas 1 0.5 [[BubmuoTexa [JOK
pabota «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICIIIUX https://m.edsoo.ru/7f41¢c292]]
pacTeHuin»]]

73 |[[O606menne u cuctemMaTu3anys 3HaHUH 110 TeMe 1 1 [[BubmuoTexa [JOK
"Crpoenue u ¢pynkuuu opranu3moB" / KontposbHas padota https://m.edsoo.ru/7f41¢c292]]
o Teme "Ctpoenue u GyHKIUU OpraHu3MoB"]]

74 |[[WcTopus CTaHOBJIEHUS U PA3BUTHUS T€HETUKU KaK HayKH. 1 0.5 [[bubmuoreka [IOK
OCHOBHBIEC TIOHSITHS U CUMBOJIBI TeHeTUKHU. JlabopaTopHast https://m.edsoo.ru/7f41¢c292]]
pabota «JIpo3oduina kKak 00bEKT FreHETHICCKIX
HCCIIeIOBAaHUN» ||

75 |[[3aKOHOMEpPHOCTH HACIEIOBAHUS MPU3HAKOB. 1 0.5 [[bubmuoteka [IOK
Monorubpuanoe ckpenuBanue. [Ipaktudeckas padota https://m.edsoo.ru/7f41¢c292]]
"H3ydeHue pe3yapbTaToB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
npo3odubr"]]

76 |[[LluTONOTHYeCKHEe OCHOBBI MOHOTHOPHTHOTO 1 [[BubmuoTexa [JOK
CKpeluBaHus| ] https://m.edsoo.ru/7f41¢c292]]

77 |[[Ananuzupytomiee ckpenBanue. HemonHoe 1 [[bubmnoreka LIOK
JTOMHHHUpOBaHue] | https://m.edsoo0.ru/7f41c292]]

78 |[[Aurubpunnoe ckpeumBanue. [Ipaktiuueckas paboTta 1 0.5 [[bubmnoreka LIOK
«M3yueHne pe3ynbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edsoo.ru/7f41¢c292]]
Ipo30(uIs»]]

79 |[[LluTonoru4eckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHUS || 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/7f41¢c292]]

80 |[[CuerneHHOE HaclIeJOBaHHE TTPU3HAKORB] ] 1 [[bubmmoTeka [{TOK

https://m.edsoo.ru/7f41c292]]

81 |[[XpoMocoMHasi TeOpHs HACTIEACTBEHHOCTH ] | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/7f41¢c292]]

82 |[[I"'enernka momal] 1 [[BubGmmoTeka IIOK

https://m.edsoo.ru/7f41c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC
n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl
paboThl paboThI
83 |[[I"'enoTun kak 1enocTHas cucremMal | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
84 |[['eHeTnYeCcKUil KOHTPOIb PA3BUTHSI PACTCHHIMA, )KUBOTHBIX U | 1 [[bubmmoteka [ITOK
yeoBeka]| https://m.edsoo.ru/7f41¢c292]]
85 |[[M3MeHunBOCTh NMPU3HAKOB. BUIBI HN3MEHYNBOCTH | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
86 |[[MoaudukanmonHas U3MEHYUBOCTS || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
87 |[[BapuanmoHHBIA psi M BApHALIMOHHAS KPHBAsL. 1 0.5 [[bubnuoreka [IOK
JIaboparopHas pabora «lcciaemoBanre 3aKOHOMEPHOCTEMR https://m.edsoo.ru/7f41¢c292]]
Mo (pUKATMOHHOM n3MeHUnBOCTH. [locTpocHme
BapHAIOHHOTO PsAJia U BAPUAIIMOHHOM KpUBOI»| |
88 |[[['enoTHNHUYeckas N3MEHYNBOCTh. KoMOMHATHBHAS 1 [[bubmuoteka [IOK
U3MEHYMBOCTB | | https://m.edsoo.ru/7f41c292]]
89 |[[MyramuonHas u3sMeHunBOCTh. [IpakTuueckas pabora 1 0.5 [[bubmnorexa LIOK
«MyTaruu y 1po30¢ sl (Ha TOTOBBIX MUKpOIpenapaTax)»|] https://m.edsoo.ru/7f41¢c292]]
90 |[[[3aKOHOMEpPHOCTH MYTAIIHOHHOTO IpoIlecca. DTMUTeHETHKA 1 [[PubmmoTeka [IOK
Y SMUTCHOMHKA] | https://m.edsoo.ru/7f41¢c292]]
91 |[[[O606menue u cucreMatuzanus mo teme "['eneruka - Hayka| 1 1 0.5 [[bubmuoTeka [IOK
0 HACJIEJICTBEHHOCTH M U3MEHYMBOCTH OPTaHU3MOB" / https://m.edsoo0.ru/7f41c292]]
KontponbHas padora o teme "['eneruka"]]
92 |[[I'eneruxa uenoseka. [Ipaktuueckas padora "CocTaBieHue 1 [[bubmnoreka LIOK
Y aHAJIU3 POJIOCITOBHO# "] | https://m.edsoo0.ru/7f41c292]]
93 |[[MeToapl METUIIMHCKOM reéHEeTHKH || 1 [[Bu6mmoTeka IIOK
https://m.edsoo.ru/7f41c292]]
94 |[[3HaucHME METUITUHCKOW TeHETHKH B TIPEJOTBPAIICHUN U 1 0.5 [[BubmuoTexa [JOK

JICYCHUU TeHeTUYEeCKUX 3a00JIeBaHUI YeToBeKa ] |

https://m.edsoo.ru/7f41c292]]




No Tema ypoxka KonnuectBo yacoB DIEeKTpOHHBIE IU(PPOBBIC
n/n Beero| Konrponbnsie | IlpakTnueckne 06pa3oBaTeNbHbIE PeCypehl
paboThl paboThI
95 |[[OcHoBHbIe TOHATHUS cenekuuu. JlabopaTopHas paboTta 1 0.5 [[BubmuoTexa [JOK
"H3y4eHue cOpTOB KYJIbTYPHBIX PACTCHHIA ¥ TOPOJ https://m.edsoo.ru/7f41c292]]
JIOMaITHUX KUBOTHBIX"]]
96 |[[Metoxasl ceneknroHHOM padboThl. JlabopaTopHas padora 1 [[BubmuoTexa [JOK
"H3ydeHne METOI0B CeJIeKIUU pacTeHuid"]] https://m.edsoo.ru/7f41¢c292]]
97 |[[HMocTmkeHus CENEeKIMU PACTCHUI W )KUBOTHBIX. 1 [[bubmuoteka [IOK
[Tpaktuyeckas pabora "[IpuBuBka pacteHuit"]] https://m.edsoo.ru/7f41¢c292]]
98 |[[[CoxpaHeHHE, U3YYCHUE U UCIIOIH30BAHNE T€HETHUCCKUX 1 0.5 [[bubmmoTeka [IOK
pecypcoB]] https://m.edsoo.ru/7f41¢c292]]
99 |[[buoTexHOIOrMA KaK HayKa U OTpacib IPOU3BOJICTBA. 1 [[bubmuoteka [IOK
[Mpaktrueckas padora "M3yueHne 0ObEKTOB https://m.edsoo0.ru/7f41c292]]
ouorexHonoruun"]||
100 |[[OcHOBHBIE HallpaBIEeHUS CHHTETHUECKUN OUONOTHH | ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41¢c292]]
101 |[[XpomocomHas v TeHHast UHKeHepus | | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41¢c292]]
102 |[[MemumHCKHEe OMOTEXHOJIOTHH || 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 135




11 KIIACC

No Tema ypoxa KonnuectBo yacoB DNeKTpOHHBIC IUPPOBHIE
n/n Beero| Konrposshsie | Tlpaktideckue |  ©0Pa30BaTENbHBIE pecypebl
paboThl paboThI
1 |[[DBomrornonHas Teopus Y. lapBunal]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
2 |[[ABmxyiue cuisl 3BotoIinK BUoB 1o Y. Japsuny]| 1 [[bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74]]
3 |[[Poprba 3a cymiecTBOBaHUE, €CTECTBEHHBINA U MCKYCCTBEHHBIH 1 [[PubmmoTeka [IOK
or6op]] https://m.edsoo.ru/7f41cc74]]
4 |[[PopMupOBaHHE CHHTETUYECKON TEOPUH IBOIIONNH] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
S5 |[[DTarmbl 3BOJIOLMOHHOTO MPOIIECCa: MUKPOIBOJIIOIHS 1 1 [[BubmuoTexa [JOK
MaKpO3BOJIFOLHSA] | https://m.edsoo.ru/7f41cc74]]
6 |[[[Tomymnsiuust — s1eMeHTapHas eIMHUIA BOTIOIUH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
7 |[[3axon renetnueckoro paBHoBecus Jx. Xapau, B. BaiinGepra. 1 0.5 [[bubmuoTeka [IOK
JlabopatopHast paboTa «BbIsBlIicHHE H3MEHUYUBOCTH y 0CO0EH https://m.edsoo.ru/7f41cc74]]
OJIHOTO BUAA»]|
8 |[[DnemenTapHbIe (PaKTOPHI HIBOTIOLNH] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
9 |[[2ddexT ocHoBaTenss. DhdeKT OYTHUIOYHOTO TOPJIBIIKA] | 1 [[bBubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
10 |[[Murpauuu. M3oasmuun nonyssiuii: reorpaduueckas, 1 [[bubmaunoreka LIOK
ouonornyeckas|| https://m.edsoo.ru/7f41cc74]]
11 |([[EctecTBeHHbII 0TOOP — HampaBIsAOMUi (HaKTOp IBOIIOLUH] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
12 |([[TTomoBoii oT6oOp]] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE

n/n Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl

paboThl paboThI

13 |[[TIpucrioco6aeHHOCTh OPraHU3MOB KaK pe3yIbTaT 1 0.5 [[BubmuoTexa [JOK
MHUKpO3BoJtoIHK. JlaboparopHas padota «M3ydyenue https://m.edsoo.ru/7f41cc74]]
apoMop$h030B U UIUOAANTAMHA Y PACTCHUH W )KUBOTHBIX»] ]

14 |[[TIpumepsl mpucocoOIeHNH y OpraHu3MoB: Mopdosiorudeckue, | 1 0.5 [[BubmuoTexa [JOK
busnogornuecKue, OHOXUMUICCKHE, TIOBEICHYCCKHIE. https://m.edsoo.ru/7f41cc74]]
JlaGopatopHas pabota «IIpucnocoOieHus OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€71eCO00Pa3HOCThY] |

15 |([[Bun, ero kputepuu u crpykrypa. Jlaboparopnas padota 1 0.5 [[bubmuoteka [IOK
«CpaBHeHHE BUOB 110 MOPHOIOTHUECKOMY KPUTEPUIO»] ] https://m.edsoo.ru/7f41cc74]]

16 |[[[CtpykTypa BHaa]] 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]

17 |[[Bumoobpa3zoBaHue Kak pe3yabTaT MUKPOIBOIOLUH] | 1 [[bubmuoteka [IOK

https://m.edsoo.ru/7f41cc74]]

18 |[[[CBsi3p MUKPOIBOFOIMH U TTHICMHAOJIOTHH | | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]

19 |[[MaxkposBosrorus. [TaeoHToIOrnIecCKrue METOIBI N3YICHUS 1 [[BuGmmoTexa LIOK
IBOJIIOIHH] | https://m.edsoo.ru/7f41cc74]]

20 |[[buoreorpaduyeckue METOABI U3YUEHHUS YBOIOINH] | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/7f41cc74]]

21 |[[OmOpuonornyeckue U CpaBHUTEIBHO-MOpP(doIOrnIecKne 1 [[bubmuoreka [IOK
METO/TbI U3YUYCHHSI SBOTIOIUH | | https://m.edsoo.ru/7f41cc74]]

22 |[[MonexkynsipHO-TeHETUYECKHE, ONOXUMHUECKUE U 1 [[bubmaunoreka LIOK
MaTeMaTHYECKUE METO/IbI U3YUCHUS IBOJTIOIUH | | https://m.edsoo.ru/7f41cc74]]

23 |[[O6mmme 3aKkOHOMEPHOCTH BOJTIOIHH | | 1 [[bubmmoTeka [TOK

https://m.edsoo.ru/7f41cc74]]

24 |[[AnantuBHas paauanus. HepaBHOMEpHOCTh TeMITOB 3Bofornn|]| 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI
25 |[[HayuHbIe rUIIOTE3bI TPOUCXOXKICHUS KU3HHU Ha 3emie] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
26 |[[doHayuyHbIe TPEICTABICHUS O 3aPOXKICHUH KU3HU | | 1 [[Pubmmoteka [IOK
https://m.edsoo.ru/7f41cc74]]
27 |[[OcHOBHBIE 3TAITBI HEOPTAHUIECCKOW IBOIIFOIHH | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
28 |[[I'umoTe3bl 3apOKICHUS KU3HH] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
29 |[[Mcropus 3emmnu u MeTobl e€ n3ydenus. Jlaboparopuas padora | 1 0.5 [[bubmuoreka [IOK
«3yueHne 1 ONMMCaHNE UCKOMAEMbIX OCTATKOB JPEBHHUX https://m.edsoo.ru/7f41cc74]]
OpraHU3MOBY| |
30 |[[HavayibHbIe 3Tanbl OPraHHYECKOMN IBOJIOINH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
31 |[[DBomonus sykapuor]] 1 [[PubmmoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
32 [[[OcHoOBHBIE 3TaNbl 3BOIIONMN PACTUTEIBHOIO MUpA. 1 0.5 [[bubmnoreka LIOK
[MpakTrueckas padota «M3yueHne 0COOCHHOCTEH CTPOCHHUS https://m.edsoo.ru/7f41cc74]]
pacTeHUl pa3HbIX OTAEIOBY]]
33 |[[OcHOBHBIE ATAIBI YBOJIOIUHU )KUBOTHOTO MUPA] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
34 |[[DOBomonus xuBOTHBIX. [IpakTHueckas pabora «M3ydenune 1 0.5 [[BubmuoTexa [JOK
0COOCHHOCTEN CTPOCHUS MTO3BOHOYHBIX )KUBOTHBIX»] | https://m.edsoo.ru/7f41cc74]]
35 |[[Pa3BuTHE XM3HM Ha 3eMJIC 1O 3paM | Iepuojam || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
36 [[[MaccoBble BHIMUpaHHs — HKOJOTHUECKUE KPU3UCHI 1 [[bubmanoreka LIOK
poILIoro]] https://m.edsoo.ru/7f41cc74]]
37 |[[CoBpeMeHHBII YKOJIOTHYSCKUIH KPU3HUC, €Tr0 0COOESHHOCTH] | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI
38 |[[CoBpeMeHHas cucTemMa opranndeckoro mupa. OCHOBHbBIS 1 [[BubmuoTexa [JOK
CHCTEMAaTHYECKHE TPYIIIbI OPraHM3MOB] | https://m.edsoo.ru/7f41cc74]]
39 |[[O600mIeHrEe U CUCTEMATU3AIMS 3HAHUH 110 TEMaM 1 1
"MUKPOIBOIIONMS U €€ pe3yabTarhl”, "MaKkpo3BOIIONMS U €€
pe3ynbrathl’'/ KoHTponbHas padora mo teme "DBomonus"]]
40 |[[AHTpomonorus — Hayka O 4eloBeKe] ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
41 |([[Pa3BuTHE IPEACTABICHHI O MPOUCXOKICHUH YeTOBEKA] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
42 |[[MecTo 4enoBeKa B CHCTEME OPTaHMYECKOTO MHUpA. 1 0.5 [[bubmuoteka [IOK
JlabopatopHas pabota «M3ydeHre 0cOOCHHOCTEH CTPOCHHMSI https://m.edsoo.ru/7f41cc74]]
CKeJIeTa YeJIOBEKA, CBS3aHHBIX C MPSIMOXOXKICHHEM» | |
43 |[[dBuxKyiue cuisl aHTpororexHesal| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
44 |[[CooTHoOLIEHNE OMOIOTUYECKUX U COIMATBHBIX (JaKTOPOB B 1 [[bubmuoTeka [IOK
aHTpornoreHese]| https://m.edsoo.ru/7f41cc74]]
45 [[[OcHOBHBIE CTaJNH aHTPOTIOTEeHE3a] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
46 |[[ITIaneoreHeTHKa U MajJeoreHOMHUKA] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
47 |[[DOBoroIHsl COBPEMEHHOTO YeIoBeKa] | 1 [[Bu6mmoTeka IIOK
https://m.edsoo.ru/7f41cc74]]
48 |[[UemoBeueckue pachl. [IpakTrueckas padota «l3ydenune 1 0.5 [[bubmmoTeka [TOK
9KOJIOTMYECKUX aJIaNTaIiid YeIoBeKay]| https://m.edsoo.ru/7f41cc74]]
49 |[[MexaucuuranHapHbie MeToibl anTpormnosnorun || KonrponapHas 1 1
pabora o Teme " [IporcxoxieHue deaoBeka — anTpornorenes ]|
50 |[[3apokmeHune u pa3BUTHE IKOJIOTHH] ] 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI
51 |[[Metonp! 3xosiorun. JlabopaTtopnas padora «M3yuenue meromnon| 1 0.5 [[BubmuoTexa [JOK
IKOJOTUYECKUX UCCICOBAHHI»] | https://m.edsoo.ru/7f41cc74]]
52 |[[3HaueHne PKOJIOTHYCCKUX 3HAHUM IS YeIoBeKa] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
53 |[[Oxomorudeckue GaxTopsi]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
54 |[[AGuotuyeckue pakTopsl. CBET KaK IKOJIOTUYECKUH (PaKTop. 1 0.5 [[bubmuoteka [IOK
JlabopatopHast pabota «BbIsBlICHHE TPUCIIOCOOICHUI https://m.edsoo.ru/7f41cc74]]
OPTraHU3MOB K BJIMSTHUIO CBETa»] |
55 |[[AGuotuueckue pakropsl. Temneparypa Kak SKOJIOTHUECKHI 1 0.5 [[bubmuoteka [IOK
daxTop. JlaboparopHas pabota «BbIsSBlICHHE TPUCITOCOOICHUIM https://m.edsoo.ru/7f41cc74]]
OpPTaHU3MOB K BIIMSIHUIO TEMIIEPAaTypbI»]|
56 |[[[AOuoTnueckue pakTopsl. BraxkHOCTh KaKk 3KOJIOTHYECKUN 1 0.5 [[bubmanoreka LIOK
daxTop. JlaboparopHas paboTa « AHATOMHYECKHE OCOOCHHOCTH https://m.edsoo.ru/7f41cc74]]
pacTeHUii U3 pa3HbIX MECT OOUTAHUAY] |
57 |[[Cpensl obuTanusi opraHu3MOB] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
58 |[[buonoruueckue puT™mbl|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
59 |[[?’Ku3zuenHbie pOpMBI OpTraHI3MOB] | 1 [[bBubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
60 |[[buoTtnueckue dhaktopsi]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
61 |[[3HaueHMEe OMOTHUYECKUX B3aUMOJICUCTBUMN IS CYIIICCTBOBAHHUS 1 [[Bu6mmoTeka IIOK
OpPTaHU3MOB B cpefie 00uTaHus| | https://m.edsoo.ru/7f41cc74]]
62 |[[Dxomorndeckue XapaKTePUCTHUKU TOMYIISIHHA] | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI

63 |[[OcHOBHBIE MMOKA3aTEIH MOIMYJISIIIUN: YUCICHHOCTD, IJIOTHOCTb, 1 [[BubmuoTexa [JOK
BO3pACTHAs U TOJI0Bask CTPYKTYypa]] https://m.edsoo.ru/7f41cc74]]

64 |[[OcHOBHBIC TOKA3aTEN MOMYJISIIIAK: POKIAEMOCTh, TIPUPOCT, 1 [[Pubmmoteka [IOK
TEMIT POCTa, CMEPTHOCTh, MUTPALIHH] ] https://m.edsoo.ru/7f41cc74]]

65 |[[Dxomoruveckasi CTpyKTypa MOMYJISIUH | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

66 |[[AuHamuka monyasuu U e€ perynanus|| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]

67 |[[KpuBbie pocTa unciaennocTr nonyisinun. Kpusbie 1 [[bubmuoreka [IOK
BbDKUBaHHMSA | | https://m.edsoo.ru/7f41cc74]]

68 |[[Oxonoruueckas nuia Bujaa. JlJabopatopHas pabora 1 0.5 [[bubmuoteka [IOK
«[IpucrocobiieHus CeMSTH paCTEHUH K pacCeICHHUIO] | https://m.edsoo.ru/7f41cc74]]

69 |[[[Bun xak cucrema momynsuui]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

70 [[[3aKOHOMEPHOCTH MOBEJCHHS M MUTPAINN KHUBOTHBIX || 1 1 [[bBubmuoTexa [JOK
KonTponpHas paboTa no reme « IKOJIOTHS BUIOB U TOMYIISIIHI https://m.edsoo.ru/7f41cc74]]

71 |[[Coo0miecTBO OpraHU3MOB — OHOIIEHO3] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

72 |[[OxocucTema Kak OTKpBITas cuctemMal ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

73 |[[KpyroBopoT BemecTB U MOTOK SHEPTUHU B IKOCHCTEME ] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

74 |[[OcHOBHBIE ITOKA3aTEIN SKOCHCTEMBI | | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41cc74]]

75 |[[Dxonornyueckue mupaMus|| 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

76 |[[U3meHeHus coo0IIecTB — CyKIlecCHH]| | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/m Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI
77 |[[IIpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€P U PEK. 1 [[BubmuoTexa [JOK
DKOCHUCTEMBI MOPEH B OKEaHOB] | https://m.edsoo.ru/7f41cc74]]
78 |[[IIpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEIEH, 1 [[bubmuoreka LIOK
yCTBIHB] ] https://m.edsoo.ru/7f41cc74]]
79 |[[AHTpONIOreHHBIC YKOCUCTEMBI] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
80 |[[Ypboakocuctemsl. [IpakTuueckas padbora «3ydyenue u 1 0.5 [[bubmuoteka [IOK
OIMCaHUE YPOOIKOCHCTEMBI ] https://m.edsoo.ru/7f41cc74]]
81 |[[3axoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOCHCTBHIA 1 [[BubmuoTexa [JOK
OpPraHu3MOB B 9KOCHCTEMaX ] https://m.edsoo.ru/7f41cc74]]
82 |[[MexaHu3MbI BO3JICHCTBUS 3arps3HEHUIN Pa3HbIX TUIIOB Ha 1 1 [[bubmuoteka [IOK
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, TIOMYJIIIIUOHHOM U https://m.edsoo.ru/7f41cc74]]
AKOCHCTeMHOM YpoBHsX || KoHTponbHas paboT o Teme
«QK0JI0THS COOOIIECTB. DKOJOTUYECKHE CUCTEMBI»
83 |[[buocthepa — obuiertaneraprast 06o1049Kka 3emiu|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
84 |[[Yuenme B. U. Bepranckoro o 6uochepel]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
85 |[[3axoHOMepHOCTH cyliecTBOBaHUsA Orochepsi]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
86 |[[KpyroBopOoTHI BeIECTB U OMOTCOXUMHICCKHE ITUKIIBI] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
87 |[[3onampHOCTH OHOChepsl. OCHOBHBIC OMOMBI CYIITH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
88 |[[YcroitunBocTh OuoCcheps]] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41cc74]]
89 |[[DOxomornyeckue KpU3UCH U UX TPHIUHBI] | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/m Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI
90 |[[BosneticTBue yenoBeka Ha ornocdepy]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
91 |[[AHTpOmOreHHOE BO3JCHCTBIE HA PACTUTEIHHBIN U JKUBOTHBIN 1 [[Pubmmoteka [IOK
mup]] https://m.edsoo.ru/7f41cc74]]
92 |[[Oxpana npuposi]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
93 |[[OcHOBHBIEC TPUHIIUIIBI YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA U 1 [[bubmuoteka [IOK
IpUPOJIBI] | https://m.edsoo.ru/7f41cc74]]
94 |[[PammoHamsHOE MIPHPOIOIOIH30BAHNE U COXPAHESHUE 1 [[BubmuoTexa [JOK
OHMOJIOTMYECKOTO pa3Ho0Opa3us 3emin]| | https://m.edsoo.ru/7f41cc74]]
95 |[[[O600mieHre u cucTeMaTu3alys 3HaHU| 1o TeMaM "DKoJorusl - 1 1 [[bubmuoteka [IOK
HayKa O B3aMMOOTHOIICHUSAX OPraHU3MOB JIPYT C APYIOM H https://m.edsoo.ru/7f41cc74]]
HAJOPTaHU3MEHHBIX CUCTEM C OKPYXKAroIIel cpenoit'”,
"Opraau3msl u cpena ooutanus", "IKoJOTHUsI BUIOB U
nomysiiust", "IKoIorus coodI1ecTB. IKOJIOTHIYEeCKHE CUCTEMBI",
"buocdepa - rnmobanbHast akocuctema" / KonrposbHas padoTa 1o
teme "Dkonorus'"]|
96 |OO6o0OmEeHNe 1 cuCTEeMaTH3AIUS 3HAHUI 1 [[PubmmoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
97 |OO6oOb1eHne U cucTeMaTH3aIs 3HAHUT 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
98 |O06o0mEenue 1 cucTeMaTH3AIUs 3HAHUI 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41cc74]]
99 |OO6o0bmeHNe U cucTeMaTH3AIUS 3HAHUI 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
100 [ O6o0meHwe 1 cCUCTeMaTH3AIHSI 3HAHHHA 1 [[BubmmoTeka [{TOK

https://m.edsoo.ru/7f41cc74]]




No Tema ypoxka KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrposshsie | Tlpaktiueckue |  ©0Pa30BaTENbHBIC pecypebl
paboThl paboThI
101 {O0006menne ¥ cucTeMaTHu3anns 3SHAHUHA 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
102 [ UtoroBast KOHTpOJIbHAS paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




MMPOBEPAEMBIE HA EI'D 11O BHOJIOTUA TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kox

HPOBEPIEMOTO | TTpopepsieMmble TPEGOBAHMSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOIi 06pa30BaTeJbHOI MPOrpaMMBbI CPeIHEro
TpeOoBaHUs o01ero oopasoBanus

ChopMUpPOBaHHOCTh 3HAHHMI O MECT€ M POJU OHMOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHHUU COBPEMECHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUpPA, B MIO3HAHWU 3aKOHOB MPUPOJBI U PEIICHUN KU3HEHHO BAXKHBIX COIMATBLHO-ITHYCCKHX,
1 AKOHOMHUYECKHX, SKOJOTHUECKUX MPOOJIEM YeJIOBEYECTBA, a TAK)KE B PEIICHUH BOIPOCOB PAIMOHAIIBHOT'O IPUPOIOTIOIB30BAHHS,
B (OPMHUPOBAHUY [IEHHOCTHOTO OTHOIIICHHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/Ie POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX —
OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnagenue cucreMoil 3HaHUH 00 OCHOBHBIX METOAaX HAYYHOTO MO3HAHUS, MCIOIb3YEMbIX B OMOJIOTHUECKUX HCCIICTOBAHMSIX
KUBBIX OOBEKTOB M DJKOCUCTEM (OMHCaHHE, W3MEpEHHUe, MPOBEACHHE HAOMIOJIEHUl); Ccroco0aMU BBISIBICHHS U OLEHKHU
AHTPONOTCHHBIX U3MEHEHUI B PHUPO/IE.

2 YMeHue BBIIBUTATh TUIOTE3bl, MPOBEPSITh HX DKCHEPUMEHTANIbHBIMU CpPEICTBAMHU, (GOPMYIUPYS LENb HCCIeI0BaHUS,
AHAJIM3UPOBATH MMOJYUYECHHBIE PE3YJIbTAThI U JIEJIATh BHIBOIBI.

BrlisiBeHHEe 3aBHCUMOCTH MEXAY HUCCIENYEMBbIMU BEIMYMHAMH, OOBSICHEHUE TMOJYUEHHBIX Pe3ylbTaTOB U (POpMyIHpOBaHUE
BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX NOHSATHI, TEOPU K 3aKOHOB

YMeHue BiaieTh CUCTEMOM OMOIOTHYeCKUX 3HAHUN, KOTOpasi BKITFOYAET: OCHOBOIOJIAraoIIe OUOIOTHIECKIE TEPMUHBI M TOHSATHS
(>KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHW3M, BUJI, TOMYJIAIHS, SKOCHCTEMa, OHOIIEHO3, Orocdepa; MeTabou3M, ToMeocTas, KIeTOUHbBII
UMMYHHUTET, OMOCUHTE3 OeIka, OUOMOIUMEPBI, TUCKPETHOCTh, CAMOPETYIISIHS, CAMOBOCIIPOM3BEICHHE, HACIIEICTBEHHOCTh, N3MEHYH-
BOCTh, DHEPrO3aBUCHMOCTb, POCT U Pa3BUTHE);

ouonorudeckue Teopuu: kinetouHas teopus 1. [lIBanna, M. [lneiinena, P. BupxoBa; KIOHaIbHO-CENEKTUBHOTO UMMYHHUTETA
3 I1. Opmux, N.11. MeununkoBa, XpOMOCOMHas TeOpus HacieacTBeHHOocTH T. MopraHa, 3akoH 3aposplieBoro cxonacrsa K. bapa,
sBoMtoLMOHHAas Teopusi Y. JlapBuHa, CHHTETHYECKas TEOpHsl HSBOJIIOLMHU, Teopusi aHTtpornoreHe3a Y. Jlapeuna; Teopus
6uoreoneHo3a B.H. Cykauépa; yuenue H.l. BaBunoBa o neHTpax MHOrooOpasusi M MPOUCXOKIEHUS KYJIbTYPHBIX PaCTEHUH,
yuenne A.H. CeBepiioBa o myTsX U HaIllpaBJIeHUX 3Bomonuy, yuenue B.1. Bepuanckoro — o Guocdepe);

3aKOHBI (€IMHOOOpa3si MOTOMKOB TEPBOTO TTOKOJICHHSI, PACIICIITICHUs TIPU3HAKOB, HE3aBUCUMOTO HACJIEIOBAHUS TPU3HAKOB
I". MeHnpens; ClielIEeHHOrO Haclel0BaHus IPU3HAKOB U HapylIeHus crerieHus reHoB T. MopraHa; roMoJIOrH4ecKuX psiioB B




Kon
NPoBePSIEMOro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl CPeIHEro
0011ero o6pa3oBaHus

HacyencTBeHHOM m3MmenunBoctu H.M. BaBwmioBa; renernyeckoro paBHoBecusi [[kx. Xapau u B. BaitaOepra; 3apojsimieBoro
cxogacta K. bapa; 6uorenernueckuii 3akon J. ['ekkens, . Mroiepa);

MIPUHIUIIBI (UUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaswia (MmuaEMYyMa FO. JInOuxa, 3K0JI0ruYecKoi MupamMuIbl Yuces, OHOMAacChl U SHEPTHH);

rurote3bl (koarepsarHor A.W. Onapuna, nepsudanoro 0ynpoHa [Ix. Xonneiina, mukpocdep C. Dokca, pubdo3uma T. Uek)

YMeHue pemarh MOUCKOBBIE OMOJIOTUYECKUE 3a/1ayH; BBIABIATH MPUYHMHHO-CIEICTBEHHBIC CBSI3M MEXIY HCCIEIYEMbIMU
OHMOJIOTHYECKUMH OOBEKTaMU, TIPOIIECCAMH U SIBJIICHUSIMU; JIEJIaTh BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHY TTOJTyYCHHBIX PE3YIIbTaTOB;
COCTaBJISATh TEHOTUIIMYECKUE CXEMBbI CKPELLIMBAHUS Ul PA3HBIX TUIIOB HACJIEOBaHMs [IPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMBI
TIepPEHOCa BEIIECTB M YHEPTUU B SKOCUCTEMaX (1IeTIM MUTAHUS, TUIIEBHIC CETH)

YMeHue YCTAaHABJIMBATb B3aMMOCBA3U MCKAY CTPOCHUCM U (1)YHKI_II/IHMI/II OpPraHonzoB, KJICTOK PAa3HBIX TKaHeﬁ, OopraHaMu H
CUCTCMAaMH OpPraHoOB Yy paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, MCXKY JTallaMH obMeHa B€IICCTB, 3TallaMH KJICTOYHOI'O IUKJIa H
JKU3HCHHBIX LUKJIOB OPraHM3MOB; 3TallaMU 3M6pI/IOHaJ'ILHOFO Pa3BUTHA; TCHOTUIIOM U (1)CHOTI/IHOM, (I)CHOTI/IHOM n q)aKTOPaMI/I
Cpe€abl 06I/ITaHI/I$[; mnmponeccaMm SBOJJIIOLUHA; JABVIKYIIUMHU CHUJIAMH aHTPOIOICHE3a; KOMIIOHCHTAMH PA3JIMYHBIX 3KOCHUCTEM U
HpI/ICHOCO6HeHI/I$IMI/I K HUM OpPraHnu3MoOB

YMeHue BhIIENATh CYIIECTBEHHbIE TPU3HAKHU:

CTPOEHUS BUPYCOB, KJIETOK IPOKAPUOT U FYKAPHOT; OJHOKICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, BUJIOB, OMOT€OLIEHO30B,
9KOCUCTEM M OMOC(epbl; CTPOCHHUSI OPraHOB U CUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEIIOBEKA; MPOIIECCOB KUZHEACATEIb-
HOCTH, NpPOTEKAIOIIUX B OpraHu3Max pacTeHUil, *KMBOTHBIX M 4YeJIOBEKa; OMOJIOIMYECKHX IPOLECCOB: OOMEHa BEILECTB
(MeTabonu3M), HHPOPMAIMU U NPEBpAIllEHUs] YIHEPTUH, OpOKEHUsI, aBTOTPOPHOr0 U TeTepOoTPOPHOro TUIOB NMUTaHUsA, POTO-
CHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a, ramMeToreHe3a, SMOpUOreHe3a, MOCTAIMOPHOHAIBLHOTO PA3BUTHS, PA3MHOXKEHUS,
MHIUBUAYAIBHOTO pa3BUTHSI OpraHu3Ma (OHTOTeHe3a), B3auMOJIEHCTBUS T€HOB, FeTepo3uca; JeHCTBUI HCKYCCTBEHHOTO 0TOO0pA,
CTaOMIIN3UPYIOIIETO, JIBUXKYIIETO M pa3pbIBAIOIIEr0 €CTECTBEHHOTO0 OTOOpa; aIoNaTpUYecKOro M CHUMIATPHYECKOTO
BUJI000pa30BaHMUS; BIUSHUS JABMKYILIUX CHUJI 3BOJIOLUU HAa TeHO(OH MOMYJSLIUU; IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie
OOUTaHUs, YepEOBaHUS HAIIPABJICHUN HBOJIOIIMH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHUH B IKOCUCTEMAX

C(i)OpMHpOBaHHOCTI) YMCHHA BBIACIATE CYIHCCTBEHHBIC IIPU3HAKKW BUPYCOB, KIICTOK IMPOKAPHUOT U 3YKAPHUOT, OAHOKJICTOYHBIX
u MHOTOKJIETOYHBIX OpPTaHHU3MOB, BH/IOB, OHMOTeOIeHO30B " HKOCUCTEM;
0CcOOEHHOCTH TIPOIIECCOB OOMEHA BEIIECTB M IPEBPAIICHHS JHEPTUH B KJIETKE, (POTOCHHTE3a, TUTACTHYECKOTO ¥ DHEPTETHIECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a, OTUIOIOTBOPEHUSI, PAa3BUTHUS U PA3MHOKEHUS, MHIUBUAYAIBHOTO PA3BUTHS OpraHU3Ma
(oHTOTEHE3a), 00PHOBI 3a CYIIECTBOBAHKE, ECTECTBEHHOT'0 0TOOPA, BUA000Pa30BaHNUS, IPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie




Kon
NPoBePSIEMOro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl CPeIHEro
0011ero o6pa3oBaHus

oOuTaHUs, BIUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOTIOTCHHBIX M3MEHEHUU B 3KOCHCTEMaX CBOCH MECTHOCTH, KPYroBOPOTa
BEIIECTB U MPEBPAIEHUS SDHEPrUH B Onochepe

YMeHUe HCMOoIb30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U CHMBOJUKY JUIS JIOKa3aTeIhCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYII; B3aUMOCBSI3H OPraHU3MOB U Cpefibl OOUTaHUS; €IMHCTBA YETIOBEUECKHIX
pac; He0OXO0IMMOCTH 3/I0POBOT0 00pa3a KU3HU, COXPAHEHHS Pa3HOOOPa3Hs BUIOB U SKOCUCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS
MIPUPOJIBI M YEIOBEYECTBA

YMeHHe KpUTHYECKH OICHMBATh HH(MOPMAIMIO OHMOJOTWYECKOTO COJIEp)KaHHs, WHTEPIPETHPOBATH ITUYECKUE ACHEKTHI
COBPEMEHHBIX UCCIIEZIOBAaHUI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUH; pacCMaTpUBaTh IN100aIbHbBIE HIKOJIOTHYECKUE TPOOIeMbl
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOHICHUIO K HUM COOCTBEHHYIO IO3UITUIO




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA EI'D 110 BUOJIOI'NN
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bnonornsa xak HayKa. JKuBnIe ccTeMBI U X HN3YUCHUC

11

CoBpemenHast ouosorus — KOMILUIEKCHAS HaykKa. buonorudeckue HAyKH
Y U3y4aeMble UMH MpoOsieMbl. OyHIaMEeHTAIbHbBIC, TPUKIIAAHBIC U TTOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHne Ouosoruu B GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYy4YHOU KapTUHBI Mupa. [Ipodeccun, cBa3anubie ¢ 6uonorueil. 3HaueHue
OHMOJIOTHH B MPAKTUICCKOM JEATSIILHOCTH YEIOBEKA: METUITMHE, CEITHCKOM X031 CTBE, IPOMBIITUICHHOCTH, OXPAHE MTPUPOJIBI

1.2

JKuBble cucTeMbl Kak mpeaMeT uydeHus ouonoruu. CBOWCTBA )KUBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, IUCKPETHOCTD U I[EIOCTHOCTD,
CJIIOKHOCTh M YIMOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIMsA, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE.

YPpOBHM OpraHu3alvu >KUBBIX CUCTEM: MOJIEKYJISPHBIA, KJIETOYHBINA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(Obuoreonenotruyeckuii), ouocdepusiii. IIpomeccsl, mpoucxoasme B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH kHBOro. JKu3Hb Kak ¢dopma
CYILIECTBOBAHUSI MATEPUH

1.3

Mertoab! 6uonornyeckoit Hayku. HabmoieHue, naMepeHue, 5KCIepuMenT, cucTeMaTH3alus, MetaaHainu3. [ToaTtue o 3aBUCMMOI U He3aBUCUMOM
nepemeHHol. [lnanupoBanue skcnepumenta. [locranoBka u nposepka runore3. Hynesas runoresa. [loHsTHe BBIOOpKH U €€ JOCTOBEPHOCTb.
Pazbpoc

B OMOJIOTHYECKUX JaHHBIX. OLEHKa TOCTOBEPHOCTH IMOJIYUYEHHBIX Pe3yJbTaToB. [IpHUMHBI HCKaKEHUS Pe3yJbTaTOB 3KcnepuMeHTa. [lonarue
CTaTUCTUYECKOT'O TECTa

Knerka kak Ouojornyeckas cCucTemMa

2.1

Knerka — cTpykTypHO-(QYHKIIMOHANbHAs €AMHUIA KUBOTO. McTtopust oTkphiTus KieTku. Pabotsl P. I'yka, A. JleBenryka. Kierounas teopus
(T. OBann, M. llneiiaen, P. BupxoB). OcHOBHBIE MTOJIOKEHNS COBPEMEHHOM KIETOYHON TEOPHH.

MeTobl MOJIEKYIISIPHOM U KJIETOUHOM OMOJIOTHU: MUKPOCKOMIHS, XpoMaTorpadus, 31eKTpodopes, METo1 MEUEHBIX aTOMOB, JU(depeHIaIbHoe
LeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KIETKA. Makpo-, MHUKpO- U YJIBTPaMHUKpPOIJIEMEHTHl. Boma u €€ ponb Kak pacTBOPUTENs, pEarcHra, ydacTue B
CTPYKTYPUPOBAHUHU KIIETKH, TeIUIOperyisiyi. MuHepaabHble BENIECTBA KJIETKH, UX Onosorndyeckas posib. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.
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buonorudeckue momumepsl. benku. AMUHOKUCIOTHBIM coctaB OenkoB. CTpykTypbl OenkoBoil monekynbl. [lepBuunas crpykrypa Oenka,
MenTUAHAs CBs3b. BTopuyHas, TpeTWyHas, 4eTBepTUUHAs CTPYKTyphl. JleHarypauus. CpoiictBa OenkoB. Knaccuduxamus OenkoB. buo-
Joruueckue GpyHKIH OEIKOB.

VYrneBoabl. MoHocaxapuabl, AMcCaxapujibl, OJIMrocaxapuabl U mnoiucaxapuabl. OOmMNA IIaH CTPOeHUS U (PU3MKO-XMMHUYECKUE CBOICTBa
yrieBoaoB. bronornyeckue QyHKIMM yriIeBOIOB.

Jlunuael. IM'uapodunsHO-THAPOPOOHEIE CBONCTBA. Knaccudukanus
munuaoB. Tpurmunepu s, GocHOTUIHIBI, BOCKH, CTeporibl. bruonorundeckue GpyHKImy munuaoB. OOme cBOHCTBA ONOIOTHYECKUX MEMOpaH —
TEKy4ecTb, CHOCOOHOCTh K CAaMO3aMbIKaHHUIO, TOIYIPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK u PHK. Ctpoenune nHykienHoBbIX KuCIOT. Hykneorumsr. [Tpuanmn komrmiementapHoctu. [lpaBuno Yapradda.
Crpykrypa JHK — nBoitnas cnupans. Mectonaxoxaenue u 6uonoruueckue Gpynkuuu JIHK. Buast PHK. @ynknun PHK B kiertke.

Crpoenue Moisiekynbl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonornyeckue ¢pynkinuu AT®. BoccTtanoBieHHbIE TEPEHOCUUKH, X
¢byukun B kinerke. CexkBenuposanue J[HK.

CtpykTypHast OMOJIOTHS: OMOXUMHUYECKHE U OMO(DM3MIECKHUE UCCIICIOBAHMS COCTaBa M MMPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJICKYJT

2.3

Tumnsl KJIETOK: SyKapHOTHYECKas U MpokaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE 00pa30BaHUs KJIETKH.

Crpoenne mpokapuoTHyeckoi kieTku. Kierounas crenka Oakrtepuii m apxeil. OCOOCHHOCTH CTPOCHHUsI TeTepoTpodHOl m aBTOTpOdHON
MIPOKAPUOTUYECKHUX KJIETOK. MeCTO U pojib MPOKApHOT B OMOIIEHO3aX.

Crpoenue ¥ (QyHKIIMOHHUPOBAHHME DJYKAPUOTHUECKOM KieTku. [lnmazmaruueckass memOpana (turazmanemma). CTpyKTypa IUTa3MaTH4YECKON
MeMOpaHbl. TpaHCIIOPT BeIIeCTB uepe3 Mia3MaTudecKyro MeMOpany: naccuBHbIi (Auddy3us, obneruéunas auddysus), akTHBHBIN (TEPBUYHBIN
Y BTOPUYHBIN akTUBHBIN TpaHcnopt). [lonynponuniaemocts MeMOpanbl. PaboTta HaTpuii-kanueBoro Hacoca. JHIOUMTO3: MUHOLUTO3, (ParouTo3.
Ox3ouuTo3. Kinerounas crenka. CTpykTypa 1 QyHKIUHN KJIETOYHON CTEHKU pacTeHUM, rpuOoB.

Huronmnazma. Ilutozoms. Ilutockener. JIBwkenwe uuroriazMel. OpradHounbl KiIeTku. OgHOMEMOpaHHBIE OPraHOWIBI  KJIETKH:
sHomnazmaTrueckas cetb (OIIC), ammapaTt ['omabaxku, JTU30COMBI, UX CTpoeHHE M (PyHKLIMHU. B3aumocBsi3b 0HOMEMOpPaHHBIX OPraHOMIOB
kieTku. CTpoeHue TpaHylIsipHOTO peTukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. ['nmanmkuii (arpanyispHBI)
sHI0MIa3MaTHYeCKuil peTukyinyM. CekperopHas GyHKIus annapara ['oabaxu. TpancnopT BeniecTB B KieTKe. Bakyonu pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUH, TIACTUIBL.

CrpoeHrne W (QYHKIMM MUTOXOHApPUN U miacTul. llepBuuHble, BTOPUYHBIE U CIIOKHBIE IUIACTHABI (OTOCHHTE3UPYIOLUIUX SYKapuOT.
X10pOMmIacThl, XpOMOILIACTBI, IEMKOIIACTBI BBICIIUX PACTEHHM.

HememOpannbie opranousl kiaeTku CtpoeHue W GyHKIIMA HEMEMOpPAaHHBIX OPraHOWIOB KJIeTKH. Prubocombl. MukpoduiameHnTsl. MblieuHbie
KJIeTkd. Mukporpyoouku. Knerounstit neHtp. CTpoeHue 1 IBHKEHHUE )KTYTHKOB M pecHHYeK. MUKpOTPYOOUKH IIUTOILIa3MBbL. LleHTpHOIIb.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIUla3Ma, SIIPBIIIKHU, UX CTpoeHHe W (QyHKUuU. SnepHbiil OenkoBblid MaTpukc. IIpocTpancTBeHHOE
pacrioyio’keHre XpoMOcoM B MHTep(a3HOM sijipe. benku xpomaTrnHa — THCTOHBI.

Krnerounsie Bkintouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PaCTUTENBHOM, JKUBOTHON, TPUOHOI)
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2.4

AccuMUIISIIMS U JUCCUMUIISIINSA — JIB€ CTOPOHBI MeTabon3Ma. Turnbsl 0OMeHa BelecTB: aBTOTPO(HBIN 1 reTepoTpodHBIN. YYacTHe KUCI0poia B
OOMEHHBIX Tpoleccax. DHepreTnuyeckoe odecrneyenne kieTku: npespamieHne AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBINA XapakTep
peakiui KieToyHoro merabonusma. GepMeHThI, UX CTPOEHUE, CBOMCTBA M MexaHMU3M JeiicTBusd. Kopepmentsl. OTianuus (GepMeHTOB OT He-
OpPTraHUYECKUX KaTaJu3aTopoB. benku-akTUBATOPHI M OCNKH-WHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLUUN OT Pa3sTUYHBIX
(hakTOpOB.

[lepBUYHBII CHHTE3 OpraHUYECKHX BelecTB B KieTke. Dorocunres. Posb xmoporactos B mpouecce potocunTe3a. CBeToBas U TEMHOBas (asbl.
ITponykTuBHOCTH poTOCHUHTE3A. BinsiHue pa3nuuHbIx GakTOpoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTpHU(UIUpYIOIUE OaKTepuu, xelne300aKTepuu, cepoOaKTepHH, BOJIOPOTHBIC
OakTepuy. 3HaUEHHUE XEMOCHHTE3a.

AHaspoOHbie opranu3Mbl. Bunbl Opokenus. [TpomykTel OpokeHHS M MX HCHOJb30BAaHUE YEIOBEKOM. AHa’3pOOHBIE MUKPOOPTAaHU3MBI KakK
00BEKTHI OMOTEXHOJIOTUH U BO30yAUTENH OOJIE3HEH.

AnpoOHBIE OpraHU3MBL. DTarbl SHepreTudeckoro oomena. [logroroButensHbiil aTan. [MuKoIN3 — 6ECKUCIOPOIHOE PACIEIUIEHUE TITIOKO3HI.
buonoruyeckoe okuciaeHHE, WIK KIETOYHOE JbIXxaHue. Poib MUTOXOHAPHI B polieccax OMOJIOrH4ecKoro okuciaeHus. Llukianueckue peakuuH.
OxucnurensHoe pochoprmmpoBanue. [IpernmyniecTBa a3poOHOT0 TyTH 0OMEHA BEIIECTB Mepe1 aHadPOOHBIM. DP(HEKTUBHOCTH YHEPTECTHUECKOTO
oOMeHa

2.5

Peakiun matpuuHoro cuntesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIMAX MAaTPUYHOTO CHHTe3a. Peann3anus HacneACTBEHHOW UH(OpMAIUH.
I'enetnueckuii kox, ero cBoWcrBa. TpaHckpunuus — Marpuussld cuHTe3 PHK. IlpuHnumne! TpaHCcKpunuuu: KOMIIEMEHTApHOCT,
aHTUIIAPAIIENBHOCTh, ACUMMETPUUHOCTh. TpaHcianus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTe3e Oenka. YciaoBus OnocuHTesa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3e Oerka.

OpraHu3anus TeHOMa y NMPOKAPHOT M 3yKApHOT. Perymnsius akTHBHOCTU T€HOB Yy mpokapuot. I'mnoresa omepona (®. JKako6, K. Mano).
Perynsus oOMeHHBIX nporieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HekseTouHble (POPMBI JKU3HU U 00JIUTraTHbIE Mapa3uTsl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.
Bupychbie 3a001eBanus yenoBeka, KUBOTHbIX, pacreHuid. CIINI, COVID-19, counanbHble 1 MEIUIUHCKHE TIPOOIEMBI

2.6

Knerounslii iuki, ero nepuosl u perymsauus. Matepdaza u Muto3. OCOOEHHOCTH MPOLIECCOB, MpoTeKatouux B uHTepdase. [loaroroska kieTku
K nenenuto. [Ipecunrernyeckuii (MOCTMUTOTHYECKHI ), CHHTETUYECKUHN U OCTCUHTETUYECKUH (MTPEMUTOTHYECKHI) TepHobl HHTEp(Da3hl.
Matpuunslii  cunres JIHK — pemnukanusa. [lpunnunsr perumkamuu  JIHK:  koMIUIEMEHTapHOCTb, IOJYKOHCEPBAaTUBHBIM CUHTES,
a"HTUnapauienbHocTs. Mexanusm permukanuu JHK. Xpomocomel. Ctpoenue xpomocom. Texomeps! 1 Tenomepasza. XpoMOCOMHBIN HabOp KieT-
KM — KapuoOTHIL. JIMIIJIOMAHBIN U ratuionIHbINH Habopsl XpoMocoM. ['omosoruusbie XpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jenenne knerkn — Muto3. CTaauu MHUTO3a M MPOMCXOJALIME B HUX Iporecchl. Tunel mutoza. KaprokuHe3 m nutokuHes. buosorndeckoe
3Ha4eHHEe MHUTO3a. Perynsuus MUTOTHYECKOTO IUKIIa KIeTkH. [Iporpammupyemas kiieTouHas ruGesnb — aromnros.

@yHKIMOHATbHAS TEHOMMKA

Opranusm Kak OMooruyecKas cucTemMa
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3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.

DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrionioe (BKIII0Yas BEreTaTUBHOE) U T0J10Boe. Buibl 6ecrooro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIISIIHS,
¢bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. I[lomoBbie kieTku, win rameTbl. Meio3. Cragum Meiioza. IloBenenue xpomocom B Meio3e. KpoccuHrosep.
buonornueckuii cMbICa MENH03a U IIOJIOBOIO Iporecca. Melo3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3zaponpieBoe pazsutue. ['amerorenes y >kuBoTHBIX. [lomoBeie kene3pl. OOpa3oBaHHe U pa3BUTHE MOJOBBIX KJeTOK. CrepMaroreHes u
ooreHe3. CtpoeHue NOJOBBIX KJIETOK. OIJIOJOTBOPEHHE U SMOPHUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHHUS: HAPY’KHOE,
BHyTpeHHee. [lapreHorenes.

NunuBuayansHOE pa3BuTHE OpraHu3MoB (oHTOreHe3). Ctaauu SMOpHOreHesa KUBOTHBIX (Ha mpumepe Jsrykn). Apobnenue. Tumbl qpobieHust.
OcobeHHoCTH APOOICHUS MIIEKOMUTAIONMUX. 3apObIIIEBbIE JTUCTKH (TacTpysiiys). 3aKiagka OpraHoB U TKaHEH M3 3apOJbIIIEBBIX JIUCTKOB.
B3auMHoe BnusiHHE yacTell pa3BUBAIOILEIrOCs 3apojblilia (3MOpHOHANbHAs MHAYKLMS). 3aKiaJKa IUJIaHa CTPOEHUs KUBOTHOTO KaK pe3yJbTar
HepapXUUeCKUX B3aMOACUCTBHUI reHOB. BinsHue Ha SMOprHOHATBFHOE pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPE/IbI.

Poct u pa3Buthe xxuBoTHBIX. [locTamOpruonansHblil iepuoa. [Ipsmoe u Henpsimoe pasButue. PazBurue ¢ Mmeramopdo3oM y 6eCrio3BOHOYHBIX U
[M03BOHOYHBIX JKUBOTHBIX. bronornyeckoe 3HaueHue NpsiMoro U HEMpsIMOTO pa3BUTHS, UX PACPOCTPaHEHUE B pUpoe. TUIbI pocTa )KUBOTHBIX.
@DaKTOpbI PETyJSAINHA POCTA )KUBOTHBIX U 4YenoBeka. CTaauy MOCTIMOPHMOHAIBHOTO Pa3BUTHS y )KUBOTHBIX U 4elloBeka. [lepnossl oHTOreHEe3a
4eJI0BEKA.

Pasmuoxenue u pa3Butue pacteHuil. 'ametodur u cnopodur. Meiio3 B )KU3HEHHOM IMKiIe pacTeHHil. OOpa3zoBaHue COp B IIpoLecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOPEHNE U Pa3BUTHE PACTUTENBHBIX OPraHM3MOB. /[BOIHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUM.
OO6pazoBaHue 1 pa3BUTHE ceMeHH. MexaHU3Mbl PEryJIsliiyd OHTOT€HEe3a Y paCTeHUI U JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTHUS I'CHCTHKU KaK HAyKH. OcHOBHBIC T€HETHYECKHE ITOHITHS 1 CUMBOJIEL. [ 'OMOJIOrnYHbBIE XPOMOCOMBI, AJJICJIbHBIC
I'CHBI, aJIbTCPHATUBHLIC MPU3HAKHU, I[OMI/IH&HTHI:Iﬁ u pCHGCCI/IBHHﬁ IIpU3HAaK, rOMO3Urora, rer¢po3nurora, 4ucrasa JIUHUA, FI/I6pI/II[BI, TCHOTHII,
(I)GHOTI/IH. OcHoBHbBIC MCTOJAbI TCHCTUKM FPI6pI/II[OJIOFI/I“IeCKHI>'I, HHTOHOFHQCCKHﬁ, MOJ'IGI(y.]'ISIpHO'FeHeTI/I‘-ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpeuuBanue. [lepblil 3akoH MeHenst — 3akoH eauHooOpa3us THOpUI0B NepBOro mokosieHus. [IpaBuino 1oMuHMpPOBaHUS.
Bropoii 3akon MeHJiens — 3aKOH paclieryIeHns: Npu3HakoB. LluTonornyeckne OCHOBBI MOHOTHOPUAHOIO CKpeIlMBaHUs. ['mnore3a 4ucCTOTHI
ramer.

AHanuzupyrolee ckpernuBanue. [I[poMexyTouHbli XapakTep Haciaen0BaHus. Pacierienre Npu3HakoB IpYU HENOJIHOM JOMHUHUPOBAHHH.
JurubpugHoe ckpemmBaHue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HAcJIeIOBaHUsS TMpuU3HAKoB. lluTomornyeckne OCHOBBI
JUTUOPUIHOTO CKPEIMBAHUSL.

CuerieHHoe HacienoBaHue mnpuszHakoB. PaGorsl T. Moprana. CremyieHHOe HAcjelI0BaHUWE T'€HOB, HapyIIEHHE CLEMJICHUS MEXIy T'€HaMHu.
XpoMOCOMHast TEOPUS HACIEACTBEHHOCTH.

I'eneTuka rosza. XPpOMOCOMHBIN MEXaHU3M OIIPEACIICHUS oJja. AyTOCOMBI
U II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHsI 1ojl. I'eHeTnueckas CTpyKTypa IOJIOBBIX XpomocoM. HacinenoBanue npu3HaKoB,
CHEIUJIEHHBIX C TOJIOM.
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I'enoTun xak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE IEMCTBHE reHa. MHOKECTBEHHBIN ajuien3M. BzanmoneicTBre HeauienbHbIX
reHoB. KommieMenrapHocts. Jnuctas. [lomumepus

3.4

BzaumoneiicTBue reHoTHIIA M cpesibl P opMupoBaHuy heHoTrna. Fi3MeHunBOCTb pru3HaKkoB. KauecTBEHHBIE M KOJIMYECTBEHHBIC IPU3HAKU. BHbI
M3MEHYMBOCTH: HEHACTIEICTBEHHAs U HACJIEICTBEHHAS.

MopaudukanoHHas BI3MEHUYMBOCTh. PoJib cpebl B (pOpMUPOBAHUT MOIU(PHUKAIIMOHHON M3MeHUMBOCTH. HopMa peakumy npusHaka. BapuanoHHbIiH
psin v BapuaronHas kpusas (B. Moranncen). CBoiicTBa MOIU(pUKAITMOHHOW W3MEHUYUBOCTH.

I'eHoTHNIYECKast HI3MEHYMBOCTH. CBOMCTBA FEHOTHITMIECKON M3MEHYMBOCTH. BUIbI TeHOTUITMYECKOI H3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.
KomOunaruBHas u3MeHYHBOCTh. Melo03 U MOJIOBOM MPOIecC — OCHOBAa KOMOMHATHMBHOM M3MEHYMBOCTH. Poib KOMOMHATHBHON M3MEHYMBOCTU B
CO3/IaHMY TeHETUYIECKOT0 Pa3HOOOpasys B Mpe/Ieax OAHOTO BU/A.

MyranunoHHas W3MEHYMBOCTb. Buzpl MyTanuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE M MHAYLIMPOBAaHHbIE MyTauuW. SnepHele U
LUTOIIa3MaTuueckue Myrary. CoMaTu4ecKue 1 MosIoBble MyTaluuy. [ [puunHbl BOSHUKHOBEHHSI MyTaliuidi. MyTareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOI'O Ipolecca. 3aKOH IOMOJIOTMYECKUX DPsIOB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBunoB). Buesnepnas
M3MEHYUBOCTb U HACJIEICTBEHHOCTh

3.5

Kapuotun uenoseka. MexayHapoaHasi mporpaMma UCCIIEIOBAHUS T€HOMA YeJIOBEKa. MeTOIbl U3yUeHUs TEHETUKH YEJI0OBEKA: T€HEATOTMYECKHU,
OJIM3HELIOBBIN, IUTOrC€HETUYECKUH, MOMYNISIIMOHHO-CTATUCTUYECKUA, MOJEKYyIspHO-TeHeTndeckuil. COBpEeMEHHOE OMpeeIeHHe TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHHUE, T€HOTUIHPOBaHKWE, B ToM yucie ¢ momoripio [TI[P-ananuza. HacnenctBennbie 3a00jeBaHUs YeslOBEKa.
I'enHble ¥ XpOMOCOMHBIE OOJIE3HH YenoBeka. bone3HM ¢ HACIeNCTBEHHOH MpenpacrnoiioKeHHOCThIO. 3HaYeHHE MEAUIMHCKOW TeHETHKU B
MIPEIOTBPAILICHUH U JICYSHUU TeHeTUYeCKHX 3abosieBanuil yenoBeka. CTBOJNIOBbIC KIETKH

3.6

JlomecTukaluss ¥ celeKius. 3apokJIeHHe CeleKIuu U JoMmecTukarmu. Yuenue H.M. BaBunoBa o meHTpax MPOUCXOKACHUS U MHOT00Opasus
KYJBTYPHBIX pacTeHui. PoJib CeNeKIum B CO3IaHUM COPTOB PACTEHHUM U MOPOJT KUBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH TOMOJIOTHYECKHX PSIJIOB B
HacleIcTBeHHOM n3MeHunBocty H.M. BaBuioBa, ero 3HaueHue Jiist CENEeKIMOHHON paboThI.

Meroap! cenekimoHHOW paboThl. MICKyCCTBEHHBIN OTOOp: MacCOBBI M WHIWBHIYAJIbHBIA. DTarbl KOMOMHAIIMOHHOW cenekuuu. Vcrbitanue
MIPOU3BOJUTENEH TIO MOTOMCTBY. OTOOpP MO TEHOTHITY C MOMOIIBIO0 OIEHKH (PEHOTUIIA TTIOTOMCTBA U OTOOp MO T€HOTUIY C OMOIIBIO aHaTH3a
JHK.

HckyccTBEeHHBIN MyTareHes Kak MeTOJ] CEJIEKIIMOHHOM paboThl. PaananinoHHbINA 1 XUMHUYECKUI MyTareHe3 Kak ICTOYHUK MYTaIi y KyJIbTYPHBIX
dhopm oprann3mMoB. Vcrnonb30BaHNE TEHOMHOTO PEIAaKTHPOBAaHUS U METOA0B pekoMOnHaHTHBIX JIHK 11st momydeHus ucxomuoro matepuana s
CEJIEKIIUU.

[Tomy4yenue nommruionioB. BHyTpuBHI0Bast ruOpuau3anus. bim3kopoacTBeHHOE CKpelBanye, Wi HHOpuauHT. HeponcTBeHHOE CKpeluBaHue, I
ayTOpuauHr. ['erepo3uc u ero npuduHbl. Vcronp3oBanue retepo3uca B cenekuun. Ornanénnas ruopumusaiust. [Ipeononenre Oectuionust MEKBUIOBBIX
rrOpuA0B. JIOCTHIKEHUS CENIEKITNH PACTEHUIN 1 )KUBOTHBIX

3.7

OOBEKTBI, HCHOJIb3yeMble B OMOTEXHOJOIMH, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYpPbl, MUKPOOPTAHH3MbI, UX XapaKTepHCTHKA. TpaauiiMoHHAs
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOJIyueHHe KHUCIOMOJIOYHBIX NPOAYKTOB, BHHOAenue. MukpoOuosornueckuii cuHTe3. OOBEKTHI
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MHUKPOOHOJIOTUYECKUX TeXHOJOrui. [Ipom3BoACTBO Oenka, aMHHOKHCIOT M BHTAaMHHOB. VICKyCCTBEHHOE OILIOAOTBOpEHHE. PeKoHCTpyKuus
SWLEKIIETOK ¥ KIIOHUPOBAHUE JKUBOTHBIX. METO | TPaHCIUIAHTALMHU SAAEP KIECTOK.

XpoMOCOMHasl U TeHHasi HHKeHepusl. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTpyupoBaHue pekomOonHanTHeIX JIHK. JlocTi)keHNs U IepCIeKTUBBI
XPOMOCOMHOM Y '€ HHON MHXEeHepUH. MeIuIMHCKUe OMOTeXHOIOrnu. Mcnoap30BaHUEe CTBOJIOBBIX KJIETOK

CucreMa 1 MHOT0OOpa3ye OpraHuIecKoro Mupa

4.1

buonorunueckoe pazHooOpasue opranuzMoB. CoBpeMeHHas cucTeMa opranndeckoro mupa. Ilpunnuns! kinaccudukanyuu oprannzmoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M JKU3HEIESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TI'PUOBI, OAHOKJIETOUHBIE
BOJIOPOCIH, Apyrue npotucthl. KosoHnaibHble opraHu3Mbl. [|BUkKeHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUAHOE, KIYTUKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOYHBIX OpraHu3MOB. Pa3apaxuMocTh y OTHOKJIETOYHBIX OpraHn3MoB. Takcucsl

4.2

MHorokseroynsle pacteHus. B3anMOCBs3b 4acTedd MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOI'O
opranuzMa. OpraHusM Kak eAMHOe Lenoe. TkaHu pacTeHuil. TUIbl pacTUTENbHBIX TKaHEH: oOpa3oBaTresbHasi, MOKPOBHAs, MPOBOASIIAs,
OCHOBHas1, MexaHn4deckas. OCOOCHHOCTH CTPOCHUs, PYHKIMI U PacIioIOKEHHsI TKaHEH B OpraHax pacTeHHH

4.3

BereratuBHbIe M IeHEpaTUBHBIE OpraHbl pacTeHMU. DyHKIMM OpPraHoB U cucreM opraHoB. Kapkac pacrenuil. [[BukeHHEe MHOTOKJIETOYHBIX
pacTeHuii: Tponu3Mbl U HacTHH. [lorionenre Bo/Ibl, yrIIEKUCIOTo ra3a 1 MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. [Ipixanue pacrenuit. Juddysus
ra3oB 4yepe3 MOBEPXHOCTb KJIETKH. TpaHCHOpPTHBIE CUCTEMBI pacTeHUil. BblieneHune y pacTeHHMH. 3aliuTa y MHOTOKJIETOUYHBIX pPacTEHUM.
Kytukyna. Cpencta nacCUBHOM U XMMHUYECKOM 3a1IUThl. DUTOHIINIBI.

Pa3apaykuMOCTh U peryiisiius y Opranu3sMoB. Pa3ipaxuMoCTh U peryiisiliis Y MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BellecTBa U UX 3HAYCHUE

4.5

MHOroKJIEeTOYHBIE KUBOTHBIE. B3aMMOCBS3b 4aCTEl MHOTOKJIETOYHOIO OpPraHu3Ma. TKaHM, OpraHbl U CHCTEMBI OPTaHOB MHOTI'OKJIETOYHOTO
opranusma. OpraHusM Kak eauHoe uenoe. ['omeoctas. TkaHM JKMBOTHBIX M 4YEJOBEKA. THUIBI JKMBOTHBIX TKAHEH: ANMTEIUANIbHASA,
COEJIMHUTEIIbHAS, MbllIIeuHas, HepBHAast. OCOOEHHOCTH CTpOeHUsl, QYHKIIMHM U pacroiIoKeHHUs] TKaHeH B opraHax *KMBOTHBIX U YEJIOBEKa

4.6

Opranbel ¥ CHCTEMbI OPraHOB XUBOTHbIX. DYHKIIMM OpPraHoB M cucteM opraHoB. Omopa Tena opraHu3moB. CKeneThl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblIll 1 BHyTpeHHMI cKeneT. CTpOEHUE U TUIIBI COEAMHEHUS KOCTEM.

JIBrKeHNEe MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanue kMBOTHBIX. [InTaHME 1MO3BOHOYHBIX KMBOTHBIX. /[pIXaHne KMBOTHBIX. KOKHOE JbIXaHHE.
XKabepHoe u 1€royHoe IpIXaHue.

JIpIXaHHEe MO3BOHOYHBIX )KMBOTHBIX. DBOJIFOLIMOHHOE YCIIO)KHEHNE CTPOEHUS JIETKMX TO3BOHOYHBIX )KMBOTHBIX. /IpIXaTenpHas cucTeMa 4ejloBeKa.
Mexanusm BEHTWISALIUU JETKHUX y IITHULL u MJIEKOITUTAOIIHX. Tpancnopr BEIIECTB
y Opranu3MoB. TpaHCIOPT BEIIECTB y )KMBOTHBIX. KpoBeHOCHAs1 cucTema U €€ opransl. KpoBeHOCHas cuCTEMa O3BOHOYHBIX )KMBOTHBIX. Kpyru
KpOBOOOpAIIEHUs. DBOJIOIMOHHBIE YCIOXHEHUS CTPOEHHUS KPOBEHOCHOH CHCTEMbI MO3BOHOUHBIX XMBOTHBIX. BbIJeneHne y OpraHu3MoB.
Boigenenue y xuBoTHbIX. COKpaTUTeNbHbIE Bakyoid. Opranbl BeiaesneHns. CBs3b MOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIACIUTEIBHON CUCTEMAMH.
Briaenenue y 103BOHOYHBIX JKUBOTHBIX. 3aIllUTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI ¥ MX IPOM3BOJHBIE.

PasgpaxxuMocTe M perymsinus y opraHu3mMoB. Pa3ipakMMOCTh y OJHOKJIETOYHBIX OPraHM3MOB. Takcucel. PaznpaxumocTs W perymsnus y
MHOT'OKJIETOYHBIX PaCTE€HUI. POCTOBBIE BENIECTBA U UX 3HAYCHUE.
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HepBHas cucrema u peduieKTOpHas pETysius Y MHOTOKIETOYHBIX KUBOTHBIX. HepBHas cucrema u € OTAelNbl. DBOIIOIMOHHOE YCIIOKHEHUE
CTPOCHUSI HEPBHOW CHCTEMBI Y )KHBOTHBIX.

Pa3paborka airoputmMoB U miporpaMm st 3G GeKTUBHON (YHKIIMOHATHHON aHHOTAIIMA T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METa00JIOMOB
MUKPOOPTIaHU3MOB, PACTEHHIA, YKUBOTHBIX U YCIIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opranbl 1 CUCTEMBI OPTaHOB uenoBeka. OTAeNbl TOJIOBHOIO MO3Tra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pednexkropnas ayra. bezycioBusie u
yCIIOBHBIC peieKchl. ['yMopalibHast peryssius 1 SHIOKPUHHAS CHCTEMA KUBOTHBIX M YeJIOBeKa. JKee3bl SHTOKPHHHON CUCTEMBI U HX TOPMOHBI.
JleiicTBre ropMOHOB. B3anMOCBsI3p HEPBHOW U 3HIOKPUHHOM cucTeM. [ unotanamo-runodusapHas cucrema. Peduiekc u pediexropHas ayra.
besyciioBHBIE U yCTIOBHBIE peIICKCHI

5.2

3amura opranu3ma ot OonesHeil. IMmyHHas cucrema vesioBeka. KieTouHbl ¥ ryMOpajabHbIH UMMYHUTET. Bposxn€HHBIN, NpuoOpeTEéHHbIHN
cnenn(puyeckuii UMMYHUTET. Teopus KIIoOHaIbHO-cenekTHBHOrO nmMmmyHuTera (I1.Opmux, @.M.bepner, C.Tonerasa). BocianurenbHble OTBETHI
opranu3MoB. Poiib BpO:kIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1eBaHUN

5.3

KpoBenocHas cucrema u e€ opransl. Cep/ie, KpOBEHOCHBIE COCYABI B KpoBb. Kpyru kpoBooOpamenus. Pabora cepaia u e€ perynsus

5.4

Jbixanue yenoBeka. Juddysust razoB yepe3 MOBEpXHOCTh KIETKHU. JlpIxaTenpHas cucreMa ueioBeka. /[pixaTenbHas MOBEpXHOCTh. Perynsnus
nbIxaHus. [[prxaTenpHbie 00bEMBI

5.5

[InmeBaputenbHass cucreMa 4enoBeka. OTHENbl NUIIEBAPUTENBHOrO TpakTa. [IumeBapurenpHble kene3pl. BHyTpumonoctHoe H
BHYTPHKJIETOYHOE TUIIEBAPEHUE

5.6

[ToxpoBbl u ux npousBoaHbsie. Opranbl BeiaeneHus. [louku. Crpoenue u QpyHKIHOHMpOBaHUE HePpoHa. DUIbTpalus, cEKpelus U 00paTHOe
BCAChIBaHME KaK MEXaHMU3MbI paOOThI OpraHoB BbleneHus. OOpa3oBaHUe MOYH Y YellOBeKa

5.7

Z[BI/I)KGHI/IC YyeJIoBeKa: MBIIIeUHas cuctema. CKeleTHEBIC MBIIIIBI 1 KX pa60Ta. CTpOGHI/Ie Y TUIIBI COSANHEHUS KOCTeM

TeOpI/I}I ABOJIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

6.1

OpomonronHas teopust Y. Jlapsuna. [Ipeanocsiki BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U HayuyHas aestenabHocTh Y. JlapBuHa.

I[BI/I)KyHII/Ie CHUJIbI 3BOJIIOIIMHU BUIOOB I1I0 4. HapBI/IHy (BI:ICOKaSI HHTCHCHUBHOCTb Pa3MHOXCHHA OPTraHHU3MOB, HACJICACTBCHHAA WM3MCHYHBOCTD,
00opn0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuareTnueckor Teopuu sBomtonuu (CTI). HelitpanpHas Teopus sBomtonnu. CoBpeMeHHast SBOJIOIMOHHAST OMOJIOTHI. 3HAUYCHUE
ABOJIIOIIMOHHON TeOprHr B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUPA

6.2

[Momynsnus Kak >JIeMeHTapHas eIuHHIA 3BOTIOIUUA. COBpEMEHHBIE METO/IbI OIIEHKH I€HETHUYECKOT0 pa3sHOOoOpa3usi U CTPYKTYpPbI MOMYIISALUHA.
N3menenne reHo(oH1a MOMYIISIIIMY KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE sIBJIEHHE. 3aKOH reHeTndyeckoro pasHosecus Jx. Xapau, B. BaiinGepra.
OneMeHTapHbIe (aKTOPHI (ABUXKYIIME CUIIBI) S3BOJIOLMU. MyTannoHHbIi nporecc. KomOnHaTuBHas n3aMeHYMBOCTb. [peiid reHoB — cirydaiiHble
HEHAIpaBJIeHHbIE M3MEHEHUs 4acTOT ajuieneil B momynsuusax. O¢dekt ocHoBarens. Murpauuu. M3onduus nomymsiuuii: reorpaduyueckast
(mpocTpaHCTBeHHas1), OMooruyeckast (pernpoayKTUBHAS).
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EcrecTBeHHBII 0TOOp — HAMPaBIAIOMUN (GaKTOp IBOTIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpa: ABWKYIIUN, CTAOMIN3UPYIOIINH, pa3pbIBAOIINi
(mu3pyntuBHBIN). [TooBoi oTOOD.

[TprucnocoOIeHHOCTh OPraHM3MOB KaK pPE3yJbTaT MUKPOIBOJIOUMH. BO3HHKHOBEHHME NPUCIOCOONIEHUH Yy OpraHu3MoB. ApoMop(ho3bl U
uanoanantauuu. [Ipumeps! npucnocobaeHuit y opranu3mMoB. OTHOCUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpasoBanue kak pe3yiabTaT MUKPOAIBOIIONHH. M30imsius — kitoueBoit aktop BupooOpazoBanus. [Tytu
M CTIocoOBI BUI000pa30BaHUs: ajuionaTpuieckoe (reorpadudeckoe), CUMIIATPUUIECKOe (IKOJOTUYECKOE), KMTHOBEHHOE (TIOTUTLIIONIU3AITHS,
rubpuamzaiys). JJIuTenbHOCTh BOTIONMOHHBIX MTPOIIECCOB.

Mexanuzmbl (opMUPOBaHHS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Poitb 3BOIOIIMOHHOI OMOIOTHH B pa3paboTKe HAYYHBIX METOI0B COXpaHEHUsI OMopazHo00pasusi. MUKPOIBOIIIOLHUS M KOABOIIOIHS TAPA3UTOB U
UX X035eB. MexaHu3Mbl OPMUPOBAHUS YCTONUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEei

6.3

Mertoabl u3ydeHuss Makpo3Bomonuu. laneoHTonornueckue MeToabl u3ydeHus 3Bomonuu. [lepexomnbie GopMbl U GUIIOTEHETUYECKHE PSIIABI
OpPraHu3MOB.

Buoreorpaduyeckne meToas! u3yueHus sBostonnu. CpaBHeHue (GIopsl U GpayHbl MAaTEPUKOB B OCTPOBOB. broreorpaduueckue obiaactu 3eMin.
Bunpl-sHIEMUKH U PETUKTHI.

3M6pI/IOJIOI‘I/I‘~I€CKI/IC u CpaBHI/ITeJII)HO-MOp(bOJIOFI/I'-ICCKI/IC MCTOJbl M3YUCHUA SBOJIIOLMUH. I'eneTnueckne MexXaHU3MBI 3BOJIIOIIMM OHTOI'CHE3a U
MOSIBJICHUSI DBOJIIOLMOHHBIX HOBIIECTB. |'OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PynuMeHTapHblE OpraHbl M aTraBU3Mbl. MoJEKysspHO-
T'€HETHUYCCKUC, OMOXHMMHYECKHE U MAaTEMATHUECKHUE MCTOABI U3YYCHHA O3BOJJIOIHHA. T"oMoJIOTHYHEIE TEHEI. COBpeMeHHBIS MCTOABI MOCTPOCHUA
(UIIOTeHEeTUYECKUX JEPEBBEB.

XpOMOCOMHBIC MyTall1 U 3BOJIOTUA 'CHOMOB.

OO1u11e 3akOHOMEpHOCTH (TpaBuiia) 3BoJrolud. HeoOpatumMocTh 3BoonMU. A anTruBHAs paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUH

6.4

HayuHble rumoTespl MpOMCXOXKIEHUS KU3HU Ha 3emiie. AOHoreHe3 M mnaHcrepmus. JloHaydHble MpPENCTaBICHUS O 3apOXKICHUM >KU3HU
(kpearonu3M). ['MmoTe3a MOCTOSIHHOTO caMoO3apoXkKJIeHMs XKU3HU U e€ omposepxkeHue onbitamu ®@. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Tanbl HeopraHuyeckod sBoironMu. [ImaHerapHas (reojoruMueckasi) HBOJIOLUS. XUMHUYECKas 3BONOLMSA. AOHMOTEHHBIN CHUHTE3
opranudeckux BemecTB 3 Heopranndeckux. Oneir C. Musiepa u I'. FOpu. O6pa3zoBanne noauMepoB u3 MoHoMepoB. KoariepBatHas rumoresa
A.N. Onapuna, runote3a nepsuyHoro oynsona Jix. Xonaeina, renernyeckas runotesa . Mémnepa. Pu6oszumer (T. Uek) u rumoresza «Mupa
PHK» V. I'unGepra. ®opmupoBanue MmeMOpaH U BOSHUKHOBEHHUE TPOTOKIIETKH.

Hcropus 3emin u Meronsl €€ mzydenus. Mckonaemele oprannueckue octaTku. ['eoxpoHonorust u e€ metoabl. OTHOCUTENbHAS U a0COTIOTHAs
TeOXpOHOJIOrHs. ['€0XpOoHOIOrHYeCcKas IKana: 0HbI, 3Pbl, IEPUOBI, SITOXH.

HauanbHble 3Tanel opraHudeckoil »Bosronuu. [losiBieHrne W BONIIOLUS MEPBBIX KJIETOK. DBOMIOLMSA MeTaboiu3Ma. Bo3HUKHOBEHHE MEepBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepBbIX Ha 3emiie coobmiectB. CTpoMaTonuTsl. [IpokapuoThl U 3YKapuOTHI.
[Tpoucxoxaenue 3ykapuoT (cUMOHMOreHe3). DBONIOIMOHHOE IMPOUCXOXKJICHHE BUPYCOB. [IpomMCX0okIeHHE MHOTOKJIETOUHBIX OpPraHU3MOB.
Bo3HMKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
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OCHOBHBIE ATAITbI 3BOJIIOIMHU BBICIIUX pacTeHuil. OcHOBHBIE apoMop(h 036l pacTeHuil. Beixos pactenuii Ha cymry. [TosiBjIeHrne CHOPOBBIX pacTeHHM
1 3aBoeBaHue UMM cyin. CeMeHHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl 3BOJIONHUU KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3ppIB — MOSIBICHUE
COBpeMEHHBIX THUNOB. IlepBbie XopaoBble kuMBOTHbIE. JKu3HB B BoJe. DBOJIOLUSA NMO3BOHOUYHBIX. Ilponcxoxaenue ampuOuil u pentuini.
[Tpoucxoxaenue miuexonuraromux U nrtull. [IpuHnun ximoyeBoro apomopdosza. OcBoeHrne 6€CrO3BOHOUYHBIMU M TTO3BOHOYHBIMH KUBOTHBIMHU
CyILIH.

Pa3BuTHe xu3HU Ha 3emiie 1O 3paM M NEPUOAAM: apXei, MPOTEepOo30i, Mmaieo30i, Me30301, KaiHo30i. OOmas XxapakTepuCTHKa KIMMaTa |
reoJIorn4eckux rnpoueccoB. [losBneHre 1 paciBeT XapaKTEepHBIX OPraHU3MOB. YTie00pa30oBaHUE: €ro YCIOBUS U BIUSHHUE Ha T'a30BbI COCTaB
aTMoc(epsbl.

MaccoBble BBIMUPAaHHSI — 9KOJIOTMUECKHE KPU3UCHI MPpOoLIoro. IIpuyuHsl U Ci1eCTBUS MAacCOBBIX BoIMUpaHU. COBPEMEHHBIN IKOJIOTMYECKUM
KPHU3HUC, €ro 0COOEHHOCTH

6.5

Pa3nens! v 3anaun antpononorud. Merozs! antponosiorni. CTaHOBIEHHUE IPECTABICHUN O IPOUCXOXKACHUM Yes0BeKa. COBpEMEHHbBIE HayUHBIE
TEOPHH.

CXx0zcTBO 4enoBeKa ¢ )KUBOTHBIMU. CHCTEMATUUYECKOE NIOJIOKEHNE YesloBeKa. CBUIETENIBCTBA CXOICTBA YEI0BEKA C JKUBOTHBIMU: CPAaBHUTEJIBHO-
MOp(OJIOTHYECKUE, IMOPHOIOrHYECKHe, (PU3NOTIOT0-ONOXUMUYECKHE, ToBeieHYeckrne. OTIMYMs YelloBeKa OT KUBOTHBIX. [IpsMoxoxaeHne u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOU CUTHAJIBHON CHUCTEMBI.

JiBuwxymue cuibl ((hakTopsl) aHTpomoreHesa: Ouojormyeckue, couuanbHble. COOTHOIIEHHWE OMOJIOIMYECKMX U COLMAIBHBIX (DaKTOpOB B
aHTPOIIOrCHE3E.

OCHOBHBIE CTaJUU AHTPOIIOTeHe3a. ABCTPAJIONUTEKH — JABYHOTHE MPEIKH Jtojiei. UenoBek yMenblil, MepBbie M3TOTOBIEHUS OPYIUN Tpyaa.
YenoBek NMpsIMOXOASAIIMM M HEpBbIA BbIXOX JtoJel 3a mpenensl Adpuku. YenoBek reiaenboeprckuii — oOImuil npenok HeaHAepTaaTbCKOro
YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBek HeaHJAEPTAIbCKUN KaK BUJ JIFOJEH XOJIOJAHOrO KiIMMara. YermoBek pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKHH 4e0oBeK, 0CBOEHHE KOHTMHEHTOB 32 npeaenamMu AQpUKH.

DBOJIIOIMST  COBPEMEHHOTO 4eNioBeKa. ECTeCTBEHHBI OTOOp B MOMyJIANMSAX dYeloBeKa. MyTallMOHHBIM TPOIECC U  MOJIUMOPHHU3M.
[TonynsAnmoHHbIe BOJIHBL, Ipel reHoB, MUTpaus U «3QPEeKT OCHOBATEN» B MOMYJSALUAX COBPEMEHHOIO YeJIOBEKa.

Yenoseueckue pacsl. [lonsrue o pace. boibine pacel: eBponeoniHas (eBpa3uiickas), aBcTpaio-HerpouiHas (3KBaTOpUaNIbHAs), MOHTOJIOUTHAS
(asmaTcko-aMepHuKaHcKasd). Bpems m myTtu paccerneHMsl 4enoBeKka IO IUIaHeTe. ENMHCTBO yenoBeueckux pac. HaydHas HecOCTOSATENBHOCTH
pacusMma. [IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBHUSM OKpysKaroled cpeabl. BnusHue reorpaduueckoil cpeasl U apeiida reHoB Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU
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7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHU.
Metoasl skonoruu. lloneBbsie HaOMOAEHHS. DKCHEPUMEHTHI B JKOJIOTUU: MPUPOJHBIE W JlabopaTopHble. MojaenupoBaHue B SKOJIOTHH.
MOHHTOPHHT OKPY>KAIOIIEH CPeIbl: TOKATBHBIN, PETHOHAIBLHBIN U TI00aThHBIN

7.2

Okonornyeckue (HakToppl M 3aKOHOMEpHOCTH MX jaedcTBus. Kiaccudukanms skojgormyeckux (akTopoB: aOMOTHUECKHE, OHMOTHYECKHE,
aHTpororeHusle. OOIMe 3aKOHOMEPHOCTH JeicTBUs 3Kojoruyeckux ¢akropos. IlpaBuno munumyma (K. Ilnpenrens, 0. JIubux).
TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue Gaktopbl. CBET Kak 3KoJgoruueckuil gpaxrop. JelcTBIE pa3HbIX Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMUECKUE
TPYIIIBI PACTEHHUH 1 )KUBOTHBIX 10 OTHOILICHHUIO K cBeTY. CHUTrHaNIbHAsS poiib cBeTa. DOTONEepHoOIu3M.

Temneparypa kak skojoruuyeckuil ¢akrop. JledicTBue temmepaTypbl Ha opraHusmbl. [IoWKMIOTEpMHBIE MU TOMOHOTEPMHBIE OPraHU3MBI.
OBpPHUTEPMHBIEC U CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skosnorudeckuil ¢axrtop. [Ipucnocobnenust pacteHuid K mNojyiepXaHuio BojgHoro Oananca. Kiaccudukanus pacteHuil mo
OTHOIIECHUIO K BoJie. [IpucmocobeHus >KUBOTHBIX K H3MEHEHHIO BOJJHOTO PEKHIMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAas, MOYBEHHas, IIyOMHHas IOANOYBEHHAs, BHyTpHOpraHu3sMeHHas. Pu3nko-
XUMHAYECKHE 0COOEHHOCTH cpell OOMTaHusl OpraHu3MoB. [IpucnocoOenust OpraHu3MOB K KH3HH B Pa3HBIX Cpefax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOJWYHbIE PUTMBI. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHHSIM yCIIOBUH JKU3HU.

XKuznennsle Gopmbl opranu3moB. IlonsTHe o >xu3HeHHOU ¢opme. KuzHeHHbIE (QOPMBI pAacTEHUM: AEpeBbs, KYCTApHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKM3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, TEOOHOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHHUS U
o0pasa KU3HH.

buotnueckue ¢pakropsl. Bunbl 0MoTHYECKUX B3aUMOAEHCTBHM: KOHKYPEHLIMS, XUIITHUYECTBO, CUMOMO03 U ero ¢popMel. [lapazutusm, kooneparus,
MyTYyalnu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJeOHu4YecTBO). HeTpoduueckue B3aumoeiicTBus (Tonnueckue, popudeckue, hpadpuueckue).
3HayeHne OMOTHYECKNX B3aUMOJICHCTBUN /IJISl CYIIECTBOBAHUS OPTaHU3MOB B cpezie oOnTanus. [IpuHIMIT KOHKYPEHTHOTO NCKITFOUEHUS

7.3

DKOJOTHYECKHE XapaKTePUCTUKU Monysaiuu. [lomymsiius kak Ononornyeckasi cuctemMa. Poiab HEOTHOPOAHOCTH Cpefibl, (PU3HUECKUX OapbepoB
U 0COOCHHOCTEW OWMOJOTMH BHUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHI mOMyisiuid. OCHOBHBIC IOKA3aTeIu IOMYJISIIHH:
YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHASI U TIOJIOBAsk CTPYKTYpPA, POKIAAEMOCTb, IPUPOCT, TEMII pOCTA, CMEPTHOCTh, MUTPALU.

DKojoruyeckas CTpykrypa nonyssiuu. OleHka YUCICHHOCTH NOoNyaiuu. JJuHaMuKa MOnyJsiquid U €€ peryisanus. bBuoTH4ecKkuil moTeHman
nonyJsauuu. MoJenupoBanue TMHAMHUKY nonynsiud. KpuBbie pocta YuciaeHHOCTH nonyisiiuu. Kpusble BbKMBaHUs. Peryisnus YucieHHOCTH
MOMYJISIIHAIA: poJTh (PAaKTOPOB, 3aBUCAIINX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTHYECKUE CTpaTerun BUIOB (1- u K-ctpaterun).

[TonstTre 00 skonormveckod Huiie Buaa. MecrooOutanue. MHoromepHas Moaens sKonorudeckoil mumu Jx.M. Xarumncona. Pasmepsr
AKOJIOrnYecKoi HUIM. [loTeHnanbHas u peaan3oBaHHAas HUIIN.
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Bun kak cucrema nomynsiuvid. Apeansl BUJIOB. Buabl M X JKU3HEHHBIE CTpAaTerMU. 3aKOHOMEPHOCTU IOBEIEHUS U MUIPALUil >KUBOTHBIX.
buonornyeckre NHBa3UM YyKEPOIHBIX BUIOB

7.4

CoobmectBa opranu3MoB. buoreno3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MamMu B OMOIIEHO3€. DKOCHUCTEMa KaK OTKPBITas CHUCTeMa
(A.Ix. Tencnu). OyHKIMOHANBHBIE OJOKM OpPraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBHI, PeIyleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u ceru. Abuornyeckue 0y0ku 3KocucteM. [1ouBbl W Wbl B 3KOcHcTeMax. KpyroBopoT BelIecTB W MOTOK PHEPTUU B
JKOCHCTEME.

OcHoBHbIE MOKa3aTeNn IKocucTeMbl. bruomacca u npoaykus. DK0JI0rMuecKue MUpaMu/ibl YUcell, 0MoMacchl U SHEPTUH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKUeccud. [lepBUYHBIE W BTOPUYHBIE CYKLIECCMU U HMX MPUYUHBL. AHTPONOTCHHBIE
BO37elcTBUS Ha cykueccuu. KimmmakcHoe coobiiectBo. buopaznooOpasue 1 NojaHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOLIECTB.
[Ipupoansie 3K0cHCTEMbl. AHTPOTIOTEHHBIE YKOCHCTEMBI. ArposKocucTemMa. ArpoueHo3. Paznuuus Mexay aHTPOIOT€HHBIMH U IIPUPOIHBIMU
9KOCUCTEMAaMHU.

YpboakocucreMbl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ['oposackas ¢uopa u payna. CuHaHTponu3aius ropojackoii ¢paynsl. buonoruueckoe
U XO3SHCTBEHHOE 3HAYEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHCTEMAX.

[lepeHoc 3HEpruM M BEIIECTB MEXAY CMEXKHBIMU HKOCHUCTEMAMU. YCTOMYMBOCTH OPraHW3MOB, MOMYJSILIMM M 3KOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO31ECHCTBUN

7.5

buocdepa — obuiennanerapHas 060104ka 3eMiH, TJIe CYLECTBYET WM CylecTBOBasa *ku3Hb. Yuenue B.W. Bepuazackoro o ouochepe. Obnactu
6uocdeps! u e€ coctan. JKupoe BeriectBo 6Mochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Onocdepsl. OcodeHHoCcTH Onochepsl Kak TI00aIbHON SKOCHCTEMBI. J[nHaMuueckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BeliecTB 1 OMOreoXUMHUECKUE LUKIIBI (YriaepoJia, a3oTa). PUTMu4YHOCTS siBeHui B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIIU: TYHpa, XBOMHBIE Jieca, CMEILIaHHbIE U IIUPOKOIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MYCTBIHU, TPOITMYECKHUE JIeca, BEICOKOTOphs. Kilumar, pacTUTENbHBIN 1 dKUBOTHBIH MUP OMOMOB CYILIH.

Ctpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAaIa U OnocepHbIX QYHKIUI

7.6

DKOJIOTHYECKUE KPU3UCHI U MX TPUUHUHBL. Bo3eiicTBre yenoBeka Ha Ouocdepy. 3arps3sHeHue Bo3aymHoM cpebl. OXpaHa Bo3nyxa. 3arpsi3HEHHE
BOAHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Paszpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kinumara.

AHTpPONIOr€HHOE BO3JICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE PUHIIUIIBI OXPAHbI
npupojsl. Kpacusie kauru. Oco6o oxpansemsie npupoansie reppuropun (OOIIT). borannueckue caapl M 300JI0THYECKHE TApKU.

OcCHOBHbIE MPUHLUIIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEUECTBA U MPHUPObL. PalioHanbHOE IPpUPOIONOIb30BaHUE U COXpAaHEHHE OMOIOTUYECKOTO
pazHooOpa3ust 3eMiau







