PABOYAS TIPOI'PAMMA

yueOHoro npeamera «buosiorusi. Yriy0JeHHbIN YPOBEHb»
st ooyuaroruxcs 10 -11 knaccos



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosnorusi kak Hayka

CoBpeMmeHHast 61osIorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3Butus 6uosnoruu. buosornueckue Hayku ¥ U3ydyaeMble MU ITPOOJIEMBI.
®dyHaaMeHTalbHbIE, IPUKJIAIHBIE U IOUCKOBbIE HAYUYHbIE UCCIIEA0BAHNS B OMOJIOTUH.

3HayeHue Onosioru B GOPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHOH KapTuHbI Mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorueil. 3HaueHue
OMOJIOTHH B MIPAKTHYECKON JACATEIHHOCTH YEIOBEKa: METUIIMHE, CEITLCKOM X03S1CTBE, TPOMBIIIICHHOCTH, OXPaHE MIPHPO/IBL.

JleMoHCTpauun

Hoprtpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. apsun, VY. I'apseii, I'. Mennens, B. U. Bepnaackuii, U. II. [laBnos, U.
N. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuid, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabaune! u cxembl: «CBs3b OMOJIOTUH C IPYTUMH HayKaMu», «Cuctema OMOJIOTMYECKUX HAYK».

Tema 2. /KuBble ccTeMbI U X U3YYeHUE

JKuBble cucTeMbl Kak peaMeT u3ydeHus ouonoruu. CBONCTBA KMUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTD,
CIIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHMU3AIlMsI, CaMOBOCIIPOU3BEACHHE, Pa3IpakUMOCTh, HW3MEHUMBOCTb, POCT M
pa3BUTHE.

YpoBHM OpraHu3anuu XUBBIX CUCTEM: MOJEKYJSIPHBIM, KIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIHN, MOIYJSIIUOHHO-BUIOBOM, SKOCHCTEMHBIN
(6buoreoneHotnveckuii), Omochepusiid. Ilporeccsl, mpoucxoasmue B KUBBIX cucTtemMax. OCHOBHbIE TpHU3HAKU KHUBOro. JKu3HBb Kak (opma
cylecTBoBaHMs mMatepuu. Hayku, n3ydaromye )KuBble CUCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3alUu.

N3ydenune kuBBIX cucTeM. MeTobl Ononornyeckoit Hayku. HaOmronenue, n3MepeHne, SKCIIepuMeHT, CUCTeMaTh3alus, MeTaananus. [loustue o
3aBUCMMOM M He3aBUCUMOM niepemMeHHo. [mannpoBanue skcriepumenTa. [loctaHoBka u mpoBepka runote3. Hynesas runoresa. [lonstre BEIOOPKH U €€
JOCTOBEPHOCTh. Pa30poc B Ouonormvecknx maHHBIX. OIIEHKA TOCTOBEPHOCTH IOJNIYUEHHBIX DPE3yJIbTaTOB. [IPpUYMHBI MCKaXEHHUS pPE3yIbTaTOB
skcnepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabauiel u cxembl: «OCHOBHBIE IPU3HAKY KHU3HUY, «buonorunyeckue cucteMbl», «CBOMCTBA KUBOM MaTepun», «YPOBHU OpraHU3aLNU KUBOU
npupoab», «CTpOCHHE KUBOTHOM KIIETKH», «TKaHU JKUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEUECKOTO Opranm3May, «buoreorienos», «buochepay,
«Metozpl U3y4eHUs JKUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE JIJIsI IPOBEACHS HAOTIOICHUN, N3MEPECHUIA, YIKCIIEPUMEHTOB.

IIpakTHyeckas padora «Vcnonb3oBanue pa3INYHBIX METOJ0B npu W3y4YEHUHN JKUBBIX CUCTEMM.




Tema 3. buoJsiorust KJieTKu

Knerka — cTpykTypHO-QyHKIIMOHATBHAS €IUHUIA XUBOTO. McTopus oTkpeiTUs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounast Teopus
(T. lIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUS COBPEMEHHON KIIETOYHOW TCOPHH.

MeTo/1bI MOJISKYIISIPHOM U KJICTOYHON OMOIOTHH: MUKPOCKOTHS, XpoMatorpadus, aekTpodopes, MeToa MEYeHBIX aTOMOB, nuddepeHmaibaoe
ueHTpudyrupoBanue, KyIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcupoganuwvix Kiemok. DIEKTPOHHas MHKpockonus. KongoxanvHas Mmukpockonus.
Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JleMoHCTpauumn

[optpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneiinen, P. Bupxos, K. M. bap.

Tabmauiel u cxembl: «CBETOBOI MUKPOCKOI, «DIEKTPOHHBIN MUKPOCKOI, «VIcTOpus pa3BUTHS METOJA0B MUKPOCKOITHM.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIapaThl pACTUTEIbHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIIETOK.

IIpakTuyeckass  padora «/I3ydeHne MeTOMOB  KJIETOYHOM  Owoinoruu  (xpomatorpadus, saekrtpodopes, nuddepenmanbHoe
ueHtpudyruponanue, [1L[P)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMUYECKHI COCTaB KIETKU. Makpo-, MUKpO- M YyJIbTPaMHKPOIEMEHTHl. Bona u €€ ponp Kak pacTBOPUTENS, PEarcHTa, ydacTHE B
CTPYKTYPUPOBAaHUU KJIETKH, TEIJIOPETYIsai. MUHEpanbHble BELIECTBA KIETKH, UX Onosiornyeckast posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKH. buonorndeckue monumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl OCJIKOBOM MOJEKYIbI.
[lepBuuHas cTpykTypa Oenka, nenTHIHas CBsA3b. BropuuHas, TpeTuuHas, YeTBepTHUUHAs CTPYKTyphl. Jlenarypanus. CoiictBa OenkoB. Kinaccudukanms
6enkoB. buonornueckue GyHKIUHU O0EIKOB. [IpuoHsi.

VYrneBoasl. MoHocaxapuabl, AMcCaxapubl, OJIMrocaxapuipl U monucaxapuabl. OOmMHA MmiaH CTpoeHUS U (U3MKO-XMMHUYECKHE CBOMCTBA
yrieBos10B. buonorndeckue GpyHKINUU YrII€BOIOB.

Jlumuaer.  T'mapodunbHO-THIpOdOOHBIE cBoMicTBa. Knaccudbukamus munumos. Tpurnunepunbl, ¢GochoMUnuabl, BOCKH, CTEPOHIBI.
buonoruueckue ¢pynkuuu aunuaos. OO1IMe cBOCTBa OMOIOTHYECKUX MEMOpPAH — TEKY4eCTh, CIIOCOOHOCTh K CAaMO3aMbIKaHHIO, TIOTYIPOHHIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne nHyknennoBbix kuciot. Hykneorunpl. [lpunnun komruiemenTapaoctu. [pasuno Yapradda.
Crpykrypa JHK — nBoitHas ciimpans. Mectonaxoxaenue u ononorunueckue pyaknuu JJHK. Bunst PHK. ®ynkiuun PHK B knetke.

Crtpoenue monekynbl AT®. Makposprudeckue cBsizu B Mosiekyiae AT®. buonornueckue dynkiun AT®. BoccTraHOBICHHBIE TEPEHOCUHUKH, UX
byHKuMY B KIeTKe. /pyeue Hykneozuompugocpamor (HT®). CexsenupoBanue JHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuKu.

CtpyktypHast  Ouomyorusi: OuoXuMHuyeckhue M  OHOPHU3UYECKHE  HCCIENOBAHMS COCTaBa W MPOCTPAHCTBEHHOM  CTPYKTYPHI
ouomornexyn. Modenuposanue cmpykmypol U QYHKYULl 6UOMONEKYN U UX KoMNiekcos. KomnviomepHulil OU3aun U OpeaHuyecKuti CuHme3 OUOMONEeK) U
UX HenpUPOOHbIX AHANO208.

JdemoHcTpauuu

Hoptpetst: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Jlnarpammel: «Pacnpenenenne XMMMUECKUX 3JIEMEHTOB B HEXXMBOU IpUpoJiey, «Pacnpenenenne XMMHUUECKHUX 3JIEMEHTOB B KUBOW IPUPOJIEN.



Tabaunet u cxemsl: «llepuonnyeckas Tabnaua XUMHUYECKUX 3JeMEHTOB», «CTpoeHHe MOJEKYJbl BO/b», «BellecTBa B cocTaBe OpraHu3MOBY,
«Ctpoenne MoJeKybl 0enkay, «CTpyKTYpbl 0€IKOBOH MOJIEKYbI», «CTpOeHHE MOJIEKYI YIIIeBOA0BY, «CTpOeHHE MOJIEKYI JIUMUI0BY, «HyKienHoBbIe
KUCIOTBD, «CTpoeHue MoJiekysibl ATDy.

O06opynoBaHue: XUMUYECKas MOCy/1a U 000pyIOBaHHE.

JlaGopaTopHas padora «O6HapyxeHHEe OEKOB C TOMOIIIbIO KAU€CTBEHHBIX PEAKIHI.

JlaGopaTopnas  pabora «lccieoBaHue — HYKJIEMHOBBIX  KHCJIOT,  BBIJICJIEHHBIX W3  KIETOK  Pa3JIMYHBIX  OPraHU3MOBY.

Tema 5. Ctpoenne u QyHKIUN KJIETKH

Tunsl KJIETOK: SyKapruoTHIecKas U npokapuotudeckas. CTpyKTypHO-()YHKIIMOHATIbHBIE 00pa30BaHuUs KIETKH.

CrtpoeHre mpokapuoTHdeckoi kierku. Kierounas creHka Oakrtepuid W apxeil. OCOOCHHOCTH CTPOCHHS TeTepOoTpOodHOW W aBTOTPOPHOU
MPOKAPUOTUYECKUX KJIETOK. MeCTO U pOJib MPOKAPHOT B OUOIIEHO3aX.

Crpoenue ¥ (PyHKIIMOHMPOBAHUE DYKAPUOTHYECKOW KieTkH. Ilmasmatmyeckass memOpana (miasmanemma). CTpyKTypa IJIa3MaTHUYECKOU
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (Auddys3us, obneru€éunas auddysus), akTUBHBINA (TIEPBUYHBIA U
BTOPUYHBINA aKTUBHBIA TpaHcnopT). Ilomymponunaemocts MeMOpanbl. Pabora HaTpuii-kaineBOoro Hacoca. DHJIOIMTO3: HMUHOLMUTO3, (harouuTos.
Ox3ommto3. Knetounas crenka. CTpykrypa u QyHKIIUU KIETOYHON CTEHKH paCcTEHUI, TpUOOB.

Hurormazma. Ilurozons. I[lurockener. J[IBwkenue muromnasmel. OpraHowabl KiIeTkd. OnHOMeMOpaHHBIE OpPraHOMJBI  KIJIETKH:
suporiazmaTrueckast ceth (JI1C), anmapar ['onbaxku, TU30COMBI, HX CTpOCHHE U (YHKIHMHU. B3aMMOCBS3b OTHOMEMOpPAHHBIX OPTraHOWJIOB KIICTKH.
CtpoeHue TpaHylIsSIpHOTO peTUKynyma. Mexanuzm nanpasienus 6eakos ¢ IIIC. CunTe3 pacTBOpuMbIX 0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ magkuii
(arpanynsipHBIA) SHIOMIa3MaTHYeCKUil peTukyiayM. CekperopHas ¢(yHkius anmapatra [onbmxu. Moougukayus Oenrxoe 6 annapame I onvoocu.
Copmupogxka b6enxos 6 annapame I onv0ocu. TpaHCHOPT BelECTB B KieTke. Bakyonu pacturensHbIx kieTok. Kinetounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU: MHUTOXOHAPHM, IUIACTHIBL [Ipoucxoocoenue mumoxonopuii u  naacmuod. Cumbuoecenes
(K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenne u (DYHKIIMM MUTOXOHAPWA © TUIacTUl. llepBUYHBIC, BTOPHYHBIE U CIIOXKHBIC TUIACTHIBI
(OTOCUHTE3UPYIONINX FYKAPUOT. XJIOPOILIACTHI, XPOMOIUTACTHI, TIEHKOTIACTHI BHICIIUX PACTCHUIM.

HememOpannsie opranous! kietku CTpoeHre U QyHKIMU HEMEMOpPaHHBIX OPraHOMIOB KJIETKH. Pubocomsl. [Ipomescymounvie ghunamenmot.
MukpodunaMeHTbl. AkmuHosvie Mukpoguiamenmol. MPbIILICUHbIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KaemoK. MUKPOTPYOOUKH.
Knerounsii nentp. CTpoeHHME W JBIKEHHUE J>XTYTHKOB M pPEeCHHYEK. MUKpOTpyOOukH I1uToruia3mel. LlenTpuons. heaku, accoyuuposanHvle ¢
MuKpoghunamenmamu u Muxpompyoouxkamu. MomopHule 6eaxu.

Anpo. OGonouka siapa, XpOMaTUH, KapHOIUIa3Ma, SAPBIINIKA, UX cTpoeHHe W (yHKIUH. SnepHbiii OenxoBbid MaTpukc. [IpocTpaHcTBeHHOE
pacroyiokeHue XpoMOCOM B UHTepda3zHOM siape. Jyxpomamun u cemepoxpomamut. BNk XpoMaTHHA — TUCTOHBL /JuHamuka s0epHou 000104KU 8
mumo3e. Hoepuwiit mpancnopm.

Knetounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuoT (PaCTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCcTpauumn

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

Tabaunel U cxembl: «CTpoeHHE SYKAPUOTHUECKON KIETKU», «CTpOoeHHEe KUBOTHON KIETKN», «CTpoeHHe pacTUTENbHOU KieTkn», «CTpoeHue
MUTOXOHIPHUNY, «Sapoy», «CTpoeHrne MPOKapUOTHUECCKON KICTKNY.




O60opyI0oBaHKE: CBETOBOM MUKPOCKOI, MUKPOTPENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHaIbHbBIX KIETOK.
JlabGopaTopnas padora «/3yyeHre CTpOEHHS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IMpakTuyeckas padora «/I3yueHue CBOMCTB KJICTOYHOM MEMOPAHbBI».

JlabopaTopnas pabdora «/ccinenoBanue miazMosansa 1 Aemia3Moiin3a B PACTUTEIIbHBIX KIIETKAX).

IpakTuueckasi padora «/3yuyeHue ABMKEHUS LUTOIUIA3MbI B PACTUTENIbHBIX KIETKaX».

Tema 6. O0OMeH BellleCTB U NpeBpallieHre JHEPTUH B KJIETKe

AccuMWISIHS ¥ TUCCUMMJISIUS — JIBE CTOPOHBI MeTa0oIM3Ma. THITEI 0OOMEHA BEIIECTB: aBTOTPOPHBINA U reTepOTPODHBINA. YYacTHe KUCIOpoaa
B 0OMEHHBIX MpoIleccax. JHepreTuueckoe odecrneueHue kietku: npeppamienne AT® B oOMeHHbIX mporeccax. DepMeHTaTUBHBIN XapaKkTep peakiui
KJIETOYHOTO MeTaboim3ma. DepMeHTHI, UX CTPOEHHUE, CBOMCTBa M MexaHm3M neicTtBus. Kodepmentsl. Ominmumst GpepMEHTOB OT HEOPTaHUYECKHX
KaTaan3aTopoB. benku-akTuBaTOphI ¥ OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKINI OT pa3NIuYHbIX (DAKTOPOB.

[lepBuuHbIl  cHHTE3  OpraHMYecKMX  BelecTB B  KileTke. DOTOCUHTE3. AHOKCUCEHHbINI U  OKCU2EHHblll  pomocunmes
baxkmeputi. Ceemocooduparowue nuemMeHmol U NUSMeHmyvl peakyuoHHo2o yeHmpa. Poiab XxjaopormnacToB B mpoiecce potocunTeza. CBETOBas U TEMHOBAs
dasel. @omoovixanue, Cs, Cs u CAM-munvt  ¢hpomocunmesa. TIpoxykTUBHOCTH (OTOCHMHTE3a. BnusHue pa3nuyHbix (HAKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaueHue HOTOCHHTE3A.

Xemocunre3. Pa3HooOpa3ne OpraHn3MOB-XEMOCHUHTETHKOB: HUTpU(DUUIMpYIOIINE OaKTepUH, Keiae300aKTepuH, cepodakTepuu, BOJOPOJHBIE
OakTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHbie opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHUS M WX HCIOJIH30BAHHUE YEIOBEKOM. AHA’POOHBIE MHUKPOOPTAaHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTUU M BO3OYIUTENH OONIE3HEH.

AdpoOHbBIE OPTaHU3MBbL. DTalbl YHEPreTHUECKOro ooMeHa. [loarotToBuTeNbHBIN 3Tall. [ THMKOIN3 — OECKUCIOPOAHOE PACIIEIUIEHUE TITFOKO3bI.

buonorudeckoe okucIeHUEe, WK KIETOYHOE JbIXxaHue. Poib MUTOXOHpHIA B TIpolieccax OUOJIOTHYECKOTO OKUCIeHU. [{uknndeckue peakiuu.
OxucnurensHoe  (dochopunupoBanue. Juepeuss  memopannozo  epaduenma  npomonos. Cunmes  ATD:  paboma  npomoumnou  ATD-
cunmaswl. [IpenmytiecTBa adpoOHOTo MyTH 0OMEHa BEUIeCTB Mepe1 aHadpOoOHBIM. DG (HEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

Hoptpertst: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuit, B. A. Dureasrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabnwuipl U cxembl: «D@OTOCUHTE3Y, «DHEPreTHUECKUN 00MeH», «brocunTe3 6enkay, «CTpoeHne GpepMeHTa», «XEeMOCUHTESY.

O6opynoBaHue: CBETOBOW MUKPOCKOT, 000PYAOBaHKE ISl IPUTOTOBIICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPEIIapaToB.

Jla6opaTopHas padora «l/3ydyeHne KaTaIUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MpUMeEpe aMUIa3bl MIIH KaTajlasbl)y.

Jla6opaTopHas padora «/3ydyeHne (hepMEHTATUBHOTO PACIICIUICHHS MIEPOKCH A BOJOPO/Ia B PACTUTEIBHBIX U KHUBOTHBIX KIECTKAX).

JladoparopHast padora «CpaBHEeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHUHTE3a».

JladopaTtopHasi padora «CpaBHEHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacneacrBenHast HHGopManus M peaju3anus eé B KiIeTke



Peaknuu matpuunoro cuntesa. [IpyHINI KOMITIEMEHTAPHOCTH B PEaKIUsAX MAaTPUYHOIO CUHTe3a. Peanu3aiius HaciaeICTBEeHHOM HHPOpMAIIIH.
I'eneTnueckuii Koz, ero ceorcTsa. TpaHnckpunuus — MaTpuuHblii cuHTe3 PHK. IIpuHIUIIBI TPAaHCKPUIIIIMK: KOMIUIEMEHTAPHOCTD, AHTUIAPAIIIEIIBHOCTS,
acumMmeTpuuHoCTh. Co3spesarnue mampuunvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpaucisauus u e€ stansl. Yuactue TpancnoptHsix PHK B 6nocunTtese 6enka. Ycious 6uocunresa Oenka. KogupoBanue amuHokucaot. Ponb
prubocoM B OMOCHHTE3€e OeKa.

Coepemennvie npedcmasnerus o cmpoenuu 2enog. Opranusanys reHoMa y IpOKapuoT U DYKapuoT. Perynsiys akTHUBHOCTU T€HOB y IPOKAPHUOT.
I'unotes3a onepona (®. XKakob, XK. Mano). Monexynsaprvie mexanuzmvl dKCnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomol 2eHO8.
Perynsnus oOMeHHBIX npolieccoB B kieTke. Kietounslii romeocras.

Bupycsl — HekieTouHble (QOpMBI KM3HH M oOnuratHele mnapa3uThl. CTpOeHUE TMPOCTHIX U CIOXKHBIX BHUPYCOB, PETPOBHPYCOB,
0akrepuodaros. JKusnennwiil yuxa JJHK-codepocawux eupycos, PHK-codepacawux eupycos, bakmepuogpacos. Obpamuas mpanckpunyusi, pesepmasd,
unmezpasa.

BupycHsble 3a00neBaHus 4enoBekKa, ;KuBOTHbIX, pacteHuid. CIINJI, COVID-19, counanbHble 1 MEAUIIMHCKHIE TPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdatar») cmpykmypuwix buonocuveckux oanuvix. Hanomexnonoeuu 6 buonoeuu
u meouyune. Ilpoepammupyemvie gynxyuu 6eakos. Cnocobvt 00cmasku 1ekapcms.

JleMoHCTpauumn

Ioptpetst: H. K. Konbuos, /1. 1. UBaHOBCKUIA.

Tabauiel u cxembl: «bruocunaTes 6enkay, «I eHeTHnueckuii koay, «Bupyce», «bakrepuodarm.

IIpakTnueckas padora «Co3zganue MOIEIN BUPyCay.

Tema 8. /Ku3HeHHbBIN HUKJI KJIETKH

KneTounslii 1iuki, ero nepuoisl ¥ peryisaius. Marepdasza u muro3. OcoGeHHOCTH POILIecCcoB, IpoTekaromux B uuTepdase. [loaroroska kieTku
K nenenuto. [IpecuareTnyecknii (MOCTMUTOTHYECKHI ), CHHTETUUECKHI M IIOCTCUHTETUYECKHUM (MTPEMUTOTHYCCKUI ) TIEPHOIbI HHTEP(DA3BI.

Matpuunsiii  cunre3 JHK — permkanus. Ilpunnuner pernmmkanuu  JIHK:  xoMmmiieMeHTapHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3,
anTunapawieabHocTh. Mexann3m perukarnun JJHK. Xpomocomsl. Ctpoerune xpomocoM. TenoMepsl u Teaomepasza. XpOMOCOMHBIA HAOOp KIETKH —
KapHOTHIL. J{MTUIOMIHBIN U TalsIONIHBIA HA00pBI XpoMocoM. ['oMooruuHbie XpoMOcOoMBI. [10710BBIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaauu MUTO3a M MPOUCXOISAIIME B HUX Mpouecchl. Tumbl MuTOo3a. KaprokuHes u nuTokuHe3. buosnornueckoe
3HA4YCHHUEC MHUTO3A.

Perynsus MmutoTHdeckoro nukia kiaetku. [Iporpammupyemas kiietouHasi TiOeb — aromnTo3s.

Kiterounoe sipo, XpomMocombl, (hyHKITMOHANbHAS TeHOMUKA. Mexanusmvl npoaugepayuu, oughghepenyuposku, cmapenus u udeiu Kiemox.
«Lugpposas knemka» — buounghpopmamuueckue mooenu GYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpauuu

Tabnwuipl U cxembl: «KU3HEHHBINA UKIT KIETKNY, «MuTto3y», «CtpoeHue xpomocom», «Pemmkarus JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpoTpenaparsl: « MUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlaGopaTopHas padora «3yyeHrne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTax».




JlaGopaTopnass paGora «HaOmogenne MuTOo3a B KJIETKaX KOHYMKA  KOpemIKa Jyka (Ha TOTOBBIX  MHKpOIIpenaparax)y.

Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB

Buonorndeckoe paznoobpasue opraHu3mMoB. OTHOKIETOUYHbIE, KOJIOHUATbHbIE, MHOTOKJICTOYHBIE OPT'aHU3MBI.

Oco0OeHHOCTH CTPOCHUSA M KHUIHEACSITEIHLHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu, OIHOKJIETOYHBIE I'PUOBI, OAHOKIECTOYHBIC
BOZOPOCIH, Ipyrue npotuctel. KosoHnanpHble OpraHu3MBl.

B3anMocBs3b yacTeii MHOTOKJIETOYHOIO Opranu3Ma. TkaHu, opraHbl U cucTeMbl opraHoB. OpraHu3M Kak e1nHoe 1enoe. 'omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKAHEH: 00pa3oBaTeNbHas, TOKPOBHAs, TPOBO/IAIAS, OCHOBHAs, MeXaHH4ecKasi. OCOOEHHOCTH CTPOEHU I,
(YHKIMNA U PacIIOIOKEHHUS TKAaHEH B OpraHax pacTEeHUH.

TkaHu KUBOTHBIX M YEJIOBEKA. [HUIIBI )KMBOTHBIX TKAHEH: SMUTENUAIbHAS, COCIUHUTEIbHAS, MbIlIeYHasi, HepBHAs. OCOOCHHOCTU CTPOCHUS,
GYHKIMI 1 pacioNoKeHUs] TKaHEH B OpraHax )KUBOTHBIX U YeIIOBEKa.

Opransl. BereratuBHble U TeHEpaTUBHBIE OPTaHbl pacTeHuid. OpraHbl U CUCTEMBbI OPraHOB KUBOTHBIX U YesioBeka. DYHKIIMU OPTraHOB U CUCTEM
OpPraHoB.

Omopa Tena opranu3mMoB. Kapkac pactennii. CkeneTsl OJTHOKJIETOUYHBIX W MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy>KHbII ¥ BHYTPEHHHI CKEJeT.
CrtpoeHue U TUIbI COEAMHEHUS! KOCTEH.

JIBr>keHue OpraHu3MoOB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKIJIETOYHBIX
pacTeHHii: TPONU3MBbI U HACTHUHU. J|BH)KEHNE MHOTOKJIETOUHBIX )KUBOTHBIX U YEeNIOBEKa: MblllieuHas cuctema. Pednexc. CkeneTHbIe MBI U UX paboTa.

[Iutanue opranusmMos. IlormonieHre BoAbI, YrIeKUCIOTO ra3a i MUHEPAJIbHBIX BEHIECTB pacTeHUsIMU. [InTanue )kuBOTHBIX. BHyTpHUnonocTHOE
U BHYTPUKIETOYHOE TnuuieBapeHue. [luTaHue mMO3BOHOYHBIX >KMBOTHBIX. OTHenbl MNHIIEBApPUTENbHOrO TpakTa. [luiieBapuTeabHbIE KEJE3bl.
[InmeBapuTenpHas CHCTEMA YEIOBEKA.

Hpixanue opranusmoB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddy3ust ra3zoB uvepe3 MOBEPXHOCTh KIETKU. KokKHOE IbIXaHHE.
JlpixaTtenpHasi HOBepXHOCTh. XKabepHoe u JErouHoe IbIxanue. J{pIxaHue M03BOHOYHBIX )KMBOTHBIX U U€JI0BeKa. DBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX MO3BOHOYHBIX )KMBOTHBIX. J[pIXaTeNIbHAS CHUCTEMA YeloBeKa. MexaHn3M BEHTHIISILUU JIETKUX Y NITUL ¥ MIIEKONUTAOMX. Perysiuus npixanus.
JlbixatenbHble 00BEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPT BEIIECTB y )KMBOTHBIX. KpoBeHOCHAsI cucTema U €€ OpraHsl.
KpoBeHocHas cuctema MO3BOHOYHBIX JKUBOTHBIX M udesoBeka. Cepilie, KpOBEHOCHbBIE COCYIbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIHMOHHBIE
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI TTO3BOHOYHBIX )KUBOTHBIX. PaboTa cepiia u e€ perynsmus.

Beinenenue y oprannsmoB. Beinenenue y pactenuid. Beinenenue y xxkuBoTHbIX. CokpaTuTenabHble Bakyonu. Oprassl BeiaeiaeHus. GunpTparus,
CeKpenusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3MBI pa0OTHI OpPraHOB BbIENeHUs. CBS3b MMOJIOCTH TEJIa ¢ KPOBEHOCHOH M BBIJCIUTEIBHOW CUCTE MaMHU.
Brinenenue y m03BOHOYHBIX )KUBOTHBIX U yenoBeka. [louku. Ctpoenue u pynkunonuposanue Hedpona. OOpazoBaHHe MOYH Y Y€JIOBEKa.

3amuTa y OpraHu3MoB. 3aIIuTa Y OJTHOKICTOYHBIX OpraHu3MoB. CIIOpbI OaKTepHid U IUCTHI TPOCTEUITUX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa nacCUBHOM M XUMHUUYECKOM 3alIUThl. DUTOHITUIBI.

3ammrTa y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX MpPOW3BOAHBIC. 3alMTa OpraHu3Ma oT OosieHed. IMMyHHas cuctema ueroBeKa.
Knetounslii ¥ ryMopanbHbIii UMMYHHTET. Bpokn€HHbI U mpuoOpeTéHHBIN crneunduyeckuii UMMYHUTET. TeopHus KIOHAIbHO-CEJIEKTHBHOTO



nmmyHnuteta (I1. Dpnux, @. M. beprer, C. Tonerara). BocnianuTtenbHbie OTBETHI OpraHu3MoB. Posib BpoXkIEHHOT0 MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX
3a00JIeBaHUH.

Pazgpaxkxumocte M perymsuus y opraHu3moB. Pa3iapakuMOCTh y OJHOKIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpakxumocTe U perynsuus y
pacteHuii. PocToBbIE BElIECTBA U MX 3HAYEHHUE.

Hepsnas cuctema u pedriekropHas peryisius y >KuBOTHbIX. HepBHas cucteMa u €€ OT/AelNbl. DBOIIOIUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM
CHCTEMBI y )KMBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedrextopHas ayra. be3ycnoBHbIE U yCIOBHBIE pe(ICKCHI.

['ymopanbHas perynasiuus U 9HIOKPUHHAs CUCTEMA )KUBOTHBIX U YesioBeKa. JKene3bl 3HI0OKPUHHON CUCTEMBI M UX TOPMOHBI. J[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOH M SHAOKPHUHHOM cucTeM. | nnoranamo-rumnopusapHas cucrema.

JleMoHCTpauumn

Iloptper: U. I1. ITaBnos..

Tabauiel U cxembl: «OTHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE Bojmopocin», «baktepumn», «IIpocreiime», «Opranbl 1BETKOBBIX
pacTeHmit», «CHCTeMbl OpPraHOB IO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMmbix», «TkaHu pacreHuil», «KopHEBble CHCTEMBD»,
«Ctpoenue ctebns», «CTpoeHHEe TMCTOBOW MIIACTUHKWY, «TKaHM KUBOTHBIX», «Ckerner denoBekay, «[lumeBapurtenbHas cuctema», «KpoBeHOCHas
cuctemay, «JlpixarenbHast cucreMay, «HepsHas cucremay, «Koxay, «MbpleuHas cucreMay», «BplenurensHas cucteMa», « JHIOKPUHHAsA CUCTEMA),
«CtpoeHue MbIIby, «MMmyHuTeT, «KumeuynonomoctHsie», «CxemMa NUTaHUS pacTeHUi», «KpoBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX KHUBOTHBIX)Y,
«Ctpoenue ruapel», «CTpoeHue miaaHapun», «BHyTpeHHee cTpoeHue noxeBoro uepss», «HepBHas cucrema prio», «HepBHas cucrteMa JISTYIIKH»,
«HepBHas cucreMa npecMbIKarouxcs», «HepBHas cuctema ntuiy, «HepBHas cuctema miuekonuTaomumxy, «HepBHast cuctema genoBekay, «Peduekcey.

O60opyI0BaHKE: CBETOBOM MHUKPOCKOI, MUKPOIIpenapaThl OJHOKIETOYHBIX OpPraHU3MOB, MHUKpOIIpenapaThl TKaHEH, PaKOBHHBI MOJUIIOCKOB,
KOJUJIEKIIMM HACEKOMBIX, WTJIOKOXKUX, >KHMBBIE JK3EMIULIPHI KOMHATHBIX PAcTeHHH, repOapuul pacTeHUN pa3HBIX OTIENIOB, BIAXKHBIE IMpeNapaThl
KHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJoBeKa, 000pyl0oBaHUE NJIsl IEMOHCTpAIMHM MOYBEHHOTO U
BO3JYIITHOTO THTAHUS PACTEHUH, pacIIerieHuss Kpaxmana u OeJKoB Moj JeicTBHEM (EepMEHTOB, 000pyHOBaHUE IS JAEMOHCTPAIMU OMBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX ABUKEHUIN, MOJIEIN TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabGopaTopnas padora «/3yyeHre TKaHEW pacTEHUI.

JlaGopaTopHasn padora «/3yyeHre TKaHEH )KUBOTHBIX).

JlabopaTtopHuast padora «3yueHue OpraHoB LIBETKOBOT'O pacTeHusD.

Tema 10. PasMHOkeHNEe U pa3BUTHE OPraHNU3MOB

®DopMBI pa3MHOXKECHHS OPTaHU3MOB: Oecrosoe (BKIIF0Yas BET€TATHBHOE) U MOJI0BOE. BUIbI G€CIionoro pa3MHOXKEHHS : TOYKOBAHUE, CIIOPYJISIINS,
(bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3muoxkenue. IlonoBeie kieTkH, wiaum rameThl. Meio3. Craguum wmeio3a. IloBemenne xpomocom B Meio3e. KpoccuHrosep.
buosiornueckuii cMbICI M€03a U MOJOBOro Iponecca. Meio3 u ero MeCcTo B d)KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe pa3zsutue. ['amerorene3 y *uBOTHBIX. [lomoBbie xene3sl. OOpa3oBaHKWE M Pa3BUTHE TOJOBBIX KiIeTOK. CriepMaroreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.

OmogoTBopeHue U SMOPHOHATFHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OTIOJOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.



HuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPraHu3MOB. Mopgozenes — 00Ha u3 2nagnvix npoobiem
ambpuonocuu. Konyenyus mopghocenos u mooenru mopgozeneza. Cragun >mMOpuoreHe3a XHBOTHBIX (Ha mpumepe Jsarymiku). JpoGnenue. Tumsbl
npoOneHus. /Jemepmunuposannoe u Hedepmunuposannoe oOpobnenue. bracmyna, munvt oOnacmyn. OcoOCHHOCTH APOOICHHUS MICKOTHMTAIOIIUX.
3apoabllIeBbIE JTUCTKYU (racTpyJsiys ). 3aKjiaJjka OpraHoOB U TKaHEH U3 3apOABILIEBBIX JIUCTKOB. B3anMHOE BIUSHUE YacTe pa3BUBAIOLIETOCS 3apO/blia
(oMOpuoHanbHass MHAYKIMS). 3aKkiajgka IJIaHa CTPOCHHUS KUBOTHOTO KaK pe3ylbTaT HEepapXWUYECKUX B3aUMOJECHCTBUI TreHOB. BiusHue Ha
SMOPHOHAIIEHOE PA3BUTHE PA3TIHMUHBIX (DAKTOPOB OKPYKAIOIIEH CPEIIBL.

PocTt u pa3ButHe xuBoTHBIX. [TocTamMOproHanbHbIil epuoa. [Ipsmoe u Henpsimoe passutue. Pazsutie ¢ Mmetamopho3oM y 0eCrio3BOHOYHBIX U
[IO3BOHOYHBIX JKUBOTHBIX. brosornueckoe 3HaueHHE NPSIMOIO M HEMPSIMOrO Pa3BUTHS, WX pacHpOCTpaHEHue B npupoze. THMbl pocTa *KUBOTHBIX.
DaKTOPBI PETYISALUU POCTA KUBOTHBIX U YeloBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHSA Y KUBOTHBIX U YesioBeKa. [leprnoibl oHTOreHe3a ueaoBeka.
Crapenue 1 cMepTh Kak OMOJIOTHUECKUE TTPOIECCHI.

PasmHoxeHue u pazuthe pactenuil. ['amerodur n cnopodut. Meiio3 B )ku3HEHHOM LIuKiIe pacTeHuil. O6pa3oBaHue CIop B mpoliecce Meiio3a.
I"amerorenes y pacrenuii. OTuiog0TBOPEHNE U Pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BOWHOE OIUIOA0TBOPEHNE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue
Y Pa3BUTHE CEMEHHU.

MexaHU3MBbI PEeTyJsLUU OHTOT€HE3a Y pPACTEHUH U AKUBOTHBIX.

JleMoHCTpauumn

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

Tabnuiel U cxeMbl: «BereratuBHOe pasMHOXKeHHE», « THIBI Oecrmonoro pasMHOXEeHHs», «PasMHOXeHHE XJIIaMHIOMOHAIb», «Pa3MHOkeHne
3BrJIEHB», «Pa3MHOXeHHe Tunpe», «Menosy, «XpoMmocoMbl», «['amerorenes», «CTpoeHHe SNIEKIETKA W crepMaro3onna», «OCHOBHBIE CTauU
oHTOreHe3a», «IIpsiMoe u Henpsamoe pa3zButue», «Pazputue Maiickoro xxyka», «Pa3surue capanum», «Pa3zpurue asarymku», «/{BoliHoe OMI010TBOpEHNE
y LIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsSH OJHOAONBHBIX U JBYIOJIBHBIX pacTeHUN», « KM3HEHHBIH MUK MOPCKOH KamycTbl», «KHU3HEHHBIN UK
Mxay, « KU3HEHHBIN HUKII NAOPOTHUKAY, «KMU3HEHHBIN LIMKI COCHBDY.

O60opynoBaHKE: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl sSIMIEKIeTOK U CIIepMaTO30U10B, MO/ieb «L{UKIT pa3BUTHS JIATYLIKNY.

JlaGopaTopnas padora «/3yyeHre cTpOeHHs NOJIOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIPENApATax».

IIpakTuyeckasi pabora «BbIsBICHHE IPU3HAKOB CXOCTBA 3apOBIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHuast padora «CtpoeHue OpraHoB Pa3MHOXKEHHUS BBICILIUX pacTeHun».

Tema 11. I'eHeTnKa — HayKa 0 HAC/IEACTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB

HcTopusi cTaHOBIICHUS W Pa3BUTHUS Te€HETHMKU Kak Hayku. PabGoter I'. Menpaens, I'. ne ®pusa, T. Moprana. Poias oTeuecTBEeHHBIX YUYEHBIX B
pa3sutnu renetuku. Pabotsr H. K. Konbrosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS U CUMBOJIBI. ['OMOJIOrMUHBIE XpOMOCOMBI, aJUIEIbHbIE T€HbI, aJbTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIN U
peleCCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YNCTAs JTUHUSA, THOPUABI, TeHOTHI, peHoTUuN. OCHOBHBIE METO/IbI T€HETUKU: THOPUAOIOTH YECKUA,
LATOJIOTUYECKUN, MOJIEKYIIPHO-T€HETUYECKHM.

JdemoncTpanuu



Hoptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. Y. BaBuiios, A. H. benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unumnyeHko,
H. B. Tumodees-PecoBckuii.

Tabnwuipl U cxembl: «MeTOIbl TEHETHKNY», «CXEMBI CKPEIITUBAHUS.

JlabopaTtopHasi padora «/Ipozoduna KakK 00BEKT TEHETHYECKUX HCCIIEIOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBeiii 3axkoH MeHzaens — 3aKOH eIMHO00pa3usi THOPUIOB MEPBOro MokoneHus. [IpaBuno 1oMUHUPOBAHMUS.
Bropoii 3akon Menzens — 3akoH paciueryieHus: Mpu3HakoB. Lluronornyeckre 0CHOBBI MOHOTHOPHUIHOTO CKpeIIMBaHusl. [ UTI0Te3a YUCTOTHI TaMeT.

AHanuzupytoliee ckpemuBanue. [I[poMexxyTouHblil XapakTep HacieqoBaHus. Pacieniene npu3HakoB MPU HEMOJIHOM JOMUHUPOBAaHUH.

Hurubpunnoe ckpemmBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOIO HACHEAOBaHUS MpHU3HAKOB. lluTonmornueckue OCHOBBI
JTUTUOPHUIHOTO CKPEIUBAHUSI.

CuennenHoe HacienoBaHue mnpu3HakoB. Pa6otel T. Moprana. CuemnsieHHOe HacieJoBaHHE I'€HOB, HapyIICHHWE CLEIUICHUS MEXAYy I'e€HaMH.
XpoMOCOMHAs TEOpUS HACIEACTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIM MEXaHU3M OIpeesieHus] ojla. AyTOCOMBI U IMOJIOBbIE XpPOMOCOMBI. ["'OMOraMeTHBIN U reTeporaMeTHbIN MoJl.
I'eneTnyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HaciienoBanue Npu3HaKkoB, CLUEIICHHBIX C II0JIOM.

I'enoTun kak nenoctHas cucrema. [IneloTponust — MHOKECTBEHHOE JICUCTBUE TreHa. MHOKECTBEHHBIN alienn3M. BzanmoneiicTere HeallJieaIbHbIX
reHoB. KommuiemeHnrapHocts. Onucrtas. [lonumepus.

['eneTnueckuii KOHTPOJb Pa3BUTHSI PACTEHMI, )KUBOTHBIX M YEJIOBEKA, a Takke (PM3MOJIOTMYECKHUX IMPOILECCOB, MOBEACHUS U KOIHUTHBHBIX
¢byHKMA. ['eHeTHYecKkre MeXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35UH — MApPa3UT» U «XO35SUH — MHUKpPOOHMOM». | 'eHeTndeckue
aCHEeKThl KOHTPOJISI U U3BMEHEHUS HACJIeICTBEHHOW NH(OpMALMU B TIOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

[optpetst: I'. Mennens, T. Mopran.

Tabauubl u cxemsl: «IlepBbiii 1 BTOpO# 3akoHBI Mennens», «Tpetuil 3akoH Menzaens», «AHanu3upyloliee cKpeuBanuey», «HenomaHoe
JOMHUHUpOBaHUE», «ClLeNIeHHoe HacjleloBaHHe MPU3HAKOB Y Apo3oduiby, «['eHetnka nonay, «Kapuotun udenoBekay, «Kapuotun apo3oQpuiiby,
«Kapuotun ntuib», « MHOKECTBEHHBIN aienn3my», «B3anmoaeicTere reHoBy.

OO6opynoBaHue: MOAICIb JJI IEMOHCTPAIMM 3aKOHOB €JMHO00pa3us ruOpuaI0B MEPBOro MOKOJEHUS U PACUICTNIEHUs] TPU3HAKOB, MOJEIb IS
JEMOHCTPALMK 3aKOHA HE3aBUCHMOIO HACJICIOBAaHMs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM CLEIJICHHOIO HACJIENOBaHUS IPU3HAKOB, CBETOBOU
MHUKPOCKOII, MUKporpenapart: «J[pozodumar.

IIpakTnuyeckas padora «/I3yyeHne pe3yIbTaTOB MOHOTHUOPUIHOTO CKPEIIMBAHUS Y IPO30(DUIIBI».

IIpakTHyeckas padora «/3yueHnue pe3yabTaToB JUTUOPUIHOTO CKPEIIUBAHUS Y APO30(DUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYMBOCTH
B3aumoeiicTBue reHOTHITa U Cpeibl pu popMupoBanuu hpeHoTuna. I3MeHUYnBOCTh MpU3HAKOB. KauecTBEHHBIC U KOJIMYECTBCHHBIC TIPU3HAKHY.
Buibl ”3MEHUMBOCTH: HEHACIICICTBCHHASI U HACIICICTBEHHAS.



Monudukarnionnass u3MeH4YUBOCTh. Posib cpenpl B (opmupoBaHuM MOAUGUKAIMOHHOW H3MeH4YMBOoCcTH. Hopma peakuuu mnpu3HaKa.
Bapuanumonnsiii pan u Bapuaunonsas kpusas (B. Moranncen). CBoiicTBa MOAM(PHUKALIMOHHOW W3MEHUYHUBOCTH.

['eHoTunuueckass M3MEeHYUBOCTh. (CBOMCTBA TE€HOTUIIMYECKOM HW3MEHYMBOCTU. BUABI T€HOTUNHMYECKOM HW3MEHYMBOCTH: KOMOMHATHBHAs,
MyTaI[MOHHASI.

KoMOunaTtiBHast ©13MEHYMBOCTH. Meli03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTHU. PoIh KOMOMHATUBHOI M3MEHUYUBOCTH B
CO3/1aHUU T€HETUYECKOr0 pa3HOO0pa3us B Mpeiesiax OJHOrO BUJA.

MyTanuonHasi U3MEHYMBOCTb. BUIbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIEC. CTIOHTaHHbIE U MHIYLUPOBaHHbIE MYyTallUU. SaepHbIE U
nUToIUIa3MaTuyeckue Mytaiuiu. CoMaTHUeCKre U MoJoBbie MyTauu. [I[puuuHbl BOSHUKHOBEHUS MyTaluii. MyTareHsl U UX BIUSHHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH T'OMOJIOTMYECKHX psAIoB B HacinenctBeHHou wuaMenHunBoctu (H.W. BaBunos). Buesnepnas
W3MEHYMBOCTH U HACIIEJICTBEHHOCTb.

Onuzenemura u 3NUEHOMUKA, POJIb INULEHEMUYECKUX (PAKMOPO8 8 HACIEO08AHUU U USMEHYUBOCIU PeHOMUNULECKUX NPUSHAKOS Y OP2AHUIMOS.

JdemoHcTpauuu

Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumpl  u cxeMbl: «Buasl usmMeHunBOCTHY, «MoauduKalmoHHass HW3MEHYUBOCTh», «KOMOWHATHBHAs W3MEHYUBOCTHY», «Meiio3y,
«OmnogoTrBopenuey, «I eHeTnyeckue 3a0oneBaHus 4emoBeKay, « BUabl MyTaruiiy.

OO6opynoBaHMe: )KUBbIE U TrepOapHble 3K3EMIUIIPbl KOMHATHBIX PAacTeHUH, PUCYHKH (Qororpaduu) >KUBOTHBIX C pa3IUYHbIMH BUIAMU
U3MEHYUBOCTH.

JladopaTropHast pa6ora «lccienoBaHue 3aKOHOMEPHOCTEH MOAUGPUKAIMOHHON WM3MEHYUBOCTH. [locTpoeHHMe BapHallMOHHOTO psla |
BApUALIMOHHOMN KPUBOWY.

IIpakTuyeckas padora «MyTanuu y JIPO30(UITHI (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 14. I'eneTHKA YejioBeKa

Kapuorumn yenoseka. MexxayHapoaHasi mporpaMma UCCIEA0BaHUS TeHOMA YesloBeKa. MeTo1bl M3yueHHUs TeHETUKH YEJIOBEKA: T€HEeaIOrMUeCKUi,
OJIM3HEIOBBIM, I[MTOTCHETUYECKUN, TOMYISIMOHHO-CTATUCTHYECKUH, MOJIEKYyIsapHO-TeHeTHUeckuil. COBpeMEHHOE OIpeeeHue TEeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHKE, TCHOTUIMPOBaHUE, B TOM uuncie ¢ nomoirsio [1[P-ananm3a. HacnencrBennsie 3a0oneBanus yenoBeka. [ eHHbIC U
XpOMOCOMHBIE 00JIe3HH uYeoBeKa. boyie3Hn ¢ HacleCTBEHHON MPEeApacoioKeHHOCThI0. 3HAUeHHE MEIUIMHCKON M€HETUKH B MPEJIOTBPAILEHUU U
JICYCHUN T€HETHYECKHUX 3a00JieBaHUi denoBeka. MeauKo-reHeThdecKoe KOHCYnbTrpoBaHue. CTBONOBBIC KIETKH. [IOHITHE «T€HETHYECKOTO TPy3ay.
DTUYEeCKUE acleKThl HCCIEAOBAHUN B 00JIACTH PEAAKTUPOBAHMS T'€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckne (HakTOphl MOBBIMICHHOW YYBCTBUTEIHLHOCTH YEIOBEKA K (PU3NYCCKOMY W XMMHUYECKOMY 3arps3HEHHUIO OKPY)KAIOIIECH CpeIbl.
['eneTnyeckas mpeapacnoaoKeHHOCTh YeJIOBEKa K MAaTOJIOTHSIM.

JdemoHcTpauuu

Tabaunet u cxembl: «Kapuotum yenoBekay, «MeToabl H3yueHUs] TEHETUKH YeJloBeKay, «[ eHeTnueckue 3a001eBaHUs YEIOBEKaY.

IMpakTuyeckasi padora «CocTaBlIeHHE U aHAJIU3 POJAOCIOBHOM.




Tema 15. CeJsiek1iusi OpranHn3MoB

JlomecTHuKanus U celieKuus. 3apokKAeHue celeKuuu 1 nomectukanuu. Yuenue H. M. BaBunosa o LleHTpax mpoucX0oXaeHUsI 1 MHOTOOOpa3us
KYJBbTYPHBIX PaCTeHHU. POJIb celleKIMM B CO3JaHUM COPTOB PACTEHUH U MOPOJ KUBOTHBIX. COPT, MOPOAA, IITaAMM. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacneacTBeHHON n3MeHunBocty H. . BaBuiosa, ero 3HaueHue A CeIeKIMOHHON paboTHI.

Mertoab! ceneKuMOHHOM paboThl. MckyccTBEHHBIN OTOOp: MAacCOBBIM M MHAMBUAYAIbHbBIM. DTanbl KOMOMHAIIMOHHON cenekuuu. McnblTanue
MPOU3BOIUTENEH 1O MOTOMCTBY. OTOOD MO TEHOTHITY ¢ IOMOIIBIO OLEHKH (PEHOTHITa TOTOMCTBA M OTOOP 110 TeHOTHUITY ¢ moMotbto aHanmza JIHK.

HckyccTBeHHBIN MyTareHes Kak MeTol CEJIEKIIMOHHOM paboThl. PaguaninoHHbIN 1 XUMUYECKUI MyTareHe3 Kak ICTOUHUK MyTalluil y KyJIbTypPHBIX
¢dbopM opranuzMoB. Mcmonp30oBaHHEe TEHOMHOTO PEAAKTHPOBAHUS W METOJOB pekoMOMHaHTHBIX JIHK misi monmydeHwsl MCXOQHOTO Marepuana s
CEJICKLUH.

[lonyuenne nonumnougoB. BHyTrpuBngoBas ruOpuausanus. biaM3KOpOACTBEHHOE CKpelluBaHWe, uiM HHOpuauHr. HepoacTBeHHOE
CKpelMBaHNUe, UM ayTOpuAuHT. ['eTepo3uc U ero npuuuHsl. Mcnonbs3oBaHue rereposuca B cenekuuu. OtaanéHHas rubpuansanus. [Ipeogonenue
Oecroius MeXBHUA0BbIX THOPUI0B. JIOCTHIKEHUS CENIEKIIMHY PACTEHUN U )KUBOTHBIX. «3e1€HAs peaontoyusiy.

CoxpaHeHue U M3y4eHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTeHHMH M MX AMKHMX POJUYEH JUIs CO3/1aHUS HOBBIX COPTOB M T'MOPHUIOB
CEJIbCKOXO3SMICTBEHHBIX KYJIBTYp. M3yuenue, coxpamnenue u YNpPAGIeHUE 2eHeMUYECKUMU pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHDBLX 6 YeJAX YIAYUUEeHUA CYecmeyrouwux u CO30AHUSL HOBBIX I’lOpOO, JAUHUL U Kpoccoe, 6 mom H4ucie ¢ NPUMEHEHUEM COBPEMEHHbLX Memoooe
HAYYHbIX UCCTIE008AHULL, NEPEO0BLIX UOEll U NEPCHEKMUBHBIX MEXHOI02ULL.

JlemoHCcTpanumn

IHoptpetsl: H. U. BaBunos, U. B. Muuypumn, I'. /I. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabauubl U cxembl: «LIeHTpBI MPOUCXOKAEHUS U MHOTO00Pa3Hs KyJIbTYPHBIX PaCTeHUN», «3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEJICTBEHHOM
M3MEHYUBOCTHY, «MeToabl cenekiumn», «Otaanénnas rudpunnzanusy», «Myrareses».

JlabopaTtopHast pabora «/3ydeHne cOPTOB KyJIbTYPHBIX PACTEHUI U ITOPOJ JOMAIIHUX KUBOTHBIX».

JlaGopaTopnasn padora «/3yyeHre METOIOB CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHu».

Ikckypeust «OCHOBHBIE METOJbl M JOCTHIKEHMs CEJIEKLIMM PACTEHUM M KMBOTHBIX (HA CEJIEKIMOHHYIO CTAaHLMIO, IJIEMEHHYIO (epMmy,
COPTOMCIIBITATENIbHBINA YYaCTOK, B TEIUIMYHOE XO3SHCTBO, B 1a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJ0TrHs M CHHTEeTHYECKAsI OMOJIOTr U

OOBEKTHI, UCTIOJIB3yeMblE B OMOTEXHOJIOTHHU, — KJIETOYHBIC M TKAHEBBIC KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaguiimoHHas
OMOTEXHOJIOTHS: XJISOOTIeUeHHE, TIOTyYeHHE KHCIOMOJIOYHBIX IPOAYKTOB, BUHOEHE. MUKpoOuonornueckuii CuHTe3. OObEKTH MUKPOOHOIOTHUECKUX
texHoyioruil. [[pon3BoacTBO O€iika, aMUHOKUCIIOT U BUTAMHHOB.

Co3anue TeXHOJOTUNA U MHCTPYMEHTOB 11€JICHANPABIEHHOTO0 U3MEHEHHSI U KOHCTPYUPOBAHUS T€HOMOB C II€JIbIO MOTYYEHUSI OPTAaHU3MOB U UX
KOMITOHEHTOB, COJICpKAIINX HE BCTPEUYAIONTUECS B MPUPOIC OMOCHHTETHUSCKHUE TTYTH.

Knerounass mmxeHepus. MeToasl KyJdbTyphl KIETOK M TKaHEeW pacTeHW M KMBOTHBIX. KpmoOanku. Comarmueckas TuOpuauzanus u
COMaTHYEeCKUH 3MOpuoreHe3. lcmonap30BaHWE TaIlIOWIOB B CCICKIUW pacTeHHH. [lonyueHue MOHOKIOHANbHLIX anmumen. HMcnoavzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX anmumen 8 meouyure. ICKyCCTBEHHOE OIUTOJOTBOPEHUE. PEKOHCTPYKIUSl SMIIEKICTOK W KIOHUPOBAHHE



KUBOTHBIX. MeTOJ TpaHCIJIAaHTALMU SIIEp KIETOK. TexHonozuu 0300po6nenus, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20 — PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsl ¥ TeHHas WHXKeHepus. VICKycCTBeHHBIH CHHTE3 TeHa W KoHcTpyupoBanue pekoMmOuHaHTHBIX JIHK. Cozdanmue mpamnceennvix
opeanu3mo8. JI0CTHKEHUS U MePCTICKTUBBI XPOMOCOMHOM U TEHHON MH)KEHEPHH. DKOJIOTUISCKUE M ATUICCKUE MPOOIEMbl TEHHOW WHKCHEPHUH.

Meaununackue 6uotexnonoruu. [loctrenomuas uudposas menuuuna. [11P-muarnoctuka. MeTabonoMHBbIN aHANNU3, TEHOLIEHTPUUECKUN aHATH3
MpoTeOMa 4YeJIOBEKa JIJIsi OLIEHKU COCTOSHUSI €ro 370pOBbi. Vcmosib3oBaHUE CTBOJIOBBIX KIIeTOK. TapreTHas Tepamnust paka. 3D-OvouHxeHepus AJis
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3JaHUs KOMIUICKCHBIX TKAaHEW COYeTaHHEM TEXHOJOTHH TPEXMEPHOTro
OMONPUHTHHTA U CKaQOIIMHTA JIUTS PEIICHUS 331249 IEPCOHATN3UPOBAHHON MEIHUIIUHEI.

Coznanue BEKTOPHBIX BAaKIMH C IEbI0 OoOecrieueHus: KOMOMHUPOBAHHOM 3amuThl oT Bo30ynuteneii OPBU, ycraHoBieHre MOJIEKYISIPHBIX
MexaHu3MoB GpyHkroHupoBanus PHK-comepxammux BUPYCcOB, BBI3BIBAIOIINX 0CO00 OMMACHEIC 3a00JICBaHMSI YeI0BEKA M JKUBOTHBIX.

JleMoHCTpauun

Tabauisl u cxemsl: «Mcmonbp30BaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIUICHHOM MPOU3BOICTBEY, «KiteTounast umxeHepusi», «I eHHasi HHXXESHEPUs.

JladopaTropHnast padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IMpakTuyeckasi padora «[lonyyeHne MOTOYHOKUCIBIX TTPOTYKTOBY.

Ikckypens «bHOTEXHONIOTHS — Ba)KHEHIIas MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0T U

OpomonronHast Teopust Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4Has aedaTenbHoCcTh Y. JlapBuHa.

JBrxymue cuibl 3BodoUMd BUIOB 1o Y. JlapBuHY (BbICOKAsi MHTEHCHBHOCTh Pa3MHOXEHHUs OPraHU3MOB, HACIIEJICTBEHHAss M3MEHUYUBOCTD,
O0opb0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnienne cunreTnyeckoi Teopun 3Bosonnu (CTI). Heitrpanbnas Teopus sBosonnu. CoBpeMeHHasi 3BOJIOLUOHHAS OHOJIOTHs. 3HaUeHNe
SBOJIIOLIMOHHOW TEOPUHU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JdemoHcTpauuu

Hoptpetn: Apuctotens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. KroBbe, Y. lapsun, C. C. UerBepukon, 1. W. llImansraysex,
k. Xonneitn, /1. K. bensies.

Tabmuipl u cxembl: «Cucrema xuBoi npupoas! (o K. JInanaero)y, «JlectHumna »uBbix cymecTs (o Jlamapky)», «MexaHu3m GOpMHPOBAHUS
npucnocoOIeHnid y pacTeHuid 1 )KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y. [lapsunay, «Haxonku Y. lapsuna», «Popmbl
60prOBbI 3a cymecTtBoBaHue», «llopoasl romybei», «MHoroobpasue KyabTypHBIX (opMm KamycTel», «Ilopoapl moMamiHUX >KUBOTHBIXY», «Cxema
oOpa3oBanus HOBEIX BUIOB (110 Y. JlapBuHY)», «CxeMa COOTHOIICHHS IBIKYIIUX CHJI 3BOJIONUNY, «OCHOBHBIC MOJIOKECHHUS CHHTETHYECKONH TEOPHH
SBOJIIOLIAN Y.




Tema 2. MUKpPO3BOJIIOIHS U €€ pe3yabTaThbl

[omynsamus kak 3JIeMeHTapHas equHuna 3Bomonni. COBpeMEHHBIE METO/IbI OIIEHKHA TeHETHYECKOro Pa3sHOO0pas3us M CTPYKTYPbI MOMYIISLUH.
N3menenune reHodoH 1a MOMYJISAIUNA KaK AJIEMEHTAPHOE SBOJIIONMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

DneMeHTapHbIe PaKTOPBI (ABMKYIIHE CHUJIBI) IBOTIONMU. MyTalmoHHbIH nporecc. KoMOnHaTHBHASI N3MEHYHBOCTD. J[pelid TeHOB — CirydaifHbIe
HEHAIpaBJICHHbIC M3MEHEHUS YacTOT ajulesield B momysinusx. Dhdext ocHoBarens. Igpgexm Oymouiiounoco copaviuuka. CHUNCEHUE 2eHEMUUECKO20
pasznoodpazus. npudunel u creocmsus. llpossnenue sghpexma Opetigha cenoe 6 boavuuux u manvix nonyaayusx. Murpanun. V30msmust IOy
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMOoIorndyeckas (penpoyKTHBHAS ).

EctectBennslit 0T00p — Hampapisommid GakTop 3BOTOIHHA. DOPMBI €CTECTBEHHOTO 0TOOpA: ABIKYIINHA, CTA0MIN3UPYIOIINNA, Pa3phIBAIOIINI
(nu3pyntuBHbIN). [TonoBoii 0T60p. Bo3HHKHOBEHKE U 3BOJIOIUS COLIMATBLHOTO MOBEACHUS KUBOTHBIX.

[IprcnocoOaeHHOCTh OPraHM3MOB KaK pPe3yJbTaT MHUKPOAIBOJIONMH. BO3HHMKHOBEHHE NPHUCTIOCOOJICHUH y OpraHm3mMoB. ApoMop¢ho3bl U
uanoanantanuu. [Ipumepsl mpucnocoOleHud y opraHu3MoB: Mopdoiorudeckue, (Gu3noIorndeckue, OHOXMMHUYECKHE, TOBEIECHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumoodpazoBanue kak pe3ynbTaT MUKPOIBOMIONHMH. M3omsamus — kitodeBoid paktop BumgoodpaszoBanus. [lytu
U crnocoObl BHUI000pa30BaHMs: ajulonarpudeckoe (reorpaduyeckoe), CUMMATPUUYECKOE (DPKOJIOTHUECKOE), «MTHOBEHHOE» (IOJIUILUIOWIU3AIIMS,
rubpuan3aiys). JJIMTeTbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl GopMHUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Poub »BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAYIHBIX METOJIOB COXpaHeHUs: OMopa3Ho0Opasus. MUKPOIBOIONHS U KOIBOIIOIUS MTAPA3UTOB U
uX X0351eB. MexaHnu3Mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI C HEl.

JlemoHCcTpanumn

IHoptpetsl: C. C. YerBepukos, 3. Maiip.

Tabauiel u cxembl: «MyTaliOHHAs U3MEHUYUBOCTHY, «[lonmynsimonHas cTpykTypa Buaa», «CxeMa mposBlieHUs 3aKoHa Xapau—BaitHOepray,
«/IBHOKyIITHE CHITBI DBOJTIOIIMIY, « DKOJOTHUECKast N3OSN TOMYJISAIUN ceBaHCKOM popenny, «I eorpadudeckas n30sA1us TMCTBEHHUIIBI CHOUPCKON 1
JTUCTBEHHHUIIBI 1aypCKoi», « [ lomynsIMOHHbBIC BOJHBI YUCICHHOCTH XUIITHUKOB U KePTBY», «Cxema NelCTBUS €CTECTBEHHOTO 0T00pay, «DopMbl 00pbObBI
3a cyliecTBoBaHuey, «MHaycTpuansHelii Menanu3sm», «KuBble nckomnaemsle», «[I0OKpOBUTENBCTBEHHAsI OKpacKa JKMBOTHBIX», «lIpemynpexnaromas
OKpacKa >KMBOTHBIX», «Du3nonorudeckue amantanum», «I[IpucrnocobieHHOCTh OPraHu3MOB U €€ OTHOCHTEIbHOCThY», «Kpurepuu Buma», «Bumbl-
nBoiHukM», «CTpykTypa BHuaa B mnpupoae», «Crocobsl BumooOpaszoBanus», «l'eorpaduueckoe BHmooOpa3oBaHHE TPEX BHUAOB JIAHIBIIIECI,
«DKOIIOTUYECKOE BHI000Pa30BaHKE BUIOB CHHUIL, «llomumionasl pacteHuity, «KamycTHo-peaeunslii THOpUI.

O6opynoBanue: repOapiu pacTeHHM, KOJUIEKIIMA HACEKOMBIX, Yydera ITUIl ¥ 3Bepeil ¢ MpuMepaMH pa3INdHbIX TPUCIIOCOOTICHHM, Yydena MTHI]
W 3Bepeil pa3HbIX BUJIOB, repOapuy pacTeHH OJIM3KUX BHIOB, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JladopaTropHasi padora «BrIsgBIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

Jla6opaTopHas padora «IIpucrnocoOaeHusI OpraHu3MOB U UX OTHOCUTEINIbHAS [1E71€CO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHUE BUI0B IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakpoaBosonust 4 eé pe3yJbTaThl



MeTtonbl u3yueHus: Mmakpoa3Botonuu. [laneonTonornyeckue MeToapl U3ydeHus 3Bostouuu. [lepexonnupie GopMbl U QUIOTEHETUUECKUE PSIIIbI
OpPraHU3MOB.

buoreorpaduueckue MeToabl n3yueHus 3Bomonun. CpaBHeHue (Gruopsl v GpayHbl MaTEPUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
BuUIBI-9HAEMHKY U PEIIUKTEHIL.

DOMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METOIbI U3y4eHUs HBOMIONMU. [ eHeTuuecKkne MeXaHU3Mbl IBOJIOLUU OHTOTE€HE3a U
MIOSIBJICHUS 3BOJIIOLMOHHBIX HOBLIECTB. | OMOJIOrMYHbIE U aHAJIOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBu3Mbl. MOJIEKYISIpPHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MAaTeMaTUYeCKHUE METOJbl M3ydeHHs 3BOMIOIUH. ['oMonoruunsie reHbl. COBpeMEHHBIE METOJbI MOCTPOCHHS (UIOTCHETHYECKUX
JIEPEBHEB.

XpPOMOCOMHBIE MYTAIIH U YBOJIIOLIHS T€HOMOB.

O0mue 3akoHOMepHOCTH (TIpaBWiIa) OdBOMOUMU. [lpunyun cmenvt ¢hynxyui. HeoOpaTUMOCTh SBONIONUH. AJAaNTUBHAS —pagUaIus.
HepaBHOMEPHOCTH TEMIIOB IBOJIIOLIMH.

JdemoHcTpauuu

IoptpeTtsl: K. M. bap, A. O. Kosanesckuii, @. Mronep, 3. ['ekkenb.

Tabaunel 1 cxeMbl: «OUIOT€HETUYECKUI psil  JIomagn», «ApXeonTepuKcy, «3Bepo3yOble smiepbl», «Creronedans», «PUHHOPUTHI,
«CemeHHbIE ManopoTHUKN», «buoreorpaduueckue 3oHbI 3emuny», «lpelid KOHTHHEHTOB», «PenmukThl», «HavanmpHble cTaguu >MOPHUOHAIBEHOTO
Pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I 'OMOJIOTHYHbIE U aHAJIOTUYHBIE OPTraHby, «PynTuMeHTh», «ATaBU3MBbD», «XpOMOCOMHBIE HAOOPHI YETIOBEKA U
muMIan3ey, «[ TaBHbIe HAaMpaBICHUS YBONIOIHIIY, «O0IINe 3aKOHOMEPHOCTH SBOFOIHI.

O60opynoBaHKE: KOJUIEKIUH, FepOapuu, MYJIS)KH UCKOIIAEMbIX OCTATKOB OPIaHU3MOB, MYJISDKA TOMOJIOTHUHBIX, aHAJIOTUYHBIX, PyIUMEHTapHbIX
OpPTraHOB U aTaBU3MOB, KOJUICKIIH HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHnple runotes3sl MPOUCXOXKACHHS >KU3HM Ha 3emie. AOuoreHe3 M maHcrnepMmus. JloHayuHble NPEICTaBICHHUS O 3apOXKICHUU KU3HU
(kpeannoHn3M). ['MmoTe3a MOCTOSIHHOIO CaMO3apOKIAEHUS JKU3HU U €€ omnpoBepkeHue onbitamu . Penn, JI. Cnamnanuanu, JI. ITacrepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOIIOTHSI.

OcHoBHBIE 3Tambl HeopraHuyeckoi spomonuu. [lnanerapHas (reosjorudeckas) 3BOJIONHS. XHUMHYECKas IBOJIONUSA. AOMOTEHHBI CHHTE3
opraHuyeckux BeriecTB u3 Heopranumueckux. Omeir C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHoMepoB. KoarepBaTHas rumoresa A.
. Omapuna, runote3a neppuuHoro OynboHa Jx. XonnmeiiHa, reHetudeckas rumote3a . Mémnepa. Pu6o3umsl (T. Uek) u runoreza «vupa PHK»
VY. T'unGepra. @opmupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnu u MeToas! €€ u3ydeHnus. VickomaeMmple opranudeckne ocTatku. I'eoxpononorust u e€ Metoasl. OTHOCHTENbHAS M a0COMIOTHAS
reoXpoHOJO0rus. ['eoXpoHOI0OrnyecKas 1mKaaa: 0Hbl, 3pbl, IEPUOABL, FTOXH.

HauanbHble 3Tambl opraHnueckoi 3Bomonuu. [losBieHHe M 3BOJIONHS NMEPBBIX KICTOK. DBOJIONHS MeTa0oan3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokaproTsl M 9YKapHOTHI.

[pouncxoxaenne 3ykapuoT (CHMMOMOTEHe3). DBOIIONHMOHHOE MPOUCXOXKACHHUE BUPYCOB. lIpomcxokaeHHe MHOTOKIETOYHBIX OpraHH3MOB.
Bo3HMKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.



OCHOBHBIE ATaIbI 3BOJIOIHMH BEICIINX pacTeHnid. OCHOBHBIE apoMop(d 03kl pacTeHuid. Beixoa pactenuii Ha cymry. [losiBiieHHE CITOPOBBIX pacTCHHMA
1 3aBoeBaHue uMu cyin. CemeHHbie pactenus. [Iponcxoxkienre BETKOBBIX PACTEHUH.

OcHoBHbIE 3Tallbl BOJIIOLMU KUBOTHOTO MHpa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Bennckas dayna. KemOpuiickuili B3pbIB — MOsIBICHUE
COBPEeMEHHBIX TUNOB. llepBeie XOpaoBbIe XHBOTHBIC. JKu3HB B BOe. DBONIOLMSA TO3BOHOYHBIX. llponcxoxneHue ampuOuidi u penTHINN.
[Tpoucxoxaenne miaexkonutamux u ntull. [IpuHnun kiroueBoro apomopdosza. OcBoeHre 6ecro3BOHOUYHBIMY U TO3BOHOYHBIMU YKMBOTHBIMHU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM U MEpUOAaM: apxeH, MPOTEPO30id, Manaeo30i, Me3030, KaiHo30M. OOIIas XapakTepUCTHKa KiIUMarta U
reoJIorn4eckux mporeccoB. [losBieHrne W pacuBeT XapaKTEpHBIX OPraHU3MOB. YTIIe0Opa3OBaHUE: €ro YCIOBUS U BIMSHHE Ha Ta30BBIA COCTaB
aTMochephl.

MaccoBble BBIMUpPaHUS — SKOJIOTUYECKHE KPU3UCHI pouuioro. IIpuunHbl U cieacTBUsl MacCOBBIX BoIMUpAaHUN. COBPEMEHHBIN SKOJIOTUYECKHMA
KpHU3HC, ero ocooennocTH. [Ipobiema coxpanenusi OuopaznooOpasust Ha 3emIie.

CoBpemeHHasl cucTeMa opranndeckoro mupa. [IpuHiuns! kiaccuukanuu oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPraHu3MOB.

JdemoHcTpauuu

[optpetsl: @. Penu, JI. Cnannannanu, JI. [lactep, U. 1. Meunukos, A. U. Onapun, . Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mwuist 1 cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo n3ydeHuto camo3apoxaeHus sku3Hmny, «Cxema omnbita C. Muepa,
I'. FOpu», «3Dtanbl Heopranuuecko sBosonuu», «l'eoxpoHonornueckas mkana», «HauvanpHble 3Tambl OpraHM4eckol HsBomOUUNY», «Cxema
o0Opa3oBaHHUs 3YKapHOT NyTéM cuMOuoreHnesza», «Cucrema >XKuUBOM mpupoasl», «CTpoeHue BHUpyca», «ApomMopho3bl pacTeHui», «PUHHOPUTHIY,
«OJIHOKJIETOUHBIE BOJOPOCHN», «MHOTOKJIETOUHbIE Boaopociny», «Mxu», «llanopoTtHuku», «l'onoceMeHHble pacTeHUs», «OpraHbl IIBETKOBBIX
pacteHuii», «CxeMa pa3BUTHS J>XUBOTHOTO MHpa», «ApomMopdo3bl XHUBOTHBIX», «lIpocreiimuey», «Kumeunomnomoctasie», «llmockue uepBm»,
«Unenuctonoruey, «Poi0ob», «3eMHOBOIHBIEY, «IIpecMbikatomuecs», «ITuipy, «Maekonutarmuey, «Pa3BuTie KU3HU B apXelcKoi spe», «Pazpurue
YKU3HU B TPOTEPO3OMCKOM 3pen, «Pa3zBuTHE KU3HU B AJICO30MCKOM 3pey, «Pa3BUTHE HKU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHask CUCTEMa OPTaHUYECKOT0 MUPay.

O6opynoBanue: repOapiy pacTeHUI Pa3IMYHBIX OTAENOB, KOJJICKIIMU HACEKOMBIX, BIIa)KHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB,
KOJUIEKLIUU UTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX >KUBOTHBIX, Uydesa MTHUIl U 3BEpei, KOJJICKIIMH OKaMEHEJIOCTEH, MOJIE3HbIX MCKOIMAEMbIX, MYJISKU
OpPraHNYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JjadopatopHasi padora «MogenupoBanue onbsiToB Mumiepa—tOpu 1o wu3ydeHWI0 aOMOTeHHOTO CHHTE3a OPTaHUYECKUX
COCTMHEHUI B IEPBUYHON aTMOChepey.

JlaGopaTopnas padora «/3yyeHne u onucaHue UCKOMAEMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTHyeckas padora «/3yueHue ocoOOEHHOCTEH CTPOCHUS PACTEHUI pPa3HBIX OTIEIOBY.

IIpakTuyeckas pabora «3yueHue 0COOCHHOCTEH CTPOEHUSA MMO3BOHOYHBIX JKABOTHBIX)».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPONOreHe3
Pa3znensl n 3anaun aHTpONIONOruU. MeTo bl aHTPOTIOJIOTUH.
CraHoBIIeHHE MIPECTABICHUN O MPOUCXOKACHUM UeoBeka. Penruruo3nsie Bo33penus. COBpeMEHHbIE HAyYHbBIE TEOPHUHU.



Cxo/1cTBO 4enoBeKa ¢ JKUBOTHbIMU. CHCTeMaTHYeCcKOe MOJI0KeHUe yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KUBOTHBIMU: CPAaBHUTEIJIBHO-
Mopdonorugeckue, SMOpHOIOrHYecKre, (GPU3HOIOr0-OMOXUMHIYECKHE, ToBecHUecKrne. QTS YeI0BeKa OT )KUBOTHBIX. [IpsIMOX0KIEHIE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOil CUTHAIBHON CHCTEMBI.

JBwxkymme cunbl ((hakTopbl) aHTPONOTeHe3a: Ouosiormueckue, comnuanbHbie. COOTHOIICHHWE OMOJOTHYECKHX W COIMAIBHBIX (aKTOPOB B
aHTPOTOTreHE3E.

OcHoBHbIE CTaAuM aHTponoreHesa. PaHHHE uenoBekoOOpa3Hble 00€3bsiHbl (IPOKOHCYJbl) W paHHUE MOHIUAbBl — OO0IIME MpeaKu
4eJI0BEKOOOPa3HbIX 00€3bsH U JII0JIeH. ABCTPAIIONUTEKU — IBYHOTHE MPEAKH Jitoiel. UeloBek yMenblii, IepBble U3TOTOBICHUS Opyauil Tpyaa. UenoBek
NPSMOXOISAIINIA U IEPBBIA BBIXOJ JIO/ACH 3a mpenensl Adpuku. YenoBek reinens0eprckuii — oOmmii npe1ok HeaHJepTaIbCKOTO YEIOBEKa U YEIOBEKa
pa3zymHoro. YenoBek HeaHJepTaIbCKUI KaK BUJ JIFO/IEH XOJIOIHOr0 KiiumaTa. YesloBek pa3yMHbIN COBPEMEHHOT'O TUIIA, ICHUCOBCKUI YEI0BEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najieoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBIH OTOOp B MOMyNANMAX YeloBeKa. MYTAIMOHHBIM TPOIECC U MOIUMOpP(H3M.
[TonynsitioHHbBIE BOJIHBL, Apeld reHoB, Murpanus u «3GHEKT OCHOBATENS B OMYJISIUIX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pachl. [lonsiTie o pace. bonblime pacel: eBporeoniHas (eBpa3uiickas), aBcTpano-HerpouaHas (3KBaTOpUaIbHas ), MOHT'OJIOUTHAS
(a3maTcko-aMepHuKaHcKasi). Bpems u myTu pacceneHus yenoBeka 1o ruiaHere. EquHcTBO yenoBedeckux pac. HaydHast HECOCTOSITENBHOCTh pacu3Ma.
[Tpucnoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBHSM OKpYKarollel cpeanl. BnusHue reorpadudeckoit cpenbl u apeida reHoB Ha MOPGHOIOTUIO U
(U3HMONOTHIO YETIOBEKa.

MexIuCIUIUTHHAPHBIE METOJbI B (hu3uueckoi (OMOIIOTMYECKOi) aHTPOMOJIOTHUU. DBOIIOLMOHHAS AHTPOIOJIOTHS W TaJIE0aHTPOTIOIOTHS
YEJIOBEUECKUX TOMYJSIUiA. brocomuanbHbie MCCIeI0BaHUS MPUPOJBI 4YeioBeKka. McciiemoBanne KOABOMIONWK OMOJOTHYECKOTO W COLMAIBLHOTO B
YeJI0BEKE.

JdemoHcTpauuu

Iloptpetst: Y. dapsun, JI. JIukn, . d. Porunckuii, M. M. I'epacumos.

Tabnuipl 1 cxembl: «KMeTobpl aHTPOTIONOTHIY, «[ 0JTOBHOM MO3T ueioBeka», «HemoBekooOpa3Hbie 00e3bsHBI), «CKEIeT YeIOBeKa M CKEJeT
muMIanize», «PyauMeHThl U aTaBu3Mbl», «J[BMXKYIHE CUJIBI aHTPONMOTEHE3a», «IBOIIOLMOHHOE IPEBO YEIIOBEKa», «ABCTPATONUTEK», «YemoBek
yMenbiiy, «HenoBek mpsMoxonsmminy, «JlenucoBckuii yenoexk» «Heanngepranbpub», «KpoManboHI», «IIpeaku denoBeka», «ITambl 3BOJIOLUU
yesnoBekay, «Packl uemoBekay.

OO6opyoBaHue: MyJISDKA OKaMEHEJIOCTEH, MPEAMETOB MaTepHAIbHON KYJIBTYpPhl MPEAKOB 4YelloBeKa, penpoaykuuu ((ororpaduum) KapTHH C
MU(POJIOTHUECKUMH 1 OUOICHCKUMU CIOKETaMH MPOUCXOXKICHHS YenoBeka, (hoTorpaguu HaX0A0K UCKOMAEMBIX OCTATKOB YeJIOBEKa, CKEJIET YeIOBeKa,
MOJIETb Yeperna yesioBeKa U yeperna IUMIIaH3e, MOJIeIh KUCTH YeJIOBeKa U KUCTH IIMMIIaH3€, MOJIETIH TOpca MPEIKOB YeIOBEKa.

JladopaTtopHasi padora «/3yueHrne ocOOCHHOCTEN CTPOCHHSI CKEJIETa YEJIOBEKA, CBA3aHHBIX C MPSMOXO0KICHUEM.

IIpakTuyeckasi padora «l/3yyeHue 3KONOrH4ecKux aaanTauil 4eI0BEKay.

Tema 6. IK0J10TUs — HAYKA 0 B3aAUMOOTHOILLIEHUAX OPraHU3MOB U HAAOPTraHM3MeHHbIX CHCTEM ¢ OKpY:Kalolleil cpeaoi
3apoxaeHue 1 pa3BUTHE 3kosioruu B Tpyaax A. ['ymbGonsara, K. @. Pynee, H. A. CeBepuioBa, 3. ['exkens, A. Tencnu, B. H. Cykauéna. Paznenbt
U 337241 SKOIOruu. CBsI3b AKOJIOTHH C IPYTUMH HaYKaMHU.



Mertoab! skosoruu. IloneBble HaOmoAeHUSA. DKCIEPUMEHTHl B HKOJOTMM: NPUPOAHBIE M J1abopaTopHble. MojeaupoBaHUE B SKOJIOTHU.
MOHUTOPHHT OKPYKAIOLIECH CPeJIbl: JIOKAIbHBIN, PETHOHAIBHBINA U ITI00aIbHBIH.

3HAYEHUE DHKOJIOTMYECKUX 3HAHUU JUI1 4YEJIOBEKA. OKOJIOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA CBA3CH YEIOBEUECTBA C IPHUPONOM.
@opMUpOBaHUE HKOJIOTUYECKON KYJIBTYPBI U 9KOJIOTUYECKON I'PAMOTHOCTH HACEJICHMUS.

JleMoHCcTpauumn

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, O. ['ekkensb, A. Tencau, B. H. Cykaués.

Tabauubl u cxemsl: «Pa3nens akonoruny, «MeTobl 3Kosoruny, «Cxema MOHUTOPUHIA OKPYXKArOIEH CpeabD».

JlaGopaTopnasn padora «/3yueHrne METO0B 3KOJOTHUYECKUX UCCIETOBAHUIY.

Tema 7. Opranu3mMbl M cpeia 00MTAHUA

DKojorudyeckue (GakToppl W 3aKOHOMEPHOCTH HUX JedcTBus. Knaccudukanus sKoIOrmueckux (akTopoB: aOMOTHUYECKHE, OMOTHYECKHE,
anTpornoreHHsle. O0IIME 3aKOHOMEPHOCTH JIEHCTBUS dKonornueckux ¢akrtopoB. [IpaBuno munumyma (K. Hlnpenrens, 0. JInbux). TonepaHTHOCTD.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotudeckue daktopbl. CBET Kak dKoJorudeckuil ¢pakrop. JleiicTBre pa3HbIX y4aCTKOB COJTHEYHOTO CIEKTPa Ha OpTraHU3MBbl. DKOJIOTUYECKUE
TPYIIBI PACTEHUN U KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CHUTHaNbHas poJib cBeTa. DOoTOmepruoan3Mm.

Temneparypa kak skonormueckuii Qakxrop. [leiicTBue Temmeparypsl Ha opraHu3Mbl. [lOHKHIOTEpMHBIE M TOMOHOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak 3xomoruyeckuit Qaxrtop. [Ipucmocobnenus pacTeHH K moJaepkaHUI0 BogHoro Oamanca. Kmaccuduxamms pactenuii 1o
OTHOIIEHUIO K Bojie. [Ipucnoco0aeHus ®KUBOTHBIX K MU3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHUS OPraHW3MOB: BOJHAs, HA3EMHO-BO3/AYIIHAs, IMOYBEHHAs, TIyOWHHAs TOJNOYBEHHAs, BHYTPHOpPraHW3MeHHas. (DU3NKO-
XUMHYECKHE 0COOCHHOCTH cpell 00uTaHus opraHu3MoB. [Ipucrocobienust OpraHu3MoB K )KHU3HU B pa3HbIX cpefax.

buonoruueckue putmbl. BHemHue u BHYTpeHHHE pUTMBL. CyTOUYHBICE W TOJWYHBIC PUTMBL. [IpHCIIOCOOIIEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHHUSAM YCIIOBH JKU3HU.

Kuzuennrsle ¢Gopmbl opraHuzMoB. lloHsTue o xuzHeHHOW Qopme. Ku3HeHHBIE (HOPMBI PACTEHUI: NEPEeBhs, KyCTAPHUKH, KYCTapHUYKH,
MHOT'OJIETHUE TPaBbl, OJTHOJIETHHE TpaBhl. JKu3HEHHBIE (DOPMBI JKUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHHMSI M 00pa3a
JKU3HHU.

buotnueckue dakropbl. Buabsl OMOTHYECKHUX B3aUMOICHCTBUN: KOHKYPEHIINS, XUITHUYECTBO, CUMOHO3 U ero ¢popmel. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCaIW3M (KBapTUPAHTCTBO, HaxjeOHW4YecTBO). Herpodwuueckue B3ammopeicTBusi (Tommueckue, Qopudeckue, (hadpUyecKue).
3HaueHne OMOTUYECKHUX B3aUMOACHCTBUMN I CYILIECTBOBAHMS OPraHU3MOB B cpejie oOuTaHus. [IpHHIMIT KOHKYPEHTHOTO UCKIIOYESHHUS.

JdemoHcTpauuu

Tabauiel U cxeMbl: «IKoJOruueckre ¢GakTopb», «CBETOBOU CHEKTP», «IKOJOTUYECKHUE TPYMIbl XUBOTHBIX MO OTHOLICHUIO K CBETY»,
«TennoKpoOBHBIE KUBOTHEIEY, «XOJOJHOKPOBHBIC XHBOTHBICY, «DHU3MOJIOTHYECKHE aTanTallii >KUBOTHBIX», «Cpeasl OOWTaHUS OpPraHU3MOBY,
«buonoruueckue putmbl», «KuszHeHHbIe (OpMBI pacTeHHil», «JKuU3HEHHbIE (QOPMBI KHUBOTHBIX», «IKOCHUCTEMA IIUPOKOIMCTBEHHOTO JIeCay,
«IKocucTeMa XBOMHOTO Jiecay, «llenu mutanusy, « XunHudectBo», «Ilapazutuzmy», «Konkypenmus», «Cumonosy, «Kommencanuzmy».




O6opynoBanue: repOapuil pacTeHU M JKUBOTHBIX, NPUCHOCOOJIEHHBIX K BIMSHUIO PA3JIMYHBIX JKOJIOTMYECKUX (akTopoB, repbapuu
CBCTOJHOGI/IBBIX, TEHETIOOMBLIX U TEHEBBIHOCIMBBIX paCTCHHfI, CBGTOJIIO6I/IBBIG, TCHCJIIO6I/IBBIC 1 TCHCBBIHOCJIMBBIC KOMHATHLBIC paCTCHUA, rep6ap1/m n
KOJUIEKIIMU TEIIOI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTCHUI, YyUela MTULl U 3Bepeid, repO0apuul pacTeHUN, OTHOCSAIINXCS K TUrpoduTam,
KcepopuTam, Me30(pUTaM, KOMHATHBIE PACTEHHS JAHHBIX TPYII, KOJUICKIMU XMBOTHBIX, OOMTAIOIIMX B PA3HBIX CpeAax, repOapuu M KOJUICKLIUU
pacTeHHi U KUBOTHBIX, 00JIaIAl0IIUX YepTaMU MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBHM XKHU3HU, repOdapuu U KOJJIEKLIUU PACTEHUHN U
JKMBOTHBIX PA3JIMYHBIX ) KU3HCHHBIX q)OpM, KOJUICKOHWH )KUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B38.I/IMOI[€I>1CTBI/I$IX.

JlaGopaTopHasi padora «BrIsiBieHHE IPUCTIOCOOIEHNI OPTaHU3MOB K BIIUSIHUIO CBETa.

JladopaTtopHasi padora «BrisBieHre npUCOCOOICHUI OPraHU3MOB K BIUSTHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. IKko010rusi BUAOB U MOMYJISIIIHIA

DKOJIOTHYECKUE XapaKTEepUCTUKU nonmyisinuu. [lonynsnus kak 6uonoruyeckas cucreMa. Poiib HEOTHOPOJAHOCTH Cpeibl, PU3NUECKUX OapbepoB
U ocoOeHHOoCcTe Omojoruu BUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpHl HOMyJsAiuid. OCHOBHBIE MMOKa3aTeNu MOMYISIHUN: YUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAsS U MTOJIOBASI CTPYKTYPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIMSL.

OKoJjoruyeckas CTpykTrypa nomnyssanuy. OIeHKa YUCIEHHOCTH MOMYJSIMU. JIMHaMuKa MOMYJSIMK U €€ peryiasauusa. buornueckuii moreHuan
nonyasinud. MozaenupoBaHue IWHAMHMKM nonyiasinud. Kpusele pocta yucieHHocTH nonyiasuud. Kpusele BeDKHMBaHUA. Perynmsnuss 4mMcIIEHHOCTH
HOMYJSIHIA: Poib (PaKTOPOB, 3aBUCAILINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeru BUJOB (r- u K-cTpaTterun).

[lonsitue 06 sKxomornyeckoil Hume Buga. MectooOutanue. MHoroMmepHass Mojenb 3kojormdeckoi Humm JIx.M. XatunHcona. Pa3zmepst
sKojornyeckor Humu. [loreHnuansHas U peaau3oBaHHAas HUILH.

Bup xak cucrema nonyisinuid. Apeaiibl BUI0B. BBl 1 MX )KM3HEHHBIE CTPATErUU. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUI'PALlUii )KUBOTHBIX. bHOJIOrnuecke NHBa3uM 4yK€pPOJHBIX BUIOB.

JdemoncTpanuu

Ioptper: Ix. M. XaTunHCOH.

Tabauiel U cxembl: «IKOJIOTHYECKHUE XapaKTePUCTHKU Nomynsauuny», «I[IpocTpaHcTBeHHas CTpyKTypa momyisuuny, «Bo3pacTHble mupaMuibl
NOMyJAIMN», «CKOpOCTh 3aceNeHUs IOBEPXHOCTH 3€MIIM pa3Iu4YHbIMU OpraHu3MaMmn», «Mozensb sxkonorunueckoi Humu Jix. M. XatunHconay.

O6opynoBanue: repOapuu pacTeHHUM, KOJIEKINN )KUBOTHBIX.

JlabopaTtopHuast pa6ora «[Ipucnocobnenus CEeMsIH pacTeHui K pacCeNeHUIoN.

Tema 9. Ikos0rusi co001mECcTB. IKOTOIHIECKHE CHCTEMBI.

Coob1ecTBa opranu3MoB. bronienos u ero ctpykrypa. CBsi3u MeXIy OpraHu3MaMH B OMOLIEHO3E.

OxocucreMa kak oTkpbitas cucrema (A. [x. Tencnu). OyHKIMOHAIbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: NMPOJYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHH. Tpoduueckue nenu u cetu. Abuotuyeckue 6J10ku s3xocucteM. [TouBsl 1 mibl B 3kocuctemMax. KpyroBopor BemiecTs
U TIOTOK YHEPTUH B 3KOCUCTEME.

OcHOBHbIE TIOKa3aTeIM FKOCUCTEMbI. bromacca 1 npoayKkius. DKoJ0rHuecKrue MUPaMuIbl Yucel, 0MOMacChl U SHEPTUH.



Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HarpaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIECCHUHU.
[lepBu4HbIC ¥ BTOPUYHBIC CYKIIECCUH U UX MPUYMHBI. AHTPOIIOI€HHBIE BO3ACUCTBHS Ha cykueccud. KinmmakcHoe coobmecTBo. bruopasnooOpasue u
MOJIHOTA KPYrOBOPOTAa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie SKOCUCTEMBL. DKOCUCTEMbL 03ED U peK. DKOCUCmeMbl Mopell U 0KeaHo8. IKOCUCHmeMbl MYHOP, 1eco8, Cmenetl, NyCmblHtb.

AHTpPONOTeHHBIE SKOCUCTEMBI. ATpOdKOCHCTEMA. ATPOLIeHO3. Paznuuns Mexxay aHTPONOTeHHBIMU U IPUPOIHBIMU IKOCHCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas diopa u payna. CHHaHTpONHU3aIHsI TOPOACKOH (ayHbl. bruomornueckoe
U XO34MCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOACHCTBUI OPraHU3MOB B 9KOCHUCTEMAX. Po/ib Kackaonozo s¢hghexma u 6u006-30ughuxamopos
(knrouesvlx 8u008) 8 hyHKyuoHuposanuu sxocucmem. IlepeHOC FIHEPTUU U BEIIECTB MEXKY CMEKHBIMH 3KOCUCTEMaMU. Y CTOMYMBOCTh OPraHHU3MOB,
MOMYJISIIIUIA U 9KOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUI.

Mexanusmol 8030eticmeus 3a2psA3HeHULl PASHLIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSX,
OCHOBbl IKOI02ULECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToI0IoTHsI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOTCHHBIX YKOCHUCTEM.

JleMoHCTpauumn

Hoptpert: A. JIx. Tencnu.

Tabmauiel U cxeMbl: «CTpyKTypa OHOIIEH03a», «DKOCHUCTEMAa IUPOKOIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jiecay, « OYyHKIIMOHAIbBHEIE
TPYIITBI OPTAaHU3MOB B 9KOcHcTeMe», «KpyroBopoT BemecTB B akocucTeMey, «Llernn nuranus (macTOUIIHAS, TeTPUTHAS )», « IKOJIOTHIECKas T PpaMuIa
grucem», «JKOJIOTHYECKas MHUpamMuaa Ouomacchl», «IJKoIOrWYecKas mnupamuaa sHeprum», «OOpaszoBanue Oonota», «llepBuuyHas cykueccus,
«BoccraHoBieHue Jjieca mocie noxkapay, «JKoCucTeMa 03epay, «ArporeHo3», «KpyroBopor BEmIECTB U MOTOK YHEPIUU B arpoueHosey, «IIpumepsl
ypOOIKOCUCTEM.

ObopynoBanue: repdapiu pacTeHUH, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl M 3Bepel, repOapuu KyJAbTYPHBIX M JHKOPACTYIINX PACTEHHIA,
aKBapuUyM KaK MOJIETb SKOCUCTEMBI.

IpakTuyeckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBI.

JlaGopaTopHas padora «/3ydueHue pa3HoOOpa3us METKUX MOYBEHHBIX YWICHHCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCKypeus «IKCKypcHs B THITUYHBIN OnoreoreHo3 (B 1yOpaBy, Oepe3HsiK, eIbHUK, Ha CyXOA0JIbHBINA WM MOMMEHHBIH JIYT, 03€p0, 00I0TO)».

IKCKypeHst «IKCKYpCHS B arpOdKOCUCTEMY (Ha TOJIe WU B TEIUTUYHOE XO351CTBO)Y.

Tema 10. Buocdepa — riodanbHasi IKocUCTEMA

buocdepa — obmermmanerapras 00004ka 3eMiTy, T/Ie CYIIEeCTBYET WM CYIIECTBOBAIA JKU3Hb. Pa3BuTue mpencrasieHuit o Ouocdepe B Tpynax
9. 3rocca. Yuenue B. W. Bepnaackoro o 6uochepe. O6mactu 6uochepst u e€ coctan. JKuBoe BemiecTBo Onocheps 1 ero GyHKITUH.

3aKOHOMEPHOCTH cyIecTBOBaHUS Onocdepsl. OcobeHHOCTH Onocdephl Kak ro0aabHON 3KoCcUCTeMBL. J[MHaMu4Yeckoe paBHOBecHE B brocdepe.
KpyroBopoTsl BemecTB 1 OMOre0OXUMHUYECKHIE IUKIIBI (YIiiepoa, a30Ta). PUTMUYHOCTE siBJIeHUH B Onochepe.

3oHanbHOCTE OuoCchepsl. [lousaTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA, XBOWHBIE JIeca, CMEIIAHHBIC U IIIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITMUECKHUE JIeca, BLICOKOTOPhs. KiluMar, pacTUTEIbHBIN U )KUBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa 1 QyHKIIHS KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMAIA B OHOCHEPHBIX ()YHKITHIA.



JdemoHcTpauuu

Hoptpetsr: B. U. Bepuaackuii, 3. 3tocc.

Tabauuetl u cxemsl: «I'eochepsl 3emuan», «KpyroBopoT azora B mpupoze», «KpyroBopot yrieposaa B npupoje», «Kpyropopor kuciopona B
npupoze», «KpyroBopot Boasl B mpupoje», «OcHoBHbIe OuoMbI cymny, «Knumarndyeckue nosica 3emum», «Tynapay, «Taiiray, «CMmemanHbii 1ecy,
«lInpoxonucTBeHHbIN ec», «Crenby, «CaBanHay, «IlycTeiHsy, «Tponndyeckuit iecy.

O6opynoBanue: repOapuu pacTCHU pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YUesnnoBek u okpy:Kamoumias cpeaa

DKOJIOTHYECKUE KPU3UCHI U X NMIPUYMHBL. Bo3aeiicTBre yenoBeka Ha Onocdepy. 3arpsi3HeHre BO3MyITHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHue
BOJHOM cpenpl. OXpaHa BOJIHBIX pecypcoB. Pa3pymienne mousbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHenue kinmara.

AHTpPOIIOTeHHOE BO3/ICHCTBUE HA PACTUTEIBHBINA U KUBOTHBIM Mup. OXpaHa paCTUTEIHLHOTO H )KUBOTHOTO MUpa. OCHOBHBIE MTPUHITUITH OXPAHBI
npupobl. Kpacueie kauru. Oco6o oxpansiemsie npupoanbie Tepputopuu (OOIIT). boranndeckue caubl 1 300JI0THYeCKUE TAPKU.

OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO PA3BUTHS YEIIOBEUYECCTBA U IPUPOIBI. PallnoHaIEHOE IPUPOIOIONIBE30BaHNE U COXPAHEHUE OUOIIOTHYECKOTO
pazHooOpazust 3emud. OO0mIMe 3aKOHOMEPHOCTH TIIOOANBHBIX AKOJIOTHMUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpU3HMCa M €Tr0 BEpOSATHBIC
TTOCIIC/ICTBHSL.

Pa3BuTHE METOI0B MOHUTOPHUHTA PA3BUTHS OTIACHBIX TEXHOT€HHBIX MPOIECCOB. CucmeMmHble UcCcied08anus nepexooa K pecypcocoepearoueti u
KOHKYPEHmMOCNoCcoOHOU 3Hepeemuke. buonocuueckoe pasnoodpasue u duopecypcvl. Hayuonanvnvle ungopmayuonnvie cucmemol, obecnevusaroujue
docmyn K uHgopmayuu no COCMOSHUN OMOeNbHbIX 6udo8 u skocucmem. (OcCHOB8bI IKOpeaburumayuu 3Kocucmem u cnocob6os 0O0pvobL ¢
buonospedcoenusmu. PexoncmpyKkyus MOPCKUX u HA3eMHbIX IKOCUCTEM.

JleMoHCTpanuu

Tabmuipl U cxeMbl: «3arps3HeHne atMmochepb», «3arpszHeHue THApochepsl», «3arps3HeHne mouBbly, «llapHUKOBEIT dDdexT», «Ocobo
OXpaHsieMble IPUPOTHBIC TEPPUTOPUIN», «MOIETTH YIIPABIIEMOTO MUPAY.

ObopynoBanue: ¢portorpaduu oOXpaHsIeMbIX pacTeHUI U KUBOTHBIX KpacHoit kauru Poccutickoit @eneparuu, KpacHoi KHUTH peruoHa.




IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMsS K pe3yabTaTaM OCBOCHMS 00YYaIOIMMHUCS MPOTPAMM CPEIHETO OOIIEero 00pa3oBaHus: JIMUHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIE.

B cTpyKType IMYHOCTHBIX PE3yJIBTATOB OCBOCHUS TPOTPAMMEI IO OMOJIOTHH BBIICIICHBI CIICAYIONIUE COCTABIISIONINE: OCO3HAHNE 00 YIAFOIIIUMUCS
POCCHUICKON TPaKIAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CAMOOTIPEIEIICHUIO, HAIu4Uue Momugayuy K 00y4eHHIo
OMOJIOTUH, YenleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKICHUI JTMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEM U MCTOPUYECKUX TPAIULIUN Pa3BUTHS
OHMOJOTUYECKOT0 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb OOYYAIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH JIESITENBHOCTH II€HHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMM, MIPUCYIIUMH CUCTEME OMOJIOTHYECKOT0 00pa30BaHuUs, Haluyue npasoco3HaHUs SKOIOTHUECKON KYIbTYpbl, CHOCOOHOCMU cmasumy 11€IU
U CTPOUTD KU3HEHHBIC TITAHBI.

JIngHOoCTHERIE pPE3yabTaTbl OCBOCHUSA IIPOrpaMmbl I10 ouoJsoruu JOCTUTAaKOTCA B C€AUHCTBEC y‘IC6HOI>i U BOCIIUTATEILHOU ACATCIIBHOCTU B
COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUUCKHUMH COITMOKYIHTYPHBIMU, UCTOPHUECKHUMH M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B
oO1ecTBe mpaBuIaMu U HOpPMaMH TTOBEJEHUS M CITOCOOCTBYIOT TIPOIIeccaM CaMOIIO3HAHMSI, CAMOBOCITUTAHUSI I CAMOPA3BUTHS, Pa3BUTHS BHYTPECHHEH
MO3UIUH JTMYHOCTH, TATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MIPABOMOPSIKY, YEIIOBEKY TPY/a U CTapIIEeMy MOKOJIECHUIO, B3AUMHOTO YBa)KEHUs, 0€PeIKHOTO
OTHOIIIEHUS K KYJIbTYPHOMY HACJIEAUIO U TPAIULIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanviv, IpUpoJIE U OKPYKaIOIIEH cpeie.

JIndHOCTHBIE pPe3yabTaThl OCBOCHUS Yy4eOHOro mpeamera «bHONIOTHS» IOMKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYyYarOIIMXCS
PYKOBOJICTBOBAThCSI C(OPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIMM, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUM,
COOTBCTCTBYIOIIIUX TPaAUITUOHHBIM HCHHOCTAM pOCCHfICKOFO O6H_[€CTB8., paclmIupCHUC KU3HCHHOTO OIIbITa W OIbITa ACATCIBHOCTH B IIPOLCCCE
peanusalii OCHOBHBIX HANPaBJICHUN BOCIIUTATENBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMU 00 YUYaIOLIErocsl Kak aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUNMCKOro OOIIeCTBa;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBaXKCHIE 3aKOHA U MPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM NEATENBHOCTH MPH CO3AAHUM y4YEOHBIX MPOEKTOB, PEHICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3ajad,
BBITIOJTHEHU U 6I/IOJIOI‘I/ILICCKI/IX OKCIICPUMCHTOB;

CIIOCOOHOCTH OTPENENsATh COOCTBEHHYIO TO3UIUIO IO OTHOIICHHUIO K SIBICHUSM COBPEMEHHOW KHU3HU U OOBICHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aWMOJICHCTBHS JIIOJCH C Pa3HBIMH YOSKACHUSAMH, KYIbTYPHBIMH
LEHHOCTSAMHU U COLIUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTB K COTPYAHHUYCCTBY B IPOLCCCE COBMCCTHOI'O BBIITOJTHCHHA y‘-Ie6HBIX, MMO3HABATCIIbHBIX U UCCJICAOBATCIILCKUX 3aa4, YBaAXXUTCIIbHOI'O
OTHOIIICHHUSI K MHEHUIO OMIMOHEHTOB MPH 00CYXACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMS,

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU NEATEIbHOCTH;



2) IaTPHOTHYECKOI0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTh POCCHICKOMN Ipa)KIaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAXKECHUSI K CBOEMY HapoAay, YyBCTBA OTBETCTBEHHOCTHU Iepen
Ponunoii, ropmoctu 3a cBoii kpai, cBoto PouHy, CBOIl S3bIK M KyJIbTYpY, IPOLLIOE M HACTOSIIEe MHOTOHAIIMOHATIBHOTO Hapoaa Poccum;

[IEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIECIUIO M TAMSATHUKAM MPUPOIBI, TOCTHKEHUSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
Tpyne;

CHOCOOHOCTH OLIEHUBATH BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB
IPUPOJIBL, B )KM3HU YEJIIOBEKA U COBPEMEHHOT'O O0IIECTBA;

ujeliHas yoex1€HHOCTh, TOTOBHOCTD K CITY>)KEHHIO | 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CYIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOT0 HAPOJA;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ’TUYECKOTO OBEJCHHUS;

CIOCOOHOCTH OIEHUBATH CUTYAILIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYILIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM DPOIMTENSIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO TPHUHSITHS LEHHOCTEW CEMEWHOW >XU3HU B
COOTBETCTBHMHM C TpaJAULUSAIMHU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIICHHE K MUY, BKITIOUas 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, O0IIECTBEHHBIX OTHOIICH Hif;

MOHUMaHHE YMOIIMOHAIBHOTO BO3JICHCTBUS JKUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPa)KEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIATH KaueCTBA TBOPUECKOM JTIMYHOCTH;

5) ¢u3uueckoro BocnuTanusi, GOPMHUPOBAHNUS KYJIbTYPhI 3/10POBbS H IMOIMOHAIBLHOIO 0J1arOIOJTY YHS:

NOHMMaHME M pealu3anus 370poBOro M Oe3omacHoro o0Opasza >KM3HM (30pOBOE MUTAHHE, COONIOJIEHHE TMIHMEHWYECKHX IMPaBUI U HOPM,
cOaaHCUPOBaHHBINA PEKUM 3aHATUH U OTIBIXA, PETYIIpHAs (U3MUYECcKas aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3MUYECKOMY U ICUXUYECKOMY 370POBBIO;

NOHMMaHHE IIEHHOCTH MPaBUJI MHIMBHIYATBHOTO W KOJUICKTHBHOT'O O€30MacHOT0 MOBEICHHS B CUTYAIMSIX, YTPOXKAIOIINX 3/10POBBIO M JKU3HH
JOCH;

OCO3HAHUE MOCICACTBUH U HENPHUATHS BPEAHBIX MTPUBBIYEK (YHOTPEOICHHS aJIKOTOJIsI, HAPKOTUKOB, KYPEHHS);

6) TPy10BOTr0 BOCIIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HaHNE IIEHHOCTH MacTepCTBa, TPyNOI00He;

TOTOBHOCTb K aKTHBHOM AEATEIHHOCTH TEXHOJOTHMUYECKOW M COLMAIBHOW HANpaBIEHHOCTH, CIOCOOHOCTh WHUIIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSTENIFHO BBITOJIHATH TAKYIO €S TEILHOCTS;

UHTEpPEC K pPAa3IWYHBIM cdepaM TpoecCHOHATBHON AeATENbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieid mnpodeccun u
peaIn30BBIBATh COOCTBEHHBIC KU3HEHHbIC TUIAHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTHYECKOT 0 BOCIIUTAHMSA:

9KOJIOTUYECKH I1eJIec000pa3HOe OTHOMICHUE K MPHUPOJIE KaK UCTOYHUKY KHU3HH Ha 3eMIie, OCHOBE €€ CyIECTBOBAHMS,



TIOBBIIIEHHE YPOBHS 3KOJIOTHYECKOW KYJIBTYphI: IPUOOPETEHHE OIbITA IJIAHUPOBAHUS ITOCTYIKOB M OLIEHKH MX BO3MOXKHBIX TOCICICTBHMA JIJIs
OKpY>Karolleu Cpebl;

0CO3HAHKE TJI00ATBHOTO XapaKTepa SKOJIOTHISCKHUX MPOOIIeM U IyTeH MX PEIICHUS;

CHOCOOHOCTH MCIIONIB30BaTh MPHOOPETAEMBbIE ITPU N3YUECHUH OMOJIOTHH 3HAHUS M YMEHHUS MIPU PEIICHUH MTPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM
MPUPOIOIIOIB30BaHUEM (COOJIIOICHUE TTPAaBUJI MOBEJICHUS B MPUPOJIC, HAMPABJICHHBIX HA COXPAHCHUE PABHOBECHUS B DKOCHCTEMax, OXpaHy BHUJIIOB,
IKOoCcUCTEeM, Orochepsr);

AKTUBHOE HETPHUATHE JICHCTBHI, NPUHOCAIIMX BPEA OKpYXKAlOIIeH TNPUPOJHON Cpele, yMEHHE MPOrHO3UPOBATh HEOJIATrONPHUSTHHIC
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX ACHCTBUI U IPEIOTBPAIATh UX;

HAJIMYHUE PA3BUTOTO YKOJOTHYECKOTO MBIILICHHS, YKOJOTHUECKOW KYIbTYPbI, OMbITAa ACITEIBHOCTH 3KOJOTHUECKOW HANPABICHHOCTH, YMCHHSI
PYKOBOACTBOBATLCA MMHU B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COLII/I&JII)HOIZ IMPAKTHUKE, TOTOBHOCTH K Y4YaCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTU
HKOJIOTMYECKOH HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MPaKTUKU, OCHOBAaHHOTO
Ha JTHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOI M YUTATEIHCKOM KYIBTYPHI KaK CPEACTBA B3aUMOICUCTBUS MEXKTY JIOJbMHU U MMO3HAHUS MUDA;

NOHMMaHUE creun(pruKy OMOJIOTMM KaK HayKH, OCO3HaHUs e€ poiu B (OPMHUPOBAHMU PAIlMOHAIBHOIO HAyYHOTO MBIIUIEHUS, CO3JaHUU
[[EJIOCTHOTO TMPEICTaBICHUS 00 OKPYXAIOIIeM MUPE KaK O €UHCTBE MPHUPOJBI, YEIOBEKa U OOIIeCTBa, B TO3HAHUH MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnr TpobiieM COXpaHEeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTHU OHMOJOTHH AJiI COBPEMEHHOW IMBUIIM3AIMK: OOECIEYeHHs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE
MEPCIEKTUBHBIX OMOTEXHOJOTUI, CHOCOOHBIX pelaTh PECypCHble MPOOJIEeMbl pa3BUTUSI UYEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 II0OATBHBIX
AKOJIOTHUECKUX TpobreM u obecredeHus Mepexola K YCTOMUMBOMY pPa3BUTHIO, PAIIMOHAIBHOMY WCIOJIB30BAHUIO MPUPOJIHBIX PECYpCOB H
(hOpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B TIOJIYYECHUU OMOJIOTMUECKUX 3HAHUM B LIEJSIX MOBBILICHUS OOIIEH KYyIbTYphl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK
COCTaBHOM YacTu (PyHKIIMOHAILHON TPAaMOTHOCTH 00yJaromuxcs, GopMupyeMoi pu U3y4eHUH OHOJIOTHH;

NMOHNUMAaHHUC CYHIHOCTU MCTOHOB IMO3HAHUA, WCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAYyKax, CHOCOGHOCTI/I HCIIOJIb30BATh IMMOJIYYaCMbIC 3HAHUSA JIA
aHaM3a M OOBSCHCHHS SIBIICHHI OKPYXKAIONIETO MUPA W MPOUCXOIAIINX B HEM M3MEHCHUH, YMCHHE JIeTlaTh 00OCHOBAaHHbBIC 3aKITFOUEHUS HA OCHOBE
HAaYYHBIX (I)aKTOB U UMCIOIHNXCA JaHHBIX € HCJIbIO IMOJYUCHUA JOCTOBCPHBIX BHIBOIOB,

CHOCOOHOCTh CAMOCTOSITEITFHO MCIIOJIB30BaTh OMOJIOTMYECKIE 3HAHUS IS PEIICHHs IPOOJIeM B PeabHBIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHUEC ICHHOCTU HaquOI;'I ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHAUBUAYAJIbHO U
B TpYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUI0 M caMO00pa30BaHUIO, K AKTUBHOMY IMOJTYYCHHUIO HOBBIX 3HAHUH MO OWOJIOTHH B
COOTBETCTBHH C )KU3HEHHBIMU IMTOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATbHI



MertamnpeMeTHbIE Pe3y/bTaThl OCBOEHHUS yueOHOro mnpenMera «buosiorus» BKIIIOYAIOT: 3HauuUMbE JUIsI (DOPMUPOBAHMS MHPOBO33PEHUS
o0yJaromuxcs MeKIUCIUIUIMHAPHBIE (MEXKITPEIMETHBIE) O0IIeHAYYHbIe TTOHATHS, OTPAXAIOIIUE [EJIOCTHOCTh HAyYHON KapTHHBI MUpPA M CHEUU(UKY
METO/IOB IIO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SIBJICHUE, ITPOLECC, CUCTeMa, HAyUHbIM (DaKT, MPUHILIKII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEN0BAaHUE, HAOIIOJEHUE, H3MEpPEHHE, SKCIEPUMEHT U JIpyrue); YHUBEpCAIbHbIE YyueOHbIE JEHUCTBUS
(mo3HaBaTeNnbHbIE, KOMMYHHUKATHBHBIC, DETrYyIATHBHBIE), oOecneuuBaromiue QGopMupoBaHUE (DYHKIMOHAIBHOW TIPaMOTHOCTH U COLMAIbHOMN
KOMIIETEHIIUM O00YyYarolMXcs; CIOCOOHOCTh OOYYaIoLIMXCSl MCIOIb30BaTh OCBOEHHBIE MEXAMCLUUIIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUSA U
YHUBepcaJlbHble Y4eOHbIE IeHCTBHS B I03HABATEIBHOM U COLMAILHON IPAKTHKE.

B pesynpTare m3ydeHus OMOJIIOTMH Ha YPOBHE CpeIHEro odmiero odpa3zoBaHHs y oOydaromerocs Oynytr copMupoBaHBI MMO3HABATEIbHBIC
YHUBEpCaJlbHble y4eOHbIe JEHCTBUS, KOMMYHUKAaTUBHbIE YHHBEpCaJbHble yyeOHbIE JEHCTBUS, PEryIsATHUBHbIE YHHUBEPCAJbHbIC yueOHBIC JEHUCTBUS,
COBMECTHas J€STEIbHOCTD.

MertarnpeMeTHbIE pe3yIbTaThl OCBOCHUS ITPOrPaMMBbI CPETHET0 001Iero 00pa30BaHus JOIKHBI OTPaXaTh:

OBiajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6azoBble JJOrHYeCKHUeE eHCTBHUA:

CaMOCTOSITENIEHO (POPMYITUPOBATH M aKTYaJTU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWU 3HAHUM NPHUEMBI JOTMYECKOrO MBIIUICHUS (aHaiau3a, CHUHTE3a, CPaBHEHMs, KiacCHU(PHUKAIMH, 0O0OOLIeHHUS),
PacKpbIBaTh CMBICT OMOJIOTHUECKUX TMOHSATUH (BBLACIATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSMU);

ONpeaAcCATh UCIIU ACATCIBHOCTH, 3aJaBasd IMapaMeTPbl U KPUTCPUHU UX JOCTUIKCHHA, COOTHOCUTE PE3YJIbTAThl ACATCIbHOCTU C IMOCTABJICHHBIMU
HEISIMH;

UCTIOJIB30BaTh OMOJIOTHYECKUE TIOHITHS ISl OObSICHEHHSI (DAKTOB M SBJICHUHN JKUBOW MPUPOIBL;

CTPOUTL JIOTHYCCKHUC PACCYXKICHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), BBIABJIAATH 3aKOHOMCPHOCTU U IMPOTHUBOPCYHA B
paccMaTpUBaEMBIX SBICHHSX, POPMYITUPOBATH BEIBOIBI M 3AKITIOUCHIS,

IMPUMCHATH CXCMHO-MOACIIBHBIC CPCACTBA AJId MPECACTABICHUA CYILICCTBCHHBIX CBSI3€U U OTHOIICHUI B N3y4aCMbIX 6I/IOJIOFH‘-IGCKI/IX O6'LCKT8.X, a
TaKXKe MPOTHBOPEUYHUI Pa3HOTO PO/Ia, BBISBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUs IPOOIEMbI ¢ YYETOM aHaIHM3a UMEIOIIMXCSI MAaTePUAIbHBIX U HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHUThH KOPPEKTHUBBI B ICITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISIM, OIICHUBATH PUCKH MTOCIIEACTBUHN I TCILHOCTH,

KOOPAWHHUPOBATDH U BBHIIOIHATH Pa0OTY B YCIOBUSAX PEATILHOTO, BUPTYATHHOTO H KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH XU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATENbLCKHE NeiiCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKOM U TIPOCKTHOM JEATEILHOCTH, HABBIKAMU pa3peIIeHUs TPO0IIeM, CTOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOATCIIBHOMY ITOMCKY METOJ0B PCHICHUA NPAKTUYICCKUX 3aad, IPUMCHCHHIO PA3JIMYHBIX MCTOAOB IMO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIC BHJbI JCATEILHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIlUH, MPEOOPa30OBaHUIO M TPUMCHCHHUIO B
Y4eOHBIX CHUTYallUsAX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;



(OpMHPOBATH HAYYHBIH THIT MBIIUICHUS, BIAICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMHA U METOJIaMHU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a491 B 00Pa30BATEIILHOM JIEATEITHPHOCTH U KU3HEHHBIX CUTYAIIHSX;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyallU3UPOBaTh 3a/lady, BBUIBHTaTh TUIOTE3y €€ PpEIICHUs, HaXOAWTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPIKIICHUH, 3a1aBaTh TAPAMETPHI U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJI€ PEIICHUS 3aJIa4d PE3yJIbTaThl, KPUTHUECKU OIICHUBAThH UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MCHECHHUE B
HOBBIX YCJIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHTYAaIUsM, OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LI€JICHAIIPABICHHBII IMOMCK IMEPEHOCA CPEJCTB U CIIOCOOOB JACHCTBUS B MPO(ECCHOHAIBHYIO CPELY;

YMETh MIEPECHOCUTh 3HAHUS B MO3HABATEIBHYIO M IPAKTUYECCKYIO 00J1aCTH KU3HEACATEIIHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIbHbBIE MOAXOAbl M PEIIeHHs, CTaBUTh MPOOJEeMBbl U 3a7aud, JOMYCKAIOIINe albTepHATHBHBIC
peueHus.

3) pabora ¢ nHpopmanHeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpManuu (TeKcTe y4eOHOro mocoOusi, Hay4HO-TOMYJISIPHOM JuUTepaTrype, OMOIOrHuecKux
CJIOBapsiX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETe), aHaTu3upoBaTh HHYOPMAIIMIO PA3IMUHBIX BUIOB U ()OPM MpeACTaBICHUS,
KPUTUYECKU OLICHUBATH €€ JOCTOBEPHOCTD U HENIPOTUBOPEUYUBOCTS;

dbopMynupoBaTh 3amMpochl U MPUMEHATH DPA3IMYHBIE METOIbl NpPHU TOUCKE U OTOOpEe OMOJIOTHYEeCcKO HHQPOpMAIUU, HEOOXOTUMOU ISt
BBITIOJTHCHUA y‘-Ie6HI)IX 3a1a4,

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO
HCITIOJIB30BAHHUA PA3JINYHBIX ITIOUCKOBBIX CUCTCEM,

CaMOCTOSITENILHO BBIOMpPATh OMTUMANBHYIO (OpMy MpeacTaBiIeHUs Ouonoruueckoil nHdopmanuu (Cxembl, rpaduKu, AUArpaMMBbl, TAOJHUIIbI,
PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KaueCTBE CPEJCTBAa Npu paboTe ¢ OMoJoruyeckoi MH(poOpMaIHen: NPUMEHATh XUMHUYECKUE, (pU3ndecKue U
MaTeMaTUYeCKHUEe 3HAKU U CUMBOJIBI, (POPMYIIbI, a00peBUATYpPy, HOMEHKIIATYPY, HCIIOJIB30BaTh M MPEOOPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HarjsiaHOCTH,

BJIJICTh HABBIKAMH PACIIO3HABAHMS M 3aIUTHI HH(pOpMAIHK, HH)OPMAITMOHHON 0€30MTaCHOCTH JTMYHOCTH.

OBiiajieHHe YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH J1eiiCTBHIMU:

1) obmenne:

OCYIIECTBIIATh KOMMYHHKAIIMU BO BCeX cepax »KM3HH, aKTHBHO Y4aCTBOBATh B IUAJOTe WIIM JUCKYCCHH TI0 CYIIECTBY OOCYKIAeMOil TeMbI
(YMGHI/IC 3a1aBaTbh BOIPOCHI, BBICKA3bIBATh CYXJACHUSA OTHOCUTCIIBHO BBLIITOJHCHUSA Hpe}lﬂaraeMoﬁ 3ala4i, YIYUTBIBATb MHTCPECHI U COTJIACOBAHHOCTD
MO3MIHI IPYrUX YYACTHUKOB THAIIOTA HJIN JUCKYCCHUH);

pacro3HaBaTb HeBep6aHBHBIe cpeacTBa O6H_[eHI/IS'I, MNOHMMAaTh 3HAYCHUC COLHAJBHBIX 3HAKOB, NPCANOCBHIIOK BO3HUKHOBCHUSA KOH(l).HI/IKTHBIX
CHUTYyaIMi, yMETh CMATYaTh KOH(IUKTHI K BECTH MIEPETOBOPHI;



BJIQJICTh Pa3IMYHBIMU cIIocO0aMK OOIIECHHS ¥ B3aUMOJICHCTBHS, TOHUMAaTh HAMEPEHUS IPYTUX JIIOACH, IPOSBIATh YBAKUTEIHHOE OTHOIICHHE K
co0eceTHUKY ¥ B KOPPEKTHOH Gopme (HOpMyTHpOBATH CBOU BO3PAKECHHUS;
Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C HCIIOIB30BAHMEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs IeSITEJIbHOCTh:

NIOHUMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIMBHIyaTbHON PaOOTHI PU PEIICHNH OUOIIOTHYECKOH poOIeMbl, 000CHOBHIBATH
HE0OXOIMMOCTh MPUMEHEHHS IPYMIIOBHIX (POPM B3aUMOICUCTBUS IPU PEILIEHUU y4eOHOH 3a/1auH;

BBIOMPATh TEMATHKY ¥ METOJIbI COBMECTHBIX JICHCTBUI C YUETOM OOIIMX HHTEPECOB M BOZMOKHOCTEH KaXKIOTO WIeHA KOJJICKTHBA;

IIPUHUMATBh LIeJId COBMECTHOM JE€SATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIAWHUPOBAThH JEUCTBHS MO €€ TOCTUKEHUIO: COCTABIIATH IJIaH JEUCTBUM,
pacmpenensiTh pou ¢ ya€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAY€CTBO CBOET0 BKJIAJa M KaXI0r0 YYaCTHUKA KOMaH bl B OOIINI pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UAEH C MTO3UIIUN HOBU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON 3HAUNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUECKOE MIOBEACHUE B PA3IMUHBIX CUTYALIUAX, IPOSIBIISATH TBOPUECTBO M BOOOpakeHUE, OBITh MHUIIUATHBHBIM

OBJ1a/ieHHe YHHBEPCATBHBIMY PETyJISITHBHBIMY J€CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOIOTMUECKIE 3HAHUS JJIsI BBIIBIICHHS MPOOJIEM M MX PELICHHS B )KU3HCHHBIX M YICOHBIX CHTYAIHAX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHUX 3HAHUN LEJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX )IeﬁCTBHSIX " IMOCTYIIKax IO OTHOIICHHIO K JKUBOH
HPHPOJIE, CBOEMY 30POBBIO H 3710POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATEL IMO3HABATCIBHYIO ACATCIbHOCTH, BBLIABIIATH HpO6J'IeMBI, CTaBUTh U (i)OpMy.TII/IpOBaTI) coOCTBEHHEIE 3aa4uyu B
00pa30BaTeNbHOM ACATEIBHOCTH U )KU3HCHHBIX CUTYAIHAX;

CaMOCTOSITENILHO COCTaBISITh [UIAH PELICHUS TPOOIEMBI C YYETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEMOYTCHUIA;

AaBaTh OLICHKY HOBLIM CUTYAILIUAM,

PACIIMPSATH PAMKH Y4EOHOTO MPEIMETa Ha OCHOBE JIMYHBIX IPEAMOYTCHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHMBATh MPUOOPETEHHBI OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO INUPOKOM SPYIUIMH B pa3HBIX OOJACTSIX 3HAHWM, IOCTOSHHO TMOBBIIIATH CBOU
00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OUCHKY HOBLIM CUTYAllUSAM, BHOCUTb KOPPCKTUBELI B ACATCIBHOCTD, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LIC/IAM,

BJIaZIETh HABBIKAMH IO3HABATEIBHOM PE(PIEKCHM KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBUN M MBICIHUTEILHBIX MPOLECCOB, X PE3YJILTATOB M
OCHOBAHHUH, UCTIOIB30BATh NPUEMBI pe(DIICKCHH I OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATH PUCKHM ¥ CBOEBPEMEHHO IIPHMHUMATH PELICHHS 10 MX CHIDKEHHUIO;

IIPUHUMATh MOTUBBI U ApI'yMEHTHI APYTHUX IIPU aHAIU3€E PE3YJIBTATOB JAEATEIbHOCTH;



3) npuHsATHE ceOsl M IPYTHX:

NPUHUMATH ceOsl, MOHMUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIU3€ PE3YJIbTaTOB JAEATEIbHOCTH;
npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MTO3ULUH JIPYrOro YeJI0BEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS colepkaHusa yueOHoro mpenmMera «buosjorus» Ha yriiyOon€HHOM YPOBHE OPHEHTUPOBAHBI HA OOecTieueHUe
poQMIBLHOTO 00yUueHus: 00yyaromuxcst onosorun. OHU BKIIIOYAIOT: cieliupUUIecKue s OMOIOTHN HAyYHBIE 3HAHUS, YMEHUS U CTTIOCOOBI IEWCTBHI 11O
OCBOGHUIO, HHTEPIPETALMU U TPEOOPa30BaHUIO 3HAHUMN, BUJIBI JESTEIBHOCTH IO MOMYYEHUIO HOBBIX 3HAHUN U WX IPUMEHEHHIO B PA3JIMUHBIX YIeOHBIX,
a TAK)Ke B PeabHbIX JKU3HCHHBIX cUTyaluusx. [IpeameTHbie pe3ynbTaThl IPEeACTABICHBI 10 TOAaM U3YUYEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTro npeamera «buonorus» B 10 knacce JOTKHBI OTPAKATh:

c(hOopMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUDA,
B [TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU MTPOOJIEM PAIlMOHATBLHOTO MPUPOAOIIONIB30BaHHUS, O BKJIA/Ie POCCUHUCKUX U 3aPYOEIKHBIX YUEHBIX B PA3BUTHE
Ownoornu,

BJIQJICHUE CUCTEMON OMOJIOTHMUECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE OMOIOTHYECKUE TEPMUHBI U MOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISIMs, CaMOBOCIIPOU3BEICHHE, HACIIEICTBEHHOCTh, HN3MEHYHBOCTh, POCT M Pa3BUTHE), OMOJIOT UUECKHE
teopuu (knetouHas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpoMocoMmHast Teopus HacneactBeHHocTn T. Moprana), yuenus (H. . BaBunosa
— 0 LIEHTPax MHOTr000pa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTEHHUIA), 3aKOHBI (€IMHOOOpa3usi IOTOMKOB IIEPBOTO MTOKOJICHUS, PACILIEIVICHHS, YU CTOTHI
rameT, He3aBUCHUMOro HacienoBanus ['. MeHpens, roMoJOTMYECKHX psJOB B HacleAcTBeHHOM wu3MeHuuBoctd H. . BaBuiioBa), mpUHIMIIBI
(KOMIUIIEMEHTApPHOCTH);

BJIQJICHHE OCHOBHBIMHU METOJIaMHU HAYYHOTO IO3HAHUS, WCIOJB3YeMBIX B OHMOJIOTMUECKHX HCCIICIOBAHUSIX JKUBBIX OOBEKTOB (OMHUCAHUE,
U3MepeHue, HaOI0IeHNe, YKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIEC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OAHOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM
qucne OakTepuii, TpuOOB, PaCTeHUM, KUBOTHBIX U YENIOBEKa, CTPOCHHS OPraHOB U CHUCTEM OPraHOB PAaCTEHUH, JKUBOTHBIX, YEJIOBEKa, MPOIIECCOB
KHU3HEACATCIIEHOCTH, MPOTEKAIOIINX B OPraHU3MaxX PacTCHUM, KUBOTHBIX W YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa BemecTB (METaboIm3M),
MIpEeBpaLIeHUs SHEPTUH, OpPOKEHUS, aBTOTPO(GHOTO U TeTepoTPO(HOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XeMOCHHTE3a, MUTO3a, MeH03a, TaMeToreHesa,
IMOpPUOTEHE3a, MOCTIMOPUOHATIBHOTO PA3BUTHS, PA3MHOKEHUS, WHAWNBUAYAILHOTO Pa3BUTHUS OpraHm3Ma (OHTOTEHE3a), B3aMMOJCHCTBHS TCHOB,
reTepo3uca, UCKYCCTBEHHOT'O 0TOO0pa;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXIY OPTaHOUIAMH KJICTKH M MX (DYHKIUSIMHU, CTPOSHUEM KJIETOK PA3HBIX TKaHEH M WX (DYHKIUSIMU,
MEXIy OpraHaMH M CUCTEMaMU OPTraHOB Y PACTCHHIA, )KUBOTHBIX M Y€JIOBEKa U UX (PYHKIMSIMH, MEKIY CUCTEMaMU OPraHOB M X (PYHKUUIMHU, MEXKIY



sTamaMu OOMEHa BEIECTB, ATAllaMU KJIETOYHOTO LUKJIA W JKU3HEHHBIX IHMKIOB OPraHU3MOB, 3TallaMHd SMOPHUOHAIBHOTO PAa3BUTHS, T€HOTUIIOM H
¢beHotunom, penoTunom u GpaxkTopaMu cpeabl OOUTaHUS;

YMEHHE BBISBIATH OTIMYUTEIbHBIC IPU3HAKH KHUBBIX CUCTEM, B TOM YHCJIE PACTCHUH, )KUBOTHBIX U YEIIOBEKA;

YMEHHUE UCTI0IH30BATh COOTBETCTBYIOIINE ApPIYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY JIJIS JIOKA3aTEJIbCTBA POACTBA OPraHU3MOB
Pa3HbBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliaTh OMOIOTUYECKUE 33aYM, BBISIBIATH MPUYUHHO-CIICICTBEHHBIE CBS3H MEXKIYy MCCIEAYEMBIMU OMOJIOTUYECKUMH TPOLIECCaMH U
SIBJICHUSIMH, JIJIaTh BBIBOJIBI M IPOTHO3BI HA OCHOBAHMU ITOJTyYEHHBIX PE3YJIbTATOB;

YMEHUE BBITIOIHATH JIA0OPATOPHBIC U MPAKTHUECKUE pabOTHI, COOIIOAATh MpaBUiIa MpH padboTe ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, NPOBEPATh HX OSKCICPUMEHTAIBHBIMU CPEICTBaMH, (GOPMYIHPYS LENb HCCICIOBAaHMS, aHAIU3UPOBATH
TIOJTyYEeHHBIC PE3YJIBTATHI M JIEJIaTh BHIBOIBI,

YMEHHUE Y4acTBOBaTh B yueOHO-HCCIe10BaTEIbCKON paboTe Mo OMOJIOTHH, SKOJIOTUM U METUIIMHE, TPOBOIMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX
OO0IIECTB, ¥ MyOJIMYHO MPEJICTABIATE TOTYUYEHHBIE PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHITHSIX;

YMEHHUE OLEHUBATh ITHUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEOBAaHUI B 00JACTH OMOJOIMHM U MEIUIMHBI (KIOHHPOBAaHHE, MCKYCCTBEHHOE
OILJIOZI0TBOPEHHE, HATIPABIIEHHOE N3MEHEHUE T€HOMA M CO3/IaHUe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIISATh OCO3HAHHBIM BBHIOOP Oyaymieil npodeccuoHanbHOM eATeNbHOCTH B 007acTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIbCKOTO XO3SICTBA, MUILIEBOW MPOMBIIUIEHHOCTH, YIIyOJATh MO3HABATEIbHBIN MHTEpEC, HANPABJICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH mpodeccun U NPOJODKEHHE OMOJIOrMYECKOro o0pa3oBaHMs B OpPraHM3ALMAX CPEAHET0 MPO(ECCHOHATBLHOIO M BBICIIETO
oOpa3oBaHwusl.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOTOo npenmMeta «buonorus» B 11 knacce NOMKHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAaHUI O MECTE U POJIM OMOJIOTUU B CUCTEME E€CTECTBEHHBIX HayK, B (JOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPHUPOJBI U PEUICHUH 3KOJOTMYECKUX MPOOJIEeM YelOBEYECTBa, a TAKXKE B PEIICHUH BOMPOCOB PALMOHAIBHOTO
IPUPOOIOIB30BAHNSA, U B (POPMHUPOBAHUY LIEHHOCTHOT'O OTHOILEHHSI K IPUPOJIE, OOLIECTBY, YEIIOBEKY, O BKJIa€ POCCUICKHUX U 3apyOeKHBIX YyUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BJaJeTh CUCTEMOM OHOJOTMYECKUX 3HAHMUH, KOTOpas BKJIIOYAET OINPEENICHUS W IOHMMAaHHE CYLIIHOCTH OCHOBOIOJATarolNX
OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI, SKOocucTeMa, Ouocdepa), Onomoruueckue Teopun (3BoironoHHas teopust Y. JlapBuHa, cHHTETHYECKAs
Teopus 3Bomonun), yuenus (A. H. CesepuoBa — o nmyTsax U HampasieHMAX sBoonuu, B.M. Bepranckoro — o 6uocdepe), 3akoHbl (F€HETUYECKOTO
paBHoBecust Jx. Xapau u B. BaiinOepra, 3apogsimeBoro cxoxncrtsa K. M. bapa), npasuna (Munumyma lO. JInbuxa, 3K0JIOrMYECKON NHpaMuibl
3HEpTHH ), Tunote3sl (runore3a «mupa PHK» V. I'unbepra);

YMEHUE BJIa/I€Th OCHOBHBIMU METOAAMHU HAYYHOTO MO3HAHHMS, HCIIOJIB3YEMbIMU B OMOJIOTUYECKHIX UCCIICAOBAHUIX JKUBBIX O0BEKTOB M 3KOCUCTEM
(onmcaHue, U3MepeHue, HabJIIJeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUS M OLIEHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIC MPHU3HAKH: BHUJOB, OHMOTEOIICHO30B, HKOCHCTEM W OHOC(EpHl, CTaOWIN3UPYIOIIEro, IBHXKYIIETO |
pa3phIBaIOIIEro €CTECTBEHHOIO 0TOOPA, AJIJIONATPUUYECKOI0 U CUMITATPUYECKOTO BUI000pa30BaHMs, BIUSHUS IBHKYIIUX CHJI HBOJIOLMM HAa TeHOPOH



HOMYJISALUH, TPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAIIPABICHUH SBOJIIOINY, KPYTOBOPOTA BEIIECTB U TOTOKA SHEPTHH B
HKOCHUCTEMAX;

YMEHHE YCTaHABIMBaTh B3aMMOCBS3HM MEXAY IPOLECCAMH SBOJIONMH, IBIDKYIIMMHU CHJIAMH AHTPONOTEeHE3a, KOMIIOHEHTAMH Pa3IMYHBIX
HKOCHUCTEM U PUCTIOCOOICHUSIMU K HUM OpPraHU3MOB;

YMEHHE BBISBIATH OTJIUYUTEIbHBIC MPU3HAKH KHUBBIX CUCTEM, NPHCIOCOOIICHHOCTh BHJOB K Cpe/ie OOMTaHMs, a0MOTUYECKUX U OMOTHYECKHX
KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBSI3el OPraHM3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHHH B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIUKY JUIS JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB
pasHBIX CHUCTEMAaTHYECKHUX TPYI, B3aUMOCBS3M OPraHW3MOB M Cpenbl OOWTaHMSA, €IWHCTBA YEIOBEUECKHX pac, HEOOXOIMMOCTH COXpPaHEHHS
MHOT000pa3usi BUAOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPUPO/IBI M YETIOBEUECTBA;

YMEHHUE pelIaTth OMOIOTHYECKHE 3a7auH, BBISIBIATH MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY HCCIIETyeMbIMH OMOJIOTHYECKHMH MPOIECCAMU U
SIBJICHUSIMH, JI€1aTh BBIBOJIbI M IPOTHO3bI HA OCHOBaHUM MOJIYYEHHBIX PE3YIbTAaTOB;

YMEHHE BBITIOJIHATH JJAOOpAaTOPHBIE U MpaKTUYECKUE pabOThl, COOJII0IaTh IpaBUiia MpU paboTe ¢ y4eOHbIM U Ja0OPaTOPHBIM 000pYI0BaHUEM;

YMEHHUE BBIIBUIaTh THIIOTE3bl, IMPOBEPATh HMX 3KCIEPHUMEHTAIbHBIMU CpeACTBaMH, (OpMYIHUPYs ILelb MCCIEeIOBaHMS, aHAIM3HPOBATH
TIOJTy9YEeHHBIC PE3YNIBTATHI M JIEJIaTh BHIBOIBI,

YMEHHUE Y4acTBOBaTh B yueOHO-HCCIe10BaTeIbCKONH paboTe Mo OMOJIOTHUH, SKOJIOTUM U METUIMHE, TPOBOIMMON Ha 0a3e HIKOJIbHBIX HAYYHBIX
OO0IIECTB, ¥ MYOJIMYHO MPEJICTABIATH TOJTYYEHHBIE PE3Y/IbTaThl Ha YYCHHYECKUX KOH(PEPEHIHSIX;

YMEHHUE OLIEHUBATh I'MIIOTE3bl U TEOPHM O MPOMCXOXKIECHUU JKU3HHU, YEIOBEKa M YEJIOBEYECKUX pac, O MPUUMHAX, MOCIEACTBUAX M CcIocobax
MIpeIOTBpAILEHHS TT100aIbHBIX H3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBII BBIOOpP OynyIei npodecCuoHaNbHON AESITeTBbHOCTH B 00J1aCTH OMOJIOT MU, SKOJIOTHH, IPHUPOIOIOIE30BaHMS,
MEJIHUIMHBI, ONOTEXHOJIOTHH, TICHXOJIOTUHN, BETEPUHAPHH, CEITLCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJIsITh MO3HABATEILHBIA HHTEPEC,
HaNpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MpodeccHH U MPOJOIKEHHE OMOJIOTMYECKOT0 0Opa3oBaHMs B OPTaHU3AILUAX CPEIHEro
Mpo¢eCCHOHATBHOTO M BBICIIIET0 00pa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHMUE

HaumeHoBaHue pa3esioB U TEM IIPOrpaMMbl

buonorus xak Hayka

JKvBbIE cHCTEMBI M X U3y4YCHHE

buosnorus knetku

Xumuyeckasi OpraHu3anus KIeTKu

Crpoenue U GyHKIHNU KIETKU

OOMeH BellecTB U MPEBpaIlleHuEe YSHEPTUH B KIETKE
Hacnencteennas ungopmarus u peanuszanus e€ B
KJIETKE

JKv3HEeHHBII UKIT KIETKU

Ctpoenue U pyHKIIMH OPraHU3MOB

Pa3smHOXeHME U pa3BUTHE OPTAHU3MOB

['eHeTnka — HayKa O HACIEICTBEHHOCTH U
M3MEHYUBOCTU OPTraHU3MOB

3aKOHOMEPHOCTU HACIEACTBEHHOCTH

3aKOHOMEPHOCTH U3MEHYHBOCTH

Bcero

10

10 KJIACC

KonmyectBo yacos

Kontposbnsie
paboThI

[IpakTrueckue
paboThI

0.5

0.5

1.5
1.5

0.5

OnexTpoHHbIe (IUGPOBEIE) 00pa30BaTEIBHEIC

PeCYpChI

[[BubanoTeka JOK
https://m.edsoo.ru/7f41c292]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f41c292]]
[[BubaunoTteka LLOK
https://m.edsoo.ru/7f41c292]]

[[Bubaunoreka LLOK
https://m.edsoo.ru/7f41c292]]

[[[BubamnoTeka LIOK
https://m.edsoo.ru/7f41c292]]

[[BubanoTeka JOK
https://m.edsoo.ru/7f41c292]]

[[BubaroTeka JOK
https://m.edsoo.ru/7f41c292]]

[[BubanoTeka JOK
https://m.edsoo.ru/7f41c292]]

[[BubaroTeka [JOK
https://m.edsoo.ru/7f41c292]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f41c292]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f41c292]]

[[BubauoTeka [IOK
https://m.edsoo.ru/7f41c292]]
[[BubaunoTteka LLOK
https://m.edsoo.ru/7f41c292]]
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Ne HaumeHnoBaHue pa3zienoB U TeM MPOrpaMMbl KonnuecTtBo yacos OnekTpoHHbIe (1M POBLIE) 00pa3oBaTEIbHbIC

/1 Bcero  KontposbHbIe [IpakTueckue peCypehl
paboTsI paboThI
14  T'eHerHka yelioBeKa 3 0.5 [[BubauoTeka LIOK
https://m.edsoo.ru/7f41c292]]
15 Cenexuus opraHu3MoB 4 1 [[BubanoTreka LJOK
https://m.edsoo.ru/7f41c292]]
16  buorexHONOTHA M CHHTETHYECKAs ONOIOTHS 4 [[BubanoTteka LJOK
https://m.edsoo.ru/7f41c292]]
17  WroroBas KoHTposbHas paboTa 1 1 [[Bubaunoreka LLOK
https://m.edsoo.ru/7f41c292]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 13
11 KJIACC
Ne HaunmeHoBaHMe pa3aenoB ¥ TEM MPOTrPaMMBbl KonunuecTBo yacos DneKkTpoHHBIE (U(PPOBHIC)
n/m Bcero Konrtponeusle — Ilpaktuueckue 00pa30BaTeIbHbIC PECYPChI
paboTsI paboThI
1  3apoxaeHue u pa3BUTHE SBOIIOIMOHHBIX PEICTaBICHUN B 4 [[BubnumoTteka LIOK
ouosorun https://m.edsoo.ru/7f41cc74]]
2  MukposBoIIOIUSA U €€ Pe3yNIbTaThl 14 1 2 [[BubanoTeka JOK
https://m.edsoo.ru/7f41cc74]]
3  MakposBomronus u €€ pe3ysIbTaThl 6 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41cc74]]
4 TlpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15 1 15 [[BubaunoTeka JOK
https://m.edsoo.ru/7f41cc74]]
5  IIpoucxosxaeHue 4eaoBeKa — aHTPOIOTeHE3 10 1 1 [[BubauoTeka LLOK
https://m.edsoo.ru/7f41cc74]]
6  Dkojorus — HayKa O B3aMMOOTHOIICHHSIX OPTaHU3MOB H 3 0.5 [[BubnmoTeka LIOK

HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAOIIEH cpeToit https://m.edsoo.ru/7f41cc74]]
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Ne HaumeHnoBaH#e pa3/ieiioB U TEM MPOrPaMMBbI
o/

7 OpraHusMmsl U cpesia OOUTaHUS

8  DkoJjorus BUIOB U TOIMYJISIINAN

9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKAE CUCTEMBI
10 Bwuocdepa — rirodanpHas 3KOCHCTEMA

11 YenoBek u OKpyKaroImias cpeaa

12 O6GoOmaromme ypoku

13 Hrorosas KoHTposIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero KontpoJsibHbie

9

12

102

KomnaecTBo yacoB

paboTHhI

[IpakTryeckue
paboThI

1.5
0.5

0.5

7.50

DnekTpoHHbIE (IU(PPOBEIE)
o0pa3oBaTesbHBIE PECYPCHI

[[BubaunoTeka OK
https://m.edsoo.ru/7f41cc74]]
[[BubnumoTteka LIOK
https://m.edsoo.ru/7f41cc74]]

[[BubnumoTteka LIOK
https://m.edsoo.ru/7f41cc74]]

[[BubnumoTeka LLOK
https://m.edsoo.ru/7f41cc74]]

[[BubaunoTeka JOK
https://m.edsoo.ru/7f41cc74]]

[[BubaunoTeka JOK
https://m.edsoo.ru/7f41cc74]]
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