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COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. BuoJiorus Kak HayKa

CoBpemMenHasi OMOJIOTHST — KOMILIEKCHasi Hayka. KpaTkast uctopusi pa3BuTusi OMojgorud. buosornyeckue HaykKu U U3y4aeMble UMM MTPOOJIEMBI.
dyH1aMEeHTAIbHBIE, IPUKJIAIHBIC U TTIOMCKOBBIC HAYYHBIC HCCIICIOBAHUS B OUOJIOTHH.

3HavyeHue Ouosoruu B OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI Mupa. [Ipodeccun, cBsizaHHble ¢ Ononorueil. 3HaueHue
OMOJIOTHH B MPAKTHYECKOU IEITEIILHOCTH YeJIOBEKA: MEIHUIIMHE, CEIbCKOM X035HCTBE, TPOMBIIINICHHOCTH, OXpaHe PHPO/IBL.

JdemoHcTpauuu

Hoptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, V. I'apseii, I'. Menaens, B. U. Bepuanckuii, U. II. [TaBmos, U.
N. Meunukos, H. WM. Basunos, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnwuipl U cxembl: «CBS3b OMOJIOTUU C IPYTUMH HayKamMuy, «CructemMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucteMbl Kak npeaMeT u3ydeHus 0nosnorun. CBONCTBA KUBBIX CUCTEM: €IUHCTBO XMMHUECKOI'O COCTaBa, TUCKPETHOCTD U L[EJ0CTHOCTb,
CIIO)KHOCTb M YHNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHM3AIMsI, CaMOBOCIIPOU3BEACHME, Pa3lpakUMOCTb, W3MEHUMBOCTb, POCT M
pa3BUTHE.

YPOBHU OpraHM3aluy >KMBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOYHBIA, TKAaHEBbIN, OPraHU3MEHHbIN, MOMYISLNOHHO-BUOBON, SKOCUCTEMHBIN
(buoreoneHoTnueckuii), OuocdepHsid. I[Iporeccrl, mpoucxonsdme B JXKUBBIX cucTeMax. (OCHOBHBIE TpPH3HAKU KUBOTO. JKu3HB Kak (opma
CyLIECTBOBaHMA MaTepuu. Hayku, n3ydaroniye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSAX OpPraHU3ALUH.

N3ydenue xuBBIX cUCTEM. MeTo bl Onooruyeckoi Hayku. HabGmonenne, namMepenne, SKCIIepuMeHT, CUCTEMaTU3aIus, MeTaananus. [lonstue o
3aBUCUMOM M HE3aBUCHMOI1 epeMeHHO. [InannpoBanue skcriepumenTa. IloctanoBka u mpoBepka runotes. Hynesas runoresa. [lonstue BoIOOpKY U e€
JOCTOBEpHOCTh. Pa3bpoc B Ouonormueckux AaHHBIX. OIlEHKa JOCTOBEPHOCTH IOJYYEHHBIX pe3ylbTaToB. [IpWYMHBI HCKaK€HUS pe3yIbTaTOB
sKcriepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCcTpauumn

Tabaunel u cxembl: «OCHOBHbIE IPU3HAKY KU3HUY, «bronornueckue cucteMel», «CBOWCTBA JKUBOM MaTepun», « YpOBHU OpraHU3aLluU KUBON
npupob, «CTpoeHHe KUBOTHOM KieTKn», « TkaHU >KUBOTHBIX», «CHUCTEMBl OPTaHOB YEJIOBEUECKOro opranmusmay, «buoreorenosy, «buocdepay,
«MeTozpl U3ydeHUs JKUBOU IIPUPOIBDY.

O6opynoBanue: 1abopaTopHOe 000pyIOBAHUE ATl MPOBEACHHS HAOIIOACHUN, U3MEPEHUIA, IKCIIEPUMEHTOB.

IIpakTyeckas pab6ora «Vcronb3oBaHue pa3IMYHbIX METOJI0B npu U3Y4EeHUU JKUBBIX CUCTEM.




Tema 3. buosnorus KieTku

Knerka — cTpykTypHO-pyHKIIMOHATBHAS €IUHMIIA XUBOTO. McTtopus oTkpeiTus KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounast Teopus
(T. llIBann, M. lIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOMN KJIETOUHOM TEOPHUHU.

MeTo1bI MOJIEKYIISIPHOM U KJIETOYHON OMOTIOTHH: MUKPOCKOMHS, XpoMaTorpadus, anekTpodopes, METoa MEYeHbIX aTOMOB, nuddepeHuanbHoe
HEHTPUPYTUpPOBaHUE, KYJIHTUBUPOBAHUE KIETOK. M3yueHue QuUKCUpo8aHmvlx Kiemok. DIEKTPOHHAS MUKpOCKONus. Koupokanvhas MUKpOCKONUSL.
Bumanvhoe (npusicuznennoe) usyuenue Kiemox.

JdemoHcTpauuu

Iloptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lneiinen, P. Bupxos, K. M. bap.

Tabaune! u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIN MUKPOCKOI», «VcTOpHs pa3BUTHS METOA0B MUKPOCKOIIUNY.

O6opynoBaHKe: CBETOBOM MUKPOCKOT, MUKPOTIPENapaThl pACTUTENBHBIX, JKUBOTHBIX M 0aKTePHAIBHBIX KIETOK.

IpakTuyeckass  padora «/3yueHne MeTonOB  KJIeTOYHOW  Oumonoruum  (xpomartorpadusi, saextpodopes, auddepeHnuanbHoe
uentpudyruponanue, [TLP)».

Tema 4. XuMuuyecKasi OPraHU3ALNA KJIETKHU

XHWMHMUYECKUN COCTaB KIETKH. Makpo-, MHUKpO- WM YJIbTPaMUKpPOJIEMEHTBH. Bojna m €€ ponb Kak pacTBOPUTENS, PearcHra, ydacTHe B
CTPYKTYPUPOBAHUH KIIETKH, TEIUIOPETyasiiui. MUHepallbHbIE BEIIECTBA KJIETKH, UX OMojoruyeckas poib. Pojib KATHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BelecTBa KJeTKU. buonoruueckue nmomumepsl. beiaku. AMUHOKHCIOTHBIA cocTaB OenkoB. CTPYKTYpbl OEIKOBON MOJEKYJIBI.
[lepBuuHas cTpykTypa Oenka, menTHIHas CBA3b. BropuuHas, TpeTuuHas, yeTBepTHUHas CTpyKTypbl. [lenarypanus. CoiicTBa 6enkoB. Kiaccuduxanms
0enkoB. buonorndeckue GyHkmuu 6eaKoB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, aUcaxapuibl, OJUrocaxapuabl M monaucaxapuisl. OOmMHA TUIaH CTPOEHHS U (U3MKO-XMMUYECKHE CBOICTBa
yraeBooB. buonornyeckue GyHKIMH YTIE€BOAOB.

Jlumuasl.  T'unpodunbHO-THIpOdOOHBIe cBolicTBa. Knaccudukanums nununos. Tpurnunepuabl, (HocGonumuabl, BOCKH, CTEPOMIBL
buonornueckue ¢pynkiuu munuao. OOIIHE CBOMCTBA OMOJIOTHYECKHUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO, TTOTYITPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne nyknenHoBsix kuciaotT. Hykneotunsl. [Ipunnun kommnementapaoctu. [Ipasuno Yapradda.
Crpykrypa JIHK — gBoitnas criupans. Mecronaxoxaenue u 6uonornueckue ¢pynkiuu JJHK. Bunst PHK. ®ynkuun PHK B kineTke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsi3u B Mosekyne AT®. buonoruueckue ¢pynkuuu AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, UX
dbyHKIMU B KNeTKe. /[pyeue nyxneosuompupocpamor (HTD). Cexenupobanue JJTHK. Memoowr cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpyktypHass  Ouosorusi:  OMOXMMHYECKME M OWOPHU3MUECKHME  HWCCIENOBAaHMA  COCTaBa M IPOCTPAHCTBEHHOH  CTPYKTYpHI
ouomonekyi. Mooeruposanue cmpykmypol u QYHKYuLl OUOMONEKY U UX KOMNIeKCco8. Komnvromepnulil ouzatin u opeanuyeckutl Cunmes OUOMONLEKY U
UX HeNnPUPOOHBIX AHANO208.

JleMoHCcTpauumn

Hoptpertst: JI. [Monunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pauxnun, @. Canrep, C. [Ipy3unep.

Jluarpammer: «Pacripenenenre XUMHUECKUX 3JIEMEHTOB B HEXXHUBOU NpUpoiey, «Pacnpenenenne XUMHUECKUX JIEMEHTOB B KHBOU MPUPOJIEY.



Tabaunet u cxemsl: «llepuonnyeckas Tadnuia XUMHUYECKUX 3IEMEHTOBY, «CTpoeHHe MOJIEKYJIbl BOJbI», «BellecTBa B cocTaBe OpraHu3MOBY,
«Ctpoenne MoJeKybl 0enkay, «CTpyKTYpbl 0€IKOBOH MOJIEKYbI», «CTpOeHHE MOJIEKYI YIIIeBOA0BY, «CTpOeHHE MOJIEKYI JIUMUI0BY, «HyKienHoBbIe
KUCIOTBD, «CTpoeHue MoJiekysibl ATDy.

OO6opynoBaHue: XUMUYECKas Mocyia ¥ 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: SyKapruoTHUecKas U npokapuoTrueckas. 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 W (PyHKIIMOHMpPOBAHHUE DYKapUOTHYECKOM KieTku. Ilmazmarnueckas memOpana (miasmanemma). CTpykTypa IJIa3MaTHUYECKOM
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (Auddys3us, obneru€éunas auddysus), akTUBHBINA (TIEPBUYHBIA U
BTOPUYHBINA aKTUBHBIA TpaHcnopT). Ilomymponunaemocts MeMOpanbl. PabGora HaTpuii-kaiveBOro Hacoca. DHJIOIMTO3: HMUHOLUTO3, (harouuTos.
Ox3ommto3. Knetounas crenka. CTpykrypa u QyHKIIUU KIETOYHON CTEHKH paCcTEHUI, TpUOOB.

Hurormazma. Ilurozons. I[lurockener. J[IBwxkenue muromnasmel. OpraHowabl KiIeTkd. OgHOMEMOpaHHBIE OPraHOMIBI  KIIETKH:
suporiazmaTrueckast ceth (JI1C), anmapar ['onbaxku, TU30COMBI, HX CTpOCHHE U (YHKIHMHU. B3aMMOCBS3b OTHOMEMOpPAHHBIX OPTraHOWJIOB KIICTKH.
CtpoeHue TpaHylIsSIpHOTO peTUKyinyMma. Mexanuzm nanpasienus 6eakos ¢ IIIC. CunTe3 pacTBOpUMBIX 0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ 'maakmii
(arpanynsipHBIA) SHIOMIa3MaTHYeCKUil peTukyiayM. CekperopHas ¢(yHkius anmapatra [onbmxu. Moougukayus Oenrxoe 6 annapame I onvoocu.
Copmupogxa b6enxos 6 annapame I onv0ocu. TpaHCHOPT BellecTB B KieTke. Bakyonn pactutenbHbx KieTok. Knetounstit 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 PYKAPUOT. XJIOPOILIACTHI, XPOMOIUIACTHI, TICHKOIIACTHI BHICIIUX PACTECHUI.

HememOpannsie opranous! kietku CTpoeHre U QyHKIMU HEMEMOpPaHHBIX OPraHOMIOB KJIETKH. Pubocomsl. [Ipomescymounvie ghunamenmot.
MukpodunaMeHTbl. Akmunosvie Mukpoguramenmol. MBPbIILICUHbIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEYHbIX KaiemoK. MUKpPOTPYOOUKH.
Knerounsii nentp. CTpoeHHME W JBIKEHHUE J>XTYTHKOB M pPEeCHHYEK. MUKpOTpyOOukH I1uToruia3mel. LlenTpuons. heaku, accoyuuposanHvle ¢
MuKpoghunamenmamu u Muxpompyoouxkamu. MomopHule 6eaxu.

Anpo. OGonouka siapa, XpOMaTUH, KapHoIUla3Ma, SJIPBIIIKK, UX CTpoeHHe W (yHKIUH. SAnepHbiii OenkoBbiii MaTpukc. [IpocTpaHcTBeHHOE
pacroyiokeHue XpoMOCOM B UHTepda3zHOM siape. Jyxpomamun u cemepoxpomamut. BNk XpoMaTHHA — TUCTOHBL /JuHamuka s0epHou 000104KU 8
mumo3e. Hoepuwiit mpancnopm.

Knetounsie Bkimtouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuoT (PaCTUTEIbHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpauumn

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

Tabaunel U cxembl: «CTpoeHHE SYKAPUOTHUECKON KIETKU», «CTpOoeHHEe KUBOTHON KIETKN», «CTpoeHHe pacTUTENbHOU KieTkn», «CTpoeHue
MUTOXOHIPUNY, «Sapoy», «CTpoeHne MPOKAPUOTHIECCKON KICTKMY.




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

IMpakTuyeckas padora «/I3yueHue CBOMCTB KIETOUHOM MEMOPaHbI».

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

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

Tema 6. O0OMeH BellleCcTB U NpeBpallieHNe JHEPTUH B KJIETKe

AccuMWISIHS M JUCCHMUJISIUS — JIBE CTOPOHBI MeTa0oIM3Ma. THITEI OOMEHA BEIIECTB: aBTOTPOPHBINA U FeTePOTPOPHBINA. YYacTHe KUCIOPOaa
B 0OMEHHBIX MpoIleccax. JHepreTuueckoe odecrneueHue kietku: npeppamienne AT® B oOMeHHbIX mporeccax. DepMeHTaTUBHBIN XapaKkTep peakiui
KJIeTouyHOro Metabonmm3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MexaHH3M jeictBus. KopepmeHnTsl. OTnuuns (EepMEHTOB OT HEOPTraHUYECKUX
KaTaan3aTopoB. benku-akTuBaTOphI ¥ OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKINI OT pa3NIuYHbIX (DAKTOPOB.

[lepBuuHbIl  cHHTE3  OpraHMYecKMX  BellecTB B  KieTke. 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  ghpomocunmesa. TlpoxykTUBHOCTH (OTOCHMHTEe3a. BnusHue pa3nuyHbIXx (HAKTOPOB HA CKOPOCTH
dotocunTe3a. 3HaueHune (HOTOCHHTE3A.

Xemocunre3. Pa3HooOpa3ne OpraHn3MOB-XEMOCHUHTETHKOB: HUTpU(DUUIMpYIOIINE OaKTepUH, Keiae300aKTepuH, cepodakTepuu, BOJOPOJHBIE
OakTepun. 3HaYCHHE XEMOCHHTE3A.

AnHaspoOHbie opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M WX HCIOJIh30BAHHUE YEIIOBEKOM. AHA’POOHBIE MUKPOOPTAaHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTUU M BO3OYIUTENH OONIE3HEH.

AdpoOHbBIE OPTraHU3MBbL. DTalbl YHEPreTHUYECKOro ooMeHa. [loarotToBUTeNbHBIN 3Tall. [ THMKOIN3 — OECKUCIOPOAHOE PACIIEIUIEHUE TTIFOKO3bI.

buonorudeckoe okucIeHUEe, WK KIETOYHOE JbIXxaHue. Poib MUTOXOHpHIA B TIpolieccax OUOJIOTHYECKOTO OKUCIeHU. [{uknndeckue peakiuu.
OxucnurensHoe  (dochopunmpoBanue. Juepeuss  memopannozo  epaduenma  npomonos. Cunmes  ATD:  paboma  npomounou  ATD-
cunmaswl. [IpeumytiecTBa adpoOHOTo MyTH 0OMEHa BEUIeCTB mepea aHadpoOHBIM. DG (HEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

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

Tabnwuip! U cxembl: «POTOCHHTE3Y, «IHEPreTHUECKU 00MeH», «brnocuHTe3 Oenkay, «CTpoeHue pepMeHTa», « XEMOCHHTERY.

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

JlaGopaTopHas padora «l/3ydueHne KaTaJIUTUYECKON aKTUBHOCTH (DePMEHTOB (Ha MPUMEPE aMUIa3bl WM KaTaiasbl)y.

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

JladoparopHast padora «CpaBHEeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHUE MPOIIECCOB OPOKCHUS U JIBIXAHUSD.

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 ceorcTaa. Tpanckpunuus — maTpuuHbiii cuHTe3 PHK. IIpuHIAIBI TpaHCKpUIIIIMK : KOMIUIEMEHTAPHOCTD, AHTUIIAPAJIIIEIbHOCTD,
acumMmeTpuuHoCTh. Co3spesarnue mampuunvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancisauus u e€ sranbl. Yuactue TpancnoptHsix PHK B 6nocunTtese 6enka. YcnoBus Ouocuntesa 6enka. KonqupoBanue amunokucinor. Poisb
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 mexaHuzmvl IKCnpeccuu 2eHo8 y aykapuom. Ponw 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,
0axrepuodaros. 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») cmpykmypueix buonocuveckux oanuvix. Hanomexnonoeuu 6 buonoeuu
u meouyune. Ilpoepammupyemvie gynxyuu 6eakos. Cnocobvt 00cmasku 1ekapcms.

JleMoHCTpauumn

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

Tabnuel u cxembl: «bruocunTes 6enkay, «'eHeTndeckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co3zganue MOIEIN BUPyCay.

Tema 8. /Ku3HeHHbBIN HUKJI KJIETKH

Krnerounsrii 1iukd, ero nepuoasl u perynsnus. Marepdasa u mutos. OcoOeHHOCTH MPOIIeCcCcOoB, MpoTeKaronux B uHTepdase. [loaroroBka KieTku
K nenenuto. [IpecuHTeTnYecKuii (MOCTMUTOTHYECKHUH ), CHHTETHUECKHI M TOCTCUHTETUYECKHUH (MMPEMUTOTHIECCKUI) TIEPHOIbI HHTEP(]a3bI.

Matpuunsiii  cunre3 JHK — permkanus. Ilpunnuner pernmmkanuu  JIHK:  xoMmmiieMeHTapHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3,
anTunapawieabHocTh. Mexanusm permkaruu JJHK. Xpomocomsl. Ctpoenune xpomocoM. TenoMepsl u TeaoMepasza. XpOMOCOMHBIA HA0Op KIETKH —
KapHOTHIL. J{MTUIOMIHBIN U TalsIONIHBIA HA00pBI XpoMocoM. ['oMooruuHbie XpoMOcOoMBI. [10710BBIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaauu MUTO3a M MPOUCXOISAIIME B HUX Mpouecchl. Tumbl Muto3a. KaprokuHes u nuTokuHe3. buosnornueckoe
3Ha4YE€HHE MUTO3a.

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

Knetounoe simpo, XxpoMocoMmbl, (pyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmel npoaugepayuu, ouggepenyuposku, cmapenus u cubenu 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 KJIIETKaX 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 paznoodpasue oprann3zmMoB. OTHOKIETOYHbIE, KOJIOHHATIbHbBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

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

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHH, opraHbl U cUCTeMbl opraHoB. OpraHusMm Kak eauHoe ueioe. ['omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKAHEH: 00pa3oBaTeNbHas, TOKPOBHAs, TPOBO/IAIAS, OCHOBHAs, MeXaHH4ecKasi. OCOOEHHOCTH CTPOEHU I,
GYHKIMI 1 pacloNoKEHUs TKaHEH B OpraHax pacTeHHIA.

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 pacTeHU. OpraHbl U CUCTEMBI OPTaHOB KUBOTHBIX U YeJIOBeKa. DYHKIIMU OPTaHOB U CHCTEM
OpPraHoB.

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

JIBr>keHrue OpraHu3MOB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHW3MOB: aMEOOUIHOE, KT'YTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKIJIETOYHBIX
pacTeHHii: TPONU3MBbI U HACTHUHU. J|BH)KEHNE MHOTOKJIETOUHBIX )KUBOTHBIX U YEeNIOBEKa: MblllieuHas cuctema. Pednexc. CkeneTHbIe MBI U UX paboTa.

[Iutanue opranu3mMos. [lornomienne Boabl, YriaeKUCIOTo ra3a 1 MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. [IuTanne )kuBOTHBIX. BHyTpHnosocTHOE
U BHYTPUKIETOYHOE TnuuieBapeHue. [luTaHue mMO3BOHOYHBIX >KMBOTHBIX. OTHenbl MNHIIEBApPUTENbHOrO TpakTa. [luiieBapuTeabHbIE KEJE3bl.
[InmeBapuTenpHas CHCTEMA YEIOBEKA.

Hpixanue opranm3moB. Jlpixanue pacteHuid. Jlpixanwe >kUBOTHBIX. Juddy3us ra3zoB depe3 MOBEPXHOCTh KIeTKU. KoxHOE IbIXaHUE.
JlpixaTtenpHasi HOBepXHOCTh. XKabepHoe u JErouHoe IbIxanue. J{pIxaHue M03BOHOYHBIX )KMBOTHBIX U U€JI0BeKa. DBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX )KMBOTHBIX. J[pIXaTebHas cUCTEMA YesloBeKka. MexaHu3M BeHTWISALMU JIETKUX Y MTULl U MIIEKOTIUTAOIIUX. Perymnsius qbxanus.
JlbixatenbHble 00BEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPT BEIIECTB y )KMBOTHBIX. KpoBeHOCHAsI cucTema U €€ OpraHsl.
KpoBeHocHas cuctema MO3BOHOYHBIX JKMBOTHBIX W denoBeka. Ceplilie, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru xpoBooOpalieHus. DBONIOIHUOHHBIE
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI TTO3BOHOYHBIX )KUBOTHBIX. PaboTa cepiia u e€ perynsmus.

Boinenenue y opranusmoB. Beinenenue y pactenuil. Boinenenue y ;kuBoTHbIX. CokpaTuTenbHble Bakyond. Oprassl BoiaeneHus. GuiapTpanms,
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. OOpazoBaHNe MOYH Y Y€JIOBEKa.

3ammTa y Opranu3MoB. 3aliTa y OTHOKJIETOYHBIX OpraHu3MoB. Copsl OaKTepuit U HUCTHI MPOCTEHINHX. 3alUTa Y MHOTOKJIETOYHBIX PACTCHHH.
Kyrtukyna. CpencrBa nacCUBHOM M XUMHUUYECKOM 3alIUThl. DUTOHIIUIBI.

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



nmmyHuteta (I1. Dpnux, @. M. beprer, C. Tonerara). BocniaguTtenbHbie 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 BEIECTBA M UX 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 pedaexropras ayra. besycinoBHbIe U ycI0BHBIE pedICKCHI.

['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

[loptper: 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», «CTpoeHHe JIMCTOBOW TUIAaCTUHKMY», «TKaHM KUBOTHBIX», «CkeneT denoBekay, «llumeBapurtenbHas cuctema», «KpoBeHOCHas
cuctemay, «JlpixarenbHast cucreMay, «HepsHas cucremay, «Koxay, «MbpleuHas cucreMay», «BplenurensHas cucteMa», « JHIOKPUHHAsA CUCTEMA),
«Ctpoenue MbIIby, «MMmyHuTeT», «KumeuynononoctHsie», «Cxema NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX KHUBOTHBIXY,
«Ctpoenue ruapel», «CTpoeHue miaaHapun», «BHyTpeHHee cTpoeHue noxeBoro uepss», «HepBHas cucrema prio», «HepBHas cucrteMa JISTYIIKH»,
«HepBHas cucreMa npecMbIkaronmxcsy», «HepBHas cucreMa nruiy, «HepBHas cucreMa miekonuTarommx», « HepBHas cucrema uenoBekay, «Peduexcy.

O60opyI0BaHKE: CBETOBOM MHUKPOCKOI, MUKPOIIpenapaThl OJHOKIETOYHBIX OpPraHU3MOB, MHUKpOIIpenapaThl TKaHEH, PaKOBHHBI MOJUIIOCKOB,
KOJUIEKIIMM HACEKOMBIX, HWTJIOKOXKUX, >KHMBBIE JK3EMIULIPHI KOMHATHBIX PAcTeHHMH, repOapuu pacTeHUH pas3HBIX OTIENOB, BIAXKHBIE IMpENapaTh
KHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJoBeKa, 000pyl0oBaHUE NJIsl IEMOHCTpAIMHM MOYBEHHOTO U
BO3JYITHOTO THTAHUS PACTEHUH, pacllelyieHuss Kpaxmana u OelIKoB Mmoja JAeHcTBHEeM (EepMEHTOB, 000pyHOBaHUE JUIsl JAEMOHCTpPAILMU OMBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX ABUKEHUIN, MOJIEIN TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabGopaTopnas padora «/3yyeHre TKaHEW pacTEHUI.

JlaGopaTopHas 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 : TOYKOBAHHE, CIIOPYJISIIHS,
(bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3muoxkenue. IlonoBeie kieTkH, wiaum rameThl. Meio3. Craguum wmeio3a. IloBemenne xpomocom B Meio3e. KpoccuHrosep.
buosiornyeckuii CMbICI Me03a U MOJ0BOro Iporecca. Meio3 u ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3utue. ['amerorene3 y x’uBOTHBIX. [looBbie kene3pl. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX KieTok. CriepMaToreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.

OmnogoTBopeHre U SMOPHOHATBFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIIOOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.



HuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPraHu3MOB. Mopgozenes — 00Ha u3 2nagnvix npoobiem
ambpuonozcuu. Konyenyus mopghocenos u mooenru mopgozeneza. Craguu >3MOpHoreHe3a XHUBOTHBIX (Ha mpuMepe Jarymku). Jpobnenue. Tumb
npoOneHus. /Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munvt oOnacmyn. OcoOCHHOCTH APOOICHHUS MIICKOTHUTAIOIIUX.
3apoabllIeBbIE JTUCTKYU (racTpyJsiys ). 3aKjiaJjka OpraHoOB U TKaHEH U3 3apOABILIEBBIX JIUCTKOB. B3anMHOE BIUSHUE YacTe pa3BUBAIOLIETOCS 3apO/blia
(oMOpHoHanbHash MHIAYKIMS). 3aKkiajgka IJlaHa CTPOCHHUS KUBOTHOTO KaK pe3ylbTaT HEepapXWUYeCKUX B3aUMOJCHCTBUI TreHOB. BinusHue Ha
SMOPHOHAIIEHOE PA3BUTHE PA3TIHMUHBIX (DAKTOPOB OKPYKAIOIIEH CPEIIBL.

PocTt u pa3ButHe xuBoTHBIX. [TocTamMOpronanbhblil nepuoa. [Ipsmoe u Henpsimoe pazputue. PazButue ¢ Metamopho3om y 6eCrio3BOHOYHBIX U
[IO3BOHOYHBIX JKUBOTHBIX. brosornueckoe 3HaueHHE NPSIMOIO M HEMPSIMOrO Pa3BUTHS, WX pacHpOCTpaHEHue B npupoze. THMbl pocTa *KUBOTHBIX.
DaKTOPBI PETYISALUU POCTA KUBOTHBIX U YeloBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M YesioBeKa. [leprnoabl 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. OmI010TBOPEHUE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOMHOE OIUIOAOTBOPEHKE Y IBETKOBBIX pacTeHui. OOpa3zoBaHue
Y Pa3BUTHE CEMEHHU.

MexaHU3MBbI PEeTyJsLUU OHTOT€HE3a Y pPACTEHUH U AKUBOTHBIX.

JleMoHCTpauumn

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

Tabnuiel U cxeMbl: «BereratuBHOe pasMHOXKEeHHE», « THIBI Oecrmonoro pasMHOXKeHHs», «PasMHOXeHNe XJIaMHIOMOHAIb», «Pa3MHOXeHne
3BrJIEHB», «Pa3MHOXeHHe Tunpe», «Menosy, «XpoMmocoMbl», «['amerorenes», «CTpoeHHe SNIEKIETKA W crepMaro3onna», «OCHOBHBIE CTauU
oHTOreHe3a», «[IpsiMoe u HenpsaMmoe pa3zBuTue», «Pa3zputue Maiickoro xxyka», «Pa3surue capanum», «Pa3zBurue asarymkmn», «/{BoliHoe OMm1010TBOpEHNE
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 «BbIsIBIEHHE IPU3HAKOB CXOJCTBA 3apOBIIIECH TO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHuast padora «CtpoeHue OpraHoB Pa3MHOXKEHHUS BBICILIUX pacTeHun».

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

HcTopust cTaHOBIICHUS W Pa3BUTHUS Te€HETHMKU Kak Hayku. PabGoter I'. Menpaems, I'. ne ®pusa, T. Moprana. Poiab 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, aJlJIENbHbIE 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



HopTtpetst: 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 HCCJIETOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBeiii 3axkoH MeHzaens — 3aKOH eIMHO00pa3usi THOPUIOB MEPBOro MokoneHus. [IpaBuno 1oMUHUPOBAHMUS.
Bropoii 3akon Menzens — 3aKk0H paciueryieHus: mpu3HakoB. Llutonornyeckue 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umore3a 4ucToThl raMer.

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

Hurubpunnoe ckpemmBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOIO HACHEAOBaHUS MpHU3HAaKoB. lluTonoruueckue OCHOBBI
JTUTUOPHUIHOTO CKPEIUBAHUSI.

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

I'enetruka nona. XpoMOCOMHBIM MEXaHU3M OIpeEeNIeHUs Mojla. AyTOCOMBI U IMOJIOBbIE XpPOMOCOMBI. ['OMOraMeTHbIM U reTeporaMeTHbIN MOJI.
['eneTnueckas cTpykTypa IOJOBBIX XpoMocoM. HaciieroBanue nmpu3HakoB, CHEIJIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneloTponust — MHOKECTBEHHOE JICUCTBUE reHa. MHOKECTBEHHBIN ajienn3M. BzanmoneiicTBrue HealsieabHbIX
reHoB. KommuiemeHnrapHocts. Onucrtas. [lonumepus.

['eneTnueckuii KOHTPOJb Pa3BUTHSI PACTEHMI, )KUBOTHBIX M YEJIOBEKA, a Takke (PM3MOJIOTMYECKHUX IMPOILECCOB, MOBEACHUS U KOIHUTHBHBIX
¢byHKIMA. ['eHeTHYeckre MeXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3SIMH — MApPa3UT» U «XO35UH — 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
MUKPOCKOII, MUKporpenapart: «/[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 popmupoBannu Gperotuna. I3MeHUNBOCTh MPU3HAKOB. KauecTBEHHBbIC U KOJTMUYECTBCHHBIE TIPU3HAKH.
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 N3MEHYHUBOCTH.

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

KoMOunaTtiBHast ©13MEHYMBOCTH. Meli03 U MOJ0BOM MPOIECC — OCHOBA KOMOMHATUBHON H3MEHYMBOCTHU. PoIh KOMOMHATHBHOI M3MEHUYUBOCTH B
CO3/1aHUU T€HETUYECKOr0 pa3HOO0pa3us B Mpeiesiax OJHOrO BUJA.

MyTanuonHasi U3MEHYMBOCTb. BUbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIEC. CIIOHTaHHbIE U MHIYLUPOBaHHbIE MYyTallUU. SIaepHbIE 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
W3MEHYUBOCTH 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 usmMeHUHBOCTHY, «MoauduKalmoHHas HW3MEHYUBOCTh», «KOMOWHATHBHAs W3MEHYUBOCTH», «Meiio3y,
«OmnogoTrBopenuey, «I eHeTnyeckue 3a0oneBaHus 4emoBeKay, « BUabl MyTaruiiy.

OO6opynoBaHMe: )KUBbIE U TepOapHble 3K3EMIUIIPbl KOMHATHBIX PAcTeHUH, PUCYHKH (Qororpaduu) >KUBOTHBIX C pa3IUYHbIMH BHIaMU
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.

Co3nanue TeXHOJOTUNA U MHCTPYMEHTOB 11€JICHANPABICHHOTO U3MEHEHHSI 1 KOHCTPYUPOBAHHUS T€HOMOB C II€JIbIO MOTYYEHHUsI OPTaHU3MOB U UX
KOMITOHEHTOB, COJICpKAIINX HE BCTPEUYAIONTUECS B MPUPOIC OMOCHHTETHUSCKHUE TTYTH.

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



KUBOTHBIX. MeTOJ TpaHCIUIAaHTAlMM sIIEp KIETOK. TexHonozuu 0300po6nenus, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20 —PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsl ¥ TeHHas WHXKeHepus. VICKycCTBeHHBIH CHHTE3 TeHa W KoHcTpyupoBanue pekoMmOuHaHTHBIX JIHK. Cozdanmue mpamnceennvix
opeanu3mo8. JIOCTHKEHUS U MePCIICKTUBBI XPOMOCOMHOM U TCHHON MH)KEHEPHH. DKOJIOTUIECKUE M STUICCKUE MPOOIEMbl TEHHOW WHKCHEPHUH.

Meaununackue 6uotexnonoruu. [loctrenomuas uudposas menuuuna. [11P-muarnoctuka. MeTabonoMHBbIN aHANNU3, TEHOLIEHTPUUECKUN aHATH3
MpoTeOMa 4YeJIOBEKa JIJISl OLIEHKU COCTOSIHUSI €ro 370pOBbs. Mcrosib3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamnusi paka. 3D-OvouHkeHepus AJis
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3JaHUs KOMIUICKCHBIX TKAaHEW COYeTaHHEM TEXHOJOTHH TPEXMEPHOTro
OWONpPUHTHHTA U CKaOIAMHTA IJIs1 PEIICHUS 331249 IEPCOHATN3UPOBAHHON MEIHUIIUHEI.

Coznanue BEKTOPHBIX BAaKIMH C IEbI0 OoOecrieueHus: KOMOMHUPOBAHHOM 3amuThl oT Bo30ynuteneii OPBU, ycraHoBieHre MOJIEKYISIPHBIX
MexaHu3MoB GyHkuoHupoBanusi PHK-comepxaimux BUPYCcOB, BBI3BIBAIOIINX 0CO00 OMACHEIC 3a00JICBaHMSI YSIOBEKA M JKUBOTHBIX.

JleMoHCTpauun

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

JladopaTropHnast padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IMpakTuyeckasi padora «[lonyyeHne MOJTOYHOKUCIBIX 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,
«/IBMOKyIITHE CHITBI DBOJTIOIIMIY, « DKOJOTHUECKash U30JISIIUS IOMYJSIITUi ceBaHCKOU popenmy, «I'eorpaduueckast H30ISIUs TUCTBEHHUIIBI CHOUPCKON U
JTUCTBEHHHUIIBI TaypCcKoi», «[lomynsiiimoOHHbBIe BOTHBI YMCICHHOCTH XUIITHUKOB U KEePTBY», «Cxema IeCTBUS €CTECTBEHHOTO 0TO0pay, «DopMbI 0OpHOBI
3a cylecTBoBaHuey, «MHaycTpuansHelii MenaHu3m», «OKuBble nckomnaemsie», «[IoKpoBUTENBCTBEHHAs OKpacka XKUBOTHBIX», «lIpemynpexnaromas
OKpacKa >KMBOTHBIX», «DHU3noIOrHYecKrue amantanum», «lIpucrnocobIeHHOCTh OPraHU3MOB M €€ OTHOCHTENbHOCThY», «Kpurepuu Buma», «Bumbl-
nBoiHukM», «CTpykTypa BHAa B mpupone», «Crocobsl BumooOpazoBaHus», «l'eorpaduueckoe BHumooOpa3zoBaHHE TPEX BHUAOB JIAHIBILICI,
«DKOIIOTUYECKOE BHI000pa30BaHKE BUIOB CHHUI, «[lomuruionasl pactenuity, «KamycTHo-peeuHblil THOPUI.

O6opynoBanue: repOapru pacTeHHM, KOJUIEKIIMA HACEKOMBIX, Yy4ela MTUI] ¥ 3Bepeil ¢ MpuMepaMu pa3IMYHbIX MPUCITOCOOJICHUH, Yydesa MTHIl
W 3Bepeil pa3HbIX BUJIOB, repOapuu pacTeHUI OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMH.

JladopaTropHasi padora «BrIsgBIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JladopaTtopHasi padora «[IpucrnocoOneHus OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€J1IeCO00PA3HOCThY.

JlaGopaTopHas padora «CpaBHEeHUE BUI0B IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakpoaBosonus 4 eé pe3yJbTaTbl



MeTtonbl u3yueHus: Mmakpoa3Botonuu. [laneonTonornyeckue MeToapl U3ydeHus 3Bostouuu. [lepexonnupie GopMbl U QUIOTEHETUUECKUE PSIIIbI
OpPTaHHU3MOB.

buoreorpaduueckue MeToabl n3yueHus 3Bomonun. CpaBHeHue (Gaopsl U (payHbl MaTEPUKOB U OCTPOBOB. buoreorpaduueckue obdiaactu 3emMiu.
BuUIBI-9HAEMHKY U PEIIUKTEHIL.

DOMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTMYECKUE METOIbI U3yUeHUs HBONMIONMU. ['eHeTuueckue MeXaHNU3Mbl 3BOJIOIMN OHTOTEHE3a U
TIOSIBJICHHS 3BOJTIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIC M aHAJIOTHYHBIC OpPraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3MBI. MOJIEKYIIPHO-TCHETHYECKHE,
OMOXMMHUYECKHE U MAaTeMaTUYeCKHUE METOJAbl M3ydeHHs 3BONIOIUH. ['oMonoruunbsie reHsl. COBpeMEHHBIE METOJIbI MOCTPOCHHS (PHIOTEHETHYECKUX
JICPEBHEB.

XpPOMOCOMHBIE MYTAIIH U YBOJIIOLIHS T€HOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBWiIa) OdBOMOUMHU. [Ipunyun cmenvt ¢hynxyui. HeoOpaTUMOCTh SBONIONUH. AJAaNTUBHAS —pagUaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIOIIHH.

JdemoHcTpauuu

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

Tabmuipl 1 cxembl: «DUIOTEHETHYSCKUA PSIT  JIOMIAAN», «ApPXEONTEepuKe», «3Bepo3yObie smepb», «Cterouedanby, «PUHHOPUTHD,
«CemeHHbIE ManopoTHUKWY, «buoreorpaduyeckue 30HbI 3emun», «Jlpeid KOHTHHEHTOBY», «PemukTel», «HauampHBIE CcTaguu SMOPHUOHAIBHOTO
Pa3BHUTHS TTO3BOHOYHBIX KHUBOTHBIX», « OMOJIOTHYHBIC W aHAJIOTHYHBIC OPTaHbB, «PyIUMEHTBI», « ATaBU3MBI», «XPOMOCOMHBIC HAOOPHI YeIoBeKa U
muMIan3ey, «[ TaBHbIe HAaMpaBICHUS YBONIOIHIIY, «O0IINe 3aKOHOMEPHOCTH SBOFOIHI.

O06opynoBaHue: KOJUICKIHH, TepOapyH, MYJISKU UCKOTIAEMBIX OCTATKOB OPTAaHU3MOB, MYJISDKHA TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PyTUMEHTAPHBIX
OpPraHOB U aTaBU3MOB, KOJUICKIIH HACEKOMBIX.

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

HayuHnble runores3sl MpPOUCXOXKACHHS >KU3HM Ha 3emie. AOuoreHe3 M maHcrnepMmusi. JloHayyHble MPEACTABICHUS O 3apOXKACHUU >KU3HU
(kpeannoHn3M). ['Mmore3a MOCTOSIHHOIO CaMO3apOKIAEHUS JKU3HU U €€ omnpoBepkeHue onbitamu . Penn, JI. Cnamnanuanu, JI. ITacrepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOIIOTHSI.

OcHOBHBIE 3Tambl HeopraHuyeckoi spomouuu. [lmanerapHas (reonoruyeckas) 3BOJIOLUS. XUMHUYECKas 3BOMIONMA. AOHMOTCHHBIM CHUHTE3
opraHuyeckux BemiecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB n3 MoHoMmepoB. 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.

Uctopus 3emnn u meroasl e€ nzyduenus. lckonaemble opranndeckue octatku. I'eoxpoHonorus u e€ Mmeroabl. OTHOCUTENbHASL U aOCOMIOTHAS
reoXpoHoJorus. ['eoxpoHonornyeckas 1Kkana: 30Hbl, 3pbl, IEPUOABI, FTIOXU.

HauanbHble 3Tanbl opraHuyueckoi 3Bomonnu. [losBieHre M 3BOJIONHS NEPBHIX KIETOK. DBOMOLUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproThl U 3yKapuoOTHI.

[IponcxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBONIONHMOHHOE MPOUCXOXKACHUE BUPYCOB. IIpoMCXokaeHHE MHOTOKJIETOYHBIX OPTaHU3MOB.
Bo3HMKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.



OCHOBHBIE ATaIbI 3BOJIIOIMH BhICIIMX pacTeHuid. OCHOBHBIE apoMop(}o3bl pacTeHni. Brixo1 pacTenuii Ha cymry. [losiBiieHHE CITIOPOBBIX paCTCHHM
1 3aBoeBaHue uMu cymu. CemeHHbie pacteHus. [IpoucxoxieHre BETKOBBIX PACTEHUH.

OcHoOBHbIE 3Tallbl BOJIIOLMU KUBOTHOTO MHpa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Bennckas dayna. KemOpuiickuil 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 paM M MEPUOAAM: apXeH, MPOTEPO30i, MaNIeo30M, Me3030M, KaiHO30M. OOIas XapakTEepUCTUKA KIuMaTa U
reoJIorTH4Yeckux mporeccoB. [losiBieHre U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTIIe0Opa3oBaHHUE: €ro YCIIOBUS U BIMSHHE Ha Ta30BBIA COCTaB
aTMochephl.

MaccoBble BBIMUpPAHUS — SKOJIOTUYECKHE KPU3UCHI Npouuioro. IIpuunHbl U cieacTBUs MacCOBBIX BoIMUpaHUN. COBPEMEHHBIN SKOJIOTUYECKHMA
KpHU3HC, ero ocodennoctH. [Ipobiema coxpanenust Ornopaznoobpasus Ha 3emIie.

CoBpemeHHast cucTeMa opranndeckoro mupa. [IpuHnune! knaccuukanuu oprann3MoB. OCHOBHBIE CHCTEMaTHYECKHE TPYIITbI OPTraHHU3MOB.

JdemoHcTpauuu

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

Ta6muist u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo n3ydeHuto caMo3apoxkaeHus sku3Hu», «Cxema omnbita C. Muepa,
I'. Opu», «Dtambl Heopranuuecko sBosonUN», «l'eoxpoHonornyeckas mkana», «HauyanpHble STambl OpraHMYEcKOW 3BoIOLMMY, «Cxema
o0Opa3oBaHHUs 3YKapHOT NMyTéM cuMOuoreHnesza», «Cucrema >KuBOMl mHpupoasl», «CTpoeHHe BuUpyca», «ApomMopdo3bl pacTeHHi», «PuHMODUTHD,
«OJIHOKJIETOUHBIE BOJOPOCHN», «MHOTOKJIETOUHbIE BomOpociny, «Mxu», «llanopoTtHuku», «l'oloceMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHuii», «CxemMa pa3BUTHS >XUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocteiimmey, «KumedHnomonoctabiey, «llmockue uepBm»,
«Unenuctonoruey, «Pui0ob», «3eMHOBOIHBIEY, «IIpecMbikatomuecs», «ITuipy, «Maekonutarmuey, «Pa3BuTie KU3HU B apXelcKkoi apey, «Pa3Butue
YKU3HU B TPOTEPO3OMCKOM 3pen, «Pa3zBuTHeE KU3HU B AJICO30MCKOM 3pey, «Pa3BUTHE HKU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B KAlTHO30MCKOM
ape», «CoBpeMEHHask CUCTEMa OPTaHUYECKOT0 MUPay.

O6opynoBanue: repOapiy pacTEHUIl pa3IUYHbIX OTAENOB, KOJUIEKIIMH HACEKOMBIX, BIa)KHbIE MpEnapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKLIUU UTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesla MTHUIl U 3BEpeil, KOJUIEKINHA OKAMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBbIX, MYJIISKHU
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 o0cCoOOEHHOCTEHM CTPOCHUS PACTEHUH Pa3HBIX OTAEIOBY.

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

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPONOreHe3
Pa3znensl n 3anaun aHTpONIONOruU. MeTo bl aHTPOTIOJIOTUH.
CraHoBJIeHHE TIPECTaBICHUHN O MPOUCXOKACHUH UyeloBeKa. Pennrno3nsie Bo33penusi. CoBpeMeHHbIE HAyYHbIE TEOPUH.



CxoJ1cTBO 4enoBeKa ¢ JKUBOTHbIMU. CHCTeMaTHYeCcKOe MOJI0KeHUe YenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KUBOTHBIMH: CPABHUTEIIHHO -
Mopdonorugeckue, SMOpHOIOrHYeCKre, (PU3HOIOT0-OMOXUMHYECKHE, MOBeAcHUeCKre. OTIIMYNS YeIOBEKA OT )KUBOTHBIX. [IpsIMOX0KIEHIE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOil CUTHAIBHON CHCTEMBI.

JBwxkymme cunbl ((akTopbl) aHTPONOTeHe3a: Ouosiormueckue, conuanbHbie. COOTHOIIEHHWE OMOJOTHYECKHX W COIMAIBHBIX (AaKTOPOB B
aHTPOTOTreHE3E.

OcHoBHbIE CTaAuM aHTpororeHesa. PaHHHE uenoBeKOoOOpa3Hble 00€3bsiHbl (IPOKOHCYJbl) W paHHUE MOHIUAbBl — OO0IIME MpeaKu
4eJI0BEKOOOPa3HbIX 00€3bsH U JI0JeH. ABCTPAIIONUTEKH — IBYHOTHE MPEAKH Jitoiel. UenoBek yMenblii, IepBble U3TOTOBICHUS Opyauil Tpyaa. UenoBek
NPSMOXOISAIINHA U IEPBBIA BBIXOJ JIIOACH 3a rpenensl Adpuku. YUenoBek reiaens0eprckuii — oOmuii npe1oKk HeaHJepTaIbCKOTO YEIOBEKa U YEIOBEKa
pa3zymHoro. YenoBek HeaHJepTaIbCKUI KaK BUJ JIFO/ICH XOJIOIHOT0 KiiuMaTa. YesnoBek pa3yMHbIN COBPEMEHHOT'O TUIIA, JICHUCOBCKUIA Y€JI0BEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najieoreHOMHUKA.

DBOJIOIUS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOpP B MOMYNSIMSIX uejdoBeka. MYyYTAIlMOHHBIM Tporecc U MOoIuMopdusm.
[TonmynsitioHHBIE BOJIHBL, Apeld reHoB, Murpamus 1 «3GdEKT OCHOBATEIS B OMYJISAIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacsl. [lonsTue o pace. bonblme pacsl: eBporeoniHas (eBpa3uiickas), aBcTpano-HerpouiHas (3KBaTOpUaIbHasI), MOHTOJIOUTHAS
(a3maTcko-aMepuKaHcKkas). Bpems u myTu paccenenus yenoBeka mo ruiaHere. EquHcTBO yenoBedeckux pac. HaydHast HecocTosITENIbBHOCTh pacu3Ma.
[Tpucnoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBHSM OKpY’Karollel cpeabl. BiusHue reorpadudeckoit cpenbl u apeida reHoB Ha MOPGOIOTUIO U
(U3HMONOTHIO YETIOBEKa.

MeXIUCUUIUTHHAPHBIE METOJbI B (hu3uueckoi (OMOIIOTMYECKOi) aHTPOMOJIOTHUU. DBOIIOLUMOHHAS AHTPOIOJIOTHS W TAJIC0aHTPOIOIOTHS
YelloBeYeCKUX Momyiasiuui. buoconuaneHble ucclieqoBaHUs MPUPOABI 4elloBeka. lcciaenoBaHne KOIBOMIOIMHM OHOJIOTHYECKOTO0 M COLMAIBHOTO B
YeJI0BEKE.

JdemoHcTpauuu

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

Tabmuipl 1 cxembl: «KMeTobpl aHTPOTIONOTHIY, «[ 0JTOBHOM MO3Tr uenoBeka», «HemoBekooOpa3Hbie 00€3bsHbI), «CKEJIET YeIOBeKa M CKEJIeT
muMIan3e», «PyauMeHThl U aTaBu3Mbl», «J[BMXKYIIME CHIIBI aHTPONOTEHE3a», «IBOJIIOIMOHHOE APEBO 4YeNOBEKa», «ABCTpajonuTeky», «Yemosek
yMenbiiy, «HemoBek mpsMoxonasmminy, «JlenucoBckuii yenoek» «Heannepranbub», «KpoManboHIB, «lIpeaku denoBekay, «ITambl 3BOJIOLUU
yesnoBekay, «Packl uemoBekay.

OO6opyoBaHue: MyJISDKA OKaMEHEJIOCTEH, TPEAMETOB MaTepHUaAbHON KYJIBTYPhl MPEIKOB 4YesoBeKa, pernpoaykuuu (dororpaduu) KapTHH C
MU(POJIOTHUECKUMHU 1 OUOTICHCKIMHU CIOXKETaMH MPOUCXOXKICHHS UesloBeKa, poTorpaduu HaX0JOK UCKOIAEMbIX OCTATKOB YEJIOBEKa, CKEJIeT YeJIOBeKa,
MOJIETb Yeperna yesioBeKa U yeperna muMIaH3e, MOJIeb KUCTH YeJIOBEeKa U KUCTH IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JladopaTtopHasi padora «/3yueHrne 0ocCOOCHHOCTEN CTPOCHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPSMOXO0KICHUEM.

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

Tema 6. IK0J10TUs — HAYKA 0 B3aAUMOOTHOILLIEHUAX OPraHU3MOB U HAAOPTraHM3MeHHbIX CHCTEM ¢ OKpY:Kalolleii cpeaoi
3apoxaeHue 1 pa3BuTHeE 3koyioruu B Tpyaax A. ['ymbGonsara, K. @. Pynse, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauéna. Paznenst
U 337241 SKOIOruu. CBsI3b AKOJIOTUHU C IPYTUMH HayKaMHU.



Mertoab! skosoruu. IloneBble HaOmoAeHUs. DKCIEPUMEHTHl B HKOJOTHM: NPUPOAHBIE M J1abopaTopHble. MoneaupoBaHUE B HKOJOTHH.
MOHUTOPHHT OKPYKAIOLIECH CPeJIbl: JIOKAIbHBIN, PETHOHAIBHBINA U ITI00aIbHBIH.

3HAUEHUE DHKOJIOTMYECKUX 3HAHUU JUI1 4YEJIOBEKA. OKOJIOTMYECKOE MHMPOBO33DEHME KaK OCHOBA CBS3€M YENOBEYECTBA C IIPUPOJOM.
@opMHpOBaHUE HKOJIOTUYECKON KYJIBTYPBI U 3KOJIOTHYECKOW IPAaMOTHOCTH HACEICHUS.

JleMoHCcTpauumn

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

Tabauubl u cxemsl: «Pa3nensl skonoruny, «Metoabl 3Kosoruny, «Cxema MOHUTOPUHIA OKPYXKArOIEH CpeabD».

JlaGopaTopnasn padora «/3yueHrne METOI0B IKOJOTHUECKUX UCCIICIOBAHUINY.

Tema 7. Opranu3mMbl M cpeia 00MTAHUA

DKkojorudyeckue (GakTopbl W 3aKOHOMEPHOCTH HUX jeWcTBusa. Knaccudukanus skonornyeckux (QaxTopoB: abMOTHYECKHE, OMOTHYECKHE,
anTpornoreHHsle. O0IIME 3aKOHOMEPHOCTH JIEHCTBUS dKonornueckux ¢akrtopoB. [Ipasuno muanmyma (K. Hlnpenrens, 0. JInbux). TonepaHTHOCTB.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotudeckue daktopbl. CBET Kak SKoJorudeckuit Gpakrop. JlelicTBruEe pa3HBbIX YIaCTKOB COTHEUHOTO CIEKTpa HA OPraHU3Mbl. JKOJIOTHYECKHE
TPYIIBI PACTEHUN U KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DoTonepuoausm.

Temneparypa kak sKkonormueckuii Qakrop. [leiicTBue Temmneparypsl Ha opraHu3Mbl. [loHKUIOTepMHBIE M TOMOMOTEPMHBIE OpPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak axomoruyeckuit Qaxrtop. [Ipucmocobnenust pacteHuil K Mmojajep:kaHuio BoaHoro OamaHca. Knmaccudukamus pacTeHUil 1o
OTHOIIEHUIO K Bojie. [Ipucnoco0aeHus ®KUBOTHBIX K MU3MEHEHHUIO BOJTHOTO PEXHUMA.

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

buonoruueckune putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE W TOJUYHBIE PUTMEL. [IpHCIIOCOOIIGHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHHUSAM YCIIOBH JKU3HU.

Kuzuennoie ¢Gopmbl opraHu3MoB. [loHstue o xuzHeHHOW (opme. Ku3HeHHBIE (HOPMBI PACTEHH: JIEPEBbs, KyCTAPHHUKH, KYyCTAPHUYKH,
MHOT'OJIETHUE TPaBbl, OJTHOJIETHHE TpaBbl. JKM3HEHHBIE (DOPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3p00HOHTEI. OCOOEHHOCTH CTPOSHHUS B 00pasa
JKU3HHU.

buotnueckue dakropsl. Buabl OMOTHUECKHX B3aUMOICHCTBUN: KOHKYPEHIINS, XUITHUYECTBO, CUMOMO3 U ero ¢popmel. [lapazutusm, kooneparus,
MyTyaJiu3M, KOMMEHCaIW3M (KBapTUPAHTCTBO, HaxyieOHWYecTBO). HeTpoduyeckue B3ammMopeicTBusi (Tormmdeckue, Qopmueckue, GaOpUUecKue).
3HaueHne OMOTUYECKHUX B3aUMOACHCTBUIA /ISl CYIIECTBOBaHMS OPTaHU3MOB B cpejie oOuTaHus. [IpuHINI KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpauuu

Tabauiel U cxeMbl: «IKOJIOrHueckre (GakTopbl», «CBETOBOW CIEKTp», «IKOJOTUYECKUE TPYIMIbl KUBOTHBIX 1O OTHOLICHHIO K CBETY»,
«TermoKpoBHBIE >KUBOTHBIE», «XOJOJHOKPOBHBIC >XHUBOTHBIC», «DU3MOJIIOTMUECKUE aJanTalid KUBOTHBIX», «Cpeabl OoOUTaHHS OpPraHU3MOB,
«buonoruueckue putmbl», «KuzHeHHbIe (OpPMBI pacTeHHi», «OKu3HeHHbIe (OPMBI KUBOTHBIX», «IKOCHUCTEMA UIMPOKOJIHUCTBEHHOTO JIecay,
«IKocucTeMa XBOMHOTO Jiecay, «llenu nutanusy», « XunHudectBo», «Ilapazutuzmy, «Konkypenmus», «Cumomosy», «KoMmMmeHcanmuzmy.




O6opynoBanue: repOapuil pacTEHUl M JKUBOTHBIX, NPUCHOCOOJIEHHBIX K BIMSHUIO PA3JIMYHBIX DKOJOTHYEeCKHX (DakTopoB, repOapuu
CBCTOJHOGI/IBBIX, TEHETIOOMBLIX U TEHEBBIHOCIMBBIX paCTCHHfI, CBGTOJIIO6I/IBBIG, TCHCJIIO6I/IBBIC 1 TCHCBBIHOCJ/IMBBIC KOMHATHBIC PACTCHUA, rep6ap1/11/1 u
KOJUIEKIIMU TeIJIOII00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTCHUM, Yydelia NITUIl U 3Bepeid, repOapuu pacTeHHM, OTHOCAIIUXCS K TUrpoduTam,
KcepopuTam, Me30(pUTaM, KOMHATHBIE PACTeHMs JAHHBIX TPYII, KOJUICKIMU XMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax, repdapuu M KOJUICKIIUU
pacTeHHi U KUBOTHBIX, 00JIaIAl0IIUX YepTaMU MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBHM XKU3HU, repOapiu U KOJUICKIIMH PACTeHUN U
JKMBOTHBIX PA3JIMYHBIX ) KU3HCHHBIX q)OpM, KOJUICKOHWH )KUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX BBaHMOHCﬁCTBHﬂX.

JlaGopaTopHasi padora «BrIsiBieHHE IPUCTIOCOOIEHNI OPTaHU3MOB K BIIUSIHUIO CBETa.

JladopaTtopHasi padora «BrisBieHre MPUCTTIOCOOICHUI OPTAaHU3MOB K BIUSHHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. IKko010rusi BUAOB U MOMYJISIIIHIA

DKOJIOTUYECKUE XapaKTepUCTUKU nonmyisinun. [lonynsnus kak 6uonorudeckas cucreMa. Poib HEOTHOPOAHOCTH cpefibl, (PU3UUECKUX OapbepoB
1 0coOeHHOoCTe OMoJoruM BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpHl MOMysiuid. OCHOBHBIE MMOKa3aTeIH MOMYJSALUHN: YUCIEHHOCTb,
IJIOTHOCTh, BO3PACTHAsS U MTOJIOBASI CTPYKTYPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIMSL.

OKojoruyeckas CTpykTypa nomnyssanuy. OIeHKa YMCIEHHOCTH MOMYJSIMU. JJMHaMUKa NOMyJSUMK U €€ peryiasuusa. buornueckuii moreHyan
nonyasanud. MozaenupoBaHue IWHAMHMKU nonyiasnud. Kpuselie pocta yucieHHocTd nonyiasnud. KpuBele BeDKHMBaHUA. Perynmsnuss 4mMcCIIEHHOCTH
HOMYJSIUIA: Poib (PaKTOPOB, 3aBUCALINX M HE 3aBUCSIINX OT IIOTHOCTH. DKOJIOTHYECKHE CTpaTeru BUJOB (r- u K-cTpaTterun).

[lonsitue 06 sKxomornyeckoil Hume Buga. MectooOutanue. MHoroMmepHass Mojenb 3kojormdeckoi Humm JIx.M. XatunHcona. Pa3zmepst
sKojornyeckor Humu. [loreHnuanpHas U peaan3oBaHHAs HULIU.

Bup xak cucrema monyisinuid. Apeaibl BUI0B. BUIbI M MX )KM3HEHHBIE CTPATETMU. JKOJIOTUYECKUE SKBUBAJICHTHI.

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

JdemoncTpanuu

Ioptper: Ix. M. XaTunHCOH.

Tabaunel U cxembl: «IKOJIOTHYECKHUE XapaKTePUCTUKU Nomynsiauuny», «I[IpocTpaHcTBeHHas CTpyKTypa momyisuuny, «Bo3pacTHble mrpaMuIbl
NOMyJAIMN», «CKOpOCTh 3aceNeHUs IOBEPXHOCTH 3€MIIM pa3Iu4YHbIMU OpraHu3MaMmn», «Mozensb sxkonorunueckoi Humu Jix. M. XatunHconay.

O6opynoBanue: repOapuu pacTeHHM, KOJJIEKINU )KUBOTHBIX.

JlabopaTtopHuast pa6ora «[Ipucnocobnenus CEeMsIH pacTeHui K pacCeNeHUIoN.

Tema 9. Ikos0rusi co001mecTB. IKOJTOIHIECKHE CHCTEMBI.

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

OxocucreMa kak oTkpbitas cucreMa (A. Jx. Tencnu). OyHKIMOHAIbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: NMPOJYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHH. Tpoduueckue nenu u cetu. Abuotuyeckue 6;10ku skocrcreM. [IouBsl 1 niibl B s3kocucteMax. KpyroBopot Beriects
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.
[lepBuyHbICe U BTOPUYHBIC CYKIIECCUU U UX MPUYMHBI. AHTPOIIOT€HHBIE BO3ACUCTBHS Ha cykueccud. KimmakcHoe coobmecTBo. bruopasHooOpasue u
MOJIHOTA KPYrOBOPOTAa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBL. JKOCUCHEMbL 03ED U PeK. DKOCUCmeMbl MOpell U OKeaHO8. IKocucmemvl myHOp, 1ecos, Cmenell, NyCMbiHtb.

AHTpPONOTeHHBIE SKOCUCTEMBI. ArpodKocHcTeMa. ATpOoLIeH03. Paznuuns Mexay aHTPONOTeHHBIMU M IPUPOAHBIMHA SKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas diopa u payna. CHHaHTpONHU3aIHsI TOPOACKOH (ayHbl. bruomornueckoe
U XO3SMCTBEHHOE 3HAYECHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOCHCTBUI OPTraHU3MOB B 9KOCHCTEMAaX. Poib Kackaonozo s¢hghekma u 6u006-30ughuxamopos
(knt0ouesvlx 8u008) 8 hynKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKY CMEKHBIMU SKOCUCTEMaMH. Y CTOMYMBOCTbH OPraHU3MOB,
MOIYJISIIIUHA U 9KOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ACHCTBUIA.

Mexanusmol 8030eticmeus 3a2psA3HeHULl PASHLIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSX,
OCHOBbl IKOJI02ULECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToI0IOTUsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHUCTEM.

JleMoHCTpauumn

Hoptpert: A. JIx. Tencnu.

Tabnuiel U cxeMbl: «CTpykTypa OMOIIEH03a», «DKOCHUCTEMAa IIMPOKOIMCTBEHHOTO Jiecay, «DKOocHcTeMa XBOWHOTO Jiecay, « DyHKIIMOHATbHbIE
TPYIITBI OPTAaHU3MOB B 9KOcHcTeMe», «KpyroBopoT BemecTB B akocucTeMey, «Llernn nuranus (macTOUIIHAS, TeTPUTHAS )», « IKOJIOTHIECKas T PpaMuIa
qrucem», «JKOJIOTHYecKas MHpaMuga OMOMacChl», «JKOIOTHYEeCKas mHpaMuaa sHeprum», «OOpazoBanue OonoTa», «llepBuuHas cykieccus»,
«BoccraHoBieHue Jjieca mocie noxkapay, «JKoCucTeMa 03epay, «ArporeHo3», «KpyroBopor BEmIECTB U MOTOK YHEPIUU B arpoueHosey, «IIpumepsl
ypOOIKOCUCTEM.

ObopynoBanue: repdapiu pacTeHUH, KOJUICKIIMA HACEKOMBIX, dydella MTHIl U 3Bepel, repOapuu KyJbTYPHBIX M JTUKOPACTYIIMX PACTCHHUH,
aKBapuUyM KaK MOJIETb SKOCUCTEMBI.

IpakTuyeckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBI.

JlaGopaTopHas padora «/3ydueHue pa3zHooOpa3us MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B PA3HBIX AKOCHCTEMAX).

IKCeKypeus «IKCKypcHs B THITUYHBIN OuoreoreHo3 (B 1yOpaBy, Oepe3HsK, ebHUK, Ha CyXOA0JIbHBINA WM MOMMEHHBIH JIYT, 03€p0, 00I0TO)».

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

Tema 10. Buocdepa — riodanbHasi IKOCHMCTEMA

buocdepa — obmernnanerapras 000o4ka 3eMiT, TJIe CYIECTBYET WM CYIIECTBOBANIA KU3Hb. Pa3sBuTHE MpeacTaBieHuii o Onochepe B Tpyaax
9. 31occa. Yuenue B. W. Bepnaackoro o 6uochepe. O6mactu 6uocheps! u € coctas. XKuBoe BemecTBo Ouochepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUS Onochepsl. OcoOeHHOCTH Onocdephl Kak riIo0anbHOM SKOCUCTEMBI. JJnHaMUYecKkoe paBHOBecHEe B Ouocdepe.
KpyroBopoTsl BemecTB 1 OMOre0OXUMHUYECKHIE IUKIIBI (YIiiepoa, a30Ta). PUTMUYHOCTE siBJIeHUH B Onochepe.

3oHanbHOCTH Ouochepsl. [lousaTre o 6nome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA, XBOWHBIE JIeca, CMEIIAHHBIC U ITHPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITMUECKHUE JIeca, BLICOKOTOPhs. KiluMar, pacTUTEIbHBIN U )KUBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIICHKA X PECYPCHOTO MOTEHIHANA 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», «KpyroBopor Boabl B ipuposie», «OcHOBHbIE OMOMBI cymmny, «KinMarnyeckue nosca 3emnn», «Tynapa», «Taitra», «CMeniaHHblil jecy,
«InpoxonucTBeHHbIN ec», «Crenby, «CaBanHay, «IlycTeiasy, «Tponndyeckuit iecy.

O6opynoBanue: repOapuu pacTCHU pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YUesnnoBek u okpy:Kamoumias cpeaa

DKOJIOTHYECKUE KPU3UCHI U X MIPUYMHBL. Bo3aeiicTBre yenoBeka Ha Onocdepy. 3arpsi3HeHue BO3AyNTHON cpepl. OXpaHa BO3ayXa. 3arps3HeHHE
BOJHOM cpenpl. OXpaHa BOJIHBIX pecypcoB. Pa3pymienne mousbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHenue kinmara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIIBHBIN U KUBOTHBIN Mup. OXpaHa pacTUTESIIEHOTO M )KUBOTHOT'O MUpa. OCHOBHBIC TTPUHIIUITH OXPAHbI
npupobl. Kpacueie kauru. Oco6o oxpansiemsie npupoanbie Tepputopuu (OOIIT). boranndeckue caubl 1 300JI0THYeCKUE TAPKU.

OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO PA3BUTHS YSIIOBEUYECTBA U IPUPOIBL. PaimoHaIbHOE MPUPOIOITIOIE30BAHNE U COXPAHEHUE OMOIIOTHYECKOTO
pazHooOpazust 3emud. OOmIMe 3aKOHOMEPHOCTH TIIOOANBHBIX AKOJIOTHMUECKUX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HMCa M €Tr0 BEpOSATHBIC
TTOCIIC/ICTBHSL.

Pa3BuTHE METOI0B MOHUTOPUHTA PA3BUTHS OTIACHBIX TEXHOTCHHBIX MPO1IecCOB. CucmemHble Ucciedo8anus nepexooda K pecypcocoepezaroujeti u
KOHKYPEeHmMOoCnocooHotl snepeemuke. buonozuueckoe pasnoobpaszue u ouopecypcuvl. Hayuonanvuvie ungopmayuonunvle cucmemsl, obecneyusaroujue
docmyn K uHgopmayuu no COCMOSHUN OMOeNbHbIX 6udo8 u dxocucmem. OCHO8bI 3IKOpeabunIUMaAyuu 3KOCUcmem U cnocobo8 060pvbObLL ¢
buonogpexcoeHuamu. PekoncmpyKkyus MOPCKUX U HA3EMHbIX IKOCUCTHEM.

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.




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OOYYAIOIIMMHUCS MIPOTPaMM CPETHET0 OO0IIero 00pa3oBaHus: INIHOCTHBIC,
MeTanpeIMETHbIC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOTPAMMBI IO OMOJIOTHH BBIJIEIICHBI CJICTYIOIINE COCTABJISIFOIINE: OCO3HAHUE 00 yJaIOITIMUCS
POCCHUICKON MPAKIAHCKOM HIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CAMOOTIPEIEIICHUIO, HAIu4ue Momugayuy K 00y4eHHIo
OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUI JTMYHOCTU HAa OCHOBE KJIHOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJMLIUNA pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH JESITENBHOCTH I[€HHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMM, MIPUCYIIUMH CUCTEME OMOJIOTHYECKOT0 00pa30BaHuUs, Haluyue npasoco3HAaHUs SKOIOTHUECKON KYIbTYpbl, CHOCOOHOCMU cmasumb 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, UCTOPHYECKUMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B
oO1ecTBe MpaBuIaMu U HOpMaMH TTOBEJEHUSI M CITIOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUSI M CAMOPA3BUTHS, Pa3BUTHS BHYTPECHHEH
MO3UIUH JTUYHOCTH, TATPUOTHU3MA U YBAKEHUS K 3aKOHY U TPABOMOPSIKY, YEIIOBEKY TPYa U CTapIIeMy IMOKOJICHUIO, B3AUMHOTO YBAKECHHSI, OEPEKHOTO
OTHOIIIEHUS K KYJIbTYPHOMY HACJIEAUIO U TPAIULIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanviv, IpUpoJIE U OKPYKaIOIIEH cpeie.

JIndHOCTHBIE pPe3yabTaThl OCBOCHHS Yy4eOHOro mpeameTa «bUONOTHS» MOKHBI OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCs
PYKOBOJICTBOBAThLCSI CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIMH, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBCTCTBYIOIIIUX TPaAUITUOHHBIM HCHHOCTAM pOCCHfICKOFO O6H_[€CTB8., paclmimpCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B IHPOLCCCC
peanu3alii OCHOBHBIX HaIllPaBJIEHUH BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMSA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMU 00 Y4YaIOLIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA U MTPABOIIOPSAIKA;

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

CIOCOOHOCTH OTPEAENSATH COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATD €&;

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, MMO3HABATCJIbHBIX 1 UCCIICAOBATCIILCKUX 3a4a4, YBA)KUTCIbLHOI O
OTHOIIICHHUSI K MHEHUIO OMIMOHEHTOB MPH 00CYXACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMS,

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;



2) IaTPHOTHYECKOI0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTh POCCHICKOM Ipa)KIaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAXKECHUS K CBOEMY HApo/ay, YyBCTBA OTBETCTBEHHOCTHU IEepe]
Ponunoii, roppoctu 3a cBoii Kpai, cBoro PouHy, CBO S3BIK M KYJIBTYPY, IPOILILIOE M HACTOSIIIIEe MHOTOHAIMOHAIBHOTO Haponaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACIIEIUIO U TAMSITHUKAM IPUPOBI, TOCTHKEHUSIM Poccun B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TpYIE;

CHOCOOHOCTH OLIEHUBATH BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH, TOHUMAHUs 3HaAUYEHHsI ONMOJIOTHUH B IO3HAHUH 3aKOHOB
NPUPOJIBL, 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 POCCUICKOT0 Hapoa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBEICHUS;

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

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYILIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM DPOIMTENSIM, CO3/aHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO IPHHATHUS IEHHOCTEH CeMEWHOW XH3HH B
COOTBETCTBHMHM C TpaJAULUSAIMHU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIICHHUE K MUY, BKITIOUast 3CTETUKY ObITa, HAYYHOI'O U TEXHHYECKOT0 TBOPUECTBA, CIIOPTA, TPY/A, OOLIECTBEHHBIX OTHOLICHHUH;

MOHUMaHHE YMOITMOHAIBHOTO BO3JICHCTBUS JKUBOW IPUPOBI U €€ IIEHHOCTH;

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

5) ¢pu3uueckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPbI 310POBbs H YMOIMOHAJIBLHOTO 0J1ATONOJIY YU

NOHMMaHME M pealu3anus 370poBOro M Oe3omacHoro o0Opasza >KM3HM (30pOBOE MUTAHHE, COONIOJIEHHE TMIHMEHWYECKHX IMPaBUI U HOPM,
cOanaHCHPOBaHHBIN PEKUM 3aHATUI U OTIBIXA, PETYIApHAs GpU3NdecKas aKTHBHOCTb), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHUS 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 MOCIICACTBIH U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHS aJIKOTOJIsI, HAPKOTUKOB, KyPEHUS);

6) TPy10BOTr0 BOCIIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HaHNE IIEHHOCTH MacTepCTBa, TPyNOI00He;

TOTOBHOCTb K aKTHBHOM JEATEIBHOCTH TEXHOJOTMUYECKOW M COLMAIBHOW HANpaBIIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, IJIAHUPOBATH U
CaMOCTOSTENIFHO BBITIOJHATH TAKYIO IEATEILHOCTB;

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

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BAHMIO HA MPOTSIKEHUN BCEH )KU3HU;

7) IKOJIOTHYECKOT 0 BOCIIUTAHMSA:

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



TIOBBIIICHHE YPOBHS 3KOJIOTHMYECKOW KYJIBTYphI: IPUOOPETEHHE OIBITA IJIAHUPOBAHMUS MOCTYIIKOB M OIIGHKHA MX BO3MOKHBIX MOCIIEACTBUH IS
OKpY>Karolleu Cpebl;

0CO3HAHKE TJI00ATBHOTO XapaKTepa SKOJIOTHISCKHUX MPOOIIeM U IyTeH MX PEIICHUS;

CHOCOOHOCTB MCIIOJIB30BATh MPHOOPETAEMBIC ITPU N3YUECHUH OMOJIOTHH 3HAHUS M YMEHUS MIPU PELICHUN POOJIeM, CBA3aHHBIX ¢ pAallMOHAIBHBIM
MPUPOIOIIOIB30BaHUEM (COOJIOICHUE MTPAaBUIJI MOBEJCHHS B TPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B 3KOCHUCTEMaX, OXpaHy BHUJIOB,
IKOoCcUCTEeM, Orochepsr);

AKTUBHOE HETPHUSTHE JICHCTBHIA, NPUHOCAIIMX BpEA OKpYKAlOIIeH MPUPOJHON cpelle, YMEHHE IPOrHO3UPOBaTh HEOIAronpHsITHHIC
9KOJIOTUYECKHE MOCIEACTBUSA IPEANPUHUMAEMBIX JEUCTBUI U NPEIOTBPAILATh UX;

HAJIMYHUE PA3BUTOTO YKOJOTHYECKOTO MBIILICHHS, YKOJOTHUECKOW KYIbTYPbI, OMbITAa ACITEIBHOCTH 3KOJOTHUECKOW HANPABICHHOCTH, YMCHHSI
PYKOBOACTBOBATLCA MMHU B HOSH&B&TCHBHOﬁ, KOMMYHI/IKaTI/IBHOI\i u COHI/IaJII)HOf/'I IMMPAKTHUKE, TOTOBHOCTH K Y4YaCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTHU
HKOJIOTMYECKOH HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKU, OCHOBAHHOTO
Ha JIHAJIoTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

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

NOHMMaHUE creuu(pruKy OUOJIOTUM KaK HayKH, OCO3HaHHUs €€ poiu B (OPMHUPOBAHMM PALMOHAIBHOIO HAYYHOTO MBIIUICHMS, 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 3HAYMMOCTH OWOJIOTHH IS COBPEMEHHOW IUBUIHM3AIUU: 00ECIeYeHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE
MEPCIEKTUBHBIX OMOTEXHOJOTUI, CHOCOOHBIX pelaTh PECypCHble MPOOJIEeMbl pa3BUTUSI UYEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 II0OATBHBIX
IKOJIOTHUECKUX TpobieM u obecredeHHsl Mepexoia K YCTOMYMBOMY pPa3BUTHUIO, PAIlMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOAHBIX PECYPCOB U
(hOpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B TIOJIYYECHUU OMOJIOTMUECKUX 3HAHUM B LIEJSIX MOBBILICHUS OOIIEH KYyIbTYphl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK
COCTaBHOM YacTh (PyHKIIMOHAIEHON TPAMOTHOCTH 00 y4aromuxcs, GopMUpyeMoi Tpu H3y4eHUH OUOJIOTHH;

NMOHNUMAaHHUC CYHIHOCTU MCTOHOB IMO3HAHUA, WCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAYyKax, CHOCOGHOCTI/I HCIIOJIb30BATh IMMOJIYYaCMbIC 3HAHUSA JIA
aHam3a ¥ OOBSCHEHHS SIBICHHI OKPYXKAIONIETO MUpPA U MPOUCXOSIINX B HEM U3MEHEHHU, YMEHHE JeJIaTh 00OOCHOBAaHHBIC 3aKJIFOUYCHHUSI HA OCHOBE
HAaYYHBIX (I)aKTOB U UMCIOIHNXCA JaHHBIX € HCJIbIO IMOJYUCHUA JOCTOBCPHBIX BHIBOIOB,

CHOCOOHOCTh CAMOCTOSITEITFHO MCIIOJIB30BaTh OMOJIOTMYECKIE 3HAHUS IS PEIICHHS IPOOJIeM B PEaIbHBIX KU3HCHHBIX CUTYAIUSX;

OCO3HAaHUEC ICHHOCTU HaquOI;'I ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTE HHAUBUIYAJIbHO U
B TpYIIIIC;

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



METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeMeTHbIE Pe3y/bTaThl OCBOEHHUS yueOHOro mnpenMera «buosiorus» BKIIIOYAIOT: 3HauuUMbE JUIsI (DOPMUPOBAHMS MHPOBO33PEHUS
o0yJaroImuxcs MeKIUCIUIUIMHAPHBIE (MEXITPEIMETHBIE) O0IIEHAYYHbIE TIOHATHS, OTPaXKaIoIIKe EeJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEIH(UKY
METOZIOB IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIUs, SIBJICHUE, MTPOLECC, CUCTeMa, HayYHbIM (akT, MPUHLIKII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, W3MEPEHHE, JKCIEPUMEHT M JIpyTue); yHUBEpCajbHbIE Yy4YeOHBIC IeHCTBUS
(mo3HaBaTeNnbHbIE, KOMMYHHUKATHBHBIC, pETrYJIATUBHBIE), oOecneuuBaromye QGopMupoBaHue (DYHKIMOHAIBHOW TIPaMOTHOCTH U  COLMAJIbHOMN
KOMIIETEHIIUM O00YyYarolMXcsl; CIIOCOOHOCTh OOYYaOLIMXCsl MCIONb30BaTh OCBOEHHBIE MEXAMCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS MU
YHUBepcaJlbHble Y4eOHbIE 1eHCTBHSI B IO3HABATEIBHOM U COLMAIBHOMN MPaKTHKE.

B pesynpTare m3ydeHus OMOJIIOTMH Ha YPOBHE CpeIHEro odmiero odpa3zoBaHHs y oOydaromerocs Oynytr copMupoBaHBI MMO3HABATEIbHBIC
YHUBEpcallbHble y4eOHbIe JEHCTBUS, KOMMYHUKATHUBHBIE YHUBEpCAJbHbIE yueOHbIE JIEHCTBUSA, PErYIATUBHbIC YHUBEpCaJbHbIE Y4eOHBIC IEHUCTBUS,
COBMECTHas J€STEIbHOCTD.

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

OBiajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ iiCTBUAMM:

1) 6azoBble JJOrHYeCKHUeE eHCTBHUA:

CaMOCTOSITENILHO (JOPMYITUPOBATH M aKTYaJTU3UPOBATH IPOOJIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWU 3HAHUM NPHUEMBI JOTMYECKOrO MBIIUICHUS (aHaiau3a, CHUHTE3a, CPaBHEHMs, KiacCHU(PHUKAIMH, 0O0OOLIeHHUS),
PacKpbIBaTh CMBICT OMOJIOTHYECKUX TOHSATUH (BBIACIATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHSMU );

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

UCTIOJIB30BaTh OMOJIOTHYECKUE TIOHATHS JJ1s1 OOBSICHEHUSI (DAKTOB M SIBJICHUI )KUBOW ITPHPOIBL;

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€H U OTHONICHUU B HU3Yy4acMbIX 61/IOJIOI‘I/I‘-IGCKI/IX 06’beKTaX, a
TaKXKe MPOTHBOPEUYHUI Pa3HOTO PO/Ia, BBISBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUs IPOOIEMBI ¢ YYETOM aHaIM3a MMEIOLINXCS MaTepUaIbHBIX M HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICITEIBHOCTD, OIIECHUBATH COOTBETCTBUE PE3YJIHTATOB LEJISIM, OLICHUBATh PHCKH MOCIICICTBUI NEATCIHbHOCTH;

KOOPAWHHUPOBATD U BBITIOIHATH PA0OTY B YCIOBUSAX PEAbHOTO, BAPTYAIbHOTO U KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPU PEIICHUH KU3HCHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATENbLCKHE NeiiCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKOM U TIPOCKTHOM JEATEILHOCTH, HABBIKAMU pa3peIIeHUs TPO0IIeM, CTOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOATCIIBHOMY ITOMCKY METOJOB PCIICHUS MPAKTUYICCKUX 3a/la4, IPUMCHCHHUIO PA3JINYIHBIX MCTOJOB ITIO3HAHUA,

UCIIOJIB30BaTh PA3JIMYHBIC BHJbI JCATEILHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIlUH, MPEOOPa30OBaHUIO M TPUMCHCHHUIO B
y4eOHBIX CUTYallUsAX, B TOM YHCJIE MIPH CO3/IaHUH YUCOHBIX U COIHAIBHBIX TPOEKTOB;



(OpMHPOBATH HAYYHBIN THIT MBIIIUICHUS, BIIAJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MMOHITHSIMHU U METOIAMH,

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

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJIM3UPOBaTh 3a/iady, BBIABHTATh TUINOTE3y €€ pEHICHMs, HAaXOJUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPIKIICHUH, 3a1aBaTh TAPAMETPHI U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJI€ PEIICHUS 3aJIa4l PE3yJIbTaThl, KPUTHUECKU OIICHUBAThH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MCHEHHUE B
HOBBIX YCJIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHTYAaIIUsM, OIICHUBATh IIPUOOPETEHHBIH OIIBIT,

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

YMETh MIEPECHOCUTh 3HAHUS B O3HABATEIBHYIO M TPAKTHYCCKYIO 00JIACTH KU3HECITCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

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

3) pabora ¢ nHpopmanHeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMaMH (TeKCTe Yy4eOHOro mocoOusi, Hay4HO-TOMYJISIPHOM JuTeparype, OMOIOrHuecKux
CJIOBapsiX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETe), aHaTu3upoBaTh HHYOPMAIIMIO PA3IMUHBIX BUIOB U ()OPM MpeACTaBICHUS,
KPUTUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTb;

dbopMynupoBaTh 3amMpochl U NPUMEHATH pPA3NIUYHBIE METOAbl MPU TIOUCKE W OTOOpe OMOJIOrMYecKkoil MHQPOpMAIUU, HEOOXOTUMOU IJis
BBITIOJTHCHUA y‘-Ie6HI)IX 3a1a4,

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIBTYPYy AaKTHBHOTO
HCITIOJIB30BAHHA PA3JINYHBIX ITIOUCKOBBIX CUCTEM,

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

UCIIOJIb30BaTh HAyYHBIN S3BIK B KaueCTBE CPEACTBAa MpU paboTe ¢ Ouosornueckoi MHGOpManueil: NpuMEeHsITh XUMUYECKUe, (pU3NUecKue U
MaTeMaTUYeCKHUEe 3HAKU U CUMBOJIBI, (POPMYIIbI, a00peBUATYpPy, HOMEHKIIATYPY, HCIIOJIB30BaTh M MPEOOPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HarjsiaHOCTH,

BJIaJICTh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHI HHQOpMAIK, THPOPMAIIMOHHOW O€30MaCHOCTH JINYHOCTH.

OBi1ajieHle YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH TefiCTBHAMM:

1) obmenne:

OCYIIECTBIIATh KOMMYHHKAIIMU BO BCeX cepax »KM3HH, aKTHBHO Y4aCTBOBATh B IUAJOTe WIIM JUCKYCCHH TI0 CYIIECTBY OOCYKIAeMOil TeMbI
(YMGHI/IC 3alaBaTbh BOIIPOCHI, BBICKA3bIBATh CYXICHHA OTHOCUTCIIbHO BBIITOJIHCHHA HpeﬂHaFaCMOﬁ 3aaa4M, YYUTbBIBATb MHTCPECHI U COTrIaCOBAHHOCTD
MO3MIHI IPYrUX YYACTHUKOB THAIIOTA HJIN JUCKYCCHUH);

pacro3HaBaTb HeBep6aHBHBIe cpeacTBa O6H_[eHI/IS'I, NMOHMMAaThb 3HAUYCHUC COUHAJBHBIX 3HAKOB, NPCAINOCBHIIIOK BO3HUKHOBCHUA KOH(l)J'H/IKTHBIX
CHUTYaIUH, YMETh CMATYATh KOH(MIUKTHI K BECTH TIEPETOBOPBL;



BJIQJICTh Pa3IMYHBIMU cIIocO0aMK OOIIECHHS ¥ B3aUMOJICHCTBHS, TOHUMAaTh HAMEPEHUS IPYTUX JIIOACH, IPOSBIATh YBAKUTEIHHOE OTHOIICHHE K
co0eceTHUKY M B KOPPEKTHOH Gopme HopMyTHpOBaTh CBOU BO3PAKECHHS;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOIb30BAHMEM S3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs IeSITEJIbHOCTh:

MIOHUMATh ¥ MUCIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW ¥ WHINBUAYIBHON PabOThI IPU PEHICHUH OMOJIOTHYEeCKON Mpo0IeMbl, 000CHOBBIBATH
HE0O0XOIMMOCTh MPUMEHEHHS IPYMIIOBLIX (POPM B3aUMOICHUCTBUS IPU PEIlICHUU y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKY M METOJIBI COBMECTHBIX JICHCTBHIA ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)XI0T0 WICHA KOJIJICKTURA,;

IIPUHUMATh LIeJId COBMECTHOM JEeATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIUHUPOBATH E€HCTBUA O €€ JOCTHIKEHHIO: COCTABIATh IUIaH JCHCTBUM,
pacrpeaessaTh poJik ¢ Yu€TOM MHEHUN YYaCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAKJIOTO YYaCTHUKA KOMaHIbl B OOIIHI pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEH C MO3ULIMU HOBU3HBI, OPUTUHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBISITH MO3UTUBHOE CTPATETMUECKOE MOBEACHIE B PA3TUYHBIX CUTYAIHUSIX, POSIBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITMATUBHBIM

OBJ1a/ieHHe YHUBEPCATBbHBIMYU PEryJISITHBHBIMH JI€HCTBHSIMH:

1) camoopranu3anus:

UCIIOJIb30BATh OMOIOTUYECKIE 3HAHUS JIJIsI BBISIBIICHHUS TPOOJIEM U MX PEIICHHUS B )KU3HCHHBIX U YUCOHBIX CHTYAIIUSX;

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 OCYHICCTBIIATH IMO3HABATCIBHYIO ACATCIBHOCTDH, BBIABIIATH HpO6HeMBI, CTaBUTh U q)OpMy.]'H/IpOBaTB CcOOCTBEHHEIE 3aJa4u B
00pa30BaTeNbHOM ACATEIBHOCTH U )KU3HCHHBIX CUTYAIHAX;

CaMOCTOSITENILHO COCTaBISITh [UIAH PELICHHS MPOOIEMBI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHI;

AaBaTh OLICHKY HOBLIM CUTYAILIUAM,

PACIIMPSATH PAMKH Y4EOHOTO MPEIMETa Ha OCHOBE JIMYHBIX IPEAMOYTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEILICHHUCE;

OLICHMBATh MPUOOPETEHHBI OIIBIT;

crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW OHPYIUIMM B pa3HBIX OOJIACTSAX 3HAHMM, IOCTOSHHO TMOBBILATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OICHKY HOBBLIM CUTYallUSAIM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTh, OUCHUBATE COOTBETCTBUC PC3YJIILTATOB LCIIAM;

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 U CBOEBPEMEHHO IPUHUMATE PEILCHUS 10 MX CHIKEHHMIO;

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 IPU aHAIU3€E PE3yJbTaTOB JEATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MTO3ULUH JIPYrOro YeJI0BEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS coliepkaHus yueOHoro mpenmMera «buosiorus» Ha yriayOlI€HHOM ypOBHE OPUEHTHPOBAHBI HA O0ecIieueHne
poQMIHLHOTO 00y4ueHus: 00yyaromuxcst onosorun. OHU BKIIIOYAIOT: cieliupUYecKue 11 OMOJIOTHN HAyYHbIE 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBHI 11O
OCBOEGHUIO, HHTEPIPETALMU U TPE0OPa30BAHUIO 3HAHUHN, BUJIBI JESTEIBHOCTH IO MOMYYEHUIO HOBBIX 3HAHUI U UX MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX,
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(hopMUPOBAHHOCTH 3HAHUH O MECTE U POJI OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUDA,
B [TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU MTPOOJIEM PAIlMOHATBLHOTO MPUPOAOIIONIB30BaHHUS, O BKJIA/Ie POCCUHUCKUX U 3aPYOEIKHBIX YUEHBIX B PA3BUTHE
Ownoornu,

BJIQJICHHE CUCTEMOW OMOJOTHMYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOIINE OMOJOTHYECKIE TEPMUHBI M MOHATHS (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 HacneactBeHHocT T. Moprana), yuenus (H. V. BaBunosa
— 0 LIEHTPax MHOTr000pa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTEHHUIA), 3aKOHBI (€IMHOOOpa3usi IOTOMKOB IIEPBOTO MTOKOJICHUS, PACILIEIUICHHS, YU CTOTHI
rameT, He3aBUCHUMOro HacienoBaHus ['. MeHpens, roMOJOTMYECKHX psIOB B HacleACTBeHHOM wu3MeHunBoctd H. . BaBuiioBa), mpUHIMIIBI
(KOMIUIIEMEHTApPHOCTH);

BJIQJICHHEC OCHOBHBIMHU METOJaMHU HAYYHOTO IIO3HAHUS, WCIOJB3YEeMBIX B OHMOJIOTMUYECKHX HCCIIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHUCAHHE,
U3MepeHue, HaOI0IeHNe, YKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIEC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OAHOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM
yrcne OakTepuii, TpuOOB, PaCTCHUM, KUBOTHBIX U YEJIOBEKAa, CTPOCHHSI OPTaHOB U CHUCTEM OPraHOB PACTEHMM, KHBOTHBIX, YEJIOBEKa, MPOIECCOB
KHU3HEACATCIILHOCTH, MMPOTEKAIONINX B OPraHU3MaX PACTCHUM, KHUBOTHBIX U YEJIOBEKa, OMOIOTHYECKHIX MPOIECCOB: OOMEHa BEmIeCTB (METabOIH3M),
MIpEeBpaIICHUS SHEPTUH, OPOKEHUS, aBTOTPO(HOTO U TeTepoTPO(HOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a, raMeToreHesa,
IMOpPUOTEHE3a, MOCTIMOPUOHAIBHOTO PA3BUTHS, PAa3MHOKEHUS, WHAWBUAYAILHOTO Pa3BUTHS OpraHm3Ma (OHTOTeHe3a), B3aWMOJCHCTBHS TCHOB,
reTepo3uca, UCKYCCTBEHHOT'O 0TOO0pa;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3U MEXKIY OPTaHOMIAMU KJIETKH U UX (PYHKIUSIMH, CTPOSHUEM KJIETOK Pa3HBIX TKaHEW W WX (YHKIHSIMH,
MEXIy OpraHaMH M CUCTEMaMU OPTraHOB Y PACTCHHIA, )KUBOTHBIX M Y€JIOBEKa U UX (PYHKIMSIMH, MEKIY CUCTEMaMU OPraHOB M X (PYHKUUIMHU, MEXKIY



jTanaMu OOMEHa BEIECTB, ATAllaMU KJIETOYHOTO LUKJIA W JKM3HEHHBIX IMKJIOB OPraHW3MOB, 3TallaMHM MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U
¢beHotunom, penoTunom u GpaxkTopaMu cpeabl OOUTaHUS;

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

YMEHHUE UCTI0IB30BATh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY JJISl TOKA3aTebCTBA POJICTBA OPTaHU3MOB
Pa3HbBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliaTh OMOIOTUYECKUE 33aYM, BBISIBIATH MPUYUHHO-CIICICTBEHHBIE CBS3H MEXKIYy MCCIEAYEMBIMU OMOJIOTUYECKUMH TPOLIECCaMH U
SIBJICHUSIMH, JIENIaTh BBIBO/IBI U IIPOTHO3BI HA OCHOBAHHH TTOJIYYEHHBIX PE3YIIBTATOB;

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

YMEHHE BBIIBUTaTh THIIOTE3bl, NPOBEPATh HX OSKCICPUMEHTAIBHBIMUA CPEACTBAaMH, (GOPMYIHMPYS II€Jdb HCCICIOBaHUs, aHAIN3UPOBATH
MIOJTyYEeHHBIC PE3YNIBTATHI M JIEJIaTh BHIBOIBI;

YMEHHUE Y4acTBOBaTh B yueOHO-HCCIe10BaTEIbCKON paboTe Mo OMOJIOTHH, SKOJIOTUM U METUIIMHE, TPOBOIMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX
00IIECTB, ¥ yOJIMYHO MPEJICTABIISATE MOJYUYECHHBIE PE3YIbTAThl HA YYCHHUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHHBATh ITHYECKHE aCIEKThl COBPEMEHHBIX HCCIIEOBAaHUM B 00JacTH OMOJIOTHM M MEIUIMHBI (KJIOHUPOBaHHME, UCKYCCTBEHHOE
OILJIOZI0TBOPEHHE, HATIPABIIEHHOE N3MEHEHUE T€HOMA M CO3/IaHUe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYILIECTBIISATh OCO3HAHHBIM BHIOOP Oynymieil npodeccnoHanbHOM NeATENPHOCTH B 00J1aCTH OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIbCKOTO XO3SICTBA, MUILIEBOW MPOMBIIUIEHHOCTH, YIIyOJATh MO3HABATEIbHBIN MHTEpEC, HANPABJICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Npodeccun U NPOJODKEHHE OHOJOTMYEcKOro oOpa3oBaHMA B OpraHM3alMAX CpPEJHEro NpOQEeCCHOHATBHOTO U BBICIIETO
oOpa3oBaHwusl.

[IpenmMetHbIe pe3ynbTaThl OCBOEHUS yueOHOTro npeamera «buonorus» B 11 knacce OTKHBI OTPAKATh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUN B CUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, B MMO3HAHUHU 3aKOHOB MPUPOJBI U PEIICHUU SKOJOTUYECKUX MPOOJIEM YeIOBEYECTBA, a TAK)KE B PEIICHUU BOIPOCOB PALMOHAIBHOTO
IPUPOIOIIONIB30BAHUSA, U B (POPMHUPOBAHUH IIEHHOCTHOT'O OTHOILIECHHS K PUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUHCKUX U 3apyOekKHbBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BJAJeTh CHUCTEMOW OMOJOTMYECKHMX 3HAHMUH, KOTOpas BKJIIOYACT OINpPECICHUS W IMOHMMAaHHE CYIIHOCTH OCHOBOIIOJATaOIINX
OMOJIOTHUECKUX TEPMHUHOB W TMOHATHUN (BHJ, YKOCHUCTEMA, Onocdepa), Omosornueckue Teopun (dBostonnonHas Teopus Y. JlapBuHa, CHHTETHYECKAs
Teopust 3Bomonun), yuenus (A. H. CeBepuoBa — o myTsax M HampaBieHHAX sBoironmu, B.W. BepHanckoro — o 6uocdepe), 3aKoHbI (T€HETHYECKOro
paBHoBecus JIx. Xapau u B. BaitnOepra, 3apogsimeBoro cxozictsa K. M. bapa), mpaBuna (muaumyma FO. JInbuxa, SKOJOTHYECKOW MHUPAMUIIBI
SHEprum), runoressl (runoresa «vupa PHK» V. 'unbepra);

YMEHHE BJIa/IeTh OCHOBHBIMU METOAaMH HAYYHOT'O MIO3HAHUS, UCTIOIb3yEMbIMH B OMOJIOTMUECKUX UCCIIEIOBAHUIX )KUBBIX OOBEKTOB U SKOCUCTEM
(onmcaHue, U3MepeHue, HabIIIICHHE, SKCTIEPHUMEHT), CTIOCO0aMHU BBISIBIICHUS M OLICHKU aHTPOIIOTEHHBIX U3MEHEHHUH B IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHBIE IPU3HAKH: BHJIOB, OMOTEOIEHO30B, SKOCUCTEM M OuOc(epbl, CTAOWIN3UPYIOIIEro, ABUXKYIIETO H
Pa3phHIBAIOIIET0 ECTECTBEHHOTO 0TOOPA, AIIONATPUIECKOTO U CUMITATPUIECKOTO BUI000Pa30BaHMSI, BIUSHIS JIBIKYIIUX CHJ 3BOJIONHUN HA TeHO(OH
MOMYJSIMU, PUCTIOCOOIEHHOCTH OPTaHU3MOB K cpeie 00UTaHusl, YepeJOBaHUs HAMPABICHH 3BOIIOIUN, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B
AKOCUCTEMAX;



YMEHHE YCTaHABIMBaTh B3aMMOCBS3H MEXIY NPOLECCaMH SBOJIOIMHU, JIBIKYIIMMU CHJIAMHM aHTPONOIreHe3a, KOMIIOHEHTAMH Ppa3INYHBIX
HKOCHUCTEM U PUCTIOCOOICHUSIMU K HUM OpPraHU3MOB;

YMEHHE BBIBIATH OTJIMYUTEIbHBIC NPU3HAKH KHUBBIX CUCTEM, MPUCHOCOOJIICHHOCTh BHJOB K Cpejie OOMTaHMs, a0MOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3el OPraHM3MOB B COOOIIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIINE apTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIUKY JUIS JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB
pasHBIX CHUCTEMAaTHYECKHUX TPYII, B3aUMOCBS3H OPraHW3MOB M CpeIbl OOWTAHUS, €IUHCTBA YEJIOBEYECKHX pac, HEOOXOAWMOCTH COXpaHECHHUS
MHOT000pa3usi BUAOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPUPO/IBI M YETIOBEUECTBA;

YMEHHUE peliaTth OMOIOTHYECKUE 33a4YM, BBISIBIATH MPUYUHHO-CIICICTBEHHBIE CBS3H MEXKIYy MCCIEAYEMBIMU OMOJIOTHYECKUMH TPOLIECCaMH U
SIBJICHUSIMH, JI€NIaTh BBIBOJIBI M IPOTHO3BI HA OCHOBAHHU TTOJIy4EHHBIX PE3YIIBTAaTOB;

YMEHUE BBITIOIHATH JIA0OPATOPHBIC U MPaKTHUECKUE paboThI, COOIIOAATh MpaBuiia MpH padboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000pyIOBaHUEM;

YMEHUE BBIIBUraTh THIIOTE3bl, IMPOBEPSITh HMX OSKCIEPUMEHTAJIbHBIMU CpeACTBaMH, (GOPMYIUpYs ILelb MCCIEIOBaHUS, aHAIM3HPOBATH
TIOJTy9YEeHHBIC PE3YNIBTATHI M JIEJIaTh BHIBOIBI,

YMEHHUE Y4acTBOBaTh B yueOHO-HMCCIEe0BaTEIbCKON paboTe Mo OMOJIOTHH, SKOJIOTHHA U MEIHUIMHE, TPOBOIUMON Ha 0a3e HMIKOJIBHBIX HAYYHBIX
0O0IIeCTB, ¥ MyOJIIMYHO MPEICTABIATH TOTYYEHHBIE PE3YJIbTaThl HA YYCHHUECKUX KOH(PEPEHIHSIX;

YMEHHUE OLIEHUBATh I'MIIOTE3bl U TEOPHH O MPOMCXOXKIECHUU JKU3HHU, YEIOBEKa U YEJOBEYECKUX pac, O MPUUMHAX, MOCIEACTBUAX M crocobax
IIPEIOTBPALLEHUS TT100aIbHBIX U3MEHEHUH B Onochepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIHM BBIOODP Oyny1eii npodeccuoOHaIbHOM AeATENbHOCTH B 00J1aCTH OMOIOTUH, SKOJIOTHH, TPUPOOIIOIB30BaAHHUS,
MEJIHUIMHBI, ONOTEXHOJIOTHH, TICHXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO3SIHCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIITYOJIsTh MO3HABATEIBHBIN WHTEPEC,
HaNpaBJICHHBIA Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Hpodeccur U MpOJODKEHHE OMOJIOTHYECKOro oOpa3oBaHUS B OpPraHU3alMAX CPEIHEro
MPoQeCCHOHATHHOTO M BBICIIIET0 00pa30BaHUSI.



Ne
/1

10

11

12

13

TEMATHYECKOE IINTAHUPOBAHMUE

HaumeHoBaHue pa3fesoB U TEM MIPOrpaMMbl

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

JKv3HEeHHBI UK KIETKU

Ctpoenue U pyHKIIMH OPraHU3MOB

Pa3smHOXeHHE 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 (MG POBEIC) 00pa30BaATEIBHEIC

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 HaumeHnoBanue pa3iesnoB 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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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne Tema ypoka

n/m

1  [[BuoJiorust kKak KOMILJIEKCHAasI HAyKa U KaK 4acTh
COBpPEMEHHOTO 006111ecTBa]]

2 [[?KuBble cucTeMbl U UX CBOKCTBA]]

3 [[YpoBHeBas opraHu3aLys }KUBBIX CUCTEM] |

4  [[UcTopusa OTKpBITUSA U U3yYeHUs KIeTKU. KieTouHasa
Teopus]]

5 [[MeToabl MOJIEKYJISPHOUN U KJIETOUHON OHOJIOTHUH.
[IpakTHyeckas pabota «M3yyeHue MeTO/J0B KJIE€TOYHOU
6uosioruu (xpomarorpadus, asekrpodopes,
nudpdepeHnmanbHoe LeHTpUuyruposanue, [111P)»]]

6  [[XuMuueckuit cocTaB KJIeTKH]]

7  [[MuHepasibHble BellleCcTBa KJIeTKH, UX OMOJIOTUYEeCKast PoJib||

8 [[Opranuyeckue BelecTBa KJ1eTKH — OeJiku. JlabopaTopHas
pab6ota «O6HapyKeHHe 6EJIKOB C TOMOII[bI0 Ka4yeCTBEeHHbIX
peaknuii»|]

9  [[CBoiicTBa, knaccubuKauusa U GyHKIUU 6eJKOB] |

10 [[OpraHuyeckue BellecTBa KJIETKU — yTJieBO/bl||

11 [[OpraHuyeckue BellecTBa KJIETKA — JIMIK/bI] ]

KosinmyecTBO yacos

paboThl

BBEJUTE
3Ha4YeHHue

BBEUTE
3HavYeHHe

BBeJIUTE
3HaYeHue

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HauYeHue

BBEUTE
3HavYeHHe

BBEUTE
3HavYeHHe

BBeJIUTE
3HavYeHuHe

BBEJUTE
3HA4YeHHe

BBEJUTE
3HA4YE€HHe

BBEJUTE
3Ha4YeHHue

Bcero KoHTposibHble [lpakTuyeckue

paboThl

BBEUTE
3HavyeHHe
BBEIUTE
3HavYeHHe
BBeJIUTE
3HaYeHUe
BBeJIUTE
3HaYeHUe

0.5

BBEIUTE
3HavYeHHe

BBEIUTE
3HavYeHHe

0.5

BBEJUTE
3HAa4Y€HHe

BBEJUTE
3HA4Y€HHe

BBEJUTE
3HAa4Y€HHe

JJIeKTpOHHbIE IUPPOBHIE
o6pa3oBaTesibHbIE

pecypchl



13

14

15

16

17

18

19

20

21

22

23

Tema ypoka

[[Hyknennosblie kucaoThl. JIHK u PHK. JlabopaTopHas pa6oTta
«MccnenoBaHue HYKJI€MHOBBIX KUCJIOT, BbI/leJIEHHbBIX U3
KJIETOK pa3/IMuHbIX OPraHU3MOB»| |

[[CTpoenue u pyHkiuu ATD. [lpyrue
Hykjaeo3uaTprudochaTel (HTD)]]

[[CexkBenupoBanue JJHK. MeToabl reHOMHUKH,
TPaHCKPUIITOMUKH, IPOTEOMHUKH] |

[[MeToabl CTPyKTYpHOU GHUOIOTHH] ]
[[Tunsl kneTok. [IpokapuoTUyeckas KaeTka|

[[CTpoeHue aykapuoTHUyeckoi kaeTkKHU. [[pakTuyeckas
paboTta «M3yyeHue CBOMCTB KJI1€TOYHON MeMOpaHbI»||

[[TToBepXHOCTHBIN annapaT KJeTKH] |

[[OnHOMeMOpaHHbIe OpraHOU/ bl KJIETKHU. [IpakTuyeckas
pa6oTa «M3yuyeHue IBMXKEHHUS [IUTOIJIa3Mbl B PACTUTE/bHBIX
KJIeTKax»]]

[[ITo;rlyaBTOHOMHBIE OPraHOM /bl KJI€TKHU: MUTOXOH/PUH,
miactuzpl. JlaboparopHas paboTta «MccnenoBanue
J1a3MO0JIM3a U JIelJIa3MO0JIM3a B PaCTUTEJIbHbIX KJIeTKax»||

[[HemeMOpaHHbIe OpraHOU/bl KIETKH] |
[[CTpoenue u dyHKL MU a4pa]]

[[CpaBHUTeNbHAS XapaKTEPUCTUKA KJIETOK 3YKapHUOT
JlabopaTtopHas paboTta «M3ydyeHne cTpoeHUs KJIETOK
Pa3/IMYHbIX OPTAaHU3MOB»]|

1

KonuyecTBo 4yacoB

paboThl

BBeJIUTE
3HayYeHue

BBEJUTE
3Ha4YeHHue

BBEUTE
3HayeHHe
BBEUTE
3HayeHHe
BBEUTE
3HavYeHHe
BBeJIUTE
3HayeHuHe
BBeJIUTE
3HavYeHHe

BBeJIUTE
3HauYeHue

BBEJUTE
3HAa4Y€eHHe

BBeJIUTE
3HauYeHUe

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HauYeHue

Bcero KontposbHble IlpakTuyeckue

paboThI
0.5

BBEJUTE
3HAa4Y€HHe

BBEJUTE
3Ha4Ye€HHe

BBEUTE
3HayeHHUe

BBEUTE
3HavYeHHe

0.5

BBeJIUTE
3HavyeHHUe

0.5

0.5

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HaYeHUe

0.5

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl
(]



25

26

27

28

29

30

31

32

33

34

35

Tema ypoka

[[AccuMuIALUA U JUCCUMUIALUSA — JIBE CTOPOHBI
MeTabosin3Ma. Tunbl 06MeHa BellecTB. JlTabopaTopHas paboTa
«M3yyeHMe KaTaJIUTUYECKON aKTUBHOCTU GEPMEHTOB (Ha
nprvMepe aMUIa3bl UK KaTaslasbl)»|]

[[@epMeHTAaTUBHBIN XapaKTep peaKlMil KIETOUHOTO
MeTabosin3Ma. JlabopaTopHas paboTa «M3yyeHue
depMeHTaTHBHOTIO paclleNeHNs IepoKCcU/ia BOJOPo/ia B
pPaCTUTENbHBIX U )KUBOTHBIX KJIeTKax» ]|

[[Besku-akTUBATOPHI U OEJTKU-UHTUOUTOPHI] ]
[[ABTOTpOdHBIN THIT 06MeHa BellecTB] |
[[®oTocuHTE3]]

[[XeMocuHTe3. JIJabopaTopHas paboTa «CpaBHEeHUE

npoueccoB $OTOCUHTE3a U XeMOCHHTe3a»]|

[[AHasapo6Hble opraHu3Mbl. Busbl 6poxxeHus. JlabopaTopHas
paboTa «CpaBHEHHeE NIPOLeCCOB OPOKEHUS U JbIXaHUA»] |

[[Aspo6Hble opraHKU3Mbl. ITallbl SHEPreTUUYeCcKoro ooMeHal |
[[9Hepruss MeMbpaHHOTO rpajjieHTa NPOTOHOB. CuHTE3 AT®:
pa6oTa npoToHHOU AT®-cuHTa3bI]]

[[Peakiyii MaTpU4YHOTO CHHTE3a] |

[[Tpanckpunuus — MaTpuuHbli cuHTe3 PHK]]

[[TpaHcasinys U e€ sTanbl] |

KonuyecTBo 4yacoB

paboThl

BBeJIUTE
3HayYeHue

BBEUTE
3HavYeHUe

BBEJUTE
3HA4YE€HHe

BBEeIUTE
3HayeHHe
BBEUTE
3HayeHHe
BBEUTE
3HayeHHe
BBeJIUTE
3HavYeHHe
BBeJIUTE
3HaYeHUe

BBeJIUTE
3HauYeHue

BBEJUTE
3HA4YE€HHe

BBEJUTE
3HA4YeHHe

BBEJUTE
3HA4YE€HHe

Bcero KontposbHble IlpakTuyeckue

paboThI

BBeJIUTE
3HayeHUe

0.5

BBEJUTE
3HA4Y€HHe

BBeIUTE
3HayeHHe

BBEIUTE
3HavYeHHe

0.5

BBeJIUTE
3HavYeHHe

BBeJIUTE
3HayYeHUe

BBe/IUTE
3HauYeHUe

BBEJUTE
3HAa4YE€HHe

BBEJUTE
3HAa4Y€HHe

BBEJUTE
3HAa4Y€HHe

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl



37

38

39

40

41

42

43

44

45

46

47

48

[[KopupoBaHHe aMUHOKHUCAOT. Posib pu60ocoM B GUOCUHTE3e

6esikal]

[[Opranusanus reHoMa y IpOKapuoT U 3YKapuoT]]

[[MosiekyisipHble MEXaHU3MbI 3KCIIPECCUU TEHOB Y

3yKapuorT]]

[[Bupycbl — BHEKJIETOYHbIE POPMBI }KU3HU U 0OJIUTATHBIE
napasuTsl [IpakTuueckas paborta «Co3gaHue MoJienu

BUpYyCa»]|

[[BupycHble 3a60/1eBaHUSA YeI0BEKA, JKUBOTHbIX, pacTeHUH] |
[[HaHoTexHO/I0TMH B GMOJIOTUU U MeJuLIUHE] |
[[’Ku3HeHHBIN UK KIETKH]|

[[MaTpuunbiii cuHTe3 JHK]]

[[XpoMocompel. JlabopaTopHast paboTa «M3yyeHre XpoMOCOM
Ha rOTOBbIX MUKpoOIpenapaTax»||

[[AeneHne KieTKH — MUTO3]]

[[Tune! kneTok. KaprokrHes u nutokuHes. JlJabopaTopHas
paborta «HabstoieHre MUTO3a B KJIETKax KOHYMKa KOopelIKa
JyKa (Ha roTOBbIX MUKpoONpenapaTax)»]|

[[Perynsinus >kM3HEHHOTO LIMKJIa KJIETOK] |

[[Opranusm Kak efguHoe 1eJoe]|

Tema ypoka

KonuyecTBo 4yacoB

paboThl

BBeJIUTE
3HayYeHue

BBEJUTE
3HA4YE€HHEe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4Ye€HHe

BBEUTE
3HavYeHHe

BBeJIUTE
3HayeHuHe

BBeJIUTE
3HavYeHHe

BBeJIUTE
3HauYeHue

BBeJIUTE
3HauYeHue

BBEJUTE
3HA4YE€HHEe

BBEJUTE
3HA4YE€HHe

BBEUTE
3HavYeHHe

BBEUTE
3HavyeHue

Bcero KontposbHble IlpakTuyeckue

paboThI

BBeJIUTE
3HayeHUe
BBeIMTE
3HayeHUe
BBeIMTE
3HaYeHUe

0.5

BBEUTE
3HavYeHHe

BBeJIUTE
3HavYeHUe

BBeJIUTE
3HavyeHHUe

BBeJIUTE
3HayeHUe

0.5

BBEJUTE
3HAa4Y€eHHe

0.5

BBEIUTE
3HavYeHHe

BBEUTE
3HavyeHHe

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl



49

50

51

52

53

54

55

56

57

58

59

60

61

62

Tema ypoka

[[Tkanu pactenuil. JlJabopaTopHas paboTa «M3yyeHre TKaHel
pacTeHum»||

[[TkaHH >KUBOTHBIX W YesioBeKa. JlabopaTopHasi paboTa
«M3yyeHUe TKaHe! KUBOTHBIX»] |

[[Opranbl. CucTeMbl opraHoB. JJabopaTopHas paboTa
«H3yyeHne opraHoB IBETKOBOTO pacTeHUs»|]
[[Onopa Tesia opraHu3MoB]|

[[ABu>keHMHE opraHUu3MOB] |

[[(TuTanue opraHu3Mos]|

[[TITuTaHMe MO3BOHOYHBIX }KUBOTHBIX. [IHlleBapUTebHAS
cucTeMa yesoBekal |

[[AbixaHue opraHu3MoOB]]

[[lpIxaHMEe TO3BOHOYHBIX >KUBOTHBIX U YeJloBeKal |
[[TpaHcnopT BellecTB y OpraHu3Mos| |
[[KpoBeHOCHas cucTeMa NO3BOHOYHBIX YKUBOTHBIX U
yesioBekal ]

[[BeigesnieHre y opranusmos]|

[[3amuTa y opraHu3MoB]]

[[MMMyHHas cucTeMa yesioBeKal |

1

KonuyecTBo 4yacoB

paboThl

BBeJIUTE
3HayYeHue

BBEJUTE
3HA4YE€HHEe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4YE€HHe

BBEeIUTE
3HayeHHe
BBEUTE
3HayeHHe
BBEUTE
3HavyeHHe
BBeJIUTE
3HavYeHHe
BBeJIUTE
3HaYeHUe

BBeJIUTE
3HauYeHue

BBEJUTE
3HA4YE€HHe

BBEJUTE
3HA4YeHHe

BBEJUTE
3HA4YE€HHe

Bcero KontposbHble IlpakTuyeckue

paboThI
0.5

0.5
0.5

BBEJUTE
3HA4Y€HHe

BBEJUTE
3HA4Y€HHe

BBeIUTE
3HayeHHe
BBEIUTE
3HavYeHHe
BBEIUTE
3HavYeHHe
BBeJIUTE
3HavYeHHe
BBeJIUTE
3HayYeHUe

BBe/IUTE
3HauYeHUe

BBEJUTE
3HAa4YE€HHe

BBEJUTE
3HAa4Y€HHe

BBEJUTE
3HAa4Y€HHe

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl



63

64

65

66

67

68

69

70

71

72

73

74

Tema ypoka

[[Pa3fpa>kMMOCThb U peryJsiys y OpraHu3MoB]]

[[TyMopasibHas pery/siiys U 3HJOKpPHUHHAs CUCTeMa
*KMBOTHBIX Y UYeJsioBeKa|

[[®opMBbI pa3MHOKeHUSA OPTaHU3MOB] |
[[[TonoBOE pasMHOKeHHUE] ]
[[Metio3s]]

[[TameToreHe3. O6pa3oBaHKe U Pa3BUTHE MOJIOBBIX KJIETOK
JlabopaTopHas paboTta «M3ydyeHue CTpOEHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX MHKpOTIpenapaTax»]|

[[MHAMBUAyaNbHOE pa3BUTHE OPraHU3MOB — OHTOreHe3]]
[[3ak/aika OpraHOB U TKaHeH U3 3apO/iblILEeBbIX JIUCTKOB] |

[[PocT u pa3BUTHE )KUBOTHBIX. JlJabopaTopHas paboTta
«BblsiB/IeHHe IPU3HAKOB CX0/ICTBA 3apo/ibllIei T03BOHOYHbBIX
*KUBOTHBIX»||

[[PasaMHO>xeHMe U pa3BUTHE pacTeHUH. JlabopaTopHas
pa6oTa «CTpoeHHe OPraHOB pa3MHOXEHUS BbICIIUX
pacTeHU»||

[[McTopus cTaHOBJIEHUS Y Pa3BUTHUs FT€HETUKU KaK HayKH|]

[[OcHOBHBIE NOHATUSA U CUMBOJIbI TeHeTUKU. JlJabopaTopHas
pa6oTa «/I[po3oduria Kak 06'bEKT reHETUYECKUX
HCC/leIOBaHU»] |

KonuyecTBo 4yacoB

paboThl

BBeJIUTE
3HayYeHue

BBEJUTE
3HA4YE€HHEe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4YE€HHe

BBEJUTE
3Ha4YeHHue

BBeJIUTE
3HavYeHHe

BBeJIUTE
3HauYeHue

BBeJIUTE
3HauYeHue

BBEJUTE
3Ha4YeHHue

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HauYeHue

Bcero KontposbHble IlpakTuyeckue

paboThI

BBeJIUTE
3HayeHUe

BBEJUTE
3HAa4YE€HHe

BBEJUTE
3HA4YE€HHe

BBEJUTE
3HA4Y€HHe

BBEJUTE
3HA4Y€HHe

0.5

BBeJIUTE
3HavyeHHUe

BBeJIUTE
3HayeHUe

0.5

0.5

BBeJIUTE
3HaYeHUe

0.5

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl



75

76

77

78

79

80

81

82

83

84

85

86

87

Tema ypoka

[[3akoHOMepHOCTH Hac/ieJ0BaHHs TPU3HAKOB.
MoHorubpu/iHoe ckpeljBaHue. [IpakTuyeckas paboTa
"H3y4yeHue pe3yibTaTOB MOHOTUOPHU/AHOTO CKPEIMBAHUSA Y

Jipo3oduibl"]]

[[LluTO/IOTMYEeCKHE OCHOBBI MOHOTUOPHU/AHOTO
CKpelluBaHus] |

[[Ananusupyouiee ckpeluBaHue. HemosHoe
JIOMUHHpOBaHUe]]

[[AurnbpugHoe ckpeiuBaHue. [I[pakTryeckas paboTa
«M3yyeHHe pe3ysbTaTOB JUTHOPUAHOTO CKpPEeLIMBaHUs y
Jp030dUIIbI»]]
[[LluTo/IOTMYECKHE OCHOBBI JUTUOPUAHOTO CKpPeLMBaHUs ||
[[CuensieHHOE Hac/ieJOBaHUE TPHU3HAKOB] ]
[[XpoMocoMHas TeopUsi HACAeACTBEHHOCTH] ]

[[TeneTuka nosaal]

[[TeHoTHUN KakK LieJlOCTHAsA cucTeMal |
[[FeHeTHYeCKUI KOHTPOJIb pPa3BUTHUSA PACTEHUH, })KUBOTHBIX U
yesioBeKal]
[[M3MeHYMBOCTb NPU3HAKOB. BU/ibl ©3MeHYMBOCTH] |

[[MoaudukanoHHass U3MEHYMBOCTh] |

[[BapuanmoHHbBIN psAJ U BapUallMOHHAs KPUBasl.
JlabopaTopHasi paboTta «McciesoBaHrMe 3aKOHOMEPHOCTEHN

KonuyecTBo 4yacoB

paboThl

BBeJIUTE
3HayYeHue

BBEUTE
3HavYeHUe

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HaYeHue

BBEJUTE
3HA4YE€HHe

BBEJUTE
3HA4YE€HHe

BBEJUTE
3Ha4YeHHue

BBEJUTE
3Ha4YeHHue

BBEUTE
3HaYeHHe

BBeJIUTE
3HauYeHUe

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HauYeHue

BBeJIUTE
3HaYeHUe

Bcero KontposbHble IlpakTuyeckue

paboThI
0.5

BBEIUTE
3HavYeHHe

BBeJIUTE
3HayYeHUe

0.5

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEeUTE
3HayeHHe
BBEIUTE
3HayeHHe
BBeJIUTE
3HaYeHUe
BBeJIUTE
3HaYeHUe
BBeJIUTE
3HaYeHUe

0.5

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl



88

89

90

91

92

93

94

95

96

97

98

99

Tema ypoka

Mo UKaLlMOHHON N3MeHUYUBOCTH. [locTpoeHue
BapHaLlMOHHOTO ps/ia U BapUalMOHHOU KPUBOM»|]

[[CTeHOoTUNHMYECKass UI3BMEHYHUBOCTb. KOMOUHaTHBHAsA
M3MEHYUBOCTH||

[[MyTanyoHHasa nusMeHYUBOCTb. [IpakTrieckas pabora
«MyTayuu y po3oduiibl (Ha TOTOBbIX MUKpOIpenapaTax)»|]

[[3akoHOMEepHOCTH MyTaLlMOHHOI0 IIpolecca. JMUreHeTHKa U
3MUreHOMHUKaA]]

[[TeneTnka yesnoBeka. [IpakThyeckas paboTta «CocTaBieHHe
Y QHAJIU3 POJOCIOBHOMN»]]

[[MeToabl MEAUIIMHCKOW Ir'eHETUKHU] ]

[[BHaueHHe MeAUIIMHCKOW FreHETUKH B MMPeJ0TBPallleHUU U
JiedeHUU reHeTUYeCKHUX 3a060/1eBaHUM YesioBeKal]|

[[OcHOBHBIE MOHATHA ceneKluM. JJabopaTopHas paboTa
«H3yyeHHe COPTOB KyJIbTYPHBIX PACTEHUHN U IOPOJ,
JIOMAIIHUX >KUBOTHBIX»] |

[[MeToapbl cesieKIIMOHHOM paboThl. JlabopaTopHas paboTa
«M3y4eHHe MeTOI0B CeJIeKLIMY PaCTeHUM»| ]

[[AocTrkeHHUs cesleKIUM PACTEHUU U > KUBOTHBIX.
[IpakTHuyeckasi pabota «IIpuBUBKa pacTeHUI»]]
[[CoxpaHeHUe, U3yyeHHE U UCII0JIb30BaHHUE TeHeTU4eCKHUX

pecypcos]]

[[BroTexHOI0TUSA KaK HayKa U OTpac/b IPOU3BOJCTBA.
[IpakTHyeckast paboTta «M3yuyeHre 06'bEKTOB
OUOTEXHOJIOTUN»]|

[[OcHOBHBIE HanpaBJeHUsA CHHTETUYEeCKOU 6H10JI0ruH] |

KonuyecTBo 4yacoB

paboThl

BBEJUTE
3HA4YE€HHEe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4Ye€HHe

BBEJUTE
3HA4YE€HHe

BBEeIUTE
3HayeHHe
BBEUTE
3HayeHHe

BBEUTE
3HavyeHHe

BBeJIUTE
3HauYeHue

BBEJUTE
3HA4YE€HHEe

BBEJUTE
3HA4YE€HHe

BBEJUTE
3HA4YE€HHe

BBEUTE
3HavyeHue

Bcero KontposbHble IlpakTuyeckue

paboThI

BBEJUTE
3HAa4YE€HHe

0.5

BBEJUTE
3HA4Y€HHe

0.5

BBEJUTE
3HAa4Y€HHe

BBEIUTE
3HavYeHHe

0.5

0.5

BBEJUTE
3HAa4Y€eHHe

BBEJUTE
3HA4Y€HHe

0.5

BBEUTE
3HavyeHHe

Jy1eKTpOHHbIE U POBbIE
obpa3oBaTeJIbHbIE

pecypchl



Ne Tema ypoka KoJsinyecTBO yacoB Jy1eKTpOHHbIE U POBbIE
n/m Bcero KontposbHble IlpakTuyeckue obpasoBaTebHbIE
paboThl paboThI pecypchl
100 [[XpoMocoMHas U reHHas WHKeHepus|| 1 BBeJUTe BBeJUTe [
3Ha4YeHHe 3Ha4YeHue
101 [[MeauuMHCKHE OUOTEXHOJIOTHUH]] 1 BBEJIUTE BBEJIUTE [[1]
3Ha4YeHHe 3Ha4YeHue
102 [[Pe3epBHblil ypok. [loBTOpeHUE, 0606111€HHE, 1 BBEJIUTE BBEJIUTE [[1]
cucTeMaTu3alnus 3HaHUU || 3Ha4YeHHe 3Ha4YeHue
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 135
11 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE
n/m Bcero KonTposibHble [IpakTU4eckue LppoBbIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
1 [[9BosonmoHHas Teopus Y. JlapBuHal| BBeJUTe BBeJUTE [
3Ha4YeHue 3HauYeHue
2 [[ABwxyuire cuibl 3BoOLMHU BUAOB 10 Y. lapBuny]|| BBeJUTe BBeJUTe [
3Ha4YeHue 3HauYeHue
3  [[bopbba 3a cymiecTBOBaHUE, €ECTECTBEHHBIN U BBE/JIUTE BBE/JIUTE [[1]
HCKYCCTBEHHbIN 0T6O0p]] 3HayeHUe 3Ha4YeHUe
4  [[®PopMHpOoBaHHE CUHTETHYECKOU TEOPUH IBOJIIOLUHU]] BBE/JIUTE BBE/JIUTE [[1]
3HauYeHue 3HauYeHUe
5 [[3Tanbl 3BOJIIOIIMOHHOTO MPOIecca: MUKPO3BOJIIOIHUSA U BBE/JIUTE BBE/JIUTE [[1]
MaKpO03BoOJIOLHUA] | 3HaueHUe 3HayeHue
6 [[[lonynsinus — sneMeHTapHas eMHHUIA 3BOTIOLUH] | BBe/JUTE BBe/JUTE [[1]
3HaueHUe 3HayeHue
7  [[3akoH reneTuueckoro paBHoBecus /»x. Xapay, B. BBe/JUTE 0.5 [[1]
Baiin6epra. J/labopaTopHas pa6oTa «BbisiBjieHue 3HaueHue

VM3MEeHYMBOCTH y 0CO6el OJHOT0 BUZa»]]



Ne Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
n/m Bcero KontposibHble [IpakTuyeckue LppoBeIe
pa6oThI pa6oThI obpa3oBaTeJibHbIE
pecypchl
8  [[31eMeHTapHbIe paKTOPHI IBOIOLUH] | BBEJIUTE BBEJIUTE [
3HaueHUe 3HaYeHHUe
9  [[9ddexT ocHOBaTensA. I PEKT OYTHIIOUHOTO rOPJbILIKA]| BBEJIUTE BBEJIUTE [
3HaueHUue 3HaYeHHe
10 [[Murpanyuu. U3oasanuu nonyasanuii: reorpadpudeckas, BBeJUTe BBeJUTE [
6uoJsiornyeckas]] 3HayeHUe 3Ha4YeHUe
11 [[EcTecTBeHHbIH 0T60p — HaANpaBJASOIIUN GaKTOP BBEJIUTE BBEJIUTE [
3BoJIIOLUH] ] 3Ha4YeHue 3HauYeHue
12 [[[TosioBo oT6OP]] BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
13 [[[Ipucnoco61eHHOCTb OPraHU3MOB KaK pe3yJbTaT BBeJUTE 0.5 [[1]
MUKpPO3BoJIOLMHU. JlabopaTopHas paboTa «M3yyeHue 3HayeHUe
apoMop}030B U UAMOAJANTALMU y paCTEeHUH U ) KUBOTHBIX»] |
14 [[[IpuMepbl npUcnOCO6I€HHUN Y OPraHU3MOB: BBeJIUTE 0.5 [[1]
Mopdosioruieckue, prU3no0ruiecKrue, GUOXUMUIECKHUE, 3HauYeHue
noBeJieHYeckue. JlabopaTopHasa paboTa «[IpucrnocobsieHus
OpTraHU3MOB U UX OTHOCHUTEJIbHASA 11eJ1eC006PA3HOCTb» ]|
15 [[Bug, ero KpuTepuu U CTpyKTypa. JlJabopaTopHas paboTa BBE/JIUTE 0.5 [[1]
«CpaBHeHUE BUJ0B 110 MOPPOJIOTUUECKOMY KPUTEPUIO»] ] 3HayeHUe
16 [[CTpykTypa Buaal] BBE/JIUTE BBE/JIUTE [[1]
3HaYeHUe 3HAYEeHHe
17 [[Bumoobpa3oBaHue Kak pe3ybTaT MUKPO3BOJIOLUH] ] BBe/JUTE BBe/JUTE [[1]
3HaueHUe 3HayeHue
18 [[CBA3b MUKPO3BOJIIOLUU U SNUJEMHUOJIOTUH] | BBe/JUTE BBe/JUTE [[1]
3HaueHUe 3HaYeHue
19 [[MaxkpoaBoJtouus. [laneoHTosI0rN4eCcKre METO/bl U3yYEeHHS BBe/JUTE BBe/JUTE [[1]
3BOJIIOIUH] ] 3HaYeHUe 3HaUYeHUe



20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
Bcero KonTposbHble IIpakTuyeckue L1poBbIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
[[Buoreorpaduyeckre MeTOAbl U3y4EHUS 3BOTIOLUH]] BBeJUTe BBeJUTe [
3HaueHUe 3HaYeHHUe
[[OMO6purosoruyeckre U CpaBHUTENbHO-MOPHOJIOTUYECKHE BBEJJUTE BBE/IUTE [[1]
MeTO/ibl U3y4YeHUs 3BOTOLUH] | 3HaueHUue 3HaYeHHe
[[MonekynsipHO-TreHeTU4eCKHe, OUOXUMUUECKUE U BBeJUTe BBeJUTE [
MaTeMaTUYeCKHue MeTO/ibl U3y4YeHHs 3BOJIIOIHUH]| 3HaueHUe 3HaYeHHe
[[O611He 3aKOHOMEPHOCTH 3BOJIIOLUH] | BBE/JIUTE BBE/IUTE [[1]
3HaueHUe 3HaYeHHe
[[AnanTuBHag paauanusa. HepaBHOMEpHOCTh TEMIIOB BBEJIUTE BBE/IUTE [[1]
3BoJIIOL U] ] 3Ha4YeHue 3HauYeHue
[[Hay4yHble runoTe3bl NPOUCXOXKAEHUS )KU3HU Ha 3eMJie] ] BBEJIUTE BBE/JUTE [[1]
3HaYeHUe 3HAYEeHHe
[[AoHay4yHble mpeAcTaBJEeHHUS O 3aPOXKAEHUH KU3HHU | | BBeJIUTE BBeJUTE [[1]
3HaYeHUe 3HAYEeHHe
[[OcHOBHBIE 3Tanbl HEOPraHUYECKOW 3BOJIIOIUH | | BBeJIUTE BBeJIUTE [[1]
3HaueHUe 3HayeHue
[[TunoTe3bl 3apoXxAeHUS )KU3HH] | BBeJIUTE BBEJIUTE [[1]
3HaueHUe 3HayeHue
[[McTopus 3eman u MeToAb! €€ U3ydeHus. JlJabopaTopHas BBEJUTE 0.5 [[1]
paboTa «M3yuyeHre U oMCaHHUE UCKOIMTaeMbIX OCTAaTKOB 3HaueHUe
JIpPEBHUX OPTaHU3MOB»||
[[HayasibHBIE 3Talbl OpraHUYeCKON 3BOJIIOIUH] ] BBEJIUTE BBE/IUTE [[1]
3HaueHUe 3HaYeHHe
[[3BostO1IMS 3yKapUOT]] BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
[[OcHOBHBIE 3TaNbl 3BOJIIOLMU PACTUTEJBHOTO MUpA. BBEJIUTE 0.5 [[1]
[IpakTHyeckast paboTa «M3yuyeHrne 0cCO6eHHOCTEN CTPOEHUS 3HaYeHUe

pacTeHul pa3HbIX OTZAEJI0B»]|



33

34

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
Bcero KonTposbHble IIpakTuyeckue L1poBbIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
[[OcHOBHBIE 3TaNbl 3BOJIOLMH KUBOTHOTO MUPA]| BBeJUTe BBeJUTe [
3HaueHUe 3HaYeHHUe
[[9BosrOLIMA )KUBOTHBIX. [IpakTHYeckasa paboTa «U3yyeHue BBEJUTE 0.5 (11
0COGEHHOCTEN CTPOEHUsI TO3BOHOUHBIX >KUBOTHbBIX» | ] 3HaueHUue
[[Pa3BUTHE kM3HU Ha 3eMJie 10 3paM U nepuoja |] BBeJUTe BBeJUTE [
3HaueHUe 3HaYeHHe
[[MaccoBble BBIMUPaHUSI — 3KOJIOTHUYECKHE KPU3UCHI BBEJIUTE BBEJIUTE [
npouwioro]] 3Ha4YeHue 3HauYeHue
[[CoBpeMeHHBIM 3KOJIOTHUYECKUN KPU3HC, er0 0CO6EHHOCTH] | BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
[[CoBpeMeHHast cucTeMa OpraHUY€eCKOT 0 NPOoLIJIOoTo]] BBEJIUTE BBE/JUTE [[1]
3HaYeHUe 3HAYEeHHe
[[OcHOBHBIE cUCTEMAaTHYECKHUE IPYINbl OPraHU3MOB] | BBeJIUTE BBeJUTE [[1]
3HaYeHUe 3HAYEeHHe
[[AHTpOmOJIOTHS — HayKa 0 YesioBeKe] ] BBeJIUTE BBeJIUTE [[1]
3HaueHUe 3HAUYeHUE
[[Pa3BuTHE NpeAcTaBIeHUN O TPOUCXOXKIEHUH YesloBeKa] ] BBeJIUTE BBEJIUTE [[1]
3HaueHUe 3HAUYeHUe
[[MecTo yesioBeKa B CUCTEME OPTAHUYECKOT 0 MUPA. BBEJUTE 0.5 [[1]
JlabopaTopHas paboTa «M3yyeHre 0CO6eHHOCTEN CTPOeHUs 3HaueHUe
CKeJIeTa YeJIOBEKa, CBI3aHHbBIX C MPSAMOX0XKAeHUEM»] |
[[ABr>Ky1ive cubl aHTponoreHe3al| BBEJIUTE BBE/IUTE [[1]
3HaueHUe 3HaYeHHe
[[CooTHOLIEHHE GUOOTUYECKUX U COIIMABbHBIX GPAKTOPOB B BBEJIUTE BBE/IUTE [[1]
aHTpornoreHese]] 3HaYeHUe 3HAYeHHe
[[OcHOBHBIE cTaAMKU aHTpoNIOreHe3a]| BBEJIUTE BBEJUTE [[1]
3HaYeHUe 3HAYEeHHe



Ne Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
n/m Bcero KonTposbHble IIpakTuyeckue L1poBbIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
46 [[[TaneoreHeTHKa U NMajeoreHOMHKa]] BBEJIUTE BBEJIUTE [
3HaueHUe 3HaYeHHUe
47  [[9BosrOLMA COBPEMEHHOTO Yesi0BeKa] BBEJIUTE BBEJIUTE [
3HaueHUue 3HaYeHHe
48 [[YenoBeueckue pachl. [IpakTrHyeckast paboTta «HM3yyeHue BBE/IUTE 0.5 [
3KOJIOTUYECKUX aJlalTallii yesoBeKa»|| 3HaueHUe
49 [[MexaucUUIIMHAPHbIE METO/AbI aHTPOMOJOTUH] ] BBEJIUTE BBEJIUTE [
3HaueHUe 3HaYeHHe
50 [[3apoxaeHue U pa3BUTHE 3KOJIOTUH] | BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
51 [[MeTozas! akosioruu. JlabopaTtopHasi pabota «M3ydyeHue BBEJIUTE 0.5 [[1]
METO/I0B 3KOJIOTMYECKUX UCCAeJ0BaHUN»]] 3Ha4YeHUe
52 [[3HayeHHe 3KOJIOTHUYECKHUX 3HAHUU /1 YesloBeKa]| BBeJIUTE BBeJUTE [[1]
3HaYeHUe 3HAYEeHHe
53 [[3kosioruyueckue GpaKTOphi|] BBeJIUTE BBeJIUTE [[1]
3HaueHUe 3HayeHue
54 [[A6buoTudeckue pakTopbl. CBET KaK 3KOJIOTUYECKHUU paKTOP. BBeJIUTE 0.5 [[1]
JlabopaTopHas paboTa «BbisiB/ieHHE TPUCTIOCO6IEHUN 3HauYeHUe
OpPraHU3MOB K BJIHSIHUIO CBeTa»]|
55 [[A6uoTuyeckue pakTopbl. TeMnepaTypa Kak 3K0J0THYeCKUI BBeJIUTE 0.5 [
dakTop. JlJabopaTopHas paboTa «BrisiBiieHHEe 3HayeHUe
NpUCIOCOOJEHUN OPraHU3MOB K BJAHUSIHUIO TeMIIepaTyphi»||
56 [[AbuoTudeckue pakTophbl. BjaXKHOCTb KaK 3KOJIOTHUYECKUH BBeJIUTE 0.5 [[1]
daxTop. JlJabopaTopHas paboTa «AHaTOMUYECKHE 3Ha4YeHue
0COOGEHHOCTH paCcTeHUH U3 Pa3HbIX MECT 0OUTaHUA»]]
57 [[Cpeapl o6uTaHMs OpraHu3MoB]| BBe/JUTE BBe/JUTE [[1]
3HaueHHue 3HaYeHHUe



Ne Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
n/m Bcero KontposibHble [IpakTuyeckue LppoBeIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
58 [[Bbuosioruyeckve puTMbi|| BBeJUTe BBeJUTe [
3HaueHUe 3HaYeHHUe
59 [[?)Ku3sHeHHble popMbI OpraHMU3MOB]] BBeJUTe BBeJUTe [
3HaueHUue 3HaYeHHe
60 [[BbuoTtuueckue pakTopsbi]] BBeJUTe BBeJUTE [
3HaueHUe 3HaYeHHe
61 [[3HaueHHe OMOTHUYECKUX B3aUMO/J€NCTBUHN JI/1s1 BBE/JIUTE BBE/IUTE [[1]
CylLeCTBOBAHUSI OPTaHU3MOB B cpeJie 060UTaHusA|| 3HaueHUe 3HaYeHHe
62 [[OkosiorMyecKHre XapaKTEPUCTUKHU MONYaSauHU] | BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
63 [[OcHOBHbIE MOKa3aTeJU MONYJSLMU: YACIEHHOCTb, BBEJIUTE BBE/JUTE [[1]
IJIOTHOCTb, BO3pACTHAs U M0JIOBast CTPYKTYpa]] 3HaYeHUe 3HAYEeHHe
64 [[OcHOBHbIe MOKa3aTeJU MONYJSLUU: POXK/IAeMOCTb, MPUPOCT, BBeJIUTE BBeJUTE [[1]
TeMIl pOCTa, CMEPTHOCTb, MUT'paIUH] | 3HayeHUue 3Ha4YeHUe
65 [[3koJsiornyeckas CTpyKTypa nonyJasiiuu]| BBeJIUTE BBeJIUTE [[1]
3HaueHUe 3HayeHue
66 [[[luHaMuKa nomyJALUU U eé peryasanus]| BBeJIUTE BBEJIUTE [[1]
3HaueHUe 3HayeHue
67 [[KpuBble pocTa yucjieHHOCTU nonyasanuu. Kprusbie BBEJUTE BBE/JUTE [[1]
BbDKUBaHUA] | 3Ha4YeHue 3Ha4YeHue
68 [[Jkosiormyeckas HulIA BYja. JlabopaTopHas paboTa BBEJUTE 0.5 [[1]
«[IprcnocobieHUs ceMsIH paCTeHUH K paccesieHUIo»]| 3HaueHue
69 [[Buj kak cuctema nomyJsLui|] BBeJUTe BBeJUTe [
3HaueHue 3HaYeHHe
70 [[3akOHOMEpPHOCTH MOBEAEHUS U MUTPALUH ) KUBOTHBIX] | BBeJUTe BBeJUTe [
3HaueHUue 3HaYeHHe
71 [[CoobuiecTBO OpraHUu3MoB — OHOLIEHO3]] BBEJUTE BBEJIUTE [[1]
3HaYeHUe 3HAYeHHe



72

73

74

75

76

77

78

79

80

81

82

83

84

Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
Bcero KonTtposibHble IlpakTudeckue LppoBeIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
[[9xocucTeMa Kak OTKpbITas cUcTeMa]] BBeJUTe BBeJUTe [
3HaueHUe 3HaYeHHUe
[[KpyroBopoT BelecTB ¥ NOTOK 3HEPTUU B IKOCUCTEME] ] BBeJUTe BBeJUTe [
3HaueHUue 3HaYeHHe
[[OcHOBHBIE MOKa3aTeNU 3KOCUCTEMBI | ] BBeJUTe BBeJUTE [
3HaueHUe 3HaYeHHe
[[9xosornyeckre nupaMuzbi|] BBE/JIUTE BBE/IUTE [[1]
3HaueHUe 3HaYeHHe
[[M3MeHeHHs cOOOIECTB — CyKIlecCUH] | BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
[[(IprpoaHBIe 3KOCHUCTEMbI. IJKOCUCTEMBI 03€P U PEK. BBEJIUTE BBE/JUTE [[1]
IJKOCUCTEMbI MOPEUN U OKEaHOB] | 3HayeHUe 3Ha4YeHUe
[[(IprpoaHbIe 3KOCHUCTEMbI. IKOCUCTEMBI TYHAP, JIECOB, BBeJIUTE BBEJIUTE [[1]
CTenewu, NyCThiHb|| 3HayeHUue 3Ha4YeHUe
[[AHTpOnIOreHHbIE 9KOCUCTEMBI] ] BBeJIUTE BBeJIUTE [[1]
3HaueHUe 3HayeHue
[[Yp6oakocucTeMmsl. [IpakTudeckas paborta «M3yuyeHue u BBeJIUTE 0.5 [[1]
onvcaHue YpH60o3KOCUCTEMBIY || 3HauYeHUe
[[3axkoHOMepHOCTH GOPMUPOBAHUSA OCHOBHbIX BBEJUTE BBE/JUTE [[1]
B3aMMO/IeHICTBUI OPraHM3MOB B 9KOCUCTeMax] | 3Ha4YeHue 3Ha4YeHue
[[MexaHM3MbI BO34,eMCTBUSA 3arpsi3HEHUI pa3HbIX TUIIOB Ha BBeJUTe BBeJUTe [
CyOOpraHU3MEeHHOM, OPraHU3MeHHOM, ONYJISALUOHHOM U 3HaueHue 3HaYeHHe
3KOCUCTEMHOM YPOBHSIX]]
[[Buocdepa — obuiensiaHeTapHasg 0601049Ka 3eMiH] | BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
[[Yuenue B. U. Bepnagckoro o 6uocdepel]] BBEJIUTE BBEJUTE [[1]
3HaYeHUe 3HAYEeHHe



Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE
n/m Bcero KontposibHble [IpakTuyeckue LppoBeIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypchl
85 [[3akoHOMepHOCTH cyulecTBOBaHUsA 6uocdepnl]] BBEJIUTE BBEJIUTE [
3HaueHUe 3HaYeHHUe
86 [[KpyroBopoThbl BeleCcTB U 6MOre0XUMHUY€eCKHEe LIUKIIbI] | BBeJUTe BBeJUTe [
3HaueHUue 3HaYeHHe
87 [[3onanbHOCTB 6UOCPepbl. OCHOBHbIE GHUOMBI CYLIH] | BBE/IUTE BBE/JIUTE [
3HaueHUe 3HaYeHHe
88 [[YcToituuBocTb 6HM0ochephi]] BBE/JIUTE BBE/IUTE [[1]
3HaueHUe 3HaYeHHe
89 [[OkoJsiornyecKkure KPHU3UChl U UX IPUYHUHBI] | BBEJIUTE BBE/IUTE [[1]
3HaYeHUe 3HAYeHHe
90 [[BosgaeiicTBue yesoBeka Ha 6uochepy]] BBEJIUTE BBE/JUTE [[1]
3HaYeHUe 3HAYEeHHe
91 [[AHTpomoreHHOe BO3/eUCTBHE HA PACTUTEJbHBIN U BBeJIUTE BBeJUTE [[1]
KMBOTHbINA MUP]] 3HayeHUue 3Ha4YeHUe
92 [[Oxpana npupozbi]] BBeJIUTE BBeJIUTE [[1]
3HaueHUe 3HayeHue
93 [[OcHOBHbIE NPUHLUIIbI YCTOUUMUBOTO PAa3BUTHS BBeJIUTE BBEJIUTE [[1]
YyeJI0BeYeCTBa U PHUPO/ibi]| 3HayeHUe 3Ha4YeHUe
94 [[PauuoHa/bHOE NPUPO/IONOIb30BAaHUE U COXPAHEHHE BBEJUTE BBE/JUTE [[1]
O10JIOTUYECKOT0 Pa3HO0Opasus 3eMiiu] | 3HauYeHUe 3HAUYeHUe
95 [[0O6061weHue no TeMe « MUKPO3BOIIOLUA U €€ pe3yabTaThbI»] | BBeJIUTE BBeJIUTE [
3HaueHue 3HaYeHHe
96 [[0O6061eHKe 0 TeMe «MaKpO3BOJIIOLUA U €€ pe3ybTaThI»|] BBeJIUTE BBeJIUTE [
3HaueHue 3HaYeHHe
97 [[06061eHue 0 TeMe «IIpoUCX0OXK/eHHEe U Pa3BUTHE KU3HU BBe/IUTE BBE/IUTE [
Ha 3eMmuie»]] 3HayeHue 3HaYeHHe
98 [[O606wwenue no TeMe «IIpoucxoxaeHne 4yes0BeKa — BBeJIUTe BBeJIUTE (11
aHTpoIoreHes»|] 3HaYeHUe 3HaYeHUe



Ne Tema ypoka KosinyecTBO 4acos JJIeKTPOHHbIE
n/m Bcero KontposibHble [IpakTuyeckue LppoBeIe
pa6oThI pa6oThI obpasoBaTeJbHble
pecypcel
99 [[06061eHHe 10 TEME «IKOJIOTHUSA — HAYKA O 1 BBEJIUTE BBEJIUTE [
B3aMMOOTHOILIEHUSAX OPraHU3MOB»|] 3HAYeHHe 3HaYeHUe
100 [[O6061eHue o TeMe «OpraHU3MBbl U Cpesia 0OUTaHUA»|] 1 BBEJIUTE BBEJIUTE [
3HayeHUe 3HaYeHUe
101 [[O6061eHMe O TeMe «IKOJIOTHS BUAOB U MONYJISALUAN»]] 1 BBE/IUTE BBE/JIUTE [
3HayeHUe 3HaYeHUe
102 [[O6061eHue o TeMe «bruocdepa - riobanbHas 1 BBeJUTe BBeJUTe [
3KocucTeMa»]] 3Ha4YeHue 3HaYeHHe
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5






