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COJEPKAHUE OBYUEHMUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIACIEHHOE  KYpCcuBom, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. Buosorusi Kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHas Hayka. KpaTkash MCTOpuUsi pa3BUTHS OUOJIOTHH.
buonornveckre Hayku W wW3ydaemble UMHU TpoOsieMbl. DyHIaMEHTaNbHBIC, MPUKIATHBIC U
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTHHM B (HOPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizaHHble ¢ Ouosorueil. 3HaueHHEe OHOJOTMM B MPAKTUYECKOM
NESTETPHOCTH YENIOBEKAa: MEAUIIMHE, CEJIbCKOM XO3SHCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBL.

JdemMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. WU. Bepunaackuii, U. II. [TaBnosB, M. WM. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuibt u cxeMbl: «CBsi3pb OMOJIOTUM C APYTUMH Haykamm», «CucTeMa OMOJIOTHYECKUX
HayK».

Tema 2. J)KuBble CHCTEMBI M HX H3yUeHHUE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHus: 0uosoruu. CBOICTBa KHUBBIX CUCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh U IEJIOCTHOCTh, CJOXHOCTh M YIOPSIJA0YEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPraHU3allUs, CAMOBOCIPOU3BEIEHHE,  Pa3IPaKUMOCTb,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKaHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO -BUIOBOH, 9KOCHUCTEMHBIN (6roreoreHOTHYECKUHN),
ouoctepusiit. [Iponeccsl, mpoucxoasiue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
XKuzsp kak popma cymiecTBoBaHUSI MaTepud. Hayku, n3ydaromue >KUBble CHCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIUH.

N3yuenune >kuBBIX cucTeM. MeTonbl Omosioruveckoil Hayku. HaOmronenwe, u3mepeHwue,
AKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. lloHatue o 3aBUCMMONl W HE3aBUCHUMOM
nepemenHoil. [lnanupoBanue skcnepumenta. [loctaHoBka M mpoBepka rumnortes3. Hymesas
runore3a. [lonarue BeIOOPKU U €€ ocTOBEpHOCTh. Pa3dpoc B Ononornueckux naHHbIX. OreHKa
JOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpUUMHBI MCKa)KEHUSI Pe3ylbTaTOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdemoHncTpanumn

Tabmuiet 1 cxembl: «OCHOBHBIE TPU3HAKH IKU3HW», «bHUONOTHYECKHE CHUCTEMBIY,
«CBONCTBA )KUBOW MAaTepun», «YPOBHU OPraHU3aLMH )KUBOU MPUPOIbD», «CTPOEHHUE )KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy, «buocdepay, «MeToabl H3yUEHHS KUBOUN IPUPOJIBD.

Ob6opynoBanue: 1abopatopHOe 060PyAOBAHUE IS TPOBEACHUS HAOIIOICHHH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb3oBaHUE Pa3IUYHBIX METOJOB MPH HU3YUYEHUU KUBBIX
CUCTEM.

Tema 3. Buosorus Kkierku



Knerka — cTpykTypHO-(pyHKIMOHAIbHAS €IMHUIA XKUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUHU.

Metoapl MOJEKYISIPHOM H KJIETOYHOW OHOJOTMH: MHKPOCKONHsS, Xpomarorpadus,
anekTpodopes, METOJ  MEUYEHBIX aroMoB, Ju(QepeHnnanbHoe  HEeHTPH(YrupoBaHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue @HuUKCUpOBaHHBIX KiemoK. DIEKTPOHHAS MHKPOCKOIIHUS.
Kongokanvnan mukpockonus. Bumanvhoe (npusicuzneHnoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIsann, M. l1lnelinen, P. Bupxos, K. M. bap.

Tabmuuer n cxembl: «CBETOBOH MHUKPOCKOI», «INEKTPOHHBIA MHKPOCKOI», «McTopwHs
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKpPOCKOI, MUKpOIIpenapaThl PacTUTEIbHBIX, )KUBOTHBIX U
OaKTEepHATBHBIX KIETOK.

IIpakTnueckas padora «/I3yuyeHne METOJ0B KJIETOUHOH Oumosoruu (xpomartorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKH

XUMUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPO3JIEMEHTHI. Bosa u €€ poJib

KaK pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUM KIJIETKH, TEIUIOPETYIISIIHH.

MunepasnbHbIe BELIeCTBa KIETKH, UX OnoJioruyeckasi poib. Posib KATHOHOB ¥ @aHMOHOB B KJIETKE.

Opranndeckue BenecTna KieTku. buosornueckue noauMepsl. benku. AMUHOKUCIOTHBIN

coctaB OenkoB. CTpykTypbl OenkoBoil Mosekynbl. IlepBuuHas cTpykrypa Oenka, menTHAHAs

CBs3b. BTopuuHas, TpeTnuHas, 4YeTBEpPTHYHAs CTPYKTyphl. JleHaTyparus. CBolcTBa OEIKOB.
Knaccudukanus 6enkoB. buonorndyeckue hyHkimu 6enkoB. [Ipuonui.

VYrneBoapl. MoHOcCaxapuabl, aUCaXapuibl, OJIMTOCaxapuabl W mojucaxapuabl. OOmmii
IUIaH CTPOCHHUS U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buojormyeckue ¢QyHKINUN
YIJIEBOJIOB.

Jlumugel.  TmapodunbHO-THApOdOOHBIE  cBoicTBa.  Knaccubukamuss — TUMUIOB.
Tpurmuuepuasl, pochomunuabl, BOckU, crepouibl. buonornyeckue ¢pyHkuuu aunuaos. Oo6mue
CBOMCTBa OHOJIOTUYECKMX MeMOpaH — TEKyuecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykinenHOBBIX KHUCIOT. HykieoTumsbl.
[Mpunnun kommiementapuoct. IIpaBwio Yapradda. Crpykrypa JITHK — nBoitnas crimpaib.
Mectonaxoxaenue u ononoruueckue Gpynknuu JHK. Buast PHK. ®ynkiuun PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakiun  AT®. BoccraHOBIEHHbIE TEPEHOCUYMKH, WX (QYHKIUUM B KiIeTke. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorus: OMOXUMHUYECKHEe M OMO(U3MYECKHe HCCIEeOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJEKyl. Mooenuposanue cmpykmypvl u QyuKyui
buomonexyn u ux komniexcos. Komnvromepusiii ouzaun u opeaHudeckull cunme3s OUOMONEKYN U
UX HEeNnPUPOOHLIX AHATI0208.

JdeMoHcTpanuu

[optperst: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHMX DJIEMEHTOB B HEKUBOW  IIPUPOJEY,
«PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOU ITPUPOJIEN.



Tabmuuper u cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemecTBa B cocTaBe OpraHu3MoB», «CTpOeHHE MOJIEKYNBl OeiKay,
«CTpyKTypBl OEIKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEeKyI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XMMUYECKast [TOCya U 000pyJ0BaHUE.

JladopaTopHas padora «O0Hapyx)eHHEe OCIKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI.

JladopaTopHas pa6ora «/ccnenoBanue HyKJIEMHOBBIX KUCJIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KICTKH

Tunel kIeTok: sykapuoTuyeckas M npokapuoTuueckas. CTpyKTYpHO-(QYHKLIHOHAJIbHbBIE
00pazoBaHus KJIETKHU.

CtpoeHue MpoKapuOTHYECKOM KieTkH. Kiertounas cTeHka OakTepuii u  apxeil.
Oco0eHHOCTH CTpPOEHUsl TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KiIeToK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre u QpyHKIMOHUPOBAHUE dyKapHOTHUUYECKOH KieTku. IlnasmaTtuueckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKOW MemOpaHbl. TpaHCHOpT BelIecTB — 4depes
I1a3MaTHYecKyl0o MeMOpaHy: maccuBHbIN (auddysusa, obneru€éHnas nuddysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynmponunaemocts memOpansl. PaGoTa
HaTPUH-KaJIMEBOTO Hacoca. DHAOIUTO3: MUHOIIUTO3, GaroruTo3. DKk301uTo3. Kierounas creHka.
Crpykrypa v QyHKIUU KIETOYHON CTEHKU pacTeHUM, rpuooB.

Hurommazma. [uto3onb. Llurtockener. J[BmxkeHune uwurtormiazMbl. OpraHouibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomIasMarndeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, MX CTpOoeHHe M (QyHKUUU. B3auMoOcCBs3b OJHOMEMOpaHHBIX OPraHOMIOB KIIETKH.
CtpoeHue rpaHyJIsIpHOTO peTuKyinyma. Mexanusm wuanpasnenus 6eikos 6 OIIIC. CunHtes
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMmOpaH. ['nmamkmit  (arpaHyssIpHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas GyHKius ammapara ['onsmku. Moougurkayus
benxoe ¢ annapame I onvoocu. Copmuposka benxos 6 annapame I onv0dcu. TpaHCTIOPT BENECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOMAbI KIETKU: MUTOXOHAPUH, IUIACTUAbL. [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpUM u TuiacTuA. [lepBuuHble, BTOPUYHBIE U CIOXHbBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIUIACThl  BBICIIUX
paCTEHUH.

HemeMmOpanubie opraHousl kieTku CTpoeHHe W (PYHKUIHUHM HEMEMOpPAHHBIX OPraHOUIOB
kineTku. Pubocomsbl.  [Ipomesxcymounsvie  uiramenmsi. MuxpodunameHTsl. AKmuHosvle
Muxkpoguramenmol. MpIlIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIULEYHBIX KIEMmOK.
MuxkporpyOouku. Kinetounsiii weHtp. CTpoeHHe U JABHKEHHE JKTYTUKOB W PECHUYEK.
MuxkpotpyOouku 1uTorasmel. Llentpuons. beaku, accoyuuposantvle ¢ MUKPODUIAMEeHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka sapa, XPOMATHH, KAPUOILUIA3Ma, SPHIINIKU, UX CTPOCHHE W (DYHKIUH.
SnepHblii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(dazHOM
anpe. dyxpomamun u 2cemepoxpomamut. belku XpoMaTHHA — THCTOHBL. JJumamuka sdepHot
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XapaKTEPUCTHKA  KIETOK  DYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuper u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKn», «CTpoeHHe KUBOTHON
KieTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MUTOXOHAPUN», «Snpoy», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbBIX KIETOK.

JladopaTopHas padota «/3yueHne CTpOCHHS KJIETOK Pa3InNuHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yyeHue cBOWCTB KJIETOYHOU MEMOpaHbI».

JlabopaTopHasi padora «lccienoBanue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKaX».

IIpakTnueckas padora «3yyeHue IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElIecTB:
aBTOTPOQHBIH U  rerepoTpodHBIM. VYuyacTue KucCIOpoJa B  OOMEHHBIX IpOIECCax.
OHepreruyeckoe oOecrieueHue kietku: npespamieHne AT®D B oOMeHHBIX Ipoleccax.
@depMeHTAaTUBHBIM XapakTep peakuui KIETOYHOro Merabonu3ma. DepMeHTHI, UX CTPOEHHE,
cBoiictBa W MexaHusM JeiictBus. Kodepmentsl. Otrianuus ¢(epMEHTOB OT HEOPraHUYECKHX
Katanu3aTopoB.  benku-aktuBaTtophl M OENKU-UHTHOUTOPHI.  3aBHCHUMOCTh  CKOPOCTH
(epMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHMHTE3 OPraHMYECKHX BeIIECTB B KieTke. POTOCHHTE3. AHOKCUCeHHblU U
oxcuzenHvlll omocunmes y oOaxkmeputi. Ceemocobupaiowjue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce gorocuHte3a. CBeToBas U TEMHOBAs
dazel. Domoodvixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoayKTHBHOCTh (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOoTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AmnaspoOnbie opranu3Mbl. Buapl Opoxkenus. [IpoaykTel OpOKEHHSI U UX HCIOJb30BaHUE
Yel0OBEKOM. AHa3pOOHBIE MUKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJIOTMM W BO30YIUTENN
001e3HeH.

AdpoOHBIE OpraHM3Mbl. OTarbl 3HEpreTuyeckoro obmeHa. I[loAroToBUTENBHBIN 3Tall.
['mukonu3 — 6ecKUCIOPOHOE PACHICTIIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KJIETOYHOE JbIXaHWe. PO MUTOXOHIpHI B mpolieccax
ouonorudeckoro okucieHus. Lluxnnueckue peaknuu. OxucnurenabHoe (ochopuarpoBaHHe.
Ouepeus membpannoeo epaouenma npomonos. Cumwmes ATD: paboma npomounoi ATD-
cunmasel.  [lpeumyiiectBa a’poOHOro mTyTd oOOMEHa BELIECTB Iepel] aHa’POOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdemoHncTpanumn

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «PoToCUHTE3», «DHepreTHueckuii oOMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHKE AJIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass paGora «/3ydyeHHe KaTalIUTHYECKON aKTUBHOCTH (pepMeHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTopnass pabora «V3yueHne (EepMEHTATUBHOTO PpACIICIUICHUS TEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas pa6ora «CpaBHEeHHUE MPOLIECCOB (POTOCUHTE3A M XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacieacrBeHHasi ”H(popMalnus U peaju3auus e€é B KJIeTKe

Peakuuu matpuyHoro cunresa. IIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIMSAX MATPUUYHOTO
cuHTe3a. Peammsanus HacneACcTBEHHONW uWHpopManuu. ['@eHEeTHYeCKHil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuate3 PHK. IIpuHOmne! TpanCKpunuuu: KOMIUIEMEHTAPHOCT,
aHTUIApaJUIEIbHOCTh, aCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue tpancnopTHeix PHK B O6uocunrtese Oenka. YcmoBus
O6uocunTesa 6enka. Koauposanue aMuHOKucoT. Ponb pubocom B OuocunTese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzanys reHoMa y IpoKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH T€HOB y mpokapuoT. I'mnore3a omepona (®. JKaxo0, XK.
Mano). Monexynapnvie mexanuzmvl 3Kcnpeccuu 2eHos y oykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — Heknerounble (GopMbl )KU3HU U OOiHUraTHble mapas3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. sKuzmnewnwviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycupie 3a0oiieBaHUs ueloBeKa, JKUBOTHBIX, pacrenwit. CIINI, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpyxmypholx
buonoeuueckux Oaunvix. Hanomexnonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemole
@dynxyuu dbenxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpanmu

[Toptpetsr: H. K. Kosbnos, /1. . IBaHOBCKUI.

Tabmuer w  cxembl: «buocuHTe3 Oenka», «['eHermueckuid Koa», «Bupych»,
«baxTrepuodarm.

IpakTuyeckas padora «Co3naHue MOJICTIA BUPYCay.

Tema 8. 7Ku3HeHHBbIH HMKJI KJIETKU

Knerounslii nmkn, ero mepuonasl u perymsiuus. HMurepdaza u muros. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuto. IlpecunreTnueckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHH M TOCTCHHTETHYECKUH (NMPEMUTOTHUECKUN) MEPHOIbI
UHTEpda3bl.

Marpuunbiii  cunte3 JHK —  pennukanua. [lpunmuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUNAPAJUIENBHOCTb. MeXaHu3M
perummkaunn  JJHK.  Xpomocombl. Crpoenue xpomocoMm. Tenomepbl U TeloMmepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTUM. [IUMIOMIHBIN M TramiouaAHbIM HAaOOPbI XPOMOCOM.
I'omonornunsle xpomocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue kinetkn — muto3. CTaaum MHTO3a M NMPOMCXOMALIUE B HUX IPOLECCHL. THIIBI
MuTo3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHHE MUTO3A.

Perymsimust MUTOTHYECKOTO LMKIAa KieTku. lIporpammupyemasi kietoyHas rubenp —
aromnTo3.



Knerounoe sapo, XpoMocoMBI, (PyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemrkay — obuounpopmamuieckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «JKU3HEHHBIN UK KIETKH», «Muto3», «CTpoeHHEe XpOMOCOMY,
«Permukanus JTHK».

O6GopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparbl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKa».

JladopaTopHas padora «/3yyeHrne XxpoMOCOM Ha TOTOBBIX MUKpPOTIpEiapaTaxy.

JlabopaTopHnas pa6ora «HaOmroneHue mMHMTO3a B KJIETKaX KOHYMKA KOpeUIKa Jyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOUYHBIE,  KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U >KU3HEACATEIHLHOCTH OJHOKIETOUYHBIX OpraHu3MOB. bakrepuu,
apXeu, OJIHOKJIETOYHbBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCThl. KoJoHnanbHbIe
OpTraHHU3MBI.

B3anMocBs3p 9acTeil MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
OpranusM Kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHel: oOpa3oBarenbHas, [OKPOBHas,
MPOBOJIAIIASI, OCHOBHAs, MexaHnueckas. OcCOOEHHOCTH CTpOeHUs], PYHKIIUH M PACIIOJIOXKECHHS
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  Ye€JOBEKAa. THWIBl JKUBOTHBIX TKAaHEW: SIHUTEINAJIbHAs,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTPOEHUs, (QYHKIUN U pPacHoOJIOKEHUs
TKaHE! B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranm3mMoB. Kapkac pactenmii. Ckenerbl OJAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIil 1 BHyTpeHHUH ckeneT. CTpOeHue U TUIIbI COETUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBO€, pECHUYHOE. JIBWKE€HHEe MHOTOKJIETOYHBIX PpACTEHUW: TPONM3Mbl M HACTHM.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduekc. CkenetHbie
MBIIIILBI U UX paboTa.

[Iuranue opranusmoB. [lorynonieHne BOJbI, YIIEKUCIOTO ra3a U MUHEpAJIbHBIX BEIIECTB
pacteHussMu. llutanue >XUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE IHUIIEBApEHUE.
[IuraHnne MO3BOHOYHBIX JKUBOTHBIX. OTHENbl MUILEBAPUTENBLHOTO TpakTa. [luieBapurenbHbIe
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pactenuil. J[pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KieTKkU. KoxkHoe npixanue. [[pixarenbHas moBepxHOCTh. JKaOepHoe U JIE€rouHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX MMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHHE
CTPOEHMs JETKMX IMO3BOHOYHBIX JKMBOTHBIX. J[IpIxaTenbHas cucTema uejoBeka. MexaHu3m
BEHTUJISIUH JIETKUX y MITUI] U MIIEKOMTUTAIOMKX. Perynsius npixanus. JprxaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBbI pacTeHuid. TpaHcmopt
BEIIECTB Yy XKHUBOTHbIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpalIeHUs.  DBOJIOLMOHHBIE  YCIOXXHEHHSI ~ CTPOCHHS  KPOBEHOCHOW  CHCTEMBI
MTO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. Beinenenue y pacteHud. BeiaeneHue 'y JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BbaeneHusi. @uibrpanms, cekpenuss u  oOpaTHOE
BCAaChIBAaHUE KaK MEXaHU3MbI pabOThl OpraHoB BblJeseHUs. CBs3b MOJIOCTH TeJla C KPOBEHOCHOM
U BBIICIUTENBHONW cucTeMaMu. BblieneHue y Nmo3BOHOYHBIX KMBOTHBIX M 4YenoBeka. [loukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM 1
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Hedl. VMMyHHass cuctema uyenoBeka. KieTO4HbI M TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  crneuupuyeckuii  UMMYHHUTET. Teopusi KJIOHAJIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perynasiuus y OpraHu3MoB. Pa3apakumMocTh y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PazapaxxuMocTe n perynsuus y pacTeHuil. PocToBble BemecTBa M HX
3HaYEeHHUE.

HepBHas cucrema u peduiekTopHasi perynsiuus y >KMBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTxeisl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pednexc u pednexropnas ayra. besycinoBHbie u
YCIIOBHBIEC pedIIeKCHI.

I'ymopanpHas perymsuuss M SHIOKPHHHAs CUCTEMA JKMBOTHBIX W 4eloBeka. sKemesbl
SHJIOKPUHHOM CHCTEMBI W WX TOpPMOHBI. JlelicTBue ropmMoHOB. B3anMoOCBsI3p HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoncTpanmu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxemsl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE BOIOPOCIHN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHM pacTeHu»,
«KopueBble cuctemb», «Crtpoenue credms», «CTpoeHMe IMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener uenoseka», «llumeBaputenbHas cucreMa», «KpoBeHOCHas cucTemar,
«/IpixaTenpHas  cuctema», «HepsHas cucrema», «Koxa», «MplleuHas cucCTeMay,
«BorgenurensHas cucreMay, «QHAOKpUHHAs cucTeMa», «CTpoeHue MbIIUb, «MMMyHHTETY,
«Kumeynononoctusle», «CxeMa nUTaHus pacTeHui», «KpoBEHOCHBIE CHCTEMBI IT0O3BOHOUYHBIX
XKUBOTHBIX», «CTpoeHHue ruaps», «CTpoeHUe IulaHapun», «BHyTpeHHee CTpOEHHUE JOXKAEBOIO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema sArymku», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cucrema nrtuny», «HepBHas cucreMa MIEKONMTAIOIINXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHKpPOIpENaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, paKOBUHBI MOJIJIIOCKOB, KOJUIEKIINA HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, repObapun pacTeHUil pa3HbIX OT/AEJIOB, BIAXKHBIEC MpenapaThl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIMY OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyJoBaHuEe [UId JAEMOHCTpPAllMM TOYBEHHOIO M  BO3AYIIHOTO MHUTAHUS pacTEeHUl,
pacuierieHust Kpaxmaia M OelkoB TOJ JelWcTBHEM (EepMEHTOB, 0OOpyJOBaHUE JUIA



JEMOHCTpPALMK ONBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHue opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

®opMBI pa3MHOXKEHHS OPTraHU3MOB: Oecroioe (BKIII0Yasi BEr€TaTUBHOE) M TOJI0BOE. Buib
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. I[lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiio3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI MeW03a U IIOJIOBOTO
nporecca. Meo3 ¥ ero MecTo B J)KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButhe. l['ameroreHe3 'y kuBOTHBIX. [lojoBbIe  JKele3bl.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KieToK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE >KMBOTHBIX. CHOCOOBI OIJIOJIOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenez — oona u3z enasuvix npodiem samopuonoeuu. Konyenyus mopgpocenos
u moodenu mopgpozenesa. Ctaauu SMOpHUOTEHE3a JKUBOTHBIX (Ha puMepe Jsarymkn). [Ipobienue.
Tunsl apobnenus. [emepmunuposannoe u HedepmunupoganHoe opobnenue. bracmyna, munsi
onacmyn. OcoOeHHOCTH JPOOIEHUS MIIEKONUTAIOMUX. 3apOJbIIIEBbIEe JUCTKU (TacTpYIIsILIUs).
3akjialka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX JUCTKOB. B3anmMHOE BIMsAHHE YacTei
pPa3BUBAIONICTOCS 3apojbliia (dMOpHOHAIbHAS WHAYKIMA). 3akiagka IlaHa CTPOSHUS
JKUBOTHOTO KaK pe3ylbTaT HMEPAPXUUYECKUX B3aUMOJCHCTBUM TE€HOB. BiusHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (PaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanmbHBIM mepuon. I[lpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BUTHUA, UX PAaCHpPOCTPaHEHUE B MPHUPOJE.
Tunsl pocta XKUBOTHBIX. DaKTOPHl pErylsliMM pocTa KHUBOTHBIX M ueioBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M uejoBeka. [lepnosibl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasButHe pacreHuil. ['ametopur u cropodur. Melo3 B KH3HEHHOM
uukie pacrenuid. OOpa3oBaHHMe cHop B TMpoliecce Meio3a. [ameToreHes y pacTeHUil.
OmnonoTBOpeHHe W pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOpEHUE Y
[BETKOBBIX pacTeHuil. OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsSIUU OHTOT€HEe3a Y PACTEHHUI U )KUBOTHBIX.

JdemMoncTpanun

[Toptpetsr: C. I'. Hapamun, X. [nemas.

Tabnuuel u cxemsl: «BereratuBHOe pazMHOXKeHHE», « TUIIBI OECIOIOT0 Pa3MHOXKEHUS,
«Pa3MHOXeHHE XJIaMHJIOMOHaIbD», «Pa3MHOKEHHE O3BIUIEHB», «Pa3MHOXEHUE TUIPBI»,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHME SANWLEKIETKH M CIIEPMAaTO30UIa»,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsimoe m Hempsmoe pasButue», «Pa3BuTHE MalicKOro
Kykay», «Pa3Butue capanum», «Pa3Butue IArymku», «/{BoiHOE OIMIOIOTBOPEHHE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJIOJBbHBIX M JBYAOJBHBIX pacTeHUW», «KU3HEHHBIH LMK
MOpCKOM  KanmycTb», <OKuU3HEHHBIM LUK MXa», <«OKWU3HEHHBI [MKI M[anopOTHUKAY,
«KW3HEHHBIN ITUKIT COCHBI.



O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOTIPENapaThl SIMIICKJIETOK U CIIEPMAaTO30H/IOB,
Moienb « LUK pa3BUTHUS JSATYIIKAY.

Jlabopatopnass pabora «/3yueHue CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckass padora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BHICIITUX PACTEHUI».

Tema 11. I'eneTHKa — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wctopus cTaHoBiIEHHS U pa3BUTUS IeHETHKU Kak Hayku. Paboter I'. Mennens, I'. ne
@puza, T. Moprana. Pomp oTeuecTBeHHBIX Y4YEHBIX B pa3BUTHM reHetukd. Pabotsr H. K.
Konbnosa, H. U. BaBunora, A. H. benozepckoro, I'. 1. Kapneuenxko, FO. A. ®ununyenko, H. B.
Tumodeena-Pecosckoro.

OcCHOBHBIE TEHETUYECKUE MOHATHS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICTbHBIC
TeHBbl, aJbTePHATUBHBIC TPU3HAKH, JIOMHMHAHTHBIA M PEIECCUBHBIA MPU3HAK, TOMO3HUIOTa,
TeTEePO3UroTa, YUCTasl JIMHHS, THOpUIBI, TeHOoTurl, (eHOTHUN. OCHOBHBIE METOJbI T€HETHKH:
rUOPUA0TIOrMUECKUN, ITUTOJIOTUYECKHM, MOJIEKYJIIPHO-T€HETUUECKHI.

JdemMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuib! U cxeMbl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIITUBAHUS.

JladopaTopHas padota «/[po3oduia kak 00BEKT TCHETHUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBaHue. IlepBeiii 3akoH MeHaenss — 3akoH €AMHOOOpa3us
ruObpuioB mepBoro mokoJsieHus. IlpaBuno momunHuMpoBaHus. Bropoi 3akoH MeHpens — 3aKoH
paciueryieHus npu3HakoB. L{uTomornyeckre 0CHOBbI MOHOTMOPUAHOTO ckpeniuBanus. ['numnoresa
YUCTOTHI TaMET.

AHanmuzupylomiee  ckpemuBaHue.  [[poMeXyTOUHBIA ~ XapakTep  HacleJIOBaHMS.
Pacuiennenne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemuBaHue. Tperwidt 3akoH MeHaens — 3aKOoH HE3aBHCHMOTO
HacJieJoBaHUs MpU3HaKoB. L{uTonornyeckre 0OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIECHHE CLETUICHHUS MEX1Yy TeHaMU. XpOMOCOMHAasl TEOPUsI HACIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEIECICHHUS Moja. AyTOCOMBI U TOJOBbIE
XpoMOcOMBI. ['OMOramMeTHbIi M TeTepOoraMeTHbIM TOJ. ['eHeTnueckas CTPYKTypa HOJIOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLIETVIEHHBIX C [TOJIOM.

l'enotun kak wnenoctHas cucrema. llieloTporus — MHOXECTBEHHOE MIEHCTBUE TI'€Ha.
MHoxecTBeHHbIN ajuienu3M. B3anmoneicTBue HeaulenbHbIX TI'eHOB. KoMIieMeHTapHOCTb.
Onucras. [loimmmepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHMI, JKMBOTHBIX M YEJIOBEKAa, a TaKxKe
(GU3MOTIOTMYECKUX TPOIECCOB, TOBEACHHWS M KOTHUTUBHBIX (yHKIuH. ['eHeTnueckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MUH — MapasuT» M «XO3iUH —
MUKpOOHOMY. ['eHeTH4ecKre aclieKThl KOHTPOJISI M M3MEHEHHS HACJIEICTBEHHONW HH(pOpMaIuH B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «IlepBblit 1 BTOpo# 3akoHBI Menaemnst», «Tperuii 3akon Mennensy,
«AHanuzupyrolee ckpenuBanue», «Henonnoe noMunupoBanuey, «CLENJIEHHOE HAclIeI0BaHUE
MIPU3HAKOB Yy Ipo30¢ ey, «I eHetnka nona», «Kapuotumn yenosekay, «Kapuorun apo3opuiisn»,
«Kapuotun nrutpn, «MHOKECTBEHHBIA AJIETU3MY, «B3auMOIECTBHUE TEHOBY.

ObopynoBanue: MOJENb IS JEMOHCTpAIMH 3aKOHOB €IMHO00pa3usi THOPHUIIOB MEPBOTO
IIOKOJIEHUSl U PpACIIEIJICHUS MPU3HAKOB, MOJENb I JIEMOHCTpAIMM 3aKOHA HE3aBHCHUMOIO
HACJIEJOBaHUS NIPU3HAKOB, MOJEIb JUISl JEMOHCTPALMU CLEIIJIEHHOIO HACEI0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOIMOPHAHOTO CKpPEUIMBAHUS Y
JPO30(HITBI».

IIpakTnueckas padora «/I3yyeHue pe3yabTaTOB JIUTHOPUAHOTO CKPELIUBAHUS Y
TPO30(DUITBD».

Tema 13. 3aKk0oHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeasl npu (popmupoBaHuM (peHoTuna. M3MeHUMBOCTDH
npu3HakoB. KauecTBeHHble UM KOJIMYECTBEHHBbIE MpPHU3HAKU. Buabsl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYUBOCTh. Ponb cpensl B popmupoBaHHM MOAU(DUKAIIMOHHOM
n3MeHunBocT. Hopma peakuuu npusHaka. BapuannoHHbI psin M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTMnMUeckas W3MEHYMBOCTh. (CBOMCTBA TE€HOTUIIMYECKONM W3MEHYMBOCTU. Buibl
FeHOTUITNYECKOW M3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAss M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. POJb KOMOMHATHBHON M3MEHYMBOCTU B CO3/IaHUU T'€HETHYECKOT0 pa3HOOOpa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass W3MEHYUMBOCTb. Buapl Myranui: Te€HHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE M MHAYLUPOBAHHBIE MyTalMH. SOepHbBIE M LUTOIUIA3MATUYECKUE MYTAllHH.
ComaTuueckue W MOJIOBbIe MyTaluH. [IpuyuMHBI BO3HMKHOBEHMS MyTaluil. MyTareHel U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlIMOHHOI'O IMPOLECCa. 3aKOH TOMOJIOTMYECKUX
psanoB B HacieacTBeHHOW wu3MeHunBoctd (H.M. BaBuinoB). BHesnepHas W3MEHUHMBOCTH U
HACJEICTBEHHOCTb.

Onucenemuka u 5NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOopos 6 HACIeO008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHncTpanumn

IToptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. Basunos.

Tabmumpel u cxembl: «Buasl u3meHunBocTu», «MoaudukanMoHHas H3MEHYUBOCTDHY,
«KoMOuHaTtuBHas ~ U3MEHYMBOCTB»,  «Meiio3»,  «OIJI0J0TBOpEHHEY, «['enernueckue
3a00JieBaHUS YellOBEKay», «Buabl MyTanuiiy.

O6opynoBaHue: XuBble W repOapHbIe AK3EMIUISIPHl KOMHATHBIX pPACTEHUM, PHUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnass pabGora «lccrnemoBaHue 3aKOHOMEPHOCTEH  MOJU(DUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapruallmOHHOTO psiJia ¥ BApUAIMOHHOW KPUBOD.

IIpakTnyeckas padora «Mytanuu y 1po30Quiisl (Ha TOTOBBIX MUKPOIIPEMapaTax)y.

Tema 14. I'eneTuka ye0BeKa

Kapunotun uenoseka. MexayHapoaHas MporpaMMa HCCIEAOBAHHUS TE€HOMa YEJIOBEKa.
Metoapbl U3yuyeHHs] TeHETUKU YeIOBEKa: MeHEeaJOrMYeCKUi, OIU3HEeOBBIN, IUTOIr€HETHUYECKUH,
MONYJISIIUOHHO-CTAaTUCTUYECKHUM, MOJIEKYIsIpHO-reHeTHUecKuil. COBPEMEHHOE ONpEelICHNE



TE€HOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMoupro TTIP-
ananu3a. HacnencrBennblie 3a00neBaHus yesloBeKa. I eHHbIE 1 XpOMOCOMHBIE O0JIE3HN YeJIOBEKA.
Bone3nn ¢ HacneaCTBEHHOW MPEapacloNioKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW T€HETUKU B
MPEIOTBPAIICHUN W JICYCHUHM TeHETHYEeCKHX 3a00JIeBaHMiA 4YeloBeKa. MeInKo-TeHEeTHUECKOe
KOHCYJIbTHpOBaHue. CTBOJIOBBIC KIIETKU. [IOHATHE «reHEeTUYeCKOTro Tpy3ay. ITUUECKUE aCIIEKThI
Hccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphI TOBBIIIICHHON YYBCTBUTEIHHOCTH YEIOBEKa K (DU3UUYECKOMY U
XUMHUYECKOMY 3arps3HECHHUIO OKpYKaroweh cpelpl. ['eHeTmyeckas NpeapacioyioKEHHOCTh
YEeJI0BEKa K MaTOJIOTUsIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeToabl M3ydyeHUsS TEHETHKH YEIOBEKay,
«['enernueckue 3a001€BaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHre U aHaIU3 POJOCIOBHOWY.

Tema 15. Cenrexkuusi opranuzmMoB

JlomecTukanmss ¥ CENEKIUsA. 3apoXKIeHUE CeJeKIUM W jJoMecTtukanuu. Yuenwe H. .
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOr0oOpasus KyJIbTypHBIX pacTeHHi. Poib cenexiuu
B CO3JaHUU COPTOB pACTEHHMM U TMOpoJ KUBOTHBIX. CopT, mopoja, ITamMM. 3aKOH
FOMOJIOTUYECKUX PSAJOB B HaciaeACTBeHHON m3MeHunBocTd H. WM. BaBuiioBa, ero 3nauenue st
CEJICKITMOHHOMN pabOTHI.

Metobl cenekIMoHHOM paboThl. MIcKkyccTBEHHBIH OTOOP: MacCOBbIM M MHIUBUYaIbHBIN.
Dtanbl KOMOWHAIIMOHHOW ceneKnuu. Vcnbtanue mpou3BoAuTeNield 1Mo moroMctBy. OT6op Mo
TEHOTHUITY C TOMOIIBIO OLEHKU (PEHOTHUIA MOTOMCTBA U OTOOP MO F€HOTHUITY C MIOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PagwarmoHHBIA U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYTallMid y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W METoNOB pekomOunanTtHbXx JIHK ms
MOJTy4EHUSI UCXOTHOTO MaTepuaa sl CEIeKIUN.

[lonyuenue mnonumonaoB. BHyTrpuBuzoBas rubpuauzanus. biuskoponacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpellMBaHue, Wik ayrOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TUOpUAM3AIMSL.
[Ipeononenne Oecraoauss MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHMSI CENEKUUHU pacTeHUd U
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U M3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHHH U UX TUKHX
poauyel A co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIIe008aHULL, Nepedosblx uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. K. Basuinos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuis! 1 cxembl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTOOOpa3usl KyIbTYPHBIX PACTCHHUI»,
«3aKOH TOMOJIOTUYECKHUX PSAAOB B HACJIEACTBEHHON H3MEHUYMBOCTH», «METOIbl CEIEKIUH»,
«Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydyeHne copToOB KyIbTYpHBIX PACTEHUN U MOPOJ JAOMALIHUX
KUBOTHBIX).



JlabopaTopHas padora «/3yueHue MEeTo0B CENIEKIINHU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.

Ikekypeust «OCHOBHBIE METO/bI U JOCTHIKCHUS CEJICKIIMU PACTEHHI M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH Y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA UIJIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHS M CHHTETHYeCKasi OMOIOTUsl

OOBbeKTbl, HCNOIb3yeMble B OHOTEXHOJOIMM, — KIETOYHbIE W TKAaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpajulMOHHAs OWOTEXHOJOTHA: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenUe. Mukpobuosorndeckuili cuures. OObeKTh
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKHUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMM M  MHCTPYMEHTOB  II€JICHANpPABIE€HHOIO  M3MEHEHUS U
KOHCTPYMPOBaHHUSI TEHOMOB C LI€JIbIO MOJIYYEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJAEp KaIUX
HE BCTpEYarolnecs B pupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unnxenepus. MeTonbl KynbTypbl KJIETOK W TKaHEW PACTEHMM U JKUBOTHBIX.
Kpuobanku. ComaTnueckass rubpuiuzanuss U comMaTHueckuil smOpuoreHes. lcmonb3zoBaHue
TariOWJI0OB B CEJEKUHUHM pacTeHui. [lonyuenue MoHOKNOHANbHBIX anmumen. Flcnonv3oeanue
MOHOKIOHANbHBIX U NOJNUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIIOI0TBOPEHHUE.
PexkoHcTpyKius SHMIIEKIETOK U KJIOHHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAaHTALWMU sIIEp
KIEeTOK. Texnonoeuu 0300poénenus, KyIbMuGUpPOBaHusi U MUKPOKIOHANIbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI ¥ T€HHAsl WHKEHepus. VMICKyCCTBEHHBIN CHHTE3 I€éHa M KOHCTPYHPOBAHHE
pekomOunantHeix JIHK. Cozdanue mpanceenmvix opeanusmos. JIOCTHXKEHUS W TEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHYECKHE U OTHYECKHE MpoOJeMbl TEHHOU
WHXEHEPHH.

Menununckue 6uotexnosoruu. [locrrenomuas mudpoas menununa. [11[P-n1uarnocTuka.
MeTa0010MHBIHM aHaIN3, TEHOLIEHTPUYECKHM aHaN3 MPOTeoMa YeIoBeKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbs. Mcnonp3oBaHuME CTBOJOBBIX KieTok. TaprerHas Tepamus paka. 3D-
OMouHXKeHepuss Uisl pa3paboTku  (yHIAMEHTAIbHBIX OCHOB MEAULMHCKUX TEXHOJIOTHHA,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYeTaHHEM TEXHOJOTHMH TpEXMEpPHOro OHONPUHTUHIA H
ckaddonuHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BaKLMH C IeNbl0 oOecreueHuss KOMOMHUPOBAHHOM 3alllUTHI OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BAaHUS YEIOBEKa U KUBOTHBIX.

JdemMoncTpanun

Tabmuuet u  cxembl: «lcmonb3oBaHME  MHKPOOPTraHM3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopnas pa6ora «3yueHue 00bEeKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llosydeHre MOJOYHOKHUCIBIX TIPOYKTOB.

Jkckypeust «broTexHoI0rU — BaXKHeHIIas MPOU3BOANUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposkneHue u pa3BuTHE IBOJTIONUOHHBIX NPEACTABJICHUNA B OMOJIOTHHT
OpomounonHas Teopus Y. Jlapsuna. [Ipeanocsliku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxkymue cuiabl 3Bojrouud BuIoB 1o Y. JlapBuHy (BbICOKasi HHTEHCHBHOCTh
pPa3sMHOXKEHHS OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTHYecKOi Teopuu dBotonnu (CTD). HelitpanbHas TeOpus 3BOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS OHONOTHA. 3HAuCHHE HBOJIOIHMOHHON TEOpUH B (HOPMHPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Hoptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil mpupoas! (o K. Jlunuero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHuzM (opMHpOBaHUS MNPUCHIOCOONEHUN Yy pacTeHUl Hu
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nyremectsusa Y. lapsuna», «Haxonku Y.
Hapsunay», «®Dopmbl 060pbObI 3a cymectBoBanuey, «llopoapl romybeit», «MHoroobpasue
KYJIbTYpHBIX (popM KamycThl», «Iloposibl TOMalIHUX KUBOTHBIX», «CXxeMa 00pa30BaHUsl HOBBIX
BusoB (nmo Y. [apBuny)», «Cxema COOTHOLIEHUS IBWXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJIIOLIMNY.

Tema 2. Mukpo3Boonus 1 €€ pe3yJbTaThl

[Monynsiust kak 3JeMeHTapHas eAuHHuNa 3BoolUH. CoBpeMEHHblE METOAbl OIIEHKHU
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYphl nomyasuuil. Mi3Menenue renodoH1a NOMyasiuu Kak
JJIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH TI'eHeTH4eckoro paBHoBecus JDx. Xapnau, B.
Baitabepra.

OneMeHTapHble (akTOphl (IBIKYIIME CHUJIBI) JBOJIIONUU. MyTalMOHHBIA TPOIIEcC.
KomOunatuBHass m3mMeHYMBOCTh. Jlpelid reHoB — ciyuyailiHble HEHaIpaBJICHHBIC H3MEHCHHS
4acToT ayiened B momymsinusx. DddekT ocHoBarens. IDggexm OymwvLiounoco eopavluika.
CHudicenue cenemuuecko20 pazHooOpasus: npuduHvl u creocmsus. Ilposenenue 3¢hgexma
opetigha 2eno8 6 Oonbwiux u Mmarplx nonyrayusax. Murpanuu. V3omamms MOMySIsiuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoyKTHBHAS).

EctectBennsiii otOop — Hampabisitomuii ¢dakrtop sBoonUU. POpPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIHUMA, CTAOMIM3UPYIONIUH, paspbiBatomuid (au3pynTuBHbIN). [lonoBoi oTOop.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3ylbTaT MHUKPOIBOJIIONMHU. BO3HHKHOBeHHE
npucnocobaeHuit y opranuzmMoB. Apomopdo3bl U uanoagantauuu. [Ipumeps! npucrnocodieHuit
y opraHu3moB: Mopdornoruueckue, (HU3HOIOTHYECKUEe, OMOXUMHUYECKUE, TIOBEICHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpa3oBaHue Kak pe3yabTaT MHUKpPOIBOIIOLHUU.
W3onsuuss — ximoueBoit ¢daktop BumooOpazoBanus. I[lyrth u cmocoObl BHI0O0Opa3OBaHUSA:
alonarpudyeckoe (reorpaduueckoe), CUMIATPUYECKOe (IKOJOTUYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuansanus). JJIuTeIbHOCTh 3BOTIOIMOHHBIX IPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOIMUYECKOTO Pa3HOOOpa3Hsl.

Ponb »BONIOIMOHHOM OHOJIOTMM B  pa3pabOTKe HAayYHBIX METO/JO0B COXpaHEHUs
O6ropazHooOpazus. MUKPOIBOJIONUS U KOIBOJIIOLMS IMapa3sHUTOB M MX X03seB. MeXaHHU3Mbl
(dhopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTUKAM U CIOCOOBI OOPHOBI ¢ HEll.

JdeMoHcTpanuu

IToptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAS U3MEHUUBOCTHY, «[lomynanoHHas CTpyKTypa BUIa»,
«Cxema mposiBNeHUs 3akoHa Xapau—BaiiHOepra», «JIBwXKymine CHJIBI  3BOJIIOLUNY,



«OKOJIOTHYECKasi M30JSIMs TOMYIAUUid ceBaHCKOM (opemmny», «['eorpaduueckas H30ISAIUSA
JIMCTBEHHUIBI CUOMPCKOMN U JINCTBEHHUILB! Jaypckoil», «[lomyasiuoHHbIe BOJHBI YUCIEHHOCTH
XHUIMHUKOB H JKepTB», «(Cxema IeHCTBUS eCcTeCTBEHHOro otoopa», «Dopmbl OGOprOBI 3a
CYLLIECTBOBAHUEY, «MHnycTpranbHbIi MEIIaHU3M, «Kusble HCKOIIAEMBIE),
«[lokpoBuTENbCTBEHHAsI OKpacka MXUBOTHbIX», «lIpenympexnaromas okpacka >KUBOTHBIXY,
«Pusnonoruueckue agantanun», «IIpucnocodieHHOCT OPraHU3MOB U €€ OTHOCUTEIBHOCTDY,
«Kpurepun Buga», «Bunsl-aBoliHuKN», «CTpykTypa BHma B mnpupoae», «CrocoOsl
BuJ000Opa3oBanus», «leorpaduyeckoe  BHmoOOpazoBaHMe TPEX  BHJOB  JIAHMIBIIICHY,
«DKO0JIOTUYECKOE BMJI000pa3oBaHuE BUAOB CUHMI, «llomumiouasl pactenuit», «KamycTHo-
peIeUHbIN THOPUTY.

OGopynoBanue: repOapru pacTeHH, KOJUJIEKIIMA HACEKOMBIX, Uydelsia MTUIl U 3BEeper ¢
IpUMepaMy pa3IUYHbIX MPUCIIOCOONIEHNH, Yydena NTHUIl U 3Bepeil pasHbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BrisiBJIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucnocoGneHuss OpraHUu3MOB H WX OTHOCHUTEIbHAS
11eTIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEeHHE BUOB M0 MOP(}HOTIOTUUECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJIIOLHUs U €€ pe3yJibTaThl

Merto1p1 u3yueHus: Makpo3Botonun. [laneoHToornyeckue METo bl U3y4EHHS BOTIOLHH.
[lepexonubie popmbl U PUIIOTEHETHYECKHUE PSAbl OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepUKOB U OCTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-5HAEMUKN U PEIUKTHI.

OMOpHOJIOrMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKAE METOAbl U3YyYEHMs IBOJIIOLUM.
I'eneTnyeckue MeXaHU3MBI DBOJIIOLMHA OHTOICHE3a M IOSBIEHUS 3BOJIONUOHHBIX HOBLICCTB.
I'omonornyuHble U aHAJIOTUYHBIE OpraHbl. PynquMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTH4ecKue, OHMOXMMHUYECKHMEe M  MareMaTU4ecKue METOAbl M3YYeHHs  SBOJIIOLHUU.
I'omonoruunsie reHsl. COBpeMEHHbIE METO/Ibl HOCTPOCHUS (PUIIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MYTALIMH U BOJIIOLIAS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (MpaBwWiia) d3BOJMOUMH. [lpunyun  cmenvl  QyHKYuUl.
HeoOGpatumocTs 3Bostonuu. AnantuBHas paauranys. HepaBHOMEpHOCTb TEMIIOB 3BOJIOLMH.

JdemoncTpanmnu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabnuupl n cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepe», «Creronedans», «PuHnogutel», «CeMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY, «Penukrhl», «HadanmbHble cTaauu 3MOPHOHAIBHOTO
pa3BUTHsS IIO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTMYHBIE W aAHAJIOTMYHBIE OPraHbD,
«PynumenTs», «ATaBU3MB), «XpOMOCOMHBIE HA0OpHI uelOBEKa M IIUMMaH3e», «laBHbIE
HaMpaBJICHUs BOJIOLUNY, «OO0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUJICKIUM, TepOapuu, MYJISKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLNU
HACEKOMBIX.

Tema 4. IIpouncxo:kieHne U pa3BUTHE KM3HM Ha 3emiie

Hayunble rumoTes3bl MPOUCXOXKICHUS >XM3HM Ha 3emiie. AOHOreHe3 W MaHCIEpMHUs.
JloHay4HbIe TPEACTaBICHUS O 3apOXKAECHUM JKU3HU (KpealmoHu3M). I'mmore3a MOCTOSITHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkenue onbitamu @. Pequ, JI. Cnamnannany, JI. Iacrepa.
ITpoucxosxaeHne >ku3HU U acTPOOUOIOTHSL.



OcHoBHbIE 3Tanbl HEOPraHU4YECKO! 3BotoIMH. [laneTapHas (reojorudeckast) 3BOJIOLUS.
Xumuueckasi 3BONIONUSA. AOUOTEHHBIN CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
Oneir C. Mumnepa u I'. IOpu. OOpa3zoBanue nonumepoB u3 MoHomepoB. KoanepBarHas
runote3a A. M. Omapuna, runore3a mnepBuuHOro Oympona JIk. XonneitHa, reHeTHUYECKas
runore3a I'. Mémnepa. Pu6osumbr (T. Yek) u rumoreza «vupa PHK» V. T'unbepra.
®opmupoBaHue MeEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmetonasl e€ usydeHus. lckomaemble OpraHmdyeckue OCTAaTKH.
I'eoxponosorust u e€ wmeroapl. OtTHOcHTeNnbHAasT W a0OCOJIOTHAs  T'E€OXPOHOJIOTHSI.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3Pbl, IEPUOIBI, SITOXH.

HavanbHple 3Tansl opraHndecko 3BoJOIMH. [losBIEHHE W SBOIIOLHS NEPBBIX KIIETOK.
Opomronus Merabonu3zMa. BosHukHOBeHue mnepBbeIX sKkocucTeM. CoBpeMEHHblE MHKPOOHbBIE
OMOMIEHKM KakK aHajor mepBbix Ha 3emie cooduiectB. Crtpomartonutsl. [Ipokapuorsl u
JYKapHOTBHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOXKIACHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHWE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOIMM BbICIINX pacTeHui. OCHOBHbIE apoMOp(O3bl pacTeHHIl.
Beixon pacrenuit Ha cymy. IlosiBleHne CHnopoBBIX pacTE€HUMHM W 3aBOCBAHME HMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE ATamnbl 3BOJIOLNUU KUBOTHOrO Mupa. OcHOBHbIE apoMOp(o3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIONMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOuit U penTHITHIA.
[Tpoucxoxnenne miaexkonuTaromux W ntuil. [IpuHnun ximrodeBoro apomopdos3a. OcBoeHHe
0€CII03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue )xu3HM Ha 3eMIie 1O 3paM U MEPHOJIaM: apXeud, TPOTEPO30H, Maaeo30i, ME3030M,
KaitHO301. OOImas XapakTepUCTHKAa KIMMaTa W TeOJIOTHYECKUX TporeccoB. IlosBieHue u
paciBeT XapaKTEpHBIX OpPraHU3MOB. YTJIeoO0pa30BaHME: €ro YCJIOBHUS M BIMSHHE Ha Tra30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPHU3UCHI Mpouioro. [IpuunHel U cieacTBus
MaccOBBIX BbIMUpaHHi. COBpEMEHHBIN SKOJOTHYECKUN KpH3UC, ero ocoOeHHocTH. [IpoGiema
coXpaHeHus 6MopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHMueckoro mupa. [IpuHIunel Kiaccu(pUKauu OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemMoncTpanun

[Toptpersr: ®@. Penu, JI. Cnannannanu, JI. [Tactep, M. . MeunukoB, A. 1. OnapuHn, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. Opu.

Tabmuer u cxembl: «Cxema onbita @. Penuy, «Cxema ombita JI. [TacTtepa mo u3yyeHuro
caM03apoJieHus Xu3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
3BOJIIOLUNY, «I eoxpoHosiornueckas mkanay, «HayanbHble 3Tanbl OpraHUYECKON SBOJIIOLIMN,
«Cxema o00pa3oBaHusl 3yKapuoT IyTéM cumOuoreHesa», «CucremMa >KHBOM HPHUPOIBI»,
«Ctpoenne BHUpyca», «ApoMopdosbl  pacteHmit», «PuHHOPUTBH», «OIHOKIETOYHBIE
BOJIOpOCHN», «MHOTOKIETOUHbIE BOAOpocian», «Mxu», «llanopoTHukn», «l'omocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHHil», «(CxemMa pa3BUTUA JKUBOTHOTO MHpay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteiimme», «Kumeunononoctusie», «llmockue uepBmy,
«YneHucToHoruey, «PBI0BIY, «3EeMHOBO/IHBIEY, «IIpecmbIkarouecs», «IItuib,
«Munexonmraromue», «Pa3Burhe KM3HM B apXeHMcKol dpe», «Pa3BuTHE KHM3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MAICO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTve XU3HM B KailHO30MHckoM »3pe», «CoBpeMeHHas cucTeMa
OPraHUYECKOTO MUPAY.

OGopynoBanue: repOapuu pacTeHUN PA3IUYHBIX OTACIOB, KOJUICKIIMM HACEKOMBIX,
BJIQKHBIE TMPENapaThl >XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU HIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4ydeja MTHUI[ M 3Beped, KOJUICKIUH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MopaenupoBanue omnelToB Muiepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHWYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepe».

JladbopaTtopnasi padora «/3ydeHue ¥ ONHCAHUE MCKOMAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «lI3yueHue o0cCOOEHHOCTEN CTpPOEHHUSI pACTEHUIl pa3HbIX
OTJIEJIOBY.

IpakTHyeckas padora «3ydeHre 0coOOEHHOCTEM CTPOCHUS MTO3BOHOYHBIX SKUBOTHBIX).

Tema 5. [Ipouncxoxaenune 4eaoBeKa — aHTPOIOreHe3

Paznensl v 3aaun aHTpONIOJIOTMHA. METOIbI AHTPOTIOJIOTHH.

CraHOBJICHHE TIPEJCTABICHUN O TPOUCXOXKICHUM YEIOBEKA. Penuruo3Hbie BO33pEHUSL.
CoBpeMeHHbBIC HAyIHBIE TEOPHUH.

CxonctBo  uenoBeka € KMBOTHbIMHM. CHcTeMaTHYeCKO€ IIOJIOKEHUE  YeloBeKa.
CBuzeTenbcTBa CXOJCTBA YEJIOBEKA C OJKUBOTHBIMHU:  CPaBHHUTEIBHO-MOP(OJIOTHIECKHUE,
aMOpHosoTuuecKne, (HU3HOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYecKue. OTIWuus deloBeKa OT
XKUBOTHBIX. [IpAMOX0K/I€HNE M KOMIUIEKC CBS3aHHBIX C HUM IpU3HAKOB. PazBuTHE rOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkymue  cuiabl  (pakTOophl)  aHTpONOTEHE3a:  OWOJIOTMYECKHE,  COIHAJIbHBIC.
CooTHolieHre OMOIOTHYECKUX U COLIMANIBHBIX (PAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaIUU aHTpOTOreHe3a. PaHHME denoBekooOpa3Hbie 00e3bsHBI (TIPOKOHCYJIBI)
Y paHHHUE MOHTUJBI — OOIIME MPEKU YET0BEKOOOpa3HbIX 00€3bsH U 0. ABCTPAIIONMUTEKU —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, IEpBble MU3rOTOBJIEHUSA OpyAud Tpyaa. YenoBek
MPSIMOXOJISAIIMNA W TIEPBBIM BBIXOJ JtOJel 3a mpenensl Adpuku. UenoBek reimaenbOeprekuii —
o0l MpeoK HeaHIepTaIbCKOro YeJI0BeKa U YeJIoBeKa pasyMHOro. YenoBek HeaHqepTaibCKuil
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YelnoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, EHUCOBCKHUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najieoreHOMHKA.

DBOJIOIUS COBPEMEHHOI0 4ejoBeKka. EcTecTBeHHBI O0TOOp B MOMYNSIMSAX 4YeIOBEKa.
MyranuoHHbIi mporecc u noauMopdusm. [lonyasimoHHble BOIHBL, Apeii¢ TeHOB, MUTpAIHs U
«3(hdexT ocHOBaTEN» B MOMYIALUIX COBPEMEHHOTO YelIOBEKa.

UYenoseueckue pacbl. [lonstue o pace. bombiime pacel: eBporeouaHas (eBpa3uiickas),
aBCTPaJIO-HETPOUIHASA (PKBAaTOpHAlIbHAsI), MOHTOJIOUAHAS (a3UaTCKO-aMepuKaHcKas). Bpemsa u
MyTH paccelieHHus 4deJIoBeKa Mo IulaHeTe. EnuHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3ma. lIpucrmocoOiieHHOCTh dYenoBeKa K  Pa3sHbIM  YCIOBHSM
OKpyxaromiei cpenpl. BiusiHue reorpadudeckoi cpensl U apeiida TeHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHAPHBIE METOAbl B (pu3nueckod (OMONOTHYECKOW) aHTPOTOJIOTHH.
OBOJIIOIIMOHHAST ~ aHTPOMNOJIOTUS W MaJCOAHTPONOJIOTUSl  YEJOBEYECKUX  MOMYJSALUMN.
buocouuaneHpie  WcclenoBaHMS ~— NPUPOABI  4YenmoBeka.  VccienoBaHue — KOZBOJIIOLMU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



IToptpersr: Y. Japsun, JI. Jluku, 4. 1. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxeMbl: «MeTOAbl  aHTPONONOTHH», «[OJOBHOW MO3r  4YeloBeKay,
«YenoekooOpa3ubie 00e3bsiHB), «CKeNeT 4eloBeKa U CKENeT IHUMITaH3e», «PyIuMeHTsl u
aTaBU3MbI», «/[BIDKyIllME€ CHIIBI AHTPOIOTEHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpasonurek», «HenoBek ymensli», «HenoBek NpAMOXOIAIUN», «/[EeHUCOBCKHN YEI0BEK»
«Heanpepranbip», «KpomanboHiby», «lIpenku uermoBeka», «ITambl SBOJIOIUH YEJIOBEKA»,
«Pacsl yenoBekay.

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUalbHON KyJIbTYphl IPEIKOB
qyenmoBeka, penponykiuu (pororpadum) kKapTHH ¢ MHUQPOJOTHICCKUMH H  OUOIEHCKUMU
CIO’KETaMH TPOUCXOKICHHUS YeIoBeKa, GoTorpadui HaX0JA0K MCKOMAEMBIX OCTATKOB YeNIOBEKa,
CKeJIEeT 4eJIOBEeKa, MOJIETb Yeperna uyeloBeKa M deperna IIMMIIaH3e, MOJIENb KUCTH YeJlOBEKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopHas pabora «/3ydeHue OCOOCHHOCTEH CTPOEHHUS CKeJleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «/3yyeHne 3K0JIOrHUECKUX aJanTalli YeIOBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenaoi

3apoxaeHue W pasBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CesepmioBa, O. I'ekkensi, A. Tencimm, B. H. CykauéBa. Pa3nensl u 3amaum skosnoruu. CBsi3b
9KOJIOTHUH C JPYTUMH HayKamHu.

Metonpl skosnoruu. [loneBble HaOmOAEHMUS. DKCIEPUMEHTHI B 3KOJIOTHUU: MPUPOJIHBIE U
naboparopHble. MoaenMpoBaHUe B SKOJOTUH. MOHHUTOPHUHT OKPY)KAIOIIEH Cpesbl: JOKATbHBIN,
pPErHOHANIBHBIN U TJI00ATBHBIH.

3HaUYE€HHE DKOJOTHYECKUX 3HAHUM ISl YeJOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHME Kak
OCHOBa CBfA3€W 4eyoBedyecTBa ¢ mpupoaord. DopMupoBaHUE SKOJOTHYECKOW KYIbTYpbl H
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpanmu

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, H. A. Ceepiios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuipsl u cxembl: «Paznensl skonorum», «MeToabl sKonorum», «CxeMa MOHUTOPUHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3ydeHue MeTo10B SKOJOTUYECKUX UCCIEIOBAHUIN.

Tema 7. Opranusmsbl U cpeaa 00UTaAHUSA

Dkonoruueckre (GakTOpbl U 3aKOHOMEpPHOCTH uX jedctBusa. Knaccuduxarms
JKOJIOTHUECKUX  (pakTopoB:  abuoThueckue, OUOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JeHCTBUsA dKoornyeckux akropos. [Ipasuno munumyma (K. llnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopbl. CBeT Kak 3kojorudeckuit paxrop. [eiicTBre pa3HbIX y4acTKOB
COJIHEUHOTO CIIEKTpa HAa OPraHU3Mbl. OKOJIOTMYECKHUE TpYIIbl PACTEHUHW U JKUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproan3m.

Temneparypa kak skojorudeckuii ¢akrop. JleiicTBue TemmepaTypsl Ha OpraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorumdeckuit akrop. Ilpucnocobnenus pacTeHuii K MO KaHUIO
BogHoro Oamanca. Kmaccudukanus pacTeHuwii mo OTHOHIeHWIO K Boje. llpucmocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO peXUMa.



Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBCHHAs, TIyOMHHAs
MOAMOYBEHHASI, BHYTPHOpPraHM3MeHHAs. (DU3MKO-XUMUYECKHE OCOOCHHOCTH cpea OOWTaHUS
opranu3moB. [Ipucnocobienus Opranu3MoB K ®KU3HU B Pa3HBIX Cpeaax.

buonoruueckue purmbl. BHeninue u BHyTpeHHHEe pUTMbL. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[Ipucmoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUN JKHU3HH.

XKuznennsie Gopmbel opranusmoB. [lonarue o >xusHeHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHui: JepeBbsi, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJTHOJICTHHUE TPAaBBHI.
XKuzneHnole (GOpMBI IKUBOTHBIX: THAPOOHMOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢dakropel. Bumsl OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPCHIIHS,
XHIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaan3M, KOMMEHCATH3M
(kBapTHpaHTCTBO,  HaxyseOHMYecTBO). HeTrpoduueckue B3auMoaelcTBUS  (TONHMYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aUMOJICUCTBHM IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [I[puHIINIT KOHKYPEHTHOTO UCKITFOUECHHMS.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «IKojgorudeckue (HakTopb», «CBETOBOW CIEKTP», «IKOJIOTHICCKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», « T €TUIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY», «DU3MOJOTUUECKHE aJanTalliu KXUBOTHBIX», «Cpenbl OOWUTaHUS OPraHu3MOBY,
«buonoruyeckue puTMbDY, «Ku3HeHHbIe (GOPMBI pacTeHH», « Ku3HEHHBIE (POPMBI JKUBOTHBIX),
«IDKOCHCTEMA MIMPOKOJUCTBEHHOTO JIECay», «IKOCHUCTEMA XBOMHOrO Jeca», «Llemu muranHus»,
«XwumuanaectBoy, «I[lapazutuzmy, «Koukypenmusay, «Cumonosy», «KomMmmeHncanmsm.

O6GopynoBaHue: repbapuyd pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PakTOpoB, TepOapwu  CBETOJNIOOMBBIX, TCHEIIOOMBBIX |
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHusi, repOapuMl W KOJUIEKIIMHM TEIJIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOHUYUBBIX
pacTeHui, dYydena MNTHI[ W 3Beped, repdapum pacTEeHUM, OTHOCAIIUXCS K THUrpoduTam,
KcepouTaMm, Me30(pHUTaM, KOMHATHbIE PACTEHUS [AHHBIX T[PYII, KOJUIEKIHUU >KUBOTHBIX,
oOWTAIONIMX B Pa3HbIX cpelax, repOapuu W KOJUJICKIMU PACTCHHM U >KUBOTHBIX, 00JaalonInx
yepTaMu MPHUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUU KU3HH, Tepbapuu u
KOJUIEKIIMM PACTEHUH M HKUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJIEKIHUU >KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JladopaTopHas padoTa «BrlsBieHe MpUCOCOOICHUI OPraHM3MOB K BIUSHUIO CBETaY.

JlabopaTopHnasi pabota «BblsiBIeHHE TPHUCIIOCOONIEHUI OPraHu3MOB K BIUSHUIO
TeMIepaTypb».

JlabopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTHM pPACTEHHH M3 pa3HBIX MECT
oOuTaHUY.

Tema 8. DkoJiorust BUA0OB U MOMYJISI U

DKOJOTHYeCKHe XapakTepucTuku nomynsuuu. [lomynsius kak Ouonoruyeckas cucrema.
Ponp HeomHOpomHOCTH cpenbl, (u3nyeckux OapbepoB U OcoOeHHOCTEW OHOJIOTHH BUIIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMysiuii. OCHOBHBIE TOKa3aTeNN MOMYISALUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M MOJIOBas CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJloryecKas CTpykKTypa mnomyiasiuud. OIEeHKa YUCIEHHOCTH nomynsiuu. JluHamuka
MOMYJSALUU U €€ peryisuus. buoTuueckuil noTeHuuan nonyainuu. MoaenupoBaHue JMHAMUKA
nonynsauud. KpuBble pocra uuciaeHHocTH mnomynsiiuu. Kpusble BbDKHMBaHMS. Perymsmus



YHUCICHHOCTH MOMYJISIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoJlorMYEecKOd HUmE Buaa. MecrooOuTanue. MHoOromepHasi MOJENb
skoJiornyeckoit Humm Jx.M. Xarunacona. Pazmepsl skomorndeckor Humu. IloreHuuaneHas u
peain30BaHHAs HULIU.

Bun kak cucrema nonynsuui. Apeanbl BUAOB. Bulbl M MX JKU3HEHHBIE CTpaTErHu.
DKOJIOTHUECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTM TIOBEJEHUS W MUTpAlUil JKUBOTHBIX. buojornyeckue HMHBA3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. . XarunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU MOMYIsiumn», «IIpocTtpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHeie mnupamuapl nomnyasiuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHu3Mammu», «Mojaens skosiormdeckort wumu Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repdapuu pacTeHUH, KOJIJIEKIIHH KHBOTHBIX.

JladopaTopHas padota «IIpucrnocobseHns CeMsH PaCTEHHH K PaCCEICHUIO.

Tema 9. JkoJsiorus cood1IeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
ouoleHose.

Okocucrema kak oOTkpeiTas cuctema (A. Jx. Tencnu). @DyHKUHOHANbHBIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHTbI, KOHCYMEHThI, peryleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u certu. AGuornueckue 010k dKocucTeM. [I0UBBI M MIIBI B IKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHU B 3KOCUCTEME.

OcHOBHBIE NTOKA3aTENN YKOCUCTEMBI. bruoMacca u npoIyKius. DKOJIOTHYECKUE TUPAMHUIBI
yucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpodghuuecxkue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIE U BTOpPUYHBIE CYKIIECCHH U UX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coo0IiecTBo.
buopaznoob6pasue 1 nosHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl Mopel U OKEaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmulHb.

AHTpOTIOT€HHBIE  DKOCUCTEMBI. Arpos’kocuctema. ArpoueHo3. Pazmuuusa wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus ropojackoi ¢dayHbl. buomornyeckoe ©  XO34HCTBEHHOE 3HAUCHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aMMOJCWCTBHMI  OpPraHU3MOB B
sKocuctemMax. Ponv kackaonoeo spghexma u 6u006-30upukamopos (Knouesvix 6u0o8) 6
Qyukyuonuposanuu  dxocucmem. IlepeHOC SHEPTMH W BEIIECTB MEXJIY CMEXKHBIMH
9KOCUCTEMAMH. Y CTOMYMBOCTh OpPraHU3MOB, TNONMYJSLUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIEHHBIX BO3/ICHCTBUI.

Mexanuzmol  68030eticmeus  3aepsA3HeHUll  PA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOAOSUUECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTof07I0Tus MOHHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. [Ix. Tencau.

Tabmuiet u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA MIHPOKOJIMCTBEHHOTO JIECay,
«JKocHcTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIC TPYIIBI OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemiectB B 3Kocucteme», «llemu nuraHus (macTOWINHAS, JACTPUTHAS),
«DKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MupaMuia OnomMaccel», « IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunast cykumeccus», «BoccraHoBieHHE
Jeca Tocie moXxapay, «IKochcTeMa 03epa», «ArporueHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporerosey, «lIpumepsl ypOoskocucTem».

OGopynoBanue: repbapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHUIl U 3BEpei,
repOapu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IMpakTuuyeckas padora «/3ydeHne u onrcanne ypooIKOCUCTEMBD».

JlabopaTopHas padora «/3ydyeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCeKypeust «IKCKypcHs B TUIIMYHBIA OMOTeoleHo3 (B TyOpaBy, Oepe3HsK, €lIbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeusi «IDKCKYPCHS B arpodKOCHCTEMY (Ha TI0JIE WITH B TEIUTMYHOE XO3SHCTBO)Y.

Tema 10. Buocdepa — riodaabHas IKocHcTEMA

buocdepa — obmemnanerapras obosouka 3emiid, TZIe CYHIECTBYET WJIM CYIIECTBOBAJa
KW3HB. PazBuTHe npencrapienuii o onocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocgepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo OMochepsl U €ro GyHKIHH.

3aKoHOMEPHOCTH CcyriecTBOBaHUs Onocdepsl. OcobeHHocTn 6uochepsl Kak riaodambHOMN
sKkocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB H
OMOTEOXMMHUYECKHUE ITUKIIBI (YTIIepoia, a30Ta). PUTMUYHOCTH siBieHUH B Onocdepe.

3oHanbHOCTH OMocdepsl. [TonsTHe 0 6uoMe. OCHOBHBIE OMOMBI CYIIW: TYHJIpPA, XBOWHBIE
Jieca, CMeIllaHHbIe U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBA. Kitumar, pacTUTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS OJKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIMala U
OorocdepHbIX QYHKITUH.

JdemoncTpanmnu

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

Tabmuupl u cxemsl: «I'eochepsr 3emmmny, «KpyroBopor a3ora B nmpupoae», «Kpyrosopot
yriaepojaa B mpupoae», «KpyroBopot kuciaopoaa B npupoae», «KpyroBopot BoAbl B IPUPOJIEY,
«OcHoBHBIE OMOMBI cymmu», «Kinumarnyeckue mosica 3emmm», «Tynapa», «Taiiray,
«Cwmemannpiii  nec», «lllupoxonuctBenusiii necy», «Cremb», «CaBanHay, «llycThiHsY,
«Tporueckuit mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIJICKIIUU KUBOTHBIX.

Tema 11. YesioBek U OKpY:Ka0OIIAs cpeaa

DKOJIOTHYECKHE KpU3HCHl W WX NpUYUHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arps3HeHue BO3AyIMIHOHM cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3meHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE HA PACTUTENBHBIA M KHUBOTHBIM Mup. OxpanHa
PaCTUTENHHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIIUIIBI OXpaHbl Mpupoabl. KpacHeie KHUTH.
Oco60 oxpansiemble npupoanbie Teppuropun (OOIIT). boraHnueckue caabl U 300J0THUECKUE
TIapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO Pa3BUTHUs YEIIOBEYECTBA M MPUPOJBL. ParmonansHOe
MPUPOJIOTIONIB30BAHUE M COXpaHEHHE OMOJIOTMYECKOTO pa3zHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHYECKHX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHe METOMOB MOHHTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEGHHBIX IPOIIECCOB.
Cucmemuvie uccnedosanus nepexooa K pecypcocoepezaroujeii. U KOHKYPEHMOCHOCOOHOU
9Hepeemuke. Buonoeuueckoe pasnoobpasue u 6uopecypcwi. Hayuonanvnvie ungopmayuonmvie
cucmemvl, obecneuusaiowjue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHo8bl IKOpeaburumayuu IKOCUCmeMm U cnocoooé b6opboObl ¢ OLUONOBPENCOECHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuupl u  cxeMbl: «3arpsizHeHHE aTMocgepbl», «3arps3HeHue TUapocdeps,
«3arpsizHeHne  mouBb», «llapHukoBblii  3ddexkT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOPUINY, «MOIeNn yIpaBIsieMOTO MUPaY.

O6GopynoBanue: (Qororpaduu OXpaHsSEMbIX pPACTeHWH U KHUBOTHBIX KpacHoil KkHUTH
Poccniickoit ®denepanuu, KpacHoil KHUTH permoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K peE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO OMOJIOTHH BBIJICICHBI
CIIEAYIOIINE  COCTABJSIOIIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHICKON  TpaKIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIFHOCTH M CaMOOIIPENENICHUIO,
Hanuuue momugayuu K OOyYEHHIO OWOIJIOTHH, YeleHanpasienHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuUCymuMu CHUCTEMC
OnoIoTHYEeCKOTO  00pa30BaHUs, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKOH  KyJIbTYpHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHHA MPOTrPpaMMBEI 110 onoIornu JOCTUTAKOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHHUTATEIHHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAWUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKHUMU U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IMPUHATBIMU B
oOmiecTBe MpaBWIaMA W HOPMaMH IIOBEIEHHS] M CIIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPAa3BHUTHS, Pa3BUTUA BHYTpeHHeI\/’I MO3nuM JIMYHOCTH, MaTPHUOTU3MA U
YBaXEHMsI K 3aKOHY M MPABONOPSAIKY, YENOBEKY TPyAa M CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaXeHHs, OEpeKHOr0  OTHOWIIEHHS K  KYJIbTYPHOMY  HACIHCAUI0 M TPaTUIUSIM
MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpeamMera «bHoIorus» MOIKHBI OTpa)xaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloNmUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUd, TO3UTUBHBIX BHYTPEHHHUX
yOXKIEHUI, COOTBETCTBYIOUIMX TPAJAULHUOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYydYarollerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPS KA,

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JAEATEIHHOCTHU MPHU CO3/IaHUU YUE€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIHUIO MO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YYUThIBAaTh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH YOSKICHUSMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLIMATIBLHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIIPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3334, YBAKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTb K TyMaHUTAPHON M BOJIOHTEPCKOU JEATEIBHOCTH;



2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaskJaHCKOUN MICHTUYHOCTH, MATPUOTU3MA, YBAKCHHS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PoauHON, ropaoctu 3a CBOWM Kpail, CBOXO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HAcleAUI0 M MaMSITHUKaM IPUPOJBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJCHHE M DPa3BHTHE
OMO0JIOTHH, TOHUMAaHUS 3HaUYeHHsI OMOJIOTHH B IO3HAHUH 3aKOHOB TPUPOBI, B )KU3HU YEIOBEKA
COBPEMEHHOT0 00111eCTBA;

uaenHas yoe:xx IEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHMUE TYXOBHBIX LIECHHOCTENW POCCUMCKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JINYHOTO BKJIaJ[a B IOCTPOCHHUE YCTONUMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIMTEISIM, CO3JaHHUIO CEMbHM HAa OCHOBE
OCO3HAHHOTO NMPHUHSTHSA LIEHHOCTEH CeMEWHOM XKM3HU B COOTBETCTBUHU C TPaJAWLUSMU HapOJOB
Poccum;

4) 3CTeTHYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE IMOLMOHAILHOTO BO3/ICHCTBUS )KUBOU MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJIEHUE MPOSBISATH
KayecTBa TBOPYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BoCHHTAHUS, (OPMHUPOBAHUSI  KYJLTYPbl  310POBbSI U
AMOLMOHAJIBHOT0 (JIarONoJIy4us:

MMOHMMAaHKE U pealu3alus 3I0pOBOro u 6e30macHoro oOpasa KU3HH (30pOBOE MUTAHUE,
coOrofieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHSATHI W OTHAbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAMBUAYAIbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHUS AIKOTOJI,
HApPKOTHUKOB, KypeHus);

6) TPy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/y, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPYIOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEITbHOCTH TEXHOJOTUYECKOHN U COIIMAIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIMMPOBATh, IUIAHUPOBATH U  CAMOCTOSATEIBHO  BBITIOJNHATH  TaKyHO
NESTEIbHOCTD;

WHTEpEC K Pa3jHuHbIM cdepaM MpoPecCHOHATHHON NEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peanr30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) IKOJIOTHYECKOr0 BOCIIHTAHMS



AKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIICHHE K MPUPOJC KaK UICTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS AKOJOTHYECKON KYJIbTYpPhl: MPUOOpPETEHUE OMBITA IJIAHUPOBAHUS
MOCTYIIKOB U OLICHKU WX BO3MOXKHBIX MOCIIEJCTBUM ISl OKPY>KAIOLIEH CpeJibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH HMCIIOJIB30BaTh MPUOOPETAEMBbIC PU H3YUCHUH OMOJIOTHH 3HAHUS U YMCHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BAHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B TPUPOJE, HAMPABICHHBIX Ha COXPAHEHHE PABHOBECHSI B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

AKTUBHOE HETIPUSTUE JCUCTBUI, MPUHOCIIINX BpPEI OKpPYXKAlOIIeH MNPUPOJTHON Cpere,
yMEHHE MPOTHO3UPOBATH HEOJATOMPUSITHBIE YKOJOTUUECKHUE TIOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAIATh UX;

HaJU4Yhe PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHMYECKOM KYJIbTYphI, OTBITA
NESITETPHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHOM, KOMMYHHKATHBHOM W COLMAIBHON TMpaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JAESTENbHOCTH SKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayku ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIbTYD,
CIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3LIKOBOM M YMTATEIbCKOM KYJIBTYPHI KaK CPEACTBA B3aUMOJICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE crherupuKn OUOJIOTHM KaK HayKd, OCO3HaHUA €€ poiu B (HOpMUPOBaAHUH
PaIMOHAIBLHOTO HAYYHOT'O MBIIICHHS], CO3/IaHUU LIEIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroIeM
MHpEe KaK O €IWHCTBE TMPUPOIbl, 4YeloBeKa M oOIiecTBa, B MO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTHM Ul COBPEMEHHOM LMBUIIM3AIMU: OOecTeueHus
HOBOT'O YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHUM, CHOCOOHBIX
pelarh pecypcHble mpooOieMbl pa3BUTHS YEJIOBEUYECTBA, MOKUCKA IyTeH BBIXOJAa U3 INI00ATbHBIX
AKOJIOTMUYECKUX IpoOsieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIUOHAILHOMY
MCIOJI30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyY€HUU OMOJOTMYECKHX 3HAHMM B LENSIX MOBBIIIECHUS 00LIeit
KYJIbTYPbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKUHOHAIBHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEMOil IPU U3yUYEHUU OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHHUS, HUCIOJB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh TMOJydaeMble 3HAHUS JJs aHalu3a U OOBSCHEHUS SIBICHUN
OKPY)KAIOIIEr0 MHUPa U MPOUCXOIAIIMX B HEM H3MEHEHHMH, YMEHHE JAelaTh 00OCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAyYHbIX (DAKTOB M HUMEIOMIMXCS JAaHHBIX C IENbI0 MOJY4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS [UIS PEHICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIONYYCHHIO HOBBIX 3HaHUW MO OWOJIOTUM B COOTBETCTBUU C KHU3HEHHBIMU
NOTPEOHOCTSAMH.



METAIIPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHS y4eOHOTo mpeameTa «bHoyoTwsy BKIIOYAIOT:
3HaYUMBIC UISI  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIONIMXCS  MEXIUCIUILINHAPHBIC
(MeXIIpeIMETHBIC) 00IIEHAYTHBIE TTOHSTHS, OTPAXKAIONINE IIEJIOCTHOCTh HAYYHON KapTUHBI MHpA
U crienu(HUKy METOJIOB TIO3HAHMSI, MCIIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, MPOIIECC, CUCTeMa, HAyYHBIH (DaKT, TPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, WUCCIICIOBaHUE, HAONIO/ICHUE, M3MEPCHHE, IKCIEPUMEHT U JpPYrue); YHUBEPCAIbHBIC
ydeOHbIe JIEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PEryISATUBHBIC), 00CCIICUNBAIONINE
dbopmupoBanre (PyHKIIMOHATEHONW TPAMOTHOCTU U COIMAIBHOM KOMIIETEHIIMU OOYy4arolIuXCs;
CIIOCOOHOCTh 00yJarOIINXCSI UCIIOJIH30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHWUS W YHUBEPCAIbHBIC YYEeOHBIC JICHCTBUS B IIO3HABATEIBHOH U
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUs Y
obOyuvarorerocss OyayT chopMuUpOBaHBI MMO3HABATENbHBIE YHHUBEpPCAJIbHbIE Y4eOHBIE NEHWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4YeOHBIC JCHCTBHS, PpETYISITUBHBIC YHHUBEpCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OO0IIero oOpa3oBaHMS
JOJIKHBI OTPaXKATh:

OBiajeHHe YHUBEPCAJIbHBIMHA Y4eOHBIMHU NMO3HABATEIbLHBIMU I€HCTBUAMU:

1) 6a3oBble JJOrHYeCKHe AeHCTBHUS:

CaMOCTOSITENIBHO (pOpMYNIHpOBaTh U aKTyaJU3WpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUNA NPUEMBI JIOTMUYECKOTO MBIIUICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHHS, KiaccuuUKauu, OoO0O0OIIEeHUs), PaCKpPhIBaTh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBA3H C IPYTUMU MOHITHIMH);

OTpEeNeNATh LEIN JAeATeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPHUH HX JOCTHXKCHMS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTUYECKHE MOHATHS JUIsi OObSACHEHUS (DAaKTOB U SBIICHUH >KHUBOI
MIPUPO/IBL;

CTpPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, JEAyKTUBHBIC, [0 aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTH UM MPOTHUBOPEUHUsl B PacCMATPUBAEMBIX SIBICHUAX, (DOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPENICTBA AJSl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B U3Yy4aeMBIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PeLICHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOIeM.

2) 6a30BbI€e HCCJIEA0BATEIbCKHUE 1€l CTBUS:



BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIIBCKON M MPOCKTHON NIESATEIBHOCTH, HABBIKAMU
paspernieHus mpooseM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB
pEIICHUS MPAKTUICCKHX 3a71a9, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCI0JIb30BAaTh PA3IUYHbIC BUIBl JEATCIHHOCTH IO IOJYYEHUIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, MPEOOPA30OBAHUI0 M MPUMEHEHHUIO B YYCOHBIX CHUTYAlHMsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 33Jjaud B OOPa30BATEIBHOW ICSITEILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYaIM3UPOBATh 3aJady, BBIIBUTATH
TUNOTE3y €€ pelICHHs, HAaXOJIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHU,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3MPOBATh TIOMYYCHHBICE B XOJIe pEHICHHs 3aJadd  Pe3yiIbTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABIICHHBIN IMOUCK TEPEeHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oOiacTu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC MOJXOABI M PEIICHHs, CTaBHTh
poOJIEMBI M 3a/1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX MCTOYHWUKAX MHPOpManuu (TEKCTe y4eOHOro mocoows,
HAYYHO-TIONMYJISIPHOM JTUTEpaType, OMOJIOTUIECKUX CIOBAPSIX W CHPaBOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B HHTepHeTe), aHaIM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BUIOB U (Gopm
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3aNMpoChl W TPUMEHSTH Pa3JIMYHbIE METOIbI MpPHU TOUCKE U OTOOpE
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT KCIOJIE30BaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KayeCTBE CPEIACTBA NpU paboTe ¢ OUOJIOTHYECKOM
uHpOpMaIMEH: TPUMEHATh XUMHUYECKUE, (PU3NUYECKUE U MATEMaTHYECKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M IMPEOOpPA30BBIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQZIETh HAaBBIKAMU pPACMO3HABAHUA U 3alUThl WHGOpMaluu, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€iiCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3ajaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIONHEHUS TMpeiaraeMoil 3agaud, YYWUTHIBAaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, MOHWMAaTh 3HAYCHHUE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(IIMKTHBIX CHUTYallUi, YMETh CMATYaTh KOH(MIMKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOACHCTBUS, MOHUMATh HAMEPEHUs
JPYruX JIO/ACH, IPOSBISATh YBAKHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeJIbHOCTD:

[IOHMMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
peleHny OMoJoruYeckor npoodaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBbIX
(¢hopM B3aUMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsITeNbHOCTH, OpPraHU30BBIBATH W KOOPAMHHUPOBATH
JNEUCTBUA MO €€ JIOCTMKEHMIO: COCTaBIISITh IUIAH JEWCTBUHM, PACOPENENATh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa U Ka)JOr0 YYacTHHKA KOMaHbl B OOLIUN pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJEU C MO3UIMHU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE TIOBEIECHUE B DPA3NIMYHBIX CUTYalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HNHUIIMATUBHBIM.

OBy1ajeHne YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH ACHCTBUSIMH:

1) camoopraHu3anusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUSA [UId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
KU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHWM 1IeJIEBble U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSX M IMOCTYIKAaX IO OTHOLICHUIO K XXMBOW NPUPOJIE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBbIE 3aJauyl B 00pa3oBaTEIbHON JEATEIBHOCTH MU
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTAaBIIATh IJIaH pelIeHUs IpoOieMbl ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIupATh paMKU Y4eOHOTO IIpeMEeTa Ha OCHOBE JIMUHBIX NPEAIOYTCHUH;

Jies1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM 3pYAULIMHU B pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIaJIETh HAaBBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIA
Y MBICTMTEJIBHBIX MPOLIECCOB, MX PE3YIHTaTOB M OCHOBAHMIA, NCIOJIB30BATH MPUEMBI pedieKCuu
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U APIYMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
3) npuHsiTHE Ce0s1 U IPYTUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJIOCTAaTKU U JOCTOUHCTBA;
IIPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUHU JPYTOr0 YEJOBEKA.
HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynapTaThl OCBOEHHUS COJEp)KaHusl ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHPOBAHBI Ha obecrieueHrne npopuiibHOTO 00yueHus 00ydaronInXxcs
Oouonoruy. OHM BKIIOYAIOT: crenupuyeckue s OWOJNOrMM HaydHble 3HAHMS, YMEHHUS U
CrocoObl JIEHCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd W MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESTETHPHOCTH IO TIOJYYEHUIO HOBBIX 3HAHWUW M WX MPUMEHEHHIO B Pa3JIMYHBIX Y4EOHBIX, a
TaKKe B peajbHBIX )KU3HCHHBIX CUTyalusax. [IpemMeTHbie pe3ynbTaThl MPEJACTABICHBI 110 TOAaM
U3Yy4EHUsI.

[IpenmetHbie pe3ynbTaThl OCBOCHHS ydeOHoro mpenmera «buonorms» B 10 kaacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MecTe U POJiM OUOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPHUPOJBI U
pelIeHny MpoosieM parMoHaIbHOTO MPUPOAOIOIB30BaHNUSA, O BKIIAJIE POCCUNUCKUX U 3apyOexKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMOM OHMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOTOJArarollue
OMOJIOTMYECKHEe TEPMHUHBI U TOHATUA (PKU3Hb, KJETKa, OpPraHu3M, MeTaboJIM3M, TOMEOoCTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHUE),
ouosornueckre Teopun (kimerouydas Tteopus 1. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpoMOCOMHasi Teopus HacieacTBeHHocTn T. Moprana), yaenust (H. V. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKJEHUS KyJIbTYpHBIX PACTEHUH), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUICIUICHUs, YUCTOTHI TaMET, HE3aBUCUMOI0 HacienoBanus I'. Menaens,
TOMOJIOTHUECKUX PSAOB B HacieICTBeHHOM u3MeHunmBoctu H. . BaBuioBa), mpuUHIUIIBI
(KOMIUIEMEHTapHOCTH);

BIIaJICHHE OCHOBHBIMU METOJIaMU HAyYHOTO TO3HAHUS, UCIOJB3YEeMbIX B OMOJIOTUYECKUX
UCCIIEIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HA0II0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapuoT,
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uHucje OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPIraHOB PacCTEHUH, JKUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, IPOTEKAIOIIUX B OpPraHW3Max pacTeHHUM, >KUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTabon3M), IpeBpalleHns SHEepruH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOr0 TUIOB MUTAHHS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, 3MOpUoreHesa, NOCTIMOPHUOHATIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHIUBUAYAIIBHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS T'€HOB, Te€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATH B3aWMOCBSI3M MEXJy OpPraHOMJAMH KICTKH U HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIUSAMHU, MEXKITY OpPraHaMu U CUCTEMaMU OPraHOB Yy
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIY CHUCTEMaMU OpPraHOB U UX
GyHKIUSAME, MEXAY dTanaMyd OOMEHa BEIIECTB, dTallaMd KJIETOYHOTO LUKIA W JKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOPHUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢dbeHoTunom u (pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE peuiaTb OWOJIOTMYECKHE 3a/lauM, BBIABIATH MPUUYUHHO-CIIEACTBEHHbBIE CBS3H
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH MPOLECCAMU M SBJICHUSIMH, J€JIaThb BBIBOJABI U
MIPOrHO3bl HA OCHOBAHMUHM MOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHE BBINOIHATH JIA0OpaTOPHBIE U MpPaKTUUYECKHE padOThl, COONIOATh MpaBHIa MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, IPOBEPSATh HX OSKCIEPUMEHTAIBHBIMH CpEACTBAMH,
bopMynupys Ledb UCCIeI0BaHNs, aHAIM3UPOBATh MOJIyYE€HHbIE pe3yJbTaThl U JeN1aTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4e€OHO-UCCIIENIOBATEIbCKOM paboTe Mo OMOJIOTHH, DKOJIOTHH U
MEJUIIMHE, TPOBOAMMOI Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U MyOIWYHO MPEICTaBIAThH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOHPEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHYECKHWE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM UM MEAULUHBI (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIpPaBIEHHOE
W3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBINA BHIOOP OyayIIei mpodheccnoHaaIbHOM AeITEIbHOCTH B
o0nacTi GMOJIOTUH, METULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIICKOTO X035 CTBA, MUILEBOM
IIPOMBIIUICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HMHTEpEC, HANpPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccur H TPOJOJDKEHHE OHOJOrMYecKOoro oOpa3oBaHUS B
OpraHu3alUsaX CPeAHEro NpoQpecCUOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

IIpenmertHble pe3ynabTaThl OCBOCHMsI yueOHoro mnpeamera «buonorus» B 11 knacce
JOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE M PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHbI MHpa, B IIO3HAHUHM 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEeM YeIOBEeYecTBa, a TaKKe B PEIIEHUH BOIPOCOB
palMOHAIBHOIO MPUPOAONOIb30BaHUSA, M B (OPMHUPOBAHUM LIEHHOCTHOIO OTHOLIEHUS K
IpUpojie, OOLIECTBY, YEIOBEKY, O BKJIAJE€ POCCUHCKMX U 3apyOekHBIX Y4EHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET OINpENesICHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAralolMX OHOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouosornueckue Teopuu (dBotonoHHass Teopus Y. [lapBuHa,
CHUHTETHUYecKasi Teopus 3Bosouuu), ydeHus (A. H. CeBeproBa — 0 MyTsSX M HampaBICHUIX
sBosroruy, B.M. BepHasickoro — o Ouocdepe), 3akoHbl (reHetnyeckoro paBHosecus Jx. Xapau
u B. BaiiaOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma HO. JIuGuxa,
HKOJIOTUYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAaMU HAy4yHOIO IIO3HAHMS, MCIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIIEOBAHUAX IKHUBBIX OOBEKTOB U JKOCHUCTEM (ONHMCaHUE, H3MEpEHHE,



HaOII0/IEHUE, YKCIIEPUMEHT), CIIOCO0aMU BBISBIICHUS M OIICHKU AHTPOIIOTCHHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIJCIATH CYIICCTBCHHBIC MPHU3HAKU: BUIOB, OHOTEOIICHO30B, 3KOCHUCTEM H
Oouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYLIETO U Ppa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa,
ATIOTIATPUIECKOTO ¥ CUMIIATPUICCKOTO BU000PA30BaHUS, BIUSHUS IBIKYIINX CHJI 3BOJIIOIUN
Ha TeHO(OH]I MOMYJISAIUHN, MPUCTIOCOOIECHHOCTH OPraHU3MOB K Cpelie OOMTaHWsS, YepeIOBaHUS
HaIPaBJICHU 3BOJIIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMCHHE YyCTAaHABJIMBATh B3aUMOCBS3M MEXKIY MPOIECCAMU 3BOJIOLUH, JIBUKYIIHMH
CWJIaMH aHTPOIOTEHEe3a, KOMIOHCHTAMHU PA3JIMYHBIX 3KOCHUCTEM M TIPUCIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBJISATH OTIIMIUTEIHHBIC TIPU3HAKH KUBBIX CHCTEM, MPUCTIOCOOICHHOCTH BHJIOB
K cpelne oOWTaHUs, aOMOTUYECKUX W OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHW3MOB B COOOIIECTBaX, aHTPOIIOTCHHBIX U3MEHEHUI B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIT0JIb30BaTh COOTBETCTBYIONINE apTyMEHTBI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIUKY JUIS JIOKa3aTelbCTBA POJCTBA OPTaHW3MOB PA3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMOCBSI3U OPTaHU3MOB M CPEIbl OOMTAHMS, €IUHCTBA YEIIOBEYCCKHX pac, HEOOXOIMMOCTH
COXPaHEHUs MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIIOBHS COCYIIECTBOBAHHUS MPHUPOIBI H
9eJI0BEYECTBA;

YMEHHE peliaTh OHOJOTHYSCKHAE 3a/Iad¥, BBISBIATH NMPUYHHHO-CIICJICTBCHHBIC CBSI3U
MEXIy HCCIICTyeMbIMU OHOJIOTHYECKUMHU TIPOIECCAMH M SBJICHUSMH, JeJaTh BBIBOJIBI U
MTPOTHO3BI HA OCHOBAHUH ITOJIYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH JIADOpaTOpHbIE U MpakTHUecKue paboThl, COOMIONATh MpaBUia MpHU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIJBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIHEPUMEHTAJbHBIMU CpPEICTBaMH,
bopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U J€N1aTh BBIBO/IBL,

YMEHHE Yy4acTBOBAaTh B Y4YCOHO-HCCIICIOBATEIHCKON pabOTe MO OWOJIOTHH, SKOJOTHU H
MEIUIIMHE, TPOBOAMMOI Ha 0a3e IIKOJbHBIX HAYYHBIX OOLIECTB, W MYyOJUYHO MPEICTABIATH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OLECHHBATh THUIOTE3bl U TEOPUM O TMPOUCXONKICHUM KU3HHU, YeJIOBeKa H
YeJI0BEYECKUX pac, O MNPUYMHAX, MOCIEACTBUSIX U crnocobax MpedoTBpaIleHUs TII00anbHbBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BHIOODP OynyIei npogeccuoHanbHON AEITETbHOCTH B
obmactu  OWOJIOTMH, DKOJIOTUH, MNPUPOJOTOIB30BAHUS, MEIULHUHBI, OHOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SICTBa, MHUIIEBOW MPOMBINIJICHHOCTH, YTIyOIsTh
MO3HABATEIbHBI WHTEPEC, HaIpPaBJIICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccud U MPOJOJDKEHUE OHOJIOTUYECKOTO0 00pa3oBaHUS B OPraHU3alUAX CPEAHETrO
podecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo 4acoB DJIeKTPOHHbIE Yuer paboueii
Ne HaunmeHoBaHMe pa3iesioB U (uudpossie) NPOrpamMMsbl
n/m | TeM MPOrpamMMmbl Bcero Kontpoabneie Tpakriyeckue o0pa3oBare/ibHbIE pocnutanus (PIIB),
padoThI padoTbI
pecypcsbl KO/l M3 MOIYJIfl
nporpammsbl 3.4.
G [OK 1,2,3,42,52,53,
ioJroTera 5.6,5.13, 5.15, 6.1, 6.2,
1 brozoris kax Hayka 1 hitps:f/uchi.ruf 5.1,5.2, 5.3, 5.11, 5.12,
5.15,5.16
1,2,3,42,52,53,
5 JKuBrIle cucTeMBI 1 UX 5 13316;17/32?]7?[501{ 5.6,5.13, 5.15, 6.1, 6.2,
H3ydeHUE I 5.1,5.2,5.3,5.11,5.12,
5.15,5.16
bu6mmoreka [JOK 1,23,425253
5.6,5.13, 5.15, 6.1, 6.2,
3 BuoJiorus KIeTku 2 0.5 http://resh.edu.ru 5152 53 511 512
5.15,5.16
1,23,42,52,5.3,
4 XuMuUUecKasi opraHu3aius 10 1 Eg6§232?11:?501< 5.6,5.13, 5.15, 6.1, 6.2,
KJIETKH I 5.1,5.2,5.3,5.11, 5.12,
5.15,5.16
1,23,42,52,53,
5 Crpoenuie U QyHKIIUH KICTKH 8 2 bubmorexa [IOK 56,5.13,5.15,6.1, 62,
http://resh.edu.ru 5.1,5.2,5.3,5.11, 5.12,
5.15,5.16
5 OOGMeEH BellecTB U 9 1 Bubnuorexa [IOK 1,2,3,42,52,53,
HpeBpalICHHUE SHEPTUH B http://resh.edu.ru 5.6,5.13, 5.15, 6.1, 6.2,



https://uchi.ru/
https://uchi.ru/
http://resh.edu.ru/
https://uchi.ru/
http://resh.edu.ru/
http://resh.edu.ru/

KIJICTKEC

5.1,5.2,5.3,5.11, 5.12,
5.15,5.16

1,2,3,42,52,53,

7 Hacnencreennas nadopmanus 9 05 Bu6morexa LIOK 5.6,5.13, 5.15, 6.1, 6.2,
U peanu3aiys eé B KIETKe ' https://uchi.ru/ 5.1,5.2,5.3,5.11, 5.12,
5.15, 5.16
G [IOK 1,2 3,42,5,2, 5.3,
§ ioJroTexa 5.6,5.13, 5.15, 6.1, 6.2,
8 JKM3HEHHBIN LUK KJIETKA 6 1 https://uchi.ru/ 5.1 52 53 511 512
5.15, 5.16
1,2 3,42,5,2, 5.3,
9 CrpoeHue v PyHKITUN 17 15 EESJ;/?Z:}?I;ZHEK 5.6,5.13, 5.15, 6.1, 6.2,
OpraHu3MOB 5.1,5.2,5.3,5.11, 5.12,
5.15,5.16
1,23,42,52,53,
Lo | Paswmoxeme H passuTie . s ﬁgg%gzﬁl‘ezuuﬁK 5.6, 5.13, 5.15, 6.1, 6.2,
OpraHU3MOB 5.1,5.2,5.3,5.11, 5.12,
5.15,5.16
I'enernka — Hayka o bu6mmoreka [JOK L2 342,52 53
11 HACJEACTBEHHOCTH 1 2 0.5 https://uchi.ru/ 5.6,513,5.15,6.1,62,
5.1,5.2,5.3,5.11, 5.12,
HM3MEHUYHMBOCTH OPraHU3MOB 5.15. 5.16
1,23,42,52,5.3,
12 3aKOHOMEPHOCTH 10 1 ]f?tl/tlgjjﬁ(e)zﬁlé%uur(l)JK 5.6,5.13, 5.15, 6.1, 6.2,
HaCJIEACTBEHHOCTHU 5.1,5.2,5.3,5.11, 5.12,
5.15,5.16
Bub6muoreka [IOK 1,2 3,42,572,5.3,
13 3axotomepHoCTH 6 1 https://uchi.ruL/[ 5.6,5.13, 5.15, 6.1, 6.2,

MN3MCHYMBOCTHU



https://uchi.ru/
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5.1,5.2,5.3,511, 5.12,
5.15,5.16

1,2,3,42,52,53,

bu6mmoreka [JOK
5.6,5.13, 5.15, 6.1, 6.2
http://resh.edu.ru ’ ’ P
14 I'eneruka yenoBeka 3 0.5 p 5.1 52 53 511 5.12
5.15, 5.16
G [IOK 1,2,3,42,52,5.3,
noImoreka
) 5.6,5.13, 5.15, 6.1, 6.2,
ps: .
15 Cernekiys OpraHu3MoOB 4 1 https://uchi.ru/ 5.1 52 53 511 512
5.15, 5.16
Bt 1IOK 1,2,3,42,52,5.3,
noOIMoTeKa
16 Buorexnonorus u 4 http://resh.edu.ru 5.6,5.13, 5.15, 6.1, 6.2,
CUHTETHYECKAsT OMOIOTHS 5.1,5.2,5.3,5.11, 5.12,
5.15, 5.16
bu6mmoreka [JOK
17 PesepBHOe Bpems 1 httos://uchi.ru/
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11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE Yu4er padoueit
Ne HaunmeHoBaHMe pa3iesioB U (uudpossbie) NPOrpaMmbl
/1 | TeM NPOrpamMmbl Bcero Kontpoabusie | Ipaxtuieckue o0pa3oBaTe/ibHbIE pocniutanus (PIIB),
padoThI padoTbI
pecypchbl KO/l U3 MOTYJIsl
nporpammsl 3.4.
3aposKIeHNE U Pa3BUTHE Bu6nnorexa [JOK 1,2,3,42,52,53 56,
1 SBOJIIOIMOHHBIX 4 https://uchi.ru/ 513,5.15,6.1,6.2,5.1,
. 5.2,5.3,5.11,5.12,
MIPEACTABJICHUI B OMOJIOTHH 5.15, 5.16
1,2,3,42,5,2,5.3, 5.6,
9 MukposBoroIus u e€ 1 5 Bu6morexa LIOK 5.13,5.15,6.1,6.2, 5.1,
pe3yIbTaThl https://uchi.ru/ 5.2,5.3,5.11, 5.12,
5.15,5.16
1,2,3,42,52,5.3, 5.6,
. MakposBoIToLs 1 ¢ . ﬁgg%gzﬁl‘ezuuﬁK 5.13, 5.15, 6.1, 6.2, 5.1,
pe3YJIbTATHI 5.2,5.3,5.11, 5.12,
5.15,5.16
1,2,3,42,52, 53,56,
4 [IpoucxoxaeHue U pa3BUTHE 15 15 Bbubnuorexa [JOK 5.13,5.15, 6.1, 6.2, 5.1,
JKU3HU Ha 3emie ' http://resh.edu.ru 5.2,5.3,5.11, 5.12,
5.15,5.16
1,2,3,42,52, 53,56,
5 [IpoucxoxaeHue yenoBeka — 10 1 bubanoreka [JOK 5.13,5.15, 6.1, 6.2, 5.1,
AHTPOIIOTEHES http://resh.edu.ru 5.2,5.3,5.11, 5.12,
5.15,5.16
DKOJIOTHSI — HayKa O Bbu6mmorexa IJOK 1,2 3,42,52, 5.3,5.6,
6 B3aMMOOTHOIIIEHUSIX 3 0.5 https://uchi.ru/ 5.13,5.15, 6.1, 6.2, 5.1,

OpraHu3MoOB U

5.2,5.3,5.11, 5.12,



https://uchi.ru/
https://uchi.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
https://uchi.ru/

HaaAOPraHu3MCHHBIX CUCTEM C
OKpYKarollen cpeion

5.15,5.16

1,2,3,42,52,53, 5.6,

7 Opranusmel ¥ cpea 9 15 bubmuorexka [JOK 5.13,5.15, 6.1, 6.2, 5.1,
obuTaHusA ' http://resh.edu.ru 5.2,5.3,5.11, 5.12,
5.15,5.16
1,2 3,42,5,2, 5.3, 5.6,
g DKOJIOTHS BUIOB U 9 05 Bubmorexa [JOK 5.13,5.15, 6.1, 6.2, 5.1,
TOITYJISA LA ' http://resh.edu.ru 5.2,5.3,5.11, 5.12,
5.15,5.16
1,2 3,42,5,2, 5.3, 5.6,
9 DKOJIOTHS COOOIICCTB. 12 05 Bu6mmorexa LIOK 5.13,5.15,6.1,6.2, 5.1,
DKOIOTHUECKUE CUCTEMBI https://uchi.ru/ 5.2,5.3,5.11, 5.12,
5.15, 5.16
1,2,3,42,5,2, 5.3, 5.6,
10 buocdepa — rmobansHas 6 Bubnuorexa IJOK 5.13,5.15, 6.1, 6.2, 5.1,
JKOCHUCTEMA http://resh.edu.ru 5.2,5.3,5.11, 5.12,
5.15, 5.16
1,2,3,42,52,5.3,5.6,
1 UenoBek v OKpyKaromias 6 Bu6morexa LIOK 5.13,5.15,6.1,6.2, 5.1,
cpena https://uchi.ru/ 5.2,5.3,5.11, 5.12,
5.15, 5.16
12 PesepBHOe Bpems 8 ]r?tl/tl6gll/llaf;il|<arﬁol<
OBIIEE KOJIMYECTBO HACOB 102 75
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IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yIbTATaM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero od1Iero
o0pa3oBaHus

ChopmMupoBaHHOCTh 3HAHWK O MECTE M POJU OWOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUHT COBPEMEHHO
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHUN KU3HEHHO BAXKHBIX COLUAIBHO-ITHYECKUX, SKOHOMUUYECKHX,
9KOJIOTMYECKUX IIPOo0JIeM YelIoBEYECTBa, a TAK)KE B PELIEHUH BOIIPOCOB
palMoOHAIBLHOTO PUPOIOTIOIB30BaHMS, B (DOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YEIIOBEKY; O BKJIAJEC POCCHUHCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucreMoili 3HaHWE 00 OCHOBHBIX METOJIaX HAYIHOTO
MMO3HAHUs, WCIOJB3YeMBIX B OHOJIOTHYECKHAX HCCIICTOBAHUSIX >KUBBIX
OOBEKTOB W OJKOCHCTeM (ONMHUCAaHHWE, W3MEPEHHE, IPOBEICHUE
HAOJIFOICHHI); CIOCOOaMH BBISBJICHUS W OIICHKHM aHTPOTIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBIABUTATh THIOTE3BI, TPOBEPATh MX IKCIECPUMEHTATbLHBIMHU
cpenctBamu, GOpPMYIHpYS IIeb HCCICIOBAHUS, aHAJU3UPOBATH
MOJTYYCHHBIC PE3YNIbTATHI U JIEIAaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHUMOCTH MEXJIY HCCICIYEeMbIMH BEIUYHHAMM,
00BSICHEHHE TIOJIYUCHHBIX Pe3yJbTaTOB M ()OPMYJIMPOBAHKE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHbBIX HOHﬂTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHHne BIaACTh CHCTEMOW OMOJOTMYECKUX 3HAHHWKM, KOTOpas
BKJIFOYAET: OCHOBOITOJIATAlOIINE OHMOJIOTHYECKUE TEPMHHBI U TOHSATHUS
(>KU3HB, KJIETKA, TKaHb, OPraH, OPTaHU3M, BU/I, TOMYJISLIHS, YKOCHCTEMA,
ouoreHo3, bnocdepa; MeTaboIN3M, TOMEOCTAa3, KICTOYHBIA UMMYHHUTET,
OuocuHTe3 Oenka, OHOMOIUMEpPHI, JIUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITPOU3BEICHHUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: KkietoyHas Teopus T. IlIBanma, M.
Ilneiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHUTeTa Il
Opnux, U.1. MedyHnkoBa, XxpOMOCOMHasl TEOPUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiieBoro cxoactsa K. bapa, sBomtonnoHHast

TCOpUA 4. I[apBI/IHa, CUHTCTHUYCCKAsA TCEOpPUA DHBOJKOLIHU, TCOPHUA




anTponoreneza Y. [lapsuna; teopus Ouoreoneno3a B.H. Cykauéna;
yuenne H.W. BaBuioBa o meHTpax MHOTo0Opa3usi ¥ MPOMCXOKACHUS
KyJbTypHbIX pacrteHuid, yueHne A.H. CesepuoBa o0 myrix u
HaNpaBIICHUAX BOIOIMH, yueHue B.1. Bepraackoro — o 6uocdepe);
3aKOHBI (€IMHOOOpa3Hs MOTOMKOB IIEPBOTO TTOKOJICHUS, PACIICTUICHHS
IPU3HAKOB, HE3aBUCUMOIO HaciieoBaHUs npusHakoB I'. Mennens;
CLETUIEHHOTO HACJEI0BaHUS INPU3HAKOB U HAPYLICHUS CLEIUICHUS
resoB T. Moprana; roMOJOTHYECKHX psJOB B HACJIEICTBEHHOU
m3MenunBocty H.W. BaBuioBa; renerndeckoro paBHoBecust JIx.
Xapmu u B. BaiinGepra; 3apoapimeBoro cxoacrsa K.  bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLMIBI (YUCTOTHI TAMET, KOMIIJIEMEHTapHOCTH );

npaswia (MuHumyMma lO. JIubuxa, 3K0JIOrMYECKOM MUpaMUJIbl YKCe,
OMOMacChl U SHEPTHH);

runoTe3bl (koarepBatHo A.M. Omnapuna, mepBuuHoro OynboHa JIk.

Xonneina, mukpocdep C. Pokca, pubozuma T. Uek)

Ymenune peiiatb IMOUCKOBBIC Ouojoruyeckue 3aJa4i, BBIABJIIATH
IPUYINHHO-CICACTBCHHBIC CBs3H MCKIY HCCICAYEMBIMU
OHOJIOTNYECKUMU O6’b€KTaMI/I, mnmponeccaMm W ABJICHHUAMU, [O€JIaTb
BBIBO/JIbI Y ITPOTHO3bI HA OCHOBAHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TCHOTUIIMYCCKHUE CXCMBI CKPCIIMBAHUA OJIA Pa3HbBIX THIIOB
HaCJICAJOBAaHHU IMIPHU3HAKOB Y OPraHu3MOB, COCTABJIAAITh CXEMBI IIEPEHOCA

BCIICCTB U DHECPI'UU B OKOCUCTEMAX (HCHI/I nuTaHus, IUIICBbIC CCTI/I)

YMeHHe  yCTaHaBIWBATh  B3aMMOCBSI3M  MEXJAY CTPOCHHEM U
(GYHKIUSMHU: OpPraHOMJOB, KJICTOK pAa3HbIX TKaHEW, OpraHamMu H
CHCTEMaMH OpraHOB Y pACTCHUH, >KMBOTHBIX W YEJOBEKA, MEXIy
JTaraMu OOMEHa BEIECTB; dTallaMU KJICTOYHOTO IHKJIA U KU3HCHHBIX
IIUKJIOB OPraHU3MOB; dTallaMi SMOPUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u  ¢eHoTHIIOM, QeHOTHIIOM | (aKTopaMu Ccpeabl OOWTaHUS,
nporeccaMi  ABOJIIOIMH, JIBIKYIIMMU CHJIAMH  aQHTPOIIOTCHE3a,
KOMIIOHCHTaMHU PAa3JIMYHBIX SKOCHCTEM M MPHCIOCOOJICHUSAMU K HHUM

OpraHu3smMoB

YMeHue BbIIEHATh CyIIECTBEHHbIE TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPHOT U 3YKapHUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouochepsl; CTPOCHHMS] OPraHOB W CHCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATEIHHOCTH, MPOTEKAIOLIUX

B OpraHusMax paCTCHHﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTMYECKUX




nporeccoB: oOMmeHa BemecTB (MeTabonu3M), wuHpOpMamuu U
IpeBpaleHus] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTO U TETEPOTPOPHOTO
TUINIOB THUTaHUsA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,
ramMeroreHesa, AMOpHOTeHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHMSI, UHAWBUIyaJIbHOTO Pa3BUTHS OpraHu3ma (OHTOT€HEe3a),
B3aUMOJICVCTBHUSI TE€HOB, TETEPO3KCa; JEHUCTBUHA HCKYCCTBEHHOIO
0TOOpa, CTaOWIM3UPYIOIIETO, JIBIDKYIIETO W Pa3pbIBAIOIIETO
€CTeCTBEHHOTO O0TOOpa; aJIONAaTPUYECKOrO0 U CHMIATPUYECKOTO
BUJ000pa30BaHNUs; BIMSHUS ABWKYILIHMX CHJI 3BOJIIOLIMU HAa TeHO(OHA
NOMYJSILMK; MPUCIOCOOJEHHOCTH OPTraHW3MOB K cCpelae OoOuTaHws,
yepeJOoBaHMs HAalpaBICHUHM 53BOJIOLMHM; KPYrOBOpOTa BEIIECTB W

IMOTOKa SHEPTHUU B SKOCUCTEMAX

ChopMupoBaHHOCTh YMEHHUS BBIJENATH CYIIECTBEHHBbIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W OYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BELIECTB U MPEBPAILEHUS YHEPTUH B
KJIeTKe, (OTOCHHTE3a, IJIACTHYECKOTO W HIHEPTETUYECKOro OOMEHa,
XeMOCHHTE3a, MHUTO3a, Mel03a, OIUIOJOTBOPCHUS, pPa3BUTUSA U
pPa3MHOXKEHHSI, HHIUBUIYyATBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O0pbOBI 32 CYIIECTBOBAHNE, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHUs,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHHH B AKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOpPOTa BEUISCTB W IMPEBPAILCHHUS YHEPTHU B

ouocdepe

Ymenune HCIIOJIb30BAaTh COOTBETCTBYIOIIIHE ApPTYMCHTEI,
6I/IOJ'IOFI/ILIGCKYIO TEPMHUHOJIOTHIO W CHUMBOJIMKY JIsI OO0Ka3aTCJIbCTBa
pPoACTBa OPraHM3MOB PA3HBIX CUCTEMATUYCCKHX I'PYIII, B3aMMOCBA3HU
OpraHusMoB H CpCAbl O6I/IT8.HI/IH; CAWHCTBA YCIOBCYCCKUX pPaAC;
H606XO,Z[I/IMOCTI/I 3A0pOBOIO o6pa3a JKHU3HH, COXPAHCHUA pa3Hoo6pa3H;1
BUJOB M 3KOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHHUA IIPHUPOAbI U

YCJIOBCUYCCTBA

YMeHue KPUTUYCCKH OLCHHWBATDb I/IHCI)OpMaI_II/IIO OHOJIOTHYECKOTO
COJACPpKaHUsA;, HUHTCPIPECTUPOBATH ITUUCCKUEC ACICKTBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOHOrI/II/I;
paccMaTpruBaTh rio0aabHbBIC OKOJIOTHYCCKHUC HpO6JIeMBI
COBPEMCHHOCTH, (I)OpMI/IpOBaTL 10 OTHOIICHHUIO K HHUM CO6CTBCHHY[O

MO3UIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D I10
BNOJIOI'NN

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

bunomornsa xak HayKka. JKuBnIie cucTeMBI B UX HN3Y4YCHHUC
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CoBpemeHHasi OHWOJOTUST — KOMIUICKCHAsT Hayka. bHOJOrMYeckne HayKd W
u3ydaemble MU TpoOsiembl. DyHAaMEHTaAIbHBIC, MPUKIATHBIE U TOHCKOBBIC
HAy4YHbIE UCCJICIOBAHMS B OMOJIOTHH.

3HadyeHue OwoJoru B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptunbl mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueit. 3HauyeHue OUOJOTHUU B
MPAKTUYECKOM JEATEIHbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SUCTBE,

MIPOMBIIIIIEHHOCTH, OXPaHE IPUPOIbI

1.2

XKuBble cucTemMbl Kak NpeaMeT u3ydeHus ouosnoruu. CBONCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIIOPSIOUYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpTaHU3aIINA,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, K3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpOoBHM OpraHu3almu >KUBBIX CUCTEM: MOJEKYJISPHBIN, KIETOYHBINA, TKAaHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6uoreonieHoTHueckmii), OuocdepHsii. I[Iporecchl, MpoUCXOAAIMINE B KUBBIX
cuctemax. OCHOBHBIC MpU3HAKU XKHBOTO. JKHU3HB Kak (opma CYIIECTBOBaHHS

MaTepuun

1.3

Meroasl Oumosiormueckoil Hayku. HaOmroneHue, u3MepeHHe, HKCIIEPUMEHT,
cucremarusanus, MeraaHanu3. [loHstue o 3aBUCUMONW U  HE3aBHCHUMOU
nepemenHoil. [InanupoBanue skcriepumenta. [locTaHOBKa U MpOBEpKa TUIOTE3.
HyneBas runoresa. Ilonstue BbIOOpKHM U €€ 1ocToBepHOCTh. Paszbpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB.
[IpuuuHbl UCKaXeHUS Pe3yabTaTOB SKcIepuMeHTa. [loHATHE CTaTHCTUYECKOTro

TECTAa

Knerka xak Onosiorndeckas CHCTEMA

2.1

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €IUHUIA XKUBOTO. McTOpHs OTKpBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanu, M.
[neiinen, P. BupxoB). OCHOBHBIE MTOJOKEHUS COBPEMEHHOU KJIETOUYHON TEOPUH.
MeToab! MOJEKYISIPHON U KIETOYHON OMOJIOTUU: MUKPOCKOTIHSI, XpoMaTtorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, mddepentmansHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHUC KJICTOK

2.2

XVMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHl. Bona n

ee POJIb KakK pPACTBOPUTCIIA, PEarcHTa, y4aCThUC B CTPYKTYPHUPOBAHWU KIICTKHU,




TETUIOperyasii. MuHepalbHbIe BEUIeCTBAa KIETKH, MX OWOJIOTMYECKas pOJb.
Poib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosekynsl. [lepBuuHast cTpykTypa Oenka, MeNTUAHAs
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CsoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckne QyHKIM OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaXapuibl M IOJIUCAXAPUIBI.
O6mwmit miaH cTpoeHus U  (PU3HKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuger. TuapodubHo-THAPOGOOHBIE cBOMcTBAa. Kiaccudukamus JTUNIUIOB.
Tpurmuuepuasl, gochonunuasl, BOCKH, cTepouibl. buosornyeckue QyHKUUN
munuaoB. OO0IMe cBOWCTBA OMOJIOTHYECKUX MEMOpaH — TeKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JJHK w PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Ipunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaenue u ouonornyeckue ¢pynknun JTHK.
Bunsl PHK. ®ynkuuu PHK B knetke.

Crpoenne Monekyiasl AT®. Makpospruueckue cBs3u B MoJiekyine ATO.
buonornueckue ¢pynknuu AT®D. BoccTraHOBIEHHBIE IEPEHOCUYNKH, UX QYHKIINH B
kinetke. CekBenupoBanue JHK.

CtpykTypHas Ouoyiorusi: OMOXMMHYECKHE M OMO(PHU3NYECKHE WCCIeIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYII

2.3

Tunel  kieTok: dSykapuoTHYecKas H  Ipokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHne mpoKapuOTHYECKOW KiIeTKH. KieTouHas cTeHka OakTepuil M apXei.
Oco0OeHHOCTH CTpPOEHHUsI TeTepoTpOoPHONH U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (GyHKIMOHUPOBAHWE SyKapuOTHUecKOW kieTku. [lmazmarmdeckas
MeMmOpaHa (tutazmanemma). CTpykTypa Mmiia3MaTudeckoil MemOpaHsl. TpaHcnopt
BEIIECTB 4Yepe3 IUla3MaTUYecKyld MeMmOpaHy: mnaccuBHbIM  (muddysus,
obneruénnas auddQysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabota HaTpuii-kaaueBoro
Hacoca. DHJAOIMTO3: MUHOUKMTO3, (arouuTto3. Dk3omuro3. KietouHas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHHI, IrpUOOB.

Huromnasma. Iluto3omp. [{uTockener. JIBwkenue nurtoruiazmMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHJIOIUIa3MAaTUYEeCKas CeTh
(BIIC), anmapat ['onpmku, TU30COMBI, UX CTpOCHHE U (QYHKIUU. B3auMocBs3b
OJIHOMEMOpAHHBIX OpPraHouJ0B KieTku. CTpoeHHEe TPaHYISPHOTO PETHUKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CuHTE3 KIETOYHBIX MemOpaH. [mamkuit




(arpanynsipHBINA) SHAOIUIA3MAaTHUECKUU peTukyinyM. CekpeTopHas (yHKUIUS
annapara [osnbmku. TpaHcnopr BemecTs B KiIeTKe. Bakyoin pacTUTENBHBIX
kietok. Knerounsiid cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU/BI KJIIETKU: MUTOXOHAPUH, TUIACTUIBL.

Crpoenne u (QyHKIMH MUTOXOHIpPWUN W TulacTHI. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHIBI  (POTOCHHTE3UPYIOIIUX  JDYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannsie opranougsl kinetkun CrpoeHne W (QyHKIMH HeMeMOpaHHBIX
opraHou7ioB kieTku. PubGocombl. MukpodunameHTsl. MpllieuHble KIETKH.
Muxkpotpybouku. Kierounslii nenrp. CTpoeHue M JABMKEHHE KTYTUKOB U
pecHruek. MUKpoTpyOOUKH IUTOTUIAa3Mbl. LIeHTpHoIb.

Anpo. Ob6onouka sipa, XpOMaTHH, KapuoIUla3Mma, SAPBILKH, UX CTPOCHHE U
¢byHkun. SnepHblil 6enkoBbl MaTpukc. IIpocTpaHCTBEHHOE pACIONIOKEHHE
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Kiterounsle BrmroueHus. CpaBHHUTENBHAs XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTuTeNbHOM, KUBOTHOM, IPUOHOIN)
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AccuMUIALIAS ¥ JUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TETepOoTpO(dHBIA. YUacThe KHUCIOpOoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecrieueHne kiaeTku: mpepamenne ATD B
0O0MeHHBIX TmporeccaX. DEepMEHTATHBHBIN XapaKTep pPEeaKIUui KJIETOYHOTO
Metabonmm3ma. DepMEeHTBI, MX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUA.
KodepmenTsl. OTinuunst GepMEHTOB OT HEOPTraHMYECKUX KaTan3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBHUCUMOCTH CKOPOCTH (DepMEHTAaTHUBHBIX
peakiuii OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIll CUHTE3 OpPraHMYEeCKUX BeUIeCTB B KieTke. PotocuHTe3. Poib
xJjioporiactoB B mponecce ¢dorocuHTe3a. CBeroBas U TeMHOBas  (asbl.
[IponyktuBHOCTL oTOCHHTE3a. BnusHue pasnuyHbix (aKTOPOB Ha CKOPOCTH
(doTocunTe3a. 3HayeHune (HPOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUITUPYIOIIHE
OakTepuu, >kene300aKTepuH, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AnaspoOHble opraHusMbl. Buasl Opoxkenus. [IpoaykTsl OposkeHus Hu UX
UCTIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
atamn. [ uKoan3 — GECKUCIOPOTHOE PACIIEIIEHHUE TIIOKO3bI.

buonornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUI B
npoiieccax OMOJOTUYECKOTO OKHUCIICHUS. Huknuueckue peaKium.

OxucnurensHoe ¢ochopunupoBanue. [Ipenmymectsa aspobHOro Myt odMeHa




BEIIECTB nepe]] aHadpoOHBIM. D(H(HEKTUBHOCTH SHEPTETUIECKOTO OOMEHa

2.5

Peakuuu MmarpuuHoro cuHTe3a. IIpMHIMI KOMIIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanu3anus HacnencTBeHHON nHpopManuu. ['eHeTnaeckuii
KO, ero cpoucrBa. Tpanckpunuusa — Marpuusnblid cuHTe3 PHK. IlprHnmns:
TPAHCKPUIILUU: KOMIIJIEMEHTAPHOCTh, aHTUIAPAJIENbHOCTh, ACUMMETPUYHOCTD.
Tpancnsamus u e€ srambl. Yuactue tpancnopTaeix PHK B OGmocunTese Oenka.
VYcnoBus OmocuuTe3a Oenka. KoampoBanme amumHOKHCHIOT. Ponp pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Peryssius akTUBHOCTH I'€HOB Y
npokapuoT. ['mnotesa omepona (. XKakob, K. Mano). Perymnsnus oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksieTouHble (QOpMBI KU3HU U oOiuratHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.

Bupycupie 3a0oseBaHus 4eloBeKa, KUBOTHBIX, pacteHuit. CIIN/], COVID-19,

COMaJIbHbIC U MCIUIIMHCKHEC HpO6HeMBI

2.6

Knerounwrii mwkn, ero mnepuoabl u  perymsmusa. Watepdaza wu  MuTOS3.
Oco0OeHHOCTH TPOIECCOB, MPOTEKAIUX B HHTepdaze. [loAroToBka KIeTKH K
nenennto.  [IpecunTeTnyeckuii  (MOCTMHUTOTHYECKHI), CHHTCTHYECKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) IEPUO bl UHTEP(A3HI.

Marpuunblii cunte3 JHK — penukanusa. [lpunnuner perumkauuu  JIHK:
KOMILJIEMEHTApHOCTh,  IMOJIYyKOHCEPBATUBHBIM CHHTE3, aHTUNAPAILICIBHOCTD.
Mexann3m perunkanuu [JHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HAOOp KIETKM — KapuoTHI. JIUIUIOWTHBIA |
rariouHbll - Habopbl XxpomocoM. ['omonoruunsie xpomocomsbl. [losioBbie
XPOMOCOMBI.

Jenenue xnetku — Muto3. CTaiuu MHUTO3a M MPOUCXOJSIINE B HUX IMPOLIECCHI.
Tunsel mMuto3a. Kapuokunes u nurokuHe3. buonornueckoe 3HadeHne MHUTO3a.
Perymsmus mutotnyeckoro nukia kietku. [Iporpammupyemas kinetounas rudenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMUKaA

OpFaHI/ISM Kak OMOJIOrHuecKasi CUCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BET€TaTUBHOE) U
noyioBoe. Buasl  0ecrnonoro  pa3MHOXKEHHs: IOYKOBAHHWE, CIHOPYIISIIHS,
(parMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie kineTku, uiu ramersl. Meiios. Ctaaun meitosa.

[ToBenenue xpomocoMm B Merioze. Kpoccunrosep. buonornueckuii cMbici Meiio3a




U II0JIOBOTO ITporiecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpiieBoe passutue. I'amerorenes y »HUBOTHBIX. [lonoBBIE Keme3bl.
OOpazoBanre ¥ pa3BUTHE TMOJIOBBIX KJIETOK. CrepMaToreHe3 M OOTCHE3.
Crpoenue mnosnoBbIX KiIeTOK. OIUIOJOTBOPEHHE M SMOpPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenue. Tumbr npodnaenns. OcobeHHOCTH
JNpo0JieHUsT MIIEKONUTAIOLIUX. 3apOJIbIILIEBbIE JUCTKU (racTpyisuus). 3akiaaxa
OpPraHoB M TKaHEW W3 3apOJIbIIIEBbIX JINCTKOB. B3anmHOE BIuAHME 4YacTel
pa3BHBAIOIIEroCss 3apojiplilia  (AMOpHOHANIBHAS HWHAYKIMSA). 3aKkiajka IjIaHa
CTPOEHUS JKUBOTHOTO KaK pe3yJbTaT MEPapXUUYECKUX B3aUMOJIEHCTBUN T'€HOB.
Brnusiaue Ha SMOpHOHANIbHOE pa3BUTHE PA3TUYHBIX (PAKTOPOB OKpYXk aromien
Cpepl.

Poct u pa3zsutue xxuBoTHbIX. [locTamMOproHanbHbIN niepuo. IlpsimMoe u Henpsmoe
pazButue. PaszButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bBHOJOrMYeckoe 3Haue€HHWE MNPSIMOTO M HENPSAMOro pPa3BUTHS, HUX
pacnpocTpaHeHue B mpupojie. Tumbl pocTa >XKUBOTHBIX. DakTophl perynsauuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaauM MOCTAIMOPHUOHAIBHOTO Ppa3BUTHUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

PasmHoxkenne u pasButHe pacteHuid. [amerodputr u crmopodur. Meiio3 B
KU3HEHHOM 1K€ pacteHuil. OOpa3oBaHue cHop B TMpollecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE U Pa3BUTHUE PACTUTEIBHBIX
opranu3MoB. /[BoifHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTHUC CCMCHHU. MexaHHu3MBI PEryIianuu OHTOICHE3a y paCTeHI/Iﬁ " ) KMBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
TeHETHYCCKHE IIOHATHS M CHUMBOJIBL. ['OMOJIOTHYHBIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucCras JIMHHA, FI/I6pI/I,Z[LI, I'CHOTHII, CI)GHOTI/IH.
OCHOBHBIC MCTOABI I'CHCTUKU: I I/I6pI/II[OJ'IOI‘I/I‘ICCKI/II7[, I.IHTOJ'IOFH‘IGCKHIZ,

MOJICKYJIISIDHO -TeHETHYECKUI

3.3

Mounorubpuanoe ckpemubanue. [lepBoiil 3akoH MeHenst — 3aKOH eIuHO00pasus
rubpusioB mnepBoro mnokosieHusa. I[IpaBuno pomuHHpoBaHus. Btopoi 3akoH
Mengenss — 3akOH pacuUIeIUIeHMs Npu3HaKoB. lluTonmoruueckne OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ UoTe3a YUCTOThI TaMeT.

AHanuzupyrolee ckpemuBaHue. [IpoMexyTouyHbIl XapakTep HaciaeA0BaHUSI.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemBanue. Tpetuid 3akoH MeHAenss — 3aKOH HE3aBHCHMOTO

HacJICJOBaHUA IMPU3HAKOB. L[I/ITO.HOF NYCCKUC OCHOBBEI I[I/IFI/I6pI/II[H01" O




CKpELIMBAHMUS.
CueruienHoe HacnenoBanue npusHakoB. PabGotst T. Moprana. CueruieHHOe
HACJIEIOBAHUE TE€HOB, HAPYLICHHWE CUEIUICHHUS MEXAY TIeHaMHu. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXAaHW3M OIIPEACIICHHs I0Ja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TeTEPOraMeTHbIM MoJi. ['eHeTnueckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HaciienoBanue Npu3HAKOB, CIEIVIEHHBIX C
TIOJIOM.

I'enotun kak uemoctHas cucteMa. [lmeloTponus — MHOXKECTBEHHOE ACHCTBHE
resa. MHOXECTBEHHBIM aienn3M. BzamMoaelcTBHE HeEaIeIbHBIX TE€HOB.

Kommnemenraprocts. Onuctas. [lonumepust

3.4

BsaumoneiicTBre reHotuna u cpensl npu popmMupoBaHuu ¢peroTtumna. MI3MeHunBoCTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE MPU3HAKU. BUJIbI H3MEHUNBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass  u3MeHUYMBOCTh. Poib  cpeapl B (opMHUpOBaHUU
MoIMpHKaMOHHON n3MeHunBocT. HopMma peakunu npusHaka. BapuaimoHHsli psi
n BapuanuonHHas kpuBas (B. MHWoranncen). CpoiicTBa MOIH(PHUKAIIMOHHOMN
W3MEHYHUBOCTH.

I'enoTunnyeckas n3MeHINBOCTb. CBOMCTBA TEHOTUITNYECKON N3MEHYUBOCTH. BUbl
TE€HOTUIIMYECKOI N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatiBHAsT W3MEHUMBOCTh. MeW03 M TIOJIOBOM TPOIECC — OCHOBA
KOMOMHATUBHOHN M3MeH4YNBOCTHU. Posib KOMOMHATHUBHOM M3MEHUYMBOCTH B CO3JAHUU
IeHETUYECKOT0 Pa3HO00pasus B Ipeesax 0HOro BUA.

MyranuoHHas U3MEHYMBOCTD. Buibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLIHMPOBAaHHBIC MyTalUH. fIIEpHbIE M LUTOIIA3MaTHYECKHE
Mmyrauui. COMaTH4YeCKUE U M0JIOBbIE MyTanyy. [I[pMurHbI BOSHUKHOBEHUS MyTallUi.
Myraressl ¥ HX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallHOHHOIO
npoiiecca. 3aKOH TOMOJIOTMYECKHX PSJIOB B HacaeACTBeHHOM n3menuuBoctu (H.U.

BaBI/IJ'IOB). BHe;mepHaﬁ U3MCHYNBOCTD U HACJICACTBCHHOCTb

3.5

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HUCCIEIOBAHHUS T'€HOMa
yenoBeka. Meroapl  HM3y4eHUs TEHETHKM  4YeJIOBEKAa: IeHEaJlOrM4yecKui,
OJIM3HELIOBBIN, IUTOT' €HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKHUI,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIpeaeIeHue T'€HOTHUIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IIOMOIIBIO
[111P-anamu3a. HacnenactBeHHble  3a0ojieBaHUs  4YelloBeka. [ eHHBIE |
XPOMOCOMHBIE 0o1e3Hn YyeJoBeKa. bone3nn C HacCJICJICTBEHHOM
MPEeAPACIIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKON T€HETUKU B MPEAOTBPALIEHUN

U JICYCHHH I'eHETUYCCKUX 3a00JIeBaHMi yeaoBeka. CTBOJIOBBIC KICTKH




3.6

JloMmecTukauys 1 cesiekuus. 3apoKAeHUE CENeKIUU U jomecTukauuu. Yuenue H.1.
BaBwmiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KYJIbTYPHBIX PAacTEHUH.
Ponb cenexuuu B cO3jaHUU COPTOB PACTEHUN U MOPOJI KUBOTHBIX. COpT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HacleICTBEeHHOUW m3MmeHunBoctu H.U.
BasuoBa, ero 3naueHue AJis CENEKIMOHHON PabOTHI.

Metoapl  ceneKuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VH]IUBUy AJIbHBII. Jrarmsl KOMOMHAIIMOHHON CCJICKIINH. Ucnriranue
IpOU3BOJUTENIEH MO HOTOMCTBY. OTOOp IO TEHOTHUIy C IOMOUIBIO OLEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHITY ¢ IoMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO CEIeKIIMOHHOM paboThl. PagnaimoHHbIi 1
XUMUYECKUA MyTareHe3 Kak MCTOYHMK MYyTaluil y KYJIbTYpHBIX (opMm
Opranu3moB. lcnonb30BaHWE TEHOMHOIO pPEJAKTUPOBAaHHS W METOAOB
pexomOuHanTHEIX JIHK 1715 mosmydeHust iCXoiHOTO MaTepuana Juis CeleKIUu.
[Tonyyenue nmonumuionoB. BHyTpuBHaoBas rubpuanzanus. bianzkopoacTBeHHOE
CKpelIuBaHue, Win UHOpuauHT. HepoacTBEHHOE CKpelIuBaHnue, Wi ayTOPUINHT.
I'eTeposuc u ero npuunnsl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHnas
rubpuam3ams. [Ipeomonenue Oecrioauss MEXBUIOBBIX THOPUAOB. JloCTHKEeHHUS

CEJICKIIMY PACTEHUI U )KUBOTHBIX

3.7

OObeKThI, UCTOJIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPIraHMU3Mbl, HUX XapaKTepUCTHKA. TpagullMOHHAas OHUOTEXHOJIOTHUSA:
xjieboneyeHne,  MOJy4Y€HHE  KHCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJENHE.
Mukpo6uonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX TEXHOJOTHA.
[IpousBoncTtBo  Oenka, AaMHHOKUCIOT W BHUTaMHHOB.  VIcKyccTBeHHOE
OIUI0I0TBOpeHUE. PeKOHCTpyKIUs SHLEKIECTOK U KIOHMPOBAHHE IKUBOTHBIX.
MeTo1 TpaHCIUIaHTALUKU SiAep KIETOK.

XpoMocoMHass M TeHHas UWHXeHepusi. VICKycCTBEHHBI CHHTE3 TeHa U
KoHCTpyupoBanue pexkoMOuHaHTHRIX JIHK. JlocTmkeHUs W TEpCIEKTHUBBI
XpOMOCOMHOM ¥ TeHHOW WHXeHepuu. MeauuuHckue OHUOTEXHOJOTHH.

Hcnonbp30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/IC OPraHu4cCKoro Mmupa
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buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpeMeHHaH CHUCTCMa
OpraHnu4eCcKoro mmupa. HpI/IHI_II/IHBI I(J'IaCCI/I(I)I/IKaI_II/II/I OpPraHu3MoB. OcHOBHbBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHBIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJJHOKJICTOYHBIC BOJOPOCIH, APYIrUC
ITPOTHUCTHI. Kononuaneabie OpraHU3MBlI. I[BI/I)KGHI/IG OJJHOKJICTOYHBIX OPraHU3MOB:
aMéGOI/I,Z[HOC, JKTYTUKOBOC, PCCHUYHOC. 3aH_[I/ITa Y OJHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3aumMoCBs3b 4acTeil MHOTOKJIETOYHOTO OpPraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBl OPraHOB MHOTOKJIETOYHOIrO opraHuszma. OpraHuszm
Kak enumHoe wnenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3oBaTellbHAsl, TIOKPOBHAs, MPOBOJSAIIAS, OCHOBHAs, MeEXaHUYEeCKas.

OcobenHocTH cTpoeHUs, PYHKITUI M paCIONIOKEHUS TKAHEH B OpraHax pacTeHUH

4.3

BereratuBHble U reHepaTUBHbIE OPraHbl pacTeHUH. OYHKIMKA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /J[BH>K€HME MHOTOKJIETOYHBIX PACTEHUIA: TPOIU3MbI U
Hactuu. llornomeHne BOABI, YIVIEKMCIIONO ra3a W MUHEPAIBbHBIX BEIIECTB
pactenusimu. [[pixanue pactenuil. ud¢ysust ra3oB uepe3 NOBEPXHOCTh KIIETKH.
TpancnoptHbie cuctembl pacTeHuil. Bbiaenenuwe y pacrenuid. 3amura Yy
MHOTOKJIETOUHbIX pacteHui. Kyrukyna. CpeacTBa MacCMBHOM W XUMHUYECKOU
3amuThl. OUTOHIMIBL.

PasgpaxkumocTs M peryimsauus y OpraHusmMoB. Pa3apakmMocTe M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocroBrie BCIIECTBA U UX 3HAYCHHUC
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MHOroKJIETOYHbIE  KUBOTHbIE. B3anMOCBA3b  4acTeld  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpTaHbl U CHCTEMbI OPTraHOB MHOTOKJIETOYHOTO OPTraHH3Ma.
OpranusMm kak eguHoe nenoe. ['omeocrtas. TkaHW )KUBOTHBIX U YEJIOBEKA. THIIbI
JKUBOTHBIX TKAaHEH: SIUTEIUalbHAs, COCAVWHUTENIbHAS, MBIIICYHAasi, HEPBHAs.
OcobeHHoCcTH CTpOeHHs, (YHKIIMH W PACTOJOKEHHs TKaHEd B OpraHax

JKHBOTHBIX U YCJIIOBCKaA

4.6

Opranbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckeseT. CTpOCHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanue sxuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€e IO3BOHOYHBIX YUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTenbHas cucTeMa 4eloBeka. MexaHu3M
BEHTWISIIMM JIETKUX Yy MTHUIl W MIJICKONMUTAIOMUX. TpaHCHOPT BEIIeCTB Yy
opranu3MoB. TpaHCHOPT BemiecTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u €
opranbl.  KpoBeHocHass ~ cucTtemMa  IMO3BOHOYHBIX  JKUBOTHBIX.  Kpyrum
KpOBOOOpaIeHHs.. JBOIIOIMOHHBIE  YCIOXKHEHUSI CTPOCHHSI KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XMBOTHBIX. BplneneHue y opranusmMoB. Beiaenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe BaKyoau. Opransl BbiaeneHus. CBs3b MOJIOCTU TeNa
C KPOBEHOCHON M BBIIECIUTEIBHON cUcCTeMamMu. BplfeneHne y N03BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX KHUBOTHBIX. [lOKpoBBI U uX

IIpOU3BOJIHEBIC.




Pa3znpaxxumocTs 1 peryisnus y opranu3moB. Pa3apakxumMocTs y 0JJHOKJIETOUHBIX
opranu3moB. Takcuchel. Pa3gpaxumocTs U peryiasiuuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediaekTopHas peryisuus y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBhas cucrema u €€ oTaenbl. DBOJIOLUOHHOE YCI0)KHEHNE CTPOEHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputmMoB u mporpamm i 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AHHOTALlMM  TEHOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB,  METab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHUM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3/I0POBLE

5.1

Opransl 1 cucTeMbl OpraHoB 4enoBeka. OTIelNbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u peduekropHass nyra. be3ycnoBHble M yCIOBHBIE
pednexcsl. ['ymopanbHas peryiasiuss W SHAOKPUHHAs CUCTEMa >KUBOTHBIX U
yenoBeka. JKene3pl SHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3aumocBs3p HepBHOM M 3HIOKpPUHHOM cucteM. [unotamamo-runodusapHas

cucrema. Pednekc u pednexropnas ayra. besycinoBHsie U ycoBHBIE pedIIeKchl

5.2

3amurta opranusma oT OoJsiesHel. IMmyHHas cuctema denmoBeka. KieTounsnii u
TyMOpaJbHBIA HMMMYHHUTET. BpoXI€HHBIN, NpUOOpeTEHHBINH crienuduaecKuit
UMMYHUTET. Teopusi  KJIOHaJIbHO-CENeKTUBHOrO uMMyHHTeTa  (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI Opranu3mMoB. Poib

BPOKJIEHHOTO UMMYHUTETA B Pa3BUTHUH CHCTEMHBIX 3a00J1€BaHUI

5.3

KpoBenocnas cucrema u e€¢ opranbl. Cepjie, KPOBEHOCHBIE COCYIBI H KpPOBb.

Kpyru xpoBooOparnienus. Pabora cepana u e€ perynsus

5.4

Jpixanue yenoBeka. Auddysus ra3oB yepes MOBEPXHOCTh KIETKU. J{pIXxaTenbHas
cucreMa 4yenoBeka. JlpIxaTenmbHasi TOBEPXHOCTh.  Perynsiiust  AbIXaHUs.

JpixaTenbHbIe 00bEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMa 4YCJIOBCKA. OT,I[CJ'IBI MMUIICBAPUTCIIBHOI'O TpPAKTa.
HI/IH_[eBapI/ITeJ'ILHLIe KCIIC3BI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

[ToxpoBsl u ux mnpou3BoaHblie. Opranbsl BbiaeneHus. I[louku. CrpoeHue u
¢dbyHkronupoBanue Heppona. OuibTparus, cekpenus u oOpaTHOE BCaChIBaHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKa

5.7

I[BI/I)KeHI/Ie yeJloBeKa: MblieyHas cucteMa. CKeIeTHBIE MBIIIOBI U HUX pa60Ta.

CTpOGHI/Ie 1 TUIBI COEINHEHUS KOCTEH

Teopmi ABOJIIOLINH. Pa3BUTHE )XU3HU Ha 3emie

6.1

3BOJ’IIOI_[I/IOHHaH TCOpUA 4. I[apBI/IHa. HpeIIHOCBIJIKI/I BO3HUKHOBCHHA

AapBUHH3MA. Kuzub n Hay4dHad ACATCIbHOCTb 4. I[apBI/IHa.




JIBuxymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXEHHS OPraHU3MOB, HACIEJCTBEHHAas HM3MEHUYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckoit Teopun sBomomuu (CTD). HelttpansHas Teopus
sBosonnu. COBpeMEHHAasi IBOJIIOIMOHHAS OHOJIOTHS. 3HAYCHHUE 3BOJIIOIIMOHHON

Teopur B GOPMUPOBAHUH €CTCCTBCHHO-HAYYHON KaPTHHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas enuHuia 3BoyolUUd. COBpEMEHHBIE METOJbI
OIICHKM T'E€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl nomynsuuid. M3meHnenue
reHooHa MOMYJSIMM KaK AJIEMEHTApHOE HBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (GakTOpbl (ABWXKYIIME CHJIBI) SBOJIOUMHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHUMBOCTb. [Jlpeiip TreHoB — ciydyaiiHble
HEHAIPaBJICHHbIE HM3MEHEHUS YacToT ajulesiedl B HOMyIAuusx. OPQexT
OCHOBATEJIS. Murparmu. N3omsanus MO YJISALIAN: reorpaduueckas
(mpocTpaHCcTBEHHAs ), OHoJIoTHYEcKas (PEernpoyKTHBHAS).

EcrectBennsiii  oTOOp — HampaBisitomuid  ¢aktop  dBosONMH.  DOpMBI
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, pa3pbIBAOLINI
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OpraHM3MOB ~ Kak  pe3yiabTaT  MHKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHIOCOONICHWI y  OpraHm3MoB.  Apomopdo3pl U
uauoagantanuu. [Ipumepsl npucnocobiaeHuid y opranu3MoB. OTHOCHTEIBHOCTh
MIPUCTIOCOOIEHHOCTH OPraHKU3MOB.

Bun, ero kpurepunm u cTpykrypa. BumooOpazoBaHume Kak —pe3yibTaT
MUKpO3BOJtonuU. M3omsnus — kiroueBod ¢akrtop BuIooOpazoBanusa. [lytu u
CIoCcoObI BH1I000pa30BaHMS: aJUIONaTPUIECKOe (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TOJMILIONIN3AlINs,
rubpuanzanys). JJIMTenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OUOJIOTHYECKOTO pa3zHO00pa3usl.

Ponp sBosonMoHHON Onosiorny B pa3pabOoTKe HAyYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOJIONKS U KOSBOJIOLMS IMApPa3UTOB U UX XO35EB.
Mexanu3mbl GOpMHUPOBAHHS YCTOWYMBOCTU K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI

C Hel

6.3

Metonpl n3ydeHuss MakposBostonuu. [lazeoHTomornueckue MeTonsl M3ydEHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKHE PSAIbl OPTAHU3MOB.
buoreorpaduueckue metoap! u3yueHus sBostonnu. CpaBHeHHEe (GIIOopsl U (payHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3eman. Buasi-sHaemMuku u
PEJUKTBI.

3M6pI/IOJ'IOFI/IquKI/Ie )51 CpaBHI/ITeJIBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOAbI M3YUYCHUA




OBOJIFOIINHU. TI'eneTndeckue MexaHHU3MBI OBOJJKOOMUU OHTOI'C€HE3a U II0OABJICHUA
9BOJIFOIITMOHHBIX HOBIIICCTB. I"'omooruuneie u AHAJIOTUYHBIC OpraHbl.
PygumenTtapusle  oprambl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUYECKHUE,
6I/IOXI/IMI/I‘-IGCKI/IG u MaTEMAaTH4YCCKUC METOAbI HN3Y4YCHUA 9BOJIFOIIUH.
T'omosmoruyueie reHEbL COBpeMeHHI)IC MCTOAbI TMOCTPOCHUA (bI/IJIOFeHeTI/IT-ICCKI/IX
JICPEBHEB.

XpOMOCOMHI)Ie MyTalluu 1 5BOJIIONUS TCHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBmiIa) 3BOMIONKMUA. HeoOpaTHMOCTh 3BOJIIOIHH.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUU

6.4

Hayunple rumoTe3pl NpPOUCXOXKICHUS KU3HU Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4yHbIe NMPEACTABICHUS O 3apOKICHUH KU3HU (KPEAIlMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS )KM3HU U €€ ONPOBEP)KEHUE OIBbITaMU
®. Pemu, JI. Cnamnanmanum, JI. Ilacrepa. IlpomcxoxkaeHue KuU3HH U
acTpOOHOJIOTHSL.

OcHoBHBIE 3Tanbl HEOpraHudeckoi sposrouuu. [lmaHerapHas (reosiormyeckas)
IBOMIONMS. XHUMHYecKass »5BOJIOLUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumtepa u I'. Opu. O6pazoBanme
noaumepoB U3 MoHoMepoB. KoanepBarHas runore3a A.M. OmapuHa, runoresa
nepBuuHoro OynmboHa Jkx. XosmeliHa, reHeTtwyeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «vmpa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emmm u meTonsl €€ u3ydeHus. VMckomaeMble OPraHUYeCKHE OCTATKH.
I'eoxponosnorust u e€ meroapl. OTHOCUTENbHA U A0COJIIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHONOrnyeckas mKkaia: 30Hbl, 3pbl, IEPUO/IBI, SITOXH.

HauanbHbie 3Tanel opranndeckoil 3Borouuu. [losiBeHne M 3BOJIIOLUS HEPBBIX
KJIETOK. OJBoionus Merabonu3Ma. BO3HHKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[Ipoucxoxaenue sSykapuoT (cuMOMOTeHe3). DBOJIOIHOHHOE IMPOUCXOKICHHUE
BUpYycOB. lIpoucxoxxeHne MHOTOKJIETOUYHBIX OpPraHu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE JTambl H3BOJIONUU BBICIINX pacTeHud. OCHOBHBIE apoMOpPQO3bI
pacteHuii. Bbixox pacrenuii Ha cymy. IlosiBiieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMH cymu. CemeHHble pacTeHMs. IIponcxoxaeHHe IBETKOBBIX
PaCTCHUH.

OcCHOBHBIE 3Tambl HBOJIOLUM KMBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — HOSBIEHHE COBPEMEHHBIX
TunoB. [lepBrle XOp10BBIE )KUBOTHBIE. JKN3HB B BOJIE. DBOJIIOLNS I03BOHOYHBIX.

[Ipoucxoxnenne am¢pubuit u pentwiuid. [TporcxoxaeHne MIIEKONUTAIOUINX U




ntun. [lpuanun kmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3ou,
Me3030H, KaiHO30i. OOmas XapakTepHCTUKA KIMMaTa U T'€OJOTHYEeCKHUX
npoueccoB. [losiBIeHnE U paclBET XapaKTEPHbIX OPraHU3MOB. YTJ1e00pa3oBaHue:
€ro YCIIOBHSI M BIHMSIHUE HA Ta30BBI cOCcTaB aTMochepsl.

MaccoBble BBIMHUpaHHSI — 3KOJOTHYECKUE KpHU3UCHI mpouuioro. Ilpuuunsl u
CJIEICTBUSL MAacCOBBIX BbIMUPAHUNA. COBpEMEHHBINH SKOJIOTMUYECKUN KpPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomosoruu. Metonbl aHTpomnonoruu. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE TMOJIOKEHUE YeIOBEKa.
CBuzerenbcTBa  CXOJCTBAa  YEJOBEKAa C  JKUBOTHBIMHU:  CPaBHUTEJHHO-
MOP(OTIOTHIECKHE, AMOPHUOIOTHYECKHE, (hU3HOI0TO-OHOXUMHUYECKHE,
noBesieHYeckrne. OTIMUNS YeIoBeKa OT )KUBOTHBIX. [IpsAMOX0KIeHNE U KOMILUTEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE TOJOBHOrO MO3ra U BTOPOM CHUTHAJIBLHON
CUCTEMBI.

JBuxymue cuibl (pakTopbl) aHTpOINOreHe3a: OMOJIOrHYecKHe, COLHajbHBIE.
CooTHolIeHne OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPOTIOT€HE3a. ABCTPATIONUTEKN — ABYHOTHUE TIPEAKHU JIFOJEH.
UenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS OpyAuil  Tpyaa. Yenosek
MPSMOXOJISAIIMA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. Yenosek
reiinenpOepreckuii — oOIUH MpeloK HEeaHAEPTANbCKOrO YelOBEKa W 4YelloBeKa
pasyMHoro. YeynoBek HeaHAEPTaIbCKHI Kak BHUJ JIFOJEH XOJIOJHOTO KJIMMAarta.
YenoBek pa3yMHbIM COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEIOBEK, OCBOCHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOTO 4eJioBeka. EcTecTBeHHBI OTOOp B HOMYJSIUSAX
yenoBeka. MyTaunoHHbIA nporiecc ¥ noauMopdusM. [lomymsiiroHHbIE BOJHBI,
npeiid reHoB, murpanusa U «>3pQexT ocHOBaTENs» B MOMYISIIHUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonstue o pace. bonpmme pacel: eBponeougHas
(eBpaswmiickasi), aBcTpajo-HerpoujHas  (PKBaTOpHAJbHAs),  MOHIOJOUHAS
(a3maTcko-amepuKkaHckas). Bpems u myTH pacceieHHs] 4YeloBeKa MO IUJIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecoCTOSITENBHOCTH — pacu3Ma.
[IpucnocobneHHOCTh YeNnoBeKa K pPa3HbIM YCIOBHUSM OKPYXKAIOIIECH Cpebl.
Bnusinue reorpadguueckoir cpensl u apedia TeHoB Ha Mopdonorur u

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

OKOCHCTEMEI U MMpUCymurue UM 3aKOHOMEPHOCTU




7.1

Paznens! u 3agaun 3xosioruu. CBA3b 3KOJIOTHH C IPYTUMH HayKaMH.
Metoapl skonoruu. IloneBble HaOmoOAEHHA. OKCHEPUMEHTHI B DKOJIOTHM:
MPUPOJHBIE W JlabopaTopHble. MoJaenpoBaHUE B DKOJOTUA. MOHHTOPUHT

OKpYXaIOIel Cpe/ibl: JTOKAIbHbIN, PErHOHAJIBHBIN U TJI00ATbHBIN

1.2

Dkonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH HX JeiicTBus. Kiaccuduranms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCWUCTBHUS  JKoJormdeckux (akropoB. [IpaBuio
muaumyma (K. mpenrens, FO. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopbl. CBeT Kak sKoJorMueckuil ¢akrop. JlelcTBrue pazHbIX
YY4aCTKOB COJHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMUYECKHUE TPYIIIbI
pacTeHMii M JKMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
dotoneproaus3M.

Temneparypa kak dkojorumdeckuii dakrop. JlelicTBue Temieparypel Ha
opraHu3msl. [IoHKMIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

BnaxHocte kak okojormueckuit ¢dakrop. I[IpucnocoOnenust pacteHuil K
MOJIEpKAaHUI0 BOJHOTO Oananca. Kiaccudukanus pacTeHuid 1Mo OTHOIICHHUIO K
Boze. [IpucnocoGiieHus JKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpensl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MYyIIHAs, IOYBEHHas,
riyOMHHAs ~ MOAINOYBEHHAs, BHYTpUOpraHu3sMeHHas. DU3HMKO-XUMHUYECKHE
0COOEHHOCTH cpell oO0uTaHus oOpraHu3MoB. [IpucmocoOyieHHsi OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemHue u BHyrpeHHUE puTMbl. CyTOUHBIE U TOAUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSM YCIOBHIi
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [lonsTtre o xu3HeHHOU (opme. XKuzHeHHBIC
(GopMBl pacTeHMil: JiepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
OJlHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: FMAPOOHOHTHI, F€OOMOHTBI,
a3po0nOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHUECKUX B3aMMOJCHCTBHUI: KOHKYpPEHIIMS,
XULIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, xoomepauus, MyTyalausM,
KOMMEHCAJIU3M (KBapTHpPaHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHUYECKUX B3aUMOJICHCTBUH Ui CYIIECTBOBaHMUS OPIraHU3MOB B cpeJie

oOuTaHUs. HpI/IHLII/IH KOHKYPCHTHOT'O HCKIIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TIOITYJISALIUHA. HOHYJ'I}II_II/ISI Kak OMOJorndyecKas

cucrema. Posib HEOTHOPOJTHOCTH Cpejibl, (pU3NUECKUX OapbepoB M OCOOCHHOCTEN




OMoJIOTUN BHJOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYISALUN.
OcHOBHBIE TOKa3aTeNIM MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
1I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUIPALIHSL.

OKkojoryueckasl CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKka nonynsauuMyu U €€ peryisnus. bHOTHYEeCKUI NMOTEHIMAaa NOMYJIILUU.
MopenupoBanne JuHaMuKM — nonyiasuud.  KpuBble  pocTa  4YMCIEHHOCTH
nonynsaunnd. Kpusble BbDKMBaHUA. Perymnsnus 4UCIEHHOCTH IMONIYJISALUNA: pPOJIb
(akTOpoB, 3aBUCALUIMX U HE 3aBUCALIUX OT IUIOTHOCTU. OKOJIOTHUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb sKkonormyeckon HumM Jx.M. XatumHcoHa. Pa3Mepsl »KOJIOrM4ecKkon
Huwu. [loTeHnmanbHas U peann3oBaHHas HUILIH.

Bun kak cucrema mnomynsmuii. Apeanbl BUIOB. BuIeI W HX JKHU3HECHHBIE
CTpaTeTMH.  3aKOHOMEPHOCTM  MOBEACHHMS W MUIPAlMM  >KUBOTHBIX.

brnonornueckme nHBa3UH YYXXCPOJHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MexIy
opraHm3mMamMu B OwWoleHo3e. DKocHCTeMa Kak OTKpeITas cuctema (A.J[x.
Tencnu). @yHKUMOHANbHBIE OJIOKM OPTaHU3MOB B SKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, pelnyleHThl. Tpoduyeckue ypoBHU. Tpoduueckue memnd M CEeTH.
AOGuoTtnyeckue 010ku dKkocucteM. [[ouBBI W MBI B dKOocucTeMax. Kpyrosopot
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKIusi. DKOJIOTUYECKUE
MUPAMHU/JIBL Ycell, DMOMAacChl U SHEPTUU.

HampaBiieHHble 3aKOHOMEpHBIE CMEHBI cOOOIIecTB — cykueccuu. [lepBuunbie u
BTOpPUYHBIE CYKLIECCUM M WX MPUYMUHBI. AHTPOIOTEHHBIE BO3JCHCTBHUS Ha
cykueccuu. KinumakcHoe cooOmiectBo. buopaznoo6pasue u noaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.

[IpuponHble 3IKOCHUCTEMBI. AHTPONOI€HHBIE HSKOCHCTEMBL. ATpOIKOCHCTEMA.
ArporeHo3. Paznuuns Mexx1y aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI YpOo3kocucteM. ['opojackas ¢opa u
(ayna. CuHaHTpONU3alUs TOPOJICKOH ayHbl. buonornyeckoe u X03s1iiCTBEHHOE
3HAa4YeHHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBHI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc sHEPrUM U BELIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMAMU. Y CTOMUUBOCTD
OpPraHM3MOB, TONYJSIHMA ¥ DKOCHCTEM B  YCIOBUSAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3JACHCTBUI

7.5

buochepa — oOmennanerapHas o06onouka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBayiia Jku3Hb. YueHue B.M. Bepnaackoro o Owmocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BemiecTBo OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHUsl Ounocdeprl. Ocobennoctu Ouochepbl Kak
r00anpHOM  dKOCUCTeMBbl.  J[MHamudeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTbl BeliecTB M OHOrCOXMMHYECKHE LUKIBI (Yriaepoja, as3oTa).
PurmuuHOCTS siBNeHMI B Orochepe.

3oHanpHOCTE OMocdeprl. [lorstrne o 6mome. OCHOBHBIC OMOMBI CyIIU: TYHApA,
XBOMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE Jieca, BBICOKOTOphS. KimMar, pacTHTENbHBI U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa u (YHKIHS JKHBBIX CHCTEM, OIIEHKA UX PECYPCHOTrO MOTEHIMada U

o6uochepHbIx QyHKIMIHA

7.6

DKOJIOTHUECKHE KPU3KCHl U UX MpUYMHBL. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsA3HEHUE BOJHOU CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3/ICCTBHE HAa PACTUTEIBHBIA M JKMBOTHBIM mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIBI OXPaHbl MPHUPOJBI.
Kpacupie kaurun. Ocobo oxpaHsemblie npupoansie Ttepputopun (OOIIT).
borannueckue casibl ¥ 300J0THYECKHUE MapKH.

OCHOBHBIE TPUHUUIBI YCTOMYMBOIO PA3BUTHUSI YEJIOBEYECTBA M IPUPOJIBL.
PanponanpHOoe  mpUpPONOTOIB30BAHUE U COXpPAaHEHHE  OMOJIOTUYECKOTO

pa3zHooOpa3us 3emiu




3.4. Monyab «llIkoabHBIH ypPoK»
Peanuzanus nenarorndyeckuMu pabOTHUKAMH BOCIIMTATEIBLHOTO TIOTEHIIMANA YPOKa
IIPEAIIOIIAraeT CAeayoIIee:

1. VYcraHoBiieHuE NOBEPUTENBHBIX OTHOIIECHUN MEXY MEJarorHueckuM pabOTHUKOM U
€ro 00yJaroUIMMHUCS, CIOCOOCTBYIOIINUX MO3UTUBHOMY BOCHPHUSATHIO O0YYaIONIIMMHCS
TpeOOBaHUM U MPOCHO MEJArornyeckoro paboTHHKA, IPUBJICYEHUIO UX BHUMAHHUS K
oOcyxnmaemMoli Ha ypoke UWHGPOpPMANWHU, aKTHBH3AIMM MX I03HABATEIHHOMN
NEeSITENbHOCTH;

2. TloOyxnenne oOy4arommxcs COONMOATh Ha YpPOKE OOIICTIPUHSTHIE HOPMEI
MOBEACHUS, MpaBuia OOLIEHHUS CO CTapUIMMM (TeJaroru4ecKUMu paOOTHUKaMH) U
CBepCTHUKaMH  (OOy4aromMMHCs), THPUHLOUINB  y4eOHONW  JUCHUIUIMHBI U
CaMOOpraHu3aluy;

3. TlpuBnevyeHne BHUMaHHS OOY4JAIONIUXCS K IICHHOCTHOMY AacIeKTy H3y4aeMbIX Ha
ypoKax SIBIIEHWW, OpraHu3alusi UX padOThl C TOJy4aeMOM Ha YPOKE COLMAIBHO
3HAUMMOW WH(POpPMAIMel - WHUIMMPOBAHUE €€ OOCYKIEHHUS, BBICKA3BIBAHMS
00yyaroUIMMUCS CBOETO MHEHHUS TI0 €€ TIOBOAY, BBIPAOOTKM CBOEro K HE OTHOIIECHMUS,

4. Vcnonp3oBaHuE BOCHIHMTATENIbHBIX BO3MOXHOCTEH COJEpKaHUS y4yeOHOro IpeaMera
yepe3 JAEMOHCTpalMi0 00Yy4aromUMCS NPUMEPOB OTBETCTBEHHOIO, TPAXKIAHCKOTO
TTOBEJICHUS, TIPOSIBJICHUS YEIIOBEKOIO0US U TIOOPOCEPICIYHOCTH

4.1. moa00p COOTBETCTBYIONTUX TEKCTOB IS YTCHHS;

4.2. 10100p COOTBETCTBYIOIIUX 3a/1a4 JUIs PelIeHus, TPOOIEMHBIX CUTyallui JJst
00CYX/ICHHsI B KJIacce;

4.3. mpeIMETHBIE OJUMITUAIbI;

4.4, eNUHBIN TEMATUYECKUN YPOK;

4.5. TBOpUYECKUE 3a1aHUS.

5. ITlpumeHeHue Ha ypoKe HHTEPAKTUBHBIX (POpM pabOTHI ¢ 0OyUaIOIIUMUCS:

5.1. UHTEJUIEKTYyaJIbHbIE UT'PbI, CTUMYJIUPYIOLIUE T03HABATEIbHYIO MOTHUBAIUIO;
5.2. TMIaKTUYECKH TeaTp — OObITPhIBAHUE CMOACTUPOBAHHBIX CUTYAIUH;

5.3. rpynmoBas pabota

5.4. paboTa B mapax (KOMaHIHOE B3aUMOJICHCTBHEC);

5.5. mucKyccus;

5.6. pomaiiika BOIIPOCOB;

5.7. Kapycenb;

5.8. CHHKBEIH;

5.9. knacrep;

5.10. 3cce;

511 asJi;

5.12. Pa3MHUHKA;

5.13. JKCIIpecC - OIIpoc;
5.14. KOH(]epeH1s;
5.15. MIPAKTUKYM;

5.16. KOp3UHA UIEH;
5.17. IIOBTOPEHUE C OTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. nebatel;

5.20. KPYTJIBbIH CTOI.



[Monnepkxka MOTHMBAMM OOYYAIOUIUXCS K MOJYYCHUIO 3HAHHM, HaTaXKUBAHUA
MIO3UTUBHBIX MEXJINYHOCTHBIX OTHOIIEHUWH B KJacce, IOMOLIb YCTAaHOBJICHUIO
noOpoxenarenbHOl aTMochepsl BO BpeMsl ypoKa:

6.1. pusMuHYTKH;

6.2. UTPOBBIE MOMEHTHI, CUTYalIUH;

6.3. CIOXKETHO — POJIEBBIC UIPBI;

@OopMHpPOBAaHHE COLMAIBHO 3HAYMMOIO OIbITa COTPYAHMYECTBA W B3aUMHOU
ITOMOIIN:

7.1. medcTBO MOTUBUPOBAHHBIX M SPYIUPOBAHHBIX 00YJAIOIINXCS HAM

OJIHOKJIACCHUKaMH, UMEIOLIUMU Y4eOHbIE 3aTPyIHEHUS;

7.2. KOMaHJIHOE€ COPEBHOBAHHUE;
NHunuupoBanne M MOAJEpIKKAa HUCCIIENOBATEIbCKON JESITENbHOCTH O0y4arouuxcs
JUI IPUOOPETEHNS HABBIKOB CAMOCTOSITEJIBHOTO PELIEHUSI TEOPETUUECKON MPOOIEMBI,
HaBbIK T'€HEPUPOBAHUSA U OPOPMIIEHHS COOCTBEHHBIX HJEH, HABBIK YBa)KUTEIHHOIO
OTHOIIEHMSI K YY)KUM HJIESIM, OPOPMIIEHHBIM B paboTax IOPYrux HccieaoBaresei,
HaBbIK MMyOJIMYHOTO BBICTYIUIEHUS Tepe] ayAUTOpHEH, apryMEHTUPOBAHUS W
OTCTauBaHUs CBOEH TOYKH 3PEHUS:

8.1. MHAMBHUIYATIbHBIN UCCIEN0BATEIbCKUN IPOEKT;

8.2. rpynmnoBOM UCCIAEN0BATEIIbCKUM MTPOEKT;

8.3. KOHKYPC IIPOEKTOB.
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