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[Iporpamma mo 6uoIOTMM Ha ypOBHE CcpenHero olero o6pa3oBaHus COCTaBIEHA HA OCHOBE
tpeboBanuit ®I'OC OO0 u denepanbHOii paboyei MporpaMMbl BOCITUTAHUS.

COJAEPKAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMbl, BBIACIEHHOE  KYpPCUOM, HE BXOAMT B  IPOBEPKY
rocyfaapcTBeHHO# utoroBoii arrectaruu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHnHast OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpatkast ucropus pa3BUTUSI OHMOJIOTHH.
buonornueckne Hayku M u3ydaeMmble UMHU TpobOiembl. DyHIaMEeHTaJIbHBbIE, MPUKIATHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3HaueHue OuoNorMu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OHMOJOTMM B MPaKTHUYECKOU
NESITEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuisl u cxembl: «CBs3b OMOJOTUU € APYTUMHU HayKamu», «CucteMa OMOJIOTUYECKUX
HAyK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

Kusble cucremMbl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOMU3BEICHUE, Pa3IpPakKMMOCTb,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd HKHUBbIX CHUCTEM: MOJIEKYISPHBIM, KIETOYHBIH, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucreMax. OCHOBHbIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, u3ydaroniue UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
JKCIIEPUMEHT, CUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCHUMOW U  HE3aBHCUMOM
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yJbTaToB. [IpuuMHBI UCKaKE€HUS PE3YJIbTATOB HKCIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «bHoNOrnyeckue CUCTEMBD,
«CBoiicTBa )XKMBOW MaTepun», «YPOBHU OpraHU3alUH KUBOU NPUPOIb», «CTpOEHHE )KMBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJOBEYECKOIO  OpPraHU3May,
«buoreorienos», «buocdepa», «MeToabl U3y4eHUs )KUBOM TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyJOBaHUE /IS TPOBEACHUS HAOIIOAEHUH, H3MEpEHNUH,
9KCIEPUMEHTOB.



IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEMN.

Tema 3. buosiorust KjieTkun

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUH.

Metoapl MOJNEKYISIPHOW ¥ KJIETOYHOW OHOJOTMH: MHUKPOCKONUS, XpoMmaTorpadus,
anekTpodopes, MeToJ  MeueHbIX aroMoB, auddepeHnmanbHOoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuipel u cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIM MHKpOCKom», «McTopus
Pa3BUTHSI METOJI0OB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENnaparbl pacTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

I[IpakTnueckas padora «/3yyeHre METOJOB KIETOYHOW OHOJOrHH (XpomaTtorpadus,
anektpodopes, nudpdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anus KJICTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbIe BellecTBa KIETKH, UX Onojiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BeniecTBa KJIeTKU. brosorndeckue noaumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunas cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, 4YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue Gpynkmuu 6enkoB. [Ipuonbi.

VYrneBoasl. MoHOcaxapuabl, Iucaxapujibl, OJIMTOcaxapuibl M mosucaxapuabl. OOmmii
IUIaH CTPOEHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buornoruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JHIHIOB.
Tpurmuuepuasl, pochomunuabl, BOCKU, crepouipl. buonornyeckue GpyHkuuu nunuaos. Oomue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HykinenHOBbIX KuCIOT. HykneoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa HHK — naBoiinas cnupalib.
Mectonaxoxaenue u 6uonorunueckue pynknuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBieHHbIE TEpPEHOCUMKHM, UX (QYHKIMH B KJIeTke. /[[pyeue
Hykneozuompugocamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKHE HCCIIEAOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonexyn u ux komniexcos. Komnvtomepnoiii ousaiin u opeanuyeckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0208.

JdeMoHcTpanuu



[optpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammsel:  «PacnipeneneHre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacrnpeneneHre XUMUYECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuer u cxemsl: «l[lepuoanyeckas TabmuIa XHMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYIbI», «CTpOeHHE MOJEKyNl yrieBoaoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyiIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JladopaTopHnas padora «VcciaeqoBanue HYKIEMHOBBIX KHCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMH KIETKH

Tunsl kIeTok: sykapuoTHdeckass U mpokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KJIETKHU.

CtpoeHne mNpOKApUOTHYECKOW KIeTkh. Kierounas cTeHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM kieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa miazMatudeckod MemOpaHbl. TpaHCHOPT BeLIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (haroruTo3. DK301uTo3. KieTouHas cTeHka.
CtpykTypa ¥ QyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

[urtommazma. I[luro3onb. Llurockener. [IBwkeHue nurToriazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarnueckas cetb (JIIC), ammapar 'onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3auMOCBs3b OJHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TrpaHyISIPHOTO peTuKynyma. Mexanusm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbiXx  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mamkuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas (yHkuus anmapata ['onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopuu u niacmuo. Cumobuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM u miacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IJIACTU/IBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHre U QyHKIMH HEeMEMOpaHHBIX OPraHOUIOB
KiIeTku. Pubocombl.  Ilpomesxcymounvie  unamenmor. MuxkpoduiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Krnerounsiii nentp. CTpoeHue U JABWKEHHE JKI'YTUKOB M PECHUYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIMIKH, UX CTPOEHHE W (DYHKIHUU.
Snepublii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacroJIOKEHHE XPOMOCOM B MHTEp(hazHOM



a1pe. dyxpomamun u 2emepoxpomamun. benku XpomMaTMHa — TUCTOHBI. Junamuxa s0epHOU
obonouku 6 mumose. A0epubviii mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

[optpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CTtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbD».

JladopaTopHnas padora «lccienoBanue mia3mMoiiM3a U JEIUIa3MOIN3a B PaCTUTEIBHBIX
KIIETKax».

I[IpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M MpeBpPaLliCcHUE JHEPITUHU B KJIETKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK M  reTepoTpodHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX IIpoleccax.
OHepretuyeckoe oOecrieueHue kieTku: npeBpaimeHne AT® B 0OMEHHBIX Mpolleccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M feicTBusa. Kodepmentbl. Otnuuus (GepMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aropoB.  benku-akTuBaTopel M OEIKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (PaKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll  omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonroz2o yeumpa. Ponp xjopomnactoB B npoiecce (Gotocunre3a. CBeTOBass U TEMHOBas
dazel. Domoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nuyHbeIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HHUTpU(ULUpPYROLIHE
OakTepuu, xene300aKTepun, cepodaKkTepru, BOJOPOAHbIE OaKTepry. 3HaUEeHUE XeMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunael Opoxenust. IIpogykTel OpoXkeHHs M MX HCIOJb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM U BO30yAUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTENnbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [JIFOKO3BI.

buonorudeckoe oxkuciaeHHUE, WU KIETOYHOE JAbIXaHue. Poyib MUTOXOHIpHI B Ipoleccax
Ouosornyeckoro okucieHus. lluknuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeusi memopannoeo epaouenma npomonos. Cunmes ATP: paboma npomomnnoi ATP-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dekTHBHOCTH SHEPreTUIeCKOro 0OMeHa.

JdeMoHcTpanuu

IToptpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



ObopynoBaHue: CBETOBOM MHKPOCKOII, 000pYAOBaHUE /sl IPUTOTOBJICHHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopuass padora «M3ydeHue KaTaTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padoTa «CpaBHEHHE TTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMN KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanusamus HacneacTBEHHOW wHHQoOpmanuu. ['eHeTMueckui KoJl, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcioBust
6uocunTesa 6enka. Koaupoanne aMuHoKucoT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalusi TeHoMa y NMpoKapuoT U
syKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kietounslit romeocTas.

Bupycel — HeknerouHnbsle (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasda,
unmezpasa.

BupycHpie 3a0osneBaHus uenoBeka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananusz 6onvuux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oanuvix. Hanomexnonocuu 6 o6uonoeuu u meouyume. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUecKui Koy, «BHUPYCH»,
«bakTrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJEIIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsiuusa. MHrepdaza u muto3. OcobOeHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKHM M TOCTCHHTETUYECKUH (TPEMUTOTUYECKUI) MEepHO bl
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK -  perummkanus.  IlpuHnunsr  perumkanun — JJHK:
KOMIIJIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAUIEIbHOCTb. MeEXaHHU3M
perumkanuu  JIHK.  Xpomocomsl. Crpoenue xpomocom. Tenomepbsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. MIUIOWIHBIN M TaruiouaHbI HA0OPBl XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue kinetkn — mMuTo3. CTaguum MHUTO3a M NMPOUCXOJAIIME B HUX MPOLECCHl. THUIBI
Muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHUE MUTO3A.



Perynmsnuss MUTOTHYECKOTO IMKJIA KIETKH. lIporpammupyemas Kieto4Has rubenp —
aronTo3s.

Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAs TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — 6uoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIA MUK KICTKW», «MuTO3», «CTpoeHUE XPOMOCOMY,
«Pemmukarnus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JIyKa».

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne MHuTO3a B KIIETKax KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHele
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txkanu pacrenuit. THIBI pPACTUTENBHBIX TKaHEH: o0Opa3oBaTeNbHAs, TOKPOBHAs,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBI JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas1. OCOOEHHOCTH CTpPOEHUs, (YHKIUN M PaclOIOKEHHS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KT'YTUKOBO€, pEeCcHUYHOEe. J[IBI)KEHHE MHOIOKJIETOYHBIX PACTEHHWl: TpPONU3Mbl U HACTHHU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHbie
MBIl U UX padoTa.

[Iuranue opranusmoB. [lorynomienne BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApPEHUE.
[IuraHnre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe W JIEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX UBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXHEHUE
CTPOEHMS JETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y TITUI U MIIEKONUTaromuX. Perynsius apixanus. JlprxareabHbie 00bEMBIL.



Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHocHass cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOocCylbl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIOLMOHHBIE  YCIOKHEHHSI ~ CTPOEHHS  KPOBEHOCHOHW  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauusi.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
Cokpaturenphble Bakyosiu. Opranbl BblaeneHus. @uibTpainus, cekpeuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXaHU3MBbI pabOThI OpraHoB BblJesIeHUsA. CBS3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHue y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. CHopel Oakrepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHeil. VMMyHHas cucrema denoBeka. KileTOUHBIH M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  cnenuduyeckuii UMMyHUTET. Teopuss KIOHaJIbHO-
cenektuBHOro MmyHuteta (I1. Dpmux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaH Hif.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PaznpaxxumocTs U perynsinus y pacteHuid. PocToBbie BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduexkTopHas peryasanus y *KUBOTHbIX. HepBHas cucrema u eé
OTzeNbl. ODBOJIIOLMOHHOE YCJIOKHEHHE CTPOCHHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHeEibl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble u
YCIIOBHBIEC pedIICKCHI.

I'ymopanbpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMbl M UX TOpMOHBL JlelicTBue ropMoHOB. B3anMocBsS3b HEpBHOU U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuupel m cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHN»,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
II0O3BOHOUYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cUCTEMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensHas cucreMa», « OHIOKpPHHHAsA cucremay, «CTpoeHue Mplus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUn», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe ruiaps», «CTpoeHHE IUIaHapun», «BHYTpeHHEe CTpOEHHE J0KIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctemMa MIEKONMMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJIJIEKIIMH OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,



o0opynoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOTO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMayia © OelIKoB TOJ JeiicTBHeM (QepMEeHTOB, OOOpyIOBaHUE JUIA
JIEMOHCTpAIMU OMBITOB TI0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bujibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuHoxenue. [lonoBblie kineTkw, uiaum ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndyecknii ¢CMbICI MeH03a U TOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  paszButve. I'ameroreHe3 'y kuBOTHBIX. [lojoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmroI0TBOpEHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oona u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozernos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoOnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH NPOOJICHUS MIICKOTUTAIONINX. 3apOBIIIEBbIE JUCTKUA (TacTPYIIsIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUYECKUX B3aUMOACHCTBUM Te€HOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuonanmeHbli mepuon. Ilpsmoe u Hempsimoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO M HEMPSIMOIO Pa3BUTUS, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl pEryisilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuoapl OHTOreHesza yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHoxenne u pasButue pacteHuid. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuiel u cxemsl: «BerertaTuBHOE pa3MHOKeHUE», « THUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe 5BrieHbl», «Pa3MHOXKEHHE THUIPHIY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHMLIEKIETKH M CIepMaTo30UIa»,
«OCHOBHBIE CTaguu OHTOTeHe3a», «lIpsimoe M Hempsimoe pa3BuTHe», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butue capanum», «Pa3BuTtHe IArymkn», «/{BolHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSIH OJHOJOJBHBIX M JBYAOJBHBIX pacTeHUi», «KU3HEHHBIA LUKI



MOpPCKOM  KamycTbl», <OKWU3HEHHBIM LMK MXa», <OKU3HEHHBIM LUKI [anoOpOTHUKAY,
«GKM3HEHHBIN LIUKIT COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Moienb «L{UKIT pa3BUTHS JISATYILIKI.

JladopaTtopnas paGora «/3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wctopus craHoBiIeHHS U pa3BUTHS T'€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuUTUM reHetuku. Paborer H. K.
Konesmosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unumnuenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3UTOTA,
TeTEePO3UTr0oTa, YWCTasl JIMHHS, THOPUIBI, TeHOTHUI, (GeHoThrn. OCHOBHbIE METOIbl TCHETHKH:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKHUM, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

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

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHISCKUX HUCCICIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH e€AMHOOOpa3us
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonsornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeuuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HaclleZI0BaHUs NPU3HAKOB. [luTosiornueckne 0OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUS.

CuenuieHHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe Hacie/l0BaHue
I'€HOB, HapyILIEHHE CLEIUICHUS] MEeX/1y FeHaMU. XpOMOCOMHasl TEOpHsI HAaCJIeICTBEHHOCTH.

I'enetnka nosa. XpoOMOCOMHBIA MEXaHU3M OIpENEeNEeHUs IMoJjia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHelif M reTeporaMeTHbli moi. ['eHeTMueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CLEIJICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. llnefloTponus — MHOXKECTBEHHOE [JEHMCTBHE IeHa.
MHOX€eCTBEHHBIN ayuienu3M. B3aumonencTBue HEaIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tommmepust.

I'enernueckuii KOHTpOJIb Ppa3BUTHUsS DPACTEHUMN, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHMs M KOTHUTMBHBIX (yHKuui. [‘eHermueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35MH — Mapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJISA U U3MEHEHUs! HaclleZCTBEHHOW HH(OpMaIy B
MIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu



IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAclIeJ0BaHUE
MIPU3HAKOB y Opo30¢uiisl», «I eHetnka nona», «Kapuortun yenoseka», «KapuoTum qpo30Quisn»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJTIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACLICIJICHUs NPU3HAKOB, MOJENb Ul JEMOHCTpalUy 3aKOHAa HE3aBUCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Yy
TPO30(UITBI.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHorumna. M3MeHuMBOCTH
npu3HakoB. KadecTBeHHble M KOJMYECTBEHHbIE TMpPU3HAKH. Buabpl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poinib cpeabl B (opMupoBaHUHM MOIUGUKAINOHHON
n3MeHunBocT. Hopma peakuuu nmpusHaka. BapuanimoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enoTnnueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW WM3MEHYUBOCTH. Bubl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATUBHOM M3MEHYMBOCTH B CO3JaHMH F€HETHYECKOTO pa3HooOpa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W HMHAYLUPOBAHHbIE MyTalUWU. SnepHble M LMUTOIJIA3MATHYECKHE MYTAllUH.
Comarnueckue W mojoBble MyTauuu. [IpuunHBl BOSHMKHOBEHMsS] MyTauuid. MyTareHsl M HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu u
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmupr 1 cxembl: «Buasl u3MeHUHMBOCTHY, «MoauduKalMOHHAs W3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OminogorBopenue»,  «l'eHeTmyeckue
3a00JieBaHUS YeNlOBeKay, «Buabl myTanuiiy.

OOGopynoBaHue: >KMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX PAacTeHUH, PHUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMHU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUMBOCTH. [TocTpoeHne BapruallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eHeTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHas IporpaMMa MCCIENOBAaHUS TI'€HOMAa YEJIOBEKA.
Metoapl M3ydyeHHs] TEHETUKU YeJoBeKa: I'eHealornYecKuid, OJM3HELOBBIH, IIUTOreHETHYECKHH,



MOMYJISLIMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpe/eiieHue
TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4KCIie ¢ moMoibio [T1{P-
aHasnn3a. HacnenctBenHble 3a00s1€eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeACTBEHHOW MpPEApacooKEHHOCThI0. 3HAYEHUE MEJAUIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHUH TEHETUYECKUX 3a00JIeBaHUN ueloBeka. MeIuKO-TeHETHUECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (GakTOphI TOBBIICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NYCCKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXKarIled cpeabl. l'eHerndeckas MpeapacrosioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl W3y4eHHUS TEHETUKH YEIOBEKa»,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi opraHu3MoB

JloMecTukausi U CeJNeKUUs. 3apOXKICHUE CENEKIMU W JToMecThkanuu. Yuyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pacTeHWd © Topoa KUBOTHBIX. CopT, mopojaa, ImTamMMm. 3aKoH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOM pabOTHI.

Mertobl cenekioHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHAWBUTYyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcnblTanue mpou3BoAMTeNed mo moroMcTBy. OTOop Mo
TEHOTUITY C MOMOIIBIO OLIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MTIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJSKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHue TE€HOMHOTO pEeJaKTUpPOBaHUS M MeToJoB pekoMmOuHaHTHbIX JHK mns
MOJYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuzoBas rulpuauszauus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpeluBaHue, win ayropuauur. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMH pacTeHU u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJbTYPHBIX PAaCTEHUW M HUX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUST CYWeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3us KyIbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.



JlabopaTopHasi padora «/3ydueHue cCOpTOB KyJIbTYpHBIX PaCTEHUH M MOPOJ JTOMAIIHHUX
KUBOTHBIX».

JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YY4aCTOK, B TEIUTMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTeTH4ecKasi 0M0JIOT U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTEepUCTHKA. TpajulMoHHAs OWOTEXHOJOTHA: XJeOoIedyeHue,
MOJIyY€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouonorndeckuii cuate3. OO0beKThbI
MHUKpPOOHOJIOTMYECKUX TeXHoJIorui. [IponsBoacTBO Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  II€JICHANpPABIECHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C ILI€JIbIO MOJIY4YE€HUS OPraHU3MOB U MX KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpEYarolrecs B Mpupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas nnHxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauzanus U coMaTUdeckuil smOpuorenes. Mcnosb3oBaHue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUHU SAEp
KIeTOK. Texnonoeuu 0300poenenus, KyIbMuBUPOBAHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS
CenbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoMOCOMHasi M TeHHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeXx JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTUYECKHE MpoOJeMbl TE€HHOU
VHXEHEPUH.

Menmununckue 6notexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIHM aHaIKM3, FEHOLIEHTPUYECKU aHAIN3 MPOTeoMa YeJIoBeKa JJIsi OLIEHKU COCTOSIHUS
ero 370poBbsi. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepanusi paka. 3D-
OuouHXKeHepuss JUIsl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHH TpEXMEPHOTO OWONPUHTHHIA U
ckaddonauHra s perieHus 3a1a4 NepCcoOHaTu3UPOBAHHON MEIULIUHBL.

Coznanue BEKTOPHBIX BAaKIWH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U )KMBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «l'eHHass HHXXEHEPUSsI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOT M.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeust «brHoTexHOIOTHs — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B 0M0JI0THN



OpomounonHas Teopust Y. [lapsuna. [Ipeanoceliku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
U HaydHas JesarenbHocTs Y. /lapBuHa.

JBuxymue cuiael 3Boronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienue cunterndeckoit Teopuu Boronmu (CTD). HelrpanbHast TeOpHs 3BOIOLNH.
CoBpemeHHast BOJIIOIMOHHAs OnoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TEeOopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiobe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmuipl n cxembl: «Cucrema >xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna XKUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuNl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popMm KamycTel», «[lopoasl JOManIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHHS MABIKYIIUX CHUJ 3BOJIOLHMMN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoIonus M eé pe3yJibTaThl

[lonmymsimust kak s3JeMeHTapHas eAuHuna 3BomonuH. CoBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomynsiuil. U3meHenre reHodoHn1a Nomyssuu Kak
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeThdeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBINA MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHOB — cCiydailHbIe HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsmusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavbluKa.
CHudicenue 2eHemuuecko2o paszHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eno8 6 Oomvwuux u Manvix nonyaayuax. Murpanuu. M305smms  TOMyIISIui:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoornyeckas (penpoyKTUBHAs).

EctectBennsiit oTO0p — HampaBistouniuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWN, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHu3MOB KakK pe3yJlbTaT MHKPOABOJIOLUU. BoO3HMKHOBEHHE
npucrnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, MOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPHUUECKOe (9KOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanus). JmuTeabHOCTh SBOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb  »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUS
6rnopazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS Mapa3UTOB M MX X031€B. MeXaHU3MBI
(hopMHUpOBaHHS YCTOWYUBOCTH K aHTUOMOTHKAM U cTI0coObI OOpHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, . Maiip.



Tabnuuet u cxembl: «MyTalMOHHAS U3MEHUMUBOCTEY, «llOMyIsIIMOHHAst CTPYKTypa BUAAY,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUNY,
«OKOJIOTHYECKasi HM30JALMs TOMYJIALUA ceBaHCKOW ¢openny, «l'eorpaduueckas H30IALIUSA
JIMCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoib», «[lomynsiroHHbIe BOJIHBI YMCIEHHOCTU
XMUIIHUKOB M XKepTB», «(Cxema JeMCTBUS €CTECTBEHHOro oTOopa», «PopMbel OOpbOBI 3a
CYILLIECTBOBAHUEY, «MHpycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka »XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosiornueckue aganrtanum», «I[IprucrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «Crpykrypa BuIa B Hpupoae», «CrnocoObl
Buj00OpasoBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOEe BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamycTtHo-
peICUHbIN THOPUY.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl U 3BEpeH C
IpUMepaMy pa3IUYHbIX IPUCIIOCOONIEHUH, Yydena NTHUIl U 3Bepei pa3HbIX BUIOB, repdoapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JladopaTopHas pa6ora «BpIsiBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiennsi OpraHu3MOB U WX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB IO MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLus U €€ pe3yJIbTaThl

Merto bl u3yueHust MakposBoronuy. [laneonTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
Ilepexoanbie GopMbI U HUIOTEHETUYECKHE PSIIbI OPraHU3MOB.

buoreorpaduueckne meronasl u3ydeHust dBosronuu. CpaBHeHue GIopel W payHBI
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buibl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHIECKUE METObl M3Y4YEHHUS 3BOJIOLMH.
I'eneTnyeckue MexXaHU3MBI HBOJIIOLIMM OHTOTE€HE3d M IMOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omosornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBu3Mbl. MoeKymsipHO-
reHeTu4ecKkue, OHMOXMMHUYECKHMEe M  MaTeMaTHYeCKHUe METOJbl  M3Y4E€HHUS  SBOJIOLMH.
I'omonoruunsie rensl. CoBpeMEeHHbIE METO/Ibl IOCTPOECHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XpPOMOCOMHBIE MyTallMM U 3BOJIIOLMS TEHOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwia) dBOMOUMH. [lpunHyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIOLMH.

JdeMoHcTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIL JIOIIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOBY, «PenukThl», «HadanbHble cTaguu 3MOPHOHAIBLHOTO
pa3BUTHS  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpHI YellOBeKa W HIMMIaH3e», «lJIaBHBIE
HampaBJIeHUs IBOTIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIUM, TepOapuu, MYJISKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKACHUS KU3HM Ha 3emiie. AOHOreHe3 U IMaHCIEepMHUSL.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHHM XU3HHM (KpealroHu3M). ['mmore3a mocTossHHOTO



camo3apo>KJIeHUs KU3HU U €€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxosxaeHne Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE 3Tanbl HEOPraHUYecKoM 3BoJitonuu. [lnanerapHas (reosoruyeckas) BOJIIOLHUS.
Xumuueckasi 3BONIONUSA. AOHUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. KOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoanepBaTHas
runote3a A. WM. Onapuna, rumote3a mepBuuHOro OympoHa JIk. XomjmeiiHa, reHeTHdeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoteza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emnnm u wmeroabpl €€ wusydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTENbHAasE W aOCOJIOTHAs  T'€OXPOHOJIOTHSL.
['eoxpoHonoruyeckast mKaja: 30Hbl, Ipbl, EPUOJIbI, FTOXH.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOMIEHKM KaK aHajor mepBbix Ha 3emuie coobmiectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BBICIINX pacTeHUd. OCHOBHbIE apoMOpP(O3bl pPaCTEHHIA.
Beixon pacrenuit Ha cymy. llosBneHume CHopoBBIX pPACTEHMII M 3aBOEBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl SBOJIONUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHWE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnil M1 penTHIINA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxeu, NpoTepo30M, Majieo30i, Me3030i,
KaiiHO30HM. OOIas XapaKTepuCTHKa KIMMara U TreoJIorMueckux mpouecco. [losBienue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIeo0pa3oBaHUE: €ro YCJIOBHS M BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl npouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXpaHeHus OMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNIBI KiaccuuKauu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita @. Penu», «Cxema omeita JI. Tlactepa mo u3yueHuro
camo3apoxkeHus xu3zHm», «Cxema omnbita C. Musiepa, I'. IOpu», «OTansl HeopraHMuecKoin
sBosoLn», «I'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM 3BOIIOLUNY,
«Cxema o00pa3oBaHUsl DyKapuoT myTéM cuMOHorenesa», «Cucrema KHUBOH TNPHUPOIBI»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PuHnopuUTHY, «OIHOKIETOYHBIE
BoJopocian», «MHOroknerounsle Bojopocian», «Mxmy», «IlanmopotHukmu», «l onocemeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS HKUBOTHOTO MHpPay,
«Apomopho3bl  KUBOTHBIX», «IIpocteiimme», «KumeunononoctHsiey, «Ilmockue yepBu»,



«YIeHuCcTOHOTHEY, «PBIOELY, «3e6MHOBOTHEICY, «IIpecmbikaromuecs», «lItuup,
«Mnekonuraronuey, «Pa3BuTue JKM3HU B apxeuckod ope», «PasBurhe JKU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTue KHU3HU B TNANCO30MCKOM 3pey», «Pa3BuThe KHU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OGopynoBanue: repOapul pacTEHUW PA3IUYHBIX OTIEJIOB, KOJUICKIIUM HACEKOMBIX,
BJIQ)KHBIE Ipenaparbl >XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOKUX, CKEJIEThI
[I03BOHOYHBIX >KMBOTHBIX, Yydeia NTHUIl M 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEeH, MOJIE3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MopenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTraHUYECKUX COCTMHEHUM B MIEPBUYHON aTMOchepey.

JladbopaTtopnas pabGora «/3ydeHne u oONMCaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEW CTPOEHMSI PACTEHHUH pPa3HBIX
OTZEIIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOIIOJIOTUH.

CraHoBJIeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxonctBo  yenoBeka ¢  JKUBOTHBIMU. (CuHcTeMaTHyecKkoe TIOJIOKEHHE  YelIOBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKAa C  JKMBOTHBIMHM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpHuoJIoTHYECKUE, (PU3HOIOro-OMOXUMHUYECKUe, TMoBeAeHYeckne. OTiauuus uenoBeKka OT
XKUBOTHBIX. [IpSIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. PazBUTHE TOJOBHOIO
MO3ra ¥ BTOPOU CUTHAJIbHOM CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOINOTEeHe3a:  OWOJOTHYECKHE,  COIHMAJIbHBIC.
CooTtHomieHre OHOJOrMYECKUX U COIUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTaauU aHTpororeHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHbI (IIPOKOHCYIIHI)
U paHHHUE MOHTUbI — O0IIKE MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH U JII0JIei. ABCTPaIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBJICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YeloBeKa pa3yMHOro. YeaoBeK HeaHIepTalbCKUui
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHbIi COBPEMEHHOTO THIA, JIEHHCOBCKUMI
Yel0BeK, OCBOCHHE KOHTMHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKA.

DBOJIOIUS COBPEMEHHOIO 4eJoBeKa. EcCTecTBEHHBI OTOOp B MOMYSIUSAX YelOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsairoHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbmive pacel: eBpomeouaHas (eBpasuiickasi),
aBCTpaJO-HETPOUAHAS (PKBaTOpHAlIbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHsl 4YeloBeKka 1o IutaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENBHOCTh  pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpyXarlei cpensl. Biusiaue reorpadudeckoil cpeabl u apeida reHoB Ha MOPGOIOTHIO U
(GU3MOJIOTHIO YeIoBeKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMOJOTHYECKOM) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYJISIUH.



buocounaneHple  uccleOBaHMS ~— HpUPOJABI  deloBeka.  VccinepoBaHWe — KOZBOJIIOLMU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeETOIbI  aHTPOIOJIOTHNY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsHB), «CKeJeT YeloBeKa M CKeJNeT IIMMIIaH3e», «PyIuMeHTHl u
aTaBU3Mbl», «JIBIDKYyIlME CHUJIBI aQHTPOIOIEHE3a», «OBOJIIOLMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuin», «leHUCOBCKANM YEI0BEK»
«Heanpepranbup», «KpoManboHIb», «Ilpeaku uenoBekay, «ITalbl SBONIOLNUN YEIOBEKay,
«Pacsl yenosekay.

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
YyeynoBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYECKUMU U OMOIEHCKUMU
CIOKETaMM MPOUCXOXKACHUS YelloBeKa, poTrorpadru HaX0JI0K MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKeJeT 4eJIOBEeKa, MOJIEb Yepena 4eloBeKa M 4eperna IIMMIIaH3€, MOJIENb KUCTH YelloBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMSI CKeJleTa 4YeJIOoBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX afjanTalui YeI0BEKay.

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

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CeseprioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazpensl um 3amaun skosioruu. Csizb
9KOJIOTHUH C APYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmonEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3HauYE€HHE SKOJOTUYECKUX 3HAHMHI I YelOBeKa. DKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpoaod. POpMHUpPOBAHHE SKOJOTMYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynawse, H. A. CeBepuos, O. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabnuisr u cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXarlolLEen Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonorudeckre (GakTopbl U 3aKOHOMEpHOCTH uX jedctBusa.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  aOuMoTHYeCKHe, OUOTHYECKHEe, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JeWCTBUS 3KosIorndeckux (axkropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue (akropsl. CBeT Kak sKogorHyeckuil paxtop. JlefcTBre pa3HbIX Y4aCTKOB
COJIHEYHOTO CIEKTpPa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHHMH M KUBOTHBIX IIO
OTHOIIECHHUIO K cBeTy. CUrHasibpHas poJib cBera. doTonepuousm.

Temneparypa kak skonoruyeckuii Qaxrop. [leiicTBue Temmeparypbl Ha OPIraHU3MBIL.
[To¥iknnorepmMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BrnaxHocTh kak 3konorudeckuii ¢akrop. IIpucnocobrmeHuss pacTeHuid K MOIEPKAHUIO
BojgHOoro Oamanca. Kitaccudukanus pacTeHHid TO OTHOIICHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJAHOTO PEXKUMA.

Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBCHHASI, BHYTPUOPTaHW3MEHHAsA. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIC PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHIA KU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JepeBbs, KYCTapHHKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHUE TPaBHI.
XKuzneHHnele GOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daxtoppl. Buapl < OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero Gopmsl. [lapazutusm, koomnepanus, MyTyallu3M, KOMMEHCATIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMA IS CYIIECTBOBAHUS
OpraHU3MOB B cpejnie ooutanwus. [I[puHIIMIT KOHKYPEHTHOTO UCKITFOUCHHS.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopb», «CBETOBOM CHEKTP», « IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3MOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue putMbl», «KusHenusie popmbl pacteHuiy, «KuzneHHsle GOPMBbI KUBOTHBIXY,
«IJKOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «llemu nuraHusy,
«XwumHangectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTeHUH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repObapuMl U KOJUICKIHU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHMii, dYydera MTULl U 3Bepeil, repbdapuu pacTeHHil, OTHOCSIIMXCS K TUrpoduTam,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS JTaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIOUINX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0lIuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSAM YCIOBUM JKU3HHM, repOapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3JIMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIHX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHu3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB ¥ NOMYJISIIHI

DKOJOTUYECKHE XapaKTepUCTUKK Tomynsauuu. [lomynsius kak Ouoioruyeckas cucremMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OcOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHON CTPYKTYpPHI OMynsaiuii. OCHOBHBIE TTOKA3aTENH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIUSL.



Okojoruyeckasi CTpykrypa nonyiasiuuu. OneHka 4MCIeHHOCTU Nomynsauuu. JluHamuka
MOMYJISAUMNA U €€ peryisiiusa. buoTuueckuii moTeHuuan nonyysuuu. MoaenmpoBaHue JUHAMHUKA
nonyysiiud. KpuBbsle pocrta uuciaeHHoctu mnonyisiuud. Kpusbsie BbDKuMBaHus. Perymsims
YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHOromepHas MOJETb
skonornueckor Humu Jx.M. XarunHcona. Pazmepsl sxonorndeckoil Humm. lloreHnuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema mnomymsiiuii. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHU.
DKOJIOTHYECKUE YKBUBAJIICHTHI.

3aKOHOMEPHOCTU TIOBEJIEHUS W MUTpalui >KMBOTHBIX. buosiornueckue uWHBa3Uu
Yy)KEPOHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCOH.

Tabmuie! 1 cxembl: «IKOJIOTMUECKUE XapaKTePUCTUKU MOMYIsIum», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiael nonmyasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMammy», «Moaenb skosioruyeckod Humm k. H.
XaTuYnHCOHAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pat6ora «IIpucmocoOienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MeXIy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHANBHBIC OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemiecTB 1 NOTOK 3HEPTUH B IKOCUCTEME.

OcHOBHBIE [TOKA3aTENHN HKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qrcel, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHble M BTOpUYHBIE CYKIIECCHUU M HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOmiecTBo.
buopa3nooOpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1eco8, cmeneti, NyCMbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackast ¢uopa u ¢ayHa.
CunanTponuzanusi ropoJckoi ¢dayHsl. buomornueckoe M  XO034HCTBEHHOE 3HAYCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgpexma u 6u00s-30ughuxamopos (kiouegvix 6u008) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC HHEPrHM U  BEUIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUH M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX 1 AaHTPOTIOTEHHBIX BO3/IEUCTBUM.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCIMEMHOM YPOBHAX, OCHOB8bl IKONOLUHLECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO03a», «DKOCHUCTEMAa IIHPOKOJIMCTBEHHOTO JIECay,
«JKocucreMa XBOWHOTO Jeca», «DyHKIHMOHAIBHBIE TPYMIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTanus (macTOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMaccel», «DKOJIOTHIECKast
nupamuaa sHeprum», «OOpasoBanue Oosota», «llepBuuHas cykueccus», «BoccraHoBieHue
Jjeca Tocie moxapa», «JKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB M MOTOK
SHEPTHHU B arporeHosen, «[Ipumepst ypOoskocucTemy.

OGopynoBanue: repbapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb YKOCHUCTEMBI.

I[IpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKeKypeust «IKCKypcus B TUIMYHBINA OuoreoneHo3 (B aAyOpaBy, Oepe3HsIK, elbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapuas o0osouka 3emid, TIie CYIISCTBYET WJIM CYIIECTBOBaJa
XW3Hb. PazBuTHe npenacrasienuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
ounocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTHU CyliecTBOBaHMs Onocdepsl. OcobeHHOCTH OMochephl Kak TiI00aTbHON
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jieca, CMeIllaHHbIe U IIUPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTHIHU, TPOIIHMUYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

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

Tabmuet u cxemsl: «['eochepst 3emnn», «KpyroBopot azota B npupoae», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  necy, «lllupokonuctBeHHblt nec», «Cremb», «CaBanHay, «IlycTbIH»,
«Tponmyeckuii ecy.

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOHM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.



AHTpOIIOTEHHOE BO3/JEHMCTBHME Ha pPACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PaCTHTENHHOTO M KXUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIle KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUYECKHEC
MapKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPHUPOIBI. ParoHampHOE
IIPUPOJIOIIOJIBL30BAHUE M COXpPaHEHHME OHOJIOrMYecKoro paszHooOpasus 3emu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHUSCKUX KPU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
Y €r0 BEPOSATHBIC MOCIEACTBHSL.

Pa3BuTHEe METOMOB MOHHTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaiowjeil. U KOHKYPEHMOCNOCOOHOL
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaloujue O00CMYn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUCMeM U cnocob608 6opvbbl ¢ OUONOBP EHCOCHUAMU.
Pexoncmpykyua mopckux u nazemHulx sKocUcmeM.

JdeMoHcTpanuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbil  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPHINY, «MOJIeNN yIpaBIsIeMOTO MUPaY.

O6opynoBanue: dortorpadun OXpaHAEMBIX PACTCHHH W JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHHUS OOYy4YarOUIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME COCTABJIAIONIME: OCO3HAHHE OOYYArOIMMHUCS  POCCHMCKON  TI'pa)KIaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMU IICHHOCTAMU, NIPUHATBIMH B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESITENLHOCTH B IPOIIECCE pean3aliil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBaXEHHE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHONICHUIO K SBJICHUIM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIIPOILIECCE COBMECTHOTO BBINOJHEHHUS YUeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACICAUIO M TaMATHHUKAM TPUPOJBHI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWMSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHWW 3aKOHOB TIPUPO/IBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMTENSIM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOLIECHUII;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IJIAHUPOBATH W  CAMOCTOSITENIBHO  BBITIONHATH  TaKyHO
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAHUIO Ha MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIIECTBUI JIJIsI OKPY>KAIOIIEH Cpelibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAESMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHbHOM, KOMMYHHMKATUBHOM W COLMAJBHOM MpPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHATILHOTO HAYYHOT'O MBIIIJIEHHS], CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHON LMBHIM3ALMU: 00eCIIeUeHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMHUpyeMoil Mpu U3yuyeHUN OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHue Jienatb O0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATENbHOCTH, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJ0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS M YHHBEpCaJIbHBbIC Yy4eOHBIC ICHCTBUS B TIO3HABATEIHLHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JICHCTBHUSA, PETYISTHBHBIC YHHBEpPCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHUpOBaTh M aKTyalH3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATH CBA3U C IPYTUMU MOHATHIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Ul OObsAcHEeHUs (AKTOB U SBJICHUN KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPECTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OIIEHWBATH COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB TIO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BJIAJICTh HAYIHOW TEPMHHOJIOTHCH, KITIOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y €€ pEIICHHs, HaxXOJIUTh apryMEHTHhI JUIS JIOKAa3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsM, OIICHUBAThH TIPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHKSI U3 Pa3HBIX MPEJIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpochl W TMPUMEHSATh PA3JIUYHBIE METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MYECKUE U MATEMaTHYECKUE 3HAKU M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHHMBEPCAIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBHITIONHEHHsI WpeiaraeMoil 3aqaud, YYUTHIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJEMCTBYS NPU pPELICHUH Yy4eOHOU 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pacClpelensiTh POJU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHHUS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO AEATEIBHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO U MPOSIBIECHUIO MIMPOKOM PYIUIMH B Pa3HbIX 00JacTIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BIIQICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIHTATOB U OCHOBAHHMIA, UCIIOJIE30BATh MPUEMBI pedIeCKCUN
JUTSL OLIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUXKEHUIO;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEIbHOCTH;
3) npuHsATHE CeOS M APYIUX:
MIPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;
MIPU3HABaTh CBOE MIPaBO U MIPABO APYrUX Ha OIINOKY;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npouiaIbHOro 00ydeHust 00yqdaronuxcs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Ke B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeqMeTHble pe3ynbTaThl MPeICTaBICHbI 10 ro1aM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(bOopMHpOBaHUM E€CTECTBEHHO-HAYyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. Y. BaBmwioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSIOB B HacCleNCTBEeHHOW u3MeHunmBoctu H. WM. BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHU3Max pPAacTEHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS, Pa3MHOKEHMUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSIMHU, MEXKIY OpPraHaMH M CUCTEMaMU OPTraHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPAa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJIHATH JIaDOpAaTOpHbIE U IMpaKTUUYEeCKHe padoThl, cOOMIOIaTh IpaBUa MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Lelb UCCIEI0BaHUS, aHATM3UPOBATh MOJIy4E€HHBIE PE3YJAbTaThl U JAENaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAThb JTHUYECKHE AacleKThl COBPEMEHHBIX WCCIEIOBaHUI B o0sacTu
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacti OMOJIOTUH, METULIMHBL, OMOTEXHOJIOIMH, BETEPUHAPUH, CEILCKOIO X034HCTBA, MUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NpoPecCHOHAIBHOIO U BBICILIEr0 00pa30BaHuUs.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOopMUpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoitouuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HamnpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOH MUpaMubl SHEPTUM), TuoTe3bl (runoresza «mupa PHK» V. I'mnGepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJI0IeHUE, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHSI U OIICHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AIUIOMATPUIECKOTO U CUMIIATPHUECKOTO BHI000PA30BaHMS, BIUSHHS ABHKYIIUX CHII SBOJIOIHH
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U TPUCIOCOOIICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOTIOTCHHBIX H3MEHEHHH B SKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA YEIOBEYECKHUX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]Iy HCCIIEAYEeMBIMH OHWOJIOTUYECKUMH TPOIECCAMH W SIBICHHSIMH, JI€NIaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CpEACTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOODP Oymymieii mpodeccrHoHaIbHOM NesITeIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO03HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN(pPOBbHIE)

Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoTsbI
https://infourok.ru/biblioteka/biolo
1 buonorus xak Hayka 1 .
gia
https://infourok.ru/biblioteka/biol
2 JKvBBIE CHCTEMBI U UX U3YYCHHE 2 .
oglja
3 B HONOT YA KITeTI ) 05 h'F'_[ps:/hnfourok.ru/blbI|oteka/b|olo
gia
https://infourok.ru/biblioteka/biolo
4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 -
gua
5 Crpoenne 1 dyHKIUH KIeTKH 8 5 h'ﬁps:/llnfourok.ru/blbl|oteka/b|olo
gua
OGMeH BELIECTB H IPEBPALLEHHE https://infourok.ru/biblioteka/biolo
6 9 1 i
SHEPrUU B KIETKE gya
7 HacnencrBennas nadopmanus u 9 05 bubnuoreka [JOK
peanuszanus eé B KIETKe ' https://m.edsoo.ru/863d0af2
. https://videouroki.net/video/biologi
8 JKU3HEHHBIN UK KIETKH 6 1
a/10-class/
https://resh.edu.ru/subject/5/10/
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 15
https://videouroki.net/video/biologi
10 Pa3mHOkeHUe U pa3BUTHE OPraHN3MOB 8 1.5
a/10-class
11 I'enernka — Hayka o 2 0.5 bubnuorexa [IOK
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HaCJICACTBECHHOCTH U U3MCHYUBOCTHU

https://m.edso0.ru/863d0af2

OpraHu3MOB
https://videouroki.net/video/biologi

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1

a/10-class/

13 3aKOHOMEPHOCTH N3MEHYHUBOCTH 6 1 https://resh.edu.ru/subject/5/10/
https://vi roki.net/vi iologi

14 L eHeTHKA TeToBeKa 3 05 ttps://videouroki.net/video/biologi
a/10-class/
https://videouroki.net/video/biologi

15 Cenexuusi opraHu3MoB 4 1 ol ll(D)S-CIZSI,S/ HroLneuvi 10108

16 buoTtexHonorus 1 cCHHTETHYECKAs 4 bu6moreka [IOK

OMOJIOTHSI https://m.edsoo.ru/863d0af2
17 PesepBHOE Bpems 1
OBIIEE KOJIJMYECTBO YACOB I1O 102 13

I[TPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 PO
MPECTaBICHUN B OUOJIOTHH https://resh.edu.ru/subject/5/11/
2 MHUKpO3BOIIONHS U €€ pe3yIIbTaThI 14 2 https://resh.edu.ru/subject/5/11/
3 MakposBoJTtoIHs 1 €€ pe3ysbTaThl 6 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 1 15 POII -
3emie https://resh.edu.ru/subject/5/10/
5 [IpoucxoxaeHue yeaoBeka — 10 1 POIII _
AHTPOTIOTEHE3 https://resh.edu.ru/subject/5/11/
DKOJIOTHUSI — HayKa O
6 BIAUMOOTHOMICHHIAX OPrafsMos 1 3 0.5 https://resh.edu.ru/subject/5/11/
HaJOPraHU3MEHHBIX CUCTEM C
OKpY>Karolen cpenoit
Opranu3Mebl ¥ cpesia 0OUTaHUS 1 15
DKOJIOTHS BUJIOB U TOYJISIIIHI 1 0.5
9 DKO0JIOTHS COO0IIECTB. DKOJIOTHUECKHAE 12 1 05
CUCTEMBI
10 buocdepa — rimobanbHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O 102 0 75
I[TPOTPAMME




IMPOBEPAEMBIE HA EI'D 10 BUOJIOI'MU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbLHO NPOrpaMMbl Cpe/IHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHWUW O MECTE W POJHM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHUH KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKXKE B PEILIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOTIOIH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenne cucremMoi 3HaHWA 00 OCHOBHBIX METOJaX HAay4YHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKHUX HCCIICOBAHMSIX JKHUBBIX
00BEKTOB M DJKOCHCTEM (OMUCaHUE, W3MEpEeHUe, MPOBEACHUE
HaONIOZICHUIT); CIOCOOaMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX IKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYNIHpPYS Iedb HUCCIICIOBAaHUS, aHAJIU3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETIaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIY HCCICAYEMBbIMH BEIMYUHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>Kku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOIOIMMEPBI, JAUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruyeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEIACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojactsa K. bapa, sBostonronHas
teopuss Y. JlapBuHa, CHHTETHYECKAass TEOPHUsI DIBOJIOLHMH, TEOPHUS

antpornorenesa Y. Jlapsuna; teopus Ouoreoneno3a B.H. Cykauépa;




yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTypHbIX pacreHud, yuenne A.H. CesepuoBa o0 nyrsix u
HaIpaBJICHUSX 3BOJIOIMH, yueHue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Ms MOTOMKOB IIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus IpusHakoB I'. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSIOB B HACIEACTBEHHOMN
m3MeHunBocty H.M. BaBuinoBa; renetrmuyeckoro pasHoBecus JIK.
Xapnu u B. BaiinGepra; 3aponsimeBoro cxonactsa K. bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, 5K010rM4ecKod MUpaMUbl YHCeN,
OMOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOTO OyiapoHa JIxk.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPHUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBIMU
OHOJIOTMYECKUMU O6’B€KT3MI/I, mpooeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUM IOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIUBAHHA JId PAa3sHbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'U B OKOCUCTEMAX (uerm IUTaHuA, ITNIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M MEXKAY CTPOCHHEM U
(GYHKIUSMU: OpPraHOMIOB, KJIETOK pAa3HBIX TKaHEHW, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMU KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TallaMU SMOPHOHAIBHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoMm U ¢pakTopamMu CpeIbl OOMTaHUS;
nporeccaMi  ABOJIIOIMM, JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OPraHnu3mMoB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK POKAPUOT U FYKApPHOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OpPraHoB W CHUCTEM OpPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIBHOCTH, POTEKAOIINX
B OpraHM3Max pacTeHWM, JKUBOTHBIX M YEJIOBEKa; OHOIOTHYECKUX

mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHpoOpMaMu U




MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTrO
TUTIOB TNHTaHWsA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MekHo3a,
ramMeToreHe3a, OSMOpHOTEHE3a, MOCTIMOPHOHAILHOTO  Pa3BUTHS,
Pa3MHOKCHHSI, MHAUBHIYaJTbHOTO Pa3BUTHS OpTraHuW3Ma (OHTOreHe3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTECTBCHHOTO OTOOpa; a/UIONMAaTPHUYECKOTO M  CHMIIATPUIECKOTO
BUJI000pa30BaHNS; BIMSHHS JABMDKYIIUX CHJI DBOJIONUU HAa TCHOMOH]
MOMYJISIIIAK; TPUCTIOCOOJIEHHOCTH OPTaHM3MOB K Cpelie OOWTaHWS,
Yepe/OBaHMs HANpPaBICHUM DBOJIONNH; KPYrOBOPOTAa BEIISCTB H

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBLAEIATH CYIIECTBEHHBIE IPU3HAKU
BHPYCOB, KIIETOK TPOKAPHOT W OYKAPUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOTO M JHEPTeTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJOTBOPEHUS, Pa3BUTHI H
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHHH B IKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
pPOoACTBa OPraHU3MOB PA3HbIX CUCTEMATHYCCKHUX I'PYIII, B3aUMOCBA3HU
OpPraHusMoB H CpCIbl O6I/ITaHI/IH; CAWHCTBA 4YCJIOBEYCCKUX Pac;
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/1;1
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMeHue KpUTHYCCKH OLCHUBATDH I/IH(i)OpMaL[I/IIO OHOJIOrNYECKOI0
COACPpKaHUsA;, UHTCPHPCTUPOBATD ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

IO3UIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
BHNOJIOI'HN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHWONOTUST — KOMIUICKCHAsT Hayka. bHoOJOrmYeckne HAyKd W
u3ydaembie UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
HAy4YHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HadueHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueit. 3HadyeHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPOIbI

1.2

KuBble cuctembl Kak npeaMmeT uzydeHus Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTh, CIOXHOCTh U
YIOPSI0YCHHOCTh CTPYKTYDBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHNE, PA3APAKUMOCTh, K3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3alu >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKaAHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(6uoreonieHoTHUeckmii), OuocdepHsIid. I[Iporeccel, MPOUCXOIAIINE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak (opma CyIIeCTBOBaHHS

MaTepuu

1.3

Meroasl Ouosiormuecko Hayku. HaOmronenwe, u3MepeHHe, HKCIIEPUMEHT,
cucremarusanus, MertaaHanus. [loHsTue o 3aBUCUMONW U  HE3aBHCUMOU
nepemenHoil. [InanupoBanue sxcnepumMenta. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCThb. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB.
[IpyunHBI HCKaXKEHUSI PE3yNbTaTOB AKCHepuMeHTa. [IoHsATHE CTaTUCTHYECKOTO

TECTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHA/IbHAS €IMHMIA XUBOTO. MCTOpHUS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
HlIneiinen, P. Bupxos). OCHOBHBIE MOJI0XKEHNSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIISIPHON M KJIETOYHOH OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOL MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JEMEHTHL. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonornueckue QpyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumnumaos.
Tpurmuuepuasl, ¢ochonunuasl, Bocku, crepouabl. buonormueckue GyHKIUN
munuaoB. OO0IMe cBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JJHK w PHK. CrpoeHune HYyKIEHMHOBBIX KHCIOT.
Hyxneotuapt. [Ipunmun xommnementapHoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makposprudyeckue cBsi3u B MoJiekyine ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCUYHKH, WX (DYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXMMHUYECKHEe U Ouodu3MdyecKkue WCCIeTOBaHM

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: 9JykKapuoTHdecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHne mpoKapuOTHUYECKOW KiIeTKW. KieTtouHas cTeHka OakTepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpOoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (ruazmanemma). CTpyKTypa mia3Matudeckoid memOpansl. Tpancropt
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: maccuBHBIM  (auddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbel. Pabora HaTpuii-KanneBoro
Hacoca. DHAOIMTO3: MHHOIUTO3, (aronuTo3. Dk3ommuto3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHH, rpUOOB.

Huromnasma. Iluto3omp. utockener. JIBwkenue nurtoruiasmMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHJIOIUIa3MAaTUYEeCKash CeTh
(BIIC), anmapat ['onbmkH, TU30COMBI, UX CTpOeHHE U (QYHKIUU. B3anmMocCBs3b
OJIHOMEMOpAHHBIX OpPraHOUJOB KJIeTKH. CTpOEHHE TPaHYISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmamkuit




(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BelecTB B KIETKE. Bakyoiaum pacTHTENbHBIX
kietok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne u (QyHKIMM MHUTOXOHIPUH W TuacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TIACTHABl  (POTOCHHTE3UPYIOUINX  JYKapUOT.  XJIOPOTUIACTEI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MpllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWKEHUE JKTYTHKOB U
pecaruek. MUKpoTpyOoUKH HuTOILIa3Mbl. LleHTpros.

Anpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuu. SnepHblii 6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE pacHoJIoKEHHE
XpoMOCcoM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounbsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOI)

2.4

AccUMMIIALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpOo(dHBINA. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedeHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakIuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunsi pepMEHTOB OT HEOPTaHMUECKUX KaTalnu3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
xJjioporiactoB B mponecce ¢dorocuHTe3a. CBeroBas u TemMHOBas (a3sbl.
[IponyktuBHOCTH oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MoB-XeMOCHUHTETHUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuH, cepoOaKTepuu, BOJAOPOIHbIE OakTepuu. 3HauCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusMbl. Buasl Oposkenusi. IIpoaykTel OpoxeHHS U HX
UCTIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
atamn. [ uKkoan3 — GECKUCIOPOTHOE PACIIEIUIEHHUE TIIFOKO3bI.

buonornueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJOTUYECKOTO OKHCIICHUS. Huknuueckue peaKium.

OxucnutensHoe (ochopunuposanue. [Ipeumymiectsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3pOOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MmarpuuyHoro cuHtesa. IIpuHIUI KOMIIJIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KOoJ, ero cpoucrBa. Tpanckpumnuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILHUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIENIbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kiletounslii romeocras.

Bupycbl — HekseTouHble (OpMBI KM3HM M OOJMMratHele napa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oiieBaHMs deoOBeKa, XHBOTHBIX, pactenuid. CITNJ], COVID-19,

COIMaJIbHbIC U MCAUITUHCKUEC HpO6HeMI)I

2.6

Knerounwrii mwkn, ero mnepuoabl W perymsamusa. HWatepdaza wu  MuUTOS3.
Oco0eHHOCTH TpOIIECCOB, MpOTEKamUX B HHTepdaze. [loaroToBka KIETKH K
nenennto.  [IpecunTeTnyeckuii  (MOCTMHUTOTHYECKHI), CHHTETHYECKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pernukanus. Ilpunumnsr penmukanuun  JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTHIl. JIUIjIowmHbld u
rariouHbI - Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHL
Tunel mMuto3a. Kapuokunes u nurokuHes. buonoruueckoe 3HaueHHe MHTO3a.
Perymnsmus MmutoTryeckoro nukia kiuetku. [Iporpammupyemast kineroynasi ruoens
— arfornTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJOoruyecKkas cCucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOUYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BET€TaTUBHOE) U
noyioBoe. Buasl 0ecrnonoro  pa3sMHOXKEHHs: [OYKOBAHHWE, CIHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonoruueckuii cmpici Meio3a




U IIOJIOBOTO Iporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 W OOTEHE3.
Crpoenue mnoJjoBbIX KieToK. OIUIOAOTBOpPEHHME U SMOPHUOHAIIBHOE pPa3BUTUE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOe pa3BuTue oOpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenust. OcobeHHocTH
NpoOJIeHNsT MJICKONUTAIOIIUX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiaJka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HMEpPApXUUYECKUX B3aUMOJEUCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMyeckoe 3HaueHUE MNPSIMOTO M HEMPSAMOTO pa3BUTHUS, HX
pacnpocTpaHeHue B mpupojge. Tumbl pocta XUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta >KMBOTHBIX M 4yesoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne u pasButHe pacteHuil. ['ameropur m cmopodur. Meiio3 B
JKU3HEHHOM I1MKie pacteHui. OOpa3oBaHme cmop B TIpolecce Meiosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnun OHTOr€HE3a y paCTeHI/Iﬁ M JKUBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMoOJIOTHMYHEIE XpOMOCOMBI, AJUICIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, reTrepo3urora, 4YdcCTas JIMHUA, FI/I6pI/II[LI, I'CHOTHII, (1)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -TeHETHYECKUH

3.3

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpuzoB mepBoro mokosieHus. I[IpaBuno momuHHMpoBaHus. Bropoit 3akoH
MeHngenss — 3akOH pacllelUieHHs Npu3HakoB. LluTtonormuyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ uoTe3a YuCTOThI TaMeT.

AHanuzupyroliee ckpemuBaHue. [IpoMexyTouyHbIl XapakTep Hacjaea0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJIHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemmuBanue. TpeTuil 3akoH MeHzmenst — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILMBAaHMUS.
CueruieHHoe HacnenoBaHue npusHakoB. PaGotst T. Moprana. CueruieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYIICHUE CUCIUICHHS MEXIy TIE€HaMHu. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIIPEACIICHHs IoJ1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIA M TeTepOraMeTHbIM MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue mNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak nemoctHas cucreMa. [lnedoTponusi — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXeCTBEHHBINM auienn3M. BzamMoaelcTBHe HeEaIeIbHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpesl mpu popMupoBaHuu ¢peHotumna. i3MeHunBoCTb
npru3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHAS.

MomudukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpeapl B (opMHpOBaHHU
MoupHKaMOHHONM n3MeHunBocT. Hopma peakiiny npusHaka. BapranoHHbli psij
n BapuanuoHHas kpuBas (B. HWoranncen). CBoiictBa MOAM(HUKAIMOHHOM
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buibl
TEHOTUINYECKON N3MEHUYMBOCTU: KOMOMHATHBHAS, MYTAL[IOHHASL.

KoMOnnaTtuBHAsT W3MEHUMBOCTh. Mel03 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POb KOMOMHATUBHOM M3MEHYMBOCTH B CO3/1aHUU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyrannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauud. CoMaTu4ecKue U MojoBble MyTauyd. [IpuyrHbel BOSHUKHOBEHHUS MyTaLUM.
MyrareHsl M UX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacyeAcTBeHHOM n3MeHunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUA T'€HOMaA
yenoBeka. MeToAbl  HU3y4eHUsT TE€HETUKM YeJOBEKa: TI'€HEaIOrMYecKui,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISI{UOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOIIBIO
[111P-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4eloBeKa. [ e€HHbIE U
XpPOMOCOMHBIE 0o01e3HU YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILEHUU

U JICUYCHUH T'€HETHYECKHUX 3a001eBaHMii YyeaoBeka. CTBOJIOBEBIC KIETKH




3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHue CeeKIUU U jomecTukanuu. Yuenue H.W.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO0Opa3Hs KyJIbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTEHUN M MOPOJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HAaCIEICTBEHHOM u3MeHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
VH]IUBUy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnrbiTanue
IPOU3BOJUTENIEH MO NOTOMCTBY. OTOOp HO TE€HOTUIy C IOMOIIbI OLIEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOUM padoThl. PamuaninoHHbIil 1
XUMUYECKUA MYyTareHe3 KaK MCTOYHUK MYTalluid y KYJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS HW  METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust uiCXoIHOTO MaTepuaina Jyis CEeleKIUu.
[Tomydenne monmmionoB. BHyTpuBHmoBas rubpuam3amms. bIM3KOpoACTBEHHOE
CKpelmBaHue, Wi UHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero nmpuumnbl. Mcnons3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHHs

CEJICKIINY PACTEHUI U KUBOTHBIX

3.7

OOBEeKThI, HCIIONIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKPOOPTaHMU3MbI, HMX  XapaKTepucTUKa. TpaaulMOHHAas  OHWOTEXHOJOTHUSA:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpyKIUS SHIEKIETOK U KIOHHUPOBAHHUE HKUBOTHBIX.
MeTto/ TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCcTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTwkeHuss W IMepCHEeKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMa
OpraHnu4eCcKoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOJOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunanbabie OpraHU3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOC, PCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHLIX OPTaHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHorokierounbie pacTeHus. B3anMoCBs3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak eaumHoe wenoe. TkaHu pacteHuid. TuHIBI  PacTUTENIBHBIX TKaHEW:
oOpa3zoBaTenibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocta cTpoeHus, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble M reHEpaTUBHBIE OPraHbl pacTeHUA. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUk€HME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIONO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. Auddysus ra3oB uepes3 NOBEPXHOCTb KIETKH.
TpancnoptHeie cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra  y
MHOTOKJIETOUHbIX pacteHuit. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOU
3amuThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MoOB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€eTOYHbIE  KMBOTHBIE. B3auMOCBsI3b  4acT€d  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIWTEIUalbHas, COCIWHMUTEIbHAs, MbIIICYHAs, HEPBHAs.
OcobGenHoctn cTpoeHUs, (YHKIMA M PACMOJIOKEHUs TKaHEdW B OpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkenleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckeseT. CTpOCHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHUOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cucTeMa 4elloBeka. MexaHu3M
BEHTWISIIIMKM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIeHHs. JBOJIIOIMOHHBIE  YCIOKHEHHS CTPOEHUS KPOBEHOCHOU
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhineneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BakyosH. OpraHsl BeleneHus. CBsA3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIECIUTENBHOM cUCTEMaMu. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBbl © HX

MIPOU3BOJIHBIC.




PaznpaxxuMoCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisuusi y MHOTOKIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedieKTopHas peryisiiusi Yy MHOTOKIETOYHBIX JKUBOTHBIX.
HepBHaas cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropHas nayra. besycioBHble U yCIOBHbBIE
pednexcsl. ['ymopanbHas perymsiuust ¥ SHJIOKPUHHAs CHCTEMa >KMBOTHBIX H
yenoseka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKpUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucreMma. Peduiekc u pedrekropnas agyra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3ammurta opranuzma oT OosiesHeil. IMmyHHas cuctema yenoBeka. Kietounsrii u
TYMOpaJbHBIA HMMYHHUTET. BpOoXIEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYyHUTET. Teopusi KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3mMoB. Pouib

BPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBenocnas cuctema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

5.4

Jpixanue yenoBeka. [{uddys3us razoB uepe3 MoBEepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4yenoBeka. JIpixaTenmpHas MOBEPXHOCTh. Perymsmust  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIIbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApPCHUC

5.6

[TokpoBsl u wux mnpousBojaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢dbyHkmonnpoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJlIoBeKa: MblieuHas cucreMa. CKEIeTHEIE MBIIIIBI U1 HUX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOJIOLMHU. Pa3BuTHE )XKU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuzub n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JIBuokymue cuiibl 3BoJouuu BUIOB 1o Y. JlapBuHY (BbICOKasi HMHTEHCUBHOCTh
pa3sMHOXEHHST OpraHM3MOB, HAcCIEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko teopun 3Bosroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAsl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUN €CTECTBCHHO-HAYYHOW KapTHHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas enuHuia 3BoyoluUd. COBpEMEHHBIE METOJbI
OLICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTapHOE 3BOJIIOLUOHHOE SIBICHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaiinGepra.

DOneMeHTapHble  (PakTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunaTtuBHas wu3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE M3MEHEHUS 4YacToT ajulejed B momyiasamusax. Oddext
OCHOBATEJI. Murpanuum. N3omsus MO YJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs ), OHMoJIoTHYecKast (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisiomuii  gaktop aBosouuud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBO# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHU3MOB  Kak  pe3yiabTaT  MHKPOAIBOJIIOLUM.
Bo3nukHOBeHHE  TpHCHIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoanantanuu. [Ipumepsr npucrnocobiaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtONuU. M3omsuus — kitoueBoil ¢aktop BuIooOpazoBanus. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzanys). JJiMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp »BosonMOHHON OMOJIOTUH B pa3pabOTKE HAyYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOIIOLKS U KOABOJIOLHMS IMApa3UTOB U HMX XO3SEB.
MexaHu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydyeHHs MakpolBoJrouuu. [lameoHTosmornyeckue MeETOAbl M3Yy4EHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.
Bbuoreorpaduueckue meroap! n3ydeHus sBosorun. CpaBHeHue (Gaopsl U payHbl
MaTEepHKOB M OCTPOBOB. buoreorpapuueckue odnactu 3eminu. Bunsi-sHuaeMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITe.HBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJJIOIMU OHTOICHEC3a M IIOSABIICHUA
OBOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosmoru4ueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIHUA T'CHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBWia) SBOJOLMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUN

6.4

Hayunple rumoTe3pl NpPOMCXOXKIACHUS KU3HU Ha 3emie. AOuOreHe3 U
naHcnepmus. JloHaydHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAIlMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXKAEHUS KU3HU U €€ ONPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamwmanmanum, JI. Tlactepa. IlpoucxokaeHue KWU3HH U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBoitouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHUYecKas »5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumtepa u I'. HOpu. OO6pa3zoBanue
nojmMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emiin u metonpl €€ uzydeHus. Mckomaemble OpraHUYeCcKUe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXH.

HauanbHbie 3Tanel opranndeckoil 3Boouud. [losiBeHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoOMOIMS MeTaboin3Ma. BO3HHKHOBEHHE TEPBBIX HSKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MEePBbIX Ha 3eMJjie COOOLIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[IpoucxoxaeHue SykapuoT (cUMOHOTreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE J3Tambl 5SBOJIONUHM BBICHIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. IlosBineHue CHoOpoBBIX pacTeHUR U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIONMM KMBOTHOTO Mupa. OcHOBHBIE apoMop(hoO3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. IlepBrie XOproBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHmun kmodeBoro apomopgosa. OcBoeHne OeCrO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie [0 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3oHu,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMara W TI'eOJOTHYECKHX
npoueccoB. [losiBIeHNe U paclBET XapaKTEPHBIX OPTaHU3MOB. YTIIe00pa3oBaHHE:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBI cOCcTaB aTMOchepshl.

MaccoBble BBIMHUpaHHUsSI — 3KOJOTMYECKHE KpHU3UChl mpouwioro. Ilpuumssl u
CJIEICTBUSL MaccCOBBIX BbIMUpaHuN. COBpEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTpomosnioruu. Metonbl anTpomnosiorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/CcTBO 4YelioBeKa C XKUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJICTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOTIOTHYECKHE, (bU3HOIOT0-OMOXUMUYECKHUE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOIO MO3ra U BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOINOTreHe3a: OWOJOTHYECKHE, COIMAIbHBIC.
CooTHolIeHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3A. ABCTPAIIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS OpyAuil  Tpyaa. Yenosek
MPSMOXOJISAIIMA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiienboepreckuii — oOImMH MpeloK HEeaHAEPTANbCKOrO YelIOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIMA, JCHHCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOTo 4enoBeKa. EcTecTBeHHbIH OTOOpP B MOMYISLUSAX
yenoBeka. MyTalMoOHHBINA mpouecc U nomuMmopdusMm. [lomynsaunoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YyelnoBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbiime pacel:  eBponeouHas
(eBpasmiickasi), aBcTpajo-HerpoujHas  (9KBaTOpHANbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBOo  uenoBeueckux pac. HayduHas  HecOCTOSTENBHOCTh — pacU3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduveckoid cpensl W apeiia TeHOB Ha MOpQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpuCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUH C IPYTUMH HAyKaMU.
Metonpl skonoruu. IloneBele HaOMOAEHMS. OKCHEPUMEHTBl B  AKOJOTHU:
NpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIEeH cpeibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aedcTBus. Knaccupukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, AHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHSI JKOJOTHYECKUX (akTopoB. [IpaBmio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKoJIOrHYecKui ¢axTtop. JleficTBue pa3HbIX
YYaCTKOB COJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temnepatypa kak dkojorumdeckuii dakrop. JlelicTBue TeMmieparypel Ha
opraHu3msl. [IoHKWIIOTEpPMHBIE © TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepkaHuto BoaHoro OanmaHca. Knaccudukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6nenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JAYyILIHAs, IOYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpell oO0uTaHus OpraHu3MoB. [IpucmocoOiieHHs OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M TOJUYHBIE
putMbl. [IpHcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSAM YCIOBUH
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYyCTApHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poO0MOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HHU.

buoTtnueckue ¢axtopbl. Buabl OMOTHUYECKMX B3aMMOJCHUCTBHUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOKM03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJIecTBUS  (Tommueckue, (opuueckue, (¢dadbpudeckue). 3HaUYeHUE
OMOTHUYECKUX B3aMMOJAEHCTBMM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpejie

oOuTaHUs. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TMOITYJIALUHA. HOHYHHHI/IH Kak OHOJIOTHUYECKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, GU3NUECKUX OaphepoB M 0COOEHHOCTEH




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHBIE TOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD,
MHUTpaLMs.

Okojoryyeckast CcTpykrypa mnonyasuuu. OIeHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisiquu U €€ peryisiuusa. bHOTMYeCKui NMOTeHUManl MOIYJIALMH.
MopenupoBanue AuHamMuKM —nonyiasauud.  KpuBble  pocra  4HMCIEHHOCTH
nonynsaunnd. Kpusble BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJISALUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCALUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb sKkonormyeckod HumM Jx.M. XatumHcoHa. Pa3Mepsl »KOJIOrM4eckoin
Huwu. [loTeHnmanbHas U peann3oBaHHas HUILIH.

Buxg kak cucrema mnomynsmuii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpaTerHH.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OuWOIlEHO3e. DKOCHUCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). @OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHTthl. Tpodudeckue ypoBHH. Tpoduueckue nenu U ceTu.
AbGuotnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHcTeMax. Kpyrosopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCell, DMOMAaCChl U SHEPTUU.

HanpaBnennsle 3akOHOMEpHbBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha
cykueccuu. KimimakcHoe coobuiectso. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoanbie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznnuns Mexxay aHTpONOTEHHBIMU U IIPUPOTHBIMU SKOCHCTEMAaMH.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHaHTpomnu3anusa ropoackoil gaynsl. bruonoruueckoe u xo3sHUCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aUMOJIEHCTBUI OPraHM3MOB B SKOCHCTEMaX.

IlepeHoc sHEPruM U BELMIECTB MEXKIY CMEXHBIMA DKOCUCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBasia Jkm3Hb. YueHue B.W. Bepuaackoro o oOwmocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOCHEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTn OHoOchepsl Kak
rI00aTBbHOW  dKOCUCTeMBI.  J[MHaAmMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB U OHOT€OXMMHYECKHME LHMKIBI (yriepoja, as3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIH U
KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIHMS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

ouochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3KCHI U UX TMpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO31yXa. 3arpsi3HEHUE BOJHOW CPEbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PAaCTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO M YKUBOTHOTO MHpA. OCHOBHBIE NPUHLHIBI OXPAHBl TPHUPOIBI.
Kpacupie kaurn. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLHUIIBI YCTOWYMBOTO PAa3BUTHS YEJIIOBEUECTBA U IPUPOJIBI.
PannonanbHOoe  mpHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu




YYEBHO-METOJNYECKOE OBECHEYUEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
1. buonorus: Beenenue B Ouonoruto: Jluneitnsrii kype, 5 kinace/ [Taceunnk B.B.,
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsemenne»2022r.
1. buonorus: IlokpeiToceMeHHbIEe pPaCTEHUS: CTPOCHHUE U KU3HEIESTEIbHOCTD:
JIuneitnslii kypc, 6 kiacc/ [Taceunnk B.B., Akunoneproe o6uiectBo «M3naTenscTBo
«IIpocsemenue»,2024r

3. buonorusi: MHorooOpasue pactenuii. bakrepuu. ['pulsr: JIuneiinslit kype, 7 kmacc/
[Taceunuk B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemennes

4. buonorus: XXusotHsie: JIunelinsiit kype, 8 kinacc/ Jlatromua B.B., [llankun B.A.,
Ozeposa XK. A., Akunonepuoe o6mectBo «M3marensctBo «IIpocBemenne»2022r.
S.buonorus: Yenosek: Jluneitnsiii kypce, 9 xkmace/ Konecos /[.B., Mam P.JI., bensies M.H.,
AxnmonepHoe obmectBo «M3natenscTBo «IIpocserenne»2022r.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA
1.EcrecTBeHHO-Hay4YHast TpaMOTHOCTh. COOpHUK ATaTOHHBIX 3amaHuii. Beimyck 1 : yueO.
[Toco6ue mns o6meoOpazosar. Opranuzanuii / I.C. KoBanesa, A.}O. [lentun, E.A.
Huxumoga, I'.I. Hukudopos; nox pexn. I.C. Kosanepoii, A.1O. [leaTuna. — 2-¢ u3a. — M. ;
CIIO. : IIpoceemenue, 2021. — 95 c. : ni. — (DyHKIIMOHATBHAS TPAMOTHOCTD. YUUMCS JIJIS

KU3HH).
2.EcrecTBeHHO-Hay4YHasi rpaMOTHOCTh. COOPHUK 3TalOHHBIX 3aqaHuil. Beimyck 2 : yue0.
[Toco6ue mns o6meooOpazopar. Opranuzanumii / I.C. KoBanesa, A.1O. [Tentun, H.A.
3arpannynas u ap.; nox pen. I.C. Kosanesoii, A.1O. IlenTuna. — 2-¢ usz., crep.. - MocCkBa;
Cankr-IletepOypr : IIpocBemenue, 2022. — 143 c. : ui. — (OyHKIMOHAIBHAS TPAMOTHOCTb.
Yaumcs 1st )KU3HK).
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LIKOJIBHBIX TexHosorui, 2006. 816 c. (Cepus «Huukioneaus oopazoBaTelbHbIX
TEXHOJIOTHIT».)

6.Xyropckoit A.B. MeranpenmeTHsiii nojxo/ B 00yuenuu : Hayuno-metoauueckoe
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obOpazoBanus yenoBeka, 2013. — 73 c. : wn. (Cepust «HoBbie cTanmapTh»).
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