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COJAEP)KAHUE OBYYEHUA 10
KJIACC

ConepxaHue NpPOrpaMMbl,  BBIACIIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHou utorooi arrectauuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHnHass GuoJorusi — KOMIUIEKCHasi Hayka. KpaTkasi UCTOpHsl pa3BUTHUS OUOJIOTHHU.
buonornueckue Hayku W H3ydaeMble UMU MpoOieMbl. DyHAaMeHTalbHbIE, MPUKIAAHBIE U
MOWCKOBBIC HAYYHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3naueHue Ouonorud B (OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBsizanHble ¢ Onoorue. 3HaueHue OMOIOTHUU B IPAKTHYECKON AEATEIbHOCTH
YeJI0BEKa: MEIUIIMHE, CETLCKOM XO035IMCTBE, MPOMBIIIJIEHHOCTH, OXPAHE TPUPOIBIL.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apsei, .
Meunpens, B. U. Bepnaackuii, U. I1. [1anos, U. 1. Meunukos, H. U. BaBunos, H. B. Tumogees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmupl 1 cxembl: «CBsi3b OMOJIOTHUU € OPYTMMH HaykKamuy», «CucTeMa OMOJIOTHYecKuX
HAyK».

Tema 2. ’KuBble cuCTEeMbI M UX H3yUeHHE

JXKuBble cuctembl Kak mpeaMeT uydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOXHOCTh U YINOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpraHM3alHUs, CaMOBOCIPOU3BEACHUE,  Pa3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHCTEM: MOJEKYJISPHBIA, KJIETOYHbIM, TKaHEBbIN,
OpraHu3MEHHbIN, MOIYJISALUOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTCOIICHOTUYECKHIA),
ounocdepnsiii. [Iporeccsl, TpoUCXoAsIIue B KUBBIX cucTeMaX. OCHOBHBIC MPU3HAKH JKHUBOTO.
XKuznp kak hopma cymectBoBaHusi MaTepun. Hayku, u3yuaromniye >kuBble CUCTEMBbI Ha Pa3HBIX
YPOBHSIX OpraHu3alyu.

Nzyyenne xuBbIX cucTteM. MeToasl Ouonornueckoil Hayku. HalOmroneHue, n3mepeHue,
SKCIEPUMEHT, CHUCTEMAaTH3alus, MeraaHanu3. [loHsATHE O 3aBUCUMON W HE3aBHCUMOM
nepemeHHol. IlmanupoBanue skcnepuMenTa. IloctaHoBka u mpoBepka runorte3. Hymepas
runote3a. [TousiTue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazopoc B 6Gmonornveckux aaHHbiX. OleHKa
JIOCTOBEPHOCTH TOJIYUYECHHBIX PE3yibTaTOB. [IpUUMHBI UCKaXKEHUS PE3YJIBTATOB 3KCIIEPUMEHTA.
[ToHsITHE CTATHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmumer u cxembl: «OCHOBHBIC TIPH3HAKU JKU3HW», «DBHOIOTHYECKUE CHCTEMEI,
«CBoiicTBa )KMBON MaTEpUN», «YPOBHU OpraHU3alluu KUBOU NpUpoas», « CTpOEHHE )KUBOTHOU
KJIETKW», « TKaHU )KMBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEUECKOT0 Opranuzmay, «buoreonenos,
«buocdepay, «MeTobl U3yUEHHS KUBOU TPUPOJIBI.

ObopynoBanue: m1abopaTopHOoe 000PYIOBAHUE JIJIS POBEACHUS HAOIIOICHUH, H3MEPEHUH,
3KCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IWYHBIX METOJOB IMPU HU3YUYEHHUH >KUBBIX
CUCTEM.

Tema 3. BuoJsiorust KIeTKH



Krnetka — cTpykTypHO-(DyHKIIMOHAIbHAS €IMHHIIA KUBOTO. VICTOpHUS OTKPBITUS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJOXKEHHUSI COBPEMEHHOMN KJIETOYHOU TEOPHH.

Metoabl MOJEKYJISPHOM M KJIETOUYHOW OHMOJOTMM: MHMKPOCKOMUS, XpomaTtorpadus,
anekTpodope3, METOA  MEUYCHBIX aToMoB, auddepeHInanpbHoe eHTPUPYTHPOBAHNE,
KyJIbTUBHUPOBAHUE KIIETOK. M3yueHue ¢hurcupoeaHmvix Kiemok. DIEKTPOHHAs MHUKPOCKOIUS.
Kongoxranvnas muxkpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

[Moptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

TaGnuie! u cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBIH MUKPOCKOI», «McTopus
Pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOH MHUKPOCKOII, MHKPOIIPETapaThl pACTHTEIBHBIX, )KUBOTHBIX U
OaKTepHaTbHBIX KJIETOK.

IIpakTuyeckas padora «/3yueHue MeToI0B KIETOYHOU Ononoruu (Xxpomarorpadus,
anektpodopes, muddepennranbaoe neHTpudyruposanue, [TLIP)y».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKU

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI. Bona u €€ posb

KaK pAacTBOPUTENS, pEareHTa, ydyacTHE B CTPYKTYPHUPOBAaHUM KIIETKH, TEIUIOPETYJIALNN.
MuHepanpHble BELIECTBa KJIETKH, UX Onojiornyeckasi posib. Poib KaTHOHOB M @aHUOHOB B KIIETKE.
OpraHuueckue BeNIeCTBa KJIETKU. buonornueckue noaumepsl. benku. AMHUHOKHUCIOTHBIN
coctaB O0enkoB. CTpyKTyphl OenkoBO# MoJeKynbl. [lepBuunas cTpykTypa Oenka, menTuaHas
CBs3b. BropuuHnas, TpeTuyHas, 4eTBepTUYHAs CTPYKTYphl. Jlenatypanus. CBoHCTBa OENKOB.
Knaccudukanus 6enkos. buonoruueckue Gpyunkuuu 6emkoB. [lpuonsi.

VYraeBoasl. MoHOCaxapubl, IUcaxapyIbl, OJIMTOcaxapusl U monucaxapu sl OOmui mian
CTPOCHUS U PU3UKO-XMMHUYIECKHE CBOWCTBA YTIeBOA0B. bronornyeckue (yHKIMH yTI€BOAOB.

JInnuae. IMaapodunsHO-THAPOPOOHEIE CBOiCTBA. Knaccudukanmst — numummos.
Tpurnuuepunsl, hochomunuabl, BOCKH, cTepoubl. buonornueckue ¢yHkiuu aunuaos. OO0riue
CBOWCTBA OHMONOTHYECKMX MEMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMbBIKAHHIO,
MOJTyIPOHUIIAEMOCTb.

Hyxkneunosbie kucnotel. JJTHK u PHK. Ctpoenune HykinemHoBbIX KuCIOT. HykieoTumbl.
[Tpuniun kommiementapHoctu. [IpaBmwiio Yapragpga. Crpykrypa JJHK — nBoitHas cnmpans.
Mecronaxoxaenue u ouonorunueckue pynkmun JJHK. Bunsr PHK. ®@ynxnun PHK B kietke.

Crpoenue moinekysbl AT®. Makpospruueckue cBsa3u B mosiekysne AT®. buonornueckue
¢yukmun  AT®. BoccraHoBieHHbIE TIEpeHOCYMKH, WX (GYHKIUH B KIETKe. /[pyeue
Hykneozuompugpochamor  (HTD). CexsenupoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast OWOJIOTHS: OMOXUMHUYECKHE W OMO(H3MYECKHe HCCICIOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYphl OHOMOINIeKyd. Moodenuposanue cmpykmypol u @yHKYul
ouomonexyn u ux komniekcos. Komnwvromepnoiii ouzaiin u opeaHuyeckuti cunmes OUOMONEKY U UX
HENnpUpoOHbIX AHANIO0208.

JdemoHcTpauuu

[Toptpertsrt: JI. [Tonunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenernieHne XUMHYECKHX 3JIEMEHTOB B  HEXKHBOW MIPUPOIECY,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEY.



Tabmumer u cxembl: «llepuonnyeckass Tabnuila XUMUYECKHX 3IEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJB», «BemiectBa B cocTaBe opraHu3mMoB», «CTpOEHHE MOJIEKYJBI OeKay,
«CTpyKTYpbl OenKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd yrieBoaoB», «CTpoeHHe MOJEKYI
mununoBy», «HyknenHosbie KUCI0Tb, «CTpoeHue Monekyisl ATOy.

ObopynoBaHue: XUMUYECKas IOCy1a U 000pyIOBaHHE.

JlaGopaTopnas padora «O6HapysxeHHe OEITKOB C TOMOIIBIO KAY€CTBEHHBIX PEAKIIHII».

JlabopaTopnas pabora «lccienoBanne HyKIEMHOBBIX KUCJOT, BBIIEIEHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOB.

Tema 5. CtpoeHune u yHKUMH KJIETKH

Turmbr KIETOK: dyKapHOTHYECKass M IMpokapuoTHueckas. CTpyKTYpHO-(pyHKIIMOHAIEHBIC
00pa30BaHUs KJIETKH.

CtpoeHue TMPOKAPUOTHYECKOM KIeTKH. Kierounas cTeHka OakTepuid ©  apXei.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POIIb IPOKAPHOT B OMOIIEHO3aX.

CrpoeHue u (QpyHKIMOHUPOBAHUE dyKapuOTHUecKol KieTku. [lnasmaTtuueckas memOpaHa
(urazmanemma).  CTpykTypa IUIa3MaThdeckod MemOpaHbl. TpaHCIOPT BEIIECTB 4epes
ma3MaTH4ecKyto MeMmOpaHy: maccuBHbIN (nuddysus, obmeruénnas auddysus), aKTUBHBIM
(mepBUYHBIA M BTOPUYHBINA aKTUBHBIA TpaHcmopT). [lomynponunaemocts MemOpanbl. PaGorta
HaTpUI-KaJIUEeBOro Hacoca. DHIOIUTO3: MUHOIUTO3, (harouTo3. IK301uT03. KieTtouHas cTeHka.
CtpykTypa v QyHKIIMU KJICTOYHOU CTEHKH PaCTCHUM, TpHOOB.

Huronnazma. Ilutozonb. Ilutockener. JIBuxkeHue nuroriazmbl. OpraHOWAbl KIETKH.
OproMeMOpaHHBIE OpraHOMIBI KIETKHU: 3HAommnazMarndeckas cetb (DIIC), anmapar [Nonbmxwy,
JM30COMBI, MX CTpOeHHEe W (YHKIHMU. B3anuMoCBS3b OZHOMEMOPAHHBIX OPTraHOWAOB KIIETKH.
CtpoeHue TpaHyJIsIpHOTO peTuKyiayma. Mexanusm nanpaenenus 6enkos 6 IIIC. Cunres
pacTBopuMbIx  OenkoB. CHHTE3  KJIETOUHbIX MeMmOpaH. [nmagkuil  (arpaHyJsIpHBIN)
sHAOIUTa3MaTHUecKuil peTukynyMm. CekperopHas ¢yHkius anmapata [onbmku. Moodugurayus
benxoe 6 annapame I onvoxcu. Copmuposxa b6enxos ¢ annapame I o160cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenpHbix kieTok. Knetounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpraHoOMbl KJIETKH: MUTOXOHAPHUH, IUIacTUAbL. [Ipoucxoswcoenue
mumoxonopuii u naacmuo. Cumoéuocenesz (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM MUTOXOHApPHM W TwiacTUA. llepBuuHble, BTOPUYHBIE W CIIOXKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOMNUX ADYKAPHOT. XJIOPOIIACTHI, XPOMOIUIACTBI, JICHKOIUIACTHI ~ BBICHIMX
pacTeHui.

HemeMmOpannbie opranousl kieTku CTpoeHHe W (YHKIIMH HEMEMOpPAaHHBIX OPraHOHIOB
KIeTku. Pubocombl.  [Ipomescymounvie  punamenmol. MukpoduiaaMeHTsl. AxmuHosbvie
Mukpogunramenmeol. MBbIIEUHBbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBIX KAEMmOK.
Mukpotpy6ouku. Krnerounsrii 1mentp. CTpoeHWe W ABWKEHUE JKTYTHKOB M PECHUYEK.
MuxkpotpyOouku 1uToriasMel. LleHTpuons. benku, accoyuuposantvle ¢ MUKpOpuiamenmamu u
muxpompyboukamu. Momopmvie 6enxu.

Anpo. OOonouka sapa, XpOMaTHH, KapuoIUia3Ma, SIPBILIKUA, UX CTPOCHHE U (PYHKIIMH.
SAnepHbpiii O0eNMKOBBIN MaTpHKC. [IpocTpaHCTBEHHOE PacIoIOKEHHUE XPOMOCOM B MHTEp(azHOM
anpe. Jyxpomamun u 2emepoxpomamut. benku XpomaTHHA — THCTOHBL /J[uHamuxa s0epHot
060104kl 8 MUumMo3se. HAoepHuvlil mpancnopm.

Kierounsle  BkmroueHusa. CpaBHUTENbHAs  XapaKTEPUCTHUKA  KJIETOK  DYKapHOT
(pacTuTenbHOI, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



IToptpetsr: K.C. MepexkoBckuii, JI. Mapryunuc.

Tabmuuer u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOU
KJeTKkn», «CTpoeHue pacTUTENBbHON KIETKN», «CTpoeHre MUTOXOHAPUNY, «SAapo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

OObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MHKPOTIpETIapaThl 0aKTEpPUaTbHBIX KJIETOK.

JlaGopaTopHas padota «l3ydyeHne cCTpoeHMsI KIIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KJIETOUHOU MEMOpPAHBI».

JlabopaTopnasi padora «lccienoBanue miasmMonau3a U JEIUIa3MOJIM3a B PaCTUTEIIBHBIX
KIIETKaxX».

IIpakTnyeckas padora «/3yueHue NBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KJIETKAX).

Tema 6. O0MeH BellleCTB U NPpeBpallleHHe JHEPTUH B KJIETKe

AccuMuISIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BELIECTB:
aBTOTPOQHBIN U reTepoTpOHBINA. YUyacTre KUCIOopoa B OOMEHHBIX Mpoleccax. JHEPreTHIeCKoe
obecrieuenne kieTku: npeppanieHne AT® B oOMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapaKTep
peakuuil KIeTouHoro Merabonusma. GepMeHThI, X CTPOCHUE, CBONCTBA U MEXAHU3M JICHCTBUSI.
Kodepmentsl. Otianuus GepMEHTOB OT HEOPTaHMYECKUX KaTalU3aTOPOB. belku-akTuBaTOpHl U
OCTKU-UHTHOUTOPEI. 3aBHCHMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pPEAaKIUH OT pa3IHIHBIX
(hakTOpOoB.

[lepBuuHbI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCULeHHbIU U
oKcueennvlti  pomocunmes 'y oOaxkmeputi. Ceemocobuparowjue nucMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xmopomnactoB B mporecce gorocuHTe3a. CBeToBas U TEMHOBAs
¢bazpl. Pomoovixanue, Cs., Cy. u CAM-munvi ghomocurnmesa. IIpogyKTUBHOCTb (POTOCHHTE3A.
Brnusinue pa3nudsbix HakTOpoB Ha CKOPOCTh PoToCHHTE3a. 3HaUeHHe (OTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPHUPHLIUPYIOLIHE
OakTepuH, jkere300aKTepun, cepodaKkTepun, BOIOPOAHbIE OAKTepHH. 3HAUCHNE XeMOCHHTE3a.

Anasrpobnbie opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpokeHUs U MX HCIOIb30BaHHE
4eloBEeKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBbI KaK OOBEKTHl OMOTEXHOJIOTHH U BO30YIUTENH
Ooe3Hen.

AspoOHBIE OpraHW3MBbl. JTamnbl JHEpreTudeckoro oodmeHa. [loaroToBUTENBHBIN ATar.
I'mukonu3 — OECKUCIOPOIHOE PACHICTIIICHHE TITIOKO3HI.

buonoruueckoe okuciaeHue, WK KJIETOUYHOE JbIxaHHe. Poib MUTOXOHApPUI B mpoleccax
ouonoruueckoro okucienus. uxnnuyeckue peaxkuuu. OxucnurenbHoe (ochopuampoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmez ATD: paboma npomonuou ATD-
cunmaszvl.  llpeumymiecTBa adpoOHOTO IyTH OOMEHA BELIECTB TEpea  aHadPOOHBIM.
D PeKTUBHOCTD IHEPTETUIESCKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxeMbl: «®oTocHHTE3», «DHEpreTHdecKkuii oOMeH», «buocuHTe3 Oenmkay,
«Ctpoenue hepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pYI0BaHHE JJIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIApaTOB.

Jla6opaTopHas padoTa «l3ydyeHue kaTanuTHYeCKO aKTUBHOCTH (DepMEHTOB (Ha IIpuUMepe
aMuyIa3bl WA KaTalla3bl)y.



JlabopaTtopnass paGora «lI3ydyeHue (QepMEHTATUBHOTO paCHICIUICHUS MEPOKCHIA
BOJIOPOJia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX.

JlaGopaTopHas padora «CpaBHeHHE MTPO1IECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IBIXAHUSY.

Tema 7. HaciiencTBeHHasi MH(pOpMalus U peaju3anns e€é B KIeTKe

Peakiun matpuunoro cunrtesa. [I[puHIUN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmumzanmsi HacneACTBEHHOM HHpopManuu. ['€HEeTHMYeCKHil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuudbli cuaTe3 PHK. [IpuHIUIBI TpaHCKpUNIMUA: KOMILUIEMEHTAPHOCTb,
aHTUIIAPAJUIENBHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTtese Oenka. YcmoBus
onocunTe3a 6enka. KogupoBanue amuHOkuCI0T. Postb pubocom B OnocuHTe3€ Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enos. Opranuzailys reHoMa y MpoKapuoT U
AyKapuoT. Perynsius akTHBHOCTH T'€HOB Yy npokapuoT. ['unoresa onepona (P. XKaxo0, K. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pezynayuu
pabomol eenos. Perynsiyst 0OMEHHBIX IPOIIECCOB B KieTke. KieTouHbIi romeocTas.

Bupycsl — Heknerounble (GOpMbI )KU3HU U OOJIUraTHbie napa3uThl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusnenwnvui yuxn JIHK-codepoicawux
supycos, PHK-codepoicawux eupycos, bakmepuoghacos. Obpamuas mpaHcKpunyus, pesepmasad,
unmezpasa.

Bupycusbie 3a0oeBanus yenoBeka, KuBOTHBIX, pacteHuil. CIINJI, COVID-19, connansHbie
U MEAUIMHCKHE MTPOOIEMBI.

buoungopmamuka: unmeepayus u anaiuz 6orvuux maccusos («bigdata») cmpyxmypholx
ouonozuueckux oanuvix. Hanomexnonozuu 6 ouonocuu u meouyune. Ilpoepammupyemvie ynxyuu
benkos. Cnocobvi 00cmasKu 1eKkapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbrios, /I. . UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocunTes Oenka», «['eHeTmueckuit kom», «Bupych»,
«baktepuodarmy.

IIpakTnyeckas padora «Co3ganue MOJEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HMKJ KJIETKH

Knerounsnii mukmn, ero mepuomsl u perymnsaius. Watepdaza m muto3. OcobeHHOCTH
MpoIrieccoB, mpoTekaronux B uHTepdasze. [loaroroka kietku k aeneHuto. [IpecuHTeTHUECKHI
(TOCTMUTOTUYECKUI), CUHTETUYECKHH M TOCTCUHTETUYECKUN (TMPEMUTOTHYECKUN) TEPUOABI
uHTEpQa3bl.

Marpuunbiii  cunte3 JHK —  permmumkanusa. [lpunnuner  perukanuun — JJHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUHAPAJIIENbHOCTh. MeXaHu3m
peruukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeoMepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KapHOTHIL. [IUIIONIHBIN M TalulouIHBIA HaOOpHI XpoMocoM. ['omMonornyHbie
XpoMocoMBI. [10510BbIE XPOMOCOMBI.

Jenenne kinetkn — MuTo3. CTaguum MHUTO3a UM MPOUCXOJALIME B HUX MpOLECcChl. THIbI
Muto3a. Kapuokunes u niutokuHes. buosornueckoe 3HaueHHE MUTO3A.

Perynsiuss MUTOTHUYECKOTO LHMKIA KiIeTKH. [Iporpammupyemasi kierouHas ru0enp —
arnomnTo3.



Knerounoe sapo, XxpoMocombl, PyHKIIMOHATbHAsI TeHOMHKA. Mexanuzmuvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «Lugpposas knemrkay» — buounpopmamuueckue
Mooenu HYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmurel 1 cxembl: <«OKH3HEHHBIH MUK KICTKH», «MHTO3», «CTPOCHHE XPOMOCOMY,
«Penmukanms JTHK».

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIpenaparsl: «MHTO3 B KIIETKaX KOpEeIIKa
JTyKay.

JlaGopaTopHas padota «/3ydyeHne XpoMOCOM Ha FOTOBBIX MUKpPOIpENapaTaxy.

JlabopaTopnas paGora «HaOnrogeHne mMMTO3a B KJIETKaX KOHYMKA KOpENIKa JIyka (Ha
TOTOBBIX MUKPOIIPEapaTax).

Tema 9. CtpoeHue u yHKUMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJTHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOECHHOCTH CTPOCHUS U KU3HEIACATEILHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOUYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Apyrue npotuctsl. KononunanbHbie
OpraHU3MBl.

B3anMocBsI3b 4acTe MHOTOKJIIETOYHOTO OpraHn3ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHel: oOpa3oBareibHasi, IOKPOBHas,
MIPOBOJIAIIAS, OCHOBHAsI, MexaHn4eckas. OCOOCHHOCTH CTpOeHHs, QYHKIHHA U PACIIONOKCHHS
TKaHEW B OpraHax pacTECHHII.

TkaHM KUBOTHBIX U Ye0BeKa. THUIIBI )KUBOTHBIX TKaHEW: AMUTEINANIbHAS, COEATUHUTENbHAS,
MblIllIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, QYHKIUI M PacHOiIOXKEHHUs TKaHEHl B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMM OpraHOB U CHCTEM OPIaHOB.

Omnopa tena opranuzmoB. Kapkac pactennii. CkeneTsl OJJHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy kHbIN U BHYTpeHHUH cKeneT. CTPOEHUE 1 TUIIB COEAUHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMAHOE,
KTYTUKOBOE, PECHMYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHMH: TPONU3MBI M HACTHUH.
JIBI>KEHHE MHOTOKJIETOYHBIX KHBOTHBIX M YeJIOBEKa: MblledHas cucremMa. Pedexc. CkeneTHble
MBI U UX padoTa.

[Iuranue opranusmos. [lornonieHue BOJbI, YITIEKUCIOrO ra3a U MUHEPAJIBHBIX BEIIECTB
pacteHusMu. IluTaHue >KMBOTHBIX. BHYTpPUIOIOCTHOE M BHYTPHUKIIETOUHOE MHIIEBAPEHHUE.
[lutanne MO3BOHOYHBIX KUBOTHBIX. OTAENBl MUILEBAPUTENBLHOrO TpakTa. I[lumeBapurenbHbIe
xene3bl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J[pixanue »kuBoTHbIX. Juddysus ra3oB uepes
MOBEpXHOCTh KieTkh. KokHoe npixanue. JlpixaTenbHast MoBepXHOCTh. JKaOepHoe M j€royHoe
IbIxaHue. JlpIXaHue IO03BOHOYHBIX MHBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIIOKHEHUE
CTPOEHHs JETKUX II03BOHOYHBIX >XMBOTHBIX. JlpIXarenpHas cucreMa delloBeKa. MexaHu3m
BEHTWISIIIMM JETKUX Y NTHI] U MIIEKOMTUTAIONINX. Perymnsiiust npixanus. /[pixaTtenbHbie 00BEMBIL.

Tpancnopr BeweCcTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHul. TpaHCropT
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cuctemMa mo3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru KpoBooOpalieHus.



OBOJIIOLIMOHHBIE YCIIO)KHEHUS! CTPOEHUsI KPOBEHOCHOM CHUCTEMBl MO3BOHOYHBIX JKUBOTHBIX.
PaGora cepaiia u e€ perynsnus.

Boinenenune y opraHusmoB. Beinenenue y pacTeHui. BeineneHue 'y JKHBOTHBIX.
CoxpaTurenbHble Bakyoiu. Opransl BeiaeneHus. Gunbrpanus, cekpenns 1 00paTHOE BCaChIBAaHHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeNeHUsA. CBs3b TOJOCTH Tela C KPOBEHOCHOW |
BBIJICJINTENIBHOM CUCTEMaMH. BblieeHue y IMO3BOHOYHBIX JXMBOTHBIX M 4YenoBeka. lloukw.
Crpoenue u pyHkunonupoBanue Hegpona. OOpa3zoBaHHe MOYH Y YETIOBEKA.

3ammra y opraHu3MoB. 3aluTa y OAHOKIETOUHBIX Oprann3MoB. Criopbl OakTepHil U IIUCTHI
pocTeHIuX. 3aliuTa y MHOIOKJIETOUHbIX pacteHuil. Kyrtukyma. CpencrtBa maccUBHOM H
XUMHAYECKOU 3aIUTEI. OUTOHITUEL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[OKpOBBI U MX MPOU3BOAHBIE. 3alIUTa OpraHu3Ma
or Oonesneil. MMmyHHast cuctema uyenoBeka. KieTouHbIi M T'yMOpajibHBbIH HMMYHHUTET.
Bpoxnéunaelii u  npuoOpeTéHHBIN  cnenudUUeckuii  UMMYHHUTET. Teopus KIOHAIBHO-
cenexktuBHoro uMmynureta (I1. Opaux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO HNMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumMocTs M perynduus y OpraHu3MoB. Pa3zqpakumMocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PaznpakxumMocTs W peryisius y pacTeHuil. POCTOBbIE BEIIECTBA M UX
3HaYCHHUE.

HepBHast cucrema u peduiekTopHasi peryisiumsi y >KMBOTHbIX. HepBHast cucrema u eé
OTZIebl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIensl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XHBOTHBIX. Pedrexc u pednexropnas nyra. bezycrnoBubie u
YCIIOBHBIE PEIICKCHI.

I'yMopanbHast peryiasiuuss ¥ SHJIOKPUHHAs CHUCTEMa >KMBOTHBIX U uenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMbl W HX TOpPMOHBI. JlelicTBue ropmMoHOB. B3amMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucTteM. [ umortanamo-runoduszapHas cucrema.

JdemMoHcTpanuu

[Toptper: N. I1. [1aBnos..

Tabmuipl 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIINY,
«bakrepun», «IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CucreMbl OpraHoB
MTO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekomblx», «TkKaHM pacTeHHil»,
«KopueBsie cuctembr»y, «CtpoeHue ctebnss», «CTpoeHHE JIHCTOBOW IUIACTUHKHY, «TkaHH
KUBOTHBIX», «Ckener uenoBeka», «llumeBaputenbHas cucteMa», «KpoBeHOCHass cucreMay,
«/lpixarenbHast cucrema», «HepBHas cucrema», «Koxa», «MbplledHas cucTemMay,
«BpinenmurensHas cucreMa», « OHAOKpPUHHAS cUcTeMay, «CTpoeHue MbIunb», « IMMyHHTETY,
«KumeynononoctHsle», «Cxema muTaHusl pacTeHU», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», « CTpoeHue IUIaHapun», «BHyTpeHHEee CTpOEHHE JO0KIEBOrO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctemMa MIIEKOIUTAIOLINX»,
«HepBHas cuctema denoBekay, «Pedexcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOMpEenaparbl OAHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHei, paKOBUHBI MOJUIFOCKOB, KOJUIEKLIMA HACEKOMBIX, UTJIOKOXKHX, HKUBbIE
9K3EMIUIIPhl KOMHATHBIX PACTCHUH, repOapuu pacTeHUH pa3HbIX OTAEJIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIINA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHUE ISl JEMOHCTPALIMY TOYBEHHOTO U BO3AYIIHOI'O MUTAHUS PACTEHUH, paCIIeTIICHUS
Kpaxmana u OeJKoB Moj AelicTBUeM (pepMeHTOB, 000pyI0BaHHUE AJI IEMOHCTPAIIUU OMBITOB IO



U3MEPEHUIO XU3HEHHOW E€MKOCTH JIETKMX, MEXaHHW3Ma JbIXaTeIbHBIX IBWKEHUH, MOJIEIH
TOJIOBHOT'O MO3I'a Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHas padora «/3y4yeHue TkaHel pacTEHU.

JlaGopaTopHas padora «/3ydeHne TKaHEeN )KMBOTHBIX).

JlaGopaTopHas padora «/3ydeHne opraHoB LIBETKOBOI'O PAaCTEHUS.

Tema 10. Pa3mHoOKeHNe 1 pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionioe (BKIII0Yast BETr€TaTUBHOE) U TOJI0BOE. Buib
0ecIoIoro pa3sMHOKEHUS: IOYKOBAHHE, CIIOPYJIALHS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pasmuokenue. IlonmoBeie KkieTkW, WM rameTthl. Melo3. Craguum Meno3a.
IToBenenne xpomocoMm B Menose. KpoccuHrosep. buonornueckuii cMbIca Meio3a W I1OJIOBOTO
nporecca. Meio3 ¥ ero MeCTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponsieBoe pazBuThe. ['ameroreHes y ;kuBoTHbIX. [losioBblie xene3bl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KJIETOK. CriepMaToreHes u ooreHes. CTpoeHue MOJI0BbIX KIETOK.

OmmooTBOpeHNEe M AMOPHOHAIILHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OILIONOTBOPEHUS:
Hapy»XxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOrHs — HayKa O pa3BUTHH
opranusMoB. Mopgozcenes — 00na uz 2nasuvix npooaem smopuonozuu. Konyenyus mopgpozenos u
mooenu mopgoeenesa. Ctaauu 3MOpHUOTreHe3a )KUBOTHBIX (Ha mpuMepe JiArymku). JpobiaeHue.
Tuner npoGnenus. /[Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, muno
onacmyn. OcoOEHHOCTU IPOOJICHUs MIIEKOMUTAIOIUX. 3apOJbIIEeBble JUCTKU (racTpyJisaius).
3aknazka OpPraHOB M TKaHEH W3 3apoJblIIEBBIX JIMCTKOB. B3aumHOe BiIMsAHHME YacTei
pa3BUBAIOILETOCS 3apo/bliia (IMOpHOHATbHAS MHIYKIM). 3aKiIaIKa IIaHa CTPOCHUS KUBOTHOTO
KaK pe3yibTaT UepPAPXMUECKUX B3aUMOJIEUCTBUIN T'€HOB. BiusiHue Ha 3MOpHOHAIBHOE Pa3BUTHE
pa3nUYHbIX (AKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbld nepuon. [Ipsimoe u HempsMoe
pa3BuTHe. PasButne ¢ Meramop(o30M y OECMO3BOHOYHBIX M IO3BOHOYHBIX YKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSAMOIO Pa3BUTHS, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta XMBOTHBIX. PaKTOPBI pEryjIsUUMM pOCTa XUBOTHBIX M denoBeka. Craaum
NOCTAMOPHOHANIBHOTO PA3BUTHUS y JKUBOTHBIX U ueioBeka. llepuojbsl OHTOreHe3a ueloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHosxenue u pazsutre pacteHuid. ['amerodur u cnopodut. Meiio3 B KHU3HEHHOM ITUKIIE
pactenuii. O6pa3oBaHue crop B mpoliecce Mero3a. ['amerorenes y pactenuii. OmiooTBOpeHrue u
pa3BUTHE PACTUTEIBHBIX OPraHMU3MOB. [[BOIIHOE OIUIOZOTBOPEHHE Yy LBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJIALNN OHTOT€HE3a Y PACTEHUHN U KUBOTHBIX.

JdemoHcTpauuu

[optpersr: C. I'. Hapamun, X. Hlneman.

Tabmuuer u cxembl: «BereraTuBHOE pa3MHOKEHHE», « TUIIBI OECTONOTr0 Pa3sMHOKECHUSY,
«Pa3MHOXeHHE XJIaMUIOMOHAIbDy, «Pa3MHOXeHue »5BrieHb», «Pa3MHOXEHHE THAPBDY,
«Meito3y», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHUIEKIETKH U CIEPMaTO30UAay,
«OCHOBHBIE CTaJNH OHTOreHEe3a, «IIpsiMoe u HenpsiMoe pa3BUTHE», «Pa3BUTHE MaliCKOIO )KyKay,
«Pa3Butne capanum», «Pa3zBuTue ISrymkn», «JIBOMHOE OIUIOAOTBOPEHUE Y IBETKOBBIX
pactenuit», «CTpoeHHE CEMSIH OJHOJOJBHBIX W JBYIOJIbHBIX pPAcTeHHiD», «’KU3HEHHBINH ITUKI
MOPCKOU KamycCThbD, «KU3HEHHBIN UK MXa», « KU3HEHHBIN LIUKJI MAOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBI.



O6opynoBaHue: CBETOBON MUKPOCKOII, MUKpPOIIpenapaThl SHIEKJIETOK U CLIepMaTO30M 0B,
Mozenb «L{UKIT pa3BUTHUS JIATYILKIY.

JlabopaTtopnasi paGora «/3ydyeHwe CTpOEHHUS TOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxp.

IIpakTuyeckasi padora «BrisBieHNE MPU3HAKOB CXOICTBA 3aPOIBIIICH MTO3BOHOYHBIX
KUBOTHBIX».

JlaGopaTopHas padora «CTpoeHne OpraHoB pa3MHOXKEHMSI BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEJCTBEHHOCTH U MK3MEHYHUBOCTH OPraHM3MOB

HcTopus cTaHOBIEHHS U Pa3BUTHS T€HETUKH Kak HayKu. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHbIX YUEHBIX B pa3BuTiu renetuku. Padotsr H. K. Konsmosa, H. .
Basunosa, A. H. Benoszepckoro, I'. JI. Kapneuenxko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHITHUSI M CUMBOJIbL. ['OMOJIOrMUHBIE XPOMOCOMBI, aJIJIEJIbHBIE
I€Hbl, AJbTEPHATUBHBIC IIPU3HAKH, JOMHHAHTHBIA M PELECCHBHBIA IPU3HAK, TIOMO3MUIOTA,
reTepo3nuroTa, 4YUCTas JIMHUS, TMOpUAbI, TeHOTUN, (eHOTHN. OCHOBHBIE METOABI TI'€HETHKU:
rUOPUIOTIOTHUECKUH, IUTOIOTUYECKHUMA, MOJIEKYIISIPHO-T€HETUUECKUH.

JdemoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. 1. Basunos, A. H.
benosepckuii, I'. [I. Kapneuenko, 0. A. ®unumnuenko, H. B. Tumodees-Pecosckuii.

Tabnuue! u cxemsl: «MeTobl FTeHETUKH», « CXeMbI CKpEeIIMBaHUS.

JlaGopaTopHas padora «/[po3oduina kak 00BEKT FTeHETUIECKUX HCCICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monoru0puanoe ckpeuianue. IlepBelii 3aKkoH MeHaemns — 3aK0H eAMHO00pa3usi THOPHIOB
nepBoro nokojenus. [Ipasuino nomuaupoBanus. Bropoii 3akoH Menzeins — 3aK0H pacIleIeHus
npusHakoB. LluTonmormyeckue OCHOBBI MOHOTMOPHMIIHOTO CKpeIIMBaHMs. [ MIOTE3a YHUCTOTHI
ramer.

AHnanusupyromee  ckpemuBaHue.  IIpoMexyTouHBII ~ XapakTep  HacjleIOBaHUS.
Pacennenue npu3HakoB IIPU HEIIOJTHOM JOMUHUPOBAHUHU.

JurnOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHznenst — 3aKOH HE3aBHCHMOTO
HacJIeI0OBaHMs MPU3HAKOB. [{uTonornueckre 0OCHOBBI AUTMOPUHOTO CKPELIUBAHUS.

CuerieHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HaclIeJOBaHHe
I'€HOB, HAPYILIECHNUE CLECIUICHHUs MEXKly FTeHaMU. XPOMOCOMHAas TEOPHsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHM3M ONpEIENeHUs Moja. AYyTOCOMBI U IOJOBbIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHhIM MoJ. ['eHeTuyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue Npu3HaKkoB, CLHEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucreMa. Ilnmeiorponus — MHOXKECTBEHHOE JCHCTBUE TI€HA.
MHOXKECTBEHHBIN ajulen3M. B3anMoOJencTBHe HeaUIenbHBIX TIe€HOB. KOMIUIEMEHTapHOCTS.
Onucrtas. [Tonumepusi.

I'eHeTMYECKUI KOHTPOJb DPa3BUTHUS PACTCHUM, JXKUBOTHBIX M 4YEJIIOBEKa, a TaKXKe
(U3NOTIOTHUECKUX TPOIIECCOB, TOBEICHHUS M KOTHUTUBHBIX (DYHKIHIA. | eHeTHYecKre MeXaHU3MbI
CUMOHMOTreHe3a, MEXaHU3Mbl B3aUMOJEHCTBHSI «XO3SIMH — MapasuT» U «XO3iUH — MHUKPOOHOM.
I'eHeTHuecKkue acmeKThl KOHTPOJS U M3MEHEHMs HACJEICTBEHHON MHPOpPMALUU B MOKOJIECHHUIX
KJIETOK U OpraHU3MOB.

JdemMoHcTpanuu

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



Tabmuis! u cxemsl: «[lepBbiii 1 BTOpo# 3akoHbI MeHaens», «Tpetuil 3akon Menaens»,
«AHanmu3upyollee ckpeuuBanue», «Henonnoe nomunupoBanuey, « ClieIsIEHHOE HACIEI0BaHNUE
MPU3HAKOB Y po3oduiiely, «['eHetnka nonay, «Kapuorun uenoseka», «Kapuotun apozoduis,
«Kapuotun ntuue», «MHOKECTBEHHBIN ajuien3m», «B3aumoneiicTBue reHoBY.

Ob6opynoBaHue: MOJENb ISl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi TMOPUIOB MEPBOTO
IIOKOJIEHUSI U PpACLICIUIEHUS] MPU3HAKOB, MOJAENb JUIsl AEMOHCTPALlMU 3aKOHAa HE3aBUCHMOIO
HacleA0BaHUs MPU3HAKOB, MOJEIb IS IEMOHCTPALMU CLEIUICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MHKpompernapar: «J{po3odumay.

IIpakTuyeckas padora «V3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEIIMBaHUS Yy
Ipo30(UITBD).

IIpakTnyeckass padora «l3yueHue pe3ynbTaTOB AWTHOPUIHOIO CKPEIMBAHUS Y
JIPO30HITBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna v cpeisl npu GopmupoBaHum (enoruna. V3MeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE WM KOJIMYECTBEHHbIE MPU3HAKUA. Buabl  HM3MEHYMBOCTH:
HEHACJIEJCTBEHHAs U HACIICCTBEHHAs.

MoaudukanoHHas U3MeHUYUBOCTh. Ponb cpenbl B (popMUpOBaHUHM MOJU(PHKAIIMOHHON
n3MeHuuBocTu. Hopma peaknuu npusHaka. BapuanuonHuslil psa v BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHON W3MEHYHBOCTH.

I'eHoTunnueckass wW3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW HM3MEHUYMBOCTU. Buabl
TCHOTUITNYECKON N3MEHYMBOCTH: KOMOWHATUBHAS, My TAIIUOHHAS.

KoMOuHaTuBHAs M3MEHUMBOCTh. Mel03 M IMOJIOBOH MpOIecc — OCHOBAa KOMOWHATHBHOMN
M3MEHYUBOCTU. POb KOMOMHATHBHON M3MEHYMBOCTU B CO3/IaHUU T€HETHYECKOTO Pa3Ho00pa3us
B IpeJienax OJHOTO BU/A.

MyTanuoHHasT W3MEHYMBOCTb. Buapl MyTaluil: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbIE W UWHAYLMPOBAHHbIE MyTalUUU. SOepHbIE U LUTOIIA3MaTUYECKHE MYTallUu.
ComaTtuyeckne W MOJOBble MyTanuu. [IpUyYrMHBI BO3HUKHOBEHHUS MyTaluid. MyTareHbl U HX
BJIMSIHME HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MPOIECCa. 3aKOH T'OMOJIOTHYECKHUX
psgoB B HaciencTBeHHou wusMeHuynBoctu (H.M. BaBuno). BHesngepHas W3MEHYUBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemuxa u 3NULEHOMUKA, POlb INUSEHEMUYECKUX (HAKmMopos 8 HACIeO08aHUU U
UBMEHYUBOCTNU (hEHOMUNUYECKUX NPUSHAKOS V) OP2AHUIMOS.

JdemoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.

Tabmuuer u cxemsl: «Bungsl uzmeHunBocTH», «MOIU(PHUKAIIMOHHAS W3MEHYHUBOCTDY,
«KomOuHaTHBHAsI HK3MEHUYUBOCTHY, «Meiio3y, «OmionoTBopenue», «I eHernyeckue 3a001eBaHMs
4yeoBeKay, « Buapl MyTanuin.

O6opynoBaHue: XUBble W repOapHble JK3EMIUISIPbl KOMHATHBIX PAacTEHUM, PHUCYHKH
(dboTorpadun) ;KUBOTHBIX C PA3TMYHBIMHU BUAAMH H3MEHUYHNBOCTH.

JlabopaTopnass padora «VccnegoBaHue 3aKOHOMEpPHOCTEH  MOIUGBUKALMOHHON
n3MeHYUBOCTU. [locTpoeHNE BapuallMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «MyTauuu y 1po30Quisl (Ha TOTOBBIX MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4enoBeka

Kapuotun denoBeka. MexayHapoaHas mIporpamma HCCIEJOBaHUS T€HOMAa YEJIOBEKA.
Meroapl U3ydeHHUs] TCHETUKU YeJIOBEKA: FeHEaJOTHYECKUM, OJIM3HEIOBBIN, IUTOTCHETHUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUI, MOJIEKYJIIpHO-TeHeTHnYecKuil. COBpeMEHHOE ONpeiesiCHre



TEHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM uncie ¢ nomouisto ITIP-
ananu3a. Hacnencreennsle 3a0oneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEIOBEKA.
Bonesnn ¢ HacimeaCTBEHHOM MpeapacloioKeHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW TEHETHKU B
IPEJOTBPALCHUA M JICYEHUH TE€HETHUYECKUX 3a0osieBaHUIl 4yenoBeka. Meauko-reHeTndeckoe
KOHCyJIbTUpOoBaHue. CTBONOBbIE KIETKU. [IoHATHE «TeHETHYECKOrO Tpy3a». DTHUECKUE aCIIEKThI
UCCIIeIOBAaHH B 00JIaCTH PEJAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (pakTOpbl MOBBIMIEHHON YYBCTBUTEIBHOCTU Y€JOBEKa K (PU3MUYECKOMY M
XUMHUYECKOMY 3arpsA3HEHUIO OKpy)Karoumled cpenapl. ['eHeTMdeckas IpeapacrosokKEeHHOCTh
YEJIOBEKA K MAaTOJOTUSM.

JdemoHcTpauuu

Tabmuuer n cxemsl: «Kapuotun denoBeka», «MeToabl M3Y4YEHUS] TEHETHKH UYEIOBEKa,
«['enernueckue 3a00eBaHNS YETOBEKAY.

IIpakTnyeckas padora «CocTaBiieHUE U aHAIU3 POJIOCIOBHOWY.

Tema 15. Cenexkuusi Opranu3mMoB

JloMecTukanus M ceNeKkius. 3apoXkAeHHUE CEeNeKIUM M JomecTukanuu. Yuenue H. M.
BasuioBa o LleHTpax npoucxoxaeHus 1 MHOroo0pasus KyJbTypHBIX pacTeHui. Ponb cenexkuuu
B CO3JIaHUM COPTOB PACTCHUN U TOPOJ AKUBOTHBIX. COPT, MOpOAa, ITaMM. 3aKOH TOMOJIOTHYECKUX
psAO0B B HacineACTBEeHHOM m3MeHuuBocTH H. M. BaBuioBa, ero 3HaueHue A CEICKLIUOHHOMN
paboTHI.

MeToap! ceneKInOHHON paboThl. VICKyCCTBEHHBIN OTOOP: MAacCOBBIN W WHAMBHY AJTbHBIH.
Otanbl KOMOMHAIIMOHHOMW ceneknuu. VMcneiTanue mpousBoauTeneld mo moroMctBy. OT6op mo
TEHOTHUITY C ITOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA M OTOOP MO F€HOTHITY C MOMOIIBIO aHAIHU3a
JTHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CEJCKIIMOHHOW paboTel. PaawanuoHHBIA U
XMMUYECKMH MyTareHe3 KaK HWCTOYHHMK MyTallMid y KyJbTypHBIX ()OpM OpraHu3MOB.
Vcnonb30BaHue FeHOMHOT'O peJakKTUPOBAaHUA U MeTOA0B pekoMOuHaHTHBIX JJHK ams monmydenus
HCXOJHOTO Marepuaia sl CEJIeKLUU.

[Tonyuenne mnomuuionoB. BHyTtpuBunmoBas rubGpuausanusa. bimskopoacTBeHHOe
CKpelLIBaHue, WM UHOpuIuHr. HepoacTBeHHOe cKpeluBaHue, Win ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBanue rereposuca B cenekuud. OtnanéHHas ruOpHUIU3aIIMSL.
[Ipeononenne Oecraoausi MEXBUAOBBIX THOpUIOB. JIOCTHKEHUS CEJNEKIMM pacTeHUH WU
KUBOTHBIX. «3€1€Has PeGONIOYULY.

CoxpaHeHHe M HM3y4EHHE I'€HETHYECKUX PECYPCOB KYJBTYPHBIX PAaCTEHHMM M HX JUKHX
poauueit 1 CO3AaHUs HOBBIX COPTOB U FMOPHUIOB CENTbCKOXO035HCTBEHHBIX KYJIBTYp. M3yuenue,
coxpanenue u ynpaeieHue eHemudecKUMU pecypcam CeibCKOX03AUCMBEHHbIX U NPOMbBICTIOBbIX
JHCUBOMHBIX 6 YENAX VIYUULEHUS CYWEeCMEYIOWUX U CO30aAHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUueM COBPEMEHHBIX MEeMO008 HAYUHBIX UCCIe008aHUL, Nepedosblx uoel U
NnepcneKmueHbIX MexHoN02U.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, . B. Muuypus, I'. 1. Kapneuenxo, I1. I1. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuue! u cxembl: «LleHTpBI MPOUCXOXKACHUS U MHOT000pa3usl KyJbTYPHBIX PaCTEHUID»,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACIEACTBEHHON H3MEHYMBOCTN», «METOABI CENeKLUN»,
«Otnanéunas rudbpuanzanusy, « MyTrareHesy.

JlabopaTopnas pa6ora «/3ydyeHne copToB KyJbTYpHBIX PACTEHHI M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlaboparopHasi pabora «/3yueHrne METOI0B CENEKIIMHU PACTEHUI».

IIpakTnyeckas padora «lIpuBruBKa pacTeHUID.

Jkckypeust «OCHOBHBIE METOJbI M JIOCTHUIKECHHUSI CEJIEKLMU PACTEHUH M >KUBOTHBIX (HA
CENICKIIMOHHYIO CTAHIMIO, MJIEMEHHYIO (hepMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUIMYHOE
XO035IICTBO, B J1aOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rus ¥ CHHTeTHYECKast OMOI0T U

OOBeKThl, HCHONBb3yeMble B OHWOTEXHOJIIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3Mbl, HX XapakTepucThka. TpaguiuoHHas OuoTexXHoJorus: XxjeOoreueHue,
MOJIyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENNE. Mukpobuonsoruueckuii cuute3. OObEeKThI
MHUKPOOHOJIOrnYecKuX TexHosoruil. [IponsBoacTBo 6enka, aMMHOKUCIOT U BATAMHHOB.

Coznanne TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHAIIPaBICHHOTO  WU3MEHEHHS U
KOHCTPYMPOBAHMS TEHOMOB C LIEJIBIO MTOJIyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJEPKAIINAX
HE BCTpEUaroIIuecs B IPUPOJIe ONOCUHTETUYECKHE Ty TH.

Knerounas nHxkeHepus. Meronbl KylabTypbl KJIETOK M TKAaHEH PAacCTEHHH W >KMBOTHBIX.
Kpunobanku. Comaruueckas TubOpuam3anus ¥ COMaTH4YeCKUd sMOpuoreHe3. Vcmosibp3zoBaHue
ralionJI0OB B CEIEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX awmumen. Mcnoavzosanue
MOHOKIOHANbHLIX U NOTUKTOHANbHLIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHCTpyKIMs AHLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO TpaHCIIIIaHTALMHU JEP KIETOK.
Texnonocuu  0300pOGNeHUA,  KYIbMUBUPOBAHUS U  MUKPOKIOHANLHO2O — PA3MHOICEHUS
CeNbCKOXO3AUCMEEHHBIX KYIAbMYP.

XpOMOCOMHAsI M Te€HHasl UHKeHepusi. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYUPOBAHUE
pexom6uHanTHBIX J{HK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHUS U NMEPCIEKTUBBI
XPOMOCOMHOW ¥ TEHHOW WHXEHEpUU. ODKOJOTHMYECKHEe U OITUYECKHE MpoOJIeMbl TEHHOM
VH)KECHEPUHU.

Menununckue 6uorexnonoruu. [locrrenomuas mudposas meaunuaa. [I[P-muarnoctuka.
MeTab0oa0MHBIN aHaN3, TEHOLEHTPUUECKUI aHaJIN3 IPOTEOMa YeJIoBeKa JUIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Vcnoap30BaHKEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHepus
Uil pa3paboTKK (PYHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHHA, CO3MaHNsI KOMIUIEKCHBIX
TKaHEll COYETaHUEM TEXHOJOIMH TPEXMEpPHOro OMOMPUHTHHIA M cKap(OJAMHIA A PELICHUS
3aJ1a4 IEPCOHAIN3UPOBAHHON MEIUIVHBI.

Co3naHue BEKTOPHBIX BAaKUUH C IEJIbl0 OOecreueHHs: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yaureneir OPBU, ycraHoBieHHE MOJEKYJSPHBIX MeXaHM3MOB (yHkIMoHHpoBaHus PHK-
COJIEp KALMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIE 3200J1€BAHUS YETOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuer u  cxemsl: «lcnonb3oBaHME  MHUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KieTouHast uHkeHepus», «['eHHas nHxeHepus».

JlaGopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «lloayueHne MOIOYHOKHUCIIBIX IPOYKTOBY.

Jdkckypens «buoTexHoa0rus — BaKHEHIas NpOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue u pa3BUTHE IBOJIOLUMOHHBIX NPeACTABIEeHUA B OMOJI0THHI
OpommonronHas Teopus Y. Jlapuna. [Ipeanocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
1 Hay4Has aestenbHocTh Y. JlapBuHa.



JIBwkyme cunbl 3Bomouuu  BugoB 1o Y. JlapBuHy (BbICOKash HHTEHCHUBHOCTH
pPa3sMHOXEHHsI OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN U NCKYCCTBEHHBINA 0TOOD).

Odopmnenne cuareTndeckoii Teopuu sBomonuu (CTD). HeltpansHast Teopwst 3BOTIOIUH.
CoBpeMeHHas HBOJIIOLIMOHHAS OMoJIOrHs. 3HAYEHUE SBOJIOLMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpauuu

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsuw, C. C. Yerepuxos, 1. U. lImaneraysen, x. Xonaein, J. K. benses.

Tabmuupr u cxembl: «Cuctema xuBoil npupoasl (o K. JIuanew)y, «JlecTHHUIA KUBBIX
cymects (1o Jlamapky)», «Mexanuszm popMuUpOBaHHs PUCTIOCOOTICHHUMN Y pACTEHUHN U >KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema mapupyta nmyremectsust U. Jlapsuna», «Haxoaku Y. Jlapunay,
«Dopmbl 60pBOBI 3a cymiecTBoBaHUEY, «[loposr romy6ein», « MHOrooOpa3ue KyJabTypHBIX (OpM
KamycThl», «llopombl moMamHUX KUBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BHAOB (mo Y.
HapBuny)», «CxeMa COOTHOLIEHMS [BWXKYIIUX CHJ 3BOJIOLUN», «OCHOBHBIE IIOJOKEHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOIIOLNS U €€ pe3yJIbTaThl

[Tomynsmust kak »neMeHTapHas eauHuIla 3BoIioOlUU. COBpPEMEHHBIE METOIbl OIECHKU
TeHETHYECKOr0 pa3HOOOpas3yst U CTPYKTYpBbI HOMyJsAiuid. Mi3MeHeHne reHodoH1a NoMmy ISl KaK
AJIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHME. 3aKOH TeHertmdeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (HaKTOpBl (IBMXKYIIME CHIIBI) SBOJIOUMH. MyTallMOHHBIM TpoLecc.
Komb6uHatuBHas u3MeHUMBOCTD. J{peiid reHoB — cilydaliHble HEHANpPaBICHHbIE H3MEHEHUS YaCTOT
aitenedt B momymsaiusax. Dhdext ocHoBarenss. Iggexm oymouirounoeo coprviwuxa. CHudcenue
2eHeMUYecKko20 pasHooobpasus: npuyunsl u ciedcmeus. Ilposenienue s3¢hpexma opetigha 2erog 6
oonvwux u maneix nonyiayuax. Murpanun. M3omsmus  nmomyssiumid:  reorpaduueckas
(mpocTpaHCcTBEHHAas), Ouosornueckas (penpoayKTHUBHAS).

EcrecTBennblii oTtO0p — Hampapistommid ¢daktop 3Bomonnud. DopMbel €CTECTBEHHOTO
oTOopa: JABWXKYLIUH, CTaOWIM3UPYIOLUH, paspbiBatouuil (au3pyntusHbii). IlomoBoi oTOop.
Bo3HHUKHOBEHNE U 3BOJIOIUS COLIUATBHOTO MOBEICHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIOLUUH. BO3HMKHOBEHHE
prUcnoco0IeHnH y Oprann3MoB. ApoMopdo3bl B uaroananTanuu. [IpuMeps npucnocoOIeHui y
opraHu3MoB: Mopdomornyeckne, (PU3NOIOTHYECKHE, OMOXUMHUYECKHE, TOBEJICHUECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u crpykrypa. BumooOpasoBaHue Kak pe3yibTaT MHUKPOIBOJIOLUH.
M3onsaumst — kmrodeBoit (dakTop BumooOpazoBaHus. IlyTu u crmocoObl BHI000pa30BaHMS:
annonarpudeckoe (reorpaduueckoe), CUMIATPUYECKOE (IKOIOTUYECKOE), «MTHOBEHHOE)
(monuruionn3anus, rudpuau3ayst). JIuTeaIbHOCTh SBOTIOIUOHHBIX MTPOIECCOB.

Mexanu3mbl popMUPOBaHUS ONOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomronmoHHON Ouonoruu B pa3pabOTKE HAy4YHBIX METOJOB COXpaHEHHs
O6uopaszHooOpaszus. MUKPOIBOMIONMS U KOABOJIOLMSA Mapa3sUTOB M HMX XO031€B. MexaHHU3Mbl
(dbopMUpOBaHUS YCTOWIMBOCTU K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI ¢ HEl.

JdemoHcTpauuu

[Toptpetsr: C. C. UeTBepukos, 3. Maiip.

Tabmuis! u cxeMbl: « MyTalMoOHHAs U3MEHUYUBOCTEY, «[lomysiiioHHas CTPYyKTypa BUIa,
«Cxema mposiBIeHHS 3akoHa Xapau—BaiinOepra», «J/IBmwKymime CHIIBI  BOJIIOIHMY,



«OKoNoTUYeCcKas M30JALUS TMOMyJsuil ceBaHckod dopenm», «l'eorpaduueckas u3omALUA
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIIBI 1aypcKoit», «IlomynsiuoHHbIe BOJTHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «(Cxema HEUCTBUS €CTeCTBEHHOro oToopay, «PDopmbl OOpnrOBI 3a
CYILLIECTBOBaHHE, «HaycTpuanbHbIil MEJTaHU3MY, «OKuBble HCKOIIaeMbIe»,
«IlokpoBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas oOKpacka MXUBOTHBIXY,
«Du3nonoruueckue agantanun», «[Iprucnoco0IeHHOCTh OpraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buga», «Bunsl-aBoitHukm», «CTpykTypa BHaa B 1pupoae», «CrocoOsl
BunooOpasoBanusi», «['eorpaduueckoe BHmoOOpazoBaHWe TPEX BUAOB  JIAHJABIIICHY,
«IKOJOTUYECKOe BUI000pa3oBaHUe BUIOB CUHHUID, «llomurmmounasl pactenmit»y, «KamycTHO-
pEeACUHBII THOPUIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIMHM HACEKOMBIX, dydejia NTHUIl U 3BEepel ¢
IpUMepaMHu pa3IUYHbIX MPUCIIOCOOJIEHNH, yyuyena NTHUIl U 3BEpe pasHbIX BHJIOB, repdapuu
pacTeHui OM3KUX BUIOB, 00PA30BABIIMXCS PA3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BbIsBICHHE N3MEHYHBOCTH Y 0CO0EH OJTHOTO BHIIA».

JlaGopaTtopnas padora «lIpucmocoOiieHusI OpPraHu3MOB H WX OTHOCHUTEIbHAS
1IEeTIECO00PA3HOCTHY.

Jlaboparopnasi pa6ota «CpaBHEHHE BUIOB 110 MOP(OJIOTUIECKOMY KPUTEPHUIOY.

Tema 3. MakpodBosonus 4 eé pe3yabTaThl

MeTtop1 n3yueHHs Makpo3BoItoLuy. [lageoHToIOrNYeCKue METOABI U3yUEHUS IBOJIOLUY.
Ilepexonubie popMbl U PUITOTEHETHUECKUE PSIIbI OPraHU3MOB.

buoreorpadpuyeckne Metonsl uszydeHus ospomonuu. CpaBHeHue ¢uopbl U (QayHbI
MaTEpPUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emian. BUIbI-0HIEMHUKH U PETUKTEHI.

OMOpPHUOIOrMYECKUE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOAbl M3yUEHUS 3BOJIOLUU.
['eHeTnyeckue MeXaHHU3Mbl HBOJIIOLUK OHTOT€HE3a M TMOSBICHUS HIBOJIOLMOHHBIX HOBIIECTB.
['oMonornyHbie U aHAJOTUYHBIE OpraHbl. PyiMMeHTapHbIe OpraHbl M aTaBU3Mbl. MONEKYIspHO-
TCHETHYECKUE, OHMOXMMHUYECKHMEe UM  MaTeMaTW4ecKHe METOIbl HM3Y4YCHHS  HBOJIOIMH.
I'omonoruynbie reHpl. COBPEMEHHBIE METO/IBI TOCTPOSHUS (DUITOTCHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIIOLIKS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) OdBOMOUMU. [lpumyun  cmenvl  yHKyuUil.
HeoOpaTtumocTs 3Bomonu. AfpantruBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOLMH.

JdemoHcTpaunu

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkes.

Tabmuie! U cxeMbl: « DWIOTCHETUICCKUH PsIJ JIOMIAIN, «APXECONITEPUKC, «3BEPO3yOhIe
amepb», «Crerouedans», «Punnogursy, «CeMeHHbIe ManopoTHUKWY, «buoreorpadpuueckue
30HBl 3emnuy, «lpelid xoHTHHEHTOBY», «PenukTh», «HawanmpHble cTaguu 3MOPHOHATBHOTO
pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «] OMOJIOTMYHbIE U AaHAJIOTUYHBIE OPraHbl», «PyIMMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «[JaBHbIE HampaBlieHUs
3BOJIIOLIUNY, «O0II1e 3aKOHOMEPHOCTH 3BOTIOIUI.

O6opynoBaHue: KOJUIEKIMH, repOapuH, MYJSDKA HCKONAeMbIX OCTAaTKOB OpPraHHM3MOB,
MYJISDKM TOMOJIOTUYHBIX, AQHAJIOTMYHBIX, PYAUMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUICKIUH
HACEKOMBIX.

Tema 4. IIponcxoxkneHue u pa3BUTHE )KU3HHA Ha 3emuie

Hayunbie THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOTEHE3 W TaHCIEePMUs.
JloHay4HbIe TPENCTaBICHUS O 3apOXKACHUU >KUM3HU (KpeaunoHH3M). ['mmore3a MOCTOSHHOTO
camo3apOoKJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penn, JI. Cnamnannanmy, JI. [lacrepa.
[TpoucxoxxaeHne >KU3HU U aCTPOOHOIIOTHSL.



OcHoBHbIE 3Tanbl HeOpraHM4ecKon sBomoNKH. [InaneTapHas (reojgorudeckasi) SBOTIOIUS.
XuMu4deckass HBOJIONUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPraHHYECKHUX.
Omnsit C. Munnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHoMepoB. KoaliepBaTHas runoresa
A. W. Omnapuna, runote3za nepBudyHoro OynboHa J[k. XomaeitHa, reHeTudeckas rumores3a I
Ménnepa. Pu6o3umsi (T. Yek) u runoresa «mupa PHK» V. I'unGepra. ®opmupoBanue meMOpaH
1 BO3HUKHOBEHUE IPOTOKJIETKH.

Uctopuss 3eman u wmetonsl e€ wusydeHus. lckomaemble OpraHWYecKHUE OCTaTKH.
I'eoxpononorust u e€ wmerompl. OrtTHocuTenpHAasT W aOCONIOTHAsT  T'€OXPOHOJIOTHSL.
['eoxpoHOIOrMYeCKas MIKajia: 30Hbl, 3pbl, HEPUOBL, SITOXH.

HavanbHble 3Tanbl opranndeckoil 3pomounu. [losiBieHrne M 3BONIOLUS MEPBBIX KIETOK.
OBomonusi MeTabonu3Ma. Bo3HHMKHOBeHHE mNepBBIX 3KocucTeM. CoBpeMeHHBbIE MHUKPOOHBIE
OMOTIIEHKM Kak aHajor TepBeIXx Ha 3emie coobmecTB. CtpomaTonuthl. [IpokapuoTsl u
9YKapHUOTBHI.

[Ipoucxoxaenue SykapuoT (cUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IponcxoxaeHrue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPIaHU3MOB.

OcCHOBHBIE 3Tamnbl 3BOJIIOLMU BBICIIKUX pacTeHH. OCHOBHBIE apoMOP(O3bl pacTEHU.
Boixon pactenuii Ha cyury. [TosiBieHre ciopoBbIX pacTeHHUI 1 3aBoeBaHUE UMU cylIl. CeMEHHbIE
pactenusi. [IponcxoxaeHne IBETKOBBIX PACTEHHI.

OcCHOBHBIE D3Tallbl 3BOJIONUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THMOB. IlepBbie XOproBbIE
XKUBOTHBIC. J)KH3HBL B BOJIC. DBOJIONMS MMO3BOHOYHBIX. [IporicxokaeHne aMpuOmiAi U PENTHIN.
[TpoucxoxaeHne miekonuTaromux W nrtuil. [IpuHnun kmrodeBoro apomopdosa. OcBoeHHE
0€CI03BOHOYHBIMH U TTIO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

Pa3ButHe x13HM Ha 3emMiie O ApaM U NEpUoJaM: apXxei, IpoTepo30i, Maneo30i, Me3030H,
KaifHOo301. O0111as XapakTepuCcTUKa KJIIMMaTa 1 T€0JIOrMuecKux npoueccoB. [losBienne u pacuset
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCIOBHS M BIMSHHME Ha Ta30BBIH COCTaB
aTMoc(hepbl.

MaccoBble BBIMHpPAaHHSI — SKOJOTHYECKHE KPU3UCHI mpouuioro. IIpuduuHbel U crneactBus
MacCOBBIX BbIMHUpaHUN. COBPEMEHHBIM SKOJIOTMYECKUN KPHU3UC, ero ocobeHHocTH. [Ipobiema
COXpaHEHHUs OMopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTtemMa opraHuueckoro mupa. [IpuHIUNBl KIaccupUKauu OpraHu3MOB.
OcCHOBHBIE CUCTEMaTUYECKHE IPYIIIbI OPTraHU3MOB.

JdemoHcTpauuu

[Moptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Tlactep, . U. Meunuxos, A. 1. Onapun, [[x.
Xonpnein, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema omnbita . Peany, «Cxema ombita JI. [lactepa mo uzydeHuto
camo3apoxkJeHus: xu3zHu», «Cxema onbita C. Muinepa, I'. FOpu», «Ortanel HeopraHudeckou
sBONMIOLMNY, «['eoxpoHOoIornyeckas mkana», «HadanbpHble 3Tanbl OPraHUYECKOW SBOIOLUNY,
«Cxema 00pa3oBaHMs SyKapuoT MyTEM cUMOHMOTreHe3ay, «Cructema )uBoM nmpupoib», « CTpoeHue
BHUpyca», «Apomopdo3sl pacteHui», «PuHHOPUTHY, «OTHOKICTOYHBIE BOJOPOCINY,
«MHoroKneTOUHbIe BOAOpOCHNY, «Mxm», «llamopoTHukn», «l'0JOCEMEHHBIE PACTCHUSY,
«Opranbl IBETKOBBIX pacTeHu», «Cxema pa3BUTHSI JKUBOTHOTO MHpPay, «ApomMop¢o3sl
KUBOTHBIX», «lIpocreimmey, «KuieunononoctHeiey, «llnockue dyepBm», «HICHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIC», «IIpecmbikatomuecs», «IItunpy, «Miekonuraromme», «Pa3zsurue
KU3HU B apXEUCKOM 3pe», «Pa3BuTHe XKU3HU B MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HU B



MAJIE030UCKOM dpe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «PazBuTue )KNU3HU B KATHO30MCKOM
ape», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOr0 MUPay.

ObopynoBanue: repOapuy pacTeHUN pa3IMYHBIX OTICIIOB, KOJJICKIIMM HACEKOMBIX,
BJIQKHBIE TpEnaparbl *XUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMH HIJIOKOXKHUX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, YydYesla NTUL U 3Beped, KOJJICKLIUU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKA OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

BupryanbHasa jgadoparopHasa padora «Mogenuposanue oneltoB Mumiepa—tOpu mno
M3yYEHUIO a0MOTCHHOTO CHHTE3a OPTraHWYECKUX COCTMHEHNUI B IEPBHYHON aTMOC(epey.

JlaGopatopHasi padora «l3ydyeHue M ONHCaHHWE MCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHHU3MOBY.

IIpakTyeckas padora «/3ydueHne 0COOCHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OT/AEIOBY.

IIpakTnyeckas padora «/I3yueHne ocoOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHne 4eJJ0BeKa — AaHTPOIIOreHe3

Pa3nens! u 3anaun anTpononoruu. MeToasl aHTPOIIOIOTHH.

CraHOBIIEHHE NIPEACTABIECHUI O NPOUCXOXKIECHUU 4YeNIOBEKA. PenurunosHesle BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxoncTtBo yenoBeka € KMBOTHBIMHM. CHCTEMaTH4eCcKOE IOJIOKEHHE  4EeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YeJNOBEKa C JKUBOTHBIMU:  CPABHUTEJIBHO-MOP(OJIOTHUECKUE,
sMOpHonorudeckre, (HU3N0IOro-0MoXuMudeckue, mnopeaeHueckue. OTaMuus dYenoBeKa OT
KUBOTHBIX. [IpsAMOXO0KIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAJIBHON CHCTEMBI.

JIBmxynire cuiibl ((hakTopbl) aHTPOIIOTeHe3a: OMOIOTHYeCKre, conranbabie. COOTHOIIEHUE
OMOJIOTUYECKUX U COLMAIBHBIX (DPAKTOPOB B aHTPOIOTCHE3E.

OcHOBHbIE CTaJMM aHTpoIoreHe3a. Pannue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYJIBI) U
paHHME TIOHTUIBI — OOIIUE MPEIKH YEeTOBEKOOOPa3HBIX 00€3bsiH U JIOACH. ABCTPATIONUTEKUA —
JNBYHOTHE NPEIKH JIIoAcH. UenoBeKk yMenblil, IepBble M3IOTOBIEHUS OpyAHMH Tpyzaa. Uemosek
MPSMOXOISAIITUN M TIEPBBIA BBIXOJ Jt0Jel 3a mpeaenbl Adpuku. YemoBek renaenbO0eprckuil —
001K IpeoK HeaHIepTaIbCKOr0 YeJI0BEKa U YeJI0BEKa pa3yMHOro. YenoBeK HeaH1epTalbCKUN
Kak BHUJ JIIOJIEH XOJOAHOrO KiIMmara. YenoBEK pa3yMHBIA COBPEMEHHOI'O THUNA, JEHHUCOBCKHM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u naneoreHoMMKa.

DBOJIIONHST COBPEMEHHOTO YEJIOBEeKa. ECTeCTBEHHBIM OTOOpP B MOIYJISAIUSAX YETOBEKA.
MyTanuoHHbI# mponece ¥ noaumopdusm. [lomynsnuoHHbIe BONHBL, Apeil( reHoB, MUTpalus 1
«3¢(eKT oOcCHOBATENS» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKa.

Uenoseueckue packl. [lonarue o pace. bonbime pacel: eBporneoujHas (eBpasuiickas),
aBCTpaJIo-HErpouHasl (9KBATOpHUAJIbHAS), MOHTOJIOUIHAs (a3uaTCKo-aMepuKaHcKas). Bpems u
IIyTH pacCeleHHs 4YeloBeKa IO IulaHere. EnmHCTBO 4YenmoBedeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeka K pa3HbIM YCIOBUSAM OKpY Karomen
cpensl. Bnusiaue reorpaduueckoil cpenasl u npeiia reHoB Ha Mopdonoruio u (HU3NOIOTHIO
YEJI0BEKa.

MexaucuuruinHapHbple  METOAbl B (u3MuUecKo  (OMOJIOTMYECKON) aHTPOMOJIOTHH.
OBONIOMOHHAS ~ AHTPOIOJIOTHA WM TNAJCOAHTPOIIOJIOTHS  YEJIOBEYECKHUX  IOIYJISALHM.
buocoumaneHple  HCCIEOBaHMS  IPUPOABI  uenoBeka.  MccienoBaHMe — KOIBOJIIOLMH
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toptpetsr: U. lapBuH, JI. Jluku, A. . Poruackuii, M. M. I'epacumos.



Tabmumpt u  cxembl: «MeTonbl aHTPOMONIOTUMY», «['OJOBHOM MO3r ueJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsIHB, «CKeNIeT 4eJI0BEeKa U CKENeT MIMMITaH3e», «PyIuMeHTs u

aTaBU3MBbD», «/IBWXKylIuMEe CHJIBl aAHTPONOIEHE3a», «ODBOJIOLMOHHOE JPEBO  YEJIOBEKA,
«ABcTpanonurek», «HenoBek ymenblit», «HemoBek NpAMOXOaAuiny», «leHUCOBCKUI YEI0BEK»
«Heanpepranbip», «KpoManboHLb, «IIpenku yenoBeka», «ITambl 3BONIOIUHM YEIOBEKAY,
«Pace1 yenosekay.

ObopynoBaHue: MyJISHKH OKaMEHENIOCTeH, MPEIMETOB MaTEpUAIbHON KYJIbTYpPbI IPEAKOB
YeNloBeKa, penpoayKiuu (pororpaduu) KapTUH ¢ MEPOTOTUICCKIUMHE U ONOICHCKIUMH CIOKETaMHU
MIPOUCXOXKACHUS 4eoBeka, ¢oTtorpaduu HaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJEeT
YeJIOBEeKa, MOJENb Yepera 4YejJoBeKa M Yepena IIMMIaH3e, MOJEIb KHCTH 4YelIOBeKa M KUCTH
LIMMIIaH3€, MOJIENIH TOpCa MPEJKOB YEIOBEKA.

JlabopaTopunasi padora «l3ydeHne ocoOEHHOCTEW CTPOCHHUsS CKelleTa 4YelIOBEeKa,
CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/I3yueHue 3KOJIOrMUECKUX aJanTalli YeIoBeKay.

Tema 6. JKko10rusi — HAyKa 0 B3aUMOOTHOLIEHUAX OPraHU3MOB M HA/IOPTraHU3MEHHBIX
CHCTEM C OKpY:Kawweil cpeaou

3apoxaeHue W pa3BUTHE dKojoruu B Tpyaax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnau, B. H. CykauéBa. Paznensl u 3agaum skonoruu. Cas3b
9KOJIOTHH C IPYTUMHU HayKaMH.

Metoapl skonoruu. [loneBble HaOMIOAEHMS. DKCIEPUMEHTHI B SKOJOTHH: NPUPOIHBIE U
nabopaTopHbie. MoaenupoBaHre B AKOJIOTHH. MOHUTOPUHT OKPY>KArOIIEH Cpeibl: JIOKAIbHBIMI,
PETHOHANBHBIN U TTT00aTHHBIN.

3HaueHUE 3KOJOTMYECKMX 3HAHUM MJs 4YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBS3€H YeJIOBEYECTBA C MNpUponod. POpPMHpPOBAHME SKOJOTHYECKOW KYJIBTYpbl MU
9KOJIOTUYECKON TPAMOTHOCTH HACEIJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpsr u cxemsbl: «Pazgensl sxomorun», «MeToabl 3K0IOTHNY, «CXeMa MOHUTOPHHTA
OKPY’KaIOILEeH Cpeabh».

JlaGopaTopHas padota «/3ydyeHne METOZ0B HKOJIOTMYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpefa o0UTAHUS

Oxonornueckue  (GakToppl W 3aKOHOMEpPHOCTH uX JaeictBus. Kiaccudukanus
OKOJIOTMYECKUX  (PaKkTOpoB:  abWOTHUeCKHe, OHOTHYEeCKHe, aHTpomoreHHele.  Oobmue
3aKOHOMEPHOCTH JIeHCTBUS Konorndeckux gaxropos. [IpaBuno munumyma (K. llnpenrens, FO.
JInbux). TonepanTHOCTH. DBPUOHOHTHBIE U CTEHOOMOHTHBIEC OPTaHU3MBI.

Abuotnueckue (akropel. CBET Kak dKoNorndeckuid paxtop. JlelicTBUe pa3HBIX y4acTKOB
COJJHEYHOT'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHaibHas posb cBeta. dotonepuoausm.

Temmneparypa kak skonorudeckuii ¢aktop. [leficTBue TemriepaTypbl Ha OpraHU3MBI.
[ToliknioTepMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonoruueckuit akrop. IlpucnocoOieHus pacTeHUil K MOAIepKaHUIO
BogHoro Oamanca. Kiaccudukanus pacteHuii mo oTHomieHHI0 K Boxe. llpucrnocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKUMA.



Cpenpl oOUTaHMSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MYyIIHAs, MOYBEHHAs, TITyOHMHHAs
MOJNOYBEHHAs, BHYTpUOpPraHU3MeHHas1. DUINKO-XMMHYECKHE OCOOCHHOCTH Cpel OOMTaHUs
opranu3moB. [IpucnocoOneHnst opraHu3MOB K )KM3HH B Pa3HbIX Cpelax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOYHBIC W TOIUYHBIC PUTMBL.
[TprcnocoOIeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM yCIIOBHUH JKU3HHU.

Kuznennsie ¢opmbl opranuzmMoB. [lonstue o xuzHeHHOH ¢opme. KuzHeHHbIE (OPMBI
pacTeHMii: NepeBbsl, KyCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBbI.
Kuznenusie GOpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOeHHS U 00pa3a >KU3HHU.

buornyeckne  Qakroppl. Buasl  OMOTHYECKHMX  B3aMMOACUCTBHM:  KOHKYpPEHIHS,
XHITHAYECTBO, CHMOMO03 1 ero (opmel. [lapasutusm, Kooneparus, MyTyalIn3M, KOMMEHCATH3M
(kBapTHpaHTCTBO, HaxjeOHMuYecTBO). Herpoduueckne  B3aUMOACHCTBUS  (TOMHMYECKHE,
dopuyeckue, (abpuueckue). 3HauYeHHE OMOTUYECKUX B3aUMOACMCTBHUN MJSl CYIIECTBOBAaHUS
OpraHu3MoB B cpee ooutanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUYEHUSI.

JdemoHcTpaunu

Tabmuupbl 1 cxembl: «OKojoruueckue (paxTopb», «CBETOBOM CHEKTP», «IKOJOTUUECKUE
IPyIIbI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T€IIOKPOBHbBIE KUBOTHBIEY, «X0JI0HOKPOBHbIE
KHUBOTHbIE», «DHU3UOJOTUYECKUE aJaNTaluu >KUBOTHBIX», «Cpeabpl OOUTaHUS OPraHU3MOBY,
«buonoruueckue puTMb», « KuzHeHHsle GOpMbI pacTeHHI», « Ku3HEeHHbIE POPMBI )KUBOTHBIX»,
«OKocHCTEMa HIMPOKOJIMCTBEHHOTO Jieca», «DKocHCTeMa XBOMHOro jecay, «llemu nuranus»,
«XumanaectBoy, «I[lapazutuszm», «Konkypeniusn», «Cumonosy», «KommeHcaamnzm.

OO6opynoBanue: repOapuul pPacTeHHH W IKUBOTHBIX, TPHUCIIOCOOJICHHBIX K BIHMSHHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuud  CBETONIOOMBBIX, TEHETIOOWUBBIX U
TEHEBBIHOCJIHMBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIMBHIE KOMHATHBIE
pacTeHus, repoapum U KOJUIEKITUH TeTIOMI0ONUBBIX, 3MMOCTOMKHIX, MOPO30YCTOMUMBBIX PACTEHHH,
gyyyena NTHL W 3BEpei, repOapuu pacTeHWH, OTHOCSIIMXCS K TUTpodHTaM, Kcepoduram,
Me30(puTaM, KOMHATHbIE PACTEHUS JaHHBIX TPy, KOJJIEKLUHU >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, Tepbapum M KOJJIEKIMM PACTeHUH M IKHUBOTHBIX, OOJNAJalONIMX dYepTamMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHMSM YCIOBUHM KH3HHM, repOapuu U KOJUICKLIUHU
pPacTCHHIA M KUBOTHBIX Pa3IMYHBIX )KHU3HCHHBIX (DOPM, KOJIICKIIUU KUBOTHBIX, YIACTBYIOIINX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHasi pa6ota «BrlsBiieHHE TPUCTIOCOOICHUI OPTraHU3MOB K BIUSHUIO CBETAY.

JladbopaTtopHasi paGora «BpIsIBIEHHE TPUCIIOCOOJICGHUNH OpPraHU3MOB K BIIUSHHUIO
TEMIIEPaTypbD».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pPACTCHHUN W3 pa3HBIX MECT
OOUTaHU.

Tema 8. Jkos10rUsi BUAOB U MOMYJISIIUI

DKOJIOTHYECKHE XapaKTepUCTUKH momymsiuu. [lomymsmus kak Ouoimornyeckas cucrema.
Ponbe HeomgHOpomHOCTH cpeabl, (U3MUECKUX OapbepoB M OCOOCHHOCTEH OHOJOTHH BUIOB B
(hOpMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJsiuii. OCHOBHBIE MTOKA3aTEIN MO JISIIIAN:
YHCJIEHHOCTb, IUIOTHOCTh, BO3pAacTHas W IOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPHUPOCT, TEMI
pocTta, CMepTHOCTb, MUTpAIUsl.

Dkojorudeckas CTpykTypa mnomyssinuu. OLeHKa YUCICHHOCTH MOmyJsuuu. JluHamuka
NOMyJISAUK U e€ perynsauus. buotudeckuil moreHman nomyasiui. MogenupoBaHue TUHAMUKH
nomymsiun. Kpusbeie pocta yucineHHoctu nomyssiiun. KpuBblie BeDKHBaHUs. Perymnsius



YUCIEHHOCTU TMOMYJISIUi: poib (aKTOPOB, 3aBUCAIIUX W HE 3aBUCSIIMX OT IUIOTHOCTH.
DKoJ0ru4eckue crpareru BuioB (r- u K-crparerun).

[TonsTe 00 skojoruveckol Hwume BuAa. MecrooOuTanue. MHOroMepHas MOIETh
skosiornyeckord HumM JIx.M. Xarunncona. Pa3mepsl sxonornueckoi Humu. [loreHnumansHas u
peaii30BaHHAs HUIIH.

Bun xak cucrema nomyssinvii. Apeansl BUAOB. Buabl M UX KU3HEHHBIE CTPATErHHU.
DKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUIpalUil >KUBOTHBIX. buHosornueckue WHBa3UU
qy’KEepPOJIHBIX BUJIOB.

JdemoHcTpauuu

IToptper: Ix. . XaT4nHCOH.

Tabnuiel 1 cXeMbl: « IKOJIOTHYECKHUE XapaKTePUCTUKU MOMyIsanumn», «[IpocTpaHcTBeHHAS
CTpyKTypa mnomyisuun», «Bo3pacTHeie mnupamuabl nomymsuun», «CKOpOCTh 3aceleHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHu3mMamMm», «Mojenb skonorudeckod Humm Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repbapun pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTopnas padorta «IIpucrnocoGnenus ceMsiH paCTeHUI K pacCeICHUION.

TeMa 9. DxoJ10rus cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoineHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OnoIIeHO3E.

Okocuctema kak oTkpeiTas cuctema (A. JIx. Tencnu). DyHKIMOHAIbHBIE OIOKH
OpPraHU3MOB B HIKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTBI, PEIyLeHThl. TpodHuuecKkue ypOBHH.
Tpoduueckue nenm u cetn. Adnornyeckue OJ0KkH 3KocUcTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK YHEPTUU B SIKOCUCTEME.

OcHOBHBIE MTOKA3aTENHN IKOCUCTEMBI. bruoMacca 1 npoayKuusa. IKOJIOTUYECKUE TUPAMUIbI
qrcell, 0MOMacChl U YJHEPTHH.

Junamura sxocucmem. Kamacmpoguuecxkue nepecmpotiku. @nykmyayuu. HanpapiieHHbIe
3aKOHOMEpPHBbIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuUUHbIE W BTOpUYHBIE CYKLIECCUU U HUX
NPUYMHBL. AHTPOIMOTEHHBIE BO3JIEHCTBUS Ha Cykieccud. KiaumakcHoe cooOIIecTBO.
Bbropa3znoobpasue 1 HOJIHOTa KPYroBOPOTa BEUIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. DKOCUCEMbl 03ED U peK. DKOocucmemvl Mopeli U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneli, NyCMblHb.

AHTpPONIOTEHHBIE  JKOCHUCTEMBI. ArposkocucTteMa. ArpoueHo3. Pazmuuus Mexay
AHTPOIIOT€HHBIMH U TPUPOJHBIMHU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI YpOoskocucteM. ['opojackas ¢uiopa u dayHa.
CunanTtponuzanus ropojackoi ¢Qaynel. buonormdueckoe u  XO3SHCTBEHHOE 3HAUYCHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEPHOCTH (POPMUPOBAHNST OCHOBHBIX B3aMMOJACHCTBUI OPraHU3MOB B SKOCHCTEMAX.
Ponv rackaonoeo sgpgpexma u 6uoos-30upuxkamopos (Knouegvlx 6u008) 8 YHKUUOHUPOBAHUU
oxkocucmem. TlepeHOC SHEPrHMM M BELIECTB MEXIY CMEKHBIMU SKOCHCTEMAaMH. Y CTOMYHMBOCTH
OpraHU3MOB, TMOMYJSIUNA W OKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIMOTECHHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbl 3IKOJIO2UHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTom0II0oTus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.



JdemMoHcTpanuu

IToptpet: A. JIx. Tencau.

Tabmuis! u cxembl: «CTpyKTypa OHOLIEH032», «IKOCUCTEMA IIMPOKOINCTBEHHOTO JIecay,
«DKocucTeMa XBOWHOro iecay, «@DyHKUMOHAIbHbIE TPYIIBl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemecTB B JKocucteme», «llemw muTaHuWs (MAacTOWIIHAS, JETPUTHAS)Y,
«DKOJOTHYECKas MUpaMUIa YUCe», « DKoJIorudeckas nupaMuaa 6uomacco, « KOJI0rHyecKas
nupamuia saeprun», «Odpazosanue 6onoray, «IlepBuunas cykueccus», «BoccraHoBneHue eca
mociie moxapa», «JKocucTeMa 03epa», « ArporieHo3», « KpyroBopoT BemiecTB 1 HOTOK SHEPTUU B
arpouieHoze», «I[Ipumepsr ypOboskocucTem».

ObopynoBanue: repOapuu pPacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUI[ U 3BEPEi,
repOapuu KyJIbTyPHBIX U JUKOPACTYUINX PACTEHUHN, aKBAPHUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/I3yueHue u onucaHue ypoo3KOCUCTEMBD».

JlabopaTopHnasi pabdora «/3yueHue pasHO0Opa3us MEIKHUX MMOYBEHHBIX YJICHHCTOHOTUX B
Pa3HBIX HIKOCUCTEMAX).

IKCKypceus «IKCKypcHsl B TUITUYHBINA OWOTeoreHo3 (B AyOpaBy, Oepe3HsK, eTbHUK, Ha
CYXOJIOJIbHBIN WM MMOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

JKeKypeus «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJI€ UK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — rinodaabHasi IKocucTeMa

buocdepa — obmeruianerapHas o0ojouka 3eMid, T CYLIECTBYeT WM CYyIIECTBOBAsa
XU3Hb. PazBuTHe mipencrasicHuil o bnocdepe B Tpynax d. 3rocca. Yuenue B. 1. Bepranckoro o
ounocdepe. O6mactu 6uocheps! u e€ coctan. JKuBoe BerecTBo Onochepsl U ero GyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. OcobeHHOCTH Onocdeps! Kak rio0anbHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBopoTsl BemecTB U
OMOTrCOXMMHUYSCKHE ITUKIIBI (YIIIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Onocdepe.

3onanbHOCTh Onochepsl. [lonsatue o 6mome. OCHOBHBIC OMOMBI CYIIIU: TyHAPA, XBOWHBIC
Jeca, CMEIIaHHbIe U IMUPOKOIMCTBEHHBIE Jieca, CTEMNH, CABaHHbI, ITyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN U )KUBOTHBIH MUpP OMOMOB cymu.CTpyKTypa U (yHKITHUS
KHBBIX CHCTEM, OIICHKA UX PECYpCHOT0 MOTEHIIMAIa U OMOCEpHBIX (DYHKITHIA.

JdemoHcTpaunu

[Hoptpetsr: B. Y. Bepnaackuii, 9. 3rocc.

Tabmuuer n cxemsl: «I'eoctepsr 3emuny, «Kpyrosopor azora B npupoae», «Kpyrosopor
yriaepona B npupoae», «KpyroBopor kucimopoaa B npupoe», «KpyroBopor Boabl B mpupoae»,
«OcHoBHBIE OMOMBI cy1y, «KimnMmatnueckue nosica 3emnny, « TyHnpay, «Taiiray, «CMenranHbIfd
necy, «lllupokonucTBeHHBINH Jec», «Crenby, «CaBanHay, «[lycteiasay, « Tponuueckuit gecy.

OO6opynoBanHue: repOapun pacTeHUH pa3HbIX OMOMOB, KOJUICKIIHH KHBOTHBIX.

Tema 11. YestoBek u OKpy:Kamomas cpeaa

DKOJIOTHYECKHEe KpH3WCHl W WX TPHYMHBL BosmelicTBue denoBeka Ha Owuocdepy.
3arpsizHeHue Bo3AyIIHON cpeabl. OxpaHa Bo3ayXa. 3arps3HeHre BOAHOM cpeapl. OXpaHa BOIHBIX
pecypcoB. Pazpymienue nouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kimmara.

AHTPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN U )KUBOTHBIN MuUp. OXpaHa paCTUTEIBHOTO
u KUBOTHOro Mupa. OCHOBHbIE NPUHUUIBI OXpaHbl mpuponsl. Kpacueie kuuru. Ocobo
oxpansiemble npupoanbsie Tepputopun (OOIIT). borannyeckue canbl U 300J0THYECKUE TAPKU.

OCHOBHBIC IPUHIUIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPHUPOBL. ParroHansHoe
NPUPOOTIONB30BAHNE ¥ COXPaHEHHE OMOJIOTUYECKOTo paszHooOpasus 3emum. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €r0 BEPOSATHBIE MOCIIECTBUS.



Pa3BuTHe METOOOB MOHHMTOPHMHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIIECCOB.
Cucmemusbie uccredoganus nepexooa K pecypcocoepeearowjel U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonozcuueckoe pasnoobpaszue u o6uopecypcwi. Hayuonanonvie ungopmayuontule
cucmemyl, obecneuusaoujue OOCMyn K UHGOpMaAyuu no COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeabUIUMayuy IKOCUCMeM U cnocobo8 6opbObL ¢ OUONOBPEHCOEHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCHEM.

JdemoHcTpauuu

Tabmumel W cxeMmbl: «3arpsi3HeHHE aTtMmochepsl», «3arps3HeHue Tuapochepsn,
«3arpszHenue nouBb», «I[lapHUKOBBIH A hekT», «Oco00 OXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY,
«Mopenu ynpasisieMoro MUpay.

Ob6opynoBanue: pororpadun oXpaHseMbIX pacTeHHH 1 KUBOTHBIX KpacHoi kuuru Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTUA
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOUIMMHUCS
IpOrpamMM CpeHEro o0IIero 00pa3oBaHus: TMYHOCTHBIE, METANIPEIMETHbIE U IIPEAMETHBIE.

B cTpykType NUYHOCTHBIX pe3yJIbTaTOB OCBOECHUs MPOTPaMMBbl IO OHMOJIOTUM BbIIEIECHBI
CIIEAYIOUIME  COCTAaBIIAIOIIME: OCO3HAHUE OOYyYalOUUMMCA  POCCHMCKON  IpakAaHCKOM
UIAEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTHM M CaMOOIIPENEICHHUIO,
Hanuyue momugayuu K OOyUEHWIO OWOJIOTUH, YeleHanpasiienHoe pasgumue BHYTPEHHHX
yOex1eHUll JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJULUI pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYYaIOLINXCSl PYKOBOJCTBOBATHCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMM, IPUCYIIMMU  CHUCTEME
Ouoslornueckoro  o0Opa3oBaHUs, Haluuue  NPABOCO3HAHUSL  DKOJIOTUYECKOH  KyJBTYPHI,
cnocobnocmu cmagums €N U CTPOUTD KU3HEHHbIE TJIaHBbI.

JInuHOCTHBIE PE3ybTAaThl OCBOCHUS MPOTPaMMbl MO OMOJOIMH JOCTUTAIOTCS B €IUHCTBE
y4eOHON M BOCIUTATEIBHON NEATETbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, NMPUHITHIMU B
o0IIecTBe NpPaBWIAMU M HOPMAaMM IOBEIEHHUS M CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHUA,
CaMOBOCIIMTaHMS U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3ULUU JUYHOCTH, MATPUOTHU3MA U
YBaXEHMSI K 3aKOHY M NPABONOPSAAKY, UEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBOXEHHUS, OCPEeXHOTO  OTHOMICHHS K  KyJIbTYpPHOMY  HAcleAWI0 W  TPAIHIUAM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoi denepanuu, Ipupoie U OKpYk arolie cpeae.

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS y4eOHOro npeaMera «bruonorus» A0mKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTb OOYYarOLIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllMd, IIO3UTUBHBIX BHYTPEHHUX
yOEKIEHUM, COOTBETCTBYIOLIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  OOIIEecTBa,
pacIIMpEeHNE KU3HEHHOTO OIbITA M OIBITa JEATEIBHOCTH B IPOLECCE pealu3alii OCHOBHBIX
HaIpPAaBJICHUN BOCIIUTATENBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMS

C()OPMHPOBAHHOCTh  IPaXJAHCKOM TMO3MLIMU OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOr0 00IIECTBA;

OCO3HAaHME CBOMX KOHCTHTYILMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIE€ATEIBHOCTH MPHU CO3/1aHUU YUEOHBIX IIPOEKTOB,
pelIeHNH yu4eOHbIX U TO3HABATENbHBIX 3a/1a4, BBINOJIHEHNH OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OIpPENENIATh COOCTBEHHYIO IO3MILHMIO 110 OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YYUTBIBATh B  CBOUX JCUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMH yOeKICHUSIMHU, KYJIbTYPHBIMH IICHHOCTSMU M COLMAIBHBIM
IIOJIO’KECHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IHPOIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEeOHBIX,
IIO3HABATENIbHBIX M HCCIIEI0BATENIbCKUX 3a/ay, YBAXKUTEIbHOTO OTHOLIEHHS K MHEHHIO
OIIITOHEHTOB NPU 00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM NEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UICHTHYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PoauHONM, ropaoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOIi A3BIK M KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K IPUPOTHOMY HACIEAMIO U TAMSITHUKAM IPUPOIbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKHIX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MMOHUMAHUS 3HAYCHUSI OWOJIOTMM B TO3HAHWHM 3aKOHOB TMPHUPOJBI, B JKU3HH YEJIOBEKa M
COBPEMEHHOTO OOIIECTBA;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3aimuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHE JTyXOBHBIX LIEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIINIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJ[a B IOCTPOCHHUE yCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3IaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS IEHHOCTEW CEMEMHOM )KM3HU B COOTBETCTBUHM C TPAIUIIMSAMH Hapo10B Poccuuy;

4) 3¢TEeTHYECKOT0 BOCTIUTAHMS:

ACTETHYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHUMaHUE YMOLMOHAIIBHOTO BO3JICUCTBHUS )KUBOM NPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PA3HbIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSIBISATH
KauyecTBa TBOPUYECKON JTMUHOCTH;

5) ¢wusuyeckoro BocIUTAHHS, (POPMHPOBAHUS  KYJILTYPbl 30POBbSI H
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MOHUMAaHUE W peann3alys 3JI0pOoBOoro u 0e3omacHOro odpasa *Ku3HH (3J0POBOE MHUTAHHE,
coOJTI0/ICHNe TUTHEHUYECKUX TPABUI U HOPM, cOaJaHCHPOBAHHBIM PEXXHM 3aHATHH M OTHbBIXA,
perymsipHass ¢u3MyYecKass AaKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHWE IIEHHOCTU TIPaBUJ WHIUBUIYAJIBHOTO M KOJUIGKTUBHOTO 0€301MacHOro
MOBE/ICHUS B CUTYalUAX, YTPOKAOUIMX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHS alKOroJs,
HapKOTHUKOB, KypeHHUS);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAy, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K AKTUBHOM JESATENBHOCTH TEXHOJIOIMYECKOM U COLMAIbHOM HAPABICHHOCTH,
CIOCOOHOCTh HHUITUUPOBATH, TFIAHUPOBATH U CAMOCTOSITEIIBHO BBIMIOJIHATH TAKYIO JI€ATEILHOCTH;

HMHTEpEC K pa3nuyHbiM chepam mpodeccHoHATBLHOW NeATeThbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BHIOODP OyayIiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U CaMOOOpA30BAaHUIO HA MPOTSIKEHUH BCEU
KU3HU;

7) 3KOJOTUY€CKOT0 BOCIIMTAHMS:

HKOJIOTMUYECKHU I€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOIE KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHN;



MIOBBIIIEHUE YPOBHS 3KOJOTMUYECKOW KYJIbTYpBI: MPHOOpPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKM MX BO3MOJKHBIX IIOCTIEACTBUN JUIsl OKPYXKAIOILIEH Cpeabl;

OCO3HAHME TJIO00ATBHOTO XapaKTepa HKOJOTHUECKUX NpoOJIeM U IMyTed MX pelieHHS,

CIOCOOHOCTh MCHOJIB30BATH MPUOOpETacMble IPU U3YyYCHUH OMOJIOTUU 3HAHUS M YMEHUS
IPU PEUICHWH TMPOOJIEM, CBS3aHHBIX C PAMOHAIBHBIM IPHUPOJOINOIB30BaHUEM (COOIIOACHNE
IIPaBWJI IIOBEIEHUS B NPUPOJE, HAIPABICHHBIX HA COXPAaHCHHE PABHOBECHA B DKOCHCTEMAX,
OXpaHy BHJIOB, DKOCHCTEM, Ouochepshl);

AKTUBHOE HEINPUATHE NCWCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOLIECH IMPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATh HEOIArOMPUATHBIE 3KOJOTUYECKHE MOCIEACTBUS NMPEANPUHUMAEMBIX
JNEWCTBUIN U NMPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJIOIMUECKOTO MBILUIEHUS, 3KOJOTUYECKOM KyJIbTYpBI, OIbITa
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYyKOBOJCTBOBaTbCS HMHU B
IIO3HABATECJIIBHOM, KOMMYHMKaTMBHOW M COLMAJIbHOW INPAKTHKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTH YKOJIOTHYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHUS:

C(OPMHPOBAHHOCTF MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKl M OOIIECTBEHHOM MpaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe KyJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YATATEILCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOACHCTBUSA
MEX/1y JIOJJbMU U TIO3HAHUS MUDA;

MOHUMaHue crnenupukn OMOJOTHH KaK HAayKH, OCO3HaHHsS €€ poju B (OPMHPOBAHUH
PaLMOHAIBLHOIO HAyYHOTO MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTaBIeHUs 00 OKpYyXKaroleM
MHUpE KaKk O eJUHCTBE IMpPHUPOJBI, UYEJIOBEKa M O0OIecTBa, B TO3HAHUMU IPHPOTHBIX
3aKOHOMEPHOCTEN U pelIeHuH Mpo0IeM COXpaHEHUsI PUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTMM JAJISl COBPEMEHHON LIMBWIIM3ALUU: 00€CIeUEHUs
HOBOI'O YPOBHS Pa3BUTUSl MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pemaTh pecypcHble MpoOaeMbl pa3BUTHUS YEIOBEUYECTBA, MOMCKA MyTEH BBIXOAA U3 TNI0OATBHBIX
AKOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOHUNBOMY Pa3BUTHIO, PALlMOHAIBHOMY
HCITOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMYECKMX 3HAHUM B LIeNAX MOBBILICHUS 0OLIeH
KyJbTYpBl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKIHMOHAIHHOM
rpaMOTHOCTH oOydarommxcs, GopMupyemMoi pu U3y4eHnu ONOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJIb3YEMBIX B ECTCCTBCHHBIX HAyKaXx,
CIOCOOHOCTH HCIOJIb30BaTh IOJyyaeMble 3HAaHUS Ul aHajdu3a U OOBSCHEHUS SIBICHHUM
OKpY’KaIOIeT0 MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHMH, yMEHHE JelaTh OOOCHOBAHHBIC
3aKIIIOYCHNST HAa OCHOBE HAy4YHBIX ()aKTOB W WMMEIONIMXCS JAHHBIX C LENbI0 IONyYeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAaHUS IS pPEeLIeHUs
Ipo0JIEM B pealibHBIX KHU3HEHHBIX CUTYaLUsAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JesATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSATEIbHOCTh HHAUBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTUBHOMY TIOJIy4E€HHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUM C KM3HEHHBIMU
NOTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJ/IbTATbBI



MeTtanpenMeTHble pe3yibTaThl OCBOCHHs y4ueOHOro mnpeamera «buojorus» BKIIOYAIOT:
3HaYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIUILIMHAPHBIE
(MexnpeaMeTHbIC) O0IIEHAYYHbIE TOHITHS, OTPAYKAIOIINE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U creuru(UKy METOAO0B MO3HAHUS, HCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBIIGHUE, TPOLIECC, CUCTeMa, HAay4YHbIH (aKT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeZIOBaHUe, HAOIIOACHUE, U3MEPEHHE, SKCIEPHUMEHT M JpYyTue); YHUBEpCaJbHBIC
yueOHble JeHCcTBUSl (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PEryJISTHUBHBIE), 00ECIeUNnBaIOIINE
¢dbopMupoBaHue (QYHKIIMOHATBHONW TPAMOTHOCTU U COLUAIBHON KOMIIETEHIIMH OOYy4aroluXcs;
CHIOCOOHOCTD 00y4aromuxcs HCIOJIb30BAaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCAJbHbIC Yy4eOHBbIC JEHCTBHS B IO3HABATEIBHON U
COLIMAJIBHON ITPaKTHKE.

B pesynprate wu3yueHus OWOIOTHM HA YPOBHE CPEAHETO OOIIET0 O0Opa3oBaHUs Y
oOyuaromerocsi OyayT chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAJIbHBIE yUeOHbIC IEHCTBUS,
KOMMYHHKATHUBHbIE YHUBEpCAJIbHbIE Y4YeOHbIE JEHCTBHS, pEryJsSTUBHbIE YHUBEpCAJbHBIC
ydeOHbIe JeCTBHSI, COBMECTHAS ACSITEIbHOCTb.

MeramnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS MPOTPaMMBI CpeiHero oOIiero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBiageHne YHUBEPCAJIbLHBIMH Y4eOHBIMHU MO3HABATEILHBIMH /1€ CTBUSIMM:

1) 6a30Bble JIOTHYECKHUE TeCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalIM3UpOBaTh MpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JIOTHYECKOTO MBIIIJICHHS (aHalIW3a, CHHTE3a,
CpaBHEHHUsA, KiacCH(PUKAIMKH, OOOOIICHHUS), PACKPHIBATH CMBICI OHOJIOTHYECKUX TTOHATHHA
(BBLOENSATH UX XapaKTepHbIC IPU3HAKHU, YCTAHABINBATH CBSI3U C IPYTUMU TOHATHUSMU );

OTIPENCIATh LENH NEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHTH PE3YJIbTAThI ACATEIBHOCTHU C MOCTABICHHBIMH IIEIISIMH;

UCIOJIb30BaTh OMOJOTMYECKHE MOHATHS ISl OObsICHEHHS (DAKTOB W SBJICHHUM >KUBOM
MIPUPOJIBI;

CTPOHTD JIOTHYECKUE PACCyKICHUS (MHAYKTUBHBIC, IEAYKTUBHEIC, TI0 aHATIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH W MPOTHBOPEUHUS B PACCMaTPUBAEMBIX SBICHUSIX, (DOPMYITUPOBATH BBIBOJBI H
3aKJIIOYEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA JJSl MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOLICHUH B M3Y4YaeMbIX OHMOJIOrMYECKMX OOBEKTaX, a TAaKKe MPOTHBOPEUYUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX UCTOYHHUKAX;

pa3pabatbIBaTh IUIaH PELIECHUS MPOOIEMbI ¢ YYETOM aHAM3a UMEIOIIHUXCS MaTepHATIbHBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTb, OLEHHMBATH COOTBETCTBUE DPE3YJIHTATOB IIEIISAM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NESATEITHLHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH pPaOOTy B YCIOBUSX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX MPOOIEM.

2) 6a3oBble HCCJIEI0BATEILCKHE IeliCTBHS:

BIA/IETh HABBIKAMH Yy4E€OHO-HCCIIEIOBATENIbCKONH M MPOEKTHOM NEesSTEIbHOCTH, HaBBIKAMU
paspernieHus: mpoosieM, CroCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METO/0B
pelIeHHsI MPaKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIO0B TIO3HAHUS;



UCIONIb30BaTh pa3jMyYHble BUABI JEATEIBHOCTH IO MOJYYSHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B yUEOHBIX CUTYalUsSX, B TOM YHCIE MPH
CO3/IaHUN YYEOHBIX U COIMATBHBIX MPOCKTOB;

(GhopMUPOBATh HAYYHBIA TUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYCBBIMU
TOHSTHSIMA M METOJIAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BATEIBbHON AESITEIBHOCTH M
KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITH TPUYMHHO-CICICTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3a/lady, BBIJIBHTaTh
TUIOTE3y €€ PEelIeHus, HAXOJAUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh
mapaMeTpsl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATH MOJIYYCHHBIE B X0JI€ PELICHHUs 3a]1a4K PE3yJIbTaThl, KPUTHUECKH OILICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUSIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAT IIEJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEICTB M CIOCOOOB JEHCTBUS B
po(hecCHOHANBHYIO CPEAY;

yMETh NEPEHOCUTh 3HAHUS B  [IO3HABATEIbHYID M  IPAKTHUECKYI0  00JacTH
KHU3HEICITEIbHOCTH;

yMETbh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIC HWJCH, MpEAJIaraTh OPUTHHAIBHBIC TOIXOJbI W PEIICHUS, CTaBUTh
poOJIeMBI U 3aJ1a9H, IOy CKAIOIINE allbTePHATHBHBIEC PEIICHHS.

3) pabora ¢ nuHpopManueii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(pOpMauu (TeKCTe Y4eOHOTO MOCOoOwUs,
HAyYHO-TIONYJISIPHON JTUTEepaType, OMOJIOTHUECKUAX CIIOBAPSX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B MHTepHeTE), aHaIM3UpPOBaTh HWHGOPMAIUIO DPA3TUYHBIX BUAOB U (HOPM
MIPEJICTAaBJICHMS], KPUTUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMyIHpOBaTh 3amMpOChl U TMPUMEHATH pPA3IMYHBIE METOJBI TPU TOUCKE U O0TOOpe
Ouonoruueckoi HHPpopMaI, He0OOXOTUMOM JTsl BHIIOTTHEHUS YUEOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIb30BAHUA HH(OPMALMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTHUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMSI PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (HOpMYy MpEACTaBICHHUS OHOJIOTHMYECKON
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KaueCTBE CpEACTBAa Mpu padboTe C OHUOIOTHYECKOM
uH(popMalvel: NMPUMEHITh XUMHUUYECKHe, (pu3nueckre M MaTeMaTHYecKUe 3HaKU U CHMBOJIBL,
dbopMynbl, ab0peBHAaTypy, HOMEHKIATYpy, WCIOIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH,

BIIQJICTh HABBIKAMU pACIIO3HABAHWS W 3alUTBl  WHMOpMANuu, WHPOPMAITMOHHON
0€30MacCHOCTH JIUYHOCTH.

OByajeHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

1) o0mienme:

OCYIICCTBIISATh KOMMYHHKAITUH BO BCEeX cepax KU3HU, aKTUBHO YIacTBOBATH B JTUAJIOTE
WINA JUCKYCCHHU TIO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3hIBAThH
CY’KICHHUs] OTHOCUTENIbHO BBINIOJHEHHs TMpeljiaraeMoil 3ajqaud, Y4MTbIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YYaCTHUKOB JUANIOTA WM JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHUS, MMOHUMATh 3HAYEHHUE COLUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(MDIMKTHBIX CUTYAlUH, YMETh CMTYaTh KOHQIUKTHI U
BECTHU NIEPETOBOPHL;



BIIQJIETh PA3NIUYHBIMU CHOCOOaMM OOIICHHS] W B3aUMOJCWUCTBUSA, MOHUMATh HaMEpPEHHS
APYTUX JIOAEH, MPOSIBIISATh YBAKUTEIBHOE OTHOILICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMATh M HUCIOJIb30BaTh NMPEUMYIIeCTBa KOMAHAHOW M MHIUBHUIyalbHONW pabOTHI mpu
peleHrH OMOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOJMMOCTh NMPUMEHEHHSI TPYTITOBBIX
(dhopM B3aUMOJICHCTBUS TTPU PEIICHUH YIeOHOH 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJIbI COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO 4jieHa KOJIJICKTHBA;

NPUHUMATh IEJIM COBMECTHOHM JEsTeIbHOCTH, OPraHU30BBIBATH U KOOPIMHHPOBATH
NEUCTBHS IO €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JAEHCTBUM, PACTIPEIEIAT POJIM ¢ YYETOM MHEHUI
YYaCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa W KaXKJIOTO YYaCTHHKA KOMaHJbI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE NPOEKTHI, OIEHUBATH HMIEH C IMO3WIMA HOBWU3HBI, OPUTHHAJIHHOCTH,
MPAaKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TIOBEIEHHE B PA3IMYHBIX CHUTYaIlUsX,
MPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBiageHne YHUBEPCAJbLHBIMHU PeryISTUBHBIMH e CTBUSIMU:

1) camoopranuszanms:

WCTIOJB30BaTh OMOJIOTHUECKUE 3HAHUS JUIS BBISBICHHS TPOOJIEM W HMX peIIeHUs B
KU3HEHHBIX U YUEOHBIX CUTyalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUSX M TOCTYNKaX MO OTHOIICHUIO K XHBOW HPUPOZIE, CBOEMY 370POBBIO U 3I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO NIEATEIbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIC 3a7aud B O0Opa3oOBaTENbHON JCATCILHOCTH H
KU3HCHHBIX CUTYaIUX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs MPoOIeMbl C YUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUsM;

pacmupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHU;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (HOPMHUPOBAHHIO M MIPOSIBICHUIO IIUPOKOM IPYIUIIMHA B Pa3HBIX 001aCTIX
3HAaHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

7aBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCHUTh KOPPEKTHBBI B JCSTEIHHOCTH, OICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HAaBBIKAMU MO3HABATEIbHOU pediiekcur Kak OCO3HAHUS COBEpLIaeMbIX NEHCTBUI
¥ MBICJIMTENIBHBIX MPOIECCOB, MX PE3YJIbTATOB M OCHOBAHUH, UCIIOJIB30BaTh NPUEMBI pedIIeKCUI
IUIsL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHS;

yMETh OIIEHMBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKCHHIO;

MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIHU3€E PE3YIbTATOB JCSITEIbHOCTH;



3) npuHATHE ceds1 U APYTUX:

NIPUHUMATD ce0s, TOHMMAast CBOU HEJJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U apIYMEHTHI IpYTHX MPH aHAINU3€E Pe3yIbTaTOB JESITEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JIPYTUX HA OLUIMOKH;

pa3BUBaATh CIOCOOHOCTH MOHUMATh MHP C TIO3UIIUH APYTOro YeJIoBeKa.
NNPEJMETHBIE PE3YJIbTATbI

IIpenmeTHble pe3ynbTaThl OCBOEHHs COJepkKaHus ydeOHoro mpeamera «buosorus» Ha
yIIyOJIIEHHOM ypOBHE OPUEHTHPOBAHBI Ha 0OecreueHne NpoQHILHOI0 00yd4eHUsT 00yUYaromUXCs
onosornu. OHM BKITIOYAIOT: Cienn(UIecKre UTsi OMOIOTUN HAayYHBIC 3HAHUS, YMEHHS ¥ CTIOCOOBI
JEUCTBUI TI0 OCBOEHUIO, UHTEPIPETALNU U IIPEOOPa30BAHUIO 3HAHUM, BUBI AEATEIBHOCTU IO
MOJyYEHHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHWIO B PA3JIMYHBIX Y4YEOHBIX, a TaKK€ B pPeaJIbHBIX
KM3HEHHBIX cuTyauusx. [IpeaMeTHbie pe3ynbTaTsl IPECTaBICHbI 10 TOJaM U3Y4EHUSI.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOTO npenmeta «buonorus» B 10 knacce mOMmKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUK O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHPOBaHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOABI U PEIICHUH
po0JeM paloHAIBLHOTO IPUPOAONOIb30BAHNUS, O BKIIAE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CUCTEMOW OHMOJIOTMYECKMX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIIHE
OMOJIOTMYECKHE TEPMHMHBI W TOHATUSA (KHU3Hb, KJIETKAa, OpPraHu3M, MeTa0oJu3M, IOMEocTas,
CaMOpEryJIsIMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHYUBOCTb, POCT U pa3BUTHE),
Oouonorudeckue teopuu (knerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosna,
XpoMocoMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenust (H. Y. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKIACHHUS KYJIbTYPHBIX PACTEHHUH), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
NIEPBOTO MOKOJICHUS, PACUICTIIICHNs, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBanus . Menpeuns,
TOMOJIOTUYECKUX PSAOB B HaciencTBeHHoW wu3meHunBoctd H. Y. BaBunoma), npuHLMIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMU HAY4YHOI'O IMO3HAHUS, UCIOJIb3yEMbIX B OMOJIOIMUECKUX
HCCIIEIOBAHUSX KUBBIX 00OBEKTOB (ONHMCAaHNE, U3MEPEHHE, HAOII0IeHNE, YKCTIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPHU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHcJe OaKTepwii, rpu0OB, pacTeHUi,
KUBOTHBIX W YEJIIOBEKA, CTPOCHHS OPTAHOB M CHCTEM OpPTaHOB PACTEHUi, )KUBOTHBIX, YEIOBEKA,
IIPOLIECCOB KHU3HEEATENbHOCTH, IPOTEKAIOIINX B OPraHU3Max PACTEHHUMH, JKUBOTHBIX U YEJIOBEKA,
OHMOJIOTMYECKHX MPOIECCOB: 0OMEHA BEIIECTB (METa00IN3M), IPEBPAIICHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(PHOro U rerepoTpo(HOro THUIOB MUTAHUS, POTOCUHTE3a U XeMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, sMOpHOTEeHEe3a, NOCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOXKCHUS,
WH/IMBUYalbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS TI'€HOB, I'eTEpPO3HCa,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3U MEXAy OpraHOMJAAMHU KIETKH M HUX (PyHKIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QPyHKIHUSIMU, MEXy OpraHaMy U CUCTEMaMHU OPTaHOB Y
pacTeHuil, >KMBOTHBIX W 4YeloBeKa M HUX (YHKUUSAMH, MEXAYy CHUCTEMaMH OpPIaHOB U UX
GyHKIHMAMH, MEXAy dTanamMu oOMeHa BEUIeCTB, 3TalaMH KICTOYHOTO NHKJIA M KHU3HEHHBIX
IUKJIOB OPraHU3MOB, JTalaMu 5SMOPHUOHAJIBHOIO PpA3BUTHUS, TIEHOTHIOM M (DEHOTHUIIOM,
dbenoturnom u pakTopamu cpeapl OOUTaAHUS;



YMEHHE BBIABIATH OTJIUYUTENIbHBIE NMPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE PACTEHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIB30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTUIO
CHUMBOJIMKY JUIS IOKa3aTeIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX CUCTEMATUYECKHUX TPYIIIT;

YMEHHE pemaTh OMOIOTUIECKHE 33/1a4H, BBISABIISTH IPUIHHHO-CIICICTBEHHBIC CBSI3U MEXKTY
UCCIIeyEeMbIMU OMOJIOIMYECKMMHU MPOLIECCAaMH M SIBJICHUSIMH, J€JaTh BBIBOABI U MPOTHO3bI Ha
OCHOBAHUU TOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JIA0OpaTOpHBIE W MpaKTUYecKre paboThl, coOII0AaTh MpaBUia MPHU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUraTh TUIIOTE3bl, MPOBEPATh HX HKCIHEPUMEHTAIBHBIMHU CpEACTBaMH,
(bopMyIHpys 1IeNb UCCIeI0OBAHNS, aHAITM3UPOBATH MOJTyYEeHHBIE PE3yJIbTAThI U I€TaTh BIBOIBI;

YMEHHE y4YacTBOBaTh B YUeOHO-HCCIIEJOBATEILCKON paboTe Mo OHMONOTHH, SKOJOTUU U
MeIUIHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO IMPEICTABISATH
MOJIyYEHHBIE PE3YJIbTAThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHUE OLICHUBATh 3THYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEJOBaHUI B 00J1aCTH OMOIOrUN
U MEIUIMHBI (KJIOHUPOBAaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE W3MEHEHHE
re€HOMa U CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBIIATh OCO3HAHHBINA BBIOOp OyAyIiel NpoeccnOHaIbHOM 1eATEIBHOCTH B
o0s1acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEILCKOTO XO35HCTBA, MUILIEBOI
MPOMBIIIJICHHOCTH, YIITyOJIsTh TO3HABATEIbHBIM HHTEPEC, HANPaBJIEHHBIN Ha OCO3HAHHBINA BBIOOP
COOTBETCTBYIOIIEH podeccCuu U MPOJOHKEHUE OMOJIOrHYEeCKOro 00pa3oBaHUs B OpraHU3alUsaX
cpenHero npodecCHOHATLHOTO U BBICIIETO 00pa30BaHMs.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 11 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBCHHBIX HAyK, B
(OpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHUpPA, B IIO3HAHUM 3aKOHOB
IPUPOJBI M PELICHUH SKOJIOTMYECKHX MPOOJIEM UeIOBEYECTBa, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO MTPUPOIOIONB30BaHUSA, U B (POPMHUPOBAHUH LIEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
OOIIeCTBY, YENOBEKY, O BKJIAJIC POCCHHCKUX W 3apyOEeKHBIX YUYEHBIX-OMOIIOTOB B pPa3BHTHE
OHOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOH OMONIOrMYEeCKMX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAETeHUs U
MOHUMaHHE CYIIHOCTH OCHOBOIIOJIATAIONIMX OMOJIOTHYECKUX TEPMHUHOB W MOHATUH (BHLI,
IKocUcTeMa, Ouocdepa), Owonormveckue Teopuu (IBomronmonHas Teopuss Y. JlapBuHa,
CHUHTeTHUecKasi Teopus sBoitonuu), ydeHus (A. H. CeseproBa — 0 myTsSX M HalpaBIECHUSX
sBommonnu, B.W. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecust k. Xapau
u B. Baiiabepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (muammyma FO. Jlubuxa,
9KOJIOTMYECKOM MUpaMUIbl S3HEPrun ), runoressl (runoreda «mupa PHK» V. I'nnbepta);

YMEHHE BJAJeTh OCHOBHBIMM METOJaMM HAy4dyHOrO II03HAHMSA, HCIOIb3YyEMbIMU B
OMOJIOTUYECKUX HCCIEOBAaHUIX JKUBBIX OOBEKTOB M HKOCUCTEM (OIMCaHUE, H3MEpEeHHe,
HaOJI0ICHNE, YKCIIEPUMEHT), CIOCO0aMH BBISIBICHUS U OLIEHKH AaHTPOIIOT€HHBIX U3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPU3HAKU: BHUJIOB, OHMOr€OIIEHO30B, 3KOCHCTEM U
onocdeppl, CTAOMIM3UPYIOMIETO, IBWIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA,
aJJIONaTPUYECKOTO U CUMIIATPUUECKOTO BUI000pa30BaHMsl, BIUSHUS ABMKYIIUX CHI IBOJIOLUH
Ha reHO(OH/| MOIMYJISALNH, MPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie OOMTaHus, YepeaOBaHHS
HaIpPaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;



yMEHHE YCTaHABIUBATh B3aMMOCBS3HU MEXTy TIPOIIECCAMU IBOJIOIUH, TBUKYIIUMHU CHIIAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTAMH pa3UYHBIX HSKOCHCTEM U MPHUCIOCOOJCHUAMU K HHUM
OpTaHU3MOB;

YMEHHUE BBISBIATH OTJIMUUTENbHBIC IPU3HAKU KHUBBIX CHCTEM, PUCIIOCOOIEHHOCTh BUJIOB
K cpene oOuTaHusi, aOMOTHYECKHMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOT€HHBIX U3MEHEHUN B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE HCIIOIB30BaTh COOTBETCTBYIONINE apTYMEHTHI, OMOIOTHYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIUKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHUCTEMAaTHUYECKUX TPYyII,
B3aMMOCBSI3U OPTaHM3MOB M Cpelbl OOMTAaHUS, €IUHCTBA YEJIOBEUECKHUX pac, HEOOXOIMMOCTH
COXPaHEHHUs MHOTroo0pa3us BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHUE pemaTh OMOIOTUIECKHE 33/1a4H, BBISABIISATH IPUIHHHO-CIICICTBEHHBIC CBSI3U MEXKTY
UCCIeTyeMbIMU OMOJIOTUYECKUMU MPOLIECCaMU M SBJICHUSIMU, JIEIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHUU MOTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JIAOOpPATOPHBIE U MPaKTHUYECKUE PaboThl, COONMIONATh MpaBWiia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

yMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPSITh HX OSKCIEPUMEHTAIBLHBIMH CpPEJICTBAMHU,
dbopMynupys 1eTb UCCIeI0BAHUS, aHATM3UPOBATh MOJTYyUYEHHbIE PEe3YyIbTAaThl U JIeaTh BHIBOJIBI;

YMEHHE Y4YacTBOBATh B y4e€OHO-HCCIIEIOBATEILCKON padOTe MO OWMOJIOTHH, SKOJOTUU H
MEIUIMHE, MPOBOJMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO HPEICTaBIATH
MOJTy4YEHHBIE PE3YJIbTaThl HA YUCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OLEHHBATh THUIOTE3bl W TEOPUU O TPOUCXOXKICHUHM KHU3HM, UEIOBEKa MU
YeJIOBEYECKHX pac, O MPHUYMHAX, MOCIEACTBHSIX W CHOCO0AX IMPeNOTBpAIEHHs TI00aTbHBIX
W3MEHEHuH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyaymiel mpodecCuOoHaIbHON JesTEIbHOCTH B
o01acTi OGMOJIOTHH, SKOJIOTUH, IPUPOJIOTIONIB30BAHMS, MEIUIIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3sCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIIyOJISATh MMO3HABATEIBHBIN
WHTEpEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH MPOPECCUHU U TTPOIOTKCHHE
OMOIOrMYecKoro o0pa3oBaHMs B OpraHU3alUsAX CPEAHET0 MPOo(ecCHOHATBHOTO M BBHICIIETO
oOpa3oBaHMUsI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mpakruy | (uugpposbie)
o/ HaumeHoBaHue pa3iesioB ¥ TeM NPOrpaMMbl Bcer | KouTpoabHble ccKite 0BpazoBaTETbHbIE
0 padoThI
padoThI pecypchl
1 buonorus kak Hayka
2 JKuBbI€e cCUCTEMBI U UX U3YUECHHUE 2 1
3 buonorus knerku 2
4 XuMuYecKasi OpraHu3anus KIeTKU 10 2
5 Ctpoenue u PyHKITUU KIETKH 8
6 OOMeH BelecTB U MPEeBPAIICHUE YHEPTHH B KICTKE 9 4
7 Hacnenctennas ungopmanust u peanusanus e€ B KIETKe 9
8 JKu3HEeHHBIN ITUKIT KISTKH 6 1 2
9 CrpoeHnue 1 (pyHKUINUN OPraHU3MOB 17
10 PasMHOXEHHE U pa3BUTHE OPTAHU3MOB 8
1 I'enetnka — HayKa O HaCJI€ICTBEHHOCTH U N3BMEHYUBOCTH ) 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 2
14 I'eneTuka yenoBeka 3 1
15 Cenekiust OpraHu3MOB 4 3
16 buoTtexHonorus u cuHTeTHYeCKasi OUOIOTHs 4 1 1
17 PesepBHOE Bpems 1 1




OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 29
11 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne ni/nn HaunmeHoBaHHe pa3/iejioB ¥ TeM MPOrpaMMbl KouTpoabubie | [IpakTHYecKHe (undpossie)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
| 3apoxIeHUE U pa3BUTHE IBOJIOIIMOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTUH
2 MukposBontonus 1 €€ pe3yJbTaThbl 14 2
3 MakponsBontonus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIie 15 1.5
5 [IpoucxoxaeHue yenoBeka — aHTPOIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIIECHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karolleu cpeaoi
OpranusMel U cpefa OOuTaHus 1.5
DKOJ0TrHs BUIOB U MOMYJISLUI 0.5
9 DKOJIOTHA COOOIIECTB. DKOJIOTHUYECKAE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas sxocucTeMa
11 UYenoBek 1 OKpykarolas cpeaa
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoJgnuyecTBo yacoB

Kon Jar
No IIpak
L TPOJI a
THYeC JieKTpoHHBbIE LM (POBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoxka Bcer | bHBI u3y4
KHe pecypcsbl
n 0 e eHH
pabot
pabo s
bl
ThI
b .
1 WOTIOTHDL KAK KOMIDIEKCHAR HAyka M Kak HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOT0 O0IIIeCTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBble cucTeMBl U UX CBOICTBA 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
index=1 pp=1AQB
3 YpoBHEBas OpraHu3aLys )KUBBIX CUCTEM 1
nu . .
4 CTOPHI OTRPRITHA 1 H3YHCHIA KICTRH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToap1 MOJIEKYIISIPHON U KJIETOYHON OMOIOTHH.
[TpakTuueckas pabora «/3yueHne MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJICTOYHOM Onosnoruu (xpomarorpadus, 1 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anekTpodopes, nuddepeHnnaibLHoe index=4 pp=1AQB
uentpudyruponanue, [1L[P)»
https://www.youtube.com/watch?v=151V-fy1KI.c
6 XUMUYECKUIl COCTaB KIETKU 1 list=PLqU6VDvVRpuoiTLeXclBiRZ2J0h2BgbjUJ
index=6 pp=1AQB
M .
7 FHEPAIIBHKIC BEIICCTRA FOICTIAL, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosornueckas posb




Oprannueckue BENecTBa KICTKH — OCKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 Jlabopatopuas pabora «Obuapyxkene Genkos ¢ list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2BgbiUJ
MOMOIIIBIO0 KaYECTBEHHBIX PEAKIINI» . .
index=7 pp=1AQB
https://www.youtube.com/watch?v=IKstGzY ECKQ

9 CoiicTBa, Knaccupukanys 1 QyHKIUH OSITKOB list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjUJ
index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHHHeCKie BEIMECTBa KIETKH — YITIEBOJEL https://www.youtube.com/watch?v=nQkH60OA zrIw
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYDb

11 Oprannueckue BEIIeCTBA KICTKA — JTUTUIBI . ; . .

Y list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
index=10 pp=1AQB
Hyxneunossie kucnorsl. [JHK u PHK.
12 Jlabopatopuas pabora «Hceaenoanie https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KHCJIOT, BBIICJICHHBIX U3 KIIETOK
Pa3IMIHBIX OPTaHU3MOBY
13 Crpoenne u gymnkumn AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3840/
nykieosunrpudocharsr (HTD)
Cexpenmposatie JTHK. MeToJb! reHOMUKY https://www.youtube.com/watch?v=BD_60WhZvf
14 IPAHCKDHIITOMHKI, HPOTEOMHKIA ’ A list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
’ index=11 pp=iAQB
MeTtob1 CTPYKTYpHOM OHOJIOTHH
15 CamocrosrenpHas padora Ne 1 "Xumudeckuii
cocTaB KIIeTKU'"(TecT)
16 Tume! knetok. [IpokapuoTndeckast KieTka https://resh.edu.ru/subject/lesson/1587/




17

CrpoeHue 3yKapruOTHYECKON KIIETKH.
[TpakTruyeckas pabora «/3yueHne CBOHCTB
KJIETOYHOM MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBIN anmapart KJIETKU

19

HemeMOpaHHbIe OpraHouAbl KIETKU

20

HOJ’IyaBTOHOMHI)IC OpraHor bl KJICTKH:
MUTOXOHJIpUH, IacTu bl JlTabopaTopHas pabota
«HccnenoBanue mia3Monm3a 1 JeTmia3Moin3a B
PACTUTCIIBHBIX KJICTKAX»

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u GyHKIHH sApa

22

OnHoMeMOpaHHbIE OPTaHOUIBI KIIETKH.
[TpakTrueckas padota «M3ydeHne IBIKESHHS
LUTOIJIa3Mbl B PACTUTEIBHBIX KIETKaX»

23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlabopaTopHas padota «3ydenue
CTPOEHHUSI KJIIETOK PA3JIMYHBIX OPTaHU3MOB)»
CamocrositensHas padota Ne 2 "Crtpoenue u
(GyHKIIMK OPraHOUIOB KIeTKH"

24

ACCI/IMI/IJ'ISIL[I/ISI U JUCCUMMWMIISALIUS — [ABC CTOpOHBI
MeTaboau3Ma. TUIEl 00MEHa BEIIECTB.
JlaGopatopHnas pabota «M3y4yeHue
KaTaJTUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMUJIa3bl WM KaTalasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTaTUBHBIN XapakTep peakiuil
KJIeTOYHOTO MeTabom3ma. Jlaboparopras pabora
«M3ydyeHne pepMEeHTaTUBHOTO PACIICTIICHHUS
MIEPOKCH/Ia BOJOPOIA B PACTUTEIIEHBIX U
KUBOTHBIX KJIETKaX)




26 benku-akTuBaTOphl U OCIKU-UHTUOUTOPHI
27 ABTOTpO]HBII THIT 0OMEHA BEIIECTB
28 doTocunTE3 https://resh.edu.ru/subject/lesson/3917/
29 XemocunTes. JlabopaTopHas pabora «CpaBHeHHE
IpoLEcCOB POTOCHHTE3a U XEMOCHHTE3a»
AmnaspoOHbBIEC OpraHu3Mbl. Buasl OpoxeHusl.
30 Jlaboparopras pabota «CpaBHEHHE TIPOIECCOB
OpOXKEHUS U TBIXaHMUSD»
31 AA9POOHBIC OPTAHH3MEL. ITAIlb HHEPIETHICCKOTO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
0 DHeprusi MEMOPaHHOTO IPaAMEHTa TIPOTOHOB.
Cunrte3 AT®: pabora nporoHHO AT®-cuHTa3bI
33 Peakuuu MmaTpuyHOTrO CHHTE3a
34 Tpauckpumnius — maTpuunblii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsnus u e€ sTanbl https://resh.edu.ru/subject/lesson/3917/
36 Koaupoarue amutokHcior. Porb pubocou B https://resh.edu.ru/subject/lesson/5352/
OonocuHTe3e OenKa
37 Opranuszanus reHoma y IpoKapuoT U 3yKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MonekysipHble MEXaHU3MbI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuot. CamocTositennsHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OO6MeH BelecTB U YHEprun”

D1%383%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%




D1%80%D0%BE%D1%81%D0%BE%D0%B2%D

0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-

yp-sas-163-BAL-1012 from type=vast

Bupycsl — BHekIeTOUHBIE (HOPMBI )KU3HU U

39 obnuratHeie mapa3uThl. [IpakTrueckas padboTa https://resh.edu.ru/subject/lesson/3939/
«Co3zaHre MOJICIIA BHPYCay
40 BprCHLUIe 3a00/ICBAHMS ICTOBCKA, KUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacteHuit
41 HanorexHosornu B OMOJIOTUHA 1 METULINHE
42 JKW3HEHHBIN UK KJIIETKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsiii cuate3 [JHK
Xpomocomsl. JlabopaTopHas pabora «3ydueHne https://www.youtube.c'om/watch.? V:-kTFSeSIQJA
44 XPOMOCOM Ha TOTOBBIX MHKPOTPETIapaTaxy %1st=PLqU6VI?VRpu01TLeXclB1RZZJ 0h2BgbjUJ
index=13 pp=1AQB
45 JleneHue KIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kneTok. KaproknHe3 U TUTOKUHES.
46 Jlaboparopnas pabota «HabmoneHre MuTo3a B
KJICTKaX KOHYHMKA KOPEIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Pery AL KUHEHHOTO KA KIETOK https://www.Voutube.cor'n/watch?V'quGhES OXf:L
47 Korponshas paGota Ne 1 "Ketka” W 11st=PLqU6YDVRpu01TLeXclB1RZ2J0h2qu]UJ
index=12 pp=1AQB
48 OpranusM Kak eIuHOe 1eJI0e https://resh.edu.ru/subject/lesson/6770/
49 Tkanu pacrenwuii. JlaboparopHas pabora

«M3ydyeHune TkaHeH pacTeHUI»




TkaHu )XKUBOTHBIX U YenoBeka. JlaboparopHas

50 . 1
pabota «/3ydyeHne TkaHel KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabota «/3y4ueHue opraHoB IIBETKOBOTO 1
pacTeHus»
52 Onopa Tena opraHu3MoB 1
53 JIBUKEeHHE OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [Intanne opraHu3MoB 1
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. |
[TumeBapuTenpHas cucTeMa YeJoBeKa
56 JlpIxaHue opraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCHOPT BEIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KposeHocHas cHCTEMa O3BOHOMHbIX HKUBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
Y YeJIOBEeKa
60 Brigenenue y opranu3smMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammra y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHast cuctema yenoBeka 1
63 PaznpaxumMocTh 1 perynsuus y OpraHu3MoB 1
64 I'ymopanbiast pery it i SHIOKpHHHas 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMBI pa3MHOKEHHS OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazmMHOKEHUE 1
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/




68

I"ameTorenes. OGpa3zoBaHNe U Pa3BUTHE TTOJIOBBIX
kietok. Jlaboparopnas pabota «M3yuenue
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

69

NupuBunyanbHOE pasBUTHE OPraHU3MOB —
OHTOI'CHE3

https://resh.edu.ru/subject/lesson/5630/

70

3axiajka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIeHHE TPU3HAKOB CXOACTBA
3apo/ibliiel TO3BOHOYHBIX )KHUBOTHBIX)

72

Pa3smMHOXeHME U pa3BUTHE PACTEHUM.
Jlabopartopnast pabora «CTpoeHue opraHoB
Pa3MHOXEHHUSI BBICIIUX pacTeHUiD» KU3HEHHbIE
UKIbl pactenuid. CamoctosiTenbHas padoTta Ne
4"Pa3MHOXEHHUE U pa3BUTHE OPTraHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

VcTopus CTaHOBJIEHUS U Pa3BUTHS T€HETUKHU KaK
HayKH

74

OCHOBHBIE ITOHITHUSI U CUMBOJIBI T€HETHUKH.
Jlaboparopnast pabota «JIlpo3oduna kak 00bEeKT
TE€HCTUYCCKUX HCCHCHOB&HHﬁ))

75

3aKOHOMEPHOCTH HACTIEIOBaHUS IPU3HAKOB.
MoHorubpuaHoe ckpenuBanue. [Ipaktudeckas
pabora "M3yueHue pe3ybTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y AP030(HUIIbI"

https://resh.edu.ru/subject/lesson/5386/

76

HI/ITOJ'IOFI/I‘-IGCKI/Ie OCHOBBHI MOHOFI/I6pI/II[HOFO
CKpC€UIMBaHUA

https://resh.edu.ru/subject/lesson/5386/




AHanuzupytoliee ckpemuBanue. Hernomnnoe

77 1
JOMUHUPOBAHHE
JurubpuaHoe ckpemuBanue. [Ipaktuyeckas
78 pabota «l3ydeHune pe3ynbTaToB TUTHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHUS Y JPO30(DHUITBD)
79 Luronoriieckie 0CHOBLI AHIHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeulrBaHus. Pemenne 3a1a4 no reHeTuKke
&0 CueruieHHOE HacJIeI0BaHUE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpoMocoMHas TEOpHS HACIIEICTBEHHOCTH 1
82 I'eneTuka nona 1
83 I'eHoTHI KaK 11eJJOCTHAS CUCTEMA 1
['eHeTnueckuii KOHTPOJIb PA3BUTHS PACTEHU,
84 ’)KUBOTHEIX U 4eJIoBeKka Pemrenue 3amad 1mo 1
TCHETHKE.
&5 W3mMeHunBOCTh MPU3HAKOB. BUIBI H3MEHUYUBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MonudukanronHas '3MEHYUBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuanuoHHbIN psi 1 BapuallMOHHAS KpUBasi.
JlaGopatopHnas pabora «MccnemnoBanue
87 3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHON 1
M3MEeHYUBOCTH. [locTpoeHre BapualimoOHHOTO
psla U BapuallMOHHOW KPUBOMN»
88 PenorHmirieckas HIMEHHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KoMOnHaTuBHASI U3MEHYUBOCTH
MyTanroHHast U3BMeHUMBOCTh. [IpakTHueckas
89 pabora «MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»




3aKOHOMEPHOCTH MyTallMOHHOT'O IIPOLECCA.

90
DONUTeHEeTHKA U YTIUTeHOMHUKA

91 T'enernia uenosexa. Hpakriieckas p?60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBIlieHHE U aHAIH3 POJOCIOBHOW)

92 MeTtoabl MeIUIIMHCKON T€HETHKNA https://resh.edu.ru/subject/lesson/3653/
3HaueHNEe MEIUIIMHCKON TCHETUKH B

93 NPEOTBPAIICHUN U JICYCHUN TeHETUICCKUX
3a0071€BaHUI YeTTOBEKA. CAMOCTOSITEIbHAS paboTa
Ne 5 "T'enetuka"
OcHoBHble OHATHUSA cenekuuu. JlaboparopHas

94 pabota «/3ydeHre COPTOB KYJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHuil U MOPOJI JOMAIITHUX KUBOTHBIX)
Mertoapl ceneKunuoHHOM padoThl. JlabopaTopHas

95 pabota «M3ydeHre METOIOB CEJICKITHH https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JLOCTIIKEHMS CeNeKILHH PACTCHHUH H KHBOTHVL - https://resh.edu.ru/subject/lesson/3861/
[TpakTrueckas padota «[IpuBHBKa pacTeHUI

97 CoxpaHeHue, U3ydeHHNe U MCII0JIb30BaHHE
TCHETUYECKUX PECYPCOB
buoTtexHonorus Kak Hayka v OTpacib

98 npousBocTBa. [IpakTuueckas padora «/3yuyenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOTHUI

99 OcCHOBHBIE HAMPABJICHHUS CHHTETUICCKON
ononoruu

100 | XpomocOMHas U TeHHasi UHKEHEPUS

101

Menunnnckue 6uorexHosoruu KonrponsHas
pabota Ne 2 "I'enetnka u cenexuus"




PezepsHsiii ypok. [loBTOopenue, 06001meHue,
102 cucteMmaruzanus 3HaHui torosast pabora 3a 1 1
kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 30
11 KJJACC
KoandecTBo yacoB
Kon arT
Mpaxk A DJIeKTPOHHbIE
Ne TPOJI a
THYeC nugposbie
n/ | Tema ypoka bHBI H3y4
Beero KHe oOpa3oBaTe/ibHbIE
n e eHH
padort pecypchbl
pabo s
bl
TBI
1 OpomonronHas teopust Y. /lapsuna 1
2 JIBroKy1Me CUIIbl HBOIIOLMU BUIOB 110 Y. /lapBuHY 1
3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIM U NCKYCCTBEHHBIN 0TOOD 1
4 DopMUPOBAHUE CHHTETUYECKON TEOPUHU IBOTIOLINU 1
5 DTarnbl 3BOJIIOIMOHHOTO MPOoLecca: MUKPOIBOJIIOIHUS U MAKPOIBOJTIOLIUS 1
6 [Tomynsitiust — 37eMEeHTapHasE €IUHULIA BOJIIOIIIT 1
3akoH reHeTuueckoro paBHoBecus k. Xapau, B. BaitaOepra.
7 Jlaboparopnas padota «BrisiBlIeHHE U3MEHYHBOCTH Y 0COOEH OJJTHOTO 1 0.5
BHIA)»
DnemMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
OS¢ ekt ocHoBarens. P ekt Oy THUIOUHOTO TOPIIBIIIKA 1
10 Murpanuu. M3omamun nomyisiuii: reorpaguueckas, 0noisorndeckast 1




11 EcrecTBennbIit 0TOOP — HAMPaBISIONINI (PaKTOP IBOTIOIUN 1

12 [TonoBoii oT6op 1
[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIOLUH.

13 Jlaboparopnas pabota «M3yuenne apomop}ho30B U HIMOAAANITAIIUH Y 1 0.5
pacTeHHi U )KUBOTHBIX»

[Tpumepb! PUCTIOCOOICHHH Y OPTraHU3MOB: MOP(OIOTHYECKHE,

14 dbusznomornueckue, ONOXUMUIECKUE, ToBeAeHUYecKue. JlaboparopHas 1 0.5
pabota «IIpucnocobaeHust OpraHu3MOB U UX OTHOCUTENIbHAS '
11eJIECO00Pa3HOCTHY

1 Bun, ero kpurepun u ctpykrypa. Jlaboparopnas padora «CpaBHeHUE | 0.5
BUJIOB 10 MOP(OIOTHUECKOMY KPUTEPHUIO» '

16 CrpykTypa BUIa 1

17 Bunoo0pa3oBanue kak pe3yabTaT MUKPO3BOIIOLNUN 1

18 CBs13b MUKPO3BOJIIOLUH U ATUAEMHUOJIOTHH 1

19 MaxkposBomtorus. [laneonTonornyeckue MeTOAbl U3YUSHUS YBOIOLIUN 1

20 buoreorpaduyeckue MeTOAbI U3yUEHUS IBOTIOIUN 1

21 OMOPHOTOTHYECKHUE U CPABHUTEIHLHO-MOP()OIOTHUECKHUE METOIBI |
W3YUYEHHUS SBOJIIOLUN

2 MonekynsipHO-TeHETHUECKHUEe, OMOXUMHYECKHE U MATEeMAaTUICCKUE |
METO/IbI U3YUYCHHSI IBOJIOIIUU

23 OO6mre 3aKOHOMEPHOCTH IBOJTIOITUHN 1

24 AnanTtuBHas paauanusa. HepaBHOMEPHOCTH TEMITOB 3BOJIFOIIUH 1

25 HayuHble runoressl NpoUCX0KICHUS )KU3HU Ha 3emiie 1

26 JloHayuHBIE PECTABICHUS O 3aPOKIACHUU KU3HU 1

27 OcCHOBHBIE 3Tallbl HEOPraHUUYECKOH IBOJIIOLIUH 1

28 I'unoressl 3apoKACHUS )KU3ZHU 1




Ucrtopwus 3emnu u Mmetos! e€ n3yuenus. JlabopaTtopHas pabora

29 «M3yueHue 1 onrcaHue UCKOMAEMbIX OCTaTKOB APEBHUX OPraHU3MOB) ! 05

30 HauanbHbie 3Tansl OpraHun4ecKoid 3BOJIIOIUN 1

31 DBOJIIOLUS DYKAPUOT 1
OcCHOBHBIE 3Talbl BOJIIOLIUYU pacTUTeNbHOro Mupa. [Ipakruyeckast

32 pabota «/3y4yeHne ocCOOCHHOCTEH CTPOCHHS PACTEHUIA pa3HbBIX 1 0.5
OTZENIOB»

33 OcCHOBHBIE 3Tallbl BOJIIOIMH KUBOTHOTO MHUpa 1

34 OBoumonus KUBOTHBIX. [IpakTnueckas padora «M3yuenue 1 0.5
0COOEHHOCTEN CTPOECHHUS TO3BOHOYHBIX )KUBOTHBIX» '

35 Pa3BuTHe xu3HM Ha 3emiie IO ApaM U [IepuoiaM 1

36 MaccoBble BBIMUPAHHSI — 3KOJIOTUYECKUE KPU3UCHI IIPOIILIIOTO 1

37 CoBpeMeHHBII HKOJIOTHUECKUH KPU3UC, €T0 0COOEHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHM4ecKoro MpoIIoro 1

39 OCHOBHBIE CHCTEMATUYECKHE I'PYIBI OPraHU3MOB 1

40 AHTpPONOJIOTHSI — HayKa O YEJIOBEKE 1

41 PazBuTune npeacTaBiIeHHi 0 TPOUCXOKICHUHN YEJIOBEKA 1
MecTo uenoBeka B CHCTEME Opranndeckoro mupa. JlaboparopHas

42 pabota «M3y4ueHne 0cOOEHHOCTEN CTPOCHUS CKelleTa YelloBeKa, 1 0.5
CBSI3aHHBIX C MPSMOXOKIECHUEM»

43 JIBrKy1IMe cUilbl aHTPOIOTeHEe3a 1

44 CooTHotieHne OMOJIOTHYECKUX U COIMATIBHBIX (DaKTOPOB B 1
aHTPOIOreHE3e

45 OCHOBHBIE CTaJUU aHTPOTIOTEHE3A 1

46 [TaneoreneTrka u najseoreHOMMKA 1

47 DBOJTIOLHS COBPEMEHHOT'O YEJIOBEKA 1




Yenoeueckue pacskl. [IpakTuueckas padota «3ydueHue 3K0IOrHIeCKUX

48 - 1 0.5
aJlanTanui 4YeJIoBeKa»

49 MexIUCIUIIITMHAPHBIE METOAbI AHTPOIOJIOTUH 1

50 3apoKICHUE U PA3BUTHE YKOJIOTUH 1

51 Mertoap! skonioruu. Jlaboparopnas padota «M3ydeHne MeTo10B | 0.5
HKOJIOTHUECKUX UCCIIETOBAHHI»

52 3HayeHUE DKOJIOTHYECKUX 3HAHUH JJId YeI0BEKA 1

53 OKonornvyeckue GaxTopbl 1
AbnoTtnueckue GakTopbl. CBET Kak HKOJIOTUIECKUN PaKTop.

54 Jlaboparopras paboTa «BeIsIBIICHHE TIPUCTIOCOOJICHUH OPraHU3MOB K 1 0.5
BIIMSTHAIO CBETA»
AlGuotnueckue ¢aktopsl. Temneparypa Kak SKOJIOTHIeCKHi (pakTop.

55 Jlaboparopnast paboTa «BrIsiBiIeHNE MPUCTIOCOOICHUI OPTaHU3MOB K 1 0.5
BIIMSTHUIO TEMIIEPATyPhD»
AbGuoTtndeckue hakTopbl. BIaKHOCTh KaK AKOJIOTHYECKUN (DAKTOP.

56 Jlaboparopnast paboTta « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUH U3 1 0.5
Pa3HBIX MECT OOUTAHUS)

57 Cpenpl 0OuTaHUsI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennsie popMbl OpraHu3MoB 1

60 buoTtnueckue pakTops 1

61 3HayeHne OMOTUYECKUX B3aMMOICHCTBHIMA JIJIS CYIIECTBOBAHUS |
OpPTaHU3MOB B CpeJie OOUTaHHUS

62 DKOJIOTrM4€ECKHE XapaKTEPUCTUKH MOITYJIALNAN 1

63 OCHOBHBIE [TOKA3aTeNH MOIYJIALUN: YUCIECHHOCTb, INIOTHOCTH, |

BO3pacTHas U MOJIOBAsI CTPYKTypa




OCHOBHBIE [T0Ka3aTEIH MONYJIALUU: POKIAEMOCTb, IPUPOCT, TEMIT

64 pocTta, CMepTHOCTh, MUTPAITHH !

65 DKoJIoTHYeCcKas CTPYKTypa NOMyJISIIUU 1

66 JlnHamMuKa NOMmyJIAIUU U €€ peryisius 1

67 Kpuseie pocta uncieHHOCTH nonyJisiiiuu. KpuBbie BBIKUBAHUS 1

68 Dxonornueckast HuIIa Buaa. Jlaboparopnas padota «IIpucnocobnenus 1 0.5
CEMSIH pacTEHUI K pacCEeICHUIO»

69 Bun xak cuctema nomyssiuui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALUIl )KUBOTHBIX 1

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 DKocucTema Kak OTKpbITasi cCUCTEMA 1

73 KpyroBopoT BEeLECTB U IOTOK IHEPTHH B IKOCUCTEME 1

74 OCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI 1

75 DKOJIOTUUECKHUE TUPAMHU/IBI 1

76 N3menenns cooOIIecTB — CYKIECCHUU 1

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOpEit |
U OKCaHOB

78 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHIP, JIECOB, CTETEH, ITyCThIHb 1

79 AHTPONIOT€HHBIE IKOCUCTEMBI 1

20 Ypboskocucremsl. [Ipaktudeckas padora «3yuenue u onucanue | 0.5
ypOOIKOCUCTEMBI» '

21 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOACHCTBUIA 1
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JECHCTBUS 3arpsI3HEHUN Pa3HbIX TUIIOB Ha

82 cyOOopraHu3MeHHOM, OPTaHU3MEHHOM, MOMYJIALHOHHOM U 1

9KOCUCTEMHOM YPOBHAX




83 buocdepa — obmermmanerapuas o0omouka 3eMiau 1
84 VYuenue B. U. Bepnaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CyIIeCTBOBaHUs Onocheps 1
86 KpyroBopoTsl BeliecTB 1 OMOr€OXUMUYECKHUE IUKITBI 1
87 3oHaMBHOCTH OHOChepbl. OCHOBHBIC OHOMBI CYIIIN 1
88 YcroitunBocts Orocheps 1
89 DKOJOrM4ecKre KpU3HUChl U UX IPUUNHBI 1
90 BosneiicTBue uenoBeka Ha onochepy 1
91 AHTpPONOreHHOE BO3CHCTBUE HA PACTUTENbHBIN U )KUBOTHBIA MUP 1
92 OxpaHa npupozsl 1
93 OCHOBHBIE TPUHLIUTIB YCTOWYHBOTO PAa3BUTHS YEIIOBEUECTBA U 1
IPUPOIBI
94 ParronanbHo€e NpUpoI0NOIb30BaHUE U COXPAHEHUE OHOIOTNYECKOTO |
pasHooOpa3us 3emiu
95 O06o00ueHne no reMe « MUKpO3BOTIONHUS U €€ pe3yJIbTaThD) 1
96 O06o00menue no Teme «Makpo3BOIIOLMS U €€ PE3yIbTaTh» 1
97 O6o006menne no Teme «IIporcxoxaeHne u pa3BUTHE KU3HU Ha 3eMIIe» 1
98 O6o06muienue no reme «IIporcxoxneHne yenoBeka — aHTPOIIOT€HE3» 1
99 O06o001eHne 1o TeMe «DKOJIOTHsI — HayKa O B3aUMOOTHOILIEHUSIX |
OpPTaHU3MOB»
100 | OO6obmenue no reme «OpraHu3Mbl U cpeia OOUTaAHUS 1
101 | OO6o06menue no Teme «DKOJIOTHs BUAOB U MOITYJISLIUID 1
102 | O6o6menue no Teme «bruocdepa — rinodagbHas IKOCUCTEMA» 1
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. buonoruueckue cucremsr u nporecchl, 10 kmace/ Tepemor A.B., IlerpocoBa P.A., O611ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«11OIl MHEMO3UWHA»
Tepemon A.B., IletpocoBa P.A. buonorusi. buonorudeckue cucreMsl u rporecchl. 10 kinacc. M.- Maemosuna 2022
METOAUYECKHUE MATEPUAJIBI JISA YYUTEJISA
* MULTIMEDIA — nogaepxka kypca «O01ast 6uoyiorusy;

* JTaboparopust KIIETKA; Meroanueckue matepuainbl: COOpHUK HOPMATUBHBIX JoKyMeHTOB. buonorus /Coct. 2./1. JInenpos, A. T,
ApxkanbeB. — M.: Jlpoda, 2010

CnHCOK JUTEePATYPhI 1JIs1 YIUTES:

1 baryeB A.C., 'ynenkoBa M. A., EneneBckuii A.I". bruonorus. bonpiioi cipaBOYHMK AJ1 MIKOJIBHUKOB U MOCTyMHaoNumX B By3bl. — M.: JIpoda,
2011
2 bonrosa U. B. Coopnuk 3amad mo OOmelt 6Mosioruu Jij1s MOCTYIAIMKX B BY3bl. — M.: «OHuKC 2 1Bex» «Mup u o6pazoBanuey, 20123 Koznosa
T.A., Kyumenko B.C. buonorus B Tabnuimax 6-11 kmaccsl. CipaBounoe nocooue. — M.: IIpoda, 2010

JlomoJIHUTEeIbHAS JINTEPATYPA AJIsl YIUTENS:

1 Anacracosa JL.II. O6mias 6uomnorus. Jlunaktudyeckue marepuainsl. — M.: Benrana-I'pad, 2010.- 240c.

3 UsanoBa T. B. CoopHuK 3a1anuii o o01eit Ouonoruu: mocodue 1 yqanmxces o0mueoopas3onar.



yupexxaenuii /T.B. Banosa, I'. C. KammaoBa, A.H.Msrkosa. — M.: [Ipocsemienue, 2012

4 Kosznosa T.A. Komnocos C.H. [lugaktuueckue KapTOUYKH-3aaHMS TI0 00111ei Onooruu. — M.

N3patensckuit Jom «I'enmxep», 2012 — 96c¢.

+ Jlabopatopus 'EHETUKA;  JIabopatopust DKOCUCTEMBI,

HNuTepuer-pecypeni: Caiitel B UHTEpHeT:

* www.bio.1september.ru — razera «buonorus» - nmpunoxeHnue K «1 ceHTIOps»;

* www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHUU;

* www.edios.ru — Di10¢c — IEHTp JUCTAaHIIMOHHOTO 00pa30BaHuUs;

» www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caiite «Kupumn u Medoanii
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
Anpeca caiitoB B MHTEPHETE
www.bio.lseptember.ru - razera «buonorus» - npunoxenue K «1 ceHTIOps»
www.bio.nature.ru - HayYyHbIe HOBOCTU OMOJIOTHH
www.edios.ru - DHI0C - HeHTpP AUCTAaHIIMOHHOTO 00pa30BaHHS
www.km.ru/education - YueOHbIe MaTepHalbl ¥ CIIOBapH Ha caiite «Kupwnt u
Medomamii» http://school-collection.edu.ru Enunast komnexius nudpoBbix 00pa3oBaTeIbHBIX

pecypcog. http://window.edu.ru/ EnquHoe okHO 10ocTyIa kK 00pa3oBaTelIbHBIM pecypcam



http://www.priroda.ru — [Ipuponia: HalIMOHATBHBIHN TOPTAL.

http://obi.img.ras.ru — ba3za 3HaHuii 10 OMOJIOTHUN YEIOBEKa. YUEOHUK 10 MOJICKYJISIPHON
OMOJIOTUH YeJIOBEeKa, OMOXUMUH, (PU3HUOJIOTHH, TEHHOW 1 OEJTKOBON WHKEHEPHH.
http://www.zoomax.ru — 300J10THsI: YEIOBEK U JTOMAITHUE )KHBOTHBIC.

http://www.fipi.ru — @eaepanbHbIii HHCTUTYT ME€IarornueCKuX U3MEPECHHUMA
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