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1.Conep:xxanue Kypca

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHasi Ouoorus — KOMIUIEKCHast Hayka. Kpatkas uctopus pa3BuTUS
Oouosioruu. buonornyeckue HayKu U U3y4aeMble UMU MPOOJIEMBI.
dyH1aMeHTaIbHbIE, TPUKIIAIHBIE U TOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B
ouonoruu.

3HadeHue 61oJIoruu B GOPMUPOBAHUM COBPEMEHHON €CTeCTBEHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun, cBsizanHbie ¢ OMoOTHEH. 3HaUeHUE OMOJIOTHH B
MPaKTUYECKOU JEeSATEILHOCTH YEJIOBEKa: MEIUIIMHE, CETHCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXpaHe MPUPOJIBIL.

JlemoHcTpanum

[Hoptpetsi: Apucrotens, Teodpact, K. JIunneit, XK.b. Jlamapk, Y. lapBun, V.
I'apgen, I'. Mennens, B.1. Bepuaackuu, N.11. [1aBnos, 1.11. Meunnkos, H.H.
Bagsunog, H.B. Tumodees-Peconckuii, JIx. Yorcon, ®. Kpuk, J[.K. benses.
Tabmuipl u cxeMbl: «CBsI3b OMOJIOTHH C APYTUMHU HaykamMny, «Cuctema
OMOJIOTMYECKUX HAYKY.

Tema 2. ’)KuBble cUCTEMBI U MX U3YYEeHHUE

JKuBble cuCTeMBbI Kak mpeaMeT u3ydeHus onosnoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XMMUYECKOr0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CII0KHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBhI, OTKPBITOCTh, CAMOOPTraHU3aLINs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.
YPOBHM OpraHu3aIuy )KUBbIX CUCTEM: MOJIEKYJIAPHBIN, KIIETOUYHBIN, TKAHEBBIH,
OPTaHU3MEHHBIN, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIN
(buoreonenoTudeckmii), Onochepnsiii. [Iporiecchl, TPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE IPU3HAKH KUBOTO. JKM3HB Kak (popma CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaromue ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.
N3yuenue xuBbIX cucteM. MeTobl Ouonorudeckoit Hayku. Habmonenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMaTHu3anus, MetaaHains. [lonaTue o 3aBucumon u
He3aBUCUMOW nepeMeHHou. [ImanupoBanne sxcnepumenta. [loctaHoBKa u
npoBepka runote3. Hynesas runotesa. [lonsiTue BEIOOPKHU U €€ TOCTOBEPHOCTb.
Pa36poc B Ononornueckux AaHHbIX. OlIEHKA I0CTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpuunHbI HCKaXEeHUs pe3yJbTaTOB dKCriepumeHnTa. 1lonstue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Ta6mubl 1 cxeMbl: «OCHOBHBIC TTPU3HAKH KU3HNY, « BHOJIOTHYECKHUE CUCTEMBIY,
«CBOUCTBA KUBOW MaTepun», «Y pOBHU OPTaHU3ALNUN KUBOW IPUPOBI»,
«CTpoeHue KUBOTHOU KIIETKN», « TKaHU )KUBOTHBIX», «CUCTEMBI OPraHOB



YeJIOBEYECKOIo opranuzmay, «buoreonenosy, «buochepa», «Metoasl usyuenus
YKUBOU IIPUPOIBIY.
O6opynoBaHue: labopaTopHOE 000pyAOBaHUE JJIsl TPOBEACHUS HAOIIOICHUH,

U3MEpPEHUH, DKCIIEPUMEHTOB.
[IpakTuyeckas pabota

«/crionp30BaHue pa3IMYHBIX METOAOB IIPU U3YYCHUHU JKUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Kinerka — cTpykTypHO-(DyHKIIMOHANIbHAS €IMHULIA KUBOTO. ICTOpUS OTKPBITUS
kietku. Pa6otel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M.
HIneitnen, P. BupxoB). OCHOBHbIE NTOJI0KEHUSI COBPEMEHHON KJIETOUHON TEOPHUHU.
MeTo1bl MOJIEKYJISIPHON U KJIETOYHOM OMOJIOTMH: MUKPOCKOIMUS, XpoMaTorpadus,
anexkTpodopes, METOI MEYEHBIX aTOMOB, U pepeHnanbsHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue pukcuposanHvix
K1emokK. DNEKTPOHHAsI MUKpocKonusi. Koxgokanvhas mukpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JleMoHCTpanuu

Iloptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K.M. bap.
Ta0auup! 1 cxembl: «CBETOBOM MUKPOCKOID, « DIEKTPOHHBIN MUKPOCKOI,
«HcTopus pasBUTHS METOA0B MUKPOCKOIIMN.

OO6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KIIETOK.

[IpakTuyeckas Da60Ta

«M3ydyenne MeTo10B KJIeTOYHOM Onosioruu (Xpomarorpadus, siaekrpodopes,
muddepennmansaoe neHTpudyruposanue, [TLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIABTPaAaMHUKPOIJIEMEHThI. Bona u
€€ poJIb KaK pacCTBOPUTEINS, PEareHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYISIMU. MuHEepanbHbIe BEIIeCTBAa KIETKU, UX OMoIorudeckast pojib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuueckue BemiecTBa KieTku. buonornyeckue noaumepsl. benku.
AMUHOKHUCTIOTHBIN cOcTaB 0enkoB. CTPYKTYpBI 0€TTKOBOM MoJiekynbl. [lepBuyanas
CTpYKTypa Oelnka, nenTuAaHas CBsi3b. BropuuHas, TpeTUUHAS, YETBEPTUUHAS
cTpyktypsl. JleHatyparus. CoricTBa 6enkoB. Knaccudukarus 6ekoB.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuibl, TUCaXxapuIbl, OJIMTOCAXAPUIBI U MOJIUCAXAPUIBL.
OO6uuit aH cTpoeHus U (PU3NKO-XUMHUECKHUE CBOMCTBA YTIIEBOJIOB.
buonornueckre pyHKIMH YIII€BOIOB.



Jlununel. I'uapodunbHo-TIpoPoOHbIE cBOMcTBa. Kinaccudukanys JIUnuaos.
Tpurnuuepuasl, pocoaunuasl, BOCKH, crepouipl. buonornueckue GpyHkuum
munuaoB. O0ume cBoiicTBa OMOIOrHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, MTOTYNPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. CrpoeHne HyKJIIEMHOBBIX KUCIIOT.
Hyxneotuasl. [puniun kommiementapuoctu. [Ipasuno Yapradhda. Ctpykrypa
JIHK-nBoitHas ciupans. MectonaxoxaeHue u ouonornyeckue ¢pyakmuu JTHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpoaprudeckue cBsizu B MoJiekyie ATO.
buonorunyeckue pynkunn AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocpamor (HT®). CexBenuponanue JJHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas 6uosiorusi: OMOXMMHUYECKUE U OMO(PU3NYeCcKre NCCIIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhI OMOMoOIIeKy. Moodenupogarue
CmMpYKmMypul u QyHKYuil 6UOMONEKYI U UX KOMNiekcos. KomnvromepHulil Ouzatin u
OpeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanuu

[Toptpetsr: JI. [lomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMUYECKUX 3JIEMEHTOB B HEXKUBOW MPUPOAE,
«Pacrpeenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabnuue! u cxemsl: «llepuoanueckas TabaUIA XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYIIbl BOJIbI», «BemecTsa B coctaBe opranu3sMoBy, «CTpoeHue
MOJIEKYJIbI 0erKay, «CTpyKTypbl OEIKOBOW MOJNEKYIbI», «CTpOCHHE MOIEKYII
yIIeBOJ0BY», «CTpoeHUE MOJIEKYI IUIUAO0BY, « HyKIIeMHOBBIE KUCTOTHDY,
«Ctpoenue Monekysbl ATD.

Oo6opyoBaHre: XuMUYeCcKas 1Mocyia 1 000pyJ0BaHUE.

JlaGoparopHas pabora «OOHapyx)eHrne OEITKOB C TOMOIIBIO KAa4eCTBEHHBIX

peaKum».
JlaGoparopHas pabora «VccienoBanue HyKJIEHHOBBIX KUCIIOT, BBIICIICHHBIX U3

KJICTOK PA3JIMYHBIX OPIaHU3MOB)».

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tunel KJIETOK: SyKaproTUUYECcKas U mpokapuotuyeckasi. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.

CtpoeHue nmpokapruoTHYecKou kieTku. Kierounas cteHka OakTepuid U apXeu.
Oco0eHHOCTH CTPOCHHUS TeTepOTPOdHON U aBTOTPOGHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib NPOKaproOT B OMOLIEHO3aX.



Crpoenne U pyHKIIMOHMPOBAHUE HYKApUOTUYECKOM KieTku. [InazmaTuueckas
MeMmOpaHna (maszmaiemma). CTpykTypa mia3MaTudeckod MeMOpansl. TpaHCOpT
BELLECTB Yepe3 MIa3MaTHUYECKy0 MeMOpaHy: naccuBHbIi (1udy3us,
oOneruénnas qud@y3usi), aKTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIN
tpancnopt). [lonynponuriaemocts MemMOpanbl. PaboTta HaTpuii-KanreBoro Hacoca.
OHIOLIMTO3: MTUHOLMTO3, paronuTo3. Jk301uTo3. Kinetounas crenka. CTpykrypa u
(YHKIUU KJIETOYHON CTEHKU pacTeHUl, rpuOoB.

[utomnazma. [{urozoins. [{urockenet. JABuxenne nuurorasmMmbel. OpraHou bl
kieTku. O HOMEeMOpaHHbIE OPraHOU bl KIETKHU: SHA0IIIa3MaTUYECKasl CeTh
(BIIC), anmapart I'onbaxku, IM30COMBI, X CTpOeHUE U (yHKIKUH. B3auMocBs3b
OJIHOMEMOPaHHBIX OPTaHOUJOB KJIeTKU. CTpOeHUE TPaHYJIIPHOTO PETUKYITyMa.
Mexanuszm nanpaenenus 6enxos 6 I11C. Cunte3 pacTBOpUMBIX 0ekoB. CUHTE3
KJIETOYHbIX MeMOpaH. ['maakuil (arpanyasipHbIi) SHAOMIA3MATUYECKHIA
petukynym. CekperopHast GpyHkuus anmnaparta ['onsmku. Moouguxayus d6enxos 6
annapame I'onvoorcu. Copmuposka benxoe 6 annapame I onvoorcu. Tpancnopt
BEIECTB B KJeTke. Bakyonu pactutenbubix kieTok. Knerounstii cok. Typrop.
[TonmyaBTOHOMHBIE OPTraHOU/IbI KJIETKH: MUTOXOHIPUH, TUTACTU/IBI.
IIpoucxooicoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIMH MUTOXOHIpUH U mactu. [lepBuunsie,
BTOPUYHBIEC U CIIOKHBIE TUIACTU]IBI (POTOCUHTE3UPYIOIIUX IYKAPUOT.
XJ0pOIIacThl, XpOMOILIACTHI, IEUKOIUIACTHI BHICIIUX PACTECHUM.

HememOpannsbie opranounas! kietku CTpoeHue u GyHKIHH HeMeMOpPaHHBIX
opraHous1oB kjeTku. Pudocomsl. [Ipomescymounsvie punramenmol.
MuxkpodunameHTbl. AKmuHogvle MUKpoguiamenmol. MblllIedHbIC KIETKH.
AKmunogvle KOMNOHeHmbl HeMblieuHbIX Kiemok. MukpoTpyoouku. Kierounsii
neHTp. CTpoeHue U IBIKEHUE KT'YTUKOB M peCHUYEK. MUKPOTPpYOOUKH
nuToriasmel. Llentpuons. beaku, accoyuuposantvle ¢ MuKpoguiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka Axpa, XpOMaTH, KapUOIIa3Ma, SIAPBIILIKH, X CTPOCHUE U
bynkiuu. SnepHsbiii 6enKoBbIM MaTpuKc. [IpocTpaHCTBEHHOE PACTIONOKEHHE
XpOMOCOM B MHTEp(a3zHOM sjipe. Jyxpomamun u cemepoxpomamur. benku
XpOMAaTHHA — TUCTOHBI. /JuHamuxa s0eproti 000104Ku 8 Mumo3se. HAoepHulil
mpancnopm.

Kiterounsle BkitoueHHs. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKapHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JleMoHcTpanmu

[Toptpetsr: K.C. MepexkoBckui, JI. Maprynuc.



Tabnuupl u cxembl: «CTpoeHUE FYKApHUOTUUYECKON KIETKW», «CTpoeHue sKMBOTHOU
KJIETKN», «CTpOCHHUE PACTUTENIBLHOUN KIETKN», «CTpOEHNE MUTOXOHAPHUMY,
«Anpo», «CtpoeHne NpoOKapuOTUIECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpPOTIpENapaThl paCTUTEIbHBIX,
’KUBOTHBIX KJIE€TOK, MUKPOTIpENapaThl 0aKTepHATbHBIX KIETOK.
JlaGoparopnas pabota «/3yueHne cTpoeHUs KIETOK pa3InYHbIX OPraHU3MOB).

[Ipaktuyeckas pabora «M3yueHue cBOMCTB KJIETOUHON MEMOpPAHbBI».

JlaboparopHas paboTa «HccnenoBanue mia3zMoiin3a 1 JICIia3Moian3a B

PACTUTCIIBHBIX KJICTKAX).
IIpakTrueckas pa60Ta «I/I3yquI/Ie ABWIKCHUA TUTOINIA3MbI B PACTUTCIIbHBIX

KIICTKax».

Tema 6. O0OMeH BellecTB M NMPeBPAlllecHUE YJHEPTUH B KJIETKe
ACCUMWISITTUS U TUCCUMUJISILIAS — JIBE€ CTOPOHBI MeTabosim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPOQHBIN U TeTepOTPOHBIN. YdacTue KUCJIOpo1a B OOMEHHBIX
npoiieccax. JHepreTudeckoe oobecnedeHue kietku: npespamienue AT B
00OMeHHBIX Tporeccax. @epMEHTATUBHBIN XapaKTep pPeaKIuii KIETOUYHOTO
MeTaboIn3Ma.

depMeHThI, UX CTPOSHUE, CBOMCTBA U MexaHu3M aeicTBus. KodhepMeHThI.
Otnnuust GepMEeHTOB OT HEOPTAaHUUECKHUX KaTalln3aToOpoB. benku-akTuBaTOphI U
OeJIKM-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUIl OT
pa3TUYHBIX (PAKTOPOB.

[lepBHUYHBIN CUHTE3 OPraHUYECKUX BEMIECTB B KJIeTKE. DOTOCUHTES.
AnoxcueeHHbll U OKcueeHublll pomocunmes y baxmeputi. Ceéemocobuparowue
nueMeHmul U NUSMEHmMbl peaKyuoHHo2o yenmpa. Poap XJIOpoIiacToB B Mpolecce
dboTocunTe3a. CBeToBas U TeMHOBas ¢aszbl. Pomoovixanue, C3-, C4- u CAM-
munwvl pomocurmesa. IIpogyKTUBHOCTH (OTOCHHTE3A. BriusHMe pa3nudHbIX
(dakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTESA.

XemocunTe3. PasHo0Opa3ue opraHm3MOB-XEMOCUHTETHKOB: HUTPUPULIUPYIOIIHE
OakTepum, Keae300aKTepun, cepodaKTepun, BOJOPOAHBIC OaKTepUH. 3HaUCHUE
XEMOCHHTE3A.

AnaspoOHbIe oprann3mbl. Buabl Opoxenus. [IpoayKTer OpokeHus u ux
MCITOJIb30BaHUE YEeTTOBEKOM. AHAIPOOHBIE MUKPOOPTAHU3MBI KaK 0OBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AspoOHBIC OPTaHU3MBI. DTarbl SHEPreTHYecKoro oomMeHa. IloaroToBuTeIbHBIN
starn. ['nukonn3 — 6eCKUCIOPOIHOE PaCIICIICHUE TIIFOKO3bI.

buonornueckoe OKucCIEHNUE, WM KIETOYHOE IbIXaHUE. PO MUTOXOHApHI B
npoiieccax Ouongorudeckoro okucienus. [{uknnueckue peakiuu. OKUCIUTEIBHOE
dbochopunnpoBanue. Suepeus membpanrno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoti AT®-cunmasvl. [IpeumyniecTsa a3poOHOT0 MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DP(HEKTUBHOCTH FHEPTreTUUECKOTr0 OOMEHa.
JlemoHcTpanuun

Ioptpersr: [Jx. ITpuctiu, K.A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPrEeTUUECKUM 00Men», «buocunTe3
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

Oo6opyioBaHKE: CBETOBOW MUKPOCKOI, 000PYAOBaHUE AJIsl IPUTOTOBICHUS

MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.
JlaGoparopHas pabota «/3ydyeHne KaTaIUTUYECKONW aKTUBHOCTH (PEpMEHTOB (Ha

npUMepe aMUJIa3bl WK KaTasla3bl)y.
JlaGoparopHas pabota «/3yueHne GpepMEeHTaTUBHOIO pacUIeIUICHUs IEPOKCHIA

BOAOpOAa B PACTUTCIIBHBIX U JKUBOTHBIX KIICTKAX)).

JlabopaTtopHas pabora «CpaBHEHHE MPOIECCOB POTOCHHTE3a U XEMOCHUHTE3a.
JlaGoparopHas pabora «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaAHUSY.

Tema 7. HacaeacrBeHHast uHGOPMALUSA M Peajn3alus eé B KJIeTKe

Peakiiuu matpudnoro cuHTe3a. [IpUHIIMT KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHon nHbopmanuu. ['eHeTnaeckuit
KOJI, €ro cBouctBa. Tpanckpunuus — matpuuHbid cuaTe3 PHK. [IpuHmumns
TPAHCKPUMIIMHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.
Tpancmsius u e€ sranpl. Yyactue TpancnopTasix PHK B OuocunTtese 6enka.
VYcnoBust OuocunTesa 6enka. KogupoBanue aMuHOKHUCIOT. Ponb pubocom B
OmocuHTE3€e OerKa.

Cospemennvle npeocmagnenus 0 cmpoenuu 2enog. Opranusanusi FeHoMa y
IPOKApPHUOT U 3yKapHoT. Perynsuus akTHBHOCTH T€HOB y MPOKapuoT. [ 'unoresa
orepoHa (®. XKako6, XK. Mano). Moaekynsipuvie mexanuzmvl IKCNPeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomol 2enos. Perynsmus 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekneTouHble (OpMBI )KU3HU U 00JIUTaTHBIE Tapa3uThl. CTpoeHHEe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbIl YUK
JHK-cooeporcawux supycos, PHK-cooepocawux supycos, bakmepuoghaeos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3ab6oneBanus yenoBeka, ;kuBoTHbIX, pacteruit. CITN, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananusz 6oavuux maccusos («bigdatay)
CMPYKMYPHBLIX Ouo02udeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKapcme.



JlemoHcTpanuun
[Toptpetsr: H.K. Konbuos, /.M. IBaHOBCKUI.

Tabmuupel u cxembl: «buocunres 6enka», «I 'eHeTnyeckuit Koy, «Bupycs»,
«bakrepuodarny.
[Ipaktuyeckas pabora «Co3ianue MOJAEIIN BUpYyCay.

Tema 8. ) KusHeHHbII HUKJ KJICTKHU

Kinerounsrit muki, ero nepuosl u peryisiius. Marepdaza u muto3. OcobeHHOCTH
MPOIIECCOB, MpoTeKaromux B uHTepdase. [loAroToBka KIETKH K ACICHUIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKUH ), CHHTETUUECKUH U TOCTCUHTETUUECKU I
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuunsiit cunte3 JJHK — pennukanus. [punuuns! permmkanuu JJTHK:
KOMIUIEMEHTapPHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, AHTUIAPAJIEIbHOCTD.
Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u
TejaoMepa3a. XpOMOCOMHBIN HAOOp KIIETKU — KapUOTHIIL. JIUTIIIONIHBIN 1
raryIouIHBIA Ha0OPBI XpoMocoM. ["'omosiorudabie XpoMocoMbl. [1o0BBIC
XPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTaauyu MUTO3a U TPOUCXOASIINE B HUX MTPOIECCHI.
Tunbel Muto3a. Kaprokunes u tUTOKHHE3. bruonorndyeckoe 3HaueHUE MUTO3A.
Perynsnus MUTOTHYECKOTO ITUMKIIA KIeTKH. [IporpamMmMupyemas kjeTouHasi rTHOesnb
— aroInTo3.

Krnerounoe sipo, XxpoMocoMbl, PYHKIIMOHAJIbHAS TeHOMUKA. Mexanusmul
npoaugepayuu, ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.
JleMoHCTpanuu

Tabmumpl 1 cxeMbl: «KU3HEHHBIN UK KIETKU», «MuTo3y», «CTpoeHue
xpomocom», «Permkanus JJHK».
O06opynoBaHKe: CBETOBOM MHUKPOCKOTI, MUKpOIIpenapaThl: «MUTO3 B KJIIETKaX

KOpEUIKa JIyKay.
JlaGoparopHas pabota «3yueHne XpoMOCOM Ha TOTOBBIX MUKpOTIperapaTaxy.

JlaGoparopnas pabota «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa

(Ha TOTOBBIX MUKpOIpENapaTax).

Tema 9. CTpoeHue u QyHKIIUM OPraHM3MOB

buonornueckoe pasHoodpasue opranu3MoB. OJTHOKIETOYHBIC, KOJOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEIECSITEIbHOCTH OTHOKJIETOUYHBIX OPraHU3MOB.
Bakrepuu, apxeu, 0JJHOKJIETOYHbIE TPUOBI, OJJHOKJIETOYHBIE BOJIOPOCIIH, IPYTHE
npotucThl. KonoHUanbHble OPraHU3MBbI.



B3anmoCBs3b 4acTeli MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak equHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNbHAsl, TOKPOBHAS,
MPOBOJAIIAs, OCHOBHAsL, MeXaHndecKas. OCOOEHHOCTH CTPOCHHUSI, PYHKIUN U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu KUBOTHBIX U YeJIOBEKA. THUIIBI dKUBOTHBIX TKAHEH: SMUTEIUAIbHAS,
COeIMHUTENIbHAs, MbIlIIeYHas, HepBHas. OCOOEHHOCTH CTpOeHUsI, QYHKIUI U
PacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHuid. Opranbl U CUCTEMBI
OpPraHoB KUBOTHBIX U UelioBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa tena opraun3moB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckenet. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBr>keHne opraHu3MoB. JIBHKEHNE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHTHOE,
KTYTUKOBOE, PECHUYHOE. [IBUKEHNE MHOTOKJIETOUYHBIX PACTCHUI: TPOIIU3MbI U
HacThM. JIBUJKEHNE MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIIIICYHAS
cucreMa. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIntanue oprannsmMos. lloryonienue BOAbI, YIIIEKUCIOrO ra3a U MUHEPAIbHBIX
BEILIECTB pacTeHusiMU. [Iutanue )xuBOTHBIX. BHYyTpUIIOI0CTHOE 1
BHYTPHUKJIETOYHOE nuIeBapeHue. [IutTanue mo3BOHOYHBIX JKUBOTHBIX. OTIEIbI
NUILIEBAaPUTEIILHOr O TpakTa. [InimesapurensHble xkeinessl. [lumesapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jpixanue pacteHuid. J{prxanue sxuBOTHBIX. [(uddy3us
ra3oB 4yepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixaHue. JlpiIxareibHas HOBEPXHOCTb.
XKabepnoe u n€rounoe apixaHue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE YCIIOKHEHHUE CTPOEHUS JIETKUX MO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cuctema 4ejaoBeka. MexaHu3M BEHTWISALUY JETKUX Y ITUL U
MIeKkonuTaonmx. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcoOpT BEMIECTB Y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BemecTB y )KMBOTHBIX. KpOBEHOCHAs cucTeMa U €€ OpraHsbl.
KpoBeHnocHas cucrema no3BOHOYHBIX KHUBOTHBIX U UesioBeka. Cepatle,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru kpoBooOpalieHus. IBOTIOIMOHHbBIE
YCJIOKHEHUS] CTPOCHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ perysanus.

Brinenenue y opranusmos. Beijenenue y pacteHuid. Beiienenue y )KUBOTHBIX.
CokpaturenbHble Bakyosnu. Opransl BblieieHUs. OUibTparus, CEKpenus u
oOpaTHOE BcachlBaHUE KaK MEXaHU3MbI paOOTHI OpraHoB BhljieNeHUs. CBs3b
MOJIOCTH TE€JIa ¢ KPOBEHOCHOM M BBIJEIUTEIILHOM CUCTEMAaMU. Briienenue y



MO3BOHOYHBIX KUBOTHBIX U YyenoBeka. [louku. CtpoeHue u GQyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJJHOKIETOYHbIX Opranu3MoB. Criopsl OakTepuit
Y LUCTHI MPOCTENIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHnil. KyTukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIUThI. OUTOHIIHIBI.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKPOBBI M X TPOU3BOIHBIE. 3alIUTa
opranuszma oT 6omne3Heit. UMMyHHas cucteMa uenoBeka. KineTtounslit u
rYMOpPaJIbHBI UMMYHUTET. BpoxkAEHHBINA U TPUOOPETEHHBIN crienu)UUeCKUil
UMMYHUTET. Teopust KIOHaIbHO-celIeKTUBHOro nMMyHuTeTa (I1. Opnux, .M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpoKaEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pa3gpaxxumMoCTh M perynsauus y opranu3sMoB. PazapaxuMocTh y OJTHOKJIETOYHBIX
opraHu3MoB. Takcucel. PaznpaxuMocTs U perysanus y pacteHuil. PoctoBbie
BEILECTBA U UX 3HAYECHUE.

Hepshas cucrema u peduiekTopHas peryisiinus y >kuBoTHbIX. HepBHas cucrema u
€€ OT/eIIbl. DBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOUM CUCTEMBI Y
KUBOTHBIX. OT/I€TBI TOJIOBHOTO MO3Tra TO3BOHOYHBIX KUBOTHBIX. Peduiekc u
peduexkTopHas nyra. bezycioBHble U ycia0BHbBIE pedIeKChI.

I'ymopanpHas perysauus U SJHIOKPUHHAs CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKeie3bl SJHIOKPUHHON CUCTEMBI U X TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBs3b HEpBHOI M SHAOKPUHHON cucteM. ['unoranamo-runogusapHas
cucreMa.

JleMoHCTpanuu

[Toptpet: U.I1. I1aBnos.

Tabmump! 1 cxeMbl: «OTHOKIETOYHBIC BOJIOPOCINY, «MHOTOKIECTOYHbBIC
Bogopociiny, «baktepuny, «IIpocreimmey, «Opraibl IBETKOBBIX PACTCHUN,
«CucTeMbl OpraHOB MMO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE CTpoeHHUE
HaceKOMbIX», « Tkanu pacrennity, «kKopHeBbie cucTeMbl», «CTpoeHHuE cTEOIISY,
«CTpoeHHE TUCTOBOM MIIACTUHKNY, « TKaHU )KMBOTHBIX», « CKEJIET YeI0BEKay,
«IlumeBaputenbHas cucteMay, «KpoBeHOCHas: cucTeMay, «JlpixaTenbHas
cucteMmay, «HepBHas cuctemay, «Koxay, « MblilieyHasi cuctemay,
«BpigenurenbHas cucTeMay, « JHIOKpUHHAs cuctemMay, «CTPOSHUE MBIIIIIIBDY,
«MmmyHuTeTY, «KHIIEYHOIOIOCTHBIE», «CXeMa MUTaHUS PACTCHUIN,
«KpoBEHOCHBIE CUCTEMBI TTO3BOHOYHBIX )KUBOTHBIX», «CTPOCHHUE TUIAPHI»,
«CtpoeHue maHapumn», « BHyTpeHHee CTpoeHHEe J0KAeBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cucteMa nsarymkny», «HepBHas cuctema
npecMbikaromuxcs», « HepBHast cucrema ntuiy, «HepBHas cucrtema
MJIEKOTTUTarOmuX», « HepBHas cuctema venoBekay, «Pediexcey.



OO6opyioBaHKE: CBETOBOW MUKPOCKOI, MUKPOIPENAPAThl OAHOKIETOYHBIX

OpraHu3MOB, MUKPOIIPENAPATHI TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJJICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, dKUBBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUM, repoapuu
pacTeHui pasHbIX OTIECJIOB, BJIAXKHbBIC MPEeNapaThl )KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIIUU 0€CIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
0o0opy1I0BaHUE JJIsl JEMOHCTPAIIMU TOYBEHHOT'O U BO3YIIHOTO MUTaHUS PACTCHUM,
pacuierieHus Kpaxmania 1 OeJaKoB 1o JeicTBueM (pepMeHToB, 000pya0oBaHUE IS
J€MOHCTPALMH ONBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3MA
JBIXaTENbHBIX ABUKCHUN, MOJICJIM TOJJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.
JlaGoparopHas paborta «3ydueHue TkaHel pacTeHUI.

JlaGoparopnas paborta «3yueHue TkaHel KUBOTHBIX.

JlaGoparopnas padota «/3yueHne opraHoB IBETKOBOT'O PACTECHUS».

Tema 10. PazmHoKXeHre U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKIIF0Yasi BEreTaTUBHOE) U
noyioBoe. Bubl 0ecmonoro pa3aMHOXKEHHS : TOYKOBAHKE, CIIOPYIIAIHSA,
¢dbparmeHTanus, KJIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. [TonoBbie KIeTkH, uiau raMetsl. Meios. Ctaauu Meiosa.
[ToBenenue xpomocoM B Mero3e. KpoccruHroBep. buosiorndeckuii CMbICI MEHO3a U
MI0JIOBOTO Mpouecca. Meio3 u ero MeCTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzapoasiieBoe pa3Butue. ['aMerorenes y KuUBOTHBIX. [10J10BbIE Kene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. Criepmarorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpEHNE U AMOPUOHATBHOE PA3BUTHE KUBOTHBIX. CTIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HAyKa O
Pa3BUTHH OPraHU3MOB. Mopgozenez — 00Ha U3 enasHvix npoodiem IMOPUOIOSUL.
Konyenyus mopghozernos u mooenu mopghozenesa. Craauu smopruorenesa
KUBOTHBIX (Ha mmpuMepe Jrymku). Jpodnenue. Tumsl gpodieHus.
Jlemepmunupogannoe u nedepmuHupogartoe opodrenue. bracmyna, munvl
onacmyn. OCOOCHHOCTH IPOOJICHHUS MICKOIUTAIONTUX. 3apOIBIIICBhIC JIUCTKH
(ractpynsiiust). 3akiiajika OpraHOB U TKaHEW U3 3apOJbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YaCcTeH pa3BUBAIOIIETOCS 3apo/ibliia (3MOpUOHATbHAS UHAYKIUSA ).
3akajKa 1jiaHa CTPOEHHUS JKUBOTHOTO KaK PE3yJIbTaT UEPAPXUUECKUX
B3aMMOJICHCTBUI TeHOB. BiusiHie Ha YMOpPHUOHAIBHOE PA3BUTHE PA3TUUHBIX
(aKTOPOB OKPYKAIOIICH CPEIIBI.

Pocrt u pazButue xuBoTHbIX. [locTamOpuonanbubiii nepuo. [IpsiMmoe u Henpsamoe
pa3zButue. Pazputre ¢ metaMopdo30M y OECIIO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bruonornueckoe 3HaueHUE MPSIMOT0 U HEMPSIMOT'O Pa3BUTHUS, UX



pacrpocTpaHeHue B mpupoae. Tumsl pocta KUBOTHBIX. DAKTOPHI PETYISALMMA POCTA
KUBOTHBIX U yenoBeka. CTaauu NoCTIMOPUOHATILHOTO PA3BUTHSI Y dKUBOTHBIX U
yenoseka. [lepuoasl oHTOreHe3a yenopeka. CtapeHue U CMEpPTh KaK
OMOJOrNYEeCKUE MPOLIECCHI.

PasmHoxenue u pasButue pactenuil. 'ametodut u cnopodut. Meiios B
KU3HEHHOM ITKJIe pacTeHuil. O6pa3zoBaHue CIop B Mpolecce Meitosa.
I'amerorenes y pacteHui.

OI1U1010TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHu3MoOB. J[BoMHOE
OIIOIOTBOPEHME Y IBETKOBBIX pacTeHuid. OOpa3zoBaHuE U Pa3BUTHE CEMEHHU.
MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsr: C.I'. HaBamun, X. [lInemas.

Tabnuipl u cxeMbl: «BereratuBHOE pa3MHOXKEHHEY, « TUTIBI OECTIONIOT0
Pa3MHOXKEHUS», «Pa3sMHOXKEHUE XJIaMUIOMOHAbI», «Pa3MHOXKEHNE IBIJICHBI»,
«Pa3MHO)eHne TUAPEI», «Meio3y, «XpoMocombly, «['ameTorenes», «CtpoeHue
SIMIEKJIETKHU U criepMaTo30ouia», « OCHOBHbBIEC CTaAuU OHTOTreHe3ay, «lIpsMoe u
HEMpsSIMOE pa3BUTUEY, «Pa3zBuTHE MaiiCKOro XyKa», «Pa3BuTue capaHum»,
«Pa3ButHe IArymkmn», «J|BoiHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHue CeMsIH OJJHOJOJIBHBIX U ABYIOJIBHBIX paCTEHUI», « JKU3HEHHBIN ITUKII
MOPCKOH KammycTb», <« KU3HEHHBIN TUKIT MXa», <« KU3HEHHBIN UK
MaropOTHUKA», « KU3HEHHBIN LIUKJI COCHBDY.

OO06opynoBaHue: CBETOBOM MUKPOCKOTI, MUKPOIIpEIapaThl SUIIEKIETOK U

CIIEpMAaTO30M10B, MOJENb «L{MKII pa3BUTHS JIATYILIKNA.

JlaGoparopHas pabora «3ydeHue CTpoeHHS MOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».
[IpakTryeckas padora «BbIsBIeHHE TPU3HAKOB CXOICTBA 3aPOIBIIICH

MTO3BOHOYHBIX JKUBOTHBIX).
JlaGopatopHas pabota «CTpoeHre OpraHOB Pa3MHOKCHHS BBICIIIUX PACTCHUI.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH
OpPraHu3MoB

Hcropust craHOBIIEHHS M pa3BUTHS TEHETUKH Kak Hayku. Padoter I'. Menaens, I
ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUN T'€HETUKH.
Pa6oter H.K. Konbrioa, H.W. BaBunoa, A.H. benozepckoro, I'.JI. Kapnedyenko,
10.A. ®umnnaenko, H.B. Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKUE TTOHATHUSI 1 CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJIbTEPHATUBHBIE TPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3Ur0oTa, YUCTasl TUHUSA, THOPUIbI, TEHOTUII, (DEHOTHIL.



OCHOBHBIE METObI TEHETUKU: TUOPUIOIOTMUECKUH, ITUTOIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JleMoHCcTpanuu

Iloptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konxsnos, H.W1. Basunos,
A.H. benozepckuii, I'.JI. Kapnieuenko, }0.A. ®ununuenko, H.B. Tumodees-

Pecosckui.
Tabmuiel 1 cxembl: «MeToAbl TEHETHUKN», «CXeMBbI CKPEIITUBAHUS.
Jlaboparopnas pabota «/[po3oduina kak 00BEKT FTeHEeTUUECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemubanue. [lepBbiii 3aKkoH MeHaens — 3aK0H eIMHo00pa3us
rubpu10B nepporo nokosneHus. [IpaBuiio qomunupoBanus. Bropoii 3akoH
MeHzens — 3aK0H paculeruieHus Mpu3HakoB. L{utonornueckue 0CHOBBI
MOHOTHOPHIHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupytoniee ckpenpanue. [IpoMexyTouHbIi XapakTep HaCIEOBAHMS.
Pacuiennenue npu3HakoB MPY HEMOJHOM JOMUHUPOBAHUM.

JuruOpuanoe ckpenuBanue. Tpetuii 3akoH MeHnzenst — 3aK0H He3aBUCHUMOTO
HacJIe0BaHUs MPU3HAKOB. [[uTonornueckue OCHOBBI TUTUOPUIHOTO
CKpEILIMBaHUS.

Cuemnnennoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HacJIeI0BaHVE I'eHOB, HApPYILIEHUE CUEIUICHUS MEXAy reHaMu. XpOMOCOMHasI
TEOpUsl HACIIEACTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBIN MEXaHU3M OIpECICHUs 1MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOTaMETHBIN U TE€TEPOraMeTHBIN MOoJI. | eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.
['enotun kak uenoctHas cucrtema. [lmenoTpornus — MHOXKECTBEHHOE JIEHCTBUE
refa. MHOXeCTBEHHEBIN ajieiin3M. B3anMmoiencTBre HealJIeIbHEBIX T€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnYeCcKnil KOHTPOJIb Pa3BUTHUSL PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOTOTHYECKUX MPOIECCOB, MOBEICHUS M KOTHUTUBHBIX (PYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3MH — MUKPOOHOM». [ 'eHeTHUeCKrne acTieKThl KOHTPOJIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHNU3MOB.
JleMoHcTpanuu

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

Tabnuipbl u cxeMsbl: «I[lepBbiit U BTOpOil 3ak0HBl Menaens», « Tpetuii 3akoH
Mengaensa», «AHanu3upyrollee CKpelmnBanuey, «Henonnoe 1oMuHUpPOBaHUEY,
«CueryieHHOe HaclieIOBaHKe MPU3HAKOB Y Ap0o30Puiibly, «I eHeTuka mnoman,



«Kapuotun yenosekay, «Kapuorun npo3odpuis», «Kapuotun OTuisn,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMo1IeiCTBHE T'E€HOB.
Oo6opynioBaHue: MOJENb J1s1 JEMOHCTPALIMU 3aKOHOB €IMHOO0pa3us ruOpuI0B

MIEPBOTO MOKOJICHUS ¥ PACIICTIIICHHsI PU3HAKOB, MOJIEIb JIJIsl IEMOHCTPAIUH
3aKOHa HE3aBHCUMOTI'0 HAacJeI0BaHUs MIPU3HAKOB, MOJIEIb TSl IEMOHCTPALIUH
CIICTJIEHHOTO HACJeIOBaHMs MPU3HAKOB, CBETOBOW MUKPOCKOI, MUKPOTIpEIapar:
«Ipozodumnar.

[IpakTryeckas pabota «M3ydeHne pe3yabTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y

TPO30(UITBI.
[Ipaktuueckas padora «M3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHMS Y

TIPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aunmMopelicTBue reHoTHIIA U cpeibl pu popMUpoBaHuM (HEHOTHTIA.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHBIE U KOJTMYECTBEHHBIE MPU3HAKU. BU b1
W3MEHUYHUBOCTH: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukannoHHass ”3BMEHYHMBOCTh. Posib cpeanl B hopMupoBaHUU
MoauuKanMoHHoN n3mMeHunBoctu. Hopma peakiuu npusHaka. BapuanuoHnsbii
psan v BapuanronHas kpuas (B. Moranncen). CroiicTBa MOIU(PUKAITMOHHOM
U3MEHYMBOCTH. [ eHOTUIIMYECKasi N3BMEHYMBOCTh. CBONCTBA Fr€HOTUITNYECKOM
U3MEHUYMBOCTU. BUIbI FTeHOTUMHYECKON U3MEHYMBOCTH: KOMOMHATUBHAS,
MyTalMOHHAsI.

KomOuHaTuBHAsI ”3MEHYUBOCTh. Mei03 U TI0JIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYUBOCTH B CO3JaHUU
TeHEeTHYECKOr0 pa3HO00pa3us B mpeienax OJHOro BUIA.

MyTannoHHast U3MEHYMBOCTh. BUABI MyTalyii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE U UHIYLUPOBAHHBIE MyTallUU. SIepHbIE U
uuToruiazMaTuyeckue Mmyranuu. CoMaTuuecKue U nojoBbie MyTauu. [IpuunHsl
BO3HUKHOBEHUS MyTalluii. MyTareHsl U UX BIMSIHAE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTallMOHHOTO Ipouecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacnencteeHHo n3aMenunBocTy (H.W. BaBuno). BHesiaepHas ©3MEHYUBOCTD U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3MUeHOMUKA, POTIb INUSEHEMUUECKUX PaKmopos 8 HACIe008aAHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUZMOB.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H.U. BaBuiios.

Ta6muibl U cxeMbl: «Bubl U3MEHIUBOCTHY, «MoauduKamoHHas
W3MEHYHMBOCTEY», «KoMOMHATHBHAS M3MEHUMBOCTEY, «MeHo3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



OO6opyioBaHKE: )KUBbIE U TepOapHbIE FIK3EMIUISIPbl KOMHATHBIX PACTEHUI,

pucyHku (potorpadun) KUBOTHBIX C Pa3TUYHBIMUA BUJIAMH U3MEHYHBOCTH.
JlaGoparopnas padota «VccnenoBanue 3aKOHOMEPHOCTEW MOAN(PUKALIMOHHON

M3MEHYMBOCTHU. [IoCcTpOeHNE BaprallMOHHOTO PsAla U BAPUALMOHHOU KPUBOWY.
[Ipaktuyeckas pabora «Mytanuu y Apo30(duiibl (Ha FOTOBBIX

MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun uenoseka. MexayHapoaHasi mporpaMma MCCJI€I0BaHUS TeHOMA
yesaoBeKa. MeToibl U3y4eHUs T€HETUKHU YEJIOBEKA: T€HEaJI0THUYEeCKUH,
OJIM3HEIIOBBIN, IUTOTCHETUYECKUH, TOMYJSIIMOHHO-CTATUCTUYCCKHM,
MOJIEKYJIApHO-TeHeTHYeCKNii. COBPEMEHHOE OTPEICICHUE T€HOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHKUE, B TOM YUCJIE C TTOMOIIBIO
[TI1P-ananu3a. HacnencrBenubie 3a001eBaHus YeJIOBeKa. [ eHHbIE M1 XPOMOCOMHBIE
OoJie3HU YesioBeka. bone3Hu ¢ HacIeACTBEHHON MPEepacioiOKEHHOCTHIO.
3HaYeHUE MEUIIMHCKON T€HETUKU B TPEJOTBPAIICHUH U JICUEHUU T€HETUYECKUX
3a00JeBaHM YesioBeKa. MeIMKO-TeHEeTHUEeCKOe KOHCYIbTHpoBaHue. CTBOIOBBIC
kJIeTKU. [IoHsATHE «TEHETUYECKOT0 TPy3a». ITUUECKUE ACTIEKThI UCCIEOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GpakTOpbl MOBBIIEHHON YYBCTBUTEIILHOCTH YEJIOBEKA K
bu3MUecCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyKarole cpenbl. [ 'eneTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.

JleMoHCTpanuu

Tabmumpe! u cxeMbl: «Kapuortu yeaoBekay, «MeTo bl H3yYeHUsT T€HETUKU
yeJIoBeKay, «I eHeTnueckue 3a00JIEBaHUS YEI0BEKA.
[IpakTrueckas padora «CocTaBlIeHHE U aHATIU3 POJAOCIOBHONY.

Tema 15. Cetekuusi OpraHusMoB

JlomecTukaius 1 cenekius. 3apoKIeHUE CEIEKIUU U JOMECTUKAIUU. Y YeHUE
H.U. BaBunosa o lleHTpax mpoucxoxaeHus ¥ MHOTO0Opasusi KyJbTYPHBIX
pacteHuid. Posib cenexuuu B CO31aHUM COPTOB PACTEHUN U IOPOJI )KUBOTHBIX.
Coprt, nopoza, mramM. 3aKOH TOMOJIOTHYECKUX PSAJ0OB B HACIEICTBEHHOM
m3MeHunBoctu H.W. BaBuiioBa, ero 3HadueHue JJis CEJICKIIMOHHON PaOOThI.
Mertonsl ceneKMoHHOM padboThl. IcCKycCTBEHHBIN OTOOP: MACCOBBIN U
WHIMBHUIYaJbHBIA. DTabl KOMOMHAIIMOHHON celleKuu. VcrpiTanne
MPOU3BOJUTENEH 110 TOTOMCTBY. OTOOp MO T€HOTUNY C MOMOIIBIO OLICHKU
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ MoMolibio aHanu3a JIHK.
NckyccTBeHHBIM MyTareHe3 Kak METO/I CEICKITMOHHON pa0oThl. PainaiinoHHbIN 1
XUMUYECKUI MyTareHe3 Kak MCTOUHUK MYTalluil y KyJIbTYpHBIX (hopM



opraHn3MoB. Mcronp30BaHNE TEHOMHOTO PEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 111 mosyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.
[lonyyenue nonumion0B. BHyTpuBuaosas rudpuaunsauus. binskopoacTBeHHOE
CKpelIMBaHue, WId HHOpUAUHT. HepoacTBEeHHOE CKpelIuBaHue, WK AyTOPUIUHT.
I'eTepo3uc u ero npruuuHel. Mcnons3zoBanue reteposuca B cenekuu. OtnanéHnas
rubpuauzanus. [Ipeononenue Oecrionnst MEXXBUAOBBIX THOpUIOB. JlocTHKEeHUs
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1E€HAsl PeBONIOYUSL).

CoxpaHeHue 1 U3y4eHHE TeHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUAX POANYEH JJIsl CO3aHUsI HOBBIX COPTOB M THOPHUIOB CEIBCKOXO3SIICTBEHHBIX
KYJIbTYp. HM3yuenue, coxpanenue u ynpagieHue 2eHemuiecKkumu pecypcamu
CeNbCKOXO03AUCMBEHHBIX U NPOMBICAO0BBIX HCUBOMHBIX 8 YEAAX VIYUULeHUS
CYUeCmeyiomux u coO30anUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCILE C
NpUMEHEHUEeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUT, NePedosblX Uoel U
NepCneKmuBHbIX MexHOoA02ULL.

JleMoHCTpanuu

IToptpersr: H.W. Basunos, 11.B. Muuypun, I'.J1. Kapneuenko, IL.I1. JlykpsaHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauup! 1 cxemsl: «LIeHTPBI MPOUCXOKACHUSI © MHOTOOOPA3HsI KYJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTHYECKHUX PSA0OB B HACJIEICTBEHHON U3MEHUYNBOCTIY,
«MeTtonbl cenexuumy, «OTnanéHHas rudpuamusanus», «MyrareHes».
JlabopaTtopHas pabora «l3yueHue copToB KylIbTYPHBIX PACTEHUN U TIOPOJ

IOMAIITHUX KUBOTHBIX.
JlaGoparopHas pabora «V3ydeHue MEeTO0B CEICKIIMN PACTCHUIN.

[IpakTryeckas pabora «IIpuBUBKa pacTeHHI.

Okckypcus «OCHOBHBIE METOIBI U JOCTHKEHUS CEJIEKIIUN PACTEHUN U )KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTAaHIIMIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATENILHBINA YYaCTOK,
B TEIUTMYHOE XO35HCTBO, B JIA0OPATOPUIO arPOYHUBEPCUTETA WIIH HAYYHOTO

LEHTPA)».

Tema 16. buoTexHo10rust 1 CHHTETHYECKAas1 O0MOJIOTUsA

OOBEKTHI, UCIIONIB3yEMbIe B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIC KYIbTYPHI,
MUKPOOPTaHU3MBI, X XapaKTEPUCTUKA. TpaauiinoHHas OMOTEXHOJIOTHS:
XJIeOOTeueHNe, MOTyIeHHE KUCIOMOJIOYHBIX MTPOTYKTOB, BUHOJICIHE.
Muxkpobuonornyeckuii cuaTe3. OOBEKTH MUKPOOHOIOTHYECKUX TEXHOIOTHIA.
[TpousBoacTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Coznanre TeXHOJIOTUH U MHCTPYMEHTOB IEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUS TEHOMOB C IIEJIBIO TTOJIYYEHUSI OPTaHU3MOB U UX KOMIIOHCHTOB,
coJiep KaInX He BCTPEUAOIINECS B MPUPOJIe OMOCHHTETUYECKHE Ty TH.



Kinerounas naxxenepus. MeTonbl KyabTyphl KIETOK U TKAHEW pacTeHUN U
KUBOTHBIX. KproOanku. Comatnueckast THOpuaN3alus U COMaTUUECKUI
sMOpuorenes. Mcnonb30BaHue TaruionI0B B CENCKIIUU pacTeHuit. [lonyuenue
MOHOKIOHANbHBIX anmumen. Fcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OILIOI0TBOpEHHE. PEKOHCTpyKIIMS
AUIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METOI TpAaHCIJIAHTALMH SIAEP KIETOK.
Texnonoeuu 0300poénenus, KyibmueUupo8arus U MUKPOKIOHATbHO2O0
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOCOMHasl U TeHHast MHkKeHepusl. VICKyCCTBEHHBI CUHTE3 I'€Ha U
koHcTpyupoBanue pekomOunantueix JAHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS 1 NIEPCIIEKTUBBI XPOMOCOMHOW U T€HHOW MHYKEHEPUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue 6uorexnonoruu. Ilocrrenomuas undponas meguuuna. [L[P-
JIUarHocTuka. MeTtaboIOMHBIN aHau3, FTEHOLIEHTPUYECKUI aHaIN3 TPoTeoMa
YeJ0BeKa JJIs1 OLEHKH COCTOSIHUS €ro 340poBbs. Vcronb30BaHNE CTBOIOBBIX
kietok. TapretHas Tepanus paka. 3D-0nonHxeHepus Uit pa3paboTKu
(dyHIaMEHTaIbHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTUH, CO3/TaHHs] KOMIUIEKCHBIX
TKaHeW COYeTaHHEM TEXHOJIOTHI TPEXMEPHOT0 OMONPUHTUHTA U cKaddosauHra
IUISL pELICHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Coznianre BEKTOPHBIX BAKIMH C IEJIbI0 00ecrieyeHUs KOMOMHUPOBAHHON 3aIlIUThI
ot Bo3oyauteneit OPBU, ycTaHOBIEHNE MOJIEKYIIPHBIX MEXaHU3MOB
¢ynkmonuposanust PHK-coaepxaminx BUpycoB, BBI3BIBAIOIIUX 0CO00 OIMACHbBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JleMoHCTpanuu

Tabmurel 1 cxembl: «VCoap30BaHNe MUKPOOPTaHU3MOB B IPOMBIIIJICHHOM
IPOU3BOJICTBEY, «KileTouHas nHKEHEpHs», «I eHHAsT HH)KCHEPHUS.
JlaGoparopHas pabora «M3ydeHne 00beKTOB OMOTESXHOIOTHI.

IIpakTryeckas pabota «IlonydeHrue MOJTOYHOKHUCIIBIX MPOTYKTOBY.

Okckypcus «bruoTexHomorus — BaxXHenas nNporu3BOAUTENIbHAS CUJla
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaenue U pa3BuTHE IBOJTIOIUOHHBIX MPEACTABJIEHUH B
OuoJioruu

OpomornuonHas teopust Y. Jlapeuna. [Ipennocbuiky BOSHUKHOBEHHUS TapBUHU3MA.
Ku3zHp u HayuyHas aesarenbHOCTh Y. JlapBuHA.

JIB>KyIIME CUIIBbI 3BOJIIOIMY BUIOB 110 Y. J{apBUHY (BbICOKAasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OPraHU3MOB, HACJIEICTBEHHAs] K3MEHYMBOCTh, OOpb0a 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetndeckoi Teopuu 3Bontonuu (CTI). HelitpanbHas Teopus
sBomtonnK. COBpeMEHHas HBOJIIOLIMOHHAST OMOJIOTHS. 3HAUCHUE IBOIIOIMOHHON
Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuun

IToptpetsl: Apucrorens, K. JIunnen, XX.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. Mapsun, C.C. YerBepukos, N.W. lImansraysen, x. Xonaein, [I.K. benses.

Tabnuupe! u cxemsl: «Cuctema >xuBoi ipupoibl (1o K. Jlunnero)y, «JlectHuna
AKUBBIX cymiecTB (1o Jlamapky)», «MexaHuzm GopMUpOBaHUS IPUCTIOCOOIEHUN Y
pacTeHuil 1 )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra nyremectsus Y.
HapsuHnay, «Haxonku Y. [{apBunay, «®opmMbl 60pbObI 32 CYIIIECTBOBAHUEY,
«IToponbl rony6eiy, «MHoroodpasue KyabTypHbIX (popM KamycTb», «[lopoas
JIOMAIIIHUX KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BUJOB (110 Y. JapBuny)»,
«Cxema COOTHOILIEHUS IBUKYILIUX CHII 3BOTIOLUNY», «OCHOBHBIE MOJOKEHUS
CUHTETHYECKOU TEOPHUH IBOTIOLUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tomysiiust Kak dIeMEHTapHas €AMHUIIA SBOIOIMU. COBpeMEHHBIE METO/IbI
OIICHKHM T'€HETUYECKOTO Pa3HOOOpa3us U CTPYKTYphI onyJsnuii. ismeHeHnue
reHo(oH/1a MOMYJISIUU KaK 3JIEMEHTAPHOE IBOJIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (HaKTOPHI (IBUKYIIHUE CUITBI) SBOJTIOLUUA. MyTaIllMOHHBIN TIpoLiecc.
KoMOunHaTuBHas u3MEeHYUBOCTh. Jlpeli¢ reHoB — ciydaliHble HEHAIPaBICHHbIE
M3MEHEHHMSI YaCTOT ajulesield B monmynanusx. P ekt ocHoBaTens. ghgdexm
OymwL10yH020 2opaviuika. CHUNCEHUE 2eHemUYecKo20 pazHooopa3us: NPUIUHbL U
cneocmsus. Ilposisnenue s¢pgpexma opetigha 2erno6 6 6OILUIUX U MATIBIX
nonyayusax. Murpanuu. M3osiius nonyssiiuii: reorpadgudeckast
(mpocTpaHCcTBeHHAs ), OMoornyeckas (permpoIyKTUBHAS).

EctecTBeHHBIN 0TOOp — HampaBIAOMuA GakTop IBOTIOIUN. DOPMEI
€CTECTBEHHOTO 0TOOpa: MBWKYIIHMA, CTAOMITH3UPYIOIIHMA, pa3phIBAIOIIAN
(mm3pyntuBHbIi). [Tog0BOI 0TOOP. BO3HWKHOBEHHE M SBOTIONHUS COITUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK Pe3yJbTaT MUKPOIBOJIIOIIUU.
BozaukHOBEHNE TPUCTIOCOOJICHH Y OpraHU3MOB. ApoMOpd 036l U
uanoananrtanuu. [Ipumeps! mprcmocobIeHnid y OpraHu3MOB: MOP(OIIOTHYECKHE,
dusnonornvyeckue, OnoxuMudeckue, mopeaeHIeckne. OTHOCUTEITHLHOCTD
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u ctpykrypa. BunmooOpasoBanue kak pe3yabTart
MHUKPO3BOJIIOIUHU. M30ms1us — kiroueBoit ¢pakTop BujioodpazoBanus. [lytu u
CIoco0bl BU1000pa3oBaHusl: ajjionaTpuueckoe (reorpaduyieckoe),



CUMITATPUUYECKOE (IKOJIOTMYECKOE), «KMTHOBEHHOEY (MOIUTIIIONAN3aLINS,
rubpuanzanus). JmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTHUECKOTO pa3HOOOpa3usl.

Pounb 3BOMIOLIMOHHOI OMOTIOTUU B pa3paboTKe HAYYHBIX METOJIOB COXPAaHEHUs
O6uopazHooOpasusi. MUKpOIBOTIONMS U KOABOIIOIHS APa3UTOB U UX XO35EB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEM.

JleMoHCcTpanuu

IToptpetsi: C.C. YeTBepukos, J. Maiip.

Tabmuipl u cxeMbl: «MyTanmoHHass U3MEHYUBOCThY, «IlOMynsIMOHHAs CTPYKTYypa
BUJa», «Cxema nposiBlieHus 3akoHa Xapan—BaitnOepray, «J[Brxyiiue cuiibl
ABOJTIOIIUNY, « IKOJIOTUYECKAs U30JISALIMS MOMYIISIIIUI ceBaHCKON (hopenny,
«I"eorpaduyeckast U30IAIMS JTUCTBEHHUIIBI CHOUPCKOM U JINCTBEHHUIIBI
naypckoi», «llonynsaiuoHHbIe BOJIHBI YUCIEHHOCTU XUIIIHUKOB U KEPTB», «Cxema
JEHUCTBUS €CTECTBEHHOTO 0TOOpay, «Dopmbl OOPHOLI 32 CyIIECTBOBAHUE,
«naycTpuanbHbIil MeTaHu3M», «KuBble UCKOMmaeMbie», «IIoKpoBUTEIbCTBEHHAS
OKpacka >KUBOTHBIX», «IIpenynpexaaroiniasi OKpacka >k MBOTHBIX»,
«Du3nonoruyeckue aganranumny», «IIpucnoco0IeHHOCTh OPraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepun Buga», « Buasi-nBoitHukn», «CTpykTypa BUIa B
npupoae», «Crnocodsl Bu100o0pazoBanusy, «l eorpaduueckoe BUg1000pa3oBaHue
TPEX BUIOB JIAHJIBIIICHY, «DKOJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHUID,
«JTonurmounasl pacrenuit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repOapuu pacTeHU, KOJUICKIIUU HACEKOMBIX, Yy4elia MTUIl U
3BEpeil C mpuMepaMu pa3IMYHbIX MPUCTTIOCOOJIEHUM, Yydesia IITUIl U 3Bepei
Pa3HBIX BUJIOB, repOapuy pacTeHUI OJIM3KUX BHIOB, 0OPa30BaABIINXCS
Pa3IMYHBIMU CITIOCOOAMU.

JlaGoparopHas pabora «BeIsBIeHHE H3MEHUUBOCTH Yy 0COOCH OJTHOTO BHIA.
JlaGoparopnas pabdota «IIpucrnocoOnaeHus OpraHu3MOB U UX OTHOCUTEIbHAS

11e71eC000pa3ZHOCThY.
JlaboparopHas paboTta «CpaBHECHUE BUIOB 110 MOP(POIOTHUSCKOMY KPUTCPHIO.

Tema 3. Makpo3Boaouus U eé pe3yJbTaThl

Metoibl H3y4eHUss MaKpO3BOIOLUNH. [[a€OHTOIOTMYECKNE METOIBI U3YUEHUS
sBomoruu. [lepexomnpie Gopmbl U HUITOTEHETUYECKUE PSIABI OPTAHU3MOB.
buoreorpadguueckue metonbl nzydenus 3Botonun. CpaBHeHue GIopsl U PayHbI
MaTepUKOB U OCTPOBOB. bruoreorpaduueckue odractu 3emun. Bunbi-sHaeMuku u
PEIUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOIbI U3YUEHUS
3BOJIIOLMH. ['eHETHYECKNE MEXaHU3MBI SBOJIFOLIMHA OHTOT€HE3a U TIOSIBIICHUS
3BOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U AaHAJIOTUYHBIE OPTaHBbI.



PyaumenTapHble opraisl U aTaBU3Mbl. MONEKYJIIpPHO-TEHETUYECKUE,
OMOXMMHUYECKUE U MAaTEMATUUECKHUE METO/Abl U3YUEHHS IBOJIIOIUH.
I'omonoruunsie reHsl. COBpEMEHHbIE METO Il IOCTPOCHUSI (PUITOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTalluX U HBOJIIOIUS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBmiia) 3BOJMIOIUU. [Ipunyun cmensvt pyHKyuil.
HeoOpaTumocTs 3Bosonu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIAH.

JleMoHCcTpanuu

IToptpetsl: K.M. bap, A.O. KoBanesckuii, ®. Mrosnep, 3. ['ekkensb.
Tabnuupl u cxembl: «OUIOTEHETUYECKUN P JIOMIAAN», K APXEONITEPUKCY,
«3Bepo3yorie sieprl», «Creronedansny, «Punnodutsr», «CeMeHHBIC
nanopoTHUKW», «buoreorpaduyeckue 30Hb1 3emiiny, «Jpeiid KOHTUHEHTOBY,
«PenukTh», «HauanbHble cTaquu YMOPUOHATBLHOTO PA3BUTHS TO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE U aHAJIOTUYHbBIE OpraHbDy, «PyIuMeHTh»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOPHI YEJIOBEKA U IIUMITaH3e», «[ TaBHbIE
HAIPABJICHUS dBOJIOLUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOIIUNY.
Oo6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJISKU UCKOMTAEMbIX OCTaTKOB

OpPraHU3MOB, MYJISIKU TOMOJIOTHUHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxkaenne u pa3BuTHe ;KU3HHA HA 3emule

Hay4Hble TunoTe3sl IpOUCXO0KIECHUS KU3HHU Ha 3emie. AOHOreHe3 u maHCIepMHUsl.
JloHay4HbI€ TPEACTABICHHUS O 3apPOKICHUH KU3HU (KpeaunoHusM). ['unoresa
MTOCTOSIHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu O. Peau, JI.
Cnannanmanw, JI. [Tactepa. [IpoucxoxieHue sKU3HA B aCTPOOHOJIOTHSI.
OcHOBHBIE ATalbl HEOPraHU4eCcKou 3Bomtouu. [aneTapHas (reojiorudeckas)
HBOITIOIHUS. XUMUYECKast SBONIONNSA. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB
n3 Heoprannueckux. OnsiT C. Mumniepa u I'. FOpu. O0pa3oBaHue noauMepoB U3
MoHoMepoB. KoanepBatHas runote3za A.M. Onapuna, runore3a nepBUYHOTO
oynwona [Ix. XonzaeitHa, renetndeckas runore3a ['. Mémnepa. Pu6ozumsr (T. Uek)
u runore3a «mupa PHK» V. I'un6epra. ®opmupoBanue memMOpaH u
BO3HUKHOBEHUE NPOTOKJIETKH.

Ucrtopus 3emnu u Mmetoasl e€ uzydeHus. MlckonaeMble OpraHMu4ecKue OCTaTKH.
I'eoxponomnorus u e€ Metoapl. OTHOCUTENIbHAS U a0COIIOTHASI T€OXPOHOIOTHS.
I'eoxpoHONIOTMYECKas MKana: 30HbI, 3Pbl, IEPUOBIL, SIIOXU.

HauanbHbie 3Tansl oprannyeckoy 3Boronny. 11osBIeHrE 1 3BOIIOLIHS TTEPBBIX
KJIETOK. DBOIIONMS MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX SIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIJIEHKU KaK aHAJIOT MEPBBIX HA 3eMJIe COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl 1 3yKapuOTHI.



[Ipoucxoxienre 3ykapruoT (CUMOMOreHes3). DBOMIOLMOHHOE TPOUCXOKIECHUE
BUPYCOB. [IporcX0)K1eHNE MHOTOKIIETOYHBIX OPraHU3MOB. BO3ZHUKHOBEHNE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Talbl BOJIOLMH BHICIINX pacTeHnid. OCHOBHBIE apoMOp(hO3bI
pactenuil. Beixox pacrenuit Ha cyury. [losBieHre ClIOpPOBBIX paCTEHUU U
3aBoeBaHHE UMU CylId. CeMeHHbIe pacTeHus. [[poncxoxaeHne NBETKOBBIX
pacTeHu.

OcHOBHBIE 3TaIbl 3BOJIOLNH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(PO3bI
KUBOTHBIX. Benzckas ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TumoB. [IepBbie XOp10BbIE KUBOTHBIE. JKU3HB B BOJI€. DBOIIOLHNS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuouii u pentunuid. [IporcxoxaeHne MIEKONMUTAOMNUX U
ntuil. [Ipunnun kmodeBoro apomopdoza. OcBoeHne 6ecro3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMHU CYLIU.

PaszButuHe x13HM Ha 3eMJie 110 ApaM U NEPUOIAM: apXel, MPOTEPO30ii, NaNe030i,
Me3030M, KaiiHo301. OO0111asi XapaKTepUCTHKA KIIMMaTa U Te0JIOTHIECKUX
nporeccoB. [losiBiIeHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUeE:
€ro yCIIOBUS U BIUSIHUE HA Ta30BBIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUS — IKOJIOTHYECKUE KPU3HUCHI Iponuioro. [IpuanHsl n
CJIEICTBHSI MACCOBBIX BBIMUpaHU. COBpEMEHHBIN IKOJIOTMYECKUI KPU3HC, €r0
ocobenHoctu. [Ipobiema coxpanenust bnopasHooOpasus Ha 3emIie.
CoBpeMeHHas cuctema opraHnudeckoro mupa. [IpuHuune! knaccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.
JleMoHCTpanuu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, N.1. Meunukos, A.W. OnapuH,

JIx. Xongeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmump! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYEHUIO CaMO3apOoXKIEHUS )KU3HW», «Cxema onbita C. Muinepa, I'. FOpny,
«JTaIbl HEOPTaHUYECKOMN IBOMIOLNNY, «]'€OXpPOHOIOTrHYECKasl IIKaIa,
«HadganpHbI€ STAIbl OPraHUYECKOM IBOTIONHUNY, «CXemMa 00pa3oBaHUs DyKapHOT
nyTéM cuMmOuorenesay, «Cucrema )KuBou npupoasl», «CTpoeHue BUpycay,
«Apomopho3ssl pacternity, «PuHnOPUTH, «OIHOKIETOUYHBIE BOJIOPOCINY,
«MHOroKIeTOYHbIE BOJOpOCINy, «Mxu», «IlanmoporHukmy, «['onoceMeHHbIE
pacteHus», «Opraisl IBETKOBBIX pacTEHUN», «CxemMa pa3BUTHUS )KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIXY, «[IpocTelimuey, «KueqyHononocTHRIEY,
«ITmockue yepBn», «UieHucToHorne», «PuIObD», «3€MHOBOTHBICY,
«IIpecmbikaromuecs», «IItuusy, «Mnekonutaromnuey, «Pa3BuTue KU3HU B
apXxemnckoi apey, «PazBuTre )KU3HU B MPOTEPO30MCKOM 3pe», «Pa3BuTre KU3HU B
MAJIE030MCKOM 3pe», «PazBuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne )XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPAY.



OO6opynoBaHue: repOapuu pacTEHUN Pa3IMUHbBIX OTJETIOB, KOJUICKIIMH HACEKOMBIX,

BIIQYKHBIE TIpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMHM UTTIOKOXKUX,
CKEJIEThI TO3BOHOYHBIX JKMBOTHBIX, UyUesia MTUIl U 3Bepei, KOJUICKIINT
OKaMEHEJIOCTEH, MOJIE3HBIX UCKOMMAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB
OpPraHU3MOB.

BupryanbHas naboparopHas pabora «MoaenupoBanue onbiToB Mumnepa—tOpu

0 W3yYCHUIO a0MOTCHHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUHN B IEPBUIHOU
atMocdepe».
JlabopaTtopHas paborta «l3yueHue u onmucaHne UCKOMaeMBbIX OCTATKOB IPEBHUX

OpPTraHU3MOB.
IIpakTueckas pabora «M3ydeHne ocoOOEHHOCTEN CTPOEHUS PACTEHUN Pa3HBIX

OTJEIIOB.
IIpakTueckas pabora «M3ydeHne ocOOEHHOCTEN CTPOEHNUS TO3BOHOYHBIX

KUBOTHBIX.
Tema S. IIpoucxoxkaeHue yejaoBeKa — AaHTPOINOreHe3

Paznenbl 1 3aa4n aHTPOIIOJIOTUU. METOIbl aHTPOIIOJIOTUH.

CraHoBNEeHME NIPEICTABICHUN O MPOUCXO0XKACHUN YeJIOBEKa. Peurno3unie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CX0ACTBO 4eNIOBEKA € dKUBOTHBIMU. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.
CBuaeTenbCTBa CXOACTBA YENOBEKA C JKUBOTHBIMU: CPABHUTEIIBHO-
Mopdosiorudeckue, IMOpruoIornueckue, (Gu3noIoro-OMoXuMHIECKUe,
noBefeHyeckre. OTINYMS YeJIOBEKa OT )KMBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CUCTEMBI.

JBuxyiue cuibl (GakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKUE, COITUANIbHBIE.
CooTHoIeHre OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B AHTPOTIOTEHESE.
OcHOBHBIE CTaUU aHTPOIOTeHe3a. PaHHNe yenoBekooOpa3Hbie 00€3bsHBI
(IPOKOHCYIIBI) U paHHUE TIOHTUIBI — O0IIHE MIPEAKU YETOBEKOOOPA3HBIX 00€3bsIH
T0J1ei. ABCTPAJIONUTEKU — ABYHOTHE MPEAKH JtoJel. UeIoBEeK yMenblii, epBbIe
M3TOTOBJIEHUS OpYAUU Tpyaa. UenoBeK NpAMOXOISAIINUN U IEPBBIM BbIXO JIFOAEH
3a npeensl Abpuku. YenoBek reiaenb0eprekuiit — o0l mpeok
HEaHJIepTaJbCKOr0 YeJIOBEKa U YEJIOBEKA pa3yMHOro. YeaoBek HeaHAePTAIbCKUM
KaK BHJI JIFOJIEH XOJIOJHOIO KiinMarta. YelnoBeK pa3yMHbI COBPEMEHHOTO THUIA,
JICHUCOBCKUH YEJIOBEK, OCBOEHNE KOHTHHEHTOB 3a mpeaenaMu AQpuki.
[laneoreneTuka v najeoreHOMUKA.

DBOJIIOIMUS COBPEMEHHOT0 YesioBeKka. EcTecTBeHHBII 0TOOP B MOMYJISIITUSAX
yesoBeka. MyTallMOHHBIN Mpo1iece U nonuMopdusm. [lonynsiroHHbie BOJHBI,
npeiid renoB, Murpanusa u «3pPEKT OCHOBATEIS B MOMYJISALMIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. [Ionsatue o pace. bosbiiue pacel: eBponeon1Has
(eBpasumiickasi), aBCTpaJio-HErpouIHas (IKBATOPUAJIbHAS ), MOHTOJIOW THAS
(a3maTcko-amepukaHckas). Bpems v myTu pacceseHus 4eaoBeKa Mo IJIaHeTe.
EnunctBo uenoBeueckux pac. HayuHas HeCOCTOATENbHOCTh pacu3Ma.
[Iprcnoco6IeHHOCTD YelloBeKa K Pa3HbIM YCIOBUSM OKPY>KaIOIIEH Cpebl.
Bnusinue reorpaguyeckoit cpenbl U apeida reHoB Ha MOP(HOJIOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexaucuIuIMHapHble METObI B pu3nyecKoi (OMO0I0rn4eckoil) aHTpONOIOT UH.
DBOIIOLUMOHHAS AHTPOIOJIOTUS ¥ NTAJIE0AHTPOIIONIOTUS YeJIOBEYECKUX TOIYJISIUH.
buocornuanbable Ucciaen0BaHus MPUPOJIbI uesoBeka. McciaeaoBanue K03BOTIOLUH
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

IToptpetsr: Y. lapsun, JI. Jluku, f.5. Porunckuii, M.M. I'epacumos.

Tabnuuel u cxembl: «MeToAbl aHTPOIOJIOTUNY, «I 0JIOBHON MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00e3bIHb», «CKeNeT YeJIOBeKa U CKEJNEeT IUMITaH3e»,
«PynuMeHThI 1 aTaBU3MBbI», «J[BHKYIIIUE CUIIBI @aHTPOIIOT€HE3a», « DBOJIIOIIMOHHOE
JPEBO YeJOBEKay, « ABCTpasionuTek», «UenoBek ymensiity, «HenoBek
IPSIMOXOSIIIINIY, «JleHucoBckuii yenosex» «Heannepranbiby», «KpoMaHBOHIIBIY,
«IIpenku yenoBekay, «ITarlbl YBOJIOIMH YeTOBeKay, «Pachl yenoBekay.
O6opynoBaHue: MyJsHKH OKAMEHEJIOCTEH, IPEIMETOB MaTEPUAIBHON KYJIbTYpPHI
IPEJIKOB YeoBeKa, penpoaykiuu (pororpadun) kapTu ¢ MUPOITOTUIECKUMH U
ONONEHCKUMH CIOKETaMH MPOUCXOKACHUS YelloBeka, (hoTorpadun HaX0J0K
MCKOMIAEMbIX OCTaTKOB YEJIOBEKAa, CKEJIET YEJI0BEKa, MOJIETh Yepera 4eJioBeKa u
yepera MIMMIIaH3€e, MOJIEIb KUCTH YeJIOBEKa U KHCTH IIMMITIaH3€, MOJIEIHN Topca
MPEJIKOB YEIOBEKa.

JlaGoparopHas pabora «3ydeHue oCOOCHHOCTEH CTPOEHHUS CKeJleTa YeIOBEKa,

CBSI3aHHBIX C MIPAMOXO0KICHUEM.
IIpakTryeckas pabota «3yueHue F3KOJOrHYeCKUX aJanTauii 4eI0BeKay.

Tema 6. JKk010rusi — HAyKa 0 B3aNMOOTHOILICHUAX OPTaHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaloIlel cpeaou

3apokJieHne 1 pa3BuTHe dKojoruu B Tpynax A. I'ym6onsara, K.®. Pynse, H.A.
CesepruioBa, D. I'ekkens, A. Tencnu, B.H. Cykauésa. Paznens! v 3aj1aun 3KOJI0THUH.
CB$13b 3KOJIOTUHU C IPYTUMH HAYKAMH.

Mertonsi 3kosioruu. [loneBbie HAOMIOAEHUA. DKCIEPUMEHTHI B SKOJIOTHH:
MPUPOJIHBIE U JabopaTopHbie. MoIenMpoBaHUE B SKOJIOTUU. MOHUTOPUHT
OKpYKaIoIIeH Cpe/ibl: JTOKAIbHBIN, PpETrHOHABHBIN U TJI00aTbHBIN.

3Ha4YCHUE SKOJOTHUYECCKUX 3HAHUH JIJI1 YEJIOBEKA. JKOJIOTHYECKOE MUPOBO33PEHHE
Kak OCHOBA CBSI3€H 4enoBeuecTBa ¢ npupoaon. @opMHpOBaHUE IKOJIOTHUECKOMN
KYJIBTYPBI U 3KOJIOTUYECKON IPAMOTHOCTH HACEJICHUSI.



JlemoHCcTpammn

[Hoptpetsi: A. I'ymOonbar, K.®. Pynse, H.A. CeBepuos, O. 'ekkenb, A. TeHcnu,
B.H. Cyxkaués.

TaGaump! 1 cxembl: «Pa3nensl skoaoruny, «MeToabl SKoJIoTuny, «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH CPEIIb».

Jlabopartopnas paborta «/3ydeHue MeTO0B IKOJIOTHYECKUX UCCIICTIOBAHUIN.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Dkonoruyeckue (paxkTopbl M 3aKOHOMEPHOCTHU UX nerctBus. Knaccudukanus
HKOJIOTMYECKUX (PaKTOPOB: a0MOTHYECKUE, OMOTUYECKUE, aHTpoTnoreHHsie. Oomme
3aKOHOMEPHOCTH JIeUCTBUS 3KoJoruueckux paxropos. [Ipasuno munumyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue gpakropbl. CBeT Kak sKonorudeckuit pakrop. JlericTBre pa3HbIx
YYaCTKOB COJTHEYHOT'O CIIEKTPa HAa OPraHU3Mbl. DKOJOTUYECKHUE TPYIIBI pACTEHUN
M )KMBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHanbHas poiib cBeTa. POTONEPHOIU3M.
Temneparypa kak skonoruyeckuii paxrop. JleiicTBue Temmneparypsl Ha
opranu3Msl. [lolKkuI0TepMHBIE U TOMOHOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxxHocTh Kak 3xosiorudeckuii paktop. [IprucrnocobneHus: pacTeHu K
noJiIep>kaHuio BoiHoro O6ananca. Kimaccudukanus pacTeHui M0 OTHOIICHUIO K
Bojie. [Ipucnoco6ienus >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl 06UTaHMsI OPraHU3MOB: BO/IHAS, HA3EMHO-BO3yIlIHAS, TOYBEHHAS,
rIIyOMHHAs TOJIMOYBEHHAs!, BHyTpUOpraHu3MeHHas. OU3nKo-XUMHUYECKHE
0COOCHHOCTHU cpeJi 0ouTaHusl opranu3MoB. [Iprucrnoco6ieHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeax.

buonornueckre putmbl. BHenHne U BHyTpeHHUE pUTMbl. CYyTOUYHBIE U TOJUYHBIE
puTMBL. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSM YCIOBHIA
KU3HU.

XKuzuennsie Gopmbl oprann3MoB. [lonstue o xu3HeHHo# popme. KusHeHHBIC
(bOpMBI pacTeHuUi: 1EepeBbsl, KYCTAPHUKHU, KYCTAPHHUYKH, MHOTOJIETHUE TPABBI,
oJHoJIeTHHE TpaBbl. JKu3HeHHbIe (POPMBI )KUBOTHBIX: THAPOOHUOHTHI, FTE€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue pakropsl. Buasl OMOTHUYECKUX B3aUMOIEUCTBUM: KOHKYPEHLINS,
XUITHUYECTBO, cMMON03 1 ero Gopmsl. [lapasutusm, koomneparys, MyTyaans3m,
KOMMEHCaITM3M (KBapTHPAHTCTBO, HaxJeOHM4ecTBO). HeTpoduaeckue
B3auMOJIeHcTBUS (Tonmnueckue, popuueckue, hadbpudeckue). 3HaueHUE
OMOTUYECKUX B3aMMOJEUCTBHUM JIJIs1 CYyIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOurtaHus. [IpyHIUI KOHKYPEHTHOTO UCKITIOYEHHUS.

JleMoHcTpanmu




Tabnuiibl U cxeMbl: «DKoJIOTuYecKre GakTopbl», «CBETOBOM CIIEKTPY,
«DKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX IO OTHOIIEHHIO K CBETY», « TEIIOKPOBHBIE
KUBOTHBIEY, «XOJIOJJTHOKPOBHBIC JKUBOTHBIEY», «DU3NOIOTHUYECKHUE Al TalluU
KUBOTHBIX», «Cpelibl 0OUTaHUSI OPTaHU3MOBY, «bUOTOTHYECKUE PUTMBIY,
«Kuznennsie Gopmbl pacTeHui», « KusHeHHble (POPMBI KUBOTHBIXY,
«KocucTemMa MUPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
MUTaHUs», « XUIHUIeCcTBOY, «Ilapazutuzmy», «Konkypenius», «CuMonosy,
«Kommencanmzmy.

O6opynoBanue: repdapuu paCTeHU U KUBOTHBIX, TPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IUYHBIX SKOJIOTHUECKUX (DAKTOPOB, repOapuu CBETONIOOUBBIX, TEHENIOOUBBIX U
TE€HEBBIHOCIMBbBIX PACTEHUH, CBETOJIIOOMBBIE, TEHENIOOUBBIE U TEHEBBIHOCIUBBIE
KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKLIUU TEIUIOII00MBBIX, 3MMOCTOMKHX,
MOPO30yCTOMYMBBIX PACTEHUH, Uydesia NTUIl U 3Bepel, repOapuu pacTeHuH,
OTHOCSIITUXCS K TUTpoduTam, kcepoduram, Mme3opuram, KOMHATHBIE PACTECHUS
JAHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax, repdapuu u
KOJUIEKIIMHM PACTEHUH U )KMBOTHBIX, 001aIal0IIUX YepTaMU MIPUCTIOCOOIEHHOCTH K
CE30HHBIM U3MEHEHHUSM YCJIOBHM KU3HU, repOoapuu U KOJUIEKIIUN pacTeHUH U
’KUBOTHBIX Pa3JINYHBIX )KU3HEHHBIX (DOPM, KOJUIEKLIUN KUBOTHBIX, yUaCTBYIOIIUX
B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTtopHas pabota «BpisiBIeHne TPpUCTIOCOOIEHUH OPraHU3MOB K BIMSIHUIO

CBCTa».
Ha6opaT01)Ha51 Da60Ta «BrIsiBIeHHE HpI/ICHOCO6JIeHI/Iﬁ OpraHNU3MOB K BJIUAHUIO

TEMIICPATYPhI».
JlaGoparopHas pabora «AHATOMUYECKHE OCOOEHHOCTH PAaCTEHUN U3 Pa3HBIX MECT

O0OUTAHUSI.

Tema 8. Jkos0rusi BUAOB U MOMYJISAIM A

DKOJIOTUYECKHUE XapAKTEPUCTHKHU Tomyisiiuu. [lomymsiusa kak Guomoruyeckas
cuctema. Posib HEOTHOPOTHOCTH Cpefibl, PU3ndecKux 6apbepoB U OCOOEHHOCTEH
O6uonoruu BUI0B B (DOPMHUPOBAHUU MMPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIHA.
OcCHOBHBIE MMOKA3aTENH MOMYJIAINH: YACIEHHOCTD, TNIOTHOCTh, BO3pACTHAS U
MOJIOBAsI CTPYKTYpPa, POKIAEMOCTb, TPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPAITHSI.
DKoJoruYecKas CTpyKTypa nonysnun. OIeHKa YUCISHHOCTH TOIYIISIITHH.
JlnHamMuKa MOMyJIAIAA U €€ PeTysius. bBuoTHYecKuii MOTeHIIHAI IOy SN,
MopenvpoBaHue TUHAMHUKY TOMYJISIMU. KpuBble pocTa YUCICHHOCTH TOIYIISIIHH.
KpuBbie BeDKHBaHUS. Perynsiys 4ucieHHOCTH MOMYJISINNA: POJIb (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TNIOTHOCTH. DKOJIOTHYECKUE CTPATETHH BUOB (- U
K-ctparerun).



[TonsTue 00 sKonOruueckoil Huie Bujaa. Mectoooutanue. MHOromepHas MOJENb
skoJiornyeckon Humu J[x. M. Xarunacona. Pazmepsl 9KOIOTrHYE€CKON HULLIY.
ITorennuanbHas U pealn30BaHHAs HULIU.

Bun xak cucrema nonyssinuid. Apeasnsl BUA0OB. BUIBI M UX )KU3HEHHBIE CTPATETUN.
DKOJIOTMYECKHUE SKBUBAJTIECHTHI.

3aKOHOMEPHOCTH NOBEAEHUS U MUTPALIMN )KUBOTHBIX. brosiornueckne nHBa3uu
Yy>KEPOIHBIX BUIOB.

JeMoHcTpanuu

IToptper: k.M. XaTunHCOH.

Tabnuipl U cXeMbl: « DKOJIOTHYECKUE XaPAKTEPUCTUKHU TTOMYJISITUN,
«IIpocTpancTBEHHAsA CTPYKTYypa MOMYJISIIANY, «Bo3pacTHbIe MUpaMUIbI
nonyisuuny, «CKOpoCTh 3aCENEHUS TOBEPXHOCTU 3€MIIM Pa3InuYHbIMU
opranuzMamMmn», «Mogenp skosorndeckor Humu Jx. M. XatunHconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.
JlabopaTopHas pabota «IIprucrnocobiieHust ceMsiH PaCTEHUH K pacCeICHHUION.

Tema 9. Dkosorust coo01ECTB. IKOJOTHUECKHE CUCTEMBI.

Coob6miecTBa oprann3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEKIY
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa kak oTKpbiTasg cucrema (A.Jlx. Tencnu). yHkuroHaIbHBIE OJOKU
OpraHU3MOB B SKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. Abnoruyeckue 0710k 3xocucteM. [1ouBbI 1
Wbl B 3KocucTeMax. KpyroBopoT BelecTB M IOTOK SHEPTUU B SIKOCUCTEME.
OcHOBHBIE [TOKA3aTENIM SKOCUCTEMBI. bruoMacca u mpoIyKIus. DKOJIOTHYECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTHUH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpotixku. @nykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuyunbie U
BTOPUYHBIE CYKIIECCUU U UX IPUUYUHBI. AHTPOTIOT€HHbIE BO3JACHCTBHS Ha
cykneccuu. Knumakcaoe coo0OrmiectBo. brnopasnoobpasue u mojgHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCHIEMbL 03ED U PeK. IKOCUCHEMbL MOPEU U
OKeanos. IKocucmemvl mMyHOp, 1eco8, cmeneu, NyCmvlHb.

AHTPOIIOr€HHBIE IKOCUCTEMBI. ArposkocucTtema. ArpoueHos. Paznmnuns mexny
AHTPOINOIE€HHBIMU U MIPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembr. OCHOBHBIE KOMITIOHEHTHI ypOodKocucTeM. ['oposckas ¢uiopa u
dayna. CuHaHTpOMIM3AIHs TOPOJACKOH (hayHbl. bruomornueckoe u X03siiCTBEHHOE
3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
aKocucTeMax. Ponb kackaonoeo agpghexma u 61u008-30upuxamopos (Kioueswblx
81008) 8 pyHKYUOHUposanuu 3xkocucmem. IlepeHoc SJHEPTUU U BEIIECTB MEXKIY



CMEXHBIMU dKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, ITOMYJIALUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOTE€HHBIX BO3ICHCTBUM.

Mexanuzmul 8030eticmeus 3a2ps3HeHUll PA3HLIX MUNOB HA CYOOPSAHUZMEHHOM,
OP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbI
9K0NI02UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030elicmaus. MeTo10710Tus
MOHUTOPHUHTA ECTECTBEHHBIX U AaHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCcTpauuu

IToptper: A.Jlx. Tencnn.

Tabmuipl u cxeMbl: «CTpykTypa OMOIIEHO3a», «IKOCUCTEMA ITUPOKOJIUCTBEHHOTO
necay, «IKoCUCcTeMa XBOMHOTO jecay, « DyHKIIMOHATbHBIE TPYIIIBI OPraHU3MOB B
skocucteme», «kKpyroBopor BeiiecTB B s3kocucTemey, «llenu nutanus
(macTOumHas, JeTpUTHAs)», «IKOJOTUUECcKas MUpaMuIa YUCeD», « IKOJOTuIecKas
nupamua GuomMacchl», « IKoJoruueckas mupaMmuia dHeprumy», «O0pa3oBaHue
oonotay, «IlepBudnas cykueccus», «BoccTaHoBIEHHE Jieca MOCTe moxkapa,
«IKocucTemMa o3epay, «ArporeHo3», «KpyroBopoT BEIIECTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsr ypOosKkocucTem.

OO6opynoBaHue: repoapuu pacTeHUMN, KOJJIEKIIMHM HACEKOMBIX, Yyuesia NTUIl U

3Bepeit, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJEIIb
HKOCUCTEMBI.
IIpaxmuueckasa paboma «V3yuenue u onrcaHue ypOooIKOCUCTEMBI.

Jlabopamopnas paboma «3yuenne paznooOpas3usi MEJIKUX MOYBEHHBIX

YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.
Ixckypcusi K IKCKYpPCHs B TUITMYHBIN OHMOTeo1IeHo3 (B 1yOpaBy, OEpe3HsIK, eIbHUK,
Ha CyXOJOJIbHBIM WJIU TIOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «KIKCKYpPCHUs B arpodKOCHUCTEMY (Ha MOJI€ WM B TEIUIMYHOE
X03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

buocdepa — obmennanerapHas 000J109ka 3eMJTd, T/I€ CYIIECTBYET WITH
CyIllecTBOBaja ku3Hb. Pa3BuTtne npencrasinenuii o ouocdepe B Tpyaax J. 3iocca.
VYuenue B.U. Bepuaackoro o 6uochepe. Obmactu 6uocdeps! u e€ coctas. JKupoe
BEIECTBO Onochepsl u ero PyHKITUH.

3aK0OHOMEPHOCTH cymiecTBOBaHUsI Onocdepsl. OcobeHHOCTH Orochephl Kak
TII00ATBHOM IKOCUCTEMBI. /[[nHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotsr
BEILIECTB U OMOT€OXUMUYECKHUE IUKIIBI (YriIepo/ia, a30Ta). PATMUYHOCTH SIBIEHUM
B Onocdepe.

3oHanbHOCTH Onocdepsl. [TonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYH/JIPA,
XBOWHBIE JIeCa, CMEIIIaHHbBIE U IIIUPOKOJIMCTBEHHBIC JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOMTMYECKUE JIeca, BBICOKOTOPhs. KimmMar, pacTUTEIbHBIN 1 JKUBOTHBIN
MUp OMOMOB CYIIIH.



CrtpykTypa u (yHKLHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOT0 MOTEHLIUAIA U
ounochepHbIX QYHKIIHIA.

JleMoHCcTpanuu

[Toptpetsr: B.U. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «I'eocdepsr 3emin», «KpyroBopot azora B mpupoze»,

«KpyroBopot yriepoaa B npupoae», «KpyroBopoTt KHCIOpPOa B IPUPOAEN,
«KpyroBopoT BobI B ipupoe», «OCHOBHBIE OMOMBI cyliny, «KinMmaTtuueckue
nosica 3emnm», « Tyaapa», «Talira», «CmemanHbIi aecy, « LIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHa», « Tponudeckuit ecy.

O6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:kainas cpeaa

DKOJIOTMYECKHUE KPU3UCHI U UX TPUUYUHBI. Bo3neiicTBre yenoBeka Ha 6uocdepy.
3arpsi3sHeHue BO3AyIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOM CPEJIbI.
Oxpana BogHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenune knnmara.

AHTPONIOTEHHOE BO3/ICHCTBHUE HA PACTUTEIBHBIN U )KHBOTHBIN Mup. OxpaHa
PaCTUTEILHOTO U )KUBOTHOTO MUpa. OCHOBHBIC MPUHITUIIBI OXPAHbI IPUPOJIBI.
Kpacnsie kauru. Oco6o oxpansiemblie ipupoiabie Tepputopuu (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKH.

OCHOBHBIE IPUHILIMIBI YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA U IPUPOIBI.
PanronansHO€ MPUPOJOTOIH30BAHUE U COXPAHEHHUE OMOJIOTHYECKOTO
pa3zHooOpazust 3emiu. O01IHe 3aKOHOMEPHOCTH TI100aTbHBIX IKOJIOTHIECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.
Pa3BuTHe METOI0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOT€HHBIX ITPOLIECCOB.
CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocoonou snepeemuxe. buonocuueckoe paznoobpasue u buopecypceoi.
Hayuonanvusie ungopmayuonnsie cucmemul, obecneyugaroujue 00Cmyn K
uHgopmayuu no cOCMOoAHUIO 0OMOeNbHbIX 8U008 U IKocucmem. OCcHo8bl
IKOpeadburumayuy IKoCUcmem u cnocobo8 HopbovL ¢ OUONOBPENCOCHUSMU.
Pexoncmpyxyus mopckux u HazemMHbiX IKOCUCHIEM.

JleMoHcTpanuu

Tabnutel u cxembl: «3arps3HeHue aTMocepbl», «3arpsi3HeHne THAPOCHEPHD,
«3arpszHenune mouBb», «[lapaukoBeIit addhexT», «Ocobo oxpaHsembie
MPUPOIHBIC TEPPUTOPHIY, «MOaenu yIpaBIsIeMOro MUPay.

Oo6opynoBanue: Gororpadun OXpaHsIeMbIX PACTCHUI U KUBOTHBIX KpacHoit

kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



2.Ilnanupyemble pe3yJibTaThl OCBOEHHS Kypca OHOJIOr M.

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHHUS
00y4JaromuMuCs MPOrpaMM CPEIHETO 00111er0 00pa3oBaHUs: TUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YIbTaTOB OCBOCHHUSI MPOrPaMMBI IO OHOJIOTUH
BBIJICJICHBI CJICIYIOIINE COCTABIISIIONINE: OCO3HAHUE 00YUYaIOIIUMUCS POCCUNUCKOM
IPaXKIaHCKON UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOTNPEICIICHUIO, HATMYUE MOTUBAIIMHU K O0yUYCHHUIO OHMOJIOTHH,
I[eJICHANIPABIEHHOE PA3BUTHE BHYTPEHHHUX YOCKACHUN TUYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEW ¥ UICTOPUUECKUX TPAJUIINI Pa3BUTHS OMOJIOTMTYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOECH
NeATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIITUMU CHCTEME
OMOJIOrMYECKOTO 00pa30BaHus, HAJTUYHE TTPABOCO3HAHUSI DKOJIOTHUYECKOM
KYJbTYPbI, CIIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HCHHBIC TUIAHBI.
JIMYHOCTHBIC PE3yJbTAaThl OCBOSHUSI IPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS B
€IMHCTBE Y4eOHOM M BOCITUTATEIbHON JEATEIIbBHOCTH B COOTBETCTBUH C
TPaAULIMOHHBIMUA POCCUMCKUMU COLIMOKYIBTYPHBIMH, ICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSAMH, IPUHATHIMU B OOIIECTBE MPaBUIaMU U HOpMaMU
MOBEJICHUS M CTIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHUSI, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEUW MO3UIMU JIUYHOCTH, TATPUOTHU3MA U
YBOKECHUS K 3aKOHY U MPABOIOPSIKY, UEJIIOBEKY TPYAa U CTapIlIeMy MOKOJIEHHUIO,
B3aMMHOTI'0 YBaXKCHHS, OEPE)KHOTO OTHOIIESHHS K KYJIbTYPHOMY HACJICIHIO U
TpaJuIUsIM MHOTOHAIMOHAIILHOTO Hapoa Poccuiickoit denepanuu, IpUpoIie u
OKPY’KAIOIIEH Cpee.

JIMYHOCTHBIC Pe3yJbTaThl OCBOSHUS YU4eOHOTO MpeaMeTa « bBHoorusy TOIKHBI
OTpa)kaTh FTOTOBHOCTH 1 CIIOCOOHOCTH 00YYaOIMUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOK BHYTPEHHEH MO3UIIUCH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAINH, TO3UTUBHBIX BHYTPCHHUX YOCKIESHUM, COOTBETCTBYOITUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA, PACITUPEHUE KU3HEHHOTO
OTBITa U ONBITA JEATEIHLHOCTH B IIPOIECCE pean3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIMTATENIbHOM AEATEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTD IPAKTAHCKON IMO3UITUN 00YUYaAOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX MPaB U 005S3aHHOCTEH, YBaXKEHHUE 3aKOHA U
MIPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOU ACSATEILHOCTHU MPU CO3JIaHUH YUEOHBIX
MIPOEKTOB, PEIICHNN YUEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUN
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTD OMpPEAEIATh COOCTBEHHYIO MO3UIIMIO TTO OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH ¢ pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU [ICHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJTHUUYECTBY B MPOIIECCE COBMECTHOT'O BBITIOJIHEHUS yU€OHBIX,
MO3HABATEJILHBIX U UCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEIHLHOTO OTHOLLICHUS K
MHEHHIO OTITOHEHTOB MPU 00CYKJIEHUU CTIOPHBIX BOTIPOCOB OUOJIOTUUECKOTO
COAEpKaAHUS;

TFOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJaHCKOW MACHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropioctu
3a CBOM Kpal, cBoto PosinHy, CBOM A3bIK U KYJIBTYpPY, IPOILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOTHOMY HACIIEIUIO U TAMATHUKAM MPUPOIbI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;
CIIOCOOHOCTD OIIEHMBATH BKJIA/] POCCUICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJOTHHY, TOHUMAaHUS 3HaYEHUSI OMOJIOTUH B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B
’KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBa;

ujeitHas yoexAEHHOCTh, TOTOBHOCTH K CITY>KeHUI0 U 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHUS;
CIIOCOOHOCTD OIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;
OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTENSAM, CO3/IAHUIO CEMBbH HA OCHOBE
OCO3HAHHOTO MPHUHATHUS LEHHOCTEW CEMEUHOM )KU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;
MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW NPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAYXKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) pusnyeckoro BocnuTaHusi, OPMHUPOBAHMS KYJIbTYPHI 310POBbS U
3MOLMOHAJIBLHOIO 0JIArONMOJYYHs:

MMOHUMAaHKE U pealin3alus 3J0pOBOro 1 0€30MacHOTro 00pa3a KU3HH (370pOBOE
MUTaHKUEe, COOJIO/ICHNE TUTUEHUYECKUX TIPABUII U HOPM, COQTAaHCUPOBAHHBIM
PEXUM 3aHATUN U OTIIbIXA, PETYJsipHas PU3NUYECcKasi aKkTUBHOCTB), OEPEKHOrO0,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (hPM3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHUMAHUE [IECHHOCTH MPaBUJI MHAUBUIYATBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE MOCIECTBUN U HEMPUATHUS BPEAHBIX IPUBLIYEK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOro BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;
TOTOBHOCTh K aKTUBHOM JEATEIbHOCTU TEXHOJIOTUYECKON M COIMATBHOM
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIIUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTD;

MHTEPEC K pa3InyHbIM cPepam nmpodecCuoHAIbHON AeSTEIbHOCTH, YMEHHE
COBepIaTh OCO3HAHHBINA BHIOOP OyyIiei mpodeccuu u peasn30BbIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HHU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 1E1eCO00pa3HOe OTHOIIIEHUE K MMPUPOJIE KaK UICTOYHUKY KMU3HU Ha
3emiie, OCHOBE €€ CyILeCTBOBAHUS,

MOBBIIIEHNE YPOBHS SKOJOTUUYECKON KYIbTYPHI: MPUOOPETEHNE OTIBITA
IJIAHUPOBAHUSI IOCTYIKOB U OIIEHKH UX BO3MOKHBIX MOCIEICTBUM AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TI00aJTHFHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh UCTOJB30BATh MPUOOPETAEMBIE TPU U3YUEHUN OMOJIOTUU 3HAHUS U
YMEHUS PU PELICHUH MPOOJIEM, CBSI3aHHBIX C PALIMOHATIBHBIM
MIPUPOJIONOIB30BaHUEM (COOJIIOICHUE TTPABUII MIOBEICHUS B PUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy BUOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JCUCTBHUI, MPUHOCAIIUX Bpe] OKPYKAIOIIEH MPUPOTHON
cpezie, YMEHHE IPOrHO3UPOBATh HEOJIArONPUSTHBIE HKOJIOTUUECKUE TTOCIEACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA U MIPEIOTBPAILATh UX;



HaJIM4YKEe Pa3BUTOIO S3KOJOTUYECKOTO MBIILIEHHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OMbITA JAESITENIBHOCTU IKOJIOTMYECKON HAPaBIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS UMHU B II03HABATEIIbHONW, KOMMYHUKATUBHOU U COLMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN AESITEIBHOCTH HKOJIOT HUECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha AUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;
COBEPIIEHCTBOBAHUE A3BIKOBOM M YUTATENIHCKOM KYJIbTYpPbl KaK CpPe/ICTBA
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMAaHHE CelUPUKA OMOJIOTUH KaK HayKH, OCO3HAHUS €€ PO B
(bopMHUpPOBaHUH PALIMOHATIEHOTO HAYYHOTO MBIILJIEHUS, CO3/IaHUU LET0CTHOTO
Ipe/ICTaBlIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YEJIOBEKA U
oO0II1ecTBa, B MO3HAHUHU MPUPOJAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAUUMOCTH OMOJIOTHH [ COBPEMEHHOM IMBHIIM3AIUU:
oOecrieyeHus HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3IaHIE MEePCIIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIATh PECYPCHBIE TPOOIEMBbI PA3BUTHS
YeJIOBEYECTBA, TOMCKA MyTel BBHIX0/Ia U3 II100aTBHBIX IKOJIOTHUYECKUX MPOOIEM U
oOecrieueHus epexo/ia K yCTONYMBOMY Pa3BUTHIO, PAIIMOHATEHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTH B TOJYUCHUH OMOJIOTMYECKUX 3HAHUH B IESIX MOBBIIICHUS
0011IeH KyJbTYPhI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM YacTH

(G YHKIIMOHAIPHOM TPaMOTHOCTH 00yJaromuxcs, GopMUpyeMou Mpu U3y4eHUN
OMoJIorny;

INOHUMaHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH UCIOJIb30BAaTh MOTydYaeMble 3HAHUS JIJIs1 aHAIHN3a U
O0O0BSICHEHHUS SIBJICHUH OKPYKAIOIIETO MUPA U MPOUCXOISIINX B HEM U3MEHEHUH,
yYMEHHE JieNiaTh 000CHOBAHHBIE 3aKIIFOUCHHSI HA OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEIbHO UCTIOIB30BaTh OMOIOTUYECKUE 3HAHUS AJIs
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LICHHOCTU HAyYHOH JESITENIbHOCTH, TOTOBHOCTh OCYLIECTBIIATh
MIPOEKTHYIO U HCCJIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE;
TOTOBHOCTh M CHOCOOHOCTBH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BAHMUIO,
K aKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUI 1O OMOJIOTMHU B COOTBETCTBUHU C
KU3HEHHBIMU TOTPEOHOCTAMMU.



METAINPEIMETHBIE PE3YJIBTATbHI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO mpeameTa «buomorus»
BKJTIOYAIOT: 3HAYMMBbIE JJIs1 (HOPMUPOBAHUS MUPOBO33PEHUS 00yIaIOIINXCSI
MEXIUCIUTUTMHAPHBIE (MEXKITPEeIMETHBIC) OOIICHAYYIHbIE TIOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOH KapTHUHBI MUpa U CHEIU(UKY METOIO0B ITO3HAHMS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, IBJICHHE, MTPOIIECC,
cucTeMa, Hay4HbIi (aKT, IPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
HCClIeI0OBaHNe, HAOII0IeHIE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE);
YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHS (TO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryisTUBHBIE), oOecrneunBaronie GpopMupoBaHue ¢yHKIUOHATBHON
TPaMOTHOCTH U COIIMAJILHOW KOMITETECHIIMH 00YYarOIIUXCs; CHOCOOHOCTH
00yJaroUINXCs UCTIOb30BaTh OCBOCHHBIE MEXIUCIUTTHHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHNUS U YHUBEPCAIbHBIC yUeOHbBIE ICHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pe3ynbpTaTe n3yueHus: OMOJIOTUN HA YPOBHE CpPEIHEro 00IIero o0pa3oBaHus y
oOyyarorerocst 0ynyT chopMUpOBaHbI TO3HABATEIbHBIE YHUBEPCAIbHBIC YICOHBIC
JCHCTBUS, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS, PETYJISTUBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBUSA, COBMECTHAS JIEATEIbHOCTD.
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbLHbIE YUeOHbIe 1eCTBUS

ba3oBble jornueckue AecTBUA:

CaMOCTOSTEILHO (POPMYIUPOBATH U aKTyaIHM3UPOBATH MPOOIEMY, pacCMaTPUBATh
e€ BCECTOPOHHE;

UCIIOJIb30BaTh MPYU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHHUS, Kilaccuukammu, 0000IIeHNs ), PACKPBIBATH CMBICTT
OMOJOTUYECKUX MOHATHH (BBIACISTh UX XapaKTePHbIE MPU3HAKU, YCTAHABINBATH
CBSI3M C IPYTUMU MTOHATHUSIMU);

OTIPEJICISITH 1NN JAeSTEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX TOCTHKCHHUS,
COOTHOCHTH PE3YyJbTaThI IEATEILHOCTH C MIOCTABICHHBIMHU IIECIISIMH;
MCIOJIb30BaTh OMOJIOTHYECKUE TOHATHS 11T 0OBsICHEHUS (DaKTOB U SBIICHUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, EYKTHUBHBIC, 110 aHAIOTHH ),
BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBIICHUSX,
(dbopMyTHpPOBATH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSTh CXeMHO-MOJICIIBHBIE CPENICTBA JIJISl TPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUI B U3y4aeMbIX OMOJIOTHIECKUX 00BEKTaX, a TAKKE
MPOTUBOPEYHI PA3HOTO POJIA, BBISIBIICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThIBaTh IUJIAH PEIICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOIIIHXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM A€ TEIbHOCTH;

KOOPAUHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSX PEATLHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarejbckue 1eiCTBYS

BJIQJIETh HaBbIKAMU Y4EOHO-UCCIIEA0BATEILCKOM U MPOSKTHOU JIESITEILHOCTH,
HaBBbIKAMU pa3pelieHust IpooseM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJOB PEIICHUS MPAKTUUECKUX 3aJ1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIH30BATh PA3JIMYHBIC BUBI ICSITEIHBHOCTH MO MOJYYSHHIO HOBOT'O 3HAHUSI, €TO
UHTEpIpETaIy, TPEOOPa30BAHUIO U TPUMEHEHHIO B YYEOHBIX CUTYAIIUSIX, B TOM
YHUCJIe IPU CO3JaHUU YUEOHBIX U COIUATIBHBIX MPOEKTOB;

bopMUpPOBATh HAYYHBIM TUIT MBIILICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEBBIMH TTOHATHSIMH U METOJIaAMHU;

CTaBUTH U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTeIbHON
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH IPUYMHHO-CIIC/ICTBEHHBIE CBA3W U aKTyaJIM3UPOBATh 3a/1a9y, BBIJIBUTATh
TUIIOTE3Y €€ peIleHus, HAXOAUTh apTyYMEHTHI JJIs JJOKa3aTeIbCTBA CBOUX
yTBEPKACHUH, 3a/1aBaTh NTapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATH MOJYYCHHBIC B X0JI¢ PEIICHUS 3a]1aui PE3yJIbTaThl, KPUTHYECKU
OIICHUBATh MX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBHUSX;
JaBaTh OLICHKY HOBBIM CHUTYaIlsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
OCYIIECTBIIATH IeJICHAIIPABICHHBIN ITOUCK TIEpEHOCa CPEACTB U CITOCOOOB
nercTBHS B TPOGECCHOHATIBHYIO CPEIY;

YMETh MEPEHOCUTDh 3HAHHUS B TIO3HABATEILHYIO U MPAKTHICCKYIO 00J1aCcTH
KU3ZHEESITEILHOCTH;

yYMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIC UJICU, MPEJIaraTh OPUTMHAIBHBIE MTOJIXOAbI U PEIICHUS,
CTaBUTH MPOOJIEMBI M 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

OPHUECHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HH(POpMAINH (TEKCTE YISOHOTO
OCOOMS, HAYYHO-TTONYJIIPHOM JINTEpaType, OMOIOTHYECKUX CIOBAPSIX
CIIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHATU3UPOBATh
HH(pOpMAIHIO Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHUS, KPUTHICCKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTb;

dbopMyTUpOBaTh 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METO/IbI IPU MOUCKE U 0TOOpE
Oouonorndeckoi nHGpopMaIuy, HEOOXOTUMOM /IS BBITTOJTHEHUS YUeOHBIX 3a]1a4;



MPUOOPETATH OMBIT UCHOIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUI, COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeACcTaBICHUS OMOJIOTUYECKON
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);
MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEICTBA IIPHU paboTe ¢ OMOIOTrHYECKON
uH(popmMalmeil: IpUMEHATh XUMUYECKUE, (PU3NUECKHE U MATEMATUYECKUE 3HAKH U
CUMBOJIBI, (POPMYITbI, A00pEBUATYPY, HOMEHKIIATYPY, UCTIONB30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISTHOCTH;

BJa/I€Th HaBbIKAMU PACIIO3HABAHUS U 3alUTHI HHPOpMaLuU, HHHOPMALIMOHHON
06€30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTUBHBIE YHUBEPCAJIbHBIE YUeOHbIE IeHCTBUSA

OO0wenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCeX cdepax *KU3HU, aKTUBHO y4acTBOBATh B
JMaNiore WM JUCKYCCUH TI0 CYIIECTBY 00CYy»XaaeMoil TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BHICKA3bIBATh CYKJIEHUSI OTHOCUTENIHO BBIMOJHEHUS MpeiaraeMoi
3a/layy, YYUTHIBATh HHTEPECHI U COIIACOBAHHOCTD MO3UIIUN APYTUX YUaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAUEHHE
COLIMAJIbHBIX 3HAKOB, IPEINOCHUTOK BOSHUKHOBEHHUSI KOH(PIMKTHBIX CUTYaIIUMH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CTIOCOOAMH OOIICHHS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaAMEPEHUS APYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIIIEHUE K COOECETHUKY
U B KOppPEKTHOU popme GOpMyTHpPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIh30BAHUEM
SA3BIKOBBIX CPEJICTB.

CoBMecTHAs 1€AATEJIbHOCTD:

IIOHUMATh U UCIOJb30BATh IPEUMYILECTBA KOMAaHHOW U HHINBHyaIbHON
paboThI MPHU pPeIIeHUH OMOJIOTHYECKOM MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJCHCTBHS NPHU peLICHUH yueOHOM 3a/1a4H;
BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX JIEUCTBUMN C YIETOM OOIINX
MHTEPECOB U BO3MOYKHOCTEMN Ka)0ro 4JeHa KOJUIEKTHBA;

IIPUHUMATH LIEJIM COBMECTHOM AESATENBHOCTH, OPTaHU30BbIBATh U KOOPJINHUPOBAThH
JNEUCTBUS MO €€ TOCTUKECHUIO: COCTABIISITh JIaH JICHCTBUM, paCIPEAEIsATh POJIH C
Y4€TOM MHEHUI YYaCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOM padOTHI;
OLICHMBATh KAYECTBO CBOEr0 BKJIAJA U KaXJAO0r0 YYaCTHUKA KOMaH/bl B OOIIMIA
pEe3yJIbTAT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE IPOEKTHI, OLICHUBATh UAEH C MO3ULIMH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;



OCYHCCTBJIATH ITOBUTUBHOC CTPATCTHYCCKOC ITOBEACHUC B PA3JIMYHBIX CUTYAlUAX,
IMPOSABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIHMATUBHBIM.

PeryasiTuBHble YHUBeEpPCAJIbHbIE YUeOHbIE HeiiCTBHUS
Camoopranusanus:

HCIIOIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBISIBJICHUS MPOOJIEM U UX PELICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBbIC YCTAHOBKH B
CBOUX JICUCTBUSIX Y MOCTYIIKaX MO OTHOIIEHUIO K )KUBOU MPUPOJIE, CBOEMY
3I0POBBIO U 3J0POBBI0 OKPYKAIOLINX;

CaMOCTOSITEILHO OCYIIECTBIISITh O3HABATEIIBHYIO JIESITEIbHOCTD, BBISIBIISITH
poOJIeMbl, CTAaBUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a7]aul B 00pa30BaTEIIbHOM
NEATEIbHOCTU U )KU3HEHHBIX CUTYaLIHUSIX;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIHXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOUYTCHH;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuIupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHU;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (HOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOU SPYIUILIUU B PA3HBIX
00JacTsIX 3HaHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B AE€STEIBLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBBIKAMU MO3HABATEIBLHON pedIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JNEUCTBUNA M MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAaHUM,
MCITIOJIb30BaTh MPUEMBI PeIICKCUU JJIS OIEHKH CUTYaIluH, BEIOOpa BEPHOTO
peLICHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PELICHUS [0 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX [IPU aHAJU3€ PE3yJIbTaTOB
NEATENbHOCTH;

IlpunsaTHe ceds U APyrux:

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX MIPU aHAJU3€ Pe3yJIbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOro YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATDBI



[IpeameTHbIe pe3ynbTaThl OCBOCHUS COJEpKaHUsl y4eOHOT0 IpeaMeTa
«buonorus» Ha yriy0Ji€éHHOM YpOBHE OPUEHTUPOBAHBI HAa 0OECIIeueHUe
npopuIbHOro 00yueHus oOyyaromuxcs ouongorur. OHU BKIIIOYAIOT:
cnenuduyeckue st OUOJIOTUU HAyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ICHUCTBUI 1O
OCBOCHUI0, HHTEPIIPETAIIMU U TPEOOPA30BAHUIO 3HAHUM, BUBI IEITEIIBHOCTH 110
MOJTYYEHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peabHBIX )KU3HEHHBIX CUTyalnusaX. [IpeameTHbie pe3yabTaThl NPeICTaBICHBI 1O
rojiaMm U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buomnorus» B 10 kiaacce
JIOJKHBI OTPaXKaTh:

c(hOopMUPOBAHHOCTbh 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX
HayK, B JOPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B IO3ZHAHUHU
3aKOHOB MIPUPOJIBI U PEIICHUU MTPOOJIEM PAIIMOHAIBHOTO MPUPOOTOJIb30BAHMUS, O
BKJIaJI€ POCCUNCKUX U 3apyOCKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIAJICHUE CUCTEMOM OMOJIOTMUECKUX 3HAaHUH, KOTOpasi BKIIFOYAECT:
OCHOBOIIOJIararoue OMOJIOTUUECKUE TEPMUHBI U TIOHATUS (KU3HB, KIIETKA,
OpraHu3M, METa0O0IM3M, TOMEOCTa3, CAaMOPETYJISIIUS, CAMOBOCIIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U PAa3BUTHE), OMOJIOTHYECKHE TEOPUU
(xnetounas Teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacieacTBeHHocTH T. Moprana), yuenust (H./. BaBunosa — o nieHTpax
MHOT000pa3ust ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUM ), 3aKOHBI
(ennHOOOpa3Msi MTOTOMKOB MEPBOTO MOKOJICHUS, PACIIEIIIICHUS, YUCTOTHI FaMeT,
He3aBUCUMOro HacieaoBaHus . MeHaens, rOoMOJI0OruYecKuX psioB B
HacliencTBeHHOM n3MeHunBoctyd H.M. BaBuiiosa), mpuHIUIIBI
(KOMIIEMEHTapHOCTH);

BJIJI€HUE OCHOBHBIMU METOJJaMH HAyYHOT'O TTO3HAHHUSI, UCIIOJIb3YEMBIX B
OMOJOTUYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB (OMUCAaHUE, U3MEPEHNE,
HaO0JI0/ICHNE, SKCTICPUMEHT);

YMEHHUE BBIICNIATH CYIIECTBEHHbIE TPU3HAKH: BUPYCOB, KJIETOK MTPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwii, rpruOOB, PACTCHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB PacCTEHHUM, )KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB KU3HEAESITEIbHOCTH,
MPOTEKAIOIINX B OPraHU3Max PaCTeHUM, ’KUBOTHBIX U YETIOBEKa, OMOJIOTMYECKUX
MPOIIECCOB: 0OMEHa BEMIECTB (METa00IM3M ), IPEBPAIIEHUS YHEPTUU, OPOKEHUS,
aBTOTPOGHOTO U TeTepOTPOGHOTO TUTIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, raMeToreHe3a, SMOprUoreHe3a, NoCTIMOPUOHATIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, UHIMBUAYaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;



YMEHHUE YCTaHABINBATh B3aUMOCBSI3U MEXK/Iy OPraHOMAaMU KIETKU U UX
GyHKIMSAMU, CTPOCHUEM KIIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMU, MEKITY
OpraHaM# ¥ CUCTEMaMH OPTaHOB y PACTEHUH, ’KUBOTHBIX U YEJIOBEKA U UX
GYyHKIUAMU, MKy CUCTEMaMH OPTraHOB U UX (QYHKIUSMU, MEXKIY dTarlaMU
oOMEHa BEIlleCTB, dTalaMU KJIETOYHOT'O IIUKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB,
ATanamu 3MOPUOHAIBHOTO PAa3BUTHS, TECHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOopaMu cpenibl OOUTAHUS;

YMEHUE BBISIBIATh OTIMYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM UUCIIC
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCMOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl IOKAa3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTHYECKUX TPYIIIL;

yMEHHUE peniaTh OMOJIOTHYECKUE 3a]1auH, BBISBIISITH IPUIMHHO-CJICICTBEHHbIE
CBSI3M MEX]y MCCIIeTyeMbIMH OMOJIOTrHYECKUMU MPOILIECCAMHU U SIBJICHUSIMHU, JI€TIaTh
BBIBOJIbI U MIPOTHO3bI HA OCHOBAHWU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIMOIHATH JTa00paTOpHBIE U MPaKTUYECKUE paboThl, COOIIOAATH MpaBUiia
npu paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 00OPYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
dbopMynHpys 1eNb UCCIIeJOBaHUS, aHAIM3UPOBATH MOJTYyYEHHbIE Pe3yIbTaThl U
JenaTh BEIBOBI;

yMEHHE Y4acTBOBATh B yUeOHO-UCCIIeI0BATEILCKON paboTe Mo OMoIoTHH,
HKOJIOTUHU U MEJMIIMHE, POBOIUMOMN Ha 06a3e IMIKOJIbHBIX HAYYHBIX O0IIECTB, U
MyOJIMYHO MPEICTABISATD MOJYYEHHBIE PE3YIbTaThl HA YUCHUUYECKHUX
KOH(EepEeHITUAX;

YMEHHE OLIEHUBATh 3TUYECKHUE ACTIEKThI COBPEMEHHBIX UCCIIEOBAHUM B 001aCTH
OMOJIOTUY U MEIUITUHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OTUIOOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3/]JaHNE TPAHCTEHHBIX OPraHU3MOB);
YMEHHUE OCYIIECTBIISITH OCOZHAHHBIN BHIOOP Oyayie mpodeccnoHalbHON
JESTEHHOCTH B 00J1aCTH OMOJIOTUH, METUITMHBI, OMOTEXHOJIOT UM, BETEpUHAPHH,
CEJIBCKOr0 XO3SICTBA, MUILEBON MPOMBIIUIEHHOCTH, YTIIyOIATh MO3HABATEIbHBIM
WHTEPEC, HAMPABICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Npodeccun u
MIPOJOJKEHNE OMOJIOTMYECKOI0 00pa30BaHMs B OPraHU3aALMIX CPEIHETO
po(hecCHOHATBLHOTO U BhICIIEr0 00pa3oBaHUs.

[IpenmeTHbIE pe3yabTaThl OCBOCHHS yueOHOTO npeameta «buonorus» B 11 kiaacce
JOJIKHBI OTPa’KaTh:

c(hOpMUPOBAHHOCTbH 3HAHUN O MECTE U POJIH OMOJIOTUH B CUCTEME €CTECTBEHHBIX
HayK, B JOpPMUPOBAHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B
MMO3HAHUU 3aKOHOB MPUPOJIbI U PEIICHUU HKOJIOTUUYECKUX MPOOIeM YeI0BEUeCTRa,
a TAK)K€ B PEILIEHUH BOMPOCOB PAIMOHATIBHOTO MPUPOJONOIb30BAHMUS, U B



(opMHUpPOBaHMHU IEHHOCTHOI'O OTHOILLEHHUS K PUPOJIE, OOILECTBY, YETOBEKY, O
BKJIQJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;
YMEHHE BIAIETh CUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOPasi BKIIOYAET
OIpeJeIeHHs] U TOHMMaHHEe CYIIIHOCTH OCHOBOIIOJIATaIOIIKUX OMOJIOTUYECKUX
TEPMHUHOB U MOHATUHN (BUI, SKOCHCTEMa, Onocdepa), OMoJIOrHuecKre TEOpUU
(aBosroronHast Teopust U. JlapBuHa, CHHTETUYECKAS TEOPHUS DBOJIOIMH ), YICHUS
(A.H. CeBepiioBa — 0 myTAX U HanpaslieHUsX sBotonuu, B.W. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeTuueckoro paHoBecus k. Xapau u B. Baiin6epra,
3apojsiiieBoro cxoactea K.M. bapa), npaBuiia (munumyma 1O. JIubuxa,
HKOJIOTMYECKON MUpaMuUIbl SHEPTHUH ), TUNoTe3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHHE BJIaJIeTh OCHOBHBIMH METOJaMHU HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB M 9KOCUCTEM (OMHCAHUE,
U3MepeHue, HabJIloIeHnEe, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U OLICHKU
AHTPONOTEHHBIX U3MEHEHUH B MIPUPOJIE;

YMEHHE BBIJIETSATH CYIIECTBEHHBIC MTPU3HAKHU: BUOB, OMOT€01IEHO30B, SKOCUCTEM U
o6unocdepbl, CTAOUTUZUPYIOIETO, ABHKYIIETO U Pa3phIBAOIIET0 €CTECTBEHHOTO
0T0O0pa, aJNIONaTPUYECKOro U CUMITATPUYECKOT'O BUI000pa30BaHMUSI, BIUSHHUS
JBUKYIIUX CUII SBOJIFOIMY HA T€HO(OH OMYJISIUHU, TPUCTIOCOOIEHHOCTH
OpraHu3MOB K cpejie OOMTaHusl, YepeJOBaHUs HAIIPABICHHM SBOJIOLINH,
KPyroBOpOTa BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yYMEHHE YCTaHABIMBATH B3aUMOCBA3U MEXIY MPOLIeCCaMu dBOJIIOIIHH,
JIBUKYIIMUMU CUJIAMU aHTPOIOTE€HE3a, KOMITIOHEHTAMH Pa3TUYHBIX IKOCUCTEM H
NPUCTIOCOOJICHUSMH K HUIM OPTaHU3MOB;

YMEHHE BBISIBIISITH OTJIUYUTENIbHBIC TPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTD
BUJIOB K cpejie 00uTaHus, aDMOTUYECKUX U OMOTUYECKUX KOMITOHEHTOB
HKOCHCTEM, B3aUMOCBSI3€l OPraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX
W3MEHEHUI B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTHUIO M CUMBOJIMKY JIJIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX I'PYII, B3aUMOCBS3M OPTaHU3MOB U Cpebl 0OUTaHUS, €IUHCTBA
YeJIOBEYECKHUX PAC, HEOOXOAMMOCTH COXPAHEHUsI MHOI000pa3us BUIOB U
HKOCUCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJBI U YEIOBEUECTBA;

YMEHHUE peliaTh OUOIOTUYECKHUE 3a/1a4H, BBISABIISITH IPUUYMHHO-CIIEACTBEHHbBIC
CBSI3U MEXAY HCCIEAYEMBbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBJICHUSMH, JIEIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE U MPAKTUYECKHUE pabOThI, COOMIOATh MpaBUIIa
mpu padbote ¢ yueOHbIM U JIa0OPaTOPHBIM 000PYAOBaHUEM;



YMEHHE BBIIBUTATh TUTIOTE3bI, POBEPSITH MX IKCIIEPUMEHTATLHBIMHU CPEICTBAMH,
dopMynupys 1ENb UCCIIEeTOBAHMSI, aHATH3UPOBATH OJTyUYECHHBIC PE3yIbTaThl U
JIeNaTh BBIBOIBI;

yYMEHHUE Y4acTBOBATh B yU€OHO-HUCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH,
AKOJIOTUH ¥ MEIMIIMHE, POBOIUMOKN Ha 0a3e IIKOJIBHBIX HAYYHBIX O0IIECTB, U
MyOJUYHO MPEACTABIIATH MMOJTYyUYECHHBIC Pe3yJIbTaThl HA YICHUYCCKUX
KOH(epeHUHUsX;

YMEHHE OIICHUBATH TUITOTE3bI M TEOPUU O MPOUCXOXKJICHUH KU3HH, YETIOBEKa U
YeJI0OBEUECKHX pac, 0 MPUUMHAX, MTOCIEACTBUIX U CIOc00ax MpeaoTBpaIleHuUs
r1o00anpHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccruoHaabHON
JESATEIBHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, IPUPOJIOIOIH30BaHUS, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEIIBCKOTO X0351UCTBA, MUIIEBON
IPOMBIIIICHHOCTH, YIITyOJIATh IO3HABATCIIBHBIN HHTEPEC, HAIPABJICHHBIN HA
OCO3HAHHBIN BEIOOP COOTBETCTBYIOINICH Mpodeccun U MpoI0IDKEHUE
OHMOJIOrMYECKOT0 00Pa30BaHUS B OpTraHU3AIUAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIETO 00pa30BaHMS.

CpencrBa, (popMbI 1 METOAbI KOHTPOJIS (TECTUPOBAHUE)

Pe3ynbTaThl MPOMEKYTOUYHOM aTTeCTAIlUH, MPECTaBISIoNe COO0H
PE3yNbTaThl BHYTPUILIKOILHOTO MOHUTOPUHTA MHAUBUAYATbHBIX
00pa3oBaTeIbHBIX JOCTHKEHUN 00YHaIOIINXCSl, OTPAXKAIOT JUHAMUKY
dbopMupOBaHUS UX CITIOCOOHOCTH K PEIICHUIO YU4eOHO- MPAKTUYECKUX B YU4eOHO-
MO3HABATEIBHBIX 33124 ¥ HABBIKOB MPOEKTHOMU JesTeNbHOCTU.  [IpomexyTouHas
aTTecTalMsl OCYIIECTBIISIETCS B XOI€ COBMECTHOM OIICHOYHOM ESITENIbHOCTH
IeJIaroroB U 00YYarOIINXCsl, T. €. SIBJISCTCS BHYTPEHHEH OlleHKOW. Pe3ynbTaTsl
UTOTOBOM aTTECTAllUU BHIITYCKHUKOB (B TOM YHCJI€ TOCYAapCTBEHHOM)
XapaKTEPU3YIOT YPOBEHb JOCTHKEHUS MIPEAMETHBIX U METANIPEIMETHBIX
PE3YNIBTATOB OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON MIPOrpPaMMbl OCHOBHOTO
o01rero 06pa3oBaHusi, HEOOXOIUMBIX JUTsl IPOAOHKEHHS 00pa30BaHUS.
I'ocynapcTBeHHast (MTOroBasi) aTTecTalisl BHITYCKHUKOB OCYIIECTBIIAECTCS
BHEITHHUMH (TI0 OTHOIIIEHHIO K 00pa30BaTeIbHOMY YUPEKJICHUIO) OpraHamu, T. €.
SIBJISICTCS] BHEIITHEW OLICHKOM.

10 kmacc - maBaTh HAy4YHOE OOBSICHEHHE OMOIOTHYECKUM (haKTam, IIpoIieccam,
SIBJICHUSIM, 3aKOHOMEPHOCTSIM, UCIIOJIb3ys OMOIOTHYECKUE TEOPUH (KIETOUHYIO,
ABOTIONMOHHYIO), YdeHHE 0 Onocdepe, 3aKOHBI HACJICICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYMBOCTH; XapaKTepPU30BaTh COBPEMEHHBIE HAMIPABIICHUS B
pa3BUTUU OMOJIOTHH; OMKUCHIBATH UX BO3MOKHOE UCIIOJIb30BaHUE B MPAKTUUYECKOM
NEeATEeNIbHOCTH; CPABHUBATH CIIOCOOBI JEICHUs KIETKU (MUTO3 U MEi103); peraTh



3a/layu Ha noctpoenue Gpparmenta Bropoi nenu JAHK no npepnoxeHHomMy
¢pparmenty nepsoit, uPHK (MPHK) no yuactky JIHK;

11 xkmacc - pemath 3a7ja4M HA ONPEIEICHUE KOJIMYECTBA XPOMOCOM B
COMAaTHYECKHX U MOJIOBBIX KJIETKaX, a TAKXKE B KJIETKaX Mepes HauajaoM JIeJIeHus
(Melo3a Wi MUTO3a) U IO €70 OKOHYAHUU (1711 MHOT'OKJIETOUYHBIX OPTraHU3MOB);
pelaTh reHeTUYECKUE 3a/1a4l Ha MOHOTHOPUTHOE CKPEIIMBAaHUE, COCTABISATh
CXE€Mbl MOHOTMOPUTHOTO CKPEIIMBAHUS, PUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH U
UCIOJIb3Ysl OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY; YCTaHABIMBATH TUII
HACJIEIOBAaHUS U XapaKTep MPOSIBICHUS MPHU3HAKA 10 3aJJaHHOI cXxeMe
POJIOCIIOBHOM, IPUMEHSISI 3aKOHBI HACJIE/ICTBEHHOCTH;, OLIEHUBATh PE3YJIbTaThl
B3aMMOJICHCTBUS YEJIOBEKA U OKPY>KaIOIEH Cpeibl, IPOTHO3UPOBATH BO3MOKHbIE
NOCJIEJICTBUS JEATENBHOCTH YEJIOBEKa JJI CYIIECTBOBAHUS OTJEIBHBIX
OMOJOrNYeCKUX OOBEKTOB U LENBIX MPUPOJHBIX COOOIIECTB.



3. TemaTnueckoe JIAHUPOBAHHE
TemaTrnueckoe mnanuposanue 10 kiaace

Ne HasBanmue pa3geia Koa-o
4yacoB
1. | «buonorus xak HayKa» 1
2. |[«KuBBIE CUCTEMBI M UX H3YUCHHE) 2
3. |«buomorus KieTKm» 2
4. |«XumMudeckas opraHu3alis KICTK 10
5. [«CTtpoeHue u QyHKIUU KIETKN 8
6. [«OOMeH BellecTB U MPEBPAIICHUE YPHEPTUU B KICTKE 9
/. |«HacnencrBenHast nHpoOpMalus U peannsanus e€ B KIETKe» 9
8. [«OKu3HEHHBIN UK KIETKN 6
9. [«CTPOEHUE 1N ®YHKIINU OPT AHU3MOB» 17
10. «<PASMHOXEHUWE 1 PABBUTUE OPI"AHM3MOB» 8
11. |«['eHeTHKa — HAayKa O HACICACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB)Y 2
12. [«3aKOHOMEpPHOCTH HACTEIACTBEHHOCTI 10
13. [«3aKOHOMEPHOCTH U3MEHUHUBOCTIY 6
14. «I'eneTuka 4eI0BEKa 3
15. [«Cenexiusi opraHu3MOBY 4
16. |[«bruoTexHOIOTHS M CHHTETUYECKAsT OMOTIOT U 4
[IpomexyTouyHas aTTecTanus lu
Wroro: 102 u
TemaTrnueckoe nianuponanme 11 kiace
Ne Ha3Banue pa3nena Koa-so
4yacoB
1. |«3apoxneHue u pa3BUTHE IBOJIOIMOHHBIX IPEICTABICHUI B OMOIOTHI 4
2. |«MUKpOdIBOIIONHUS U €€ pe3yIbTaThI» 14
3. |«MakposBomroIus 1 €€ pe3yabTaTh) 6
4. |«IIpoucxoxaeHre U pa3BUTHE KU3HHU HA 3eMJIe) 15
5. |«IIpoucxoxaeHUE YEIOBEKAa — aHTPOIIOTCHES) 10
6. «IKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX OpraHu3MOB 1 3
HaJIOPTaHU3MEHHBIX CHCTEM C OKPY>KaIOIIEeH Cpenoii»
7. |[«OpraHusmsl u cpea OOUTaHUS 9
8. |«Dxoyorus BUIOB U MO 9
9. [«Dkomorusa cooOmecTB. DKOJIOTHUECKUE CUCTEMBDY 12
10. {«buocdepa — riaobaapHas SIKOCHCTEMAY) 6
11. |«YenoBek u OKpy>Karoiasi cpeaa 6
PesepBHOE Bpems 7
[IpomexyTouyHas arrecTanus lua

WNroro; 102 u




