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COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue  HaAyKd M HU3y4yaeMble  HMH  MPOOJIEMBI.
@yHIaMEHTaJbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
[PAKTUYECKOM JEATEIIbHOCTH 4YEJIOBEKA: MEIOULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Peconckuii, [Ix. Yorcon, . Kpuk, /1. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JPYTUMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MIOIYJISIIIUOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OwmochepHsiii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaronime ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cuUcTeM. Meroabl Omonormyeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. lloHaTue o 3aBucuMon u
He3aBUCUMOUN IiepeMeHHOU. IlnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. Ilonsitue BBIOOPKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PE3yJabTaTOB JKcriepumeHTta. [lonsiThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpaMuU



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KHUBOW MaTepum», «YPOBHH OpraHU3alUU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
V3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYI0BaHUE AJI TPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHue pas3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIIA KuBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, auddepeHIranIbHOoe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBI MUKPOCKOID,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUW.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodopes, auddepeHiuaIbHoe IEeHTpUudyrupoBaHue,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIeCTBa KJIETKH, MX OUOoJoTHYecKas pob. Pob
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosornyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBoM Mosiekyinbl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornueckue Gpynkmun 6enkoB. [Ipuotnsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUapOodhoOHbIE cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue Gpyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Monekyiae ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMo(U3NYECKrue UCCICIOBAHMUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyl. Mooeruposarue
CMpPYKmMypbl U QYHKYUi OUOMONEKYN U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinus, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOE»,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKasl TOCYa U 000PYI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccnenoBanue HyKIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoT B OMOIIEHO3aX.

Crpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KJeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTHYecKor MeMOpaHbl. TpaHCHoOpT
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: accuBHbIN (1uddy3us, odaerdéHuas
nuddys3ust), akTUBHBIM (TIEPBUYHBIA M BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MAHOITNTO3, (aronurTo3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTeHUM, rpuOoB.

[Muroruasma. [{uto3onb. Lurtockener. [IBuxkenue nuromniazMbl. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ olbIXu, IJM30COMBI, WX CTpoeHHMEe # (QyHKIUU. B3auMoCBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHYECKUI PETUKYITYM.
CekperopHast ¢yukuus anmnapara [onbku. Moodugukrayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsle,
BTOPHYHBIC M CJIOKHBIC TIACTUIBI (DOTOCHHTE3UPYIONINX dYKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, TEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouanl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. PuGocompr. Ipomesrcymounvle Quramenmol.
MukpodunamMeHTsl. AKmuHogvle Muxkpoguiamenmoi. MBIIICUHBIE  KJICTKH.
Axmunogvle KOMNOHeHmbl HeMblueunblX Kiemok. MukpotpyOouku. KneTodnsrit
nentp. CrpoeHwe U JBWKEHUE IKIYTUKOB U pecHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIlia3Ma, SAPBIIIKA, UX CTPOSCHUE U
bynkuuu. SnepHbiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiil
MPAaucnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne NBUKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeleCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oomMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuuidl KIETOYHOTO
Metabonuzma. DepMeHThl, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBI CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
¢domocunmesa. IlpogyKTUBHOCTH POTOCUHTE3A. BiusiHue pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XEeMOCHUHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclIeHHE, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ouosornyeckoro okucienus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Inepaus memobparnHo2o epaduenma npomonos. Cunmesz ATD:



paboma npomonnou ATD-cunmaszwvl. llpeumymiecTBa a’poOHOro MmyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIuA

[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTUUECKUil oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHHE: CBETOBOMI MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENApaTOB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlaGopaTtopnas pabora «U3ydyeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHUE NPOLIECCOB OPOKEHNUS U IBIXAHUSY.

Tema 7. HacseacrBenHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [IpuHLIMN KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genxka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOkucioT. Ponp pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['mmotesa
onepona (®. Kaxo6, XK. Mano). MonexynsapHvlie Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HexiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a0o05eBanus 4enoBeka, >kuBoTHBIX, pactennii. CITN /], COVID-19,
COLIMAJIbHBIE U MEAMIIMHCKUE TTPOOIEMBI.

buoungpopmamura: unmeepayua u ananuz 6onvuiux maccugos («bigdata»)
CMPYKMYPHBIX Ouo02UuYecKux oannvlx. Hanomexuonocuu 6 ouonocuu u meouyume.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Ko», «Bupych»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannun JHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruunbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Jenenue kietku — MuTo3. CTaAuu MUTO3a U IPOUCXOIAIINE B HUX MPOIIECCHI.
Tunbl Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HadeHuE MUTO3A.

Perynsnust MUTOTHYECKOTO THKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanuszmuol
npoaughepayuu, ougpgpepenyuposku, cmapenus u cudenu xiemok. «l{ugposas
KliemKkay» — ououngopmamuyeckue Mooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpomocom», «Permukanus JJHK.

O06opyoBaHuEe: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MUTO3 B KJIeTKaxX
KOPEIIKa JIyKay.

JlabopaTtopnass  pabdora  «/3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OmHOKJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATSIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotucThl. KosloHnansHbIe OpraHu3MBbI.



B3anMoCBsI3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
IpOBOJSIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHax PaCTCHUM.

TkaHU KMBOTHBIX M Y€JIOBEKAa. [HIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEIIOBEKA.

Opransl. BereratuBHbie M T'eHEpaTUBHbIE OpraHbl pacTeHuUi. Opranbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YesoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX )KMBOTHBIX. HapyKHbII U BHyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBmxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanue opranu3mMoB. llornoiieHne BOIbI, YIIIEKUCIOTO Ta3a U MUHEPATbHBIX
BEIIECTB  pacTeHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosocTHoe
BHYTPUKIIETOUYHOE TNuIeBapeHue. lIuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuit. J{pixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmos. Beizienienue y pactennil. BeineneHnne y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHUs. DunbTpanus, CeKpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHHU3Mbl paOOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUCTEMaMU. Breigenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (PyHKIIMOHHUpPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OaKTepHil M LUCTHI MPOCTEMIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HpPOU3BOIHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMOCTh U perymisains y paCTEHUN.
PocToBble BelecTBa 1 X 3HAYECHUE.

HepBHast cucremMa u pedrekTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIBl. DBOIOLIHUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anMOCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMmoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BplgenurenbHas cUcTeMay, «DHIAOKpUHHAsA cucTeMa», «CTpPOCHHME MBIIIIbIY,
«MAMmynuter»,  «Kumieunonosioctueie», «CxemMa  TUTaHUA  PACTEHUI,

«KpoBEeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHe THIPBDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0XKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUHbIX
OpraHMW3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU



HACEKOMBIX, UTJIOKOXHUX, UBbIE K3EMIUIIPbl KOMHATHBIX pPacTeHUM, repdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmania U 0elKoB Mmoj AecTBreM (hepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yyeHue TKaHel pacTeHUN.

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA: [OYKOBAHHUE,  CHOPYIISALHS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KIeTKH, WM ramersl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpPTaHHU3MOB.

[IpenzaponspiieBoe pa3Butue. ['amerorenes y »kuBOTHbIX. [10JI0BBIE JKETIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIONINX. 3apOABIINICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANbHAS WMHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOTO0 M HENPSIMOTro
pa3BUTHS, UX pacnpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJlUU POCTa KUBOTHBIX U ueioBeka. CTaanu nocTaMOpHOHATIBHOTO PAa3BUTHUS



y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce melosa. ['amerorenes
y pactenuil. Ona0A0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoOB. J[BoitHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauun

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHE», «Tumbl Oecmosoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOU KamycTbD, «JKU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KHW3HEHHBIN IIMKJI COCHBD».

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEnapaTax.

IIpakTuuyeckasi padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. PaGotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B PAa3BUTUM TI'€HETHKHU.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METO/ABl  TCHETHKU:  THOPUIOIOTHYECKUHN,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4ucTOThl raMer.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacJe10BaHus Mpu3HaKoB. [{uTosornyeckre OCHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TEPOraMeTHbIA I10J. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI ajuieau3M. B3anmMoaelcTBHE HEaJUICIbHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TIApa3UT» U «XO3IUH — MHUKPOOHOM». ['€HeTHYeCKHE acleKThl KOHTPOJSI U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSX KJIIETOK U OPTaHU3MOB.

JeMmoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBanue», «HemomHoe noOMUHHUpPOBaHHEY,
«CrerneHHoe HacleloBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJay,
«Kapuotunn denmoBeka», «Kapuotun apozodmisy, «Kapuotunm —mruimy,
«MHO>XECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE IT'€HOBY.

O6opynoBanue: MoAeNb s JEMOHCTpalMud 3aKOHOB €IMHO00pasus
rUOpUIOB TIEPBOrO TOKOJICHUST M pPAcCHICIUVICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJAEb I



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna uw cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuanmoHHass kpuBas (B. Moranncen). CpoiictBa MoaupUKalMOHHON
M3MEHYHUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SaepHsle U
nUTOIUIa3MaTuyeckne myrtauuu. COMaTUYECKHE W TOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpPOIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPONb DNUEHEMUYEeCKUX ¢Hakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u cxeMbl: «Bugel  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a0oieBaHus YyeoBeKay, « Buasl MyTammiiy.

OO6opynoBaHue: XHUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytanuu y 7Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapnotnn 4yenoBeka. MexxayHapoaHas mporpaMmMa HMCCIEAOBaHUsS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TI€HEAIOIMYEeCKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpEICIICHHE T€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacienctBeHHble 3a001€BaHUs YeIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OONe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPEIpacloyiOKEHHOCTHIO.
3Ha4YeHHE MEIMIMHCKON I'€HETUKU B MPEIOTBPAILECHUH U JICUEHUN N€HETUYECKUX
3a0o0yieBaHU uesoBeka. MeauKo-reHeTUYECKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAaHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernyeckne (QakToppl MOBBIIIEHHONM YYBCTBUTEJIBHOCTH YeEJIOBEKa K
$uznyecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaroliei cpenpl. ['eneTnueckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKa K ITaTOJIOTHSAM.

JleMoHCTpauumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yenoBeKkay, «l 'eHeTnueckue 3a001eBaHMsI YETIOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanys u cenekuust. 3apoKIACHHUE CEJEKIMU U JOMECTUKALIMU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJis CENECKIIMOHHOM pabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHAUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKIIUU. HcnwiTanue
OPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C TOMOILIBIO OLEHKU
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOIO pPENAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKITUH.

[Tonyuenune MOJINTUIOUIOB. BnyrpuBugoBas rUOpUIN3aLIns.
brnu3kopoACTBEHHOE — CKpeluMBaHue, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, win aytopuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rereposuca B cenekuuu. Otnanénnas rudbpuausanus. [Ipeomonenne Oecruioaus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKHX POJWYEH JUUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO03AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO0, JUHULL U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCe008AHUT, NepPedo8biX Uoel U
NepCneKmuGHbIX MexHOI02UL.

JleMoHCTpanun

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. J. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl u cxembl: «LIeHTpbI TPOUCXOKIEHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Mertonpl cenexuum», «OtnanéHnas ruopuanzanusy, «MyrtareHes».

JlabopaTtopHasi padora «/I3ydyeHne cOpTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMM PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHHe, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnne. Mukpoouosornueckuii cuHtre3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
TexHosiorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nlaHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO IOJy4eHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUYaroIIMecs B MPUPOie OMOCUHTETHYECKUE MY TH.

Kierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKH
smOpuorene3. lcmonb3oBaHue TarjioWJOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUUU SJEP KIIETOK.



Texnonocuu 0300po8eHus, KyIbMmusUpPOBaHus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpynpoBaHue pekomOonHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKEeHHUSI M TEPCIIEKTUBBI XPOMOCOMHOM M TEHHON MHKEHEPHUH. DKOJIOTUYECKUE
U 3TUYECKHUE NPOOJIeMbl TeHHOW UHXKEHEPHUH.

Menuuuackue 6uorexnosioruu. [locrrenomuas nudposas meaununaa. TTLP-
JMAarHocTrka. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKHM COCTOSIHMSL €ro 370poBbiA. VICHOJIB30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIINHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3auuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOYHOKUCTBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpEACTABJICHHUN B
onosioruu

OBomonmonHas teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /[apBuHa.

JIBrKy1Me CHJIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernyeckod teopuu 3Bomouun (CTI). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  OuWojorug. 3HaYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, W. 1. llImansraysen, x. Xonaenn, . K.
benses.

Tabmus! u cxemsl: «CucteMa xuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOICHUHN Y
pacTeHui u KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapuipyrta myremiectus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTbD», «llopossrl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOIOLMNY», «OCHOBHBIE MOJOXKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a NOMYJALMH KaK »3JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCcTOT ajljlesield B monyasauuax. (@exT ocHOBaTEIs.
Spdexm 6Gymuvinounoco eopaviuka. CHudceHue 2eHemuyecKo20 pasHoO0OPAaA3UsL:
npuuunsl u creocmsus. llposenenue s3¢pgpexma opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHAas ), Onosiorudyeckas (penpoayKTUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3ylbTaT  MHUKPOIBOJIOIHNH.
Bo3HukHOBeHHE MpUCTIOCOOIEHN Y OpraHu3MOB. ApoMop(}O3bl U MANOATATI TAIIUH.
[Tpumeps! TprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3HOTOTHIECKHE,
onoxumuyeckue, TnoBeAcHUYeCKHe. OTHOCHUTENTBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u cTpykTrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMU. M3omsimust — kimodeBor (aktop BumooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: ajuIoNaTpUYECKoe (reorpacduueckoe),
CUMIIATPUYECKOoe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momunouM3aIys,
rubpuan3zanusi). J[muTeapHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Po1b 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
OouropazHooOpasus. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTU K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI €
HEW.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CHJIBI 3BOJIOIUNY, «DKOJIOTHMYECKas W3OJSIHS MOMYyIAUid CeBaHCKON (opermy,
«I"eorpadmueckast U30IAIUS JTUCTBECHHUIIB CHOMPCKOM 1 IMCTBEHHHUIIBI JJAYPCKOW»,
«ITonynsAMOHHBIE BOJTHBI YUCIEHHOCTH XHUIMHUKOB U KEPTBY», «CxeMa AehCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CcyliecTBOBaHUEY, « UHTyCTpUaIbHBIHI
MenaHusm», «OKuBble — uckomaembie»,  «llokpoBHTENbCTBEHHass  OKpacka
KUBOTHBIX», «[Ipegynpexpaatonas oOkpacka KUBOTHBIX», «DU3HOIOTUYECKUE
amantanuny, «lIpucoCcOONEHHOCTh OpPraHu3MOB U €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B npupoje», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe Bu1000pa3oBaHue TPEX BUIOB JIAHIBIIICH,
«9Konoruyeckoe BHUI000pa30BaHUE BUAOB CUHULY, «lloauruionasl pacTeHuin,
«KanycTHO-peieuHblil ruopumy.

O6opynoBanue: repOapyun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3BEpei ¢ MpUMepamMu pa3IMuHbIX TPUCTIOCOOICHUH, Yydelia ITUI] U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUJAOB, OOPA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padora «IIprcrioco0aeHnss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCThY.

JlaGopaTopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOINS U €€ Pe3yJIbTaThl

Metonsl  u3ydeHMsT MakpolsBoJonuu. [laseoHTONOTHMYECKHE  METObI
uzydeHus: oHBomoruu. llepexonupie  ¢GopMbl W (QUIOTEHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: sBojtouuud. CpaBHeHUE QIOpHl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHYeckue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HEe3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METObl U3YUYEHUs IBOTIOLUHU. [ OMOJIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmenvt yHKyuil.
HeoOpatumocTs 3Bommonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIOLIHH.

JdeMoHCTpaIMuK

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, O. I'ekkelns.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepel»,  «Cteromedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpeiid KOHTHHEHTOBY,
«Penmukth», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01IME 3aKOHOMEPHOCTH HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKHM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMOTE3bl NPOUCXOXNKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOKJICHUHU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHE onbiTamMu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenne skM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUM. [InanerapHas
(reonmornueckas) SBOJIOIMUA. XHMHYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pazoBanue noauMmepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XosageilHa, reHeTuyeckas rumoreza [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropus 3emin 1 MeToAbl €€ n3ydeHus. FickoraeMple OpraHnyecKre OCTaTKU.
['eoxpononiorust u e€ Meroabl. OTHOCUTENbHAS W aOCOJIOTHAS T€OXPOHOJIOTHA.
["'eoxpoHonornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavaneHbie 3Tanbl OpraHM4ecKod »HBOJIIOUMU. [losIBIIeHME W 3BOMIOIUA
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOr MepBbIX Ha 3emiie cOOOIIECTB.
CrpomaTonuTthsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl ABOJIOLNMHU BBICIIMX pacTeHuil. OCHOBHbBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE [BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. [lpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMH CYIIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
naneo3oii, Me3030M, kaitHo301. OO11as XapaKTepUCTHUKA KJIIMMaTa U Fe€0JIOTHYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSTHUE HA ra30BbIA COCTaB aTMOCQEPBI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIpuunner n
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [lpuHiumnel kraccudukamm
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCcTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiumannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTambl  HEOPraHWYECKOW  JBONIOLMW»,  «l €OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuUBOM mnpupoab», «CTpoeHue BuUpycay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocian», «Mxw», «llanoporHukmn», «l oroceMeHHbIE
pactenus», «Oprassl UBETKOBBIX PACTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocTeitmmey, «Kumednomonaoctaeiey, «Ilmockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKon spey, «Pa3zsurtue
)KU3HU B IIPOTEPO3OUCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHUE KU3HU B KaHO30MCKON dpey,
«CoBpeMeEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJJIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uy4€eJia IITUL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEeM, TMOJIE3HbIX MCKOMAEMbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB
OpPraHU3MOB.

BupryanbHas n1aboparopHasi padora «MozaenupoBaHue onbiToB Muiiepa—
FOpu no u3ydennto abMOTreHHOr0 CUHTE3a OPraHUYECKUX COSIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTopuasi paGora «/3yueHue M omuMcaHuWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUH. METO/IbI aHTPOTIOJIOTHH.

CraHoBJIEHUE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHus. COBpeMEHHbIC HAYYHBIE TEOPUU.

CX0cTBO 4en0BEKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4ejaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOMOreHe3a: OUOJIOTrHYeCcKre, COIfHaIbHbIC.
CooTHolieHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTauu aHTporioreHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — O0IIUE MPEKU YEJI0BEKOOOPa3HBIX 00€3bsH U
JoJiei. ABCTPaJONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OpYAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenoBek reitenboeprekuii — o0l mpeaok HeaHAepTaaTbCKOTO
YeJI0BEKa W YEJIOBEKA Pa3syMHOTo. UenoBeK HEaHAEPTAIbCKUUA KAaK BUJ JIOAECH
XOJIOJHOTO KiuMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
naJseoreHoOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIM OTOOp B MOMYJISLUSIX
yejoBeka. MyTaimoHHBIN Tiporiecc U nojJuMmopdusM. [lomynsiiiMOHHBIE BOJIHBI,
npeid reHos, murpanusa U «d¢GdEKT ocHOBATEN» B MOMYJAIHUSAX COBPEMEHHOIO
YEJIOBEKA.



UYenoseueckne pacel. I[loHarue o pace. bonblume pacel: eBpomneouaHas
(eBpa3miickasi),  aBCTpajo-HEeTrpoujHas  (dKBaTOpHaibHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnnacTtBO  yenoBewecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucrnoco0seHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEJbl.
Bnusnue reorpadudeckoil cpespl u Aperida reHoB Ha MOPQPOJIOTHIO U (PU3NOJIOTHIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckoi  (OMOJOTHYECKON)
AHTPOMOJIOTUU.  DBOJIOLMOHHAS  QHTPOINOJOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCICIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOIIONUH OUOJIOTHYECKOTO U COLIUAIIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipny, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETOBEKaY.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB dYeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJIEh
yeperna 4eJ0BeKa U yeperna IUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH IITUMIIaH3e,
MOJIEJIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHwe OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne 3KOJIOrHYECKUX aJalTalui YETOBEK.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaou

3aposkaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA 4YeJIOBEKA. OKOJIOTMUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBSI3€U 4YenoBeuecTBa C INpuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTMUYECKOM IPAMOTHOCTH HACEICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl sxoaorun», «MeToasl 3KoIorHH», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHuast padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okosnoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX jAeiicTBusd. Knaccudukanus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTHUYECKUE, OMOTHYECKHE, aHTpOonoreHHbie. Ooiue
3aKOHOMEPHOCTH JIEeNUCTBUS dKojoruueckux (axkropos. [IpaBuino muuumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumyeckuid (axrtop. JleilcTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKABOTHBIX II0 OTHOIICHHMIO K cBeTy. CHUTHaJbHAas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHHii K
NoJAJIep >KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJANOYBEHHAs,  BHYTPUOpPraHU3MeHHas.  DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHusi oprann3moB. [IpucnocoOnennst opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckne putmbl. BHemHne um BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 *KU3HEHHOH (opMe. XKu3HEHHBIC
bopMbl pacTeHMIl: AEpeBbsl, KyCTapHUKH, KYCTAapHUYKH, MHOTOJIETHHE TpPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMON03 U ero (opmel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHTCTRBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomuyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTHMYECKHX B3aMMOJECHCTBUI Il CYLIECTBOBAHMS OPIraHHW3MOB B CpEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpaIuA

Tabmuplt 1 cxeMmbl: «Okonornueckue QaxTopel», «CBETOBOW CIEKTPY,
«IKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIC», «DU3MOJIOrMYECKUE aJanTalnuu
KHUBOTHBIX», «Cpelapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKHUE PUTMBD»,
«Kuznennslie popmbl pacTeHHiD», « Ku3HEHHBIE (POPMBI )KUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOro Jjecay, «llenmu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMbOmno3,
«KommeHncanuzm».

OobopynoBanue: repOapuM pacTeHUM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHUs, repOapuy U KOJJIEKLIUHU TEIUIONO0UBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX pacTEHU, yyyesna NTUL U 3Bepeil, repbapun
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKIMM PpACTEHUA U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUH >KM3HHM, repOapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

Jlabopatopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauus ~ Kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenbl, GU3NUECKHX OaphepoB U
0CcoOeHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIHSL.

DKonoruyeckass CTpykrypa nomyiasuud. OUneHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHaMuka nonyisanuu U e€ perysanusa. buoThdeckui moTEeHIMal IOIYJISALNH.
MopaenupoBaHue IMHaAMUKA NOMyIssUuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
Kpusbie BbpkHMBaHMs. Perymisius 4YMCICHHOCTH MOMYJSALUN: poib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zMepsl skosormdeckomn
Huiy. [loTeHnnanbHas U peaau3oBaHHAs HUIIIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpaluid >KUBOTHBIX. buosormdeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXembl: «JDKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUss TMOBEPXHOCTH 3eMJIM  Pa3InuHbIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «IIpucnocobiieHus ceMsiH pacTEHUHN K PacCEICHUION.

Tema 9. IKos10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3W MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). OyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE OKA3aTENN IKOCUCTEMBL. bruoMacca u mpoAyKIusa. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnmmmakcHnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUCmeMbl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenel, nyCmvlHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bnopa u ¢ayna. CuHaHTpomuzalus Tropojickoil dayHbel. buomornueckoe u
X034 CTBEHHOE 3HAUEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 yHKYUOHUpOsaHuu 3Kocucmem. IlepeHOC SHEPIUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PAZHbLLIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTonoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTEMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO jeca», «DyHKIIMOHATBHBIC
TPYHIBI OPraHU3MOB B dKocucTeMe», «K KpyroBopot BemiecTs B skocucTemey, «Llemnun
nuTaHus (macTOuIHas, JETPUTHAsA)», «IKOJOTMYecKas NupaMuaa Yucem,
«IKonoruyeckas nmupamuyia OUOMACChly), «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O6pazoBanue 6omotay, «IlepBuuHas cykueccus», «BoccTaHoBiIeHHE Jeca ocie
noxkapa», «IKOCHUCTeMa 03epay, «ArporeHo3», «KpyroBopoT BemiecTB M MOTOK
SHEPTruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOdapuu KyJIbTYypHBIX M IUKOPACTYIIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKocUCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapnas oOojiouka 3eMJM, TNE€ CYIIECTBYET WIU
CYILECTBOBAaJIA KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. )Kuboe
BEIEeCTBO Orochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIliecTBOBaHus Onocdepbl. OcobeHHOCTH OMOCchephl Kak
ri100aIbHOM 3KOCcHCTeMBI. J(MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YIIepoa, a30Ta). PUTMUYHOCTH SIBIEHUH B
ouocdepe.



3oHanbHOCTH OHnochepsl. [Tonarue o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE W IIMPOKOJIMCTBEHHBIE JI€CA, CTEIU, CABAaHHBI,
IIyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JleMoHCTpaIMU

[Toptpetsi: B. Y. Bepuanckuii, 3. 3rocc.

Tabmumsr u cxemsl: «l'eocdepsr 3emnmn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMoMbl cyminy, «KinMarnueckue
nosica 3emnn», «TyHapay, «Taliray, «Cmemanasiii jgec», «lIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmndeckuit gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpsizHeHre BO3AYIIHON cpeibl. OXpaHa BO3/1yXa. 3arpsi3HeHUEe BOIHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBL.
Kpacabsie kHuru. Oco0o oxpansemblie Tmpupojanbie Ttepputopun (OOIIT).
Bboranudeckue cajibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHUYSCKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUcCcre008anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U 9dKkocucmem. (OcHOBbI
aKopeabuiumayuyu dKocucmem U Ccnocoo6os 00pvbObLl ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arps3HeHue nouBb», «[lapHukoBbIi 3dhekT», «Oco00 oxpaHseMble IPUPOIHBIE
TeppuTOpUn», «MoOAEIH YIIPaBIIEMOTO MUPaAY.



Oo6opynoBanue: ¢otorpapuu OXpaHsSEeMbIX pPACTEHUM M >KUBOTHBIX KpacHol
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
OOyYarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHUOJIOTHYECKOTrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOIIOTUYECKOU KYJIbTYPHI,
CcnocobHocmu cmasums NEIN U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HWIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U IMPABOIMOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBAXKCHUS, OCEPEKHOr0 OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIONIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEM, yBaXKEHHE 3aKOHA
Y TIPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEIbHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOW UJICHTUYHOCTH, TATPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, roppoctu
3a CBOM Kpal, cBOIO PojvHY, CBOM S3BIK M KYJbTYpPy, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MIPUPOIHOMY HACJIEAUIO U MaMATHUKAM MIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAllMI0 M TNPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHUE YMOLIMOHAIBHOTO BO3JCUCTBUSA )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

MOHMMAaHUE U pean3allis 3[0pOBOro U 6€30MmacHOro o0pas3a )Ku3HU (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTHBHOWM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peain30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOH KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HaHUE TJI00AJBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U MyTell ux
pelIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
W yMEHUS TpU  pEIIeHHH Npo0JieM, CBSI3aHHBIX C  PAIMOHAIBbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B MIPUPOJE,
HaIpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JIEATETbHOCTH 3KOJOTHIECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOAbMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NPEACTABICHUS] 00 OKpYXaloleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
oOecriedeHrss HOBOTO YpPOBHS Pa3BUTHsSI MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB M (DOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, MUCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUCHHMs] HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C TENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATeIbHOCTh HHANBHIYAIEHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEHU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIE
yueOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHUKATUBHBIE, pETYJISITUBHbBIE),
obecneunBaomye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O00YyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  UCHOJb30BaTh
OCBOEHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAIBHOM MIPAKTHUKE.

B pe3ynbpraTe u3yueHuss OMONIOruM Ha YPOBHE CpEIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMHUpPOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIE JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCaJbHblE YydeOHbIE IEHCTBUA,
PEryJISTUBHBIE YHUBEPCAJIbHBIE YUEOHBIEC TEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyaJlM3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIAEIATH UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU NIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbIC, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA JUIsl TPEICTABJICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOUIEHMH B M3y4yaeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
MCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€E HCCIEI0BATEIbLCKHE JeHCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI TPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHWs, €ro WHTEpIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMHUpPOBaTh HAYyYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ pellieHus, HAXOAUTh apTYMEHTHI AJIs JOKa3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK MEPEHOCa CPEACTB U CIOCOOOB
NENCTBUS B MPO(GECCUOHANBHYIO CPENy;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KHU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIE MOIAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMaIMK (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
WHGOPMAITHIO PAa3IMIHBIX BUIOB U (POPM IpEICTaBICHUS, KPUTUYECKH OIEHUBAThH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIMpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHbIE METObI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI yUYeOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  IpEICTaBIICHUS
ouonorunueckoi nHdopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (U3MUecKkue Hu
MaTeMaTUYeCKUe 3HAKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJ€Th  HaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUue YHHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM J€CTBUSIMU:

1) o01ienue:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, NMMOHMMATH
HaAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy U METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

NpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCHCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMIl y4YaCTHUKOB, OOCYXJaTb pe3yJbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0r0 Y4aCTHUKA KOMaHbl B OOIINI
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLECHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTMHAIBHOCTHU, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIAH PEMICHUS TPOOJIEMBI C YUETOM UMEOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelnieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIUPOKOH SPYAULMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJekcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM JJIsi OIEHKH CUTYalliu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTBbl JPYTMX IIPU AaHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE ceOsl U IPYTrUX:
PUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,
NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3e pe3ybTaToB
NEeSATEeTbHOCTH;
MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMINOKH;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJEpXKaHUS Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npobuapHOro  oOydeHuss — oOydaromuxcs — Ouojmormu. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTUHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynapTaThl MPEICTABICHBI IO
roJlaM U3y4eHHUsl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TPoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorny;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUUECKHE TEPMHUHBI W TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHs
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MMOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PAJOB B  HACJIEACTBCHHOM
n3meHunBoctd H. M. BaBuiioBa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIICIIATH CYIIECTBEHHbIE TTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTE€HH, JKUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HEAEITEIHHOCTH,



MPOTEKAIOUUX B OPraHU3Max PacTEHUM, )KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJIAMHU KJIETKH U HUX
GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEHM M WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaM{ OpPTaHOB Yy pACTCHUH, >KHBOTHBIX M YEJIOBEKa U WX
GYHKIASIMH, MEKIYy CHUCTEMaMH OPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHATIBHOTO PA3BUTHS, TEHOTUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
(dbaxkTOopamMu cpebl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIE MPU3HAKN JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHISCKUE 3aa91, BBISBIISITh IPHYNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIIEAYEMBIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHbIE M MpakTUYECKHe padoThl, cOO0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOITYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4acTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0acTv OMOJIOTUHU U MEIUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBIEHHOE N3MEHEHNE TeHOMA B CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CENIbCKOTO XO3A1CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJIATh TO3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
po(eCCHOHATLHOTO U BBICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MHpA, B TMO3HAHMM 3aKOHOB MPHUPOJABl M PEIICHUU HKOJOTUYECKHUX
npo0jeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHATIBLHOTO
IPUPOAOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOT'O OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OWMOJOTMUYECKUX 3HAHUW, KOTOpas BKIIIOYACT
OTpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBosmroniuonHast Teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS SBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoabieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJibl SHEpruu), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMS,
UCITIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTECOILICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aJIJIONMATPUIECKOTO ¥ CUMITATPUIECKOTO BUA000pa30BaHUs,
BIUSHUAA  JBWKYIIMX  CHJ  DBOJIOIMM  Ha  reHOGOHJ  TOMYJISAILUH,
MPUCHIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUSl HAIlpaBICHUMN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXAY IPOLECCAMU SBOJIOLNH,
JMBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX JKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUMTEIbHBIC  TPHU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefle OOUTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€l OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelibl OOMTaHUsI, €IMHCTBA



YEeIIOBEYECKHX pac, HEOOXOJUMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]Ja4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHUH MOJYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TPAKTHUECKHE pPadOThI, COOIIOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HUCCIEIOBaHUS, AaHATU3UPOBATH IOITYYCHHbBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HA  YYECHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpalLeHUs
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHaTbHON
JESITEIbHOCTH B 0071aCTU OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO34HCTBa, MUILEBOM
IPOMBIIIJIEHHOCTH, YIUIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUsI.
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Kpurepun onenuBanus pador (corjiacHo padoueil nporpaMmMsbl) 1o OMOJIOTHH KJaccax

1. JlaGopaTopHble (IpaKkTHYeCKHe) padOThI

1 YYEHMK CaMOCTOATENBHO OIpeneiseT Leiab padoTel, MpU 1
HE00X0AUMOCTH

2 BBINIOJIHSET paboTy B TOJHOM O00BEME ¢ COOMIOACHHEM 1
HEOOXOJMMOW  TIOCJIEIOBATEIFHOCTA  TPOBEICHUS  OIBITOB,
U3MEPEHUI

3 CaMOCTOSITENIbHO W PAlMOHAIBHO BBIOMpPAET M TOTOBUT IS 1

paboTel HeoOxoIMMOe 000pyAOBaHNE

4 MPOBOAUT paboOTy B YCIOBUSX, OOECIEUMBAIOLIMX IOIY4YEHHE 1
Hanboyiee TOYHBIX pe3yibTaToB. I[IpOBOAUT HKCHEPUMEHT C
3aHECEHMEM JIaHHBIX B TAOJIHILY HITH CXEMY.

5 IrpaMOTHO U JIOTUYHO OIIMCBIBACT XOI pa6OTLI, MpaBUIILHO H 2
ITIOJIHO q)OpMy'J]I/IpyCT BBIBOJbI, oTpaxkaromue CYIHOCTb
HU3Yy4aceMOT0O SBJICHUA C YKa3aHUEM KOHKPCTHLBIX PE3YJIbTATOB.




6 TOYHO U aKKypaTHO BBINOJIHSIET BCE 3aMKCH, TAOIUIbI, PUCYHKH, 2
4yepTexH, rpaduku, BHIYUCICHUS
7 JIaeT OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 1
8 MPOSIBJISICT OPraHU3aAlMOHHO-TPYIOBBIE YMEHUS: MOAJIEPKUBACT 1
YUCTOTYy pabouero Mecra, MOPSAOK Ha CTOJNE, 3KOHOMHO
pacxoayeT MaTepuabl
9 co0roiaeT mpaBuiia TEXHUKU O€30MacHOCTH MPHU BBINOJIHEHUU 1
paboThl
OlLeHKa «OTJIHYHO» 116
OreHKa «Xopouio» 9-106
O1ieHKa «y/10BJIETBOPUTEIbLHO» 7-80
OlLieHKa «Hey10BJIeTBOPUTEIbHO» Menee 7 6
OueHuBaHNe YCTHOTO OTBETA 00y4aIOIMXCH.
Bricokuii ypoBenb | IloBbiieHHBIN ypoBeHb | ba3oBblit ypoBeHb [TonmxeHHbIi

- OTMETKA «5»

OTMETKA «4»

OTMETKA «3»

YPOBCHBb OTMETKA

«2»

1) 3HaHwme,
IMOHUMAaHHE
TITyOUHBI YCBOCHHS
oOyuaromumcs
BCETO o0bema
MIPOrPaMMHOTO
Marepuana.

2) YMmenus
BBIJICIIATh TJIaBHBIC
TTOJIOYKEHUS B
H3YYCHHOM
Matepuarie, Ha
OCHOBaHUU (HaKTOB
u IPUMEPOB
0000mare, JaeiaTh
BBIBO/IBI,
YCTaHABIINBATh
MEXIPEIMETHBIC U
BHYTPHUITPEIMETHBI
€ CBSI3H, TBOPUYECKHU
MIPUMECHSIET
MTOJTy9ICHHBIC
3HAHUS B
HE3HAKOMOM
CUTYaIlUH.

1) 3HaHWE  BCETO
U3Yy4EHHOTO
MIPOrPaMMHOTO
Marepuara.

2) YmMmeHue
BBIJICIISATh TJIaBHBIC
MTOJIOKCHHUS B
W3YYeHHOM Marepuale,
Ha OCHOBAaHUHU (PAKTOB U
npuUMepoB  0000IIAaTh,
JIeNaTh BBIBO/IBI,
yCTaHABJIUBATh
BHYTPHIIPEIMETHBIC
CBSI3H, PUMEHSTh
MOJTyYEHHBIC 3HAHUS Ha
NPaKTHKE.

3) He3nauntensHBI
e (HerpyOsnie) ommOKu U
HE0YETHI npu
BOCTIPOM3BEICHUHI
WU3YYCHHOTO MaTepHala,
COOJIOZICHHE OCHOBHBIX
TIPABHIT KYJIbTYPBI
YCTHOM peyu.

1) 3Hanue "
YCBOCHHE
marepuasia Ha
yYpOBHE
MUHUMAaJIbHBIX
TpeboBaHUit
MIPOTrpamMMBl,
3aTpy/iHEHHE TNpHU
CaMOCTOSITETbHOM
BOCIIPOM3BEJICHUN
, HEoO0XOINMOCTh
HE3HA4YMUTEIILHON
MTOMOIIIN YIHUTEJIS.
2) VYmMmeHue
paboTtaTh Ha
ypOBHE
BOCIIPOU3BEICHHS
, 3aTPyTHEHHS TIPU
OTBETax Ha
BUJION3MCHEHHBIE
BOTIPOCHI.

3) Hanuuue
rpyooit  ommoKwy,
HECKOJIbKUX
HerpyObIX npu
BOCTIPOU3BEICHUH

1) 3paHue w
YCBOCHHUE
MmaTepuana Ha
YpOBHE HUXKE
MUHUMAaJIbHBIX
TpeboBaHMI
MIPOTPaMMBEI,
OT/ICTbHBIE
MIPEICTaBICHUS
00 H3YYEeHHOM
MaTepHare.

2)  OrtcyrcTBHE
yMeHu#l paboTarb

Ha YpPOBHE
BOCIIPOM3BEIEHUS
, 3aTpyJHEHUS

IIpM OTBETax Ha
CTaHJapTHbIE
BOIIPOCBI.

3) Hanmnumne
HECKOJIbKUX
rpyObIX OMIMOOK,




3) OtcyrcTBHE HU3Y4YEHHOTO OOJIBIIIOTO  YHCIIA
OLIMO0K U MaTepuaa, HEerpyObIX pu
HEJI04CTOB Ipu HE3HAYUTEIIBHOE BOCIIPOM3BEICHUH
BOCIIPOU3BEICHUU HEeCOBITIOICHYE H3yYEHHOTO
M3yHCHHOTO OCHOBHBIX TIPABHII | vateppana
UL o KYIbTYpEl YCTHOM 3HaqHTeHLI;0e
YCTHBIX  OTBETax peun

yCTpaHEHHE HEeCcOOJTI0ICHHE
OTJIEJIbHBIX OCHOBHBIX TIPABHII
HETOYHOCTEH c

MTOMOLIBIO

JIOTIOTHUTEITLHBIX

BOIIPOCOB yUUTEIS,

colOuoieHne

KYJIbTYPbl  YCTHOMU

peun

3. OueHka caMOCTOATEIbHBIX MUCbMEHHBIX padoT

OTMmeTka «5» CTaBUTCS, €CIIM YYEHHK BBITOJHUI paboTy 6€3 OIMO0K U HEJOUETOB; JOIMYCTHII
He 0oJiee 0IHOTO Hel04YeTa.

OtMmeTka «4» CTaBUTCS, €CIIM YUYEHHUK BBITOJHMII pabOTy MOJIHOCTHIO, HO JJOMYCTHII B HEM:

He OoJiee 0JTHOM HerpyOOl OMMOKU M OJHOTO HEJ0YeTa WIIH He 00JIee IBYX HET0UYCTOB.
Otmerka «3» CTaBUTCS, €CIM YYEHHUK INPaBHJIBHO BBIIOJHWI HE MeHee 2/3 paboTel win
JOMYCTHII: HE 0oJiee IBYX rpyObIX omMOOK; WM He Oosee 0HOM rpy0oil u o1HOW HEerpyOon
OMOKM M OAHOIO HEJO04YeTa; WM He Oosee ABYX-TpeX HerpyObIX OIIMOOK; MM OJHOU
HErpyoOi OmMOKKM W TpeX HEJIO0YETOB; WM MpPU OTCYTCTBHHM OIIMOOK, HO INPH HAIWYHU
YeThIpeX-IATH HEJ0YETOB.

OtmeTKa «2» CTaBUTCSA, €CIIU YUEHUK: TOMYCTUII YUCIIO OIIMOOK U HEJIOUETOB MPEBOCXOIAIIEE
HOpMY, TIPH KOTOPOH MOKET OBbITh BBICTABJIEHA OTMETKA «3%; WM €CIIU MPaBUIIbHO BBIMOIHUI
MeHee MOJIOBUHBI pabOTHI.

[Ipumeyanue:

K rpy0ObIm ommbkam oTHOCSTCS:

1. He3HaHME OMpeAeTeHUH OCHOBHBIX MOHATHI, 3aKOHOB, MPaBUJ, OCHOBHBIX IMOJIOKEHUN
TEOPHH, OOIICTIPUHSATHIX CHMBOJIOB;

HEYMEHHE BbIICIUTh B OTBETE IVIABHOE;

HEYMEHHE MTPUMEHSITh TEOPETUUECKIE 3HAHUS Ha TIPAKTUKE;

HEeBEpHbIe OOBSICHEHUS X0J1a pelleHus yueOHOH 3a/1a4H;

HE3HaHUE NPUEMOB PELIeHUs] YUeOHBIX 3aJ1a4, aHAJIOTMYHbIX PaHee PELIEHHBIM B KJlacce,
OLIMOKH, TTOKa3bIBAIOIINE HENTPABUIIbHOE TOHUMAHNE TEOPETUUECKUX 3HAHUH.

K HerpyObIm ommbkam OTHOCSTCS:

1. HeTouHOCTH (OPMYTUPOBOK, OIpENENeHUH, MOHATHH, 3aKOHOB, TEOPHH, BBI3BAHHBIE
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEENIIEMOr0 MOHATHUS, OIUNOKH, BbI3BAHHbBIE
HECOOJII0JICHUEM YCIIOBUH pelieHus yueOHOH 3a/1a4H;

OLIMOKYU B YCIOBHBIX 0003HAYEHUSX, B CXEMaX, HETOUHOCTH B TaONHIIAX, rpaduKax;
MPOMYCK WJIM HETOUYHOE HAMCaHUE TEOPETUYECKIX HAMMEHOBAHUH;

HepalMOHAIbHBIN BBIOOp X0/a pelieHus: yueOHOH 3a1auu.
5. pedeBble U TPaMMAaTHYECKHUE OLITHOKH.
K mHenoueram otHOCATCA:

1. HepalMOHaJIbHBIE 3allUCH IPH BBIYMCIECHUSAX, HEpalMOHAJIbHbIE NpPUEMBbl BBIYMCICHHIA,

peoOpa30BaHUi U pelIeHU yueOHbIX 3a/ay;

bk w0

Sl el



2. apudmeTnyecKrue HEAOYEThl B BBIYMCICHUSX, €CIM 3TU HEJOYEThl HE Ipy00 HCKaXaroT

peaIbHOCTh  IOJYYEHHOI'O pe3yiapTaTa (Ha BceX IpeaMeTax,

IIPEIO0JIAratoIIuX

apudmeTryecKre BEIYUCICHUS, KPOME MaTeMaTHKH, allreOpbl U TEOMETPUN).

OTJENbHBIC MOIPEITHOCTH B (POPMYTUPOBKE BOIIPOCA UM OTBETA;
HeOpexKHOe BHIMOJHEHHE 3aMKCcel, YepTexen, cxeM, TpaduKoB;
HCIIPABJICHUS, C/IEJIaHHbIE CAMUM YUYEHHUKOM;

OIHMCKH, MIPOITYCKHU OYKB;
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SI3bIKA).

opdorpadudeckie ¥ MyHKTyallMOHHBIE OMIMOKH (Ha BCEX MpPEaMETax, KPOME PYCCKOTro

4. Tecrt (c BLIOOPOM KPATKOI'0 0TBETA U3 HECKOJIbKHUX MPe/IJ0KeHHbIX BAPHAHTOB)

IIxana oueHNBAHUA TECTA

OrMeTKa

Kputepuu onienuBanus

«5»

e yuyeHUK BeInoJaHWI BepHO 90-100% Bceit paboThi;

«4»

YUEHUK BBIIOJIHUI BepHO 75 - 89% Bcelt paboThl;

«3»

y4eHHK BbInosiHu BepHo S50 -74 % Bcelt paboThI;

«2»

YUEHHK BBITIOJIHUI BepHO MeHee 50% Bceii paboThl;

«I»

YUCHHK HE IPUCTYIWII K BBIIIOJIHEHUIO paOOTHI;
YYEHUK HE IPEJ0CTaBUII pabOTy Ha IPOBEPKY YUUTEIIIO.

S. IIpomMe:xyTo4yHasi KOHTPOJIbHAsA padoTa
[ITkana oLleHMBaHUS TPOMEKYTOUHON KOHTPOJIbHONU paboThl

OrMeTKa

Kputepuu oniennBanus

«5»

e yuyeHUK BeInoaHWI BepHO 90-100% Bceit paboThi;

«4»

YUEHUK BBIIOJIHUI BepHO 65 - 89% Bcell paboThl;

«3»

YUEHUK BBIOJIHUI BepHO 34 -64 % Bcell paboThl;

«2»

yaeHHUK BbITTOHII BepHO 0 - 33 % Bceil paboThl;

«I»

YUEHUK HE MPUCTYIIII K BHIIIOJHEHUIO PaOOTHI;
YYEHUK HE IPEJOCTaBUII padOTy Ha MPOBEPKY YUUTEIIO.

6. Kputepuaabnbiii noaxoa. lllkana oneHuBanusi 6MOJOrHYECKUX 3214

OrMeTKa

Kpurepuu onieHuBaHus

«5»

* IPaBUJILHO OOpMIIEHA 33/1a4a;

* B PEILICHUH HET OIIMOOK;

* peleHre COMPOBOXKAAETCS 00bSICHEHUEM;
* 3aIMCaH OTBET.

«4»

* MpaBWIbHO OOpMIICHA 3a/1a4a;

* B PCIICHUH HET ONIHOOK;

* pereHne ohopmiieHO 0e3 0ObICHEHNUS,
* 3aMKcaH OTBET.

«3»

* MpaBWIIHHO O(OpMIICHA 3a1a4a;

* B pCUICHWHM 3aJady JOMYIICHO JBE OIIMOKA HE CYIICCTBEHHBIC
HapyieHrHeM opopMIICHHS 3a1auu;

* perenne ohopmiieHO 0e3 0ObICHEHNUS,

* 3aITUCaH OTBET.

«2»

* TOMYIIEHBI OMUOKH MPU OPOPMIICHUHN 3a/1a4H;
* meroTcst rpyOble OMMOKHM B PELICHUH 3a/1a4;




® OTCYTCTBYET PCIICHUEC 3aJa4u

«1» J YUEHUK HE MPUCTYIHII K BHIIOJHEHUIO Pa0OTHI;
o YUEHUK HE MPEeIOCTaBIII padOTy Ha MPOBEPKY YUUTEIIO.

7. Ilpe3entaunus. lllkana nepeBoga OeHMBAHUSA NPE3CHTALMHU

OtMeTka Kputepun onieHnBanus
«5» e YUYCHHUK 3a BBINOJHEHHOE 3a7aHue Habpanx B cymme oT 21 mo 25
0aJlIoB;
«4» e YYCHHK 3a BBINIOJHEHHOE 3ajaHue HaOpan B cymme ot 16 mo 20
0aJI0B;
«3» e VYYCHHUK 3a BBINOJHEHHOE 3a/JaHre HabOpai B cymme ot 11 go 15
0ajIoB;
«2» ® VUYCHHUK 3a BBHINIOJHEHHOE 3a/aHue HaOpan B cymme oT 1 mo 10
0asI0B;
«1» e YVUYGHUK 3a BBHINOJHEHHOE 3ajaHue Habpail B cymme Tosbko 0
0as10B;
® YUYEHUK HE MPHUCTYIII K BHIOJHEHUIO PaOOTHI;
® VUYEHHUK HE MPEJIOCTaBHII PadOTy Ha MPOBEPKY YUUTEIIO.

Kputepuu npoBepku u olleHUBAHHS NPe3eHTANNU

Kpurepun oueHuBanus 0aJ1JIbI

1. Conepxanue
1.1. CTpykrypa

pa60Ta IMMOJIHOCTBIO 3aBCpIICHA

ITOYTH ITOJITHOCTBHIO CACIIaHBbI HanOoJiee BaXKHBIC KOMIIOHEHTEI pa6OTI>I

HE BCE Ba)KHEUIITNE KOMIIOHEHTHI pa6OTLI 3aBCPHICHBI
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B CTPYKType pabOThl IOMYIIEHBI TPyOble OMIMOKH, OOBIIAs 4YaCTh BAXKHEUIIINX
KOMIIOHEHTOB pa0OTHI HE 3aBepIIeHa

1. Conepxanue
1.2. ITlonumanue

w9

paboTa IeMOHCTPUPYET rI1y00KOe MOHMMAaHKUE OMKMCHIBAEMBIX IPOIIECCOB

[\%)

pa60Ta ACMOHCTPUPYCT NOHUMAHUC OCHOBHBIX MOMCHTOB, XOTS HCKOTOPBIC
JACTAJIM HEC YTOYHATIOTCSA

[

paboTa TEMOHCTPUPYET MUHUMAIIbHOE TOHNMaHUE

pa0oTa He JEeMOHCTPUPYET NOHUMAaHHE COJePKAHUS 0

1. Conepxanue
1.3. MHOrOBapMaHTHOCTh pelieHHs] MPodaeMbl

JAaHbl MHTCPECHBIC TUCKYCCHOHHBIC MAaTCPUAJIbI, TPAMOTHO HCITIOJIB3YCTCA 4
Hay4dHas JICKCHUKaA

HMCIOTCSA HCKOTOPBIC MaT€pUajibl JUCKYCCUOHHOTO XapaKTEpa, Hay4dHas JICKCHUKa 3
HCIOJIB3YCTCS, HO HHOI'/Ida HC KOPPCKTHO.

JAUCKYCCHUOHHBIC MAaTCPUAJIBI €CTh B HAJIMUYUH, HO HC CHOCO6CTBYIOT ITIOHMMaHHIO 2

npoOaeMbl, Hay4dHasi TEPMUHOJIOTHS WIIM UCTIONB3YEeTCS MAJIO MITH MCIIONIb3YETCs
HEKOPPEKTHO

[u—

MHWHUMYM JJUCKYCCHUOHHBIX MaTCPpHUaJIOB, MUHUMYM HAYYHLIX TCPMHWHOB

YUYEHHK Mpeaaraet CoOOCTBEHHYIO HHTEPIIPETALIMIO TN Pa3BUTHE TEMBI O€3 0
Hay4YHOU OCHOBBI (0000IIIEHNS, TPUIIOKEHUS], AHAJIOTHH )




HUTOT0 10 0JIOKY

2. Iu3aiin
2.1. ®on

I[H3ale JIOTMYCH U OUCBUACH, TIOAYCPKHUBACT COACPIKAHUC

JI3aliH Ha BCEX Cllaifiax OJIMHAKOBBIN, HO HE MOJYEPKUBAET COAEPKAHUE

JIM3aiH CIy4ailHbIN, pa3HOTUITHBIN

I[I/I321ﬁH HC JACCH, JIANINCT, OYCHb MCIIACT BOCIIPUATHIO

S (N[

2. lu3aiin
2.2. AHUManusa

HMCIOTCA ITIOCTOSIHHBIC DJICMCHTbBI I[PI3aI>iHa, ,I[PI3aI>iH MOAYCPKHUBACT COACPIKAHUC.

HNMCIOTCA ITOCTOAHHBIC 3JICMCHTHI ﬂHSaﬁHa, l[PI33,I>iH COOTBCTCTBYCT COACPIKAHUIO,
HO MHOraa OTBJICKACT

[

JJICMCHTBI HHBaﬁHa CYIIECTBCHHO MCIIAIOT COACPIKAHNIO, HAKJIIaAbIBasICh HA HCT'O

3. Jluzaiin
2.3. llpudt

BCE TapaMeTpbl MpUudTa XOPONIo Mo 100paHb! (TEKCT XOPOIIIO YUTACTCS)

napaMmeTpsl mpudTa nogoOpansl, MIPUQPT YNTAEM, HO HE HA BCEX craiiiax

[y

napameTpsl mpudTa cydaiHbl, ClICUaTIbHO HE OJ00paHBbI, 1€Tal0T TEKCT
TPYJHOUYUTAEMBIM

UTOrO 1o 0JIOKY

3. I'paduka

XOopomo noz(o6paHa, COOTBECTCTBYCT COACPIKAHUIO, 06oramaeT COACPIKAHUC

rpaguKa COOTBETCTBYET COEPKAHUIO

I‘pa(bI/IKa MaJIO COOTBETCTBYCT COJACPIKAHUIO

rpajuka He COOTBETCTBYET COIEPKAHUIO

S| (N |

HUTOro 1o 0JIOKY

4. I'pamoTHOCTH

HET OLINOOK: HA T'paMMaTHYCCKUX, HU CUHTAKCHYICCKUX

MHHUMAJIEHOE KOJIMYECTBO OIIMOOK

€CTh OIHI/I6KI/I, MCIIAOIINEC BOCIIPUATHUIO

MHOTO OI_HI/I6OK, ACJIA0IUX MaTepruajl TPYAHOUUTACMBIM
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UTOrO 1Mo 0JIOKY

5. Oco6oe MHeHHE (JONOJHHTEIbHbIE 0AJIbI)

Bcero




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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