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COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepkaHre NpoOrpaMMbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buosornyeckue  HaykMu U HU3yd4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTaJIbHbIC, IPUKIAAHBIE M IIOWCKOBBIE HAy4YHBIE HCCIEIOBaHUSA B
OHOJIOTHH.

3HaueHre OHOJoruu B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPAaHE IPUPOLBI.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JOpPYrUMU HaykKammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aILus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOIAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraadanus. [Ionarue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosiornmueckux JaHHbIX. OIlEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.



JdeMoHCcTpaMu

Tabmunpl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buochepa», «Merombl
U3YYECHUS KUBOU IPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuMe pPa3IMYHBIX METOAOB IIPH
U3YUYEHUHU JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeToapl  MOJIEKYNISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopyioBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPODIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTHe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonuMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpykTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
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cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukamuss — OGenkos.
buonoruueckue ¢pyHkunu 6enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapubl, AUCaXapyUibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  maaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun komruiementapHoctu. [lpasuino Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuru AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoovl cenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKul cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJEKYINb, «CTpoeHHuE MOJIEKYI
yrieBoioBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabdora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



Crpoenue npokapuoTHueckoi kineTku. KinertouHnasi cteHka 6akrepuil 1 apxen.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUUYECKOM KJIETKHU.
[Tna3maTtuueckass MemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYEeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruTos3. Jk3o1uTo3. Kietounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Hurormnasma. [{uro3omne. Lutockener. [IBuxenune uuromniaambl. OpraHou bl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHWE M (PyHKIUU. B3auMocBsa3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXHBIE  IJACTUIBI  (DOTOCHHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Obosnouka siapa, XpoMaTUH, KapuoIIa3Ma, SIAPBIIIKHA, UX CTPOCHHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).



JdeMoHCcTpaMu

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KIeTkn», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNEe NPOKAPUOTHIECKON KIETKN.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHasi padora «lccnenoBaHue IuazMonM3a M JIEIJIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX.

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTEIIBHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccuMUWISILIMSL ¥ TUCCUMMIISALIAS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
NUSMeHMbl U NUCMEHMbl PeaKyuoHH020 yeumpa. Ponb XJIOpOIUIacTOB B IpoLECcce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOAKTEPHH, BOJIOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTNICHUE TIIFOKO3HI.

buosiornueckoe OKMUCIEHNE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHApHIA B
nporeccax Ouojgoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTENBHOE
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dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyriecTBa a’poOHOTO IYyTH
oOMeHa BellleCTB nepes aHadpOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. ITpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

OOopynoBaHHE: CBETOBOMI MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaJIUTUYECKOW  aKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTalasbl)».

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ 'eHeTnuecKkui
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. XKako6, XK. MaHno). Moaekynsprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusznerHbvlll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.



Buoungopmamuxa: unmeepayus u anamuz doarvuiux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel U cxembl: «bruocuHTe3 O€nkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IIpakTnueckas padora «Co3znaHnue MOJCIIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisanusa. WMutepdaza u Mutos.
Oco0eHHOCTH TpoIleccoB, MpoTekamlmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  [Ipecunrermyeckuil  (MOCTMUTOTHUYECKUM), CHHTETHYECKUU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) TIEPUO b HHTEP(DA3BI.

Martpuunbiii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanum JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBAaTUBHBIA  CHUHTE3, aAHTUIIAPAIJICIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xmerkm — wmutTo3. Craauy MHTO3a M MPOUCXOMSIIME B HHUX

npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HaueHuUe
MHUTO3A.

Perynsiiuss MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KiieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudbenu xiemox. «l{ugposas
KliemKkay» — ououngopmamuyeckue mooeniu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHwHe
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoTIpenaparbl: «MuTo3 B KJIETKax
KOpelIka JIyKay.

Jlaboparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

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

Tema 9. Crpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



OCcOoOEHHOCTH ~ CTPOEHUS U IKU3ZHENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHManbHbIE OpraHU3MBl.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrtenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
(GYHKIMI 1 pacoNOKEeHUs TKaHEH B OpraHax pacTeHUU.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpOeHHUs, (PyHKUMNA H
pAacIIOOKEHU TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbIl M BHyTpeHHuUil ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Ilorjomenue BOABI, YIJIEKMCIOIO Tra3a H
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX IO03BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IDBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beigenenue y pacteHuil. Beimenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
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CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CTpoeHue U QyHKIHMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKIJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM U XUMUYECKOW 3a1UThl. ODUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazpgpaxuMocTs ©  perymauuMs |y  OpraHu3moB. Pa3zapaxuMocts y
OJTHOKJIECTOYHBIX Opranu3mMoB. Takcucel. Pazgpaxumocts wu  perymsuus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['yMopasibHast perysisiius W 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX W YEJOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOs»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BplienuTenbHas CcHUCTEMa», «OHIOKPUHHAs cHcTeMay, «CTpOEHWE MBILIIBDY,
«Mmmynurer»,  «Kuileuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THUIIPBDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkw», «HepBHas — cucrtema
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npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUU, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUN,
pacieruieHns Kpaxmana U OeNKoB 1o 1eicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPAILUK OMBITOB IO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosoro  pa3MHOXEHHUsS: TMOYKOBAHHWE,  CIOPYJISIHA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craauu
meno3a. [loBenenune xpomocom B Menose. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHoOCOOBI
OTUIOJIOTBOPEHUS: HapYXHOE, BHyTpeHHee. [[apTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). JlpoGmnenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKONMTAIOUINX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojpliia (SMOpPHOHAbHAS WHIYKIIHSA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3yylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPe/Ibl.
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Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButme ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYEHHE NPSMOIO0 M HENPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOJOTBOPEHWE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [Inemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl OGecrmosoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HEnpsAMOE pa3BuTHE», «Pa3BuTMe Manckoro xyka», «Pa3Buthe capaHuny,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckas padora «BbIsIBIECHHME MNPU3HAKOB CXOJCTBA 3apOJIbIIICi
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETUKM Kak Hayku. Paborer I
Mengnens, I'. ne @puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.
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OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl ~ TCHETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpaMu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasmnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

UCCIICIOBAHUI».
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs IPU3HAKoB. L{UTosiornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4ucToThl raMer.

AHanmsupyomniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonornyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMNMpPEAEICHUS Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMmeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CUETIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeauleabHbIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTUyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTrueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpersl: I'. Mennens, T. Mopras.
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Tabnuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHaIM3UpyOIIEe CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka TmoJsay,
«Kapuotun uenoBeka», «Kapuotun apozodpuiby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MojAeNb A JEMOHCTpPAllMd 3aKOHOB  €IMHOO0Opasus
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb I
JIEMOHCTpAllMK CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3oduinay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHUpOBaHUM (PeHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuanmonHas kpubasi (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
Tr€HETUYECKOT0 pa3Ho00pa3us B Mpejesax 0JJHOro BUIA.

MyTanimonHas M3MEHYMBOCTh. BuHIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTauuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBuinoB). BuesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONULEHEMUYECKUX Gaxkmopos 6
HAc1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.
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Tabmuet u  cxeMbl: «Buasl  u3MmeHumBOCTHY», «MoaudukaroHHas
W3MEHUYUBOCTDY, «KomOuHatuBHas U3MEHYHBOCTHY, «Meito3»,
«OmnonoTBopeHuey, «I'eHeTndeckue 3a0o0ieBaHUs YeIoBeKay, « Buabpl MyTarmii.

ObopynoBaHue: *KUBbIE U TepOapHbIC AK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucyHku (potorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHJIAMHA U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKA

Kapuotun dyenoBeka. MexayHapoaHas IporpaMMa HCCIEIOBaHUS T'€HOMa
yenoBeka. MeTonbpl  M3y4eHUs ~ TE€HETHUKH  YeJIOBEKAa: TIEeHEaJlOTMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE OIpEICIIEHUE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBCHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C IOMOIIBIO
[11IP-ananu3a. HaciaeacTBeHHble 3a00JIeBaHUs YellOBeKa. | eHHbIE 1 XPOMOCOMHBIC
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00J1eBaHUI YelloBeKa. MeauKo-reHeTUUeckoe KOHCYJIbTupoBaHUe. CTBOJIOBBIC
KJICTKHU. [[OHSATHE «T€HETHUYECKOro rpy3a». DTHYECKHE ACIEKThl UCCIICIOBAaHUM B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JemoHcTpanuu

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJACHUE CEJICKIIMM W JIOMECTHUKAIIUM.
VYuenne H. W. BaBumoa o IleHTpax mNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOI
)kuBOTHBIX. CopT, 1mopoda, INTaMM. 3aKOH TOMOJIOTMYECKHX PSII0B B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
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npousBoauTeNed Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHHUS W METOJOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenue MOJIUTIIIOUIOB. BuyTtpusugoBas rUOpUIN3aLIUS.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuauHr. l'erepo3suc u ero mnpuuuHbsl. Mcnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHNUS CENEKIIMN PACTEHUM U KUBOTHBIX. «3enénas
pesonoyusy.

CoxpaHeHHE U M3YYEHUE T€HETUYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUU U
UX JUKUX pOAMYENd U1 CO3JAaHUS  HOBBIX COPTOB M THOpUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJNbTYp. M3yuenue, coxpaHenue u  ynpaejieHue
2EHeMUUeCKUMU PecypCaml CelbCKOXO3AUCMBEHHBIX U NPOMBLCIOBLIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX HOpPooO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvlx uoell U nepcneKmueHbiX MmexHoI02UlI.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHHas ruopuanzanusy, «Myrarenes».

JlabopaTopHasi padora «3yyeHrue cCOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJL
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcekypeusi «OCHOBHbIE METOIbl U JIOCTHIKEHHUS! CEJIEKIUMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHUA

OOBeKThI, HUCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE M TKAHEBBIC
KYJbTYPBI, MUKpPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAEenne. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJioruid. [Ipon3BoACTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.
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Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKUE MYTH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuAu3alus W  COMATHYECKUN
smOpuorene3. Vcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. HMcnonv3zosanue MOHOKIOHATbHBIX U NOJUKAOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SAEP KIIETOK.
Texnonocuu  0300poeneHus, KYIbMUGUpOBanuss U MUKPOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TE€HAa U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOrM4eCKHEe U ITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YeJIOBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUsl KOMILJIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUTSL pEeLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHass nHKEHEepUs», «I €HHass HHXXEHEPUSD».

JlabopaTtopHnasi padora «/3yueHne o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KJIACC
Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn
OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.
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JIBrKy1Me cuiibl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaMuA

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHorooOpasue KyJbTypHBIX (GOpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLII.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsaups Kak 3JIEMEHTAapHAas €IWHHLA 3BOJIOLUH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISIUMU KaK D3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIOLMH. MyTaIllMOHHBIN
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
OCHOBartensl. JDgpgexm oOymuiioynoeo 2opaviuika. CHUdCEHUE 2eHemUYecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2eros 6
bonvuux u  Mmarvlx  nonynsayusx.  Mwurpanuu.  M3onsauus  OMyJISIA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ mpucnOcOOJeHUu y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: MOp(]oIoruyeckue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsius — kimodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIocOObI BUJI000pa30BaHMS: aJIoNaTpUYeCcKoe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aus,
rubpuanzaiys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mMbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JlemoHcTpanuu

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

Tabmuupl u cxemsl: «MyTanuoHHass H3MEHYUMBOCTBHY, «llomymnsmuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYyJALUNA CEeBaHCKOM (openmny,
«['eorpapuueckass M307AMUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomyssiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocoONIeHHOCTh OpraHU3MOB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumnounasl pacteHuit», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repbaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] 1
3BEepell C MpUMEpaMH Pa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

MeTtonbl  M3ydeHUS ~MaKpOlIBOMIOIUHU. [lajmeoHTOiIOTrMYECKHEe  METO[IbI
uzydeHus: oHBoimonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.
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buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHIAEMHUKHU U PEIUKTHI.

OMOpHONIOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M TMOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTps 3BodonMH. AJanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodutsr»y,  «CeMmeHHBIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU Ha 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEA[MOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE orbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >ku3H1 U aCTPOOUOIIOTHS.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue moiuMepoB u3 MoHoMmepoB. Koareppartnas rumotesa A. U.
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.
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HUctopus 3emnn U MeroApl €€ wu3ydyeHusd. Mckomaemble OpraHU4YecKue
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHs. ['€0XpOoHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHble 3Tanbel opraHndeckod HBoMOnMU. [logBieHne u 3BOTOLUA
NEPBBIX KIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Talbl 3BOJIIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun xmroyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |
reojornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
oco0enHnoctu. [Ipobiema coxpaneHus 6GMopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpnu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHUsl DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
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pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteitmme», «KumedHononocTHbiey,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XU3HU B NMPOTEPO3OMCKON 3pe», «Pa3BuTue xKu3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTre KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEHM, IOJIE3HBIX MCKOIAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenMpoBaHUE — OIBITOB
Munnepa—tOpu no nu3ydeHuto aOMOreHHOTO CUHTE3a OPraHMYECKUX COCTMHEHUM B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOaOruu. MeToIbl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PenurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHol1ieHHue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMHM AHTPOIOTeHe3a. PaHHHME 4YemoBEKOOOpa3HbIe 00€3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mpenensl  Adpuku. YenoBek reiaensOeprckuii —  0oOmME  MpeNoK
HEAHJEPTAJIBCKOTO YEIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAepPTalbCKUN
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KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka U NajgeoOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yenoBeka. MyTanMoHHbBIH mpouecc W noauMop@usM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PQPexT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  4yenmoBeyeckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0NeHHOCTh YENOBEKa K pa3HbIM YCIOBUSM OKPYXarolIel Cperbl.
Bnusnue reorpaduueckoil cpeapl Hu Apeiida reHoB Ha Mop(doJoruo u
(U3HOJIOTHIO YETIOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIENO0BAaHUSA MPUPOJABI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKeNeT 4YeloBeKa M CKENEeT IIMMIaH3e»,
«PyIuMMEHTBI U aTaBU3MBbD», «J{BHKyILIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
MPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepransupbny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepena 4YeloBeKa M 4eperna IMIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEeJI0BEKA, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.
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Tema 6. Dkojiorusi — Hayka 0 B3aMMOOTHOUICHUSX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeHl cpeaou

3apoxaeHue U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3genst u 3amauun
sKoJ0TUH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.

Metonpl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
OpUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOIIEH CPeIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATBHBIIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpets: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['exkkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlaGopaTopHuast padora «3yuenue METOJ0B HKOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpoIoreHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHM M >KUBOTHBIX IO OTHOIICHHIO K cBeTy. CuUTrHajgbHas poJib CBETa.
doTonEeprUOaU3M.

Temmneparypa kak oskosjormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojaJiep kaHuio BojgHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boje. [IpucrnocobneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MMOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucrnocoOiieHus OpraHu3MOB K
JKU3HU B Pa3HBIX cpeaax.
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buonornueckue putMbl. BHemHune u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. [loHste o Ku3HEHHON (opme.
XKuznennsle POpMBbI pacTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJICHCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opMmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJICUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPIraHHW3MOB B CpeEle
oOutanud. [IpyHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JleMoHCTpauumn

Tabmunpl 1 cxeMmbl: «Okosoruyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», «Te€IIOKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpelbl O00uTaHUSI OpraHu3MoB», «buosorudeckue pUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KusHeHHble  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
MATaHUSA), «XUIIHYEeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KommeHncanmuzm».

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHU, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE paCTEHUs, repOapuy U KOJUIEKLIUH TETIOI0O0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapu MU KOJUICKIIMM pACTEHUW ¢ IKUBOTHBIX, OOJQJAIONINX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXU3HM, Trepbapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopnasi padora «BbIsiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNM OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.
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Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

DKOJIOTUYECKUE XapaKTEePUCTUKHU INAIE1117078 [Homynsius KaK
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuidi. OCHOBHBIE TIOKa3aTeIW MOMYJAILMU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasI CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvuHamuka nonyisiuuu U e€ peryidnus. bHoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBanue qTuHaMHUKU nonyasiiuu. KpuBble pocTa YUCIEHHOCTH MOMYISIUN.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonOrMyeckoil Huie Buaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humum Jx.M. XartumHcoHa. Pa3mepbl 3K0I0rn4eckou
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbBl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosnorndeckue
WHBa3UH YyKEPOJIHBIX BUJIOB.

JemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuipl U cXeMbl: «JKOJOTUYECKUE XaPAKTEPUCTUKU TOMYJISAIIIN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Jxosnorust cood1mecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 9KOcHCcTeEMax. KpyroBopoT BEIIECTB M MTOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIE  TIOKa3aTelIM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKHE MTUPAMUIBI UCel, ONOMACChI 1 SHEPTHH.
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Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBIL. AHTPONOreHHbIE BO3JIEHCTBUS Ha
cykueccuu. Knumakcuoe cooGmiectBo. bropaznoobpasue u moiHoOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoickas
dbropa u ¢ayna. CuHaHTpomM3alus TOpOJACKON ¢ayHbl. buonorumyeckoe u
XO03sIICTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHU3MOB B
skocuctemax. Ponv kackadnoeo 3¢ghgexma u udo8-30uhukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUYMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cybOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCMEUS.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OuOIleHO3a»,  «IDKOocUcTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAIbHbBIC
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOuIHAas, NETPUTHAS)», « IKOJOTHUYECKAsI MUPAMHUAA YUCEID»,
«JKkonoruyeckas nupamuaa OMOMacch», «IKOJIOrMYEcKash MUpPaMUJa SHEPTUM,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KoCHCTeMa 03€pa», «ArpoleHo3», «KpyroBopoT BemIeCTB U MOTOK
SHEpPruM B arpoueHose», «[Ipumepsl ypboskocucTem.

O6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CyXOJIOJIbHBIN UM TONMEHHBIHN JIYT, 03€p0, O0IOTO)».
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IKCKYpcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocepa — obmemmanerapHas o0ojiouka 3eMIIH, T CYIIECTBYET WIIH
CylIecTBOBaJa KM3Hb. PazButue nmpeacraBienuii o 6nochepe B Tpyaax 3. 3iocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. Obxactu 6uocdeps! u e€ coctan. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEpbl Kak
r7106anpHOM 3KOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTta). PUTMHUYHOCTE sSIBIEHUH
B Ouocdepe.

3oHanbHOCTL OMochepnl. I[lonarne o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC U IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIMaIa U
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

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

Tabmuubr 1 cxembl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopojga B HpUPOIESY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmy, «Knumarnueckne
nosica 3emnm», «TyHapay, «Talra», «Cmemanneii nec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YennoBek u okpy:xaoumias cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBsl. OxpaHna
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPaHBI MPHUPOJILL.
Kpacubie knuru. Oco0o oxpansemble mnpuponanbie Tepputopun (OOIIT).
borannueckue cagapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOWYMBOTO PA3BUTHUS UYEIOBEYECTBA W TMPHUPOJIBIL.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emud. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.
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Pa3BuTHEe METOJOB MOHUTOPHUHIa pa3BUTUS OMACHBIX TEXHOT'EHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli U
KOHKYPeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHOBv
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JleMoHCTpanun

Tabmuiet  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mnouBb», «llapHukoBbiit  3ddexkr», «Ocobo
OXpaHseMble IPUPOIHBIE TEPPUTOPUM», «MOJIETN YIPABIIEMOTO MUPAY.
ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI MPOrPaMMbI 1O OUOJIOTUHU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3IHAHUs  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA,;
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OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MATILHBIM MOJIOKEHUEM,

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPOJIbI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHMMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIICHUH;
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MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpPEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBHM IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIICHUH TNpoOJieM, CBSA3aHHBIX C palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);
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AKTUBHOE  HEMNPUITUE JCUCTBUM, NPUHOCAIIMX BpPEI  OKpYKaIOIIEH
MPUPOJIHON Cpejie, YMEHHE IPOTHO3UPOBATh HEOJArompHATHBIE SKOJOTHYECKHE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITa JIeSITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaThCSI UMM B MO3HABATEJIbHON, KOMMYHUKATUBHONW W COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CrnernuUKA OHOJIOTMM KaK HayKH, OCO3HaHHMS e poJu B
GbOpMHUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaIoIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JJIi COBPEMEHHOW ITMBHIIM3AIINH:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusT  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TIPUPOJHBIX PECYypcoB M (OPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOit
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpPa U MPOUCXOAAIMNUX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO HMCIOJIb30BATh OHMOJIOTHYECKHE 3HAHMUSA IS
peteHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYaIIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OHOJIOTHH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIMIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTpa)karollue
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
HCcClieIOBaHUE,  HAOJIOJICHWE,  WU3MEpPEHHE, OKCIEePpUMEHT W JApYrue);
YHUBEpCaJIbHbIC y4eOHBIC JcicTBHS (ITO3HABaTElbHBIC, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus y oOy4aromerocss OyayT cpopMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHbIC ACHCTBHS, KOMMYHHKATUBHBIEC YHUBEPCAIIbHBIC YICOHBIC
JNEWUCTBUS, PETyJIATHBHBIE YHUBEPCAIbHBIC Yy4YeOHBIE JEHCTBHUS, COBMECTHAs
JeSATEIIbHOCTb.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJajnenue YHHUBEpPCATbHBIMH YueOHbIMU NMO3HABATEJIbHBIMU
NeCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IeiiCTBUS:

CaMOCTOATEILHO  (OpMyJIMpOBaTH W aKTyaJIM3UPOBaTh  IMpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHA, O00OIICHHS ), pAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbBIC MPU3HAKH, YCTaHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OMpEeNeNATh IEeIU JCATSALHOCTH, 3aJaBas IMapaMeTphl MW KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MPUPOBI;
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CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJENBHBIE  CpEeACTBA Uil  TPEICTAaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4ETOM aHaM3a WUMEIOIIMXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIBHOTO ¥ KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUIECKUX 3a/]1a4, TPUMEHEHHIO
pa3IMYHBIX METOIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEepIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COIMATBHBIX MPOCKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NeSITEIbBHOCTH U )KU3HEHHBIX CUTYalUIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UPOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITCIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
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BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHpoOpManu, HEOOXOIUMOM IS BBIMOTHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUS Pa3IHUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIaJeTh ~ HAaBBIKAMH  PAClO3HABaHMS W 3alIUTHl  MHOpPMAIUH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYIIIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3aJja4uM, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3ULUHN PYTHMX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIEHMS, TOHMMATh 3HAYCHUE
COLIMAJIPHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYaIlWH,
YMETb CMAT4YaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpEeHUs IPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILLIEHUE K COOECEAHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMeCTHasl 1eSITeJIbHOCTh:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh JACHUCTBUA MO €€ JNOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE MPOEKTHI, OLICHUBAaTh HJEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHUCTBHSIX M MOCTYINKaxX MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHUs Tpo0iemMbl €  Yy4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 HX
CHI)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0Osl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHAJIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBaHbI Ha oOecredyeHue
npopuapHOro  oOyueHust  oOydaronuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTUH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAKKE B
peaNbHBIX XU3HCHHBIX CUTyarnusaX. [IpemMeTHble pe3ynbTaThl MPEACTaBICHBI TIO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHoro mpeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJM OWUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
IPUPOIOTIOIH30BAHUS, O BKJIAJIC POCCHUCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraoIe OWOJIOTHYECKUE TEPMHHBI W TOHATHS (KWU3Hb, KIICTKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
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(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YACTOThl TaMeET,
He3aBUCUMOTO HaciegoBaHusi [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HacJIeACTBEHHON NU3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIIETOK MTPOKAPHOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTEHHUW, KUBOTHBIX, YEJOBEKA, IPOLIECCOB JKU3HEAEITEIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJOBEKa, OMOJIOTMUECKHUX
IIPOLIECCOB: 0OMEHa BEHIeCTB (MeTaboIM3M), NPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3H MEXIY OpPraHOMJAMHU KIETKH U HX
(GYyHKUMSIMH, CTPOEHHEM KJIETOK pPAa3HbIX TKAHEHM M UX (QYHKUHUSIMH, MEXKIY
OpraHaMd M CHCTEMaMU OpraHOB Yy pPAacTeHM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMH, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATanamMH KJIETOYHOIO LIMKJIA U KU3HEHHBIX LUKIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHNOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIIOTUYECKUE 33]Ja4H, BBISBISATH MPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIETyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencrtBamu, GOpMyIHpys Lelb KCCIENOBAaHUSA, AHAIM3UPOBATH IMOJYyYEHHBIE
pe3ynbTaThl U JeNaTh BHIBOJIbI,

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
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nyOJMYHO  TPEACTaBIATH  IOJIYYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSIX;

YMEHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
obmactu  Ouosorud W MEAWIMHBI  (KJIOHMPOBaHHWE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HANPABIECHHOE M3MEHEHHWE I'€HOMAa M CO3[aHWE TPAHCTEHHBIX
OpraHHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccruoHanbHOU
JESITEIBHOCTH B 00JIaCTH OMOJIOTWH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SiCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasaTh MO3HABATEIbHBIN
MHTEpeC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMUECKOro 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONL30BaHUS, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKMX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUcCTeMa, Ouocdepa), OMONOTrMYECKHE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBoitoiuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBuna (Munumyma FO. JIubOuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJAETh  OCHOBHBIMU  METOJlaMM  HAy4YHOrO  IO3HAHWS,
UCIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEI0BAHUSAX HKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOr€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTpPUIECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS ABMOKYLIUX CHJI SBOJIOLUMU HA F€HO(POH] OIS,
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MPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY MPOIECCaMU 3BOJIOIHUU,
JIBIDKYIIAMH CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTHYECKUX U OMOTHYECKHX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKHX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBIABISTH TIPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS IeJb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri1o0aabHBIX M3MEHEHU B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
NeATEeTLHOCTH B 00JIAaCTH OMOJIOTHH, SKOJIOTHUU, TPUPOOTIONH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, IHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBIH WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00Opa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne /it DOIDAMMLL B Konrposbubie Ilpaktuueckne  (uuppoBbie)
potp cero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
bu6mmoreka [IOK
1 b 1
MOTOTIDE KAl Hayka https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbI U UX U3YUYCHHE 2 ﬁgg;?/(r)see%z&%ﬁﬂ 416292
bubmuorexa [JOK
3 b 2 .
HOTOTID THIETIEH 05 https://m.edso0.ru/7f41c292
4 XVMHYECKasi OpraHu3alysl KIETKH 10 1 ﬁggg?/ﬁeezzior{f/? 416292
° Crpoere u it et 8 2 pipedimedsoo uTta1e2e?
6 OOMeH BelecTB U MpEeBpaIICHUE YSHEPTHH B 9 1 bubnuorexa [JOK
KIIeTKe https://m.edsoo0.ru/7f41c292
7 HacnenctBennas uadopmarus u 9 05 bubnmnoreka [JOK
peanuzaius e€ B KJICTKe ' https://m.edsoo0.ru/7f41¢c292
N bu6mmorexa [IOK
8 XK 6 1
VISHEHHBIH T KACTIEH https://m.edsoo.ru/7f41c292
9 Ctpoenue u GyHKINH OpraHU3MOB 17 1.5 ﬁggsj,l'?/?;ee?sgﬁllfﬂ 410292
bu6mmorexa [IOK
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
11 I'enernka — Hayka O HacCJIEICTBEHHOCTHU U 2 05 bubnmnorexa [JOK
W3MEHYUBOCTH OpPTraHU3MOB ' https://m.edsoo0.ru/7f41c292
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bubmuorexa [JOK

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYNBOCTHU 6 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
14 Peneriica uesonexa 3 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1 4 1
5 Cenekiys OpraHu3MoB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1 b 4
6 HOTEXHOJIOTHUS M CHHTETHYECKasi OMOJIOTUs https://m.edso0.ru/7f41c292
17 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1 bu6mmoreka [IOK
SHAHHUH https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3apoxACHUE U PA3BUTHE IBOJIFOIIMOHHBIX 4 bubnnoreka [JOK
Npe/CTaBICHNUN B OHOJIOTHH https://m.edsoo.ru/7f41cc74
Mukpoa3Botous 1 €€ pe3yabTaThl 14 2 brbmiorexa [IOK
https://m.edsoo.ru/7f41cc74
MaxkposBomtonus U €€ pe3yabTaThl 6 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
HpOI/ICXO)K]leHI/IC " Pa3sBUTHUC XKU3HHU Ha 15 15 Bubnuoreka HOK
3emie ' https://m.edsoo.ru/7f41cc74
ITpOKCXOK/IeHHE YeTOBEKA — AHTPOTIOTEHE3 10 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHHUSIX Bu6muorexa [JOK
OpPTaHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5 https://m.edso00.ru/7f41cc74
C OKpYKarolleu cpeaou
Opranusmsl 1 cpeia oOUTaHus 9 1.5 bubanorexa LIOK
https://m.edsoo.ru/7f41cc74
DKOJIOTUS BUJIOB U MOMYJISAIUN 9 0.5 bu6miorexa [OK

https://m.edsoo.ru/7f41cc74
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9 DKOJIOTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05 bubarnorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74

10 buocdepa — rmobanbHas SkocucTeMa 6 bubmuorexa LIOK
https://m.edsoo.ru/7f41cc74

11 UenoBek U OKpyKaromas cpeaa 6 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74

12 [ToBTOpeHue, 06001IEHNE, CHCTEMATH3aALIMs 5 Bu6orexa LIOK
3HAHHH https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 7.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne ypoka  Tema ypoka KoJsmn4yecTBo 4acoB

1 buonorus kak KOMIUIEKCHas HAyKa U Kak 4aCTb COBPEMEHHOI'O 00LIECTBa 1

2 JKuBble cucTeMbl U X CBOMCTBA 1

3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1

4 HcTtopust OTKpBITHS U M3ydeHus KieTku. Knetounas teopus 1
MeTto/1b1 MONIEKYIISIPHOM U KJ1€eTOUHOM Ononoruu. Ilpaktuueckas padora «M3yueHue MeTo10B

5 KJIETOYHOM Onomnoruu (xpomatorpadus, snekrpodopes, auddepennnaibHoe HeHTpUu(yrupoBaHue, 1
ITLIP)»
XHUMHUYECKUHN COCTAB KIETKH

7 MunepanbsHbIe BELIECTBA KIETKH, UX OMOJIOTUYECKas POJib

8 Oprannudeckue BeecTBa KIeTku — Oenku. JlaboparopHas padota «OO0HapykeHHue OEIKOB C 1
MIOMOIIBI0 KAY€CTBEHHBIX PEAKIIAI»

9 CgoiicTBa, Knaccupukanys u GyHKINUU OeNKOB

10 Opranuyeckue BelecTBa KJIETKH — YIJIEBOIbI

11 OpraHuyeckue BelecTBa KIETKU — JIMIHIbI

12 Hyxneunossie kucnotsl. JIHK u PHK. JIaboparopnas pabota «VccienoBanue HyKJI€MHOBBIX KHCIIOT, 1
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPraHU3MOBY»

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue nykineozunrpudocdarst (HTD) 1

14 CeksenupoBanue JIHK. MeToasl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH 1

15 MeTto/1bl CTPYKTYPHOM OHOIOTHH 1

16 Tuns! knetok. [IpokapuoTnueckas KieTka 1

17 Crtpoenue sykapuoTudeckon kieTku. [IpakTudeckas pabota «/3ydeHne CBOMCTB KIETOUHON 1

MeMOpaHbD»
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18 [ToBepxXHOCTHBIN amnmapar KJIeTKU 1

19 OpnHomeMOpaHHbIe OpraHou/b! KieTku. [Ipaktudeckas pabota «/3yueHne BMKEHUS LIUTOIIa3Mbl B 1
PaCTUTENBHBIX KIETKAX»

20 [TosyaBTOHOMHBIE OpraHOM/IbI KJIIETKU: MUTOXOHpUH, Mactuabl. JlJabopaTopHas padora 1
«HccnenoBanue niaasMoinsa U Aenaa3MoiIn3a B paCTUTEIbHBIX KIETKaX»

21 HememOpanHbie OpraHou b KICTKH

22 Ctpoenue u GyHKIUH S1Ipa

93 CpaBHHTENIbHAS XapaKTEPUCTHKA KIETOK 2YKapuoT. JlaboparopHas padota «3yueHnue cTtpoeHus 1
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY
AcCCUMMIIAIMS U AUCCUMMIISLIMS — JIBE CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BellecTB.

24 JlaGopatopHas pabota «/3yueHne KaTaIuTHIECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpe aMHUIIa3hl 1
WM KaTajia3bl)»

o5 depMeHTAaTUBHBIN XapaKTep peakiuil kieTouHoro Mmeradonusma. Jlaboparopnas padora «3yuenue 1
(epMEHTAaTUBHOTO PACILICTIIICHNS IEPOKCH/Ia BOJOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI 1

27 ABTOTpO(HBIN THIT 0OMEHa BEIIECTB 1

28 ®oTocuHTE3 1

29 XemocuHntes. JlaboparopHas padota «CpaBHEHUE TPOILIECCOB (DOTOCHHTE3A U XEMOCHHTE3a» 1

30 AmnaspoOHble opranu3mbl. Bunel 6poskenus. JlaboparopHas padota «CpaBHEHHE MPOLIECCOB 1
OpO’KEHMSI U ABIXaHHS»

31 AspoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUYECKOT0 0OMEHa 1

32 OHeprust MeMOpaHHOT O rpagueHTa NpotoHoB. Cunre3 AT®: padora nporoHHoit AT®-cuHTAa3bI 1

33 Peakninm MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuus — matpuusbslii cuaTe3 PHK 1

35 TpaHCHsIHUA U €€ dTaIbl 1

36 Koauposanue amunokucaot. Ponb pubocom B GnocunTese 6enka 1
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37

Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT

38 MosekynsipHble MEXaHU3MBbI 3KCIIPECCUU T€HOB Y 3yKapuoT
39 Bupycsl — BHeksieToOuHBIE (POPMBI )KU3HU U o0aHuraTHble napasutel. [IpakTnyeckas padora 1
«Co3zianre MoJIeJIi BUPYCa»
40 BupycHslie 3a06051€BaHUS Y€IOBEKA, KUBOTHBIX, PACTCHHH 1
41 HanoTrexHom0rnu B OMOJIOTUH U MEIUIINHE 1
42 Ku3HeHHBIN UK KIETKHA 1
43 Marpuunsriii cuare3 JJTHK 1
44 Xpomocomsl. JlabopaTtopras pabora «/3ydeHre XpoMocoM Ha TOTOBBIX MHUKpOIpEnapaTax» 1
45 JleneHue KJICTKHM — MHTO3 1
16 Tume! kierok. Kapuoknnes u nutokunes. JlaboparopHast padora «Habmoenne MuTo3a B KIIETKaX 1
KOHYMKA KOpEIIKa JIyKa (Ha FOTOBBIX MUKpOIIpenapaTax)»

47 Peryssius »KM3HEHHOTO IUKJIA KJIETOK 1
48 OpranusMm Kak eIMHOE LIETI0e 1
49 Txanu pacrenuii. JlJabopatopHas pabora «/M3yueHue TkaHe pacTeHUN» 1
50 TkaHM )KUBOTHBIX U yesoBeka. JlabopaTopHas pabota «3ydueHue TkaHel >KHBOTHBIX» 1
51 Opraunsl. Cuctemsl opranoB. JlaboparopHast pabota «/3ydeHre opranoB IBETKOBOTO PACTCHUS» 1
52 Ornopa Tena opraHu3MoB 1
53 JIBI>KeHME OpraHu3MOB 1
54 [Intanue opraHn3mMoB 1
55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. [IHIIIeBapuTETbHASI CHCTEMA YeJIOBEKa 1
56 JIpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa 1
58 TpaHcIoOpT BEIIECTB Y OPraHU3MOB 1
59 KpoBeHocHas crcteMa Mmo3BOHOYHBIX )KMBOTHBIX U YETTOBEKA 1
60 Brigenenue y opraHu3mMoB 1
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61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4eoBeKa 1

63 PaznpaxuMOCTh U perynsuus y OpraHu3MoB 1

64 I'ymopanbpHas perymsius u SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEIIOBEKA 1

65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 1

66 [TooBoe pazMHOKEHUE 1

67 Meiio3 1

68 I'amerorenes. O0pa3oBaHKe U pa3BUTHUE MOJIOBEIX KieTOK. JJaboparopras pabota «3ydeHue 1
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpETapaTax»

69 WuauBuayalbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3akia Kka OpraHoB U TKaHEH U3 3apO/IbIILIEBbIX JIUCTKOB

7 Poct u pa3Butue xuBoTHbIX. JlabopaTopHas pabota «BrisBleHNE MPU3HAKOB CXOJICTBA 3apPOIbIIICH 1
MTO3BOHOYHBIX JKHBOTHBIX)

79 PasmHokeHue u pazputue pactenuii. JlJaboparopnas padota «CTpoeHre OpraHoB pPa3MHOKEHUS 1
BBICIIIUX PACTCHHID)

73 Hcropust cTaHOBIICHUS M PA3BUTHS TCHETHKH KaK HAyKH 1

74 OcHOBHBIE TIOHATHS U CUMBOJIBI TeHeTUKH. JIabopaTtopHas padoTa «/{po3oduia kak 00bEKT 1
TeHETUUYECKUX MCCIIETOBAHUI

75 3aKOHOMEPHOCTH HACJEA0BaHUS pu3HakoB. MoHoruOpuaHoe ckpenmBanue. [IpakTudeckas padbora 1
"N3y4yeHue pe3yabpTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HIIbI"

76 [{uTomorndeckue OCHOBBI MOHOTHOPHUIHOTO CKPEIINBAHUS

77 AHanm3upyrolee ckpeluBanue. HemonHoe 1oMUHIpOBaHUE

78 Hurnbpunnoe ckpemmBanue. [Ipaktuyeckas padora «3ydeHue pe3yabTaToB TUTHOPHUTHOTO 1
CKpEITUBaHUS Y APO30(PHITBI»

79 [uTonoruyeckrue OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB
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81 XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH 1
82 I'eneTuka mmomna 1
83 I'eHOTHT Kak [IEIOCTHAS cHUCTEMa 1
84 I'eneTndeckuii KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA 1
85 N3mMeHYnBOCTh pHU3HAKOB. BUIBI H3MEHUMBOCTH 1
86 MonudukarmonHas U3MEHIHBOCTh 1

Bapuanmonnslii pan u BapuanmonHas kpusas. JlabopatopHas pabora «MccienoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAMOHHON N3MeHYHBOCTH. [locTpoeHne BapualinoHHOTo psiaa u
BapUAIMOHHON KPUBOM»

88 I'enoTunnyeckas u3MeH4MBOCThb. KoMOMHAaTHBHAS U3MEHYUBOCTD

MyrtannonHas u3MeHYMBOCTh. [IpakTuueckas padora «MyTanuu y 1po30(uiisl (Ha TOTOBBIX

89
MUKpoOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIIIOHHOTO MpoIiecca. JMUTeHEeTHKA U SITUTeHOMHKA

91 I'enetuka yenoeka. [Ipaktuueckas padora «CocTaBieHre U aHAIN3 POJIOCIIOBHOM

92 MeToapl METUIIMHCKON T€HETUKU

93 3HaueHue MEIUIIMHCKON N'€eHETUKU B IPEJOTBPAIICHUN U JICUEHUH T'€HETHUECKUX 3a00IeBaHUI
yeJioBeKa

94 OcHoBHBIE IOHATHS cenekimu. JlaboparopHas pabota «M3ydeHne copToB KyIbTYPHBIX PaCTCHUN U
IIOPOJT JOMAITHUX KUBOTHBIX)

95 Mertoab! cenekIMoHHOM paboTsl. JlJabopaTopHas pabora «3yueHrne MeToJ0B CeIeKIIUU PaCTEHUI

96 JlocTrxkeHus ceneKunn pacTeHui 1 )kuBOTHBIX. [IpakTudeckas pabora «[IpuBrBKa pacTeHH»

97 CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHNE TE€HETHUECKUX PECYPCOB

08 buoTtexHonorus kak Hayka u oTpacib mpousBoJcTBa. [Ipaktudeckas padora «M3yuenue oObEKTOB
OMOTEXHOJIOTHI

99 OCHOBHBIE HaNpaBJIEHUs] CHHTETUYECKON OUOIOTHH

100 XpoMOCOMHas 1 TeHHAsI MH)KEHEPHUS




101 Memunmackue OMOTEXHOJIOT I 1
102 [ToBTOpeHme, 0000IICHUE, CUCTEMATH3alIHsl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Ne ypoka Tema ypoka KoJsmn4yecTBo 4acoB
1 OpomonnonHas teopus Y. Jlapsuna 1
2 JIBroKy1ye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHy 1
3 bopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD 1
4 ®opMHUpOBaHUE CHHTETUYECKOW TEOPUH IBOIIOLIUU 1
5 OTansl 3BONIONMOHHOTO MPOIECCa: MUKPOIBOIIOIHS U MAKPOIBOIFOIIHS 1
6 [Tomymsius — sneMeHTapHasi €IMHULIA IBOJTOLUN 1
7 3akoH renernyeckoro paBHoBecus k. Xapnau, B. Baitn6epra. Jlabopatopnas pabora «BrisiBinenue 1

M3MEHYMBOCTH y 0CO0€H OJTHOTO BUIa»
DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN 1
Dddext ocnoBarens. I exkT OyTHUIOUHOTO TOPIBIIIKA 1
10 Murpanuu. M3onsauuu nonynsuuii: reorpadudeckas, Onosornyeckas 1
11 EcrecTBeHHBII 0TOOp — HaNpaBAAIONIMNA (HAKTOP IBOIIOLUN 1
12 I[TosoBoi 0TOOP 1
13 [TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKpOIBoJtouK. JIaboparopHas paboTa 1
«M3ydyenue apoMop(030B U UAMOANANTALNN Y PACTEHUN U )KUBOTHBIX)
[Tpumepb! IPUCTIOCOOICHHH Y OPTaHU3MOB: MOP(OIOTHYECKHEe, (PU3NOTOTHUECKHUE,
14 onoxumuueckue, noseneHdyeckue. Jlaboparopuas padora «IIpucrnocoOnaeHnst OpraHu3MoB U X 1
OTHOCHUTEJIbHAS 11€JIECO00Pa3ZHOCTh)
15 Bun, ero kputepun u crpykrypa. JlaboparopHast pabora «CpaBHEHHE BHIOB 110 MOP(OTOTHUIECKOMY 1
KPUTEPHIO»
16 Crpykrypa BUIa 1
17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOITIOINN 1
18 CBs13b MUKPO3BOJIIOLIMH U 3TMHUIEMUOIOTUN 1
19 MakponsBomrornus. [TaneoHToI0rHYeCKHe METOIBI H3YUEHUS SBOJIOIIMHI 1




20 buoreorpaduyeckue MeTObI U3YUCHUS IBOJIIOIHH 1
21 DOMOPHOJIOTMYECKUE U CPABHUTEIHHO-MOP(HOJIOTHIECKUE METOIBI U3YUCHUS IBOJIFOIIUN 1
22 MornexymsipHO-TeHeTHYECKIEe, ONOXMMHUYECKHE U MAaTEMAaTUYECKHE METOAbI U3yUCHHS SBOJIOIUH 1
23 OO01mre 3aKOHOMEPHOCTH BOJTIOIIHH 1
24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIIUH 1
25 HayuHble runoressl IpoMCX0KI€HUS )KU3HU Ha 3emiie 1
26 JloHayuHbIe PEACTABICHUS O 3aPOXKICHUH KU3HU 1
27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLINN 1
28 ['unoTtessl 3apOXKACHUS KU3HHA 1
29 Ncropus 3emmu u Mmetobl e€ n3ydenus. Jlaboparopras padota «3ydenne u onvcanue 1
HCKOITAEMBIX OCTATKOB JIPEBHUX OPTaHHU3MOB)»
30 HadanbHbIe 3Tarbl OpraHuYeCKON IBOJTOIIH
31 DBOIIOLUS YKApUOT
39 OCHOBHBIE 3TaIlbl BOIIOIUHN pacTUTENBbHOTO Mupa. [IpakTuueckas padora «3yuenue 1
0CcOOEHHOCTEH CTPOCHHS PACTECHUI PA3HBIX OTIEIIOBY
33 OCHOBHBIE 3Talbl HBOJIIOLUN KUBOTHOTO MUpPA 1
34 DBouonus )KUBOTHEIX. [IpakTrueckas padota «M3y4eHne 0cOOEHHOCTEH CTPOCHHUS TIO3BOHOYHBIX 1
KUBOTHBIX)
35 Pa3BuTHe *u3HM Ha 3eMiie 110 3paM U NIepruoJam 1
36 MaccoBbie BBIMUPaHUST — SKOJIOTHIECKHE KPU3UCHI MPOILIOTO 1
37 CoBpeMeHHBII 9KOJIIOTHYECKUN KPU3HC, €r0 0COOEHHOCTH 1
38 CoBpeMeHHas CHCTEMa OPraHUIEeCKOTro MPOILIOTO 1
39 OcHOBHBIE CHCTEeMaTHYECKUE TPYIIBI OPraHU3MOB 1
40 AHTpPOIIONIOTrHUsI — HayKa O 4eJIOBEKE 1
41 PasButne npeacraBieHuit 0 MPOUCXOKIACHUHN YEIIOBEKA 1
42 MecTo yenoBeka B CUCTEME OpraHudeckoro Mupa. JlaboparopHas padora «M3ydenue ocoOeHHOCTEH 1
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CTPOCHUS CKECJICTA YCJIOBCKA, CBA3AHHBIX C IPAMOXOKIACHUCM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHoeHrne OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOTIOT€HE3e 1
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka 1 najaeoreHOMUKa 1
47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa 1
48 Yenoeueckue pacel. [Ipaktuueckas padora «3yueHne s5K0I0rn4ecKux ajanTtanuil yeaoBeka» 1
49 MexaucuuIiamHapHble METOIbI aHTPOIIOJIOTUU 1
50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
51 Metonsr skonorun. JlaboparopHast pabora «M3ydeHrne METOJ0B SKOJIOTHIESCKIX UCCIICIOBAHMIN 1
52 3HaueHne SKOIOTHUYECKUX 3HAHUH JJI YeJIOBEKa 1
53 Okonorndyeckue GaKTopsl 1
54 Abuotnueckue (akropsl. CBeT kKak 3kojoruueckuil paxrop. JlaboparopHas padora «BolsiBieHne 1
MPUCIIOCOOTIEHUH OPTaHU3MOB K BIUSTHUIO CBETa
55 AbuoTtnueckue (axropsl. Temneparypa kak 3xojoruueckuit paxrop. Jlaboparopnas padora 1
«BpIsBIIEHNE TPUCTIOCOOIEHUH OPraHU3MOB K BIMSHUIO TEMIIEPATYPBI»
56 AlGuoTtndeckue axkTopbl. BiaxkHoCTh Kak 3konorudeckuit pakrop. JlaboparopHas padora 1
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OuTaHUs OPraHU3MOB 1
58 Bronornveckue puTMBbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 bruotnueckue hakTopsr 1
61 3HayeHne OMOTUYECKUX B3aUMOJICHCTBUH JIJIs CYILIECTBOBAHHS OPTraHU3MOB B cpejie OOUTaHUs 1
62 DKOJIOTHYECKHE XapaKTEPUCTUKH MOMYJIALUN 1
63 OCHOBHBIE TIOKA3aTeH MOMYJISIIH: YUCIEHHOCTD, TUIOTHOCTD, BO3PACTHAS M TTOJIOBAs CTPYKTypa 1
64 OcCHOBHBIE TIOKA3aTeNIN NOMYJISAILNH: POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUH 1
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65

DKoJjorudeckasi CTpyKTypa nonyJssuuu

66 JluHaMyKa TOIMYJISIITUU U €€ PeryJIsius

67 Kpussie pocta uncinenHocTd nonyisinui. KpruBble BEDKUBaHUS

68 Dkonorunyeckas Huma Buja. Jlaboparopuas padora «lIpucrnocobiaenns ceMsiH pacTeHUH K 1

pacceneHuio»
69 Bu kak cucrema nmomyssimuin 1
70 3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIUNA KUBOTHBIX 1
71 Co00111€CTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTema Kak OTKpbITasi cucTeMa 1
73 KpyroBoport BeliecTB 1 MOTOK SHEPTUU B IKOCUCTEME 1
74 OcHOBHBbIE IOKA3aTENIN IKOCUCTEMBI 1
75 DKOJIOTUYECKUE MUPAMUIBI 1
76 N3meHeHus coo0IIecTB — CYKIIECCHH 1
77 [TpupoHbIe 5KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMbI MOpEil U OKEaHOB 1
78 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, ITYCThIHb 1
79 AHTPOIOTr€HHbIE SKOCUCTEMBI 1
80 VYpb6oskocucremsl. [IpakTrueckas pabota «/3yueHue u onucanue ypoo3KOCHCTEMBbI» 1
81 3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOAECHCTBUI OpraHM3MOB B 3KOCHCTEMAX 1
82 MexaHu3Mbl BO3IEHCTBYS 3arpsi3HEHNI pa3HbIX TUIIOB HAa CyOOPraHM3MEHHOM, OPIraHU3MEHHOM, 1
MOMYJISIUOHHOM U 9KOCUCTEMHOM YPOBHSX

83 buocdepa — obmieruranerapaast 000109Ka 3eMITH 1
84 Yuenue B. W. Bepuaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1
86 KpyroBopoTsI BeniecTs 1 OMOre0OXUMHUECKUE LIUKIIBI 1
87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITU 1
88 YcroitunBocTh 6Hocheps 1
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89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI 1
90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1
91 AHTpPOIIOr€HHOE BO3/IEHICTBUE HA PACTUTEIbHBIN U )KUBOTHBIM MUP 1
92 Oxpana npupozab 1
93 OCHOBHBIE TIPUHIIMITBI YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI 1
94 PanmonansHOE MPUPOAONIOIHE30BAHNE U COXPaHEHUE OMOIOTUYECKOTO pa3HOoOpa3us 3eMiun 1
95 Oo6o0meHne 1o TeMe «MUKPOIBOIIONUS U €€ Pe3yIbTaThly, «MaKpO3IBOIIONHUS U €€ Pe3YJIbTaThD» 1
9 O6o06menue no Teme «IIponcxoxeHre U pa3BUTHE KU3HU HA 3eMiiey, «[IporcxoxaeHue yenoBeka 1
— aHTPOIIOTCHE3»

97 O06o0mIeHrE TI0 TeMe «DKOJIOTHSI — HayKa O B3aMMOOTHOILICHHUSIX OPTaHHU3MOBY
98 O6o06menne o Teme «OpraHu3MBbl U cpesia OOMTaHUMY, «DKOJOTHS BUOB U TOIMYJISIIHIDY
99 O6061menue o Teme «bruochepa — rmodanbHast SIKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

10 KJIACC

1. buonorus. 10 xmacc. YueOHuk. YriayOseHHbIH ypoBeHb / [Namontok 3.1,
Kamenckumii A.A., PybmoB A.M., Ilaceunnk B.B., IlIseros I'.'., AGossH JL.A.,
M.: [Ipocsewienue.

2. buonorus. buonornyeckue CUCTEMBI M MPOIECCHL. : y4eOHOE TocoOue st
001Ie00pa3oBaTeIbHBIX OpraHu3anuil (yriayonennoe ooydyenne). B 2 4. Y. 1./
A.B. Tepemos, P.A. IlerpocoBa. — M. : Muemo3uHna, 2018.

11 KJIACC

1. Buonorus. 11 knace. YueOHuk. YrinyOneHHsiid ypoBenb / Kamenckuii A.A.,
[Taceunuk B.B., A6oBsin JI.A., T'anontok 3.I"., [lIeroB I'.I"., Py6mor A.M., M.:
[Ipocsenienue.

2. buonorusi. buonornueckue CUCTEMbl U MPOIECCHL. : YuyeOHOE mocodue s
0011e00pa3oBaTeIbHBIX OpraHu3anuii (yriyoiennoe odydenune). B 2 4. Y. 2./
A.B. Tepemos, P.A. IlerpocoBa. — M. : Muemo3uHna, 2018.

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. barye A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorus. bonbiioit
CIPAaBOYHMK JJIS IIKOJIBHUKOB M MOCTYIAOIIUX B. By3bl. - M.: [Ipoda.

2. bonrosa 1. B. Coopuuk 3agau mo OOmmiei OMOJIOTHN JIJIs TIOCTYIAONIINX B
By3bl. - M.: «Onukc 21 Bex» «Mup u oOpazoBaHue».

3. KosnmoBa T. A., Kyumenko B.C. buonorus B tabmumax 6 - 11 kmacchl.
CnpaBouHoe nocodue. - M.: [Ipoda.

4. IlumenoB A.B., I[IlumenoBa U.H. buonorus. [unaktudeckne marepuansl K
pazaeny «O6mas 6uonorus». - M.: «M3natensctBo HIIDHAC.

5. Pebpona JI. B., [IpoxopoBa E.B. AxtuBHbIE QOpMBI U METOABI O0yUYEHUS
ouonoruu. - M.: IIpocBenienue.

6. ®pocun B. H., CuBornazos B. 1. 'oToBUMCS K €AMHOMY TOCYJapCTBEHHOMY
sk3ameny. OOmas 6uosnorus. - M.: Jlpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. buonoruss 10 xmacc, ®I'AOY MIIO «Axkagemus MuHNpOCBEIICHUS
Poccuny»
2. buonorus 10 xmacc, ®I'AOY MIIO «Akaaemus MuHOpOCBENICHUS
Poccun»
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3. DnekTpoHHBI o0pa3zoBarenbHbI pecypc «S cmam EI'D. Cpennee obGriee
oOpa3oBaHue. YUeOHBIA MOIyNIb MO PELIICHUIO TPYAHBIX 3aJaHUN IO
yuebHOoMy mpenmetry «buomorms». 10-11 xmacce», AO UM3marenbcTBO
«[Ipocsemenue». https://lecta.ru/ucheniku

4. DnexTpoHHbIN 0Opa3oBaTelbHbIN pecype «[lomamnue 3ananusa. Cpeanee
obmee obOpasoBanue. buomorms», 10-11 kmacc, AO H3maTenbcTBO
«[Ipocemenuey. https://lecta.ru/ucheniku

5. Tpenaxep «Ob6mako 3HaHui». buomorusa. 10 kmacc, OOO «DPuznKoH
JIa6». https://oblakoz.ru/conspects?subject=9&qgrade=10

6. Tpenaxep «OO6nako 3Hanwit». buonorus. 11 kmacc, OO0 «Du3znuKoH
JIa6». https://oblakoz.ru/conspects?subject=9&qgrade=11

7. https://m.edsoo.ru/

8. https://resh.edu.ru/
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