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COILEPKAHHUE YYEBHOI'O NIPEIMETA «bHOJOI'US1»
10 KJTACC

ConepxaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyapcrTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Onoyorusi — KOMIUIEKCHas: Hayka. Kpatkas uctopus pa3BUTHS
Owonornu.  buonormdyeckne HAyKM M HW3yYaeMble  MUMH  TPOOJIEMBI.
dyHAaMEHTANIbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAy4HbIE WCCIECIOBAHUS B
OMOJIOTHH.

3HaueHue OMOJOruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOH
kaptuHbel Mupa. [Ipodeccun, cBsizanHbie ¢ Ouojorueil. 3HaueHUEe OWOJIOTUU B
MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPAaHE IPUPOJIBL.

JdeMoHcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y. JapBuH,
V. TI'apgeit, I'. Mennens, B. 1. Bepnaackuu, U. I1. [1anos, 1. 1. Meunnkos, H.
. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTUM C APYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U X U3yYCHUE

XKuBble cuCTEMBI Kak MOpeaMeT Hu3ydyeHus Ouosnoruu. CBOICTBA KHMBBIX
CHCTEM: €IUHCTBO XHMMHYECKOI'O0 COCTaBa, JIUCKPETHOCTb W LEJIOCTHOCTb,
CJIO0HOCTb M YIIOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTraHU3aLusl,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KIETOUHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISIHMOHHO-BUI0OBOM, AKOCUCTEMHBIN
(buoreoneHoTnueckuit), Omochepubiii. Ilporecchl, MPOUCXOIAINE B IKUBBIX
cuctemMax. OCHOBHbIE TpPH3HAKH >XKUBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiiue K1uBbl€ CUCTEMbI HA PA3HBIX YPOBHIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwe,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. llonarue o 3aBucuMon u
HE3aBUCUMOM TniepemeHHOoW. IInanmpoBanume skcnepumenta. IloctaHoBka u
nmpoBepka rumnote3. Hynesas runotesa. [lonsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJIYYEHHBIX
pe3ynbTaroB. [IpuymHBI HWCKak€HUs PE3YyJIbTATOB JKcrepuMeHTta. llonarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabnuipt u cxeMbl: «OCHOBHBIE NPU3HAKK JKU3HWY», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npuponb», «CTpoeHrne KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBEUeCKoro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYCHHUS 5KUBOU TIPUPOJIBI».

O6opynoBanme:  jJabopaTopHOe  OOOpyJOBaHWE IS IPOBEACHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE Pa3IMYHBIX METOJAOB IIPH
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpyKTypHO-(QYHKUMOHaNbHAs €auHULA >kuBoro. Kcropus
oTKpbITUA KiIeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. [LlIBanH,
M. IneitneHn, P. BupxoB). OCHOBHBIE NOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM W KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMarorpadusi, 3meKTpodope3, METOJ MEYEHBIX aTOMOB, AU(EepeHInanbHOE
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @OuKCUpOBaHHbIX
K1emok. DIEKTpOHHAasT MUKpocKomnus. Koughoxkanvnas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanumn

IToptpetsi: P. I'yk, A. JleBenryk, T. lIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubr u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHSA METONOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KIETOUYHON OHUOJIOTUU
(xpomarorpadus, osnexrpodopes, aubdepeHuaibHoe EeHTPUGYTUpOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHAYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona m e€ posib kKak pacTBOpUTENsl, peareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPeryysiui. MuHepanbHble BEIIecTBa KJIETKH, UX Ouosiornueckas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpYKTypsl OenkoBoi MoisiekyJbl. [lepBuunas
CTpyKTypa Oejka, MenTHIHAs CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUUHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudpukanuss — OGenkos.
buonoruueckue ¢pyHkuuu 6enkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapubl, AUCaxapuibl, OJIMTOCAXapUAbl U TOJIUCAXAPU/IBI.
O6mmit 1aH CTpoeHHMsT W (PU3MKO-XMMHYECKHE CBOWCTBA  YTJICBOJOB.
buonornyeckue QpyHKIIUN YriIeBOIOB.

Jlunuael. M'aapodunbHO-THApOGOOHBIE CBOMcTBA. Kitaccudukaiys TUIuI0B.
Tpurnuuepunsl, ¢ochomunuabl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
aunuaoB. OO1ue cBoiicTBa OMOJOTHYECKIX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO03aMbIKaHHIO, OJTYTPOHUIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK um PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpanbs. MecTtoraxoxaenune u ouonorndeckue pynkmuu JTHK.
Buaer PHK. ®ynknum PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornueckue pynkuuu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
kinetke. [lpyeue wuyxneozuompughocpamovr (HT®). CexenupoBanue JIHK.
Memoowr cenomuxu, mpancKpunmoMuKuy, npomeoMuKHu.

CrpykTypHasi OUOJOTUs: OMOXUMHUYECKUE U OUO(DU3NUYECKUE UCCIEIOBAHUS
cocTaBa H TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNI. Mooderuposarue
CMPYKMYpsl U QYHKYUti 6UOMONEKYT U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CUHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHATO208.

JlemoHcTpanumn

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammber:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B AKUBON MPUPOIE».

Tabmuiel u cxeMmbl: «llepuoguueckass TaOMUIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJb», «BelectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OENIKOBOM MOJIEKYIbD, «CTpoeHHE MOJIEKYT
yrieBoJoBy», «CTpoeHue MOJIEKyJd JUNUI0B», «HyKIEnHOBBIE KHUCIOTBHI»,
«Ctpoenne Mosnekybl ATOy.

O6opynoBanue: XUMUYECKast MOCyAa U 000PYI0BAHHUE.

Jlaboparopnasi pa6ora «O06Hapyx)eHHEe OETKOB ¢ TTOMOIIBI0 KAaYeCTBEHHBIX
peaKIui».

JlabopaTropnass  padora  «lccienoBaHue  HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 pyHKIHMH KICTKH

Tumnbel KIETOK: JyKapuoTHUuYecKas W mpokapuotuyeckas. CTpyKTypHO-
(GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.



CtpoeHne mpoKapruoOTHIECKOM KIeTKU. KileTouHast cTeHKa OakTepuii u apxei.
OCOOEHHOCTH CTPOEHMSI TETEPOTPO(GHON U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Ina3matnueckas wmeMmOpana (masmaineMma). CTpykTypa IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOpT BELIECTB yepe3 IMIa3MaTHYECKyl0 MEeMOpaHy: MacCHUBHBIN
(muddysust, obneruénnass aud@ys3us), aKTUBHBINA (IIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomynponuiiaemocth MeMOpanbl. PabGorta HaTpuii-
KaJIMEeBOr0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronuTo3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v (QyHKITMHU KJIETOYHON CTCHKH PACTCHHM, TPHOOB.

[uronna3sma. [luto3one. Llutockener. [IBmxenne nurormmiazMbl. OpraHouasl
kietku. OnHOMeMOpaHHBIE OpraHoubl KIETKH: HHAOIIa3MaTHYecKas CeTh
(BIIC), anmapar I'onbmxu, TU30COMBI, UX CTpoeHUE W (yHKIHMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyJISIPHOTO PETUKYIIyMa.
Mexanusm nanpasenenusi 6eakos ¢ IIIC. CuHTe3 pacTBopumMbix OeiakoB. CHUHTE3
KJIETOYHBbIX ~ MeMOpaH. [Imagkuii  (arpaHyJisipHBIA)  3HIOIUIA3MATUYECKUN
petukyiaym. CexkpetopHas QyHkius ammapata ['onbmku. Moougurxayus 6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancropt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABI  KJIETKH:  MUTOXOHAPUM,  ILJIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeosckosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIMH MUTOXOHApWUN u Twiactun. llepBuunsble,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKAPHOT.
XJIOpOIJIACThI, XPOMOIIACTHI, JIEHKOTIACTHI BBICIINX PACTEHUM.

HememOpanHnbie opranoubl kieTku CTpoeHue U PyHKUUHM HEMEMOpaHHBIX
OpraHouJI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamernmul.
MuxkpodunameHTsl. Axkmunosvie Muxpoguramenmol. MpIlIEUHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KierouHbri
nentp. CTpoeHHWE H JBWKEHHE JKTYTUKOB U pPeCHHYEK. MHUKpOTpyOOUKH
nutomia3mel. LlenTpuons. benku, accoyuuposaunmvie ¢ MUKpOQUIAMEHMAMU U
muxpompyboukamu. MomopHuie benxu.

SAnpo. O6onouka sipa, XPOMATUH, KapHOILJIa3Ma, SIIPBIINIKH, X CTPOCHUE U
bynkuuu. SnepHbiii OenkoBbId MaTpukc. lIpocTpaHCTBEHHOE pacmoIOKEHHE
XpOMOCOM B HWHTEppazHOM flpe. IDyxpomamur u eemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /Jlunamuka s0epHol o060a0uKu 6 mumose. AHoephbiil
MPancnopm.

Knerounsle BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHUE 3yKapUOTHUECKOW KieTKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoe€HHE  pacTUTENbHOM  KiIeTKkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKAPUOTUYECKOMN KIETKI.

OO0opynoBaHHe: CBETOBOM MHKPOCKON, MHUKPONpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaIbHBIX KICTOK.

JlaGopaTtopnass pabora «/3yueHue CTpPOCHHS KJIETOK Pa3IUYHBIX
OpPraHu3MOB).

IIpakTnueckasi padora «/3yueHne CBOMNCTB KICTOUHOM MEMOpaHbBD».

Jlaboparopnasi pa6ora «liccinenoBanue miazMoiM3a M JIEIJIA3MOJIU3a B
PACTUTEIIBHBIX KIIETKAX».

IIpakTnueckass padora  «lM3yueHue  [BUKEHUS  LUTOILIA3Mbl B
PACTUTEIIBHBIX KIIETKAX».

Tema 6. O0OMeH BelleCcTB M NMPeBpPalleHUe JHEPIUH B KJIETKe

AccUMUIISLIUS U JUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabou3ma. Tumnbsl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U reTepoTpodHBI. YyacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuuyeckoe oOecnedyeHue KieTku: npespaiieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHTh, UX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPraHMYECKUX KaTaiu3aTtopoB. bemku-
aAKTUBATOPHl M OEIKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (PEpPMEHTATHBHBIX
peaKIMii OT pa3IMYHbIX (PAKTOPOB.

[lepBrUYHBIA CHHTE3 OpraHWYECKUX BellecTB B KieTke. DorocuHTes.
AHOKcuceHHbIll U OKCcueeHHblll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbl U NUSMEHmMbl PeakyuoHHo2o yenmpa. Poab XJIOpOIIacCTOB B IMpoILiEcce
dotocunTteza. CBetoBas u TeMHOBasi Gasbl. Domoovixanue, Cs., Ca. u CAM-munvl
gdomocunmesa. IlponyktuBHOCTh (oTOCUHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poToCHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTE3. Pa3noob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIINE OaKTEepUH, KeIe300aKTEepUH, CepoOaKTepUu, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranm3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHUS U WX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIe3HEH.

AspoOHBIC OpraHU3MBI. Oranbl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe okucneHune, WIK KIETOYHOE JbIXaHUE. POIp MUTOXOHIpUN B
nporueccax onojornyeckoro okucienus. Lluknuyeckue peakuuu. OKUCIUTENBEHOE
dbochopunupoBanue. Onepeus membpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomouuou ATD-cunmazwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMEHa BeIIecTB mnepes aHadpOOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptpetsl: JIx. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y, « IHEPTEeTHUECKU 00Men», «brocunTes
oenka», «Ctpoenne pepMeHTa», «XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE JIsI MPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «/3yueHue  KaTaqTUTUYECKOM  aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlaboparopnasi padGora «/3ydyeHue (HEpMEHTATUBHOIO pacIIeIUICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopuass paGora «CpaBHeHue mporieccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMaLUs U peajiu3anus eé B KiIeTKe

Peakuun matpuuHoro cuHte3a. [IpuHINWN KOMIUIEMEHTAPHOCTU B PEaKLMIX
MaTpUYHOrO CHHTEe3a. Peanuzanusa HacieACcTBEHHON MHpopManuu. | eneTnyeckuii
KOJ, ero cBoucrBa. TpaHckpunuus — MarpuuHbii cuHTe3 PHK. IlpmHnmmnen
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue tpancnoptabix PHK B 6nocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KomupoBanwe aMHHOKHMCIOT. Poib pubocom B
OnocuHTe3e Oerka.

Coepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKApUOT W 3YKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MNpOKapwoT. l'mmoresa
onepona (d. XKako6, XK. Mano). MonexynsapHvie mexanuzmvl IKCNPeCcUuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kiierounslit romeocTas.

Bupycer — HekneTounbie (OpMBI )KU3HU U 00JUraTHBIC Tapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuoghazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3aboneBanus denoBeka, xKuUBOTHBIX, pactenuit. CIIN], COVID-
19, conpaibHbIC U MEAUITUTHCKUAE TTPOOTIEMBI.

buoungopmamura: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYPHuIX bUonocuyeckux oanHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyuHe.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.



JemoHcTpanumn

[Toptpersr: H. K. Konbuos, /. . UBaHOBCKUI.

Tabmuiel u cxemsl: «buocunTes Oenkay, «I 'eHeTHYeCKui Ko, «Bupych,
«baktepuodarmy.

IpakTnueckas padora «Co3naHnue MOJCIU BUPYCAY.

Tema 8. 7Ku3HeHHBbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryismus. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekamlux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTwdyeckuii  (MMOCTMUTOTUYECKHUM),  CHUHTETHYECKHMM U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marpnunbeii cunare3 JJHK — perumkanms. [Ipunnunsr penmukanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aAHTUIAPAJUICIbHOCTb.
Mexann3Mm perukanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Teromepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTUIl. JIUIUIOWAHBIA U
raruiougHbelii  HaboOpsl  XpoMocoM. l'omosoruunble  XpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. Craguu MUTO3a W NPOUCXOISAIIME B HHUX

npoueccel. Tunel muTo3a. KapuoknHe3 u nUTOKMHE3. brosorndyeckoe 3HaUeHUE
MHUTO3A.

Perynsuus MUTOTHYECKOTO IMKIA KJIeTkH. [IporpamMmmupyemasi KieTouyHas
rubesp — arnomnTos.

Knerounoe smpo, xpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUsL KIemKU.

JlemoHcTpanumn

Tabmuielr 1 cxeMbl: «OKWU3HEHHBIN UK KIEeTKW», «Muros», «CtpoeHue
xpoMocom», «Pemnukamusa JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapathl: «MHUTO3 B KJIeTKax
KOpeIIKa JIyKay.

JlabopaTtopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOITpenapaTax.

Jlaboparopnasi padora «Habmrogenne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonoruueckoe pazHoobOpasue OpTraHU3MOB. OIHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIC OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHUSI W JKU3HEACSITEIIBHOCTH  OJHOKJICTOYHBIX
OpraHu3MoB. bakrtepuu, apxew, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APyTrHe NPOTUCThl. KOJIOHUaNbHbIE OPTaHU3MBI.



B3anmoCBsA3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. OpranusM Kak euHoe ueioe. ['omeocras.

Tkanm pacrenuii. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacmonokKeHHs TKaHel B opraHax pacTeHUH.

TkaHW XKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAaHEW: DIUTEINAIIBHAS,
COCMHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKIHMHA U
pPAacCHOJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKaA.

Opransl. BereratuBHble W TI'€HEpaTHUBHBbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPTaHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapykHblil M BHyTpeHHUH ckener. CTpOeHHE H
THUIIBI COEJUHEHUS KOCTEH.

JIBr>keHre  OpraHu3MoB.  JI[BUJKeHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHM:
TPONU3MBl M HACTUM. JIBMI)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHble MBIl U UX padoTa.

IIuranue opranusmoB. IloryomeHnue BOABI, YIVIEKHCIOIO rasa H
MHHEPAIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPUKIIETOYHOE NuUIIeBApeHHE. [IuTaHMe MO3BOHOYHBIX >XUBOTHBIX. OTHEINbI
MULIEBAPUTENILHOTO TpakTa. IlumesapurensHble xene3bl. llnmieBapurenbHas
CUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe fapixanue. JlpIxaTrenbpHas MOBEPXHOCTb.
XKabepHoe u néroyHoe apixaHue. JpIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHHE CTPOEHMUS JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixaTenpHass cucremMa 4esioBeka. MeXaHu3M BEHTWISIUUHU JETKUX y NTUL U
MJIEKOMUTAOIKX. Perynsuus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BeIIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancnopT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHbl.
KpoBeHOoCHass cuctema TIO3BOHOYHBIX JKMBOTHbIX M uyenoseka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOparieHus. OBOJIOLHOHHBIC
YCIOXHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla v €€ peryisus.

Brinenenne y opranusmoB. Beinenenue y pacrenuil. Beiaenenuwe y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. OpraHbl BbleneHus. DOuabTpanus,
CeKpelHsi U 00paTHOE BCcachbIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbIJCIICHUSI.
CB43b MOJIOCTHU TEJNA C KPOBEHOCHOW W BBIJEIUTENIBLHON cucTeMaMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne um QPyHKIMOHUPOBaHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpPraHu3MoB. CIOpbI
OakTepuil M UUCTHI MPOCTEHIIMX. 3almuTa Y MHOTOKIETOYHBIX pacTEHUM.
Kyrukyna. CpeacrBa nacCUBHON M XUMUYECKOM 3a1UThI. DUTOHIUABIL.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amurta opranu3ma oT OojesHel. IMMyHHas cucTema 4YenoBeka. KieTouHbrii u
TYMOpPaJIbHBIA HMMMYHHUTET. BpoXIEHHBIM MW TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KiIoHaJIbHO-celeKTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnaurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JI€BAHUM.

Pazmpaxxumocts u  perynsumss |y OpraHu3sMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3gpaxumMocTe U peryjsinus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.

HepBHasa cucrema u pediekTopHass peryjsiuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHbIX. OTHENIBl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedekTopHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanbpHas peryiasuus U dHAOKPUHHAA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Keme3pl HSHOOKPMHHOM CUCTEMBI M WX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ unotamamo-runodusapHas
cucrema.

JdemoHcTpanuun

[Toptpert: U. I1. I1aBnos.

Tabmuiet U cxeMbl: «OIHOKJIETOUHBIE BOJAOPOCIN», «MHOTOKIETOYHbBIC
Bojopociu», «bakrepun», «llpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucremMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHne NUCTOBOM IIACTUHKW», «TKaHW KHUBOTHBIX», «CKEJNET 4YeIOBEKay,
«ITumeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas CHUCTEMA,
«BplgenutenbHas cucTeMay, «IHIOKpUHHAsA cucteMa», «CTpOEHHE MBIIIIbDY,
«Mmmynuter»,  «KumiedHonosioctHeie», «Cxema  TUTAaHUSA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpO€HHE THUIPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue 0XKIeBoro uepBsi», «HepBHas
cuctemMa poio», «HepBHas cucrema rymkm», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MmieKkonuTaromux», «HepBHas cuctema uenoBekay», «Peduexcy.



OOopynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKpOINpENnaparbl TKAaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KMBBIE SK3EMIUIIPhl KOMHATHBIX PAacTeHHM, repOapuu
pacTeHMil pa3HbBIX OTHACJIOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIUU OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJOBEKa,
000opyI0BaHuE I JEMOHCTPALIMH IOYBEHHOT'O U BO3IYIIIHOIO MUTaHUS PACTEHUH,
pacIerieHus KpaxMania U OeIKoB Moj AecTBUeM (hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHel pacTEHUN.

JlabopaTopHas padora «/3yyeHrne TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHUe M pPa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecrionoe (BKIIOYas BETeTaTUBHOE) U
nosoBoe. Buael  Oecrnonoro  pa3MHOXKEHHUA:  I[OYKOBAHUE,  CHOPYJISLUS,
(parmMeHTays, KIOHHPOBAHUE.

[TonoBoe pa3zmHokeHue. I[lonoBeie KiEeTKH, WU rametbl. Meiio3. Craauu
Mmeio3a. [loBegenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
M€03a W TMOJIOBOro Ipouecca. Meio3 M ero MecTo B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Butue. ['ameTorene3 y »KMBOTHBIX. [10JIOBBIE KETE3bI.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre U AMOpPHUOHATIBLHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHUS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuButyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
0 pPa3BUTHUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUONOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOTEeHE3a
KUBOTHBIX (Ha mnOpumepe Jsarywku). JpobOnenune. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobnenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH NAPOOJICHUS MIICKOMUTAIONINX. 3apOJIbIINIEBbIE JIMCTKU
(racTpynsinust). 3aKkiiaika OpraHoB M TKaHEH U3 3apOoIbIIIEBBIX JIUCTKOB. B3anmHoe
BJIMSIHUE YacTell pa3BUBAIONIETrOCs 3apojbllia (3MOpHOHANbHAS HWHIYKIHUSA).
3aknazka TUTaHa CTPOCHMSI JKUBOTHOTO KAaK  pPE3yJIbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 5SMOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(aKkTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButme xuBOTHBIX. [locTomMOpuoHanbpHBIN mepuox. llpsimoe wu
Henpsimoe pas3BuTue. PazButne ¢ wMeramopdo3oM y O€ClNO3BOHOYHBIX U
MO3BOHOYHBIX UBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHUE NPSIMOIO M HENPSIMOTro



Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MpUPOAE. THUIBI pocTa KUBOTHBIX. DAKTOPHI
PEryJISIIIUU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAMOPUOHAIBHOTO Pa3BUTHSA
y ’KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenune u passutrue pactenwii. ['amerodut u cnopodur. Meiio3 B
KU3HEHHOM I1MKJIe pacteHuid. OOpa3oBaHue CIOp B IIpolecce Meiio3a.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISILMA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JemoHcTpanun

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pPasMHOXEHUD, «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHUE THUAPBDY, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SUUEKJIETKH U criepmato3oniay, «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HenpsiMoe pasBuTtue», «Pa3zButue wmanckoro xyka», «PasButue capa”Hum»,
«Pa3Butue nArymku», «JIBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHUIN,
«CtpoeHune ceMsiH OJHOJOJBHBIX U JBYJIOJBHBIX PACTEHUN», «KU3HEHHBIN UKII
MOpPCKOM  KamycTbl», <«OKWM3HEHHBIM LHUKI  MXa», <« KU3HEHHBIM  IUKI
ManOPOTHUKA», « KU3HEHHBIN I[TUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparhl SUIEKICTOK H
CIIEpMATO30UJI0B, MOJENb «L MK pa3BUTHS JISTYILKI.

JlabopaTopHas padora «/3ydyeHrne CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbisiBIEHHME MPU3HAKOB CXOJICTBA 3apPOJBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB PAa3MHOKEHUSA BBICHINUX
pacTeHUu.

Tema 11. I'eneTMka — Hayka 0 HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoOB

Hctopusi cTaHOBIEHHS W pa3BUTUS TEHETUKHM Kak Hayku. Paborter I
Menpnens, I'. ne @puza, T. Moprana. Poib 0T€UE€CTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonbeuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUSL U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTHIYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpanuu

IToptpetsl: I'. Menaens, I. ne ®pus, T. Mopran, H. K. Koasnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel v cxembl: «MeToIbl TeHETUKIWY, «CXEMbI CKPEIIUBAHUD.

Jlaboparopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX

HUCCJIEIOBAHUINY.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eauHoo0Opa3ust THOpUI0B MepBoro mokojeHus. [lpaBuno qomunupoBanus. Bropoit
3aKOH MeHenss — 3aKOH PACHICIUICHUsS] MPU3HAKOB. l[ATONIOrMYECKHEe OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHUs. [ UIoTe3a YMCTOTHI raMer.

AHanu3upymolee cKpemuBanue. [[poMeKyTOUHbIM XapakTep HACIEAOBaHMUS.
Pacmierienne nmprusHakoB NMpyU HEMOJIHOM JOMUHUPOBAHHH.

JlurubpuHoe ckperuBanue. TpeTtuil 3akoH MeHens — 3aK0H HEe3aBUCUMOTO
HAcCJIeJ0OBaHUS IIPU3HAKOB. [luTonornueckue OCHOBBI JTATHOPUIHOTO
CKpPEIIMBAHUA.

CuerieHHOEe HacjenoBaHue npusHakoB. Pabotsl T. Moprana. CuermieHHoe
HACJIEJOBAHUE TE€HOB, HApPYUICHWE CIEIUICHUS MEXIy TIeHaMH. XPOMOCOMHas
TEOpHUSI HACIICICTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBIN MEXaHU3M OIpPEAEIEHUs Mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIH M TeTEpPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacnegoBanue nmpu3HaKkoB, CHETUJIEHHBIX C TTOJIOM.

I'enotun kak nenoctHas cucrema. [nenoTponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOKECTBEHHbIM ajljieu3M. B3amMoAEHCTBHE HEAJUICIbHBIX TEHOB.
Komnnementapuocts. Onucras. [lomumepuns.

['eHeTHUECKMIT KOHTPOJIb PAa3BUTHUS PACTECHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (HU3UOJOTHYECKUX TMPOIIECCOB, TMOBEJACHUS W KOTHUTUBHBIX (DYHKIUH.
I'eHeTHYeCcKHEe MEXaHU3MEI CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOACHCTBUS «XO35HUH
— Tapa3suT» M «XO3IMH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJS H
M3MEHEHUsI HaCJIeACTBEHHONW HH(POPMAIUHU B MOKOJICHUSIX KJIECTOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOi#t 3akoHbI Menaens», « Tpetuit 3axoH
Meunnens», «AHanmu3upymrouiee ckpenuBanue», «HemosHoe TOMUHHpPOBAHUEY,
«ClerieHHOe HacleJoBaHUE TPU3HAKOB Yy Jpo3oduibly, «l'eHeThka moJiay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuotum nTUIBD,
«MHOKECTBEHHBIN alllIenu3M», «B3anumoieiicTBUe TeHOBY.

OOGopynoBanue: MoJelb JUISl  JIGMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
TUOPHUIOB TIEPBOTO TIOKOJICHUS M paCHICIUICHUS NPU3HAKOB, MOJIECNb s
JEMOHCTPAllUM 3aKOHA HE3aBHCUMOTO HACJIEAOBAaHHS MPU3HAKOB, MOAEIb A
JEMOHCTPAlUH CIEIUIEHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «po3oduinay.

IIpakTnueckast padora «M3ydeHue pe3yabTaTOB  MOHOTHOPHIHOTO
CKPCILUBAHUA Y APO30(PHUITBD.

IIpakTnueckas  padora  «l3ydyeHue  pe3ynabTaToB  AUTHOPUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeapl npu  dopMmupoBaHMU (peHOTHIA.
N3meHunBOCTh Npu3HAKoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPHU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

MopudukanronHas u3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAU(UKAIIMOHHON M3MEHYMBOCTH. Hopma peaknuu npusHaka. BapuanyoHHBIN
psan u BapuanuonHas kpuBasi (B. Moranncen). CpoiicTBa MOaudUKAITMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKass U3BMEHUYNBOCTL. CBOMCTBA T€HOTUIMMMYECKOW U3MEHUYUBOCTH.
Busl reHoTHIIMYECKOM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAS.

KomOuHaTnBHAs W3MEHYMBOCTH. Mei03 W TIOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTainmonHas W3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIAYUHUPOBAHHBICE MyTalluh. SaepHble W
UTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKHWe W TOJOBble MyTaluu. [IpuyunHbI
BO3HMKHOBEHUS MyTauuii. MyTareHbl M WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpOILEecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiio). BHesnepHass M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb dNUSEHEMUYeCKUX Gaxkmopos 6
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumer w cxeMbl:  «Buasl  w3MmeHUmBOCTHY, «MoaudukarmoHHas
U3MCHYHUBOCTBY, «KomOuHaTHBHAs U3MCHYHUBOCTHY, «Meiio3y,
«OnnonoTBopeHuey, «I eHeTudeckue 3a00ieBaHus YeIoBeKkay, « Buasl MmyTaiuii.



O6opynoBaHue: *KUBbIE U TepOApHBbIC HK3EMIUIIPHl KOMHATHBIX PACTEHHUH,
pucyHku (doTtorpadun) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHUYUBOCTH.

JlabGopaTopHasn padora «HccnemoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW M3MEHUMUBOCTH. IloCcTpoeHHEe BapuWallMOHHOTO psAa U
BAPUALIMOHHOW KPUBOW».

IlpakTuyeckass padora «Myrtamun y gApo3odmiabl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTHKA YesI0BEeKA

Kapuotun yenoeka. MexayHapoaHas IporpamMMa HCCIEIOBaHUS T€HOMa
YyenoBeKka. MeTonpl  M3y4eHMsT ~TEHETHMKH  YEJIOBEKAa: TIE€HEaJOTMYEeCKHM,
OIM3HEIOBBIMN, LIUTOT€HETUYECKUH, MOIYJISALIMOHHO-CTATUCTUYECKUM,
MOJICKYJIIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEICIICHUE FeHOTHUIIA:
ITOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[T11P-ananu3a. HacneacTtBeHHbIe 3a001eBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
0oJsie3HHM 4YenoBeka. boyie3HM ¢ HaclEeACTBEHHOW MPeapaciioioKeHHOCTBIO.
3HaYeHHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPALICHUHN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUH 4YelloBeKa. MeauKo-reHeTHUeCKOe KOHCYJIbTUpoBaHUe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEeKThl MCCICIOBaHUN B
00J1acTH pelaKTUPOBaHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakToOpbl TMOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIIOBEKAa K
(U3UIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY KaroIieh cpenpl. I 'eHeTnaeckast
MIPEIPACITONIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JdemoHcTpanuun

Tabnuiel 1 cxembl: «Kapuotun yenoBekay, «MeToabl U3yYeHUs TeHETUKU
yelioBeKay, «['eHeTnueckue 3a001eBaHMS YCIIOBEKA.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Centekuiusi OpraHu3MoB

JloMecTukanuss W CeneKuus. 3apoKACHUE CEJNEKIMU U JIOMECTHUKALIMHU.
VYuenue H. W. BaBunoBa o IleHTpax MNpoOUCXOXIEHUS W MHOTooOpaszus
KYJBTYPHBIX pacTeHUU. Ponb celneknuu B CO3JaHMM COPTOB PACTEHUH U TOPOJ
KUBOTHBIX. CopT, 1mopoda, INTaMM. 3aKOH TIOMOJIOTMYECKUX PSIJ0B B
HaciaencTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue I
CEJICKIIMOHHOM paboThI.

Metoapl ceneKkImoHHOM paboThl. VMCKyCCTBEHHBIM OTOOp: MacCOBBIM WU
VHJIUBU1Y AJIbHBIM. DTtanel KOMOWHAIIMOHHON CCJICKLIUU. HcnsiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp TO TEHOTHIY C TOMOINBIO OIICHKU
¢beHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOW  paOoThI.
PaananioHHBIN M XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYTalUi y KyJIbTYPHBIX



¢opMm opranu3moB. lMcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHHUS W METOJOB
pexoMOuHaHTHBEIX JIHK 17151 mosmydeHust HCXOAHOro Marepuaia sl CEIeKIUN.

[Tonyuenue MTOJIUTIIIOUIOB. Brytpusunosas ruOpuIN3aIus.
bnuskoponcTBeHHOE  CKpemiuBaHue, WwiM  UHOpuAMHT.  HeponctBeHHoe
CKpelirMBaHue, unu aytopuaunr. ['erepo3uc u ero mpuuuHbl. VMcmombzoBanue
retepo3uca B cenekiuu. OtganéHHas rudbpumuszanus. [Ipeogonenue Oecruiogus
MEXBUJAOBBIX THOPUAOB. JIOCTIXKEHUS CENCKIIUN PACTCHUM U KUBOTHBIX. «3enénas
DeBONOYUAY.

CoxpaHeHHEe U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUI U
UX JUKHX pOAMYEd i1  CO3JAaHUsl HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. /3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 YesixX YAVUUEHUs CYUeCm8yIiouWux U cO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeoosvix uoel U nepcnekKmuHbIX MexHON0SU.

JemoHcTpanun

[Toptpetsi: H. . BaBunos, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
JIyxbstHeHko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuupl u cxembl: «L{eHTpBI MPOUCXOKIAECHUS U MHOTO00Opa3us KyJIbTypPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metonsl cenexkummy, «OTnanénnas ruopuausanus», «MyTtareHesy.

JlaGopaTopHasi padora «3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne METON0B CEICKIINU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBka pacTeHUID.

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHKCHMSI CEJICKIIMHM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

Tema 16. buorexHos10rust ¥ CHHTeTHYECKAsI OMOJIOT U

OOBeKThI, UCMOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE U TKaHEBBIC
KYJIbTYDBI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEeHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuHTe3. OOBEKTBI MUKPOOMOJOTUYECKUX
texHosnoruit. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHre TEXHOJIOTUH M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJYyYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPeYarorecs B Ipupoie OMOCUHTETUUECKUE Ty TH.



Kinerounas unxeHepus. MeTonsl KyJlbTypbl KJIETOK M TKAaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruUOpUAM3AIUS W COMATHUYECKUN
sMOpuoreHe3. lcnonb3oBaHWE TalJIOWJOB B CEJNEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
AUNIEKIIETOK U KIOHWPOBAHHUE JKUBOTHBIX. METON TpaHCILIAHTALMM SIIEP KIIETOK.
Texnonozuu 0300p06eHUA, KYJIbMUSUpOEaAHUs U  MUKPOKIOHANbHO2O
DPA3MHOIICEHUSL CENTbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass M TeHHas WHXEeHepusa. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpynpoBanue pekomMOuHaHTHeIX JIHK. Coszdanue mpanceennvix opeanuzmos.
JIOCTHKEHU W NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHXEHEPHHU.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIIEMbI T€HHOM HHKEHEPUU.

Menmununckue 6uorexHonoruu. [loctrenomuas nudposas meaunuHa. [11[P-
AUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YEeJI0BEKAa JUIsI OLEHKM COCTOSIHUS €ro 370poBbs. McCmonb30BaHHWE CTBOJOBBIX
Kietok. TaprerHas Tepanusi paka. 3D-OmomHxenepus misg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMLMHCKUX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COUETaHHMEM TEXHOJOTUH TPEXMEPHOT0 OMONPHUHTUHIA U cKaddoyauHra
JUISL PELLIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEIULIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C MEJIbI0 O0ECIeUYeHUs] KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHoBieHHE MOJIEKYJISAPHBIX MEXaHHU3MOB
dbynkuunonuposanuss PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMAaCHBIC
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JlemoHcTpanumn

Tabmuupl u cxemsl: «Mcnonab30BaHEe MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «I eHHast HH)KEHEepUs».

JlaGopaTopHasi padora «/3ydeHrne 00bEKTOB OMOTEXHOJIOTHH.

IIpakTnuyeckas padora «llonyyeHne MOJOYHOKUCIBIX TPOAYKTOBY.

JKeKypeusi  «bHOTEXHONOTHMA — BaXXHEWIIAas MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHne W pa3BUTHEe 3BOJIIHOHHBIX MPEACTABJICHUH B
Oonosorum

OpomonmonHass teopust Y. Jlapsuna. Ilpeanochulki BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBky1ue cuiibl 3Boonru BUAOB 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUS OpPraHW3MOB, HACJICACTBEHHAas HW3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiierne cuaTeTHUeckor Teopuu dBotonmu (CTD). HelTpanbhas
Teopuss dBomionuu. CoBpeMeHHas JBOJIONHMOHHAS  Ouoyorvsa. 3HadYeHHE
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, x. Xongein, /1. K.
benses.

Tabmuupr u cxembl: «Cucrema >xuBod mnpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHWi W JKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nytemectsus Y. apsuna», «Haxoaku Y. JapBunay», «Dopmbl 00pbObI
3a cymiectBoBaHuey, «lloponapr romy6eit», «MHorooOpasue KylabTypHBIX (OopM
KarycTb», «[lopoabl TOMalTHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJOB
(mo Y. [lapBuny)», «Cxema COOTHOUIEHHSI JBMXKYLIMX CHJI SBOJIOLUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLII.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTAThI

[TonyyiAnMs KaKk aJeMEeHTapHas eIUHMIA 3BOJIONUH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pPa3HOOOpazus M CTPYKTypbl HOmyssiiuil. M3menenue
reHooHJla TOMYJSIUMKA KaK D3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMXKYLIME CUJIbI) 3BOIIOLNUU. MyTalMOHHBIN
npouecc. KomOunaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJCHHbIE W3MEHEHHS YacTOT ajulesied B HOmymsiuusx. OPQext
OCHOBartelsl. Jdpgexm Oymuliouyno2o eopaviuwika. CHUdMCEHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cieocmsus. llposenenue sgpgpexma Opeiicha 2enos 8
bonvuwux u  manvlx  nonyaayusx.  Mwurpanun.  M3omdums  TOMYJISIITAI:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOyKTUBHAS ).

EcrecTBeHHbIll 0TOOp — HanpaBisitouii  ¢gakrtop 3Bojouud. Dopmbl
€CTECTBEHHOI0  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA,  pa3pbIBatOLIUI
(mu3pyntuBHbIi). [lonoBoit oTOOp. BO3HHMKHOBEHME W HBONIOLUS COLUAIBLHOTO
MOBEJEHUS KUBOTHBIX.

[Iprcnoco0aeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOLMH.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHui y opraHu3mMoB: MOp(OIOrHYECKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckrue.  OTHOCHUTENBHOCTD
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u crpykTypa. BumooOpa3oBaHue kak pe3ysbTar
MUKpO3BOOIMHU. M3onduus — kimoueBod ¢dakTop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIoNIaTpUUYECKOe (reorpacduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (moJuMIUIOnAU3aIus,
rubpuan3anusi). JmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOMIONMOHHOM  OWONOTMH B pa3pabOTKe HAay4YHBIX METOOB
COXpaHeHus1 Onopa3zHooOpasus. MUKPOIBOIIONUS M KOIBOIIOIHS MAPA3UTOB U UX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMYUBOCTH K AaHTHOMOTHKAM U CIIOCOOBI
OOpBHOBI ¢ HEH.

JdeMoHCcTpanuu

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

Tabmuupr u cxembl: «MyTauuoHHasi HM3MEHYUMBOCTBY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema NnposiBieHus: 3akoHa Xapau—BaiinOepray, «JBuxymue
CHJIBI 3BOJIIOLUNY, «IKOJIOrHYEcKas U30JSLUs MOIMYJALUNA CeBaHCKON (operny,
«l'eorpaduueckas H30IA0US  JIUCTBEHHUIBI CUOUPCKOW W JIMCTBEHHMLIBI
naypckon», «IIomysiiMoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JEUCTBUA €CTECTBEHHOTro o0T00pa», «®Popmbl OOpHOBI 32 CYILIECTBOBAHHE,
«nnycTpuanbsHbelii MenaHu3M», «JKuBble uckomnaemelie», «[IoKpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpemynpexaaromas OKpacka YKUBOTHBIX),
«®usnonoruueckue aaantrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BuAa B
npupone», «CnocoOwsl BUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUIOB JAHJBIIEH», «DKOJIOrMYECKOe BHUI000pa30BaHUME BHUJOB CHUHHID,
«ITonmumnouel pacrenuit», «KamycTHo-peneunblil ruopumy.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMHA HACEKOMBIX, Uydelia MTHII |
3Beped C MpUMEpaMHu Pa3IMYHBIX MNPUCTOCOOJEHUN, 4Yyuenaa NOTHI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJU3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3ITUYHBIMU CTIOCOOAMH.

Jlaboparopnasi padora «BrisgBieHre HM3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlaGopaTtopnass  pabora  «lIpucmocobneHus  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTDHY.

Jlaboparopuasi padora «CpaBHeHHE BHJOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Meroapl  HM3y4yeHUS ~ MAaKpPOIBOJIOLMHU. [lalIeOHTONOrMYECKHE  METOMBI
uzydeHus osBomouud. llepexomnsie ¢GopMbl U QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3zydeHus sBomonuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emnu. Buapi-
DHJEMHUKHU U PEIUKTHI.



OMOPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHIECKHE METOAbl U3YyUEHUs
3BOMIOLMHU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSIBICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPTaHBIL.
PynuvmenTtapHsie  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHUE U MATEMATUYECKUE METO bl U3YUEHHUS IBOIONMU. ['OMOTOTHYHbBIE
redbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PHIIOTEHETUYECKUX JCPEBbEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TMpaBuiIa) dBOMIONUU. [Ipunyun cmenvt GyHKyuUil.
HeobOpatumocTs 3BoMonMu. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JemoHcTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkeb.

TaOmumpl U cxeMbl: «PUIOTEHETUUECKUI P JIOMAIn», «ApPXEONTEPUKCY,
«3Bepo3yOble  smiepel», — «Crerouedans»,  «Punnmodure»,  «CemeHHbIE
ManopoTHUKW», «buoreorpaduueckne 30HbI 3emun», «/lpeid) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 53MOPUOHAIBHOIO PAa3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTHUYHBIE OpraHbl», «PyIUMEHTHD,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpbI 4YeJOBEKa M IUMNaH3e», «laBHbIE
HaIlpaBJIEHUS IBOIIOLUNY, «O0IIHE 3aKOHOMEPHOCTH BOJIIOLIUNY.

OOGopynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpraHu3MOB, MYJISIKU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIINA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe *KU3HN Ha 3emJie

Hayunble THUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 W
naHcrnepmusi. JJoHayuHble MpeACTaBICHUS O 3apOKJIECHUU KU3HU (KPEALMOHU3M).
I'unore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onsitaMu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU 3BOJIFOLIUH. [InanerapHas
(reosornueckasi) HBOJIONHMA. XHUMHYECKas OJBOJIOIMS. AOWOTeHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranudeckux. Omeir C. Mummepa u I'. IOpm.
OobpazoBanue mnosmMepoB u3 MoHoMmepoB. Koamepsatnas rumnoresa A. H.
Omnapuna, runoresa nepBudHoro OynaroHa k. XomnjeitHa, TeHeTHUeCKasi THIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emum U MeroAsl €€ u3ydeHus. VIckomaemble OpPraHMYECKHUE
octatku. ['eoxponomorus u e€ w™eronpl. OTHOCUTENbHAs U aOCOJIOTHAs
reoXpoHOJIOrus. I'e0XpoHOoIOrnuecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.

HavanbHpie 3Tanbl OpraHMyeckor »HBOJIOLMU. [losiBIIEHME W ABOMIOLMUA
NEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.



CoBpeMeHHbIE MUKPOOHbBIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
CrpomMaronuTtsl. [IpokapruoTsl U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcxokaeHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHUE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC 3TaIlbl 3BOJIONHMH BBICITUX pacTeHUH. OCHOBHBIC apOMOPGO3bI
pacrennii. Bpixon pacrenuit Ha cymry. llosBieHME CHOpPOBBIX pAacTeHHU U
3aBoeBaHMEe uMHU cymu. CeMmMeHHble pacTeHus. [IpoHcXoxIeHue NBETKOBBIX
pacTECHUM.

OCHOBHBIE 3Tamnbl 3BOJIONMUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBbie XOpnoBbIe )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwinil. [IpoucxokieHre MICKOMUTAIONUX U
ntul. [lpunnun xmroyeBoro apomopdosa. OcBoeHuE OECMO3BOHOYHBIMU H
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emie IO dpamM M IEpUOJAM: apXeu, MPOTEPO3OM,
nmajgeo3oi, Me3030M, KaifHo3o0M. OOm@as  XapakTepucTuka KiuMara U
reoJIOTHYecKuX MpoueccoB. [losBieHHEe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUS U BIUSHHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKUE KPU3UCHI Mpouioro. Ilpuunnsl u
CIEACTBUSL MAacCOBbIX BbIMHUpaHHIl. COBPEMEHHBIN SKOJOTMUECKUN KPHU3HC, €T0
ocobennoct. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHiumnel kinaccudpukanmuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHE TPYIITIBI OPTAaHU3MOB.

JlemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanwy, JI. ITactep, 1. . Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuiet u cxembl: «Cxema omnbita @. Penuy, «Cxema onsita JI. [Tactepa mo
W3YYEHUIO CaMO3apoXKIeHusl Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWUYECKOW  3BoOLMM»,  «l'eoXpoHosormyeckas  mIKaigay,
«HadanpHbIe 3Tanbl OPraHUYECcKO SBOIONUNY», «CxeMa 00pa3oBaHUsS dYKapUOT
nyTéM cumoOnoreneza», «CucremMa XKuBOW TpUpoaAb», «CTpoeHuEe BUPYCAY,
«Apomopdosel  pacteHuit», «PuHHOGUTH», «OIHOKIETOYHBIE BOJIOPOCIINY,
«MHorokiierounsie Bogopocin», «Mxwu», «llamopotHukm», «l ojoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteiimmey», «KumedHoOmomoCcTHRIEY,
«IInockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lltuupy», «Miekonuratromme», «Pa3Burue xu3Hu B
apxeunckou spey, «Pa3BuTne )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B



ITaJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BuTHe KNU3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHas CHCTEMA OPraHUYECKOrO0 MUPay.

O6opynoBanue: repbapuy pacTeHU pa3IUYHBIX OTAENOB, KOJUICKIIUH
HAaCEKOMBIX, BIIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJEThl IM03BOHOYHBIX JKMBOTHBIX, Yy4esia NTHI WU 3BEpeE,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONAEMbIX, MYJISDKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnasa  s1a0oparopHas padora «MoaenupoBaHUE — ONBITOB
Musnepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYECKUX COCTUHEHUM B
MEPBUYHOM aTMochepey.

JlabopaTopHass padora «l3ydeHue W OINHCAHUE HMCKOMAEMbBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTuyeckas paGora «M3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEN CTPOCHHS TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3a7a4n aHTPOMOJIOTUH. METO/IbI aHTPOMOJIOTHH.

CraHoBieHUE TPEACTABICHUM O IMPOUCXOXKICHUM 4eJIOBeKa. PennrnosHeie
BO33peHnsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHICCKHE, (bH3H0JI0r0-OMOXUMHYECKHE,
nopeAeHYeckrne. OTINYUS YEIIOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOMU
CUCTEMBL.

JBrkymue cuiibl ((pakTopbl) aHTPOIIOTeHe3a: OUOJIOTHYECKUE, COIIMAIbHbIC.
CooTHolIeHNEe OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaguM aHTpororeHe3a. PaHHue dYenoBeKoOOpa3Hbie O00E3bSHBI
(TTPOKOHCYJIBI) U PaHHUE MOHTUIBI — OOIIME MPEIKH YeJI0BEKOOOpa3HbIX 00€3bsH U
Mo/iel. ABCTPaIONUTEKU — JIBYHOTHE MPEIKH Jtojieid. UeaoBek ymenblid, epBbie
W3TOTOBJIEHUS] OPYAUM TpyJa. UenoBeK NpsIMOXOASIIMKA U TEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — - OOMMM  MpeoK
HEaHJIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOr0. UeloBEK HEAHAEPTAIbCKUN
KaK BHJ JIIOAEH XOJOAHOTO KiIMMara. YeloBEK pa3syMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu AQpuKy.
[TaneoreneTrka u nMajieOreHOMMUKA.

DBOJIOLMST COBPEMEHHOTO 4esoBeKka. EcTecTBeHHBbI OTOOp B MOIMYJISIIUSAX
yesnoBeka. MyTanMoHHbIH mpouecc U noaumopdusMm. [lonynsiroHHBIE BOJHBI,



aperid reHoB, murpauus U «3p(EKT OCHOBATENSD» B MOMYJSALHUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [loHarne o pace. boisblune pacel: €BpomneoHaHas
(eBpasuiickasi),  aBCTpajio-HETpoMJHAs  (dKBaTOpUaibHAsl),  MOHIOJIOMIHAS
(a3narcko-aMepuKaHcKasi). Bpemss m myTu paccelieHHs] 4YeJoBeKa IO IUIAHETE.
EnuHcTBO  yenoBeuecknx — pac.  HaydHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco0aeHHOCTh 4YeNOBEKa K pPa3HBIM YCIOBUSIM OKPYXKAIOLIEH Cpebl.
Brnusaue reorpadguueckoil cpeapl W apeiida reHOB Ha MOp(OJIOTHI0O U
(U3HOTIOTHIO YeTIOBEKA.

MeXauCIUIUIMHAPHBIE ~ METOABl B (U3MYEeCKOW  (OMOJIOTHUYECKO)
AQHTPONOJIOTUU.  OBOJIOLIMOHHAS ~ QHTPONOJIOTHS W MAJCOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMYJISIUuA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOONUHI OUOJIOTHYECKOTO M COLIUATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetst: Y. lapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOTOJIOTUMY, «I 0JJOBHON MO3I UeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbDY, «/|BHKYIIIME CHIIBI aHTPOIIOT€HE3A», « DBOIIOLUOHHOE
IpPEBO  4YEIOBEKa», «ABcTpamonutek», «YenoBek  ymensli», «Yenosek
NpAMOXOISIINY, «/{eHncoBckuii yenoBek» «Heanaepranpuby, « KpomaHbOHIEIY,
«IIpenku yenoBeka», «Tanbl SBOJIOLUU YEIOBEKA», «Packl 4eIOBEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB  MaTepUaIbHOM
KyJIbTYpbl ~TPEIKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETaMH TPOUCXOXKICHUS 4YeJIOBEKa,
doTorpaduu HaxX0IOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKA, MOJEIb
yepena 4YeIoBEeKa M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKAa U KHUCTHU
IIMMIIaH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTtopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne 5KOJIOrHYECKUX aJalTallMi YEIOBEKay.

Tema 6. Jkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kamollel cpeaou

3apokneHue U pa3BuTue dKojoruu B Tpyaax A. I'ym6onbpara, K. @. Pybe,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
3KoJIOTHH. CBSI3b KOJIOTUHU C IPYTUMH HAYKAMH.

Meroapl sxonorun. [loneBwsie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
MPUPOJHBIE W J1abopaTtopHbie. MonenupoBaHue B OKOJOTHU. MOHUTOPHHT
OKpY>Karollel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATbHBIN.



3HaueHUE OKOJIOTMYECKUX 3HAHWUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHHAE KaK OCHOBA CBA3EH YeJIOBEYECTBA C Ipuponor. dopmupoBaHue
AKOJIOTHYECKOMN KYJIBTYPbI U KOJOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxemel: «Pa3gensl skomorum», «MeToasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlaGopaTopHas padora «3yueHnune METOJ0B AKOJIOTHYECKUX
HCCIIETOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dkosoruueckre (PaKTopbl U 3aKOHOMEPHOCTH ux naenctus. Kinaccudukanms
AKOJIOTHYECKUX (PaKTOpOB: abUOTHYECKUE, OMOTHYECKUE, aHTpororeHHbie. Ooiue
3aKOHOMEPHOCTH JEHCTBUA 3KoJornueckux ¢akrtopos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOWOHTHBIE
OpTraHU3MBI.

AlGuotnueckue ¢akrtopel. CBeT Kak sKojormdeckuid (axrtop. JleiicTBue
pPa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUd W >KUBOTHBIX [0 OTHOLICHWIO K cBeTy. CuUrHaiapHas poJib CBETA.
doTOonepuoOan3M.

Temneparypa kak oskosnorudeckuid (akrtop. JleiicTBue TemmepaTypsl Ha
opranu3Msbl. [IoiKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBL.

Bnaxnocts kak skojormyeckuil (axkrtop. Ilpucnocobienus pacTteHUd K
nojAep>kaHuto BogHOTO Oanmanca. Knaccudukanus pacTeHHil MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT — TOJINOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DuU3uKo-XUMUYECKHE
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [lpucnocoOneHuss OpraHu3sMoB K
YKU3HU B Pa3HbIX CpeJlax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
rOJIMYHbIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIJIOBUU KU3HU.

XKuznennsie Qopmbl opranu3zMoB. IloHstue o Ku3HEHHOUW (opme.
Kuznennsie PopMbI pacTeHUM: JEPEBhs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTophI. Bunnl OMOTHYECKUX B3aHMMOJICHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,



MyTyalau3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxyieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuueckue, Gadpudeckue). 3HAYCHHE
OMOTUYECKUX B3aMMOJCHCTBUU [JIs1 CYIIECTBOBaHUS OpPraHuW3MOB B Cpele
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JemoHCcTpanumn

Tabmumbel 1 cxembl: «Okomorudeckue (akTopb», «CBETOBOM CHEKTpPY,
«IKOJIOTUYECKHUE TPYIIbI >KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMUecKue aaanTauuu
KUBOTHBIX», «Cpenbl OOUTaHHMS OpPraHU3MOBY», «DBHOJOTHYECKHUE PUTMBDY,
«Kuznennoie  ¢opMbl  pacteHuit»y, <« KuzHeHHele (QOpMBI  KUBOTHBIXY,
«DKOCHUCTEMA MIUPOKOJIHUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUs», «XunHudecTBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanu3m».

O6opynoBanue: repOapuM pacTeHUM M JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIIMSHUIO PAa3IMYHBIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapUU U KOJUICKIIMHU TETUIOTIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBIX PACTEHUH, Uydesa MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSAIMXCA K rurpopuraM, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYMI, KOJJIEKIMH >KUBOTHBIX, OOUTAIOIINUX B pa3HbIX cpeaax,
repOapuM M KOJUICKIIMM PpACTEHWHA M IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KU3HH, TepObapuu H
KOJUICKITUM PACTEHUM M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH
KUBOTHBIX, YUACTBYIOIIUX B Pa3IMYHbIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopnasi pa6ora «BbisiBIeHHE NOpPUCTOCOOJIEHUM OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnasi padora «BpisiBIeHHe MPUCTOCOOJICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlaGopaTtopnasi padora «AHATOMUYECKHME OCOOCHHOCTH pACTEHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTePUCTUKU  TOIMYJISLHH. [Monynsiuust  kak
Oouonoruyeckas cucrema. Poinb HEOJHOPOAHOCTU Cpelibl, PU3NYECKUX OapbepoB U
0CcOOEHHOCTEW OMOJIOrvK BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyasiquid. OCHOBHBIE TIOKa3aTEIW MOMYJISIIUU: YUCICHHOCTb, IUIOTHOCTb,
BO3pacTHasi W IIOJIOBasl CTPYKTypa, pOXKIAeMOCTb, HPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DkoJyiornueckas CTpykTypa nonyysauuu. OIeHKa YMCIEHHOCTH MOIMYJISLUU.
JlnHaMuKa monmyJsiuuu U €€ peryianus. bHOTUYECKUH MOTEHLMAJ IOMYJISIHH.



MopaenupoBaHue JMHaMUKA nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
Kpusble BbDKMBaHUA. Perynsmus 4YUCICHHOCTH TOMYJISAIUNA: POJIb (DaKTOPOB,
3aBUCSIIUX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKkojormyeckod Huile Buaa. MecrooOutanue. MHoromepHas
Mozens dkosormdeckod Humm k.M. XatumHcona. Pa3zmepsl skosiormueckon
HulM. [loTeHnmanpHas u peann3oBaHHAs HUIIW.

Bua kak cucrema nomynsuumid. Apeansl BUAOB. Buabsl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJEHUS W MUrpaluid >KUBOTHBIX. buosorudeckue
MHBA3UM Y4y>KEPOJHBIX BUJIOB.

JdeMoHcTpanumn

IToptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHUYECKHE XApAaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiuum», «Bo3pacTHble  NHpaMuabl
nonyssanum», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeins 3konorudeckor Humu /. M. XatunHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass  pabdora «IIpucnocoOneHuss ceMssH pacTeHUM K
PaCCEICHUIO».

Tema 9. Ikon0orust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OopraHu3MamH B OMOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLICHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpodwuueckne 1nenu U cetd. AOHOTHYECKHE OJIOKH
skocucrteMm. [TouBsl U Wikl B 3kocucteMax. KpyroBopor BElIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcCHOBHBIE  TIOKa3aTelau  JKOCHCTEMBbL. buomMacca W OpOAYyKUUS.
DKOJIOTHYECKUE TUPAMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBnennbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykileccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCHU W HX TMPUYUHBL. AHTPOIOTECHHbIE BO3JECHCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. bruopasnooOpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA yCTOWYUBOCTHU COOOIIIECTB.

[IpupoHBIE PKOCUCTEMBL. JKOCUCTEMbL 03€P U peK. DKocUcmemovl Mopel U
oKeanos. Ixocucmemvbl MYyHOp, 1eC08, CMmenet, NYCMblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3’kocucTtema. ArpoueHos3. Paznnuns
MEKy aHTPOIIOTEHHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.



VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opomckas
dnopa u dayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucTeMax. Poib Kackaonoeo sghghexkma u 6u008-30ughuxamopos (Kuoyesvix
61008) 8 pyHkyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEMIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOINIOTE€HHBIX BO3/IEHCTBUM.

Mexanuzmwi 8030€licmeust  3Aa2pA3HeHUll  PA3HbIX munoe Ha
CyOOP2aAHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu
[Toptpet: A. JIx. Tencnu.
Tabmuupr u  cxemMbl:  «CTpykrypa  OuoneHo3a»,  «IDKocHCTeMa

HIAPOKOJINCTBEHHOTO JIECay», «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHbBIC
IPYIIBl OPraHU3MOB B dKocHucTeMe», «KpyroBopoT BeHIECTB B SKOCHCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«IKojorudeckas mUpaMuaa OMOMacCh», «IDKOJIOTHYECKas MUpaMUa SHEPTUNY,
«O06pazoBanue Oonotay, «IlepBuunas cykueccus», «BoccTraHoBieHuUe jieca Mocie
noxkapa», «9KocucTeMa 03epay», «ArpoieHos», «KpyroBopor BemIecTB M MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMHA HACEKOMBIX, Uydelia MTHII |
3Bepei, repdaprn KyJIbTyPHBIX M TUKOPACTYIIUX PACTCHHH, aKkBapUyM KaK MOJIEITh
HKOCHCTEMBEI.

IIpakTuyeckas padora «3ydyenue u onvcanue ypO03IKOCUCTEMBD».

Jlabopatopuasi padora «M3yueHue pazHOOOpa3usi METKHUX IMOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX)).

IKCKYypeHusl «DKCKypCcUsl B TUIMYHBIN OuoreoneHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU IOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKypcusi «IKCKypCHsl B arposKocucTemy (Ha Mojie WIA B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3kocHUCTEMA

buochepa — oOmennanerapHas 000ji04ka 3eMIIM, TJI€ CYIIECTBYET WIH
CyIllecTBOBaJIa XM3Hb. Pa3BuTHe mpeacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obmactu 6mochepsl u e€ cocran. XKuboe
BelecTBO Ouochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Onochepbl. OcobeHHOCTH OMOCPeEphl Kak
rio0anbHON 3K0ocUCcTeMBI. J{nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl



BEIIIECTB M OMOTEOXMMUYECKHE MUKIBI (Yrieposaa, a3oTa). PUTMHUYHOCTE sIBIICHUN
B Omocdepe.

3oHanbHOCTH Ouochepsl. Ilonstue o Ouome. OCHOBHbIE OHMOMBI CYIIH:
TyHJpa, XBOMHBIE Jieca, CMEILIAHHbIEC U IIUPOKOJINCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCThIHU, TPOMUYECKUE JIECa, BLICOKOTOPhs. KiuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA ’
ouochepHbIX PYHKIIUH.

JdeMoHCcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuper u cxembl: «I'eocdepsl 3emun», «KpyroBopoT azora B Mpupoje»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopoga B IPHUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kiumarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormuueckuit gec.

OG6opynoBanue: repOapun pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek M OKpy:xaI0mIasi cpeaa

DKOJIOTUYECKHE KpPU3UChI M UX MNpUYMHBL. Bo3aelcTBue ueloBeka Ha
ouochepy. 3arps3HeHre BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOUW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KauMmara.

AHTpPOINIOTE€HHOE BO3JICHCTBUE HA PACTUTENbHBIA U KUBOTHBIA MUp. OXpaHa
pPacCTUTENIBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacasie kuHuru. Oco0o oxpansemble mpuponassie Tepputopun (OOIIT).
Boranuyeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHbBIE TPUHUUIIBI YCTOMYMBOIO Pa3BUTHUSL UYEIOBEUECTBA W MHPHUPOIBI.
PanvonanbHO€  MPUPONONOJIL30BAHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emud. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpU3UCA U €T0 BEPOSITHBIE MOCIICICTBUSI.

Pa3zBuTHe METONOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8auus nepexooa K pecypcocbepezarowe u
KOHKYPEHmMOCnocoOHot anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcasi.
Hayuonanvuvle ungopmayuonnvie cucmemsl, obecneuugarouue O00CMYn K
ungopmayuu nO  COCMOAHUIO OMOENbHbIX U008 U dKkocucmem. (OcCHoOBbL
sKopeadbuumayuyu dKocucmem u Ccnocobos 00pvObLl ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyusa mopckux u HazemHvlx 3KOCUCTEM.

JdemMoHcTpanuu



Tabmumst  u cxembl:  «3arps3HeHHe  aTMocdepbl»,  «3arps3HeHue
runpoceprr», <«3arpssHenue mouBb», «llapHukoBeit  3ddekT», «Ocobo
OXpaHseMbIE IPUPOJIHBIE TEPPUTOPUN», «MOAEIIN yIIPABIISIEMOTO MUPAY.
Oo6opynoBanue: Qororpapuu OXpaHAEMbIX PACTEHHMH M KUBOTHBIX KpacHo#
kHuru Poccurickon ®@enepanuu, KpacHON KHUTM pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHUS
oOy4JaroumMMucs MporpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METaNpeIMETHBIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOCHUS MPOTPAMMBI 10 OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIIME: OCO3HAHKE OO0YYaIOIIMMUCS POCCHICKOM
IrpaXIAaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yenenanpaesnenHoe paseumue BHYTPEHHUX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIMMHU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue  NpagoCoO3HAHUs — SKOJIOTMYECKOU
KYJBTYPBbI, CHOCOOHOCMU CMABUMb 1IETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OUOJIOTHH JIOCTUTAOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JACSATEIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUICKUMH COLUOKYJIbTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMHU U HOpPMaMu
MOBEJEHUSI U CIOCOOCTBYIOT MpPOLIECCAM CAMOIO3HAHUS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBAKEHHS K 3aKOHY M IMPABOIOPSAAKY, YEIOBEKY TpyAa U CTApUIEMY IMOKOJICHHIO,
B3aMMHOI0 YBa)KE€HHUSA, OEPEKHOTO OTHOIICHHS K KYJbTYpHOMY HACIEIUI0 M
TpaJAULMsIM MHOTOHALIMOHAJIBHOTO Hapona Poccuiickoit denepanuu, nTpupoae U
OKpYXarolIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMSI YyueOHoro mpenmera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCTH O0YYAIOIINXCS PyKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA AEATEIBHOCTA B MPOILIECCE peaU3allMd OCHOBHBIX HAaIpPaBICHUN
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3ULIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHUTYIHMOHHBIX MpaB M O0S3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESITEIBHOCTH IIPU CO3JAHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMO3UIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBAaTh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JTIOJIE C Pa3HBIMU YOCKIECHUAMU, KyJIbTYPHBIMUA LICHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B NIPOILIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUSA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropmoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBLHOI0O Hapoaa Poccnu;

[IEHHOCTHOE OTHONIIEHUE K MPUPOJHOMY HACICIHUIO U MaMITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWUH, TOHUMAaHUS 3HA4YCHUs] OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaeiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIyXeHWI0 W 3amute OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY OBITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

MOHUMAHUE W peaau3amus 30pOBOTO U 0Oe30macHOro oOpa3a >KHU3HHU
(3mopoBOoe  TMTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, peryspHas ¢uzndeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHWE IIEHHOCTH TPABWJI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€3011acHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIHHOCTH TEXHOJOTHYSCKONH M COIMAIBbHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATD TAKYIO JI€ATEIbHOCTD;

HMHTEpPEC K pa3Iu4HbIM cepaM MpodeCcCUOHATIBHOU JEATEeIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peau30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U CaMOOOpa30OBaHHMIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHA HKOJOTHYECKON KYyJIbTYphl: MPUOOPETECHUE OIbITa
IJJAHUPOBAHMSI TOCTYIIKOB W OIIGHKH MX BO3MOXKHBIX ITOCICICTBHMA ISt
OKPYXKaroLIen Cpebl;

OCO3HaHME TJI00ATIBHOTO XapakKTepa SKOJIOTHYECKHX MPOOJeM M MyTel HuX
peIIcHUS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYEHUU OHOJIOTHH
3HAHUS W YMEHUS TPU PEIICHUH TPoOJIeM, CBSA3aHHBIX C PaIllMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COOJIIOJICHHE  TpPaBWJI  TOBEJAEHUSI B TNPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHy BHIIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE  HEINPUITUE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYXKaKOLIEH
IPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOJIAronpusiTHbIE IKOJIOTUUYECKUE
MOCJIEJICTBUS NMPEANPUHUMAEMbIX ACHUCTBUI U MPEIOTBPAILATh UX;



HaJU4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OmnbITa NEeSATENbHOCTH AKOJIOTMYECKOM HaIlpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMATBHOU
PAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN JIEATEIbHOCTH IKOJIOTHYECKOM
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM M YWTATENbCKOM KYJbTYpbl KakK CpeIcTBa
B3aUMOJICHCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHue creuupukn OWOJIOTMH Kak HAayKHd, OCO3HaHHs €€ poju B
(opMUPOBAaHMN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE NMPUPOJIbI, YEJOBEKa U
oOlIecTBa, B IMO3HAHMM MNPUPOIAHBIX 3aKOHOMEPHOCTEW M PEIICHHH MpoOIemM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBWJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTb PEeCypCHble  MpPOOJEMbl  pPa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTel BBIXOJA W3 II00AJBHBIX HKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHus  Mepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PalMOHAJIBLHOMY
UCTIOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHMOJOTMYECKUX 3HAHUM B LEIAX
MOBBIIICHUST OOUIEH KYJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHONW TPaMOTHOCTH OOydYaromuxcs, GopMupyeMoit
pU U3YYEHUU OHOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJyYyaeMble 3HAHUS [JIs aHaliu3a |
OOBSACHEHHUSI SBJIICHUN OKPYXKAIOIEr0 MUPa U MPOUCXOJANIMX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB U
MMEOIINXCS JAHHBIX C LEJNbI0 NOJYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEeATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMNPEPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OHMOJIOTUHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus
BKJIFOYAIOT: 3HAYUMBIC JUIsI (OPMHUPOBAHHUS MHUPOBO33PEHUS OO0yYAFOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TOHATHS, OTpakarollue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaONIOJIeHUe, HU3MEpPEHUE, OKCIEpUMEHT U Jpyrue);
yHUBEpCalbHble Yy4yeOHble JieHcTBUs (TIO3HABaTENIbHbIE, KOMMYHHUKAaTHUBHBIE,

PEryJISITUBHBIC), obecrieunBaroIue dbopmupoBaHue GyHKIMOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYarolluXcs; CIOCOOHOCTh
00y4aromuxcst UCTIOJb30BaTh OCBOCHHBIC MEXTMCIUTUTMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHMS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBUS B
MIO3HABATEILHON U COITMAILHOMN ITPaKTHKE.

B pesynapraTte wu3ydeHHss OMOJIOTMM Ha YPOBHE CPEAHEro OOWIero
oOpazoBaHusi y oOyyaromierocss OyayT chOpPMUPOBAHbI IO3HABATEIbHbBIC
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JNEHUCTBUS, PEryJATHBHbIE YHUBEpPCAJIbHBIC YueOHbIE JEWCTBHUS, COBMECTHAas
JIeSITEIIbHOCTb.

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBEpPCAIbHBIMH Y4eOHbIMH NMO3HABATEJbLHLIMH
JeHUCTBUSAMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENIbHO  (OpMYJIHMpPOBAaTh W aKTyalW3upoBaTh  MpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHMHM 3HAHWM TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTEPHBIC MPHU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpEeNeNATh IEeTu JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTCPHH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PAKTOB M SBJICHHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pPaCCyKIeHUS (MHIyKTUBHBIC, JETyKTUBHBIC, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTh CXEMHO-MO/IEILHBIE CpencTBa JUIS MIPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTHUBOPEUM  pa3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pEIICHHUsS MPOOJEMbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBAaTh M  BBIMOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IEHCTBHUS:

BJIQ/IETh HaBBIKAMH Y4€OHO-MCCIIET0BATEIbCKON M MPOSKTHON JIEATETHHOCTH,
HaBbIKAaMH  pa3pelieHusi MnpoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIONIb30BaTh pPa3jMYHbIEe BUABl JEATEIBHOCTH TO TOIYYCHHIO HOBOTO
3HAaHUA, €r0 HWHTEPIpEeTAINH, MPEOOPa30BAHUIO M TPUMEHEHUI0 B YYeOHBIX
CUTyalUsX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYAlIMSIX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHbIE CBSI3W W aKTyaJlM3UpOBaTh 3ajaauvy,
BBIIBUTaTh TUNOTE3y €€ pelIeHMs,, HaXOAWTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3adaud  pPe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYLIECTBJISATh LI€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOOB
NeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTh 3HAaHWS B IMO3HABATEIbHYIO M MPAKTHUECKYIO0 00JacTu
KHU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJIEH, MpEAJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHAIU3UpPOBATh



nH(}OpPMAITHIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

(GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NTUUYHBIE METOJbI MPU MOUCKE U
oTbope Ouosornyeckor mHpopMalu, HEOOXOAUMOM Il BHITIOTHEHUS yYCOHBIX
3ajady;

mpuoOpeTaTh OMBIT WCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT U, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  GOpMYy  MPEACTABICHUS
ouonoruueckor MHGopMauu (Cxemsl, TpaduKy, AUATPAMMBbI, TaOIHIIbI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonoruyeckod uWHPOpMALMEH: TMPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOpPMYJIbI, ab0peBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH)OpMaIuw,
MH(POPMAIIMOHHOM 0€30I1aCHOCTH JIMYHOCTH.

OBJajieHHe YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JUCKYCCHUU MO CYHIECTBY OOCy»KaaeMoM TeMmbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBHIMIOJHEHUS TMpeiaraeMoi
3aJlayM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIUN APYTUX yYACTHUKOB
JIMajora Uiv JUCKYCCUH);

pacno3HaBaTh HEBepOalbHBIE CpEACTBA OOIICHUS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PIMKTHI K BECTH IIEPETOBOPHI;

BIIQ/IETh PA3IUYHBIMU CIOCOOAMH OOIICHHS M B3aWMOJCHUCTBHUS, MMOHUMATH
HaMEpEeHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
1 B KOPPEKTHOU opMe HopMyIupoBaTh CBOM BO3PAKECHHUSI,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eI TeJbHOCTh:

MOHUMATh M HCIOJH30BATh MPEUMYIINECTBA KOMAHIHOW U WHIAWBUAYaTHHOM
paboOThI IPH peIIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MIPUMEHEHUS TPYIOBLIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEHUCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0T0 YjeHa KOJJIEKTUBA;



IPUHUMATh I[€JIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenensiaTb pojad ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYAaCTHHKAa KOMaHJIbl B
oOIIHii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

NpejjiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C MO3ULIHH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUIIMATHUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUIX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JIEUCTBHSIX M MOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYIKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISATh IUIAH pEIIEHUs MpoOsieMbl C  YUYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHUI;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIULUU B
pa3HbIX O00JIACTAX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJaJ€Th  HABBIKAMM  IO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, HMX pE3yJbTaTOB H
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peQIIEKCHH AJIsi OLEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh pEUIEHUS MO0 HUX
CHUKEHHUIO;



IIPUHAMATh MOTHBBI M apPryMEHTBbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

3) npuHATHE ce0s M APYTHX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apPryMEHTBl JPYTHX IIPU aHaIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJabTaTbl OCBOEHUS COJEpPXKaHUS Y4YeOHOro MpeaMeTa
«buonorus» Ha yrayOnéHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOecredYeHHue
npodunpHOro  0o0yueHus:  oOydarouuxcss  Ouosormu. OHM  BKIIIOYAIOT:
crnenuduueckue sl OM0JIOrUY Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUIA 110
OCBOEHUIO, MHTEPIPETAUN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX, & TAKKE B
peanbHBIX KU3HEHHBIX cUTyalusax. lIpenMeTHble pe3ynbTaThl MPEACTABICHBI IO
roJilaM U3y4YeHHUsl.

[IpenmeTrHble pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MeECT€ U PpOJM OHUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
NO3HAHMM  3aKOHOB  HIPHUPOJAbI U  PEIIEHWH MpodJeM  pallOHAIBHOTO
IPUPOJIONOIB30BAHMS, O BKIIAJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHUE
OHoJIoTNY;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpash BKJIOYACT:
OCHOBOIIOJIAralIyue OUOJIOTMYECKUE TEPMUHBI M TOHATUA (KU3HB, KIIETKA,
OpraHmsM, MeTado0JIiu3M, TOMEOCTa3, CaMOPETYJSLUs, CaMOBOCIIPOU3BEICHUE,
HaCJIEJICTBEHHOCTh, U3MEHYUBOCTb, POCT M Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneitnena, P. BupxoBa, XxpomocoMHast Teopust
HacnenacTBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W TMPOUCXOXKACHUS  KYJbTYpHBIX  PAacTeHWil),  3aKOHbI
(enmHOOOpa3usi MOTOMKOB MEPBOrO MOKOJEHUS, PacCILEIUIeHHs, YUCTOTHl TaMeT,
He3aBUCUMOTO HacnenoBaHuss [.  MeHgens, TOMOJIOTMYECKUMX PSJOB B
HACJICICTBEHHOMN U3MEHYUBOCTH H. n. Basuiosa), IIPUHIIATIBI
(KOMIIIIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAaMU HAyYHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCaHHME, W3MEpPEHUE,
HaAOIII0/IEHUE, SKCTIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CHCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIOIINX B OPraHU3Max PAcCTeHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKIX
MPOLIECCOB: OOMEHa BELIECTB (METa0O0IM3M), MPEBPAILIEHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TreTepoTPOGHOr0 THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mel03a, raMeTOTreHe3a, IMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAUBUIYAIBHOTO  Pa3BUTHUS ~ OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHS T'€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YyCTaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOWIAMH KIETKH U HUX
(YHKIUSAMH, CTPOEGHUEM KIETOK pa3HbIX TKaHe M uX (QyHKUUAMHU, MEXITY
OpraHaMM M CHCTEMaMHU OpPraHOB y pACTEHMH, *XUBOTHBIX U YEJIOBEKa M HUX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB M HMX (QYHKIHUSAMH, MEXIy 3Tanamu
oOMeHa BEeIIECTB, 3TallaMU KJIETOYHOTO ITUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM M
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBIBJISITh OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUid, )KUBOTHBIX M YEIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII;

yYMEHHE peliaTb OMOJIOTHYECKUE 3aJa4t, BBISBISATh TPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY MCCIETyeMbIMU OMOIOTHUYECKUMHU MPOLIECCAaMU U SIBJICHUSAMH, JeNaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHHH TOJTyYE€HHBIX PE3YyJIbTaTOB;

yMEHUE BBIMOIHATh JTAOOPATOPHBIE W TPAKTUYECKHE PabOThI, COOMIOAATH
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYTI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMH
cpeactBaMu, GOpMyIUpys Ielb HWCCIEIOBaHUs, aHATU3UPOBATH IOIYYCHHBIC
PE3yNbTATHI U JACNaTh BBIBOIBL;

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIIEIOBATEILCKONW paboTe Mo OmoJIoTHH,
HKOJIOTMM U MEIUIMHE, MPOBOJMMON Ha 0a3ze IIKOJBbHBIX HAy4HBIX OOILECTB, U
NyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  Pe3yNbTaThl HA  YYCHHUECKHX

KOH(epeHIusIX;
YMEHUE OLICHMBATh 3THYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
objmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE

OIUIOZAOTBOPEHHUE, HANPABICHHOE M3MEHEHHE I€HOMa M CO3/IaHHE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccunoHanbHON
NEeSATEIPHOCTH B 00JacTH OWOJIOTHH, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBON MPOMBIILIEHHOCTH, YIIyOJIATh MO3HABATEIbHbIN
UHTEpPEC, HAMIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
MPOJIOJDKEHNE  OMOJIOTUYECKOTO 00pa3oBaHHWS B  OPTaHM3AIUSAX  CPETHETO
MPO()eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBECHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOILI W PEIICHUU SKOJOTHYECKHUX
npo0jieM dYeloBEeYecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIONB30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
0OIIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIAQJCTh CHUCTEMOW OHOJOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET
ompeneieHus] M TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAraloImUX OHOJOTUYECKUX
TEPMUHOB M TOHATUM (BUI, DKOCHCTeMa, Ouocdepa), OMOJOTHUYECKUE TEOPUU
(aBommonionHas Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPHS IBOJIIOINH), YICHUS
(A. H. CesepiioBa — 0 nyTsX W HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro papHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxoactea K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMYECKON NHUpaMUJIbl 3HEpPruM), rumnores3sl (runore3a «vupa PHK» V.
I'unGepra);

yMEHHWE  BJQJ€Th  OCHOBHBIMM  METOJaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX YKUBBIX 00BEKTOB M DKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, DKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OIICHKY aHTPOIIOTCHHBIX U3MECHECHHUI B IPUPOJIC;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TPU3HAKH: BHJIOB, OHOTEOIICHO30B,
OKOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOIIEro, ABHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUIECKOTO u CUMIIATPUIECKOTO
BUI000pa30BaHMs, BIMSHUS JBIDKYITUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejic OOMTaHWs, YepeAOBaHMS HaIPaBICHHUMI
ABOJTFOIIMH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIWBAaTh B3aWMOCBSI3U MEXKIY TPOIECCAMU DBOJIOINH,
JIBYDKYIIUMHA CHJIAMU aHTPOIIOT€HE3a, KOMIOHEHTAMHU Pa3IMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIABISITH  OTJIMUYMTEIbHBIC  TPH3HAKH  KUBBIX  CHCTEM,
NPUCIOCOOJICHHOCTh BUJIOB K cpefie OOMTaHus, a0MOTHYECKUX U OUOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€i  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

yMEHUE MCIOJb30BaTh COOTBETCTBYIOIIME apTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JIJIs J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PAa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPE/bl OOMTaHUS, €IUHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUs MHOTrooOpasusi BHJIOB U
HKOCHCTEM KaK YCIOBHSI COCYLIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA,

yMEHHUE peliaTb OMOJOTUYECKUE 3a/1a4H, BBISABISTh IPUUUHHO-CIIEICTBEHHBIC
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU MPOILECCAMU U SBIICHUSMH, J1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M IMpaKTUYECKHe padoThl, COOII0IATh
npaBuiIa nmpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, MPOBEPATh UX OAKCIEPUMEHTAIBHBIMU
cpenctBamu, GOPMYJIUPYs IElib HCCIENOBAaHUSA, AaHAIMW3UPOBATH IOJYyUYECHHbIE
pE3yNbTaTHI U JACNaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HCCIIEIOBATEIbCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPENCTaBISATH  TOJYYCHHBbIE  pe3yJbTaThl HAa  YUYEHHYECKUX
KOH(epeHUHUsIX;

YMEHHE OIICHWBATh THUIIOTE3bl M TEOPHH O TIPOUCXOKICHUH KU3HU, YEIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOCO0axX MpeloTBpaLICHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHUE OCYIIECTBIISATh OCO3HAHHBINM BBIOOp Oymyrmieil mpodeccroHanbHOM
JESTeNIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIOIH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SMCTBA, MHINEBOMN
POMBIIIVICHHOCTH, YIJIYyONIATh TO3HABATENbHBI WHTEPEC, HAIPaBICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  MpoPeccCuu U TPOJOJIKEHUE
OMOJIOTUYECKOT0 00pa3oBaHUs B OPraHM3ALUSAX CPEAHETr0 MPOPECCUOHAIBHOIO U
BBICIIIETO0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThI pecypenI
1 buonorus xak Hayka 0
2 JKuBble cucTeMBbl U UX U3yUYCHHE 0 0
3 buosnorust kietku 0 0.5
4 XuUMHYECcKasi OpraHUu3aIus KICTKA 10 0
5 Crpoenrie u GyHKIUHU KICTKU 8 0
5 OOMeH BeIecTB U NMPEBpaIICHUE SHEPTUH B 9 0 1
KJIETKE
7 HaCJ'IeI[CTBeHIfa}I uHpopManus U 9 0 0.5
peanu3anus e€ B KJIeTKe
JKHU3HEHHBIH UK KIETKA 6 0 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 0 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
1 ['eneTrka — HayKa O HacJIEeICTBEHHOCTU U ) 0 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 ['eneruka yenoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4 0
17 PesepBHOe Bpems 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomsusre  MparTmucckume (undposbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 3apox/IeHUE U PA3BUTHE IBOTIOIMOHHBIX 4 0 0
NpeCTaBICHUN B OUOJIOTHH
Mukpoa3Botonus U €€ pe3yJibTaThl 14 0 2
Makpo3Bosronus 1 €€ pe3yabTaThl 6 0
4 [IpoucxosxaeHne u pa3BUTHE KU3HA HA 15 0 15
3emie
5 [TporcxokIeHHE YeI0BeKa — aHTPOIIOTCHE3 10 0 1
DKOJIOTHs — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 0 1.5
OKoJ0rus BUJOB U MOIYJISIIUN 9 0 0.5
9 ?;:;zlriﬂ co00111eCTB. DKOJIOTHYECKHE 12 0 05
10 Buocdepa — rimobanbHast skocucTemMa 0 0
11 YenoBek 1 OKpyXkaroiias cpeia 0 0
12 PesepBHoe Bpems 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 0 7.5







ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaunuyecTBO 4acosB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchbl
bubmuorexa [JOK
BI/IOJ'IOFI/IFI KAaK KOMIIJICKCHas HaYKa nu
(K TACTE COBDEMEHHOMO OILecTRa 1 0 0 https://m.edso0.ru/863e6122
P m https://m.edsoo.ru/863e632a
bu6mmorexa [IOK
JKuBrnle cucTEMBI U UX CBOMCTBA 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
YpoBHEBas OpraHu3aIus KUBbIX Bubmiorexa ITOK
creTeN 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Hcrtopus OTKPBITHS U U3YUEHUS Brommozexa [IOK
p Kn p Y 1 0 0 https://m.eds00.ru/863e6122
FJICTKH. BJICTORHaA TCOpHA https://m.edsoo.ru/863e632a
MeTo/1bl MOJNIEKYISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas pabora
. bu6mmoreka [JOK
«M3ydyeHne MeToI0B KJIETOYHOU
GuonorH (xpoMatorpadus 1 0 0.5 https://m.edso0.ru/863e6122
0710 pomatorp ’ https://m.edsoo0.ru/863e632a
anekTpodopes, AuddepeHnnaibHoe
ueHtpudyruponanue, [1LP)»
bubmuorexa [JOK
XUMHUYECKUN COCTAB KIIETKHA 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MuHepanbHbIe BELIECTBA KJIETKH, UX 1 0 0 bubnnorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Ouosiornyeckas poJib

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

OpraHnuyeckue BEIIecTBa KICTKH —
oenku. JlaboparopHas pabora

bu6mmoreka [IOK

8 «OBHADYSKCHIE BeTKOB ¢ TOMOIILIO 0.5 https://m.eds00.ru/863e6122
Py . . B https://m.eds00.ru/863e632a
KaueCTBEHHBIX PEaKIIUii»
. bubmuoreka [JOK
CBoticTBa, Ki1accuuKaIus u
9 " 5 0 https://m.eds00.ru/863e6122
YHKIHHI DEKOB https://m.eds00.ru/863e632a
Opranuveckue BEeIecTBa KJICTKH — bubmorexa HOK
10 - 0 https://m.eds00.ru/863e6122
y A https://m.eds00.ru/863e632a
Opranuveckue BeIecTBa KJICTKH — bubmorexa LIOK
11 mfnn o 0 https://m.eds00.ru/863e6122
A https://m.eds00.ru/863e632a
Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHnast pabota bubnunoreka [JOK
12 «MccnenoBanne HYKJIIGHHOBBIX 0.5 https://m.eds00.ru/863e6122
KHCJIOT, BRIACIICHHBIX U3 KIIETOK https://m.edsoo.ru/863e632a
PA3JIMIHBIX OPraHU3MOB)
bu6mmoreka [IOK
Crpoenue u pyaknuu ATO. e
13 P q)}:b L(II) (HT(JI:DL;D Y 0 https://m.eds00.ru/863e6122
HYITICOSHATPHAOCHATHL https://m.edso00.ru/863e632a
CexBennponanue JIHK. Mertomapl bubmuorexa [JOK
14 T€HOMUKH, TPAHCKPUIITOMUKH, 0 https://m.eds00.ru/863e6122
MIPOTEOMUKHU https://m.eds00.ru/863e632a
bubmuorexa [JOK
15 MeToabl CTpyKTYypHOI OHOJIOTUU 0 https://m.eds00.ru/863e6122

https://m.edsoo.ru/863e632a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Tunsl kietok. [Ipokapuornueckas

bubmuorexa [JOK

16 . 0 https://m.eds00.ru/863e6122
fretia https://m.eds00.ru/863e632a
CrpoeHue 3yKapruoTHUYECKON KIIETKH. bubnnoreka [JOK

17 [TpakTudeckas padbora «M3yueHue 0.5 https://m.eds00.ru/863e6122
CBOMCTB KJICTOYHOI MEMOpPaHBI» https://m.edsoo.ru/863e632a

bubmuoreka [JOK

18 IToBepXHOCTHBIN anmapar KJICTKH 0 https://m.eds00.ru/863e6122

https://m.eds00.ru/863e632a
OnHoMeMOpaHHBIE OPraHOU b
P P bubmuorexa [JOK
kietku. [IpakTrueckas padora
19 S 0.5 https://m.edso00.ru/863e6122
M A H . https://m.edso00.ru/863e632a
PACTHTEIBHBIX KICTKAX)»
[TomyaBTOHOMHBIE OPraHOMIbI
KJICTKHA: MUTOXOHJIPUH, TTACTH/IBL.
bu6mmoreka [JOK
JlaboparopHnast pabota

20 - 0.5 https://m.eds00.ru/863e6122
(VICCIICTIOBARMUE LITAZMOTIH3A 1 https://m.eds00.ru/863e632a
JIETINIa3MOJIHN3a B PACTUTENbHBIX
KJIETKaX»

bu6mmoreka [IOK

21 HememOpanHbie opraHOU bl KJIETKH 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bu6mmorexa [IOK

22 Crpoenuie u GyHKUIUH s11pa 0 https://m.edso00.ru/863e6122

https://m.eds00.ru/863e632a
CpaBHUTEIIbHAS XapaKTePUCTHKA
KJIETOK 3yKapuort. JlabopaTopHas bubmorexa [JOK
23 ] 0.5 https://m.eds00.ru/863e6122

pa60Ta «I/I3y‘-ICHI/IC CTPOCHUS KIICTOK
PAa3JIMIHBIX OPTraHU3MOB»

https://m.edsoo.ru/863e632a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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AcCUMUIISTINS ¥ TUCCUMILISALINAS —
JIBE CTOPOHBI MeTaboam3Ma. Turbt
oOmMeHa BemiecTB. JJaboparopHas
pabora «/3yueHne KaTaTuTHIECKON
AKTUBHOCTH ()epMEHTOB (Ha MpUMepe
amMmIIa3bl WIK KaTajaa3bl)»

DepMEHTAaTUBHBIN XapaKTep peaKiuil
KJIETOYHOTO METab0IM3Ma.
Jlaboparopnas pabota «/3ydyenue
(hepMEeHTaTUBHOTO pacIeTICHUS
MIEPOKCH/Ia BOJIOPOJIA B PACTUTEIILHBIX
Y )KHBOTHBIX KJIETKAX»

benku-akTuBaTOpHI M OCIIKU-
WHTUOUTOPHI

ABTOTpOGHBIN TUII OOMEHA BELLECTB

dorocuntes

Xemocunres. JlaboparopHas paboTa
«CpaBHeHHe npolieccoB (POTOCHHTE3A
U XEMOCHHTE3a»

AHa’poOHbIE OpraHu3Mbl. Buiel
opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U
TBIXAHHSD»

A»poOHbIE OpraHu3Mbl. JTambl

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
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bu6mmoreka [JOK
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bu6mmoreka [JOK
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bu6mmoreka [IOK
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bu6mmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
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HHEPreTUIEeCKOro ooMeHa

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

DHeprust MEMOPaHHOTO IPaJUCHTA

bu6mmoreka [IOK

32 nporoHoB. Cunre3 AT®: pabora 0 https://m.edso00.ru/863e6122
1ipoToHHON AT®-cuHTa3bI https://m.eds00.ru/863e632a
bubmuoreka [JOK
33 Peakiiuyn MaTpu4HOTO CHHTE3a 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
34 TpaHCKpHUIIIUS — MaTPUYHBIA CHHTE3 0
PHK
bubmuoreka [JOK
35 Tpancsiiust u e€ 3Tarbl 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bubmuorexa [JOK
Konnposanue ammuuokucinot. Poib
36 5 5 5 0 https://m.eds00.ru/863e6122
PHOOCOM B DUOCHHTE3C DEJIka https://m.edsoo.ru/863e632a
Opranu3zanys reHoMa y IpoKapuoT u bubmorexa HOK
37 e y 0 https://m.eds00.ru/863e6122
yKap https://m.edsoo.ru/863e632a
bu6mmoreka [JOK
MonekyJiapHbIe MEXaHU3MBI
38 KCTIDECCHI [eHOB Y AVKADHOT 0 https://m.eds00.ru/863e6122
p yoykap https://m.edsoo.ru/863e632a
Bu Cbl — BHCKJICTOYHBIC (DOPMBI
by dop BuGmuorexa LIOK
KU3HHU U OOJIUTaTHBIC TIAPA3UTHI.
39 - 5 C 05 https://m.eds00.ru/863e6122
pakticckad pabota «L-o3Nanmne https://m.edso0.ru/863e632a
MOJIEJIA BUPYCa»
bubmuorexa [JOK
BupycHbie 3a001eBaHus YeIOBEKa,
40 0 https://m.eds00.ru/863e6122

YKUBOTHBIX, PACTCHUI

https://m.edso0.ru/863e632a
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HanorexHoyiornu B OMOJIOTUH U

bubmuorexa [JOK

41 0 https://m.eds00.ru/863e6122
MEHIIHE https://m.eds00.ru/863e632a
bubmuorexa [JOK
42 JKu3HEHHBIN UK KICTKH 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuoreka [JOK
43 Martpuunsiii cuates JJHK 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Xpomocomel. JlTaboparoprast pabota bubnmnoreka [JOK
44 «M3yyeHne XxpoMocoM Ha TOTOBBIX 0.5 https://m.eds00.ru/863e6122
MHKpOIIpernaparax» https://m.eds00.ru/863e632a
bubmuorexa [JOK
45 JleneHue KICTKH — MHTO3 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Tuns! knetok. Kapuokunes u
nutokunes. Jlaboparopuas padora bubnunoreka [JOK
46 «Habnroerne MuTO3a B KJIIETKaX 0.5 https://m.eds00.ru/863e6122
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX https://m.eds00.ru/863e632a
MUKpOIpenaparax)»
bu6mmoreka [IOK
47 Perynsnus )KU3HEHHOTO LIUKJIA KIIETOK 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
bu6mmorexa [IOK
48 OpranusMm Kak eIMHOE LEN0e 0 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
Txanu pactenuii. JlaboparopHas bubmotexa [JOK
49 5 p T ' p . p . 0.5 https://m.edso0.ru/863e6122
pabota «/3ydyeHne TkaHel pacTeHU» https://m.eds00.ru/863e632a
50 TkaHM )KUBOTHBIX U YEJIOBEKA. 0.5 bubnmoreka [JOK
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Jlaboparopuas pabora «3ydeHne
TKaHEN )KUBOTHBIX)

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Opransl. CucTeMbl OpraHoB.

bu6mmoreka [IOK

51 Jlaboparopnas pabora «3ydeHne 0.5 https://m.eds00.ru/863e6122
OpPraHOB IIBETKOBOI'O PACTECHUD) https://m.eds00.ru/863e632a
bubmuorexa [JOK
52 Ormopa Tena opraHu3MOB 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuoreka [JOK
53 JIBrOKeHHE OpraHu3MOB 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuorexa [JOK
54 [Iuranue opraHu3MoB 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bu6mmoreka [JOK
[TuTaHue MO3BOHOYHBIX KHBOTHBIX.
55 - 0 https://m.edso00.ru/863e6122
WIeBapUTEIbHAS CHCTEMA YEJIOBEKa https://m.eds00.ru/863e632a
bu6mmoreka [JOK
56 JlpIxaHue OpraHu3MOB 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
bu6mmoreka [JOK
JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
57 0 https://m.edso00.ru/863e6122
Henonera https://m.eds00.ru/863e632a
bubmuorexa [JOK
58 TpaHcnopT BENIECTB y OPraHU3MOB 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bubmuorexa [JOK
KpoBeHocHas cucteMa mo3BOHOYHBIX
59 0 https://m.eds00.ru/863e6122
PKHBOTHRIX I HesoBeKa https://m.eds00.ru/863e632a
60 Brinenenue y opranu3zmMoB 0 bubmuorexa [JOK
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61

62

63

64

65

66

67

3amuTa y OpraHu3MoB

I/IMMYHHEUI CHCTEMaA YC€JIOBCKa

Pasgpaxxumocts u perymsinus y

OpraHu3mMoB

FYMopaJ'IBHaH peryisinusa u

OHJOKpHUHHAsA CUCTECMA JKUBOTHBIX U

YCJIO0BCKAa

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

[TonoBoe pazmMHOKEHUE

Meiio3

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmorexa [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edso0o.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a

68

69

I'amerorenes. O6pazoBaHue u

Pa3BUTHC IMOJIOBBIX KJICTOK.

JlaGopatopHnas pabora «3yuenue
CTPOEHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpPOIpErapaTax»

I/IH,[[I/IBI/II[ya.TIBHOC Pa3sBUTHC
OpraHnu3MOB — OHTOI'CHEC3

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
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3akJajKa OpraHoB U TKaHEeH U3

bubmuoreka [JOK

70 ADOEIICBLIX THCTKOE 0 https://m.eds00.ru/863e6122
PO https://m.edso0.ru/863e632a
PocT u pa3BuTHE )KUBOTHBIX.
bu6mmoreka [IOK
JlaGopaTopHas paboTta «BrlsBiieHHe
71 . 0.5 https://m.eds00.ru/863e6122
TIPHSHAKOB CXONCTRA 3APOLBITICH https://m.eds00.ru/863e632a
[MO3BOHOYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUIA.
Jlaboparopnas pabota «CtpoeHue bubmmorexa LIOK
72 0.5 https://m.eds00.ru/863e6122
OPTEHOB PASMHOIKCHILE BRICHTHX https://m.eds00.ru/863e632a
pacTeHui»
bubmuorexa [JOK
Hcropust CTAaHOBIICHUS W Pa3BUTHUS
73 CHOTHKH KAK HAVKHL 0 https://m.eds00.ru/863e6122
y https://m.edso00.ru/863e632a
OCHOBHBIC TIOHSTHS ¥ CUMBOJIBI
bu6mmorexa [IOK
reHetuku. JlabopatopHas pabora
74 Jlposoua Kax oBBeKT 0.5 https://m.eds00.ru/863e6122
P . https://m.eds00.ru/863e632a
TCHETUYCCKUX MCCIICTOBAHUI
3aKOHOMEPHOCTH HACIeT0BaHUS
MpU3HAKOB. MoHOTHOpUIHOE
bu6mmoreka [IOK
ckpemuBanue. [Ipaktuueckas pabota
75 "VIsvaeHIe DEsVIETATOR 0.5 https://m.eds00.ru/863e6122
Y pesy https://m.edso00.ru/863e632a
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uis"
bubmuorexa [JOK
[MuTonornyeckre OCHOBHI
76 e — 0 https://m.eds00.ru/863e6122
pra petlt https://m.eds00.ru/863e632a
77 AHanu3upymoluee CKpeluBaHue. 0 bub6nuorexa [IOK
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Henosnnoe nomuanpoBanue

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

JiurnbpuiHoe CKpeuBaHme.
[Ipaktuyeckas padora «3yuenue

bu6mmoreka [IOK

78 5 0.5 https://m.edso0.ru/863e6122
PE3yIILTATOB IMTUOPUIHOTO https://m.edsoo.ru/863e632a
CKpEUIMBAHUSA Y APO30(UIbD)

L{uTOMOrNYeCKre OCHOBBI Eubmorexa IIOK

79 5 0 https://m.edso0.ru/863e6122
JUHTHOPHHOTO CKpEIMBARUA https://m.edsoo.ru/863e632a
CUeIUIeHHOE HACIEN0BAHUE bubmmorexa LIOK

80 0 https://m.edso0.ru/863e6122
TpU3HAKOB https://m.edsoo.ru/863e632a
XpPoMOCOMHAsA TEOPUS bubmaorexa IJOK

81 p p 0 https://m.edso0.ru/863e6122
HACICNCTREHHOCTH https://m.edsoo.ru/863e632a

bu6mmoreka [JOK

82 I'enernka moxna 0 https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a
bu6mmoreka [JOK

83 I"'enoTun Kak 1ej10CTHAsI CUCTEMA 0 https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a
T'eHeTHUECKUN KOHTPOIb DA3BUTHS Bubmzorexa LIOK

84 . poIb b 0 https://m.eds00.ru/863e6122
paCTeHI/II/I, JKUBOTHBIX U YCJIIOBCKA httDS'//m edsoo ru/863e632a
N3MeHYnBOCTE TTPpU3HAKOB. BHan! Eubmorexa IIOK

85 P ' 0 https://m.eds00.ru/863e6122
H3MCHUHBOCTH https://m.edso0.ru/863e632a

bu6mmoreka [JOK

86 MonudukanronHas N3MEHIHBOCTh 0 https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a
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BapuanuvoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN

bu6mmoreka [IOK

87 MOAHUKALHONHOT H3MEHIHBOCTH 0.5 https://m.edso0.ru/863e6122
a 1 ' https://m.edsoo.ru/863e632a
[TocTpoenne BapralliOHHOTO psija U
BapHallMOHHOW KPUBON»
bu6mmoreka [IOK
['eHOoTHIIMUECKAst U3MEHUYUBOCTb.
88 KOMGHHATHBHAS HAMOHIHEOCTE 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MyTannoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora « Mytauuu y bubmorera [JOK
89 030(DHTE (HA TOTOBBIX 0.5 https://m.edso00.ru/863e6122
P https://m.eds00.ru/863e632a
MUKpOTIpenaparax)»
3aKOHOMEPHOCTH MYyTallMOHHOTO bubnuorexa [JOK
90 nporecca. DNMUIreHeTHKa 1 0 https://m.edso00.ru/863e6122
3MUTEHOMUKA https://m.eds00.ru/863e632a
I'eneruka yenoseka. [Ipaktuueckas bubnuoteka [JOK
91 pabota «CocTaBlieHHE U aHATIHU3 0.5 https://m.edso00.ru/863e6122
POIOCIOBHOMN https://m.edso00.ru/863e632a
bu6mmoreka [IOK
92 MeToabl MEIUIIMHCKON T€HETUKHU 0 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
3HaueHne MEIUIIMHCKON T€HETUKH B bubmuorexa [JOK
93 MPEOTBPAIICHUN U JICYCHUT 0 https://m.edso00.ru/863e6122
TeHETUYECKUX 3a00JIeBaHMI YeTOBEKa https://m.edso00.ru/863e632a
OCHOBHBIE TIOHSITHS CEJICKITUH.
JlabopaTtopHas paborta «3yuenue bubmotexa [JOK
94 Y 0.5 https://m.eds00.ru/863e6122

COPTOB KYJbTYPHBIX PACTCHUN U
MIOPOJ JOMAIIHUX KUBOTHBIX»

https://m.edsoo.ru/863e632a
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MeTo/1bI CeNeKITMOHHOM pabOTHI. bubnnoreka [HOK
95 Jlaboparopuas pabora «3ydeHne 1 0.5 https://m.eds00.ru/863e6122
METO/JIOB CEJICKIIUN PACTCHUI» https://m.eds00.ru/863e632a
JloCTHXKEHHS CeNeKIUU PaCTEHUN 1 bu6mmoreka [IOK
96 ®KUBOTHBIX. [IpakTrdeckas pabota 1 0 https://m.eds00.ru/863e6122
«IIpuBuBKa pacTeHHI» https://m.eds00.ru/863e632a
CoxpaHenue, u3y4eHue u bubnuoreka [IOK
97 HCITO0JIb30BaHNUE ICHETHYCCKUX 1 0 https://m.eds00.ru/863e6122
pecypcoB https://m.edso00.ru/863e632a
buorexHosorus Kak Hayka 1 OTpacib
npou3BoJicTBa. [IpakTnueckas padora bubmorexa [JOK
98 II:I . 1 0.5 https://m.eds00.ru/863e6122
(VIBYHCHHE ODBEKTOB https://m.edso00.ru/863e632a
OMOTEXHOJIOTHI
OcHOBHbIE HAMPaBICHUS bubmorexa [JOK
99 vp 5 1 0 https://m.eds00.ru/863e6122
CHHTETHHACCKOM DUOTOTHH https://m.eds00.ru/863e632a
bu6mmoreka [IOK
100 XpOMOCOMHas U TE€HHasl HHKECHEPUS 1 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
bu6mmoreka [IOK
101 MenunnHckue OMOTEXHOJIOTUH 1 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
PesepsHsbIil ypok. [ToBTOpeHne bubmorexa [JOK
102 5 6p YPOK. p ’ . 1 0 https://m.eds00.ru/863e6122
ODGOIICHHE, CHCTCMATHSANIH SHARKHE https://m.eds00.ru/863e632a
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l:ll;OBaTeJIbele
padoThbI padoThI pecypes:
1 OpomonnonHas teopus Y. [lapsuna 1 0 0
5 JIBIOKyIIME CHIIbI 3BOMTIOLIMY BUI0B 110 Y. 1 0 0
Hapsuny
3 boprba 3a cyniectBoBaHM€e, €CTECTBEHHBIH 1 0 0
U UCKYCCTBEHHBIIH 0TOOD
4 DOopMHUPOBAHHUE CUHTETUYECKON TEOPHUH 1 0 0
9BOJIIOLIUU
5 DTarbl HBOTIOIMOHHOTO Tpolecca: 1 0 0
MHUKPO3BOIIOLUS U MAKPOIBOJIOLINS
6 [omynsius — sneMeHTapHas €IMHULA 1 0 0
ABOJIIOLIUN
3aKOH F€HETUUYECKOTO paBHOBeCHUs JIxk.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 0 05
pabora «BbisiBIeHnE U3MEHYUBOCTH Y '
0co0el 0IHOr'O BHIA)
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN 1 0 0
9 OddexT ocHoBaTens. dpdext 1 0 0
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3onsmun nomynsauui: 1 0 0
reorpaduyeckasi, OnoJIoruIecKas
11 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMMA 1 0 0
(bakTOop IBOJIIOITUU




12

13

14

[TonoBoii oT60p

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIOIHH.
JlaGopaTtopHnas pabora «3yuenue
apoMop(}030B U UAMOATANITAIIUHN Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! pucocoOIEHHUN Y OPraHu3MOB:

Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE,
JlabopaTtopHast padora «IIpucnocobnenus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCTh

0.5

0.5

15

Bun, ero kpurepuu u cTpykTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

17

CrtpykTypa BHIa

BunoobpazoBanue kak pe3ynbraT
MUKPO3BOIIOLUU

18

19

20

CBs3b MHKPOI3BOJIIOOWH U SITUACMHUOJIOT A

MaKpOBBOJ'II-OI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUYCHUA 3BOJIIOITUN
BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOAbI U3YUYCHHUA
9BOJJIIOIIMH

21

3M6pI/IOHOFI/I‘{eCKI/IG 1 CPABHUTCIIBHO-
MOp(pOJ'IOl" NYCCKUC MCTOABI U3YUCHHUA
9BOJJIIOIIMH

22

MOJ'ICKy.TISIpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MaTEMaTUUCCKUE




MCTOJbI U3YUYCHUA 3BOJIIOIIUN

23 OO0111re 3aKOHOMEPHOCTH YBOJTIOIHH 0

24 AnanTtuBHas paguanys. HepaBHOMepHOCTH 0
TEMIIOB 3BOJIOIIUI

o5 Hayu4Hble runoTe3sl IPOUCX 0K ICHUS
JKU3HU Ha 3emJie 0

26 JloHay4YHBIE PEACTABICHUS O 3aPOKICHUN
KU3HU 0

97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU 0
IBOJTIOIIAN

28 ['unoTte3sl 3apoXKACHUS KHU3HU 0
Ucropus 3emiin 1 METO/IBI €€ U3yUYCHHUS.

29 JlabopaTtopHas pabora «M3yuenue u 05
OTIMCAHHUE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauansHble 3Tanbs opraHn4eckoin 0
IBOJTIOIIAN

31 OBOIIOLUS DYKAPUOT 0
OCHOBHBIE 2TaIlbl BOTIOIUU

39 pacturenbHoro mupa. [Ipaktudeckas 05
pabota «M3y4yenue ocobeHHOCTEH '
CTPOEHUS PaCTEHUI Pa3HBIX OTIEIOB)»

33 OCHOBHBIE TaIlbI BOJIOIUHU )KUBOTHOTO 0
MUpa
OBOMIOLMS KUBOTHBIX. [[pakTryeckas

34 pabota «3ydyenune ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)»

35 Pa3zButune xu3HM Ha 3eMJie IO IpaM U 0




nepuogam

MaccoBslie BBIMUPAHHUA — DKOJIOT'HYECKHE

36 0
KPHU3HUCHI IPOLILIOTO

37 CoBpEMEHHBIN 3KOJIOTUUECKUN KPU3UC, €TO 0
0COOEHHOCTH

38 CoBpeMeHHast cUCTeMa OPraHUYecKOro 0
HPOILLIOTro

39 OCHOBHBIE CHCTEMaTHYECKHUE TPYTIITHI 0
OpPraHU3MOB

40 AHTPOTIONOTHS — HayKa O YEIOBEKE 0

41 Pa3Butue npencrasienuii o 0
IPOMCXOXKACHUH YeJIOBEKa
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YellOBeKa, CBA3aHHBIX C
PSIMOXOKICHUEM»

43 JIBrKylIMe CUiIbl aHTPOIIOTEHE3a 0

44 CooTtHo1ieHne OMOJOTHYECKUX U 0
COLMATBHBIX (JaKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTa I aHTPOIOreHEe3a 0

46 [TameoreneTnka u majaeoreHOMHKA 0

47 OBOJIIOLUS COBPEMEHHOTO YEJIOBEKA 0
Yenoseueckue pacel. [IpakTnyeckas

48 pabota «/3ydyeHue 3K0I0rn4ecKux 0.5
aJlanTaluii YeJIoBeKa»

49 MeXIUCIUTUTHHAPHBIE METOIBI 0

AHTPOMOJIOTUU




50 3apoxaeHUE U PA3BUTUE IKOJIOTHU 1 0 0
Mertonsl sxonoruu. JlabopatopHas paborta

51 «3y4eHune MeToI0B AKOJIOTHYECKUX 1 0 0.5
HUCCIIEJOBAHUN

52 3Ha4YeHHE IKOJOTUUECKUX 3HAHUU JJIs 1 0 0
yeloBeKa

53 Dkonoruyeckue HaKTopsl 1 0 0
AbGuotuueckue daktopbl. CBET Kak

54 aKkosiornueckuii pakrop. JlabopaTopHas 1 0 05
pabota «BblsiBneHne npucnocodaeHuit '
OpPTraHU3MOB K BIIMSTHUIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECKUI (akTop.

95 JlabopaTtopHas pabota «BrisiBieHue 1 0 0.5
pUCIOCOOICHUH OPTaHU3MOB K BIHSTHHIO
TEMIEPaTypb»
Abuotnueckue paktopsl. BraxHocTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 0 05
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHUii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OMTaHUS OPTAaHU3MOB 1 0 0

58 buonorunueckue puTmsl 1 0 0

59 XKuzneHnrsie popMbI OpraHU3MOB 1 0 0

60 Buotnueckue akropsr 1 0 0
3Hauenne OMOTHYECKUX B3aUMOIEHCTBHI

61 JUTSL CYyIIIECTBOBAHHS OPTaHU3MOB B Cpelie 1 0 0
obutaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1 0 0




nomnyJrsamuun

OCHOBHBIE ITOKa3aTeIn IOy JIAINH

63 YHCJICHHOCTb, INIOTHOCTb, BO3PACTHAS U 0
MI0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKa3aTEIH MOIYJISAINN:
64 POXKIaeMOCTh, IPUPOCT, TEMIT POCTA, 0
CMEpPTHOCTH, MUTPAIIU
65 OKojorudeckas CTpyKTypa MOIyJIALNAN 0
66 JluHamuKa nomnyJIsiuy U €€ peryJisaiuus 0
67 KpuBbie pocTa YHCICHHOCTH NOMYJISIIUH. 0
KpuBbie BBKHBaHUS
DKoJylornyeckas HuIla BUja.
68 JlaGopaTtopHas padora «IIpucnocobneHus 0.5
CeMsIH PACTEHHUH K pacCeeHUIo»
69 Bun xak cucrema nomysnuit 0
70 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA 0
KHBOTHBIX
71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3 0
72 JKocucTeMa Kak OTKPBITas CUCTEMa 0
73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B 0
IKOCUCTEME
74 OCHOBHBIE TIOKA3aTeNN YKOCUCTEMBI 0
75 DKOJIOTUYECKUE TUPaMUIb 0
76 V3MeHeHus cOO0IIeCTB — CYKIIECCHH 0
77 [IpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI 0
03ep M peK. DKOCUCTEMBI MOPEi 1 OKEaHOB
78 [Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 0




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0

80 Ypboakocucremsl. [Ipaktudeckas padora 05
«M3ydeHne u onucaHue ypooIKOCUCTEMbD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJIEHCTBUI1 OPraHu3MOB B 0
9KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HBIX TUIIOB HA CYOOPTaHU3MEHHOM, 0
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmerianerapHas 060109k 0
3emiu

84 VYuenne B. U. BepHanackoro o 6uocdepe 0

85 3aKOHOMEPHOCTHU CYLIECTBOBaHMS 0
6uocdepsl

86 KpyroBopots! BemecTs u 0
OMOTre0XMMHYECKUE IUKIIBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE 0
OMOMBI CyIIH

88 YcroitunBocTh 61ochepsl 0

89 DKOJIOTHYECKHE KPU3UCHI B UX TPHYMHBI 0

90 BozneiicTBue uenoBeka Ha 6nochepy 0

o1 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA 0
PaCTUTENbHBIA U )KUBOTHBIM MU

92 Oxpana mpupoIBI 0

93 OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO 0




Pa3sBUTHA YCIIOBCUYCCTBA U ITPUPOALL

PaHI/IOHaHBHOC IIpUPOAOII0JIIE30BaHHUEC U

94 COXpaHEHHE OMOJIOTHIECKOTO 1 0
pazHooOpa3us 3emiu

95 Q§o6meHHe 1o TeMe « MUKpPOIBOIIOIHUS U 1 0
e€ pe3yabTaThh»

96 Q§o6meHHe 1o TeMe «MaKpOodIBOJIOIUS U 1 0
e€ pe3yIbTaThD»

97 O6o06menue o Teme «IIpoucxoxaeHue u 1 0
pa3BUTHE KU3HU Ha 3eMIIe»

98 O606menne o Teme «IIporucxoxacHme 1 0
YeJI0BeKa — aHTPOTIOTCHE3)»

99 O06o6mIeHne 1o TeMe «DKOJIOTHS — HayKa O 1 0
B3aHMOOTHOIICHUAX OPTaHU3MOBY

OBIIEE KOJIMYECTBO YACOB I10 99 75
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buosnorus. buonornueckue cucTemMsl U Mpoliecchl; yriayoaeHHoe ooyuenue, 10
knacc/ Tepemos A.B., ITerpocoBa P.A. OO01iecTBO ¢ OrpaHM4YeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buomornueckue cuCTeMBbI U IPOIIECCHI; yTayOaeHHoe 00yueHue, 11

kiacc/ TepemoB A.B., I[Tetpocoa P.A. O011ecTBO C orpaHUYE€HHON

oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
[Iporpamma no 6uonorun ®I'OC COO

®denepanibHas MporpaMma BOCIIMTAHUS
ITporpamma Bocniutanuss MBOY CIII Nel9 um.N.I1.MrbiTapeBa
IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bu6moreka [{OK https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a



HPUJIO’KEHHUE 1

®opMbl yuéTa NpOorpaMMbl BOCIIUTAHUS B padoyeil nporpaMmme mo 0HoJIOruu

PaGouas mporpamma Boctmtanuss MBOY CHI Nel9 um.M.I1.MbiTapeBa peanusyercs, B TOM YHCIE U
Yyepe3 UCIOJIb30BaHNE BOCIMUTATEILHOIO MMOTEHIIMANa YPOKOB Onooruu. Jta paboTa OCyIIeCTBIISETCS
B cienyromux Gopmax:

[ToOyxnenne oOyyaromuxcs COOMIOAATh HA YpPOKE OOILENPHHATHIE HOPMBI IOBEICHUS,
nmpaBuja OOIMIEHUS CO CTApIIUMH (TIeIarorTHYeCKUMH pabOTHUKAMHM) W CBEPCTHUKAMH
(0OyuaroIMMUCS), MPUHIIUIBI YIeOHON AUCIUIUIMHBI 1 CAMOOPTaHU3AIINY.

[MpuBneyeHre BHUMaHHS OOYYAIOUIMXCS K ICHHOCTHOMY AcCMEKTy H3ydYaeMbIX Ha YpOKax
MPEIMETOB, ABJICHHIA, COOBITHI Uepes:

-IEMOHCTPAIMI0 O0YYarOmMMCS TPUMEPOB OTBETCTBEHHOTO, TPaXJAHCKOrO IOBEICHHUS,
MIPOSIBIICHIISI YEIIOBEKOIFOOUS U JOOPOCepIeIHOCTH

- oOpailleHre BHUMAaHUS Ha SPKUX JesITened KyJIbTyphl, CBA3aHHBIX C W3yYacMbIMH B JAHHBIH
MOMCHT TEMaMH, Ha TOT BKJIaA, KOTOpI)II\/'I OHU BHCCJIM B PAa3BUTUC Halen CTpaHbl U MUpaA, Ha
I[OCTOI\/'IHI)IC nmoApaxaHus IMMpUMEPLI UX JKU3HU, HA MOTHUBBI UX TOCTYIIKOB,

-HCTIOJIb30BaHUE HAa  ypoKax WHGOpPMAalUM, 3aTpardBalolleii Ba)KHBIE COIMAJIbHEIC,
HPABCTBCHHBIC, STUICCKUE BOTIPOCHI

Hcnonb30BaHHE BOCIHUTATENBHBIX BO3MOXKHOCTEH COJACpIKAHHS YYEOHOro mpeaMmera Jyis
(dopMupoBaHHS Yy OOYYarOIIMXCS POCCUHCKUX TPAJAMIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX MU
COIMOKYJIbTYPHBIX IIEHHOCTEH uepe3 MoadOp COOTBETCTBYIONIMX TEKCTOB JJISl YTCHHS,
MPOOJIEMHBIX CUTYAIHI ISl 00CYKICHUS B Klacce

WNuunmupoBanue O0OCYXKICHHA, BBHICKA3bIBAHUI CBOErO MHEHHS, BBIPAOOTKH CBOETO
JIUYHOCTHOTO OTHOIICHHS K U3y4YaeMbIM JIMIIAM, TPOU3BEICHHUSIM XY0KECTBCHHOM JTUTEPATYPhI
W MCKYCCTBA.

BriroyeHHe B YpOK WIPOBBIX MPOIEAYpP, KOTOpBIE MOMOTalT TMOAICPKATH MOTHBAIIUIO
Oo0yJarmuxcss K TOJYYCHHIO 3HAHWH, HANKHBAHHIO TO3UTUBHBIX MEHJIMYHOCTHBIX
OTHOLICHWH B KIlacce, MOMOTAIOT YCTAaHOBJICHHIO J00pOKeTaTeNbHOW aTMOoc(ephl BO BpEMs
ypoKa.

[TpuMeHeHne HA YpOKE MHTEPAKTHBHBIX (HOPM PabOTHI, CTUMYJIUPYIOIIUX MO3HABATEIBHYIO
MOTHBAIIHIO 00YYArOIIUXCSI.

[TpuMeHeHue TPYNIOBOM pabOThI MM PabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHOH pa0OThI U B3aUMOJICHCTBUIO C JPYTUMHU 00yYarOIIMMHUCS.

Beibop W wHcnonp3oBaHME HAa YPOKaX METOJIOB, METOJHMK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCIIUTATEIbHOE BO3JCHCTBHE HA JIMYHOCTb B COOTBETCTBHM C BOCIHTATENBHBIM HICATIOM,
LEJBIO U 33]]a9aMH BOCTIUTAHUSI.

WnnnuupoBanue W TOAJEPKKA HCCIEIOBATENbCKON AEATENILHOCTH IIKOJIBHUKOB B (popme
BKJIKOYEHUSI B YPOK pa3IMYHBIX MCCIECIOBATENbCKUX 3aJaHuil, 4YTO JaeT BO3MOYKHOCTh
o0yyaromumMcs NpUoOpECTH HAaBBIKK CaMOCTOSTEIBHOTO PEIICHUS] TEOPETUUECKOW MPOOIIEMBI,
TeHepUPOBaHUSI U OPOPMIIEHUSI COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO OTHOMIEHHS K UyKUM
uzesM, yOJIMYHOTO BBICTYIUIEHHUS, apTYMEHTHPOBAHNS U OTCTAMBAHUSA CBOEH TOUKU 3PEHMS.

VYcTaHOBIIEHHE YBaXXUTEIIBHBIX, JOBEPUTENBHBIX, HE(QOPMAIBHBIX OTHOIIEHHH MEXIY
YYUTENIEM U YICHUKAMHU, CO3JJaHHE Ha YPOKaX dYMOIMOHAIEHO-KOMMOPTHOH cpeibl.



[MPUJIOXXEHUE 2

IIpunoxenue
k npukazy MBOY CII Nel19 um.M.I1.MeiTapeBa
oT
0 BHECCHUU M3MCHEHHI
B pabo4ne IporpaMMel
HaumenoBanue yueOHOro npeamera « »
Kiace
Bcero konnuecTBO 4acoB ISl COKpAICHHS
Ha3zBanue Tem, Ha KOTOpPbIE KOJTMYECTBO OTBOAMMBIX YACOB COKPALICHO:
Nen/m | Tema KonunuecTBo KonuuectBo yacos no
3arIaHUPOBAHHBIX daxty
4acoB
1
Bcero xonnuecTBo 4acoB I YIUIOTHCHUSA
HazBanue Tem, koTopbie OyAyT YIUIOTHEHBI:
HazBanue Tem, koTopbie OyAyT YIUIOTHEHBI:
Ner/m | Tema KomnnuecTtBo KommuecTBo wacoB no
3aITaHUPOBAHHBIX ¢baxty
4acoB

Paccmotpeno Ha 3acenanuu HIMO

[Iporokon Ne oT
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