MYHUIIATTAJBHOE OBIEOBPA3OBATEJLHOE YUPEXJIEHUE «JIMIEN I'YEPEMXOBO»

665415, UpkyTckas obinacts, r. YepemxoBo, yii. JlepmonTosa, 16 %5 8 (39546) 50818
“Blicey-cheremkhovo2020@yandex.ruhttp://litsey.cherobr.ru

PACCMOTPEHO YTBEPXIEHO

HMC MOY Jluueii r. YepemxoBo npukazom Ne 229 ot 01.09.2023

oT «29» aBrycra 2023 1. o CAGOHOBA ENEHA BHKTOPOBHA
nporoxon Ne 1 CAPOHOBA fii.fea. =

CHWNC=11500579818, NHH=382005662138,

E=buhgoronol@mail.ru, G=ENEHA BUKTOPOBHA,
SN=CA®OHOBA, CN=CA®OHOBA EJIEHA

BWKTOPOBHA

PABOYASA ITPOI'PAMMA
y4yeOHOro npeamera «buosorus»

10- 11 kaacce (yriay0JeHHbIH YPOBEHbD)
(mporpamma cocTaBjIeHa B COOTBETCTBHH C TPEOOBAHHUAMH K IUIAHUPYEMBIM pe3yJIbTaTaM

OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011iero oopaszosanus MOY
Jluneii T. Uepemxoso B coorBercTBrH ¢ DI'OC COO u ®OII COO)

CocraBurens: bynrakosa C.B., yuutens 6uosoruu
BbICIIEH KBaTU(UKAIIMOHHON KaTerOpuH,
Kapawmsimiera O.H., yautens Ouosoruu

BBICIIIEH KBaTU(DUKAIIMOHHOW KaTErOpUH,
Haywmenxo E.I'., yuutens 6uosioruu

r. Yepemxoso

2023


mailto:licey-cheremkhovo2020@yandex.ru
mailto:licey-cheremkhovo2020@yandex.ru
http://litsey.cherobr.ru/

COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiornst Kak HayKa

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Ovonoruu.  buonormdyeckue HaAyKd M M3ydyaeMble HMH  MPOOJIEMBI.
@dyHIaMEHTalbHbIC, NPUKIAJHBIE W TOHWCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
ononoruu.

3Hadenne O6uonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ OHosoTHEH. 3HaYeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
I'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. ITanos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3p OMOJIOTMH C JOpYyruMu Haykammuy, «Cucrema
OMOIOTHUECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOKHOCTb W YHNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHW3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KIIETOYHBIN,
TKaHEBbIH, OPTraHU3MEHHBIN, MOIYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreonieHotuueckuii), Omochepusiid. Ilpomeccrsl, mpoucxopsmue B KUBBIX
cucrteMax. OCHOBHBIC TpPHU3HAKU >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alMH.

N3ydeHne >XuUBBIX cucTteM. Merojasl Ouosiornueckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MetaaHanus. [IoHsaTre o 3aBUCMMON U
He3aBUCUMOM mnepemMeHHOU. IlmanupoBanme »skcnepumenTta. IlocraHoBka n
npoBepka rumnote3. Hynesas runoresa. Ilonstue BbIOOpPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosorumdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ysbratoB. [IpUunMHBI HMCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHAThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «bronorndeckue
cucteMbl», «CBOHCTBAa JKUBOM MaTepun», «YPOBHU OpraHU3ALUM KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHOB 4YEJOBEUECKOro opranm3man, «bumoreornenosy», «buochepar, «Metoas
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE TSI TPOBEACHHS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYCHHUH JKUBBIX CUCTEMY.

Tema 3. buoJiorust KjieTku

Knetka — cTpykTypHO-(QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Mcropus
oTKphITHs KieTku. Pabotsl P. 'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. Bupxo). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHUH.

Meroapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 3yekTpodope3, METOJ MEUEHBIX aTOMOB, IU(depeHInaIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM, «DIEKTPOHHBIM MHUKPOCKOID»,
«HcTopust pa3BUTHUSI METOJOB MUKPOCKOTITUIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IlpakTnueckass padora «/3yyeHue MeETOAOB KJIETOYHOM OHUOJOTUH
(xpomartorpadus, saekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bona u e€ posib kak pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKH,
TeIIoperyJsainuu. MuHepanbHbIC BEIIECTBA KIETKH, X OHOJIOrHYecKast pojib. Poib
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. bHONOrnyeckue mnoiauMmepsl. bernku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBI3b. BTopWdYHas, TpeTWdYHas, YEeTBEPTUYHAS
cTpykTypbl. Jlenatypanusi. CsoiictBa OenkoB. Kraccudukamuss — Oenkos.
buonoruueckue GpyHkunu 06eakoB. [lpuonai.

YraeBoasl. MoHOCaxapupl, AUCaxapyuabl, OJUTOCAXapuabl U MOIUCAXAPUIBIL.
OO0mumii 1IaH CTPOeHUs W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GpyHKIIUU yriaeBOIOB.



Jlumunet. I'uapodunsHo-TuapodoOHbIe cBOMcTBa. Kinaccuduxarus munuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buomormyeckue QyHKIUU
aunuoB. OO1Me cBolcTBa OMOJOTHYECKMX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, ITOIYTIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxneotunpl. [lpuanun xommuiemeHnTapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ononorndeckue Qpynkiuu JTHK.
Buael PHK. ®yukunu PHK B kiieTke.

Crpoenue monekysibl AT®. Makpospruueckue cBsizu B moisiekysie ATO.
buonornueckue gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HT®@). Cexenuponanue [IHK. Memoows
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUE U OHO(DHU3NUECKUEe UCCIETOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyn. MooenuposaHnue
CcmMpyKmypbol 4 QyHKYull OUOMoaeKyn u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull CuHme3 6UOMOJNEKYL U UX HENPUPOOHbLIX AHANO208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Jwnarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubl n cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTaBe OpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHUuE MOJEKYI
yriieBoioB», «CTpoeHre MoJIeKyd JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekybl ATO».

O6opynoBaHue: XMMHAYECKas Mocyaa U 000pya0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHEe OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
pEeaKIHin.

JlaGopaTopHnas padora «VccrnenoBanue HyKJIEUMHOBBIX KUCIIOT, BBIICIIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenne u yHKIIUN KJIETKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuornueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CtpoeHre mpoKapruoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOEHHOCTH CTpPOCHHSI TeTepoTpOoPHONM M aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MecCTo U poJib POKapHoOT B OMOLIEHO3aX.

Crpoenuie 1 GyHKIMOHUPOBAHHUE dyKapUOTHUECKOM KileTkH. [1mazmaruueckas
MeMmOpaHa (1rutazmaniemMMma). CTpyKTypa miia3mMatuyeckoil memOpansl. TpaHcmopt



BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: maccuBHbIN (quddy3us, obnerd€Hnas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tomynponumaemocts MmeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHIOLUTO3:
MUHOIUTO3, (arouurtos3. Dk301uTo3. Knerounas crenka. CTpykTypa u GyHKUUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[uronnasma. [{urozomns. [{utockener. JIBuxkenune nuromniazMbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIe OPraHOUABI KJIETKH: 3HomIa3Matndeckas cetb (JI1C),
anmapat [ oiblKu, JIM30COMBI, HMX CTpoeHHME U (QYyHKUUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKU. CTpoeHHEe TpaHyJIsPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpUMbIX OeikoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN ) SHAOIIA3MATHUYECKUI PETHKYITYM.
CekperopHast ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbiX KiIeToK. Kinerounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
IIpoucxooicoenue mumoxonoputi u niacmud. Cumobuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHAPWUN W TuiacTuia. llepBudnsble,
BTOPHUYHBIE U CIJIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOMIMX 3YKApUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JISMKOIIIACTHI BBICIIUX PACTEHHM.

Hemem06pannbie opranouasl kinetku CtpoeHue u GyHKIMHM HeMEeMOpaHHbBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomescymounvie Quramenmol.
MukpodunamMeHTbl. Axkmuuogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
Axmunosvie KOMNOHeHmMbl HeMmbluleynblx Kiemox. MukpoTpyoouku. Kierounbiit
ueHtp. CrpoeHwe U JBWKEHUE JKTYTMKOB U PpECHUYEK. MUKpOTpyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposamHvle ¢ MUKpO@DUIAMEHMAMU U
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa s0epHou 00010YKu 6 Mmumose. HoepHbiil
Mpaucnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabmuubl u cxembl: «CTpoeHUE 3YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTelbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHre NpOKaAPpUOTUIECKON KIETKNY.



ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpPOMIpEenapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepUalbHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTraHU3MOB).

IIpakTnueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopnasi paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
pPaCTUTETBHBIX KIETKaX).

IIpakTuyeckas padora «3yueHre ABMKEHUS LIUTOIIIA3Mbl B PACTUTEIBHBIX
KJIETKaxX).

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTUH B KJIETKe

AcCCUMUIISILIASL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecniedeHue KIeTku: mnpeBpaiieHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DEepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXAaHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakiuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
AHokcueenHvlll U oxcueeHHvll omocunmes y baxkmeputl. Ceemocobuparowue
nueMeHmbsl U NUSMEHmMbl PeakyuoHHo2o yenmpa. Poiab XJIOpoImiacToB B IpoLecce
dbotocunTeza. CeroBas u TeMHoBas ¢aszbl. Pomoovixarue, Cs., Cs. u CAM-munwvi
gdomocunmesa. lIpogyKTUBHOCTH POTOCHMHTE3a. BriusHue pa3nuuHbix (aKTOPOB Ha
CKOpoCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OyIuTEH OOJIC3HEN.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOIHOE PACHIEIUIEHUE TITHOKO3bI.

buonornyeckoe oKucieHne, WK KIETOYHOE JbixaHue. Poab MUTOXOHApUH B
nporeccax ouonoruueckoro okucienud. Luknuueckue peakunu. OKUCIUTEIBLHOE
dbochopunupoBanue. Iuepaus memoparnHo2o epaouenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro IMyTH OOMEHa
BEILIECTB Nepe] aHadPOOHBIM. D (HEKTUBHOCTH IHEPTETUIECKOIO0 OOMEHA.

JdeMoHcTpanuu



[Toptpetsr: JIx. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmump! U cxembl: «@oTOCHHTE3», «DHEpreTudecKuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JJII MPUTOTOBIICHUS
NOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas pa6ora «/3yueHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTanasbl)y.

Jlabopatopuass pabGora «/3ydeHue (HEepMEHTATUBHOIO pACILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TmpoleccoB (oTocuHTE3a H
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKEHUS U JBIXAHU.

Tema 7. HacaencrBennasi uHGopmManus U peajin3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [I[puHIMI KOMIUIEMEHTAPHOCTH B PEaKLUAX
MaTpUYHOTO cUHTe3a. Peanusanus HacieAcTBeHHON MHpopMaiuu. [ eHeTHueckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUILMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
VYcnoBusa OumocunTeda Oenka. KoaupoBanwe amuHOKuCIOT. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpokapuoT. ['mmoresa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUll 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
IpOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHblll YUk
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHslie 3a001eBaHus 4YeI0BEKa, )KMBOTHBIX, pacteHuit. CITN /], COVID-19,
COIMAJIbHbIEC U MEAUIIMHCKUE TPOOITIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. . IBaHOBCKUIA.



Tabmuubr u cxemsl: «buocunTtes Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarmy.

IIpakTuyeckas padora «Co3znanue MOJIEIU BUPYyCay.

Tema 8. ’/Ku3HeHHBbIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. Wutepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTEeKaromux B HHTepdaze. [loaroroBka KIeTKH K
nenenuto.  [Ipecunrtetnyeckuii  (MMOCTMUTOTHUYECKUN),  CUHTETUYECKUU WU
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIepUOabl UHTEP(a3hI.

Marpuunsiii cunte3 JIHK — penmukauus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkannu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HAa0Op KIETKM — KapuoTul. JIummouaHelii wu
rarouaHeIi  HA0Opbl XpomMocoMm. ['oMoJjioruuHbie XpoMOcOMBI. [lonoBbIe
XPOMOCOMBL.

Jenenue kineTku — MuTo3. CTaguu MUTO3a U IPOUCXOSIINE B HUX MPOLIECCHI.
Tunbel Muto3a. Kapuoknnes n nutokuHes. buonornyeckoe 3HayeHue MUTO3A.

Perymsiumst MutoTHUecKOoro nukia Kietkd. lIporpammupyemas kieTouyHas
rubesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaugepayuu, oug@epenyuposku, cmaperus u eubenu kiemok. «lL{ugposas
Ka1emKka» — ououngopmamuueckue mooenu QYHKYUOHUpOBaHUs KIemKU.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Murtos», «CrtpoeHue
xpomocomy, «Pemnukarusa JJTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: « MUTO3 B KJIeTKax
KOPEIIKA JIyKay.

JlabopaTtopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOINpEIapaTax ).

Tema 9. CTpoeHue u (pyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U )KU3HENEATEIbHOCTH OJHOKIETOUHBIX OPTaHU3MOB.
bakTepuu, apxeu, OZHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPyTHe
npoTUCTHI. KoJIOHHANIbHBIE OPraHU3MBI.

B3anMoCBsI3p 4YAaCTEl MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cuctembl opraHoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.



Tkanu pacrenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAsL, TOKPOBHAS,
NpOBOASIIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOEHUS, (PYHKIHHA U
PACIIOJIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHu KMBOTHBIX M 4€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHAJIbHAL,
COEIMHUTEINbHAS, MbllleuHas, HepBHass. OCOOEHHOCTH CTpoeHHs, (QYHKIUI u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TreHEpaTUBHbIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBEKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmil. CkeneTbl OJHOKIJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIil 1 BHyTpeHHUN cKeneT. CTpOEHNE U TUIIbI
COEIUHEHHUsI KOCTEH.

JIBukeHne  opraHm3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBHIKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue oprann3mMoB. [lornomenre Boabl, YIIEKUCIOTO Ta3a U MUHEPATbHBIX
BEIIECTB  pacteHussMu.  [lutanme  KkUBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKIIETOYHOE NUIIEBapeHUe. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [lumeBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue oprannu3moB. [[pixanue pactenuit. J[prxanue >xuBoTHBIX. [(uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /lprxaTenbHas NOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHasi cucTema d4elioBeka. MeXaHu3M BEHTWISUMM JIETKUX y NOTUL U
MIIeKonuTaromux. Perymsus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCrIOpPT BELIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
TpancropT BemecTB y JKHUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpameHus. OBOJIOLUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua v €€ peryssius.

Brigenenue y opranu3moB. Beigenenue y pacteHuil. BoiieneHue y )KuBOTHBIX.
CokpatutenbHble Bakyosd. Opranbl BblaeneHusd. DuibTpanus, cekpenus u
oOpaTHOe BcachlBaHHME KaK MEXaHHW3Mbl pabOThl OpraHoB BbiaeneHUs. CBs3b
IIOJIOCTU Teja C KPOBEHOCHOW WU BBIACIUTEIIBHOM cUCTeMaMu. BslneneHue y
MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. Ctpoenune u (pyHKIIMOHHPOBAHUE
HedpoHa. OOpazoBaHrE MOYH Y YEJIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaxkTepuil U UCTHI MPOCTEHIINX. 3alMTa y MHOTOKJIETOYHBIX pacTeHuit. KyTukymna.
CpenctBa NacCCUBHOM M XUMUYECKOW 3allIUThl. DUTOHIIHIBI.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IIPOU3BOAHBIC.
3amuTa opranu3ma ot OoseszHell. IMMyHHas cucreMa yenoBeka. KieTouHslil u
TYMOpPAJbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEUPUIESCKUI
UMMYHUTET. TeopHst KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, @. M.
bepuet, C. Tonerara). BocmasiutesnbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PasnpaxumocTte ©  perymsiuuss y  OpraHusmMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHn3MoB. Takcucel. PazapaxuMocTb 1 peryisnms y paCTeHHMN.
PocroBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cucrema u pedrekTopHas peryjasuus y >XKMBOTHbBIX. HepBHas
cucTeMa u €€ OTIeNbl. DBOJIIOLHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. be3ycinoBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOM M 3HJOKPUHHOH cucTeM. I nunoranamo-runodusapHas CUCTEMA.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bogopocin», «bakrepun», «lIpocrenmme», «Opransl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHne NHCTOBOM IUTACTHUHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4eIOoBEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

CHCTEMAY, «HepBHasgs  cucremay, «Koxay, «MpIlieyHass ~ CHCTEMay,
«BpgenutenbHas cucteMa», «IHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «KuiieuyHononoctHeie», «CxemMa  NHUTaHUS  PACTECHUID,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpoeHuE THUIPBD,
«CtpoeHue mnaHapun», «BHyTpeHHee cTpoeHHe I0eBoro 4epsi», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nrumy», «HepBHas — cucrema
MIIEKOTTUTaomuXx», «HepBHas cuctema yenoBeka», «Peduaexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UIJIOKOXHUX, UBBIE 3K3EMIUIIPbl KOMHATHBIX PAcTE€HUM, repdapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHbIE NpenapaTbl MKUBOTHBIX, CKEJETHI



MO3BOHOYHBIX, KOJUICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEeJOBEKa,
obopymoBaHue ISl IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUA,
pacieruieHus Kpaxmana U 0eKoB Moj AecTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM T'OJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHWE,  CIOPYJIISIUSA,
¢dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoOxkeHue. IlonoBble KIE€TKM, WM rametsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Meilo3 W e€ro Mecto B KMU3HEHHOM IIMKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe ©  SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTHUS — HAayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHesa
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMMUTAIOMIUX. 3apOJbIIICBbIC JIMCTKU
(racTpyJsisinus). 3akiajKa OpraHOB U TKaHEW U3 3apOoIbIIIEBbIX JUCTKOB. B3anMuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka IUIaHA CTPOCHUSI JKUBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aUMOJCHCTBUI TeHOB. BiusHue Ha 5SMOpPHOHAIbHOE pa3BUTHE pPa3IMYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiliiuy pocTa >KUBOTHBIX U 4yesnoBeka. CTaiuu mocTAIMOPHOHATIBHOTO Pa3BUTHS
y KUBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHEe3a uenoBeka. CTapeHue U CMepTh Kak
OMOIOrHMYeCKUEe MPOLECCHI.



Pasmuoxenue u passutue pactenuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTenunid. O6pa3oBaHue ciop B mpoliecce Meiiosa. 'amerorenes
y pactenuil. OnioJ0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BoitHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHnu3MBbl pETyIsIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapammn, X. HInemas.

Tabmuubr u cxeMmbl: «BereratuBHoe paszMHoOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«Pa3MHOXeHue TuApb, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUIEKIETKA U CHepMaro3ouna», «OCHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u
HenpsiMoe pasButue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nATYmKW», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OHOJOJBHBIX U JBYIOJBHBIX pacTEeHUN», « KU3HEHHBIN ITUKII
MOPCKOH KamyCTbD», «JKU3HEHHBIN UK MXa», «KU3HEHHBIN TUKII IIATIOPOTHUKAY,
«KW3HEHHBIN TUKI COCHBIY.

O6opynoBaHHe: CBETOBOMl MHKPOCKOI, MHUKPOIpEnaparthl SIMIEKICTOK U
CIIEpPMATO30MUI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBI€eHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHIUX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoB

Wctopust cTaHOBIICHMS M Pa3BUTHSI TEHETUKY KaK Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Pojib OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHUU T'CHETHKHU.
Pa6oter H. K. Konsiosa, H. U. Basunosa, A. H. benosepckoro, I'. /. Kapneuenxo,
1O. A. ®ununuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUYECKHUM,  IUTOJIOTHYCCKUH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.



Tabmuibt 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPETIIUBAHUS.

JlabopaTtopnast paGora «JIlpozoduna Kak OOBEKT TEHETUUYECKHX
HCCJICIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblli 3akoH MeHaenss — 3akoH
ennHoo0pa3ust THOpUI0B 1epBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHnaens — 3aKkOH pacUICIUICHUs IMPU3HAKOB. L{uTosIOrMueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UMoTe3a YUCTOTHI TaMET.

Ananuzupytolee ckpemmBanue. [[poMexXyTOUHbIM XapakTep HACJIEAOBaHMUS.
Pacuierienue npu3HakoB MpHU HEMOJIHOM JJOMUHUPOBAHUMU.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaCJIeI0BaHMsI PpU3HAKOB. [{uTOMOTNYecKre OCHOBBI AUTUOPUIHOTO CKPEIITMBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HApYIICHUWE CILEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpEETIEHUs 1oJ1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacinenoBanue nmpru3HakoB, CLIENIJIEHHBIX C IOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIN auienu3M. BjzauMopaeincTBue HeaJIeIbHBIX TI'€HOB.
KomrementapHocts. Onuctas. [lonmmmepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(U3UOIOTHYECKUX  TPOIIECCOB, IOBEACHUS M  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHMYEeCKHEe MEeXaHU3MBI CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkrne acheKTbl KOHTPOJIS H
W3MCHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpst u cxembl: «IlepBbiif 1 BTOpoi 3akoHbl Menaensa», « Tpetuil 3aKkoH
Meungnens», «AHanmu3upymouiee ckpenuBanue», «HemoiHoe TOMUHHpPOBAHUEY,
«CrenieHHOE HAcleIOBaHWE TPU3HAKOB Y npo30duibl»y, «l'eHeThka Tmoay,
«Kapuotun 4enoBeka», «Kapuotun napozodwibl»y, «Kapuotun  nmTuisn,
«MHOXECTBEHHBIN alJIeaIn3M», «B3auMo1ericTBHUE T'€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpAIllMd 3aKOHOB €IMHOOOpa3ms
THOpUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHUS TPU3HAKOB, MOJENb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HAcCJEJOBAHUSA NPU3HAKOB, MOJIENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HAaCJeI0BaHUsI MPU3HAKOB, CBETOBOWM MMKPOCKOII,
MUKporpenapar: «J[po3odunay.



IIpakTnyeckas padGora «/3yueHue pe3yapTaTOB MOHOTMOPHUIHOTO
CKpENIMBAHUA Y IPO30(DUITBD».

IIpakTuyeckas  padora  «/3yueHue  pe3yibTaToOB  AUTHOPUIHOTO
CKpEUIUBaHUA Y AP030(UIIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHoTMna u cpeasl npu  (popmupoBaHmHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Busl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MonudukanuonHas u3MeH4YMBOCTh. Poib cpeapl B popMUpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYnMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHbIN
psin u BapuauuonHas kpuBas (B. HMoranmucen). CpoiicTBa MoOau(pUKaIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Meio3 M MOJIOBOM MPOLECC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POTh KOMOMHATUBHON M3MEHUYNBOCTH B CO3/IaHUHN
TEHETUYECKOT0 Pa3HOO0pa3usl B MpeiesiaX OJHOTO BUIA.

MyTannoHHass W3MEHYMBOCTb. BHAbl MyTaluii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
nuToIiazMaTuyeckue myrtanuu. CoMaTUYeCKUEe W MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHUSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesjepHas U3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POIb INUSEHEMUYECKUX (HaKmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanuu

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

Tabmuubr w  cxembl: «Buapl wu3mMeHumBOCTHY, «MoaudukauoHHas
U3MCHYHUBOCTEY, «KomOnHaTuBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00aeBaHNs YeI0BEKay, « Bumbl myTammii.

O6opynoBaHue: XKUBble U TepOapHble SK3EMIUISAPbl KOMHATHBIX PACTEHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa



Kapuotnn yenoBexka. MexayHapoaHas nporpaMma HMCCIENOBaHHsS T'e€HOMA
yeraoBeKa. MeTonpl  M3Y4YEHHsT TEHETHKH  YEeJOBEKAa: TI'€HEAIOIMYECKHM,
OJIN3HELOBBIN, LIUTOI€HETUYECKUH, MOIYJISIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIEIICHUE reHOTHUIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBenHbie 3a001eBaHus YeIOBEKa. | €eHHbIE U XPOMOCOMHBIC
OONE3HH 4YeloBeKa. boJIe3HM C HacleICTBEHHOW IPEApacIONOKEHHOCTBIO.
3HaYeHUE MEAULMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUH T€HETHYECKHUX
3a0o0eBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTHupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE aCHEKThl UCCIEHOBAHUN B
o0JacTy pelakTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne (GakToOphl TOBBIIIEHHONW UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy:Karouiel cpenpl. ['eHeTnueckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpl u cxembl: «Kapuotun uenoBeka», «MeTonbl U3yuyeHUS! TE€HETUKU
yesoBeKay, «['eHeTnueckue 3a001€BaHMsI YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTuKanus u cenekuus. 3apoxkKaACHUE CEIEKINHA U JOMECTUKALUN. Y YEHHE
H. W. BaBumoBa o lleHTpax NpoOHCXOXIEHUS U MHOTOO0Opas3usi KyJIbTYPHBIX
pactenuil. PoJib cenexkium B CO34aHuU COPTOB PACTEHUN 1 TOPOJ ) KUBOTHBIX. COpT,
OpOJIa, ITaMM. 3aKOH F'OMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTU
H. U. BaBunosa, ero 3HaueHue Jjisi CeIEKIIMOHHON paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIHJIUBU1Y AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
IpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUIY C IOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITy ¢ moMolIbio aHanu3a JJHK.

HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJeKIMOHHOM  paboThl.
PannanmoHHbIM M XUMUYECKUA MyTareHe3 Kak HCTOYHHUK MYTAlui y KyJIbTYPHBIX
¢opm opranusmoB. Mcmonb30BaHHE TEHOMHOTO PENAaKTHPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosydenust iCXOAHOTo MaTepurana s CeJIeKIUU.

[Tonyuenue MOJIUTIIONUIOB. BryTpuBugoBas ruOpuan3aIus.
bnuskoponcTtBeHHoe — ckpemmBaHue, WM UHOpuauHr.  HepoacTBeHHOe
CKpellMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. lcrnonb3oBaHue
rerepo3uca B ceiekuuud. OtaanénHas rudbpuauzanus. [Ipeononenue Oecrnoaus
MEXBUIOBBIX THOPUIIOB. JlOCTHKEHUS CEJEKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DeBoNOYUAY.



CoxpaHeHHE U U3yUYEHUE F'EHETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POAMYEH JUIsl CO3/IaHUsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SIICTBEHHBIX
KYIbTYp. M3yuenue, coxpanwenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yeadax YIVYULeHUs
Cyuecmeyowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUEM COBPEMEHHBIX Mem0o008 HAYUHbIX UCCTIe008AHULL, Nepedosblx udeu u
NepCneKmuBHbIX MexHOI02UM.

JdeMoHcTpanuu

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

Tabmup! 1 cxembl: «LIeHTPBI TPOUCXOXKIEHUS 1 MHOTOOOpa3us KyIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HU3MEHUYMBOCTH,
«Metoppl cenexuumn», «Otnanéunas rudpuauzanus», «MyTrareHes3y.

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHrne METO/IOB CEJICKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

IKekypeusi «OCHOBHBIE METOIBI U JOCTHIKEHHMS CEJIEKUMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBII y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPUIO
arpOyHHMBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIbTYDBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTepUCTHUKA. TpagumonHnas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOJIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C IIEJIbIO MOJYYEHHsI OPraHU3MOB M X KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEYAIOIIHECs B IPUPOIC OMOCUHTETUYECKHE My TH.

Kierounasa unxeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
#&UBOTHBIX. KpuobGanku. Comatuyeckas THOpuAM3aLUsS U COMaTUYECKUN
smOpuorene3. lcrnonap30BaHWe TaruIOWJOB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKuus
SAUIIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALIMM SJIep KIETOK.
Texnonocuu 0300po6nenus, KyaIbmusUpO8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.



XpoMOCOMHass W TeHHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCcTpyupoBanue pekoMouHantHeiX [IHK. Cozdanue mpanceennvix opeanusmos.
JloCTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOM MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKHUE MPOOIEeMbl TEHHOW WHKEHEPHH.

Menuuuackue 6norexHonoruu. [loctreHomHas uudpoBas meauruua. [111P-
JTUArHOCTHKa. MeTaOOJOMHBIN aHaIW3, TEHOIEGHTPUYECKUU aHajdu3 MpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 370poBbi. VCHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OuoumkeHepuss 11 pa3pabOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoaauHTa
JUISL pENIeHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENb0 O0ecredeHus: KOMOMHHPOBAHHON
3ammTel OT Bo30yautenedt OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-conepkaiiyx BUpYCOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00JIeBaHUA YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnunpt u cxemsl: «lcnoap30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepus», «I'eHHass HHXKEHEPU».

JlabopatopHnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOT .

IIpakTuyeckas padora «llomydeHrne MOTOYHOKUCIBIX IPOTYKTOBY.

JKcKypceusi «bUOTEXHONOTMS — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOCTBO)Y.

11 KITACC

Tema 1. 3apo:xneHue u pasBUTHE IBOJIOLNMOHHBIX NpPEACTABJICHHUN B
omnosioruu

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /apBuna.

JIBroKyLIMe cuiibl HBOJIIOLMM BUJIOB 110 Y. J[apBUHY (BBICOKasi HHTEHCUBHOCTb
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cuaTeTHueckoir Tteopuu sBomonuu (CTD). HedtpanpHas
Teopusi 3Bomonuu. CoBpeMEHHass HBOJIIOLMOHHAS  OuoyorHsa. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, Jx. Xonnein, . K.
beises.



Tabmuis! u cxembl: «CucremMa xxuBoi mpupoas! (ro K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GOpMUPOBAHUS TPUCTIOCOOTICHUN Yy
pacTeHuil U KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapipyra myremecTBus Y.
HapBuna», «Haxoaku Y. [apBunay, «®opmbl OOphOBI 3a CYIIECCTBOBAHHUEY,
«Ilopoas! romy6eit», «MHorooOpa3ue KyJlbTypHbIX (hopMm KamycTel», «Ilopoabl
JIOMAITHUX >KMBOTHBIX», «Cxema oOpa3oBaHusl HOBBIX BUIOB (1o Y. JlapBuny)»,
«Cxema COOTHOLIEHUS ABWXKYIIUX CHJI 3BOJIOLHUNY», «OCHOBHBIE IOJIOKEHUS
CHUHTETUYECKON TEOPUU DBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[TonysAnys Kak 3JIeMEHTapHas eIMHHNA 3BOJIONUU. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3us W CTPYKTypbl mnomyisuuid. W3meHenue
reHooHAa MOMyJSIIUM KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHble (HAKTOPbl (IBUXKYILIUE CUJIbI) 3BOJOLMU. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [Ipeiid TreHOB — cioydyaiiHbIe
HEHaNpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Spdexm bGymouinounoco eopaviuka. CHUdCEHUe 2eHEMUYECKO20 PA3HO0OPA3UsL:
npuuunsl u cireocmsus. llposenenue agpghexkma opeiigha 2enos 8 OONLUUX U MATILIX

NONYTAYUAX. Murpauumu. N3omanus TIOMYJISLIAM: reorpaduyueckas
(mpocTpaHCcTBeHHAs ), OMOIOTHYecKas (PEpOayKTUBHAS).
EctectBennblii oTOOp — HampaBisttonmii  (aktop 3BomonuA. DOpMbI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIOIMIUMA,  pa3pblBaOIIUN
(mu3pynTtuBHbiii). [TomoBoit oTO0p. BO3HMKHOBEHHE W 3BOJIIOIHUS COIMAIBLHOTO
MIOBEJICHHS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBEeHHE MPUCTIOCOOIEHNH Y OpraHu3MOB. ApoMOp(O3bI U UAMOA AN TAIIIH.
[Tpumepsl nprcnocobieHnid y opranu3mMoB: Mmopdoiorunyeckue, Gu3noIoruyeckue,
onoxumMuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  NPHUCIOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBanue Kak pe3yJbTaT
MUKpO3BOIIOIMU. M3omsmus — kimoueBod ¢aktop BuaooOpaszoBanus. [yt u
CIIoCOObI BUJ1I000pa30BaHMUS: aJIONaTPpUUYECKOe (reorpaduueckoe),
CUMIATPUYECKOoe  (IKOJOTHYECKOE), «MTHOBEHHOE» (monumIonIU3aIus,
rudpuanzans). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Pob 3BOTIOLIMOHHOM OMON0THY B pa3pabOoTKe HayYHBIX METOJIOB COXPaHEHUS
oropazHooOpasusi. MHUKPOIBOIIOLKA U KOPBOJIOUHMSA MMAPA3UTOB U HX XO3SEB.
Mexanu3Mbl HOPMUPOBAHKS YCTOMUUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPBHOBI C
HEH.



JdemoHcTpanumn

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuplt u cxembl: «MyTallMOHHass HM3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposBICHUS 3aKoHA Xapau—BaitHOepray, «/[Brwkyiue
CHJIBI 3BOJIIOLUNY, «IJKOJIOrMYECKasi M30JLUs HOIYJISIIMM CeBaHCKOU (hopenn»,
«I"eorpaduueckas N30JALUS TUCTBEHHUIIBI CHOMPCKON U IMCTBEHHUIIBI JAyPCKOI»,
«lTomynsiumoHHBIE BOJIHBI YUCJIEHHOCTH XUIHUKOB U XEPTBY», «Cxema AeicTBUsA
€CTECTBEHHOTO 0TOOpay, «@opMbl 00pBOBI 32 cyliecTBOBaHUEY, « IHIyCTpHAIbHBIN
MenaHusm», <«OKuBble — uckomaembie»,  «llokpoBHUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipegynpexnaronmias oOKpacka KUBOTHBIX», «DHU3HOIOTHYECKHE
apantauun», «l[Ipucnoco0IeHHOCT, OpPraHu3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepun Bunay, « Buapl-nBoitHukmn», «CTpyKkTypa BHaa B mpupoe», «Crocoos
BUI000pa3zoBaHusy, «I'eorpapuyeckoe Bua000pa3oBaHue TPEX BUIOB JaHBIIIEH,
«9KoNoruyeckoe BUI000pa3oBaHUE BUAOB CUHUI, «lloauruionasl pacTeHuin»,
«KanyctHo-peaeunblil THOpUI.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydeia MTHII U
3Bepel C MpUMEpPaMy Pa3IMYHBIX MPUCTIOCOOIEHUH, Yydesa MTUIl U 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHMH OJM3KUX BHJIOB, OOpPA30BaBLIMXCS PA3NIUYHBIMU
Croco0aMu.

JlaGopaTopHas pabora «BrisiBneHrEe N3MEHUYUBOCTH Y 0CO0€H OHOTO BUAAY.

JlaGopaTopnas padorta «IIpucnocobieHust OpraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00pa3HOCThY.

JlaGopaTopnasi paGora «CpaBHeHHE BHUJOB IO MOP(POIOTrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJironus 4 €€ pe3yabTaThl

Meroabsl HM3y4eHHs MakpoO3BOIMOUMHU. [laJIEOHTOJIOrMYECKHE  METOAbI
u3ydeHus oHBomouud. llepexognsie ¢GopMbl U (QUIOTEHETUYECKUE  PAJBI
OpPraHU3MOB.

buoreorpaduueckue Meronpl u3zydenus sBoitouuu. CpaBHeHue (IOpsl U
dbayHbl MaTepuKoB M OCTpOBOB. buoreorpaduueckne obOmactu 3emuu. Bumabi-
OHAEMUKHU U PEITUKTHIL.

OMOPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOABl U3YUYEHHUS
BOMIIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTapHsle  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUUYECKUE,
OMOXMMHMUYECKHE U MAaTEMATUYECKUE METOABI U3YUYEHHUS IBOJIIOLUU. [ 'OMOSIOrNYHbBIE
reHbl. COBpEMEHHBIE METO/IbI IOCTPOEHUS (PUIIOTE€HETUUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLMS TEHOMOB.



OOmue 3aKOHOMEPHOCTH (TMpaBwiia) IBOONUH. [IpuHyun cmenvt yHKyU.
HeoOpatumocTs 3BOmonu. AxantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
IBOJIIOLUH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnumpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Creronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduueckue 30HbI 3emun», «[peild KOHTUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOpPUOHANIBHOTO PAa3BUTUSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeJNOBEKa W IIUMIaH3e», «l1aBHbBIE
HaIpPaBJICHUS 3BOJIOLUNY, «O01I1e 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKU3HU Ha 3emJie

Hayunbple rumore3bl MPOUCXOXKACHHUS KU3HM Ha 3emie. AOHOTeHe3 W
naHcrepmusi. [JloHayuHble IpenCTaBlICHUs O 3aPOKICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HU U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reonmoruueckas) SBOJIONUA. XHUMHUYECKas »dBOJIONUSA. AOUOTEHHBIM CHHTE3
OopraHnueckux BemecTtB u3 Heopranudeckux. Omeir C. Mummepa u I'. FOpm.
O6pazoBanue noauMepoB u3 MmoHomepoB. Koarepsarnas runore3a A. M. OnapuHa,
rurnore3a nepBuyHoro OynboHa JIk. XongeitHa, reHeruueckas rumote3a [
Ménnepa. Pubosumer (T. Yex) m runoresa «mupa PHK» V. TunGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToibl €€ n3yueHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononorus u e€ meroapl. OTHOCUTENIbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
["eoxpoHoONIOrMYecKas IKajaa: S0Hbl, 3pbl, IEPUO/BI, JTOXH.

HawanpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
NEPBBIX KJIETOK. DBOMIONUA MeTaboian3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHajor MEepBbIX Ha 3emMie COOOIIECTB.
CrpomatonuTsl. [IpokapruOTHl U 3yKapHOTHI.

[Tpoucxoxaenre 3yKapuoT (CUMOUOTEHE3). DBOJIIOLNNOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PyIIl MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICHIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pacrennii. Bpixoxy pacrenunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM W



3aBoeBaHre uMHU cymd. CeMeHHble pacTeHus. [IpouCXOoXKIeHHE I[BETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tallbl SBOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
nturl. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHo30i. O01Ias XapakTepuCcTUKa KIMMaTa U Te€0JIOTUYECKUX
nporieccoB. [losiBeHre n paciBeT XapakTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€r0 YCIJIOBUS U BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, €r0
ocobennoctu. [IpobGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYNIIbl OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHus Xu3Hm», «Cxema ombita C. Mwmiepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  MIKalIay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3Boouumn», «Cxema o0pa3oBaHUsl PYKaApPHOT
nyTéM cumoOnoreHeza», «Cucrema XuUBOW TpHUpPoAb», «CTpoeHue BHpYCay,
«Apomopdossl  pactenmity, «Punnodute», «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokserounsle Bogopocam», «Mxwu», «llanmoporaukm», «l'omocemeHHbIe
pactenusn», «Oprassl HBETKOBBIX paCTeHUI, «CxeMa pa3BUTHUA KUBOTHOTO MUPAY,
«ApomMopdo3sl KUBOTHBIX», «lIpocreiimuey, «Kumeunononoctasie», «Ilmockue
yepBu», «YneHucroHorue», «PwiOBD», «3emMHOBOAHBIEY, «IIpecMbIKaromuecs,
«IItnupy, «Mnekonuraromnme», «Pa3BuTre KHU3HU B apXEUCKOU 3pe», «Pa3Butue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaHO30MCKOU 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOTrO MUPay.

O6opynoBanue: repbapuy pPACTCHUN Pa3IUYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIEThI TO3BOHOYHBIX dKMUBOTHBIX, Uy4€eJIa IITUL U 3BEPEM, KOJUIEKIIUU
OKAaMEHEJOCTEN, TOJIE3HBIX MCKOMAEMBIX, MYJSDKA OPraHUYECKHX OCTATKOB
OPTaHU3MOB.



BupryaiabHas sadoparopHasi padora «MojenupoBaHue onbIToB Musiepa—
KOpwu no n3yyennro abMOreHHOr0 CHHTE3a OPraHUYECKUX COSTMHEHUH B IEPBUYHON
aTMocdepe».

JlabopaTtopnasi padora «JI3yyeHue W omMcCaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEHl CTPOEHUs pacTEeHUH
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «M3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue yeJJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoOBEeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJNIOBEKA C  JKABOTHBIMU:  CPaBHHUTEIIBHO-
MOPQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0I0T0-ONOXUMUIECKHE,
noBezeHueckue. OTIINYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBL.

JiBuokyue cuiibl (pakTopsl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue dYeoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — O0IIHE MTPEJKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
Jr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAeh. HeloBeK yMeEblil, epBbIe
W3TOTOBJICHUS OPY MM TpyAa. YenoBek NpsAMOXOASAIIUI U IIEPBBIM BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reienboeprekuii — oo1muii npeok HeaHAepTaIbCKOro
YeJIOBEKa M 4YeJIOBEKa Pa3yMHOro. UenoBEK HEAHACPTAIbCKUMNM KaK BHUJ JIFOICH
XOJIOOHOTO KJIuMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JCHUCOBCKUU
YeJIOBEeK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. I[lameorenetunka u
[1aJI€Or€HOMUKA.

OBOMIONMS COBPEMEHHOTO 4YelOoBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUIX
yesnoBeka. MyTalMoHHBIN Tpoliecc ¥ noJuMopdusM. llomynsiiuoHHbIE BOJIHBI,
npeiid reHoB, murpauus U «3QQexkT ocHoBaTeNsD» B MOIMYJSUUSAX COBPEMEHHOIO
YeJI0BEKa.

UYenoseueckne pacel. Ilomatue o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickas),  aBCTpajio-HETpoOMJHAs  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu pacceiieHHsl 4YeJOBEKa IO IJIaHETE.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKPYXKAIOLIEH Cpebl.



Bnusinue reorpaduueckoit cpesl U apeiida reHoB Ha MOPQOIOTHIO U (PUHUOIOTHIO
YeJI0BeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIMOJIOTUM.  OBOJIOLMOHHAS ~ @HTPONOJIOTHS W IMAJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COLIMAIEHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTo/ibl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T YenoBEKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
OPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
MPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpomMaHbOHIIEDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKA», «Pachl 4eIOBEKay.

ObopynoBaHue: MyJISKH OKaMEHEJIOCTeH, MpPeaIMEeTOB MaTepuaabHOU
KyJIbTypbl TpPEIKOB YelOBeKa, penpoaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIO)K€TaMU TPOUCXOXKICHHUS YEIOBEKa,
dboTorpaduu HaxoI0K UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEIh
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIETb KUCTH YE€JI0BEKA U KUCTH IIUMIIaH3E,
MOJEJIM TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHsI CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJal Tl YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaoi

3apoxaeHue U pa3BUTUE 3KOJoTuH B Tpyaax A. I'ymbonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencau, B. H. CykauéBa. Pa3znmensl u 3agaum
HKOJOTUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Metoasl skonoruu. IloneBbsie HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPY>KaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ymb6onsar, K. ®@. Pynbe, H. A. CeBeprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konorun», «Cxema
MOHUTOPUHIA OKPYXAIOLIEN CPEIBI».



JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsbl 1 cpea 0OOMTaAHUS

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpororeHHble. O0mme
3aKOHOMEPHOCTH JAeWUCTBHUs dKojormueckux (axrtopos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. elicTBue
pPa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHUi M >KMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CuUrHajbHas poJib CBETA.
doTtonepuoausm.

Temmneparypa kak »3kojoruueckuii (akrop. JledicTBue Temieparypsl Ha
opranu3Mmbl. [loiiKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonoruueckuit ¢akrop. I[lpucnocobnenusi pacTteHuil K
NoJIepKaHUI0 BoJgHOrO OanmaHca. Knmaccugukanus pacTeHHl IO OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHas  TOJAINOYBEHHAs,  BHyTpuUOpraHuzMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpejl obuTanus opranu3mMoB. [IpucnocobaeHnss Opranu3MoB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE U
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HU.

Xuznennsie popmbl opranu3moB. [lousiTue o xxu3HenHoi popme. JKusHennole
dbopMbl pacTeHHMil: AepeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpaBBbl,
onHOJNeTHUE TpaBbl. JKu3HEeHHBbIE (DOPMBI KUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HHU.

buotnueckue daxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusMm, xoomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpudeckue). 3HaAYEHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJii CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOUECHHUS.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axropb», «CBETOBOM CIEKTPY,
«IKOJOTUYECKHE TPYMIbl JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIE», «XOJIOHOKPOBHBIE KXUBOTHBIEY», «DHU3NOIOTUYECKUE aJanTaluu



KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buoornueckne pUTMBIY,
«Kuznennsie Hopmbl pacTeHUi», «Ku3HEHHBIE POPMBI JKUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOro yeca», «llemu mnutanusy»,
«XUIIHUYECTBOY, «ITapazutnzmy, «KoHKypeHIus», «CuMbOm03»,
«KoMMeHcanuzm.

O6opynoBanue: repOapuy pPAaCTEHUM W >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapyuu U KOJUIEKIIMU TEIJIOTI00UBBIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydesna NTUIl U 3Bepei, repdapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpelax,
repOapuu M KOJUIGKIMU PpACTEHUW U SKUBOTHBIX, OOJAJAlOUIMX YepTaMu
NPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HHM, repObapuu u
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BbisiBIeHHE MNPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX
MeCT OOUTaHUSD.

Tema 8. Ikos10rust BUA0B U MOMYJISIIMH

OKOJIOTUYECKUE  XapaKTEPUCTHKHU MO JISIUN. [Homynsiius KaK
ounonornyeckas cucrema. Poinb HEOTHOPOAHOCTU Cpenibl, GU3HMUECKUX OaphepoB U
0COOEHHOCTEM OMoJoruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOIMYJSUWNA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TIOJIOBAsl CTPYKTypa, POKIAEMOCTb, NPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHS.

DkoJsioruyeckas CTpykrypa nomyiasuud. OueHKa YUCIEHHOCTU MOMYJIALNH.
JvHamuka nomyiasiuuu U e€ peryisuua. buoTudeckuil moTeHIMan MOMYJIAIMH.
MopenupoBaHue IMHaAMUKH NOMYJsIUuKU. KpuBble poCcTa YUCIEHHOCTH MOMYJISLNAH.
KpuBble BbDKMBaHUA. Peryisius 4YMCICHHOCTH MOMYJALMA: posib (PaKkTopos,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJlorMYecKod Huie Buaa. MectooOutanue. MHoroMepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcona. Pa3Mmepbl 3KOJI0TMYECKOU
Huy. [loTeHnnanbHas U peaaTu30BaHHasl HUILIN.



Bun kak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJCHUSI U MUTpalMid KUBOTHBIX. buosnormyeckue
WHBA3UU 4yKEPOJHBIX BUOB.

JdeMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmumbl u  cxembl: «OKOJIOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIANY,
«IIpocTpancTBeHHass  CTpyKTypa mnonyisuuu», «Bo3pacTHble  mupamuabl
nonyjsiuun», «CKOpPOCTh  3aceyieHUus TMOBEPXHOCTH 3eMJId  Pa3IM4HbIMU
opranuzmMammn», «Mogaeins 3kosorndeckor Humum J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTCHUM, KOJIJICKIIUHA KUBOTHBIX.

JlabopaTtopHas padora «IIpucrnocodsieHrs ceMsH pacCTEHUH K paCCEIEHUIO).

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3u MexIy
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPraHM3MOB B OKOCHUCTEME: IMPOIYIEHTbI, KOHCYMEHTbHI, PEAYLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbl 1 Wbl B 3KOCUcTEMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTENU SKOCUCTEMBI. buoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMuIbl YUCEN, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cO00IIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTE€HHbIE BO3JCUCTBUS Ha
cykneccun. KnnmakcHoe cooOmiectBo. buopaznooOpasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmembvl Mopeu u
oKeanos8. Ikocucmemvl myHOp, J1ecos, cmeneu, nyCmulHb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEK/Ty aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opoickas
dbaopa u ¢ayna. CuHaHTponm3zauus TropoAckoil ¢ayHbl. buonornyeckoe u
X035iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHI OpPraHU3MOB B
skocuctemax. Ponv kackaonoco 3gghekma u 6udo8-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOsaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICUCTBUMN.



Mexanuzmbi 6030eticmsus 3a2pA3HeHUl PAZHbIX MUNO08 HA CYOOP2AHUBMEHHOM,
OP2aAHUSMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeus. MeTononorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIOTEHHBIX YKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «ODKocHcTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTrO jecay, «DyHKIIMOHAILHBIC
TpYyMITBl OPTaHU3MOB B 3KOcHcTeMe», « KpyroBopot BemiecT B skocucTemey, «llemn
nuTaHus (MacTOWIIHAS, MAETPUTHAS)», «ODKOJOTHYECKas TMHpaMuia YHCEI,
«OKonoruyeckas mupamuia OMOMacChl», «IKOJIOTHUYECKass MUpaMUIa SHEPTUNY,
«O6pazoBanue 6onotay, «lleppuunas cykueccus», «BoccTaHoBieHHe jeca mocie
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPTUH B arporeHosey, «lIpumMepsl ypooIKoCHCTEM.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydeia MTHII U
3Bepel, repOoapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHM, aKBapUyM KaK MOJICITb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanme ypOoo3KOCHCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pa3zHOOOpa3wsi MENKHX IMOYBEHHBIX
YICHUCTOHOTHX B PAa3HBIX 3KOCUCTEMAX).

IKCKYpcHsl «IKCKYpCHUsS B TUIWYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CJIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKypceusi «OKCKYpCHsl B arpodKOCHCTeMy (Ha TOJe WIM B TEIUTHIHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodaabHas 3xocucTeMa

buocdepa — oOmermanerapnas oOosoyka 3emiid, TA€ CYMECTBYET WA
CyIlleCTBOBaJIa KM3Hb. Pa3BuTHe mpencrasieHuii o 6nocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obsactu 6mocdepsl u €€ cocran. JKupoe
BEIIECTBO OHOChEephl U €ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
r7100anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTG SIBJICHHMI B
ouocdepe.

3oHanbHOCTH OnMocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIITH: TYH/IPA,
XBOMHBIE Jieca, CMEIIAHHBIE W IIMPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
IyCTHIHY, TPOTIMYECKUE JIeCa, BEICOKOTOPhs. KiuMaT, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIIMS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAA U
ounochepHbIx QyHKIUHA.



JdemoHcTpanumn

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

Tabmumper u cxemsl: «I['eocdepst 3emnn», «KpyroBopor azora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopoga B IPUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcCHOBHbIe OMOMBI cylin», «Knumatuueckue
nosica 3emumn», « Tynapa», «Taiiray, «Cmemansasii jgecy, «1InpoKoINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiasy, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0OIIAfA Cpeaa

DKOJIOTUYECKUE KpU3UCBI W WX NpUYMHBIL. Bo3neiicTBue uyenoBeKka Ha
ounocdepy. 3arps3HeHre BO3AYIIHON cpebl. OXpaHa BO3MyXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHeHne kimmara.

AHTpOIIOT€HHOE BO3/CHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE NPUHLHIIBI OXPaHbl MPUPOJBI.
Kpacubie xuHuru. OcobGo oxpansiembie mnpupomnbie Tepputopun (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U IPUPOJIBI.
PanvionansHOe  NpPUPOAONONB30BAHUE W COXpAaHEHHWE  OMOJOTMYECKOIro
pazHooOpasust 3emsmm. OOmUe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHS.

Pa3zButrie METOIOB MOHUTOPUHIA pAa3BUTHUS  OMNACHBIX TEXHOTECHHBIX
npoiieccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusanowue 0oCmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 9IKkocucmem. OcHoBbl
9Kopeabuumayuu dKocucmem U cnocooos 6o0pvbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHblx 3KOCUCHEM.

JdemoHcTpanumn

TaOmuis! 1 cxeMsl: «3arpsisHeHne aTMOoCc(epbl», «3arps3HeHne TuaApocheps»,
«3arpsizHeHue nouBbly, «IlapHuKoBsii 3¢ dexT», «Ocobo oxpaHseMble TPUPOIHBIC
TeppuTOpUN», «MOAENH YIIPABISIEMOTO MUPAY.

O6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTEHUM M >KUBOTHBIX KpacHol
kHuru Poccutickon @enepanuu, KpacHoW KHUTH peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaMMBbI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YYarONUMUCS POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeneHanpagienHoe pazeéumiue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOrMYECKOT0 00Pa30BaHUS, HAUYUE NPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPHI,
CnOCOOHOCMU cMasums TIENHN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUN JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHUSI, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPAAUIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKpY KaroIlIen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlN, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITa U OTBITA JEATCIILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOU ESITEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kIaHCKOr0 BOCTIMTAHHS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOU IEATEIHHOCTH MPH CO3TAHUH YUEOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX U TO3HABATENBHBIX 3a/lay, BBIMOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBAJKEHMS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJIBTYpYy, IPOLUIOE M HACTOSAILIEE
MHOT'OHAllMOHaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHUE K NMPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuUTHE OWOJOTWU, MOHUMAHUS 3HA4YEeHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJILHOIO 0JIaronmoJIy4ms:

MOHUMAaHUE U peajn3alus 310pOBOro 1 6€30macHoro oopasa ;ku3Hu (310poBoOe
NUTaHKUEe, COOJII0/IEHNE TUTHEHNYECKUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, pEryjsipHas (Qu3uyeckass aKTUBHOCTb), OEpEexKHOro,
OTBETCTBEHHOT'O U KOMIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLHUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHNUN BCEH KU3HM;

7) 3K0JI0OTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 1IeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX ITOCIHEACTBUNA IS
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpETaeMbIe MPU U3YyUEHUN OUOJIOTUHU 3HAHUS
M yMEHUS Tpd  pEHIeHUH TOpoOsieM, CBS3aHHBIX C  palMOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

AKTUBHOE HEMPHUSITHUE TEUCTBUN, IPUHOCIIIMX BPE OKPYKAIOIIEH TPUPOIHOU
cpene, yMeHUE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTMYECKUE TOCIEACTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM IPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJIOBEYECTBA, OUCKA MyTel BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUS] O0IIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IMOJy4YaeMmble 3HAHMS JJIs aHaju3a u
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIET0 MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
peleHust Ipo6JieM B PeabHBIX )KMU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI MO OMOJOIMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOUAIOT: 3HA4YMMbIE i1  (QOPMHUPOBAHUS MHUPOBO33PEHHUS OOYyUYaOIUXCS
MEXIUCIUTUTMHAPHBIC (MEXIIPEAMETHBIC) 00IeHaAyYHbIe TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCIU(PUKY METOIO0B TO3HAHUSA,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHbIH (PaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHKE, HAOTIOICHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYyTHE); YHUBEPCATbHBIC
y4ueOHble JelcTBUS (MO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTU U COLUAIBHON
KOMIIETCHIIMM ~ OOYYarOMIMXCS; CIMOCOOHOCTh  OOYYalOIUXCS — HCIOJIh30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON U COIIMATIBLHOMN ITPAKTUKE.

B pesynbraTe nzydenus OM0I0Tuu Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHus
y oOyuwaromerocs OyayT cdhOpMHpPOBAaHBI TO3HABATEILHBIE YHUBEPCATbHBIC
ydeOHbIe JIEHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHbBIE ICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIE YUEOHbIE IEHCTBUS, COBMECTHAS JACSITEILHOCTb.

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHWHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cUHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUU, 0O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh IEJ NEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHS, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIOJIb30BaTh OMOIOTHYECKHUE TIOHSITUS JUII OOBICHEHUs (DaKTOB U SIBJICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPaCCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOYCHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPEICTBA IS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ W OTHOIICHUA B U3YYaEMBIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HWH(POPMAIMOHHBIX
WMCTOYHHKAX;



pa3palaThiBaTh IUIAaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaan3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUaIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1eJISIM, OLICHUBATh PUCKH MOCIIEICTBUH 1A TEbHOCTH;

KOOPAWHUPOBATH U BBHIIOIHATH Pa0OTy B YCIOBUSIX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh HABBIKAMHU y4EOHO-HCCIIEIOBATENBCKOM M MPOEKTHOM €ATENbHOCTH,
HaBbIKAMU  pa3pelieHus npoOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCTOJIb30BaTh DPA3JIMYHbIE BHUJABI JEATEIHHOCTH IO TOJyYEHUIO HOBOTO
3HaHUS, €ro WHTEepIpeTalyy, NpeoOpa3oBaHHI0O W NPUMEHEHHIO B Y4EeOHBIX
CUTYaLUsX, B TOM YUCIIE MIPH CO3JaHUM YUEOHBIX U COLUATbHBIX IPOCKTOB;

(GopMUPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KITIOYEBBIMU MOHATHSMH U METOJIaMU;

CTaBUTh U (HOpMyIHMpOBaTH COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
NesITEeTbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyalU3HpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PelIeHus, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHH, 337aBaTh apaMETPhl U KPUTEPUHN PELICHUS;

aHATM3UPOBaTh IOJIyY€HHbIE B XOJE€ pEUICHUs 3aJauyd  pPe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH LEJIEHANPABICHHBIM TMOMCK IepeHoca CPEACTB U CIOCOOOB
JecTBUS B MPOPECCUOHATIBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHWA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECSATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBbIE WJEH, MpeAsiaraTh OpUTrHHAJIbHbIE MOAXOJbl U PELICHus,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIUU (TEKCTE yueOHOTrO
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHMTEpaTrype, OWOJIOTHYECKUX CIIOBApsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIM3MpOBAThH
MH(POPMALIKIO Pa3IMYHBIX BUAOB U (OPM MPEACTABICHHS, KPUTUUECKU OLCHUBATDH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;



(dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope Oumosiormueckoil nHpoOpMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUS YUeOHBIX
3ajay;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ounosiornyeckoi nHGopMauu (CxeMbl, rpaduKy, TUarpaMMbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oO1enne:

OCYIIECTBISATh KOMMYHHUKAIIMHU BO BCeX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wi IUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaAJIbHON
paboThI IPH peIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIICHNN YUeOHOH 3aauu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WIeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHUKA KOMAH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJIEUW C TO3UIHUUA HOBH3HBHI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBIISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

OBJiajieHNe YHUBEPCATbHBIMU PeryJsiITABHBIMU 1€ICTBUSIMU:

1) caMmoopraHu3amusi:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHWH LEJEeBBIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JEHCTBHUAX U MOCTYNKaX MO OTHOLICHWIO K UBOW MPHUPOJIE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO JESTENbHOCTD, BBISBIATDH
npo0JsieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7aun B 00pa30BaTeIbHON
NesITeIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEJIbHO COCTABJIATS IIJIaH PEIICHUS IPOOIEMBI ¢ YIETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumpATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;

JieNlaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pasHbIX 00JacTAX 3HAHUI, TMOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBI U
KYJIbTYpHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BIaJeTh HAaBbIKAMHM  IIO3HABaTENbHOW  pedieKcMu KaKk  OCO3HAHUS
COBEpIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX pPE3YyJIbTaTOB W
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUH Ui OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHUS;

yYMEThb OIICHWBAaTh PUCKA W CBOEBPEMEHHO NPUHUMATh DPEIICHHS IO HX
CHIDKEHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPyrHMX IIpH aHalu3e pe3yJbTaToB
JeSITEIbHOCTH;



3) npuHsATHE Ce0Os M APYrUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € IO3UIMH PYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YeOHOro MpeaMmera
«buonorusiy Ha yrayOnE€HHOM YpOBHE OpPUEHTHUPOBAHBI Ha oOecreyeHue
npopunabHOro  o0y4yeHust  oOyuaromuxcs  Ouosnornd. OHH  BKIIIOYAIOT:
cneruduueckue s OM0JIOTHH HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHI MO
OCBOCHHIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUJBI JI€ATEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cUTyauusix. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
roJilaM U3y4YEeHUsl.

[TpenmeTHbIe pe3ynabTaThl OCBOEHUs ydeOHoro mpeamerta «buomorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, B
NO3HAHUHM  3aKOHOB MPHUPOABI M  PEHIeHHMH MpoOJeM  palMoHaJIbHOTrO
IPUPOIOTIONB30BAHUS, O BKJIAJIE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAralomue OHOJIOTHYEeCKHEe TEPMHHBI U TOHATUS (OKU3HB, KIIETKA,
OpraHus3M, MeTaboinu3M, TOMEOCTa3, CaMOpPEryJislus, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(knerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpoMmocomHas Teopus
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUSI KYJIbTYPHBIX pacTEHHIT), 3aKOHBI (€AMHO00pa3us
NOTOMKOB IE€PBOTO IMOKOJIEHUS, PACLICIUIEHUSl, YUCTOTHl TaMeT, HE3aBUCHMOIO
HacnegoBanuss [. MeHngens, TOMOJIOTUYECKMX PAIOB B  HACJIEACTBCHHOM
n3meHunBoctyd H. Y. BaBuiiosa), npuHIMIBI (KOMITJIEMEHTAPHOCTH);

BJIAJ€HUE OCHOBHBIMH METOJAMHU HAyYHOIO II03HAHMS, HCIOJb3YEMbIX B
OMOJIOTMUECKUX HCCIEOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHME, W3MEPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);

yMEHHUE BbIICNATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, MPOIECCOB KUZHEACATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAcTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHX
MPOIIECCOB: OOMEHa BemecTB (MeTabou3M), MPEeBpAIICHUsT SHEPIUU, OpOKEHUs,
aBTOTPO(HOIO U rerepoTpoHOro TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHOrenes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pPa3sMHOKCHUS,  WHAWBUIYaJIbHOTO  PAa3BUTHA  OpraHu3Ma  (OHTOTEHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY OpraHOMJAaMH KIETKH U HX
GyHKUMSIME, CTPOEHHEM KJIIETOK pa3HbIX TKaHed M HMX (QYHKIUSAMHU, MEXIY
OpraHaMM W CHUCTEMaMHM OpPTaHOB y pAacTEHHUl, XKUBOTHBIX W YEJIOBEKa U HX
GYHKIUSAMH, MEXAY CHCTEMaMd OPraHoB U MX (QYHKIUSMH, MEXAY STarnaMu
oOMeHa BEUIECTB, dTallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATaraMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (PEHOTHUIIOM U
dakTopaMu cpesibl OOUTAHNUS;

YMEHHE BBISBIATH OTIWYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHui, >KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPryMEHTbHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY IS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTHUYECKUX TPYIIIL;

yMEHHE peniaTh ONOJIOTHYECKUe 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIEAYEMbIMUA OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

yMEHHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000pPYA0BaHUEM;

yMEHHE BBIIBUTaTh THUIOTE3bI, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GoOpMyaupys ILedb HUCCIENIOBAHMS, aHAIM3UPOBATH MOJIYYCHHBIC
pe3yabTaThl U J€NaTh BHIBOIbI,

yMEHHE Y4YacTBOBAaTh B y4eOHO-UCCIIEOBATEILCKON PabOTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OLICHMBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
o0nacTu OMOJIOTUN U METUIIMHBI (KIIOHUPOBAaHKE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaIpaBJIEHHOE N3MEHEHHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccruoHanbHOU
NEeATEIbHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPHH,
CEeJBCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIIIYOJISITh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u



OpOAODKEHHE OMOJIOrMYecKOro o0pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po(eCCHOHATILHOTO U BBICIIETO OOpa30BaHUS.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS y4eOHOTO mpeameTa «buonorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYyYHOUN
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTIONB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHUE BIAJIETh CUCTEMOW OMOJIOTMYECKNX 3HAHWMA, KOTOpas BKIIOYAET
ompeseNieHus] W TOHMUMAaHHWE CYIIHOCTH OCHOBOIOJAralmuX OHOJOTHIECKIX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OMOIOTrHYECKHE TEOPUH
(aBomoniionHas teopus Y. JlapBuHa, CHHTETUYECKAs] TEOPHUS IBOJIIOIUH), YICHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecust J[x. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bospa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM TMUpaMHJIbl SHEPruu), rumore3nl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
UCTIONIE3YEMBIMU B OMOJIOTUIECKUX UCCIICTOBAHUSIX JKUBBIX 00OBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

yMEHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU: BHJOB, OHWOTCOIICHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AIIIONATPHUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSHUS ~ JBIDKYIIMX ~ CHWJI  OBOJIOIMM  HA  TEHO(POHJ  TOIMYJISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

yMEHUE YyCTaHABIMBATh B3aWMOCBSI3M MEXKIY TPOIECCAMU DSBOJIOINH,
JIBWOKYITIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISATH  OTJIMYUTEIbHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHws, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aWMOCBSI3e  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJIS JOKA3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX



CHUCTEeMAaTUUYECKUX TPYMII, B3aUMOCBSI3U OPTaHU3MOB M Cpebl OOUTaHMsI, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpasus BHAOB H
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

yMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIIEyeMbIMUA OMOJIOTHYECKIUMHE MPOIIECCAMU U SIBJICHUSIMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB;

yYMEHHE BBINOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPAaOOTHI, COOIIOAThH
npaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTAITBHBIMU
cpenctBaMu, (GOPMYJIUPYS IeNlb HCCICNOBAaHUS, aHAIM3HPOBATh IOTyYEHHBIC
pE3yIbTaThl U ICNIaTh BHIBOIBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(EpEeHIIUSX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPHH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccrnoHaIbHOMI
NEATETLHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIOIB30BAHUS, METUITUHEI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MiMCTBA, MHIIEBOM
MPOMBINIJICHHOCTH, YTJIyOJIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHd W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CpPeaHEro MpodeCcCUOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

IIpakTnyeckue
padoThbI

DJIEKTPOHHBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

buomorusa xax
KOMIUIEKCHAsl HayKa 1
KakK 4aCTh COBPEMEHHOTO
oOmecTBa

http://biologylib.ru/catalog/

JKuBEBIE CHCTEMBI U UX
CBOMCTBA

YpoBHEBas opraHuzanus
JKHUBBIX CUCTEM

https://interneturok.ru/

Uctopus OTKpBITHS U
U3YYEHUS KIIETKU.
Knerounas teopus

Meto1bl MONEKYISAPHOU
1 KJIETOYHOM OHOJIOTHH.
[IpakTuueckas pabota
«3yueHnne MeToa0B
KJIETOYHOM OMOJIOTHUH
(xpomarorpadus,
aneKkTpodopes,
muddepeHIranTbLHOe
HEHTPUPYTHpPOBAHUE,
[ILP)»

0.5

http://biologylib.ru/catalog/

XMUMHYECKUHN COCTaB
KJIETKHA

https://interneturok.ru/

MuHnepaiibHbIE BELIECTBA
KJIETKH, UX
Ouosornueckas poib

Oprannueckue BeUiecTna
KJIETKH — OCJIKH.
JlaGopaTtopHnas pabota
«O0HapyxeHue 6EIKOB ¢
MOMOIIbI0 Ka4YeCTBEHHBIX
peaKLHii»

0.5

http://www.virtulab.net




CBoiicTBa,
KJIacCUpUKALUS U
¢yHKIMN OEIKOB

10

Oprannueckue BeuiecTna
KJICTKU — YTJICBOAbI

11

OpraHnuueckue BelecTa
KIETKU — JTUTTHIEI

http://biologylib.ru/catalog/

12

HyxiienHOBBIE KHCIIOTBI.
JHK u PHK.
JlaGopaTtopHnas pabota
«Hccnenosanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJIEJICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY

0.5

http://www.virtulab.net

13

Crpoenue u GyHKIHHA
AT®. [Ipyrue
HYKJI€03uaTpH(OChHaThI
(HT®)

14

CexBennpoBanue [JHK.
MeToapl TEHOMUKH,
TPAaHCKPUTITOMUKH,
MPOTEOMUKH

http://biologylib.ru/catalog/

15

Merozs! CTpYKTYypHOH
Ouosorun

16

Turbl KIETOK.
[Ipokapuornueckas
KJIETKa

17

Ctpoenue
3YKapUOTHUYECKOU
KJeTku. [IpakTnaeckas
pabota «M13y4enue
CBOMCTB KJICTOYHOU
MeMOpaHbD»

0.5

https://interneturok.ru/

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnxnomeMOpaHHbBIE
OPTaHOMIBI KJICTKH.
[IpakTrueckas pabota
«M3y4yeHune NBUKCHUS
OUTOIIJIa3MbI B
PACTUTCIIBHBIX KIICTKAX»

0.5

http://www.virtulab.net




20

ITonyaBTOHOMHBIE
OpraHOMU/BbI KJIETKH:

MUTOXOHAPUH, IIJIACTUIBI.

JlaGopaTtopHnas pabota
«Hccnenosanue
1a3MoJn3a u
JeTU1a3MoJIn3a B
PACTUTCIIBHBIX KIICTKAX»

0.5

http://biologylib.ru/catalog/

21

HememOpanHubie
OpTaHOM[IBI KJICTKH

22

Crpoenue u GyHKIUU
anpa

23

CpaBHutenbHas
XapaKTEePUCTHKA KIETOK
sykapuot. JlaboparopHas
pabota «M13ydenune
CTPOCHHS KJIETOK
pa3IMYHBIX OPTaHU3MOBY

0.5

http://www.virtulab.net

24

AccuMunanus u
TUCCUMUIISALINS — JBE
CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BEIIeCTB.
JlaGopaTtopHnas pabota
«3yuenue
KaTAJIMTUYECKON
AKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIIa3bl
VI KaTaJa3bl)»

http://biologylib.ru/catalog/

25

DepMeHTaTUBHBIN
XapakTep peakiuit
KJICTOYHOTO
MeTabonu3ma.
JlaboparopHas paboTa
«3yyenune
(bepMEHTaTUBHOTO
pacIierieHusI IepoKCUaa
BOJIOpPOJIA B
PaCTUTENBHBIX U
KHUBOTHBIX KJIETKAX)

0.5

http://www.virtulab.net

26

benku-akTuBaTopsl U
OCIIKU-UHTHOUTOPBI

https://interneturok.ru/




27

ABTOTPO(HBIN THIT
0oOMEHa BEIIECTB

28

dortocunTes

29

XEMOCHUHTES.
JlaGopaTtopHnas pabota
«CpaBHeHHE MpOLECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

http://biologylib.ru/catalog/

30

AHas’poOHBIE OPraHU3MBI.
Buasr 6poxenus.
JlaGopaTtopHnas pabota
«CpaBHeHHE MpOLIECCOB
OpO’KEeHUS U ABIXaHUSD)

http://www.virtulab.net

31

AdpoOHBIE OPraHU3MBI.
DTanbl YHEPTETUYECKOTO
oOMeHa

32

OHeprusi MeMOPaHHOTO
IpaJleHTa MPOTOHOB.
Cunre3 AT®: pabora
npoTOHHON AT®-
CHHTa3bI

https://interneturok.ru/

33

Peakuuu marpruyHoro
CUHTE3a

https://interneturok.ru/

34

Tpanckpunuus —
MaTpuuHblii cuHTe3 PHK

35

Tpaucnsauus u e€ Tarnbl

36

Konuposanue
aMUHOKHCIIOT. Poitb
pubdocom B OMocuHTE3E
Oemnka

http://biologylib.ru/catalog/

37

Opranuzanus reHoma y
IPOKAPUOT U DYKapUOT

38

MonekysipHbie
MEXaHU3MBbI IKCIIPECCUN
TeHOB Y 3YKapHOT

39

Bupycer —
BHEKJICTOYHBIE (POPMBI
JKU3HHU ¥ OOJTMUTaTHBIE
napas3uTthl. [IpakTuueckas
pabora «Co3nanue
MOJICTTH BHPYCa)

0.5

http://biologylib.ru/catalog/




40

BupycHsie 3a0oneBanus
Yel0BeKa, )KUBOTHBIX,
pacTeHui

41

HanorexHosoruu B
OMOJIOTHUU U MEIULINHE

https://interneturok.ru/

42

JKU3HEeHHBIN UK KJIETKU

43

Matpuunslii cunte3 JJHK

44

XpOMOCOMBI.
JlaGopaTtopHnas pabota
«3yuenne XxpoMocoM Ha
T'OTOBBIX
MUKpOTIpEnapaTax»

0.5

http://biologylib.ru/catalog/

45

Jlenenue KIeTKu —
MHUTO3

46

Tunel KJIETOK.
Kapuokunes u
IUTOKHHE3.
JlaGopaTtopHnas pabota
«HaOmronenne murosa B
KJIETKaX KOHYMKa
KOpeIKa Jyka (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

http://www.virtulab.net

47

PGFYJ'IHI_[I/IH KHU3HCHHOI'O
OUKJIa KJICTOK

48

OpranusM Kak eIMHOE
Lenoe

49

TkaHu pacTeHUH.
JlaboparopHas paboTa
«3y4yeHue TkaHeu
pacTeHui»

0.5

http://biologylib.ru/catalog/

50

TkaHu )KUBOTHBIX U
yenoBeka. JlaboparopHas
pabota «M13ydenune
TKaHEH >KUBOTHBIX)

0.5

http://www.virtulab.net

51

Opraunbl. Cuctemsl
opranos. JlabopatopHas
pabota «M13ydeHue
OpraHoOB IIBETKOBOT'O
pacTeHus»

0.5

http://www.virtulab.net

52

Onopa Tena opraHu3MoB




53

JIBU>KEeHUE OpraHu3MOB

https://interneturok.ru/

54

[Iuranue opraHu3mMoB

55

ITuTanne mo3BOHOYHBIX
JKUBOTHBIX.
[TumeBapuTenpHas
CHCTEMA YejIoBeKa

http://biologylib.ru/catalog/

56

JlpIxaHue opraHu3sMoB

57

ﬂBIXaHI/Ie ITO3BOHOYHBIX
JKHBOTHBIX U YECJIOBCKA

https://interneturok.ru/

58

Tpancnopr BemEeCTB y
OpPraHU3MOB

59

KposeHnocHnas cucrema
IIO3BOHOYHBIX XMBOTHBIX
Y 4EeJI0BEKa

http://biologylib.ru/catalog/

60

Brinenenue y
OpraHU3MOB

61

3anmTa y OpraHu3MoB

62

HNmMmyHHas cuctema
YeJI0BeKa

http://biologylib.ru/catalog/

63

Paznpaxumocts u
peryJsiius y OpraHu3MOB

64

I'ymopanbHas perynsanus
Y DHAOKPHUHHAS CUCTEMaA
JKUBOTHBIX U YEJIOBEKA

http://biologylib.ru/catalog/

65

DopMBI PA3MHOKECHUS
OpraHU3MOB

66

[TonoBoe pa3mMHOKEHUE

67

Meiios

68

["ameTorenes.
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
JlaboparopHas pabota
«3y4yeHue crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpenaparax»

0.5

http://biologylib.ru/catalog/

69

NuauBunyansHOE
pa3BUTHE OPraHU3MOB —
OHTOTEHE3




70

3akyajKa OpraHoB U
TKaHEHN U3 3apOABbILIEBBIX
JUCTKOB

71

Pocrt u pa3Butue
JKUBOTHBIX.
JlaboparopHas paboTa
«BpIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX
YKUBOTHBIX»

0.5

http://biologylib.ru/catalog/

72

PasMHOXkeHUE U pa3BUTHE
pacrtenwuii. JlaboparopHas
pabora «CtpoeHue
OpPraHOB Pa3MHOXKECHHUS
BBICILIUX PACTECHUI»

0.5

http://www.virtulab.net

73

Hcropus ctaHoBIEeHHS U
pPa3BUTHUS TEHETUKU KaK
HayKH

74

OCHOBHBIC TTOHSATUS U
CHUMBOJIBI T€HETUKH.
JlaboparopHas pabota
«/Ipozoduna xak 06beKT
TCHETUIECKUX
HUCCIIEJOBAHUN

0.5

http://biologylib.ru/catalog/

75

3aKOHOMEPHOCTH
HaCIIeI0BaHHUS
NPU3HAKOB.
MonorubpuaHoe
CKpeIlMBaHHUE.
[IpakTrueckas pabota
"U3yueHue pe3yJbTaToB
MOHOTUOPHUIHOTO
CKpELIUBAHUS Y
npo3o¢uisr”

0.5

http://www.virtulab.net

76

[HuTonormyeckrue OCHOBBI
MOHOTHOPHUIHOTO
CKpeEIBaHus

77

Ananusupytoiiee
ckpemuBanue. Henmonnoe
JIOMUHUPOBaHUE

https://interneturok.ru/

78

Jurubpunxoe
CKpEIIBaHHE.

0.5

http://www.virtulab.net




[IpakTuueckas pabora
«3y4yenue pe3ysbTaToB
TUTHOPHUIHOTO
CKpEILUBaHUS Y
JPO30(UITBDY

79

I{uTonmornueckre OCHOBBI
TUTHOPHUIHOTO
CKpEIIMBaHUS

http://biologylib.ru/catalog/

80

CreruieHHOoEe
HACJICJIOBAaHKE MTPU3HAKOB

81

XpoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU

https://interneturok.ru/

82

I'eneTuka nmona

83

I'enoTun Kak 1ejocTHAA
cHcTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHS PACTECHHUIA,
YKUBOTHBIX U YeJIOBEKa

http://biologylib.ru/catalog/

85

N3MeHyuBOCTE
MPU3HAKOB. Bubl
N3MEHUYNBOCTH

86

Monudukarmontas
M3MEHYUBOCTH

87

Bapuannonsslii psan u
BapUallMOHHAsl KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOTU(DUKAITHOHHOM
W3MEHYHUBOCTH.
IToctpoeHnue
BApUALIMOHHOTO psija U
BApUAIMOHHON KPUBOW»

0.5

http://www.virtulab.net

88

I'enoTunnyeckas
M3MEHYUBOCTD.
KomOunaTtuBHas
W3MEHYHUBOCTD

89

MyranuonHas
U3MEHUYUBOCTb.
[IpakTrueckas pabota
«MyTanuu y 1po30Quisl

0.5

http://biologylib.ru/catalog/




(Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO MPOIEcca.
OIUreHETHKA U
SIHUT'CHOMHKA

91

I'eHeTnka yemoBeKa.
[IpakTuueckas pabota
«CocTraBlieHHE U aHAJIN3
POIOCIOBHOMN»

0.5

http://www.virtulab.net

92

MeTtoasl METUITMHCKON
T€HETUKHU

93

3HaueHNE MEIUITMHCKON
T€HETHUKHU B
MPEIOTBPANICHUH H
JIEYEHUH T€HETHYECKHUX
3a00JICBaHNH YeIOBEKa

http://biologylib.ru/catalog/

94

OCHOBHBIEC TTOHSATHUS
cenekuuu. JlabopatopHas
pabora «M3yuenue
COPTOB KYJIBTYPHBIX
pacTeHui u noposa
JOMAITHUX KHUBOTHBIX)

0.5

http://www.virtulab.net

95

MeToab!l ceneKIIMOHHON
pabotsl. JlaboparopHas
pabora «M3yuenue
METOJIOB CEJEKLNU
pacTeHui»

0.5

http://www.virtulab.net

96

JlocTrKeHus CelIeKIun
pacTeHui U )KUBOTHBIX.
[IpakTrueckas pabota

«ITpuBHBKa pacTeHu»

97

CoxpaHeHue, U3yueHue U
UCTIONIb30BAHUE
TEHETHYECKHUX PECYPCOB

http://biologylib.ru/catalog/

98

buorexHonorust kak
HayKa M OTpacib
MIPOU3BO/JICTBA.
[IpakTrueckas pabota
«3yyeHune o0BHEKTOB
OMOTEXHOJIOTHIY

0.5




0] . .

99 CHOBHDIC HanupaBHeHM 1 http://biologylib.ru/catalog/
CUHTETUYECKON OMOJIOTHH

100 XpOMOCOMHAs ¥ TeHHas 1
WH)KEHEPUS
M .

101 CAMIUHHCINE 1 https://interneturok.ru/
OMOTEXHOJIOTUHU
Pe3epBHbIil ypoK.

102 IToBTOpEHwue, 1
000011IeHNE,
cUCTeMaTH3alus 3HaHU!

OBHIEE KOJIMYECTBO 102 135

YACOB 110 ITPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer IpakTnyeckn

0 e padoThbl

DJIEKTPOHHBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OBOJIIOIIMOHHASA
teopus Y. Jlapsuna

JIBHoKyIIME CHIIBI
SBOJIIOIMU BHJIOB 10
Y. lapBuny

http://biologylib.ru/catalog
/

boproa 3a
CYLLECTBOBAHHUE,
€CTECTBEHHBIN U
MCKYCCTBEHHBII 0TOOD

dopmMupoBaHUE
CUHTETUYECKOU
TeOpI/II/I 3BOJIFOIUH

http://biologylib.ru/catalog
/

OTansl
SBOJIIOLIMOHHOTO
mporiecca:
MUKPO3BOIIOLHUS U
MaKpO3BOTIOLUS

http://biologylib.ru/catalog
/

[Monynsuus —
aJIeMEeHTapHast
€IMHHIIA DBOJIOLNN

http://biologylib.ru/catalog
/

3aK0H I'eHETUYCCKOr0
paBHOBecus JIxk.
Xapau, B. BaiinOepra.
JlabopartopHnast pabota
«BoisBIICHNE
U3MEHUYUBOCTH Y
ocoOei 0JTHOr0 BUA»

http://www.virtulab.net

DJieMeHTapHbIe
(haKTOpHI IBOJIOIIHH

DddexT ocHoBaTENS.
DddexT OyThIIIOUHOTO
rOPJIBIIIKA

http://biologylib.ru/catalog
/

10

Murpauuu. M3o0nauun
ITOIYJIALIMINA:
reorpaduueckas,
Ouoyoruueckas




11

EctectBennslit oTO0p
— HANpPaBJIAOIUN
(baxTop 3BONIOLUU

http://biologylib.ru/catalog
/

12

[TonoBoii oT60p

13

[TpucnocoOaeHHOCTD
OpPraHU3MOB Kak
pe3ynbTar
MUKPO3BOJIIOILUH.
JlabopartopHnas pabota
«3yuenune
apomMop(h030B 1
WIMOAaNTalul y
pacTeHui u
AKUBOTHBIX»

0.5

http://biologylib.ru/catalog
/

14

ITpumepsl
MPUCTIOCOOTICHUH Y
OpPTraHU3MOB:
MOpP(OJIOTHYECKHE,
(hU3MOIOTHYECKHE,
OHMOXHMMUYECKHUE,
MOBEJICHYECKHE.
JlaboparopHnas pabota
«IIpucnocobnenus
OpPraHHU3MOB U UX
OTHOCHUTEIIbHAS
11e1ecO000Pa3HOCTh)»

0.5

http://biologylib.ru/catalog
/

15

Bun, ero kpurepuu u
CTPYKTYpA.
Jlaboparopnas pabota
«CpaBHEHHE BUJIOB 110
MOpP(OIOTHIECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa BHza

17

Bunoob6pa3oBanue kak
pe3yybTar
MHUKPO3BOJTIOIUN

http://www.virtulab.net

18

CBs3b
MHUKPO3BOJIIOIUN U
SIUIEMUOIOTHA

19

MakposBomntonus.
ITaneonTomornueckue

http://biologylib.ru/catalog
/




MCTOABI U3YUYCHHA
3BOJIFOIIUN

20

buoreorpapuueckue
METOBI H3yUCHHS
3BOJOOUHN

21

DOMOpHOJIOTHYECKUE U
CpaBHUTEIHHO-
MOP(OJIOTHIECKHE
METOBI H3yUCHHS
3BOJOOHUHN

http://biologylib.ru/catalog
/

22

MonekynspHo-
FeHETUYECKHE,
OHMOXHMUYECKHE U
MaTeMaTU4eCKHe
METOAbI I/IBy‘IeHI/IH
9BOJIOIINN

23

O6mmue
3aKOHOMEPHOCTH
SBOJIIOLIHN

24

AnantuBHas
paauanus.
HepaBnomepHocTh
TEMITOB 3BOJIIOLUU

25

Hayunsble runoressl
MIPOUCXOKACHUS
YKU3HU Ha 3emie

http://biologylib.ru/catalog
/

26

JloHayuHbIE
IIPEJICTaBJICHUS O
3apOKICHUM KU3HU

http://biologylib.ru/catalog
/

27

OCHOBHEI€E dTanbl
HEOPraHUYECKOMU
SBOJIIOIUU

28

T'unore3nl
3apOXKICHUS )KU3HU

https://interneturok.ru/

29

HcTopus 3emnu u
METOMBI €€ U3YUEHHUS.
JlabopaTtopHnas pabota
«3yuenue n
OTHCaHue
HCKOIIAeMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY

0.5

http://biologylib.ru/catalog
/




30

HaugansHabie 3Tamnst
OpraHNu4eCcKOu
3BOIIOUAU

http://biologylib.ru/catalog
/

31

DBOJIIOLHS DYKAPUOT

32

OcHOBHBIE 3Tarbl
SBOJIIOLIMU
pPacTUTETHLHOTO MUPA.
[TpakTrueckas pabota
«3yueHnne
0COOCHHOCTEH
CTPOEHHUs paCTEeHUN
Pa3HBIX OTZIETIOBY»

0.5

http://www.virtulab.net

33

OCHOBHEI€E dTanbl
JBOJIFOLUH KUBOTHOT'O
Mupa

34

OBOJIIOLUS
KUBOTHBIX.
[IpakTrueckas pabota
«3yuenne
0COOCHHOCTEH
CTPOCHHS
IIO3BOHOYHbIX
KHUBOTHBIX»

0.5

http://www.virtulab.net

35

PazButHe xu3HM HaA
3emiie o paM U
nepuoiam

36

MaccoBbie
BBIMUpaHUS —
9KOJIOTHYECKHE
KPU3UCHI MPOIILIIOTO

37

CoBpeMeHHbIN
9KOJIOTHYCCKHI
KpU3HC, €TO
0COOEHHOCTHU

http://biologylib.ru/catalog
/

38

CoBpemeHHas
cucTema
OpPraHUYECKOTO
MPOLIOTO

39

OCHOBHEBIE
CUCTEMATHUYECKHUE
TPyl OPTAaHU3MOB

http://biologylib.ru/catalog
/




40

AHTpOIoNorus —
HAayKa O YEIIOBEKE

41

PaszButne
MpEJICTaBICHUMN O
MPOUCXOKACHUN
YyeJIOBEKa

http://biologylib.ru/catalog
/

42

Mecto yenoBeka B
cucTemMe
OpPTraHUYeCKOTO MHUpA.
Jlaboparopnas pabota
«3yuyenune
0COOCHHOCTEH
CTPOCHUS CKeJleTa
YeJI0BEKa, CBI3aHHBIX
C TIPSIMOXOXKICHUEM»

0.5

http://biologylib.ru/catalog
/

43

JIBHoKyIIME CHIIBI
AHTPOIIOTeHE3a

44

CooTHoIICHNE
OMOJIOTUYECKHUX U
COIIMAJIBHBIX
¢baxTopoB B
aHTPOTIOTeHE3e

http://www.virtulab.net

45

OCHOBHEIE CTaguu
aHTPOIIOreHE3a

46

ITaneoreneTnka u
[IaJIEOr€HOMHUKA

http://biologylib.ru/catalog
/

47

OBOITIOLNA
COBPEMEHHOTO
yeJoBeKa

48

UYenoBeyeckue pachl.
[TpakTryeckas pabora
«3yuyenune
JKOJIOTUYECKUX
aJjanTalnui 4YeI0BEKA)

0.5

http://biologylib.ru/catalog
/

49

MexIUCIUTIITMHAPHBI
€ METObI
AHTPOIIOJIOTUHU

50

3apoxIeHue u
pa3BUTHE DKOJIOTUHU

https://interneturok.ru/

51

MeTo/1bl 3KOJIOTHH.
JlabopartopHnas pabota
«3yueHne MeToa0B

0.5

http://biologylib.ru/catalog
/




IKOJIOTUUECKUX
HUCCIIEJOBAHUI

52

3HaueHue
SKOJIOTHYECKUX
3HAHUH JIS YeIOBEKA

http://biologylib.ru/catalog
/

53

OKOJIOTHYECKHE
(bakTopsI

54

AlGuotnueckue
¢daktopsl. CBeT Kak
3KOJIOTUYECKU I
(bakTop.
Jlabopartopnas pabora
«BbIsBIEHUE
MPUCTIOCOOTICHUH
OpPraHU3MOB K
BIIUSTHUIO CBETA)»

0.5

http://www.virtulab.net

55

Abunornyeckue
(hakTopHI.
TemnepaTypa Kak
3KOJIOTUYECKU I
dakrop.
Jlaboparopnas pabota
«BuisiBIIcHUE
MPUCTIOCOOICHUH
OpPraHU3MOB K
BIIUSTHUIO
TEMIIEPATyPb»

0.5

http://biologylib.ru/catalog
/

56

Abuorndeckue
(dakTopsl. BraxxHocTh
KaK YKOJIOTHYSCKHI
(bakTop.
JlabopartopHnas pabota
«AHAaTOMHUYECKHE
0COOEHHOCTHU
pacTeHul U3 pa3sHbIX
MECT OOHUTaHUI»

0.5

http://biologylib.ru/catalog
/

57

Cpensl oouTanus
OpraHu3MoOB

58

Buonornueckue
PUTMBI

http://biologylib.ru/catalog
/

59

Kuznennsie popmbl
OpPraHu3MOB




60

buotnueckue
(bakxTopsl

61

3HaueHHUE
OMOTHYECKUX
B3aMMOJACHUCTBUM I
CYILIECTBOBaHUS
OpraHU3MOB B CpeJie
o0uTaHUA

http://www.virtulab.net

62

OKOJIOTHYECKHE
XapaKTEPUCTUKU
HOHyJIHI_II/II/I

https://interneturok.ru/

63

OcHOBHBIE
MOKAa3aTeNu

MTOTY JISIIIAH:
YHUCJIICHHOCTD,
IJIOTHOCTD,
BO3pAacTHas U MOJ0Bast

CTPYKTypa

64

OcHOBHBIE
oKa3aTeJIn
HOHyHHI_II/II/IZ
POXKJ1a€MOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTb,
MUTpaIuu

http://biologylib.ru/catalog
/

65

DKoornyecKas
CTPYKTYypa MOIYyJISAIUN

66

JluHaMuKa NOMyJIsLUN
U e€ perysinus

http://biologylib.ru/catalog
/

67

Kpussie pocta
YHCIIEHHOCTH
nonyssiuuu. Kpussie
BBDKMBAHUS

68

DKoJioruueckasi Huma
Buja. JlaboparopHas
paborta
«IIpucnocobnenns
CEMSIH pacTeHUM K
pacceneHuto»

0.5

http://www.virtulab.net

69

Bun xak cucrema
MO




70

3aKOHOMEPHOCTH
MOBEJCHUS U
MHTPALMi KUBOTHBIX

http://biologylib.ru/catalog
/

71

Coo01iecTBo
OpPraHU3MOB —
OHOIIEHO3

https://interneturok.ru/

72

DKocHUcTEMA KaK
OTKpPBITast CHCTEMA

73

KpyroBoport BelecTs
Y TIOTOK PHEPTHUH B
KOCHUCTEME

http://biologylib.ru/catalog
/

74

OCHOBHEBIE
oKasareiu
3KOCUCTEMBI

https://interneturok.ru/

75

OKOJIOTHYECKHE
HI/Ip aMU bl

76

Nsmenenus
COOOIIECTB —
CYKIIECCUU

http://biologylib.ru/catalog
/

77

IIpupoaHsie
9KOCUCTEMBI.
DKOCHUCTEMBI 03€p U
PEK. DKOCUCTEMBI
MOpEN U OKEaHOB

78

IIpuponnsie
SKOCUCTEMBI.
DKOCUCTEMBI TYH]IP,
JIECOB, CTEIEH,
MyCThIHb

http://biologylib.ru/catalog
/

79

AHTpPOIIOT€HHBbIE
KOCHUCTEMBI

80

YpOOIKOCHCTEMBI.
[TpakTryeckas pabora
«M3yuenue u
OIHCaHHe
ypOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTHU
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJICVCTBUI
OpPTaHU3MOB B
IKOCHUCTEMAX

http://www.virtulab.net




82

MexaHu3msl
BO3JEHCTBUSA
3arpsA3HEHUN Pa3HbIX
THIIOB HA
cyOOpraHM3MEeHHOM,
OpPraHU3MEHHOM,
MONYJIALIMOHHOM U
9KOCHUCTEMHOM
YPOBHSIX

http://biologylib.ru/catalog
/

83

buochepa —
oOmernaneTapHas
000104Ka 3eman

84

VYuenue B. U.
Bepnazackoro o
ouocdepe

http://biologylib.ru/catalog
/

85

3aKOHOMEPHOCTH
CYILIECTBOBaHHUs
o6uocdepsl

https://interneturok.ru/

86

KpyrosopoTsl
BEILECTB U
OHMOTr€OXUMHUYECCKHE
LAKJIBI

http://biologylib.ru/catalog
/

87

30HAIBHOCTh
ounocgepsl. OCHOBHBIE
OMOMBI CyIIN

88

Y cTONYUBOCTD
ounocdepnl

http://biologylib.ru/catalog
/

89

OKOJIOTUYECKUE
KPU3UCHI U UX
MIPUIUHBI

90

Bo3zneiictBue
yejI0BeKa Ha

ouochepy

91

AHTpPOIIOT€HHOE
BO3JICHCTBUE Ha
PaCTUTEIbHBIN U
JKUBOTHBII MU

http://biologylib.ru/catalog
/

92

OxpaHa npuposl

93

OCHOBHBIE IPUHLUIIBI
YCTOMYHUBOTO
pa3BUTHSA

https://interneturok.ru/




YeJI0BEYECTBA U
IIPUPOJIBI

94

Pammmonanbaoe
MIPUPOJIOTIOIE30BAHNC
Y COXpaHEHUE
OHOJIOTHYECKOTO
pa3zHooOpa3us 3emMiau

http://biologylib.ru/catalog
/

95

O06001IeHE 110 TEME
«MUKpPO3BOJIIOLUS 1
€€ pe3yabTaThD»

http://biologylib.ru/catalog
/

96

O06001IeHME 110 TEME
«Makpo3BoJronus U
€€ pe3ynbTaThD)

97

O06o0011eHNE TT0 TEME
«ITpoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emue»

http://www.virtulab.net

98

O6o0uienue o Teme
«IIpoucxoxnenue
4EJI0BEKa —
aHTPOIIOTCHE3

99

O060061eHue o Teme
«IKOJIOTHUS — HAyKa O
B3aMOOTHOIICHUAX
OpPraHU3MOB»

http://biologylib.ru/catalog
/

100

O000111eHIE IO TEME
«OpraHusmel U cpena
oouTaHusg»

http://biologylib.ru/catalog
/

101

O06001IeHME 10 TEME
«IKO0JI0rus BUIOB U
TIOIYJISALAI

102

O06001IeHE 110 TEME
«buocdepa —
riaodannHas
9KOCHUCTEMA)

OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME

102

7.5
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