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COJEPKAHUE OBbYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HadyeHne Ouojoruu B (HDOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESATEIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOIOTHYeCcKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, MJUCKPETHOCTb U LIE€JIOCTHOCTb, CIOKHOCTb U YHOPSAOYEHHOCTD
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEIACHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uoctepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmromeHue, n3mepeHwue,
DKCIIEPUMEHT, CHUCTeMarn3anus, MeraaHanu3. lIoHsATME O 3aBUCMMOM W HE3aBHUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ H0cTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIyUEHHBIX pe3ynbTaToB. [IpHUMHBI HCKa)KeHUS! pe3ylbTaTOB SKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPTraHHU3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUS KUBOH IPUPOIBD».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnueckass padora «l/crnonp30BaHHE Pa3IMYHBIX METOJOB MPH HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl PaCTUTEIbHbIX, )KUBOTHBIX H
OaKTepHaIbHBIX KJIETOK.

IMpakTnyeckas padora «/3ydeHue METOIOB KIETOYHOM Owosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHKuu 0eiakoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenmHoBbIX KucioT. HykneoTtuusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, WX (QYHKIUKW B KIeTKe. [[pyeue
HyKIeo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMojekyl. Modenupoeanue cmpykmypsvl U @QYHKYui
buomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u opeanuiecKui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKMX OJIEMEHTOB B HEXHUBOM  IIPUPOLED,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OenKOBOW MOJNEKYNIb», «CTpOeHHE MOJEKYd YrieBoaoB», «CTpoeHHe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas padora «liccienoBaHnue HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTkud. Kierounas cTeHka OakTepuii ©u  apXeid.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BeUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, (paronuTo3. Dk301uTo3. Kiletounas cteHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3onms. Llutockener. JBwkenue nuronnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE U (YyHKIUU. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas (yHkuus annapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTui. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMJIACThI  BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHune v QyHKIUU HEMEMOpPaHHBIX OPraHOMIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpoghunamenmsi. MBpIILIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiit nentp. CTpoeHMe | JABWKEHHME JKTYTMKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpPENnapaThl PaCTUTENbHBIX, »XUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaboparopHasi padora «/ccinenoBanue miua3smoiiv3a U ACIUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTpOGHBIK H  TeTepoTpodHBIA. YyacTue KHUCIOpoga B OOMEHHBIX  MpoIleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHil KIETOYHOTO MeTabosiu3Ma. DepMeHTHI, X CTPOCHUE,
cBoiictBa W MexaHusMm aeiictBus. KodepmeHntsl. OTinuus (epMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKUX BELIECTB B KieTke. DOoTocuHTE3. AHOKCUEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue paznuuHbIX pakTOpoB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TEpe]] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoTOCUHTE3», «DHEpreTuueckud oOmeH», «buocuHTes Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBIJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas padotra «/3yueHne KaTaJTUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladbopaTtopnasi padGora «/3yueHue (QEpMEHTATHBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHOMOBI TpaHCKpUNIUK: KOMILJIEMEHTapHOCT,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
o6uocunTe3a 6enka. Koguposanue aMuHokucioT. Pons pubocom B 6GuocuHTese Oenka.

Coepemenuvie npedcmagnenus o0 cmpoeHuu ceHog. OpraHu3ausi reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepacawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz o6onvuiux maccusos («bigdata») cmpykmyprvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TTOCTMUTOTUYECKHI), CHUHTETUYECKHMM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEepUOJIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl U TelloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMOCcoMBI. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kapuoknnes n nutoknHes. buonornueckoe 3HadeHUE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pabora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  YeJOBEKAa. THUMBI JKMUBOTHBIX TKaHEW: SIHUTETUaIbHAas,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBmwkeHue opraHu3MoB. J[B)KEHHE OMHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornomienre Boabl, YIIEKUCIOrO ra3a 1 MUHEPaJbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Heixanne opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KIETKU. KokHOe nbixaHue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaIOuUX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbel BbiaeneHus. DuibTpanus, cekpenuss U  obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X TPOU3BOAHBIC. 3alUTa OPTaHU3MA
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBnast cucrema u pediexrtopHas peryiasuus y KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa JKMUBOTHBIX W 4YesoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUS pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nTuiy, «HepBHas cucTeMa MIIEKOMUTAIONIINAX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHU, TepOapuu pacTeHUI pa3HbIX OTIENOB, BIAXKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OelkoB ToJ JaeiicTBueM (epMeHTOB, 0OOpyIOBaHHME JUIS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pa3muHoxenue. I[lonoBeie kneTku, uiam ramersl. Meio3. Cragum Mmeio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 'y JKUBOTHbIX. [loynoBble  kemnes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTUS — HAyKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opodnenue. bracmyna, munovi
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUYeCKHX B3aHMMOJEWCTBUI TreHoB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX IKUBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHUEe MTPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOHHOE OIUIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHUIOMOHAAbDy, «Pa3MHOXKeHuE HBIJIEHB», «Pa3MHOXKEHHE THUIPBIY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue JIarymkun», «/{BoMHOE ONIOJIOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SSUIEKICTOK H CIIEPMATO30HI0B,

Mojienb «L{uKIT pa3BUTHS JATYLIKI».
JlabopaTtopnass pabora «l3yuyeHue CTpOEHMSI TIOJOBBIX KIETOK Ha TIOTOBBIX

MUKpOIIpenaparax.
IIpakTuyeckas padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.
Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».
Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB
Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUM TreHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.

TumodeeBa-PecoBckoro.
OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE

IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IpPU3HAK, T'OMO3MUIOTa,
TeTepO3UroTa, YUCTas JUHHS, THOPHIBL, TeHOTHI, (eHOTUN. OCHOBHBIE METOIbl TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-Pecorckmii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKW», «CXEeMbI CKPEILIUBAHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeumuBanue. llepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpusioB nepBoro mnokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanmuzupytoniee  ckpemuBaHue.  [IpoMexyTOdyHBIH ~ XapakTep  HacJIeOBaHMS.
Pacmierienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4Yeckrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruieHHOoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbId Moj. ['eHeTuyeckas CTPYKTypa IMOJOBBIX

XPOMOCOM. HaCJ'IeI[OBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM.



I'enoTun kak 1enoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE ACHCTBUE TE€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUICIbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeT4yecKuil KOHTPOJb pA3BUTHUS PACTEHUM, JXMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(GU3MONOrMYecKUX TMPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUuHA. ['‘eHermueckue
MEXaHH3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TAPa3HT» U «XO3SIHH —
MUKpoOHOMy. ['eHeTHUeCKre acTIeKThl KOHTPOJIS M U3MEHEHUsI HACIIEJACTBEHHON nH(opManuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennemns»,
«Ananusupymrllee ckpeuBanue», «Henonnoe noMmuaupoBanuey, «CLemIeHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quis»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anmMoneiicTBre reHOBY.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMH 3aKOHOB €IMHO0Opa3usi THOPHUIOB MEPBOTO
MOKOJIEHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEe0BAHUS MPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CUEIJIEHHOTO HACIEAOBaHUS MIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3zoduinay.

IpakTuyeckass padora «/3ydyeHune pe3yinbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
TIPO30(UITBD».

IIpakTuyeckas padora «M3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneilictBue reHoruna u cpeapl npu ¢GopmupoBaHuu (eHotumna. M3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKU. BuIpl  M3MEHUYUBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASI.

MoaundukanronHas U3MEHYHBOCTh. Poib cpeasl B popMUpPOBAHUN MOIUPUKAITMOHHOMN
u3MeHunBocTH. Hopma peaknuu mpusHaka. BapuannoHHBIA psi ¥ BapuanmoHHas kpuas (B.
Horanucen). ColicTBa MOIU(DUKAITMOHHOW N3MEHUYUBOCTH.

I'enoTunuueckass W3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW WM3MEHUYMBOCTH. Buibl
FeHOTUITMYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTuBHasE M3MEHYMBOCTh. Mei03 U MOJIOBOM MpoIecC — OCHOBA KOMOMHATUBHON
W3MEHYUBOCTH. POJTh KOMOWHATHBHON N3MEHYHBOCTH B CO3JJaHUM T€HETUIECKOTO pasHOOOpas3us

B IIpeiesiax OJIHOTO BHJIA.



MyTtanoHHass W3MEHYMBOCTb. BHIBI MyTanui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLHUPOBAaHHBIE MYTalMH. SIAepHBIE M IIUTOILIA3MAaTHYECKHUE MYTAIUU.
ComMaruueckue W MOJOBble MyTauuu. [IpUYUHBI BO3HUKHOBEHHS MyTaluil. MyrareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO Ipouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW uaMmeHumBocTH (H.M. BaBwiioB). BHesnmepHas W3MEHUYHMBOCTh U
HaCJIEICTBEHHOCTb.

OnueceHemuxa u 35NUSEHOMUKA, POIb INUSEHEMUYECKUX (DAKmMopos 6 HACIe008AHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdeMoHcTpannn

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmunel 1 cxembl: «Buasl HW3MEHUMBOCTHY, «MoauduKanMoHHAs W3MEHUHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meito3»,  «OmnonorBopeHue»,  «leHeruueckue
3a0o0JieBaHus YeNoBeKay, «Buabl MyTanuiny.

OOGopynoBaHue: >KMBbIE U TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MECHUYUBOCTH.

JlabopaTopnass pabdora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «Mytamnuu y 1po30Quibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBexka. MexayHapoaHasi NporpaMMa HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeToapl U3yueHusi TeHETUKU YelOBeKa: TeHealoTHYeCKuil, ONIM3HEIOBbIHM, ITUTOTeHETUYECKUH,
MOMYJISIIMOHHO-CTATUCTUYECKUHN, MOJIEKyIsipHO-TeHeTnYeckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIIA: TIOITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHcie ¢ momombio [TL[P-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ €eHHbIE 1 XPOMOCOMHBIE 0OJIE3HH YeNIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaCOIOKEHHOCThIO. 3HAUEHHWE MEAMIIMHCKONM Te€HETUKH B
MPEAOTBPAIIEHUH W JICUCHUHM TEHETHYECKUX 3a00JIeBaHUN ueIoBeKa. MeEIMKO-TeHETHYECKOe
KOHCYNbTHpOoBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCTIEKThI
WCCJICIOBAHMI B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOPHl MOBBINIEHHOW YYBCTBUTEIHHOCTH YENIOBEKAa K (PU3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpyKawlled cpeasl. ['eHeTndeckas NpeapacrnoioKeHHOCTh
YEJIOBEKa K MMaTOJOTHSM.

JleMoOHCTpanuu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3YYCHHs] TEHETUKH YEIOBEKay,

«["eneTnyeckue 3a007€BaHNs YCTIOBEKAY.



IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3mMoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mporcxox1eHus 1 MHOrooOpas3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3/JJaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBocT H. M. BaBuioBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

MeTopl ceneKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM W MHAMBUYaIbHBIN.
Otanbl KOMOWHAIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTUITY C IOMOILIBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C ITOMOIIBIO aHAIU3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanoHHbIl U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pENaKTUPOBAaHHS H MeToJoB pexoMmOuHaHTHBIX JIHK s
IIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKLUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuUOpHan3anus. bBIM3KOPOICTBEHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLUUU pacTeHUH u
JKUBOTHBIX. «3€1EéHAsl peGoNIOYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JMKUX
poauyel A co3qaHusl HOBBIX COPTOB U TMOPUIOB CEIBCKOXO3SIICTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbliX uoel u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKICHUS U MHOT000pasus KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIUN»,
«Otnanéunas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnas padora «/3ydeHue cCOPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ JOMAIIHUX

KUBOTHBIX)».



JlaGoparopHas padora «/3yueHre METOI0B CEJEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBnuBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI M JOCTHIKEHUS CEJIEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpobuosornueckuit cuures. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COJEPIKALINX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmomnp3oBaHue
raliOuIoB B CENEKUNUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Mcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMS SIWIEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeETOJ TpaHCIUIAHTALMK SAEp
KIETOK. TexHonocuu 0300po6neHus, KyIbMmueupo8aHusi U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U IeHHas UHxkeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHPOBAaHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHuss U NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUHU. OKOJOTUYECKHE M OSTHYECKHE NpoOJieMbl TIeHHOU
UHXEHEPUH.

Menuuunckue 6uorexnonoruu. Iloctrenomuas mudponas menuuna. [1LP-auarnocTuka.
MeTa0o10MHBIN aHANN3, TEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJOBBIX KJIETOK. TapreTHas tepamus paka. 3D-
Ovoum)xeHepusi I pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CoYeTaHHeM TEeXHOJOIHi TPEXMEPHOT0 OHONPUHTHHTA U
ckagdosauHra Ui pelieHus 3ajad epCOHAIN3UPOBAHHON MEIUIIMHBI.

Co3naHne BEKTOPHBIX BAaKLUH C IEIbl0 OOecredyeHHs KOMOMHHMPOBAHHOM 3alUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMAacHbIe 3a00JIeBaHHs YeTIOBEKA U )KUBOTHBIX.

JeMoHCTpauMu



Tabmuupt u cxembl:  «Vcrmonb3oBaHME  MHUKPOOPTaHU3MOB B MPOMBIILICHHOM
IPOU3BOJACTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yuyeHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexXHONOrUs — BayKHEIIas MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOIHYECKOE IIPOU3BOJCTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimMBaeT TpeOOBaHHS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMUYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType AMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbI 10 OMOJOTHUU BBIJCICHBI
CIEyIOIIME COCTABISAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCHUHCKON  TpakJAaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
Hanuyue momueayuyu K OOyUeHUIO OWOJIOTUM, yeleHanpaeiennoe paszeumiue BHYTPEHHHUX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEAN U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIBHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMH POCCUUCKHUMHU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE MpaBWJIAMH W HOpPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TpPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JlngHOCTHBIEC PEe3yNbTaThl OCBOCHHS Y4eOHOTO TpenMeTa «bHonorusy» NOKHBI OTpaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOTO  OOIIIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPean3allid OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6HI€CTB&;



OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABaTeNbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU YOEXKJIEHUSMU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIHBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB P 00CYXIEHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUNCKON IPAKIAHCKON WICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Poauny, cBOH 53BIK M KYJIBTYpPY, MPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIeAMI0 U NaMATHUKAM IPUPOJBI,
nocTtuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE M DPa3BUTHE
OMOJOTUY, TOHUMAaHH 3HaYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YEIIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTh, TOTOBHOCTb K CIIY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUNCKOT0O HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMUHUBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPATULIMUSIMHU HAPOJIOB
Poccun;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :



ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOJABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢u3Hyeckoro BoOCHUTAHHMS, (POPMHUPOBAHUS  KYJbTYPbl 310POBbS U
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peajn3alys 3J0pOoBOro u 6e30macHoro oopasa *U3HU (340pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI U OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIO/ICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHYECKON M COIMAIBLHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH — TAaKYIO
JIeATEIbHOCTb;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKONW KyIbTYpBI: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU PEIIeHUH TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM TMPHUPOAOIOIE30BaHUEM (COOI0ICHUE
MpaBuJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECUSI B SKOCHUCTEMAX,

OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOUIEH MNPUPOIHON Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHS MPEIITPUHUMAESMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCS HMMHU B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpbI KaK CpPEJICTBA B3aUMOICUCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDPA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JIJIi COBPEMEHHOMW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 III00ATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OMOJIOTUYECKUX 3HAHWU B IEJISAX TOBBIIIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHON 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil Mpu N3yu4eHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax,
CITOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHWUS [UIS aHaIM3a W OOBSICHEHUS SBICHUU
OKPYKAIOIIeT0 MHUpa M MPOUCXOIAIMIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIE
3aKTIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB W HMEIOMIMXCS JAaHHBIX C MEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHMOJOTMYECKHE 3HAHHUS JAJs pelieHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOCKTHYIO U

HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJILHO U B I'PYIIIIC,



TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OO0pa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU

OTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHbIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKkT, NMPUHIWI, TUNOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIIEJOBaHKE, HAONIONEHNE, U3MEPEHUe, IKCIEPUMEHT U JIPYyTHe); YHHBEpCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBaHrue (PyHKIHOHAIBHON T'PAaMOTHOCTH M COLMAIbHOM KOMIETEHLUH O0YyYaroIIUXCs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHBEpCaJlbHbIC y4YeOHBIE NEHCTBHSI B TIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare u3yueHuss OHMOJIOTMM Ha YpOBHE cpeiHero oomiero oOpa3oBaHMsS Yy
oOyuaromierocsi 0yayT copMupoBaHbl MMO3HABaTeIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHA,
KOMMYHHUKATHBHBIE YHHUBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PpETYISATUBHBIE YHHBEPCAJIbHBIE
ydeOHbIe JIeHCTBHUS, COBMECTHAS IEATEILHOCTb.

MertanpeameTHble pe3yabTaTbl OCBOEHMs INPOrpaMMbl CpeJHEro oO0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIB30BaTh TPH OCBOCHWW 3HAHUH TPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIM3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIIEATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU OHITHUSIMH);

OTIPEICNIATh LENH NEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKCHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl 0ObsACHEeHUs (AKTOB M SIBICHUN KUBOU

IIPUPOJBL,



CTPOUTH JIOTUYECKUE paCCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIbI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKHU MOCIIECACTBHUI JAESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH PAaOOTy B YCJIOBHSX pPEABbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BIIAJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIBCKON M MPOCKTHOM N1€ATEbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOHCKY METOJIOB
pelIeHns MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIH30BaTh PA3JIMYHBIE BUJBI JACATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINK, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIUSX, B TOM YHCIIE MPHU
CO3aHUH YUEOHBIX U COIIHANIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/Ja4M B 00pA30BATEIbHOW ACSITEIBPHOCTH H
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs,, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUMH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PpEUICHUS 3a7aud pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDBIHN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEACTB U CIOCOOOB JIEWUCTBUS B
po(hecCHOHATLHYIO CPey;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu

KUBHEACATCIIBHOCTH,



YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOAbl U PELIEHMs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBAaTh WH(POPMALHMIO PA3IUYHBIX BHJIOB U (HopMm
IPEJCTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh M HEIPOTUBOPEYUBOCTb;

dbopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
Ouonornyeckoit nHMGopMaIy, He0OXOIMMOM /IS BHIIOJTHEHUS yIEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUUYHBIX IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOH
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopManrell: TpUMEHATh XUMHYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh W INPeoOpa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1) obuenmue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KU3HH, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKIEHHSI OTHOCUTEJIBHO BBIMOJHEHMSI NPEUIaraéMol 3aJaud, Y4YWUTHIBaTb HHTEPECH U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HEBEpOaJbHBIE CpEJICTBAa OOIICHMsS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJEHCTBHS, MOHMMATh HaMEpPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX

CPEJICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4jeHa KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPAMHUPOBATH
JefcTBUs MO €€ JOCTMXKEHHUIO: COCTaBIATh IIAH JEHCTBUHM, pacupefeisaTh poyid € y4€TOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOMH paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJOI'0 yJaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laratb HOBBIE IMPOEKTHI, OLEHUBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUU LIEI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIE 3a7aydl B 00pa30BaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMEeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBaHHI, UCIOIB30BaTh MPUEMBI pediekcun
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

3) npuHsATHE Ce0s1 U APYIrUX:

MPUHUMATH ce0sl, TOHNMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU aHAJIA3E PE3YIITATOB IESITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IO3UIMH IPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS coiepxaHus ydueOHoro mpeamera «buoiorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue A OUOJIOTMM HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHbBI
JESTENIbHOCTH MO TONYyYEHUIO HOBBIX 3HAHUI M MX NMPUMEHEHHWIO B PA3IMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyalusax. [IpeameTHbie pe3ynbTaTsl NpeICTaBIEHbI 110 ToaaM
U3Y4EHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» B 10 Kaacce
JIOJKHBI OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelieHny TpobiieM palMoOHAIBHOTO TPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUMCKHUX U 3apYOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOpeTryJIsILMsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE),
Oononoruueckne Tteopun (kierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB

IEPBOro MOKOJICHUA, paCICIINIICHUA, YACTOTEI T'aMET, HE3AaBUCUMOI'O HACJICJOBaHUSA I. MGHI[CJ'IH,



TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHumBoctu H. V. BaBwioBa), mpuUHIUIIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCiIe OakTepuid, rpuOOB, pacTeHHIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTad0Inu3M), MpeBpallleHrs YHEPTUH,
OpOo’KeHHUs, aBTOTPO(HOTrO U TeTepOoTPO(PHOro TUIIOB MUTAHHS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, ITOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
WHAUBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3a), B3aWMOJCWUCTBHS T'€HOB, TE€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KJIETKH M UX (PYHKUMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4YeJIOBEeKa M MX (YHKUMAMH, MEXIY CHCTEMaMU OpPraHOB U UX
GYHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LHKIA U KM3HEHHBIX
IUKJIOB OPraHu3MOB, J3TalaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
¢deHoTUIoM U (pakTOpamMu cpeabl OOUTaHMUS;

YMEHUE BBIBIIATH OTIUYUTENIbHBIE NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTEHHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yYMEHHUE peliaTh OWOJIOTHYECKHE 3a/]a4M, BBISBISATh MPUUYMHHO-CIEJICTBEHHBIE CBSI3U
MEXy HUCCIeAYEeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SIBICHUSMH, J€laTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1abopaTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUraTh TUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys Leb UCCIeI0BaHus, aHATM3UPOBATh MMOJIyY€HHbIE PE3YNIbTaThl U JIeNIaTh BBIBOIBI,

YMEHHE Y4YacTBOBaTh B YYEOHO-HMCCIIEIOBATEIBCKON padOTe MO OMOJOTUM, DKOJIOTHH W
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEICTaBIATH

MOJIy4YECHHBIE PE3Y/IbTaThl HA YICHUYECKUX KOH(DEPEHIUIX;



YMEHHME OLIEHWBAaTh J3THUYECKHE aCHEKThl COBPEMEHHBIX HCCIeIOBaHUN B o0nactu
Ouonoruu W MenWUUHBl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBICHHOE
U3MEHEHHE TeHOMa U CO3[aHHEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP OyAylel mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MUILIEBOM
IPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTENIbHBIA HMHTEPEC, HAIMpPABICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAODKEHHE OHOJOTHYECKOro OO0pa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpohecCuoHaIbLHOTO U BBICIIEr0 00pa3oBaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
palMOHAIFHOTO TPUPOAONONBF30BaHUS, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YENOBEKY, O BKIAJE POCCHICKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMONIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTeHUsS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONINX OWOJIOTHYECKUX TEPMUHOB W TIOHITHHA (BHII,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomorun), yuenus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Munumyma FO. JInbuxa,
AKOJIOTHYECKON MTUpaMUIbl YHEPTUHN ), TUIOTe3bI (TumnoTte3a «vupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,
HaOJIOIeHNE, PKCTIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS M OIIEHKH aHTPOIIOTCHHBIX M3MEHEHUH B
IPUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE NPU3HAKU: BHJIOB, OHMOIE€OIICHO30B, IKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOro OTOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS IBIKYIIUX CHII 3BOJIOLUU
Ha reHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepeloBaHUs

HaIpaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABJIMBAaTh B3aWMOCBS3M MEXKAY IMPOIECCAMU DBOJIOIHUH, JBHKYIIUMHU
CHJIAMU aHTPOIIOTEHE3a, KOMIOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM U MPHCHOCOOJIICHHSIMHU K HUM
OpTraHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC PU3HAKH )KHUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUIOB
K cpele oOuTaHHs, aOMOTUYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI€HHBIX U3MEHEHHUH B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOWUTAHUS, €AUHCTBA UYEIOBEUCCKUX PacC, HEOOXOIUMOCTH
COXpPaHCHUMA MHOFOO6paBI/I$I BUJOB W 3KOCHUCTCM KaK YCJIIOBUA COCYHICCTBOBAHUA HPHUPOALI U
YeJI0BEYECTBA;

YMEHHUE pellaTh OWOJIOTUYECKUE 3aJ1a4yM, BBISBIIATh MPUYUHHO-CICICTBCHHBIC CBSI3U
MEXy HCCICAYEMbIMH OHOJIOTHYECKUMHU TPOIIECCAMH W SIBIICHHSIMHU, J€JIaTh BBIBOJBI H
IIPOTHO3bI HA OCHOBAHUM I1OJIYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPSATh HUX OSKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOTYICHHBIC PE3YIIbTATHI U JIENaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MEIUIIMHE, TPOBOJUMOM Ha 0a3e HIKOJIBHBIX HAYYHBIX OOILIECTB, M ITYyOJMYHO MPEACTAaBISATH
NIOJTyYEHHBIE PE3YJIbTaThl HA YYCHUYECKUX KOH(EPEHIHSIX;

YMCHHUEC OLOCHUBATH THIOTE3bI W TCEOPHHU O TIMPOHUCXOKIACHUH IKHU3HHU, UYCIIOBCKA U
YCJIOBCUCCKUX pac, O MIMpUYWHAX, IMOCICACTBHUAX U croco0ax NpeaoTBpaAIICHHA rJ100aJIbHBIX
U3MEHEeHUu# B buocdepe;

YMEHHE OCYLIECTBIISATH OCO3HAHHBIN BBIOOP Oynymiel mpodeccuoHanbHOM AeITeIHOCTH B
oOmacth  OWOJOTHH, OSKOJOTHH, IPHPOJOINONE30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
TICUXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO35SHUCTBA, MHUIEBONM IPOMBIIIUICHHOCTH, YIIyOJsITh
TIO3HABAaTeIbHBIH HMHTEPEC, HANPaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILEH
npodeccun U TMPOJODKEHHE OHOJIOrMYecKoro oO0pa3oBaHHsS B OpraHU3aLUSAX CPEIHEro

MPOQ)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Kourposbubie IIpakTHyeckue
NMPoOrpamMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
Buonorus xak Hayka 1 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
JKuBBIC CUCTEMBI M UX U3yYCHHE 2 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
Buonorus kierku 2 0.5 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
XuMHUecKasi OpraHu3alus KJIETKU 10 1 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
Ctpoenne u QyHKIIMH KICTKH 8 2 https://m.edsoo.ru/7f41¢c292
OOMeH BelecTB 1 MPEBpaIICHUE YHEPTHH B bubnmoreka [JOK
9 1 https://m.eds00.ru/7f41c292
KIIETKE
HacnencrBennas nadopmanus u bubnmoreka [JOK
) 9 0.5 https://m.eds00.ru/7f41c292
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN UK KIETKH 6 1 bubmuorexa [JOK
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https://m.edso0.ru/7f41c292

bubmuorexa [JOK
9 Ctpoenue u (yHKIHH OPraHH3MOB 17 15 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
10 Pa3mMHOXeHME 1 pa3BUTHE OPTraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
I'eneTrka — HayKa O HAaCIEACTBEHHOCTU U bu6mmoreka [IOK
11 2 0.5 https://m.eds00.ru/7f41c292
W3MEHYMBOCTH OPTaHU3MOB
bu6mmoreka [IOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [JOK
14 I'eneTnka yenoBeka 3 0.5 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
15 CeneKiuust OpraHu3MoB 4 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
16 broTrexHOJIOrMS U CUHTETUYECKAs OUOJIOTHS 4 https://m.edsoo.ru/7f41c292
17 PesepsHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13
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