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COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHue TPOTPAMMbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHAas Hayka. KpaTkas wicTopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku M H3ydaemble UMM TpoOsieMbl. DyHIaMEHTAlbHBIC, TPHUKIAAHBIC W
MMOMCKOBBIE HAyYHBIE MCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuun, cBs3anHbie ¢ Owonorueil. 3HaueHUE OWOJOTMH B MPAKTHYCCKON
JICATEIIbHOCTH  YEJOBEKAa: MEJUIIMHE, CEJIbCKOM XO34MCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. I'apseid, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsI3b OHMOJIOTUH C JPYTUMH HaykamMu», «CrucreMa OMOJIOTHYECKIX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XHMHYECKOTO COCTaBa, JHMCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpraHU3alus, CAaMOBOCIIPOU3BEIACHHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTh, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BOW, DKOCHUCTEMHBIHN (6MOTeOIIeHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ J0CTOBEpHOCTh. Pa3zdpoc B Oroiornueckux JaHHbIX. OleHka
JIOCTOBEPHOCTH TIOJYUYEHHBIX PE3yNbTaTOB. [IpUYMHBI UCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBOlCTBa )KUBON MaTepun», «Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTKW», «TKaHhu  JKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTopHOe 000pyIOBAaHUE TSl IPOBEACHUS HAOTIOACHUI, U3MEPEHHIH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB NMPU H3YUYCHHH KHUBBIX
CHUCTEM.

Tema 3. buoJiorusi KJieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpoB8anHuIX Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) 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», «cTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe neHTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BELECTBa KIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEpPTUYHAS CTPYKTYphl. JleHaryparus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

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

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune HykinenHOBbIX KuCIOT. HykiaeoTusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buomornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MPUPOIEN.



Tabmuuper u cxembl: «llepuoguyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

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

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT). Ilomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutonnazma. I{utozons. Llutockener. JBwkeHue uurTomaasMbl. OpraHOUIBI KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHTOXOHIpUH W Tactuj. [lepBUuHBIE, BTOPUYHBIE W CIIOKHBIE TIIJIACTUIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmoK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIETKN», «CTpOEHUE pAaCTUTENbHON KIeTKN», «CTpOeHHEe MUTOXOHIpUW», «Sapoy», «CTtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3ydueHne CTpOEHUS KJIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M MPeBpallleHUe JHEPTHU B KJIETKe

AcCUMWISLNS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMil KIeTOYHOro Meraboim3Ma. DepMeHTHI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMIHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocunTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OakTeprH. 3HAaUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl HEPreTHYecKoro obOmeHa. I[loaroToBUTENBHBINA HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas pa6ora «CpaBHEHHE MMPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIMIX MATPUUHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anus TeHoOMa 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 0ONMUTraTHbIe mapa3uthl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Mutepdaza u murto3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK - pemmukanmda. Ilpunnunsr  perummkanmnn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.



Knetounoe sapo, XpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

Jladoparopnasi padora «HabOmonenre MuTo3a B KJIETKaX KOHYMKA KOpeliKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KomoHuanpHbie
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTesbHas, IOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEMHUTENbHASA, MbllleuHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (PYHKIUNA M PaCHONIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COEAMHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumeBaputenbHble
xene3sl. [IumeBapuTenbHas cucTeMa 4eIoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOIIMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMbI pacTeHuiM. TpaHcHopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHus. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHUIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacteHui. Kytukyna. CpencrBa nacCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieU(PUIECKUH  UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauuss y OpraHu3mMoB. Pa3apaxuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTJEmbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBue TrOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE HACEeKOMBIX», «TKaHU pacTeHUi,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cuctema», «Koxa», «MpbllieyHas cucTemay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IiaHapumn», «BHyTpeHHee CTpOoeHHue 0KIEBOrOo
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKON, MHUKPOIpENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKIIUU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrioioe (BKII0Uasi BETETaTUBHOE) M TIOJI0BOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buosnornyeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOPEHUE U IMOPUOHATIBLHOE Pa3BUTHE XKUBOTHBIX. CrOCOOBI OIIOJOTBOPEHMUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOpPUOHAIILHOE Pa3BUTHE PA3NIUYHBIX (PAaKTOPOB OKPYKAOIIEH CPE/IbL.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. DakTOpbl PETYISIMM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHue u paszputue pacrteHuil. ['amerodur m crnopodur. Meiio3 B KH3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SMIEKIETKA U CIIEPMATO30Ua»,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHrue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTEHUN», «KU3HEHHBIA LMK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «l/I3yueHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-Pecobckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOIOTUUECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKNY, «CXEMbI CKPELTUBAHUS Y.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
rubpuaoB nepBoro nokoneHus. IlpaBuno nomunupoBanusa. Bropoil 3akoH MeHnens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucreMma. [lmelorponusi — MHOMKECTBEHHOE IECWCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX MPOIIECCOB, TOBEJACHUS W KOTHUTMBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb ISl JEMOHCTPALUK CLEIIEHHOTO HACJIeI0BaHUs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JAUTHOPUTHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUHM MOIUGBUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanonHass W3MEHYMBOCTb. BHabl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHBIE AK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIHUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMNpeIeIICHUE



TCHOTHIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kcie ¢ nomomusro I11P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCcTBEHHOM MNPeapaclooKEHHOCThI0. 3HAUYEHUE MEAMIIMHCKONW T€HETUKH B
NPEJOTBPALICHUN U JICUCHUM TE€HETHYEeCKMX 3a00JIeBaHUN dYenoBeKka. MeauKO-TeHEeTHYeCcKoe
KOHCYyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(T€HETUYECKOrO Ipy3a». DTUYECKHUE ACIIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy |
XUMHUYECKOMY 3arps3HEHHUIO OKpYyXKaromel cpenpl. I'eHeTmdeckas IpenpacrnonoXeHHOCTh
YEJIOBEKA K MTATOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay», «MeETOIbI M3y4eHUS] TCHETUKH YEJIOBEKA,
«['eneTnueckue 3a001€BaHUS YEIOBEKaY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BaBuosa o LleHTpax nporcxoxaeHuss 1 MHOrooOpas3us KyJabTYpHBIX pacTeHHi. Poib cenexkuuun
B CO3JaHMM COPTOB pPAcTeHHH U NOpoA KUBOTHbIX. CopT, mopoxa, ITaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hadenue s
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekmoHHOM paboTsl. MckyccTBEHHBIN 0TOOP: MacCOBBIA U MHIUBUAYAJIbHBIH.
Oranbl KOMOMHAIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesed mo nmoromctBy. Ot6op mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJIeKLMOHHOW paboThl. PaguanuoHHbI U
XUMHUYECKMH MyTareHe3 KakK MCTOYHUK MyTauud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyyenune monumuionioB. BHyTpuBHIoBas rubpuamzauusa. bauzkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'HOpHAOB. JIOCTM)KEHHS CENEKLIUHW pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYULY.

CoxpaHeHue M HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu cenlbCKOX03AUCTNEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIYYULEHUS CYUWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. W. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsHenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbI CEIeKIUun»,
«Otnanéunas rubpuanzanus», «Myrtareses».

JlabopaTopnasi pabora «3ydueHre cOpPTOB KyJIbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PaCTEHUM M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue o6uorexnosnoruu. [loctrenomuas nudposas meaununa. [TIP-nuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI



®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
POrpaMM CPETHETO O0IIero 00pa3oBaHusl: THUYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JAMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPaMMBbI 10 OMOJOTHUU BBIACIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)KIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOEXKJIEHUI JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPUCYHIMMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
cnocobHoCcmu cmagums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENbHON AEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUS U CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEH MO3MLMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOI'O
yBaXXEHUsA, OEpeKHOr0  OTHOWICHMs K  KYJIbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacHIMpEeHHE KU3HEHHOTO OMbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aluyd OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHrnr y4eOHbBIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YyMEHUE YYHUTHIBaTb B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ PasHBIMU YOEKICHUSAMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMATbHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]1a4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACP KaHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTM mepen PoauHOM, ropaoctu 3a CBOM Kpail, CBOIO
Poauny, cBOM A3BIK U KYJIbTYpPY, MPOILJIOE U HACTOAIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOIBL,
JoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJ0TUM, TOHUMAaHK 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUI;

MOHMMAaHKE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE NPOSBISATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLUMOHAIBLHOTO 0JIAroONnoJIy4usi:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COaJaHCUPOBAHHBIM PEXKUM 3aHITHH U OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJCH;

OCO3HAHUE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHYECKON M COIMATLHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JIeATEIbHOCTb;

WHTEpPEC K Pa3au4HbIM cepaMm TpodecCHOHATBHON NeATeTbHOCTH, YMEHUE COBEPIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBaHMS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;



OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble IPU U3YUYECHUH OMOJOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONB30BaHHEM (cOoOr0AeHNE
IpaBUJ MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE NEHUCTBUM, NPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM cpene,
YMEHHUE TMPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
[M03HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKONW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEX]1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOoBeKa M OOIIecCTBa, B MO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00AbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISX MOBBILICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydyaeMble 3HAHUS Ul aHalM3a M OOBSCHEHUS SBICHUN
OKpY’KaIOIIero MUpa M HPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh 0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAaHUS IS pelIeHUs
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI



MertanpeameTHble pe3ysbTaThl OCBOEGHHUS y4eOHOro mnpeamera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu@uKy METOA0B MM03HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHKe, HAOMI0NEeHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHble JEHCTBUS (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIMH OOy4aroIluxcs;
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynprare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyuaromierocst 0yayr copMupoBaHbl [103HABAaTEIbHbIC YHUBEpCalbHblE ydeOHbIE NEHCTBHUI,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIbHOCTD.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh Ipo0JieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTMYECKHX
HOHATHUH (BBIIEJATh UX XapaKTE€PHbIC IPU3HAKH, YCTAHABIUBATH CBS3H C JPYTUMHU ITOHITHUSAMH);

ONpeNeNaATh LeJNU JAEATeNbHOCTH, 337aBas INapaMeTpbl U KPUTEPUHM HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTUBHBIC, JEIAyKTHBHbBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHATH CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILLIEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HUCTOUYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOT0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pELIeHNs] MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT0O3HAHUS;



UCITOJIb30BaTh DPA3JIMYHbIE BHUJbI JESITEIBHOCTH IO TOJTYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMeHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPXKIEHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, IpEAJaratb OPUTHHAJIbHBIE IMOAXOAbl M PELIEHMS, CTAaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM UTeparype, OMOJOTHYECKUX CIIOBApsIX U CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
IPECTaBICHUS, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampockl U NPUMEHATh pa3jMyHbIE METOJbl NpU MOHMCKE M OoTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpPMYy MpEACTaBIEHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BaTh HAy4HBI $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLuell: TpUMEHATh XUMHUYECKHe, (PU3nyeckrue U MaTeMaTU4eCKUe 3HaKM U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJeTh HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGOpMaUMK, HHGOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM :

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKICHHUsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMM OOILEHHS M B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JPYTUX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSA C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHNUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BbIBaTL M KOOPIWHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBHUM, PAaclpenciATh pPOJId C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKNUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JESITEIbHOCTb, BBISABIISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIULIMH B Pa3HBIX 00JIACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pe(IeKCUU KaKk OCO3HAHHUS COBEPIIAEMbIX AEHCTBHIA
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB JESITEIBHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHHS coiepxaHus yueOHoro mpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00y4YaromnuXCs
Oouonornu. OHM BKIIOYAIOT: creuupuUecKrue s OHOJIOTMM Hay4Hble 3HAHHUS, YMEHUS U
CIOCOObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESATENIbHOCTH MO TMOJYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)Ke B pEaJIbHBIX KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaThl IPEICTaBICHbI 110 rojlaM
U3Y4EHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHWU 3aKOHOB MPHUPOIBI U
pelIeHny IpodIieM paliMOHAIBHOIO IPUPOIOTIOIb30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B Pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINe
OMOJOTHYECKHE TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTa3,
CaMOpEeryJsiliMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanna, M. Illneinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1meHTpax
MHOTr000pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIEIJICHHs], YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTUYECKUX PSJOB B HacleAcTBeHHOW wu3MeHunBoctu H. WM. BaBwmioBa), TpUHIIUIIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METO/JaMU HAY4YHOT'O MO3HAHU, UCHOJIb3YEMbIX B OMOJIOIMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBLACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMH, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  )KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MIPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPEeBpalleHNs SHEPTUH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO33a, MeH03a, TaMeTOreHe3a, SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHMS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXAY OPTaHOMJAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSMHU, MEX]y OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEeMaMHU OpraHoB U HX
GyHKIUSAMHE, MEXAY JTanaMd oOMeHa BeIIEeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH SMOPHOHAIBHOTO pPAa3BUTHUSA, TE€HOTUIIOM U (PEHOTHUIIOM,
(deHoTHnoM u (hakTopamMu cpebl OOUTAHHUS;



YMEHUE BBISBJIATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJI JOKa3aTeJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKHUX T'PYIIIL;

YMEHHE pellaTh OUOJIOTUYECKUE 3aJauyd, BBISBIATh NPUYMHHO-CIEICTBEHHBIE CBS3U
MEXIy HUCCIEAYEeMbIMH OWOJIOTHYECKUMHU TPOLIECCAMH U SIBIICHUSMH, J€laTh BBIBOJABI M
IIPOrHO3bl HA OCHOBAHMH I10JIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpPAaTOpHbIE U MpPaKTHUYECKHE padOThl, cOOMI0NATh MpaBHia MPHU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3Y/IbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHME OLIEHUBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCJIENIOBaHUN B obnactu
OMOJOTUM W MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON JeSTEILHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO035ICTBA, HILEBON
MPOMBIIIICHHOCTH, YIIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HANPABICHHBIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYWOIIEH NpodecCHd U NPOAOIKEHHE OWOJIOrMYecKoro oOpa3oBaHUs B
OpraHu3aIMsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOTO mnpenmera «buomorusi» B 11 Knacce
JIOJIKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBa, a TaKKe B PELIEHUU BOIIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHUMCKHX M 3apyOeXHbIX Y4YEHBIX-OHMOJIOIOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETCHUS U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBosronun, B.W. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (runoresa «vupa PHK» V. I'nnGepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTHYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJr0IeHne, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHU, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHHE YCTaHABJIMBAaTh B3aWMOCBS3M MEXKAY IMPOIECCAMU DBOJIOIHUH, JBHKYIIUMHU
CHWJIAaMH aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM U MPUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOWTAHWS, €AWHCTBA UYEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE peliaTh OWOJIOTUYECKUE 3aJa4M, BBIIBIATh MPUYUHHO-CIICJICTBCHHBIC CBSI3U
MEXy HCCIEAYEeMbIMH OWOJIOTUYECKUMHU TIPOIIECCAMH W SIBICHHSIMH, JIeiaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yIbTaTOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BAHNUS, aHATM3UPOBATH IMOJTYYCHHBIC PE3YJIbTAThI U JICJIATh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUYECKUX KOH(PEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TOCICACTBHAX W CIOCO0AaX MPEAOTBPAIICHUS TIOOATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyayiei mpodheCcCHOHALHOW ICSATEIIbHOCTH B
obmactT  OWOJIOTHMH,  OKOJOTHH, TPUPOIOIOJIB30BAHNS, MEIAWIMHBI, OWOTEXHOJIOTHH,
TICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SAHCTBA, IMHIIEBOW IMPOMBINIICHHOCTH, YIIyOIsaTh
MO3HABATENbHBII WHTEpEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccuu W TPOJOHKEHHE OHMOJIOTHYeCKOro OOpa3oBaHMsl B OPTaHHU3AIUSAX CPETHETO
MPO(ECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX HU3y4YECHUE
3 buonorus knerku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10
3) Crpoenvnie u GyHKINHU KICTKU 8 2
5 OOMeH BelecTB U NPeBpalleHHe YIHEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarus u 9 05
peanu3anus e€ B KJIeTKe '
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — Hayka O HaCJIE€ICTBEHHOCTU U 5 0.5
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OMOJIOTUS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyectBo 4yacos Jlata DiIeKTPOHHBIE
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue HIyNeHi | tupponble
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
nnaH | gakr
1 buonorus kak KOMIIJIEKCHAs HAyKa U Kak 1
4acTh COBPEMEHHOI0 00I11eCTBa
JKuBbI€ cCHCTEMBI M UX CBOMCTBA 1
3 YpoBHEBas OpraHn3anus KUBbIX CHCTEM 1
4 VicTopust OTKpPBITHS U U3YUEHUS KIETKU. 1
Knerounas Teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padora
5 «M3ydeHne MeTOI0B KJIETOUHON OMOJIOTUH 1 05
(xpomarorpadus, 5ekTpodopes, '
muddepeHnranbHOe HEHTPUYTHPOBaHHUE,
IT1IP)»
6 XHAMHMYECKUH COCTAB KIIETKH 1
7 MuHepabHbI€ BEILECTBA KIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BeliecTBa KIeTKU — OeNKH.
3 JlaGopatopHnas pabota «OOHapyxeHue 1 05
0€JIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peaKuuii»
9 CoiicTBa, KnaccupuKanys u QyHKIUNA 1

0€eJIKOB




OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KJICTKHU —

10
YIJIEBOABI

1 Opranuyeckue BeLECTBA KIETKH —

JIUTTHIBI
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JIaGoparopHas pabora «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u pynkuuu ATO. [pyrue
nykineosuarpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Meroabt
TC€HOMHKH, TPAHCKPHUIITOMUKH, TIPOTEOMHUKH

15 MeTob1 CTPYKTYpHO# OUONIOTHH

16 Tune! knetok. [Ipokapuornyeckas kieTka
CrpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas padora «3y4yeHue cBONCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 [ToBEpXHOCTHBIN annapar KJIETKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTryeckas padora «M3yueHue 05
JBYDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX
KJIETKax»

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU:

20 MUTOXOHAPHUH, TUIacTH bl JlabopaTtopHas 0.5
pabota «/ccienoBanue miaa3Moian3a u '
JeTIIIa3MOJIM3a B PACTUTENIBHBIX KIIETKAX)»

21 HememOpanHbie opraHouIbI KJIETKU

22 Crpoenuie u QyHKIUH s1Ipa




23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHs KJIETOK Pa3IMIHbBIX
OpPTraHU3MOBY

0.5

24

25

26

ACCUMMIISIINS U AUCCUMIIISAIIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas padora
«3yueHne KaTaTuTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «3yuenue pepMEeHTATUBHOTO
pacierieHust epoKcua BOJI0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUII OOMEHA BELLIECTB

dorocunTe’

29

XemocunTtes. JJabopaTopnas pabota
«CpaBHeHHE TTPOIIecCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI M IBIXAHUS

AdpoOHBIE OpraHnu3Mbl. JTambl
OHEPreTHYECKOro 0OMeHa
DHeprusi MeMOpaHHOTO TPaJUeHTa
npoToHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakiiuyu MaTpu4HOTO CHHTE3a
34 Tpanckpunius — MatpudHbiid cuate3 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 Koaupoanue amunokucior. Pons pubocom
B OMOCHHTE3€e OenKa
37 Opranu3zaiys reHoMa y IpoKapuoT U
3yKapuoT
38 MounekymsipHbIe MEXaHU3MBbI SKCIIPECCHH
TCHOB Y DYKapHOT
Bupycbl — BHekjIeTOUHBIE ()OPMBI KUZHU U
39 obOnuraTHbIe MMapa3uThl. [IpakTudeckas 0.5
pabota «CoziaHue MO BUPyCa»
40 BupycHrbie 3a601eBaHus yenoBeKa,
KUBOTHBIX, PACTEHUN
41 HanoTtexnomoruu B OMOJIOTHU U MEAUITTHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocomel. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperiapaTax
45 Jlenenue KIETKH — MUTO3
Tunel knetok. Kapruokunes 1 IUTOKUHES.
46 JlaGopaTopnas pabora «Habmronenue 05
MHUTO3a B KJI€TKaX KOHYHMKA KOpeIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsuus >KMU3HEHHOTO LIMKJIA KIIETOK




48

OpranusMm Kak eIMHOE LIeN0e

Txanu pacrenuii. JlJaboparopnas pabota

49 . . 0.5
«M3ydyenue TKaHel pacTeHU
TkaHu KUBOTHBIX U YEITOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TKaHen 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

o4 [Intanue opranu3sMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa 4eloBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H
9eIoBeKa

58 TpaHcmopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crcTtemMa o3BOHOUYHBIX
KMBOTHBIX U Y€JIOBEKa

60 Brinenenue y oprann3zmMoB

61 3amura y OpraHu3MoB

62 NmmyHHast cucteMa yenoBeka

63 PazmpaxxuMocTh 1 perymsinus y
OpPTaHU3MOB

64 I'ymopanbHast peryasius 1 SHI0KpUHHAs

CHUCTEMA )KUBOTHBIX W YCJIOBCKA




65

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

66
67

[TonoBoe pazmMHOKEHUE

Meiios

68

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yyeHne cTpOCHUS MOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKPOIIPENapaTax»

0.5

69

70

71

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

3akJiajika OpraHoB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas

pa60Ta «BrisiBIeHUE IIPHU3HAKOB CXOJACTBa
SapOI[BII_Heﬁ IIO3BOHOYHBIX )XMBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE PACTCHUIA.
Jlaboparopnast pabora «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»

0.5

73

74

75

76

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHas pabota «/lpo3oduna kak
O00BEKT FeHETUYECKUX UCCIIEOBAaHUII»

3aKOHOMEPHOCTU HACIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3yuenue pe3yabTaToB MOHOTMOPUTHOTO
CKpeUIMBaHus y Apo30duibr"

[{utonornyeckre OCHOBBI MOHOTHOPHTHOTO

0.5

0.5




CKpEILLIMBaHUS

Ananuzupyroiiee ckpenupanue. Hemomxoe

77 1
JOMHHHUPOBAHHE
JlurubpuiHoe CKperBaHue.

78 [IpakTrueckas padota «3ydeHue 1 05
PE3yNbTaTOB TUTUOPUAHOTO CKPEIIMBaHUS '
y 1p030(Uien)

79 [uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIUBaHUS

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACTEACTBEHHOCTH 1

82 I'eneruka mosa 1

83 I'eHOTHT KaK IEIOCTHASI CHCTEMA 1

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS 1
pacTeHMiA, )KUBOTHBIX U YeIOBeKa

85 N3MeHUYnBOCTH MpU3HAKOB. BHibl 1
W3MEHUHUBOCTH

86 MonudukanronHas I3MEHYUBOCTh 1
BapuarmoHHslIii psa v BapualimoHHas
kpuBas. JlaGoparopHas paboTa

87 «HccnenoBanue 3akOHOMEpPHOCTEH 1 05
MOAU(PHUKAITIOHHON U3MEHUNBOCTH. '
[TocTpoeHne BapuaIliOHHOTO psija U
BAPUALIMOHHON KPUBOI»

88 I'enoTunmyeckast U3MEHYUBOCTb. 1
KoMbOuHaTuBHAsI ©3MEHUHUBOCTH

89 MyTtannoHHast U3MEHUYHUBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTal[MOHHOTO IIPOLIECcCa.
OnureHeTuka U SNUr€HOMUKA

I'eneruka yenoseka. [IpakTuueckas pabota
«CocraBieHe U aHaIU3 POJIOCIOBHOI»

MeTtoapl MEIUIIMHCKON TEHETUKU

0.5

93

94

95

96

3Ha“IGHI/IC MCIIHHHHCKOﬁ TCHCTUKU B
Hpe)]OTBpaHIeHI/II/I " JICHCHHUHU I'CHCTHUYCCKUX
3a00JIEBAHNI YEIIOBEKA

OCHOBHBIC TIOHSTHS CEJICKIIHH.
Jlaboparopnas padota «/3ydyeHue copToB
KYJbTYPHBIX PACTEHUN U MMOPOJ JTOMAIIHUX
KUBOTHBIX»

MeTob! ceneKIIMOHHOM paboThl.
JlaGopatopHnas pabora «3yueHne MeTo0B
CEJIEKIIUU PACTECHUIN»

JIOCTHKEHHUS CEJIEKIIUU PACTEHUN U

KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHEe U UCTI0JIb30BaHUE
TE€HETUYECKUX PECYpPCOB

98

99

brotexHonoryus Kak Hayka u OTpacib
npousBozcTBa. [IpakTiueckas pabota
«3yueHne 06beKTOB OMOTEXHOJIOTUI

OCHOBHbBIC HANPABJICHUS CHHTCTUYCCKOMN
OHOJIOrUu

0.5




100 XpoMOCOMHasi U TeHHAs MH)KEHEPHUs 1
101 MeguuuHcKkre OMOTEXHOIOTHH 1
PesepBubiii ypok. [loBTOpeHue,
102 . 1
000011IeHHEe, CUCTEMATH3aI1s 3SHAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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