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COJEPKAHUME OBYYEHUA

Pabouas nporpamMma 1o OHOJIOTHM HA YPOBHE CpelHEro o0miero oopa3oBaHus COCTaBlIeHA
Ha OCHOBE I10JIOKEHU U TpeOOBaHMM K pe3y/bTaTaM OCBOEHUS Ha yIi1yOJIEHHOM YpOBHE CpeiHEeN
oOpa3oBatenbHOl TporpaMmel, npeacraBieHHbx B PI'OC COO, a takxe ¢ yuérom Paboueii
IIPOrpaMMbl BOCIIUTAHUSI IIKOJIbI U BHEApeHUH EnnHoit Moienu npodeccuoHanbHOM OpUEHTALINH.

10 KJIACC

Conepkanue TPOrpaMMbl,  BBIJICJIGHHOE  KYpCUBOM, HE BXOJUT B  IPOBEPKY
rocyfaapcTBeHHoO# utoroBoit arrectarmu (I'A).

Tema 1. Buosiorusi Kak HayKa

CoBpemeHHast OuoJyiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMHU MpoOsieMbl. DyHIaMeHTalbHbIE, MPUKIAIHBIE H
MTOMCKOBBIE HAYYHbIE UCCIIEJOBAHMSI B OMOJIOTHH.

3HaueHue Ouosnornu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBsizannbie ¢ Onosorueil. 3HadeHne OMOJIOTHHN B IPAKTUYECKOM TEeITETLHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM XO035UCTBE, TPOMBIIIJIEHHOCTH, OXPaHEe MPUPOIbI.

JdeMoHcTpauuu

[Toptpetsr: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apsei, I'.
Mennens, B. . Bepnaackuii, U. I1. [Tasnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuip! u cxembl: «CBsI3p OHMOJIOTUHU € APYTUMU Haykamuy, «Cuctema OMOJIOTHYECKHX
HaYK».

Tema 2. ’KuBble ccTeMBbI H MX H3YYeHHE

’Kusple cucTeMbl Kak NpeaAMET U3YUCHUA ouojorun. CBOMCTBA JKUBBIX CUCTEM: CANHCTBO
XUMHYECKOTO COCTaBa, IOUCKPETHOCTb M MLCJIOCTHOCTH, CJIOXKHOCTH H YIOPAOAOYCHHOCTH
CTPYKTYPHI, OTKPBLITOCTD, caMOOpranu3anusi, CaMOBOCIIPOU3BCACHUC, pasapaxKuMocCTb,
HU3MCHYHBOCTb, POCT U PA3BUTHC.

YpOBHM OpraHu3alyy >KUBBIX CHUCTEM: MOJCKYISIPHBIM, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIMH, HOMYJIALIUOHHO-BUIOBOM, SKOCHCTEMHBIH (6MOTECOLIEHOTUYECKHUIA),
onocdepnbiid. [Iporeccel, mpoucxoasIre B XKUBbIX cucTeMax. OCHOBHBIC NMPU3HAKH >KHBOTO.
XKuznp kak (opma cyirecTBoBaHUS MaTepuu. Hayku, u3zydaroniye UBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPTraHU3aIINH.

I/I3yquI/Ie J)KMBBIX CHCTeM. MeTobl OHOJIOTUYECKOM HayKH. Ha6J’IIOI[eHI/IC, HU3MCPCHHC,
OKCIICPUMCHT, CHUCTCMAaTU3allusd, MCTaaHaJINU3. IlonsTne o0 3aBUCHUMOM M HE3aBUCHMOM
nepeMeHHoﬁ. HJ'IaHI/IpOBaHI/Ie OKCIICPUMCHTA. IloctanoBka u IMPOBECPKa TUIIOTE3. Hy.]'IeBaﬂ
runote3a. IlonsaTue BBI60pKI/I u eé JOCTOBCPHOCTD. Pa36p0c B OHMOJIOTHYECKUX JaHHBIX. OI_ICHKa
AOCTOBCPHOCTH NOJYUYCHHBIX PE3YJILTATOB. HpI/I‘-II/IHLI HCKaKCHUA PEC3YJIbTATOB 3KCIICPUMCHTA.
IloHsTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuupt m cxembl: «OCHOBHBIE TIPU3HAKU KHU3HM», «BHOIOrHMUECKHE CHUCTEMBI,
«CBoiicTBa )XKMBOW MaTepumn», «YPOBHU OPraHU3ALUNU KUBOH NpUpObl», «CTpOEHHE )KUBOTHOM
KIIETKN», «TKaHU )KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOIO OpraHnn3May, «buoreonenos»,
«buocdepa», «MeTopl H3ydeHUS KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pYIOBaHUE IS TIPOBEACHUS HAOIIOICHUH, N3MEPCHHIA,
IKCIIEPUMEHTOB.

IIpakTnueckas padora «/cronb3oBaHUE PA3IUYHBIX METOJOB NPH HU3YUYEHUU >KUBBIX
CUCTEMM.

Tema 3. BuoJjiorust KJIeTKku

Knetka — cTpykTypHO-(DyHKIIMOHANIbHAS €QUHMIIA KUBOTO. VICTOpUSI OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOU KJIETOYHOU TEOpUH.

MeTtopl  MOJIEKYNISPHOM U KJIETOYHOM OHOJIOTMU: MHMKpPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHBIX aTroMoB, auddepeHnuaIbHoe IeHTpUuyrupoBaHue,
KYJIbTUBHUPOBAHUE KIIETOK. M3yuenue ¢pukcuposanmvix Kiemok. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnas mukpockonus. Bumanvhoe (npudicuznennoe) uzyueHnue Kiemox.

JdeMoHcTpauuu
[Toptpertsr: P. I'yk, A. JleBenryk, T. llIann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubr U cxembl: «CBETOBOW MHUKPOCKOI», «IJIEKTPOHHBIM MHKpOCKOm», «lcropus
Pa3BUTUSI METOI0B MUKPOCKOITHU.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpenapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OaKTepuaNIbHBIX KIETOK.

IIpakTHyeckasi padora «l3ydeHue MeETOIOB KIETOYHOW Omojoruu (xpomarorpadus,
anekTpodopes, nuddepennuranbaoe nenTpudyruposanue, [TLP)».

Tema 4. XumMuueckasi OpraHu3amusi KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKPOIEMEHTHI. Bona u e€ pomus
KaK pacTBOpPUTENS, peareHTa, ydacThue B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYJISALNH.
MunepanbHbIe BEHIECTBA KIETKH, UX OHMOJIOrH4ecKas poJib. POJib KaTHOHOB 1 aHHOHOB B KIIETKE.

Opranuueckue BeulecTBa KieTkH. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypel OenkoBoil Mojekynbl. [lepBuuHas cTpykTypa Oeika, MenTHIHAs
CBs3b. BropuuHnas, TpeTuuHas, 4eTBepTHYHasl CTPYKTypbl. JleHarypanus. CBoiicTBa O€IKOB.
Knaccugukamus 6enkos. buonornueckue GyHkiuu 0enkos. [lpuonui.

YrineBomasl. MOHOcaXapI/II[LI, AUCaXapuJbl, OJIMTOCAXapHUAbI U MOJIMCAXapUIbI. O6H.IHﬁ IJ1aH
CTPOCHUA U (1)1/13I/IKO-XI/IMI/I‘-ICCKI/IC CBOMCTBaA YIJI€eBOOAOB. buonoruueckue (I)YHKI_II/II/I YIJICBOJOB.

Jlumuasl.  TwapodunbHo-rHapodoOHBIe  cBoiicTBa.  Kiaccudukauus — JIUOUAOB.
Tpurnuuepunasl, pochoaunuasl, BOCKH, crepouibl. buonornueckue ¢pynkunu aununos. OOmue



CBOMCTBAa OHMOJIOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJTYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenue HyknemHoBBIX KucioT. HykimeoTumsl.
[Mpunuun komruiementapaoctu. IlpaBuno Yapradpda. Crpykrypa HAHK — nBoiinas crnmpais.
Mectonaxoxaenue u ononoruueckue pyukuuu JHK. Bunet PHK. ®ynxnun PHK B knetke.

Crpoenune mouekynsl AT®. Makpoasprudeckue cBsizu B Mosiekyine AT®. buonornyeckue
¢yakmun  AT®. BoccraHOBJICHHBIE IMEPEHOCUYMKH, WX (QYHKOHH B KIETKe. [[pyeue
HYKIeo3uompupocghamol (HTD). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKY, NPOMEOMUKU.

CrpykrypHass OuoJiorus: OMOXMMHYECKHE W OMO(U3MUECKHE HCCIIECOBaHMUS COCTaBa M
IIPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOIEKYNl. Moodenuposanue cmpykmypol u  QyHKyut
Ouomonexyn u ux komniexkcos. Komnvromepuulii ouzaiin u opeanuyeckuil cunmes OUOMONEKYI U Ux
HeNnpupoOOHbIX AHALO208.

JdeMoHcTpauuu

[Hoptpertsr: JI. Iomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKUX DJJIEMEHTOB B  HEXHUBOW  MPHUPOJALH,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOHN IPUPOACH.

Tabmuipsr u cxemsl: «llepuonmyeckass TabauIa XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJIbD», «BemiecTBa B coctaBe opraHuzMoBy», «CTpoeHUE MOJIEKYNbl Oenkay,
«CTpyKTYpBI O€TTKOBOM MOJIEKYIBI», «CTpOCHHUE MOJIEKYJT YTIIEBOIOBY», «CTpOeHNE MOJIEKYJT
munuaoBy, «HykienHoBbIe KUCTOThD, «CTpoeHue Moiekyibl ATDy.

O6opynoBanHue: XMMUYECKas MOcyaa U 000pya0BaHuE.
JladopaTopHas padora «O0Hapy)eHHEe OCIIKOB C IIOMOIIIBI0 KAUeCTBEHHBIX PEAKITUI».

JlaGoparopHas padora «VicciaegoBaHre HYKJIEHMHOBBIX KHUCIIOT, BBIJICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue U pyHKUMU KJIETKH

Tunel KIETOK: OYKApHUOTHUYCCKasA U IIPOKAPHUOTHYUCCKAs. CTI)YKTypHO'(bYHKLII/IOHaHBHBIe
O6paSOBaHI/I$I KICTKH.

Crtpoenune mnpokapuoTHueckoi kieTku. KierouHas creHka Oakrtepuii u  apxeil.
Oco0eHHOCTH CTPOEHUs TeTepoTPO(PHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIeTOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenne u (pyHKIMOHHPOBAHHUE HYKApUOTHUECKOM kieTkH. IlnmazmaTnueckass memOpaHa
(mnazmanemma). CTpykTypa miazMaTHueckol MemOpanbl. TpaHcmopT BemiecTB — uepes
IUIa3MaTUYecKylo MeMOpaHy: maccuBHbIA (auddys3us, obneruéHnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomymponunaemocts mMemOpanbl. Pabora
HaTpUI-KaIMEeBOro Hacoca. DHJIOLUUTO3: MUHOLUUTO3, (harouro3. Jk301uro3. KietouHas creHka.
CrpykTypa 1 (PyHKLIUHU KIETOYHONW CTEHKH pacTeHHi, TpHOOB.



Huronna3zma. I{uto3omb. I{uTockener. [IBuxenue mnuTomiazmMbl. OpraHouabl KIETKU.
OnHoMeMOpaHHbBIE OpraHOWIBl KIETKHU: dHAomIazmatudeckas cetb (DI1C), anmapar ['onbmxwy,
JM30COMBI, MX CTpoeHHe M (pyHKuHMU. B3anuMocBA3b OJHOMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
CrpoeHue rpaHyJasipHOrO peTukynyma. Mexanusm wuanpaenenus 6eakoe ¢ IIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHbIX MeMmOpaH. [nmagkuii  (arpanHyssipHBIi)
SHIOTIIA3MaTHUeCKui petukynyMm. CekperopHas ¢yHkums ammapara [onbmku. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka benkos 6 annapame I onvoxcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kilerounsii cok. Typrop.

[ToryaBTOHOMHBIC OPraHOWABI KJICTKH: MHUTOXOHAPUH, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeyaiuc). Ctpoenue u
(YHKIIMM  MUTOXOHJIPHH ¥ TUTacTUiA. [lepBUYHBIC, BTOPUYHBIE W CJOXKHBIC IIACTH]IBI
(OTOCHHTE3UPYIONIUX JDYKAPUOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JICHKOTUIACTHI ~ BBICIIUX
pacTeHui.

HememOpannbie opranousl kiaeTku CtpoeHue M QyHKIUMM HEeMEMOpaHHBIX OPraHOUIOB
Kietku. Pubocombl.  IIpomescymounvie uramenmoi. MukpoduaaMeHTbl. AKmuHogvle
Muxkpogunramenmol. MpbllIEUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIULEYHLIX KIEMOK.
Muxkporpybouku. Kierounslii unentp. CTpoeHHe U ABW)KEHHE JKTYTUKOB U pPECHUYEK.
Muxkpotpy6ouku 1uToniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopmvie benxu.

Anpo. OGonouka sapa, XpOMAaTHH, KApUOILIA3Ma, SJIPHINIKH, UX CTPOECHHE U (DYHKIUH.
SAnepHbiii 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B HHTEp(da3HOM
anpe. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHA — THCTOHBL. /J[umamuka sdepHot

060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BrkimtoueHusi.  CpaBHUTEIbHAs  XapaKTEPUCTHKA  KIETOK  DYKapHOT
(pacTuTEnbHOM, )KUBOTHOU, TPUOHO).

JdemoncTpauuu

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

Tabmuupl 1 cxembl: «CTpOCHHE JYKapUOTHUYECKOW KIeTKH», «CTpOoeHHE KUBOTHOM
KJIeTKN», «CTpOEHUE PACTUTENIbHON KIETKW», «CTpOeHHE MUTOXOHAPUNY, «SAapo», «CTpoeHue

HpOKapI/IOTH‘ICCKOﬁ KIICTKN).

O60py,[[OBaHI/ICI CBETOBOM MHUKPOCKOII, MHKpOIIp€apaTrbl pPaCTUTCIbHbIX, XHWBOTHBIX
KIICTOK, MUKPOIIPCIIapaThl 6aKTepI/IaJIBHBIX KJICTOK.

JlabopaTopHasi padoTa «/3yueHue cTpoeHMsI KIIETOK pPa3InYHbIX OPTraHU3MOBY.
IIpakTnuyeckas padora «/3ydyeHue CBONCTB KJIETOYHON MeMOpaHbI».

JIaﬁopaTopHaﬂ paﬁoTa «HMccaenoBanye IJIa3MoOIM3a M ACINIa3MOJIH3a B PaCTUTCIIbHBIX
KIJICTKax».

HpaKTH‘leCKaﬂ paﬁoTa ((I/ISYLIGHI/IC ABWIKCHUA HUTOIUIA3MbI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0MeH BelecTB U NpeBpallleHHe SHEPIUH B KJeTKe



AccUMWITSIIAA ¥ JJUCCUMUIIALIUS — JIBE CTOPOHBI MeTabosu3ma. Turbel oOMeHa BEIIeCTB:
aBTOTPO(HBIN U TeTepOTPOQHBIA. YUyacTue KUCI0po1a B OOMEHHBIX Ipolieccax. JHEPreTHIECKOe
oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. @epMEHTaTUBHBINA XapakTep
peakuil KIeTOYHOTro MeTadonn3mMa. GEepMEHTHI, HX CTPOSHUE, CBOMCTBA U MEXaHU3M JCHCTBHSI.
Kogepmentsl. Otinnuust GepMEHTOB OT HEOPraHUUECKUX KAaTalIM3aTOpoB. belku-akTUBaTOPH U
OCIKU-UHTUOUTOPBL. 3aBUCHMOCTHb CKOPOCTH (DEPMEHTATHBHBIX PEAKIUH OT Pa3IHYHBIX
(hakTopoB.

[lepBUUHBIN CHMHTE3 OPraHMYECKUX BelleCTB B KieTke. DOTOCUHTE3. AHOKCUCeHHblU U
oKcueennvlll omocunmes 'y 6akmeputi. Ceemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonno2o yenmpa. Ponb xjmoporuactoB B mpouecce gorocunre3a. CBeToBas U TEMHOBas
¢dazel. @omoovixanue, Cs., Ca- u CAM-muner ghomocunmesa. TIpoayKTUBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuyHbix GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHre3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHUHTETUKOB:  HUTpUULIKpPYIOLIUE
OakTepuu, sxese300akTepun, cepoOaKkTeprn, BOJOPOIHBIC OaKTEpUH. 3HAUCHUE XEMOCHUHTE3a.

AnaspoOnbie opranu3Mbl. Buapl 6poskenus. [IpoaykTbl OpoKeHHUS U UX UCIOJIH30BAaHUE
YEJIIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHM3MBI KaK OOBEKTHl OWOTEXHOJOTHH W BO30YIUTEIH

Oo0JIe3HEN.

AspoOHBIE OpraHu3Mbl. JTambl JHEpPreTudeckoro oOMena. [loAroToBHUTENbHBIN STaIl.
I'mukonu3 — 6ecKUCIOPOAHOE PACICTNIEHUE TITFOKO3BI.

buonoruueckoe okuciaeHue, WKW KJIETOUYHOE AbIXxaHue. Pojab MUTOXOHIpHII B mpoieccax
O6uonoruueckoro okucieHus. lluxnnueckue peaxnuu. OxuciaurensHoe QochopunupoBaHue.
Onepeuss membpannoeo epaouenma npomonos. Cummesz ATD: paboma npomonnou ATD-
cunmaszwl. llpenuMmyiiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB Iepel] aHa3POOHBIM.
O} heKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoncTpauuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DotocuHTE3», «DHEpreTudeckuii oOmeH», «bumocuHTE3 Oenkay,
«Ctpoenne pepMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaTuTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha MpuMepe
aMMJIa3bl WM KaTanasbl)».

JlaGopatopuas pabora «M3yueHne (epMEHTATUBHOIO pAaCHLICTIJICHUs MEepOKCHIa
BOJIOPO/1a B PACTUTENBHBIX M JKUBOTHBIX KJIETKAX».

JlabopaTopnasi pa6oTa «CpaBHEHHE MTPOIIeCCOB (POTOCHHTE3A U XEMOCHHTE3aY.
JlaGopaTopnasi pa6oTa «CpaBHEHHE MTPOLIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HacsiencTBeHHasi HHpOpPMALUs U peaju3anus eé B KiIeTKe



Peaknuu matpuuHOro cuHresa. [IpMHIMII KOMIUIEMEHTAPHOCTU B PEAKLMIX MaTPUYHOIO
cuHre3a. Peammsaums HacienacTBeHHOW wuHpopmanuu. ['eHeTHUecKuil Koja, €ro CBOMCTBa.
Tpanckpunuusa — marpuusbiii cuate3 PHK. [IpuHOune! TpaHCKpUNIUU: KOMILUIEMEHTAPHOCTD,
aHTUIAPAJUIEIBHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue tpancnoptHeix PHK B Ouocunrtese Oenka. YcioBus
ouocunTe3a 6enka. Koaupoanre aMuHOKUCIIOT. Postk pubocoM B OMocrHTE3e Oerka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3aiysi FTeHOMa y IPOKapHoT U
9yKapHoT. Perynsnus akTHBHOCTU I€HOB y IpokapHoT. ['unoresa onepona (P. XKakoo, K. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y dykapuom. Ponb xpomamumna 6 pezynsayuu
pabomul cenos. Perynsuns oOMEHHBIX IPOLIECCOB B KieTke. KieTounslii romeocras.

Bupychel — Heknerounbie (JOPMBI )KU3HU B OOJIMTaTHBIE Tapa3uThl. CTpOEHUE MPOCTHIX H
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuswennviti yuxn JHK-cooepocaujux
supycos, PHK-codepoicawux eupycos, bakmepuoghacos. Obpamuas mpaHcKpunyus, pesepmasda,
unmezpasa.

BupycHble 3a0o1eBanus 4eroBeka, )uBOTHBIX, pactenuii. CITNJ], COVID-19, cormansHbie
Y MEIMIIMHCKHUE TIPOOIIEMBI.

Buoungopmamuxa: unmeepayusn u ananuz 6orvwux maccusos («bigdata») cmpyxmypHolx
buonocuueckux dannwvix. Hanomexnonoeuu 6 buonozuu u meouyune. Ilpoepammupyemvie ghyHxyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JdemoHcTpauuu
[Toptpetsr: H. K. Konbios, /1. 1. UBaHOBCKHIA.

Tabmuuplt w  cxembl: «buocuHTe3 Oenka», «l'eHeTmyeckuid Kom», «Bupych»,
«baktepuodarm.

IpakTuyeckas padora «Co3iaHue MOJICTIA BUPYCay.
Tema 8. 7Ku3HeHHBbIH HMKJI KI€TKH

Knerounslii mukn, ero mepuonsl u peryisanus. Murtepdaza m muto3. OcobeHHOCTH
MPOIECCOB, MpoTeKarmux B uHTepdase. [loarotoBka KiIeTku K jAeicHUI0. [IpecuHTeTHYeCKHiA
(TTOCTMHTOTUYECKUI), CHHTETHYECKHH M TOCTCUHTETUYCCKUN (NMPEMHUTOTHYECKUI) IMEPHOIbI
nHTEep(da3hI.

Matpuunsiii  cunres JHK -  permmkanus.  Ilpunnuner  pernmukanum  JITHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYyKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPAIIEIBHOCTb. MeXaHu3m
perunkanuu JITHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U TeroMepasza. XpoMOCOMHBIN
Ha0Op KJIETKM — KapHOTHIL. JMIIOMIHBIA U rarionaHblii HA0OpBl XpoMOcoM. ['oMonornyHble
XpoMocoMBl. [10710BbIE XPOMOCOMBI.

I[CJ'ICHI/IC KJICTKU — MMTO3. CTa)II/II/I MHUTO3a U MNPOUCXOAAINNEC B HUX HNPOUECCCHI. Tumner
MHTO3A. KapI/IOKI/IHe3 U IIUTOKMHE3. bronornueckoe 3Ha4€HUE MUTO34.



Perynmsmuss MUTOTHYECKOTO WMKIAa KIeTKH. llporpamMmupyemasi kieToyHas TuOenb —
aronTo3s.

KierouHoe sapo, XpoMocoMmbl, (pyHKIIMOHAIbHAS TEHOMUKA. Mexanusmvl nponugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas xiemxay — ououngopmamuyeckue
Mooenu PYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «OKH3HEHHBIA UK KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpelIka
JTyKay.

JlabopaTopHas padora «/3y4eHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlabopaTopHas pa6ora «HaOmoneHne MHMTO3a B KJIETKaX KOHYMKA KOpelika Jyka (Ha
TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 9. CTpoenue u pyHKIIUH OPraHU3MOB

buonmornueckoe  paszHooOpazwe  opraHu3mMoB.  OIHOKIETOYHBIC,  KOJOHUAJBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEICATENIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHbIE BOJOPOCIH, Apyrue npotucTsl. KosonuanabHbie
OpraHU3MBlI.

B3anMocBsI3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPraHoOB.
OpranusM Kak equHoe 1esnoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEil: oOpa3oBaTenbHas, MOKPOBHa,
MPOBOJIAINIAsA, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOEHMsSI, (PYHKUUNA U pPaCHOJIOKEHUs
TKaHEW B OpraHax pacTeHUH.

TkaHHU ’KUBOTHBIX M YEJIOBEKA. THIIBI J)KUBOTHBIX TKAHEH SIINTCIIMAaJIbHAasA, COCAMHUTCIIbHAsA,
MBIIICYHAA, HCPBHA. OcobeHHOCTH CTPOCHHUA, Q)YHKHHI;’I 1 PAcCIIOJIOKCHUA TKaHEH B opraHax
JKHNBOTHBIX N YCJIOBCKA.

OpraHLI. BereratuBnbie u I'CHCPATHBHBIC OpPraHbl paCTeHI/II‘/‘I. OpFaHbI U CUCTCMbI OPraHoB
JKHMBOTHBIX U YCJIOBCKA. cI)yHKI_[I/II/I OpraHoOB U CUCTEM OPIraHOB.

Onopa tena opranusmoB. Kapkac pactenuil. CkeneTsl 0 JHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH cKeneT. CTPOEHME U TUIIBI COEMHEHUSI KOCTEH.

I[BI/I)KGHI/IC OpraHU3MOB. I[BI/DKGHI/IG OJITHOKJICTOYHBIX  OPraHU3MOB! amMé00 HUIHOC,
KTYTUKOBOC, PCCHUYHOC. I[BI/I)KCHI/IC MHOT'OKJICTOYHBIX paCTCHHﬁZ TPOIMIU3MbI W HACTHUH.
I[BI/I)KCHI/IC MHOT'OKJICTOYHBIX )KUBOTHBIX W YCJIOBCKA: MbIIICYHAA CUCTEMA. PC(I)JICKC. CkeneTHbIE
MBbBIINBI U UX pa60Ta.



IIntanue opranusmos. [loryonieHue BOABI, YIJIEKHUCIOIO Ia3a U MUHEPAIbHBIX BELIECTB
pacteHusMu. lIuTaHue >KUBOTHBIX. BHYTPHUIIOIIOCTHOE M BHYTPUKIETOYHOE IHILECBApECHMUE.
[IuTanue MO3BOHOUHBIX UBOTHBIX. OTAENBl MUILEBAPUTENBHOrO TpakTa. lluiieBaputenbHbIe
xeiessl. [IumeBapuTenbHas cUCTEMA YEI0BEKa.

Jpixanue opranu3MoB. Jlpixanue pacrenuil. Jprxanue ;xuBoTHBIX. Auddy3us ra3os uepes
MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabGepHoe u JErouyHoe
npIXaHue. JlpIxaHWe TO3BOHOYHBIX J>KMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHHUE
CTPOEHHUs JIETKUX II03BOHOYHBIX MMBOTHBIX. JlpIXaTenbHas CHUCTEMA 4YeJoBeKa. MexaHusm
BEHTHIJISIIIUM JIETKUX Y ITUI U MIIEKOTTUTatomX. Perynsauus apixanus. JlprxarenbHbie 00bEMBI.

Tpancnopr BemecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHW. TpaHcnopt
BEILIECTB Yy )KUBOTHBIX. KpoBeHOCHAs cucteMa u e€ opranbl. KpoBeHOCHas cucTteMa 03BOHOYHBIX
KUBOTHBIX M uernoBeka. Ceppue, KpOBEHOCHBIE cOoCyldbl M KpoBb. Kpyru kpoBooOpaieHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHHUS KPOBEHOCHON CHCTEMbI MO3BOHOYHBIX JKHUBOTHBIX.
PaboTa cepana u e€ perynsius.

Beimenenne y opranusmoB. Beinenenune y pacteHuil. BeiieneHne 'y KMBOTHBIX.
CoxkparurenbHble Bakyoau. Opransl BelieneHus. GuibTpanus, CeKperus 1 00paTHOE BCaChlBaHNE
KaK MEXaHHU3Mbl paboThl OpraHoB BblAeleHUsA. CBSA3b TOJOCTH Telda C KPOBEHOCHOM U
BBIJICNTUTENILHON cHCTeMaMu. BpijielieHne y IM03BOHOYHBIX HBOTHBIX M ueioBeka. [louxwu.
Crpoenue u ¢pyHkimonupoBanue Heppona. OOpazoBaHne MOYH y YETTOBEKa.

3amura y opraHu3MoB. 3aiiuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepUid U ITUCTHI
NpoCTeUINX. 3aluTa y MHOTOKJIETOYHBIX pacTteHuil. Kyrtukyna. CpencrBa MAacCMBHOM U
XUMHUYECKOU 3aIUTEL. OUTOHITUAEL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI U MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
oT Oone3ned. MmMmyHHass cuctema denoBeka. KieTOYHBII M TyMOpaJbHBIA HWMMYHUTET.
Bpoxnéuuenii u npuoOpeTéHHBIN  crienudUUecKruii UMMYHHTET. Teopuss KIOHAIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. beprer, C. Tonerasa). BocnaautenbHble OTBETHI
opranu3MoB. Posib Bpo>kIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN.

PazmpaxkxumMocTs W perynasiuss 'y OpraHusMmMoB. Pa3apaxumocTs y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npaxxumocTs U perynsauus y pacteHuil. PocToBble BemecTtBa U ux
3HauYCHUE.

HepBHas cucrema u peduiekTopHas perynsuusi y >KMBOTHBIX. HepBHas cucrema u e€
OTIeNbl. DBOJIIOIIMOHHOE YCIOXXKHEHUE CTPOCHHUS HEPBHON CHUCTEMBI y >KHBOTHBIX. OTaessl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedekc u pednexropnas ayra. besycinoBHbie u
YCIIOBHBIE PEQIICKCHI.

I'yMopanbHast perymsiiuss U SHIOKPUHHAS CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[lelicTBMEe TOpMOHOB. B3auMOCBSI3b HEpPBHOW U
SHIOKPUHHON cucTeM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnos.

Ta6J'II/II_U>I n CXCMBI: ((OI[HOKJ'IGTO‘-IHLIG BOOOPOCIIN, «MHOIrOKJIEeTOYHEIE BOOOPOCINY,
«EaKTCpI/II/I», <<Hp00TeI>iIJ.IPIe», «Opr aHbl IBCTKOBBLIX paCTCHHﬁ)), «CHcTeMbl OpraHos



[I03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpO€HHME HAaceKOMBbIX», «TKaHM pacTeHun»,
«KopneBbie cucremb», «Ctpoenue crelms», «CTpoeHHE JUCTOBOW IUIACTUHKW», «TkKaHu
KUBOTHBIX», «Ckener yenoBeka», «lIumeBaputenpHas cuctema», «KpoBeHOCHas cuctemar,
«/pixaTenpHas  cucreMa», «HepBHas cucrema», «Koxa», «MplmeyHnas cucremay,
«BorgenurensHas cucreMay, «OHAOKpUHHAs cucreMay, «CTpoeHue MbIlb», «MMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHui», «KpoBEeHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHUE J0XKAEBOIO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
IpecMbIKaImuxcsa», «HepBHasg cucrema nrtuny, «HepBHas cucreMa MIIEKONMMTAKOLIUX,
«HepBHas cucrema yenosekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOTpenaparbl TKaHel, paKkOBUHBI MOJUTFOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, JKHUBbIE
9K3EMIUISIPbl KOMHATHBIX PAaCTeHUH, repOapiuu pacTeHUN pa3HbIX OTAENOB, BIAXKHbIE MIpenapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyoBaHueE 715 IEMOHCTPAIMK TOYBEHHOTO 1 BO3AYILIHOTO MUTAHUS PACTEHUH, pacilerieHus
KpaxMaja u OeiaKoB HoJ JeiicTBUEM (pepMEHTOB, 000pYyI0BaHHUE Ul AEMOHCTPALIUU OIBITOB 110
U3MEpPEHUI0 JKU3HEHHOM EMKOCTH JErKUX, MEXaHW3Ma JbIXaTeNbHbIX JIBUKEHUH, MOJEIH
TOJIOBHOTO MO3ra pa3IU4HbIX KUBOTHBIX.

JladopaTopHas pa6ora «/3ydyeHne TKaHEel pacTEHHI.
JladopaTopHas pa6ora «/3ydeHne TkaHel KUBOTHBIX).
JlaGoparopHas padora «/3ydeHre opraHoB [IBETKOBOTO PACTCHUS».
Tema 10. Pa3MHOKeHHe ¥ Pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U T0JI0BOE. Buibl
0ecroJIoro pa3MHOXKEHUS: TIOYKOBAHUE, CIOPYIISALIUS, (hparMeHTAIHsI, KIOHUPOBAHHUE.

[TomoBoe paszmuokenue. IlosoBble KiIeTKH, WM rameThl. Meio3. Craguun menosa.
[ToBenenue xpomocom B merose. KpoccunroBep. buonornueckuid cMbICiI Meii03a M MOJIOBOTO
nporiecca. Meio3 u ero MecTo B )KU3HEHHOM ITHKJIE OPTaHU3MOB.

Hpensaponmmelsoe pa3sBUTHC. I"amerorenes Y ’KUBOTHBIX. ITonoBbIE KEne3bl. O6pa30BaHHe
" pa3BUTHUC IIOJIOBBIX KJICTOK. CHepMaTOFCHGS 1 OOI'CHECS. CTpOGHI/Ie ITIOJIOBBIX KIJICTOK.

OHJ'IOI[OTBOpeHI/IC u 3M6pI/IOH8.J'IBHOG Pa3BUTHEC KWBOTHBIX. Crioco051 OILIOAOTBOPCHHA:
HApY’>KHOC, BHYTPCHHEC. HapTeHOFGHCS.

WNuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTrHs — HayKa O pPa3BUTUHU
opranusMoB. Mopghozenes — 00na uz 2nagnvix npooiem ambpuonocuu. Konyenyus mopghozernos u
mooenu mopgoceneza. Ctanuu 3MOpHOTEHe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Jpobnenue.
Tunsr npobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opoobaenue. bnacmyna, muno
onacmyn. OCOOEHHOCTH JPOOJIEHHUS MIICKOTUTAIOIUX. 3apOJbIIIeBble JUCTKHU (racTpyJisius).
3akyazka OpPraHoB M TKaHeW M3 3apoJbIILIEBBIX JIMCTKOB. B3anmHOe BiusHME wyacTeit
pa3BUBAIOLIETOCA 3apoabliia (AMOpHOHANIbHAS MHAYKINA). 3aKIaJIKa [JIaHa CTPOEHUS dKUBOTHOTO
KakK pe3ylbTaT MepapXUyecKHX B3aUMOJICHCTBUI reHOB. BiusHue Ha sMOpHOHAIBHOE pa3BUTHE
pa3nUYHbIX (PAKTOPOB OKPYKAIOLIEH CpeIbl.



Poct u pasBurue >xuBoTHBIX. [locTomMOpmoHanbHbli Tepuon. Ilpsmoe u Hempsmoe
pasButHe. Pa3ButHe ¢ Meramop$o3oM Yy OECHO3BOHOYHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buosornueckoe 3HaueHHE NPSMOTO U HENPSIMOIO PA3BUTHs, UX PACIPOCTPAHEHUE B IIPUPOJE.
Tunsl pocta XMBOTHBIX. DakTOpbl pEryISIIUM pPOCTa JKUBOTHBIX U dyesoBeka. Craguu
MOCTAIMOPHOHAIILHOTO Pa3BUTHs Yy JKMBOTHBIX M 4enoBeka. Ilepmonpl OHTOTEHE3a 4YeJIoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE NTPOLIECCHI.

PasmHuosxenue u pazsuthe pacteHuid. ['amerogur u cnopoput. Meiio3 B )KU3HEHHOM LIUKIIC
pactenuii. O6pa3oBanue criop B mpoiecce Meio3a. ['ametorenes y pacrenuii. OmioI0TBOpEeHUE U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOIHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PAaCTEHUI.
OO0pazoBaHue 1 Pa3BUTHE CEMEHH.

MexaHU3MBbI PEryIdnuu OHTOrCHeE3a y paCTeHI/II\/'I " )KUBOTHBIX.

JdeMoHcTpanuu
[Hoptpetst: C. I'. HaBamun, X. Hneman.

Tabmuupl 1 cxembl: «BereratuBHOE pa3sMHOKEHHE», « TUIIBI OECTIOIOTO Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJOMOHAIb», «Pa3MHOXXEHHE OIBIJVICHB», «Pa3sMHOXEHHE THAPBI»,
«Menos», «Xpomocomel», «l'amerorenes», «CTpoeHHE SMUEKIETKA W CIEpMaTO30UIa,
«OCHOBHBIE CTaJMM OHTOTeHE3ay, «[IpsAMoe n HenpsiMoe pa3BUTHEY, «Pa3BUTHE MANCKOTO KYyKay,
«Pa3Butne capaHum», «PazBuThe nATYmIKH», «JIBOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pactenuit», «CTpoeHUe CeMsH OJHOJOJbHBIX M JIBYJOJBHBIX PacTeHUil», «KU3HEHHBIN LUK
MOPCKOU KamycTb», «KM3HEHHBIN UK MXay, « KU3HEHHBIN LUK HalOPOTHUKAY, «KU3HEHHBIN
LUKII COCHBD».

O6opynoBaHue: CBETOBOW MHUKPOCKOTI, MUKPOTIPETIapaThl SUIICKICTOK U CIIEPMAaTO30HM/IOB,
Mozenb «L{UKI1 pa3BUTHSA JISATYLIKIY.

JlaGoparopHass pabora «l3ydyeHHe CTpOCHHS TMOJOBBIX KJIETOK HA TOTOBBIX
MUKpOTMpernaparax».

HpaKTI/I‘leCKaﬂ pa60Ta «Br1aBienne IMPU3HAKOB CXOACTBA 3apoz[mmeﬁ IIO3BOHOYHBIX
KHUBOTHBIX».

JlabopaTopHas padora «CTpoeHue OpraHoB pa3MHOKEHHUSI BBICIIUX PACTEHUI».
Tema 11. I'eneTnka — HaAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

HcTopus cTaHoBICHHS U pa3BUTUS TeHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HbIX B pa3BuTuu reHetuku. Pa6otsl H. K. Konbrosa, H. 1.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumocdeena-
Pecosckoro.

OCHOBHBIEC TCHETUUECKHUE MOHATHS U CHUMBOJEI. [ OMOJIOTHYHEIE XpOMOCOMBI, AJUICIIBHBIC
T'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, JOMUHAHTHBIA H peLIeCCI/IBHHﬁ IMpU3HAK, TOMO3HUIOTA,
rerepo3nuroTa, 4ucras JIMHHA, FI/I6pI/IJIBI, T'CHOTHUII, (I)CHOTI/IH. OcCHOBHBIC METOAbI T'CHCTUKMH:
TI/I6pI/I,Z[OJlOFI/I‘{eCKHI>'I, HHTOHOFHQCCKHﬁ, MOJ'ICKyJ'DIpHO-FCHCTI/I‘ICCKI/Iﬁ.

JdeMoHcTpanuu



[Hoptpersl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benoszepckuii, I'. 1. Kapnieuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckwii.

Tabmuie! U cxembl: «MeTOIbI TeHETHKNY, «CXEMBI CKPEIIUBAHUSD.
JlaGopaTopHasi pa6oTa «/[po3oduiia kak 00BEKT FreHETUICCKUX HCCIICTOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuHoe ckpentiBanue. [lepBoiii 3akoH MeHemns — 3aK0OH eTUHO00pa3us THOPHIOB
nepBoro nokoJsieHus. [IpaBuno nomuaupoBanusa. Bropoil 3akoH Menaens — 3aK0H pacueIICHUs
npusHakoB. lluTonornyeckue OCHOBBI MOHOTHOPUIHOTO CKpelIMBaHHs. [ HMoTe3a YHUCTOTHI
raMer.

AHammzupyromee — ckpemuBaHue.  IIpOMeXyTOUYHBI ~ XapakTep  HAcJIEJOBaHHSL.
Pacmiennenne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tperudt 3akoH MeHaens — 3akOH HE3aBHCHMOTO
HacJe0BaHUs MpU3HaKoB. L{uTonornyeckne 0CHOBBI AUTHOPUTHOTO CKpPEIIUBAHMSL.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuemieHHoe Hacae10BaHNE
T€HOB, HAPYIICHHE CIETUICHHUS MEXTy TeHaMH. XPOMOCOMHas TEOPHS HACJICICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHW3M OMNPEACNICHUS Toja. AYTOCOMBI M TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHbIi W TeTeporaMmeTHhIM moJl. ['eHeThyeckass CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE JEUCTBHUE TEHA.
MHOKECTBEHHBIM ayuienu3M. B3anMoneicTBUE HeaIeIbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucrtas. [lonmumepus.

I'enernueckuii KOHTPOJIb Pa3BUTHUA paCTeHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, a TaKXKC
(1)I/I3I/IOJ'IOFI/I‘ICCKI/IX IMPOUECCOB, MOBEACHUSA U KOTHUTHBHBIX (byHKHI/Iﬁ I'eHeTHueckre MeXaHU3MBI
CI/IM6I/IOFCH633, MCEXaHU3MBbI BSaHMOﬂeﬁCTBHH «XO35HMH — HapasuT» U «XO34HUH — MI/IKp06I/IOM».
I'eneTnyeckne aceKTHI KOHTPOJII U UBMCHCHUA HaCHeﬂCTBeHHOﬁ I/IH(l)OpMaI_II/II/I B ITIOKOJICHUAX
KIJICTOK U OPraHU3MOB.

JdeMoHcTpanun
IToptpetsr: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «IlepBbiii 1 BTOpoit 3akoHbl MeHnens», «Tpetuit 3akon Menaens»,
«AHanu3upymwlee ckpemuanuey, «Hemnomnoe noMuanpoBanue», «ClemieHHOE Hacaeq0BaHue
MIPU3HAKOB Yy Ipo30duiiely, «['eHeTuka nomnay, «Kapuotun yenoseka», «Kapuotun 1po3ohuisy»,
«Kapuotun ntuip», «MHOKECTBEHHBIHN alienu3m», «B3anmoaeiicTBue reHoBy.

O6opynoBaHue: MOJENIb A JEMOHCTpAIMM 3aKOHOB €AMHO00pa3usi THOpPHIOB MEPBOTO
IIOKOJIEHUSI M PACIICIUIEHUS INPU3HAKOB, MOJEIb I JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJOBaHUs NIPU3HAKOB, MOJIENb JUISl AEMOHCTPALMU CLEIUIEHHOTO HACJIEeI0BaHuUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKponpenapar: «Jpo3oduiay.



IpakTuueckas padora «lM3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEIIUBAHUSA Yy
IPO30(HUITBD).

IpakTuueckas pa6ora «l3ydeHre pe3yabTaTOB JAUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(HUITBD).

Tema 13. 3aK0oHOMEePHOCTH H3MEHYHBOCTH

B3aumopneiictBue reHotuna u cpeiapl npu GopmMupoBaHuUM (eHoTuna. M3meH4nBOCTh
npu3HakoB. KauecTBeHHBIE M KOJIMYECTBEHHbIC IPU3HAKA. Buasl  HM3MEHYMBOCTH:
HEHACJICCTBEHHAs U HACJICACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opMupoBaHMM MOJIU(DUKALMOHHON
n3MeHunBocT. Hopma peakuuu npusHaka. BapuanmoHHbsll psii M BapuanuoHHas kpusas (B.
Noranncen). CpoiicTBa MoaM(UKAIIMOHHON U3MEHUYMBOCTH.

T'eHorunmyeckass M3MeHUYMBOCTH. (CBOWCTBA TEHOTUIIMYECKOW W3MEHYMBOCTH. BHIBI
T€HOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KombOunaTtnBHAsT M3MEHUYUBOCTh. Mel03 M TOJIOBOM TPOIIECC — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHMH TE€HETUUECKOTO pa3HOOOpa3us
B Ipejiesiax OJTHOTO BHUJA.

MyranmoHHasi W3MEHYUBOCTb. Buabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE W UWHAYIUPOBAaHHbIE MyTallMH. SlAepHble M LUTOIIA3MaTHUYECKUE MYTAllUH.
ComaTuueckue W MOJOBble MyTaluH. [IpuymMHBI BO3HMKHOBEHHS MyTaluid. MyTareHsl M UX
BIIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HacieactBeHHoW wu3meHuunBocTH (H.M. BaBunoB). BresaepHas W3MEHYMBOCTH |
HACJIEICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, pPOJIb SNUCEHEMUUYECKUX qbakmopoe 6 Hacneoo8anuu u
usmerndusocmu qbenomunuttecxux NPU3HAKOB Y OPcAHU3IMOE.

JdemoncTpauuu

IToptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. Bapunos.

Tabmuipl 1 cxembl: «Bunbl u3mMeHunBOCTH», «MoaudukanMoOHHAs HW3MEHYUBOCTDHY,
«KoMmOuHaTHBHAs ©I3MEHUUBOCTHY, «Meio3», «OmnoaoTBopenney, «I eneTuueckue 3ab60aeBaHus

YyernoBeKay, «Buapl MyTauuii».

O6opynoBaHue: >XuBble W repOapHbIe JK3EeMIUISPHl KOMHATHBIX pPACTEHUH, PUCYHKU
(dpororpadun) >KUBOTHBIX C Pa3TMUYHBIMU BUJIAMU H3MEHYHBOCTH.

JlabopaTopnass pabGora «lccrnemoBaHue 3aKOHOMEpPHOCTEH  MOJU(UKAIMOHHON
U3MEHUYMBOCTH. [locTpoeHME BaprallMOHHOTO psAJia U BApUALMOHHON KPUBOM.

IIpakTuuyeckas padora «Myranuu y Apo30Quiisl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. 'eHeTHKA YeJI0BEKA



Kapuotun uenoBexka. MexayHapoaHass OporpaMma MCCIEAOBaHUS TIE€HOMA 4YeJlOBEKa.
MeToibl U3y4eHUS TCHETUKH YeJIOBEKA: T'eHEaJOrH4eCKuid, OJU3HEIOBBIN, IIUTOTCHETUYCCKUH,
MOMYJISLIMOHHO-CTATUCTUYECKUN, MOJIEKYJsIpHO-TeHeThuueckuil. CoBpeMeHHOE OmpeeiIeHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ noMoibio [T1P-
aHanmza. HacnencrBennsie 3a001eBaHus yenoBeka. [ eHHbIE M1 XPOMOCOMHBIE OO0JIE3HH YEIIOBEKA.
bone3nn ¢ HacimeaCTBEHHOW MPeapacloiOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOW TEHETHKU B
MPEAOTBPAIICHUA W JICYCHUU TEHETUYECKUX 3a00JieBaHMM dYesnoBeKa. MeIUKO-TeHETHYECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIE KIETKH. [IOHITHE «r€HETUYECKOTO rpy3ay. ITUUECKUE aCTIEKThI
uccae0BaHUM B 00J1aCTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOphI MOBBIMICHHOW YYBCTBHTEIBHOCTH YEIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arps3HECHHUIO OKpYyKawllen cpenpl. ['eHeTMdeckas mpenpacrosiokKEeHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpanuu

Ta6m/1u51 N CXCMBbI: «KapI/IOTI/IH YCIO0BCKa», ((MGTOI[I)I HN3YYCHHA TCHCTUKH UYCJIOBCKA»,
«"emeTnyeckue 3a00JI€BaHNS YEIOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHAINU3 POJOCIOBHOMY.
Tema 15. Cenexnusi opranu3zmMon

JloMecTukausi U CEJNEKUUs. 3apoXKJICHHUE CEJIEKIMU WU JoMecTukaiuu. Yuenwe H. U.
BagsuioBa o LleHTpax mpouCXOXIEHNUS 1 MHOTO0Opasus KyIbTYypHBIX pacTeHuid. Posib cenexiuun
B CO3J[aHWH COPTOB PACTCHHM M TTOPOT )KUBOTHBIX. COpT, MOPOIa, MITaMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacieAcTBeHHOW m3MmeHunmBoct H. U. BaBumiioBa, ero 3HadeHuwe isi CENEKIIMOHHOMU
paboTHI.

MeTompl ceneKIMoHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCCOBBIN M WHIUBUyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW celieKuu. VcnblTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp Mo

I'CHOTHUITY C IIOMOIIBIO OLICHKHU (beHOTI/IHa IIOTOMCTBA U OT60p I10 TEHOTHUITY C IMTOMOIIBIO aHaJInu3a
JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paloThl. PamuanuoHHBIA H
XUMHYECKUNA MyTareHe3 Kak MCTOYHHK MyTallMii y KYJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonb30BaHne TEeHOMHOTO PEIaKTUPOBaHUS U MeTOI0B pekoMOuHauTHIX JIHK mist monydenus
HCXOJIHOTO MaTepuasa Jjisi CeJICKIIHUH.

[Tonyuenune monumionaoB. BHyTrpuBugoBas rubpuausanus. biuskopoacTBeHHOE
CKpelllMBaHue, WK UHOpUIuHT. HepoacTBeHHOE CKpellMBaHue, WM ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbl. lcmonp3oBanue rerepo3uca B cenekuuu. OTnanéHHas THOpUAM3AIMSL.
[Ipeononenue Oecrmoaus MEXBUIOBBIX THUOpUIOB. JIOCTHIKEHUS CeNEeKIMH pPacTeHUud u
KUBOTHBIX. «3e1EHaAs peGoNIOYUSLY.

CoxpaHeHHe U HU3YUYCHUC T'CHCTUUYCCKUX PECYPCOB KYJIBTYPHBIX paCTeHI/Iﬁ Hn HUX JHUKHX
pO,Z[I/ILIeﬁ AJI1 CO3JaHUs HOBBIX COPTOB U FI/I6pI/I,Z[OB CEIIbCKOXO03MCTBEHHBIX KYJBTYDP. Hsyquue,
COXpAaHerue u ynpasjileHue ceHemu4yecCKumMu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX
HCUBOMHbBLX 6 YEJIAX VIYUULECHU CYiecmeyiouux u CO30aHUSI HOBbLIX nopod, JUHUY U Kpoccos, 6
mom wucjiie ¢ npumeHeHuem CO6pPpeMeEeRHbILX Memoooé HA)Y4YHbIX MCCJZQ()OSCIHUIZ, nepedoeblx uoei u
nepcneKmueHbslx MEeXHON02UU.



JdeMoHcTpanuu

IToptpetsr: H. U. Basuios, 1. B. Muuypun, I'. 1. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, . K. benses.

Tabmuier 1 cxeMbl: «L{eHTpBI TPOUCXOKACHHUS M MHOTOOOPA3Hsl KYJIBTYPHBIX PacCTCHUNY,
«3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEACTBEHHOW W3MEHUYHMBOCTH», «METOIbI CEJIEKIIUN,
«Otnanénnas rudbpuauzanusy, «MyrareHesy.

JladbopaTopHas pa6ora «/I3ydueHue cOpTOB KyJbTYPHBIX PACTEHUW M MOPOJ JOMAITHUX
KUBOTHBIX».

JlabopaTopHas padora «/3ydeHrue METOI0B CEIEKIIUHN PACTEHUI.
IIpakTnueckas padora «IIpuBrBKa pacTeHUID».

Ikekypeust «OCHOBHBIE METOJBI M JOCTHKEHUS CEJIEKIIMU PACTEHHH M JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIM Y4acTOK, B TEIUTHYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJI0IUSI U CHHTETHYECKAS OMOJIOTHA

OOBEKTHI, HCMOJB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPBHI,
MUKpPOOPTraHU3Mbl, HX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOTHS: XJieOomeyeHue,
MOJIy4e€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouosornyeckuii cunres. OObEeKThI
MHUKpOOHOIOrHYecKuX TexHojaorui. [lpon3BoacTBo 6enka, aMUHOKHCIOT U BUTAMUHOB.

C03I[aHI/Ie TEXHOJIOT Uit n HHCTPYMCHTOB neJeHarpaBJICHHOT'O U3MCHCHHUA n
KOHCTPYUPOBAHUA 'CHOMOB C LECJIbIO IMOJYYCHHUA OPraHM3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HC BCTpCUHAOIIHUECCA B ITPUPOJILC OMOCHHTETHYECKHE IIyTH.

Krnerounas umxeHepus. MeToabl KylbTypbl KJIETOK M TKaHEHl pacTeHUW U >KMBOTHBIX.
Kpuobanku. Comatuueckas rubpuauzanuss U coMaTHueckuid smOpuorenes. McmonpzoBanue
rarion/ioB B CEJIEKIMHM pacTeHui. [lonyuenue MOHOKIOHANbHLIX awmumen. Hcnonv3osanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OILIOIOTBOPEHHE.
PekoHcTpyKIus AULIEKIETOK U KJIOHUPOBAaHUE )KUBOTHBIX. MeTO/1 TpaHCIIIAaHTAIIMU 1P KIIETOK.
Texunonoeuu  0300posieHus,  KYIbMUBUPOBAHUS U  MUKDPOKIOHANIbHO20 — PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHAasl UHXKeHepus. VICKyCCTBEHHBIN CHHTE3 I€éHa U KOHCTPYUPOBAHUE
pexomOunanteix JIHK. Coszdanue mpanceennvix opeanuszmos. JIOCTHKEHUS U TEPCIEKTUBbI
XpOMOCOMHOM ¥ TEHHON WHXXEHEpUU. OKOJOTMUYECKWE M OTHUYECKHe MpoOieMbl TEeHHOMN
WH)KEHEPUU.

Menununckue 6uotexnonoruu. [locrrenomuas nudposas meauimua. [11P-auarnoctuka.
MeTaboOMHBIHM aHaIH3, TEHOIICHTPUYECKHI aHaIu3 MPOTEeoMa YeIoBeKa Il OIEHKU COCTOSHHS
€ro 3710poBbs. Vcronp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHepus
Ui pa3paboTKH (pyHTaMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUsI KOMIUIEKCHBIX
TKaHeW COYeTaHHEeM TEXHOJOTUH TPEXMEPHOro OMOTPUHTUHTA U cKaQQOIAMHTA IS PEIIeCHUS
3a7a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.



Co3naHue BEKTOPHBIX BakKLUMH C IENbI0 oOecreueHus KOMOMHUPOBAHHOM 3aIUTBI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MEXaHU3MOB (yHKimoHupoBanus PHK-
COJIepKAIUX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YeIOBEKa U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «Vcronb30BaHHME  MHKPOOPTaHM3MOB B IPOMBIIIJICHHOM
IIPOU3BOJACTBEY, «KileTouHas nHxeHepus», «I eHHas HHKEHEPUI».

JladopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTUIY.
IpakTnueckasi padora «IloxydeHrEe MOJIOYHOKUCITBIX TTPOTYKTOBY.

IKcKypeusi «BHOTEXHOIOTHS — BayKHEHIIAs TIPOM3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMUECKOE TPOU3BOICTBO )».

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHUS OOy4YaIOIIUMHUCS
MIPOrpaMM CpeiHero o0IIero 00pa3oBaHus: JMUYHOCTHbIE, METAIIPEIMETHBIE U TPEMETHBIE.

B cTpykType NMYHOCTHBIX pe3ylbTaTOB OCBOEHHUS MPOrpaMMBbI MO OMOJIOTUU BbIAEICHBI
CIIEIYIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYYaroIIMMHCS  POCCHICKOM  IpaskJaHCKOM
UJCHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEAETICHHIO,
Haiuyue momusayuu K OOY4YEHUIO OWOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKIeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH W UCTOPUYECKUX TPAAMLIMKA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOECHl  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, IMPHUCYIIUMH  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHHs, Haluuyue HPABOCO3HAHUSA  DKOJOTUYECKOW  KYIBTYpHI,
CnocoOHOCMU cMasumy 1€ U CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI MO OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHTATENbHON AEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUECKHUMHU U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHSATHIMHU B
oOmiecTBe MpaBWJIaMH W HOPMAaMU TOBEJCHHS U CIOCOOCTBYIOT MpoOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHsI, Pa3BUTUs BHYTPEHHEW IMO3ULMUHU JIMYHOCTH, NTATPUOTU3MA U
YBOKECHUSA K 3aKOHY U IPABOIOPSAAKY, YEJIOBEKY TpyJa M CTapLIEMy ITOKOJICHUIO, B3aMMHOIO
yBaXKEHUsA, OEpeKHOr0  OTHONIEHHS K  KyJbTYpHOMY  HAacleIul0 H  TPaTUIUsIM
MHOTOHALMOHAJIBHOrO Hapoaa Pocculickoit @enepanuu, Mpupoe U OKPYXKarollel cpese.

JIMYHOCTHBIE pe3ybTaThl OCBOEGHUS yueOHOTO mpenmera «bronorus» M0KHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHONW BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAlMH, TO3UTHBHBIX BHYTPEHHUX
yOeXJICHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHCKOro OOIIecTBa,



paClIupCHUC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIBHOCTU B MPOLCCCC pcain3alliid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIHTATEIbHOM JACATCIBHOCTH, B TOM YHMCJIC B YaCTH:

1) Ipa;KaAaHCKOI'o BOCIIMTAHUSA:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3WUIMU  OOYYArOmIerocsl Kak AaKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPaBOIIOPSIJIKA;

TFOTOBHOCTh K COBMECTHON TBOPUYECKOM JEATEIbHOCTHU MPU CO3/IaHUU Y4E€OHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U T03HABATENIbHBIX 3314, BBIIIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEACNATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YyMEHHE YYHTHIBaTh B  CBOUX JICUCTBUSX  HEOOXOJUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKIECHUSIMH, KYJIbTYPHBIMUA IIEHHOCTSIMUA W COIIHAJIb HBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJTHEHHUS YYEOHBIX,
MMO3HABATENBHBIX M HCCIEAOBATENBCKUX 3a7ad, YBAKHUTEIBHOTO OTHOIIEHHWS K MHEHHIO
OTIIOHEHTOB NMPH 00CYXIEHUU CIOPHBIX BOPOCOB OMOJOTHYECKOT0 COAEP KAHMUS;

TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOH 1E€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTH POCCUICKON IPaKTAHCKOW MICHTUYHOCTHU, MATPUOTH3MA, YBAXKCHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOMN, roproctu 3a cBOMl Kpail, CBOIO

POI[I/IHy, CBOM SI3BIK U KYyJIbTYpPY, IPOIIJIOE U HACTOAIIECC MHOTOHAIMOHAJIBHOT'O HApoaa POCCI/II/I;

HEHHOCTHOC OTHOIICHUEC K IIPUPOJHOMY HACIICAUIO U ITaMATHUKaM IIPUPOJAbl, JOCTHXKCHUAM
Poccun B HAYKE, UICKYCCTBE, CIIOPTC, TCXHOJIOIUAX, TPYAC,

CIIOCOOHOCTH OLCHUBATH BKJIa[]g pOCCHﬁCKHX y‘léHHX B CTAHOBJICHUC U PA3BUTHUC 6I/IOJ'IOFI/II/I,
MMOHUMAaHHA 3HAa4YeHUsd OHOJOTHUM B IO3HAHHM 3aKOHOB npupoabl, B JXHU3HH YCIOBCKa H

COBPCMCHHOTI'O O6IJ_[€CTBa;

ujelHas yoexAEHHOCTh, TOTOBHOCTD K CIY)XCHHIO U 3anmre OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS
OCO3HAHHE NYXOBHBIX IEHHOCTEN POCCUICKOTO HAapOa;
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OLCHMBATL CUTYyAallUI0 U IPUHHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTHPYSACH Ha
MOPAJIbHO-HPABCTBCHHLIC HOPMBI U LICHHOCTH,



OCO3HAHHE JIMYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO Oy1yILEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUM C TpaauLMAMU Hapoa0B Poccuu;

4) ICTETUIECCKOT0O BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUpY, BKJIHOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAaHUEC SMOIIMOHAJIBHOTI'O BO3I[CﬁCTBI/I$I JKHUBOH npupoanl 1 e OCHHOCTH,

TOTOBHOCTb K CaMOBBIPAXXCHHWIO B PAa3HBIX BHAAX HCKYCCTBA, CTPECMJICHUC IIPOSABJIATH
KadyeCcTBa TBOp‘{eCKOi/JI JIMYHOCTH,

5) ¢u3nyeckoro BocnHUTaHHS, (OPMHPOBAHUS  KYJbTYPbl 3/I0POBbSI M
IMOLUOHAIBHOIO 0/1ar0OnoIyYHsi:

MMOHMMAaHKWE U pean3alus 3J0pOBOr0 M Oe30macHOro odpas3a KU3HH (37I0POBOE MUTAHUE,
coOIoIcHNe TUTMEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEXHUM 3aHATUN M OTIbIXA,
perynsipHasi (uU3MYECKass aAKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO

OTHOIIIEHUS K COOCTBEHHOMY (DM3NYECKOMY U MICUXUIECKOMY 3I0POBBIO;

MMOHMMAaHHWE IICHHOCTH TPAaBWJI WHIWBHAYAIBHOTO W KOJUIGKTUBHOTO O€30I1acHOTO
TOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHNX 3I0POBBIO M )KH3HU JTOJICH;

OCO3HAHHME TOCJCICTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aJKOTOJI,
HapKOTHUKOB, KypeHUs);

6) Tpy10BOro BOCIIMTAHUS:
TOTOBHOCTH K TPY/Ly, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0JI00uE;

TOTOBHOCTH K aKTHUBHOM JACATCIIBHOCTH TEXHOJOTHUECKON 1 COL[I/IaJIBHOfI HaIIpaBJICHHOCTH,
CIIOCOOHOCTD WHHUIKUUPOBATH, INTAaHUPOBATH U CAMOCTOATEIILHO BBINIOJIHATE TAKYHO JCATCIbHOCTD,

HHTCPCC K Pa3JIMYHbBIM C(bepaM HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH, YMCHHUC COBCPIIATH
OCO3HAHHBIN BLI60p 6yz[ymeﬁ HpO(I)GCCI/II/I H pCaJiIn30BbIBATH COOCTBEHHBIE )KU3HEHHEIE IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHMIO HAa MPOTSKECHUU BCE
JKHU3HH,

7) 3K0JIOrH4ecKOro BOCIHTAHMS:

OKOJIOTHYCCKH I_ICJ'ICCOO6p8.3HOC OTHOIICHUEC K NPUPOJAC KaK UCTOYHUKY KU3HU HaA 3CMJ'I6,
OCHOBE €€ CYHICCTBOBAHUS

MOBBIICHUC YPOBHA 9KOJIOTUYECKOM KYJIBbTYPBbI: HpI/IO6pCTeHI/Ie OIbITa IIJIAHUPOBAHUA
MOCTYIIKOB U OICHKH HX BO3MOKHBIX MOCIEACTBHUI JJIs Oprxcanmeﬁ CpCabl;

OCO3HaHHE TJI00aIBLHOIO XapaKTepa 3KOJIOTHICCKUX HpO6HCM u HYTCf/'I HX PpCHICHUA;



COCOOHOCTh MCIOJIB30BaTh MPHOOpPETaeMble MPHU U3YYCHUH OMOJIOTHU 3HAHUS M YMEHUS
IpU peuIeHuH TpoOJieM, CBS3aHHBIX C PALMOHATBHBIM IPHPOJIOINOIB30BaHHEM (COOIIOIEHUE
NpaBUJI MOBEACHUS B NPUPOJE, HANPABJICHHBIX HA COXpAaHEHHWE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, 3KOCUCTEM, OHochepsbl);

AKTUBHOE HEINPUATHE ACWCTBUM, NPUHOCAIIMX BPEA OKPYXKAIOLIEH IPUPOLHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U ITPEAOTBPALATh UX;

HAJIMYUE PA3ZBUTOrO SKOJIOTMYECKOTO MBINUIEHUS, 3KOJOTMYECKON KYJIbTYpPbI, OMNbITA
JEATEIBHOCTH  DKOJIOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS MMHU B
MO3HABATEJNIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIbHOM NPAaKTUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOU AESATEIbHOCTH SKOJIOTHYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHUPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HaykKh ¥ OONIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHAJOre KYIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YATATEIBCKON KyJIbTYphl KaK CPEACTBA B3aUMOICUCTBUS
MEXKy JHOJbMHU U ITO3HAHMS MUDA;

MMOHMMaHHE CHenuUKH OWOJOTHM KaK HAayKH, OCO3HaHHS €€ posid B (OPMHUPOBAHUH
paIMOHATFHOTO HAYYHOT'O MBIIIICHUS, CO3JJAHUH IEJIOCTHOTO MPEICTABICHHUS 00 OKpYXaIoIeM
MHUpE KaKk O €OUHCTBE MPHPOJBI, 4YeJIOBeKa M OOmecTBa, B TO3HAHUM IPHPOTHBIX
3aKOHOMEPHOCTEH U pEeIICHUH MTPOOIEM COXpaHEHHS TPHPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOM IMMBWIM3AIMU: 00ECTICUCHUS
HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIICKTUBHBIX OMOTEXHOJIOTHMA, CIIOCOOHBIX
pemaTh pecypcHbIe MPOOJIEMbl PAa3BUTHS YEJIOBEUYECTBA, MOMCKA IMyTeH BhIXOJA M3 TJI00ATBHBIX
IKOJIOTUYECKHX MPOOJIEM U 00ECIICUCHHS TTepeXxo/ia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
HCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (JOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OMOJIOTMYECKMX 3HAHHMM B LENSIX MOBBIIIEHHUS OOIIei
KYJIbTYPbI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTHM, KaK COCTaBHOW dYacTh (DYHKIIMOHATHHOM
IrPaMOTHOCTH 00y4aromuxcs, GopMUPYEMOil Py U3y4yeHUH OUOJIOTHH;

NNOHUMAHHUC CYHNIHOCTH MCTOHNOB IIO3HAHHA, HCIOJIB3YyEMbIX B C€CTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh I[OJIy4aceMbIC 3HaHUS [JII aHajliu3a | 0OBSICHEHHS SBJICHUH
OKpyXXaromero Mupa v HIpouCXoddIux B HEM HSMCHeHHﬁ, YMEHHUE [CJIaTh 000CHOBaHHEIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOINUXCA JaHHBIX C HCJIBIH IMOJIYYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSTEIIbHO HCIIOJIb30BaTh OHOJIOTHYCCKHE 3HAHHS AJI1 peIICHUA
HpO6J'IeM B PCAJIbHBIX ’KU3HCHHBIX CUTYaAlUAX;

OCO3HaHUEC INCHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYIICCTBJIAATH NMPOCKTHYIO U
MCCIICIOBATEIILCKYIO ACATCIBHOCTh HHINBUAYAIILHO U B TPYIIIIC,



TOTOBHOCTh M CIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO U €caMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHMH 1O OWOJIOTMM B COOTBETCTBUM C >KH3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysibTaThl OCBOCHMsI ydyeOHOro mpeamera «buoOrush BKIHOYAOT:
3HaYUMBble JUISI  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOy4AIOMIMXCA  MEXAUCHUIIIIMHAPHBIE
(MexTnpeMeTHbIE) OOLIeHAYYHbIE TOHITHS, OTPAKAIOIIHE LETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienn(rKy METO0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs,
SIBIIGHUE, MPOLIECC, CUCTEMa, Hay4HbIH (DaKT, MPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHUsl, UCCleoOBaHUe, HAONIO/IEHHUEe, U3MEpPEHHEe, SKCIEPUMEHT U JpYyrue); yYHHUBEpCAJIbHbIE
yueOHble JIeHCTBUS (MO3HABaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIIEUNBAIOIINE
dhopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMITETCHIIMH OOYJarOIINXCS;
CIIOCOOHOCTD 00yJaroImXxcs HCIIOJIL30BaTh OCBOEHHBIE MEXTUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUSA W YHUBEpCaJbHble Y4eOHble JEHCTBUS B IO3HABATEIbHOU U
COIIMAIBHON MPAKTHKE.

B pesynmprate wu3ydeHuss OWONOTMM Ha YPOBHE CpEeAHETO OO0Iero ooOpa3oBaHUS Y
oOyuarorerocst Oyayt copMUpOBaHBI MMO3HABATEIbHBIC YHHUBEpPCAJIbHbIC Y4eOHBIE NEHUCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIBGHBIC YUeOHBIC JICHCTBHS, pETYISTHBHBIC YHUBEPCAIbHBIC
y4eOHbIE ISHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMmeTHble pe3ylbTaThl OCBOCHHUS MPOTrpaMMbl cpeaHero oOmiero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBJj1ajieHHe YHHBEPCAJbHBIMHU YUeOHBIMHU NMO3HABATEJIbHBIMU 1€/ CTBUSIMH
1) 6a3oBbIe JJOrHYeCKHUe JTeHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHUpPOBaTh M aKTyalM3UpOBaTh MpOOJIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCI0JIb30BATh IIPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIM3a, CHHTE3A,
CpaBHEHHUs, KiacCU(pUKAUU, OOOOIICHHs), PACKPBIBATh CMBICI OHOJOTHYECKUX MOHSITUN
(BBLIENATH UX XapaKTepHBIEC MIPU3HAKU, YCTAHABINBATH CBS3U C APYTUMU HMOHATUSIMU);

OoNpCACiIATL HCJIN ACATCIBHOCTH, 3a/iaBasd IMapaMCTpbl W KPUTCPHUU HUX HOOCTHUIKCHUA,
COOTHOCHTDL PE3YIIbTAThI ACATCIBHOCTH C IIOCTABJICHHBIMHU LCIISIMUA

UCIOJb30BaTh OMOJIOTUYECKHE MOHATHS Uil OObsSCHEHHUs (AKTOB M SBJICHHHA >KUBOMN
HIPUPOJIBL;

CTPOUTDH JIOTHUYCCKHUC PACCYKICHUA (I/IHILYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMCPHOCTHU U MPOTHUBOPCUUA B paCCMATPUBACMBIX SBJICHUAX, (I)OpMyJIHpOBaTB BBIBOJbI U
3aKJIIIOYCHMUA



MIPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJICTBA JUISl MPEJICTABIICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHHWI B U3y4aeMBIX OMOJOTUYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUM Pa3HOTO POa,
BBISIBIICHHBIX B PA3TUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PEeUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIIUXCSA MaTepPUaTbHBIX
1 HEMaTepualbHbIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCILHOCTb, OLCHMBATHL COOTBCTCTBHUC PC3YJILTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIBHOCTH,

KOOPJIMHUPOBATh U BBIIOJHATH pabOTy B YCIOBUSX pEAIbHOIO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHUHN )KU3HECHHBIX MTPOOIIeM.

2) 6a30BbIe HCCIE0BATEILCKHE IEHCTBHS:

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKOW M MTPOSKTHOM JIEATCIIbHOCTH, HAaBBIKAMH
paspenieHns mpooseM, CoCOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEIEHOMY MOHMCKY METOJIOB
PEIICHHS TPAKTUIECKHUX 3374, IPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BAaTh PAa3JIMYHbIE BHJBI JICATEIHPHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPa30BAHUI0 M IMPUMEHEHUIO B YUEOHBIX CHTYAIHMsIX, B TOM YHCJE TPU

CO3JJaHNuHN yLIe6HBIX " CONUAJIBHBIX IIPOCEKTOB;

(hopMHpOBaTh HAyYHBIM THUI MBIILICHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3aJa4l B OOpPa30BATEIHHOU IEATEIBHOCTH W
KU3HCHHBIX CHTYallUsX;

BBIABJIATE INPUYUHHO-CIICACTBCHHBLIC CBA3M W aAKTyaJIM3UWpPOBAaTh 3aJdady, BbIABHUIATb
TUIoTe3y eé PEIICHM, HAXOAUTh apIr'yYMCEHTHI JJIs1 JOKa3aTCJIbCTBa CBOUX YTBep)KHeHHﬁ, 3aJaBaTb

napaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATD IMOJTYYCHHBIC B XOJAC PCIICHUA 3aJa4U PE3YJIbTAThl, KDUTUYCCKU OLICHUBATDH
HUX JOCTOBEPHOCTD, IIPOTHO3UPOBATH USMCHCHHUC B HOBBIX YCJIOBUAX,

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHUBATDb HpI/IO6peTéHHBII>’I OIIBIT,

OCYIIECTBIISAITh LIEJICHANPABICHHBIA TOMCK MEPeHOCa CPEICTB M CIIOCOOOB JEHCTBHS B
po(hecCHOHANBHYIO CPeay;

YMCThb INEPCHOCUTDH 3HaHUA B IMO3HABATCJIbHYIO u MMPAKTUYCCKYHO o0iactu
KHU3HCACATCIIBHOCTH,

YMCETb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX ITPEAMCTHBIX O6J'I8.CT€‘I>1;

BbIIBUT'aTb HOBBLIC HJCHU, TIpCAjlaraTb OPUIMHAJIBHBIC TOAXOAbl W PCHICHUSA, CTABHUTb
HpO6JICMLI " 3aJla4i, JOMMYCKAOIMNEC AJIbTCPHATUBHBIC PCIICHUS.

3) pa6ora c undopmanueii:



OPUEHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX HH(MOpMAMU (TEKCTE y4eOHOTro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBAPSIX U CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (popm
MPEJCTaBICHUS, KpUTUYECKH OLICHUBATH €€ JJOCTOBEPHOCTh M HEPOTUBOPEYHBOCTb;

dbopMymupoBaTh 3ampoOChl W MPUMEHSTH PA3IMYHBIE METOJbI NPU TOHCKE W OTOOpE
Onosnorndeckoil HHGOpMaIU, HEOOXOIUMOM JIJIsl BRITIOJIHEHUST yICOHBIX 3314,

HpI/IO6peTaTI) OITIBIT HCIIOJIB30BaHUA I/IH(I)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJIOI‘I/II\/JI,
COBCPHICHCTBOBATH KYJIbTYPY AKTHUBHOI'O UCIIOJIB30BAHUA PA3JINYHBIX TIOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAIbHYIO (OpPMY MNPEACTaBICHUS OHOJOTUYECKOM
nHpopmanuu (cxemsl, rpaduku, Juarpammbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

HCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAauyecTBE CpEICTBAa MpU paboTe ¢ OMOJIOrMYecKoi
nHbOpMaNell: TPUMEHSITh XUMUYECKHe, (PU3UUYECKHe M MaTeMaTHYECKHEe 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKJIATYpPY, HCIIOJIh30BaTh M TIPEOOpa30oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPENICTBA HATIISTHOCTH;

BIIaZIETh HaBBIKAMU pACMO3HABaHMS U 3aluThl HH(OpManuu, WHPOPMAIMOHHON
0€30MaCHOCTH JTUYHOCTH.

OBJ]a}IeHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU )]eﬁCTBHﬂMH:
1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIUA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJlore
WIM TUCKYCCHUHU TIO CYIIECTBY 00CYykJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJECHHUS OTHOCUTEIIbHO BBINIOJHEHUS IMpeajaraeMoil 3ajaud, YYUTHIBATh HMHTEpPEChl U
COTJIACOBAHHOCTD MO3ULUI APYIrUX YUACTHUKOB JUAJIOTA UM TUCKYCCUH);

paciio3HaBaTb HeBep6aJ'IBHBIe Cpe€acTBa 06H_ICHI/IH, IIOHHUMAaTh 3HAYCHHC COLHAJIbHBIX
3HAKOB, IPCANIOCBIJIOK BOSHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHﬁ, YMEThb CMAT4aThb KOH(l)J'II/IKTBI n
BE€CTHU IEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU CHOCOOaMU OOIICHHUS W B3aUMOJEUCTBUSA, MOHUMATh HaMEpPEHUS
JPYTUX JIIOJIeH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynupOBaTh CBOU BO3PAKEHUS;

paSBépHy’TO " JIOTUYHO MH3JIaraTb CBOI TOYKY 3pCHHUA C HCIOJIb30BAHHEM A3BIKOBBIX
CpCAacCTB.

2) cOBMECTHAsl AeATEIbHOCTh:
MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHJAHONW U MHIUBUIAYAIbHOU pabOTHI TpU
pelieHnd OMOJIOTHYEeCKON TPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIOBBIX

(dbopM B3aUMOJEHUCTBUS NPH peIIeHUH YueOHOH 3a/1auu;

BLI6I/IpaTB TEMATUKYy U MCETOAbl COBMCECTHBIX JEeUCTBUU C y‘IéTOM 06IJ_II/IX HHTCPCCOB U
BO3MOJKHOCTEH Ka)KJI0TO YieHa KOJIJICKTHUBA,



IIPUHUMATh LEJIA COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAVMHHUPOBATH
JNEUCTBHUS 110 €€ JOCTHKEHHUIO: COCTABIIATH IIJIaH JIEHCTBUM, pACIIPENEIIATh POJIUA ¢ Y4ETOM MHEHUI
YYaCTHHUKOB, OOCY)KJaTh pe3yabTaThl COBMECTHOM PabOTHI;

OLCHUBATb KA4YCCTBO CBOCI'0 BKJIAJa U KAXKIAOTIO y4aCTHUKA KOMAaHIbI B 06L[II/Iﬁ pe3yiabTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh WJIEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATL IMO3UTUBHOC CTPATCITHMYCCKOC TIOBCACHHWC B PAa3JIMUYHBIX CUTyalUAX,
IPOSABJIATE TBOPYCCTBO U B006pa)KeHI/I€, OLITh WHUITUATUBHBIM.

OBJ1aleHNe YHHBEPCATbLHBIMH PEryJIATHBHBIMH 1eCTBUAMU:
1) camoopranu3anms:

HCIIOJIL30BaTh OHMOJIOTHMUECKHE 3HAHMS U1 BBIABJICHUS HpO6J’I€M U HUX PpCHICHUSA B
JKNU3HCHHBIX U y‘Ie6HI)IX CUTYyalluAX;

BBHIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHH 11E€JICBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX U TOCTYNKAaX MO OTHOIICHUIO K JKUBOW MPUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO

OKPYKAFOIINX;
CaMOCTOSITEIIEHO OCYIIECTBIISATh TIO3HABATEILHYIO JESITEIBHOCTD, BBISBIATH TPOOIIEMBI,
CTaBUTh M (HOpPMYyIUpPOBaTH COOCTBEHHBIC 3aJadyll B O00pa30BaTEIBHON JCATEIBHOCTH |

KU3HCHHBIX CUTYallUsiIX;

CaMOCTOSITENIBHO COCTABJISITh TUIAH PELIeHUs! MpoOiIeMbl ¢ YIETOM MMEIOIIUXCSI PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
paciupsATh paMKH yueOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX TPEIMOYTEHUI;

JieNiaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
OIICHUBATh MPHOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIIMPOKON SPYTUIINHN B Pa3HBIX 00IaCTAX
3HAHM, TTOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB.

2) CaMOKOHTPOJIb:

AaBaTb OILICHKY HOBBIM CUTyallUsIM, BHOCUTH KOPPCKTUBBI B ACATCIIBHOCTL, OLICHUBATH
COOTBETCTBUC PEIYIILTATOB LCJIAM;

BJaJIETh HABBIKAMM IIO3HABATEIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX JencTBUi
1 MBICIIMTCIIBHBIX TTPOLIECCOB, UX PC3YJIILTATOB U OCHOBaHI/II‘/’I, HCII0JIB30BaTh HpI/IéMBI pC(I)J'ICKCI/II/I

UL OICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUSA;

YMCETh OIICHUBATHL PUCKU U CBOCBPCMCHHO IIPUHUMATL PCHICHUA TTO0 UX CHUKCHUILO,



IIPUHUMATh MOTUBBI U ApI'YMEHTHI JPYTUX IIPYU aHAJIU3E PE3YJIbTaTOB ACSITEIbHOCTH;
3) npuHATHE ce0sl U IPYTrux:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U IOCTOUHCTBA,

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYrUX IIPU aHAIU3E PE3YyJIbTaTOB ACSITEIBHOCTH;
IIPU3HABATH CBOE IIPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIMU JIPYrOro YeI0BeKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS COJEpkKaHWs ydeOHOro mpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha obecredeHue mpouIbHOTO 00yIeHHUST 00yJatOIIUXCS
6uonoru. OHU BKJIIOYAIOT: crieuuyeckue g OMOJIOTHH HayuHbIe 3HAHUSI, YMEHUS U CIIOCOOBI
JEWCTBUI MO0 OCBOCHHUIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BHIBI JESTEIHHOCTH IO
MOJTydCHUIO HOBBIX 3HAHMHM W WX NMPUMEHEHHWIO B PA3IMYHBIX YYEOHBIX, a TaKKE B PEATbHBIX
KU3HEHHBIX CUTyalusX. [IpeiMeTHbIe pe3yabTaThl MPEICTABICHBI IO TOAaM H3yYCHUSI.

[IpenmeTHbie pe3ynbTaThl OCBOeHHS yueOHoro npeamera «buonorus» B 10 kracce 10mxHbI
OTpaxarb:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUH 3aKOHOB NMPUPOIbI U PELICHUH
po0sieM paroHaIbHOTO IPUPOIONOIB30BaHUS, O BKIIAJAE POCCUNUCKUX U 3apyOeKHBIX YIEHBIX B
pa3BUTHE OHOJIOTUH;

BIIQJICHUE CUCTEMOM OHOJOTMYECKHX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolline
OMOJIOTMYECKHE TEPMHMHBI M TOHSTHUS (KU3Hb, KIETKa, OpPraHu3M, MeTaboiu3M, rOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kieroyHas Tteopust T. IlIBanna, M. Illnetinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacnenacTBeHHOcTH T. Moprana), yuenust (H. M. BaBunoBa — o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTEHHIl), 3aKOHBI (€IMHO00pa3us MOTOMKOB
MIEPBOr0 MOKOJICHHUS, PACILEIICHUS, YACTOTHI TAMET, HE3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAIOB B HaciencTBeHHOW wu3MmeHuunBoct H. . BaBuiioBa), mpHHIMITBI
(KOMITJIEMEHTAPHOCTH);

BJIAICHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHHSA, UCIIOJIb3YCMbIX B OMOJIOTMYECKHUX
HUCCICIOBAaHUAX KUBBIX 00BEKTOB (OHI/IcaHI/Ie, HU3MEpPCHUC, Ha6J'II-O,I[eHI/Ie, BKCHepI/IMeHT);

YMEHHUE BBIJCIATh CYLIECTBEHHbIE MPHU3HAKH: BUPYCOB, KJIETOK MPOKApUOT U 3YKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4Hcje OakTepuid, rpubOB, pacTeHUil,
KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPI'aHOB U CHCTEM OPraHOB PacTEHHi, KUBOTHBIX, YEJIOBEKA,
MIPOILIECCOB KU3HEAEATEIILHOCTH, TPOTEKAIOIIUX B OPraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX MTPOLIECCOB: 0OMEHa BelIecTB (MeTab0Iu3M), IPEBpAILEHHs SHEPTHU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPO(GHOrO TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
raMmeToreHesa, sMOpuoreHesa, HOCTIMOPUOHAIIBHOTO PA3BUTHSA, pa3MHOKEHUS,



UHIUBUAYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€He3a), B3aUMOJEICTBUS I'€HOB, T'€TEpO3uca,
HCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAHABJIMBATH B3aWMOCBSI3M MEXKIY OpPraHOMJIAMH KIETKH M MX (YHKUIUSMHU,
CTPOCHHEM KJIETOK PAa3HBIX TKAaHEH U UX PYHKIUSIMHU, MEXKAY OpPraHaMi M CUCTEMAaMU OPT'aHOB Yy
pacTeHuil, >KMBOTHBIX W 4YeJOBeKa M MUX (YHKIMSIMH, MEXIYy CHCTEMaMH OPraHOB M HX
GyHKIMSAME, MEXAY dTanaMyd OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO LHWKIA WU YKU3HEHHBIX
[UKJIOB OPraHU3MOB, JTalnaMu 3MOPHUOHATIBHOTO pAa3BUTHS, TEHOTHUIOM | (PeHOTHUIIOM,
¢deHoTunom u pakropamu cpenbl OOUTaAHHUS;

YMCHHC BBIABIIATL OTIMYUTCIIBHBIC IMPU3HAKK KHBBIX CUCTEM, B TOM 4YUCIIC paCTeHI/II\/JI,
JKHUBOTHBIX U YCJIOBCKA,

YMCHHUEC HCII0JIB30BaTh COOTBECTCTBYIOIINUEC API'YMCHTEI, 6I/IOJ'IOFI/I‘-ICCKYIO TCPMHUHOJIOTHIO U
CHUMBOJIMKY IJI A0KAa3aTCJIbCTBA POACTBA OPIraHU3MOB pPa3HbIX CUCTCMATUUYCCKUX I'PYIIIL;

YMCHHUC PCIIaThb OHOJIOTHYECKHUE 3ala4yu, BBISABIATE IPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY
HCCICAYEMBIMU OMOJOrMYECKUMU nmponeccaMm M ABJICHHUAMU, OCJIIATb BBIBOJABI M ITPOTrHO3BLI HaA
OCHOBAHMU IOJTYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBIMOJHATH JIa0OpaTOpHbIE U IMPaKTUYECKHE padOThl, COONIOIATh MpaBHIa MPH
paboTe ¢ yueOHBIM U J1a00PATOPHBIM 000PYIOBaHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX JKCHEPUMEHTAIbHBIMU CpPEICTBaMH,
dbopMynupys 1eNb UCCIeI0BaHus, aHATM3UPOBATh MOJyYEHHBIE PE3YAbTAThl U AeTaTh BHIBOIBL;

YMEHHE y4acTBOBAaTh B Y4YEOHO-HCCIIEOBATEIBCKONW paboTe MO OMOJIOTHH, DKOJIOTHU H
MEIUIIMHE, TPOBOJMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOJMYHO MPEICTABIATH
MOJTyYCHHBIC PE3yNIbTAThl HA YICHUYECKUX KOH(DEPEHIIUX;

YMCHHE OLICHUBATH OTUYCCKUEC aCIICKThI COBPEMCHHBIX I/ICCJ'IC,I[OBaHI/Iﬁ B 00J1aCTH OMOJIOTHU
n MCAUIIHUHBI (KHOHHpOBaHI/Ie, HCKYCCTBCHHOC OIINIOJOTBOPECHUEC, HAIIPABICHHOC H3MCHCHHE
résoMa 1 CO3JaHuE€ TPAHCTCHHBIX OpFaHI/ISMOB);

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BBIOOp OyayIeit npodeccuoHanbHON AesITENbHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIbCKOTO XO3SHCTBA, MUILIEBOI
MIPOMBIIIJIEHHOCTH, YTIyOIsITh MO3HABATEIbHBIA HHTEPEC, HAIIPABICHHBINM HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNE OMOIOTMYeCKOro 00pa3oBaHus B OpraHu3almsIxX
cpenHero npohecCHOHaIbHOTO U BhICIIEro 00pa3oBaHusl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DIeKTPOHHDIE
Ne HanmenoBanue
n/ a3leqOB U TeM | B K Mbpa (uudposbie)
n E OrpaMMBbI e OH;pom,HM P g THHECKH o0pa3oBaTe/IbHBI
aA00ThbI A00ThI
porp 0 © pabo ¢ pavo e pecypchl

buoiornga xak
HayKka




JKuBrie cucTeMbl
U UX U3y4YCHHE

buosoruga kinetku

0.5

XuMuyeckas
Opra"u3anus
KJIETKHA

10

Crpoenue u
(GYHKIIUHU KIICTKA

OOMeH BEIIECTB
Y TIPEBPAIICHHE
3HepFI/II/I B KJICTKC

HacnencrBennas
nHpopmanus u
peanmzanus €€ B
KIIETKE

0.5

JKu3ueHHbIH
UK KJIETKU

Crpoenue u

byHKIIIN
OpraHu3MOB

17

1.5

10

PasmuoxeHue u
pazBuTHE
OpraHU3MOB

1.5

11

I'emernka —
HayKa o
HACJIEICTBEHHOCT
H U
H3MEHYHBOCTH
OpraHu3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCT
u

10

13

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

14

'eneTuka
qeJI0BEKa

0.5

15

Cenekuus
OpraHu3MOB

16

Buorexnonorus u
CUHTETUYECKAS
OHOJIOrHsA

17

PesepBHOE Bpems

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

13




IHOYPOYHOE IINTAHUPOBAHHUE

[Tpunoxenue 1

10 KJIACC
N Kosu4vecTBO 4acoB /3
n/| Tema ypoxa KonTpo pakTu Hara JlomostHuTENBHAS
- Bcero | JbHBIE JyecKue H3y4YeHUs uHopmanus
padoThI padoThI
B Beenenne , OK | bubmmotexa [IOK
1 HOJIOTHS KaK KOMIUIEKCHAS HayKa U KaK 4acThb 1 https://m.edsoo.ru/7f41
COBPEMEHHOTO OO0ITeCTBa 6720
§1,2,3 bubnuorexa [JOK
2 JKuBbIe CHCTEMBI U MX CBOMCTBA 1 https://m.edsoo.ru/7f41
6720
83 bubmmorexa [JOK
3 YpoBHEBas OpraHU3aIus )KUBBIX CHCTEM 1 https://m.edsoo.ru/7f4167
20
Hcropust OTKPBITUS U M3YUCHHS KIETKH 54 bubmorexa [IOK
4 p p yi ' 1 https://m.edsoo.ru/7f4167
Knerounas teopus 20
85 bubnroreka [JOK
https://m.edsoo.ru/7f4167
MeTo/16I MOJIEKY/ISIPHON M KJIETOYHON OHOJIOTHH. 20
IIpakTnyeckas paborta «3ydyeHue MeTo10B https://topuch.com/sborni
5 KJIETOYHOU Omosioruu (xpomartorpadus, 1 0.5 k-zadanij-na-
anektpodopes, nuddepeHnnaibHoe funkcionalenuyu-
uentpudyruposanue, [11[P)» gramotnoste-po-biologii-
sos/index.html
86 bu6mmoreka [JOK
6 XUMUYECKUN COCTaB KIETKH 1 https://m.edsoo.ru/7f4167

20
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https://m.edsoo.ru/7f416720
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MI/IHepaJIBHBIC BC€HICCTBA KIICTKH, UX

86

bubmuoreka [JOK

7 https://m.edsoo0.ru/7f4167
Ouosornyeckas pojb 20
Oprannueckue BEnecTBa KIETKH — OCJIKH. 87 bubnuorexa [JOK
8 JlaboparopHas pabota «OOHapy)eHHE OCIKOB ¢ 0.5 https://m.edsoo.ru/7f4167
MTOMOIIBI0 KAYECTBECHHBIX PEAKITI» 20
88 bubmrorexa [JOK
9 CaoiicTBa, Knaccudukaims 1 QyHKIMHA OCIKOB https://m.edsoo.ru/7f41
6720
89 bubmuoreka [JOK
10 OpraHuyecKre BelecTBa KIETKH — YIIIEBOIbI https://m.edsoo.ru/7f41
6720
810 bubmuoreka [JOK
https://m.edsoo.ru/7f41
6720
https://topuch.com/sbor
11 Opranndeckue BEIecTBa KIETKA — JIUTTHIBI . >
nik-zadanij-na-
funkcionalenuyu-
gramotnoste-po-
biologii-sos/index.html
Hyxneunossie kucnotsl. JJHK u PHK.
HgggpaTOpHaﬂ pabota <<I/f([:CJ'IeL[OBaHI/Ie st bubmorexa [IOK
12 0.5 https://m.edsoo.ru/7f41
HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX M3 KJIETOK 6720
Pa3IMYHBIX OPTaHU3MOBY —
13 | Crpoemie n ymawan ATO. Apyrue o Pipsdim edsoo /7641
nykieosunrpudocdarer (HTD) 6720
14 Cexsenunposanue JJHK. MeTtopl reHOMUKH, OK ﬁgg;?;:;i%ii.orﬁﬂ 11
TPAHCKPUIITOMUKHU, TPOTEOMHUKH 6720
OK bu6mmoreka [JOK
15 MeTomb!l CTpYKTYypHOU OHOJIOTUN https://m.edsoo.ru/7f41
6720
812 bubmuoreka [JOK
16 Tumnes! kietok. [IpokapuoTnyeckas KieTka https://m.edsoo.ru/7f41

6720
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CrpoeHue 3yKapuoTHYECKON KIIETKH.

812

bubmuoreka [JOK

17 [IpakTuyeckas padbora «/3yueHne CBOWCTB 0.5 https://m.edsoo.ru/7f41
KJIETOYHON MEeMOpaHbD» 6720
813 bubmuoreka [JOK
18 [ToBepXHOCTHBIN ammapar KJICTKH https://m.edsoo.ru/7f41
6720
OnHOMEMOpaHHBIC OPTaHOU B KIICTKH. 813 bubnuorexa [JOK
19 [TpakTuyeckas pabora «/3yueHue ABHKEHUS 0.5 https://m.edsoo.ru/7f41
IUTOTIA3MBI B PACTUTEIILHBIX KICTKAX) 6720
iToxom i naeres, Taboparopua pador . BuSmoreka LIOK
20 APHH, AR PATOPHA p 0.5 https://m.edsoo.ru/7f41
«HccnenoBanue mia3Moim3a U IeTia3MoITi3a B 6720
PaCTUTEITLHBIX KIIETKAX) —
8§15 bubmuoreka [JOK
21 | HememOpaHHbIC OPraHOUIBI KIETKH https://m.edsoo.ru/7f41
6720
816 bubnurorexa [JOK
22 Crpoenrie 1 QyHKIMH sapa https://m.edsoo.ru/7f41
6720
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK OK bubnuoreka [IOK
23 sykapuoT. JlabopaTopHas padota «3y4yeHune 0.5 https://m.edsoo.ru/7f41
CTPOCHHMS KJIETOK Pa3JIMUYHBIX OPraHU3MOBY 6720
817 bubmmorexa [JOK
https://m.edsoo.ru/7f41
ACCUMWIISIIIAS ¥ IUCCUMUJISIIIASI — JIBE CTOPOHBI 6720
MeTabosu3ma. Tumbl 0OMEHa BEIIECTB. e
https://topuch.com/sbor
24 JlaboparopHas padoTa «3yuenue ; -
o nik-zadanij-na-
KaTaJIMTUYECKON aKTUBHOCTU (epMEHTOB (Ha .
funkcionalenuyu-
MpUMEepe aMHJIa3bl UM KaTaiasbl)»
gramotnoste-po-
biologii-sos/index.html
818 bubnmuoreka [JOK
depMeHTAaTUBHBIN XapakTep peakluil KIETOYHOTO https://m.edsoo.ru/7f41
o5 Mmetabonusma. Jlabopatopnas pabdora «3yuenue 05 6720

(bepMeHTaTI/IBHOFO pacCIuICHUA MEPOKCUIA
BOJOPOAa B PACTUTCIIbHBIX U ) KUBOTHBIX KIICTKAX»

https://topuch.com/shor
nik-zadanij-na-
funkcionalenuyu-
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gramotnoste-po-
biologii-sos/index.html

OK bubnmoreka [JOK
26 | benku-akTHBATOPBI U OCIKU-UHIHOUTOPBI https://m.edsoo.ru/7f41
6720
OK bubnuorexa [JOK
27 | ABTOTpO(dHBII TUIT 0OMEHA BEIECTB https://m.edsoo.ru/7f41
6720
819 bubmuoreka [JOK
28 | ®dorocuHTE3 https://m.edsoo.ru/7f41
6720
29 XemocuHntes. Jlaboparopnas pabota «CpaBHEHHE 05 §20 ﬁtljtlgjsj:?/(r)r:zszo%(.)rﬁﬂ 11
poIeccoB GOTOCHHTE3A U XEMOCHHTE3a» 6720
AnaspoOHbIe opraHu3Mbl. Busbl OposkeHwus. OK bubmuorexa [JOK
30 JIabopatopHas paboTta «CpaBHEHHE IPOIIECCOB https://m.edsoo.ru/7f41
OpOXKEHUS U JBIXaHUSD» 6720
AspoOHBIE OpraHU3MBl. JTaIlbl JHEPTETHIECKOTO OK bubmorexa IOK
31 ’ https://m.edsoo.ru/7f41
oOMeHa
6720
DHeprus MeMOpPaHHOTO TPAIUEHTa TIPOTOHOB OK bubmorexa HOK
32 . ' https://m.edsoo.ru/7f41
Cunre3 AT®: padota npotonHor ATd-cruHTa3bI 6720
822 bubnroreka [JOK
33 Peakiiuu MaTpU4YHOIO CHHTE3a https://m.edsoo.ru/7f41
6720
823 bubnroreka [JOK
34 Tpauckpurius — MaTpuunbiii cuare3 PHK https://m.edsoo.ru/7f41
6720
823 bubnmuoreka [JOK
35 Tpancnsus u e€ FTarnbl https://m.edsoo.ru/7f41
6720
KoaupoBanue aMmuHOKHCIOT. Poib pubocom B 823 bubmorexa HOK
36 ' https://m.edsoo.ru/7f41

ounocuHTese OeJKa

6720
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OK bubmuoreka [JOK
37 Opranuzanus reHoMa y IPOKapUOT U IYKAPUOT https://m.edsoo.ru/7f41
6720
MonekymsipHbIe MEXaHU3MbI 3KCIIPECCHU T'e §24 bubmorexa LHOK
38 Y1Ap p HoB Y https://m.edsoo.ru/7f41
9YKapHOT 6720
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU U OK bubnuorexa [JOK
39 | oOnwurarHble nmapasuThl. [IpakTHyeckas pabora 0.5 https://m.edsoo.ru/7f41
«Co3manue MOJeNId BUPYCa 6720
BupycHbie 3a00/1eBaHUS YeTOBEKA, JKUBOTHBIX OK bubmmorexa [TOK
40 ACTeH ’ ’ https://m.edsoo.ru/7f41
p 6720
OK bubmuorexa [JOK
41 HanoTexHoJ10ruu B OMOI0OTUHA U MEIUIIMHE https://m.edsoo.ru/7f41
6720
825 bubnuoreka [JOK
42 YKW3HEHHBIN UK KIIETKU https://m.edsoo.ru/7f41
6720
826 bubmmorexa [JOK
43 Marpuunsriii cuares JTHK https://m.edsoo.ru/7f41
6720
827 bubnroreka [JOK
44 Xpomocowmsl. JTabopartopHas padora «M3yuenue 05 https://m.edso0.ru/7f41
XpOMOCOM Ha FOTOBBIX MUKpPOIIpErapaTaxy» 6720
828 bubnroreka [JOK
45 Jlenenue KIETKH — MHTO3 https://m.edsoo.ru/7f41
6720
T .K .
e K momora o
46 PatopHai p 0.5 https://m.edsoo.ru/7f41
KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX 6720
MUKpOITpenaparax)» R
OK bu6mmoreka [JOK
47 Perynsimus >ku3HEHHOTO ITUKJIa KJIETOK https://m.edsoo.ru/7f41

6720
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829

bubmuoreka [JOK

48 OpranusMm Kak eHOE IeJI0e https://m.edsoo.ru/7f41
6720
Txanu pactenuit. JlaboparopHas padota 830 bubmmorera [IOK
49 " " 0.5 https://m.edsoo.ru/7f41
«M3ydenue TkaHel pacTeHUI» 6720
TxaHu KUBOTHBIX U YenoBeka. JlaboparopHas OK bubmmorexa LOK
50 . 0.5 https://m.edsoo.ru/7f41
pabota «/3yueHue TkaHeH KUBOTHBIX)» 6720
Opransl. Cuctemsl opraHoB. JlabopatopHas OK bubnuorexa [JOK
51 | pabora «/3yueHre OpraHoB IIBETKOBOTO 0.5 https://m.edsoo.ru/7f41
pacTeHus» 6720
831 bubmmorexa IIOK
52 Omnopa Tera OpraHu3MoOB https://m.edsoo.ru/7f41
6720
832 bubmmorexa LJOK
https://m.edsoo.ru/7f41
6720
https://topuch.com/sbor
53 JIBM>KEHHE OPraHu3MOB nik-zadanij-na-
funkcionalenuyu-
gramotnoste-po-
biologii-sos/index.html
833 bubnroreka [JOK
54 | TluraHnue opraHu3MOB https://m.edsoo.ru/7f41
6720
[TuTaHue O3BOHOYHBIX YKMBOTHBIX §33 bubmorexa HOK
55 ' https://m.edsoo.ru/7f41
[TumeBapuTenbHas cucTeMa YeJI0BEKa 6720
8§34 bubmuoreka [JOK
56 JlbIxaHue OpraHu3MoB https://m.edsoo.ru/7f41

6720
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57

I[BIX&HI/IC II03BOHOYHBIX )XUBOTHBIX M YCJIOBCKA

§34

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6720

58

TpaHcnopT BelecTs y OpraHu3MoB

§35

bub6mmoreka [{OK
https://m.edsoo.ru/7f41
6720

59

KpOBeHOCHaﬂ CUCTEMA ITO3BOHOYHBIX )KMBOTHBIX U
YCJI0BCKa

OK

bubmmoreka [{OK
https://m.edsoo.ru/7f41
6720

60

Beinenenue y opranuzMoB

8§ 36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

61

3amura y OpraHu3MoB

§ 37

bu6moreka [IOK
https://m.edsoo.ru/7f41
6720

62

I/IMMYHHaSI CHUCTEMA YCIOBCKa

§37

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

63

Pa3znpaxxuMocTh M perynsauus y opraHu3MoB

§38

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

64

['ymopanbHas perynsuus U SHIOKpUHHAs cUcTeMa
KUBOTHBIX U YeJIOBEKa

838

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

65

(DOpMBI Pa3MHOKCHHUA OPraHu3MOB

§39

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6720

66

ITonoBoe Pa3MHOKCHHEC

§40

bubnuoreka [JOK
https://m.edsoo.ru/7f41
6720

67

Meiio3s

§ 40

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
6720
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I'amerorenes. O0pa3oBaHKEe U PA3BUTHE TIOJIOBBIX 841
kietok. JlaboparopHas padora «M3yuenue bubamotexa [IOK

68 - -1abopatopHai p i 05 https://m.eds00.ru/7f41
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX 6720
MHUKpOIIpernaparax E—
" - 842 bubmmoreka [IOK

69 HMBHIyaJIbHOE PAa3BUTHE OPraHU3MOB https://m.edso0.ru/7f41
OHTOTEHE3 6720
3 . OK bubnuorexa [JOK

70 aKJIaJIKa OPraHOB M TKAHEH M3 3apOIBIIIEBBIX https://m.edsoo.ru/7f41
JIUCTKOB 6720
Poct u pa3zButue xxuBoTHbIX. JJabopaTopHas 843 bubnuorexa [JOK

71 | pabora «BbIssBIIeHHE MPU3HAKOB CXO/ICTBA 0.5 https://m.edsoo.ru/7f41
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)» 6720
PasMHOkeHME U pa3BUTHE PACTEHUI. 844 bubnuoreka [IOK

72 JlabopatopHnas pabota «CTpoeHHe OpraHOB 0.5 https://m.edsoo.ru/7f41
Pa3MHOXKEHHS BBICIIINX PACTCHUI 6720
TCTODHS. CTAHOBIE a3 - a 846 bubmmorexa [JOK

73 TOPUSI CTAHOBIICHHSI U PA3BUTHS TEHETUKHU KaK https://m.eds00.ru/7f41
Hayi 6720
OCHOBHBIE ITIOHITUA U CUMBOJIBI T€HETUKH. 847 bu6mmoreka [IOK

74 | JlaboparopHas pabota «/Ipo3oduiia kak 00BEKT 0.5 https://m.edsoo.ru/7f41
Te€HETHYECKUX UCCIIEIOBAHUI 6720
T v . Bnsorea 10K

75 " p P - 1P 0.5 https://m.edsoo.ru/7f41
pabota "M3yueHue pe3yabTaToB MOHOTHOPHIHOTO 6720
CKpEIUBaHUS Y IPO30(HIIbI" I
[{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO 549 bubmorera [IOK

76 pHi https://m.edsoo.ru/7f41
CKpEIHBaHHS 6720
An 1 850, 51 bu6mmoreka [JOK

77 anusupyrouiee ckpemubanue. Henonanoe https://m.edso0.ru/7f41
JOMUHHUPOBAHHE 6720
JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas 852 bubnuorexa [IOK

78 pabota «/3ydyeHue pe3yapTaToOB TUTHOPUIHOTO 0.5 https://m.edsoo.ru/7f41

CKpPEIIMBAaHUA Y APO30(PUIB)

6720
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79

[utonornyeckre OCHOBBI TUTUOPUTHOTO
CKpCILIMBAaHUS

852

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6720

80

CIIGHJIGHHOG HaCJICAOBAaHNUEC IPU3HAKOB

§53

bub6mmoreka [{OK
https://m.edsoo.ru/7f41
6720

81

XpOMOCOMHAsl TEOpUs HACIEACTBEHHOCTH

853

bubmmoreka [{OK
https://m.edsoo.ru/7f41
6720

82

T'eneTuka nomna

§ 54

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

83

I'enoTnn Kak 1eJoCcTHaAs CHCTEMA

OK

bu6moreka [IOK
https://m.edsoo.ru/7f41
6720

84

['eneTnyeckuii KOHTPOJIb Pa3BUTUS PACTECHHUIA,
KUBOTHBIX U YeJIOBEKa

OK

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

85

HN3MenunBOCTH IIPU3HAKOB. BI/II[LI HU3MECHYHNBOCTH

§ 57

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

86

MoaubukanroHHas ©3MEHYUBOCTh

§58

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6720

87

BapuanoHHbI# psg ¥ BapualiiOHHAs KpUBasl.
JlaGopaTopnas pabota «VccnenoBanue
3aKOHOMEPHOCTEeH MOTU(PUKAITMOHHON
n3MeHYuBOCTH. [locTpoeHne BapraliMOHHOTO psija
Y BApUALIMOHHON KPUBO»

0.5

OK

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6720

https://topuch.com/sbor
nik-zadanij-na-
funkcionalenuyu-
gramotnoste-po-
biologii-sos/index.html
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T'eHoTunMyeckas n3MeHYMBOCTb. KoMOMHATUBHASA

860

bubmuoreka [JOK

88 HEMOHUHEOCTE https://m.edsoo.ru/7f41
6720
MyranuonHast U3MeHUUBOCTh. [IpakTuyeckas 859 bubnuorexa [JOK
89 | pabora «Myrtanuu y apo30duisl (Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41
MUKPOITpenaparax)» 6720
3 861 bubmmoreka [IOK
90 AKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca. https://m.edso0.ru/7f41
DIUreHeTHKa U STUTCHOMHKA 6720
I'enetrka yenoBeka. [Ipaktuueckas padbora 862 bubmorexa LIOK
91 i pa 0.5 https://m.edsoo.ru/7f41
«CocTaBlieHHE U aHATTN3 POJIOCTIOBHO» 6720
863 bubmmorexa IIOK
92 MeToabl MEUIIMHCKOM T€HETHKU https://m.edsoo.ru/7f41
6720
3HaueHne MeJUIIMHCKON T'eHETHKH B 864, 65 bu6mmoreka [IOK
93 MPEIOTBPAICHUH U JICUYCHUH T€HETUYECKHUX https://m.edsoo.ru/7f41
3a00JIeBaHMI YelloBeKa 6720
OcHoBHBIE IOHATHS cenekiuu. JlaboparopHas 866 bubmuorexa [JOK
94 | pabora «3yucHre COPTOB KYJIbTYPHBIX paCTEHUI 0.5 https://m.edsoo.ru/7f41
Y TTOPO/T AOMAITHUX KHBOTHBIX) 6720
Me orte 4 a6 a6 867-70 bubmmoreka [IOK
95 TOJIBI CENEKIMORHOMN paboTi. Jlaboparopras 05 https://m.edso0.ru/7f41
pabota «/3y4eHue MeToIOB CEJICKIIUU PACTCHUI 6720
. OK bubmuoreka [JOK
9% JIOCTIDKEHMSI CEIeKIIMU PACTCHUN U HKMBOTHBIX. https://m.edso0.ru/7f41
[Tpaktuyeckas padora «[IpuBHBKa pacTeHUI» 6720
C OK bubnuoreka [JOK
97 OXpaHEHHe, U3yUCHUE U HCIIOJIb30BaHHE https://m.eds00.ru/7f41
TCHETUYECKUX PECYPCOB 6720
buotexnonorus Kkak Hayka 1 OTpacib 871 bubnuoreka [IOK
98 npou3BocTBa. [Ipaktuueckas padbora «M3ydenue 0.5 https://m.edsoo.ru/7f41

00BEKTOB OMOTEXHOJIOTHH

6720
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OCHOBHbBIC HANPABJICHUS CHHTCTUYCCKOM §72-74 bubmorexa LIOK
99 6 1 https://m.edsoo.ru/7f41
HOJIOTUHI
6720
10 OK bubnuorexa [JOK
0 XpOMOCOMHAas ¥ TEHHAsI HH)KCHEPUS 1 https://m.edsoo.ru/7f41
6720
10 OK bubnuorexa [JOK
1 MenuiHcKre OMOTEXHOIOTHH 1 https://m.edsoo.ru/7f41
6720
. OK bubnuorexa [JOK
;0 PesepBHbIit ypok. HOBTE)peHI/Ie, 0000m1eHuE, 1 https://m.eds00.ru/7f41
cHCTEeMaTH3aIlHs 3HAHUI
6720
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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