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COILEP)KAHUE OBYYEHMUSA
Tema 1. BuoJiorust Kak Hayka

CoBpeMeHHass OMOJOTHsS — KOMIUIEKCHas Hayka. Kparkas mcrtopusi pa3BUTHA OHONOTMU. BHOJOrMuYecKue HAyKH M HM3ydaeMble UMM IMPOOJIEMBI.
®yHaaMeHTallbHbIE, IPUKIIAJHbIE U TIOUCKOBbIC HAy4YHbIE UCCIIEAOBAaHMS B OMOIOTHH.

3navyeHue 6uonoruu B (GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4HOM KapTuHBl Mupa. IIpodeccuu, cBsazanHble ¢ Ouosnorueil. 3HaueHUe
OMOJIOTUU B MPAKTHUYECKON JEATEIHLHOCTH YEJIOBEKa: MEUIIMHE, CEJIbCKOM X035HCTBE, TPOMBIILIEHHOCTH, OXPAaHEe MPUPOIBI.

JemoHcTparuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [Hapsun, V. I'apseii, I. Menaens, B.. Bepunanckuii, W.I1. IlaBnos, WN.U.
Meunuko, H.W. BaBunos, H.B. Tumodees-Pecorckuii, [Ix. Yorcon, @. Kpuk, /I.K. benses.

Tabmuis! 1 cxeMbl: «CBsI3p OMONIOTHH € IPYTHMHU HayKaMny, «CrcreMa OMOIOTHYECKUX HAayK».
Tema 2. ’)KuBble cuCcTeMbI U UX H3yYeHHE

JKuBble cucTeMBl Kak NpeaAMET U3YUCHUS ouoaoruu. CBOICTBaA JKUBBIX CHCTEM: CAUMHCTBO XHUMHUYCCKOI'O COCTaBa, JTUCKPECTHOCTb U LCIOCTHOCTD,
CJIOKHOCTb M YIOPAAOYCHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3anuvs, CaMOBOCIHPOU3BCACHUC, pa3Apa)XKUMOCTb, U3MCHYUBOCTb, POCT U
pa3BUTHC.

YpoBHU OpraHu3aii KHUBBIX CHCTEM: MOJEKYJSpPHBIN, KIETOYHBIN, TKaHEBbI, OpPraHU3MEHHBIH, MOMYISIIMOHHO-BUIOBOM, 3IKOCHCTEMHBIN
(buoreonienotuveckuii), omocdepusniii. Ilporeccel, mpoucxomsmme B XKUBbIX cucremax. OCHOBHbIE TpPHU3HAKK KUBOro. JKu3Hb Kak Qopma
CyllleCTBOBaHMS Marepuu. Hayku, u3ydaroiiye »KuBble CUCTEMbI Ha PA3HBIX YPOBHSAX OpraHU3AIINH.

N3yuenune xuBbIX cucteM. Metoabl Ouosnornyeckoil Hayku. HabOmioneHue, u3MepeHue, SKCIIepUMEHT, cUcTeMaru3aius, Metaanaius. [lonstue o
3aBUCHUMOM U He3aBUCUMOU nepemMeHHOU. [ImanupoBanue sxcniepumenTa. [loctaHoBka u npoBepka runores. HyneBas runoresa. [TonsTue BEIOOpKH
u e€ noctoBepHOCTh. Pa3dopoc B Ononornveckux AaHHBIX. OlEeHKa TOCTOBEPHOCTH MOJYUYEHHBIX Pe3ylbTaToB. [IpUUMHBI UCKaXEHUST PE3YJIBTATOB
aKcnepuMeHTa. [lonsATHe cTaTucTUHYeCKoro TecTa.

JeMoHncTpanuun
Tabmuub! u cxembl: «OCHOBHBIE IPU3HAKY KU3HI», «BHOTOrHUeCcKe CUCTEMBDY,

«CBolicTBa )XKMBOW Marepum», « YpOBHU OPTaHU3ALUHU KUBOM MPUPOABD, «CTpOEHHE )KUBOTHON KIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPraHOB
4eJI0BEUYECKOro opranusmay, «buoreornenosy», «buocdepa», «Metossl U3ydeHUs KUBOIH PUPOIBD).

Ob6opynoBanue: 1aboparopHoe 000pyIOBaHUE [Tl TPOBEACHUS HAOIIONEHUH, N3MEPEHUI, SIKCTIEPUMEHTOB.
[TpakTrueckas padota

«Hcmonp3oBanue Pa3IMYHBIX METOJ0B ITPH N3YUCHUU KHUBBIX CUCTCM)).



Tema 3. buonorus kieTku

Knertka — cTpykrypHO-(DyHKIIMOHaNBHAs eAuHUIA XuBoro. Mcropust orkpeitus kietkd. Padotsr P. T'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanH, M. IllneiineH, P. Bupxor). OCHOBHBIE TTOJIOKEHHSI COBPEMEHHOW KJIETOUYHOM TCOPHH.

MeTtonbl MONEKYJISAPHONW M KJIETOUHOM OMONOTHMHU: MHUKPOCKOMIMS, Xpomarorpadus, 31ekTpodopes, METo[ MEUYEHbIX aToMOB, nuddepeHIaibHoe
HEHTPUPYTUpOBaHUE, KyJIbTUBUPOBAHHUE KIIETOK. M3yueHne (pUKCHMPOBAHHBIX KIIETOK. DJIEKTpOHHAs MHUKpockonus. KondokanbHas MUKPOCKOIHSI.
BuransHoe (IpUKHU3HEHHOE) N3YUYEeHUE KIIETOK.

JemoHcTparuu
Moprpertsr: P. I'yk, A. JleBenryk, T. llIsann, M. llneiinen, P. Bupxos, K.M. bap. Tabmuist U cxeMbl: «CBETOBOM ~ MHUKPOCKOID»,
«INEeKTPOHHBIN MUKPOCKOII»,

«Mcropus pa3BUTHS METOOB MUKPOCKOITUIY.

Ob6opynoBanue: CBETOBOI MHUKPOCKOII, MHKpOIIpenaparbl  pPacTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KJIETOK.

[IpakTnueckas pabora

«3yueHne  METOHOB KJIETOYHON  OHoJorun (xpomarorpadmusi, aekTpodopes, nuddepennnanpHoe eHTpudyrupoanue, [1LIP)».
Tema 4. Xumudeckasi opraHu3anus KIeTKU

XVMMHYECKUN COCTaB KIETKH. Makpo-, MHKpO- M YJIbTPaMHKPOIEMEHThl. Boma u €€ ponb Kak pacTBOPUTENs, pEarcHTa, ydacTHE B
CTPYKTYpUPOBAaHUU KJIETKH, TEIIIOPETyasiui. MuHepaabHble BEIECTBA KIETKH, UX Onosiornyeckast posib. Pojb KaTHOHOB M @aHMOHOB B KJIETKE.

Oprannyeckue BemiecTBa KJIETKH. buomornmdeckuwe momuMmepbl. bemkn. AMHHOKHCIOTHBIH cocTaB OenkoB. CTPYKTYpbl OEITKOBOM MOJIEKYIIBI.
[lepBuunas crpykrypa Oenka, MeNTHIHAs CBA3b. BTOpuuHas, TpeTHuHas, 4YeTBEpTHUYHAs CTPYKTyphl. J[leHarypaumsa. CBolicTBa O€KOB.
Knaccudukanus 6enxos. buonornueckue pynkiuu 0eiaxos. [IproHsI.

VYrneBoasl. MoHOCaxapuabl, AUCaXapy/ibl, OIMrocaxapuibl U noaucaxapuasl. OO MIaH CTPOeHUS U PU3UKO-XMMUYECKHE CBOMCTBA YITIEBOJIOB.
buonornueckue GyHKIUU YIIIEBOAOB.

Jlununel. TunpodunsHo-ruapodgoOHbie cBoiicTBa. Knaccuduxanus nunuaos. Tpurunepuasl, Gocdonunuasl, BOCKU, cTepouabl. buonornyeckue
¢byskuy munuaoB. O0e CBOWCTBA OMONIOTMYECKMX MeMOpaH — TEKy4yecCTb, CIIOCOOHOCTH K CAMO3aMBIKAHUIO, MTOIYIPOHULIAEMOCTb.

Hyxnennossie kucnorsl. IHK u PHK. Crpoenne nykiennoBbix kucioT. Hykneotunsl. Ilpuaumn xomruiemeHtapHoctu. [IpaBunmo Yapradda.
Crpyxrypa IHK —

nBoMHas criupaib. MectoHaxoxaenue u ouonornyeckue pyunkmuu JJHK. Buast PHK. ®@ynkuun PHK B kietke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B mojekyine AT®. buonornueckue ¢ynkiun AT®. BoccTaHOBIEHHbIE MEPEHOCUYMKH, UX
¢byukumu B kiietke. Jpyrue nykiaeosuarpudocdars (HTD). CexenupoBanue JJHK. MeToabl reHOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMHUKH.



CrpykrypHass Ouosnorusi: OuOXMMHYECKHe U Ouopu3MUecKHe HCCIeIOBaHUS COCTaBa M IMPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYII.
MogenupoBanue CTPYKTypbl M (YHKIIMA OMOMOJNEKYT M WX KOMILUIEKCOB. KOMIBIOTEPHBIN AHM3aiiH M OPraHUYECKUN CHUHTE3 OMOMOJIEKYIT M HX
HEIPUPOAHBIX aHAJIOIOB.

JleMoHCTpanuun

[Toprpersr: JI. [Tonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.
Juarpammsl: «PacrpenesieHne XuMHYECKUX JIEMEHTOB B HEXKUBOU IIPUPOLEY,

«Pacnipenenenne XuMUYECKUX IEMEHTOB B JKUBOH IIPUPOIECY.

Tabmurst u cxemsl: «[lepuognueckas TabauLa XMMHYECKUX D3JIEMEHTOBY,

«CTtpoeHue MoJeKysbl BOMIbD», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHrne MoJeKyinsl 0enka», « CTpyKTyphl OeJIKOBOM MOJIEKyIbDy, «CTpoeHue
MOJIEKYJT YIJIEBOJIOBY», « CTpOoeHHEe MOJIEKYIT JTUTIUI0BY, « HykiaenHnoBbie Kuciaotey, «Ctpoenue mosuekyibl ATDy.

OO6opynoBaHue: XMMHUYECKas [Tocya U 000pyl0BaHuUE.

JlaGoparopHas pabota «OOHapyxeHHe 0eKoBC [IOMOLIbK0  KaueCTBEHHBIX PEAKIUII».

JlaGoparopHas pabota «lccnenoBanue HYKJIEMHOBBIX KUCIIOT, BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPraHU3MOB).
Tema S. Ctpoenue u QyHKIUH KJIETKH

Tumnsl K1ETOK: SyKapuoTH4ecKas u npokapruotruueckasi. CTpyKTypHO- GYHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoil kierku. Knetounas crtenka Oakrepuil u apxeil. OcoOEHHOCTH CTpOEHHUS TreTepoTpodHOM U aBTOTPOHOM
IPOKapUOTHYECKHX KJIETOK. MecTo U poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dyKaprHOTUUeCKOl kieTku. [Inasmarnyeckas memOpana (riazmaiiemMma). CTpyKTypa mia3MaTHuaecKod MEMOpPaHBHI.
TpaHcnopT BeliecTB uepe3 MIa3MaTH4ecKylo MeMOpaHy: naccuBHBIN (uddy3us, obnerdy€nnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIHI
akTUBHBIN TpaHcnopt). Ilomynponunaemocts MmemOpaHnbl. Pabora Harpuii-kaineBoro Hacoca. DHAOLUUTO3: MUHOLUUTO3, (aromuros3. DK30LHUTO3.
Knerounas crenka. CTpykTypa U QyHKIMH KJIETOUHOW CTEHKH PACTECHUH, TpHOOB.

Hutornasma. Lluto3oms. Lurockenet. J{Buxkenue nuutoruiazmbel. Opranousl kieTku. OqHOMeMOpaHHbIe OpraHOU/IbI KJIETKH: HIO0IMIa3MaTHYECKast
cetb (OIIC), anmapar lonbkK, JTU30COMBI, UX CTpoeHHE U (yHKUMU. B3anMoCBsS3b 0JHOMEMOpaHHBIX OpraHouAoB KieTku. CTpoeHue
IpaHyJIIPHOTO peTuKyiaymMa. Mexanusm HampasieHus OenkoB B OIIC. Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [mankuit
(arpanynsipHbIi) SHAOMIazMarnyeckuil petukynyMm. CekperopHas QyHkuus anmaparta [onpmxu. Momudukanus OenkoB B amnmapare [onbmxu.
CoprupoBka OenkoB B anmnapare ['oibmxu. TpaHcopT BenecTs B KieTke. Bakyonu pacturenbHbIX Kietok. Knetounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOM bl KJIETKU: MUTOXOHAPUH, TutacTubl. [Ipoucxoxnenne mutoxonapuit u miactuj. Cumounorenes (K.C. MepexxkoBckui,
JI. Maprynuc). Crpoenne 1 (yHKIMH MUTOXOHIPUN M MiacTua. [lepBuuHble, BTOpUYHbIE U CIOXKHbIE IUIACTHABI (DOTOCHHTE3UPYIOUINX 3YKapUOT.
XJIOpOTIacThl, XPOMOILUIACTBI, TEUKOIIIIACTHI BHICIIUX PACTEHHI.



HememOpannsie opranouasl kinetkd CtpoeHne M (QyHKIMM HEMEMOpaHHBIX OpraHOMJOB KieTKu. PuGocomsl. [IpomexyTouHble (uiaMeHTHI.
MuxkpodunaMmeHTbl. AKTHHOBBIE MHUKPO(QUIAMEHTHI. MBbIIIEUHbIe KICTKH. AKTHHOBBIE KOMIIOHEHTHI HEMBIIIEYHBIX KJIETOK. MHKpPOTPYOOUKH.
Knerounsiii nentp. CTpoeHHe M IBIKCHHE XXTYTUKOB M pecHHYEK. MUKpOTpyOouku nutomasmbl. llentpuons. bemku, accounnmpoBaHHBIE C
MHUKpO(pUIaMEHTaMU U MUKpOTpyOoukamu. MoTopHBIE OEIIKH.

Anpo. ObGornouka sapa, XpOMaTHH, KapuoILia3Ma, SIPBIIIKH, UX CTpoeHHEe U (QyHKUUU. SnepHbiii OenkoBblii Marpukc. [IpocTpancTBeHHOE
PaCTIONIOKECHHE XPOMOCOM B MHTEp(A3HOM siipe. DyXpOMATUH U TeTepOXpoMaThH. bemku XxpoMaTrHa — TUCTOHBI. JIMHAMHKA SIEPHON 000JIOYKH B
MHUTO3€E. S IepHbIA TPAHCIOPT.

Knerounsle BkitoyeHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT (PacTUTENbHOM, KUBOTHOH, IpUOHOI).
Jlemoncmpayuu
Hoprpersr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmumpl u cxembl: «CTpOEHHE DYKAPHOTHUYECKOH KIETKH», «CTpOoeHHe KXMUBOTHOH KIETKH», «CTpOeHHME pacTUTENbHOW KiIeTKn», «CTpoeHue
MUTOXOHJPUN», «S1po»,

((CTpOGHI/Ie HpOKapHOTquCKOﬁ KIICTKH).

O06opynoBanue: CBETOBOU MHUKpPOCKOII, MHKpOIIpenaparbl  PAacTUTENbHBIX, JKUBOTHBIX KJIETOK, MHUKpONpenaparsl OaKkTepHalbHBIX
KJIETOK.

JlaboparopHas pabora «M3ydyeHne cTpoeHUs KIETOK pa3UYHbIX opraHu3mMoBy. [Ipaktuueckas padota «3yueHne CBOWCTB KIETOYHOH MEMOPAHBI».
JlaboparopHas pabota «MccnenoBanue jJa3Moiu3a | JIeTIa3MOJIN3a B PACTUTENbHBIX KIETKAX).

HpaKTI/I‘IGCKafl pa60Ta ((I/ISY‘IGHI/IG ABHUKCHUSA OUTOILIaA3MBI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0OMeH BellleCTB M NpeBpPallleHNe JHEPTUM B KJIETKe

AccuMMWISIIMA U AUCCUMMJIISILIUS — JIBE CTOPOHBI MeTabonu3Ma. THmbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIil. YyacTHe KHcIopoaa B
OoOMEHHBIX Ipoleccax. JHepreTuueckoe obecneueHue kieTku: mnpespauieHne AT® B oOMeHHBIX mporueccax. @DepMEHTaTUBHBIM  XapakTep
peakiuii KJIETOYHOro MeTaboiau3Ma.

@DepMeHThI, UX CTpPOEHME, CBOMcTBa M MexaHusM JeiictBus. KodepmeHnTsl. Omnnunst (epMEHTOB OT HEOPraHWYECKHX KaTalu3aTtopoB. bemku-
aKTUBATOPHI U OEJIKU- UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUi OT pa3InYHbIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCHUTEHHBIH M OKCUTE€HHBIN (poTocuHTe3 y OakTepuii. CBeTOCOOMparonme
IOUTMEHTHI U MMUTMEHTHI PEeaKIMOHHOro IeHTpa. Poib xyopomiactoB B mpouecce gporocuHTe3a. CBeroBast u TemHoBas (as3bl. Doronsixanue, C3-,
C4- u CAM-tunsl ¢dorocunresa. I[IpomyktuBHOCTh (oTocHHTE3a. BimsHue pa3nuuHbiXx (DaKTOpOB Ha CKOPOCTh (OTOCHHTE3a. 3HAUYCHUE
dborocuHTe3A.



Xemocunte3. Pa3znooOpazue OpraHu3MOB-XEeMOCHHTETHKOB: HUTpUUUIUpYOmUE OaKTepuH, >XeIe300aKTepuu, cepoO0akTepuu, BOAOPOIHBIC
OaxTepuu. 3HaUEHUE XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Bumbl Oposkerus. [TpoaykTel OpOKEHUS U MX UCIIOJIH30BaHHE YETIOBEKOM. AHAPOOHBIC MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30yIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHU3MBL. DTalbl SHEpreTndeckoro oomena. IlonroroButensHbli 3Tan. [TMKoaM3 — 6ECKUCIOPOIHOE PACHICTIIICHUE TIIIOKO3BI.

buonorudeckoe OKucCleHUE, WM KIETOYHOE IbIXxaHue. Pollb MUTOXOHAPHUH B Ipolieccax OMOJOTHYECKOro OKHCIeHHS. LluMKnnueckune peakiuu.
OxkucnurensHoe (ocdopunupoBanue. DHepruss MeMOpaHHOro rpaaueHTa npoToHOB. CunTe3 AT®d: pabGora mnporonHoir AT®d-cuHTa3bI
[IpenmymiecTBa a3poOHOTO IMyTH 0OMEHA BEIIECTB Mepe aHadpOoOHBIM. DP(HEKTUBHOCTh YJHEPTETUICCKOTO OOMEHA.

Jlemoncmpayuu

IMoprperer:  dx. Ilpuctim, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuemn, I A. 3aBap3uH.
Tabnuibl u cxembl: «DOTOCHHTE3Y, « IHEPreTHUECKH 00Men», «buocunTes 6enka», «CtpoeHue dpepMeHTay, «XeMOCHHTE3Y.
O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHUEMIA  IMPUTOTOBICHHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlabGoparopHas pabora«/3yueHue  KaTaqTuTUYECCKON aKTUBHOCTH  (epMEHTOB (Ha MpUMeEpe aMUIa3bl MIH KaTajaasbl)y.
JlabGoparopnas pabota «3ydeHne pepMeHTaTUBHOTO PACIICTUICHUSI IIEPOKCHIA BOJOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGoparopHast pabora «CpaBHeHHe mpoleccoB (oTocuHTe3a W XeMocuHTe3ay. JlaboparopHas pabora «CpaBHEHHE IPOLECCOB OpPOXKEHUS U
JIBIXaHUS.

Tema 7. HacsiencreenHast uHGopMauus M peajn3anus e€ B KJeTKe

Peakuun marpuyHoro cunresa. IIpHHIMI KOMIUIEMEHTapHOCTH B PEAKIMIX MAaTPUYHOrO CHHTe3a. Peanmzanus HacnelcTBEHHOH HH(opMmaiuu.
I'enetnuecknit kox, ero cwoWcrBa. TpaHckpunums — warpuudbslid cuHTe3 PHK. IlpuHnummer  TpaHCKpunuuu: KOMIUIEMEHTapHOCTb,
aHTUIApaJUIEIbHOCTh, acuMMeTpUYHOCTh. Co3peBanue MarpuuHblx PHK B sykapunotnueckoit kierke. Hekonupyromue PHK.

Tpancnsiuug u e€ sransl. Yuactue TpaHcnopTHelx PHK B Ouocunrese Genka. YcinoBust Ouocunresza 6enka. KogupoBanue amMMHOKHCIOT. Poib
pubocom B OnocuHTE3€E OenKa.

CoBpeMeHHbIE TPEJCTaBICHUS] O CTpOoeHMHM TeHoB. OpraHuszanus reHoma y MpOKapuoT U 3yKapHOT. Perynsius akTHBHOCTH IT'€HOB y IPOKApUOT.
l'unore3a onepona (®. XKakob, XK. Mano). MonekynsipHble MEXaHU3MBbI SKCIIPECCUU T'€HOB Y 3yKapHOT. Poib XpomaTHHa B peryssiiuu padoThl
reHoB. Perynsuus oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupycel — HekneTounble (OpMBI KM3HU U OONHMrarHble mapasuThl. CTpOEHHE MPOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBHPYCOB, OakTepuoaros.
Kuszuennsrii mukn JITHK-conepkamux Bupycos, PHK-conepxamux Bupycos, 6akrepuodaros. O0parHasi TpaHCKPHITIIHS, peBepTa3a, UHTETpasa.

Bupycuble 3a0601eBanus yenoBeka, ;kuBOTHbIX, pactenuid. CITN/, COVID-19, counanbHble 1 MEAUIIMHCKHIE TPOOJIEMBI.



buonndopmarrka: uHTETpaIys U aHAJIU3 0OJIbIIUX MaccuBOB («bigdatay) CTPYKTYpHBIX OMOJOTMYECKUX NaHHBIX. HaHOTEXHONIOTUU B OMOJIOTHH U
menuiuae. [Iporpammupyemsie ¢pyHkmmn 6enkoB. CiocoObl JOCTaBKH JIGKAPCTB.

JemoHcTparuu

[Toptpetsi: H.K. Konbuos, /I.1. UBaHOBCKUIA.

Tabmunel u cxembl: «buocunTes Oenka», «[eHeTHUecKuid Kom», «Bupych»,
«baxrepuodarmy.

[IpakTuueckas padora «Co3nanue MOAETU BUPYCay.

Tema 8. ZKu3HeHHbIH IUKJ KJIETKH

Knerounslit nuki, ero nepuoasl u perysiuusa. Matepdasza u muro3. OcoOeHHOCTH MPOLIECCOB, MPOTEKAIOUIMX B MHTepda3e. IloaroToBka KJIeTKu K
nenennio. [IpecunTeTnyeckuii (MOCTMUTOTHYECKUI ), CHHTETHYECKUAN M MOCTCUHTETHYECKUH (IPEMUTOTHUECKUH ) TEPUOIBI HHTEP(A3BI.

Marpuunbii  cunte3 JHK — permmukanua.  I[lpunounsr  permukanuu  JIHK:  komimeMeHTapHOCTh, IOJYKOHCEPBAaTHBHBIA — CHHTE3,
anTUnapasmieabHoctb. Mexanusm pervtukaiuu JJHK. Xpomocomsl. Ctpoenue xpomocom. TemoMepsl u Tenomepasa. XpoMOCOMHBINA HAOOP KJIETKH —
KapuoTUIll. /IuninonaHslil ¥ rarioniHbIi Habopel XxpoMocoM. ['oMoniornyHbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

I[CJIGHI/IC KJICTKHU — MHUTO3. CTaI[I/II/I MUTO3a U MPOUCXOAAIHNE B HUX MTPOLECCCHI. Tuner MuTto3a. KapI/IOKI/IH€3 U IUTOKHUHES. buonorndyeckoe 3HaYeHME
MHUTO34a.

Perynsiumst MutoTHyeckoro ukia kietku. [Iporpammupyemast kierouHasi TuOelb — arnomnTos.

Knerounoe siapo, XpoMocombl, (pyHKIIMOHalIbHAs TeHOMHKAa. MexaHu3Mbl mponudepanuu, TuddepeHnnpoBKH, CTapeHus W THOEIH KIETOK.
«Iudposas kietka» — OnonHpopmMaTuueckue Moaenu GyHKIIMOHUPOBAHUS KIETKH.

JeMoHCcTpanuun

Tabmure! 51 cxeMbl:«OKW3HEHHBIA UK KIETKW, «Mwuto3», «Ctpoenue xpomocomy, «Permukammst JJHK».
O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenaparbl: « MUTO3 B KJIETKaX KOpEIKa JTyKay.

JlaGoparopHas pabota «M3ydueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaboparopHas pabora «HaOmoneHre MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOTIperiaparax)y.

Tema 9. Ctpoenne u pyHKIIHUM OPraHU3MOB

buonornueckoe paznoodpaszue opranuzMoB. OJTHOKJIETOYHBIE, KOJOHUATIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcobenHOCTH CTPOCHHUA M KHU3HCACATCIBHOCTH OJHOKJIICTOYHBIX OPraHHU3MOB. BaKTepI/II/I, apxeu, OAHOKJICTOYHBLIC IpH6BI, OJHOKJICTOYHBIC
BOAOPOCIH, APYT'UC NPOTUCTHI. KononnannHeie OpTaHHU3MBI.



BzanmMocBs3b yacTeii MHOTOKJICTOYHOTO OpraHusma. TKaHI/I, OpraHbl 1 CUCTEMBI OPraHOB. OpraHI/ISM KaK €JMHOC LICJIO0C. T'omeocras.

Txanu pacreHuil. TUIBI pacTUTENBHBIX TKaHEW: 00pa3oBaTelibHAs, TOKPOBHAS, MPOBOJSINAS, OCHOBHAsI, MexaHn4eckass. OCOOCHHOCTH CTPOCHUS,
(GYHKIMN U pacojiOKEHUs TKAaHEH B opraHax pacTeHUH.

TkaHu KMBOTHBIX M 4YejoBeKa. THIIbl JKUBOTHBIX TKaHEH: 3MMUTENHabHAsA, COCAMHUTENIbHAs, MbIllleuyHas, HepBHas. OCOOEHHOCTH CTpPOEHUS,
(byHKIUI 1 pacnoioKeHUs TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranel. BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbl OPIaHOB JKMBOTHBIX M dejoBeka. DyHKIIMM OpPraHoB U CUCTEM
OpraHoB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX UM MHOTOKJIETOYHBIX XUBOTHBIX. HapyKHbII M BHYTPEHHHUH CKEJET.
CrpoeHue U TUIIBI COEUHEHMSI KOCTEM.

I[BI/I)KCHI/IC OpPraHnu3mMoB. [[BI/I)KCHI/IC OAHOKJICTOYHBIX OPraHU3MOB: aMé6OI/II[HOG, JKTYTUKOBOC, PECCHUYIHOC. I[BI/I)KGHI/IG MHOI'OKJICTOYHBIX paCTeHHfIZ
TPOIIU3MBI U HACTUMH. I[BI/I)KCHI/IC MHOT'OKJICTOYHBIX )XMBOTHBIX M YCJIOBCKA: MbIIIICYHAs CUCTCMA. Pe(i)JIGKC. CkeJleTHEIC MBI X1 UX pa60Ta.

ITnTanne OpTraHHu3MOB. HOFJIOHIGHI/IG BO/JIbI, YTJTICKHCJIOIO ra3da M1 MHUHCPAJIbHBIX BCHICCTB PACTCHUAMM. IInTanne >XKUBOTHBIX. BHyTpI/IHOJIOCTHOC u
BHYTPUKJIETOYHOE THILEBapeHHe. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTAeNnbl NUILNEBAPUTEIBHOIO TpakTa. IluiieBapuTesbHBIE KENE3bl.
[InmeBapuTenpHas cucTeMa 4esI0BeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue xuBoTHBIX. [uddy3us razoB uepe3 moBepxHOCTh KieTku. KoxHoe apixanue. [[pixarenbHas
noBepxHocTh. JKabepHoe U j€rouyHoe apixaHue. [[pixaHue MO3BOHOYHBIX KMBOTHBIX U YETOBEKA. DBOJIIOIMOHHOE YCIOKHEHHUE CTPOEHUS JIETKUX
I03BOHOYHBIX >KUBOTHBIX. /[pIxareinbHas cucremMa 4enoBeka. MeXaHu3M BEHTUIISALMM JIETKUX y NTUL U MIICKONUTAIOMUX. Perymsanus apIxaHus.
JpixatenbHbie 00bEMBI.

TpaHcIOpT BEIIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI pACTEHUMN. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpOBEHOCHAs cucTeMa U €€ Oprassl.
KpoBeHOCHas cucTema 03BOHOYHBIX JKUBOTHBIX U 4yenoBeka. Cepaue, KpOBEHOCHbBIE COCybl M KpoBb. Kpyrn

KpOBOOOpAIICHHS. JBOIIOIMOHHBIC YCIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMBI TTO3BOHOUHBIX KUBOTHBIX. PaboTa cepiia u e€ perymsiusi.

Boinenenue y opranuzMoB. Brinenenue y pactenuil. Boigenenue y xuBoTHbIX. CokparutenbHble Bakyosnu. Opranbl BbiaeneHus. Ounprpanus,
CeKpeluss U oOpaTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblieneHus. CBsA3b IMOJOCTU Tella C KPOBEHOCHOM M BBIIEIMTENBHOM
cucteMaMu. BplieneHue y MO3BOHOYHBIX KMBOTHBIX M denoBeka. [louku. Ctpoenune u QyHKunoHupoBaHue HedpoHa. OOpazoBaHUME MOYU Yy
YeJI0BeKa.

3ammrTa y OpraHu3MoB. 3alIUTa y OJHOKIETOUHBIX OpraHn3MoB. Criopbl OakTepuil ¥ IUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX PAaCTCHUH.
Kyrtukyna. Cpencrsa macCUBHOW U XUMUYECKOM 3aMThl. OUTOHIIMIBI.

3amyTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOHBIE. 3aluTa oprauu3ma ot oonesneil. UMmyHHas cuctema yenoseka. KieTounbiit
U TYMOpaJbHBIH UMMYHUTET. BpoxK1E€HHBIM 1 mpuoOpeTEéHHBIN crienupuyeckuii UMMYHHUTET. Teopusi KIIOHAJIbHO-CeNeKTUBHOrO nMMyHuTera (I1.
Opnux, ®.M. beprer, C. Tonerasa). BocianurenbHble OTBETHI OpraHU3MOB. Poiib BpOXKAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI.



PazapaxuMocCTh U perynsiius y opraHu3MoB. Pa3apakuMocTh y OAHOKIETOYHBIX OPTaHU3MOB. Takcuchl. Pa3apaxuMocTb U perynsiuus y pacTeHHid.
PocroBsbie BemiecTBa U MX 3HAYCHUE.

Hepsnas cuctema u peduexropHasi peryisiuus y >KMBOTHBIX. HepBHas cucrema u e€ oTnenbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOM
CHCTEMBI y KHUBOTHBIX. OT/IEIIBI TOJIOBHOTO MO3Ta TO3BOHOYHBIX KUBOTHBIX. Pedrekc u pediekropHas ayra. be3ycioBHbIe U yCIOBHBIE Pe(IeKCHI.

I'ymopanbHas perymsinus U S3HAOKPUHHAS CUCTEMa JKMBOTHBIX M 4enoBeka. JKenesbl SHAOKPUHHONW CUCTEMBI M MX FOPMOHBI. JI€CTBUE TOPMOHOB.
B3auMocBs3p HEpBHON M 3HAOKPUHHOM cucteM. [ unoranamo-runodusapHas cucrema.

Hemonctparuu [Toprpet: N.II. T1aBnos.

Tabmumpl u cxembl: «OJHOKIETOUHBIE BOIOpPOCIW», «MHOroKIeToYHble Bomopocimny», «bakrepum», «lIpocreiimmey, «OpraHbl BETKOBBIX
pacTeHni», «CHCTEMBbl OPraHOB IO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOEHHME HAacEKOMbIX», «TkaHu pacreHuil», «KopHeBble cHCTEMBD»,
«Ctpoenue crebisn», «CTpoeHne IMCTOBON IIIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT uenoBekay, «[lumeBapurenbHas cuctemay,

«KpoBeHocHas cucremay, «/lpixarenbHas cucremay, «HepBHas cucrtemay, «Koxay,
«Mpimeunast cucrema», «BpinenuTenbHas CUCTEMay, «JHIOKPUHHAS CHUCTEMAay,

((CTpOGHI/Ie MBIIINBD», ((I/IMMYHI/ITeT», «KI/IH_IG‘IHOHOJ'IOCTHBIG», «Cxema IIUTaHUA paCTCHHﬁ>>, ((KpOBeHOCHBIe CHCTCMBbI
ITO3BOHOYHBIX )KUBOTHBIX), ((CTpOCHI/Ie TUAPBD,

«Ctpoenue mianapun», «BHyTpeHHee cTpoeHue 105K 1eBoro 4epBs», «HepBHast cucrema puidy», «HepBHas cucTemMa JSATYLIKA,
«HepsHas cucremMa MIPECMBIKAFOILIUXCS,

((HepBHafI CcuCTCMa IITUI, ((HepBHaSI CHUCTEMA MIICKOIIUTAIOIIIUX, «HepBHaﬂ CHUCTCMA YCIIOBCKa», ((PC(I)J'ICKC».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaTsl OMHOKJIETOUHBIX OPraHU3MOB, MHUKpOIpEnaparbl TKaHEH, PAaKOBHHBI MOJUIFOCKOB,
KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBBIE DK3EMIULSIPbI KOMHATHBIX pPacTeHUl, repOapuy pacTeHUN pa3HBIX OTIENOB, BIAXKHBIC Mperaparbl
JKUBOTHBIX, CKEJIEThI MIO3BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBEKa, 000OpYIOBaHUE /I JEMOHCTPAIMH TOYBEHHOTO U
BO3AYIIHOTO MUTAHUS PACTEHH, pacUIemieHus] Kpaxmaia u OelKoB MoJ JeHCTBUEM (DepMEHTOB, 00OPYIOBaHHUE AJISl IEMOHCTPAIMU OMBITOB IO
WU3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXAHU3MA JIbIXaTeJIbHBIX JBHXKCHUM, MOJIEIIH TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopnast pabora «3yuenne Tkanel pacteHui». JlaboparopHas pabora «l3ydyenune TkaHel KUBOTHBIX». JlabopatopHas pabora «3ydyeHue
OpTaHOB I[BETKOBOTO PACTECHUS.

Tema 10. PazMHoOkeHHe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKIJIIoYas BEreTaTMBHOE) U IMOJI0BOe. Buapl O6ecronoro pa3MHOMXKEHHs: MOYKOBAHUE, CIIOPYISALUS,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTku, uau rametsl. Meios. Craaun meitosza. [ToBenenne xpomocom B meitoze. Kpoccunrosep. buonornueckuit
CMBICJT M€03a U TTOJIOBOTO Mporecca. Melo3 B ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.



[Ipen3aponsimeBoe pazButue. ['ameToreHe3 y kuBOTHBIX. [loyoBbie skene3bl. OOpa3oBaHHME M pa3BUTHE MOJOBBIX KieTok. CriepMaroreHe3 u
ooreHe3. CTpOEHHUE MOJIOBBIX KJIETOK.

OmtonoTBOpEHUE U SMOPUOHANIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHUSI: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa O Pa3BUTHUH opraHu3MoB. MopdoreHes — oHa 13 IIaBHBIX MIpoOiieM
smbpuonoruu. Konnenius MopdorenoB u moaenu Mopdorenesa. Ctaanu 3MOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jsrymku). Jpobnenue. Turbt
npobnenus. JlerepMUHUPOBaHHOE W HeAepMUHUpOBaHHOE apobneHue. brnactyma, Tumsl 6mactyn. OcoOeHHOCTH APOOIEHUS MIIEKOMUTAIOLIUX.
3aponbliieBble JUCTKU (TacTpyisiius). 3akiajka OpraHOB W TKAaHEH W3 3apOJbIINIEBBIX JIMCTKOB. B3anMmHOE BIMsSHUE 4YacTel pa3BUBAIOIIETOCS
3apojbiiia (AMOpUOHANIbHAS MHAYKIMS). 3aKiIaKka IIaHa CTPOEHUS KUBOTHOTO KaK Pe3yJibTaT MepapXUUeCKUX B3aUMOJECHCTBUIN IeHOB. BrusHue
Ha SMOPHOHATBHOE PA3BUTHUE PA3ITUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbL.

Poct u passutue xxuBoTHBIX. [locTamMOpuoHaneHbIil iepuon. [Ipsmoe u Henmpsmoe pasButue. Pazputue ¢ Meramopdo3oMm y 0eCro3BOHOYHBIX H
IIO3BOHOYHBIX XKUBOTHBIX. bHOJIOrn4YecKkoe 3Ha4eHNUE NPSIMOrO M HENPSMOrO Pa3BUTHUsA, UX PACIIPOCTPAHEHUE B NMPUPOAE. THUIIBI pOCTa KUBOTHBIX.
@akTOphl pEeryjsluu pocTa XKUBOTHBIX M yenoBeka. CTaguum mocTA3MOPHOHAIBHOIO Pa3BUTUS y JKMBOTHBIX M 4dejoBeka. llepmoasl oHTOreHesa
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYeCKHE IPOLIECCHI.

PasmHoxenue u passutHe pacteHuid. ['ameropur u cnopoput. Melo3 B KM3HEHHOM IuKiIe pacTeHuid. OOpa3zoBaHue CHop B Ipolecce Meiosa.
I'ameTorenes y pacTeHuUM.

Om1010TBOPEHHE U PAa3BUTUE PACTUTENILHBIX OPraHU3MOB. /[BOMHOE OIIOOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHU.
MexaHu3MBbl peryiisiiui OHTOTE€HE3a y PaCTEHUH U )KMBOTHBIX. /leMoHCcTpanun
Hoprpersr: C.I. HaBamun, X. llIneman.

Tabmunel U cxembl: «BereraruBHoe pa3MHOXKEHHE», « THIBI O€Crooro pa3MHOXKEHHs», «Pa3sMHOXKEHHE XJIaMUAOMOHaIbD», «Pa3MHOXeHUe
SBIJICHBIY,

«PasmHOXKEeHHE THAPBIY, «Meito3y, «XpomocoMbly, «['ameTorenesy», «CTpoeHHe SHIIEKJIETKH U criepMaro3ouaay, « OCHOBHBIE CTaIUN OHTOTEHE3ay,
«IIpssimoe u HenpsiMoe pa3BuTHE», «Pa3zBuTHE MaliCKOTO )KXyKa», «Pa3zsuTtue capanum», «Pa3BUTHE JIATYIIKW,

«JIBOWHOE OIJIOJOTBOPEHUE Y LBETKOBBIX pacTeHUiD», «CTpoeHUE CEMAH OJHOJOJbHBIX M ABYAOJIBHBIX pacTeHUi», « KU3HEHHBIN UK MOPCKON
KammycTbh», «JKU3HEHHBIN UK MXay, « KU3HEHHBIN [IUKII MAMOPOTHUKA», <« KW3HEHHBINA LIMKIT COCHBIY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenaparsl SHIEKIETOK U CIIepMaTo30110B, Moeb «L{UKII pa3BUTHUS JISATYILIKIY.
JlaGoparopHas pabota «3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnaparaxy.

[IpakTuyeckas pabota «BblsiBlIeHHE IPU3HAKOB CXOJICTBA 3apOABIIIEH TO3BOHOUYHBIX JKUBOTHBIX).

JlaGoparopHast pabota «CTpoeHHe OpraHOB Pa3MHOXKEHHUS BBICIIMX PACTEHUI.

Tema 11. 'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB



Hcropusi cTaHOBICHUS M pa3BUTHUS T'eHETUKH Kak Hayku. Pabotel I. Mennens, I. ne ®pusa, T. Moprana. Poib 0TeueCcTBEHHBIX YUYEHBIX B pa3BUTHH
reaetuku. Pabotet H.K. KonbrioBa, H.1. BaBunosa, A.H. benosepckoro, I'JI. Kapnedyenko, I0.A. ®wmmuenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHBIE TE€HETUYECKHE ITOHSATHS M CHMBOJIBL. | OMOJIOTMYHBIE XpPOMOCOMBI, aJlJICJIbHBIC I'CHbI, AJIBTCPHATUBHBIC ITPU3HAKH, ,I[OMI/IHaHTHBIfI u
peuecanHHﬁ IMpU3HAK, TIOMO3UI0Ta, TICTCPO3UTrOoTa, 4YWUCTAsA JIMHUA, I‘I/I6pI/IIILI, T'CHOTHII, q)eHOTI/IH. OcHOBHBIC METOAbI TCHCTUKMH:
FI/I6pPI,Z[OJIOFH‘IeCKHI>'I, HI/ITOHOFI/I‘IGCKI/Iﬁ, MOJICKYJISIPHO- TeHETHYCCKUH.

JemoHcTparuu

[Toprpetsi: I. Mennens, I. ne ®pus, T. Mopran, H.K. Konsuos, H.1. Basunos, A.H. benozepckuii, I'./[. Kapneuenko, F0.A. ®ununuenko, H.B.
Tumodee-PecoBckuii.

Tabmuiel u cxembl: «MeTobl TeHeTHKHY, «CXeMbl ckpenuBanusy». Jlaboparopras padora «Jlpo3oduiia kak 00bEKT TCHETHUYESCKUX HCCIICOBAaHUN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBblit 3akon Menaens — 3akoH eauMHO0Opa3zus THOpPHAOB MepBOro mokojeHus. [IpaBuiio TOMHUHHpPOBAHMS.
Bropoii 3akon MeHienst — 3akoH pacuieIruieHus Mpu3HakoB. [luTonornyeckre 0CHOBBI MOHOTHOPHUIHOTO CKpelIuBaHus. [ MoTe3a Y4ucTOThl raMeT.

AHaJ’II/I3I/1py10H_ICC CKpPCIIMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKTep HaACJICIOBaHUS.
Pacmennenue IIPHU3HAKOB IIPpHU HCIIOJHOM JOMHWHUPOBAHHH.

JurubpuaHoe ckpemuBanue. TpeTuid 3akoH MeHens — 3aK0OH He3aBUCHMOTO HACJIeI0OBaHUS NMPU3HAKOB. [lUTONOrnYeckre OCHOBBI JUTHOPHTHOTO
CKpEIIMBaHHUS.

CueruieHHoe HacienoBaHue mpusHakoB. Pabotrel T. Moprana. CleluieHHOE Haclie[IOBaHHE TEHOB, HApYIICHHE CICIUICHHS MEXIY T'CHAMH.
XpOMOCOMHas TEOPHsI HACTICICTBEHHOCTH.

I'enetnka mosma. XpOMOCOMHBIM MEXaHU3M OIpEAENICHUs IoJa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. [OMOramMeTHBI M IeTepOraMeTHBIM ITIOJ.
I'eneTnueckas CTpyKTypa IOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenocrtHas cucremMa. [lneloTponus — MHOXKECTBEHHOE AEHUCTBUE TeHAa. MHOXKECTBEHHBIN ajulen3M. B3auMoneicTBre HeamleabHbIX
reHoB. KommiementapHocts. Onucras. [loaumepus.

T'enernueckuii KOHTPOJIb PAa3BUTHA paCTCHHﬁ, JKHMBOTHBIX M YCJIOBCKA, a TaKXC (bI/ISI/IOJIOFI/I‘-ICCKI/IX MponeccoB, MOBCACHUA W KOTHUTHBHBIX
q)YHKHI/Iﬁ T'eneTnueckue MexXaHHU3MEBI CI/IM6I/IOF6H633, MEXaHU3MBbI BSaHMOHeﬁCTBHﬂ «XO35MH — IapasuT» U

«XO035IMH — MUKPOOHOM». [ eHeTnuecKue aclieKThl KOHTPOJIS U U3MEHEHUS HACJIeICTBEHHON MH(OpMAITUU B TTIOKOJICHUSAX KJIETOK M OPTaHU3MOB.
Jlemoncmpayuu

[Toprpetsr: I. Mennens, T. Mopras.



Tabmuner 1 cxembl: «llepBblli U BTOpol 3akoHBl MeHnens», «Tperuld 3akoH MeHuens», «AHaIM3UpYyIOIIee CKpemuBanue», «HemnomHoe
JIOMUHUPOBAHUEY,

«CueruieHHOE HACJIEI0BaHUE MPU3HAKOB y Ap030huisly, «I eHeTrka mosay, «Kapuorum uenosekay, «Kapuorun apozoduiiby, «KapuoTun nTuisn,
«MHOX€ECTBEHHBIN anean3m», «B3auMoneiicTBHE TEHOB.

Ob6opynoBaHue: MOAENb Ui JIEMOHCTPAIlMN 3aKOHOB €IMHOO0Opaszus TMOPUAOB IMEPBOTO IMOKOJCHHS M PACLICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTpAIMK 3aKOHa HE3aBHCHMOTO HACJIETOBAHMS IIPU3HAKOB, MOJAEIb JUIsl JEMOHCTPALMK CIEIIEHHOTO HaclelI0BaHusl NMPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKporpenapar: «/po3odumnay.

[Ipaktuyeckas padora «M3ydeHue pe3ynbTaTroB MOHOTUOPUIHOTO CKPEIIUBAHUS Y JPO30(PUIIBD).
[pakTryeckas padora «V3yyeHue pe3yabraTroB JUTHOPUIHOTO CKPEIIUBAHUS Y 1PO30(UIIbI».
Tema 13. 3ak0HOMePHOCTH U3MEHYNBOCTH

BSaHMOHGﬁCTBHC reHoTuIla U CPCAbl IIPpU (1)OpMI/IpOBaHI/II/I (beHOTI/IHa. N3MeHYnBOCTh IIPHU3HAKOB. KauyecTBeHHBIE M KOJIUYECTBEHHBIC IIPHU3HAKU.
Buas n3MeHUNBOCTH: HEHACIICACTBEHHAS 1 HACIICACTBECHHAS.

MonudukanmonHas I3MEHYMBOCTh. Ponb cpenbl B popmupoBaHuy MoguduKannoHHON u3MeHunBocty. Hopma peakuuu npusHaka. BapuanuoHHbIi
psn u BapuanonHas kpusas (B. Moranncen). CBoiicTBa Moau(pUKalIMOHHONW U3MEHYUBOCTH.

I'enotunmueckass wu3MeHYUBOCTE. CBOICTBA T'CHOTHUIIMYECKOM W3MEHUYMBOCTH. BI/II[I)I TCHOTHIIMYECKON M3MEHYHMBOCTH: KOM6I/IHaTI/IBHa$[,
MyTallUOHHAs.

KomOuHaTuBHAs M3MEHYUBOCTh. Mei03 U IOJIOBOM nponecc — OCHOBa KOMOWHATHBHON HM3MEHYUBOCTH. POJb KOMOMHATUBHOW M3MEHUYHMBOCTH B
CO3aHNH T'CHECTHYCCKOI'O paaH006pa31/I$1 B IMpe€aciax OJHOIro Bujaa.

MyTaI_II/IOHHaH N3MCHYHUBOCTb. BI/I)IBI MyTaLIPIfIZ TCHHBIC, XPOMOCOMHBIC, 'CHOMHBIC. CroHTaHHBIE H HUHAYLIUPOBAHHBIC MYTAllUH. }Iz{epHHe u
OUTOILUIA3MAaTHYCCKUE MYTallUH. ComaTHyecKkue H II0JIOBBIE MyTaluu. HpI/ILII/IHBI BO3HUKHOBCHHA MYTaHHﬁ. MyTal"eHI:I n HUX BJIHAHHC Ha
OpTaHHU3MBI. 3aKOHOMepHOCTI/I MYTAIlMOHHOI'O IIpoI1eccCa. 3aKOH T'OMOJIOTHYECKHX pAaO0B B HaCHCHCTBeHHOfI HN3MCHYUBOCTHU (HI/I BaBI/IJ'IOB).
BHesmepHasI U3MCHYHMBOCTD WU HACJICACTBCHHOCTbD.

DNHUTreHeTHKa U STIMTEHOMHUKA, POJIb SIMUTEHETHIECKUX (DaKTOPOB B HACJIEIOBAHWY U U3MEHUNBOCTU (DEHOTUITUUYECKUX MPU3HAKOB Y OPTraHU3MOB.
Jlemoncmpayuu

[Toprpertsr: I. ne @pus, B. Moranucen, H.J. BaBunos.

Tabmuibl u cxeMbl: «Bunbl u3MEHUNBOCTHY, «MoaubuKalmoHHass U3MEHUYHUBOCTbY,

«KoMOunHaTuBHas W3MEHYUBOCTBY, «Meinosy, «OmnonoTBopenue», «l eHeTnueckue 3a00JIeBaHMs YeTTOBEKa», « Buapl MyTaruity.

OO6opynoBaHue: XHUBble M TepOapHble SK3EMIUISIPbl KOMHATHBIX pAcCTeHUU, PUCYHKH ((ororpaduu) >XKUBOTHBIX C pa3IMYHBIMH BHIAMU
WU3MEHYMBOCTH.



JlaGoparopHas pabota «VccnenoBanue 3akoHOMepHOCTEN MOAU(DUKAMOHHON U3MeHYMBOCTH. [locTpoeHre BapualiMOHHOIO psijia U BapUallMOHHON
KpUBOI».

[IpakTrueckas padbora « MyTaruu y 1po30¢ribl (Ha TOTOBBIX MHKPOIIpEIiaparax).
Tema 14. 'eHeTHKA YeI0BeKa

Kapuotun uenoBeka. MexayHaponHasi mporpaMMa MCCIEIOBAaHUS I'€HOMa 4esloBeKa. MeToabl M3ydeHUs] T€HETUKH YEJOBEKa: T'€HEAIOTMYECKUN,
OJIM3HEIOBBIM, LHUTOTC€HETUYECKUM, MOMYJISIIIMOHHO-CTATUCTUYECKUM, MOJICKYIsIpHO-TeHeTHYeCcKuii. COBpPEMEHHOE OIpe/esieHUe T'eHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIHPOBaHKe, B TOM yucie ¢ nomoiuisto [111P-ananu3za. HacneacTBennsle 3a0oneBanust yenoBeka. [eHHbIE
U XpOMOCOMHBIE OOJIE3HM 4UeJOBeKa. bONE3HM ¢ HACIEACTBEHHOH IMPeapacHojOKEHHOCThIO. 3HAYeHHE MEIUIMHCKOM TEHETUKHU B
MPEIOTBPAICHUH U JICYCHUHM TeHETUYECKHUX 3a00JeBaHM 4elloBeka. Meauko- reHeThdeckoe KOoHcynpTupoBaHue. CTBONIOBBIC KieTKU. [loHsTue
«TEHETUYECKOTO TPy3a». DTHUECKUE ACTIEKThI UCCIIEIOBAHUM B 00JIACTH PEIAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue q)aKTOpLI MMOBBIIIEHHOMN YYBCTBUTCIIBHOCTU  YCJIOBCKA K (bH?»H‘lGCKOMy U XUMHUYCCKOMY 3arpsA3HCHHUIO Oprxcanmeﬁ CpCabl.
T'enernueckas MpeaApacioIOKCHHOCTb YCJIOBCKA K ITATOJIOTHAM.

Jlemoncmpayuu
TaOnuie! u cxembl:«Kapuotun  yenoBeka»,  «MeTombl A3y4YECHUS ICHETHKH  4YeloBeKa», «leHermueckue  3a0o0jcBaHUS
YeJIOBEKAy.

[IpakTuueckas pabora «CocTaBieHUE U aHAIU3 POIOCIOBHOMY.
Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanust U cenekuus. 3apoxkaeHue celeKuuu u aoMmectukanuu. Yuyenue H.M. Basunopa o LleHTpax MpOMCXOXIEHHMS M MHOT00Opasus
KYJBTYPHBIX pacTeHuil. Posib cenexuny B CO31aHUU COPTOB pacTEeHUI M mopoJ KUBOTHBIX. COpT, Mopoia, mTaMM. 3aKOH TOMOJIOTHYECKHX psI0B
B HaciencTBeHHoW u3meHunBocTd H.U. BaBunosa, ero 3HaueHue 11 CENEKIIMOHHON PabOTHI.

MeTtoapl cenekimoHHONW paboThl. McKycCTBEHHBIM OTOOP: MAacCOBBIM M HHAWBHUIYalbHBIM. DTambl KOMOWHAIMOHHON cenekiuu. VcmeiTanue
Ipou3BoAUTENEH 10 NoTOMCTBY. OTOOP IO F€HOTUITY ¢ TOMOIIIBIO OLEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 110 TEHOTHUITY ¢ IoMolibio aHanu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEIeKIUOHHON pa0oThl. PaguaniMoHHbI 1 XUMUYECKUN MyTareHe3 Kak UCTOUHUK MYyTallUil y KyJIbTYpPHBIX
¢dopm opranusmoB. Vcnonp3oBaHHEe TEHOMHOTO PEJaKTHPOBAHUS U MeTooB pekoMOMHaHTHBIX JIHK nist moiydeHus mcxomHoro marepuana Juis
CEJICKIIH.

[Monydenue momumnouoB. BHyTpuBHI0Bas rubpuansanus. bau3kopoacTBEHHOE CKpelIuBaHUe, Wi WHOpUAUHT. HeponcTBEeHHOE CKpelllrBaHue,
uin ayropuauHr. [erepo3uc u ero mpuuuHbl. Vcronp3oBanue rereposuca B ceneknuu. Otnanénnas rubpuausanus. [Ipeogonenue Gecriomus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIUU PACTCHUI U )KUBOTHBIX. «3elI€HAsT PEBOTIOIUS.

COXpaHCHI/Ie U HU3YUYCHUC TCHCTUUYCCKUX PECYPCOB KYJIBTYPHBIX paCTeHI/Iﬁ n UX AJUKHX pOI[I/I‘-Ieﬁ IJId CO3daHHA HOBBIX COPTOB H FI/I6pI/I,I[0B
CEbCKOXO3SIMCTBEHHBIX KYJBTYDP. I/ISyquHe, COXpaHCHHUEC W YIIPABJICHUC TCHCTHUYCCKUMHU peCypCaMu CEIIbCKOXO3SIMCTBEHHBIX U ITPOMBICIIOBBIX



JKUBOTHBIX B HCIAX YIYUIICHHUA CYIICCTBYIOIIUMX W CO34aHHs HOBBIX IIOPOI, JIMHAN " KpOCCOB, B TOM YHCJIC C IPUMCHCHHUEM COBPEMCHHBIX
MCTOAOB HAYUYHBIX HCCHCHOB&HHﬁ, NEepCAOBBIX Hﬂeﬁ 1 HNCPCIICKTUBHBIX TEXHOJIOTUH.

Jlemoncmpayuu
[Toprpetsi: H.W. BaBunos, U.B. Muuypun, I JI. Kapnieuenko, I1.I1. Jlykpsauenko, b.JI. Actaypos, H. bopnoyr, /I.K. bensies.

Ta6JII/II_[I>I 1 CXCMBI: «HGHTpBI IMPOUCXOXKACHHUSA U MHOr006paSI/I$I KYJIbTYPHBIX paCTeHI/If/'I», «3aKOHTOMOJIOTHYECKHX pPsAO0B B
HaCJIeICTBECHHOM N3MCHYHBOCTH,

«Mertonpl cenekuny, «Otnanénnas rudpuanzanus», « MytareHesy.
JlaboparopHas pabota«l3yueHue  COPTOBKYIBTYPHBIX pacTEHUUN u MOPOJT IOMAIIIHUX KUBOTHBIXY.
JlaboparopHas pabora «3ydyeHre MeToJ0B cenekiuu pacteHuity. [Ipaktuueckas padota «I[IpuBuBKka pacTeHui.

Okckypeusi «OCHOBHBIE METOABI M JIOCTHIKCHHS CEJNEKIHMH PACTEHWH M IKUBOTHBIX (HA CENEKIHMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epmy,
COPTOMCIIBITATENIbHBINA YYaCTOK, B TEINIMYHOE XO35HCTBO, B Ja0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHoJ0rus 1 CHHTETHYECKAsI OMOJIOT U

OOBeKThl, HUCHONb3yeMble B OMOTEXHOJIOTHMH, — KIETOYHBIE M TKAaHEBbIE KYJIBTYPbl, MUKPOOPTaHU3MBbI, MX XapaKTepUCTHUKA. TpaauluOHHas
OuoTexHoNorus:  XJjeOoreyeHnue, TMOMYYCHHE KHUCIOMOJIOYHBIX — MPOAYKTOB, BHHOAenWe. Mukpobuonornueckuii  cuHTe3. OOBEKTHI
MHUKpOOHOIOrn4eckux Texnonoruil. [IponsBoacTeo Oenka, aMMHOKUCIOT M BUTAMUHOB.

CO3IIaHI/Ie TEXHOJIOTUM U HHCTPYMCHTOB LCJIICHAIIPABICHHOIO M3MCHCHUA W KOHCTPYUPOBAHHA T'€CHOMOB C LECJIBIO MOJYYCHUSA OPTraHU3MOB U HX
KOMITOHCHTOB, COACPKAIIUX HEC BCTPCUAOIIHUECA B IPUPOIC OMOCHHTETHYECCKHUC ImyTH.

Knerounas HWHKCHCPUL. MeTOI[BI KYJIBTYPBI KIICTOK U TKaHEeH paCTCHI/Iﬁ " )XUBOTHBIX. KpI/IO6aHKI/I. Comarunueckas FI/I6pI/I,Z[I/I3aI_[I/I$[ U COMaTUYECKHUI
3M6pI/IOF€H€3. Hcmonp3oBanue TramionaoB B CCICKIHNU paCTeHHﬁ. HonyquI/Ie MOHOKJIOHAIBHBIX aHTUTEO. VICIOIb30BaHNE MOHOKJIOHAJIBHEBIX H
IMOJIUKJIOHAJIbHBIX AHTHUTCII B MCIUIIMHE. I/ICKYCCTBCHHOC OIINIOAOTBOPCHHUC. PCKOHCTPYKI_II/IH HIZL[CKJ'ICTOK U KIIOHUPOBAHHUC KHUBOTHBLIX. MCTO,I[
TPaHCIUIaHTaOUU SAACP KIICTOK. Texunomoruu O310POBJICHUSA, KYJIBTHUBUPOBAHUA W MHKPOKJIOHAJBHOI'O0 Pa3sMHOXCHHUA CEIbCKOXO3SIMCTBEHHEIX

KYJBTYP.

XpoMocoMHasi U TeHHas HH)keHepus. VcKycCTBeHHbBIN cuHTe3 reHa U KoHcTpyupoBaHue pexomMOuHaHTHBIX JIHK. Cospanue TpaHCreHHBIX
Oopranu3MoB. JIOCTHKEHHsI U IEpCIEKTUBBI XPOMOCOMHOM U T€HHOM MHXEHEPUU. DKOJIOTHYEeCKHe U AITUYECKUe MTPOOIeMbl TeHHON MHKEHEPUH.

Menununckue OuorexHonoruu. [loctrenomHas tmdpoBas menununa. [TIP-guarnoctika. MeTabonoMHBINA aHAN3, TEHOIICHTPUYECKUN aHATU3
MpoTeOMa YeJIOBEKa JJI OIEHKH COCTOSHUS €ro 370pOBbi. Vcronp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnowHXeHepus st
pa3paboTku (GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3MaHMsSI KOMIUIEKCHBIX TKaHEH COYeTaHWeM TEXHOJIOTHH TPEXMEPHOro
OuonpuHTHUHTA U cKadPoIarHTA IS peIIeHUs 3a/1a4 MePCOHATN3UPOBAHHON METUITHBI.

Coznanne BEKTOPHBIX BaKLUMH C LENbl0 oOecrieyeHus: KOMOMHHMPOBAHHOM 3amuThl oT Bo3Oyauteneii OPBU, ycraHoBieHME MONIEKYISPHBIX
MexaHu3MOoB ¢yHKunonupoBanust PHK-conepakaniix BUpycoB, BBI3BIBAIOIIUX 0CO00 ONacHbIe 3a00I€BaHNs YeTI0BEKa U )KUBOTHBIX.



Jlemoncmpayuu

Tabmunpl 1 cxeMmbl: «Vcronb30BaHue MHUKPOOPIraHU3MOB B IIPOMBIIIIICHHOM

MPOU3BOJCTBEY, «Kierounas WHXXEHEPHUSY, «l'ennasa
WHXXECHEPUS».

JlaboparopHas pabora «M3yueHune o6bekToB OnoTexHonorum». [lpakruueckas padora «llonydeHrne MOIOUHOKUCIBIX TPOTYKTOBY.

:‘)KCKprI/IH «buorexnomorus - BasKHEHIIIas IMPOU3BOAUTCIIbHAA  CHJIa COBPEMCHHOCTH (Ha OHMOTEXHOJOrNYECKOE HpOI/I3BO,I[CTBO)>>.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMObI
IO BUOJIOTA HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibraTaM OCBOCHUS OOYy4YalOUIMMUCS MPOrpaMM CpEeIHEro oOIiero oopazoBaHUs: JTUYHOCTHBIE,
METaIpeIMETHbIC U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MPOrPAaMMBI IO OMOJIOTHHU BBIIEICHBI CIESIYIOIINE COCTABIAIONINE: 0CO3HAHNE 00yUYarOIIUMUCS
poccuiicKoil TpakJaHCKOM HMIEHTMYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CaMOCTOSATEIIBHOCTH M CaMOOIIPEJENICHUI0, HAJM4he MOTHUBALUM K
00yueHHI0 OMOJIOTHH, IIEJIEHAIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUH JIMYHOCTM HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX
TpaJuLMi Pa3BUTUSA OUOJOIMUYECKOrO 3HAHHUS, FOTOBHOCTb U CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, IPUCYILIUMHU CHUCTEME OHOJIOrMYEcKOro oOpa3oBaHMs, HAJIWYME IPABOCO3HAHUS SKOJOTUYECKOM KYJBTYpBI,
CIOCOOHOCTHU CTaBUTh LEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOCHUS IPOrPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE y4eOHoU u BOCTHUTATEIbHON
JACATCIIBHOCTHU B COOTBCTCTBHH C TPAAULIUOHHBIMHA pOCCHfICKI/IMI/I COLMOKYJIBTYPHBIMHU, UCTOPUUCCKUMHU U JYXOBHO- HPABCTBCHHBIMU

LIEHHOCTSIMH, NPUHATHIMU B oOmiecTBe paBUJIaMU u HOpMaMH
MOBEJICHUS u CIIOCOOCTBYIOT npoueccam CaMOIIO3HAHU4, CaMOBOCITUTAHUS

U CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3MIMM JMYHOCTH, MAaTPUOTU3MA U YBAXKEHUS K 3aKOHY U IMPaBOMOPSIKY, YEJIOBEKY Tpyda U
CTaplIeMy MOKOJEHUI0, B3aUMHOTO YBa)KEHUS, OEepeKHOTO  OTHOLICHHS K KYyJIIbTYPHOMY HacleIui0 U TpaguLUsAM
MHOTOHaIMOHaIBHOTO Hapojaa Poccuiickoit deneparuu, mpupojie U OKpyKarolie cpene. JIMUHOCTHBIE pe3ysibTaThl OCBOSHHUS y4eOHOTO MpeaMeTa
«buronorus» I0IKHBI OTpaXarb TOTOBHOCTh u CIIOCOOHOCTH oOyyaronmxcs PYKOBOJICTBOBATHCS

chOpMHUPOBAaHHOW  BHYTPEHHEW  TMO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX OpPHUEHTAIMH, TMO3UTHBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, pacHIMpEHHE >KU3HEHHOTO OMbITAa M OMNbITa AEATEeIbHOCTH B MpOIlecce
pean3anry OCHOBHBIX HAIIPABJICHUI BOCITUTATEIIBHOMN

NeSITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaAHCKOT0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh T'PAXKJAHCKOM MO3UIIMK 00YYaIOIErocs KaK akTUBHOTO U OTBETCTBEHHOTO YJIeHAa POCCHICKOTO O0IIECTBa;
0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHNE 3aKOHA U IIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOp‘ICCKOfI ACATCIIBHOCTHU IMPU CO3JaHUU qu6HBIX MMPOCKTOB, PCIICHHUU y‘{e6HBIX W II0O3HAaBaTCJIbHBIX 3aja4,
BBIIOJIHEHUY OHOJIOTHYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTH OIPCACIIATh CO6CTBCHHyIO MO3HMIHMIO 110 OTHOIICHUIO K SABJICHUAM COBpCMCHHOﬁ JKU3HU U OOBSICHATh Cé;



YMCHHUE YUYUTBIBaTh B CBOHMX HeﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O BSaHMO,Z[efICTBPIﬂ HIOI[Cﬁ C pPa3sHbIMH Y6e}KI[eHI/I${MI/I, KYJIbTYPHBIMH
OCHHOCTAMMA U COLIMAJIbHBIM ITOJIOKCHHEM

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUs Y4EOHBIX, TO3HABATENILHBIX M HCCIEIOBATENIbCKUX 33/a4, YBaKUTEIBHOIO
OTHOIICHUS K MHEHHIO ONIOHEHTOB MPU 00CYKIEHHH CIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONIEPIKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOMN U BOJIOHTEPCKOU JEATENBHOCTH;
2) NATPUOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTb POCCUMCKOM IpakaHCKOM HMIEHTUYHOCTH, NATPHOTH3MA, YBAaXKEHUS K CBOEMY HApOIy, 4yBCTBa OTBETCTBEHHOCTH IEpen
Ponunol, roprocty 3a ¢cBOM Kpai, cBOX0 PonnHy, CBOM A3bIK U KYJIBTYpY, IIPOILIIOE U HACTOsIIEe MHOIOHAIMOHAIBLHOTO Hapoaa Poceny;

ONCHHOCTHOC OTHOIICHHE K MPHUPOAHOMY HACICIHUIO W MaMATHUKaM IMPUPOAbI, JOCTUKCHUAM Poccuu B HAyKe, UCKYCCTBEC, CIIOPTEC, TCXHOJIOIUAX,
TPYAC,

CHOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJICHHME M Pa3BUTHE OMOJIOIMH, TOHUMAaHMs 3HAYCHHsI OMOJIOTUM B MO3HAHUU 3aKOH OB
IPUPO/BI, B KU3HH YEJIOBEKA 1 COBPEMEHHOTO OOIIECTBA;

uzeiHas yoexa€HHOCTh, TOTOBHOCTD K CIYXeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €r0 Cyan0y;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSA:

OCO3HAHME JYXOBHBIX [IEHHOCTEW POCCUHUCKOTO Hapoaa; ChOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO MMOBEICHUS;
CrOCOOHOCTD OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;
OCO3HaHME JMYHOTO BKJIa/la B IOCTPOEHHE YCTOMYMBOIO OyIyIIEro;

OTBCTCTBCHHOC OTHOMICHUC K CBOUM POAUTECIIAM, CO3AHUIO CEMbU HAa OCHOBEC OCO3HAHHOIO ITPUHATUSA LIECHHOCTEN CEMENHOM KM3HU B COOTBETCTBUU
C TpaauuusIMU HAPOJA0B POCCI/II/I;

4) ICTETHYCCKOI0 BOCIIUTAHUA:
OCTECTUYCCKOC OTHOUICHUC K MUPY, BKIIIOYasd 3CTCTUKY 6I>ITa, HAYy4YHOT'0 U TCXHUYCCKOI0 TBOpUYCCTBA, CIIOPTA, Tpyaa, O6HI€CTB€HHI)IX OTHOIHGHI/II\/'I;

MMOHUMaHHE SMOIMOHAIPHOIO BO3ACHCTBHUS KHUBOI npupoabl U ee IOEHHOCTHU, TOTOBHOCTH K CaAMOBBIPAXXCHHIO B PAa3HBIX BHUJAAX HCKYCCTBA,
CTPEMIICHUC ITPOABIIATH

Ka4eCTBa TBOPYECKOMN JINUHOCTH;
5) ¢puszuyeckoro BocnuTanus, GOPMUPOBAHHUS KYJIbTYPhI 310POBbsI H SMOIMOHAJIBLHOIO 0JIATONOJIYYHS:

NOHMMaHME W peanu3auus 370poBoro M Oe3zomacHoro oOpas3a >XKU3HM (370pPOBOE IMUTAHHE, COOIONEHHE THUTMEHHYECKUX IPaBHI M HOPM,
cOalaHCUPOBAaHHBIN PEKUM



3aHATHUM M OTObIXa, peryispHas (u3nyeckas aKTHUBHOCTb), OEpexHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLIEHHS K COOCTBEHHOMY
(¢u3nUIecKOMy U TICUXHYECKOMY 3/I0POBBIO;

MOHUMaHWE IIEHHOCTH TPAaBWJI WHIUBUIYAIBHOTO M KOJIJISKTUBHOTO OE30IMaCHOTO IMOBEJICHUS B CHUTYAIUAX, YTPOXKAIOIIUX 3JI0POBBI0 M KU3HU
JIFOJICH;

OCO3HAHHE MOCIIEACTBUI U HEMPUATHS BPEIHBIX MPHUBBIYEK (YIIOTPEOICHNUS aJIKOTOJISL, HAPKOTHKOB, KYpEHUs);
6) TPYAOBOI'0 BOCIIMTAHUSA:
TOTOBHOCTB K TpPYAy, OCO3HaHUE LIEHHOCTU MaCTepCTBa, TPyAOI00HE;

TOTOBHOCThL K aKTHMBHOH ACATCIIBHOCTHU TEXHOJOTMYECKON U COIlMaIbHOM HaITpaBJICHHOCTH, CIIOCOOHOCTh HHUOUUPOBATL, INNIAHUPOBATL H
CaMOCTOATCIIbHO BBIINIOJIHATE TaKYI0 ACATCIBbHOCTD,

MHTEpEC K pa3InyHbIM cepaM MpodecCHOHATFHON AeATEIbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBEIOOp OyayIieil mpodeccun 1 peain30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BaHUIO Ha IPOTSHKEHUU BCEH JKU3HY;
7) IKO0JI0TMYECKOr0 BOCIINTAHUS:
HKOJIOTUYECKH LIEIeCO00pa3HOE OTHOIIEHHE K IPUPOAE KaK UCTOUHHUKY XKHU3HU Ha 3eMile, OCHOBE €€ CyILECTBOBaHMS;

MOBBIIIICHHE YPOBHS IKOJIOTMUYECKOW KYIBTYphl: MPUOOPETEHHE OIbITa TIAHUPOBAHUS IMOCTYNKOB M OIIEHKH WX BO3MOXKHBIX TMOCIEACTBUN IS
OKpY>KaroIleu Cpeibl;

OCO3HaHME MT00AJIBHOTO XapaKTepa 3KOJIOIMUeCKHX MpoOJIeM U MyTel MX pelIeHHus; CIoCOOHOCTh MCIOB30BaTh MpuoOpeTaeMble MPU U3yUeHUH
OMOJIOTMY 3HAHUS U YMEHHUS IIPU PEIICHUH NMPOoOJIeM, CBI3aHHBIX C PAllMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOEHNEe  MPABUI

MOBEJICHUSI B MPUPOJE, HAIPAaBJICHHBIX Ha COXpaHEHHE paBHOBECHS B JKOCHCTEMaX, OXpaHy BHIOB, 3KOCUCTEM, Ouocdepsl);
aKTUBHOE HETIpUTHE JIeHCTBUN, MPUHOCAIINX BpEl OKpYXKarollel NMpUpOAHOHN cpeie, yMEHUE MPOrHO3UPOBaTh HEOIArONpUsATHBIE SKOIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHCTBUI U NMPEIOTBPALIATh UX;

HAJIMYHUEC Pa3BUTOIO0 3KOJOTHUYCCKOT'O MBINUICHUA, AKOJIOTMYECKOM KYJIBTYPEI, OIIbITa ACATCIBHOCTHU AKOJIOTMYECKOM HaIIpaBJICHHOCTHU, YMCHUS
PYKOBOJACTBOBATLCSA MMHU B HO3HaBaTCJ'II)HOI\/JI, KOMMYHHKaTHBHOﬁ u COHI/I&J’IBHOI\/'I IMPAKTHUKE, TOTOBHOCTHU K Y4YaCTUIO B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH
JKOJIOTUUYECKOMU HaIIPaBJICHHOCTH;

8) LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JMaJore KyJabTyp, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUDPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM U YMTATEIbCKOM KYJBTYPhBI KaK CpCACTBA B3aHUMOJICHCTBUS MCXKAY JOAbMU U ITO3HAHUA MUPA,



MOHMMaHUEe creuu(UuKy OHUOJIOTMM KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHMHM PALMOHAIBHOIO HAy4YHOIO MBIIUICHUS, CO3JaHHUU
[[EJIOCTHOTO TPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O SAMHCTBE MPHUPOJILI, YSIIOBEKA M O0IIEeCTBA, B TO3HAHUH IMPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHnu IpoodIeM coXpaHeHHsI IPUPOIHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAUUMOCTH OMOJIOTMH JJISi COBPEMEHHOW IMBHJIM3AIMM: OOECIEUeHHs] HOBOTO YpPOBHS PAa3BUTHS MEIUIUHBI, CO3JaHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTMH, CIIOCOOHBIX peIIaTh PEeCypCHbIE MPOOJEMbl Pa3BUTHs YEJIOBEYECTBA, IOUCKA IyTeH BBIXOAA M3 II0OAJIBHBIX
IKOJIOTUYECKHX IpoliieM M obecreyeHHus Nepexofa K yCTOMYMBOMY DPa3BUTHIO, PAllMOHAIBHOMY HCIIOIB30BAHUIO MPUPOIHBIX PECYPCOB H
(OpPMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHUH OMOJOTMYECKUX 3HAHMH B LENSAX IOBBILCHHSA OOIICH KyNBTyphl, €CTECTBEHHO-HAyYHONH I'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PyHKIIMOHAIBHOW IPaMOTHOCTH 00yUaromuxcs, GOpMUPYEMOH MPU U3YyUEHUU OMOJIOTHH;

IMOHUMAHHE CYITHOCTU MCTOHOB IMO3HAHUA, UCITIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOIL30BaTh MMOJIy4acMbIC 3HAHUA IJId aHaJIn3a
1 OOBSICHEHHS SIBJICHUH OKpYy’Karomiero Mupa u nNpoucxoadiunx B HEM HSMeHeHHﬁ, YMCHHC OCJIaTh 000CHOBAHHBIE 3aKJIFOYEHHS HA OCHOBE HAyYHBbIX
(1)aKTOB N UMCIOIUXCS JAaHHBIX C HCJIBIO IMOJYUCHUA JOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTh CAMOCTOSATENLHO HCII0IL30BaTh OMOIOTMYECKHE 3HAHUS JJIA pCIICHUA npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

OCO3HAHUE LICHHOCTU HAy4YHOU AEATEIIBHOCTH, TOTOBHOCTb OCYILECTBIIATH IIPOCKTHYIO U MCCIIEAOBATEIbCKYIO ACATEIBHOCT UHAUBUIYAIBHO U B
rpy1Ime;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpA30BaHUIO, K aKTHBHOMY ITOJYYCHHIO HOBBIX 3HAHHMW TIO0 OWOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbI

MeranpeameTHble pe3yabTaTbl OCBOGHMsA YyuyeOHOro mnpeamera «buomorusy BKIIOUAOT: 3HAYMMBIE A (POPMUPOBAHHUS MHPOBO33PEHHUS
o0yyaronuxcsi MEXIUCLUIUIMHAPHbIE (MEXIpeIMEeTHbIE) OOIleHayYHbIe IOHATHSA, OTPaXXKaloIIUMe IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M
cneun(rKy METOJ0OB IMO3HAHHUs, HMCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, HHEpIus, SBJIEHHUE, MPOLECC, CUCTeMa, HAay4yHbIH (axT,
IPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEOBaHNE, HAOII0/IEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCAJIbHbIE YUueOHbIE
neiictBusi  (TMO3HABaTelNbHblE, KOMMYHHUKAaTHBHBIE, peryiasTHBHbIE), oOecrneunBaroniye (opmupoBaHue (YHKIMOHAIBHOM TPAMOTHOCTH U
COLIMAJILHOM KOMIETEHIIMH OOYyYaroIIMXcsl; COCOOHOCTh OOYYaroIIMXCsl MCIOJIb30BaTh OCBOEHHBIE MEXIWCHUUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HaHUS M YHUBEpCAJIbHbIE YUeOHbIE IEHCTBHS B TO3HABATEILHON M COLIMATIBHOM MPaKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YpOBHE cpegHero oOmiero oOpas3oBaHus y oOydaromierocs OyayT cGOpPMHPOBaHBI IO3HABATENIbHBIC
YHUBEpCaJbHbIe yueOHbIE IeUCTBUS, KOMMYHHKAaTUBHbIE YHUBEpCAJbHbIE yueOHbIE AEMCTBUS, PETYISTUBHbBIE YHUBEpPCAIbHbIE YUEOHbIE EHCTBUS,
COBMECTHAs J€ATEIbHOCTD.

ITo3HaBaTe/ibHBIC YHUBEpPCAJIbHBbIC YUeOHbIe AeliCTBUS

Ba3oBble Jjornueckue JeficTBUA:



CaMOCTOSITENIbHO (POPMYIIUPOBATEH U aKTYaIM3UPOBATh MIPOOIIEMY, pacCMaTpHUBATh €€ BCECTOPOHHE;

UCTIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBILUICHUS (aHAIN3a, CHHTE3a, CPABHEHUS, KIIacCU(pHUKaIMU, 0000IIEeHNs ), paCKPHIBATh
CMBICJI OMOJIOTHYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATh CBSI3U C APYTMMHU MOHATUSAMHU);

OTIPENIEIATh 1IEIN JACITCIBHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKCHHS, COOTHOCHTh PE3yJbTaThl JCSITCIBHOCTU C IMOCTaBICHHBIMU
LETISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKHE TIOHATHS Ut OObsICHEHUS (PAKTOB M SIBJICHUH KUBOW IPUPOJIBI;

CTPOUTH JJOTHUYCCKHUE PACCYKIACHUA (I/IH,HYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTHU U IIPOTUBOPCUHA B paCCMAaTpHUBACMBIX
SABJICHUSAX, CI)OpMy.HI/IpOBaTB BBIBOJbI U 3aKJIFOYCHMUA,

IMPUMCHATH CXECMHO-MOZACIIbHBIC CPCACTBA IJId MPEACTABICHUSA CYIICCTBCHHBIX CBSI3C¢HM U OTHOIICHUU B HN3y4acMbIX OMOIOTHYECKUX O6’beKTaX, a
TAKXKEC HpOTHBOpG‘II/Iﬁ Pa3HOI0 poid, BLIABICHHLIX B PA3JIMYHBIX I/IH(I)OpMaI_II/IOHHLIX HCTOYHHKAX,

pa3pabarbiBaTh IJ1aH PELIeHUs IPOOIEeMbl ¢ YUETOM aHAJIN3a UMEIOIUXCS] MaTepUalIbHBIX U HEMAaTepUalIbHbBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIIEACTBUH AESITEIBHOCTH;
KOOPAMHUPOBATH U BBHIIOIHATH PA0OTY B YCIOBHUSX PEATHHOTO, BUPTYATHbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBILUICHUE IIPU PELICHUN )KU3HEHHBIX MPOOJIEM.

ba3zoBbie ucciienoBaTenbCKue ACUCTBUSA:

BJI1aACTh HaBBIKaMH y"Ie6HO'I/ICCJIC,I[OBaTeJ'IBCKOI7I 151 HpOGKTHOfI ACATCIIbBHOCTH, HABBIKAMU PA3PCIICHUA HpO6J'IeM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K
CaMOCTOATCIIbHOMY ITOUCKY MECTOAOB PCIICHUA MPAKTUYCCKUX 3a/ia4d, IPUMCHCHHIO Pa3JIMYHbIX METOAOB ITO3HAHUS

HCIIOJIB30BATh PA3JIMYHBIC BUABI JCATCIBHOCTH IO IMOJIYYCHHUIO HOBOT'O 3HAHUS, €0 UHTCPIPCTAIIUH, HpeO6pa3OBaHI/IIO U IPUMCHCHUIO B y‘Ie6HLIX
CUTyallMdaX, B TOM YUCJIC IPpU CO3JaHUN y‘-I€6HBIX N COOMAJIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUTT MBIIJICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTUEH, KIIFOUYEBBIMU TTOHATUSIMU U METOJIAMU;
CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHLHON IEATEIbHOCTH 1 KU3HEHHBIX CUTYaIUAX;

BBISIBIIITH IPUYMHHO-CIICACTBEHHBIE CBS3U U aKTyaJIM3UpPOBATh 3aady, BbIIBUTATh TUIIOTE3Y €€ PELICHNUS, HAXOAUTh apIYMEHTHI I JOKa3aTeIbCTBa
CBOMX YTBEpKJICHUH, 3a7jaBaTh NapaMeTPbl 1 KPUTEPUH PELICHUS;

AHAJIU3UPOBATh IMOJYYCHHBIC B XOAC PCIICHHA 3adadyu PE3YJIbTAaTbl, KPUTUYCCKH OLUCHHUBATH HUX AOCTOBCPHOCTH, IMPOTrHO3UPOBATH M3MCHCHHC B
HOBBIX YCJIOBUSIX;

JAaBaTb OLCHKY HOBBIM CUTyallUsIM, OLICHUBATb HpHOGpeTéHHLIﬁ OIIBIT,

OCYUIECTBJIATD LIE€JICHANIPABICHHBIN MMOMCK IIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS B IPO(HECCHOHATIBHYIO CPELY;



YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U IPAKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJIEH, ITPEIaraTh OPUTHHAIBHBIE TTOIXO/Ibl M PEIICHHS, CTAaBUTh MIPOOJIEMbI U 3a1a4H, JIOIYCKAIOIINE aIbTePHATUBHBIC PEIICHU .
Pabora ¢ nndopmanmeii:

OPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHUKAX UH(OpMaIuu (TekcTe yueOHOro mocodusi, Hay4uHO-TOMYSIPHOM JTUTeparype, OMOJIOrHYECKUX CIIOBapSIX
U CIIPAaBOYHMKAX, KOMITBIOTEPHBIX 0Oa3zax NaHHBIX, B VHTepHeTe), aHaIM3MpOBaTh HH(POPMAIHMIO pa3IMYHBIX BHJIOB M (hOpM NpeacTaBiICHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIe METOMBI NMPHU MOUCKE U 0TOOpe OHoNIornueckoi nHpOpMaIuu, HEOOXOIUMOM I BHITIOTHEHUS
y4eOHBIX 3a/a4;

nproOpeTaTh OMBIT MCIOJIB30BaHUA WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATh KYJIBTYpPY AKTHBHOTO HCIIOIb30BAHUS
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJbHYIO (OpPMY NpPEACTaBICHUS OWOIOTHYECKOW HWHGpOpManuu (CXembl, rpaduku, AHarpaMMbl, TaOIUIHI,
PHUCYHKH U ApYroe);

UCIIOJIb30BaTh HAy4HBIH $3bIK B KauecTBE CpeAcTBa Ipu pabore ¢ Ouosornueckoi MHGOpMalLueil: NMPUMEHATh XUMUYECKHe, (PU3UYecKue H
MaTreMaTU4ecKhe 3HAaKW W CHMBOJBI, (OpPMYJbl, aOOpeBHaTypy, HOMEHKJIATypy, HCIIOJIB30BaTh M IPEeoOpa3oBHIBATH 3HAKOBO-CHMBOJIUYECKHE
CPEICTBA HAIVIAIHOCTH;

BJIa/IeTh HABBIKAMH PACIO3HABAHMSI U 3aIIUTHI HHGOpMAIINH, HHOOPMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.
KoMMyHUKaTHBHbIE YHUBEPCAIbHbIE YUeOHbIE el CTBUSI
Oomenue:

OCYHICCTBJIATE KOMMYHHUKAIIUU BO BCCX c@epax JKU3HH, aKTUBHO Y4aCTBOBATH B TUAJIOT'C UJIN JUCKYCCHHU I10 CYHICCTBY O6CY)K,I[aeMOI\/’I TCMBI (y'MeHI/Ie
3alaBaTb BOIIPOCHI, BBICKA3BIBATDb CYKACHWSA OTHOCUTCIIBHO BBIITOJTHCHUSA npennaraeMoﬁ 3aa4r, YUUTBIBATb MHTCPCCHI U COTTIACOBAHHOCTH HOSI/IIII/Iﬁ
APYrux y4aCTHUKOB AUajiora ujm I[I/ICKYCCI/II/I);

paciio3HaBaTb HeBCp6aJ'IBHBIC cpeacrBa O6H.[CHI/ISI, NIOHUMATh 3HAUYCHUC COLNUAJIbHBIX 3HAKOB, IMPCANOCBUIOK BO3HUKHOBCHUS KOH(I)J'II/IKTHLIX
chyaquI, YMEThb CMATYATh KOH(l)J'II/IKTBI " BECTH IIEPETOBOPHEI;

BJIa/IeTh Pa3IUYHBIMU CIIOCOOAMU OOILEHUSI M B3aMMOACHCTBUS, TTOHUMAaTh HaMEPEHUs APYTUX IO, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K
cobeceTHUKY U B KOPPEKTHOM hopme popMynnpoBaTh CBOU BO3PAKEHUS;

paSBépHYTO 1 JIOTUYHO HU3Jiaratb CBOIO TOYKY 3PCHHA C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEICTB.



CoBMecTHanA AeITEeJIbHOCTD.

NOHUMAaTh W KCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBHUIYaJbHOH paOOTHI MPH PELICHUH OHOJIOTHYECKOW MpoOsieMbl, 000CHOBBIBATH
HEOOXOAMMOCTh IPUMEHEHHUS IPYNIOBLIX (HOPM B3aMMOAEUCTBUS MIPU PEIICHUN yU4eOHOH 3a1a4H;

BBI6I/IpaTI:> TEMATUKY U METObl COBMECTHBIX ,HCfICTBHfI C y‘léTOM O6H_[I/IX HHTEPECOB U BO3MOXKHOCTEH KaXXI0T0 4JICHA KOJJICKTHBA,

[IPUHUMATh L€ COBMECTHOM N€ATEIbHOCTU, OPraHUW30BbIBATh U KOOPAMHUPOBATH JAEHCTBUA MO €€ JOCTHXKEHMIO: COCTABIAThH IJIAH JCHCTBUU,
pacipenenaTh POy ¢ y9€TOM MHEHUI YYaCTHUKOB, 00CYKIaTh PE3yabTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4€CTBO CBOCI'0 BKJIaJia U KAXKJI0Iro ydaCTHHUKAa KOMaH/Ibl B O6IHHI>'I pE3YyIbTAT 110 pa3pa60TaHHI>IM KPHUTCPUAM;
npeajiaraTb HOBbIC IIPOCKTLI, ONCHUBATb HACHU C IIO3UIIMH HOBU3HLI, OpPUTMHAJIbLHOCTH, HpaKTquCKOﬁ 3HAYMMOCTH,

OCYHICCTBJIATH ITO3UTHBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMUHBIX CUTYAIUAX, ITPOABIIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITE HWHHUINAaTUBHBIM.

PerynstuBHble yHUBEpCalbHbIE YUEOHbIE IEHCTBUS
Camoopranuzanusi:
UCIIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUIS BBISIBICHHSI TPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YYCOHBIX CUTYAIIHSX;

BHIOUpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUMN IEJIEBBIC W CMBICIIOBBIC YCTAHOBKM B CBOMX JCHCTBHUSIX M TMOCTYNKAX IO OTHOUICHUIO K YKHUBOMN
HPUPOJIC, CBOEMY 3I0POBBIO M 3JI0POBBIO OKPYIKAFOIIHX;

CaMOCTOATCIIbHO OCYIICCTBIIATh ITO3HABATCIIBHYIO OCATCIBHOCTDb, BBLIABJIATH HpO6J'ICMI)I, CTaBUTh U q)OpMYJII/IpOBaTB COOCTBCHHBIE 3aJa4u B
06pa30BaTeHLHOﬁ ACATCIIbBHOCTH U JKU3HCHHBIX CUTYAllUAX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELIeHHs POOIEMbI C YUETOM UMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUM;
J1aBaTh OIIEHKY HOBBIM CUTYaIUsM;

pacHIMpATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPeIOYTEeHH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPUOOPETEHHBII OMBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKON 3PYIUIIMU B pa3HbIX 00acTIX 3HaHUMN, IOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTeNbHBIN U
KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JAaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPECKTHUBLI B ACATCIILHOCTD, OLICHUBATL COOTBCTCTBUC PEIYJIbTATOB LCIISAM;



BJIaJIeTh HaBbIKAMM I103HABAaTEJbHOM pe(uIeKCUM KaK OCO3HAaHUS COBEPIIAEMbIX JEHCTBUH M MBICIMTEIbHBIX IPOLECCOB, UX PE3YyJIbTaToOB U
OCHOBAHMM, UCIIONB30BATh MPUEMBI pEIICKCHH ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 UX CHIKEHHIO; MPUHUMATh MOTHUBBI U apryMEHTHl APYTUX MpPH aHaIu3e
pe3yabTaTOB JEATEIbHOCTH;

[IpunsTHE ce0s U IPYTHX:
NPUHUMATH ce0s1, TOHUMAas CBOM HEIOCTATKU M JIOCTOMHCTBA;
NPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX MPH aHAINU3€E PE3YJIbTaTOB JACSITEIBHOCTH; IPH3HABATH CBOE MPABO M MPABO JIPYTUX HA OLIHOKH;

pa3BUBATb CIIOCOOHOCTH ITOHUMATh MUD C O3UIUU APYTOro 4CJI0BCKaA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl OCBOCHUS COAEpKaHUS ydeOHoro mpeamera «buomorus» Ha yrmyOn€éHHOM ypOBHE OpHMEHTHPOBAaHBI Ha OOecriedeHue
npoduIbHOro 00ydeHus obyuaromuxcs 6uosnoruu. OHU BKIIOYAIOT: crienuduyeckue s OMOJIOTUU HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI
10 OCBOCHHIO, MHTEPIPETAIIMK U MTPEoOpPa30BaHUIO 3HAHUMN, BHJIBI ACATEIHHOCTH 1O TOJYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B Pa3IMYHBIX
yueOHBIX, a TAKXKe B PeaJIbHBIX KU3HEHHBIX CUTyalusX. [IpeMeTHbIe pe3ynbTarhl IPEACTaBICHbI 110 F01aM U3yUYeHHUs.

Hpe,Z[MeTHHe pe3yJIbTaTbl OCBOCHUA yqe6Hor0 npeamMeTa «buomorus» B 10 ximacce
JAOJIDKHBI OTpaKaThb:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B
MO3HAHUK 3aKOHOB TPUPOIBl U PEIICHUU MPOOJIEeM pallMOHAIBHOTO MPUPOAONOIL30BaHMS, O BKIAJE POCCHUCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CHUCTEMOH OHMOJIOrMYEeCKMX 3HAHMN, KOTOpas BKJIIOYAECT: OCHOBOIOJAraroye OHMOJOTMYECKHE TEpPMHUHBI U TMOHATHUS (KU3Hb, KIETKa,
OpraHusM, MeTa0oIu3M, TIOMEOCTa3, CaMOPETYJSLHsA, CaMOBOCIPOU3BEACHUE, HACIEACTBEHHOCTb, W3MEHYUBOCTb, POCT U pa3BUTHE),
6uonornyeckue Teopu (kierounas teopus T. lIBanna, M. Hlnelinena, P. BupxoBa, xpoMocoMHast Teopusi HaciencTBeHHocTH T. Moprana), ydeHus
(H.W. BaBunosa — o nieHTpax MHOrooOpa3usi ¥ MPOUCX0KIEHUS KyIbTYpHBIX pacTEeHUI ), 3aKOHBI (€IMHO0Opa3Hs IOTOMKOB [TEPBOTO MOKOJIEHUS,

paclleTuIeHusl, YUCTOThl TraMeT, HE3aBUCHUMOTO HacienoBaHus [. MeHzens, TOMOJOTHYECKUX PSIOB B HaciencTBeHHOM u3MeHuuBoctn H.H.
BasunoBa), npuHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO IIO3HAHUS, HCIOIb3YEMbIX B OHMOJOTHYECKHX HCCIIEOBAHUAX J>KUBBIX OOBEKTOB (OMHUCaHUE,
U3MepeHue, HabJIoIeHue, SKCIIEPUMEHT);

YMEHUE BBIJEIATh CYLICCTBEHHBIE ITPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPUOT U JDYKAPHUOT, OAHOKJIETOUHBIX U MHOIOKJIETOUHBIX OPraHU3MOB, B TOM
ymcie 6akTepuii, rpuOoB, pacTeHH, JKUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CHUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB



AKHU3HEJIEATEIbHOCTH, IPOTEKAIOIMX B OPIraHU3MaX PacTeHHH, ’KUBOTHBIX U YEI0BEKa, OMOJIOIMYECKUX MTPOLIECCOB: OOMEHA BelleCTB (MeTabonu3M),
NPEBpALlICHUs] SHEPTHH, OpOXKEeHHWs, aBTOTPO(HOTO W TETEpOTPO(HOro THUMOB MUTAHMA, (OTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, Meio03a,
raMeToreHes3a, 53MOpUOreHe3a, IOCTIMOPHOHAIBHOIO Ppa3BUTHUS, Pa3sMHOKEHMs, HMHIUBUAYaJIbHOIO pa3BUTHs OpraHu3Ma (OHTOrEeHEe3a),
B3aMMOJICHCTBUS T€HOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

yYMEHHE yCTaHaBIMBATh B3aUMOCBS3U MEXKIy OPraHOMIAMH KIIETKU U MX (YHKIHUIMH, CTPOCHUEM KIJIETOK Pa3HBIX TKaHEeW U MX QYHKIHIMHU, MEXKIY
OpraHamMH M CHCTEMaMH OPraHOB Yy pPacTEHHi, )KUBOTHBIX M YeJOBEKAa U MX (YHKUIUSMH, MEXKIY CUCTEMaMHU OPraHOB M UX (QYHKIHUSIMH, MEXIY
JTaraMu OOMEHa BEIIECTB, 3TallaMi KJIETOYHOTO IMKJIA M JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMd SMOPUOHAIBHOTO PA3BUTHS, TEHOTHIIOM U
denoTunom, GeHOTHIIOM U (HaKTOpaMu cpesibl OOUTaHHUS;

YMCHUC BBIABJIATH OTJIMYHUTCIBHBIC TPU3HAKHA KHUBBIX CUCTCM, B TOM YUCJIC paCTeHHfI, KHUBOTHBIX MU YCJIOBCKA,

YMCHHE HCIIOJIB30BaTh COOTBCTCTBYIOIUC APryMCHTEHI, 6I/IOJIOFI/I‘-ICCKyIO TCPMUHOJIOTHIO U CHUMBOJIMKY JIA JOKAa3aTCJIbCTBA pOACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYCCKUX I'PYIIIL;

YMCHHEC pPCIIaThb OMOJOrMYCCKHUE 3alaur, BBIABJIATH HNPUYUHHO-CICACTBCHHLIC CBA3UM MCEKAY HUCCICAYCMBIMU OMOJIOTMYCCKUMU nmponeccaMn u
SABJIICHUSAMU, [€JIaTh BBIBOAbLI U ITPOTHO3bI HAa OCHOBAHUHU ITOJTYHYCHHBIX PE3YJIbTATOB,

YMEHHE BBITIOTHSATH JIa0OpaToOpHbIe U MPaKTHUeCKHe paboThl, COOM0AATH IpaBUiia MpU padoTe ¢ y4eOHBIM U TAOOPaTOPHBIM 000PYI0OBaHHEM;

YMCHHUEC BbIIBUT'ATb T'MIIOTE3bI, MIPOBEPATH UX SKCIICPUMCHTAJIbHBIMU CPEACTBAMU, q)OpMy.]'II/Ip}ISI LeJIb UCCIICAOBAHUS, aHAJIU3UPOBATH IMOJTYYCHHBIC
PE3YJIbTAThI U ACJIaTh BHIBOAKI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIIEOBAaTENbCKOM paboTe MO OHONOTWH, HKOJOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAyYHBIX
001IeCTB, U MyOIMYHO NMPEICTABIATH MOTYYEHHbIE PE3yJbTaThl HA YUEHUYECKUX KOHPEPEHLIUSAX;

YMCHHUE OLCHUBATH OTUYCCKUC AaACICKTbl COBPCMCHHBIX I/ICCHGHOBaHI/Iﬁ B oOjlacTu OHOJIOTMH U MCIHUIINHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OINIOJOTBOPCHUEC, HAIIPABIICHHOC U3MCHCHUC TCHOMA U CO3JaHUC TPAHCTCHHBIX OpFaHI/ISMOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymied mpodecCHOHANBbHON NeATEeILHOCTH B 00JIACTH OWOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHH, CEIIbCKOTO XO3SHUCTBA, MHUINEBOI MPOMBIIUICHHOCTH, YIIyOIsaTh MO3HABATENbHBIN WHTEPEC, HAMPABICHHBI HAa OCO3HAHHBINA BBHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MPOJOKEHHE OHMOJIOrMYecKkoro oOpa30BaHMsS B OPraHMU3AlMIX CPEAHEro Npo(ecCHOHAIBHOTO U BBICIIETO
o0pa3oBaHMs.



TEMATHYECKOE IINTAHUPOBAHHUE

C YKa3aHMEM KOJIMYECTBA aKaJEMUYECKUX YaCOB, OTBOAMMBIX HA OCBOCHUE Ka)KJIOM TEMBbI y4eOHOIO IMPEAMETa, BO3MOXKHOCTb MCIIOJIb30BaHUS IO
3TOI TeMe HIEeKTPOHHBIX (IH(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA Y4eOHO-METOJUUYECKUMHU MarepuaiaMu, UCIOJIb3yeMbIMU IS
OoOy4eHUsI M BOCIHMTAaHUS pA3IMYHBIX TPYI I0JIb30BAaTENICH, MPEACTABICHHBIMH B DJJCKTPOHHOM IHU(PPOBOM) BHIEC U PpPeANU3YIOIMIUMHU
nunaktuaeckue BosmokHoctu KT, cogeprkanue KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUU

KosanuyecTBo yacos
HaumeHoBaHue pa3ae0B M TeM NPOrpaMMbl
Ne i/ Kontpoabusie | Ilpakruyeckue
Bcero
padoThI padoThI

1 buonorus kak Hayka
2 JKuBble cCUCTEMBI M X U3ydYEHHE
3 buonorust xnerku 2 0.5
4 XUMHUYECKasi OpraHU3anus KIETKH 10
5 Crtpoenue u pyHKINU KIETKU 8
6 OOMeH BellecTB U IPEBPAICHUE SHEPTUU B KIIETKE 9 1
7 HacnencrBennast naopMarus u peanuzamis e€ B KIIETKe 9 05
8 JKu3HEHHBIN UK KIETKH 6 1
9 Crpoenue 1 pyHKIIMM OPraHU3MOB 17 15
10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 15
1 ['eneTrKa — HayKa O HACJIEJCTBEHHOCTH U N3MEHYNBOCTH 5 05

OpraHM3MOB
12 3aKOHOMEPHOCTH HaCIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 BuoTexHonorus u cuHTeTHYECKasi OMOIOTUs 4
17 IIpomexyTouHas aTTecTanus 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




Kanennapuo- remarnueckoe miaanuposanue 10 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE Hdara
No 11/t HaumeHoBaHue pa3aesioB U TeM Kowrpons | Tpaxrm (uudposbie) NPOBeJeHUs
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE nnaH (bakrt
HbIE YyecKue pecypest
padoThI padoThI
Buosorus kak Hayka. 1
1 Bbuonorus kak KOMIUIEKCHast HAyKa M KakK 1 bubmmoteka LIOK 4.09
9acTh COBPEMEHHOT'0 O0IIIECTBA. https://m.edsoo.ru/7f416720
/KuBble cucTeMbl M MX H3y4YeHHeE. 2
2 JKuBnIe cuCTEMEBI U NX CBOICTBA. 1 bubmmorexa LIOK 509
https://m.edsoo.ru/7f418886
3 YpoBHEBasi OpraHu3alus )KUBBIX CUCTEM. 1 Bubamorexa LIOK 0.09
https://m.edsoo.ru/7f418886
Buosaorus kieTku. 2 0.5
4 Hcropus OTKpBITHS U N3Y4EHUS KIIETKU. 1 bubnnorexa [HIOK 11.09
Knerounas Teopwusi. https://m.edsoo.ru/7f4148d0
Metoasl MOJNIEKYJIAPHON U KIETOYHON 12.09
ouonorumn. [Ipaktuueckas pabora «3yuenue
5 METOJIOB KJIETOYHOM OHOI0THH 1 05 bu6mmoteka 1IOK
(xpomarorpadus, smexkTpodopes, ’ https://m.edsoo0.ru/7f4148d0
muddepeHIManbHOE HEHTPUPYTHpOBaHUE,
[ILIP)».
XHUMHYeCKasi OPraHu3alus KIEeTKH. 10 1
6 XHUMHYECKUHN COCTAB KJIETKH. 1 BuGanorexa [IOK 13.09
https://m.edsoo.ru/7f4148d0
7 MuHepasnbHbIe BEeIIeCTBa KIETKU, UX 1 bu6mmoreka [IOK 18.09



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

OuoJsioruueckas poiib.

https://m.edsoo.ru/7f4148d0

OpranudecKkue BeIecTBa KISTKH — OCJIKH. bu6mmoreka [IOK 19.09
3 JlabopatopHas pabota «OOHapy eHue 05 https://m.edsoo.ru/7f4148d0
OCJIKOB C TIOMOIIbIO KAY€CTBEHHBIX ’
peaKLuin.
9 CgoiictBa, knaccuukanus u GyHKIUH bubmnorexa LIOK 20.09
6EIIKOB. https://m.edsoo.ru/7f4148d0
10 OpraHn4ecKue BeIecTBa KJICTKH — bubinorexa LIOK 25.09
YTTIEBOTEL https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK 26.09
11 Oprann4ecKue BEIECTBA KJICTKH — JIMITHIBIL. https://m.eds00.ru/7f4148d0
Hyxneunossie kucnortsl. JJHK u PHK. bubmuorexa [JOK 27.09
12 Jlaboparophas pabora «ccnenoBanue 05 https://m.edsoo.ru/7f4148d0
HYKJICHHOBBIX KHCIIOT, BBIICJICHHBIX M3 ’
KJIETOK Pa3JINYHBIX OPTaHU3MOB).
13 Crpoenue u pynkuuu AT®. [Ipyrue Bubmiorexa LIOK 2.10
nykneosurprcochars: (HTD). https://m.edsoo.ru/7f4148d0
14 CexBennpoBanue JJTHK. Metoasl reHOMUKH, bubmmorexa TIOK 3.10
TPAHCKPHITTOMHKH, TIPOTEOMHKH. https://m.edsoo.ru/7f4148d0
bubnuotexa [JOK 4.10
15 Merozs! cTpyKTypHO#i Gronoruy. https://m.edsoo.ru/7f4148d0
Crpoenne u GyHKIUM KJIETKH. 2
bu6nunoteka LIOK 9.10

16

Tunel knerok. [IpokapuoTnyeckas KiIeTka.

https://m.edso0.ru/7f416720
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CrpoeHnue 3yKapruOTUYECKON KIIETKH. bubnmoreka [JOK 10.10
17 [TpakTuyeckas padbora «3yueHue CBONCTB 0,5 https://m.edsoo0.ru/7f416720
KJIETOYHON MeMOpaHbI».
bubnmoreka [JOK 11.10
18 IloBepXHOCTHEII annapar KICTKH. https://m.edso0.ru/7f416720
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH. bu6mmoreka [IOK 16.10
19 [IpakTuueckas pabota «M3yueHue ABHKEHHSI 0,5 https://m.edso0.ru/7f416720
[IUTOILJIa3MbI B PACTHTEIBHBIX KJICTKaX.
[loyaBTOHOMHBIE OPTAHOU/IbI KIETKHU: bu6mmoreka [IOK 17.10
20 MHUTOXOHAPHH, TIaCTUAbL. JlabopaTopHas 05 https://m.edsoo.ru/7f416720
pabota «MccnenoBanue mia3Mom3a u ’
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX).
bubmuorexa [JOK 18.10
21 HememOpaHHbIC OpraHOWIbI KIICTKH. https://m.edso0.ru/7f416720
bubnuotexa [JOK 23.10
22 Crpoenne 1 GyHKIHH apa. https://m.edso0.ru/7f416720
CpaBHHUTENbHAS XapaKTEPUCTHUKA KIETOK bu6mmoreka [IOK 24.10
23 sykapuor. JlabopaTopHas padota «3yueHue 0,5 https://m.edso0.ru/7f416720
CTPOCHUS KJIETOK PA3IMYHBIX OPTaHU3MOBY.
OO0OMeH BelecTB M IpeBpalieHue YHEPI U B 1
KJIETKeE.
ACCUMUIISIIINS ¥ TUCCUMMIISALINS — JBE
25.10

CTOpPOHBI MeTabosm3Ma. Turel oOMeHa

24 BerecTB. JlabopaTopHas pabora «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH (PepPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTajaas3bl)».

but6mmoreka [JOK

https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
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depMEeHTaTUBHBIN XapaKTep peakiuii bubnmoreka [JOK 6.11
KJICTOYHOTO MeTabonm3ma. JlaboparopHas https://m.edsoo.ru/7f4148d0
25 pabora «3ydueHue ¢pepMeHTAaTUBHOTO 0,5
pacuierieHus EPOKCHIa BOJOPOIa B
PaCTUTEILHBIX U )KUBOTHBIX KJIETKAX).
bubmuorexa [JOK 7.11
26 benku-akTHBaTOpPhl ¥ OEIKU-MHTUOUTOPBL. https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK 8.11
27 ABTOTpO(DHBIN THIT 0OMEHA BEILECTB. https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK 13.11
28 Dorocuntes. https://m.edso0.ru/7f4148d0
Xemocunres. JlaboparopHas padora bu6nuoreka [IOK 14.11
29 «CpaBHeHHe MporeccoB POTOCHHTE3A U 0,5 https://m.edsoo.ru/7f4148d0
XEMOCHUHTE32).
AHa’poOHbBIe OpraHu3Mbl. Busl OpoxeHus. bu6mmoreka [IOK 15.11
30 JlabopatopHas pabota «CpaBHEeHHE https://m.edsoo.ru/7f4148d0
MPOLIECCOB OPOKEHUS U JbIXaHUS.
31 AspoOHBIE OpTraHU3MBbI. DTaIbI bubinorexa OK 20.11
SHEPTETHYECKOTO OGMEHA. https://m.edsoo.ru/7f4148d0
DHeprus MeMOpaHHOTO IPaIueHTa IPOTOHOB. bu6nmoreka [IOK 21.11
32 Cunre3 AT®: pabora npotoHHoit AT®D- https://m.edsoo.ru/7f4148d0
CHHTA3bL.
Hacaencreennas uHopmanus u peajnsanus eé B 05
KJIeTKe. '
b K 22.11
33 Peaxiiuu MaTpu4HOTO CHHTE3A. nommorexa LIO

https://m.edso0.ru/7f4148d0
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bubmuorexa [JOK 27.11
34 Tpanckpunuus — marpuunelii cuare3 PHK. https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK 28.11
35 Tpauncnsuus u e€ dTarsl. https://m.eds00.ru/7f4148d0
36 KomupoBanue aMuHOKUCIIOT. Poik pubocom bubinorexa LIOK 30.11
B GHOCHHTE3E GElKa. https://m.edsoo.ru/7f4148d0
37 Opranu3anus reHoMa y IpoKapuoT U bubnnorexa LIOK 4.12
9YKapHOT. MOJIEKYIISIPHBIC MEXaHU3MBI https://m.eds00.ru/774148d0
9KCIIPECCUU TCHOB y YKapPHOT
a8 . Bupycsl — BHeKJIeTOUHBIE (DOPMBI )KU3HU bubnuorexa LIOK 512
U oOnuraTHeIe apasuTel. [IpakTudeckas https://m.eds00.1u/74148d0
pabora «Co3panue MoJIeu BUpyca
Bupychslie 3a001eBaHus YeIOBEKa, bub6nuoreka [LIOK 6.12
39 JKUBOTHBIX, PACTCHHIA 0,5 https://m.edso0.ru/7f4148d0
HanotexHomoruu B OMOJIOTHH U METUTIUHE bubimorexa HOK 1112
40 https://m.eds00.ru/7f4148d0
KoHTP0JIbHO0-00001IaK01I[Hi YPOK 10 TEMaM bubnurorexa [IOK 12.12
41 «XUMHAYeCKasi OPraHu3anus KJIETKH. https://m.edsoo.ru/7f4148d0
Ctpoenue n pynkuum kiaerku. QOomen
BeIEeCTB .
KU3HEeHHbIH HUKJ KJIETKH. 1
but6mmoreka [JOK 13.12
42 XK i .
HHCHHBIH HHICT IICTRH https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK 18.12
43 Marpuanerii cuares JIHK. https:/m.eds00.ru/7f4148d0
44 Xpomocomsl. Jlaboparopnas pabora 0,5 bubnmoreka [IOK 19.12
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«3y4eHune XxpoMOCOM Ha FOTOBBIX

https://m.edsoo.ru/7f4148d0

MUKpOIIperaparaxy.
bubmuorexa [JOK 20.12
45 Jlenenue KIeTKH — MHTO3. https://m.edso00.ru/7f4148d0
Tune! kneTok. Kapuokunes v HIUTOKUHES. bubmuorexa [JOK 25.12
46 JlabopatopHast pabota «HaOmronenne MuTo3a 05 https://m.edsoo.ru/7f4148d0
B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha ’
TFOTOBBIX MUKpOIpenapaTax)».
bu6mmoreka [IOK 26.12
47 Perynsauus KU3HEHHOTO LIMKJIA KIIETOK. https://m.edsoo.ru/7f4148d0
CtpoeHue 1 PyHKIIUM OPraHU3MOB. 15
48 OpranusM Kak eIMHOE 1IeJI0e bubmmorexa LIOK 2112
P A Hemoe. https://m.edsoo.ru/7f4148d0
49 Txanu pacrenuid. JlaboparopHast padbota 05 bubinorexa HOK 15.01
«3y4yeHune TkaHEeH paCTeHUI». ’ https://m.eds00.ru/74148d0
TkaHU )KUBOTHBIX U YEJIOBEKA. bubmuorexa [JOK 16.01
50 JlabopatopHas pabota «/3yueHne TkaHnei 0,5 https://m.edsoo.ru/7f4148d0
JKUBOTHBIX).
Opraunsl. Cuctemsl opranoB. JlabopatopHas bubnuotexa [JOK 17.01
51 pabota «/3yueHne opraHoB IBETKOBOTO 0,5 https://m.edsoo.ru/7f4148d0
pacTeHus).
bu6mmoreka [IOK 22.01
52 Oropa Tenta OpraHu3MOB. https://m.eds00.ru/7f4148d0
bu6mmoreka [IOK 23.01
53 JIBrkeHHe OpraH3MOB. https://m.eds00.ru/7f4148d0
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bubnmoreka [JOK 24.01
54 HuTanue opraHu3MoB. https://m.eds00.ru/7f4148d0
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. bubmzorexa LOK 29.01
[TuimeBapuTenbHas CUCTEMA YETOBEKa. https://m.edso0.ru/74148d0
bu6mmoreka [IOK 30.01
56 JbIXaH#e OPraHH3MOB. https://m.eds00.ru/7f4148d0
57 JlpIxaHue O3BOHOYHBIX )KUBOTHBIX Bubmzorexa LIOK 3101
— https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK 5.02
58 Tpancropt BemecTB y OpraHu3MOB. https://m.edsoo.ru/7f4148d0
59 KpoBeHnocHas cuctema mo3BOHOYHBIX Bubmiorexa LIOK 6.02
KHBOTHBIX 1 9CIOBCKA. https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK 7.02
60 Beinenenne y opraHu3moB. https://m.eds00.ru/7f4148d0
bubnuotexa [JOK 1202
61 3amuTa y OpraHiu3MOB. https://m.eds00.ru/7f4148d0
bubnuotexa [JOK 13.02
62 MIMMyHHas cuCTeMa YeNoBeKa. https://m.edsoo.ru/7f4148d0
bubmuotexa [JOK 14.02
63 Pa3fipaxxuMOCTh 1 peryssius y opraHu3Mos. https://m.edsoo.ru/7f4148d0
64 I'ymopanbHas perynauns 1 3HI0KpUHHAS bub6nuoreka LIOK 19.02

CHCTEMaA )KMBOTHBIX U YCJIOBCKA.

https://m.edso0.ru/7f4148d0
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Bbubnunoreka LIOK

Pa3mHoKeHHe U pa3BUTHE OPTaHU3MOB. 15 https://m.edso0.ru/7f4148d0
bu6mmoreka [IOK 20.02
65 DOopMBI PASMHOXKCHHS OPraHH3MOB. https://m.eds00.ru/7f4148d0
bu6mmoreka [IOK 21.02
66 IonoBoe pasmHOKEHHE. https://m.eds00.ru/7f4148d0
bubmuorexa [JOK 26.02

67 Metios. https://m.edso0.ru/7f4148d0
l'amerorenes. O6pazoBaHue U pa3BUTHE bubnuotexa [JOK 27.02

68 IOJIOBBIX KIIETOK. JlTabopaTopHas pabora 05 https://m.edsoo.ru/7f4148d0
«M3y4yeHune cTpoeHHsI MOJOBBIX KJICTOK Ha '

TFOTOBBIX MHKPOIIPEapaTax.

69 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB — bubnnorexa LIOK 28.02
OHTOTEHEe3. 3aKJIajiKa OpraHoOB U TKaHEH 13 https://m.edso0.ru/74148d0
3apOJIBIIIEBBIX JIUCTKOB.

Poct u pa3zButne xuBOoTHBIX. JJabopaTopHast bu6nmoreka [IOK 5.03

70 paboTa «BrIsBIeHHE TPU3HAKOB CXO/ICTBA https://m.edsoo.ru/7f4148d0
3apOJIBIIICH TO3BOHOYHBIX KUBOTHBIX).

PazmHoOxeHUE 1 pa3BUTHE PACTEHUN. Bu6nuorexa IIOK 6.03

71 JlabopatopHas pabota «CTpoeHHE OpraHOB 05 https://m.eds00.ru/7f4148d0
Pa3MHOCHHS BBICIITHX PACTCHUI.

KoHnTponbHo-000011atonuii ypok mo reMe bu6nuoreka [IOK 7.03

72 «Pa3zMHOXeHUE U Pa3BUTHEC OPTraHU3MOB»

https://m.edso0.ru/7f4148d0

I'enernka — HayKa 0 HAaCJI€ACTBCHHOCTH H
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U3MEHYUBOCTH OPraHu3MoB.

73 Hcropust cTaHOBICHUS M PA3BUTHS T€HETUKH 1 bubnuorexa [IOK 12.03
KaK HayKH. https://m.edsoo0.ru/7f416720
OCHOBHBIC TOHSTHS H CHMBOJIBI TCHETHKH.

bu6nmoteka LIOK 13.03

74 JIab 0 1 0,5

aboparopras padora «/lp 03Oq)mavKaK https://m.edso0.ru/7f416720
00BEKT FTeHETUYCCKUX HCCIICIOBAHUIN.
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 10 1
3aKOHOMEPHOCTH HACJIE0BAaHUS IPU3HAKOB.
| e cre— 1 o | omrmnox
KTHYECKast T YeHU :
P P Y https://m.edsoo.ru/7f4148d0
pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIIUBaAHUS
y Ipo30¢uisI".

76 [uTonormueckrue OCHOBBI MOHOTHOPHIHOTO 1 Bubanorexa LIOK 20.03
CKPEIMBAH, https://m.edsoo.ru/7f4148d0

77 Ananusupytoliee ckpemubanue. Hermomxoe 1 bubanorexa LIOK 21.03
JOMHHHPOBAHHE. https://m.edsoo.ru/7f4148d0
Jurubpunnoe ckpeuuBanue. [Ipaktuueckas bub6nuoreka [IOK 2.04

78 pabota «3ydeHune pe3ynbTaToB 1 0,5 https://m.edsoo.ru/7f4148d0
JTUTUOPUITHOTO CKPEIIMBAHUS Y APO30(UITBI.

79 [uTonormueckre OCHOBBI TUTHOPUIHOTO 1 Bubmmorexa [IOK 3.04
CKDIMBAHI, https://m.edsoo.ru/7f4148d0

bubmuorexa [JOK 4.04

80 CueruieHHOE HacIe10BaHNE IIPU3HAKOB. 1 https://m.edsoo.ru/7f4148d0

bubnmorexa [JOK 9.04
81 XpOMOCOMHasl TEOPUS HACIECTBEHHOCTH. 1

https://m.edso0.ru/7f4148d0
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bubmuorexa [JOK 10.04

82 I'eneruka nona. https:/m.eds00.ru/7f4148d0

bu6mmoreka [IOK 11.04

83 ['eHOTHN KaK LEIOCTHAs CUCTEMA. https://m.edsoo.ru/7f4148d0

84 I'eneTnyecknii KOHTPOIIb PA3BUTHSA bubnnorexa LIOK 16.04
pacTeHuil, KUBOTHBIX U YEIOBEKA. https://m.edso0.ru/7414800

3aKOHOMEPHOCTH U3MEHYHBOCTH. 1

85 M3meHunBOCTD NpU3HAKOB. Buabl bubnnorexa [HOK 17.04

M3MECHYHBOCTH. https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK 18.04

86 MonupukaronHas H3MEHIHBOCTS. https://m.edsoo.ru/7f4148d0
BapuannoHHblii psij v BapualiMOHHas bu6mmoreka [IOK 23.04
kpuBasi. JlJaboparopHas padota https://m.edsoo.ru/7f4148d0

87 «HccnenoBanue 3aKOHOMEPHOCTEN 05
MO (UKAITIOHHONH H3MEHUYMBOCTH. ’

ITocTpoeHnne BapualluOHHOTO psifa U
BApUALIMOHHON KPUBOW.

88 ['eHoTHIIMUECKAst N3BMEHYHUBOCTb. Bubmiorexa IJOK 24.04
KomOnHaTHBHAS N3MEHYNBOCTB. https://m.edso0.ru/74148d0
MyTaunoHHas u3MeH4YUBOCTb. [IpakTrueckas bubnuoreka [IOK 25.04

89 pabora «MyTauuu y apo30QuIsl (Ha 0,5 https://m.edsoo.ru/7f4148d0
TOTOBBIX MUKPOTIPEIIapaTax ).
3aKOHOMEPHOCTH MYTaLIMOHHOTO MPOoLecCa.

DOIUTreHeTHKa U YTIUTEHOMHKA.
9 KpHTponpHO-00001mat01Hii ypok 1o Teme Bubmiorexa LIOK 30.04

«OCHOBBI TCHETUKN

https://m.edsoo.ru/7f4148d0
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T'eneTnka 4yesioBeka.

0.5

01 I'enernka yenoseka. [IpakTuyeckas paborta 05 bu6mmoteka LIOK 7.05
«CocTaBiieHUE U aHAIIU3 POJOCIOBHOIN». ’ https://m.edsoo.ru/7f418886
bu6mmoreka [IOK 8.05
92 MeTo1bl MEIMIIUHCKOW TEHETHUKH. https://m.eds00.ru/7f418886
3HaueHne MeIUIMHCKON M€ HETUKU B bu6mmoreka [IOK 8.05
93 NPEJIOTBPALICHUY U JICYCHUH TeHETHYCSCKUX https://m.edsoo.ru/7f418886
3a00JIeBaHU YeNIOBEKA.
Cenexuusi OpraHusmMoB. 1
OCHOBHBIC TIOHSTHUS CEJICKIIHH. 14.05
JlaboparopHas pabota «3ydenue copToB bubnuorexa [IOK
94 . 0,5
KYJIbTYPHBIX PACTCHHUU U MTOPOJT IOMAITHUX https://m.edsoo0.ru/7f418886
JKHUBOTHBIXY.
Mertoabl CeICKIIMOHHON pabOTHI. bu6mmoreka [IOK 15.05
95 JIabopatopHas pabota «/3ydyeHue MeTo0B 0,5 https://m.edsoo.ru/7f418886
CEJICKIIH PaCTEHUI.
JocTrxeHus celeKnu paCTeHU 1 bu6mmoreka [IOK 16.05
96 *HUBOTHBIX. [IpakTHueckas padora https://m.edsoo.ru/7f418886
«IIpuBuBKa pacrenui». CoxpaHeHue,
M3Y4YECHHE U UCTIOTh30BAHUE T€HETHUYECKHIX
pecypcoB
97 IIpomexyTouHas artecTauus B popme E’;I@I_HOTGKZ‘ HHOK 16.05
KOHTPO.ILHOI PaGOTHI ps://m.edso0.ru/7f418886
buorexHoJorus 1 CHHTETHYECKASI OHOJIOTHS. 0,5
buotexHoiorus Kak Hayka u OTpacib
98 MIPOU3BO/ICTBA. HpaKTnzeCKaﬂ pIa)l60Ta 0,5 bubamorexa LIOK 21.05
' https://m.edsoo.ru/7f418886
«3yuenue 0ObEKTOB OMOTEXHOIOTHIY.
99 OCHOBHBIE HaIlPaBJICHUS CHHTETHUECKOU bubmuotexa [JOK 21.05

OUOJIOTHH.
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bu6mmoreka [IOK 22.05
100 XpOMOCOMHAsI U T€HHAsI HHKEHEPHSI. 1 https://m.edsoo.ru/7f418886
bubnmoreka [JOK 23.05
101 MeaunuHcKue OMOTEXHOJIOTHH. 1 https://m.edsoo.ru/7f418886
102 PesepHbrii ypok. [loBTropenue, 06001eHue, 1 Bubmiorexa LIOK
CHCTEMATH3aIHS 3HAHML. https://m.edsoo.ru/7f418886
OBILIEE KOJIMYECTBO HACOB I1O 102 13

[TIPOT'PAMME
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