MMHUCTEPCTBO ITPOCBEILEHNS POCCUICKOI ®EJAEPAIINN

MuHucTepcTBO 00pa3oBanus [IpumMopcKoro Kpas

AavMuHucTpauus [{aibHepeueHCKOro ropoACKoro oKpyra

PACCMOTPEHO

PYKOBOJIUTE/b
MeTO/IMUeCKOoro coBeTa
LIKOJTBI

MBOY «COI No5»
COI'JTACOBAHO

3aM aupekTopa 1o YBP

YTBEPXJEHO

UPEKTOP

CrtpamunoBa M.C.

[Iporokon Ne oOT « »
asrycra 2023 r.

Lipmmban T.1O.
oT « 04» aBrycra 2023 r.

(ID 551681)

JletoBansblieBa C.1O.
ITpukas Ne76-am.1 ot «04»
asrycra 2023r.

PABOYAMA ITPOI'PAMMA

yueOHoro npegmera «buosiorus»

Yray0/1eHHbIN YPOBeHb

r. [lajibHepeueHCK

2023 rop,

nuist obyuaroruxcst 10 kmacca

cpenHero o01Iero oopa3oBaHus



INOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o yueOHOMy TipeamMetry "Buonorus” (gmamee - Guosiorusi) Ha
ypOBHe cpefiHero obOiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dejiepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniyu»,
®I'OC COO, Konueruy IIpernojaBaHus yueOHoro rpeamera «buonorus» wu
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii ITporpaMMbl BOCITUTAHUS.

YuebHbiii nipeiMeT «buosorus» yriay6néHHoro ypoBHsi usydenus (10-11
K/1aCChl) sIBJISIETCSI OAHUM K3 KOMITOHEHTOB IpeiMeTHON obsactu «EcTecTBeHHO-
HayuHble TipeAMeThbI». CorsiacHo mnonoxeHusiMm @OI'OC COO mnpoduabHbIe
ydyeOHbIe TIpeIMeThI, U3yuyaeMble Ha YriayO/IEHHOM YPOBHe, SIBSFOTCS CIIOCOO0M
muddeperiaiiii  00yueHUsI Ha YpOBHe cpefiHero o61ero o6pa3oBaHusl |
MPY3BaHbl 00eCreunTb MPeeMCTBeHHOCTh MEXY OCHOBHBIM OOLUM, CpeJIHUM
o0IMM, cpeHUM TIpodeCcCHOHATBHBIM M BBICIIMM 0Opa3oBaHUeM. B To ke BpeMs
KOKAbIA M3 93TUX yueOHBIX TMpeAMeTOB [O0/DKeH ObITh OpHeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATe/NbHBIX M pa3BUBAIOIIUX
3a7lau, CBsI3aHHbIX C mpodopueHTalyeli 00yJarIUXCd W CTUMYJIUPOBaHUEM
WHTepeca K KOHKDeTHOM 00JlaCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuoJsioruew,
MeULMHOU, SKOJIOTUeM, TICUX0/I0THUeH, CIIOPTOM WX BOEHHBIM ZI€/I0M.

[Tporpamma 1o yuebGHOMy mipegmeTy "buonorus” [JaéT mpejcTaB/ieHHe O
[eJid M 3aladax u3yueHWs ydeOHoro mpeamera «buonorus» Ha yriay0iéHHOM
yYPOBHe, orpejiefisieT 00si3aTe/ibHOe (MHBapHaHTHOE) TpeZIMeTHOe COo/iepyKaHue, ero
CTPYKTYpUDOBaHWe 1O pa3fesaM M TeMaM, paclipejiejieHde 10 Kjaccam,
peKoMeH/lyeT T10C/ie[loBaTe/IbHOCTh H3ydyeHUss yuyeOHOro martepuana C y4déTOM
MEXIpPeAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3eM, JIOTUKKA yueOHOro IIpoliecca,
BO3PacTHbIX 0cCOOeHHOCTel oOyuaroiuxcsa. B mporpamme 10  OGHOIOTHM
peasM30BaH TPUHLIUI TIPEeMCTBEHHOCTU C H3ydyeHWeM OWOIOTMM Ha YpPOBHE
OCHOBHOrO  obmiero obOpa3oBaHusi, Osarofiapss uemy  TPOCMaTpUBAETCS
HarpaB/IeHHOCTb Ha  TIOC/IeAylolljee  pa3BuTHe  OWOJIOTMUECKUX  3HAHU,
OpPHEHTHPOBaHHBbIX Ha ()OpMUPOBaHUE eCTeCTBEHHO-HayYHOT0 MHPOBO33peHwUs,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/leHrdi O 370poBoM oOpase >XM3HH, Ha
BOCTIMTaHUe OepeXXHOrO0 OTHOIIIEHUSI K OKpy)Katolljeli npupogHoi cpenie. B
nporpaMMe 1o OMOJIOTUM TakXKe TOKa3aHbl BO3MOYKHOCTH yuyeOHOro Tipemera
«buonorust» B peamuzaumu  TpeboBanmit ®I'OC COO K IUIaHUPYEeMbIM
JMYHOCTHBIM, MeTarpeAMeTHbIM U TIpeJMeTHbIM pe3ysibTaTaM o00OyueHHs U B
¢bopMHpOBaHMY OCHOBHBIX BUJIOB yueOHO-TIO3HABaTeNbHOW  [1esiTeIbHOCTU
00yuarIIyXcss TI0 OCBOEHUIO COjlep)KaHUs Ouosornyeckoro oOpa3oBaHUsS Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHuUs.

YueOHbIl TIpeaMeT «bronorusi» Ha ypoBHe cpeaHero ob6iiero obpa3oBaHus
3aBepilaeT Ouosormyeckoe oOpa3oBaHMe B IIKOJe W OpPWEHTHMPOBaH Ha



paciiiMpeHye W yriayOsieHrde 3HaHWUN OOydaroluXCs O >KUBOW TIPUPOjie, OCHOBAX
MOJIEKYJIIPHOM ¥ K/IeTOUHOW OWO0rvy, 3MOPHOJIOTHA W OWOJIOTUX pa3BUTHS,
reHeTHKHU, CeIeKLIUU, OM0TeXHOIOT MU, SBOJIFOLIMOHHOTO YUeHHs U 9KOJIOTHH.

V3yuenne yuebGHOro rmpeamera «buosorvs» Ha yIyyb/JeHHOM ypOBHE
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOy4YaroIUXCs K TIOCTAeAYIOIIeMY TOTyUYeHUIO
buonornueckoro obpa3oBaHuMs B By3aXx W OpraHu3alUsX  CpeJHero
npodeccroHanbHOr0 06pa3zoBaHusi. OCHOBY ero Cofiep>KaHusi COCTaBJIsieT CUCTeMa
OvonorMuecKUx  3HaHWM, TIOJIyUeHHBIX TPH  H3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOIUX CHUCTEMATUUECKUX Pa3fie/ioB OMOIOTHM Ha YPOBHE OCHOBHOTO
obrero obpaszoBanusi, B 10—11 k/maccax 3TH 3HAHUS IMOy4YarOT pa3BuTHe. Tak,
paciivpeHbl ¥ yryyOsieHbl OHO/IOTMUecKre 3HaHUSI O pacCTeHUsIX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4esjioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOTHATEeTbHO BK/TFOUEHBI OMO/I0THYeCcKre CBe/leHHs IPUK/IaZIHOTO U TIONCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/b30BaTh KaK OPUEHTHUPHI [JIs1 TIOC/IeyHOLIero
BbiOOpa mpodeccun. Bo3morkHa TakKe HHTerpaiusi 6MOJ0rMUyecKuX 3HaHUM C
COOTBETCTBYIOIMMY 3HAHUSMU, TMOJyYeHHBIMH OOYUalOIUMUCS TIPU U3YUeHUH
bu3uKY, XUMUH, reorpadvv 1 MaTeMaTUKU.

CtpykTypa miporpamMmbl T10 ydyebHOoMy mpeamety "Buomnorusi" oTpakaer
CHUCTEMHO-YPOBHEBBIM M 3BOJIIOLIMOHHBIN TIOAXO/AbI K HW3yueHHI0 OHOIoruu.
CoryiacHO UM, U3y4ar0TCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe I JKUBBIX
CUCTEeM Pa3HOT'0 YPOBHSI OpraHM3alivy, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
COXpaHeHHs OHMOJIOTMUeCKOro pa3HooOpa3us TtutaHetbl. Tak, B 10 kimacce
M3y4aloTCs OCHOBbI MOJIEKY/ISIPHOM U KJ/IeTOUHOW Onosiorvy, 3MOpHOIOTHUU U
Ouvonoruu pasBUTHS, T€HETHUKH M CeJeKI[UH, OMOTeXHOJOTMH W CUHTETUUYECKOU
OMOJIOTHH, aKTyaJW3HUPYIOTCS 3HaHMUS OO0yuaromuxcs 1o OoTaHHKe, 300/I0THH,
aHaTOMUH, (PU3MOJIOTUM UesIoBeKa.

YuyeOHbiii  TipeaiMeT  «buosiorusi»  mpu3BaH  00ecreunTb  OCBOEHHUe
o0yuaroIuMucs OHM0/IOTUUECKUX TeOPUH U 3aKOHOB, WjeH, TIPUHIIUIIOB U MpaBu/I,
JIe)KallluX B OCHOBE COBPeMEHHOU eCTeCTBeHHO-HayYHOM KapTHUHbI MMPa, 3HAaHUU O
CTPOEHUM, MHOroo0pa3uM U OCOOEHHOCTSIX KJ/IeTKH, OpraHu3Ma, TMOMy/IsLuH,
6uolleH03a, SKOCUCTEMbI, O BBIJIAIOIIMXCS HAYUHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX
HCC/IeJOBAaHUSX B OMOJIOTHH, TIPUK/IAJHBIX acTieKTax OMOIoruuecKux 3HaHWM. [{is
pa3BUTHSL U TIOAJep>KaHUs WHTepeca OOydJaromUxcs K OWOMOTMM Hapsgy Co
3HAYUTe/IbHBIM 00BbEMOM TEOpPETHMUeCKOr0 MaTepuasia B CO/leP’KaHHUU TIPOrPaMMBI
rno Ouosioruu MpeAycCMOTPEHO 3HAKOMCTBO C MCTOPUeN CTaHOBJIEHWS U Pa3BUTUS
TOW WM WHOW 00macTh OWOJIOTWM, BK/IQIOM OTEUYEeCTBEHHBIX U 3apyOeXKHBIX
YUEHBIX B pellieHre BayKHENIIINX OMOOrMueCcKUX 1 KOJI0rMUeCcKUX mpobsiem.

Lens n3yueHus yueOHOro mpeaMerta «buosorusi» Ha yriyb/éHHOM ypOBHe —
OB/ajleHde  O0yuvalIUMHUCS  3HAaHUSIMH O  CTPYKTYPHO-GYHKIMOHATBHOU



OpraHM3allUi JKUBLIX CHCTEM pA3HOr0 paHra W mnpuobpeTeHyWe yMeHHM
WCTI0/Tb30BaTh 3TW 3HAHUSI B (POPMUPOBAHUM WHTepeca K orpefie/iéHHON 06/1acTu
rpo)eCcCMOHA/ILHOM  [leATe/TbHOCTH, CBSI3aHHOM C OuWoJioTHel, Wi K BbIOOpY
yueOHOT0 3aBe/ieHUs [Ijisl TPOAOIKeHUs Grooruueckoro obpa3oBaHusl.

HocTwkeHne 1jed UW3ydeHWss yueOHoro mpeamera «buosorus» Ha
yriy0/éHHOM YpoBHe 0becrieurBaeTCsl pellieHreM Cie[yIoIIUX 3azau:

OCBOeHMe 00yYaroIMMHUCS CUCTeMbl OMOOTHYeCKUX 3HAaHWN: 00 OCHOBHBIX
O10/IOTUUeCKUX TeOpHsIX, KOHLEMLIUsX, TUToTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U
TIpaBW/IaxX, COCTABJISIOIIUX COBPEMEHHYI0 eCTeCTBeHHO-HayUHYI0 KapTHHY MHPa; O
CTpOeHHH, MHOroobpasun M 0COOEeHHOCTSIX OWONIOrHYecKHX CHCTeM (K/IeTKa,
OpraHu3m, MomyJisius, Buz, 6uoreotieHos, brocdepa); 0 BbIJAOLIUXCS OTKPBITUSIX
Y COBPeMEeHHBIX UCC/Ie[JOBaHUSIX B OMOI0Orny;

O3HaKOMJIeHHEe OO0ydYaroIuxcsi C MeTo/JaM{ TIO3HAHUSI JKUBOW TIPUPO/bI:
WCC/Ie0BaTe/IbCKUMA ~ MeTOZaMM  OMOJIOTMYeCKMX HayK  (MOJIeKy/ISpHOU U
KJIeTOYHOW Ouonoruu, >sMOpuosiorid W OWOJIOTUM DPa3BUTHS, TeHETUKU U
ce/leK[uM, OWOTEeXHOJIOTUW U CUHTEeTHUeCKOW OWOo/IorHH, MajeoOHTOJIOTUY,
9KOJIOTHMH);  METOJaMH  CAaMOCTOSITeJIbHOTO  TIPOBefieHUss  OHO0/IOTHYecKUX
vccnefoBaHMM B jabopaTopud W B Tipupojie  (HabsrofeHue, HW3MepeHHe,
9KCTMepPUMEHT, MO/ie/IMPOBaHuUe);

oBjiajieHe  OOyuaroIMMHUCS YMEHHSIMU: CaMOCTOSITe/TbHO  HaXO/[WTh,
aHa/IM3UPOBaTh W HCIIO/Ib30BaTh OMOMOTMUECKYI0 WH(OPMAIUIO; IT0b30BaThCS
OMOIOrMUeCKOl TEPMHUHOIOTHEH W CHUMBOJIMKOM; YCTaHAB/IWBAaThb CBS3b MEXKIY
pa3BuUTHEM OWOMOTMM U  COLMATbHO-9KOHOMUYECKUMM U 3KOJIOTHYECKUMU
npobsieMaMy  uesioBeUeCTBa; OLIEHWBATh TOC/EICTBUSI CBOEU [1eATeJIbHOCTH TI0
OTHOIIIEHUIO K OKpY)Karollleid TPUPOAHON cpefie, COOCTBEHHOMY 3/I0POBBIO U
3[JOPOBBI0  OKDY)KAIOIIUX  JItOJlel; O0OOCHOBBIBaTH U COO/MIOZIaTh  MephI
npodrIaKTUKKA UHQEKI[MOHHbIX 3abosieBaHu, MpaBuia MoBe/ileHusl B MPUpPOJie U
obecrieueHrsi 6€30MacHOCTA COOCTBEHHOMW >KH3HEZESTeTbHOCTU B UPe3BbIYaiHBIX
CUTyal[UsiX TPUPOAHOTO W  TEXHOTeHHOTO0 XapakTepa; XapaKTepu30BaTh
coBpeMeHHbIe HayuHble OTKPBITHS B 00/1acTH OUOIOTUM;

pa3BUTHeE y 00yuarolMXcs UHTe/IIeKTyalbHbIX U TBOPUECKUX CIIOCOOHOCTeMN
B TIpOL[eCcCe 3HAKOMCTBA C BbIJAIOLIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
WCC/IeJOBaHUSIMU B OHOJIOTHH, pelllaeMbIMH ef0 MpobjemMaMH, MeTOZ0/IoTHel
buronoruueckKoro MCCIIeJOBaHUSI, TIpOBe/ieHUsI 9KCTIepUMeHTaTbHbIX
MCC/IeJOBaHUM, pellieHUs1 OM0/IOTMUecKUX 3a/lay, MO/Ie/TMPOBaHusl OMOIOrUuecKux
00BEKTOB U TPOL[eCCOB;

BOCTIMTaHHe Y 00y4YarolyXxcsl [IeHHOCTHOTO OTHOILIEHUS K >KUBOMW TIPHUPO/ie B
1[eJIOM U K OT/ie/IbHbIM eé 00beKTaM U siBjieHusiM; (opMUPOBaHKe 3KOJI0TMUecKo,



reHeTUYeCcKOW TpaMOTHOCTH, OOIell Ky/JbTypbl TIOBeJleHHsSI B TIPUPOJE;
WHTerpalyy ecTeCTBeHHO-HayUHbIX 3HAaHUM;

nproOpeTeHHe  OOYYalOIMMKUCS ~ KOMIIETEHTHOCTH B paljiOHaTbHOM
TIPUPO/IOTIOB30BaHUK  (COO/IIOZIeHre TIPaBW/I TIOBeJIeHHS B TPUPOZE, OXPaHbI
BU/IOB, SKOCHCTeM, Orocdepsl), coXpaHeHUH COOCTBEHHOTO 3/I0POBbSI M 3[I0POBbSI
OKpY)KawIux Jirofell  (cobmofeHusi Mep TIpOGUIaKTHUKKA — 3abosieBaHUM,
obecrieueHre 6e30TaCHOCTU >KU3HEIEATEeTbHOCTH B UPE3BbIUYAMHBIX CHUTYaI[UsIX
MIPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE  WCITO/Tb30BaHMS
OMOIOTUeCKUX 3HAHUM U YMEHUH B TTIOBCEHEBHOMN >KU3HHU;

CO3ZlaHWe  YCJOBHUH  JyId  OCO3HAaHHOTO  BbIOOpa  0OYYarOL[MUCS
VIH/ITMBU/Tya/IbHOU oOpa3oBaTebHOM TpaeKTOpHH, criocoOcTByOITeH
nocseyrolemMy MnpogecCUOHaIbHOMY CaMOOMpPe/e/IeHHI0, B COOTBETCTBUM C
WHAVBU/IyaTbHBIMU UHT€PECaMU 1 TIOTPeOHOCTSIMU pervoHa.

OO11ee yMCI0 YacoB, OTBE/IEHHBIX Ha M3yueHWe OHMOJIOTMH Ha YTriyOJeHHOM
ypOBHe cpefiHero obiiero obpa3oBanusi, coctaB/sieT 204 yaca: B 10 kmacce — 102
yaca (3 uaca B Hefie/t0), B 11 knacce — 102 yaca (3 yaca B HefieJto).

OT0O0p OpraHu3alMOHHBIX (DOPM, METOJOB M CpeACTB 00yueHHs OHOJIOTHH
OCYILIeCTB/ISIETCS C YUETOM CIieli(UKU ero CojiepyKaHusl W HallpaB/IeHHOCTU Ha
NpPOZIo/DKeHWe  OHMOIOTMUecKOro 00pa3oBaHUS B OpPraHM3al[UsX CPeJHEro
npoheCcCHOHaTLHOTO U BhICIIIEro 06pa30BaHUS.

OO0s13aTe/TbHBIM YC/IOBHEM TTpH 00yueHNH OMOJIOTHY Ha yT/1y0/IEHHOM YPOBHE
ABJISIETCSI TIPOBeZieHWe J/1abopaTOpPHBIX U TpakTHdyeckux paboT. Takke yuacTue
00yuaroIuXcs B BBITIOJTHEHUH TTPOEKTHBIX U yueOHO-HMCC/iefloBaTelbCKUX paboT,
TeMaTHKa KOTOPBbIX OIpefie/isieTCsl yUYhTe/leM Ha OCHOBE  HMEIOI[UXCS
MaTepraTbHO-TEXHUUECKHUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.

COAEP)XAHUE OBYUEHUA

10 K/TACC

CopepykaHve mporpamMMsbl, BblIeJIEHHOE KYypCUBOM, He BXOIUT B IPOBEPKY
rocyJjJapcTBeHHOU uToroBou arrecraumu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi 6uosorusi — KOMITJIeKCHasi Hayka. KpaTkasi UCTOpUsT pa3BUTHS
buonorun.  BuosornueckMe  HayKd U M3yuyaeMble ~UMH  TPOOJIEMBI.
dyHJaMeHTa/IbHble, TPUK/JIaJHble U TOUCKOBbIe HAayyHble HWCC/Ie[OBaHUS B
buosiorum.

3HaueHue Guosiorny B (hOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HayUHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveil. 3HaueHWe OUOIOTUM B



TPaKTUYECKON [IesATeTbHOCTU 4YejioBeKa: MeJUllMHe, CeJIbCKOM XO3SIUICTBe,
TIPOMBILLIEHHOCTH, OXPaHe NPUPO/IbI.

JleMoHCcTpanuu

[TopTpetsl: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. lapBuH,
Y. I'apeei, I'. MeHgens, B. . Bepnagckui, U. I1. TlaBnos, Y. 1. Meunukos, H.
. BaBusnos, H. B. Tumodee-PecoBckuii, [Ix. YorcoH, @. Kpuk, /1. K. bensies.

Tabmuibl U1 cxeMbl: «CBsI3b OMOJIOTUM C APYTMMHM HayKamu», «Cucrema
O10/I0TNUeCKUX HayK».

Tema 2. JKuBble cCUCTeMbI U UX U3yYeHHe

JKuBble cucTembl Kak mipegMmeT u3ydeHus Ouosnoruu. CBONCTBA >KUBBIX
CUCTeM: eJUHCTBO XWUMHYECKOr0 COCTaBa, [JAUCKPETHOCTb U 1|eJIOCTHOCT,
C/IO’)KHOCTb M YIOPSIAOUEHHOCTb CTPYKTYPbl, OTKDPBITOCTb, CaMOOpraHU3aLus,
CaMOBOCIIPOM3Be/ieHUe, pa3/pa>KUMOCTb, N3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3aliM >KMBBIX CHUCTEM: MOJIEKY/SPHbIM, KJIETOYHbIU,
TKaHeBbIY, OpraHH3MeHHbIH, TMONY/ISIL[MOHHO-BH/I0BOM, 9KOCHCTEMHbIU
(buoreorieHoTHUECKM), OuochepHbIi. IIporecchl, MPOUCXOIAIIME B >KUBBIX
cuctemMax. OCHOBHble TpU3HaKU >XUMBOro. JKu3Hb Kak (opma CylecTBOBaHUS
MaTtepuu. Hayku, n3yuaroliiyie )KMBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHy3aliu.

N3yueHue >KUBBIX cHUCTeM. MeTo/bl Ouosiornueckoid Hayku. HabmrozeHue,
v3MepeHue, SKCIIePUMEHT, CUCTeMaTu3alusi, MeTaaHanus. [IoHATHe 0 3aBUCUMOU U
He3aBUCUMOUW miepeMeHHOW. [lnaHupoBanwe »5skcnepumeHTa. [locTaHOBKa U
npoBepka ruroTe3. HyneBasi rumnore3a. IToHsTHe BbIOOPKU U €€ OCTOBEPHOCTD.
Pa3bpoc B Owuosornueckux AaHHbIX. OlleHKa /[JOCTOBEPHOCTH TOJyUeHHbIX
pe3ynbTaToB. [IpMuMHBI UCKa)KeHUs pe3yJ/bTaTOB 3SKcriepuMeHTa. [loHsiTue
CTaTUCTUUYECKOTO TecTa.

JleMoHCTpanuu

Tabmuibl U cxembl: «OCHOBHble TIDU3HAaKM >KU3HW», «buosornueckue
cucteMbl», «CBOWCTBa >KMBOM MarTepuu», «YDOBHUM OpraHU3allid >KUBOM
npupofbl», «CTpoeHWe >XUBOTHOU K/eTKU», «TKaHU >XUBOTHBIX», «CHCTeMBI
OpraHOB 4eJIOBeUeCKOro opraHu3ma», «buoreorieHos», «buocdepa», «MeTo/bl
V3y4YeHUs JKUBOU MPUPOJIbD».

ObGopyznoBanue:  jabopaTopHoe  obOopyAoBaHWe [ TIPOBeJI€HUS
HabJ/TI0/IeHuH, U3MepeHun, SKCTIepUMEeHTOB.

IlpakTuueckas pabora «Vcrnonb3oBaHWe pa3/MyHbBIX METOJO0B TIpU
V3yUeHUU >KUBBIX CUCTEMY.

Tema 3. buosiorusi KJ1eTKu

KrneTtka — CTpyKTypHO-(DYHKIMOHa/bHAs eAWHUIA >kuBoro. Mcropus
OTKPBITHS K/IeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounast Teopus (T. I1IBaHH,



M. Ilneupen, P. BupxoB). OCHOBHbIE TIOJIO’KEHUSI COBPEMEHHOMW KJIETOUHOM
TeOpUHU.

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OHOo/IorTMH:  MUKPOCKOIHS,
XxpoMarorpagus, 371eKTpodope3, MeTOJ, MeueHbIX aTOMOB, Au(depeHLIHaTbLHOE
LeHTpU(yrupoBaHue, Ky/JbTUBHDOBaHUE KJIE€TOK. F3yueHue (HUKCUPOBAHHbIX
K/1emoK. DneKTpoHHass MUKpocKornusi. KoHgokanbHas mukpockonus. BumanbHoe
(npusicusHeHHOe) u3yyeHue KAemok.

JeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llneligen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBeTOBOM MUKPOCKOI», «DeKTPOHHbIA MUKDPOCKOTI»,
«/cTopusi pa3sBUTHSL METOZ,0B MUKPOCKOITUN».

Ob6opynoBaHue: CBETOBOM MUKDPOCKOI, MHUKPOTIperaparbl paCTUTe/bHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IIpakTnueckas pabdora «M3yueHrHe MeTO/0OB K/AETOUHOM OHoMOrUM
(xpomarorpadusi, 3sekTpodope3, auddepeHIMaIbHOE LIEHTPU(DYTUPOBAHUE,
[TLIP)».

Tema 4. Xummnuyeckas opraHnv3anus KJ1eTKH

XVMMHUUECKUM COCTaB K/IETKA. Makpo-, MUKPO- U YJbTPaMUKPO3JIEMEHTHI.
Boga u eé ponp Kak pacTBOpuUTe/Isl, peareHTa, ydyacThe B CTPYKTYpPUPOBaHUMU
KJIeTKH, TeTuIopery/isiiiuid. MuHepaibHbIe BellleCTBA K/IeTKU, UX Ouosioruyeckas
poJib. PO/Ib KATHOHOB U @HUOHOB B KJIETKeE.

Opranuueckue BelllecTBa KJeTKU. buosiornueckue mosmuMepsl. besiku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPyKTypbl 6enkoBo# Moseky/bl. [lepBuyHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHas, TpeTWuHasi, YeTBepTUYHas
cTpyKTypbl. [JleHarypanms. CpoiictBa 0OenkoB. Krnaccudukaiyss — 6enkos.
buonoruueckve ¢hyHKIuM 6enKoB. ITpUOHDI.

YrneBoabl. MoHOCaxapubl, Jucaxapuzbl, OJIMrocaxapyzbl U Iomcaxapubl.
OO6uuit  mmaH cTpoeHuss W (GU3MKO-XUMUUECKHWe CBOWCTBA  yT/IEBOJIOB.
buonorrnueckre yHKLMM yI/1€BO/OB.

Jlunuael. T'uapodunbHo-rHApodobOHbIe cBoiicTBa. Kinaccudukaiys TunuzoB.
Tpurnuuepuabl, dochomunuabl, BOCKU, CTepoubl. buonornueckue ¢QyHKIUU
mumoB. O61ire cBolicTBa OMOIOrMUeCKUX MeMOpaH — TeKyJ4eCThb, CTIOCOOHOCTh K
CcaMO3aMbIKaHUIO, M10JIYIIPOHULIAeMOCTb.

Hykneunoseie kuciaorsl. [JHK u PHK. CtpoeHue HyK/IIeMHOBBIX KHCJIOT.
Hykneotugpl. Tlpuniun kommiemeHtapHocTd. [lpaBuno UYapraddga. Ctpykrypa
IOHK — nBoiiHasi criupasib. MecToHaxoxjeHue u buonornueckue ¢yukuuu THK.
Bugel PHK. ®ynkiuu PHK B kieTke.



Crpoenue mosekysbl AT®. Makpospruueckve cBsi3u B Mosiekyje ATO.
buonornueckue pynkiyuu AT®. BoccTraHoBNeHHbIe EPEHOCUUKY, UX (PYHKLIUU B
Kinetke. /[pyeue Hykneosuompugocpambl (HTD). CekBenupoBanue [IHK.
Memoobi eeHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHast 6uosiorusi: buoxuMuueckrie U Onopusndeckre MCCaeOBaHUSA
cocTaBa Y TIPOCTPAHCTBEHHOW CTPYKTypbl Ouomosiekyn. MooeupogaHue
CmpyKmypbl u ¢yHKyuti buomonekya u ux komniekcos. KomnblomepHbiil 0u3aiiH u
op2aHuyeckuli cuHme3 6UOMO/EKY U UX HeNPUPOOHbIX AHA/10208.

JdeMoHCcTpanuu

[Toptpetsr: JI. ITonunr, . YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®paHK/ivH,
@. Canrep, C. I[Ipy3unep.

HOuarpammbl:  «PacripejeneHrie  XMMHUYeCKMX 5/IEMEHTOB B  HEXUBOU
nipupozie», «PacripesiejieHe XUMUUeCKUX 3/IEMEHTOB B XKUBOU MPUPO/Ie».

Tabnuipl U cxembl: «lleproanueckasi Tabiuija XUMUUYECKHUX 3/IEMEHTOBY,
«CTpoeHre MOeKy/bl BOJbl», «BelljecTBa B cocTaBe opraHvm3moB», «CTpoeHUe
MoJieKyJibl Oenika», «CTpyKTypbl OeKOBOW MOJieKy/ibl», «CTpoeHUe MOJIEKY/T
yrieBofioB», «CTpoeHWe MOJEKya JIMNUA0B», «HyKIeuHOBble KUC/IOThI»,
«CrtpoeHue MonekyJsibl ATD».

OO6opyioBaHMe: XUMHUYeCKasi Iocy/ia 1 060py/10BaHue.

JIaGoparopHas pa6ora «Ob6HapyxeHre OelKOB C MOMOIIbI0 KaueCTBEHHBIX
peakiyi».

JlaboparopHast  pabora  «VcciemoBaHrWe — HYK/I€MHOBBIX — KHCJIOT,
Bbl/leJIeHHBIX U3 K/IeTOK Pa3/IMYHbIX OPraHKW3MOB».

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

Tumnbel K/IeTOK: SyKapuoThueckas W TNpokapuoTudeckas. CTPYKTYpHO-
byHKIMOHaTbHBIe 00pa30BaHUSI K/IETKHU.

CTpoeHMe MPOKapUOTUUECKOU K/IeTKH. KneTouHasi cTeHKa OakTepuii U apXeid.
OcobeHHOCTH CTpOeHHsi TeTepOTPOPHON U aBTOTPOPHOM MPOKAPUOTUUYECKUX
K/IeTOK. MeCTo ¥ poJib MPOKaproT B OMOLIeHO3aX.

Ctpoenue U (yHKLMOHMPOBaHUE YKapUOTHUYECKOMN KJIETKU.
[Tnasmatuueckass MeMmOpaHa (r1a3manemma). CTpyKTypa Iula3MaTUuecKou
MemOpanbl. TpaHCIIOPT BelljecTB uepe3 IIa3MaTUUeCKyr0 MeMOpaHy: MMacCUBHbBIN
(muddysusa, obneruénHas auddy3us), aKTUBHBIA (TePBUUHBIA W BTOPUYHBIM
aKTUBHBIM TpaHcropT). [lomyrnpoHuijaemMocts MemOpaHbl. Pabora HaTpuii-
KaJIMEeBOTO HAcoca. DHAOLIUTO3: TMHOLUTO3, (arouTo3. JK30LUTO3. KneTouHas
creHka. CTpyKTypa U GYHKLUW K/IeTOUHOU CTEeHKU pacTeHui, TpruboB.

Huronasma. Lluto3osns. Llutockener. [IsukeHue Luroruia3Mbl. OpraHoubl
kiaeTkd. OpHomMemOpaHHBbIe OpraHOWZbl KAETKW: 3JHJOIJIa3MaThyeckasi CeTb
(3IIC), annapat I'onba)ky, JM30COMBI, UX CTpoeHHe U (YHKLMU. B3aumocBsi3b



oJJHOMeMOpaHHbIX OpPraHOWAOB KieTkH. CTpoeHHe TpaHyJISPHOTO PeTHKYIyMa.
Mexanusm HanpaeneHus 6enxkoe @ JDIIC. CuHTe3 pacTBOPUMBIX OeykoB. CHHTE3
K/IeTOUHbIX ~ MeMOpaH. ['nmaakuii  (arpaHy/isipHbIf)  SHZAOILIa3MaTUUeCKUM
petukyiyMm. CekpeTopHas (yHKIMs arrapara ['ombmku. Modugukayus 6e1kos 6
annapame ['onbOxcu. Copmupoeka 6enkog e annapame I'oabOdxcu. TpaHcIiopT
BeILeCTB B KjieTKe. Bakyosin pacTuTe/ibHBIX KneToK. KineTtounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWJbl  K/IE€TKH:  MWUTOXOHJDWM,  IJIaCTU/BI.
IMpoucxostcoeHue mumoxoHopuli u naacmud. Cumbuozere3 (K.C. MepedickosecKul,
JI. Mapeyauc). CtpoeHue ¥ (PYHKIL[MM MUTOXOHJIpUM W muiactyj. [lepBUuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TJIACTUAbI  (DOTOCUMHTE3WPYIOIUX  3YKapHOT.
XJI0pOI/IaCThl, XpOMOILIACTHI, JIEMKOTIaCThI BBICIIIMX PaCTeHUM.

HememOpaHHbie opraHou/ibl KieTkd CTpoeHue U (yHKIMA HeMeMOpaHHbBIX
OpraHoun/ 0B K/IeTKU. Pr6ocombi. IIpomesicymouHble ¢urameHmni.
MukpodunameHTbl. AKMuHO8ble MukpoguiameHmbl. MplilleuHble  K/IETKHU.
AKMUHOBble KOMNOHEHMbl HeMblleuHblX KiemoK. Mukpotpybouku. KneTouHbiit
neHTp. CTpoeHHWe W [BIDKEHHWE JKIYTUKOB M pecHUuYeK. MUKpPOTpyOOuKu
uToriasmel. LleHTpuons. beaku, accoyuupoeaHHble ¢ MUKpouiameHmamu u
Mukpompyboukamu. MomopHble 6e/nKu.

fnpo. Obosouka si/ipa, XpOMaTHH, KapyuoIia3ma, sIpbIIIKH, UX CTPOeHHe U
byHkuyu. AnepHbiii 6e/KOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE paCIO/IOXKeHHue
XpOMOCOM B UWHTepda3HOM sifipe. JDYyXpOMAmMuH U 2emepoxpomMamuH. benku
XpOMaTvHa — THUCTOHBL. /J[uHamuka sdepHol 060/10ukKu 8 mumo3se. SOepHblll
mpaxcnopm.

Kretounble BKmtoueHusi. CpaBHUTe/IbHAS XapaKTepHUCTHKA KJIeTOK 3yKapuoT
(pacTuTe/IbHOM, JKUBOTHOM, IPUOHOM).

JleMoHCTpanuu

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

Tabmupl 1 cxembl: «CTpoeHUWe 3yKapUOTHYeCKOW KieTku», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpoeHWe  paCTUTeNbHOM  KJ/IeTKh», «CTpoeHue
MUTOXOHIpUMN», «Aapo», « CTpoeHre NPOKapuOTUUECKOW KITETKW.

ObopyaoBaHue: CBeTOBOM MHKDPOCKOI, MHUKpOIMpernapaTbl pacTUTe/bHBIX,
YKUBOTHBIX KJIETOK, MUKDOTIperapaThl 0aKTepraibHbIX K/IETOK.

JlabopaTropHast pabora «l3yueHne CTpPOeHUs KJIETOK Pa3THUHBIX
OpraHU3MOB».

IIpakTHueckas pabora «VI3yuyeHure CBOWCTB KJIeTOUHOU MeMOpaHbI».

JlaGopaTopHasa pabora «VlccremoBaHue TIla3MoOM3a U [leTUia3MoJid3a B
PaCTUTEeTbHBIX KJIeTKaxX».

IlpakTuueckasa pabora  «/3yueHue  [BWKEHUS  LUTOIUIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».



Tema 6. O0MeH BellecTB M MPeBpalieHNe JHePTHH B K/IeTKe

AcCUMUISLIUS U TUCCUMUJISILIASL — ZIB€ CTOPOHBI MeTabosin3ma. Tumbl 0bmeHa
BeIl[eCTB: aBTOTPOMHBLIM W TreTepoTpPO(HBIA. YuacTHe KHC/IOpoJa B OOMEHHBIX
mpoijeccax. JHepreTuyeckoe obecrieyeHre KaeTKU: TipeBpaiieHne ATO B
oOMeHHBIX TIpoljeccaX. @epMeHTaTHUBHBIM XapakTep peakiuil KIeTOUHOTro
MeTabonmu3ma. PepMeHThl, WX CTpOeHHWe, CBOWCTBA M MeXaHU3M [IeHCTBUS.
Kodepmentbl. OTivuusi pepMeHTOB OT HEOPraHWYeCKHX KaTanu3aTopoB. benku-
aKTHUBATOpPbl M OeKU-UHTUOMTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMeHTaTHBHBIX
peakiyiii OT pa3/InuHbIX (HaKTOPOB.

[TepBHUYHBIM CUHTE3 OpraHUuYeCKUX BeIecTB B KieTke. POTOCHUHTe3.
AHOKcCU2eHHbIlU U OKcu2eHHbIll ¢pomocuHme3 y 6akmepuli. Ceemocobuparoujue
nuemMeHmbl U NU2MeHmMbl peakyuoHHO20 YeHmpd. Posib XJ10pOIIacToB B TpoLjecce
doTocuHTe3a. CBeToBasi U TeMHOBas (a3bl. PomoodbixaHue, Cs., Cs. u CAM-munbl
¢domocunmesa. TIpoayKTUBHOCTh (OTOCUHTe3a. BiivsHMe pa3iuuHbIX (PAaKTOPOB
Ha CKOpOCTb (poToCHHTe3a. 3HaueHre (POTOCUHTE3A.

XeMOCHHTe3. PasHoobpasue OpraHu3MOB-XeMOCUHTEeTUKOB:
HUTPUGHUIMPYIOIIME OaKTepHH, >Keae300aKTepuu, cepobakTepuu, BOJOPOIHBIE
b6akTepuu. 3HaueHe XeMOCHHTe3a.

AHaspobHble opraHusMbl. Buzbl 6poskeHusi. ITpoJyKTbl Opo’keHUS U HX
UCTIOb30BaHHe YesioBeKOM. AHAa’poOHble MUKPOOPTraHM3Mbl KaK OOBEKThI
O6uoTexHOIOTUY U BO30yauTe/ i 60oe3He.

A3pobHbIe OpraHH3MBl. OTarbl 9HEPreTHYeCKOTo obmeHa.
[ToaroToBuTe/NbHBIN 3Tan. ['MMKO/IM3 — 6€CKUCIOPOAHOE paciileryieHre T/IH0KO3bI.

buonoruueckoe okvcieHue, UK KJIeTOUHOe JbixaHue. Pojib MUTOXOHZpHH B
npoijeccax OMOOrUYecKoro okucieHus. Liuknueckue peakiuu. OKUCTUTETBHOE
dochopunpoBanre. OHepausi MembpaHHo2o epadueHma npomoHos. CuHme3
AT®: paboma npomoHHoli AT®-cunmasbl. IlpeumyiijecTBa a3poOHOTO MyTH
oOMeHa BelIleCTB miepesi aHa3pOOHBIM. DPHEKTUBHOCThL SHEPreTUYeckoro ooMeHa.

JdeMoHCcTpanuu

[Toptpetsl: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHresbrapar, I[1. Muruesnn, I'. A. 3aBap3uH.

Tabuipl U cxembl: «DOTOCHHTE3», «DHEPreTHYeCKH 00MeH», «broCuHTe3
benka», «CtpoeHue pepmeHTa», «XeMOCHUHTE3».

ObopyaoBaHue: CBETOBOM MHUKDOCKOI, 000pyJoBaHUe [/isi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX Y BDEMEeHHbBIX MUKPOTIPeIiapaToB.

JlaGopaTopHast padora «lI3yueHHe  KaTa/IMTHUYECKOW  AKTHBHOCTU
(dhepmMeHTOB (Ha rprUMepe amuiasbl UK KaTaaasbl)».

JlaboparopHast pab6ora «/3yueHune ¢hepMeHTATUBHOIO pacIeTl/IeHus
TIePOKCH/Ia BOJIOPO/ia B PACTUTE/TbHBIX U KUBOTHBIX K/I€TKAX».



JlaGopaTopHast pabora «CpaBHeHHe TipoljecCOB  (OTOCHMHTE3a U
XeMOCHUHTe3a».

JIaboparopHasi paboTa «CpaBHeHue TPO1ecCOB OPOKeHUS U JbIXaHHsI».

Tema 7. HacnepcrBeHHas nH(opMalys U peaiu3anys eé B K/eTKe

Peakuyuu matpuuHoro cuHresa. [IpUHIMIT KOMIIEMEHTAPHOCTU B peakLUsaX
MaTpUYHOIO CHMHTe3a. Peanu3aiusi HacieACTBeHHOW MH(oOpMaLuu. ['eHeTHUeCKU
KOJ, ero cBoucTBa. TpaHckpurnuus — MatpuuHbld cuHTe3 PHK. IlpuHuumne
TPAHCKPUIILIMU: KOMIUIEeMEHTapHOCTb, aHTUIIapa/lle/IbHOCTb, aCUMMETPHUYHOCTD.
CospesaHue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekoodupyrouwjue PHK.

TpaHc/ALMs ¥ eé sTanbl. Yuactue TpaHcropTHeiXx PHK B 6uocuHTe3e Gesika.
YcnoBusi 6uocuHte3a 6Genka. KopupoBanue amuHOKuCIOT. Ponb pubocom B
buocuHTe3e Henka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHu3salys reHoma y
TPOKApUOT U 3YKapUOT. Peryisiuus akTUBHOCTU I'e€HOB y IPOKapuoT. ['uroresa
ortepoHa (P. Kako0, K. MaHo). MoseKy/nsipHble MexaHu3mMbl 3KCNpeccuu 2eHo8 y
sykapuom. Poab xpomamuHa 8 pezyasyuu pabombl 2eHo8. Perysiysi 00MeHHbIX
TpOLeCCOB B KieTKe. KneTouHblli romeocTas.

Bupycbl — Hek/leTouHble (OPMBI XKU3HU U 00/MraTHbIe Mapa3uTtbl. CTpoeHre
TIPOCTBIX U CJI0XKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. XKuU3HeHHbIU YUK/
JHK-coodepocawjux eupycos, PHK-codepicawjux e8upycos, b6axkmepuogazos.
ObpamHas mpaHcKpunyusi, peeepmasa, uHmez2pasd.

BupycHbie 3a00sieBaHuMsI uenioBeka, XUBOTHBIX, pacTenuit. CIINI, COVID-
19, coranbHble 1 MeJUIIUHCKUE TTPO0/IeMbI.

BuouHpopmamuka: uHmezpayus u aHanu3 boapbwux maccueos («bigdata»)
CMpyKmypHbIx buoso2uueckux 0aHHbix. HaHomexHonoz2uu 8 buono2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl docmasku aekapcms.

JleMoHCcTpanuun

[Toptpetsl: H. K. KonbLos, [I. V1. IBaHOBCKHU.

Tabmuipbl 1 cxeMbl: «brocuHTe3 Oenka», «['eHeTHUeCKUii KoJ», «BUPYChI»,
«bakTeprogarn».

IIpakTuueckas pabora «Co3zaHue MO/ie/iu BUPYyCay.

Tema 8. JKusHeHHBbIN UK/ K/I€TKH

KreTouHblli LUK/, ero rmnepuoibl W peryssiyus. VHTepda3a U MUTO3.
Oco6eHHOCTH TIPOLIeCCOB, MpOTeKawIux B MHTepda3ze. IlogroToBka KIeTKA K
nenenvto.  I[lpecuHTeTMyecKu  (MTOCTMUTOTHYECKWM), CUHTETUUYECKUM U
MOCTCUHTETUUECKHH (MTPEMUTOTUUECKUH) TTePUO/ibl UHTEeP(a3bI.

Marpuunsbiii cunate3 JHK — pervmkanus. [IpuHomner pervivkanuu [JHK:
KOMIUIEMEHTAapHOCTb,  ITOJTYKOHCEPBAaTUBHBIM  CHHTe3, aHTUINAPa/JIeJIbHOCTb.
Mexanusm pervkaumuu JTHK. Xpomocomsl. CtpoeHue XxpomMocoM. Tesiomepsl U



TesioMepa3a. XPOMOCOMHBIM HabOp K/IeTKM — KApUOTUIL. [IWTIIOWAHBIA |
raryiouiHeI  Habopel XpoMocoM. ['omosoruuHbie XpoMocoMmbl.  [losoBbIe
XPOMOCOMBI.

Henenne kmetkn — wmuTo3. CTagud MUTO3a Y TIPOUCXOASL[ME B HUX
rpoueccbl. Tunbl muto3a. KapruokuHes U LIMTOKMHe3. buosioruyeckoe 3HayeHue
MHUTO3a.

Perynsiisi MUTOTHUECKOTrO LMK/Ia KieTku. [IporpamMmmupyemasi KjieTO4Hast
rubesb — aroriTo3.

KrnerouHoe sipo, XpoMOCOMBbI, (DYHKIIMOHA/IbHAasi TeHOMUWKA. MexaHusmbl
npoaucepayuu, ougppepeHyuposku, cmapeHusi u 2ubeau kiaemok. «Llugppoeas
Kiemka» — buouHgpopmamuueckue mooenu (yHKYUOHUPOBAHUS KAeMKU.

JeMoHcTpanuun

Tabmipbl 1 cxembl: «KWU3HEHHBIA ITUKI KIETKW», «Mwuto3», «CTpoeHue
XpoMocom», «Peruvkanus JIHK».

OO6opy/1oBaHKe: CBETOBOM MUKPOCKOTI, MUKpOTIperapaThl: «MHUTO3 B K/IeTKaxX
KOpellKa JIyKa».

JlaboparopHast  pabora  «/I3yueHHMe  XpOMOCOM Ha  TOTOBBIX
MHKpOIIperiaparax».

JIaboparopHasi pabora «HabO/moneHre MUTO3a B K/IeTKaX KOHUMKA KOpelllkKa
JyKa (Ha roTOBBIX MUKpOIpenaparax)».

Tema 9. CTpoeHue u PyHKLIUM OPraHU3MOB

buonoruueckoe pasHoobpa3ue OpraHXU3MOB. OJHOKJIeTOUHBIE,
KOJIOHUA/IbHbIe, MHOTOK/IETOUHbIE OPTraHU3MBI.

Oco0eHHOCTH  CTpOEHUS U JKA3HE[esATEebHOCTH  OJHOKJIEeTOUHBIX
opraHu3moB. bakTepuu, apxeH, OJHOK/IETOUHble TPHUOBI, OJHOK/IETOUHbIE
BOZOPOC/IH, APyrue NPOTUCThL. Ko/IOHKAa/IbHbIE OPraHU3MBI.

B3anMoCBsi3b yacTell MHOTOK/JIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraHoB. OpraHusM Kak efyHoe 1jejioe. ['omeocTas.

Tkanu pacreHuit. Turbl pacTUTeNbHBIX TKaHed: o6pa3oBaTesbHas,
TIOKPOBHAs1, TPOBOJSIIAsl, OCHOBHasi, MexaHWueckas. OCOOEHHOCTH CTpOeHwUs,
(YHKLWN U pacrioJioyKeHUsl TKaHel B OpraHax paCTeHUH.

TKaHU >KUBOTHBIX M uejiOBeKa. THWIbl )KUBOTHBIX TKaHEM: 3MUTeIuasbHasi,
CcoeWHUTe/IbHAs,, MbIllleuHas, HepBHass. Oco0eHHOCTH CTpoeHUs, (PYHKUUNA U
PacCIIO/IOKeHUs] TKAaHeW B OpraHax >KMBOTHBIX U YeJIOBeKa.

Opranbl. BereraTuBHble W TreHepaTHMBHble OpraHbl pacteHdd. OpraHel U
CUCTeMbl OPraHOB YKMBOTHBIX U UesioBeKa. @YHKIMK OPraHOB U CUCTEM OpPraHOB.

Ornopa Tena opranu3moB. Kapkac pacrenui. CkeseTbl OJHOKJIETOYHBIX U
MHOT'OK/IETOYHBIX >KUBOTHBbIX. HapykHbli W BHYTpeHHHM ckKeneT. CTpoeHWe U
THUIIbl COeIUHEHHUsI KOCTeH.



[JBwkeHue  opraHusMoB. /[IBW)KeHMe  OJHOK/IETOYHBIX  OPraHuU3MOB:
amMébouIHOe, KTYTUKOBOe, pPeCHWYHOe. [IBiKeHHe MHOTOKJIeTOUHBIX paCTeHU:
TPOMU3Mbl U HACTUU. [IBW)KEHHME MHOTOK/eTOUYHBIX JKUBOTHBIX W YeJlOBeKa:
MblllleyHasi ciuctema. Pediekc. CKenleTHbIe MBIIIIBI U UX paboTa.

[luranue opranu3moB. [lorsomjeHrve BOAbI,  YIJIEKUC/IOrO rasa W
MHHepaJ/IbHbIX BelLleCTB pacTeHusiIMHU. [IuTaHue >KUBOTHBIX. BHYTpHUIIO/IOCTHOE M
BHYTPUKJ/IETOUHOe mnuueBapeHue. [IuTaHue T0O3BOHOYHBIX >XMBOTHBIX. OTZAesbI
TMYILeBapyUTe/IbHOrO TpakTa. IlumeBaputenbHbie >Kese3bl. lluvilleBapuTe/ibHast
CuCTeMa YyesoBeKa.

Iprxanue opraHu3MoB. [IbixaHue pacTeHuH. [IbixaHue >KUBOTHBIX. [Tuddy3us
ra3oB yepes OBepXHOCTh KieTKU. KoxxHoe abixaHue. /IpixaTesnbHas IIOBEPXHOCTb.
7KabepHoe u y1érouHoe [pixaHue. JIpIxaHue TI03BOHOYHBIX )KMBOTHBIX U UeJIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWE CTPOeHUs] JIETKMX TI03BOHOUYHBIX >KHMBOTHBIX.
[pixatenbHasi cUCTeMa uesioBeKa. MexaHW3M BEHTWISALIMM JETKUX Y MTUL, U
M/eKonuTatoux. Perynsius apixanusi. /JIpixate/ibHble 00bEMBI.

TpaHCrOpT Bel[eCTB Y OpPraHM3MOB. TpaHCIIOPTHbIE CUCTEMbI DPaCTEHHUU.
TpaHCnOpT Bew|eCTB Yy JKUBOTHbIX. KpOBeHOCHasgs cucrteMa U €@ oOprassbl.
KpoBeHoCcHasi cucTteMa TI03BOHOUHBIX JKMBOTHBIX M uesioBeka. Ceppue,
KPOBEHOCHbIe COCy/lbI W KpoBb. Kpyru KpoBooOpailleHusi. OBOJIOLMOHHbIE
YCJIO>)KHEHUSI CTPOEHUS] KDOBEHOCHOM CHCTeMBI TI03BOHOUHBLIX JKUBOTHBIX. PaboTa
cepALia U eé perysLys.

Brigenenve y opraHusmoB. BroigeneHne y pacrteHuin. BebigeneHue y
JKUBOTHBIX. CoKpaTuTe/ibHble BaKyo/au. Opranbel BbigeneHvs. PunbTpauus,
cekpeLusi 1 obpaTHOe BcachIBaHHEe KaK MeXaHW3MbI pabOThl OPraHOB Bbl/le/IeHHSI.
CB$13b MOJIOCTU TeJla C KPOBEHOCHOU U BBIJIE/IUTE/IbHOM cucTeMaMu. BrizenieHue y
MO3BOHOYHBIX >KUBOTHBIX U yesoBeka. [louku. CTpoeHve U (yHKLHMOHHMPOBaHUE
HedpoHa. OOpa3oBaHMe MOYU y uesioBeKa.

3alyra y OpraHvM3MOB. 3allUTa Yy OJHOK/IeTOYHbIX OpraHu3MoB. Cropsbl
OakTepuii ¥ I[UCTHI TPOCTEUIMX. 3alUTa y MHOTOK/JIETOUYHbIX pPACTeHUH.
KyTtukyna. CpejcTBa maCCMBHOU U XMMHAUECKOU 3al[UThl. @UTOHLM/BI.

3almTa y MHOTOK/JIETOYHBIX >KUBOTHBIX. [IOKpDOBBI W KX TIPOM3BOJHBIE.
3amyra opraHusMa oT Oosie3Heii. VIMMyHHasi cucTema desioBeka. KiieTouHbli u
ryMOpanbHbIE WUMMYHUTET. BpOXKAEHHbIE W NpUOOpeTEHHBIN Criel[ubuIecKuil
MMMYHUTeT. Teopusi KIoHa/lIbHO-Cce/ieKTHBHOrO uMmyHuTeTa (I1. Opnaux, ®. M.
bepHer, C. ToHerasa). BocrianuTenbHble OTBETbI OpraHyM3MOB. PoJib BpOXKAEHHOTO
MMMYHUTETA B Pa3BUTUH CHCTEMHBIX 3a00/IeBaHUM.

PasgpaxxvimocTs ¥ perysisiivss Yy  OpraHuMsMoOB. Pa3gpaxumMocts  y
OJHOKJ/IETOUHBIX OpraHu3MoB. Takcucbl. Pa3gpaxumocTe W peryianus y
pacteHuil. POCTOBBIe BelllecTBa U UX 3HaUEHHE.



HepBHasi cucrema u peduieKTOpHasi peryssuys y >KMBOTHbIX. HepBHas
cucTemMa U eé oTZesbl. DBO/IOLMOHHOE YC/I0)KHeHHe CTPOeHHsI HePBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XMBOTHBIX. Pedrekc u
pediekTopHas fyra. be3yc/ioBHbIe U yC/10BHBIE pe(/IeKChI.

I'ymopanbHas peryssnua U SHIOKPUHHAs CHUCTeMa JKUBOTHBIX U UeJjIOBeKa.
JKenespl 3HJOKPUHHOW CHUCTeMbl U MX TOPMOHBI. [leiCTBMe T'OpPMOHOB.
B3auMoCBsi3p HEpBHOM W SHJOKPUHHOW cucTeM. ['mrnoTanamo-runogusapHas
cucTeMa.

JdeMoHCcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmuipl U cxembl: «OHOKIETOUYHbIE BOAOPOCIU», «MHOTOK/IeTOUHbIe
BoZiopoc/in», «bakrepum», «Ilpocrenimme», «OpraHbl LBETKOBBIX paCTeHHW»,
«CucrteMbl OpraHoB II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkKaHM pacreHuil», «KopHeBbie cuctembl», «CTpoeHHe cTebis»,
«CTpoeHMe J/IMCTOBOW IJIACTUHKW», «TKaHU >XUBOTHBIX», «CKeseT uesoBeKa»,
«[IuieBapuresnbHasg cucrteMma», «KpoBeHOCHas cucreMa», «JlpixaTesbHas

cucTeMay, «HepsHas CHUCTEeMa», «Koxa», «MBpll1eyHas CUCTEeMa»,
«BpisenrenbHas cucteMa», «JDHAOKPUHHasAg cucreMa», «CTpoeHHe MBILILIb»,
«mmyHuter»,  «KuiieyHonosocTtHele»,  «CxemMa  MUTaHUS  pacTEHUMN»,

«KpOBeHOCHbIe CUCTeMbl TI03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbI»,
«CTpoeHure mnyiaHapun», «BHyTpeHHee CTpoeHUe NOXKIEBOro uepssi», «HepBHas
cuctema peib», «HepBHasi cucrema Jarymiku», «HepBHas — cucTtema
rnpecMmelkaroiuxcs»,  «HepBHas  cucrtema  nrTulp», «HepBHasa — cucrteMma
MJIeKOMUTArOLUX», «HepBHast cucTema yesioBeka», «Pediekc».

ObopyaoBaHue: CBeTOBOM MHMKPOCKOI, MHKpOTIpernapaTbl OJZHOK/IEeTOUHBIX
OpraHM3MOB, MHKDOIIpernaparbl TKaHeW, pakOBUMHbI MOJUIFOCKOB, KOJIIEKLIUU
HaCeKOMbBIX, WIJIOKOXKUX, >KMBbIE 3K3eMIIISIPbl KOMHATHBIX pacTeHUi, repbapuu
pacTeHUM PpasHbIX OT[e/O0B, BJaXHble TIpernapaTbl J>KUBOTHBIX, CKeJIEThI
MO03BOHOYHBIX, KOJIJIEKI[MM 0eCli03BOHOUHBIX JKMBOTHBIX, CKeJIeT YeJioBeKa,
o0Oopy/ioBaHue /17151 IeMOHCTPAL[MK TIOYBEHHOT'0 ¥ BO3JYLIIHOTO IMATAHUSI PACTeHUH,
paclijerieHyst Kpaxmasa 1 6e/KoB 1o/ ZielicTBueM (epMeHTOB, 060pyjoBaHUe 1Sl
JIEMOHCTPALU OIbITOB M0 U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKMX, MeXaHH3Ma
[bIXaTe/IbHBIX JBW)KEHUM, MO/Ie/IA FTOJIOBHOTO MO3Tra Pa3/INYHbIX )KUBOTHBIX.

JIaboparopHasi padora «V3yueHre TKaHeld pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHell )KUBOTHBIX».

JIaGopaTopHasi pabora «l/I3ydyeHre OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3mHO)XeHHe ¥ pa3BUTHE OPraHU3MOB



@®opmbl pa3MHOXKEHHWs] OpraHu3MOB: Oecriosioe (BK/tOouasi BereTaTUBHOE) U
nosioBoe. Buabpl  6Gecriosioro  pa3MHOXeHWs:  TIOYKOBaHWe,  CIIOPYJISLUS,
(dbparmeHTalysi, KTIOHUPOBaHUe.

[TonoBoe pasmHOxeHWe. [lonoBbie KaeTkW, wiu rameTtel. Melio3. Craguu
Mmerio3a. [loBegeHre xpomocoM B Meno3e. KpoccruHroBep. bromornueckui CMbICT
Meli03a W TIOJIOBOTO Tipoliecca. Melo3 W ero MeCTO B >KM3HEHHOM LIMKJIe
OpraHK3MOB.

[Tpen3apoapiiieBoe pasButve. ['ameTroreHes y KMBOTHbIX. [10/10BbIE Kee3bl.
Obpa3oBaHue ¥ pa3BUTHeE TTOMOBLIX KieToK. CriepMaToreHe3 u ooreHe3. CTpoeHue
T0JIOBBIX KJIETOK.

OmuiofoTBOpeHre U SMOpUOHAZbHOe pa3BUTHE JKUBOTHBIX. (Criocobbl
OTJIO/IOTBOPEHUSI: Hapy>KHOe, BHyTpeHHee. [lapTeHoreHes.

VuavBuyanbHOe pa3BUTHE OPraHKW3MOB (OHTOTeHe3). DMOPHUO/IOrus — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uU.
Konyenyusi mopgoeeHos u modeau mopgoeerne3a. Craguu >MOpuUoreHesa
JKUBOTHbIX (Ha TipuMmepe Jfarymiku). Jpobnenuwe. Turmbl  ApoGieHus.
JemepmuHuposaHHoe U HedepMUHUPOBAHHOe OpobseHue. bBaacmyna, munbi
6aacmyn. OcobeHHOCTH [ApobJieHUST MIIEKONMTAIOIIUX. 3apOAbBIIIeBbie JINCTKH
(ractpynsiius). 3ak/ia/ika OpraHOB U TKaHel U3 3apOo/IbIllIeBbIX JIMCTKOB. B3arimHoe
BAWSIHAE uacTeld pa3BUBAIOLETOCS 3apojpiiia (3MOpHOHaMbHASs WHAYKLMS).
3ak/jajlka IUJlaHa CTPOEHHUsI J>KMBOTHOTO KakK pe3y/lbTaT HepapXuuecKux
B3aUMOZIEVCTBUI TeHOB. BrusHWe Ha SMOpUOHanbHOE pa3BUTHE PAa3IUYHBIX
(hakTOpOB OKPY’Karollle Cpe/ibl.

Poct u pa3BuTHe >KUBOTHBIX. IlocTamMOpuoHanbHBIA Tepuoj. IIpsmoe u
HempsiMoe  pa3BuThe. Pa3Butve ¢ MeTtamop(do3oM y 06eCri03BOHOUHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHONOrMyeckoe 3HaueHHWe TMPSIMOIO U HEMpPSIMOro
Pa3BUTHUSI, UX pacIlpoCTpaHeHHe B TIPUpoje. THIbl pocTa 