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 >KUBOTHBIX. PaKTOPLI
PeryJisiliiy POCTa >XKUBOTHBIX U yesioBeKa. CTaJuu OCTIMOPHOHATBLHOTO Pa3BUTHS
y )KUBOTHBIX U uesioBeKa. [lepuo/pl oHTOreHe3a uenoBeka. CTapeHre U CMepTh Kak
OuoIoruyecKye Ipoiecchl.

Pa3mHOKeHHe U pa3BuTHe pacTeHui. ['ametodur u cnopodut. Meiio3 B
KU3HEHHOM 1MK/e pacTeHuid. OOpa3oBaHue cCrop B Tipoljecce Meiio3a.
lametoreHe3 y pacteHuid. Oruiof0TBOpeHHWe U  pa3BUTHE paCTUTEeTbHBIX
opraHu3moB. [IBoiHOe OIJI0/JOTBOPeHHe Y 1[BeTKOBBLIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHU3MbI PeryJisiiiui OHTOTeHe3a Y paCTeHUI U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsr: C. I'. HaBawmwuH, X. IlnemaH.



Tabmipbl ¥ cxembl: «BereraTnBHOe pa3mMHO)KeHMe», «THIbI 6Gecrionoro
pa3sMHOXeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHue D3BIJIeHbI»,
«Pa3MHOXeHMe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIeTKU U crepmaTo30ouja», «OCHOBHbIE CTaJiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuTHe MalcCKoOro >Xyka», «Pa3BUTHe capaHuu»,
«Pa3BuTHe JSTyLIKW», «/IBOMHOE OIIOAOTBOPEHHE VY I1[BETKOBBIX paCTeHUW»,
«CTpoeHMe CeMsiH OJHOZOJIbHbIX U /IBY/O/JbHBIX pacTeHul», «KU3HeHHbIW UK/
MOpPCKOU  KamycCTbl», «’KW3HeHHBIM LMKA MXa», «KW3HEHHBIM LMK
MariopoOTHUKA», «KM3HEHHBIN LIUKJI COCHBD».

ObopyaoBaHUe: CBETOBOM MMKPOCKOI, MHKpOIIperiapaThl SILIEK/IeTOK |
CIiepMaTO30M/I0B, MOJeb « LUK/ pa3BUTHS JISTYLLKW».

JIaGopaTopHas pa6ora «lI3yueHue CTpPOeHHs TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTuueckas pabora «BbisiB/eHWe TIPU3HAKOB CXOACTBA 3apOjblilieid
TI03BOHOYHBIX YKUBOTHBIX».

JlaGopaTopHast pabora «CTpoeHHe OpraHOB pa3MHOXKEHHS BBICIINX
pacTeHUu».

Tema 11. I'eHeTnka — HayKa 0 HaC/JIeACTBEHHOCTM M HM3MEHUMBOCTHU
OpPraHu3MoB

VicTopusi CTaHOB/EHWsT W PAa3BUTHSI TeHETHKHM KaK Haykh. Paboter T
Mengens, I'. ne ®pusa, T. Moprasa. Posib oTeyeCTBeHHBIX YUEHBIX B Pa3sBUTHUU
reHeTrkd. Pabotel H. K. Konbeiora, H. . BaBunosa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®unmunuenko, H. B. TumogeeBa-PecoBckoro.

OCHOBHBIE TeHeTUUeCKUe TIOHATHUS U CUMBOJIbI. ['OMO/IOTMUHBIE XPOMOCOMBI,
ajuie/ibHble TEHbl, a/JlbTePHATUBHbIE TPU3HAKW, AOMWHAHTHBIA U DPeL|eCCHUBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTepOo3nUroTa, YUCTast TUHUS, THOPU/bl, TeHOTHTI, (PeHOTHII.
OCHOBHbIE ~ MeTOAbl  TeHeTUKU: TUOPUAO0IOTHUeCKU,  I[UTOJIOTMUeCKUM,
MOJIEKYJIIPHO-T€HeTUYEeCKHUU.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosbros, H. U.
Basunos, A. H. benosepckui, I'. []. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckui.

Tabuiiel U cxeMbl: «MeTobl TeHeTUKN», «CXeMbI CKpeII[UBaHUsI».

JlaboparopHast paGora «/Ipo3oduia Kak OOBEKT TreHeTUYeCKUX

WCCJIeJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HAC/Ie/JCTBEHHOCTH
MoHorubpugHoe ckpemyBaHue. [lepBblii 3akoH MeHJens — 3aKOH

eiHOOOpa3usi TMOPU/IOB TepBOro MoKojeHus. [IpaBuio JoMUHUPOBaHUs. BTopoii



3aKOH MeHjiensi — 3aKOH paciiervieHusl TMpU3HaKoB. LldTosiornyeckue OCHOBBI
MOHOTMOPHU/IHOTO CKpell[iBaHus. ['uroTe3a yuCTOThI rameT.

AHanusupyoljee ckperuBaHue. [IpoMe)XyTOUHbId XapakTep Hac/jie0BaHUsI.
PaciueryieHre npu3HakoB IPY HEIIOJTHOM JJOMUHUPOBAaHUU.

OurubpugHoe ckpelyiBanue. TpeTuii 3akoH MeHzie/isi — 3aKOH He3aBUCUMOT'0
Hac/leOBaHUs ~ TpHU3HAKoOB.  LluTo/ornyeckue  OCHOBBI  JUTUOPUIHOTO
CKpeLMBaHUSI.

CuervieHHOe Hac/efoBaHue Tpu3HaKoB. Paborel T. MopraHa. CueriieHHOe
Hac/leloBaHWe TeHOB, HapylleHue CLelUleHUs MeXAy reHamu. XpOMOCOMHasi
Teopus Hac/1eCTBeHHOCTHU.

['eHeTnka nosia. XpoOMOCOMHBIM MEXaHU3M OIpeJieieHHs 1osa. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM IMoJ. ['eHeTHuecKas
CTPYKTYypa I10JIOBbIX XpoMocoM. HacsieoBaHue npr3HaKOB, CLEIJIEHHBIX C TIOJIOM.

['eHoTun Kak 1je/10CTHAsA cucreMa. [lnernoTpomnvs — MHOXKeCTBEHHOE J1eUCTBHE
reHa. MHOXeCTBEeHHbIM aienusM. B3auMopencTBue Heasule/lbHbIX T'€HOB.
KommiementapHocTh. Onucrtas. [lomumepus.

['eHeTMUYECKUM KOHTPOJIb pa3BUTHA paCTeHUM, >KUBOTHBIX U 4YeJIOBeKa, a
TakKKe (DU3MO0JIOTUUECKUX TIPOLIECCOB, TOBeJEHUSI W KOTHUTUBHBIX (DYHKIMM.
['eHeTHMYecKre MexaHU3MbI CUMOMOreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «X035IMH
— TapasvT» U «XO03IMH — MUKpOOWOM». ['eHeTHUecKue acCrieKTbl KOHTPOJIS U
M3MeHeHUs HacJle/ICTBeHHOM MH(OpMaluKU B TTIOKOJIEHUSIX K/IeTOK ¥ OpraHW3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Menpens, T. Mopras.

Tabmuiibl u cxeMmsbl: «IlepBblif U BTOPOM 3aKOHBI MeH/fesns», «Tpetuii 3aKoH
Menpens», «AHamusupymolljee CKpelluBaHue», «HemosHoe JOMUHUPOBaHUE»,
«CueryieHHOe Hac/eJ0BaHWe TIPU3HAKOB Yy Jpo30(uibl», «['eHeTHKa IoJa»,
«Kapuotun uenoBeka», «Kapuotun papo3oduiel», «Kapuotunm —nTHLBD,
«MHO>XeCTBeHHbIY a/ieiu3M», «B3auMo/ieliCTBUe TeHOBY.

Ob6opyznoBaHue: Mojenb [ JeMOHCTpPAllMd 3aKOHOB eJWHO00pa3ust
ruOpuioB TIepBOTO TIOKOJIEHWSI W paclielvieHdsi TIPU3HaKOB, Mojefb [/t
JIeMOHCTpaLlii 3aKOHAa He3aBHCHUMOrO HaC/e[JOBaHUS IIPU3HAKOB, MOJesb [JIs
JIEMOHCTPaLMX CLIETUIEeHHOTO0 Hac/leloBaHWs TIPU3HAKOB, CBETOBOU MHKPOCKOII,
MUKporpenapar: «/po3odusa».

IIpakTnueckas pabora «/I3yuyeHne pe3ynbTaTOB MOHOTHMOPHIHOTO
CKpeLUBaHus y Ap030(QHUIbD».

IlpakTnueckas  pabora  «/3ydyeHue  pe3yjabTaTOB  JUTHOPUAHOTO
CKpellMBaHUs y AP030(UIbI».

Tema 13. 3aKOHOMepPHOCTH U3MEHUNBOCTH



B3aumMojielicTBe TeHOTWNa M CpeJbl MpU (PopMUpoBaHUM (heHOTHIIA.
N3MeHUMBOCTh MpU3HAKOB. KauecTBeHHbIe W KOMYECTBEHHbIE MPU3HAKU. BuHbl
M3MEHUYMBOCTU: HeHac/e[ICTBeHHasi U Hac/ieZiICTBeHHasl.

MopuduvkaloHHass UW3MeH4YMBOCTb. Ponb  cpeabl B (hOpMUPOBaHUU
MoAu(bUKaLIMOHHONW M3MeHUMBOCTH. Hopma peakijuu rpu3Haka. BapualjioHHBIM
psa u BapuauuoHHas KpuBasi (B. MoranHceH). CBolicTBa MoAU(HKaI[MOHHOMN
V3MEeHUYMBOCTH.

NeHoTUNIMUECKasi U3MeHUMBOCThb. CBOMCTBA F€HOTUITMUECKOU WU3MEHUHBOCTH.
Buibl reHOTUITHYeCKOl M3MEeHUHMBOCTH: KOMOMHATHUBHAsI, MyTal[IOHHASI.

KoMOrHaTiBHasE W3MEHUMBOCTh. Meli03 ¥ TIOJIOBOM IIpOIjeCcC — OCHOBA
KOMOWHATHUBHON W3MeHUMBOCTU. Poib KOMOMHATUBHOW U3MEHUMBOCTH B CO3/IaHUU
reHeTHYeCKoro pa3HooOpa3us B mpe/iesiax OZHOTO BU/Ia.

MyTalMoHHasi W3MeHUYMBOCTb. BHJbl MyTaliii: TeHHble, XPOMOCOMHBbIE,
reHoOMHble. CIHOHTaHHble YW  WHAYLMPOBAaHHble MyTaluu. SgepHble U
L[UTOI/Ia3MaTHYeckue MyTalud. ComaTHuyecKue W TI0/I0Bble MyTaluu. [IprurHbI
BO3HUKHOBEHUsI MyTalui. MyTareHbl W WX B/AWSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTHM MYTALIMOHHOIO TIpoliecca. 3aKOH T'OMOJIOTUUECKUX PSiJIOB B
HacseacTBeHHOM n3MeHunBocTu (H.MA. BaBuiioB). BHesiepHas M3MeHUMBOCTb U
HacJ/1eJCTBeHHOCTh.

DJnuzeHemuKa U 3NU2EHOMUKA, poO/b 3SNU2eHemuyeckux ¢paxkmopos 8
Hac1e008aHuU U U3MeHUugocmu ¢heHomunuyeckux npu3sHaKkos y Op2aHu3mos.

JleMoHCTpanuu

IToptpertsi: I'. ne ®pus, B. MoranHcen, H. 1. Basunos.

Tabmurel ¥ cxeMbl: «Bugsl u3MeHUMBOCTH», «MoauduKaloHHas
U3MEHUUBOCTb», «KombuHaTBHAaA U3MEHUHBOCTbY, «Merio3»,
«OrtomoTBOpeHne», «I'eHeTHUecKye 3ab0eBaHus UeioBeKa», « BUIbI MyTaLyii».

OO6opy/ioBaHUe: KHBble W repOapHble 3K3eMIUIIpbl KOMHATHBIX PaCTEeHUM,
pucyHkH (potorpadyn) )KUBOTHBIX C Pa3/TMYHBIMU BHUJaMU U3MEHUUBOCTH.

JlaboparopHasi pabora «Uccnenopanue 3aKOHOMEPHOCTe
MOAUGMUKALIMOHHOM U3MEeHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psija U
BapUaL[MOHHOU KPUBOW».

IlpakTHuyeckasa paGora «Myrtaiuu y gpo3oduabl (Ha TOTOBBIX
MUKpOIIperiapaTax)».

Tema 14. I'eHeTuKa yeoBeKka

Kapuotun uesnoBeka. MexxayHapoAHasi MporpaMma HCC/Ie/JOBaHUsI TeHOMa
yesioBeKa. MeToAbl  U3y4yeHUsT TEeHeTMKU 4YesloBeKa: TIeHealorhuecKui,
O/IM3HELIOBbIH, LIMTOreHeTUUeCKUM, TIOMNY/ISALIMOHHO-CTaTUCTUUECKUH,
MOJIEKY/ISIPHO-TeHeTUUeCKUM. CoBpeMeHHOe ornpejiesieHue reHoTUMna:
TO/THOTeHOMHO€e CEeKBeHUMPOBaHWe, MeHOTUIIMPOBaHWe, B TOM UHC/e C MOMOIIbIO



[TL[P-ananu3a. HacnenctBeHHble 3ab0sieBaHus uenioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
bone3sHu uenoBeKa. bosie3sHM C Hac/leACTBEHHOW MpeZpacIio/ioKeHHOCThIO.
3HaueHVe MeJULMHCKOW M'eHeTHKHU B MpeJoTBPAaleHUU U JIeYeHUU T'eHeTUUeCKUX
3aboneBaHuii uesioBeKa. MenUKO-reHeTHUYeCKOe KOHCY/IbTUpoBaHHe. CTBOJIOBbIE
K/1eTKU. [ToHsTHe «TreHeTUUeCKOro rpysa». ODTHUYeCKue acIleKTbl MCC/Ie/JOBaHUN B
00/1acTy pe/JakTHPOBAHUSI TeHOMa M CTBOJIOBBIX KJIETOK.

l'eHeTnueckre (akTOpbl TMOBBILIEHHOM UYBCTBUTE/JLHOCTH Ye/OBEKAa K
(Y3UUeCKOMY M XMMHUUECKOMY 3arpsi3HeHHIO OKpY’Karoleu cpefibl. I'eHeTHueckas
TIpe/ipacrio/ioKeHHOCTh Yesl0BeKa K IaTO/IOTUsIM.

JleMoHCTpanuu

Tabmuibl U cxembl: «KapyuoTun uesioBeka», «MeToAbl U3yueHUs] TeHeTHUKU
yesioBeKa», «['eHeTHUeckue 3a00/1eBaHUs UesloBeKa».

IIpakTHueckas pabora «CocTaBieHHe U aHa/IU3 PO/IOCTIOBHOM».

Tema 15. Cestekusi opraHusMoB

JomecTukanss ¥ cejleKUUA. 3apoXKAeHuWe CeJieKLMA U [JOMeCTUKAaL[WU.
Yuenne H. W. BaBwioBa o LleHTpax mNpoOUCXOXAeHUSI U MHOroobpasus
KYJIbTYPHBIX pacTeHuM. Poib cesekijuy B CO3[JaHUM COPTOB PACTE€HUH U MOPOJ,
KUBOTHBIX. CopT, TImopozAa, IITaMM. 3aKOH T'OMOJIOTUYECKUX PsSZ0B B
HacjleqCcTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [/l
CeJIeKI[MOHHOW PabOTHI.

MeTtoapl ceneKIMOHHOW paboThl. VCKyccTBeHHBIM OTOOP: MacCOBbI U
VIH[JBU/1y &JIbHBIU. OTanbl ~ KOMOWHALIMOHHOW  CeJIeKLWH. WcnbiTanve
npousBoAuTesnieli Mo MoToMcTBYy. OTOOp MO TeHOTUIly C TIOMOLbI OLIeHKU
(deHOTHIAa TOTOMCTBA M OTOOP TI0 TEHOTHUITy C TIOMOIL[bI0 aHanmm3a JHK.

VIcKycCTBeHHBI ~ MyTareHe3 KakK  MeTO[]  CeJIeKIJMOHHOW  paboThI.
PafrialinOHHBIM 1 XMMHAUYeCKUM MyTareHe3 Kak MCTOYHUK MyTaldi y KyJIbTYPHBIX
¢opMm opraHu3moB. Vcrnosib30BaHME TE€HOMHOrO peJakTUPOBaHWS U MeTO/OB
pekoMOuHaHTHBIX THK 17151 To/TyueHUst UICXOAHOTO MaTepyara fjisi CesleKIUH.

[Tonyuenue TOJIUTJIONU/IOB. BuyTpuBuzaoBas rubpuan3aLys.
biu3kopoAcTBeHHOe — CKpelliBaHWe, WaM  WHOpuUguHT.  HepopcTBeHHOe
CKpellliBaHWe, Wau ayTopuauHr. ['eTepo3uc ¥ ero TpuuuHbl. Vcrnonb3oBaHue
rereposvca B cenekiuu. OtaanéHHas rubpuausanus. [Ipeogonenve Gecruiogusi
MEXXBHU/IOBBIX TUOPHUI0B. JJOCTY)KeHNS CeIeKIIMA PaCTeHUN 1 XKUBOTHBIX. «3e/16Has
pesosoyusi».

CoxpaHeHHe U H3yueHVe MeHeTUYECKHUX PeCypCOB KYyJbTYDPHBIX pacTeHUN U
UX JUKUX pOAWuYeN [ CO3[JaHWs  HOBBIX COPTOB U TUOPUIOB
CebCKOXO3IUCTBEHHBIX  Ky/IbTyp. M3yueHue, CcoxpaHeHue u ynpdae/jeHue
2eHeMuYeCKUMU pecypcamu Ce/bCKOX03AUCMBEHHbIX U NPOMbICAOBbIX HCUBOMHbIX
8 Ye/six y/ayulleHUsi CyujeCmeyroujux u co30aHuUsi HO8bIX NOPOO, AUHUL U KPOCCO8, 8



moM uuc/ne C NpuMeHeHUeM COBPEMEHHbIX Memo008 HAyUHbIX UCCAe008aHULl,
nepeoosbix udell U NepCneKMueHbIX MexHoA02Ull.

JleMoHCcTpanuu

IToprpersi: H. W. Basunos, 1. B. Muuypun, I'. [I. Kaprneuenko, II. II.
JIykbsineHKo, b. JI. Acraypos, H. bopnoyr, [I. K. besses.

Tabuipl ¥ cxembl: «LIeHTpBI MPOUCXOKAEHUS U MHOT000pa3ust KyJIbTYPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX Ps/IOB B HAC/IeICTBEHHOM W3MEHUYMBOCTH»,
«MeTo[ipl cenekiumn», «OTaanéHHas Tubpuan3anus», «MyTareHes».

JIaGopaTopHasi padora «VI3yueHue COPTOB KyJ/IbTYPHBIX PaCTeHUI U TIOPOJ
JIOMAIIHUX YKUBOTHBIX».

JIaboparopHasi padora «l/3yueHre MeTO/IOB CeNeKIUA paCTeHUI».

IlpakTnueckas padora «IIprBHBKa pacTeHUIl».

IKcKypcusi «OCHOBHbIE MeTO[bl W [OCTHIKEHUS] CeeKLUM pacTeHUd |
JKABOTHBIX (Ha CeNeKLIMOHHYI0 CTaHLHUIO, TIJIEMEHHYIO bepmy,
COPTOMCITbITAaTeIbHBIA  yUaCTOK, B TeIIMUHOe XO35MCTBO, B JiabopaTopuio
arpOyHUBEPCUTETA WIX HAYUHOTO LIEHTPa)».

Tema 16. BUOTexXHO/I0TUsl U CHHTeTHYeCKasi 0noiorus

OOBbeKTbl, UCMONb3yeMble B OHOTEXHOJIOTHH, — K/IeTOUYHble U TKaHeBbIe
KYJIbTYPHI, MUKPOOPTraHU3MBblI, 150: XapaKTepUCTHKaA. TpaguLMoHHast
buotexHonorus:  xjeboreueHre, TIOTy4YeHHe KHC/IIOMOJIOUHBIX —TPOJYKTOB,
BUHOZlee. MukpoOuosorndeckuii cuHTe3. OOBEKTbI MHUKPOOUOIOTMUeCKUX
TexHosioru. [Tpon3BoAcTBO 6esika, aMUHOKHC/IOT U BUTAMHHOB.

Co3aHue TeXHOJIOTMM M UHCTPYMEHTOB 1je/ieHaripaB/ieHHOr0 U3MeHeHUsl U
KOHCTPYUPOBAaHUSI TEHOMOB C LieJIbIO T0JIyYeHHs] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepyKallux He BCTPeYaroIyecs B IpUpo/ie OMOCHHTeTUUeCKHe Ty TH.

Knerounas unxeHepusi. MeTozbl Ky/JbTypbl KJIETOK M TKaHeW pacCTeHUM U
KUBOTHBbIX. Kpuobanku. ComaTuueckas ruOpuaM3alidss M COMaTHUeCKUH
sMbpuoreHes. Vcronb3oBaHUe TarjioOWZOB B CeJieKLUM pacTeHuid. IlosyueHue
MOHOK/IOHA/IbHbIX aHmumes1. Mcnonb308aHue MOHOK/IOHA/IbHbIX U NOAUKAOHA/IbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIOJI0TBOpeHUe. PeKOHCTPyKLUs
SIULIEK/IeTOK 1M KJIOHMPOBaHWEe >KMBOTHbIX. MeTo/] TpaHCIJIaHTal[UU 5i/lep K/eTOK.
TexHono2uu 0300p08/1eHus, Ky/Ibmueupo8aHus U  MUKPOK/AOHA/bHO20
PA3MHOMCEHUS CebCKOXO035LUCMBEHHbIX Ky/Abmyp.

XpoOMOCOMHasi M TeHHass WHXeHepus. VICKyCCTBEHHbIM CHHTe3 TreHa U
KOHCTpyupoBaHue pekoMOuHaHTHbIX [THK. Co30aHue mpaHceeHHbIX Op2aHU3MOs.
HocTwkeHWss UM MNEPCOEKTUBbI  XPOMOCOMHOM UM TeHHOWM  WH)XXEHEepUH.
OKosoruueckye 1 3Tuueckre mpobieMbl TeHHOW WH)KeHEepPHH.

MepuruHckre 6roTexHonorud. IToctreHoMHas udpoBas MeaviHa. [T1P-
AUarHoCThKa. MeTabO/IOMHBIM aHaau3, TeHOLIEeHTPUYeCKUM aHaau3 TpoTeoMa



yejl0OBeKa [Jig OL[eHKHA COCTOSIHUSI ero 340poBbs. VCrosib30BaHKe CTBOJIOBBIX
K/ieToK. TapretHas Teparmus paka. 3D-OuoumkeHepusi Ay pa3pabOTKH
(GyHIaMeHTa/lIbHbIX OCHOB MEAMLMHCKWUX TeXHOJIOTUW, CO3[aHHs KOMIIJIEKCHBIX
TKaHel CcoueTaHWeM TeXHOJIOTMM TpPExmMepHOro OWONpUHTHHTa U cKaddonguHra
J/1S1 pelleHus1 3a/1a4 MepCoOHaIM3UPOBAHHON MeULIMHBI.

Co3zaHre BeKTOPHBIX BaklMH C Iie/ibl0 o0ecrieueHrsi KOMOWHHPOBAHHOM
3auuThl OT BO30Oyauteneli OPBU, ycTaHOBAeHHe MOJEKYyJ/ISPHbIX MeXaHU3MOB
¢dyHkumonupoBanusi PHK-cozepskaix BUPYCOB, BBI3BIBAIOIIMX 0COO0 OracHbIe
3a00/1eBaHus YesioBeKa v )KUBOTHBIX.

JleMoHCTpanuu

Tabnuipl U cxembl: «VIcronb30BaHME MUKPOOPTaHU3MOB B TPOMBILLL/IEHHOM
IIpOU3BO/CTBe», «KileTouHas nuHxeHepus», «I'eHHass UHXXeHepus».

JIaboparopHasi padoTta «l/3yueHre 00beKTOB OHOTEXHOIOTHI».

IIpakTuueckas pabora «IlosyueHre MOTOYHOKHUC/IBIX TIPOAYKTOB.

JKckypcusas «buotexHonorusi — BakKHeMWIIash TPOWU3BOJUTE/bHAs CHUJIA
COBPEMEHHOCTH (Ha OMOTeXHOIOrUYecKoe TPOU3BO/ICTBO)».

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI ITO
BNOJIOI'M HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaBmuBaeT TpebOBaHWA K pe3ylbTaTaM OCBOEHUS
oOyyJaroIMMHUCS TIPOrpaMM  CpefiHero o00iiero o6pa3oBaHUsl: JTUYHOCTHBIE,
MeTarpeMeTHbIe U MpeMeTHBIE.

B cTpyKType MMUHOCTHBIX pe3y/bTaTOB OCBOEHHS TIPOTPaMMbI 110 OHOJIOTHH
BbIZle/IeHbl CJIeAyIOIHe COCTaBJISOLMe: OCO3HAHWe O0YyUaroIUMHCS POCCHUHCKOM
I'Pa’K/IaHCKOM WIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
M CaMoOTpefie/ieHHI0,  Haauuue Momueayuu K oOyueHuto  Ouosoruw,
yeseHanpaeneHHoe paszeumue BHYTPeHHUX YyOexJeHUM /IUUHOCTM Ha OCHOBE
K/TFOUEBBIX I1[eHHOCTeN YW HCTOPUYECKUX TPAAWLUN pa3BUTUS OHO/IOTHUYECKOTO
3HaHUs1, 20MOBHOCMb U chOCOOHOCMb 00yUaroIIMXCsl PYKOBO/ACTBOBATLCS B CBOeM
J1eATeJIbHOCTU LIeHHOCTHO-CMBICJIOBBIMUA ~ yCTaHOBKaMH, MPUCYIIUMH CUCTEMeE
buosiornyeckoro  00pa3oBaHUsl, Haauyue NPABOCO3HAHUS  SKOJOTHUECKOU
KyJbTYPbI, CNOCOOHOCMU cMAsUMb 11eJId ¥ CTPOUTD yKU3HEHHbIEe TI/IaHBbI.

JINUHOCTHBIE pe3y/IbTaTbl OCBOEHHS TPOrpaMMbI M0 OMOJIOTUU [JOCTUTalOTCS
B eJUHCTBe y4eOHOM W BOCTIMTATeNbHOW [1eATeTbHOCTH B COOTBETCTBUM C
TPaAULMOHHBIMU POCCUMCKUMU COLMOKY/IbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMH, TIDUHSATHLIMU B 0OII[eCTBe TpaBWIaMH M HOpMaMH
MOBe/leHHsI W CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHHWsl, CaMOBOCIIUTaHUSI M



CaMOpa3BUTHS, pa3BUTUsI BHYTPEHHeUW TIO3WLMWA JIMYHOCTH, MaTpUOTU3MA U
YBaKEHUsI K 3aKOHY U IMPaBOIOPS/IKY, Ye/l0BeKy TpyJa M CTapllieMy OKOJEeHUIO,
B3aMMHOTO YBa)KeHHsl, Oepe)KHOTrO OTHOIIeHUs K KY/JIbTYPHOMY HaC/AeAui0 U
TpaJMLMsM MHOTOHAl[MOHAILHOrO Hapoga Poccurickont ®enepauyu, mpupojie U
OKpY>KaroLlen cpefe.

JINuHOCTHBIE pe3y/nbTaTbl OCBOeHUs yuebHOro Tmipegmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CTIOCOOHOCTH 00yUaroIuXcsi pyKOBO/ICTBOBAThCS
c(hOpMHUPDOBaHHOW BHYTPEHHEU TMO3ULMed JIMYHOCTH, CUCTEMOM IL[€HHOCTHBIX
OpHEeHTALlH, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXJeHuW, COOTBETCTBYIOIUX
TPaJUI[MOHHBIM I1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paciliipeHhe >KU3HEHHOTO
OMbITa Y OMbITA AesTeTbHOCTH B MpOLiecce peaau3aljid OCHOBHBIX HarlpaBJ/IeHUU
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIIUTAHUA:

c(hopMUPOBAHHOCTb IPAYKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO uUjleHa POCCUICKOro 00I11eCcTBa;

OCO3HAaHWE CBOWX KOHCTUTYI[MOHHBIX ITIpAaB M 00si3aHHOCTeH, yBa)KeHHe
3aKOHa U MPaBOIOPsI/IKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATeTbHOCTU TIPpU CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHuH YueOHBIX W TMO3HaBaTeIbHBIX 3ajjad, BBITTOJTHEHUU
OU1oOrMUeCKUX KCTIePUMEHTOB;

CrIoCOOHOCTh ~ OTpejieNIiTh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPeMEeHHOU )KU3HU U 0OBSICHSTH €eé;

yMeHHe YUWTBhIBaTh B CBOUX JeHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJIEMCTBUS JIFOJIEN C pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[€eHHOCTSIMU U
COLIMAJIbHBIM TI0J/I0KEHUEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpoOLecCe COBMECTHOI'O BBITIOJIHEHHUS
yueOHBIX, T[I03HaBaTeMbHBIX W MCC/IeOBAaTeNbCKUX 3a/lau, YBaKUTETbHOTO
OTHOIIIEHHSI K MHEHMIO OITMOHEHTOB IIPH OOCY)XIEeHHWH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOT0 CO/IepIKaHUS;

TOTOBHOCThb K T'YMaHUTApHOM U BOJIOHTEPCKOM [1eATe/TbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHPOBaHHOCTb POCCHUMCKOU IPa’K/IaHCKOM WJIeHTUYHOCTH,
NaTpUOTH3Ma, YBa)KeHHsI K CBOeMYy HapoOJy, UyBCTBa OTBETCTBEHHOCTU Tiepe[
PogvHoM, ropmocTu 3a CBOM Kpau, CBOWO PoauHy, CBOM $3bIK U KYJBTYPY,
TMPOLLIJIOe Y HaCTOsIIIlee MHOIOHALIMOHAILHOTO Hapoga Poccuy;

LIEeHHOCTHOE OTHOLLIeHWEe K TIPUPOTHOMY HaC/Ie[IuI0 U TTaMSITHUKAaM MPUPO/BI,
JNOCTWKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;



CIIOCOOHOCTh OI[€HMBATh BK/aJi POCCHMCKHUX VUYEHBIX B CTAaHOBJIEHHE W
pa3BuThe OHONOrWHM, TIOHWMAHHWS 3HaueHusT OHOJIOTMM B TI03HAHHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU UesloBeKa ¥ COBPeMeHHOr0 00111eCTBa;

uzeiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJIy)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a ero Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

0CO3HaHUe [IyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

c(hOpMHUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TTOBE/IeHHUS;

CIIOCOOHOCTh OIIeHWBAThb CUTYAl[dI0 W IPUHHUMAThb OCO3HAHHBLIE peIeHHs,
OpUEeHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEeHHbIE HOPMbI U 11eHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaJia B TIOCTPOeHHe YCTOMUMBOTO Oy/yliero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEJISIM, CO3J,aH1I0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATHS LIEHHOCTeM CeMeWHOM JKU3HU B COOTBETCTBUU C
TpaAMLMsAMU Hapo/10B Poccuy;

4) 3¢cTeTHYeCcKoro BOCUTAHUA:

3CTeTUUECKOe OTHOIIIeHHe K MHpPY, BK/IIOUasi 3CTeTHKY ObITa, HAYYHOTO M
TeXHUYECKOr0 TBOPUECTBA, CTIIOPTa, TPY/a, 00IIeCTBEeHHBIX OTHOIIIEHH;

TIOHMMaHWe 3MOLIMOHAIbHOTO BO3/IeMCTBUS )KUBOM TIPUPO/IbI U €€ 1|eHHOCTH;

TOTOBHOCTh K CAMOBBID&)KEHWIO B Pa3HbIX BH/IaX HCKYCCTBa, CTpeMJ/ieHHe
TIPOSIB/ISITH KaueCTBa TBOPUECKOM JTMUHOCTH;

5) ¢u3nueckoro BocnuTaHusl, GopMHUPOBaHMSA KYJ/JIbTYPHbI 3/J0POBbSl U
IMOLIHOHA/ILHOT0 0/Iaromo/Iyuns:

TOHMMaHWe W peanu3alds 370poBOro U 0Oe3oracHoro obpasza JKU3HU
(3mopoBoe  TMTaHWe, COOJIIOZileHWMEe  TUTHMEHWUYeCKWX TpaBUI W HOPM,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTHBHOCTb), Oepe>KHOro, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K
cobcTBeHHOMY (h13MUeCKOMY Y TICUXMUeCKOMY 3/10POBbIO;

MOHUMaHWe 1[eHHOCTU TpaBWI WHJMBU/yalbHOTO U  KOJJIEKTUBHOTO
0e30MacHOr0 MOBeIeHUsI B CUTYAL[USAX, YIPOKAIOIIHUX 30POBbIO U )KU3HU JTIO/IeH;

OCO3HaHHe TIOC/eACTBUN W HENPUSTHS BPeAHBIX MpPUBBIUEK (yHOTpeO/ieHus
aJIKOT0J11, HADKOTHKOB, KYpeHUs);

6) TpyAOBOro BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHe 1[eHHOCTH MacTepCTBa, TPy 10I00ue;

FOTOBHOCTb K AKTHBHOW [eATeTbHOCTH TEeXHOJIOTMUeCKOM W COL[haIbHOU
HarpaB/IeHHOCTH, CMTOCOOHOCTh UHUIIMMPOBATh, TIJIAHUPOBAaTh U CaMOCTOSITE/TLHO
BBITIOJIHSATD TaKYHO /leSITe/IbHOCTh;

HMHTepeC K pa3IMuHbIM cdepam MpodecCcroHaIbHON JiesiTe/TbHOCTH, YMeHHe
COBepIIaTh O0CO3HAaHHBIA BbIOOp Oyayielt Tmpodeccid W peasvM30BbIBATH
COOCTBeHHbBIe )KU3HEHHBIE TIJIaHbI;



TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO M CamMOOOpa30BaHUIO Ha
TPOTSDKEHUH BCEU JKU3HY;

7) 3KOJIOTHYeCKOro BOCIIUTAHUA:

5KOJIOTMUECKU 1lejiecoo0pa3Hoe OTHOIIeHWe K TPUpOJie KaK WMCTOUHUKY
JKU3HU Ha 3emJie, OCHOBe eé CyII|eCTBOBaHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphl: TpUOOpeTeHHe OrbiTa
IJTAHUPOBAHMUST TIOCTYIIKOB M OIIEHKH WX BO3MOJKHBIX ITOCTENCTBUN /s
OKpY>Karoler Ccpefibl;

0CO3HaHWe T700a/bHOTO XapakKTepa 3KO0JIOTHYeCKHX Tpo0sieM W IyTel ux
pelLleHus;

CroCOOHOCTh MCIMO/b30BaTh TpUoOpeTaemMbie TPU U3yueHUU OUOIOrUM
3HaHWSI W yMeHWs TpH pellleHWH MpobsieM, CBSI3aHHBIX C PpalMOHA/IbHBIM
MIPUPO/IOTIONB30BaHKeM  (COOJIO/ileHre  TpaBW  TIOBeJeHWsT B TIPUPO/IE,
HampaB/ieHHbIX HAa COXpaHeHWe paBHOBeCUs B HSKOCHCTeMaX, OXpaHy BW/IOB,
9KocucTeM, brocdepsi);

AaKTUBHOE HENpHusATHe [JeMCTBUM, TPUHOCSAIUX BpeJ]  OKpY’Karolleu
TIPUPOJTHOM CpeZie, yMeHHWe IPOTHO3UPOBaTh HeOJ/IaronpUsTHbIE KO0JIOTHYeCcKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBUM U TpeIoTBPalljaTh UX;

Ha/InyKie Pa3BUTOrO IKOJOTMUECKOTO MBIIIEHHS], SKOJIOTMUECKOU KYJIbTYPBI,
OTIbITa JesiTeJTbHOCTH 9KOJIOTUUeCKOM HaTpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTebHOW, KOMMYHUKAaTHBHOM U COI[MATbHOMN
MIPaKTUKe, TOTOBHOCTH K yUaCTHIO B TTPAKTHUUECKOU [JIesiTeTbHOCTH 9KOJIOTUYeCKOU
HarpaB/IeHHOCTH;

8) LHeHHOCTH HAYYHOT0 MO3HAHMA:

cchopMHUPOBAaHHOCTh MHMPOBO33DEHMS, COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO Da3BUTHsSI HayKd W 0OI1[eCTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha Auasore
KYJIbTYP, CIIOCOOCTBYIOIIIET0 OCO3HAHUIO CBOET0 MeCTa B TIOJIUKY/IbTYPHOM MUPE;

COBEpIIIeHCTBOBAaHUE SI3bIKOBOH M UWTATe/IbCKOW KYJIbTYPhl KakK CpeACcTBa
B3aUMOZIENCTBUS MEXKAY JTFOAbMU 1 TIO3HAHUSI MUPa;

MOHMMaHue criequdyuKy OUOoNMOTUM KakK HayKd, OCO3HaHUS €€ pou B
(bopMHpOBaHMY PALIMOHAFHOTO HAYYHOTO MBIIUIEHUS, CO3[aHUW 1[eJIOCTHOTO
npe/icTaB/ieHuss 00 OKpy’KarollleM MHpe KaK O eJWHCTBe MPHUPO/Ibl, uejioBeKa U
o0IriecTBa, B TI03HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHrd Ipobiem
COXpaHeHUs TIPUPOTHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTUHN [IjIsi COBPEMEHHOW IMBU/IM3al[UN:
obecrieueHrsI HOBOTO YPOBHSI Pa3BUTHS Me[UI[UHBI, CO3/jaHWE TepCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX  pelllaTb pPecypcHble  ITPOOJeMbI  Pa3BUTHUS
Yye/I0BeUeCTBa, MOMCKA TMyTel BbIXO/A W3 IVI00aTbHBIX 3KOJOTHYeCKUX MpobsieM u
obecrieueHusi  Tiepexofia K  yYCTOMUMBOMY  pa3BUTHIO,  paljMOHA/ILHOMY



WCII0J/Ib30BaHUIO TPUPO/IHBIX pPeCcypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
)KU3HU;

3aMHTEepeCOBAHHOCTh B TOJyuYeHUU OWOMOTHUYECKUX 3HAaHUM B 1Ie/sX
TIOBBIIIIEHWs]  O0IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHONW TpaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIJMOHA/ILHOH I'PaMOTHOCTH O0Yy4YaroImMXxcs, (hOpMUPyeMOU
TIpU M3y4yeHUU 61OJIOTHHY;

TOHMMaHWe CYIHOCTHU METO/IOB TO03HAaHMSI, UCMOJIb3yeMbIX B eCTeCTBeHHBIX
HayKax, CIIOCOOHOCTU WCIIO/b30BaTh II0JyuyaeMble 3HAHWS [/l aHaau3a Mo
00BSICHEHUS SIBJIEHUM OKDY)KalOIlero MUpa U MPOUCXOASIHUX B HEM H3MeHEeHUH,
yMeHUe fesaTh 0OOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DaKTOB U
MMEROIIUXCS JAaHHBIX C 11eJIbI0 TI0/TyUeHUs J0CTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh CAaMOCTOSITE/IbHO MCII0/Ib30BaTh OWOIOTHYeCKUe 3HAHUS [IIs
peliieHUsI IP06JIeM B peanbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU JesiTe/lbHOCTH, TOTOBHOCTh OCYILeCTBJISATh
TPOEKTHYI0 U UCC/IeJ0BaTeTbCKYIO AesiTe/TbHOCTb UHIUBUYA/IbHO U B TPYTIIIE;

TOTOBHOCTb M CIOCOOHOCTb K  HEMpepbIBHOMY  00pa30oBaHUIO U
camoobpa30oBaHuIO, K aKTHBHOMY TIOyYeHWIO HOBBIX 3HaHWW 10 OuosioThd B
COOTBETCTBUM C YKU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MerTarpeiMeTHble pe3y/bTaThl OCBOEHUsI yueOHOTo rpeameTa «buomorusi»
BK/IFOUAIOT: 3HAuMMble /i1 (OPMUPOBAaHWS MHPOBO33pEHHUSI OOYUarOIIUXCS
MeXIUCLUTITMHAPHBIEe (MeXKIIpeJiMeTHbIe) oOIleHayYHble TIOHSTHS, OTPa’karolfue
L[eJIOCTHOCTb HAyYHOM KapTUHbl MUpa U CIeLU(UKy MeTOJOB [0O3HaHUS,
WCIO/Tb3YeMbIX B €CTeCTBEHHbIX HayKaXx (BeleCcTBO, SHeprus, siBjieHue, TpoLiecc,
cucTeMa, HayuHbIM (haKT, TIPUHIUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusl,
uccieoBaHWe,  HaOmojeHHWe, UW3MepeHWe,  SKCIIepUMEHT W JIpyrue);
yHUBepcaibHble yueOHble JeicTBUsi (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (dhopMHUpOBaHUe (yHKLMOHATBHOU
IPaMOTHOCTH M COI[MA/IbHOM KOMIeTeHIMd 00ydJaromuxcs; CrocobHOCTh
oOyuaroiuxcs VICTI0JTb30BaTh OCBOEHHbIe MeXXIUCLUIIIMHAPHBIE,

MHDPOBO33pE€HUECKHE 3HAHWS UM  YHUBEpCa/bHble yueOHble JIeHCTBUSL B
T03HaBaTe/bHOW U COL[MA/IbHOMW MPaKTUKe.

B pe3ynpTaTe wu3ydeHus OuWonoOrMM Ha ypOBHe cpeAHero 06Iero
obpa3zoBanuss y oOyuarorjerocss OyayT chOpPMHpPOBaHbI TI03HABaTe/bHBIE
YHHUBepCabHbIe yueOHbIe IeHCTBYsI, KOMMyHHKAaTUBHbIE YHUBEpPCAIbHbIE yueOHbIe
NEeNCTBUS, peryIsITUBHBbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHasI
JesITe/IbHOCTb.



MerTamnpeaMeTHble pe3ylbTaTbl OCBOEHUsI TIPOrpPaMMbI CpefHero o001iero
o0Opa3oBaHuUs [JO/KHBI OTPAXKaTh:

Ogafenue YHHBepCaTbHBIMH yueOHbIMU Mo3HaBaTe/IbHbIMU
JIeCTBUSAIMM

1) 6a3o0BbIe JIOrHUECKHe AeHCTBUA:

camMoCTOSITeIbHO  ()OpMy/IMPOBaTb M aKTyaJu3upoOBaTh  IpoOsemy,
paccMaTprBaTh €€ BCECTOPOHHE;

WCIO/b30BaTh MPU OCBOEHUM 3HAHWUU TPUEMBI JIOTUYECKOTO MBbILLIEHHUS
(aHanm3a, cMHTe3a, CpaBHeHWs, KiaccubuKaiyy, 060011jeHNs), paCKPhIBaTh CMBICIT
O6uonoruuecKux TMOHATUM (BBIJENSATh UX XapaKTepHble MPU3HaKW, YCTaHaB/IWBATb
CBSI3U C JIPYTMMU TIOHATHSIMUA);

omnpefie/iAiTh L€/ [AesTe/IbHOCTH, 3ajilaBasi IapaMeTpbl U KPUTEPUM HUX
JNOCTU)KEHUsI, COOTHOCUTD Pe3yJ/bTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU 1]e/ISIMU;

WCTI0/Tb30BaTh OUoornueckye TIOHATUS [jis 00bscHeHUs1 (aKTOB U sIBJIeHUN
JKUBOM TIPUPO/IBI;

CTPOUThL JIOTUUECKHEe pacCyXJeHusi (MHIYKTUBHbIE, [eJyKTUBHbIE, IO
aHaJIOTuM), BbISB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJ/TMPOBaTh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe CpeACcTBA i Tpe/iCTaBleHUs
CYII[eCTBEHHBIX CBsI3ed M OTHOIIIEHHI B M3ydaeMbIX OHMO/IOTHUECKHUX 00BeKTaX, a
TaKKe  TPOTUBOPEUMI  pa3HOTO  pO/ia,  BbIABJIEHHbIX B Pa3/IMUHbIX
MH(}OPMAaIMOHHBIX UCTOYHUKAX;

pa3pabartbiBaTh TUIaH pellleHus1 Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepyaJibHbIX U HeMaTepHUaJibHbIX PECYPCOB;

BHOCUTbH KODPEKTUBHI B /leSITE/IbHOCTD, OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L[e/1sIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUH JesiTeIbHOCTH;

KOOpD/IMHMPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOTO,
BHUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEMCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHNe TIPU PellieHrnH XXKU3HeHHBIX pobieMm.

2) 6a3oBbBIe HCC/TE0BATETIBCKHE IeHCTBUS:

BJIa/IeTh HaBbIKaMU yueOHO-HCC/IeZloBaTe/IbCKOM U TIPOEKTHOM /leTe/TbHOCTH,
HaBbIKaMH  pa3pellieHdsi MpobseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TOMCKY MeTOZIOB pellleHusi TPAaKTUUeCKUX 3aJau, MPUMeHeHH!I0
pa3/IMYHbIX METOJ0B MO3HAHUS;

WCIIO/Ib30BaTh pa3/iMyHble BU/Ibl [1eITeJbHOCTU 10 TOJyYeHHUI0 HOBOIO
3HaHHWsS, €Tr0 UWHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[jaHUM YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

dhopMHpOBaTh HayUYHBIM TUIT MBIIIeHUs], BaZleTh HAyYHOW TepMHHOJIOTHeH,
K/IFOUEBBIMU TIOHATUSIMU Y METO/jaMU;



CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/IbHOM
JesITe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

BBISIB/ISITh TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBIIBUTATh TUIIOTe3y e€ pellleHHs, HaXOAWTb apryMeHThI /i [IOKa3aTelbCTBa
CBOUX YTBep)K/IeHHWH, 3alaBaTh MapaMeTphl U KpUTEPHH PelleHuNs;

aHa/IM3UpOBaTh TMO/yYyeHHble B XOJie pelleHus 3alaud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3MPOBATh U3MEHEHHEe B HOBBIX
yCJIOBUSIX;

JaBaTh OL[EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDBIH OIIBIT;

OCYILIeCTB/ISITh 1jeJIeHarpaB/IeHHbIM TOWCK TepeHoca CpejCTB U CIoco0oB
JlelCcTBUS B MpOo(eCCUOHA/IbHYIO CPefy;

yMeTb TIePeHOCHTh 3HaHHUS B TIO3HABATE/NbHYIO M IMPaKTUUeCKylH 00/1acTh
YKU3HeIesITe/TbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHHWS W3 Pa3HbIX MPeMeTHBIX 00/1acTel;

BbIIBUTaTh HOBBIE W/, MpejjlaraTb OpUrHHA/IbHbIE MOZAXOAbl M peIleHus,
CTaBUTH MMPOO/IEMBI U 3a/IauH, [OMYCKAIOII1e allbTePHATUBHbBIE PeIlleHHs.

3) pabora c uadopmanueii:

OpPMEHTUPOBATHCS B Pa3TMUHbIX UCTOUHUKAX UH(OPMaLU (TeKcTe yueOHOTo
1mocoOusi, HAy4YHO-TIOMYJIAPHOM JUTepaTtype, OWOJOTHYECKUX CJIOBapsX |
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe), aHA/M3UPOBATh
WHGOPMALIMIO pa3/MUHbIX BUZOB U (DOPM TIpe/|CTaB/IeHUs], KpDUTUUECKH OI[eHUBATh
eé JOCTOBePHOCTh U HETIPOTHBOPEUNBOCTb;

dopMy/IpOBaTh 3arpoChl ¥ MPUMEHATh Pa3/IMUHbIe METOZbl MPHU TOHCKEe U
orbope Guosorrnueckoi WHbOpPMaIMH, He0OXOJUMOM /i BBITOTHEHUsT YueOHbIX
3a/ay;

npuobpeTaTh OMBIT MCIO/Ab30BaHUSI MH(POPMAI[MOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIO/IH30BaHUS Pa3/IMUHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTLHO ~ BbIOMpaTh  ONTHUMaibHYI0  GOpMy  Tpe/CTaB/eHUs
buonoruueckoit UHGopmaiu (cxembl, rpadMKy, AUarpaMMbl, TaOMULIbI, PUCYHKU
H Apyroe);

WCTIO/Tb30BaTh HAyuHBIM $3BIK B KauyecTBe Cpe/CTBa Ipu pabore ¢
buonornueckot wHMOpMalMel: TPUMEHSATh XUMHUUecKude, (usnueckre W
MaTemMaThUueCKrde 3HaKU W CUMBOJIbL, (opMysbl, abbpeBUaTypy, HOMEHK/IATypy,
WCMO/b30BaTh M Mpeobpa3oBbiBaThb  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarJISIAHOCTH;

B/a/IeTh ~ HaBbIKAMU  pACIiO3HAaBaHWsS W 3al[uUThl  HMH(OPMALUY,
rnHGbOpMaI[MOHHOM 6e3011aCHOCTH JTIMUHOCTH.

OBJ/lafieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:



1) o0menue:

OCYILIeCTB/ISITh KOMMYHHKALIUM BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B /Majiore WM AUCKYCCHUU TIO CYIIeCTBY oOcCykiaemol TeMbl (yMeHUe 3a/laBaTh
BOIIPOCHI, BBICKA3blBaTh CY)KZEHUSI OTHOCHUTETHHO BBITMIOHEHUSI TIpe/jiaraeMou
3a/laui, YUYUTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN [JPYTHUX yUaCTHUKOB
[rasiora Wik JUCKYCCUN);

pacrio3HaBaTh HeBepbOasibHble CpefcTBa O0OIlLleHUsl, TIOHMMAaTh 3HaueHue
COLIMA/IbHbIX 3HAKOB, TMPEeATOChIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYal[ui,
yMeTb CMAr4aTh KOH(MIMKTHI ¥ BECTH ITeperOBOPhI;

B/a/IeTh Pa3/MUHbIMM criocobaMy 0OI1l[eHUs] ¥ B3auUMO/eNCTBUSI, TIOHUMATh
HaMepeHUs1 IPYTUX Jit0/lel, MPOsIB/IATh YBaKUTe/IbHOe OTHOIIeHHe K coOeceJHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSsI;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOIO TOUKY 3pEHHSI C HCIOJb30BaHUEM
A3BIKOBBIX CPe/ICTB.

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMaTh U UCIO/b30BaTh MpeuMYyIllleCTBa KOMaH/AHONW U UHAWBUAYaTbHOU
paboThI IpU perieHrr OMOI0rnUecKoii TTpob1emMbl, 000CHOBLIBATH HEOOXOUMOCTD
TIpUMeHeHHs TPYNINOBbIX (HOPM B3aUMO/IeHCTBUS TIPY pellieHuH yueOHOM 3a1aum;

BbLIOMpAaTh TEMAaTUKy M METO/Ibl COBMECTHBIX [IeICTBUM C YUYETOM OOIIMX
VMHTEepPeCcoB U BO3MOXKHOCTEH KaXkK/I0Tr0 ujieHa KOJIJIeKTUBa;

NMPUHAMATh 1eJJM  COBMECTHOW  [IesiTelbHOCTH, OpraHW30BbIBaTH U
KOODJMHUPOBAaThb [EMCTBUSI MO €€ [JOCTW)KEHHWIO: COCTaB/AThH II/IaH [IeMCTBUM,
pacripefiesisite Pojd C Y4éTOM MHEHHM YYaCTHHUKOB, 00CYX/JaTb pe3y/bTaThbl
COBMECTHOH paboThi;

OlLleHMBaTh KaueCTBO CBOETO BK/Ia/fla YW KaKAOTO yuyaCTHMKAa KOMaHIbI B
o011[uii pe3y/bTaT 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejjiaraTh HOBbIE TIPOEKThI, OLIEHWBaTh WJed C TIO3UIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYIIIeCTB/ISITh TIO3UTHBHOE CTpaTeruyeckoe IIOBeZieHWMe B Pa3IUYHBIX
CUTYyaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBj1ajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OWOSOTMYeCcKre 3HaHUS i BbIAB/IEHUS TIPOO/eM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OMOJOTMYEeCKMX 3HAHWW 1iejieBble U CMbICTIOBbIE
YCTAaHOBKU B CBOMX JIEMCTBUSIX M MOCTYMNKax IO OTHOILIEHHIO K >KUBOUW TPUPOJie,
CBOEMY 3/I0POBBIO M 37I0POBBIO OKPY>KAIOIIINX;



CaMOCTOSITeJTbHO OCYIIeCTB/ISITh TM03HABaTebHYIO /1eATeTbHOCTh, BLISB/ISTH
1po0/iemMbl, CTaBUTh M (HOPMYJIMPOBaTh COOCTBEHHBIE 3alaur B 0Opa3oBaTeTbHOM
JesITe/IbHOCTU 1 )KM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITeJTbHO  COCTaB/ISATH IUIaH pelleHus Tpo0/ieMbl C  YYETOM
HMMEFOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATIouTeHUI;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh paMKH yueOHOTo TIpe[MeTa Ha OCHOBE JIMUHBIX TTPe/[IIOUTeHHH;

Jle/laTb OCO3HAHHBIN BBHIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellieHHue;

OLIeHHBAaThb TIPUOOPETEHHBIN OTIbIT;

criocobcTBOBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOM 3pYAWIIUNA B
pa3HBIX 00/1IaCTIX 3HAHWM, ITOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTeNbHBIA U
Ky/JbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM KAk~ OCO3HAHUS
coBepIllaeMbIX JeMCTBUM U MBICJIUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAHHWM, WCIO/b30BaTh MPUEMBI peduIeKCHH /i1 OleHKH CUTYyalldd, BbIOOpa
BEPHOT'0 pellleHus;

yMeTb OIL|eHHMBaTh PUCKHM ¥ CBOEBPEMEHHO TPWHHMMATh peIleHUsl 10 WX
CHWKEHHUIO;

NPUHMMAThb MOTHBBI W apryMeHTbl APYTUX TP aHaju3e pe3y/bTaToB
NesITe/IbHOCTH;

3) npuHsiTHE Cels U APYrUX:

TIPUHUMATh Cebsl, TTOHUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;

NPUHMMAThb MOTHBBI W apryMeHTbl APYTUX TIPU aHaju3e pe3y/bTaToB
JesITe/IbHOCTH;

TIpU3HaBaTh CBOE TTPABO Y TMPABO IPYTHX Ha OLIHOKY;

pa3BUBaTh CMIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU APYTOro YesioBeKa.

ITPEJIMETHBIE PE3YJ/IbTATDI

[MpeameTHble pe3y/ibTaThl OCBOEHHSI COZep)KaHUsi yueOHOro rpeaMeTa
«buonorusi» Ha yriybAéHHOM YpOBHE OpHUEHTHMPOBaHbl Ha obecrieueHue
npodunbHOro  00yueHuss  obyuatomuxcs — O6uosioruu.  OHM  BK/IHOYAIOT:
crietyryeckue i OMONOTUY Hay4yHble 3HaHUsI, YMEHUS U CIIOCO0bI AeHCTBHIM 110
OCBOEHHIO, UHTepIIpeTalui 1 Mpeobpa30oBaHUI0 3HAHWM, BU/IbI /1€ATEbHOCTH 10
TMOJTyYeHHIO0 HOBBIX 3HAHWW U UX TIPUMEHEHHIO B pa3/IMuHbIX yueOHBIX, a TaKKe B
peasibHbIX KU3HEHHbIX CUTyalusix. [IpefiMeTHble pe3y/bTaThl Tpe/CTaB/aeHbl 10
roZiam U3yuyeHusl.



[TpemMeTHBIE pe3y/bTaThl OCBOeHUsT yuebHOTO npeamera «buosorusi» B 10
K/1dcce I0/DKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAaHWW O MeCTe W pOAM OHOJIOTMM B CHUCTEMeE
eCTeCTBEHHbIX HayK, B ()JOpPMHUPOBAHUMU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUpa, B
MO3HAHUM  3aKOHOB  TIPUPOJIbI UM pellleHWd TpobsieM  pallioHATBLHOTO
TIPUPO/IOTIOIH30BaHUs, O BK/IaJile POCCUMCKUX U 3apyDOeKHBIX YUEHBIX B Pa3BUTHE
OmoJsioruy;

Bla/ileHe  cucTeMod OWOJIOTMUeCKWX  3HaHWM, KOTOpasi BKJ/IIOUAeT:
OCHOBOTIO/Iararoifye OuosoTuUecKre TepMUHBI U TIOHATUS (JKU3HB, KJIeTKa,
opraHusmM, MeTa00/iM3M, TOMeOCTa3, CaMOpeTryJsius, CaMOBOCIIPOM3Be/ieHHe,
Hac/ieJICTBEHHOCTb, W3MEHUYMBOCTb, POCT U Ppa3BUTHUeE), OMOJOTHUYECKHe TeopuH
(xknetouHas Teopusd T. [lIBanHa, M. lllneligeHa, P. BupxoBa, XxpOMOCOMHasi TeOpHs
HacmenctBeHHOCTM T. Moprana), yuenussi (H. UW. BaBunoBa — 0 peHTpax
MHOrooOpa3usi ¥  TIPOMCXOXKJEHUSI  KY/JbTYPHBIX  pacTeHHil),  3aKOHbI
(equHOOOpa3Usi MOTOMKOB TIEPBOrO TOKOJIeHUS], pacllelyieHrs], YACTOThI ramer,
He3aBUCMMOro HacjenoBanuss ['.  MeHgens, Tromo/iorMueckux psiOB B
HacJieJCTBeHHOU W3MEHUYNBOCTHU H. . Bagsusioga), TIPUHLATIBI
(KOoMILJIeMeHTapHOCTH);

BJIaZIeHWe OCHOBHBIMM METOJAMM HAYUHOrO IIO3HaHHS, HWCIIO/b3yEMbIX B
OMO0/IOTUUECKUX UCC/IeIOBaHUSIX JKUBBIX OOBEKTOB (OrvcaHWe, HW3MepeHue,
HaO/oIeHre, SKCIIepUMEHT);

yYMEHHUe BbIJIe/IATh CYyLLeCTBEHHbIE TIPU3HAKW: BUPYCOB, KJIETOK MPOKapuoT U
3YKapuoOT, OJHOK/JIETOYHbIX M MHOTOK/JIETOUYHBbIX OpPraHM3MOB, B TOM UHCIIe
6akTepuii, TpubOB, pacTeHUH, )KUBOTHBIX U UeJIOBeKa, CTPOEHUSI OPTaHOB U CUCTEM
OpraHOB paCTeHUM, >KUBOTHBIX, Ye/0BEKa, TMPOLIECCOB >KU3HeesITeJbHOCTH,
TIPOTEKAIOL[MX B OpraHMW3Max pacTeHuH, >KUBOTHBIX U uesioBeKa, OMOIOruueckux
nporjeccoB: oOMeHa BeljecTB (MeTabo/M3M), TpeBpalljeHUs] SHepruv, OposkeHus,
aBTOTPO()HOTO U reTepoTPO(HOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTe3a,
MHTO3a, Meli03a, TaMeToreHe3a, 3MOpHoreHe3a, MOCTIMOPUOHATLHOTO Pa3BUTHS,
pa3MHOXEeHMs,  WHAWBUAYalbHOTO  pa3BUTUSI  opraHusMa  (OHTOreHesa),
B3alMO/IeMCTBUS T€HOB, reTepo3uca, UCKYCCTBEHHOT0 0TO0Da;

yMeHHe YCTaHaB/IMBaThb B3aWMMOCBSI3W MeEXAYy OPraHouJiaMu KIeTKU U MX
GyHKUMSAMM, CTPOEHMEeM KJ/eTOK pa3HbIX TKaHed W WX (QYHKLUSAMU, MEeXIY
OpraHaMM M CHCTeMaMHM OpraHOB y pacCTeHWW, >KMBOTHBIX M 4YejOBeKa U HX
GYHKUMAMHM, MeXJy CHUCTeMaMH OpPraHOB U MX (PYHKLUSMH, MEXAY STaraMmu
oOMeHa Bell|eCcTB, ITarlaMy KJIeTOUHOTO LUK/Ia U XKU3HEHHBIX I[UK/I0OB OPTaHK3MOB,
yTariaMyd 3MOPHOHANBHOTO PA3BUTHS, T€HOTUTIOM U (eHOTUIIOM, (HDeHOTUIIOM U
dakTopamu cpe/ibl 0OUTaHUS;



yMeHUe BbISB/ISTh OTJIMUUTE/bHBbIE TPU3HAKU >KUBBIX CUCTEM, B TOM UUCIIe
pacTeHUM, )KMBOTHBIX U YeJI0BEKa;

yMeHUe UCI0/b30BaTh COOTBETCTBYIOLME apryMeHThbl, OWOIOrHuUecKyro
TEPMUHOJIOTUI0 M CUMBOJIMKY [l JOKa3aTe/bCTBa POJICTBA OPraHM3MOB pa3HbIX
CcUCTeMaTU4eCKUX TPYIIIT;

yMeHUe pellaTb OKo0/IorThYecKre 3aJjauu, BhISIB/ISTh IPUUMHHO-C/IeJCTBEHHbIE
CBSI3U MEXKy UCC/ielyeMbIMU OH0/IOTMUeCKUMU TIPOLIeCCaMU U SIBJIEHUSIMHU, [lelaTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBaHWU T0/TyYeHHbIX pe3yJ/IbTaToB,;

yYMEHHE BBITIOMHATE J/1a00paTOpHbIe UM TpPaKTHUYeCKHe paboThl, COOMOAATH
TipaBu/Ia Mpy paboTe ¢ yueOHBIM 1 1abOpPaTOPHLIM 000pyAOBaHHUEM;

yMeHHe BbIJBUraTh THUIIOTe3bl, TIPOBEPATb WX JKCIIePUMEeHTaTbHBIMU
cpeAcTBamu, (OpMYJMpYsl Lelb MCC/Ie[0BaHUs, aHaJIU3UPOBaTh I10/yuyeHHbIe
pe3yJbTaThl U /ieJlaTh BbIBO/bI;

yMeHHe yuaCTBOBaTb B ydeOHO-HMCC/Ie/oBaTeNbCKON paboTe 1Mo OWO/Oruy,
9KOJIOTUM M MeJul[MHe, TIPOBOJMMOM Ha 0a3e IIKOJbHBIX HAay4yHBIX OOII[eCTB, U
nyOMMUHO — TIPeJCTaBAATH — TOJy4YeHHbIe  pe3y/ibTaThl Ha  YUYEHHUECKUX
KOH(epeHI[UsX;

yMeHUe OLeHWBaTh S3THUYECKHWe acleKTbl COBPEMEHHbIX HWCC/Ie[0BaHUM B
obnactu  Ouosorud W MeAMLMHbI  (KJIOHUpDOBaHWe,  MCKYCCTBEHHOE
OIJIO/IOTBOPEHUe, HalpaB/ieHHOe H3MeHeHHWe TeHOMa U CO3/iaHHe TpPaHCreHHbIX
OpraHu3MOB);

yMeHHe OCYILeCTB/IATb OCO3HAaHHBLINA BbIOOp OyayIe mpodeccroHaTbLHOM
JesiTeTbHOCTU B 00sacTy OUOMOTMHM, MeAUIMHBI, OMOTeXHO/IOTUH, BeTepUHapuH,
CeJIbCKOTO XO035MCTBA, MUILEBOM MPOMBIILIEHHOCTH, YIAyO/IATh MO3HaBaTe/TbHbIN
WMHTEepecC, HallpaB/JIeHHBIM Ha OCO3HAHHBIN BLIOOP COOTBETCTBYIOIIEH Mpodeccuu U
NpoZio/oKeHWe  Ouosiornueckoro 0Opa3oBaHUSI B OpraHM3alUsiX  CpPeJHero
npocecCHOHAIBLHOTO U BhICIIEro 06pa3oBaHUsl.

[TpemMeTHBIE pe3y/bTaThl 0CBOeHHUsS yuebHOro rpeamera «buosorusi» B 11
K/1acce JOJDKHBI OTPaXKaTh:

cOopMUPOBAaHHOCTb 3HAaHWW O MecTe UM PO OHOJIOTHHM B CHUCTEME
eCTeCTBEHHBbIX HayK, B (OPMUPOBAaHWH COBPEMEHHOM eCTeCTBEHHO-HAYYHOU
KapTWHBI MHpa, B TI03HAHWW 3aKOHOB TPUPOJbI U PEIleHUU IKOJIOTMUeCKUX
npobsieM uYesiOBeUeCTBa, a TakKKe B peIlIeHWH BOMPOCOB PpalOHA/ILHOTO
TIPUPO/IOTIOB30BaHus, U B ()OPMUPOBAHUU LIEHHOCTHOT'O OTHOLLIEHUS K TPUPOJE,
o0I11eCTBY, Ue/IOBeKY, O BK/aZile POCCUMCKUX U 3apyOe)KHbIX yUEHbIX-OHMO/IOTOB B
pa3BuTHe OHO0JIOTHY;

yMeHUe B/aJieTh CUCTeMOW OHOJIOTUUeCKWX 3HaHWMW, KOTopasi BK/IOYaeT
oripefie/ieHUsT W TIOHMMaHHe CYIHOCTHM OCHOBOIIOJIAralonx OHO0IoTHYecKrx
TEPMUHOB W TIOHATUM (BUJ, SKOocucTema, Ouocdepa), Ouosoruueckde TeopuH



(aBomtoronHas Teopusi Y. /JapBuHa, CHHTETHUECKAsi TeOpHs BOJIIOLIUN), YUeHUS
(A. H. CeBep1ioBa — 0 NyTSX U Harpas/eHUsX 3BoJioLuu, B.. BepHagckoro — o
6uocdepe), 3akoHbI (reHeTHueckoro paBHOBecust Dx. Xapau u B. BaiinGepra,
3apogeiieBoro cxogctea K. M. Bspa), mpaBwia (MuHumyma FO. JIubOwuxa,
9KOJIOTMYeCKOM THpaMH/bl SHEpPruv), rurnore3bl (TumoTe3a «mupa PHK» VY.
I'nnbepra);

yMeHWe  B/aJleTh ~ OCHOBHBIMH  MeTOJaM{  HAy4YHOTO  IT03HaHUS,
HCTI0/Tb3yeMBIMU B OMOJIOTHYECKUX UCC/IeJOBAaHUSIX JKUBBIX 00BHEKTOB U SKOCHUCTEM
(omrcanue, w3MepeHHWe, HabJtO/ieHHe, SKCIIEPUMEHT), CIIoco0aMH BbBISB/IEHUS U
OLIEHKU aHTPOIIOTeHHBIX U3MeHEeHUH B IIPHUPO/E;

yMeHWe BBIJIE/IATL CYIIeCTBEHHble TIPU3HAKW: BHJOB, OHOreor|eHo30B,
9KocucTeM U Ouocdepsl, CTaOHUIU3UPYIOIIEro, ABWKYIIETO0 U Ppa3pbIBAIOIIEro
€CTeCTBEHHOTO otbopa, aJIJIoNIaTpUUeCcKoro U CUMIIaTPUYeCKOT0
BHI000pa30BaHusl, B/IUSHUS JBWKYILHAX CHJ BOJIIOLMK Ha TeHO(OH/] TOMYJISLUH,
TIPUCITOCOOIEHHOCTH OPraHMU3MOB K cpefie 00MTaHMs, uepeJOBaHUs HarpaBIeHUH
9BOJIIOL[MH, KPYTOBOPOTA BEIeCTB 1 TIOTOKA YHEPTHH B 3KOCHUCTEMaAX;

yMeHUe yCTaHaB/IMBaTh B3aMMOCBS3M MeEXIy IIpollecCaMy 3BOJIIOLIUHY,
ABWDKYIIUMHM CHJIaMM aHTPOIIOTeHe3a, KOMIIOHEeHTaMH pa3/MUHbIX 3KOCUCTEM U
TIPUCITOCOOIEHUSIMUA K HUIM OPTaHU3MOB;

yMeHWe  BBIAB/SATL  OTJIMUMTE/bHbIE  TPHU3HAKU  JKUBBIX  CHUCTEM,
IIPUCTIOCOO/IEHHOCTh, BUIOB K cpefe obuTaHus, abMOTHUEeCKHMX U OHOTHYECKHX
KOMIIOHEHTOB ~ 9KOCHCTeM, B3auMMOCBsSi3eli OpraHu3sMOB B  COOOIIlecTBax,
AQHTPOTOreHHbIX U3MEHEHHUI B 9KOCHUCTeMaX CBOeM MeCTHOCTH;

yMeHUe HCII0/b30BaTh COOTBETCTBYIOI[HE ApPI'yYMEHThI, OWOIOTHUeCKYIO
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /i J0Ka3aTe/lbCTBA PO/ICTBA OPTraHM3MOB Pa3HbIX
CUCTeMaTH4yeCKUX TPYII, B3aUMOCBSI3H OpPraHU3MOB U Cpe/ibl 00UTaHusl, eJUHCTBA
ye/IOBeUeCKMX pac, HeoOXOAMMOCTH COXPaHEeHWss MHOrooOpasus BHIOB H
9KOCHUCTEM KaK yC/IOBHS COCYITIeCTBOBAHKS TIPUPO/IbI U UeJIOBEUECTBa;

yMeHUe peliaTh OMoorHnyeckue 3aflaui, BBISB/ISTb PUUUHHO-C/IeZICTBEeHHbIE
CBSI3U MEXKAY MCC/IeyeMbIMU OH0/IOTHUeCKUMU TIPOLIeCCaMU U SIBJIEHUSIMHU, [lelaTh
BBIBO/IbI U TTIPOTHO3bI HA OCHOBAHMH TTOJTyY€HHBIX Pe3y/IbTaTOB;

yMeHUe BBINIOIHATL JlabopaTOpHBbIE W TIpaKTUUeCKHe paboThl, CO0/II0/IaTh
TIpaBu/Ia py paboTe ¢ yueOHBIM U 1aO0PaTOPHLIM 000pPYAOBAHHUEM;

yMeHWe BbI[BUraTh TUIIOTe3bl, IIPOBEPATH WX SKCIIePUMeHTaTbHbIMU
cpeacTBamMu, (GOPMYJIUPYST Liefb HCC/Ie[0BaHUsSA, aHAIW3HUPOBATh I10/yUYeHHbIE
pe3yJIbTaThl U [leflaTb BHIBO/IbI;

yMEeHHE Yy4YaCTBOBaTb B yueOHO-MCC/Ie[OBaTeIbCKOM pabore 1o OHomIOruw,
9KOJIOTUW Y MeJWLIMHe, TIPOBOAMMON Ha 0a3e MIKOJbHBIX HayuHBIX OOIIecTB, U



nyOMMUHO — TIpeJCTaBAATH  MOJy4YeHHble  pe3y/bTaThl Ha  YUEeHUUeCKUX
KOH(epeHIUsX;

yMeHHe OL|eHHBaTh FUIIOTe3bl U TEOPUHU O TIPOUCXOXKJEHUHN XKU3HU, UeloBeKa
W UejlOBeUECKHX pac, O TMPHUUMHAX, TOCJIeACTBUSIX M CIIOCo0aX TpeoTBpallleHUs
r7100a/IbHBIX M3MeHeHul B brocdepe;

yMeHHe OCYILeCTB/ISATb OCO3HAaHHBLINA BbIOOp OyayIei mpodeccroHaTbLHOU
JesiTeTbHOCTU B 00/1aCTH OMOJIOTHUU, SKOJIOTHH, TIPUPO/OTI0Ib30BaHuUs], MeIULIVHBI,
OMOTEXHO/IOTUM, TICUXOJIOTHH, BeTepHHApUH, CeJbCKOTO XO35HCTBa, IUIIEBOU
TIPOMBIIIZIEHHOCTH, YI/IyO/iATh TI03HaBaTeNbHBI WHTEpeC, HarpaBeHHbIM Ha
OCO3HAaHHBIM  BBIOOD  COOTBETCTBYHOIEM  TpodeccM W MPOAO/DKEHHE
buonoruueckoro obpasoBaHusi B OpraHU3alUsIX cpefHero npodeccuoHaabHOro U
BbICIIIeT0 0Opa3oBaHMsI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
HaumeHoBaHnmue KonnyecTBo uacos
Ne JJIeKTpoHHBIe (1{u(poBbIe)
pa3/iesioB U TeEM KonTpoibHbIe IIpakTHueckue
n/n Bcero oOpa3oBare/bHbIE pecypChl

NporpamMMsbI padoThI paboTbI

1 Buosorus Kak Hayka 1

9 JKuBbIe CUCTeMbI U UX )
V3y4yeHue

3 Buonorus knetku 2 0.5
X

4 “MHYecKas 10 1
OpraHu3aLys KIeTKy
Crtpoenue U QyHKLUU

5 P yHKIy 3 5
KJIeTKH
OOMeH BeleCTB U

6 TrpeBpallleHre SHePIuM B 9 1
KJIeTKe
HacnenctBeHHast

7 vHopMaLys U 9 0.5
peanusanys eé B KJleTke
Kuzne %

3 VI3HEHHbIW LIUKII 6 1
KJIETKU
C

9 TpOeHue U (PyHKLHH 17 L5
OpraHKW3MOB
PasmHOXeHue u

10 8 1.5
pasBUTHE OpPraHM3MOB

11 I'eneTuka — Hayka o 2 0.5




Hac/1e[JCTBEHHOCTU U
M3MEeHUYUBOCTU
OpraHu3MOB
1 3aKOHOMEepHOCTH 10 1
HacJ/1e/CTBeEHHOCTH
13 3aKOHOMEepHOCTHU 5 1
V3MEeHUUBOCTH
14 'eneTuka yenoBeka 3 0.5
15 Cesiek1jusi OpraHM3MOB 4 1
buorexHonorusa un
16 4
CUHTeTHYecKasi 0Moorusy
17 PesepBHoOe Bpems 1
OBHIEE KOJIMYECTBO
1 102 13

YACOB I10 ITPOI'PAMME




ITIOYPOYHOE IVNIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO yacos

KonTpo/ibHbIe

Bcero
padoThI

IIpakTHyeckue
padoTsI

Hara
U3yYeHus

JJ/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

Buosiorys Kak KOMIIeKCHast
HayKa U Kak 4acTb
COBPEMEHHOr0 00111ecTBa

4.09.23

JKuBble cucTembl ¥ UX
CBOMCTBA

5.09.23

YpoBHeBasi opraHu3saLus
JKUBBIX CUCTEM

7.09.23

Ncropus OTKpbITHA U
y3yueHus KieTku. KnetouHas
TeopUst

11.09.23

MeTo/ibl MOIEKY/ISIDHOM U
K/IeTOYHOM OHOIOoTHH.
IIpakTHueckas padora
«/3yueHrie MeTO/I0B
K/IeTOUHOM OHomorun
(xpomarorpadus,
3/1eKTpodopes,
IuddepeHMaILHOE
LeHTpudyruposanue, [1LP)»

0.5

12.09.23

XHMMHUUEeCKHUN COCTaB KJIeTKH

14.09.23

MI/IHepaJ'IbHBIe BelleCTBa

18.09.23




KJIETKH, UX OMo/Iornueckast
posib

Opranunueckue BeljecTsa
KJIETKH — OeJIKH.
JIaGopaTopHas padoTta
«O6HapyxeHue 6enKoB ¢
TIOMOII[bI0 KaUeCTBeHHbBIX
peakLuii»

0.5

19.09.23

CBoiicTBa, K1accupukalys u
byHKIMY 6e/KOB

21.09.23

10

Opranuueckue BelllecTsa
KJIeTKW — YIJIeBO/bI

25.09.23

11

OpraHuueckue BelllecTBa
KJ/IeTKW — JIATH/bI

26.09.23

12

Hyxkneunossle kuciotsl. JTHK
v PHK. JTaGopaTopHas
pabora «VccnenoBaHue
HYKJIEMHOBBIX KUCJIOT,
BbI/le/IeHHBIX U3 KJIeTOK
Pa3/InYHbIX OPraHU3MOB»

0.5

28.09.23

13

Crpoenuie u QyHKLuu ATD.
HApyrue
HyK/1eo3uaTpudocgatsl
(HT®)

2.10.23

14

CekBennposaHnuve JIHK.
MeTo/ bl FeHOMUKH,
TPaHCKPUIITOMUKH,
NIPOTeOMUKHN

3.10.23




15

MeTo/ibl CTPYKTYPHOMH
ouoJioruun

5.10.23

16

Tunsl KneToxk.
[TpokapuoTuueckas KiaeTka

9.10.23

17

CTpoeHue 5yKapyuoTHYeCKOn
ki1eTku. IIpakTHueckas
pabora «/I3yueHue CBOWCTB
K/IeTOUHOM MeMOpaHbI»

0.5

10.10.23

18

[ToBepxHOCTHBIM arrapaT
KJIETKH

12.10.23

19

OpHoMeMOpaHHbIe
OpPraHOU/IbI KJIeTKHU.
IIpakTHUeckas padora
«/3yueHue IBUKeHUS
LIATOI/Ia3MbI B PACTUTEJIbHBIX
KJIeTKax»

0.5

16.10.23

20

[To/lyaBTOHOMHBIE OpPraHOU/IbI
K/JIeTKW: MUTOXOH/IPUH,
riactuzpl. JIaboparopHas
pabora «VccnemoBanue
TIa3MOJIM3a U JeM/a3MoIIn3a
B PaCTUTE/TbHBIX KI€TKaX»

0.5

17.10.23

21

HememOpaHHbIe OpraHOW/bI
KJIETKU

19.10.23

22

CrpoeHue u QyHKLMU s7pa

23.10.23

23

CpaBHuTesibHas
XapaKTepUCTHUKA KJIETOK
syKapuoT. JlabopaTopHas

0.5

24.10.23




pabora «/3yueHue CTpoeHUs
KJIETOK Pa3/IMUHbBIX
OpraHu3MOB»

24

AccumMusiALus U
JTUCCUMUJIALINS — JIBE
CTOPOHBI MeTabomm3Ma. THUribl
oOMeHa BellecTB.
JlabopaTopHas pa6ora
«/3yueHure KaTaJUTUUECKOU
aKTUBHOCTU (pepMeHTOB (Ha
TipYMepe aMu/ia3bl UK
KaTasiasbl)»

26.10.23

25

depMeHTaTUBHBIN XapaKTep
peakLyii KJ1IeTOYHOT0
MeTabomm3Ma.
JlabopaTopHas pa6ora
«/3yuenue pepMeHTaTUBHOTO
paciierieHust iepoKcuia
BO/IOPO/ia B PaCTUTE/bHBIX U
JKUBOTHBIX KJI€TKaX»

0.5

6.11.23

26

Benku-akTUBaTOpHI U OEJIKH-
WHTUOUTODBI

7.11.23

27

ABTOTpO(HBIN TUIT 0OMeHa
BelL|eCcTB

9.11.23

28

dotocunTes

13.11.23

29

XeMmocuHTe3. J/IabopaTopHast
pab6ora «CpaBHeHue
TpoliieccoB JOTOCHHTE3a U
XeMOCHHTe3a»

0.5

14.11.23




30

AnHaspoOHbBIe OPraHU3MBI.
Busr 6poykeHws.
JIabopaTopHas pa6oTa
«CpaBHeHue TpoLecCcoB
OpO’KeHHs 1 IbIXaHUs»

16.11.23

31

A3p0o6HbIE OPraHU3MBI.
OTarbl SHEePreTHYeCKOro
obMeHa

20.11.23

32

OHeprusi MeMOpaHHOTO
rpajueHTa rpoToHoB. CHHTe3
AT®: paboTta MpOTOHHOA
AT®-cuHTa3bl

21.11.23

33

PeaKI_[I/II/I MaTPpHUYHOI'O CUHTE3a

23.11.23

34

Tpanckpunuus —
MaTpuyuHbIi cuHTe3 PHK

27.11.23

35

TpaHcasius U eé sTanbl

28.11.23

36

KopvpoBaHue aMUHOKHUCIIOT.
Posnb pubocom B GHOCHHTE3e
Oenka

30.11.23

37

Opranu3saiyis reHoMa y
NIPOKAapUOT Y 3YKapuoT

4.12.23

38

MorneKynsipHble MeXaHU3MBI
9KCIIPeCCHY TeHOB Y 3yKapuoT

5.12.23

39

Bupycel — BHeK/1IeTOUHBIE
(hopMBbI KH3HU U 00TMraTHBIE
IMapa3uvThI. HpaKTM‘IECKaH
pab6orta «Co3/aHre Moienu
BHUDYCa»

0.5

7.12.23




40

BupycHbie 3abosieBaHust
yesioBeKa, )KUBOTHBIX,
pacTeHul

11.12.23

41

HaHoTexHosioruu B 61oioruu
Y MeJuLHe

12.12.23

42

JKU3HEHHBIN LUK/ KJIeTKU

14.12.23

43

Marpuunbiii cuHaTe3 JJHK

18.12.23

44

XpomMocowmebl. JIabopaTopHast
paboTa «/3yueHre XpoMOCOM
Ha I'OTOBBIX
MUKpOIIperaparax»

0.5

19.12.23

45

[esieHne KJ1€TKM — MUTO3

21.12.23

46

Turns! KneTok. Kapuokunes u
UTOKMHe3. JlaGopaTopHas
pabora «HabmoneHne
MHTO3a B K/JIeTKaX KOHUYMKa
KOpelIKa JyKa (Ha TOTOBBIX
MUKpoOIpernaparax)»

0.5

25.12.23

47

PEFYJ'IHL[I/IFI JKU3HEHHOI'O
LUKJIa KJIETOK

26.12.23

48

Opranu3sm Kak eJuHoe Liejioe

49

TkaHu pacTeHui.
JIaGopaTopHas padoTta
«/3yueHne TkaHell pacTeHUN»

0.5

28.12.23

50

TKaHU >KUBOTHBIX U UeJ/loBeKa.
JIaGopaTopHas padoTta
«/3yueHue TkaHen
JKUBOTHBIX»

0.5

9.01.24




Opranbl. CUCTEMBI OPraHoOB.
JlabopaTopHas pa6ora

>1 «/I3yueHne opraHoB 05 11.01.24
LIBETKOBOI'O PacTeHUs»
52 Ornopa Tesia opraHU3MoB 15.01.24
53 [Br>KeHre opraHu3smMoB 16.01.24
54 ITutanue opraHn3MoB 18.01.24
[TuTaHue MO3BOHOYHBIX
JKABOTHBIX.
- HHH:)GBapI/ITEIIbHaH cucTema 22.01.24
yesioBeKa
56 [bIxaHvie OpraH1u3mMoB 23.01.24
57 JpIxaHue Mo3BOHOYHBIX 25 01.24
JKABOTHBIX U UeiOBeKa
58 TpaHcropT BelecTs y 99.01.24
OpraHu3MOB
KposeHocHas cuctema
59 [1I03BOHOYHBIX )KUBOTHBIX U 30.01.24
yesioBeKa
60 Boigenenue y opraHusmoB 1.02.24
61 3aiura y OpraHvu3MoB 5.02.24
62 NmmyHHas cucteMa uesioBeKa 6.02.24
63 Pa3zpaxvMoCTh U perynsuys 8.02.24
y OpraHv3MoB
I'ymopanbHas perynsauus u
64 SHJOKPMHHAs CUCTeMa 12.02.24

JKMBOTHBIX U Ue/10BeKa




65

®opMbl pa3MHOXKEHUST
OpraHK3MOB

13.02.24

66

ITonoBoe pa3MHOXXeHHe

15.02.24

67

Meiios

19.02.24

68

I'ameTtorenes. Obpa3oBaHue U

pa3BUTHE TIOJIOBBIX K/I€TOK.
JlabopaTopHas pa6oTa
«/3yueHue cTpoeHus
TI0JIOBBIX K/IeTOK Ha TOTOBBIX
MUKpOTIperiapaTax»

0.5

20.02.24

69

I/IHAI/IBI/I,Z[YEU'IBHOG pa3BuUTHE
OpPraHrM3MOB — OHTOI'€He3

22.02.24

70

3ak/nazika OpraHOB U TKaHeu
13 3apO/IbIILIEeBbIX JTUCTKOB

26.02.24

71

Poct v pa3BuTHe )KUBOTHBIX.
JIaGopaTopHas paborta
«BrIgBNIeHMe IPU3HAKOB
CXO/ICTBA 3apo/pbIllei
T03BOHOYHBIX >KUBOTHBIX»

0.5

27.02.24

72

PasMHOKeHUe U pa3BUTHe
pactenuii. JlabopaTopHas
pabora «CTpoeHre opraHoB
Pa3MHOYKeHUSsI BBICIITX
pacTeHUN»

0.5

29.02.24

73

WcTopus cTaHOB/IEHUS U

Pa3BUTHSA T'€HETUKH KdK HAYKU

4.03.24

74

OCHOBHBIe TIOHSTHS U
CHMBOJIBI T€eHEeTUKU.

0.5

5.03.24




JlabopaTopHas pa6ora
«Ipo3oduna kKak 06BeKT
reHeTHUeCKuX
HCCIIeI0BaHU»

75

3aKOHOMEepHOCTH
Hac/ieZloBaHUs TIPU3HAKOB.
MoHorubpuaHoe
CKpelL1BaHue.
IIpakTnueckas padora
"3yueHure pe3ybTaToOB
MOHOTHOPHUIHOTO
CKpeluBaHus y Ap030dusinl"

0.5

7.03.24

76

LluTosiornueckrie OCHOBBI
MOHOTHOPHIHOTO
CKpeIBaHUs

11.03.24

77

AHanmusupyoliee
ckpeluBaHue. HeronHoe
JIOMUHUPOBaHUe

12.03.24

78

JurnbpraHoe CKperyBaHUe.
IIpakTnueckas padora
«/3yueHue pe3ysbTaTOB
JUTrHOPUIHOTO CKPeIUBaHUS
y LpO30(QUIIBI»

0.5

14.03.24

79

LluTonornueckrie OCHOBBI
JUTHOPUIHOTO CKpeIBaHUs

18.03.24

80

CI.[EH]'IEHHOE Hac/iejOBaHHE
TMMPHU3HAKOB

19.03.24

81

XpOMOCOMHas Teopust

21.03.24




HaC/1eJCTBEHHOCTHU

82

T'e”HeTHKa mosa

1.04.24

83

['eHOTHM Kak 11e/10CTHAS
cucremMa

2.04.24

84

I'eHeTHYeCcKuii KOHTPOJIb
pa3BUTUS paCTEHUH,
JKUBOTHBIX U YesloBeKa

4.04.24

85

M3MeHUHBOCTD IMPpHU3HAKOB.
BI/I,E[BI HN3MEHUYMBOCTHU

8.04.24

86

MoaudukaiioHHast
W3MEeHUHBOCTD

9.04.24

87

BapualyoHHsIi psaj v
BapualOHHasi KpUBasl.
JIaGopaTopHasi paboTta
«MccnepoBanue
3aKOHOMEPHOCTe!
MOAU(UKAITMOHHOM
HU3MeHUMBOCTH. [TocTpoeHue
BapHaLMOHHOIO psifia U
BapUaLIMOHHON KPUBO»

0.5

11.04.24

88

I'enoTUNMUeckas
M3MEHUYHBOCTb.
KombuHaTtiBHas
M3MeHUYHBOCTh

15.04.24

89

MYTa]_[I/IOHHaH HN3MEeHUMBOCTb.

IIpakTnueckas padora
«MyTauuu y f1po3odusisl (Ha
TOTOBBIX MUKPOTIperapaTax)»

0.5

16.04.24




90

3aKOHOMepHOCTH
MYTaL[MOHHOI'0 TIpoLiecca.
OnureHeTHKa U SMUreHOMUKA

18.04.24

91

I'eHeTHKa yesioBeKa.
IIpakTHueckasi padoTa
«CocTaBieHMe U aHa/In3
PO/IOCTIOBHOM»

0.5

22.04.24

92

MeTtoabl MeJULIMHCKOU
reHeTUKU

23.04.24

93

3HaueHre MeJULIMHCKON
reHeTUKU B MpeJ0TBpallleHuH
Y JIeueHUU reHeTUUeCKUx
3a00/1eBaHUI UyeioBeKa

25.04.24

94

OCHOBHbIe OHATHS
ceneknyy. JIaGopaTopHas
pabora «/I3yueHue COPTOB
KY/IbTYPHBIX PaCTeHUH U
TIOPO/], IOMAIITHUX >KUBOTHBIX»

0.5

29.04.24

95

MeTopbl ceneKIMOHHOMN
paboTel. JTabopaTopHasn
pabora «/3yueHne MeTO/IOB
cesneKLUY pacTeHu»

0.5

30.04.24

96

IocTrKeHUs CeseKLn
PaCTeHUH U )KUBOTHBIX.
IIpakTnueckas padora
«ITprBHBKa pacTeHHii»

2.05.24

97

CoxpaHeHue, U3syueHue u
VICITI0/Ib30BaHKe TeHeTUYeCKUX

6.05.24




pecypcoB

buorexHonorus Kak HayKa U
OTpacCjib NMPpOU3BOACTBA.

98 ITpakTuueckast pabora 1 0.5 7.05.24
«/3yuenre 06beKTOB
OMOTeXHOIOTUN»

99 OcHOBHBIE HanupaBneHHﬂ 1 13.05.24
CUHTEeTHYeCKoW brosorun
X

100 pPOMOCOMHasi ¥ reHHast 1 14.05.24
VHKeHepust

jo1 | Memackie 1 16.05.24
OUOTeXHOIOTUN
Pe3epBHbIN ypOK.

102 | TloBTOpeHue, 0600OIIIEHNE, 1 20.05.24
CHCTeMaTH3aLys 3HaHUH

OBLIEE KOJIMYECTBO YACOB
- 102 13.5

[10 [TIPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

-Buosorusi: 10 kmacc: yriyOsieHHBIM ypoBeHb: yueOHMK/ B.B. 3axapos, C.T.
Mawmontos, H.!. ConuH, E.T. 3axapoBa.- Mocksa: [Ipocsemenue, 2021 r.
METOANYECKUWUE MATEPUAJIbI /11 YUUTEJIA
-Metoauueckoe mocobre kK yuebnuky B.B. 3axapora, C.I'. MamonroBa, H.W.
ConwuHa, E.T. 3axapoBoii «buonorusi. O6mas 6uonorusi. 10 knacc. Yray6ieHHbIH
ypoBeHb»/ B.Bb. 3axapos. - M.: [Ipoda, 2019 r.
-Pabouass Tetpasp K yuebHuky B.B.3axapoBa, C.I'. MamonroBa, H.1. ConuHa,
E.T. 3axapoBoii «buonorus. OO0mas Ouosorus. 10 kmacc. YraybseHHBIN
ypoBeHb»/ B.B.3axapos, A.FO. [lubyneBckuii.- M.: [Ipoda, 2016 T.

IO ®PPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETA

MHTEPHET

http://bio.1september.ru
http://college.ru/biologiya

http://www.sbio.info






