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IMOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o yue6HOMY Tipeamety "buosiorus” (manee - 610J/IOTHs) HA YPOBHE CPeIHEro
ob1iero obpa3oBanusi paspaboraHa Ha ocHoBe PesiepabHOTO 3aKoHa OT 29.12.2012 Ne 273-P3
«O6 obpazoBanuu B Poccuiickoii @epeparun», ®I'OC COO, Konieniuu Mperno/aBaHus
yuebHOro rpegmMeTa «bHoJIOrUsi» M OCHOBHBIX TOJIOXKeHWH ¢esepanbHON paboueil porpamMmmbl
BOCIIUTAHUS.

Yuebnbiii mpeaMetr «buosorusi» yriay6nénHoro ypoHs wu3lydenusi (10-11 ksacchr)
SIBJISIETCS. OJJHUM W3 KOMITOHEHTOB TpeJMeTHOW 00macTh «EcTecTBeHHO-HayuHble TIPeMEThI».
CornacHo monoxkeHusm PI'OC COO mnpodunbHble yuyeOHBbIE TIpeAMETHI, H3ydaemble Ha
yrinyOIéHHOM YPOBHe, SIBJISIFOTCSI CIIOCOO0M guddepeHIiualii 00yUueHUss Ha YPOBHE CpPeHero
obujero obpa3oBaHusl W TIPHM3BaHbl 00eCMeUunTb MPeeMCTBEHHOCTb MEeX/y OCHOBHBIM OOILUM,
CpefHUM OOIIMM, CpeJHUM MPOogeCcCHOHATBLHBIM M BBICIIMM oOpa3oBaHueM. B To ke Bpemsi
KaXK/IbI U3 3TUX yueOHBIX TIPeJMeTOB /10/KeH ObITh OpHeHTUPOBAH Ha MIPUOPUTETHOE pellleHue
oOpa3oBaTesibHbIX, BOCIIMTATeNbHBIX M Pa3BUBAIOIIMX 3a/lay, CBS3aHHBIX C TMpodopueHTaleid
00yJarIuxcss U CTUMY/JIMPOBaHHWEM WHTepeca K KOHKDETHOM 00/laCcTM HayyHOTO 3HaHuS,
CBSI3aHHOTO C OWosorveld, MeAWLIMHOW, SKOJIOTHeH, TCUXOJIOTHEeH, CTIIOPTOM WM BOEHHBIM
JleJioM.

[Tporpamma o yue6HOMy TipeaMeTy "Buomnorus” faéT mpezcTaB/ieHre O LeJid U 3a/auax
u3yueHus yueOHoro npeamMeta «buosiorusi» Ha yryiy6/1€HHOM YpOBHE, OTpe/iesisieT 00si3aTe/TbHOe
(VHBapyaHTHOe) TpeAMeTHOe CO/lep)KaHHe, ero CTPYKTypHpOBaHWe MO pa3jenamM W TeMaM,
pacripeiesieHue T0 KjlaccaM, peKOMeH/lyeT TI0C/Ie/|0BaTelbHOCTb W3yueHusi yueOHOro MaTepuasa
C Y4YéTOM MeXIpeJIMeTHbIX W BHYTDHUIIPEJIMETHBIX CBsi3ei, JIOTMKM yueOHOTO Tpoliecca,
BO3paCTHBIX 0cobeHHOCTeN oOyuaromuxcs. B mporpamme mo 6uosiorvu peanr30BaH TPUHLIUTT
TIPeeMCTBEHHOCTH C HW3ydeHWeM OWOIOTMM Ha YDOBHe OCHOBHOTO 001jero o6pa3oBaHus,
Osarosapss 4yeMy TIPOCMAaTpPUBAeTCsl  HAIpaB/JeHHOCTh Ha  TOC/eAyIOIlee  pa3BUTHe
OvonOorMYecKUX 3HaHWK, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHME eCTeCTBEHHO-HAyUYHOTO
MHPOBO33peHUs], SKOJIOTHUECKOTO MBIIJIEHHs], TIPe/ICTaB/IeHni 0 37J0pOBOM oOpase >KU3HH, Ha
BOCITUTaHWe Oepe)KHOrO OTHOIIEHWS K OKpY)Karollei TNpUpoAHOW cpede. B mporpamme mo
OuosioTMM TaKXKe TOKa3aHbl BO3MOXKHOCTH yueOHOro rmipeamera «buosorusi» B peanv3aluu
tpeboBanuit PI'OC COO K TUIAHUPYEMBIM JTUYHOCTHBIM, MeTarlpeIMeTHBIM U TIpeMETHBIM
pe3ynbraTaM oOydyeHHss W B (OPMHPOBAHHMU OCHOBHBIX BHZIOB YyueOHO-TI03HABaTeTbHOM
JesTeTbHOCTH 00YYaroL[uXCsi 10 OCBOEHUIO COZep)KaHusi Ouosiornyeckoro obpa3oBaHUsi Ha
yPOBHe cpefjHero o01jero o6pa3oBaHusl.

YuebHbili npegmer «brosorus» Ha ypoBHe cpesfHero 001miero obpa3oBaHMsI 3aBepllaeT
Ouonornyeckoe obpa3oBaHMe B IIKOJIe U OPUEHTHPOBAH Ha pacllMpeHre U yriaybieHue 3HaHWUN
o0yyarIlMXcsi O JKABOM TMpPUpOJle, OCHOBax MOJIEKY/ISIPHOM U K/IeTOYHOW Ouosioruy,
5MOpUOOTHH U OWOJIOTMM Pa3BUTHS, TeHeTHKH, CeleKLUd, OMOTeXHOIOTHH, 3BO/IOLIMOHHOTO
y4eHUsl ¥ 9KOJIOTHH.

V3yuenue yuebHoro mipeamera «buosorusi» Ha yriy6/eHHOM ypOBHe OPHEHTHPOBAHO Ha
TIOJTOTOBKY OOYYaroIIUXCs K TMOC/IeAYIOIeMy TOTy4eHHI0 OMOIOTHYecKoro oOpa3oBaHUS B
By3aX M OpPraHU3alUsX CpeqHero nmpodeccuoHanbHOTO obpa3oBaHus. OCHOBY ero CO/Iep>KaHust
COCTaB/IsIeT CHCTeMa OMOJIOTMUeCKMX 3HaHWM, TIOMyUeHHBIX TP HM3Y4YeHUHM O0ydJaroIuMHCs
COOTBETCTBYIOIIUX CHCTEMAaTHUECKMX pa3/esioB OHOJOTMM Ha YpPOBHE OCHOBHOTO 0OIIiero
obpa3oBanus, B 10—11 k/accax 3Ty 3HaHUs MIOMyYaroT pa3BuTHe. Tak, pacipeHbl U yriiy0/eHsbl
Ouosiornueckre 3HaHUSI O pAaCTeHUsX, KUBOTHBIX, rpubax, GakTepusix, opraHu3Me uejOBeKa,
00IIMX 3aKOHOMEPHOCTSIX >KU3HU, [OTIOJTHUTENbHO BK/IIOUEHbl OWO/IOTHUecKrde CBefleHUst



TIPUK/IaZIHOTO U TIOMCKOBOTO XapaKTepa, KOTOPble MOXKHO HCII0/Ib30BaTh KaK OPHUEHTHUPHI /IS
TIoC/IeiyoIero Beibopa mpodeccru. Bo3MokHa Tak)ke WHTerpauysi OMOJIOTHUeCKUX 3HaHWUN C
COOTBETCTBYIOIIMMU 3HAHUSIMH, TIOJTyUeHHBIMUA 00YUaOLMMUCS TPYU U3yUeHUH (HU3UKH, XUMUH,
reorpauy ¥ MaTeMaTHUKH.

CrpykTypa Tmporpammbl 1o ydyeOHOMy ripegMmeTy "Buosiorusi" oTpakaeT CHUCTEMHO-
YPOBHEBBIN U 3BOJIIOLMOHHBIM TOAXOAbI K H3yueHHI0 Ouosiorny. COrjaacHO MM, U3y4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHble [/l JKUBbIX CUCTEM Pa3sHOTrO YPOBHsI OpraHH3aljiy,
SBOJIIOL[MM OPraHWUecKoro Mupa Ha 3eMsie, COXpaHeHHsI OMOJIOTMUECcKOro pa3HooOpasusi
riaHetel. Tak, B 10 Kjacce M3ydarOTCS OCHOBBI MOJIEKYJ/ISIDHOM M KJIETOUHOW OHOIOTuH,
3MOpHoOrUy ¥ OHMOIOTUY Pa3BUTHS, TEHETUKW U CeIeKIUH, OMOTeXHO/IOTUH U CUHTETUYeCKOn
OvosoryyM, aKTya/JM3UpPYHOTCS 3HaHUS OOydYarolmMxcs 1o OOTaHWKe, 3007I0THH, aHAaTOMHH,
¢usmosiorun uesioBeka. B 11 Kjiacce M3y4aroTCsi 9BOMIOLMOHHOE y4YeHHe, OCHOBBI KOJIOTUH U
yueHue o 6uocdepe.

YuebHbli mpeaMeT «buosOTHs» TIpU3BaH 00ECTIeUrWTh OCBOeHHe 00ydJaroluMuUCs
Ovo/orYecKUX TeOpUHM M 3aKOHOB, W€, TPUHLMIIOB M TIPaBWJ/, JIeXalux B OCHOBE
COBPEMEHHOW eCTeCTBeHHO-HayUHOW KapTWHBI MHUpA, 3HAHWWA O CTPOEHWH, MHOT000pasvuu H
0CcO0EHHOCTSIX K/IeTKH, OpraHu3Ma, MOMyJ/IsLyH, OWOIleH03a, 3KOCHCTEMBI, O BbIIAOIINXCS
HAayYHBIX JIOCTIKEHUSIX, COBPEMEHHBIX HCC/Ie[OBaHUSX B OMO/IOTHMH, TPUK/IAJHBIX acleKTax
Ovonornyeckrx 3HaHWM. [I711 pa3BUTHS W MOAJep)KaHUsl WHTepeca 00yJarolmxcs K Ouosoruu
Hapsi/ly CO 3HAUUTE/TBbHBIM 00bEMOM TEOPeTHUECKOTO0 MaTeprasa B CO/lepXKaHUM TIPOrPaMMbI 110
OvoIOTUM TIPelyCMOTPEHO 3HAKOMCTBO C WUCTODHEN CTAHOBJIEHWUSI U Pa3BUTHS TOW WM WHOUN
obsacty 610JIOTUY, BK/Ia[OM OTEUeCTBEHHBIX M 3apyOe)KHBIX YUEHBIX B pellleHHe Ba)KHEeMIINX
O10/IOTUYECKUX U IKOJIOTHUECKUX TIPOobsieMm.

Llens u3yuenus yuebHoro npegmera «buosnorus» Ha yriayO61éHHOM YpOBHe — OBJafieHHe
00y4JaroIMMHCA 3HAHUSIMM O CTPYKTYPHO-(YHKLMOHA/TBHOM OpraHW3alldi JKUBBIX CHCTEM
Pa3HOro paHra M puoOpeTeHre YMeHHI UCII0/Ib30BaTh 3TH 3HaHUS B (HOPMHUPOBAHUM WHTepeca
K ompe/ie/IEHHOM 00/1acTh TIpodeCcCOHaTBHON [1eSITe/TbHOCTH, CBSI3aHHOW € Ouosiorved, Wi K
BBIOOPY yueOHOro 3aBe/ieHHs AJIsl TTPO/I0JDKEeHUs OMOIOrHuecKoro o0pa3oBaHusl.

IocTxeHue el U3ydyeHus: yueOHOro rpeaMeTa «BuoIOTHsI» Ha yriyO/JéHHOM YpPOBHE
obecrieunBaeTCs pellieHUeM CJle/lyIOLUX 3a/au:

OCBOeHHWEe  OOYyYarIUMHUCS  CUCTeMbl  OHONOTMUYECKMX 3HaHW: 00  OCHOBHBIX
OroI0TYeCKUX TeOopHsiX, KOHLIETLIMSX, TMIOTe3ax, 3aKOHAaX, 3aKOHOMEPHOCTSIX M TpaBW/ax,
COCTaB/ISIOUINX COBPEMEHHYIO eCTeCTBeHHO-HAayuHyl0 KapTHHY MWpPa; O CTPOEHUH,
MHOTroo0Opa3ur ¥ 0COOEHHOCTSIX OMOIOrMUecKuX CUCTeM (KJI€TKa, OpraHW3M, MOMYJISIus, BU/I,
OuoreorieHo3, 6wocdepa); O BBIJAIOLUMXCS OTKPBITUSIX M COBPEMEHHBIX HCC/IeJOBaHUSIX B
Ouosioruy;

O3HaKOM/ieHWe  OOyvarouMxcsi € MeTOAAMH  TI03HAaHUS ~ JKMBOM  TIPUPOJBIL:
yCCrej0BaTeIbCKUMU MeTo/jlaMy OMo/IorMueckux Hayk (MOJIeKyJIsIpHOM U K/IeTOYHOM Ouomoruu,
3MOpHooruy ¥ OMOIOTUY pa3BUTHS, TEeHETHKY U CeleKLH, OMOTeXHO/OTUY U CUHTETHYeCKOn
Ovonorvy, TaseoHTONOTHH, SKOJOTHMH); MeTOJaMHd  CaMOCTOSITEJIBHOTO  TPOBeJeHHsI
OMO/IOTHUECKUX WCCIeOBaHUN B Jlabopatopuv U B Tipupofie (HabmrosieHue, W3MepeHue,
9KCIIePUMEHT, MO/Ie/TUPOBaHUeE);

OBJIaJileHre O0y4YaroIMMKC YMEHHWsSMHU: CaMOCTOSITeJTbHO HAaXO/WTh, aHAJU3MPOBaTh U
WCII0/Tb30BaTh OMOJIOrMYeCKY 0 MH(OPMALIMIO; TI0Tb30BaThCsl OMO/IOTMUeCKON TePMUHOIOTHEN U
CUMBOJIMKOHW;  yCTaHaB/IMBaTh CBSI3b  MEXJAY pPa3BUTHeM OWOJIOTUM W COLMAIbHO-
KOHOMUYECKMMH U 3KOJIOTMUeCKUMHU TpobsieMaMy ue/ioBeYeCTBa; OL|eHHBaThb I0C/Ie/[CTBUS



CBOeH [esTeJIbHOCTH TI0 OTHOLIEHWIO K OKpY’Karollleld TPUPOIHOW cpefie, COOCTBEHHOMY
3[0POBBI0 ¥ 37I0POBBI0  OKDY’)KAlOIUX JIFOZlel; OOOCHOBBIBATb W COOJIIOAATH  Mephl
npopUIaKTUKY MH(EKIMOHHBIX 3a00/IeBaHNl, TIpaBU/Ia TOBe/leHUsI B TIPUPOZe U obecrieueHust
6e30macHOCTA COOCTBEHHOW >KU3HeJesITeTbHOCTU B Upe3BbIUaliHbIX CUTYaLUsX MPUPOJHOTO U
TeXHOT@HHOTO XapaKTepa; XapaKTepu30BaTb COBDeMeHHble Hay4Hble OTKPBITHS B 00sacTu
OMOJIOTU;

pa3BUTHE y 0OyYaloMINXCsl MHTEeIeKTYalbHBIX U TBOPUECKUX CTIOCOOHOCTeM B Iporjecce
3HAKOMCTBA C BBIJJAIOIIMMUCS OTKDBITUSIMH W COBPEMEHHBIMHM HCC/Ie[JOBaHUSIMH B OMOJIOTHH,
pelllaeMbIMU €r0 TIpobjieMaMu, MeTOZOoThel OMOOrMYecKoro WCC/Ie[OBaHUs, TIPOBeIeHUs
JKCIIePUMEHTA/IbHBIX ~ MCC/IeJOBAaHUM, pelleHus OHOMOTHUecKHX 3aiady, MO/e/TMpPOBaHMUS
Orosornyeckux 0ObEKTOB U MPOLIECCOB;

BOCIUTaHWe y 00yuaroIyxcsi [leHHOCTHOTO OTHOIIIEHHUS! K >KUBOW MpHUpOJie B LIeJioM U K
OTAe/NbHbIM e& oObeKkTaM U siBjieHusiM; (OpMHUpPOBaHME SKOJIOTMUYeCcKOW, TeHeTHUeCKOu
IPaMOTHOCTH, 0OIIeil Ky/JbTyphbl TIOBeJleHUsT B TIPUPOJe; WHTErpaliyd ecTeCTBeHHO-HayuHBbIX
3HAHUM;

niprobpeTeHre 00yUYarOIIMMUCS KOMITETEHTHOCTH B Pal[MOHAIbHOM TIPHUPO/IOTIONb30BaHUHT
(cobmromeHye MpaBWI TIOBeJileHWsT B TIPUPOZe, OXPaHbl BHUZOB, 3KOCUCTeM, Ouocdepsl),
COXpaHeHWH COOCTBEHHOTO 37I0POBbSI M 3/I0POBbs OKDPY’KAarOIUX Jrofiel (cobmofeHusi mep
npodunakTukyu  3abosieBaHuil,  obecrieueHWe  0e30MACHOCTH  KU3HEJEATeJIbHOCTU B
Yype3BbIUaliHbIX CUTYyaLMsIX MPUPO/HOTO U TEXHOT'€HHOT'O XapaKTepa) Ha OCHOBE MCII0/Ib30BaHUsI
Ouo/IorMUeCcKrX 3HaHUM U yMeHHUH B IOBCeJHEBHOM >KWU3HHU;

CO3/laHMe YCJIOBUM [i/Ii  OCO3HAHHOTO BbIOOpa OOyYarOIUMHUCS HWHUBUAYaTbHOU
oOpa3oBaTe/bHOM  TpaeKTOpDUH, CIIOCOOCTByIOIIeH mMocsieAytoiieMy TpodeccoHaTbHOMY
CaMOOTIPe/Ie/IEHUI0, B COOTBETCTBUH C WH/MBH/ya/JbHBIMA WHTEpecaMd W TOTPeOHOCTSIMH
pervoHa.

OO1ee uyuC/I0 YacoB, OTBeJEHHBIX Ha WM3ydyeHHe OHMOIOTMM Ha Yr/iyO/ieHHOM ypOBHe
cpepHero obijero obpasoBanusi, coctaBiser 204 uaca: B 10 kmacce — 102 uaca (3 uaca B
Hegemo), B 11 kinacce — 102 yaca (3 yaca B HeZie/it0).

Otbop oOpraHu3alMOHHBIX (OpPM, MeTOJOB U  CpeJCTB 00yueHuss OuosOrUU
OCYILIeCTBJISIETCSI C YYETOM CIielM(UKU ero Cofiep>KaHWs M HarpaB/IeHHOCTU Ha TIPOJO/DKeHHe
Ouosiornueckoro obpa3oBaHUs B OpraHU3alUsX CpeHero MpoheCcCHOHANTBLHOTO W BBICIIEro
obpa3zoBaHwUsl.

OObs13aTeNIbHBIM yC/IOBUEM TPH O0yUeHWUM OWOorvM Ha YriayO/JEHHOM YpPOBHE SIBJISIETCS
npoBefieHre J1abOpaTOPHBIX W TpakTU4YecKWX pabor. Takke ydactve oOydYaroOMXcs B
BBITIOJTHEHUM ~ TIPOEKTHBIX W yueOHO-MCCIe[oBaTe/lbCKUX — paboOT, TeMaTWKa KOTOPBIX
OTipejie/isieTCsl yuWTe/lleM Ha OCHOBe MMERIUXCs MaTephaJbHO-TeXHUYeCKUX PpecypcoB U
MECTHBIX TIPUPO/IHBIX YCIOBUIA.



COJEPXAHUE OBYYEHUSA
10 K/TACC

CopepxaHWe TIpOrpaMMbl,  BbIle/IeHHOE  KypCUBOM, He BXOJWUT B  IPOBEPKY
rocyZiapCTBeHHOM utoropout arrectauuu (I'MA).

Tema 1. buonorus Kak HayKa

CoBpemeHHast 6M0J/IOTHSI — KOMIUTEKCHasi HayKa. KpaTkasi ucTopusi pa3BUTHsI OHUOJIOTHH.
buosornueckve HaykKu UM u3yuaemble UMHU TpoOsieMbl. DyH/amMeHTanbHbIe, TIPUKIAHBIE W
TIOMCKOBbIe HayUHbIe UCC/IeIOBAHUS B OMOJIOTHH.

3HaueHure Owosioruv B ()OPMUPOBAaHWM COBPEMEHHOM eCTeCTBeHHO-HAyYHOW KapTHHBI
mupa. Ilpodeccuu, cBsi3aHHBle C Owosiorueill. 3HaueHWe OWOIOTMM B TMPAKTUYECKOU
JlesiITeIbHOCTU  YesioBeKa: MeJULIMHe, CeJbCKOM XO3SIMCTBEe, TMPOMBIIJIEHHOCTH, OXpaHe
TIPUPOJBI.

JdeMoHCcTpanumn

[ToptpeTtsl: Apuctorens, TeodpacT, K. Jlunnel, XK. b. Jlamapk, Y. [JapsuH, Y. 'apsei, I'.
Mengens, B. U. Bepnagckuii, W. II. IlaBnoB, . N. MeunukoB, H. . Basunos, H. B.
TumodeeB-PecoBckuii, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabsmunpl 1 cxembl: «CBsi3b OHMOMOTHM C APYTMMH HayKamu», «CucTeMa OHMOIOrMYeCKUX
HayK».

Tema 2. JKuBble cUCTeMbI U UX U3yueHHe

JKuBbie cucTembl Kak nipeaMmeT u3ydyeHust 6uosiorur. CBOMCTBA KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOrO0 COCTaBa, [JUCKPEeTHOCTb U LIeJIOCTHOCTb, CJIOXKHOCTb U YIIOPSIZJ0U€HHOCTh
CTPYKTYPbl,  OTKPBITOCTb, = CaMOOpraHM3alusi, CaMOBOCIPOM3BeJileHHe,  Pa3Apa’kKUMOCTh,
VM3MEeHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3anyy JKUBBIX CHUCTEM: MOJIEKYJISIPDHbIM, KJ/IeTOUHBbIM, TKaHeBbIH,
OpraHU3MeHHbIH, TMOMYJISILIMOHHO-BU/JOBOM, 9KOCHUCTEeMHBbIN (buoreoreHOTHUECKUT),
6uocdepnsiii. [Iporjecchl, MPOUCXOAsIMe B XUBbIX cucTeMax. OCHOBHbIe TIPM3HAKW >XUBOTO.
’Ku3nb Kak (opma cyijectBoBaHUsI Matepuu. Hayku, u3ydaroljye >K1UBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHu3aLvu.

V3yueHue >KuMBbIX cucTeM. MeTozpl Ouonoruueckod Hayku. HabGsroneHue, vM3MepeHue,
5KCIIEPUMEHT, CUCTemMaTu3auus, MeTaaHanu3. [loHATHe O 3aBUCMMOM M He3aBUCUMOU
nepemeHHoM. [lnanupoBaHue 3kcrepumenTta. IlocraHoBka M mpoBepka rumnorte3. Hyneas
ruroTe3a. [ToHATHe BEIOOPKYU U €€ 10CcTOBepHOCTh. Pa3bpoc B 6uosornueckux faHHbIX. OLieHKa
JIOCTOBEPHOCTH TOJIyYeHHBIX pe3y/nbTaToB. [IpUUMHbI MCKa)KeHUs] pe3yJ/bTaTOB 3KCIIePUMEHTa.
[ToHsiTHE CTaTUCTUUECKOTO TeCTa.

JleMOHCTpanuu

Tabmunpl 1 cxembl: «OCHOBHbIE TIpDU3HAaKU JKU3HW», «bBuosoruueckre CHUCTEMBbD»,
«CBOMCTBa )KUBOW MaTepUM», «Y POBHU OpraHu3aliii KUBOW MPUPO/b», «CTpoeHue XXUBOTHOU
K/IeTkn», «TKaHM >KUMBOTHbIX», «CHCTeMbl OpPraHOB  UeJ0BEYECKOT0  OpraHv3Mar,
«buoreorjeHo3», «buocdepa», «MeTobl U3yueHUs >KUBOW TIPUPOIbI».

O6opymoBaHue: 1abopaTopHoe 000py/J0BaHuUe [/l IPOBeZieHUsT HAOMIOIeHUM, U3MepeHUH,
9KCIIePUMEHTOB.

IlpakTHueckasi pabora «VIcronb3oBaHWe Pa3IMUHBIX METOAOB TPU W3YUYEHUM >KUBBIX
CuUcTem».

Tema 3. buosiorus KjieTku



Knetka — cTpyKTypHO-QYHKLIMOHaAbHAs eAWHHULA KUBOrO. VICTOpUSI OTKPBITUS K/I€TKU.
Paboter P. T'yka, A. JleBenryka. Knerounas teopusi (T. IllBanH, M. Illnefinen, P. Bupxos).
OCHOBHBIe M0/I0)KeHUs] COBPEMEHHOH KJIETOYHOW TeOPUH.

MeToapl MOJEKY/ISIPHOW W KJI€TOYHOW OMOJIOTMM: MHUKPOCKOIHS, Xpomatorpadwusi,
neKTpodope3, MeTOJ MeYeHbIX aTroMoB, JAu(depeHLManbHOe LIeHTPU(YTrMpOBaHue,
Ky/JIbTUBUPOBaHNWe KJIETOK. V3yueHue (PUKCUPOBAHHBIX K/1emOK. DJIeKTPOHHas MHKPOCKOMMS.
KoHgokanbHas mukpockonus. BumasnbHoe (nputcu3HeHHoe) usyueHue K1emokx.

JleMOHCTpanuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. IlIsanH, M. [llneizen, P. Bupxos, K. M. bap.

Tabmuibl U cxembl: «CBETOBOM MHMKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOM», «VIcTopus
pasBUTHUS METOJ,0B MUKDPOCKOIIMU».

Ob6opyioBaHMe: CBETOBOW MHKDPOCKOI, MMKpOTpernapaThl paCTUTe/IbHbIX, KUBOTHBIX U
HakTepranbHbBIX KJIETOK.

IIpakTHueckasa pabora «/3yueHHe MeTOZOB K/IeTOUHOM Ouosioruu (xpomarorpadus,
anekTpodopes, auddepeHiiranbHoe 1eHTpUbyrupoBanue, [TLP)».

Tema 4. XuMHuecKas opraHusanus KJ1eTKH

XVMUYeCKUM COCTaB KIeTKU. Makpo-, MUKPO- U yIbTpaMHKPO3/1eMeHThl. Boza 1 eé ponb
KaK pacTBOpWUTe/Is, peareHTa, yuyaCTMe B CTPYKTYDUPOBAaHMM KJ/IETKH, TeIUIOperyJIsLuu.
MuHepabHbIe BellleCTBa KJIeTKH, UX Orosioruueckast posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKe.

Opranunueckue BelljecTBa KiaeTku. buosornueckue nonvuMepsl. benkyu. AMUHOKUC/TIOTHBIN
coctaB OenmkoB. CTpyKTyphl OenkoBoil MoJsiekysibl. [lepBuuHasi CTpyKTypa Oenka, TenTuzHas
CBsi3b. BTopuuHasi, TpeTHuHasi, yeTBepTHUHas CTPYKTyphl. [leHaTtypaius. CBoiicTBa OeyKOB.
Knaccudwukarus 6ekoB. bruoornueckue ¢hyHKIUM 6e1KoB. IIpUOHDI.

YrneBogpl. MoHOCaxapuzpl, AuMcaxapyfbl, ONWTOCaxapuibl W Tonucaxapuzbl. OOuuii
IUVIaH CTpoeHusi U (U3MKO-XMMHUUYEeCKHe CBOWCTBa yrI/eBofoB. buosormueckve QyHKIUM
YIJIEBO/IOB.

Jlumuael.  TuppodwisHO-THAPOGOOHbIe  cBoiicTBa.  Knaccudukanus — uUmmzos.
Tpurnuuepuasl, Gochomummapl, BOCKH, crepor/bl. bruomornueckre ¢GyHKUuM aunugoB. Ob1me
CBOMCTBa OuoO/NOTHYeCKUX MeMOpaH — TeKyueCTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
T10/TyTIPOHULIAEMOCTb.

Hykneunossle kucnotel. [JHK u PHK. CTpoeHue HyK/1eMHOBBIX KUC/IOT. HykimeoTugsbl.
[MpuHuun kommiementapHocty. [IpaBuno Yapradda. Ctpykrypa JHK — nBoifHasi crivpasb.
Mecronaxoxzaerve u ouosnorunueckre pyHkipm JHK. Bugst PHK. ®ynkuyu PHK B knetke.

Crpoenue mosekysnbl AT®. Makpospruueckre cBsizu B MosieKyse AT®. buosornueckue
bynkiuu  AT®. BocctaHOoBIeHHble T1€PeHOCUMKH, UuX GYHKIUM B KieTtke. /[pyeue
Hykneozuompucgocpambt  (HTD). CekBenupoBanne  [JHK.  Memoobl  e2eHomuku,
MPAHCKpUNmMoMUKU, NPOMeOMUKU.

CrpyKrypHast Ouojiorusi: OuoxuMuueckre W OHodU3HMUeckre HCCIel0BaHUS COCTaBa U
TIPOCTPAHCTBEHHOW CTPYKTYPbl OuOMoOJeKysl. ModeaupogaHue cmpykmypbl U  yHKyuil
buomosnekyn u ux komnaekcog. KomnbromepHbili Ou3aliH U op2aHuuecKuli cuHme3 6UOMoneKyn u
UX HeNnpuUpPOOHbIX AHA/10208.

JeMoHCcTpanuu

IToptpersrt: JI. [Tonunr, [Jx. YorcoH, @. Kpuk, M. Yunkuuc, P. ®pankinus, ©. Canrep, C.
IIpy3unep.

[uarpammel:  «PacrnipefjeieHde XUMHWUECKHUX 3JIEMEHTOB B HEXMBOM TMPUPOJE»,
«PacnpezieneHrie XMUYeCKHX 371eMEHTOB B )KUBOU IIPUPOJiE».



Tabmunpr 1 cxembl: «Ilepuoguueckass Tabiauija XUMUUYECKUX 371eMeHTOB», «CTpoeHHe
MOJIeKy/Ibl BO/IbI», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe MOJIEKY/bl Oenka»,
«CTpyKTyphl OenKOBOW MoOJieKybl», «CTpoeHWe MOJIeKY/ YI/ieBoZoB», «CTpOeHHe MOJIeKYJT
JnuaoB», «HyknenHoBble KUCIOTE, « CTpoeHue MoJieKy/ibsl ATD».

Ob6opyoBaHMe: XUMUUeCKasi TIocy/ja U 06opy/joBaHue.

JIabopaTopHasi paboTa «O0Hapy>keHHe Oe/TKOB C TIOMOIIbI0 KaueCTBEHHBIX PeaKIvii».

JTabopaTropHas pabora «VcciefoBaHue HYK/IEMHOBBIX KHCJ/IOT, BbIZIeJIEHHBIX M3 KIeTOK
pa3/IMYHbIX OPraHU3MOB».

Tema 5. CTpoeHne u GyHKIMH KIeTKH

Tunbl K/IeTOK: 3yKapuoTHueckasi U TpokapuoTthueckas. CTPyKTYpPHO-(QYHKLMOHabHbIE
00pa3oBaHMs KJIETKH.

CTpoeHue TIPOKapUOTUYECKOW KeTKW. KierouHass cTeHKa OakTepuii U apxei.
OcobeHHOCTH CTpOeHUs reTepoTpoHOM U aBTOTPOPHON MPOKAapUOTHUYECKUX K/IeTOK. MecTo u
POJTb MPOKapUOT B OHOIeHO3ax.

Ctpoenne 1 GyHKLMOHMPOBaHUEe 3YKapuOTHUeCKoW KieTku. [1na3maTrueckass MembpaHa
(mna3manemma). CTpyKTypa T1la3MaTuueckodd MeMOpaHbl. TpaHCIIOPT BeIjecTB uepe3
TUla3MaThyecKyr0 MemOpaHy: maccuBHbIA (Auddysus, obneruéHnas auddysus), aKTUBHBINA
(TepBUYHBIA ¥ BTOPUYHBIM aKTHUBHBINA TpaHcropt). [lomynponuiiaeMocts Membpanbl. Paborta
HaTpHii-KaIMeBOro Hacoca. JHAOLMTO3: MUHOLUTO3, ParoLuTo3. IK30LuTO03. KieTouHas cTeHkKa.
CTpyKTypa U GYHKLMU KIIETOYHOM CTEeHKH pacTeHHi, rpUOoB.

Luronnasma. Luro3ons. Lutockeser. [IBvkeHue puToIia3Mbl. OpraHoubl KJ/IETKH.
OpHoMeMOpaHHble OpraHoOW/bl KIeTKU: 3H/orIa3MaThueckass cetb (OI1C), anmapaT Nombmpxy,
JIU30COMBI, WX CTpoeHHe W (YHKLUHM. B3auMocBsi3b 0fHOMeMOpaHHBIX OPraHOW/OB KIIE€TKH.
CTpoeHHne TpaHy/sPHOTO peTHKynyma. MexaHu3sm HanpaeneHusi beakoe 6 OIIC. CunTe3
pacTBopuMbIX  OenkoB. CuHTe3  KjaeTouHbIX MeMOpad. ['nmagkuii  (arpaHy/sipHbIN)
SH/IOTIa3MaTUuecKuil peTukynayM. CekpeTropHasi GpyHKiUs ammapara ['onmbmku. Modugpukayus
6enkos & annapame I'oabodicu. Copmupoeka benkoe 8 annapame I'onbOdicu. TpaHCIIOPT BelecTB
B KJIeTKe. Bakyosu pactuTenbHbIX Ki1eTok. Kinetounsnii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bl KJIETKW: MUTOXOHJpUM, mnactuiel. IIpoucxosicoeHue
mumoxoHoputi u naacmud. Cumbuozene3 (K.C. Mepedickosckuti, JI. Mapeyauc). CTpoeHue u
(GYHKLMM MWUTOXOHJpUM M muacTtyf. IlepBUuHble, BTOpUYHBbIE U CJIOKHbIe TIACTU[bI
(OTOCHHTE3UPYIOIIMX SYKapuoT. XJ/IOPOIUIACThl, XPOMOIIACThI, JIEHKOM/IACThl  BBICLIMX
pacTeHuH.

HememOpaHHbie opraHouibl KieTkK CTpoeHHe W QyHKIMM HeMeMOpaHHBIX OpPraHOH/OB
KneTkd. PubGocombl. I[IpomedicymouHble ¢uiameHmbl. MukpodumaMeHTbl. AKMUHOBbIE
MUKpoguiameHmbl. MblllleyHble K/IE€TKA. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX K/emoK.
MukpoTpybouku. Kretounsnii 1ieHTp. CTpoeHue U [JBW)KeHUE J>KTYTUKOB W pecHUYeK.
MukpoTpybouku nyToriasmsl. LlenTpuons. beaku, accoyuupogaHHble ¢ MUKpoguiameHmamu u
Mukpompy6oukamu. MomopHble b6eKu.

Snpo. Obosouka sijpa, XpOMaTHH, KapuoIUla3Ma, SAPBIIIKA, UX CTPOeHHe U (yHKLUH.
SlnepHbIii OeKOBBIM MaTpUKC. [IpocTpaHCTBEHHOE pacIioyioyKeHHe XPOMOCOM B WHTep(a3HOM
sape. JyxpoMamuH u 2emepoxpomamuH. benkyu xpomaTuHa — TMCTOHBI. JJuHamuka si0epHol
060/10uKU 8 Mumo3se. SI0epHbill mpaHcnopm.

Knerounele  Bk/mtoueHusi. CpaBHMUTe/bHasi  XapakKTepPUCTUKA  KJIETOK  3yKapuoT
(pacTuTesibHOM, )KUBOTHOM, TPUOHO).

JdeMoHCcTpanuu



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

Tabmunpl 1 cxembl: «CTpoeHHE >YKapUOTHYeCKOW KieTKw», «CTpoeHHe >XMBOTHOM
K/eTKu», «CTpoeHHe paCcTUTeNbHOM KIeTKW», «CTpoeHre MUTOXOHpUn», «sapo», «CTpoeHue
TIPOKapUOTUYECKOMN KITeTKH».

Ob6opyoBaHMe: CBETOBOM MMKPOCKOI, MHKpOIpernapaTbl pPaCTUTeNbHbIX, >XUBOTHBIX
KJIETOK, MUKPOTIperiapaThl 0aKTeprabHbIX K/IeTOK.

JIaGopaTopHas padota «l/3yueHne CTpOeHHs KJIeTOK Pa3/TMUHBIX OPTraHU3MOB».

IIpakTnueckas pabora «/I3yueHre CBOWCTB KJIETOUHON MeMOpaHbD».

JIaGopaTopHasa pabora «VicciefoBaHue TUIa3MOJIM3a U /IeTIa3MO/IA3a B PACTUTE/TbHBIX
KJIeTKax».

IlpakTHueckasi padoTa «/3yueHue [ABWKEHUs UTOTIa3MbI B PACTUTE/ILHBIX K/IeTKaX».

Tema 6. O0OMeH Bell|eCTB U NMpeBpalleHHe SHEPTUH B K/IeTKe

AccuMussiS M JUCCUMUJISILIUSL — [IBé CTOPOHBI MeTabosin3Ma. Turmbl oOMeHa BellecTB:
aBTOTPOPHBIE ¥  TeTepoTpodHBIA. YuacTWe KWUCIOpoJa B  OOMEHHBIX IIpolleccax.
OHepreTueckoe obecrieueHHe K/IeTKW: TmpeBpaimjeHde AT® B o00OMeHHBIX IIpoljeccax.
depMeHTaTUBHBIN XapakTep peaklWi KIeTouHoro mertabomm3ma. PepMeHTHI, MX CTPOEHHe,
CBOMCTBa M MexaHu3M [elicTBusl. KodepmenThl. OTnnuusi (epMeHTOB OT HeOpraHW4ecKuX
KaTa/M3aTopoB.  befKu-akTUBaTopel ¥ OeNKU-UHTUOWTOPBL.  3aBUCMMOCTH ~ CKOPOCTH
(epMeHTaTUBHBIX peakLii OT pa3/IMyHbIX (aKTOPOB.

[TepBUYHBII CHMHTE3 OpPraHMYeCcKUX BellecTB B KieTke. DOTOCHMHTe3. AHOKCUEHHbIl U
OKCU2eHHblIll pomocuHme3 y 6bakmepuli. Ceemocobuparowjue nueMeHmbl U nueMeHMbl
peakyuoHHo2o yeHmpa. Ponb xyoporniactoB B mpouecce (orocrHTe3a. CBeTOBasi U TeMHOBas
da3bl. DomoobixaHue, Cs., C.. u CAM-munbl ¢pomocurme3sa. TIpoayKTUBHOCTh (HDOTOCUHTE3a.
BiusiHye pa3MuHbIX (PAaKTOPOB Ha CKOPOCTh ()OTOCHHTe3a. 3HaueHWe (POTOCUHTE3a.

XemocuHTe3.  Pa3HooOpasve  OpraHM3MOB-XeMOCHHTETHKOB:  HUTPUDHUIUPYIOIIHE
OakTepun, >kene3obakTepun, cepobakTepun, BOJOPOIHbIe OakTepry. 3HaUeHHEe XeMOCHHTe3a.

AmnaspobHbie opranu3Mbl. Bugpl 6poxkenusi. TIpoayKTel OpOXKeHHsT M UX HCII0/Ib30BaHUE
Yyesl0BeKOM. AHa3poOHbIe MUKDPOOPTaHW3Mbl KaK OOBEKThI OMOTEXHOJOTMHM W BO30yquTeu
6osesHetl.

AspobHbIe opraHM3Mbl. JTarbl 3HepPreTMUeckoro obmeHa. IloAroTOBUTENBHBIN 3Tarl.
'mikosm3 — 6eCKUCIOPO/IHOe pacliieryieHe TIFOKO3bI.

Buonoruueckoe okucieHue, WM KIeTOYHOe [bixaHue. Pojib MUTOXOHZPHUI B Mpoljeccax
Ouosiornueckoro okucieHus. l{ukmueckue peakiun. OxkuciuTtesnsHoe (hochopumpoBaHue.
OHepeusi MembpaHHoe2o epadueHma npomoHos. CuHme3z AT®: paboma npomoHHoOU ATD-
cuHmasbl. IlpenmyiectBa a3poOHOro TyTH OOMeHa BelecTB Tiepes, aHa’POOHBIM.
Db bheKTUBHOCTh SHEPreTUYeCKOro 0OMeHa.

JleMOHCTpanuu

[Moptpetsr: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapgr, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmupl U cxeMbl: «POTOCHHTE3», «IJHEpreTuyeckuii oOMeH», «buocuHTe3 Geska»,
«Ctpoenue (epMeHTa», «XeMOCUHTE3».

Ob6opyZzoBaHue: CBETOBOM MHUKPOCKOII, 000pyj0BaHMe /il IPUTOTOB/IEHUS TIOCTOSTHHBIX U
BpPEeMEeHHbIX MUKPOIIpernaparosB.

JlaGopaTopHass pabora «VI3yueHue KaTaJIMTUUECKOW aKTHUBHOCTH (epMeHTOB (Ha
TipYMepe amMu/ia3bl UK KaTasasbl)».



JlaGopaTopHasa pa6ora «l3yueHre ¢epMEHTAaTUBHOTO pACIIelyieHus TepOKCH/a
BOJIOPO/Zia B PACTUTE/IbHBIX U )KUBOTHBIX K/IETKaX».

JTabopaTopHas pabora «CpaBHeHHe MPorieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JTabopaTopHas pabdora «CpaBHeHue MPoIiecCoB OPOXKEHUS U IbIXaHHUSI».

Tema 7. HacnepcTrBeHHass uH(opManys U peaju3anis eé B KieTKe

Peakijuu matpyuHOro cuHresa. IIpMHIMI KOMILJIEMEHTapHOCTU B peakLUsiX MaTPUUHOIO
cuHTe3a. Peanusaiys HacneAcTBeHHOW wuHdopmaluu. ['eHeTMUecKuid KO/, ero CBOWCTBa.
TpaHnckpunius — MaTpuuHbld cuHTe3 PHK. IIpvHIMIIBI TPaHCKPUIILIMY: KOMIUIEMEHTapHOCTb,
aHTHWIIApasyIeIbHOCTb, aCUMMeTpUUHOCTb. Co3pegaHue mampuunbix PHK 6 sykapuomuueckoti
ki1emke. Hekodupyrowjue PHK.

TpaHcsisaus v eé 3Tanbl. Yuactve TpaHcnopTHeix PHK B OGuocuHTe3e Genka. YcioBus
6uocuHTe3a besika. KogupoBanue aMuHOKUC/IOT. Posib pubocom B GrocuHTe3e Gesika.

CoepemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alsi TeHoMa y MPOKapyoT U
5yKapuoT. Peryssiijusi akTUBHOCTA TE€HOB y TIpOKapuoT. I'mriote3a omepoHa (P. XKakob, K.
MaHo). MoneKyaspHble MexaHUu3Mbl 35KCnpeccuu 2eHo8 y 3ykapuom. Poab xpomamuHa 6
pe2ynsayuu pabombl 2eHo8. Perynsitiisi 0OMeHHBIX TIPOLIeCCOB B KiieTKe. KjieTouHsbIi romeocTas.

Bupycel — HekleTouHble (hOPMBI KU3HU U OO/MraTHBIE mapa3uTbl. CTpoeHHe MPOCThIX U
CJIOKHBIX BUDPYCOB, PETPOBUPYCOB, OaktepuodaroB. KusHeHHbili yukn JTHK-codepocawjux
gupycos, PHK-codepacawjux supycos, bakmepuogazos. ObpamHas mpaHckpunyusi, peeepmasd,
uHmMezpasa.

BupycHble 3aboneBaHMs uejloBeKa, JKMBOTHbIX, pacrenuii. CIINA, COVID-19,
col[ua/ibHbIe U MeJULIMHCKYE TTPOOJIeMBl.

BuouHpopmamuka: unmezpayusi u aHaauz 6obwux maccueos («bigdata») cmpykmypHbix
buono2uueckux OaHHblX. HaHomexHonoeuu e 6Guono2uu u meduyuHe. IIpoepammupyemble
¢yHkyuu 6eaxkos. Cnocobbl 0ocmasku 1eKapcms.

JeMoHCcTpanuu

[Toptpetsr: H. K. Konbiios, [. Y. IBaHOBCKMIA.

Tabmuiel W cxembl: «buocuHTes 6Genka», «['eHeTHMuecKud Koma», «Bupychi»,
«bakTeprodgarn».

IIpakTnueckas padora «Co3aHue Mojie/ii BUpycCa».

Tema 8. JKH3HeHHBIN IUKJI K/IeTKH

Knerounbnii 1juki, ero mepuofbl W perynsius. MHrepdasa u muro3. OcobeHHOCTH
TMpOL[eCCcoB, MpoTekarolux B uHTepdase. [ToAroToBka KaeTku K jeneHuto. IIpecrHTeTHUeCKUA
(DOCTMUTOTHUYECKUI), CAHTETUYECKUM M TIOCTCUHTETUYECKUM (TIPEeMUTOTUUECKHI) MepUO/bI
MHTepdaskbl.

Matpuuneli  cuHTes  [HK -  permmkauus. [lpuHuouner  pervmmkauguu  THK:
KOMIIJIEMEHTapHOCTb,  [MOJIyKOHCEPBATHMBHBIM  CHHTE3, aHTUIIApa/jieIbHOCTh.  MexaHu3m
pervivkaiuu  JJHK. Xpomocombl. CtpoeHne xpoMocoM. TejmoMepbl UM TejomMepasa.
XpoMOCOMHBIM HabOp K/IeTKW — KapuOTUIL. [JUTIONJHBIA U TaryIouAHbIM Habopbl XpOMOCOM.
I'omonoruunele XxpoMocomel. I10/710BbIe XpOMOCOMBL.

Henenvie knetkn — Muto3. CTauy MUTO3a U NPOUCXOJMALLME B HUX IPOLeCChl. TUIIbI
muTto3a. KaprokuHes u juTokuHes. bruosiornueckoe 3HaueHre MUTO3a.

Perynisitiiss MUTOTUYECKOTO I[MK/IA K/IeTKU. IIporpamMmupyemasi KjeTouHasi rubenb —
aronTos.



KrneTtouHoe siipo, XpoMOCOMBI, (PyHKILIMOHA/IbHAsA TeHOMUKa. MexaHu3mbl npoaugepayuu,
ougpepeHyupogku, cmapeHus u 2ubeau Kiemok. «Llucpposas knemka» — buouHgpopmamuyeckue
Modenu (pyHKYUOHUPOBAHUS KAeMKLU.

JeMoHCcTpanuu

Tabsuipl U cxembl: «KU3HEHHBIM LUK/ K/I€TKW», «Muto3», «CTpoeHHe XpOMOCOM»,
«Pernmukanusa [JHK».

Ob6opyzoBaHye: CBeTOBOM MHKPOCKOI, MUKpOMpernapartbl: «MUT03 B K/eTKax KOpellKa
JIyKa».

JIaGoparTopHas padoTa «l/3yueHre XpOMOCOM Ha TOTOBBIX MHUKpPOTIperiapaTax».

JlaboparopHas pabora «HabmogeHrne MuTO3a B K/IeTKax KOHUMKA KOpeIKa JykKa (Ha
TOTOBBIX MUKpOIIperiapaTax)».

Tema 9. CTpoeHue u (pyHKIMH OPraHU3MOB

buonornueckoe  pasHoobpa3ue  opraHu3moB.  O[HOK/IeTOYHbIE,  KOJIOHUAJIbHbIE,
MHOT'OK/IETOYHbIE OPTaHU3MBbl.

Oco0eHHOCTH CTPOEHUS U >KU3HEeesATeTbHOCTH O/JHOK/IETOUHBIX OPraHM3MOB. BakTepuw,
apxeu, O/THOKJ/IETOUHbIe TPUOBI, OZIHOK/IETOUHBIE BOJOPOC/IH, IPYTHe MPOTUCTHI. KosloHHanbHbIe
OpraHU3MBl.

B3anMocBsi3b yacTeli MHOTOK/IETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranu3Mm Kak efiiHoe 1jesioe. ['omeocTas.

TkaHu pacTeHWid. Tumbl pacTUTeNbHBIX TKaHed: oOpa3oBaTe/bHasl, TOKPOBHas,
TIPOBO/siIIasi, OCHOBHasl, MexaHuueckasi. OCOOeHHOCTH CTpOeHUs, PYHKLUH U pacrionoyKeHus
TKaHel B opraHax pacTeHUH.

TkaHM JKUBOTHBIX U  4Ye/ioBeKa. THWIbl J>KUBOTHBIX TKaHeW: SMUTeIMabHas,
COeIMHUTe/IbHAsA, MbIlleuHast, HepBHas. OcOOeHHOCTH CTpoeHus, (DYHKIMA W PACIOJIOKEeHUs
TKaHell B OpraHax >KMBOTHBIX U UejioBeKa.

Opranbl. BeretaTuBHbIe U TeHepaTHBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U yesioBeKa. DyHKIIMY OPraHOB U CUCTEM OpPTraHOB.

Onopa Tena opraHusMoB. Kapkac pacrenuid. CKkesieTbl  OAHOK/IETOYHBIX U
MHOTOK/IETOUHBIX )KUBOTHBIX. Hapy KHbIN 1 BHyTpeHHUM cKkesieT. CTPOeHHe U TUTIbI COeIMHEeHHsT
KOCTel.

[BwkeHue opraHu3moB. [IBiKeHWe O/HOK/IETOUHBIX OpPraHW3MOB: aMéBouHOe,
JKTYTUKOBOe, pecHUYHoe. /[IBU)KeHHWe MHOTOK/IeTOUHBIX pacTeHWil: TpOMNU3Mbl U HACTHUU.
[IBr>kKeHre MHOTOK/IETOUHBIX )KUBOTHBIX U UesioBeKa: MblllieuHas cucteMa. Pediekc. CkeseTHbIe
MBIIIIIBI ¥ UX paboTa.

[Mutanve opranu3MoB. IlorsyoljeHre BoJbl, YIEKUCIOr0 ra3a U MUHepalbHbIX BelecTB
pacTeHusiMUA. [IuTaHWe >XMBOTHBIX. BHYTpPHUIIO/IOCTHOE U BHYTPUKJ/IETOUHOE TIHII[eBapeHue.
[TuTaHWe TI03BOHOYHBIX >XMBOTHBIX. OT/e/bl THIIeBAPUTENLHOTO TpakTa. [ITuieBapuTe/bHbIe
kene3bl. [IuiieBapuTebHas cucTemMa ueoBeKa.

[pixaHve opraHu3sMoB. [IpixaHue pacTeHui. [IpixaHue >KUBOTHbBIX. [nddy3us ra3oB uepe3
TIOBEPXHOCTh KeTKU. Ko)kHoe apixaHue. [lpixaresibHasi MOBePXHOCTh. KabepHoe U jérouHoe
JObixaHue. [IpIxaHue TI03BOHOYHBIX >KUBOTHBIX U 4Ye/ioBeKa. OBOJIOLMOHHOE YCJIOKHEHUe
CTpPOEeHUs] JIETKUX T103BOHOUHBLIX >KMBOTHBIX. [lbIXaTesbHasi CUCTeMa uejioBeka. MexaHH3M
BEHTHWISILIUM JIETKUX Y TITHL] U MJIEKOTTUTAIOIIUX. Perysius apixaHusi. [IpixaTesibHble 00BEMBI.

TpaHCOpT BelllecTB y OpPraHM3MOB. TpaHCIOPTHbIE CHUCTEMbI pacTeHWi. TpaHCIoOpT
BellleCTB Y JKUBOTHbIX. KpoBeHOCHass cucrtema U eé opraHbl. KpoBeHOCHas cucreMa
MO3BOHOYHBIX J>KMBOTHBIX U uesnoBeka. Cep/je, KPOBEHOCHble COCyJbl U KpOBb. Kpyru



KpoBooOpailieHusi.  JBOJIIOLMOHHBIE  YCIO)KHEHWSI  CTPOEHHSI  KPOBEHOCHOW  CHCTEMBI
TI03BOHOYHBIX JKMBOTHBIX. PaboTa cep/iia u eé peryisiusl.

Boizenienne y opraHusMoB. BeigeneHve y pacteHuid. BeljeneHve y KMBOTHBIX.
CokpatuTenbHble Bakyond. Opradbl BbieneHus. @DuibTpaius, cekperus W obOpaTHoOe
BCachbiBaHMe KaK MeXaHW3Mbl Pab0Thkl OpraHoB BbifiesieHUst. CBsi3b M0JIOCTH TeJjla C KPOBEHOCHOM
U BbIJle/IUTE/IbHOW CHCTeMaMu. BbljiesieHne y MO3BOHOYHBIX KMBOTHBIX U uesioBeKa. IToukwu.
Ctpoenne u pyHKLIMOHMPOBaHKe HedpoHa. OOpa3oBaHKe MOUH Y UesioBeKa.

3amyTa y OpraHuM3MoB. 3alMTa y O/IHOKJIETOUHBIX OpraHu3moB. Criopel Oakrepuii H
LIMCTBI IPOCTEeHIIMX. 3allUTa Y MHOIOKJIETOUHBIX pacTeHni. KyTrkysa. CpefcTBa nacCMBHOU U
XUMHWYECKOH 3alUThl. DUTOHLIU/BI.

3alyra y MHOI'OK/IETOUHBIX )KUBOTHBIX. [IOKpOBBI U UX ITPOU3BOAHBIE. 3alljuTa OpraHusMa
oT OosiesHeil. VIMMyHHasi cucTema uesoBeKa. K/eTOUHBI W TyMODAjbHBIA HWMMYHHTET.
Bpox/éHHBIE W TNPUOOpeTEéHHBIM  criequpuueckKuii UMMyHUTeT. Teopus K/IOHa/IbHO-
cenektuBHOro ummyHnuteta (I1. Opmux, @. M. bepHert, C. ToHerara). BocranutenbHble OTBEThI
opraHvi3MoB. Posib BpO)KJEHHOT0 IMMYHHUTETa B Pa3BUTHH CUCTEMHBIX 3a00/1eBaHUM.

PasgpakuMocTe U peryysliss 'y OpraHusMoB. Pas3fpa)XumMoCTb y OJHOKJ/IETOUHBIX
opranu3moB. Takcucel. Pa3fpa)XuMOCTb U peryssiiys y pacTeHuM. PocToBble BellecTBa M MX
3HaueHue.

HepBHasi cucrema 1 pedieKTopHasi peryrsiiysi y >XMBOTHbIX. HepBHasi cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YC/I0XKHEHWe CTPOeHUs] HePBHOW CHUCTEeMbl Y JKHMBOTHBIX. OTzesibl
rOJIOBHOTO MO3ra I03BOHOUHBIX >KUBOTHBIX. Peduiekc u pedekTopHas Ayra. be3ycnoBHble U
yCloBHbIe pedeKChI.

I'ymopanbHass peryndanus U SHAOKPUHHAs CUCTeMa J>XKUBOTHBIX U 4YesioBeka. JKesessl
SHJOKPUHHOM CHCTeMbl M MX TOPMOHBI. [leliCTBMe TOPMOHOB. B3aMMOCBSI3b HEpBHOU W
SHJIOKpPUHHOM cucTteM. ['MnotanaMmo-runogusapHas cuctema.

JeMoHCcTpanuu

IToptper: N. II. I1aBoB.

Tabmunpl U cxembl: «OJHOK/IETOUHBIE BOJOPOC/N», «MHOTOK/IETOYHbIE BOZOPOC/IH»,
«bakTtepun», «[Ipocreiimme», «OpraHbl I1|BeTKOBbIX pacTeHWi», «CHUCTeMbl OpraHoOB
NIO3BOHOUHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHMe HaCceKOMbIX», «TKaHU pacTeHW»,
«KopHeBble cuctembl», «CtpoeHue cTebssi», «CTpoeHHe JMCTOBOM IIJIACTUHKH», «TKaHU
JKUBOTHBIX», «CKesleT yenoBeka», «llulljeBaputenbcHas cucrema», «KpoBeHOCHasi cucTemay,
«/pixaTenpHasg  cucrema», «HepBHag cucrema», «Koxa», «MblllleyHag cuUcTeMar,
«BrpigenuTesnibHas cucTeMa», «OHIOKPUHHAs cucrteMa», «CTpoeHHe MBI, «/IMMyHUTET»,
«KuieynornonoctHele», «CxeMa nMUTaHusl pacTeHui», «KpoBeHOCHbIe CcHCTeMBbl MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufipbl», «CTpoeHHe IulaHapyun», « BHyTpeHHee CTpOeHUe [0K[eBOro
yepBsi», «HepBHasi cucrema pbib», «HepBHas cucTema JmsryliKn», «HepBHasi cucrema
rpecMbIKarwolUxcsl», «HepBHasg cucrema nTuly, «HepBHas cucTemMa MIIEKOIMUTAROIUX»,
«HepBHas cucrema uenoBeka», «Pediekc».

OO6opyzoBaHye: CBETOBOM MMKDOCKOII, MUKPOIIpernapaThl OJHOK/IeTOYHBIX OPraHW3MOB,
MUKpOIIpernaparhbl TKaHeld, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUA HACEKOMBIX, UITIOKOXKUX, JKUBbIE
9K3eMILISIpbl KOMHATHBIX PaCTeHUH, repbapuy pacTeHHi pa3HBIX OT/e/IOB, BIa)KHbIE TIPeraparhl
YKUBOTHBIX, CKeJIeThl I03BOHOYHBIX, KO/UIEKIMY 0eCri03BOHOYHBIX )KUBOTHBIX, CKeJIeT YeIoBeKa,
obopyZioBaHue [ijii  [JeMOHCTpaliM TIOYBEHHOTO U BO3AYIIHOTO TUTaHWs pacTeHuH,
paciieriyieHdss Kpaxmaja U 0OenkoB mof felictBueM ¢epMeHTOB, 000py/ioBaHUe [i/ist



JleMOHCTpPALMX OIBITOB 10 U3MEPEeHUIO KU3HEHHOW éMKOCTH JIETKHUX, MeXaHU3Ma JbIXaTe/IbHbIX
JBYDKEHUU, MOJIe/TU TOJIOBHOI'O MO3ra pa3/IMYHbIX )KUBOTHBIX.

JIaGopaTopHas padota «l/3yueHure TKaHeW pacTeHHIN».

JIabopaTtopHas pabora «l/3yueHue TKaHel >KUBOTHBIX».

JIaGopaTopHas pabora «l/3yueHre OpraHoB LIBETKOBOI'O PACTEHUSI».

Tema 10. Pa3MHoO)XeHMe U Pa3BUTHe OPraHM3MOB

dopMbl pa3MHOXKeHUsI OPraHKu3MOB: Oecriosioe (BK/IOuUasi BereTaTUBHOE) U 110J10BOe. Bu/ib
Becroioro pa3MHOKeHUsI: TIOYKOBaHHe, CIIOpPYJ/IsiLs, (hparMeHTaLys], KTIOHUPOBaHHe.

[TonoBoe pasmHOXxeHue. IlonoBele KieTkn, WM rametel. Meno3. Craguu Menosa.
[ToBenenne xpomocoMm B Meno3e. KpoccuHrosep. bronornueckuii CMbIC Mero03a U ITOJIOBOTO
niporjecca. Melio3 ¥ ero MecTo B )KU3HEHHOM LIMKJ/Ie OPraHU3MOB.

[Ipen3apoppiieBoe  pasBuTHe. ['ameToreHes y JKUBOTHBIX. IlosioBble  >Kese3bl.
O6pa3oBaHre U pa3BUTHe TIOJOBLIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHMe T0JIOBBIX
KJIETOK.

OnnofoTBOpeHre 1 SMOpHUOHANbHOE pa3BUTHE >KUBOTHBIX. CriocoObl OMJIOZOTBOPEHHUS:
Hapy)kHoe, BHyTpeHHee. [TapTeHoreHes.

WHguBHyanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHs — HayKa O Pa3BUTHH
opraHusmoB. MopgoeeHe3 — 00Ha U3 21aeHbix npobiem 3mbpuonoeuu. KoHyenyus mopozeHos
u mModenu mopgozeHesa. Ctaguu sMOproreHe3a )XMBOTHBIX (Ha MpyUMepe JISTYLIKH). [JpobieHue.
Turel gpobnenus. /JemepMUHUpO8aHHOe U HedepMUHUPOBAHHOe OpobneHue. Baacmyna, munbi
6a1acmyn. OcobeHHOCTH ApOO/IeHUsT MJIEKOMUTAIOIIUX. 3apoAblilieBble JIMCTKU (TacTpYJIsiLys).
3aksaZlka OpraHoB UM TKaHeM W3 3apo/blIleBbIX JIMUCTKOB. B3aumHoe BMsiHUe dacTel
pa3BUBaloOIlerocss 3apofpliia (3MOpHOHanbHass WHAYKLUWS). 3akaajka IJlaHa CTPOeHust
JKUBOTHOTO KakK pe3y/lbTaT HepapXUuyeCKWX B3auMOJEMCTBUM TeHOB. BiusHue Ha
5MOpHOHA/TBHOE Pa3BUTHE PA3/TUUHBIX ()aKTOPOB OKPY’KaroIL[ei Cpefbl.

Poct u pas3Butue XMBOTHBbIX. [locTaMOpHOHanmbHBIA Tiepuof. IIpsmMoe U HempsiMoe
pazButhe. PasButie ¢ Meramopdo3oM y OeCrO3BOHOUHBIX U TI03BOHOYHBIX >KUBOTHBIX.
bruonornueckoe 3HaueHue MpsIMOrO M HEMpPSIMOrO Pa3BUTHS, UX PACIpOCTPaHeHUe B MPUPOJE.
Tunel pocta >XKMBOTHBIX. PakKTOpPbl peryasiUuM pocTa >KUBOTHBIX M uenoBeka. Cragum
NOCTOMOPHOHAIBLHOTO Pa3BUTHSI Y JKMBOTHBIX M 4YesioBeKa. [lepuofibl OHTOreHe3a yesoBeKa.
CrapeHue 1 CMepTh Kak OMOI0ruuecKue poLiecchl.

PasMHOkeHHe U pasButue pacteHuil. ['ametodut u cropodut. Melio3 B KU3HEHHOM
ke pacreHnid. OO6pa3oBaHue crop B TMporjecce Meiio3a. ['ameroreHe3 y pacTeHHI.
OmiofoTBOpeHre U pa3sBUTHE pPACTUTEIbHBIX OpPraHU3MOB. [IBOMHOe OIUIOZOTBOPEHHE Y
L[BETKOBBIX pacTeHuil. Obpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHH3MBbI peryJisiLy OHTOTeHe3a y paCTeHUM U KUBOTHBIX.

JleMOHCTpanuu

[Toptpetsr: C. I'. HaBawmH, X. [lInemaH.

Tabmunpl U cxembl: «BereraTMBHOe pa3sMHOXKeHHe», «TUIbl Oecrionoro pa3sMHOKEHUs»,
«Pa3mHOXKeHMe X/laMUZOMOHabl», «Pa3MHOXeHUe 9Br/eHbl», «Pa3MHOXKeHWe TUJpbI»,
«Melio3», «XpomocoMbl», «l'ametoreHes», «CTpoeHue SULEKIETKM W CIepMaTo30ujia»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsMoe W HempsMoe pasBUTHe», «Pa3BHUTHe MalCKOro
)KyKa», «Pa3BUTHe capaHuW», «Pa3BUTHe JSTYIIKW», «/[BOMHOE OMIO0TBOPEHHE Y IIBETKOBBIX
pacteHuii», «CTpoeHre ceMsiH OJHOJOJIbHBIX U JBY/OJbHBIX pacTeHWi», «’KW3HEeHHbIN LUK
MOpPCKOM KamycCTbl», «’KU3HEeHHBbIM IWMKA MXxa», <« KW3HEHHbIM LMK/I [aroOpOTHUKa»,
«KU3HEHHBIM 1[JUKJT COCHBI».



O6opyzoBaHye: CBETOBOM MUKPOCKOII, MHKPOIIpPerapaThl sIMLIeK/IeTOK U CIIepMaTO30H/I0B,
Mozenb «LIUK/I pa3sBUTUSA JIATYIIKW».

JlabopatopHasi pabora «/I3yueHWe CTpPOEHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTnueckas pabora «BbisiBeHHWe MPU3HAKOB CXOZCTBA 3apO/IbIliei MO3BOHOUHBIX
JKUBOTHBIX».

JIabopaTropHas pabora «CTpoeHHe OpraHOB pasMHO)KEHHSI BBICIIMX PACTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HaC/IeACTBEHHOCTH U M3MEHUYHMBOCTH OPraHU3MoOB

VcTropusi cTaHOBNEHUs] M Pa3BUTHsS TeHETWKH Kak Hayku. Pabotel I'. Mengens, I'. ge
®puza, T. MopraHa. Ponb oTeuecTBeHHBIX YUéHBIX B pa3BuTHM reHeTwku. Pabotrer H. K.
Konbnosa, H. N1. BaBunosa, A. H. Benosepckoro, I'. []. Kapneuenko, FO. A. ®unmvnuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE TeHeTHYeCKHe TOHATHSI U CUMBOJIbI. ['OMO/IOTMYHbBIE XPOMOCOMBI, ajljie/IbHbIe
TeHbl, a/JbTepHaTUBHble IPU3HAKY, [JAOMMHAHTHBIA U peLleCCHBHBIM MpPU3HAK, TI'OMO3WIOTa,
reTepo3nuroTa, YMUCTas JUHUS, TUOpUfbl, reHoTur, ¢geHoTur. OCHOBHbIE METO/bl Te€HETHKU:
rubpHU10/I0TMUeCKUH, UTOIOTMUECKUA, MOJIEKY/ISIPHO-TeHeTHUeCKUH.

JleMOHCTpaLuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneros, H. 1. Basunos, A. H.
benosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmiip! 1 cxeMbl: «MeTO/bI TeHeTHKN», «CXeMbl CKPeIL{UBaHHs».

JIaGopaTopHas pabota «/lpo3oduna kKak 00HeKT reHeTHUeCKUX UCCIIe[JOBaHU».

Tema 12. 3aKOHOMEpPHOCTH HAC/IeJCTBEHHOCTH

MonorubpugHoe ckpeiiuBanue. IlepBelii 3akoH MeHenss — 3aKOH eAWHOOOpa3us
rubpusioB 1epBoro rnokosieHus. IlpaBuio AomuHMpOBaHusl. Bropol 3akoH MeHzens — 3aKoH
paciernyieHyst MprU3HaKoB. LIuToiornueckrie 0CHOBBI MOHOTMOPHJHOTO CKpelMBaHus. ['urnoresa
YUCTOTBI TaMeT.

AHanusupyroljee  ckpeliyBaHuhe.  [IpoMeXyTOUHBIM ~ XapakTep — Hac/le[OBaHUs.
PaciijeriieHre npu3HakoB I1pY HEITOJIHOM JOMUHUPOBaHUM.
OurubpuspHoe ckpeiuBaHve. TpeTuii 3akoH MeHJenss — 3aKOH He3aBUCUMOTO

HacjeJ0BaHUs NIPM3HaKOB. LluTonornyeckue 0CHOBbI JUTMOPHUHOTO CKPELBaHUs.

CueryieHHOe Hac/ie[joBaHHe Mpr3HakoB. Pabotel T. Moprana. ClieryieHHOe Hac/ieJOBaHHe
TeHOB, HapyllleHre CLeIJIeHUsI MeXX/ly reHaMu. XpOMOCOMHasi TeOpysl HaC/1e,CTBEHHOCTH.

'enetyka mona. XpoOMOCOMHBIM MeXaHU3M OIpefie/ieHUs 1oJia. AyTOCOMBI Y ITOJIOBbIE
XpPOMOCOMBI. I'OMOrameTHbIi M reTeporamMeTHbIM IoJ. ['eHeTMueckass CTPYKTypa IIOJIOBBIX
xpoMmocoM. HaciejoBaHre NpU3HAKOB, CLIETVIEHHBIX C I10JI0M.

leHoTun kKak LesiocTHasg cucrema. [lneroTponvss — MHOXXeCTBEHHOE [leHCTBUE TeHa.
MHoskecTBeHHbIM aj/uieu3M. B3aumogeiicTBue Hease/lbHbIX T'eHOB. KoMrisieMeHTapHOCTb.
Onucras. [Tomepust.

'eHeTHUeCKMII KOHTPO/b Pa3BUTHSI pACTeHUM, JKUBOTHBIX U UesOBeKa, a Takxke
(GU3M0I0OTMUeCKUX TIPOLIeCCOB, TIOBeJeHWsT M KOTHUTUBHBIX (yHKUMH. ['eHeTHueckue
MeXaHHU3Mbl CUMOHOTeHe3a, MeXaHW3Mbl B3aUMOJENCTBUSI «XO3WH — TapasuT» U «XO03iUH —
MHUKpOOHOM». ['eHeTHUeCKHe acrieKThl KOHTPOJISL M M3MeHeHUs Hac/le[CTBeHHOW nH(opMaLuu B
IOKOJIEHUSIX KJIeTOK U OPraHU3MOB.

JeMoHCcTpanuu

IToptpetsr: I'. Menpens, T. Mopras.



Tabmumiel u cxembl: «I1epBbIii U BTOPOU 3aKOHBI MeHzens», «TpeTuii 3akoH MeHgesnsi»,
«AHanu3upyolliee CKpeluBaHue», «HernosHoe foMuHUpoBaHue», «Clell/ieHHOe Hacael0BaHue
TIPU3HAKOB Y Ap030Ghubl», «"eHeTHKa ToJa», «KapruoTum uenoBeka», «KapuoTumn po30hub»,
«Kapuorurn ntuiib», « MHOXKeCTBEHHBIN asiiein3m», « B3auMozieiicTBre TeHOB».

Ob6opyoBaHue: MOZesb /i AeMOHCTPALMU 3aKOHOB eJMHO00pasusi THOPUIOB MepBOro
TIOKOJIeHUs] U paclielyieHusl MPU3HaKOB, MOJe/b Ui JAeMOHCTpalMyd 3aKOHa He3aBUCUMOIO
Hac/e0BaHUs MPU3HAKOB, MOJesb U1 JeMOHCTPaLy CLeTJIeHHOTO0 Hac/ieJ0BaHUsl TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpOTipenapaT: «/Ipo3oduna».

IIpakTnueckass pabora «VI3yueHue pe3yJbTaTOB MOHOTHOPHIHOTO CKpEIUBAaHUS Yy
ZPO30(UBI».

IlpakTHueckasi pabora «/3yueHWe pe3y/lbTaTOB [AUTUOPUIHOTO CKpEIIVMBaHUS Y
Zp030(UIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMogeiicTBre TeHOTWUIa U Cpefibl TIpu (opMUpOBaHMU (eHOTHUIa. VI3MeHUUBOCTH
NpU3HAKOB. KauecTBeHHble ¥ KOJMYECTBEHHble TMPU3HaKU. Bujpl  HW3MEHUMBOCTH:
HeHac/ie[ICTBEHHasl U Hac/1eICTBEHHasI.

MoauduvkaliioHHasi U3MeHUMBOCTb. Posib cpesibl B ()OPMUPOBAaHWK MOAU(PUKAL[MOHHOMN
y3MeHuUMBOCTU. HopMma peakuiy npusHaka. BapuanvoHHbIN psif, U BapualnuoHHas Kpusas (B.
WoranHcen). CBoiicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

l'enoTnuueckass u3MeHUMBOCTb. (CBOMCTBAa TeHOTUIIMYECKOWM W3MEHUYMBOCTH. Buzbl
reHOTUTTNYeCKOM U3MeHYMBOCTU: KOMOMHATUBHAsS, MyTallMOHHAs.

KomMbOuHaTBHasE W3MeHUHMBOCTb. Melo3 ¥ T0/I0BOI MpoIrjecC — OCHOBa KOMOWHATHBHOMN
M3MEeHUMBOCTU. PoJTb KOMOMHATHBHOM M3MEHUMBOCTH B CO3/JaHUM TeHeTHUeCKOro pasHoobpasust
B Ipe/iesiax OJHOI0 BH/A.

MyTaluoHHass W3MEeHUYMBOCTb. BHbl MyTalui: TeHHble, XPOMOCOMHbIe, T€HOMHBIE.
CrioHTaHHble W WHJAYLMPOBaHHble MyTallUd. SlfepHble M LMTOIIa3MaTHYeCKWe MYyTaluH.
ComMarvueckve U TOJ0OBble MyTal[Md. [IpuunvHBI BO3HMKHOBEHUs MyTauuid. MyTareHbl U UX
B/IMSIHME HAa OpraHu3Mbl. 3aKOHOMEpPHOCTHM MYTALIMOHHOIO Mpoliecca. 3aKOH IOMOJIOTMUeCKHX
psiloB B HacjeAcTBeHHOM HW3MeHuuBocTh (H.M. BaBusnos). BHesiiepHasi U3MeHUMBOCTb U
Hac/1e/ICTBEHHOCTb.

OnuzeHemuka U 35NU2EHOMUKA, pO/b 3NU2eHemuuecKux (Pakmopos 8 HAac1e008aHuu U
U3MEeHYU8OCMU (peHOMUNUYEeCKUX NPU3HAK08 Yy OP2aHU3MO8.

JleMoHCTpanuu

IToptperts!: I'. ne ®pus, B. MoranHceH, H. 1. BaBuios.

Tabmunpl U cxembl: «Buabl M3MeHUMBOCTH», «MoaubUKalMOHHAsE W3MEHUHBOCTDY,
«KombOuMHaTHBHAsT ~ M3MEHUMBOCTHY, «Meiio3», «OmnofoTBOpEHue», «I'eHeTHUeCKHE
3a00/1eBaHus UesioBeKa», « BHUbl MyTaliyii».

Ob6opyoBaHue: >KuUBble U TepbapHble 3K3eMIUISPbl KOMHATHBIX PAacTeHWM, PUCYHKU
(dboTorpadum) >KMBOTHBIX C pa3/IMYHLIMU BUZAMH U3MEHUHNBOCTH.

JlaGopaTropHasa pabora «VccnemoBaHrWe — 3aKOHOMEPHOCTeH — MOJU(UKAIIMOHHOMN
13MeHYUBOCTH. [TocTpoeHre BapUaliMOHHOTO PsiZia U BapUALMOHHOW KPUBOW».

IlpakTHueckasi padora «MyTaruu y 1po30dubl (Ha TOTOBBIX MUKPOIIPerapaTax)».

Tema 14. I'eHeTHKa Ye/10BeKa

Kapuotun uenoBeka. MexayHapoZHas mporpamma HCC/Ie[JOBaHUSI TeHOMa 4YeJioBeKa.
Merto/ibl M3yueHUs] TeHeTUKHU YesloBeKa: reHeasoruueckuii, 6/IM3HeL0BbIN, [UTOreHeTHUeCKuH,
MOMY/ISILJUOHHO-CTaTUCTUUECKWW, MOJIeKy/IsSipHO-TeHeTHYecKuii. CoBpeMeHHOe OripefiesieHue



TeHOTHUIA: TOJIHOTEHOMHOe CeKBeHHMPOBaHWe, T'eHOTUIMPOBaHWEe, B TOM YMC/Ie C TOMOILBIO
[T1IP-anamu3a. HacnepcTBeHHble 3ab0sieBaHUsS uesioBeKa. ['eHHble W XPOMOCOMHbIE 00J1e3HU
yesioBeKa. bosile3HW € HacjaeACTBEHHOM Ipe/ipacrioO’KeHHOCThI0. 3HaueHue MeJULMHCKON
TeHeTUKU B TIpe/IOTBpAllleHWH U JieueHUM TeHeTUueckux 3abosieBaHMM uenoBeka. MeauKo-
reHeTU4YeCKoe KOHCYJ/bTHpoBaHWe. CTBOJIOBble KJeTKU. [loHATHe «TreHeTH4Yeckoro rpysar.
OTHYecKre acreKThbl UCCeJoBaHUM B 00/1aCTH peJJaKTHPOBaHNs reHOMa U CTBOJIOBBIX KJIETOK.

'eHeTnueckue (hakTOpb! MOBBIIIEHHOW UYBCTBUTE/ILHOCTH 4YejiOBeKa K (DPM3MYeCKOMY U
XMMHUYECKOMY 3arps3HeHUI0 OKpYJKarollen cpefpl. ['eHeTHMueckas TIpefpacrioNoXeHHOCTb
yeJsioBeKa K NaToJIOTHSIM.

JeMoHCcTpanuu

Tabmuipl 1 cxembl: «Kapuotun uesoBeka», «MeTo/bl U3yUYeHUsI TEHETUKU Ue/IOBEKa»,
«[eHeTHUecKre 3a00/ieBaHNS UeIOBEKa».

IIpakTnueckas pabora «CocraBieHue U aHa/U3 PO/IOC/IOBHOM».

Tema 15. Cenekijusi opraHu3sMoB

HoMecTukalmsi U ceyieKlus. 3apoXKAeHue CeJieKUMU U AoMecTUKaluud. YueHue H. U.
BaBusioBa o IleHTpax mpoucxXoskAeHus: 1 MHOroo0pasusi Ky/bTypHBIX pacTeHuil. Posb cenekiyn
B CO3[,@aHMM COPTOB pacTeHWd U TOpoJ KMBOTHbIX. CopT, mopoza, IITaMM. 3akOH
rOMOJIOTUYECKHX PSIOB B Hac/eACTBeHHOM usMeHunBocty H. V1. BaBuioBa, ero 3HaueHue st
CeIeKLIMOHHOW paboThI.

MeTo/p! CeeKIMOHHOM paboThl. VICKyCCTBEHHBIN 0TOOD: MacCOBBINA M UHAVBUYa/IbHBIN.
OTarbl KOMOMHALMOHHOW ceneKlW. McrbiTaHue mpousBoguTtesniei 1o mnoroMcTtBy. OTbop 1o
T'eHOTHITy C TIOMOIIbIO OLIeHKH (peHOTHIIa TOTOMCTBA M OTOOP I10 FeHOTHUIY C [TOMOLI[bIO aHa/In3a
JHK.

WcKycCTBeHHBIM MyTareHe3 KakK MeTOJ CeJIeKI[MOHHOM paboThl. PaguaiiioHHbI |
XUMUYECKUM MyTareHe3 KaK MCTOUHUK MyTaluuMid y KyJbTYpPHbIX (OPM OpraHM3MOB.
Vcnonb3oBaHWe TE€HOMHOTO pPeJaKTUPOBAaHUS U METOZOB pekoMOuHaHTHbIX [THK mns
TIOJTyYeHUs1 UCXOHOT0 MaTepuasa [jisl CeJIeKL1u.

[TonyueHrie MOAMIUIONOB. BHyTpuBHzOBass rubpuu3auusi. BiM3KopojcTBeHHOE
CKpellMBaHWe, UM UHOpuAMHT. HeposcTBeHHOe CcKpellvBaHue, WK ayToOpuauHr. ['eTeposuc u
ero mnpuuuHbl. Vcronb3oBaHue TreTepo3uca B cenekimd. OtpanéHHas Trubpuausanivis.
[Tpeogonenne Oecryiofust MEXBUOBBIX THOPHUOB. [IOCTMKEHHSI CeNeKLMH pacTeHWd u
JKUBOTHBIX. «3e/1EHas pesonoyus».

CoxpaHeHMe M M3y4eHHe TeHeTHUeCKUX PeCcypCoB Ky/JbTYPHBIX PacTeHUMM M UX AUKUX
pozuyeii 7St CO3/1aHUsI HOBLIX COPTOB U TMOPH/IOB CeTbCKOXO3SIMCTBEHHBIX KY/bTYp. M3yueHue,
COXpaHeHue U ynpasjneHue 2eHemu4ecKUMU pecypcamu CeabCKOX035UCMBEHHbIX U NPOMbIC/08bIX
JHCUBOMHBIX 8 Ye/sX yAydlleHus Cywecmeyrowjux U co30aHusi HO8bIX NOPOO, AUHUL U KPOCCO8, 8
MOM Yuc/e ¢ NpuMeHeHUeM COBPeMeHHbIX Memo008 HayUYHbIX Uccae008aHull, nepedosbix uoetl u
nepcneKmMuHbIX MexHoA02UL.

JdeMoHCcTpanuu

IToptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, II. I1. JIykeauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmurpl U cxembl: «LeHTPBI TPOMCXOXKIEHNSI 1 MHOTO00pa3susi Ky/IbTYPHBIX PaCTeHH»,
«3aKOH TOMOJIOTUYECKUX PS/IOB B HaC/AeCTBEHHOU W3MEHUYMBOCTW», «MeToAbl CeneKLun»,
«OTpanéHHas rubpuan3anus», « MyTareHes».

JIaGopaTopHas pabora «lI3yueHre COPTOB KYyJIbTYPHBIX pacTeHUI U TOPOJ, AOMAaIIHUX
JKUBOTHBIX».



JIaGoparTopHas padota «/3yueHre MeTO/IOB CeJIEKI[UH PaCTEHU».

IlpakTHueckasi padora «IIprBHMBKa pacTeHMii».

IKcKypcusa «OCHOBHbIe MeTOZIbI U [JOCTY)KEHMS CeJleKLIMA pacTeHWH U >KUBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLMIO, MJIEMEHHYIO ()epMy, COPTOMCIIbITAaTebHbIA Y4acTOK, B TeIJIMUHOEe
XO035ICTBO, B J1abOpPAaTOPHIO arpOyHHWBEPCUTETA WA HAYYHOTO LIEHTPa)».

Tema 16. BuoTexH0/I0rUsl U CHHTeTHUYeCKas 01o1orus

OOBeKThl, WCTONb3yeMble B OHOTEXHOJIOTHM, — KJIETOUHble U TKaHEBble KYJIbTYDHI,
MHUKDOOPTaHU3Mbl, WX XapaKTepPUCTHKa. TpajuloHHass OuoTexHOsorusi: XseboreueHue,
TIoJTyueHre KHUCIOMOJIOYHBIX TIPO/IYKTOB, BUHOZe e, Mukpobuooruueckuii cuate3. OObeKThI
MHUKPOOHOIOTNUeCKUX TexHoorui. [Ipon3BoAcTBO Oenka, aMMHOKUCIOT ¥ BUTAMUHOB.

Co3fanue  TeXHOJIOTMA W MHCTPYMEHTOB  lje/leHallpaBlIeHHOTO  H3MeHeHUs W
KOHCTPYMPOBaHUsI T€HOMOB C Lie/IbI0 NT0JyUYeHHsl OPraHrM3MOB U UX KOMIIOHEHTOB, COJleprKalljiX
He BCTpeuarolyecs B Mpupo/ie bMocHHTeTHYeCKUe MyTH.

Krnertounasi vHeHepusi. MeTo/ibl Ky/JbTypbl KJI€TOK M TKaHeld pacTeHUM W >KUBOTHBIX.
Kprobanku. Comatnueckass THOpHWIW3aldsg W COMaTHUeCKWM 3MOpuHoreHes. lcronb3oBaHHe
rarviouJi0OB B CeJIeKLIMM pacTeHui. llosnyueHue MOHOKAOHA/NbHbIX aHmumen. Hcnonb3oeaHue
MOHOK/IOHA/IbHBIX U NOAUK/AOHA/bHbIX aHmumen 8 meouyuHe. VICKyCCTBeHHOe OT/I0I0TBOpEHUe.
PekOoHCTpyKLIMS AWIIEK/IETOK M K/IOHHPOBaHWe JKUBOTHBIX. MeTos TpaHCIUIAaHTalMU sjep
KJIeToK. TexHosno2uu 0300poeneHus, KyAbMuBUPOBAHUSL U MUKPOK/AIOHA/IbHO20 PA3MHOMCEHUS
CeNbCKOX03ALCMBEHHbIX KyAbmyp.

XpOMOCOMHasl U TeHHasi UHKeHepus. VICKyCCTBEeHHBI CUHTe3 TeHa U KOHCTPYUpPOBaHHe
pekoMmbuHauTHBIX [THK. Co30aHue mpaHceeHHbIX opeaHu3mo8. J1OCTW>KeHUs W TIePCITeKTUBbI
XPOMOCOMHOM ¥ TeHHOM WH)XeHepHH. OKOJIOTUYeCKHe W JITHUeCKhe TIpo0/ieMbl TeHHOH
VIH)KeHepUHU.

MepuiHckre 6uotexHosioruu. IloctreHoMHast rridppoBast MegurvHa. [T1IP-quarHocTrka.
MeTab0/1I0MHBII aHa/N3, TeHOLIEHTPUUECKU aHaIn3 TIPOoTeoMa uesioBeKa /7St OLIEHKH COCTOSTHUS
ero 370poBbs. lcriosb3oBaHWe CTBOJIOBBIX K/eTOK. TapretHas Tepanuss paka. 3D-
OvouHKeHepust /il pa3paboTKM  (yHJAMEHTalbHBIX OCHOB MEAUIMHCKUX TEeXHOJIOTHH,
CO3/laHUsI KOMILIEKCHBIX TKaHel COueTaHWeM TeXHOJIOTUN TpEXMepHOro OWOTPUHTHHTA WU
ckaddosuHra /s pelieHus 3ajau repCoHaIM3MPOBaHHOW MeIULIUHBI.

Co3pmaHve BEKTOPHBIX BAKIMH C 1e/ibl0 oOecrieyeHUs: KOMOWHUPOBAHHOM 3alllUThl OT
B030yzuteneli OPBU, ycraHOB/IeHHe MOJIEKYJISIPHBIX MeXaHWu3MOB (yHKIMoHupoBaHus PHK-
CoZiep>Kall[iX BUPYCOB, BBI3bIBAIOIIIMX 0COOO0 OracHbie 3a00/1eBaHUsI Ye/loBeKa 1 )KUBOTHBIX.

JeMoHCcTpanuu

Tabmunpr u  cxembl: «Mcrmosnb30BaHMe  MUKDPOOPTaHW3MOB B MPOMBILUIEHHOM
TIPOM3BOJCTBE», «KieTouHast MHXeHepus», «'eHHasi UH)XeHepUsi».

JlabopaTopHasi paboTa «/3yueHre 06eKTOB OMOTEXHOIOTUM».

IIpakTnueckas pabora «IlonyuyeHre MOJIOUHOKHUC/IBIX TIPOAYKTOBY.

IKcKypcus «BUoTexXHO/Orusl — BaKHelIasi TPOM3BOJUTe/bHasl CH/la COBPEMEHHOCTH (Ha
OMOTEeXHOIOTUYeCKOe TIPOU3BOZICTBO)».



IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 B1OJIOI'IA
HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUSA

JINHHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHap/ivBaeT TpeboBaHUS K pe3yibTaTaM OCBOEHMsI OO0yuaroluMHCS
nporpaMm cpefiHero o6irero 06pa3oBaHus: IMUHOCTHBIE, MeTalpeZMeTHbIe U TpeIMeTHBIE.

B CTpyKType JIMYHOCTHBIX pe3y/JbTaTOB OCBOEHHS MPOTrpaMMbl 10 OMOOTHUH BbIZie/IeHbI
CJIefiyIOIIe  COCTABJISIIOIIME:  OCO3HaHWe  OOYyYaroIMMHUCS ~ POCCHUMCKOW  TpaXKAaHCKOM
WJIeHTUYHOCTA — TFOTOBHOCTA K CaMOpa3BUTHUIO, CaMOCTOSITe/IbHOCTH UM CaMOOIIpe/ie/IeHUIO,
Haauyue momugeayuu K oOyueHWIO OWOJIOTHMH, Ue/neHanpaeneHHoe pasgumue BHYTPEHHUX
yOexxjeH1id IMUHOCTH Ha OCHOBE K/TFOUEeBBIX L|eHHOCTeW W MCTOPUUECKUX TPaJULIMKA pa3BUTHS
O10/IOTUUeCKOTO 3HAHUsI, 20MOBHOCMb U CnocobHOCMb 00yuaroIMXCsl PYKOBOJCTBOBAThCS B
CBOE  JIeTeJIbHOCTA  L|eHHOCTHO-CMBICJIOBbIMM ~ YCTaHOBKaMH, TPUCYLIUMU  CUCTEME
Ouosiornueckoro  oOpa3oBaHWs, Ha/Auyue NPABOCO3HAHUSI  SKOJIOTUYECKOW  KyJbTYPBHI,
cnocobHocmu cmasums 1€/ U CTPOUTH KU3HEHHBIe TI/IaHbI.

JIMUHOCTHBIE Pe3y/bTaThl OCBOEHHS MPOrPaMMbI 10 OHUOJIOTHUH [JOCTUTAIOTCS B €JJMHCTBE
yueOHOW M BOCTIMTATeTbHOU /IeSITe/TbHOCTH B COOTBETCTBUM C TPAAWLMOHHBIMUA POCCHICKUMMU
COLIMOKYJIbTYPHBIMUA, UCTOPUYECKMMHU U TYXOBHO-HPAaBCTBEHHBIMM L[€HHOCTSIMU, TIPUHSITBIMU B
o0LecTBe TpaBWIaMKd M HOPMaMH TIOBeleHWsT W CIIOCOOCTBYIOT IMpoLieccaM CaMOTIO3HaHWS,
CaMOBOCITUTaHUSI M CaMOPa3BUTHSI, Pa3BUTHSI BHYTPEHHEH IMO3WLMK JTMUYHOCTH, NMaTPUOTH3Ma U
yBa)KeHUsI K 3aKOHY U TpaBOIOPSZKY, Ye/J0BeKy Tpy/a M CTapllieMy IOKOJEeHUI0, B3aHMHOTO
yBa)KeHUs, Oepe>KHOr0  OTHOIIEHWs K  Ky/JbTypHOMY HacJeuld W TPaJULUsM
MHOTr'OHALIMOHAIBHOr 0 Hapoza Poccuiickon @eepariyy, pUpoze U OKpy»Karoliel cpefie.

JIMUHOCTHBIE pe3y/IbTaThbl OCBOEHUsS yUeOHOTo rnpeaMeTa «BUOOTHs» [[OJDKHBI OTPa)kaTh
TOTOBHOCTb M CMOCOOHOCTH O0YYaroIMXCs PYKOBOZACTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHEH
MO3ULMeN JIMYHOCTH, CUCTeMOM LIeHHOCTHBIX OpWEeHTAal|ui, ITO3UTUBHBIX BHYTPEHHUX
yOeXXIeHW, COOTBETCTBYIOIIUX TPAAWLMOHHBIM IIEHHOCTSIM POCCHMHCKOTO  OOIIecTBa,
pacilvpeHye >XM3HEHHOrO OIbITa M OMbITa JeATelbHOCTH B MPOLIECCe peanr3aliid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATEeIbHOM /1eATe/TbHOCTH, B TOM YKCJ/IE B UaCTH:

1) rpakAaHCKOr0 BOCITUTAHUSA:

CcOPMHUPOBAHHOCTb ~ TPAKAAHCKOW TO3WIMM  O0yuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YjileHa POCCUICKOr0 00IIIeCTRBa;

OCO3HaHWe CBOUX KOHCTUTYL[MOHHBIX TpaB U OO0S3aHHOCTEH, yBakeHHWe 3aKOHa U
TIPaBOIOPSJKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOU /1eSITe/TbHOCTH TIPY CO3/IaHUM YUeOHBIX TTPOEKTOB,
pelilleHUH yueOHBIX U TI03HaBaTe/IbHBIX 3a/lay, BbIMOJHEHUU OMO0IOTHYeCKUX SKCIIePUMEHTOB;

CIIOCOOHOCThL ~ OTIpeJie/iATh  COOCTBEHHYHO TIO3WL[MI0 TI0 OTHOIIEHWIO K SIBJIEHUSIM
COBpPeMeHHOMU >XU3HU U OOBbSCHSTH eé;

yMeHHWe yUWThIBaTb B  CBOUX [JI€HCTBUAX HEOOXOAWMOCTb  KOHCTPYKTUBHOTO
B3aMMO/IENCTBUS JTIOJIEN C pa3HbIMU YOeXXIEeHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMA M COLIUATbHBIM
TI0JIO’KEHVEM;

TOTOBHOCTb K COTPY/HUUECTBY B IIpOL[eCCe COBMECTHOTO BBITIOJIHEHUSI YueOHBIX,
MO3HAaBaTe/NbHbIX M MCC/Ie[0BaTeNbCKUX 3a/jay, YBa)KUTEJbHOTO OTHOLIEHWS K MHEHHUIO
OTIIIOHEHTOB TIPY 00CYK/IeHUM CITIOPHBIX BOMPOCOB OH0/IOrMUeCKOT0 CO/lepyKaHMs;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOM J1esITe/IbHOCTH;



2) IaTpHOTHYECKOTO BOCIIMTAHUSA:

chOopMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKON UIEHTUYHOCTH, MMAaTPUOTH3Ma, YBaXKeHHUs K
CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTW Iepes, PonvHOM, ropfoCTU 3a CBOM Kpai, CBOIO
PopvHy, CBOM S13bIK M KyJ/IbTYPY, MPOLLJIOe M HACTOSsIIIlee MHOTOHALIMOHAIBHOTO Hapoza Poccuy;

L[eHHOCTHOe OTHOIlleHWe K T[PUPOAHOMY Hac/le[ul0 U TaMSITHUKAM TPUPO/IbI,
JOCTKeHUsIM Poccru B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBaTh BKJIAZi DPOCCUMCKUX YU€HBIX B CTAHOB/IEHWE U pa3BUTHe
OuosiorHH, TOHUMaHUS 3HaueHUs OMOIOTHY B TIO3HAHUM 3aKOHOB TTPUPO/IBI, B )KU3HU UeI0OBeKa U
COBpPeMeHHOr0 00I11ecTBa;

usieiiHast yOe)X/1EHHOCTb, TOTOBHOCTE K CTY>KeHHIO U 3aujure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cys0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMe IyXOBHBIX L|eHHOCTel POCCUICKOT0 Hapo/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUSI, STUUYECKOTO MTOBeJeHUS;

CIIOCOOHOCTH OLIeHWBAThb CUTYAL[UI0 W MIPUHHMMAaTh OCO3HAHHBIE pelleHHs], OPUEeHTUPYSCh
Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHUe JIMYHOTO BKJIaZla B TIOCTPOEHKE YCTOMUMBOTO Oy/IyIIero;

OTBETCTBEHHOE OTHOILIeHWe K CBOMM pOJWTENsM, CO3[jaHUI0 CeMbd Ha OCHOBe
OCO3HAHHOTO TIPUHSITUSI LIeHHOCTeH CeMeMHOW >KU3HU B COOTBETCTBUM C TPAAMULIUSIMHA HapO/OB
Poccuy;

4) 3cTeTHYEeCKOro BOCIUTAHMA:

3CTeTHUeCKOe OTHOIIIeHHWe K MUDY, BKJ/IFOUasi 3CTeTUKY ObiTa, HAYYHOTO M TeXHUUeCKOTrO
TBOpPYECTBA, CIIOPTa, TPY/ia, 00L[eCTBEeHHBIX OTHOIIEHHUH;

MOHUMaHKe SMOLIMOHA/ILHOTO BO3/eCTBUSI )KUBOU MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CaMOBBIDa)XKEHHIO B pa3HbIX BUAAX HCKYCCTBa, CTpPeMJieHUe TIPOSBJISTh
KaueCcTBa TBOPYECKOM JINYHOCTHY;

5) ¢usuyeckoro BocnuTaHHudA, (OpPMHPOBAHHUA KYJIbTYPbl 3[A0POBbA H
3MOLIMOHA/ILHOTO 0/1arono/IyYms:

TIOHMMaHKe U peanu3alisi 3[0pOBOro U Ge3oracHoro obpasa >KU3HHU (370pOBOe TMHUTaHUe,
cobsirofieHre TUTHeHNUeCKUX TMPaBUI U HOPM, cOasaHCUPOBAHHBIM PeXXUM 3aHATHN U OT[bIXa,
peryasipHasi (u3uueckass aKTHBHOCTh), OepeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIeHUsI K COOCTBEHHOMY (PM3UUeCKOMY U TICUXUYEeCKOMY 3/I0POBBIO;

TIOHMMaHWe IIeHHOCTH TIpaBWI WHAWBUAYAJbHOTO W KOJUIEKTUBHOTO 0€301acHOTo
MOBeJIeHUsI B CUTYyalUsIX, YTPOKAOLIMX 3JOPOBbI0 U )KU3HU JTHO/EH;

OCO3HaHUe TIOC/e/ICTBUNM W HEeTpUSITUsS BpeAHbIX MpHUBbIUEK (yroTpebieHUs aiKoross,
HapKOTHKOB, KypeHHs);

6) TPy/A0BOro BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/ly, OCO3HaHUe 1|eHHOCTH MacTepCTBa, TPyJo/robue;

TOTOBHOCTb K aKTHBHOM /leATe/TbHOCTH TEXHOJIOTHYECKOW 1 COLIMaIbHOW HalpaB/IeHHOCTH,
CMOCOOHOCTh ~ WHUI[MMPOBATh, IUIAHUPOBAaTh M CaMOCTOSITE/TbHO — BBITIOJHATH — TaKyHO
J1esiITeJIbHOCTb;

VHTepeC K pa3/iuuHbiM chepaM MpodeccUOHaNbHON JesTe/IbHOCTH, YMeHHe COBepllaTh
OCO3HaHHBIM BBIOOD OyAyILel mpodeccru U pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TUIaHbI;

TOTOBHOCTb M CITIOCOOHOCTh K 0Opa30BaHMI0 U CaMO0OOpPa30BaHUIO Ha TMPOTSHKEHUW BCel
JKU3HU;

7) 3K0/10rM4eCKOro BOCIIUTAHUSA:



5KOJIOTUUECKH 1je/iecoo0pa3Hoe OTHOILIeHHe K TPUPO/ie KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTHUECKOW KYJIbTYPbI: TIPHOOpeTeHHe OrbITa TIaHUPOBAHUS
MOCTYTNIKOB M OL[EHKW UX BO3MOXXHBIX [TOC/IeCTBUM [I/Is1 OKpY>KarolLlel cpefbl;

0CO3HaHHUe T100a/bHOr0 XapakTepa SK0JIOTHYeCKUX 1pobsieM U MyTel UX pellieHus;

Cr1OCOOHOCTh WCIO0J/IBb30BaTh MpUoOpeTaeMble NpY U3y4eHUH OWOJIOTUY 3HAHUSI U YMEeHUsI
TpY pellleHMH TIpo0sieM, CBSI3aHHBIX C PAL{MOHA/BHBIM TIPUPO/IOTIOIb30BaHUeM (cob/ofieHue
NpaBU/I TIOBeJleHNs B TPUPO/ie, HalpaB/IeHHbIX Ha COXpaHeHHe paBHOBECHS B 3KOCHCTEMaXx,
OXpaHy BUJIOB, 3KOCHCTeM, Orocdepsl);

aKTUBHOE HeNpusTHe [eMCTBUM, NPUHOCALIMX Bpes OKpY’Karolljed IPUPOJHOM cpefe,
yMeHHe TIPOTrHO3UPOBATh HeOJaronpusTHbE KOJIOTHMUYecKre TIOC/Ie/ICTBHS MPeATPUHUMAeMbIX
JleMICTBUI U Npe/loTBpaLLaTh UX;

HaJvuve pa3BUTOrO 5KOJIOTUYECKOTO MBIIIEHUS, SKOJIOTMUeCKOM KyJ/bTypbl, OMNbITa
[leaTe/IbHOCTU  5KOJIOTUYEeCKOM HarpaB/eHHOCTH, YMeHUsl PpYKOBOJCTBOBaTbCS HMHU B
NI03HaBaTe/JbHOM, KOMMYHUKAaTMBHOM W COLMa/JIbHOW IpakTHKe, FOTOBHOCTM K YYacTHUIO B
NIPaKTUYeCKOH [iesiTeJIbHOCTH 5K0JIOTMYeCKOM HarpaB/eHHOCTH;

8) 1leHHOCTH HAyYHOr'0 MO3HAHMSA:

C(OPMHUPOBAHHOCTbL MMPOBO33p€HMs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH U OOIeCTBEHHOM TIPAaKTWKHW, OCHOBAHHOTO Ha JMasnore KyJbTyp,
COCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B TIOJMKY/IbTYPHOM MHDE;

COBepIIeHCTBOBaHME S13bIKOBOU U UMTATeTbCKOM Ky/IbTYPbl KaK Cpe/iCTBa B3aUMO/eNCTBUS
MeXXJy JF0/IbMU U NTO3HAHUS MUPa;

MOHMMaHWe criefuUKy OMO/OTMM KaK HayKH, OCO3HaHWs e€ pond B (OPMUPOBAHUU
paL[OHAIBHOTO HAYUHOT'O MBIIIJIEHHS], CO3JIaHUH 11eJIOCTHOTO TIpe/CTaBIeHus 00 OKpy»KaroiieM
MHpe KaK O eJuWHCTBe TIPUPOJbI, ue/loBeKa M 00IjectBa, B TI03HAaHWUA TPUPOJHBIX
3aKOHOMEPHOCTeH 1 pelleHnH Mpob/ieM COXpaHeHHsI IPUPOJHOTO PaBHOBECHS];

yOeXIEHHOCTb B 3HAUMMOCTH OMOJIOTHM /TSI COBPEMEHHOW LMBU/IM3aliu: 00ecrieueHust
HOBOT'O YPOBHSI Pa3BUTHSI MeAUIIMHBI, CO3/laHHe TIePCIIeKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelllaTb pecypcHble MpoOsieMbl Pa3BUTHSI YesIOBeUeCTBa, MOUCKA IMyTel BBIXOZA U3 TJI00a/lbHBIX
9K0JI0rHyecKux rpobsem u obecrieueHus repexozia K yCTOMUMBOMY Pa3BUTHIO, palliOHAIEHOMY
VICTI0/Tb30BaHUI0 MIPUPO/IHBIX PeCYPCOB U (POPMHPOBaHUIO HOBBIX CTaH/IapTOB >KHU3HUY;

3aMHTePeCOBAaHHOCTh B TIOMyUYeHUH OMOJIOTMUYECKUX 3HaHUM B LeJISIX TOBBILIEHHUs 001L[eit
KyJ/bTYpbl, €CTeCTBEHHO-HAayYHOM TIpaMOTHOCTH, KaK COCTaBHOM uacTh (YHKLHMOHAIbHON
IPaMOTHOCTH 00yuaroumxcs, GopMHUPyeMOi TIpH U3y4eHUH O1O0JIoTHY;

MOHMMaH{e CyILHOCTHU MeTOZ0B IT03HAHWS, MWCIIO/b3yeMbIX B eCTeCTBEHHBIX HayKax,
CIOCOOHOCTH MCII0J/Ib30BaTh TIO/y4yaeMble 3HaHUs [/Is1 aHaau3a U OOBsICHEHUsl sIBJIeHUM
OKpY’Karolllero MHUpa U TPOUCXOASIIMX B HEM W3MeHeHWM, yMmMeHUe [ieslaTb 00OCHOBAaHHBIE
3aK/IFOYeHHSI Ha OCHOBe HAyYHbIX (PAaKTOB M HUMEROIIMXCS [aHHBbIX C Liebl0 I0JIyYyeHUs
[0OCTOBEPHBIX BBIBO/IOB;

CITOCOOHOCTH CaMOCTOSITE/IbHO HCIIO/Ib30BaTh OWO/OTUYeCKHe 3HAHUS [Jis  pPelleHUs
npo6JieM B peasibHBIX KU3HEHHBIX CUTYaLHsX;

OCO3HaHue LIeHHOCTU HayYHOU JiesTeJIbHOCTH, TOTOBHOCTh OCYLLECTB/IATH NIPOEKTHYH U
VICC/Ie[|0BaTe/IbCKYIO [IesITe/IbHOCTb MHAMBUAYaIbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HeTpepbIBHOMY 00pa30BaHWI0 M CaMO0Opa30BaHMIO, K
aKTMBHOMY TIOJIyUeHUI0 HOBBIX 3HaHUW 110 OWOJIOTUM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPeOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJ/IbTATBI

MertanpemMeTHbIe pe3y/bTaThl OCBOEHHs y4eOHOro mpegmera «BHOIOrHs» BKITFOUAIOT:
3HauuMble s  (OPMHDOBAHHSI MHPOBO33DeHHUS]  OOYYAalOLIUXCS — MEeXJUCLIMTTHHAPHbIE
(MeXTipeMeTHbIe) 00LIeHayUHbIe TTOHSATHSI, OTPa)Kalollye 11eJIOCTHOCTh HaYYHOUM KapTUHBI MUpa
U crielii(vKy MeTOZOB 103HaHMUsI, UCTIOb3YeMbIX B eCTECTBEHHBIX HayKax (BeleCTBO, SHeprus,
siBJIeHe, TIPOLlecC, CHCTeMa, HayuHbld (DaKT, TPUHLIWI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCC/iefloBaHWe, HaOMoeHre, U3MepeHre, JKCTIePUMEHT W JpyTHe); YHUBepCalbHble
yueOHbIe [eicTBUs (TI03HaBaTe/bHbIe, KOMMYHHUKATHUBHbBIE, PETYJ/IATUBHBIE), 0OecrieunBaroliye
dopmupoBaHre (YHKIIMOHATBHONW T'PaMOTHOCTH M COIMA/IbHON KOMITeTEeHIIMHA 00yuarommxcs;
CIIOCOOHOCTH o0yuaroIuXxcs WCII0/Tb30BaTh OCBOEHHbIe MEXKTUCLIUTITMHAPHBIE,
MHUPOBO33peHUYeCKHe 3HaHWs W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
COLManbHOM MIPaKTHKe.

B pe3synbTare u3yueHuss OWOIOTMM Ha YpOBHe cpeiHero obilero obpa3oBaHusi Yy
obyuatoterocsi 6yayT chopMHpOBaHbI TI03HaBaTe/bHbIe YHUBepCa/bHble yueOHble AelCTBUS,
KOMMYHHUKaTUBHbIe YHHUBepCa/lbHble yueOHble [eMCTBUS, Ppery/sSTHBHbIE YHUBepCa/bHbIe
yueOHbIe eMCTBHUS, COBMECTHAS /1eSITe/IbHOCTb.

MertaripejMeTHbIe pe3yJ/IbTaThl OCBOEHUsI MPOrpaMMbl CpefHero o0iero obOpa3oBaHUsS
JIO/DKHBI OTPa’kaTh:

OB/1ajieHNe YHUBEPCA/IbHBIMH Y4e0HBIMH IT03HABAaTe/IbHBIMH AeHCTBUSIMH:

1) 0a3oBbIe JIOrMUYECKHE JeHCTBUA:

CaMOCTOSITe/IbHO (POPMY/IMPOBaTh W aKTya/lu3upoBaTh TMpobeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WCTIOMb30BaTh TIPU OCBOEHWM 3HAHWUM TIPUEMBI JIOTMUECKOTO MBbIIIeHHs1 (aHasu3a,
CMHTe3a, CpaBHeHHs, Kiaccudukauyy, o0000IeHus1), pacKpbiBaTh CMBIC/T OHOJIOTHYeCKUX
TIOHATHH (BBIJIE/IATh UX XapaKTePHbIe PU3HAKH, YCTaHAB/IMBATh CBSI3U C APYTUMHU TTOHATHUSIMHE);

oTipeZieNIITh Le/IM JeATeJbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUM WX JOCTYDKEeHUs,
COOTHOCHTB Pe3y/IbTaThl 1eSITe/TbHOCTH C TIOCTaB/IeHHBIMHU L{eJISIMHU;

WCII0/Ib30BaTh OMOJIOTHUECKHMe TIOHATHS /st OOBsICHeHUsT (PAKTOB W SIBJIEHUM >KUBOU
TIPUPO/bI;

CTPOUThL JIOTMUECKHe pacCyxjeHus (MHIYKTUBHble, MAeNyKTHWBHbIe, TI0 AaHAJIO0TUM),
BBISIBJIITH 3aKOHOMEPHOCTH M TIPOTHMBOPEUMs] B PaCCMaTPUBAeMbIX SIBJIEHUSX, (POPMY/IUPOBaTh
BBIBOZIbI M 3aK/TFOUEHNST;

TIPUMEHSITh CXEMHO-MO/Ie/IbHbIe CPEe/ICTBA [I/Isl TIPEJCTaB/eHNsl CYII|eCTBEHHBIX CBsI3ed W
OTHOIIEHWH B W3y4yaeMbIX OMOTOTHUECKHMX OOBeKTaX, a TakKe NMPOTHBOPEUMid Pa3HOro PoJa,
BBISIBJIEHHBIX B Pa3/TMYHbIX MH(OPMALMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh TUIaH PelieHys MPo06/eMbl C YUETOM aHa/IM3a UMEFOIUXCSl MaTepUaIbHBIX
Y HeMaTepHua/bHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B JesTelbHOCTb, OLIEHWBaThb COOTBETCTBHE pe3yJIbTaTOB IIeJisiM,
OLIEHWBATb PUCKU TIOC/Ie/ICTBUM [eSITeTbHOCTH;

KOOD/IMHUPOBAaTb U BBITIOJHATL PabOTy B YCIOBUSIX pPealbHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaTh KpEaTUBHOE MBIIIJIEHHE TTPU PeLIeHUH )KU3HEHHBIX MPOo0JIeM.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe JIeHCTBHs:



B/Ia/IeTh HaBbIKAMU yueOHO-UCC/IeJ0BaTeIbCKOM U TPOEKTHOW [esTe/TbHOCTH, HaBbIKaMH
paspelieHusi pob/ieM, CroCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY TIOMCKY METO/IOB
pellieHUst IPaKTUYeCKUX 3a/1a4, IPUMEHEHHIO Pa3/IMUHbIX METO/[OB ITO3HAHUS;

WCMO/b30BaTh pa3/MuHble BUZBI JAEATEJIbHOCTH TI0 TOJYUEHWIO HOBOTO 3HAHUS, €ro
WHTeprpeTalyy, NpeoOdpa3oBaHUI0 U MPUMEHEHHMI0 B yUeOHBIX CUTYyalUsX, B TOM UHC/Ie TIpU
CO3/JaHUU yueOHBIX U COLIMAbHBIX TIPOEKTOB,;

¢dbopMHpOBaTh HayUYHbIM TUI MBILLJIEHUS], BIa/leTh HAYYHON TepMUHOJIOTHEH, K/TH0UeBbIMU
TIOHSATUSIMHA 1 METO/IaMU;

CTaBUTb U (OPMY/IHMPOBaTH COOCTBEHHBIE 3a/lauM B 0Opa30BaTeIbHOM /IeATeIbHOCTH U
YKU3HEHHBIX CUTYalIUsX;

BBISIB/IATh TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/lauy, BbIZBUraTh
TUIIOTe3y €€ pelleHHs, HaXOJUTh apryMeHThbl [JIs1 J/I0Ka3aTe/JbCTBAa CBOMX YTBEPKIEHWH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PeIleHus;

aHa/IM3UPOBaTh TIOJyYeHHble B XO/le pelleHusl 3a/laud  pe3y/bTaThl, KPUTHUUECKU
OLIEHUBATb UX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh N3MeHeHNe B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyalLUsIM, OL[eHUBATh TIPUOOPETEHHBIN OTIBIT;

OCYIIeCTB/ISITh 1le/IeHarpaB/eHHbIM TTOUCK TIepeHoca CPEeJICTB W CIIOCOOOB /1eHCTBUS B
ripoeCcCHOHANBLHYO0 Cpefy;

yMeTb TIepEHOCUTh 3HAaHMSI B TI03HABaTeJIbLHYKD M  TPAKTUYeCcKyro  obacTu
JKU3HEIesITe/TbHOCTH;

yMeTb UHT€TPUPOBATh 3HAaHUS U3 Pa3HbIX MPEMETHBIX 00/1aCTel;

BBI[BUTaTh HOBble W/eU, TIpeJJiaraTh OPUTHHAJbHBbIE TOAXOJbl W PpeIleHusi, CTaBUTh
npobsieMbl U 3a/jauu, JIOTyCKaroIlKe aJbTepHAaTHBHBIE PellleHusl.

3) pabora c undopmarueii:

OPHEHTHPOBAThCS B pa3/IMUHBIX MCTOYHMKAX WHGopManuu (TekcTe yueOHOTO mocobws,
Hay4YHO-TIONY/IIPHON JIUTEpaType, OUOJOTMUeCKUX CI0BapsiX W CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax gaHHBIX, B VIHTepHeTe), aHaIM3UPOBATh MHGMOPMAIIMIO Pa3/UUHBIX BUAOB U (opMm
TIpe/ICTaB/IeHUs], KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HETIPOTUBOPEUHBOCTD;

dbopmMyMpoBaTh 3ampochkl M TPUMEHSITh pa3/iMuHble METO/bl TPH TOWCKe U oTOope
O6uronoruueckoi HHGpopMaru, HeobXoUMOU /1l BBITIOJTHEHUS YUeOHbIX 3a/1ay;

nprobpeTaTh OMBIT HKCMOIb30BaHUSI WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBAaTh KY/IbTyPy aKTUBHOT'O UCTIO/Ib30BAHUS Pa3/TMUHBIX TIOMCKOBBIX CUCTEM;

CAMOCTOSITE/IbHO BBLIOMpATh OMTUMabHYI (OPMY TIpe/CTaBlIeHUs] OHUOIOrHUeCKOM
uHopMalyu (CxeMbl, TpadUKH, JUArpaMMbl, TaOIUILbI, PUCYHKU U IPYTOE);

WCMO/b30BaTh HAYUHBIA $I3bIK B KauecTBe Cpe/CTBAa Tpu paboTe C OHOOrHUECKOM
vHOpMalei: TpUMeHSITh XUMUUYEeCKHe, (GU3MUYecKre M MaTeMaTHUeCKHe 3HaKh W CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHK/IATypy, MCII0/Ib30BaTh W TpeoOpa30oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHe CPeJICTBa HarJIsi/IHOCTH;

B/IaJileTh HaBbIKAMM pacCliO3HaBaHUs W 3alllUThl HH(OpMaluy, HWHOOPMaI[MOHHOU
0e30macHOCTH JTMYHOCTH.

OBJ/1aieHNe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH /IEHCTBUSAMU:

1) o6menmue:

OCYIECTB/ISATh KOMMYHHUKALIMU BO BCeX chepax >KU3HHU, aKTHBHO y4aCTBOBATh B /IMajiore
WU IUCKYCCHU TI0 CYIIECTBY 00CYy>KJaeMOM TeMbl (yMeHHe 3aJjaBaThb BOIPOCHI, BbICKA3bIBATh
CY)X/IEHUSI OTHOCHTE/IbHO BBITIOJIHEHUSI TIpeJjlaraeMoM 3a/laud, YyUWUThIBaTh WHTEPEChl MU
COTJIaCOBaHHOCTh MO3UIUM APYTUX yUaCTHUKOB /IMaiora Wid AUCKYCCUN);



pacrno3HaBaTh HeBepOajbHbIE CpeJCTBAa OOIeHHs, TIOHMMaTh 3HaueHWe COLMaIbHBIX
3HAKOB, MPe/NOCbUIOK BOSHUKHOBEHUS] KOH(DIMKTHBIX CUTYaL[|i, yMeTb CMSIruaTh KOH(MIUKTHI U
BeCTH MeperoBopbl;

B/IaJIeTh Pa3/UUHBIMKM Criocobamu OOIIeHUs] U B3aUMOZEHCTBUS, TIOHUMAaTh HaMepeHHUs
JPYTHX JIIOflel, TIPOSIB/ISITh YBaXKUTeIbHOe OTHOIIeHHe K cobeceZlHUKY U B KOPpeKTHOW ¢opme
(hopMy/IMpoBaTh CBOY BO3paykKeHUs;

pa3BépHYTO M JIOTMYHO M3/1araTb CBOK TOUKY 3peHHsl C HCIO/Ib30BaHHEM $S13bIKOBBIX
CpefCTB.

2) coBMecTHasi AesITe/IbHOCTh:

TIOHUMATh ¥ MCIIO/Ib30BaTh MPeNMYIecTBa KOMaHJHOM ¥ MHAWBUAYaNBHON paboThl mpH
pereHrur OHMOJIOTMUYeCcKol pobieMbl, 000CHOBBIBAaTH HEOOXOAUMOCTb TIPUMEHEHUsI TPYIITIOBBIX
¢dopm B3aMOeHCTBYS TPU pellieHnH yuebHOM 3ajau;

BbIOMpATh TEMAaTHKy W MeTO/lbl COBMECTHBIX AeWCTBUM C Y4éTOM OOL[UX WHTEpecoB U
BO3MOJKHOCTeN KaK/I0r0 uieHa KOJ1/IeKTUBa;

NIpYHUMAaTh LieJId COBMECTHOW JleATe/IbHOCTH, OpPraHW30BbIBaTb M KOOPAWHUPOBATh
JeNCTBUSL N0 e€ MOCTM)KeHUIO: COCTaB/IATh IIaH JIeWCTBUM, paclpefiesiiTb PO C Y4ETOM
MHEHUH y4aCTHUKOB, 00CY’K/IaTh pe3y/IbTaTbl COBMECTHOW paboThI;

OL|eHMBaTh KaueCTBO CBOETO BK/aJa M KaKJOTr0 yuyaCTHMKA KOMaH/bl B OOL[MI pe3ysbTaTt
10 pa3pabOTaHHBIM KPUTEPHSIM;

rpejijiaraTb HOBble TIPOEKTHI, OLIeHWBAaTh MJeU C TMO3ULMM HOBU3HBI, OPUTMHAIbHOCTH,
MpaKTUUeCKON 3HaUMMOCTH;

OCYLL|eCTB/ISITh TIO3UTHMBHOE CTpaTerMueckoe II0Be/leHWe B pasIUYHbIX CUTyaLUsX,
TIPOSIBJISITH TBOPUYECTBO U BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

OBJj1ajieHMe YHHBePCa/IbHBIMH Pery/iasTUBHBIMH /leiICTBUSIMU:

1) camoopranu3anms:

WCII0/Tb30BaTh OMOJIOTMUECKWe 3HAaHUS [/ BbIABJeHUs TpoOiIeM W WX pelieHus B
YKU3HEHHBIX U yueOHBIX CUTYaLUsX;

BBIOMpATh Ha OCHOBe OMOIOTUYECKUX 3HAaHWM 1ieIeBble U CMBIC/IOBbIE YCTAHOBKHM B CBOUX
JeMCTBUSIX U TOCTYIKAaX IO OTHOLUEHWIO K >KMBOM NPUPOJie, CBOEMY 3/0POBBIO U 3/10POBbIO
OKPY’KaloLIUX;

CaMOCTOSITE/IHO OCYILECTB/ISTh T03HABATE/BHYIO [1eSITe/IbHOCTh, BBISB/ATH MPOOJIEMBI,
CTaBuUTb M (OPMy/nIMpOBaTh COOCTBEHHbIE 33/aud B 00pa3oBaTe/IbHON [IeSITeNbHOCTH U
)KU3HEHHBIX CUTYyallUsIX;

CaMOCTOSITE/THO COCTAB/ISITh TIaH PeIIeHHs PO0JIeMbl C YUETOM UMEIOLIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U Mpe/[IIoUYTeHNH;

[laBaThb OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMPsSITh paMKH yueOHOTo rpe/iMeTa Ha OCHOBe JTIMYHBIX TTPeJTIoUTeHu;

JieslaTb OCO3HaHHBIM BbIOOD, apryMeHTUPOBaTh ero, 6paTh OTBETCTBEHHOCTD 3@ pellleHUe;

OL|eHMBaTh NPUOOPETEHHBIH OIIbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TPOSIBIIEHHUIO IIMPOKOM SPYAULIMM B Pa3HbIX 00/1acTsIX
3HaHWH, MTOCTOSIHHO TTOBBIIATh CBOW 00pa3oBaTe/bHbIN U KY/IbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLeHKY HOBBIM CUTyalLMsIM, BHOCHUTb KOPPEKTHBBI B JleATe/JbHOCTb, OL[eHUBAaTh
COOTBETCTBHE pe3y/IbTaToB LiesIsiM;



B/1a/leTh HaBblKaMH [103HaBaTe/IbHOM pedieKCUM KaK 0CO3HaHMs COBepLlIaeMbIX 1eHCTBUM
Y MBIC/IUTE/IbHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHWM, MCMO/b30BaTh MPUEMBI pedieKCruu
JJ1s1 OLIeHKH CUTYalli, BbIOOpa BEPHOTO pellieHus;
yMeTb OLleHUBaTh PUCKW U CBOEBPEMEHHO NMPUHUMATD pelleHus TI0 UX CHIKEHUIO;
MIPUHUMAaTh MOTHBbI M @pI'YMEHThI JPYTUX NPY aHa/ln3e pe3y/ibTaToB JlesTelbHOCTH;
3) npuHATHE Ceds U APYTrHUX:
NIpUHUMATh cebsi, MOHMMast CBOM HeJIOCTaTKH 1 JOCTOVMHCTBA;
NIPYHUMAaTh MOTHUBBI M apI'yMeHThI JPYTyX [PU aHa/lu3e pe3y/bTaToB /lesATe/bHOCTY;
NIPM3HABATh CBOE MPABO U MPABO JJPYTUX Ha OLINOKY;
pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MHP C TIO3WLMH IPYTOTO YesioBeKa.
IMPEAMETHBIE PE3YJ/IBTATbHI

[TpeameTHbIe pe3y/bTaThl OCBOEHUSI CO/IEpP)KaHWsS yueOHOro mpeameta «buosorusi» Ha
yray6/16HHOM YpOBHE OpHEHTHUPOBaHbI Ha obecrieueHue TTPOGUILHOT0 00yueHUsT 00yJarouxcst
Ouosioruu. OHU BKJIIOYAIOT: crieliuduueckue s OWUOMOTMM HayuHble 3HaHUS, YMeHUs U
CrIocoObl  ZIEMCTBUM 110 OCBOEHHIO, WHTEPIpEeTAlMM M TpeoOpa30BaHUIO 3HAHUM, BU/IBI
JesITeTbHOCTU TI0 TIOJyUeHWI0 HOBBIX 3HAHWW W WX TIPUMEHEHUI0 B pa3/MuHBbIX yueOHBIX, a
Tak)Ke B peasibHbIX >KU3HEHHbIX CUTyalusix. [IpefMeTHbIe pe3y/bTaThl Mpe/CTaB/ieHbl M0 rofaM
V3yUYeHUSI.

[TpeameTHbIe pe3ysbTaThl OCBOeHHs1 yueOHOro mipeaMera «buonorus» B 10 Kaacce
JIOJDKHBI OTpaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W PO OMOJIOTHM B CUCTEMe eCTeCTBEeHHBIX Hayk, B
(opMHpOBaHNM €CTECTBEHHO-HAyYHOM KapTWHbI MHpa, B [I03HAHWU 3aKOHOB TMPUPOJALI U
peliieHny Tipo6ieM paLMOHATBHOTO MPUPO/OTI0/Ib30BaHUsl, O BKJIaZle POCCUMCKUX U 3apy0esKHBIX
YUEHBIX B pa3BUTHe OMOJIOTHHY;

B/Ia/leHHe CUCTeMOW OWOJIOTMYeCKUX 3HaHWM, KOTOpas BK/IFOUAeT: OCHOBOITIOJIATaloIIfe
OuosioTHUeCKre TEePMUHBI M TIOHSITHS (PKU3Hb, K/I€TKa, OpPraHu3M, MeTabo/mM3M, TOMeocTas,
caMoperyJisLusi, CaMOBOCIIPOM3BeleHre, Hac/le[JCTBEHHOCTb, U3MEHUUBOCTb, POCT U pa3BUTHE),
ouosornueckve Teopun (KiaetouHass Teopusi T. IllBanna, M. IllneiimeHa, P. Bupxoga,
XPOMOCOMHasi Teopusi HacieAcTBeHHOCTU T. Moprana), yuenus (H. Y. BaBuioBa — 0 1jeHTpax
MHOroo0pasusi ¥ MPOUCXOXK/IeHUsS] Ky/JbTypHBIX pacTeHHi), 3aKOHbI (eMHO0Opa3usi OTOMKOB
TIepBOro MOKOJIeHUs], pacilleryieHusi, YUCTOThl FramMeT, He3aBUCUMOr0 HaciefoBaHus . MeHzens,
rOMOJIOTUUECKHX PSiIOB B Hac/leACTBeHHOM wu3MeHurnBoctu H. V. BaBuioBa), NpPUHLIMIIBI
(KOMI1JIeMeHTapHOCTH);

B/Ia/leHVie OCHOBHBIMH METO/IaMH Hay4HOTO ITO3HAHMsI, UCTIONb3YeMbIX B OHUOOrMUeCKUX
WCC/IeIOBAaHUSIX JKUBBIX 00BbEKTOB (OMMCaHue, U3MepeHue, Hab/TroieHre, SKCIIepUMEHT);

yMeHHe BbIZIeJIATh CYLeCTBeHHbIe TPU3HAKU: BHUPYCOB, KJIETOK MPOKApHUOT U 3YKapHOT,
O/JTHOK/IETOUHBIX ¥ MHOTOK/JIeTOUHBIX OPraHU3MOB, B TOM umc/ie GakTepuii, TpUOOB, pacTeHUH,
JKUBOTHBIX U Ue/ioBeKa, CTPOEHMsI OPraHOB U CMCTEM OPraHOB PACTeHHWH, )KUBOTHBIX, Ue/IOBEKa,
TIPOLIECCOB  >KU3He/eATeNlbHOCTH, TNPOTEeKaloluX B OpraHW3Max pacTeHWid, >XUBOTHBIX H
ye/IoBeKa, OMOJIOTHUeCKUX MPOLeCCOB: 0OMeHa BelrlecTB (MeTab0/i3M), TTPeBpall|eH|s] SHEPrH,
OpoykeHUsl, aBTOTPOGHOTO U TeTepoTPOGHOr0 THIOB MUTaHUsA, (HOTOCHHTE3a U XeMOCHUHTE3a,
MHTO3a, Meli03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHAILHOTO PAa3BUTHS, Pa3MHOXKEHHUS,
VH/JVBU/lyaJlbHOTO pa3BUTHsl OpraHu3Ma (OHTOreHe3a), B3aUMO/IeMCTBUSI T€HOB, TeTepo3uCa,
MCKYCCTBEHHOT0 0TOODa;



yMeHHe yCTaHaB/MBaTh B3aWMOCBSI3U MeX/Ay OpraHoWjaMu KIeTKM U uX (yHKLUSMHU,
CTPOEHHEM K/IeTOK pa3HbIX TKaHel U UX (PyHKLUSIMU, MeX/y OpraHaMy U CCTeMaMU OpraHoB y
pacTeHMid, >XMBOTHBIX M UejOBeKa W HUX (QYHKLUSIMM, MeXAy CUCTeMaMU OpraHOB WU HUX
GyHKUMAMY, MeX]y 3TariaMud oOMeHa BellecTB, TallaMd K/IeTOUHOrO IIMK/Ia M KU3HEHHBIX
L[UK/IOB OpraHU3MOB, 3TaraMy >MOPUOHA/JILHOIO Da3BUTHS, TEHOTUIIOM U (DEeHOTHUIIOM,
deHoTHUIIOM U (haKTOpPaMH Cpe/ibl 0OHTaHMS;

yMeHHe BBbISIBISATH OTJIMUUTEIbHbIe TPU3HAKU >KUBBIX CHUCTEM, B TOM YMCJ/le pacTeHUi,
JKUBOTHBIX 1 YeJ/IOBeKa;

yMeHHe UCTIO/hb30BaTh COOTBETCTBYIOIIHME apryMeHThI, OM0/IOTHYeCKYH0 TEPMUHOJIOTHIO U
CUMBOJIVKY /IJIS lOKa3aTe/IbCTBa POZCTBA OPraHM3MOB Pa3HbIX CUCTeMaTUUeCKUX TPYIIIT;

yMeHHe pelaTh OWO/IOTMUYecKWe 3a/jaud, BBISB/STb TPUUMHHO-C/IEACTBEHHBIE CBSI3U
MEXAy WCC/IelyeMbIMA OHOIOTMYeCKUMM TIPOLIeCCAMH W SIBJIEHUSIMU, [leJlaTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHWU T0JyUYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOJ/IHATE J1abopaTopHbIe W MpakTHuecKue paboThl, COOJIOAATh TpaBU/a TPH
pabore c yueOHBIM 1 7abopaTOpHBIM 000PY/J0BaHUEM;

yMeHHe BbIIBUTaTb THUIOTe3bl, TPOBEPATh MX JKCIEPUMEeHTalbHbIMU CpeJCTBAMU,
dbopMynupys Liefb UCCIeI0BaHMsl, aHATM3UPOBATh M0J/IyUeHHbIe pe3yJIbTaThl U ie/laTh BbIBOJbI;

yMeHHe y4YaCTBOBAaThb B yueOHO-MCC/Ie[0BaTeNbCKOM paboTe 1o OMOIOrMM, IKOTOTHU H
Me/ULIMHe, TTPOBOJVMOM Ha 0a3e IIKOJBbHBIX HAayUHBIX OOIIECTB, U MyOJMYHO TpeJCTaBsATh
TI0JIyYeHHbIe pe3y/bTaThl HA YYeHUUeCKUX KOH(epeHLUsX;

yMeHue OLIeHWBaTb S3THYeCKHWe acreKkThl COBPEMEHHBbIX HCC/efloBaHUM B 00s1acTH
Ouosioruu W MeJULMHBI (KJIOHUPOBaHWEe, WCKYCCTBEHHOE OIJIOZOTBOPEHUe, HarpaBjieHHOe
V3MeHeHre TeHOMa U CO3/jaHe TPAaHCTeHHbIX OPraHu3MOB);

yMeHHe OCYIIeCTB/ISITh OCO3HaHHBIN BRIOODP Oyyliiei mpodeccroHaibHON AeAaTebHOCTH B
obstacTi 6HOJIOTUH, MeAULIMHBI, OMOTEXHOIOTUH, BeTePUHAPHH, CeTbCKOTO X0351CTBA, MUIIIeBO
TIPOMBILIIEHHOCTH, YI/IyO/IATh TO3HABaTeNbHBI WHTEpPeC, HalpaB/leHHbIM Ha OCO3HAaHHBIM
BBIOOD COOTBETCTBYyIOIIeH Tipodeccui W TPOJO/DKEHWe OHOoIoruueckoro o0Opa3oBaHUsI B
OpraHM3aLUsIX CpejHero MpodeccroHaIbHOTO U BBICIIIEro 00pa30BaHMsI.

[IpeameTHble pe3ysbTaTbl OCBOeHHWsi yueOHOro mipeaMera «buonorus» B 11 Kaacce
JOJDKHBI OTPaXKaTh:

c(opMHUPOBAHHOCTh 3HAHWI O MeCTe U POJI OMOIOTUM B CUCTEMe eCTeCTBeHHBIX Hayk, B
dbopMHpOBaHNY COBPEMEHHOM eCTeCTBeHHO-HAayuHOW KapTHWHbI MHpa, B T03HAHUM 3aKOHOB
TIPUPOZIbl U PEIIeHUH YKOJIOTHUECKUX MpoOeM ueioBeuecTBa, a TaKXKe B PellleHUH BOTIPOCOB
paLMOHANbHOTO TPUPOJONO0/b30BaHUs, U B (OPMHPOBAHMU LIEHHOCTHOTO OTHOLIEHUsl K
npupo/ie, OOIIeCTBy, 4e/OBeKy, O BK/Ia/le POCCHHACKUX M 3apyOeXHbIX YUYEHBIX-OMOJ/IOTOB B
pa3BuUTHE OUOJIOTHHY;

yMeHue B/a/ileTh CUCTeMOW OMOJIOrMuecKuX 3HaHWM, KOTOpasi BK/HOUaeT Orpejie/ieHusi U
TIOHMMaHWe CYIL[HOCTH OCHOBOTIO/AraloIuX OHOJOTMUeCKMX TEPMUHOB U TIOHATHH (BU[,
3KOocHcTeMa, Ouocdepa), Ouonornueckue Tteopun (3Bo/MOIMOHHAsE Teopus Y. JlapBuHa,
CUHTeTHUYecKasi Teopusi 3BosoLu), yuyeHus (A. H. CeBeplioBa — 0 MyTAX U HampaBeHUSIX
sposmoun, B.U. BepHagckoro — o 6uocdepe), 3akoHbI (reHeTHUeCcKoro paBHoBecust k. Xapau
u B. Baiinb6epra, 3apogsiieBoro cxogcrsa K. M. Bapa), npaBwia (Munumyma FO. JInubuxa,
9KOJIOTMYeCKOW TTMPAMU/IbI SHEPTUH), TUMoTe3bl (TumnoTe3a «mupa PHK» Y. T'unbepra);

yMeHHe B/aJileTb OCHOBHBIMU MeTOZAMM HAay4yHOIrO [103HaHUS, WCIOJb3yeMbIMUA B
O1O0/IOTHUeCKUX MCC/IeIOBaHUAX JKUBBIX OOBEKTOB W 3KocucTeM (OrMcaHWe, H3MepeHHe,



Hab/r0ieHre, SKCIIePUMEHT), CIIoC00aMU BbISIBJIEHHS] U OLIEHKH aHTPOIOTeHHbIX W3MEHEeHUH B
TIPUPO/IE;

yMEHHE BBIIENIATh CYIIECTBEHHbIE TPU3HAKW: BH/IOB, OMOTeOlleHO30B, 3KOCHUCTEM U
Ouocdepsl, CTAaOMTU3UPYIOIIEro, ABWKYIIETO W Pa3pbIBAIOLIEr0 eCcTeCTBEHHOro o0Tbopa,
aJI/IONaTPUUeCKOr0 U CUMITAaTPUUYECKOTO BU000pa30BaHus, BIUSHUS JBMKYILAX CHJT SBOJTFOL[UM
Ha TeHO(MOH/, TIOMYJISILIMK, TIPUCIIOCOOIEHHOCTH OPraHU3MOB K CpeZie 00UTaHuUsl, YepejOBaHHUs
HarpaBJieHHH BOJTIOIMM, KDYTOBOPOTA BEIeCTB U MOTOKA SHEPTHU B 9KOCUCTEMAX;

yMeHHe yCTaHaB/IMBATh B3aUMOCBSI3M MEXIY IMPOLIECCAMH 3BOJIIOL[UM, JBKYIIUMU
CWIaMH aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3/MYHbIX 3KOCHCTEM W TPUCIIOCOOEHUSIMUA K HUM
OpraHU3MOB;

YMEHHE BBISIB/IATh OTJIMUUTE/TbHBIE TTPU3HAKK >KUBBIX CUCTEM, TTPUCIIOCOOIEHHOCTb BH/IOB
K cpefie oOWTaHMs, aOMOTUYECKMX M OMOTHMUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBsi3ei
OpPraHU3MOB B COOO0II[ECTBAX, aHTPOIOT€HHBIX U3MEHEHHH B 9KOCHCTEMAX CBOEH MECTHOCTH;

yYMEeHHe KCI0/Ib30BaTh COOTBETCTBYIOIIME apryMeHThI, OMOIOTHUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [IJI1 JlOKa3aTelbCTBA pPOJICTBA OPraHW3MOB pa3HbIX CUCTEMATHUECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB W Cpefibl 0OMTaHMsl, eJUHCTBA UeJIOBEUECKHUX PaC, He0OXOJUMOCTH
COXpaHeHHWsT MHOr000pasusi BUIOB U SKOCHCTEM KaK yCJOBHUSI COCYIECTBOBAHUS TMPUPOALI U
YyesI0BeueCTBa;

yMeHHe pelllaTh OWOJOTHMUecKWe 3a/laud, BBIABISATH TPUUHUHHO-C/IEICTBEHHbIE CBSI3U
MEXIY HWCC/IeAyeMbIMH OWO/IOTHUeCKMMH TIpOLIeCCaMM U SIBJIEHUWSIMH, JleflaTh BBIBOABI U
TIPOTHO3bI HA OCHOBAHWM TOJTyUeHHbIX Pe3y/IbTaTOB;

yMeHHe BBINOJHATL 1abopaTOpHbIe W MPAKTUYeCcKue paboThl, COO/IOLATh MpaBUIa TIpPH
pabore c yueOHBIM 1 7abopaTOpHBIM 000PY/J0BaHUEM;

yMeHWe BbIIBUraTh THUIIOTE3bl, TPOBEPSATh HX SKCIEPUMEHTA/bHBIMU CpPEe/ICTBAMHU,
bopMyTUpys 1ie/Tb UCCIeIOBAHUS, aHAIM3UPOBATh TIOTyUYeHHbIe Pe3y/bTaThl U [ie/1aTh BbIBO/bI;

yMeHHe y4YaCTBOBAaThb B yueOHO-MCC/Ie[0BaTeNbCKOM paboTe 1o OMOIOTMM, IKOTOTHU H
Me/IUI[MHe, TPOBOIMMOM Ha 0a3e IIKOJBHBIX HAayuHBIX OOINECTB, U MyO/JMYHO TIPeJCTaB/IsATh
TI0JTyUeHHbIe Pe3y/IbTaThl HA YUEHUUECKHUX KOH(MEPEeHIUSIX;

yMEHHE OIleHHWBaTh TMIOTe3bl M TEOPUM O TIPOUCXOXKAEHUM >KU3HM, UeOBeKa U
Yye/I0BeUECKMX pac, O TMPUYMHAX, TOC/IEACTBUSIX M Croco0ax TMpejoTBpaIlieHus r100aibHbIX
13MeHeHHl B brocdepe;

yMeHHe OCYIIeCTB/IATh 0CO3HAHHBIN BbIOOp Oy Ayl mpodeccroHambHOM /IesTeTbHOCTH B
obsactd  OMOJIOTMM,  3KOJIOTWH, TIPUPO/OTIO/b30BAHUS,  MEAUI[UHbI, OHOTEXHOIOTHH,
TICUXOJIOTUH, BETEPUHAPHUM, CEbCKOTO XO035HCTBA, THILEBOW TMPOMBIIIJIEHHOCTH, YIIyO/IATh
T03HaBaTe/IbHBIM WHTEpPeC, HampaB/eHHbI Ha OCO3HAHHBIM BLIOOD COOTBETCTBYHOIIEH
npodeccui M TIPO/IO/DKeHWe OHosornueckoro 00pa3oBaHMsI B OpraHU3alUsX CpeJHero
npoeCcCHOHATLHOTO U BBICIIIEr0 00pa30BaHMsI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KosmmuecTBo yacos JJIEKTPOHHbIe
. HaumMeHoBaHMe pa3je/ioB U TeM Konrponbabie | Tpakruseckue (umdposrbie)
MPOrpaMmbI Bcero paBoTeI paGoTbr gﬁeE;;(C)::lTeanme
1 buonorusi Kak Hayka
2 JKuBbIe CUCTeMbl U UX U3y4YeHue
3 bronorus KieTku 0.5
4 XUmuryeckasl opraHusariysi KJeTku 10
o) CTtpoeHue U PYHKLIUU KJIeTKH 8 0,5
6 Sﬂiﬁ:ﬁg BellleCTB U MpeBpaljeHue SHepruu B 9 0.5 1
v chneACTBeHHaH vH(bOopMaLs 1 peanu3arus 9 05
eé B KJIeTKe
8 JKU3HEHHBIN LUK/ KJIeTKU 6 0,5 1
9 CrpoeHue U QyHKI[MU OPraHW3MOB 17 1.5
10 Pa3mMHOKeHKe U pa3sBUTHe OPraHUu3MOB 8 1 1.5
11 I'eneTuka — HaykKa 0 Hac/eZICTBEHHOCTH U ’ 05
V3MEHYMBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTH Hac/1e/ICTBEHHOCTU 10
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6
14 ['eHeTHKa yesi0BeKa 3 1 0.5
15 Cenekiysi OpraHvu3MOB 4 1
16 BHOTeXHOJIOTHSI M CHHTeTHYeCKast OMoJIoTHst 4
17 PesepBHoe Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3,5 13










ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacoB J/IeKTPOHHbIEe
Ne Tema ypoka KonTposbubie | IIpakTHuecku Alara L
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
pPadoThI e padoThbI pecypen1
1 buosorys kak KOMILIeKCHast HaykKa U Kak 1 02.09.2023
YacTh COBPeMeHHOro o011iecTBa
’KuviBble crcTeMbl U X CBOMCTBA 1 05.09.2023
3 YpoBHeBasi OpraHu3aLus KUBbIX CUCTEM 1 07.09.2023
4 VicTopust OTKPBITUS Y U3YUYEHUS KIeTKHU. 1 09.09.2023
Knerounas Teopus
MeTo/ bl MOJIEKYISIPHOM U KJIETOUHOU 12.09.2023
Ouosnoruu.
ITpakTHueckasi pa6ora Nel
5 «/3yueHne MeTO/I0B KJIETOYHOU 1 0.5
6uosnoruu (xpomarorpadus,
snekTpodopes, auddepeHLaTLHOE
LeHTpryruposanue, [TLIP)»
6 XMMUYeCKHUi1 COCTaB KIeTKU 1 14.09.2023
. MuHepasibHbIe BelleCTBa K/IeTKH, UX 1 16.09.2023
Ouvonoruueckast poJib
OpraHuueckue BellleCTBa KJIeTKh — 19.09.2023
3 6esku. JTaboparopHas padora Nel 1 0.5
«O6Hapy>xeHHe Oe/IKOB C TIOMOIIIbIO
KaueCTBeHHbIX peakiuii»
9 CBolicTBa, KnaccupuKalus U QyHKLUN 1 21.09.2023




0OeJIKOB

10

OpraHuueckye BelecTBa KIeTKU —
YTJIEBO/IbI

23.09.2023

11

OpraHuueckue BelecTBa KJIeTKU —
JIUTIU/TBI

26.09.2023

12

Hyxkneunossle kuciaotsl. JJHK u PHK.
JIaGoparopHas pa6oTta Ne2

«MccnenoBanne HyK/IEMHOBBIX KUCIIOT,
BbI/leJIEHHBIX U3 K/IeTOK Pa3/IMUHbIX
OpPraHu3MOB»

0.5

28.09.2023

13

Crpoenue u pyHkuuu AT®. [Ipyrue
Hykneo3uaTpudocdarsr (HTD)

30.09.2023

14

CekBenupoBanue [JHK. MeTto/bl
reHOMUKH, TPAHCKPUIITOMUKHY,
TIPOTEOMHUKH

03.10.2023

15

MeTozpb! CTPYKTYpHOM O6ro0TUN

05.10.2023

16

Tune! KneTok. [IpokaproTryeckas KieTka

07.10.2023

17

CTpoeHue 3yKapUOTUUeCKOW KTeTKH.
IIpakTHyeckas padora Ne2
«/I3yuyeHue CBOMCTB KI€TOUHOM
MeMOpaHbI»

0.5

10.10.2023

18

[ToBepXHOCTHBIM anmnapar K/IeTKU

12.10.2023

19

OpHOoMeMOpaHHbIe OPraHOK/bI KJIETKH.
IlpakTHueckasi pa6ora Ne3
«/3yueHue IBIKEHUS LIUTOIIAa3MbI B
PaCTUTE/IbHBIX K/I€TKAX»

0.5

14.10.2023

20

HOHyaBTOHOMHbIe OpPraHOW/bI KJI€TKU:
MUTOXOH/IPUH, TJIaCTUABI.

0.5

17.10.2023




JIabopaTopHasi pabora Ne3
«MccnenoBanve myia3mMonusa u
JIeTIa3MOJT3a B PACTUTE/TbHBIX KITETKaX»

21

HememOpaHHBIe OpraHOWbI KITeTKA

19.10.2023

22

CrpoeHue U PyHKLUU pa
KonTposbHas pabora Nel

0,5

21.10.2023

23

CpaBHUTe/IbHasi XapaKTePUCTUKA KITETOK
3yKapHoT.

JIabopaTopHasi pabora Ne4

«/I3yueHre CTPOEHUS K/IETOK Pa3TuUHbIX
OpraHU3MOB»

0.5

24.10.2023

24

AccuMUSITVS ¥ AUCCUMWISILIVSL — JIBe
CcTOpOoHbI MeTabos3Ma. Turbsl o6MeHa
BeIIleCTB.

JIabopaTopHasi pabora Ne5

«/3yueHune KaTaIMTUYECKON aKTUBHOCTH
(hepMeHTOB (Ha TIpUMepe aMHsIa3bl WA
KaTasiasbl)»

26.10.2023

25

depMeHTaTUBHBIN XapaKTep peakiuii
K/IeTOUHOro MeTabosim3Ma.
JIabopaTopHasi paboTta Ne6
«M3yuenue pepMeHTaTUBHOIO
paciierieHust TIlepoOKCH/ia BOJOPO/A B
PaCTUTE/TbHBIX U )KUBOTHBIX K/IeTKaX»

0.5

07.11.2023

26

benku-akTUBaTOPHI ¥ Oe/TKU-UHTHOUTOPBI

09.11.2023

27

ABTOTPOGHBIN THUTT 0OMeHa BelleCcTB

11.11.2023

28

doTtocunTe3

14.11.2023

29

XeMOCHUHTE3.

el Ll el

0.5

16.11.2023




JlabopaTopHasi pabora Ne7
«CpaBHeHHe Tpo1eccoB (POTOCHHTE3A U
XeMOCHHTE3a»

30

AHaspobHbIe opraHu3Mbl. Bupl
Opoyxenus1. JIabopaTopHasi pabora Ne8
«CpaBHeHUe MpOoLeCcCOB OPOKeHUs U
IbIXaHHSD»

18.11.2023

31

Aspo6HBIe OpraHU3MbI. JTarbl
JHEPreTHYecKoro oomMeHa

21.11.2023

32

OHeprusi MeMOPaHHOTO rpajivieHTa
npotoHoB. CunTe3 AT®: pabora
npoToHHOU AT®-cuHTa3bl
KonTtposibHas padora Ne2

0,5

23.11.2023

33

PeaKuHH MaTPHUYHOI'O CUHTE3a

25.11.2023

34

TpaHCKPUIILUSI — MaTPUYHBIN CUHTE3
PHK

28.11.2023

35

TpanHcsALms 1 eé sTarbl

30.11.2023

36

Kopguposanue aMuHOKUCIOT. Posb
pubocom B brocuHTe3e Oeka

02.12.2023

37

Opranusaiusi reHoMa y IpOKapuoT 1
5yKapuoT

05.12.2023

38

MonekyJisipHble MeXaHU3Mbl 3KCTIPECCHUU
re€HOB y 5YKapuoT
KouTtposnbHas padora Ne3

0,5

07.12.2023

39

Bupycbl — BHeK/1eTOUHbIe (POPMBI KU3HU
Y obsiMratHble apasuThl.
ITpakTHueckas padora Ned

«Co3gaHue MoJe/y BUpyca»

0.5

09.12.2023




40 BupycHbie 3a00/eBaHHS ueioBeKa, 12.12.2023
JKUBOTHBIX, PACTeHUH

a1 HanoTtexHosioruu B 6uonoruu u 14.12.2023
MeJuLiHe

42 JKU3HEeHHbIM 1IUKIT KIeTKU 16.12.2023

43 Matpununsiii cunres JJHK 19.12.2023
XpOMOCOMBI. 21.12.2023

A4 JTaGopaTopHas pa6oTa Ne9 0.5
«/I3yueHre XpOMOCOM Ha TOTOBBIX
MUKpOIIpernaparax»

45 [eneHvie K1eTKM — MUTO3 23.12.2023
Twurel kneTok. KaprokrHes U IUTOKUHE3. 26.12.2023
JIabopaTopHasi pa6ora Nel0

46 «HabsrojeHre MUTO3a B KJIETKax 0.5
KOHYMKAa KOpelIKa JiyKa (Ha FOTOBBIX
MHKpOIIpernaparax)»

47 Perynsauus >KU3HeHHOT 0 LIMK/Ia K/IeTOK 28.12.2023

48 OpraHu3sm Kak euHoe 1jeioe 09.01.2024
TkaHU pacTeHUM. 11.01.2024

49 JIaboparopHas padoraNel1l 0.5

«/3yueHne TKaHer pacTeHUN»
TKaH! )KUBOTHBIX U Ue/I0BeKa. 13.01.2024

50 JIabopaTopHasi pa6ora Nel2 0.5

«V3yueHue TKaHel >KUBOTHBIX»
51 Opransbl. CrcTeMbl OpraHoB. 0.5 16.01.2024

JIabopaTopHasi pa6oTa Nel3
«/I3yueHre OpraHoOB I[BETKOBOT'O




paCTeHusA»

52 Oropa Tena opraHu3MOB 1 18.01.2024

53 [BrKeHvie OpraHu3mMoB 1 20.01.2024

54 [TuraHue opraHU3mMoOB 1 23.01.2024

55 [TuTraHue 1103BOHOYHBIX KUBOTHBIX. 1 25.01.2024
[TuieBapuTenbHas cuCTeMa Yesl0BeKa

56 [pIxaHve opraHu3MoB 1 27.01.2024

57 [pIxaHvie 1M03BOHOYHbBIX KUBOTHBIX U 1 30.01.2024
yesioBeKa

58 TpaHCoOpT BelLecTB y OpraHnu3MOB 1 03.02.2024

=9 KpoBeHocHast cucTeMa Mo3BOHOYHBIX 1 06.02.2024
JKABOTHBIX U UeioBeKa

60 Beigenenue y opraHu3moB 1 08.02.2024

61 3alyra y OpraHu3MoB 1 10.02.2024

62 NMmmyHHas cucteMa yesioBeka 1 13.02.2024

63 Pa3pakuMOoCTb U peryisnus y 1 15.02.2024
OpraHu3MOoB

64 I'ymopasibHas perysisius U SHI0KpUHHas 1 17.02.2024
CUCTeMa XUBOTHBIX U YesloBeKa

65 PopMbI pa3MHOKEHUSI OPTaHU3MOB 1 20.02.2024

66 [TonoBoe pasMHOXeHUe 1 22.02.2024

67 Meiio3 1 24.02.2024

68 I"ameTrorene3. OOpa3oBaHe U pa3BUTHE 1 0.5 27.02.2024

TIO/IOBBIX K/TIETOK.
JIabopaTopHasi pa6oTa Nel4
«/I3yueHre CTPOEHUs MOJIOBBIX K/IETOK Ha




TFOTOBBIX MUKPpOIIpeIiapaTax»

69

I/IHAHBH,Z[yaHbHOQ pa3BuUTHE OPraHU3MOB
— OHTOreHes3

29.02.2024

70

3aK/a/ika OpraHoB U TKaHeH U3
3apO/bILLIEBbIX JIUCTKOB

02.03.2024

71

PoCT 1 pa3BUTHE KUBOTHBIX.
JIaGoparopHas pa6ora Nel5
«BBIsiB/IeHHE TTPU3HAKOB CXO/ICTBA
3apo/bIliiel TI03BOHOYHBIX )KUBOTHBIX»

0.5

05.03.2024

72

Pa3MHOKeHMe U pa3BUTHe PaCTEeHHM.
JIabopaTopHasi pa6oTa Nel6
«CTpoeHHe OpraHOB pa3MHOKeHUsI
BBICILIMX paCTeHUW»

0.5

07.03.2024

73

KonTposbHas pabora Ned

09.03.2024

74

WcTopusi CTAaHOB/IEHUSI U Pa3BUTHUS
TeHEeTHUKH KaK HayKH.

OCHOBHBI€ TIOHSATHSI U CUMBOJIbI
reHeTuky. JlaGopaTopHasi pa6ora Nel7
«[Ipo3o¢usia Kak 00BEKT FreHeETUUECKUX
1CClieIoBaHU»

0.5

12.03.2024

75

3aKOHOMEpPHOCTH HacJleJ0BaHus
MpY3HaKOB. MOHOTMOpUHOE
CKpelllBaHue.

IIpakTHueckas padora Ne5
"M3yueHue pe3ybTaToOB
MOHOTHUOPU/IHOTO CKpeILUBaHUs Y
npo3odub"

0.5

14.03.2024

76

[fuTosornyeckye 0CHOBbI

16.03.2024




MOHOTHOPHU/IHOTO CKpelL[iBaHUs

o AHanv3upyolijee CKpelBaHue. 1 19.03.2024
HenosiHoe joMuHMpOBaHue
JOurnbpuziHOoe CKpelyBaHue. 21.03.2024
78 IIpakTHueckas padora Ne6 1 0.5
«/3yueHue pe3ybTaTOB JUTHOPUIHOTO
CKpeLMBaHUs y JPO30(QUIb»
79 LluTonornueckrie OCHOBBI IUTUOPUTHOTO 1 02.04.2024
CKpeLVMBaHUS
80 CueruieHHOe Hac/iejOBaHUe [IPU3HAKOB 1 04.04.2024
81 XpOMOCOMHasi TeOpUs HaCJ/le,CTBEHHOCTH 1 06.04.2024
82 ['eneTturka nona 1 09.04.2024
83 ['eHOTHM Kak 11e/10CTHAsT CUCTEMA 1 11.04.2024
84 ["'eHeTHYeCKMI KOHTPOJIb Pa3BUTHUS 1 13.04.2024
pacTeHul, >)KUBOTHBIX U Ue/I0BeKa
85 V3MeHYnBOCTh NPU3HAKOB. Busbl 1 16.04.2024
HW3MEHYMBOCTU
86 MoudukalioHHasi U3MeHUUBOCTh 1 18.04.2024
BapuanoHHbIi psifi 1 BapyaliuOHHast 20.04.2024
KpUBasl.
JTaGopaTopHas pa6oTa Ne18
87 «HMccnefoBanue 3akOHOMepPHOCTEHN 1 0.5
MOAU(DHUKALIMOHHOW M3MeHUUBOCTH.
[TocTpoeHrie BapuaLlMOHHOTO psifia U
BapUaLlMOHHOU KPHBO»
a8 I'eHoTuNMueckasi U3MEHUUBOCTD. 1 23.04.2024

KoMb6urHaTHBHas U3MEHUHUBOCTE




89

MyTanroHHasi U3MeHUHBOCTb.

IIpakTnueckasi pabora Ne7
«MyTaiuu y 1po30dubl (Ha TOTOBBIX
MHKpOIIperiapaTax)»

0.5

25.04.2024

90

3aKOHOMepHOCTH MYTALIMOHHOT'O
ripoliecca. DNUreHeTUKa U SMUTeHOMHUKa

27.04.2024

91

I'eneTuka yesioBeka.
IIpakTHueckas padora Ne8
«CocTaByieHHe U aHa/TU3 POJOCTIOBHOM»

0.5

29.04.2024

92

MeTozbl MeULIMHCKOW T€HEeTUKU.
3HaueHHe MeJULIMHCKOU Fr'eHeTHUKU B
NpeAoTBpalLleHNH U JIeUueHU!
reHeTUYeCKHX 3abosieBaHUl uesioBeKa

02.05.2024

93

KonTtposibHas padorta Ne5

04.05.2024

94

OCHOBHbI€ TIOHSITHS CETeKI[HH.
JTabopaTopHas pa6ora Ne19
«VI3yueHure COPTOB KY/IbTYPHBIX
pacTeHui 1 Mopo/, JOMAIIIHHX
JKUBOTHBIX»

0.5

07.05.2024

95

MeTo/ibl CeIeKIIMOHHOMN paboThI.
JTaGopaTopHas padota Ne20
«VI3yueHrie METOZIOB CeTeKI[HH
pacTeHu»

0.5

11.05.2024

96

[JocTwkeHUs cesieKL[UM PAaCTeHUN U
JKMBOTHBIX.

IIpakTHueckas padora Ne9
«[IpuBMBKa pacTeHU»

14.05.2024




97 CoxpaHeHue, U3yuyeHre U UCI0J/Ib30BaHUe 1 16.05.2024
reHeTU4YeCKUX pecypcoB
buorexHosiorus Kak Hayka 4 0Tpacib 17.05.2024
TIPOU3BO/ICTBA.

98 praKTuﬁeCKaﬂ padora Ne10 L 05
«3yuenue 06be€KTOB GOTEXHOJIOTHUM»

99 OCHOBHBIe HaMnpaBJ/ieHUs] CUHTETUUECKOU 1 18.05.2024
Ouonorun

100 XPpOMOCOMHas Y reHHasi UH>KeHepus 1 21.05.2024

101 MeauiMHCKHe OHOTeXHOJIOTHH 1 23.05.2024

102 PesepBHbiit ypok. [loBTOpeHue, 1 25.05.2024
0000111eH1e, CUCTEMAaTH3aIHsl 3HaHUH

OBHIEE KO/IMYECTBO YACOB I10 102 35 135

I[TPOI'PAMME










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

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






