MHHHCTEPCTRO NPOCBEIUEHHA POCCHHCKOH PEJEPATIHH
MuHHCTEPCTRG 06PA30RANHA CTABPONGALCROTO KPan
(Oraen 0ApasNRANKT STMWHACTPANNE ANecanapopscxoi v
MYOHUARAALIOro ORPYTA
MOY COLT N 2, ¢ ATereamaponcnos

_,F
FACOMO PEEHD COCMACOBAHD ¥ |BH"4\"'[UiU /
PECT O HICE RH Y FAMCCTHT S 70 '-c&Topa mo Y[ ,.l.HpcuG DWEOLT N: 2
CAVRCHIHHCHHEM PHIrTied / /'/
Crusornn, s u X A7 g’v &,JJ{'&’ ( g
Ipuroxun KN | ¥ T.A. Tannzora R T Comenos
cr w28 i yera 2023 1014 Hppnkas Nu S0l

o adi s cesmadps 2023 o3

PARO'TASI NTPOTPAMMA
yuchiHoro npepiers «<bBH0 TOTAAY (FTTIVIVIEIILIA yPOoLenL)
L Dy rEonxen 10 g resan

n ID 2458060

e

Ceno Aackcaposckae 2023



IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yueGHOMY npeamMety "buomnorus" (nanee - 6M070THUA) HA YPOBHE CPEIHETO OOLIETO0
oOpazoBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pa3oBanuu
B Poccuiickoii @enepaunn», PI'OC COO, Konuennuu npenogaBanusi yueOHoro npeamera «buonorus»
Y OCHOBHBIX TOJIO’KEHUH (peiepaibHON paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebublii npeamer «buonorus» yrinyoiaéanoro yposHs usydenus (10 kiaccel) sSBIsETCS OJHUM U3
KOMIIOHEHTOB TpeAMeTHON obnactu «EcTtecTBeHHO-HayuyHble mnpeAMeTb». COrlacHO MOJIOKEHUSIM
®I'OC COO mnpodunbHble y4deOHBIE MpEeIMETHI, W3ydaeMble Ha YIrIIyOJIEHHOM YpOBHE, SIBISIFOTCA
crocobom auddepeHnranuy 00y4eHHsT HAa YPOBHE CpeaHero oOmero oOpa3oBaHHWS W TPH3BaHbBI
0o0ecneunTh  NPEeMCTBEHHOCTh  MEXKAY OCHOBHBIM  OOIIMM, CPEIHUM  OOIIUM, CpPEIHHUM
npodeccnoHaNbHBIM M BBICHIMM oOpa3oBaHHeM. B To ke Bpems KaxAblii U3 3TUX y4EOHBIX NMPEAMETOB
JODKeH OBITh OpPMEHTHPOBAH HA MPHUOPUTETHOE pelieHHe O00pa30BaTENbHBIX, BOCHHUTATEIBHBIX H
pa3BUBAIOIIMX 3a]a4, CBSA3aHHBIX C MpoopUEHTALMEH 00YyJaroIUXCs U CTUMYJIMPOBAHUEM HMHTEpeca K
KOHKPETHOW 00JIaCTMU HAy4yHOrO 3HaHUsS, CBS3aHHOTO C OWOJOTHEH, MEAUIIMHOM, SKOJOTHEH,
TICUXOJIOTHEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma o yaeOHomy npenmery "buonorus" ga€t npencraBieHre O 1EIN U 3a/1a4aX U3YUCHHS
yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE, OIpenesseT 00s3areabHoe (MHBAPHAHTHOE)
IIPEIMETHOE COJEPKAHUE, €r0 CTPYKTYpPUPOBAHME MO pazlielaM M TeMaMm, paclpeseieHre Mo KilaccaM,
PEKOMEHIyeT MOCIeA0BATEIbHOCTh HM3yYeHHUS y4eOHOro Marepuaiga ¢ Y4ETOM MEXKIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBS3CH, JIOTUKA y4eOHOTO Ipolecca, BO3PACTHBIX 0COOCHHOCTEH oOydarommxcs. B
porpaMMe 1Mo OUOJIOTHH Pealu30BaH MPUHIUI NMPEEMCTBEHHOCTH C U3yueHHEM OWOJIOTMH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, 6Jaromaps yeMmy IpoCMaTPUBAETCS HAPABICHHOCTh Ha TIOCIEYOIIee
pa3BuTHE OMOJIOTUYECKHX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, 3KOJOTMYECKOI0 MBILIUICHUS, IHPEJCTaBICHUNH O 3740pOBOM 00pa3e KHU3HU, Ha
BOCIUTaHHE OEpexHOro OTHOIIEHHs K OKpYy)Karolled NmpupoIHOU cpene. B mporpamme mo Ouonoruu
TaK)Ke MOKa3aHbl BO3MOXKHOCTH yuyeOHOro mpenmera «buomorus» B peanuzauuu TpedoBanuii ®I'OC
COO k miaHupyeMbIM JMYHOCTHBIM, METANpeAMETHBIM M MPEIMETHBIM pe3ylbTaTaM OOyueHHs U B
(OpMHPOBAHUM OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIbHOU JEATEILHOCTH OOYYAIOIIMXCS MO OCBOEHUIO
cojiep>KaHusl OMOJIOTMYECKOTr0 00pa30BaHUs Ha YPOBHE CpeiHero o01iero o0pa3oBaHusl.

VY4eOubiii mnpeamer «buonorus» Ha ypoBHE cCpeaHero o0miero o0pa3oBaHUs 3aBeplIacT
Ouosiornyeckoe oOpa3oBaHME B IIKOJIE M OPUEHTHUPOBAaH Ha paCIIMpeHHE U YIiayOJieHHe 3HaHUi
oOyyaroluxcsi 0 JKUBOM MPUPOJAE, OCHOBaX MOJEKYJISPHOW M KJIETOYHOM OMOJIOTHMH, SMOpPHOJIOTUU U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3ydyenne yuebHOro mnpenmera «buosorus» Ha YriyOJIEHHOM YpOBHE OPHEHTHPOBAaHO Ha
MOJIFOTOBKY OOYYaOLIMXCS K IMOCIEAYIOIIEMY MOJYyYeHHI0 OMOJIOTHYECKOro oOpa3oBaHMs B By3ax U
OpraHu3alysIX cpenHero mnpodeccuoHanbHOro obpazoBaHus. OCHOBY €ro coJepXaHHsS COCTaBISET
cucreMa OWOJIOTMYECKUX 3HAaHUM, MOJYyYEHHBIX NPHU H3YyYEHUH OOYYaIOUIUMUCS COOTBETCTBYIOIIHUX
CHCTEMaTUYEeCKHX DPa3JieloB OMOJIOTUU HAa YPOBHE OCHOBHOIO 00Iero obpaszoBanus, B 10 kimacce 3tu
3HAHUA TIOJNYYalOT pa3BUTHE. Tak, pPacIIUpEeHbl M YIIIyOJeHbl OMOJIOTWYECKHE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, IpruOax, OaKTepUsAX, OpraHu3Me YeloBeKa, OOLUIMX 3aKOHOMEPHOCTAX KU3HHU, JONOTHUTEIBHO
BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHHUS MPUKIAAHOTO U IOMCKOBOTO XapakTepa, KOTOPbIE MOKHO
UCMOJIb30BaTh KaK OPUEHTHPHI JUIS MOCIEAyIoIIero Beidopa npodeccun. Bo3moxkHa Takke MHTErpars
OMOJIOTMYECKHUX 3HaHUM C COOTBETCTBYIOIIMMH 3HAHUSIMHU, ITOJYY€HHBIMH 00YYaIOIIUMHUCS PU U3yUYEHUU
(bu3MKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMbl o yaeOHomMy mpenmery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA MOAXOABI K u3yueHHto Owuosoruu. CorinacHo MM, U3y4yalOTCsl CBOMCTBA H
3aKOHOMEPHOCTH, XapaKTepHble MJs KUBBIX CHUCTEM pPAa3HOrO YPOBHS OpraHU3allluH, SBOJIIOLHU
OpPraHUYecKOro Mupa Ha 3emiie, COXpaHeHHUs] OMOIOTHYECKOro pasHooOpas3us miaHeTsl. Tak, B 10 kiacce
M3YYalOTCsl OCHOBBI MOJIEKYJISPHOW M KJIETOYHOM OuoNoruu, 3MOpPHOJOTHU M OHOJOTHUH Pa3BUTHUS,
TCHETUKHM U CEJEKIMH, OWOTEXHOJOTMHM U CHUHTETUYECKOH OHONOrUMH, aKTyaJu3UpPYIOTCS 3HAHHS
oOydJaroruxcs mo 00TaHUKE, 300JI0THH, AHATOMHH, (PU3UOIOTHH YeTTOBEKa.

VYuebnblii npeamer «buosorus» mpusBaH 00€CNEUYUTh OCBOCHHUE 00YYArOIIUMUCS OMOIOTHYECKUX
TEOpU U 3aKOHOB, UJIEH, MPUHITUIIOB U MIPABUJI, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, 3HAHUWA O CTPOCHUHU, MHOTOOOPa3HH MU OCOOCHHOCTSX KIJIETKH, OPraHu3Ma, MOIYJISAIHH,



OMOIIeH03a, DKOCHUCTEMBI, O BBIJAIONIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIIEOBAaHUSIX B
OMOJIOTHH, MPUKIAAHBIX acleKTaxX OMOJIOTWYECKMX 3HaHuM. [l pa3BUTHUA M TOJAEpXKaHHUS WHTepeca
oOyyaromuxcs K OHOJOTMM HapsAy €O 3HAUUTENbHBIM OOBEMOM TEOPETHYECKOrO MaTrepuana B
COJIEp’)KaHUU TMPOTrPaMMbI IO OHOJOTUU MPEIyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTaHOBJICHHUS U
Pa3BUTHS TOW WM MHOM 00J1aCTH OMOJIOTHH, BKJIAZIOM OTEUYECTBEHHBIX U 3apyOSKHBIX YUEHBIX B pEIICHUE
BXHEHIINX OMOJIOTMYECKUX U SKOJIOTHUECKUX MpoOseMm.

Lenp wusydenuss yuebHoro mnpeamera «buonorus» Ha yriyOnEHHOM YpPOBHE — OBIIAJICHUE
00y4aroIUMUCS 3HAHUSAMU O CTPYKTYPHO-()YHKIIMOHAIBHOM OpraHM3ally )KUBBIX CUCTEM Pa3HOrO paHra
U MpHOOpETeHWE YMEHUN HCIOJb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUU HHTEpECca K ONPEAeTIEHHOM
obnactu mpodeCcCHOHANBHOM JIESITEIIBHOCTH, CBSI3aHHOW C OWOJorMed, WM K BBIOOpPY y4eOHOTO
3aBeJICHUS IS TIPOIOJKEHHUSI OMOJIOTHYECKOTO 00pa30BaHuUs.

Joctuxkenne nenud u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE
o0ecrieYnBaeTCs peIeHUEM CIeTYIONUX 3a/au:

OCBOEHHE OOYYaIOIIMMHCS CUCTEMbl OHOJIOTMUECKHUX 3HaHWM: 00 OCHOBHBIX OHOJIOTHYECKUX
TEOpHSX, KOHIENIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H TpaBWIIAX, COCTABISIONIMX
COBPEMEHHYIO €CTECTBEHHO-HAyUHYI0 KapTUHY MHpPA; O CTPOCHUH, MHOTOOOpa3suu U OCOOEHHOCTSIX
OMOJIOTMYECKHX CHCTEM (KJIETKA, OPraHu3M, TOMYJISIs, BII, ONOTEOICHO3, Onocdepa); O BBIIAOIINXCS
OTKPBITHSX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OUOJIOTHH;

O3HAKOMJICHHE OOYYaIOMIMXCS C METOJaMH IIO3HAHUS XMUBOW TPHPOJBI HCCIEI0BATEIbCKIMHA
METOJIaMU OMOJOTHYECKUX HAayK (MOJIEKYJISIPHON M KIETOYHOM OMONOTHH, SMOPHUOIOTHH M OHOJOTHH
pa3BUTHs, TCHETUKM M CEJIEKIMH, OMOTEXHOJIOTMH W CHHTETHYECKOW OHOJIOTHH, IaJeOHTOJIOTHH,
HKOJIOTHH); METOJAAMH CaMOCTOSITEIBHOTO MPOBEACHUSI OMOJOTHYECKIX UCCIEIOBAHUN B 1aOOpaTOpuu U
B npupo/ie (HabItoieHIEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHHE OOYYalOIIUMHUCI YMEHHSIMH: CaMOCTOATEIbHO HAXOIWTh, aHAIM3UPOBATh W
UCTOJB30BaTh OWOJIOTHYECKYI0O HWH(GOPMAIHMIO; MOJB30BAaThCA OHMOJIOTUYECKOH TEPMUHOJOTHEH U
CHUMBOJIMKOH; yCTaHaBJIMBaTh CBS3b MEXKJY pPa3BUTHEM OHOJIOTUM U COLHUAIbHO-3KOHOMUYECKUMHU M
HKOJIOTUYECKUMHU TIpoOJIeMaMH YEJIOBEUECTBa; OICHUBATH TMOCIEICTBHS CBOCH NESTEIHHOCTH II0
OTHOIICHUIO K OKpY’Kalolled NpUpOAHOI cpelie, COOCTBEHHOMY 37I0POBBIO M 3/10pPOBBIO OKPYXArOIINX
moieil; 000CHOBBIBATH M COOMIOAATh MEpbl MPOQPHIAKTUKN HH(GEKIMOHHBIX 3a00JIeBaHUN, NpaBuiia
NOBEJCHUsT B TMpHpoJe U obecreueHUs OE30MaCHOCTH COOCTBEHHOW JKHM3HEAEATENbHOCTH B
YpEe3BBIUANHBIX CHUTYalUAX IMPHPOTHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHEIC
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pazBuTHE y OOYyYarolMXCS WHTEIJIEKTYaJbHBIX U TBOPYECKMX CIIOCOOHOCTEH B Ipoliecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITHSIMM U COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHMOJIOTHUH,
pemaeMpIMi €10 MpOoOJeMaMH, METOMOJIOTHEH  OMOJOTHMYECKOTO  HWCCIENOBAaHMS, IPOBEICHUS
HKCHEPUMEHTAIbHBIX UCCIEI0BAaHUM, pelIeHns OMOJOrMYECKUX 3a]ad, MOJCIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y 00YYaIOUINXCS [IGHHOCTHOTO OTHOIICHMS K KUBOW MPUPOE B LIEJIOM U K OTJECIBHBIM
e€ oO0beKTaM H SBICHUSIM; (POPMUpPOBAHWE HSKOJOTHMUECKOW, TEHETHYECKOW TPaMOTHOCTH, OOIIEH
KYJIBTYpbl IOBEJICHUS B IPUPOJIE; MHTETPALMN €CTECTBEHHO-HAYYHbBIX 3HAaHU;

npuoOpeTeHne OO0YYAIOIUMUCS KOMIIETEHTHOCTH B  PAlMOHAIBHOM IPHPOJIONIOIE30BAHIH
(cobmronmeHne mpaBWUiI TMOBEACHUS B IPHPOJIE, OXpaHbl BUJOB, IKOCHCTEM, OHOC(hEpbl), COXpaHEHUH
COOCTBEHHOTO 3/I0pOBbSl U 3JI0POBbS OKPYXKAIOIIMX JtOoJed (coOmoaeHuss mep NpodHIaKTUKH
3a0osneBaHul, oOecriedeHne O€30MacCHOCTH KHU3HENEATENBHOCTH B  UYPE3BBIYAMHBIX  CUTYalHUAX
MIPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS OMOIOTUIECKUX 3HAHUWA U YMEHHH B
MIOBCETHEBHOM JKU3HU;

CO3JIaHHE YCIIOBH JIJIsl OCO3HAHHOTO BHIOOpa 00YYAIONIMMHCS HHIMBUIYaTbHONH 00pa30BaTeIbHON
TPAeKTOPUHU, CIOCOOCTBYIOIIEH  MOCIEAYIOIMIEMY TMPO(PECCHOHATHHOMY  CaMOONPEACICHUIO, B
COOTBETCTBUH C MHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSAMU PETHOHA.

OOmiee yuCIIO 4acoB, OTBEACHHBIX HA M3y4eHHE OMOJOTHHM Ha YIIyOJIEHHOM YPOBHE CpPEIHErO
obmero obpaszoBanusi, cocrapiser 204 gaca: B 10 kimacce — 102 vaca (3 ygaca B Hegenmo), B 11 kimacce —
102 gaca (3 gaca B HezeIIo.

OT6op opraHu3aIMOHHBIX (OPM, METOJOB W CPEICTB OOyYEeHHs] OMOJOTHM OCYIIECTBISACTCS C
yu€TOM crieuu(UKU ero Colep>KaHusl U HAIpaBIEHHOCTH HA IPOI0JDKEHHE OMOIOTHYECKOT0 00pa3oBaHus
B OpraHHU3alUsiX CPeIHEro Mpo(hecCHOHaNbHOTO U BBICIIET0 00pa30BaHusl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue NporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY TOCYIapCTBEHHOMH
uroroBoi arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OWOJOTHST — KOMIUIGKCHas Hayka. KpaTkas WUCTOpHS pa3BUTHUS OHWOJIOTHH.
buonoruueckue Hayku u uzydaemble UMH npoOiembl. DyHaaMeHTadbHbIE, MPUKIATHbBIE U TOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouosorud B (HOPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Tpodeccun, cBs3annble ¢ Ouonorueil. 3HaueHne OMOJIOTHHM B MPAKTUYECKOH NEATETHHOCTH YellOBEKa:
MEIULMHE, CEIbCKOM X035MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpanuu

[Toptpersr: Apucrorenn, Teodpacr, K. Jlunnent, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I
Mennens, B. U. Bepuanckuii, U. II. IlaBnos, . . Meunukos, H. Y. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamuy, «CucTemMa OMOJOTHIECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

Kupbie cuctembl Kak TmpeaMeT u3ydeHusi Ouosiornu. CBOWCTBAa >KMBBIX CHCTEM: E€IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh W IEJOCTHOCTh, CIIOXHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPTaHU3AIUsl, CaMOBOCIPOM3BEICHUE, Pa3JAPAKUMOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE.

YPpOBHHM OpraHu3aluy >KUBBIX CHCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIM,
MOMYJSAMOHHO-BUZIOBOM,  9KOCHCTeMHBIH  (OuoreoneHotuueckuit),  Ouocepusiii.  IIpoueccsl,
MIPOUCXOMSAIINE B KUBBIX cucTeMax. OCHOBHbBIC MPU3HAKU KUBOTO. JKM3HB Kak opMa CyIIECTBOBAHUS
Marepuu. Hayku, nzydaroniye >KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuenne kuBbIX cucreM. Mertoasl Ouonornyeckod Hayku. HaOmionenue, wu3MepeHue,
SKCIIEPUMEHT, CHUCTeMaTu3auusi, MeTaaHanu3. [loHsATHE O 3aBUCMMON W HE3aBUCUMON MEPEMEHHOM.
[TnanupoBanue skcriepumenta. [locranoBka u npoBepka runote3. Hynesast runotesa. [lonatue BoIOOpKU
u e€ nmoctoBepHOCTh. PazOpoc B Ouonormueckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH IOTYYEHHBIX
pe3ynbTaToB. [[pUunHBI UCKaXKEHUS PE3YIbTAaTOB dKCIIepuMeHTa. [IoHsATHE CTaTHCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TPU3HAKU >KH3HWY», «buonormyeckue cucrembl», «CBoiCTBa
XKUBOM MaTepun», «YpPOBHU OPraHU3aLUU KUBOU NMpUpoabl», «CTpOEeHHE KUBOTHOU KieTku», «TkaHu
AKHUBOTHBIX», «CHCTEMbI OPraHOB YeJIOBEUYECKOro opraHuzMay, «buoreonenos», «buocdepar», «MeTosl
W3Yy4YEHUS KUBOU MTPUPOIBIY.

O6opynoBanue: nabopaTopHOE OOOpYJAOBaHWE [Jisi TPOBEICHUS HAONIOJACHUN, W3MEpPEHUH,
AKCIIEPUMEHTOB.

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-(GyHKIIMOHATBHAS €UHHIIA )KUBOTO. MlcTopus OTKphITUS KIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIann, M. [netinen, P. Bupxos). OcHOBHBIEC TIOIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUH.

Metoapl MOJEKYISIPHOW U KJIETOYHON OMOJIOTHH: MHUKPOCKOIHUs, XpoMarorpadus, srmekrpodopes,
METOJT MEUYEHBIX aToMOoB, nuddepeHmanbHOe EHTPUPYTHUPOBAHUE, KYJIHTUBHPOBAHUE KIETOK.
U3zyuenue @urcuposannvix Kkiemox. IEKTpOHHAasE MHUKpockonus. Kowughoxanvnas mukpockonus.
Bumanvnoe (npudsicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxeMbl: «CBETOBOM MHKPOCKOT, «DJIEKTPOHHBIH MHUKpPOCKOM», «cTopus pa3Butus
METOJ0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOINpENnapaTtbl pacTUTENbHBIX, JKUBOTHBIX U
OaKTepHaJIbHBIX KIETOK.



Tema 4. XumMnyeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHl. Bona u €€ ponp Kak
pacTBOPUTEII, PEareHTa, y4acTHe B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOpEryasiuuu. MuHepalbHble
BEIIECTBA KJIETKU, MX OMOJIOrHYecKasi poiib. Poib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buonormyeckue nosumepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enxoB. CTpyKTypsl OenKkoBoi Mosiekyibl. IlepBudnas cTpykrypa Oenka, nenTuaHas CBsA3b. BTopuuHas,
TpeTU4Hasi, 4YeTBepTUYHas CTPYKTyphl. Jlenarypamnus. CsoiictBa OenkoB. Kiaccuduxamnus Oenkos.
buonornueckue GpyHkuuu 0enkos. [lpuonusl.

VYrneBoabl. MoHocaxapuibl, Iucaxapuabl, OJUrocaxapuabl M moducaxapuisl. OOmuMA MIaH
CTpoeHus U (PU3UKO-XUMHUYECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIIMK yriI€BOIOB.

Jlumuaer. T'uppodunbHO-rUApOdOOHBIE cBoMcTBa. Kiaccudukanus naunumoB. Tpurimiepusi,
dbocdomunuabl, BOCKH, cTepouibl. buonornueckue GyHkimu umuaoB. OOIme cBOWCTBAa OMOTOTHISCKIX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxneunoBbie kucnotsl. IHK u PHK. Ctpoenne nyknenHoBbix kucinoT. Hykneoruasl. [Ipuniun
koMiuiementapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — aBoiinas crnupans. MecToHaxoxIeHUE U
ounonornueckune Gpynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B kiterke.

Ctpoenue monekynbl AT®. Makpoaprudeckue cBsizu B Mosiekyjie AT®. buonorndeckue GpyHkuuu
AT®. BoccTaHOBIICHHBIE TIEPEHOCUYUKH, HX (DYHKIIUU B KIIETKE. /pyeue nykieosuompugocpamor (HTD).
CexksenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouonorus: OWOXMMHYECKHE U OHOPHU3MYECKHE WCCIEAOBAaHHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpPHI OMoMONeKy. Moodenuposanue cmpykmypol U QYyHKYUti 6UOMONEKYN U UX
Komniekcos. Komnvromepnulii Ouzaun u opeaHu4eckuti cunmes OUoOMOoNeKyl U UX HenpUpPOOHbIX AHANO208.

JdeMoHcTpamun

[loprpersr: JI. Ilomunr, Jx. Yorcon, ®@. Kpuxk, M. VYunkunc, P. ®pauxnun, ®. Conrep, C.
IIpy3unep.

Huarpammsbl: «PacripeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOW MpUpoje», «PacnpeneneHue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmuupsr u cxemsl: «lleproguueckast Tabauna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJIbI
BO/IbI», «BemecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe MoJekyibl Oenka», «CTpyKTypbl OeIKOBOM
MOJIEKYNIb», «CTpoeHue MOJEeKyNl yriaeBoaoB», «CTpoeHue MOoJeKysl IUnuaoB», «HykienHoBble
KHUCIIOTBI», «CTpoeHne MoieKynsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000pYyI0BaHUE.

JlaGopaTopHas padora «OOHapyxeHue OelKOB C IMOMOILIbI0 KAU€CTBEHHBIX PEAKLUII».

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tumel  KJIETOK: dyKapuoTHUeckas U  mpokapuoTudeckas. CTpyKTypHO-()YHKIIMOHAIbHBIE
00pa3oBaHMS KIETKH.

Crpoenne mnpokapuoThdeckoi kinerku. Kierounas crenka Oaktepuit u apxeil. OcoOGeHHOCTH
CTPOCHHUSI TETEPOTPOPHON M aBTOTPOPHON MPOKAPUOTHYECKUX KJIETOK. MECTO W POJb IPOKApHOT B
OuoIIeHO3aX.

Ctpoenne u (QyHKUMOHMpOBAaHUE JSyKapuoTHueckod kieTku. [lmazmaTuueckas MemOpaHa
(mnazmanemma). CTpykTypa Iuta3Matudeckoil MmemOpanbl. TpaHCIoOpT BelIeCTB yepe3 MiIa3MaTHYecKylo
MeMOpaHy: naccuBHbIN (qud¢y3us, obneru€HHas Auddy3us), aKTUBHBINA (MEPBUYHBIA M BTOPHUHBIH
akTUBHBIM TpaHcnopt). [lomynponunaemocts MeMmOpanbl. PaGora HaTpuii-kanueBOro Hacoca.
DOHJOUMTO3: MUHOIUTO3, paronuTo3. Jk3o1uTo3. Knerounas crenka. CTpykTypa U QyHKIHN KIETOYHOMN
CTEHKH PAaCTEHHIA, TPHOOB.

Hwurtommazma. Iluto3zome. Ilutockener. JIBuxeHune 1urToriasmbel. OpraHowabl  KJIETKH.
OpHoMeMOpaHHBIE OpraHoOWIbl KJIETKW: HHAomiazmaruueckas cets (JIIC), ammapar [Nombmxu,
JU30COMBI, UX cTpoeHue U (GyHKIUU. B3aumMocBsI3b 0JHOMEMOpaHHBIX OPraHOMIOB KieTKu. CTpoeHue
TPaHYJISIPHOTO pPETUKyInyMa. Mexanusm Hanpasnenus 6eaxos ¢ IOIIC. CuHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KJIETOYHBIX MeMmOpaH. [maakuii  (arpaHysspHBIA) SHIOIUIA3MATUYECKHH  PETHKYIYM.
Cexperopnas ¢ysakius anmnapara [onsmxu. Moougurkayusa benxos 6 annapame I onvoarcu. Copmuposka
benxkos 6 annapame ['onvoxcu. TpaHCHIOPT BeELIECTB B KIETKE. Bakyoln pacTUTENbHBIX KIIETOK.
Kinerounsiii cok. Typrop.



[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKU: MUTOXOHJPUH, TUIACTHIIBL. [Ipoucxodcoenue MumoxoHopu
u naacmuo. Cumouoeenes (K.C. Mepeosickosckuil, JI. Mapeynuc). CtpoeHue u PyHKIIUH MUTOXOHIAPUHA U
wiactua.  [lepBuyHble, BTOPUYHBIE U CIOXKHBIE IUIACTHABI  (POTOCHHTE3UPYIOIIUX  SYKapHOT.
XJ10pOIIacThl, XPOMOILUIACTHI, TEMKOILIIACTHI BBICIIUX PACTCHHIHA.

HememOpanusie opranouas! kieTkd CtpoeHne u (GyHKIUHA HEMEMOPAHHBIX OPTaHOMIOB KIIETKH.
PuGocomsl. Ilpomesicymounvie ¢punamenmol. MUKpopUIaMEHTBL. AKmuHo8ble MUKPODUIAMEHMbL.
MplieyHble KIETKH. AKMuUHOBble KOMNOHEHMbl HembluleunblXx Kiemok. Mukporpyoouku. KierouHsrit
ueHtp. CTpoeHne U JBUKEHHE >XTYTHUKOB M PECHHUYEK. MHKPOTpYOOUKM LUTOIUIa3Mbl. LleHTpuonb.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxamu. Momopmsie benxu.

SAnpo. OGosouka siapa, XpoMaTHH, KapUOIUIa3Ma, SAPBIIIKHA, UX CTpoeHHe U (QYyHKUIUU. SnepHblit
6enKoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACHIONOKEHHE XPOMOCOM B HHTEP(A3HOM siape. DyxpomamuH u
cemepoxpomamut. benku XpomMaTUHA — TUCTOHBI. JJuHamuxa si0eprot 0bonouku 6 mumose. HAoephbiil
Mpancnopm.

Knerounsie BxmoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK JYKapUOT (PacTUTEIbHOMH,
KUBOTHOM, TpUOHOI1).

JdeMoHcTpamun

[optpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpel u cxembl: «CTpoeHHE JYKApHOTHYECKOW KIETKH», «CTpOoeHUE >KUBOTHOU KIIETKUY,
«CTpoeHre  pacTUTENbHOW  KJIETKU»,  «CTpoeHue  MUTOXOHApUM»,  «Sapo»,  «CTpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKpPOIIpENapaTbl PACTUTENbHBIX, MXUBOTHBIX KJIETOK,
MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

Tema 6. O0MeH BelllecTB M NpeBpalLlleHNe JHEPTUH B KJIeTKe

AccuMmisiivisi U JUCCUMMIISALUS — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOHBIA W TeTepoTPOHBIA. YdYacTHEe KHUCIOpoJa B OOMEHHBIX MpoIeccax. DHEPreTH4ecKoe
obecrieyeHne kietku: mnpeBpameHne ATdD B oOMmeHHbIX mporeccax. DepMEHTATHUBHBIH XapakTep
peaknuii KJIeToyHoro metabonusma. DepMeHThI, WX CTPOEHHE, CBONCTBA U MEXAHU3M JEHCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTaHMUECKUX KaTalu3aTopoB. benku-akTUBaToOpbl U OENKH-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKIIUN OT pa3MyuHbIX (PaKTOPOB.

IlepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHDBIU
domocunmes y b6axmepuu. Ceemocoduparowjue nuemeHmvl U NUSMEHmMbl PeaKyuoHHo2o yenmpa. Pomib
XJIOPOIUTacTOB B mporiecce poTocuuTe3a. CBeToBas u TeMHOBas dasbl. Pomoovixanue, Csz., Cs- u CAM-
munvl pomocunmesa. 1IponyKTUBHOCTh (OTOCHMHTE3a. BiMsHHE paznuyHbIX (aKTOpPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XeMmocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTpUGUIUpYIOLIHME OaKTepuw,
xKenez00aKkTepuu, cepoOaKTeprH, BOIOPOIHbIE OaKTepun. 3HaU€HUE XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. IlpogykTel OpokeHHS UM UX HCIOJIb30BaHHE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOIOTUU M BO30YAUTENHN OOIE3HEH.

AnpoOHBIE OpraHu3MBbl. JTamnbl dHEpreTudeckoro oomena. IloaroroBurenpHblil dTan. [nukomus —
0ECKHCIOPOAHOE PaCUICTNICHHE TITIOKO3bI.

buonoruueckoe oOxucieHue, WM KJIETOYHOE JbIXaHUE. Poilb MHUTOXOHIpPHII B Mpoleccax
Ouosiornyeckoro okucienus. lluxmmueckue peakuuu. OxuciautenbHoe (ochopuimpoBanue. IHepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomonnoti ATD-cunma3soi.
[IpeumymiectBa  a’poOHOro myTh oOOMEHa BEIIECTB Mepel  aHadpoOHBIM.  DPPEKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

JdemMoHcTpanuu

[Toptpersr: k. Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A. Durensrapar, II
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCHHTE3Y», «IDHEpPreTuuecknii oomMen», «buocunres Genka», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyAOBaHWE [Jsi MPUTOTOBJICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHasi padora «/3ydeHHe KaTaJIMTHYECKOM AaKTUBHOCTH (epMEeHTOB (Ha mpumepe
aMuIa3bl WIK KaTanas3bl)y.

JlaGopaTopHas padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.



Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KiIeTKe

Peaknun mMatpuuHoro cunresa. lIpyHIMN KOMIUIEMEHTAPHOCTU B PEAKLMIX MATPUYHOIO CHHTE3A.
Peanmzanus HacnenctBeHHOM uHpopmanuu. ['eHeTHUecKWid KoJ, €ro cBOMCTBAa. TpaHCKpunIus —
MatpuuHblii cuHTe3 PHK. IlpuHuunel TpaHCKpUNIMHM: KOMILUIEMEHTAPHOCTb, AHTUIAPAJIIEIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckoti kiemke. Hexooupyrowue PHK.

Tpancnsanus u eé sranbl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. YcinoBus OMOCHHTE3a
oenka. KogupoBanue aMuHOKUCIIOT. Ponbs pubocom B OnocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoeHuu 2eHos. Opranuzaius reHoMa y mpoKapHoT U 3yKapuoT.
Perynsnust akTHBHOCTH T€HOB y npokapHoT. ['unoresa onepona (@. XKako0, XK. Mano). MozrekyrsapHnuvie
MeXanuzmvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enos. Perynsauus
O0OMEHHBIX IPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycobl — HekieTouHble (OPMBI )KU3HU U 00IUraTHble napa3uTbl. CTpOCHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuzunennwvii yuxn JHK-cooepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Oopamuas mpancKpunyus, peeepmasa, uHmezpasd.

BupycHsie 3aboneBanusi uenoBeka, kuBOTHBIX, pactenmit. CIINI, COVID-19, couumansheie u
MEAHUIIMHCKUE MPOOTIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6Gorvuwux maccugosé («bigdatay) cmpyxkmyphoix
buonoeuueckux Oanuvix. Hamomexnonocuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie @hyHKyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdeMoHcTpamun

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmuis! u cxeMmsl: «buocunTes 6enkay, «I'eHeTrnueckuii kKoay, «Bupycs», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. JKusHeHHBIH MUKJ KJIETKHA

Knerounslit uuxi, ero nepuonasl u perynsauusa. Matepdaza mu muto3. OcoOEHHOCTH TNPOIIECCOB,
npoTekaromux B uHTepdase. Iloaroroska kieTku k nenenuto. [Ipecunrerndeckuit (HOCTMUTOTUYECKHIA),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TEPHOIbl HHTEP(DA3HI.

Matpuunslii cunre3 JJHK — perumkanus. lpunnuner perumkanuu JIHK: xommuiemMeHTapHOCTS,
ITOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUNapauieabHOCTh. Mexanusm permkannn JIHK. Xpomocomsr.
Crpoenne xpomocom. Temomepbl M TemoMepasa. XPOMOCOMHBIM HaOOp KIETKM — KapHOTHIL
JIMTIOUTHBIN U TaIIONIHBIA HA0OphI XpoMocoM. ["'oMoToruyHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Henenune knetkn — muto3. CTaauu MHUTO3a M NPOUCXOIALIME B HUX Mpolecchl. THUIBI MUTO3a.
Kapnokunes n nuroknnes. buosornueckoe 3HaueHHE MUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemast kietouHas rudesb — aronros.

Knerounoe sapo, XpoMocoMbl, (QYHKIMOHaJbHas TE€HOMHUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas kiemka» — dbuourngopmamuueckue mooenu
dyHKYUOHUPOBAHUS KIIEMKUL.

JdemMoHcTpanuu

Tabnuib! u cxembl: «KU3HEHHBIN TUKIT KIETKNY, «MuTo3y», «CTpoeHne XxpoMocomy, «Permukamms
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

JlaGopaTopuasi padora «HaOnrofeHne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHU3MOB

buonoruueckoe pasHoobpaszue opraHuzMoB. OAHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOUHBIE
OpPTraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M JKU3HENEATEIbHOCTH OAHOKIETOYHBIX OpraHu3moB. baktepuu, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIH, APYrHe MPOTHCTHL. KolOHNAaIbHbIE OpTaHU3MBI.

B3anmocBA3bp yacTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbl OpPraHOB.
OpranusMm Kak exuHoe Lenoe. ['omeocras.

Tkanu pactenmii. Tumbl pacTUTETBHBIX TKaHEW: oOpa3oBaTelbHAas, MOKPOBHAs, MPOBOAIIAS,
OCHOBHasA, MexaHuuyeckass. OCOOCHHOCTH CTpoeHUs, (DYHKIMI U pacloIOKEHUs TKaHEH B oOpraHax
pacTeHui.



TkaHu XUBOTHBIX M 4YEJIOBEKA. THUIBI JKUBOTHBIX TKAaHEH: AMMTEIUANIbHAsA, COECIMHUTENIbHAS,
MbllIeyHast, HepBHast. OCOOEHHOCTH CTPOEHHUs, (PYHKIMHA U pacroN0oKEeHUs TKaHEH B OpraHax *HBOTHBIX
U 4EJIOBEKa.

Opranel. BereratuBHblE M TI€HEpaTHBHBIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB U CUCTEM OPI'aHOB.

Onopa Tena opranmsmoB. Kapkac pacrenuil. Ckenersl OIHOKJIETOYHBIX M MHOIOKJIETOYHBIX
AKUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. J[BHXKEHHE OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIHOE, >KI'YTHKOBOE,
pecHuYHOE. /[BUKEHHE MHOTIOKJIETOYHBIX PACTEHUM: TPOIIM3MBI U HACTUM. [[BHIKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucreMa. Peduexc. CkeneTHble MBIIIIBI U UX paboTa.

IInranue opranusmoB. Iloryomenue BOJbI, YIJIEKUCIOIO Tra3a M MUHEPAIbHBIX BELICCTB
pacreHusaMH. lIuTaHue >kMBOTHBIX. BHYTpHIIONIOCTHOE M BHYTPHUKIETOYHOE mHILeBapeHue. lIutanue
IIO3BOHOYHBIX KUBOTHbIX. OTHenbl NUIIEBAPUTEIBHOTO Tpakra. [luineBapUTeNbHbIE KENE3bl.
[InmeBapuTenbHas cCUCTEMa Y€JI0BEKa.

pixanue opranu3moB. Jlpixanwe pactenmid. [lpixanue >xuBOTHBIX. Juddysus razos dyepes
MOBEPXHOCTh KJeTkH. KoxkHoe npixaHue. [[pixarenbHas noBepXHOCThb. JKabepHoe U JIEroyHOE JbIXaHUE.
JlbIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCJIOXKHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CUCTEMA 4YeaoBeKa. MeXaHW3M BEHTWIILMM JIETKUX Yy NTUL U
MiekonuTaomux. Perynsnus apixanusd. JlpixareabHble 00bEMBI.

Tpancnopr BemecTB y OopraHu3MoB. TpaHCIIOPTHBIE CHUCTEMBbI pacTeHHMM. TpaHCIOPT BEILECTB y
*KUBOTHBIX. KpoBeHocHas cucrema m €€ opranbl. KpoBeHOCHasi cucreMa IO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE cocyabl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIIOLHOHHBIE
YCIIO)KHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMbI I103BOHOYHBIX JKHBOTHBIX. PabGorta cepaua u eé
peryJssnus.

Boigenenue y opranusmoB. Beigenenue y pactenuil. Beinenenue y xuBOTHbIX. COKpaTUTENbHbIE
BakyosH. Opransl BblieneHus. OUIbTpalys, CeKpelus 1 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThI
OopraHoB BbljieeHHsl. CBsI3b IOJIOCTU Tella C KPOBEHOCHOM M BBIICTUTENIHON cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KMBOTHBIX M 4enoBeka. [louku. Ctpoenue u pyHkunoHupoanue HeppoHa. OOpa3oBaHue
MOYH Yy YEJIOBEKA.

3ammra y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbel OakTepuil M IHCTHI
MpOCTEHIINX. 3alMTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrtukyna. CpencrtBa macCUBHOW M XMMHUYECKOU
3amuThl. DUTOHIUABI.

3amuTra y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alUTa OpraHu3Ma OT
Oonezneil. IMmyHHast cuctema yenoBeka. KieTouHbli M TyMOpajdbHBIH MUMMYHUTET. Bpoxa€HHBIA U
NpUOOPETEHHBIN crienupuyeckuii UMMyHUTET. Teopusi KIOHaIbHO-celleKTUBHOIO uMMyHuTera (I1.
Opnux, ®. M. bepner, C. Tonerasa). BocmanmutenbHble OTBETHI OpraHu3MoB. Poyib BpOXXIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€eBaHUH.

PasgpaxkxuMoCTh M peryssiiuss y OpraHu3mMoB. Pa3ipakuMoCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHuil. POcTOBBIE BeneCcTBa M UX 3HAYEHUE.

HepBHas cuctema u peduexTopHas peryisiuus y >KUBOTHbIX. HepBHas cuctema M €€ OTIEINbI.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS HEPBHOM CUCTEMBI y JKMBOTHBIX. OTHENBI T'OJOBHOTO MO3Ta
MI03BOHOYHBIX KUBOTHBIX. Pediiekc u pedaexropHas ayra. besycioBHble U yCIIOBHBIE peQIIEKCHI.

['ymopanbHas perynsinus U SHAOKPHHHAS CHCTEMa KMBOTHBIX U 4esloBeKa. JKene3bl SHIOKpUHHON
CUCTEMBl M HUX TOPMOHBI. JlelicTBME TOpPMOHOB. B3auMMOCBS3b HEPBHOW M HHIAOKPUHHOW CHUCTEM.
'unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabnuue! u cxembl: «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOKIIETOYHBIE BOJOPOCINY, «bakrepuny,
«Ipocreitmme», «OpraHbl IBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHOB MO3BOHOYHBIX KHUBOTHBIX,
«BHyTpeHHee cTpoeHne HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHue cTeds»,
«CTpocHHME JIMCTOBOM IUIACTHHKM», «TKaHM >XKUBOTHBIX», «CKener uenoBeka», «llnmeBapurenpHas
cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHast cucrema», «Koxay,
«MpIieyHasi cucreMay, «BplnenurenpHas cUCTeMa», «DHIOKPHHHAA cUCTeMa», «CTPOCHHE MBI,
«Ummynuter», «KumeunononoctHele», «CxemMa mUTaHUS pacTeHui», «KpOBEHOCHBIE CHCTEMBI
MIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHme ruapel», «CTpocHHME IUIaHApuW», «BHYTpeHHee CTpOEHHE



noxzaeBoro uepBs», «HepBHas cucrema poeido», «HepBHas cuctema nsarymkum», «HepBHas cucrema
npecMbikaomuxcs», «HepBuast cucrema nruny», «HepBHas cucrema miekonurtamomuxy, «Hepshas
cucTema 4eroBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MMKpPOIpENnaparbl  OJHOKIETOYHBIX  OpPraHU3MOB,
MUKpOIpenaparsl TKaHEW, PaKOBHUHBI MOJUIIOCKOB, KOJUJICKIIMM HACEKOMBIX, WIJIOKOXKUX, >KHBBIC
SK3EMIUIAPhl KOMHATHBIX pAacTeHHM, repOapuu pacTeHH pa3HBIX OTIENOB, BIAXHbIE MpernapaThl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeIOBEKa,
o0opynoBaHuE Ui JAEMOHCTPAllMd IOYBEHHOTO M BO3AYIIHOTO MHTAHUSA PACTEHHUH, pacuierieHus
Kpaxmasia u OenKkoB moja JAeicTBHeM (EPMEHTOB, OOOPYAOBAaHHME JJsi JIEMOHCTPAIIMU OIBITOB IIO
U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHH3Ma JbIXaTeJIbHBIX JBH)KEHUH, MOJEIU T'OJOBHOIO
MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TkaHel paCTeHUN U )KMBOTHBIX).

Tema 10. Pa3MHO:KeHMe U Pa3BUTHE OPTraHU3MOB

@dopMBI pPa3MHOXKEHHUS OPTaHW3MOB: Oecrioyioe (BKJIIOYAs BETreTaTHBHOE) W TIOJOBOE. Busl
0€ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTaIusl, KIOHUPOBaHUE.

[TonoBoe pasmuoxxenue. [lonoBbie kieTku, wind rametsl. Meiio3. Craaum wmeiiosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cmpici Mel03a U MOJIOBOro npouecca. Meitos u ero
MECTO B KMU3HEHHOM LIMKJIE OPIaHHU3MOB.

[Ipen3zaponpimieBoe pasputue. ['amerorenes y xuBOTHbIX. [lonoBbie xenes3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OmnogoTBOpeHre U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOpPUOJIOTHS — Hayka O pPa3BUTUU
opranusMoB. Mopghozcenes — 00na u3z enagnvix npodem smopuonozuu. Konyenyus mopghozernos u mooenu
mopgozenesza. Ctagun SMOpUOTeHe3a KUBOTHBIX (Ha MpuMepe JArymkn). Jpodnenue. Tumsl 1pobaeHus.
Jlemepmunuposannoe u HedepmuHupogarnnoe opoonenue. bnacmyna, munvi 6aacmyn. OCOOEHHOCTH
IpoOsieHusT MIEKOMHUTAIOIMINX. 3apO/bIIIeBble JIUCTKU (TacTpyislus). 3aKkiagka OpraHoB U TKaHEH U3
3apOJIBIILIEBbIX JIMCTKOB. B3anMHOEe BiMsSHUE 4YacTel pa3BUBAIOLIErOCs 3apojbllia (3MOpUOHANIbHAS
WHAYKIMS). 3aKiajgka IjaHa CTPOCHUS >KMBOTHOTO KaK pe3ylbTaT HEePapXMUECKUX B3aWMOACHCTBUN
reHoB. Biusinue Ha s MOpHUOHATIBFHOE PAa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl nepuoxa. llpsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopgo3oMm y 0ecriO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. buonmornyeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHUA, UX PACIIPOCTPaHEHHE B Mpupoie. TUmbl pocTa KUBOTHBIX. DaKTOPbI
pEeryJsiliid pOCTa >KUBOTHBIX W uejoBeka. CTaguu MOCTIMOPHOHAIBLHOTO Pa3BUTHSA Yy JKUBOTHBIX U
yenoBeka. [lepruoabl onToreHe3a yenoeka. CTapeHue U CMepTh Kak OMOIOTHYECKHUE MPOIIECCHI.

Pa3smuoxenue u paszsurue pacteHuil. ['ameroputr u crnopodut. Meio3 B KU3HEHHOM IIHKIIE
pacrenuil. OOpa3oBaHue crmop B Iporecce Mmeio3a. ['amerorenes y pacrenuil. OmiooTBOpeHHE U
pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. /[BOItHOE OIII0JOTBOpPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
Y Pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUI W )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmumer u  cxembl: «BereratuBHOe pa3MHOXeHHE», «THMBI OECHoNOoro pa3sMHOXKEHUSY,
«Pa3MHOXeHME XJIaMHJIOMOHANb», «Pa3MHOXKEHHME OJBIJIEHBI», «PasMHOXKeHHE Tuaps», «Menos»,
«Xpomocombl», «['amerorenes», «CTpoeHue SHLEKIETKH W crepmaro3ousia», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsmoe m HempsMoe pasBuTHE», «Pa3BUTHE MalCKOro Xykay», «Pa3BuTme capaHumy,
«Pa3Butne narymku», «J{BOWHOE OIUIONOTBOPEHUE Yy IBETKOBBIX pacTeHHil», «CTpoeHHE CEMSIH
OJIHOJIOJIBHBIX U JBYAOJBHBIX PACTCHUIN», «OKM3HEHHBIA UK MOPCKON KamycThbl», «KU3HEHHBINA LUK
Mxay, « Ku3HEeHHBIN LUK MANOPOTHUKAY, « ) KU3HEHHBIM LIUK COCHBI».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SIMIEKIETOK U CIIEpMaTO30UA0B, MOJEIb
«I¥KJ pa3BUTHS JIATYILIKW Y.

JlaGoparopHas padora «/3yueHne cCTpoeHHS MOJOBBIX KJIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BbpIsIBICHME TNPU3HAKOB CXOACTBA 3apOJBIIIEH IO3BOHOYHBIX
KUBOTHBIX).



Tema 11. I'eHeTuKka — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hcropust cTaHOBIIGHUSI W Pa3BUTHUS TeHETHKHM Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oredecTBeHHbIX Y4YEHbIX B pa3Butuu reHeruku. Paborer H. K. Kombeuosa, H. U.
Basunosa, A. H. benosepckoro, I'. /[. Kapneuenko, 0. A. ®wmnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE MOHSTHS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJIJICJIbHBIE TEHBI,
aIbTEPHATUBHBIE IPU3HAKH, JIOMUHAHTHBIN U PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, FETEPO3UT0TA, YUCTAS
TuHUS, TUHOpuAbl, TreHotur, ¢eHoTull. (OCHOBHBIE METOJIBI T'CHETHKH: THUOPHIOIOTUYCCKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TE€HETUUECKHI.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. KonsmoB, H. W. Baunos, A. H.
benozepckuii, I'. 1. Kaprieuenko, HO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKPELTUBAHUS».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH Menaens — 3aKoH eIuHOOOpa3usi THOPUIIOB
nepporo mnokoneHus. [IpaBuino gomuHupoBaHusa. BTtopol 3akoH MeHuens — 3aKOH pacUIEIICHHS
npu3HakoB. LluTonoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpelBaHus. [ MmoTe3a 4ucTOThl raMerT.

AHanusupyromee ckpemuBanue. [IpoMexyTouHblii Xapakrep HaciaenoBaHus. PacmerieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpuanoe ckpemrBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HAacCeAOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

Cuemiennoe HacnefoBanue npusHakoB. Pabotsl T. Moprana. CrienieHHOE HaclieJJOBaHUE T'E€HOB,
HapylLIEHUE CUEIJICHUS MEKy T€HaMU. XPOMOCOMHasl TEOPUS HACJIEeICTBEHHOCTH.

['eneTtuka nona. XpoMOCOMHBIN MEXaHU3M OIPEACIICHUS 1M0JIa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHBIN U reTeporaMeTHblid moj. I'eHeTnueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C MTOJIOM.

l'enotunn kak uenoctHas cucreMa. IlmeroTponus — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoOXeCTBEHHBIN aiienu3M. B3anmonelicTBue HeayuleNbHBIX TeHOB. KoMIuieMeHTapHOCTh. JmuCTas.
ITonumepus.

['eHeTnveckuii KOHTPOJIb PA3BUTHSI PACTEHUMN, )KUBOTHBIX M YEJIOBEKA, a TAKKe (PU3HOTOTUUECKUX
MPOLIECCOB, TIOBEIEHUS M KOTHUTHUBHBIX (QYHKIUH. ['‘eHeTMyeckne MeXaHM3MBl CHMOUOTeHe3a,
MEXaHU3MBbI B3aHMMOJICUCTBUS «XO35IUH — Mapa3suT» M «XO35IMH — MHUKPOOHOM». ['€HeTHueCcKre acreKTh
KOHTPOJISI U U3MEHEHHUS HACJIeICTBEHHON MH(OPMaIIMK B TOKOJIECHHUSIX KIETOK U OPraHHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmupr u cxembl: «llepBelii u BTOpoil 3akoHBl MeHnnens», «Tpetuil 3akoH MeHaensy,
«AHanu3upymouiee ckpeuBanue», «Henonnoe pomuHupoBaHue», «CUEMJIEHHOE HacaedOBaHUE
MpU3HaKkoB y Apo3odmib», «l'eHetnka mnonay, «Kapuotun uyenoBeka», «Kapuotun apo30¢uiib,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajienn3My», «B3anMoaeicTBre reHoBY.

O6opynoBanue: MoOJenb Uil JIEMOHCTpAaIliu 3aKOHOB €IMHOOOpa3usi THUOPHIOB TIEPBOTO
MOKOJEHUS U PACLICIJICHUsT MPU3HAKOB, MOJENb JUIsl JEMOHCTPALlMM 3aKOHAa HE3aBUCHUMOIO
HACJICIOBAHUSI MPHU3HAKOB, MOJIENb IS JEMOHCTpPAIMU CIEIUICHHOTO HAcJeI0BaHUsS MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapar: «/Ipo3zodunar.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTnyeckas padora «/3ydeHue pe3yabTaToOB JUTHOPUIHOTO CKPEIUBAHUS Y APO3OPUIBDY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeapl npu popmupoBanuu GeHorurna. U3MEeHUNBOCTh MPU3HAKOB.
KadecTBeHHBIE ¥  KOJWYECTBEHHbIE TPH3HAKU. BUIbI HW3MEHYMBOCTH: HEHACJICACTBEHHAs U
HacJeICTBEHHASI.

MonudukanyonHass u3MeHYMBOCTh. Ponb  cpenbl B (QOpMHUPOBAHUU  MOAU(DUKAIIMOHHON
n3MeHunBocTd. Hopma peakumm mnpusHaka. BapuanuoHHBIA psn u  BapuanvoHHas Kpubasg (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW U3MEHUUBOCTH.

I'enoTunmuyeckast  M3MCHYHMBOCTD. CBONCTBAa  TIE€HOTUIUYECKOHW  H3MEHYUBOCTH. Bung:
TeHOTUITNYECKONH U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.



KomOuHaThBHAass HM3MEHYMBOCTh. Meiio3 ¥ TOJOBOM Tmpolecc — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Ponb KOMOMHATHBHONM H3MEHUMBOCTH B CO3/IaHUM TE€HETHYECKOro pazHooOpasusi B
npeaenax OJHOro BUA.

MytanmonHasi ©3MEHYMBOCTb. Bubl MyTaluii: F€HHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U
WHJYIIUPOBAHHbIE MyTalluu. SlnepHble W IUTOILIa3MaTHdeckue Mytaruu. CoOMaTHYeCKUe U IOJIOBbIC
MyTaiuu. [IpUuuMHBI BO3HMKHOBEHHsS MyTanuid. MyTareHsl M HX BIHMSHUE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpollecca. 3aKOH TOMOJIOTHYECKHMX PSJOB B  HACIEICTBEHHOM
u3menuuBoctu (H.M. BaBunoB). BuesinepHas ”3MEHYMBOCTH U HACIIEACTBEHHOCTD.

Onueenemuxa u JINUSEHOMUKA, PONb  ONULEHEMUYecKUxX @Oakmopoe 6 HACle008aHuUu U
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBumos.

Tabmumer u cxembl:  «Buabl  w3MeHUHMBOCTHY», «MoauduKanMoHHas  W3MEHYHBOCTHY,
«KoMmOuHaTiBHAs U3MEHUUBOCTHY, «Meio3y, «OmnogorBopenue», «l'eHeTnueckue 3a0o0JeBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBaHue: KUBbIC U TepOapHbIe IK3EMILUISPbl KOMHATHBIX pacTeHuil, pucyHku ((potorpadum)
YKUBOTHBIX C Pa3JIMYHBIMUA BHJIAMH U3MEHYUBOCTH.

IIpakTnyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MHUKPOIIPENapaTax).

Tema 14. I'eneTuka 4ejioBeka

Kapuorun uenoBexka. MexnyHapoaHas IporpaMma HCCIEIOBaHUS T€HOMa 4ejaoBeKa. MeTojbl
W3YYCHHS TCHETUKH YEJIOBEKAa: T'CHEATIOTUYCCKUH, OJIM3HEIOBBIN, ITUTOTCHETHYECKUHN, MOMYIISIIHOHHO-
CTaTUCTUYECKUN, MOJIEKYIsIpHO-TeHeTuYecKuii. COBpEMEHHOE ONpeNeIEHUe TeHOTHUIIA: OJHOI€HOMHOE
CEKBCHHpPOBAaHUE, T€HOTUNUPOBaHHWE, B TOM uucie ¢ nomowbio [I[[P-ananusa. HacnencrBeHusbie
3a0oneBaHusl 4YeloBeKa. | eHHblE W XPOMOCOMHBIE OO0JIe3HU uenoBeka. bone3sHu ¢ HacieICcTBEHHOM
MPEAPACIIONOKEHHOCTRI0. 3HAYEHHWE MEIUIMHCKONM TEeHETMKU B TMPEAOTBPALICHUM U JICUCHUU
TeHETUYECKUX 3a00NeBaHUl dyenoBeka. Meauko-reHeTuuecKoe KOHCYIbTHpoBaHUE. CTBOJIOBBIE KIETKH.
[TonsiTHEe «TE€HETUYECKOro Tpy3a». DTHUUYECKHE AaCTEeKThl HUCCIIEIOBAaHMM B O0JaCTH peJaKTUPOBAHUS
r€HOMa M CTBOJIOBBIX KIIETOK.

I'enetnveckue (axTopbl TOBBIIEHHOW UYYBCTBUTEIBHOCTH YeJIOBeKa K (U3MYecKoMy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKawlled cpeabl. |'eHeTnueckas MpeapacrnojoKeHHOCTh YelloBeKa K
MATOJIOTUSIM.

JdemoncTpauuu

Tabmuubpr u cxemsl: «Kapuotun uenoBeka», «MeTonbl HW3y4YeHHUS TEHETHKH YEJOBEKay,
«["eneTnueckue 3a00IeBaHUS YETTOBEKA.

IpakTuyeckasi padora «CocraBieHUe U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanms U cenekius. 3apoKIeHue cenekiuu u noMmectukanuu. Yuenue H. M. BaBumnosa o
[{eHTpax MPOUCXOXKIEHUS ¥ MHOTO00pa3us KyJIbTYPHBIX pacTeHHid. PONIb celeKiu B cO3JaHUU COPTOB
pacTeHuil u mopoJl )KUBOTHBIX. COpT, Mopojaa, MTaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEIACTBEHHOMN
n3menuuBoct H. 1. BaBuioBa, ero 3HaueHue A5l CENIEKIIMOHHON pabOThL.

Meroap! ceneKIMoHHONW paboThl. MICKyCCTBEHHBINM OTOOp: MAacCOBBIA M MHAMBUYATbHBINA. DTaImbl
KOMOHMHAIIMOHHOM cenekiuu. McnplTaHue mnpou3BoauTede mo moToMcTBy. OTOOp MO TEHOTUNY C
MTOMOMUIBIO OLIEHKH (PEHOTHIA TOTOMCTBA U OTOOP MO TeHOTHUIY ¢ nmoMoInbto ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJeKIIMOHHOW paboThl. PanuanmoHHBI M XUMUYECKHIA
MyTareHe3 Kak HMCTOYHUK MyTalluil y KyJIbTypHBIX (opm opranu3zMoB. lcmonb3oBaHue TE€HOMHOTO
penakTHpoBaHUS U MeTojoB pexkomOuHaHTHBIX JIHK nanms momydeHuwss uMCXOQHOTO MaTtepuana Jyis
CEJIEKIIUH.

[Tonydyenne monuruionaoB. BHyTpuBHIOBas ruOpuau3anus. BIM3KOpOACTBEHHOE CKpPEIUBaHUE,
win uHOpuauHr. HepoacTBeHHOe CKpeluMBaHUE, WIM ayTOpUIUHT. [eTepo3uc U ero MpHUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpuanzanus. [Ipeomonenue Oecrmoaust
MEXBUJAO0BBIX THOPUAOB. JIOCTHKEHUS CENEeKIINN PACTEHUM U KUBOTHBIX. «3€1EHASA PeBONIOYUsLY.

CoxpaHeHue ¥ U3y4eHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX TUKUX POAUYEH JUIs
CO3/1aHHS HOBBIX COPTOB M THUOPHUJIOB CEIbCKOXO3AWCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u
Vhpaenenue 2eHemuyecKUMU pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX IHCUBOMHBIX 6 YETAX



VAYYUEHUsI CYWeCmBYIoWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCie ¢ NPUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEeO08AHUL, NepPed08blX UOel U NepPCneKMUBHbIX MexXHOI02UlL.

JdemMoHcTpanuu

[Toptpetsr: H. 1. Baunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykssinenko, b. JIL.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! u cxeMbl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHU», «3aKoH
TOMOJIOTUYECKUX PSAOB B HACIEICTBEHHOW H3MEHUYMBOCTHY», «MeToasl cenekiuny, «OtnanéHHas
rubpuanzanus», «MyrtareHesy.

Tema 16. BUOTeXHOI0TUS ¥ CHHTETHYeCKAS OMOJIOTUSA

OOBeKThl, HUCHOJb3yeMble B OWOTEXHOIOIMH, — KJIETOYHblE U TKAaHEBblE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, MX XapaKTepHCTUKA. TpagulMoHHAs OMOTEXHOJOTHs: XJeOOomeueHue, MOITydeHUe
KHCJIOMOJIOYHBIX IIPOJYKTOB, BUHOJEIIHNE. Muxkpobuosiornyeckui CUHTES. OOBeKThI

MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHve TEXHOJOTMH U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO W3MEHEHUsS U KOHCTPYHPOBAHUSA
T€HOMOB C LEJIBI0 IIOJIYYEHUs OPraHW3MOB M MX KOMIIOHEHTOB, COJEpXKAalllMX HE BCTPEYAIOLIUECS B
pHUPoie OMOCUHTETHUECKHE MTYTH.

Knerounas nmxenepus. MeToabl KyabTyphl KJIETOK U TKaHEH pacTeHUH M KUBOTHBIX. KprnobaHkw.
Comatnueckas ruOpuan3alms U coMaTudeckuii smOpuorenes. lMcnonb30Banne ramionioB B CEJEKIHU
pacrenuil. [lonyuenue monoxknionanvHulx anmumen. Vcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyute. VICKyCCTBEHHOE OIJIONOTBOpPEHHE. PeKOHCTpyKIIMs SHIEKIETOK U KJIOHUPOBAaHUE
KUBOTHBIX. MeTOJ TpaHCIUIAaHTALMU SIAEp KIETOK. TexHonocuu 0300po6neHus, KyIbmMueuposanus u
MUKPOKIIOHATILHO20 PAZMHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAass W TeHHasg uHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBAHHUE
pexombunantueix JHK. Cozdanue mpanceennvix opeanusmog. JlocTHxeHUsT M TEPCHEKTHUBHI
XPOMOCOMHOMW ¥ T€HHON MHXCHEPHH. DKOJIOTUIECKHE M STHUECKUE MPOOIIEMbI TEHHOW MH)KEHEPUH.

Menununackue Ouotexnonorud. Iloctrenomuas mudpoBas MeaunuHa. [II[P-nuarHocruka.
MeTaboIOMHBIN aHaau3, TEHOIEHTPUYECKUN aHalu3 MPOTeOMa YEeIOBEKa ISl OIEHKH COCTOSIHHS €ro
310poBbs. [cmonb30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanust paka. 3D-Ououmxenepus ans
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTMH, CO3/1aHHs KOMIUIEKCHBIX TKaHEW
COYETaHHMEM TEXHOJIOTUH TpEXMEpHOro OHONPUHTHHra u ckaddonguHra s pemeHus 3anad
MEPCOHATM3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BakKIMH C Iedbl0 oOecredeHuss KOMOWHUPOBAHHOM 3alluThl  OT
Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJISIPHBIX MeXaHuW3MoB ¢yHkiuoHupoBanus PHK-
COJIep KaLINX BUPYCOB, BBI3BIBAIOIIUX 0COOO OMacHbIe 3a00J1eBaHMsI YeIOBeKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «lcronb30BaHNE MUKPOOPTAaHHW3MOB B IPOMBIIIJIEHHOM IPOU3BOACTBEY,
«Knerounast nHxeHepusn», «I'eHHass HHKEHEPUSI».



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOrpPaMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKType IJHMYHOCTHBIX pE3yJIbTaTOB OCBOCHMS MPOrpPaMMbl IO OHOJIOTUU BBIJCIICHBI
CJICIYIOIME COCTAaBJISIONINE: OCO3HAHME OO0YYAIOLIMMHUCS POCCUMCKON Tpa)KJaHCKOW HACHTUYHOCTH —
TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH M CAMOOIIPEACNICHUIO, Haluuue MOMueayuu K
0o0y4eHHI0 OHOJIOTUH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX HEHHOCTEH U HCTOPUUECKUX TPATUIUN pa3BUTHS OUOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00YYAIOIIUXCS PYKOBOJCTBOBATHCSI B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTAaHOBKAMM, TMPUCYLIUMHU CHUCTEME OMOJIOTMYECKOro 00pa3oBaHUs, Haiuyue NpasoCO3IHAHUS
9KOJIOTUYECKON KYIBTYPhI, CHOCOOHOCIU CMABUmb TEIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS B €UHCTBE Y4eOHOM
M BOCIUTATEIBHOM  JIEATEILHOCTH B COOTBETCTBUM  C  TPAJAUIMOHHBIMH  POCCUUCKUMU
COLIMOKYNIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPHUHATHIMU B 0OIIIECTBE
MpaBUjiaMd ¥ HOPMaMd TOBEJCHUS U CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEW IO3UIMU JIMYHOCTH, MATPUOTU3MA MU YBAaXXEHUS K 3aKOHY M
MIPaBOMOPAJIKY, YEJIIOBEKY TPY/Aa U CTapIIEMy MOKOJICHUIO, B3AUMHOTO YBaKCHUS, OEPEKHOTO OTHOILIECHUS
K KYJIbTYPHOMY HAaCIEAUI0O U TPaguLUsM MHOrOHalMOHaIbHOro Hapona Poccuiickoit ®enepauuu,
MIPUPOJE U OKPYKAIOLLIEH Cpelie.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHS yueOHoro mnpeamera «buomorus» MOMKHBI OTpa)karhb
TOTOBHOCTB U CIIOCOOHOCTH 00Y4YaOUINXCsl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIIHEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHUEHTAllMi, TO3UTUBHBIX  BHYTPEHHHX  YOEXICHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO O0OIIeCTBa, PaCHIMPEHHE >KU3HEHHOTO
OMbITa W ONBITA JEATEIBHOCTH B IPOILIECCE pEeaJU3allMM OCHOBHBIX HANpPABICHUM BOCHHUTATEIbHOU
NEeSTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU O0YYaIOIIEerocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 0OIIECTRa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM eATEIHbHOCTH IPHU CO3JaHUH YI€OHBIX TPOEKTOB, PEIICHUH
y4€OHBIX M MO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUH OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTMpEENsATh COOCTBEHHYIO MO3UIMI0 MO OTHOUICHUIO K SIBJICHHSIM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHE YYHUTHIBATH B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JOJIeH C pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIIOJIHEHUS YIEOHBIX, MTO3HABATEIHHBIX
W WCCIIeOBATEIbCKUX 3a/1ad, YBAKHUTEIHHOTO OTHOIIEHHWS K MHEHHIO OINIOHEHTOB TPH OOCYXIECHUHU
CHOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKECHUS K CBOEMY
HapOAy, YyBCTBAa OTBETCTBEHHOCTHU Nepea PoauHON, ropaocTH 3a CBOU Kpai, CBOXO PoauHy, CBOU SA3BIK U
KYJbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUI0 W MaMSATHUKAM HPHUPOAbI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAaHOBIIEHHE W pa3BUTHE OWOJIOTHH,
MMOHMMAaHUS 3HAYeHUs OUOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HHU YEJIOBEKa U COBPEMEHHOTO
o01IecTBa;

uzeitHas yoexxa€HHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0 M TPUHAMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM, CO3JAHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYAas OJCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOILICHUII;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATh KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTAHUA, (GOPMUPOBAHMS KYJbTYPbI 310POBbS M 3MOLMOHAJIBHOIO
os1aromosty4ms:

MOHUMAaHWE U peanu3alus 3J0pOoBOro H 0Oe3omacHoro obpasza >KM3HU (3J0pOBOE MHUTAHUE,
COONIFOZICHHE THTMEHUYECCKMX TIPAaBWJI M HOPM, COaJaHCHUPOBAHHBIM PEKUAM 3aHATHH M OTABIXA,
perynspHas ¢u3NyYecKash aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHMMAaHHUE IICHHOCTH MPaBWJI WHAMBHIYAJILHOTO U KOJIJIEKTUBHOTO OE€30MAacCHOTO MOBEJCHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIs, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepPCTBa, TPYJ0I00HE;

TOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOM HANpaBlIEHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTENIHHO BBITIOJHITH TAKYIO JACSTEIHHOCTD;

WHTEpeC K pa3iuuHbiM chepaM mpodecCHOHATbHOW AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTHUECKHU IieJiecooOpa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBIIIIEHUE YPOBHS SKOJOTHYECKON KYJIbTYpPhI: TPHOOPETEHUE OIbITA MIAHUPOBAHUS TTOCTYIIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUM JIJISi OKPYXKAIOIIEH CPEIbL;

OCO3HaHUe TT00aTbHOI0 XapaKkTepa KOJOTHIECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh HCITOJIB30BaTh MPUOOpPETaeMble MPU H3YUYCHUH OWOJIOTHUU 3HAHHWS W yYMEHHS TIPH
pelieHnr MpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOIOINOIB30BaHUEM (COONIOACHHUE MPaBUI
MOBEJICHUS B TIPUPOJC, HAMPABICHHBIX HA COXpaHEHWE PABHOBECHS B DKOCHUCTEMaX, OXPaHY BHJIOB,
aKocHucTeM, orochepsl);

AKTUBHOE HEMPUATHE NEWCTBUM, MPUHOCIUIUX BpEI OKPYKAIOWIEH MNPUPOTHOW Cpele, yMEHUE
MPOTHO3UPOBATh HEOIATOMPHITHBIE AKOJIOTMYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUA H
MpeA0TBpaIIaTh UX;

HaJU4YMe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYIbTYpHhI, ONbITA I€ATEIbHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  PYKOBOACTBOBAaThCA HWMH B  TTO3HABATEIIHHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM MPAKTHKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKON JEATEIBHOCTU
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA TUAJIOTe KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UUTATEIHCKOU KYJIBTYphI KaK CPEACTBA B3aMMOJICUCTBUS MEXY
JIFOJIBMH U TTO3HAHMS MUPA;

MOHUMaHHUE CIeU(pHUKH OWOJIOTUM Kak HayKd, OCO3HaHUs e poau B (hopMupoBaHUH
paIMOHAIBLHOTO HAayYHOTO MBILIUICHUS, CO3[JaHUM IIEIOCTHOTO MPEJCTaBICHUS 00 OKpYKalolleM MHUpe



KaK O €IUHCTBE IPUPOJIBI, YEIIOBEKA U OOIIECTBA, B MO3HAHUHU PUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JII COBPEMEHHOW NMBHWIM3ALWU: 00eCreueHus HOBOTO
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE TEPCICKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHbIE MPOOIEMBbI Pa3BUTHS YEIOBEUYECTBA, MMOMCKA IMyTEH BBIXOJA U3 TII00ATBHBIX IKOJIOTUYCCKUX
npobseM W OO0ecledYeHusl IMepexoja K YCTOMUYMBOMY pPa3BUTHIO, PAlMOHAIBHOMY HCIIOIB30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTHMYECKUX 3HAHWUH B IEISIX TOBBIMICHHUS OOIICH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOW YacTW ()YHKIIMOHATHHOW T'PAaMOTHOCTH
oOy4Jaroruxcs, GoOpMHUPYEMOM NMPU U3YUESHUH OMOJIOTHH,

MMOHMMAHHUE CYITHOCTH METOAOB MO3HAHMS, UCTIONB3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH
UCIOJB30BaTh TOJyYaeMble 3HAHUS IS aHalu3a W OOBSICHEHHs SIBIICHHH OKPYKAIOIIETO MHpa |
MPOUCXOJSIINX B HEM M3MEHEHWH, yMEHHE JeaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX
(aKTOB M MMEIOIIUXCS JIAHHBIX C IEIIBIO TIOJTYYCHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OMOJIOTHUECKUE 3HAHHS IS PEUIeHHs MpoOiieM B
peabHBIX KU3HCHHBIX CHUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOH JCATCIIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH IPOCKTHYIO W
UCCIIEIOBATEIBCKYIO JICSTEIbHOCTh HHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HENMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHHIO, K AKTHBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yiibTaThl OCBOCHHS y4eOHOTO mpeamera «brosiorusy BKIIOYAKOT: 3HAYHMBIC
it GOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIMXCS  MEKAMCUUIUIMHAPHBIE  (MEXIpPEAMETHBIC)
OOIIeHAYYHbIE TOHITHS, OTPAKAIOIIUE IEIOCTHOCTh HAyYHON KAapTHUHBI MHUpa U CHENU(PHUKY METOIOB
MO3HAHUs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SBICHHUE, MPOIECC, CHUCTEMA,
Hay4HbII (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBaHUE, HAOIIOJCHUE,
W3MEPEHHE, OJKCIIEPUMEHT | JApPYTHe);, YyHHUBEpCAJIbHbIE Y4YeOHBbIC JEUCTBUA (TMO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), oOecrieunBaomue GopMupoBanue (pyHKIIMOHAIBHON IPpaMOTHOCTH
U COLMAJIBHOM KOMIIETEHIMH OOYy4aroUIuXcs; CIOCOOHOCTh OOYYarOIIMXCS HCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33pPEHUYECKHE 3HaHMA W YHHMBEpCaJbHbIe YydeOHble JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrarte u3ydeHus OMOJOTHMM Ha YpOBHE cpellHero oOIiero obpa3zoBaHus y oOydarouierocs
Oynyr chopMupoBaHBl TIO3HABATEIHFHBIE YHUBEPCAIbHBIE YYEeOHBIE JEHCTBHS, KOMMYHHKATHBHEIC
yHHUBEpCalIbHbIE Y4eOHbIE IEHCTBHS, PETYIATUBHBIE YHHBEpCaJbHbIE y4eOHBIE NEHCTBHS, COBMECTHAs
JeSTEeTbHOCTb.

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPAMMBl CPEIHEro o0I1ero oOpa3oBaHUs JTOJKHBI
OTpaXKaTh:

OBi1aieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYITHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCTIOJB30BaTh TPH OCBOCHWW 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHaIM3a, CHUHTE3a,
CpaBHEHUS, Kiaccupukanuu, 0000IIeHNs), pACKPHIBATH CMBICI OMOIIOTUYECKUX TMOHATUH (BBIACISTH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATD CBSI3U C IPYTHMH ITOHSATHSIMH);

OTIPEICTIATh IIeN ACSITeTbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
Pe3yabTATHI JESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl O0BsICHEHUS (DAKTOB U SIBIICHUH KUBOW MPUPO/IBI;

CTPOUTH JIOTUYECKHE pACCYXKIEHUS (MHAYKTHBHBIC, ICTYKTHBHBIC, 110 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS] B PACCMATPUBACMBIX SBICHHSX, (OPMYIHPOBATh BBIBOJBI H
3aKITIOYCHUS;

IPUMEHSATh CXEMHO-MOJICNIbHBIE CpPEICTBAa JUIsl TPEACTABICHUS CYLIECTBEHHBIX CBSi3eH U
OTHOIICHWHA B W3y4aeMbIX OHOJIOTHYECKHX OOBEKTaX, a TaKKe TPOTUBOPEUYH pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;



paspabarbIBaTh IUIaH pEIIEHUS MPOOJeMBbl C y4&TOM aHalIM3a UMEIOIIUXCS MaTepHaJbHBIX M
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OLIEHUBATH
PHCKH ITOCJIEACTBUI 1A TEIBbHOCTH;

KOODAMHUPOBaTh M  BBINOJHATH paboTy B  YCIOBUSAX  PEAITBHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOI'O B3aUMOEHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX POOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJAJIeTh HAaBbIKAMHM Y4EOHO-HMCCIIEJOBATENbCKOM M IPOEKTHOW JAEATEIbHOCTH, HAaBBIKAMH
paspelieHus npo0seM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY ITOMCKY METO/I0B pPEIIEHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJb30BaTh  PAa3JIM4YHble BUABI JIEATEIBHOCTH [0 IOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEpHpEeTany, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYaIUsX, B TOM YHCIE MPU CO3JaHUH
y4eOHBIX U COLIMATIBHBIX IIPOEKTOB;

dbopMHpOBaTh HAy4YHBIA THI MBIIUICHUS, BJIAJETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMH
HNOHATUSAMH U METOAAMU;

CTaBUTH U (hOPMYTUPOBATH COOCTBEHHBIE 33J]aUl B 00pa30BATEIBHON JEATEIBHOCTH U KU3HEHHBIX
CUTYyaLUsX;

BBISIBIISITh TIPUYMHHO-CJIEJICTBEHHBIC CBS3M M aKTyaJH3UpPOBATh 3a/1ady, BBIABUTATh THUIOTE3Y €€
pelleHus], HaxOJUTh ApTyMEHThl Ul JI0Ka3aTesIbCTBA CBOMX YTBEP)KICHUH, 3ajaBaTh MapaMeTpbl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBaTh IOJIYYEHHBbIE B XOJ€ pEIlIEHUs 3a7aud Pe3yibTaThl, KPUTHMUECKH OLIEHUBATh HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIATh II€JICHAIIPABJICHHBIM IOMCK IE€peHoca CpPEeICTB M CIOCOOOB JIEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETb NIEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEAESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJIEH, TpEiaraTh OPUTHHAIBHBIC TIOJXOABI M PEIICHUs, CTaBUTh MPOOIEMbI U
3ajJ]auu, JOIMyCKAaloIlue albTepHATUBHBIE PELICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaruu (TeKcTe y4yeOHOro mocoous, HaydHO-
MOMYJISIPHOM JTUTepaType, OMOJOTUYECKUX CIOBapsIX M CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B
WHTepHeTe), aHANIM3UpOBaTh MH(MOPMALMIO PA3TUYHBIX BUAOB M (OPM MpPEACTABICHUS, KPUTUUYECKH
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIMpOBATH 3aMIPOCHl U IPUMEHATH Pa3IMUHbIE METO/bI IIPU MOUCKE U 0TOOpe OMOJIOrHUeCKON
nH(popManru, HeOOXOAUMOM /JISl BBIMOJTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  KCIOJIB30BAaHUS ~ MH()OPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OPMY MpeACTaBICHUS OMOIOTHYECKON MH(popManuu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

UCIOJIb30BaTh HAYYHBINA SA3bIK B Kau€CTBE CPEJCTBA MpHU paboTe ¢ OHOIOrnyeckoi MH(pOpMaIuei:
MPUMEHATh XUMHUYECKUE, (PU3NYECKHEe U MaTeMaTHYECKUe 3HAKH U CHMBOJIBI, (popMyiiel, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HABbIKAMHU PACIIO3HABAaHUS U 3alIMTHl MHPOpMAIUH, WHOOPMALMOHHONW O€30MacHOCTH
JIMYHOCTH.

OgJaaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

1) o6menmne:

OCYILLIECTBIIATh KOMMYHHUKALlMU BO BceX c(epax >KU3HU, aKTUBHO y4yacTBOBaTb B JAMAiOre WIH
IMCKYCCHM MO CYHIECTBY OOCYXTaemoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXKICHHS
OTHOCHUTEJIHO BBITIOJHEHUS MpEeAJaraéMoi 3aJau, YYUThIBATh MHTEPECH M COTJIACOBAHHOCTH MO3UIMI
JPYTUX YYaCTHUKOB JUAJIOTA WM IUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIC CpEACTBAa OOLIEHMs, NMOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
NPEINOChIIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTYyallui, yMETh CMST4aTb KOHQUIMKTBI WU BECTH
HIEPErOBOPHI;



BJIAJIETh PA3IMYHBIMHM crioco0amu OOIIEHUS W B3aUMOJCHCTBHUS, NMOHMMATh HAaMEPEHUsS IPYTrUX
JOJIeH, MPOSIBIIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECETHUKY U B KOPPEKTHOU dopMe hopMynupoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHAUBHUIYaIbHON pabOThl MpU peLICHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPUMEHEHHsI TPYIIOBBIX  (QOpM
B3aMMOJICICTBUS MPU pPEeLICHUH Y4eOHOM 3a1a4u;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHA C Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO YjeHa KOJUIEKTHBA;

MPUHUMATD LIEJM COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATDH IEHCTBUSA 1O €€
JOCTUKEHHUIO: COCTaBIISATh IUJIaH JEWCTBUN, paclpefensiTb poJid ¢ Y4€TOM MHEHUH y4YacTHHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO YYacTHMKA KOMaHIbl B OOUIMI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OILIGHWBATh MM C TIO3UIMH HOBH3HBL, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISTh MO3UTHBHOE CTPATErHUECKOE IOBEIECHHUE B PA3IMYHBIX CHUTYAIUSX, IMPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISIBICHUS MPOOJIEM U MX PEHICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHHM IIeJIeBbIe U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M TMIOCTYIIKaX MO OTHOLICHUIO K >KMBOW MPUPOAE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTLHO OCYIIECTBIIATH TO3HABATEIBHYIO JCSATEIBHOCTD, BBISABISTH MIPOOJIEMBI, CTABUTH U
(dbopMyIHMpOBaTh COOCTBEHHBIE 337]aUll B 00Pa30BATENbHOM NEATEILHOCTH U )KU3HEHHBIX CUTYAIHUSIX;

CaMOCTOSITENTFHO COCTaBIISAITh IUTAH pEIIeHUS MPOOJeMbl € YYETOM WMEIOUINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

paciIMpsATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKON IPYAUIIUHN B pa3HBIX 00JIACTSIX 3HAHUH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30oBaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATENBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJaJIeTh HaBBIKAMU [O3HABATEJIbHOM pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBUHA H
MBICITHTEIBHBIX TPOIECCOB, MX PE3yJbTAaTOB W OCHOBAaHHM, HCIOIB30BATh NMPHUEMBI pedICKCHH s
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U APYTrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBEI M pTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaTbl OCBOGHHUS colepKaHMs YydeOHoro mpeamera «buomorus» Ha
yriyOJIEHHOM YpOBHE OpPHEHTHPOBAaHbI Ha oOecredeHue MNpoPMIbHOTO OOy4YeHHS OO0yJarouuxcs
Oouosiornu. OHM BKJIIOYAIOT: CHEIU(pHUUYECKHE A OMOJOTMM Hay4yHbIC 3HAHUS, YMEHHS U CHOCOOBI



JNCHCTBUI 10 OCBOCHHIO, WHTEPIPETAIMM U MpPeoOpa3oBaHUIO 3HAHWM, BUIBI ACSITEILHOCTH TIO
MOJIYYEHHUIO HOBBIX 3HAHUI U UX TPUMEHEHUIO B PAa3JIMYHBIX YYEOHBIX, a TAK)KE B PEAbHbBIX )KM3HEHHBIX
cutyarusx. [IpeaMeTHbIe pe3yabTaThl MPEICTABICHBI IO TOaM H3yYeHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUS ydeOHoro mpenmera «buonorus» B 10 kaacce ROMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MeCTe M pPOJM OWOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUH E€CTECTBCHHO-HAYYHOW KAapTHHBI MHpa, B TIO3HAHWHM 3aKOHOB TMPUPOIBI M PEIICHUU
mpo0sieM palMOHaIBLHOTO TMPUPOAOIOIB30BAHUS, O BKIAJE POCCHMCKMX U 3apyOexHBIX Y4YEHBIX B
pa3BHUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJOrMYeCKMX 3HAHMW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
OMOJIOTMYECKHEe TEPMUHBI U TOHATHS (KH3HB, KIETKA, OpraHu3M, MeTa0Oou3M, TOMEOCTa3,
CaMOpEeryJilus, CaMOBOCIPOU3BEIECHUE, HACIEICTBEHHOCTh, WM3MEHYMBOCTb, POCT U Pa3BUTHE),
ounonorndeckue Teopuu (knerouHas teopus T. IllBamma, M. Ilneiinena, P. BupxoBa, xpoMocomHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBumoBa — o 1eHTpax MHOrooOpasus
MIPOUCXOXKACHUS KYJIBTYPHBIX pAcCTEHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJICHUS,
pacilerieHus, YUCTOTHl TaMeT, He3aBHUCUMOro HacienoBaHus ['. MeHzens, roMOJIOrHYecKUX PSAOB B
HacyencTBeHHoW n3menunBoctu H. . BaBuiioBa), npuHIMNIBI (KOMILIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMM METOJIaMU HAYYHOTO TIO3HAHMS, HCIHOIB3YEMBbIX B OHOIOTHYECKUX
MCCIIEOBAHUSX JKUBBIX O0BEKTOB (OMUCAHUE, U3MEPEHUE, HAOIIOICHUE, DKCIIEPUMEHT);

YMEHHUE BBIICNATh CYUIECTBEHHbIE TPU3HAKK: BHUPYCOB, KIETOK MPOKAPUOT M IyKapHuoT,
OJTHOKJICTOYHBIX H MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepuii, rpruOOB, pacTeHUH, JKUBOTHBIX
U 4eJOBeKa, CTPOCHHUS OPraHOB U CHCTEM OPraHOB pACTEHUM, JKUBOTHBIX, 4YEJIOBEKa, IMPOIECCOB
KU3ZHENICITCIIbHOCTH, MPOTEKAIOIIMNX B OpraHU3Max pPAaCTCHUM, KUBOTHBIX M UYEJIOBEKa, OMOJOTUYECKUX
MpOIIeCCOB: OOMEHa BeIIecTB (METa0OJIU3M), IPEBPAIICHUS SHEPTUHM, OpPOKCHHS, aBTOTPOPHOrO H
reTepoTpoHOro THIOB NHUTAaHUA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO03a, MeH03a, TraMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHANIEHOTO Pa3BUTHUS, PAa3MHOXKEHHS, HHANBUAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMO/JICHCTBHSI T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBATh B3aHMMOCBS3U MEXIY OpPraHOMJaMHU KIETKU U UX (PYHKUIUSMHU, CTPOCHHEM
KJIIETOK Pa3HbIX TKaHEH M MX (DYHKIUSMH, MEXAY OpraHaMd W CHUCTEMaMH OpPraHOB y PACTEHUH,
KUBOTHBIX U YEJIOBEKa U UX (QYHKIIUSAMHU, MEX]Ty CHCTEMaMHU OPTaHOB U UX (YHKIIUSMHU, MEXKY dTallaMu
oOMEHa BEIIECTB, JTamaMH KJIETOYHOTO IMKJIA M SKMU3HEHHBIX IIHMKJIOB OPraHU3MOB, JTalmamMu
HMOPUOHAIEHOTO Pa3BUTHS, TEHOTUIOM U ()eHOTUIIOM, (PEHOTUIIOM U (aKTOPaMU Cpebl OOUTAHUS;

YMEHHE BBISBIIATH OTIMYUTEILHBIC MIPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHM, )KUBOTHBIX H
YEJIOBEKa;

YMEHHE HCIMOIb30BaTh COOTBETCTBYIOLIME apPryMEHTHI, OMOJOIMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIIUKY JIJISl I0KA3aTeNbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYIIIL;

yMEHHE peliaTh OWOJIOTHYECKHE 3a/1ayd, BBISBIATh NPHUYUHHO-CICJACTBEHHBIC CBSI3H MEXIY
UCCIIeTyeMbIMU OMOIOTHUECKUMHU MPOLIECCAaMU U SIBJICHUSIMH, JIEJIaTh BHIBOBI U TIPOTHO3HI HA OCHOBAHHUH
MOJIYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIMONHSITH JTA00pATOPHBIE M MPAKTHYECKHE padOThI, COONIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIJIBUTATh THUIOTE3BI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEICTBAMH, (HOPMYIUPYS
1IeJ1b UCCIIeI0BAaHUS, aHATTU3UPOBATh MOJIyYE€HHBIE PE3YJIbTaThl U 1€TaTh BBIBOBL;

YMEHHE y4aCTBOBATh B YU€OHO-HUCCIIEIOBATEILCKONW paboTe MO0 OMOJIOTHH, SKOJIOTHH U MEIUIIMHE,
MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, W MYOJIHYHO TIPEACTABISTH TOJyYCHHBIS
pe3yNbTaThl HA YYEHUYECKUX KOH(DEPESHIIHSIX;

yYMEHHE OLEHUBATh ATHUUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEJOBaHMM B 00slacTH OHOJOTHUU U
MEIULUHBI (KJIOHMPOBAHHUE, HMCKYCCTBEHHOE OIUJIOJIOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE T€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIA BBHIOOp Oynymiedl npodeccuoHaIbHON JesITeIbHOCTH B
o0nacTi OHOJOTUH, MEIUIMHBI, OWOTEXHOJIOTUH, BETEPUHAPHUM, CEIIbCKOIO XO3siCTBa, MUIIEBON
MPOMBIIIIJICHHOCTH, YIIIYONSATh IO3HABATENBHBIA WHTEPEC, HANpaBICHHBIM Ha OCO3HAHHBIH BHIOOD
COOTBETCTBYIOIIEH POhecCHH U MPOI0JKEHNE OMOIIOTUYECKOT0 00pa30BaHUs B OpraHU3alUsIX CPETHETO
po(hecCHOHALHOTO U BBICIIETO0 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunuectBo yacos DJIEKTPOHHBIE
Ne ni/mm HaunmenoBaHue pa3/ie/ioB U TeM IPOrpaMMBbI Beero Konrpoabsn IIpakrnyeckue (uudposbie)
ble padoTbl | padoThI o0pa3oBaTe/bHbIE
pecypchbl

1 buonorus kak Hayka 1

2 JKuBbie cUCTEMBI U UX U3yUYEHUE 2

3 buonorus knerku 2

4 XHUMHYECKask OpraHu3anus KIETKN 10 1 1

5 Ctpoenue u GyHKIMH KIETKH 8 1,5

6 OOMEH BEIIECTB U MPEBpaIlCHUE YJHEPTHH B KIICTKE 9 0,5

7 HacnencrBennas nadopmanus u peanu3anus e€ B KIIeTKe 9 1

8 JKU3HEHHBIN MK KIETKH 7 1 0,5

9 Ctpoenue u GyHKIHH OpraHU3MOB 17 1

10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1,5

11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTU U U3MEHYHBOCTH 2 1

OpPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 9 2

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1

14 ['enetnka yenoBeka 4 1 1

15 Cenexuusi OopraHu3MoB 3

16 buoTtexHonorus v CHHTETUYECKast OMOTOTHS 5

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 11




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
[1]
I’D‘;I Tema ypoka Beero KonrTpoabubie Ilpakruyeckue I/lSi’I::l-zl‘l/lﬂ o6 p::)q;ggg;:,enm e
padoThI padoThI pecypebi
1 buonorus kak KOMIUIEKCHAs HaAyKa U KaK 4aCTh COBPEMEHHOTO 1
o0111ecTBa
2 JKuBBIE CHCTEMBI 1 HX CBOMICTBA 1
3 YpoBHEBas OpraHU3aIus KUBBIX CHCTEM 1
4 Wcropust oTKpbITHS B H3y4YeHHS KiIeTkH. Kilerounas Teopust 1
5 MeTo1bl MOJIEKYISIPHOM U KIETOYHON OUOIOTHH. 1
6 Jluacnocmuueckas konmponvhas paboma 1 1
7 XUMHYECKUH COCTaB KIETKH 1
8 MuHepanbHbIC BEIECTBA KICTKH, UX OMOJIOTUYECKAs POJIb 1
Opranuyeckue BellecTBa KIeTku — Oenku. JlabopaTopHas
9 pabota «O6Hapy)eHre OEIKOB C TOMOIIBI0 KAYECTBEHHBIX 1 1
peaxkuuii»
10 CgoiicTBa, Knaccupukanys u GyHKINUU OeNKOoB 1
11 Oprannyeckue BEeUIECTBA KIETKU — YIIIEBOAbI 1
12 Oprannydeckue BenecTBa KICTKU — JIUIHIbI 1
13 Hyxnennossie kucnotsl. JJHK 1 PHK 1
14 Crpoenue u pynkuun AT®. [Ipyrue Hykneo3uarpudocdartsl 1
(HT®)
15 MeTtoap! CTpYKTYpHOU OHOJIOTHI 1
16 Tunel knetok. [Ipokapuorndeckas kieTka 1
17 Ctpoenue sykapuotuueckoit kinetku. [Ipaktuueckas pabora 1 05
«M3y4eHne CBOMCTB KJIETOYHOU MEMOpaHbI» '
18 IToBepXHOCTHBIN anmapaT KJIETKU 1
19 OnHOMEMOpaHHbIE OPraHOUIBI KIETKU 1
20 [TomyaBTOHOMHBIE OpTaHOUIBI KIIETKU: MUTOXOHJIPHH, 1




II1aCTubl.

21 HememOpanHbIe OpraHOUIbI KIETKH 1

22 Crpoenue u GyHKIHHA sipa 1
CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK DYKapHUOT.

23 JlaboparopHas pabota «3ydueHne CTpOCHHS KIETOK 1 1
pa3IMYHbBIX OPTaHU3MOB)

24 AcCCUMUISIIINS ¥ JUCCUMUIISALIUS — JBE CTOPOHBI METaboI13Ma. 1
Tumbl oOMeHa BelecTB

o5 DepMEeHTaTUBHBIN XapaKTep peaKinil KIIETOYHOTO 1
MeTaboIM3Ma

26 benku-akTuBaTOpHI M OCIKH-UHTUOUTOPEI 1

27 ABTOTpOGHBIH TUTT OOMEHa BEIIECTB 1

28 ®doTocuHTE3 1

29 Xemocunres. Jlaboparopnas pabota «CpaBHEeHUE MPOIIECCOB 1 05
(doTOoCHHTE3a U XEMOCHHTE3a) ’

30 AHa3poOHBIC OpraHu3Mbl. Bubl OposkeHuUs 1

31 AdpoOHBIC OpraHU3MBL. JTAIbl YHEPTETHIESCKOTO 0OMEHa 1

32 OHeprus MeMOpaHHOTO rpajneHTa npoToHoB. Cunte3 ATO: 1
pabota npotoHHON AT®-cuHTa3BI

33 Peakiimm MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuus — matpuussiii cuaTe3 PHK 1

35 TpaHcHsIus U €€ dTarbl 1

36 KonupoBanue amuHokucnoT. Posb pubocoM B 6GuocuHTe3e 1
Oenka

37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 1

38 MonexymnsipHble MEXaHU3MBI YKCIIPECCHU TEHOB Y YKapHOT 1

39 Bupycer — BHeKsIeTOUHBIE POPMBI )KU3HU U OOJIMTaTHEIC 1 1
napa3uThl. [Ipaktuueckas padora «Co3gaHue MOAETH BUPYCa»

40 Bupychsbie 3a00eBanus 4enoBeKa, )KUBOTHBIX, PACTEHUHN 1

41 HanotexHonoruu B OMOJIOTHH U MEUITIHE 1

42 JKu3HeHHBIN MK KIETKH 1

43 Marpuunsiii cunre3 JJHK 1

44 XpOMOCOMBI 1




45 JleneHue KJICTKM — MHTO3 1
Tunst knetok. Kapnokunes u nurokunes. Jlaboparopuas
46 pabora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa 1 0,5
JyKa (Ha TOTOBBIX MUKpOIpENaparax)»
47 Perynsnms >ku3HEHHOTO ITUKJIA KJIETOK 1
48 IIpomesxcymounas konmpoavhas paboma 1
49 Opranu3Mm Kak eIuHOE 11eJI0e 1
50 Tkanu pacreHuii. TKaHU )KUBOTHBIX U YEJIOBEKA. 1
51 JlaGopaTopHas pabota «/3yueHue TkaHel pacTeHUN 1 1 1
KUBOTHBIX)
52 Opranbl. CHCTEMBI OPTAHOB. 1
53 Ornopa Tena opraHu3MoB 1
o4 JIBr>KeHnE OpraHn3mMoB 1
55 [Iutanue opranu3mMoB 1
56 [Muranue MO3BOHOYHBIX KUBOTHBIX. [TutieBapuTeTbHAS 1
CUCTEMa YeJIOBeKa
S7 JIpIxaHue opranu3smMoB 1
58 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
59 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1
60 KpoBeHocHas cucteMa mo3BOHOYHBIX )KMBOTHBIX M Y€IOBEKa 1
61 Brienenue y opranuzMos 1
62 3amuTa y OpraHu3MoB 1
63 NmmyHHas cuctema 4emoBeka 1
64 Pa3znpaxuMocTp U peryisinus y OpraHu3MoB 1
65 I'ymopanbsHas peryssius ¥ SHIOKPUHHAS CUCTEMa KUBOTHBIX U 1
4eJoBeKa
66 DopMBI pa3MHOXKEHHST OPTaHU3MOB 1
67 [TonoBoe pazMHOKEHNE 1
68 Meiios 1
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
69 JlabopatopHast paboTa «/3yueHne CTpOCHHUs TOJIOBBIX KIETOK 1 0,5
Ha TOTOBBIX MUKPOTIpEenaparax»
70 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1




71 3akyaaKa OpraHOB ¥ TKaHEW W3 3apO/IBIIICBBIX JIHCTKOB 1
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora

72 «BpIsBIIEHNE TPU3HAKOB CXOJICTBA 3apOABIIIEH TO3BOHOYHBIX 1 0,5
JKUBOTHBIX)

73 Pa3mHoxeHue u pazputue pactenuil. Jlaboparopuas pabora 1 05
«CTpoeHHE OPTaHOB PAa3MHOKEHHUSI BBICIITUX PACTCHUI ’

74 OCHOBHBIE TTIOHATHS U CUMBOJIBI TEHETUKHU 1
3aKOHOMEPHOCTH HaCleI0BaHUS MTPU3HAKOB. MOHOTHOpUIHOE

75 ckpentuBanue. [Ipakruueckas padota "M3yueHue pe3ynbTaToB 1 1
MOHOTHOPHUIAHOTO CKPEIIUBAHUSA y TPO30QPHUIHI"

76 [{uTonorndeckre OCHOBbI MOHOTHOPHTHOTO CKPEIIMBAHUS 1

77 AHanuzupyroliee ckpeuiuBanue. Hermonnoe noMuHupoBaHue 1
Jurndpuanoe ckpemmuBanue. [Ipaktudyeckas padora

78 «M3ydenune pe3ynpTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y 1 1
JPO30(UITBD»

79 [uTomornyeckrue OCHOBBI JUTHOPHIHOTO CKPEITHBAHUS 1

80 CuernieHHO€e HaclieIoBaHUE MPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1

82 I'eneTnka 1oia 1

83 I'eHOTHIT KaK IEJIOCTHAS CHCTEMA 1

84 ['eHeTHYeCcKUil KOHTPOIb PA3BUTHS PACTECHUM, )KUBOTHBIX U 1
yeJgoBeKa

85 M3MeHYnBOCTh NPU3HAKOB. BUABI N3MEHYMBOCTH 1

86 MonudukamonHas U3MEHYHBOCTh 1

87 BapuanvoHHbIN psig 1 BapHALlMOHHAs KpUBast 1

88 ['enoTuNMUecKass N3MEHIMBOCTh. KoMOMHATHBHAS 1
U3MEHYHUBOCTH

89 MyrtannonHas u3MeHYUBOCTh. [IpakTuyeckas pabora 1 1
«Mytanuu y 1po3oduiibl (Ha TOTOBBIX MUKpOTpEnaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. JMUTeHEeTHKA U 1
SMHUT€HOMHKA

91 I'enernka ‘{eJ'IOBeKa.vaaKTI/I‘-IeCKa}I pabota «CocTaBieHue u 1 1
aHAJIA3 POJIOCIIOBHOW

92 MeTtoansl MEAUIIMHCKON T'eHETUKHU 1




3HaueHMe MGHHHHHCKOﬁ TCHCTUKHU B IIPCAOTBPAIICHHUHU U

93 JICYEHUHU TeHETUYECKUX 3a00JIeBaHUI YETTOBEKA .
9 Ilpomesicymounas ammecmayus 1
95 OCHOBHBIE TOHATHS CEIEKIIMU. MeTObl CEIEKIIMOHHOM 1
paboThL.
96 JloCTH)KEHHS CEJICKIIUN PACTCHHUH W )KUBOTHBIX 1
97 CoxpaHeHue, U3y4eHHEe U UCIOJIb30BaHNE T€HETUYECKIX 1
pecypcos
98 buoTtexHonorus kak Hayka U OTpaciib POU3BOJICTBA 1
99 OCHOBHBIE HANpPaBJICHUS] CHHTETUYECKON OMOJIOTHH 1
100 = XpomocoMHas ¥ TeHHAas HHXCHEPHs 1
101  MemunuHCKHE OMOTEXHOJIOTUN 1
102 IToBTOpEHME, 0000IICHNE, CUCTEMATHU3aIIHMs 3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11
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