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HOSACHUTEJIbHAS 3AITHCKA

IIporpamma no yue6uomy npeMeTy "buonorus" (nanee - 6Honorns) Ha YPOBHE CpetHero
o0mmero o6pa3oBanus pazpaGoTana Ha OCHOBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3
«O6 obpazosanun B Poccuiickoii Gepepaunny, ®IOC COO, Kowunenmmu 1pero/iaBanms
yueOHOro npenMera «BHOIOTHS» U OCHOBHEIX NOJI0KEeHUH (heaepanbHO padoveit TPOIrpaMMbl
BOCITHTaHHS.

YueOHblit npeamer «Buomorusy YryOonéunoro ypoBHs u3yuenus (10 kmace) spisercs
OJHHM H3 KOMIIOHEHTORB IIPEJMETHOH 001acTH «EcrecTBenno-Hayunnie mpeamersy. Cormacuo
nonoxenusM ®I'OC COO npoduibubie y4eOHbIe NMpeAMETHI, W3ydaemble Ha yrayOaéuom
YPOBHE, ABJIOTCA cniocoboM muddepeniuanu O0y4YeHHst Ha YpPOBHE CpeIHEro 0bLIero
00pasoBaHHs U NPU3BAHBI OGECIICUHTS TIPEEMCTBEHHOCTb ME3K/Ty OCHOBHBIM OOIIMM, CpeiHuM
OOLUMM, CPEIHHM MPO(hECCHOHANBHBIM 1 BBICITHM o0pa3oBaHueM. B To e Bpems KaImii u3
OTHX y4eOHBIX [PEAMETOB J0/DKEH OBITh OpPHEHTHPOBAH Ha MPHOPHTETHOE pellcHHe
00pa3oBaTe/bHBIX, BOCIIUTATENHBIX U Pa3BHBAIOLIMX 33/1a4, CBA3AHHBIX ¢ NpodOpHEHTaIHEI
OOY4YalOLMXCA U CTUMYTHPOBAHHEM MHTCpECA K KOHKDETHOHW O00JaCTH HAYYHOTO 3HAHMSL.
CBSI3AHHOIO ¢ OMONOruel, MeaMLUHOM, OKOJIOTHCH, MCUXONOrHEH, CHOPTOM HWIH BOCHHBIM
JIEIIOM.

[Iporpamma 1o yueGromy npeamety "bronorus" nadt npencrapnenue o HeaH W 3a1auax
M3Y4CHHA y4eOHOro npeamera «Bruomorusy na YTIyOn€HHOM ypOBHE, onpefenser 06s3aTeibHoe
(MHBapHaHTHOE) TpeaMeTHOE COACPXKAHHE, €ro CIPYKTYpUPOBAHHE MO pasiciaM H Temaw.
PACIIPENICNICHHE 0 K1accaM, peKOMEH/TYET HOCIe0BaATe IbHOCTE u3ydeHus yuebnoro marepuana
C YYCTOM MEXKNPEIMETHBIX M BHYTPHIIPE/IMETHBIX CBA3CH, JIOTHKM yueOHOIO mporecca.
BO3PACTHBIX O0COOEHHOCTEH 00yyaromuxcs. B MPOTPaMMe MO OHOJIOTHH Peatn30BaH 1IPHHIM
TPECMCTBEHHOCTH C M3yYeHHeM OHONIOTHH HA YpOBHE OCHOBHOTO odmero odpazoraHus,
Onaromaps  uemy POCMATPHBAETCS  HANPABIEHHOCTH HA  MOCICAYIOLIEE pa3BuTHE
OHonmornyeckux 3HaHwmii, OPUCHTHPOBAHHBIX Ha (opmMHpoBaHue €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUSL, KOJOTHIECKOTO MBILLIEHHS, NPEICTABICHHH O 3/I0POBOM 0Dpase Ku3Hu, HA
BOCTIHTaHHE OEpeXHOro OTHOMIEHUS K OKpYXaloweH TpupoaHoi cpee. B mporpamme mo
OHONOrMH TakKe NOKA3aHBI BO3MOKHOCTH yuebnoro npeamera «buonorusy s peanu3auuu
TpedoBanuii PIOC COO x [IAHUPYEMBIM JIMMHOCTHBIM, METANpPE/IMETHBIM M MPEIMETHBIM
pesyibTataM oOy4yeHHs H B (OPMHPOBAHMH OCHOBHLIX BHJIOB  y4eOHO-MO3HABaTE ILHOM
ACATENIBHOCTH OOYYarOUMXCA MO OCBOEHHIO colepkaHus OMOJIOrHYecKoro o0paszoBaHus Ha
YPOBHE Cpennero obmero o0pazoBanus.

YueOubiit npeamer «Buonorus» na YPOBHE cpenHero obiiero obpaszosanus 3apepluact
buosoruueckoe o6pazoranue B mKoIe U OPUCHTHPOBAH Ha pacUIMpeHHe H YriayOieHue 3Hanwuii
00y4alommXCcs 0  KUBOH MPHPOLE, OCHOBaX MOJIEKYJSIDHOM M KIECTOUHON OHOJIOIHH.
SMOpHONOruM U GHONOTHM pa3BHTHS, FCHETHKH, CEJICKUWH, OHOTEXHOJIOIHH, 3BOIIOLHOHIOTO
YYCHMS U SKOJIOTHH.

M3yuenne yyebroro npemmera «bronorusy ua YII1yOJI€HHOM yPOBHE OPHEHTHPOBAHO HA
MOATOTOBKY OOYHaloMmKMXCA K HOC/emyIomemy NOTYYeHHIO OHOOTHYECKOro 00pasoBaHus B
BY3aX W OpraHM3alMsX CpeIHero nmpogecCHOHATBHOIO oOpa3zosanus. OCHOBY ero cojepKanus
COCTAB/IET CHCTEMAa OMONOTHYECKHX 3HAHMEA, [ONYYeHHBIX OpH U3ydeHUH O0YyYalolMMHUcs
COOTBETCTBYIOIIUX CHCTEMaTHYECKHUX pa3lelioB OHOJIOIHH Ha YPOBHE OCHOBHOIO 00ULIEro
obpasosanus, B 10-11 knaccax 3tu 3Hanus TOJIyHaloT pasButHe. Tak, paciuupensl W yray6ieHs:
OHOJIOrHYECKHE 3HAHMS O pacTEeHMSX, XKUBOTHBIX, Ipubax, GakTepusix, OpraHuiIMe ye/oBeKa.
ODWIMX 3aKOHOMEPHOCTAX JKM3HM, JIOMONHHTEIBHO BKITFOYCHBI OHOIOTHYCCKHE CBE/ICHNs



MPHUKJIATHOTO M MOHCKOBOIO XapakTepa, KOTOpBIE MOXKHO HCIIOJIL30BATh KAk OPHEHTHPBI J1s
fiocrenyowero Beibopa npodeccun. Bosmokaa Takke HHTErpaius OHONOrMYECKHX 3HAlUIE ¢
COOTBETCTBYIOLIMMH 3HAHHSAMH, HOJLYIEHHbIMH 00y9aroLHMKCs Iy H3YYCHHH (DH3MKH, XHMMH,
reorpauu ¥ MaTeMaTUKH.

Crpykrypa IpOrpaMMel 110 yyebHOMY npeamery "buosorus" orpakaer cHeTemuo-
YPOBHCBBIH H 3BOJNIONMOHHbIN TOAXOIE K H3ydenuio Ouonorun. Cornacuo wm, U3YYaloTCst
CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTCPHbIE [T XKMBBIX CHCTEM PA3HOIO YPOBHS OpraHH3allH.
IBOJIONIMH  OPraHMYeCKOro Mmpa Ha 3emie, COXpaHEeHHS OHOIOrHYECKOro paznoobpazns
wianersl. Tak, B 10 knacce H3YHaloTCs OCHOBBI MOJEKYJSPHOH M KITOYHO Ouosnoruu,
MOpHONoruM U Guonoruu DA3BUTHSI, TEHCTHKH M CEJICKLHH, GHOTEXHOIOIMH 1 CHHTETHYECKOH
OHomnorKy, AKTYaIIM3UPYIOTCS 3HAHHS o0yYarowmxes mno Ootanuke, 300morum, anatomu.
$usnonornn uenosexka. VwueGuwiii npeaver «buonorus» mpusBan obecreunts OCBOEHHE
obyyaromumucs GHOIOrHYecKuX TEOPHH W 3aKOHOB, HJeii, HPHHITUIIOB W NPaBHIL, JISKANMX B
OCHOBE COBpPEMEHHOMH CCTECTBCHHO-HAYYHOH KapTWHBLI Mupa, 3HaHuii o CTPOCHHH,
MHOT000pa3suH U ocoGeHHOCTSX KJICTKH, OpraHusMa, MomyJisilHH, OuoueHo3a, IKocHeTeMBL. O
BRIZQIOLUIMXCS HAYYHBIX JOCTHKECHHUSIX, COBPEMCHHBIX HCCIIEIOBAHHUSX B GHONIOIHY, NPHKIIAHBIX
acnekTax OHONOTMYECKHX 3HAHHIA. Jlns passutus u MO/IICPXKaHUs MHTEpeca 0OYHAOIIAXCS K
OHONOrHM Hapslly €O 3HAYHTETBHLIM 00BEMOM  TeopeTHYeckoro MaTtepuana B coaepkKaHHH
1porpaMmel mo GHOIOrHu TIPELyCMOTPCHO 3HAKOMCTBO C MCTOPHEH CTAHOBICHHS U pa3BHTUS
TOH MJIM MHOIi 06GmacTu OHONOTHH, BKIaOM OTEYeCTBeHHBIX 1 3apYOEKHBIX YUEHBIX B pelenme
BaKHEHIINX OMOIOrHYECKHX | IKOIOIrHYECKUX MPOOITEM.

Llens u3yyenns yue6noro npeamerta «buonorus» nHa yrinyGaéunom YPOBHE — OBIajeHHe
O0y4arOIUMHCS 3HAHHAMH o CTPYKTYPHO-(YHKLMOHAIBHON OPraHH3AIMK  KUBLIX CHCTEM
PasHOIo paHra W mpuoOpeTeHHe yMeHHIt HCIIONIB30RATE ITH 3HaHUA B (POPMUPOBAHHN HHTCpeca
K OnpenenEHHOM obnacTH npodeccHoHaibHOMN ACATCIILHOCTH, CBSI3AHHOMH ¢ GHOJIOTHel. HiH K
BBIOOpPY yueGHOro 3aBeteHus AUt IPOOIKEHUS. OHOTOrHYeCKOoro obpasoBanus.

Jocthxenue wenu M3Y4CHHUA yueOHoro npeamera «Buonorusy ua YriIyONn&€HHOM ypoBHe
obecreunBaeTes pemennem CIeYIOIMX 3a/1ay:

OCBOCHHE  OOY4YalOIMMUCS  CHCTEMEI OHOJIOTHYCCKHX  3HAHMH: 06  OCHOBHRLIX
Ouosoruyeckux TEOPHsIX, KOHNENLMAX, TMUIOTE3axX, 3aKOHaX. 3aKOHOMEPHOCTSX M NpaBHiiax.
COCTaBISIOIIMX  COBPEMEHHYIO €CTCCTBEHHO-HAYYHYIO  KapTHHY MHpa: 0 CIpoeHuH,
MHOIo00pasuu H 0coBeHHOCTSX Ouonoruyeckux cucrem (KreTka, oprasusm, nomyssips. BuL
Ouoreorenos, brocdepa); o Beimarommxcs OTKPBITHAX M COBPEMEHHBLIX HCCIICIOBAHHIX B
buosioruu;

O3HAaKOMJICHHE  O0ywalommxcs ¢ MCTONAMH  [103HAHMA  KHBOH  [PUPOJL:
HCCIC/0BATEIECKMMH METOAAMH GHOIOTHYECKHX HayK (MOJIEKYJISIPHOH M KICTOYHOM Ouonorum,
SMOPHOJIOTHH H GHOIOTHY PA3BHTHS, ICHETHKH H CeJIEKIHU, OHOTEXHOIOIHH | CHHTETHYECKOii
duonoruum, [IAJICOHTONIONUH,  JKOIOTHH), MeToaMu CaMOCTOATEIIBHOIO  MPOBCIAEHHS
Ononoruueckux wuccrnenoBanuit B nabopatopun W B Tpupose (rabimosienne, wuamepenue,
IKCICPHMEHT, MOJIETPOBaHHE);

OBJA/CHUE O0YYaIOMUMHUCT YMEHHAMH: CaMOCTOATE/ILHO HAXOAHTh, AHATM3UPOBATH M
HCTIO/IB30BaTh CHONOTHYECKYTO HHQOPMALIHIO; I0NTB30BATHCS OHosorHYeckoit TepMuHONOrHei 1
CHMBOIIMKOM;  yCTaH4BIMBATL  CBS3L MEXIy pasBUTHEM OHONOTHH W COUMAILHO-
OKOHOMHYECKHUMH H 3KOJI0THYECKHUMHU MPOOJIEMaMH  Ye/IOBEYCCTBA; OlEHHBATL nocne1CTBHs
CBOCH MEATENLHOCTH IO OTHOIIEHHIO K OKpyXarouiei OPHPOAHOH cpene, CODCTBEHHOMY
3/0POBBIO M 31J0POBBIO  OKPYIKAFOLIHX TOJEH; ODOCHOBBIBATL M COGIONATH MEpLI



NpoUIAKTHKE HHPEKUHOHHBIX 3a00/ICBAHMH, NPABHIA TIOBEICHUS B npupoje u odecreyenus
0C30MaCHOCTH CODCTBEHHOM KU3HENEATEHHOCTH B YpE3BBIYAWHBIX CHUTYAUMAX TPHPOAHOTO M
TEXHOTCHHOIO XapaKTepa; XapaKTCpH30BaTh COBPEMEHHBIE HAYYHBIC OTKPHITHS B O6IACTH
GHoJl0rum;

Pa3BUTHE Y OOYYArOIMXCs HHTELIEKTYATBHBIX W TBOPYECKHX CMOCOGHOCTEH B nporiecce
3HAKOMCTBA C BBIAIOLIMMHUCSA OTKPBITHAMH H COBPEMEHHBIMH MCCIIEIOBAHMSMU B OHOJOIHA.
PElIAaeMBIMH ef0 11po0JIeMaMH, METON0JIOrHEH OGHOTOTHYCCKOro HCCIeN0BaHMS, TIPOBEACHHS]
IKCIICPUMCHTANILHBIX ~ MCCIIC/IOBAHUH, peIeHHs GHOJIOIHYeCKHX 3aiad, MOEAUPOBAHHSA
OHOJIOrHYECKHX OOBEKTOB M MPOIIECCOB;

BOCHHTAHHE y 0OY4YaroOmMUXCs HEHHOCTHOTO OTHOLICHHS K JKHROM NPHPOJIE B LIEJIOM H K
OTACIBHLIM €€ O00beKTaM W ABNEHHUSM; (OPMHPOBAHHE OKOJOIHUECKOH, TIeHETHUECKOH
TPaMOTHOCTH, OOLIEH KyJbTyphl MOBEJEHHS B TIPHPOAE; HHTETPAIMU eCTECTBEHHO-HAYUHBIX
3HAHHUMH;

puoOpeTeHne 00yYaroMMMHACH KOMITETEHTHOCTH B PallMOHAIBHOM NPUPOIOI0/IL30BAHUA
(cobmonenue mnpaBun noseneHus B NIPHPOJE, OXpaHbl BHAOB, 9KOCHCTeM, Ouocheps),
COXPaHCHHH COOCTBEHHOrO 3J0pOBbS H 3710POBbsl OKPYKAOWIKX J0jeH (COOILOACHHS Mep
npodunakTHkk  3aboneBaHmi,  ofecneuenHe  GE30MACHOCTH KU3HENEATEIIBHOCTH B
YPE3BbIYARHBIX CHTYaLMSIX [IPHPOJHOTO ¥ TEXHOTEHHOTO Xapakrepa) Ha OCHOBE MCIIONL30BAHUA
OuONOruyecKuX 3HaHWH ¥ YMEHHIA B IIOBCEHEBHOH KU3HH,

CO3/IaHHEe YCJIOBHH JUIS OCO3HAHHOIO BhIOOpa OOYYAIOIMMHUCH HHHBHAYAILHOU
00pa3oBaTe/IbHON  TpaeKTOpHH, crioco0CTByromed  mocnenylomemMy  npodeccHoHaILHOMY
CaMOOIPEICICHHIO, B COOTBETCTBHH C HMHIMBHMIYAILHBIMH HHTEpECAaMH H IOTPEGHOCTSIMH
peruona.

Ofmee umcino 4acoB, OTBENEHHBIX Ha u3yyeHne OMONOTMM Ha yriayOleHHOM ypoBie
cpennero obmero obpa3oBanus, cocrasnser 102 waca: B 10 kmacce — 102 waca (3 vaca B
HEJIEITHO).

Otbop opranM3auMoHHBIX (GOPM, METOMOB W cpeAcTB  oOyucHHsS  OMOJIOTHH
OCYIIECTBIIAETCS € y4ETOM CHENM(UKH €ro CoaepKanus M HaNpaBJICHHOCTH Ha MPoI0JIKeHHE
Ouonorudeckoro o0pa3soBaHWMs B OpraHu3alusx CpenHEro npo(ecCHOHANBHOTO W BBICIIETO
oOpa3zoBanmus.

OBsi3aTe/ILHBIM YCIIOBHEM TIpH OOYYEHHH GMOIOrHH Ha YyrIyOTEHHOM YPOBHE SIBIISICTCS
IIpOBE/ICHUE 71ADOPATOPHBIX M TpakTH4eckux paGor. Takke yuacTue 0o0y4Jalomuxcs B
BbITIOMHEHUM  IIPOCKTHBIX M y4eOHO-MCCNENOBATEIbCKUX — paboT, TemMaTHKa  KOTOPBIX
OUPCICIAETCA y9UTICICM HA OCHOBE HMMEIOLIMXCH MATePHAIBHO-TEXHHUYECKHX PECYPCOB H
MECTHBIX HPHPOAHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

Conepxanue TpoOrpaMMBbl,  BBLAENEHHOE  KVPCHEOM, HE BXOTHT B MPOBEPKY
rOCy/lapcTBEHHO HTOroBo# arrectanuu (I'MA).

Tema 1. Buonorus xak nayka

CoBpemennas GHONOrHs — KoMIiekcHas Hayka. KpaTkas MCTOPHsL Pa3BHUTHS OHOIOrWH.
bronoruyeckue Haykm W u3yuaemble MMM TIPOGIEMBbL. @yHaaMEeHTANbHbBIC, TPHKIAJAHBIC U
NIOMCKOBBIE HAYYHBIE UCCIIEIOBAHMS B OHOJIOTHH.

3HayeHHe OHOMOTHH B (OPMHPOBAHHMH COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHHbI
mupa. Ilpodeccun, cpsa3amnble ¢ Ouonormeil. 3HaueHue OHOJOIHH B OpaKTHYSCKO#H
ACATCILHOCTH  HEJOBCKA: MEJMIMHE, CelNbCKOM XO3fHCTBE, TPOMBIILICHHOCTH, OXpaHe
TIPHPO/IbI.

HemoncTpanuu

[loprpersi: Apucrorens, Teodpact, K. JIunueii, X. b. Jlamapk, Y. Japeun. Y. lapeeii, I'.
Meupens, B. W. Bepnagckuii, W. T1. [lasnos, U. U. Meunukos. H. W. Basujios, H. B.
Tumogees-Pecoscknit, [lx. Yorcon, @. Kpuk, /1. K. Bensies.

Tabmuuer u cxembr: «CBA36 6HONOTHY ¢ APYrHMH HaykKamu», «Cucrema OHONOrHYECKHX
HayK».

Tema 2. dKuBbie cHCTEMBI H X H3yueHHe

JKuBBIe CUCTEMBI KaK MpeaMET M3ydeHus 6uonorun. CBOHCTBA KUBBIX CHCTEM: eTHHCTBO
XUMHYECKOTO COCTaBa, JMCKPETHOCTh M LEHOCTHOCTB, CIOKHOCTH M YIOPSUIOUEHHOCTh
CTPYKTYPBLI, ~ OTKPBITOCTb,  CaMOOpPraHH3alMsi, CAMOBOCIIPOM3BENEHHE,  Pa3iPaXUMOCTD,
U3MEHYHBOCTh, POCT U Pa3BHTHE.

YpOBHH OpraHM3alMu JKMBBIX CHCTEM: MOJICKYJIIPHBIN, KIEeTOYHBIH, TKaHCBBIH,
OpraHu3MEHHbIH, NonyIsAHOHHO-BH/IOBOH, 3KOCHCTEMHBIH (OHOreoLeHOTHYECKHIT ),
orocdepusii. [Tponecchl, MPOUCXOAIIHE B KUBBIX cHcTeMaX. OCHOBHbIE MPU3HAKH JKUBOIO.
JKn3ub xak dopma cywectsosanus Matepun. Hayku, H3YYalOUIHE JKUBBIC CHCTEMbl HA PA3HbIX
YPOBHSX OpraHH3aIliH.

M3yyeHue XuBbIX cucTeM. MeToasl GHONIOrHYECKOH Hayku. HaGmonenue, usmepenwe,
SKCHCPUMEHT. CHCTEMaTH3auus, MeTraaHanu3. [lousTHe O 3aBHCHMONW ¥  HE3ABHCHMOI
nepeMenHol. Ilmanuposamme oskcrepumenta. [locTaHoBKa W IIpOBepKa [HMIIOTES. Hynesas
runoresa. [TorsTre BBIGOpKH 1 €€ 0cTOBepHOCTD. Pasbpoc B GHOMOrHUECKHX anHbIX, OnCHKA
AOCTOBCPHOCTH NOJYYEHHBIX pe3y/IbTaToB. [IpHYMHBI MCKaXKEHHS Pe3y/IbTATOR JIKCTICPHMEHTA,
[lousTre cratncruueckoro Tecra.

HdemoncTpanuu

Tabmuubt u  cxembl: «OCHOBHbIE NpPH3HAKH IKH3HW», «BHOJOrMYCCKHE CHCTEMbDY.
«CBOHCTBA XUBOH MaTepuu», «YPOBHH OPraHM3aIMH KUBOI npupoaby, « CTpoeHHe KUBOTHOM
KIETKH»,  «TxaHm  KMBOTHBIX», «CHCTEMBI OPraHOB  YelOBEYECKOr0  OpPraHH3May,
«buoreonenosy, «bruochepa», «Mertomsl U3YYEHHS KHUBOH MPUPOIBI».

Ob6opynosanue: nabopaTtopHoe 000py10BaHUE [UIS MpOBEJIEHUs HAOIHOICHUH, H3MEPEHHIA,
KCTIEPUMEHTOB.

IpakTHueckas pabora «Mcrnons30BaHHe pasiMUHBIX METOJIOB NPA U3YYCHUH IJKUBBIX
CHCTEMY.

Tema 3. Buosiorus Kierkn



Knetka — cTpyKTypHO-(QyHKUMOHAIbHAS €AMHMIA XUBOrO. MCTOPHST OTKPLITHS KIETKH.
Paboter P. I'yka, A. Jlepenryka. Knerounas teopus (T. IlBanu, M. Illneitnen, P. Bupxos).
OCHOBHBIE 110JI0KEHHS COBPEMEHHOH KJIETOYHOM TEOPHH.

MeToabl  MOIEKYJISPHOM M KIETOYHOH OHOJOIMHH: MHKPOCKOTIHSL, xpomarorpadwusi,
JIEKTPOGOpE3,  METOJi MEUYEHBIX AaTOMOB, JH(EpeHUHATLHOE HeHTpuyruporanue,
Ky/IbTUBHDOBAHHE KIIETOK. FI3yuenue (uKCUpoanHbIX Kiemox. DNEKTPOHHAS MHUKPOCKOTIHS.
Kongporanenas muxpockonus. Bumanenoe (npudicusnennoe) uzyuenue kiemox.

JemMoHcTpannn

Hoptpersr: P. T'yk, A. Jlesenryk, T. [llann, M. llneiinen, P. Bupxos, K. M. Bap.

Tabmauel n cxembl: «CBETOBOH MHKPOCKON», «DJIEKTPOHHbIH MHKPOCKOIY, «HUctopus
Pa3BUTHA METOJI0B MHUKPOCKOIHMY.

‘ ObopyaoBanue: CBETOBOH MHKPOCKOI, MHKPONDPENAPATLl PACTHTENBHbIX, KHBOTHBIX
OaKTepuaIbHLIX KJIETOK.

ITpakTuyeckan pabora «M3yuenwe METONOB KJIETOUHOM GHONOTHH (xpomatorpadus,
exTpodopes, HddepentmansHoe uenTpudyruposanne, [TLIP)».

Tema 4. Xumuueckas opranu3zanus KJIeTKH

XHAMHYECKHH COCTaB KICTKH. Makpo-, MUKpO- H yIbTPaAMHKpPO3TeMeHThl. Bosa 1 ¢é pois
KaK pacTBOPUTC/IS, peareHTa, ydacTHe B CTPYKTYPHDOBAHHM KJIETKH, TENJIOPEryisivH,
MunepaibHble BelmecTra KIETKH, HX OHOI0rHYecKas pormb. Pollb KATHOHOB M aHHOHOB B KIIETKE.

Oprasuyeckue BelecTBa KIETKH. Bronornyeckue noiuMepbl. Beqkn. AMHHOKHCIOTHBI
cocraB OenmkoB. CTpykTypbl GeikoBoi Monekynsl [leppuuHas cTpykTypa Geika. HEITHIHAs
cBsi3b. Bropuunas, TpeTwuHas, uyerBepTHuHas CTPYKTypbl JleHaTypaius. CBOHCTBA OEIIKOB.
Knaccudurammus 6exo. buonornueckue gynkiun 6enxos. IIpuonsi.

Yraesoas. Monocaxapuibl, AHCaxaphibl, OJHTOCAXapHABI W MomHcaxapuabl. O6uuii
IUIaH CTPOeHHS M (HU3HKO-XHMHYECKHE CBOWCTBA YIIEBOMOB. bBuosiorumueckue QyHKIUH
YITICBOIOB.

Junuper.  Tuapodunbro-ruapodobHbie  cBoicTBa.  KnaccmdHKauus — JIHINMIOB.
Tpurmunepuaer, Gochonunumsl, Bocku, crepoussl. buonoruueckue Gpynkimun mnunos. Obmiue
CBOHMCTBA OHONMOrMYeckHX MeMOpaH — TeKydecTh, CNOCOOHOCTb K  CAMO3AMbIKAHHMIO,
NOIYIIPOHULIAEMOCTb.

Hykneunosete xucnorel. JJHK u PHK. Ctpoenue HykieMHOBBIX KHCI0T. HyKiIeoTHb.
Hpuaumnn komniemenraproctu. Ipasuio Yapradda. Crpykrypa JIHK — jBoiiHas cuupais.
Mecronaxoxnenue u Gnonoruyeckue pynxmun JIHK. Bumst PHK. Oynxuun PHK B kietxe.

Crpoenue monekynsr AT®. Makpospruueckie CBS3H B Monekyne AT®. buosnoruyeckue
¢yrkimu - AT®. BoccraHoBieHHBIE TepeHocuMKH, HX (QYHKUMH B  KIETKe. Hpyzue
Hykieosuompugpocthamer  (HI®).  Cexsenuposanme  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpyktypHas Ouonorus: OGHOXHMHMYECKHE W OGMO(H3WYECKHE HCCICIOBAHHS COCTABA H
MPOCTPAHCTBCHHOH ~CTPYKTYpBl OuOMOmeKysn. Modenuposanue cmpykmypsl  u  (hyuxyuis
OuoMoreKyn u ux Komnaexcos. Komnvlomepuwiil Ousaiin u op2anuveckuii cunmes GUOMOICKY! U
UX HENPUPOOHBIX AHANI02086.

JemoHCTpaHK

Hoprperst: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yusnkuuc, P. ®pankmun, ®. Canrep. C.
[Tpy3unep.

Jlmarpammer:  «Pacnpenenenne XMMHYECKHMX 3EMEHTOB B HEKHBOW  MPHPOIEY.
«Pacnipesenienne XMMHYIECKUX 3IEMEHTOB B JKUBOH TPHPOJIE.



Tabmuusr v cxempl: «Ilepuoanuyeckas TabMHIA XMMHYCCKHX 3JEMEHTOB», «(TpocHHE
MOJIEKYIIbl BOMbI», «BemecrBa B cocrtase opraHu3MoB», «CTpoeHHE MOJIEKYIbl Oenkay,
«CTpyKTyphl O€/KOBOH MOTEKyIbI», «CTpoeHHe MOneKy:l yrieBonos», «CTpOEHHE MOJIEKYIl
T I0B», «Hykinennosbie KUCI0Th, «CTpoeHre MoTeKyIbl ATD».

O6opynoBaHHe: XHMHYECKas MOCYIA U 060py/I0BaHKE.

Jlaboparopnas pabora «OOHapyxeHHe OETKOB ¢ MOMONIBKO KAYECTBEHHBIX PEAKLIHiiy.

JlaGopaTtopuan pabora «MccnenoBanne HyKJIEHHOBBIX KHCIIOT, BBIICICHHBIX H3 KICTOK
pasIMYHBIX OPraHH3MOBY.

Tema 5. Crpoenune H GyHKIHH KJIETKH

Tunpl xnerok: sykapuoTHuyeckas W TipokapuoTuueckasi. CTPYKTYpPHO-(DYHKLUHOHAILHLIE
00pa3oBaHAA KIETKH.

Crpoenne mpokapHOTHYecKOH kieTku. Kuietounas creHka OakTepuii W apxeil.
OcobeHHOCTH cTpOEeHHs reTepoTpodHONH U aBTOTPOPHON MPOKAPHOTHYECKHX KIETOK. MecTo 1
POJIb IPOKAPHOT B OUOIIEHO3aX.

Crpoenne 1 QyHKIHOHUPOBAHUE dyKapHOTHYecKoi KineTku. [Inasmaruueckas memOpaHna
(nnasmanemma). CTpykTypa mia3maTHyeckoit memOpanbl. TpaHcmopr Bewiects  uepes
nnasMaTuyeckyro MemOpaHy: naccuBHbid (auddysusa, obneruéuuas auddysus). aKTUBHBIN
(MepBHYHBIA M BTOPHYHBIA aKTHBHBIA TpaHcnopr). [losnynponunaemocts MemOpanbl. PaGora
HaTPHH-KaJIMEBOI'0 HACOCA. DHIOLMTO3: MTHHOIMTO3, paroiuTos. Fx301mTo3. Kietounas creHka.
CtpykTypa u (pyHKIIMH KJICTOYHOM CTEHKH PACTCHHM, IPHOOB.

Huronnasma. Ilurtosoms. Ilutockener. [Ipuskenue twroruiasmel. OpraHoWgbl KIETKH.
OnnomeMOpaHHBIe OpPraHOMbI KJICTKH: JHAOIIasMarHyeckas ceth (DI1C), annapar Toibioku,
JIH30COMBI, HX CTpPOEHHWE M GYHKUUH. B3auMocBs3s o HOMeMOpaHHBIX OPraHOMIOB KICTKH.
Crpoenne rpaHymsipHOrO peTHKyiyma. Mexanusm uanpasienus 6eaxos ¢ OI1C. Cunres
pactBopumbix ~ OenxoB. CHHTe3  KNETOYHBIX MeMOpan. [Inagkuii  (arpaHyisipHbIii)
JHJIOMNIa3MaTHUeCKui peTHKyJIyM. CekperopHas ¢yHkuus annapara [onbiku. Meougpurayus
benrxos 6 annapame I'onvooicu. Copmupoera 6eaxos 6 annapame I'orboxcu. TPpaHCTIOPT BEHIECTB
B KJieTKe. Bakyonu pacturensHeix kietok. Knerounsiii cok. Typrop.

[loslyaBTOHOMHBIE OPTaHOWABI KIETKH: MHTOXOHJPWH, TUIACTHBL. [Ipoucxoxcoenue
mumoxonoputi u nracmuo. Cumbuoeenes (K.C. Mepexckoscxui, JI. Mapeyiuc). Crpoenue u
(GYHKUMH MHTOXOHAPHH M TmnacTHI. [lepBHYHBIE, BTOPHYHBIE M CIOXKHBIE IUIACTH/IbI
poTocHHTE3NPYIOMMX IyKApHOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JIEHKOINIACTBI  BBICIIMX
PacTCHHWH.

HememOpanHble opraHonasl Ki1eTkd CTpoenre W (GyHKIMM HeMeMOpaHHBIX OPraHoM/10B
KieTku. Pubocomel.  Ilpomedxcymounvie  ¢punamenmer. MukpodunaMeHTsl. Axmunossie
Mukpopuiamermel. MplIIeUHbIEe KIETKH. AKMUHOBbIE KOMROHEHMbL HEMbLUCHNbIX KICMOK.
Mukporpybouku. Knerounbiit uentp. CTpoeHWe ¥ JBHXKEHHE JKIYTHMKOB M PECHHYEK.
Mukporpy6ouku unTomiasmel. LlenTprons. beiku, accoyuuposannbie ¢ Mukpopuiamenmamu u
mukpompybouxkamu. MomopHoie benxu.

Anpo. Obosiouka siapa, XpOMaTHH, KapHoIUa3Mma, SAPBINKH, X CTPOeHHE W (YHKIHH.
SnepHblii GenKoBbI MaTpuKc. [IpOCTPAHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTep(pa3zHOM
aape. Jyxpomamun u zemepoxpomamuH. benku XpoMaTWHa — THCTOHBL Junamuka soepHoil
obonouxu 6 mumose. Hoepnulit mparncnopm.

Knerounple  BxutoueHus. CpaBHHTeNbHAss — XapakTePHCTHKA — KJIETOK  DVKapUOT
(pacTHTE/ILHOH, )KMBOTHO#, rpHOHOI).

JlemoHcTpanuu



IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuubr ¥ cxembl: «CTpOCGHHE 3YKapHOTHYECKOH KieTKH», «CTpoeHMe KMBOTHOIL
Ki1eTku», «CTpoeHne pacTHTENBHON KieTkuy», «CTpoeHHe MUTOXOHAPUHY, «Anpo», «Ctpoenue
NPOKAPHOTHUYECKOHN KIETKHY.

ObopynoBaHHe: CBETOBOH MHKPOCKON, MHMKpONpEnaparsl PacTUTEIbHBIX, JKHBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0akTepHaibHbIX KIETOK.

JlaGopaTopuas pabora «/3yueHue CTpoeHHS KJIETOK Pa3IMUHBbIX OPIraHU3MOBY.

Ilpakrugeckan padora «M3yueHne cBOHCTB KIeTOUHOIH MeMOpaHbI».

JlaGopaTopnas padora «VccnenoBanue miasmMonusa ¥ ACILIA3MOJIN3A B PACTUTE/IbHbBIX
KIICTKAX».

IpakTHyeckan pabora «VM3yvenue IBHKEHUS LMTOIUIA3MBL B PACTHTE/IbHBIX KIETKAX».

Tema 6. OOMeH BeniecTB H NpeBpaNieHHe JHEPIHE B KJIETKE

ACCHMUIAINSA ¥ JTHCCHMHIIALMSA — JBe CTOPOHBI MeTabonu3ma. THibl oOMeEHa BCLICCTR!
aBTOTpOQHBIH ®W rerepoTpodHbii. Ywactwe kHenopona B OOMEHHBIX — NPOLECCEX.
DHepretuyeckoe obecnieyenue KieTkd: npeppaiieHue AT® B 0OMEHHBIX MPOIECCAX.
@QepMeHTAaTHBHBIA XapakTep peaklMid KIeTouHoro MerabonuizMa. PepMenThbl, HX CTPOCHHE.
cBoiictBa M MexanusM geiictBus. Kodepmentol. Omimuns (GEpMEHTOB OT HEOPraHWYECKHX
Karajiu3aropoB.  bBelKu-akTMBaTopbl H  OCIKH-MHTHOWTOpBL.  3aBUCHMOCTH  CKOPOCTH
(epMeHTAaTHBHBIX PEaKIHH OT pa3IHIHbIX (PAKTOPOB.

[lepBuyHbIA CHHTE3 OpPraHMYCCKMX BewlecTB B KieTke. DOTOCHHTE3. AHOKCUZEHHbIU U
OKCU2eHHbIll  (homocunmes vy bakmepuil. Ceemocobupaiowjue NUSMEHMbL U AUSMECHb]
peaxyuonnozo yenmpa. Ponb XnopomiactoB B mpouecce ¢gorocuHTesa. CBetoBas M TeMHOBas
baspl. @omoovixanue, Ci, Cy u CAM-munwvi pomocunmesza. TIpoyKTUBHOCTE DOTOCHHTE3A,
BimsiHue paziandHbix pakTopoB Ha CKOPOCTh (POTOCHHTE3A. 3HaYeHHe (POTOCHHTE3A.

Xemocunres.  PasnooGpasue  OpraHU3MOB-XEMOCHHTETHKOB:  HHTPH(HUIMpYIOUIHE
DakTepuu, xeae300aKTepur, CepoOaKTEPHH, BOIOPOAHbIE ODaKTEpHU. 3HAYEHHE XEMOCHHTE3A.

Anaspobnble opranu3mbl. Buasl 6poxenus. IIpoaykrbl OpoKeHHs B MX HCIOJIB30BaHHE
4eJI0BeKOM. AHA3pOoOHbIE MHKPOOPIraHW3MbI KakK OOBEKTHl OMOTEXHOJIOrMH M BO3OYIHTENH
Bomesnei.

AspoOHble OpraHuW3Mbl. JTanbl 3HEpreTHyeckoro oodOmeHa. lloaroToBUTENLHBIH JTall.
[muxonu3 — DecKUCIopoIHOE pacIIerNiIieHHe TTIOKO3bI.

buronornyeckoe okucieHue, WIKH KIETOYHOE jAbIxaHue. Ponbk MUTOXOH/pHH B mpolieccax
duonorugeckoro okucrneHus. lluxmnyeckne peakumu. OxHcaHTeNbHOE (OCHOPHIHPOBAHUE,
Dnepeuss membpannozo 2paouenma npomonog. Cunmes AT®: paboma npomonnoiu ATD-
cunmasel.  TlpeumyiecTBa a3po0GHOTO TMyTH oOOMEHa BEMIECTB Mepell  aHa’pOOHBIM.
D PeKTUBHOCTD IHEPreTHYECKOro oOMeHa.

Jdemoncrpauuu

[Moprpetsi: [Ik. TTpuctau, K. A. Tumupszes, C. H. Bunorpazackuii. B. A. Durensrapar, I1.
MuTtyenn, ['. A. 3aBap3uH.

Tabmuusl u cxembl: «@DoTocHHTE3y, «DHepreTHueckuii obmen», «buocuuTtes Oenkar.
«Ctpoenue dhepMenTa», «XeMOCHHTERY.

O6opy1oBaHKe: CBETOBOM MHKPOCKOII, 000PYAOBaHUE AJISi HPUIOTOBICHHUS ITOCTOSHHBIX H
BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass paGora «l3ydeHHe KaTAIUTHUCCKOH AaKTHUBHOCTH (epMeHToR (Ha
TpUMepe aMUIIa3bl HITH KaTaliasbl)y.



JlaboparopHas pabora «M3ydeHne QepMEHTaTMBHOIO paCLIENJIEHHS TEepoKCHIa
BOJIOPO/A B PACTHTEJILHBIX H )KUBOTHBIX KIETKaxX».

JlaGoparopnas pabora «CpaBHeHHe TIPOIIECCOB (POTOCHHTERA U XEMOCHHTE3aY.

Jlaboparopras pabora «CpaBHeHHE IPOLECCOB OPOKEHHUS U IHIXAHAS.

Tema 7. HaciencrBennas nHpopmManus u peaausanus e€ B KieTKe

Peaxuyn MatpuyHOro cuutesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PeakIHAX MaTPHUHOTO
caurtesa. Peanmsanus HacmencTBeHHOW uHpoOpMauud. [eHeTHuecKHit Ko, ero CBOHCTBA.
Tpanckpunuus — matpuunsiit cunTes PHK. TIpUHIMNIE! TpaHCKPUIUMM: KOMILIEMEHTAPHOCTD.
AHTUMAPANIENbHOCTE, aCUMMETPHYHOCTE. Cospesanue mampuynvix PHK ¢ syrapuomuyeckoi
knemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yyacrue tpaicnopreix PHK B 6Guocuntese Genka. Yciaopus
onocunresa Oenka. Konuposanue aMuHOKHCIOT. Posik pubocom B 6GHocHHTE3e Oeiika.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3alis reHoMa y TpOKapuoT U
3yKapuoT. Perynsuus akTHBHOCTH TeHOB y mpokapuoT. I'mmortes3a omnepona (®. Kakod, XK.
Mano). Monexyrapuvie mexanusmol sxcnpeccuu 2enoe y aykapuom. Ponv xpomamuna 6
pezyisiyuu pabomer zenos. Perynsnus obMeHHBIX nporeccos B Kietke. Kinerounsiii romeocras.

Bupycel — HekseTouHble (OPMBI XKU3HH U OOIHTaTHBIE TIapa3uThi. CTPOEHHE NPOCTHIX U
CIOXHBIX BHUPYCOB., PETPOBHPYCOB, Oaxtepuodaros. JKuszmennwiti yuxn HHK-codepocawyux
eupycos, PHK-codepacawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa,
uHmezpasd.

Bupycuele 3aboneBaHusi 4eloBeka, JKHBOTHBIX, pactenwii. CIIHM)], COVID-19,
COLIMAJIbHBIE U METUIIHHCKHE MPODIEMBI.

buoungpopmamura: unmezpayus u ananuz 6orbuiux maccusos («bigdatay») cmpyxmypruix
buonoeuveckux Oanubix. Hanomexuonoeuu 6 6uonozuu u meduyurne. Ilpoepammupyemole
dynryuu 6enxos. Cnocober 0ocmasku rexapeme.

demoncTpanmuu

[Toprpersr: H. K. Konbuos, 1. M. UBanoBCcKHi.

Tabnuupt u  cxemsr: «buocuntes Oenkan, «[edernueckuii xom», «Bupycwin,
«baktepuogarny.

IIpakTHgeckas padora «Co3manue MoIe/ I BUPYCay.

Tema 8. JKuzHeHHbIii HHKI KIAETKH

Kietounerii nukn, ero mepuoms! u peryisiuus. Murepdaza u muto3. OcobeHnoctH
MPOIeCcCoB, NpoTeKarImuX B HHTep(ase. [loaroToska knetku k aenenuio. [lpecurrernyeckunii
(NOCTMHUTOTHYECKHH), CHHTETHYECKHH H INOCTCHHTETHYECKHH (IIPEMHTOTHUECKMI) NEPUHOIbI
uaTEepQdassbI.

Marpuunsit  cuares JIHK -  pennukaums. Tlpusuunel  penaukanmu  JIHK:
KOMILICMEHTApHOCTh,  MOJYKOHCEPBATHBHBIH  CHHTE3, AHTHNAPAUICABHOCTE. Mexanusm
pemmukaumn  JIHK.  Xpomocombl. Crpoenne xpomocom. Temomepsl U Teromepasa.
XpoMOCOMHBIH HAGOpP KIETKH — KapuOTHN. JIMIUIOMIHBIA U TaruIOUAHBIH HAGOPbI XPOMOCOM.
I'omonorudnbie xpomocomsl. [1010BEIE XPOMOCOMBL.

Henenne xietkd — mMuTo3. CTamMM MHTO3a M NPOMCXOJSLIME B HMX Npouecchl. THIbI
MuTo3a. KapHokunes u nurokunes. Buonornueckoe 3naueHne MUTO3a.

Peryisuus MHTOTHYECKOTO IMKma KieTku. [Iporpammupyemas kierouHas rubenb —
arnonTo3s.



Kiaetounoe s1po. XxpoMOCOMBI, QyHKIMOHAIBHAS [€HOMHAKA. Mexanusmer npoiugepayuu,
ougppepenyuposku, cmapenus u 2uberu xremox. «lugpposas knemray — Ououngopmamuyeckue
MOOeNU PYHKYUOHUPOBAHUA KNemKU.

JemoHcTpanun

Tabmanst w cxembl: «OKu3HEHHBIH UMK KIETKH», «MHTO3», «CTPOCHHE XPOMOCOM».
«Penmukauus JJTHK».

OOopynoBaHue: CBETOBOH MHKPOCKOIN, MHKponpenapatbi: « MUTO3 B KJIeTKax Kopemka
JyKay.

Jlaboparopuas pa6ora «M3yyeHie XpoOMOCOM Ha FOTOBBIX MUKPOIIPENApaTax».

Jla6opaTopnas pabora «HaGmoznenne MHTO32 B KJeTKax KOHYMKAa KOpeIKa JyKa (Ha
TOTOBBIX MHKpOIIpernaparax).

Tema 9. Crpoenne u QyHKUHH OPraHA3IMOB

buonoruueckoe  pasHooOpasme  opraumszmoB.  OIHOKJIETOYHBIE, KOMOHHAILHLIC,
MHOTOKJICTOYHBIEC OPraHU3Mbl.

Oco0eHHOCTH CTPOSHHS W IKH3HEACATENBHOCTH O/JIHOK/IETOYHBIX Opranu3MoB. baktepu,
apxeH, OJHOKJICTOYHBIE I'PHOBI, OJTHOKIIETOUHBIE BOAOPOCITH, APYrHe NpoTHCThI. KojnoHuanbHbie
OpraHH3MBI.

B3aumocBs3p yacTedl MHOTOKIETOYHOTO Opranu3mMa. TKaHM, OpraHbl U CUCTEMbI OPIaHOB.
Opranu3sm kak enuHoe nenoe. 'omeoctas.

Txanu pacrenmi. Tunbl pacTHTENBHBIX TKaHeH: oOpaszoBaTeibHas, MOKPOBHASL.
MpOBOALIAs, OCHOBHas, MexaHu4deckas. OcobeHHOCTH CTpoeHus, PYHKIME W pacrionoxenus
TKaHeH B OpraHax pacTeHHi.

Tkanu XMBOTHBIX ¥  denoBeka. THIBI  KMBOTHBIX  TKaHei: ONHUTETHATHHAS.
COC[IMHUTE/IbHAS, MblllIeYHas, HepBHAsA. OcoOEHHOCTH CTpOCHHS, (QYHKUMH M PACIOIOKeHHs
TKaHeH B OpraHax *KHBOTHBIX M 4€JIOBEKa.

Opraubl. BeretaTusHble 0 reHepaTHBHBIE Oprabl pacteHuid, OpraHbl U CHCTEMbI OPIaHOB
KUBOTHBIX H YesioBeKa. DyHKIUK OPraHOB U CHCTEM OPraHoB.

Omnopa Tena opramu3moB. Kapkac pacrenuit. CKeleTbl  OJHOKJIETOUHBIX U
MHOTOKJI€TOYHbBIX JKHBOTHBIX. HapyskHblii 1 BHYTpeHHHH ckeneT. CTpOeHHe U THIThI COe/TMHEHNS!
KOCTEH.

JlBHkeHnue oOpraHm3MoB. JIBHKCHHE OJHOKJIETOYHBIX OPTaHM3MOB: aMEGOMIIOE,
KTYTUKOBOC, DECHHYHOE. JIBMKEHHE MHOTOKIETOYHbIX DACTCHHH: TPOIM3MbI U HACTHH.
JIBr>keHHe MHOTOKJIETOUHBIX KHBOTHBIX M 4Ye/I0BEKa: MBIIeuHas cuctema. Pedeke. CkeeTHbie
MBILIIBI U UX padoTa.

[lutanue opranusmoB. [lorsoeHne BOIBI, YIIEKHCIOrO ra3a ¥ MHHEPAIbHBIX BELICCTB
pacreHusiMH. [luTaHuWe >KMBOTHBIX. BHYTpPHIIONIOCTHOE M BHYTPHKJIETOUHOE THINERAPEHHUE.
[lutanve NO3BOHOYHBIX KHBOTHBIX. OTHETBI MUIIEBAPHTENILHOrO TpakTa. |lMineBapHTE/IbHBIC
xenesbl. [TuineBapuTensHas cucrema uyeaoBeKa.

Jpixanue opranu3moB. Jlbixanue pactenuit. J[bixanue xuBoTHbIX. JIuddysus razos yepes
NOBEPXHOCTL KIeTKH. Koxknoe npixanue. JlpixaTenbHas noBepxHocTh. JKabepHoe u JiErounoe
AbiXaHue. JIpIXaHHe NO3BOHOYHBIX JKMBOTHBIX M UeNOBEKA. JBOJIONMOHHOE YC/IOKHEHHE
CTPOCHHSI JIETKHX TIO3BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cucTemMa uenoBeka. Mexanusm
BEHTHIIALUM JIETKUX Y IITHL M MJIEKOTUTAIONMX. Perynsiius aeixanus. [lpixareibHble 00bEMBbI.

Tpancnopr BemectB y oprarmsmoB. TpaHCnOpTHBIE CHCTeMBI pacTeHuii. Tpancrmopt
BEIIECTB Y OKWBOTHBIX. KpoBeHocHas cucreMa u e€ oprambl. KposeHocHas cucrema
NMO3BOHOYHBIX JKHBOTHBIX M dYenmoBeka. Cepaie, KpOBEHOCHBIE COCYIbI H KpoBb. Kpyru



KpPOBOOOpamieHHsl.  DBOMIONHOHHBIE  YCIOKHEHHS  CTPOEHHS  KPOBEHOCHOHW  CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepiia u eg€ perynsims.

Bbigenenue y opraHusMoB. BeiienieHune y pacteHuil. BbuienieHHe 'y  KMBOTHBIX.
CokparutensHble Bakyormud. Oprausl BbiieneHus. OuisTpaunms, cekpenuss W obpaTrHoe
BCACBIBAHHME KaK MeXaHu3Mbl paboTbl OpraHoB BbieleHUs. CBsA3b 110JI0CTH TeJia ¢ KPOBEHOCHOMH
M BBIACIHUTE/IBHONH CHCTeMaMH. BbiieneHue y 1MO3BOHOUYHBIX JKHBOTHBIX M uenoBeka. lloukm.
Crpoenne u Qynxiponnpopanue Heppona. OOpaszoBaHHe MOYH y YETOBEKA.

3amMra y OpraHd3MoOB. 3alMTa y OIHOKJIETOYHBIX OpraHu3moB. Cropel Oaktepuii u
IIUCTHI pocTedmmX. 3amuTa y MHOTOKNETOYHbIX pacteHuii. Kytukymna. CpenctBa naccuBHON H
XUMHYECKO#H 3a1uThl. OUTOHIHIBL.

3anuTa y MHOTOKIETOYHBIX AUBOTHBIX. [TOKPOBBI M HX IPOU3BOIHEIC. 3allHTA OpraHH3Ma
or Oonesneid. MmmyHHas cucrema uenoBeka. KIeTOUHbIH W IyMOpPAIbHLIA HUMMYHHTET.
Bpoxn€nuslii u  npuoOGpeTéHHBIH  cnenuduuecKuid  MMMyHHWTET. Teopus  KJIOHAIbHO-
cenekTuBHoro ummynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). Bocnajrenbublie OTBEThHI
Opranu3MoB. Pollb BpOXKIEHHOTO MMMYHHTETA B PAa3BHTHH CHCTEMHBIX 3a00/IeBaHMil,

PaspakUMOCTL W peryisuuss y OpraHu3moB. PaspaXuMocTh V  OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakMMOCTh H peryisiius y pacreHuit. PocToBbie BewecTBa M uX
3HA4YCHHE.

HepsHas cuctema u pedrekTopHas peryssius y JXKMBOTHbIX. HepBHas cucrema u eé
OTAE/bl. DBOMIOLUMOHHOE YCNOXKHEHHE CTPOSHWS HEPBHOH CHCTeMBl y KHMBOTHBIX. OT/eiibl
rOJJIOBHOTO MO3ra II03BOHOYHBIX XUBOTHBIX. Peduiexe u peduiekTopnas nyra. besycioBHble H
YCJIOBHBIE pedaeKChl.

['yMopasibHasi peryisiuus ¥ SHIOKPHHHAs CHCTEMA JKMBOTHbIX M 4cjloBeka. JKesesbl
OHJOKPDHHHOH CHCTeMBI H HMX TOpMOHEL. JlelicTBHe ropmoHOB. Bzaumocsizb HepBHOU WM
SHIOKPUHHOM cucTeM. ['unotanaMmo-runodusapHas cucrema.

JdeMoncTpanyu

[Toprpert: U. I1. I1aBnos.

Tabnuubr u cxemsr: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE BOAOPOCINY,
«bakrepun», «llpocreitime», «Opradbl LBETKOBBIX pacTeHHi». «CHCTEMBI OpraHos
NO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TKaHM pacTeHHID).
«KopHesble cuctembl», «Crpoenue crebisy, «CTpoeHHe JMCTOBOH miuacTHHKH», «TKann
KHUBOTHBIX», «Ckener uenoBeka», «[lumeBapurtensHas cuctemay», «KpoBeHocHas cucTeMay.
«/loixatenbHast cuctema», «HepBHas cucremar, «Koxayn, «MpluieyHas —cucTeMay,
«BoiienuTensHas cuctemMa», «3HAOKpUHHAS cHcTeMa», «CTpoeHHe MBIk, «MMMyHHTET,
«Kumeuynononoctaeiey, «Cxema nutanus pacteHui», «KpoBeHOCHBIE CUCTEMbI 1I03BOHOYHBIX
KHBOTHBIX», «CTpoeHHe ruipby, «CTpoeHHe IUiaHapun», « BHyTpeHHEe CTpOSHHE [0K/IEBOTO
uepss», «HepBHas cucrema poib», «HepBHas cuctema narymxu», «HepsHas cucrema
NPECMBIKaOIIHXC A, «HepBHas CHCTCMA TITHIL», ((HEpBHa.ﬂ CUCTEMA MIICKONHTAKOIIUX)),
«HepBHas cucrema uenoBeka», «Peduiexcy.

ObopynoBaHue: CBETOBON MHKPOCKOIT, MHKPOIpENaparsl OJHOKJICTOYHBIX OPraHH3MOB,
MHMKpPONpPENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH HACEKOMBIX, MITIOKOKHX, KHBBIC
SK3EMILISAPbl KOMHATHBIX pPacTeHHH, repbapuu pacTeHUil pasHbIX OTAEIIOB, BIaXHBIC MpenapaThi
AKHMBOTHBIX, CKEJIETBI [I03BOHOYHBIX, KOJUIEKIHH OeCrO3BOHOYHBIX )KHBOTHBIX, CKEJIET YC/IOBCKA,
obopynoBaHHe IS JEMOHCTPAllAM TOYBEHHOIO M BO3AYLUHOIO THTAHWA  pacTeHuii.
paciiericHuss Kpaxmana u  OenkoB moa  jgedctBueM (QepMeHTOB, o0opypoBaHMe JLUis



JEMOHCTPAIMH OIBITOB 110 H3MEPEHHUIO KU3HEHHOH EMKOCTH JIBIKUX, MEXAHH3MA [IbIXaTeTbHBIX
IBHXKEHHH, MOJIENH TOJIOBHOTO MO3ra Pa3jIM4YHbIX JKHBOTHBIX.

Jlaboparopnas pabora «M3yuenne Tkanei pacteHuiiy.

JlaGoparopunas pabora «M3ydyenue TkaHel KUBOTHBIX».

JlabopaTopnas pa6ora «M3y4enue opraHoB LBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHe U pa3sBHTHE OPraHH3MOB

DOopMBI pa3MHOKEHHSI OPraHU3MOB: Gecroioe (BKIIK0Yas BereTaTuBHOE) U M0JI0Boe. Bub
0ecronoro pasMHOXeHHs: MOYKOBAHKE, CIOPY/IALMS, (parMeHTaIHs, KITOHHPOBAHME.

[lonosoe pasmuoxenue. IlonoBble xietkwm, umum ramersi. Meiio3. Craaun Meiiosa.
IloBenenue xpomocom B Meiiose. Kpoccunrosep. Brosornyeckuit cMbica Meifosa U MOI0BOTO
nporrecca. Meiio3 u ero MecTo B )KH3HEHHOM ITHKIIE OPTaHH3MOB.

[Ipenzaponenmesoe  passutue. [‘amerorenes y  KMBOTHBIX. [IONOBBIC  KCHE3BL
ObpasoBanue M pa3BUTHE MOJOBBIX KieToK. CriepmartoreHes m ooreHes. CTpoeHHe MONOBBIX
KJIETOK.

OnonoTBopende U SMOpHOHANBHOE pa3BUTHE KUBOTHBIX. CHOCOOLI ONMIOIOTBOPEHHS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WuuBunyansHoe pa3sBHTHE OPraHW3MOB (OHTOreHes). IMOPHONIOrUs — HAyKa O Pa3BHTHH
Opranu3MoB. Mopghozenes — oona uz 2nasnelx npobnem smopuorozuu. Konyenyus mopghozenos
u mooenu mopgpoeenesa. Ctamun sMOpHOreHesa XUBOTHBIX (Ha npuMepe JaryiukH). Jlpobienue.
Tuner apobnenust. JJemepmunuposannoe u nedepmunuposannoe opobaenue. bracmyaa, munet
baracmyn. OcobGeHHOCTH IPOOIeHHs MICKOMUTAIOWIKMX. 3apO/IbIIEBble THCTKH (FacTpyIIAIns).
3aknmazka OpPraHOB M TKaHed M3 3apOJBIIIEBBIX JHCTKOB. B3auMHOE BAMSHHE 4acTcii
Pa3sBHBAIOLLEIOCS  3apofibilia  (3MOpHOHaIbHAs HWHAYKLMS). 3akiagka [Iana CTPOEHHs
KHBOTHOTO KaK  pe3y/bTaT HEepapXWYecKHX B3aUMOACHCTBHI reHOB. BiumsHue Ha
SMOPHOHAILHOE PAa3BHTHE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPe/Ibl.

Poct u pasputme xuBOTHBIX. [locTomMGpvoHanbmbli mepwon. IlpsaMoe u  HenpsMoe
pazBuTHe. PasBuTHe ¢ Metamopdo3oM y OeCHO3BOHOYHBIX M TO3BOHOYHBIX IKHBOTHBIX.
bronornyeckoe 3naueHHe NMPSIMOro M HEMPSMOrO PA3BUTHS, MX PACHPOCTPAHCHHE B IPHPOJIC.
Tuner pocra >kuBoTHBIX. MAaKTOPHl PETyNsUMHM POCTA JKUBOTHBIX M 4YeiqoBeka. CTamun
MOCTIMOPHOHANBHOTO PA3BUTHSI Y JKHBOTHBIX M YeloBeKka. |IepHOIbI OHTOrCHE3a 4YEIIOBEKA.
CrapeHne H cMepPTh Kak OGHOIOTHYECKHE IIPOLIECCHI.

PasmHoxeHue u pasBurHe pacteHmit. ametoduT M cnopodur. Meiio3 B KH3HCHHOM
nuKiae pacreHuii. O6pazoBaHme crop B mpouecce MeHosa. [amerorenes y pacTenmuil.
OnnofoTBOpeHe M pa3sBUTHE PACTHTENHHBIX OPraHM3MOB. JIBOHHOE OIUIOLOTBOPEHHE V
IBCTKOBbIX pacTeHuii. O6pa3oBaHue U Pa3BHTHE CEMEHH.

MexaHu3MBl peryJisiiiH OHTOTEHEe3a Y PACTEHHH U JKHBOTHBIX.

JeMoHcTpanun

Ioprpersi: C. I'. HaBaumn, X. [lInemas.

Tabnuier u cxemsl: «BereraruBHoe pasmMHoeHue», «Tunsr Hecronoro PasMHOKEHHA,
«PasMHOXeHHE  XJIaMHIOMOHANBIY, «Pa3MHOXKeHHE 3BIJIEHBD), «Pa3sMHOKEHHE TH/PBI,
«Meiio3», «Xpomocomb», «l'amerorenes», «CTpoenme SHICKICTKH H  CIIEpMaToO30M/Ia»,
«OcHoBHble cTaguu oHTOreHesa», «llpsmoe W Henpsmoc pasBHTHe», «PazBHTHe MaiicKoro
Kykay, «Passutne capanum», «PasButue jrymkn», «/[BOHHOE ONIONOTBOPEHHE V IIBETKOBBIX
pactenuit», «CTpoeHHE CEMSIH OJHOIONBHBIX H JBYIOJBHBIX pacTeHMit», «KU3HEHHBIH LUK
MOPCKOH ~ KamycThl», <« Ku3HeHHbli LUK MXa», <« KH3HEHHBI [MKT NanopoTHUKa,
«JKM3HEHHBII LMK COCHBIY.



OGopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIIPENapaThl AHIEKIETOK H CIIEPMATO30U 0B,
MoJenb «L{HKT pa3BUTHS JIATYLIKHY.

Jlaboparopras paGora «M3yueHue CTpPOEHMS TIONOBBIX KJIETOK Ha T'OTOBBIX
MHKpOIIperapaTaxy.

IpakTuyeckass padora «BbisBieHHEe MPU3HAKOB CXOICTBA 3aPOJIBIINCH [103BOHOYHBIX
KUBOTHBIX).

Jlaboparopunas pabora «CTpoeHHe OPraHOB Pa3sMHOKEHMS BBICIIMX PACTEHHI».

Tema 11. I'enernka — HayKa 0 HACJIEACTBEHHOCTH H H3MEHYHBOCTH OPIraAHH3MOB

Wctopusi cTaHOBIEHMS W Pa3sBHTHS TeHETHKH Kak Hayku. PaGorwnr I'. Mengens, I'. je
®pusa, T. Moprana. Posib oTeyecTBeHHBIX YYEHBIX B pa3sBUTHH TeHeTHKH. Paborer H. K.
Konenosa, H. H. Basunosa, A. H. Benosepckoro, I'. /1. Kapneuenko, 10. A. ®uannuenxo, H. B.
Tumodeea-Pecosckoro.

OcHOBHbBIE TeHETHYECKHE MOHATHS W CHMBOJIbL. [ OMOIOTHYHBIE XPOMOCOMBI. AlTeTbHbIE
TEHBI, AIBTCPHATHBHBIC IPU3HAKH, JOMHHAHTHBIH M PEIHECCHBHBIM NPU3HAK, FOMO3MIOTA,
TeTEepPO3UIroTa, YHUCTas JTHHHUA, THOpUABL reHotui, ¢enorun. OCHOBHBIE METOABI TEHETHKH:
TUOPHAOTOTHYECKH, LIUTOJIOMHYECKHIA, MOJIEKYISSPHO-TEeHEeTHYECKHH.

JemoncTpanuu

[Toprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. WU. Basusios, A. H.
Benosepckui, I'. J1. Kapneuenxo, FO. A. @ununyenxo, H. B. Tumodeen-Pecopckwii.

Tabnuue: u cxemsr: «MeTob! reHeTHKHY», «CXeMBI CKPEIIMBAHHSY.

Jla6opaTropHnas padora «/[pozoduia kak 0OBLEKT reHeTHIECKMX MCCIIeTOBAHMI.

Tema 12. 3aK0HOMEPHOCTH HAC/IEICTBEHHOCTH

Monorubpuanoe ckpemupanue. llepsbiit 3akon Memgens - 3akon  eauHOOOpasHs
rudpuoB nepBoro noxonenus. [IpaBuno nomuHuposanus. Bropoi 3akon Menjenss — 3akoH
PacLICIUICHUs MPH3HAKOB. [{uTomorHueckue oCHOBBI MOHOTHOPHIHOTO CKperHBanus. [ uroresa
YHCTOTHI TAMET.

AHalM3upylolee  CKpelIMBaHWE.  |IpOMEKYTOYHBIM  XapakTep  HACIe10BaHMS.
Pacmeniienue npu3HaKkoB IPH HEMOJIHOM IOMHHUPOBAHHH.

HNuruOpunHoe ckpemmBanme. Tperuit 3akoH MeHgenss — 3aKOH  HE3aBHCHMOTO
Hacne0BaHHs IPU3HAKOB. L{UTOI0rHYECKHE OCHOBBI TIMTHOPHIHOIO CKPEIIMBAHKS.

Cuenniennoe Hacnenopanue npu3Hakos. PaGorst T. Moprana. Criennennoe nacieiopanue
TEHOB, HApyLICHHE CLENIEHH MEeXTY reHaMu. XpOMOCOMHasl TCOPHS HACJIEACTBEHHOCTH.

['enetnka mona. XpoMOCOMHBIH MEXaHW3M ONpeNeNenus nosa. AyTOCOMBI H TONORBIC
XpoMocoMbl. ['oMorameTHbI W reTeporaMeTHbId moi. [eHeTHuecKas CTPYKTypa TOJOBBIX
XpoMocoM. HacnenoBaHue IpH3HAKOB, CLUEMIEHHBIX € MOJIOM.

l'eHotnn kak nemoctHas cucrema. [IneHoTponHs — MHOMKECTBEHHOS JeHCTBHE TeHa.
MHoxecTBeHHbIH ajlenu3M. BiaumojelictBue HeannensHBIX TeHOB. KoOMIUIEeMEHTApHOCTb.
Onuctas. [lonumepus.

['eHeTHYeCKMH KOHTpPOJIL pa3BUTHS PACTeHHH, JXHBOTHBIX M 4elOBeKa, a TakKke
(hU3MOIOrMUECKUX TIPOIECCOB, TMOBEACHAS M KOTHHTHBHEIX (QYHKLMiA. [ eHeTHueckue
MEXaHH3Mbl CHMOHOI€HE3a, MEXaHM3Mbl B3aHMOIEHCTBUS «XO3SMMH — MAPA3UT» H «XO3iHH —
MHKPOOHOMY. ['eHeTHYECKHE acTIeKTBI KOHTPOJS M M3MEHEHMS HAC/IEACTBEHHONH HH(OPMaLnH B
MOKOJIEHUSIX KJIETOK U OPTaHH3MOB.

demoncrpauun

IToprpetsr: I'. Menaeus, T. Mopras.



Tabnuuel u cxembl: «ITepBbIii ¥ BTOPOii 3aKoHBI MeHaens». «Tperuii 3akon Menensy,
«AHanu3upyiommee ckpemusanne», «Henonnoe nomunuposanne», «ClenIenHoe HACICI0BAHUE
MpH3HAKOB y Apo3oduibn:, «[enernka nomnay, «Kapuornn wenosexay, «Kapuorun JpO30GUIIBDS,
«Kapuotun nruusi», «MHOXeCTBeHHEIH antenusmy», «B3anMmonelicTRIE reHOBY.

OGopynoBanne: MOJENb Ul AEMOHCTPALIMH 3aKOHOB eanHoo0pasus ruOpHIOB MEpBOTo
[IOKOJICHHS W PpaCIICIUICHUS MPU3HAKOB, MOJENb /Il JEMOHCTPAIHH 3aKOHA HEe3aBUCHMOTO
HacC/IeI0BaHusl IPU3HAKOB, MOJIENb ISl IEMOHCTPALIMHM CLEIJIEHHOTO HACTeIOBAHUS [IPH3HAKOB,
CBETOBOH MHKPOCKOTI, MHKpoIpenapar: «JIpozodumna.

Ipaxrayeckas padora «M3yueHHe pesy/bTaTOB MOHOTHOPHIHOTO CKPCIIMBAHMS Y
IPO30QHITBI.

Ilpakruyeckas paGora «M3ydeHue pesy/bTaToOB IHTHOPHIHOIO CKPCLIMBAHUS Y
Ip030hHITB.

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH

B3aumosielicteue reHotHna W cpeasl npH (GopMupoBaHHM (eHoTHna. M3meHumBocTh
MPU3HAKOB.  KaueCcTBEHHbIE M KONMYECTBEHHBIE NPH3HAKH. BHJIBI  M3MEHYHBOCTH:
HCHACJIEICTBEHHAS M HACJICICTBEHHAS.

Moandukaunonnas w3MendnBocTs. Porb cpebl B QOPMHPOBAHHH MOAH(PHKALHOHHOM
usMen4nBocTH. Hopma peakuuu mpusnaka. Bapuauuonusiii psjg v Bapuanuonnas kpupas (B.
HMoranncen). CocTBa MOM(HKALIMOHHOH H3MEHUHBOCTH.

I'enorunuyeckas u3MeHunBoCTh. CBOMCTBA TICHOTHIMYECKON W3MEHUMBOCTH. Buspi
TCHOTHIIHYECKOW H3MEHYHBOCTH: KOMOWHATUBHAS, MyTAI[HOHHAA.

KomOuHaTuBHas M3MeHUMBOCT. Meiio3 M MomoBol mpolece — OCHOBa KOMOHHATHBHOIN
M3MCHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JIAHHH TE€HETHYECKOT0 Pa3HOO0pass
B IipejieniaX 0JHOrO BHJA.

MyraunonHas H3MeHUHBOCTB. Buibl MyTaumil: reHHBle, XPOMOCOMHBIE, TEHOMHEIC.
CnoHTannble W WHAYUMPOBAHHbIE MYTALMH. SIIEpHBIC M IHTOILIASMATHYECKHE MYTALMH.
Comarnyeckne W 1monoBele MyTaiud. [IpHYMHBI BOZHMKHOBEHMS MyTaitdil. MyTtareHsl u nx
BJIMSIHHE HA OPraHM3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOI'O MPOLEcca. 3aKOH FOMOJOrHYECKHX
psnoB B HaciencTBeHHOW wn3MeHuuBocTH (H.M. Basunos). BuesjepHas H3MeHUMBOCTH H
HACIE/ICTREHHOCTD.

Onuzenemuxa u MUEHOMUKA, PONb dNUCHEMUECKUX (DAKMOPOE 6 HACICO08aNUN U
UIMEHYUBOCMU (DEHOMUNUYECKUX NPUIHAKOB Y OP2AHUSMOB.

Jdemoncrpanuu

[oprpetsr: I'. ne ®pus, B. Uoranucen, H. Y. Basuiios.

Tabmaner u cxemsl: «Buabl H3MEHYMBOCTHY, «MOTH(QHKALMOHHAS H3MCHUHBOCTHY.
«KomOMHaTuBHAs ~ W3MEHUMBOCTB»,  «Meiio3y, «O1mo10TBOpEHHE Y. «I'eneTuycckue
3a00J1eBaHms YenoBeKa», «Buipl MyTaiuiiy.

OOopyunoBanne: KHBbIe M TepOapHbie 9K3EMIUIAPLl KOMHATHBIX PACTEHHH, PHCYHKH
(pororpadun) KMBOTHBIX ¢ pa3TMYHBIME BHIAMH H3MEHIHBOCTH.

Jlabopatopuasi  paGora «lccrmenoBanue — 3aKOHOMEPHOCTEH — MOAM(HKAITMOHHOH
H3MEHYHBOCTH. [locTpoeHe BapuaMOHHOTO psifia ¥ BAPHAIIMOHHONH KPHBO».

Ilpakrayeckas pabora «Myrauun y Apo30Quiibl (Ha FOTOBBIX MHKPOTIPENapaTax )».

Tema 14. I'eneruxa ye/10BeKa

Kapuornn uenosexa. MeskayHapoasas nporpaMma HMCCITe[I0BAHHS TEHOMA Ye/lOBEKa.
MeToabl U3yYeHHs! TeHETHKH YE/IOBEKA: FeHEeaTOTHYECKHH, GITM3HEeIOBBIH, WHTOIreHETHYECKHil,
HONyTIIHOHHO-CTATUCTHYCCKHH, MONEKyIApHO-reHeTHUecKuil. CoBpeMeHHOe onpe/esieHHe



FEHOTHNA: T10/IHOTCHOMHOE CEKBEHMPOBAHHUE, TEHOTHITHPOBAHKE, B TOM YHCJIE ¢ oMoTIbIo 11L[P-
aHanu3a. Hacnencreennbie 3aGonepanns denoseka. ['eHHbIE H XPOMOCOMHBIE GOIC3HH YeI0BEKA.
bonesnu ¢ HaciencTReHHOI TIPEJIPACIIONI0KEHHOCTEIO. 3HAUCHUE MENUIMHCKON TeHeTHKH B
MPEAOTBPAIICHHH H JICYEHHM TEeHETHYEeCKMX 3aboneBaHHil wesoBeka. MeaMko-reHeTuyeckoe
KoHCymbTHpOBaHHE. CTBONIOBLIE KITeTKH. [TOHSTHE «TeHETHUECKOTO Ipy3ay. ITHUCCKHE ACHEKThI
HCCIIIOBAHHH B 001aCTH PeIaKTHPOBAHKMS FreHOMA W CTBOJIOBBIX KJIETOK.

['eHeTH4eckue (akTOpbl MOBBILEHHON YYBCTBHTETHHOCTH YelOBEKa K huznyueckomy o
XUMHYECKOMY 3arps3HCHHIO OKpyXawomel cpeasl. ['eHernueckas mpeapacionokeHHOCTE
9CTIOBEKA K HATOIOTHSAM.

JeMoHcTpanuu

Tabmaupr u cxembr: «Kapuorun uenoseka». «MeTosI H3y4YeHHsS [EHETHKH UeTOREKay.
«I'enernveckne 3aboscBaHMs YETOBEKAY.

Ipakruveckas pabora «CocrasieHue 4 aHATH3 POIOCIOBHOIY.

Tema 15. Cenexuus opranuzmon

HoMecTHkarma u cenekuus. 3apoxkieHue CeneKIHH M AoMecTHKalmu. Yuenwe H. W
Basuiosa o LleHTpax npoucxosxaenus 1 MHOrooGpasusi KYIBTYPHBIX pacTteHuid. Poiib cenexiuu
B CO3MaHHW COPTOB pacTeHUH M Mopoj KWBOTHBIX. COpr. mnopoma, mrTamm. 3akoH
FOMOJIOrH4ECKUX PSZIOB B HACIEACTBEHHOHM H3MeHunmBocTH H. U. BaBunosa, cro 3nauenue s
CCJICKLIHOHHOM padOoThI.

Meroxsl cenrekumonnoit pabotsl. MckycerBenubil 0T6OP: MACCOBBIH U HHIUBHAYA/LHBI.
OJranbl KOMOWHAMOHHOM cejekuuu. Mcmbranme MPOU3BOAMTEIIEH 110 1OTOMCTBY. OTbOp MO
TCHOTHITY € [IOMOIIBIO OLEHKH (heHOTHIIA IOTOMCTBA M OTOOP MO FeHOTHILY ¢ OMOILBIO aHAIH3A
JHK.

MckyccrBeHHBIH MyTareHes Kak MeETOJl CENEKIIMOHHOW paboTbl. PaiuaudoHubii 1
XUMUYECKHH MYTAareHe3 Kak HCTOYHMK MyTaluMil y KyJbTYPHBIX (OPM  OPraHi3MoB.
Hcnonb3oBanne reHOMHOrO peNakTHPOBAaHHMST H  METOJOB pekomOuHaHTHRIX JHK s
HOJYYEeHHA UCXOJIHOI'0 MarepHala [isl CENEKI[HH.

[lonyuyenne nomummonnos. BuyrpuBuiosas — ruGpuamsaims. bauskoponactBenHoe
CKpemuBaHue, uiM HHOpUAMHT. HepoacTBeHHOE cKpeliBanye, Win ayTOpuauur. I'eteposuc i
cro upuuMHeL Hcmonbsosanue rerteposuca B cemekumu. OTaanéHHas HOPHAM3AIAS.
[Ipeontonenne Gecruioaus MeXBHAOBBIX THOPHAOB. J{OCTUIKEHHS CeleKIuH pacTeHHH H
KHUBOTHBIX. «3enénas pesonioyus .

CoxpaHeHue W M3yyeHHe TEHETHYECKHX DECYPCOB KYJILTYPHBIX PACTCHHI W MX JHKHX
POMYCH JUIs CO3/TAaHMS HOBBIX COPTOB M MMOPHIOB CEMBCKOXO3SHCTBEHHBIX KYILTYD. H3yuenue,
COXpareHue u ynpaeienHue 2eHeMu4eckuMu pecypeamu CerbCKOX03aUCMBEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 6 YENAX YAYHULEHUS CYUeCMBYIOWUX U COZ0AHUS HOBbIX ROPOD, JUNULL U KPOCCOG, 8
MOM Hucne ¢ npuUMenenuemM CoBPEMEHHbIX MEMOO06 HAVHHBIX UCCIeO0BANHUL, NEPEOOEbIX UOCT 1
HEPCREKMUBHBIX MeXHON0ZUN.

JemoncTpanuu

[Moptpersi: H. M. Basunos, U. B. Muuaypun, I'. JI. Kapneuenxo, I1. TT. Jlykpsanenko. b. J1.
Acrtaypos, H. bopnoyr, /1. K. benses.

Tabmmmsr i cxembr: «LIeHTPBI IPOMCXOXKAEHUS M MHOTOOGPA3US KYILTYPHBIX PacTeHHi,
«3aKOH TOMOJOTMYECKHX DSJIOB B HACIEJACTBEHHOM HIMEHUMBOCTH», «MeTO/bl CeleKiumy.
«Otnanénnas rudopuausauus», «Myrarenesy.

JlaGoparopnas paGora «M3yucHHe COPTOB KyJLTYPHBIX PACTEHHl M TIOPOJ AOMAILHHX
KUBOTHBIX).



JlaGoparopnas pa6oTa «V3yueHHe METOIOB CeIEKIIHH pacTeHuiy.

IpakTuyeckas pabora «[IpuBHBKa pacTeHMIY.

IKekypeusi «OCHOBHEIE METO/bL H AOCTHKEHHA CeTeKIMH PACTCHUE M KMBOTHBIX (Ha
CENCKIHOHHYIO CTaHUMIO, MIEMEHHYIO (epMy, COPTOUCIIBITATENHHBIH YYaCTOK, B TCILIHYHOE
XO34HCTBO, B TaDOPATOPHIO arpOyHHBEPCHTETA HITH HAYYHOTO LICHTPA)).

Tema 16. BuoTexHomorus 1 cHHTeTHYecKas GHOTOrAs

OObBeKTBI, HCMOJb3yeMble B OHOTEXHOTOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIBTYPBI,
MHKPOOPraHM3MBbl, HX XapakTepucTHka. Tpaauuuonnas OGuorexHonorus: xiaeboneuenwe,
MOMYYCHUE KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOAEAHE. MUKpOoOHOIornyecknit cuates. OObeKThI
MHKPOOHOIOTHHYECKHX TeXHOJI0ruid. [Ipou3B0ACTBO Geka, AMUHOKHMC/IOT H BUTAMUHOB.

Cosjanue  TEXHONOTHH W MHCTPYMEHTOB  LIEJCHANPABICHHOTO  W3MCHCHHS W
KOHCTPYHPOBAHHS TCHOMOB € LEJIbIO IIOJYyYeHHs OPraHH3MOB M UX KOMIIOHEHTOB, CO/IEPIKAIITAX
HE BCTPEYAKOLIMECH B IPUPOJIE OHOCHHTETHYECKHE MYTH.

Krnerounas wrxenepus. MeToAbl KyIbTYphl KIETOK M TKaHeH DACTEHHI W KHBOTHBIX.
Kprnobarku. Comartuyeckas THOpHIH3ALHS M cOMATHUECKMH MGpuoreHes. Mcnosibsosanue
FaniioNI0B B CeNCKUMM pacTeHuit. [lonyuenue momoxknonanenvrx anmumen. Henoaviosanie
MOHOKNIOHANIbHBIX U NONUKIOHANbHBIX armume 6 Meduyuie. VICKYCCTBEHHOE OIIONOTBOPEHHE.
PexoHCTpyKilis  sfileKTIeTOK M KIOHHPOBAHHE JXHBOTHEIX. MeTO) TPaHCIIAHTAIMH sjep
KIeTOK. Texnono2uu 0300po6ieHus, KylbMuUpOSAHUs U MUKPOKIOHATLHOZO PASMHONCCHLS
CENbCKOXO3AUCNBEHHBIX KYIbMYP.

XpoMOCOMHas ¥ TeHHas MHXKEHEepus. MCKyCCTBEHHBIM CHHTE3 reHa H KOHCTPYHPOBAHHE
pexombunantueix JIHK. Cozdanue mpanczennwix opeanuzmos. JlocTuxenus u MepPCHeKTHREI
XPOMOCOMHOH H TeHHOH WHXCHCPUH. ODKOJOTHYECKHEe W HSTMYECKHC MHPOOJIeMbl TeHHOI
HHIKEHEPHH.

Meaunuunckue 6notexsonoruu. Ioctrenomuas nudposas Memumnaa. [1LP-1uarsocTyka.
Merabonomnbrii aHau3, reHOLEHTPHYECKHH aHATH3 IPOTEOMA YeJIOBEKA JUIS OTIEHKH COCTOSHMUS
€ro 310poBbs. Mcrnosnk3oBaHMe CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-
OHOMHKeHepus Juisi pa3paboTKM  (YHAAMEHTAIBHBIX OCHOB MEIUIMHCKHAX TeXHOIOrHii,
CO3/aHUs KOMIUIEKCHBIX TKAaHEH COYETAHMEM TEXHONOTHI TPEXMEPHOro OHONPHHTHHIA H
ckahdonmnra As peLieHus 3a1a9 NepCOHaTH3HPOBAHHON Me IUIIMHEI.

Co3lanne BEKTOPHBIX BAKUHMH C LEJbIO OOECTeYeHHs KOMOMHHPOBAHHON 3alUNThl OT
Bo30ymreneit OPBU, ycraHoBieHHE MOMEKYISIPHBIX MEXaHH3MOB ¢ynkumonuposanns PHK-
CoaepKallMX BUPYCOB, BBI3BIBAIOMIMX 0C000 OMACHEIE 3a0601eBaHHS YEJIOBEKA H IKHBOTHLIX.

Jdemoncrpanun

Tabnuuer w  cxems::  «Mcrosib30BaHHE  MUKDOOPraHHM3MOB B IIPOMBILILICHHOM
npousBoAcTBey, «KieTounas wmxenepus», «I'eHHas HHKEHEPHS .

JlabopaTophas pabora «/3yyenre 06HeKTOB GHOTEXHOIOIHHY .

Ilpakrryeckasn padora «ITonydeHHEe MOJOYHOKHCTBIX TIPOLYKTORY.

IKCKypeHs «BHOTEXHOIOrHs — BaXKHEHIIAs TPOM3BO/IMTENbHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TPOU3BOJICTRO)».



[IJIAHAPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOTPAMMBI ITO BUOJIOT' MU HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHHS

JIMMHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnupaeT TpeOOBaHHS K pe3ylIbTaTaM OCBOEHHS O0YYaIOUMMHCS
IIPOrPaMM CpeaHero 00uero 06pa3oBaHus: THUHOCTHBIC, METATIPEIMETHBIE H [IPEAMETHLIE.

B cTpykType IMYHOCTHBIX PpE3yJbTAaTOB OCBOEHHS NPOrpaMMbI MO OHONOTHH BBIIC/ICHBI
CJICAYIOUIHE COCTABIIAIONINE: OCO3HAHHE 00YJIArOIMMMHUC POCCHHCKOM IPaXKIaHCKOM HIACHTHYHOCTH
— FOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSTEILHOCTH U CaMOOTIPEIENIEHUIO, HAIUYUE MOMUBALUL K
00y4eHMIO OHOJIOTHHU, YereHanpagienHoe pazeumue BHYTPEHHUX YOSKICHHH JIMUHOCTH HA OCHOBE
KJFOYEBBIX IIEHHOCTEH U HCTOPUYECKHX TPALULMHA pa3sBUTHA OHOJIOTHYECKOr0 3HAHHS, 20MOBHOCHTb
u cnocobnocmes OOy4HalOMIMXCA PYKOBOJCTBOBATBCS B CBOGH JGATENBHOCTH LEHHOCTHO-
CMBICJIOBBIMH  YCTAHOBKaMH, IPHUCYLIMMH CHCTEME OHOJIOTHYECKOTO 0Opa3oBaHMsl, HAAUYLE
NpAasoCco3Han U YKOJIOTHIECKON KYJIBTYPBI, cnocobHOcmu cmaeums HEJId H CTPOHTHL YKH3HEHHBIC
TITaHbl.

JluuHOCTHBIE pe3ymbTaThl OCBOCHHS NPOrpamMMbl 110 GHOJIOTHH JOCTHIAIOTCS B eWHCTRE
y4eOHOH M BOCTIHMTATEIBPHOM IEATEILHOCTH B COOTBETCTBHH C TPAIMIHOHHBIMH POCCHICKHMH
COUMOKYJIbTYPHBIMH, HMCTOPHYECKHMMH H JIyXOBHO-HPABCTBEHHBLIMH HEHHOCTSMH. NMPHHATBIMH B
oOIlecTBe MpaBU/IaMH M HOPMaMH IOBEJAEHHS W CTNOCOOCTBYIOT NPOLECCaM CaMONO3HAHHS,
CAMOBOCIIMTaHHUS W CAMOPA3BHTHs, Pa3BHTHsA BHYTPEHHEH MNO3HIMH THYHOCTH., MATPHOTHIMA M
YB@XEHHUS K 3aKOHY M INPaBONOPSAKY, YENOBEKY Tpy/Ja W CTaplieMy I[IOKOICHHI), B3aWMHOIO
YBaXeHHUs1, DepeHOro OTHOMICHHs! K KyJIbTYPHOMY HACJIEMIO H TPATHIMAM MHOTOHAITHOHAIBHOTO
Hapoga Poccuiickoii ®enepauuu, npupo/ie ¥ OKpyXKaromei cpee.

JIuunocTHBle pesymbTaThl OCBOeHHMs y4eOHOro npeamera «BHONOTHS» JOJDKHBI OTPAXKATH
TOTOBHOCTh M CMOCOOHOCTH 00Yy4HaIOWHMXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3HLHUEH JIHUHOCTH, CHCTEMOM HIEHHOCTHBIX OPUEHTALMIA, IO3UTHBHBIX BHYTPEHHUX VOEkKIEHHUH,
COOTBETCTBYIOUIMX TPAAHLHOHHBIM HEHHOCTSIM POCCHICKOTO 0OIIECTBA, PACLIMPEHHE KHU3HEHHOIO
OIIbITA W OIbITA JACATENBHOCTH B MPOLIECCE pealM3aldi OCHOBHBLIX HarpaBlIeHHil BOCIUTATEILHOM
NEATETbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’k1aHCKOro BOCHHTAHUSA:

chOpMHPOBAHHOCTD  IPAKIAHCKOM  MO3MIMM  0Oydarolerocs Kak  aKTHBHOIO W
OTBETCTBEHHOI'O YJIeHA POCCHHUCKOro 00mIecTBa;

OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX T0paB M 00s3aHHOCTCH, VyBaXK€HHWE 3aKOHA U
NPaBOHOPAIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW NEATETBHOCTH LPU CO3JaHMHM YYEOHBIX IPOEKTOB,
PeLeHHH yUeOHBIX U TIO3HABATENIBHBIX 3324, BLINOIHEHNH GHONOTHYCCKHX IKCTICPUMEHTOR:

CIOCOOHOCTH ONPE/IENATh COOCTBEHHYIO TTO3HIIAIO 10 OTHOLICHHIO K SBIECHHAM COBPEMEHHOH
JKU3HHU U OOBICHATE €&

YMEHHE YyUHTbIBATb B CBOHX JNEHCTBHUAX HEOOXOAUMOCTH KOHCTPYKTHBHOIO B3aHMOICHCTBHS
JO/ieH ¢ pasHBIMH YORKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSAMHU M COTIHATBHBIM [10JI0KCHHECM:

FTOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOIO BBIMOJHEHHS YYeOHBIX,
I103HABATEJILHBIX U UCCIIEI0BATE/ILCKUX 3a/1ay, YBAKHTENBHOIO OTHOINEHHS K MHEHUIO OLIIOHEHTOB
TNpH 00CYIEHUY CIIOPHBIX BOMPOCOB GUONOTHYECKOTO COAEPHKAHMSL,

IOTOBHOCTH K TYMAHHTAPHOH U BOJOHTEPCKOW JIEATEILHOCTH;



2) DATPHOTHYECKOT0 BOCIIHTAHHSN:

¢(OPMHPOBAHHOCTH POCCHACKON TPaXKJAHCKONH HICHTHYHOCTH, OaTPHOTH3MA, YBAKEHHS K
CBOCMY Hapoly, 1yBCTBA OTBETCTBEHHOCTH Hepe)| PoIrHOM, rop10cTH 3a CBO# Kpaii. cBoto Pouny.
CBOH f3BIK U KyJIbTYpY, IIPOLILIOE H HACTOSAIIICE MHOTOHAIMOHATHHOTO Hapoaa Poccuu;

[IEHHOCTHOC OTHOLICHHE K IPHPOJAHOMY HACNEIHIO H MaMSATHHKAM TPHPOIBI, JOCTHXKCHHUSM
Poccuu B Hayke, HCKycCTBe, CTIOPTE, TEXHOJIOTHSX, TPY/IE:

CITOCOOHOCTL OLIEHHBATh BKJIA/I POCCHICKMX YYEHBIX B CTAHOBIEHHE H pa3BuTHE OHOJIOIHH,
IOHHMAHHMS 3HAYeHHs OHWONOTMM B IO3HAHHM 3aKOHOB I[PHPOABL, B JKH3HM 4YeloBeKa u
COBPEMEHHOI0 00111ecTBa;

HzeHHas yOekRIEHHOCTB, TOTOBHOCTD K CIYXKEHHIO M 3aiuTe OTeyecTna. OTBETCTREHHOCTD 34
ero cyap0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCOHTAHHS:

OCO3HAHHE JTyXOBHBIX EHHOCTEH POCCHHCKOTO HAapoa;

cpOPMHPOBAHHOCTL HPABCTBEHHOTO CO3HAHMS, ITHIECKOTO MOBE/CHHS,

CIOCOOHOCTE OTICHMBATEL CHTYAlHIO W IIPHHEMATH OCOHAHHBIC PEIICHHS, OPHEHTHPYSCH Ha
MOPATEHO-HPABCTBEHHBIE HOPMbI H [IEHHOCTH;

OCO3HAHHE JIHYHOTO BKJIAZA B IOCTPOEHHE YCTOHYHBOTO OyAyILEro;

OTBETCTBEHHOC OTHOLUCHHE K CBOMM POJMTEISIM, CO3JaHHIO CEMBH Ha OCHOBE OCO3HAHHOTO
MPUHSTHS LICHHOCTEH CeMEeHHOM JXM3HH B COOTBETCTBHH C TPATUIMAMH HAPOI0oB Poccuu;

4) 3CTeTHYECKOI0 BOCITHTAHUS:

SCTETHYECKOE OTHOUICHHE K MHPY, BKIKYasg JCTETHKY ObITa, HAYYHOI'0 U TEXHHUYECKOIO
TBOPYECTBA, CIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIEHHIA;

[IOHUMaHHE SMOITMOHATIBHOI0 BO3JIEHCTBHSA )KUBOH TIPUPO/IBI U €€ LICHHOCTH;

FTOTOBHOCTE K CAMOBBIDAXCHHWIO B Ppa3HBIX BUJAX MCKYCCTBA, CTpPEMJIEHWE MPOSBIIATH
KayecTBa TBOPYECKOH JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHH, POPMHUPOBAHHS KY.ILTYPhI 310POBbS H IMOMHOHAIBLHOIO
Gs1aronoryans:

MOHHMaHHEC W pealu3alus 30pOBOro W Oe3onacHoro odpasa XH3HH (340pPOBOE MHUTAHHE,
COOJIIOZICHHE IMTMEHHYECKHX IIPAaBHJI M HOPM, COATAHCHPOBAHHBIH DPEKHM 3aHATHH M OT/IbIXA.
perymsipHast pu3nyecKas aKTHBHOCTE), GEPEKHOT0, OTBETCTBEHHOIO H KOMIETEHTHOIO OTHOIICHHS
K COOCTBEHHOMY (H3HYECKOMY U NICHXHYECKOMY 30POBBIO;

NTOHUMaHHC LICHHOCTH [IPAaBHII HHAMBH/YaJIbHOIO H KOJLIEKTHBHOTO 6€30TMacHOro MoBe/ICHUS
B CHUTYallUsIX, YTPOXKAIOMIMX 300POBBIO U JKU3HH JTOIEH;

OCO3HAHME IIOCJICJCTBHH M HENPHUATHA BPECOHBIX I[IPUBBIYEK (YIOTpPeOACHHS aANKOTOI.
HAapKOTHKOB, KYPEHHS);

6) TpyaoBoOro BocnHATAHNUSA:

FOTOBHOCTH K TPYAY, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYA0II00HUE;

FOTOBHOCTb K aKTHBHOM JEATEC/IBHOCTH TEXHOJIOMMYECKOH M COLMAIbHON HANpPaBJICHHOCTH,
CIOCOOHOCTH HHHITWHPOBATD, IUIAHKPOBATH W CAMOCTOSTE/IBHO BBITOIHSITE TaKyIiO J1eaTelbHOCTh;

MHTCPEC K Pa3IHYHBIM cepaM NpOPEcCHOHATBHON JAEATENHHOCTH, YMEHHE COBEpLIATH
OCO3HAHHBIN BBIOOP Oyaymiel npodeccHn U peann30BbIBATH COOCTBEHHLIE KU3HEHHBIE TUIAHBL:

FOTOBHOCTE H CIIOCOOHOCTH K 00pa3’oBaHHIO H CaMOOOPA3OBAHHMIO HA TPOTSKEHHH BCeil
AKH3HH;

7) 3K0/I0T H4e€CKOT0 BOCIIMTAHHA:



IKOIOTHYECKH LIENeCO00pasHOe OTHOLIEHHE K MPHPOIE KaK HCTOYHMKY KH3HH Ha 3emile.
OCHOBE €€ CYUIECTBOBAHMS;

[OBBLILICHHE YPOBHS 3IKOJIOTHYECKON KyIbTYphl: TMPHOOPETEHHE ONbITA MIAHHPOBAHUS
MOCTYTKOB H OLECHKH WX BO3MOJKHBIX MIOCTIE/ICTBUH [UIsl OKPYKAIOIMEH Cpe/Ibl;

0CO3HaHHE TITOOATBHOIO XapakTepa SKONOTHUECKHX MPOBIIEM U MyTeil UX pelleHHs;

CHOCOBHOCTE HCMOMB30BATh MPHOOPETACMBIC [IPH H3YIeHHH GUOTOTHH 3HAHUS H YMEHHS npH
pelieHHH NPOOJEM, CBA3AHHBIX € PALMOHATBHBIM IPHPOONOJIL30BAHEEM (COBMIONCH E NpaBUJI
OBE/ICHAs B IPUPO/IC, HAIIPAB/ICHHBIX HA COXPAHEHHE PABHOBECHS B 3KOCHCTEMAX, OXPaHy BHJIOR,
IKOCHCTEM, OHOCchepHI);

aKTHBHOC HCIPHATHE JCHCTBHIH, IPUHOCSIMX BPEl OKPYIKAIOMIEH IPHPO/THOI cpejie, YMEHHUE
[IPOrHO3HPOBATh HEONATOTIPUATHBIE 3KOJTOTHYECKUE MOCIEACTBAS TIPEALPHHUMAEMbIX JeHCTBHI H
MpeJIoTBpaIaTh ux;

HAllAY4€ PA3BHTOrO 3KOJOTMYECKOrO MBIUUIEHHS, OKOJOTHYECKOH KyJIbTyphbl, OIbLITA
AEATENBHOCTH  3KOJIOTMYECKOW  HAlpaBlIeHHOCTH, YMEHHMs  pPYKOBOJICTBOBATHCS HMMH B
TO3HABATC/IbHOH, KOMMYHMKATHBHOM M CONM&ILHON TIPAKTMKE, TOTOBHOCTH K YYA4CTHIO B
NPAKTHYECKOH NEATCIBHOCTH IKONIOTHYECKOH HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOIO0 NO3HAHUSN:

ChOPMHPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
Hayku M OOIIECTBEHHOH MNPAKTHKH, OCHOBAHHOTO HA JAMAJOre KyIbTYD, CIIOCOGCTBYIOLIEro
OCO3HAHHIO CBOCTO MECTA B MOTHUKYIETYPHOM MHUPE;

COBEPIICHCTBOBAHHMC S3bIKOBOM M YHTATENbCKOH KYJIBTYPbl KaK CPEeACTBA B3aUMOICHCTBHS
MEN1Y JIHOIbMH U [IO3HAHHUS MHPA;

TOHMMaHHe CHCUMpUKH OHONOTHH Kak HayKH, OCO3HAHMS €€ poJM B (DOPMHPOBAHHH
PalMOHAILHOIO HAYYHOTO MBIIUICHHA, CO3JaHHH LENOCTHOTO TpE/CTaB/ICHUs 06 OKpYykKarolem
MHpE KaK O €THHCTBE IIPHPO/IbL, YeJI0BEKa H 00IIecTBa, B [I03HAHUHA [IPHPO/IHBIX 3aKOHOMEpPHOCTE
H peIeHHH MPo0JIEM COXPaHEHHS TIPHPOTHOTO PABHOBECHS;

YOKIEHHOCTE B 3HAYMMOCTH OHONOTHH JUIS COBPEMEHHOH LMBHIM3ALMM: OOeCHeyenus
HOBOTO YPOBHSI PasBUTHSA MEIHMIIHHBI, CO3JaHUE IEPCHEKTUBHBIX OHOTEXHONOTHI, CITOCOOHBIX
pewaTe peCypcHble MpoOJieMbl Pa3sBHTHS YEIOBEYECTBA, MOMCKA IyTElH BBIXOAA U3 INIOOAILHBLIX
IKOJIOTHYECKUX NpodJieM W obecreyeHus nepexola K yCTOHYMBOMY Pa3sBHTHIO, PAlMOHAIBHOMY
HCIO/Ib30BAHHIO TIPUPOAHBIX PECYPCOB H (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB JKH3HH!

3aHHTCPECOBAHHOCTL B MONYYEHHU OHUOJIOTHUECKHX 3HAHMI B NEASX MOBBILCHUS OOLICH
KYJIbTYpBI, €CTECTBEHHO-HAYYHOHW TPaMOTHOCTH, KaK COCTABHOH YacTH (YHKITHOHAIBHOI
TPAMOTHOCTH O0y4arommxcs, GOpMHEPYEMOi IPH H3yUEHHH GHOIOTHH;

MOHUMAHKHE CYLIHOCTH METOJIOB TO3HAHWA, HCIOIbL3YeMbIX B ECTECTBEHHBLIX HAyKax,
CIIOCOOHOCTM  MCTIOB30BATh IIOJIyYacMble 3HAHMS IS aHAmM3a W OOBACHCHMS  SIBJICHMiL
OKPYKalOIICr0 MHpa W MPOHCXOAANIMX B HEM H3MEHEHHH, yMeHHe Jenath OOOCHOBAHHBIE
3aKIIOYCHHA HA OCHOBE HAy4YHbIX (AKTOB H HMEIOMMXCS J@HHBIX C LEIbI0  MOIYUeHHS
JIOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTB CAMOCTOATENBHO HUCIIO/IB30BATh GHOOTHYECKHE 3HAHMS [UIsl PELLICHHUS! [POOJIEM
B PEATbHBIX KH3HEHHBIX CUTYAIHAX;

OCO3HAHME NEHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH MPOCKTHYIO U
HCCIIEOBATEIILCKYIO JAEATEIbHOCTD HHAHBAIYAIBHO U B IPYIIIE;



FOTOBHOCTh M CMOCOOHOCTh K HENPEPLIBHOMY O0OpazoBaHMIO M CaMOOOPA30BAHUIO, K
AKTHBHOMY [IOJYYCHHIO HOBBIX 3HAHHH 1O OWOJOIHH B COOTBETCTBHH C KM3HEHHBIMH
HOTPeOHOCTIAMH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpenMeTHBIe pesyibTaThl OCBOEHHsS yueGHOro mpenmera «BHONOIHS» BKTIOUAIOT:
3HaYMMBIC I QOPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOUMXCS — MEXIHCLMILUIHHAPHBIE
(MexnpenMeTHBIE) O0LIEHAYYHbBIE TOHATHS, OTPAKAIOIIME LEIOCTHOCTL HAYYHON KapTHHBEI MHpa 1
CHeHBUKY METONIOB TO3HAHHA. HCIONb3YeMBIX B €CTECTBEHHBIX HAyKaX (BELICCTBO, YHEPris,
SABJIEHHE, MPOIECC, CHCTeMa, HAaYuHbIH (aKT, MPUHIIATI, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIC0BAHUE, HAOMONIEHHe, M3MEepeHHe, JKCIePHMEHT W IpyrHe); YHUBEPCAIbHBIC VieOHbIE

ACHCTBHS  (MO3HABATENbHBIC,  KOMMYHHKATHBHBIE,  pEryisTHBHbE),  OOeCHeuHBaroNfe
hopmupoBanie (GYHKIHOHATBHOH T'PAMOTHOCTH M COUMATBLHOM KOMIICTCHIMH OGYUAROLHXCS:
CrocoOHOCTh o0yuaroumxcs UCTIOTB30BaTh OCBOCHHBIE MEXKAMCLMTLITHHAPHEIE,

MHPOBO33PDEHYECKHE 3HAHWS W YHMBEPCAJIbHBIE YuyeOHBIE JIEHCTBHS B I[03HABATEIBLHOH H
COMAITbHOM MPAKTHKE.

B pesynetate w3yuemus Omonoruum Ha YpOBHe CcpenHEro 06meEro 00pa3oBaHMS Y
obyuaromerocst GyayT chOPMHPOBAHEI MO3HABATENLHBIC YHHBEPCAILHBIE VUeOHBIE jeiicTBHA.
KOMMYHHKAaTHBHbIC YHHBEPCAJIbHBIE y4eOHbBIE JEHCTBHS, PEryISTHBHBIE YHHBEPCATbHBIC YUeOHbBIE
JICHCTBHS, COBMECTHAS 1€STETbHOCTE.

MertanpenMeTHBIe  pe3ynbTaThl OCBOEHHSI IPOTPAMMEI CpPEAHEro o6wero oGpa3soBaHMs
JIOIDKHBI OTPaXaTh:

Osnajenne yHHBepCAILHBIMA Y9e6HLIMU MTO3HABATEILHBIMH A€HCTBHAMHE:

1) 6a3oBbie JJOrHYECKHE ACHCTBHNA:

CaMOCTOSITENIHHO  (OPMYJIMPOBAaTh M AKTYyalH3WpOBaTh MNpoGIeMy, paccMaTpHBath &
BCECTOPOHHE;

HCIIONE30BATh MIPH OCBOCHHUH 3HAHHH NMPUEMBI OrMYECKOro MBIULICHHS (aHAIM3d, CUHTE3a,
CPaBHCHHs, KIacCHUpUKalWH, O0OOOMICHHN), pACKPBIBATL CMBICI OHONOTHYECKUX MOHSTHIT
(BBLIETATH X XapaKTePHbIe IPU3HAKH, YCTAHABITHRATH CRS3H C APYIHMH IOHSATHIMH);

OUPCACIATE 1LIEJH [EATeIbHOCTH, 3alaBas [ApaMeTpbl H KPHTEPUM MX JIOCTHIXKEHWHS,
COOTHOCHTE Pe3y/IbTaThl ACATEILHOCTH C TIOCTABIIEHHBIMH LIEJISIMHU;

HCIIONIb30BaTh OHONOTMYECKHE TOHATHS Ui OObACHEHHS (AKTOB W ABJICHHH IKHBOW
LUPHPOIBI;

CTPOUTDL JIOMMUECKHE PACCYXKICHHUS (MHIAYKTHBHBIE, JIe/lyKTHBHBIE, TI0 AHATOIHHU), BHIABIATH
3aKOHOMEPHOCTH H IPOTHBOPEYMS] B PAacCMaTPHBAEMBIX SIBICHHSX, (OPMYJIHPOBATL BbIBOJbI H
3aKJIFOUCHHUS;

NPUMEHATE CXEMHO-MOJIETTbHBIE CPEJICTBA UL NPEACTABJICHHS CYIIECTBEHHBIX CBsA3el H
OTHOLLCHHH B H3y4aeMbIX OHOIIOrHYECKHX OOBEKTAX, a TakKe MPOTHBOPEUMil pasHOIO pojA,
BBISIBIIEHHBIX B Pa3/Id4HbIX HHQOPMAIIHOHHBIX HCTOYHHKAX

pa3pabarbiBaTh M1aH pemeHus npobieMbl ¢ yYETOM aHATH3a UMEIOTIIHXCS MaTepHATbHBIX U
HeMaTepHaTbHBIX PECYPCOB;

BHOCHTL KOPPEKTHBBI B [JCATC/IBHOCTb, OLEHUBATH COOTBETCTBHE pE3Y/IbTATOB LIEJISAM,
'OLUEHUBATh PHCKH [10OCIEICTBHH AEATETEHOCTH;



KOOP/IMHHPOBATb W  BBINOIHATE pPAbOTYy B  YCIOBUSX PEATbHOrO, BHPTYAILHOIO WM
KOMOHWHMPOBAHHOI'O B3aHMOJECHCTBHS,

Pa3sBUBATh KPEATHBHOE MBIIIICHHE [IPH PELICHHH KU3HEHHBIX Tpodiem.

2) 6a30Bbie HCCJ1€/10BATEILCKHE IEHCTBHA:

BIIaJIeTh HaBBIKAMU y4YE€OHO-HCCIENOBATENLCKOR M TIPOEKTHOM [ESTE/ILHOCTH, HABLIKAMH
paspelleHus: npodieM, CnocoGHOCTBIO M IOTOBHOCTBIO K CAMOCTOATENBHOMY TIOMCKY METOIOB
PCLICHHS IPAKTHYCCKHX 3a1a4, IPUMEHEHHIO PA3THYHBIX METOI0B MO3HAHUS

MCIIOJIb30BaTh PA3/IHYHBIC BH/bl JAEATCIBHOCTH 110 TOJYYEHHIO HOBOIO 3HAHHA, €0
HHTEPNPETALHK, NpeoOpa3’0BaHUI0 H TPHMEHEHHIO B y4eOHBIX CHTYAIMSIX, B TOM uMCTC TpH
CO3/IaHUH YUEOHBIX H COLMAIBHLIX IIPOEKTOB;

(OpMHPOBATE HAYYHBIH TUIT MBIIUICHHS, BA4JETh HAY4HOMH TEPMHHOJIOTHENR, KITIOYEBRIMH
TOHATHSIMUA H METOIaMH;

CTaBUTh M (OPMYIUPOBATE COOCTBCHHBIC 33Ja4d B 0Opa3OBATENbHON JEATETHHOCTH M
’KH3HEHHBIX CHTYALUSX;

BBbUIBJIATE TPUIHHHO-CNIEJICTBEHHBIE CBA3HM M aKTYAIU3UPOBATE 3a/1a9Y. BBIABUIaTh THIIOTE3y
€€ peleHHUs, HAXOAWTh aPryMEHTHI JUTA JT0Ka3aTebCTBA CBOMX YTBEPHICHHH, 3a1aBaTh 1apaMeTphbl
¥ KDUTEPHH pellleHH;

AQHANMM3HPOBATh MOJIYYEHHBIE B XOJI€ PENICHHs 3a/1a9W Pe3yJIbTaThl, KPUTHUYCCKH OLIEHMBATHL
HX JI0CTOBEPHOCTD, IPOTHO3HPOBATH M3MEHEHHUE B HOBBIX YCITOBHSAX;

JlaBaTh OLCHKY HOBBIM CHTYALIMAM, OIIEHHBAThH MPHOOPETEHHBIN OIIBIT;

OCYILUECTBIIITh 1IEJICHANIPABIIEHHBIH IIOMCK [IE€peHOca CPEICTB M CrMoco0OB JCHCTBHS B
MpodeccHOHANBHYIO Cpey;

YMETh  TMEPEHOCHTh  3HAHWS B [I03HABATENBHYIO W  MPAKTHYECKYK  00.acTd
KU3IHENEATEIbHOCTH;

YMETh HHTETPHPOBAThL 3HAHHUS U3 Pa3HbIX MPEJIMETHRIX 00nacTei;

BBIZIBHTaTh HOBBIC WJCH, MpE/UIaraTh OPHTHHAIBHBIC MOAXOAbI H PELICHHS, CTABUTH
1po0JieMbl H 3a/1a4H, JIOMYCKAMOLIUE albTEPHATHBHBIE PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATbCA B PA3IUYHBIX MCTOYHHKAX HHPopmanmu (Texcte yueOHOro mocobus,
HAay4YHO-TIONYJISIPHOM JIMTEpPAType, OHOTOTHYECKHX CJIOBAPSAX M CHPABOYHUKAX, KOMIIBIOTEPHbIX
Oaszax ganmbX, B MHTepHere), aHAIM3MpOBaTh MHPOPMAIMIO pPAa3THYHBIX BHAOB H (OpM
MPECTaBICHUS, KPUTHYECKH OIIEHHUBATD €€ TOCTOBEPHOCTD U HEIPOTHBOPEYHBOCTE;

(popMynupoBaTh 3ampockl M IIPUMEHATh pA3HUHBIE METOAR TNPH MOHCKE H oTOOpe
Guonoruyeckoii HHGHOPMALMH, HEOOXOIUMOH /UTA BHIIOIHCHHS YICOHBIX 3ajad;

NpHOOpETaTh OMBIT HCHOIB30BaHHS HH(POPMALHOHHO-KOMMYHHKATHBHBIX TCXHOJIOIHMIA,
COBEPIICHCTBOBATE KY/IbTYPY aKTHBHOTO MCIIOIL30BAHHS PAa3]IMUHLIX TOUCKOBBIX CHCTEM;

CaMOCTOSATE/IbHO ~ BBIOMpAaTh ONTHMANbHYIO (GOpPMY [PEACTABICHHUS  OMOJIOIHYECKOH
HHbOpMalKK (CXeMBI, TPaUKH, IHarpamMmel, TabJIKIblL, PHCYHKH H IPYTOe):

MCMOIb30BAaTh HAYYHBIA #3BIK B KayecTBE CpeicTBA I1pH pabore ¢ OHOJOrMUecKoil
HH(pOpMaLKeH: NPUMEHSTh XHMHYeCKHe, (U3MUECKHE M MATEMAaTHYeCKHe 3HAKH W CHMBOIIBI,
(hopmyuiel, abOpeBuaTypy, HOMEHKIATYpy, HCTONB30BATE M NPEOOPA30BBIBATH  3HAKOBO-
CAMBO/IMYECKHE CPE/ICTBA HATJIA/THOCTH;

BIAaJIETh HABbIKAMH  pAClO3HABAHHMA W 3aIIUTEl  WHQOPMALMH, HHOOPMALHOHHON
0€30I11aCHOCTH JINYHOCTH.

Osaanenne yHuBepcaIbHBIMH KOMMYHHKATHBHBIMH J1eHCTBHIMME;



1) oOmenue:

OCYLICCTBISITE KOMMYHHKAIIMH BO BeeX cepax KU3HH, aKTHBHO YYacTBOBATH B JHANIOTE HITH
AHUCKYCCHH MO CYMIECTBY 00CYXK1aeMOH TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3BIBATE CYIKICHHS
OTHOCHTEIIbHO BBIIIOJIHEHHS MPEIaraeMoN 3ajlayH, YYHTbIBATb HMHTEPECHI M COTJIACOBAHHOCTD
MO3HIHH JIPYTHX Y4aCTHUKOB JHAJIOra WJIH JHCKYCCHH);

pacno3HaBaTh HEBEpOAIbHbIC CPEACTBA OOLIECHHS, TTOHAMATEL 3HAYEHUE COLMATBHBIX 3HAKOB,
IPEANOCHUIOK BO3HHKHOBEHHMS KOH(IMKTHBIX CHTyalHH, yMeTh CMATYaTh KOHQIMKTHI U BECTH
MepPeroBOpPHI;

BJIQJIETh PAa3sIHYHBIMH CHOCO0amMH OOLICHHMS W B3aHMOAEHCTBHS, IOHMMATh HAMEPEHMs
APYTHX JTOJCH, IPOSBIATL YBOKHTETbHOE OTHOMICHHE K COOECEAHHKY M B KOPpeKTHOH dopme
(opMyIHPOBATE CBOH BO3PAXKESHUS;

Pa3sBEPHYTO M JIOTHYHO H3JIAraTh CBOIO TOUKY 3PEHHS C UCIIO/IB30BAHUEM SI3LIKOBBIX CPEJICTR.

2) coBMecTHAS 1eATEILHOCTD:

MOHHMATh M MCIIONB30BaTh NPEHMYIIECTBA KOMaHIHOH M HHAMBHIYAILHOH paboTel npu
pemicHHH GHOIOTHYECKOH NpobreMbl, 0GOCHOBBIBATE HEOOXOAMMOCTH NMPUMEHEHHS TPYHNOBBIX
dopm B3auMosIelCTBIS npy peleHuH Y4eOHO# 3amaun;

BBIOMPATH TEMATHKYy M METOJBl COBMCCTHBIX ACHCTBUH ¢ Y4&TOM OBIIMX HHTEPECOB H
BO3MOXHOCTEH KaX/10Tr0 4IeHa KOJLIEKTHBA;

MPUHUMATD LETH COBMECTHOH JCATEIbHOCTH, OPTaHH30BRIBATE W KOOPIMHHPOBATH JACHCTBUS
Mo €€ JIOCTHXCHHIO: COCTABIATH TJaH JEHCTBHM, pachpeiesith POJM € YUETOM MHEHMH
YYaCTHUKOB, 00CYKaTh Pe3yIIbTaThl COBMECTHOM paGoTh;

OIEHHBATh KAa4€CTBO CBOETO BKJIA/IA M KaXX/I0T0 YYAaCTHHKA KOMAH/bl B OOLUMI pe3yanTar 1o
pa3paboTaHHBIM KPHUTEPHSIM;

npe/naraTe HOBBIC HPOEKTHI, ONEHWBATh WAEH C [O3HLHH HOBH3HBI, OPHIHMHAILHOCTH,
IIPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIATE IO3UTHBHOE CTPATErHYECKOE TTOBE/ICHHE B PA3/IMYHBIX CHUTYAIMIX., [1POSBIATH
TBOPYECTBO H BOOOpakeHue, OBITh HHULAATHBHBIM.

Osnajnenne yHHBepCAILHBIMHE Pery IS THBHBIMH /el CTBHSIMH:

1) camoopranmszanus:

MCTONTB30BaTh OHOIOrMYECKIE 3HAHHS [UTSl BBIABIICHHUS IPOOJIEM M MX PELIEHHS! B HKH3HEHHbIX
M y4eOHBIX CUTYaIHAX;

BBIOMpATL HA OCHOBE GHONOTHYECKWX 3HAHMI| LIENICBHIC W CMBIC/IOBbIE YCTAHOBKH B CBOHMX
JACHCTBHSIX W TOCTYNKAX [O OTHOLUEHHIO K KMBOW TPHPOIE, CBOEMY 3IOPOBBIO H 340POBBIO
OKPYIKarolIuX;

CaMOCTOATENIbHO OCYIICCTBIIATL I[103HABATENBHYIO [JeATEIbHOCTh, BhIIBIATE [POD/IEMBI,
CTaBHTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a49U B 00Pa30BATEILHON AEATEILHOCTH H IKHIHEHHBIX
CUTYALHAX,

CaMOCTOSTEJILHO COCTABJIATH IUIAH pelleHHs NpoOieMbl ¢ YYETOM HMEIOIINXCS PeCYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H LIPEAIIOUYTEHHIA;

71aBaTh OLEHKY HOBBIM CHTYAIHAM;

PacIIHpPSATE paMKK y4eOHOI0 peIMeTa Ha OCHOBE JIMYHBIX [PEIIOYTEHHI;

AeNaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PellleHHE;

OLEHHBATH TIPHOOPETEHHBIH OIBIT;

CIOCOOCTBOBATE (POPMHPOBAHHIO W TIPOSBICHHIO LIHPOKOH OPYAHMIHH B PasHBIX 00TACTsX
3HAHHH, MOCTOSHHO MOBBIIATE CBOM 00PAa30BaATENBHBIN U KYTBTYPHBIH YPOBEHb.



2) CaMOKOHTPO.1b:

laBaTk OLEHKY HOBBIM CHTYAalMsM, BHOCHTbH KOPPEKTHBbI B ICATEILHOCTDH. ONCHMRATH
COOTBETCTBHE PE3YJILTATOB LIEJIAM;

BJI/IETh HABBIKAMH MO3HABATE/ILHON peIEKCHH KaK OCO3HAHHMs COBEPIIAEMBIX JICHCTBUI U
MBICJHTCIBHEIX [IPOLIECCOB, HX PE3YTBTATOB H OCHOBAHHUH, HCTIOTH30BATE MPHEMBI Pe(IICKCHH LIS
OTIEHKH CHTYyallHH, BbIOOpa BEPHOI'O pEIEeHHS;

YMETE OLIEHUBATh PUCKH B CBOEBPEMEHHO IPUHUMATh PEIIEHHS 110 UX CHHKCHHIO;

MPUHUMATL MOTHBBI H aPI'YMEHThI IPYTHX TTPH aHAJIW3€ Pe3yJIbTaTOB JIeATe TbHOCTH;

3) npuBATHE cefs U APYIHX:

TMPUHAMATE Ce0s, TOHUMAs CBOM HETOCTATKH W JOCTOHHCTRA;

[IPHHAMATh MOTHBBI H APryMEHTHI APYTUX IIPH aHANK3€E PE3YJIbTATOB AEATEILHOCTH:

NpU3HaBaTh CBOE MMPaBO M NMPaBO APYTUX Ha OLIHOKH;

Pa3BUBATH CMOCOOHOCTh MOHUMATH MHUP C MO3MIMH IPYIOr0 YeJIOBEKa.

[IPEJIMETHBIE PE3YJIbTATHI

llpeamerHbie pesynbTaThl OCBOGHMs ColepikaHus ydyeOGHoro npeamera «Buosorus» Ha
yriyOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha OOecredeHHe MPOGUILHOrO OGYYeHHs 00YHaIOIMXCS
ouostorun. OHU BIUTIOYAOT: crieluduyueckue s GHOTOTHH HAy4YHBIC 3HAHMS, YMEHUS U CIIOCOOLI
JEHCTBHA 10 OCBOCHMIO, MHTEPIPETAAN M TpeoOpa3sOBAHMIO 3HAHWH, BUABI JEATETHHOCTH MO
MOJIYYCHHIO HOBBIX 3HAHWH W MX INPUMECHEHHIO B PA3TUYHBIX YY4eOHBIX, 4 TAKKE B PCAIbHBIX
KM3HEHHBIX CHTyalusX. [[peqMeTHbIe pe3yTbTaThl MPEACTABIICHBI O [O4AM H3YUYSHHS.

LIpeamertnsie pesynbrarel ocBoeHHs yueOGHOro npeamera «Buomorus» B 10 Kaacce 10KHbI
OTpaskaTh:

C)OPMUPOBAHHOCTS 3HAHMII O MeCTe U POJH OHONOTHH B CHCTEME ECTCCTBCHHBIX HAYK, B
(hopmMHupOBaHHMY eCTECTBEHHO-HAYYHOH KApPTHHBI MHpA, B [I03HAHUH 3aKOHOB TIPUPOIBI H PEIICHUH
Mpo6ieM PaLMOHATHHOTO MPHPOIONOIE30BAHKS, O BKIA/IE POCCHHCKHX H 3apyOeKHBIX yYEHBIX B
pa3BHTHE OHOTIOTHH;

BJIA/IEHUE CHUCTEMOH OMOJOrHYECKMX 3HAHHWHA, KOTOpas BKJIKOYAECT: OCHOBOIOIAraloLue
OHONOrMYEeCKUE TEPMHHBI M TOHATHS (KHM3Hb, KIETKA, OPraHH3M, METabOTH3M, TOMEOCTas,
CaMOpEryJIsliis, CaMOBOCIIPOM3BEACHHE, HAC/IECTBEHHOCTb, H3MEHYHBOCTh, POCT W pa3BUTHE),
Ononoruteckue Teopuu (kinerounas teopus T. [lIBanna, M. lllneiinena, P. Bupxosa, xpomocomHas
Teopust HacinencTeeHHocTH T. Mopraua), yuyenns (H. Y. BaBunosa — o uentpax MHOrooOpasus u
TPOUCXOK/ICHHSA KY/IbTYPHBIX PaCTEHHH), 3aKOHbI (€AHHOOOpa3us MOTOMKOB IMEPBOTO TOKOIEHMHS,
PACHICIICHHS, YHCTOThI TaMET, HE3aBUCUMOIr'0 HacnenoBanus I". MeHaens, roMoI0rMYecKHX PsiioB
B HAcIe/ICTBeHHOMU H3MenunBocTH H. WM. Barunosa), npuHmmib! (KOMILIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMH MCTOJaMH HAYYHOTO TO3HAHHA, HCIOJB3YEMBIX B OHOJOIHYECKHX
FICCIE/I0BAHMAX KHUBBIX OOBEKTOB (ONMMCAHHE, H3MEPEHHE, HAOIOIEHHE, DKCTICPHUMEHT);

YMEHHE BBIACIATL CYLIECTBEHHbIE MPH3HAKH: BHPYCOB, KIETOK MPOKAPHOT M HYKApPHOT,
ONHOKICTOYHBIX M MHOTOKIETOYHBIX OPraHM3MOB, B TOM uHCIe Oaxrepuii, rpuOOB, pacTeHHI,
’KUBOTHBIX W YEJIOBEKA, CTPOCHHS OPraHOB M CHCTEM OpPIraHOB pacTeHMH, KMBOTHBIX, YETOBEKa,
MPOLECCOB XKU3HEACATETbHOCTH, MPOTEKAOIIMX B OPraHU3Max pacTeHMH, SKHBOTHBIX M YeJlOBEKA,
OHOJIOrHYECKUX TIpOTIeccoB: OOMeHa BEIECTB (MeTaboNH3M), HPEeBpALLCHHS JHEPruH, OpoKeHus,
aBTOTPO(GHOIO U reTepoTpoHOro THIOB NUTaHHs, (GOTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTorenesa, sMOpHoOreHesa, HOCTIMOPHOHAITBHOTO PA3BHTHS, Pa3MHOKCHHS, HHJIHBHIYATBHOTO
Pa3BUTHS OprauusMa (OHTOreHe3a), B3aMMO/ICHCTBHS [€HOB, FeTepo3Hca, HCKYCCTREHHOTO 0TO0pa;



YMCHHC YCTaHABIWBATh B3AWMOCBSI3H MEN/y OPraHOMIAMH KIETKM W HX (YHKIUHSIMH.
CTPOCHHEM KIIETOK pasHbIX TKAHEH M HX (YHKLMAMH, MENY OPraHAMH M CHCTEMAMM OPraHoB y
PacTCHHH, KUBOTHLIX H YENOBEKA M HX (YHKIHMAMH, MEXKILY CHCTEMAMU OPIaHOB H HX (YHKIIHAMM.
MEXTy STanamMi 0OMEHa BELIECTB, dTalaMK KICTOYHOIO LIAK/IA W XKH3HEHHBIX LHKJIOB OPIAlH3MOB,
dTanaMH SMOPHOHATBHOIO Pa3BUTHS, FEHOTHIIOM i (JeHOTHIIOM, HeHOTHIOM H (haKTOpamMu cpesbl
obHuTaHus;

YMEHHC BBIIBIATE OTJIHYMTENbHbIE TPW3HAKH JKHMBBIX CHCTEM, B TOM WYHCIE pACTEHHI.
KHBOTHBIX W YeJIOBEKa;

YMCHHC HCIOJIb30BaTh COOTBETICTBYIOUIME apryMEHTBI, OHOIOTHYECKYK) TEPMHHOIOTHIO H
CHMBOITHKY /IS JIOKA3aTe/IbCTBA POJICTBA OPraHW3MOB Pa3HBIX CHCTEMATHYECKHX TPYII;

YMEHHE peInaTh OHOTOTHYECKUE 3a1a4H, BBIABIATH MPHYHHHO-CIEACTBEHHBIEC CBI3M MEHLY
HCCreyeMbIMH OHOJIOTHYECKHMH MPONIECCAMH M SIBJICHUSIMH, J€1aTh BBIBOABI M MPOTHO3bI HA
OCHOBAHHH IOJTyYeHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJIHATE J1a0OPaTOpHbIE W TpaKTHYecKHe paboThl, COBMI0AAThH TIpaBHA Npu
pabore ¢ y4eOHbIM H TaGOPATOPHBIM 0GOPYI0BAHUEM;

YMCHHC  BBUIBMIaThb THIOTE3bl, MPOBEPATh MX 3KCHEPUMEHTAIBHBIMH  CPE/ICTBAMM,
(opMyJMpys Lesib HCCTIeI0BAHNS, AHAIU3UPOBATH [0TyYeHHBIE Pe3YIIBTATHL M JC1ATh BbIBOJIbL,

YMEHHE y4acTBOBAaTh B Yy4eOHO-HCCIIENOBATENbCKOM pabore 10 OGHOJOTHH, IKOIOTHH H
MCIHLUHHE, [POBOAMMOH Ha 0a3e WIKOJBHLIX HAYYHBIX OOLIECTB, W NyGIMYHO MPEACTABISTH
HOJIyYeHHBIC PE3YJIbTAaThl HA YyYEHHYECKHX KOHEePEHLUIX;

YMEHHE OIICHHBATH 3THYCCKHUE ACHEKThl COBPEMEHHBIX HCCIIEN0BAHMM B 061acT GHOIOIHH
ME/TMIMHBI (KIOHHPOBAHHE, HCKYCCTREHHOE OILIOLOTBOPEHHE, HANIPABIEHHOE HIMEHEHHE IeHOMA 1
CO3J/IaHHE TPAHCTEHHBIX OPraHU3MOB);

YMCHHE OCYLIECTBIATH OCO3HAHHBIA BbIOOp Oyayuiel mpodeccHoHaNbHON JeITeNbHOCTH B
00J1aCTH GHONOrAH, MEIMLMHBL, GHOTEXHOTOTHH, BeTEPHHAPHH, CEILCKOIO XO3MHCTBA, MHIERO
[IPOMBIIUIEHHOCTH, YIIyOJIsTh T03HABATENBHEIH HHTEPEC, HAIIPABJIEHHLIH HA OCOZHAHHKIH BBHIOOP
COOTBETCTBYIOIIEH MPO(eccHn M NpojoDKeHHe GHONOTHYECKOTO 06pa3oBaHus B OPraHH3ALUsIX
CpeHero npo)ecCHOHAIBHOTO H BBICIIETO 06pa3oBaHHs.
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CBOHCTBRA

YpoBHeBas opranu3aius
XKHBBIX CHCTEM

Hctopus oTkpeITHS H
n3yuenus KieTku. Kierounas
TCOpHs

Metop1 MonexynspHOii 1
KIETOYHOH OHOTOTHH.
IIpakTuueckas pabora
«M3yqyenne meToa0B
KIIETOYHOH OHOIOTHH
(xpomarorpagus,
3j1eKTpodopes,
audepeHIHansHoe
uenrpupyruporanue, [1L[P)»

0.5

XUMHYECKUH COCTAB KJIETKH

MuHepaiisHbIe BelecTna
KJIeTKH, UX OHOJIOrHYeckas

ponb

Oprannueckue BemecTsa
KJIETKH — OEJIKH.
JlaGoparopnas pabora
«O6HnapyxeHHe O€IKOB ¢
MOMOIIBIO KaY€CTBEHHEIX
peakimii»

0.5

CaoiictBa, knaccubukanys u
byHkuUHU GenkoB

Opranuveckue BelecTBa
KI€TKH — JIHIHIbI

11

Opranuveckue BelecTsa
KJIE€TKH — YTIIEBO/IbI

12

HyknennoBsie kucnorsl. JJHK
u PHK. JlaGoparopnasg pa6ora
«HcenenoBanue HYKIEMHOBBIX
KHCJIOT, BbUICJIEHHBIX U3
KIIETOK pa3/IMYHBIX
OpraHU3MOB)

13

Crpoenue u pynkuun AT,
Hpyrue
HYKJ1I€03uATpUpoCchaTh!
(HT®)




14

CexBenuponanne JJHK.
Metoabl renOMHER,
TPaHCKPHIITOMHKH,
IPOTEOMHUKH

13

MeTtonp! crpyKTypHO#
duonorun

0

16

Tune: wietok.
IIpokapuoTnueckas kjaerka

17

CTpoenne sykapuoTHuecKoi
knerkn. [Ipaktuueckas pabora
«HU3ydeHue CBOHCTB
KJIETOYHOM MeMOpaHLI»

18

IosepxHocTHBIH anmapar
KJIIETKH

OnnomeMOpaHHBIe OpraHoOU B!
kjieTku. [Ipaktuyeckas paGora
«M3yucHHe NBHKEHHS
LUTOIIA3MbI B PACTHTEIBHBIX
KJIETKAX»

0.5

20

[TonyaBroHOMHBIE Oprasou Bl
KJICTKH: MHTOXOH/IPHH,
naactuael. Jlaboparopuas
pabora «MccnenoBanue
[1a3MOJIM3a U JIENIa3MOJIu34a B
PacTUTEILHBIX KIETKAX)»

0.5

21

HememOpanusie opranousl
KJIETKH

Crpoenue u GpyHkumnn siapa

23

Cpasuutenshas
XapaKTePUCTHKA KJIETOK
sykapuor. JlaGopatopnas
pabora «M3yuenue cTpoeHus
KJIETOK pa3/IHYHbIX
OPraHu3MOBY

0.5

ACCHMUIISIIIAS H
JAMCCHMMIIALIMA — JIBE
CTOPOHEI MeTabonu3ma. Tumnsl
0OMEHa BellecTB.
Jlaboparopuas pa6ora
«HM3ydenue kartaliuTHYeCKoH
aKTUBHOCTH (hepMEHTOR (Ha




TIPEMEpPE aMUIa3kl HITH
Kartajasbl)»

DepMeHTaTHBHBIH XapakTep
PCaKLHi KJIETOYHOTO
MeTtabonusma. JlaGoparopnas
pabota «M3ydenue
depmenTaTuBHOrO
paciienieHus nepoKcuia
BOJIOPO/ia B PACTUTENLHBIX H
’KHBOTHBIX KJIETKAX»

Benxu-aktuBaTops! u Geiku-
UHIUOHTOPBI

ABTOTPOdHEI THII 0OMeEHA
BEILECTB

doTocunTes

29

Xemocunres. JlaGoparopuas
pabota «CpaBHeHue
npoueccos GporocHHTE3a H
XEMOCHHTE3a

0.5

30

AHa3po0HBIE OPraHU3MBL
Buael 6porkenns.
JlaGoparopnas pa6ora
«CpaBHeHHe mPoLeccoB
OpOXKEHHS U JBIXaHUA»

3

A3poOHble OpraHu3Mbl. JTanbl
HEPreTHYECKOTO 0OMEeHa

DHeprus MeMOpPaHHOro
rpagneHTa nporoHoB. CuaTes
AT®: pabota npoToHHO#
AT®-cunTassl

Peakiuu MAaTpHYHOTO CHHTE3a

34

Tpanckpunumst — MarpuuHbIi
curTes PHK

35

Tpaucnamus u eé stansi

36

37

Koaupopanue amunoxucnor.
Pons pubocom B GuocuuTese
Oenka

Opranusauus renoma y
HPOKaApHOT U 3YKAPHOT

0

38

MonekynspHeie MexaaH3MBbI




IKCHPECCHH TEHOB Y 3YKapHOT

39

Bupychl — BHeK1€TOUHBIE
bopmb! xKu3HK M OGMUTaTHBIE
napasuthl. [TpakTrueckas
pabora «Co3anue Moaen
BHpyca»

40

BupycHusie 3aboeBanus
4eJIOBEKA, )KUBOTHBIX,
pacreHui

41

Hanorexnonoruu B 61ooruu
U MEIHIIHHE

42

JKHW3HEHHBIN LUK KIeTKH

43

Marpudansiii cunres JJHK

4

Xpomocomsl. JlaGopatopHas
pabora «M3yuenne xpoMocom
Ha FOTOBBIX
MHKpOIIpenaparax»

Henenue KneTkn — MHUTO3

0

46

Tuner k1etok. Kapuokuses u
uuTokunes. Jlaboparophas
pabota «Habronenue MuTosa
B KNIETKaX KOHYMKA KOpeIKa
JIyKa (Ha rOTOBBIX
MHKpOIpenaparax )»

0.5

47

Perynsmust sxu3nensoro
IAKJIa KJIETOK

48

Opranusm kak emHoe 11es10e

49

TxaHu pactenuii.
JlaGoparopuas pabora
«M3yuenue TkaHe# pacTeHuUi»

50

Tkanu KUBOTHBIX ¥ ueIOBeKa.
JlabopatopHas pabora
«M3yyenue Tkanei
JKHBOTHERIX »

Opranbl. CHCTEMBI OPraHoB.
JlaBoparopHas pa6orta
«A3yuenue opranos
LIBETKOBOT'O PACTEHHSI»

0.5

Ornopa Tena opranu3MoB

JIB1rKeHue opranusmMos




54 IInTarne opranu3mos 0
[TnTanne Mo3BOHOYHBIX

55 JKHBOTHBIX. 0
[TnmeBapurensHas cuctema
yesloBeKa

56 JIbIXaHHE OpraHu3MOB 0

57 JlpIxaHue no3BOHOYHBIX 0
JKUBOTHBIX H YelIOBEKa

58 Tpancnopr Bemects y 0
OpraHH3MOB
KpoBenocHas cucrema

59 MO3BOHOYHBIX KUBOTHLIX H 0
4enoBeKa

60 Briaenenue y opranusmMon

61 3amura y opranu3MoB

62 HMmMmynHas cuctema yenoseka

63 Pasnpaskumocts u peryasmus 0
Y OpPraHu3MOB
I'ymopanbHas peryiasuus u

64 OH/IOKPHHHAA CHCTEeMA 0
KHBOTHBIX M Y€/TOBEKA

65 DopMbI pa3MHOXKEHHS 0
OpraHu3MoB

66 llonoBoe pasmuoxkenue 0

67 Meiios
["ametorenes. OGpaszoBanue u
pa3sBUTHE MOJIOBLIX KJIETOK.

68 JlabopatopHas paGorta 0.5
«M3yueHue cTpoeHus
TIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOnpenaparax»

69 WnnuBunyanbHoe pa3BuTHe 0
OPraHU3MOB — OHTOTEHE3

70 3aksanka OpraHoB M TKaHEH 0
M3 3apO/bIIIEBBIX JIHCTKOB
Poct u pa3BuTHE XHBOTHBIX.

71 JlaGoparopHas pa6ora 0.5

«BplsiBIeHHe pU3HAKOB
CXO0ZCTBA 3apOAbILICH




MMO3BOHOYHBIX JKUBOTHEIX»

Pa3zmuO)eHHe U pazBuTHE
pacrenuii. JlabopatopHas
pabora «CTpoeHHe OpraHoB
Pa3MHOKEHHS BBICHIHX
pacTeHu»

0.5

Hctopus ctaHOBICHHS 1
Pa3BUTUA FEHCTUKH KaK HaAyKH

74

OcCHOBHbIC IOHATHS H
CHMBOJIbI FT€HETHKH.
Jlabopatopnas paGora
«Jlpozoduiia kak 00bEKT
FEHETHYECKHUX HCCIIeJOBAHHI

0.5

3aKOHOMEPHOCTH
HACJIEI0OBaHHS TIPHU3HAKOB.
Mouorubpuanoe
ckpewuBanue. [Ipaktuueckas
pabota "U3yuenue
pE3yIbTATOB MOHOTHOPHIHOIO
CKPCIIMBAHUSA Y Ip030¢hutsr'

<
n

76

L{uTon0rHYecKne OCHOBBI
MOHOTHOPHHOTO
CKpeIHBaHHs

77

Ananmusupyiolnee
ckpermuBanne. HemonxHoe
JOMHHUPOBAHHE

78

JlurnbpuaHoe ckpel@Banue.
IIpakTuueckas paGora
«M3ydenue pe3yabTaTon
JIATUOPH/THOTO CKPEIIHBAHHS
¥ Ap0o30(hHIIbI»

0.5

79

[{uTONI0rHYeCKHEe OCHOBEI
TMIrHOPUAHOIO CKpEeNHBaAHUS

80

CueruieHHOE HAClIeI0OBAHHE
[PHU3HAKOB

81

XPOMOCOMHAs! TEOpHS
HACJIE/ICTBEHHOCTH

82

I'eneruka nmona

83

I'eHoTHN KaK LleTocTHAS
cHCTEMA




84

['enetnyeckuit KOHTPOIIL
Pa3sBUTHS PaCTCHHI,
KUBOTHBIX U YEJIOBEKA

85

W3MeHYUBOCTH MPHU3HAKOB.
Bujbl u3menunBocTH

0

86

Moudnkanuonsas
H3MEHYHBOCTh

87

Bapuauuonnsiit psa u
BapHALHOHHAS KPUBas.
JlaGoparopHas paGora
«Hcenenopanue
3aKOHOMEPHOCTEH
MOIUbUKAHOHHOM
u3MeHYUBOCTH. [TocTpoerne
BapHaLMOHHOTO pAna U
BapHaLlHOHHOW KPHBOH»

88

["eHOoTHIIHYUECKas
M3MEHUYHBOCTD.
KomOunarusnas
H3MEHUYHBOCTH

89

MyrannoHHas H3MEHYHBOCTE.
IpaxTuyeckas padbora
«MyTtanuu y npozoduisl (Ha
FOTOBBIX MUKpOIIpenaparax )»

90

3aKOHOMEpHOCTH
MYTalHOHHOIO [poLiecca.
ONUTEeHEeTHKA U S[IUTeHOMHKA

91

I'eneTnka yenopeka.
INpaxTuyeckas pabora
«CocTaBiicHHe U aHATHA3
POIOCIOBHOM

92

MeToabl MeTHITHHCKOM
TCHETUKH

3HaueHue MeIULHHCKOM
FeHETUKH B [1PEIOTBPALUEHHA
U JICYEHHH FeHETHYECKUX
3aboneBaHuH YesI0BeKa

94

OCHOBHBIE [IOHATHS CEJIEKITHH.

Jlaboparopuas padora
«M3ydyenue copros
KyJbTYPHBIX PACTCHHH H

0.5




nMopoa IOMAIIHUX HUBOTHBIX»

95

MeTo/1b1 CEeTeKLMOHHOM
paboTsl. JlaGoparopnas
padora «M3yuenue MeTonos
CEJIEKIIMH pacTEHHI»

0.5

96

JIOCTHIKCHUS CEIeKIIHH
pPacTeHUH ¥ KHUBOTHLIX.
IIpakTuyeckas pabora

«IlpuBHBKa pacTeHwI»

97

CoxpaHenue, H3yueHHE U
HCIIO/Ib30BAHHE TEHETHYECKHX
pecypcoB

0

98

buorexnonorus xak Hayka u
OTpac/ib MPOU3BOJICTRA.
ITpaktuueckas pabora
«H3yuenue o6bekTOB
OHoTeXHONTOTHHY

99

OcHoOBHBIC HarpaBieHHs
CHHTETHYECKOH OUOJIOrHH

100

XpoMOCOMHast U reHHas
HHKECHEPHA

101

MeauuuHckue
OHOTEXHOJIOrHH

0

102

PesepBHbiii ypok.
ITosTOpenue, 0606menue,
CUCTEMaTH3alkusg 3HAHUH

OBHIEE KOJIMYECTBO YACOB
10 TIPOTPAMME

102

10

14




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBABATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIUISA VYEHUKA

* buonorus, 10 kinace/ [Taceunux B.B., Kamenckuii A A, PyGuoB A.M. u apyrue:; non
penaxnwuei [laceunnka B.B., Akuuonepuoe obmecrso «M3aareibeTRoO «ITpocsemeane»

* Buosorust. O6mas Ouonorus, 10 xrace/ 3axapos B.B., Mamontos C.I".. Conun H.U..
3axaposa E.T.; mox penakumeit 3axaposa B.B., O611ecTBO ¢ OrpaHHYeHHOI OTBETCTBEHHOCTHIO

«IPO®A»; Akunoneproe o0wecTBo «M3aaTenbeTBo «IIpocBetieHune»

METOAUYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIS
Bronorus. YMK anst crapueit mkoms:: 10 — 11 xnacest (OI'OC). Metoauueckoe nocobue s
yuuTens. ba3oBsiil ypoBeHn

Astopsl: Enmnzapos A. A., Kaaununa M. A.

HMA®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U1 PECYPChI CETU UHTEPHET
1. bubmoreka LIOK https://m.edsoo.ru/7f41¢292

2. Poccuiickas snekTponHas mkona https://resh.edu.ru/

3. OGpasoBarenbHBIN MOpTa Ha 6a3¢ UHTEPAKTUBHOM MIATGOPMBI 1715t 00yUeHNs AeTeil
Yun.Py https://uchi.ru/teachers/lk/main

4. Ceppuc Anjexc YueOHHK
https://education.yandex.ru/lab/classes/312800/lessons/mathematics/calendar/?end=2023-06-11

start=2023-06-05



