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HOACHUTEJBHASA 3AIINCKA
[TporpamMma mo yueOHOMy mpenmery "buonorus" (manmee - Ouosmorusi) Ha
YPOBHE cpenHero obiuiero oOpa3oBaHusi pa3paboraHa Ha ocHoBe denepanbHOTO

3akoHa oT 29.12.2012 N2 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny,
dI'OC COO, Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOXKEHUH (eiepanbHOoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYueOubiit npenmeT «buosorusy yriyonéaHoro yposus usydenus (10 kmacc)
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB IMpeAMETHOU o0nacTu «EcTecTBEeHHO-HAy4YHbIE
npeametsl». CormacHo monoxeHusMm POI'OC COO mnpodunbHbie y4ueOHBIC
IpeaAMEThl, H3ydyaeMble Ha yriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepenupanii  oOydeHUsT Ha YPOBHE CpeAHEero ooOmero oOpa3oBaHUs H
NPU3BAHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CpPEIHUM
o0muM, cpeaHuM TpoheCCHOHAIBHBIM 1 BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodopueHTanuend o0yYaromuxcsi U CTUMYJIUPOBAHUEM
WHTEepeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

Ha ©Ga3ze mentpa "Touka pocra" oOecreuuBaeTrcs  peanu3aius
00pa3oBaTeNbHBIX  MPOrpaMM  €CTECTBEHHOHAYYHOM U  TEXHOJIOTHYECKOU
HaIMpaBJICHHOCTE  pa3paOOTaHHBIX B  COOTBETCTBHUM C  TpeOOBaHUSIMU
3aKoHoOjaTenbCcTBa B cdepe oOpazoBanus u ¢ yderom DOII OOO yueOHOrO
npeameta "buonorus". OOpa3zoBarenbHas mporpaMma MO3BOJIIET WHTETPUPOBATH
peanusyemble 37eCh MOJXOJbl, CTPYKTYpY U COAEpKaHUE IMPU OpraHHU3alNU
0o0yueHust 6uosoruu B 10 kacce , BRICTPOEHHOM Ha 0ase JIF0OOro U3 JTOCTYIHBIX
yueOHO-MeTonuueckux komiuiekcoB (YMK). Hcnonb3zoBanue 000pyaoBaHUsA
ueHTpa «Touka pocta» npu peannzaunu gaHHou PII mo3BossgeT co3nars ycnoBus:

* JUISl paCUIUPEHUS COJIEP KAHUS IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUISl TIOBBINICHUS TO3HABATEIHLHON aKTUBHOCTU OOYYaIOIIMXCSA B €CTECTBEHHO -
Hay4YHOU 00JacTH;

e JUIsl Pa3BUTHUS JIMYHOCTH peOeHKa B Ipoiiecce OOy4YeHHs OMOJIOTHH, €ro
crocobHocTel, (PopMHUpPOBaHUS W YJIOBJIETBOPEHUS] COLMAIBHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEH;

* st paboOThl ¢ OMApEHHBIMH IIKOJLHUKAMH, OpPTaHU3ANM WX Pa3BUTHSI B
Pa3IMYHBIX 00JIaCTSIX 00pa30BaTEIbHOM, TBOPUECKOU JIEITEIHHOCTH.

[Tpumensst udpoBeie JTabopaTopuu Ha ypOKax OMOJOTHH, YYAIIHECS CMOTYT
BBITIOJTHUTH MHOKECTBO JIA0OPATOPHBIX PabOT M AKCIIEPUMEHTOB 10 TIPOTPaMMe
CpPEIIHEH IIKOJIBI.

[Iporpamma mo ywyeb6HOMY mnpenmery "buonorus" ma€r mpencraBlieHHE O
eI W 3ajadax m3ydeHust ydeOHoro mnpenmera «buonorus» Ha yroyOnéHHOM
YpOBHE, onpeaessieT 00s13aTesibHOe (MHBAPUAHTHOE) MPEMETHOE COJIepKaHue, €ro
CTPYKTYpUPOBaHHE IO pasfeiaM U TeMaM, paclpeleieHre Mo Kiaccam,



PEKOMEH/IyeT TMOCJIEI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepuaia ¢ y4€ToMm
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOro mpoIliecca,
BO3PAcTHBIX OCOOEHHOCTEH oOydamomuxcsi. B mporpamve mno Ouonoruu
peaM30BaH TPUHIMI TMPEEMCTBEHHOCTH C HW3yYeHHEM OWOIIOTMHM Ha YpPOBHE
OCHOBHOTO  oO0miero  oOpa3oBaHWs, Omaromaps dYeMy IIPOCMaTpHUBAETCA
HAIpaBJIEHHOCTb Ha  MOCJEAyIollee pa3BUTHE  OHOJOTMYECKHX  3HAHMMH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
DKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHU O 3I0pOBOM 00pa3e >KHU3HH, Ha
BOCIIUTaHUE OEPEKHOTO OTHOIIEHUS K OKpyXarlleil mnpupoaHoil cpene. B
nporpaMMe Mo OWOJIOTMH Tak)Ke TOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorusiy B peammsaruu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAaHUN OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIIbLHON  JEATEIHbHOCTH
00yJaromMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE cpeaHero o01ero 0opa3oBaHusl.

VYuebnsiii npenmer «buosorus»y Ha ypoBHE CpeaHEro oOIero oopa3zoBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacmmpeHue u yriayOieHue 3HaHWK OOyJaromuxcs O JKUBOH TPHUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTUM, SMOPUOJIOTUA W OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJOTUH, 3BOITIOIMOHHOTO YUYEHHS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OpHUEHTHUPOBAHO Ha TMOATOTOBKY OOYYArOMIMXCS K MOCIEAYIONMEMY MOTy4YEHHUIO
Ouonormueckoro  oOpa3oBaHMs B  By3aX W OpraHM3alUsaX  CPEIHEro
npodeccuonansHOro 0opazoBanusi. OCHOBY €T0 COACpPXKAHUS COCTABIISAECT CHCTEMa
OMOJIOTMYECKUX  3HAHMW, TOJYYEHHBIX TMpU H3YyYEHUH  OOydaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
oOmero oOpazoBanusi, B 10 kjacce 3TH 3HAHUS NOJyYarOT pa3BuTHe. Tak,
pacmmpeHsl W YriIyOJieHbl OWOJIOTMYECKHWE 3HAHHWS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepwsiX, OpraHM3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI VIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TMOJTYYCHHBIMA OOYYAIOIIMMHUCA TPU H3YYCHHUU
bu3uKu, XuMuK, reorpadyuu 1 MaTEMaTUKH.

Crpyktrypa mporpamMmbl o ydeOHoMy mnpeamery "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIA W JBOJIONMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHO WM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST dKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTraHU3alliHU, YBOJIIOIIMHA OPTaHUYECKOTO0 MUpa Ha 3emiie,
COXpaHEHUsA Ouojoruyeckoro paszHooOpasus miaHetsl. Tak, B 10 kmacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJIOTHH, SMOPHUOJIOTHH U
OMONOTHH Pa3BUTHS, TEHETUKU M CEJICKIMU, OMOTEXHOJOTUU M CHHTETHUECKON



OMONOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OO0yd4arommxcs Mo OOTaHHKE, 300JI0THUH,
aHaToMuu, (pusmosoruu uenoBeka. Y4eOHbli mnpenmer «buonorus» mnpusBaH
o0ecreynTh OCBOCHHE 00YYaIOIMMUCS OMOJOTHYECKUX TEOPUIl U 3aKOHOB, UACH,
IPUHLIMIIOB M IPAaBWI, JIEKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPA, 3HAHUM O CTPOEHUM, MHOrooOpa3uu M OCOOEHHOCTSIX KIIETKH,
OpraHusma, MOMyJISIUN, OHOILIEHO3a, IKOCHCTEMbI, O BBIJAIOUIMXCA HAYYHBIX
JOCTHKEHUSIX, COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJIOTMH, MPUKIAAHBIX aCIIEKTaX
OMOJIOrMYECKUX 3HAHUH. [ pa3BUTHS U MOAAEPKAHUS UHTEpeca 00ydarolmxcs
K OMOJIOTMH HapsAy CO 3HAUUTEIBHBIM OOBEMOM TEOPETHMUECKOIO Marepuaia B
COJEPKaHUU MPOrPaMMBbl IO OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOpUEH
CTAaHOBJICHHSI W pa3BUTUA TOM MM HWHOM oOjacTu OWUONOTHM, BKJIAJA0M
OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAKHEHIINX OMOJOTHUYECKUX U
HKOJIOTUYECKUX TTPOOIIEM.

Ienb n3yuenus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN
OpraHM3alMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHE YMEHHUM
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpECa K OMPEAeNEHHON o0nacTu
npodeCCUOHAIBHOM JIeATEIIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHed, WiIu K BBIOODPY
y4eOHOT0 3aBeACHUS JIJIsl TPOJAOJIKEHUS OMOJIOTUYECKOTO 00pa30BaHMUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yryOI€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHUE O0YYarOIIMMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSIX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMyJISALHUs, BUJ, OUOTE0IeHO03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B ONOJIOTUH;

O3HAaKOMJIEHHWE OO0y4arouMxcsd ¢ METOAAMM IO3HAHWS JKUBOM INPUPOAbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHMH Ppa3BUTHUSA, TEHETUKH U
CEJIEKIINM, OWOTEXHOJOTUM M CHHTETUYECKOM OMOJIOrHM, MaJCOHTOJIOIHH,
DKOJIOTUH);  METOJAaMH  CaMOCTOSITEJIBHOIO  IPOBEIEHUS  OMOJOTMYECKHX
uccleIoBaHUM B Jrabopatopu M B Tpupojsie (HaOJI0JeHHEe, W3MEpEHHUeE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOIWTbh,
aHAJIM3UPOBATh U HCIIOJIB30BaTh OHMOJOTMYECKYI0 HH(OPMALMIO; I0JIb30BaThCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTMYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCJIEICTBUS CBOCH JAESITENBHOCTH IO
OTHOILICHUIO K OKpYXalollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3IOPOBBI0  OKPYXKAIOMIMX JIOJIeH; OOOCHOBBIBAaTH H  COOMIOAATh  MEpHI



npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENIbHOCTH B UpE3BbIYaiHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIC HayUHbIC OTKPBITHS B 00JaCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIME B OHOJIOTMH, pEIIaeMbIMH €10 MpoOiieMaMu, METOIOJIOTHEN
OMOJIOTHYECKOTO UCCIICIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHHM, PEIICHUsI OMOJOTMUECKUX 3a/1a4, MOACINPOBAHNS OMOJIOTHIECKIX
00BEKTOB U MPOIECCOB;

BOCIHUTAHUE y 00YyYaIOMMXCSl [IEHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TCHETUYECKOM TpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEACHUS B TPUPOJIE;
WHTETpaIK €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpereHue  OOy4arOIIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOJIOTIONB30BaHUHN (COOIIOJICHHE TMpaBWJI TMOBEACHUA B TPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXarolmux Jiojaer  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEICATEILHOCTH B YPE3BBIYANHBIX CHUTYyAIHsIX
OPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3MaHME  YyCIOBUH 11  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VH/IMBHUTyaJIbHOM o0pa3oBaTeNbHOM TPAaeKTOPHH, CrocoOCTBYIOMIEH
MOCTIEAYIONEMY TPOGECCHOHATHPHOMY CaMOOMPEEICHHIO, B COOTBETCTBUU C
UHIMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 YyacoB, OTBEICHHBIX HA U3y4eHHE OMOJOTHUH Ha YIiayOJIeHHOM
ypOBHE cpeaHero oobiero odpazoBanus, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJZero).

Ot60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OWOIOTHUH
OCYIIECTBIISIETCS. ¢ Y4E€TOM CHEIU(PUKU €ro COAEepaHUs U HAIpPaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHUYECKOTOo  00pa3oBaHWS B OPraHM3AIUAX  CPETHETro
po(heCcCHOHATFHOTO U BBICIIET0 00pa30BaHUSI.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM ypOBHE
ABJIACTCS TPOBEJECHUE JIA0OPATOPHBIX M MpPAaKTHUECKUX padoT. Takke ydyacTtue
00y4aromuxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEIOBATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX ONPENENIeTCS y4YUTeJeM Ha OCHOBE HMEIOUIUXCSA
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX TPUPOTHBIX YCIOBHIA.



COJAEPXKXAHME OBYUYEHUA
10 KJTIACC

CopnepkaHrue NpOrpaMMbl, BBIJIEJIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyiapcTBeHHOM utoropoit arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OMoJIOrus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buomornyeckue  HayKd U H3ydaeMble UMHU  NPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAJHBIE W TOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. I[Ipodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
PAKTUYECKOM JIEATEIbHOCTH 4YEJIOBEKA: MEIUILHMHE, CEJIbCKOM XO35MCTBE,
MIPOMBILLIEHHOCTH, OXPAaHE NPUPOIBI.

JdeMoHcTpanuu

[Toptpetsr: Apucrtorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. [1aBnos, 1. . Meunukos, H.
W. BaBwmiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHUE

JKuBble cucteMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOXKHOCTb W YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHsl,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3BMEHUMBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(buoreonenoTuyeckuit), OmocdepHniit. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBAaHUSA
Matepuu. Hayku, n3ydaromiye KuBble CUCTEMbI Ha Pa3HBIX YPOBHAX OPraHU3aLUN.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoit Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3anus, Metaananus. [IonsaTue o 3aBucuMon u
He3aBUCUMOM mnepeMeHHou. IlmanupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH IOJTYYECHHBIX
pe3ynbraroB. IIpuuMHBI HMCKa)k€HUs pe3yJbTaToB 3KcrepuMmeHTa. [loHsatne
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBbIE TMPHU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOHCTBA JKMBOM MaTepun», «YPOBHH OpraHU3ALMHN KUBOU



npuponb», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTo opraHuzMay, «buoreonenos», «buochepay, «Metoas
U3YYEHUS KUBOU MPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME I IPOBEACHHUS
HaOJII0JICHUM, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb3oBaHuE pa3IMYHBIX METOJOB IPHU
W3YYEHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAs eAUMHUIA >KuBoro. Kcropus
oTKpbITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJIOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOTMS,
xpomatorpadus, 3yekTpodope3, METOJ MEUEHBIX aTOMOB, Iu(depeHnnaIbHOe
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DINEKTPpOHHAsT MUKpockonus. Koxgoxanvuas muxpockonus. Bumanvroe
(npusicuznenHoe) uzyyenue Kiemox.

JdeMoHcTpauuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneinen, P. Bupxos, K. M.
boap.

Tabmuipl 1 cxembl: «CBETOBOM MUKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOID»,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3yyeHne MeETOAOB KIETOYHOW Ouonoruu
(xpomartorpadus, snextpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma u e€ posp Kak pacTBOpUTENs, PEeareHTa, y4acTHE B CTPYKTYpPHPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIEeCTBAa KJIETKH, MX OHOIOTHYecKas
pob. Posib KATHOHOB Y aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4Hasl, 4YeTBEPTHYHAs
cTpykTypbl. JleHatypamnusi. CpoiictBa ©OenkoB. Kiaccudukarus  OelIKoOB.
buonoruueckue pyHkunu 6enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapupl, AUCaxapyabl, OJIUTOCAXapuabl U MOIUCAXAPUIBIL.
OOmuit  mnaH CcTpoeHuss M (U3HKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue GpyHKINU YrIIeBOJOB.



Jlumunel. I'uapodunsHo-ruapododHbie cBoiicTBa. Knaccuduxarus nunuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buomormueckue QyHKIMU
aunuoB. OO1Me cBoKWCTBa OMOJOTHYECKIMX MEMOpPaH — TEKY4YeCTbh, CTIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJIYIIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. [lpuanun xommuiemednTapuoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ononorndeckue Gpynkiuu JITHK.
Bunel PHK. ®yukunu PHK B kiietke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B moisiekyie ATO.
buonorunueckue Gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykrypHas Ouojorus: OMOXUMHUYECKUEe U OMO(DHU3NYECKUe UCCIeTOBAHUS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMojekyn. Mooeruposarnue
CcmpyKmypbol U QyHKYull OUOMOReKyl u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHu4ecKull Cunme3 6UOMONEKY]L U UX HENPUPOOHbLIX AHANO208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XUMHYECKHX JBJEMEHTOB B HEXKHUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbl», «BellectBa B cocTaBe OopraHu3moBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHuEe MOJEKYI
yrieBosioBy», «CTpoeHre MoJieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XMMUYECKas MOcyAa U 000py0BaHKE.

JlaGopaTopHasi pabora «O0HapyxeHHE OCIKOB C TTOMOIIIBI0O KaYECTBEHHBIX
peakuuiiy. C ucnosib30BaHueM o00pynoBaHus IeHTpa « Touka pocTay.

JlaGopaTtopnass  pabdora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX M3 KIETOK pa3nyHblX oOpranu3mMoB. C  UCHOJIb30BaHUEM
obopynoBaHus 1eHTpa « Touka pocrtay.

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Mpokapuotuueckass. CTpyKkTypHO-
GbyHKIIMOHATBHBIE 00Pa30BaHUS KICTKH.

CrpoeHue npokapuoTHueckoit kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoPHONW M aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib TPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcHOpT BelIECTB Yepe3 IIa3MaTUUYECKyl0 MeMOpaHy: MacCUBHBIN



(muddy3us, obneru€éunas audQys3us), aKTUBHBINA (NMEPBUYHBI U BTOPUYHBIN
akTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rpruOoB.

[Hutomna3ma. [{uto3omne. [lutockener. [ABmxenne nuromiazMbl. OpraHouasl
kiIeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIJIa3MaTHYecKas CeTb
(OIIC), anmapat I'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3p
OJIHOMEMOpaHHBIX OPraHoOUJOB KiIEeTKU. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanusm nanpasenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuii  (arpaHyJsSipHBIA)  DHAOIUIA3MATUYECKUN
petuxkynayMm. CekperopHas QyHkius anmnapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoocu. Copmupoexka 6enxos 6 annapame I onvoocu. TpaHcmopt
BEIIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKU:  MHUTOXOHAPWUM,  ILJIACTHJBI.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumoduoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W TuiacTui. llepBudHsble,
BTOPUYHBIE W  CIIOXKHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOIIACThI, XPOMOTIIACTBI, JIEMKOTIIJIACTHI BBICIIIUX PACTECHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUHM HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocomsi. IIpomescymounvie Qunamenmul.
MuxkpoduiiaMeHTsl. Axkmunosvle Muxkpoghuramermol. MBbIIICUHBIE  KJIETKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleynblXx Kiemok. MukpoTpybouku. KierodHbii
ueHtp. CrTpoeHre U JBWKEHUE JKTYTHKOB H pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHule benxu.

SAnpo. OGosouka siApa, XpOMATHH, KAPUOILIa3Ma, SAPBIIIKH, UX CTPOSCHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PacHOJIOKEHUE
XpOMOCOM B HUHTEp(pa3HOM slpe. Iyxpomamur u cemepoxpomamun. benku
XpoOMaTHHA — THUCTOHBL. Jlumamuka sdepHou 006010yKu 6 mumose. oepHulil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmumpt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUNY», «A1po», «CTpoeHHe NPOKaPUOTHUYECKON KIIETKIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTEPHATBHBIX KICTOK.



JlabopatopHass pabGora «M3yyeHue CTpPOEHHS KIETOK pa3IMYHBIX
OpraHU3MOB»,1I0JI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENApaTax U UX OMHUCAHUEY.
C UCTIONBb30BaHHEM 000pyaoBaHus eHTpa «Touka pocTar.

IIpakTnueckasi padora «M3yueHune CBONCTB KiIeTOUYHOW MemOpaHbl». C
UCII0JIb30BaHUEM 000pyI0BaHus LIeHTpa « Touka pocTay.

JlabopatopHasi padora «liccinenoBanue miazMoiaM3a W JIEIUIA3MOJIU3a B
pacTuTenbHbIX KieTkax». C ucnoiab3oBaHUEM 000pydoBaHus IeHTpa «Touka
pocTay.

IIpakTuueckass  padora  «lM3ydyeHue  JBIKEHUS  IUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. OOMeH BeliecTB M NMpeBPALllCeHUE JHEPTUH B KJIeTKe

AcCCUMUIISILIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbIN. YuacTue KHUCIOpojJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe oOecneyeHue KieTku: mnpeBpamieHue ATO B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakiuil KIETOYHOTO
Metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
AKTUBATOPbl U OEJIKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peaKkiuil OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BelecTB B KieTrke. dorocuHTes.
Anoxcueennviti u okcueeHHwlli omocunmes y 6axmepui. Ceemocodbuparoujue
nUSMEeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJI0pomiacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (GoTOCHHTE3a. BiusHue pa3nuyHbIX (DAKTOPOB
Ha CKOpPOCTh (poTocuHTE3a. 3HaAUECHUE (POTOCHHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUpYIOIITUEe OaKTepUH, KeIe300aKTepHUH, CEpOOaKTEpHUH, BOJIOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspobHble opranu3mbl. Buabl Oposkenus. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEM OOJIC3HEH.

AspoOHbIe OpraHU3MBbl. Drarbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOHOE PACHIEIUIEHUE TITFOKO3bI.

buonornueckoe OKuciIeHHE, WM KJIETOYHOE AbIXaHue. POk MUTOXOHApHI B
nporeccax omonoruueckoro okucienud. Luknuueckue peakuuu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmasel. IlpeuMmyriecTBa a’poOHOTO IMyTH
oOMeHa BellecTB nepes aHadpoOHbIM. Dh(HEKTUBHOCTH YHEPTETUIECKOT0 OOMEHA.

JdemoHcTpanumn

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I[1. Mutuem, I'. A. 3aBap3uH.



Tabmuipt u cxembl: «@OTOCUHTE3», «DHEpreTudecKuil ooMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, O00OpYyIOBaHHE AJisi MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass paGora «l3ydyeHue  KaTaIUTUUECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnass pabora «U3ydeHue (EepMEHTATUBHOTO pacCILEIICHHS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi paGora «CpaBHeHue tiporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHHUSI U TBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalnus U peajusanus €€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW MHGopManuu. [ eHeTnuecKkui
KOI, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpuHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycer — HekneTounbsie HOpMBI KU3HU U O00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITNJ], COVID-
19, conmanbHpIe ¥ MEAUITUTHCKUAE TTPOOTIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsl: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabnuiel 1 cxembl: «buocuHTes Oenkay», «I'eHeTnyeckuit koa», «Bupycoiy,
«baktepuodaru.

IIpakTnyeckas padora «Co3nanne MOJEIN BUPyCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU



Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TPOLIECCOB, MpOTEKaromux B HHTepdaze. [loAroroBka KIeTKH K
nenenuto.  I[Ipecunrtetmyeckuii  (MMOCTMHUTOTHUYECKUW),  CUHTETUYECKUH U
INOCTCUHTETUYECKUN (IPEMUTOTHUUECKUI) IEPUOIbI HHTEP(A3bI.

Marpuunsiii cunrte3 JIHK — penmukanms. Ilpunnunsr perukanuu JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPAJLIIEIBHOCTb.
Mexanusm permmkannn JIHK. Xpomocomel. Ctpoenue xpomocoM. TenoMepsl u

TeroMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rarjouaHeIi  HAaOOpbl XpomMocoMm. ['oMmoJjioruuHble XpoMOcOoMBI.  [loioBbIE
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOJAIIME B HHUX

nporeccel. Tunbel muro3a. Kapuokunes u nutoknHe3. buosormdyeckoe 3HayeHue
MHUTO34.

Perynsiuus MUTOTHYECKOrO LUKIA KIETKH. [IporpamMmmupyemasi KieTO4YHas
rubesb — anomnTo3.

Knerounoe sagpo, xpomocomsl, (yHKIMOHaIbHAasi T€HOMHKA. Mexanusmol
npoaugepayuu, oug@epenyuposku, cmaperus u eubdeau kiemok. «lL{ugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOpELIKa JIyKay.

JlabopaTtopnass  padora  «/3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlaGopaTopnas padora «HaGmonenne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHKpornpemnapaTtax)». C ucnonb3oBaHueM 000pyI0BaHUSA
neHrpa «Touka poctay.

Tema 9. CTpoeHue u GpyHKUMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APpyrue npoTUcThl. KoJIOHNAIBHBIE OPTaHU3MBI.

B3anmocBsA3bp YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl M
cuctembl opraHoB. Opranu3M Kak eInHoe 1eioe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GYHKIMI 1 pacloOKEHUs TKaHEH B OpraHax pacTeHHI.



TkaHU XKUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTEINIbHASI, MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (DYHKIUN u
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&O0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTeHHI:
TPOIIU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblneuHas cucrema. Pediekc. CkeneTHbIe MBITIITBI U UX padoTa.

[Iuranne opranusmoB. IloriomeHue BOOBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHumnosioctHoe u
BHYTPUKJIETOUYHOE TNuleBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHEnbI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurtenvHble xene3bl. llumeBapurenbHas
CHCTEMa YEIJIOBEKA.

Hpixanue opranu3MoB. J[pixanue pactenuid. J{pixanue sxuBoTHbBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIO)KHEHUE CTPOCHUSI JIETKUX [O3BOHOYHBIX >KUBOTHBIX.
JpIxarenbHass cUCTEMA 4YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamnus apixanus. JlpixareabHble 00bEMBI.

TpaHCIOpPT BELIECTB y OPraHW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTCHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrteMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHus. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisanus.

Beigenenne y opranumsmoB. Beinenenuwe y pacrenui. Beigenenune y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaelieHus. DunbTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIAECIMUTENBHON cUcTeEMaMU. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. Ctpoenne u (pyHKITMOHHMPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. Kietounslii u
I'YMOpaJbHbIH HUMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui



UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro ummynurera (I1. Opmaux, @. M.
bepuer, C. Tonerasa). BocnasintenpHble OTBETHI OPraHU3MOB. POk BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PasnpaxumMocTte ©  perymsaumss |y  OpraHu3moB. PazapaxuMocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxumMocTs M peryisnus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBuast cucrema u pednexropHas perynsuus y KUBOTHbIX. HepsHas
CUCTEMa U €€ OTHeNbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI
y XKUBOTHbIX. OT/AENBl TOJOBHOIO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduekc u
pednexTopHas ayra. be3ycnoBHbIE U YCIOBHBIE PE(IIEKCHI.

['ymopanpHas perymnsuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3auMocBsi3p HEpBHOM UM DHAOKPUHHON cucTeM. [ unoranamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptpert: U. 11. I1aBnos.

Tabmumpt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bojiopociny, «baktepum», «lIpocrenmmey, «OpraHbl LIBETKOBBIX PacTCHUN»,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJIET YeI0oBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «J/IpixarenbHas

CHCTEMAY, «HepBHass  cucremay, «Koxay, «MplleuHass ~ CUCTEMay,
«BplaenurenbHas cUCTEMa», «DHIAOKPUHHAsA cUCTeEMa», «CTPOCHHE MBIIIIBIY,
«Ammynurer»,  «KumieuynononoctHeie», «CxeMa  NHUTaHUS  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHUE THIPHI»,
«Ctpoenue mnnaHapun», «BHyTpeHHee CTpoeHue T0XKIAECBOro 4epBs», «HepBHas
cucrema peio», «HepBHas cucrema garymkw», «HepBHas — cucrtema
npecMmbikaromuxcs», «HepBHas  cucrema  nrtury, «HepBHas — cucrema
MJIEKOIMUTAIOMuX», « HepBHas cucrema uenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpPTaHU3MOB, MHKpOIpenapaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, HTJIOKOXKHMX, KHBBIC JK3EMIUIAPbl KOMHATHBIX PAacTEHUM, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BIAXHbIE NpenapaTbl MKUBOTHBIX, CKEJETHI
MTO3BOHOYHEIX, KOJUIEKIIMA O€CIIO3BOHOYHBLIX JKHMBOTHBIX, CKEJIET 4YeJOBEKa,
000pyoBaHueE JJIs1 JEMOHCTPAIIMUA IOYBEHHOTO U BO3JYIITHOIO MUTaHUS PACTCHUM,
pacuieruieHus Kpaxmaiia U OeJKOB Moj AecTBUEM (hepMEHTOB, 000pYyI0BaHUE JIs
JIEMOHCTPAIMU OIBITOB O U3MEPECHUIO KU3HEHHOM €MKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JIBUKEHHM, MO TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.



JlabopaTtopHas padora «M3yueHue TkaHeil pacrenuii».llon Mukpockomnom
Ha TOTOBBIX MHUKpOIIpENapaTax U UX OMUCaHUE» C UCIOJIb30BaHNEM 000pyA0BaHHUS
1eHrpa «Touka pocray.

JlaGoparopHasi pabora «/3ydeHue TKaHE sKUBOTHBIX).

JlaGoparopnasi padora «/3yueHwe OpraHoB LBETKOBOIo pacteHus». C
UCIIOJIb30BaHUEM 000py10BaHus 1IeHTpa « Touka pocTay.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUS: MOYKOBAHME,  CIOPYJSLUSA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnarosep. buomornuecknii cMbICi
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :kuBOTHbIX. [10JIOBBIE KeIe3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorese3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUSA: HApYXHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nagHbIX NPobIeM IMOPUOTIO2UL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Craguum >MOpHOreHesa
KUBOTHBIX (Ha mnpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opoobnenue. bracmyna, munei
onacmyn. OcoOeHHOCTH APOOJIEHUS MIIEKONUTAIOMINUX. 3apOAbIIIEBbIE JINCTKU
(racTpyJssinps). 3akiaaJKka OpraHOB ¥ TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKMBOTHOTO KAaK — PE3YyJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpPHUOHATBHOE pa3BUTHE PaA3TUYHBIX
(akTOpOB OKpY>KAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHblil nepuoxa. IIpsmoe wu
HempsiMoe pas3BuTue. Pa3zButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSAMOr0 W HENPSIMOIO
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Tumbl pocTa KUBOTHBIX. PaKTOPHI
peryJisliiy pocTa KUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y JKUBOTHBIX M uenoBeka. [lepuonbl oHTOreHesa yenopeka. CtapeHue u cMEpTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenne u pasButue pacteHui. ['amerodput m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMpolecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX



opranu3MoB. /[BoitHOe OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTUE CEMEHU.

MexaHu3MBbl PETYJISILIMM OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOXeHUE», «Tumbsl Oecmosoro
pa3sMHOXeHUusD», «Pa3zMHOXKEHME XJIaMHJIOMOHAJb», «Pa3MHOXEHHE SBIIEHBI»,
«Pa3MHOXeHue Tuapb», «Mehosy, «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
AWIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEmpsAMoOe pas3Buthe», «Pa3zBurne Maickoro xyka», «Pa3zButue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHUI»,
«CTpoeHue CeMsiH OJHOJIOJIBHBIX U JIBYJOJBbHBIX pacTeHU», «KU3HEHHBIN ITUKII
MOPCKOW  KamycTb», <« KU3HEHHBIM IUKI MXa», <« KU3HEHHBIM UK
MarnopoOTHUKA», «KM3HEHHBIN LUK COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpPMATO30U10B, MOJIENb «I MK pa3BUTHS JISTYIIKI.

JlaGopaTopnas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPETAPATAX ).

IIpakTnueckass pabdora «BpisiBIEHHE NPU3HAKOB CXOJCTBA 3aPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass pabora «CTpoeHHE OpPraHOB pPa3MHOXKEHUS BBICIIHMX
pactenuit». C ucnoab3oBaHueM 00opynoBanus eHTpa « Touka poctay.

Tema 11. I'eneTuka — Hayka 0 HACJIE€JACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoOB

Hctopusi cTraHOBIEHHS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponp oTedecTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetuku. Paboter H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHITUSL U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUieJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA.

JdemoHcTpanumn

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUSI.

JlabopaTtopuass pabora «Jlpozoduna Kak OOBEKT TEHETHUUYECKHX
VCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH



Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpua0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH paclleIuIeHus NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTMOPHUIHOIO CKpeIMBaHus. [ uI1oTe3a YnCTOTHI TaMeT.

AHanmusupyroniee ckpenBanue. 1IpoMexyTouHbI XapakTep HAclIeJOBaHUS.
PacmienieHne npu3HakoB NPY HETIOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHUsl ~ Npu3HakoB.  llurosornyeckne  OCHOBbI  JUTHMOPUAHOIO
CKpELIMBaHU.

CuernieHHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuemneHHoe
HACJICJOBAHUE T'€HOB, HApYLICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMOcoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM aJUIeNu3M. B3auMOJEHCTBUE HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onucras. [Toamumepus.

['eHETMYECKUI KOHTPOJb PAa3BUTUSA PACTCHMM, XMBOTHBIX M YEJIOBEKa, a
TakkKe (U3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJSA U
MU3MEHEHUS HACJIECTBEHHONW NH(OpMALIMU B IIOKOJIEHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmumpst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Mengnens», «Ananusupympollee CKpemmBaHue», «HemomHoe nomMuHUpOBaHUEY,
«ClLemyieHHOEe HAcel0BaHUE IPU3HAKOB y Apo3o¢uib», «['eHeTuka mnomnay,
«Kapuotun uenoseka», «Kapuotun gpozoduns», «Kapuotunm nTuLbD,
«MHOXECTBEHHBIN allJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB e€IMHO0Opasus
ruOpUIOB IEPBOrO IOKOJEHHWS M pacCIlCIUIEHMs] MPU3HAKOB, MOJAENb JJIf
JEMOHCTPALIMA 3aKOHA HE3aBUCHUMOIO HACJIEAOBAHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozodumnay.

IIpakTnyeckas padora «lI3yueHue pe3ynbTaTOB  MOHOTMOPUIHOIO
CKPEIMBAHUSA Y IPO30(DUIIBI».

IIpakTnyeckas  padora  «l3yueHue  pe3yiabTatoB  AUTMOPUIHOTO
CKPEILMBAHUS Y IPO30(DUIIBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH



B3aunmopeiictBue reHotuna u cpeasl npu  (popmupoBaHmHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Busl
W3MEHYUBOCTH: HEHACJICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnas U3MeHYUMBOCTh. Ponb cpensl B hopMUpOBaHHUH
Mou(DUKAIIMOHHONW M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHbBIN
psn u BapuauuoHHas kpuBas (B. Horanmucen). CoiicTBa Moau(puKannoOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAsT U3BMEHUMBOCTh. CBOMCTBA € HOTUIMUYECKON N3MEHUYMBOCTH.
Bupl reHOTHITMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Meio3 M TMOJIOBOM TMpOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BHIA.

MyTanimoHHasi M3MEHYMBOCTh. BuHIbl MyTalMil: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHbBIE W  MHIAYUUPOBAHHbICE MyTalluh. SaepHble U
nuToIazMaTuyeckue myrtanuu. CoMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanud. MyTareHpl W WX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIECCa. 3aKOH TOMOJIOTUYECKUX PSJI0OB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiio). BHesjepHas MU3MEHUHUBOCTh U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyeckux @axkmopos &
HAC1e008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuet u  cxembl: «Buasl  u3meHumBoCcTH», «MoaudukaoHHas
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHUYUBOCTbB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.

O6opynoBaHue: >XKMBbie W TepOapHbIe AK3EMIUIIPbl KOMHATHBIX PACTEHUM,
pucyHku (doTorpadun) >KMBOTHBIX C Pa3IMYHBIMUA BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BAPHUALIMOHHOW KPUBO».

IIpakTnueckass padora «Myrtamun y J1po3oduibl  (HA TOTOBBIX
MUKpOTIpenaparax ).

Tema 14. I'eHeTHKa YeI0OBeKa

Kapuotun uyenoseka. MexayHapoaHas Iporpamma HCCIEIOBaHHUS T€HOMa
yenoBeka. MeTonbpl  M3Yy4YE€HUsS ~ TE€HETHMKH  YEeJIOBEKAa: TEeHEaJOTMYeCKHiA,
OJIM3HEIIOBBIM, LU TOI€HETUYECKHUI, MOMYJISILIMOHHO-CTaTUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKUA. CoBpeMeHHOe ONpeeICHNE r€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBenHbie 3a001€BaHus YeIOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
Oosie3Hu dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM MPeapaciosioKEHHOCTHIO.



3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKHUX
3a00y1eBaHUN 4YenoBeKa. MeauKo-reHeTHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSTHE «T€HEeTHYEeCKOTo Ipy3a». ITUUECKUE aclEeKThl UCCIEAOBAHUN B
00J1aCTH peIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckre (akTOpbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3NYeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpY Karoiiei cpennl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTHSAM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETUKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUS YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cenekunsi OpraHu3sMoB

JlomecTukanuss W CEJIEKUUs. 3apOXKACHUE CEJIEKIUMU U JOMECTUKAIUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHHUil. PoJip cenekuuu B CO3JaHMU COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX pAJIOB B
HacleacTBeHHOM wu3meHumBoctd H. 1. BaBujoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/IUBU 1Y JIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctrwiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUINY C TOMOIIBIO OICHKU
(dbeHoTUIa MOTOMCTBA U OTOOP 10 TeHOTHUITY ¢ TToMoIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PanranmoHHbI 1 XUMHYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUH Y KYJbTYPHBIX
dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK 1151 momydeHust iCXOAHOTO MaTepurana sl CeJICKIIUU.

[Tonyuenune MOJIUTIIONUIOB. BrytpuBunoBas ruOpuIn3aIus.
bnu3kopoACcTBEHHOE — CKpelMBaHue, wWid  UHOpuaAuHr.  HeponctBenHoe
CKpemnuBaHue, wim aytopuauar. ['ereposuc u ero mpuuuHbl. Vcmons3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausamms. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. « 3e1éHas
DesonoyuUsy.

CoxpaHeHrEe U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoOM 4Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuGHbIX MexXHOI02UL.

JdemoHcTpanumn



[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmup! u cxembl: «LIeHTPBI TPOUCXOXKIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH I'OMOJIOTMYECKUX PSAOB B HACIEACTBEHHONM M3MEHUYMBOCTHY,
«Mertonpl cenexuun», «OtnanéHHas rudpuauzanusy, «MyTtareses».

JlabopaTtopHasi pabdota «/3ydeHue copToB KyJbTYPHBIX PACTEHUNA U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IKCeKypeuss «OCHOBHBIE METOIBI M JOCTHIXKEHHUS CEJIEKIIMM PACTCHHU U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34KWCTBO, B JIaOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosorus U CHHTETHYECKasA OMOJIOT U

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBbI, 170:¢ XapaKTEPUCTHUKA. TpagunuonHas
OMOTEXHONOTHS:  XJIeOOMeueHnue, TMOJIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJAenue. MukpoOuosnornyeckuii cuHTe3. OOBEKTB MHKPOOHMOJOTHYECKUX
TexHonorui. [Ipons3BoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMid U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C II€JIbIO MOJYYE€HHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEprKalX HE BCTpEYaroIIMecs B IPUPOIe OMOCHHTETUYECKHE ITYTH.

Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK M TKaHEHM PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKUN
smOpuorene3. Mcmonb30BaHue TrarjiougoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumein. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SAWLEKJIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMM AJEp KIIETOK.
Texunonocuu  0300po6aeHUs, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DA3MHOINCEHUS CeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTH>KEHHsT M IIEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXXCHEPHH.
DKOJOrH4ecKHe U AITUYECKUE TPOOIEMbl T€HHOU HHKEHEPHUH.

Meauumnckue ouotexnonoruu. [locrrenomuas uudposas menuuuna. TLP-
JUArHOCTHKA. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUI aHaau3 IpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss uid  pa3pabOTKU
(byHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISL PELIEHUS 3a/1a4 EPCOHAM3UPOBAHHON MEIULIVHBI.



Co3nanne BEKTOPHBIX BakKIMH C IENbl0 OOecredeHus: KOMOMHHPOBAHHON
3amuThl OT BOo3Oyauteneir OPBU, ycTaHOBIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-cogepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O0 OMacHbIE
3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas HHKEHEpUs», «] eHHass HHXKEHEPUsD».

JlaGopaTopnasi padora «l3yyenue 00BEKTOB  OMOTEXHOJOTHMN».C
UCIIOJIb30BaHUEM 000py10BaHus LIeHTpa « Touka pocTay.

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.
JKcKypcusi «bUOTEXHONOTMA — BaKHEWINash MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BbNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
oOydJaronmuMucs MporpaMM CpemHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METaINpeIMETHBIE U IPEIMETHEIE.

B cTpykType TMYHOCTHBIX Pe3yJabTaTOB OCBOCHHUS MPOTPAMMEI 1O OMOJIOTHH
BBIJICTICHBI CIICAYIONINE COCTABJISIONINEG: OCO3HAHUE OOYYAIOIIMMUCS POCCHICKOM
IPaXXIaHCKOW UJCHTUIHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOOIIPENENCHUIO, Haauuyue Mmomusayuu K OOyUYEHHIO  OMOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKICHUW JHMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAAWIMNA Pa3BUTHS OHOJIOTHIECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOCH
JESITeTBHOCTH IIEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, NPUCYIIUMH CHCTEME
OMOJIOTMUECKOTO  O0pa30BaHUA, Haauuue NPABOCO3HAHUS  SKOJIOTHUYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UMb TICIIA U CTPOUTD KU3HEHHBIC TITAHbI.

JIMYHOCTHBIE Pe3ybTaThl OCBOEHHS MPOTPAMMBI 1O OHMOJIOTUN JOCTUTAFOTCS
B CIMHCTBE YYEOHOH W BOCIHTATEILHOW JEATEILHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMU POCCHICKHMHU COIIMOKYJIBTYPHBIMHU, HICTOPUIECKIMHU H TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPHUHITHIMA B OOINECTBE NMPaBWJIAMH W HOPMaMHU
MOBEICHUSI U CIIOCOOCTBYIOT TMpOIlecCaM CaMOIO3HAHMsI, CAaMOBOCIHUTAHUA U
CaMOpa3BHUTHS, pPa3BUTHsA BHYTPEHHEW TMO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHUS K 3aKOHY U MPABONOPSIKY, YEIOBEKY TPyJZla U CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XCHHS, OCPEKHOTO OTHOIICHUS K KyJbTYPHOMY HACICIUI0 H



TPaJULMsAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont depepauuu, nmpupoae u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UILIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlN, TO3UTUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMbITA JACATEIBHOCTH B MPOIECCE pPeaN3alli OCHOBHBIX HaIpPaBJICHUM
BOCHIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, YyBaKEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENsTh COOCTBEHHYIO TO3UIMI0O 1O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TIO03HABATEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBAXKHUTEIBHOIO
OTHOIIEHUSI K MHEHHUIO OINMOHEHTOB MpU OOCYXJICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponuuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK W KYJBTYpY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIIMOHAJIBbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILICHHUE K MIPUPOJIHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUUCKHX YUYEHBIX B CTAHOBIICHHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amurte OTedecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;



c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITHUECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

NOHMMAaHUE YMOLIMOHAJILHOTO BO3JEHCTBUS JKUBOW MIPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS H
IMOIMOHAJIBLHOTO 0JIaronoJIyuns:

MOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3m0poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBHWJI W HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAHWE 1IEHHOCTH TNPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUX, YTPOXKAIOIIUX 3/JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY101t00ue;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaMm mpodeccrnoHaNIbHON AesSTENbHOCTH, YMEHHE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH 1IEJIECO00pa3HOE OTHONIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXaroUEn Cpebl;



OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
peleHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOrHU
3HaHUST M YMEHMs TMpH pEIIeHUH TMpo0JieM, CBSI3aHHBIX C PalUOHAIbHBIM
IpUPOAOIONb30BaHUEM  (COONIOZIeHHEe  TpaBWJI  TOBENEHHS B MPHUPOJIE,
HAIpaBJIEHHBIX HAa COXpAaHEHHE pPaBHOBECHS B SKOCHUCTEMaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

aKTUBHOE HEMpUATHE JEHCTBUN, NPUHOCAIIMX Bpel  OKpY)Kaolei
NPUPOAHON cpesie, YMEHHE MPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKHE
HOCTIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUI U MPEIOTBPAIIATh HX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMH B TO3HABATEIbHOH, KOMMYHHKAaTHMBHON M COLMAJIBHOM
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH AESITeIbHOCTH 3KOJIOTHUECKOM
HAIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAaJore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

NOHUMaHHE crenupUKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poiu B
(GopMHpOBaHUN PALMOHATBFHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUM IIEIOCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalolleM MHUpe KaKk O €IMHCTBE NPUPOIbI, YeJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPaHEHHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOM LMBUIM3AINU:
oOecrieueHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMLUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlIaTh PEeCcypcHble  IpoOJIeMbl  pa3BUTHUS
YeJIOBEYECTBA, OUCKA MyTeH BBIXOJAa U3 IIO0ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHuss  Mmepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOTHUECKUX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIHMOHAIBLHONW IPaMOTHOCTU OOydYaromuxcs, GopMHupyeMoii
py U3y4eHUH OHOJIOTHY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,



yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJbI0 OJIYYEHHS! IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
pelIeHns Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMONOIMM B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOyUYaIOIIMXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJICHHUE, IIPOLECC,
cucTeMa, HayudHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCccleloBaHMe,  HaONIOJIeHHe,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrneunBaronme dbopmupoBanue GyHKIIMOHATEHOU
rPaMOTHOCTH U COIIMAJIBLHOM KOMIIETCHIIMHM OOYYarolIuXCs; CIOCOOHOCTH
o0OyJarmuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33pEHUYCCKHE 3HAHWS W  YHUBEpPCaJbHbIC Y4YCOHBIC JCHCTBUS B
MO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

B pesynapraTre w3ydeHuss OWONOTMM HA YPOBHE CpEaHEr0 OOIIero
obpazoBaHusi y oOydyaromierocs OyayT chOpMUPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIC
NEUCTBUSI, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
NeSATEeTLHOCT.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyalU3upoBaTh  MpoliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );



OTIpENIETIATh IEJN JEeATeIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHATUS JIsl OOBsICHEHUS (PAKTOB U SIBIEHUIN
KUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHE pPaACCYXKIeHUs (MHAYKTUBHBIC, JI€IYKTUBHbBIC, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOILIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMIA  Pa3HOro  poja,  BBISBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
IEJISIM, OLICHUBATh PUCKU TIOCIICJICTBUN JEATEIHHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIE0BATEICKON M TPOCKTHOM ESITEIIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJBI JACSATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHUS, €ro WHTEPIpETaIllui, NPEeoOpa30BaHUIO W MPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3TaHUH YICOHBIX M COIUATIBHBIX TPOCKTOB,;

dbopMHUpOBaTh HAYYHBIA TUI MBIILUIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOAMMU;

CTaBUTh W (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBIIAITH TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3aady,
BBIJIBUTaTh TUIOTE3y €€ peIleHUs, HAaXOAUTh apryMEeHThl AJi1 J0Ka3aTeabCTBa
CBOMX YTBEPXKICHUI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE pEIICHHUs 3aJaddl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYULIECTBJISITh LI€JICHANIPABICHHBIM MOUCK IMEpeHoca CPENICTB M CHOCOOOB
JeNCTBUS B MPO(GECCHOHATBHYIO CPEy;

YMETh TIEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIacTu
KU3ZHENIEATEIbHOCTH;



YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacCTe;

BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MHPOpMALUU (TEKCTe yueOHOTrOo
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
UHPOPMALIMIO PAa3IMYHBIX BUAOB U (OPM MPEACTABICHHS, KPUTUUECKU OLICHUBATDH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

(dbopMynHMpoBaTh 3aPOCHl U MPUMEHSTHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil nHpoOpMaIuu, HEOOXOTUMOM JJIsi BBIMIOTHEHUS yUeOHBIX
3ajady;

nproOpeTaTs ONBIT HCIOJIB30BaHUSA HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  TpPEICTaBICHUS
Ouonornueckor nHPopMauu (Cxembl, TpaduKu, AUarpaMmbl, TAOIUIIBI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM $3BIK B KayecTBe CpeACTBa Mpu paboTe ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYypy, HOMEHKIATYPY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJSITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WH(OPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCEeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIMOJHEHHS MpeiiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
Jajiora Wik TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIOcOOaMu OOIIEHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMepeHHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU (hopMe POpMyIHUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:



IIOHMMATh U MCIOJI30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI IpH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IIPU PEIICHUU YUYEOHOH 3aauu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOMIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeieniaTh pojaud € y4E€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXJOTO y4YaCTHHMKA KOMAHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHUBHBIM.

OBJ1aJleHH e YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [IJI BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0OPOBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pEIICHHs MpoOieMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalMIM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HBIX O0JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTAaTOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUHU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLEHUS;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
NESITENIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH JPYTOro YeJI0oBeKa.

NNPEJIMETHBIE PE3YJIBTATBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeaMmera
«buonorusiy Ha yrayOJaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecreueHue
npopunabHOro  o0y4yeHuss  oOywaromuxcs  Ouosnornd. OHM  BKIIIOYAIOT:
cnierududeckue i OMOJIOTHN HAayYHBIE 3HAHUSI, YMEHUS i CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIlMU U MPeoOpa30BaHUI0 3HAHUM, BUJBI JI€ITEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUWM M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuUTyanusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJlacce NOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHUOJOTMHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI W  PEHICHWH MPOOJEM  PAIlMOHAIBLHOTO
IPUPOIOTOIH30BAHUS, O BKJIAa/J€ POCCUIUCKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJOTHYECKHE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W pa3BUTHUE), OMOJOTMYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o neHrtpax
MHOTOOOpa3usi Y MPOUCXOXKICHUS  KyJbTYPHBIX  PAcCTEHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHOU U3MEHUYNBOCTH H. . Bagumnoga), MIPUHIIHTIBI
(KOMILIEMEHTapHOCTH );



BJIAJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO TIIO3HAHMS, HCIOJb3YEeMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOIOICHNE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTAaHOB U CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, IPOILECCOB KUZHEACATEIbHOCTH,
MPOTEKAIONINX B OpPraHU3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHIECKIX
MPOIIECCOB: OOMEHa BemecTB (MeTaboau3M), MPEBpAICHUsI SHEPIUHU, OpOKEHUS,
aBTOTPO(HOTO M TeTEPOTPOGHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHoOreHes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pa3MHOXEHUS,  WHAWUBUIAYAIBHOTO  Pa3BUTHUs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMIAMHU KIETKH M HUX
GYHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEW W HMX (QYHKIHSIMHU, MEXITY
opraHamMd W CHCTEMaMH OpPTraHOB y pACTEHUW, KUBOTHBIX M YEIOBEKA M HX
GYyHKIUSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKAY 3Tarmamu
oOMeHa BEIECTB, ATallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
ATarnaMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (EHOTHUIIOM U
dakTopaMu cpesibl OOUTAHNUS;

YMEHUE BBISBIISATh OTIUYUTEIIbHBIC TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
paCTEeHMIA, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;

yMEHUE periaTh OMOJOTUYECKHUE 3a7]a4H, BBISIBISATH TPUIHMHHO-CIICICTBEHHBIC
CBSI3M MEXKIy UCCIIETyeMbIMU OMOJIOTHYECKIUMH MPOIIECCAMU U SIBJICHUSIMH, JIEIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJbTaTOB;

YMEHUE BBITMOJTHATh JIA0OpATOpHBIC W TpaKTUYecKue paboThl, cOOI0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATHHBIMU
cpenctBaMu, (GOpMYIUPYysS Ielb HCCICNIOBaHUS, aHAIM3HPOBATh MOTyYEHHBIC
PE3YNIbTaThI U JACNaTh BBIBOJIBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYCHHUYECKHX

KOH(EPEHIIUSIX;
YMEHHE OIICHMBATh AITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCJICJIOBAaHUN B
obmactu  Owonmorud W MeAWIMHBI  (KJIOHUPOBAHHWE,  HCKYCCTBEHHOE

OTUIOZIOTBOPEHUE, HAMPABJICHHOEC W3MEHEHHE T€HOMa W CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
NEATETLHOCTH B O0JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIUIEHHOCTH, YITTyOJsTh MO3HABATEIbHBIN
WHTEpEC, HAIPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH NPOdeccuu u
NPOAODKEHHE OHMOJIOTMUECKOTO O00pa3oBaHHs B  OpraHU3alldsAX CPEIHETro
po(eCCHOHAILHOTO U BHICIIIETO OOpa30BaHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

cOpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUU SKOJOTUYECKHUX
npoOJieM 4YeloBEYeCTBa, a TaKXKe B PEHICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0O0I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUMCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNieHus] W TMOHHUMAaHHME CYIHOCTH OCHOBOMOJAralomux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX U HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHIbl DHEPIruM), Trunore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DPKOCUCTEM H OuWochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIIAX CHJI DBOJIIOIMUA Ha TEHOMOH/I MOMYJIAIINH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaMpaBICHUIA
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXAY MPOILECCAMH 3SBOJIOIHH,
JIBWOKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMAaX CBOCH MECTHOCTH;



YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUUYECKUX TPYTII, B3aUMOCBSI3U OPraHU3MOB M CPEbl OOMTaHUSI, €IUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPAHEHUSI MHOrooOpasusi BHIOB W
HKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKy UCCIETyeMbIMU OMOJIOTHUYECKIUMHU MPOLIECCAMU U SIBJICHUSIMH, J1€1aTh
BBIBOIbI M IPOT'HO3bI HA OCHOBAHUU TOJTYYE€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MpPAaKTHUYECKHE paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIUpys Ielb HCCIENOBAaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yIbTaThl U AeNaTh BHIBOJIBL;

yYMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe 1Mo OMOJOTrHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJICTABIATh  MOJYYEHHBIE  pEe3yJNbTaThl Ha  YYEHHYECKHX
KOH(EpEeHIINSX;

yYMEHHUE OIICHHWBATh IMIIOTE3bl U TEOPUHU O MPOUCXOKACHUHN KU3HH, YEJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MpeAOTBPALICHUS
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYILECTBISTh OCO3HAaHHBIM BBIOOp Oymymied mpodeccrnoHaNIbHOM
NeSITEeILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONb30BAHUS, METUIIIHBI,
OMOTEXHOJIOTMH, TICUXOJIOTHH, BETEPUHAPHUU, CEJIBCKOIO XO3SHCTBA, MHILEBOU
IPOMBIIIICHHOCTH, YIJIyOJIAITh MO3HABAaTEIbHBI HMHTEpPEeC, HANpaBJICHHbIN Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccud U HPOAOIKEHUE
OMOJIOrMUYECKOro 00pa3oBaHUsl B OpraHU3aIUsIX CPEIHEro Mpo(ecCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUsI.
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0.5
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CBoiicTBa,
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10
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5/10/

11
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BEIIECTBA KIETKH —
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CexBeHUpOBaHHE
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KonTponbnas
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16

Tunsl KIETOK.
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Crpoenue
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pabora «M3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

https://resh.edu.ru/subject/
5/10/

18

[ToBepXHOCTHBII
anmnapart KJIeTKU

https://resh.edu.ru/subject/
5/10/
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OnnomeMOpaHHBIE
OpTaHOU[IbI KIETKH.
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0.5
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20

ITonyaBTOHOMHBIE
OpraHOM/Ibl KJIETKHU:
MUTOXOH/JIPHH,
MJIACTUBL.
JlaGopaTtopHas
paborta
«Hccnenosanue
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0.5
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24

AccumMmmanusa u
JTIACCUMUJISIIAS —
JIBE CTOPOHBI
MeTaboau3Ma. THusl
0o0OMcHA BEIECTB.

https://resh.edu.ru/subject/
5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Jlaboparopuast
pabota «M3yuenue
KaTaJIUTUYECKOU
aAKTUBHOCTH
¢bepMeHTOB (Ha
pUMEpPEe aMHJIa3bI
WJTU KaTajiasbl)»

25

DepMEHTATUBHbBIN
XapakTep peakiuid
KJIETOYHOTO
MeTabonu3ma.
Jlaboparopuas
pabora «M3yuenue
(hepMeHTaTUBHOTO
paciierieHusI
MEPOKCH/Ia BOJOPOIA
B PaCTUTEIBHBIX U
JKUBOTHBIX KJICTKaAX»

0.5

https://resh.edu.ru/subject/
5/10/

26

benku-akTuBaTOpsI U
OEIKU-UHTHOUTOPHI

https://resh.edu.ru/subject/
5/10/

27

ABTOTpO(DHBIN THIT
oOMeHa BeIeCTB

https://resh.edu.ru/subject/
5/10/

28

dorocunTes

https://resh.edu.ru/subject/
5/10/

29

X€eMOCHHTE3.
JlaGopaTtopHas
pabota «CpaBHeHHE
MIPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE3a»

0.5

https://resh.edu.ru/subject/
5/10/

30

AHa’poOHbIE
opranu3mbl. Busl
OpOXKEeHUSI.
JlaGopaTtopHas
pabota «CpaBHeHHE
MIPOIIECCOB
OpOKeHUs U
TIBIXAHUSD)

https://resh.edu.ru/subject/
5/10/

31

AspoOHbIE
OpraHu3Mbl. DTambl
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https://resh.edu.ru/subject/5/10/
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MHUKpOIpenaparax»»

Jlenenue kneTku —

https://resh.edu.ru/subject/

45 MUTO3 5/10/
Tunsl KIETOK.
Kapuokunes u
LIUTOKHUHE3.
JlaGopaTtopHas
46 paborta 0.5 https://resh.edu.ru/subject/
«HaOmronenue 5/10/
MHUTO3a B KJIETKaX
KOHYHMKAa KOpEeUIKa
nyka (Ha TOTOBBIX
MHUKpOIpenaparax)»
Perynsuus )
47 KUBHEHHOTO IHKITa https://resh.edu.ru/subject/
5/10/
KJIETOK
Opranusm kak https://resh.edu.ru/subject/
48
€AUHOE LIEJI0E 5/10/
Tkanu pacTeHUN.
49 JlaGopaTopHas 0.5 https://resh.edu.ru/subject/
pabora «3y4yenue 5/10/
TKaHEW pacTeHUu»
TkaHU )KUBOTHBIX U
AeoBeRa. https://resh.edu.rw/subject/
50 | JlaGoparopHas 0.5 y 112)5/' FESRLECLISIRIee
pabora «3yuenune T
TKaHEW )KUBOTHBIX»
Opraunbl. Cuctembl
OpraHoB.
Jlaboparopuast https://resh.edu.ru/subject/
51 0.5
pabora «M3yuenne 5/10/
OpraHoOB IIBETKOBOI'O
pacTeHus»
57 Onopa Tena https://resh.edu.ru/subject/
OpPraHu3MOB 5/10/
53 JIBr>xeHue https://resh.edu.ru/subject/
OpPraHu3MOB 5/10/
54 [Tutanue https://resh.edu.ru/subject/
OpraHu3MOB 5/10/
[Iutanue
ITO3BOHOYHBIX .
https://resh.edu.ru/subject/
55 YKUBOTHBIX.
5/10/
[InmeBapurenbHas
CUCTEMa YeJIOBeKa
56 Jlbixane https://resh.edu.ru/subject/

5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OpraHu3MoOB

pixanue
MO3BOHOYHBIX https://resh.edu.ru/subject/
57
JKUBOTHBIX U 5/10/
YyeJIOBEeKa
53 TpaHcnopT BeliecTB https://resh.edu.ru/subject/
Yy OpraHu3MOB 5/10/
KpoBenocHas
cHCTeMa
https://resh.edu.ru/subject/
59 MMO3BOHOYHBIX
5/10/
JKUBOTHBIX U
YyeJIOBEKa
60 Brinenenue y https://resh.edu.ru/subject/
OpraHu3MoOB 5/10/
61 3amura y https://resh.edu.ru/subject/
OpraHu3MoOB 5/10/
NmmyHHas cuctema https://resh.edu.ru/subject/
62
qeJIoBeKa 5/10/
Paznpaxumocts u )
https://resh.edu.ru/subject/
63 | perymauusy
5/10/
OpraHu3MOB
I'ymopanbHas
eryJIAIus U
peryJian https://resh.edu.ru/subject/
64 SHJIOKpUHHAS 5/10/
CHCTEMAa JKUBOTHBIX U
YJeJIOBEKa
®opMbl .
https://resh.edu.ru/subject/
65 = pa3MHOXEHUS
5/10/
OpraHu3MOB
66 ITomoBoe https://resh.edu.ru/subject/
Pa3MHOXKEHHE 5/10/
. https://resh.edu.ru/subject/
67 Meiio3 5/10/
I'amerorenes.
ObpazoBanue u
Pa3BUTHE TOJIOBBIX
eTot hitps://resh.edu.ru/subject/
68 | JlabopatopHast 0.5 5/ I%S/' FeSLECLILSIRIEE
pabora «3yuenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»
NunuBunyansHOE
pa3BuUTHE https://resh.edu.ru/subject/
69
OpPraHu3MOB — 5/10/

OHTOI'CHE3



https://resh.edu.ru/subject/5/10/
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70

3aknajaka opraHoB 1
TKaHEeHu u3
3apOJIBIILIEBbIX
JIMCTKOB

https://resh.edu.ru/subject/
5/10/

71

Pocr u passutue
KUBOTHBIX.
JlaGopaTtopHas
pabota «BrIsiBIIeHHE
MPU3HAKOB CXOJCTBA
3apoJblIen
MO3BOHOYHBIX
JKUBOTHBIX)

0.5

https://resh.edu.ru/subject/
5/10/

72

Pazmuoxenue u
pa3BUTHE PACTECHUN.
JlaGopaTtopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIMX PACTEHUN»

0.5

https://resh.edu.ru/subject/
5/10/

73

Hcropus
CTaHOBJICHUS U
pa3sBUTHS TCHETUKU
KaK HayKH

https://resh.edu.ru/subject/
5/10/

74

OCHOBHBIE TTOHSATHSA
1 CHMBOJIBI
TE€HETHKH.
Jlaboparopuast
pabota «JIpo3oduia
Kak 00BEKT
FCHETHYECKUX
HUCCIIEIOBAHUI)

0.5

https://resh.edu.ru/subject/
5/10/

75

3aKOHOMEPHOCTH
HaCJIETOBaHU
MIPU3HAKOB.
Mounorubpuanoe
CKpEIIUBaHHUE.
[IpakTnueckas
paborta "Uzydenue
pe3yNIbTaTOB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
npo30¢uis"

0.5

https://resh.edu.ru/subject/
5/10/

76

I[uTonoruueckue
OCHOBBI
MOHOTUOPHUIHOTO

https://resh.edu.ru/subject/
5/10/
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CKpEILLIMBaHUS

Ananuzupyroiiee

77 CKpELIMBaHUE. https://resh.edu.ru/subject/
Hemonnoe 5/10/

JOMUHUPOBaHUE
JurudpuaHnoe
CKpEIlIMBaHUE.
[IpakTnueckas

73 pabora «3yuenune 0.5 https://resh.edu.ru/subject/

pe3yIbTaToB ) 5/10/

TUTUOPUTHOTO

CKpEUIUBaHUS Y

Ip030(HITBD»

uTonoruueckue

OCHOBBI https://resh.edu.ru/subject/

79

JTUTHOPUTHOTO 5/10/

CKpEIIMBAHUS

CuerieHHOE )
https://resh.edu.ru/subject/

80 HacJIeJ0BaHUE

5/10/
MIPU3HAKOB
XpomocoMHast .

21 https://resh.edu.ru/subject/
reopuA 5/10/
HaCJIEICTBEHHOCTH

https://resh.edu.ru/subject/
82 I'eneTnka momia
5/10/
I'enoTun kax https://resh.edu.ru/subject/

83

[eJIOCTHAs cucTeMa 5/10/
I'eneTnueckuit

24 KOHTPOJIb Pa3BUTHS https://resh.edu.ru/subject/

pacTeHuM, KUBOTHBIX 5/10/

M YeJIoBeKa

N3MeHYnBOCTD )
https://resh.edu.ru/subject/

85 MpU3HAKOB. Bubl

5/10/
N3MEHYHNBOCTH

26 MoaudukaroHHas https://resh.edu.ru/subject/
H3MEHYHMBOCTD 5/10/

BapuauuonHsslii psin
Y BapuallMOHHAas
KpHBasl.
JlaGopaTtopHas

27 paborta 0.5 https://resh.edu.ru/subject/
«HccnenoBanue ’ 5/10/
3aKOHOMEPHOCTEN
MOIU(PHUKAITMIOHHOM
W3MEHYUBOCTH.

ITocTpoenue
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BAPUALIMOHHOIO psija
Y BapUaLlMOHHON
KpUBOW»

88

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunatusHas
H3MEHYNBOCTH

https://resh.edu.ru/subject/
5/10/

&9

MyTanronHas
U3MEHYHUBOCTb.
IIpaxTrueckas
pabota «MyTanuu y
npo3oduis (Ha
TOTOBBIX
MHUKpOIIpenaparax)»

0.5

https://resh.edu.ru/subject/
5/10/

90

3aKOHOMEPHOCTH
MYTaIlMOHHOTO
mporiecca.
ONUreHeTHKA U
SIIUT'CHOMUKA

https://resh.edu.ru/subject/
5/10/

91

I'eneTnka yemoBeka.
IIpakTrueckas
paborta
«Cocrasnenne u
aHaInu3
POIOCIOBHOM»

0.5

https://resh.edu.ru/subject/
5/10/

92

3HaueHHUE
MEIUITTHCKOM
TeHETUKU B
MpeAOTBPALICHUHU U
JICYCHU U
TCHETHYCCKHUX
3a001eBaHNM
yejoBekaMeTo bl
MEIUIIMHCKOMN
TeHETUKHU

https://resh.edu.ru/subject/
5/10/

93

MeToabl
MeANLMHCKOM
reHeTUKn

https://resh.edu.ru/subject/
5/10/

94

OCHOBHBIC TOHSTHS
CEJIeKIINH.
JlaGopaTopHas
pabora «3yuenune
COPTOB KYJbTYPHBIX
pacTeHui U mopo.a
JOMAIITHUX

0.5

https://resh.edu.ru/subject/
5/10/
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JKHUBOTHBIX»

95

Mertobl
CEJIEKIIUOHHOM
paboThL.
Jlaboparopuast
pabora «3yuenune
METOJIOB CEJIEKIINU
pacTeHui»

0.5

https://resh.edu.ru/subject/
5/10/

96

Hoctmxenus
CEJICKLIUN PaCTCHUN
U )KMBOTHBIX.
IIpaxTrueckas
pabora «lIpuBuBKa
pacTeHui»

https://resh.edu.ru/subject/
5/10/

97

CoxpaHenue,
U3Yy4YEeHUE U
HCIOJIb30BaHNE
T€HCTUYCCKUX

pecypcoB

https://resh.edu.ru/subject/
5/10/

98

buorexHonorus xkak
HayKa M OTpacib
MIPOM3BOICTBA.
[IpakTnueckas
pabora «3yuenune
00BEKTOB
OHMOTEXHOJIOTHH

0.5

https://resh.edu.ru/subject/
5/10/

99

OcHoBHBIC
HarpaBJIeHUs
CHUHTETHUUECKOM
OHOJIOruH

https://resh.edu.ru/subject/
5/10/

100

XpoMOCOMHas 1
TeHHAasi UH)KEHEePUsI

https://resh.edu.ru/subject/
5/10/

101

Memunuackue
OMOTEXHOJIOTHHA

https://resh.edu.ru/subject/
5/10/

102

PesepBHBIii ypOK.
IToBTOpEHME,
000011IeHNE,
cucreMaru3anus
3HAHUU

https://resh.edu.ru/subject/
5/10/

OBIIEE KOJUYECTBO
YACOB I10
ITPOTPAMME

102

13.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



