H3Bneuenue u3z OOII COO,
[Tpuka3z Nel160 ot 29.09.2023
PABOYAJS ITPOI'PAMMA

yueOHOro npeamera

«buosorua»

st ooyqaronuxcst 10-11 kmaccon

INOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma 1o yueOHOMy mipeamery "buonorus" (manee - Ouosnorus) Ha
ypOBHE CpemaHero odimero oOpa3oBaHus pa3paboTaHa Ha ocHOBe dDemepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
dI'oC COO, Konmenuuu mpenojaBaHus ydeOHOro mnpeamera «buosorus» u
OCHOBHBIX MOJOKEHUH (enepanbHoil pabodeil mporpaMMbl BOCIIUTAHUSI.

VYuebnsiii npeamer «buonorus» yrayonéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB NpeAMEeTHOU obiacth «EcTecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxkeHusmM OI'OC COO npodunbHbIe
y4eOHbIE MPEIMETHI, U3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIFOTCSI CIIOCOOOM
muddepeHimanu  O0ydeHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs U
Opu3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
001IUM, CpeHUM MPOQECCHOHATBLHBIM U BBICIIUM 0Opa3oBaHueM. B To ke BpeMs
KaXABIA M3 DJTUX YYEOHBIX TMPEAMETOB JODKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE 00pa30BaTEIIbHBIX, BOCIHUTATEIBHBIX WM PA3BUBAIOIIUX
3a/a4, CBS3aHHBIX C MpodopHeHTalel O0ydJarmMXcss U CTUMYIMPOBAHHEM
MHTEpeca K KOHKPETHOM OOJIaCTH HAy4yHOTO 3HaHUs, CBSI3aHHOTO C Ouojoruei,
MEIUIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM UITM BOEHHBIM JEJIOM.

[Iporpamma mo yde6HOMY mipeamery "buomorus" naér mpencraBieHUE O
Hend U 3ajJavyax u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayonéHHOM
ypOBHE, OonpeensieT o0s3aTeibHOe (MHBAPHAHTHOE) MPEMETHOE COJIepKaHHE, €ro
CTPYKTYPHpPOBaHHE MO pas3ieaM M TeMaM, paclpeiesieHHe Mo Kiaccam,
PEKOMEHIYEeT IOCJIE0BATEIbHOCTh M3Y4YEHHUsS Y4EeOHOro MaTepuana ¢ Y4EToM
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTeM oOydaromuxcd. B mporpamme mo Ouosoruu
peaqn30BaH TMPUHIUI IPEEMCTBEHHOCTH C H3y4E€HUEM OHOJIOTUM Ha YPOBHE
OCHOBHOrO  obmiero  oOpa3oBaHus, Omaromaps 4YeMy IpPOCMAaTpUBAETCS
HaNpaBJICHHOCTh HA  MOCJEAYIOIIee pa3BUTHE OHOJOTMYECKUX  3HAHU,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOT0 MBIIJIEHUS, TMPEACTABICHUN O 300pOBOM 00pa3e >XKU3HU, Ha



BOCIHUTaHUE OEpEeKHOro OTHOIIEHWS K OKpYyXarouled mnpuponHou cpene. B
nporpaMme Mo OHOJOTMHM TaKXKe IOKa3aHbl BO3MOXKHOCTH Y4€OHOro IMpeaMeTa
«buonorusi»y B peamuzauun TpedboBanuit PI'OC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(opMUpOBaHUU  OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEILHOW  JI€ATEIBbHOCTH
OoOyyaroUmMxcs MO OCBOCHUIO COJIEp)KaHUS Ouojormyeckoro oOpa3zoBaHMs Ha
YPOBHE CpeJIHEero 00111ero oopa3oBaHusI.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE CpemHEro o0iiero oOpa3oBaHUs
3aBeplIaeT OuoJormueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
paciiMpeHue U yriyojieHue 3HaHui 0OydaromMXcs O JKUBOW MPHUPOAE, OCHOBAX
MOJICKYJISIDHOW M KJIETOUHOW OWOJIOTHH, ASMOPHOJIOTHM U OHWOJOTHH Pa3BUTHSI,
TeHETUKH, CEIEKIINHN, OMOTEXHOJIOTHH, IBOIIOLIMOHHOTO YUYEHUS U KOJOTHH.

N3ydyenue yueOHoro mpeamera «buonorusi» Ha yriiyOJIEHHOM YpOBHE
OPHUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IMOCJEAYIOIIEMY MOJIYy4EHHUIO
Ouonormyeckoro  oOpa3oBaHMsT B By3aX U OpraHM3alMsIX  CPEIHEro
npodeccuoHaibHOro o0pasoBanus. OCHOBY €ro COJIEP)KaHUS COCTaBIsET cHUCTEMa
OMOJOrMYECKUX  3HAHWUM, TMOJYYEHHBIX TMPH HU3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3/AeOB OMOJOTMU HAa YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciiMpeHbl W YriIyOJIeHbl OMOJOTMYECKHME 3HAHUS O PACTCHHSX, KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME€ YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTENILHO BKIIOUEHBI OMOJIOIMYECKHUE CBEACHUS MPUKIIAJIHOIO U ITOMCKOBOTO
XapakTepa, KOTOPble MOYKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JISI TOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MmokHA Takke HMHTErpanusi OMOJOTUYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYaIONUMHUCS TIPH H3YYCHHH
bu3MKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBI U 9SBOJIOIMOHHBIM MOAXOAbl K HU3YUYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMH OPraHMYECKOrO0 MUpa Ha 3eMile,
COXpaHEHHUs OHOJIOTUYECKOro paszHooOpasus TutaHetrel. Tak, B 10 kiacce
M3Yy4alOTCsS OCHOBBI MOJIEKYJISIPHOM M KIETOYHOH OHMOJOTHH, SMOPHOJIOTHH U
OMONOTUM Pa3BUTHUS, TEHETUKU U CEJCKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOM
OMOJIOrUH, aKTyaJU3UPYIOTCAd 3HAHHUS OOYYaroIIMXCsl MO OOTaHUKE, 300JI0THH,
aHaromuu, Quinonoruu yenoBeka. B 11 kiacce H3ydarOTCS HSBOIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U YUeHHE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaroImMUMUCs OMOJIOTUYECKUX TEOPHU U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPABUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSAX KJIETKH, OpraHu3Mma, MOMyJIsIuH,
OMOIIEHO03a, SKOCUCTEMBI, O BBIIAIOIIUXCA HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX



UCCJIEIOBAHUAX B OMOJIOTUH, IPUKJIAJHBIX aCIIEKTax OMOJIOrHuecKux 3HaHuil. s
pa3BUTUS W TOJJIEp)KaHUS HWHTEpeca oO0ydJaromuxcsi K OWOJOruu Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaja B COACPKAHUM MPOrpaMMBbl
o OMOJIOTHUHU TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM MHOW o0nacth OWONOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4€HBIX B PEIICHUE BAKHEHIIINX OMOIOTUYECKUX U IKOJIOTHUECKUX MTPOOIIEM.

Lenp uzyuenus yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIQJICHUE  OOYyYaIOIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHM3aIliyd JKUBBIX CHUCTEM pa3HOTO paHra u NPUOOPETCHHE YMEHHM
UCIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUU MHTEpEca K ONpeleiaeHHON obiactu
npodecCUOHANBHON JCSATEIHHOCTH, CBA3aHHOW C OWOJOTHEH, WIH K BBIOOPY
y4e0OHOT0 3aBEICHUS JIJIS1 TPOJOHKCHHS OMOJIOTHIECKOTO 00pa30BaHMsI.

JoctixkeHue 1enu u3ydeHus ydeOHoro mpeamera «buosnorus» Ha
yray0a€HHOM ypOBHE OOECTICUMBACTCS PEIICHUEM CIIETYOIIHNX 3a/1a4 |

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX H
MpaBUJIaX, COCTABJISIIOLIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOT000pa3uh M OCOOEHHOCTSIX OWOJIOTUYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONYJISIUs, BU, OMoreoreHo3, ouocdepa); 0 BHIIAIOIMMNXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIICIOBAaHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OOY4YaloIIMUXC C METOJaMH IO3HAHUS >KUBOW TPUPOIBI:
UCCJICIOBATEIbCKUMHA ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISApHON U
KJIETOYHOM OMOJOTUH, HSMOPUOJOTHMM U OHOJOTHUU Pa3BUTHS, TEHETUKH W
CEJIKIIMM, OWOTEXHOJOTMU M CHUHTETUYECKOM OWOJIOTMH, TMaJeOHTOJIOTHH,
DKOJOTHH);  METOJaMH  CAMOCTOSITEIIBHOTO  TIPOBEJCHUS  OMOJIOTHYECKHUX
UCCICIOBAaHUNA B Jlabopatropud U B mOpupoae (HaOIOACHUE, HU3MEPEHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE);

OBNIQJICHHE OOYYAIOUIMMHUCS  YMEHHSIMHU: CaMOCTOSITEbHO  HAaXOIUTh,
aHAIM3UPOBATh M UCIOJB30BaTh OWMOJIOTMYECKYIO HH(POpPMALIUIO; MOJIb30BATHCS
OMOJIOrMYeCKO TEPMHUHOJIOTHEH M CHUMBOJHUKOH; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUU M  COLHAIBHO-)KOHOMUYECKMUMH U  HKOJIOTMYECKUMU
mpo0JeMaMu 4YeJIOBEYECTBA; OLEHUBATHh IIOCIEJICTBHUS CBOEH JEATENbHOCTH IO
OTHOIICHUIO K OKPYXKAIOIIeH MPUPOMHON cpeie, COOCTBEHHOMY 3JI0pPOBBIO U
3I0POBBI0  OKPYKAIOIIMX  JIFOJEH; OOOCHOBBIBATH W  COOJIIOJIATH  MEPHI
npopuIakTUKKM MH(EKIIMOHHBIX 3a00J€BaHU, MpaBuiIa MOBEAEHUS B MPUPOJAE U
obecrieueHus: 0€30M1aCHOCTU COOCTBEHHOMN >KU3HENEATENbHOCTH B UPE3BBIYANHBIX
CUTyalUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITHS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y O0YUYaIOMIUXCS UHTEJUIEKTYaTbHBIX U TBOPUYECKUX CITOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPBITHAMH W COBPEMCHHBIMH
UCCIICIOBAaHUSAMHN B OHWOJIOTHMU, PEUIAEMBIMU €10 MpoOJeMaMH, METOOJIOTHEH



OMOJIOTUYECKOTO UCCIIeI0BaHMUS, IPOBEICHUS AKCIIEPUMEHTAIbHBIX
UCCIIEZIOBAHUMN, pelIeHHs] OMOJOTHYECKUX 3a]a4, MOJAEIUPOBAHUS OUOJIIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y O0y4YaroIUXCsA HEHHOCTHOTO OTHOILIEHUS K >KMBOW IPUPOJE B
LEJIOM U K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHHUE FKOJIOTHUECKOM,
TEeHETUYECKOW TI'pPaMOTHOCTH, OOLIEH KynbTypbl TMOBEIEHHUS B  IPUPOJE;
UHTETPallui €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOy4arolMMHCS ~ KOMIIETEHTHOCTH B PAallMOHAJIbHOM
IPUPOIOIIONIB30BAHUM  (COONIOIEHNE TPaABUI TOBEACHUS B MPUPOJE, OXpaHbI
BUJIOB, DKOCHUCTEM, OHnochephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI U 310POBbBS
OKpyXarommx Joaer  (coOmoaeHuss Mep mnpoduiakTukud — 3a00JeBaHUM,
obecrieueHne O€30MaCHOCTU KU3HEACATEILHOCTH B UYPE3BbIUAMHBIX CHUTYAIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO XapakKTepa) Ha OCHOBE  HCHOJIb30BaHMUS
OHMOJIOrMYeCcKUX 3HAaHUM U YMEHUI B TOBCEITHEBHOM JKU3HH;

CO3laHM€  YCIOBUM  JUIi  OCO3HAaHHOTO  BbIOOpa  00Yy4YarOIIMMUCS
VHIUBUyabHON o0Opa3oBaTeIbHON TPaeKTOPUH, CIocoOCTBYIONIEH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPECICHNI0, B COOTBETCTBHH C
UHAMBUIYAJIbHBIMU UHTEPECAMU U IOTPEOHOCTAMHU PETUOHA.

MECTO VYYEBHOI'O IIPEJMETA «BHOJIOT'US» B YYEBHOM
IJIAHE
OO0111ee YKCI0 YacoB, OTBEJEHHBIX HAa U3y4E€HUE OMOJIOTMH Ha YIITYyOJIEHHOM

YpOBHE cpeqHero oodmiero oopa3oBanus, cocrapisieT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT6op OopraHu3alMoOHHBIX (OPM, METOJIOB U CPEICTB OOyUEeHUs OHOJOTUM

OCYIIECTBIISIETCS ¢ YYETOM CHEU(BUKH €ro COACpPKAHWS M HAIPABICHHOCTH Ha
IPOJODKCHUE OWOJIOTHYECKOTO 00pa3oBaHUST B OPraHU3alUsIX CPEIHETro
poeCCHOHATBHOTO U BBICIIIETO 00Pa30BaHUS.
OO0s3aTeNbHBIM  YCIIOBUEM MpU O0ydeHUH OWOJIOTHM Ha YTIIyOJIEHHOM YPOBHE
SBIIICTCS TPOBEJCHUE TabOpaTOPHBIX M MpakTHUecKux pador. Takke ydacTtue
OOyJaroMMXCs B BBITOJTHCHUM TPOEKTHBIX U YU4€OHO-MCCIIENOBATEILCKIX PaloT,
TEMaTHKa KOTOPHIX OIpEAETSIeTCS YYUTEIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUN

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHMS ITPOI'PAMMBI 110
BHUOJIOT'MHA HA YPOBHE CPE/IHEI'O OBHIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K PE3yibTaTaM OCBOCHHUS



OOy4JaloMMMUCS TMPOrpaMM  CpeJHEro oOIero o0pa3oBaHUs: JUYHOCTHBIE,
METaINpeIMETHBIC U PEIMETHBIE.

B cTpyKkType JIMUHOCTHBIX PE3YyIbTATOB OCBOEHUS MPOrPAMMBI IO OUOJIOTUHU
BBIJICJICHBI CJIEYIONINE COCTABIISIONIME: OCO3HAHUE O0YYaIOIUMHUCS POCCUMCKOM
IPaKIaHCKON WJIGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOOMpENEJICHUIO, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOTrHuH,
yeleHanpasieHHoe paszeumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W UCTOPUYECKUX TPATULMN DPA3BUTHUS OUOJIOTHYECKOTrO
3HAHUS, 20MOBHOCHb U CHOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPUCYITUMH CHCTEME
OWonoruYecKoro  o0Opa3OBaHUsI, Haauyue NPABOCO3HAHUS  DKOJOTUYECKOM
KYJBTYPbI, CHOCOOHOCMU CIMABUNb TIE]IA U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OHMOJIOTUM TOCTUTalOTCS
B €IMHCTBE y4eOHOM W BOCHUTATEIILHOW EATEILHOCTH B COOTBETCTBHUU C
TPaAULIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, HCTOPUUECKUMHU U JYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOpMamu
MOBEACHUS W CIIOCOOCTBYIOT TIPOIleCCaM CaMOITO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpPa3BUTHS, pa3BUTHS BHYTPEHHEW IMO3UIMUU JIMYHOCTH, NaTPUOTHU3MA H
YBaXEHUSI K 3aKOHY U MPaBOIOPSIKY, YEJIOBEKY TPyAa U CTapIIEeMy MOKOJEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOrO OTHOILICHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLUsAM MHOTOHAlMOHaIbHOTO Hapona Poccuiickoit denepauuu, npupone u
OKPYXKAIOIIEN CpeJIE.

JImaHOCTHBIE pe3yNbTaThl OCBOEHUs YydyeOHoro mnpeamera «buonorus
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTHh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OMbITA U OMBITA JIEATEIILHOCTUA B IMPOIIECCE peaiM3allid OCHOBHBIX HaIpaBIICHU
BOCIIUTATEJIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIIUTAHNS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YHAIOUIEroCs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUICKOTO 00IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOA3aHHOCTEW, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESITEIHHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENbHBIX 3aJ/iay, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ ONpPENEATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUSA JIIOJIEH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U



COLIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, [10O3HABATEIbHBIX W MCCIEAOBAaTENbCKUX 3a/a4, YBaXKUTEJIbHOIO
OTHOIICHUS K MHEHHUIO OINIMOHEHTOB TMpH OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTB K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXJaHCKON WJICHTUYHOCTH,
NaTpUOTH3MA, YBAXKEHUSI K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH IEpE.
Ponunon, ropmoctu 3a CBOM Kpail, CBOWO PoOauHy, CBOW S3BIK U KYJIbTYpY,
MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MaMSITHUKAM TPUPOIBI,
JNOCTHKEHUSAM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTMHU, TMOHUMAHUS 3HAUYCHHUs] OWUOJOTMM B IO3HAHUU 3aKOHOB
MPUPO/BI, B AKU3HH YEJIOBEKA U COBPEMEHHOI'O OOILIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHuio u 3ammre OTeyecTBa,
OTBETCTBEHHOCTb 32 €0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSM, CO3JaHHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TPUHSATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUM C
TpaIuusiMu Hapo10B Poccuu;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOLIEHUWE K MHUpPY, BKIIOYas SCTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAHUE YMOLMOHAIBHOTO BO3JICHCTBUS AKUBOW MPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS W
IMOLMOHAIBHOI0 OJ1aroNmoJIy4us:

MOHMMAHUE U peaiu3anus 370pOBOro M 0e30MacHoro oobpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX MpPaBUI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (PM3MUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MMOHUMAHUE [IEHHOCTH TpaBWUJ HWHAMBUAYAIBHOIO M  KOJUIEKTHUBHOI'O



0€30MMacHOr0 MOBEJICHUS B CUTYAIIUSX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAy, OCO3HAHUE LIEHHOCTH MAacTEepPCTBa, TPYAOI00HE;

FOTOBHOCTb K AKTUBHOW JAEATEIIBHOCTU TEXHOJOIMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO JCSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPeCcCHOHATLHON NeATEIHbHOCTH, YMECHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaTru30BbIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
NPOTSHKEHUU BCEW JKHU3HU,

7) 3K0JIOruM4eCKOro BOCIUTAHUSA

HKOJIOTMYECKH 11e€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTUYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJIAHUPOBAHUSA TOCTYNKOB M OLIECHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIEeH CPEbI;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKUX MpoOJIeM U MyTed HuX
penieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MNPHOOpETaeMble MPU HM3YYCHUH OUOJIOTUU
3HaHWST W YMEHUS TpU PEIIeHUH TPoOJieM, CBS3aHHBIX C PAMOHAIHHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHHE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DJKOCHUCTEMAax, OXpaHy BHU/IOB,
AKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BpEH  OKPYXKarOIIEH
MIPUPOTHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJArONPHUSTHBIC SKOJIOTUYECKHE
MOCJIEICTBUS MPEAITPUHUMAEMBIX TEUCTBUM U MPEAOTBPAILATH UX;

HaJM4Yue Pa3BUTOrO HKOJOTMUECKOI0 MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COLIMAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOUN JEATEIIbHOCTU SKOJIOTMYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI' O O3HAHMS

C(POPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MUPE;

COBEPILIEHCTBOBAHHE SI3bIKOBOM M YUTATENIbCKON KYJIbTYpPhl KakK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOIbMU U IMO3HAHUS MUPA;

MOHMUMAaHUE CrIenupUuKr OHOJOTUM Kak HayKH, OCO3HaHUS €€ poiu B



(OpMHUPOBaHUM PALMOHATLHOTO HAYYHOTO MBIIUICHHUS, CO3AaHUU LEIOCTHOTO
IOPEJCTABIECHUSI 00 OKPY)KAIOIIEM MHUpPE KaK O €IUHCTBE IMPHUPOJbI, YeOoBEKa U
o0miecTBa, B TO3HAHWHM MPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHHH MpolieM
COXpPaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU IS COBPEMEHHOM IIMBHIIN3AINU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MpoOJeMbl  pa3BUTHUSA
YeII0OBEUeCTBa, MOMCKA MyTel BhIXO/a M3 TJI00ATBHBIX SKOJIOTMUECKHX MpoOieM H
obOecrieueHusi  Mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pAllMOHAIHHOMY
UCTIOJB30BAHUIO TMPHUPOJHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OHOJOTHYECKHX 3HAHUM B IENX
MOBBIIECHUST OOLIe KyJNbTyphl, €CTECTBEHHO-HAYYHOM TI'DPAMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHOM IPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
Ipy U3y4eHUU OMOJIOTUH;

MOHUMAHHE CYIIHOCTH METOAOB MO3HAHUSA, UCHOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHUA I aHaluu3a u
OOBSICHEHMSI ABJICHUI OKPYKAIOILEr0 MUPAa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHHE JienaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAyYHBIX (DAKTOB H
UMEIOLINXCS JaHHBIX C LENbIO MOITYYEHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENTLHO HCIOJIh30BaTh OMOJIOTHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LIEHHOCTH HAY4YHOH J€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISThH
MIPOCKTHYIO U UCCIIE0BATENILCKYIO eI TEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
camMo00pa30BaHUIO, K aKTUBHOMY TOJTYYCHHIO HOBBIX 3HAHWH MO OHOJOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHUS y4deOHOro mpeamera «buomorus»
BKITIOYAIOT: 3HAYUMBbIC i1 (POPMHpPOBAHUS MHUPOBO33PCHHS OOYUAIOLTUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYUYHbIE TIOHITHUS, OTPAKAIOITHE
IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHMS,
UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTUs, SIBJICHHE, MPOIECC,
CHUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccieloBaHre,  HAONIOJeHHWe, U3MEpPEHHe, JKCICPUMEHT U  JIpyrue);
YHUBEpCAJIbHBIE y4eOHBIE JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYJISATUBHBIC), o0ecrneynBaronue dbopmupoBaHue G yHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMM OOYYaroMIMXCsl; CIMOCOOHOCTH
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEXTUCITUTIIMHAPHEIE,



MHUPOBO33PEHUYECKUE 3HAHMUS W  YHUBEpCAJIbHbIE y4yeOHBIE JIEUCTBHUS B
MIO3HABATEJIbHON U COLMAIbHON IPAKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydvaromerocs Oyayr chopMHpoBaHbl IO3HABATEJIbHbIC
YHUBEpCAIbHbBIE Y4eOHbIEe IeWCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIE yIeOHbIC
NEUCTBUSI, pPETyJIATUBHbIE YHUBEpCAJIbHbIE YueOHBbIE JEHCTBHUS, COBMECTHas
JEeSITENIbHOCTb.

MeTtanpeaMeTHbIe pe3ylnbTaThl OCBOCHHUS MPOTPaMMBI CPEIHETO OOIIero
00pa30BaHUs JOJHKHBI OTPAXKATh:

OsgiajeHue YHHBEPCAJIBHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a3oBBI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOSITESIbHO  (OpMYyJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEGHWM 3HAHUW TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IeHHS ), PACKPHIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIC NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C APYTUMU NOHATUSIMH);

OTpENEeNsATh IENU JEeATEIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl I€ATEIbHOCTHU C OCTaBICHHBIMU LEISAMU;

UCIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS i1 OOBSICHEHUS (PaKTOB U SABJICHHM
YKUBOM ITPUPOJIBIL,

CTPOUTH JIOTUYECKHE pPACCYXJIEHUS (MHIAYKTUBHBIC, JE€IyKTUBHBIE, IIO
aHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PacCMaTPHUBACMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITFOUCHUS;

PUMEHSATH CXEMHO-MO/IETIbHBIC cpeactBa  UIA pe/ICTaBICHUS
CYLIECTBEHHBIX CBSI3el M OTHOIIECHUN B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKXKE€  MPOTHBOPEUMH  PAa3HOTO  pOJa,  BBIABICHHBIX B  Pa3IMYHBIX
UH(OPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pelIeHUs MpoOJeMbl ¢ YUETOM aHaiau3a UMEIOUIUXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OIICHUBATh PUCKHU TOCIIE/ICTBUH JEATEIHHOCTH;

KOOPAMHUPOBATb U  BBIIOJIHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYAJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUSA:

BJIaJIETh HABBIKAMHU YU4e€OHO-MCCIIE0BATEIbCKON U MMPOCKTHOM JESITebHOCTH,
HaBbIKAMU  pa3pelieHHs MpoOJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHIYECKHUX 3a]1a4, IPUMEHEHHIO
pa3IMYHBIX METOAOB IMO3HAHUS;



UCIIOJIb30BaTh pa3jU4Hble BUABl JESITEILHOCTH IO TMOJIYyYECHUIO HOBOTO
3HaHUS, €ro HUHTEpPIpETalud, MpPeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX
CUTYAIUSIX, B TOM YUCJIE TIPHU CO3aHUN Y4EOHBIX U COIIMALHBIX IPOCKTOB,;

dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KITFOYEBBIMU MOHITHSIMHU U METOJIaMU;

CTaBUTh M (QOopMyIHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
JESITETbHOCTU Y KU3HEHHBIX CUTYAIUsX;

BBISIBJIATH TNIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTPhl U KPUTEPUHU PEIICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh IIEJCHANPABICHHBIA TIOUCK IEpeHOca CPEACTB M CIOCOOOB
NENUCTBUS B MPOPECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M MPAKTUYECKYIO 00J1acTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJCH, MpeJiaraTh OpPUTHHAIBHBIE TOJIXOJbI M pPEUICHUs,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uaopmaumeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX UHPOpMaLMK (TEKCTe yueOHOro
nocoOus, HAYJYHO-TIONYISAPHOW JUTEpaType, OHOJIOTHYECKUX CJOBapSX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHbIX, B VHTepHeTe), aHaIM3upoBaTh
UHGOPMAITNIO Pa3TUYHBIX BUAOB B (HOPM TPEICTABICHNUS, KPUTUIECKU OI[CHUBATH
€€ I0OCTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

bopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
otbope Ouosoruueckor uHbOpMalUul, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI YUEOHBIX
3ajay;

NpUOOpeTaTh OMNBIT MCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONB30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  IpEACTaBICHUS
Oounonornyeckoil nHpopManuu (cxeMbl, rpaduKu, AHArpaMMbl, TaOJIMLbBI, PUCYHKU
" Jpyroe);

UCTIONIb30BaTh HAYYHBIA S3BIK B KAadyecTBE CpEICTBA MpH padboTe C
Ouonoruyeckoil HMHPOpMalUen: TPUMEHATh XUMHUYECKUe, (U3NUECKue U
MaTEeMaTUYeCKUe 3HAKW U CHUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;



BJIQJIETh ~ HABbIKAMHM  pPACIIO3HABaHUST M 3allUThl  MH)OpMaIuw,
uH(OPMAIIMOHHOMN 06€30MaCHOCTH JTUYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe WJIM JUCKYCCUU TIO CYIIECTBY OOCYKJIaeMoil Tembl (YMEHHUE 3aj]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeiaracMou
3aJlay, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3WUIIUNA JAPYTMX YYaCTHUKOB
JMaJora Wiv JUCKYCCHH);

pacro3HaBaTh HEBepOaJIbHBIC CpPEICTBA OOIICHUS, IMOHUMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH TTEPETOBOPHI;

BJIQJIETh PA3NMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJECHCTBHUSI, MOHUMATh
HaMEpEHUs IPYTuX JIOACH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHNE K COOECETHUKY
U B KOPpEKTHOH (hopMe GopMyITHpPOBaTH CBOM BO3PAKECHHS;

pa3BEPHYTO W JIOTMYHO HW3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJIbHOCTb:

MOHMMAaTh W HMCIOJb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIAWNBUAYATHHOU
paboThI IpU pEHICHUU OUOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIITOBBIX (JOPM B3aMMOJICUCTBHSI TIPU PEIICHUHN YI4eOHOU 3a/1a4u;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BOBMOXHOCTEH Ka)JI0Tr0 YIeHA KOJIJICKTUBA;

NPUHUMATh IICIM  COBMECTHOW  JICSITCIBHOCTH, OPraHW30BBIBATH |
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTHXKECHHUIO: COCTaBJISTh IUIAH JICMCTBUU,
pacupenensaTh poiaM ¢ y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pE3YyJIbTAThI
COBMECTHOMU PadOTHI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa W KAXKIOTO y4YaCTHUKA KOMAaHIbI B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

mpenjaratb HOBBIE TIPOCKTHI, OICHUBATh WJIEW C TIO3UIMA HOBHU3HHI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B Pa3IHMYHBIX
CUTYaIHsIX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OB1ajieHNie YHUBEPCAIbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUUIsl BBISABICHUS NpoOJeM U HX
pelIeHHsI B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BEIOMpAaTh Ha OCHOBE OHWOJIOTWYECKUX 3HAHUN IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKHU B CBOUX JCHCTBUSX W MOCTYMKaX MO OTHOIIECHHWIO K KUBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISTh TO3HABATENbHYIO JEATEIHLHOCTh, BBISBISATH



npo0JsieMbl, CTaBUTh U (POPMYyIUpOBaTh COOCTBEHHBIC 33/1a4ud B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~COCTaBJIATh IUIAH pPEUIEHUs NpoOJieMbl €  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPENOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOTo IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO IIMPOKON HSPYAHULIMH B
pa3HbIX O0OJIACTSAX 3HAHWUMW, TOCTOSHHO TOBBIIIATh CBOM OOpa30oBaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENLHOM  pedieKCHu  Kak  OCO3HAHUS
COBEpIIAEMBIX JEHCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pPE3yJbTaTOB H
OCHOBaHMII, UCIOJB30BaTh NMPUEMBI pedIieKCUU N7l OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO IPHUHUMATh PEIIECHUS 10 HX
CHUKEHUIO;

IPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPH aHAJU3€ pe3yJbTaTOB
NEATENbHOCTH;

3) npuHsATHE CEOs1 M IPYrUX:

NPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTATKHU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIMK JPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yJbTaTHl OCBOCHHS COACpP)KAHHS YdeOHOro IpenMera
«buonorusy Ha yrayOJIEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOOecledeHHE
npopuiabHOro  oOydyeHus  oOywarommuxcs  Ouonmorur. OHHM  BKIJIIOYAIOT:
cnenuduyeckue s OMOJIIOTUH HAayYHBbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHHIO, MHTEPIIPETAIIMA U TIPEOOPA3OBAHUIO 3HAHWUW, BUIBI IEATEIHHOCTH ITIO
MOJIYYCHUIO HOBBIX 3HAHUHM M MX MPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX, a TAKXKE B
pEaIbHBIX KU3HEHHBIX CUTyanusix. [IpeameTHbie pe3ynbTaThl MPEACTaBJICHBI 110
rojiaM M3y4CHHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» B 10
KJlacce NOIKHBI OTPaXKaTh:



chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOM KapTUHBI MHpA, B
MO3HAHWU  3aKOHOB  NPHUPOABI W  pEHIeHWHM MNpoOJeM  palMOHAIBLHOTO
PUPOJIONIOJIB30BAHUS, O BKJIAJEC POCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OuoJjoruu;

BJIQJICHUE CHUCTEMOW OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKIJIIOYAECT:
OCHOBOIIOJIararonue OMOJOTUYECKHEe TEPMUHBI U TOHATUS (KU3Hb, KIIETKa,
Opranu3M, MeTaboiau3M, TOMEOCTa3, CaMOPEryJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJICJICTBEHHOCTh, M3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHUE TEOPHUH
(xnerounas Teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocomHas Teopust
HacieacTBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o 1eHTpax
MHOroo0Opa3usi ¥  MOPOUCXOXKJEHHS  KYJIbTYpPHBIX  pPAacCT€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TEPBOrO IMOKOJEHHS, PACHICTUICHHs, YUCTOTHI T'aMeT,
HE3aBUCUMOro HacienoBanus [.  Mengens, TOMOJOrMYECKUX PSIOOB B
HacJIEICTBEHHOU N3MEHUYNBOCTH H. . Bagsumoga), MIPUHIIHATIBI
(KOMILJIEMEHTAPHOCTH );

BIIQJICHUE OCHOBHBIMM METOAAaMU HAyYHOTO MO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHUE, HU3MEpPEHUE,
HaOJII0/ICHKE, SKCIIEPUMEHT);

YMEHUE BBIJIETATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK MNPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, PaCTEHH, >)KUBOTHBIX U Y€JIOBEKa, CTPOEHHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTE€HHI, >KMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max PacTEHU, )KUBOTHBIX M UYEIOBEKa, OMOJIOTHYECKHUX
IPOIECCOB: OOMEHa BeIIecTB (MeTadoJIM3M), MPEBpaIeHUs] YHEPTUU, OPOKEHMUS,
aBTOTPO(GHOr0 U TeTepOTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, 3MOpruoreHesa, MoCTIMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHUSI,  WHJMBUAYaJIbHOTO  pa3BUTHUS ~ opraHu3dMa  (OHTOreHe3a),
B3aMMO/JICHCTBUS I'€HOB, T€TEPO3UCA, UICKYCCTBEHHOT0 0TOO0PA;

YMEHUE YyCTaHABJIMBATh B3aMMOCBSA3M MEXKAY OpPraHouJIaMH KJIETKH U HX
GYHKIUAMHY, CTPOCHHMEM KIJETOK pa3HbIX TKaHEH U UX (PYHKUUIMH, MEXITY
opraHaMM M CHUCTEMaMHU OpPraHOB Yy pPAacCTEHUW, >KUBOTHBIX M 4YEJIOBEKA U HUX
GYHKIIUAME, MEXIy CHUCTEMaMH OPTraHOB W WX (DYHKIHMSAMHU, MEXKIY dTarnaMu
oOMEHa BEIIECTB, ATarlaMu KJIETOUHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPraHU3MOB,
ATanaMy AMOPUOHAIBHOIO PAa3BUTHs, F'€HOTUIOM MU (DEHOTUIIOM, (PEHOTHUIIOM U
dakTopamMu cpeibl OOUTaHUS;

YMEHHUE BBISBIISITH OTJIMUUTEIIbHBIC MPU3HAKKU >KUBBIX CUCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY JUIsl IOKA3aTeJIbCTBA POJICTBA OPTraHMW3MOB Pa3HbIX
CHUCTEMATHUYECKUX TPYIIIL;



YMEHHUE pelIaTh OMOJOTUYSCKUE 3a]]a9H, BBISBIISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEX]Y UCCIIEIYEMBIMU OMOJIOTMYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, JIENIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJTyYE€HHBIX PE3YIbTaTOB;

YMEHHE BBIMIOIHATH JIA0OpATOPHBIE U MpPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuia npu pabore ¢ ydeOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (OpMyIHpys 1eTb HCCISAOBAHUS, aHAJIU3UPOBATH IOJTYyYCHHBIC
PE3yNbTATHl U ACNIAaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B YUe€OHO-HCCIIEOBATEIHCKOM paboTe 1Mo OMoioruw,
AKOJIOTMM W MEIWIIMHE, IMPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOMMYHO  TPEACTABIATh  MOJYYCHHBIE  pPE3ylbTaThl HA  YYCHHYECKHUX

KOH(EpEHIIUX;
YMEHHUE OILIEHWBATh JSTHYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  OuomorMM M MEOUUUHBI  (KJIOHMPOBAaHHME,  HUCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HANPABJICHHOE W3MEHEHHE TN'€HOMa U CO3/IaHUE TPAHCTE€HHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oymymied mpodecCHoHaTbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIBCKOT'0 XO3SIMCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIUIYOJISITh MO3HABaTEIbHbBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOro  00pa3oBaHMs B OpPraHM3alMsaX CPEIHEro
poheCCUOHATBHOTO M BBICIIIET0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOoro mpenmera «buomnorus» B 11
KJacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTEeCTBCHHBIX HayK, B (POPMUpPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJLI M PEHICHUH SKOJIOTHYECKUX
npoOJieM YeJOBEYeCTBA, a TaKXKEe B PEIICHHH BOIPOCOB PalMOHAIBHOTO
IPUPOIONIOJIb30BAHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OWOJIIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAeT
OMpEeNIeTICHUs] WM TOHUMAHHUE CYIIHOCTH OCHOBOMOJAralomnX OHUOIOTHYECKUX
TEPMUHOB M TOHATUM (BHJI, IKOCHCTeMa, Ouocdepa), OMOJOTUUYECKHE TEOPUH
(aBosortnonHast Teopusi Y. JlapBuHa, CHHTETHYECKAs TEOPHUS DBOJIOLMH), YICHUS
(A. H. CeBeprioBa — 0 nmyTsax U HamnpablieHUsx 3Booruu, B.W. Beprajackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[k. Xapau u B. BaiinOepra,
3apoabiieBoro cxonacrea K. M. bspa), npaBuna (munumyma [O. JlubOuxa,
AKOJIOTHYECKOM MHpaMUJIbl DHEPruM), rumnore3sl (rumoresa «vupa PHK» V.
I'un6epra);

YMEHUE  BJIAJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IIO3HAHWS,



UCTIOIh3YEMBIMU B OMOJIOTHUECKHUX MCCIICIOBAHUSX )KUBBIX OOBEKTOB U IKOCHCTEM
(onmucanue, U3MepeHue, HabJoJIeHne, IKCIEPUMEHT), CIoco0aMH BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIACIATh CYIIECTBEHHBIE TPU3HAKHU: BHJOB, OHOIEOIEHO30B,
AKOCUCTEM H Ouocdephl, CTaOWUIU3UPYIOIIETO, IBMXKYIIEr0 U pa3phIBAIOIIETO
€CTECTBEHHOT O ot0opa, JIONaTPUIECKOTO u CUMIIaTPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYIIIMX CHJI DBOJIIOIIMU HA TEHO(OH/ MO YIS,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HAIPABICHUI
ABOJIIOINH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIECCAMH  IBOJIOIUH,
JBYKYITUMUA CUJIAMHU aHTPOTIOTE€HE3a, KOMIIOHCHTAMH Pa3IMYHBIX IKOCHUCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHHUE  BBIABIATH  OTJIIMYUTENbHBICE  MPU3HAKA  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpele oOuTaHHus, aOMOTHUYECKUX M OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€ OpraHM3MOB B  COOOINECTBax,
AHTPONOTCHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH,;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIUE AapPTryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY JUISI JIOKA3aTeJIbCTBA POJICTBA OPTaHWU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U CpeAbl OOUTAHUS, SAUHCTBA
YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasus BHUIOB H
AKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISTh MPUYNHHO-CJICICTBEHHbIC
CBSI3M MEX]Y UCCIIETyEMBIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, JIENIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTyYEHHBIX PE3YIbTaTOB;

YMEHHE BBITIONHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (HOpMYIHpys IETb WCCISAOBAHUS, AaHAIM3UPOBATH TOTyYCHHBIC
pe3yJbTaThl U IeTIaTh BHIBOJIBI;

YMEHHE Y4acTBOBaTh B Y4e€OHO-HCCIICOBATEIHCKON padoTe MO OWOJIOTHH,
DKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
MyOJMYHO  TPEACTaBIATH  TOJYUYEHHBIC  pe3yJabTaThl HAa  YICHUYCCKUX
KOH(EpEHIIUX;

YMEHHE OIIEHUBATh THIOTE3bl M TEOPUU O TTPOUCXOXKIECHUH JKU3HU, YEJIOBEKa
M YEJIOBEYECKUX pac, O MPUUIMHAX, MOCIEACTBUSAX M CIOCO0ax IMPeIOTBPAIICHUS
rI00abHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymied mpodecCrHoHaTbHOM
JEATENBHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTHH, PUPOIOTIONB30BAHUS, METUIIUHEI,
OMOTEXHOJIOTUU, TICUXOJIOTHUH, BETEPUHAPUU, CEIHCKOTO XO35SWCTBA, MHUIIIEBOU
IPOMBIIIEHHOCTH, YIAyOJsaTh IMO3HABATEIbHBIA WHTEPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTByMIOIIEW  mpodeccun W TPOAODKECHHE



OMOJIOTHYECKOro 06p330BaHI/ISI B OpraHu3anusiax CpCIAHCTO HpO(bﬁ?CCI/IOHaJ'II)HOFO 151
BBICHICTO 06pa3013aHI/151.

COIAEPKAHUE OBYUEHUSA

10 KJTIACC

Conepkanue mporpamMMmsbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHOW UtoroBoil arrecrauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi OMOJIOTHSA — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouonornu.  buojornueckue HaykM M W3y4aeMble HUMH  MPOOJIEMBI.
DyHIaMEHTANbHbIE, TPUKIAJAHBIE W ITOMCKOBBIE HAYYHbIE WCCIEAOBAaHUS B
Oouomorumu.

3HaueHre OMOJOruU B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl Mupa. Ilpodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHue OHOJOTUU B
MPAKTUYECKOM JEATEIIbHOCTHM YEJOBEKA: MEAUIHHE, CEIbCKOM XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuHs,
VY. I'apgeii, I'. Mennens, B. U. Bepuanckuii, W. I1. [1aBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuubl 1 cxeMbl: «CBS3b OHOJIOTMU C APYrUMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI U X U3y4YeHHE

KuBble cucTemMbl Kak mnpeaMer u3ydeHus Ouonoruu. CBOWCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTAaBa, JHCKPETHOCTb W LEJIOCTHOCTb,
CIOXKHOCTh M YHOPSIIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alHus,
CaMOBOCIIPOMU3BEJACHHE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIJIETOYHbIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(OmoreonieHoTHuecKuii), Ouocdepusiii. IIporecchl, MPOUCXOAANINE B >KUBBIX
cuctemax. OCHOBHbIE MpuU3HAKKW XUBOro. JXKu3Hb Kak ¢opma CyIIECTBOBaHUS
Marepuu. Haykn, n3ydaroiye )KuBble CHCTEMbI HA PA3HBIX YPOBHSIX OPraHU3alldH.

N3ydyenue kuBbIX cucteM. Metoasl Ononormyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alNsl, MeTaaHanu3. [loHsTHE 0 3aBUCUMOI U
He3aBucUMOW mnepeMeHHou. [lmanupoBanme »skcnepumenrta. lloctaHoBka u
npoBepka rumnote3. HyneBast runore3a. IloHstue BBIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouomornueckux gaHHbIX. OIIEHKA JIOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbTaToB. [IpUuMHBI UWCKaXXE€HUsT pe3yJabTaTOB »HKcnepumeHTta. llonsTue
CTaTUCTUYECKOIO TECTA.

JemoHcTpauuun

Tabmuubpl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa JKMBOM Marepum», «YPOBHM OpraHU3alUHA KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI



OpPraHoOB YEJIOBEYECKOro opranusMay, «buoreounenos», «buocdepar», «Metoas
M3Y4YEHUS KUBOU IPUPOJIBI».

O6GopynoBanue:  J1abopaTopHoe  O0OpydOBaHHME IS IIPOBEICHUS
HaOJIOICHU, U3MEPEeHUH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KieTku

Knetka — cTpykTypHO-(DYHKIIMOHANbHAs e€IMHMIA KUBOro. Mcropus
oTKpeITUA KileTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. Bupxor). OCHOBHbIC TOJIOKEHHUS COBPEMEHHOM KJIETOYHOM
TEOpUH.

Mertonpl  MONEKYISIPHOW U KJICTOYHOW  OWOJOTHH:  MHKPOCKOIIHSI,
xpoMmarorpadus, 3JeKTpodope3, METOJ MeYEHbIX aToMoB, auddepeHIuaIbLHOe
HeHTpu(dyrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue ¢ukcuposanmbix
Ka1emox. DNEeKTpOHHass MUKpockomnus. Kougoxanenaa muxpockonus. Bumanvhoe
(npudicusHenHoe) uzyyenue Kiemox.

JleMoHCcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneinen, P. Bupxos, K. M.
bap.

Tabmuuer 1 cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTUS METO0B MUKPOCKOITHI.

O0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

IIpakTnueckas padora «l3yyeHue MeETOMOB KIIETOYHON OUONOTHH
(xpomarorpadus, snekrpodopes, audpdepeHIraIbHOe IEHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHuzanms KJIeTKH

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpHUTENs, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BElIeCTBa KIJIETKHU, X OMOJIOrHYecKas
poJib. Posib KATHOHOB M aHMOHOB B KIJIETKE.

Opranuueckue BeHIECTBA KIETKU. buomorndeckne mnoauMepsl. benku.
AMUHOKUCIOTHBIN cocTaB OenkoB. CTpyKTypbl O6enkoBoil Monekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUHAS
cTpykTypsl. Jlenatypaums. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue ¢pyHkiuu 0enkoB. [lpuonsi.

YrneBoasl. MoHOCaxapuabl, 1rcaxapy/bl, OJIUTOCAXAPUIbI U MTOIMCAXAPUIBI.
O0mwmii mmaH cTpoeHuss U (U3UMKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMHN YIIIEBOAOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBOicTBA. Kitaccudukaius Tunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTEpouabl. buonormueckue QyHKIHH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO03aMBbIKaHUIO, ITOITYITPOHHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa



JIHK — nBoitnas cniupanb. MecrtoHaxoxaenue u ounonorudyeckue pynkiuun JIHK.
Buner PHK. ®yuknnu PHK B kietke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBsizu B moiiekyine ATO.
buonornueckue dyukiuu AT®. BoccraHoBlIEHHbIE EPEHOCUUKU, UX (PYHKIIMH B
Kietke. J[pyeue wuyxneosuompughocghamovr (HT®D). CexBenupoBanue JIHK.
Memoowbi eenomuku, mpanckpunmomMuKku, RPOMeoOMUKU.

CtpykTypHasi OUOJOTUs: OMOXUMHYECKUE U OMOPU3UYECKUE HCCIICTOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMpPYKmMypol U QYHKYU OUOMONEKYN U UX KOMNIekcos. Komnviomepuwiii ousaiin u
OpeanHuyeckull cunmes OUOMOIEKYN U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanun

IToprpetsr: JI. Tomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Courep, C. IIpy3unep.

Huarpammer:  «PacnpeaeneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupoae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IPUPOLIE.

Tabmuer u cxembl: «llepuonnueckass Tabyuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHne MoJeKyibl BOAbD», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHHe
MOJIEKYJbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKyJbl», «CTpOE€HHE MOJEKYI
yrIeBoJOB», «CTpoeHue MOJEKya JUnuaoB», «HyKIEMHOBBIE KHUCIOTHD»,
«Ctpoenue monexynsl ATD».

ObopynoBaHue: XUMHUYECKas IocyAa U 000py10BaHUE.

Jlaboparopnasi padora «OOHapyx)eHHE OEIKOB ¢ IOMOIIbIO KaUECTBEHHBIX
peaKkuuii.

JlaGoparopHass  pabGora  «lcciemoBaHue — HYKJIEMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n yHKIMH KJIETKH

Tunbel KJIETOK: DJyKapuoTHYecKass MW mpokapuotudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue nmpokapuoTuueckoi kieTku. Kierounas ctenka OakTepuii U apxei.
OcoOeHHOCTH CTpOeHHUs] TeTepoTpodHOM U aBTOTPO(HON NPOKAPHUOTUUECKUX
KJIETOK. MEeCTO U pojib MPOKAPUOT B OUOIIEH03aX.

Crpoenue U (G YHKUIHOHUPOBAHKE AYKapUOTUYECKOU KJIETKH.
[Inazmarnueckas wmemOpana (mmazmanemma). CTpykTypa — IJIa3MaTHYeCcKON
MeMOpanbl. TpaHCHOPT BEIIECTB yepe3 MIIa3MaTHUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddyszus, obneru€Hnas auddys3us), aKTUBHBINA (NMIEPBUUHBIA M BTOPUUHBIN
aKkTUBHBIM TpaHcnopt). [lomymponumnaemocts MeMOpanbl. Pabora Hatpuii-
KaJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuro3. Jk301uTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KJIETOYHOW CTEHKU pacTEHUM, rpuOOB.

[urormnazma. [urozons. [utockener. JIBukeHnue nuroriasMbl. OpraHou bl
kietkd. OnHoMeMOpaHHBIE OPraHoOMbl KIETKH: HHAOIIa3MaThYecKas CeTh
(OIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHHE U (YHKUHUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KJeTKU. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHbIX ~ MemOpaH. ['mankuii  (arpaHylsipHbIi)  3HAOIIA3MAaTUYECKHUM
petukynym. CekpetopHas pynkius anmapara ['onbmku. Moougurkayusa 6enkos 6



annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pactutenbHbIX KiIeTOK. Kinerounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKU:  MHUTOXOHJIPUHU,  IIJIACTUIBI.
IIpoucxoacoenue mumoxonoputi u niacmuo. Cumbuoecenes (K.C. Mepeosickosckutl,
JI. Mapeynuc). CtpoeHue v (PyHKIIMM MUTOXOHIApUN u mactui. llepBuuHsbie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHUHTE3UPYIOIIMX  DYKApHOT.
XJI0pOMmIacThl, XpOMOILIACTHI, JISMKOIUIACTHI BEICHINX PACTCHUMU.

HememOpannble opranounbl kieTku CTpoeHue M (QyHKIUU HEMEMOpPaHHBIX
OpraHOUJ0B KJIETKH. Pu6ocompbl. IIpomesicymounvie Qunamenmul.
MukpodunameHTel. Axkmunogvle Mukpoguiamermol. MpbIIEUHbIE  KIETKH.
AKmuHo8ble KOMHOHEHMbl HembluleuHblx Kiemok. Mukpotpybouku. KierouHbrit
neHtp. CrTpoeHHe U JBIKEHHE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nutomiasMbel. LlenTtpuons. benku, accoyuuposanmvie ¢ MukpouiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6omouka simpa, XPOMATHH, KapUOIUIA3Ma, SAPBIINIKA, UX CTPOCHUE U
byakuuu. SnepHblii OenkoBbI Marpukc. [IpocTpaHCTBEHHOE pacmoioKEeHUe
XpOMOCOM B HHTep(azHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — TUCTOHBL. JuHamuxa s0epHou 00010uKu 6 Mumo3ze. SfoepHublil
mpancnopm. KonrposabHas padora Nel mo teme: «CTpoeHue KJICTKI»

Kinerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JlemoHcTpanuun

[Toprpersr: K.C. Mepexkosckuit, JI. Maprynuc.

Tabmuier w1 cxembl: «CTpoeHHE SYKApUOTUUECKOW KIETKW», «CTpoeHwue
XKUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTeNnbHOM — KIeTKmW», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHHnEe MPOKAaPHUOTUUECKON KIETKM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIIpPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpEnapaTbl OakTepUaibHbIX KJIETOK.

JlaboparopHass pabGora «/3yueHne CTpPOEHUA KIETOK PpPa3IMYHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3ydeHre cBOMCTB KJIETOYHOM MEMOpPaHBI».

JlabopaTopnasi padora «JVccienoBaHue Ia3mMolid3a U JAeMiaa3Molii3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckas  padora  «V3ydyeHue  JBMKEHUS  IUTOIJIA3Mbl B
PaCTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpPeBpalLlleHHe JHEPTHU B KJIETKe

AcCUMHIIALINS U JUCCUMUJISIIUS — JIBE CTOPOHBI MeTabonmm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
nporeccax. OJHepreTuueckoe o0ecrieueHue KieTku: mnpeBpamieHue ATD B
OOMEHHBIX Tporeccax. {DepMEHTATUBHBIM XapaKTep peakiui KJIETOYHOIO
Metabonmmu3Ma. DepMeHThl, UX CTPOCHHUE, CBOWCTBA U MEXaHU3M JEHCTBUS.
KodepmenTtsl. Otnuunst GepMEHTOB OT HEOPTraHWYECKUX KaTalIn3aTopoB. benku-
aKTUBATOPHl W OCNKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTAaTUBHBIX
peakiuil OT pa3IMYHBIX (HAaKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKUMX BEIIECTB B KIEeTKe. DOTOCHUHTES.



AHOKCcuceHHblll U OKcuceHHblll omocunme3s y oaxmeputi. Ceemocoouparoujue
nueMenmsl U NUSMEeHmbvl peakyuoHHo20 yenmpa. Poiab XJIOponiaacToB B IpoLecce
dbotocunTesa. CBeToBas U TeMHoOBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munsi
gdomocunmesa. 1IpoaykTuBHOCTh (GoTOCHMHTE3a. BnusiHue pa3nuuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocHHTE3a. 3HaUEHUE (DOTOCUHTE3A.

XEeMOCHUHTE3. Paznoobpasue OPraHu3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOLIME OaKTEpUH, KeIe300aKTepUH, CepoOaKTEepuu, BOAOPOIHBIC
OakTepuu. 3HaYEHNE XEMOCHUHTE3A.

AHaspoOHbIe opranu3mbl. Buaer Opoxxenus. [IpogykTel OpokeHHS W HX
UCIIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTEIN OOIE3HEH.

AspoOHBIE OpraHU3MBI. DTansl AHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIN Tan. [ TMKOIN3 — OECKUCIOPOIHOE PACHICTIIICHUE TITFOKO3bI.

buonornueckoe okucieHue, Win KIETOYHOE JbIXaHWE. POiab MUTOXOHAPHUM B
nporeccax ouojoruueckoro okucnenus. Lukmuueckue peakunu. OKUCIUTENHHOE
bocopunupoBanue. Ouepeuss memoOpaHnozo epadueHma npomonos. Cunmes
ATD: paboma npomonuou ATD-cummaselr. llpemmyiecTBa a’poOHOTO MyTH
0oOMEHa BEeIIECTB Tepe aHadPOOHBIM. D(PPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdeMoHCcTpanumn

[Hoprpersr: [Ix. Ilpuctmm, K. A. Tumupsses, C. H. Bunorpagckui, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «POTOCHHTE3Y, «IHEPreTUYECKUi 0oOMen», «brnocunTes
oenkay, «Ctpoenue dpepMeHTa», « XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOPYIOBAaHUE I MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  padora «l/3ydyeHue  KATAIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

JlaGopaTtopHass pabora «l3ydyeHue (EepMEHTATUBHOI'O paCIICIICHUS
NEPOKCHJIa BOAOPO/A B PACTUTENbHBIX U )KUBOTHBIX KIJIETKAX).

Jlaboparopnass pabora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U JbIXaHUS.

Tema 7. HacsiencreeHHass MH(pOpMAaLUs M peajn3anus eé B KJIeTKe

Peakiuu matpuuHoro cutes3a. [IpMHIUIT KOMIUJIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO cuHTe3a. Peanmusanus HacnencrtBeHHoW nHopmanuu. ['enernyeckuit
KOI, ero csoucrBa. Tpanckpunuumsa — Marpuusbld cuHTe3 PHK. Ilpuniummnsr
TPAHCKPUIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBust Ouocunresa Oenka. KogupoBanue amuHOkuciaor. Pomp pubocom B
OnocuHTe3e Oenka.

Coepemennvie npedcmaeneHusi 0 cmpoenuu 2eHos. OpraHuzanusi TeHoMa y
IPOKApUOT U 3YKapuoT. Perynsnus akTUBHOCTH T€HOB Yy MpOKapuoT. ['umoresa
onepona (®. XKakob, XK. MaHo). Mozexynaprvie mexaHuzmbvl IKCHPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuus 0OMEHHbBIX



IIPOLIECCOB B KJIETKE. KIIETOUHBIN roMeocTas.

Bupycel — HeksieTouHble POpMBI KU3HU U 00JIMraTHbIe apa3utbl. CTpoeHue
IIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwvill Yyuki
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, baxmepuogpazos.
Obpamuas mpancKkpunyus, peeepmasa, unmezpasa.

Bupychsie 3a0oneBanus denoBeka, xKUBOTHBIX, pacteHuit. CIINI, COVID-
19, conanbHble 1 MEIUITUHCKHUE TTPOOIEMBI.

buoungopmamuxa: uumeepayus u ananuz donavuux maccusos («bigdatar)
CMPYKMYPHLIX Ouonocudeckux oanuvix. Hanomexnonozauu 6 ouonozuu u meouyume.
lIpoepammupyemvle pynkyuu 6eakos. Cnocodovl 00cmasKu 1ekapcms.

JlemoHcTpanun

IToprpetsr: H. K. Komnbiios, /. V1. UBaHOBCKHIA.

Tabmuupl 1 cxembl: «buocunTe3 Oenka», «['eHernueckuit Koay, «Bupycei,
«baxTepuodarn».

IIpakTnueckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKu3HeHHBII UK KICTKH

Knerounsrii 1wk, ero mepuoabl W peryisnus. Watepdaza u MUTO3.
OcoOeHHOCTH TPOIECCOB, MpoTeKawmux B uHTEepdasze. [logroroBka KIeTKu K
neneHuto.  IlpecuHTeTnueckuid  (MOCTMUTOTHYECKHI), CHUHTCTHYCCKUM U
MMOCTCUHTETUUECKUN (MPEMUTOTUYECKUI) TTepUOIbl UHTEP(DA3BI.

Marpuunbii cunre3 JJHK — pemnmukanus. [lpunnuner permmkanuu JIHK:
KOMILIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAJUIEIIBHOCTb.
Mexannsm penmkanuu JIHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeJoMepasa. XPOMOCOMHBIM HAO0Op KIETKH — KapuoTul. JIUIJIOUIHBIA W
rariouAHbId  HaOOpbl  XpoMocoM. ['omonoruunsie xpomMocombl. [losoBbie
XPOMOCOMEBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HUX

npouecchl. Tunbl muto3a. KapuoknHes n 1muTokuHe3. buosornueckoe 3HaUYeHUE
MHUTO3A.

Perynsiiuss MUTOTHYECKOrO IMKIA KIETKU. [Iporpammmupyemasi KieTodHas
rubesp — anomnTos.

KrnerouHnoe siapo, XpomMocoMbl, (DyHKUIHMOHaNbHAas TreHOMHKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmaperus u eudenu kiemox. «lL{ugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCcTpanuu

Tabmurer 1 cxembl: «OKW3HEHHBIN MUK KICTKH», «Mwuto3», «CTpoeHme
xpoMmocomy», «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenapaThl: «MHUTO3 B KJIETKaxX
Kopemka Jayka». KoHTpoabHasi padora Ne2 mo Teme: «OOMeH BemiecTB,
KU3HEHHbIH UK KJIETKI)

Jlaboparopnass  paOora  «/3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JladopaTopHas padora «Habmronenre MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB



buonornueckoe paszHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH ~ CTPOEHUS U JKU3HEACATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepumu, apxeu, OJIHOKJIETOYHbIE TpPHUOBI, OJHOKJIECTOUYHBIC
BOJAOPOCIH, APYTHE NPOTUCTHL. KOJIOHMAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacT€ld MHOTOKJIETOYHOIO OpraHus3ma. TKaHW, OpraHbl U
cucreMbl opraHoB. Opranusm Kak eauHoe 1emnoe. ['omeocras.

Tkanum pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTebHasd,
NOKpPOBHAsl, MPOBOAsAIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKUUN U pacoIoXKeHUsl TKaHEeW B OpraHax pacTeHHil.

TkaHM XKMBOTHBIX M YEJOBEKA. THIBI KMBOTHBIX TKAHEH: dMUTENHAIIbHAS,
COCAMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUA, (QYHKUUNA U
PACIIOJIOKEHNS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTteHuid. OpraHbel U
CHUCTEMBI OPraHOB KMBOTHBIX U 4enoBeKa. DYHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa tena opranusmoB. Kapkac pactennii. CkeneTbl OJHOKIJIETOYHBIX
MHOT'OKJIETOYHBIX >KMUBOTHBIX. HapyxHblii u BHyTpeHHUU ckener. CTtpoeHue H
THIBI COCTMHEHUST KOCTEM.

JIBmxkeHne  opraHu3mMoB. JIBHJKEHHME  ONHOKJIIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPOIIM3MBI M HACTUU. JIBHKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YeEJIOBEKA:
MbllIe4Has cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKMCIOTO Tra3a H
MHUHEPAJIBHBIX BEUIECTB pAacTeHUAMHU. [IuTanue KUBOTHBIX. BHYTpHUIIONOCTHOE U
BHYTPUKJIETOYHOE MHUIIEBapeHue. [InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IumeBapurensHble xene3bl. lIumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jprxanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe nbixaHue. /[prxarenbHas HOBEPXHOCTb.
XKabepHoe u n€rounoe ApixaHue. J{pIxaHne MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO3BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTteMa 4YejnoBeKa. MexaHW3M BEHTWIALUMU JIETKUX y ITHLl U
MJIeKonuTarommx. Perymsus apixanus. JlpixareabHble 00BEMBI.

TpaHcropr BemeCTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucremMa u €€ Oprasl.
KpoBeHocHast cucreMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru KkpoBooOpaleHus. DBOJIOLUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepna v e€ peryisaius.

Brinenenne y opramusmoB. BeigeneHue y pacreHud. Beinenenue y
KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranel BblaenaeHus. PuiapTpanus,
CeKpelrs U 0OpaTHOE BCAaChIBaHME KaK MEXaHH3Mbl pabOThl OPraHOB BbIIEIICHUSI.
CBsi3b MOJOCTH TE€NIA C KPOBEHOCHOW U BBIACIIUTENILHON cucTeMaMu. Boinenenue y
MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKUHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEIOBEKA.

=



3ammTa y OpraHu3MOB. 3alluTa Yy OJHOKIETOYHBIX OpraHu3moB. CHopbl
OakTepuii M LMCTBl MPOCTEHINMX. 3alldTa y MHOTOKJIETOYHBIX pacTeHUH.
Kyrukyna. CpencrBa macCUBHON M XUMHUUYECKOU 3alIUThl. OUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M WX TPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMyHHas cuctema uenoBeka. KietouHblit u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBIN U TPHOOPETEHHBIA CrerubuyecKuii
UMMYHHUTET. Teopusi KIOHaNbHO-ceNneKTuBHOro ummynurera (I Dpmux, ©. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHHUTETA B PAa3BUTUU CUCTEMHBIX 3a00JICBaHUH.

Pazgpaxxumocts ©  perymsiuMss |y OpraHu3moB. Pa3npaxumocts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxumoctb ©  perysinus y
pacteHui. PocToBbI€ BElIECTBA U UX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas perymisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJOLUNOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y ®KUBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pedexropHas nyra. bezycioBHble U yciI0BHBIE pe(IEKCHI.

['ymopanibHass perynsiuuss U 3HAOKPUHHASA CUCTEMa XWBOTHBIX W YEJIOBEKA.
JKenme3pl HHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[lelicTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM U DHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
cucrema.

JlemoHcTpanuun

IToprper: W. I1. [1aBnos.

Tabmuupelr 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocian», «bakrepun», «lIpocreitmme», «OpraHbl IBETKOBBIX PACTEHUID,
«CucteMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembd»y, «CTpoeHuE CTeOs»,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHM >KUBOTHBIX», «CKENET 4YelOBEeKay,
«ITumeBapurensHass cucreMa», «KpoBeHocHass cucremayn, «/lpIxarenbHas
cucreMa», «HepBHas  cucrema», «Koxka», «Mpimeunas  cucremay,
«BpiaenurenbHas cucteMa», «IHIAOKpUHHAs cucremay, «CTpOeHHE MBIIIIbDY,
«mmyHuTer»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTEHUN,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapun», «BHYTpeHHEe CTpOEHHUE MO0XKJEeBOro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikaromuxcsa»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MJeKonuTaomuxy», « Hepsaas cucrema uenosekay, «Pediexcy.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIIpenapaThl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIHH
HACEKOMBIX, HUTIJIOKOXKHX, >KMBBIC JK3EMIUISIPbl KOMHATHBIX PAacTeHHM, repbapuu
pacTeHUM pa3HBIX OTHEIOB, BIIAXHBIC IIpENaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
00opy/oBaHKE JIJIsl JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHH,
pacieryieHus Kpaxmaia u 0elIKoB 1oj1 ieicTBUeM (epMEHTOB, 000OPYI0BaHUE JIJIS
JNIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3MA
JbIXaTENbHBIX ABUKECHUN, MOJIEIIA TOJJOBHOIO MO3Ta Pa3jInyHbIX KUBOTHBIX.



JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaboparopHas padora «/3yuyeHue TKaHel JKUBOTHBIX.

JlaGopaTopHas padora «/3yyeHrne OpranoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHoKeHNe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIOYasi BETE€TaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHS:  MOYKOBAaHHME,  CHOPYJISLIMS,
(parMeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxkeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmenosa. [loBegenne xpomocoMm B menose. Kpoccunrosep. buonornuecknii CMbICIT
M€N03a M IIOJIOBOrO mponecca. Meno3 M ero MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpen3aponsiieBoe pazputue. ['aMmeTorenes y ;xuBOTHBIX. [1010BBIE JKENE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHe U SMOPHUOHANBHOE pa3BUTHE KUBOTHBIX. CrHOCOOBI
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WNunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOTHs — HayKa
0 Pa3BUTHH OPTaHU3MOB. Mopghozenes — 00Ha u3 2nasHulx npooiem dIMOPUOIOUU.
Konyenyua mopghocenoe u mooenu mopgoceneza. Cranum >MOpUOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpobOnenue. Tumbl  apoOieHUS.
Jlemepmunuposannoe u HeoepMuHupoéarHoe Opoobnenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH JpOOJICHHUS MIICKOMUTAIOMIUX. 3apOIbIIIEBhIE JIMCTKH
(racTpymsiuus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBbIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbiiia (dIMOpUOHANbHAS WHIYKITUS).
3akiagka T[UIaHa CTPOEHUSI JKMBOTHOTO KakK  pe3yJibTaT HUEpPapXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusiHue Ha >MOpPUOHAILHOE pa3BUTUE PA3TUUYHBIX
(aKTOpPOB OKPY’KAIOLIEH Cpebl.

Poct u pasButrue xuBOTHbIX. [locTaMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButue. Pa3zButue ¢ Meramopdo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX JKMBOTHBIX. bHOIOrMYecKO€ 3HAYE€HHE MPSIMOIO U HEMPSMOro
pa3BUTHS, UX PACHPOCTPAHEHHUE B Mpupone. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryISILIMU POCTa KUBOTHBIX U YesioBeka. CTaauu MOCTIMOPHOHAILHOTO Pa3BUTHS
y )KUBOTHBIX U 4yenoBeka. Ilepuoasl oHTorenesa yenopeka. CrapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmuoxxeHne um pasButue pacteHuil. ['amerodputr u cmopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuidl. (OOpa3oBaHuMe cCHop B IIpoliecce Meilosa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIBHBIX
Opranu3MoB. J[BOMHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHM.

MexaHu3MBbI PETYISIIMN OHTOT€HE3a Y PACTEHUMN U )KUBOTHBIX.

JleMOHCcTpanuu

IToptpetsr: C. I'. HaBamwmn, X. [lIneman.

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOXeHHE», «Tumbl Oecrmoaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMHUIIOMOHAIbD», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHUE THAPBD, «Melo3», «XpomocoMbl», «I'amerorenes», «CTpoeHue



AMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTaiuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BuTHE MaHCKOro »xyka», «Pa3zButme capaHum»,
«Pa3zBuTne nArymku», «/{BoMHOE OIIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JBYAOJIBHBIX pacTeHUI», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTbD», <«OKWM3HEHHBIM [UKI MXxa», <« KHU3HEHHBIA UK
NaropoTHUKAY, «KU3HEHHBIN UK cOCHbDY. KOHTpOobHas padora Ne3 mo teme:
«Pa3MHOKEeHUe U pa3BUTHE OPTaHU3MOB»

OOopynoBaHue: CBETOBOW MHUKPOCKON, MHUKPOMNpENnapaThl SHLEKIETOK U
CIIEpMAaTO30MI0B, MOAENb « LUK pa3BUTHS JATYILIKWY.

JlabGoparopHasi padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTax».

IlpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOJICTBA 3apOAbILIEH
MIO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIHX
pacTeHUIN».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonbnoBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapmneuenko, FO. A. dunmumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHBIE TEHETHUYECKHE MTOHATUS U CUMBOJIBL. I 'OMOJIOrMYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJBTCPHATUBHBIE NPU3HAKW, JOMUHAHTHBIA M PELECCHUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHbIE ~ METOABl  TE€HETUKU:  THOPHUIOJIOTUYECKUHM,  LIUTOJIOTUYECKUH,
MOJIEKYJSPHO-TEHETUYECKHU .

JlemoHcTpan Ul

[Toprpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basuios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogee-PecoBckuii.

TaOnuiet u cxembl: «MeTobl TeHETUKNY, «CXeMbI CKPEIIUBAHU .

JladopaTtopnas paGora «/lpo3odpuna Kak OOBEKT TIE€HETUYECKHUX

HUCCIETOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnens — 3akoH

eAMHO00pa3usi THOPUIOB MepBOro nokoneHus. [paBuno nomuHupoBanus. Bropoi
3aKk0OH MeHaens — 3aKOH paclleIUIeHWs NPU3HAKoB. LlUToslornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpEIIMBaHus. [ MIoTe3a YuCTOTHl TaMeT.

AHanmuzupymomiee ckpemuBanue. [[poMexyTouHblil XapakTep Haclael0BaHMs.
Paciueruienre npu3HakoB IIPU HEMTOJIHOM JIOMUHUPOBAHUH.

Jurndpuanoe ckpemmpanue. Tpetuil 3akoH MeHens — 3aK0OH He3aBUCUMOT O
HaclieZIoOBaHUs  MpU3HaKoB.  LluTtojoruueckue  OCHOBBI  JUTHMOPHUAHOTO
CKpELIMBAHMUS.

CuerieHHoe HacienoBaHue npuszHakoB. Paborer T. Moprana. CrerieHHOe
HACJIEN0BaHUE TE€HOB, HAPYIIEHUE CUCIUICHUS MEXKAY TIE€HaMHUu. XPOMOCOMHAas



TEOpHUsI HACIEACTBEHHOCTHU.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPENEICHHS N0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelii U rereporaMeTHnlii Ioi. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HaciienoBanue npu3HaKoB, CUEILUICHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucrema. [ImeroTponust — MHOXKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJencTBHE HEaJUICIbHBIX TE€HOB.
Komnnemenrtaprocts. Onucras. [lonmumepus.

['eHeTMUECKUI KOHTPOJIb Pa3BUTHSA PACTEHMM, JKMBOTHBIX M 4YEJIOBEKa, a
TaKkXke (U3NOIOTUYECKUX MPOLECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIHUH.
['eneTnueckue MexaHU3Mbl CUMOMOT€He3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3IUH
— Tapa3uT» U «XO35MH — MHUKpoOHMOM». ['eHeTHueckue achekTbl KOHTPOJI U
MU3MEHEHUS HAClIeZICTBEHHON NH(POPMAILINK B MTOKOJICHUAX KJIETOK U OPraHU3MOB.

JeMoHCcTpanuun

IToptpersr: I'. Mennens, T. Mopras.

Ta6muubr u cxemsl: «I[lepBbiit U BTOpoii 3akoHBl Menaensy, «TpeTuil 3akoH
Mennens», «AHanU3MpYymOIlee CKpelnBaHue», «HemomHoe ITOMUHHpPOBaHUEY,
«CriemyieHHOE HacleoBaHUE TMPHU3HAKOB y JApo3oduibly, «['eHeTnka momiay,
«Kapuotun uyenoseka», «Kapuotun apozodmiby, «KapuoTunm OTHUIBD,
«MHOXeCTBEHHBIN aJUIeNIn3M», «B3auMonencTeue reHoBy.

OOopynoBaHue: MoAeNb I JAEMOHCTpAallMM 3aKOHOB €IMHOOOpa3us
ruOpuIOB MEPBOrO IOKOJIEHUS U PACUICIUICHUS MPU3HAKOB, MOJENb JUIs
JEMOHCTpAlMy 3aKOHAa HE3aBUCHUMOIO HACJCAOBaHUA IPU3HAKOB, MOJEIb I
JEMOHCTpAlMU CUEIJIEHHOTO HACJIEAOBaHUs IPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKporipenapar: «po3zodpunar.

IIpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEUIMBaHUS Y APO30(DHIIBD».

IIpakTnueckas  padora  «M3ydeHwe  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(DHIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumogeiictBue reHotuna W cpenbl mpu  (GopMupoBaHMHM (EHOTHUIIA.
N3menunBoCcTh mpu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buel
M3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJICICTBEHHAS.

MonudukannonHas U3MEHUYUBOCTb. Pomp cpeasl B (QPOpMHUpPOBaAHHUH
MOIU(PUKAIMOHHON M3MeHunBocTU. Hopma peakuuu mpusHaka. BapuannoHHBIM
psn u BapuaunoHHas kpuBas (B. Horanmncen). CpoiicTBa MoIu(UKAIIMOHHON
M3MEHYMBOCTH.

['eHoTunuueckass N3MeHYMBOCTh. CBOKCTBA T€HOTUIINYECKONM U3MEHYUBOCTH.
Buibl reHOTUITHYECKON M3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunatuBHas W3MEHYMBOCTh. Mei03 W MOJOBOM MpoLEcC — OCHOBa
KOMOMHATHBHON U3MEHUYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTH B CO3JJaHUU
TF€HETUYECKOro pa3Ho00pa3us B mpeiesiax OAHOro BUA.

MyrauroHHass W3MEHUYMBOCTHb. Buabl MyTanuid: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  WHIAYLUPOBaHHbIE MyTaluu. SaepHele U
nuTornazMarnyeckue myranuu. CoMaTH4eCcKHe W IMOJOBblE MyTauuu. lIprdnHb
BO3HMKHOBEHUs MyTauuii. MyTareHsl W WX BIHASHAE HAa OpPraHU3MBL.



3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpolecca. 3aKOH TOMOJIOTMYECKHX PSIAOB B
HacneacTBeHHOM u3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Dnuecenemuxa U dNULEHOMUKA, PpOJb dNULEHemUYyecKux @akmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

Tabmuubpl u  cxembl: «Buugbl u3MeHUMBOCTHY, «MoaudukarmonHas
U3MECHYHUBOCTH, «KomOnHaTHBHAS W3MEHYHMBOCTBY, «Meio3»,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUs YeI0BEKa», « BUIAbI MyTaIuiiy.

O6opynoBaHue: *UBbIE M repOapHble 3K3eMIUISIPhl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHUYHBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHHWe BapHallMOHHOTO psiga W
BapUALlMOHHON KPUBONY.

IIpakTnueckas padora «Myranuu y J1po3oduiasl  (HaA TOTOBBIX
MHKpPOIpenapaTax)m».

Tema 14. I'eneTuka 4esi0BeKa

Kapuorun denoBeka. MexIyHaponHas MporpaMma HCCIECIOBAHUS TE€HOMA
yenoBeKa.  Meroapl  HM3y4eHHMSI TEHETUKHA  YEJOBEKA:  IeHEAJIOTMYECKHU,
OJIM3HEIIOBBIH, UTOr€HETUYECKUA, MOMYJSIIUOHHO-CTATHCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE OIpeAcICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacnencreenHbie 3a001eBaHus YyeoBeKa. I eHHbIE M XpOMOCOMHBIC
O0one3Hn 4yenoBeka. boJle3HM C HACIEACTBEHHOM MPEIpacroiioKeHHOCTHIO.
3Ha4YCHUE MEAULIMHCKOW T€HETUKHA B MPEAOTBPAICHUH W JICUEHUU TE€HETUYECKHUX
3a00JIeBaHMi 4YenoBeKa. MeauKo-rTeHeTuYecKoe KOHCYyJIbTupoBaHue. CTBOIOBBIE
KJIETKU. [IOHSATHE «T€HETUYECKOro rpy3a». ITHUYECKUE ACTIEKThl MCCIEAOBAHUN B
00J1acTH peAaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (aKkTOpbl TIOBBIIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUecKOMY U XUMHUUYECKOMY 3arpsi3HEHUIO OKpYyXaroien cpepl. ['eHeTnueckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JeMoHCcTpanuu

Tabmuier u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHUs T€HETHUKU
4yeJIoBeKay, «I eHeTuuecKkue 3a00JIeBaHus YETIOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHATU3 POJOCIOBHON».

Tema 15. Cestekuusi OpranHu3sMoB

JloMecTukanust W ceneKkuus. 3apoXKJICHUE CEJICKIHMU W JOMECTUKAIIHUH.
VYuyenue H. W. BaBunoBa o IleHTpax mnpouCXOXKACHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHui. Poib cenexkiuy B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
KUBOTHBIX. CopT, mopoma, MmTaMM. 3aKOH TIOMOJOTMYECKUX PSAJI0B B
HaciaeacTBeHHoM wum3MeHuumBoct H. WM. BasuioBa, ero 3HaueHue IJId
CEJICKITMOHHON PabOTHI.

Metonbl cenekunoHHOM padoThl. MCKycCTBEHHBIN OTOOp: MacCcoOBbIA U
VH]INBU1yaJIbHBIU. JTamnel KOMOMHAIIMOHHON CCJICKIIMH. HcneiTanue



npou3BoJUTENe 1o MOoTOMCTBY. OTOOp MO TEHOTUIY C IOMOIIBIO OICHKU
(eHOTHIIA TOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ IomoIbio aHanmsa JIHK.

HckyccTBEHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PannanimoHHbIil 1 XUMUUECKUN MyTareHe3 Kak UCTOYHUK MYTalluil y KyJbTYPHBIX
(¢opM opranuzmoB. lcnonab30BaHWE TE€HOMHOTO PEJAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK /1 moy4deHus: nCX0JHOTO MaTepuaa Jisi CENEKIINH.

[lonyuyenue MTOJIMTUIONIOB. BnyrpuBnnoBas rUOpUIU3aLIUSL.
bmuskopoacTBeHHOE — cKpeliMBaHWe, WM  UHOpuAuHr.  HepoacTtBeHHOe
CKpeluBaHue, uian ayropunuur. ['erepo3uc u ero mpuuunbl. Vcmonb3oBaHue
rerepo3uca B cenekiuu. OtaanénHas rudbpuamsanud. Ilpeogonenue Oecruionus
MEXBUOBBIX THOPUAOB. JIOCTUXKEHHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enénast
DeBONOYUAN.

CoxpaHeHue U W3y4EeHHE T€HETUYECKUX PECYPCOB KYJBbTYPHBIX PAaCTEHUU U
WX JUKUX pOAWYEH JUIsi  CO3JAaHUS  HOBBIX COPTOB W THOPHIOB
CEIbCKOXO3UCTBEHHBIX  KYIbTYp. J3yuenue, coxpauwenue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensiax YAVUUEeHUs CYuecmeyiomux u co30anusi Ho8blx NOpoo, JTUHUL U KPOCCO8, 8
MOM uyucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCIe008aHUl,
nepeooswvix uoell U nepcneKmueHblX MmexHoI02Ull.

JleMoOHCcTpanuu

[Toprpers: H. WM. Baunos, . B. Muuypun, I'. [I. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuiel 1 cxembl: « LleHTpbl IPOUCXO0KACHHUST 1 MHOTOOOPa3usl KYJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEICTBEHHOW H3MEHUYHUBOCTH,
«Mertoapl cenexuuny, «OtnanéaHas rudbpuanzanus», «Myrarenesy.

JlaboparopHast padora «l3yueHHne COPTOB KYJbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CENIEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHHI».

IKCeKypeusi «OCHOBHBIE METOABI M JOCTHMIKEHUS CEJEKLHMH PAacTEeHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA y4acCTOK, B TEIUIMYHOE XO35HCTBO, B J1aOOpaTOpPHUIO
arpOYHUBEPCUTETA UM HAYYHOT'O LICHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAs1 OMOJI0TUsA

OOBEKTHI, HCHOJB3yeMble B OMOTEXHOJIOTHHM, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpanuunoHHas
OMOTEXHOJIOTUA:  XJIEOOMEUEHUE, TMOJyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAeNMEe. MukpoOuonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOJIOIMYECKUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIIOT M BUTAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHHUS H
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJTYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJZiepKallliX HE BCTPEYaroluecs B IpUpoe OMOCUHTETUYECKUE MTyTH.

Knerounas unxenepus. Meroapl KyJbTypbl KJIETOK M TKAHEH PACTEHUM U
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpuUAM3alLUS W COMATUYECKUU
smOpuoreHe3. lcnosib30BaHuE TaluiONOB B CeleKUUU pacTeHuil. llomyuenue



MOHOKIOHANbHBIX aumumen. Vcnonv3zosanue MOHOKIOHAIbHBIX U NOJAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKoHCTpyKUus
SIMLEKJIETOK U KJIOHUPOBAHUE JKUBOTHBIX. MeETOA TpaHCIUIAHTAlUU SIAEP KIIETOK.
Texnonoeuu 0300p08JIeHUS, KYTTbMUBUPOBAHUS U  MUKDPOKIOHATLHO20
DA3MHOIICEHUSA CENbCKOXOZAUCMBEHHBIX KYIbMYD.

XpoMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomOuHantHbIX JJHK. Co3zoanue mpanceennvix opeanuzmos.
JIoCcTMKEHUsT W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHYKEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOoOJIeMbl TeHHON MHKEHEPHUH.

Menununckue 6uorexnosioruu. [loctrenomuas mudponas mequiuna. [P -
JMarHoCTUKa. MeTa0oJIOMHBI aHaJU3, TEHOICHTPUYECKUM aHalIu3 MpoTeoMa
YeJI0BEKa Ul OLIEHKH COCTOSIHUS €ro 370poBbs. McIonp30BaHME CTBOJIOBBIX
kjneTok. TaprertHas Tepanus paka. 3D-OumoumkeHepust nis  pa3pabOTKu
(yHIaMEHTATbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUH, CO3aHMsI KOMIUIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJOTHil TpEXMEpHOro OMONMpPUHTUHTA U cKaddonauHra
JUISL PELLICHUS 33]1a4 [epCOHAIM3UPOBaHHON MeauunHbl. KoHTpoJibHas padora Ne
4 mo Teme: «l'eHeTHKa, HACJEACTBEHHOCTb, CeJCKIUSl OPraHU3MOB U
OMOTEeXHOJIO0T UsD».

Coznanue BEKTOPHBIX BAaKIUH C IIEJIbI0 OOECreYeHHs] KOMOMHHUPOBAHHOU
3amuThl oT Bo30Oyaurtener OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukunonupoBanuss PHK-comepxamux BHpyCcOB, BBI3BIBAIOIIMX OCOOO OMACHBIE
3a00JI€BaHUS YEJIOBEKA U JKUBOTHBIX.

JleMOHCcTpanuu

Tabmuubl 1 cxeMmbl: «Vcnosib30BaHHEe MUKPOOPTaHU3MOB B NMPOMBIIUIEHHOM
IpOU3BOACTBEY, «KieTounas nunxkeHepus», «I eHHass HHKECHEPUS.

JlaGopaTopHas padora «/3yyeHue 00bEKTOB OUOTEXHOJIOTUI.

IIpakTuyeckas padora «llosydeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

IKeKypeusi «bHOTEXHOJIOTUST — BaXKHEWIAas MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 kaacce
Conepxanne Tem yueOHOro npeamera «buosorus»

Paznen 1. Pa3zButrue npeacraBjieHuid 00 IBOJTIOLUNH KUBOU P UPOIBI

Bo3HuMKHOBEHME W pa3BUTHE HBONIOLUMOHHBIX IpencrasieHnil. Yapn3 [dapeun u
€ro  Teopus  IPOUCXOXKIAEHHUs  BUIOB.  JloKasaTesjbCcTBa  DBOJIOLIUM.
OMOpHOIOruYecKue JI0OKa3aTesbCTBA SBOJIIOLINH. Mopddonornyeckue
JIOKa3aTeNbCTBA ABOJMIOUMH. llaneoHTomornueckue I0Ka3aTeabCTBa SBOJIIOLUU.
buoreorpagpuueckue 17} MOJIEKYJISIPHBIE J0Ka3aTenbCTBa DBOJIIOLIUH.
OpomounonHas teopust JK.b. Jlamapka. Ponb 3BOMIOIMOHHOW TEOpUHM B
(opMHpOBaHUE COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUpA.

Pa3znen 2. MexaHu3Mbl IBOJIOIMOHHOI O MPoOLieCcca



Pormp u3MeHUMBOCTM B 3BOMIOLMOHHOM Ipouecce. Yuenue Y. JlapBuHa o
ectectBeHHOM 0TOOpe. Dopmbl 00pbOBI 3a cymecTBoBanue. Yuenue Y. Jlapsuna o
ecrecTBeHHOM 0TOope. OOpa3oBaHue HOBbIX BUAOB. lIpakrnueckas pabora Nel
«CpaBHUTEIbHASI XapaKTEPUCTUKA €CTECTBEHHOTO U HMCKYCCTBEHHOTO OTOODa».
K/p Nel no teme: «Pa3Butue npeacraBieHuil 00 3BOJIIOLMH )KHUBOI IPUPOJIBI».

Pa3znen 3. CunTeTH4YecKasi Teopus IBOMKOIMH. MUKP 03B OIIOIHA

Bun. Kpurepuu Buna. [lonynsauus. OCHOBHBIE ITOJOKEHHS] CHHTETUYECKON TEOPHUH
HBOMIOITNH. DOPMBI €CTECTBEHHOTO 0TOOpa B monyisiiusax. Jpeiid reHoB — daktop
sBomoIH. M3omsius — sBomronMoHHbIi pakTop. [IprucrnocodaeHHOCTh-pe3yabTaT
nevictBus paktopoB sBoonuu. K/p Ne2 mo teme: «CuHTETHYECKass TEOpHs
3BOITIOUMHU. MUKPOIBOIIOLIHSY.

Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH IBOTIOIU M. MaKp 03B OII0IUA

MaxkposBomonyisi.  OCHOBHBIE — HANpaBICHHs  SBOJIIOLMOHHOIO  IPOLECCa.
IIpaktnueckas pabora Ne2 «CpaBHMTENbHAs XapaKTepUCTUKA MyTeH U
HanpasieHU 3Bomonun». [Ipaktuueckas padora Ne3 «BoisiBnenue apomopdosa y
pacTeHuil U KUBOTHBIX». [IpakTuueckas padora Ned «BrisiBieHue nanoanantauui
y pacTeHuid W IKUBOTHBIX». MukposBomonuss. OCHOBHBIE HaIPABJICHHUS
HBOJIIOLIMOHHOIO IIpoLIECcCa.

Pa3znen 5. BosHuKHOBeHHE *KU3HU HA 3eMJIe

Pa3zBurtue Hpe,Z[CTaBHeHI/Iﬁ O BOBHMKHOBCHHH KHU3HH. COBpeMeHHBIe B3TJI1bI Ha
BO3HHUKHOBCHHC XN3HU.

Pa3pen 6. PazBurue :xu3Hu Ha 3eMmJie

Pa3BuTue xu3HM B mpoTrepo3oe. PazBuTue *u3HM B paHHEM najeo3oe. Pa3zputue
KU3HHM B IO30HEM majneo3oe. Pa3zButue Xu3HH B Me3030€. Pa3Butue *u3HH B
KaiiHo30e. MHoroo6pasue opranuyeckoro mupa. Kmaccudukanus opraHuzMos.
K/p Ne3 o teme: «Bo3HUKHOBEHME KM3HU Ha 3eMJIe, pa3BUTHE KU3HU Ha 3eMJIe).

Paznen 7. IIpoucxoxkaeHue 4eJ10BeKa

bimkanme «pOACTBEHHUKW» YEJI0BEKa CPEIU KUBOTHBIX. DPAaKTOPBI 3BOJIIOLUU
yenoBeka. OCHOBHBIE ATallbl 3BOJIIOLMHA MPUMATOB. YelloBeK yMmenbld. YemoBek
npsamoxoaamuii. [losBienue yenoseka pazymHoro. Kpomanboniel. Yenoseueckue
pacel. IIpaktuueckas pabora NoS5 «UYenoseueckue pacb». K/p Ned mo Teme:
«IIponcxoxneHue 4emoBeKa.

Pa3nea 8. IkocucreMnl

[Ipeqmer »skomorum. kojornueckue (aktopel cpenbl. B3auMmopeicTBue



nomyJssiui pa3Heix BugoB. CooOmiecTBa. DxocucTeMbl. [IoTOK sHepruu U Lenu
nutanusi. CBoiicTBa ’kocucteM. CmeHa skocucteM. ArporeHosbl. K/p NeS mo
TeMe: « IKOCUCTEMAY.

Paznen 9. buocepa. Oxpana 6uocdepni

CoctaB u ¢Qyukuum Oumocheprl. KpyroBopor XUMHUUYECKUX  DIEMEHTOB.
buoreoxumuueckue mporeccsl B Onocdepe.

Paznen 10. Biusinue yesioBexa Ha 0uochepy

['mobansHbIe HKOMOrHMUeckue mpodiembl. OOIMECTBO M OKpyxkaromas cpena. K/p
Ne6 o Treme: «buochepar.

Pa3znen 11. IloBTOpenue

Knerka - enununa xuBoro. PasMHOXKEHUE W pPAa3BUTHE OPraHU3MOB. OCHOBBI
TeHETUKH W cenekiuu.  OBomonus. OCHOBBI  3KoyorwHu.  buocdepa.
[IpoucxoxaeHne yemoBeKa.

Temarnueckoe NJIAHUPOBAHME 10 MIPEAMETY

10 xaacc
No HaumeHnoBaHue KoaunvecTBo yacoB
/i pa3esioB U TeM Beero Kontponbubie | IIpakTuueckue
NMPOrpaMMabl padoThI padoThI
1 buosorus kak Hayka 1
5 JKuBbIe CUCTEMBI U X 5
U3y4eHue
3 Bbuonorus kieTku 2 0.5
4 XuMuueckas 10 1
opraHu3aIus KIeTKU
5 Crtpoenue u pyHKINUU 3 1 5
KIICTKH
OOMeEH BEIIeCTB H
6 MIPEeBpAIICHNE YHEPTUN 9 1
B KJICTKE
HacnencrBenHas
7 uHdopmarus u 9 0.5
peanu3anus e€ B KIETKe
8 JKU3HEHHBIN ITUKIT 6 1 1




KJIICTKH

Crpoenune u pyHKIIMU

9 17 15
OpraHNU3MOB
PasMmHOXEeHUE U

10 8 15
pa3BUTHE OPraHU3MOB
I'enetuka — Hayka o
HACJIEICTBEHHOCTH U

11 2 05
U3MEHYUBOCTH
OpraHNU3MOB
3aKOHOMEPHOCTH

12 p 10 1
HACJIEJICTBEHHOCTH
3aKOHOMEPHOCTH

13 p 6 1
WU3MEHYUBOCTHU

14 ['eHeTuka deoBeka 3 0.5

15 Cenekiys OpraHu3MoB 4 1
buorexHosorusa n

16 CUHTETHUYECKAS 4
ounosorus

17 PezepBHOE Bpemst 1

Oo111ee KOJINYECTBO YaCOB 1O
102 13

nmporpamMme




11 kaacce

KoanuecTBoO IIpakTnyeckas 4acTb
Ne Ha3Banue pa3nena JacoB K/p wp
a/p
, | PasButne Hpe,Z[CTUaBJIeHI/Iﬁ 00 3
SBOJIFOITUH KUBOM IIPUPO/IBI
2 | MexaHnU3MBbI BOJIIOIIMOHHOIO 5 1 1
nporecca
3 | CHHTETHYECKAs TEOPHS IBOIOLNH. 9 1
Muxkpo3Bosronus
4| OcHOBHBIC 3aKOHOMEPHOCTH 5 3
ABOTIOITMH. MaKpOIBOJIFOITHS.
5 | BO3HUKHOBEHHE )KU3HU Ha 3eMIIe 2
6 | Pa3BuTHe XxU3HU HA 3emiie 8 1
7 | TIpoMCX 0K IEHNE YETOBEKA 8 1 1
8 | DKoCHUCTEMBI 8 1
9 | buocepa. Oxpana 6uochepsl 3
10 | BnusiHue yenmoBeka Ha Ouochepy 3 1
11 | TToBropenue 9
Hroro: 68 6 5




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

-bruonorus. buonornueckue cucremsl u nporeccel, 10 kimace/ Tepemon A.B.,
Ilerpocona P.A., Ob1iecTBO ¢ orpaHd4eHHON OTBETCTBEHHOCTHIO «OIL]
MHEMO3HHA»

* buonorus, 11 xnacc/ bopoaun I1L.M., demmmmi I'.M., Cabmuna O.B.; mox
penakuueit [llymuoro B.K., JIpiMmmia I'.M., AkiinonepHoe o0111ecTBO
«M3parensctBO «lIpocBemenue»

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCHI CETU
HUHTEPHET
1. https://m.eds00.ru/7f416720 - Enunas xomtekmus Ludporsix
00pa3oBaTeIbHBIX PECYPCOB
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