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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOGHOMY mpeamery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpejHero oduiero oOpasoBaHMs pa3paboTaHa Ha ocHOBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEeHH (penepanbHOi paboueil porpaMMbl BOCITUTAHHUS.

VYyebOuniii npeamer «buonorus» yriayOnéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM U3 KOMIIOHEHTOB MpeaMeTHO obnactu «EcTtecTBeHHO-
HayuHble npeaMmeTbl». CormacHo mnonoxeHusmM @OI'OC COO mnpodunbHble
y4deOHbIe MPEeIMEThl, U3y4aeMble Ha yIiayOJIEHHOM YPOBHE, SIBIISIIOTCA CIOCOOOM
muddepennmany oOy4eHHs] HAa YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUS W
NpU3BaHbl 00ECHEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, CpeHUM TTPOQECCUOHATILHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIBIM HM3 OJTUX Y4YeOHBIX TIPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
NPUOPUTETHOE PEIICHHE 00pa30BaTEbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/lay, CBSI3aHHBIX C mpodopueHTanuern oOydaroumxcss U CTUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHU HAy4YHOTO 3HAHUs, CBSI3AHHOIO C OMOJIOTHEH,
MEIULIMHON, SKOJIOTUEH, TICUXO0JIOTHUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMy mpeamery "buonorusa" na€r mpeacraBieHHE O
e M 3ajadax M3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriayOia€éHHOM
YPOBHE, ONpeaeiiseT o0s3aTebHOe (MHBapUAHTHOE) IPEJAMETHOE COJIEp>KaHUE, €T0
CTPYKTYpHpOBaHME IO pa3jeiaM M TeMmaMm, paclpeleseHue M0 Kiaccam,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh H3YUYEHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4YEOHOro mpolecca,
BO3pPAaCTHbIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peain30BaH MPUHIUI MPEEeMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBJICHHOCTh Ha  MOCJENYIollee pa3BUTUE  OUOJIOTMYECKUX  3HAHMM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HM, Ha
BOCIIUTaHUE OEpEeKHOr0 OTHOIIEHUS K OKpyXalolehd mnpuponHoi cpene. B
nporpaMme 1o OWOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXKHOCTHM y4eOHOro MpeameTa
«buonorusty B peamuzauuu  TpedboBaHuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GOpMHpPOBaHUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIILHOW  JEATEIbHOCTH
oOy4Jarommxcs MO OCBOCHHMIO COJEpKaHUs OHOJOTMYECKOro o0Opa3oBaHUs Ha
YPOBHE CpPEeAHEro 0011Iero 00pa3oBaHuUs.

VYuebnpiii npeamer «buonorus» Ha ypoBHE CpeIHEro 00Iero oOpa3oBaHUS
3aBepmiaeT OuoJNIOTMYecKoe O00pa3oBaHWE B IIKOJIE MW OPUEHTHPOBAH Ha



pacIivpeHre U yriiyoJieHHe 3HaHUK 0OydYaronuxcsl O JKMBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPDHOM M KJIETOYHOW OWOJIOTHH, SMOPUOJIOTMU W OWOJIOTMH Pa3BUTHS,
TeHETUKH, CENEKI[MU, OMOTEXHOJIOTUH, FIBOJIOIIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buosorus» Ha yIIIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO HAa TMOATOTOBKY OOYYaIOIMMXCA K MOCIEAYIONIEMY TMOTyYCHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax W OpraHu3alusx  CpPEIHEro
npodeccuoHanbHOro oopa3zoBanus. OCHOBY €ro CoAEp X aHUsl COCTABIIAET CUCTEMA
OMONOTUYECKUX  3HAHWUW, TMOJNYYEHHBIX TIPH HU3YYCHUH  OOYUYAIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX DPAa37eIOB OMOJOTUH HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHUS TOJYyYalOT pa3BHUTHE. Tak,
pacIIMpeHbl W YIIIyOJICHbI OWOJIOTMYECKHE 3HAHUS O PACTEHUSAX, YXUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME€ YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI ISl TIOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamusi OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMUA OOYUYAIOMIUMHUCS TIPH H3YICHHUH
bU3UKH, XUMHUH, TeoTpaduu 1 MaTEMaTHUKH.

CtpykTypa mporpamMmbl Mo y4yeOHOMY mpeamery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI ¥ OSBOJIOIMOHHBIA TIOMXOJIbI K HW3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBbIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AIHH, BOJIOIMH OPTraHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHetsl. Tak, B 10 kmacce
M3Yy4aloTCd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrMH, 3MOPHOJIOTHH H
OWONOTUY PA3BUTHS, TEHETUKU W CEJEKIIUH, OMOTEXHOJOTUHW W CHUHTETHYCCKOU
OMONOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYyYaromUXCcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uenoeka. B 11 kiacce u3ywaroTcs 3BOIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTHUHU U yYeHHe 0 Ouocdepe.

VYueOnbli mnpeamer  «buonorus»  OpU3BaH  O0ECHEYUTh  OCBOCHHE
O0OyJarOIIMMUCST OMOJOTUYECKUX TEOPUI M 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JeXKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O
CTPOEHUH, MHOTo00pa3uv M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOIYJISIUH,
OWMOIIeHO3a, YKOCHCTEMBI, O BBLIAIONINXCS HAYYHBIX JTOCTHKCHHUSIX, COBPEMECHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIATHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[ms
pa3BUTHS U TONJEPKAHMS HHTEpeca OOyYaroluXcsi K OWOJIOTMM Hapsiay Co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHHUS M Pa3BUTHS
TOW WJIM WHOW 0O0JacTH OMOJIOTUM, BKJIQJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pEIIEHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lens nzyuenus yueoHoro npeamera «buonorus» Ha yrayOn€HHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHM3alli J>KUBBIX CHCTEM PAa3HOTO0 paHra W MNPUOOPETeHHWE YMEHHH
MCITIO0JIB30BaTh 3TU 3HaHUS B (POPMHPOBAHWU MHTEpPECa K ONpPENeaEHHON 00JIacTh
poeCCHOHANLHON NIeATeTLHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4e0HOTO 3aBEeICHUS JIJIsl TPOIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JlocTmkeHne T1iend u3ydeHuss ydyeOHoro mpeamera «buomorus» Ha
YIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIIEIYIOLIUX 3a0a4:

OCBOEHHE O0OYYAIOIIUMHUCA CHUCTEMbI OMOJOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIAX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTroOOpa3uu U OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTeoIeH03, Orocdepa); 0 BBIIAOMINXCS OTKPHITHIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYaloIMXCsS C METOJaMU TIO3HAHMS KUBOW MPHUPOJIBIL:
UCCJEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJOTUM, HSMOPHUOJIOTHUM U OWOJOTUM Pa3BHUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJIOTUU M CHUHTETHYECKOM OHOJIOTHH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJlaMH  CaMOCTOSITENIbHOTO  TPOBEIACHHUS  OMOJOTHYECKHUX
ucclieIoBaHU B JlabopaTtopur W B mOpupoae (HaOIOAeHUE, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHHE);

OBJIaJIcHHE OOyYaroUIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMENH W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTUM M COLMAIbHO-d)KOHOMUYECKUMH U  HKOJIOTMYECKUMU
npoOiieMaM 4eJOBEYeCTBa; OIEHWBATH IOCJEICTBHUS CBOEH ACSATENIBHOCTU IO
OTHOILICHUIO K OKpY’KalIleld NpUpPOAHON cpeae, COOCTBEHHOMY 37I0POBBIO U
30POBBIO  OKPYXKAlOLIUX  JIIOJIe; OOOCHOBBIBATH W  COONIOJATH  MEpbI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00yYaIOIUXCS MHTEIIEKTyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMBIMH €10 TpobdiIeMaMH, METOI0JOTHEH
OHOJOrNYECKOTO UCCIIeIOBaHMUS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAETUPOBAaHUS OMOIOTMUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHUE y 00YyYaIOIMXCs IEHHOCTHOTO OTHOILECHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00bEeKTaM U ABJICHUSIM; (DOPMUPOBAHUE IKOJIOTHIECKOM,
TFeHEeTUYEeCKOM TpaMOTHOCTH, OOIIel KyJIbTYypbl TMOBEAEHUS B MPUPOJE;
MHTErpalii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpereHrue  OO0y4arolMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
PUPOAOIIONIH30BAHUN (COOMIOJICHUE TPABWII TOBEACHUS B NPUPOJE, OXPaHBI
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 370POBbS
OKpYyXXaromux Jrojed  (coOmromeHuss Mep npoduIakTUKU — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTU >KU3HEAEATEIbHOCTH B YPE3BbIUAWHBIX CHUTYaIUSIX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOyYaroIIUMHCS
WHIWBUYAJIbHOU oOpa3oBaTeIbHOI TPACKTOPUH, CITIOCOOCTBYIOIICH
nocieaymneMy mnpodecCHOHaIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUH C
WHJUBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTIMU PETHOHA.

OO011ee YynCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMH Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, cocraBisier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 ygaca (3 yaca B Heeio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHUU
OCYLIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACPKAHUS M HAIpPABICHHOCTU Ha
OpOAODKEHHE OHOJIOTUYECKOro  00pa3oBaHUS B OpPraHM3alUsIX CpPEJHEro
po(decCuOHaIBFHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABJIIETCSI MPOBEJICHUE JAa0OPATOPHBIX M MPAKTHUYECKUX padoT. Takxke ywacTue
O0Oy4Jaronuxcss B BBIMOJTHEHUN TPOEKTHBIX M Y4eOHO-MCCIIEeIOBATEILCKUX PAOOT,
TEMaThKa KOTOPBIX OMNPENENseTCS Y4YUTEJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX yCIOBUM.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpamMmsbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJyiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTUSA
Ouosiornu.  buojmornueckMe HayKd W U3yyaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJHBIE W TMOUCKOBBIE HAy4YHbIC HWCCIECAOBAaHUS B
OHMOJIOTHH.

3HaueHue OMoJoruU B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. Ilpodeccun, cBszanHbie ¢ Ouosiorueld. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus,
VY. I'apseui, I'. Mennens, B. U. Bepuanckuii, 1. 11. I1laBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxk. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsizb OMOJOTMM C JAPYTMMH HaykaMuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

XKupbie cuctembl Kak mnpeamMeT wuzydeHus Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOXXHOCTh MW YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIJIETOYHBIM,
TKaHEBbIN, OpraHW3MEHHBIN, MOMYJISIIUOHHO-BUOBOM, ASKOCHCTEMHBIN
(Ouoreouenoruueckuit), oOuochepusrii. Ilpoueccel, npoucxoasue B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU KUBOro. JKu3Hb Kak Qopma CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3ydenune kuBbIX cucteM. Meroasl Ouosiorndeckoi Hayku. HaOmronmenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonarue o 3aBUCUMON U
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanue »skcnepumenta. IloctaHoBka u
nmpoBepka rumnote3. HyneBas rumnote3a. [loHsTiue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbBIX. OIleHKAa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUuMHBI WCKaXX€HUST PE3yJbTaTOB »JKcriepumeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuiet 1 cxembl: «OCHOBHBIE TIpU3HAKH >KU3HWY, «buonornyeckue
cucteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OpPraHU3alMd >KUBOH
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusMayn, «buoreonenos», «buochepa», «Metobl
W3y4YE€HUS )KUBOU IPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHUE s IPOBEACHHUS
HaOJII0/ICHHU M, U3MEPEHHH, SKCTIEPUMEHTOB.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS e€AWHHUIIA KUBOTO. Mcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas Teopus (T. IlIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPHUH.

MeTtonpl  MOJIGKYJSIPHOM H  KJIETOYHOM  OHOJIOTHH:  MHUKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnnamTsHoe
HeHTpuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yyenue ¢ukcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHerHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabmuiel u cxembl: «CBETOBON MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUIY.

OGopynoBaHKe: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBLHBIX KIIETOK.

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHWMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMHKPOIJIEMEHTHI.
Bona n e€ posb Kak pacTBOpUTENSA, pEareHTa, ydyacTue B CTPYKTYpPUPOBAHUU
KJIETKHU, TEIUIOperyjsanuu. MuHepalibHble BeIeCTBa KJIETKHU, UX Ouosioruyeckas
posb. POnb KATHOHOB M AaHHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKU. buosorndueckue mnoauMmepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTYyphl O€lIKOBOW MoJieKyJibl. [lepBuunas
CTPYKTypa Oenka, TNeNnTUaHas CBsi3b. BTopuuHasi, TpeTU4YHAasl, YETBEPTUYHAS
cTpyktypbl. Jlenatypamus. CoiictBa OenkoB. Kimaccudukamms — OGenkoB.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.

YraeBonbl. MoHOCaxapuabl, AMCAXAPHUIBI, OJTUTOCAXapUIbl U MOJUCAXAPUIBI.
OO0mmii 1IaH CTPOEHHS W (PU3MKO-XMMHUYECKHE CBOMCTBA  yIJIEBOJOB.
buonornyeckue GyHKIMM yTIIEBOIOB.

Jlunuael. ['mapodunbHO-ruapOodoOHBIe cBOMcTBA. Knaccudukarus TUmmmoB.
Tpurnunepunpl, (ocdoaunuabl, BOCKU, CTepouibl. buonormyeckue GyHKIMH



aunuoB. OOIIre CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. [JHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIOT.
Hyxkneotunpl. [lpunnun kommuiementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupaiib. MecTtoHaxoxaeHne u omonorndeckue ¢yukmun JJHK.
Buasl PHK. ®yukuuu PHK B kiietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Moiiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. [lpyeue wykaneozuompugocpamer (HT®). CexBenupopanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nPomeoMuKu.

CrpykrypHas Ouosiorus: OMOXUMHUYECKHWE U OMOpU3UYECKHE HCCIIeI0BaHUs
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONEKyl. Mooeruposanue
CMpYKmypol U QYHKYUi 6UOMONEKYN U ux Komniekcos. Komnviomepnoiii ousaiin u
OpeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpersr: JI. [Tomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHknuH,
@. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHYECKHX JJIIEMEHTOB B  HEXKUBOU
npupone», «PacnpeneneHne XuMHIECKUX JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmunbel u cxembl: «llepuoguyeckass TabnuIa XUMHUUYECKUX AJIEMEHTOBY,
«CtpoeHue MoJeKyJibl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIeKYJIbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yriieBooB», «CTpoeHHe MOJIEKyN JIMNUAOBY, «HyKIenHOBBIE KHCIOTBD,
«Crpoenue Monekyasl ATO».

O6opynoBanue: XUMHAYECKAsl OCY1a U 000PYI0BaHUE.

JlabopaTtopnas pabora «O06HapyxeHHe OETKOB C TTOMOIIBI0 KaUeCTBEHHBIX
peaKuii».

Tema 5. CTpoenue u QyHKIUM KICTKH

Tunbel KIETOK: JyKapuoThuecKas W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIHOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTuIeckou kiaeTku. Kinerounas cteHka OakTepuid u apxen.
OcoOeHHOCTH CTpPOEHHsI TeTepOTPO(HON M aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKApHOT B OMOIIEHO3aX.

Crpoenue U (GyHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckas wmemOpana (mazmanemma). CTpyKTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHcopT BEWIECTB Yepe3 IIa3MaTUYECKyI0 MEMOpaHy: MacCCUBHBIN
(muddysus, obneruénnas auddysus), aKTHUBHBIA (MEPBUYHBIA W BTOPUUYHBIN
akTHBHBIN TpaHcriopT). [lomympoHuriaeMocts MemOpanbl. PaGora HaTpwuii-



KaJJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuros. Jk301uto3. Kiuetounas
creHka. CTpyKkTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, TpuOOB.

[urtomna3ma. [uto3omne. Llutockener. [IBmxenune nurormiazMbl. OpraHouasl
kieTkdn. OJHOMEeMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIA3MaTUYECKasl CEThb
(BIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHWe W (yHKIHMH. B3anMoCBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbId)  SHAOIUIA3MAaTHYECKUUI
petukynyMm. CekpetopHas QyHkius anmnapata ['onbmku. Moouguxkayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcmopT
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOWAbl  KIETKH:  MUTOXOHAPUM,  ILJIACTU[IBIL.
Ilpoucxoocoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHJpUN W mactuj. [lepBuunbie,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKApPHUOT.
XJIOpOIIACTBI, XPOMOIUIACTBI, JEUKOIIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHue ¥ (QPYHKIIUU HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomer. IIpomesicymounvie Qunamenmoi.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MpblIEUHbIE  KIIETKU.
Axmunosvie KOMHOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. KnetouHbrid
nentp. CrTpoeHwe U JBHMKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
muToriasmel.  Llentpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
Mmuxpompybdboukamu. MomopHvie 6enxku.

Anpo. O6onouka sapa, XPOMATHH, KapHOILJIa3Ma, SIAPBIILIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B UHTEppa3HOM sflpe. Iyxpomamur u cemepoxpomamunr. benku
XpOMaTUHA — THUCTOHBI. J[unamuka s0epHOU 00040YKuU 6 Mmumose. AHoephbiii
Mpancnopm.

Kinerounbie Bkimtouenusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuier 1 cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTEIbHOM — KIeTKW», «CTpoeHue
MUTOXOHAPUI, «SAapo», «CTpoeHre NPOKAPUOTHIECKON KIETKUY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparsl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepUaIbHbIX KIETOK.

Jlabopatopuass padora «lI3ydyeHue CTpPOEHHUS KJIETOK Pa3IUYHBIX
OpraHU3MOBY.



IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOW MEMOPaHBI.

JlabopaTtopnass padora «VcciaegoBaHue Ma3moiiu3a M JEIUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnueckass  padora  «V3ydyeHue  [OBMKEHUS  LUTOIUIA3MbBl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTHH B KJIeTKe

AcCUMUIIAIINS U AUCCUMUIIALINS — JABE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YyacTue Kuciopojia B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrneueHne kiaeTku: mnpeBpamieane ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakuuid KIETOYHOTrO
Metabonusma. depMmeHTh, HUX CTPOCHHE, CBONCTBA U MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnuuus pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpPraHUYECKUMX BEIIECTB B KIETKE. DOTOCHUHTES.
AHoKcucenHbIli U OKcueeHHbll omocunmes y obaxkmepuii. Ceemocoouparoujue
nueMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yenmpa. Pob XJI0pOIUIaCTOB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas ¢a3pl. Pomoovixanue, Cs., Cp. u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (poTOCHMHTE3a. BiusHue paznuyHbIX (HaKTOPOB
Ha CKOpOCTh (poToCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEepUH, MKeIe300aKTEepUH, CEepoOaKTepUU, BOJIOPOHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpoxkeHus. I[IponykTel OpoKeHHS M HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30OYAUTENH O0OJIe3HEH.

AspoOHBIE OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTtenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILICIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUE. POb MUTOXOHIAPUN B
nporeccax ouosorndeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomouos. Cumnmes
ATD: paboma npomonnou AT®-cunmaswi. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpoOHBIM. DPHEKTUBHOCTHh SHEPTETUUECKOTO OOMEHa.

JdeMoHcTpanuu

[Toptpersr: k. Ilpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxeMbl: «POTOCHHTE3Y, « IHEPreTHISCKUl 0OMeH», «brnocuaTe3
6enka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBaHUE MJIs MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KATAIMTUYECKONM  AKTHUBHOCTH
(hepMeHTOB (Ha MpUMEpPE aMuUIa3bl WU KaTalla3bl)y.

Jlabopatopnass pabGora «/3yueHue (GHepMEHTATUBHOTO PpaCIICIICHUS
NEPOKCH/IA BOJOPOA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnasi pabora «CpaBHeHue mpoiieccoB (GOTOCHMHTE3a W
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaeacrBenHass uH(popManus U peaju3anus eé B KieTKe

Peakuiun mMarpuuHoro cuHres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTEe3a. Peanuszanus HaciaeacTBeHHOM MHpopMauuu. I'eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpunius — Marpuulblii cuHTe3 PHK. IlpuHnumnsr
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuud u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBus OuocuuTeza Oenka. KoaupoBanume amuHokucioT. Poms pubocom B
OouocuHTe3e Oemnka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApPHUOT. Peryinsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). Moaekynsipuvle mexanuzmvl SKCAPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHog. Perymsius oOMeHHBIX
nporieccoB B kieTke. Kietounsiit romeocras.

Bupycol — HeksieTouHble () OPMBI KU3HU U 00UTaTHBIE Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHbIX, pacTteHuil. CIIN, COVID-
19, counanbHble U METUIIMHCKHUE MPOOIEMBI.

buoungpopmamura: unmezpayus u ananuz b6orvuux maccusos («bigdatay)
CMPYKMYPHbIX buonocuyeckux oanHvlx. Hanomexuonoeuu é ouonoeuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.

JemoHcTpanuu

IToptpetsl: H. K. Konbios, . N. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunre3 Oenka», «['enernueckuit koa», «Bupyce,
«bakrepuodarm».

IpakTnueckas padora «Co3nanue MOJCIH BUPYCAY.

Tema 8. ’KuzHeHHBIH HUKJ KJICTKH



Knerounslii 1uki, ero mnepuoabl W peryisiuusa. Wutepdaza u mMutos.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdaze. [loaroroBka KiIETKH K
neneHuto.  Ilpecunrerndeckuii  (MOCTMUTOTHYECKHHM), CHUHTETHYECKUM U
MMOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IepUOoibl UHTEP(a3bI.

Marpuunsii cunte3 JHK — penmumkanwus. Ipuaouner permmmkannu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBAaTUBHBIA  CUHTE3, AaHTUIIAPAIUICIIBHOCTD.
Mexannsm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTuil. JUIUIOMAHBIA U
rariouAaHbI  HAOOpHl  XpoMOcoM. ['omosoruuHbie XpomMocoMbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkm — MuTo3. CTagum MHUTO3a W NPOUCXOASUIME B HHX

nponeccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. brosmorndeckoe 3HaYeHUE
MHTO3a.

Perynsuusa MUTOTHYECKOrOo IUWKIA KIETKH. I[Iporpammupyemasi kiieToyHas
rudesp — anomnTos.

Knerounoe snpo, XxpoMocombl, (yHKIIMOHAIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, ougphpepenyuposku, cmapenus u eubenu xiemokx. «lugposas
K1emKay — ououHgpopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuiel 1 cxeMmbl: «OKU3HEHHBIN UK KIETKW», «Murtos», «CTtpoeHue
xpoMocom», «Pemmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKA JIYKa».

JlabopaTropnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlabopaTtopnas padora «Habmonenre MuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenaparax).

Tema 9. CTpoenue u GQyHKIUH OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUS M KU3BHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4YacTeil MHOTOKIETOYHOIO OpraHu3Ma. TKaHW, OpraHel U
cucTemMbl opraHoB. OpraHu3M Kak eJMHoe 1enoe. ['omeocTas.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAS, TMPOBOJSINAS, OCHOBHAs, MexaHuWdeckas. OCOOEHHOCTH CTpPOCHWUS,
(GyHKUMNA U pacTioNOKEHHs TKaHEH B OpraHax pacTeHUH.



TkaHU KUBOTHBIX M 4YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QYHKIUN WU
pacnoJIoKEeHUsI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M T'€HEpaTMBHBIE Opranbl pacteHud. OpraHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U UesioBeKa. OyHKIMK OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XWUBOTHBIX. HapyHblii W BHYTpeHHUU ckeneT. CTpoeHune u
THUIBI COEAUHEHUS KOCTEM.

JIBrokeHHe  OpraHu3MoB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TpONU3Mbl M HAacTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHasi cuctema. Pedrekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranuszmoB. IlornomeHune BOABI, YIJEKUCIOrO Tra3a W
MUHEpAJbHBIX BELIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTpHUIIONOCTHOE U
BHYTPHUKJIIETOUHOE mnuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactreHuil. Jlpixanue >kuBoTHbIX. duddy3us
ra3oB Uepe3 NOBEPXHOCTh KiIeTKH. KoxkHoe nbixaHue. [[prxaTenbHas HOBEPXHOCTbD.
’KabepHoe u nérounoe apixanue. [[pixanue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenbHas cHUCTeMa 4YeJaoBeKa. MexXaHW3M BEHTWISIUUM JIETKUX y MTHLl U
MJIEKOMUTaromuX. Perysiius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEHIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa M €€ Oprassbl.
KpoBeHocHasi cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaleHus. IBOJIIOIHMOHHBIE
YCJIOXKHEHUSI CTPOEHHUSI KPOBEHOCHOW CHCTEMBI MMO3BOHOUHBIX UBOTHBIX. PaboTa
cepaua u €€ peryssanus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKpatuTenbHble Bakyonau. Opranel BbiaeneHus. PuibTpanus,
CEKpelrs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThl OPraHOB BBIJICIICHHUS.
CBsi3b MOJIOCTH T€Jla C KPOBEHOCHOM M BBIICIUTEIbHONU cucTeMamMu. Brinenenue y
MO3BOHOYHBIX JKMBOTHBIX U 4YenoBeka. [louku. CtpoeHue M GyHKIHOHUPOBAHHE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Croopsl
OakTepuii M 1UCTHI MPOCTEHINIMX. 3almuTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.



3ammTa y MHOTOKIETOYHBIX UBOTHBIX. [IOKpPOBBI M MX MPOU3BOJIHBIE.
3amura opranu3ma ot OosnesHed. IMMyHHas cuctema uenoBeka. Kietounslii u
TYMOpaJIbHBIH MUMMYHUTET. BpoXn€HHbIH u NpuoOpeTEéHHBIN crneunduueckuit
UMMyHUTET. Teopust KIOHaJIbHO-ceneKTuBHOro ummynurera (I1. Opmaux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MOB. PoJib BpOKIEHHOTO
UMMYHUTETA B pa3BUTUU CUCTEMHBIX 3200JI€BaHUN.

PazgpaxxumocTe M peryisius |y Opranm3MoB. PasgpakumocTts Yy
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. PasgpaxumMocTe W peryisinus  y
pacteHuid. PocToBbIE BelIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u peduieKTOpHas peryisiius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u
pednexropHas nyra. be3ycioBHbie U yCTOBHBIE pedIEKCHI.

['ymopanbHas peryJisiius U SHAOKPUHHAs CUCTEMa JKMBOTHBIX M UYEJIOBEKA.
Kene3pl HIHAOKPUHHOM CHUCTEMBI MU UX TOPMOHBL. JIeliCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [mmnotaniamo-runodusapHas
cucTeMa.

JdeMoHCcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuiel 1 cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIE
Bojiopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucrtemMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue ctedisy,
«CTpoeHne JNUCTOBOW IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEIeT YeI0BEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

cucrema», «HepBHas  cucrema», «Koxa», «MpbluiedHas  cucreMar,
«BpinenurensHas cucreMa», «OHIOKPUHHAs CHCTeMa», «CTpOEHHE MBIIIIBDY,
«Ammynurer»,  «Kumeynomonoctusle», «CxemMa  NHUTaHUSA  PACTEHUN»,

«KpOBEHOCHbIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHE IOXKJeBOro udepms», «HepBHas
cucreMa peio», «HepBHas cucrema JsArymkw», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cucrema  nTuny, «HepBHas — cuctema
MIIEKOTTUTaomux», «HepBHas cuctema denoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparshl OJIHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpENnapaTbl TKAaHEH, PaKOBHHBI MOJUIIOCKOB, KOJIJIECKIIMU
HAaCEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUISIPbl KOMHATHBIX pPAacTeHUH, repoapuu
pacTeHUN pas3HBIX OTMAENOB, BIAXHBIE TWPEMapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBeKa,
o0opynoBaHue Il IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3TYIITHOTO MTUTAHUS PaCTEHUH,



pacIHIeTUieHus KpaxMalia u OeJIKOB MO JeHCTBUEeM (PepMEHTOB, 000PYy10BaHUE IS
JEMOHCTPALUU OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUH, MOJIEIN TOJIOBHOI'O MO3Ta PAa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3yueHne TkaHEe paCTCHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OpPraHM3MOB: Oecrosnoe (BKJKOYas BETEeTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs:  MOYKOBaHHE, CHOPYJISALUS,
(dbparmeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBble KIeTkW, Wik rametrsl. Menos. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosmornuecknii cMbIci
MeHo3a M IIOJIOBOTO mpolecca. Melo3 WM ero Mecto B KW3HCHHOM IIHMKJIC
OpraHHU3MOB.

IIpenzaponsiieBoe pazsurue. ['amerorenes y :KuBOTHbBIX. I10710BbIE KeEnE3bl.
OOpa3oBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHHe U SMOPUOHANIBHOE pPa3BUTHE >KUBOTHBIX. CrHocoObI
OIUIOZIOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

WHauBuyabHOE pa3BUTHE OPIaHU3MOB (OHTOr€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozenez — oOHa u3 2nasnvlx npodiem dIMOPUOTOSUL.
Konyenyusi mopgocenos u moodenu mopgoeeneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jpobmenume. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONINX. 3apOJBIIIEBhIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHAYKIUA).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOIO KAaK  pe3yJIbTaT HUEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha >MOpUOHANTBHOE pAa3BUTHE PaA3IUYHBIX
(haKTOpOB OKpYKalOUIEH CPeIbl.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHbId nepuoA. llpsimoe wu
Hempsimoe  pas3BuTue. PaszButne ¢ Meramopdo3oM 'y O€ClO3BOHOYHBIX H
ITO3BOHOYHBIX >KMBOTHBIX. DBHOJOrMyeckoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHA, UX PACHpPOCTPAHEHUE B Mpupojae. Tumel pocTa KUBOTHBIX. DAKTOPHI
PEryJsiMU POCTa JKUBOTHBIX U yenoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesoBeka. [lepnonipl oHTorenesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MPOIIECCHI.

PasmHoxeHue u paszButue pacteHuil. ['amerodur u cropodut. Meio3 B
KU3HEHHOM IUKJIe pacteHuid. OOpa3oBaHue cHop B Mpoliecce Meio3sa.



'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U  Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. [[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHMU.

MexaHu3MBbl PETyJIAIUA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmunelr U cxeMbl: «BereratuBHoe pa3MHOXeHUe», «Tumbsl Oecrnosaoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAAb», «Pa3MHOXKEHHE 3BIJIEHBIY,
«Pa3MHOXeHuEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsmoe u
HEnpsAMOe pa3BuThe», «Pa3Butue wmaickoro xyka», «Pa3Burue capanumy,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHHME Y ILBETKOBBIX PACTEHUN,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U ABYAOJBHBIX PACTeHHI», « KU3HEHHBIN IUKII
MOPCKOM  KamycTeD», «JKWU3HEHHbIH [HUKI MXa», <OKU3HEHHBI LUK
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK U
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHS JIATYIIKID.

JlaGopaTopHasi padora «/3yueHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnapaTax».

IIpakTnueckas padora «BpIABICHME NPU3HAKOB CXOJCTBA 3aPOIBIIIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHEe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTEHUI.

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Wcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Menpgens, I'. ne ®pusza, T. Moprana. Pojib OTEYECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Pabotel H. K. KonsioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HbI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIbI, TEHOTHUIT, (PEHOTHIL.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: TUOPHUAOJIOTHYECKUN,  ITUTOJIOTHUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKHU .

JdemoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiel u cxembl: «MeTo bl TeHETUKNY, «CXeMbI CKpeIIUBaHUSD.



JlaGopaTtopHasi padora «J/lpo3odmiaa Kak OOBEKT T'€HETHYECKHUX

UCCIIEIOBAaHUI».
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUICeHHs] MPU3HAKOB. LIUTOJIOrMYECKHE OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ Umore3a YUCTOTHI raMeT.

Ananmsupyromee ckpemmBanne. [[poMexyTOUHbIA XapaKkTep HaclIeIOBaHMUS.
Pacuiernienne npu3HakoB pyu HENOJIHOM JOMUHUPOBAHUMU.

HuruOpuanoe ckpenuBanue. TpeTuil 3akoH MeHiens — 3aK0H HE3aBUCUMOTO
HACJICIOBAHUS  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEIIMBAHUSL.

Cuermiennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenieHHoe
HACJIEJOBAaHWE T€HOB, HAPYUIEHUE CUEIUICHUS MEXKJIy TIeHamMu. XpOMOCOMHas
TE€OpUsI HACIEICTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXaHU3M ONPEAEIICHUS 10JIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M rereporaMmeTHbld 1oi. ['eHermueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacinenoBaHue Npru3HAKOB, CLETUIEHHBIX C ITOJIOM.

['enotum kak uenocTHas cucrema. [lenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMoOJeiCcTBHE HEAUICIbHBIX TE€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTHYECKUIT KOHTPOJIb Pa3BUTHUSI PACTEHUM, JKMUBOTHBIX W YEJIOBEKA, a
Takke (PU3NOJOTHYECKUX TMPOLIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTMdeckue acmeKThl KOHTPOJS U
M3MEHEHHMs HaCJIeJICTBEHHON MH(OPMAIIMH B TTOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToptpetst: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «llepBoiif 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnens», «AHanM3UpYIOLIEe CKpelnBaHue», «HenoaHoe AOMUHUPOBAHUEY,
«CuernyieHHOE HaclieIoBaHWE TMPU3HAKOB y Jpo30Quib», «['eHeTuka mojay,
«Kapuotun denoBeka», «Kapuotun napozoduiby, «Kapuotun nTunbb,
«MHOXeCTBEHHBIN ajljIennu3M», « B3aumMoIeiCTBUE T€HOBY.

O6opynoBanue: MoOAENb s JEMOHCTpAlluud 3aKOHOB  €IMHOOOpa3us
rUOpHUJIOB TIEPBOTO TOKOJICHUST M PACHICTUICHUS TMPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMh 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJEIb I
JEMOHCTPALMK CLEIJIEHHOTO HACJIEI0BAHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpomnpemnapart: «Jpo3odunay.



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue renotuna u cpenbl npu  GopMHpOBaHWUK (EHOTHIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHBIE U KOJWYECTBEHHBIE NMPU3HAKU. BHbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanuonHas W3MEHUYMBOCTb. Pomb cpeasl B (HopMUpOBaHHH
MoIU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu mpusHaka. BapuannoHHBIM
psn u BapuanuoHHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALIMOHHON
M3MEHYUBOCTH.

I'enoTnMyeckas U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIIUYECKON U3MEHUYHUBOCTH.
Bunbl reHOTHTIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTuBHasT M3MEHYMBOCTH. Mel03 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHUYMUBOCTU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3AaHUU
TeHETUYECKOr0 pa3HOOO0pa3us B Mpe/esiax OJJHOrO BU/IA.

MyTaluuoOHHasT W3MEHYMBOCTb. BHIBl MyTaluili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTaluud. SnepHele U
HUTOIIa3MaTuYeckue Myrtannd. COMaTUYeCKUE W TMOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUs MyTauui. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacieacTBeHHoM u3MenunBoctu (H.M. BaBunos). BuesnepHas u3aMeHUYUBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb INULEHEMUYECKUX (Gakmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JdemoHcTpanuu

IToptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuiios.

Tabmumer u  cxembl:  «Buasl w3MeHUMBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTHY, «KombunaTuBHas U3MEHYUBOCTHY, «Meio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00a€BaHUs YeI0BeKa», « Buabl myTaruii».

OOopynoBaHue: XUBbIE W TepOapHbIE IK3EMIULIPbl KOMHATHBIX PacTeHHIA,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnenmoBanne 3aKOHOMEPHOCTEUN
MOAU(PUKALMOHHON MW3MEeHYUMBOCTU. [locTpoeHue BapuMalMOHHOrO psAga U
BAPUALIMOHHOW KPUBON».

IIpakTuyeckass padora «Mytanmuu y aApo3odunsl  (Ha  TOTOBBIX
MUKpOTIpErapaTax)».

Tema 14. I'eHeTHKa YesioBeKa

Kapuotnn uyenoBeka. MexnyHapoaHas mporpamma HCCIEIOBAHUS T€HOMa
4yesoBeka.  Meroasl  M3ydeHUs  TEHETMKM — YeJIOBEKa:  I'e€HEeaJOTMYeCcKuM,
OJIM3HEIOBBIH, UTOT€HETUYECKUH, MONYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISPHO-T€HETUUECKHA. CoBpemeHnHOE ONpENIEIICHHE rE€HOTHUIA!



MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00JieBaHUs YesloBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEeApacHOOKEHHOCTHIO.
3Ha4YCHUE MEAULUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00J1eBaHUI YelloBeKa. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKU. [IOHSATHE «T€HETUYECKOIro rpy3a». ITHYECKUE ACIEKThI MUCCIEAOBAHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (¢GakTOpbl TOBBIMIEHHONW YYBCTBUTEJIBHOCTH YEIOBEKA K
(GU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKpYJKarolieh cpeapl. I eHeTndyeckas
MIPEIPACIION0KEHHOCTh YEJIOBEKA K MATOIOTHUSIM.

JdemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUsI T€HETUKU
yeJIoBeKay, «I'eHeTndyeckue 3a00JIEBaHMS YETIOBEKAY.

IIpakTuyeckasi pabora «CocTaBiaeHHE U aHAJIU3 POJAOCIOBHONY.

Tema 15. Cenexkuusi OpranusMosB

JlomMecTukanusa W CeNeKuus. 3apOXKJICHUE CEJIICKIMUM W JOMECTUKAIWH.
VYuenne H. U. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHUS U MHOrooOpasus
KYJIbTYPHBIX pAcT€HUU. POJb CeleKIMKM B CO3JaHUM COPTOB PACTEHUH W MOPOJ
#KUBOTHbIX. CopT, 1OpoAa, IITaMM. 3aKOH T'OMOJOTHYECKUX pSJAOB B
HacleacTBeHHOW wu3MmeHunBoctTH H. WM. BaBumoBa, ero 3HaueHue s
CEJICKITMOHHOM pabOTHI.

Metoasl ceneKImoHHOM paboThl. McKyccTBEHHBIH OTOOp: MacCOBBIM H
WHAUBUYaJIbHBIN. OTarnsl KOMOMHAIIMOHHOU CCJICKIIUH. HcnwiTanue
MpOU3BOJIUTENIE MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIINBI OIEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIIbIo aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3 KaKk  METOJl  CEJIGKIIMOHHOW  paloThI.
PagnaniMoHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalU Y KYJIbTYPHBIX
dbopm opranu3zmMoB. Hcmosib30BaHHE TE€HOMHOIO PEIAKTUPOBAHUS M METOJOB
pekomOuHaHTHBIX JIHK 11t momydeHus ncxoqHoro Mareprana Juisi CEIeKIINH.

[Tonyuenue MIOJIMILIIOUIOB. BuyTtpuBnaoBas ruOpuIU3aIus.
bnuskopoacTBeHHOE — CKpelnuBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpelllMBaHue, win ayropuauHr. ['erepo3uc u ero mpuuunHbl. Mcmnosb3oBaHue
rerepo3uca B ceneknuu. OtmanéHHas rubpuausaius. [Ipeomonenue Oecrimomus
MEXBHJIOBBIX THOPHUIOB. JIOCTHKEHHUSI CENIEKIIUHM PACTCHUH U KUBOTHBIX. «3enénas
PeBOIOYUSLY.

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYEH IS CO3/MaHMS  HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3IMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpawenue u  ynpaejienue
2EHEeMUYECKUMU PecypCcamu CeNbCKOXO3AUCTMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX



8 Yenax YAVUueHUs CyujeCmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoell U nepcneKmueHbiX MmexHoI02UlI.

JlemoHCcTpanumn

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /. K. bensies.

Tabnuiel u cxembl: «l{eHTpbI TPOUCXOKIEHUS U1 MHOT000pa3us KyJIbTyPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiumny, «Otnanéunas rudpuanuzanus», «MyTtaresesy.

JlaGopaTopHasi pabdora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOJ]
JOMAIIHUX KUBOTHBIX .

JlaGopaTopHasi padora «/3yueHrne METONOB CEIIEKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBUBKa pacTeHUID.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUSI CEJIEKUUMU PACTCHUN U
KHUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/I0TMs U CHHTETHYECKAs OMOJIOTHS

OOBEeKThI, HCIOJIb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHBbIE M TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTAHU3MBEI, 170. XapaKTEPUCTHKA. TpaguuroHHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHne, TMONyYeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAeNnue. MukpoOuonorudeckui cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKUX
texHosorui. [Ipon3BoaACTBO O€JIKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHne TEXHOJOTHM U MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIUECs B MPUPOI€ OMOCUHTETHUECKUE Y TH.

Kinerounasa unxeHepus. MeTonbl KyJbTyphbl KJIETOK M TKaHEW pPAacTEHUN U
#®UBOTHbIX. Kpuobanku. Comarnueckas TuOpuAM3alMUs U  COMATUYECKUU
sMOpuorene3. Mcnosb3oBaHuEe TaIlJIOWJ0B B CEJICKUMH pacTeHUul. [lonyuerue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIUs
SAMIEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTAllUK SIIEP KJIETOK.
Texnonozuu 0300pOo6IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha W
KoHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrKeHUsT UM NEepPCHEKTUBBI  XPOMOCOMHOM Y TE€HHOM  HMHXXEHEPHUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl TEHHOW MHXKEHEPHUH.



Menunuackue Ouotexnonoruu. [loctrenomuas mudposas meaununa. [T1P-
JIMarHocTuka. MeTa0oJIOMHBIN aHaiu3, TEHOUEHTPUYECKUN aHaliu3 MpoTeoMa
YEJNOBEKA I OLIEHKH COCTOSIHMS €ro 340pOBbs. MCIOab30BaHHWE CTBOJIOBBIX
KkieTok. TaprerHas Ttepanus paka. 3D-OunoumxkeHepuss nnas pa3pabOTKU
(GbyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJIOTMH, CO3JaHHUsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPHUHTHHra W cKaddonaunra
JUISL peleHus 3a/1a4 NepCOHATM3UPOBAHHON MEIULIUHBI.

CozniaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecrnedyeHus KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyaurteneri OPBU, ycranoBieHue MOJEKYJISPHBIX MEXaHHU3MOB
¢dbynkuuonupobanusi PHK-conepskaimux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAcHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabnuupsl u cxemsl: «lcnonb3oBaHHe MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
IpPOU3BOJICTBE», «KileTouHas nHxkeHepus», «['eHHass HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOIOTUI.

JKeKypeusi «bHOTEXHONOrMA — BaXXHEWIIass NPOU3BOAUTEIBHAS CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0yJaroImMUMHUCs TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIE,
METapeaMETHBIC U TTPEAMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOrpaMMBbI IO OUOJIOTUU
BBIJICJICHBI CIEIYIOIIME COCTABISIONIME: OCO3HAHUE OOYYalOIMMUCS POCCHUICKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCIICHHUIO, Haiuuue Mmomusayuu K OOy4deHHIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPAMUIMI pPa3BUTUS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMHU, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUs, Haluyue  HNpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb UEIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApIIEMY MOKOJECHHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHWS K KYJIbTYpPHOMY HACICAUIO H
TpaAULHUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKpYyXaruien cpene.

JInyHOCTHBIE pe3yJibTaThl OCBOEHHUS YueOHOro mnpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TMO3UIIMCH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA ACATEILHOCTUA B MPOIIECCE peau3allii OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHOU ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiI€HA POCCUIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHHUE
3aKOHA M MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESITEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M MO3HABATEIbHBIX 3374, BBHITOJIHEHHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UILUI0 [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHUE YUYWUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JTIOJIEH C Pa3HBIMU YOCXKIACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMATIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COACPKAHUS;

TOTOBHOCTh K TyMaHUTAPHOMN U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOH UJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, UYBCTBA OTBETCTBEHHOCTU IEpen
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
IPOILJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MIPUPOTHOMY HACJICAUIO U MaMsITHUKAM MPUPOJIbI,
NoCTHXXEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTUH, TOHMUMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)Ke€HUI0 M 3aummTe OredecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUNCKOI0 HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUA;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKUBOUW NPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnutaHus, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIarONoJy4Yns:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe3omacHoro obpasza KU3HH
(3mopoBOoe  TUTaHUE, COOJIOJIGHHE TUTHEHWYECKUX TpaBUI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUM M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (hHM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MpPaBUJ WHAUMBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30IacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0IIO0UE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOM U COLUATbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIEHO
BBITMIOJIHATD TAKYyI0 JEATEIbHOCTD;

HMHTEpeC K pa3inuHbIM cepam mpodeccroHaIbHON AeATETbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMI0O W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOJE KaK HCTOYHHKY
KW3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOM KYyJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHUSI TIOCTYNIKOB H OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYIKaIOIIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MpUOOpETaeMble NpPU HU3YYEHUH OHOJIOTHH
3HaHWST W yMEHHUS TIpU PEIICHUH TMPOoOJieM, CBSI3aHHBIX C PalMOHAIHHBIM
NPUPOAOIIONIB30BaHNEM  (COOJIIOICHHE  MpaBWJI  TOBEIEHUA B NPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JICUCTBUI, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATHh HEOJIATONPHUSTHBIE JKOJIOTHUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX TIEUCTBUM U MPEOTBPAIIATh UX;



HaJIM4YHUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, 3KOJIOIMYECKON KYJIbTYpHI,
OTIbITa NEeSTEeHLHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHON
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMUYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM M YHUTATEJNBCKOM KYJIBTYpbl KakK CpEeJICTBA
B3aUMOJICUCTBUS MEXY JIIOAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE crnenudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHUs €€ poJih B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NPEeJICTaBlIeHU 00 OKpY)KarolleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHHUU HpodiieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJIi COBPEMEHHOM LMBHIM3ALIUU:
oOecrieyeHusi HOBOT'O YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MpPOOJEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEeH BBIXOJIa U3 INI00ANBbHBIX 3KOJIOIMYECKUX MPOOIeM U
o0ecriedyeHuss Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  palllOHAIbHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIIEHUS] O0IIEeH KyJIbTypbl, €CTECTBEHHO-Hay4HOH T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHON TPaMOTHOCTH OOydYarommuxcs, GopMHpPYyEeMOil
MIpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS JUIsl aHalu3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEro MUpPa M MPOUCXOASIINX B HEM M3MEHEHMUI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIOUEHHUS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 OJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUA IS
penieHus npooJieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JesATEIbHOCTH, TOTOBHOCTbH OCYILECTBIATH
MPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUIYATIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30oBaHMI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OWUOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU.



METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHMSI ydyeOHOTo mnpeamera «buomorus
BKJIIOYAIOT: 3HAYUMbIe IS (OPMUPOBAHUS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYYHBIE TTOHITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIUs, SBICHUE, MPOIleCC,
cucTeMa, HayuHbId (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
WCCIIeIOBaHNE,  HAOMIOJCHWE, W3MEpPEHUE, OKCIEPUMEHT W JpYTHue);
YHUBEpCaJIbHbIC Yy4yeOHBbIC JIeHcTBHsS (TIO3HABaTEIbHBIE, KOMMYHHUKATHUBHBIE,

peryJISTUBHEIE), o0ecrieunBaroIINe dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH ¥  COLIMAJIBHOM KOMIETEHIMH OOyYaromuxcs; CHOCOOHOCTb
oOyJaronmxcs HCIIOJIb30BATh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHUS W  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
[IO3HABATEIbHOM U COLIMATIHOM MTPaKTHKE.

B pesynbrate wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIero
oOpazoBanusi y oOyuwatomerocss OyayT c(OpMHpOBaHBl MO3HABaTENIbHbIC
yHUBEpCcaJbHble yueOHbIE AEHCTBHSI, KOMMYHHUKAaTUBHbIE YHUBEPCAJIbHbIE yueOHbIE
JNEUCTBUSI, PETYJIATUBHBIE YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBHUS, COBMECTHas
JeSITENbHOCTb.

MeTtanpeameTHble pe3yibTaTbl OCBOCHHS TMPOTPAMMBI CPETHETO OOIIEero
o0pa3oBaHMsl TOJIKHBI OTPAXKATh:

Osguanenue YHHBeEpPCAJbHBIMHU Y4eOHBIMHU NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a3oBbI€e JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENNbHO  (OpPMYNIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONBb30BaTh MPU OCBOCHWU 3HAHUH MPHEMBI JIOTUYECKOTO MBIIUICHUS
(ananmm3a, cuHTE3a, CPaBHEHHUS, Kilaccu(uKauu, 00001IeHNs ), paCKPhIBATh CMBICI
OMOJIOTMUECKUX MOHATHH (BBIICIATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABJIUBATH
CBSI3U C APYTUMU NOHATUSAMU);

OTIPEACTATh LENH JACATeIHbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU WX
JTOCTUKEHHSI, COOTHOCHUTD PE3yJbTaThl ACSITEIbHOCTH C IOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUSA ISl OOBsICHEHUST (DAKTOB U SIBJICHHIA
KUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXkIeHUs (MHAYKTUBHBIC, JACAyKTHUBHBIC, IIO
aHaJIOTWH), BBISBIATh 3aKOHOMEPHOCTHM M TMPOTHBOPEUYHUS B PacCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

OPUMEHATh  CXEMHO-MOJIENbHBIE  CpEICTBAa  JUId  IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHWH B M3y4aeMbIX OMOIIOTUYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMH  PA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEeM.

2) 0a3oBbIe HcCCIeI0BATEIbCKHE 1eHCTBHS:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHuss MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IIOMCKY METO0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BUbl JESATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COL[UAIbHBIX TPOEKTOB;

(GopMHUpPOBaTh HAYUYHBIM TUI MBILIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUUMHHO-CJIEJACTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIeHUs, HaXOAUTh APTyMEHTHl IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIN TOUCK MepeHoca CPEeACTB U CIOCO00B
JEeUCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAsiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIIEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMauu (TekcTe yueOHOro
nocoOus, Hay4HO-NOIYJSAPHOW JUTepaType, OMOJIOTMYECKUX CJIOBapsiX H
CIpPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHeTe), aHalIM3upoBaTh



HH(OOPMAITUIO PA3TMYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(GhOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE |
otbope Ouosorndeckoi MHMOpMaluK, HEOOXOAUMOM ISl BHIMOJIHEHUSI YU4€OHBIX
3a/ay;

NpUOOPETaTh OMNBIT MCIOJIb30BAHUS HMHPOPMAIUMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPYy aKTHBHOTO MCITOJIB30BAHUS PA3TNIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHUS
ouosiornvyeckor nHGpopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
Ononornyecko WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW U CUMBOJBI, (OPMYJbl, aOOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWSA W 3alUThl  WH)OpMmaIuwy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmne:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IPEaiaracMoiu
3a/lay, YIYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIHUNA APYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBUSI, TTIOHUMATh
HaMEPEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIWBHIYaIbLHOU
paboTHI MPU PEIICHUH OMOJIOrUMYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0TO YjeHa KOJUICKTHBA;



IPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH ACHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHABI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TO3UWLUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPAaTETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I BBIABICHUS MNpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIE€SITEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
NESATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pELIEHUS NOpoOsieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMW Kak  OCO3HaHHUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCIOJB30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKUM CHTyaluHd, BbIOOpa
BEPHOT'0 PELLECHUS;

yMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAJIU3€ pPE3YJIbTAaTOB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M AapryMEHTBl APYTMX IPU AaHAJIU3E pPE3YJbTAaTOB
NEeSATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEPKAaHMUS YYEOHOro MpeameTa
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTHUPOBAHBI Ha OO0ECIECUCHHE
npopuiabHOro  00yuyeHuss — oOywarouuxcs — Oumosmormu. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMHN U MPeoOpa30BaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU TIO
MOJTYYECHHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pEaNbHBIX XU3HEHHBIX cuTyauusx. [IpeamerHbie pe3ysbTaThl MPEICTABICHBI IO
rojJaM U3y4eHUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
KJacce JTOMKHBI OTPaXXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()DOPMUPOBAHWU €CTECTBEHHO-HAYYHON KapTUHBI MHpA, B
NO3HAHWU  3aKOHOB TNPUPOABI W  PEHICHUH MpoOJieM  paldoOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOH OWOJOTMYECKMX 3HAaHHWH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraromye OUOJIOTHYECKUE TEPMHUHBI W TOHATUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsIus, CaMOBOCIPOU3BEIACHUE,
HACIIEJICTBEHHOCTh, MU3MEHUHUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), ydyenus (H. M. BaBuioBa — o 1eHTpax
MHOroOOpa3usi M TMPOUCXOXKJICHHUS  KyJIbTYpHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpa3usi MOTOMKOB TMEPBOrO IMOKOJICHMS, PACIICIUICHUS, YACTOTHI TaMeET,
HE3aBUCUMOro HacienoBaHuss [. Menzaens, TOMOJIOTMYECKUX PSIIOB B
HacJIEeACTBCHHON U3MEHUYUBOCTH H. . Basusosa), TIPUHLIHATIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO IIO3HAHWS, HCIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHHE,
HaOJI0/IeHHUE, SKCIIEPUMEHT);



yYMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHMW3MOB, B TOM 4YHUCJE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHU#, >XUBOTHBIX, YEJIOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PacTeHUH, KUBOTHBIX U YETIOBEKA, OMOIOTHYECKUX
IPOIIECCOB: OOMEHa BeIIecTB (MeTaboJIM3M), TIpEeBpaIlleHns SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpPUOTreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3MHOXEHUS,  HWHAWBUAYAJLHOTO  pa3BUTUS  opraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOMJaMH KIETKH U HX
GYyHKIASIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
opraHaMu W CHCTEMaMH OpPraHOB Yy pacCTEHWH, JKUBOTHBIX M 4YEJIOBEKAa U MX
GYyHKUUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSAMU, MEXKIY 3Talamu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHANBHOIO Pa3BUTHS, T€HOTUNOM U (HEHOTUIIOM, (PEHOTHUIIOM U
(dakTopamu Cpesibl OOUTaHUS;

YMEHHUE BBISIBIISITH OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIME AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKa3aTeNIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

yYMEHHE pernath OMOIIOTUYECKUE 3aJa4H, BBISBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEeMbIMU OMOIOTHYECKUMU MIPOIIECCAMU U SIBIICHUSMU, I€TaTh
BBIBOJIBI I IPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBINOIHATh JA0OpPATOPHBIE U MPAKTUYECKHE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIUPYS I€Jb KCCICIOBAHUS, aHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U IeNIaTh BHIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4YEOHO-HMCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUA YW MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, H
myOJWYHO  TPENCTaBIATH  TOJYYCHHBIE  pE3yJbTaThl HAa  YYCHUYECKUX

KOH(EepeHITUSX;
YMEHHE OIICHWBATh JTUYCCKHE AacCIeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obmacth  OWONOTMM W MEIWIUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3Jl[aHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynmymieil mpodeccrnoHaabHOM
JESITEIbHOCTH B 00JaCTH OMOJIOTHMH, MEIULUHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOJasTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIEHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH MPOPECCUU U
OpOAODKEHHE OWOJIOTMYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEJHEro
npo¢eCCUOHAIBLHOTO U BhICILIEr0 00pa30BaHMUsL.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmsbl Bcero Kortpoabhbie | - Hpakririeckn o0pa3oBaTtejibHbIE
padoThI e padoThblI pecypebi
1 buonorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus kiaeTku
4 XHAMHUYECKash OpraHu3anus KIETKU 10 0.5
5 Crpoenne 1 pyHKIUH KICTKU 8 2
6 OOMeH BelecTB U MPEBpAIllEHUE SHEPTUU B 9 )
KJIETKE
7 Hacnencreennas ungopmaius u peains3amnus 9 0.5
e€ B KJICTKE
Ku3HEHHBIN UK KICTKH 6 1
9 Crtpoenue 1 GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3sMHOkeEHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa O HACJIEJICTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6 1
14 I'enetuka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1,5
16 BroTeXxHoIOrus 1 CHHTETHYCCKAsT OMOJIOTHS 4 0,5




17 PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME
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IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara undposbie
. Tema ypoka Beero Kontpoasnbie | IlpakTudyecku u3yteH o0pa3oBaTe/ibH
padoThI e padoThbl us Ble pecypebi
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOTO 00I11eCTBa
2 JKuBble cHCTEMBI U UX CBOWCTBA 1
VYpoBHeBas opraHu3aLys )KUBbIX CUCTEM 1
4 VcTopust OTKPBITUS U N3yYEHUS KIIETKH. 1
Kierounas reopus
5 MeToasl MOJIEKYJIIPHON U KJIETOYHON ]
OMOJIOTHH. I
6 XHUMHYECKUN COCTAB KIIETKH 1
7 MuHepasbHble BEIIECTBA KIETKH, UX 1
Ouosioruyeckas poJib
OpraHndeckue BelecTBa KJIETKH — OEJKH.
8 JlaGopatopHas pabota «OOHapyxeHue OenKoB 1 0.5
C MIOMOIIIbIO KAYECTBEHHBIX peaKIUiD»
9 CoiicTBa, knaccuduxanus 1 GyHKIUN |
0enKoB
10 Opranuyeckue BEeIecTBa KIETKH — YIJIEBO/IbI 1
11 Oprannyeckue BenecTBa KJICTKU — JIUTUIbI 1
12 Hyxneunossie kucnotsl. JJHK n PHK. 1
13 Crpoenue u pynkiun ATO. Jlpyrue 1




Hykiaeosuarpudocdarsr (HTD)

CexsenupoBanue JJHK. MeToibl rTeHOMUKH,

14 TPaHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTobl cTpyKTypHOU OHOJIOTUH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CrtpoeHune 3yKapuOTHYECKOU KIETKH.

17 ITpakTuyeckas padorta «M3yueHnue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KIeTKA
OnHoMeMOpaHHbIE OpPraHOU/Ibl KJIETKH.

19 [TpakTrueckas pabota «M3ydeHue qBUKEHUS 0.5
LUTOIJIa3Mbl B PACTUTEIBHBIX KIETKaX»

ITosryaBTOHOMHBIE OPraHOUABI KIETKH:

20 MUTOXOHJIpUH, T1acTubl. JlabopaTopHas 0.5
pabora «MccnenoBanue miasmMoiansa u '
JIEIUIa3MOJIN3a B PACTUTENIbHBIX KIIETKaX»

21 HememOpaHHbIe OpraHOUIBI KIETKU

22 Ctpoenue u GyHKIUH s71pa
CpaBHUTEINIBHAS XapaKTEPUCTHKA KJIETOK

23 sykapuort. JlabopaTopHas padora «3yuenue 0.5
CTPOCHMSI KJIETOK PA3JIMYHBIX OPTaHU3MOBY»

AccUMUISIIMS U JUCCUMMIISALIUS — JIBE
CTOpOHBI MeTaboau3Ma. Tumsl oomMeHa

24 BemecTB. JlabopaTopHas paborta «3y4ueHue 0,5
KaTaJIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUJIa3bl WK KaTalasbl)»

25 @epMEHTaTUBHBIN XapaKTep peakui 0.5




KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas
pabora «3yueHue hepMeHTAaTUBHOTO
pacuierieHus ePOKCHIa BOJ0OPOIa B
PaCTUTENLHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 dortocuHTe3
XemocuHnres. JJaboparopHas padoTa

29 «CpaBHeHue nporeccoB (HOTOCHUHTE3a U 0.5
XEMOCHHTE3a»
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHHs.

30 JlaGopartopHnast pabora «CpaBHeHHUE 0,5
IpOILEcCOB OPOXKEHUS U JIbIXAHUS»

31 AspoOHBIE OpraHU3MBbl. JTaIb
SHEPTeTUYECKOro OOMEeHa
OHeprus MeMOpPaHHOTO rpaIu€HTa MPOTOHOB.

32 Cunre3 AT®: padora npotoHHO AT®-
CHHTa3bI

33 Peakuuu MaTpuyHOro cUHTE3a

34 Tpanckpunuus — matpuussiii cuare3 PHK

35 Tpancnauus u e€ sTamnbl

36 KomupoBanmne amuHokucinot. Poss pubocom B
OnocuHTese Oenka

37 Opranuzanusi TeHOMa Y IPOKapuoT U
AYKapHOT

18 MosekyssipHble MEXaHU3MbI SKCIIPECCUN

T€HOB Y 3YKapHOT




Bupycbl — BHekIeTOUHbIE (POPMBI KUZHU U

39 obOnuraTHbIe TTapa3uThl. [IpakTudeckas padora 0.5
«Co3anue MoJIelu BUPYyCa»

40 BupycHrble 3a601eBaHus YyeI0BeKa,
KUBOTHBIX, PACTEHUIN

41 HanotexHonmoruu B OMOJIOTHH U MEIHUIIUHE

42 JKU3HEeHHBIH UK KIETKU

43 Marpuunbiii cuate3 JJHK
Xpomocomsl. JTabopartopHast pabota

44 «3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KJIETKM — MHUTO3
Tune! kneTok. KapuokuHes v IUTOKUHES.

46 Jlabopartopnast pabora «HaGmronenue muto3a 0.5
B KJIETKaX KOHYMKA KOpEeIIKa JyKa (Ha '
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsuus :KM3HEHHOTO LUKJIA KIIETOK

48 Opranusm Kak €MHOE LIEJ0e

49 Txkanu pacrenuii. JlTabopatopHas pabora 0.5
«M3yueHune TKkaHe pacTeHUI» ’

50 TkaHu )KMBOTHBIX M uenoBeka. JlaboparopHas 0.5
pabota «/3y4ueHue TKaHel KUBOTHBIX)» '
Opransbl. Cuctemsl opratoB. JlabopatopHast

51 pabota «/3ydeHne opraHOB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEHME OPraHu3MOB




54

ITutanue OpraHnu3mMoB

IInTanne TTO3BOHOYHBIX JKUBOTHBIX.

> [TumeBapuTenbHas cucTeMa 4YeaoBeKa 1

56 JIpIxaHue opranu3smMoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
4eJIoBeKa

58 TpaHCHOPT BElIEeCTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTtemMa Mo3BOHOUHBIX |
KUBOTHBIX U YEJIOBEKa

60 Brinenenue y opranu3mosB 1

61 3amuTa y OpraHu3MoB 1

62 NmMmmyHHas cucteMa yeaoBeka 1

63 Pa3apaxuMocCTh M perysinys y OpraHu3mMoB 1

64 I'yMopanbHast peryisiiust 1 SHAOKpUHHAs 1
CUCTEMa UBOTHBIX U YEJIOBEKa

65 @OpMBI pa3sMHOKEHHS OPraHU3MOB 1

66 IlonoBoe pa3MHOXKEHUE 1

67 Meiio3 1
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 0.5
«M3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOT€HE3

70 3akiajka OpraHOB U TKaHEH U3 3apOJbIIIEBBIX 1

JINCTKOB




Poct u pa3Butue xxuBoTHBIX. JlaboparopHas

71 pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apoJibliiel TO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHME U pa3BUTHE PACTECHHIA.
72 Jlabopartopnast pabora «CTpoeHue opraHoB 1 0.5
Pa3MHOXKEHHUS BBICIIUX PACTECHUI
73 HcTopusi CTAaHOBJIICHUS M Pa3BUTHS TCHETUKH i
KaK HayKH
OCHOBHBIE TIOHSITUS U CHMBOJIBI TCHETHUKH.
74 JlaGopartopnast pabota «/Ipo3oduiia kak 1 0.5
O0BEKT T€HETUIECKUX UCCIICIOBAHMIDY
75 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 1
MoHorudpuIHOE CKpeLIBaHKE.
76 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO 1
CKpEIlIMBAHUS
77 Ananusupytomee ckpemBanne. Hemomxoe |
JOMHUHHUPOBaHHE
78 JurubpuHoe CKpemmnBaHue. 1
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAHUS
80 CuenyieHHOE HaclieJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasI TEOpHUsI HACIEACTBEHHOCTH 1
82 ['eneruka momna 1
83 ['eHoTumn kak 1eIOCTHAs cUCTEMaA 1
84 ['eHeTnyeckuii KOHTPOIb PA3BUTHUS PACTCHU, 1
JKUBOTHBIX U YEIIOBEKA
85 N3MeHunBOCTh MpU3HAKOB. Buibl 1




HU3MCHYNBOCTH

86

MoaudukanroHHass '3MEHIYUBOCTh

87

BapuanvoHHBIN psl 1 BapuallMOHHAs KpUBasl.
JlaboparopHnas pabota «VccnenoBanue
3aKOHOMEPHOCTEW MOAU(PHUKAITIOHHOM
n3MeH4MBOCTH. [IocTpoeHre BapualimOHHOIO
psia ¥ BapualluOHHOW KPUBOW»

0.5

88

I'enoTunuueckass U3MEHUYNBOCTb.
KomOunaTuBHAs H3MEHUYHBOCTD

89

MyTanuoHHas n3MeH4YuBOCTh. [IpakTuueckas
pabota «MyTarun y 1po30¢puiisl (Ha TOTOBBIX
MHUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca.
DNUreHeTHKa U SMUTEHOMHKA

91

I'enetuka yenoBeka. [IpakTudeckas pabora
«CocraBieHHe U aHAJIU3 POJIOCIIOBHOM»

0.5

92

MeTtoapl METUITMHCKON T€HETUKHA

93

3HadcHUE MeﬂHHHHCKOﬁ T'CHCTUKU B
nNpeaoTBpAICHNUU U JICYCHUU IT'CHCTUYCCKUX
3a00JIeBaHUI YeI0BEKa

94

OcHoBHbIe NOHATHSA cenekuuu. JlabopaTopHas
pabota «M3ydyeHue copToB KyIbTypHBIX
pacTeHui U MOPOA JOMAIIHUX KUBOTHBIX)»

0.5

95

MeTopl CEeNeKIMOHHON padoTHI.
Jlaboparopnas pabota «/3y4yeHne MeTo10B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTr>KeHMsI CeJIeKMU PACTEHUI U
KUBOTHbIX. IIpakTuueckas pabora «IIpuBuBKa

0.5




pacTeHui»

CoxpaHeHue, U3y4eHHe U UCIOIb30BaHUE

97 1
TEeHETUYECKUX PECYPCOB
brotexHonorus Kak HayKa u OTpacib

98 npousBojacTBa. [IpakTuyeckas pabora 1 0.5
«U3yuenne 0ObeKTOB OMOTEXHOIOTHIDY

99 OCHOBHBIE HaNPaBJICHUsI CHHTETUYECKON |
ouonoruu

100 XpOMOCOMHAsl ¥ T'€HHas1 HH)KEHEpUs 1

101 Menunuackre OMOTEXHOIOT NI 1

102 PesepBHBIiT ypoK. HOBT?peHHC, 00o6mieHMeE, |
CUCTEMAaTH3alMsl 3HAaHUH
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YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Y4eonuk. buosorus 10 kiaacc. A.B.Tepemos, P.A. IlerpocoBa «buosorus.

buosoruyeckue npoueccon».

METOAUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






