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MOSICHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YPOBHE cpemHero obmero obpazoBanmsi pa3dpaboTaHa Ha ocHOBe DeaepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
IpeAMEThl, H3ydyaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CHIOPTOM HJIM BOEHHBIM JI€JIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
W 3aJjayax U3ydeHHs ydeOHoro mpeamera «buosiorus» Ha yriyOJ€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM M TeMmaM, paclpelelieHHe T0 KiaccaM,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIINAI MPEEMCTBEHHOCTH C U3yUYCHUEM OMOJIOTHU HAa YPOBHE OCHOBHOTO OOIIIET0O
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMUpOBAaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUECKOTO
MBIIIUICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JIHMYHOCTHBIM, METANpPEIMETHBIM H
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYyYarolIMXcsi IO OCBOCHHIO COJIEpPKaHUS
OMOIOTHYECKOr0 00pa30BaHMs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3zoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC M OPUCHTHPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHU 00y4aroIuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYISPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YYEHUS U DKOJIOTUH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanus. OCHOBY €ro COAEPKAHUS COCTABISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmvpeHsl U yriyoJieHbl OWOJIOTMYECKHE 3HAHHMS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanuss OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIA MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OHOJIOTHH, AMOPHOJIOTHHM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3zy4arorcsi 3BOTIONMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U YueHUe o buocdepe.

VYuebnniii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vu M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJIOTHYECKUX MPOOIIEM.

Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPHUOOPETCHHE YMCHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAesIEHHON o0nacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yrayO0aEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIETYIOINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOTrooOpa3uu U OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
naboparopud W B mpupoae (HaOIIOAEHHME, W3MEpPEHHE, OSKCIICPHMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTUKA WHOEKITMOHHBIX 3a00JIeBaHU, TIPABWIA TTOBEJACHUS B MPUPOJIEC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOITUXCSI MHTEUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJAEIMPOBAHUS OMOJOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHUE y O0YYAIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYpPhI TIOBEICHUSI B IPUPO/IC; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXamomux Joned (cobmoneHuss wMep npouiakTuku  3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/JaHME€  YCJIOBMM  JUIsI  OCO3HAaHHOIO  BbIOOpa  OOy4YaroIIMMHUCA
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHMH Ha yTIyOJIeHHOM
YPOBHE CpeIHETo 001mero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(pUKH €ro COoJIepKaHUs W HAMpaBJICHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TPAKTUYECKUX paboT. Takke ydacTue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble HUMH  MOPOOJIEMBI.
@dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOrUu.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, V.
I'apsen, I'. Mengens, B. . Bepunanckuu, U. I1. I1asnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Peconckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuipel 1 cxembl: «CBsi3b OUOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYe€HHUE

KuBble cucteMbl Kak mpenMer uzydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIOPAIOYECHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(buoreoneHoTnyeckuit), OuochepHsniii. Ilporecchl, TpPoOUCXOIANINE B KUBBIX
cucremax. OCHOBHBbIE Mpu3HaKK kuBoro. JKu3Hb Kak (opMa cyliecTBOBaHUs
Marepuu. Hayku, n3ydaroiime K1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aINH.

Nzyuenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepemMeHHOU. IlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTtoB. [IpyumHBl UWCKaXkeHUsT pPe3yJbTaTOB »JKcriepumeHTta. [lonsithe
CTaTUCTHYECKOTO TECTA.

JleMoHCTpaMuA

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU KU3HW», «buomornueckue
cucteMbly, «CBOHCTBAa JKUBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBbI



OpPraHOB YEJIOBEYECKOro opranusma», «buoreorenos», «buocdepa», «Metoab
V3y4E€HUS )KUBOU PUPOJIBI».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE I IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB MpH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomarorpadus, 37IeKTpodope3, METOJ MEUEHBIX aTOMOB, AU(QepeHInanbHOe
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBOW MHUKPOCKOI, «DIEKTPOHHBI MHUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTuyeckas padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bopna u €€ poJib Kak paCTBOPHUTEIIS], PEATEHTA, y4aCTHUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyJsainuu. MuHepanbHbIe BEIIEeCTBa KIETKH, X OnoJiornueckasi pojb. Poib
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl O€KOBOM MoJieKybl. [lepBuuHas
CTpyKTypa Oenka, TMenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUUHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue GpyHkumru OEIKOB.

Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPU/IBI.
OOmuit  mnaH cTpoeHHss MW (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlumunet. I'uapodunsHo-TUApOdhoOHBIE cBOMcTBA. Kiaccudukamus nunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU



aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yuxunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIUH B
kierke. CexkBenupoBanue [JHK.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMODU3NYECKUe UCCIEIOBAHMUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKY L.

JleMoHCTpauun

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XUuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIE»,
«PacrnipenieneHue XuMUYECKUX 3JIEMEHTOB B )KUBOUW MPUPOIE.

Tabmuel u cxembl: «llepuoguueckass TaOMUIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHUE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriaeBofoBy, «CTpoeHue MoOJeKya JunuaoB», «HyKienHOBbIE —KHUCIOTBI»,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGoparopHas padora «lccrnenoBanue HyKJIEMHOBBIX KHCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue 1 PYHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue npokapuoTHUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxew.
OcoOEHHOCTH CTpPOEHMSI TEeTepOTPO(GHONM U aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKapHOTHUECKON KJeTkU. [1mazmaTnyeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa IUIa3MaTH4ecKod MeMOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTUUECKyI0 MeMOpaHy: naccuBHbIN (Iuddy3us, odmerdéHHas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kanueBOro Hacoca. DHIOLUTO3:
NUHOLIUTO3, (aronuTo3. Jk3omuto3. Knetounas crenka. CTpykrypa u (QyHKUIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.



[uromnnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [onbku, IM30COMBI, HUX CTpoeHHe © (yHKUUU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KIETKH. CTpOEHHE TIpaHyJIpHOTO PETUKYIYMA.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIi) SHAOIUIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHast ¢yHkius anmapata [onpmpku. TpaHCIOPT BEHIECTB B KIIETKE.
Bakyomnu pacturensHbIX KiieTok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPTaHOU/IbI KJIETKH: MUTOXOHAPHH, IITACTU L. CTPOCHUE U
(GyHKIMY MUTOXOHIpUi U Tu1acTu. [lepBUuHbIe, BTOPUUHBIE U CIIOMKHBIE IJIACTHIbI
(OTOCHHTE3UPYIOIIUX 3YKApUOT. XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIUIACTHI
BBICIINX PACTEHUMU.

HememOpanHubie opranouasl kiaeTku CTpoeHHe W (YHKIMM HEMEMOpPaHHBIX
OpraHouioB KkjeTku. PuOocombl. MukpoduiaMeHTbl.  MBbIlIeUHbIE KIETKU.
Muxkpotpy6ouku. Kierounsld wneHtp. CTpoeHHEe U JABUKEHHE KTYTHUKOB U
pecHuuek. MukpoTpyO0oUKH HUTOIIAa3Mbl. [leHTpHoIIb.

Anpo. Obosouka siapa, XPOMATHH, KapHOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B UHTep(azHOM sijipe. benku xpoMaTiHa — TMCTOHBI.

Knerounsle BkiItoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu

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

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTkn», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpO€HHME  pacTUTENbHOM  KIeTKkm», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne NPOKAPHUOTUIECKON KIIETKN.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHUKpPOMIpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpErapaTbl 0aKTepUalbHbBIX KIETOK.

JlaGoparopuass pabGora «l3yueHue CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3yyenue cBOMCTB KJIETOUHOI MEMOpPAHbD.

JlaGopaTopnas padora «lccienoBaHue Imia3MoyiM3a M JIETUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHnue NIBMKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BemiecTB M NMpeBpallleHNE JHEPTIUH B KJIEeTKe

AcCUMUIISILIASL ¥ TUCCUMIIIALIAS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIIECTB: aBTOTPO(MHBI W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoueccax. OHeprerudeckoe oOecnedeHHe KieTku: mpeBpameHue ATO B



oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUuid KJIETOYHOTO
Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPTraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHHTE3 OpraHMYECKUX BelecTB B KieTke. dorocuHres. Poib
XJIOpoIIacToB B mporecce (orocuHre3a. CBeToBas u TeMHOBas  (hasbl.
[IponykTuBHOCTL (oTOCHMHTE3a. BiusiHue paznuyHbix (HaKTOPOB Ha CKOPOCTh
dboTocunTesa. 3HaueHue POTOCUHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIME OaKTepuu, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Bujsl Opoxxenus. IIpoaykTel OposkeHUS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYIUTEIU OOJIC3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBUTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHIAPUN B
nporueccax ouosjgoruueckoro okucinenus. Lluknuueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. [IpenmyiecTBa a’poOHOro MyTH OOMEHa BEHIECTB TEpe
aHa’pOOHBIM. DP(HEKTUBHOCTH FHEPreTUIECKOTO OOMEHA.

JleMmoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3Y, «DHEpreTudecKkuil ooMen», «bruocunres
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

O06opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYJAOBAaHHME IJII TMPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «3yueHne KaTaAIUTUIECKON aKTUBHOCTH (DEPMEHTORB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

JlaGopaTopnasi pabora «/3yuenue QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE NMPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast HH(pOpMaLUA ¥ peajn3alus e€¢ B KiIeTKe

Peakuun MatpuuHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cHuHTe3a. Peanusanus HacneacTBeHHON uHpopMmaiuu. ['eneTnueckuit



KOJX, €ro cBoucTBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTD, AaHTUIIAPAIIIETbHOCTD, ACUMMETPUYHOCTb.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanuwe amuHOkHCIOT. Ponb pubocom B
OunocuHTe3e Oenka.

OpraHu3anus reHomMa y MpoKapuoT U 3YKapHoT. Perysius ak THBHOCTH F'€HOB
y npokapuot. ['unore3a onepona (®. XKaxo0O, XK. Mano). Perymsimust 0OMeHHBIX
MpoI1IeCCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHble (OpMBI JKU3HU U 00JUraTHbie apa3uthl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(daros.

BupycHrbie 3a0oneBanus yenoBeka, )KuBOTHbBIX, pactenuit. CITN I, COVID-19,
COLIMAJIBHBIE U MEAUIIMHCKUE TTPOOJIEMBI.

JlemoHcTpanuu

IToptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdeckuili Koy, «Bupyche»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisiuusa. Wutepdaza u  MuTos.
Oco0OeHHOCTH TMpolleccoB, MpOTEKaromKX B uHTepdaze. [loaroroBka KieTku kK
nenenuto.  I[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunte3 JHK — permmukanms. [lpunnunsr perumkanum JJHK:
KOMIIJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHBHBIM  CHHTE3, aHTUNAPAIIEIBHOCTb.
Mexannsm penmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u
TeroMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHbI  HAOOpHl  XpoMocoMm. ['omosiormuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

[enenune kietkn — Muto3. CTaguyu MUTO3a U MPOUCXOASIINE B HUX TPOLECCHI.
Tunbel Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HadeHUE MUTO3A.

Perynsuusa MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemas KieTouyHas
ru0esb — anomnTo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIHMOHAIbHASI TECHOMUKA.

JdeMoHcTpanuu

Tabnuubl 1 cxembl: «KuU3HEHHBIA LUK KIETKW», «Muto3», «Crpoenue
xpomocom», «Permmkanusa JJHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoTpenapathl: «MUTO3 B KJIETKax
KOpELIKA JIyKa».



JlabopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax)y.

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc0OEHHOCTHU CTPOEHUS U )KU3HEACATEIBHOCTA OJTHOKIIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKIECTOYHBIC BOJOPOCIH, IPYTUe
npoTUcThl. KosloHnanbHbIe OpraHu3MBl.

B3anMoOCBsI3p 4aCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl OpraHoB. OpraHnsM Kak eIuHoe nenoe. I'omeocras.

Tkanu pactenuil. TUNbI pacTUTEIbHBIX TKAHEH: 00pa3oBaTesibHAs, TIOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOE€HMs, (PyHKIUH U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHHM.

TkaHu XKUBOTHBIX U 4Y€JOBEKA. THIBI )KMBOTHBIX TKAHEH: SMUTEIUATIbHAS,
COEJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (QPYHKUUH H
pPacnoJIOKEHUs TKAHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIli 1 BHyTpeHHUH ckeneT. CTpOeHHE U THIIbI
COCIMHEHUS KOCTEMN.

JIBrkeHue  opraHu3MoB.  JIBMKEHHWE  OJHOKJIETOYHBIX  OPIraHHU3MOB:
amM&00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3Mbl M HACTUU. JIBMKEHHUE MHOTOKIETOUYHBIX >KMUBOTHBIX W YEJOBEKa:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Tntanue oprann3mMoB. [loryionieHre BOAbL, yIJIIEKMCIOT0 ra3a i MUHEPAIbHBIX
BEIIECTB  pacTeHusiMU.  [lurtaHue  KUBOTHBIX.  BHyTpUIosioCTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEeJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanne sxuBoTHbIX. {uddysus
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMSI JIETKMX IMO3BOHOYHBIX YKUBOTHBIX.
JIpIxaTenpHasi CHCTEMa YeJOBEKa. MeXaHW3M BEHTWIALHUM JIETKUX y NOTUL H
MmileKonuTaromux. Perymsamus npixanus. J(prxarenbHble 00BEMBI.



TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpalieHHs. DBOJIOLHUOHHbBIE
YCIIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepLa v €€ peryJisiums.

Beinenenne y oprannu3sMoB. Beijenenue y pacteHuil. Beiienenre y )KMBOTHBIX.
CokpatutensHble Bakyosau. Oprasbel BbiaeneHus. PuiapTpanus, CEKpeuus u
oOpaTHOE BcachbIBaHME KaK MEXaHU3Mbl PaOOTBl OpraHoB BbiAelieHUs. CBs3b
IIOJIOCTH Tejda C KPOBEHOCHOM M BBIACIMUTEIBHOM CHCTEMaMHU. BplieneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne M (yHKIHMOHHPOBAHUE
HedpoHa. OOpazoBaHUE MOYH Y UEJIOBEKA.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHoOpsl
OaKkTepuil U UCThHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukya.
CpencTBa nacCCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOM3BOAHBIE.
3amuTa opranu3ama ot Oojie3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOPJIbHBIH MUMMYHHUTET. Bpokn€HHbIH U npuoOpeTéHHbIN crienuduaeckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOr0o umMmyHnutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanmuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocte u®  perynsuuMss |y OpraHusMoB. Pasapaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3ipa)kxumMoCTh U perynisuns y paCTeHUMN.
PocTroBble BelecTBa U X 3HAYCHHUE.

HepBHas cucremMa u pedrekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsiuus W SHAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKa.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU U SHIOKpUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
BoJopociny, «baktepun», «lIpocrelimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY, «TkaHU >KUBOTHBIX», «CKEJIET YeIOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas



cucrema», «HepBHaga  cucrema», «Koxka», «MpblmieuHas  cucTemay,
«BpgenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  OUTaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHD»,
«CtpoeHue minaHapumn», «BHyTpeHHee cTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MJIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedriexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXKHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
NO3BOHOYHBIX, KOJUIEKIUM OECIIO3BOHOUYHBIX MKUBOTHBIX, CKEJET YEeJIOBEKa,
00opy10BaHUE JJIsl AEMOHCTPALlMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTEHUH,
pacuieryieHus Kpaxmaia U 0eJIKOB MoJl IelcTBUEM (PepMEHTOB, 000pyA0BaHUE JIJIst
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «I3yueHne TKaHEel pacCTeHHI.

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydueHrue opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kneTku, wian rameTel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndecknii cMbICIT
M€Ho3a M TIOJIOBOTO TIporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzaponpiiieBoe pazsutue. ['amerorenes y :KuBOTHBIX. [1010BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe U 3MOPHOHANBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 pa3BuTuu opranu3moB. Cranuum >SMOpHOreHe3a >KUBOTHBIX (Ha MpUMEpe
asarymku).  Hdpobnenme.  Tumbl  apobnenus.  OcoOEHHOCTH — poOseHus
MJIEKOMUTAIOMIUX. 3apOJAbIIIEBbIE JTUCTKHU (TacTpyJsisilivs). 3akiajgka OpPraHOB U
TKaHEW W3 3apOABIIIEBBIX JINCTKOB. B3aMHOE BIMsIHUE YacTeld pa3BUBAIOIIETOCS
3apoblia (AMOpHUOHATIbHAS MHAYKIIHS ). 3aKiIaKa MIaHa CTPOEHHUS )KUBOTHOTO KaK



pe3ynbTaT UEPAPXUICCKUX B3aUMOJICUCTBUI T€HOB. BiusHue Ha 3MOpHOHAIBHOE
pa3BUTHE PA3INYHBIX (HaKTOPOB OKPYIKAIOIIEH CPEJIbI.

Poct m pasButhe XuBOTHBIX. llocTamOpmoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 M HENPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA )KUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO PA3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [leproasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxxenune u pazButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce Meiosa. ['ametorenes
y pactenuii. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHW3MOB. J[BOWHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHu3mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «Turmbl Oecrnonoro
pasMHOXEHUDY, «Pa3MHOXEHUE XJIaMUIAOMOHaAb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHUEe TUAPbDY, «Mehosy, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsiay, «OCHOBHBIE CTaAuU OHTOreHe3ayn, «lIpsimoe u
HenpsiMoe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHME Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOW KanyCTbD», «  KM3HEHHBIN LUK MXa», «  KU3HEHHBIN [IUKJI NAIIOPOTHUKA,
«Kn3HEHHBIN IIUKJI COCHBI.

OO6opynoBaHKME: CBETOBOM MHUKPOCKOI, MHUKpOMpenaparsl SHUIEKICTOK U
CIIEpMATO30U1I0B, MOJENb «L UK pa3BUTHS JISATYILKID.

JlaGopaTopHasi padora «3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHHE NPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSI BBICIINX
PaCTEHHID.

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHMu3MoB

HcTopusi cTaHOBIEHUA U PA3BUTUS T€HETUKH Kak Hayku. PaboTsl I'. Mengens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCcTBEHHBIX y4YEHBIX B Pa3BUTHUH I'€HETHUKM.
Pa6otst H. K. KombrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHBbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMBbI CKPEIIBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHUYECKUX

HCCIIEIOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3us THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanusupyromee ckpenBanue. [IpoMeKyTOUHBI XapakTep HAaclleJOBaHU.
Pacuieruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJeI0BaHUs TPpU3HAKOB. LluTOI0rMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXIy I'eHaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS OIa. AyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbIi U reTeporaMmeTHbld 1oji. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpOoMOCcOM. HacnenoBanue mpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojencTBue HeaUIeIbHBIX TI'€HOB.
KommniementapHocTs. Onucras. [Tomumepus.

I'eHeTYECKUI KOHTPOJIb PAa3BUTHS PACTEHUH, JKUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTMYECKUX  TMPOIECCOB, TMOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eHeTHYecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue acmekTbl KOHTPOIS U
U3MEHEHUS HaCJIEJICTBEHHON HH(POPMAIIUHU B MOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpanun

[Toptpets: I'. Mennens, T. Mopras.

Tabmumpt n cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «Ananusupymollee CKpemmBaHue», «Hemomnoe nomMuHMpoOBaHHEY,



«CrierieHHOE HaCJIeIOBaHWE TPU3HAKOB Y Jpo30miabl», «l'eHeThka Toay,
«Kapuotun uenoBeka», «Kapuotun apozodpunb», «KapuoTtunm OTHIBD,
«MHOXEeCTBEHHBIN ajjIenu3m», «B3aumMoaeicTBHE T€HOBY.

OGopynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJCHUS M pacHICIUVICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJEIb A
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «/[po3odunay.

IlpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIUBAHUSA Y APO30(PHITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCcTBEHHbICE W KOJMYECTBEHHBIE NMPU3HAKU. Bubl
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss N3MEHUYNBOCTh. CBOMCTBA FT€HOTUIMMMYECKOM U3MEHUYMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHYNBOCTH B CO3MaHUN
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJJHOrO BU/IA.

MyTauroHHasT W3MEHYMBOCTb. BUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYeCcKUe U MoJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo n3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUMBOCTH U
HACJIEJICTBEHHOCTb.

JleMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuiel u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MoauduKaMoHHAS
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTEY, «Meio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buapl myTammii.

O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHHH,
pucyHkH (doTorpadun) )KMBOTHBIX C Pa3IMYHBIMUA BUAAMU U3MEHYHUBOCTH.



JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuueckas padora «Mytaimuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapoaHas IpOrpaMMa HMCCIECIOBAaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeIOBEKa. | '€HHbIE U XpPOMOCOMHBIE
Oone3HH 4YeloBeKa. boJIe3HM C HACIECTBEHHOM MPEepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIe cpeapl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHCcTpauumn

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesoBekay, «I eHeTnyeckue 3a007€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u cenekuus. 3apokKACHUE CEICKIINU U JOMECTUKAIIMU. Y YEHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuii. Ponb ceniekunu B CO31aHUU COPTOB paCTEHUI U MOPOJ )KUBOTHBIX. COpT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUUBOCTH
H. U. BaBumnosa, ero 3HaueHue Jjisi CENEKIIMOHHON pabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VIH/IUBU1Y AJIbHBIM. DTarnel KOMOWHAIIMOHHON CCIICKIIUHU. HcnrwiTanne
npousBoauTeNied MO MNOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBa U OTOOP MO TEeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanranoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMM Y KyJIbTYPHBIX
dbopm opranm3moB. Vcrmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexomOuHaHTHBIX JIHK 11t moydenrs ucxoIHOTO MaTepuaa Jijisl CEeKITUH.



[TomyueHue MOJIUIUIONIOB. BuyTtpusugoBas THOpUIN3AIINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  uMHOpuauHr.  HepojacTtBeHHOe
CKpellluBaHue, Wik ayTtOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpuauzauus. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U X
JUKUX POAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIBTYD.

JlemoHcTpanuu

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbl W JOCTHUKCHUS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TOMYyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJIeMe. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUUYECKHUX
texHosorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas mnxeHepus. MeToapl KyJbTypbl KJIETOK W TKaHEW PAaCTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. lcnoiab30BaHHE TarlIOWZOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIus
SAUIEKIJIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/I TPAHCIUIAHTALINU SAEP KIETOK.



XpoMOCOMHass W Te€HHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KOHCTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTukeHus W MEpCHEKTUBBI
XPOMOCOMHOM M T€HHOW HHXKEHEPHUH. DKOJOTHMYECKHUE U ATUYECKUE MPOOJIeMbl
T€HHON MHKEHEPUU.

Menuuuackue 6norexnosnoruu. [locrrenomuas nudposas meauuunaa. TTLP-
JMarHocTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MnpoTeoMa
YEJIOBEKA ISl OLIEHKH COCTOSIHUS €ro 3J0pOBbs. lCMOJIb30BaHME CTBOJIOBBIX
kierok. TaprerHas Tepanusi paka. 3D-Omoumkenepus i pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMOmpHHTHHTa U ckaddonaunara
JUISL PELICHUS 33724 IEPCOHATM3UPOBAHHON MEIUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneii OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-conepkammuyx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCcTpauumn

Tabnuuel u cxeMbl: «Mcnonp30BaHre MUKPOOPTAHU3MOB B MPOMBIILICHHOM
pou3BOJICTBEY, «KiieTtouHast nnxxeHepus», «I'eHHast HHKXEHEPUs».

JlabopaTtopHnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckast padora «llonydeHne MOJOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaxKHEHIIAsg MPOU3BOJAUTENIbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUSA OHOJOTHUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00Pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTHUECKOU KYJIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBQXXEHHUS K 3aKOHY WM IIPAaBOMOPSIAKY, YEJIOBEKY TPyJa U CTapLIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYyKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLECCE PEaJn3alli OCHOBHBIX HAIPaBIICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, yBaXKCHHUE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOWIEHUE K MMPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSM, CO3/ITaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GPOPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjspHas (Qusuueckas aKkTUBHOCTH), OEpPEkKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHUE OMbITA
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TIpU peHIeHHd [poOsieM, CBA3aHHBIX C  pallOHaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTMBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOrHO3MPOBaTh HEOIAroNnpHUsATHBIE SKOJOTUYECKUE IMOCIIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OITBITA JIeSITETLHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K y4aCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUUYECKOU
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPAKTHKHW, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJBTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OWOJOTMM KaK HayKH, OCO3HaHUs €€ poju B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEACTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJIOTUM JJIsi COBPEMEHHOW IMBWJIM3ALINU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEJIUIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PeCcypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BBIXOJIa U3 TI00ATBHBIX IKOJOTHUUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJIHBIX PECYypcoB M (OPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OHMOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh TMOJIydaeMble 3HaHMS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUHM OKPYXKAIOIIEr0 MUPa U MPOUCXOAAIMNX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BAaTh OWOJIOTMYECKHE 3HAHUSA JIJIs
peteHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYaIIUSIX;

OCO3HAHWE LIEHHOCTH HAYYHOWU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWONOTUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTpPaXKaroIlne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banue, HabJtoIeHne, U3MEPEHUE, IKCTIEPUMEHT U JAPYTHE); YHUBEPCAIbHbBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIC MEXKUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHbBIE YUeOHbBIC JCHCTBUS, COBMECTHAS JESTEIHHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMHU MO3HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIIacCU(UKAIIUK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU IIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJIICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yUYETOM aHAIW3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHITH PabOTY B YCIOBHIX PeaTbHOTO, BUPTYaTHLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HaBBIKAMU Y4€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3penieHus MpoodyieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITMATIBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH 1IEJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHTHh 3HAHUS B IMO3HABATEIBHYIO W MPAKTUYECKYIO 00JIacTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
MocoOusl, HAYYHO-TIOMYJISIPHOW JIUTEpAaType, OWOJOTUYECKHX CIIOBapsSX |
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeACTBAa Hpu paboTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HAaBbIKAMM  pAaclo3HaBaHWs M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCUM O CYIIECTBY OOCYX AaeMoil TeMbl (YyMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYNKAaxX IO OTHOLIEHUIO K >KMBOW IPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTh 3
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU IJI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IpU AaHAINU3E€ pEe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds M IPYIrUX:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble peE3yNbTaThl OCBOCHHUS COJEPKAHHMS Y4YeOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYeHUE
npopunapHOro  oOyueHust  oOydaromuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETALMN U MPEoOpa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MPUPOIOTIOIH30BaHUS, O BKJIQJIE POCCHUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TI€PBOr0 IMOKOJICHUSI, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB U CUCTEM
OpPraHOB pPACTE€HMI, JKMUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3ZHEAEITEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOr0 TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  MHJIMBUIYAJIHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUMAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPACTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BbISABIATH OTIMUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyI;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4l, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEyEMbIMU OMOJIOTHUECKUMH MTPOLIECCAaMU U SIBJICHUSMH, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIAyOIsTh MO3HABATENIbHBIHI
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbsie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenr
1 Buonorus xak Hayka 0
2 JKuBble cucTEeMBI U UX U3YUYCHHE 0
3 buonorus knerku 0.5
4 XuUMHYecKash OpraHu3aIusl KJICTKH 10
5) Crpoenne U QyHKIUH KICTKH 8
5 OOMeH BelIeCcTB U NMPEBpaIlEHUE SHEPTUU B 9 1 1
KIIETKE
7 Hacnencreennas nngopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KIETKA 6 1
Crtpoenue U GyHKLIUU OPraHU3MOB 17 1 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 5 05
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buortexHonorus u cuHTeTHYECKask OMOJIOTUS 4 0




17

PesepBHoe Bpems.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




ITOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
Jlata u3yueHus JJIeKTPOHHBIE
uudgposbie
KoumnuectBo yacos o0pa3oBaTe/ibHbIE
Ne Tema ypoka IL1aH daxr Pecypent
n/n
KonTpo MpakTn
Bcero JbHBIC yeckue
padoThI padoThI
1 buonorus kak KOMIUIEKCHas HAyKa U Kak 1
9acTh COBPEMEHHOTO O0IIIeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 VYpoBHEBast opraHu3alus KUBBIX CUCTEM. 1 1
BXxo1HOM KOHTPOJIb 3HAHUIA.
4 Hcropust OTKpBITUS U U3YUYEHUS KIIETKH. 1
Kierounas teopus
Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
5 «/3yueHnne METOIOB KIETOYHOMN 1 05
ouonoruu (xpomatorpadus, '
anexTpodopes, muddepeHnrnatbHoe
ueHtpudyruponanue, [1LP)»
6 XUMHUYECKUI COCTAB KIETKU 1
7 MuHepanbHbIe BEIIECTBA KJIETKH, UX 1

Oumoyioruueckas POJib




OpraHu4eckue BEIIecTBa KISTKH —
oenku. JlaboparopHast pabora

8 0.5
«O6Hapyx)eHne 6EJIKOB ¢ TTOMOIIBIO
KayeCTBEHHBIX PEAKIIMI»
9 CoiicTBa, Knaccupukanys u GyHKIUN
0enkoB
10 Opranuyeckue BellecTBa KIETKH —
yTJI€BOABI
1 Opranuyeckue BeliecTBa KIeTKH —
TN B
Hyxnennossie kucnorsl. JJHK n PHK.
12 JlaboparopHas pabdora «lccrnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHU3MOBY»
13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroasl
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
MIPOTEOMHKH
15 MeToabl CTpyKTypHOU OHOJIOTUU
16 Tune! knerok. [Ipokapuornyeckas KieTka
CtpoeHne 3yKaprHOTHUECKON KIIETKH.
17 [IpakTuyeckas pabdora «3yuenue 0.5
CBOMCTB KJIETOUHOI MEMOpaHbI»
18 [ToBEpXHOCTHBII annapar KJIETKH
19 OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH. 05

[IpakTuueckas pabora «13yuenue




ABWIKCHUS HUTOIIa3MbI B paACTUTCIIbHBIX
KIJICTKax»

20

[TomyaBTOHOMHBIE OPTaHOMIBI KIICTKH:
MUTOXOHJIPUH, IIacTu il JlabopaTopHas
pabora «MccrenoBanue miazMosn3a u
JIETIIa3MOJIH3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HememOpanHnbie opraHou/Ibl KIETKU

22

Crpoenue u GyHKIUH siIpa

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopnas padora
«3yueHue cTpoeHus KJIETOK pa3In4HbIX
OpPraHU3MOB»

0.5

24

AccUMUISILMS U TUCCUMMIISILIMS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa
BemecTs. JlabopaTopHas pabota
«M3yveHne KaTamuTHYeCKONH aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTama3bl)»

25

@epMEHTaTUBHBIN XapaKTep Peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
paciLerieHyst epoKcuia Bo10poa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKaX)»

0.5

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

27

ABTOTpO(HBIH THIT 0OMEHa BEIECTB

28

dorocuntes




29

XemocunTes. JJaboparopras padbota
«CpaBHeHue nporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa3’poOHBIC OpraHu3Mbl. Buibl
Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXaHUS»

31

AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTUYEcKoro ooMeHa

32

DHeprus MeMOpPaHHOTO IPaiueHTa
nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peaknun MaTpu4HOro cuHTE3a

34

Tpanckpunuus — MaTpU4YHBIA CHUHTE3
PHK

35

Tpancnsauus u e€ srarbl

36

Konnposanue amuuokucinot. Pois
pudocom B OuocuHTe3e Oenka

37

Opranu3zaius reHoMa y IpokKapuoT u
9yKapuoT. MONEKyJISIpHBIE MEXAHU3MBbI
JKCIPECCHH T€HOB Y yKapuOT

38

KonrtponsHas padota no reme "CtpoeHue
Y XUMHYECKUH coCTaB KieTku. OOMeH
BEIIECTB U MpEeBpalleHue 3Heprun’”

39

Bupycel — BHeks1eTOUHbIE (POPMBI JKUZHU
u obnuratHele napa3uThl. [IpakTrueckas
pabota «Co3iaHre MoJIeNId BUPYyCa»

0.5




BupycHsble 3a0051eBaHNs UEIIOBEKA,

40 YKUBOTHBIX, PACTEHHI

41 Hanorexnonoruu B 6uonoruu u
MEIULIIHE

42 ’Ku3HEeHHBIN UK KIETKU

43 Marpuunsiii cunte3 JJHK
Xpomocomsl. JITaboparopHas pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpernapaTax»

45 Jlenenue KIETKH — MHUTO3
Tunel knetok. Kapruokunes U IUTOKUHES.

46 Jlaboparopuas padota «Habmonenue 05
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsinms »KU3HEHHOTO IUKJIA KJIIETOK
OpraHusMm Kak eJMHOE LIeJI0e.

48 IIpoMexXyTOUHBII KOHTPOJIb 3HAHUI -
Poccuiickas nuarnoctuyeckas pabora.

49 Tkanu pactenuit. JlaboparopHas pabota 05
«M3ydyeHne TkaHel paCTCHUIN» '
TxaHu KUBOTHBIX U YEITOBEKA.

50 JlabopaTtopHas paborta «3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransl. CucTeMBI OpraHoB.

51 JlabopaTtopHas paborta «3yuenue 0.5
OPTaHOB IIBETKOBOTO PACTCHHUS»

52 Omnopa Tena OpraHu3mMoB




53

JIBr>KEeHHE OpPraHu3MOB

54 [Iutranue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas cucTeMa 4eJloBeKa

56 JlpIXaHue OpraHu3MoB

57 JIpIXaHue TT03BOHOYHBIX )KHBOTHBIX U
YeJIoBeKa

58 TpancmopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Brigenenue y opranu3smMoB

61 3ammrTa y OpraHu3MoB

62 NMMmyHHas cucteMa yenoBeka

63 PaznpaxumMocTh 1 peryisuus y
OpPTaHU3MOB

64 ['ymoparnbHast pery s 1 SHIOKPUHHAS
crcTeMa KUBOTHBIX M YeJIOBEKA

65 KonrtponsHas padota no reme "CtpoeHue
U QYHKLIUU OPraHU3MOBY»

66 @®opMbI pa3MHOXKEHHS OPTaHU3MOB.
[TonoBoe pa3MHOXKeHHE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIJabopaTopHas padora 0.5

«M3yuenune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

NHnuBuayanbHOE pasBUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JlabGopaTopHas padbota «BrlsBiieHHEe
MIPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHOMXeHMe U pa3BUTHE pACTEHUI.
JlaboparopHas padora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

73

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE ITOHSITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«Jlpo3oduna Kak 00BEKT TEHETHIECKUX
HCCIIEIOBAHUI»

0.5

75

3aKOHOMEPHOCTU HACIEIOBaHUS
pu3HaKoB. MoHOrubpuaHOE
ckpeurrBanue. [IpakTuueckas padbora
"N3yueHue pe3ynbpTaToB
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
apo3zoduisr”

0.5

76

[MuTonornyeckre OCHOBHI
MOHOTHOPHUIHOTO CKPEIIHBAHUS

77

AHanu3upylolee CKpeluBaHme.
HenonHnoe nomuanpoBanue




JiurnOpuiHoe CKpeuBaHme.
[IpakTuyeckas padora «3yuenue

78 1 0.5
Pe3yabTaTOB TUTUOPUIHOTO
CKpEITUBaHUS Y APO30(DHITBI)
79 [utonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS
80 CuermieHHOE HaclIeI0BaHUE ITPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 1
84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA 1
pacTeHUM, ’KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTh TPU3HAKOB. Brib 1
H3MEHYNBOCTH
86 MonudukanronHas I3MEHYUBOCTh 1
BapuanvoHHBIN psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padota
87 «HccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAN(PUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 I'eHoTHIIMYECKAsT N3MEHYUBOCTb. 1
KoMOnBaTnBHAs N3MEHYHMBOCTH
MyTarnmoHHast U3MEHYUBOCTb.
89 [IpakTnueckas pabora « MyTtauuu y 1 05

po30(IBl (Ha TOTOBBIX
MUKpOTpenaparax)»




90

3aKOHOMEPHOCTH MYTallMOHHOT'O
nporecca. DMUTeHeTUKA ¥ STUTeHOMUKA

91

I'eneruxa yenoseka. [IpakTuyeckas
pabota «CocTaBieHHe U aHAIIN3
POAOCIOBHOMN

0.5

92

MeTtoasl MEOUIIMHCKON I'€HETUKHU.
3HaueHne MEIUIIMHCKON TEHETUKHU B
MPEAOTBPAIICHUH U JICUCHUH
FeHETUYCCKHX 3a00JICBaHMI YeI0BEKA

93

KontponbHas paboTa mo teme
"3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH U
nu3MeHuyuBocTu"

94

OCHOBHBIE TIOHSITHS CEJICKIUH.
JlaboparopHas padota «3ydeHue copToB
KYJbTYPHBIX PACTCHHI U TIOPOJT
JOMAITHUX KUBOTHBIX)»

0.5

95

MeToapl CeNeKIIMOHHOM paboTHI.
JlaGopatopHnas pabora «3yuenue
METO/IOB CENIEKIIUU PACTEHUI»

0.5

96

JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U
KUBOTHBIX. [IpakTHueckas padbota
«IIpuBuBKa pacTeHHI»

97

CoxpaHeHue, n3y4eHHe U UCTI0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

buotexHomorus kak HayKa U 0TpacCiib
MMPOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOTHI

0.5




OcHOBHBbIE HaNpPaBICHUsI CHHTETUYECKON

99 1
OHOJIOTHH
100 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS 1
101 MemuiuHcKiue OMOTEXHOJIOTUH 1
[ToBTOpenue, 06001ICHNE,
102 | cucremaruzanus 3HaHui. MToropas 1
KOHTpOJIbHast paborTa.
OBLIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* buonorus. buonorndyeckue cuctemsl u nporieccol, 10 kiace/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO « MO1]
MHEMO3NHA»

* buosnorus. buonoruueckue cuctemsl u mpotieccsl, 11 kmacce/ Tepemos A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO « MOL]
MHEMO3UWHA»»

* buonorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nox pegakuueit [laceunuka B.B., AkiimornepHoe o0111ecTBO

«M3parenscTBO «IIpocBenienne»

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Ennnoe conepsxanue o6mero oopaszoBanus. buomorus https://edsoo.ru/Predmet Biologiya.htm

Enunoe okHO gocTyna Kk nHGOpMalMOHHBIM pecypcaM. buonorus
http://window.edu.ru/catalog/?p_rub r=2.2.74.2

Enunas xomrexiust udpoBeIx oOpa3oBarenbHbIX pecypco http://school-collection.edu.ru/

Poccuiickuii yaeOnuk. bronorus. Meromudueckas nomors https://rosuchebnik.ru/metodicheskaj
a-pomosch/predmet-biologiya/

WuTepakTrBHBIE Ta0OpaTOPHBIE U TPAKTUYECKHUE paOOTHI IO OMOJIOTUU
https://content.edsoo.ru/lab/

1C-Ypok. bubnroreka HHTEpaKTUBHBIX MaTepuaioB. buomorus
https://urok.1c.ru/library/biology/



http://school-collection.edu.ru/
https://content.edsoo.ru/lab/
https://urok.1c.ru/library/biology/

Bupryansabie nabopatopun 1mo 6mogorud MOCKOBCKOM 3JIEKTPOHHOM IIKOJIBI
https://uchebnik.mos.ru/catalogue?su bject_program_ids=31937278,31937
341&aliases=laboratory

[ToaroroBka k 3x3ameHam: OTKpBIThIA 0aHK TecToBbIX 3aganuii GUIIN. buonorus

http://os.fipi.ru






