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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero olmiero oOpa3oBaHHs pa3padboTaHa Ha ocHoBe dDeaepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayO6nénnoro ypoBHs uzyueHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupanin  oOy4eHUsT Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUsS U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa3oBaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTalMEeld OO0ydYarolUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObnomy mpeametry "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpOBAaHHME TIO pa3jieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BaTeIbHOCTh M3YyYEHUS YYEOHOro marepuaiia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pPa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00pa3e >KU3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAIllPEAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOW  JEATEIbHOCTU
oOy4arolmuxcss MO0 OCBOCHHUIO COACpX aHHUS OMOJIOTHYECKOro 0Opa3oBaHUs Ha
YpOBHE CpeaHero o0miero oopa3oBaHms.

VYueOnsbiii npeamer «buosorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTHUH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHUs B By3aX M OpraHu3alMsX  CpEeaHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYEeCKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HU,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYaIOIUMHUCS TPH H3YYECHHUU
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMY mnpenmery "buomorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI UM 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHoO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpas3us miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OHOJNIOrHH, SMOpPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THUH,
anaromuu, (usznonorun uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIFOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHUE
OOy4aroIIMMHUCsE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIlMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM U OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS U TOAJEpXKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOnE€HHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIeNOBaHUM B JjabopaTtopum W B npupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAaXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH MW COOJIOJATh  MEpHI
npo@rIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHBIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaAIOIIUXCS MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHuel
OMOJIOrMYECKOT0 UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACTUPOBAaHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIHUTAaHHUE y 00Yy4YarOIIMUXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHHSIM; (POPMUPOBAHNUE IKOJIOTHUYECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B MPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orocheprl), COXpaHEHUU COOCTBEHHOTO 3710POBbSI U 3/I0POBbS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep NporIakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B IOBCEAHEBHOM KU3HU;

CO3JaHHE€  YCIOBMH Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMHUCH
WHIUBUTyaJIbHON o0Opa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUM C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoOHa.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 uwaca B Hememo), B 11 kmacce — 102 wyaca (3 yaca B HeHaelo).

MarepuanbHo-TexHHYecKasi 0aza 1neHTpa «Touka pocray BKIIOYAaeT B cels
nudpoBsie 1adbopaTopuu, HAOOPHI KJIACCUUECKOTO 000PYIOBAHUS JIJIsi IPOBEACHUS
OMOIOTHYECKOTO NPaKTHKyMa, B TOM qrcIie C
UCIIOJIb30BAHUEM MUKPOCKOTIOB. YUHUTHIBAsT MPAKTUYECKUN OMBIT TMPUMEHEHUS
JAHHOT'O 00OpYJIOBaHUS Ha YpOKax OMOJOTHMU U B IMPOEKTHO-HCCIEA0BATEIBCKOM
JeSITEIbHOCTH, CJIeJIaH OCHOBHOM aKIEHT Ha ONMHUCaHUU HU(POBBIX JabopaTopuil U
UX BO3MOXHOCTSX. Ilpu »TOM mmdpoBbie naboparopud B KOMIUICKTAIUU
«buonorusy, «Oxonorus», @OuU3MOIOTHS» COAEpKAT KaK WHANBUAYAIbHbIC
JATYMKHU, TaK U MOBTOpstonuecs. Ha3Banus mocienHux B NMPUBEAEHHON TaOiHIle
BbI/IeJICHBI KypcuBOM. Hannune mo1o0HbIX MOBTOPSIOMINXCS TaTYMKOB PACIIUPSET
BO3MOXKHOCTH TI€JIarora 1o opraHu3alny J1adopaTopHOTO MPaKTUKyMa.

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHU
OCYIIECTBISIETCS C y4€TOM CHenu(PHUKU ero coaep)kaHus W HampaBICHHOCTH Ha
OpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
poheCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJCHUE JIA0OpaTOPHBIX M TMpakTUYecKuxX pador. Taxxke ydactue
OOy4YaroIMXCs B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEIOBATENHLCKUX PaboT,
TEMaTHUKa KOTOPBIX ONPENENseTCSs Yy4YUTelleM Ha OCHOBE HMEIOUINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJIHBIE W TOUCKOBBIE HAy4YHBIC WCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHure OMoJOoruK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE PUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeui, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, @. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreonenotTnyeckuit), OumochepHsiiti. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne XKuBBIX cucTeM. Mertoasl Ouosiormdyeckord Hayku. HaOmroneHue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runotesa. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXKEHUs PE3YyJIbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metosbl
W3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. KMcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOIUI.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHranbHoe eHTPUGYTHUpOBaHUE,
[111P)».

Tema 4. Xumuueckasi Opranm3alus KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, yd4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryisiuu. MuHepanbHble BEUIECTBA KJIETKH, UX OHOJIOrHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelIeCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Monekynbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudukamus — 6enkos.
buonornueckue pyHkIuu 6eIKOB. [lpuonsi.

YraeBonbl. MOHOCaxapuabl, AMCAXAPHUIBI, OJTUTOCAXapUIbl U MOJUCAXaAPUIBI.
OO6mumii 1IaH CTpOoeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TuapOodhoOHbIE cBOMcTBA. Kitaccuduxarus munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotunpl. [Tpunnun kommiementapHoctu. [lpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas OuoJiorusi: OMOXUMUYECKHEe U OMO(DHU3NYECKUE UCCIICTOBAHMUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyl. Moodenuposarue
CMpYKmypbsl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti Ousain u
opeanuyeckull Cunme3s OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoae», «Pacnpenenenne XuMUYECKUX AJIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MoOJeKylbl», «CTpoeHHe MOJIEKYI
yIieBooB», «CTpoeHre MoJeKyn JUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OETKOB C TTIOMOIIBI0 KAa4€CTBEHHBIX
peakuuii».

JlaGoparopnass  pabora  «lccrmenoBaHuWe ~— HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KiieTouHast cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (paronuro3. Dk3o1uTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Hutomna3ma. [luto3one. LluTtockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpeTopHas QpyHkuus anmapata ['onpmxu. Moougurxayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE W  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmumnogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietouynbrit
ueHtp. CrpoeHwe U JBUKEHUE SKICYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOIIa3Ma, SIPHIINIKU, UX CTPOEHUE U
byakuun. SnepHpiii 0enKoOBBIM MaTpuKc. IIpocTpaHCTBEHHOE pPaCHONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
MpAaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpaMu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoNM3a W ACIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MBI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHue AT B
oOMeHHBbIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinunst pepMeHTOB OT HEOPraHWYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll omocunme3 y oaxmepuil. Ceemocodouparoujue
nuUSMeHmyvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHWE. POabp MUTOXOHIpUI B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmunu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHadpOOHBIM. DPHEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «Ctpoenne pepmMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l3ydeHue  KaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTopuasi padora «/3yueHue (QepMEeHTATUBHOIO PpACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHgopmanus 4 peajn3anus eé B KJIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAUICTbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Gernka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. l'mmoresza
ornepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCnpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuiux maccugos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co31aHnue MOJEIIA BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u MUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekaliux B uHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Martpuunbiii cunres JAHK — permumkanua. IIpuanumner permmkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUIUIOWJIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. Kapuoknne3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutotndeckoro nmkia kietku. [Iporpammupyemas kieTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, ougphgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutos3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HEACITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe neioe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PYHKUMHA H
PAacCIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTeHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutanue XUBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. [IpixarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplila v €€ peryJisius.

Beigenenne y opranu3MoB. Beigenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacCTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oosne3Heil. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuit
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte u  perymsinuss 'y  OpraHusmoB. Paznpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCTh W perymanus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaiaMmo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreimmne», «Opranel LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM MKUBOTHBIX», «CKEJIET 4YeOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cuctrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBI»,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepsi», «HepBHas
cuctema peioy, «HepBuas cucrema rymku», «HepBHas — cucrtema
npecMmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MIIeKONIUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexc.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KMU3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuHoxkeHue. [lonmoBele kieTkn, wiM rametsl. Meno3. Craguun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
MeHo3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMUTAIOMIUX. 3apOJBIIICBhIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHAbHAS WHIYKIIHS).
3akyagka IUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII Te€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbl.

Poct u pasButne xuBOTHBIX. [locTamOpuonaneHelii mepuon. Ilpsimoe u
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE NPSMOr0 W HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue tuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUIN»,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOpPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX.

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HacCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Mengens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pa6otel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, THOPUIBI, TEHOTHII, (PEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usl rTHOPUIOB MepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICeHUs IPU3HAKoB. L{UTOsIOrMyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY T'€HaMH. XPOMOCOMHAas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMmeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CHENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ajuilenn3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'E€HOB.
Komnnementapuocts. Onuctas. [lonmumepus.

['eHeTYEeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOIIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTHUECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», « Tpetuit 3axkoH
Mennens», «AHanmu3upymollee CcKpelmuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«CrierieHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30dwmibly, «['eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydueHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUS y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
M3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuarnuonHas kpuBas (B. HMoranncen). CpoiicTBa MoaudUKAIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYMBOCTH. CBOMCTBA T€HOTUMMMYECKOW U3MEHUYUBOCTH.
Bupl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SaepHble U
UTOIUIa3MaTHYeckue mMyTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTanud. MyTareHpl M WX BJIUSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u cxeMbl: «Bugel  u3mMeHumBOCTHY», «MoauduKarmoHHas
W3MECHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00eBaHMsI YeT0BEKa», « Buapl MyTaruiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YEHUs  TEHETMKM  YEJOBEKAa: TEHEAIOTMYECKH,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YeIoBeKa. | eHHbIe U XPOMOCOMHbBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolien cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJI0BEKA K NaTOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTuKanust W CEJEKUUs. 3apoKACHUE CENEKIMU U JOMECTUKAIUU.
VYuenne H. W. BaBumoBa o IleHTpax mNpoUCXOXAEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUM. Ponb celneknuu B CO3JaHUM COPTOB PACTEHHM U TOPO/I
*kuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuuBoctn H. WM. BaBunoBa, ero 3HaueHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
¢deHoTua NOTOMCTBa 1 OTOOP MO reHOTHITY C omotkko aHanuza JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PannanimoHHbIl 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK 11t momydyennst ucxonHoro matepuana Jjis CeIeKIum.

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAn3aIHs.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpumuzauus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs CYUecmayomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcnekmueHblX MmexHoI02UlI.

JleMoHCTpauumn

[loptpers: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TIPOUCXOKIECHUS U MHOTO00PAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metoppl cenexkunmn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHUN».

Ikckypeuss «OCHOBHBIE METOAbl M JIOCTHUKEHHUS! CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHos0rust U CHHTeTHYECKAsI OMOJIOT S

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTeXHONOTHS:  XJIeOONeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouosoruueckuii cunre3. OOBEKTbI MHUKPOOHOIOTHMUYECKHX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIE OMOCHHTETHUECKHE MyTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OumoumkeHepus nns pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-cogepkamux BUPYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «[ ' eHHass HHXKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
IPaKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNCHUIO, Haiuuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, Haauyue Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupojsie u
OKpYKarolIen cpeie.

JInyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHMX  YOEXKICHUN, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIErocsl Kak akTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W IIPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENIbHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoauHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIOJICHHE TUTMEHUYECKUX TPaBWI WU HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTHUBHOHN JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM mpodhecCHoHaTbHON JNesTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud H  peau30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJI30BaTh MpUOOpeTaeMble TPH HU3YYCHUH OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIICHUH NpoOJeM, CBSA3aHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B HOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
IKOCHUCTEM, Orochephl);

AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCAIIMX BPEH  OKPYXNKaAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM NEATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNUE S3BIKOBOM M YMTATENBCKOM KyJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJid B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM HTPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHHHU MpodiieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PEeCypCHble  IpoOJIeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 III00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOIMYECKUX 3HAaHUH B ULENIX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
pU U3Y4EHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HaHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEeHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUM C KU3HEHHBIMU TOTPEOHOCTAMMU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYWMble i1 (OPMHUpPOBAHHS MHUPOBO33PCHHS OOYYarONIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydyHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (YyHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOUIEro
oOpasoBaHust y oOywatomierocss OyayT c(OpMHUpOBaHbl IO3HABATEJbHbIE
YHHUBEpCaJbHblEe yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISITUBHBbIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MertanpenMeTHbIe PE3yJbTaTbl OCBOCHHSI MPOrPaMMbl CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHE TeHCTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh MPU OCBOCHHMM 3HAHMM NPUEMBI JIOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIacCcU(UKaIi, 0000IEeHUs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl M KPUTEPUH HUX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOABI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMI  pa3HOTO  poJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YIHTAaTOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONb30BaTh pPAa3jMuYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHWS, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIBHBIX MIPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMHU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUN PELLCHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN TIOUCK TEepeHoca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KHU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJEU, TpeyiaraTh OpUTHHAIbHBIC TOIXOJbl U PEUICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM JUTEparype, OHOJOTHYECKHX CIIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHalIU3upoBaThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHpopMamu, HEOOXOAMMOM JIJIsl BBITIOTHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAbHYIO  (QOpMy  IIPEACTaBICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, abOpeBHATypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JTIMCKYCCHUU TIO CYIIECTBY OOCYyXKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKN JPYTUX YYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3JUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJCHCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelieHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a7a4H;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCUCTBHI C y4€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, IMOCTOSIHHO NOBBIIIATH CBOM OOpa30BaTENIbHBIN WU
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILICHHS;

YMETb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAINW3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEACTABIEHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPUPOJBI M  PEUICHUH TPOOJEM  PAIMOHATBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJOBEKa, OMOIOIMYECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HWHJIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaM{ OpraHOB y pPAacTEHMH, >XMBOTHBIX W YEJIOBEKa M HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb ONOJIOTHYECKUE 3a]]a4M, BBISBISATh NPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu paboTe ¢ ydeOHBIM U Jab0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEITUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouonormd ¥ MEAUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBA, MUILEBOM MPOMBIILIEHHOCTH, YIIyOJsATh MO3HABATEIbHbIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS yueOHOTO mpeamera «buomnorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUU SKOJIOTHUYECKUX
npoOJeM 4YeloBEeUecCTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTNIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIIOYAET
ONpENENCHUs] M TOHMMAaHWE CYIIHOCTM OCHOBOIIOJIATAIOIMUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, dKOCUcCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJE€Th  OCHOBHBIMH  METOAAMH  HAy4YHOTO  TO3HaHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB M DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJIIONaTPUYECKOIro u CUMITIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYITUX CHJI SBOJIONUN HA TEHO(OH T TOMYJISIUH,
IPUCIIOCOOTICHHOCTH OPTaHMU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaIllpaBICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOLUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JSKOCUCTEM U
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIUMOCTH COXPAHCHHS MHOT000pa3usi BHIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusXx;

YMEHUE OIEHWBATh THIOTE3bI M TCOPHH O TIPOUCXOXKICHNHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MPeaoTBpaICHUSI
ri100aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

buonorus xak HayKa

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm

’KuBbie cHCTEMBI U UX HU3YUCHUC

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

buosmorus xierku

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm




Xumuaeckas opraHu3anus KJICTKH

10

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

Crpoenne U QyHKIIUH KICTKH

OOMeH BelIeCTB U NpeBpalleHue
SHEPIUH B KIIETKE

Hacnencreennas undopmanus u
peann3anus €€ B KIETKe

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free_video https://www.edut-

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-

deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru




https://edsoo.ru/Biologiya.htm

JKU3HEeHHEBIN IUKIT KIIETKHA

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

10

11

Crpoenne U QyHKIIUN OpPTraHU3MOB

PasMHOkeHHME U pa3BUTHE OPraHU3MOB

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYUBOCTH
OpraHn3MoOB

17

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free_video https://www.edut-

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-

deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/




12

13

3aKOHOMEPHOCTU HACTEACTBEHHOCTH

I'eneTnka yenoBeka

10

http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free_video https://www.edut-

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-

ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

14

15

3aKOHOMEPHOCTH U3MEHYMBOCTH

Cenexuusi OpraHu3MoB

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-




ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

16

17

BHOTEXHOIOTHS U CHHTETHYECKAS
Oouonorus

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

31

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru
https://edsoo.ru/Biologiya.htm

https://uchi.ru, https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-
free video https://www.edut-
deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru
https://edsoo.ru/Biologiyva.htm




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauyectBo yacos
Ne Hara O0opynoBanue
w/n Tema ypoka Beero Kontpoabnbie IIpakTnyeckue msyuenmst  "Touxn pocra"
padoThI padoThI
buonorus kak KOMIIJIEKCHas HayKa U Kak | 0
4acTh COBPEMEHHOI'0 00IeCTBa
JKuBbIe cHCTEMBI M UX CBOWCTBA 1 0
YpoBHEBasi OpraHu3anys )KUBbIX CUCTEM 1 0
[udposoii
MHUKPOCKOI U
TOTOBbIE
MUKpOIpenaparsl,
HcTopust OTKPBITHS U U3YYEHUS KIIETKH. | | nabopaTopHoe
Kinerounas Teopus o0opyioBaHUE
Ui
IIPUTOTOBJICHUS
BPEMEHHBIX
MHUKpOIPENapaToB
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
«M3yueHne MeTo10B KJIETOYHOU OMOJIOTHU 1 1 Hudponas
(xpomatorpadusi, anexTpodopes, nmabopaTopus
muddepeHImaIbHOe HeHTpUyrupoBaHue,
[TLP)»
XHUMHUYECKUH COCTAB KIETKH 1 0
MuHepalibHbI€ BEIIECTBA KJIETKH, UX 1




OuoJioruyeckas POJIb

Opranudeckue BEemeCTBa KJICTKH — OCTKH.
JlaGopaTopHas pabora «O0Hapyx)eHHE

8 0EJIKOB ¢ IOMOIIBIO0 KAYEeCTBEHHbIX
peakuuii»
9 CgoiicTBa, K1accupuKanyst U QyHKIUN
0enKoB
10 Oprannyeckue BeniecTBa KIETKH —
YTJIEBOJBI
11 Opranuyeckue BEIECTBA KIETKU —
JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.
12 JlabopaTtopHas pabora «Hccinenoanue
HYKJIEHHOBBIX KHCJIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
HykieozuaTpudocgarel (HTD)
14 CexsennpoBanue [JHK. Meroasl renHomuku,
TPAaHCKPUIITOMHUKH, IPOTEOMUKN
15 MeToap! CTpYKTypHOU OHOJIOTHH
16 Tunel knetok. [Ipokapuorndeckas kieTka
[udposoit
MHUKPOCKOII U
CrpoeHne 3yKapuoTUUYECKOM KIIETKH. rOTOBBIE
17 ITpaktnueckas pabota «3yueHue cBoiicTB MHKPOIIpEnaparsl,
KJIETOYHOU MEMOpaHbI» nabopaTtopHoe
o0opynoBaHue

TSt




IIPUI'OTOBJICHUA

BPEMEHHBIX
MHUKpOIpENnapaToB
18 IToBepXHOCTHBIN anmnapar KIeTKU
[Mudposoit
MHUKPOCKOII U
rOTOBBIE
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH. MUKpOIpenaparsl,
19 [Tpaktuyeckas pabora «M3ydenue nabopaTopHoe
JBYDKEHUS LIUTOIIIa3Mbl B PACTUTEIbHBIX o0opyJoBaHue
KJIETKax» Ui
IIPUTOTOBJICHUS
BPEMEHHBIX
MHUKpOINpENnapaToB
Hudposoi
MHUKPOCKOII U
TOTOBBIE
[TosyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUKpOTpEenaparsl,
20 MUTOXOHJIpUH, TUTacTUbl. JlabopaTopHas nabopaTopHOe
paborta «MccnenoBanue mia3mMonusa u o0opyioBaHUE
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX» JuIs
IIPUTOTOBIIEHUS
BPEMEHHBIX
MHUKpOIpENapaToB
21 HememOpaHHbIe OpraHoubl KIETKU
22 Crpoenue U GyHKIUH s7pa
CpaBHUTENBbHAS XapaKTEPUCTUKA KIETOK [Mudposoii
23 sykapuoT. JlaboparopHas paboTa MHUKPOCKOII U
«M3yueHne cTpoeHns KJIETOK pa3InYHbIX rOTOBBIE




OpPIraHU3MOB» MHUKpOIpenaparsl,
naboparopHoe
obopynoBaHue
UL
MIPUTOTOBIICHHS
BPEMEHHBIX
MHUKpPOIIPENapaToB

ACCUMMIISIIHS U TUCCUMMIISIIAS — JIBE

CTOpOHBI MeTaboau3Ma. THurbe oOMeHa

24 BemecTB. JlabopaTopHas pabora «M3yuenue

KaTaJINTUYECKOM aKTUBHOCTH (DEpMEHTOB

(Ha mpuMepe aMuiIa3bl WK KaTajla3bl)»

DepMEHTAaTUBHBIN XapaKTep peakLun

KJIeTOYHOTO MeTabonmu3Mma. JlabopaTopHas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacluienjaeHus NepoKkcuia BoJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB
28 doTtocuHTE3
XemocuHnres. Jlaboparopnas pabota [udpoas
29 «CpaBHeHHe npolieccoB POTOCHHTE3A U nabopaTopus
XEMOCHHTE3a» Jatunku
AnaspoOHbIe Opranu3Mbl. Bunbsl 6posxeHus. [Mudposas
30 JlaboparopHnas pabota «CpaBHEeHHUE naboparopus
IPOIIECCOB OPOXKEHUS U JBIXAHUS Jatunku
3l AspoOHBIE OpraHU3MBbl. JTaIlbl

SHEPreTH4ecKoro ooMeHa




DHeprus MeMOpPaHHOTO rpajiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuyn MaTpuyHOTO CUHTE3a
34 Tpanckpunuus — marpuysslii cuare3 PHK
35 Tpaucnsauus u e€ sTarnbl
36 Koauposanue amunokuciot. Ponb pubocom
B OMocuHTE3€ OenKa
37 Opranuzaiys reHoMa y mpoKapuor u
9YKapuoT
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTuueckas
pabota «Co3naHue MO BUPYCa»
40 BupycHble 3a001eBaHus Yel0BEKa,
JKUBOTHBIX, PACTCHUHN
41 HanotexHonoruu B OMOJIOTHH U MEUITIHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsnii cuntes JTHK
Xpomocomsl. JIaboparopHast paboTa Hudposoit
MHUKPOCKOIT U
44 «3y4ueHne XxpoMOCOM Ha TOTOBBIX
TOTOBBIE
MUKpOTIpenaparax»»
MUKpOTIpEenaparsl,
45 Jlenenve KJI€TKU — MHUTO3
Tunel k1eTok. KapnokuHes v IUTOKUHES. [udposoit
46 JlaboparopHas pabota «HabmoaeHue MHUKPOCKOII U
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa TrOTOBBIE




(Ha TOTOBBIX MUKpOIIpENnaparax)» MHUKpOIpenapaThl
47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK
48 OpranusM Kak eIMHOE 11eJI0€
udposoit
MHUKPOCKOI U
TOTOBBIE
MHUKpOIpenaparsl,
49 Txanu pacrenuii. Jlaboparopnas padota nabopaTtopHoe
«M3y4yeHue TKaHEeH paCTCHUIN» o0opynoBaHue
Ui
MPUTOTOBIICHHS
BPEMEHHBIX
MHUKpPOIIPENapaToB
[udposoii
TxaHM KUBOTHBIX U YEJTOBEKA.
50 JlaGopaTtopHnas pabora «3yueHue TkaHeu MHKpOCKOT 1
TOTOBEIE
KUBOTHBIX»
MHUKPOIPEOpaTHI
Opransl. Cuctemsl opranoB. JlaboparopHas TepGapHbiii
51 pabora «3yueHnne opraHoB IIBETKOBOTO
MaTepuan
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBuKeHne opraHu3MoB
54 [Iuranue oprann3MoB
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapurenbHas cucremMa yelioBeka
56 JlpixaHue opraHu3MoB
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U

YCJIOBCKaA




58 TpaHcnopT BEIIECTB y OpraHU3MOB 1 0 0
59 KpoBeHocHas cucteMa mo3BOHOYHBIX | 0 0
YKUBOTHBIX U YeJIOBEKa
60 Brinenenue y opranusmMoB 1 0 0
61 3anmTa y OpraHu3MoB 1 0 0
62 NMMmyHHas cucrema yenoBeka 1 0 0
63 PaznpaxuMocTh 1 peryiisinus y OpraHu3MoB 1 0 0
64 ['yMopanbHas peryisius 1 SHIOKpUHHAs | | 0
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 ®opMbl pa3MHOKEHHSI OPTraHU3MOB 1 0
66 [TonoBoe pazmHOX)eHUE 1 0 0
67 Meiios 1 0
["amerorenes. OO6pa3oBaHue U pa3BUTHE Hudposoii
63 HOJIOBBIX KJeTokK. JlabopaTopHas pabora | 0 | MHUKPOCKOII U
«M3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha rOTOBBIE
TOTOBBIX MUKPOIpENnapaTax» MUKpOIpenaparsl
NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
69 1 0 0
OHTOT'€HE3
70 3akyajKa OpraHOB U TKaHEH U3 | 0 0
3apO/IBIIIEBBIX JIUCTKOB
Poct u pa3zeutue xuBoTHbIX. JlabopaTopHas
71 pabota «BpIsBIeHHE TPU3HAKOB CXOCTBA 1 0 1
3apOo/IbIIIEN TO3BOHOYHBIX JKUBOTHBIX)»
Pa3zmHoOxeHUE 1 pa3BUTHE PACTEHUM. .
I"'epOapHbIii
72 JlaGopartopHas pabota «CTpoeHHe OpraHoB 1 0 1
. Marepuan
Pa3MHOKEHUS BBICIIUX PACTEHUI»
73 Hcropust CTAHOBIICHHS U pa3BUTHUSA 1 1 0




TCHCTUKHU KaK HAyYKH

OCHOBHBIE ITIOHSATHS U CUMBOJIBI TEHETHUKH.

74 JlaGopaTtophas paborta «Jlpo3zodriia kak 1 0 1
00BEKT TeHETUYECKUX UCCIIEIOBAaHUII
3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOPUAHOE CKpEIMBaHHE.
75 [IpakTudeckas padora "U3ydyenne 1 0 1
pe3yJIbTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUs Y 1P030(HIIbI"
76 [uTonornueckne OCHOBBI MOHOTUOPHIHOTO ! 0 0
CKpEIBaHHS
77 AHanuzupyroniee ckpeuiuBanue. Hemomnnoe | 0 0
JOMUHUPOBAHHE
JurubpunHoe ckpenrBaHue.
73 [TpakTnyeckas pabora «M3ydenue 1 0 1
pe3yabTaTOB JUTHOPUAHOTO CKPEIIMBAHUS Y
JPO30(QHITBI»
[uTonornueckre OCHOBBI AUTHOPHIHOTO
79 1 0 0
CKpEeLBaHUS
80 ClieruieHHOe HACJeI0BaHKE MPU3HAKOB 1 0 0
81 XpOMOCOMHasl TEOPUS HACIIEICTBEHHOCTH 1 0 0
82 I'enernka nmosa 1 0 0
83 I'enoTun kak 1enOCTHAs cCUCTEMA 1 0 0
24 I'eHeTHYECKUIT KOHTPOJIb PA3BUTHS 1 0 0
pacTeHMi, )KUBOTHBIX U YEIIOBEKA
35 M3meHunBOCTD MpU3HAKOB. Bl | 0 0
U3MEHYHNBOCTH
86 MoudukaoHHas “3MEHYUBOCTh 1 0 0




87

Bapuanyionnslii psig u BapuaioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMIOHHON U3MEHUYHUBOCTH.
ITocTpoenne BapualMOHHOIO psifa u
BapUAIMOHHON KPUBOM»

88

89

90

I"'eHoTunmyeckas N3MEHUYUBOCTb.
Komb6unarusHast U3MEHYHBOCTD

MyTtannoHHasi U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
ONUIeHETHKA U SIIMICeHOMHUKA

Hudposoii
MUKPOCKOTI U
TOTOBBIC
MUKpOTIperiapaThl

91

92

93

I'enetuka yenoseka. [IpakTuueckas pabora
«CocTaBieHue U aHAJIU3 POJIOCIOBHON»
MeTo bl MEAUIIMHCKON T€HETUKHU
3HaueHne MEIUIIMHCKON T€HETUKHU B
MPEAOTBPALLEHUH U JICUEHUU T€HETUUECKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

95

96

MeTto/1bI CeeKIIMOHHON paboTHI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIUU PACTCHUIN»

I[OCTI/I)KCHI/ISI CCIICKIIMH paCTeHI/Iﬁ n




*KUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4YEeHHUE U UCII0Ib30BAHUE 1 0
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBojcTBa. [IpakTudeckas padora 1 1
«M3yuenne 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HAIIPABJICHHUS] CHHTETUYECKOM | 0
ouosioruun

100 XpoMOCOMHas M TeHHasl UH)XKEHEPUs 1 0

101 MeunuHcKue OMOTEXHOJIOTHI 1

102 Peseprurliit ypok. [ToBTopenue, 06o61ieHue, 1 0
cucTeMaTru3anus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102 31

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox peaaknueit [laceannka B.B., AknnonepHoe o6mecTBo «3maTeascTBo
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoandeckoe nmocooue k yueonukam Ilaceunnk B.B., nuHelHbIi Kype

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://uchi.ru,

https://resh.edu.ru,

https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-free_video
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru

https://edsoo.ru/Biologiya.htm
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