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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmwu mnpenoaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOuplii npeamer «buosnorusy yrinyonéHHoro ypoBHst usydenus (10 kiacc) sBisiercs
OJTHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBeHHO-Hay4YHbIe TpeaMeThl». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHbie yueOHbIE MPEAMETH, U3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIIOTCA CrocoOoM auddepeHnanuym oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
001muM, cperHuM MpodhecCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems Kakablid U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUe
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW 00JIaCTM Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHUEH, CTIOPTOM HJTH BOCHHBIM JICJIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeIU U 3a1ad4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnE€HHOM YpOBHE, ONpeeiseT 00s3aTenbHoe
(MHBapMaHTHOE) MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM U TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€l, JIOTMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiu30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPABICHHOCTh Ha MOCTIEAYIOIIEe Pa3BUTHE OMOJIOTHY €CKUX
3HAaHWH, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBIEHUIl O 3J0poBOM oOpa3e KH3HU, Ha BOCIHUTAaHUE
OepeXKHOr0 OTHOIICHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamme nmo 6MOJIOrumM TaKxke
MOKa3aHbl BO3MOYKHOCTH y4eOHOro npenmera «buonorus» B peanuzanuu TpedoBanuii GI'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM pe3yJibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOYYAIOUIMXCS MO
OCBOCHHUIO COJIep)KaHMSI OHOJOTHYECKOro o00pa3oBaHUs HA YPOBHE CpelHero ooOuiero
o0OpazoBaHwUsI.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs o >KUBOH MPHUPO/ie, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTHH, SMOPUOJIOTUN
U OWOJIOTUM Pa3BUTUSA, T'E€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buomnorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY 00y4aroIuXcs K HOCIeYIOLeMY MOJTy4eHHIO OM0I0rHYecKoro o0pa3oBaHus B By3ax
U OpraHM3alusAX CpelHero MpogdeccuoHaIbHOro o6Opa3oBaHusa. OCHOBY €ro coJep:KaHus
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeroB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10 kimacce 3TH 3HAHHS TOMYYarOT pa3BUTHE. Tak, pacHIMpeHbl U YrIyOJIEHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MPUKJIATHOTO U TIOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI s



nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYYEHHBIMH 00YYaIONTUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIC /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3allvy,
9BOJIIOIIMM OPraHUYECKOTO MHpa Ha 3emile, COXpaHEHHs] OHOJIOTMYECKOro pa3HooOpas3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HaHUS OOydJaromuxcsi 1Mo OOTaHWKE, 300JIOTUH, aHATOMHM,
¢busmosiornu yeroBeka. YueOHbIN mnpenmer «buonorus» mpu3BaH 00€CEUUTh OCBOCHHUE
00yJaromuMucs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MJIEH, MPUHIIUAIIOB W TPABWII, JISKAIIUX B
OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, 3HAHUW O CTPOCHUHU, MHOTOO0pa3nu
U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISAINH, OWOIeHO03a, YKOCHUCTEMBI, O BBIIAIONIUXCS
HAyYHBIX JOCTIKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTHH, TPHUKIATHBIX ACTIEKTax
OMoJIOTHYEeCKUX 3HAHWHA. J[J1s1 pa3BUTHS W MOJIEp)KaHUST MHTepeca OO0yJaronuxcsi K OHMOJOTHH
HapsIy CO 3HAYUTEITHHBIM 00BEMOM TEOPETHUYECKOTO MaTepHaa B COJIEPKAHUU MPOTPaMMBI 110
OMOJIOTUH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
o0iacTi OMOJIOTHH, BKIAOM OTEUECTBEHHBIX M 3apYOCKHBIX YUEHBIX B PEUICHHWE BaXKHEUIIMX
OMOJIOTUIECKHUX U IKOJIOTHIECKUX MTPOOIIEM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIIAJCHHE
0oOyyaloUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allud >KUBBIX CHUCTEM
Pa3HOTo paHra U NpuoOpeTeHre YMEHHI UCII0JIb30BaTh ATH 3HaHUS B (GOPMHUPOBAHUU UHTEpECA K
onpenenéHHoil obnacTu MpodecCHOHATBHOM NEATEILHOCTH, CBS3aHHOW C OHWOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs PeIICHUEM CIEIYIOLIUX 3a/1a4:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, 6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIIEJOBAaHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOAaMHM  TO3HAHHUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYEeCKUX HAyK (MOJIEKYIPHOU M KIETOYHOU OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJCOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHUI B JjabopaTopuu U B mpupoje (HaOmoIeHUE, H3MEpEeHHe,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOYyYaIONIMMUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIM3UPOBATH U
MCIO0JIb30BaTh OMOJIOTUYECKYIO MH(POPMAILINIO; TIOIH30BATHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHABIIMBATh CBS3b MEXK/IY Pa3BUTHEM OHMOJIOTUU U COLMATBHO-IKOHOMHYECKUMU
Y 9KOJIOTHYECKUMHU TIPOoOIeMaMH YeIOBEUECTBA; OLIEHUBATH MOCIECTBUS CBOEH JeSITENEHOCTH 110
OTHOLIECHUIO K OKpYKalolled MNPUPOJHONW cpelae, COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIUX JIIOJIeH; OOOCHOBBIBaTH M COONMIOAATh Mepbl MPOMUIAKTUKA HH(DEKIIHMOHHBIX
3a0oJIeBaHMi, MpaBUja TOBEACHUS B NpHUpojae U obecrieyeHHs Oe30MacHOCTH COOCTBEHHOM



KHU3HEIEATSIPHOCTH B YPE3BBIYANHBIX CUTYalMAX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BuUTHE y 00YYaIONUIUXCSl WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUAMHU M COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pemaemMpIMU €10 MPOOJIeMaMH, METOJIOJIOTHEH OHOJIOTHYECKOTO HCCIEIOBAaHMS, IMPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~HCCICAOBAHUM, peIIeHUs OHOJOTUYECKUX 3a7ad, MOJCTUPOBAHMS
OMOJIOTUYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIMTaHUE Y OOy4JaroOmMXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IETIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUPOBAaHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B NPHUPOJIE; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTreHne 00yJarOIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHJIOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3J0pPOBbS M 3JI0POBbSl OKpYXKAIOLUX oA (cobmoneHus mep
npoduIaKTUKH 3a00JI€BaHN, 0OecTIeueHE O€30TTaCHOCTH KU3HEACSITEIIbHOCTH B UpE3BhIYAHBIX
CUTYallUsIX MIPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHHS OMOIOTHIECKIX
3HaHUU U YMEHHN B IOBCEHEBHOM JKNU3HU;

CO3JaHME YCIOBUWM JJIi OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TPaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHIWBUAYAJIBHBIMA WHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OO6mree 4KciIo YacoB, OTBEICHHBIX HA M3y4eHHE OMOJIOTUH Ha YIriIyOJieHHOM ypoBHe B 10
knacce — 102 gaca (3 gaca B Heenio).

OT60p OpraHN3aMOHHBIX (POPM, METOJIOB M CPEICTB 0OYUIECHHS OMOJIOTHH OCYIIECTBIISCTCS
¢ y4€ToM cHeru(UKN €ro CoAepKaHHUs U HAMPABICHHOCTH HA MPOJOJLKEHUE OMOJIOTHYECKOTO
00pazoBaHus B OpraHU3ANMAX CPETHETO MPOPECCHOHATBHOTO U BBICIIIEr0 00pa3oBaHMUS.

OO0s3aTenbHBIM YCIOBHEM IPU 00y4eHUHU OMOJIOTMHM Ha YriayOJI€HHOM YpOBHE SIBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M THpakTUdeckux paboT. Takke yuacTue oOydaromuxcs B
BBITNIOJIHEHUH IIPOEKTHBIX U y4EOHO-HCCIIE0BATENBCKUX paO0T, TEMATUKA KOTOPBIX OIpeAesseTcs
yUUTENIEM Ha OCHOBE UMEIOIUXCSI MAaTePHAIIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IIPUPOJIHBIX
YCJIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocynapcTBeHHoU utorooit arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne Ouonorud B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cszannbie ¢ 6noorueil. 3HaueHrue OMOJIOTUH B TPAKTUUECKON AEATEIbHOCTH
YeJIOBEKa: MEJIUIIMHE, CETLCKOM X035UCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TIPUPOIHL.

JdeMoHcTpauuu

[Toptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. I'apseii, I
Memnnens, B. U. Bepnanckuii, U. I1. [1anos, Y. 1. Meunuxos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTHN C IPYrUMU Haykammy, «Cuctema OHOJOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPraHMU3alUsl, CaMOBOCIPOMU3BEICHUE,  Pa3IpPakKMMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
ouoctepusiit. [Iponeccsl, npoucxoasime B XUBbIX cucreMax. OCHOBHbIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUsI MaTepuu. Hayku, u3zydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCHMMOW U  HE3aBUCUMOM
nepemeHHol. I[lnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKaKEHUSI PE3YJIbTATOB HKCIIEPHUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYEcKHe CHCTEMBI,
«CBONCTBA KUBOU MaTepun», «YPOBHU OPraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJI0BEYECKOIO OpraHu3may, «buoreoneHosy,
«buocdepa», «MeToabl U3ydEHUS )KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE IS MPOBEACHUS HAOMIOICHUHN, U3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJEKYISIPHOM H KJIETOYHOW OHOJOTMH: MHUKPOCKOIHS, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENaparbl PacTUTENIbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opraanueckue BeIECTBA KIETKU. bronorudeckue nojuMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrieBoapl. MoHOCaXapuabl, AUCAXapHIbl, OJUTOCAXapU bl U TIoJucaxapuabpl. OOmIwii iaH
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonornueckue QyHKIINN YIiIeBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kimaccudukanuss — TUNUmoB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonorndyeckue Gpynkuuu nunuaos. O6mue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunuun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
buomonexyn u ux Komniexcos. Komnovromepruiti OU3atiH u opeaHu4eckuli CUHme3 OUOMONEKY U UX
HenpupooHbvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenne XuMU4YECKUX IEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OEIKOBOW MOJEKYNbD», «CTpOoeHHE MOJEKyNl yrieBoaoB», «CTpoeHHEe MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccnenoBaHue HyKIEHMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpPOEHUsl TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIIeTOK. Mecto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (nuddy3us, obneruéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
Crpykrypa v QyHKIUU KIETOYHON CTEHKU pacTeHUM, rpruooB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOWIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkoe ¢ annapame I onv0dicu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposantvie ¢ MUKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHAa — TUCTOHBL. J{uHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKn», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepuaibHbIX KJIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTuyeckas padora «/3yyeHne IBUKEHUS [IUTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPO(HBIN U TeTepoTPOPHBIN. YyacTue KUCIOPOoa B OOMEHHBIX IIpOIeccax. DHEPreTUUECKoe
obecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuii KIeTo9yHoro Meradonu3ma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPraHMYECKUX KaTaln3aTopoB. benku-akTuBaTOpHl U
OeNKHU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nU2MeHmsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporecce potocunte3a. CBeToBass U TEMHOBAs
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIONINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Anaspobubie opranu3mMbl. Buasl Opoxxenus. [IpogykTsl OpoKeHHs U UX HCIOJIb30BaHUE
Yel0BEKOM. AHa’3pOOHbIE MHMKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOTUU M BO30YyIUTENU
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe OKucCIeHUE, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHApPUN B mpoueccax
ouonoruueckoro okucienus. Luknuueckune peakuuu. OkucnutenbHoe ¢GochopHiinpoBaHUe.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. [lpeumyiiectBa a’poOHOrO myTh OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JJIsi HPUTOTOBICHHSI TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/I3ydeHne KaTaTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMUJIa3bl WM KaTalasbl)y.



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U KUBOTHBIX KIETKaX».

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuysHoro cuntesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B pEAKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCThb. Cospesanue mampuunvix PHK 6 sykapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. Opranuzanus reHoMa y IpoKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomul 2enos. Perynsanns 0OMeHHBIX MpolieccoB B KiieTke. KieTounslii romeocTas.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHrie 3a00neBaHus YelioBeKa, )KUBOTHBIX, pactenuit. CI11]], COVID-19, connanbHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonozuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie ¢pyHxkyuu
benxos. Cnocodowvl 0ocmasKku 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTHUIApPaUIeIbHOCTh. MexaHu3m
peruukanuu JTHK. Xpomocomsl. CTpoenue xpoMmocoM. Ternomepsl 1 Tesiomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHIL. J[MMIOUIHBIA M TarIoOWAHBIM HaOopel XpomocoM. ['omonoruyHbie
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JladopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpErapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEH: SITUTEINAIIbHASL, COEIMHUTEIIbHAS,
MbITIeYHas, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIIMA U PACIOJIOKEHHUSI TKAaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesnoBeka. OyHKIIMY OpraHoB U CUCTEM OPraHOB.

Omnopa tena oprann3moB. Kapkac pactenuii. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUIIbI COSMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KI'YTUKOBO€, pECHUYHOE. J[IBW)KE€HHE MHOIOKJIETOYHBIX PACTEHUI: TPONU3Mbl M HACTHUM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. llutanue >XUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPUKIETOYHOE IHUILEBapEHUE.
[IutaHnne NMO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razos uepes
MOBEPXHOCTh KIeTku. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. KabGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKOMUTAIOMIMX. Perynsanuus npixanus. J{pixaTenbHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCHOpPTHBIE cUCTeMbl pacTeHuil. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa u e€ opranbl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M dyenoBeka. Ceppie, KpOBEHOCHBbIE COCYIbl M KpoBb. Kpyru kpoBooOpaieHus.



OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxkpaturenpHble Bakyosd. Opransl BbiaeneHus. @UiIbTpanysi, ceKpenus 1 00paTHOE BCaChIBaHNE
KaK MEXaHHU3Mbl paboThl OpraHoB BblIeieHUS. CBs3b IMOJOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHCTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. [louku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y Opranu3MoB. 3aluTa y 0OJJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U HUCTHI
MpocTeHMX. 3aliuTa y MHOTOKJIETOuHbIX pacTeHuil. Kyrukyna. CpeacrtBa mnaccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHedl. MMMmyHHas cucrema denoBeka. KileTouHbIi W TyMOpanbHBII HMMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO NMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00JIEBAHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHas perynsauus y >KUBOTHBIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbHas perymsauus ¥ SHAOKPUHHAs CHUCTEMA XMBOTHBIX M 4enoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«bakrepun», «llIpocreitmmey, «Opranbl [BETKOBBIX pacTeHUil», «CHCTEeMBbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM IIacTHHKWY, «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremar,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenbHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuib», «MMyHUTETY,
«KumeuHnonosnoctHele», «Cxema nuTaHusl pacTeHui», «KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTemMa MIIEKONMUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIIMA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
00opy0BaHuE JUIsl IEMOHCTPAIIMH TOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacillerIeHus
Kpaxmasa 1 OelKoB MoJ JeiicTBueM (hepMeHTOB, 000pyI0BaHHE A JEMOHCTPAIUU ONBITOB 110



W3MEPEHHUIO0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJbHBIX JBWKEHHUWU, MOIEIHU
rOJIOBHOI'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHN3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeH03a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3BuTue. ['amerorenes y ;kuBoTHbIX. [losioBbIe sxene3bl. O6pa3oBaHue
U pa3BUTHE MOJIOBBIX KieToK. CriepMaroreHes u ooreHe3. CTpoeHHe MOJIOBbIX KIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHnorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3MoB. Mopghozenesz — o0na u3z enasnvix npodem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Craguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuMepe JATryiikH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoO0eHHOCTH IpOOJIEHHS MJIEKONMUTAIOMIMX. 3apO/bIIIEeBble JUCTKH (TacTpyJsLus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHE YacTei
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHIYKLINS). 3aKJIa/iKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXuyecKux B3auMOJICHCTBUI reHOB. BiusiHue Ha sMOpHOHAIBbHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbi Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO U HEMPSIMOTO Pa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunber pocta XUBOTHBIX. DakTOpbl pEryasillMM pPOCTa KUBOTHBIX U 4esnoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uernoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3mHoxenue u pazputre pacteHuid. ['amerodut u ciopodut. Meios B )KU3HCHHOM ITUKJIIE
pactenuii. O6pa3oBaHue CIOp B mpoliecce Meio3a. ['ameTorenes y pactenuid. O1ji010TBOPEHHE U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOMHOE OIUIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxemsl: «BereratuBHOE pa3MHOKeHUE», « THUMBI OECIONOr0 pa3MHOKECHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHe SULEKIETKH M CIEPMaTO30UAd»,
«OCHOBHBIE CTaJIMU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHE», «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue JnATYymIKM», «/BOMHOE OIJIOJOTBOPEHHE Yy ILIBETKOBBIX
pacteHuii», «CTpO€HHE CEMSIH OJHOJOJIbHBIX U ABYIOJBHBIX pacTEeHUN», «KU3HEHHBIH LHUKII
MOPCKOM KanmycTbl», «KU3HEHHBIN UK MXay, «KM3HEHHBIN [TUKJI MaIOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
MoJenb «L{UKII pa3BUTHSA JIATYILIKH».

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wcropus cTaHoBiIeHMS U pa3BUTUS T€HETUKHU Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YUE€HBIX B pa3BuTnu renetuku. Padotsr H. K. Konsrosa, H. U.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, TeHoTun, (eHoTtur. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [leporit 3akoH MeHAens — 3aK0H € AMHO0Opa3usi THOPHIOB
nepBoro nokoJieHust. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHienst — 3aKOH paclleTUICHUS
npu3HakoB. LluTojormueckrie OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHus. ['Hmoresa 4HMCTOTHI
ramer.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenne mpu3HaKoB MpH HETIOJIHOM JIOMUHHUPOBAHHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIIECHUE CLETUICHUS MEXAY F'€HaMu. XPOMOCOMHAasi TEOPUS HACIIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HaciegoBaHnue npu3HakoB, CLIETUICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M UEJIOBEKa, a TaKxKe
(U3HOJOTMYECKUX MPOIIECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — MApa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI M U3MEHEHHUsS HACIEICTBEHHOW MHGOpPMAIMN B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Apo30¢uis», «I'eHetuka nona», «Kapuotun uenoseka», «Kapruotun 1po30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCUMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKpEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTMnMueckas W3MEHYMBOCTh. (CBONCTBA TE€HOTUIMYECKOM HW3MEHYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B IpeJenax OJHOro BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTU MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meio3y, «OrmnoaoTBopenuey, «I enernueckue 3ab60aeBaHus
yernoBeKkay, « Buasl myramuny.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl M3ydyeHHs] T€HETUKU YellOBeKa: IeHealornYecKuid, OJIM3HELOBbIH, IIUTOreHEeTUYECKHIA,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacnencrBennsie 3a00eBanus 4enoBeka. | eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YeIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOIOBbIE KIETKH. [I0HATHE «T€HEeTHYeCKOro rpy3a». DTUYECKUE acIIeKThl
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolleld cpenpl. ['eHeTnueckas IpenpacroioKEHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanusi U cenekuus. 3apoXkJeHUue CeJNeKUMM U JoMectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JJaHUH COPTOB PACTEHUI U IOPOJ1 )KUBOTHBIX. COpT, MOpO1a, IITaMM. 3aKOH FTOMOJIOTHYECKHAX
pAoB B HacieAcTBeHHOW m3MmeHuuBocth H. M. BaBuioBa, ero 3HaueHue i CENEKIIMOHHOM
paboTEHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MMOMOUIBIO OIIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C IIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30Banre TeHOMHOTO peaKTUPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK 11 momydenus
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekiuu. OtnanéHHas TUOpUIM3aLuUsL.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3aHusl HOBBIX COPTOB U THOPHUIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcCie C NPUMEHEeHUeM COBPEMEeHHbIX Memo008 HAYYHbIX UCCIIe008AHUL, Nepedosblx udeu U
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTO0Opa3usl KyJIbTypHBIX pacTeHUil»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHHH M NOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEIEKIIUU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOeNne. Mukpoouosornyeckuii cunres. OObEeKThI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LIE€JIbIO MOJTY4YEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COAEpKaluX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue MoOHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO ] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHAILHO2O — DA3SMHOMNCEHUS]
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTHYECKHE M DJTHUYECKHE TMPOOJIeMbl TEHHOM
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. Mcrosb30BaHue CTBOJIOBBIX KJIETOK. TapretHas tepanus paka. 3D-6noumxenepus
Ui pa3paboTKH (hyH/IaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHM, CO3JaHUSI KOMITJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHra A pelieHus
3a/1a4 NEPCOHAN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKUUH C IeNbl0 oOecreueHus] KOMOMHHPOBAHHOW 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIILICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHHUS OOy4YarOUIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME COCTABJIAIONIME: OCO3HAHHE OOYYArOIIMMHUCS  POCCHUHCKON  TI'pa)KIaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAgumMb TIETH U CTPOUTH KU3HEHHBIE TIJIaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHWS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIICHHS K  KyJbTypHOMY  HACIEIUI0 U TPaJAULUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTH M CITIOCOOHOCTH OOYYarONIUXCsl PyKOBOACTBOBATHCA CHOPMUPOBAHHONW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHOMN J€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaXEHHE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPAXKIAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K TPUPOTHOMY HACJICIUIO U MTAMSITHUKAM IIPUPOIBI, TOCTIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUST OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO TIOBEICHHUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJHUTEIISIM, CO3/ITAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPyAa, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHPOBAHUA  KYJIbTYPbl 30POBbS W
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPUATHS BPEIHBIX MpPUBBIYEK (YMOTPEOICHUS alKOTOoJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKYIO JIESTEIBHOCTB;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO U CaMOOOpPa30BaHUIO HAa TMPOTSHKEHUU BCei
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IIOCJIEACTBUMN JJI OKPYKAOLIEH CPE/Ibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BAaTh MPHOOpEeTaeMble NPU U3y4eHUU OWOJIOTUU 3HAHUSA U YMEHUS
IIpU pElIeHUH NpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIOACHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIMUX BpEI OKpYXKaIoLIed MpPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEICTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MI03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM IpaKkTUKE, FOTOBHOCTH K YYacTUIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UNTATENBCKON KyJIbTYphl KaK CPEACTBA B3aUMOACUCTBUS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ poiu B (OpMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE Kak O €QUHCTBE MpPHUPOJbl, 4YeJIOBeKa U oOmiecTBa, B MO3HAHMM IPHPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOoOIeM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, OUCKA MyTeH BBIXOJA U3 IN100aIbHbBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMUYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHMs I aHanu3a M OObSICHEHUsS SBJICHUMN
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIBHO HCIOJb30BAaTh OWOJIOTMYECKUE 3HAHUS ISl peIleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMmeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoyorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYyYArOIUXCAd  MEKIUCUUIUITMHAPHBIE
(MexTpeAMeTHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEpTru-,
SBIICHHE, IPOIECC, CUCTEMa, HAy4HBIA (aKT, NMPHHIHUI, THUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAOIIOEHNE, W3MEPEHHE, HKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble NieiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopmupoBaHre (PYHKIMOHATBHONH T'PAMOTHOCTH M COIIMAIBHON KOMIICTCHIIMU OO0YYaroIInXCs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OUOJOTMHM Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUs Y
obOyuvarorierocs OyayTr copMupoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIC y4deOHbIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIBHOCTD.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOTpaMMBbl CpeIHEro oOmiero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITEIEHO (OPMYIIUPOBATh W aKTYyaJHM3WPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIh30BATh MIPU OCBOCHHUH 3HAHHUH MPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0OOOIIEHHUS), PACKPHIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBIOCTSATH UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMH);

OTIpENeNATh LENH ACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTCPUU HX JOCTHIKEHHS,
COOTHOCHTB PE3YJIbTAThl ICATSILHOCTH C MOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHHH >KHBOUN
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, ICyKTUBHBIC, [T0 aHAJIOT'HH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PAacCMaTPUBACMBIX SIBICHHSIX, ()OPMYIMPOBATH BHIBOBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHWIA B M3Y4aEeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabarhiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepPHUaTbHBIX
Y HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PA0OTy B YCIOBHSX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30Bble HCCIEI0BATEIbCKHE AeHCTBHS:

BIIQZIETh HABBIKAMHU Y4eOHO-HCCIIEIOBATENbCKOW W MPOEKTHOM NEATEILHOCTH, HABBIKAMU
paspelieHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 U TPUMEHEHUIO B YUEOHBIX CHTYAIMSIX, B TOM YHCIE TpU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/J1a4M B 00pa30BaTEIBHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelIeHus, HaXOIUTh ApTYMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUMA, 33]1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIE B XOJIC PEIICHHUS 3aJIa9H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN TOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
MpOoOJIEeMBI M 3a/1a49H, JIOTTYCKAIOIUE ATbTEPHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHETE), aHaTM3UpOBaTh HHGOPMAIUIO PA3NTHYHBIX BHIOB U (Gopm
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIC METOIBl TPU TIOMCKE H OTOOpe
ouostornvyeckoit nHGopMaIu, He0OX0JMMOH JIJIsl BRITIOJTHEHUST YIeOHBIX 33134,

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopManuu (cxembl, TpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGPOpPMAIMHK, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCceX cepax KU3HHU, aKTHBHO Y4aCTBOBATH B JTUANIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEeACTBA OOIIEHHs, MOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHUE K COOECEHUKY M B KOPPEKTHOU (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON M MHAWBUIYaIbHOM pabOThI IpH
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeAeATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KaYeCTBO CBOETO BKJIAJa U KaXKJOr0 yYaCTHMKA KOMAaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHNE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBbIE 33Jaud B 00pa3oBaTEIbHOM JEATEIBHOCTH MU
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTEHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMK B Pa3HBIX 001acTAX
3HaHUMH, IOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB M OCHOBAHUH, MCIIOJIB30BaTh NMPUEMBI pediaekcun
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHATHE ce0s1 U APYrUX:

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0nEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00eCIeueHne MPOQPIIILHOTO 00ydeHUsT 00yIarOIIHXCS
O6uosnoru. OHU BKIIIOYAIOT: cHEUpUUECKHe 11 OMOIOrMM HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JEWCTBUI TI0 OCBOCHUIO, HHTEPIIPETALMU U TPEe0Opa30BaHUIO 3HAHUM, BHIIBI JIEATEIHLHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B Pa3jIMUHBIX YYeOHBIX, a TAKKE B PEATHHBIX
KU3HEHHBIX CUTyanusxX. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI M0 TOAaM W3YYCHHS.

[IpenmeTtHbIe pe3yabTaThl OCBOEHHS yaeOHOTOo ipenmeTa «bruonorus» B 10 knacce NOMKHBI
OTpakaTh:

C(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAHHUU €CTECTBEHHO-HAYIHOM KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOIBI U PEIICHUN
po0JIeM paMOHATBFHOTO TPUPO/IOTIONF30BAHUS, O BKIIAJIE POCCHICKHUX U 3apyOe)KHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTMYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyM3M, TOMeocTas,
CaMOperyJsius, caMOBOCIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHE),
onosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3us U MPOUCXOXKICHUSI KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieNCTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAYYHOT'O TMO3HAHUS, UCIOJB3YEMbIX B OMOJOTHYECKHX
UCCIIEIOBAHUSIX KUBBIX 00BEKTOB (ONHCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucje OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KUBHEACSITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHA BelecTB (MeTab0JIM3M), IIPEBPAILCHUs SHEPTHH, OPOKECHHUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUSL, (POTOCHHTE3a M XEMOCHHTE3a, MUT033a, Mel03a,
ramMeToreHesa, sMOpHOTeHesa, HOCTAMOPHOHAIBHOTO pa3BUTHS, pa3MHOKEHHUS,
WHIUBUAYAIILHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS T€HOB, T'€TEpO3HCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOMAAMU KIETKH M HUX (PYHKUIHAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHSIMU, MEX]y OpPTaHaMH U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX U 4YelOBeKa M WX (QYHKIUSAMH, MEXKAy CHCTEeMaMH OpPraHOB U UX
GYHKIUSAMHE, MEXKIy dTamaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IHKIA W KU3HEHHBIX
[MKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnoM H (pakTopamu cpesbl 0OUTaHHUS;



YMEHUE BBISBJIATh OTJIUYUTENIbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

YMEHHE peniaTh OMOJOTHICCKIE 33/Ja9d, BBISIBIIATh IPHUYUHHO-CIICICTBEHHBIC CBSA3H MEXKTY
HCCTIEAYEMbIMU OMOJIOTMUECKUMU TPOIIECCAaMU M SBJICHUSIMU, JIelaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHHUU TOJY4YE€HHBIX PE3yIbTaTOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe pabOThl, COOMIONATh MpaBHia MpU
paboTe ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
hopmyIupys 11e7b UCCIeA0BaHMS, aHAIM3UPOBATh MOJTYyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE Yy4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIUIIMHE, TTPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W IYOJUYHO MPEICTABISATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh STUYECKUE aCTIEKTH COBPEMEHHBIX MCCIIEIOBAHUN B 00JIaCTH OMOJIOTHUH
U MEIWIHUHBI (KJIOHHUPOBAHHME, MCKYCCTBEHHOE OIUIOJAOTBOPEHHUE, HAMPABIECHHOE HW3MEHEHHE
reHOMa M CO3/IaHH€ TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIITYOJISITh TTO3HABATENbHBIN HHTEPEC, HAMPABJICHHBI HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH TpodeccHy U MpoJ0JKEeHnEe OMOJIOTHYecKOoro o0pa3oBaHus B OpraHU3alusaX
cpemHero mpo}eccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl 0CBOCHUS yueOHOTO npeameTa «buomnorus» B 11 knracce nOMHKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaILHOTO IPUPOIOTIOIH30BaHUS, U B (GOPMUPOBAHUU [IEHHOCTHOTO OTHOILIEHUS K IPUPOJE,
oOLIECTBY, YENOBEKY, O BKJIaJie POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOTOJATalomuX OWOJIOTMYECKUX TEPMUHOB U TMOHATHHA (BUL,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX M HampaBICHUAX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCcKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO [IO3HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJECNATh CYIIECTBEHHBbIE MPU3HAKU: BUIOB, OHOTEOIIEHO30B, JKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUs, YepelOBaHUS
HaIpaBJIEHUW YBOJIIOIIMU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY ITPOLIECCAMU IBOJIOIUH, IBUKYILIUMHU CUIIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHM pA3JIMYHBIX HKOCUCTEM M TPHUCIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITH OTJIMYUTEIbHBIC PU3HAKH JKUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KaK YCIOBHS COCYHIECTBOBAHHWS IMPHPOJIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMBIMU OMOJIOTMYECKHMH TIPOLIECCAMU M SIBJICHUSIMH, JIENaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHWU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JIAOOpaTOpHbIE U NMPAKTUYECKHE padOThl, cCOONIIOIaTh MpaBHIa IMPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MeIWIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLIEHHBATh TUIOTE3bl U TEOPUM O TMPOUCXOKICHUM IKHU3HU, UEIOBEKa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MpeloTBpalleHus II00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHaAIbHON IEATeTLHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, IPUPOIOTIOIH30BAHMS, METUIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO35AWCTBA, MUIEBON MPOMBIILIEHHOCTH, YIIyOIsITh M03HABATEIbHBIN
MHTEpEC, HAIIPABIICHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u NpoAoKEeHNE
Ouosoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpPEJHEro Mpo(ecCHOHATBLHOTO U BBICIIETO
o0pazoBaHus



TEMATHYECKOE IINTAHUPOBAHHUE BUOJIOI'NH 10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ IIpakTH4eckue
nporpamMmbl Bcero KounrtpoJbnbie o0pa3oBaTe/ibHbIE pecypChl
paGoTh! padoThI
buonorus kak Hayka https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI M UX H3YUCHHE 1 https://m.edsoo.ru/7f41c292
https://www.google.com/url

3 N ) 05 ;)ti;http://bio.1september.ru
http://bio.1september.ru/

4 XuMHUYECKasi OpraHu3aIyst KICTKH 10 http://college.ru/biologiya/

5 CtpoeHre U QYHKIMH KICTKH 8 1 https://m.edsoo.ru/7f41c292

5 OOMeH BeIecTB U peBpalieHHe YHEPTUN 9 1 htp:/Awww.sbio. info/

B KJICTKE
7 Hacnencreennast nudopMarust u 9 05 https://resh.edu.ru/subject/5
peanu3aius eé B KIeTKe 110/

3 K UsHEH B LMK KICTKY 6 1 1 https://resh.edu.ru/subject/5
110/
http://schoolcollection.edu.ru/

9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1 15
http://school25

10 Pa3MHOKeHHE U pa3BUTHE OPraHU3MOB 8 1.5 http://schoolcollection.edu.ru/

FeHeTiKa — HayKa o HACTCICTBEHHOCTH I http://schoolcoIlection.edy.ru/

11 H3MEHHBOCTH OPIAHH3MOB 2 0.5 https://spheres.prosv.ru/biol
ogy/about/174/2288/

12 3aKOHOMEPHOCTH HACTIEICTBEHHOCTH 10 http://plant.geoman.ru/

13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 http://www.anatomus.ru/




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

14 I'eneruka yenoBeka 3 0.5 o/
https://spheres.prosv.ru/biol
15 Cenexuusi OpraHu3MoB 4 1 ogy/about/174/2288/
16 BHOTEXHOJIOTHS U CHHTETHYECKAsI 4 https://spheres.prosv.ru/biol
ouosorus ogy/about/174/2288/
https://spheres.prosv.ru/biol
17 14t 1
TOTOBOE TOBTOpERHE ogy/about/174/2288/
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE BHUOJIOI'NH 10 KJIIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
Tema ypoka Konrtpoiabubie | IlpakTHyeckue A Hudp
n/n Bcero U3y4yeHust o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchbl
1 buonorus kak KOMIUIEKCHAsI HayKa U KaK 4acTh 1 https://m.edsoo.ru/7f41c2
COBPEMEHHOTO 00IIecTBa 92
5 JKuBbIe cHCTEMBI M X CBOWCTBA. Y POBHEBAs 1 https://www.google.co
OpraHu3aIus )KUBBIX CHCTEM.
https://www.google.com/
3 Bxonnas koHTposbHas paboTa. 1 1 urlp goog
4 Hctopust OTKPBITUS U M3YUCHHUS KIIETKH. 1 https://www.google.com/
Knerounas teopus url
MeToapl MOJIEKYISIPHOHN U KJIETOYHON OMOJIOTHH.
HpaKTqufKaﬂ pabora «/3yueHue MeTo0B http://bio. 1september.ru
5 KJIETOYHOM OnoJioruu (xpomartorpadus, 1 0.5 .
http://www.sbio.info/
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [111P)»
6 XUMUYECKHUI COCTaB KIETKU 1 htp://bio. 1september.ru
5 MuHepaibHbIE BEIIECTBA KIIETKH, UX 1 http://college.ru/biologiy
OuosIoTHYecKas poJib al
OpraHuyecKre BelecTBa KIETKH — OCJKH. https://resh.edu.ru/subject/
8 JIaGopatopHas pabota «OOHapy)eHHe OETKOB C 1 0.5
MIOMOIIIBIO KAYECTBEHHBIX PEAKLIUI» 110/
https://resh.edu.ru/subject
9 CoiicTBa, k1accupukanys u GyHKIUN OEJIKOB 1 P J

/5




110/

http://schoolcollection.ed

10 Oprannueckue BenecTBa KJIETKU — YIIJIEBOIbI uru/
11 OpraHuyecKre BeIecTBa KICTKH — JIMITHIbI http://school25
Hyxnennossie kucnotsl. IHK n PHK. EJ.[:E;//SChOOICOIIeCtlon'ed
12 JTaGopatopHas pabora «ccienoBanne 05 Fps,://spheres.prosv.ru/ b
HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3 KJIETOK iol
Pa3IMYHBIX OPTaHU3MOBY o7
y Crpoetine 1 hysxium AT®. [lpyrie ih(;[:ps://spheres.prosv.ru/b
uyineosutpupocarst (HT®) ogy/about/174/2288/
CexBenuponanue JJHK. MeToabl reHOMUKH,
14 TPAHCKPHUIITOMHKH, TPOTEOMHKH, CTPYKTYPHOM http://plant.geoman.ru/
OuoIorNu.
15 Tumns! kretok. [IpokaproTryeckas KiaeTka http://www.anatomus.ru/
CTtpoeHue SYKapUOTHYCCKOM KIICTKH. https://resh.edu.ru/subject
16 [IpakTuueckas padota «M3yueHnue CBOMCTB 0.5 /5
KJICTOYHON MEeMOpaHbD» 110/
https://spheres.prosv.ru/b
17 [ToBEpXHOCTHBII ammapar KICTKH iol
ogy/about/174/2288/
OnHOMeMOpaHHBIE OPTaHOUIBI KIICTKH. https://spheres.prosv.ru/b
18 [IpakTueckas pabota «/3ydeHue qBUKEHUS 0.5 iol
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX) ogy/about/174/2288/
https://spheres.prosv.ru/b
19 [TosryaBTOHOMHBIE OPTaHOU/IbI KIICTKU: 0.5 ol

MUTOXOHAPHH, IacTh bl JlabopartopHas padota

ogy/about/174/2288/



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/

«HccnenoBanue mia3Moan3a 1 Jemia3MoJIn3a B
PACTUTCIIbHBIX KIICTKAX»

HememOpanusie opranons! kietku. CTpoeHue u

https://spheres.prosv.ru/b

20 o iol
KIIMH sIpa.
YHICHII AP ogy/about/174/2288/
CpaBHUTEIIbHAS XapaKTEPUCTHUKA KIIETOK
21 sykapuort. JlaboparopHas padota "U3ydenue 0.5 http://www.anatomus.ru/
CTPOEHUS KJIETOK Pa3IMUHbIX OPraHu3MOB"
29 KonTponsnas pabora Ne2 no TeMe"XHMquSKaﬂ http://plant.geoman.ru/
OpraHu3aIys, CTPOCHUE U PYHKIIUN KIETKU
https://spheres.prosv.ru/b
ACCUMWISAIIHAS U TUCCUMIISAINS — J[BE CTOPOHBI iol
s | e T cues v o
patTop 13 e ' https://resh.edu.ru/subject
KaTaJUTHYECKON aKTUBHOCTU (pepMEHTOB (Ha /5/10/
pUMepe aMuUIa3bl WIK KaTajaasbl)» htp://bio. 1september.ru/
. . https://urok.1c.ru/library/
depMeHTAaTUBHBIN XapaKTep peakiuii KJIETOYHOIO bi
24 MeTtabonm3ma. JlabopatopHas padora «3ydenue 05 ology/biologiya_10_Klass
(hepMEeHTAaTUBHOTO PaCUICIUICHUS IEPOKCHIA o
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX) orl_ 0/
https://m.edsoo.ru/7f41c2
25 benku-akTuBaTOphl M OCIKU-UHTHOUTOPBI 92 P
https://m.edsoo.ru/7f41c2
26 ABTOTpOGHBIN THI 0OMEHA BEIIECTB 92 P
https://m.edsoo.ru/7f41c2
27 doTocuHTE3 P

92




Xemocuntes. JlabopaTtopnas pabota «CpaBHEeHHE

https://m.edsoo.ru/7f41c2
92
http://plant.geoman.ru/

28 0.5
POIECCOB (POTOCHHTE3A U XEMOCHHTE3a» https://spheres.prosv.ru/b
iology/about/174/2288/
AHaspoOHbIe OpraHu3Mbl. Buibl OpoxeHusl.
29 Jlabopatopras padora «CpaBHEHHE MPOIECCOB https://www.google.co/
OpOXKCHUS U IBIXaHUS»
30 AdpoOHBIE OpraHU3Mbl. JTalbl SHEPTETHUECKOTO https:/Awww.google.co/
oOMeHa
DHeprusi MEMOPaHHOTO TPAJMEHTA TIPOTOHOB.
31 https://www.google.co/
Cunre3 AT®: pabota npotoHHoi AT®-cuHTa3b!l P goog
32 Peakiuy MaTpuyHOTO CHHTE3a http://plant.geoman.ru/
https://m.edsoo.ru/7f41c2
33 Tpanckpunius — matpuuabiil cuaTe3 PHK 92 P
34 Tpaucnsaius u e€ sTanbl https://www.google.co/
35 KoaupoBanue amuHOkuCcIOT. Postk pubocom B http://plant.geoman. ru/
O6uocuHTese Oenka
http://schoolcollection.ed
36 Opranu3anus TeHOMa y TIPOKapUOT U 3YKapUOT uru/
37 MosekyasipHbIe MEXaHU3MbI SKCITPECCHU T€HOB Y https://m.edsoo.ru/7f41c2
yKapuoT 92
Bupycbl — BHEKJIETOUHBIE (POPMBI JKU3HU U
38 oOnuraTtHble napasuThl. [IpakTuyeckas padbora 0.5 http://plant.geoman.ru/
«Co31anme MOJIeIT BUPYCa»
39 BupycHsie 3a005eBaHns YenoBeKa, )KUBOTHBIX, hitps:/Awww.google.co/

pacTeHui




HanorexHoyioruu B OMOJOTHH U MCOUILINHE.

https://m.edsoo.ru/7f41c2

40
JKW3HEHHBIH UKIT KIETKU. 92
K 6oTa Ne3 i
" OHTPOJIbHA paboTa 27 HO TEME http://schoolcollection.ed

41 Hacneacreennast undopmarus e€ peaausaius B uru/
knerke", "JKu3HeHHBIH IUKIT KIETKH'". '

42 Marpuunsrii cuates JJHK http://plant.geoman.ru/

43 Xpomocowmsl. JTabopartopHast pabota «13yuenue 05 htps:/fwww.google.co/
XpOMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxj»

http://schoolcollection.
44 Jlenenve KIETKH — MHUTO3 ttp:/fschoolcollection.ed
u.ru/
Tunel knetok. KapuoknHes 1 IUTOKUHES.

45 JIabopatopHas pabota «HabmroeHrne MuTo3a B 05 http://schoolcollection.ed
KJIETKaX KOHYMKA KOPEeIIKa Jyka (Ha TOTOBBIX ' u.ru/
MHKpOIIpenaparax)

46 Perymsaius ;KU3HEHHOTO IIMKJIA KIETOK http://plant.geoman.ru/

https://m.edsoo.ru/7f41c2

47 Opranu3M Kak equHOE 1eJI0e 92

48 TkaHu pacTeHUHN. iIa6opaT0[3Ha${ pabora 05 https:/fwww.google.co/
«M3ydenue TkaHel pacTeHUI»

49 Tkanu )XKHUBOTHBIX U YejoBeKka. JJabopaTopHast 05 http://schoolcollection.ed
pabota «3ydyeHue TKaHeH )KUBOTHBIX) ' u.ru/

Opranbl. Cucremsl opraHoB. JlaboparopHas https://m.edso0.ru/7f41c2

50 pabota «/3ydyeHne opraHoB IIBETKOBOTO 0.5 92
pacTeHus»

51 Omnopa Teia OpraHu3MoB http://plant.geoman.ru/

http://schoolcollection.ed

52 JIBMKEeHNE OpraHu3MOB P

u.ru/
53 [Tutanue opraHu3mMoB https://www.google.co/




IInTanne Mo3BOHOYHBIX )KUBOTHBIX.

http://schoolcollection.ed

>4 [MumeBapuTenbHas cucTeMa 4eIoBeKa u.ru/
55 JlpIxaHue OpraHu3MoB
56 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U YEIOBEKA https://www.google.co/
57 TpaHcmopT BEIIEeCTB y OPraHM3MOB http://plant.geoman.ru/
58 KpoBeHocHas crcrema Mo3BOHOYHBIX )KHBOTHBIX U https://m.edsoo.ru/7f41c2
4eJIoBeKa 92
59 BEiene e y OpraHmIMOB http://schoolcollection.ed
u.ru/
60 3ammTa y OpraHu3MoB
61 NMMyHHas cuctema yenoBeka
62 Pa3apaskuMoCTb U peryisius y OpraHu3MoB https://www.google.co/
63 i};ﬁzzigf;;ﬂqzi?igm 1 SHACKpHTHaZ cHcTEMa http://plant.geoman.ru/
64 DopMBI Pa3MHOKEHHUST OPTaHU3MOB Et:s;//schoolcolIection.ed
65 [To10BOE Pa3sMHOKEHHUE gtztps://m.edsoo.ru/7f4lc2
66 Meitos http://schoolcollection.ed
u.ru/
I'amerorenes. OOpa3oBaHUE U Pa3BUTHE TOJOBBIX
67 ki1etok. JlabopatopHas padora «3ydeHue 05 http://plant.geoman.ru/
CTPOEHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»
WumuButyansHOE pa3BUTHE OPraHU3MOB —
68 OHTOTEHE3. 3aKja/ika OPraHOB U TKaHEU U3 https://www.google.co/

3apOJbIIIICBBIX JINCTKOB.




Poct u pa3sutue xxuBoTHbIX. JlabopaTopHas

https://m.edsoo.ru/7f41c2

69 paboTta "BrisBIeHUE MPU3HAKOB CXOICTBA 92
3apOIbIIeH MO3BOHOYHBIX )KUBOTHBIX"
PasMHOkeHME U pa3BUTHE PACTEHUM.
70 JlabopatopHas pabota " CTpoeHHE OpraHoB 0.5 http://plant.geoman.ru/
Pa3MHOKEHHE BBICIIUX pacTeHHM"
Kontponbnas padota Ne4 o reme "CtpoeHue u http://schoolcollection.ed
71 ¢byHKIMM opranu3moB”, " PazMHOKeHHE U uru/
pa3BUTHE OPraHU3MOB"
79 HcTopust CTAaHOBJICHUS M Pa3BUTHSI TCHETUKU KaK https://www.google.co/
HAyKH
OCHOBHBIE TIOHSATHS U CHMBOJIBI T€HETHUKH. https://m.eds00.ru/7f41c2
73 JlaboparopHas padota «JIpo3odriia kak 00bEKT 0.5 92
TCHETHYECKUX UCCIICTOBAHMID
3aKOHOMEPHOCTH HACJICOBAHUS TPHU3HAKOB.
74 Monorubpuanoe ckpemuBanue. [IpakTudeckas 05 http://plant.geoman.ru/
pabora "M3ydeHue pe3yabTaToB MOHOTHOPHIHOTO
CKpelIuBaHus y Apo30duibr"
75 [{uToa0rMYeCcKre OCHOBBI MOHOTHOPHIHOTO http://schoolcollection.ed
CKpPEIHBAHHS u.ru/
76 Ananusupyroiiee ckpenuBanue. HemomHoe https://m.edsoo.ru/7f41c2
JTOMUHUPOBaHUE 92
JluruopunHoe ckpeuruBanue. [Ipaktuaeckas
77 pabora «3ydeHue pe3yabTaToOB JUTHOPHUIHOTO 0.5 http://plant.geoman.ru/
CKpPEIIMBAHUS Y APO30(PUITBI»
78 [{uToNnornuecKkrue OCHOBBI JUTHOPHIHOTO http://schoolcollection.ed
CKpeIIMBaHUS u.ru/
79 CuersieHHOE HaclleZJOBaHUE MTPU3HAKOB https://www.google.co/




https://m.edsoo.ru/7f41c2

80 XpoMOCOMHast TEOPHSI HACJIEACTBEHHOCTH 92
81 I'eneruka nosa
http://schoolcollection.ed
82 I'eHoTun kak Len0CTHAs cucTeMa uru/
83 ['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUM, https://m.edsoo.ru/7f41c2
YKUBOTHBIX U YeJ0BEKa 92
http://schoolcollection.ed
84 N3mMeHunBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH uru/
85 Mo uduKanoHHass H3MEHYUBOCTD http://plant.geoman.ru/
BaprannoHHBI psii ¥ BapUallMOHHAs KpUBasl.
JlabopaTtopHas pabota «lccnenoBanmne
86 3aKOHOMEPHOCTEH MO TU(BUKAIIMOHHON 0.5 https://www.google.co/
M3MEHYHBOCTH. [locTpoCHNE BapuaIIHOHHOTO psiaa
Y BapUallMOHHOW KPUBOW»
87 I'enoTHMYecKas H3MEeHYNBOCTh. KOMOMHATHBHAS http://schoolcollection.ed
U3MEHYHBOCTD u.ru/
MyranroHHast ©3MEHYHBOCTb. [IpakTndeckas https://m.edso0.ru/7f41c2
88 pabota «MyTtanuu y Apo30¢uibl (Ha TOTOBBIX 0.5 92
MUKpOITperaparax)»
89 3aKOHOMEPHOCTH MYTAIIHOHHOTO TIPOIIecca. htp://plant.geoman. ru/
DONUTreHeTHKA U ITUTCHOMHUKA
90 I'eneTrka yenoBeka. [Ipakrnueckas pabora 0.5 http://schoolcollection.ed
«CocTaBlieHHE U aHAJIU3 POJIOCIOBHOI» u.ru/
MeTobl METUITMHCKON ITeHeTUKU. 3HAUCHHUE
91 MEUIUHCKOW TeHETHKH B MPEIOTBPALICHUN U https://www.google.co/

JICYCHUH TCHETHYCCKHMX 3a00JIEBaHMH YelloBeKa'.




KonTtponsHas padota Ne5 "3akoHOMEpHOCTH

92 HACJICICTBEHHOCTH ¥ U3MEHYUBOCTH, TCHETHKA 1 http://plant.geoman.ru/
yeyoBeka'.
O . JIab
CHOBHBIC MOHATHS cenekiuu. JlabopartopHas ) https://m.eds00.ru/7f41c2
93 pabota «M3y4yeHue copToB KyIbTYPHBIX paCTCHUH 1 0.5 92
Y TIOPO/T IOMAIITHUX KUBOTHBIX»
94 Mertoibpl ceneKnnoHHON paboThl. JlabopaTopHast 1 05 http://schoolcollection.ed
pabota «/3yueHne MeTO 0B CEeNEKIINN PACTEHUI» ' u.ru/
95 JIOCTIOKEHUS CEJIEKIIMKA PACTCHUN U )KUBOTHBIX. 1 http://schoolcollection.ed
[IpakTnueckas padota «I[IpruBuBKa pacTeHU» u.ru/
9% CoxpaHeHue, U3y4eHHEe U MCIIOJIb30BaHHE 1 htp://plant.geoman. ru/
TeHETHYECKUX PECYpPCOB
buoTexHosiorus Kak HayKa U 0Tpacib
97 npousBojcTBa. [Ipakrnueckas pabora «M3yuenue 1 0.5 https://www.google.co/
00BEKTOB OMOTEXHOJIOTUM»
08 OCHOBHBIE HAMPaBJICHUS CHHTCTHYCCKOM 1 https://m.edsoo.ru/7f41c2
ouoaoruun 92
99 XpOMOCOMHAsI U T€HHAsI MH)KECHEPUSI. 1 hitps:/Awww.google.co/
MenmuiHCcKre OMOTEXHOIOT HH.
100 HOBTOPCHI/IC , 00001IeHHEe, CHCTEMATH3aIUS 1 hitps:/Awww.google.co/
3HaHMI 10 Kypcy 6uomnoruu 10 kmacca.
101 HToroBasi KOHTpOJIbHAS paboTa 1Mo Kypcy 1 htp://plant.geoman. ru/
6uonorun 10 kiacca.
https://m.edsoo.ru/7f41c2
102 HTorosslii ypok no kypey ouonoruu 10 knacca. 1 92p
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 13.5




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA

* buonorus, 10 knacc/ [Tonomapéra 1.H., Kopaunosa O.A., Jlomununa T.E.; nox
penakmueit [Tonomapéroit U.H., OO1iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO
«M3parenscTBO «IIpocBemienne

* buonorus, 10-11 xknaccel/ AunpeeBa H.JI., O01iecTBO ¢ OrpaHMYeHHOM
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOINYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA

1. TTonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Mertoaudeckoe nocooue.- M., Benrana - I'pad, 2019;

2. [Tonomapesa M.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «Benrtana-

I'pad».

INPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Equnas xomrekius Ludposeix O0pa3zoBatensHbix Pecypcos» (http://school-
collection.edu.ru/).

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

3. http://ebio.ru/ - DnexTponubIii yueOHUK «BHOIOTH.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kiaerTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumust

6. http://evolution2.narod.ru/index.htm - sBomronus

7. http://nrc.edu.ru/est/r4/ - Guomornyeckas KapTHHA MUPa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonnka









