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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX TMOJIOKEHUH (QeaepanbHOl pabouell MOporpaMMbl  BOCIUTAHMS.
IIporpamma peanau3syercs ¢ ucnoiab3oBanneM ooopyaosanusi Llentpa «Touka
pocTay.

VYueOubiii npeamet «buonorus» yriayonéunoro ypoBHs uzydenus (10 kiacc)
ABJIIETCS OJIHUM W3 KOMIIOHEHTOB IpeIMeTHOW oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametel». CornacHo mnonoxkeHusMm DPI'OC COO mnpodunbHbie Yy4eOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeTHUM NpodhecCHOHANTBHBIM U BBICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBA3AHHBIX C MpodopueHTanel 00y4aromMuXcs W CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTh HAyyHOTO 3HAHUS, CBS3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEH, CHOPTOM HIJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHuE O
HeNMM M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpenesieHne Mo Kiaccam,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh M3Y4YeHHUs Yy4eOHOro marepuana ¢ y4ETOM
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcs. B mnporpamme 1o Ouosioruu
pealin30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3YY€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oiaromaps 4YeMy MPOCMATPUBAECTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE OHWOJIOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAaHHE OEPEKHOTO OTHOIICHHWS K OKpYyXKarolleil mnpupogHoi cpene. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS] U B
dbopMHUpPOBAaHMM  OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEILHOW  NIEATEITHLHOCTH
00yYaroIMxcs IO OCBOCHHIO COJCP)KaHUS OHOJOTHMYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpeaHEro o0I111ero oopa3oBaHus.



VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeaHEro oOliero oopa3zoBaHUs
3aBepliaeT OuoJIOTMYECKoe o00pa3oBaHME B IIKOJE W OpPUEHTUPOBAaH Ha
paclMpeHrue U yriiyojieHue 3HaHUuM oOydarouiuxcs O KMBOM MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
Ie€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YYEHHSI U SKOJIOTUH.

N3yuenue yuebHoro mpeamera «buosorusy» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aldiX  CpPEIHEro
npodeccruoHaibHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHMs COCTaBISIET CUCTEMa
OMOJIOTMYECKUX  3HAHWM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX Pa3feoB OMOJOTMK Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJIoBeKa, OONIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHHS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYUYCHHBIMU OOYYAIOIIUMUCS TPH H3YYCHUU
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE IS )KHUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllU, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJICKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMOJIOTUN DPA3BUTHA, TEHETHKU M CEJIEKIIUU, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXCsl IO OOTaHWKE, 300JIOTHH,
aHATOMHH, (PU3NOIIOTHH YETIOBEKA.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aCIIEKTaX OMOJIOrHYECKUX 3HaHUM. J{is
pa3BUTUA W TOJAJEpKaHUS HHTepeca OOydarolmuxcsi K OHMOJIOTMM Hapsgy co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOM WM HMHOW OO0JacTh OUOJOTHM, BKIIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
Y4E€HBIX B PELICHUE BaXKHEHUIIINX OMOJIOTMYECKUX U HKOJIOTUUECKUX TPOOJIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM PA3HOTO paHra MW MNPUOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne T1ienw wW3ydeHHs ydeOHoro mipeameTra «bwonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABJISIFOIIIUX COBPEMEHHYIO €CTCCTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarIIMXCA C METOJAaMH TIO3HAHHUS >KHUBOW IPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEJIBHOTO  TPOBEJEHUS  OHOJOTUYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTHEH W CHUMBOJIMKOM; YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaloIIe NPUPOAHOU cpeqe, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAHNUS, MIPOBEICHUS IKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCHHUTaHUE Y 00y4aroUIMXcsl LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMHUPOBAHUE IKOJOTUYECKOH,
Ir€HEeTUYECKOW TIpaMOTHOCTH, OOIIel KyJbTyphl TOBEACHHS B MPUPOJE;
MHTErpalii €CTECTBEHHO-HAYUYHbIX 3HAHUH;

npuoOpeTeHne  00y4alolMMUCA ~ KOMIETEHTHOCTH B palMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OuOc(hephl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS U 37I0POBbS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YPE3BBIYANHBIX CUTYyaLMX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodeccuoOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
UHAUBUAYaTbHBIMU HHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
ypOBHE cpeqHero oliero oopasoBanus, coctarisieT B 10 kimacce — 102 gaca (3
yaca B HEJIEIIO).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEpKaHHUsS U HaAIpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpPATOPHBIX M TpPAKTHYECKUX paboT. Takxke ydactue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  Hayku W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECIOBAaHUS B
Ouoaoruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIUIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpl u cxembl: «CBsi3b OHMOJIOTHH C JIPYTUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHW3aLus,
CaMOBOCIIPOM3BEAEHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTudecknii), OmochepHsiii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKHM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
He3aBUCUMOW mniepeMeHHOU. IlmanmpoBanme oskcnepumenrta. IlocraHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [lprumHBI UCKaxkeHHs pPe3yJabTaTOB »JKcnepumeHTta. llonsaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuibl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpPraHU3alMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHoOB YeJIOBEYECKOro opraHuzma», «buoreonenos», «buochepa», «MeTtoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdoBaHHME  JJIsI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKH

Knerka — cTpykTypHO-QYHKIMOHaNbHAsg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIPHOW M KIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTUH
(xpomartorpadus, amekrpodopes, muddepeHIHAIbPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKHM. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHbIe BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKA. buosornueckue mnoiaumepsl. benku.
AMHMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoi Mosiekyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpyktypsl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.

YraeBoabl. MoHOCaxapuabl, AUCAXapUIbl, OJIUTOCAXapUAbl U MOJUCAXAPUIBL.
OO6uuit  1aH cTpoeHus U (PU3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonorunyeckre GpyHKIHMH YIIIEBOIOB.



Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, Qocponunuasl, BOCKU, CTEpouabl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctd. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonorndeckue ¢pyukiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugocpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouosiorus: OMoXuMuueckue U OnoU3nYecKre HUCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl u QYHKYuLl OUOMONEKYL U UX KOMHIeKco8. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tomunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenne XHMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOMW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyad JUNuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Monekysbl ATD.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopnass  pabGora  «JccinenoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.

Ctpoenue npokapuoTHdeckoi kieTku. KietouHnas creHka OakTepuil u apxew.
OcoOeHHOCTH CTpPOCHHSI TEeTepOTPOdHON U aBTOTPOPHOU MPOKAPUOTHIECCKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHMPOBaHUE YKapUOTHUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (miazmanemMma). CTpykTypa IUIa3MaTHYECKOM



MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA W BTOPUYHBIMI
akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabotra Hatpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOUUTO3, (harorurto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa u GyHKIHUU KIETOYHOM CTEHKH pacTeHU, rpuOoB.

[Hutomma3zma. [uto3ons. Lutockenet. JIBrkenue muroriasmMel. OpraHouibl
kieTkd. OJHOMEMOpaHHbIE OpPraHOWJAbl KIETKH: DSHJIOIUIa3MaTUYeCKas CeThb
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUHUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOWAOB KieTKH. CTpoeHHE TpaHyJISIPHOTO PETUKYJIyMma.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJeTke. Bakyonu pactutenbubix kietok. Knerounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJbI  KIETKH:  MHUTOXOHAPHH,  IUTACTHU]IBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApHN W mactui. [lepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOIIacThl, XpOMOILIACTHI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannbie opranounab! kiaeTku CTpoeHHEe M (QYHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6Gocomsr. IIpomesicymounvie Qunamenmot.
MukpodunameHTbl. AkmuHogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABW)KCHHE KIYTHKOB M pecHHYEeK. MUKpoTpyOOouKH
muTorasMel.  Llentpuons. benku, accoyuuposauHvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momopnule benxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUIazMa, SIPBIIIKA, KX CTPOCHUE U
bynkiuu. SAnepupiit O0enkoBbli MaTpukce. [IpocTpaHCTBEHHOE pacmoOKeHUe
XpoMOCOM B HHTephazHOM siape. Iyxpomamun u 2emepoxpomamun. bemku
XpOMaTUHA — THUCTOHBIL. Jlumamuka s0epHou o06Oonouku 6 mumo3se. SoepHbiii
mpancnopm.

Kinerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauupr u cxembl: «CTpoeHHE 3YKapHOTHYECKOW KieTkn», «CTpoeHue
KUBOTHOW  KiIeTKM», «CTpoeHHe  pacTUTeNbHOW — KiIeTku», «CTpoeHue
MHUTOXOHIpUNY, «Aapo», «CTpoeHUE MPOKAPUOTUUECKON KIIETKH.



OO6opynoBaHre: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTEPHUATBHBIX KIECTOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTopHas paGora «JVccienoBanue miasMoiiM3a M JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuueckass  padora  «l3ydyeHwe  OBWKEHUS  IUTOIJIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIT MU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIISAIINAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpPreTUdeckoe oOecreueHre KIeTKU: TmpeBpaiienue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIi KICTOYHOIO
merabonmu3Ma. DepMEHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentbl. Otanumsi pEepMEHTOB OT HEOPTraHWYECKUX KaTaJIM3aTOpPOB. benku-
aKTUBATOPBl M OCIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InYHBIX (DAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCUHTE3.
Anokcueennvli u oxkcueenuwvlii. homocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpolecce
dotocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munor
@domocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpoOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XEMOCHUHTES. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTEepuH, Kelne300aKTepuu, cepoOaKTepuHu, BOIAOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIH O0JIe3HEH.

AnpoOHBIE OpraHU3MBlI. Otarnbl HSHEPTEeTHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax ouonorndeckoro okucieHus. [{uknmmyaeckune peakmnu. OKUCIUTENHHOE
dbochopunupoBanue. Dnepeuss membpannozo 2epaouenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cummaszwvl. IlpenmyiecTBa a’poOHOTO TYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn



Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKUl 0OMeH», «bUoCHUHTE3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OGopynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OpYJIOBaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

JlaboparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  AaKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO pacCHICIIICHUS
NEePOKCHUAA BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHass paGora «CpaBHeHue TporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALNUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpudHoro cuurtesa. [I[puHIUN KOMIUIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uH@opmaiuu. ['eHeTrnueckuit
KOJ, ero cBoucrBa. TpaHckpunuuss — Marpuudbli cuHTe3 PHK. IlpunHnunsr
TPAHCKPUIILIMU: KOMILUIEMEHTAPHOCTh, AHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponab pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvle npedcmagnenuss o cmpoeHuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MNpPOKapHoOT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KJeTKe. KiteTouHbiii roMmeocTas.

Bupycsl — HekeTounble (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpaunckpunyus, peeepmasa, uHmezpasa.

Bupychple 3a6oneBanus denoBeka, kuBOTHBIX, pactenuid. CIIN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX OUoI02UYecKUx OanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. 1. iBanoBCKui.



Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmn».

IIpakTnyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ) KusHeHHbII HUKJ KJICTKHU

Knerounslii muki, ero mnepuoisl u peryisuus. Wutepdaza u  MuUTOS3.
Oco0eHHOCTH TpoliecCcOoB, MpoTeKarmux B HHTepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHHTETHUECKUUA U
MMOCTCUHTETUUYECKUH (TPEMUTOTUYECKU ) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunres JJHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIIougHeldi u
rarlouIHbIA ~ HAO0Opbl  XpoMocoM. ['oMosoruunbie XpomocoMbl. [losoBbie
XpPOMOCOMBI.

Henenne xknetku — wmutTo3. CTaguM MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunsl MuTo3a. KaprnoknHe3 m HUTOKMHE3. bHonornueckoe 3HaY€HHE
MUTO3a.

Perynsauuss MuToTHUECKOrO 1HMKIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
KemKay» — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHasi padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIPENapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS W JKU3HEACHTEIIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKIETOYHBIC
BOJIOPOCIIH, APYrUe€ NPOTUCTHI. KOJIOHNAIbHBIE OPTraHU3MBI.

B3anmocCBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.



Tkanu pacteHudd. Tumel pacTUTENbHBIX TKaHEH: o0Opa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIASA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHUs TKaHEW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEbHAsA, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIUN U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OAHOKIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTIOKJIECTOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieyHas cucreMma. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MUHEpPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KUBOTHBIX. BHYTpHUMosoCTHOE U
BHYTPUKJIETOUHOE muIieBapeHue. [IuTaHre MO3BOHOYHBIX >KMBOTHBIX. OTAENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKU. KokHoe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabeprnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX UBOTHBIX M YE€JIOBEKa.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIIeKonHUTaromMX. Perynsamnus npeixanus. JprxarenbHbie 00bEMBI.

TpaHCIOPT BEIIECTB y OPraHU3MOB. TpPAHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBenocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru KkpoBooOparieHus. DBOJIIOIHOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryisnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbleneHus. OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaOOTHI OPTaHOB BBIJCICHUS.
CBs13b MOJOCTH T€NAa C KPOBEHOCHOM U BBIICIUTENILHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4eioBeka. [loukn. Ctpoenne m (HyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHuE MOYH Y YEIOBEKA.



3amuTa y OpraHu3mMoB. 3alldTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMUYECKOW 3a1IuThl. DUTOHIIUBL.

3amMra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot OosesHeil. UMmyHHas cuctema uesnoBeka. KieTounblit u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopus KiIoHaJbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOxXAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazgpaxxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BelllECTBA U UX 3HAYCHHE.

HepBHast cucrema u pedrexTtopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCIO0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

I'ymopanpHas perynsuus U SHIOKPUHHAs CHCTEMa YKMBOTHBIX M 4YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. [[elCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1amnos.

Tabmuupel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bogopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHE JIUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIEeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«MImmyHUTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  TNHTaHUS  PaCTCHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX UBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBaas  cucrema  nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIPENapaThl OJHOKICTOYHBIX
OpPraHU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH
HACEKOMBIX, WTJIOKOXXUX, KHBBIC SK3EMIUISIPhI KOMHATHBIX PAcTCHUH, repOapuu



pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy10BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
paciierieHus Kpaxmaia U OelKoB NoJ1 1elCTBUEM (PEPMEHTOB, OOOPYIOBAHUE IS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUI.

JlaboparopHasi pabora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasi BEreTATUBHOE) U
noysioBoe. Buael  Oecriosioro  pa3MHOXKEHHMsI:  MOYKOBAHHWE,  CIOPYJISAIIUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameThl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiiieBoe pa3Butue. I'ameroreHes y uUBOTHBIX. [1070BBIE KETE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJEHUS MIIEKONMUTAIONIUX. 3apOBIIIEBHIE JIMUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCAd 3apojblllia (dMOpUOHANbHAS HWHAYKIHUA).
3aknagka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 5SMOpPHOHAIIBHOE pPa3BUTHE PA3THYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe  pa3BuTue. PasButre ¢ wmetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoornuyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoAe. Tuibl pocTa >KUBOTHBIX. DakTOpPHI
PEryJsiliii POCTa KUBOTHBIX U yenoBeka. CTaluu MOCTIMOPHOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh KaK
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE M Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJsIMUA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmuupl u cxembl: «BereratuBHoe pasmHoxxkeHue», «Tumbl Oecrosoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTHE MailCKOoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne narymku», «/{BoilHOE OIIOJOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacCTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KWM3HEHHBIM LUKI MXa», <«OKH3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN IIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «/3yueHue cTpoeHHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHUE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHU».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponb OT€4eCTBEHHBIX YYEHBIX B PA3BUTUH
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPHUAOJIOTHYCCKUN,  ITUTOJOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokoieHus. [lpasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ Umore3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacmiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJeJoBaHUsA  Tpu3HakoB.  lluTtojmorumueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuemniieHHoe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXAy TeHamMu. XpOMOCOMHas
TEOpUsl HACJIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbId moy. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorumn kak nenoctHas cucrema. [linerorponus — MHOKECTBEHHOE IEUCTBUE
rega. MHOKECTBECHHBIM ajuieau3M. B3auMoaencTBUE HeaJUIeIbHBIX T'E€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJIb PA3BUTHS PACTCHUM, >XUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOIOTHUECKHX TMPOIECCOB, IOBEACHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKue acmeKThl KOHTPOIA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upymollee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjJeAOoBaHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHbBIN aiaenu3M», «B3anumMo1eiCTBHE ITE€HOBY.

OGopynoBaHue: MoOJEAb IS JEMOHCTpPAllMM 3aKOHOB €IMHOO0Opa3us
rUOpUIOB TIEPBOrO TIOKOJICHUSI M paCHICIUICHUSI NPU3HAKOB, MOJEIb s



JEMOHCTPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb A
JEMOHCTPAlMd CLEIUIEHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKporpenapart: «J[po3odumar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUM (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJIWYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBCHHASI U HACJIEICTBEHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuanmoHHBIHM
psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoaupUKAIMOHHON
U3MEHUYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTal[MOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON U3MEHYMBOCTHU. PojIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3/IaHUU
TreHeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  UHAYLUPOBaHHbIE MyTalluu. SIepHble U
quTOIUIa3MaTuieckue mMytanuu. CoMaTH4YecKHe U MOJIOBble MyTaluu. [IpuduHel
BO3HUKHOBEHUsI MyTauuMi. MyTtareHsl M WX BIHMSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH T'OMOJIOTMYECKUX pPANOB B
HacnencTBeHHo u3MeHunBocTy (H.M. BaBwiior). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  dNUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTbDY, «Meiio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHMUS YeIOBEKay, «BUIbI MyTauiiy.

OO6opynoBaHue: XMBbIE W TepOapHBIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYHUBOCTH.

Jlaboparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHwe BapuallMOHHOTO psijga U
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne ¢GakTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKausi WU CeJIeKUUs. 3apOKICHHUE CEJIEKUMU U JOMECTHUKAIUU.
VYyenne H. W. BaBunoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pas3us
KYJIbTYPHBIX pacTeHUU. Poib celleKiuu B CO3JaHUM COPTOB PACTEHUU W TOPOI
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX pSIAOB B
HaciaenacTtBeHHoOW wu3MeHumBocth H. WM. BasujoBa, ero 3HaueHue JJis
CEJIEKIIMOHHON PadOTHI.

Meronbl ceneKnuoHHOM paboThl. VMCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJAUBUYaIbHBIH. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
npousBoauTeNied 1o mMOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ romoInbio aHammza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalUi y KyJIbTYPHBIX
dopm opranuzmoB. lcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
bnuzkopoacTBeHHOE  cKpemiuBaHue, ~WiIM  MHOpuAuHT.  HeponctBeHHOE
CKpellMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue



rerepo3uca B cenekuuu. Otnanénnas rubOpuauzauus. Ilpeogonenue Oecrumonus
MEKBHUIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIIMKU PACTEHUN U KUBOTHBIX. «3enéHnas
DesONIOYULY.

CoxpaHeHuEe UM U3YyYEHHE T'C€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUUN U
WX JUKUX pOAWYEed 1  CO3MaHUsi HOBBIX COPTOB M TUOPUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuuleHUus Cyuecmsyouux u co30aHus H08blX NOpOO, TUHULL U KPOCCO8, 8
MOM uucie ¢ NpPUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxembl: «LIeHTpBI TPOUCXOKIACHUS K MHOTO0OPA3Us KyIbTYyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metogpl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOJBI W JIOCTHIKEHHS CEJIEKI[MUM PAaCTeHH U
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIJIMYHOE XO3SUCTBO, B JaOOpPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, HCHOJIB3YEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJICOOMEeUeHne, TMONMyYeHHUE KHUCIOMOJIOYHBIX TPOAYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUs] OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass unxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEHW PACTEHHU WU
KUBOTHBIX. Kpuobanku. ComaThueckass THOpUAM3AIUSA W  COMATHYCCKUMN
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. HMcnoavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMKU SIAEP KIIETOK.



Texnonozuu 0300p06IeHUA, KYJIbMUSUPOSaAHUS. U  MUKDOKIOHALHO20
DASMHOICEHUS CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTvkeHUsT M IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  MHXXEHEpPUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHON MHKEHEPHUU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YyesjoBeKa Ul OLEHKH COCTOSIHMS €ro 310poBbs. lcmosib30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 NEPCOHAIN3UPOBAHHON MEIULIMHBL.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YeJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULUA Pa3BUTHUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYAOIINUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTH B MPOLIECCE peaiu3allid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHMUMAaHUS 3HAYEHHs OWOJIOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W CcaMOOOpa3OBaHHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HMX BO3MOXHBIX [OCHEACTBUM s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJICHHE  MpaBWJI  TMOBEJACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIINUICHHS, CO3JaHUU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMEHHOM IMBHIIM3AINU:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydaromuxcs, (GpopMupyemoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOUW EeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CchHenuduKy METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4yeOHble JecTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUS W  YHUBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yUeOHbIC JICHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYEeCKHe IeiiCTBHA:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIHNBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE MMOHATHS ISl 0OBbsICHEHHs ()aKTOB M SIBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEeICTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aJ1a4, IPUMCHECHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBINUICHUS, BIaJICTh HAYYHOW TEPMHUHOJIOTHECH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAWTh apryMEeHThl JUIs JT0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMANHNH (TEKCTE YIeOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHAITh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii wMH(pOpMaIMel: TPHUMEHATh XUMHYECKHE, (u3ndeckue W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBITIOJHEHUS MpejiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOCHCTBUS MPHU PEIICHUH YIeOHOH 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBJATH IUIAH JIEMCTBUU,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TIO3UIMM HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHWUS JUIsl BBISBICHUS MpoOjeM M HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW HJPYAHUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHCKH WU CBOEBPEMEHHO IPHUHUMATH PEUICHHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUW O MeCT€ W pOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMON  OHOJIOTMYECKMX 3HAHMM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTEHUl, >XUBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPpOPHOro TUMOB MUTAHUSA, OTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBSI3M MEX]y OpPraHOMIaMH KIETKH M HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIEeCTB, dTallaMH KJIETOYHOTO IIUKJIA U )KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMYyIUpPYsS LEJdb HUCCIEIOBaHMS, AHAJIU3UPOBATH IOJYUYECHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYEHHBIE  pEe3yJbTaThl HAa  yUYEHHYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiell mpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTMYECKOro oOpa3oBaHMs B  OpraHu3alUsax CpeaHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.
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HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bu6mmoteka [IOK
1 buonorus xak Hayka 1 https://m.edsoo.ru/7f41c29
2
bu6mmoreka [IOK
2 JKuBble CUCTEMBI M UX H3YUCHHE 2 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
3 buoorus kinetku 2 0.5 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
4 XuMHUYECKast OpraHu3arys KICTKH 10 1 https://m.edsoo.ru/7f41c29
2
bu6mmoreka [IOK
5 CtpoeHue U QYHKIMH KICTKH 8 2 https://m.edsoo.ru/7f41c29
2
OOMeH BellecTB U MpeBpallleHue SHePTUun bubmorexa LIOK
6 9 1 https://m.edsoo.ru/7f41c29
B KJIETKE 9
HacnenctBennas undopmanus u bubmmorexa LIOK
7 9 0.5 https://m.edsoo.ru/7f41c29

peam3anus e€ B KJIETKE

2




bubnuoreka [IOK

8 Ku3HeHHBII UK KICTKH 6 1 https://m.edsoo.ru/7f41c29
2
bu6mmoreka [{OK
9 Crpoenue U GYHKIIHH OPraHHU3MOB 17 1.5 https://m.edsoo.ru/7f41c29
2
bubmmoreka [{OK
10 Pa3MHOXkEHNE U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c29
2
I'eneTrka — HayKa O HACJACICTBEHHOCTH U Bubnuorexa LIOK
11 2 0.5 https://m.edsoo.ru/7f41c29
M3MEHYHBOCTH OPraHU3MOB 5
bu6moreka [IOK
12 3aKOHOMEPHOCTH HACJICACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 https://m.edsoo.ru/7f41c29
2
bu6mmoreka [JOK
14 I'eneTrKa yemoBeKa 3 0.5 https://m.edsoo.ru/7f41c29
2
bubmuoreka [JOK
15 Cernekius OpraHu3MoB 4 1 https://m.edsoo.ru/7f41c29
2
BHOTEXHOIOTHS U CHHTETHYECKAS bubmmorexa LIOK
16 4 https://m.edsoo.ru/7f41c29
ouomorus
2
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue A bp
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
buosorus kak KOMIUIEKCHAs HayKa U Bubanoteka LLOK
1 1 04.09.2023
KaK 4acTh COBPEMEHHOTO OOIIeCTBa https://m/edsoo/ru|7f41c292
. Bubnnoteka LLOK
2 ’KuBEIe CCTEMEBI U X CBOMCTBA 1 06.09.2023
https://m/edsoo/ru|7f41c292
VpoBHEBas opraHu3aIus KUBBIX Bubnmoteka LLJOK
3 P P H 1 08.09.2023 4
CHUCTEM https://m/edsoo/ru|7f41c292
HcTopust OTKPBITHS U U3YICHUS Bubnnoteka LLOK
4 p P v 1 11.09.2023 4
kietku. Kinertounas teopus https://m/edsoo/ru|7f41c292
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MeTOI0B KICTOYHOMH Bubanoteka LLOK
5 ¥4 A 1 0.5 13.09.2023 4
ouosioruu (xpoMarorpadus, https://m/edsoo/ru|7f41c292
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [1L[P)»
. Bubnnoteka LLOK
6 XHUMUYECKHUI COCTaB KICTKU 1 15.09.2023
https://m/edsoo/ru|7f41c292
MuHepallbHbIE€ BEIIECTBA KIETKH, UX Bubnmoteka LLJOK
7 P H 1 18.09.2023 4
Ouonoruyeckas poiib https://m/edsoo/ru|7f41c292
Opraanyeckue BenecTBa KIETKH —
Bubnmoteka LLOK
8 6enxu. JlabopaTopnas padora 1 0.5 20.09.2023
https://m/edsoo/ru|7f41c292
«O6Hapyx)eHne OelKOB ¢ TOMOIIBIO




Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKays u

Bubanoteka LLOK

9 22.09.2023
¢byHKIIHM OSIKOB https://m/edsoo/ru|7f41c292
OprannyecKye BEIECTBA KIETKH — Bubnnoteka LLOK
10 p HI 25.09.2023 4
YTJIEBOBI https://m/edsoo/ru|7f41c292
OprannyecKkye BEIECTBA KIETKH — Bubnnoteka LLOK
11 p HI 27.09.2023 H
JIAITAIBI https://m/edsoo/ru|7f41c292
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota
12 «HccnenoBanne HYKIEMHOBBIX 0.5 29.09.2023 bubanoreka LIOK
a YK ' R https://m/edsoo/ru|7f41c292
KHCJOT, BEIJIEIIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue Bubnnoteka LIOK
13 02.10.2023
nykieosuarpudocharsr (HTD) https://m/edsoo/ru|7f41c292
CexBenuponanue JIHK. Metoapl
Bubnnoteka LLOK
14 T€HOMUKH, TPAHCKPUTITOMHUKH, 04.10.2023
https://m/edsoo/ru|7f41c292
MPOTEOMUKHU
Bubnnoteka LLOK
15 MeToabl CTPYKTYPHOH OHOJIOTHI 06.10.2023
g PYKTYP https://m/edsoo/ru|7f41c292
Tunsl kietok. [IpokapuoTuueckas BubnnoTeka LIOK
16 16.10.2023
KJIeTKa https://m/edsoo/ru|7f41c292
CrpoeHue 3yKapuoTUYECKON KIIETKH.
Bubnnoteka LLOK
17 [Ipaktuueckas pabora «3ydyenue 0.5 18.10.2023
. . https://m/edsoo/ru|7f41c292
CBOMWCTB KJICTOYHOW MEMOpaHbI»
. Bubnmoteka LLOK
18 [ToBepXHOCTHBIN anmapar KJIETKH 20.10.2023
https://m/edsoo/ru|7f41c292
OnHoMeMOpaHHbIE OPraHOM B Bubnmoteka LLOK
19 8 P prafoma 0.5 23.10.2023 4

KIJICTKH. HpaKTI/IquKaH pa60Ta

https://m/edsoo/ru|7f41c292




<<I/I3yT-ICHI/Ie JABMOKCHUA IUTOIIIIa3MbI B
PACTUTCIIBHBIX KIICTKAX»

[TosryaBTOHOMHBIE OPraHOUIbI
KJICTKW: MUTOXOH/IPUH, TIJIACTH/IBI.
JlaboparopHas padoTa

Bubnmoteka LLOK

20 «MccnenoBanue 1mIa3Mon3a u 0.5 25.10.2023 https://m/edsoo/ru|7f41c292
JIETIa3MOJTN3a B PACTUTEIIBHBIX
KIIETKaX»

Bubnnoteka LLOK

21 HemeMmOpaHHble OpraHou/ bl KJIETKU 27.10.2023
https://m/edsoo/ru| 7f41c292
Bubnnoteka LLOK

22 Crpoenue u GyHKIUU sapa 30.10.2023 https://m/edsoo/ru| 7f41c292
CpaBHUTEIIbHAS XapaKTEPUCTHKA

23 KJIETOK 3yKapHoT. JlabopaTopHas 05 01.11.2023 Bubnunoteka LIOK
pabota «/3ydeHue CTpOCHHUSI KIETOK https://m/edsoo/ru|7f41c292
Pa3IUYHBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIIUS —

JIB€ CTOPOHBI MeTabonu3Ma. Turbl

24 obMmeHa BemiectB. JlabopaTopHas ) 03.11.2023 Bubanoteka LIOK
pabota «/3ydyeHue KaTaTuTHICCKON https://m/edsoo/ru|7f41c292
AKTUBHOCTH ()epPMEHTOB (Ha IMpUMepe
aMUJIa3bl WM KaTanasbl)»

DepMeHTAaTUBHBIN XapaKTep peaKuit
KJIETOYHOTO METa00IU3MA.

25 JlaboparopHas pabota «/3yuenue 05 08.11.2023 Bubanoteka LLOK
(epMEeHTaTUBHOTO PACHICIUICHUS https://m/edsoo/ru|7f41c292
MEePOKCHJIa BOJOPOJA B PACTUTEIBHBIX
Y KUBOTHBIX KJIETKaX»

26 benku-akTuBaTopsl U OENKH- 10.11.2023 | bubanoTeka LIOK




UHTHOUTOPEI

https://m/edsoo/ru|7f41c292

Bubanoteka LLOK

27 ABTOTPO(HBIN THII 0OMEHA BEIISCTB 13.11.2023
pod = https://m/edsoo/ru|7f41c292
Bubnnoteka LLOK
28 doTocunTes 15.11.2023 4
https://m/edsoo/ru|7f41c292
Xemocunres. JlaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB (POTOCHHTE3A 0.5 17.11.2023 bubnmoreka LOK
BHEHUE II B (poTOCHHT . 1.
p pont https://m/edsoo/ru|7f41c292
M XEMOCHHTE3A
AnHaspoOHbIe opraHu3Mbl. Buib
opoxxenns. JlabopaTtopHasa padorta 719) OK
30 p parop p 27.11.2023 nbanoteka L
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U https://m/edsoo/ru|7f41c292
JIBIXaHUS»
AspoGHBIE OpraHU3Mbl. JTaIbl Bubanoteka LLOK
31 29.11.2023
SHEPTEeTUYECKOro 0OMeHa https://m/edsoo/ru|7f41c292
DHeprusi MeMOpaHHOTO TpajueHTa
Bubnnoteka LLOK
32 npoToHoB. CuHTe3 AT®: padoTa 01.12.2023
N https://m/edsoo/ru|7f41c292
npoToHHOU AT®-cuHTa3bI
Bubnnoteka LLOK
33 Peakiiuyn MaTpuyHOrOo CHHTE3a 04.12.2023
https://m/edsoo/ru|7f41c292
TpaHCKpHIIIIAS — MaTPUYHBINA CHUHTE3 Bubnnoteka LIOK
34 p pHit p 06.12.2023 4
PHK https://m/edsoo/ru|7f41c292
35 T . 08.12.2023 Bubnnoteka LLOK
AHCIAIMSA U €€ dTaIbl 2.
P H https://m/edsoo/ru|7f41c292
KoaupoBanue amunokuciot. Posib Bubnnoteka LLOK
36 11.12.2023
pubocom B OMocHHTEe3€e Oenka https://m/edsoo/ru|7f41c292
Opranu3zaiys reHoMa y IpoKapuoT U Bubanoteka LLOK
37 p 1 y1ip p 13.12.2023 4
3YKapuoT https://m/edsoo/ru|7f41c292
38 MouiekynspHble MEXaHU3MBI 15.12.2023 | bubanoTeka LIOK




9KCIIPECCHUU T'€HOB Y 3YKapHUOT

https://m/edsoo/ru|7f41c292

Bupycsl — BHeKI1eTOUHBIE (POPMBI
KU3HU U OOJIMTaTHBIC TAPA3UTHI.

Bubanoteka LLOK

39 0.5 18.12.2023
[TpakTuaeckas padora «Co3manue https://m/edsoo/ru|7f41c292
MO/IEJTH BUPYCa»
Bupycurie 3a0051€BaHUS YeIOBEKa, Bubanoteka LLOK
40 ) 20.12.2023
KUBOTHBIX, PACTCHHI https://m/edsoo/ru|7f41c292
HanoTexHon0oruu B OMOJIOTHH U Bubnnoteka LIOK
41 22.12.2023
MeIUIINHE https://m/edsoo/ru|7f41c292
Bubnmoteka LLJOK
42 JKn3HeHHBIN UK KIETKH 25.12.2023 4
https://m/edsoo/ru|7f41c292
Bubnnoteka LLOK
43 Matpuunsiii cuares JIHK 29.12.2023
P a https://m/edsoo/ru|7f41c292
Xpomocowmsl. JlabopaTtopHas pabora
Bubnnoteka LLOK
44 «3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 08.01.2024
https://m/edsoo/ru|7f41c292
MUKpOIpenapaTax»
Bubnmoteka LLOK
45 JleneHue KICTKH — MHTO3 10.01.2024 4
https://m/edsoo/ru|7f41c292
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padora
Bubnnoteka LLOK
46 «HaOmroneHrne MuTO3a B KJIeTKax 0.5 12.01.2024
https://m/edsoo/ru|7f41c292
KOHYHMKa KOpelIKa Jiyka (Ha TOTOBBIX
MHKpOIIpernaparax)»
Perynsuus )KM3HEHHOr0 IIUKIIA Bubnmoteka LLOK
47 I H 15.01.2024 4
KJIETOK https://m/edsoo/ru|7f41c292
Bubnmoteka LLOK
48 OpranusMm Kak eAMHOE LIEJI0e 17.01.2024
https://m/edsoo/ru|7f41c292
49 Txanu pacrenuil. JlaboparopHas 0.5 19.01.2024 | BubanoTeka LIOK




pabota «/3y4ueHne TkaHel pacTeHU

https://m/edsoo/ru|7f41c292

Tkauu )KUBOTHBIX U YEJIOBEKA.

Bubanoteka LLOK

50 JlaGopaTopHas padota «3yueHue 0.5 22.01.2024
pv prasi p v https://m/edsoo/ru|7f41c292
TKaHEH KUBOTHBIX)
Opranbl. CuCTEMBI OPTraHoB.
51 JlaGopaTopHas padota «3yueHue 0.5 24.01.2024 bubaworera LIOK
patoprai p ¥ ' o https://m/edsoo/ru|7f41c292
OpPraHOB I[BETKOBOTO PACTEHUS
Bubnnoteka LLOK
52 Omnopa Tena opraHu3MoB 26.01.2024
https://m/edsoo/ru|7f41c292
53 JIBM>KEeHME OpTraHU3MOB 29.01.2024 bubnmoreka LOK
p R https://m/edsoo/ru|7f41c292
Bubnmoteka LLOK
54 [Tutanue opraHu3mMoB 31.01.2024 4
https://m/edsoo/ru|7f41c292
IIutanme MO3BOHOYHBIX JKHBOTHEIX. Bubnnoteka LLOK
55 02.02.2024
[TumeBapurtenbHas cucTemMa 4eJloBeKa https://m/edsoo/ru|7f41c292
56 JIpIxaHue OpraHu3MOB 05.02.2024 bub/morexa LIOK
p B https://m/edsoo/ru|7f41c292
JIpIxaHue mo3BOHOYHBIX KHUBOTHBIX U Bubnnoteka LLOK
57 07.02.2024
YeJ0BeKa https://m/edsoo/ru|7f41c292
58 T . 09.02.2024 Bubnnoteka LLOK
aHCIIOPT BEIISCTB Y OPraHu3MOB .02.
P p B yop https://m/edsoo/ru|7f41c292
KpoBeHocHas cucTeMa mo3BOHOYHBIX Bubnunoteka LLOK
59 12.02.2024
’)KMBOTHBIX M Y€JIOBEKa https://m/edsoo/ru|7f41c292
60 B 14.02.2024 Bubnmoteka LLJOK
BIJICTICHUE Y OPTraHU3MOB .02.
8 yop https://m/edsoo/ru|7f41c292
61 3 16.02.2024 Bubnmoteka LLOK
alllfTa y OPraHu3MOB .02.
& yop https://m/edsoo/ru|7f41c292
62 NMMyHHas cuctema 4enoBeKa 26.02.2024 | bubnunoteka LIOK




https://m/edsoo/ru|7f41c292

PasgpaxkumocTs 1 perymsnus y

Bubanoteka LLOK

63 28.02.2024
OPraHu3MoOB https://m/edsoo/ru|7f41c292
T'ymopanbHag peryinanus u
yMOp PeryIAlt Bubnmoteka LLOK
64 SHJIOKPMHHAs CUCTEMa )KUBOTHBIX U 01.03.2024
https://m/edsoo/ru|7f41c292
YyeJloBeKa
65 DopMBI pa3MHOKEHHUS OPTaHU3MOB 04.03.2024 bubanoreka LIOK
PMELD p R https://m/edsoo/ru|7f41c292
Bubnnoteka LLOK
66 [TonoBoe pa3MHOKCHHE 06.03.2024 4
https://m/edsoo/ru|7f41c292
. Bubnmnoteka LLOK
67 Metios 07.03.2024 4
https://m/edsoo/ru|7f41c292
I'ameTtorenes. ObpazoBaHue U
pa3BHUTHE MOJIOBBIX KIIETOK. EuG LIOK
nbanoTeka
68 Jlaboparopnas padora «3yueHue 0.5 11.03.2024
paTop p yi https://m/edsoo/ru|7f41c292
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOITpENapaTax»
WNupuBnayanpHOE pa3BUTHE Bubnnoteka LLOK
69 AUBHILY p 13.03.2024 4
OpPraHu3MOB — OHTOTE€HE3 https://m/edsoo/ru|7f41c292
3akiraka OpraHoB M TKaHEeH n3 Bubnnoteka LIOK
70 g P 15.03.2024 H
3apO/IBIIIEBBIX JINCTKOB https://m/edsoo/ru|7f41c292
PocT u pa3zBuTHE KUBOTHBIX.
JlaGoparopHas padora «BbIsBiIcHIE BubnunoTteka LLOK
71 patopHas p ! 0.5 18.03.2024 .
MPU3HAKOB CXOJICTBA 3apPOAbIIIEH https://m/edsoo/ru|7f41c292
MO3BOHOYHBIX JKMBOTHBIX)
Pa3MHoOkeHue U pa3BUTHE paCTEHUM.
Bubnmoteka LLOK
72 JlabopatopHas pabora «CtpoeHue 0.5 20.03.2024

OpraHoOB PasMHOKCHUA BBICHINUX

https://m/edsoo/ru|7f41c292




pacTeHuin»

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTUA

Bubanoteka LLOK

73 22.03.2024
FEHETHKU KaK HAyK1 https://m/edsoo/ru|7f41c292
OCHOBHBIE TTIOHSATHS U CHUMBOJIBI
reretuku. JJaboparopuas padbora BubanoTteka LLOK
74 p P p 0.5 25.03.2024 4
«po3oduna kak 00BEKT https://m/edsoo/ru|7f41c292
TeHETHYECKUX MCCIICTOBAHMI)
3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktnueckas padbota Bubnnoteka LLOK
75 . peit P P 0.5 27.03.2024 H
N3ydenue pe3ynpTatoB https://m/edsoo/ru|7f41c292
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
npo30¢us"
IIuTomornueckre OCHOBBI Bubanoteka LLOK
76 29.03.2024
MOHOTHOPHTHOTO CKPEIIMBAHUS https://m/edsoo/ru|7f41c292
Anannsn ee CKpelrBaHue. Bubnnoreka LIOK
77 pytom pett 01.04.2024 H
Henonxnoe nomMmunnpoBanue https://m/edsoo/ru|7f41c292
JlurnOpuHOE CKpeIIBaHUE.
IIpaxTtryeckas padora «M3yuenue Bubnnoteka LIOK
78 P P i 0.5 03.04.2024 4
pe3ynbTaTOB JUTHOPUIHOTO https://m/edsoo/ru|7f41c292
CKpEITUBaHMS Y APO30 (PHITBI
I{utonoruyeckue 0CHOBBI Bubnnoteka LLOK
79 05.04.2024
JTUTHOPUTHOTO CKPEITUBAHUS https://m/edsoo/ru|7f41c292
CueluieHHOE HacJIeqOBaHUe Bubnnoteka LLOK
80 H a 15.04.2024 4
MPU3HAKOB https://m/edsoo/ru|7f41c292
XpoMocoMHas TeOpus Bubanoteka LLOK
81 P P 17.04.2024 4
HaCJICICTBEHHOCTH https://m/edsoo/ru|7f41c292
82 I'eneTuka moia 19.04.2024 | bubnnoTteka LLOK




https://m/edsoo/ru|7f41c292

Bubanoteka LLOK

83 I'eHOTHII KaK I[€JIOCTHASA CHCTEMA 22.04.2024
H https://m/edsoo/ru|7f41c292
I'eneTn4ecKuii KOHTPOJIb PAa3BUTHUA Bubnmnoteka LIOK
84 N 24.04.2024
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m/edsoo/ru|7f41c292
MN3MeHYnBOCTh MpU3HAKOB. Bribl Bubnmoteka LIOK
85 26.04.2024
N3MEHYHUBOCTH https://m/edsoo/ru|7f41c292
Bubnnoteka LLOK
86 MoaudukanroHHass ”3MEHUYNBOCTh 29.04.2024 4
https://m/edsoo/ru|7f41c292
BapranunonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEH Bubnunoteka LIOK
87 a . P 0.5 30.04.2024 4
MO (DUKAITUOHHONW U3MEHYUBOCTH. https://m/edsoo/ru|7f41c292
[TocTpoenre BapualiMOHHOTO psia U
BapHallMOHHOW KPUBOW»
I'enoTnmnnyeckass U3MEHUYNBOCTb. Bubnnoteka LLOK
88 06.05.2024
KoMOuHaTuBHas H3MEHYUBOCTE https://m/edsoo/ru|7f41c292
MyrtanroHHas U3MEHUYUBOCTD.
IIpaxkTnueckas padota «MyTamuu Bubnunoteka LIOK
89 P P yraan y 0.5 08.05.2024 .
Ipo30¢huibl (Ha TOTOBBIX https://m/edsoo/ru|7f41c292
MHKpOIIpernaparax)»
3aKOHOMEPHOCTH MYTAIllHOHHOTO
P yrat Bubnnoteka LLOK
90 npoiecca. JMUreHeTHKa U 10.05.2024
https://m/edsoo/ru|7f41c292
SIMUI'E€HOMHKA
I'enetuka yenoseka. [IpakTuueckas
Bubnmoteka LLOK
91 paboTta «CocTaBiieHUE U aHATU3 0.5 13.05.2024
. https://m/edsoo/ru|7f41c292
POAOCTOBHOM
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 15.05.2024 | bubanoTeKka LOK




https://m/edsoo/ru|7f41c292

3HaucHUE MCHHHHHCKOﬁ T'CHCTUKHU B

Bubnnoteka LLOK

93 MPEIOTBPAILIEHUH U JICUEHUH 15.05.2024
peAOTEpalll . https://m/edsoo/ru|7f41c292
reHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa
OCHOBHBIC ITIOHATUS CCICKIUH.
JlaGoparopHnas padora «M3yuenne Bubnunoteka LLOK
94 patop P yqu 0.5 17.05.2024 4
COPTOB KYJIbTYPHBIX PACTEHUUN U https://m/edsoo/ru| 7f41c292
MOPO/JT IOMAIITHUX YKUBOTHBIX)
MeTo1bl CENeKIIMOHHON pabOTHI.
Bubnnoteka LLOK
95 JlaboparopHas padota «3yuenue 0.5 17.05.2024
. https://m/edsoo/ru|7f41c292
METO/IOB CEJICKITUU PACTCHHIN
JIOCTHKEHMS CeIEKIUU PACTEHHI U
Bubnmnoteka LLOK
96 XKUBOTHBIX. [IpakTHueckas pabora 20.05.2024
o https://m/edsoo/ru|7f41c292
«IIpuBUBKa pacTeHUI»
CoxpaHeHue, u3y4eHue u
Bubnnoteka LLOK
97 HCTIOJIb30BAHUE TCHETHUSCKUX 20.05.2024
https://m/edsoo/ru|7f41c292
pecypcoB
buoTtexHonorus Kak Hayka U OTpacib
npou3BoacTBa. IlpakTnueckas padbora Bubnmoteka LLOK
98 p A p p 0.5 22.05.2024 4
«M3ydenne 00bEKTOB https://m/edsoo/ru|7f41c292
OMOTEXHOJIOTUH
OcHOBHbIE HaIIpaBJICHUS Bubnunoteka LLOK
99 . 24.05.2024
CHUHTETHYECKOI OHOJIOTHHU https://m/edsoo/ru|7f41c292
Bubnnoteka LLOK
100 XpOMOCOMHasI M T€HHAs HH)KCHEPUS 27.05.2024
https://m/edsoo/ru|7f41c292
Bubnmoteka LLOK
101 MeauinHcKkre OMOTEXHOJIOT I 29.05.2024 4
https://m/edsoo/ru|7f41c292
102 PesepsHsiit ypok. I[loBTOpenue, 31.05.2024




000011IeHNEe, CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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