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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
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTAHWSL.

VYuebublii npenmer «buonorus» yriyOnEHHOTO ypPOBHS M3YYCHHS SIBISICTCS OJHUM W3
KOMIIOHEHTOB  mpeaMeTHOH obOmactu  «EcTtecTBeHHO-Hay4yHble mnpenmers». CoriacHo
nojoxenusm ®I'OC COO mnpoduinbHbie ydeOHBIE MPEAMETHI, M3ydaeMble Ha YriayOaéHHOM
YpOBHE, SIBISIIOTCA CrocoOoM auddepeHnanuym oOydeHUs Ha YPOBHE CpeaHero oOmiero
0o0pa3oBaHUs U MPU3BAHBI O0ECIIEYUTH NMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM
001muM, cpeTHUM MpodeCcCHOHATBHBIM W BBICIITUM 00pa3oBaHuEM. B To ke BpeMs KaxAbld U3
THX YYEOHBIX MPEIMETOB JIOJDKEH OBITh OPHEHTHPOBAaH Ha TNPUOPUTETHOE pEHICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 00JacTH HayyHOro 3HaHUf,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, ONpeeiseT 00s3aTeabHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTHMM TakXKe MOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iero oopazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyyaronuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYJISAPHON U KIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3ydenne yuebHoro mnpeaMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY IOJY4eHUI0 OMOIOrMyeckoro oOpa3oBaHHS B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
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IIPUKJIAHOTO M TIOMCKOBOT'O XapakTepa, KOTOPbIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTUPbI IJIs
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mporpamMmbl 1o ydeOHOMY TmpenMery "buonorus" orpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIUM OPTaHMYECKOro MHpa Ha 3emie, COXpaHEHHUs OHMOJIOTHYECKOTO pPa3sHOOOpas3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOyJarolmuxcsi 1Mo OOTaHWKE, 300JIOTHH, AHATOMMUH,
(hU3HOJIOTUH YeIOBEKa.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB M MpaBW, JEXKalluX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4yHOW KapTHHBI MHMpa, 3HAHUH O CTPOEHUH, MHOTO00pazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acCMeKTax
Ouosnornyeckux 3HaHWM. J[7s pa3BuUTHS M MOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJEP>KaHUU MPOTrPaMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U 3KOJIOTUYECKUX MTPOOIIEM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alldU >KUBBIX CHUCTEM
Pa3HOTo paHra M NprHoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K ompeaenéHHon obmactu MpoQecCHOHAIBHON JEITEIbHOCTH, CBA3aHHOW C OWOJIOTHEH, WIN K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydueOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIONIINX 3a/1ay:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYK KapTHUHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIMs, BU],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
MCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM U KIIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIIEeOBAaHUN B J1abopaTopuu M B MpHUpoje (HAOIOAEeHUE, H3MEpeHue,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCTOJb30BaTh OMOJIOTMYECKYI0 HH(OPMALIHIO; TOJIb30BAaTHCS OMOJIOTHYECKON TEpMUHOJIOTHEN U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COLMAIBHO-
HSKOHOMHYECKUMH M SKOJIOTHYECKHMHU MpoOJieMaMM 4eJIOBEYECTBA; OICHHWBATH IOCIECACTBUS
CBOCH JIeATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled NpUpOJHON cpenae, COOCTBEHHOMY
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3MI0POBBI0 W 37I0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(UITaKTUKA MH(EKIMOHHBIX 3a00JICBaHUH, TIPaBUIIa MOBEICHHUS B MPHUPOJE U OOECTIeUCHUs
0€301aCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTb COBPEMEHHBbIC HaydHBIE OTKPBITHS B 00JacTu
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B IpoIecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJOJIOTHEeH OHOJIOTHYECKOTO HCCIEIOBAaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCICAOBAHUM, pemeHusl OWOJIOTHYECKUX 3ahad, MOJCITUPOBAHHS
OMOJIOTUYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIHTaHUE y OOy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOUM MPUPOJAE B IEJIOM H K
OTIEeNbHBIM €€ O0O0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TEeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; HWHTErPAIlH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmronenne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, Ounochepsl),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS M 3I0POBBS OKPYXKAIOMUX JItOAeH (COONIOACHUS Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAIUsIX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBUHM JJIi OCO3HAHHOIO BbIOOpPAa OOYy4YaAIOUIMMUCS HHIUBUIYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroemMy mpodecCHOHATEHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTSIMU
peruoHa.

OO0miee 9MCIIO YacoB, OTBEICHHBIX HA HM3ydeHHWE OWOJIOTMH Ha YIrIIyOJICHHOM YPOBHE
cpenHero obmero oopasoBanus, coctasiseT B 10 kimacce — 102 gaca (3 gyaca B Heneno). Ot6op
OpraHu3alMOHHBIX (POPM, METOOB U CPeACTB OOy4YEeHHsI OMOJIOTHUHU OCYIIECTBISETCS C YY4ETOM
cnenu(puKd €ero coiepXaHUs U HANpPaBIEHHOCTH HA MPOJOJDKEHHE OHOJIOTHYECKOTrOo
00pa3oBaHUs B OPraHU3ALUIX CPEIHET0 MPOPECCUOHATBHOTO U BBICIIEr0 00Pa30BaHHUs.

OO0s13aTeNIbHBIM YCIIOBHEM IPH 00Y4YeHHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOpHBIX W MpakTudeckux pador. Taxke ydactue oOydaromuxcsi B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKXAHUE OBYUEHUA
10 KJIACC

Conepxkanue MpPOTpaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornueckne Hayku M u3ydaemble MUMH TpoOsieMbl. DyHIaMEHTaNbHbIC, MPHUKIAJHbIC WU
MMOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsizaHHble ¢ Ouosoruei. 3HaueHWE OHOJOTMHM B MPAKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEJMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. ITaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYEeHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CJIOKHOCTh H YIOPSJOYCHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOTMYJISIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenune xuBBIX cucTeM. Metonsl Ouosiormueckoi Hayku. HaOmiomeHue, maMepeHue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsATHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoil. IlnmanupoBanue skcrnepumenta. I[loctaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonsarue BeIOOpKU U €€ gocToBepHOCTh. Pazdpoc B 6nonornueckux naHHbix. OneHka
JOCTOBEPHOCTH TMOJyYEHHBIX Pe3yNbTaToB. [IpHunHBI UCKaX)EHUS Pe3yIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYEcCKHEe CHCTEMBI,
«CBolCTBa KUBOU MaTepun», «YpOBHHU OpraHU3ALMK KUBOU MPUPOb», «CTpoeHUE )KUBOTHOU
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHU,
SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHuEe pa3IMYHBIX METOJOB IPHU W3YYEHUH >KHMBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



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

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOM», «lcTropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yueHue MeTONOB KIETOYHOM OHojoruu (xpomatorpadus,
anekTpodopes, nuddepennuanbaoe nentpudyruposanue, [T1IP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepanbHbIe BellecTBa KJIETKH, UX Onosioruyeckas pojb. Poib KaTHOHOB U aHUOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noinumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moisekynbl. [lepBuuHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTWdHas, 4eTBepTUYHAs CTPYKTyphl. [lenatyparus. CoiicTBa O€IKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlunuaer. IMaapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanus  aunumaos.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucinotel. [IHK u PHK. Crpoenne HykiaenHOBBIX KUCIOT. HykimeoTuupl.
[Mpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JIHK — nBoiiHas crnmpalib.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moJiekyine AT®. buonornueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouonorus: OHMOXMMHUYECKHEe U OMOpHU3WYECKHe HCCIeIOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C.
IIpy3unep.

Huarpammbel:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemecTBa B cocrtaBe opraHu3MoB», «CTpoeHHE MOJEKYNbl OeiKay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlabopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «l/ccienoBaHue HYKJIEMHOBBIX KUCJIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunel KIeTok: sykapuoTHdecKass U Ipokapuothdeckas. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYeCcKOM KkieTku. [lnasmarnueckas memMOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). IlomymponunaemMocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. I[lurozonb. Lutockener. JIBuxenune uuroriazMbl. OpraHoujibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMABI KJIETKHU: 3HAomIasMarndeckas cetb (DIIC), anmapar ['onbmxu,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbIX KieTok. Kiierounslii 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
(OTOCHHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEMKOIJIACTBI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie  ¢hunamenmol. MukpopuiaMeHThl. AKmMuHosbie
Muxkpoguramenmol. MpbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposantvle ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siApa, XpOMATUH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOCHHE W (DYHKIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs  XapaKTEPUCTHUKA  KJIETOK  AYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKH», «CTpoeHHe KHUBOTHOU
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHas pa6ora «lccienoBanue miaa3Moian3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «V3yueHue qBUKEHUS IATOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTaTUBHBIM XapakTep peakuui KJIeTOYHOTro MerabonuszMa. DepMeHThl, UX CTPOEHUE,
cBoiictBa W MexaHusM aeWictBus. Kodepmentsl. Orianuusi (EepMEHTOB OT HEOPTraHHMYECKUX
Kataiau3aTopoB. benku-aktuBaTtopel M OENKU-UHTMOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHWYECKHX BEIIECTB B KieTke. DoTrocuHTe3. AHOKCUEeHHbIU U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxerne300aKkTepru, cepoOaKkTepru, BOJOPOIHBIC OAKTEPHH. 3HAYEHNE XeMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOHOE PACILEIUIEHUE [IFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

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

Tabmuupel m cxembl: «POTOCHHTE3», «DHepreTudeckuii oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass pabGora «lI3ydeHune KaTaJTUTHUYECKOM AaKTUBHOCTU (EpMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopnass padora «/3yueHue (HEepMEHTATHBHOTO pacCUICIUICHUS MEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6ora «CpaBHEHUE MTPOIECCOB OPOKECHHUSI U TBIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbli cuHTe3 PHK. IIpuHIuMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJLIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH IeHOB y mpokapuoT. ['mnoreza omepona (®. XKakoo, XK.
Mano). Monekynapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwviti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0oieBaHusi denoBeKa, KHUBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdatay) cmpyxkmypHwvix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

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, mpoTekaronux B untepdaze. [loaroroska kietku k nenenuro. [IpecunteTnueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPAUIENbHOCTb. MexaHu3M
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocoM. Tenomepbl H  Teilomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTO3. CTaguu MHUTO3a W MPOUCXOJSALIME B HUX MpOLEcChl. THIIbI
Muto3a. Kapnoknnes n nutoknnes. bruonornueckoe 3HaueHHE 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 MHKPOCKOII, MUKpoIlpenaparbl: «MHUTO3 B KIIETKax KOpEIIKa
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHasi padora «HaOmtoneHne mMuTOo3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJIAIIAs, OCHOBHAs, MexaHuuyeckas. OcoOEHHOCTH CTPOEHHUs, (PYHKIUI MU pacroioKeHUs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransbl. BereraTuBHbIE U T€HEPAaTUBHBIE OpraHbl pacTeHUH. Opranbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YellOBeKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmos. [lornomieHue Bobl, YIIAEKUCIOIO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xene3bl. [IumeBapurenbHas cucrema 4yeaoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX IMO3BOHOYHBIX >KMBOTHBIX. J[[pIXxaTenbHas cucTemMa ueloBeka. MexaHusm
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHbIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHocHas cucrtema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru
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KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON crucTeMaMu. BblieneHue y mo3BOHOYHBIX KUBOTHBIX M 4yejoBeka. [louxwu.
Crpoenne u QpyHKIIOHUpOBaHNE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa nmaccuBHOM U
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHAJIBHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts M perynsauus y pacreHuid. PocToBble BemecTBa M HUX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pedrnexropnas ayra. besycioBHbie u
YCIIOBHBIE pe(dIIeKCHI.

['ymopanbHas perymsauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKemnesbl
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,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
MT03BOHOYHBIX KMBOTHBIX», «BHYTpeHHee CTpOE€HHE HAaceKOMbIX», «TKaHM pacTeHUi»,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM IIacTHHKWY, «TkaHu
XKUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenpHas cuctemay, « JHJIOKpUHHAs cucremay, «CrtpoeHue Mbiipb», «MMmyHHTETY,
«KumeuHnonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTemMa MIIEKONMUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEHW, PAKOBUHBI MOJITIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyJoBaHuEe [UIs JAEMOHCTPALMM TOYBEHHOIO M BO3AYLIHOTO THMTAaHUS pacTEHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA
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JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroioe (BKIIoUas BEreTaTUBHOE) U T0JIoBoe. Buapl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuii cMbIci Meio3a U ITOJIOBOIO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IUKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

OmoI0TBOpEHHE U AMOPUOHATBHOE pa3BUTHE >XKMBOTHBIX. CHOCOOBI OIJIOIOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpUOreHe3a KUBOTHBIX (Ha puMepe JIrynku). JpoOnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akyialka OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOe BIUSHHE YacTei
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanpHBIM mepuoi. [Ipsmoe u Hempsmoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl pPErylsilUd pOCTa >KUBOTHBIX M uyenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Iporecce Meno3a. [‘ameroreHe3 y pacTeHHUHU.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsMoe m Hempsmoe passutue», «Pa3zButHe Maiickoro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIH 1UKI MxXa», <« KU3HEHHBI LUK NarnopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.
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ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yueHue CTpoeHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisiBJIeHHME TPU3HAKOB CXOJICTBA 3apOJbIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

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

Wcrtopus cTaHoBiI€HUS U pPa3BUTHUS I'€HETUKM Kak Hayku. Pabortel I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSTHUSI U CUMBOJIbL. [ 'OMOJIOIMYHBIE XPOMOCOMBI, aJlIe/IbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
TUOPUA0TIOTMUECKUN, IUTOJIOTHUECKHM, MOJIEKYIIIPHO-T€HETUYECKHIL.

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. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuerneHus npusHakoB. [{lutonornyeckrie 0CHOBBI MOHOTHOPUIHOTO CKpelirBaHus. ['umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHU3M ONPEICIICHUS I0ja. AYTOCOMBI U IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

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

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHU3MbI B3aMMOJCHCTBHS «XO3MWH — MAapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menzaens», «Tperuii 3axkon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJJIENU3M», «B3auMOAeCTBUE TEHOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus PU3HAKOB, MOJIENb JUIsl JEMOHCTPALMH CLEIJIEHHOTO HACIEAOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/I3yyeHue pe3yapTaTOB JIUTHOPUIHOTO CKpELIMBAHUS Yy
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHoruna. M3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocT. Hopma peakuuu npusHaka. BapuanunoHHbl psin U BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunaTtuBHAs M3MEHUYMBOCTh. MeH03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble W LUTOIIA3MATHYECKUE MYTAIHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HaciencTtBeHHoW wu3meHumBoctd (H.M. BaBunoB). BHesjgepHas H3MEHYMBOCTh H
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMU U3MEHYMBOCTH.

JlabopaTopnass paGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

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

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MOMYJISIIMOHHO-CTAaTUCTUYECKUM, MOJIEKYJIIpHO-reHeTUUecKuil. COBPEMEHHOE OIpEIEICHNE
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TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4Yunciie ¢ moMoupro T11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIC3HU YeIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKHX 3a00JeBaHMU YelloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPhI MOBBIIICHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3usi KyJlbTYpHBIX pacTeHUI. Posb cenexuuu
B CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoibl cenekioHHOM paboThl. MicKyccTBEHHBIN O0TOOP: MAacCOBBIA M MHIMBUyaIbHBIH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OpPraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHOe CKpeluBanue, win ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I€HETUYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHM UM HX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUUIEHUS CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBunos, M. B. Muuypum, I'. JI. Kapnieuenxo, I1. I1. JIykesnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas padora «/3ydyeHune copTOB KyJIbTYpPHBIX PACTEHHUU U MOPOJ JOMAIIHHX
YKUBOTHBIX».
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JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJbI U JOCTHXKCHUSI CENEKIIMM PACTEHHM M JKMBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YY4aCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPTaHMU3MBI, WX XapaKTEepUCTHKA. TpajuliMOHHAs OWOTEXHOJIOTHS: XJeOoIeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Co3aHue  TEXHOJOTMH W  HMHCTPYMEHTOB  II€JIEHANpPaBJIEHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanvs U cOMaTU4ecKuil smOpuorenes. lcmonb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius sIMIIEKIETOK U KJIOHHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIaHTAlUU saep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHHS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0010MHBIHM aHaIKU3, TEHOLIEHTPUYECKHUM aHAIN3 IPOTeoMa YeJI0oBeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHH TpEXMEPHOro OWONPUHTUHTA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «[loayyeHne MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOTI'PAMMBI 110 BUOJIOT'NA
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3YyIbTaTaM OCBOCHHS OOYUYarOIIMMUCS
MporpaMM CpeIHEro o0IIero 0opa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U TPEIMETHBIE.

B CTPYKTYPC JUYHOCTHBIX PEC3YJIbTATOB OCBOCHHSA IMPOrpaMMbI I10 OnoIornu BBIJICJICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONIPEICTICHHIO,
Hanuuue momugeayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPHUYECKHUX TPAJUIHNNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onoyornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJIOTHUECKOW  KYIBTYPHI,
CNnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbI.

JIngHoCTHEBIE PE3YIbTAThl OCBOCHUA NPOTPAMMBI 110 onoornuu JOCTUTAOTCA B €AMHCTBC
y4eOHOW M BOCIUTATEIBHON NEATETHHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCHHUCKUMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKMUMU U AYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUSA, Pa3BUTUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXE€HUS K 3aKOHY M IIPAaBOIIOPALKY, YEIOBEKY Tpyda M CTaplIeMy IOKOJIEHUIO, B3aMMHOI'O
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonorus» M0JKHBI OTpaXkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNuXcsi pyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JEATEJIbHOCTH B MPOIECCEe pean3alluid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIICHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUThIBATh B CBOUX JCUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TPOIECCE COBMECTHOTO BBHIMOJTHEHHS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUSA:
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c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH sA3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACICAUI0 U TNaMATHUKAM TPHUPOIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOJUTENSM, CO3JaHMIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

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,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W  CAMOCTOATEIHHO  BBIMIOJNHATH  TaKyHO
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

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

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:
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9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXHBIX MOCJIEICTBHUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MPU PEIICHUHU TPOOJIEM, CBS3aHHBIX C PAMOHAIBHBIM IMPUPOJIOTIOIB30BAHUEM (COOIIOICHHE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE KOJIOTHYECKUE TOCIEICTBUS MPEAPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHPHOM, KOMMYHHMKATHBHOM W COLMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO IMpEICTaBIeHHs 00 OKpYyKaloleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU JJIi COBPEMEHHON IUBUIIM3AIMK: 00eCIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MpoOsieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIIBHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIET0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHUH, yMEHHE JelaTh O00OCHOBAaHHbBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.
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METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoyorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIC
(MexTpeAMeTHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEpTru-,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAOIIOEHNE, W3MEPEHHE, HKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHbIe JIeicTBHs (NO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHBIC), 00CCIICUNBAIONINE
dbopMupoBaHHe (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUU OOYUYaIOUTUXCS,
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble YyueOHbIE JEHCTBUS B IIO3HABATEJIbHON U
COLIMAIBHON ITPAKTHKE.

B pesynbrare u3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorierocs OyayTr copMupoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIC y4deOHbIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC ﬂeﬁCTBHﬂ, PEryIATHUBHBIC YHHBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIBHOCTD.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHEero oO0Imero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

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

WCTIONh30BaTh IPH OCBOCHWM 3HAHWUH NPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAU3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATUH (BBIIEATh UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMH MTOHITHSIMH ),

OTIpENIeNATh LENH MACATENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JTOCTHIKCHUI,
COOTHOCHTB PE3YJIbTAThl ICATSILHOCTH C MOCTABICHHBIMU IICIISIMH;

WCIIOJIb30BaTh OWOJIOTHYECKUE TOHITHUS ISl OOBSICHEHUs (DAKTOB W SIBICHUH KUBOU
TIPUPOIBL;

CTPOWThH JIOTUYECKUE PACCYKICHHs (MHIYKTUBHBIC, JICIyKTUBHBIC, TI0 aHAJOTHH),
BBISBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IBI ¥ 3AKJIFOUCHHS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEICTBA JJIsl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHWIA B M3Y4aEeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

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

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

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30Bble HCCIEI0BATEIbCKHE AeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKON U MPOEKTHOW JESITENbHOCTH, HAaBBIKAMH
paspelieHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUIECKHX 3a/a4, TPUMEHEHUIO Pa3IMYHBIX METOIOB MO3HAHUS;
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WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJICTh HAYIHOW TEPMHHOJIOTHEH, KIFOYSBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y ©€ pelICHHs, HAaXOIUTh apTyMEHTBhI JUISl JIOKa3aTelbCTBA CBOMX YTBEP)KICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPEe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH TIPUOOPETEHHBIN OIIBIT;

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

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

YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
MPpOoOJIEeMBI M 3a/1a4H, JIOTYCKAIOITUE alTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMH(OpManuu (TEKCTe y4deOHOTO MOocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aNpOChl W TPUMEHATH PA3UYHBIE METOJIBl TPH TIOMCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopMmanuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMeH: TPUMEHITh XUMHYCCKUE, (PU3MUECKUE M MAaTEMaTHYECKHE 3HAKKM M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU AelCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHHUS OTHOCHUTEIbHO BBITIONHEHMs TMIpeajaraeMoil 3ajaud, YYUTHIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeACcTBAa OOIIEHMs, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMH, YMETh CMATYATh KOH(IUKTHI U
BECTH MIEPETOBOPHI;
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BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUS
APYTUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPpEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOJCHCTBUS MPH pEIICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUSA MO €€ TOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pacCOpeAciisiTb PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJO0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh UAEU C IO3ULMU HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUSA JUIS BBIABICHHS NpoOJIEM M HX pELICHHUS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSTEJIBHO OCYILECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

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

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IMIMPOKOH 3PYIUIIMH B Pa3HbIX 00JacTAX
3HaHUH, IOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

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

BJIa/IeTh HAaBbIKAMM MO3HABATENIbHOU pe(IeKCHU KaK OCO3HAaHUS COBEpIIAEMBIX JNeHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, HCHOIH30BATh MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETbH OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 UX CHU)KEHHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
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3) npuHsATHE CeOST M APYIrUX:

MIPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTBI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACITEILHOCTH;

IIPU3HABaTh CBOE MIPaBO U IIPABO APYrUX Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTH OHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0IEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00ecrieueHrne MPOQPIILHOTO 00YICHHS 00yJaroNIuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(pUYecKue s OHOJOTHM HAydHbIE 3HAHHUSA, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHIO, WHTEPHpPETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESITELHOCTH TIO0 TIOJYYCHHWIO HOBBIX 3HAHWUN W WX NMPUMEHEHWIO B PAa3JIMYHBIX YUEOHBIX, a
TaK)Ke B PeaJbHBIX KU3HEHHBIX CHTyalusX. [IpeMeTHbIE pe3yabTaThl MIPEICTABICHBI 110 T01aM
W3YUYCHHUS.

[IpenmeTHbie pe3ynabTaThl OCBOeHHsS ydeOHoro mpenamera «buonorusi» B 10 Knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHMH ECTECTBCHHO-HAYYHOW KAPTUHBI MHUpPa, B TIO3HAHWH 3aKOHOB TPHUPOJBI W
peleHnn MpoodJieM parMoOHATEHOTO TPUPOIOTIONIH30BaHMUS, O BKJIAIe POCCUHUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE OHOJIOTHH,

BJIQJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTHYECKAE TEPMHHBI M TOHATUS (KW3HB, KIETKAa, OpPraHu3M, MeTabOoJM3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
onosornueckne Teopun (kieroyHas Teopus 1. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. . BaBuioBa — o neHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJbTYPHBIX PACTCHH), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOr0 MOKOJICHHSI, pacIIeIUIEHUs, YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOrHYECKUX
UCCIIEIOBAaHUSAX KUBBIX O0BEKTOB (O CaHKEe, U3MEPEHHE, Ha0I0/IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U YEJOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTEHHI, )KMBOTHBIX, YEIOBEKa,
MIPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
YeloBeKa, OMOJIOTUYECKUX TIPOIECCOB: OOMEHa BelecTB (MeTaboIu3M), IPEeBpallleHusl SHEPTUH,
OposkeHHsl, aBTOTPO(HOTO0 U TeTepoTPO(PHOTr0 TUMOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeToreHes3a, YMOpUOreHe3a, MoCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAIILHOTO pa3BUTH OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHABIMBATh B3aMMOCBS3H MEXAYy OpPraHOWIAMH KIETKH U HX (YHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHSIMU, MEX]y OpPTaHaMH U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M UX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIHUSIMHE, MEXKIy dTalmaMu OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO [HKJIA U KU3HEHHBIX
[UKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnOM U (pakTopamMu cpesibl OOUTaHHUS;
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YMEHHE BBISBISITH OTIUYHUTEIbHBIC MPU3HAKHA JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO H
CUMBOJIUKY JIJIS IOKA3aTeILCTBA POJACTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMCHHE peIIaTh OWOJIOTUYCCKUE 3a7add, BBISIBIATH MPHYUHHO-CICACTBCHHBIC CBS3H
MEXIYy HCCICyeMbIMU OHOJIOTUYCCKIUMH TIpOIleCCaMU M SIBJICHUSIMH, JICJIaTh BBIBOIBI H
MIPOTHO3bI HA OCHOBAHUH IOJIYYCHHBIX PE3yIbTaTOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe pabOThl, COOMIONATh MpaBHia MpU
paboTte ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTaTh THUIIOTE3bl, IPOBEPATh HUX IKCICPUMEHTAIBHBIMU CPEACTBAMH,
dbopMyITUpys 1eTh UCCIIEA0BAHNS, aHATM3UPOBATH IMOJTYYCHHBIE PE3YJIbTAThI U JICJIaTh BBIBO/IBI,

YMEHHUE Y4YacTBOBATh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHOJOTHUU, DKOJIOTHH W
MEJHIIMHE, TPOBOJIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W IMYOJIMYHO IMPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKIX KOH(EPEHIINSX;

YMCHHE OIICHUBATh JTHYSCKUE AaCIEKThl COBPEMEHHBIX HWCCIENIOBaHUH B oOnactu
OMOJIOTMM W MEIWIMHBI (KIOHUPOBAHUE, WCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIIPABICHHOE
W3MCHECHHE TCHOMA M CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OyyIieit mpodeccnoHaabHOM AeSITEIbHOCTH B
oOnacTu OMOJIOTHH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEIIbCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIIJICHHOCTH, YTAyOJIsITh TO3HABATENBLHBIM WHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCud W TPOAOIKEHHE OHOJOTHYECKOTO O0O0pa3oBaHUS B
OpraHu3aIusaX cpeiHero NpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE 0,5
3 Bbuonorus xkinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BeIecTB U MpEeBpaIleHne YHEPTHH B 3 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 Kv3HEeHHBIN UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 16 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 9
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 bruoTexHonorus 1 CHHTETHYECKass OUOJIOTHS 4
17 PesepBHOE Bpems 1 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

1,5

13
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Mara Jomamnee uudposbie
n/n Bcero K/p | M/p H3y4YeHUd 3agaHue o0pa3oBaTe/ibHbIE
pecypcsl
I1.1,2.3 bubmnorexa [JOK
' YacTh COBPEMEHHOTO O0IIECTBA 03.09.2024 340
I1.4,5 bubmorexa LIOK
2. JKuBbie CHCTEMBI U UX CBOMCTBA 1 https://m.edso0.ru/863d0
04.09.2024 340
I1.5 bu6mmoreka [JOK
3. YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 https://m.edso0.ru/863d0
06.09.2024 340
I1.18.19 bubnuoreka ITOK
4 HcTtopus OTKPBITHS U U3Y4EHUS KIETKU. 1 https://m.eds00.ru/863d0
' Kierounas Teopust 10.09.2024 340
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM I1.18 bubmmorexa [IOK
ouonoruu. [Ipakrudeckas padota «M3ydenue https://m.edso0.ru/863d0
5 METO/I0B KJIETOYHON OHOJIOTHH 1 05 340
' (xpomarorpadus, dneKTpodopes, '
muddepeHnrnaibHoe HeHTPUPYrupoBaHue, 11.09.2024
II1IP)»
6. XHUMHUYECKHI COCTaB KIECTKHU 1 13.09.2024 I1.6 Bubnuoreka LJOK

BxoaHo¥ MOHUTOPHUHT

https://m.eds00.ru/863d0
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340

I1.7 bubmuorexa [JOK
7 MuHepanbHbIC BEIECTBa KICTKH, UX https://m.eds00.ru/863d0
' OuosornyecKas poiib 17.09.2024 340
Opranudeckue BEIecTBa KJISTKH — OCITKH. I1.10 bubsmorexa [IOK
8. JlaboparopHas pabota «OOHapyx)eHUE 0.5 18.09.2024 22[83:/ /m.edso0.ru/863d0
OEJIKOB C TIOMOIIIbIO KAUECTBEHHBIX PEAKIIHID) T
I1.10,11.12 | bubnuoreka LIOK
9 CoiicTBa, Knaccupukanus u GyHKIHH https://m.edso0.ru/863d0
' 0eIKoB 20.09.2024 340
I1.9 bu6mmoreka [JOK
10 Opranueckne BemecTsa KIeTKH — https://m.edso0.ru/863d0
" | yrueBomsl 24.09.2024 340
I1.8 bubnuoreka IJOK
11. Opraandeckue BenecTBa KICTKH — JIATTHIbI 25 09.2024 2285:/ /m.eds00.ru/863do
Hyxneunossie kuciotsl. JJHK u PHK. I1.13,14 bubmmorexa [IOK
12 JIaboparopHas pabota «lcciaenoBanme 05 https://m.edso0.ru/863d0
" | HYKJIEHHOBBIX KHCJIOT, BBIICIEHHBIX U3 ' 27 09.2024 340
KJICTOK Pa3JINYHBIX OPraHU3MOBY
I1.15 bubmmoreka IJOK
13 Crpoenue u pynkuun ATO. [lpyrue https://m.eds00.ru/863d0
" | nykneosuarpudocdars (HTD) 01.10.2024 340
14, CexBenupoBanue /JTHK. Metoasl reHOMUKH, 02.10.2024 I1.13 bubmmoreka LIOK

TPAHCKPUIITOMUKH, IIPOTCOMUKHA

https://m.eds00.ru/863d0
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340

KOHCHEKT bubmauoreka LIOK
N https://m.edso0.ru/863d0
15. | Meroabl CTPYKTYPHOU OHOJIOTHU
AL EIPYIIYP 04.10.2024 340
I1.26 bubmuorexa [JOK
16. | Tumsl kieTok. [IpokapuoTudeckas KIeTKa https://m.eds00.ru/863d0
08.10.2024 340
CTpoeHHe SyKapuOTHYECKOH KIETKH. I1.26 bubmnorexa LIOK
17. | Ilpaktuueckas pabora «/3yueHue cBOICTB 0.5 https://m.eds00.ru/863d0
. 09.10.2024 340
KJIETOYHOI MeMOpaHbI»
I1.20 bubnuorexa ITOK
18. | IloBepXHOCTHBII anmapaT KIETKHU https://m.eds00.ru/863d0
11.10.2024 340
OnHOMEMOpaHHBIE OPraHOU bl KIETKH. I1.21 bubmmoreka [IOK
19. | Tlpakrmueckas pabota «M3ydeHue ABHKCHUS 0.5 https://m.edsoo.ru/863d0
15.10.2024 340
[IUTOILIA3MBI B PACTUTEIBHBIX KJIETKAX)
[TosryaBTOHOMHBIE OPraHOUIbI KIETKH: I1.25 bubmmnorexa [JOK
20 MHUTOXOHIPUH, IIacTUabl. JlabopaTopHas 05 https://m.edso0.ru/863d0
" | pabora «MccaenoBaHue mIasMoin3a u ' 16.10.2024 340
JIETUIAa3MOJIN3a B PACTUTENBHBIX KIETKAX
I1.24 bubmmoreka IJOK
21. | HemeMOpaHHBIE OPraHOU IbI KJIETKH https://m.eds0o.ru/863d0
18.10.2024 340
29 Crpoenne 1 hyHKIHH 51pa 22.10.2024 I1.23 bubmuoreka [IOK

https://m.eds00.ru/863d0
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340

CpaBHHUTEIbHAS XapaKTEPUCTUKA KIETOK I1.26 Bubnmorexa LIOK
https://m.edso0.ru/863d0
23. | oykapuort. Jlabopatopnas pabdora «3yuenue 0.5
yap PATOPHAAD 1 23.10.2024 340
CTPOCHHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY
AccuMmIAnUs U JUCCUMMWISINS — IBE I1.27-29 bubmoreka IJOK
CTOPOHBI MeTaboM3Ma. Turbl 0OMeHa https://m.edso0.ru/863d0
24. | BemectB. JlaboparopHas pabota «M3yueHue 340
KaTaJINTUYECKOU aKTUBHOCTH ()epMEHTOB (HA 25 10.2024
MpUMepe aMUIIa3bl MM KaTanasbl)»
depMeHTAaTUBHBIN XapakTep peakuui I1.28 bubmmorexa [JOK
KJIETOYHOTO MeTabosn3Ma. JlabopaTopHas https://m.edsoo.ru/863d0
25. | pabora «/3yueHue GpepMEeHTATHBHOTO 0.5 340
paciernieHus IepoKCuaa BOA0poa B 06.11.2024
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
I1.29 bubnuoreka ITOK
26. | benku-akTUBATOPHI U OEIKU-UHTUOUTOPBI https://m.edso0.ru/863d0
08.11.2024 340
I1.28 bubnuoreka IJOK
27. | AstoTpo(HBIN THI OOMEHA BEIIECTB https://m.edso0.ru/863d0
12.11.2024 340
dortocunte3 Xemocuntes. JlabopaTopHas 11.30,31 bubsmorexa IIOK
28. | paborta «CpaBHeHHe mpoieccoB GOTOCHHTE3A 0,5 https://m.eds00.ru/863d0
13.11.2024 340
U XEMOCHHTE3a»
AnaspoOHbIe opranu3mMbl. Busibsl OposxeHust. KoHncnekr bubmmorexa LJOK
29. | JlaGopatopHas paborta «CpaBHeHHE https://m.edso0.ru/863d0
15.11.2024 340

MPOLIECCOB OPOKEHUS U IBIXaHUS
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KOHCIIEKT bubmuoreka IJOK
30 AdpoOHBIEC OpTraHU3MBbI. JTaIbI https://m.eds00.ru/863d0
" | 3HepreTHYECKOro oOMeHa 19.11.2024 340
DHeprus MEMOPAaHHOTO I'PAJUEHTA IIPOTOHOB. KOHCIICKT bu6nuorexa LIOK
31. | Cunre3 AT®: pa6ora nporonHoil ATD- https://m.eds00.ru/863d0
20.11.2024 340
CHHTA3bI
I1.32 bubmnorexa [JOK
32. | Peakiuu MaTpUYHOTO CHHTE3a https://m.edso0.ru/863d0
22.11.2024 340
I1.32 bubmnorexa [JOK
33. | Tpauckpurmims — MaTpuuHbiii cuaTes PHK 26.11.2024 gz[gs:/ /m.edso0.ru/863d0
I1.33 bubnuoreka ITOK
34 TpaHCISILHS U 8 JTaIlbI https://m.edsoo.ru/863d0
' 27.11.2024 340
I1.34 bubnuoreka IJOK
35 KoaupoBanue aMHHOKHKCIIOT. Poib prubocom https://m.edsoo.ru/863d0
" | B OuocunTese Genka 29.11.2024 340
KOHCHEKT bubmnoreka LIOK
g, | UPraHHsallis reHoMa y IPOKapHoT i https://m.eds00.ru/863d0
" | JyKapuoT 03.12.2024 340
KOHCHEKT bubmnoreka LIOK
37 MoJteKynapHBIE MEXaHU3MBI SKCIIPECCHI https://m.edsoo.ru/863d0
" | TeHOB y 9yKapuoT 04.12.2024 340
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Bupycsl — BHEKIETOUHBIE (POPMBI JKU3HH U IL.16 bubnnorexa [IOK
38. | oOnurarele napasuTel. [IpakTHyeckas 0.5 https://m.edso0.ru/863d0
06.12.2024 340
pabota «Co3anre MoJIeN BUPYCa
I1.17 bubmuorexa [JOK
39 Bupychsie 3a00icBaHUs Y€IOBEKA, https://m.eds00.ru/863d0
" | KMBOTHBIX, pPACTEHHI 10.12.2024 340
KOHCHEKT bubmauoreka LIOK
40. | HanoTexHOJIOTHU B OUOJOIMH U METUIIMHE https://m.edsoo.ru/863d0
11.12.2024 340
I1.35 bubmnorexa [JOK
41. | JKu3HEHHBIH UK KIETKH https://m.edso0.ru/863d0
13.12.2024 340
I1.35 bubnuoreka ITOK
42. Matpuunsiii cuares JJHK https://m.edso0.ru/863d0
17.12.2024 340
Xpomocomsl. JlaGoparopHas paboTa KOHCITIEKT Bubmuoreka LIOK
43. | «M3y4eHne XpOMOCOM Ha FOTOBBIX 0.5 https://m.edsoo.ru/863d0
18.12.2024 340
MUKPOIIpEnapaTax»
I1.36 bubmuoreka IJOK
44, JleneHne KIeTKH — MHTO3 https://m.edso0.ru/863d0
20.12.2024 340
Tunsl ki1eTok. KaproknHes U MUTOKUHES. I1.36 bubnuoreka LJOK
45 JIabopatopHas pabota «HaOmroieHre MuTo3a 05 https://m.edso0.ru/863d0
" | B KJIETKax KOHYMKA KOpPEIIKa JIyKa (Ha ' 94.12.2024 340

TOTOBBIX MUKpOIpenapaTax)»
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KOHCIIEKT bubmuoreka IJOK
46. | PerynauMs >KU3HEHHOTO LUKJIA KJIETOK https://m.edso0.ru/863d0
25.12.2024 340
KOHCHEKT bubmauoreka LIOK
47. OpraHu3M KaK eIMHOE LEN0e https://m.edso0.ru/863d0
27.12.2024 340
KOHCHEKT bubmauoreka LIOK
48 Txanu pacrenuit. JJaboparopnast pabota 05 https://m.edso0.ru/863d0
" | «M3ydenue TKaHeil pacTeHMii» 1 10.01.2025 340
TkaHM KUBOTHBIX U YeJIOBEKA. KOHCHEKT bubmuoreka [IOK
49. | JlaboparopHas pabota «M3ydenue TkaHeit 0.5 https://m.edsoo.ru/863d0
14.01.2025 340
KUBOTHBIX)»
Opranbl. Cuctemsl opranos. JlaGoparopHast KoHcmekT | bubmmoreka IOK
50. | pabora «M3yueHne OpraHoB LBETKOBOTO 0.5 https://m.eds00.ru/863d0
15.01.2025 340
pacTeHus»
KOHCHEKT bubmmoreka [IOK
51 Onopa Tena opranu3MoB JIBuxeHne https://m.eds00.ru/863d0
OpraHu3MOB 17.01.2025 340
KOHCHEKT bubmnoreka LIOK
52. | IlutaHue OpraHu3MOB https://m.edsoo.ru/863d0
21.01.2025 340
KOHCHEKT bubmnoreka LIOK
53 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. https://m.eds00.ru/863d0
' [IumeBapuTenbHas cucTeMa yenoBeKa 22.01.2025 340
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54.

JIpIXxaHue OpraHu3MoB

24.01.2025

KOHCIICKT

bubmuoreka LIOK
https://m.edso0.ru/863d0
340

55.

I[I:IX&HI/IG IIO3BOHOYHBIX )XUBOTHBIX U
YCJI0BCKa

28.01.2025

KOHCIICKT

bubmauoreka LIOK
https://m.edso0.ru/863d0
340

56.

TpancnopT BeliecTB y OpraHu3MoB

29.01.2025

KOHCIICKT

bubmauoreka LIOK
https://m.edso0.ru/863d0
340

S7.

KpoBeHocHas cucteMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

31.01.2025

KOHCIICKT

bu6mmoreka [JOK
https://m.edso0.ru/863d0
340

58.

Brinenenne y opranu3smMoB

04.02.2025

KOHCIICKT

bu6mmoreka [JOK
https://m.edso0.ru/863d0
340

59.

3aimuTa y OpraHu3MoB

05.02.2025

KOHCIICKT

bu6nmoreka LJOK
https://m.edso0.ru/863d0
340

60.

I/IMMYHHaﬂ CHUCTEMA 4YCJIOBCKaA

07.02.2025

KOHCIICKT

bubnuoreka LJOK
https://m.edso0.ru/863d0
340

61.

Pa3npaxxuMocTh 1 peryisanns y OpraHu3mMoB

11.02.2025

KOHCIICKT

bubnuoreka LJOK
https://m.edso0.ru/863d0
340
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KOHCIEKT bubmuoreka LIOK
gp, | [ YMOP&IbHAS PETYIAIKS 1 SHOKPHHHAS https://m.edso0.ru/863d0
" | cucTeMa KMBOTHBIX U Y€JIOBEKA 12.02.2025 340
KOHCITEKT bubmuoreka ITOK
63. | DopMBI Pa3MHOKEHHSI OPraHU3MOB https://m.edsoo.ru/863d0
14.02.2025 340
KOHCHEKT bubmauoreka LIOK
64. | IonoBoe Pa3sMHOKEHHE https://m.edso0.ru/863d0
18.02.2025 340
I1.37 bubmnorexa [JOK
65. | Meiios https://m.edso0.ru/863d0
19.02.2025 340
I'amerorene3. ObpazoBaHuE U pa3BUTHE I1.38,40 bubmmorexa [JOK
66 HOJIOBBIX KIeToK. JlabopaTopHast paborta 0.5 https://m.eds00.ru/863d0
" | «M3ydyeHue CTPOEHHUS MOJIOBBIX KIETOK Ha ' 21.02.2025 340
TOTOBBIX MUKpOIIpEapaTax»
I1.41 bubnuoreka IJOK
67 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — https://m.eds00.ru/863d0
" | oHTOreHes 25.02.2025 340
I1.41 bubmmoreka IJOK
68 3akrajika OpraHoB 1 TKaHeH 13 https://m.eds00.ru/863d0
' 3apOJIbIIIEBBIX JTUCTKOB 26.02.2025 340
PocTt u pa3utHe XMBOTHBIX. JIaGopaTopHast KOHCIIEKT Bubmmoreka [IOK
69. | pabota «BbIsBiIEHNE NPU3HAKOB CXOJCTBA 0.5 https://m.eds00.ru/863d0
28.02.2025 340

3apom,1me171 IMO3BOHOYHBIX ) KMBOTHBIX»
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Pa3MHOEHUE ¥ Pa3BUTHE PACTEHUIA. KOHCIIEKT Bubmuoreka [IOK
70. | JlaGopartopHas pabora «CTpoeHHE OPraHOB 0.5 https://m.eds00.ru/863d0
. 04.03.2025 340
Pa3MHOKCHHSI BBICIIIHX PACTCHUI
KOHCHEKT bubmauoreka LIOK
71 Hcropus cTaHOBIICHUS ¥ PA3BUTHUS TCHETUKH https://m.eds00.ru/863d0
KaK HayK{ 05.03.2025 340
OcCHOBHBIE TIOHSTHSI U CHMBOJIBI TEHETHKHU. KOHCIIEKT bubsmorexa [IOK
72. | JlabopatopHas pabora «/[po3oduna xak 0.5 https://m.eds00.ru/863d0
. 07.03.2025 340
00BEKT T€HETUIECKUX UCCIICIOBAHUI
3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. 11.42,43 bubmmorexa [JOK
MoHOTHOPHTHOE CKPEIIUBaHNE. https://m.edsoo.ru/863d0
73. | Ilpakrtuueckas pabora "N3ydenune 0.5 340
Pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIUBAHHS 11.03.2025
y apo3oduier"
I1.43 bubnuoreka IJOK
CKpEILIMBaHUS 12.03.2025 340
I1.44 bubnuoreka IJOK
75 AHanuzupyrolee ckpenupanue. Hemonnoe https://m.eds00.ru/863d0
JTOMUHUPOBaHUE 14.03.2025 340
JurubpuaHoe ckpernuBanue. [IpakTuueckas I1.45 bubsmorexa IIOK
76. | pabota «/3yueHue pe3ynbTaToB 0.5 https://m.edso0.ru/863d0
18.03.2025 340
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(PUITBI)
I1.45,46 bubmuorexa [JOK
77 [{uTonoruueckue OCHOBBI JUTHOPHIHOTO https://m.eds00.ru/863d0
CKPEILIMBAHHUS 19.03.2025 340
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I1.48 bubmuoreka LIOK
78. | CueruieHHOE HACNEIOBAaHUE TPU3HAKOB https://m.eds00.ru/863d0
21.03.2025 340
11.47 bubmuorexa [JOK
" | Teneruka moia 02.04.2025 340
11.47 bubmnorexa [JOK
80. | T'eHOTHII KaK IIEJIOCTHAS CHCTEMA https://m.eds00.ru/863d0
04.04.2025 340
KOHCIIEKT bu6mmoreka [JOK
81 ['eneTn4eckuii KOHTPOJIb Pa3BUTHUS https://m.edso00.ru/863d0
" | pacTeHwui, )KUBOTHBIX M YeJOBEKA 08.04.2025 340
I1.49 bubnuoreka ITOK
82 MN3MeHYnBOCTD MpU3HAKOB. Bribl https://m.eds00.ru/863d0
" | M3MEHYHUBOCTH 09.04.2025 340
I1.49 bubnuoreka IJOK
83. | MoauduxanmoHHas H3MEHYHBOCTD https://m.edso0.ru/863d0
11.04.2025 340
BapuanuoHHbli psii v BapualluOHHAs I1.49 bubmmorexa LJOK
kpuBas. JlabopaTopHas padota https://m.edsoo.ru/863d0
84 «HccnenoBanre 3aKOHOMEPHOCTEH 0.5 340
" | Momu(UKAMOHHON N3MEHYUBOCTH. '
[TocTpoenne BapuallMOHHOTO psifa U 15.04.2025
BAPUALIMOHHON KPUBON»
85, I'enoTHIM4YECKass U3MEHUYUBOCTb. 16.04.2025 I1.49 bubmmoreka LIOK

KomOuHaTHBHAsI N3MEHYUBOCTD

https://m.edso0.ru/863d0
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340

MyTannoHHas U3MEHYMBOCTD. [IpaKTHyecKas 11.49 bu6mmoreka [IOK
https://m.edso0.ru/863d0
86. abora «Myranuu y npo3oduisl (Ha 0.5
P yrauuit y Aposodus! 18.04.2025 340
TOTOBBIX MHUKPOIpENapaTax)»
I1.49 bubmuorexa [JOK
' DONUTeHeTHKA U SITUTeHOMUKA 22.04.2025 340
KOHCHEKT bubmauoreka LIOK
' «CocTaBieHue U aHAIHU3 POJOCIOBHOIN 1 23.04.2025 340
KOHCIIEKT bubmuoreka [IOK
89. | MeToaBl MEIUITMHCKOH TEHETHKH https://m.edsoo.ru/863d0
25.04.2025 340
3HaueHHne MEUIMHCKON TeHETUKY B KOHCIICKT Bubnunoreka LIOK
90. | TpeIOTBpAINIEHHUH H JCUSHNN TeHETHUESCKIX https://m.edsoo.ru/863d0
. 29.04.2025 340
3200JICBaHMIA YeJIOBEKA
OCHOBHBIC TIOHATHS CEIICKIIHH. I1.50 bubmmoreka [IOK
01 JlabopatopHas padora «3y4eHre COpTOB 05 https://m.edso0.ru/863d0
" | KyIObTYPHBIX PACTEHMH M IIOPOJL JOMAIIHHX ' 30.04.2025 340
JKUBOTHBIX)»
MeTopl CENEKIIHOHHON PaOOTHI. I1.50 Bu6mmoreka [IOK
92. | JlaGopartopHas pabdora «/3yuyeHre METO 0B 0.5 https://m.edso0.ru/863d0
. 06.05.2025 340
CEJICKITUHM PaCTCHUI»
93, JlocTrkeHus ceneKkuy pacTeHU U 07.05.2025 I1.50 bubmmoreka LIOK

KHUBOTHBIX. Hp AKTHUYCCKasa pa60Ta

https://m.eds00.ru/863d0
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«IIpuBUBKa pacTeHUI» 340
I1.50 bubnuoreka [IOK
94, CoxpaHeHue, U3yICHHUE U UCTIOIh30BaHUE 1 https://m.eds00.ru/863d0
TCHETHUYECKUX PECYPCOB 13.05.2025 340
BroTexHoNI0THS KaKk HayKa U OTPaCcib I1.51 bubmmoreka LIOK
95. | mnpowusBojactra. [IpakTudeckas padora 1 0.5 https://m.eds00.ru/863d0
14.05.2025 340
«M3ydenne 00BbEKTOB OMOTEXHOJIOT U
I1.51 bubmnorexa [JOK
OHOJIOTHH 16.05.2025 340
I1.51 bubmuorexa I[JOK
97. | XpomocomHasi U TCHHAsI HHKCHEPUS 1 https://m.eds00.ru/863d0
20.05.2025 340
I1.51 bubnuoreka IJOK
98. | MenunuHcKue OUOTEXHOIOTHH 1 https://m.eds00.ru/863d0
21.05.2025 340
bubmmoreka IJOK
99. | PesepsHbiii ypok. KonTposbHas padora. 1 1 https://m.eds00.ru/863d0
23.05.2025 340
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 1,5 135
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

IMPOLHECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA:

YueOnuk: buonorus. 10 kiacc. YrioyOiennsiii yposens. [lon penakiueit B.B.
[Taceunuka/ [Taceunuk B.B., Kamenckwmii A.A., Pyomos A.M, M./: [IpocBenienue.
METOAUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA:

e buosorus. IHTepakTUBHbBIE AUJaKTUYECKHE MaTepualibl. 6-11 kiacc;

e buosorus B Tabnuuax. CripaBounsle Matepuaisl.6-11 xiace. T.A.Ko3znosa,
B.C.Kyumenko. M.: «JIpoda», 2009;

e ['un A., AuapxeeBckas W. «150 TBopUyeckuX 3aa4 0 TOM, UTO HAC OKPYKaeT».
[Tpoekt «KpeatuBHoe mbinieHuey. - M.: Bura —IIpecc, 2014;

e [ 1. Jlepuep. bnonorus. EI'D. Temarnueckue TpeHUPOBOYHBIE 33IaHUSA.
3narenscTBO «DKCMOY,

e EI'D-2024. buonorus: TUIIOBBIE YK3aMEHAI[MOHHBIE BapyuaHThl: 10 BapuaHTOB.
Poxnos B.C. U3narensctBo «HammonansHoe 0Opa3oBaHuey;

e EI'D- 2024 buosorus. 32 BapuanTta. TUNOBbIE BapUAHTHI SK3aMEHAIIMOHHBIX
3aganuid. Maszgpkuna T.B.. U3natenbcTBo «OK3aMeH;

e EI'D-2023, 2024 buosorus. 30 tunoseix BapuanToB. [lox pea. Poxnosa B.C.;
e Kupunenko A.A. EI'D. MonekynspHaas 6uosiorusi. COOpHUK 3aaHU 115
noarotoBku ¢ EI'D. PoctoB-nHa-/{ony, Jlernon, 2023;

e Kupunenko A.A. EI'D. Uenosek u ero 310poBbe. COOPHUK 3aIlaHUN IS
noarotoBku ¢ EI'D u OI'D -9 Pocros-na-/lony, Jlernon, 2023

e Kupunenko A.A. EI'D. Pemenue 3a1au o renernke. COOpHUK 3adaHUM IS
noaroroBku ¢ EI'D. Poctos-Ha-/lony, Jlernon, 2023;

e Kosiecuukos C.U. EI'D. Dkomnorus. [loaroroska k EI'9: Teopus u
TpEeHUpPOBOUHBIE 3aaHus1. PocToB-Ha-/[ony, Jlernon, 2023;

e PoxsnoB B.C., Hukumosa E.A. buosorus. MoayneHbIi TpUakTUB-Kypc, M.:

HarmonansHoe o6pazoBanue, 2023

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET:

bubnmoreka LIOK https://m.edso0.ru/863d0340

http://resh.edu .ru—P3111

https://fg.resh.edu.ru/?redirectAfterLogin=%2F

39



https://prosv.ru/umk/umk-biology-sivoglazov.html - caiit u3garenscraa
IIpocsemenue

https://fioco.ru/

https://fioco.ru/demo-vpr-spo-2023

https:// demo. mcko.ru/test/ - MIIKO (MoCKOBCKHii IIEHTp KauecTBa
oOpa3zoBaHus)

https://myskills.ru/

https://myschool.edu.ru/ - ®T'UC Mos mikona

bank 3amannit ®UIIU (moaroroska x EI'D).
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