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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o y4yeOHOMY mnpeameTy «bUONOrusS» Ha YpPOBHE CpEIHETO
oOmero oOpaszoBaHusi pa3paboraHa Ha ocHoBe DenepanbHOr0 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepammmn», OI'OC
COOQO, KoHnuenuuu npenojgaBanus yd4eOHOro npeamera «bHOIOrus» U OCHOBHBIX
noJiokKeHuM defepanbHoi padoyueit mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcrecTBeHHO-
HayuyHble mpenMeTsy. CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThI, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpOBHE CpeaHEro ooOiiero oOpa3oBaHUA U
NPU3BaHbBl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIABIA M3 DJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTUPOBAH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3aJa4, CBA3aHHBIX C MpodopueHTanuell o0ydyarolmuxcs U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEM, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
HeNMu U 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeNseT 00s13aTeabHoe (MHBAPUAaHTHOE) IPEIMETHOE COIEPIKAHUE, ETO
CTPYKTYpUpOBaHHE IO pa3ieaaM U TeMmaM, paclpeleseHue M0 Kiaccam,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme mno Ouoioruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMH Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUH O 310pOBOM O00pa3e JKW3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeamMera
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO K mnIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUsS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEJIbHON  JIEATEIbHOCTH
oOy4arolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeaHEro oduiero oopa3oBaHuUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsieHue 3HaHMM OOyYaroIIMXCs O KMBOM MpPUpPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TeHETUKH, CEJCKIIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriiyOJI€eHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHMUS COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJYy4arOT pa3BuThe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapakTepa, KOTOpblE MOXHO HCIOJb30BaTh KaK OPUEHTHUPHI Ul MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpaMMmbl MO y4eOHOMY mpeameTry «buonorus» oTpaxkaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMONIOTHY, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHATOMHH, (PU3MOJIOTMM YeJoBeKa. Y4eOHbI mpenmer «buosorus» Mnpu3BaH
00ecreynuTh OCBOCHHE O0Y4YaroIMUMHKC OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJEH,
IPUHIMIIOB U IPaBWJI, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAy4YHOMU
KapTHUHBl MHUpPA, 3HAHUW O CTPOEHHHM, MHOTOOOpa3suu M OCOOEHHOCTSIX KIIETKH,
OpraHu3Ma, MONYJSALHMH, OWOIEHO3a, 3KOCHUCTEMBI, O BBIJAIOIIUXCA HAYYHBIX
JTOCTHXKEHHSIX, COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTUH, IPUKIAJHBIX aCIEKTax
OMOJOrMYecKUX 3HaHWM. /(15 pa3BUTHA U MOJAEpKAaHUSA UHTEpeca O0yHarOIINXCS
K OMOJIOTMH HapsAy CO 3HAYUTENbHBIM OOBEMOM TEOPETUYECKOTO MaTepualia B
COJIEp’KaHUU MPOrpaMMbl IO OHMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOpHEH
CTAHOBJICHHSI W Ppa3BUTUA TOW WIM HWHOM o00nactTh OWOJOTHHU, BKIAIOM
OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHUIIINX OMOJIOTMYECKUX U
AKOJIOTHYECKUX ITPOOJIEM.

Heab u3yuenust yuebHoro npenmera «buonorus» Ha yriayOi€HHOM YpOBHE
— OBJIaJiIcHHME OOYyYaloUIMMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIHMOHAIBHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHH
UCIIOJI30BaTh 3TU 3HaHUS B (DOPMHUPOBAHUM MHTEpeca K ONpenenéHHOl o0macTu



npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOODPY
y4eOHOT0 3aBEICHUA I IPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CIIEUMBAECTCS PEIICHUEM CIIEIYIOIINX 3a4a4:

-OCBOEHHE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAaHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHMHM, MHOT000pa3uM U OCOOEHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

-03HAKOMJIEHHE OOYYaronIuxcsi C METOJaMHM TMO3HAHUS KUBOM MPUPOJBI:
UCCJEIOBATEICKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOrMM, SMOpUOJIOTMM U OWOJIOTMM DPa3BUTHUS, TEHETHKU WU
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHMH, MAaJEOHTOJIOTHUH,
DKOJIOTUH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupojae (HaOMIoJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIEITMPOBAHUE);

-OBJIaJICHHE OOYyYalOUMMHUCS YMEHHUSIMH: CaMOCTOSATEIbHO HAaXOJHUTh,
aHaJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKHUMH M  HKOJIOTHYECKUMU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpY)KaroIled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUM, TTpaBuia MOBEACHUS B NPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

-pa3BUTHE y OOYYAIOMINXCS UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpOILlECCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METO0JIOTueH
OMOJIOTrMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIEPUMEHTAIIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIIOTUYECKUX 3a/1ad, MOJEINPOBAHNUS OMOJIOTHYECKUX
0OBEKTOB U MPOLIECCOB;

-BOCIHUTAaHUE y OOYYAIOIIMXCSl IEHHOCTHOTO OTHOUIEHUS K dKUBOM MPUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TMPUPOIE;
MHTErPallM €CTECTBEHHO-HAYYHbIX 3HAHU;

-npuoOpeTeHne  O0yYalolMMHUCS  KOMIIETEHTHOCTH B  pallMOHAIBHOM
MPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEJICHHUS B TIPUPOJE, OXPaHbI
BHJIOB, KOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbS



OKpyXXalmux Jojaei  (cobmogeHuss wMep npoduiakTuku — 3a00JIeBaHUH,
obOecrieueHne 0€30MaCHOCTH JKU3HENEATEILHOCTH B UYPE3BBIUAWHBIX CHUTYaITUSIX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

-CO3/IaHM€  YCIOBUM  JIJI1  OCO3HAHHOTO  BbIOOpa  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJIEeHHOM
ypOBHE cpeaHero obiero odpazoBanus, coctasisier 204 gyaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

Ha wusyuenue Owmonmormu B 10 «A» kmacce (yriayOJIeHHBI YPOBEHB)
otBoauTcs 102 yaca (3 yaca B HeJe10).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHEIM(PHUKU €ro COACpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUN OMOJIOTUY HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
00yJaromuxcs B BBITIOJHEHUH MPOEKTHBIX W y4EOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENACTCSs y4YUTelleM Ha OCHOBE HMEIOIIMXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUI.

COAEPXAHUE OBYUYEHUA

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OMoJIOTHsl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Oouosioruu.  buojmornueckue HaykKM M U3y4yaeMble UMM TPOOJIEMBI.
dyHaamMeHTalbHbIC, NPUKIAIHbIE W TOWCKOBBIE HAy4HbIC WCCIEIOBaHUS B
OHOJIOTUH.

3HadeHune OMoJIOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHE OMOJOTHUU B
MPAKTUYECKON JICSTEILHOCTH UEJIOBEKA: MEIUIIUHE, CEeJIbCKOM XO3SICTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apgeut, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuipel 1 cxembl: «CBsi3b OUOJOTUM C JAPYrUMU Haykamuy, «Cucrtema
OMOJIOTHYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE



JKuBble cucteMbl Kak mpenMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEIOCTHOCTb,
CIHOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPTraHU3alWs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpoBHH OpraHu3alu KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIIETOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIMN, MOIYJISILIUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonieHoTuueckuii), OuochepHsid. Ilporeccsl, MpoUCXOASAIINEe B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKu3HB Kak QopMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye ;KMBbIE€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3ydeHne XKUBBIX cuUcTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [lonarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runote3a. [loHstie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux JaHHbBIX. OIlEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaToB. [IpUYMHBI WCKaXXEHUS PE3yJAbTaTOB »JKcrepumeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU >KUBOU
npuponab», «CTpoeHHe XWBOTHOW KIIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOro opraHusMay», «buoreonenos», «buochepa», «MeTombl
V3y4YEHUs )KUBOU IPUPOJIBD».

O6opynoBanue:  jabopaTopHoe  OOOpydOBaHHME IS NPOBEACHUS
HaAOJIOICHUM, U3MEPEHHH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30oBaHWE pPa3IMYHBIX METOAOB IIPH
M3YUYECHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIIA KUBOro. lcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOpHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTHS,
xpoMarorpadusi, snexTpodopes, METol MEUYEHBIX aToMOB, auddepeHInanbHOe
HeHTpUu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposanHvix
Kiemox. DNEKTpOHHAasE MUKpockonusi. Kougokanvnas mukpockonus. Bumanvroe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBuTH METOAOB MUKPOCKOTIUID.



OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIpPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

IIpakTnyeckas pabGora «/3ydyeHHe METONOB KJIETOYHOHM OHOIOrUU
(xpomarorpadus, amektpodope3, auddepeHuaIbHOe HeHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bozma m e€ posb Kak pacTBOpPHUTENA, pPEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOrHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Oprannyeckre BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€IKOBOM MojeKyibl. [lepBuunas
CTpyKTypa Oeika, TMeNnTHIHas CBS3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue GpyHkuun 0enkoB. [puonsi.

VYrneBoasl. MoHOCaxapuIabl, UCaXapyibl, OJTUTOCAXapH bl U MOJIUCAXAPUIBIL.
OOmmii 1IaH CTPOeHHS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuaet. I'uapodunsHo-TUApOPOOHBIE CBOMCTBA. Kitaccudukanus TUnuaoB.
Tpurnuuepunbl, Qocoymnuabl, BOCKH, CTepOHAbl. buonoruueckue QyHKIUN
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonornueckue Qynkuun JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTtaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE UCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYypbl OuoMousiekyd. Mooeruposanue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KoMniekcos. KomnvromepHulil ouzatin u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

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

[unarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXHUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue



MOJIEKYJIBI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYbD», «CTpOEHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JuUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKas MOCY1a U 000pyI0BaHKE.

JlabopaTtopnasi padota «O0GHapyx)eHHE OCJIKOB C MOMOIIBbIO KAYeCTBEHHBIX
peakuumn».

JlabopaTtopuass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKUNH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTUUecKkoil kieTku. Kiierounasi cteHka OakTepuil u apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Ina3zmatnueckas wmemOpana (masmanemMma). CTpykTypa IIa3MaTHYECKOU
MeMOpanbl. TpaHCHOPT BEIIECTB Uepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U (QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromnasma. [{uro3omns. Lutockener. JIBuxkenne nurominasMbl. OpraHou/ bl
kieTku. OnHOMeMOpaHHBIE OpraHOWbl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar T'onbmxu, JTU30COMBI, UX CTpoeHHe M (QyHKIUH. B3aumMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJIeTKH. CTpOoeHHUE TPaHYJSIPHOTO PETHUKYIyMma.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIAOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QyHkius anmapata ['onsmxu. Moougurayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKH:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeocrkoeckuii,
JI. Mapeynuc). CtpoeHne u (YHKIIMM MUTOXOHIpUN W Tiactui. llepBuuHsble,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  DYKAPHOT.
XJOpOMmIacThl, XpOMOILIACTBI, JIEMKOTIIIACTHI BBICIIMX PACTCHUN.

HememOpanusie opranouanl kietku CTpoeHue M (PYHKIIMH HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsi. IIpomesicymounvie Qunamernmul.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kinerounbii
nentp. CTpoeHHWE U JBWKEHHE IKITYTUKOB U peCHUYEK. MHUKpPOTpyOOUKH



nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpOMOCOM B HHTep(azHOM sape. Iyxpomamur u 2cemepoxpomamut. benxu
XpOMaTUHA — THUCTOHBI. /JJuHamuka s0epHOU 00010uKu 6 mumose. AHoepmwiil
MpaHcnopm.

Kiterounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpaMu

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuplt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUUECKON KIETKI.

OOopynoBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopuass padora «l3ydeHue CTpPOEHHUS KJIETOK Pa3JIUUYHBIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUHON MEMOpPAHBD.

JlaGoparopnass padora «lccnegoBaHuwe masmMoyiM3a W JIETUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckass  padora  «/I3ydyeHue  JABWKEHHUS  LMUTOILIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMHWIIALINS U AUCCUMMIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. YyacThe KuUCIopoja B OOMEHHBIX
mpoiieccax. OJHepreruueckoe obOecrnieueHne kieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakIuid KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCcUuceHHbIll U OKcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl peakyuoHHo20 yeumpa. Poib XJI0pormiacToB B mpolecce
dotocunteza. CretoBas u TeMHOBas pasbl. Domoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOpOB
Ha CKOpPOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. PasnooOpaszue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.



Anaspobnbie opranu3mbl. Buabl Opoxenus. IIpomykTel OposkeHHS W HX
UCIIOJb30BAaHUE UEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AnpoOHbIe OpraHU3MBI. Oranbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOJTHOE PACHIETIEHUE TITIOKO3bI.

buonornyeckoe OKHCIEHHE, WIH KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpUl B
npoleccax onojgornyeckoro okucienus. lLukmnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memopanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyriecTBa a’poOHOTO IMyTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Moptpetst: JIxk. [lpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuibl 1 cxembl: «DOTOCUHTE3Y», « DHEPreTHUECKU 00Men», «buocunTes
oenkay, «CtpoeHue pepMeHTa», «XEMOCHUHTE3Y.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJI HMPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yyeHune  KaTaqTUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl UK KaTalasbl)y.

JlaGopaTtopnasi padora «l3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE POIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KJIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOTO CUHTe3a. Peanusaius HacneacTBeHHOW nHpopManmu. ['eHeTnaeckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHTe3 PHK. Ilpunumme
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUNAPALIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
ornepoHa (®. XKako0, XK. Mano). Monexyiapuvie mexanusmvl IKCHpeccull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enosg. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK



JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

BupycHbie 3a0oneBanus 4enoBeka, )KUBOTHbIX, pactenuit. CIIN/, COVID-
19, conmanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz donvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCcTpaIMuA

[Toptpetsi: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IpakTnueckas padora «Co3naHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBINH HUKJ KJICTKH

Knerounslit 1uki, ero mnepuoabl M peryisinusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [Ipecuntetndyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUUECKUU U
MOCTCUHTETUYECKUN (TPEMUTOTUUYECKHUI ) TIEPUO b UHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TeroMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nporeccel. Tunel muto3a. KapuoknHe3 n nuTokMHE3. bHosornyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUWKIA KJIETKH. I[IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «lL{ugposas
KllemKkay» — ououngopmamuyeckue mooeiu QyHKYUoOHUpOBaAHUsL KIemKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHwue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHu€e: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlaGopaTopHas pabdora  «l3yueHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopnasi pabora «HabmoneHue MuTo3a B KJIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB



buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TIpUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4YAaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHAas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacloiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAaHEW: DIIUTEIMAIIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpOeHHUs, (PyHKUHUNA H
pAacmoIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuid. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejaoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHast cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranue opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIbHBIX BEIIECTB pacTeHUsAMU. IInTaHue XKUBOTHBIX. BHyTpumnosiocTHOe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHuil. JIpixanue sxuBOTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHH.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4yesnoseka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beimenienue y pacteHuid. Breigenenue y
*UBOTHBIX. CokparturenbHble Bakyoau. Opransl BblaeneHus. PuiabTpanus,



CeKpelrsi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBsi3b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENBHON cucTemMaMu. Beiaenenue y
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBaHUE
He(dpona. OOpazoBaHNE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa Y MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa macCUBHON M XUMUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NIPOU3BOJHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ peryisius y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucrema u pediekTopHass peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAA CUCTEMA JKMBOTHBIX W YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBI. [IefiCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactrenuil», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMUBOTHBIX», «CKEIeT 4YeloBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHUE MBIIIIbIY,
«Ammynuter»,  «KuimieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE K3EMIUIAPhl KOMHATHBIX PAcTEHUH, repdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeKoB Mo AeicTBUeM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. Pa3mHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJISLHUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craauun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meio3a W TOJOBOro Imporecca. Meio3 W ero Mecro B JKU3HEHHOM IMKJIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3HI.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHSI — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgocenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpooOnenuwe. Tumbl  apoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIICKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpHOHANbHAS WHIYKIIUS).
3akyagka TUlaHA CTPOCHHUS HKMBOTHOTO KakK pPE3yibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oMm y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaueHHE TPSMOTO0 U HEMNPSIMOTO
pa3BUTHUSI, UX PACIPOCTpaHEHUE B MPUPOJE. THIBI pOCTa >KMBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX U 4yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y JKMBOTHBIX U 4enoBeka. [lepuonpl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE M PA3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIIOOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHHU.

MexaHnu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaIMuA

[Toptpetsr: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHE», «Tumbsl Oecmosoro
pa3sMHOXeHUsD», «Pa3zMHOXKEHME XIJIAaMUIOMOHAIbB», «Pa3MHOXXEHHE DJBIIICHBD»,
«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
NAIOPOTHUKA», «JKM3HEHHBIN [IUKII COCHBD».

OOopynioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHS JIATYILIKI.

JlabopaTtopHasi padota «/3y4eHue CTpOEHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass pabdora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apPOIBIIICH
ITO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poiap 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHW, JOMWUHAHTHBIA M PELECCUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl TUHUS, TUOPU/IBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  IMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpPEIIMBaHUs. [ UMIOTE3a YUCTOTHI TAMET.

Ananuzupytoniee ckpemuBanue. [[poMeKyTOUHbINH XapakTep HacleI0BaHMUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJICIOBAHUSI  ITPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPHUsI HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepPOramMeTHhIA TOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBUE HeEaIeNbHBIX T'E€HOB.
KommiementapHocTs. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35IUH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJISI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axkoH
Menpaens», «AHanu3Upymllee CKpenuBaHue», «HemomHnoe moMuHUpPOBaHUEY,
«ClemIeHHOe HacleoBaHWe TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotunn denmomeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpAllMd 3aKOHOB €IMHOOOpasus
ruOpUIOB TIEPBOTO TOKOJICHUST M pacHICIUVICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJIEIb A



JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «Jlpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ynbTaToOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMHUpOBaHUM (DEHOTHIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas U3MEHUMBOCTh. Pomnb cpensl B (OpMUPOBAHUU
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(pUKAIMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpeesiax OJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
nuToIa3MaTuyeckue Myranuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl usmMeHumBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MEHYHUBOCTHY, «Meios»,
«OnnonoTBopeHuey, «I 'eHeTrndeckre 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

OOopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. l[locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».

IIpakTnyeckas padora «Myrtauuu y aApo3oduisl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enHeTnKa yesi0BeKa



Kapuorun uyenoseka. MexayHapoaHas Iporpamma HMCCIENOBAaHUS T€HOMaA
4yenoBeka. MeTonbpl  M3ydeHMsT ~TIE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJICKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOE ONpEIEICHUE TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacrnencTBeHHble 3a001eBaHUs YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALLCHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTupoBaHHEe. CTBOJIOBBIC
KJICTKHU. [[OHSATHE «TE€HETHMYECKOTO rpy3a». DTUUYECKHUE ACIEKThl UCCIIECIOBAaHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHHUIO OKpYKaroliel cpeabl. [ eHeTnyeckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpanumn

Tabnuupl u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YYEHUS] TEHETHUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUS YETOBEKaY.

IIpakTuyeckasi pabora «CocTaBieHHE U aHAIU3 POAOCIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanust W celeKuus. 3apOoKICHUE CEJNEKIMU W JIOMECTUKAIIHM.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. PoJib celekiuu B CO3JaHUU COPTOB PACTCHUW WU TOPO/I
)kuBOTHbIX. CopT, 1mopoda, INTaMM. 3aKOH TOMOJIOTMYECKMX PSII0B B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKLIUU. HUctsiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUIY C IIOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaninanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpHBIX
dbopm opranu3MoB. Mcmonb3oBaHHE TEHOMHOTO PEIAKTHPOBAHHUS M METOIOB
pekomOuHaHTHBIX JIHK 111t momydeHus ncxoqHoro Marepurana Juisi CEIeKIIUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpUAN3aLINSL.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpelnMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mpuumHbl. Vcmomab3oBaHue
reTepo3uca B ceneknuu. OtnanéHnas ruOpuamsanus. [Ipeogonenune Oecrurogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTEHUH U )KUBOTHBIX. «3e1éHas
PesoIOYUAY.

CoxpaHeHrEe U U3YUYEHHE T'CHETUUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHUN U
UX JHKAX  pOAWYed ISl CO3JaHUS  HOBBIX COPTOB W THOpPHIOB



CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcam CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUecmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHasi padora «l/3yueHue cOpToB KyJIbTYpHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOJIBI M JOCTHMIXKEHUSI CEJEKIMA PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBI yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPATOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOT U

OOBEKThI, MCHOJb3YyEMblE B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBbIE
KYJIbTYPBI, MUKPOOPTAHU3MBI, ux XapaKTEepUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIeOONeueHue, TMOIYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjIEMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
#UBOTHBIX. Kpuobanku. Comaruyeckas rTHOpuUAM3alUs W COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue TramionoB B CeleKUUH pacteHuil. llonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATIbHBIX U NOAUKAOHATbHbBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHWPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALUU SAEP KIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO20
PASMHOACEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMOcOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM WM TE€HHOM  HMH)XKEHEpPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON MHKEHEPHH.



Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaununa. [TLP-
JTMAarHOCTHKA. MeTa0oJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHaIu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHoJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHuasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWIIAs MPOU3BOJMUTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

CopnepkaHre NpoOrpaMMbl, BBIIEIECHHOE KYPCUGOM, HE BXOJIWUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOy4arolMMHUCSl MpOrpamMM CpeAaHero oOmero o0pa3oBaHUA: JMYHOCTHBIE,
MeTanpeIMETHbIE U PEAMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPaMMBbI 10 OHMOJIOTUH
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUUCKON
TPaXIaHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENCHUIO, Haauyue Mmomueayuu K OOy4eHHIO  OMOJIOTHH,
yeneHanpagienHoe pazeéumiue BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIUN pPa3BUTHS OHWOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIITUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESTEIIbHOCTH IICHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOr0  OO0pa3oBaHMs, Haauuue NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMAUmMb 1IEJIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbI IO OMOJIOTUU TOCTHTAIOTCS
B CIWHCTBE YYEeOHOW ¥ BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBHH C



TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IMpOIlECCaM CaMOIMO3HAHUSA, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH IMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapLIEMY IOKOJICHHIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorn Denepainuu, npupoae u
OKpY’KaIOLIEN Cpefe.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULKUN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENBbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO MMO3UIHUI0 MO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KYJIbTYPHBIMUA [IEHHOCTAMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBAKUTEIbHOIO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJCPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpE]
PonuHoy, ropmoctn 3a CBOM Kpau, CcBOKO PoauHy, CBOHM f3BIK M KYJIBTYDY,
MIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIEIUIO U MaMIATHUKAM MPUPOIBI,
NOCTHXKEHUSM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;



CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWH, TIOHMMAaHHWS 3HAYEHHUS OWOJIOTMM B TIO3HAHUHA 3aKOHOB
TPUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOTO O0IIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JJUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHITUS LIEHHOCTEH CEMEMHOW J>KM3HU B COOTBETCTBHM C
TpaauIUsIMU Hapo10B Poccuu;

4) 3CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAsh ACTETUKY ObITa, HAYYHOTO H
TEXHUYIECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MIPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢u3uveckoro BocmUTAHHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryispHas (u3ndIecKas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI WHJIWBUAYAIHHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/IOPOBBIO U KU3HU JIIOCH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITCIIBHOCTH TEXHOJOTHYCCKON M COIMAIBLHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJIHATH TaKYyIO IESITEIIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm MnpodhecCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKEHUN BCEU KU3HH;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYJIbTYpbl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKarOUIEH CPEIbl;

OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHUS TMpU pEHIeHUH TpoOsieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHHE  MpaBW  TOBEACHUS B MPUPOJE,
HANpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B SKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsATUE JCHCTBUM, NPUHOCIIIUX Bpel  OKpYKarouen
IPUPOTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSITHBIE HKOJIOTHUYECKUE
MOCIIEACTBHSI MPEATNPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTHUECKON KyIbTYPHI,
OTIbITa NEeSTENIbHOCTH HKOJIOTUYECKOM HalpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI MU B IO3HABATEIbHON, KOMMYHUKAaTUBHOW M COLIMAJILHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JEATEIHLHOCTH SKOJIOTHUECKON
HapPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH U OOIIECTBEHHOM MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyIbTYpPHl KaK CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE crneun@uKy OMOJOTMM KaK HayKH, OCO3HaHus €€ pojiu B
(GbOopMUPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU IIEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pPEIIeHHH MpoOieM
COXpPaHEHUs! IPUPOITHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedeHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPECypcHble  MPOOJIEeMbl  Pa3BUTHS
YeJI0BEYECTBa, MOMCKA MyTeH BBIXOJA U3 IIOOAIBHBIX YKOJIOTHMYECKUX MPOOIeM U
o0ecnieyeHrss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  palMOHAJIbLHOMY
UCIIOJIb30BAaHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUU B MEJIX
NOBBIIICHUSI OOIIEeH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBICHUI OKPYXAIOLIEr0 MUpPa M MPOUCXOJAIMIUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEAJIbHBIX )KU3HEHHBIX CUTYalMIX;

OCO3HAHME LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYuMMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyYAIOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHUS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieIOBaHUE,  HAOJIOJCHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCalbHbIC Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH ¥  COITMAIBHOM KOMIICTCHIIMM  OOYyYaromuxcs; CIIOCOOHOCTh
o0yJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCaIbHBIC YUeOHBIC JCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEUCTBUS, PETryJATHBHBIE YHUBEPCAIbHBbIC Y4ueOHBIC JEHCTBHUSA, COBMECTHAsS
JEATEIIbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs JIOJDKHBI OTPaXkKaTh:

OBaajnenne YHHBEpPCATbHBIMH yueOHBIMHU MO3HABATEJIbHBIMHU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cUHTE3a, CPaBHEHHMS, Ki1acCU(UKaAIIUK, 0000IIEHHUS ), PAaCKPBIBATh CMBICII
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpPENENATh LENN JACATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOW TIPUPOJBL;

CTPOUTH JIOTHUECKHE PAaCCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IIPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€l M OTHOIICHWUH B M3y4aeMbIX OMOJIOTHYCCKHUX OOBEKTaX, a
TaKkK€  TMPOTUBOPEUYMH  Pa3HOTO  pOJdA,  BBIABICHHBIX B Pa3IAYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIHICHHS MPOOJEMbl C YYETOM aHaIM3a WMEIOIIMXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTAaTOB
EJISIM, OIICHUBATh PUCKHU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3penieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCTIONB30BaTh PAa3jMuHble BUABI JEATEIHHOCTH TO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEpPIpEeTalH, MPeoOpPa30OBaHUI0O M TMPUMEHEHUIO B YYEeOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJETh HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI JIs JI0Ka3aTEeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUN PEIICHHSI;



aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKHA OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M HPAKTUYECKYIO 00J1acTH
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIE€U, NpEUlaraTh OPUTMHANbHBIE MOAXOAbl M PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMALMK (TEKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHbIX BUJOB U (DOPM MPEACTABICHHS, KPUTUUECKU OLICHUBATH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS y4EOHBIX
3a/1ay;

npUOOpETaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIA fA3BIK B KadecTBE CpeAcTBa Mmpu padoTe ¢
Ouonornyecko MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJe€Th  HAaBbIKAMU  pAclO3HABaHMUS M 3alIMTBl  MH(pOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€ CTBUSIMM:

1) o6menmue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCYy>KIaemMol TeMbl (YMEHHME 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIaCOBAHHOCTh MO3ULIMNA APYIHMX yYaCTHUKOB
JAajiora Ui TUCKYCCUH);



pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMS KOH(DIUKTHBIX CHUTYallUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJCTh PAa3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI IPH pelIeHUU OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOX OAMMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHUBA,;

OpUHUMATh 1[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKThI, OLIEHWBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

OgByaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEeM M HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHUCTBHSIX M MOCTYINKaxX MO OTHOUIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pEIIeHHs NpodsiieMbl € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMHM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILLIECHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI W apryMEHTHl JPYrMX I[pPU aHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopuabHOro  oOyueHuss  oOydaronuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyanusx. [IpemMerHbie pe3ynbTarhl MPEeACTaBICHBI 10
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
«A» Knacce NOIKHBI OTPAXaTh:

-chOPMUPOBAHHOCTh 3HAHMH O MeECTE€ W PO OWOJIOTHUU B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PpEIICHHH TpobJieM  paruoOHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUHCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

-BJIAJICHUE CHCTEMOW OWOJIOTMYECKUX 3HAaHUW, KOTOpas BKIIIOYACT:
OCHOBOTOJIaralmre ONOJIOTHYECKHE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,



HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJOTMYECKHUE TEOpUHU
(knetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMmocoMHast TEOpHs
HacnenctBeHHocTn T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIICIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacnenoBanus [. MeHgensa, TOMOJOTHYECKHMX pSAIOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

-BJIaJICHUE OCHOBHBIMHU METOJIaMU HAY4YHOTO IIO3HAHMSI, UCIOJIb3yeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINUCAaHUE, W3MEpPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

-yMEHUE BBIIETATH CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KIETOK MPOKAPHUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XKUBOTHBIX, YEIOBEKa, IPOIECCOB >KU3HEACATEIHHOCTH,
MPOTEKAIONINX B OpTaHU3Max PAaCcTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboIM3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS,
pa3MHOXEHHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

-YyMEHUE YCTaHABIUBATh B3aMMOCBS3U MEXKIY OpPraHOMJAMH KJIETKH U X
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (QYHKUUSIMH, MEXIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAacTeHUH, >KMBOTHBIX M 4YEJIOBEKa U MX
GYHKIASIMH, MEKIYy CHUCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY dSTallaMH
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

-YMEHHE BBISIBJIATH OTIMYUTEIBHBIC MPU3HAKU JKUBBIX CUCTEM, B TOM YHUCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

-yMEHHUE HCIONb30BaTh COOTBETCTBYIOIIHE apTyMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

-yMEHUE  pemarh OWOJIOTWUYECKWE  3a/a4yd, BBISBISATH  MPUUYUHHO-
CIICICTBEHHBIC CBSI3U MEXIy HCCIEIyeMBbIMH OWOJOTMYECKMMHU TPOIeCCaMu U
SBJICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI HAa OCHOBAHHWH TMOJTYYEHHBIX
pe3ybTaToB;

-YMEHHUE BBITIOHAThH JIA0OpAaTOPHBIC W TPAKTUYECKHE PabOThI, COOIIOMATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;



-yMEHHUE BBIABUTATh THUIIOTE3bl, MPOBEPATh UX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GopMynupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJIYYECHHBIC
pe3yNbTaThl U NaTh BBIBOJBL;

-yMEHUE Y4acTBOBATh B YUEOHO-HCCIEIOBATEIbCKON paboTe Mo OMOJIOTrHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOdMYHO  TPEACTABIATH  TOJYYEHHBIE  pEe3ylbTaThl HAa  yYEHUYECKHUX
KOH(EpEeHIINSIX;

-YyMEHUE OIIEHMBATh JTUYECKHE AaCHEeKThbl COBPEMEHHBIX HCCIIECIOBAaHUN B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3JI[aHWE TPAHCTEHHBIX
OpraHu3MOB);

-YyMEHHE OCYIIECTBJIAThL OCO3HAHHBIH BBIOOp Oymymiel mpodeccrnoHaIbHOMI
JeSATEILHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOI'0 XO034KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh O3HABATENIbHBIH
MHTEpEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 «A» KkJaace

KosnuecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe Pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabnbie IIpakruueckue
MpPOrpamMmblI Bcero oGpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 buonorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JXKuBbIe CHCTEMBI U UX M3YyYCHHE 1 https://lesson.edu.ru/06/10
3 buosnorus kierku 0.5 https://lesson.edu.ru/06/10
4 XUMHYECKast OpraHu3arys KICTKH 10 https://lesson.edu.ru/06/10
5 CtpoeHue U QYHKIMU KICTKU 8 https://lesson.edu.ru/06/10
0
6 OOMEI BEILECTB 1 NPEBPALLICHHIC JHEPTHH B 9 1 1 https://lesson.edu.ru/06/10
KJIETKE
7 HaCHeHCTBeHIfa’I HHbOpMALHA H 9 0.5 https://lesson.edu.ru/06/10
peanu3aius e€ B KJICTKe
8 KuzHeHHBIH MUK KIETKH 6 1 https://lesson.edu.ru/06/10
9 CtpoeHue u GYHKIMHA OPTaHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB 8 15 https://lesson.edu.ru/06/10
11 Penetiia ~ mayka 0 HACEACTBEHHOCTH H 2 0.5 https://lesson.edu.ru/06/10
MU3MEHYHUBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH M3MEHYHNBOCTH 6 https://lesson.edu.ru/06/10
14 I'enetuka yenoBeka 3 0.5 https://lesson.edu.ru/06/10
15 Cernexiusi OpraHiu3MOB 4 1 https://lesson.edu.ru/06/10
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4 1 https://lesson.edu.ru/06/10
17 PesepBHOE Bpemst 1 https://lesson.edu.ru/06/10
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JEATEJBHOCTH YUUTEJIA C YYETOM PABOUYEHN ITPOI'PAMMBbBI BOCITUTAHUS

— MaKCHMaJIbHOE MCTIOJb30BaHNE BOCIIUTATEIBLHBIX BO3MOXHOCTEH COAECpKAHUS yU4eOHOTO mpeameTa st (OpMHUPOBAHUS
y 00Yy4Yaroluxcsi pOCCUUCKUX TPATUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U COLIMOKYJIBTYPHBIX IEHHOCTEH, POCCHICKOTO
HCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPHUYECKOTO IMPOCBEIICHHS; MOJ00p COOTBETCTBYIOIIETO COACPIKAHUS YPOKOB,
3aJlaHui, BCTIOMOTATEIbHBIX MaTEPUAJIOB, MPOOJIEMHBIX CUTYAIlul I 00CYXKICHUM;

— y4€T 1EJIEBbIX OPUEHTUPOB PE3yJIbTATOB BOCIIUTAHUSA B ONPEACIICHUH BOCIIUTATEIbHBIX 33/1a4 YPOKOB, 3aHATHIA;

— BBIOOpP METO/O0B, METOAMK, TEXHOJOTHHA, OKa3bIBAIOIINX BOCIUTATEILHOE BO3JCHCTBHE HA JTUYHOCTh B COOTBETCTBHH C
BOCITUTATEIBHBIM UJI€AJIOM, LIETBIO U 3a/1a4aMU BOCIIUTAHUSA, 11€JICBEIMU OPUEHTUPAMU PE3yJIbTaTOB BOCITUTAHUS;

— peai3aIuio MPUOPUTETA BOCITUTAHUS B YUEOHOH JCSITEIBHOCTH;

— TMPUBIICYCHUE BHUMAHUS OOYUYAIOMMXCSA K IIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha ypOKax IMPEAMETOB, SBICHUU H
COOBITHH, MHUIIMUPOBAHKE OOCYK/ICHHUM, BHICKa3bIBAHUIN CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOILIEHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

— TMPUMEHCHHE WHTEPAKTHUBHBIX (GopM y4eOHOW pabOThl - HHTEIUICKTYyaJIbHBIX, CTHUMYJIUPYIOIINX IT03HABATEIHHYIO
MOTHUBAIIMIO, WUTPOBBIX METOJUK, IUCKYCCHH, MAIOMIMX BO3MOXKHOCTh MPHUOOPECTH OMNBIT BEICHUS KOHCTPYKTUBHOIO
JMasnora; TpymnmnoBoi paboThl, KOTOpas YYUT CTPOUTH OTHOIIEHHUS W JEUCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHUYECKOTO MBIILICHUS;

— MmoOyXJaeHue oO0ydaromuxcsi coOJt0/IaTh HOPMBI TOBEJICHUS, MpPaBHUJia OOIIEHHUS CO CBEPCTHHKAMU U TI€IaroraMu,
COOTBETCTBYIOIIME YKIaay 001ieo0pa3oBaTeIbHON OpraHu3aliy, yCTaHOBIICHHUE I00pOoKeIaTeIbHONM aTMOC(]ephl;

— OpraHm3aIyio IedcTBa MOTHBHUPOBAHHBIX OOYYarONTUXCS HAJl HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, B TOM YHCIE C
0COOBIMH 00pa30BaTEIIbHBIMUA MOTPEOHOCTSIMU, JTAIOIIETO 00YYAIOIIUMCS COIMAIbHO 3HAYUMBIN OTBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

— WHUIMUPOBAHUE M TOIJCPKKY HCCIICIOBATEILCKON JCSITEIBHOCTH OOYYaIOMINXCS, TJIAHUPOBAHUE W BBITTOJTHEHHE
WHIUBUTYaJIbHBIX W TPYIITOBBIX MPOCKTOB BOCIIUTATEIIBHON HAIIPaBICHHOCTH.



IHOYPOYHOE IIVTAHUPOBAHUE

10 «A» KIIACC
KoanyectBo yacoB
Ne Hara
1w/ Tema ypoka Beero Kourpoabuble IIpakTHyeckue S
padoThI padoThI
1 buronorus kak KOMIIJIEKCHAs HAyKa U KaK 1
4acTh COBPEMEHHOI0 00I1IeCTBa
5 JKuBble cucTEMBI M UX CBOMCTBA. 1 1
BxomHoit koHTpOIH (TECT)
3 YpoBHEBas OpraHu3anys KUBbIX CHCTEM 1
4 VicTopust OTKpPBITUS U U3YUEHUS KIETKU. 1
Knerounas teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padora «M3yduenne
5 METOJIOB KJIETOYHON OMOIOrMHA 1 05
(xpomarorpadus, s5ekTpodopes, '
muddepeHnranbHOe HEeHTpU(YTUpOBaHHUE,
IT1IP)»
6 XHWMHMYECKUH COCTAB KIIETKH 1
7 MuHepabHbIE BEILECTBA KIETKH, UX 1
Ouosiornyeckas poJib
OpraHuyeckue BellecTBa KIeTKH — OeNKH.
8 JlaGopaTopHnas pabora «OOHapyxeHne 1 0.5
0€JIKOB C TOMOIIBIO0 KAUECTBEHHBIX PEAKIIUI»
9 CoiicTBa, knaccudukanus U GyHKIUN 1
0enKoB
10 Opranuyeckue BellecTBa KIeTKH — 1
YTJIE€BOJIbI




11

OpFaHI/I‘IeCKI/Ie B€IICCTBA KIICTKHW — JIMIINIBI

Hykneunossie kucnorsl. [IHK u PHK.
JlaboparopHas padora «/ccnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 05
KJICTOK Pa3JIM4YHbIX OPraHU3MOB)»

13 Crpoenne u pynkuun ATD. [Ipyrue
nykieosunrpudocdars (HTD)

14 CexBenuponanue JJTHK. MeToibl rTeHOMUKH,

TPAHCKPUITOMHKH, TPOTCOMHUKH
Metoabl CTpYKTYpHOIH OHOJIOTHH.

15 KontponbHas paboTa mo teMe « XMMHUYECKUMA
COCTaB KJIETKU»

16 Tune! knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapHOTHUECKOM KIIETKH.

17 [IpakTnueckas padbora «3yueHue cBONCTB 0.5
KJICTOYHON MEeMOpaHbI»

18 [ToBEpXHOCTHBIN annapar KJIETKH
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTnueckas padbota «M3ydeHue qBUKEHUS 0.5
[IUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OPTaHOMIBI KIIETKH:

20 MUTOXOHAPHUH, TUTacTH IBL. JlabopaTtopHas 05
pabora «/ccrenoBanue miazMosn3a u '
JETIIIa3MOJIM3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOU bl KIETKH

22 CrpoeHue u pyHKIMHU Sapa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlaboparopHas pabota «/3ydenune 0.5

CTPOCHUSA KIJICTOK pa3JINYHbIX OPTaHU3MOB»




AcCCHUMUIISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa

24 BemiectB. Jlaboparopuas pabora «3ydueHne
KaTaJIUTUYECKON aKTUBHOCTH ()epPMEHTOB (Ha
IIpUMEpPEe aMHJIa3bl WIIM KaTaJla3bl)»
DepMEHTATUBHBIN XapaKTep peaKLmil
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas

25 pabota «M3yuenue pepMEeHTaTUBHOTO 0.5
paciieryieHus ePOKCHIa BOJOPOIa B
PaCTHTEIBHBIX M )KHBOTHBIX KJIETKAX)

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI

97 ABTOTpOGhHBINA THIT 0OMEHa BEUIECTB.
[ToyromoBoit KOHTPOIB (TECT)

28 doTocuHTE3
XemocuHTes. JJabopaTtopHas pabota

29 «CpaBHeHuUe npoleccoB (poTocuHTesa u 0.5
XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Buibl OposkeHusl.

30 JlaGopatopnas pabora «CpaBHeHUE
IIPOIIECCOB OPOKEHUS U IbIXaHUS»

31 AspoOHBIE OPraHU3MBbl. JTaIb
SHEPreTHYecKoro ooMeHa
OHeprust MEMOPaHHOT'O IPaIUEHTA IPOTOHOB.

32 Cunte3 AT®: pabota nporoHHoi ATO-
CHHTA3bI

33 Peakuun MaTpu4HOro CUHTE3a

34 Tpanckpunuus — matpuunslid cuHTe3 PHK

35 Tpancnauus u e€ 3ranbl

36 KomupoBanue amuHOKHCIOT. Postb pubocom

B OnocuHTE3€e OeKa




Opranu3zaiys reHoma y IpokapuoT u

37
3YKapHOT

38 MornekyssipHble MEXaHU3Mbl SKCIIPECCUN
T'€HOB Y 3YKapHOT
Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U

39 obnuratHele napazutel. [IpakTuaeckas 0.5
pabota «CoznaHue MOJEII BUPYCa»

40 Bupychble 3a00s1eBaHuS YeslOBEKa,
KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B OMOJI0rUH U MEIUIIUHE

42 JKu3HeHHEBIN HUKI KIIETKHA

43 Marpuunsrii cuate3 JJTHK
Xpomocomsl. JlTaboparopras pabota

44 «M3y4yeHnre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOITpenapaTax»

45 JleneHnue KICTKH — MHTO3
Tune! ketok. KaprokuHes 1 HIUTOKHHES.

46 JlaGopatopHnas pabora «Habnronenue Mutosa 05
B KJIETKaX KOHYMKa KOpeIKa Jiyka (Ha '
TOTOBBIX MUKpOIpenapaTax)»

47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LEN0e

49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3ydyeHne TKaHEeN paCTEHUI» '
TxaHM KUBOTHBIX U YEITOBEKA.

50 JlabopaTtopHas pabota «M3y4ueHue TkaHeu 0.5
KUBOTHBIX)»

51 Opransbl. Cucremsl opraHos. JlaboparopHas 05

pabota «3ydueHne opraHoB LIBETKOBOT'O




pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

o4 IIntanue opranu3sMoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapuTenpHas cucTeMa 4eJIoBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BeKa

58 TpancnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cucrema o3BOHOYHBIX 1
KHBOTHBIX U YEIOBEKA

60 Brigenenue y opranu3mMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHast cucreMa yenoBeka 1

63 Pa3npaxuMocCTh 1 perysums y OpraHu3MoB 1

64 ['ymoparnbHast perynasius 1 SHIOKpUHHAS 1
crcTeMa JKUBOTHBIX M YeJIOBEKa

65 ®opMbl pa3MHOKEHUST OPIraHU3MOB

66 [TosioBOC pazMHOKEHNE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JJabopaTopHas pabota 1 0.5
«M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»

69 WupuBuyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3akJagKa OpraHoB U TKaHEH u3 1

3apOJAbIIICBLIX JIUCTKOB




Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apOJIbIIIeH TTO3BOHOYHBIX JKUBOTHBIX)
Pa3zmHoxeHue 1 pa3BUTHE PACTCHUM.

72 JlabopaTopHas padora «CTpoeHHE OPraHOB 1 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

73 Hcropust CTaHOBICHUS W Pa3BUTHS TCHETUKH 1
KaK HayKd
OCHOBHBIE TIOHSATHS U CHMBOJIbI TCHETHUKH.

74 Jlaboparopuas padota «Jlpo3oduia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HACIEI0BaHUs TPU3HAKOB.
MonorubpuaHoe cKpeluBaHue.

75 [TpakTudeckas pabora "N3ydeHne 1 0.5
pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS
y npo3odrtbr"

76 [{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO 1
CKpEIIUBaHUS

77 Amnanuzupytoniee ckpeuiuBanue. Hermonxoe 1
JOMUHHUPOBAHHE
Jurnbpunnoe ckpemubanue. [Ipaktuueckast

78 pabota «3yueHue pe3ynbTaToB 1 0.5
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(PHIIBIY

79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEIIMBAaHUS

80 CueneHHoOe HacleA0BaHNuE IPU3HAKOB 1

81 XpOMOCOMHas TEOPUSI HACTEICTBEHHOCTH 1

82 I'eneTuka momna 1

83 I'eHOTHI KaK LIEJOCTHAS CUCTEMA 1




84

85

['eneTnyeckunii KOHTPOJIb PA3BUTHS
pacTeHHUid, )KUBOTHBIX U UeJIOBEKa

N3MeHuYnBOCTH MpU3HAKOB. BHibl
U3MEHYUBOCTH

86

87

88

89

MonudukarnronHas ”3MEHYUBOCTh

Bapuainonsslii psa v BapualiioHHas
kpuBas. JlaboparopHas padora
«HMccnenoBanne 3akOHOMEPHOCTEN
MOIU(DHUKAITMOHHON U3MEHUNBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

I'enoTunmnyeckast U3MEHYUBOCTD.
KomMb6uHaTuBHast ©3MEHUHNBOCTD
MyrtannonHas u3MeH4YUBOCTh. [IpakTuyeckas

pabora «Mytanuu y npo3oduisl (Ha
TOTOBBIX MUKpPOIpEnapaTax)»

0.5

0.5

90

3aKOHOMEPHOCTH MYTAI[IOHHOTO IIPOLIECCa.
OnureHeTuKa U SIUT€HOMHKA

91

92

I'enetnka yenoBeka. [IpakTuueckas padbota
«CocTaBiieHHE U aHAJIU3 POIOCIOBHOM»

MeTtoasl METUIIMHCKON T€HETUKU

0.5

93

KonTponbhas padota no teme
«3aKOHOMEPHOCTH HACJIeIOBAHUS
MIPU3HAKOBY». 3HAYCHNE METUITMTHCKON
TeHETHKH B MPEIOTBPAILEHUH U JICYCHUU
TeHETHYECKUX 3a00JIeBaHU YeI0BeKa

94

OCHOBHEIE TOHATHA CCJICKIIUU.
JlabopaTtopHas pabora «3ydeHune copToB
KYJbTYPHBIX PACTEHUN U MOPOJ TOMAIITHUX
KUBOTHBIX)»

0.5




MeToapl CEeNeKIIMOHHON pabOoTHI.

95 JlaGopaTopHas paborta «/3ydeHue MeTo10B 1 0.5
CEJICKLIUN PACTCHUN»
JIOCTH>KEHHUSI CeJIEKIIUU PACTEHUI U

96 KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBHUBKa pacTeHU»

97 CoxpaHeHne, U3y4eHHEe U UCTIOIb30BaHUE 1
TeHETUYECKUX PECYpPCOB
buotexHoorus kak Hayka u 0Tpacib

98 npou3BoJicTBa. [IpakTnueckas padora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOJIOTHI

99 [IpomexyTouHas aTTectanus (KOHTPOIbHAS 1 1
pabora)
OcHOBHbIE HAaMPaBJICHUS] CHHTETUYECKOU

100 Ouosornu. XpoMOCOMHAs M T€HHAasI 1
HUHXEHepUs

101 MeauiHcKkre OMOTEXHOIOTHHI 1

102 PezepBHblIil ypok. HOBT(jpeHI/Ie, o0o01ieHue, 1
CUCTeMaTH3aIusl 3HAaHHUH
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA:

Yueonuk: buonorus. 10 knacc. Yrmyonennsiii ypoBeHnsb. [loa pegakuueii B.B.

[Taceunuka/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M, M./: [IpocBemenue.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA:

buonorus. UHTEepakTUBHBIE AUIAKTHYECKUE MaTepHraibl. 6-11 kiacc;

buonorus B Tabnunax. CnpaBounsie Matepuaibl.6-11 kmacc. T.A.Koznoga,
B.C.Kyumenko. M.: «lpodar», 2009;
I'uu A., AagpxeeBckas WM. «150 TBopueckux 3aj1ad 0 TOM, YTO HAC OKPYKaeT».

[Ipoekt «KpeatuBHoe Mmpiuenue». - M.: Buta —IIpecc, 2014;

I'.1. Jlepuep. buonorus. EI'D. Tematnueckue TpeHUPOBOYHBIE 3a1aHUSL.
N3naTensCTBO «IKCMOY;

EI'3-2024. buonorus: TUNIOBBIE SK3aMEHAIIMOHHBIE BapuaHThl: 10 BapraHTOB.
Poxnos B.C. U3narensctBo «HammonansHoe oOpa3oBaHuey;

EI'D-2024. buonorusi. 32 BapuanTa. TUNOBbIE BAPUAHTHI IK3aMEHAIIMOHHBIX
3aganuil. Mazsipkuna T.B.. 3naTenbcTBO «IK3aMeH»;

EI'3-2023, 2024. buonorus. 30 TunoBsix BapuanToB. [lox pen. Poxnosa B.C.;
Kupunenko A.A. EI'D. MonekynsapHas 6uosiorust. COOpHUK 3a1aHUi 17151
noarotoBku ¢ EI'D. PoctoB-nHa-/lony, Jlernon, 2023;

Kupunenko A.A. EI'D. Yenosek u ero 310poBbe. COOpHUK 3aAaHUM J1s
noarotoBku ¢ EI'D u OI'D -9. PoctoB-Ha-/{ony, Jleruon, 2023

Kupunenko A.A. EI'D. Pemenue 3anau o reneruke. COOpHUK 3a1aHUid JJ1s
noarotoBku ¢ EI'D. PoctoB-nHa-/lony, Jlernon, 2023;

Konecaukos C.U. EI'D. Okonorus. [loaroroska k EI'D: Teopus u
TPEHUPOBOYHBIE 3a1aHus. Pocros-Ha-/lony, Jlernon, 2023;

Poxnos B.C., Hukumosa E.A. buosiorusa. MonyiabHbIM TpHakTUB-KYpC, M.:
HanuonansHoe o6pa3zoBanue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET:
bubmuoteka I{OK https://m.edsoo.ru/863d0340

http://resh.edu .ru—PS1II
https://fg.resh.edu.ru/?redirectAfterLogin=%2F

https://prosv.ru/umk/umk-biology-sivoglazov.html - caitt uzgarenscrsa

IIpocsemienne
https://fioco.ru/



https://m.edsoo.ru/863d0340
http://resh.edu/
https://prosv.ru/umk/umk-biology-sivoglazov.html
https://fioco.ru/

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

https:// demo. mcko.ru/test/ - MIIKO (MocKOBCKuii LIEHTp KauecTBa
o0Opa3oBaHus)

https://myskills.ru/

https://myschool.edu.ru/ - ®I'IC Mos mkoma

bank 3aganuit ®UIIN (moarotorka xk EI'J).



https://myskills.ru/
https://myschool.edu.ru/
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