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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro npeamera «bronorus» U OCHOBHBIX MOJIOKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
Cornacao monoxenusim PI'OC COO mnpodwisHbIe y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM NPO(ECCHOHATBHBIM M BHICHIMM OOpa3oBaHHEeM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAaHWEM HWHTEpeca K KOHKPETHOH OOJIaCTH HAay4YHOTO 3HAHWUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
n3ydeHus yaeOHoro npeamera «bronorusy Ha yriyOn€HHOM YpOBHE, ONIPEesieT 00s3aTenbHOe
(MHBapMaHTHOE) TMPEIMETHOE COJEp)KaHWE, €ro CTPYKTYPHPOBAaHWE IO pa3/iellaM W TeMaM,
pacripenielieHue 1o KjaccaM, peKOMEHIYeT IMOCIe0BaTEIEHOCTh N3yIeHUsT YUeOHOTO MaTepHasa
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsa. B mporpamMme mo OMONOTHU peai30BaH MPUHIUII
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMM TaKXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buonorus» B peanusanuu
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
yYpOBHE CpeHero o0Iiero oopazoBaHusl.

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

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIsIET cHUCTeMa OWOJIOTUYECKUX 3HAHUHM, MOJNYyYEHHBIX MPHU U3YUYEHUU OOYyYarOIIMMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, Tpubax, OakTepHsiX, OpraHu3Me YeIOBEKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS

2



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. Bo3mokHa Takxke MHTErpaunus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH 00YYaIONTUMUCS IPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOIMMOHHBIA TOJAXOIBI K M3ydeHHIo Ouosioruu. COTJIacCHO UM, W3Y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
wraneTsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOM OwmoJioruwu,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
onosornuecknx 3HaHWi. Llens w3yuenuss ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE — OBJIaJIcHHE 00yUYaIOUIUMUCS 3HAHUSMU O CTPYKTYPHO-()YHKIIMOHAILHOW OpraHu3aIiu
KUBBIX CHCTEM pa3HOTO paHra W TpUOOpPETeHHE YMEHHH HCHOJb30BaTh OSTH 3HAHUS B
dbopMUpPOBaHMHM HWHTEpeca K OmpeaenéHHONW o0mactu TpodeCCHOHATBHOW ACSITEIBHOCTH,
CBS3aHHOW ¢ OwWosormed, WM K BHIOOPY y4eOHOTO 3aBEACHUS ISl MPOJOJDKEHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

JlocTxeHue 1esm u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIIEMIUIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBuiax,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBIIAIOMIUXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBaHUSAX B
OHOJIOT Y,

oBJaJiecHue OOy4aIOUIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOIIOTUYECKYIO MH(POPMALIKIO; TIOIH30BATHCSA OMOJIOTHYEeCKONW TEPMUHOJIOTHEN 1
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM M COIMAIBHO-
SKOHOMHYECKUMHU M SKOJOTMYECKUMH NpoOJieMaMH YelOBEYECTBA; OIEHHUBATh IOCIEICTBUS
CBOCH [EeATENIbHOCTH 10 OTHOLIEGHUIO K OKpYXKarolled MpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH M COONIOAATH  MEpbI
npouIakTUKi MHPEKITMOHHBIX 3a00JIeBaHUM, TpaBUiia MOBEACHUS B MPHUPOJE M oOecrieueHus
0€30MacHOCTH COOCTBEHHOU >KM3HEIEATENILHOCTH B UPE3BBIYAWHBIX CHUTYAIMSX MPUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HaydHble OTKPHITHS B 001acTu
OHOJIOTHH;

pa3BUTHE Y O0YYAIOLINXCS MHTEJUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCJIEIOBAHUSIMU B OWOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHEeH OMOJIOTHYECKOTo HCCIEI0BaHMs, MPOBEICHUS



OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHus OWOJOTHYECKUX 3a/a4, MOJCTUPOBAHHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHATBHOM IPUPOAOTIOIH30BAHUT
(cobmoeHne mTpaBWII TOBENEHHS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbsl OKpYXKAlOIIMX JroAed (coOntoneHust mep
npoduiakTKu ~ 3a0oJieBaHUH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHBIX CUTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUI B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCIOBUW JUIi OCO3HAHHOTO BbIOOpPAa OOYyYarOUIMMUCS WHIUMBUAYAIbHOU
00pa3oBaTeNIbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIECH TOCIEAYIOMEMY MpOo(hecCHOHATEHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMH HHTEPECAMHU M MOTPEOHOCTIMHU
peruoHa.

OOmree yuCiIO 4acoB, OTBEACHHBIX Ha W3ydyeHHE OHOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 uaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OT6op oOpraHu3zalMOHHBIX  (OpM, METOOB H  CcpeACTB OOydeHus OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CIEIU(PHUKH €r0 COJIEpXKaHHs M HAIpPaBICHHOCTH Ha TMPOJIOJDKCHHE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(EeCCHOHAIFHOTO ¥ BBHICIIETO
oOpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4Y€HHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
MPOBEACHUE JTA0OPATOPHBIX U TMpakTH4YecKuX pabor. Taxke ydactue oOydarOmmMXxcs B
BBIMIOJIHEHUM TPOEKTHBIX U y4eOHO-HMCCIENOBAaTENbCKMX paboT, TeMaTWKa KOTOPBIX
ONpENeNsAeTCsl YYUTENIEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykm W H3ydaeMmble UMHU TpoOiembl. DyHIaMEHTAIbHBIC, MPHUKIATHBIC U
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJOruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPaKTHUYECKOU
NESITETPHOCTH  YENIOBEKAa: MEAMIIMHE, CEJIbCKOM XO3SMCTBE, IMPOMBINIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

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

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

Tema 2. /KuBble cucTeMbl U X U3yYeHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh M YIHOPAIOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenue xuBbIX cucteM. Metonsl Ouosiornyeckoi Hayku. Habmionenue, msmepeHue,
JKCIIEpUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsarue BeIOOPKHU U €€ AoCcTOBepHOCTh. Pazdopoc B 6uonornueckux naHHbIX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOCTBa KUBON MaTtepun», «YPOBHU OPraHU3alUU KUBOU NMPUPOIb», «CTpOEHUE )KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
9KCIIEPUMEHTOB.

IIpakTnueckas padora Nel.«lcmonp3oBaHWE pPA3IUYHBIX METOJOB MPH H3YYECHUU
YKHUBBIX CUCTEM.



Tema 3. buoJsiorust KjieTkun

Knerka — crpykTypHO-(DyHKIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, METoJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIM MHKpOCKom», «McTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IpakTuueckas padora 2«l3yyeHne METONOB KIETOYHOH OHMOJIOTHH (Xpomartorpadus,
anektpodopes, nuddepennuranbaoe nenTpudyruposanue, [1LP)».

Tema 4. XuMunuyeckasi opraHu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbIe BelIecTBa KIETKH, UX Ouosiornyeckasi pojib. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHMCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunas cTpykTypa Oenka, HmenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHAs CTPYKTyphl. JleHaTypamusi. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJWTOocaxapuabl W mojucaxapuabsl. OOmuit
IJIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApPOGOOHBIE  cBoMcTBa.  Kiaccudukanuss — JTHIHIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JIHK u PHK. Crpoenne nHykienHoBbIX kucioT. HykieoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpaib.
Mectonaxoxaenue u ouonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysne AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBieHHbIE TEPEHOCUMKHM, UX (QYHKIMH B KJIeTke. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKUE HCCIIEAOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYphl OuUOMOJEKyl. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

IToptpetst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®@panxinn, @. Canrep, C.
IIpy3unep.



Huarpammsel:  «PacnipeneneHre  XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOM IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocraBe Opranu3MoB», «CTpO€HHE MOJEKYIbl OenKay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlabopaTopuasi padora Neol«OOHapykeHHe OEIKOB C IOMOIIBI0 Ka4eCTBCHHBIX
peaxkuuii».

JladopaTopnas pabora Ne2 «lccienoBaHne HYKJICHMHOBBIX KHCJIOT, BBIJICTICHHBIX W3
KJIETOK Pa3JInYHbIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl KIeTok: sykapuoTHdecKass U mpokapuotndeckass. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUecKor kieTku. Kiertounas creHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTto u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue n QyHKIMOHUpPOBAHUE dyKapHOTHUYecKoM kieTku. [lnasmaruueckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTHUeckod wMemOpaHbl. TpaHCHOPT BEIIECTB yepes
IIa3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obnery€éHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). IlomymponunaemMocts MemOpanbl. Pabora
HaTpUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, aronuros3. Dk3onuTo3. Kiierounas creHka.
CtpykTypa v QyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

[urtommazma. I[luro3onb. Llurockener. [IBwkeHue nurTormiazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIe OpraHOMIbI KJIETKHU: 3HAoIa3Marudeckas ceth (DI1C), anmapar ['ombsmkw,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CuHTe3  KIETOYHBIX MeMmOpaH. [magkuit  (arpaHyssipHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmapata ['ombmkxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbI KJIETKU: MUTOXOHIPHH, IUIACTUABL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM u miacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IJIACTU/IBI
(OTOCHHTE3UPYIOUINX DYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIJIACTHI  BBICIINX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OpPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knetounsiii unentp. CrTpoeHue H JABWXKEHHME JKIYTHMKOB M PECHHUYEK.
MuxkpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIMIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii GenkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEphazHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJumamuxa s0epHoll
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.



Knerounsle  BrmtoueHus.  CpaBHUTENbHAs  XapakTEpUCTUKA  KIETOK  3YKapHOT
(pacTUTeNBHOM, JXUBOTHO, TPHOHOI).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KMUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladopaTopHas pa6ora Ne3 «M3yueHne CTpOCHUS KIETOK PA3IMYHBIX OPTaHU3MOBY.

IIpakTnueckas padora Ne3 «3ydeHue cBONCTB KIETOYHOH MEMOpPaHBD».

JladopaTtopnas padora Ned «lMcciaemoBanue T1uiasMosiM3a | JIETJIA3MOJIM3a B
PaCTUTENBHBIX KIETKaxX».

IIpakTnueckas padora Ned «V3ydyeHue IBHKEHUS LUTOIIA3Mbl B PACTUTENBHBIX
KIIETKax».

Tema 6. O0OMeH BelecTB U NMpeBpalliecHUe JHEPIUHU B KJIEeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK UM  reTepoTpoHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
DOHepretuyeckoe oOecrieueHue kieTku: npeBpaimeHne AT® B 0OMEHHBIX Mpolleccax.
@depMeHTaTUBHBIM XapakTep peakuui KIETOYHOTo MerabonuszMa. DepMeHThl, UX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTaJn3aropoB.  benku-akTuBaTopel M OEIKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUN OT Pa3IMYHBIX (PaKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKHX BEIIECTB B KIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll 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.
Bnusiaue pa3nnyHbeIX GaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpU(ULUpPYROLIHE
OakTepuu, Kene300aKTepun, cepodaKkTepruu, BOJOPOAHbIE OaKTeprH. 3HaYEeHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
YeJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

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

buonorudeckoe OxuCICHHME, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPHUI B mIpoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuinpoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUIECKOro 0OMeHa.

JdeMoHcTpanuu

IToptpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «PoTocuHTE3», «DHepreTHyeckuii oOMmeH», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



ObopynoBaHue: CBETOBOM MHKPOCKOII, 000PYAOBaHUE JUIsl IPUTOTOBJICHHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHas paGora NoS«l3yueHHne KaTaJMTHYECKOW AaKTUBHOCTU (pepMeHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

JlabopaTopuasi padora Ne6«l3ydueHune (HEpMEHTATUBHOTO pACHICIUICHUS TEPOKCHUIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTopnasi padora Ne7 «CpaBHEHHE MPOIIECCOB OTOCHHTE3a U XEMOCHHTE3a).

JlabopaTopHasi padora Ne8«CpaBHEHHE IIPOIECCOB OPOKCHHUS U TBIXAHHSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanusamus HacneacTBEHHOW wHHQoOpmanuu. ['eHeTMueckui KoJl, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaJUIEIbHOCTh, aCUMMETPUYHOCThb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTesze Oenka. YcnoBus
6uocunTesa 6enka. Koaupoanne aMuHoKucoT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi TeHoMa y NMpoKapuoT U
syKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHuvle mexanuzmvl 3Kcnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupycel — HeknerouHnbsle (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0osneBaHus uenoBeka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oanuvix. Hamomexnonocuu 6 o6uonoeuu u meouyuue. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

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

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «['eHeTHmUeckuit Komy», «BHUPYyCH»,
«bakTrepuodarmy.

IIpakTuueckas padora Ne S«Co3nanue MOJIEnN BUpycay.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsiuusa. MHrepdaza u muto3. OcobOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdaze. [loaroroska kiertku k nenenuro. [lpecunreTnueckuii
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUN (TPEMUTOTUYECKUN) MEPUObI
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK -  perummkanus.  IlpuHnunsr  perumkanun — JJHK:
KOMIIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPALUIEIbHOCTh. MexaHu3M
perumkanuu  JIHK.  Xpomocomsl. Crpoenue xpomocom. Tenomepbsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. JMIUIOUWIHBIM M TarulouIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue knetkn — muto3. CTaguu MHUTO3a U NPOUCXOJAIIME B HUX IPOLECCHL. THIIBI
Muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHUE MUTO3A.
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Perynmsmuss MUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammupyemasi KierouHass rulenp —
aronTo3s.

Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAs TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas xiemxay — buoungopmamuuecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI UK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MHUKpoIpenaparbl: «MHUTO3 B KJIETKAaX KOpEIIKa
JTyKa».

JlabopaTopHas pa6ora Ne9«M3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparax.

JladopaTopHnas pa6ora NelQ «HaGmronenne Muro3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  paznooOpaszue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHele
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl ¥ CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txkanu pacrenuit. TuHIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNlbHAsI, TOKPOBHAs,
MPOBOJIAIIAsA, OCHOBHAsA, MexaHuuyeckas. OCoOEHHOCTH CTpPOEHHUs, (PYHKIUI U PacronoKeHus
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBI JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHMs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COSIUHEHUS
KOCTEH.

JIBuKeHHe OpraHu3MoB. JIBWIKEHHE OJIHOKJIETOYHBIX OpraHu3MOB: aMEOOoHIHOE,
KT'YTUKOBOE, pEeCHUYHOE. J[IBW)KEHHE MHOTIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHbie
MBIl U UX padoTa.

[Iuranue opranusmoB. [lornomnieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [[pixanue pactenuil. Jpixanue xuBoTHBIX. [{uddy3us razos uepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX UBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXHEHUE
CTPOEHMS JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHasi cucTeMa ueloBeka. MexaHu3m
BEHTUJISIUH JIETKUX y TITUI U MIIEKOTTUTAarOmuX. Perynsaius apixanus. JlprxareabHble 00BEMBIL
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Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHOcHas cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOocCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauusi.

Beinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHue 'y KMBOTHBIX.
Cokpaturenphble Bakyosiu. Opranbl BblaeneHus. @uibTpainus, cekpeuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON crucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. [louxw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHM3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOuHBII W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  cnenuduyeckuii UMMyHUTET. Teopuss KIOHaJIbHO-
cenexktuBHOro uMmyHuteta (I1. Dpmux, ®@. M. beprer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PaznpaxumMocTe U peryisius y pacteHuil. PocToBbIe BelecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduexkTopHas peryasanus y *KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CUCTEMBI Y JKHBOTHBIX. OTHeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHUBOTHBIX. Peduiekc u peduekropHas nyra. besycnoBHble U
YCIIOBHBIEC pedIICKCHI.

I'ymopanbpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOHOB. B3auMOCBsA3b HEpPBHOM U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEeMbl OpraHoB
II0O3BOHOUYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crtpoenue credins», «CTpoeHME JIHMCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BblgenurenpHas cucreMa», «DHIOKPUHHAs cucreMay, «CTpoeHue Mblnb, «MMmyHUTETY,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUn», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHHEe Iu1aHapun», «BHyTpeHHee CTpOEHHE 0KJIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctemMa MIEKONMMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediekey.

JlabopaTopnasi paboraNell «/3yueHue TkaHel pacTCHUID.

JlabopaTopHas pa6oraNel2 «/3yueHune TKkaHe JKUBOTHBIX).

JlabopaTopHasi pa6oraNel3 «3yueHre OpraHoB LIBETKOBOTO PACTEHUSD.

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTaHU3MOB
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DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

IlonoBoe pasmuHoxkenue. IlonoBble kieTku, wim ramersl. Meio3. Craguum Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorndeckuid CMbICI MeH03a U II0JIOBOTO
rporecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpiieBoe  paszButve. I'amerorene3 'y kuBOTHBIX. [lonoBbIE  JKee3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KieTOK. CnepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omto10TBOpeHNEe W SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIIOJOTBOPEHHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3moB. Mopghozenez — oona u3z enagnvix npooaem smopuonozuu. Konyenyus mopghozenos
u moodenu mopghozeneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha puMepe JIArymku). Jpobnenue.
Tunsl apoGnenus. [emepmunuposanuoe u neoepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IpOOJIEHUS MJIEKOTHUTAIOIIMX. 3apOJIbIIIEBbIe JUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsSHHE YacTei
pPa3BUBAIONICTOCS 3apojblima (3MOpUOHANbHAS HWHAYKIMS). 3akjiajka IUlaHa CTPOCHHUS
JKUBOTHOTO KaK pe3yJbTaT HWEpPapXU4YEeCKUX B3aUMOJEWCTBHM TIeHOB. BimsHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH cpebl.

Poct u pasButue xuBoTHbIX. llocTamOpuonaneHbIM mnepuon. Ilpsmoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECTO3BOHOYHBIX W TO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHANIBHOTO Pa3BUTHUSL y KUBOTHBIX U 4enoBeka. [lepuoabl OHTOTreHe3a uenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pasmuoxenue u pasutue pacreHuid. ['ametodur m crnopodut. Meiio3 B KU3HEHHOM
nukiie pacrenuii. OOpa3oBaHuWe cCrHop B Ipolecce Mehosa. ['aMeroreHes y pacTeHUH.
OmnonoTBOpeHHe M pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PeTyJsIUU OHTOT€HEe3a Y PACTEeHHUM U KUBOTHBIX.

JdemoncTpauuu

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

Tabmuipl u cxemsl: «BereraTuBHOE pa3MHOKeHUE», «THIBI OECHOIOr0 Pa3MHOKEHUSY,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXkeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBIY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHIEKICTKH U CIIEPMATO30UIA»,
«OcHOBHBIE cTaauu OHTOTeHe3a», «lIpsmoe u Hempsmoe pasButue», «Pa3Butue Maiickoro
Kyka», «Pa3Butue capanum», «Pa3ButHe nArymkmn», «/{BolHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJOJBHBIX M JIBYAOJBHBIX pacTeHUi», «KU3HEHHBIH LUKI
MOPCKOM  KamycTel», <«OKW3HEHHBIM LHKI MXa», <COKW3HEHHBIH IUKI MaloOpPOTHHKAY,
«OKV3HEHHBIN ITUKIT COCHBI».

ObopynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIpENapaThl sIMIIEKIETOK U CIIEPMaTO30H/10B,
Mozenb «L{UKIT pa3BUTHSA JIATYLIKN.

JladbopaTtopHasi paGoraNel4 «I3yueHue CTPOEHHMS TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckass pabdora Ne6 «BblsBIeHHE TIPU3HAKOB CXOJCTBA  3apOAbIIIEH
IT03BOHOYHBIX KUBOTHBIX).
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JlabopaTopnas pab6oraNelS «CtpoeHue opraHoB pa3MHOKEHHS BBICIIMX PACTEHUI.

Tema 11. I'eHeTnKka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS T'CHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@puza, T. Moprana. Poib oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU TeHeTHKH. Paborer H. K.
Konbsuosa, H. U. Basunosa, A. H. benosepckoro, I'. /. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeera-PecoBckoro.

OcCHOBHbBIE T'€HETUYECKUE MOHSITHUSI U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIbHBIE
IeHbl, AJIbTEPHATUBHBIC IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN NPU3HAK, IOMO3UIOTA,
reTepPO3UroTa, YUCTast JIMHUS, THOpPHUAbI, reHoTHr, (eHorun. OCHOBHBIE METOIbl T'€HETHKU:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHUNA, MOJIEKYIIIPHO-TeHETHICCKHUH.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbl CKPEITUBAHUS.

JladopaTopHnas pa6oraNel6 «/Ipo3oduna kak 00bEKT TeHETUUECKUX UCCIIEA0BAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBeiii 3akoH MeHzaens — 3aKkoH eIUHOOOpasus
rubpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
paciiernieHus npusHakoB. [{uTonornueckrie 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. ['unoresa
YHCTOTHI FaMeT.

AHammzupyromee  ckpemuBaHue.  IIpoMeXyTOUHBI ~ XapakTep  HacjeJdO0BaHUS.
Pacmiensiienre npru3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUH.
JurnOpugHoe cKpemuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luTonornyeckre 0OCHOBBI AUTHOPHUIHOTO CKPEIINBAHUSI.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHoe Hacae10BaHHE
TE€HOB, HAPYIIEHUE CLETUICHUS MEXIY TeHaMU. XPOMOCOMHAsI TEOPHUs HACIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIA MEXaHHU3M ONpPEAENCHHsS T0JIa. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M reTeporaMeTHbId IM0J. ['eHeTHdeckas CTPYyKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CUETICHHBIX € MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornvss — MHOMXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIN ajuienu3M. B3auMolelicTBUE HealIeabHbIX T'e€HOB. KOMIUIEMEHTApHOCTb.
Onucras. [lomumepusi.

['enernyeckuii KOHTPOJIb PA3BUTHS PACTEHUM, >KMUBOTHBIX M YEJIOBEKA, a TaKkxKe
(GU3MOJOTMYECKUX TPOIECCOB, TMOBEAECHUS W KOTHUTUBHBIX (yHKIuH. ['‘eHeTmyeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35SUH —
MHKpOOHOMY. ['eHeTHYeCKe acIeKThl KOHTPOJISI M U3MEHEHHUs HACJIeICTBEHHOW MH(pOpMaIuy B
MOKOJICHUSIX KJIETOK M OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuier u cxemsl: «IlepBblit U BTOpoil 3akonbl Mennens», «Tpetuit 3akoH MeHens,
«AHanu3upymllee ckpeumpanue», «HenonHnoe nomuarpoBanue», «CLEMIEHHOE HAcIe0BaHue
MPU3HAKOB y Ipo30duib», «'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotum Apo30QuIib,
«Kapuotun ntutib», « MHOXKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoB.

O6opynoBaHue: MOAENb A JEMOHCTPAIUK 3aKOHOB €IMHOOOpasusi THOPUIOB MEPBOTO
MOKOJIEHUSI U PACLICIJICHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPAIMM 3aKOHA HE3aBHUCHUMOTO
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HaCJIEJ0OBAaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIEeI0BaHUS [IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapar: «po3oduma».

IIpakTuuyeckas padora Ne7 «3yueHune pe3yabTaToB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
TIPO30(HITBI».

IIpakTnueckas padora Ne8 «l3ydyeHue pe3ynbTaToB AUTHOPUAHOIO CKPEIMBAHUSA Y
IPO30(HUITBD).

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3anmopelictBie reHotuna u cpeapl npu (opmupoBanun (enoruna. M3MeHUHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MonudukanronHass U3MEHUYUBOCTb. Posib cpeabl B (opMupoBaHMM MOIU(PUKALNOHHON
n3MeHunBocTl. Hopma peakuuu npusHaka. BapuanumoHHsli psia u BapuanuoHHast kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHYUBOCTH.

l'enoTunuueckass u3MeHYMBOCTh. CBOWMCTBA TEHOTUIIMYECKOW WM3MEHUYUBOCTH. Buubl
TFeHOTUIINYECKONW N3MEHYUBOCTH: KOMOMHATUBHASI, MyTallHOHHAs!.

KomOunaTtnBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM TPOIIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUM T'€HETHYECKOTI0 pa3Hoo0pas3us
B IIpe/iesiax OJIHOTO BUA.

MyranuoHHass W3MEHYUBOCTb. Bunabl Myranuii: TreHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHbBIE W UHAYLIHPOBAHHbIE MyTallMU. SJIEpHbIE W LUTOIUIA3MAaTUYECKHUE MYTaIUH.
Comarnueckne W mojoBble MyTauuu. [IpuuuHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl M WX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHX
psanoB B HacnenctBeHHoW wu3meHuuBocTH (H.M. BaBwioB). BHesnepHas W3MEHYHMBOCTH M
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopo8 6 HAC1e008aHuu U
U3BMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoncTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmuper 1 cxembl: «Buabpl H3MEHUHMBOCTHY, «MoaupHUKaMOHHAS H3MEHUYUBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUS YelloBeKay, «Buabl myTanuiiy.

O6opynoBaHue: XuUBble U repOapHble 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMH U3MEHYUBOCTH.

JladopaTopHas paGoraNel7 «VccrmenmoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAITMOHHON
n3MeHYnuBOCTH. [locTpoeHne BapHallMOHHOTO psiJia U BApUALMOHHOW KPUBOW».

IIpakTnueckas padora Ne9 «Mytauuu y 1po30Quiisl (Ha TOTOBBIX MUKpOIMpENnaparax)y.

Tema 14. I'eHeTUKA Yei0BeKa

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS TI'€HOMa YeJIOBEKa.
Mertoapbl M3ydyeHHs] TEHETUKU YeJloBeKa: I'eHealorn4ecKuid, OJM3HELOBbIN, IIUTOr€HEeTUYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKuid. COBPEMEHHOE OIIPENIEICHHE
TEHOTUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomousro [11P-
aHanmu3a. HacnencreenHsle 3a00s1eBaHus YeIOBeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HHU YeI0BeKa.
bone3nn ¢ HacneICTBEHHOW MNpeApacloJIOKEHHOCThbIO. 3HAYEHHE MEIULMHCKON TEHETUKH B
NPEJOTBPAIlEHUH M JICYEHUM TEeHETHUYECKUX 3a00JieBaHMM uenoBeKa. MeIuKOo-reHeTHYeCKoe
KOHCynbTHUpoBaHue. CTBONOBBIE KIETKH. [IoHATHE «T€HETUYECKOTO Ipy3a». DTUUYECKHUE ACIIEKThI
UCCIIeIOBaHU B 00JIaCTH peIaKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.
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I'enetnueckue (akTOphl MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (DU3NUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHerndeckas IpeapaclosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTtum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnueckas padora Nel0 «CocTaBieHue U aHaaIu3 poJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukauust U cesekuus. 3apoxkAeHUEe CeJeKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3us KyJlbTYpHBIX pacTeHuil. Posb cenexuuu
B CO3JaHUM COPTOB pacTeHMi U mopoj KWBOTHBIX. CopT, mnopoja, MmITaMM. 3aKOH
TOMOJIOTHYECKHX PSAZOB B HaciueACTBEHHON m3MmeHunBocTH H. M. BaBuinosa, ero 3Hauenue nis
CEJIEKIIMOHHOM paboTHI.

Metobl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcrbiTaHue mpou3BOAUTENEH 1O moTtoMcTBY. OTOOp 1Mo
TE€HOTHUITY C MOMOIIBIO0 OLEHKU ()EHOTUIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYTallUd Yy KYyJAbTYpHBIX (OPM OpraHU3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHHs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4EHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[Tonydyenne monumuionzoB. BuyrpuBmmoBas rubpumuzaius. biu3kopoacTBEHHOE
CKpelllMBaHue, Win UHOpuauHT. HepoacTBeHHOe ckpenuBanue, win ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aAIUS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JIOCTHKEHHS CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemudecKUMy pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEJLAX VIYUULeHUS] CYUWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBuios, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «L{eHTPBI MPOUCXOKICHHS U MHOTO00pa3us KyJIbTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJIEACTBEHHON H3MEHUYMBOCTU», «METOMIbI CENeKIn»,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlabopaTopHasi paGoraNel8 «l3ydeHne cOpPTOB KyJAbTYpHBIX pAacTEHUHM M TOPOL
JIOMAILTHUX KUBOTHBIX».

JladopaTopHas padoraNel9 «3yueHne METOJ0B CENEKIIMN PACTEHUI.

IIpakTnueckas padora Nell «IIpuBuBKa pacTeHui.

Jkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJEKIMM PacTeHUH M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIA YJ4aCcTOK, B TEIIMYHOE
X034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHo10rust U CHHTeTHYeCKasi 0M0JIOTHs
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OOBeKTBl, HCHOJb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MBI, WX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAeIe. Mukpoouonornueckuii cuare3. OObeKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEUaroUIUecs B IpUPoie ONOCUHTETUYECKUE ITYTH.

Kiterounas umxeHepus. MeTonpl KyJlbTypbl KIETOK M TKaHEH pPaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus W coMaTHyeckwii sMmOpuoreHe3. Mcmonb3oBaHue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NONUKTOHATLHLIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexkoHcTpyKiust sIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pekomOunantHeiXx JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIIEKTHUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHE W JTHUYECKHEe MpoOIeMbl T'e€HHOU
HUHXEHEepPUH.

Memununckue 6uotexnosoruu. [loctreHomuas nudposas meaumnuaa. [1IP-auarnoctuka.
MeTab0IOMHBIN aHaJIN3, TEHOIIEHTPUYECKUN aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. Vcmonp3oBaHWe CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OuouHXKeHepuss Uisl pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKIWH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneli OPBU, ycTtanoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmupt u  cxembl:  «Vcrmonp30BaHUE  MHUKPOOPraHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTouHas uHxkeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora Ne2(«3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora Nel2 «IlosrydyeHrne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

IkeKypeust «buoTexHOIOrUs — BaKHEHIIas MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».

16



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAaHHE OOYy4YaloU[MMUCA  POCCUMCKONM  Ipa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPEAEIEHHUIO,
Haiuyue momusayuu K OOyUEeHUI0 OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXKJIEHUI JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOCH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMM, MNpuCymumMu CHUCTEME
OMoJorM4eckoro  oOpa3oBaHUS, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOM  KYJIbTYpBI,
CnocoOHOCmU cmasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBI.

JImgHOCTHEIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 ouoJioruu JOCTUT'alOTCA B €IUMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOMOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU IICHHOCTAMU, NMPUHATBIMH B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpPEeKHOTO  OTHOIIEHHS K  KyJAbTypHOMY  HACIEOUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

1) rpakIaHCcKOro BOCIIMTAHMS

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 YJIEHa POCCHICKOTO OOIIECTBA;

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

FOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATEIbHBIX 3a/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENIATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEGHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE y4YUThIBATh B CBOUX JCUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPU OOCYKJIEHUH CIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM J1eATENbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTb POCCUICKOM IpaX1aHCKOM MIEHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOHN, ropaocTu 3a CBOM Kpai, CBOXO
Ponuny, CBOM S3BIK M KyJBTYPY, MPOILIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K TMPHUPOJHOMY HACIEIUI0 M TaMITHUKAM MPHUPOJIBL,
nocTkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;
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CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJIOFI/II/I, IIOHUMAaHHuA 3HA4YCHU A 6I/IOHOFI/II/I B IIO3HAHWH 3aKOHOB IPUPOJbI, B JKU3HHU YCIIOBCKA U
COBPEMEHHOTO 00IIeCTBA;

uaeiHast yoex IEHHOCTh, TOTOBHOCTD K CIIY’KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

OCO3HAHMUE JYXOBHBIX IECHHOCTEN POCCUICKOTO HAapO/a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTU;

0CO3HAHME JIMYHOTO BKJIAa B IOCTPOCHHUE YCTONYNBOTO OYyIyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeMENHON XU3HU B COOTBETCTBUU C TpaguuusaAMU HapOOd0B
Poccuu;

4) 3cTEeTHYECKOr0 BOCIUTAHMS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYas 3CTECTUKY 6I)ITa, HAay4YHOI'O U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OEHHOCTH;,

TOTOBHOCTb K CAaMOBBIPAKXCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHE IIPOABIIATH
KauecTBa TBOPUYCCKOM JIMIHOCTH,

S5) ¢usuuyeckoro BocnUTAHUS, (POPMHPOBAHMA  KYJbTYPbl  3[10POBbSI M
IMOLUMOHAJIBLHOTO (JIaroNnoIy4ns:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro o0opasza Xu3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3UyYecKas aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHe LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOIEHUS alKOTroJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOU JCSITEILHOCTU TEXHOJIOTUYECKON U COIIMANIbHOM HAMIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHAIBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSIKEHUH BCEU
KU3HU;

7) 3KOJIOrHYeCcKOro BOCIUTAHMA:

9KOJIOTHYECKHU 11e1ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa TJIAaHUPOBAHHS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX TMOCIIEICTBUI TS OKPYXKAIOLIEH cpeapl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs,;
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CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU MPOoOJIeM, CBA3AHHBIX C PAMOHAIBHBIM IPUPOAONOJIB30BAHUEM (COOIIIOCHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIUX BPEI OKpYXKaIoLIeH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS MpPEIIPUHUMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJIOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIlIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOIO Ha JHaliore KYJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenuuku OUOJIOTUM KakK HayKH, OCO3HaHHs €€ poju B (HOpMHUpPOBAHHUH
PaIMOHAIBLHOTO HAYYHOT'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIOLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnH MpoOIeM COXpaHeHHs PUPOTHOTO PaBHOBECHS;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJSX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAIbHON
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOILIET0 MHUpPa M MPOUCXOASIIMX B HEM HM3MEHEHUH, yMeHHUEe JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 TOJY4eHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIs pelieHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
UCCIIEIOBATENbCKYIO ACITeIbHOCTh UMHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTaHpeﬂMeTHLIC pe3yiIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «buonorus» BKIIIOYAIOT:
3HAYUMBIC  IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA o6yqa10m1/1xc;1 MCKIUCHUIIIIMHAPHBIC
(MG)KHPCI[MCTHBIC) 06IueHaquHe IMMOHATHSA, OTPAKAIOIIUEC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUpa
n CHCHH(bHKy MCTOIOB NO3HAHUA, UCHIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BeH_[eCTBO, OHEPprus,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MPUHIHUII, THUIIOTEC3a, 3aKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOIlCHI/Ie, HU3MEPCHUC, SKCIICPUMCHT U I[pyl"I/IC); YHUBCPCAJIIBHBIC
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yueOHbIe neiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKAaTUBHBIC, PErYJSTHBHBIC), 00ECIIeUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHOW T'PAMOTHOCTH M COIMAIBHONH KOMIIETEHIMH OOYy4aroIInxcs;
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXTUCIUIIIIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B TMO3HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OWOJOTMM HA YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyyaromerocsi OyayT c(hOpMUpPOBaHBI MO3HABATENbHBIC YHUBEPCAIBHBIC Y4€OHBIE NEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJbHBIC Y4eOHBIC JEHCTBUSA, PETYISATUBHBIC YHHUBEPCAJIHHBIE
y4eOHbIe ISHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHbIe pe3yJbTaThl OCBOSHHS MPOTPaMMBI CpeIHero oO0mero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OgiaieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIMpOBaTh M aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHHUS, Kilaccudukanuy, o00OIIEeHUs), pPaCKPbIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATE CBSI3U C IPYTUMH MTOHITHSIMH ),

OTIpENIeNATh e JACATENbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPHUH WX JTOCTHKCHHS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BAaTh OHMOJIOTHYECKUE MOHATHS JUIsl OObsACHEHUs (AKTOB M SIBICHUN >KUBOU
HIPUPOJIBL;

CTPOMUTH JIOTUYECKHE PACCY)KIEHHsS (MHAYKTUBHbBIE, JEIyKTUBHBIE, II0 aHAJIOTUH),
BBISIBJIATE 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUCHHUS;

INPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabatTbIBaTh IUIaH PEeLICHUs MPOOJIEMBbI ¢ YUETOM aHAIU3a UMEIOIUXCA MaTepUaIbHbIX
U HEMaTepUalbHbIX PECYPCOB;

2) 6a30BbIe HCCIeI0BaTEIbCKHE IeHCTBHS:

BJIaJIeTh HABBIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HaBBIKAMU
paspelieHus npodseM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HMOUCKY METOJOB
peleHus MPaKTUUECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh pPa3JIM4YHbIE BHUJIbI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTYyallUsX, B TOM 4HUCIE IpU
CO3/IaHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(opMuUpOBaTh HAYYHBIH THIl MBILIUIECHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOPa30BaTEJILHOW NEATENBHOCTH U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUNOTe3y €€ peleHMs, HaXOJWUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IOJIydeHHbIE B XOJ€ pELIeHUS 3aJaud pPe3yJabTaTbl, KPUTHUECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
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J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIIATh IIEJICHANPABICHHBIN MMOUCK IMEPEHOCAa CPEACTB U CIIOCOOOB NEHCTBHS B
podeCcCHOHANBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHMWA B  I[IO3HABATENBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
poOJIeMBI M 3a/1a4H, IOTTYCKAIOIINE alIbTePHATUBHBIEC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe ydyeOHOTO mocoOus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBApsIX W CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHaIM3UpPOBaTh HHMOPMALMIO DPA3IUYHBIX BUJIOB U (QOpM
MIpPE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U OTOOpe
OuroJIOTUYECKOM HH(pOpMaILIUU, HE0OXOAMMOM JIJIsl BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

MpUOOpETaTh OMNBIT HCIOJIb30BAHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeACTaBIeHUS OHOJOrHYEeCKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIbI, PUCYHKH U IPYTOE€);

OBiajgeHHne YHHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menne:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJlore
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH
CYy)KJEHUS OTHOCHUTEJIbHO BBINOJHEHUS MpelaraéMod 3aJadyd, Y4YUThIBaTb HMHTEPECHl M
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOabHbIE CpeAcTBa OOLICHMS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUS KOH(PIUKTHBIX CUTYallui, YMETh cMIr4aTh KOHGIUKTHI U
BECTH MEPETOBOPHI;

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (popme
(bopMynupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3PEHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
peleHn OMOJOTHYEeCKOr PoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YyueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESITEIbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA M0 €€ NOCTHMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POIU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLEHUBATh UIEH C MO3ULIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;
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OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTYyalUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiajieHHe YHUBEPCAIbHBIMH PEryJsiTHBHBIMH JIEHiCTBUSMM:

1) camoopranu3anusi:

WCII0JIb30BaTh OHMOJIOTMYECKUE 3HAHUS I BBISABICHUS NTPOOJEM W HX pEIICHHS B
KU3HCHHBIX M YICOHBIX CHTYAIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTHUECKUX 3HAHWUHU ILIEJIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX U TMOCTYNKaX IO OTHOLICHUIO K >KUBOM IMPUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKaIOIUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3aaud B 0Opa30BATEIbHOM JEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTb KOPPEKTHBBI B JIEATEIHLHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEJISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYaIllH, BBIOOpA BEPHOTO pEUICHHUS;

YMETh OIEHUBATh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHHS 10 UX CHIDKCHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTaTOB JICATEIbHOCTH;

3) npuHsATHE CeOS M APYrUX:

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YesloBeKa.

NNPEJMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3yabTaTbl OCBOCHHUS cojiepKaHus ydeOHOoro mpenmera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOT0 00y4eHUsT 00yJarOIMuXCs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBUII 1O OCBOCHMIO, HHTEPHpPETallMd U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Xe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeaqmeTHbie pe3ynbTaTsl MPeACTaBIeHbl 10 To1aM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOeHHs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

BJIaJICHUE CUCTEMOM OMOJIOTMYECKHUX 3HaHUM, KOTOpas BKJIIOYAeT: OCHOBOINOJArarolne
OuoJIoTHYEeCKUe TEPMHMHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, roMeocTas,
CaMOPETYJISLNs, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, H3MEHYUBOCTb, POCT U Pa3BUTHUE),
Oouonornuyeckue Tteopun (kimetouynas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTeHHuil), 3aKOHbI (€IMHOOOpa3ns MOTOMKOB
IIEPBOr0 MOKOJICHHUs, PACLIEIICHUS, YUCTOTHI FaMeT, HE3aBUCUMOTI0 HacyienoBanus I'. Mennens,
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FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHuuBoctu H. W. BaBuiosa), npuHUunbsl
(KOMIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAaMU HAYYHOTO TO3HAHHS, UCHOJIB3yEeMBIX B OHOJOIMYECKHX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIE IPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKa, CTPOECHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHNS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO M TeTepoTpo(HOr0 TUIOB NMUTAHHS, (POTOCHMHTE3a W XEMOCHHTE3a,
MHTO3a, MeH03a, FraMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAJIHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DA;

YMEHHE BBISABJIATh OTJIWYUTENbHBIE MPU3HAKH KMBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE pemniatb OWOJIOTMYECKHE 3aJadd, BBISBISATh MNPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEeIyeMbIMU OHOJOTUYECKUMH TpOIleCCaMd M SBJICHUSMHM, JI€l1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTaTOB;

YMEHHE BBIMOJHATH JIaOOpaTOpHbIE U IMpaKTH4YecKue padoThl, cOOM0IaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, IMPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys LeNb UCCIEI0BaHNS, aHATTM3UPOBATh MOJIYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HCCIIEOBATEILCKON paboTe MO OMOJIOTHH, HKOJIOTHH U
MEAULMHE, MPOBOAMMOIN Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, M MyOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUN B 001acTH
OMOJIOTUM M MeIULMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBJIEHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHbBIX OPTaHU3MOB);

[IpenmeTHble pe3ynabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJOIMM B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJBI M PELICHUH SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PELICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOIO OTHOLIEHHS K
IpUpOJE, OOILIECTBY, YENIOBEKY, O BKJIAZE POCCUICKMX U 3apyOeXHbIX Yu€HBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET OMpPENENCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralomUX OHOJOTMYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBojronoHHas Tteopuss Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HalpaBIECHUSIX
sBotiroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
9KOJIOTHUECKOH MHUpaMUbl YHEPTHH ), TUIIOTe3bl (TUnoTe3a «mupa PHK» V. 'nnbepra);
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YMEHHE BJAJCTh OCHOBHBIMH METOJAMH HAy4HOTO IIO3HAHUS, HCIIOJIb3yEMbIMH B
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB W JKOCHUCTEM (OMHCaHHE, H3MEpEHHE,
HaOJII0JICHUE, DKCIIEPUMEHT), ClIoco0aMM BBISBIICHHS M OLICHKH aHTPOIIOTEHHBIX U3MCHCHHI B
IPUPO/IC;

YMEHHE BBIJCISATh CYIICCTBCHHBIC NPH3HAKH: BHIOB, OHOTCOIICHO30B, DKOCHCTEM U
onocdepsl, CTAaOMIM3UPYIOLIETO, IBIKYIIETO U Ppa3pbIBAIOIIETO €CTECTBEHHOrO 0TOOpa,
AJUIOTIATPUYECKOTO M CUMITATPUYECKOTO BHI000PA30BaAHUS, BIUSHUS IBHIKYIIUX CHJ BOJIIOLUH
Ha TeHO(OH] MOMYJISIUY, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, YepeIOBAHUS
HAIpaBJICHUH YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBS3M MEXKIYy MPOIECCAMU 3BOJIIOLUY, BIKYIIUMH
CHJIAMU aQHTPOTIOTEHE3a, KOMIOHCHTAMH Pa3IMYHBIX dKOCHCTEM M MPHUCHOCOOJICHUSMHU K HUM
OpraHHU3MOB;

YMEHHE BBISBIIATH OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpeie oOWTaHHs, a0MOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpraHM3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX H3MEHCHUH B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPIyMEHThI, OHOJIOTHYECKYI TEPMUHOJIOTHIO U
CHMBOJIUKY ISl JIOKAa3aTelbCTBA POJCTBA OPraHW3MOB PAa3HBIX CHUCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTAHHSI, EIUHCTBA YEIOBEYCCKUX PAC, HEOOXOJUMOCTH
COXpaHEHHsT MHOrOOOpa3usi BUIOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOJIBI U
YeJI0BEUECTBA;

YMEHHE BBIJIBUTaTh THIIOTE3bl, MPOBEPITh HX OSKCICPUMCHTAIBHBIMH CPEICTBAMH,
bopMyHpys 1EeNb UCCIIETOBAHMS, aHATTM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Y4acTBOBAaTh B Y4€OHO-HMCCIIEIOBATEIHCKON padOTe MO OMOJOTHUH, DKOJIOTHH W
MEIUIMHE, TPOBOJAMMON Ha 0a3ze IIKOJIEHBIX HAyYHBIX OOIIECTB, W IMYOJWYHO TNPEACTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O WPOMCXOXKACHUU JKU3HHU, YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TJI00aThHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIN BBIOOP OyayIei npoheccHoHaTbHON AESTEIbHOCTH B
obOmactd  OMOJIOTHH, 9SKOJOTHUH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO XO3SCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOrO O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUSI.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KVIACC

n/n

HaumeHnoBanue pa3jesioB U TeM
NPOrpaMMmblI

KoandecTBO 9acoB

Bcero

KP 1P

JuexkTpoHHble (UG poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

buonorus kak Hayka

0P «TpeHaxep «061aKo 3HAHUA.
LLIkona». buonorusa, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

JKuBrle cucTeMBI 1 HX HN3YYCHUEC

0,5

J0P «TpeHaxep «0O61aKo 3HaHWIA.
LLIkona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

buonorusa xinetkn

0.5

30P «TpeHaxep «061aKo 3HAHMIA.
LLIkona». buonorus, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

Xumudaeckas opranu3anus KJICTKU

10

30P «TpeHaxep «061aKo 3HAHMIA.
LLkona». Buonorus, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

Crpoenue u GyHKIHUU KIETKU

30P «TpeHaxep «061aKo 3HAHMIA.
LLkona». Buonorus, 10 Knacc
(yrny6neHHbIA)»
https://school.oblakoz.ru/materials/463622

OOMeH BellecTB U IpeBpalleHle YHEPTUU B
KIIETKE

J0P «TpeHaxep «061aKo 3HaHWUA.
LLkona». Buonorus, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

HacnencrBennast nagopmarys u

0P «TpeHaxep «O61aKO 3HAHUA.
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peanu3anus €€ B KIETKE

LLkona». buonorusa, 10 Knacc
(yrnybneHHbIn)»
https://school.oblakoz.ru/materials/463622

JKM3HEeHHBIN UK KIIETKU

0P «TpeHaxep «061aKo 3HAHUA.
LLikona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

Crpoenue u GyHKIIUHA OPraHU3MOB

17

1.5

J0P «TpeHaxep «0O61aKo 3HaHWIA.
LLIkona». buonorusa, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

10

PasMHOkeHME U pa3BUTHE OPraHU3MOB

1.5

30P «TpeHaxep «061aKo 3HAHMIA.
LLikona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

11

I'emetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MEHYUBOCTH OpPraHn3MOB

0.5

30P «TpeHaxep «061aKO 3HAHMIA.
LLikona». buonorus, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

12

3aKOHOMepHO CTH HACJICACTBCHHOCTHU

10

30P «TpeHaxep «061aKo 3HAHMIA.
LLkona». Buonorus, 10 Knacc
(yrny6neHHbIA)»
https://school.oblakoz.ru/materials/463622

13

3aKOHOMepHO CTH UIBMCHYHNBOCTHU

0P «TpeHaxep «061aKo 3HaHWUA.
LLkona». Buonorus, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

14

I'eneTnka yenoBeka

0.5

30P «TpeHaxep «O61aKO 3HAHUA.
LLIkona». Buonorus, 10 Knacc
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(yrnybneHHbIn)»
https://school.oblakoz.ru/materials/463622

0P «TpeHaxep «061aKo 3HAHUA.
LLikona». buonorusa, 10 Knacc

15 Cenekiusi OpraHu3MOB 4 15 .
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622
J0P «TpeHaxep «061aKo 3HaHWUIA.

16 buoTexHoNOTHSA ¥ CHHTETUYECKAs 4 1 LLikona». Buonorua, 10 Knacc

Ooumoorus (yrny6neHHbIn)»

https://school.oblakoz.ru/materials/463622

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 102 16

[TPOI'PAMME

27




KAJTEHIAPHO-TEMATHYECKOE IINIAHUPOBAHUE 10 KJIACC
N KouunyecTBo aara pumeu.
[1]
- Tema ypoka 4acoB
n/n yp 30P
Bcero | KP | IIP | nnaH dakT
T.1 buosorus kak Hayka (14.)
01.09 J0P «TpeHaxkep «Ob1aKo 3HaHUMA.
1 buonorus kak KOMIUIEKCHas HayKa U 1 LWkona». buonorus, 10 knacc
KaK 4acTh COBPEMEHHOTO O0IIeCTBa (yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622
T.2 /KuBble cucTeMbl M UX CBOMCTBA(24.)
X € CHuCTE CBOCTBA 05.09
BB MCTEMBL 1 X CBOUCTR 30P «TpeHarkep «061aKo 3HAHUIA.
IIpakTH4eckas pabdora
LLUKkona». buonorusa, 10 Knacc
2 «Hcronp30BaHue pa3IMYHBIX METOJOB 1 0,5 .
P U3yUYCHUH KUBBIX CHCTEM)» (yray6neHHbi4)»
p yi ' https://school.oblakoz.ru/materials/463622
3 YpoBHEBast OpraHu3aIus ) KUBbIX 1 07.09
CHUCTEM
T.3 buoaorust kjierku (24.)
08.09 30P «TpeHaxkep «061aKO 3HAHUIA.
4 Hcropus OTKpBITUS U U3YyYEHUS 1 LWkona». buonorua, 10 knacc
kierku. Kinerounas T. (yrnybneHHbIi)»
https://school.oblakoz.ru/materials/463622
MeToabl MOJEKYISAPHON U KIETOUYHOMN 12.09
ouonoruu. Illpakruyeckasi padora OP «TpeHaxep «Ob6nako 3HaHui. LLkona».
5 Nel «M3ydyeHne METOI0B KIIETOYHOU 1 05 Buonorua, 10 knacc (yrnybneHHbin)»

Ouosorun
(xpomarorpadusi,3naekrpodopes,

https://school.oblakoz.ru/materials/463622

28




muddepeHnnaibHOe
uentpudyruposanue, [T1P)»

T.4 Xumuueckasi opranu3anus kjieTku (94.

14.09 0P «TpeHaxkep «061aKo 3HaHUIA.

6 XUMHYECKUN COCTAB KIIETKU tikona». Bmoiwrma, 10 knace
(yrnybneHHbIin)»
https://school.oblakoz.ru/materials/463622

15.09 J0P «TpeHaxkep «Ob1aKo 3HaHUIA.
7 MuHepalibHbIE BEIIECTBA KIIETKH, UX LLkona». buonorusa, 10 Knacc
OHOJIOT. POJTh (yrny6neHHbIR)»
https://school.oblakoz.ru/materials/463622
OpraHnyeckue BEIecTBa KIETKH — 19.09 30P «TpeHarkep «061aKO 3HAHUIA.
8 oenku. JlabopaTopHasi padora Nel Wkona». Buonorus, 10 knacc
«O0bHapyxeHne 0eJTKOB C IIOMOTIIBIO 0.5 (yrny6neHHbIn)»
Ka4eCTBEHHBIX PEAKIUI» https://school.oblakoz.ru/materials/463622
21.09 30P «TpeHaxkep «061aKO 3HAHUIA.
9 CBoiicTBa, KIaccupuKaius u LWkona». Buonorusa, 10 knacc
dbyHKIIMM OETKOB (yrny6neHHbIn)»
https://school.oblakoz.ru/materials/463622
22.09 30P «TpeHaxkep «061aKO 3HAHUIA.
10 Opranuueckue BEIIecTBa KIETKH — LUKona». buonorusa, 10 Knacc
YIJIEBOIBI (yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
26.09 0P «TpeHaxep «06naKo 3HaHUIA.
11 Opranuueckue BEIIecTBa KIECTKH — LUKona». buonorusa, 10 Knacc
JIAIHU B (yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622
12 Hyxneunossie kucnotsl. IHK u 28.09 30P «TpeHaxkep «061aKo 3HAHUIA.
PHK. JIabopaTopnasi paGora Ne 0.5 LWkona». Buonorus, 10 knacc
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2« ccnenoBanre HyKJICMHOBBIX
KHUCIIOT, BBIICTICHHBIX U3 KJICTOK
Pa3IUYHBIX OPraHU3MOBY
CexBenupoBanue [JHK. Meroapt
TCHOMUKH, TPAHCKPUIITOMHKH,

(yrnybneHHbIin)»
https://school.oblakoz.ru/materials/463622

MIPOTECOMUKHU
29.09 J0P «TpeHaxkep «ObnaKo 3HaHUMA.
13 Crpoenue u pynkuuu ATO. [Ipyrue LWKona». buonorus, 10 knacc
nykieosuarpudocdars (HTD) (yrnybneHHbIn)»
https://school.oblakoz.ru/materials/463622
14 KoHTponbHas paborta Nel 03.10
T.S Crpoenue n pyHkuum Kjiaerku(94.)
15 MeTo1bl CTPYKTYpHOM OHOJIOTHH 05.10
06.10 30P «TpeHaxkep «061aKO 3HAHUIA.
16 Tunel knerok. [IpokapuoTnueckas LWkona». Buonorusa, 10 Knacc
KJIETKA (yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
CtpoeHue s3yKapuoTUYECKOUN KIIETKHU. 10.10
17 IIpakTHyeckasi padora 2
«/3ydeHne CBOMCTB KJIETOYHOU 0.5
MeMOpaHbI»
12.10 0P «TpeHaxep «06naKo 3HaHUIA.
. LKona». buonorusa, 10 Knacc
18 [ToBepxXHOCTHBIN anmapaT KJICTKH .
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
OnHomMeMOpaHHbIE OPTaHOUIbI 13.10
19 knetku. Ilpakrudeckas padora 05

3«I/I3yquHe JABHXKCHUS IUTOIIIIA3MbI
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B PACTUTCIIbHBIX KIICTKAX»

20

ITomyaBTOHOMHBIE OpraHOMIbI
KJICTKH: MUTOXOHJIPUH, TTACTH/IBL.
JlabopaTopHas pa6ora 1
3«HMceenoBanme mia3Moan3a u
JIETJIa3MOJIN3a B PACTUT.KJIETKaX»

0.5

17.10

0P «TpeHaxkep «061aKo 3HaHUIA.
LUkona». buonorua, 10 Knacc
(yrnybneHHbIin)»
https://school.oblakoz.ru/materials/463622

21

HemeMmOpaHHble OpraHou bl KJIETKU 1

19.10

22

Crpoenue u QyHKIUU sapa
CpaBHHTENBbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTopHasn 1
padorad «3ydenue cTpoeHus
KJIETOK Pa3JInYHBIX OPT.

0.5

20.10

J0P «TpeHaxkep «Ob1aKo 3HaHUIA.
LLkona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

23

KoHTponbHas paborta Ne 2 1

1

24.10

T.6 OOMeH BelecTB M NMPeBpallleHUE FJHEPT

HH B K

JgeTke (94.)

24

ACCUMWIISIIIAS U AUCCUMIIISIITIS —
JIB€ CTOPOHBI MeTaboym3Ma. Tumsl
oOmeHa BeriecTB. JlabopaTopHas
padora S«l3ydenue 1
KaTaJIMNTUYECKOI aKTUBHOCTHU
(dhepmeHTOB ( aMuUIa3bl WIN
KaTaJiasbl)»

0,5

26.10

25

depMeHTAaTUBHBIHN XapakTep peaKuuit
KJIETOYHOTO MeTaboIM3Ma.
JladopaTopHas pa6ora 6
«M3ydenue GpepMeHTaTUBHOTO 1
pacliienyieHus epoKCcuaa BoIopoJia B
PacTUTENIbHBIX U )KMBOTHBIX
KJIETKax»

0.5

27.10

0P «TpeHaxep «06naKo 3HaHUIA.
LKona». buonorusa, 10 Knacc
(yrny6neHHbIA)»
https://school.oblakoz.ru/materials/463622
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07.11 30P «TpeHakep «061aKO 3HAHUIA.
26 benku-akTuBaTOpHI U Oenku- 1 LLUKkona». buonorua, 10 Knacc
WHTUOUTOPBI (yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622
27 ABTOTpO(DHBIN THII 0OMEHA BEIIECTB 1 09.11
28 ®doTOoCUHTE3 10.11
Xemocunres. JlabopaTopHasi 14.11
29 padora’ «CpaBHEHHUE TPOIIECCOB 1 05
(GOTOCHHTE3a 1 XeMOCHHTE3a) '
AHa’poOHbBIE OpraHu3Mbl. Bus 0P «TpeHaxep «061aKo 3HaAHUIA.
30 opoxxenus. Jlaboparopuasi padora8 1 05 16.11 Wkona». Buonorus, 10 knacc
«CpaBHEHHE NPOLECCOB OPOKEHUS U ' (yrny6neHHbIi)»
JIBIXaHUS)) https://school.oblakoz.ru/materials/463622
31 AspoOHBIE OpraHNu3Mbl. DTaIbl 1 17.11
JHEpreTud. oOMeHa
DHeprusi MeMOpaHHOTO TpajueHTa 21.11
32 npoToHoB. CuHTe3 AT®: paboTa 1
npoToHHON AT®-cuHTa3bI
T.7 HacaencrBenHasi uHGopManus 1 peajiu3anus ee B Kiaerke (4.
33 Peakiuyn MaTpuyHOrOo CHHTE3a 1 23.11
24.11 0P «TpeHaxep «06naKo 3HaHUIA.
34 Tpanckpunuus — MaTpUYHBII 1 LWWkona». buonorua, 10 knacc
cunte3 PHK (yrny6neHHbIiA)»
https://school.oblakoz.ru/materials/463622
35 Tpancnsauus u e€ sransl 1 28.11
36 Koauposanue amuHokuciot. Poiss 1 30.11
pubocom B OMocHHTe3€e Oenka
37 Opranuzanys resoma y IpoKapuoT u 1 01.12
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JYKapHOT

MonekynspHble MEXaHU3MbI

30P «TpeHaxkep «061aKO 3HAHUIA.
LUkona». buonorua, 10 Knacc

38
JKCIIPECCUU T'€HOB Y YKAPUOT (yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
Bupycsl — BHEKJIETOUHBIE (OPMEI 05.12
YKU3HU U O0JIUTAaTHBIE TTapa3UThI.
39
IIpakTnueckas padora «Co3nanue 0.5
MO/JIETIA BUPYCa»
BupycHsie 3a00s1eBaHms YeIoBEKa, 07.12 30P «TpeHakep «061aKO 3HAHUIA.
40 YKUBOTHBIX, PACTCHHI LLUkona». buonorusa, 10 Knacc
HanoTtexHonoruu B OHOJIOTHH U (yrny6neHHbIiA)»
MeIUIIMHE https://school.oblakoz.ru/materials/463622
41 KoHTponbHas pa6ota Ne 3 08.12
T.8 ’KusHeHHbI MUK KJIeTKH (64.)
42 JKM3HEHHBIN ITUKIT KICTKH 12.12
43 Martpuunsiii cuaTe3 JJTHK 14.12
15.12 30P «TpeHaxep «O6nako 3HaHUI.
Xpomocomsbl. JlabopaTopHast P P«
LUKona». buonorusa, 10 Knacc
44 padora9 «M3yuyeHue XxpoMOCOM Ha .
0.5 (yrny6neHHbI)»
TOTOBBIX MHKPOIpPEIapaTax»
poripenap https://school.oblakoz.ru/materials/463622
45 JleneHue KICTKH — MHTO3 19.12
Tuns! knetok. Kapuokunes n 21.12 .
0P «TpeHaxep «06naKo 3HaHUIA.
uutokuHes. Jlaboparopuasi paéora
LKona». buonorusa, 10 Knacc
46 10 «Ha0aroaenne MUTO3a B .
0.5 (yrny6neHHbI)»
KJIeTKaX KOHYMKAa KopellKa JIyKa
P YK https://school.oblakoz.ru/materials/463622
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsuus >kM3HEHHOTO LIUKJIA 22.12
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KJICTOK

T.9 Crpoenue u pynkuuu opranuzmon (174.)
48 OpranusMm Kak eMHOE LIEJI0e 1 26.12
. 28.82 0P «TpeHaxkep «061aKo 3HaHUIA.
Tkanu pacrenuii. Jlaboparopuasi
. LUkona». buonorua, 10 Knacc
49 pa6ora 11 «M3yuenue Tkanei 1 .
ACTCHI 0.5 (yrny6neHHbIN)»
TCHUH
p https://school.oblakoz.ru/materials/463622
TkaHM KUBOTHBIX U YeJIOBEKA. 29.12
50 JlaGopaTopHasi padora 12 1 05
«M3ydeHne TKkaHel KUBOTHBIX) '
Oprassl. CHCTEMBI OPraHOB. 09.01
51 JlaGopaTopHasi padora 13 1
«HA3yyeHue opraHoB IIBETKOBOI0 0.5
pacTeHus»
52 Ormopa Tena opraHu3MoB 11.01
53 JIBM>KEeHME OpraHu3MOB 12.01
54 [Iuranue opraHu3MoB 1 16.01
18.01 30P «TpeHaxkep «061aKo 3HAHUIA.
[IuTanue MO3BOHOYHBIX KUBOTHBIX.
LUKona». buonorusa, 10 Knacc
55 [TumeBapurtensHas cucreMa 1 .
OBeKA (yrny6neHHbI)»
q
https://school.oblakoz.ru/materials/463622
56 JIpIxaHue opraHu3MoB 1 19.01
57 JIpIXaHH€ ITI03BOHOYHBIX >KHUBOTHBIX U 1 23.01
YenoBeKa
58 TpaHcnopT BemecTs y OpraHu3MoB 1 25.01
26.01 0P «TpeHaxkep «061aKo 3HAHUIA.
KpoBeHnocHast cucrema no3BOHOUYHBIX
59 1 LWkona». Buonorusa, 10 knacc

JKHMBOTHBIX N YCJIOBCKA

(yrny6neHHbIA)»
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https://school.oblakoz.ru/materials/463622

60 Brigenenue y opraHusmMoB 1 30.01
R —— 01.02 0P «TpeHaxkep «061aKo 3HaHUIA.
61 Pas/IpakuMOCTh 1 PeryIAIs y 1 Lkona». Bmoiwrm, 10 knacc
OpraHH3MOB (yrny6neHHbIin)» |
https://school.oblakoz.ru/materials/463622
62 NMMyHHas cuctema yenoBeka 1 02.02
I'ymopanbHas peryanus u 06.02
63 9HJIOKPUHHAS CUCTEMa KUBOTHBIX U 1
YeJIoBeKa
64 KoHTponbHas pabota Ne 4. 1 1 08.02
T.10 PazmHoKeHue ¥ pa3BUTHE OPraHu3mMoB (84.)
65 ®opMBI pa3MHOXKEHHS OPTaHU3MOB 1 09.02
66 [TonoBoe pa3MHOKEHUE 1 13.02
67 Meiio3 1 15.02
I'ameTorenes. ObpazoBaHue U 16.02
pa3BUTHE IIOJIOBEIX KIETOK. 0P «TpeHarkep «061aKo 3HAHUI.
68 JlabopaTopHas pa6ora 14 1 WKona». Buonorus, 10 knacc
«H3yyeHune cTpoeHHs MOJIOBBIX 0.5 (yrny6neHHbIn)»
KJIETOK HA rOTOBBIX https://school.oblakoz.ru/materials/463622
MHUKpOIIpenaparax»
69 WNunuBuayalbHOE pa3BUTHE 1 20.02
OpPraHMU3MOB — OHTOI'€HE3
22.02 0P «TpeHaxep «06naKo 3HaHUIA.
70 3aknaaka OpraHoB U TKaHEH U3 1 LLIKona». bBuonorusa, 10 Knacc
3apOJBIIIEBEIX JIUCTKOB (yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622
71 Poct u pazButHe )KMBOTHBIX. 1 27.02
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JlabopaTopnas pa6ora 15
«BbIsiBJIeHMe TPU3HAKOB CXOJACTBA
3apoablileil MO3BOHOYHBIX
KUBOTHBIX»

0.5

72

Pa3sMHOkeHUE U pa3BUTHE PACTCHUM.
JlabopaTopHas pa6ora
16«CTpoeHue opraHon
Pa3MHOKEHHS BBICIIUX PACTECHHID

0.5

29.02

0P «TpeHaxkep «061aKo 3HaHUIA.
LUkona». buonorusa, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

T.11 I'eneTuKa — HAYKA 0 HACJIEACTBEHHOCTH

U UIBMCHYMBOCTH OPraHu3MoB

73

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAYKH.

1

01.03

74

OCHOBHBIE TOHATHUSI Y CHUMBOJIEI
reHetuku. JlabopaTtopuasi padora
17«/Ipo3oduia kak 00beKT
reHeTHYeCKHX UCCIeI0BAHMIN

0.5

05.03

T.12 3aKkOHOMepHOCTU HacneacTBeHHOCcTU (1

75

3aKOHOMEPHOCTH HaCIICIOBaHHS
MpHU3HAKOB. MOHOTHOpHTHOE
ckpenruBanue. [lpakTudeckas
padora 4"U3ydeHue pe3yJibTAaTOB
MOHOTHOPHUIHOTO CKPCITUBAHUS Y
po30¢uIs"

0.5

07.03

30P «TpeHaxkep «061aKO 3HAHUIA.
LUKona». buonorusa, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA

12.03

77

AHaJ'H/I3I/IpyIOH_ICC CKpCIIUBaHHC.
Henonnoe AOMUHHUPOBAHUC

14.03

78

JurubpuiHoe CKpeluBaHue.
IIpakTnuyeckas padora

0.5

15.03
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S«H3ydeHue pe3yabTaToB
AUTHOPUAHOIO CKPelIMBAHUSA Y

IPp030(QHITBD)
79 IIuTosmornueckre OCHOBBI 1 19.03
JTUTHOPHUTHOTO CKPEITUBAHUS
80 CuenyieHHOE HaclieI0BaHUE 1 21.03
MIPU3HAKOB
22.03 J0P «TpeHaxkep «0Ob1aKo 3HaHUIA.
81 XpOMOCOMHAsI TEOPUS 1 LLikona». buonorusa, 10 knacc
HacCJIEeJICTBEHHOCTH (yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622
82 ['enernka mona 1 02.04
83 I'eHOTHI KaK IIEJIOCTHAS CHCTEMA 1 04.04
T.13. 3aKOHOMepPHOCTU M3MmeHuUMBocT (74.)
84 FeHeTI/IqE:CKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1 05.04
pacTeHuH, )KUBOTHBIX U YEJIOBEKA
09.04 30P «TpeHaxkep «061aKO 3HAHUIA.
85 HN3MeH4YnBOCTb MpU3HAKOB. Bribl 1 WWkona». Buonorusa, 10 knacc
W3MEHYMBOCTH (yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
86 MoaudukanroHHas K3MEHUYNBOCTh 1 11.04
BapuannoHHbli psii 1 BapualluOHHAs 12.04
kpuBas. JlabopaTtopHasi pa6oral8 30P «TpeHaxep «061aKo 3HaHWIA.
87 «HUccaenoBanue 3aKkOHOMeEPHOCTE 1 LUKona». buonorusa, 10 Knacc
MOAU(PUKANMUOHHON N3MEHYMBOCTH. 0.5 (yrny6neHHbI)»
[TocTpoeHne BapualMOHHOTO psifia U https://school.oblakoz.ru/materials/463622
BAPUALIMOHHON KPUBON»
88 I'eHoTHIIMYECKAsT N3MEHUUBOCTb. 1 16.04
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KoMOunaTuBHast N3MEHYHUBOCTE

89

MyranuoHHast U3MEHYHBOCTb.
IIpakTuyeckas padorab
«MyTtauun y apozoguiabl (Ha
rOTOBBIX MUKPOTIpENapaTax)»
3aKOHOMEPHOCTU MYTaI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SMUTEHOMHUKA

0.5

18.04

0P «TpeHaxkep «061aKo 3HaHUIA.
LUkona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

90

KonTtponbHas padota Ne5.

19.04

T.14 TI'eHeruka 4esioBeka (34.)

91

I'enernka yenoseka. IlpakTuueckast
pabora 7«CocTaBiieHHe U AaHAJIU3
POAOCJIOBHOMW»

0.5

23.04

92

MeToabl MEMUITMHCKON I'€HETUKU

25.04

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHETHYECKUX 3a00I€BaHNN YEI0BEKA

26.04

Tema 15. Cesiekniusi opraHu3mMoB
(4u.)

94

OCHOBHBIE TIOHSITUS CEJICKIIHH.
JladopaTopHas pa6ora 19
«H3y4yeHue cOpTOB KYJIbTYPHBIX
PACTeHHii U IOPO,] IOMAITHUX
YKUBOTHBIX)»

0.5

30.04

30P «TpeHaxkep «061aKO 3HAHUIA.
LKona». buonorusa, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

95

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaGopatopnas padora 20
«M3yueHHe MeTO/10B CceJIeKIIUH
pacTeHuin»

0.5

02.05
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96

JIOCTHKEHMS CEJIEKIIUU PACTEHUM U
#*uBOTHBIX. [IpakTHUeckas padora
11«IIpuBuBKa pacTeHuiD»

0,5

03.05

97

CoxpaHeHue, u3y4eHue u
MCTIOJIb30BAHNE TEHETUIECKUX

pecypcoB

07.05

0P «TpeHaxkep «061aKo 3HaHUIA.
LUkona». buonorua, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

Tema 16 BHMOTEeXHOJOTUA M CHHTETHYECKASA

ouoJ10

rusi (4

4.)

98

buoTexHoorus kak Hayka u 0Tpacib
npon3BojicTBa. [IpakTuyeckasi
pa6ora 12«U3yueHune oObEKTOB
OMOTEXHOJIOT I

0.5

10.05

99

OCHOBHBIE
CUHTETUYECKOU
IIpakTuyeckas
«Tonyyenue
MIPOJTyKTOB.

HAaIpaBJICHUS
ouooruu
pabora 13
MOJIOYHOKHCIIBIX

0,5

14.05
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YUYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJISA YYEHUKA

10 knacc. buonorus. basoBbli ypoBeHb, y4ebHUK Nog peaakumen B.B.MNaceynnka. JonyweHo
MwuHucTepcTBom npocselleHns Poccuinckon egepaumm. Mockea «lpocselueHne» 2023
METOAUYECKUE MATEPUAJIbI JJI51 YUUTEJA

[lenensieBa O.A.,Cynuosa 1.B.Iloypounsle pa3paboTku 1o
ouonorun.Yenosek.M.:"Bako",2022 r

JIeicenko U.B. Tloypounsie mutansl.buonorus. 10 kinacc.Bonrorpag,uza-so "Yuurens",2019 r
UYepenuuxona [.B.Iloypounsie mianbl. buonorus.11 knacc.Bonrorpan,usa-so "Yuurens",2019
MyxamemxkanoB U.P. Tectel,3auersr,0munonpocs! no ouonoruu.10-11 xnaces.M.:"Bako",2021
11.Monuesa A.1O., Topranos A.B.buonorus B cxemax u tabnuuax.dpQpexkTuBHas NOAr0TOBKA K
EI'>.Mockga,2022 T
Kupunenko A.A.buonorus.CoopHUK 3a1a4 10 TeHeTrke 11 noarorosku EID.. JIETMOH,2023
13.Kupunieaxo A.A.MonekynspHas 6uonorus. COOpHUK pa3HOYPOBHEBBIX 3aJaHUI IS
noarotoBku k EI'D.JIETMOH,2018 r

14 KonecaukoB C.U.buonorus.Oxonorus.Ilogroroska k EI'D.JIETIOH,2019 r

19.KomsutoBa H.A. Xumus u 6uonorus B Tabnuiax u cxemax.Pocros-na-/lony,2022 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

www.informika.ru - snexrponssiit yueonuk "buonorus” (Bep. 2.0 - 2000) u3 mukia
"OOyuatomue SHIUKIoneAnn"". - Y4eOHbIN Kypc, KOHTpOJIbHBIE Bompockl. (Kak moms3oBarees -
cm. "Tlomomp".)

www.college.ru - pasaen "OtkpbiToro komremka" mo bronorun. Yuebuuk, mogemu, On-line
TECTBI, YUUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBuraresbHas cucrema yenoBeka'. O0pa3oBarebHbIi
caiit o npeamety buomnorus, kypc Uenosek. Ctpoenue ckenera. Mpleunas cucrema. Kak 3to
pabotaet. [Ipunoxxenus: 2 CKeNETHBIX SHIUKIONEANH; U YIUTENS - YPOKH, Tab0paTopHbIe, 6
TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorust ot Jlansl. HoBocTr 1 0030pbI 110 OMOJIOTHH,

skostoruu. [IpoGnems! u Teopun. EcTh TeMarnueckue BBITYCKH, GoToranepen, 6norpaduu
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BEIIMKUX YYCHBIX, CTICIICIOBAPE.
www.bio.1lseptember.ru - s yaureneii "S uny Ha ypok buonorun". Crareu no: boranuke,
3oonorun, buonorun - Yenosek, O01el OMOJIOrNH, JKOJIOTHH.

www.kozlenkoa.narod.ru - Dtot caiit Kosienko A.I'. - mperogaBaress u sl IperoiaBareiet,
JUTS T€X, KTO YUUTCS CaM M YUYHUT JPYTUX; OYHO U JUCTAHITUOHHO, OMOJIOTUHU, XUMUH, IPYTUM
IpeaIMeTaM - ¢ IOMOIIBI0 KoMIIbIoTepa U THTEepHET.

WWW.NSU.ru brostorus B BOTIpOCcax U OTBETAX - YUEHbIE HOBOCHOUPCKOTO AKaJeMIopo IiKka
OTBEYAIOT HA BOTIPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pasaen "buonorus" HoBocubupckoii oopazoBarenbHoit cetu. [Togdoopka
MaTepHaJIOB U CCHUIOK (MMPOTpaMMBbI, MPOEKTHI, MATEPHANIBI Y YPOKY, AOUTYPUEHTY).
www.nrc.edu.ru - "buosornueckast KapTuHa MEpa" - paszaes AMEKTPOHHOTO yaeOHUKa
"KoHnenuuu coBpeMEeHHOT0 ecTecTBO3HaHM". KOHIIeNIUK MPOUCXOXKIEHUS )KU3HA U TEOPUHU
spomtoiuu. (Ilepexoxn mo ceeuike BHU3Y "Jlanee...".)

www.livt.net - ajekTpoHHas WILTFOCTPHpOBaHHas SHIMKIoneaus "YKussie cymectsa".

Knaccudukamus u pororpadun 6e3 Tekcra.
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