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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcrecTBeHHO-Hay4Hble peaMeTs». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIIEYUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0umm, cpeaHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa30BaTeNbHBIX, BOCIIMUTATEIHHBIX M PA3BHBAIOIIMX 337a4, CBS3aHHBIX C MPOPOpUCHTAIHECH
00yJaromUXCcsi U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOW O0O0JIaCTH HAyYHOrO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Tporpamma o yue6HOMy npeamery "buonorus" gaér mpeacraBieHue o LETU U 3a/1a4ax
U3y4eHUs yaeOHoro npeamera «buosorusy» Ha yriyOJaéHHOM ypOBHE, ONPEIEIsieT 00s13aTeIbHOE
(MHBapUAHTHOE) TPEAMETHOE COJEpP)KAHHWE, €r0 CTPYKTYPUPOBAHHE IO pa3jieiiaM H TeMawm,
pacmpezienieHue 1o KiiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3YUYEHUS yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps yemy MpocMaTpUBAETCs HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HaHWM, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
OKOJIOTHYECKOTO MBINUICHHS, TPEACTABICHUN O 3J0pOoBOM oOpa3e KH3HU, Ha BOCIHUTAaHUE
OepeXKHOT0 OTHOIICHUS K OKPYKAIOIIeH MPUPOIHON cpene. B mporpamMmMe 1mo OHONIOTHH TaKxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buomnorus» B peanuzanuu Tpebdoanuii ®I'OC
COO x my1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOW ACSITEIHLHOCTH OOYYarOMIMXCs TI0
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUST Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
OmoJIornYeckoe 00pa3oBaHKE B IIKOJIC U OPUCHTHPOBAH HA PACIIMpPEHUE W YIIyOJICHHE 3HAHUN
00yJaronuxcs 0 )KUBOH MPUPOIE, OCHOBAX MOJIEKYIISIPHOM M KJIETOYHON OMOJIOTHH, YMOPHUOIOTHH
U OHONIOTUU Pa3BUTHUS, TEHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOIHUOHHOTO YYCHHS U
DKOJIOTHH.

N3ydenne ydeOHOTO TipeaMeTa «brosiorus» Ha yriyOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 00 yYAOIIUXCS K IMTOCIISAYIOIIEMY TOTYyYSHUIO OMOJIOTHIECKOT0 00pa30BaHUS B By3aX
W OpraHu3allisix CpenHero mnpodeccHoHaTbHOrO o0pa3oBanus. OCHOBY €ro cojepxaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKHU3HH, JOTIOTHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHUE CBEICHUS
MPUKIAHOTO M TMOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS



nmocJenyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMU 00YYaIOIUMUCS TIPU U3y4EeHUHU (DU3HKHU, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIsl AKUBBIX CUCTEM PA3HOrO YPOBHSI OpraHHU3allUu,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJeKIUU, OMOTEXHOJIOTUN U CHHTETUYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH O00ECHEUYUTH OCBOCHHE OOYYAIOIIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTHH, MPUKIATHBIX aCMEeKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PAa3BUTHS TOW WM MHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U MPUOOPETeHHE YMEHUI NCIIOB30BaTh TU 3HaHUS B GOPMUPOBAHUU UHTEpeEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJDKEHNS OMOJIOTMYEeCKOTr0 00pa30BaHuUs.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME  OOYYAIOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIIMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTHYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSX W COBPEMEHHBIX HCCJICJIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHON U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TCHETUKU M CEJICKITUU, OMOTEXHOJIOTHH M CHHTETHYECKOU
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU U COLIUATHHO-IKOHOMHYECKUMU
¥ OKOJIOTHYECKUMHU MPoOIeMaMy YeJI0OBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AESITENILHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO



OKPYKAIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEPbl MPOGUIAKTUKU HH(EKITMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
JKU3HEACITEIIBHOCTA B YPE3BBIYAMHBIX CUTYaIUSX MPUPOJHOTO W TEXHOTEHHOIO XapakTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSMH U COBPEMEHHBIMH HCCIEAOBAHUSIMH B OHOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOMIMXCSl [IEHHOCTHOTO OTHOIIEHUS K KHBOW MPUPOJC B LETIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIE€HETUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MHPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTH B PAllMOHATIBHOM MPUPOIOTIONB30BaHIHT
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuky 3a060aeBaHmil, o0ecredeHrne 0€30MacHOCTH KU3HEIEATEIbHOCTH B Upe3BbIUaiHbIX
CUTYAIUSAX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAEKTOpUU, CHOCOOCTBYIOLIEH mocienymomeMy poheccCHoOHaTbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMH HWHTEpPECAMHU M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4ymuCIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YIIyOJIEeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kmacce — 102 yaca (3 yaca B HEZIeT0),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéroMm crenuuKa ero CoAep kKaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHUs B OPTaHU3AIMSIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0yYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmmxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa0OT, TEMATHKA KOTOPBIX OMPEesIeTCs
YUHTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPUAIbHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoNoTHsT — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W uzydaemble UMM mpoOsiembl. DyHJIaMEHTaNbHbIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3annabie ¢ Onoaorueil. 3HaueHNuEe OUOJIOTHUH B MIPAKTUIECKON IEATeILHOCTH
YeJIOBEeKa: MEUIIMHE, CEIbCKOM XO035IMCTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONOTUU C APYTUMH HayKaMuy, «CrucreMa OMOIOTHYEeCKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, = CaMOOpraHU3alus, CaMOBOCIPOU3BEICHHUE, Pa3IpPaKUMOCTh,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBIN, MO YJISIMUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasme B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU KUBOTO.
Kusnb kak popma cymiectBoBanus mMatepuu. Hayku, u3ydaromniie >KMBbIE€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpPTaHU3ALUU.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenue, usmepeHue,
AKCIEPUMEHT, CHUCTEMaTh3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM W HE3aBUCHMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U e€ JoCTOBepHOCTh. Pazopoc B Guonornueckux qaHHbIX. OreHka
JIOCTOBEPHOCTHU TOJYYECHHBIX PE3YNbTATOB. [[pUUMHBI UCKaXKEHUS PE3yJIbTATOB 3KCIIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL UK

Tabmuel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBolicTBa )KUBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOEeHUE )KUBOTHOU
KJIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «bHoreoneHos,
«buocdepay, «MeTobl U3YISHUS )KUBOIH TIPUPOIBI».

Tema 3. buojorusi KjieTrkun

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. llneiinen, P. Bupxon).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJIEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,
KYJIbTUBUPOBAHHUE KJIETOK.

JdemoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0OB MUKPOCKOITUI.

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMHUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOAJIEMEHTHL. Boaa u €€ ponb
KAK pacTBOPUTENSl, pPEareHTa, ydyacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYISILUN.
MuHepanbpHble BEILECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeIECTBA KIETKU. buosornyeckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKoBOH Moiiekyinbl. llepBuuHas cTpykrypa Oenka, MmenTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEIKOB.

VYraeBoabl. MoHOCaxapuabl, AUCAXaPHIbl, OJIUIOcaXapy bl U nonucaxapuipl. O0Imui miaxn
CTpOCHUS M (PU3UKO-XMUMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlummael.  TmapodmneHo-THIpOdOOHBIe  cBoiicTBa.  Kmaccudukamms — mummmos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun aunujaos. OOmume
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KuciOT. HykiaeoTumisl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yukun AT®. BoccraHOBIEHHbBIE TIEPEHOCYNKH, UX (PYHKIIUU B KJIETKE.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMO(pHU3NYECKHE HMCCIEIOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI.

JleMoOHCTpaLun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHMBOW IIPHUPOJE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MPUPOIEN.

Tabmumpl u cxemsl: «llepuogmdeckas TabaUIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl O€nKOBOW MOJNEKYNIb», «CTpoeHHe MOJEKYyd YriaeBoAoB», «CTpoeHHE MOJIEKYI
munuoBY, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyibl ATDy.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: dyKapHOTHUecKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIJIETKH.

CtpoeHne mNpoKapuoTHUECKOW KieTku. Kierounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTPOEHUS TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.



Crpoenne u QPyHKITMOHUPOBAHUE DYKAPUOTHUYECKON KiIeTkH. [lmazmaTrnyeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOnerduéHHas nudpQys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, paronuros. Jk3onuro3. Kietounas creHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PacTEHHH, TpHOOB.

Huronna3zma. Llutozons. Lurtockener. /IBmxkenue murtomiazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHbIe OpraHOUAbI KIETKH: 3HJomIasmaruyeckas cetb (OIIC), annapat I'onbmxu,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3anMMOCBS3p 0JHOMEMOpaHHBIX OPIaHOMJOB KIIETKH.
Crpoenne rpanyiasipHoro perukymnyma. CHHTE3 pacTBOpPUMBIX OenkoB. CHHTE3 KIIETOYHBIX
mMeMmOpaH. ['magkuil (arpanynispHbIi) SHIOMIIa3MaTHYECKUH peTukynyM. CekpeTopHast (yHKIUS
anmnapara ['osnbxu. TpaHcopT BelecTs B KiIeTKe. Bakyosau pacTUTenbHbIX KiIeToK. KitleTounsli
cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWIBI KJIETKH: MHUTOXOHIpHH, TutacTHabl. CTpoeHue M (pyHKIUU
MUTOXOHJIpU U macTul. [lepBuyHbIe, BTOPUYHBIE U CJIOKHBIE IJIACTU]IbI OTOCUHTE3UPYIOIIHUX
9yKapuoT. XJI0pPOILIACTBI, XPOMOILIACTHI, JIEHKOIUIACTBI BBICIIUX PACTCHUM.

HememOpannblie opranouas! kietkun CtpoeHne M (yHKIHMH HeMEMOpaHHBIX OpraHOMI0B
kiaeTku. Pubocombl. MukpodunamenTsIMbieunsie KiIeTkd. Mukporpyboukn. Kiierounsrit
ueHTp. CrpoeHHe U JBUKEHHME JKIYTUKOB U peCHHYEK. MUKpPOTPYOOUKHM LMTOILIA3MBbl.
[lenTprons.

Anpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHE U (DYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
anpe. benku xpomatuHa — ructonsl. Kierounsle BkiatoueHus. CpaBHUTEIbHAS XapaKTepUCTUKA
KJIETOK YKapHUOT (PaCTUTEIbHOMN, )KUBOTHOU, TPHOHOI).

JleMoHCTpan U

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

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KJIeTKu», «CTpoeHHe 3>KUBOTHOU
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOoeHne MUTOXOHIpUM», «Snpo», «CtpoeHune
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >XMUBOTHBIX
KJIETOK, MUKpONpenaparbl 0aKTepualbHbIX KJIETOK.

Jlabopamopnas paboma Ne 1 «H3yuenue cmpoenus Kiemox pasiuiHbiX OpeaHusMo8y.

Tema 6. O0MeH BeliecTB M NMPeBpallleHUe JHEPTUH B KJIeTKe

AcCUMIIISIINS ¥ JTUCCUMUJISIIIAS — JIB€ CTOPOHBI MeTaboin3Ma. THIbl 0OMeHa BEIIECTB:
aBTOTPOQHBIN U TETEPOTPOPHBINA. YUacTHe KHCIOpOoia B OOMEHHBIX Mpolleccax. JHEPreTHIecKoe
obecnieuenue kinetku: npespamieHue ATD B oOMeHHBIX Tporieccax. DepMeHTATUBHBIN XapaKTep
peakIuii KIeTOYHOro MeTabonu3ma. GepMEeHTHI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JIEHCTBHUSI.
Kodepmentsl. OTnuunsi GepMEHTOB OT HEOPTAaHUYECKUX KaTaIM3aTOpPOB. bemku-akTUBATOPHI U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHBHBIX pEaKIUi OT pa3IMYHBIX
(baxTopoB.

[TepBUYHBIN CUHTE3 OPraHMYECKUX BEUIECTB B KileTKe. DoTocuHTE3. POJb XJ10pOMiacToB B
nporecce porocunTeza. CpetoBas u TeMHOBas (a3wl. [IpomykTuBHOCTH (hoTOCHHTE3a. Biusiaue
pa3au4YHbIX (PaKTOPOB HA CKOPOCTH (poTocHHTEe3a. 3HaYeHHe (POTOCHHTE3A.

XemocuHTe3.  PazHooOpa3me  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUQPHUIUPYIOIIHE
OakTepuu, xele300aKkTepun, cepoOaKTepHUn, BOJOPOAHBIC OaKTepru. 3HAUCHHE XEMOCHHTE3A.



AHnaspoOHbIe opranu3Mbl. Buabl Opokenusi. [IpomxykTel OpoKeHUsSI U MX HCIOJb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMM W BO30YAMUTENIH
0one3Hel.

AspobHBIE OpraHu3Mbl. JTambl 3>HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE paCUICINIEHUE TIIOKO3HI.

Buonornyeckoe okucieHue, Wi KIETOYHOE AbIXaHUE. Poib MUTOXOHIpUI B mpoleccax
Oouonornyeckoro okucienus. Lluxnmdeckne peakuuu. OxucauTenbHOE (GochHOpUIUpPOBAHHE.
[IpeumyimmecTBa a’poOHOTO MyTH OOMEHa BEHISCTB Iepes] aHadpoOHbIM. DP(HEKTHUBHOCTH
SHEPreTU4ecKoro oOMeHa.

JleMoOHCTpaL U

[Toprpetsr: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuiper 1 cxembl: «DOTOCHHTE3», «JHEpPreTudeckuit oomen», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQpoOpManuu. ['eHeTHueckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTD.

Tpancnsamus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocunTtese Genka. YcinoBus
O6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Opranuzanysg reHoMa y MpOKapuoT M JSyKapuoT. Perynsuus akTHBHOCTH T€HOB Y
npokapuoT. ['unoresa omepona (P. XKaxob, XK. Mano). Perynsauuss oOMeHHBIX HpPOIECCOB B
kieTke. Kierounslii romeocras.

Bupycsl — HekseTouHble (OpPMBI KU3HU U 00JIUraTHble napa3utbl. CTpOEHHE MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

BupycHble 3a601eBaHus 4eI0BeKa, ®KUBOTHBIX, pactenuil. CI1I1/], COVID-19, conmansHbie
U MEUIIMHCKHE TPOOIEMBI.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuiet u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Koa», «Bupyce»,
«baxrepuodaru».

Ilpakmuuecxas paboma Ne 1 «Cozoanue mooenu supycar.

Tema 8. 7Ku3HeHHBIH IUKJI KICTKH

Knerounslii numki, ero mepuonsl u perymsnus. Wutepdaza um muro3. OcobeHHOCTH
mpoIrieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYeCKUA
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpQa3bl.

Martpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIUIEMEHTApHOCTh,  ITOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIBHOCTh. MexaHu3M
permukanuu [IHK. Xpomocomel. CTpoenune xpoMocoM. Tenomepsl u TenoMmepaza. XpoOMOCOMHBIHN
Ha0Op KJIETKHM — KapuoTun. MIJIOMAHBIA U ramiougHbld HAOOpBl XpoMocoM. ['oMooruuHbIe
XpOoMOCOMBI. I10/10BBIE XPOMOCOMBI.



Jlenenue kietku — muto3. CTaguu MUTO3a U MPOUCXOIAUIME B HUX Mpolecchl. THIMbI
muTo3a. Kaproknues u nurokunes. bruojorndeckoe 3Ha4eHHE MUTO3a.

Perynsiuss MuToTHUECKOTO IMKIA KieTkd. [Iporpammupyemasi KieToyHas THOETh —
amornTo3.

Knerounoe s1po, XxpoMocoMbl, GyHKIIMOHAIbHAS TEHOMUKA.

JleMoOHCTpaL U

Tabmunel 1 cxembl: «JKU3HEHHBI UK KICTKH», «Muto3», «CTpoeHHEe XpoMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparsl: «MHTO3 B KIETKax KOpelKa
JTyKay.

Jlabopamopnas paboma Ne 2 « Habnrooenue mumo3sa 6 Kiemxax KOHYUKa Kopeuika iyka (Ha
20MOBbIX MUKPONPENapamax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOeHHOCTH CTPOCHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KogoHnanbHbie
OpraHU3MBlI.

B3anmocBA3p yacTel MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHbel ¥ CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe neioe. I'omeocras.

Tkanu pacrenuidt. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCoOOCHHOCTH CTpOeHUs, QYHKIMI U PacoIOKCHUS
TKaHE! B OpraHax pacTEHUM.

TKaHU )KUBOTHBIX U YeJI0BEKa. THUIIBI dKUBOTHBIX TKAaHEW: AIIUTENNANIbHASL, COEAMHUTEIIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIONIOKEHUS] TKAaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeKa. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHEe U TUIIbI COETUHEHHS KOCTEH.

JIBikeHue opraHu3MoB. J[BWXKEHHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pPACTEHUN: TPONU3Mbl WU HACTHH.
JIBukeHre MHOTOKJIETOUHBIX JKHUBOTHBIX M YeJIOBeKa: MblleyHas cucrema. Pedrnekc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

ITutanne opranusmoB. IloriomnieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pactreHusAMH. IluTaHue >XMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKIETOYHOE IHILEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. I[lurieBapurtenbHbIe
xkenessl. [InmeBapuTenpHas cucTeMa 4eloBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKaOepHoe M n€royHoe
IpIXxaHue. JIpIXaHue IO03BOHOYHBIX J>KMBOTHBIX M 4YEJIOBEKA. OBOJIIOLHOHHOE YCIIO)KHEHHE
CTpOEHMS JETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cuUcTeMa 4YeloBeKa. MexaHusm
BEHTHJISILIUH JIETKUX Y NITUI] U MIIEKONUTAIONNX. Perymsiuus npixanus. J{pixarenbHbie 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BELICCTB y )KUBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas cuctemMa Mo3BOHOYHBIX



KUBOTHBIX U 4yesioBeka. Cepjlle, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOIIMOHHBIE YCTIOKHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BeigeneHue 'y SKMBOTHBIX.
CoxkpatutenbHbie Bakyoiau. Opransl BeieneHus. OuibTpalus, CeKpenus 1 00paTHoe BCaChblBaHUE
KaK MEXaHW3Mbl paboOThl OpraHoB BbiIeneHHS. CBs3b TOJIOCTH Tella C KPOBEHOCHOH U
BBIJICTIUTEIILHOM CUCTEMaMH. BBIIENEHWE Yy IO3BOHOYHBIX JKUBOTHBIX M 4ejoBeka. [loukw.
Crtpoenue u ¢pyHkironupoBanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U LUCTHI
npocTeimux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpeactBa nacCUBHOW U
XUMHUYECKON 3N ThI. OUTOHITU/IBI.

3aluTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuelii u  nmpuOOpeTéHHBIN  cnenu(uYeckuid MMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN.

Pa3apaxxuMocTe M perynsuus y OpraHu3MoB. Pa3pakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisnus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYECHHUE.

HepBHast cucrema u pedrexkropHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KXUBOTHBIX. Pediiekc u peduiekropnas myra. besycinoBnbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynduuss ¥ SHAOKPUHHAs CHCTEMa >KMBOTHBIX W uernoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleiicTBUE TOpMOHOB. B3anMOCBA3b HEPBHOU W
SHAOKPUHHOU cucteM. [ unmoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

IHoprper: U. I1. I1aBnosB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTteMbl OpraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBbie cucrembl», «CtpoeHue crednsa», «CTpoeHHe ITUCTOBOM IUTACTUHKMY», «TKaHU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHass CHCTEMay,
«BpraenurenbHas cucremay, «JHIOKpUHHAsA cucTeMay, «CTpoeHue MbIbDy, «MMyHUTETY,
«KumeynononoctHsie», «CxeMa nuTaHus pacTeHuil», «KpoBEeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkwu», «HepBHas cucrema
npecMblkaromuxcs», «HepBHas cucrema ntuny, «HepBHass cucTeMa MIIEKOMUATAOIINX,
«HepBHas cuctema uenoBeka», «Peduexcy.

O0opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHEW, PaKOBUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE MpenapaThl
JKUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJIJIEKIIMU OECIIO3BOHOYHBIX )KHUBOTHBIX, CKEIIET YEIIOBEKa,
o0opyoBaHue ISl JEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUM, pacleTICHUS
Kpaxmaja U 0enIKoB 1moj AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHE AJISl IEMOHCTPAILIMU OIBITOB 10



U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNbHbIX JBUKEHHUM, MOAENTU
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KHUBOTHBIX.

Jlabopamopnas paboma Ne 3 « H3yuenue mraHei JcuU8OMHbIX .

Jlabopamopnas paboma Ne 4 « H3yuenue opearnos y6emro8020 pacmeHusy.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBele kineTku, unum ramerel. Meio3. Cranguu Mmeitosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3moB. CTanuu 3MOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jsarymiku). [IpoGnenue. Tumbl
npobaenns. OcCOOEHHOCTH IPOOJICHUS MIIEKOIHUTAONINX. 3apO/IBIIIEBEIC JIUCTKU (TaCTPYIISAIUS).
3akjaZKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3aumHOe BiHMsHUE YacTel
pa3BUBAIOIIETOCs 3apo/Ibiia (IMOPHUOHATIbHAS MHYKIIHS ). 3aKIIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ylbTaT HepapXUUYecKuX B3aUMOJICHCTBUI reHOB. BiusHue Ha sMOpHOHATIEHOE Pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl PEryJslUU pOCTa KUBOTHBIX U uenoBeka. Cranuu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelioBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3zmHoxeHue u pa3Butue pactenuil. 'ametodut u cnopodpur. Meito3 B )KU3HEHHOM LUKIIE
pacrenuii. O6pa3oBaHue criop B mpoiiecce Meito3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE pPACTUTEIbHBIX OpPraHU3MOB. [[BOifHOE OIIOOTBOPEHUE Yy IIBETKOBBIX PACTEHHI.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMOHCTpPaL UK

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

Tabmuupl u cxembl: «BereratuBHoe pasMHOXeHUE», « TUIbI 6€CIOIOro pa3MHOKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombly, «[amertorenes3y», «CTpoeHHE SUIEKICTKH | CIIEPMATO30UIay,
«OcHOBHBIE CTaIuK OHTOTeHE3a», «[Ipsmoe u HenpsMoe pa3BuTHe», «PazBUTHE MaliCKOTO )KyKay,
«Pa3zButne capaHun», «Pa3BuTue mATYmIKN», «J[BOITHOE OIUIOAOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOPCKOM KanycTbl», «JKM3HEHHBIN [IUKI MXay, « KU3HEHHBIN UK MAMOPOTHUKAY, « KW3HEHHBIH
LUKJI COCHBI».

Ob6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPETIapaThl SIMIIEKJIETOK U CIIEPMAaTO30HUI0B,
Mozelb «L UKl pa3BUTHS JIATYILIKU Y.



Jlabopamopnaa paboma Ne 5 «H3yuenue cmpoeHus noN0bIX KIeMOK HA 20MOBbIX
MUKDONpenapamaxy.

Ipakxmuueckasn paboma Ne 2 «Bvisgnenue npuzHakog cxoocmea 3apooviuieti N0O360HOYHbIX
HCUBOMHBIXY.

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

Hcropus cTaHOBIEHHS M Pa3BUTHSA T€HETUKH Kak Hayku. Pabotel I'. Menzens, I. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butun reHetuku. Padorsl H. K. Koneriosa, H. 1.
Baeunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHbIC
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTul, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. BaBunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIMBAHUS.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBblit 3axkon MeHens — 3aKoH eAMHO00pa3usi THOPUI0B
nepBoro nokoJienus. [Ipasuino nomuHUpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerICHUs
npu3HakoB. lluTonormueckre OCHOBBI MOHOTHMOPUIHOTO CKpELIMBaHUS. ['HIOTE3a YHMCTOTHI
ramMer.

AHamusupyromee — ckpemmBaHue.  [IpoMexyTodHBI ~ XapakTep — HaclIEOBAaHMS.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkoH HE3aBUCUMOTO
HACJIeJOBaHUsI MPU3HAKOB. [[uTOIOrN4ecKre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMUS.

CueruienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe HacieJoBaHue
T€HOB, HAPYIICHHUE CLETUICHUS MEXY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbId MOJ. ['eHeThyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciieroBanue pu3HaKoB, CLEIUIEHHBIX C II0JIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JAEHCTBUE T€HA.
MHOKECTBEHHbI ajuieNu3M. B3auMoaelncTBuE HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eHeTnueckuii KOHTPOJIb pa3BUTHS PACTEHHUM, JKUBOTHBIX M UEJIOBEKAa, a TaKXKe
(U3HONOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIM. ['eHeTnueckne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35UH — MUKPOOHOM.
['eHeTYecKUe aCMEKThl KOHTPOJIS M U3MEHEHUS HACIEICTBEHHONW MH(OPMAINH B MOKOJICHUIX
KJIETOK U OPraHU3MOB.

JleMoHCTpauMu

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

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanu3upymollee ckpeuuBanuey, «HenomaHoe nomuHupoBanney, «CLEIEHHOE HacleA0BaHNe



MIPU3HAKOB y Ipo3oduib», «I eHeTrka momnay, «Kapuotun yemoBekay, «Kapuotun apo30huisn,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anMo1eiicTBUE T€HOBY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoruna u cpeabl npu (GopmMupoBaHuM (GeHoTuna. M3MeHuMBOCTh
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHbIE INPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHAS!.

MoaudukanonHas U3MEHYMBOCTb. Ponb cpeabl B pOpMHUPOBaHUU MOIUPHUKALIMOHHON
n3MeHunBocTu. Hopma peakiuu npusHaka. BapuanmoHHslid psj v BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enorunuueckass HM3MEHUYUBOCTL. (CBOWCTBA TE€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
TFeHOTUIINYECKON U3MEHYMBOCTH: KOMOMHATUBHAsL, MyTallMOHHASL.

KomOuHnaTtuBHas M3MeHUMBOCTh. Mei03 U 10JIOBOM MpoLecc — OCHOBa KOMOMHATUBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Ho00pa3us
B IIpeJieax OJTHOTO BU/A.

MyranuvonHass HM3MEHYMBOCTb. BuIbl MyTanuili: TreHHbIE, XPOMOCOMHBIC, T'€HOMHBbIE.
CrioHTaHHBIE M MHIYLUPOBaHHbIE MyTaluU. SaepHble M LUTOIUIA3MATUYECKUE MYTaIUH.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BJIMSIHUE HAa OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacielncTBeHHON u3MmeHunBoctd (H.M. BaBuioB). BHesnepHass M3MeHYHMBOCTH U
HACJIE/ICTBEHHOCTb.

JleMoOHCTpaLun

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl u cxembl: «Buapl u3MeHUMBOCTHY, «Moau(UKalMOHHAS W3MEHYUBOCTDHY,
«KoMOuHaTHBHAs: N3BMEHUNBOCTBY, «Meio3», «OmnonorBopenue», «I'eHeTndeckue 3ab601eBaHUs
yenoBeKay, «Buasl myranuii».

O6opynoBaHue: *uBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PpAacTeHHM, PHUCYHKHU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BHIaMU U3MEHYHBOCTH.

Jlabopamopnas paboma Ne 6 «Hccnedoeanue 3axkonomepHocmerll MOOUDPUKAYUOHHOTU
uzmenuugocmu. Ilocmpoenue eapuayuonHo2o psaoa u 6apuayuOHHOU KPUBOLLY.

Tema 14. I'eHeTHKA Yel0BEKA

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTCHETHICCKUN,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTUUeCKud. COBPEMEHHOE OMpeIeIICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nmoMoupro [11[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NTPEApacHoIOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKOW T€HETHUKH B
MPEAOTBPAIIEHUH W JICUCHUHM TEHETHYECKUX 3a00JIeBaHUN ueIoBeKa. MEIMKO-TeHETHYECKOe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
HCCJICIOBAHMI B 00JIACTH PEIAKTUPOBAHUS T€HOMA H CTBOJIOBBIX KIIETOK.

['eneTndeckue (GakToOpsl MOBBIMIEHHONW YYBCTBUTEIBLHOCTH YEJIOBEKa K (DU3HUECKOMY H
XAMHYECKOMY 3arpsi3HEHHUIO OKpYXKarolled cpenpl. ['eHeTudyeckas NpeapacnoyioKEHHOCTh
YyeJIOBEKa K IMaTOJIOTHIM.

JleMoOHCTpanuu



Tabmuubr u cxembl: «Kapuotun denmoBeka», «MeToabl U3y4eHHsS] TEHETHKH YEIIOBEKay,
«["eHeTnueckue 3a00JIEBaHUS YCITOBEKAY.
Ipaxmuyeckas paboma Ne 3 « Cocmagnenue u aHaiu3 poooCi08HOUY.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkIE€HUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcXO0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexumu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX
psANOB B HacineACTBEHHOM m3MmeHunBocTu H. M. BaBunoBa, ero 3HaueHue ajisl CEJIEKIIMOHHOU
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHUITY C IMMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboTel. PamuanvoHHbId U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyuenus
HCXOJHOI0 MaTepuaa Jilsl CeJIEeKLUH.

[Tonyuenne mnonumuionnoB. BuyrpuBuaoBas rulpuauszauus. bauszkopoacTBeHHOE
CKpeluBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuauHr. ['eTtepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3alvsL.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JlOCTHMXKEHHS CENEeKIMU pacTeHUd u
KUBOTHBIX. COXpaHEHHE U U3yUEHHE TeHETUYECKUX PECYPCOB KYJIBTYPHBIX pAaCTEHUH U UX TUKHUX
poauueit Uit Co3/1aHusl HOBBIX COPTOB U THOPUIIOB CENbCKOXO035HCTBEHHBIX KYIbTYP.

JleMoHCTpan U

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «L{eHTpbl TPOMCXOXKAEHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rudpuamszanus», «MyrtareHes».

Jlabopamopnas paboma Ne 7 «H3yuenue copmos KyibmypHbIX pPACMEHUl U Nopoo
OOMAWHUX HCUBOMHBIX».

Okekypcusi unu 8udeodkckypeusa Ne 1 «OcHnoeHvle mMemoobl U OOCMUNCEHUs CeleKYUU
pacmeHrul u HCUBOMHUBIX (HA hepMy, 8 Menauyy uiu 1abopamopuio)y.

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi Onosiorus

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepucTukKa. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,
MOJIy4Ye€HUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonornueckuii cuutes. OObeKThl
MHUKpOOHOIOTHYecKuX TexHonoruit. [IponsBoacTBo Oeska, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  HM3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIENIBIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIoIUecs B IPUPOJIe ONOCUHTETUYECKHUE ITYTH.

Knerounas muxkeHepus. MeTolbl KyJbTypbl KJIETOK M TKaHEW pAacCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuauzamus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue



rariousioB B CEJEKIUMU pacTeHuil. HWCKycCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIUs
SUIIEKJIETOK ¥ KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIUTaHTAIUH SIAEP KIIETOK.

XpOMOCOMHas U I'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHPOBAaHHUE
pekoMmOuHanTHBIX JIHK. JlocTHKeHUS M MEPCHEKTUBBI XPOMOCOMHOW M T€HHOW WHIKEHEPHH.
DKOJIOTUYECKHE U ITUYECKHE MTPOOIeMbI T€HHON HHKEHEPUH.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIN3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonHxeHepus
IUTSE pa3paboTK (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUSI KOMILIEKCHBIX
TKaHEW COYEeTaHWEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHHTA U cKaddONIUHTA ATl PEeIICHUs
3a71a4 NEPCOHAITU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKUMH C LETbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHbBIE 32a00JIeBaHMS YeTIOBEKA U )KUBOTHBIX.

JleMoHCcTpAaL UK

Tabmuipt u cxembl:  «/cmonp30BaHWE  MUKPOOPTaHM3MOB B MPOMBINIJICHHOM
MIPOU3BOACTBEY, «KieTouHast HHXXeHepus», «['eHHas nHKEHepus».

Ixckypcust unu 6udeodkckypcus Ne 2 « buomexnonocus — 8axcHeluas npou3so0umenbHasl
cuna cogpemeHHoCmu (Ha OUOMexXHOI02ULeCKoe NPOU3BOOCHBO)).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHys: JUYHOCTHBIE, METAIIPEAMETHBIC U IPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OHoJOru4Yeckoro  oOpa3oOBaHMsSl, Haauuue NPAOCO3HAHUs ~ SKOJOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJOTUH JOCTUTAIOTCA B €IUHCTBE
y‘Ie6H0ﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpOLlecCaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€OUI0O U  TpajulMsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS Yy4eOHOTo mnpenMeTa «buonaorus» TOMKHbBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHONW BHYTPEHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CUCTEMOH IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIHMOHHBIX IIpaB U 065[33HHOCT6I\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEeSATEIHHOCTH NPU CO3[JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOUX JEUCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATCJIIbHBIX W HCCICAOBATCIBCKUX 3ald4d, YBAXUTCIBHOIO OTHOHNICHHWA K MHCHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPKAHMS,;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM PUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peain3alus 3J0pOBOro U O6e30MmacHoro odpasa KU3HH (3I0pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UHTEpEC K pa3imuyHbiM cepam mpodeccHOHANIBHON IesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HY;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

AKOJIOTMUYECKH 1IeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILLEN CPEe/Ibl;

0CO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJICHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B 3KOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KyJbTYpbI, OIIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATEJIbCKON KYJIBTYpPhI KaK CpEACTBAa B3aUMOIEHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUMOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OecredyeHus
HOBOT'O YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Npu U3y4eHun ONOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENBI0 MOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
MCCJIEI0BATEIBCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MertarnpenMeTHbIe pe3ylbTaThl OCBOCHUS yueOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu@uKy METOA0B M03HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJOBaHKNEe, HAOMIOIEeHNe, U3MEpEHHe, IKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
(dopmupoBaHue (YHKIHOHAIBHONM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOW MIPAKTHUKE.

B pesynbrare u3ydeHus OMOJIIOTMM Ha YPOBHE CpeAHEro ooumiero oOpa3oBaHMs Y
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yabTaTbl OCBOCHMs INPOrpaMMbl CPEJHEro oOuero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUIEHUS (aHaIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(puKauy, OOOOIIEHHUs), PAaCKpbIBaThb CMBICH OHMOJIOTMYECKUX TOHATUMN
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTUKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTBH JIOTHUECKHUE PACCYXKJIeHUs (MHIYKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TakkKe NMPOTUBOPEUMI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITENTbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOrO, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBBIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW NEATEILHOCTH, HABBIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peIIeHNs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB ITO3HAHUS;



UCIOJIBb30BaTh PAa3JIMYHble BUIBl ACATENBHOCTH 10 IOJYYEHHI0 HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IOMCK IMEPEHOCa CPEACTB W CIIOCOOOB ICHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE HJEH, IpeajaraTb OPUTHMHAJIbHBIE MOJXOAbl U PELICHMs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
Hay4YHO-TIOMYJISIPHOM HUTeparype, OMOJOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHPpOpMaInK, HEOOXOIUMOI /1715l BEITIOJIHEHHS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy TpEACTaBICHUS OUOJOTHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrel: TPUMEHIATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadd, Y4UTBhIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcO0aMU OOIIEHHS M B3aUMOJCHCTBUS, MOHUMATh HaMEPEHUS
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTEIbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, pACTIPEAEIISAThH POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IOBEJICHHWE B pA3JIUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalMsIX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIIMPOKOM PYIUIIMH B Pa3HBIX 00JACTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JACSITEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mnpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oO0ecriedeHre MPoPUIBbHOTO 00YIeHHS 00yUYaroInuXCs
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUN HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMY U IPE0OpPa30BaHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM W MX MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX, a TAKXKE B pealbHBIX
JKU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEICTaBICHBI M0 F0JIaM U3yUeHUSI.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO0 npenmMeta «buonorus» B 10 knacce 10nKHbI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
po0JieM pallMOHAIIBHOTO PUPOIOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraollue
OuoNornyeckre TEPMHHBI M TMOHATUS (KHM3Hb, KJIETKA, OpraHU3M, MeTaboyn3M, rOMeocTas,
CaMOpEeTyJISILMs, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpoOMOcCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMUS], PACIIEIIJIEHHUS], YACTOTBI TaMET, HE3aBUCUMOr0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHU, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUE, U3MEpEHHUEe, HAaOI0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMI, )KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, POTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTHYECKHUX POLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U TeTePOTPO(HOTO TUIIOB MUTAHUSI, POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
rameToreHesa, sMOpHoOreHesa, OCTAMOPHOHAIIEHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa W HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
GYHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHKJIA M YKU3HEHHBIX
[UKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;



YMEHUE BBISBJIATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOILINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTUYECKUMH TMPOLECCAMU U SIBIICHUSMM, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJIYYCHHBIE PE3YIIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATENIbCKOM paboTe 1Mo OMOJOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHLUSAX;

YMEHUE OIICHUBAThH 3TUYECKUE ACTICKTHl COBPEMEHHBIX UCCIICAOBAHHH B 00JIaCTH OMOJIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpohecCHoHabHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodecCHu U MPOAOIKEHHE OMOIOrHUeCKOro 00pa30BaHUs B OPraHU3AIMIX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 Knacce 10KHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBAa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOIIOIB30BaHMS, U B (POPMUPOBAHMM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX U 3apyOeXHbIX Y4EHBIX-OMOJIOIOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUsS U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
JKOcHcTeMa, Ouocdepa), Ouonormueckue Teopun (dBoronMoHHas Tteopuss Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomroiud, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxonacrtsa K. M. bopa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTUUECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCaHHUE, HU3MEpEHHeE,
HaOJr0IeHne, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUICCTBEHHbIE MPU3HAKU: BHUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
IONATPUUYECKOTO U CUMITIATPUUYECKOTO BHI000pA30BaHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHUE yCTaHABIINBATh B3aMMOCBSI3U MEXK/TY ITPOIECCAMU IBOJIOINH, IBIKYIIIMMHU CUITAMHU
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB DKOCHUCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB pAa3HBIX CUCTEMATHUECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpelbl OOWTAHWs, SIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE pemiaTh OMOJIOTUYECKUE 3a]1a4H1, BBISBIISATH IPUUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICIYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIIATh BBIBOJBI M MPOTHO3bI Ha
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJMYHO IPEICTABIISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUHM IKU3HHU, UYEIOBEKA U
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TII00ATBHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIlei mpodeccHoHaNbHON AeITeTbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPHHAPUH, CEIHCKOTO XO35HCTBA, MUIICBOW MPOMBIIUICHHOCTH, YIITYOJISATh MTO3HABATEIHHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOIOKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB
No Ko]—[Tp HpaKT 3JIeKTpOHHbIe
n HaumeHoBaHue pa3iesioB U TeM 0JIb nye (undposbie)
/ NporpaMmblI Bcero HbIE CKHe o0pa3oBaTejbHbIE
n paodot paoor pecypcsl
bl bl
1 buonorus xak Hayka
2 JKuBbIC CHCTEMBI M X U3y4YEHHUE
3 buomorus xineTku
4 XuMHYecKasi OpraHu3amus KICTKA 10
) Crpoenvne u GyHKINHU KICTKU 8 1
5 OOMeH BelecTB U MPEeBpaIcHUe 9
SHEPTHH B KJIETKE
7 HacnencrBennas nadopmanus u 9 1
peanu3anus e€ B KICTKE
8 JKu3HEeHHBIN MK KIETKH 6
9 Crpoenue u GyHKIUU OPraHU3MOB 17
10 PasMHOXeHUE U pa3BuTHE 8 5
OpPTaHU3MOB
I'eneTrka — HayKa o
11 HaCJIEICTBEHHOCTH U 2
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10
HACIICICTBCHHOCTH
13 = 3aKoHOMEpPHOCTH U3MEHYHBOCTH
14 I'eneTuka yemoBeka
15 Cenekiusi OpraHu3MOB
buoTtexHonorus u CHHTETUYECKas
16 5 1
ounoJiorus
OBHLIEE KOJIMYECTBO YACOB I10 102 1 10

[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo yacos DJIeKTPOH
No Kon HbIE
TPOJIb IIpakTu nuppoBLIe
n/ Tema ypoka poa P bp
- Bcero HbIE YyecKHue o0pa3oBa
pado padoTsI TeJIbHbIE
ThI pecypcsbl
Pazpen 1. buoJsiorus kak Hayka (1 4)
1 buonorus kak KOMIUIEKCHasI HayKa U Kak 1 bubnmnoreka
4yacTb cOBpeMeHHOTo obmiectBa. JKK HOK
Pa3nen 2. J)KuBble cUCTeMbI U X U3y4eHue (2 4)
. Bubianoreka
2 JKuBble cucTeMBl U UX CBOMCTBA 1
HOK
bubnmnoreka
3 YpoBHeBas opraHu3aius >KUBbIX CUCTEM 1
HOK
Pa3nen 3. Buosorus kierku (2 1)
4 HcTtopust OTKPBITHS U U3YYEHUS KIIETKH. 1 bubnmnoreka
Knerounas teopust HOK
5 Metoasl MOJIEKYJIIPHON U KJIETOYHON 1 bubnmnoreka
ouonorun. DKK HOK
Paznen 4. Xumuueckas opranusanusi kjiaerku (10 4)
. bubnmnoreka
6 XHUMHUYECKUH COCTAB KIETKU 1
HOK
5 MuHepanbHbIe BEIIECTBA KIETKH, UX 1 bubnmnoreka
Ouosoruyeckas poib HOK
bubnmnoreka
8 Opranuveckrie BeIecTBa KJISTKU — OeNKu 1
HOK
9 CoiicTBa, KnaccupuKkanys u GyHKIUN 1 bubnuotexa
OCIIKOB HOK
10 Oprannyeckue BelecTBa KIEeTKH — 1 bubnuoteka
YTJIEBOIBI HOK
1 Oprannueckue BeIecTBa KJIETKH — 1 bubnmnoreka
JIMIIN OB 1HOK
bubnmnoreka
12 Hyxneunossie kucnotsl. JJHK u PHK 1
HOK
13 Crpoenue u pyakiuu ATO. Jlpyrue 1 bubnuoteka
nykieosuarpudocharsr (HTD) L[IOK




CexBenupoBanue JIHK. Meroabl reHOMHKH,

Bubanoreka

14
TPaHCKPUNITOMUKHU, IPOTEOMUKH HOK
. Bbubimnoreka
15 Metoapl CTPYKTYPHOUM OHOJI0THN
HOK
Pa3nen 5. Ctpoenne u pyHkuuu KjieTku (8 4)
bubmuotexa
16 Tunel knerok. [Ipokapuornyeckas KieTka
HOK
. Bbubianoreka
17 CtpoeHue 2yKapuOTHIECKON KIIETKH
L[IOK
18 I . bubnuotexa
OBEPXHOCTHBIN anmapar KJIeTKH
P P 1IOK
bubmmotexa
19 OpnHoMeMOpaHHbIE OpraHOU/Ibl KIIETKU
HOK
20 [TonryaBTOHOMHBIE OPTaHOUBI KIETKU: bubnmnoreka
MUTOXOHJIPUH, TUIACTHIBI 1HOK
bubmmotexa
21 HememOpanHble opraHou/ bl KJIETKU
HOK
bubmmotexa
22 Crpoenue u KIIUH sipa
p by p LIOK
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
23 3YKapHoT. Jlabopamopnas paboma Ne 1 bubnuotexa
«H3yuenue cmpoenus Kiemox pasiuiHvlx HOK
OpP2aHUZMOB)
Pazgen 6. O6meH BelecTB M NpeBpaleHHe YHEPTUM B KJIeTKe (9 1)
ACCUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
bubnmnoreka
24 CTOpPOHBI MeTabonu3ma. Tunsl oOMeHa LIOK
BEIIECTB
o5 DepMEHTAaTUBHBIN XapaKTep peaKLun bubnuotexa
KJIECTOYHOI'0 MeTaboIM3Ma LHOK
bubnmnoreka
26 benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI
HOK
. bubnnoreka
27 ABTOTpOGHBINH TUII OOMEHA BEILIECTB
HOK
bubnmnoreka
28 doTrocuHTE3
HOK
bubnmnoreka
29 XeMoCcHHTE3
HOK
bubnuoreka
30 AHa’poOHbBIe opraHu3Mbl. Busbl OposkeHus

[MIOK




31 AdpoOHBIE OpraHnu3Mbl. DTambl 1 bubnuotexa
HHEPreTUIEeCKOro ooMeHa HOK
DHeprusi MEMOPaHHOTO TPATUCHTA

p p pan . Bbubnuoreka
32 npotoHoB. Cunte3 AT®: paboTa npoTOHHOM 1 LIOK
AT®-cunTassl
Pa3nen 7. HacnencrBennasi uHdgopManusi 1 peajgu3anus eé B kierke (9 1)
33 p 1 bubnmoreka
€aKIUU MAaTPUIHOTO CUHTE3a

P IIOK

. Bubanoreka
34 Tpanckpunius — MatpuuHbiii cuaTe3 PHK 1

LIOK
bubnuoreka

35 TpaHcauus 1 e€ dranbl 1

P ITOK

36 Koaupoanue amunokucior. Pons pubocom 1 bubmmotexa
B OnocuHTe3e Oenka HOK

37 Opranu3zaiys renoma y IpokapuoT u 1 bubmmoteka
3yKapHoT HOK

38 ModekyssipHbIe MEXaHU3MbI SKCIIPECCUU 1 bubmmoteka
IEHOB Y DYKapuoT HOK
Bupycbl — BHEKJIETOYHBIC ()OPMBI KU3HH U

by dop bubnmoreka

39 oOnuraTHbIe IApasuThl. [Ipakmuueckast 1 110K
paboma Ne 1 «Cozdanue mooenu supyca»

40 BupycHrbie 3a0601eBaHMs YeI0BEKa, 1 bubnmnoreka
KUBOTHBIX, pacTteHuit. KK HOK

bubnmnoreka

41 HanotexHomoruu B OMOJOTHH U MEIHUIINHE 1

HOK
Pa3nen 8. JKuzHeHHBII MUK KJIeTKH (6 1)
bubnmnoreka
42 JKU3HEeHHBIN UK KIETKH 1
HOK
bubnuoteka

43 Martpuunsiii cunre3 JJHK 1

p A 10K
bubnuoTteka

44 XpOMOCOMBI 1

P 1[OK
bubnmnoreka

45 €JICHHE KJIETKU — MHTO3 1
A HOK
Tunel knetok. KapruokuHes 1 IUTOKUHES.

46 Jlabopamopnas paboma Ne 2 «Habarooenue 1 bubnmnoreka
MUMO3a 8 KIemKax KOHYUKA Kopewika iyKa HOK
(Ha 20MOBbIX MUKPONPENapamax) »

bubnuoreka
47 Perynsmus >kKM3HEHHOTO ITUKJIA KIIETOK 1

[MIOK




Pazgen 9. Crpoenne u pyHkuuu opranuzmos (17 1)

48 0 . o LerT0e 1 bubmmoreka
raHW3M KakK €IMHOE IIEJI0
p I\ 11 IIOK
bubnuoreka
49 Tkanu pacTeHHi 1
P [IOK
TkaHU )XUBOTHBIX M YEJIOBEKA. Eu6
nOIMOoTEKA
50 Jlabopamopnas paboma Ne 3 «Hzyuenue 1 1 LIOK
MKaHelU HCUBOMHDBIX )
Opranbl. CUCTEMBI OPraHOB.
bubnuoreka
51 Jlabopamopnuas paboma Ne 4 « Uzyuenue 1 1 LIOK
OpP2aH08 YBEMKOBO20 PACMEHUL)
bubnunoreka
52 Omnopa Te1a opraHu3MoB 1
P P 1IOK
bubnuorexa
53 BI)KEHUE OPTaHU3MOB 1
A P 1IOK
bubnuoreka
54 IIutanue opraHu3MoB 1
P LIOK
55 [InTanue MO3BOHOYHBIX KUBOTHBIX. 1 bubnunoreka
[TumeBapuTeabHas cuCTEMa YeJIOBEeKa LHOK
bubnmmoreka
56 bIXaHUE OPTaHU3MOB 1
i\ p 110K
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U 1 bubnuoreka
YyeJIoBeKa HOK
bubnuoreka
58 TpaHcnopT BelecTB y OpraHu3MoB 1
HOK
59 KpoBeHocHas cucreMa Mo3BOHOYHBIX 1 bubnmnoreka
JKMBOTHBIX M YeJIOBEKa HOK
bubnuoreka
60 Brigenenne y opranuzmMoB 1
bubnuoreka
61 3amnura y opraHu3MoB 1
yop HOK
bubmmoreka
62 MMMyHHAs cucTeMa JejioBeka 1
- I[OK
bubnuoreka
63 Pa3npaxuMocTh U peryssums y OpraHu3MoB 1 110K
64 I'ymopanbHas peryssius ¥ SHIOKpUHHAs 1 bubnuoreka
CHCTeMa )XKUBOTHBIX U UeJIOBEKa 1HOK
Pa3nen 10. Pa3MHoOkeHe U pa3BUTHE OPraHu3MoOB (8 1)
bubnuoreka
65 @opMBbl pa3MHOXKEHHS OPTaHU3MOB 1 LIOK




Bubanoreka

66 [TonoBoe pa3MHOKEHUE 1
HOK
. Bbubimnoreka
67 Meiio3 1
HOK
I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. Jlabopamopras paboma bubnuoreka
68 1
Ne 5 «H3yuenue cmpoenusi no06vlx Kiemok HOK
HA 20MOBbIX MUKPONPENapamaxy
NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — bubnuorexa
69 1
ontorenes. KK HOK
70 3akJajKa OpraHoB U TKaHEH U3 1 bubnmoreka
3apOJIBIIIEBBIX JIUCTKOB HOK
Poct u pazButue XUBOTHBIX. [ [pakmuueckas
71 paboma Ne 2 «Bvisgnenue npusHaxkos 1 bubnuoreka
cxoocmaea 3apoovluieli N0360HOYHBIX 1HOK
JHCUBOMHBIXY
. Bubinnoreka
72 Pasmuoxenue u pa3utue pacrennii. KK 1 110K
Paszjnen 11. 'eHeTnka — HayKa 0 HACJEICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MoOB (2 4)
73 HcTtopust cTaHOBIEHUS U Pa3BUTHS TEHETUKH 1 bubnuoreka
KaK HayKu HOK
bubnuoreka
74 OCHOBHbBIC TOHITUS M CUMBOJIbI TCHETHKH 1 110K
Pa3nen 12. 3akonomepHocT HacaeacrBeHnocTu (10 1)
75 3aKOHOMEPHOCTH HacleOBaHUs TPU3HAKOB. 1 bubnuoreka
MoHorubpuaHoe CKperBaHue HOK
76 [{utonornyeckre OCHOBBI MOHOTHOPHTHOTO 1 bubmanoreka
CKpEIIMBaHUS HOK
77 AHanuzupyrolee ckpenmpanue. Hemonxnoe 1 bubmmoreka
JIOMUHHPOBAHUE HOK
bubnuoreka
78 JluruGpuHoe CKpenBaHue 1
HOK
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO 1 bubnunoreka
CKpENIBaHUS ITOK
bubnuoreka
80 CrerieHHOE HaclieJIOBaHNE TPU3HAKOB 1 110K
bubnuoreka
81 XpOMOCOMHAsI TEOpHsl HACIEICTBEHHOCTH 1 LIOK
bubmmoreka
82 ['enernka momna 1

[MIOK




Bubanoreka

83 I'eHOTHN KaK IEIOCTHAS CUCTEMA
HOK

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS bubnuoreka

pacTeHul, )KUBOTHBIX U YEJIOBEKA HOK
Pa3nen 13. 3akomepHocTH H3MeHUYNBOCTH (6 1)

85 N3meHunBOCTh IPU3HAKOB. Buasl bubmuotexa
N3MEHUYMBOCTH 1HOK

bubnuoreka

86 MoaudukarmoHHass K3MEHYUBOCTh LOK
BapuanunoHHbIN psia U BapUaLlMOHHAS
KpuBas. Jlabopamopuas paboma Ne 6

87 «Hccnedosanue 3akoHomepHocmel bubnuoreka
MOOUDUKAYUOHHOU UBMEHUUBOCTIUL. HOK
Ilocmpoenue sapuayuonno2o psaoa u
8apPUAYUOHHOU KPUBOLLY

88 I'enoTunmnyeckast U3MEHUYUBOCTb. bubnmnoreka
KomOuHaTuBHas N3MEHUYHMBOCTD HOK

bubnmoreka

89 MyrtannonHas u3MeHIHBOCTh. JKK

HOK
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. bubnmnoreka
ONUreHEeTHKA U SITUTeHOMUKA 1HOK
Pa3znen 14. I'enernka yenoBeka (3 4)
I'eneruka yenoseka. Ilpakmuueckas
bubnuorexa
91 paboma Ne 3 «Cocmaenenue u ananus LIOK
POOOCNIOBHOUY
. bubnmnoreka
92 MeTtoabl METUITMHCKOI T'€HETUKHU
HOK
3HaueHNEe MEIUIIMHCKON TeHETUKH B
bubnmnoreka

93 MIPEIOTBPALICHUH U ICYCHUN TeHETUYECKUX 110K

3a00JIeBaHUI YEeTTOBEKa
Paznen 15. Ceseknusi opranu3mos (4 4)
OCHOBHBIE TIOHSATHS CEJICKIIHH.

94 Jlabopamopuas paboma Ne 7 « 3zyuenue bubnmnoreka
COpMO8 KYIbMYPHbIX pACMEHUN U NOPOO HOK
oomawHux sHcusomuuixy. IKK

. bubnmnoreka

95 MeTobI CeNeKITMOHHON paboThI

HOK
JloCTHXKEHHS CENEKIIUU PACTEHU 1
bubnuoreka
96 KUBOTHBIX. DKCKYPCUSL UNU BUOCOIKCKYPCUSL LIOK

Ne ] «Ocnosnvie mMemoosl U 00CMUICEHUS




cenekyuu pacmenuﬁ U HCU60MHBLX (Ha

Gepmy, 8 menauyy uiu 8 1a60PAMOPUIO) ).
OKK

97 CoxpaHeHue, U3y4e€HUE U UCITIOIb30BAHNE 1 bubnmoreka
TFE€HETUYECKUX PECYpPCOB HOK
Pa3znen 16. BuorexHoJiorusi M CHHTeTHYecKas Onojiorus (5 1)
buoTtexHonorHs Kak HayKa U OTPaciib bubnmoreka
98 1
npou3BojicTBa. DKK HOK
OCHOBHBIE HAIlPaBJICHUS] CHHTETUYECKOM bubnuoreka
99 1
OnosIorun HOK
XpOMOCOMHAs U TeHHAsI HH)KEHEPUSI.
3 0 No 2
KCKypcus unu eu eoaxcxy{)cuﬂ o BuGimorexa
100 «buomexnonoaus — sadxcuetiuias 1 110K
npoU3B0OUMENbHASL CULA COBPEMEHHOCTU
(Ha buomexHonO2UYECKOE NPOU3BOOCTNEO)»
bu6
101 Memnimackue ouorexuoiornu. KK 1 oHoTeRa
HOK
bub
102 [IpomexyTouHas aTTecTalus 1 HHOIJEHOTGKa
OBIIEE KOJIMYECTBO YACOB I1O 102 10

ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus. buonornyeckue cucTeMsl U MPoLECChl; yrayonenHoe ooyuenue, 10 kiacc/

Tepemon A.B., IlerpocoBa P.A. O6miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «MOL]

MHEMO3HWHA»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
Metoauueckoe nocobue. buonorus. buonoruueckue CuCTEMbI U MPOIIECCHI; YIITyOIEeHHOE
oOyuenue, 10 kmacc/ TepemoB A.B., IlerpocoBa P.A. OGmiecTBo ¢ orpaHuyeHHON

otBeTcTBeHHOCTHIO « MOl MHEMO3HNHA»

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [HOK;

Coepym






