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MHNOACHUTEJBHASA 3AITNCKA

[Tporpamma o yuebuomy npeamery "buosorus” (manee - OMOIOTHS) HA YPOBHE CPEIHETO
obmrero obpazoBaHus pa3padbotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccwuiickoit ®enepanun», ®I'OC COO, Kouuenmuu mnpemnogaBaHus
yueOHoro npeamera «buosorus» U OCHOBHBIX NOJIOKEHUH (enepainbHOi pabodeil mporpamMmmbl
BOCTIMTaHUS.

VYuebnsiii npeamer «buonorus» yroyonéuHoro ypoBHs wusyudeHus (10—11 xmmaccer)
SBJISIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBeHHO-Hay4HbIE MPEAMETHD.
Cornacno mnonoxenusim OPI'OC COO mnpodunbHble y4yeOHbIE NpeaMEThl, H3Yy4aeMble Ha
yIIyOJIEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnuanuu o0y4eHuss Ha yPOBHE CPEIHETrO
obmero o0pa3oBaHHUs M TPHU3BAaHBI 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpPeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICIIMM OOpa3oBaHHEM. B To ke Bpems
KKIBIA U3 3TUX YICOHBIX MPEAMETOB JIOJKCH OBITh OPUEHTUPOBAH HA IPHUOPHUTETHOE PEIICHHE
00pa3oBaTeNbHbBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
oOydaromuxcss ¥ CTUMYJIHPOBAaHHMEM HWHTEpeca K KOHKPETHOW O0O0JacTH HAydHOTO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, HKOJOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yyeObnomy npenmety "buonorus" naér npeacraBieHue o LEIH U 3a/1a4ax
n3ydyeHus: yaeOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE, ONPEEIsIET 00s13aTeIbHOE
(MHBapUaHTHOE) MPEAMETHOE COJEpKaHHE, €ro CTPYKTYpPHpPOBAHHE MO pas3leinaM H TeMaM,
pacrpeieneHue o KiaccaM, peKOMEHIYeT IOCIIe0BaTeIbHOCTh U3YyYEeHUsT y4eOHOTO MaTepuaa
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OMONOTHMU peann30BaH MPHHIIUI
MIPEEMCTBEHHOCTH C H3Y4YeHHEM OHOJIOTHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Onaromaps 4yeMy MPOCMaTpHUBAETCS  HAIPABICHHOCTb Ha  MOCIEAYIOllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBINUICHUS, PEICTABICHHA O 3J0POBOM 00pa3e *KHU3HH, Ha
BOCHHTaHHE OEpeKHOTO OTHOLICHHUS K OKpYXKarolled mnpupogHoil cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peamm3anuu
tpeboBanuit ®I'OC COO x mIaHUPYEeMbIM JTHUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM
pe3ynbTaTaM oOOydeHUsS U B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yyue€OHO-IIO3HABATEIHHON
JeSITETFHOCTH OOYYaIOLINXCSl 10 OCBOCHMIO COJEpXaHUS OHOJOrMYecKOoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus.

VYueOHblii npeameT «buonorus» Ha ypOBHE CpeIHEro O0IIero oOpa3oBaHHS 3aBEpIIACT
Ouosoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA paCIIMpPEHHUE U YIiIyOJieHne 3HAHUI
oOydarolmuxcsi O JKMBOM TpUpOJE, OCHOBAaX MOJIEKYISAPHOM M KJIETOYHOH Ouoioruw,
SMOPUOJIOTHH U OWOJIOTUU PA3BUTHS, TEHETUKHU, CEJCKIMH, OMOTEXHOJOTHH, IBOJIIOIUOHHOTO
YUEHUS U SKOJIOTHH.

Nzyuenne yuebHoOro mpenmera «buonorus» Ha yriayOJeHHOM ypOBHE OPUEHTHPOBAHO HA
MOTOTOBKY OOYYAOIIMUXCS K IMOCIEIYIONIeMY TOJMyYeHUI0 OHOJIIOTHUYECKOTO O0pa3oBaHUS B
By3ax M OpraHHM3alUsaX cpeaHero npodeccuoHasbHoro oopasoanus. OCHOBY €ro cojepiKaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHHWM, TMOMYyYEHHBIX MPH U3YYCHUU OO0YyUYaIOUTUMUCS
COOTBETCTBYIOIINX CHCTEMATUYECKHX pa3fesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus, B 10—11 kinaccax 3T 3HaHUSA MOJTYYaAOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, Tpubax, OaKTepusix, OpraHu3Me YelOBEeKa,
O0MMX 3aKOHOMEPHOCTSX JKM3HH, JIOTMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS
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MIPUKJIATHOTO M TIOUCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KAK OPUEHTHUPHI IS
MOCJIEYIOLIEro BeiOopa npodeccun. BosmoxkHa Taxke MHTErparusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSAMH, MTOJYYCHHBIMHU O0YUYaAIOLUMUCS MIPU U3y4eHUN (HU3UKH, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mnporpammbl o ydeOHOMY mpenmery "buosorus" orpaxaer cHUCTEMHO-
YPOBHEBBIM U 3BOJIIOIMOHHBIA MOAXOJbI K H3ydeHHI0 Ouosiorud. CoriacHO UM, M3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
SBOJIIOIIMMA OPraHWYECKOTO MHUpa Ha 3emiie, COXPaHCHHS OWOJIOTHYECKOTO pa3zHOOOpa3us
mwiaHeTtel. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJEKYISPHOM M KJIETOYHOH OHOJIOTHH,
SMOPHOJIOTHH M OMOJOTHH Pa3BUTHUS, TCHETUKU M CEJIEKIINU, OMOTEXHOIOTHH U CUHTETHYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCS 3HAHUS OOyJalomuxcsi M0 OOTaHWKE, 300JI0THH, aHATOMUH,
¢uznonorun venoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLIMOHHOE YUYEHUE, OCHOBBI 3KOJOTMU H
ydeHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuszBaH OO0ECHEUYUTh OCBOCHHE O0O0YyYaIOIIUMUCS
OMOJIOTHYECKHX TEOpHA M 3aKOHOB, HJEH, NPUHIMIIOB M TNPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHON KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUH, OMOIEHO3a, DKOCHCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTI)KEHHUSX, COBPEMEHHBIX MCCJIECIOBAHUAX B OMOJOIMM, NMPUKIAIHBIX aCHEKTax
Ounosjoruuyeckux 3HaHWM. [ pa3BUTHS U MOJAEpkKaHUS MHTEpeca 00ydaroIuxcsi K OMOJIOrUu
HapsIy cO 3HAYUTEIbHBIM 00BEMOM TEOPETHUUYECKOTO MaTepuasa B COAEpP)KaHUHM MPOrpaMMBbl IO
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHHSI W PA3BUTUS TOW WU WHOMN
o0nacTu OMOJOrHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO0€kKHBIX YUEHBIX B PEUICHHE BaKHEUIINX
OMOJIOTMYECKHUX M IKOJIOTHYECKUX MTPOOIIeM.

Hens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE — OBIIaJICHHE
OOy4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIHHOW OpraHu3alui >KUBBIX CHUCTEM
pa3HoOro paHra u npuoOpeTeHre YMEHUI MCIIOJIb30BaTh ATH 3HaAHHUS B (POPMUPOBAHUM MHTEpeca
K OomnpenenéHHoN 001acTi npodecCHOHAIBHON JESITEIHHOCTH, CBA3aHHOW ¢ OMOJOTHEN, WIIH K
BbIOOpPY Y4eOHOTO 3aBe/IeHUs ISl MPOAOKEHUST OHMOJI0rHYecKoro o0pa3oBaHusl.

JlocTibkeHHe Lenu u3ydeHus: yueOHnoro npeamera «buonorus» Ha yriryOJaEHHOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIYyIOIUX 3a/1a4u:

OCBOCHHME OOy4aroIMMHUCS  CHUCTEMbl OMOJIOTMYECKMX  3HAHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsIX, KOHLENIMAX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KAapTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTMYECKUX CHCTeM (KJIEeTKa, OpraHu3M, MOIYJISIUs, BUI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYyYalomUXcsi €  METOJAaMU  IO3HAHUS  JKUBOM  NPHUPOJBIL:
HCCIIEeI0BATeIbCKUMH METOAaMHU OMOJIOTMUECKUX HayK (MOJEKYJISIPHONW U KJIETOYHOUM OHOI0ruH,
SMOPHOJIOrUH M OMOJOTHM Pa3BUTHUS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJOTUN U CUHTETHYECKON
OMOJIOTHH,  TAJCOHTOJOTMH, OKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIICIOBaHU B JabopaTopud W B Tpupoze (HaOMoAeHHWE, H3MEpeHue,
HKCHEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHUE OOYYaIOUIMMHCS YMEHHUSMU: CaMOCTOSITEIbHO HaXOAMTb, AHAIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTMYECKYIO MH(POPMALIKIO; TTOJI30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  YCTaHaBJIMBAaTh CBSI3b MEXAY pa3BUTHEM OMOJIOTMM M  COLHUANIBHO-
HSKOHOMHYECKUMH W SKOJIOTMYECKHMMH TPOOJIEMaMH YelIOBEUECTBA; OLEHUBATH ITOCIIEACTBUS
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CBOEH JIEATENILHOCTU 110 OTHOIIEHUIO K OKpY)Kalolled NpUpoAHON cpene, COOCTBEHHOMY
3M0POBBIO M 3[I0OPOBBIO  OKPYXKAIOIIMX JIIOJIEH; OOOCHOBBIBaTH W COOJIOAATH  MeEpHI
npodunakTuku UHPEKIUOHHBIX 3a00JeBaHui, paBuUiia MOBEACHUS B MPHUPOJAE M OOecredeHus
0e30MacHOCTH COOCTBEHHOH JKM3HENEATEIHHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOAHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAydHBIC OTKPBHITHS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YYAIOIIUXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONTUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCJICIOBAHUSAMU B OWOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeIOBaHUs, MPOBEICHUS
OKCIIEPUMEHTANLHBIX HCCJICIOBAHUM, pelmeHUs OWONOTMYEeCKUX 3a7ad, MOJCIUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHs K JKUBOHM MPHUPOJE B IEIOM U K
OTHCNbHBIM €€ O0bEeKTaM | SBJICHUSAM; (OpPMUPOBAHHE HKOJOTHUYECKOW, TECHETHYECKON
IrPaMOTHOCTH, OOIIEH KylbTypbl MOBEICHUS B MPUPOJAE; HMHTETPALMUA €CTECTBEHHO-HAYUYHBIX
3HAHUI;

npuoOpeTeHne 00yJaroIUMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM TIPUPOIOTIOIH30BAHUN
(cobOmroieHne TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHBl BHJIIOB, SKOCHCTEM, OHOCheps),
COXpPaHEHHH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbsSI OKPYXKAIOIIMX JOJeH (COONMoaeHus Mep
npopuIakTUKK  3a0oJieBaHWi,  oOecredyeHWe  O€30MacHOCTH  JKU3HEACSITENIbHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJOrM4YEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBUU [JJIi OCO3HAHHOIO BBIOOpa OOYYAIOIIMMHCS HHIUBUAYAIBHOM
00pa30BaTEIbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH IOCIEAYIOUIEMY MPO(hecCHOHAIBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHIWUBUIAYaJTbHBIMA HHTEpPECAMH M TOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OMOJOTHUU Ha YIIyOJICHHOM YpPOBHE
cpeaHero oOmiero obpasoBanmusi, cocraBisier 204 ugaca: B 10 kmacce — 102 gaca (3 4gaca B
Henemo), B 11 kimacce — 102 gaca (3 yaca B HeIeNi0).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB OOydeHHUs OHMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CIEUU(PUKU €ro CoJAep>KaHUS U HANpaBIEHHOCTH Ha MPOAOHKEHUE
OuoJoruveckoro o0Opa3oBaHHs B OpraHU3aAIUSAX CpeIHEro MpodeCCHOHATHLHOTO M BBICIIETO
oOpa3oBaHusl.

OO0s3aTeNIbHBIM YCIIOBUEM TNMPU OOYYCHUU OMOJOTMHM Ha YriayOJIEHHOM YpPOBHE SIBIISETCS
npoBeJieHue Ja0OpaTOpPHBIX M TMpakTUdecKkux pabor. Takke ywyacTHe OOydalomUXCS B
BBITIOJTHCHUHM  TPOCKTHBIX UM y4eOHO-UCCIICIOBATEILCKUX  PabOT, TeMaThka KOTOPBIX
OTpesieNisieTCs y4YUTeNeM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIICJIIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapctBeHHoU utorooi arrecrauuu (I'MA).

Tema 1. buosiorust kKak HayKa

CoBpeMmeHnHast 6HONOTHs — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku M u3ydaemble UMHU NpoOiemMbl. DyHIaMEHTaIbHbIE, NPUKIATHBIE U
MOMCKOBBIEC HAyYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue OHOJOTMH B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHHBI
mupa. IIpodeccun, cBs3aHHble ¢ Owuosormeil. 3HaueHHWe OHOJOTMHM B TMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA: MEJHIIMHE, CEJIbCKOM XO35iWCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOIBIL.

JdemMoHcTpanumn

IopTpetsl: Apuctorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsusn, V. I'apseit, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. M. Baswios, H. B.
Tumodees-Pecosckuit, . Yorcon, @. Kpuk, JI. K. benses.

Tabauubl u cxembl: «CBs3b OMOJIOTUU C IPYTMMHU HaykaMu», «CucreMa OMOJIOTHYEeCKUX
HayK».

Tema 2. /KuBble cucTEeMBbI U UX U3yYeHHE

JXusble cuctembl Kak mpeaMeT u3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOIO COCTAaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YHNOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpraHu3alusi, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3allid KUBBIX CHCTEM: MOJICKYJISIPHBINA, KJIETOYHBIM, TKAaHEBBIH,
OpraHNU3MEHHBIH, MONYJISIUOHHO-BUAOBOM, 3KOCHUCTEMHBIN (OH1OTEeOIIeHOTHYECKHIA ),
ounocdepusbiid. IIporeccrl, MPOUCXOAAIINE B KUBBIX cUCTeMax. OCHOBHBIC MPHU3HAKHU KHBOTO.
Kuznp kak ¢opma cymiecTBoBaHHUS MaTepuu. Hayku, nzydarommue *HuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aliu.

Nzyuenue xuBbpix cucteM. Meroasl Ouonoruueckoir Hayku. HaOmronmenue, uaMepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [IoHsaTME O 3aBUCMMOM UM HE3aBHUCHUMOWU
nepeMeHHou. IDmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonstue BoIOOpKHU U €€ gocToBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpMUMHBI UCKaXEHUs PE3YJIbTAaTOB HKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanumn

Tabnuuer u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HU», «BHOJIOTHYECKHE CHCTEMBI,
«CBolicTBa )KMBOM MaTepumn», «YpOBHH OpraHU3aLUU KUBOU NPUPOIbD», «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OPraHu3Man,
«buoreonenosy, «buocdepar, «MeToabl U3yUEHHUs )KUBOM IPHUPOIBD».

O6opynoBanue: 1a00paTopHOE 00OPYIOBAHKE JIJIsl TPOBEACHUS HAOIIOICHHM, U3MEPECHHU,
SKCHEPUMEHTOB.

IIpakTuyeckass padora «/crnoap30BaHUE PaA3IUYHBIX METOJIOB IPH M3YYCHUU KUBBIX
CUCTEMM.

Tema 3. Bbuosnorust KieTku



KneTtka — cTpykTypHO-(QYHKIIMOHANIbHASL €JUHULIA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHHSI COBPEMEHHOM KIIETOYHOUN TEOPHUH.

MeTtoabl MOJEKYISIpHOW M KIETOYHOH OHMOJIOTMH: MHUKPOCKOMHUS, Xpomartorpadus,
anekTpodopes, METOJ ~ MeuYeHBbIX aroMoB, auddepeHnmanmpHOe  IEHTpU(YTHpOBAHHE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusxtcuznennoe) uzyueHue Kiemox.

JdemMoHcTpanuu

[loptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabauupbl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOMm», «McTopust
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PacTUTENbHBIX, KUBOTHBIX HU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOMOB KJIETOYHOH Owmosioruu (Xpomatorpadmus,
anektpodopes, nupdepenunansHoe neHrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHTH. Bona u €€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIJIOPETYIIALHNN.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornueckne noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKoBON MoJieKyinbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, yeTBEpTUYHAs CTPYKTyphl. JleHarypauusa. CBoilcTBa OelKOB.
Knaccudukamnus 6enkoB. buonoruueckue ¢pyHKIuu 0eIKoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapubl, AUCAXapHUIIbL, OJUTOCAXapHIbl W Tonucaxapunbl. OOmmit
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBAa yIyeBOoloB. buonorndeckue QyHKuuu
YIJIEBOJIOB.

Jlummasl.  T'mapodumeHO-THApOPOOHBIE  cBoiicTBa.  Kiaccupukanumss — TUIMHAIOB.
Tpurnunepunsl, pochonunuibl, BOCKU, ctepouipl. buonorndyeckue ¢pynkiuu aunuaos. O6mue
CBOICTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. IHK u PHK. Ctpoenune HyknemHOBBIX KucioT. HykimeoTuusl.
[punmun xkommnementapaoctu. IIpaBuno Yapradda. Crpykrypa AHK — nBoiinas crmpais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Bunsr PHK. ®ynkuuu PHK B kneTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynxkuuun  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
HYKaeo3uompugochamol (HTD). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NYECKHE MCCIEIOBAaHUS COCTaBa M
IIPOCTPAHCTBEHHOW CTPYKTYphl Ouomousiekyn. Mooenruposanue cmpykmypol u  QyHKyui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOHbIX AHA0208.

JdeMmoncTpanumn

Hoptpersr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHBOW IPUPOIE»,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabnuuer u cxemsl: «llepuoguueckas TabmuIa XUMHUYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJABI», «BemecTBa B cocTaBe oOpraHm3MoB», «CTpOeHHE MOJEKYJIbl Oelkay,
«CTpyKTyphl O€JIKOBON MOJEKYNbl», «CTpOeHHE MOJIEKYN YrieBoJ0B», «CTpoeHHE MOJIEKYI
aMnuIoB», «HykienHoBble KUCIOTED, «CTpoeHre MOsEeKynbl ATD».

ObopynoBanue: XUMUYECKas IOCyIa M 000pyI0BaHHUE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «/ccrnenoBanne HYKICHHOBBIX KHUCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenue n QyHKUMH KJIETKH

Tunel KIETOK: dyKapHOTHYeCKass W Tpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CrtpoeHue mpokapuoTHUeCKOM KieTku. KieToyHas cTeHka OakTepwii ©  apXeil.
OcoOeHHOCTH CTPOCHUS TeTepOoTPOo(PHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

Crtpoenue u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTku. [lmasmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa IUta3MaTH4ecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB  4Yepes
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomymponurnaemocts memOpansl. PabGora
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, aronuTos. Dk3ouuto3. KiieTounas creHka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, TprOOB.

Hurormazma. Iluro3zons. Ilurockener. JIBmwkenue muToriasMbel. OpraHouibl KICTKH.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpOoeHHE W (YHKIMH. B3anMOCBS3b OJHOMEMOpPAHHBIX OpPraHOWIOB KIIETKH.
CrpoeHue rpaHyIsIpHOTO peTHKylyma. Mexanuzm Hanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpan. [mamkuii  (arpaHynsipHBIN)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekpetopHast pyHkius anmapata [ompmaxu. Moouguxayus
benxog 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvoorcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounstii cok. Typrop.

[lonyaBTOHOMHBIE OPraHOMABI KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIOMM  MUTOXOHApW © macTuld. [lepBUYHBIE, BTOPHUYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI  BBICIIMX
pacTeHuM.

HememOpannbie opranousl kietku CtpoeHne M QyHKIIUKM HeMeMOpaHHBIX OpraHOWIOB
Kkietku. PuGocombl.  [lpomescymounvie  unamenmol. MuxpoPuiamMeHTbl. AKmuHosblie
Muxkpogunramenmol. MpbIlIeUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mnentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
MuxkpoTtpybouku nuroruiasmel. LlenTpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxkpompybouxamu. Momopnoie 6enxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SAnepubiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTIOIOKEHHE XPOMOCOM B HMHTEpGha3HOM
sape. dyxpomamun u eemepoxpomamur. Belku XpoMaTHHa — TUCTOHBL. JJuHamuxa s0epHou
060.10uKU 8 Mumo3e. Hoepuulii mpancnopm.

Knetounsle  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTuTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE HYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KIEeTKN», «CTpOeHUEe pacTUTENIBHON KIIeTKW», «CTpoeHne MUTOXOHAPUN», «Sapo», «CTpocHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpPOIpPENnapaThl PAaCTUTEIBHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0aKTepHUaibHbIX KIETOK.

JlabopaTopHnas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KJI€TOUHOI MEMOpaHbI».

Jlaboparopnas pabora «ccnenoBanue Ima3Monus3a U JEIUIA3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U MpeBpPalllecHUe JHEPTrUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIE U reTepoTpoHBId. YdyacTHe KUCIOpPOAa B OOMEHHBIX Ipolieccax.
Ouepretuyeckoe obecneueHne kieTku: npeBpameHne AT® B oOMeHHBIX MHpoleccax.
@depMeHTaTUBHBIM XapakTep peaklUuid KJIETOYHOro Merabonusma. DEepMEeHThI, X CTPOEHHUE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTinnums (epMEHTOB OT HEOPraHUYECKUX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUceHHbll U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp XnopomiactoB B nporecce gorocuHTe3a. CBeToBas M TEMHOBas
¢baspl. @omoovixanue, Cz., Cs- u CAM-munvr homocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnustanre pa3nudHbIX GakTOpPOB Ha CKOPOCTh ()OTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpUDUIUpYROIINE
OakTepuH, xeae300aKTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3a.

AnHaspoOHble opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M MX HCIIOIB30BAHNE
YeJ0BEKOM. AHa’pOOHBIE MHUKPOOPIaHHW3Mbl KaK OOBEKTbl OMOTEXHOJIOTMHM M BO30YAMTENH
00J1e3HEH.

AdpOoOHBIE OpraHW3Mbl. DTambl YHEPreTHUYecKOoro oOmeHa. [loAroTOBHUTENBHBIA ATaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KIETOYHOE JibIXaHue. Poib MUTOXOHApPUIN B Ipoleccax
Ouosorndyeckoro okucieHus. lluxkmmueckne peakumu. OxucauTenabHoe (GochopHIMpOBaHUE.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATPD-
cunmaswl. llpenMyiectBa a’poOHOro mnyTu oOOMEHa BEIIECTB IMEepe] aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdemoncTpanuu

[optpersr: x. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmeHTay, «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKpPOCKOII, 000pYyJOBaHUE AJISi HPUTOTOBJICHHS MTOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKON aKTHMBHOCTH ¢epMeHTOB (Ha
MIpUMEpPE aMUIIa3bl WIM KaTajaasbl)».



JlaGopaTopHasi pabGora «/3yyeHue (EpMEHTATHBHOIO pAaCLICIJICHUS MEPOKCHIA
BOJZIOPOJIa B PACTUTENBHBIX U )KMUBOTHBIX KIETKAX).

JlabopaTtopHasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A K XEMOCHUHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IBIXAHUS.

Tema 7. HacneacrBenHast HHGopManus M peaju3anus eé B KiIeTke

Peakuun matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peammsanms HacnmeacTBeHHOM uWHpoOpMmauuu. ['eHeTWdecKkHii KoJi, €ro CBOICTBa.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. IlpuHIMne! TpaHCKpunuuu: KOMIUIEMEHTAPHOCTD,
AQHTUIIAPAJUIEIbHOCTh, ACUMMETPUUHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckoi
knemke. Hexooupyrowue PHK.

Tpancmsiiust 1 e€ sranbl. Yuactue TpancnoptHbix PHK B GumocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokucaot. Posb pubocom B GrocuHTe3e Oenka.

Coepemennvie npedcmagnenus o cmpoenuu ceHos. Opranuzalys reHoMa y NpoKapuoT U
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y mpokapuotT. ['mmore3a omepona (P. XKakoo, XK.
Mano). MoaekynapHvie mexanuzmvl 3Kchpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kKieTke. KieTounslii romeocras.

Bupychbl — HekieTouHble (OpMBI KU3HU U 0ONIUraTHble mapasutbl. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUpPYCOB, OakrtepuodaroB. JKuszunenmwiti yukn JHK-codeprcawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpammuas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboneBanusi uenoBeka, KHBOTHBIX, pactenuid. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buounghopmamuxa: unmeepayus u ananus donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuyeckux OanHvix. Hanomexmonoeuu 6 oOuonocuu u meouyure. Illpocpammupyemvie
@ynkyuu 6enxos. Cnocodvl 0ocmasku 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /1. 1. UBaHOBCKUI.

Tabmuuet u  cxembl: «buocuntes Oenka», «l'eHernueckuét kom», «Bupycen,
«bakrepuodarm».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knetounsnii numki, ero mepuonsl W perynsaius. MaTtepdaza m muro3. OcobeHHOCTH
MPOIIeCCOB, TpoTekaromux B uHTepdasze. [loaroroBka kiueTku Kk aeneHuro. [IpecuHTeTHUECKUT
(TOCTMUTOTUYECKUI), CUHTETUYECKMH W MOCTCHUHTETHUYECKUI (IIPEMUTOTUYECKUN) TMEPHOAbI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmukamusa. I[lpunuuner  permukanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  IOJIYKOHCEPBAaTUBHBI  CHHTE3, AHTUIAPAJUIEIBHOCTb. MexaHu3M
permukammu - JIHK.  Xpomocombl.  Ctpoenue xpomocoM. Temomepsl U  TeraoMmepasa.
XpOMOCOMHBIM HabOp KIETKH — KapUOTHIM. JMIUIOMAHBIA M TaruloMJHBIH HaOOpbl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenune kietkn — Muto3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX IPOLECCHL. THIIbI
muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HaueHuE MUTO3A.

Perynanuss MUTOTHYECKOTO IHMKIA KIETKH. [Iporpammmupyemasi KieTO4Has THOenb —
aronTo3.



Knetounoe s1po, XpoMOCOMBI, (QYHKIIMOHAIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «LJugpposas kriemka» — buoungopmamuvecxue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KU3HEHHBIA LUK KICTKW», «Muto3», «CTpoeHHE XPOMOCOM),
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MHMKpPOCKOI, MHUKpoIpenapaTthl: «MHUTO3 B KJIETKaX KOpeEIIKa
JTyKa».

JlabopaTtopHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTopHasi pabora «HaOmroneHne mMuTo3a B KJIETKAaX KOHYMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3mMoB.  OIHOKJIETOYHBIC,  KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACITEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, Apyrue npoTucthl. KosioHnaibHble
OpTaHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CUCTEMBbI OPraHOB.
OpranusMm Kak en1uHoe 1esuoe. 'omeocras.

Tkanu pactrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAsI, MexaHn4yeckass. OCOOCHHOCTH CTPOCHUs, QYHKIUH M PaCIOIOKECHHUS
TKaHEW B OpraHax pacTECHHI.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUNbl JKMBOTHBIX TKaHEW: »IUTENIHANIbHAS,
COCIIMHUTEIIbHAS, MbIIcUHas, HepBHasA. OCOOCHHOCTH CTpPOSHUs, (PYHKIMIA M PacCIOJIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIMHM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX dKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpoeHUE U THUIBI COSUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBMKEHHME OJHOKIIETOYHBIX OpPraHU3MOB: amME&OOoMIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEeHUH: TPOMU3MBI U HACTHUM.
JIBu>keHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOoBeKa: MbllieuHas cuctema. Pednexc. CkenetHsie
MBIIIIBI ¥ UX paboTa.

[Mutanue opranu3mos. IlornomieHre Bo/bl, YIJIEKUCIOrO ra3a U MUHEPaJIbHBIX BEILECTB
pacrenusmu. I[lutanue >XMBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE MHILEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OTAENbl MUILEBAPUTEIBLHOTO TpakTa. IlumeBaputenbHbie
xeine3bl. [InimeBapurenpHas cucTeMa 4esnoBeka.

Jbixanue opranu3MoB. /Ipixanue pacteHuil. J[pixanue >kxuBoTHBIX. {uddy3us razos yepes
MOBEpXHOCTh KieTku. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe m ji€royHoe
NbpIXaHue. JIpIXaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHMsI JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cUCTEMa ueJoBeKa. MeXaHHu3M
BEHTUWJISILIUU JIETKUX Y IITUI U MIICKONUTAIOMUX. Perymsius npixanus. /{pixarenbHbie 00bEMBI.

TpaHcOpT BEHIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBbI pacTeHuil. TpaHcropT
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjie, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru

10



KpOBOOOpAIeHHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHUS  CTPOCHHS  KPOBEHOCHOM  CHUCTEMBbI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMmoB. Beigenenuwe y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutensuble Bakyonu. Opranbl BbigesneHus. @DuubTpauusi, Cekpeuuss u oOpaTHOE
BCAChIBaHME KaK MEXaHH3MBI pabOTHI OpraHOB BhIAEIEHHs. CBs3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIJCIATEIBHON CHCTEMaMu. BbiieneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u GpyHKIMOHUpOoBaHHE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTtukyna. Cpencrsa naccuBHOM 1
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alUTa OPTaHU3Ma
or Oomne3neil. VMIMMyHHass cuctema uenoBeka. KIeTOUHBII M TyMOpalbHBI HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro ummyHnuteta (I1. Dpmaux, ®@. M. bepnert, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHHA.

PasgpaxxumocTte M perymsanus y OpraHu3MoB. Pa3apakmMocTe y OJHOKIIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymauus y pacreHuil. PocToBble BemiecTBa M HX
3Ha4YCHHUE.

HepBhast cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTIeNbl. DBOJIOLMOHHOE YCJIOXHEHHME CTPOEHHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIEnbl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsinust M SHIOKpPHHHAs CHUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3aMMOCBS3b HEpPBHOW H
9HIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabauubt u cxembl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «IlIpocreiimme», «OpraHsl LBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpocHHME HaceKoMbIX», «TkaHuM pacTeHHI,
«Kopuesbie cuctembl», «Ctpoenue ctelas», «CTpoeHHE JHUCTOBOM IIaCTUHKW», «TKaHU
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurensbHas cuctema», «KpoBeHocHas cucremay,
«/IpixaTenpHass cucrtemay, «HepBHas cucrema», «Koxay, «MplmeyHas cuctemay,
«BpigenurensHas cucremMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue Mblmnb», «MIMMyHHTET?,
«KumeunomnonocTtasle», «CxeMa NUTaHUS pacTeHUN», «KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHapuW», «BHyTpeHHEEe CTpOEHHE HO0XKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxcs», «HepBHasg cucrema nruny», «HepBHas cucrteMa MIIEKONUTAOIIUX,
«HepsHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl OJHOKJIETOYHBIX OPTraHH3MOB,
MHUKpOIIpEenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTeHUH, repOapun pacTeHUil pa3HbIX OTJIENIOB, BIAXKHBIE MIPENapaThl
YKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHust KpaxMana M OelnKkoB moJ JeHcTBHEM (epMEeHTOB, OOOpyJdOBaHUE IS
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JEMOHCTPALMK ONBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHBIX
JBUKEHHM, MOJIETTN TOJIOBHOTO MO3Ta Pa3IM4YHbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopHas padora «/3yueHue TKaHEN KUBOTHBIX».

JlabopaTopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecriosioe (BKIII0Yast BETr€TaTUBHOE) U MOJIOBOE. Bujibl
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYJIALUA, (PparMeHTalusl, KIOHUPOBaHUE.

[lonoBoe pa3smuoxxkenue. IlonoBele kneTku, unm ramersl. Meio3. Craguu wmeno3sa.
[loBenenne xpomocom B Meno3ze. Kpoccunrosep. buonornyeckuii cMmbIcin Meio3a U MOJIOBOTO
nporuecca. Melo3 1 ero MecTo B JKU3HEHHOM IUKJIE OPTaHU3MOB.

IIpen3aponbimeBoe  paszpurue. I'ameroreHe3 'y KMBOTHBIX. IlomoBble  JKETE3BI.
OOpa3oBaHre W pa3BUTHE IMOJIOBHIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnnotoTBOpeHNEe U AMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHSl — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — o0na u3 2nasHvix npobaem smopuonocuu. Konyenyus mopgozernos
u mooenu mopghozerneza. Craguu sMOpuoreHes3a KUBOTHBIX (Ha MpuMepe JArymku). Ipodnenue.
Tunsl npobnenus. [emepmunupoganuoe u Hedepmunupoganuoe opodrenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMHUTAIONINX. 3apOIBIIICBBIC JIUCTKH (TACTPYIISIIHSA).
3aknaJgka OpraHoOB W TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIOLIETOCS 3apojblla (dMOpHOHANbHAS MHIYKUHWSA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO Kak pe3yJbTaT HEpPapXW4YeCKUX B3aMMOJCHCTBHM TIeHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbL.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pasButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSIMOrO M HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XUBOTHBIX. DakTOpbl pErylsalMd pPOCTa >KUBOTHBIX M uenoBeka. Craguum
MOCTAMOPHOHANBHOTO PAa3BUTHUSl y KUBOTHBIX M yesioBeka. [lepunojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHoxeHne u pasButue pacteHuil. ['amerodur u crnopodur. Meio3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHuWe crmop B IIpolecce Meilosa. ['ameTroreHe3 y pacTeHHUH.
OmnonoTBOpEHNE M PAa3BUTUE PACTUTEIBHBIX OPraHu3MOB. J[BOIIHOE OIJIOJOTBOpPEHHUE Yy
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIIUU OHTOI'€HE3a Y PACTEHHUM U JKUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. Hapamun, X. [lInemasn.

Tabauubl u cxembl: «BereratuBHOe pa3MHOKeHHE», «TUIBI 0ECHOJIOr0 pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbDY, «Pa3MHOKeHue »HBrieHb», «Pa3MHOXKEHHE THIPBIY,
«Meno3», «Xpomocombly, «l'ameTorenes», «CTpoeHUE SUIEKIETKH U CIIEPMATO30UIa»,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsmoe u Henpsmoe pas3ButHe», «Pa3BuTne Maickoro
Kyka», «PasBurue capanum», «Pa3Butue narymku», «/IBOMHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHrue CeMsiH OJAHOAOJBHBIX W JIBYJOJBHBIX PacTEHUI», «KU3HEHHBIA LMK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».
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ObopynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIEPMATO30H10B,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopnass padora «l/3yueHue CTpOEHHsS] TOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckasi padora «BrlsBlieHHE NMPU3HAKOB CXOJICTBA 3apOJBIIICH MMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTnka — HayKa 0 HACJ1eICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Posip oTedyecTBEHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Padorsr H. K.
Kounbiosa, H. M. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TEHbl, aJbTEPHATUBHBIE NPHU3HAKH, TOMUHAHTHBI M pELECCUBHBIM NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, TUOpuabl, reHoTHr, (enorun. OCHOBHBIE METOIbl T'€HETHUKHU:
rUOpPUA0TIOr MUECKHUM, TUTOIOTHUECKHH, MOJIEKYIISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

Iloptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeer-Pecockmuii.

TaOnuubl u cxemsl: «MeToabl FTeHeTUKI», «CXeMbI CKPEILUBAHU.

JlaGopaTopHas padora «J/[po3odmia kak 00BEKT FreHETUICCKUX HCCIICIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH e€AMHOOOpa3us
rubpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanusi. Bropoil 3akoH Menzaens — 3akoH
pacuiernjieHus mpu3HakoB. Lluronoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpelirBanus. ['unoresa
YUCTOTHI TAMET.

AHammsupyromee  ckpemmBaHue.  IIpoMeXyTOdHBIM ~ XapakTep  HaciaeqOBaHUS.
PacmernuieHne npu3HakoB pU HETIOJIHOM JJOMUHUPOBAaHUU.
Jurubpunnoe ckpemuBaHue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHCUMOIO

HacJje0BaHus NpU3HaKoB. L{uTonoruyecke OCHOBBI AUTUOPUIHOTO CKPELTBAHUS.

CuerieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrernieHHOe Hacle0BaHUE
TE€HOB, HAPYUIEHUE CLEIVIEHUS MEXAY T€HaMU. XPOMOCOMHAasl TEOPHs HACJIEACTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMorameTHblii M rereporaMeTHbli moj. ['eHeTmyeckas CTPyKTypa MOJOBBIX
xpomocom. HacnenoBanue npu3HaKoB, CHETUIEHHBIX C MOJIOM.

l'enotun kak nenoctHas cuctema. [lnefioTponusi — MHOXKECTBEHHOE [EWCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneilicTBue HealienbHbIX TeHOB. KoMmruieMeHTapHOCTb.
Onucras. [lonmumepus.

'eneTnyeckuid KOHTPOJb pPa3BUTHsSI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(DM3HONOTMYECKUX TIPOIECCOB, TIOBEJACHUS W KOTHUTHBHBIX (yHKmmid. [eHeTHueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJECHCTBUS «XO3AMH — Mapa3uT» U «XO3IUH —
MUKpOOHOMY. ['eHeTHUeCcKre acTIeKThl KOHTPOJS ¥ U3MEHEHUsI HAacleJCTBEHHON nH(pOopManuy B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.
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Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanu3upyroliee ckpeuBanue», «HenonHoe nomunupoBanuey, «CLENIEHHOE Hacae10BaHue
MIPU3HAKOB y Ipo30duiibl», «I'eHetuka nonay, «Kapuotun yenaosekay, «Kapuotun apo3oQpuiisy,
«Kapuortun ntuib», « MHOXKECTBEHHBIN ajean3m», «BzauMoaeicTBre reHoBY.

Oo6opynoBanue: MOAETH ISl JEMOHCTpAIMKA 3aKOHOB €IMHO00pa3usi THOPHUIIOB MEPBOTO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIe0BaHUs MPU3HAKOB, MOJENb IS IEMOHCTPALUU CLICTUICHHOIO HACJIeI0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yinbTaTOB MOHOTHOPHUIHOTO CKpEHIMBAHHS Yy
JPO30(QHITBD).

IIpakTuyeckasi pab6ora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHHS Y
JPO30(QUITBD.

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpensl npu dopmupoBaHuu ¢eHorumna. 3meHUMBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE  NPU3HAKU. BuUIbl  HU3MEHYUBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHASI.

MonudukanuonHnas U3MeHYUBOCTh. Ponb cpensl B popmupoBaHUM MOAU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psii U BapuanuMoHHast kpusas (B.
Noranucen). CoiicTBa Mo (UKAITMIOHHON H3MEHUNBOCTH.

l'enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUINMYECKOM HM3MEHUYMBOCTU. Bubl
F€HOTUITMYECKOW N3MEHUYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHMM F€HETUYECKOT0 pa3HOO0pasus
B IIpeJienax OJAHOro BUAA.

MytanuonHass HM3MEHYMBOCTh. Buabl MyTanmii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHbIE W HWHAYLUUPOBAHHBIE MYTAlMHU. SnepHbIE M IUTOILIa3MaTUYECKUE MYTallUU.
ComMaruueckne W TMOJOBble MyTaluu. [IpudYrHBI BOSHUKHOBEHMsI MyTaluid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O Mpouecca. 3aKOH TOMOJIOTMYECKUX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuel u cxemsl: «Buasl u3MeHUHMBOCTH», «MonudukanoHHas H3MEHYUBOCTDHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

ObopynoBaHue: XHUBble U TrepOapHble JK3EMIUISIpbl KOMHATHBIX pPAacTEHUM, PUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHUYHUBOCTH. [TocTpoeHre BapualiMOHHOTO PsiJia U BApUAIMOHHON KPUBOI».

IIpakTuyeckas padora «MyTtanuu y Apo30Guiibl (Ha TOTOBBIX MUKPOIpErapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapruotun uwenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBaHMS T'€HOMA YeJIOBEKa.
MeToapl n3yueHHUs] TeHETUKU YelloBeKa: TeHealornyeckuii, OJIM3HELOBbIH, [IUTOreHETUYECKHH,
MOMYJSIIUOHHO-CTATUCTUUECKUH, MOJEKYJIsIpHO-TeHeThUeckuil. COBpPEMEHHOE OmpeJeeHNe
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TE€HOTHUIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4HCIIe ¢ moMolubko ITIP-
aHanuza. HacnencrBeHnHsle 3a0oneBanys yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHu ¢ HacnenCTBEHHOW MNpPEApPacHONOKEHHOCTbIO. 3HAYEHUE MEAMLIMHCKONW TI'E€HETHKU B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JieBaHUN dYenoBeKa. MeIHKO-TeHEeTHYeCKOe
KOHCyJbTUpoBaHue. CTBONOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». ITUYECKHE acTIeKThl
UCCIIEZIOBAaHUM B 00J1aCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKalIlew cpeasl. l'eHeTndeckas MpeapacrnoaoKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToJbl U3y4eHUs] T€HETHKH YEJIOBEKa,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

IIpakTyeckas padora «CocTaBlieHNE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3mMoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusioBa o LleHTpax npoucXoIeHusi 1 MHOT000pa3us KyJabTYpHBIX pacTeHui. Poisb cenexuuu
B CO3JaHUM COPTOB pPAacTeHHH U MOpoA KUBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBocTd H. M. BaBunosa, ero sHauenue ais
CEJIEKIIMOHHOM paboThI.

Mertoab! ceneKnoHHOM paboThl. VIckyccTBEHHBIN OTOOP: MAacCCOBBIM M MHIUBUAYaJIbHBIN.
Dranbl KOMOWHAIIMOHHON CeJICKIMH. VICTbITaHne MPOM3BOAUTENCH MO MOTOMCTBY. OTOOp IO
TEHOTHITY C TOMOIIBIO OLIEHKH (DeHOTUIIAa IOTOMCTBA U OTOOP IO T€HOTUITY C OMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIIMOHHOW paloThl. PamuanmoHHBIA U
XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauuil y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHHEe TE€HOMHOTO pEAAaKTUPOBAaHUS M MeToJ0B pekomMOuHaHTHRIX JIHK mns
MIOJIy4E€HUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[lonyyenne mnosuruionioB. BayTpuBumoBas rubpuausanus. bnu3kopoJcTBeHHOE
CKpelLMBaHKue, WU MHOpUIUHT. HepoacTBeHHOE CKpelIuBaHue, WM ayTOpuauHr. ['eteposuc u
ero mnpuunHbl. Hcnonb3oBanue rereposuca B cenekuuu. OtraanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecryionusi MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHUS CENEeKUUMH pacTeHUud Hu
XKHUBOTHBIX. «3€1EHAs peGOIOYULY.

CoxpaHeHue M HM3y4EHHE T€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHHH M MX IHUKHX
poauueit Ui CO3AaHusl HOBBIX COPTOB M TMOPUIOB CENbCKOX03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuMy pecypcamil CelbCKOX03AUCMBEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Hucjle ¢ NPUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUN, NepPed08bIX Uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, II. II. JIykpauenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabauubl u cxembl: «L[eHTPBI MPOUCXOKAEHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTEHHID,
«3aKOH T'OMOJIOTHYECKHX pSAJOB B HACJIEJCTBEHHOW H3MEHUYMBOCTH», «METOIbl CENeKIUn»,
«OtnanénHas rubpuausanus», «Myrtareses».

Jlaboparopnas padora «lI3ydyeHne copToB KyJIbTYpPHBIX PACTEHUN M MOPOJ JOMALTHUX
KUBOTHBIX).

15



JlabopaTtopHnasi pa6ora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

JkcKypeust «OCHOBHBIE METOJbl M JOCTM)KEHHUS CEJICKLUUN PAacCTeHUH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO3SCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIH HAYTHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rMsl U CHHTETHYECKAs OMOJI0T U

OOBeKThl, HCIOJB3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHass OMOTEXHOJOTHs: XjeOoreyeHue,
MIOJTy4eHHEe KUCIIOMOJIOYHBIX IPOJYKTOB, BUHOJenue. Mukpobuonorudeckuii cunres. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHOJIO0rui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMHUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIbIO MOJIY4YEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpKalINX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas umkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEH PACTEHHH WM >KMBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMsS M COMATHUYECKUH sMOpHorenes. lcmoib3zoBaHue
TalviOWJIOB B CEIEKUHUH pAacTeHUil. [lonyuenue MoHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texunonocuu 0300po6nenus, KyIbMmueUpoGaHusi U MUKPOKIOHANbHO20 DA3MHOICEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXKeHepHsl. VICKyCCTBEHHBIN CUHTE3 T'€Ha U KOHCTPYHPOBAHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TICPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M DJTHYECKHE TNPOOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauiuaa. [1IP-nrnarnoctuka.
MeTabo0MHBIN aHaN3, TEHOLEHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OUEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OvoMH)XeHepus: A pa3pabOTKM  (PyHIaMEHTAIbHBIX OCHOB MEIMLMUHCKUX TEXHOJOIHH,
CO3/IaHUsI KOMIUIEKCHBIX TKaHEH COYeTaHHWEM TEXHOJOTHH TpEXMEPHOro OMONPUHTHHTA W
ckagdosauHra Ui pelieHus 3aa4d NepCcOHAIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30ynuteneit OPBU, ycraHoBiIeHHE MOJEKYISPHBIX MeXaHH3MOB (yHKkuuoHupoBanus PHK-
COJIepKalllUX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMsI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuel u  cxembl: «/cmonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «l '€HHas HHKEHEPUI».

JlaGopaTopHas padora «3ydueHne 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JkcKkypens «bHoTexHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3aposkaenne u pa3BUTHE IBOJIONMOHHBIX NPeACTABJICHUH B OM0JI0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U HayyHas nesarenbHocTh Y. JlapBuHa.
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JBwxyue cuibl 3Bomouud  BuaoB 1o Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTh
Pa3MHOXXEHHS OpraHW3MOB, HAcCJIEJCTBEHHAass H3MEHYMBOCTh, OOprOa 3a CyIIecTBOBaHHUE,
€CTECTBEHHbBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu dBomtonuu (CTI). HelitpanbHas Teopus SBOIOLNU.
CoBpeMeHHast HBOJIOIMOHHAS OHOJIOTHSA. 3HAYCHHE DBOJIOIMOHHON TEOPHH B (OPMHPOBAHUU
€CTeCTBEHHO-HAYYHON KapTHHbBI MUpA.

JdemoHcTpanuun

[optpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuH, C. C. Yerepuxos, U. U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabnuupl u cxemsl: «Cuctema xwuBoil npuponsl (o K. Jlunuew)», «JlecTHUIa *UBBIX
cymectB (o Jlamapky)», «MexaHusm ¢GOpMHUPOBAHUS TIPUCIIOCOOJICHUA Y PpACTCHHH W
KMBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra nmytemectsus Y. Jlapsunay, «Haxoaku Y.
Hapsuna», «®Popmbl OopbOBl 3a cymecTBoBaHue», «llopoasl romybeit», «Muoroobpasue
KyIbTYpHBIX (popMm KamycTeD», «Ilopoasl JOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMs ABMKYILIMX CHJI 3BOJIOLUNY», «OCHOBHBIE
MOJIOXKEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIHH.

Tema 2. MUKpO3BOJIIOIHS U €€ pe3yabTaThl

[lomymsiuust kak snaeMeHTapHas eAVHMLA 3BOMONMH. COBpEMEHHBIE METOJIbl OLEHKU
F€HETHUYECKOI0 pa3HO0Opa3us U CTPYKTYphI nomyisiuil. I3MeHnenune reHooHaa MOmysiiuu Kak
2JIEMEHTApHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GaKTOpPhl (IBHXKYIIUME CHIIBI) 3BOJIOUMU. MyTallMOHHBINA MpoLecc.
KomOunaTiBHass u3MeH4YMBOCTb. Jlpeil) reHoB — cirydaiiHble HEHAIPaBJICHHbIE W3MEHEHHs
4acTOT ayuiesied B momyismusx. DddexT ocHoBatenss. Ipgexm OymvliouHO20 20PAbIUKA.
CHuoicenue ceHemuyecko2o0 pasHoobpaszus: npuyumel u cireocmeus. Ilposenenue s¢pgexma
opeligha cenoé 6 Oonvwux u manvlx nonyaayusx. Murpanun. M3o0msM0Ms  TOMyISIM:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOJIOruIecKast (PEpO yKTUBHAS).

EctectBennslii 0TOOp — HampaBisiouuii ¢akrtop sBoionud. POpMBI €CTECTBEHHOTO
oTOOpa: IBUKYIIMH, CTAaOMIM3UPYIOIIMKA, pa3phiBatomuil (qu3pyntuBHEIA). IlomoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOLHUS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pEe3yJbTaT MHKpPO3BONIOLMU. Bo3HMKHOBEHHE
npucrocodaeHnii y opranusmMoB. Apomopdosbl n unuoanantanuu. [Ipumepsr npucrnocodaeHui
y OpraHusMoB: Mopdonorudeckue, (pu3noiorudyecKkue, OHMOXUMUYECKHE, ITOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ysbTaT MHUKPO3BOJIOLUU.
WMzomsitust — kimtoueBoil  aktop BuUgooOpaszoBanus. Ilytu u cmocoObl BuaooOpa3oBaHUS:
ajsionaTpuieckoe  (reorpaduyeckoe), CHUMIATPUUECKOE (IKOJOTHUYECKOE), «MIHOBEHHOE)
(monummonan3anys, rudpuansanys). JJIMTeIbHOCTh SBOITIOIMOHHBIX IPOLECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponme  3BOMIOLIMOHHOM OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHUS
O6unopazHoo6pazusi. MUKpPOIBOMIONUS M KOABOJIOLMS IMapa3uTOB U UX X03s5ieB. MexaHHU3Mbl
(hopMUPOBaHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[ToptpeTsi: C. C. UeTBepukos, D. Malip.

Tabauupl u cxembl: «MyTalMOHHAsE U3MEHUYUBOCThY, «[loMyIsMOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWKyIiue CHIBI  JBOJIIOLUN,
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«OKOJOrHYecKass M30JALMs TOMYJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM U JTMCTBEHHMIIBI AaypcKoi», «[lomymnsiiioHHbIE BOJIHBI YMCIEHHOCTH
XHUIIHUKOB U KepTB», «CxeMa JIeHCTBUS €CTECTBEHHOro oTOopa», «DopMbl OOprOBI 3a
CYLLIECTBOBAHUEY, «HaycTpralbHbIi MEJIaHU3M», «OKuBble HCKOIIaeMbIe»,
«IloxkpoBUTENBCTBEHHAs! OKpacka XKHUBOTHBIX», «lIpenympexnaromas okpacka MKUBOTHBIXY,
«Dusnonoruueckue agantanuny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bugsl-nBoitnukm», «CTpykTypa BuAaa B 1npupoae», «CrocoObl
BU000OpasoBanus», «l'eorpaduueckoe BHHooOpa3oBaHHE TPEX  BHUJAOB  JIAHIBILICHY,
«JKoJIOTHYECKOe BUI000pa3oBaHue BUAOB cuUHUI», «llonumiounsl pacrenuit», «KamycTHO-
peaeUHbIA THOPUIY.

O6opynoBaHue: repOaprl pacTeHHH, KOJUICKIIMA HACEKOMBIX, Uydelsia MTUIl U 3BEpeH C
IpUMEpPaMU pa3IMYHBIX MPHUCIIOCOOJIEHUH, yydyena NTHUI U 3Bepeil pa3HbIX BHJOB, repOapuu
pacteHuii OJIM3KUX BUIOB, 00pa30BABIINXCS PA3IMIHBIMUA CIIOCOOAMH.

JlabopaTopHasi pabora «BrIsBIIcHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JlaGopaTtopnass pa6Gora «lIpucrnocoOneHuss OpPraHU3MOB H HMX OTHOCUTEIbHAS
11e7IeCO00Pa3HOCThY.

JlabopaTtopHasi padora «CpaBHEHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTECPHION.

Tema 3. Makpo3dBosaonust 4 e€¢ pe3yJbTaThl

MeTtobl u3ydeHus: MakposBooluy. [laneonTonornyeckue METOAbl N3Y4EHHUS 3BOITIOLUH.
Ilepexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

Buoreorpaduueckrie meronsl uiydeHus: osBomonmu. CpaBHeHue ¢uopbl u  (ayHbI
MaTepHUKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3eminu. BUabl-3 HIEMUKH U PETUKTHI.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3Yy4YeHHUS 3BOJIOIHH.
'enernueckne MeXaHHW3Mbl 3BOJIOLMU OHTOTE€HE3a U MOSBICHMSI SBOJIOLMOHHBIX HOBILECTB.
['omonoruuHele ¥ aHaIOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTUYeCKue, OHOXMMHUYECKHe M  MaTeMaTH4YeCKUe METOJbl  U3yYeHHS  HBOJIOLHH.
I'omonornunsie rensl. COBpeMEHHbIE METO/IbI TIOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIOLNS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) 3BOMIOUWHU. [Ipumyun  cmeHvl  QYHKYuULL.
HeobOpatumocTs 3BOMIONINMK. AfanTUBHAS paaualiys. HepaBHOMEpHOCTh TEMITOB SBOJTIOIIHH.

JdemoncTpanuu

[optpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumpl U cxembl: «DHIOTCHETHYECKUN DS JIOMIAIN», KAPXEONTEPUKC, «3BEPO3yObIe
amepsl», «Crerouedans», «Punnoduter», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3eminy, «/peid koHTHHEHTOB», «PemukThl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTMYHBIE  OPTaHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEIOBEKAa M IIUMIaH3e», «[ JIaBHBIE
HaIlpaBJIEHUs BOJIIOLUNY, «OO011I1e 3aKOHOMEPHOCTH IBOJIIOLIMI.

OO6opynoBaHue: KOJUIEKIMH, TepOapuy, MYJSKH HCKOMAEMbIX OCTaTKOB OPIaHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxxkaeHue U pa3BuTHE KU3HU HA 3eMuie

Hayunble TUnoTe3pl NpOMCXOXKIEHUS JXKU3HM Ha 3emie. AOHMOreHe3 U IaHCIepMHUS.
JloHayuHbIe TPEICTaBICHHUS O 3apOXKICHUU XU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caMo3apoXKIeHUs KU3HU U €€ onpoBepkeHne onsitamu @. Penu, JI. Cnamnanuanu, JI. Iactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHSI.
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OcHOBHBIE ATaIbl HeOpraHuyeckon 3Bomtonuy. [InanerapHas (reosoruyeckas) 3BOIIOLUS.
Xumuyeckasi 3BOJIIOLMS. AOUOTE€HHBI CHHTE3 OPraHWYECKUX BEILECTB W3 HEOPraHUYECKHX.
Omeir C. Mumepa u I'. HOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Onapuna, rumore3a mnepBuuHoro OynboHa Jx. XomnzaeiHa, reHeTHdeckKas
runiore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUctopus 3emnmu u Meroabl €€ wu3ydeHusa. VckomaeMble OpraHMYECKHE OCTaTKH.
l'eoxpononmoruss u e€ Meronpl. OTHOcUTeNbHAasT W aOCOJIIOTHAs  T€OXPOHOJIOTHS.
['eoxpoHoOnOrUyecKkas mKaua: 30Hbl, 3pbl, HEPHUOJbI, STTOXH.

Hauanbnblie 3Tansl opranndeckoi 3Bosirouud. [logBiaeHre U 3BOJIONMS MEPBBIX KIETOK.
Oponronus Merabosiu3Ma. Bo3HukHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE
OMOIUVIEHKM Kak aHajuor mepBeIXx Ha 3emie coobmecTtB. CtpomaTtonutel. Ilpokapuotel u
JYKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTreHe3). DBOJIOIMOHHOE MPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE STambl 3BOJIOLUMU BBICHINX pacTeHuid. OCHOBHBIE apoMOp(}O3bl PACTEHHIA.
Beixon pactenust Ha cymy. llosBiaeHue CHOpOBBIX pPacTEHUHM M 3aBOEBAHME HMU CYILU.
Cemennsbie pactenus. [IpoucxokieHre BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU JKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX TUIOB. llepBbie XOp/10BBIE
KUBOTHBIC. JKM3Hb B BOJIe. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoxaenne aMpuOnii 1 penTHIIN.
[Ipoucxoxxaenue miekonurarommx v nrtum. [lpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CT03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 ApaM U NEpUoaaM: apxei, MpoTepo30H, Maneo30i, Me3030M,
KaiiHo30M. OOmast XapakTepHCTUKa KIUMaTa M TeoJormyeckux ImporeccoB. llosBienue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHUS M BIMSHHE Ha Ta30BbIH
cocTaB aTMOC(epHl.

MaccoBble BBIMUPAHMSI — DKOJIOTMUECKUE KpU3HCHI Npouuioro. [IpuumHel U cieacTBus
MaccOBBIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTHYSCKUNA KpH3UC, ero ocobeHHoctu. [Ipobdiaema
coXpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasl cucTeMa OpraHudeckoro Mupa. lIpuHIuNbl Kiaccupukalud OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penn, JI. Cnannanuanu, JI. Tlacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonpnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnumer u cxemsl: «Cxema ombita @. Penuy, «Cxema ombita JI. Tlactepa mo u3ydeHuto
camo3apoxaeHus xu3zHu», «Cxema onbita C. Mumepa, I'. FOpu», «9Tansl HeopraHuueckoi
sBoMoUny, «['eoxpoHonmornueckas mikana», «HauvaapHble 3Tanbl OPraHUYECKON 3BOJIIOLIUN,
«Cxema oOpa3zoBaHUs JYKapuOT NyTéM cuUMOHMoOreHe3a», «CHUCTeMa JIKUBOW IMPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopho3sl pacreHuit», «Punmodute», «OIHOKIETOYHBIC
Bojopociny, «MHOroknerounsle Bomopocian», «Mxuy», «llanopoTHuku», «lonoceMeHHbIE
pacteHus’», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHA KUBOTHOTO MHUPaAy,
«Apomopdossl KUBOTHBIX», «lIpocteiimmey, «KumeunononoctHeie», «llimockue dYepBu»,
«HUneHucToHoruey, «PbIOBIY, «3eMHOBOJIHBIEY, «IIpecmMblikaroniecs», «Iruisy,
«Munekonurarone», «Pa3BuThe JKM3HM B apxeHckoW ape», «Pa3zBurHe KU3HM B

19



MPOTEPO30MCKON dpey», «Pa3BuTue KU3HM B MNAJIEO30MCKOW d3pe», «Pa3BUTHE KU3HU B
ME3030MCKOM 23pe», «Pa3Butue XKHU3HM B KailHO30HcKOM d3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MHUPay.

ObopynoBanue: repOapuuM pacTeHUH pa3IUYHBIX OTAEIOB, KOJUIEKIIMHM HACEKOMBIX,
BJIQXKHBIE IpenapaThl >XKMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThI
M03BOHOYHBIX JUBOTHBIX, Yydye€ja MTUILl U 3BEpEH, KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPIraHUUECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas sn1aGopatopHasi padora «MonenupoBanue onbiToB Mwuuiepa—tOpu mo
M3YYEeHHIO a0MOTEHHOT0 CHHTE3a OpPraHMYeCKHX COSUHEHHI B IepBUYHOM aTMochepey.

Jlaboparopnas pabora «/I3yuyeHne M onmucaHME€ HCKONAEMBIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHUS pacTeHUH pa3HbIX
OTZIEIIOBY.

IIpakTuyeckas padora «l3ydueHre 0cOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenue 4ejJ0BeKa — aHTPOIOIreHe3

Pa3nensl 1 3aaun aHTponosoruu. MeTobl aHTPOIIOIOT HH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKACHUU 4YeJIOBEKa. PenurunosHeie BO33pEHUS.
CoBpeMEHHbIE HAYUHBIE TEOPUH.

CxoncTtBo 4yenoBeka C JKUBOTHbIMU. (CHCTEMaTHMYECKOE€ TIIOJIOKEHHE 4YeJIOBEKa.
CBuzerenbcTBa CXOACTBA 4YEJOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTHUECKHUE,
sMOpHoIorHYeckre, (HU3NOIOT0-OMOXMMUYECKHe, ToBeAeHUecKrue. OTIHYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOH CUTHAJIbHOW CUCTEMBI.

HBwxkynmwe  cuiabl  ((akTophl)  aHTPONOreHe3a:  OWOJIOTHMYECKHE,  COLHUAIbHBIC.
CooTHolieHrne OMOJIOTMYEeCKUX U COLUATbHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJIUU aHTpoOIoreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIbI)
Y paHHWE MOHTHJIBI — O0IIMe TPEIKH YeTIOBEKOOOPa3HBIX 00€3bsSH U JIIOACH. ABCTPATONUTEKH —
JBYHOTHE Tpeaku Jitoaeil. YenoBek ymenblil, epBble M3rOTOBJICHUs Opyauil Tpyaa. Yenosek
MPSIMOXOIAIIUN U TIEPBBINA BBIXOJ Ntojei 3a mpeaensl Adpuku. Yenosek reinenpOeprekuii —
001 IpeIoK HeaHAePTATHLCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. UenoBek HeaHIepTaIbCKUN
KaK BUJ JIIOJEH XOJIONHOTO Kiumara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a Tpeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIOIMS COBPEMEHHOT'O 4YeJIOBeKa. EcTecTBeHHBIM OTOOpP B MOMYJNSAIMSAX YEIOBEKa.
MyTtanuoHnHslil nporecc u nonuMoppusM. IlonyssiroHHble BONHBL, Apeiid reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbuie pacel: eBponeougHas (eBpasuiickas),
aBCTpaJO-HErpouHas (PKBATOpHAJIbHAS), MOHTOJIOWIHAsl (a3MaTCKO-aMepUKaHCKasi). Bpems u
IIyTM pacceleHusl 4YeJoBeKa N0 IulaHeTe. EaMHCTBO desoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpHCIOCOOJIEHHOCTh 4YeJIOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXarolie cpeapl. Biusiare reorpadudeckoid cpenbl U apeiida reHoB Ha MOPQOTIOTHIO U
(hU3MOIOTHIO YeJIOBEKa.

MexXauCUMIUIMHApHbIE METOAbl B (HU3MYeckoil (OMOIOrM4eckoil) aHTPOMOJIOTHH.
OBOJIONMOHHAsA  AHTPOIOJIOTMS M TAJCOAHTPOIIOJIOTHS  YEJIOBEUECKUX  MOMYJISALUH.
buoconmanbsHble  HMcclieqOBaHUS ~— NPUPOABI  4yenoBeka.  MccinegoBaHue — KO3BOJIIOLUHU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu
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Ioprpersr: Y. apsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmumpt u  cxembl: «MeToabl aHTPONOJOTHH», «[OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeNeT 4elloBeKa U CKeNeT IMMIaH3e», «PyaumeHTsl u
aTaBU3MbD», «JIBWKyIllM€ CHJIBI AHTPONOIEHE3a», «IJBOJIOLUOHHOE JpPEBO YEJIOBEKAY,
«ABcTpanonutek», «HenoBek ymenblit», «HenoBek NpAMoXoasuity, «/{eHUCOBCKUN YETOBEK»
«Heannepraneup», «KpomanboHLb», «l[Ipeakn dvenoBeka», «ITambl 3BOJIOLUHM YEIOBEKAY,
«Pachbl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalIbHON KYJIbTYphl MPEIKOB
yeloBeka, penpoaykiuu (dotorpadun) KapTuH C MHQOJIOTHYECKUMH U OuOIEHCKUMU
CIO)KE€TaMH MPOUCXOXKICHUS YeJoBeKa, (poTorpadmu HaX0IOK MCKOMAeMbIX OCTaTKOB YeJIOBEKa,
CKEJIET YeJIOBEeKa, MOJIETb Yepena 4YelOBeKa M Yepena IIMMIIaH3€, MOJIEIb KUCTH YEJIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIENIN TOPCA MPEAKOB YEIIOBEKA.

Jlaboparopnas palGora «lI3yueHue ocoOEHHOCTEH CTpPOEHUS CKEJeTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTyeckas padora «l3ydyeHne 3K0JIOTHUECKUX aJalTallil YETOBEKaY.

Tema 6. Oxogorussi — Hayka 0 B3aHMOOTHOLIIEHUSIX OPraHU3MOB M
HAJOPraHU3MEeHHBIX CHCTEM € OKpY:Kalouiei cpeaoi

3apoxneHue U pa3BuUTHE dKonoruu B Tpyaax A. I'ymbomnpara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnmu, B. H. CykauéBa. Pazgenst u 3amaun skosnoruu. CBs3b
9KOJIOTMH C APYTUMHU HayKaMH.

Metoasl skonoruu. [loneBble HaOMOAECHNSA. DKCIEPUMEHTHI B 3KOJIOTHUHU: MPUPOJHBIE U
naboparopubsie. MozenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOLIEH Cpebl: JIOKaJIbHbIH,
PErnOHAJIBHBIN U TTI00aJIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUU I 4YeJOoBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€H 4YeJoBeYecTBa € MNpUpood. POpMHUpPOBAaHUE SKOJOTHYECKOW KYIbTYpPhl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[optpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceeprios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3nensl skogorumy», «MeToasl dKoIoruny», «CxemMa MOHMTOPHHTA
OKPYKAIOILIEH CpelbD».

JlabopaTtopHasi pabora «/3yueHrne METOJ0B SKOJIOTHUYECKUX HCCIIETOBAHUMY.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

Okonorudyeckne (akropel M 3aKOHOMEpHOCTH uX JeiictBusa. Knaccudukanms
9KOJIOTMUECKUX  (akTopoB: abuoThyeckue, OuOTHUECKHE, aHTpomnoreHuole. OOmue
3aKOHOMEPHOCTHU JeHCTBUA dKoJornueckux (haktopos. [Ipasuno muanmyma (K. Ilnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIC 1 CTCHOOMOHTHBIE OPraHU3MBI.

Abuoruueckue axtopsl. CBeT Kak 3kojoruueckuit paxrop. JleicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHMH U KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUTrHalibHast posib cBeTa. doToneproausm.

Temmepatypa kak sKkojoruyeckuii ¢axtop. [elicTBue TemrepaTypbl Ha OpPraHU3MBI.
[loMKkunoTepMHBIE U TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxaocTh Kak sKkonorudeckwii ¢akrop. [IpucmocobieHus pacTeHHA K IMOIIEPKAHUIO
BojHOro OanaHca. Knaccudukauusa pacteHuit mo oTHoOuIeHHI0O K Boje. [IpucnocoOnenus
YKUBOTHBIX K N3MEHEHHIO BOJHOT'O pEXHUMA.
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Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MOYBEHHas, TIyOMHHAas
MO/NOYBEHHAs, BHYTpHOpPraHu3MeHHas. MPU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IprcnocoOnaeHust OpraHu3MoB K ’KU3HU B PA3HBIX Cpe/iax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.

Kuznennsle ¢opmbl opranu3moB. [lonarue o xusHeHHo ¢opme. JKuzHeHHble GOpMbI
pacTeHMi: NepeBbs, KYCTapHUKM, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpaBBhI.
KuznenHnole QOpPMBI KUBOTHBIX: T'HAPOOMOHTBI, T€OOMOHTHI, a’poOHOHTHL. OcobeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMmsel. [lapazutusMm, koomepanus, MyTyaliu3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckne  B3auMomeWcTBUS — (TONMHUYECKHE,
¢dopuueckue, (adpuueckue). 3HaUCHUE OMOTUYCCKUX B3aUMOJCWUCTBUN IS CYIIESCTBOBAHHS
OpraHu3MoB B cpezie ooutanus. [IpuHINT KOHKYPEHTHOT'O UCKITIOYEHHUS.

JdemoncTpanuu

Tabmumpl 1 cxembl: «IKonorudeckue GakTopbny, «CBETOBOM CHEKTP», «IKOJOTUUYECKHE
TPYMIbl )KUBOTHBIX 10 OTHOLICHHIO K CBETY», «TeIIOKPOBHBIE KUBOTHBIEY, «X0JI0THOKPOBHbIE
KHUBOTHBIEY, «Du3nonornyeckue ajganTalul >KUBOTHBIX», «Cpenbl OOUTAHUS OpPraHU3MOBY,
«buonoruueckue puTMb1y, «KnusHeHHble GOpMBI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIXY,
«OKOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOrO Jiecay, «llemu nurtanusy,
«XumHn4IecTBOY, «Ilapasutnzmy, «KonkypeHmus», «Cumonosy», «Kommencammsmy».

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPUCIIOCOOJCHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (DAKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHENOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUM, CBETONIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHusi, repOapuu U KOJUICKIMU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuii, dYyuyena MNTUI W 3Bepel, repOdapuu pacTeHHH, OTHOCSAIIMXCA K Trurpoduram,
KcepoduTam, Me30(puTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYIIN, KOJUICKIWU KHBOTHBIX,
OoOUTAIONIMX B pa3HbIX cpefax, repOapuu U KOJUICKIIMH PACTEHUN M KMBOTHBIX, 00JIaJaroInx
yepTaMH MNPUCHOCOOJCHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBUH JKM3HHU, repOapuud u
KOJUIEKIIMM PACTEHUH U S>KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIEHCTBUIX.

JlaGopaTopHas padora «BbIsSBICHHE IPUCTIOCOOIEHNI OPTAaHU3MOB K BITUSTHUIO CBETA.

JlabopaTopHasi padora «BpIABICHHE TPUCTIOCOOJICHUNH OPraHU3MOB K BIHSHHIO
TEMIIEPATYPHI».

JlabopaTopnasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
OoOUTaHUS.

Tema 8. IKko/10rusi BUA0B M NOMYJIAIMI

DKOJIOTHYECKUE XapaKTepUCTUKK nomynauuu. [lonynsuus xak Ovonoruyeckas cucTema.
Pone HeogHOpOAHOCTH cpelibl, (PU3HYECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTMH BHJIOB B
(hopMHPOBaHUN POCTPAHCTBEHHOHN CTPYKTYPHI NOMYJIsAIUi. OCHOBHBIEC TIOKA3aTEIH MOIYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M IOJIOBas CTPYKTypa, POXKIaeMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

Dkosoruyeckas CTpykTypa nomnyiasuund. OneHKa YMCIEHHOCTH nomynsauuu. JluHamuka
MOMYJSIUK U €€ perynsiuus. buotTnueckuii noTeHMan nonyasiuud. MoienupoBaHue TUHAMUKA
nonymsinyd. KpuBele pocTa 4MCIEHHOCTH mnomyisinuu. Kpusble BbpKHMBaHMs. Perynsanus
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YUCIIEHHOCTH TOMYNALUNA: POIb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu Buaos (- u K-crparerun).

[lonstue 06 »sKkonoruueckoi Humie Buga. Mectoobutanue. MHoromepHass MOJEIb
skosiornyeckor Humm Jx.M. Xatuuncona. Pasmepsl akonornueckor Humd. [loreHnuansHas u
peanu3oBaHHAs HUILIH.

Bun xak cucrema mnomynsuuii. Apeanbl BUAOB. Buabl U UX KU3HEHHBbIE CTpPATETHU.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MUTPAIMil KUBOTHBIX. bHojornyeckne WHBA3UU
Yy>KEPOAHBIX BUJIOB.

JdemoHcTpanuun

[Toptpert: Ix. . XaT4ynHCOH.

Tabnuiet 1 cXeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYIsIumy, «IIpocTpancTBeHHas
CTPYKTypa monyisiuun», «Bo3pacTHble mnupaMuabsl mOmyssiiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM PA3UYHBIMU OpranusmMamu», «Moxens skonorunueckoi Humu Jx. .
XaT4MHCOHAY.

O6opynoBanue: repdapuu paCTeHUM, KOJUICKIIUU )KHBOTHBIX.

JlabopaTtopHnasi padora «I[IpucrnocoOneHus ceMsH paCTCHHI K pacCeIICHUIOY.

Tema 9. Jkon0rus coodmecTB. IKOITOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBA3u Mexay OpraHU3MaMu B
OuoIeHo3e.

OxocuctemMa Kak OTKpeitas cuctema (A. k. Tencnum). DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, peAYUEHThL. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. A6uotudeckue 610Ku sKocucTeM. [IouBBI M WIIBI B HKOCHCTEMAX.
KpyroBoport BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u npoaykius. JKoJ0ru4eckiue mupaMubl
quces, 0MoMacchl U YHEPTUH.

Jlunamura skocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUUHbIE M BTOPUYHBIE CYKIECCUU U UX
NPUYMHBL.  AHTPONOTEHHBIE BO3JCHCTBUS Ha cykueccuu. KimmmakcHoe  cooOOIIecTBO.
buopa3noobpasue u nojJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBL. JKOCUCHeMbl 036p U peK. DKocucmemvl Mopell U OKeaHOos.
Oxocucmemvl myHOp, 1€c08, cmeneti, NyCMblHb.

AHTpOIIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus Mexny
AQHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMH.

YpOoakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢iiopa u ¢ayHa.
CunanTponu3anus ropojackoi ¢ayHbl. buomornyeckoe ©  XO34WCTBEHHOE 3HAUYCHHE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aUMOJEHCTBHI  OpraHu3mMoB B
sKocuctemMax. Ponv kackaonoeo s¢ghghexma u 6u006-30ugpukamopos (kKiouegvix 6ud08) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTMM W  BEIIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIIMA M SKOCHUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3ACHCTBUI.

Mexanusmbl  8030eticmeus — 3a2psA3HEHUU  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeTo0IoTisT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX 3KOCUCTEM.
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JdemoncTpanuu

[optper: A. JIx. Tencau.

Tabnuue! u cxembl: «CTpykTypa OHOLIEH03a», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECa,
«JKocucTeMa XBOMHOro Jeca», «DyHKUMOHAIBHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llenmn mnuranus (mactOuuiHasl, JETpUTHAs)»,
«DKoyoruyecKkas nmupammja uyucen», « IKoJoruueckas nupamuaa 6MoMacchl», « IKoJIorudeckast
nupampia sHeprum», «OO0pazoBanue Oonota», «l[lepBuunas cykueccus», «BoccraHoBieHHe
Jgeca mocliie moxapa», «I9KOocUcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypboskocuctem.

O6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydyelna MTHUI[ W 3BEpei,
repOapuu KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUMN, aKBAPUYM KaK MOJIENb IKOCHUCTEMBI.

IIpakTnueckas padora «/3yyeHue u onucanue ypoo3KOCHUCTEMBD.

JlaGopaTopHas padora «l3ydyeHue pazHOOOpa3uss MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX).

IKCKYypeus «IKCKypcusi B TUIIMYHBIA OHoreorneHos (B AyOpaBy, Oepes3HsK, €IbHUK, Ha
CYXO/JIOJIbHBIM UM IOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypeHs «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WU B TETNTUYHOE XO34HCTBO)».

Tema 10. Buocdepa — riiodasbHast IkocucTEeMa

buocdepa — obmemanerapHas o0osiouka 3emiiH, TJI€ CYIIECTBYET WM CYIECTBOBaJa
*u3Hb. PazBuTHe npencrasnenuii o ouocdepe B tpynax 2. 3rocca. Yuenue B. . Bepnajackoro o
o6nocdepe. O6mactu 6mochepsl u e€ cocras. KuBoe BemecTBo OHocheps! 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Onocdepsl. OcobeHHocTH Orocdepbl Kak T100ambHON
skocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMOTeOXMMHUYECKUE UKITBI (YTiepoa, a3ota). PUTMuaHOCTS siBjeHni B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCcHOBHBIE OMOMBI CYIIU: TYHIpA, XBOIHbBIE
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CAaBaHHBI, ITyCTHIHYU, TPOIIUYECKUE JIECa,
BbICOKOTOphsi. Kinmar, pacTutenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ GyHKIUS JKUBBIX CHCTEM, OIICHKA HX PECYpCHOTO IMOTEHIHana |
O6rochepHbIX QyHKIIHIA.

JdemMoHcTpanumn

Iloptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabauubr u cxemsl: «I'eocdepsr 3emnny, «KpyroBopoT a3orta B npupoje», «KpyroBopot
yriaepojaa B mpupone», «KpyroBopor kuciopona B nmpupojie», «KpyroBopoT BoJibl B IPUPOAEH,
«OcHoBHbIE OMOMBI cymm», «Knumarnuyeckue mosca 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHnbiii necy, «Ctenb», «CaBanHHa», «IlycThIHSY,
«Tpornuueckuii necy.

O6opynoBanue: repOapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMH KHUBOTHBIX.

Tema 11. YesioBek n OKpykaomias cpeaa

DKolornyeckre KpU3UChl M WX NpuuMHBL. Bo3jaelicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpONIOT€HHOE  BO3ICHCTBHME Ha pPACTUTENbHBIA W JKUBOTHBIM Mup. OxpaHa
PaCTUTENBLHOIO U KUBOTHOrO MHUpa. OCHOBHbIE MPUHIMIIBI OXPaHbI NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYECKUC
MapKH.
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OcHOBHBIE TPUHIIUIIBI YCTOMYUBOTO PAa3BUTHUS YEIOBEUECTBA U MPUPOABI. ParmoHaapHOe
MIPUPOIONOIB30BaHNE M COXpaHEHHE OuoJormyeckoro pasHooOpasuss 3emiu. OOmue
3aKOHOMEPHOCTHU TJI00ATBHBIX YKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
Y €T0 BEPOSATHBIC MOCIIEACTBUS.

Pa3BuTHE METOMOB MOHHTOPHWHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaroujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie ungopmayuonHvle
cucmemyl, obecneyugarwue 0OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX U008 U
axocucmem. OCHOBbI IKOpeadbuIUmMayu 3KoCUcmem u cnocobos 6opbobbl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxkyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanumn

Tabnmuuer W cxeMbl: «3arpsizHeHue atMmocdepsl», <«3arps3HeHue ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHuKOBBIA 3 dekT», «Ocobo oxpaHIeMble MPHUPOIHBIE
TEPPUTOPHUN», «MOJIeTH yIPaBIIEMOT0 MUPay.

Ob6opynoBanue: ¢ororpadgun oxpaHsSeMbIX pacTeHMH | KHUBOTHBIX KpacHOil KHuUTH
Poccniickoit ®denepannn, KpacHoOM KHATH pernoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 110 BHOJIOTI'MHU
HA YPOBHE CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHMA K peE3yJIbTaTaM OCBOCHHUS OOyYaroIIMMUCS
MporpaMM CpEeIHETo 00IIero 00pa3oBaHus: TUYHOCTHBIC, METANIPEAMETHBIC B MPEMETHBIC.

B cTpykType NUYHOCTHBIX Pe3ylIbTaTOB OCBOEHUS MPOTPAMMbl MO OMOJOTHH BbIIEICHBI
CICAYIOIIME COCTaBIIAIONIME: OCO3HAaHWE OOYYAIOIIMMUCS  POCCHUMCKON  TpaKIaHCKOM
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH W CaMOOIPEEIICHHUIO,
Haiuyue momusayuu K OOYYECHUIO OWOJNOTHH, YeleHanpasieHHoe pazeumiue BHYTPEHHHUX
yOEXKIEHU JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH W MCTOPUYECCKUX TPATUIUN PA3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYAIONTUXCS PYKOBOJCTBOBATHCS B
CBOEH  JCSATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHUsA, HaAIuyue NPABOCO3HAHUS  DKOJOTUYECKOHW  KYJIBTYPBHI,
CROCOOHOCMU cMAasUmMyb NEIN U CTPOUTH KU3HEHHBIE MJIaHBL.

JIn4HOCTHBIE PE3YNbTaThl OCBOCHHUS MPOrPAMMBI MO0 OHWOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHHUTATEIIBHOW ACATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMHU
COLIMOKYJbTYPHBIMU, HICTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHATHIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT TMpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIIMTAHMSI U CaMOpPa3BUTHA, PA3BUTUSI BHYTPEHHEW MO3MIIMHU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOI'O
yBaXEHUS, OEpeKHOTr0  OTHONIEHUA K  KYJbTYPHOMY  HACJICIUI0 W  TPATUIUSAM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickon Penepannu, NpUpOAE U OKPYKAIOLIEH Cpelie.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro npeamera «buosorus» M0JKHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIINXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJICHHIA, COOTBETCTBYIOIIMX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIecTBa,
paclIMpeHue >KU3HEHHOTO OMbITAa M ONbITa AEATEIBHOCTH B IMPOLECCE peaau3alii OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOM 1€SITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUS:

c(hOPpMUPOBAHHOCTh T'PAKIAHCKOW TMO3ZMIMM  OOydJalomerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKCHHE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelnieHnr y4eOHBIX U TT03HABATENIBHBIX 3aa4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIICHHIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBICHATSH €€;

YMEHUE YYWUTHIBAaTh B  CBOMX JCHCTBHUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yOEXKICHUSIMHU, KyIbTYPHBIMU IIEHHOCTSMU U COIUATIBHBIM
MOJIOYKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS YYEOHBIX,
MO3HABATEJBHBIX M UCCJEAOBATEIIbCKUX 3a/1a4, YBAXKUTEJIHLHOTO OTHOIICHUS K MHEHHIO
OTITIOHEHTOB TPHU O0CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOU N€ATEIbHOCTH;
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2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONW UJICHTUYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes, PoanHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HAclIEOUI0 U MaMATHUKaM IPHUPOJIbI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CHOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKHX YUEHBIX B CTAHOBJICHHE W PA3BUTHE
OMOJI0TUY, TOHUMAaHMsI 3HAYE€HUs OMOJIOTHH B TO3HAHWU 3aKOHOB MPUPO/IbL, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoe:xIEHHOCTh, TOTOBHOCTH K CITyXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYSICH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3AAHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO NMPHUHSTUS LIEHHOCTEH CeMEWHOM >KU3HU B COOTBETCTBUHU C TPAJULMUSIMU HAPOJOB
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHUE SMOLIMOHAIBHOTO BO3ICHCTBHSI )KUBOM IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIIATH
KadyecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢wusuyeckoro BoCHUTAHHWS, (POPMHUPOBAHUAA KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1IAr OOy YHS:

MOHMMAaHKE U pealin3alus 37J0pOBOro U O6e3omacHoro odpasza >KU3HHU (30pOBOE MUTAHHE,
coOJIofieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perymspHas (Qu3uyeckass AaKTHUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETECHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HMUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHME LEHHOCTH TMPAaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO 0€30macHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAaHHE MOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJEHUS alIKorois,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIIMTAHUSA:

TFOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTb K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPABIEHHOCTH,
CHOCOOHOCTh ~ MHHUIMHPOBATh, IUIAHHUPOBATH M CAMOCTOSITENBHO  BBIOJHATH — TaKylO
NeATEIbHOCTD;

HWHTEpEC K Pa3iuyHbIM cdepaM MpoPecCHOHANBHON AESATENIbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOP OymyIiel mpoheccruu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCE
KU3HU;

7) 3K010TH4eCKOr0 BOCIIUTAHUSA:
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9KOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPUOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeIbl;

0CO3HAHHE TII00ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOIeM U IyTel X PelIeHuUs;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTUM 3HAHUS U YMEHHS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COONIIOCHHE
MpaBWJI TIOBEJIECHUSI B MPUPOJE, HANPABIECHHBIX HAa COXpPaHEHHE PaBHOBECHS B DKOCHCTEMAX,
OXpaHy BUJIOB, dKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHOW CpeEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJM4ue pPa3BUTOrO HKOJIOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYpbI, OIIbITA
NEATEIbHOCTH  SKOJOTMYECKOW HANpaBJICEHHOCTH, YMEHUS pPYKOBOICTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW ITPAKTUKE, T'OTOBHOCTU K YYACTHIO B
MPAKTUYECKOM NEeSATETbHOCTH SKOJIOTMYECKOW HAITPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M  OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO HAa JUAJIOTe€ KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOICHCTBUS
MEKIY JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMaHHUEe Crenu(UKH OWOIOTHM KaK HAayKH, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PalMOHAJIBHOTO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUHU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaloleM
MHpEe KaKk O €JMHCTBE TMPUPOJIbL, 4YeJOBEKa M OOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOoOIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOexk1EHHOCTh B 3HAYMMOCTU OMOJIOTUU JJIi COBPEMEHHON LMBWJIM3ALMU: 00eCTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUN, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXO/A U3 TIIOOATBLHBIX
9KOJIOTHUYECKUX Mpo0sieM M o0ecrieueHus rnepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PAllHOHATIBHOMY
WCIIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUU OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPyEeMOl pu U3yudeHUN OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METO/OB II03HAHUS, HUCIOJB3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BAaTh TOJy4yaeMble 3HAHUS [Js aHajdu3a M OOBSCHEHWS SBICHUI
OKPYKAIOIIETO MHUpPAa M NPOUCXOASIIMX B HEM M3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAyYHbIX ()aKTOB M HUMEIOUIMXCA MJAHHBIX C I€JIbI0 IOJIyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIBb30BaTh OWOJIOTHYECKUE 3HAHUS IS pEIICHUS
Mpo0JIeM B peaslbHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE IEHHOCTH HAay4YHOW AESATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATh MPOEKTHYIO U
HCCJIEI0BATENIbCKYIO AESITENIbHOCTh NHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUU 1O OWOIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPeOHOCTSAMHU.
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METANPEAMETHBIE PE3YJIBTATbHI

MeTtanpeameTHble pe3ylbTaThl OCBOCHUSA y4deOHOro mpeameTra «bHOJOTHS» BKIIOYAIOT:
3HaUYUMBIC JUISI  (OPMHPOBAHUS MHPOBO33PCHHSI  OOYYAIOIIUXCS  MEKIUCIUILIMHAPHBIE
(MEXIIpeIMETHBIC) OOIIEHAYIHBIC TIOHATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(pUKy METOJI0B IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJICHUE, MPOLIECC, CUCTeMa, HAyYHBIM (aKT, MPUHIINIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICOBaHKMEe, HAOIIOJCHUE, M3MEPEHUE, SKCIICPUMEHT H JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbIC, PEryISITUBHBIC), 00ECIEUHUBAIOIINE
(dhopMupoBaHre (QyHKIIMOHAIBHON TPAMOTHOCTH U COIMALHOW KOMIIETCHIIMH OOYYaroIIuXCs;
CIIOCOOHOCTH oOyuaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTUTMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAIbHbIE Y4eOHBbIC ICHCTBUS B IO3HABATEIHHOW U
COLIMAJIBHON MTPAKTHKE.

B pesynbrare wusyueHuss OHONOTMM Ha YpOBHE CcpeAHero oO0miero oOpa3oBaHUS Y
oOyuatomerocss Oynyr chopMHUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJbHBIC YYCOHBIC JICWCTBUS, PETYISATUBHBIC YHHBEpPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJIKHBI OTPaXKaTh:

OBiageHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbI€ JIOTHYECKHE AeiiCTBUS:

CaMOCTOSITENIbHO (pOpMyNnHUpOBaTh W aKTyaJdU3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHWW TNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMs), PAaCKpbIBaTh CMBICT OHOJIOTHYECKHUX
MOHSITHA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATE CBSI3H C APYTUMHU MOHATHIMH);

OTIPE/ACIIATh IEIH JIeATEIBbHOCTH, 3aJaBas TapaMeTpPhl U KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OHMOJIOTHMYECKHE TOHITHS ISl OOBSICHEHHUS (DaKTOB W SIBICHUW IKHBOU
MIPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKIACHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIHPOBATH
BBIBOJIBI U 3aKIJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/JICIbHBIE CPEJCTBA IJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH H
OTHOIIIEHUH B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYHIl Pa3HOro poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIAH PEUICHUS MTPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B AESITENbHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKU IOCIICICTBUN JACSITSIHLHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ACHCTBHUS:

29



BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENCKON M MPOEKTHOM AESITeIbHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIOJIb30BaTh PA3JMYHbIC BHUABI ACATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJC TPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHSTHSIMH B METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTCIbHOW IEATCIBLHOCTH W
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJ M3HpOBATh 3ajady, BBIIBUTATH
TUMNOTe3y €€ pelIeHHs, HaxXOIUTh AapryMEHTHI ISl JI0Ka3aTellbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IMOJNYYCHHBIC B XOJ€ PCIICHHS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh IICJICHANPABICHHBIN IMOUCK MEPEHOCa CPEICTB W CHOCOOOB JCHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHTHh 3HAHWS B  TO3HABATEIBHYID W  MPAKTHYECKYHO  00JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJCH, Mpe/UlaraTb OPUTHHAIBHBIC TOJXOAbI M PEIICHHS, CTaBUTh
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHMOpMAIUH (TEKCTe Y4eOHOTrOo MocoOws,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTHYECKUX CIOBAPSIX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MPEJCTABICHHS, KPUTUYCCKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEIIPOTHBOPECYHBOCTD;

(dhopMynupoBaTh 3ampoChl W TMPHUMEHITH pa3IUYHbIE METOABl MPH IOUCKE U OTOOpe
OMOJIOTHYECKON MH(pOPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHEHHSI YICOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT WCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOTH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAIbHYIO (OPMY TPEACTABICHUS OWOIOTHIECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE M MAaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI,
dbopMyinbl, abOpeBHAaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMHU pACMO3HaBaHUS U 3amUThl HUHOpManmu, WHHOPMALUOHHON
0€30MaCHOCTH JTUIHOCTH.

OByaeHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTHBHO y4aCTBOBATH B JIMAJIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKJCHHSI OTHOCHTENFHO BBIMOJTHEHHUS TpeIaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIIUH IPYTrUX YIACTHUKOB JHAJIOTA WIH JTUCKYCCHH);
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pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHHS W B3aUMOJCWUCTBUSA, TOHUMATh HaMEPEHHS
JPYTUX JIOJICH, TIPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (hopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAasl 1eAITeJIbHOCTD:

MMOHUMATh W UCTOJIh30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIUBUAYATbHONH pabOTHI Tpu
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMpAaTh TEMATHKY W METOJIbl COBMECTHBIX JCUCTBHHA C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOOCTHMKEHMIO: COCTAaBJATh IJIaH ACHCTBHUM, PaCIpelesiaTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYXJaTh pe3yiIbTaTbl COBMECTHOI pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraT HOBBIE IMPOEKTHI, OLIEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBISITh IMO3UTUBHOE CTPATETUYECKOE TIOBEJICEHWE B PA3IMYHBIX CUTYyalMsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS TPOOJIEM W WX pEIIeHUs B
KU3HEHHBIX ¥ YICOHBIX CUTYAIUsX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHUX 3HAHHM IEJIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO JESATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlaud B OOPa30BATEILHOW JIEATEIHHOCTH H
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacHmpsTh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIIA OTIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHHUIO MIMPOKOH IPYIUIIMU B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;
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BIIAJICTh HABBIKAMU MMO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHIA
Y MBICIIUTENIBHBIX MPOIIECCOB, UX PE3yIbTaTOB U OCHOBAHHIA, HCIIOJIB30BATh MPUEMBI pediekcun
JUTSL OEHKU CUTYaIlH, BIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHATU3€ PE3YIbTaTOB JIESITEIILHOCTH;

3) npuHATHE ceOs M IPYTrUX:

MPUHUMATH ce0s1, MOHUMAasi CBOM HEJJOCTATKHU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX MPU aHATU3€ PE3YJIHTATOB JEATCIbHOCTH;

MIPU3HABATh CBOE MPaBO U MPABO APYTrUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3ULIUHU APYrOro YeIoBeKa.

NPEJMETHBIE PE3YJIbTATHI

[IpeameTHBIE pE3yabTaThl OCBOCHUSI COJAEpXKaHUsA y4yeOHoro mpeamera «buonorus» Ha
yriyOon€HHOM YpOBHE OPUEHTHPOBAHBI HA oOecreueHre NpopuiIbHOTO 00yIeHHS 00yUJarOIUXCs
Oouonorun. OHHM BKITIOYAIOT: CHeUpUYECKUEe JUis OMONOTMHM HAay4YHbIEe 3HaHUS, YMCHHS U
CcrocoObl JIEHCTBUU 1O OCBOCHUIO, HWHTEPHpPETAlMK W MpeoOpa3oBaHUIO0 3HAHWUW, BHJIBI
JESATENBHOCTH O TOMYYEHUIO HOBBIX 3HAHUM W HUX MPUMEHEHHMIO B Pa3lUYHBIX YUEOHBIX, a
TaK)K€ B PEATbHBIX JKU3HEHHBIX cUTyalusaxX. [IpeamMeTHbIe pe3ynbTaTsl NpeCcTaBICHbI 0 T0/1aM
W3Y4YCHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOCHUs y4yeOHOro mnpeamera «buonorus» B 10 Knacce
JOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK, B
(hOpMUPOBaHUM E€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, B TO3HAHWHM 3aKOHOB MPHUPOJBI H
penieHuu npodIeM palMOHATEHOTO MTPUPOIOTIONB30BaHMS, O BKJIAI€ POCCUNUCKHX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OUOJIOTUH;

BIIQJICHHE CUCTEMOW OHMOJIOTMYECKHX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIOJATaOIINe
OMOJIOTHYECKUE TEPMHUHBI W TOHATHSA (KM3Hb, KJIETKA, OpPraHuU3M, MeTaboJIM3M, TOMEOCTas,
caMOperyIsius, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. Y. BaBunmoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
MEePBOT0 MOKOJICHUS, PACIIEIIJICHUS, YACTOTH TaMeT, He3aBUCUMOTo HacieaoBanus ['. Menpens,
TOMOJIOTHUECKUX PSAIOB B HAcleACTBeHHONW wu3MeHunBocth H. WM. BaBuioBa), mpUHIHUIIBI
(KOMIIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMH HAYyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B OHMOJIOTHYECKUX
HCCJIEeIOBAaHUSIX KUBBIX 00BEKTOB (OMHCAaHKE, U3MEPEHHE, HAOII0IEHUE, SKCTIEPUMEHT);

YMEHUE BBIICNATH CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucle OakTepuid, rpu0OOB, pacTeHUM,
YKUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA,
MPOIIECCOB  KU3HEAEATEIIbHOCTH, MPOTEKAIOMIUX B OpraHu3Max pACTCHUH, KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEIIECTB (METa00IU3M), IPEBPAIICHUS YHEPTHH,
OpokeHus, aBTOTPOGHOTO U TeTepoTPO(HOrO TUMOB NMHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MEH03a, TaMEeTOreHe3a, IMOPHUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHSI, PA3MHOXKEHUS,
WHAMBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB, TeTepo3Hca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXKIAY OpPraHOMAAMH KJICTKH U UX (PYHKIUSIMU,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U uX (QYHKIUSAMU, MEXy OpTaHaMU U CUCTEMaMU OPTaHOB Y
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pacTeHuil, >KMBOTHBIX W 4YeloBeKa M MX (YHKIMAMH, MEXIYy CHUCTEMaMHU OpPraHOB U HX
GYHKIUSAMHU, MEXKIYy dTalaMd OOMEHa BEIIECTB, ATAallaMH KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OpraHU3MOB, J3TallaMM SMOPHOHAJIBHOIO PAa3BUTHUSA, TEHOTUIIOM M  (DEHOTUIIOM,
(eHoTUNOM U (hakTOpaMu cpebl OOUTaAHMS,

YMEHHUE BBISBISATh OTIMYUTEIFHBIC MPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHIA,
XKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

yYMEHHUE peliaTe OWOJIOTMYECKHE 3a7ayM, BBIABIATH NPUUMHHO-CIIEIACTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTHYECKUMHU NpPOIecCaMU M SBICHHUSIMM, JeNaTb BBIBOABI U
IIPOTHO3bl HA OCHOBAHUM OJIyYEHHBIX PE3y/IbTATOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpPHBIE M MpaKTHUECKUue paboThl, COONIIOJATh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CpPEJICTBAMHU,
(bopMynHpys 1eNb UCCIEA0BAHMS, aHATU3UPOBATh OJIYUYCHHBIE PE3Y/IbTAThl U JIENaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B Y4€OHO-MCCIEIOBATEIILCKON pabdoTe MO OMOJIOTHH, IKOJOTHH U
MeAMLMHE, TPOBOAMMOI Ha 0a3e IIKOJIBHBIX HAayYHBIX OOLIECTB, U MYOJIMYHO MPEACTaBIATH
MOJTy4YECHHBIE PE3Y/IbTAaThl HA YUEHUUECKUX KOH(PEPEHIUX;

YMEHHUE OIEHUBATh OJTHYECKHE AaCMEeKThl COBPEMEHHBIX WCCIIEJJOBaHUN B 001acTH
OMoJIOTHHM M MEIUIUHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpaBlIeHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodecCuoHaIbHON AESTEIbHOCTH B
o01actu OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOT MU, BETEPUHAPUH, CEIBCKOT0 X031 CTBA, MHUILEBON
MPOMBIIIICHHOCTH, YIIyOJATh TIO3HABATENFHBIA HMHTEPEC, HAIPABICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIEH Ipodeccud M NPOJOJIKEHHE OHOJOrMYecKoro oOpa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NPOoPeCcCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[lpenmeTHbie pe3ynapTaThl OCBOCHMsI ydeOHoro mpenmera «buonorusi» B 11 Knacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAHUN COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTUHBl MHpA, B IO3HAHMU 3aKOHOB
IPUPOJIBI U PEIICHUH HKOJOTHUECKUX MPOOJIeM YeI0BEUEeCTBa, a TAK)KE B PELICHUH BOIPOCOB
palMOHATBFHOTO TPUPOIONONBG30BaHUS, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOIICHHS K
MpUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJC POCCHUUCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OINPENEICHUS U
[IOHMMaHHE CYIIHOCTH OCHOBONOJAraloIUX OWOJOTUYECKUX TEPMHMHOB M TOHATHHA (BUZ,
sKocucTema, Ouocgepa), Ouomormueckue Teopun (3BodronoHHas Tteopuss Y. JlapBuHa,
cUHTeTHYecKass Teopust sBomonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HampaBIeHHUIX
sBommoun, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro papHoBecus Jx. Xapau
u B. BaiiaGepra, 3apoasimeBoro cxonctsa K. M. bapa), npaBuna (Munumyma HO. JInOuxa,
AKOJIOTUYECKOU MTUPaMUIbI SHEPTHH ), TUTIOTE3bI (THmoTe3a «mupa PHK» V. I'mn6epra);

YMEHHUE BIIAJCTh OCHOBHBIMH METOJaMHU HAy4YHOIO IIO3HAHUS, HCIOJNb3YeMbIMH B
OMOJIOTHYECKHX HCCIICOBAHUIX JKUBBIX OOBEKTOB M OJKOCHUCTEM (ONMHCaHUE, H3MEpEHHE,
HaOJII0JICHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OLIEHKU aHTPOIOICHHBIX M3MEHEHUH B

pUpOJIE;
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YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU: BUAOB, OHOTEOLIEHO30B, JKOCHUCTEM H
Onocdepsl, CTaOMIM3UPYIONMIETO, ABIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOT0 BUA000pa30BaHUs, BIUSHUS JIBIXKYIIUX CHJI 3BOJIIOIUU
Ha TeHOOH] MOMYJSIUU, IPUCTOCOOIEHHOCTH OPTaHU3MOB K cpelie OOMTaHUs, YepeIOBaHUS
HaIPaBJICHUH IBOJIIOLNN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCHUCTEMAX;

YMEHHME YCTaHABIMBATh B3aMMOCBA3M MEXAY IMPOLIECCAMU SBOJIONUH, ABIXKYIIUMU
CWJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3NIUYHBIX YKOCUCTEM M MPHUCIOCOOICHHUSIMH K HHUM
OpTaHW3MOB;

YMEHHE BBISBIIATH OTIIMUUTENbHbBIC TPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BHI0B
K cpene oburTaHus, aOMOTUYECKHMX M OMOTHUYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBsI3Ei
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUIsI JOKa3aTelIbCTBA POJICTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBS3U OPraHU3MOB M Cpebl OOMTaHUS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHST MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCIIOBHUSI COCYIIECTBOBAHHS MPHUPOJIBI U
YeJI0OBEUECTBA;

YMEHHME pellaTh OHOJOTWYECKUE 3a7aud, BBIABIATH MPUUYUHHO-CICACTBEHHBIC CBS3H
MEXIY HCCIEeIyeMbIMU OHWOJOTHYECKUMH TIPOIleCCAaMH M SIBICHHUSMH, JelaTh BBIBOABI U
MTPOTHO3BI HA OCHOBAHMHY MOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJIHATH Ja0OpaToOpHble M MpakTHYecKue padoThl, cOOMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBEIM 000PYyI0OBAHHEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh HX JKCIHEPUMEHTATbHBIMU CpPEACTBAMU,
(hopMynupys 1edb UCCIEA0BaHNS, aHAIM3UPOBATh MOJIYICHHBIE PE3YIbTATHI U IETaTh BHIBOIBI;

YMEHHUE YYacTBOBaTh B Y4EOHO-MCCIEIOBATEIILCKON pabdoTe MO OMOJOTHUU, DKOJIOTHH U
MEJUIMHE, TMPOBOJMMOI Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U MYOJUYHO MPEACTABIATH
TOJIy4YEHHBIC PE3YIbTaThl HA YYEHUYECKUX KOH(EPEHIIHSIX;

YMCHHE OIICHHBATh THIOTE3bl M TEOPHH O TMPOUCXOKIACHUH KH3HU, YEJIOBEKa H
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CIOCO0AX MPEAOTBPAIICHHUS INI0OAIBHBIX
W3MeHeHul B onocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpo¢ecCuoHaIbHOU NEATeTEHOCTH B
obnmacT  OMONIOTHMH, DKOJOTHUH, TMPUPOIONONB30BAHMS, METUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO XO3SAUCTBA, IMHIIEBOW IMPOMBIIIICHHOCTH, YIIyOIsITh
MO3HABATEIbHBIA HMHTEPEC, HANpPABJICHHBIA HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMIEH
npodeccun W TMPONOIKEHHE OMOIOTHYecKOoro oO0pa3oBaHUS B OpraHU3ALUAX CPEIHETO
PO eCCUOHATBFHOTO U BBICIIIET0 00pa30BaHUSI.
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TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos
HaumeHoBaHue pa3iesioB 4 TeM JyekTpoHHbIe (HU(pOBHIE)

Konrpoabusie | IlpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl

Ne ni/m
padoThbI padoTbI

EnnHoe okHO noctyna k
00pa3oBaTeNbHBIM pecypcam
http://window.edu.ru/ Ennnas
KOJUTEKITUS IU(PPOBBIX
00pa3oBaTEeNbHBIX PECYPCOB
http://school-collection.edu.ru/
OO01epoCcCUCKH TPOEKT
"HIkona uudpoBoro Bexa"
http://digital. 1september.ru/
®DenepanbHbIi LEHTP

MH(GOPMaLMOHHO-

1 buosorus kak Hayka 1 00pa3oBaTEeIbHBIX PECYPCOB
http://fcior.edu.ru/
®denepalbHbII IOpTal

"Poccuiickoe o6pazoBanue"
http://www.edu.ru/ Yuu.py -
WHTEpaKTUBHAs OHJIAWH-
riatdopma - https://uchi.ru/
Becrutatnas uugposas
iatdopma JIst 00ydeHHs

OCHOBHBIM IIKOJIbHBIM
npeaMeTaMm -
https://education.yandex.ru/main/
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http://window.edu.ru/
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/
https://uchi.ru/
https://education.yandex.ru/main/

JKuBnIe cucTeMBI 1 UX HN3YUCHUC

Enunoe okHO nocTyma Kk
00pa3oBaTeNbHBIM pecypcam
http://window.edu.ru/

buonorus xinetku

0.5

VYuu.py - H”HTepaKTUBHAs
OHJIaMH-TIIaTdOpMa -
https://uchi.ru/

XuMuyeckas opraHu3anus KJICTKU

10

®denepanbHbIi HEHTP
MH(GOPMaLMOHHO-
00pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/

CrtpoeHure u QyHKIHUU KIETKU

®denepasbHbIN IOpTal
"Poccwuiickoe obpazoBanue"
http://www.edu.ru/ Yuu.py -
MHTEPAaKTHBHAS OHJIAITH-
iatdopma - https://uchi.ru/
becrinataas nudposas
iatdopma JIst 00ydeHHs

OCHOBHBIM HIKOJIBbHBIM
peaMeTam -
https://education.yandex.ru/main/

OOMeH BellecTB U MpeBpalleHue
DHEPIHUH B KIIETKE

Ennnoe okHO noctyna k
00pa3oBaTeNbHBIM pecypcam
http://window.edu.ru/
https://education.yandex.ru/main/

Hacnencreennas nngopmanus u
peanm3anus €€ B KIETKE

0.5

EnnHoe okHO noctyna k
00pa3oBaTeNbHBIM pecypcam
http://window.edu.ru/ Ennnas
KOJIIEKIHSI LU(DPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
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http://window.edu.ru/
https://uchi.ru/
http://fcior.edu.ru/
http://www.edu.ru/
https://uchi.ru/
https://education.yandex.ru/main/
http://window.edu.ru/
https://education.yandex.ru/main/
http://window.edu.ru/

http://school-collection.edu.ru/

JKU3HEHHBIN UK KIETKA

OO01epoccuiicKuil MpoeKT
"IIkona nudpoBoro Bexa"
http://digital.1september.ru/
DdenepanabHbI LEHTP
nH()OpMaAITMOHHO-

00pa30oBaTENIbHBIX PECYPCOB
http://fcior.edu.ru/

CrpoeHue U GyHKIUN OpraHU3MOB

17

1.5

®denepasbHbIN OpTa
"Poccwuiickoe obpazoBanue"
http://www.edu.ru/ Yuu.py -
WHTEPaKTUBHAS OHJIAlH-

iatgopma - https://uchi.ru/

10

Pasmuoxxenue u Pa3sBUTHUC OPTraHNU3MOB

1.5

OO01mepoCcCUicKuit MPOEKT
"Hlkona uudposoro Bexa"
http://digital. 1september.ru/
®denepalbHbIN LEHTP
nH(POPMaIMOHHO-
00pa30BaTENIbHBIX PECYPCOB
http://fcior.edu.ru/

11

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

10

®denepanbHbI MOPTAT
"Poccuiickoe o6pazoBanue"
http://www.edu.ru/ Yuu.py -

WHTEpaKTUBHAs OHJIAWH-
iatdopma - https://uchi.ru/

12

I'enetnka — HayKa O HACJICACTBCHHOCTH U

HU3MCHYUBOCTHU OPraHU3MOB

0.5

Enunoe okHO nocTyma kK
00pa3oBaTebHBIM pecypcam
http://window.edu.ru/ Enqunas
KOJUTCKIUS A(POBBIX
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http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/
https://uchi.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/
https://uchi.ru/
http://window.edu.ru/

00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/

13 3aKOHOMEPHOCTH U3MEHYUBOCTH

Enunoe okHO ocTyma k
00pa3oBaTeNbHBIM pecypcam
http://window.edu.ru/

14 I'eneTuka uenoBeka

0.5

Enunoe okHO gocTyma K
00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/

15 Cenexuys OpraHu3MoB

Enunoe okHO mocTyna K
00pa3oBaTeNbHBIM pecypcam
http://window.edu.ru/ Enunas
KOJUTEKIHS HHU(POBBIX

00pa3oBaTEeNbHBIX PECYPCOB
http://school-collection.edu.ru/

16 BroTexHOJIOTHS U CUHTETUYECKAS
ouoJsorus

Enunnoe okHO gocTyma K
00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/ Enunas
KOJUTEKIUS U(POBBIX
00pa30oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/

17 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13
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http://school-collection.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Ne HaunmeHnoBaHue pa3/iesioB U TeM
n/n NporpamMMmsl

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThbI

IIpakTHyeckune
padoThI

duekTpoHHbie (uudposBbie)
o0pa3oBaTe/IbHbIE pecypchl

[Ipoucxoxaenue u pa3BUTHE
JKU3HU Ha 3emie

15

1.5

https://resh.edu.ru/login Exunoe okao
JOCTyIa K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/ EnnHas Komieknus

UPPOBBIX 00pa30BaATEIBHBIX PECYPCOB
http://school-collection.edu.ru/
Oo6mepoccuiickuii npoekt "llkona

nudposoro Bexa"
http://digital. 1september.ru/
®denepanbHbIA HEHTP HHYOPMAITMOHHO-

00pa3oBaTeNLHBIX PECYPCOB
http://fcior.edu.ru/ denepanpHbIii OpTAI

"Poccuiickoe o6pa3oBanue"
http://www.edu.ru/ Yau.py -
WHTEpaKTUBHAs OHJIAWH-TIIaTdOopMa -
https://uchi.ru/ becruatHast uugposas
wiatgopma Jist 00yuyeHHst OCHOBHBIM

IIKOJIbHBIM ITPEAMETAM -
https://education.yandex.ru/main/

3apoKICHUE U Pa3BUTHE
2 IBOJIIOIIMOHHBIX MPECTABICHUN B
OouoJIoThH

https://resh.edu.ru/login
https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

3 MHUKpPOIBOTIONHS U €€ Pe3yTbTaThI

14

4 MakposBosnonus U €€ pe3yIbTaThbl

http://www.zin.ru/museum/
http://bio.1september.ru
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https://resh.edu.ru/login
http://window.edu.ru/
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/login
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
http://www.zin.ru/museum/
http://bio.1september.ru/

Enunoe okHO gocTyma K
00pa3oBaTeNLHBIM pecypcaM
[Ipoucxoxnenue yenoBeka — p . peeyp
5 10 1 http://window.edu.ru/ Enunas xosekuus
aAHTPOTIOTEHE3
1M(pOBBIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/
http://www.theanimalworld.ru/
OKoJorus — Hayka o
becrnaTtras mudposas rathopma st
B3aMMOOTHOIICHUSIX OPraHU3MOB
6 3 0.5 00y4eHHs OCHOBHBIM IIKOJIbHBIM
Y HaJIOPTaHU3MEHHBIX CUCTEM C
OK aromieit cpemoit TPeAMETaM -
Py aioml pel https://education.yandex.ru/main/
7 OpranusMsbl 1 cpeia 00UTaHuUS 9 15 http://bio.1september.ru
8 5 . 9 05 http://bio.1september.ru
KOJIOTHA BUJIOB H MOTYJIALHMH ' http://www.theanimalworld.ru/
DKOoJIOrusl COOOIIIECTB. ]
9 B 12 05 https://resh.edu.ru/login
DKOJIOTUYECKUE CUCTEMBI
Bbecrutatnas uudposas miarpopma
10 buocdepa — rnodanbHas 6 TUIst 00Y4€HHS OCHOBHBIM IIKOJIbHBIM
JKOCHUCTEMA peIMeTam -
https://education.yandex.ru/main/
https://resh.edu.ru/login ExmHoe oxkHO
ocCTyIa K 00pa3oBaTeabHBIM
11 UYenoBek 1 OKpyKaromias cpeja 6 AUy p
00pa3oBaTeNbHBIX PECYpCOB
http://school-collection.edu.ru/
12 PezepBHOE Bpems 8
OBLIEE KOJIMYECTBO HACOB I10 102 75

[NPOIT'PAMME
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.theanimalworld.ru/
https://education.yandex.ru/main/
http://bio.1september.ru/
http://bio.1september.ru/
http://www.theanimalworld.ru/
https://resh.edu.ru/login
https://education.yandex.ru/main/
https://resh.edu.ru/login
http://school-collection.edu.ru/
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos
Ne T Koutpo IIpakTn
eMa ypoka
n/n Bcero JbHbIE YyecKue
padoThI padoThI
1 buonorus kak KOMIUIEKCHas HayKa U KaK 9acTh COBPEMEHHOTO 00IIecTBa 1
2 JKuBblE CHCTEMBI H X CBOMCTBA 1
3 YpoBHEBast OpraHU3anns )KUBBIX CUCTEM 1
4 HcTopus OTKpBITHS U U3y4eHHS KiIeTkH. KiieTouHas Teopust 1
MeToapI MOJIEKYJIIPHOM U KiIeTouHOM Ouonoruu. [Ipaktuyeckas padora «M3yuenue
5 METOJIOB KJIETOYHOH Omooruu (Xpomatorpadus, aiekTpodopes, rudepeHnnanpHoe 1 0.5
nentpudyruposanwue, [TLP)»
XUMUYECKU COCTAB KIETKU 1
MuHepanpHBIC BENIECTBA KIIETKH, UX OUOJIOTHIECKAs POJIb 1
8 Opranudeckue BemecTa KIeTku — Oenku. JlaboparopHas padota «O0HapykeHne 0EIKOB ¢ 1 05
MTOMOIIHIO KAYECTBCHHBIX PEAKITUI) '
9 CaoiicTBa, knaccudurarys u GyHKIUN OSITKOB 1
10 OpraHuyeckue BeIlecTBa KIETKU — YIIJIEBObI 1
11 Opranudeckue BemecTBa KISTKH — JIUIH/IbI 1
12 Hyxneunossie kuciotel. JJHK u PHK. JlaGoparopnas padota «MccnegoBanue HyKJICHHOBBIX 1 05
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTAHU3MOBY
13 Crpoenue u ¢pynkiuu ATO. JIpyrue nykineozunrpudocdars (HTD) 1
14 CexsennpoBanue JIHK. MeToibpl TeHOMHUKH, TPAHCKPUIITOMHUKH, TIPOTEOMUKH 1
15 MeToapl CTPYKTYPHOM OHOJIOTHH 1
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16 Tuns! knetok. [Ipokapuornueckas KieTka 1

17 Crpoenue sykapuotudeckoit kietku. [IpakTuueckast pabora «/3ydeHre CBOMCTB KIETOYHOM 1 05
MeMOpPaHbD '

18 IloBepXHOCTHBIN anmnapar KIeTKU 1

19 OnnomeMOpaHHbIe OpraHou bl KieTkd. [Ipaktuueckas pabora «3yueHne ABIKEHUS 1 05
[UTOIIA3MbI B PACTUTENBHBIX KIETKAX)»

20 [TomyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIpUH, TuTacTuAbl. JlabopaTopHas paborta 1 05
«MccnenoBanue ia3Moiu3a U AeTIa3MoIn3a B PACTUTEIbHBIX KIETKaX)» '

21 HemeMOpaHHbIe OpraHOUIbI KIETKU 1

22 Ctpoenue u pyHKIUH sIpa 1

93 CpaBHUTeNbHAS XapaKTePUCTHKA KIETOK dykapuoT. JlaboparopHas pabota «3yueHue 1 05
CTPOEHUS KJIETOK Pa3INUHBIX OPTaHU3MOBY»
ACCUMUIISITINS U TUCCUMUIISALINASA — JBE CTOPOHBI MeTaboan3Ma. Turbl oOMeHa BEIIeCTB.

24 Jlaboparopnas pabota «/3ydeHne KaTalTuTUYECKO aKTUBHOCTH (PEPMEHTOB (Ha mpuMepe 1
aMIJIa3bl WA KaTaJasbl)»
depMeHTaTUBHBIN XapaKTep peakuuil KjIeToyHoro Mmertabonausma. Jlaboparopuas padora

25 «M3ydenne pepMEHTATUBHOTO PACIICTUICHHUS TEPOKCHIA BOJOPO/Ia B PACTUTEIHHBIX U 1 0.5
JKUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpHI U OEIKU-UHTUOUTOPDI 1

27 ABTOTPOQHBINH TUII OOMEHA BEIIECTB 1

28 doTocuHTe3 1

29 XemocuHnre3. JlaboparopHas padota «CpaBHEHHE TIPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a» 1 0.5

30 Amnarpobnbie opranu3mbsl. Buabl 6poskenus. JlabopaTopuas pabora «CpaBHEHHE IPOIIECCOB 1
OpO’KEHUS U IBIXaHUD»

31 AnpoOHBIE OpraHU3MBI. JTaIbl YHEPTETUUECKOTO0 0OMEHA 1

32 OHeprus MeMOpaHHOTO rpajaruenTa npoToHoB. Cunre3 AT®: pabora npotonHoit ATD- 1
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CHHTAa3hbI

33 Peakiiun MaTpUYHOTO CHHTE3a 1

34 Tpanckpunuus — matpuunsblii cuare3 PHK 1

35 TpaHcnsus u e€ dTarbl 1

36 Koauposanue amuHOKHCTIOT. POtk prbocom B OnocuHTE3e Oeka 1

37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 1

38 MoutekysipHbIe MEXaHH3MBbI SKCITPECCHUU TE€HOB Y DYKapHUOT 1

39 Bupycel — BHekJeTOuHbIE (hOPMBI KH3HH U 0OJIMTraTHBIE apa3uThl. [IpakTiuueckas padbora 1 05
«Co3anmue MoJenu BUpycay '

40 BupycHbie 3a0051eBaHus YeI0BEKa, )KUBOTHBIX, PACTCHUI 1

41 HanoTexHOJIOrMHU B OMOJIOTUU ¥ MEIUIINHE 1

42 JKUu3HEeHHBIN UK KIETKH 1

43 Matpuunsiii cuare3 JJHK 1

44 Xpomocomsl. JlabopaTopHas pabora «3yueHre XpoMocoM Ha FOTOBBIX MUKpOIpenapaTax» 1 0.5

45 JleneHue KJIeTKH — MHUTO3 1
Tumns! kietok. Kapuokunes u nutokunes. Jlaboparopnas pabora «Habmogenue Mmuros3a B

46 KJIeTKaX KOHYMKa KOpellKa Jiyka (Ha TOTOBBIX MUKpOIIpenaparax)» Perymsuus u3HeHHOT o 1 0.5
IIMKJIA KJIETOK

47 KoHnTtponbhas pabota 1

48 OpraHusm Kak €MHOE LIeJI0€ 1

49 Tkanu pacrenuii. Jlaboparopnas pabota «/3yueHue TkaHel pacTeHUN» 1 0.5

50 TkaHM KUBOTHBIX U uesnoBeka. JlaboparopHas padora «/3yueHne TKaHEeH KIUBOTHBIX ) 1 0.5

51 Opransl. Cucremsl opranos. JlaboparopHnas paboTa «3y4eHne opraHoB IIBETKOBOTO 1 05
pacTeHus»

52 Omnopa Tena opraHu3MoB 1
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53 JIBuKeHne OpraHu3MoB 1

o4 IIntaHne opraHu3sMoB 1

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTenpHas cucTemMa 4enoBeKa 1

56 JlpIxanue opraHnu3MoB 1

57 JlprxaHue Mmo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpaHCIIOPT BEMIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucteMa Mmo3BOHOYHBIX KHUBOTHBIX M YeJIOBEKA 1

60 Brigenenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MoOB 1

62 HMmmyHHas cucrteMa 4eoBeKa 1

63 Pa3npaxuMoCTh U peryisinus y OpraHu3MoB 1

64 ['ymopanbHast peryssiys U SHIOKPUHHASI CUCTEMa KUBOTHBIX U YEJIOBEKa 1

65 @opMbI Pa3MHOXKEHUSI OPTaHU3MOB 1

66 [TonmoBoe pa3MHOKEHUE 1

67 Meiios 1

68 ["ameTorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. JlabopaTopHas paborta «3ydenue 1 05
CTPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIapaTax»»

69 WNunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTE€HE3 1

70 3axiajika OpraHoB U TKaHE! U3 3apOJIbIILIEBBIX JINCTKOB 1

71 Poct u pa3Butue xxuBoTHBIX. JlabopaTtopHas paboTa «BblsiBiIeHHE TPU3HAKOB CXOCTBA 1 05
3apOIbIIIeH TTIO3BOHOYHBIX KHBOTHBIX) '

7 Pasmuoxxenue u pa3Butue pactenuil. Jlaboparopnas pabora «CTpoeHre opraHoB 1 05
Pa3MHOXKEHHUS BBICIIMX PACTCHUI '

73 HcTtopust cTaHOBIIEHUS M Pa3BUTHUS TEHETUKU KaK HAYKU 1

74 OcHoBHbIE TIOHATHUS U CUMBOJIBI FeHeTUKH. JlabopaTtopHas padoTa «/{po3oduina kak 00beKT 1 0.5
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FeHEeTUYSCKHUX HCCIIEIOBAaHUI

3aKOHOMEPHOCTH HACJIEA0BaHUs ITPpU3HAKOB. MoHOrnOpuaHoe ckpemubanue. [Ipaktuaeckas

& paborta "U3yueHue pe3yapTaToB MOHOTHOPUIHOTO CKpEUIUBaHUs Y Ip030(HiIb" 1 05

76 [{uTonornyeckrie OCHOBBI MOHOTHOPHIHOTO CKPEIIUBAHHS 1

77 Ananusupyrouiee ckpemuBanue. Hemoinoe 1oMuHupoBaHue 1

78 Jurubpunnoe ckpentuBanue. [Ipaktudeckas padbora «/3ydeHue pe3ylibTaToB TUTHOPUIHOTO 1 05
CKpEIIMBAHUS Y IPO30(HITBD) '

79 [luTonornyeckre OCHOBBI AUTHOPHIHOTO CKPEITHBAHNUS 1

80 CueruieHHOE HacJIeJJOBaHHUE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOpUsI HACJIEICTBEHHOCTH 1

82 Ienerunka mona 1

83 ['eHOTHT KaK IeJIOCTHAS CHCTEMA 1

84 ['eneTnyecKkuii KOHTPOJIb Pa3BUTHS PACTECHUM, KUBOTHBIX U YEJIOBEKa 1

85 N3meHunBOCTh MpU3HAKOB. BUIBI HN3MEHYMBOCTH 1

86 MoaudukanroHHass K3MEHUYNBOCTh 1
Bapuarnuonnslii psa v BapuanronHasi kpusasi. JlabopatopHas pabora «VccnenoBanue

87 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON N3MEHYMBOCTH. [loCTpOoCHHE BapHAIITMOHHOTO Psia U 1 0.5
BApHALIMOHHON KPHUBOM»

88 ['enoTunuueckast U3MeHUNBOCTh. KOMOMHATHBHASI ©3MEHYUBOCTh 1

89 Myrtannonnast usMeH4nBOCTh. [IpakTuueckas pabora «Mytauuu y 1po30(huis! (Ha TOTOBBIX 1 05
MHKpOIIPENnapaTax )» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. DMUTeHeTUKA U SITUT€HOMUKA 1

91 I'eneruka yenoseka. [IpakTudeckas padora «CocTaBiaeHHE U aHAIN3 POJIOCIIOBHOM 1 0.5

92 MeTtoabl MEQUIIMHCKOH T€HETUKU 1

93 3HaueHue MEIUIIMHCKON TeHETUKU B IPEIOTBPAIICHUH U JICUEHUN TeHETHUYECKIX 1

46




3a00JIeBaHUI YeI0BEKa

OcHoBHbIe TIOHATHS cenekiun. JlaboparopHast pabora «/3yueHne copToB KyJIbTYpHBIX

%4 pacTeHuil ¥ IOPOJ TOMAIIHUX dKHBOTHBIX) 1 05

95 MeTo/b1 ceneKimoHHoM paboThl. JlabopatopHas paboTa «/3yueHne METO0B CeNeKINU 1 05
pacTeHui» '

9 JlocTrxkeHusI ceNeKIUU pacTeHui 1 )KUBOTHBIX. [IpakTuueckas pabora «[IpuBruBKa 1
pacTeHui»

97 CoxpaHeHue, U3y4CHHE U HCIIOJIb30BAHHE TCHETHUECKUX PECYPCOB 1

08 buotexHonorus kak Hayka U oTpacib pousBojcTBa. [Ipaktuyeckas padota «3yuenue 1 05
00BEKTOB OMOTEXHOJIOTHI '

99 OCHOBHBIE HAIIPABJICHUS CHHTETUICCKON OMOI0THN 1

100 XpoMOCOMHasl U TeHHast HHXeHepus. MeTuImHCKue OMOTEXHOIOTHH 1

101 Konrponsnas padora 1

102 PesepBHbIii ypok. [ToBropenue, 00001menue, cucreMaTu3alus 3HaHu| 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Kontpo
Bcero JbHBIE
padoThbI

IIpakTn
yeckue
padoThI

OposmononHas teopus Y. /lapsuna

JBrokyiye cuiibl 3BOJIOIMY BUI0B o Y. JlapBuny

Bopn0a 3a cyiecTBoBaHME, €CTECTBEHHBINA M HCKYCCTBEHHBIH OTOOD

cDOpMI/IpOBaHI/Ie CUHTETHUYECKOU TCOPHUU 3BOJIOLIUA

OTalbl 9BOJJIIOLITMOHHOTI'O ITpo1ecCa: MUKPO3BOJOHA U MaKPO3BOJIFOIHA

OO | |W | IN|F

HOHYJ'IHI_[I/IH — DJICMCHTApHas CIMHUIA 5BOJIIOLIUN

N I S N I = =

3akoH reHeTrueckoro paBaoBecus . Xapau, B. BaitnOepra. JlabopaTopHast pabora
«BpIsIBIIEHHE M3MEHYMBOCTH Y 0COOEH OTHOTO BHIa»

[EN

0.5

DneMeHTapHble (PaKTOPHI 3BOTIONNUN

Dddext ocHoBatenss. IPdexT OyTHUIOUHOTO TOPIIBIIIKA

10

Murpanuu. M3ommuuu monyssiiuii: reorpaduyueckas, OnoJornuecKkas

11

EcTtecTBeHHBIN 0TOOp — HamnpaBisAOLUi (PaKTOP 3BOTIOLUU

12

[TosoBoit oTOOP

e = [N I SEN Y

13

[Ipucnoco01eHHOCTh OPTaHU3MOB KaK pe3ysbTaT MUKpo3BoItonun. JlaboparopHas padbora
«M3yuenne apomop(}o30B ¥ HAMOATATITAIIMN Yy PACTEHUHN U )KUBOTHBIX

0.5

14

[Tpumeps! MpHUCIIOCOONICHHI Y OpraHu3MOB: MOp(doIornuecKue, GU3HOIOrHISCKHE,
Oonoxumuueckue, noseaeHueckue. Jlaboparopuas padora «lIpucnocobnaeHns OpraHn3MoB U
UX OTHOCHTEJIbHAS LIEJIECO00Pa3HOCTHY

0.5

15

Bupn, ero kpurepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHeHHE BUIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5
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16 CrpykTtypa BHIa 1

17 Bunoo6pa3oBanne Kak pe3yinbTaT MUKPOIBOITIOIUN 1

18 CBs13b MUKPO3BOJIIOLHMH U MTUEMUOIOTUU 1

19 Makponssosmtonus. [laneoHTonornyeckne MeTo bl U3y4eHHUs SBOIIOLHAN 1

20 Buoreorpaduyeckre MeTOABI H3yIESHUS IBOITIOIHA 1

21 OMOPHOIOTMUECKHE U CPABHUTEIHLHO-MOP(OIOTMUECKUE METO/IbI U3YUEHHUS IBOJIIOLIMU 1

29 MosnekynsipHO-TeHeTHUeCKre, ONOXMMHUYECKHE U MaTeMaTHUECKHE METO bl N3y4EeHU 1
HBOJTIOIUH

23 OO6mre 3aKOHOMEPHOCTH YBOJIOIHH 1

24 AnanTtuBHas paguanvs. HepaBHOMEpHOCTh TEMITOB SBOJIIOINH 1

25 Hay4Hble runoTe3sl NpOMCXOXKACHUS )KU3HU Ha 3eMIie 1

26 ['unoTe3sl 3apokIeHUS KUIHU 1

27 JloHayuHBI€ MIPEICTABICHUS O 3aPOKICHUH KUZHU 1

28 OcCHOBHBIE 3Tarbl HEOPraHUYECKON IBOJTIOITUI 1

29 Hctopus 3emin u metonbl e€ nzydenus. JlaboparopHas pabota «M3ydyeHue u onucaHue 1 05
HCKOTIa@MBIX OCTATKOB JIPEBHUX OPraHU3MOB)»

30 HauanbHble 3Tarnbl OpraHudeckoil 3BOTIOLNUN 1

31 DBOIIOLUS SYKApUOT 1

39 OCHOBHBIE 3TaIbl YBOJIIOIMU pacTUTEIbHOTO Mupa. [IpakTudeckas padota «M3yuenue 1 05
0COOEHHOCTEH CTPOCHUS PACTEHUI PAa3HBIX OTIEIIOBY '

33 OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOI'O MUPA 1

34 OBoumonus )KUBOTHBIX. [IpakTrueckas padota «M3ydeHne ocoOeHHOCTEH CTpOSHHUS 1 05
MO3BOHOYHBIX KMBOTHBIX» '

35 Pa3BuTHe *u3HU Ha 3eMiie 110 3paM U epruoaM 1

36 MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE KPU3UCHI MPOLIOTO 1
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37 CoBpeMeHHBIH 9K0JIOTHYECKHI KPU3HUC, €0 0COOEHHOCTH 1

38 CoBpeMeHHas CHCTEMa OPraHUYECKOTO MPOILIOTO 1

39 OcHOBHBIE CHCTEMAaTHUYECKHE IPYIIBI OPTaHU3MOB 1

40 AHTPOIIOJIOTHS — HayKa O YEJIOBEKE 1

41 PasButre npeacTaBiaeHu 0 MPOUCXOKACHUH YEITOBEKA 1

42 MecTo yenoBeka B cucTeMe opranudeckoro mupa. Jlaboparopnas padora «/3yuenue 1 05
0COOEHHOCTEH CTPOCHHS CKEJIETa YEIOBEKA, CBSI3aHHBIX C MPSIMOXO0KICHUEM» '

43 JIBHoKyIIE€ CHIIBI aHTPOIIOTEHE3a 1

44 CooTHolIeHHe OMOJIOTUYECKUX M COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1

45 OCHOBHBIE CTaINM AHTPOTIOTEHE3a 1

46 [Taneoreneruka u najaeoreHOMUKa 1

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA 1

48 YenoBeueckue pachl. MeXIUCIIMIUTMHAPHBIC METO Bl aHTponoJorun. [IpakTudeckas padora 1 05
«M3ydeHune SKOIOTUIECKHX a/lalTallui YeIOBEKa) '

49 Kontpoinbhas padora. 1

50 3apoKeHUE U pa3BUTHE DKOJIOTUN 1

51 MeTtonst sxkonorun. JlaboparopHast pabota «/3yueHue METOA0B FKOIOTHUECKHUX 1 05
UCCIICIOBAaHMI» '

52 3HadeHue YKOJIOrNYECKUX 3HAHUN I YeJIoBeKa 1

53 Dkonoruyeckue GakTopbl 1

54 Abuotndeckue pakropsl. CBeT Kak 3xonoruueckuii hakrop. Jlaboparopuas padora 1 05
«BplIsiBneHNE MPUCTIOCOOIEHNU OPTaHU3MOB K BIIUSHUIO CBETa» '

55 Abuotnueckue (axropsl. Temneparypa kak s3xojgoruueckuii gpaxrop. JlaboparopHas padora 1 05
«BpIsIBIIEHUE IPUCTIOCOOJICHUI OPTraHU3MOB K BIIUSTHUIO TEMIIEPATYPHI» '

56 AbuoTtuueckue Gaktopsl. BraxxHoCTh Kak skonoruueckuii paxtop. Jlaboparopuas padbota 1 0.5
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«AHATOMHUYECKHE OCOOCHHOCTH paCTCHI/Iﬁ N3 pa3HbIX MCCT 00UTaHUS»

o7 Cpenbl 0OuTaHUs OPraHU3MOB 1
58 Bbuonoruueckue puTMbl 1
59 ’Kuznennsie pOpMBI OpraHIU3MOB 1
60 bruotnyeckue dakTopsl 1
61 3HayeHne OMOTHYECKUX B3aUMOJICHCTBUN JIJISl CYILIECTBOBAHUS OPTaHU3MOB B Cpeie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTHKH OIS IIUH 1
63 OCHOBHBIE TTOKA3aTENN NOMYJISIHA: YUCICHHOCTD, TNIOTHOCTh, BO3PACTHAS U MTOJIOBAS 1
CTpyKTypa
64 OCHOBHBIE TIOKA3aTEJH MOMYJISIHH: POKIAEMOCTh, PHPOCT, TEMIT POCTa, CMEPTHOCTH, 1
MUTpaIyu
65 DKosorndeckas CTpyKTypa OIS I 1
66 JInHaMUKa TIONYIISINAN U €€ PeryIsiius 1
67 KpuBble pocta 4nciieHHOCTH MONyisnui. KpruBbie BEBIKUBAHHS 1
68 Dxonoruyueckast Huia Buaa. Jlaboparopras padota «IIpucrnocoOneHus ceMssH pacTeHUH K 1 05
pacceIeHuIo»
69 Bup kak cucrema nomynsnuit 1
70 3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAITUI )KUBOTHBIX 1
71 Coo00111€cTBO OPraHU3MOB — OMOIICHO3 1
72 DKocHUCTEMa KaK OTKpBITasi CHCTEMa 1
73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B SKOCHUCTEME 1
74 OcCHOBHBIE MOKA3aTeNN IKOCUCTEMBI 1
75 DKOJIOTHUECKUE TUPaAMUJIbI 1
76 N3menenust cooOI11eCcTB — CYKIIECCUH 1
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77 [Tpupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PeK. DKOCUCTEMBI MOpEl 1 OKEaHOB 1
78 IIpupoiHbIE 3KOCUCTEMBI. DKOCUCTEMBI TYH/P, JIECOB, CTETIEN, IIyCTHIHb 1
79 AHTpPONIOT€HHBIE IKOCUCTEMBI 1
80 Ypb6oakocucremsl. [IpakTrueckast padora «3ydeHne u onrucanue ypooIKOCHUCTEMBD) 1 0.5
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJEHCTBHI OpraHU3MOB B HKOCHCTEMAX 1
82 MexaHu3Mbl BO3JIEHCTBUS 3arpA3HEHUN Pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM, 1
OpPTraHU3MEHHOM, MOMYJIIIUOHHOM ¥ SKOCUCTEMHOM YPOBHSX
83 buocdepa — obmerranerapaas 06071049Kka 3eMITH 1
84 VYuenue B. U. Bepnaackoro o 6uochepe 1
85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEpPHI 1
86 KpyroBopoTs! BenecTB 1 OMOT€OXMMUYECKUE ITUKITBI 1
87 3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIH 1
88 YcroituuBocts Onocheps 1
89 DKOJOrM4eCKUe KPU3KUCHI U UX MPUYHHBI 1
90 Bo3zeiicTBue uenoBeka Ha 6uochepy 1
91 AHTpPOIIOr€HHOE BO3/I€HCTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUD 1
92 Oxpana npupoab! 1
93 OCHOBHBIE PUHIIUITBEI YCTOMUUBOTO PA3BUTHS YEIIOBEYECTBA U MIPUPOJIBI 1
94 PanmonansHOE MpUPOIOTIONH30BAHNE U COXPAHEHNE OMOJIOTHUECKOT0 pa3HOOOpa3ust 3eMiIu 1
95 KonTponbnas padbora 1
96 O6006menue mo Teme «MaKpOdIBOIIOIUSA 1 MUKPOIBOIIONHUS U UX PE3YIbTAThI» 1
97 O606menue mo Teme «IIporcxokaeHne u pa3BUTUE )KU3HU Ha 3emiie» 1
98 O6006menue mo Teme «IIporcxokaeHne YeIoBeKa — AaHTPOIIOTECHE3) 1
99 O06o001eHne 1o TeMe «IKOJIO0rus — HayKa O B3aUMOOTHOIICHUSX OPraHU3MOB» 1
100 O06o006menne no Teme «OpraHu3Mbl U cpesia OOUTaHUS» 1
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101 O60061IeHne o TeMe «IKOJIOTHS BUIOB U MOMYIISIHA" 1
102 O606menue o Teme «bruocdepa — rmodanbHAsI IKOCUCTEMA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

 buonorus, 10 xnace/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue;
non penakiueit [Taceunnka B.B., Akuinonepnoe o0miectBo «M31aTenbcTBO
«IIpocseuienue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorio A.M. u apyrue;
non penakiueit [laceunnka B.B., Akiimoneproe obmiectBo «M31aTenbcTBO
«IIpocseuienue»

buonorus. B 3-x Tomax
Tewnop, I'pun, Crayt

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

[Taceunuk B. B., Kamenckuii A. A., PyonioB A. M. u ap. YMK "Jlunus xuzuu". B.
B. Ilaceunwmk, 10 ki, 11 k.

buonorus. B 3-x Tomax

Teunnop, I'pun, Crayr

PoxmoB B. B., bunonorust EI'D 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

EnwHoe okHO JocTyma k o0pa3oBaTelbHBIM pecypcam http://window.edu.ru/
Enunas xomtexuus mudpoBbix oOpa3oBarenbHbIX pecypcos http://school-
collection.edu.ru/

Oomepoccuiickuit mpoekt "llkomna mudposoro Bexa" http://digital. 1september.ru/
denepanbHBIA IEHTP WH(HOPMAIIMOHHO-00pa30BaTELHBIX PECYPCOB
http://fcior.edu.ru/

denepanpHblii mopran "Poccuiickoe odpazosanue" http://www.edu.ru/
Yuu.py - HHTepaKTUBHAs OHJIaiH-1aTdopma - https://uchi.ru/

becrnatnas nudposas miatdopma i1 00ydeHUS OCHOBHBIM IIKOJIBHBIM
npeameram - https://education.yandex.ru/main/

https://studarium.ru/
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