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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yaeOHoMy npenmety "buonorusa" (anee - 6MOJIOTHs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-3
«O0 obpazoBanuu B Poccuiickoit denepannny, ®I'OC COO, Konuenuuu mnpenomaBaHus
yueOHoro npeamera «buoorus» U OCHOBHBIX MOJIOKEHUH (enepanbHoi pabodeil mporpamMmbl
BOCTIMUTaHHUS.

VYueOnsnii npenmer «buomorusi» yrimyo6n€aHoro ypoBHs uszydeHus (10—11 xmaccer)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHOH o0nactu «EcTecTBEHHO-HAayuHbIE MPEAMETHI».
Cornacao mnonoxenusim OI'OC COO mnpodunbHble y4eOHBIE NPEIMETHI, H3y4aeMble Ha
yrayOon€HHOM YPOBHE, SIBIISIOTCS crocoOooM auddepeHnranu oOydeHuss Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUS M NMPHU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM,
CpeIHHM OOIIUM, CPEIHUM MpPOPECCHOHATIBHBIM M BBICHIMM OOpa3zoBaHHeM. B To ke Bpems
KKl U3 3TUX YU€OHBIX MMPEAMETOB JIOJKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCMHUTATEIBHBIX U Pa3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpodopHeHTanuen
oOyyaromuxcsi U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 00JIaCTH Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OWOJIOTHEW, METUIMHOM, HKOJOTHeH, IMCHXOJOrHed, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMY nipenmeTy "buosorus" naér mpeacTaBieHue O eI U 3a/1adax
n3yueHus yueoHoro npeamera «buonorus» Ha yriyOJI€HHOM ypOBHE, ONpeaessieT 00s3aTelbHOe
(MHBapHaHTHOE) TPEIMETHOE COJCpKAaHUE, €ro CTPYKTYPHPOBAaHHE MO pas3leiaM H TeMa,
pacmpe/ienieHre Mo KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh N3YUeHUs yueOHOro MaTepuaa
C y4éTOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsi3eH, JIOTUKM Yy4eOHOro Ipolecca,
BO3pacTHBIX OCOOEHHOCTEN oOydarommxcs. B mporpamme mo Guosoruu peann3oBaH MPHUHIIMUIL
MIPEEMCTBEHHOCTH C H3Y4YCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS,
Onmaromapst 4eMy [POCMATPUBACTCS  HANpaBIEHHOCTh HA  IOCIEIYIOIIEe  pa3BUTHE
OMOJIOTWYECKNX 3HAHW, OpPHUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJICHHS, TIPEICTaBICHU O 3I0pOBOM oOpa3e >KU3HH, Ha
BOCITUTAHHWE OEpPEKHOTO OTHONIICHHUS K OKpYyXaroled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH yueOHoro mpenmera «buomorusi» B peamuzanuu
tpeboBanuit ®I'OC COO K mIaHUPYEMbIM JHMYHOCTHBIM, METANpeJIMETHBIM U MPEAMETHBIM
pesyiabrataM o0y4eHHss W B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOM
NEATETLHOCTH OO0YYalOIUXCsl TI0 OCBOCHHIO COJEpIKaHWS OMOJOTHYECKOro oOpa3oBaHHS Ha
YPOBHE CpefHero od1iero oopazoBaHusl.

VYuebnsiii npeamer «buosiorusi» Ha ypoBHE CpeaHEro o0mero oOpa3oBaHMs 3aBEpIIAcT
Ouosiornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA pacIIUpEHUE U YriayOJieHue 3HaHuH
oOydaromuxcsi O JKMBOM TPHPOJIC, OCHOBAX MOJICKYISIPHOM ¥ KJICTOYHOW OWOJIOTHH,
SMOPUOJIOTMH U OUOJIOTUU Pa3BUTHUS, TEHETUKH, CEJIEKIHH, OMOTEXHOJOTUH, 3BOJIOLHUOHHOIO
YUEHHS U KOJIOTHH.

N3yuenne yuebHoro npeamera «bruomorus» Ha yriayOJeHHOM YpOBHE OpMEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOMIUXCSl K TMOCJIECAYIOMEMY MOJIYYSHHIO OHMOJIOTHYECKOro OOpa3oBaHHs B
By3aX M OpPraHu3allUsaX CpeIHEero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAepKaHUs
COCTaBIIIET CHUCTEMa OHMOJOTHYECKUX 3HAHWH, TOJYYCHHBIX NPU H3YYEHUH OOYUYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/eJioB OHOJOTHUM Ha YpPOBHE OCHOBHOTO OOIIETO
obpaszoBanus, B 10—11 xinaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. Tak, pacIUpeHsl U yriryOJIeHb
OMoJIOTHYECKHE 3HAHMS O PACTEHUSX, JKUBOTHBIX, Tprbax, OaKTepHsx, OpraHHU3Me YeJOBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OTOJHUTEIHHO BKIIOUEHBI OHOJOrHMYECKHe CBEICHUS



MPUKIAJAHOTO M MOMCKOBOTO XapaKTepa, KOTOpble MOYKHO HCIOJIb30BAaTh KAaK OPUEHTHUPHI IS
MOCIICTYIOMIETO BhIOOpa mpodeccun. Bo3MokHa Takke MHTETpaIus OHOJIOTHYSCKUX 3HAHUH C
COOTBETCTBYIOIIMMU 3HAHUSAMH, MTOJYYCHHBIMHU O0YUYaAIOLUMUCS MIPU U3y4eHUN (HU3UKH, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mnporpammbl o ydeOHOMY mpenmery "buosorus" orpaxaer cHUCTEMHO-
YPOBHEBBIM U 3BOJIIOLMOHHBIA MOAXONbI K H3ydeHUio Ouojoruu. CoriacHO UM, H3y4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
SBOJIIOIIMMA OPraHWYECKOTO MHUpa Ha 3emiie, COXPaHCHHS OWOJIOTHYECKOTO pa3zHOOOpa3us
mwiaHetel. Tak, B 10 kiacce u3ydaroTcss OCHOBBI MOJEKYISPHOM M KIETOYHOH OWOJIOruw,
SMOPHOJIOTHH M OMOJOTHH Pa3BUTHUS, TCHETUKU M CEJIEKIINU, OMOTEXHOIOTHH U CUHTETHYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCS 3HAHUS OOyJalomuxcsi M0 OOTaHWKE, 300JI0THH, aHATOMUH,
¢uznonorun yenaoseka. B 11 kimacce n3ydaroTcsi SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI HKOJIOTUH U
ydeHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuszBaH OO0ECHEUYUTh OCBOCHHE O0O0YyYaIOIIUMUCS
OMOJIOTHYECKHX TEOpHA M 3aKOHOB, HJEH, NPUHIMIIOB M TNPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
O0COOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, IKOCHCTEMbI, O BbIAAIOIIMXCS
HAyYHBIX JOCTI)KEHHUSX, COBPEMEHHBIX MCCJIECIOBAHUAX B OMOJOIMM, NMPUKIAIHBIX aCHEKTax
Ounosjoruuyeckux 3HaHWM. [ pa3BUTHS U MOJAEpkKaHUS MHTEpeca 00ydaroIuxcsi K OMOJIOrUu
HapsA1y cO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHuaja B COAEep )KaHUN MPOTrpaMMBbl MO
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHHSI W PA3BUTUS TOW WU WHOMN
o0nacTu OMOJOrHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO0€kKHBIX YUEHBIX B PEUICHHE BaKHEUIINX
OMOJIOTMYECKHUX U HKOJIOTUYECKUX MTPOOIIEM.

Henb usyuenus yuedHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE — OBJIaJIEHUE
OOy4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIHHOW OpraHu3alui >KUBBIX CHUCTEM
pa3HoOro paHra u npuoOpeTeHre YMEHUI MCIIOJIb30BaTh ATH 3HaAHHUS B (POPMUPOBAHUM MHTEpeca
K onpeAcsiéHHON 001acTi MpodeCCHOHATBFHON EITeTLHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIH K
BbIOOpPY Y4eOHOTO 3aBe/IeHUs ISl MPOAOKEHUST OMOJIOrHIecKoro o0pa3oBaHusl.

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

OCBOCHHME OOy4aroIMMHUCS  CHCTEMbl 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 (KJIETKA, OpraHu3M, MOIMYJISALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYyYalomUXcsi €  METOJAaMU  IO3HAHUS  JKUBOM  NPHUPOJBIL:
HCCIEeI0BAaTeIbCKUMH METOAaMHU OMOJIOTMUECKUX HayK (MOJEKYISIpHONW U KJIETOYHOU OHOJIOTUH,
SMOPHOJIOrUH M OMOJOTHM Pa3BUTHUS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJOTUN U CUHTETHYECKON
OMOJIOTHH,  TAJCOHTOJOTMH, OKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIICIOBaHU B JabopaTopun W B npupoze (HaOIoAeHHWE, H3MEpeHue,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

OBJIaJIcHUE OOYYaIOUIMMHCS YMEHHUSMU: CaMOCTOSITEIbHO HaXOAMTb, AHAIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTMYECKYIO MH(POPMALIKIO; TTOJI30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  YCTaHaBJIMBAaTh CBSI3b MEXAY pa3BUTHEM OMOJIOTMM M  COLHUANIBHO-
SKOHOMHMYECKMMH M 3KOJOTMYECKHUMH IpOoOJieMaMH YEJIOBEYECTBA; OLIEHHWBATh IOCIEICTBUS



CBOCH JEATENBHOCTH M0 OTHOIIEHUIO K OKpYKalIleld NpUpPOTHOM cpene, COOCTBEHHOMY
3M0POBBIO M 3[I0OPOBBIO  OKPYXKAIOIIMX JIIOJIEH; OOOCHOBBIBaTH W COOJIOAATH  MeEpHI
npodunakTuku MHPEKIUOHHBIX 3a00JeBaHuil, MpaBUia MOBEACHUS B NMPUPOAE U oOecredeHus
0e30MacHOCTH COOCTBEHHOH JKM3HENEATEIHHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOAHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMCHHBIC HAydHBIC OTKPBHITHS B 00JacTH
OHOJIOTHH;

pa3BUTHE y O0YYAIONINXCS MHTEUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIONTUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCJICIOBAHUSAMU B OWOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeIOBaHUs, MPOBEICHUS
IKCIIEPUMEHTANILHBIX ~HCCICIOBAHUM, pelIeHUs] OWOJOTHYECKUX 3aJady, MOJCITUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHs K JKUBOHM MPHUPOJE B IEIOM U K
OTIENbHBIM €€ O00BeKTaM U SIBICHHSM, (HOPMHPOBAHHE OKOJIOTHYECKOH, TICHETHUECKON
IrPaMOTHOCTH, OOIIEH KylbTypbl MOBEICHUS B MPHUPOJAE; HMHTETPALMUA €CTECTBEHHO-HAYYHBIX
3HAHUI;

MPUOOpPETEHNE 00YIAFOIIUMHUCS KOMIIETCHTHOCTH B PAIIMOHAIIBHOM MPUPOIOOIE30BAHUN
(cobOmroieHne TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHBl BHJIIOB, SKOCHCTEM, OHOCheps),
COXPAaHEHHH COOCTBEHHOT'O 37I0POBBS U 3J0POBBS OKPYXKAIOUIMX JtoJel (COOMOaeHUsT Mep
npopuIakTUKK  3a0oyieBaHUM, oOecriedyeHue  OE30MaCHOCTH  JKU3HEACSITEIIBHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJOrM4YEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHHME YCJIOBUU [JJIi OCO3HAaHHOIO BBIOOpa OOYyYAIOMIMMHCS HHAMBUAYATbHOM
00pa3oBaTeNbHON TPAeKTOpUH, CHOCOOCTBYIOIICH MOCIEAYIOIEMY MPOodeCcCHOHATHEHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHIWUBUIAYaJTbHBIMA HHTEpPECAMH M TOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEACHHBIX Ha HM3ydyeHHE OMOJOTHUU Ha YIIyOJIEHHOM YypOBHE
cpennero obmiero oopasosanus B 10 kinacce coctaimsier — 102 gaca (3 yaca B HEJEII0).

OTO6op oOpraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOyYeHHS OHOJIOTHH
OCYIIECTBISIETCS ¢ YIETOM CrenU(PUKU ero CoAep)KaHUS U HAMPaBICHHOCTH Ha MPOJOJDKCHHE
OMOJIOTHYECKOr0 00pa30oBaHUs B OPraHU3AIUAX CpeaHEro MpodecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHUsl.

OO0s13aTeNbHBIM YCIIOBUEM TIPH OOYYCHHH OWOJIOTUW Ha YrIyOJIEHHOM YPOBHE SIBIISICTCS
MpOBEACHUE JTA0OPATOPHBIX MW MpakTHUecKuX pador. Takke ydyacTue oOydaImMXcs B
BBITIOTHEHUH  TPOCKTHBIX UM  y4eOHO-UCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpE/ICIIACTCS yYUTEJIeM Ha OCHOBE HMMEIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIICIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoOU utorosoi arrecrauuu (I'MA).

Tema 1. buosiorust kKak HayKa

CoBpeMmeHnHast 6HoNOrUs — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku M u3ydaemble UMHU NpoOiemMbl. DyHIaMEHTaIbHbIE, NPUKIATHBIE U
MOMCKOBBIEC HAyYHBIE UCCIIEIOBAHUS B OMOIOTHH.

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

JdemMoHcTpanumn

Ioptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hdapsun, V. I'apseii, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. M. Baswios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuk, JI. K. benses.

TabGauupl u cxemsl: «CBA3b OMOJIOTUH C IPYTMMHU HaykaMu», «CuctemMa OMOIOrMYecKHX
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, = CaMOOpraHu3alus, CaMOBOCIPOM3BEICHUE, Pa3apakKUMOCTh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3allid KUBBIX CHCTEM: MOJICKYJISIPHBINA, KJIETOYHBIM, TKAaHEBBIH,
OpraHNU3MEHHBIH, MONYJISIUOHHO-BUAOBOM, 3KOCHUCTEMHBIN (OH1OTEeOIIeHOTHYECKHIA ),
ounocdepusiid. IIporeccsl, MPOUCXOAIIINE B KHUBBIX cucTeMax. OCHOBHBIE NMPHU3HAKH >KUBOTO.
Kuznp kak ¢opma cymiecTBoBaHUs MaTepuu. Hayku, nzydarommue *HUBble CUCTEMbl Ha Pa3HbIX
YPOBHSIX OpraHU3aLuy.

Nzyuenue xuBbpix cucteM. Meroasl Ouonoruueckoir Hayku. HaOmronmenue, uaMepeHue,
JKCIIEPUMEHT, CHUCTEMaTH3alMsd, MeTaaHanu3. [loHsaTMe O 3aBUCMMOM W HE3aBUCHUMOMU
nepeMeHHou. IDmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonstue BoIOOpKHU U €€ nocToBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpUUMHBI MCKaXXEHMsI PE3yIbTaTOB SKCIIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanumn

Tabauubt u cxembl: «OCHOBHbIE TPHU3HAKU >KU3HW», «buosornyeckue CUCTEMBD,
«CBolicTBa )KMBOM MaTepumn», «YpOBHH OpraHU3aLUU KUBOU NPUPOIbD», «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJOBEYECKOIO  OpraHU3May,
«buoreonenosy, «buocdepar, «MeToabl U3ydEHUs )KUBOM IPHUPOIBD».

O6opynoBanue: 1a00paTopHOE 00OPYIOBAHKE JIJIsl TPOBEACHUS HAOIIOICHHM, U3MEPECHHU,
3KCHEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHHE pa3IMYHBIX METOJOB IPU M3YUYEHUHM KUBBIX
CUCTEMM.

Tema 3. bruosorus Kierku



KneTtka — cTpykTypHO-(QYHKIIMOHANIbHASL €JUHULIA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISIpHOW H KJIETOYHOHM OHMOJOrMH: MHUKPOCKOMNHMSA, Xpomarorpadus,
anexkTpodope3, METOJ  MEUEHBIX aToMoB, nuddepeHmanbHoe UEeHTPUGYTUpOBAHUE,
KYJIbTUBUPOBAaHUE KJIETOK. M3yueHue @huxkcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicusnennoe) uzyuerue 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
pa3BUTHUS METOJA0B MUKPOCKOIII.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

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

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUECKUH COCTaB KIETKU. Makpo-, MUKpO- M yJIbTPAaMUKpPO3JeMEHThI. Boaa u e€ poinb
KaK pacTBOPHUTENs, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIJIOPETYIIALHNN.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonmorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, menTugHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTHYHAs CTPYKTyphl. [eHatypauus. CpoiicTBa O€iIKOB.
Knaccudukamnus 6enkoB. buonoruueckue GyHKIMN 0€IKOB. [Ipuonsi.

VYrneBonbl. MoHOcCaxapubl, AUCAaXapubl, OJWTOocaxapuibl W mojucaxapuibl. OOmmit
IUIaH CTPOCHUA U (U3UKO-XMMHUYECKHE CBOWCTBA YIiieBoAOB. buonoruueckue QyHKIUN
YIJIEBOJIOB.

Jlummasl.  T'mapodumeHO-THApOPOOHBIE  cBoiicTBa.  Kiaccupukanumss — TUIMHAIOB.
Tpurnmuuepuasl, pochonunuasl, BOCKH, crepouibl. buonornueckue ¢ynkuuu nunuaos. O6mue
CBOICTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

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

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynkuuun  AT®. BoccraHOBIEHHBIE TEPEHOCYUKH, UX (YHKIMU B KJIeTKe. [[pyeue
HYKAeo3uompugocgamoi (HT®D). CexBennpoBanue  JIHK.  Memoowi  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NYECKHE MCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderupoeanue cmpykmypol u  @QYHKYuUL
ouomoaekyn u ux Komniexcos. Komnoromephwiii Ousaiin u opeanuyeckuti cunmes OUOMONEKYL U
UX HEeNnpUpPOOHbBIX AHATI0208.

JdeMmoncTpanumn

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

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOH  IPUPOIE,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabnuuer u cxemsl: «llepuoguueckas TabmuIa XUMHUYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemlectBa B cocTaBe OpraHu3MoBy», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTyphl O€JIKOBON MOJEKYJbl», «CTpoeHHE MOJIEKYN YyrieBoAOB», «CTpoeHUE MOJEKYI
aMnuIoB», «HykienHoBble KUCIOTED, «CTpoeHre MOsEeKynbl ATD».

O6opynoBaHue: XMMHUECKasl IOCya U 000pyA0BaHHUE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «lccrnenoBanne HYKICHHOBBIX KHUCIIOT, BBIICICHHBIX H3 KIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. Ctpoenue n QyHKUMH KJIETKH

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

CrtpoeHue mpokapuoTHYecKOl KkieTku. Kiertoynass cTeHka OakTepuil W apXem.
OcoOeHHOCTH CTPOCHHUS TeTepOTPOPHOI U aBTOTPOGHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

Crtpoenue u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTku. [lmasmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa IuUta3MaTHueckod wmemOpaHbl. TpaHCHOPT BEILIECTB uepe3
IJIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obmeruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomymponurnaemocts memOpansl. PabGora
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, Paronutos. Dx3o1uuto3. Kierounas crenka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKH pacTeHUH, rpr0oOB.

Hurormazma. Iluro3zons. Ilurockener. JIBmwkenue muToriasMbel. OpraHouibl KICTKH.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHE W (YHKIMH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIETKH.
CrpoeHue rpaHyIsIpHOTO peTHKylymMa. Mexanuzm Hanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpan. [mamkuii  (arpaHynsipHBIN)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekpetopHast pyHkius anmapata [onbmku. Moouguxayus
benxog 6 annapame I onvoaxcu. Copmuposxa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyomnu pacTuTenbHbIX KieToK. Knerounslit cok. Typrop.

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

HememOpannbie opranouzsl kietku CTpoeHrne u (GYHKIIMM HEMEMOpPAaHHBIX OPTaHOUIOB
kietku. PubGocombl.  Ilpomescymounvie  unamenmol. MuUxpopuiamMeHTsl. AKmuHosbie
Muxkpogunramenmol. MpbIlIeUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mnentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
Muxkpotpybouku nuroriasmsel. Llentpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxkpompybouxamu. Momopnoie 6enxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SAnepHpiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEPGha3HOM
spe. dyxpomamun u eemepoxpomamut. belku XpomMaTHHa — TUCTOHBL. JJuHamuxa s0epHouU
060.10uKU 8 Mumo3e. Hoepuulii mpancnopm.

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

JdemMoHcTpanuu



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

Tabmuuel u cxembl: «CTpoeHHE JYKapUOTHUECKOM KIETKH», «CTpoeHHe >KUBOTHOU
KIEeTKN», «CTpOeHUEe pacTUTENIBHON KIIeTKW», «CTpoeHne MUTOXOHAPUN», «Sapo», «CTpocHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHMKpPOIpENnapaThl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0akTepHaibHbIX KIETOK.

JlabopaTopHnas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

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

Jlaboparopnasa pabora «/ccnenoBaHue Ia3Moin3a U J€MJIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnyeckas pabdora «/3ydyeHne ABMKEHUS HUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U MpeBpPalllecHUe JHEPTrUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIE U reTepoTpoHBId. VYdyacTHe KUCIOpoJa B OOMEHHBIX —IIpolleccax.
Ouepretuyeckoe obecneueHne kieTku: npeBpameHne AT® B oOMeHHBIX MHpoleccax.
@depMeHTaTUBHBI XapakTep peaklUui KJIETOYHOTro Merabonu3ma. DEepMEHThI, X CTPOEHHUE,
cBoiicTBa M MexaHu3M nedctBus. Kodepmentel. Ornuunst (pEepMEHTOB OT HEOPraHWYECKHX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUceHHbll U
oKcueennwlli pomocunmes 'y oOaxmepuu. Ceemocobupaiowue nueMeHmMsvl U NUSMEHMbI
peakyuonnoz2o yeumpa. Ponp xnopomiactoB B nporecce porocuHTe3a. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cs., Cy. u CAM-munvr ghomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnustanre pa3nudHbIX GakTOpPOB Ha CKOPOCTh ()OTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpUDUIUpYROIINE
OakTepuH, xeae300aKTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3a.

AnHaspoOHble opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M MX HCIIOIB30BAHNE
YeJ0BeKOM. AHa’pOOHbIE MHUKPOOPIaHHW3Mbl KakK OOBEKTbl OMOTEXHOJIOTMH M BO30YAUTENIH
00J1e3HEH.

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

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

JdemoncTpanuu

[optpetsr: k. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000PYAOBaHUE JJISi HPUTOTOBIICHHS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

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



JlaGopaTopHasi pabGora «/3yyeHue (EpMEHTATHBHOIO pAaCLICIJICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTtopHasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A K XEMOCHUHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IBIXAHUS.

Tema 7. HacneacrBenHast HHGopManus M peaju3anus eé B KiIeTke

Peakuun matpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUYHOIO
cuHTe3a. Peammsanms HacnmeacTBeHHOM uWHpoOpMmauuu. ['eHeTWdecKkHii KoJi, €ro CBOICTBa.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. IlpuHIMne! TpaHCKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIBHOCTh, ACUMMETPUUHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckou
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 reHomMa y NpoKapuoT u
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y mpokapuotT. ['mmore3a omepona (P. XKakoo, XK.
Mano). Monekynapnvie mexawnusmvl 3Kcnpeccuu 2eHoe y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymsiys 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

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

BupycHele 3aboieBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

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

JdemoHcTpanuu

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

Tabmumplr w  cxembl: «buocuHTes Oenka», «l'eHeTmueckuit koa», «Bupyce»,
«bakrepuodarm».

IpakTnyeckas padora «Co3anue MOACIH BUPYCa».

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knetounsnii nuki, ero mepuonsl u peryiasmus. WaTepdaza u muro3. OcobeHHOCTH
MPOIIeCCOB, TpoTekaromux B uHTepdasze. [loaroroBka kiueTku Kk aeneHuro. [IpecuHTeTHUECKUT
(MOCTMUTOTUYECKU), CHUHTETUYECKHH W MOCTCUHTETHYECKUH (MPEMUTOTHYECKHUI) MEpUOJIbI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmumkamusa. [lpunuuner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIN  CUHTE3, aAHTUIAPAUICIbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocombl.  Ctpoenue xpomocoM. Temomepsl U  TeraoMmepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOoTHUM. J{MIUIOMAHBIA M TarulouIHbI 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.

Perynsuus MuToTHueckoro uukia kietkd. [Iporpammupyemasi kieTodyHas rubenb —
aronTo3.



Knetounoe s1po, XpoMOCOMBI, (QYHKIIMOHAIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «Ljugpposas kiemkay» — buoungopmamuvecxkue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KWU3HEHHBIH HHKIT KIETKH», «MuTO3», «CTpoeHHEe XpPOMOCOMY,
«Pennukanus JJHK».

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

JlabopaTtopHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTopHas padora «HaOmroneHne muTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

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

Oco0eHHOCTH CTPOCHUS U KUIHEICATEIILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, Apyrue NpoTucthl. KosloHnanbHble
OpTaHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CUCTEMBbI OPraHOB.
Opranusm Kak equHoe nesoe. 'omeocras.

Tkanu pactrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAsI, MexaHn4yeckass. OCOOCHHOCTH CTPOCHUs, QYHKIUH M PaCIOIOKECHHUS
TKaHEW B OpraHax pacTECHHI.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUNbl JKMBOTHBIX TKaHEW: »IUTENIHANIbHAS,
COEJIMHUTENbHAs, MbllIeYHas, HepBHasA. OCOOEHHOCTU CTPOEHHUS, (PYHKIHUHA M PacHOJIOKEHUs
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 Tema opranu3moB. Kapkac pactenuil. CkeneTsl OJHOKIETOYHBIX 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 PACTEHUW: TPOMMU3MBI M HACTHH.
JIBu>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MblllieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Mutanue opranu3mos. IlornomieHre Bo/bl, YIJIEKUCIOrO ra3a U MUHEPaJIbHBIX BEILECTB
pacreHusmu. I[Ilutanuve >KMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOYHOE MHIIEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIHLHOTO TpakTa. [lumeBaputenbHbie
xeine3bl. [InimeBapurenpHas cucTeMa 4esnoBeka.

Jbixanue opranu3MoB. /Ipixanue pacteHuil. J[pixanue >kxuBoTHBIX. {uddy3us razos yepes
MoBEepXHOCTh KieTku. KokHoe apixanue. [lpixarenbHass moBepxHOCTh. KabGepHoe U n€rouHoe
JpIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCIOXKHEHUE
CTPOCHMsI JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cUCTEMa ueJoBeKa. MeXaHHu3M
BEHTWISILIUU JIETKUX Y IITUI U MIICKOTIUTAIOMUX. Perymsius apixanus. /{prxarenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuid. Tpancmopt
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MIO3BOHOYHBIX KHMBOTHBIX U ueinoBeka. Cepple, KpOBEHOCHbIE coOCylbl M KpoBb. Kpyru



KpOBOOOpAIeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMS  CTPOEHHsS]  KPOBEHOCHOW  CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMmoB. Beigenenuwe y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutenbuble Bakyonu. Opranbl BbigesneHus. @DuibTpanus, cekpeuuss u  o0paTHOe
BCAChIBAaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblJeNeHNs. CBSA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIJCIATEIBHON CHCTEMaMu. BbiieneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u GpyHKIMOHUpOoBaHHE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM u
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alUTa OPTaHU3Ma
or Oone3neil. MMMyHHass cucrtema uenoBeka. KIeTOUHBI M TyMOpaibHbII HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro ummyHnuteta (I1. Dpmaux, ®@. M. bepnert, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Poiib BpOsKIEHHOTO MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JICBaHUM.

PasgpaxxumocTe W perymsanMs y OpraHu3moB. Pa3ipakuMoCTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymauus y pacreHuil. PocToBble BemiecTBa M HX
3Ha4YCHHUE.

HepBhast cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas cucrema u eé
OTIeNbl. DBOJIOLUMOHHOE YCJIOXXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTaeisl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsinysi M SHIOKpHUHHAs CHUCTEMa JKMBOTHBIX M dYesoBeka. JKenesbl
SHJAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOH U
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabauubt u cxembl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «IlIpocreiimme», «OpraHbl LBETKOBBIX pacTeHHil», «CUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHHM pacTeHHI,
«Kopuesbie cuctembl», «Ctpoenue ctelas», «CTpoeHHE JHUCTOBOM IIaCTUHKW», «TKaHU
KHUBOTHBIX», «CkeneT uvenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucreMay,
«/IpixaTenpHass cucrteman, «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpigenurensHas cucremMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue Mblmnb», «MIMMyHHTET?,
«Kumeuynomnonoctasie», «CxemMa NUTaHUS pacTeHUD», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHApuW», «BHyTpeHHEe CTpOCHHE NOXKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxcs», «HepBHasg cucrema nruny», «HepBHas cucrteMa MIIEKONUTAOIIUX,
«HepsHas cuctema uenoBekay, «Peduekcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHX, JKUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTeHUH, repOapun pacTeHUil pa3HbIX OTJIENIOB, BIAXKHBIE MIPENapaThl
KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHust KpaxMana M OelnKkoB moJ JeHcTBHEM (epMEeHTOB, OOOpyJdOBaHUE IS



JEMOHCTPALMK ONBITOB [0 U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopHas padora «/3yueHue TKaHEN KUBOTHBIX».

Jla6oparopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII0Yas BETeTaTUBHOE) U M0JIOBOE. BHibI
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYJIALUA, (PparMeHTalusl, KIOHUPOBaHUE.

[lonoBoe pa3smuoxxkenue. llomoBeie kneTku, win ramersl. Meio3. Craauu menosa.
[loBenenne xpomocom B Meno3e. Kpoccunrosep. buonmorndyeckuii cMbIcin Meiio3a 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.

OmnnotoTBOpeHHe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 00na u3 enasHvlx npoobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozerneza. Craguu sMOpuoreHes3a KUBOTHBIX (Ha MpuMepe JArymku). Ipodnenue.
Tunsl npobnenus. [emepmunupoganuoe u Hedepmunuposanuoe opodnenue. bracmyna, munovi
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMHUTAIONINX. 3apOIBIIICBBIC JIUCTKH (TACTPYIISIIHSA).
3aknaJgka OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIOLIETOCS 3apojblla (dMOpHOHANbHAS MHIYKUHWSA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO KakK pe3yslbTaT HEpapXW4YECKUX B3aUMOJCHCTBMM TIeHOB. BimsHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pa3ButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOrO M HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPETyJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHANBHOTO PAa3BUTHUSl y KUBOTHBIX M yesioBeka. [lepunojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHOXxeHMe W pas3BuTue pacteHuil. ['amerodur u crnopodur. Meiro3 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.

MexaHu3MBbI PETYISIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoncTpanuu

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

Tabauubl u cxembl: «BereratuBHOe pa3MHOKeHHE», «TUIBI 0ECHOJIOr0 pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbD), «Pa3MHOXKEHHE OBIJEHbD», «Pa3MHOXKEHHE THAPHBY,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SANNEKIETKA W CIEPMATO30UIa»,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsmoe u Henpsmoe pas3ButHe», «Pa3BuTne Maickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymku», «/{BOHWHOE OIIOJOTBOPEHHME Y LIBETKOBBIX
pactenuit», «CTpoeHue CeMsiH OAHOAOJIbHBIX W JIBYJOJBHBIX PacTCHHI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».



Ob6opynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl IMIIEKJIETOK U CIIEPMATO30UIOB,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopuasi padora «/3yyeHue CTpOEHHsSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckasi padora «BplsBleHHE NMPU3HAKOB CXOJICTBA 3apOJIBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJ1e/ICTBEHHOCTH M N3MEHYMBOCTH OPraHNU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
®puza, T. Moprana. Ponp oTedecTBeHHBIX YYEHBIX B pa3BUTUM TeHeTuku. Paboret 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
T€Hbl, aJbTEPHATUBHbIE NPU3HAKH, JOMUHAHTHBII M PpELECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, TUOpuabl, reHoTHr, (enorun. OCHOBHBIE METOIbl T'€HETHUKHU:
rUOPUAO0IOTrMUYECKHUM, TUTOJIOTHUECKHM, MOJIEKYIISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

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

TaOauubl u cxembl: «MeTobl TeHETUKINY», «CXEMBbl CKPELLIUBAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

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

AHammsupyromee — ckpemuBaHue.  IIpOMEXyTOYHBIM ~ XapakTep  HacleJOBaHUS.
Pacmiennenre npu3HakoB NpH HETIOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOIO
HacJje0BaHus NpU3HaKoB. L{uTonoruyecke OCHOBBI AUTUOPUIHOTO CKPELTBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuenseHHoe HacieJ0BaHue
T€HOB, HAPYLICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOPHUsl HACIIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMOraMeTHBII M TreTeporaMeTHbI IoJ. ['eHeThueckas CTpyKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanne nNpu3HAKOB, CLETUICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucteMa. IlneioTponusi — MHOKECTBEHHOE [EWCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneilicTBue HealienbHbIX TeHOB. KoMmruieMeHTapHOCTb.
Onucras. [lonmumepus.

I'enernuecknii KOHTPOJb pa3BUTHsS DPACTEHUM, JKUBOTHBIX M UEJIOBEKAa, a TaKke
(U3MONOTHYECKUX TPOIECCOB, IMOBEJICHHS W KOTHUTUBHBIX (yHKuuil. ['eHeTmueckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3AMH — MapasuT» U «XO3IUH —
MUKpOOHOMY. ['eHeTHUecKre acrekThl KOHTPOJI M U3MEHEHHUsI HACIEeCTBEHHOM MH(OopMaIuy B
ITOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanumn

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



Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanu3upyrollee ckpeuuBanue», «HenomHoe nomunupoBanuey, «CLenIeHHOE HaclleJOBaHNUE
MIPU3HAKOB y Ipo30duiibl», «I'eHetuka nonay, «Kapuotun yenaosekay, «Kapuotun apo3oQpuiisy,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajienn3m», «BzauMoaencTBre reHoBy.

O6opynoBaHue: MOJIENb JUISl IEMOHCTPAlUU 3aKOHOB €AMHO00pa3us rMOpHI0B MEPBOIrO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIe0BaHUs MPU3HAKOB, MOJIENb IS IEMOHCTPALMH CLEIIEHHOTO HACJIEOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckass padora «l/3ydyeHue pe3ylnbTaTOB MOHOTHOPHUIHOTO CKPEHIMBAHHS Y
JPO30(QHITBD).

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

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpensl npu dopmupoBaHuu ¢eHorumna. 3meHUMBOCTH
npu3HakoB. KauecTBeHHbIE UM KOJMYECTBEHHbIE MpPU3HAKU. BuUIbl  M3MEHUYMBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHass U3MEeHYUBOCTh. Ponb cpeanl B (opMupoBaHuH MOIU(MUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psii U BapuanuMoHHast kpusas (B.
Noranucen). ColicTBa MOAU(PUKAITMOHHON U3MEHUYNBOCTH.

l'enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUINMYECKOM HM3MEHUYMBOCTU. Bubl
TeHOTHITNYECKON H3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHON H3MEHUYMBOCTH B CO3/IaHUM I'€HETUYECKOTO Pa3HOOOpa3Hs
B IIpeJienax OJAHOro BUAA.

MyTanuonHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHAYLUUPOBAHHBIE MYTAlMHU. SnepHbIE M IUTOILIa3MaTUYECKUE MYTallUU.
ComaTtnueckue M 1OJOBble MyTauuu. [IpuumHBl BOZHMKHOBEHHs MyTauuid. MyrareHsl U HX
BJIUSIHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, PONb INUSCHEMUYECKUX (AKMOopos 6 HACIed08aHUuU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

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

Tabmuuel u cxemsl: «Buasl u3MeHUHMBOCTH», «MonudukanoHHas H3MEHYUBOCTDHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meio3»,  «OmnogorBopenue»,  «l eHeTnueckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

O6opynoBanue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PpACTEHHUM, PHUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHre BapuallMOHHOTO psiJia U BApUallMOHHON KPUBOI».

IIpakTuyeckas padora «Myraruu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapuotun uwenoBeka. MexayHapoaHass NporpaMMa HCCIEAOBaHUS I€HOMAa 4YeJIOBEKa.
MeToapl n3yueHHUs] TeHETUKU YelloBeKa: TeHealornyeckuii, OJIM3HELOBbIH, [IUTOreHETUYECKHH,
MOMYJSIIUOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuidl. COBpPEMEHHOE OmpeJeeHNe



TE€HOTHIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4YuCIIe ¢ noMoliusro I1IP-
aHanuza. HacnencrBeHnHsle 3a0oneBanys yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHu ¢ HacneICTBEHHOW INPEAPACIONOKEHHOCTBIO. 3HAYCHHE MEIHMLUHCKON TI'€HETUKH B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JieBaHUN dYenoBeKa. MeIHKO-TeHETHYeCKOe
KOHCynbTUpOoBaHue. CTBOJNIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». ITHYECKHE acTIeKThl
UCCIIeZIOBAaHUM B 00J1aCTH peIaKTUPOBAHUSI T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYy)Karollel cpeapl. l'eHeTHueckas IpeapacrnoioKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabauubr u cxemsl: «Kapuotun uenoBeka», «MeToapl U3y4EeHUS T'€HETUKU 4YEJIOBEKA»,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

IIpakTyeckas padora «CocTaBlieHNE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3mMoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusoBa o LleHTpax mpoucxoxIeHus: 1 MHOrooOpasus KyJIbTYpPHBIX pacTeHui. Posib cenexunn
B CO3JaHUM COPTOB pPAacTeHHH W NOpoA KUBOTHbIX. Copr, mopoaa, MmMTamMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBocTd H. M. BaBunosa, ero sHauenue ais
CEJIEKIIMOHHOM paboThI.

MeToab! cesneKIMOHHOM paboThl. VIcKyccTBEHHBIN 0TOOP: MacCOBBIA U MHIMBHIyaJIbHBIH.
Drtanbl KOMOMHAIIMOHHOW CeNeKIuH. VcmbITanue mpow3BoAMTENCH 1o moTtoMcTBy. OTOOp TO
TEHOTHITY C TOMOIIBIO OLIEHKH (DeHOTUIIAa IOTOMCTBA U OTOOP IO T€HOTUITY C OMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIIMOHHOW paboThl. PanuanuoHHBIA U
XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauuil y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHHEe TEHOMHOTO pEeAaKTHPOBAaHUS M MeTonoB pekomMOumHaHTHeIX JIHK s
MIOJIy4E€HUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[lonyyenune mnonuruionioB. BayTpuBunoBass rubpuausanusa. bauszkopoacTBeHHOE
CKpelLMBaHKue, WU MHOpUIUHT. HepoacTBeHHOE CKpelIuBaHue, WM ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Mcnonb3oBanue rerepoduca B cenekuuu. OtaanéHHas TUOpUAM3ALMAL.
[Ipeononenne Oecryionusi MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHUS CENEeKUUMH pacTeHUud Hu
XKHUBOTHBIX. «3€1EHAs peGOIOYUL.

CoxpaHeHue M HM3y4EHHE T€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHHH M MX IHUKHX
poauueit Ui CO3AaHusl HOBBIX COPTOB M THOPUAOB CEIbCKOXO3IUCTBEHHBIX KYIBTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuMy pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Hucjle ¢ NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUl, NepedosbIX uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykesuenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabnuubl u cxembl: «L[eHTPBI MPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUil»,
«3aKOH T'OMOJIOTHYECKHX pSAJOB B HACJIEJCTBEHHOW H3MEHUYMBOCTH», «METOIbl CENeKIUn»,
«OtnanénHas rubpuauzanusy», «MyTtareses».

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



JlabopaTtopHast pabora «/3yueHrne METOJOB CEJIEKIIUN PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

JkcKypeust «OCHOBHBIE METOJbl M JOCTH)KEHUS CEJICKIUH PACTEHUH M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00PaTOPUIO arpOYHUBEPCUTETA WM HAYYHOTO 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 IPOAYKTOB, BUHOJenue. Mukpobuonoruyeckuii cunres. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHOIOrui. [Ipon3BoacTBO Oenka, aMIHOKUCIIOT U BUTAMUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO MOJTY4YEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKALUX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas umxkeHepus. MeTonabl KyJbTypbl KIETOK M TKAaHEW PAacTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMsS M COMATHUYECKUH sMOpHorenes. lcmoib3zoBaHue
TalyIOWJIOB B CEJIEKUHMHU pacTeHuil. [lonyuenue MOHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX anmumen ¢ meouyure. VICKyCCTBEHHOE OIUIOZAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texuonoeuu 0300poeneHus, KylbMUuUpOBaHUs U MUKPOKIOHAILHO20 PA3ZMHOMCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBI CHUHTE3 T€Ha U KOHCTPYHUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW WH)XEHEpUH. OKOJOTWYECKHE M JTUYECKHE NpoOJIeMbl T'€HHOM
UHXECHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauiuaa. [1IP-nrnarnoctuka.
MeTabo0MHBIN aHATN3, TEHOLEHTPHUUECKUI aHAIN3 TPOTeoMa 4eI0BEKa ISl OLEHKH COCTOSTHHS
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OvoMH)XeHepus: A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIMLUHCKUX TEXHOJOTHH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEeXHOJOTHMi TPEXMEpPHOro OMONPUHTHHTA U
ckagdorauHra Ui peleHns 3a1a4 NepcoHaTN3UPOBAaHHON METULIMHBIL.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30yauteneit OPBU, ycraHOBiIeHHE MOJEKYISPHBIX MeXaHH3MOB (yHKkuuoHupoBanus PHK-
coJepKallluX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00I€BaHUS YEI0BEKa U JKUBOTHBIX.

JdemoncTpanuu

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

JlaGopaTopHas padora «l3ydyeHrne 00bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «lloayuyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

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



ININTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MN HA YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pPE3yIbTaTaM OCBOCHHUS OOYUYAIONUMUCS TMPOTPAMM CPEIHEro OO0IIero oOpa3oBaHUS:
JMYHOCTHBIE, METANPEIMETHBIE W ITPEIMETHBIC.

B cTpykType JIMYHOCTHBIX pPE3yJIbTATOB OCBOEHHUS MPOTPaMMbl MO OMOJOTHHU BBIIEIEHBI CIEAYIOUINE COCTABISIONIME: OCO3HAHUE
O0YYaIOIUMUCST POCCUICKOW TPa)TaHCKOH HIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITECIIBHOCTH W CaMOOTPEICIICHUIO,
Hanuyue mMomueayuu K OOYUEHHIO OWOJIOTHH, yeleHanpaeieHHOe pazeéumue BHYTPCHHUX YOCKICHHH JMYHOCTH HA OCHOBE KITFOUECBBIX
LEHHOCTEW M UCTOPUUYECKUX TPATUIUN Pa3BUTHUS OMOIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIUXCSI PYKOBOJICTBOBATHCS B
CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPHUCYIIUMHU CHCTEME OMOJIOTHYECKOTO 00pa3OBaHUS, HAIuUYUe NPABOCO3HAHUS
9KOJIOTUYECKOH KYJIBTYPBI, CHOCOOHOCMU CIMABUNb TSI ¥ CTPOUTD KU3HCHHBIC TUIAHBIL.

JIngHocTHEBIC PE3yiIbTaTbl OCBOCHHA IPOTpaMMBI 110 ouoJsoruu JOCTUT'AaKOTCA B €ANHCTBEC yqe6H0171 U BOCHUTATEILHOU OCATCIIBHOCTU B
COOTBETCTBUH C TPATUIIMOHHBIMH POCCHICKUMHU COIMOKYJIbTYPHBIMH, HCTOPUYECKAMU U TyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TPUHSATHIMU
B OOIIECTBE MpaBWJIaMU U HOPMaMU TOBEJIEHHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHHS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTpCHHef/'I MO3UIUHN JTUYHOCTHU, MMATPUOTHU3MA U YBAKCHUSA K 3aKOHY U MPABOIIOPAAKY, YCJIOBCKY TpyJda U CTApUICMYy IMOKOJICHHUIO, B3AUMHOTI'O
YBOKCHHSI, OEPEKHOTO OTHOIICHHS K KYITbTYPHOMY HACJICIUIO U TPAJUIMSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanyu, npupoe
U OKpPYXaIoIIeH cpeze.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHHS y4eOHOTO mpeamera «BHOJOTHs» TOMKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIHXCS
PYKOBOJICTBOBAThCSI CPOPMHUPOBAHHOW BHYTPEHHEHW MO3HMIMEH JTUYHOCTH, CUCTEMOH IEHHOCTHBIX OPHCHTAIUM, TIO3MTUBHBIX BHYTPEHHHX
Y6CH(H€HHﬁ, COOTBCTCTBYIOIIUX TPAAUIITMOHHBIM IIEHHOCTAM pOCCI/II\/'ICKOI“O 06H_ICCTBa, PACHIMPCHUC )KUZHCHHOI'O OIIbITA U OIbITa ACATCIBHOCTH
B IIpoLEeCCe pcain3allii OCHOBHBIX HaHpaBHeHI/If/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaskIaHCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTH TPAKIAHCKOHN IMO3HUIIMK 00 YUYAIOMIETOCs KaK aKTHBHOT'O U OTBETCTBEHHOTO YICHA POCCUUCKOTO OOIIECTBA;

0CO3HAHKME CBOMX KOHCTHTYIIMOHHBIX TPaB M 00s13aHHOCTEH, YBaYKCHUE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOH JEATEIBHOCTH MPH CO3JAaHUH YYCOHBIX MPOEKTOB, PELICHUN YUCOHBIX U MMO3HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUN OMOJIOTMYECKUX OKCIICPUMCEHTOB;,

CHOCOOHOCTH OMPEEIIATH COOCTBEHHYIO ITO3UIIUIO TI0 OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€

YMCHHUC YUYUTHIBATH B CBOHUX ﬂeﬁCTBHHX HGO6XOILI/IMOCTB KOHCTPYKTUBHOT'O BSaHMOZ[eﬁCTBHH J]IOI[QI‘;I C pasHbIMU Y6C)K,Z[CHI/IHMI/I,
KYJIbTYPHBIMU HEHHOCTAMHU U CONHUAJIIBHBIM ITOJIOKCHUEM,



TOTOBHOCTh K COTPYAHHYECTBY B TPOIIECCE COBMECTHOT'O BBHITIOJHEHHS y4eOHBIX, MO3HABATENbHBIX M HUCCIEIOBATEIILCKUX 3aj1ad,
YBOKHUTEIHLHOTO OTHOIICHHSI K MHCHHIO ONITIOHCHTOB MPU OOCYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJICPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKIAaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
nepea PonuHol, ropnoctu 3a cBoi Kpaid, cBoX0 PouHy, CBOM S3BIK U KYJIBTYPY, MPOILIOE U HACTOAILEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0 M MaMATHUKAM HPHUPOIbI, AOCTWXKeHUsM Poccunm B Hayke, HUCKYCCTBE, CIOPTE,
TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAaHUs 3HAYeHUs OMOJIOTUHU B IIO3HAHUU
3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO O0IIECTBA;

uzeitHas yoexxIEHHOCTh, TOTOBHOCTb K CITY>KEHUIO U 3amute OTedyecTBa, OTBETCTBEHHOCTh 32 €0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IIEHHOCTEW POCCUIICKOT0O HAPO/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OILIEHWBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMEI H
IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POAMTEIISAM, CO3aHUI0 CEMbH HAa OCHOBE OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEMEWHOM KU3HU B
COOTBETCTBHUU C TPAIUIIUIMHU Hapo0B Poccuu;

4) 3cTEeTU4EeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs 3CTETHKY ObITAa, HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIOPTA, TPYHa, OOIIECTBEHHBIX
OTHOIIICHUI;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHUCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPQXCHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE TTPOSBIISITH KAYECTBA TBOPUECKOMN INIHOCTH;

5) pusnyeckoro BoCNUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI M SMOIMOHAJBLHOI0 0JIAr OOy YHsI:

MMOHMMAaHKE ¥ Peasu3alus 3JOPOBOTO U OE30MacHOro 00pasa KU3HH (3J0pOBOE MUTAHUE, COOIIO/ICHUE TUTUEHUIECKUX TPABUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHH U OTIbIXa, peryispHas (u3anyeckas aKTHUBHOCTh), OEpEKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IEHHOCTH TMPABWI WHIUBUAYATHHOTO U KOJUIEKTUBHOTO OE30MACHOTO TOBEICHUSI B CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO H
JKM3HU JIIOJIEH;

OCO3HAHUE MOCJIC/ICTBUN U HETIPUSTHUSL BPEIHBIX MTPUBBIUEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS);



6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOW JESATEIbHOCTH TEXHOJIOTHYECKON U COLMAIbHON HANIPaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U
CaMOCTOSITENIBHO BBIIIOJIHATD TaKYIO A€STEIbHOCTD;

UHTEpEC K pa3audHbIM cepaM MmpodheccHoHaNIbHOU NesATeNbHOCTH, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oyayuieil mpodeccuu u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA TIPOTSHKEHUN BCEH KU3HMU;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

9KOJIOTHYECKH 11eJIec000pa3HOe OTHOLIEHUE K MPUPOJIe KaK UCTOUHUKY KHU3HU Ha 3emile, OCHOBE €€ CyILlIeCTBOBaHMS,

MOBBIIIEHUE YPOBHS SKOJIOTUYECKOH KyJIbTYpHl: MPUOOPETEHHE OMbITa IIAHUPOBAHUS TOCTYNMKOB W OIEHKH HX BO3MOXKHBIX
MOCTIEAICTBUH [T OKPY’KaIOLIEeH Cpe/ibl;

0CO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTHYECKHUX MPOOJIeM U IyTel UX peIIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble NpPU HM3yYEHUH OHOJIOTMM 3HAHHWA M YMEHHUS TNpPU PEIIEHUH NpoOJIeM, CBSI3aHHBIX C
palMoHaIBHBIM IPUPOJIOINOIB30BaHUEM (COOJIOICGHUE NpaBU TOBEACHHUS B IPUPOAE, HAINPABICHHBIX HAa COXpPAHEHUE pAaBHOBECHS B
HKOCHCTEMAX, OXPAaHy BUJOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE AEUCTBUN, MPUHOCSIIMX Bpel OKpYXarolled MPUPOAHON cpelle, YMEHHE MPOTHO3UPOBATH HEOJIaronpHUsTHbIE
9KOJIOTUYECKHE TIOCIIECTBUS MPEAIPUHIMAEMBbIX TEHCTBUI U IPEIOTBpAILaTh UX;

HaJM4YUe Pa3BUTOIO IKOJIOTMUYECKOTO MBIIIJIEHUS, SKOJIOITMYECKON KYJIbTYpBhl, OIbITa JEATEIbHOCTH 3KOJIOIMUYECKON HalpaBIeHHOCTH,
YMEHHSI pyKOBOJICTBOBAThCSI UMHU B MO3HABATEIbHON, KOMMYHUKATHBHON U COLIMAJIBLHOW NMPaKTUKE, TOTOBHOCTH K YYacCTHIO B MPAKTUYECKOM
JEATENBHOCTH dKOJIOTMYECKON HApaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W OOIIECTBEHHOM IPAKTHUKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SA3bIKOBOM U YMTATEIBCKOM KYIbTYPhI KaK CPEACTBA B3aUMOICUCTBUS MEXKTY JIObMH U ITO3HAHUS MUDA;

MIOHUMaHHe creru(UKN OMOIOrMK Kak HayKH, OCO3HAaHUS €€ pojiu B (JOPMUPOBAHUU PALMOHAIBHOTO HAYYHOI'O MBILIUIEHUS, CO3/1aHUU
LEJIOCTHOTO TPEJICTaBICHUSI 00 OKPYKAIOIIEM MHpEe Kak O EIMHCTBE IPHUPOJbI, YeJIOBeKa M OOIIEeCTBA, B IO3HAHUHM MHPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH IIPOOJIEM COXPAHEHUS IPUPOJIHOTO PABHOBECHS,

yO0eKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JJIi COBPEMEHHOM IIUBUIIN3AIMH: 00€CIIeYeHUsI HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PeCypCHBIE MPOOJIEMBI Pa3BUTHS YEIOBEUYECTBA, IOMCKA IyTEeH BBIXOJA U3 TI00ATBHBIX
9KOJIOTUYECKUX MMpo0sieM M obOecreueHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PALIMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOAHBIX PECYpPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;



3aMHTEPECOBAHHOCTh B TMOJYYEHWH OHMOJOTMYECKMX 3HAaHUM B IENAX TMOBBIIEHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, KaK COCTaBHOM 4acTh (yHKIMOHAIBHON IPaMOTHOCTH 00yJaromuxcs, GOpMUPYEMOH TP U3yUdeHUH OMOIOTHH;

[IOHUMaHHE CYLIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUSA
JUIS aHAIIM3a U OOBSACHEHHUS SBJICHUN OKPYKAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE JIeJIaTh 000CHOBAaHHbBIE 3aKITFOUEHUS Ha
OCHOBE Hay4HbIX (PAKTOB U UMEIOLINXCS JAHHBIX C LIEJIbIO OMYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOIOTUYECKHE 3HAHU [T peleHHs IPo0JIeM B PeasIbHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHUE IEHHOCTH HAy4YHOM JEATCIBHOCTH, TOTOBHOCTb OCYIIECTBJIATH IPOCKTHYH0O U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh
VHJVBH1YaJIbHO U B IPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K AKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH IO
OMOJIOTUU B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHOCTSMHU.

METAIIPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3ylIbTaThl OCBOCHUS Y4eOHOro npeamera «bHoaorusy BKIIOYAIOT: 3HAUUMBbIE 7151 POPMUPOBAHUS MUPOBO33PECHUS
o0yJaromuxcss MEKIUCIUATUTMHAPHBIE (MEXIpeIMeTHbIE) OOIICHAYYHbIC MOHSATHS, OTpPaKAIOMIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crenuduKy METOJOB MO3HAHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SBIEHUE, MpOIecC, CUCTeMa, HAydyHbIH (akT,
MPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUsi, MCCIEIOBAHNE, HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEpPCAIbHBIC
yueOHble AeiicTBUsI (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYISATUBHBIE), oOecneunBaromue GopMupoBanue GpyHKINOHAIBHON rpaMOTHOCTH
U COIMAIbHON KOMIETEHIIMH OOy4YaloluXcs; CHOCOOHOCTh OOydYalomuXCsl HUCHOJIB30BaTh  OCBOCHHBIE — MEXAUCUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBHS B TO3HABATEIILHON U COIIMATIBHOM MPAKTHKE.

B pesynbrare nu3yuenus OMOJIOTHU HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus y o0yJaromerocs: 0yayT copMHUpOBaHbI TO3HABATEILHbBIE
YHUBEpCallbHbIE YyueOHbIE IeHCTBUSA, KOMMYHUKATHBHBIC YHHBEpCAJIbHBIE y4eOHBIC JEUCTBHUS, PETYISTHBHBIC YHHMBEpCAJIbHBbIC Y4eOHBIC
JICHCTBUS, COBMECTHAS JIEATEILHOCTb.

MeTtanpeamMeTHbIe Pe3yIbTaTbl OCBOSHHSI MPOTPaMMbI CPETHET0 OOIIET0 00pa30BaHusl JOKHBI OTPaXKaTh:

OBiajieHNe YHHUBEPCAJIbHBIMH YU4eOHBIMH O3HABATEIbHBIMHU 1€CTBUSIMH

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSATENIbHO (hOPMYIMPOBATH M aKTyaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIH30BATh NMPH OCBOSHUH 3HAHWH MPHUEMBI JJOTHUECKOTO MBIIUICHUS (aHAlIM3a, CHHTE3a, CPaBHEHUs, Kiaccuukanuu, 0000IIeHus),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUH (BBLACIATH UX XapaKTepHbIe IPU3HAKH, YCTaHABINBATH CBSI3U C IPYTUMU MOHSATUSMU);

OTpeNeNATh LEeNU JeATENIbHOCTH, 3ajJaBas IMapamMeTpbl M KPUTEPHUM HMX JOCTHXKEHHUS, COOTHOCHTH pPe3yJbTaThl JEATEILHOCTH C
MOCTaBJIICHHBIMU TIETISIMH;



HCIOJIb30BaTh OMOJIOTUYECKHE MOHATHS TSl 00bsICHEHUS (DAKTOB U SBICHUH KUBOUW MPUPOIBL;

CTPOUTH JIOTUYCCKHUC PACCYKICHUA (I/IHI[YKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH W MPOTHUBOPCUUA B
paccMaTpUBaeMBbIX SBICHHSIX, OPMYIUPOBATH BEIBOJIBI U 3AKITFOUCHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEJICTBA IIJISl MPENCTABICHHS CYIIECTBEHHBIX CBSI3€d M OTHOIIEHUN B M3y4aeMbIX OHMOJIOTHYECKUX
00BEKTax, a TAKXKe MPOTUBOPEUNI Pa3HOTO POJIA, BHISBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbhIBaTh IUIAH PEHICHUS IPOOJIEMBI ¢ YI4ETOM aHAIM3a UMEIOIIMXCS MATEPUAIbHBIX U HEMaTEPHaIbHBIX PECYpPCOB;

BHOCHTBb KOPPCKTUBLI B ICATCIIbHOCTh, OIICHUBATL COOTBCTCTBUEC PC3YJIbTATOB LICIISIM, OIICHUBATL PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHHUPOBATH U BBIIOJIHATH pabOTy B YCIOBUAX PEaJIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMO/EHCTBYUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPH PEIICHUH XU3HEHHBIX TPOOIIECM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE IeHCTBHA:

BJIAJICTh HaBBIKAMH Y4YEeOHO-MCCIIEIOBATEILCKOM M TMPOCKTHON ACSITEIbHOCTH, HAaBBIKAMU pPa3pelICHUs MPOOJEM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATCIIbHOMY TOUCKY METOJOB PCIICHUA MMPAKTHYCCKUX 3adaY, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHNA,

HCIIOJIB30BATh PA3JIMYHBIC BUABI ACATCIIBHOCTHU 110 IMOJTYYCHHIO HOBOI'O 3HAHUA, €TI0 HHTCPIIPETALINH, npeo6pa3OBaHmo U NPUMCHCHHIO B
y4EOHBIX CHTYaIlUsX, B TOM YUCJIC TIPU CO3JIaHUH Y4COHBIX M COIUAIBHBIX MPOCKTOB;

(bOpMI/IpOBaTB Hay‘IHBIfI THUII MBIIIIJICHUA, BJIIAJACTDh Haquoﬁ TepMI/IHOJIOFI/IefI, KIIFOUCBBIMHU ITOHATHUAMU U METOAaMHU,

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIC 3aa4l B 00Pa30BATEIHLHON IEATEIHOCTH M )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTYaJIM3UPOBATh 3a]lady, BBIIBUTATH THIOTE3y €€ pEIICHUs, HAXOIUTh apryMEHTBI IS
JT0Ka3aTeNIbCTBAa CBOMX YTBEPXKICHUH, 3a]]aBaTh MTAPAMETPhI M KPUTEPHH PEIICHUS;

AHAJIM3UPOBATh IMOJTYYCHHBIC B XOAC PCIICHHA 3aJdadd pE3YyJbTaTbl, KPUTHYCCKHU OLCHHUBATH HX MOOCTOBCPHOCTH, HPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBUSX;

AaBaTb OUCHKY HOBBIM CUTYyallUAM, OLICHUBATDH HpI/IO6p€TéHHI>II\/II OIIBIT,

OCYILECTBIISITh IIEJICHAITPABICHHBIH MTOUCK MEPEHOCA CPEJICTB U CIIOCOOOB ACUCTBUS B TPOPECCHOHAIBHYIO CPEY;

YMCThb IICPCHOCUTDH 3HAHUS B ITO3HABATCIIbHYIO U IPAKTUYCCKYIO 06HaCTI/I KU3HCACATCIBbHOCTH,

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIIBUTATh HOBBIC WJCH, Npe/UlaraTb OPWUTHHAIBHBIC TMOJIXOABl M pEIICHUs, CTaBUTh MPOOJIEMbl W 3aJayu, JOIYCKArOIINe
AJIbTCPHATUBHBIC PCIICHMUS.

3) pabora ¢ nnpopmaiueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWH(popManuu (TekcTe Y4eOHOro mocoOMs, HAy4YHO-TIOMYNSPHOW JHTEpaType,
OMOJIOTUYECKHX CIIOBAPSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETe), aHATM3UPOBATh WHPOPMALIHIO PA3IMYHBIX BUIOB U
(dopM mpecTaBiIeHus, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUYNBOCTS;



(bopMyIHMpOBaThH 3aMpoChl U MPUMEHATh Pa3IMUHbIE METOJbI MPH MOUCKE U 0TOOpe OMOJIOTHYEeCKON MH(POpMAaLUU, HEOOXOTUMOHN IS
BBITNIOJTHEHUS Y4eOHBIX 3a/1a4;

pUOOpETaTh OINBIT HCIHOJIb30BAHUSA HHPOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH, COBEPLICHCTBOBATh KYJIBTYpPY AaKTHBHOIO
HCIIOJIb30BAaHNUs PA3JIMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY IMpeAcCTaBiIeHUs OHOJIOrMYecKOM HHpopManuu (CXeMbl, IpaduKH, JUarpaMMBbl,
TaOJIULBI, PUCYHKHU U IPYTOe);

WCIOJIb30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OHoIornyeckoi HH(popMalueil: MpUMEHATh X UMHUECKUE, PU3NIECKUe
1 MaTeMaTH4eCKHe 3HaKU U CUMBOJIBI, (hOpMyIibl, ab0OpeBUaTypy, HOMEHKIIATYpy, UCIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE
Cpe/CTBa HarJIsIHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHMUS M 3aIUTHI HH(pOpMAIK, HHPOPMAITMOHHON 6€30MTaCHOCTH JTMYHOCTH.

OgiaieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBHSIMU:

1) oomenne:

OCYIIECTBISATh KOMMYHMKAIIMM BO BceX c(epax >KM3HM, aKTUBHO y4acTBOBATh B JMAJIOre WM JIUCKYCCHM IO CYIIECTBY 00CYyX)aaeMoin
TeMbl (yMEHHUE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHUTEIbHO BBINOJIHEHMS NpeasaraéMod 3ajadyd, YYUThIBATh MHTEPECHl U
COIJIaCOBaHHOCTD MO3ULUI IPYIrUX YYaCTHUKOB JAMAJIOTa WIH JUCKYCCHUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIEHUS, I[OHUMAaTh 3HAYEHUE COIMAJBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(IMKTHBIX CUTYalUi, yMETh CMAr4aTh KOH(IUKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS M B3aMMOJACWUCTBUS, NMOHMMATh HAMEPEHHUS APYIHX JIIOJCH, MPOSBIATH YBaKUTEIHHOE
OTHOIIIEHHE K cOOECeTHUKY U B KOPPEKTHOM popme popMyIHpoBaTh CBOU BO3PAKEHMUS,

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX CPECTB.

2) COBMECTHAsl 1eSITeJIbHOCTh:

MIOHUMaTb M HCHOJB30BATh NPEUMYILIECTBA KOMAHAHOM M HWHAMBUAYAIbHOM pabOThl HpU pPELIEHUH OHOIOrHYecKod mpoOIeMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh TPUMEHEHHUS TPYIIOBHIX (POPM B3aUMOCHCTBUS NP pEIIeHUN YueOHO! 3a1a4u;

BBIOMpATh TEMATUKY ¥ METO/bI COBMECTHBIX JCHCTBHI ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOKHOCTEN Ka)KIOr0 WiIEHa KOJJIEKTUBA;

IIPUHUMATh LEJIH COBMECTHOW AEATENbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATh JEHCTBUSA MO €€ JOCTHKEHMIO: COCTaBIATH IUIaH
JeMCTBUH, pacTpeeaTh PoJid C YU€TOM MHEHUH YYaCTHUKOB, OOCYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIaJa M KaXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEH C ITO3ULUN HOBU3HBI, OPUTMHAIBLHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh MO3UTHBHOE CTPATETHUECKOE TOBEACHHWE B PA3IMYHBIX CHUTYalUsAX, MPOSBISATH TBOPYECTBO M BOOOpakeHUE, OBITH
MHUIMATUBHBIM.

OBnageHne yHMBepCaJIbHBIMHU Pery/JIsiTHBHBIMH ICHCTBUSIMH



1) camoopranu3amms:

WCTIOJIH30BATh OMOJIOTUYECKHUE 3HAHUS JUISl BBISBIICHHS MTPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U YIEOHBIX CUTYaIUX;

BBIOMpPATh HA OCHOBE OMOJIOIMYECKMX 3HAHUH 11€J€BbIe U CMBICIOBBIC YCTAHOBKHM B CBOMX JEHCTBHUAX M MOCTYIKaxX [0 OTHOLICHMIO K
KUBOU MTPUPOJIE, CBOEMY 3[J0POBBIO U 3JOPOBBIO OKPY KAIOIIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh IO3HABATENBHYIO 1€ATE€IbHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH COOCTBEHHBIE 3a1a4H
B 00pa30BaTeNIbHON JEATENIbHOCTU M KMU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTaBJATh IUIAH peIIeHUs NpoOJeMbl € YUETOM HUMEIOIIUXCS PECcCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEAIIOYTEHNN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupATh paMKi y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO UIMPOKOM SPYAMIMM B Pa3HbIX OOJACTSAX 3HAHWUN, MOCTOSHHO IOBBIIIATH CBOM
00pa30BaTeNIbHBINA U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JTaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIaJIETh HaBbIKAMM [T03HABATEIbHOHN pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUIA U MBICIUTENBHBIX IPOLIECCOB, UX PE3yJIbTaTOB
Y OCHOBAHUH, CIIOIB30BATH MPUEMBI peIICKCHH AJIsl OLCHKH CUTYAIH, BEIOOpA BEPHOT'O PELICHHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI APYTUX IIPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE Ce0s1 U IPYTHX:

IIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3E PE3yJIbTaTOB J€ATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IMPABO JPYTrUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUK JPYroro YesloBeKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHUS coOjAepXk aHHs ydeOHoro mnpeamera «buonorus» Ha yriyOJI€HHOM YpOBHE OpPUEHTHpPOBAHBI Ha
obecnieueHne NpouIbHOro 00ydeHus: oOyuaromuxcs Onosorud. OHU BKIIOYAOT: crenuduyeckue st OMOJOTMY HayyHble 3HAHUS, YMEHUS U
crocoObl JACWCTBUI MO OCBOEHUIO, MHTEPIPETAlMA M MPEeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH IO IMOJYYSHHUIO HOBBIX 3HAHUHM UM HX



NPUMEHEHHUIO B Pa3JIMYHbIX Y4EOHBIX, @ TAaKXKe B PealbHBIX JKU3HEHHBIX CHUTyalusxX. [IpenIMeTHble pe3ylnbTaThl MpEeACTaBICHBI MO roaam
H3y4YECHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 knacce 1OMKHBI OTPAKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJIM OMOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMU E€CTECTBEHHO-HAYUHOM
KapTUHBl MHpa, B IMO3HAHUM 3aKOHOB MPHUPOABI M PEIICHUU MPOOJIEM PpaAlMOHAIBHOTO MPUPOJIONOIL30BAaHUSA, O BKJIAJE€ POCCHUHCKUX H
3apyO0exKHBIX YUEHBIX B pa3BUTHE OHOJIOTUH;

BJIaJICHUE CUCTEMOW OMOJIOTHYECKUX 3HAHWMU, KOTOpasl BKIIOYAET: OCHOBOIMOJIAraloye OHOJOTHYECKUE TEPMUHBI U TOHATHSA (KU3HB,
KJIETKa, OpraHu3M, MeTaboI13M, TOMEOCcTa3, CaMOPETYISAILuUs, CAaMOBOCIIPOU3BEACHNE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kierounas treopus T. [lIBanna, M. llIneiinena, P. BupxoBa, xpomocoMHas Teopus HaciaeAacTBeHHOCTH T. Moprana),
yuenus (H. M. BaBunoBa — o neHTpax MHOrooOpa3us M MPOUCXOXKICHUS KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHO0Opa3usi MOTOMKOB IIEPBOTO
MOKOJIEHUS, PACILEIUICHUs, YUCTOTHI TaMeT, HE3aBUCUMOrO HacieaoBanuss [. MeHaens, rOMOJIOTHMYECKHX PSJOB B HACIEACTBEHHOM
n3menunBoct H. V. BaBuiioBa), npuHIMIBI (KOMITIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJIaMU HaYYHOT'O MO3HAHMSI, UCIOJb3YEMBIX B OMOJIOTUYECKUX MCCIIEIOBAHUIX KHUBBIX 0OBEKTOB (ONUCAHUE,
U3MepeHue, HaOMoIeHNe, SKCTIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBECHHBIC IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M JYKApPHUOT, OJHOKIETOYHBIX W MHOI'OKJIETOYHBIX
OpraHU3MOB, B TOM 4Hciie OakTepuil, TpuOOB, pacTEeHUIl, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPraHOB M CUCTEM OpPraHOB PAaCTEHUI, )KUBOTHBIX,
YeJIoBeKa, MPOIIECCOB KU3HENEATEIBHOCTH, MPOTEKAIOUIMX B OpraHU3Max pacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOIOTHYECKUX MPOIIECCOB:
oOMeHa BemiecTB (MeTa®oJIM3M), MPEBpALCHUS SHEPrHH, OPOKEHHUs, aBTOTPO(HOr0 W reTepoTpO(HOr0 THIOB NMUTAHHSA, (OTOCHHTE3a H
XeMOCHHTE3a, MUTO3a, Meilo3a, raMeToreHesa, aMOpHUoreHesa, NoCTAIMOPHOHAIIBHOTO Pa3BUTHUS, PA3MHOKEHHSI, WHANBHUIYaJIbHOTO Pa3BUTUSA
opranusMa (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, FeTEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTaHAaBJIMBATh B3aMMOCBSA3M MEXAY OpraHOMJIAMHU KIETKH U MX (QYHKLUHUAMH, CTPOCHHEM KIIETOK pa3HbIX TKaHEH U HX
GYHKIUSIMEU, MEXy OpraHaMy U CUCTEMaMU OPTaHOB Y PACTEHUH, )KMBOTHBIX U YeJIOBeKa M UX (PYHKIUIMU, MEXKAY CUCTEMaMH OPraHOB U UX
(GyHKIMSAME, MEXAY 3TalaMi OOMEHa BEIECTB, 3TallaMM KJIETOYHOTO IMKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB, 3TallaMHd SMOPHOHAIBEHOTO
Pa3BUTHSA, TEHOTUIIOM U ()€HOTUIIOM, (PEHOTUIIOM U (paKTOpaMu CpeJibl OOMTaHUS;

YMEHUE BBISBIATH OTJINUNUTEIbHBIE IPU3HAKH KUBBIX CHCTEM, B TOM YHUCJI€ PACTEHU, ’KUBOTHBIX U YEJIOBEKA;

YMEHHME HCHOJIb30BaTh COOTBETCTBYIOIUE APIyMEHTHI, OMOJOTMYECKYI0O TEPMUHOJIOTMIO M CHMBOJIMKY JUISl JOKa3aTeJIbCTBA POJCTBA
OpPraHM3MOB Pa3HbIX CUCTEMAaTUYECKHUX IPYIII;

yMEHHE peuiarb OHOJOrMYECKHE 3aJaud, BBIABIATH MPUUYUHHO-CIEJICTBEHHbBIE CBSI3U MEXIY MCCIEIyeMbIMU OHOJOTHUYECKUMHU
IIPOLIECCAMU U SIBIICHUSIMHU, JIEJIATh BBIBOJbI U IIPOTHO3bI HA OCHOBAHUH TOJYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpHbIE M TMpaKTUYeCKHe paboThl, cOONMIONaTh MpaBWia Mpu paboTe ¢ yuyeOHBIM U J1aGOpAaTOPHBIM
o0opymoBaHuEeM;



YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSATh MX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIUPYS IIeNIb UCCIENIOBAHUS, aHATHU3UPOBAThH
MOJTYYEHHBIC PE3YJbTAThI U JICTIATh BBIBOBL

YMEHHUE Y4acTBOBATh B y4eOHO-MCCIICOBATEILCKOW paboTe MO OHMOJIOTHH, SKOJIOTUH W MEIUIUHE, TPOBOJUMON Ha 0a3e IMIKOJIbHBIX
HAyYHBIX OOIIECTB, U MYOJIMYHO MPEICTABISATH MOTYyYCHHBIE PEe3YIbTaThl HA YICHUYECKUX KOH(PEPEHIUsX;

YMCHHE OIICHUBATh JTHYCCKHE AaCTICKTHl COBPEMCHHBIX HWCCJICJIOBaHUH B 00JacTH OWOJOTHM W MEAWIMHBI (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPCHUE, HAIIPABICHHOE H3MEHEHUE T€HOMA M CO3JIaHUE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOpP Oyayiied mnpoPecCHOHATbHOW JIEeSATENBHOCTH B 00JacTH OWOJNOTHH, MEIUINHEI,
OMOTEXHOJIOTHH, BETCPHHAPHUH, CEIIBCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIITyOJIsTh IO3HABATEIBHBIN MHTEPEC, HAITPABJICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLICH mpodeccuu W TPONOIDKCHHE OHOJIOTMYECKOro 00pa3oBaHUsl B OpraHH3alUsAX CpPEIHEro
po(heCCHOHATFHOTO U BBICIIET0 00pa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaunmeHoBaHue pa3aesioB U TeM

KoanuecTBo yacoB

DJIeKTpOHHbIE (HU(pPOBbLIE)

Ne n/n Kontpoasnsie | IIpakTuyeckue
NMporpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
https://lesson.academy-

1 buonorus kak Hayka 1
content.myschool.edu.ru/06/10
https://lesson.academy-

2 JKuBBIE CUCTEMBI U UX U3yUCHUE 2
content.myschool.edu.ru/06/10
https://lesson.academy-

3 Buonorus KneTku 2 0.5 ps:// y
content.myschool.edu.ru/06/10
https://lesson.academy-

4 XHUMHAYECKass OpPTaHU3aus KICTKH 10 1
content.myschool.edu.ru/06/10
https://lesson.academy-

5 Crtpoenue 1 GyHKINH KIETKH 8 2 ps:// y
content.myschool.edu.ru/06/10

5 OOMEH BEIIECTB U MPEBpallleHUE YHEPTUH B 9 1 https://lesson.academy-

KJIETKE content.myschool.edu.ru/06/10

7 Hacneacreennas undopmanus u 9 05 https://lesson.academy-

peanu3anus e€ B KIIETKE ' content.myschool.edu.ru/06/10
. https://lesson.academy-

8 JKV3HEHHBIN LHUKII KJIETKU 6 1
content.myschool.edu.ru/06/10
https://lesson.academy-

9 Crpoenue 1 GyHKIIUH OPTaHU3MOB 17 15 ps:// y
content.myschool.edu.ru/06/10
https://lesson.academy-

10 Pa3mHoOxeHue U pa3BUTHE OPraHU3MOB 8 15
content.myschool.edu.ru/06/10

1 I'eHeTuka — Hayka O HACJICICTBEHHOCTH U ’ 05 https://lesson.academy-

W3MEHYMBOCTH OPTaHM3MOB ' content.myschool.edu.ru/06/10

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTHU 10 1 https://lesson.academy-




content.myschool.edu.ru/06/10
https://lesson.academy-

13 3aKOHOMEPHOCTH U3MECHINBOCTH 6 1
content.myschool.edu.ru/06/10
https://I .acad -

14 I'eneruka 4denoBeka 3 0.5 ps://lesson.academy
content.myschool.edu.ru/06/10
https://I .acad -

15 Cenexuust OpraHIu3MOB 4 1 ps://lesson.academy
content.myschool.edu.ru/06/10
https://lesson.academy-

16 BrorexHOJIOrMg U CHHTETHYECKAs OMOJIOr U 4 content.myschool.edu.ru/06/10

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 13




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 9acoB
Ne dara JyekTpoHHbIe HUGPOBbIE
Tema ypoka Kontpoasubie | IlpakTudeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/bHbIE pecypchl
padoThI padoTsI
Buonorus Kak KOMIIJIEKCHAs https://lesson.academy-
1 HayKa M KaK 4acTh 1 content.myschool.edu.ru/lesson/5c¢523154-
COBpEMEHHOT0 00IIecTBa 8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-
2 JKuBBIe cCUCTEMBI U UX CBOMCTBA 1 content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-8c3862e30f75
v https://lesson.academy-
OBHEBas OpraHu3alus
3 P P t 1 content.myschool.edu.ru/lesson/15bc113d-
KHUBBIX CUCTEM
cab1-4730-8ca3-8c3862e30f75
" https://lesson.academy-
CTO o 3yde
4 TOPHA OTKPEITHI H H3YHCHUA 1 content.myschool.edu.ru/lesson/070c3elb-
kieTku. Kietounas reopus
ed0e-4857-8b6e-d5758b8ba098
Meroasl MOJIEKYIISIPHON U
KJIETOYHOM OUOJIOTHH.
IpakTuueckas pabota
«3ydyeHne METOI0B KJIETOUHOMH
5 1 0.5
ononoruu (xpomarorpadus,
anekTpodopes,
mad pepeHmanpHOe
nentpudyruposanue, I111P)»
https://lesson.academy-
6 XUMHUYECKHH COCTaB KIETKH 1 content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0ab56¢cf42
7 MuHepasbHbIE BEIIECTBA 1 https://lesson.academy-




KJICTKH, UX OMOJIOTHIECKas POJTh

content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b

Opranndyeckue BemecTBa
KJICTKH — OeJIKH.
JlabopatopHas paboTa

https://lesson.academy-

8 0.5 content.myschool.edu.ru/lesson/0215437a-
«O6HapyxeHHe OEIKOB €
0f2e-4c47-8760-2a9e2f77c89c¢
[TOMOILLI0 KaYE€CTBEHHBIX
peaxkuumin»
Croii https://lesson.academy-
9 BOHCTBA, KIACCHpHKaLms 1 content.myschool.edu.ru/lesson/0215437a-
(dhyHKIIIT OENKOB
0f2e-4c47-8760-2a9e2f77c89c¢
o https://lesson.academy-
AHHUYECKHE BEIIeCTBa
10 PTAHITICCKHE BEIIECTB content.myschool.edu.ru/lesson/7248ccfd-
KJICTKH — YTJICBOIBI
3595-44e2-9ead-al5ec719c673
o https://lesson.academy-
AHHUYECKHE BEIECTBA

11 PTAHITHECKHIE BetecTs content.myschool.edu.ru/lesson/7248ccfd-

KJICTKU — JIUIINIbI

3595-44e2-9ead-al5ec719c673
Hyxnennossie kucnotsl. JJHK n
PHK. JIabopatopnas pabota https://lesson.academy-

12 «MccnenoBanue HyKJIEHHOBBIX 0.5 content.myschool.edu.ru/lesson/3b18d58d-
KHUCIOT, BBIACICHHBIX U3 KJICTOK 51ee-43ba-9b17-45¢9608fa382
Pa3IUYHBIX OPTaHU3MOBY
Crpoenne u pyukiun ATO. https://lesson.academy-

13 Hpyrue nHykiaeo3uarpudochars content.myschool.edu.ru/lesson/3b18d58d-
(HT®) 51ee-43ba-9b17-45¢c9608fa382
Cexsenuponanue JJHK.

14 MeToabsl TEHOMHUKH,

TPAHCKPUITOMUKH, IIPOTEOMHUKH

15 Mertojibl CTPYKTYpHOU

OHnosIornu




Tunel KJIETOK.

https://lesson.academy-

16 content.myschool.edu.ru/lesson/a9152604-
ITpokapuoTHdeckas KieTka
585b-4bf9-923¢c-d6a9d6847d3f
CTpoeHH:I 3y1<apnomqecx<§n https://lesson.academy-
17 FACTICH. paKTHV%CKaH b OTav 0.5 content.myschool.edu.ru/lesson/0810f15f-
«M3yueHre CBOMCTB KICTOYHOM
a477-4c70-9f41-1270516b7afl
MeMOpaHbDy
I . https://lesson.academy-
OBEPXHOCTHBIN armapar
18 KHeTKI; P content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0ab56¢cf42
OnHOMeMOpaHHbBIE OPraHOUIBI
kieTkn. IIpakTrdeckas paboTa https://lesson.academy-
19 «M3yueHre ABMKEHUS 0.5 content.myschool.edu.ru/lesson/86c00dc3-
[IUTOIIA3MBI B PACTUTEIHHBIX 4fd0-40aa-b7ec-3de0ab56cf42
KJIETKAX
HOHyaBTOHOMHBIe OpFaHOI/I,[[BI
KICTRH: MHJTIO);OHHPHH’ https://lesson.academy-
20 [LIaCTHAbL. Sabopatopras 0.5 content.myschool.edu.ru/lesson/86c00dc3-
pabota «HccnemoBanue
4fd0-40aa-b7ec-3de0ab56cf42
IIa3MOJIN3a U JEIIa3sMOoiIn3a B
PACTHTEIBHBIX KIETKAX)»
H 6 https://lesson.academy-

21 K;iih; DANHEIC OPTATOH L content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0ab56¢cf42
https://lesson.academy-

22 Crtpoenue u (HyHKINH sapa content.myschool.edu.ru/lesson/0810f15f-
a477-4c70-9f41-1270516b7afl

CpaBHUTETBHAS
93 XapaKTePUCTHKA KIIETOK 0.5

sykapuoT. JlaboparopHas
pabora «/M3yueHue CTpoeHus




KJICTOK Pa3INIHbIX
OpTaHU3MOB»

ACCHUMUIISIUS U IUCCUMUIISLINS
— JIBE€ CTOPOHBI METa0O0IH3MA.
Tumnsl oOMeHa BenecTs.
JlaboparopHas paboTa

https://lesson.academy-

24 . content.myschool.edu.ru/lesson/1f60acef-
«M3yueHne KaTaTUTHYEeCKOM
6051-44ce-bb66-6f75e4d59480
aKTUBHOCTH ()epMEHTOB (Ha
MpUMEpPE aMUITa3bl WK
KaTaJasbl)»
DepMEHTaTUBHBIN XapaKkTep
peaKuuii KIETOYHOTO
Metabonu3ma. JlaboparopHas
25 pabota «3yueHue 05
(hepMeHTaTHBHOTO
pacuienyIeH!s MepOKCUIa
BOJIOPOJIA B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)
26 Benku-aktuBaropsr u Oenku-
HHTUOUTOPBI
. https://lesson.academy-
27 ABTOTPO(HI TUI 0OMEHA content.myschool.edu.ru/lesson/27c57b97-
BCIIICCTB
ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-
28 ®doTocunTe3 content.myschool.edu.ru/lesson/27c57b97-
ee02-4b2c-97ac-223ab66c24f7
XemocwuHntes. JlaboparopHast https://lesson.academy-
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 content.myschool.edu.ru/lesson/27c57b97-
(hoTOoCHHTE3a U XEMOCHHTE32) ee02-4b2c-97ac-223ab66c24f7
30 AHadpoOHbIe OpraHu3Mbl. Bruabl

Opoxxenusi. JlaboparopHas




pabora «CpaBHEHHUE TIPOIIECCOB
OpOYKEHUS U JIbIXAHHSDY

AdpoOHBIE OpPraHu3MBbl. DTaIlbl

https://lesson.academy-

31 content.myschool.edu.ru/lesson/27c57b97-
SHEPreTHYECKOT0 0OMEHa
ee02-4b2c-97ac-223ab66c247
OHeprusi MeMOpaHHOTO
39 rpaguenTta npoToHoB. CHHTE3
AT®: pabota nporonnoit ATD-
CHUHTAa3bI
https://lesson.academy-
33 Peakiun MaTpuYHOTO CHHTE3a content.myschool.edu.ru/lesson/27c57b97-
ee02-4b2c-97ac-223ab66c24f7
T . https://lesson.academy-
34 I content.myschool.edu.ru/lesson/27c57b97-
cunre3 PHK
ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-
35 TpaHcnanuys 1 e€ dTarbl content.myschool.edu.ru/lesson/27c57b97-
ee02-4b2c-97ac-223ab66c24f7
KoaupoBanre aMUHOKHCIIOT. https://lesson.academy-
36 Ponb pubocom B OuocuHTE3C content.myschool.edu.ru/lesson/27c57b97-
Oenka ee02-4b2c-97ac-223ab66c24f7
o https://lesson.academy-
37 Pratusans reHoma y content.myschool.edu.ru/lesson/27c57b97-
MPOKAPUOT U DYKAPHOT
ee02-4b2c-97ac-223ab66c24f7
M https://lesson.academy-
38 OICKYIIPHBIC MEXATHIMBbL content.myschool.edu.ru/lesson/27c57b97-
9KCIPECCHUU TEHOB Y 3YKapHOT
ee02-4b2c-97ac-223ab66c24f7
B _
HPYCRI — BHCIGICTOUHBIC https://lesson.academy-
39 (OpMBI JKU3HH U OOJTUTaTHBIC 0.5

napasutsl. [IpakTuueckas

content.myschool.edu.ru/lesson/eb33fad3-




paborta «Co3maHue MoIeIn
BUpYyCa»

Bupycubie 3ab6oneBanus

8d72-4e0b-bbc5-4c86e312fb15

https://lesson.academy-

40 . content.myschool.edu.ru/lesson/eb33fad3-
YeNI0BEKa, JKUBOTHBIX, PACTCHUIA
8d72-4e0b-bbc5-4c86e312fb15
41 HanoTtexHosoruu B OMOJIOIHH U
MEIUIINHE
https://lesson.academy-

42 JKU3HEHHBIN UKIT KIETKH content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7a1-155¢7245fdbf
https://lesson.academy-

43 Matpuunsiit cunte3 JJHK content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7a1-155¢7245fdbf

Xpomocomel. JlabopaTopHas
44 pabora «/3yueHune xpomocom 0.5
Ha FOTOBBIX MUKPOTPENapaTax»
https://lesson.academy-
45 Jlenenune KIIeTKH — MHUTO3 content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7a1-155c7245fdbf
Tumer ki1etok. Kaproknues u
nutokuHes. JlabopatopHas https://lesson.academy-
46 padora «Habmozerme muto3a B 0.5 content.myschool.edu.ru/lesson/f6d39de3-
KIIETKaX KOHYHMKA KOpEIIKa JIyKa
(HA TOTOBBIX 49b3-415f-a6de-b61e1484b48f
MHKPOTIpEnapaTax )»
https://lesson.academy-

47 Eiggium PRUBHEHIOTO Tiia content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-abde-b61e1484h48f
https://lesson.academy-

48 Opranusm Kak eHOE LIEN0e

content.myschool.edu.ru/lesson/44d23e03-




5225-4e6f-a455-559e9d843db9

TkaHU pacTeHUH.

https://lesson.academy-

49 JIaboparopHas pabora 0.5 content.myschool.edu.ru/lesson/87d5ac8b-
«M3yueHue TkaHell pacTeHUi» 3cd5-4ff0-alca-8d92928535d1
TkaHM )KUBOTHBIX U YEIIOBEKA. https://lesson.academy-

50 JlaboparopHas pabota 0.5 content.myschool.edu.ru/lesson/bf61a2c1-
«3yueHne TkaHel KUBOTHBIX) 7d65-4fe8-8821-1e493d0e2f06
Opranbl. CUCTEMBI OPTraHoB. https://lesson.academy-

51 Jlaboparopwas padora 0.5 content.myschool.edu.ru/lesson/bf6la2c1-
«3y4yeHne opraHos
HBETKOBOTO PACTEHHD 7d65-4fe8-8821-1e493d0e2f06

https://lesson.academy-

52 Omnopa Teja OpraHu3MoB content.myschool.edu.ru/lesson/78dab263-
f8c2-4212-bd3c-6db735585bd8
https://lesson.academy-

53 JBI>KeHNE OpraHu3MOB content.myschool.edu.ru/lesson/78dab263-
f8c2-4212-bd3c-6db735585bd8
https://lesson.academy-

54 ITuTanme opraHu3MoB content.myschool.edu.ru/lesson/c5b68fb9-
dd2f-4d66-8b85-1ecc8f3f91e9

IIuranue MO3BOHOYHEIX https://lesson.academy-
55 KHUBOTHBIX. [IHIIeBapuTenbHAS content.myschool.edu.ru/lesson/c5b68fb9-
CUCTEMa YeJIOBEeKa dd2f-4d66-8b85-1ecc8f3f91e9
https://lesson.academy-

56 JlpIxaHue OpraHu3MOB content.myschool.edu.ru/lesson/84288fee-
0d44-4ad8-9da4-5cff9331a5d9
https://lesson.academy-

57 JlBIXaHHE IO3BOKOUHEIX content.myschool.edu.ru/lesson/84288fee-

JKHUBOTHBIX M YCIIOBCKA

0d44-4ad8-9da4d-5cff9331a5d9




TpaHCHIOPT BEIECTB y

https://lesson.academy-

58 content.myschool.edu.ru/lesson/f8bb21a1-
OpPraHU3MOB
2e13-467c-8ea3-b9447d6c09a4
KposenocHast cucrema https://lesson.academy-
59 [TO3BOHOYHBIX JKUBOTHBIX U content.myschool.edu.ru/lesson/f8bb21al-
YyeJioBeKa 2e13-467c-8ea3-b9447d6c09a4
https://lesson.academy-

60 Beiienenue y opranusmMoB content.myschool.edu.ru/lesson/0694651b-
958c-4ec9-ad67-6341edab5acl2
https://lesson.academy-

61 3ammra y opraHiu3MoB content.myschool.edu.ru/lesson/0694651b-
958c-4ec9-ad67-6341eda5acl2
https://lesson.academy-

62 NmmyHHas cicTeMa YernoBeKa content.myschool.edu.ru/lesson/984aafe3-
d1ab-4894-8983-691fc080c9fa

P https://lesson.academy-
63 A3HPAIUMOCTD 1 pEry AU y content.myschool.edu.ru/lesson/5753ade5-
OpPraHU3MOB
5620-4a40-9aeb-1306a7c65ad9
I'yMopasbHas peryJisius 1 https://lesson.academy-
64 SHAOKPUHHAS CUCTEMA content.myschool.edu.ru/lesson/700ea45a-
JKHBOTHBIX U YEI0BEKA fbbc-4c9f-ba70-42ac6eda5b08
o https://lesson.academy-
65 OPMBI PASMHOACHIA content.myschool.edu.ru/lesson/f5c1bbd3-
OpTraHu3MOB
8ebb-4149-a0bf-397260974745
https://lesson.academy-

66 [TonoBoe pasmMHOXKeHNE content.myschool.edu.ru/lesson/f5c1bbd3-
8ebb-4149-a0bf-397260974745
https://lesson.academy-

67 Meiios ps:// y

content.myschool.edu.ru/lesson/f5c1bbd3-




8ebb-4149-a0bf-397260974745

I'ametorene3. O6pazoBanue u
Pa3BUTHUC ITOJIOBBIX KJICTOK.
JlaGopatopHas paboTa

68 0.5
«/3ydueHne CTpOEHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOMpenaparax»
" https://lesson.academy-
HINBHUIYaIbHOE Pa3BUTHE
69 FHBIAY p content.myschool.edu.ru/lesson/cf8e3ab7-
OpraHM3MOB — OHTOI'€HE3
bfla-4634-8134-991b7cf3a82b
3 . https://lesson.academy-
aKJIaJKa OPraHoOB U TKaHEeH U3
70 la op content.myschool.edu.ru/lesson/cf8e3ab7-
3apO/IBIIICBBIX JIMCTKOB
bfla-4634-8134-991b7cf3a82b
PocT u pa3BuTHE )KHBOTHBIX.
Jlabopatopnas padota
71 «BpIsBIEHNE IPU3HAKOB 0.5
CXO/JICTBA 3apOJBIIIEH
ITO3BOHOYHBIX )KUBOTHBIX)»
Pa3MHOXKeHHE U pa3BUTHE
pacrenuii. JlJaboparopnas
72 paborta «CTpoeHne opranoB 0.5
Pa3MHOKEHUSI BBICIITIX
pacTteHui»
" https://lesson.academy-
CTOpHA CTAHOBJICHUA U
73 p content.myschool.edu.ru/lesson/8088b7fa-
pa3BI/ITI/IH TCHCTHUKU KaK HayKI/I
1bac-4c85-9905-a91d41ed37f8
OCHOBHBIE ;og;mzm U CUMBOJIBI https://lesson.academy-
remetuku. JlaboparopHas
74 patop 0.5 content.myschool.edu.ru/lesson/8088b7fa-

pabora «JIlpo3odmina kak 00BEKT
TE€HETUYECKUX UCCIIEIOBaHUN

1bac-4c85-9905-a91d41ed37f8




3aKOHOMEPHOCTH HACIIEIOBAHMS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTuueckas

https://lesson.academy-

75 Y 0.5 content.myschool.edu.ru/lesson/da2765cd-

pabora "H3yueHune pe3yabTaToB

a327-4526-bef3-7eccle3cd9cl
MOHOTHOPHIHOTO CKPEIIUBAHUS
y apo30¢dusr"

https://lesson.academy-

76 Huronoruieckue 0cHOBs! content.myschool.edu.ru/lesson/da2765cd-
MOHOI‘I/I6pI/IZIHOFO CerHII/IBaHI/ISI

a327-4526-bef3-7eccle3cd9c4
Anamupyroliiee https://lesson.academy-

77 ckpemuBanue. HeromHoe content.myschool.edu.ru/lesson/da2765cd-
JIOMHHUPOBaHHUE a327-4526-bef3-7eccle3cd9c4d
JurubpuaHoe CKpermBaHue.

IIpakTuueckas pabora https://lesson.academy-

78 «HW3yuenue pe3ysabpTaToB 0.5 content.myschool.edu.ru/lesson/67987237-
JUTHOPUIHOTO CKPEIUBAHUS Y 3081-4683-970c-1dd5857cf5bf
Ip030(UITBDY

https://lesson.academy-
IUTOIOrNYECKHE OCHOBBI

79 content.myschool.edu.ru/lesson/67987237-

JUTHOPHUIHOTO CKPEIIHBAHNS
3081-4683-970c-1dd5857cf5bf
c https://lesson.academy-

80 HEILICHIOE HACICAOBANHE content.myschool.edu.ru/lesson/f9e74bbf-

MPU3HAKOB
4477-4452-b5a1-3f990c947800
X https://lesson.academy-

81 POMOCOMHas TeopHit content.myschool.edu.ru/lesson/a3431d82-

HACJENCTBEHHOCTU
087f-46fe-a5a8-eca3491d454a
https://lesson.academy-

82 I'eneruka mona content.myschool.edu.ru/lesson/f9e74bbf-

4477-4452-b5a1-3f990c947800

83 I'eHOTHII KaK LIEJI0CTHAS https://lesson.academy-




cucreMa

content.myschool.edu.ru/lesson/e1564a9c-
0f9¢-4060-abd6-435067cecldd

84

I'eneTnueckuii KOHTPOIIb
Pa3BUTHS pacTEHUH, )KUBOTHBIX
U 4eJI0BeKa

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

85

M3MeHYHUBOCTh IMMPU3HAKOB.
BI/I):[I:I HN3MCHYHUBOCTHU

86

MonudukannonHas
N3MEHYUBOCTD

87

Bapuanuonuslii psia u
BapruallMOHHAasA KpuBas.
JlaGopatopHas paboTa
«HccnegoBaHue
3aKOHOMEPHOCTEH
MOIH(DHUKATMOHHOM
n3MeHunBocty. [loctpoenne
BApUALMOHHOIO psAJa U
BapUaIlMOHHOW KPUBOM»

0.5

88

I'enoTunuueckas
U3MEeHUYNBOCTE. KoMOMHaTUBHAS
U3MEHYUBOCTD

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

89

MyTainmoHHass U3MEHUYHUBOCTb.
IpakTudeckas padbota
«Mytaruu y npo3odwist (Ha
TOTOBBIX MHUKPOTIPENapaTax )»

0.5

90

3aKOHOMEPHOCTH
MYTaIIMOHHOTO MpoIiecca.
DIHUreHeTHKa U SIIUTeHOMHUKaA

91

I'eneruka yenoBeka.
[IpakTrueckas pabora
«CocTaBneHue 1 aHaIu3

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-




POJIOCIIOBHOM

0f9c-4060-abd6-435067cecl4d

92

93

MeTtoapl MEIUITMHCKOMN
T€HETUKH

3HayeHre MEAUITUMHCKOM
IFCHETUKHU B TPEAOTBPAILCHUH U
JICUEHUU TEHETUIECKUX
3a00JIeBaHU YeIOBEKA

94

OCHOBHBIE ITOHSTHS CENEKIIHH.
JlabopatopHas paboTa
«/3yueHne COpTOB KYIbTYPHBIX
pacTeHuil ¥ opoJ| JOMAITHUX
KHUBOTHBIX»

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

95

MeToapI CelIeKIIMOHHOM
pabortsl. JlaboparopHas paboTa
«HM3ydeHne METOIOB CeJIeKITUH
pacTeHui»

0.5

96

JlocTmKeHns ceneKIun
pacTeHUI U )KUBOTHBIX.
[IpakTnueckas paborta

«IIpuBuBKa pacTeHUI»

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

97

CoxpaHeHue, U3y4eHue u
UCTIOJIb30BaHNE TeHETUUECKUX

pecypcoB

98

BroTexHOJIOTUS Kak HayKa
oTpacib NPOU3BOICTBA.
IIpakTrdeckas padora
«3ydyenne 06 bEKTOB
OMOTEXHOJIOTHI»

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

99

OCHOBHbIE HalpaBIeHU
CHHTETUYECKOH OMoIorun

100

XpoMOCcOMHas U reHHas




HHXEHEPUsI

https://lesson.academy-

101 MeauuuHcKue GMOTEXHOJIOTUN 1 content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
Pesepsnbiii ypok. [loBTOpEeHue,
102 00001IEHrE, CHCTEMATH3AIIM 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIbBHOI'O ITPOOECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

buonorus. O6mas 6uonorus, 10 kimacce/ 3axapos B.b., MamonTtoB C.I'., Connn
H.U., 3axaposa E.T.; nmox penakiueit 3axaposa B.b., O6miecTBo ¢ orpaHU4eHHON
0TBETCTBEHHOCTHIO «JIPODA»; AkuimonepHoe oduiecTBo «M31aTenbCcTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

https://infourok.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/10
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